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HECKOJIbKO COBETOB N0 PEHIEHHK) 3AJIAY

1. Ilpexze Bcero O3HAKOMETeCHh € TabNHIAMU TPHIOKEHHS, TaK
KaK pelleHHe MHOIMX 3ajiay 6e3 Hux HeBo3MoxHO. Kpome Toro, coaep-
}amufics B 5THX TaGaulax cnpaBoYHBIl MatepHals 3HaYHTENBHO obJer-
yuT Bally paGoTy H CS3KOHOMHT BpeMs.

2. TlpucTynasi X pellieHHIO 3a7layd, XOPOIIO BHHKHHUTE B €€ CMBICI
H TOCTAaHOBKY BONpOCA. YCTAHOBHTE, BCE JIH JaHHLIE, HeOOXOAMMHIE
JUig pelieHus 3ajauu, npueelenbl. Henocraromue nannbie MOXHO HaHTH
B Tabnuuax npuioxenus. Ecin nospoisieT Xapakrtep 3ajauH, ofs3a-
TEJBHO CeNafiTe cCXeMaTHUeCKHHl PHCYHOK, NMOSICHAIOII K ee CYLHOCTb, —
3TO BO MHOTHX clyYasix pe3ko obJieryaeT KaK MOHCK DelieHHs, TaK H
caMo pellieHHe. ’

8. Kaxnayiw 3ajauy peiwafite, KaK npaBuyio, B ofluem BHIe (T. €.
B 6YKBEHHHIX 0603HaYeHHUAX), TaK YTOOH HCKOMast BeJinuHHa Gbuia BHpa-
JKepa yepes 3ajfannble BeJHUYHMHB. Peinenne B ofumem BHIE NPHAAET
OKOHUATEJLHOMY Pe3yJLTaTy Oco6yI0 NEeHHOCTb, H6O NOSBOJNSAET YCTa-
HOBHTBL ONpeJIeNIeHHYI0 3aKOMOMEDHOCTh, NOKA3HBAIOULYI0, KAK 3@BHCHT
HCKOMas BeJIMYMHA OT 3aJaHHLHX BelHYnH. Kpome Toro, oTBeT, NONy-
yeHHblf B oOUleM BHJe, NO3BOJSET CYJHTb B SHAYHTEJbHOH CTENEHH
O NMPABHJBLHOCTH CAMOrO pelieHHs (CM. CHENYIOILHA NYyHKT).

4. Tlonyuus pemenne B ofLleM BHJE, NPOBEPbTE, NMPABHABHYIO JH
OHO HMeeT pasMepHOCTb. HerepHasi pasMepHOCTb €CThb SIBHLHIA NPH3HAK
OwH60YHOCTH pewmenns. Ecam BOSMOXKHO, Hcenelyfite noBelleHHe pe-
LIEHHSI B NPEAEJbHEIX YacTHHX eAyyasx. Hanpumep, Kagofi On BHA
HH MMeJIO BHIpaXK€HHe A CHJAL ['DABMTANKHOHHOTO B3aHMOJICHCTBHSA
MeXJy JIBYMs IpPOTSEHHLIMH TEIaMH, C YBCJHUCHHEM PacCTOSHHA
MEXJy TellaMM OHO JOJMMHO HeNPEMeHHO NEPEeXOJHTb B H3BECTHHIA
3aKOH B3aHMOJeficTBHS TOYeYHblx Macc. B mpoTHBHOM clyyae MOXKHO
Ccpa3y YTBEPXJaTh: DeLleHHe HEBEPHOE.

5. Ilpucrynas K BEIYHCAEHHAM, MOMHHTE, YTO YHCJIOBbIE€ 3HAYEHHS
($H3MYECKHX BEJHYMH BCErJia SIBISIOTCS NPHOJHKeHHHMH. IlosTomy
NpH pacuerax pyKOBOACTBYfTeCh NpaBHAaMH jefcTBHA ¢ mpHOIMKeH-
HHIMH YHCIaMH. B YaCTHOCTH, B NOJYYEHHOM 3HAYEHHH BLIYHCJACHHOH
BEJIMYHHL HYXHO COXPAHHTh FOCJAEJHHM TOT SHAK, €JIHHHLA KOTOpOro
ellle MPeBHIAET NOTPEMIHOCTL STOf BeNMHUHMHBL. Bee caenylomune nudpH
Halo OTOPOCHTH.

6. Tlonyyns 4YHMCJOBOH OTBET, ONEHHTE €ro NPaBRONOACOHOCTE.
TaKas onenkKa MOXKET B psijie cliyuaeB 0GHapYXHTb OIHOOYHOCTL MOJTY-
yeHHOro peayJsibTata. Tak, HanpuMep, AAJNBHOCTb NOJeTa GpOLEHHOro
YeJIOBEHOM KaMHsi He MoxeT GHTb mopsiAiKka | KM, CKOPOCTB Tela He
MOXET 0Ka3aTeCs GoJibIe CKOPOCTH CBeTd B BaKyyMe M T. I



Yactp 1

SPUIUYECKHE OCHOBbI MEXAHHKH

1.1. Kunemaruka

@ Cpexanre BeKTOPH CKOPOCTH H YCKOPEHHS TOUKH:
vO=Ar/At, <La)=Av/AL, (1.1a)
rne Ar—nepeMeuieHne (pHpallleHue pazinyc-BeKTOpa).
@ CropocTh H yckopeHHe TOUKH:
v=dr/df, a=dv/dt. (1.16)
@ YcxopeHue TOYKH B NMPOEKIMSX Ha KacaTeIbHYIO B HOpMalde K
TpaeKTOpHE:
a; = dvg /dt, a,=v%/R, (1.1p)
rie R—pajgnyC KpHBH3HBI TPaGKTOPMH B JIaHHOH TodKe.
@ Ilyis, npoitzenHbd! Toukod:
s=S vdt, (1.1r)

rie v— MOOYAb CKOPOCTH TOUKH.
@ VYriioBEe CKOpOCTh H YCKOPeHHE TBepZoro TeJa:

w=de/dt, P=dw/dt. (1.1p)
@ Cossk Moy JuHelHEIME B YIVIOBHIMM BeJIHYHHAMH!
v=Ior], a,=w?R, a;=Bh,R. (1.1e)

TXe r— paJuyc-BeKTOp PaccMaTpMBaeMOil TOUKH OTHOCETENHHO [POH3BOML-
HOfl TOUKH OCH BpalleHHN, R— paccCTOfiHHe OT OCH BpallleHHS.

1.1. Karep, ngurasich BHH3 IO peKe, 00OTHaJ IUIOT B MyHK-
te A. Yepes 1=60 MHH mocJjie 5TOro OH NOBepHYsa oOparHO
H 3aTeM BCTPETHJ IIOT Ha paccTosiHuM [=6,0 KM HuXe nyHK-
ta A. Hality ckopocTb TeUeHHs, €CJIH NPH JBHXEHHH B OCOHX
HanpaBleHHAX MoTOp Karepa paforas ONUHAKOBO.

1.2. Bce 3Besjil, B YacTHOCTH M HeKoropasd 3Besga N,
ynausiorcss or CoslHL@ €O CKOPOCTSAMH, MPONOPIHOHAJbHEIMH
HX paccrosiHuio 1o Hero. Kak Oyzner BLINIANETb 3Ta KapTHHA
C «TOYKH 3peHHs» 3Be3jp N?

1.3. Touka mnpolia NOJOBHHY MOYTH €O CKOPOCTBIO Up.
Ha ocraBuiefics wacTH myTH OHa MOJOBHHY BPeMEHH JBHraJjach
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€O CKOPOCTBIO Uy, 4 MOCJEAHHH y4acTOK Npolija cO CKOPOCTHIO
v,. HaliTu cpenniolo 3a Bce BpeMsl [BHXKeHHS] CKOPOCTb TOUKH.
1.4. Touxka ppuxkercsl no mpsmoii B ojHy cropoHy. Ha
puc. 1.1 nokasak rpauk NpoHJEHHOro elo NyTH S B 3aBHCH-
MocTH ot Bpemenu f{. Halitu ¢
5M NOMOLLEIO 3TOTO rpaduka:
2 a) CpefHII0 CKOPOCTH TOY-
’ KU 33 BpeMsi JIBHIKEHHS;
7 . 6) MaKCUMa/IbHYIO CKOPOCTh;
B) MOMEHT BpeMeHH #, B
/ . KOTOpHIfi MIHOBeHHasi CKOpOCTh
10 paBHa cpeAHed CKOpPOCTH 3a
/ nepBhLie f, ceKyHJ.
/ 1.5. IIse vactuupl, I u 2,
JIBIIKYTCSI € MOCTOSTHHBIMH CKO-
0 70 70 g POCTAMH Vi M V,. Mx pamnyc-
BEKTOPH B HAyanbHBl MOMEHT
Pre. 1.1 paBEH r; H r, IIpu Karowm co-
OTHOIIEHHH MEeXJy S5THMH Ue-
TEPBMS! BEKTOPAMH YAaCTHLE! MCHEITAIOT CTONKHOBEHHE JpYT
¢ ppyrom?

1.6. Kopabav nBukercss mo 3KBatopy Ha BOCTOK €O CKO-
pocthio U,=30 kM/y. C rtoro-soctoka mopi yraom ¢=60" x
3KBATOpY AyeT BeTep cO cKopocthio v=15 kM/4u. Haiitu cko-
poctk v' Berpa OTHOCHTENBHO Kopabnsi M yron ¢ MexAy
SKBATOPOM W HanpaBJieHHeM BeTpa B CHCTEME OTCUETa, CBA3AH-
HOH c KopaOnewm.

1.7. Jlpa nnoBHA JIOMKHEl NONACTE M3 TOUKH A Ha ojHOM
Gepery pekH B NpAMO NPOTHBONOJOKHYIO TOUKY B Ha apyrom
Gepery. JInsl 3TOro OfMH M3 HUX PEIUN/ NEPEIJBLITE PEKy MO
npamoil AB, npyrofi e — Bce Bpemst Jepxkarb Kypc rnepneH-
JMKYJSpHO K TeUeHHIO, a paccTosiHMe, HAa KOTOPOE ero CHeCET,
npoiiTH nelKoM no Gepery co ckopocteio 4. Ilpu Kakom sHa-
YeHHH & ofa NJoBLa AOCTMTHYT TOYKH B 3a oiMHAKOBOE BpeMsl,
€CJIM CKOPOCTh TeueHHs] Up=2,0 KM/4 M cKOpoCTh KaKJoro
MJIOBIA OTHOCHTEJNBHO BOJH v'=2,5 KM/4?

1.8. Or GaxeHa, KOTOpHIii HAXOAUTCS HA CepeuHe LIUPOKOH
pexu, orouinu jse JgopkH, A 1 B. O6e JomKM cTany IBHraThCs
N0 B3AHMHO NEpPHeHAHKYNAPHEIM OPSAMBIM: JoaKa A — BHOJB
pekn, a Jonka B — nonepek. YjanuBIiMCh HA OLHHAKOBOE
paccrosinne ot OakeHa, NOJAKM BepHYJNHCh 3areM OOpaTHO.
Haiitn oTHOlIleHNe BpeMeH JBIKEHHS! JIONOK T,/Tp, eciaH
CKOPOCTh KaXkJIOl JIOAKH OTHOCHTENBHO BOIE B 1=1,2 pa3sa
Gosbllle CKOPOCTH TeueHHsl.

1.9. Jlopka nBHXKETCS OTHOCHTENBHO BOAB CO CKOPOCTBIO,
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B n=2,0 pasa MeHblllell CKOPOCTH TedeHHsi pekH. Ilon Kakum
YIJIOM K HanpaB/ieHHIO TeueHHsl JIOAKA JOJDKHA JeprsaTh
Kypc, 4To0bl €€ CHeC/IO TEYEHHEM KaK MOMKHO MeHbLIe?

1.10. [Ipa Tena GpOCHJIM ONHOBPEMEHHO H3 OJHOH TOUKH:
OJIHO — BEPTHKAJILHO BBEpX, Jpyroe — noj yraom $=60°
K ropusoHTy. HauaneHas ckopocTs Kaxkzoro Tesa v,=25 m/c.
[Npenebperasi conpoTHBJEHHEM BO3[yXa, HaHTH pacCTOSTHHE
Mexly TeJamH depe3 {=1,70 c.

1.11. JIBe yacTHIpBl IBHIKYTCS C YCKOPEHHEM & B OIHOPOJHOM
none TsxecTH. B HauajbHBII MOMEHT YacTHIE HAXOLHJMCH
B OJHOH TOUKE H MMeJH cKopocTH v,=3,0 M/c u v,=4,0 M/c,
HanpapJieHHble TOPH3OHTAJNBHO H B NPOTHBONOJGKHEE CTO-
poubl. HaiiTh paccTosiHMe MeXJLy YacTHIAMH B MOMEHT, KOrja
BEKTOPBEI HX CKOpOCTeH OKaXKyTcsi B3aHMHO NeEpIIEHAHKYJsIp-
HEIMH.

1.12. Tpu ToukH HaxozisTCs B BepLIHHAX PABHOCTOPOH-
HEro TPeyroJbHHKA €O CTOpoHOH a. OHH HAaYHHAIOT OIHOBpE-
MEHHO JBHIaTbCsi C MOCTOSIHHOH IO MOLYJIO CKOPOCTBIO U,
NpHYeM [EPBasi TOYKA BCE BpeMsl JEPMKHT Kypc Ha BTOPYI,
BTOpasi — Ha TPETBIO, TPeThsl — Ha mepBylo. Uepe3 CKONBKO
BpeMEHH TOYKH BCTpETATCS?

1.13. Touka A jBuxeTcs pPaBHOMEPHO CO CKOPOCTBIO U
TaK, YTO BEKTOpP V BCE BpeMs «HaueJeH» Ha TOYKy B, KoTopasi
B CBOIO O4Yepellb JIBMMETCS] NPSAMOJHHEHHO H PaBHOMEPHO €O
CKOpocThi0 #<<v. B Havampublii MoMeHT v_Lu M paccTosiHue
MexJly TOYKaMH pagHo . Uepes cKONbKO BpeMeHH TOUKH BCTpe-
TATCH?

1.14. Toesy paunbl [=350 M HayHHaeT JBUTaThCS MO OpPS-
MOMYy TYyTH C IOCTOSIHHEIM ycKopeHHem a=3,0-1072 mM/c2.
Yepes =30 ¢ nocsie Hayasa IBHKeHHS OB BKJIOYEH NPOKEK-
TOp JIOKOMOTHBA (coGbITHE 1), a uepes T=60 ¢ nocJe 3TOrOo —
CHTHaJIbHasl JlaMna B XBOCTe noesja (cobertve 2). Haiitu pac-
CTOSIHHE MEXJy TOYKAMH, B KOTOPBIX NPOH3OLLIH 3TH COGHI-
THS, B CHCTEMAX OTCYeTa, CBA3AHHHIX C NOE3JOM M C 3eMHOI
nopepxXHocTeio. Kak # ¢ Kakoli noctosiHHOE cKopoctbio V
OTHOCHTEJIbHO 3€MHOH MOBEepXHOCTH JIO/DKHA [EPEMELaThCs
HeKoTopast K-CHCTeMa OTcYera, YToOk 06a COBBITHS NPOHM3OIILTH
B HEH B OIHOH TOYKe?

1.15. Kabuna Jndra, y KOTOpOH paccTosiHHe OT mosia Jio
NOTOJIKA paBHO 2,7 M, Hayaja MOJHHMATHLCH C NOCTOSHHBIM
yckopennem 1,2 m/c?. UYepes 2,0 ¢ nocse Hayala noZnema C
NOTONKA KabuHB! cTan najath Godr. Haiitu:

a) BpeMsl CBOOONHOTO NajieHHs 6OJTa;

0) nepemellleHHe W MyTb GOMTa 3a BpeMsi CBOGOJHOrO mna-
Jenus B CHCTeMe OTCU€Ta, CBA3AHHOH C LIAaXToH Judra.



1.16. JIBe vactuuel,  u 2, ABWXKYTCS C NOCTOSHHBIMH CKO-
POCTSIMM U; M U, N0 ABYM B3aVMHO DEPNeHAMKYJISPHBIM Npsi-
MBIM K Touke MX mnepeceueduss 0. B wmoment (=0 uactuup
HaXOuJMCh Ha paccTostHuAX k u [, or Toukn 0. Uepes cKOMBKO
BpPEMEHH MOC/Ie 5TOr0 PacCTosiHHe MEXAY YacTMIIAaMH CTaHeT
gaumeHBIIHM? UeMy OHO paBHO?

1.17. U3 nyskra A, Haxopsuerocs Ha mocce (puc. 1.2),
HeoOXOMMO 32 KpaTualiliee BpeMsi NOMACTb HA MAllWHE B
OyHKT B, pacnosioxeHHbl B nosie Ha paccTosiduy [ oT miocce.
HaBectHo, 4TO CKOpPOCTH MAIIVMHBI MO MO0 B 1) pa3 MeHBIIE
ee ckopoctH mno mrocce. Ha kakom paccrosum or Toukm D
ceyeT CBepHyTh ¢ Locce?

A C bij Y
[ = 1 —
\.\ 0
N |t 11 2] 3] 4N\S| 6 J7¢
N -1
\\
Ji] -2
Puc. 1.2 Puc. 1.3

1.18. Touka aBmxercs BIOJSb OCH X €O CKOPOCTHIO, TPOEK-
LHf KOTOPOH U, KaK (QYHKLMA BpeMeHH ONHCHIBaeTcs rpadu-
koM Ha puc. 1.3. Mimess B Buay, uto B mMomeHT £=0 KoopJu-
Hara TOUKM x=0, HaUYepTHTh BpuMepHBIe IPadhMKy 3aBHCHMO-
CTell OT BpeMeHH YCKOpeHMSs a,, KOOPJIWUHATHI X W MPOHAEHHOTO
AOYTH S.

1.19. 3a npomexxyTok BpemeHdH T=10,0 ¢ ToYka npouuia
[OJIOBHHY OKpYXHOCTH pamumyca R=160 cMm. Boruucaute 3a
5T0 Bpewmsi:

a) cpelHee 3HayeHHe MOAYJist cKopocTH {U);

6) MONy/b CpelHero BeKTopa CKOpocTH |{v)I;

B) MOAyJb CPEIHEro BEKTOpa nOJHOro yckopenus |({a)l,
€CJIM TOYKA ABMIajiach C NMOCTOStHHBIM TaHreHIHAJBHBEIM YCKO-
peHHeM.

1.20. Panuyc-BeKTop YacTMIBI MeHsieTCst CO BpemeHeM f
no 3akoHy r=b#(l—oa), roe b — nocTosiHHKE BekTOp, O —
NoJIOXKMTeIbHAst noctosiHHas. Haimu:

2) CKOPOCTB V H YCKOpDEHHE & YacTHIbl B 3aBHCHMOCTH OT
BpeMeHyY;

0) npoMexXyToK BpeMeHH Af, no HCTeYeHHH KOTOPOrO ya-
CTHIA BepHeTCsl B HCXOJHYIO TOUKY, a TaK¥Xe NYThb S, KOTOPHIf
OHa NpOHZET NPH 5TOM.

1.21. B momeHT ¢==0 uacTHua BBIJIA U3 HaYaia KOOPJMHAT
B TOJICKHTEJIBHOM HanpasJjiedud ocH X. Ee ckopocTh meHsiercs
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€O BpeEMeHeM MO 3aKOHy v=vV, (l—i/t), rne v, — HayajbHas
CKOpOCTh, MOLYJb KOTOpPoH ©,=10,0 cM/c, T=5,0 c. Haiiru:

a) KOOpJMHATY X YyacTHLE! B MoMmeHTH Bpemend 6,0, 10 u
20 c;

6) MOMEHTH BpeMeHH, KOFZa 4acTHua OyZeT HaXOIHMTbCA
Ha paccrosHun 10,0 cM or BHawajsa KoopauHar.

1.22. Yactuua JIBHIKETCS B NOJOXHTENLHOM HallpaBJIEHHH
OCH X TaK, 4TO ee CKOPOCTb MeHsieTcsi 1o 3akony v=al/ x, rie
o — TOJIOXKHTEbHAA NocTosiHHaA. Mmed B BHAy, YTO B MOMEHT
=0 ona maxopusack B Touke x=0, HafiTu:

a) 3aBHCHMOCTb OT BpPEMEHH CKODOCTH M YCKOPEHHA Ha-
CTHIIbL;

6) CpefHIOIO CKOpPOCTb YacTHLB 3a BpeMs, B TeueHHe Ko-
TOPOrO OHA TPOMJIET TEpPBHE § METPOB MYTH.

1.23. Touxka ABHIKETCS, 3aMEIJAACH, MO NPAMOH C YCKO-
peHHEM, MOIYJb KOTOPOTO 32aBHCHT OT €€ CKOPOCTH ¥ 10 3a-
KoHy a=oal v, rie o — nonoxwurenbHas nocTosHHasa. B na-
YaJlbHEIi MOMEHT CKOpPOCTh TOYKH paBHa U, Kakofl myTh oHa
IpOHeT O OCTaHOBKH? 3a KaKoe BpeMs 3TOT NyTh Oyjer
npofijien?

1.24. Pamuyc-BeKTOp TOUKM A OTHOCHMTEJLHO Hayajla Koop-
JMHAT MeHsieTcsi co BpeMeHeM ! mo 3akony r=afi-+f#%, rie
o ¥ P — mocrosHHEE, i ¥ j — opThl oceli x u y. Haittn:

a) ypaBHEHHME TpPaeKTOPHH TOYKH Y(x); H306pasuTh ee
rpadHK;

6) 3aBHCHMOCTH OT BPEMEHH CKOPOCTH V, YCKOpEHHA a M
MOJIyJIell 3THX BeJHYHH;

B) 3aBHCHMOCTb OT BPEMEHH YIJIa ¢ MeXJy BEKTOpaMH & H V.

1.25. Touka ABIXKETCH B IUIOCKOCTH XY 1O 3aKOHYy x=0l,
y=oat (1—f?), rme o« u P — nonoxurenbHLE IOCTOSHHLIE,
Hafitu:

a) ypaBHEHWE TpaeKTOPHH TOYKH y(x); n300pasuTL ee
rpauK;

6) CKOpPOCTh ¥ M YCKOpPEHHE & TOYKH B 3aBHCHMOCTH OT I;

B) MOMEHT 7,, KOTZA yroJ MeXIy CKOPOCTHIO i YCKOPEHHEM
paBeH Ti/4.

1.26. Touka pjBuXercda B IJIOCKOCTH XY IO 3aKOHY X=
=Asin of, y=A(1—cos wf), rie A ¥ © — NOJOKHTEbHbIE
nocrosiHHble. Hafitu:

a) myTb S, MPOXOAMMBIH TOYKOH 32 BpeMf T;

6) yron Mexay CKOPOCTbIO M YCKOpEHHEM TOYKH.

1.27. YacrHua jBuKeTcH B IVIOCKOCTH XY C TOCTOSHHHIM
YCKOpPEHHEM a, HampaBjeHHe KOTOPOrG MPOTHBONOJIONKHO TO-
JIOXKHTENLHOMY HalpaBJIEHUIO OCH Y. Y paBHEHHE TPAeKTOPHUH
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yacTHIL! Hveer BIA y=ox—fx?, rie o B f — NONOMHTeNbHbIE
noctosipnnie. HaliTH CKODOCTb YacTHLBEL B Hayase KOOPAWHAT.

1.28. HeGonviuoe Teno 6pocuny IMOA yrJoM K TOPH3OHTY
¢ HauasJbHOI CKOPOCTBIO Vo. llpeHeOperasi CONPOTHBJIEHHEM
BO3JLYyXa, HalTH:

a) mepemelleHHe Teja B QYHKLMH BPEMEHH r(t);

6) cpemumii BekTOp CKOpocTH (V) 3a mepBbie { CeKYHL H
3a BCE BpEMS JBUKECHHS.

1.29. Teno Gpocunu C TMOBEPXHOCTH 3eMJH MOL YriaoM &
K TOPH3OHTY C Haua/bHOil CKOPOCTbIO Up. Ipenebperas co-
IPOTHBJEHHEM BO3JyXd, HAiiTH:

a) BpeMsl ABHKEHUS;

6) MakcUManbHY!O BBICOTY TOLbEMAa H TOPU3OHTAJbHYIO
JAaAbHOCTb TIONETa; NPH KAKOM 3HAYEHWH yra o OHH GyayT
paBHBl IPYT APYTY;

B) ypaBHEHHE TDaeKTOpHH y(x), rne y W X — mepemelne-
HHSI TeNa NO BEPTHKaAH H TNOPH3OHTANH COOTBETCTBEHHO.

1.30. Ilog KakKiM yrioM K FOpH3OHTY Hajo GpocHTh Iua-
PHK, 4YTOOBL

a) pagMyc KDHMBH3HBI Hauana ero TPaeKTopuH Obll B M=
=8,0 pa3 Gosblle, YEM B BEpIUHHE,

6) leHTp KpPVBH3HEI BEpLIMHBI TPAEKTODHH HAXOMMACS Ha
3eMHOIi NOBEPXHOCTH?

1.31. lllapuk nagaer ¢ HyseBofi HAYaJBHOH CKOPOCTBIO Ha
NafKy0 HAKJIOHHYIO MJOCKOCTb, COCTaBjsifollyto yron & ¢
ropusontoM. [lposeres paccrosine b, OH ynpyro oTpasmjcs
oT mjiockoctH. Ha KakoM pacCTOSIHUM OT MecTa HaleHus
INapHK OTPASHTCA BIOPOH pas?

1.32. Tlymwka ¥ neabp HaXOASITCS HA OJHOM YpOBHE Ha pac-
crosinpd 5,10 KM Apyr or Apyra. Hepes CKONbKO BPEMEHH
CHapsii C HayaJbHON CKOpOCThIO 240 M/C JIOCTHTHET TEJIH?

1.33. M3 ny1uku BEIMYCTHAN MOCJACLAOBATENLHO ABa CHApsild
CO CKOpocTbio U,=250 m/c: mepsblfi — noj yrjioMm 9,=60°
K TOpPHU3OHTY, BTODOH -— NOA YIJIOM $,=45" (asuMyT OnHH
u Tor ke). Hafith HHTepBaj BpEMEHH MEX]y BbICTPE1aMH,
IpH KOTOPOM CHApSiibl CTOJIKHYTCS APYT C IpYroM.

1.34. BosayumHeifi 1lap HauMHaeT MONHHMATHCS C NOBEpX-
HoctH 3eMnn. CKOpOCTb €ro NoXbeMa NOCTOSIHHA W pPaBHA Up.
Bnaronapsi BeTpy Iap npuoGperaer rOPU3OHTAJBHYIO KOM-
NOHEHTY CKODOCTH U,=0Yy, TIIe O — NOCTOsIHHAs, Y — Bbl-
cora nopvema. HaiTH 3aBHCHMOCTH OT BBICOTHI IOLBEMA:

a) BeJIHYMHEI CHOCa Inapa x (y);

6) NOJHOro, TAHTEHUHMANBLHOTO W HOPMaNbHOrO YCKOpEHHi
mapa.

1.35. YacTHua OBIXKETCSI B ILIOCKOCTH XY CO CKOpPOCTBIO
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v=ai-}Pxj, rne i uj — opTe! Oceli X U Y, & U § ~— NOCTOAHHELE.
B HauajbHHII MOMEHT YacTHIA HaXOAWJIAck B Touke x=y=0.
Haiitn:

a) ypaBHeHHE TPAeKTOPHH YacTHIBL Y(x);

6) pazWyc KDHBH3HBI TPAaeKTOPHM B 3aBHCHMOCTH OT X.

1.36. Yactuna A jBuxeTcs B OJHY CTOPOHY MO TPaEKTO-
pun (puc. 1.4) ¢ TaHreHUHaJbHLIM YCKODEHHEM Q.~=QT, TJie
o — TMOCTOSIHHBI BEKTOp, COBNAJAIOIKMA MO HAMPaBJIEHHIO
€ OCHIO X, 4 T — EIWHHYHBIA BEKTOP, CBA3AHHBLIH C YaCTHIIEH
A u HanpaBJeHHEIl O Kaca-

TEJLHOH K TPaeKTOPHH B CTOPO- 4
Hy BO3pacTaHMsi JAyTOBOH Ko- A
opimHatel. HalTH ckopocTh 21
YyacTHIEl B 3aBUCHMOCTH OT X, /< S
ecsii B Touke x=0 ee cCKo- N~ z
POCTh paBHa HYJIO. Puc. 1.4

1.87. Touxka jBmkercss 1o
OKpPY’KHOCTH €O  CKOPOCTEHIO
v=at, roe a=0,50 M/c?. HaiiTh ee nosHoe yCKOpeHHe B MO-
meHT, Korja oHa npoiijer #=0,10 1IHHBI OKPYKHOCTH HOCjIe
HAyaja JBHXKEHHS.

1.38. Touka jpemKeTCA, 3aMenfAAchb, IO OKPYKHOCTH
paguyca R Tak, Yto B Kak/Iblli MOMEHT BDEMEHH €€ TAHIeH-
[IHaJbHOE W HOPMaJbHOE YCKOPEHHs MO MOAYJIO PaBHBL JpYF
apyry. B HauasbHBIE MOMEHT {=0 CKOpOCTb TOUKH pPaBHa Up.
Haiith 3aBHCHMOCTB:

a) CKOPOCTH TOYKH OT BPeMEHH M OT MPOHIEHHOrO NYyTH §;

6) NOJHOTrO YCKOPEHHfl TOYKH OT CKOPOCTH M NpPOHJIeHHOrO
NYTH.

1.39. Touka JBKeTCs MO Lyre OKPYXkKHOCTH pajguyca R.
Ee CKOpOCTR 3aBHCHT OT NpPOHACHHOrO NYTH S NO 3aKOHY
v=als, rae o. — noctosiHHas. HafiTi yron ¢ Mexxy BeKTOpOM
NOJHOFO YCKOPEHHfi H BEKTOPOM CKOPOCTH B 3aBHCHMOCTH
oT .

1.40. YacTuna ABIDKETCS 10 Ayre OKPYKHOCTH pazmyca R
no sakony l=A sin wi, rie [ — cMellleHHe H3 HAYaJbHOIO
TIOJIO?KEHHsl, OTCYMTEIBAEMOe BJIOJb IyTH, A H ® — TNOCTOSIH-
pele. ITonoxkus R=1,00 m, A=0,80 M 1 ©=2,00 ¢, HaliTu
NIONHOE YCKOpeHHe YacTHup! B Toukax (=0 u 4=A.

1.41. Touka jBHKETCA IO IJIOCKOCTH TaK, YTO €€ TaHreH-
IMaJBHOE YCKOPEHHE a, =0, a HOPMaJIbHOEe YCKOpeHHe a,=f14,
rJe o U f — NMONOXKHUTENbHEIE NOCTOSIHHEIE, [ — BpeMsa. B Mo-
MeHT f==0 TOoyKa mnoKoHJack. HafiTH 3aBHCHMOCTH OT mNpoii-
JIEHHOTO TYTH S pajuyca KPHBH3HBI R TPAGKTOPHH TOYKHM H
€e TOJIHOTO YCKODEHHS 4.
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1,42, Yactuua npukercs paBHOMEDHO €O CKOPOCTHIO U
N0 MJIOCKOH TpaeKTOpHH y(x). HaiiTH ycKOpeHHe 4acTHUBI B
Toyke x=0 W pajHyc KpPHBH3HBI TPaeKTOPHH B 3TOH TOYKE,
ec/M TPaeKTOpHS:

a) napabona y=ax?; 6) ssumnc (x/a)*+- (y/B)2=1,
rjie & U f — MOCTOSIHHBIE.

1.43. Yactuna A J1BHXKETCA 1O OKPYXHOCTH pajuyca
R=50 cM TaK, 4TO €e pajuyc-BeKTOP I OTHOCHTENLHO TOUKH O

(prc. 1.5) nosopauuBaercsi ¢ MNOCTOAHHOH

4  yruosoit ckopocteio ©=0,40 pan/c. Haii-

TH MOJlyJib CKOPOCTH YaCTHIB, a TaKKe

R MOJlyJib H HanpaBJieHHE ee MOJIHOI'O YCKO-
peHHs.

1.44. Koneco Bpawiaercs BOKDYr He-

NOABHXKHOH OCH Tak, YT0 YroJ ¢ €ro mno-

BOPOT4 3aBHCHT OT BpeMeHH Kak @=f72,

Puc. L5 rne B=0,20 pax/c?. Haiitu nosnoe ycko-

peHne a Toukn A Ha 00O Kosjeca B Mo-

MeHT /==2,5 ¢, ec/iH CKOpPOCTb TOYKH A B 3TOT MOMEHT U=

=0,65 m/c.

1.45. Cuapsp BeUIETEN €O cKOpocThio v=320 M/c, cpenap
BHYTpH cTBoja n=2,0 o6opora. Jlauua creoma [=2,0 wm.
Cuurast JBHXKEHHE CHapAla B CTBOJE pABHOYCKOPEHHBIM,
HaiiTH €ro yrjioBylo CKOPOCTb BpallleHHs! BOKPYT OCH B MOMEHT
BBLIET&.

1.46. Teepnoe Teno BpamaeTcsi BOKPYI HENOABHKHOI
OCH N0 3aKOHy @=al—bf, rne a=6,0 pan/c, b=2,0 pan/c®.
Haiiru:

a) CpejiHHE 3HAYEHHs YIJIOBOH CKOPOCTH H YIJIOBOTO Yc-
KOPEHHSI 32 NPOMEXYTOK BpeMeHH OT f=(0 N0 OCTAHOBKH;

6) yrioBoe yCKOPEHHE B MOMEHT OCTA4HOBKH TeJa.

1.47. Teepjoe Te0 HauyHHaeT BpAUIATBCA BOKPYT HENO-
JBHXKHOH OCH C YIVIOBBIM yCKOpeHueMm P=af, rie a=20x
x 1072 pan/c®. Uepes ckoJbKO BpeMeHH mOcie Hauala Bpa-
IEHHS! BEKTOP [MOJHOTO YCKOPEHHS MPOM3BOJLHON TOYKH
TeJ1a OyZIeT COCTaBaATh yroi ¢=60" ¢ ee BEKTOpPOM CKOPOCTH?

1.48. Teepmoe Tes0 Bpawaercsi, 3aMELNISISCh, BOKPYT
HEIOJBHXHOH OCH C YIJIOBEIM yckopeHueM Pl @, rie o —
ero yrsioBasi CKOpoctb. HaliTh cpepHIod yrioByl CKOpocTb
TeJ)a 32 BpeMsl, B TeUeHHEe KOTOPOro OHO OyJeT Bpallarhes,
€C/IH B HayanbHBI MOMEHT €ro yrJoBasi CKOPOCTb Oblia pas-
Ha .

1.49. Teepioe Te10 BpamiaeTcss BOKPYr HEMNOXBIKHOM
OCH TaK, YTO €TI0 YIJ/IOBasl CKOPOCTh 34BHCHT OT yIJia HOBOPOTA
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@ MO 33aKOHY O=0—aQ, e ®, H @ — NOA0KHTEIbHEE M0-
crosiHHble. B momeHt Bpemenn 7=0 yron ¢=0. Haifitu 3a-
BHCHMOCTH OT BPEMEHH:

a) yrsia nosopora; 6) YIJioBoii CKOPOCTH.

1.50. Teeproe Teno HauMHaer BpaWIaTECH BOKPYT HeMNo-
IBHXKHOH OCH C Yr/IOBBIM YcKopeHueM P=f, cos ¢, rue Po —
NOCTOSIHHBIE  BEKTOP, ¢ — YroJ IMOBOPOTa H3 HauaJbHOro
nonoxkenus. HafiTh yrioBy:o cKopocth Tesa B 8aBHCHMOCTH
or yraa ¢. H3o6pasntb rpaduk 310l 3aBHCHMOCTH.

1.51. Bpamaromuiics fnck (pHc. 1.6) JBHKeTCH B MOJIOXKH-
TeJbHOM HanpapjeHHH ocH X. Halith ypaBuenue y(x), xapak-
TEPHSYIOIlEE IMOJOKEHHS MrHOBEHHOH OCH BpAalleHHS, €cJH

A

Pxc. 1.6 Puc. 1.7

B HayalbHBI MoMeHT ochk C pucka Haxoiunack B Todke O
H B JlajsbHeHIleM JBIZKETCS:

a) C MOCTOSHHOM CKOPOCTHIO U, & IHCK PacKpyuHBaeTcs 63
HayanbHOH YIJIOBOH CKODOCTH € IOCTOfHHHIM YIJIOBEIM YC-
KopeHHeM P;

6) ¢ NOCTOSTHHEIM yCKopeHHeM g (6e3 HaualbHOH CKOPOCTH),
a JAHCK Bpalllaercsd ¢ NMOCTOSIHHOH YIJIOBOH CKOPOCTBIO .

1.52. Touka A Haxomwrcs Ha oGone Koseca paguyca R=
=0,50 M, KoTOpOe KaTHTCH 6€3 CKOJBKEHHSA MO MOPH30HTAJb-
HOH [OBEpXHOCTH €O cKopocteio v=1,00 M/c. HaiiTn:

a) MOLYJb W HamnpaBJeHHe YCKOPEHHH TOYKH A;

6) NOJHBI NYTH S, MPOXORMMBIE TOYKOH A Mexay IByMS
NOC/IEIOBATEBHEIME  MOMEHTAMH €€ KacaHHf MOBEPXHOCTH.

1.53. Ilap paguyca R=10,0 cM Raturcs 6e3 CKOJIBKEHHS
0 FOPH3OHTANBHOH MJIOCKOCTH TaK, UTO €r0 LIEHTD IBHIKETCH
C MOCTOSIHHEIM YCKopeHHeM a==2,50 cm/c?. Uepes t=2,00 ¢
nocje Hayana JIBHMKEHHSI €ro TOJIOKEeHHe COOTBETCTBYET
puc. 1.7. Haiin:

a) ckopoctH Touek A u B; 6) yckopeuus touek A u O.

1.54. IlnmmHap KaTuTcs 6e3 CKOJLMKEHHs M0 TOpH3O0H-
tanmbHOH MmnockocTH. Paxnye umnungpa pased r. Halitn
panHychl KPHBH3HH TpaekTopuii Touek A u B (cM. pue. 1.7).
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1.55. J(Ba TBepjpIX Tesia BPAllaloTCA BOKPYT HEMOABHMKHBIX
B3aMMHO TNepNeH/MKYJ/SIPHBIX TNepeceKalouxcs ocefi ¢ To-
CTOSIHHEIMH YIJIOBHIMH CKOpOCTAMH ;=3,0 pay/c H @,=
=4,0 pan/c. HailTu yrsioByio CKOPOCTh U YIJIOBO& YCKOpeHHe
OJHOTO TeJa OTHOCHTEJIbHO JPYToro.

1.56. Teepjioe Tesi0 BpallaeTci € YIVIOBOH CKOPOCTHIO
o=afi-+bt%, roe a=0,50 pan/c?, b=0,060 pan/c?, i u j —opTHl
ocefi x ¥ y. Halith MOZynH YIJIOBOII CKOPOCTH H YIJIOBOIO
ycropenus B moment {=10,0 c.

1.57. Kpyrumii KOHyC € yIjoM NOypacTBopa a=30" u
pamuycoM ocHoBanusi R=D5,0 cM RaTturcs paBHOMEpHO Oe3
CROJIBKEHUA MO IOPH3OHTAJBHOH IJIOC-
KOCTH, KaR MNoKasaHo Ha puc. 1.8
BepiinHa KoHyca 3akpennesa IUapHHp-
o B Touge O, KOTOpasfi HaXoAHTCA Ha
3 ollHOM ypoBHE ¢ ToykoH C — LleHTpoM
D ocHOBaHHs KOHyca. CKOpOCTh TOYKH
C v=10,0 cv/c. Haiitu momyJmu:

a) yIJOBOH CKROpOCTH KoHyca; O6)
YIJIOBOTO YCKOpEHHS KOHyca.

1.58. Teepmoe Teno BpalaeTcfi ¢ NOCTOAHHOH YIJIOBOI
ckopocThio 0,=0,50 pazn/c Bokpyr ropusoHTanbHoii ocu AB.
B moment {=0 ocb AB Hauanu noBopauHBaTh BOKPYT BEPTH-
KajJ¥ C TOCTOSIHHBIM YIJIOBHIM ycKopenmeM Po=0,10 pan/c?.
Halitu MoiysM yryoBoH CKOpPOCTH H YIVIOBOIO YCKODEHHS
Tesia yepes 1=3,5 c.

S g St

Puc. 1.8

1.2. OcHOBHOe ypaBHEHMEe JNHHAMMKH
@® OcHoBHOe ypaBHeHHe AHHaMHKH (BTOpofl 3akoH HeloToHa):
mdv/di=F. (1.2a)
@ D70 ke ypaBHeHHe B HPOEKLHAX HA KacaTeJbHYI0 H HOpPMalib K
TPaeKTOPHH TOUKM:
mdugfdt=F¢, mv}/R=F, (1.26)
@ Vpasnenue NMHAMMKE TOUKM B HenHepumainHofi K’-cucteme o7-

€yeTa, KOTOpas BpallaeTcsi C MOCTOSIHHOM YIJIOBOH CKOPOCTBIO @ BOKPYT
HETOJBHIKHOA OCH:

ma’ =F+mo?R 4 2m [v'e), (1.28)

riie R—pamuyc-BeKTOpP TOUKH OTHOCHTEIBHO OCH BpameHHS K'-cHcTeMEBL

1.59. UacTuia gBIXKeTCA BAOJIb OCH X MO 3aKOHY ¥=0l2—f3,
e & U [ — nosoxKuTE bHBIE NOCTOSHHBE. B mMoment =0
cuna, neficTByromas Ha 4actuily, paeHa F,. Halfitu snauenuns
F, cusbl B TOURaX MOBOPOTA U B MOMEHT, KOFJIA YACTHLA ONSATh
oraxeTcs B Touke x=0,
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1.60. Haiitu MonyJsib ¥ HanpaBjeHHe CHJBL, JeHCTBYIoleH
Ha YacTHIy MacChl / NpH ee ABMXEHHH B ILIOCKOCTH XY IO
sakony x=A sin of, y=B cos ot, rre A, B, ® — nocTosi-
HEIE.
1.61. Aspocrar macchl m=250 Kr Hayan ONYCKarhCsi C
yckopennem a=0,20 wm/c% Ompejenuts Maccy Gassacra,
KOTOpHIEl cJefyeT cOpocHTh 3a GopT, YTOOH! a3pocTar mnody-
yMJl Takoe e YCKOpEHHe, Ho HanpabsenHoe BeepX. Comnpo-
THBJIEHHS] BO3LyXa HeT.

1.62. B ycranoBke, noka3aHHOH Ha pHc. 1.9, Macchl Ten
PaBHBI Mg, M, H Mg, Macchl 0JOKa U HUTEH HpeHeOpexHMO
Manbl M TpeHust B Gioke HeT. HalTu yckopeHue @, ¢ KOTOPEIM
ONyCKAeTCsl TENO My, U CHJY HATSKEHHMS] HHTH, CBASBIBAIOWEH
Tena My | My, ecii Ko3hQHIHEHT TpeHUsI MEXAY STHMH TeJlaMH
H TOPH3OHTAJIBHOH [OBEPXHOCTBIO paseH k.

Puc. 1.9

1.63. Ha H2KJOHHYIO NJIOCKOCTb, COCTABJISIONLYIO YIOJ O
C FOpH30HTOM, loMecTHJIH 1Ba Gpycka I u 2 (puc. 1.10). Maccel
GpYCKOB paBHBI M1y M M, KO3(QULHEHTB TPEHHS MEXAy MJIO-
CKOCTBIO H STHMH GpPyCKaMH — COOTBETCTBEHHO Ry H k,, npuyeM
ki>k,. Haiitu:

a) CHly B3aHMMONEHCTBHA MexAy OpyckaMH B Inpolecce
JIBIDKEHHS;

6) 3HaueHHs YrJa o, NPH KOTOPBHIX He OyJeT CKOJbXKEHHS.

1.64. HeGonbluoe Te10 NYCTHJIH
CHH3Y BBEpX 10 HaKJIOHHOH IUIOCKO-
cTH, cocraBasiiowesi yron o=15" ¢
ropusoHToM. Hafith  Ko3pbhuIMEHT
TPEHHs, €CJIH BpeMsl IOLbeMa Tesa
okazanock B 1=2,0 pasa MeHblle
BpeMeHH CIyCKa.

1.65. B ycranoeke (puc. 1.11)
M3BECTHBl yroj o H KO3(hbHULIHEHT
TpeHHst k MeXZAy TeNoM #3; H HAKJIOHHOH IJIOCKOCTBIO.
Maccel 610Ka H HHTH NpeHeOpeXXHMO Majbl, TpeHHsl B OJioke
ner. BHauane o6a Tena HemoiBuxKHBL. HaliTH oOTHOWeEHHE
Macc Mmy/my;, NPH KOTOPOM TENO M, HaYHerT:

a) onyckathest; 6) NOJHHMATHCS.

Puc. 1.11
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1.66. Haknonnasa mnockocts (cM. puce. 1.11) cocrasaser
yroa o.=30° ¢ ropusoHTOM. OTHOLIEHHE MacC Tea M/, =1n=
=2/3. Kos{xpuipenT TpeHus MeXIy TeJOM /1, H IJOCKOCTHIO
k=0,10. Maccr! 6sioka H HHUTH TpeHeGpexuMo Manel. Haiitn
MONyJib ¥ HampaB/JeHHe YCKOPEHHs Teja M, €CJH CHCTEMa
NpHILJIa B ABHKEHHE W3 COCTOSHHS MOKOSl.

1.67. Ha rnankoli TOpH3OHTAJBHOH TIUIOCKOCTH JIEXKHT
JIOCKa MacChl m; H Ha HeH OpyCoK Macck! M,. K 6pycky mpm-
JIOXXHJH TOPH3OHTaJbHYI0 CHJY, YBEJIHYHBAIOILYIOCH CO Bpe-
MeHeM ¢ no 3akony F=olf, rie o — mocrosinnaa. Haitu
3aBHCHMOCTH OT ! yCKOpeHH# JIoCKH @; H OpycKa a,, ecsid Ko3d-
GHIMEHT TpeHuUR MeXIy JOCKOH H OpyckoM pasen k. Hsob-
pPasHTk MpHMEpHLIe TPadHKH STHX 3aBHCHMOCTEH.

1.68. Ha ropusoHTanbHOH IJOCKOCTH HaXOAsTCH JBa
Tesa: GpyCoK H 3JeKTpoMoTop ¢ GaTapeHKoM Ha IOACTaBKe.
Ha ocb 37eKTpOMOTOpa HaMmoTaHa HHUTh, CBOGONHBI KOHeI
KOTOpOil coegunen ¢ OpyckoM. PaccrosiHue Mexpuy OGOHMH
TesiaMH [, KoshDHIHEHT TPeHHs MEXAY TeJaMH H IJIOCKOCTHIO
k. Tlocne BKMIOYEHHA MOTopa GPYCOK, Macca KOTOPOTO BJBOe
GoJiblile Macchl PYToro Tesa, Hayas JBHTaThCsl ¢ MOCTOSHHEIM
yckopeHeM a. Yepes ckonbKo BpemeHH 06a Teja CTOJK-
HyTCH?

1.69. HeGonbliioe Tes0 7 HaYMHAET CKONB3HTH [0 HAKJIOH-
HO# IJIOCKOCTH H3 TOYKH, PACrOJIOKEHHOH HaJl BEPTHKAJNBHBIM
ynopoM A (puc. 1.12). Kosbduunent Tperns Mexay TesoMm H

F
ot
m
VA /s
Puc. 1.12 Puc. 1.13

HaKJOHHOH myockoctbio k=0,140. Tlpn KakoM 3HaveHHH
yrja o BpeMsl COCKaJib3blBaHMsl OyJieT HaHMeHBIIHM?

1.70. IHaii0y nonoXkuJ¥ Ha HAKJOHHYIO MJIOCKOCTL M
coofliH/IN HanpaBJeHHYI0 BBePX HaYaJbHYI0 CKOPOCTH U,.
Kostpunuent Tpenns mexy aiiGofi H MJOCKOCTBIO paBeH k.
Ilpn xakoM sHayeHHM yTJla HakJioHa o Waiiba npoiizer BEEpX
No IJIOCKOCTH HaHMeHbllee paccrosinne? YUemy oHo paBHO?

1.71. Bpycox maccrl 7t TAHYT 32 HUTB TaK, YTO OH JIBHKETCSH
¢ [OCTOSIHHOH CKOPOCTBIO O TOPH3OHTAJBHOH MJIOCKOCTH C
koappuirentom Tpenus k (puc. 1.13). Halitn yroa «, npm

18



KOTOpOM HaTsizeHHe HHTH Oyner HauMeHblinM. Yemy owno
paBHO?

1.72. Hutb nepekunyTta yepes Jierkuil Bpawaiomuiicsi Ges
Tperust 60K. Ha onHOM KOHILE HHTH IPHKPeJieH IPY3 Macchl
M, a no ppyrofi cBHcawulefi YaCTH HHTH CKOJIB3HT MY(TOYKS
Macchl #1 C HOCTOSIHHBIM YCKOPEHHEM @' OTHOCHTEJIBLHO HHTH.
Hafitu cuny Tpenusi, ¢ KoTopoii HHTb J€fiCTByeT Ha My(TOUKY.

1.73. Uepes OsioK, NpHKpEIVIEHHEN K MOTOJNKY KaGHHH
audTa, NepeKHHYTa HHTb, K KOHLAM KOTOPOH MPHUBSI3aHEI
IPYsH C MaccaMH M H M, KabuHa HauuHaeT MOJHHMATHCH C
ycropeHueM a,. Ilpenebperasi Maccamu 6710Ka H HHTH, & TaKiKe
TPEHHEM, HaHTH:

a) yCKOpeHHe Tpy3a f1; OTHOCHTENBbHO KaGHHEI

6) cuaty, ¢ Kotopoi#i GnOK NeHCTBYeT Ha IOTONOK KaGHHEL

1.74. B cucreme, mnokasanHod Ha puc. 1.14, Maccu Ten
PaBHEI My, 1My, fM,, TPEHHs] HeT, Macchl OJIOKOB NpeHeGpexuMo
Manbl. Halitu yckopenue tena my.

1.75. C KakuM MHHHMaJbHEIM YCKOpPEHHEM CcJelyeT mepe-
MeIaTh B FOPH3OHTAJIbHOM HallpaBseHH: O6pycok A (puc. 1.15),

1

o
7Y e
Prc. 1.15 Puc. 1.16

yTo6Ll Tena I W 2 He JIBHTaJIHChb OTHOCHTENIBbHO Hero? Macchl
T€1 OJHHAKOBEI, KO3(DPHIMEHT TpeHHsi Mexay OpyckoM H
ofouMu TesiaMu paBeH k. Macchl 6/10Ka H HHTH NpeHeGPEKHMO
MaJsikl, TpeHHsi B OJioKe HeT.

1.76. Tlpuame f, Ha XoTopo#l HaXonurcs OpycoK 2 Macchl
m, coolmuny BeBo TOPH3OHTANbHOE ycKopeHue a (puc. 1.16).
Ilpi KakoM MaKCHMaJIbHOM 3HaYeHHH 3TOro ycKOpeHHsi Opy-
cok OyleT ocTaBaTbCsi elle HEMOJBHKHEIM OTHOCHTE/BHO
MPpU3MEL, ecsii KOa(pbHIHeHT TpeHHsi Mexly HumH k<lctg a?

1.77. Ha ropusoHTa/bHON NOBEPXHOCTH HAXONHICS MPH3-
Ma I maccwl #; ¢ yraoM o (cM. puc. 1.16) u Ha nelt Gpycok 2
Macchl My, IlpeHeOperasi TpeHueM, HaliTH YCKOpeHHe MPH3MEL.

1.78. Ha Teno macchl m, sexariee Ha TJIankod TOPH30H-
TanbHOH [IOCKOcTH, B MoMeHT f=(0 wHauana JeficTBOBATh
CHJia, 3aBHCSIAf OT BpeMeHH Kak F=kf, tne k — nocrosiu-
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Has. Hanpaenenwe stoft cusibl BCe BpeMSl COCTaBJSIET YIroa o
¢ ropusontoM (cm. puc. 1.13). Hairtu:

a) CKOpPOCTh Tela B MOMEHT OTphiBA OT IJIOCKOCTH;

6) nyTh, NPOIHIEHHEIN TEJIOM K 3TOMY MOMEHTY.

1.79. K O6pycky Macchl m, nexaieMy Ha rjaalkod ropu-
30HTA/IBHON TJIOCKOCTH, TPUJIOKW/IH TOCTOSIHHYIO N0 MOZYJIIO
cuny F=mg/3. B npouecce €ro npsiMOJHHEHHOrO JBIMKEHUS
yros oo MeXJAy HanpasjeHHeM 3TOH CHJIBL U TOPH3OHTOM Me-
HAIOT N0 3aKOHy a=Fks, rlie kB — nocrosHHas, § — NpoifeH-
Helll OpyckoM nyTh (M3 HayajbHOro nosokenus). Haiitn
cKopocTh 6pycka Kak (PYHKUHIO yIJia o.

1.80. Teso maccel m GpOCHIM TOA YIVIOM K TOPH3OHTY €
HaYaJbHOH CKOpPOCTHIO V,. IlpeneOperasti conpoTHBJEHHEM
BO3JlyXa, HaHTH: -

a) MpHpaleHue HMIYJbCA Teja 32 NEpPBHE ! CEKYHA JABH-
KEHUS;

6) MONy/b NpPHpAEHUs HMIyJbca Teja 3a BCce BpeMs
JIBHXKEHUS,

1.81. Ha mokousimylocsi yactuny macckl m B momeHT =0
Hayasna JefCTBOBAThb CHJIa, 3aBUCALIAs OT BPEMEHH MO 3aKOHY
F=bt(7—f), rae b — nocTosiHHBIE BeKTOp, T — BpeM#A, B
TeyeHHe KOTOporo JeficTByeT AawHas cuia. Haifitu:

a) MMIYJBC YAacTHOBl TNOC/JE OKOHYAHUA JIeHCTBHS CHJIB;

6) nyTh, NPOHAEHHLIA yacTHUEH 3a Bpemsl AEHCTBUS CHJIBL.

1.82. Yactuna maccel m B MomeHT {=0 HauuHaeT JBUratThCs
nof neiictBuem cuikl F=F, sin w?, rae Fy, 1 © — nocTosilH-
e, Hafitn nyTtsh, mpoiifieHHRHT vacTuiell, B 3aBUCHMOCTH
or t. Hsobpasute npuMepHEIH rpadpur 3TOH 3aBHCHMOCTH.

1.83. B mMoment {=0 yacTuua Macchl 1 HaYNHAET JBUTaThCA
non peficteueM cusel F=F, cos wf, rpe F;, ¥ 0 — nocTosH-
Hele. CKOMbKO BpeMeHM 4acTuna OyieT [BUraThesl JI0 TiepBoOH
ocraHoBKM? Kako#i nyTb oHa mpoiineT 32 310 Bpemsa? Ka-
KOB2 MaKcHMaJsbHasi CKOPOCTh YAacTHIBI HA 3TOM IMyTH?

1.84. Katep macchl m JBHXKeTCSl IO 03€py cO CKOPOCTBIO
v,. B moment {=0 BBIKMIOunsH ero nsuratesnb. CuuTas cuay
CONIPOTHBJICHUA TPONOpPLHOHANBHOR CKopocTH Karepa, F=
=—rv, HaWTH:

a) BpeMsl NBHXKEHHMSl KaTepa C BHIKJIIOYEHHEIM JBHIaTeseM;

6) cKopocTh KaTepa B 3aBUCHMOCTH OT NYTH, HpoiijeH-
LOTO C BBIKJIIOYEHHEIM JIBHratesieM, @ TakXke NOJHBIH MyTh JO
OCTAHOBKH.

1.85. Ilyss, npoGUB JOCKY TOJIMHOH A, H3MEHMJIAa CBOIO
CKOpOCTh OT Uy H0 v. HaliTH BpeMs NBHKEHHS NyJH B JIOCKe,
cyyTasi CHJY CONPOTHBJICHHS TpPONOPHHOHANLHON KBajpary
CKOpPOCTH.
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1.86. HeSonbluofi GpycoK HayHHAET CKOJML3HTL MO HAKJIOH-
HOH TJIOCKOCTH, COCTaBAsiiollieil yron o ¢ ropusontoM. Kosd-
UIMEHT TPEHHS 3aBHCHT OT MPOHJEHHOrO MyTH X MO 3aKOHY

k=vyx, rme ¢y — nocrosiHHas. Haiitn nyth,

Np o IeHHBIH

GPYCKOM IO OCTAHOBKH, W MaKCHMaJbHYIO CKOPOCTL €ro Ha

ITOM MYTH.

1.87. Ha ropusonTanbHOfl MNOCKOCTH € KO3(QXpHLHEHTOM
TpeHus k nexur teso maccel m. B moment {=0 x HeMy npu-
JIOXHJIU TOPHU3OHTAJILHYIO CHY, 3aBMCSLIYIO OT BpeMeHH KakK
F=bt, rne b — nocrosiunbii Bektop. Hafite nyTsb, mpofineH-

HBIll TenoM 3a nepBble { CEKYHA JIeHCTBHsI 3TOH CHJBI.

1.88. Camoner Jienaer «MepTBYIO metio» papuyca R=>500 m
¢ nocrosiHHOM cKopocThlo v=360 km/u. Hafith Bec neruuka
Maccel m=70 Kr B HWXHeH, BepXHefl H cpelHell TOUYKax

TNeTJH.

1.89. HeGonbiioii Lrapuk Macckl /71, TOABEILIEHHBE Ha
HHUTH, OTBENH B CTOPOHY TaK, YTO HHTb 0OpasoBana mpsAMOi
yron ¢ BePTHKalblo, M 3areM ormycTHnd. Haiiru:

a) MOZyJib NOJIHOTO YCKOpEHHs INapHKa M CHNy HaTfxKe-
HHf HHUTH B 3aBHCHMOCTH OT ¢ — yIJla OTKJIOHEHHS HHUTH OT

BEPTHKAJH;

6) cHy HaTsDKEHHs HHTH B MOMEHT, Korjla BepTHKanbHas
COCTaBNSIOIIAas CKOPOCTH IlIapHKa MaKCHMasbHa;
B) yron & Mexay HHTBIO H BePTHKalbl0 B MOMEHT, KOIZIa
BEKTOD TMOJNHOrO YCKOpeHHsl lUapHKa HalpaBJieH TOPH30H-

TaJNBHO.

1.90. Hlapuk, nojpelleHHBIH Ha HHTH, Kayaercs B BepPTH-
KaJbHOH IJIOCKOCTH TaK, YTO €ro YCKOpeHHsl B KpaHHeM H
HIDKHEM MONOXEHUSIX paBHBI 1o monyso npyr apyry. Haiitu
yron { OTK/IOHEHHS HUTH B KpailHEeM MONOXKEHHH.

1.91. HeGonbiiioe 1710 A HauMHAET CKOMNB3UTH C BEPILIHHBI
raajkoit chepu pafuyca R. Haiitu yron 4 mexay BepTHKaNbBIO

H pajnyC-BEKTOPOM, XapaKTepH3Yo-
UM nonoxenwe Tena A OTHOCH-
TEIBHO LiEHTPa cdepbl B MOMEHT OTpHi-
Ba OT Hee, a TAKXKE CKOPOCTb TeNna B
3TOT MOMEHT.

1.92. TlpuGop (pmc. 1.17, BuA
cBepXy) coctout K3 raaznroro I'-o0pas-
HOI'O CTEpXKH$l, PaCIONOXKEHHOTO B IO~
PHU3OHTANBHOH NJOCKOCTH, H My(TOY-
KH A Maccel m, cOoelUHEHHOH HeBe-

Puc. 1.17

coMoll MPYXHUHKOH ¢ TOUKOH B. KecTKOCTb NpYyXKUHKH paBHa
%. Bes cucreMa Bpaiaercsi ¢ NOCTOSHHOH YTIOBOH CKOPO-
CTBIO ® BOKPYT BEPTHKaNbHOH OCH, MpoXozslielt yepes Touky O.
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HafiTu oOTHOCHTENLHOE YJJMHEHHe TNpYXHHKH. Kak saBHCHT
pesyJbTaT OT HampapJehHs BpalleHHs?

1.93. BesnocHnmemycT efeT MO KPYIJIOH TOPH3OHTANbHOH
nyowaake papuyca R. Kosdduiuenr TpeHusl 3aBUCHT TOJBKO
ot paccrosinust ¢ fio uentpa O niomankd Kak k=k(1—r/R),
rae k, — nocrosiikas. HaliTi pazuyc OKpY»XHOCTH C LEHTPOM
B Touke O, MO KOTOpOil BEJIOCHNETHCT MOMXET €XaTh C MaKCH-
MaJbHOM ckopoctelo. KakoBa 3Ta ckopocTh?

1.94. ApTomaiinHa JBWXETCH € NOCTOSAHHBIM TaHTEHLH-
anbHBIM yckopenueM a,=0,62 M/c* nmo ropu3oHTaJbLHOH NO-
BEPXHOCTH, ONHCHIBAs OKPYXHOCTb paiuyca R=40 M. Ko-
3(UIMEHT TPEHHSI CKOJBXKEHHs MeXAy KOJeCaMH MaluuHbl H
nosepxHoctbio £=0,20. Kaxofi mytb mpoiizer MauimHa Ges
CKOJbKEHHS, €CJIM B HayaJbHHE MOMEHT €e CKOPOCTh papHa
HYyJIO?

1.95. ApTomaiuuHa JIBIKETCSi paBHOMEPHO IO TOPH3OH-
TaJbHOMY NYTH, MMerolleMy ¢GopMy CHHYcOMIB! y=b sin (xl/e),
rie b ¥ o — HekoTophie mocTosiHuble. Kosdduiuent TpeHus
MeXJy KoJjecamH H moporoii paBeH k. Ilpu Kakoél CKOpOCTH
JBIDKeHHe aBTOMAlMHLI GyZeT MPOMCXOIHTH 6e3 CKONBXEHHS?

1.96. Ilenouxa maccel m, ofpasyiollas OKPYKHOCTH pa-
auyca R, Hajieta Ha raafkuii KpYroBod KOHYC € YIVIOM MOJY-
pactBopa 4. HaliTi cuny HarsiKeHHs LIENOYKH, €C/H OHa Bpa-
Iaercsl ¢ MOCTOSTHHOH YIVIOBOH CKOpPOCTBbIO @ BOKPYT BEPTH-
KaJbHOI OCH, COBNajalollell ¢ OCbI0 CHMMETPHH KOHyca.

1.97. Uepez 3akpensiennblii O70K NepeKHHyTa HEBecoMas
HUTb, K KOHIIAaM KOTOpO#i NpHKpeNJseHbl rpy3bl C Maccamu
m; u m,. Mexay HuUTHIO M G/OKOM Hmeercsi Tpenue. OHo Ta-
KOBO, YTO HHTb HayWHAeT CKOJB3HUTH MO G6JOKY, KOrZa OTHO-
menHe Mmy/my=n, Haiitu:

a) K03bdDHIHEHT TPEHHS;

6) YCKOpEHHE TPY30B, €CHH Miy/My=n">Nc.

1.98. UacTuila Macchl 71 JBHXKETCS 1O BHYTpeHHEH TJaikoi
NOBEPXHOCTH BEPTHKANBLHOrO LHJHHApa pamMyca R. Haiita
CHIy JIaBJeHHsl YacTHIbl Ha CTEHKY UMJMHIpA, €CIM B Ha-
YaJbHEIH MOMEHT €€ CKOPOCTh paBHA Uy H COCTABJSET YION &
C TOpH30HTOM.

1.99. Yactuna Maccel M ABHXKETCS B HEKOTOPOH IJIOCKOCTH
P noa pefictBHeM MNOCTOsIHHOH 10 MoAyJuo cunbl F, koropas
noBOpauKBaercsi B 3TOH MJOCKOCTH € MNOCTOSIHHOH YIJI0BOH
ckopoctblo ®. Cuurasi, uto B MoMent (=0 YacTHila MOKOH-
Jlach, HaliTH:

a) MOAYJb €6 CKOPOCTH B 3aBHCHMOCTH OT BpEMeHH;

6) nyTb, NPOXONMMBIH YacTHLEH MEX]IY JBYMs MNOCJeN0Ba-
TeNbHBIME OCTAHOBKAMH, H CPEIHIOI0 CKOpOCTH Ha 3TOM ITyTH.
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1.100. Heboabiuyio uiaiidy A MNON0KHIM HA HAaKJIOHHYIO
[JIOCKOCTH, COCTABJIAICLLYIO YTOJl € ¢ TOPH30HTOM (puc. 1.18),
W COOGUIMIM HAYalbHYIO CKOPOCTb U, HailTu 3aBHCHMOCTD
CKOpOCTH 1alibbl OT yIJla ¢, €CJH

Koappuument Tpenust k=tgo u B ——
HauaIbHBI MOMEHT Qo=71/2. v_e7A
i
1.101. Ilenouky uubl [ momec- e

THIM Ha TajKyi0 chepHuyecKyro no- d

BEpXHOCTH pajuyca R TakK, YTo OIMH
ee KOHell 3aKpelJieH Ha BEpIIHHE | a¥

cheppl. C KakuM yCKOpeHHeM a Had- Puc. 1.18

HeT ABWraThbesl Ka[bili 3/€Ment iie-

[OYKH, €CJH €€ BepXHHH KOHel ocodonuTs? I[lpeanonara-
ercs, uto JUIMHA uenouku [<sR/2.

1.102. HeGoJblioe Teo MOMECTH/IH Ha BEPLIHHY IJaAKoro
mapa paguyca R. 3areM mapy cooOIIMIH B ropn;,onTanbﬁOM
HAMPABJEHHH TOCTOSHHOE ~YCKODEHHE 2,
4 TeJo Hauajo CKojib3uTh BHM3. Hafita
CKOpPOCTh TeJ/ia OTHOCHTE/IbHO Lapa B MOMEHT
orpbipa. CpaBHHTb C pelleHHEM 3ajlaiu 1.91.

1.103. Mydrouxka A moxer CBOOCOIHO
CKOJIb3UTh BOJb TJAIKOTO CTEpXKH#A, H30r-
HYTOrO B (popMe MOJYKOJ/Ibila palnyca R (puc.
1.19). CucreMy mpHBeJH BO BpaieHue ¢ no-
CTOSIHHOM YIVIOBOH CKOpPOCTBIO ® BOKpYT
Beprukansoii ocu 00'. Halitu yroa 9, co-
OTBETCTBYIOWMEl yCTOHYHBOMY  [OJIOKEHHIO

%

o MY(TOUKH.
< 1.104. BuHTOBKY HaBenM Ha BepTHKalb-
Puc. 1.19 HYIO YepTy MHILIEHH, paxonsmeficd TOYHO

B CCBEPHOM HANpaBJleHHH, H BBICTPE/IH-
au. [lpeneGperas conpoTHBICHHEM BO3JyXa, Ha#TH, Ha
CKOJIbKO CAHTHMETPOB W B KaKyio CTOpOHy 0yns, monas B
MHIIEHb, OTKNOHHTCS OT uepibl. BricTpen TpOHSBENEH B
rOPU3OHTATBHOM HANPaBJIEHHH Ha MIHPOTE ¢=60°, ckKo-
pocre nynu v=900 M/c H paccTosiHHE IO MHINEHH S=
=1,0 Km.

1.105. Uesiopek Macchl m=00 Kr HJerT paBHOMEpHO MO
nepHpepH TOPH3OHTATBHOH kpyrnoli miathopMbl  panuyca
R=3,0 M, KOTOpPyIO BpallaloT C YIJOBOH CKOPOCTBIO =
=1,00 pan/c BOKpYT BEpTHKaNbHOK OCH, npoxopsime# gepes
ee nemrp. HailiTh TOpH3OHTANBHYIO COCTABJSIOULYIO CHIIEL
JeHCTBYIONICH HAa Ye/ioBeKa €O CTOPOHBI rnatdopMbl, €CNH
pesyJIbTHDYIOWAsi CHJI HHEPIHH, NPHJOKEHHBIX K HEMy B
cHCTeMe OTcyera «njaTdopma», paBHa HYJIO.
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1.106. Tloe3n maccet m=2000 T nABHKEeTCS Ha ceBepHOMH
wmpore ¢=60°. Onpenenauts:

a) MONy/b W HanpaBjieHWe CUJBl OOKOBOrO JaBJieHHS IO-
€37a Ha peJbChl, €CJU OH JBIDKETCs BJOJIb MepHJHaHa co
CKOpOCThI0 U=54 KM/u;

06) B KakoM HampaBJ€HMH M C KaKOH CKOPOCTHIO JIOJDKEH
Obl1 Gbl ABHraThCsl 10€3J, YTOOB! PE3YJISTHPYIOUWAsi CHII HHEp-
LK, AeHCTBYIOLIMX HA TOE3L B CHCTEMe OTCYETa «3eMJisiy,
6bl1a paBHA HYJIO.

1.107. T'napkuii ropuU3OHTaJBHBIN JHCK BpamlawT C yIJo-
BOH CcKopocTblo @=>5,0 pan/c BOKpPYr BepTHKAaNLHOH OCH,
npoxofsiefi 4yepe3 ero nentTp. B nentpe IucKa noMecTHsH
He6oJibLIYIo afify Maccolt m=60 r u cooGWMIN el TOTYKOM
FOPH3OHTAJILHYIO CKOPOCTH U,=2,6 m/c. Haiitu monysb cuist
Kopuonvca, nefictByiotieil Ha maii6y B CHCTEME OTCUETA €AUCKY,
yepes {=0,50 ¢ nocje Hayana ee JBHKEHHs.

1.108. T'opusoHTasHHBIH JAUCK BpaUlalOT C YIJIOBOH CKO-
pocteio ©==6,0 pan/c BOKpyr BEpTHKaibHOH OCH, NPOXOAs-
uefi yepe3 ero uentp. Ilo oxnomy W3 IMaMeTpoB A¥CKa IBU-
)KeTes He6osblloe Tejio MACCHL /M= 0,50 kr ¢ mocTosHHO# OTHO-
CHTELHO IHCKA CKOopocTeio v’ =50 em/c. Hairrm CHJIy, C KOTO-
poil mucK HeficTBYeT Ha 3TO TeNO B MOMEHT, KOrjila OHO HaXo-
JMTCA Ha paccrosHuu r=30 ¢M OT OCH BpalleHHsl.

1.109. T'opusonTaibHO pacnoyOKEHHBIH IJaIKHi CTEpPXKEHb
AB BpamaT ¢ yrioBoii ckopoctelo ©=2,00 pag/c Bokpyr
BePTUKAJBHOH oOCH, npoxoisuleli uepes ero Komen A. Ilo
CTEPIKHIO CBOOOIHO CKOJIb3HT Myq)Tqua maccsl m=0,50 r,
JBIKYLIASCH U3 TOUKH A ¢ HauaJbHOi CKOPOCTHIO Up=1 00 M/c.
Haittun pefictByromyo nHa MyQdTOYKY CHIY Kopnonnca (B cu-
CcTeMe OTCYeTa, CBfI3AHHOH C BpPAWIAIOHIHUMCS CTEpIKHEM) B
MOMEHT, Korfia My¢Touka oOKa3ajach Ha pacCTosiHuu r=50 cM
OT OCH BpAallEHHS.

L.110. TopusonranbHeli AWCK paiuyca R BpawlamoT C
YIJIOBOH CKODOCTBIO  BOKPYT HENOABHXKHOH BEPTHKAJBHOMH
ocH, mpoxoxsiuieli yepes ero kpaél. ITo nepudepun mucka pas-
HOMEPHO OTHOCHTEJNBHO HEro IBHKETCsl YaCTHLA MacChl M.
B MomeHT, KOrja OHa OKa3bIBaeTcsi Ha MaKCHMaJbHOM pac-
CTOSIHHY OT OCH BpalleHMsl, DE3YJLTHPYIOIAsl CHJI WHEpLUH
Fyny DIeHCTBYIOIIMX Ha YACTHIY B CHCTEME OTCUETA <JIMCK?,
obpamaercst B Hysn. Haiiru:

a) yCKopeHHe @’ YacTHLBI OTHOCHTEILHO JIMCKa;

6) 3aBuCHMOCTL Fp, OT pacCTOSIHHA O OCH BpauleHHs.

1.111. Ha sksarope ¢ Beicotel h=500 M Ha noBepXHOCTb
3emsu nanaer Teno (6e3 HayasbHOH CKOPOCTH OTHOCHTEJNBHO
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3emnn). IMpeneGperasi cOnpoOTHBJEHHEM BO3yXa, HafiTH, Ha
KaKOe pacCTOfHHE U B KAKYIO CTODOHY OTKJIOHHTCS OT BepTH-
KaJlH TeJO NpPH NajeHHH.

1.3. 3aKkoHBl CoXpaHeHMsi MMNyJibCa, SHEPrHHM
H MOMEHTAa HMIyJbCa
. YpaBHeHﬂe JBHIKEHHSHA HEHTPA MacC CHCTEMHL:
mdve/dt =Fopeus (1.3a)
e Fpyey— pe3ysbTHPYIOmAS BCeX BHELIHHX CHJL

@ Ilpupamenne umnysbca cHCTEME:
2

P2—p1 = S Ferew dt. (1.36)
1
@ VYpabreHue IMHAMHKH Tesla NMepeMEHHOH MACCHL:
dv dm
m-g=F+=ru (1.38)

TAe u—CKOPOCTh OTHEJISIEMOTO (IPHCOEAMHSIEMOT0) BEIECTBA OTHOCHTENb-
HO pPaccMaTPHBAEMOro TeJsa.
@ Pa6ota M MowHOCTL CHJTHL

A=S Fdr:SFsds, P—=Fy. (1.3r)

@ IIpupanienye KHHETHYECKOH SHEPIHH YACTHIEL
T,—Ty=A, (1.3n)
rre A-—paGota ecex cuj, LelicTByiOmuEX Ha qacTuiy.
@ YOBUIE NOTEHUHANBHON 5HEPTHM YaCTHIBI B TOJE:
Ui—Us=Anong (1.3¢)
rae Apoug— paGoTa CHJIEI moJsi.
@ Cosse Mexny cusiolf W noTeHRHANBHOM SHEeprueil yacTHUH B ToJe:

Fy=—3U/dl, F=—yU. (1.3x)
@ Ilpupamenne nonmoit Mexauuyeckoil SHEPIHH YacTHUL B mHoJe:
E2_E1=Ac1'op, (133)

TRe Agrop— paboTa peayJeTHpYIOWEH Beex CTOPOHHHX CHJI, T. € CHJ,
He NPHHALIEKAINNX K CHJIAM JaHHOIG HOJS.
@ Ilpupamenue coberBennoll MexaHuueckoi 3HEPIUH CHCTEMBL:
Eco6 2—Ecos 1= Apyem + A§§§Tp, (1.3u)
the Eco6 =T+ Ucog, Ucog— coGcTBeHHAS NOTeHIHANLHAS. JHEPIUs CH-

HC
CTEMBI, AﬁHyTp—paﬁoTa BCEX BHYTDEHHHX NHCCHIIATHBHBIX CHJI (CHJI Tpe-
HHSI ¥ CONPOTHBJIEHHS).

@ Ilpupanenne nomwoi MEXaHHUECKOH SHEepTHH B HoJe:
CTO; C
E;—E,= Aa;riegl‘i‘Ag:yTpv (1.3x)
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tze E=Eco6+ Upnews Upnem— MOTEHILHATBHAR SHEPTHS  CHCTEMDI BO
BHemmeM moae; ASTOh,— paboTa BEEWIHHX CTOPOHHHX CHJ, T. €. BHEII-
HEX CHJI, He NMpHHAJJIEKAIHX K CHJIaM JaHHOTO MoJf.

@ KuHeTHueckas SHEpPTHs CHCTEMEI

T =T4+md}/2, (1.37)

rae 7 — ee KHHETHYeCKas SHeprHS B CHCTEME IEHTpa macc.
@ [IlpupameHHe MOMEHTa HMITYJIbCA CHCTEMBL:

My— M,y = S Npnew de. (1.3m)

@ MoMeHT HMIYJIbCA CHCTEMEE:

M=M-}[rcpl, (1.38)

re M—ee MOMEHT HMUyJHCa B CHCTEMe NEHTpa Mace, F¢-— pajHyc-BeK-
TOp LEHTpa Macc, p— HMIIYJIBC CHCTEMbL

1.112. UYepe3 GnOK, YKpenJeHHBH Ha MOTOJKE KOMHATHIL,
NepeKHHyTa HMTb, Ha KOHLAX KOTOPOil MOMBEIIEHBl Tesa C
MaccaMmu M, H Mm,. Macchl 6j10Ka U HHTH npeHeOpeKHUMO MaJIH,
Tpenust Her. HallTu ycKopeHHe LeHTpa Macc 3TOl CHCTEMEL.

1.113. 3amKnyTast penouka A Macchl m=0,36 kr coenu-
HEHA HWTHIO C KOHIOM BEPTHKANBHOH OCH LEHTPOOEHHOH
MawwHbl (puc. 1.20) ® BpaiaeTcsi ¢ FOCTOSHHOH YIJIOBOH
ckopoctbio @=35 pan/c. Ilpn 3TOM HHTb COCTABJACT YIOJ
$=45" ¢ peptukanbio. HafiTh paccrosinme OT ueHTpa Macc
[EMOYKH [0 OCH BpallleHHsi, a TaKkKe CHJIy HaTSXKeHHs HHTH.

—— e e e )

Puc. 1.20 Puc. 1.21

1.114. Kpyrsmbiii konyc A Macchl m=3,2 Kr U ¢ YyIJoM
nonypacteopa a=10°" KaTHTC paBHOMEPHO 6e3 CKOJIbXKEHHS
0 KPYTJIOH KOHHUECKOH TMOBEPXHOCTH B tak, uto ero Bep-
mwpa O ocraercst HemoIBiKHOH (pHC. 1.21). Ilemtp macc
KoHyca A HAXOIWTCS HA OJIHOM yPOBHE € TouKOl O W OTCTOHT
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oT Hee Ha [=17 cm. Ocb KOHyca JBHIKETCH ¢ YIJIOBOE CKOpO-
cTbio @=1,0 pag/c. HaliTh cuny Tpenns nokosi, JeHCTBYIOIIYIO
Ha KoHyc A.

1.115. MOTOLUMK/HCT efleT N0 BHYTPeHHEH IOBepXHOCTH
BepTHKANbHOH LMAWHAPHYECKON CTEHKH pajuyca R=5,0 m.
IlenTp Macc dYesoBeKa C MOTOLMKJIOM DAacIOJIOXKeH Ha pac-
croanuy [=0,8 M or crenku. Koshduuuent tpenns mexny
KoJjecaMH H cTeHkol k=0,34. C Kakoli MHHMMaJbLHOH CKO-
POCTBIO MOKET €XaTh MOTOLHKJNCT 10 TOpHM3OHTAJbHON OK-
PYZKHOCTH?

1.116. CucteMa COCTOMT M3 JIByX LIAPUKOB C MaccaMH i
H Mg, KOTOpble COENVHEHHl MEXJy coOOH HeBeCOMOH NpyXKHH-
Koil. B moment #=0 mapukam coOOLIMJIH CKOPOCTH V; H Vs,
Niocne Yero CHCTeMa Hayaja JBHrarbCsl B OJHOPOLHOM MOJie
TsKecTH 3emnn. [lpeneGperas compoTHBJeHHeM BoslyXa,
HaiiTH 34BHCHMOCTH OT BPEMEHH HMIIyJbCa 3TOH CHCTEMEl B
npouecce ABIZKEHHS H DaJHyc-BeKTOpa ee LEHTpa Macc OT-
HOCHTEJIBHO €ro HayasbHOTO MOJIOXKEHHS.

1.117. Jlge neGouablune maiibhl, Macchl KOTOpPHIX #11; U N,
CBA3aHBl HCPACTSKMMOH HHMTBIO JJIMHK [ W JBHXYTCH IO
PJIafkOl FOPH3OHTANBHON IJIOCKOCTH. B HeKoTOpHIi MOMEHT
CKOpOCTb OJHOH 11ali0bl paBHA HYJIO, a APYrofl — v, NpHYEM
€¢ HamnpapJieHue NepHeHJMKYJspHO K HUTH. Hafity cuay na-
TSDKEHHS HHUTH.

1.118. Ilnot maccht M ¢ HAXONSLIMMCA HA HEM 9eJIOBEKOM
MacChl /1 HENOJABIMKHO CTOWUT Ha nNoBepxHocTH npyna. OtHo-
CUTEJILHO [I0TA YeJIOBEK COBepllaeT mepemelienue 1 co cko-
poctsio V'({) u ocranaeauBaercs. IlpemeGperas compoTue-
JieHueM BOJEI, HaHTH:

a) mepeMeileHde | IIOTa OTHOCHTENBHO Gepera;

0) TrOpH3OHTANBHYIO COCTABMISIOLLYI0 CHJIB, € KOTOPOA
YeJIOBEK JICHCTBOBaJ Ha IJIOT B NPOLECCE JABHKEHHS.

1.119. Yepes 610K NepeKHHYTa BEpeBKa, HA OJHOM KOHIE
KOTOPO# BHCHT JIECTHHIA C YEJIOBEKOM, a Ha JAPYIOM — YpaB-
HOBEIIVBaOIHi Ipy3 Macchl M. UesnoBeK Macchl 71 COBEpIUMI
nepemeriieire I’ OTHOCHTENBHO JIECTHHILI BBEPX H OCTAHO-
Buics. [lpeneGperas maccamm Gnoka W BepeBKH, a TaKxe
TpeHHeM B ocH OnoKa, HaliTH nepemeiuenue | ueHtpa Mace
3TOH CHCTEMHI.

1.120. Yacruna I croikBynach ¢ €acTHuedl 2, B peay.ib-
TaTe Yero BO3HUKJIA COCTaBHas 4acTHUA. HaliTH ee ckopocTs v
U MOZYJIb U, €cJIH Macca y 4acTHLR! 2 B 11=2,0 pasa Goussile,
4eM y YACTHIB! /, 8 HX CKOPOCTH Nepel CTOKHOBEHHEM PaBHbI

vi=2i+3j H v,=4i—bj, rie KOMIOHEHTH! CKOPOCTH J2HHI B
CH.
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1.121. Creon nymKH HanpapjeH [O4 YIJOM =45 &
ropusonty. Korja Kkojeca MyLIKH 3aKDEIJIEHBl, CKOPOCTDH
cHapsizia, Macca Kotoporo B 1=50 pa3 MeHbIle Macchl fyLIKH,
v,=180 m/c. Haiitu cKOpOCTb MyILIKH cpasy H[OC/€ BBICTPE]a,
ecIH Koseca ee OCBOOOIMTD.

1.122. Tlymka maccbl M HayuHaer CBOGOAHO CKOJIb3HTD
BHM3 10 TJafKoH HAKJOHHOH IJIOCKOCTH, COCTaBJISIOIIEN
yron o ¢ ropusontoM. Koraa nylika npouwia fyTh l, mpo-
¥3BeJH BHICTpEJ, B pe3yJbTaTe KOTOPOro CHapsii BBUIETE]
C HMMNyJbcOM P B TOPH3OHTaJbHOM HamnpaBleHHH, & Nyllika
octaHoBuJach, IIpeHeCperas Maccodl cHapsiia Mo CpaBHEHHIO
¢ Maccoil NyIIKH, HalTH MNPONOIKHTENBHOCTb BBICTPEJA.

1.123. Jlse nebospiiue Mydroukn ¢ maccamu m,=0,10 Kr
1 m,=0,20 Kr JBHXYTCS HaBCTPeUy APYT APYTY MO IJIaAKOMY
rOpH3OHTAIBHOMY NPOBOAY, M30rHYTOMY B BHIE OKPY2KHOCTH,
¢ MOCTOSIHHBIMH HOPMaJbHBIMK yCKOPeHHsiMH @, =3,0 Mm/c?
" a,=9,0 M/ct coorBerctBeHHo. HaiitH HopMmasjbHOE YCKO-
penne cocTaBHOil My(TH, 0Opa3soBaBluefics Moc/je CTOMKHO-
BeHHS.

1.124. Cuapsz, BHINyIIEHHBIH €O CKOpOCTBIO U,=100 m/c
noft yriiom 0:=45" K rOpH30HTY, PasopBascsi B BEpXHel Touke 0
TpaeKTOPHH Ha /iBa OJMHAKOBBIX OCKOJIKa. OfMH OCKOJIOK ynas
na semuo nox Toukoii O co ckopoctbro 1, =97 M/c. C Kakoi
CKOPOCTBIO YTaj Ha 3€MJII0 BTOPOH ockoJok? ConporHB/eHHs
BO3J/lyXa HeT.

1.125. llaii6a 1, ckoOMb3MBILIAs MO IIEPOXOBATON IOPH3OH-
TanbHOf NOBEPXHOCTH, MCIBHITA/a COyJapeHue ¢ NOKOMBLIeHics
maiiGoii 2. Tlocse crosnkHopeHusi wiafiba I OTCKOYMIa TOAR
MpAMbLIM  YIJIOM K HanpaBJeHHIo CBOEro MNEpBOHaYasbHOro
JBUXEHHS] H [polLia A0 OCTAHOBKH NMYTh s;=1,b M, a waiiba
2 — nyte s,==4,0 M. Haiitu ckopoctb maiibel [ Henocpen-
CTBEHHO Tepel CTONKHOBEHHEM, ecin ee Macca B M=1,5 pasa
MeHbIle Macchl waiitel 2 u kosdduument tpenns k=0,17.

1.126. Ilenouka maccel m=1,00 Kr W AJHHBI [=1,40 M
BHCHT Ha HWTH, Kacasch MOBEPXHOCTH CTOJIa CBOWM HIXHHM
konoMm. Ilocsie mepekHraHus HHTH L€fioYKa yrnajla Ha
ctosl. HaliTH noOJHEIEI HMMOYJbC, KOTOpHIH OHa fiepenana
CTONTY.

1.127. Jlge onuHaKoBLE TenexkH I W 2, Ha KaxJof H3
KOTOPBIX HAXOIMTCS MO YENOBEKY, ABMKYTCS Ge3 TpeHHs fo
HHEpPLMH HABCTpedy JApYyr APYry MO MapasJeNbHbIM peJibcaM.
Korza Tenexky NOPaBHSJINCh, C KaXJoi W3 HHX Ha APYrywo
nepenpeIrHysl 4eJ0BEK — B HampaBJ/eHHH, NEpHeHinKy.1ap-
HOM K [BHIKEHHIO TejiexxeK. B pesyJsbrate Tenexka I OCTaHO-
BHJIACH, @ CKOPOCTb TeJIeXKH 2 ctana v. HaliTH nepBoHauab-
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HHE CKOPOCTH TENEKEK Vi H Vg €CJH Macca KaXAOH TeNeXKH
(6es uenoBeka) M, a Macca KaXKIOro Ye/oBeKa /1.

1.128. [lee onvnakoBhle TenexKH IBIKYTCH IPYr 3a Ipy-
roM no MHepuunu (6es TpeHns) ¢ ofHol H TOH Ke CKOPOCTBIO V.
Ha sapuell Tenexxke HaxomwTcsi YeJOBEK Macchl M. B Heko-
TOpHI MOMEHT YesnOBEeK IMpPBIrHYs B MEPENHIO TEIEXKKY cO
CKOPOCTBIO U OTHOCHTEJBHO cBoOell tenexku. Vmes B Buny,
4TO Macca Kaxjiofi TeneXXkw papHa M, HallTH ckopocTH, ¢
KOTOPHMH CynyT IZBHrarthbCsi 06 TENEXKKH [OCJe 3TOro.

1.129. Ha xpaio nokosimelcsi TesieKKu Maccel M cTosT
Ilpa UeJIOBEKa, Macca KaxkJoro M3 KoTophlx paeHa m. [lpe-
He6perasi TpeHWeM, HafiTH CKOPOCTh TENEXKH [OCAE TOrO,
KaK ofa yesoBeKa COPHIHYT C ONHOH H TOH K€ [OpH3OHTaNb-
HOM CKODOCTBIO U OTHOCHTEJIbHO TE/IEXKKH:

a) ORHOBpEMEHHO; 6) APYr 3a APYrom.

B KakoM ciyuae CKopocTb TenexKH GynerT GoJblie H BO
CKOJIBKO pas?

1.130. Paxera BrInyCcKaeT HempephBHYI0 CTPYIO rasa,
HMEIOILYI0 CKOPOCTh U OTHOCHTENBHO pakerhl. Pacxop rasa
pased p kr/c. Ilokasath, UTO ypapHeHME ABHXKEHMSI paKeThl
HUMeeT BHE

ma=F—pu,

TZe m — Macca pakeThl B JaHHBIH MOMEHT, 4 — €€ YCKOpEHHE,
F — premnsn cuna.

1.131. Pakera IBHXeTCH B OTCYTCTBME BHEUIHHX CHJI, BHI-
nycKasi HeNpephiBHYIO CTPYIO r'asa €O CKOPOCTBIO U, HOCTOSH-
HOH oTHOCHTeNbHO pakethl. Hafith ckopocte pakethl v B
MOMEHT, KOTLa ee Macca paBHa 171, eCliH B HaYajbHBIH MOMEHT
OHAa HMeJsia Maccy M, H e CKOPOCTh OBlia paBHA HYJIO.

1.132. HaiiTu 3akoH usMeHeHHS MacChl pakeThl cO BpeMe-
HEM, €C/M paKera IBHXKETCA B OTCYTCTBHE BHEIUHHX CHJI C
NOCTOAHHBIM YCKOPEHHEM @, CKOPOCTb HCTEUEeHUs rasa oT-
HOCHTEJIbHO PAKEeThl NOCTOAHHA W paBHA i, a €e Macca B Ha-
YaJibHBI MOMEHT paBHa 17l

1.133. Pakera nognumaercsi Ge3 HayaibHOH CKOPOCTH
BEPTHKAJNBHO BBEPX B ONHOPONHOM MOJie CHJ ,TspkecTH. Ha-
yanbHas Macca pakerhl (C TOMIMBOM) paBHa 1, CkopocTb
rasoBOd CTPYH OTHOCHTENBHO pakeTsl paena &. IlpemeGperas
CONPOTHBJIEHHEM BO3AyXa, HAHTH CKOPOCTh DaKeThl B 3aBH-
CHMOCTH OT ee Macchl /1 U BpeMeHM nofbema L.

1.134. Pakera noijepHBaeTcsi B BO3ZyXe HA [OCTOSHHOMN

BBICOTE, BRLIODACHIBAs BePTHKANBHO BHH3 CTPYIO Iasa €O CKO-
pocteio u==900 m/c. HaiiTu:
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a) CKOJBKO BPEMEHH paKeTa MOXET OCTaBaTbCsl B COCTOS-
HHH TIOKOS, €CJI HauaJibHas Macca TOIJIHBA COCTaBJSieT 1=
=25 % or ee macch (Ge3 TOmJMBA);

6) xakywo maccy rasoB W (f) JOKHa execeKyH/HO BHIGpa-
CHIBATHL paKeTa, YTOOH OCTaBaThCA Ha MOCTOSHHOH BHICOTE,
€CJIM HayanbHasli Macca pakeThl (C TONJNHBOM) paBHA M.

1.135. Kocmuueckuit Kopabsib MaccH #1, JABHXKETCA B
OTCYTCTBHE BHELIHHX CHJI CO CKOPOCTBIO Vo. s H3MEHeHHs!
HanpapJeHHs JIBIKEHUS BKJIOMHJIH PEAKTHBHHIH JBHraTedb,
KOTOpHI cTasl BHIOpackHBaTh CTPYI0 rasa ¢ MOCTOSIHHOH OT-
HOCHTeJIbHO KopalJsisi CKOpOCTBbIO &, Bce BpeMs NepeHAUKY-
JADHOH K HanpaBJ/eHHI0 JBUKEHHS Kopabnsa. B Konue pa-
GoThl JBurarenss macca kopabuasi crasna pasHoil m. Ha Kakoi
yrosq o H3MEHW/IOCH HanpaBjeHHe [BIKeHHS Kopabns 3a
BpeMsi paGoTHl IBHraTeJsn?

1.136. Tenexxka c NecKoM JBHXKETCH MO TOPH3OHTANbHOH
TUTOCKOCTH TOJ, JeficTBHeM nocTostHHOH cunkl F, coBnaparomeit
10 HanpaBJeHuio ¢ ee ckopocThbio. [IpH 5TOM necok BICHINAETCS
yepe3 OTBEPCTHE B JIHE C NOCTOSIHHOH CKOPOCTBIO U Kr/c. Haiitu
YCKOpEeHHe H CKOPOCTH TeNeXKKH B MOMEHT [, ecJi B MOMEHT
t=0 Tenexxa ¢ rnecKkoM HMeja MacCy i, U ee CKOpocTh Oblna
paBHa Hymo. TpeHHeM npeHeGpeyb.

1.137. Tlnatdopma Macchl 7, HAYMHAET ABUIATLCS BIPaBO
nox JeiicteuemM nocrosinuHoit cumbt F o (puc. 1.22). M3 menoz-
BIDKHOTO GyHKepa Ha Hee Beichimaercs necok. CKopocTh no-
TPY3KH TOCTOSTHHA M paBHa u Kr/c. HaiiTu 3aBHcHMOCTb OT
BDEMEHH CKOPOCTH M YCKOpEHHA [.1aTtQopMbl B mpolecce
norpysku. Tpenue mnpeneOpexUMoO MaJo.

2 ? 7 % Z 7

Puc. 1.22 Puc. 1.23

1.138. Llenouka AB anunbl I HaxonoMTCst B TJIQJKOH TOpH-
30HTANbHOH TpyOKe TaK, 4TO 4acTb ee JJIHHB b CBOGOJHO
CBEIMBaETCA, Kacasch CBOMM KoHLoM B noBepxHOCTH crona
(puc. 1.23). B nekoropwii MomeHT KoHell A LENOYKM OTMy-
ctuaH. C Kakoi CKOpPOCTBIO OH BEICKOYHMT M3 TPYGKH?

1.139. YacTHua coBepllijia NepeMeli€HHe 1O HEKOTOPOMH
TPaeKTOPHH B IJIOCKOCTH Xy U3 TOYKH I ¢ pajHyc-BeKTOPOM
r;=i-1+2j B TOUKy 2 ¢ pamuyc-BeKTopoM r,=2i—3j. Ilpu stom
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Ha Hee NEHCTBOBAJIM HEKOTOpPBIE CHJbI, OJIHA W3 KOTOPHIX
F=3i+4j. Hailith paGory, Kotopylo coBepiuiusia cusa F.
3necs 1y, ro 1 F—B CHU

1.140. HeGonplan Mydrouka maccel m=0,15 kr gBmketcs
1O IJI3JIKOMY NpOBOJY, HSOTHYTOMY B TOPH3OHTAJILHOH LIO-
CKOCTH B BHJE IyTH OKPYKHOCTH pajiny-
ca R=50cm (puc. 1.24, BuAL cBepxy).
B Touke I, riie CKOpPOCTH MY(TOUKH
=7, M/c, Ha Hee Hauana xeHCTBO-
BaTh TOCTOSIHHASI TOPH3OHTAJBHAS CH-
sa F. Halithn ckopocTh My¢dTOYKH B TOU-
Ke 2, ecqain F=30 H.

1.141. JlokoMOTHE Macchl M Hauu- Puc. 1.94
HaeT JBHraTthCst CO CTaHIUH TaK, 4YTO _
€ro CKOpOCTb MeHsieTcsl To 3aKoHy v=al}/s, IJie o — nocTo-
sIHHa#1, § — MPOHJeHHLIH nyTe. Hafitw cymmaprylo paGory
BCEX CHJI, JEHCTBYKUIHX Ha JIOKOMOTHB, 3a nepBble ¢ CEKYH]
nocJsie Havyasa IBIKEHHS.

1.142. KuHeTHuecKasi SHeprHsi 4YacTHMLBI, JBHXKyLIeHcs
10 OKPYXKHOCTH paauyca R, 3aBHCHT OT MpOiiJIEHHOTO NYTH S
no 3akoHy T=as?, rie o — nocrosHHasi. Haiith Monysn
CHJIBI, JEACTBYIOUIEH Ha YacTHIly, B 3a8BHCHMOCTH OT S.

1.143. YacTHupl Macchl 7 nonanaioT B 06J1acTh, Tie Ha HHX
LeACTBYeT BCTpeYHas TOpPMO3siuast cHia. Iay6MHA X mpo-
HMKHOBEHHSl YaCTHL B 5Ty 00/acTh 3aBHCHT OT HMMOYJBCA p
YacTHL, KaK x=ap, TJie o — 3ajaHHas nocrosiupasi. Hafitu
3aBHCHMOCTb MOJiyJisi TOPMO3siillell CHJBI OT X.

1.144. HeGonblioe Tesio Macchl M MeJJIEHHO BTAIMJM Ha
ropky, nieficTBysi cuioll F, Kotopasi B Kaknol Touke Hanpap-

JIeHa MO KacaTenbHOH K TpaeKTOpUM
£ (puc. 1.25). Haiitn paGoty sTOH CcHIBL
€CJIH BBICOTA T'OpKH h, [JIHHE ee OCHOBa-
p HHA M KOS(DOHUMEHT Tpenus k.

1.145. Mlak6a maccer m=50 r coc-
Kajib3blBaeT 0e3 HayalbHOl CKOpOCTH
N0 HAKJIOHHOH TJIOCKOCTH, COCTABJISIO-

——————— meit yron =30 ¢ ropusoHTOM, W,

Puc. 1.25 Npoilfisi M0 TOPH3OHTAJLHOR MJIOCKOC-

TH paccrosiHde [=50 cM, ocTaHapIu-

BaeTcsa. Haiith paGoty cuma TpeHuss Ha BceM nyTH, CuuTast
BCIOZly KO3ppunHeHT TpeHus k==0,15.

1.146. Jlpa Gpycka ¢ MaccaMM m; W m,, COeNHHEHHbBIE
HeZiepOPMUPOBAHHON JIETKOH NPYXKHHKOMH, JieXKaT Ha TOpPHU30H-
TafbHOH MyoCKOCTH. Kosdbuument Tpenus mexzy GpycKaMu
H TJIOCKOCTbIO paBeH k. Kakylo MHHMMa/bHYIO MOCTOSIHHYIO
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CHJIy HYXKHO NPHJIOXHTbL B TOPH3OHTaJbHOM HANPAaBJEHHH K
Opycky ¢ Maccoll rmy, utoObl ApYrod OpPYCOK CABHHYJICA C
Mmecra?

1.147. llenouka maccsl m=0,80 kr, ayuuel I=1,5 M nexur
Ha 1IepOXOBAaTOM CTOJIe TaK, YTO OAHH €€ KOHeL CBELIHBaeTCH
y ero kpas. llenouka HauHHaeT caMa COCKaJb3HBaTh, KOTHA
€e CBellIHBAKIIAACA YacTh coctapiifer 1=1/3 iuubl Lenouku.
Kakyio paGory coeepiuatr cuJBI TpeHus, nelCTBYIOIHe Ha
LENOYKy, NPH €e NOJHOM COCKaNb3bIBAHHH CO CTOJAP

1.148. Teno maccel m GPOCHNM N[O YIVIOM G K TOPH3OHTY
C HauajibHOH CKOPOCTBIO . HaliTh cpepHiold MomHOCTDb, pas-
BHBAEMYIO CHJIOH TFXKECTH 32 BCe BPeMsl ABHMKEHHS Tesd, H
MIHOBEHHYIO MOUIHOCTE STOH CcHJBI KakK GYHKIHIO BpPEMEHH.

1.149. Yactuna maccel m IBHXETCA TO OKPYMXHOCTH pa-
Juyca R ¢ HOpMasbHbIM YCKOpEHHEM, KOTOPOE MEHSIeTCH €O
BpeMEHeM MO 3aKOHY a,=af?, rie o — rnocTosiHHasa. Habry
33BHCHMOCTE OT BpeMEHH MOIIHOCTH BCeX CHJ, JefCTBYIOINX
Ha 49acTHIly, & TaKxke cpejiHee 3HauYeHHe 3TOH MOIIHOCTH 3a
nepeele { CeKYHA NOC/jae Hauana ABHXKEHHS,

1.150. bpycok macce! m=1,00 Kr HaxoauTcs Ha TOPH3OH-
TaNbHOH IJIOCKOCTH ¢ Ko3(pHIHeHTOM TpeHus k=0,27. B ue-
KOTOPBIHf MOMEHT €My COOOLIMIH HauajbHYI CKOPOCTb Up==
=1,50 m/c. HaiiTh cpeaHIOl0 MOUHOCTH CHJIBI TPEHHA 3a Bce
BpeMsi IBIXKeHHA OpyckKa.

1.151. HeGosbiioMy Tesry Macchl 1, HaXojsiemycsi Ha
TOPH3OHTANBHOH IJIOCKOCTH, cOOCIMAM ckopocTh U,. Kosd-
GuIHeHT TPeHHA 3aBHCHT OT NPOHNEHHOrO NYTH S MO 3aKOHY
k=as, rme a — nocrogunas. HafiTh MakcumanbHYIO MrHO-
BEHHYIO MOLIHOCTb CHJIBI TPEHHS.

1.152. Kakylo MOLIHOCTbL pa3BHBAIOT [BHraTeNH pPaKeThl
Mmaccoilt M, KOTopas HENOABMXHO BHCHT Haj 3emJeil, ecu
CKOPOCTb HCTEUEHHs Ia3oB paBHa u? YcKopeHHe cBOGOAHOrO
najeHHsa H3BECTHO.

1.153. B cucreme oTcuera, BpaIlaiolledcs BOKPYT HENoJ-
BHXXHOH OCH C TIOCTOAHHOH YIJIOBOH cKopocThio m=5,0 pan/c,
AsHxercst Hebosibluoe Teno Maccel m=100 r. Kakylo paGory
COBEPILIMIA LEHTPOOeXKHAsA CHJa HHEPUHH NPH TepeMellleHHH
STOrO Tesid MO MPOH3BOJBHOMY NYTH H3 TOYKH I B TOUKY 2,
KOTOpBIE pacnosioXkeHnl Ha paccTOAHUAX r;=30 cM H r,=50 cm
OT OCH Bpaiiesua?

1.154. TopusoHTanbHO PAaclOJIOMEHHBIH AUCK BpAIlaeTcs
C TNOCTOSIHHOH YIJIOBOH cKopocThio ®=>5,0 pagn/c BOKpyr
cBoed ocu. M3 menrpa pucka ¢ HavalbHOH CKOPOCTBIO Up==
=2,00 m/c nBHxkercs HeGosblnas Iwafiba maccwl m=160 r.
Ha paccrosinun r=>50 ¢M or ocu 1HCKa ee CKOpOCTb OKasasach
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v=3,00 mM/c oTHocuTespHO AnHcka. Haiitu pabory, kotopyiwo
COBeplliH/ia TIPH 3TOM CHJIa TPeHHs, AeHCTByiouas Ha luaiby,
B CHCTEME OTCYETa «JTHCK».

1.155. CucreMa cOCTOHT M3 ABYX [MOCJEIOBATE/NIEHO COEMH-
HEHHBIX NPYXHHOK C JMKECTKOCTSIMH #; H ¥®,. Halitm mMuRH-
MajpHYI0 paboTy, KOTOPYIO HeOOXOOHMO COBEpIUHTh, YTOOHI
pacTaHyTb 3Ty cHcTeMy Ha Al

1.156. Teno maccel m HaYHHAIOT NOJHHUMATHL C IOBEPXHOCTH
3eman, DpunoXHB K Hemy cHiay F, koropyto H3MeHstoT c
BEICOTOH nopteMa y no 3akoHy F=2(ay—1)mg, rme a — no-
JoxutenbHas nocrossuHas. Hafitd paGoTy sT1o# CHJIIBI H npu-
pallleHHe NOTeHIHAJbHOH SHEepTHH Tesia B NOJIe TSKECTH 3eMiTH
Ha NepBOH TOJIOBHHE NyTH NONBEMA.

1.157. IloreHumnanbHasi 3HEpPrHsi YACTHLEI B HEKOTOpOM
none umeer BuA U=a/r*—b/r, rae a U b — NONOXKHTE/IbHEIE
NOCTOSIHHBIE,  — paccTOsIHHe OT Lientpa noas. Hafru:

a) 3HayeHHE r,, COOTBETCTBYIOLlEE pPABHOBECHOMY NOJIO-
JKEHHIO YacTHIBL; BEICHHTb, YCTOHYHMBO JIH 3TO NOJIOXKEHHE;

6) MaxcHMaJbHOE 3HayeHHe CHJIbl NpPHUTSXKEHHs; H306pa-
3uTh npumepHele rpaduku 3aBucumocteit U(r) u F,(r) — npo-
€KIHH CHJIBL Ha PAajHyC-BeKTop T.

1.158. Yacruua maccet m=4,0 © ABIKeTCS B JBYMEPHOM
rnose, rie ee noreHuuasnbras sneprus U=axy, a=0,19 mLx/m2,
B touke 1 {3,0 M, 4,0 M} yacTHia HMena ckopocTe U;=3,0 M/c,
a B touxe 2 {5,0 M, —6,0 M} ckopocrb v,=4,0 M/c. Haiitu
paboTy CTOPOHHHX CHJI Ha NyTH MeXAy Toukamu I u 2.

1.159. HeGoabiuas aiba A cockanb3rnBaeT 6e3 HaYaJbHOH
CKOPOCTH C BepIUHMHBI TJIaAKOH TOpxH BhIcOTOH H, HMeloueit
ropH3oHTasnbHe TpamniuH (puc. 1.26). Ilpu kakoit Beicote h
TpaMn/HHa Waf6a nposneTHT HauboJbliee paccTOsIHHE S?
Yemy oHO paBHO?

A

Puc. 1.26 Puc. 1.27

1.160. He6Gosbioe Teno A HauMHAET CKOMB3HTh C BBICOTH A
No HAaKJOHHOMY Keno0y, NepexofsilieMy B NOJYOKPYKHOCTb
pamuyca h/2 (puc. 1.27). TipereGperast TpeHueM, HaliTH CKO-
pOCTb Tejla B HauBblclleH TOYKe €ro TPacKTopHH (nocue
OTpBLIBa OT 2Kenoba).
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1.161. Ha nutu naumml [ noxseitien wapuk Maccs m. C Ka-
KO HanMeHblUeHl CKOPOCTBIO Hallo HayaTh MepeMellath TOYKY
NOIBECa B FOPH3OHTANBHOM HalNpaBJeHHH, YTOOH LIADHK CTal
ABUTaTHCsl MO OKPYXHOCTH BOKPYr 3TOH Touku? KakoBo mpu
3TOM HaTsXKeHHE HMTH B MOMEHT, KOrJa OHa OyieT NpOXOHTH
TOPH3OHTaNbROE NONOMKEHHE?

1.162. HeGonbluoit wapuk Macchl m=50 r npukpensied K
KOHLY yNpPYro#l HHUTH, XECTKOCTb KOTOpoH %x=63 H/m. Hutb
C LIAPHKOM OTBE/IH B IOPH3OHTaJIBHOE TOJOKEHMe, He nedop-
MHpysl HMTH, M OCTOPOXHO OTnycTaiu. Korza muth npoxo-
AwnJia BEPTHKAJbHOE MOJIOXKEHHE, €e IIHHA OKasanach [=1,5 M
H cKopocTh mapuka v=3,0 M/c. Hallu cuny narskenus nutH
B 3TOM IOJIOKEHUH.

1.163. T'nagkuit nerkuit ropusoHTanbHEE cTepenb AB
MOXKeT BpallathCsi Ge3 TPeHusi BOKPYI BEPTHKANbHOH OCH,
npoxoaseil yepes ero kowen A. Ha crepxxne maxonutcsa me-
Gonbinasi Mydrouka Maccel #1, COeLHHEHHAs HEBECOMOil npy-
UHKO#H JUIHHBI [, ¢ koHIOM A. JKeCTKOCTb NPYUHKH paBHa .
Kakyio paGory mapo coBepimutb, 4toGH 5Ty CHCTEMY MeJ-
JIEHHO PaCKPYTHTH JIO YIJVIOBOH CKOPOCTH ®?

1.164. T'nankuit peswnoBBI wWHYp, MymEa Kotoporo I u
HKECTKOCTD %, TOJBEIIEH ONHHM KoHUOM K Touke O. Ha mpy-
roM KoHue umeercsi ynop. M3 Touku O Hauumaer namarb He-
Gonbias mydra Macchl m. IlpeneGperas Maccamu HIHYpa H
ynopa, HaHTH MakCHMAaJNbHOE pAacTsIKEHHE LIHYpa.

1.165. HeGonbluas 1waitba Macchl m=>5,0 r HAYHHAET CKOL-
3HTb, €CJIH ee MOJIOKHTh H3 LUEPOXOBATYIO MOBEPXHOCTH MO-
Jiycepsl Ha Beicote h; =60 cM OT TOPH3OHTa/NILROrO OCHOBARHA
nonycepel. Ilponomkas ckonb3uthb, waii6a oOTpIBaeTCs OT
nonycdepsl Ha Bbicote fi,=25 cM. Haiitu paGory cun Tpenus,
JeACTBYIOMMX Ha a6y TpH €e COCKaNb3RIBAHHH.

1.166. B cucreme, nokasanHoil Ha puc. 1.28, macca Kax-
noro Opycka m=0,50 KT, KE€CTKOCTb NPYKHHBE %=4(0 H/m,

KOPOULMENT TPeHHs! MEX 1y GPYCKOM

x m H nynockocTeio k=0,20. Maccul 610-

il ]) B — Ka 1 TIPYXHUHB 1peHeOpeXuMO Ma-

Jel. Cucrema npuina B ABUXKeHHe

m C HYNeBOH HayalbHOH CKODOCTBIO

NpH HeAepOPMHPOBAHHOH INpYKHHE.

Puc. 1.28 Haiitu  MakcumanbHylo  ckopocrs
GpYCKOB.

1.167. Hactuna Maccel m apmketes co CKOPOCTBIO Uy HOX
YIJIOM @y K HOPMAlH IJIOCKOCTH, Pasiestollell o6nacTd, B
KOTOpHIX TOTCHUHMANbHAA SHEPTUs JAHHOH YacTHLE paBHa

1 B U.,. Ilon kakum yriom o, K HOpMaJi OHa GYJIET JBHraThCH
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nocje nepecevyeHHst 3ToH fockocTH? IIpH Kakom yeJioBmu
9ACTHIIA HE NMPOHHKHET B 00JaCTh C NOTEHLHAIBHOH SHepry-
el Uy?

1.168. Hutb nepeGpolwena 4epes IJIafKue TIOPH3OHTAJb-
HBlE CTEPXKHH [ M 2, Ha €e KOHIAX H B CEpelHHE MOIBelIeHbl
OIHHAKOBOH Macch rpysw A, B, C p 2
(prc. 1.29). Paccrosnme mexnay crep-
X)HAMH paBHo [. B Hekoropmii Mo- M,
MeHT Tpy3 C OCTOPOXKHO OTIYCTHJIH,

H CHCTeMa TpHIIA B JIBIDKEHHE,
Hafitin MaKkcHManbHYI0 CKOPOCTE TpY-
sa C ¥ MakCHMaJbHOE mepeMelle-
HHE ero MNpH JBHKEHHH BHH3. y;

1.169. B K-cucreme orcyera ross
OCH X JBMXKYTCSl IB€ HACTHIUBL OJHA
Macchl #; — €O CKOPOCTBIO Vi, Ipyras MacChl #; — CO CKO-
pocThIO V,. Haiith:

a) ckopocte V K'-cHcTeMEI OTCYeTa, B KOTOPOH CyMMapHast
KHHETHUECKAs] SHEPTHS 3THX YACTHI, MHHHMAJIbHA;

6) CyMMapHyI0 KHHETHYECKYI0 3HEpPTHI0 3THX HYacTHl[ B
K'-cucreme.

1.170. Tlosyauts dopmyny (1.3x).

1171, Ha ryiapkolf ropHsoHTaNbHON MJIOCKOCTH HAXOASTCA
IBe wHeboJspllipe AiGLl C MaccaMu I7; W My, COSHAMHEHHEIE
Mexiy cobofi Hesecomolt mnpyxreHkoii. [aii6am coobummnu
HadanbHBle CKODOCTH U; W U, HAnpaBJeHHs KOTOPHIX B3a-
HMHO HEPMEeHAMKYJSIDHLI M JIeXKaT B FOpH3OHTAJILHOH mjt0-
CKocTH. HafiTn MeXaHHUecKyl0 3HEPIHI0 3TOH CHCTEMbl B
CHCTEME €e LEHTpa MacC.

1.172. Cuctema COCTOMT M3 JByX IUAPHKOB C MacCamu mi;.
H M, COENHHEHHBEIX MeXJIy coboii HeBecOMOH NpPYKHHKOH.

']
Puc. 1.29

{ Py 2

UV

NNANNNNY

Puc. 1.30 Puc. 1.31

B HauasnbHBIH MOMEHT NPYXHHKA He nedopMHpOBaHa, INAPHKK
HaXolisiTcsl HAa OJHOM YpOBHE M MM COOOUIMJIM HayaJsbHBIE
CKOPOCTH vy H vy (prc. 1.30). CucreMa navana ABHratecst B
ORHOPOIHOM nojsie TsprecTH 3eMun. HaliTh:

a) MaKCHMAJIbHOE TMpHPAINEHHE [OTEHIHAJILHON SHEpPTHH
CHCTEMBl BO BHEIUHEM MOJIE;
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6) cOBCTBEHHYI0 MEXaHHUECKYIO SHEPIHiO CHCTeMbl Eo¢ B
MOMEHT, KOTJia €e LEHTP MacC NOJHHMETCS Ha MAKCHMA/bHYIO
BECOTY.

1.173. Ha rnankoii TOpPH3OHTaNbHOH MJOCKOCTH HEXO0-
IATCS JiBa OpycKa C Maccamu #1; W flp, COEJHHEHHbIE Hepe-
comoit mpyxHHKO# kectkoetH ¥ (puc. 1.31). bBpycok 2
TlepeMEeCTHJIH BJEBO Ha HeCOJIbLIOE PAcCTOsSHAE X M OTHYCTHJIH.
HafiTn CKOpOCTb LEHTpa Macc CHCTEMEI foc/ie oTphiBa Gpycka /
OT CTEHKH.

1.174. Ha raanxoil ropH30OHTaNbHOH MJOCKOCTH JIEXKAT JBa
OIMHAKOBBIX OpyCKa, COEJUHEHHblEe HEBECOMOH MNpYXKHHKOMH
JKECTKOCTH % H JJIHHBI [, B HeiehpOPMHPOBAHHOM COCTOSTHHH.
Ha opun #3 GpyckoB Hauanu JeHACTBOBATH NO-

CTOSIHHOM ropH3oHTaNbHO# cuaoit F (puc. 1.32). W
HafiTh MakcHMasibHOe H MHHHMaJbHOE paccTos- ]
BHA Mexay GpyckaMi B npouecce HX IBHXKEHHSA.

.
x F -

-a'nmuu- ”!II' m

/. I ,

Puc. 1.32 Puc. 1.33

L d

1.175. CHcTeMa COCTOMT H3 JABYX ONHHAKOBHIX KyOHKOB,
KaxIplfl Macchi /1, MexAy KOTOphIMH HaXOAUTCH CXKaTas
HeBecoMasi TpyXHHA ecTkocTH x (pHc. 1.33). KyGuku
CBfI3aHbl HHTBHIO, KOTOPYIO B HEKOTOphLIH MOMEHT NepeXHraior.
[Mpy kakux 3naveBUsX Al — HauanbHOM CXKaTHH NPYXKHMHB —
HIKHHET KyOHK MOJICKOYHT TIOC/€ TNEPEXHIaHHsl HHTH?

1.176. JlereBllass IOpPH3OHTaJbHO MYJsl MACCH /1 TONaNa,
3acTpsp, B TeJio Macchl M, KOTopoe NOJBEIIEHO Ha JBYX OfH-
HAKOBHIX HMTAX JuHBHL [ (puc. 1.34). B pesynbrate HutH
OTKJIOHHAMCE Ha yroa ¥. Cuutas m<&M, naiTu:

a) CKOpOCTb MYJIH Nepej] NonajiaHHeM B TeJo;

Puc. 1.35

6) OTHOCHTEJBHYIO JOMO TNEepBOHAYANBHOM KHHETHYECKOR
SHEprHH MyJH, KOTOpas Mepelilia BO BHYTPEHHIO SHEPrHIO.
1.177. Ha rnankoif ropH3oHTanbHOH HJIOCKOCTH Haxo-
nuTcst Teno Maccel M (puc. 1.35) # Ha neMm HeGosbluas 1maiiGa
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maccer /. IlafiGe coobluuny B ropu3oHTaILHOM Hampasie-
HRHE cKopoctb v. Ha kakylo sricory (1o cpasHenuio ¢ nepso-
HauyaqbHBIM _yPOBHEM) OHA IOJNHHUMETCH MOCJe OTPLIBA OT
Tena M? Tpenus Her.

1.178. HeGonbuias maiiGa mMacchl m Ge3 HauambHOH CKO-
pOCTH COCKaNb3bIBAET C IafKOH T'OPKH BLICOTOH A M monajiaer
Ha JOCKY Macchl M, fieXallylo y OCHOBaHUS TOPKH Ha IJIafKoi
ropu3oHTa/MbLHOH TiockocTd (puc. 1.36). Bcesenctswe Tpenus
MeXRy Iuai6oi ¥ HOCKOH Iuai-
6a TopMO3HTCS H, HauuHas c 7
HEKOTOpOrO MOMEHTa, IBHKeT-
csl BMECTe C JOCKOH KakK efu-

Hoe uenoe. Haiitu cymmapnyio |l
paboTy cHa TpPeHHSt B 3TOM M
npouecce.

1.179. Haittu npupauenue Puc. 1.36
KUHETHYECKOH SHEPTHH  CHC- T
TEMbl U3 NBYX WIApHKOB C MacCaMH I, U M, NMpPH UX aBGCOMOTHO
Heynpyrom coynapesud. Ilo coynapeHHst CKOpOCTH ILapHKOB
ObBLTH V, H V,.

1.180. Yacruna A macchl m, nposerass sGausu Apyroi
neppoHayalbHO NMOKOUBLUEHCA wyacTHUB! B, oTknonsiercs Ha
yron o. Mmnynbc wactuubl A 1o BaaumoneiicTsus ObLT p,
nocste B3aumozeficTsusi cran p. Haiitu maccy wactumme B,
£C/IH CHCTeMa 3aMKHYyTasl.

1.181. 3amkHyTas cucrema COCTOMT H3 IBYX OIUHAKOBBIX
B3aNMOZEHCTBYIOWMX YacTull. B HekoTophli MOMeHT #, CKO-
pocTe OfHOH wacTHUB paBHa Hymo, a npyro#i — v. Korza
paccTosinke MeXNy 4YacTHIaMM OKas3asloCh ONTh TaKHM XKe,
KaK M B MOMEHT f,, CKOPOCTb OZHOHM H3 YaCTHIl CTaja PaBHOM
v;. UeMy paBHEH B 3TOT MOMEHT CKOpOCTH ApYroll yYacTHIbl
H Yroj MexJy HanpaBieHUSIMH UX [BIKEHUA?

1.182. 3amkHyTas cHcTeMa COCTOHT H3 IBYX OAWHAKOBHIX
YacTHL, KOTOpble IBHIKYTCH CO CKOPOCTSIMH U; H U, TaK, 4TO
yron MexJy HanpasieHHsMH UX Isuxenusi paseH 0. Ilocse
YUpYyroro CTONKHOBEHHMSI CKOPOCTH YaCTHLl OKa3ajluCh paB-
HEMH U] ¥ v;. Haittu yron 0’ mexnmy nanpaBnenusmu ux
pasnerta.

1.183. Yactuua maccel m, cnblTtana ynpyroe CTOJKHOBe-
HHE C NOKOMBIUEHCS YacTurell mMacchl m,. Kakyio oTHOCHTEN b
HYI0 YacThb KHHETHYECKOH B3Heprud Mmorepssa HaJjeTaiomas
YacTHlla, ecsu:

a) OHa OTCKOYHJIA O NPSIMBIM YTJIOM K CBOEMY nepBoHa-
4aNbHOMY HANPABJCHHIO JIBIDKEHUS;

6) cronkHOBeHHe J10GOBOE?
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1.184. B pesynsrate ynpyroro JoGOBOrO CTOJKHOBEHHS
yacTHub! / Macchl 7, ¢ TIOKouBIlieHcs yacTuueH 2 obe MacTHIb
passieTe/iCch B NPOTHBONOJIOKHBIX Hanpap/ieHuAX ¢ OAuHE-
KOBEIMH cKopocTsiMu. Hafitu Maccy uactuimr 2.

1.185. [ocne ympyroro CTOJKHOBEHHS yacTulpl / € mo-
KouBiliefica yactuiell 2 obe YacTHLIb pasJieTeuch CHMMETPHIHO
OTHOCHTEJIbHO TIEPBOHAUANbLHOIO HANpAaBJeHusl JBHXEHHS ua-
cTvupl 1, ¥ YTOI MeXJy WX HanpaBnieHusMu pasnera 6=60°.
HaiiTi OTHolleHue Macc 3THX YAaCTHIL.

1.186. Kakoit MUHMMAJbHOH CKOPOCTBIO JOMKEH 00/afiaTh
HEHTPOH, uTOOHl NPH CTOJKHOBEHHM C TIOKOMBLIHMCH SIIPOM
Macchl M YBEMUWTb €ro BHYTPEHHIOW 3Hepruto Ha AE?

1.187. Ilap, peurapluuiica NOCTYNAaTeJbHO, HCOBITAN Y-
Pyroe coyjiapeHue ¢ JpPYTHM, TOKOMBILKMCS, LIApOM TOH e
Maccul. [IpH coypapeHuH yrosm Mexny NpfIMOH, NpOXOAsiled
yepe3 UEHTPHl 1IApOB, M HANpPABJEHHEM MEPBOHAYANBHOIO
IBIKEHMA HalNeTAIOUIero Iiapa okasajics paBHbM a=45".
Cyuras 1aphl [NIaJKHMH, HalfTH JOJI0 1) KHHETHYECKOH 3Hep-
THH HAJETAKLIEro 1iapa, KoTtopas mnepeiijla B NOTeHIHANbHYIO
SHEPTHI0 B MOMeHT Hauboubiued aeQopManuu.

1.188. Cuapsz, Jersumil co ckopocThlo v=500 M/c, pas-
phiBaeTCsl Ha TPH OJMHAKOBHIX OCKOJIKA TakK, YTO KHHETHYE-
CKas SHepPrusi CHCTeMHl yBenuuubaercs B 1=1,5 pasa. Kakywo
MAKCHMAJIbHYI) CKOPOCTb MOXKET HMeTb OfMH H3 OCKOJ-
KOB?

1.189. Yacrtuua I, umesmiasi ckopocts v=10 M/c, HcnH-
Taja J060BOE CTOJNKHOBEHHWE C TIOKouBliekicA yactuuei 2
Toli Ke Macchl. B pesysbrare CTO/IKHOBEHHSI KHHETHYecKas
5Heprusl CHCTEMbl yMeHbiuunach Ha 1=1,0 %. Haiitu monynp
W HampabjleHHe CKOpOCTH WYacTuub! [ TIOCJie CTOJIKHOBE-
HHA. _

1.190. YacTtuna Maccel # HCOHITana CTOJKHOBEHHE C MO-
KOMBIllelicd yacTunel Macckl M, B pesysbTare KOTOPOro
qacTHLA M OTKJOHWJach Ha yroa 7/2, a uactuna M OTCKo-
yuna nop yriaoM 9=30° K nepBoHaYaNbLHOMY HanpaBJeHHIO
IBIKeHus gactuibl m. Ha ckosbko NpOLEHTOB U Kak H3Me-
HHUJIACh KHHETHYeCcKas SHEpTus 5Tofl CHUCTEMH [OCJi€ CTOJIKHO-
Beuus, ecau M/m=>5,0?

1.191. 3amMkHyTas cHcTeMa COCTOHT H3 JIBYX YacCTHI{ C Mac-
CaMu My U N, KOTOpHE JBIXKYTCH TIOA NPAMBIM YIJIOM JpYT
K JPYTY CO CKOPOCTSIMHM ¥; U v,. HaliTh B cucteme uX neHtpa
Macc:

a) UMIYJbC KaXKIOH YacTHIIH;

6) CyMMapHYI KHHETHUYECKYl0 SHEpruio ofenx uacTH.

1.192, Yactuna Macce M; MCOHITAaNa YOPYroe coyhapeHue
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¢ NOKOHBIIeHcs YaCTHIEH MacCHl /My, TpuHueM mi=>my. Haiitn
MaKCHMAJIbHBIL yroj, Ha KOTOPH MOXET OTKJIOHHTHCA Haje-
Talolias YacTHUA B pesyabTare cOyHapeHus.

1.193. Ha riankoit TrOpPM3OHTAJbHOH TWIOCKOCTH JieXkKar
TPH OMHAKOBble 1UAHObI A, B u C (puc. 1.37). 1laii6e A co-
ofWMAH CKOPOCTH V, TOC/Ie 4Yero OHa HchblTana yrnpyroe
coyjiapeHre OIHOBPEMEHHO C LuaiiGaMH
B u C. PaccrosiHvie Mexpay LeHTpamH ;4
NOCJIENHHX 1O coyhapenus Gblto B 1 A -
pas Gonblle IMavMeTpa Kaknoi I ai- @L’ o )
6L, HaiiTi ckopocth waii6er A mocne N
coynapenusi. Ilpn kKakoM 3HaYeHHH 1] PN
matiba A mnocae coylapeHHsl OTCKOYHT
Hasan; ocTaHOBHTCA; OYHET JBHraThCs Puc. 1.37
Briepen?

1.194. MoseKysia WCTBITada CTOJNKHOBEHHE C JIPYTOH,
[OKOMBIIeficA, MOJEKYJ0H TOH XKe MacChl. [Tokasarb, 4TO
yros MexJly HalpaBJeHHsIMH pasjieTa MOJEKyJL:

a) paseH 90°, eciu cOyHapeHHe YIpPYroe;

6) ornmued or 90°, ecnu coylapeHne HEympyroe.

1.195. K Touxe, painyc-BeKTOP KOTOpOil OTHOCHTE/IbHO
Hayaja KoopnuHar O paseH r=ai-+bj, NpHJOXeHa CHa F=
=Ai-}-Bj, rze a, b, A, B — NOCTOAHHbIE, i H j.— OPTHL oceit
x ® y. Haittu Mmoment N u niewo [ cwml F OTHOCHTEBHO
Touryu 0.

1.196., MOMEHT WMIyJibca YaCTHIIHl OTHOCHTE&ILHO HEKOTO-
poii Toukn O MeHfeTCs CO BpeMeHeM MO0 3aKOHy M=a-|-b#?,
rze a u b — nocTOAHHBIE BEKTOPLI, MPHUYEM alb. Haiitu
OTHOCHTEILHO TOUKH O moMenT N cuiabl, nedcTByloLledl Ha
yacTHLly, Korna yron Mexny Bekropamd N # M okaxercs
paBHEM 45°.

1.197. Wlapux Maccel m GpOCHIM HOX YTJIOM @& K TOpH-
30HTY C HauyaJbHOH CKOPOCTBIO ve. HaliTH MOIyJb MOMEHTa
HMITyJIbCa IApUKa OTHOCHTEJIBHO
TOYKH OpocaHu B 3aBHCHMOCTH
OT BpeMeHH ABHKeHus. Bhunc/IHTs
b M B peplIHHe TPaeKTOPHH, ECNTH

m=130 r, a=45" u y,;=25 m/c.
CornpoTuBieHHeM BO3NyXa npeHes-
0 Nt pedb.
p 1.198. HeGosbluas 1iatiba Mac-
dc. 1.38
cil m=50 T HayuHaeT CKOJIb-
3HTh C BEPUIMHBI TJIAAKOH HAKJOHHOH IVIOCKOCTH, BbICOTA
koropoit h=100 cM u yroj Hak/iOHa K TOPH3OHTY a=15"
(puc. 1.38). Haiith mopysis MOMeHTa HMIynbca LiaiObi OT-
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HOCHTENIbHO ocH O, NepNeHMKYNAPHON K IJIOCKOCTH PHCYHKA,
uepes !=1,3 ¢ nocjie Hayana JBIKEHHS.

1.199. Ilaii6a A Maccel m, CKONB3Sl MO TJIAAKOH COPH3OH-
TaJbHOH IIOBEPXHOCTH CO CKOPOCTEIO v, HCIBITasa B Toure O
(puc. 1.39) ynpyroe CTOJKHOBEHHE € IJIaAKOH HENOABHXXHOI
CTEHKOH. ¥YTOJ MeXJYy HanpapjieHHeM JBIKEHHs IHali6h H
HOpMaJbIO K cTe€HKe paBeH . Hafitu:

a) TOYKM, OTHOCHTEJbHO KOTODEIX MOMEHT HMmysnca M
mwaiObl OCTaeTCs! NOCTOSTHHBIM B 3TOM IPOLIECCE;

6) MOAyJb NpHpAllleHHs] MOMEHTA HMMIyJbca WaiGH OT-
HocuTenbHO TOYKH O, KoTopasi HaXOAMTCS B IJIOCKOCTH
JBIKeHHs 1aiOp Ha paccTossHuH [ or
Touku O.

1.200. BeprHkanbHEIH LUMJIHHAD VK-
peIvieH Ha rJyajfikoii ropH3oHTa bHON Ho-
BepxHoctd. Ha nwnmupp naotHo namo-

A

-~
<

S

Puc. 1.39 Puc. 1.40

TaHA HHUTh, CBOOOJHBIH KOHEl KOTOPOH COe/IMHEH ¢ HeGosbIION
maiiboli A mMaccer m=3980 r (puc. 1.40, Bux ceepxy). IlaiiGe
COOCIIHIH TOPH3OHTAJNBHYIO CKOpocTh v=5,0 M/c, Kak mno-
Ka3aHO Ha pHcyHKe. liMes B BHIy, 9TO CHJIa HaTSKEHHUSA
HHTH, TNpPH KOTOpOH HacTynaer ee paspmiB, F,=26 H, uafitu
MOMEHT HMINyJbca HafGH OTHOCHTEIbHO BePTHKANLHOH ocH
C nocne paspeiBa HHTH.

1.201. HeGosplol IIapMK Macckl #1, TpPHUBSI3aHHBIN Ha
HHTH JIIMHOH [ K noTtosky B TouKe O, NBHKETCS N0 TOpPH3OH-
TaJbHOR OKPYXHOCTH TaK, YTO HHTb BpaIlaeTcsi BOKPYT
BEPTHKAJIbHOH OCH ¢ NOCTOSIHHOH YIJIOBOH CKOPOCTHIO .
OrnocHTeNnbHO KaKHX TOYEK MOMEHT MMnysibca M 1apuka
OCTaeTCs1 NOCTOSTHHHIM? HafiTh MozyJsib MpHpalleHHst MOMeHTa
HMIyJIbCA HIapHKa OTHOCHTEJIBHO TOYKHM O 33  NOJOBHHY
obopora. )

1.202. [Mlapuk macchl m najaer Ge3 HauanbHOH CKOPOCTH
€ BBICOTH! h Hax nosepxHocTblo 3eMsH. HaiiTh Monyas npu-
palleHHs] MOMeHTa MMOyJbca IHApHKa 3a BpeMs najeHus
OTHOCHMTENBbHO ToYKH O CHCTEMB! OTCYeTa, JBHXKYIIEHCA Io-
CTYNaTeJbHO CO CKOPOCTBIO V B TOPH3OHTaNBbHOM HAampasJjie-
HuH. B moment Havana nanenns Touka O coBnazana c LIapuKOM.
ConporusJieHe BO3AyXa He YYHMTHIBATD.
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1.208. T'opusoHTaJbHBIH I'afKull JAHCK BpallaloT ¢ Mo-
CTOSIHHOH YIJIOBOH CKOPOCTLIO @ BOKPYI' HENOZBIKHOH Bep-
THKaJIbHOH OCH, NPOXOfsllell yepe3 ero LeHTp — Touky O.
N3 s10i TOYKH B MOMeHT f==0 nycTwiu a6y Maccel m co
CKOpOCTHIO Up. HaliTn MoMmeHT mMnyJibca waiibet M (f) otHo-
cutesibHO TodkH O B cucTeMe OTcyeTa, CBS3aHHOH C JHCKOM.
Y6eauTbcs, YTO 3TOT MOMEHT MMIyJbca 00ycJOBJEH JeiicT-
pueM cuibl Kopuosuca.

1.204. YacTuua nBHKeTCH M0 3aMKHYTOH TPaeKTODHH B
LIEHTPaJIbHOM CHJIOBOM IIOJle, IJie €e NOTeHIHasbHAsl SHeprus
U=kr?, k — nonoxuresbuass nocTOsiHHAS, ! — PaccTOSHHE
yacTHipl 0 LeHTpa noasa O. Hafitu maccy wactunml, ecau
Ha¥MeHblllee paccTosiHue ee 20 Todyku O paBHO ry, a CKOpOCTb
Ha HanboJiblleM pacCTOAHHH OT 5TOH TOUKH — Us.

1.205. HeGosbiofi mapuk noxsecuu K Touke O Ha JIerkoi
HUTH JJIMHBL [ 3aTeM 1IapHK OTBEJM B CTOPOHY TaK, YTO HHTb
OTKJIOHWJIaCcb Ha yroa {4 OT BepTHKaNH, H COOOUIHIH €My
CKOpPOCTb B T'OPH3OHTAJILHOM HAalpaBJIEHHH NEPNEeHAHKYJAPHO
K BEPTHKAJbHOH MJIOCKOCTH, B KOTOPOH paclofioXeHa HUTb.
Kakylo HayanbHYI0 CKOpPOCTH HAlO COOOWIMTL INAPHKY, YTOGHI
B Ipouecce [BIXKEHHS MAaKCHMaJILHLIA YroJ OTKJIOHEHMS
HHMTH OT BEpTHKa/M OKasascs paBHBIM It/2?

1.206. HeGonbiyro maii6y noMecTun¥ Ha BHYTPEHHIOIO
TJ2JIKYI0O TIOBEPXHOCTb  HEMOABIKHOrO KPYIJVIOLO KOHyca
(puc. 1.41) Ha BhicoTe h;, OT €ro BepUIMHEI B COOGILMJH €fi B
POpPHU3OHTAJIbHOM HamnpapJieHHH 110 KacaTesbHON K NMOBEPXHOCTH

- KOHyca ckopocTh v,. Ha Kakylo Beicory
h, (or BepHIMHBEI KOHycCa) MOAHHMETCH

miaii6a?
/’—-~_<-“\
” -~
’ - )
U (Osmy S &
N \~llf—-/ s m
*__{___
F
Puc. 1.41 Puc. 1.42

1.207. Ha rnankoifi ropH3OHTANBHOH MJOCKOCTH JBHIKETCS
HeGOJIBIIOE TeNO Macchl 11, IpPHBSI3aHHOE K HEPACTSXKHMOI
HUTH, JIDYroii KOHEIl KOTOpOH BTArHBalOT B OTBepcTHe O
(puc. 1.42) ¢ nocrostHHON cKopocThio. HailTi cHiy HaTsKEHHs
HATH B 3aBHCHMOCTH OT pPAacCTOSIHUAl ! TeJa JI0 OTBEPCTHS,
€C/IM TNIpH r=r; YIJIOBas CKOPOCTb HHTH GbUIA paBHA .

1.208. Ha wmaccuBHEIi HenojBHXKHB 6JOK pajuyca R
HaMOTaHa JITKas HepacTsKHMas HHTb, K CBOGOJHOMY KOHILY
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KOTOpOfi MOBeLieHo HEGOJBIIoE Teno MacChi m. B MOMEHT
{=0 cHCTeMy TPEIOCTABHIH CaMOit ce6e, M OHa npuulia B
ABWKeHVe. HafiTw ee MOMEHT HMIOYJbCA OTHOCHTE/ILHO OCH
6noka B 3aBucuMocté OT L.

1.209. Cucrema (puc. 1.43) COCTOMT M3 OHOPOLHOTO Mmac-
cupHOro 6n0Ka paamycom R=150 mM, Ha KOTOPHIFl HaMOTaHa
HuTH C rpysoM Ha komnue. Hurb neperuHyTa
yepe3 IJIaJKHi FOPH3OHTA/bHBIA CTEPXKEHD C,
VKpENJEHHbIH B CTEHE. B wmoment (=0 rpys
OTNYCTHJM, M CHCTeMa MNpHULIA B JBHIKEHHE.
HaiiTe MOMEHT MMMNYJHCA CHCTEMBI OTHOCHTEJIb-
Ho ocu O 6noka uepes t=4,0 ¢ nocie Hayana
JBYDKEHMS, €CiH B Mpouecce JBHXEHHUf HHUTDH
naputr Ha crepxenb C ¢ NOCTOSIHHOH CHJOH
F=50 H. Yron $=60°.

1.210. OpuoponHblil Wap Maccy 7 @ pajH-
yca R HauwHaeT CKarThlBATBCA 6e3 CKOJIbKEHHS

Puc. 1.43 1O HAKJOHHOH  IJIOCKOCTH,  COCTaBJSIOLIEH

yron o C TOPH3OHTOM. HaitTu  3aBHCHMOCTH

OT BpeMeHM MOMEHTA HMIYJbca lapa OTHOCHTENLHO TOUKH

KacaHus B HauanbHbN MoMeHT. Kak H3MEHHTCH pe3ynAbTaT
B Ciyua€ aGCOMOTHO TankKoi HAKJIOHHO# [MJIOCKOCTH?

1.211. Hekoropas cucreMa 4YaCTHIL MMEET CyMMapHBIH
HMOYJIEC P W MOMEHT MMIysbca M OTHOCHTENBHO TOUKH 0.
Haiitd ee MmomeHT uMnysabca M’ OTHOCHTENBHO TOUYKH o,
[IOJIO?KEHHe KOTOPOH 1O OTHOILEHHMIO K TOUKE O onpegesnsiercs
PAJIMyC-BEKTOPOM To. DBISICHHTH, B KaKOM CJiyHae MOMEHT
HMNYJbCA CHCTEMBI YacTHIl He Gyner saBHCeTb OT BbIGOpa
touku O.

1.212. [Tonyunts dopmyny (1.3H).

1.213. Wapux Maccw m, JIBUTABILIHACA CO CKOPOCTBIO Uy,
HCIBITA YIpyroe JioBopoe COyAapeHHe C ONHUM H3 LIAPHKOB
TOKOMBIIEHCSl KECTKOR TaHTeNH, KaK ., g, .
nokasaHo Ha puc. 1.44. Macca Kano- O=—  0;i/2
ro IiapuKa TaHTeq¥ paBHa m/2, pac-
cTosinme Mexay Humu — [. [TpeneGpe- l
rasi pasmepam WIapUKOB, HaHTH coB- /2
cTBeHHbl MOMEHT uMnyaibca M ranrenu 7,
fiocsie COyHapeHus, T. €. MOMEHT HM- Prc. 1.44
nyaAbca B DOCTYNATENBHO JBHXKYIIEH-
cfl CHCTEM@ OTcUeTa, CBA3aHHOH C LEHTPOM MAacc TraHTeH.

1.214. Ha raagkofi ropH3OHTanbHOM TJIOCKOCTH JieXar
JiBe HEGOUBIINE OIHHAKOBbIE IAKCH, KaX(Ias MacCel 1. REE): ()5
COe/MHEHb JIETKOH HejeopMHPOBAHHOM NpYKUHKOH, ATHHA
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KOTOpOH I, M XKecTKOCTb %. B HeKoTOpHI MOMEHT OfHOH W3
maiG coolIUIH CKOPOCTh Uy B TODH3OHTAJIbHOM Hampas-
JeHHH NEPreHIUKYIApHO K npyxubke. Haiitu MakcumanpHOe
OTHOCHTEJIbHOE VIJIMHEHHE NPYXKHHKH B IIpolecce IBIXKEHHS,
eC/IM U3BECTHO, YTO OHO 3HAYHTEJbHO MEHbILE EIUHHIIBL

1.4. BcemMupHoe TAroteHue

@ 3aKoH BCEMHPHOrO THTOTEHHS:

myMeg
72

F=vy . (1.42)

® Ksanpatu nepuoxos oGpawenusi Iulaer Bokpyr Coanuna OTHO-
CATCH Kak KyOH Gonbumx modyocell HX opGut (Kemaep):

T2 ¢ ad. (1.46)
@ ToTeHiyan rpaBHTALHONHOIO TOAR TOYEYHOH MaCCHL:
@ =—ym/r. (1.45)
® IlepeBast H BTopag KOCMHYECKHE CKOPOCTH:
01=VE_R5, U=t V_2- (1.4r)

1.215. Hekoropas nnanera Macckl M JBHXKETCSl 0O OK-
pyxHOcTH BOKpyr ComHua €0 cropoctbio v=34,9 km/c (ot-
HOCHTEJIbHO TeJHOLEHTPHYECKOH cucTeMbl orcuera). Haittu
nepuoj ofpaluenus 5Toll niasers BOKpyr Contua.

1.216. Tlepuon obpamenns lOnurepa Boxpyr CosHna B
12 pas Gomblue cooTBeTCTBYIOMEro nepona aasi 3emin. Can-
Tasi OPOGMTH NJAHET KPYrOBbIMHM; HAHTH:

a) BO CKoibKO pa3 paccrosinue of lOmmrepa no Cosmua
npeBHILIaeT PacCTOSHHE OT 3eMIH JIO Cosana;

6) ckopocTb u yckopenne lOnuTepa B reIMOUEHTPUYECKOR
CHCTEME OTCHETa.

1.217. Hekotopas niaHera Macchl M JBIDKETCS BOKPYT
CoiHua 0O 3JJMICY TaK, YTO MHHMMAJTBHOE paccTosiHue
mexay Heii u CoJsHlUeM paBHO r;, @ MaKCHMAaNbHOE — rj.
Hafitu ¢ nomompio (1.46) nepHon ofpalleHusi ee BOKPYr
Connua.

1.218. JIBa crnyTHHKA IBHIKYTCS BOKPYT 3€MJH @O Kaca-
romumest TpaektopusiM. OIHMH COYTHHK JIBUIKETCH MO OKPYXK-
HOCTH pajuyca r, APYTofi -— MO SJJMICY, € NepHonoM obpa-
WeRus B 1) pa3 GonblunM, ueM y nepeoro cnyTHuka. Halitu
¢ nomombio (1.46) MakcHMaJbHOE PACCTOfHNHE MEXIY BTOPHIM
CHYTHUKOM H LIEHTPOM 3€MJIH.

1.219. HeGonbinoe Teno naunnaer najgatb Ha Connue ¢
paccTosiHusl, paBHOTO paauycy 3emHolt opOuthl. HauanbHas
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CKOpOCTh TeJia B TeHOLEHTPHYECKOH CHCTeMe OTCYeTa paBHa
uymo. Haiitu ¢ nomowpio (1.46), ckosbKo BpeMmeHH Oyner
NPOJONKATLCA TaJIeHHE.

1.220. Cnytnuk JIyHBl, IBHraBlIHiicA NO KPYroBO# Op-
6uTe pamuyca r, Tocjie KPATKOBPEMEHHOIO TOPMOXEHHs CTan
JBUraThCsl 110 SJJHMNTHUECKOH opOnTe, KacarolleHcsi MoBepx-
Hoctu Jlynel. Haiiti ¢ nomombto (1.46) BpeMsi najeHus cryT-
HHMKa Ha Jlyny.

1.221. Tlpencrasum ceGe, uTo MBI cosnanu Mojenn Conxeu-
HOIl CHCTEMBI, B 1] Pa3 MeHBLIYIO HaTypalbHOH BEJIHUAHBI, HO
U3 MaTepuasioB TOH »Ke CaMOH CpeiHed MJIOTHOCTH, 4TO y
ConHua ¥ nnader. Kak M3MeHSITC npH STOM MepHOAb 06-
palleHHsT Mojenell IJaHeT MO CBouM OpGHTaM?

1.222, Boiinasi 3Be3jia — 370 CUCTeMa U3 JBYX 3Be3j,
NBHXKYILMXCS BOKPYT ee LeHTpa Macc. MsecTHe! paccronnue [
MeXXIy KOMIOHEHTaMH [BOMHOH 3Beslibl W mepuon 7 ee Bpa-
menns. Cyutas, yto | He MeHsieTcsl, HalTH CYMMapHYIO Maccy
CHCTEMHI.

1.223. Tlnanera maccel /1 ABHXKETCS MO 3JUMICY BOKpYT
CosHia Tak, YTO HauMeHblllee H Haubosblliee PACCTOAHHSA
ee or CosHIla paBHEl COOTBEICTBEHHO ry W rp. Hailitn mMoment
uMnyaeca M 3TOH mnuaneTsl oTHocuTenbHo uentpa Connua.

1.224. Jokaszath C NOMOIIbI0 3aKOHOB COXpaHEHHs, YTo
NoJIHAS MEXaHHYecKasl SHEPTHs IaHeThl MacChl M1, JBHXKY-
ueficst Bokpyr ConHii@a NO SIJHICY, 3ABHCHT TOJBKO OT €ro
Gonplol Tnonyock . Habtu QopMmyny 3aBHCHMOCTH 3TOH
SHEpPIMH OT a.

1.225. Tlnaneta A ABWKETCH MO SJJIMNTHYECKOH opGuTe
sokpyr ConHua. B momeHT, KOorza OHa Haxopunachb Ha pac-
crosigud 1, orf CojHuLa, ee CKOpOCTb paBHAJNACh Uy H Yros
MeXZIy Ppaauyc-BEKTOpOM I, H
BEKTOPOM CKOPOCTH V, COCTaB-
asn a. Haiitu nauGosbinee u
HauMeHblllee PaccTOHHA, Ha
roropele yaanfiercs ot Conn-
Ia 3Ta IJaHeTa MNpH CBOEM

U, IBHXEHHH.
Puc. 1.45 1.226. Kocmuyeckoe Te-
a0 A meuxkercs K Connuy C,
UMes BJland OT HEro CKOpocTb ¥, W NpHUENbHBIH napaMerp
[—nnedo BekTOpa v, OTHOCHTE/bHO enTpa Contua (puc. 1.45).
HaiiTv HavMeHblliee paccTosiHMe, Ha KOTOPOE 3TO TeJo NpH-
6ausutcst K Commny.

1.227. YacTuna MacChl M HaXOIMTCH BHE OJHOPOAHOTO

miapa Macchl M Ha paccTosiHuM r OT ero uewrpa. Haiiu:
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a) MOTEHLHAJbHYIO SHEPTHIO TPaBUTAllHOHHOrO B3auMOJeH-
CTBHS YacTHIELl H 11apa;

6) cuiy, ¢ KOTOpO#l Iuap JAeACTBYeT Ha YacTuLy.

1.228. Jokasarb, uTO cuJja TAroTeHus, IeHCTBYOLlasd Ha
yacTuy A BHYTPH OJHOPOAHOrO C(epHyYecKoro cJiosi Belle-
CTBa, paBHa HyJIO.

1.229. Yactuily Maccel /m NepeMecTHJId U3 LIEHTpa OCHOBa-
HUA OJHOPOJHOrO mosymlapa Macchl M u paauyca R Ha Oec-
koHeyHocTh. Kakyio paGory coBepliiMja NpH 3TOM TI'paBHTa-
[MOHHASA cuna, IeHCTBYIOIIasd Ha YacTULy €O CTOPOHBI TOJY-
mapa?

1.230. Hmeercs onHopoaubii map Maccel M u papuyca R.
Haiitn HanpsxeHHocTe G u moTeHOMan ¢ I'paBHTAalHOHHOIO
nons 3TOro mapa Kak (YHKUMHM pacCTOSIHUSL r OT €ero LeHTpa
(npu r<<R u r>R). H3o6pas3utb npumepHbie rpapuku 3a-
Bucumocteit G(r) u @(r).

1.231. BHyTpH OIHOPOIHOrO Illapa ¢ IIOTHOCTBIO P HMe-
ercsi cdepudeckas MOJNOCTb, LIEHTP KOTOPOM HaxOAMTCS Ha
paccrosuuu 1 or uedrpa mapa. Haittu nanpsukennocre G
nons TAroTeHusi BHYTPH MOJOCTH.

1.232. Opmsoponuwii map umeer maccy M u pammyc R.
Haiitu mapjienue p BHyTpH L1apa, oOyCNOBJIEHHOE IpaBHTalH-
OHHBIM CXKaTHEM, KakK (YHKLUMIO PacCTOsIHMA r OT €ro leHTpa.
Ouenutb p B LeHTpe 3emiM, CYMTasi, 4TO 3eMisl SIBJSIETCS
ONHOPOIHEIM IIAPOM.

1.233. Hailitu cOGCTBEHHYIO TOTEHLUHAJIbHYI0 3HEPIUIo
rPaBMTALMOHHOTO B3aUMOJIEHCTBUA BellecTBa, OOpasyHoLLero:

a) TOHKMil ONHOpONHBbIi chepuyecKHH CJIOH MacChl m u
pauyca R;

6) OmHOpONHEIH IIap Macchl m W pamuyca R (Bocnombso-
BaTbCsl OTBETOM K 3anaue 1.230).

1.234. BrmuucauThb OTHOLICHWE CJeAYIOUMX YCKOpEHHi:
YCKOpEHUS @, BBHI3BIBAEMOTrO CHJIOH TArOTEHWsI Ha MNOBEpPX-
HOCTH 3em/iM, YCKOpPEHHS @3, OGYCJIOBJIEHHOIO LEHTpOGeXHON
CUJION MHepLWH Ha 5KBarope 3eMJH, H YCKOpEHHS a;, COO0-
maemoro TejiaM Ha 3emne ConHieM.

1.235. Ha kakoii BbicoTe Haj TNOMOCOM 3€MJIH YCKOpEHHe
cBOGOIHOrO mnajieHust yObBa€T Ha OIWH INpOLEHT? B JBa
pasar

1.236. Teny coofmiu Ha nosoce 3emiM CKOPOCTb Uy,
HanpapJeHHYI0 BepTHKaJbHO BBepX. 3Has pamuyc 3eMin M
ycKopeHnue CBOGOIHOrO najeHusi Ha ee TNOBEPXHOCTH, HauTH
BLICOTY, Ha Koropyio nonHumercsi Teno. ConpoTHBIEHYEM
BO3JlyXa npeHeOpeub.

1.237. Hafitu nepuon ofpaieHusi CnyTHHKA, ABHKYLIE-
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TOCH BOKPYT BEKOTOPOR [uiaHeTH BOJH3U €€ MOBepXHOCTH,
€CJIH CPEJHSAsSl TUIOTHOCTh MyaHeThl p=3,3 T/cM®,

1.238. CnyTHHK BHIBEJIH Ha KPYroBylo OPOMTY €O CKOpO-
CTBIO ¥ Haj nosrocoM 3emaH. Haitti paccrosnne OT cliyTHHKA
JIO TOBEPXHOCTH 3eMJn.

1.239. CoyTHHK 3eMJIH MacChl /11 JIBHXKETCH IO KPYroBOH
opbure, paaHyc KoTopoil BiBoe OoJibille paguyca 3eMJIH.
Kako#t HONMONHUTENHLHEIT HMIYJILC M B KaKOM HalpaBjeHHH
caelyeT KpaTKOBpeMeHHO cOOOIIUTb CNyTHHKY, 4ToObl mno-
CROCTb €r0 OpOHTHI NOBepHysach Ha yroa o 6e3 H3MeHeHHs
paznyca OpOMTHI?

1.240. BriyucqnTs pajuyc KPYyToBoH OpGHTHI cTAalMOHap-
HOTO CHOYTHHKA 3eMJH, KOTOpDbLIEi OCTaeTCi HENOJBHKHBIM
OTHOCHTEJIbHO ee rnoBepxHocTd. KakoBa ero ckopoctb B HHEp-
IHaJBLHOH CHCTEME OTCYeTa, CBA3AHHOH B JAAaHHBIH MOMEHT €
LHEHTPOM 3eMJu?

1.241, Cucrema, KOTOpas COCTOHT H3 HBYX ORHHAKOBBIX
CIYTHUKOB, COEJMHEHHEBIX TOHKHM TpocoM Anuubel =150 M,
IBRKETCH TIO Kpyrosofi op6urTe BOKpyr 3emyin. Macca Kax-
jporo cnyTHuka m=1000 Kr, Macca Tpoca mNpeHeGPEeXHUMO
MaJia, pacCTORHHE OT LEHTpa 3eMJH [0 3TOH CHCTEMBI COCTAaB-
aser N==1,2 pamuyca 3emyn. Haifitu cuny warsamenust tpoca
B MOMEHT, KOTJa TpoC HalpaBjleH MO pajuycy 3eMJH.

1.242. Habtn Maccy 3eMiH, eCaH CIYTHHK, JBMXYIIHHCS
B €€ 3KBaTOPHAJIbHOIl IJIOCKOCTH € 3allajia Ha BOCTOK IO Kpy-
TOBOIl opbure pammyca R=2,00-10* kM, nosBJsIeTCH HAj
HEKOTOPHIM HYHKTOM Ha 3KBaTope depe3 Kaxuaee t=11,6 u.

1.243. CrnyTHHK JIBHXRETCH B 3KBATOPHAJIbHOH IMJIOCKOCTH
3emsiH ¢ BOCTOKAa Ha 3amaj [o Kpyrosod opOuTe pajmyca
R=1,00-10* kM. HaiiTH OTHOCHTENbHO NOBEPXHOCTH 3eMJIH:

a) CKOpPOCTb CNYTHHKa; ) €r0 YCKOpEHHE.

1.244. Kakyio ckopocTb HeoGXomuMmo coo0muTL TENy B
TOPH3OHTAJbHOM HalpaBieHHH BOJH3H NOBEPXHOCTH 3eMJIH
y €e nojoca, 9ToCbl BHIBECTH €0 Ha IJUTHNTHYECKYIO OpOHTY
¢ OGosplolt moayock a?

1.245. VckyccTBeHHbIH CIYTHHKR JIYHEI JBHMKETCH 1O KpY-
roBofi opbure, panuyc KOTOpOH B | pa3 Gosbllie pajuyca
Jlynbl. Cuutas, yto HeGombHIas CHJA COMPOTHBJIEHHS, HCIbI-
ThIBAEMas CINYTHHKOM €O CTOPOHBI KOCMHYECKOH mBLTH, 3a-
BHCHT OT €ro CROpOCTH KaKk F=av®, rae G ~— MOCTOSiHHAS,
HaiiTH BpeMsA [BIREHHS CIyTHHKA A0 NA&JEHHS HA [OBEpX-
HOCTL JlyHbL

1.246. BbuHCJHTH NEPBYI0O H BTOPYIO KOCMHYECKHE CKO-
pocTd JuA 3anyckoB ¢ Jlyubl. CpaBHHTb G COOTBETCTBYIOAMH
CKOPOCTSIMH J1s1 3eMJIH,



1.247. KocmuueckMi Kopabsb nozsneraer K JIyHe no ma-
paboJMuecKOil TPAECKTOPHM, NONTH Kacalolleficss ee noBepX-
HocTH. B MomeHT Makcumanbhoro cOnmxkenusi ¢ JlyHoi na
KOpPOTKOe Bpemsi Obljl BKJIOYEH TOPDMO3HOH IBHratesib, M KO-
pabsb nepeliles1 Ha Kpyroeyio opOury. Halitu npupamenue
MOZYJISl CKOPOCTH KOpabJisi NpH TOPMOXKEHHH.

1.248. Kocmuueckuit kopabsib BHIBeJM Ha KPYrOBYIO Op-
6uty BOMH3H neBepXHOCTH 3emnn. Kakyio NONOAHMTENbEYIO
CKOPOCTh B HAIpPaBJCHHH €ro IBHXEHHS HeoOXORHMO KparKo-
BPEMEHHO COOOIHTL Kopab/o, YTo6bl OH CMOT HPeoloJieTh
3eMHOe TATOTeHHEe?

1.249. KocmuueckHii kKopabsb JBIDKETCH BOKPYr 3emik
no Kpyrosodl opbure, paauyc koropoii B 1=2,5 pasa GoJblue
pamyca 3emad. Kakyio JONOJHHTENBHYIO CKOPOCTb Haj0
KPaTKOBPEMEHHO COOOMTE Kopabyio B HalpaBfeHHM OT
LeHTpa 3eMJH 10 ee paauycy, YToObl OH CMOT MOKMHYTb IoJje
TATOTEHHs 3eMJin?

1.250. Kakyio HaumeHbllyl0 paGoTy Ha@O COBEpILMTH,
4T00bl IOCTAaBHTh KocMHuecKul Kopabib Maccel m=2,0- 108 kr
¢ nosepxHocTH 3emsd Ha JIyHy? ConpoTupJeHHe BO3iyxa He
VUHTHIBATD.

1.251. HafiTh DpHOMHMKEHHO TPETHIO KOCMHUECKYIO CKO-
POCTb U3 — HaHMEHBLIIYIO CKOpPOCTh, KOTOPYIO HeOOXOIHMMO
COOOIMUTL Tesly OTHOCHTEJIbHO TNOBEPXHOCTH 3eMyM, YTOOHI
oHo cmorno nokMHyTs CosHeuHylo cHcTemy. Bpauwenuem
3emsi BOKpYr ee OcH npeHeGpeub.

1.5. JluHamuka TBEpHOro Tena

© VYpaBHenue IuHaMHKH TBepJOTO TeMla, BpAIIAIOLIETOCS BOKPYI' He-
MOJABHXXKHON OCR Z:

B,=N,, (1.52)

rae N;—anre6panueckas cyMMa MOMEHTOB BHEUIHHX CHJ OTHOCHTEIBHQ
ocH 2.

© Teopema Ulreiinepa:
I=1Ic+mad. (1.56)

© KuneTuyeckas sHeprusi TBepJOr0 Te€Na, BPAMIAIOLIErOCS BOKpYI
HEMOABHIXKHOA OCH:

T =I0?%/2. (1.58)

@ Palora BuemHHX CHJ TIPH NOBOPOTE TBEPAGTQ Te2 BOKPYF Ie-
NOBHIKHOIA ocH:

A= S N, dep. (1.5r)



. KHHETHlleCKaH SHEpTHA TBepJIOro TeJa IpH INVIOCKOM JIBHIKEHHH:
T =Iow2/24- mug/2. (1.51)

@ Ceasb Mexay yryoBofl CKOPOCTHIO @ NpPELecCHH IMPOCKONa, ero
MoMeHTOM Hmnyabca M, pasHeM /@, B MomenTOM N BHEIIHHX CHJI:

[@’M]=N. (1.5¢)

1.252. Toukuil oHOpOAHbIA cTepKenb AB Maccel m=1,0 kr
IBIKETCH TOCTyNaTeNbHO € YcKoperuem a=2,0 M/c* mox
JeficteueM iByx cun F, u F, (puc. 1.46). Paccrosnue mexny
TOUKaMH NpHIoKeHus 3Tux cun b=20 cm. Kpome Toro, us-
BectHO, yT0 F,=5,0 H. Haiitu pnuny crepxus.

F =14
&

EN}

g
Puc, 1.46 Puc, 1.47

1.253. Onmopopmblt mwap Maccel m=4,0 Kr ABHKETCS
NOCTYTATeNIbHO 10 MOBEPXHOCTH CTOJa TOJ JEHCTBHEM MO-
cTOsTHHOM cusibl F, MpHUJIOXKeHHO#, KaK nokasaHo Ha puc. 1.47,
rae yron a=30°. Kospduuuent Tpenus mexay mapoM Hu
croiom k==0,20. Hafitu F u yckopenue Iapa.

1.254. K Touke c pajuyc-BeKTOpOM TIy==al mnpunoxena
cuna F,=Aj, a k Touke ¢ r;=bj — cuna F,=Bi. 3pecp oba
pajnuyc-BeKTopa OmpefieSieHl OTHOCHTeNBHO Hadana Koopiu-
Hat O, i 1 j — opTel ocelt x u y, A u B — nocrosinubie. HaifiTu
IJIEY0 PABHONEHCTBYIOLUIEH CHJALI OTHOCHTEAbHO ToukH O.
- 1.265. HafiTu MOMEHT HHepIiuu:

a) TOHKOTO OJHOPOJHOIO CTEPKHS OTHOCHTEJBHO OCH,
NEPNICHIUKY/IAPHOA K CTEPKHIO M NPOXOHAMEH uYepes ero
KOHEI, €CJIM Macca CTePXKHS #1 M ero JjuHa [

6) TOHKOH OJIHOPOAHOH NPSIMOYrO/NBHOH [JIACTUHKH OT-
HOCHTEJIbHO OCH, TIPOXOAMALIEH Yepe3 OAHY U3 BepIUMH IJa-
CTHHKH MEPNEHAHKYJNSPHO K €€ ILIOCKOCTH, €C/H CTOPOHBI
IJaCTHHKY PaBHBl @ U b, a ee Macca — M.

1.256. Toukas onmopoxnasi miacTMHKa Maccel m=0,60 Kr
HMeeT (JOpMy PaBHOGENPEHHOro MNPSAMOYTOJBHONO TPEYTOJb-
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HuKa. HailiTH ee MOMEHT HHepUHM OTHOCHTENBbHO OCH, COB-
najaiouied ¢ OJJHHM M3 KareToB, AJHHa Kotoporo a=200 mm.

1.257. BBMUCAUTD MOMEHT HHEpIHH:

a) Me[HOTO OJHOPORHOTO JIMCKA OTHOCHTENBbHO OCH CHM-
MeTpHH, NEPNeHANKYJAPHOH K IJIOCKOCTH JIHCKA, €CJIH €ro
TomuuHa b=2,0 MM 1 pamuyc R=100 mm;

6) OIHOPOIHOTO CIUIOLUHOIO KOHyca OTHOCHTEJIBHO —€ro
OCH CHMMETPHH, €CJIH Macca KOHyca /i H pajJHyC €ro oCHOBa-
HHA R.

1.258. HailiTH MOMEHT HWHEPIMH TOHKOTO TPOBOJIOYHOTO
KOJIbIIa PaJJHyCcOM a@ W MAacChl #1 OTHOCHTENBHO OCH, COBNAana-
el € €ero JHaMeTpoMm.

1.259. Tlokasarb, YTO /1 TOHKOH ILTACTHHKH TIPOU3BOJIb-
Hoii (OpMBI HMeeTcsl CJefylollas CBf3b MeXJYy MOMEHTaMH
unepuuu: I,+I,=I5, rae 1, 2, 8 — TpU B3aMMHO NEpNEH]H-
KyJISIpHblEe OCH, TPOXOJfAL(HEe Y€pe3 OJHY TOYKY, NPHYEM OCH
1 U 2 nexar B IUIOCKOCTH IJIACTHHKW. Mcnosnesyst 3Ty cBfi3b,
HalTH MOMEHT WHEPIMH TOHKOTO KpPYIJIOTO OIHOPOAHOIO
JHCKa pajiyca R 1 Macchl /71 OTHOCHTEJIbHO OCH, COBHajaioLiel
¢ OJHHM U3 €ro JAHaMeTpoB.

1.260. OnHoponHel JMCK pazuyca R umeeT KpyIJbi .Bbi-
pes (puc. 1.48). Macca ocrapwelics (3alUTpuxXoBaHHOH) ua-
CTH JMcKa paBHa m. HaliTh MOMEHT HHEPIHH TaKoro JIHCKa
OTHOCHTEJIbHO OCH, TEpPHeHJUKYJIAPHOH K IIOCKOCTH JAHCKa
H TpOXonseit:

a) uepe3 Touky O;

6) uepe3 ero LEHTP Macc.

1.261. Vcxonss u3 ¢opMmyJbl AaS MOMEHTa HHEPIUM Of-
HOPOZHOTO 1llapa, HalTH MOMEHT HHEPIIMH TOHKOTO cepHue-
CKOT'o CJIOfl Macchl 71 U pajuyca R OTHOCHUTeIbHO OCH, TIPOXO-
Jsiiell yepes ero LIEHTP.

m

Puc. 1.48 Puc. 1.49

1.262. Ha crynenuatwii Gnok (puc. 1.49) HamoraHbl B
NPOTHBOMOJIOKHBIX HanpaBjieHusix Ape HutH. Ha Komen onHo#
HUTH JelCcTBYIOT moctosiuHof cunoii F, a K konLy Japyroi
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HHTM [NpHKpensien rpy3 Macchi m. MapecThnl pamuycel Ry
4 R, 6;10Ka H ero MOMEHT HHepildH ] OTHOCHTEJIbHO OCH Bpa-
menusi. Tpennst ner. Hafitu yrnosoe ycsopenue 6roka.

1.263. Ha onHOpOIHEE COJOMHOH uuavHAp Macchl M
U pazuyca R NJOTHO HaMOTaHa JeTKasi HHTb, K KOHILY KOTOPOH
npukpenjen rpya Maccel m (puc. 1.50). B Mo-
ment =0 cucreMa mpuiina B JpinKenue. Ilpe-
pefperasi TpeHvieM B OCH LHJHMHJpa, HaiTH
3aBHCHMOCTb OT BPEMEHHU:

a) MOIyJst YIJIOBOH CKOPOCTH HWJIMHIDA,

6) KMHETHYECKOH SHEpPIrHH BCEH CHCTEMBL

1.264. Konip! TOHKUMX HUTeH, NJNOTHO Ha-
MOTaHHBIX Ha oCh pajpyca r JucKka Makcsen-
Jla, TIPHKPEIVIEHHl K TOPH3OHTAJbHOH LUTaHre.

Puc. 1.50 Korma mucK pacKpyuMBaercsl, IITaHry HOX&-

HUMAIOT TaK, YTO IHCK OCTaeTCsl HEH3MEHHO Ha

onHOH ¥ ToOlf ke BeicoTe. Macca jHMCKa ¢ ocblo 171, HX MO-

MEHT HHEpLH OTHOCHTENbHO HX ocH cumMerpu I. Haittu yc-
KOpEeHHe LITaHTH.

1.265. T'opu3oHTanbHBI TOHKHII ONHODOZHHI CTEpPXKEHb
AB maccel m ¥ pinebB [ MOXeT CBOBOJHO BpallaThCsi BOKPYT
BEPTHKAJIBHOH OCH, TPOXOAsinell uyepes ero Koen A. B He-
KOTOPBISi MOMEHT Ha KoHel| B Hauana jieficTBOBaTh NOCTOSIHHAS
cuna F, goTOpas BCe BpeMsl NepHneHAHKYJAsiDHA K NEpPBOHa-
YaJLHOMY MOJIOKEHHIO NOKOHBLIETroCs CTEPIKHA H HanpabjieHa
B TOPH3OHTaNbHOM KJOCKOCTH. HaiiTh yrioByio CKOpOCTBb
CTepKHS KaK ()YHKLHIO €ro yrija NoBopoTa ¢ H3 HauajbHOrOo
NONIOKEHHUS.

1.266. B ycraHoBKe, nokasanHoii Ha puc. 1.51, H3BeCTHH!
Macca OJHOPORHOTO CHJIOLIHOTO LHJMHApA m, €ro pajidyc R

-,

Ty

Puc. 1.51 Puc. 1.52

¥ Macchl Tes my U m,. CKOJMbXeHHsI HWTH ¥ TPEHUS B OCH
uunuEzpa Her. HaiiTu yrioBoe yCKOpeHME LMJMHIpPAa U OT-
HowlenHe HaTsokeHMH T,/T, BepTHKaJbHBIX YYacTKOB HHTH
B Tpolecce ABIXKeHHA, ¥O6emutbes, wro npu m—» 0 Ty=T,.



1.267. B cucreme, nokasauuofi Ha puc. 1.52, H3BeCTHH
MACCHL TeA #; H My, KOSDOHLHERT TPeHHA £ MeXIYy TenoM my
M TOPH3OHTANbHOR MJOCKOCTHIO, a Takke Macca Osoka i,
KOTOPHIHl MOXHO CYHTATh OJHOPOIHBIM JHCKOM. CKOJbXKeHHs
HUTH 10 610Ky HeT. B moment {=0 teno m, HauuHaer omy-
ckarbes. IlpeneGperasi maccofi HHTH UM TpeHHeM B ocH Groka,
HaHTH:

a) yCKopeHue Tena Mig;

6) pabory cHJBl TpeHus, JeficTBylOllell Ha TeI0 m,, 3a
fiepBbie { CEeKyH] Tocje Hadana JBHKeHHS.

1.268. Onuoponuelii UMAMEApP paguyca R pacKpyTHIH
BOKpPYT' €r0 OCH JIO YIJIOBOH CKODOCTH ), H MOMECTHJIH 3aTeM
B yroa (puc. 1.53). KosdxpuumeHT Tpenusi mexay CTeHKamu

7 z

Puc. 1.53 Puc. 1.54

yIia H UHJIHHAPOM paBeH k. CKoTbKO 00OpOTOB cresiaer Iu-
JUHP 10 OCTAHOBKH?

1.269. B cucreme, nokazanHo# Ha puc. 1.54, ogHoponuomy
AUCKY COOOLIHJIH YIVIOBYIO CKOPOCTb BOKDYT T'OPH3OHTAJb-
HOH ocH O, a 3aTeM OCTOPOXKHO ONYCTHJH HA Hero Komen A
crepxxuss AB Tak, 4To OH ofpasoBan yron 9=45" ¢ Bepru-
Kanble. Tpenne uMeeTcsl TOJBPKO MEXAY AUCKOM H CTEp:KHEM,
ero Kodpouunent £=0,13. Tlycts n, u n, — uncna oGoporos
AMCKAa [0 OCTAHOBKH TPH €ro BpallleHHH MO YacOBOH CTPesKe
H IIPOTHB YACOBOH CTPEJKM — TMPH OAHHAKOBOH HAYaJbHOM
crkopoctd. Hafith otuoenue n./n,.

1.270. Onnopoxnublfi ARCK paguyca R pacKpyTHAHM 1O YI-
JIOBGH CKOPOCTH ® H OCTOPOMHO TOJIOXKHJIHM HA TOPH3OHTAJb-
Uy moBepXHocTb. CKONBKO BpeMeHH JMCK GyJeT BpallaThes
Ha NOBEPXHOCTH, €CIH Kos(pHLHEHT TpeRHs paBeH k?

1.271. MaXoBHK ¢ HayajbHOH YIVIOBOH CKOPOCTBIO @
HauHHAET TOPMO3HTECH CHJIAMH, MOMEHT KOTOPHIX OTHOCH-
TeJIbHO €ro OCH MpONOpLHOHANEH KBaIPATHOMY KOpHIO H3
ero yrjoso# ckopocTH. HaliTH cpemmion yIyIoByl0 CKOPOCTDH
MaXOBHKa 3a BCE€ BPEMS TOPMOXKEHHS.
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1.272. OppopozHbifi CIUIOIKON IMJIUKADP paguyca R u mac-
¢l M wmoxaT cBOGONHO BpallaThCsl BOKPYI HENOJABHXHOM
ropusoHTaneHoil ocu O (puc. 1.55). Ha nuaunap B ofun psn
HAMOTaH TOHKWH IMHYP JauHE [ ¥ Maccw m. Hafitn yriosoe
YCKOpeHHE LUJIMHIADPA B 3aBHCHUMOCTH OT IJIMHEI X CBeLIMBa-
foweficsi yacrty 1wHypa. CuuraTh, YTO LEHTP MacCc HaMOTaHHOH
yacTH IIHYpa HaXOAWTCA Ha OCH LMJIMHIpA.

1.273. OnHOpOAHLIH CTepXeHb JJMHBI [ MOXET BpauaThes
BOKPYT IOpPH3OHT&JbHOH OCH, NEPNEHIMKYJISPHOH K CTEPXKHIO
u npoxofsiledi yepes oiuH u3 ero KorLOB (puc. 1.56). Cucremy

Al @

Puc. 1.55 Puc. 1.56 Puc. 1.57

PAaBHOMEPHO BpaIllaloT C YIJIOBOH CKOPOCTHIO ® BOKPYr Bep-
THRaNbHOH ocu. Ilpenebperasi TpenueM, HalTH yroa 4 Mexpy
CTEPIKHEM M BEPTHKANLIO.

1.274. Topu3oHTaNbHO PACHONOMEHHBIH ONHOPOIHBIN CTep-
xenb AB maccht m=1,40 kr u paunet [;=100 cM Bpawaercs
CBOGOIHO BOKPYI HENOABIXNKHOH BepTHKaJbHOH ocu OO0,
npoxoxsimei uepe3 ero kowely A. Touka A mHaxonmres moce-
penute ocu OO’, pauna xoropoit [=55 cm. Ilpu kKakom 3Ha-
YEHHM YTIJIOBOH CKOPOCTH CTEPXKHSl [OPH3OHTAJBbHAsl COCT@B-
Jfiiolasi CHJIBL, JeHicTByIomeH Ha HHKHHA komen, ocu 00,
6yzer paeHa Hys0? KakoBa npu 3TOM rOpU3OHTa/bHAsA COCTaB-
JISIFOIAST CHJbI, JeHCTBYIOMEH Ha BePXHHH KOHEL OCH?

1.275. CepennHa OJHOPOJIHOTO CTEPXKHS MACChl /71 M JUTTHHHI [
JKECTKO COElIHEHa ¢ BEPTHKaJbHOH ocblo 00’ Tak, YTO yrod
MeXIy cTepxHeM K ocbio paseH § (puc. 1.57). Konuer ocu 00’
yKpenJenn! B nofmuneukax. Cucrema Bpaiaercss 6e3 Tpenus
¢ YIJIOBOH CKOpocThio ®. Hafitu:

a) MOIYJb MOMEHTa HMIyJbCA CTEPXHA OTHOCHTEJIbHO
Touky C, a TaKXKe ero MOMEHT HMIYJbca OTHOCHTEJIBHO OCH
BpalLeHHs;

6) MOLyJb MOMEHTA BHEIIHHX CHJI, JIEHCTBYIOLUIMX Ha ochb
00’ npu BpallleHHH.
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1.276. I'nankumit onHoponHbii crepxenb AB maccot M u
JIHHL | cBOGORHO BpAalliaeTcsi C YIJIOBOH CKOPOCTHIO ¢ B
rOpU3OHTANBHON TJIOCKOCTH BOKPYT HENOJBHMHOH —BEpTH-
Ka/IbHOH OCH, NpOoXoisiueii uepes ero komen A. Vs Toukn A
HAYMHAT CKOJNBL3HTh TO CTEpXHIO HeGosbiliasi Mydra Maccet
m. Hairru ckopoctb ¥ My®dThI OTHOCHTEJIBHO CTEpPXKHS B TOT
MOMEHT, KOrJia OHA [IOCTHIHeT ero KoHua B.

1.277. OpHoponHas TOHKas KBajpaTHas [UIACTHHKA CO
cropouoit [ u Macchl M moxeT CBOOOAHO BpallaTbCsi BOKPYT
HENOJBMXKHONH BepPTHKAJbHOH OCH, coBNAjaoell ¢ OgHOH H3
€e CTOpoH. B LEHTp TJIACTHHKH 1O HOpMaJH K He#l ynpyro
yaapsiercsi LapHK Macchi 17, JIeTeBIHii €O CKOPOCTBIO V.
Hairrn:

a) cKopocThb IIapHKa V' nocie ynapa;

6) TOPH3OHTANBHYIO COCTABJISIONLYIO Pe3yJIETHPYIOIIEH CH-
JIbl, ¢ KOTOpo#i ock 6yJjeT nefcTBOBATh HA MJIACTHHKY HOCJ]Ee
yaapa.

1.278. BepTHKaJbHO DACHOJOXKEHHBLIA OJHOPOIHBIA CTep-
eHb Macchl M ® JUHHBEI [ MOXET BpalllaTbCsi BOKPYT CBOEro
BEpXHero KoHL@. B HXKHuH KOHeLl CTepXHs nonaja, 3act-
psiB, TOPM3OHTANBHO JleTeBLuasl MyJiA Macchi M, B pesyJpTare
Yero cTepeHb OTKJIOHWJCH Ha yron . Cyuras m&M, naitu:

a) CKOpOCTb JieTeBlLIeH nyJiu;

6) npupaimeHHe HMIYJbCa CHCTEMbl «IYJIi — CTepXKEeHb»
3a BpeMs YAapa; KaKopa NpHYHHA H3MEHEHHs 3TOro HMIyJbCa;

B) Ha KaKOe paccTosHHe X OT BEpXHero KOHIA CTepXHA
NOMKHA NONACTb OyJf, 4TOObl HMIYJIbC CHCTeMbl «IyJisi —
CTepXKeHb» He H3MEHWJICS B mporecce yaapa.

1.279. TopH3OHTANBHO PacliOJIOXKEHHbI ORHOPORHBIH JICK
maccel M W paguyca R cBOGOJHO BpaiiaeTcst BOKPYT BepTH-
KaJIBHOM OCH, NpoXofsiueii uepes ero ueHTp. JIMCK uMeer
pajHabHYI0 HanpaBJIsiiomylo, BJOJb KOTOPOH MOXET CKOJIb-
3uTh Ge3 TpeHusi HeGouiblloe Tesio Macchl m. K Teqy npuBsisana
Jlerkasi HHTb, NpONYIIEHHAsA 4epe3 MOJyl OCbh JIHCKAa BHH3.
[NeppoHayaJbHO TEJO HAXONMIOCh Ha Kpalw JMCKa M BCH
CHCTEMA Bpalllaach ¢ YIVIOBOH CKOPOCTBIO 0. 3aTeM K HHX-
HEMY KOHIly HHTH TIPWJIONKJM cHiy F, ¢ riomompio KOTOpo#
TeJIO MeJJIeHHO MOATsIHYJM K ocH Bpamenus. Hairu:

4) YrJoByl0 CKOPOCTb CHCTeMbl B KOHEYHOM COCTOSIHHH;

6) pabory, koropylo coBeplimna cuna F.

1.280. Yenopek Macchl #77; CTOHT Ha KpatOo POpH3OHTaAJIbHOTO
ONHOPOJHOTO AMCKA MacChl My M pajuyca R, KOTOpBIii MOXeT
CBOGOAHO BpAIATECS BOKPYT HENOJBHKHONH BEpPTHKANbHOH
OCH, NPOXOfsiilledl uepe3 ero ueHTp. B HEKOTOpbI MOMEHT
ye/J0BeK HayaJi ABHraThCs 110 KPal JHCKAa, COBepUIHJ Iepeme-
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LIeHHe Ha yros ¢’ OTHOCHTENBbHO JMCKa ¥ ocTaHoBuics. Ilpe-
HeGperasi pa3MepaMu 4uejioBeKa, HalTH yroj, Ha KOTOpBlil
NOBEpPHYJICA IUCK K MOMEHTY OCTAHOBKH HEJIOBEKA.

1.281. JIpa ropH3OHTANbHBIX JHCKA CBOGONHO BpAILAOTCH
BOKPYI BEPTHKaJbHOH OCH, NPOXOIslleHd uYepe3 X LEHTPHL
MoMeHTh! MHEPIHH JHMCKOB OTHOCHMTEbHO 3TOH OCH paBHb [
v I,, a yrioBbie CKOpPOCTH — @; M . [ocsie nazeHus Bepx-
Hero JUcKa Ha HMXHHE ofa jucka Gnaronaps TPEHHIO MEXIY
HHMM Hayajy uepe3 HEKOTOpoe BpeMsi BpalllarhCa Kak eIUHOe
nesoe. Hairru:

a) YCTAHOBMBILYIOCH YIJIOBYIO CKOPOCTh BPAIIEHHS JIHCKOB;

6) pabory, KOTOpYIO COBEPHINIK NPH 3TOM CHJbL TPEHHS.

1.282. JlByM OIMHAKOBOTO pajuyca JIHCKaM COOOIM/IM
ONHy M Ty JXe YIJIOBYIO CKOPOCTb @ (puc. 1.58), a 3atem mx

NpHBeJd B CONPDUKOCHOBEHME, H CHC-
& Jz TemMa yepe3 HEKOTOpOe BpeMfl MNpHIla
B HOBOE YCTAHOBUBLIEECS COCTOSTHHE
npwxkeHus. OCH JHCKOB HETONBIXHBI,
TpPeHUS B OCAX HeT. MOMEHTH HHEpPIMH
p JMCKOB OTHOCHTEJbHO HX Ocell Bpalle-
He. 1.58 o
Hus paBubl I; U I,. Haiiru:

a) npupalieHye MOMEHTa HMMIYJbCA CHCTEMBL;

6) yObuib €e MeXaHHYeCKOil SHepruu.

1.283. Jluck panuyca a MOXeT CBOOONHO BpalllaThCs
BOKPYT CBOeH OCH, OTHOCHT@JbHO KOTOPOH €ro MOMEHT HHep-
uuy paBeH /,. B moment {=0 nucK Hauanu obaydyaTs no Hop-
Maj¥ K €ro NOBEPXHOCTH PAaBHOMEPHBIM TOTOKOM HaCTHI, —
N uacrun B exununy BpemeHu. Kaxkpas yacTuna uMeer maccy
m u coGeTBEHHBI MOMEHT uMIyJibca M, RanpasJsieHue KOToporo
COBNAZiaeT C HanpaBjieHueM JIBlKeHus yactun. Cuuras, 4TO
BCE HYACTHI{Hl 3aCTPEBAIOT B JHUCKE, HAHTH €ro YIJOBYIO CKO-
poctb Kak GyHKuuo BpemeHH o(f), ecau o(0)=0. Hsobpa-
SUTh NPUMEPHBIH TpaduK 3aBHCHMOCTH @ (f).

1.284. Onnoponbiii IHMCK panuyca R ¥ MacCH M JIEKMT
Ha TJafkoii ropusoHtanbHOM noeepXHocTH. Ha Gokosyro
NOBEPXHOCTh JMCKa IJIOTHO HAaMOTaHa HMTh, K CBOGOIHOMY
KOHLy K KOTOpO#i NpU/IOKUIU NOCTOSIHHYIO FOPU3OHTANbHYIO
cuny F. [Nocne nauana JABmkeHUs JIucka Toyka K mnepeme-

crunach Ha paccrosHue [. Hafitn yrioBylo CKopocTeb IHCKA
K 3TOMY MOMEHTY.

1.285. OnHoponHbii auck pajuyca R=>5,0 cM, Bpauato-
wuiicsi BOKPYT CBogit ocH ¢ YI/oBoit CKopocThio ©=60 pan/c,
nafigeT B BePTHKAJLHOM NOJNOXKEHHMH Ha TIOpH3CHTAaNbHYIO
1IepOXOBaTyi0 NOBEPXHOCTh M OTCKAKHBaeT moj yrioMm §==30°
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K BepTHKanH, yke He Bpamasich. HalTH CKOpOCTH JHCKa
tpasy mnocjie OTCKaKHBaHHA.

1.286. OfHOPONHLI Iap CKAaTHiBAETCH 6e3 CKOJIbIKEHHS
[0 HAKJOHHOH TJIOCKOCTH, COCTaBJIfIlOLIEH yrosi ¢ ¢ TOpH3OH-
Tom. Hairru yckopeHHMe DeHTpa luapa M 3HaueHue kospdu-
LIMEHTA TPEHMs], TPH KOTOPOM CKOJbLXKEHHF He 6yzer.

1.287. OnHOpORHBIH I1ap Macchi m=>5,0 Kkr ckaThiBaercs
Ge3 CKOJBLKEHHMS] TIO HAK/JOHHOH [JIOCKOCTH, COCT@BJISIIOHIeH
yron a=30" ¢ FOpH3OHTOM. HafiTH KHHETHYECKYIO .
3Hepruio wapa yepes £=1,6 ¢ mocne Hauyana JBH-

KEHHSL.

1.288. OnHoponuBIl LUIMHAP Macchl m=8,0 Kr
u pammyca R=1,3 cu (puc. 1.59) B Momenr {=0
HaYMHaeT ONyCKATHCH TOJ JEHACTBUEM CHJIbI TSKEC-
tu. [MpeneGperasi Maccoll HuTeif, HaHTH: Puc. 1.59

a) YIJIOBOE YCKOpEHHE LHJIHHIpA; C

6) 32BHCHMOCTb OT BPEMEHH MIHOBEHHOH MOLIHOCTH, KO-
TOpYIO Pa3BUBAET CHJIA THXKECTH.

1.289. ToHKHe HUTH HaMOTaHbI Ha KOHLAX OJHOPOJHOrO
CIVIOLIHOTO TMIKHApa Macchi /. CpOGONHEIE KOHIbI HHTEH
NpUMKpEN/IeHsl K [OTOJKY KaGuHbl Jmdrac KabuHa Havasia
[OJHHMATLCS C YCKOpEHHeM a,. HaiiTu yckopene a’ Ii-
JIMHJPA OTHOCHTEJIBHO KaGuHEI M cuny F, ¢ KOTOpOH LHMJMHID
neficTByeT (yepe3 HHTH) Ha [OTOJIOK.

1.290. Ha ruajikoil HAKJIOHHOH ILJIOCKOCTH, COCTABJISIOLLEH
yron =30" ¢ TOpH3OHTOM, HaXOJMTCH KaTyllika C HUTKOH,
CBOGOMHEI KOHeIl KOTOpoil YKpeIvieH, Kak [OKa3aHO Ha
puc. 1.60. Macca katywku m=200 r, ee MOMEHT HHEpLHH
oTHOocHTeNbHO cobereenHoi ocu /=0,45 r-m2, pajguyc Hamo-
TaHHOro cjofi HuToK r==3,0 cM. Hafity yckopeHue OCH Ka-
TYLIKH.

‘ *

¢ I

Puc. 1.60 Puc. 1.61

1.291. OpHOpOXHBIH CIVIOLIHOA LMJIHHAD Macchl /1 JEXHT
Ha JBYX TOpH3COHTa/bHBEIX Opycbsx. Ha munuunp namorara
HHTB, 32 CBELIHBAIOIIHHCS KOHEl KOTOpOil TAHYT C NOCTOSIHHOM
BepTHKATbHO HampaBJaeHHoR cuiokk F o (puc. 1.61). Haiitu
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3HaueHHs] cUaBl F, NPH KOTOPHIX LHMAMHAD OyleT KaTMTbCs
Ge3 CKOJbXEHHs, eciM KO3b(HIMEHT TPeHHs paBeH k.

1.292. Ha ropusoHTaNbHOH MLIEPOXOBATOH NJIOCKOCTH Jie-
JKMT KaTyllka HUTOK Macchl m. Ee MOMeHT MHepUHMH OTHO-
CHTENbHO coGcTBeHHOH ocM [=ymR? rTAe <y — 4YMCJIOBOH
Ko3(bduuuenT, R — BHEWHHA paJHyC KaTylIKH. Papuyc Ha-
MOTAHHOrO €JIOSi HMTOK paBeH r. KaTyiiky Ge3 CKOJbXeHHs
Hayaad TAHYTb 3a HUTh NOCTOAHHOH cuuoil F, Hanp aBJieHHO#H
nox yriiom @ K ropusonty (puc. 1.62). Haitru:

a) MPOEKLHMIO HA OChb X YCKODEHHsl OCH KaTylIKH;

6) paboty cunbl F 3a nepebie { CeKYHH JBHAKEHUs.

%

Puc. 1.62 Puc. 1.63

1.293. Cuctema (puc. 1.63) cocToMT U3 JBYX OJMHAKOBBIX
OJIHOPOJHBIX LWIMHAPOB, HAa KOTOPHIE CHMMETPUYHO HaMo-
TaHbl JBe Jerkue HUTH. HafiTH ycKopeHue OcH HHXHEro nu-
JHHIPaA B npoliecce jprkKeHusA. TpeHus B OCH BEpXHEro IH-
JIMHIPA HET. -

1.294. B cucreme, nokasaHHoii Ha pHc. 1.64, H3BECTHBI
Macca m rpysa A, macca M crynendaroro 6noka B, momeHt
uHepiMy | NOC/EHET0 OTHOCHTENBHO €ro OCH W pajHychl

z,

A 0007 A
Puc. 1.64 Puc. 1.65

cryneneii 6moka R u 2R. Macca nurteli mpeHeGpexkxnMo Malja.
HaiiTz yckopenue rpysa A.

1.295. CryioulHoH ONHOPOAHBIA UMJAMHIP A Maccel 1m
MokeT CBOGOJHO BpaliaTbhcsi BOKPYT TOPHBOHTAJILHOH OCH,
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KOTOpasl yKpensiena Ha noxcraske B maccer m, (puc. 1.65).
Ha UMiHBAp TJIOTHO HaMoOTaHa J€rkasi HHUTb, K KOHRY K
KOTOPOfi NPHJIOKHIH TOCTOSIHHYIO TOPH30HTANBLHYIO cuay F.
Tpenusi MeXJy TOACTABKOH H ONOPHOH TFOPH3OHTAJBHON ILIO-
cKocTbIO Her. Hailiru:

a) yCcKOpeHHE TOUKH K

6) KHHETHYECKYIO SHEPTHIO 5TOH CHCTEMH uepe3 f CEeKYH]
nocjie Hayana ABHXKEHHs.

1.296. Ha rsiankofi ropH3OHTaNbHOH TNJIOCKOCTH JIXKHT
JI0CKa MacChl 71; H Ha Hel OJHOPOAMBIf LIap Maccul m,. K jo-
CKE TPWJIOKHIH TOCTOSHHYIO TOPH3OHTaNbHYIO cH1y F.
C KakuMH ycKOpeHHsIMH OyAyT JBHTATBCH JOCKA H LEeHTp
1iapa B OTCYTCTBHE CKOJIbXXEHHS MEXKAY HHMH?

1.297. CunolwHOMY OJHOPOIHOMY UMJIHHIDY Macchl m
¥ pajyca R coolwusin BpaleHse BOKPYT €ro OCH ¢ YIJIOBOH
CKOPOCTBIO (o, 32TEM €r'0 MOJOXKHJH GOKOBOII NOBEPXHOCTBIO
Ha TODH3OHTAJbHYIO IVIOCKOCTb M NpPENOCTABHJH CaMOMy
ceGe. Kospdunrent tpenust mexay IJIHHAPOM H IJIOCKOCTBIO
paeen k. Haiiru:

a) BpeMs, B TeYeHHe KOTOPOrO JBIDKEHHE HnHapa Gyner
NPOHCXOJHTL CO CKOJIbXKEHHEM;

6) nosHyI0 paboTy CHJBL TPEHHS CKOJbXKEHHS.

1.298. OnnoponHB wap pamuyca r ckaThiBaeTcsi 6e3
CKOJIbXKEHH#! ¢ BePIUHHE cdeprl panuyca R. Hailitu YTJIOBYIO
CKOpOCTh 1uapa nocjie OTpriBa or cdepbl. Havanbhnas cko-
pocThb luapa npeHe6pexHMO Majia.

1.299. Criowkol onHOponHE LHIMHpD paguyca R ka-
THTCSl 1O TOPU3OHTANbHOH TJIOCKOCTH, KOTOpasi NepPeXOjHT
B HAKJIOHHYIO IJIOCKOCTD, COCTABJISIIOLLYIO YIONl G € TOPH3OH-
ToM (nox ykJoH). HaitTu makcHMagbHOe 3Hauenue CKOPOCTH Uy
LUMJIMHApPA, TPH KOTOPOM OH mnepeijer
Ha HaKJIOHHYIO TMJIOCKOCTh eine 6e3
ckayka. CuHTarb, YTO CKOJbKEHHS
HeT.

1.300. OnnopoamMBIi 1Aap Macchl
m=>5,0 kr ¥ panuyca R=>5,0 cM KaTuTCsl
6e3 CKOJIbKEHH S 110 FOPU3OHTAJbHOI 10-

BepxHOCTH. Benencrsue nedopmanuii B 7 7
MeCTe CONPUKOCHOBEHHS 1lapa M mJjoc- Prc. 1.66
KOCTH Ha Luap NpH ABHXKEHHH BNpaBo

JeHCTBYeT paBHojeficTByiomasi F cHyl peakiMH, KaK [0Ka3aHo
Ha puc. 1.66. Haiitu mMonysis Momenta cuibl F oTHOCHTENbHO
uertpa O wapa, ecau liap, MMeBLIME B HEKOTOPHIi MOMEHT
ckopocte v=1,00 M/c, npolues nocse 3TOrO HO OCTAHOBKH
nyTe §=2,5 M. MomerT cuiibl F CUHTaTh NOCTOSIHEBIM.
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1.301. Ha rnankofi ropH3oHTaNbHOH NOBEPXHOCTH JIEXKHT
ONHOPOJHEI cTepykeHb Macchl m=>5,0 Kr U aauHel /=90 cMm.
Ilo onHOMy M3 KOHLIOB CTEPXHSI B TFOPH30OHTaJbHOM Hampap-
JIEHMH, MepneHfUKYJSPHOM K CTEPXKHIO, NPOH3BEJNH YJIap,
mMyJie cunbl Kotoporo J=3,0 H-c. Haiitu cuny, ¢ Kotopoit
OIHa TOJIOBHHA CTepxHs OyneT neficTBOBaTh HAa JPYTYIO B
[poLecce JBIIKEHHUA.

1.302. Bocnosib30BaBLIHCh YCJIOBHEM Npenbinyiledi 3aiaud,
HalTH:

a) Ha KaKOe pacCTOsiHHe NepeMeCTHUTCS] LEHTP CTepXKHsS 32
BpeMsI CBOEIo MOJHOIO 060poTa;

6) KHHETHYECKYIO SHEPTHIO CTepKHS MOCJe yaapa.

1.303. Ha rsankofi ropH3OHTANBHOH IUIOCKOCTH JIGXKAT
BebosibuIas Wai6a ¥ TOHKHiA ONHOPONHBIA CTEPKEHb JJIHHE [,
Macca Kotoporo B 1 pas Gonblie Maccw 1aitbet, [laiiGe co-
OOIHJIH CKOPOCTb V B TODH3OHTAJLHOM HaNpaBNEeHHH Iep-
NEeHAHKYJSIPHO K CTEPIKHIO, f10C/]e Yero OHa MCIBITANa yIpyroe
coyJiapeHue ¢ KOHUOM cTepxHA. HaliTH ckKopocTh v ueHTpa
CTepXHA mnocsie cToJKHOBeHHA. IlpH KakoM 3HaueHHH 1} CKo-
pocTb 1uafi6pl IMocne CTOJKHOBEHHMS! GYNeT paBHA HYJIO? W3-
MEHHT HanpaBJeHHe Ha IPOTHBOMOJOKHOE?

1.304. OnHoponHHIl CTepKeHb, NanaBliMil B FOPH3OHTAJb-
HOM ITIGJIOXKEHHH C BBICOTH h, YIIPYrO yIapUJICH OXHHM KOHLIOM
0 Kpa# MmaccuBHOM TnHTH. HafiTH CKOpOCTb LEHTpa cTep:kH:A
cpasy mnocJie yrapa.

1.305. Bomyok maccest m=0,50 Kr, 0Cb KOTOPOrO HAKJOHEHA
nox yriom $=30° K BepTHKa/H, Peleccupyer moj AeficTBHEM
CHJIBI TSDKECTH. MOMEHT HHEpIHM BOJUKA OTHOCHTENLHO €ro
ocu cummerpud [=2,0 r-m?, yrioBas CKOpOCTb BpalleHHs
BOKpYT 3T0# OCH @==350 pag/c, pacCTOSIHHE OT TOYKH ONOpHI

JO ueHTpa Macc Bomuka [=10 cm.

Hairru:
0 a) YIVIOBYIO CKOpPOCTb TPELECCHH

t’ BOJYKA;
6) Monysib M Hamnpap/ieHHEe TOPH30H-
/\ TaJIbHOH COCTaBJISIIOMEHl CHIIBI peakiyy,

JEACTBYIOIEH HAa BOJNUOK B TOYKE OIO-
Puc. 1.67 DL

1.306. Ha nony kaOwHe! nudra, KoTOpasi HAUMHAET MOX-
HHUMATECS C NOCTOSTHHEIM ycKopeHHeM a=2,0 M/c?, ycraHoBJieH
THPOCKOIL ~— OAHOpOAHH JNHCK pamuyca R=>5,0 ¢M Ha KoHue
crepxHst AMHHB! [=10 cM (puc. 1.67). Jpyrofi KoHen crepxHus
ykpenJien B uiapuupe O. I'upocKon mnpelieccHpyeT ¢ yrJioBOH
ckopocteto n=0,5 ob/c. IlpeneGperast Tpenwem H Maccoii
CTEpXKHS, HalTH COOCTBEHHYIO YIJIOBYIO CKOPOCTb JHCKA.
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1.307. Bosmuok, Macca Kotoporo m=1,0 Kr B MomeHT
HHEPIHH OTHOCHTEJbHO cobcrBeHHOl ocn [=4,0 r-m?, Bpa-
1aeTcsi ¢ YIJIoBOi ckopocThio =310 pan/c. Ero Touka onophl
HaXofuTcs Ha TONCTaBKe, KOTOPYIO IEPEMELIAOT B IOPM3OH-
TaJbHOM HafnpaBJIEHHH C MOCTOSIHHEIM ycKopeHueM a=1,0 m/c?.
PaccTosiine Mexny TOUKOH OMOPHl W LIEHTPOM Macc BOJYKA
{=10 cm. Halitn Monysib B HanpaBneHnne BeKTopa @' — yrJio-
BOH CKOPOCTH IpeLecCHH BOJYKa.

1.308. Ognnoponubli wwap Maccel m=5,0 Kr W palMyca
R=6,0 cM Bpaiaercsi ¢ yryioBoit ckopocTelo ©»=1250 pan/c
BOKDYT TOpDH3CHTANLHOH OCH, NPOXOAsIEH Yepe3 ero LEHTP
H YKpeileHHoH B TOMUKMHHKAX TNoJcTaBKu. Paccrosnnue
Mexy nomuunHHKamu /=15 cm. IloacTaBKy nosopaunsaroT
BOKPYT BepPTHKAJIbHOI OCH C YIJIOBOH cKOpocThio @’ =5,0 pan/c.
Haiith Mony/nb ¥ HampaplieHHe T'HPOCKOMMYECKHX CHJI.

1.309. Jluck rupockona Maccel m=>95,0 Kr u pamuyca r=
=5,0 cM Bpaujaercsi ¢ yrJyioBofl ckopoctelo »=330 pan/c.
PaccTosinne Mexny noAllMNHUKaMH, B KOTOPHIX YKpeilieHa
och aucka, /=15 cm. Ocb BHIHYXKIAIOT COBepLIaTh rapMOHH-
yecKkHe KoneOaHHsi BOKPYT TOPH3OHTANLHOH OCH C NEPHOAOM
T=1,0 ¢ u ammaurynoli ¢,=20°. HaiiTh makcuManbHoe
3HAYEHHE THPOCKOMHYECKHX CHJI, IERCTBYIOUHX Ha NOLUIKI-
HHKH €O CTOPOHbLI OCH JHCKa.

1.310. Kopabab nBHXKeTcst co CKOpOCTbIO v=36 KM/4 1o
Iyre OKpyXHocTH pamHyca R=200 M. HaiiTu mMoMeHT rupo-
CKOMKYECKHX CHJI, AeHCTBYIOLWHX Ha MOMUMIHHKH CO CTOPCHHI
Bajla ¢ MaXxOBHKOM, KOTOpEHIe HMEIOT MOMEHT HHEpLHH OTHO-
cHTeNbHO ocy Bpailenuss /=3,8:10° kr-m? u jenawt n=
==300 ob/mMuH. Ocb BpallieHusl pacfio/ioKeHa BIOJNb Kopalisi.

1.311. JlokoMOTHB fpHBOIMTCH B JIBHXKeHHE TYpORHOI,
OCb KOTOpOH IapajiiesbHa ocsiM Kosec. Hampasienuwe Bpa-
HeHHs1 TypOHHEl COBHalaeT ¢ HampaBJeHHEM BpalleHHsl Ko-
Jec. MoMeHT HHepLHH poTopa TypOGHHEI OTHOCHTENBHO COO-
cTBeHHOH ocH =240 xr-m® HailTH nobaBouHylo cuJly HaB-
JIEHHs Ha pesibChl, OOYCJIOBJEHHYIO T'HPOCKOIHYECKHMH CH-
JlaMH, KOIJila JIOKOMOTHB HACT 10 3aKpYIJIEHHIO pajHyca
R=280 M co cropoctelo v=50 km/4. Paccrosine MexRy
peascamu /=1,5 M. Typbuna nenaer n=1500 o6/muH.

1.6. ¥Ynpyrue nedopmanuH TBepLoro Tena

@ 3axon I'yka:
e=o/E, (1.6a)
Tle &— OTHOCHTEJbHOE YJIHHeHHe, O— Hanpsixende, E—momyan IOwra.
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@ CsA3p MexJy OTHOCHTEJBHEIM MONMEPEYHHIM CXKaTHEM (pacTsie-
HYeM) &' H OTHOCHTEJIHBIM NMPOAOJILHBEIM AcTsXeHeM (CKaTHeM) €:
&' =—pe, (1.66)
rne p—xoydpduurent [yaccona.
@ Uaru6 ynpyroro crepikusa xapaktepusyercs (opmoli ynpyrofi Jjin-
HAH, NPOXOAsiel yepe3 LEHTPHl «THAMECTH» MONEPEYHBIX CEUEHH CTepXK-
Hsl. YpapHeHHe I/ ONMpefeseHMs 39TOH

H H MaJbix H3rubax:
| __ds5 JIHHHH TIpH MaJl 3 szy
z Hedmpanswsid N (0=El o=, (1.68)
oo
rne N (x) —nsruGaomuli  MoMent yn-

PYTHX CHI B CEYEHHH C KOOPJHHA-
Puc. 1.68 Toft x, E—monyns IOura, I-—mMomenT
HHEPIHH [OMNEPEYHOr0 CeYeHHA  OT-

VOCHTEJIBHO OCH, NPOXOAsINeli uepes HelTpasbuHil cJol (1=S 2248,

pHC. l.68>.

@ CBsiab MeXIy OTHOCHTENBHBIM CABHIOM Y M TAHTGHIHAJbLHBIM
HanpsixKeHHeM T:
v="1/G, (1.67)
rae G — MoayJib CHBHTa.
@ KosdbuiuesT cakumaeMocTn (MOAY/L BCECTOPOHHETO cxKarus):

1 oV
== Tp_ - (1.6n)
@ OO6vemuas MJIOTHOCTL SHeprhu ynpyroit nedopmanum:
u=FEe?/2, u=Gy?/2. (1.6¢)

1.312. Kaxoe naBnenne HeOGXOIMMO MPHJIOKHTH K TOpLAM
CTaJIbHOr0 UHMJIHHApA, YTOCB JJIMHA ero He M3MeHHJach NpH
NOBHILIEHHH TeMnepatypsl Ha 100 °C?

1.313. Kakoe nasnenue msHytpy (NpH OTCYTCTBHH HapyX-
HOTO JIaBJIEHHUST) MOTYT BBUIEpXKATb:

8) CTeKJIsHHas TpyOKa; 6) cTeknsiHHas chepuueckas Konba,
Y KOTOpBIX pamuyc r=25 MM M TOJILHHA CTeHOK Ar=1,0 mm?

1.314. Topu3oHTaNBHO pacnONOKEeHHBI MeXHBIY CTepKeHb
Amuepl [=1,0 M BpallaloT BOKPYT BepTHKa/IbHOH OCH, MPOXo-
Afwed yepes ero cepemuHy.- Ilpu kakoii wactote o6oporos
OH MOXKeT pa3opBaTLCsi?

1.315. Konblio panuyca r=25 cM, cenaHHOE W3 CBHHIO-
BOH NPOBOJIOKH, BDAILAIOT BOKPYT HEIMONBIXHOH BepTHKa/b-
HOH OCH, NMPOXOJfIUEH Yepes ero LEeHTP H IepneHANKYspHO
K miockoctH Konbua. Ilpu kakoil wactore ofoporoB HaHHOE
KOJIbLIO MOXET Pa3opBaThCs?
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1.316. Cranbhas npoBosioka auamerpa d=1,0 MM HaTsinyTa
B T'OPM3OHTAJILHOM IIOJIOXKEHHM MEXJy [ABYMs 32KUMaMM, Ha-
XOALIMMMCH Ha paccrosinud [=2,0 m apyr ot npyra. K cepe-
JIHEe NpOBOJIOKM — TouKe O — MOjBeCUsiH IPy3 Macchl M=
=0,25 kr. Ha ckoabko cantumerpoB onycturca TOuka O?

1.317. OpHoponueli ynpyruii OpycoK IBHXKETCH MO TJaj-
KOl TOPM3OHTANBHOH NJOCKOCTH MOJ JIeHCTBUEM NOCTOAHHON
cumbl F,, paBHOMEpHO pacnpeliesienHoll no Ttopuy. Ilnomans
Topua pasHa S, mopyab IOnra marepmana — E. Haiitn or-
HOCHTENIbHOE C3KaTve OpycKa B HanpasBJieHHMH JIEACTBHSA JaHHOH
CHJIBL

1.318. Touruii ONHOPOIHBINI MEJHEI CTepXKeHb JIJMHEL [
B Macchl 1 paBHOMEPHO BpalllaeTcs ¢ YIJIOBOH CKOPOCTLIO @
B TOPH3OHTANBHOH IJIOCKOCTH BOKPYI BEpPTHKAaNbHOH OCH,
npoxoismell uepes oiuH M3 ero Konuos. Haiitn cuny Hars-
JKEHMsl B CTep)KHE B 3aBHCHMOCTH OT PACCTOSIHMS 7 JIO OCH
BpalleHus, a TAKKe YIJIUHEHMe CTEpPIKHA.

1.319. Cn/oiiHOH MEAHBIH LWIHHAP AIMHBE [=65 cM no-
CTABMJIM HA TOPM3OHTANBHYIO NOBEPXHOCThH M CBEpXy IpH-
JOXHJIY BEPTHKANBHYIO CXuMaromyio cuay F=1000 H,
KOTOpasi paBHOMEPHO pacTpejieieHa no ero topuy. Ha ckonbko
KyGMYECKHX MMLIMMETPOB H3MEHMWJCH Npu 3ToM O0beM UM-
JUHApa?

1.320. Meanbiii crepKeHb AAMHBI [ TIOJBECHIH 3a OfMH
Kosen, K norosky. Hafitu:

a) yasuHeHue crepxkusa Al nopn JieficTBreM €ro coGCTBEHHOrO
BECA;

6) oTHOCHMTE/bHOE npupalienye ero oovema AV/V.

1.321. Bpycok n3 marepuana ¢ monysem lOura E u koad-
¢unuentom [lyaccona p nousepriy BCECTODOHHEMY CXKATHIO
nasnenueMm p. Haiitn:

a) OTHOCHTeJbHOE YyMeHblleHHe ero o0neMa;

6) cBA3b MexIy Kos(buiueHToM cxkumaeMmocTH P H ynpy-
MMM MOCTOSHHEME E B .

ITokasatb, uyto KoabduumeHT [lyaccoHa p He MoxkeT npe-
BBlILATh 1/2.

1.322, CranpHasi Oajlka NPAMOYrONbHOTO CEYEHHS BMOH-
THPOBaHa ONHMM KoHIOM B cTeny (puc. 1.69). Ilox nedictenem
CHIEI THXKECTH OHAa MCHLIThIBaeT HeGosnbluoll u3rub. Hairtu
pagmyc KpPMBM3HEI HefiTpasbHOro cjosi (CM. IyHKTHp HA PH-
cyuke) BOm3u Touku O, ecnu aym-

HA BLICTYNAIONET0 KOHIa Oanku 7/%0 L

1=6,0 M n ee Tonmuna hA=10 cm. 7k = ;
1.323. CranbHOH  CTepIKeHb “ZA l

KBaJpaTHOTO CEYEHHs CO CTO- Puc. 1.69
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poHOH a BMOHTHDOBAH OJHHM KOHIIOM B CTEHKY TakK, YTO
BBICTYNAIOWKE KOHell ero uMeer ajuHy ! (puc. 1.70). Ipene-
Operasi Maccoil CTep)KHSl, HaliTH C IOMOIUBIO YpPaBHEHHS
(1.68) ¢opmy ympyrofi JiMHEM H CTpeay nporu6a A, ecJu
Ha ero xouen, A peficTByer:

a) u3ruGalmui MOMEHT Napbl cui N;

6) cuna F, HanpaBJaeHHasi BIOJb OCH Y.

%
do .
. A ! ]
y AN AN
Puc. 1.70 Puc. 1.71

1.324. CranpHas 6anka niueel | cBOGOAHO OmHpaeTcs
CBOMMH KOHUaMM Ha npa ymopa (puc. 1.71). MomeHT HHepuuu
€e mnonepeuHoro ceuenHs papeH [. [IlpeneGperas maccoi
Ganky H cuHTas Nporu0bl MaJibIMH, HaHTH cTpety nporu6a A
noj, fiefictBueM cuiibl F, NpPHJIOKEHHO K €e cepelyHe.

1.325. Cranphas Ganka HMeeT MpPSIMOYTOJBHOE CEYEHHE,
BBICOTA KOTOpOro pasHa h. BocnosbsoBaBLIHCE ypaBHeHHEM
(1.68); maiiTu ctpeny nporua A, KoTopas o6yc/iOBJeHa coG-
CTBEHHbIM BecOM OasKH, B JBYX CJAyYasiX:

a) GaJlKa BMOHTHDOBAHa OJHHMM KOHIOM B CTEHY TaK, 4TO
J/IMHA ee BLICTYMNawLlero Koena pasHa I (puc. 1.72, a);

6) Ganka fnuHE 2/ CBOMMH KOHIIaMH CBOGOJHO ONHpaeTcs
Ha jge oriopel (puc. 1.72, 6).

e L
/ =~
Y T o]
2) A A
fe— 2L !
~— )
, T . 0
0) v
Puc. 1.72 Puc. 1.73

1.326. CranbHas nuacTHHKAa TOMUHHEI A HMeer (opMy
KBajipata co cTopoHofi I/, npmuem h<l. IlnacTHHKa KecTKO
CKpemsieHa ¢ BepTHKanbHOE oceio OO0, Koropyro Bpalllaior
C NOCTOSIHHBEIM yrsioBbM yckopenueM P (puc. 1.73). Hatfiru
cTpesy nporuba A, cuuTasi H3rHG MasbIM.
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1.327. YCTaHOBHTL CBA3b MEXILY KpyTAIHM MoMeHToM N
H YIJIOM 32KpYYHBaHHR @ AJIS:

a) TpyOhl, Y KOTOpOl TOMIMHA CT€HOK Ar 3HAaUHTESBHO
MeHEIle pajauyca TpyoOh;

6) CIJIOIIHOrO CTEPXKHA KPYIJIONO CEYEHHSL.

Hx pmuna I, pagpuyc r v Monysb ciBHra G H3BECTHEL

1.328. Bruucaute MoMeHT cuil N, KOTOpBIE BHI3BIBAIOT 3a-
KpYUHBaHHE CTaJIbHOH Tpy6H Aausbl [=3,0 M Ha yroa ¢=2,0°
BOKPYT €€ OCH, €cJid BHYTPEHHHH M BHELUHHH JAHaMETPh TPYOH
paBHbE d; =30 MM u d;=50 mm.

1.329. Haiitt HauGonplllylo MOILHOCTB, KOTOPYIO MOXHO
niepefiatk ¢ IOMOILBIC CTANbHOTO Basa, Bpallalouierocs Bo-
KPYF CBOefl OCH ¢ yrJioBoH ckopocTeio =120 pan/c, ecau ero
mmna (=200 cm, pamuyc r=1,50 cM H ponycTumbli yros
3aKpyuuBanus 9=2,5°.

1.330. OpHopopHOE KOJBLIO MacChl 1M, uMelollee BHEIIHHH
pajuyc r, IJIOTHO HacakeHo Ha BaJl paguyca r;. Bax
BPaIAIOT C TOCTOSIHHBIM YIVIOBBIM YCKOpeHHeM f8 BOKpyr
ero ocu. Haiitm moment ynpyrux cun zepopMauus CIBH-
ra B KojbLe B 3aBHCHMOCTH OT DacCTOSiHHSl 7 JIO OCH Bpa-
[IEHHS1.

1.331. Haiitn sHepriro ynpyro#i nedopManu¥ cTajbHOro
CTep:kHA Macchl m=3,1 Kr, KOTOpHl pacTAHYT TaK, 4YTO €ro
OTHOCHTEJIBHOEe yJauHeHye e=1,0-1073.

1.332. CranpHoM UMIHHADHUECKHH CTepXKeHb JJIMHBI
H pajuyca 7 NOABECHJIH OJIHFM KOHIIOM K TNOTOJIKY.

a) Haiitm smeprmo U ympyrofi pedopmanuu CTepXKHS.

6) Buipasuts U uepe3 OTHOCHTENBHOE Y/JIHHEHHE CTEpXK-
un Al/l.

1.333. Kakyio pabory Heob6xoiuMo COBEpLIHTh, YTOGH!
CTaNbHYI0 ToJoCY AauHB [=2,0 M, wupuHn h=6,0 cM H
TOJUMHEL! 8=2,0 MM corHyTh B Kpyramii oOpyu? Ilpemmona-
raercs, 4TO MpOIECC MPOHCXOAMT B Npefesiax YIOpyroit je-
thopManmy.

1.334. Halitm sneprmio ynpyro#i jedopMaliiu CTaJbHOIO
CTEpXKHS, y KOTOPOrO OJIMH KOHel 3aKpelleH, a IpYroi
sakpyueH Ha yroa ¢=6,0°. Inuna crepxus [=1,0 M, ero
paguyc r=10 MM.

1.335. Hafitu pacmpesesienne oGBeMHOl IJIOTHOCTH 3HEp-
THH YIpYro# fiepopMaiyy B CTaJBHOM CTEPXKHE B 3aBHCHMOCTH
OT paccTofiHuA r Jio ero ocu. JliauHa crepxHs I, yroa 3akpy-
YHBAHUA (.

1.336. OnpeaequTs OOLEMHYIO IJIOTHOCTB SHEPIHH YIIpY-
roil nedopmManMu B NpecHoi Boie Ha riyGume h=1000 M.
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1.7. N'uppopunamMka

@ OcHoBHOE YypaBHEHHE TH/POAUHAMHKH u/ieaNbHOR  JKUAKOCTH
{(ypaBHeHue Diinepa):
pdv/dt=1I—vyp, (1.73)
rfie p— MJOTHOCTb XKUJKOCTH, f— ofBeMHAs TJIOTHOCTL MaCCOBBIX CHIL (B
cayyae CHJIb THXKECTH f=pg), Vp—TPaiveHT [aBJeHuS.
@ VYpapuenue DBepuyanu. B cTalMonapHOM MOTOKE yeallbHOR
WHUIKOCTH BIOJIb JiioOOR JIHHHA TOKa

ov?/2--pgh -+ p=const. (1.76)
@ Cuna TpeHusI MeXIy ABYMS CJOSIMH JKHIKOCTH:
Frp=m|duv/dz|S, (1.78)

rjie 1)— BSI3KOCTb JKHUIKOCTH.
@ Oopmyana IMyasefins. TIOTOK XKHIKOCTH yepes Ioflepewtoe cewe-
gHe TpyOul (B M3/c)
TR pi—pa (1.77)
8n l
e R u |—papuyc ¥ ajuna TPYyOE, pi1— pg— pasHOCTD aBJEeHHI Ha
ee KOHIaX.
@ Uucio Peiinonbica, onpefeJsiontee Xapaktep TeHeHMH BSI3KO#
HKHAKOCTH:
Re=pul /7, (1.7n)
rae [—HekOTOpHI! XapakTepHbli pasmep.
@ Dopmyaa Crokca. Cuna COMPOTHBJIEHHSA ABHXEHHIO IMapuKa pa-
JIYCOM r B BSISKOR JKHJIKOCTH:
F=6mmru. (1.7e)

1.337. UneanbHast JUIKOCTb TEYET MO ILIOCKOH TPySe onu-
HAKOBOTO CEYEHHs, PACMIONOKEHHOH B TOPU3OHTAJBHON ILIO-
CKOCTH U W30THYTOH, KaK MoKasaHo Ha puc. 1.74 (BMZ CBEPXY).
Notok cranuonapbifi. OIMHAKOBE! JIY JABJIEHNST U CKOPOCTH
JKHWIKOCTH B Toukax I M 2? Kakoll BuJl HMEIOT JIMHMM TOKa?

57 Sz
Puc. 1.74 Puc, 1.75
1.338. Jlse MaHoMeTpuuecKue TPYOKHM YCTAHOBJEHE Ha

FOpPHM30HTANLHON TPYyOe MepeMEHHOro CeYEHHsl B MECTaxX, IH€
ceueHHs1 Tpy6nl papHbl S; u Sy (puc. 1.75). Ho Tpybe Teuer
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Bofia. Hafitu ofvem Bommi, npoTexaomiefi B eAMHULY BpeMmeHu
uepes ceyeHue TPYObi, €CJIH Pa3sHOCTb YPOBHeA BOAM B MaHO-
MeTPHYECKHX TPyOkaX pasHa Ah, .

1.339. TpyGka ITuto (puc. 1.76) ycraHoBnieHa no ocu
rasonpoBoja, MJoLLafk BHYTPEHHErO CeyeHHusi KOTOpOro paBHa
S. INpenefperast BA3KOCTHIO, HAlTH 06beM
rasa, npoxofLIero Yepe3 ceyeHue TpyOhl

B €IMHHLY BPeMEHH, €C/JH Pa3sHOCTb YpPOB-
Hell B JXXHJKOCTHOM MaHoOMeTpe paBHa Ah,
ah

a MJIOTHOCTH KHIKCCTH M rasa — COOTBET-
CTBEHHO P, H P.

- 1.340. IIupokuit cocyn ¢ HeGonbiinm
OTBEpPCTHEM B JHE Hano/HEeH BOIoH H P

o nc. 1.76

kepocuHoM. [lpeneGperasi BA3KOCTBIO, Haii-
TH CKOpPOCTb BHITEKAIOWed BOABl, €CIM TOMU[HHA CJOA
Bofet 1, =30 cM, a ciost KepockHa hy==20 cM.

1.341. Ha crone CTOMT LIMpOKMH LHJIHHAPHYECKHH COCYA
BoicoToit 50 cM. Cocyn manonnen Bogoii. Ipewebperas Bss-
KOCTBIO, HaAfTH, Ha KaKOd BHICOTEé OT OHA cocyla CJeAyeT
caenarb HeGO/MbUIOE OTBEPCTHe, YTOGHI CTPYA M3 HEro Guua
B NOBEPXHOCTh CTOJIa Ha MAaKCHMAJbHOE paccTosiHue I, . o
cocyna. Uemy paBuO [, ,.?

1.342. H3ornytyio TpyOKy ONyCTH/AM B MOTOK BOALI, KaK
nokasano Ha puc. 1.77. CKopocTb nOTOKAa OTHOCHTENBLHO
TpyOkn v=2,5 m/c. 3akphIThil BEpx-
HHHi KoHel TPyOKH mmeeT HeGOJIBIIIOR
OTBEPCTHE M HAXONHTCA HA BBICOTE
hy=12 cvm. Ha kakyio Beicotry h 6y-
JIET NOIHHMATbCA CTPYH BOJBL, BhI-
TeKatoiaa u3 OTBEpCTHA?

Puc. 1.77 Puc. 1.78

1.343. Ha ropusoHTanbHoM JHe IIMPOKOrO cocyia ¢ HAe-
a/bHON JKUIKOCTHIO HMEeTCA KpYIJioe OTBEpPCTHE paiHyca
Ry, a Hax HMM YKpeleH KPYIJBI 3aKphIThl UMIHHID pa-
auyca R.>>R, (puc. 1.78). 3a30p mexay UHIMHIPOM M JHOM
COCcyZia OYeHb MaJl, NJIOTHOCTh Mupikoctd p. Hailltw crarHye-
CKoe JaBJEHHE MHIKOCTH B 3a3ope Kak (yHKUHIO PAacCTOf-
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HHS 7 OT OCH OTBEpPCTHS H UMJIMHADA, €CJH BLICOTA CJIOSl XM/l
KOCTH paBHa h.

1.344. Kaxyio paboTy HEOOXOAMMO COBEpIUHTh, YTOOHI,
JieficTBYS mocTosiHHON CHiol Ha nopilens (puc. 1.79), BhInA-

BHTE H3 TOPH3OHTAJbHO PACNOJIOKEH-
s WHOro LMJIMHAPA BCio BOAY 3a Bpems [P
r== O06mbeM BOMIbI B IIMJIMHIpE paBeH V), nJo-
LaJb CEeYeHHs OTBEPCTHS — S, NPHYEM

Puc. 1.79 S 3HAYHTEJILHO MEHBLIE NJIOMANH NopL-
HA. TpeHue u BA3KOCTb mpeHeOpeRUMO
MaJkl.

1.345. 1lunuRppHuecKuit CoCys BEICOTH A ¢ NJOLAALIO
OCHOBaHHMA S HanoJNHeH BOXOH. B nHe cocyna OTKpELIH OT-
BEpCTHE ¢ nJaomazbio s<KS. IlpeneGperas BS3KOCTHIO BOMH,
ONpEeREeJINTh, 9epe3 CKOJILKO BpeMeHH Bcs BOna BHITEdeT U3
COCyJia.

1.346. I'opusonranbho pacnonoxensas Tpy6ka AB jiunk
[ Bpammaercss ¢ NOCTOSHHOH YIJIOBOI CKOpPOCTBIO (® BOKpYT
HENONBIKHOA BepTHKaIbHOA ocu O, NpoXopsmnel yepe3 KOHELl
A (puc. 1.80). B tpy6ke Ha-
XOIUTCH HAeaJbHAs XMIKOCTh.
Konenw A Tpy6ku orTkphIt, a B
3aKpPLITOM KOHUe B mMeercs
Ou€Hb MaJioe otBepcrue. Haii-
TH, € KaKOH CKOPOCTbIO OTHO-
CHTeJILHO TPYOKH OYHET BHITEKATh JKHIKOCTbL B SaBHCHMOCTH
OT «BLICOTE» €€ cToJ6a h.

1.347. Tlokasarb, 4YTOo B CJlyda€e CTaLUHOHAPHOrO TNOTOKA
H/IeaNbHOH IKHUAKOCTH ypaBhenue (1.7a) npusogur kK ypas-
HEHHIO DBepryaan. .

1.348. C nporMBONONOMHBIX CTOPOH IUHPOKOTO BEpTH-
KaJIbHOTO COCyZa, HallONHEHHOTO BOJNOH, OTKPLHUIM ABA OnM-
HaKOBHIX OTBEPCTHsl, Kaxjoe mjomaabio $=0,50 cm2. Pac-
CTOSIHHE MexJy HHMM no Beicore Ah=>51 cM. Haiitu pesyae-
THUPYIOIYIO CHJIy peaKIMH BHITEKAIOIEH BOMLL

1.349. B 6okoBoii cTeHKe IUMPOKOTO UWJIMHAPHYECKOTO
BEPTHKAJIBHOTO COCYJi@ BHICOTH h==75 cM cpiesiana yskasi Bep-
THKaJIbHAsl INeJIb, HUXKHHE KOHel| KOTOpPOH ymnHpaeTcss B KHO
cocypa. Jauua menu =50 cm, wyuprHa b=1,0 MM. 3akphB
ek, COCYR HaNOJHWJAM Boxoil. Haitty pesysbrupytomyio
CHJIy PpeakilHM BhITEKalollell BOAbLI HENOCPEACTBEHHO TOCJE
TOrO, KaK INeJb OTKPHLJIH.

1.850. Boza Teuer co ckopocrbio ¥ 1o usornytoii U-o6-
pasxoii Tpy6Ke, Jsexalel B TOPH3OHTAJBHOH TJIOCKOCTH.
Hnowane cevenust Tpy6ku S, papuyc sakpyraennss R. Hafitu:

66

—=d




a) cyMMapHBId HMOYJILC BOAbI B 3aKPYIJIEHHOH vYacTH
TpyOKH; . . .

6) MOLyJb CHJIEl, JEHCTBYIOLIEA CO CTOPOHBI TeKyleH
BOJIbl HAa CTEHKH H3OTHYTOH YacTH TpyGKu.
= 1.351. Bopja BbITeKaer M3 Gonblioro 6aka Mo H3OrHYTOH
oz npsAMBIM YIVIOM TPYOKe, BHyTpeHHHil pagHyc Koropoit
r==0,50 cm (puc. 1.81). Ilmuna ropusoHTanbHolt yactu TpyGKu
=22 cm. Pacxon Bomel Q=0,50 n/c. Haiith MoMeHT cui
peaKUuH BOJIb HA CTEHKH ITOH TPYOKH OTHOCHTEJNBHO TOUKH O,
O6YCJIOBNIEHHEIH TeYeHHeM BOJIbI.

d\_}‘
1 :
I‘ gl
i =
I ==
Puc. 1.81 Puc. 1.82

1.352. B GOKOBO# CTeHKe IIMPOKOrG OTKPHLITOTO GaKa
BMOHTHpOBala CyXKHBaollasicss Tpy6ka (puc. 1.82), uepes
KOTOpYIo BhiTeKaer Boja. [lnomane ceyenns Tpy6kn yMeHs-
waercAd of $=3,0 cM® 1o s=1,0 cM®. Ypoeenb Bousl B Gake
Ha h=4,6 M Bbllle ypoBHSI B TPYyGKe. [Mpenebperas Bs3Ko-
CTBIO BOIbl, HAafTH TOPH3OHTAJBHYIO COCTABJSIOULYIO CHJEL,
BHIpEIBAIOIEd TPYOKY H3 Gaka.

1.353. Iluanuapuueckuii cocys ¢ Bonoi BpallalT BOKPYF
€ro BePTHKa/IbHOi OCH € TOCTOSIHHOH YIJIOBOH CKOPOCTBIO ©.
Haiiu: : .

a) dopMy ceoGonHof NOBEPXHOCTH BOJIHI;

6) pacupenesienHe NaBneHUs BOAb Ha JHE cocynia BJOJb
€ro pajuyca, ecjii JiaBjieHue B HEHTpe IHA PaBHO po.

1.354. ToHkHii ropHu3ou-
TaJIbHbIfl JUCK paanyca R=
=10 cM pacnonoxen B ru- /
JIHHAPHYECKOH [OJIOCTH ©
Mac/ioM, BSI3KOCTb KOTOpOTO
n==8 mlla-c (puc. 1.83). 3a-
30pBI MEX]Y INCKOM M TOpH-
30HTANLHBEIMH TOPIAMH [10J10-
CTH OJIMHAKOBHI H paBHEI
h=1,0 mMm. Haittn wmouiocT, KOTOPYIO pa3BHBAIOT CHJIHI
BASKOCTH, LEACTBYIOUME Ha AWCK NPH BPAIIGHHH €TO0 C YI-

JIOBOH CKOpocTbi0 =60 pan/c. Kpaesnmu sdppexTamMu npe-
HeOpeyb.

N
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1.356. Haupnpifi unaneap paguyca R; nepememalor Brons
€ro OCH ¢ MOCTOAHHOH CKOPOCTBIO Uy BHYTPH KOAKCHAJILHOTO
C HHM HENONBHXKHOTO UW/IHMHApPa paguyca R,. Ilpoctpancrso
MeXJY LHJHHADaMH 3aNOJIHEHO BSIBKOR »KHAKOCThIO. Hafitn
CHOPOCTB JHAKOCTH B 3aBHCHMOCTH OT PAaCCTOSIHMS I JIO OCH
IHAMHApOB. TedeHHe JaMMHapHOe.

1.356. JKuIKOCTb ¢ BSISKOCTHIO 1] HAXORMTCS MEXLY ABYMS
JVIMHHEIMH KO2KCHAJIbHBIMH LHJHHAPAaMH C pagMycamMMm Ry W
R,, npnuem R, <<R,. BHyTpeHHHHl unJIHHID HenonpHxKeH,
a BHEIUHMH BpPalAOT C NOCTOSHHON YTJIOBOH CKOPOCTBIO ®g.
JlBmxenne XHAKOCTH JNaMuuapuoe. Mwmest B Buay, yTo cuaa
TPEHHUsl, ReHCTBYKOLIas HA €HHHLY NJIOWAJH LHJIHHAPHIECKOH
NOBEPXHOCTH Pajiyca r, onpenensercs GopMynoit =1nr (0w/dr),
HafTH:

a) YIVIOBYIO CKOPOCTb BPAILAIOLIEHCH YHAKOCTH B 3aBHCH-
MOCTH OT pajuyca r;

6) MOMENT CH TPeHHsl, NEACTBYIOMMX HA eMHHLY [JHHb
BHEINHEro LWJIHHApA.

1.357. Tlo Tpy6ke ammnbl [ v panuyca R Teder craumouap-
Hblil NIOTOK JKHJIKOCTH, IUVIOTHOCTb KOTOPOH p H BSISKOCTB 1).
CKOpOCTb TeYeHMsl KHAKOCTH B3aBHCHT OT PAacCTOSHHA 7 JI0
ocH TPyOkn no 3akony v=v,(1—r*/R?%). Hahmu:

a) OOBEM KUIKOCTH, MPOTEKAIOUleii Yepe3 ceuenne TPyGKM
B €IHHHLY BpeMeHH;

- 6) KHHETHYECKYI0 SHEPIHIO JKHIKOCTH B OObeMe TPyCKH;

B) CHJy TPE€HHsl, KOTOPYIO HCIILITHIPAET TPYOKa CO CTOPOHHI
JKHJIKOCTH;

I) pasHOCTb AaBJIEHHii Ha KOHUAX TPYyOKH.

1.358. B cucreme (puc. 1.84) us mmpoxoro cocyna A no
TPYOKe BbITEKaeT BSI3Kaf MMIKOCTb, MJIOTHOCTH KOTOPOH p==
=1,0 r/em®. Hairtn ckopocTs BeITeKaromes: KHAKOCTH, €C/M
h,=10 cM, h,=20 cM 1 hy=35 cM. Paccrosnus ! o1uBaKoBH.
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1.359. Pamuyc cedenus TpyGonpoBofia MOHOTOHHO YMeHb-
IIaeTcs MO 3aKOHY r=ree~"*, rge a=0,50 M~1, x — paccros-
HHe OT Hadana TpyGonpososa. Haltu orHowenue wucen Pei-
HOJIbJICA B CEYEHUAX, OTCTOSALIMX APYT OT Apyra Ha Ax=3,2 m.
a» - 1.360. Tlpu nBukeHuu imapuka paguyca r;=1,2 MM B ram-
LepuHe JiaMHHapHOe ofTeKaHWe HaG/IONaeTcsi TpPU CKOPOCTH
IapuKa, He Mpesplatomell v,=23 cm/c. Ilpu kakofi Mumnu-
MaJIbHOH CKOPOCTH U, Liapa pajuyca r,==5,5 cM B Boje o6re-
KaHue cTaHeT TypOyseHTHeM? Bsskoctd rimuepusa M Bojm
paBHbI COOTBETCTBEHHO 1},=1,39 [la-c u 1,=I1,1 mIla-c.

1.361. CBHHUOBHIN 1WADHK PAaBHOMEPHO ONYCKaeTcsi B IJiH-
uepHHe, BASKOCTb Koroporo 1=1,39 Ila-c. Ilpu kakom Hau-
GosblueM Auamerpe IIapHKa €ro o6TeKaHHe eUle OCTAeTCH Jia-
MHHapHBIM? FI3BecTHO, YTO mnepexos k TypGyJsieHTHOMy OOTe-
KaHHIO COOTBeTCTBYeT uHcl1y Re=0,5 (3170 3HadeHuwe umcaa
Re, mpu KkoTopoM 3a XapaKTepHHi pasMvep B3AT auaMeTp
LIapuKa).

1.362. Craibno#t mapuk nuamerpa d=3,0 MM onyckaercs
C HYJIeBOH Ha4ajbHOH CKOPOCTBIO B NPOBAHCKOM MacJje, Bfi3-
KocTk koToporo 11=90 mIla-c. Uepes ckoibko BpeMenu nocJe
Hayana JBUIKEHHMS CKOPOCTh Wiapuka GyfieT OT/IM4aTheAl OF
YCTa2HOBUBIUErocs 3HaueHus Ha n=1,0 %?

1.8. Peastusuctckan MEXaHHKa

. JIopeHueBo COKpalueHHe JJIMHB M 3aMeAJeHue Xxoja ABHIKYUIHXCR
qacos:

Afy
Vi’
rfe lp—coGcTBensas AMHHA, Afy—COGCTBEHHOE BpeMs JIBHKYUIHXCH 4a-
coB.
@ llpeoGpasoBanusn Jlopenna *):
x—Vt t—xV/c?
’ e s = = . 1.86
Vi—(io? y=h Vi=(Vic® (.49

@ Huteppan sy, —unBapuanTHan seauuuma:

=1,V I=(@/)3, At= (1.8a)

Sta=03— B =inv, (1.88)

The f13—MPOMEXYTOK BpeMeHH MeXAy cobnTHamy [ u 2, li3— paccros-
HYe MeXJIy TOYKAMH, Tie MPOM3OIVIM 3TH COOBITHSA,

*) [lpeanonaraercy, wro K'-cuctema oTcuera HABHIKETCH CO CKOpOCTsiO V
B NOJIOKHTENLHOM Hanpas/aeHHH ocH X K-cucTemsl, mpueM och X' u °
X COBNAZAiOT, a OCH y' W y MmapaANeNbHbL.
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@ llpeobpasoBanne CKOpOCTH:

s v—V . vy VI=(V[?
=T W oVt (1.81)
@ Peastusnctcknfll HMnyJbC: "
P =MV == it (1.80)
T Y=t

m
THAe M= — PeNSTHBHCTCKASE Macca, m—Macca (foKos).
v 1—(vfc)?
@ PeasTHBHCTCKOE ypaBHEeHHE RHHAMHKH YacTHILI
dp/dt=F, (1.8¢)
THe p— PeNSTHBHCTCKHR HMNyJbC HacTHHBL.
@ TlosHas ¥ KNHeTHYecKas SHEPTHH PEJATHBHCTCKOR YaCTHIBL

E=m,;t=m2+T, T=(m,—m)c2 {1.8x)
@ Cosse Mexny sHepruefl ¥ HMIYJLCOM PeJATHBHCTCKOR vacTHILBL
E2—p*cd=m2ct, p22=T (T 42mc?). (1.83)

@ Ilpy paccMoTpeHHH CTOJIKHOBEHHS YacTHL| ITOJ€3HO HCMOJB30OBaTh
HWHBapHaHTHYIO BeJIHUHHY:

E2— p?c2 = m2c, (1.81u)

rae E n p—noanas 9Heprus # HMNyJbC CHCTeMB HO CTOJIKHOBEHHS,
m-—Macca obpasoBaBlieficst YacTHUH (HJIH CHCTEMH).

1.363. Crep:keHb IBHKETCA B NpPOROJBHOM HaNpaBJeHHH
C TOCTOSIHHOM CKOPOCTBIO U OTHOCHTE/JIbHO HWHEPLHAJbHOM
K-cuctems! orcueta. Ilpn KakoM 3HaueHMM U AJMHA CTEDIKHA
B 5T0H cucTeme oTcueTa GyzeT ua 1=0,50 % MeHble ero cob-
CTBEHHOI JJIMHBI?

1.364. Vmeercsa npsMOYrofibHBEI TPEYroJibHHK, Yy KOTO-
poro Karet a==5,00 M U yroj mMexJy STHM KaTeToM H THIOTe-
nysoit a=30°. Haiitn B cucreMe orcuera K’, nBmKyiueics
OTHOCHTENIBHO STOrO TPEYroJbHHKA €O cKopoctbio v=0,866c
BJAOJIb KaTeTa a:

a) COOTBETCTBYIOINEE 3HAYEHHe yrIia a';

6) navHy !' IMNOTeHY3H H €e OTHOLIeHHe K COOCTBEHHOI
JUTHHE.

1.365. Haiitn cobGcTBenHylo JJIUHY CTEpiKHS, €CH B Jia-
6opaTOpHO! CHCTEME OTCYETa €ro CKOpPoCTb v=c/2, niuHa
I=1,00 M » yroi Mexily HUM M HaNpaBJeHHeM IBUKEHHS
¥=45°.

1.366. CrepxxeHb JBIDKETCH PABHOMEDHO B NPOAOJBHOM
HanNpaBJEHHH MHUMO IBYX MeTOK A M B, pacnojiomeHHBIX Ha
paccrosiuui Ax npyr ot gpyra. CHayajia B MOMeHT £, HanpoOTHB
MeTKH A oKasajicl nepelHU KOHell cTep»kHs. 3aTeM HanpoOTHB
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MeTKH B B MOMeHTH! {3 ¥ I3 OKasa/HChb COOTBETCTBEHHO Nepej-
Huii ¥ 33HHH KOHIB cTePxKHsA. HaliTh ero co6cTsennyio aauny.

1.367. C Kakoil CKOpOCTHiO ZBHraiKch B K-cHcTeme oTcyera
yachl, ecan 3a Bpemsi £=5,0 ¢ (B K-cucTeme) OHH OTCTajH OT
yacos 3Tol cHcrembl Ha Af=0,10 c?

1.368. CrepeHb mNpPOJETaeT C [OCTOSHHOH CKOPOCTBIO
MHMO MeTKH, HenoiBmxHOH B K-crcreme orcuera. Bpems
nponera A1=20 Hc B K-cucteme. B cucreme xe orcueta, cpsi-
3aHHOI CO CTEpXKHeM, MeTKa ABHIKETCHI BIOJIb HEro B TedeHHe
A#' =295 ne. Haiite cobGcTBeHRYIO AJIHHY CTEPXKHS.

1.369. CobcTBeHHOEe BpeMs XKH3HM HEKOTOPOH HecTabHJIb-
poii gactuusl Af,=10 nc. Kakofi myTe NpoONeTHT 5Ta YacTHLA
Jo pacmaja B JaCopaTOpHOH CHCTEMe OTCYeTa, Iiie €e BpeMs
wusHu Af=20 uc?

1.370. B K-cucteme oTcuyeTa MIOOH, ABHIKYLIHMIHCH CO CKO-
pocteio v=0,990c, nponeren oT MecTa CBOEro pOXAEHHS JO
ToykH pacnaga paccrosinpe [=3,0 kM. Onpene/uts:

a) coGCcTBEHHOE BpeMsl XKH3HH 3TOTO MIOOHA;

6) paccrosinHe, Kotopoe mnponeren MmiooH B K-chcreme
OTcYeTa € «ero TOYKH 3PeHHS».

1.371. JIBe uacTHLBI, ABHraBluHecs B aGoOpaTopHON CHCTe-
Me OTCYeTa Mo OfHOH NMpsAMOii ¢ OAMHAKOBOH CKOPOCTRIO U="/,cC,
fnonajH B HENOABHXKHYIO MHUIUEHb C HHTEPBAJOM BDPEMeHH
At=50 nc. Haiitu coGcTBeHHOE paccTosiHHE MEXKIY YacTHIAMH
JO MNOMaJaHHsi B MHILEHb.

1.372. CrepxeHb ABHIKETCH BIOJIb JHHEHKH C HEKOTOPOH
nocTosAHHOH ckopocThio. Ecan 3saduKcHpoBath NonoxeHHe
000HX KOHIOB JIaHHOT'O CTEP2KHS OJHOBPEMEHHO B CHCTeMe
oTCyeTa, CBAI3AHHOH C JHHelKOH#, TO PasHOCTb OTCYETOB IO
auneiike Ax;=4,0 M. Ecian ke nosoxeHHe o6GoMX KOHIOB
3aHKCHPOBATL OHOBPEMEHHO B CHCTEME OTCUEeTa, CBS3aHHOMN
CO CTepXKHEM, TO Pa3HOCTh OTCYETOB MO 3TOH Ke JHHeilKe
Ax,=9,0 m. Haiitu cofcTBeHHYI0 AIHHY CTEPIKHSI M €ro CKo-
POCTb OTHOCHTEJIBHO JIHHEHKH.

1.373. JIBa crepiHSA OJHHAKOBOH COGCTBEHHOH AJHHE [,
IBHXYTCH HaBCTpeuy JApYr Apyry napannespHO ofiueli ropH-
SOHTanbHOH OcH. B cHereMe orcyera, CBI3aHHOH ¢ OIHHMM H3
CTepXKHel, MPOMEXYTOK BpeMeHH MEXJIy MOMEHTaMH COBIIaJe-
HUSA JEBBIX H NpaBBIX KOHUOB CTEPIKHEH OKasajcsi pasHbM Al
KakoBa CKOpOCTb OJJHOTO CTEpIKHSI OTHOCHTEJBHO JPYroro?

1.374. J1Be HecTabHAbHBIE YacTHIL! ABIXKYTCA B K-cucreme
oTcyeTa MO HEKOTOPOH MPsAMOH B OXHOM HAlPaBJEHHH CO CKO-
pocteio v=0,990 c¢. Paccrosinue Mexiy HUMH B 3TOH CHCTEME
orcyera =120 M. B Hekoropwlii MoMeHT ofe YacTHUM pacna-
JIUCh OJHOBPEMEHHO B CHCTEME OTCUeTa, CBSI3aHHOH € HHMH.
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Kakoi npomexyTok BpeMeHH MeXJy MOMEHTaMM pacnafia
obenx yacrun, Habmopanu B K-cucreme? Kakas wactHna pac-
nanacb nosxe B K-cucreme?

1.376. Crepmenr AB, OpHEHTHPOBaHHLHIH BIOMb OCH X
K-crucreMbl oTcuera, ZBHIKETCA C MOCTOSIHHOM CKODOCTHIO U
B MOJMOXKHTEJLHOM HanpaBneHuH ocu X. Ilepensnm (o Xxomy
IBU)KEHHR) KOHLOM CTepIKHA ABJSeTCH Toyka A, saaHum —
Touka B. Haiitu:

a) coGCTBEHHYIO JUIHHY CTEDIKHS, €C/H B MOMEHT £, KOOP-
IuHaTa Toukn A paBHa x4, a B MOMeHT £ ; KoopAinHaTa TOYKH B
paBHA X g;

€) uepes KaKofl NPOMEXKYTOK BpPeMEHH Hal0 3adHKCHPO-
BaTb KOODAMHA&TH HayaJla M KOHNA CTEPXKHA B K-CHCTeMe,
YTOOE Pa3sHOCTb KOOPAMHAT OKa3aJach paBHOH COGCTBEHHOM
I/IHHE CTEPIKHS.

1.376. Crepxenn A'B’ IBIXETCA C IOCTOSIHHON CKOPOCTHIO
v oTHocHTENbHO crepxusi AB (puc. 1.85). O6a crepxkHs MMeloT
OJINHAKOBYI0 COGCTBEHHYIO 11~

A g v HY [, ¥ Ha KOHIAX KaXJOro U3
=0 HHUX YCTAHOBJIEHH CHHXPOHH-

O,, ? 3HPOBaHHBIE MEX Y COGOH Yacki:

Puc. 1.85 AcBuA’c B'. Tlycte MomeHT,
Korfia yacel B’ nopaBHAJNCH
¢ yacaMu A, B3fT 33 Hayajo OTCYETa BPEMEHH B CHCTEMax
OTCYETa, CBA3AHHLIX € KaX/bIM M3 crepxkHel. Onpenenuts:
a) nMoKa3aHus 4acoB B u B’ B MOMEHT, Korfia OHH OKaXyTCH
HanpoOTHB ApYr ApYra;
6) To e s YacoB A u A'.
1.377. Hmerorcs 1Be rpynnel CHHXPOHH3HPOBAHHEIX YaCOB
K u K’, IBMXYWHXCSl OIHA OTHOCUTEJBHO JPYro#i CO CKO-

A v .
N N DN
N2/ AN A AN/
A
aWaWNWaWaly
N/AAAAN VA AN
Puc. 1.86

pOCTBIO ¥, K3aK NOKasano Ha puc. 1.86. BosrmeM 3a Hawano
OTCYeTa BpPEMEHM MOMEHT, KOrlia yacH A’ OKaxyTcs HanpoTHB
yacoB A. HaobpasuTh NpHMEpHOE paCHOJOKEHHE CTPEOK
BCEX YACOB B 3TOT MOMEHT C «TOUKH spenns» K-yacos; K’'-uacos,

1.378. K’'-cucTema oOTCYeTa JBHKETCH B NOJOXKHTEIbHOM
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HanpaByieHuH ocH x K-crcreMur co ckopocteio V oTHocHTeIBHO
nocaenueit. ITycTb B MOMEHT COBNAJCHHS Hayaj KOODAHHAT
0 u O’ nokasaHMsi YacoB 06EHX CHCTEM B 3THX TOYKaX paBHhl

nymo. Haiith B K-cHcTeMe CKOPOCTH X mepeMEIleHHs TOYKH,
B KOTOpOH NOKasaHHMs yYacoB OOeMX cHcTeM orcyera OynyT Bee

BpEMA OHHAKOBLL. YOeNHThCH, YTO x<V.

1.879. B 1Byx Toukax K-CHCTEMHI OTCHETA NPOMBOLLIH CO-
GriTMsI, pasiesieHHble mpoMmexxyTkom BpemeHH Af. Tlokasath,
YTO €cJH 3TH COOBITHS NPHYHHHO CBssaHbl B K-cucreme (Ha-
npumep, BHICTPes M NOMNajziaHie NMyJH B MHUILEHb), TO OHH NpH-
YMHHO CBA3aHH M B Jrofoill
Ipyroit uHepuuanbhol K'- gty
CHCTEMe OTCcYeTa.

1.380. Ha nuarpamme
NpOCTpaHCTBA —  BPEMEHH
(puc. 1.87) nokasanbl TpH
cobutuss A, B v C, xoro-
phle MPOM3OLLIM HAa OCH X
HEKOTOpPOH  HMHepLMaJIbHON
cucrembl orcyera. Haitru:

a) NPOMEXYTOK BpeMeHH
Mexny coberrusMp A H B B 0 1 235 4 5 67z
TOR CHCTeme OTcyera, Trae Puc. 1.87
06a coObiTHA NPOHSOLNIH B
OIIHOH TOYKe;

6) paccrosiHHE MEXKJY TOYKaMH, FJe NPOMSOULIH COGBITHSA
A wu C, B ToOif cHCTeme oTcYeTa, Te OHH OIHOBPEMEHHH.

1.381. B mnockoct xy K-CHCTEMBI OTCHeTa ABMXETCH ygac-
THLA, NPOEKIHH CKOPOCTH KOTOPo# PpaBHH U, M vu,. Halitn
ckopocTh ' 3roi wacTHipl B K'-cHcTeMe, KoTopasi nepeme-
maercs Co ckopoctbio V oTHocHTesbHO K-CHCTEMHI B 110J10-
JKHTEILHOM HanpaBJieHHH ee OCH X.

1.382. Jlpe wacTHIbi IBHIKYTCA HaBCTpedy APYr APYry cO
ckopoctami 0;=0,60c # v;=0,75¢c no orHowenuio k JaGopa-
TOPHOH cHucTeMe orcyera. Hairp:

a) CKOPOCTb, C KOTOPOH YMEHBIIAeTCHi PacCTOAHHME MEXAY
qacTHllaMH B Ja6opaTopHoOil cucTeMe oOTCYeTa;

6) OTHOCHTEJIBHYIO CKOPOCTb YacTHIL.

1.383. Jlpa crepikHs ofHHAKOBO# COOCTBEHHOH IJMHH [,
IBHXYTCH B NPOAOJBLHOM HanNpaBJieHHH HaBCTpeuy APYT APYry
napaJjjiebHo ofbluell OCH € OOHOI W TOii e CKOPOCTBIO U OT-
HOCHTEJIBHO J1abopaTOpHOR CHCTeMBl oOTcyera. Uemy paBHa

g #/IMHA KaXJIOro CTepXKHs B CHCTEMe OTCYETa, CBA3AHHOI C Jpy-
THM cTepxHeMm?

A

- Ry ™ oy
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1.384. Jlpe pensiTHBHCTCKHE YacTHLB! JBHXKYTCS TIOA Npsi-
MBIM YIJIOM APYr K ApYry B JaboparopHoifi CHCTEME OTCYEra,
Npu4eM ORHA CO CKOPOCTBIO Uy, d APYyras cO CKOPOCTBIO Us.
Hafitn ux oTHOCHMTENBHYIO CKOPOCTD.

1.385. Hekoropaa necTabusbHasi 4acTHIA HBHXKETCH CO
cxopocThio ' B K'-cHcTeme oTcuera BRoJb ee ocH y'. K'-chcreMa
B CBOIO OYepefib NepeMelaeTcsl OTHOCHTENBHO K-CHCTEME! €O
CKOpPOCTBIO V' B MOJIOXKHTENBLHOM HampasnenuH ee ocH X. Ocu
x" ¥ x 0GEHX CHCTEM OTCHeTa COBIAAIOT, OCH §' M y napanjenn-
HBl Apyr fApyry. Hafith nyTh, KOTOpHIi YacTHUA NpONETHT
B K-cucteme, ecnu ee COGCTBEHHOE BpEMsl XKH3HH paBHO Af,.

1.386. Uactuua ppmxercas B K-CHCTEME CO CKOPOCTBIO U
non yrsiom 4 K ocu x. Hahtu coorBerctByromuii yron s K'-
CHCTEME, MepeMellaroIelicsl €O CKOpOCTBI0 V' OTHOCHTENBHO
K-crcreMbl B nOnOMKHTE/NLHOM HANPABJAEHHH €€ OCH X, €CAH
OocH x B x' O0eHX CHCTEM COBNAJAIOT.

1.387. Crepxenr AB opHeHTHpOBaH napannenbHo ocH x’
K’-cucreMbl oTcueTa H IBHXKETCS B STOi CHCTEME CO CKOPOCTHIO

v’ BHOsIb ee ocH y’. K'-cucTema B

K K CBOIO OYyepelb MABIKETCS CO CKO-
L I poctbio V' oTHocHrenbHo K-che-
' TEMH, KaK T[OKa3aHO Ha pHuC.

A B

1.88. Haiitu yron § mexay crep-
JKHEM H OChlo X B K-cucTteMe,
(I, S 1.388. K’-cucrema mnepemeiya-
€TCA ¢ TOCTOSIHHOH CKOpOCTBIO
V ordocutensHo K-cucremsl. Haii-
TH YCKOpPeHHe 4’ vYacTHIB B
K'-cucreme, ecnn B K-cHCTeMe OHa JBIDKETCS €O CKOpOCTBIO
U M YCKOPEHHEM @ MO NpSAMOi:

a) B HampaBJeHHH BeKTopa V;

0) nepneHnMKyNApHO K BekTOpy V.

1.389. CraproaBuias ¢ 3emnm BooGpaKaeMas KocMuue-
CKasl pakKeta JIBHXKETCSl ¢ ycKopeHHeM a =10g, ofMHAKOBHIM
B K&XJIOH MHEpPLHAaNbHO! CHCTeMe, MrHOBEHHO CONyTCTBYIOLEH
pakere. PasroH nponoyukancs no semuomy Bpemens t=1,0 ro.
Haiiti, Ha ckonbko npoleHTOB oTAMuaeTCs CKOpPOCTb paKeThbl
OT CKOPOCTH CBET4 B KOHIle pasroda. KakoB nyTe, npotifieHHbiil
paKeTodf K 3TOMy MOMeHTY?

1.390. Hcrombsys panubie npemsimymed sazaum, onpepe-
JIMTH BPEMS1 PA3rOHA paKeTH To B CHCTEME OTCYeTa, CBSA3AHHOM

T
c camoil pakeroil. Mmets B BHAY, uTO 1:0=SV1—(0/0)* dt,
0

rle T-— BpeMs pasrOHA B CHCTeMe 3eMJIH.
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1.391. Bo CKOJBKO pa3 penATHBHCTCKas Macca YacTHLEL,
CKOPOCTb KOTOpOIl OTJIMIaeTCs OT CKOPOCTH CBETa Ha 0,010 %,
NpeBLIIAET €€ Maccy MoKos?

1.392. [lioTHOCTL TNOKosAllErocs Tesa paBHa pg. Haitth
CKOpOCTb CHCTEMEl OTCY€Ta OTHOCHTE/bHO JIAHHOTO TeJIa, B KO-
Topoit ero niothocTb Gyzier Ha N=25 % Goubllie p,.

1.393. IIpoton npuxercs ¢ mmnyascom p=10,0 I'sB/e, rne
¢ — cxopocth cBera. Ha ckonbko mnpoleHTOB OT/HYaercs
CKOPOCTb 3TOTO NPOTOHA OT CKOPOCTH cpera?

1.394. Haiitn ckopocTb, NPH KOTOPOil pPeNATHBHCTCKHI
VMIYJILC YacTHIB! B 1)=2 pa3a NpeBbillaeT ee HBIOTOHOBCKH
HUMNYJIBC.

1.395. Kakyio paGoty Halio copeplIHTb, YTOOEI yBEJHYHTDH
CKOpOCTb yacTHUH ¢ Maccoli m ot 0,60c zo 0,80c? CpaBHHTb
MONYYEHHBIl Pe3yJbTaT €O 3HAYEHHEM, BEMHCJEHHBIM MO HE-
peNSTHBHCTCKOH (opMmyue.

1.396. Ilpu Kakoii cKOpOCTH KHHETHYeCKas SHeprHs 4dac-
THULI paBHAa ee 3HEPTHH MOKOf?

1.397. TIpn KakuX 3HAUYEHHSX OTHOLIEHHS] KMHETHUECKOH
SHEpTHH YacTHIb K €€ SHEpTHH NOKofl OTHOCHTEJIbHAs norpel-
HOCTb MPH PACUeTe €€ CKOPOCTH NO HEPeJATHBHCTCKOH (opmyJie
He npesbiuaer 1=0,010?

1.398. Haiity 3aBHCHMOCTb MMNYJIbCa HaCTHIHI C Maccoit
m OT e KHHETHUYECKOH 3HepruH. BHIUNCHTL HMIYJBC [POTOHA
¢ KuHeTmyeckoli sHeprueir 500 MaB.

1.399. Haiitu ckopocTd 4acruilbl, KUHETHUECKas 3HEprus
koropoit T=500 MaB u umnysbe p=865 MaB/c, raie ¢ — cko-
POCTb CBeTa.

1.400. Tlydox pensTHBHCTCKMX YacTHIl © KHMHETHUYECKOH
sueprueit T najaer Ha norJollaioutyio Mumenb. Cuna Toka
B nyuke paBHa [, 3apsii H Macca KaXJOH YacTHILI — e H M.
Haiitn cujy JiapjieHHsi nyYKa Ha MHIIEHb M BhIJIENSIOIYIOCH
B Hell MOIIHOCTB.

1.401. CkonbKo sHepruu (B pacdere Ha EJMHHIY Macchi)
HeoOXOMMO 3aTpaTHTh, YTOOH COOOUIMTH MepBOHaYaJbHO IIO-
KOMBIIEMyCsi KOCMHYeCKOMYy kopabumo ckopoctb v=0,980c?
ConpoTHupJieHHs HET.

1.402. Yactuna Maccsl m B MoMent {=(0 HaumHaer JIBH-
ratbes noj jeficteueM nocrosinHoil cunel F. Hafitn ckopoctb
YyacTHLH M NPOIJIEHHHH €10 nyTh B 8aBUCHMOCTH OT BpEMEHH l.

1.403. Yactuna Macchl 1 IBHXKETCS BAOIb OcH X K-cucreMbl
orcuera no 3axony x=} d*+c*f, rae d — HeKoTopasi NOCTO-
siHHaf, ¢ — CKOPOCTh cpera, { — Bpemsa. Haifitu cuny, neit-
CTBYIOUIYIO Ha 4YacTHIy B 3TOH cHCTeME OTCUeTa.

1.404. Hcxona us ypaenenns (1.8e), naiitn:
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a) B KAaKMX CAyYasX YCKODEHHe HYaCTHUbI COBTAJaer mno
HanpaBJieHHIO C AeficTBylouleil Ha Hee cuioil F;

6) KoabpHLMENTH PONOPLHOHANBHOCTH MeXay cuioll F u
yckopenvem a, koraa FLv u Fllv, rie v — cKopoCTb 4aCTHI(bI.

1.405. PenfTUBHCTCKas 9acTHUa C MMIYJICOM P H TOJHOM
sHeprueli E mpmxkercs Bioab ocu X K-cucremnr orcuera. [lo-
KasaTb, 4To B K’-cHcTeme, JABWXKYLIEHCH C MOCTOSAHHOH CKO-
pocteio V' oTHOCHTesNbHO K-CHCTEMbl B IIOJIOXKHTENBHOM Ha-
NpaBJeHHH €€ OCH X, UMIYJbC M TOJHa#A HEPrHf KaHHOH
yacTHiel onpefiessiotest dopmyaamu (§=V/c)

pi=(px—EVID [V T—P, E'=(E—p V)V 1P

1.406. Sueprus ¢orona B K-cHMcreme oTcueta paBHa e.
Bocriosib3oBaBlMCh ¢opMyiamH npeoOpa3oBaHHsl, IpHBEJEH-
HLIMH B TpeAblAyLuedl 3ajave, HaTH 3Hepruio & 3Toro GoToHa
B K'-cucteMe, nepemernasoieficsi co CKOpOCTbiO V OTHOCHTE/b-
Ho K-cucremel B HanpasneHuu nBuxkeHusi ortona. ITpH KakoM
3HauenuHn V sHeprus e’=e/2?

1.407. llokasarb, 4TO A/AA YacTHUBRl BeJMYHHa E3—pict
€CTh HHBapHaHT, T. €. MMeeT OfHO M TO JKe 3HaYeHHe BO BCeX
HHepLMaJIbHBIX CHCTeMaX orcdeTa. KakoBo 3HaueHHe 3TOro
HHBapHaHTa?

1.408. HeBTpoH ¢ KHHeTHYecKoH sHeprueii T=2mc?, rae
m — ero Macca, Haneraetr Ha APYTOH, INOKOSHI[HHCA HEHTPOH.
HaiiTn B cucTeMe HX UeHTpa Mace:

) CYMMapHY!0 KMHETHUECKYl0 3Hepruio T HeilTpOHOB;

6) UMOYJEC p KAXKJAOTO HeATpOHa.

1.409. PensiTHBHCTCKast YacTHLla C MAaccoll fm M KUHeTHye-
cKoil sHeprueit T HajleTaeT Ha NOKOSILYIOCSl YacTHUY € To#
e Maccoil. HaiiTm Maccy H CKOpPOCTb COCTABHOH YacTHILb,
ofpa3oBaBLIeliCA B pe3yJbTaTe COYAAapeHHs.

1.410. KakoBa nomxHa OBITb KMHETHYECKAa# 3HEpPIHfl Npo-
TOHa, Ha/jeTalOUEro Ha ApYro#l, NMOKOMIIMHCA NPOTOH, YTOOBI
HX CyMMapHas KHHETHUECKas SHeprus B CHCTeMe LIEHTpa Macc
Obl1a TaKasi e, KaK Y [IByX [IPOTOHOB, ABHXKYLIHXCS HaBCTpedy
ApyT JpYry C KHHeTHYecKMMH 3HeprusmMu T=25,0 I'sB?

1.411. HenonsmxkHaa 4YacThiia ¢ Maccoil m pacrajgaercs
Ha TPH YacTHLBI C Maccamm my, ms, ms. HallTh HauGosbluyio
[IOJIHYIO SHEPTHIO, KOTOPYIO MOXKET WMeTh, Hanpumep, YacTH-
ua my.

1.412. PensTuBMCTCKasi pakeTa BhmIOpachlBaeT CTpyH Trasa
C HEpEeNATHBUCTCKOH CKOPOCTBIO U1, IIOCTOSHHOH OTHOCHMTE/IBHO
pakerel. HafiTu 3aBHCMMOCTE CKOPOCTHM U paKeThl OT ee MacChl
m, ecjM B HaYaJbHbii MOMEHT Macca paKeTHl paBHa M.
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Yacte 2

TEPMOAMHAMHKA H MOJIEKYJISPHAS ®H3HUKA

2.1. Ypasnenune cocTosHus rasa. Ilpouneccn
@ VYpaBHeHHe COCTOSTHHA HJi€aJIbHOTO rasa:
’ m
p‘f='7u—'RT' (2.13)

rpe M —wmonsipuasi macca (Macca MoJs).
@ DBapomerpuueckas opmydia:
p=po exp (—Mgh/RT), (2.16)
rze po— LaBjienne Ha Bricote h=0.
@ YpabHenHe COCTOSHMS BaH-Iep-BaajIbCOBCKOro rasa (ans MoJsi):

a
(p+ Y )(VM—b)=RT, (2.18)

rpe Vpy—sonspHbili o6beM, SaHHMaeMHll NPH XaHHBIX p H T.

2.1. B cocyne obbemoM V=30 J1 comepXHTCS HA€aJbHHI
ras npu Temneparype 0 °C. Ilocsie Toro Kak yacTb rasa Oeuia
BHINYIIEHA HapyXy, L4BJEHHE B COCYJe NOHM3MJoCch Ha Ap=
=0,78 at™ (Ge3 u3Menenusi Temneparyphl). Halith mMaccy Bh-
nyueHHoro rasa. [1J0THOCTbL JaHHOrO rasa npHM HOPMaJbHBIX
ycaosusix p=1,3 r/a.

2.2. Jlpa onuHaKOBHIX GaJjljloHa COeNMHEHH TPYOKO# € Kia-
TIaHOM, NPONYCKAIOLHM Fa3 K3 ofiHoro GajjioHa B Jpyrodi mpu
passoctd pasaenuli Ap>1,10 atm. Cravana B omsoM Gasuione
6blJ1 BaKyyM, a B IPYTOM — HJ€albHBLIH ra3 npM Temneparype
t,=27 °C u papjenun p,==1,00 atm. 3ateM ob6a Gajsona Ha-
rpean Jo Temnepatyphl Iy=107 °C. Haiitn paejiesue rasa
B Gannowne, rae Gbl1 BaKyyM.

2.3. I'aa ¢ Monsipo#t Maccoli M HaxoauTCs TIOA JaBjieHHeM
p MEXIy JBYMSl OJWHAKOBLIMM T'OpHSOHTAJIbHBIMH ILIACTH-
Hamu. Temnepatypa rasa pacter JuHefiHo or Ty y HIDKHe#
wiacTHrH fio T, y Bepxueli. OObeM rasa MeXAy IJacTHHaMH
?anen V. Halitu ero Maccy.
¢ 2.4, Cocyn obremoM V=20 5 copmepXHT cMECh BOAOPONA M
reqansi’ npu Temneparype =20 °C u pmaBnenuu p=2,0 atm.
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Macca cvecn m==5,0 r. Halitn oTHOIIEHHE MacChl BOAOpOAA
K Macce rejiusl B JaHHOH CMECH.

2.5. B cocyne Haxomurcs cmech m,=7,0 I a30Ta U me=I11lr
yriekucJoro rasa npu Temneparype T=290 K u JaBieHuH
po=1,0 arm. HaiiTH noTHOCTb 3TOH CMECH, CUMTas rasbl Wie-
aJIbHBIMH. -

2.6. B Gassone o6bemom V=7,5 n mpu Tempeparype 7=
=300 K Haxomurcs cMech MI€aNbHBIX rasoB: v,=0,10 mons
kucaopona, v.=0,20 moaa asora u v4=0,30 mons yryiekuc-
joro rasa. Cumras rasbl WAeanbHBIMH, HaiTH:

a) JaBJIEHHE CMECH;

6) cpenHIO MOJApHYIO Maccy M JaHHO# cMecH, KOTOpas
BXOAUT B ypaBHeHHe ee coctosinus pV=(m/M) RT, rne m —
Macca CMecH.

2.7. B BepTHKAJBHOM 3aKpHITOM C OGOHX TODLOB LHJIHHADE
HaXOUTCS MacCHBHBI MOpIUEHDb, MO 06e CTOPOHEI KOTOPOro —
no onnomy Momo Bosmyxa. [Ipu T=300 K ornowenue Bepx-
Hero o6peMa K HuxHemy 11=4,0. [Ipu kakoit TeMneparype 310
otHouienue craHer ' =3,0? TpeHue He YUHTLIBATH.

2.8. [lopuiHeBBIM BOSHYUIHEIM HacOCOM OTKauyuBalOT COCYI
o6vemoM V. 3a ompe uuka (XOI MOPLIHA) Hacoc 3aXBAThHIBAET
obseM AV. Uepes CKOMBKO IWKJIOB AABJEHHE B COCYJ€ YMEHb-
muress B M pas? [lpouecc cyuTaTh H3OTEPMUYECKHM, ra3 —
UJI€aTbHBIM.

2.9. Haiitu naBnenue Bo3nyXa B OTKauHBaeMOM COCYJe Kak
¢yHKuMo BpeMeHH oTKauku £. O6neM cocyna V, nepBoHauasb-
HOE JlaBjieHue p,. [lpotlecc CUMTaTb H3OTEPMHMUECKHM M CKO-
POCTb OTKauKH He 3aBHCAIUEH OT JaBJieHus H
pasHo#t C.

[Tpumeuanne. CKOPOCTEIO OTKAUKHM
Ha3bIBAIOT 06bheM rasa, OTKAUHBAEMBIH 3a enu-
HUILy BpEMEHH, MPHYEM 3TOT OOBEM U3MepseT-
cfl NpH JaBJIEHHH Ta3a B JAHHLIE MOMEHT.

2.10. Kamepy obvemom V=87 n orkauu-
BalOT HacocoM, CKOPOCTb OTKAUKH KOTOpPOro
(cM. mpumeuanwe K TpenplAylleH 3ajaue)
C=10 n/c. Uepe3 cKOABKO BpPEMEHH JNaBJie-
HUe B Kamepe yMmeHblunTcd B 1=1000
pas?

2.11. B rsafkoit OTKPEHITOH ¢ 060HX KOHLOB BEPTHKAILHOH
TpyGe, uMeroulel 1pa pasHBIX ceueHHs (puc. 2.1), HaXomaTcs
JBa TOPIUHA, COEAHHEHHBIE HEPACTSXKHMOH HHTBIO, a MEeXIy
NOpUIHAMH — OJIHH MOJb HpleanbHOro rasa. Iljomans ceue-
Hus Bepxuero nopulHsa Ha AS=10 cm? GoJblue, yeM HIKHETO.
O6wasn macca nopuinei m=>5,0 kr. JlaBneHue HapyXHOro
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Bosfiyxa p,=1,0 atMm. Ha cKonbKO KenbBHH Hajno Harperb
ra3 MeXAy TNOpUIHAMH, YTOGH OHM NEPEMECTHJIHCh Ha [=
=5,0 cM?

2.12. HaiiTh MaKCHMaJIbHO BOSMOXKHYIO TeMIiepaTypy Hue-
aJILHOrO ras’a B KaXKJAOM H3 HIDKECJIeAYIONHX TNPOLECCOB:

a) p=p—aV? 6) p=pe?,
rhe Po, ® H P — NOJOXMTENbHBIE NOCTOAHHEE, V — o6BEM
MoJifl rasa.

2.13. Onpenennth HaHMeHbllee BO3MOXHOE NaBJIEHHE Hje-
aJlbHOr0 rasa B Ipouecce, TNPOMCXOSIUEM N0 3aKORy 7=
=T,t+aV? rne Ty M O — NOJOXKHTE/JbHLIE TIOCTOSHHHIE,
V — obwem mons rasa. Hao6pasuts npuMepHbI rpadHK sToro
npouecca B mapameTpax p, V.

2.14. BpicOknHl IWIMHIpHUYECKHH COCYJ C a30TOM Haxo-
JMTCA B ONHOPOIHOM MoOJie TSDKECTH, YCKopeHHe CBOOGOIHOro
najeHus B KOTOpoM paBHo g. TeMneparypa a3ora MeHseTcsl no
BEICOTE TaK, YTO €ro IJIOTHOCThL Bciofty ojmHakoBa. Haiith rpa-
nnent temneparypul dT/dh.

2.15. onycThM, AaBJieHHE p M IJIOTHOCTb P BO3LyXa CBS-
3aHBl COOTHOLIEHHeM p/p"=const He3aBHCHMO OT BHICOTHI
(snech n — noctonHHasn). HaliTh cooTBeTcTBYIOMNE rpagHeHT
TeMneparyphl.

2.16. Tlyctk Ha nOBepXHOCTH 3€MJIH BO3AYX HaXOIHTCH
ApH HOpMaNbHEIX yciopusix. CuHTas, 4TO TeMneparypa H Mo-
JfpHas Macca BO3JlyXa He 3aBHCAT OT BLICOTHI, HaHTH €ro zae-
JieHKe Ha Bhicote 5,0 KM Haj NOBEPXHOCTHIO 3€MJIH M B llaxTe
Ha rityOouHe 5,0 KM.

2.17. Cunras, YTo TeMmepaTypa M MOJfpHafg Macca BO3Zy-
Xa, a TaKXe ycKopeHHe CBOGOJHOrO nafieHHsi He 3aBHCAT OT
BBICOTHI, HaliTH pasHOCTb BHICOT, HA KOTOPBLIX IJIOTHOCTH BO3-
Jyxa npu Temneparype 0 °C ornmyalorcs:

a) B e pas; 6) Ha n1=1,0 %.

2.18. HpeanvHuill ras ¢ MoasipHOH Maccolt M HaxonuTcs
B BLICOKOM BEPTHKAJLHOM LIHJIHHIPHYECKOM COCyZe, RJOmaib
OCHOBaHM#l KoToporo S M Bbicota h. Temneparypa rasa T, ero
JlaBJIEHHE Ha HIDKHEE OCHOBaHMe p,. Cuurasi, 4TO TeMneparypa
H yCKOpeHHe CBOOOJHOrO MajicHusl g He 3aBHCHAT OT BLICOTHI,
HalTH Maccy rasa B COCYIe.

2.19. MneanvHblll ra3 ¢ MoasipHoii Maccod M HaxonMTes
B OYEHb BHICOKOM BEpPTHKAJIbHOM UHJHHAPHUECKOM COCYJe
B OTHOPOJHOM HOJIE€ TSIKECTH, AJA KOTOPOTrO YCKODEHHE CBO-
6onHOro nazeHus paBHo g. CuHTas# TeMmneparypy rasa BCIORY
ONMHaKoBOH M paBHoifi 7, HaHTH BBHICOTY, Ha KOTOpPOH Haxo-
JUTCA LEHTP THAXKECTH rasa.

2.20. MneanbHeli ras ¢ MonsipHoii maccoli M HaxoaHrcs
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B ONHOPOJHOM TO/IE THANKECTH, YCKOPEHHe ¢BOGOIHOTO TIANCHUA
B koropom paBHo g. HaliT nab/etue rasa Kak QYHKUHIO Bbi-
cotul h, ecau npu h=0 paBaeHHe p=p,, a Temneparypa Hame-
HAercs ¢ BICOTOHl Kak

a) T=Tyl—ah); 6) T=T1+ah), E
e «a — IMOJIOXKHTeNbHAA IOCTOAHHASN.

2.21. TopusoHTANBHLIA LMJIMHAD, 3aKPHITHA © OAHOrO
KOHIla, BPAULAIOT C TMOCTOAHHOMA YIJIOBOM CKOPOCTBIO @ BOKPYT
BePTHKaNbHO OCH, MPOXOAsUleH Yepes OTKPHITHIA KOHEU
unnuHapa. JlaBsenue BO3LyXa CHapyMu p, Temneparypa T,
Moasipuasi Macca Bo3gyxa M. Hailit naeneHue BO3nyxa Kak
QyHKuMIO pacCTOSIHHS 7 OT OCHM BpauieHus. MoaspHyio Maccy
CUMTaTh HE 3aBHCHAIIEH OT .

2.22, KaxoMy pnaBsieHMi0 HEOOXONHMO IOJABEPTrHYTB YrJie-
KHCJIBIA ra3 npu TeMnepatype T=300 K, uTo6ul €ro njoTHoCTh
okasanach papHoil p=500 r/n? Pacuer npoBect Kak Aas Hie-
anbHOro rasa, Tak M JJA BaH-Jiep-Baa/bCOBCKOro.

2.23. OnuH Moab a3ora HaxopurcA B obneme V=1,00 a.
Haiita:

a) Temneparypy a3ora, IPH KOTOPOHl MOrpelIHocTs B JaB-
JIeHuH, ONpeJenfeMOM YypaBHEHHeM COCTOSiHHS HIeajbHOro
rasa, coctapisier =10 % (no cpaBHeHHIO C JaBJeHHEM BaH-
Jlep-BaaJjibCOBCKOro rasa);

6) naBsieHHe rasa mp 3TOH TeMmieparype.

2.24. OguH MoJb HEKOTOpOro rasa HaxoOfHTCA B cocyne
o6vemom V=0,250 s1. [Ipu Temneparype 77;=300 K naBreHne
rasa p;=90 amm, a npu T,=350 K naBnenme p,=110 atm.
Haiitn nocrosinubie Bau-ziep-Baaneca pns storo rasa.

2.2. TlepBoe Hauano0 TePMOARHAMKKH. TenioeMKoCTb

@ [leproe Hauano TepMOAMHAMHKH:
Q=AU+A, (2.2a)

rae AU —npupamenne BHyTpeHHell 3HepTHH CHCTEMBL
@ Pa6ora, coBepluaemasi rasom:

A= S pdv. (2.26)
@ BuyTpeHHAR 3HEPTMA HACAJbLHOrO rasa:
_m _m RT __ pV
U -—7 CVT—_IW ;:_—l—‘v-__l . (2.23)

@ MonsipHan TensioeMKOCTb Fasa OpH NOJHTPONHUYECKOM mpolecce
{pV'" = const): :

R R ___(n—yR on
¢ v—1 n—1 (n—0)x=1)" (2.25)
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@ BuyTpeHHAR SHepIHA MOAS BaH-Aep-BAAALCOBCKONO raga:
e . U=CyT —a/Vy. 2.2n)

2.25. Tokasarb, 4T0 BHyTpeHHsAs S5Heprua U Boaayxa B KOM-
HATEe HEe 3aBUCHT OT TeMIIepaTypbl, €C/IH HapyMKHOe JaB/eHue p
noctosiHHO. Buuucaure U, eciu p paBHO HOPMAJLHOMY at-
MOCchepHOMY JAAaBJEHUIO U 06beM KoMHAaTH V=40 Mm%

2.26. JIpa TenJiou301MpOBaHHLIX Ga/uioHa | ¥ 2 HaNONHEHH
BO3JY XOM Y COeJHHEHB KOPOTKOH TpyOkoii ¢ kpaHoM. HaBecTHu
ob6beMbl 6a/1/IOHOB, a TaKXe JaB/eHUe U TeMrepaTypa BO3lyXa
B HuX (V;, py, Ty ¥ Vg, ps, Ts). Halitu Temneparypy u naBnenue
BO3JyXa, KOTOpblE YCTAHOBAITCSI HOC/E OTKPHITHUA KpaHa.

2.27. 'azo06pasHelit BOXOPOX, HAXOAUBLUMACA OPU HOPMAJIh-
HBIX yCJIOBHAX B 3aKpBITOM cocyle oGnemom V=50 i, oxuagu-
Ay Ha AT=56 K. Hafitu npupamenne BHyTpeHHe#l SHepTrUH
rasa M KOJMYECTBO OTAAHHOIO HM Telja.

2.28. Kakoe KO/UYeCTBO Tel1a HAJO COOOLIHTL a30Ty NpH
M3002pHYECKOM HarpeBaHHH, 4TOOB ra3 cOBeplMA paboty
A=2,0 Ix?

2.29. Haitru MoasipHyIo Maccy rasa, eclid Opu HarpeBaHHH ¥
m=0,50 kr sroro rasa Ha AT'=10 K usobapuyecku tpebyercs
Ha AQ=1,48 k/Ix Tenna GoJbille, 4eM NPH H3OXOPHYECKOM
HarpeBaHHH.

2.30. Ozuu MOJIL HEKOTOPOTO H€aIbLHOTO rasa usobapHuuec-
K# Harpenu Ha AT=T72 K, cooluuB eMy KOJMYECTBO TemJa
Q=1,60 klIx. Hafitn npupaiueHue ero BHyTpeHHeil SHepruu
¥ BeHunHy y=C,/Cy.

2.31. JlBa Monsi ufieaJbHOrO rasa mpu temneparype To=
=300 K ox/anunu HSOXOpHYECKH, BCJEICTBUE YETro ero AaB-
JieHHe yMeHbLIHIoCh B n=2,0 pasa. 3ateM ras usobapHueckH
pacIlMpHAH TaK, YTO B KOHEYHOM COCTOSHHH €ro Temieparypa
crana paBHOH mnepBoHavanbHOM. Hafitu konuuectBo Tenaa,
MOTJIOLIEHHOTO rasoM B AAaHHOM IMpouecce.

2.32. BulyMCaHTD y /IS Ta30BOH CMECH, COCTOAINEH U3 v, =
==2,0 Mo/IsT KHCJIOPOAA U v4=3,0 MoJIA yr/eKHc/I0To rasa. [asu
CYMTaTh HIEaJbHLIMH.

2.33. BuuMcAHTL yAelbHBIE TENVIOEMKOCTH Cy H cp AnA
rasoBoil cMec, coctosiue#t us 7,0 r asora 4 20 r aprona. ['asm
HleannHule,

2.34. B BepTuKaJbHOM LMJMHIpE MOA HEBECOMBIM MOpIUHEM
HaXOAHTCS OBHH MOJIb HEKOTOPOTO HJea/JbHOrO rasa MmpH TeM-
neparype T. IIpocTpaHCcTBO Haj HOpPLIHEM COOOIIAETCA C ATMO-
opepoit. Kakyio paGory HeoOXOZMMO COBEPIUHTB, YTOGHI, Meji-
JICHHO NOJAHUMAsA MOpIUeHb, U30TEPMHYECKH YBEJIHYHTbH OOBEM
‘fh3a nox HuM B n pas? Tpenus Her.
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2.35. BHYTpH 8aKpBITOrO € 060MX KOHUOB FOPH30HTA/BHOIO
LMJMHAPA HAXOLMTCS JIErKONOABMXKHLIA nopueHb. IleppoHa-
YaNbHO NOPIIEHDb JEJNT LHJMHID Ha JIBE paBHbIC YaCTH, KaXjas
061eMoM Vi, B KOTOPBIX HAXOMMTCS HAEANbHBIH Ia3 OfMHAKOBOM
TeMmeparyphl M TOJ OLHHM M TeM ke JaBjienueM po. Kakyio
pa6oTy Heo6XOAMMO COBEpIIHTb, YTO0kI, MeJJIEHHO ABHTast 1Op-
IIeHb, M30TEPMHYECKH YBEJIHYHTb OOBEM OJHOI 4acTu rasa B 1
pa3s no cpaBHeHHIO ¢ O6BbEMOM Jpyroit yacru?

2.86. Tpu monda MAEaNbHOTO ra3a, HaXOAMBILIETOCs MPH TEM-
neparype T,=273 K, wmsorepMuyeckd pacliMpuju B n=>5,0
pas ¥ 3aTeM H30XOPHYECKH Harpesiu TaK, 4To €ro aBJieHHE CTajo
PaBHBIM NEPBOHAyaJbHOMY. 3a Bech Mpolecc rasy COOCLIHJH
KosuuecTso Temwta Q=80 xJIx. Haditu y nasa sT0r0 rasa.

2.37. Viso6pasuth fi/isl WCaJbHOro rasa npumepHsie rpagu-
KH H30XOpHYECKOT0, H306apH4ecKOro, H30TepMHUECKOro M ajiu-
aBaTHyeckoro mpoLeccOB Ha Juarpamme:

ayp, T;6)V, T.

2.38. OnvH MoOJb KHCJIOpPOJa, HAXOAMBILErocsl NpH TEMIE-
parype T,=290 K, annaGaTuyeckH cxanu Tak, 4To €ro jasJje-
Hue Bospocio B =10,0 pas. Habru:

a) Temmeparypy rasa nocje CxKarus;

6) pa6oty, koTopasi Oblla cOBeplieHa HaJi rasoM.

2.39. Hexoropyo Maccy asora cxkanu B =90 pas (no
obneMy) OfimH pa3 aanaGaTHyecKH, APYTOH pa3 H30TEPMHYECKH.
HauasibHoe cocTosiHue ra3a B 06ouX ¢/1ydyasx oiuHakoso. Hafitu
OTHOLIIEHHE COOTBETCTBYIOIMX paboT, 3aTpayeHHbIX HA CXKaTHE.

2.40. BuyTpy 3aKpLITONO TEMJIOH30JIMPOBAHHOIO LHJIMHIpA
C MAEaNbHBIM ra3oM HaXOAMTCS JIErKOTNOABUXKHBLIH TeIIoNnpo-
BoZsLui nopiiensb, [Ipy paBHOBECHH NOPICHb ACJUT LMIIHHAD
Ha JiBe paBHEIE 4acTH W TeMmmepaTypa rasa pasna To. IlopiueHp
HayajaH MefneHHo nepemeiats. Haiite TeMneparypy rasa kax
¢yHKumO oTHOLIEHHS 1) 06beMa Gonbiuel 4acT K obbeMy MeHb-
mmeji yactu. [Nokasarenb aguabarel rasa y.

2.41. OnpesieuTb CKOPOCTh U HCTEUEHMS Trejusi U3 TernJo-
H30JIMPOBAHHOrO COCYZia B BaKyyM uepes Majoe OTBEPCTHE.
CuuTaTh, YTO HPH 5TOM YCJOBHH CKOPOCTb HOTOKA rasa B cocye
npeneGpexxumo Mana. Temneparypa resusi B cocyze T=1000 K.

2.42. OGbeM MOJIS HAEANBHOTO Ta3a ¢ NoKasaTeeM afinabarsl
v uamensior no sakony V=a/T, rie a — nocrosHHas. Hakru
KOJINYECTBO ‘TellJla, NOJy4YeHHOe ra3oM B STOM Ipolecce, ec/H
ero Temmepatypa HchbTaja npupaumenue AT.

2.43. [Toxasarb, yTO HpOLECC, IPH KOTOpOM pabora nueab-
HOTO rasa NPONOPUHOHAJIbHA COOTBETCTBYIOLIEMY NPHPAIIEHUIO
ero BHYTpeHHeli 3HEpruH, ONHCLIBAETCSl ypaBHEHHEM pV&=
=const, rae n — NOCTOAHHAxA.
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2.44. Haliti MOJISIPHYIO TENJIOEMKOCTb HAEAIBHOIO T'asa Mpu
nonuTponudeckom npouecce pV"=const, ecau nokasaresp
anuaGatel rasa paBeH Y. IIpH Kakux 3HaueHHsIX MOKasaress
MOJIHTPOMLL 11 TEIVIOEMKOCTb ra3a GYAET OTpPHLATe/NbHOH?

2.45. TIpH HEKOTOPOM MOJHTPONHYECKOM MpoLecce OObeM
aproHa Obu1 yBenmuen B o=4,0 pasa. [lasneHwe npu
sTom ymeHsumsiocs B P=8,0 pas. Haiitu monsipHyio tenJio-
eMKOCTb aproHa B 3TOM MpoIecce, CUUTas ras HaealbHbIM.

2.46. OnuH Mosb aproHa paclMPHJ/IH [0 HOJHTPOIE C MOKa-
saresem n=1,50. [Ipu 3ToM Temmeparypa rasa HCIbHTala MpH-
pamenre AT=—26 K. Haiiru:

a) KOJIHYECTBO MOJYYEeHHOTO rasoM Temia;

6) pabory, COBEpIUEHHYIO rasoM.

2.47. UreanbHulil ras c nokasarejeM aggabaTel Y pacLiHpHIIH
no 3akoHy p=aV, rae o — nocrosiHHas. [lepBoHaya/NbHEIA
o6beM rasa V,. B pesysibTare paciiMpeHns o0beM YBEJIUYHICA
B M pas. Hafitu:

a) npupaieHHe BHYTPeHHeHd 3SHEPruH rasa;

6) pabory, COBEpLIEHHYIO IasoM,

B) MOJISIPHYIO TEMJIOEMKOCTb asa B 3TOM IPOLECCE.

2.48. Hneanbhnifi ras, mokasatenb agMaGaTel KOTOPOTo ¥,
pacLHMpsIIOT TaK, Y10 cooiaeMoe rasy TenJo paBHO YObllH €ro
BHYTpeHHeil 3Hepruu. Hafitu:

a) MOJISIPHYIO TENJIOEMKOCTb rasa B 3TOM MPOLECCE;

6) ypasHeHHe mpouecca B napamerpax T, V.

2.49. OnuH MOJIb HJIEAIHLHOTO rasa ¢ noKasareseM aauabarnt
Y COBEpLIAET mpouece, MPH KOTOPOM €ro jAabjeHue punT*, rae
o — nocrosinHasn. Haiitu:

a) paGoTy, KOTOPYIO NPOHU3BEleT a3, €C/iM €ro TeMreparypa
ucnertaer npuparienue AT;

6) MOJAPHYIO TEIMJIOEMKOCTh rasa B 3TOM Mponecce; MNpH
KaKoM 3HaYeHHH 0 TEIUVIOEMKOCTb OyAET OTpHLATENbHOH?

2.50. MzneanbHelii ras ¢ nokasaresiem
aguabaTel y COBEpLUIAET Npouecc, MOpH
KOTOpOM €r0 BHYTPEHHsil SHEpPrHs
UwnV®, roe oo — nocrosinHas. Haiitu:

a) pa6ory, KOTOPYIO IpPOH3BEAET ras,
q9TOGLI BHYTPEHHSI PHEPTHSl HCMBITasa Pyc. 2.2
npupatuenve AU;

6) MOJISIPHYI0O TEMJOEMKOCTH Tra3a B 3TOM [pouecce.

2.51. OnMH MOJIb HAea/IbHOrO ra3a C H3BECTHHIM 3HAYEHHEM
Cy HaxoauTcs B JieBoit mosioBHHE uiuHApa (puc. 2.2). Cnpasa
OT MOpLIHA BakyyM. B oTCyTcTBHE rasa nopuieHb HaXORHTCS
BIVIOTHYIO K JIEBOMY TOpLY LMJIHHAPA, H NMPYKHHA B 3TOM MO-
JIOXEHHH He JepopmupoBaHa. DOKOBHWE CTEHKH NHJIHMHIApa H
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nopueHb — aJnabaTHEe. Tpenns wer. a3 narpesaioT uepes
JIEBHIT TOpEL LMJIHHADA. Haiitn Tennoemkocts rasa B 3TaX
YCJOBHSAX.

2.62. Hmeercs nnea.nbﬂuﬁ ras, MoJIipHasi TEIJIOEMKOCTE
Cy xoroporo u3pectHa. Halitn MoasipHyio TelJI0eMKOCTh 3TOr0
rasa Kax QyHKuuio ero o6peMa V, ecan ras copepiiaer npouecc
HO 3aKORHY!

a) T=T, e¥; 6) p=poe™, rne Ty, po ¥ 0 — TOCTOSIHHELIE,

2.63. Opuy MOJIb HIEANBHOTO rasa, TEMJIOEMKOCTh KOTOPOTO
npH MocTosiHHOM nabenuy C,, COBEPIIAET IMPOLECC MO 3aKOHY
p=po+alV, rne p, 1 a — nocrosinHeie. Haktu:

4) TEMJOEMKOCTh rasa Kak (yHKuMio ero obpema V;

0) coofumenHoe rady Temjo NMpH ero pacumpenun or Vi
Jo V,.

2.54. To e, uTO B NpefLIAYIel 3afiaye, HO ras COBepLIaeT
npouecc no 3akony T=T,+aV.

2.56. Haiirn ypaenenne npouecca (B nepemennnx T, V),
fIpH KOTOPOM MOJISIpHAs TEIJIOEMKOCTb HAEAJBHOTO Ta3a H3Me-
HfAeTCSl MO 3aKOHY:

a) C=Cy+aT; 6) C=Cy+pV; B) C=Cy+ap. 3nechb
2, P B a — nocrosHHbE.

2.56. IImeerca mueaspHbIl Tas ¢ NokasaresieM ajmabathl ¥.
Ero mMonsipHas TeIJIOEMKOCTb TNPH HEKOTOPOM IIpoliecce H3Me-
usercs no sakony C=a/T, rhe o — nocrosHHas. Haitru:

a) paGoTy, COBEpLUEHHYIO OHHM MOJEM Ta3a NpH €ro Ha-
rpesanun ot T, Jo TemInepatype B 1) pa3 GoJsbluei;

6) ypaBHeHBe mpouecca B napamerpax p, V.

2.57. Haiiru paGoty, coBepiiiaeMyio OZHHM MOJIEM BaH-fiep-
BAaJbCOBCKOrO Trasa TpH H30TEPMHUECKOM PACLIHPEHHH €ro
or o6vema Vy 1o V, npu remneparype 7.

2.58. Omun MoJb KHC/IOpOZa pacliHpHiH oT ofwvema V=
=1,00 a1 no V;==5,0 1 npu nocrosunoil remneparype 7==280 K.
BLuHCINTE KOJNHYECTBO TNOIJIOMEHHOTO TrasoM Temja. [las
CYMTaTh BaH-JEep-BaaJbCOBCKHM.

2.59. Haiitn nna BaH-ZIep-BaajJbCOBCKOrO rasa ypaBHEHHE
anuabathl B nepemenHblx T, V, ecaH ero TenyioeMKOCThb IpH
nocrosnHoM obbeme papHa Cy.

2.60. Onpemennty AJA BaH-NEp-BaaJbCOBCKOrO rasa pas-
HOCTb MOJIAPHBIX Tennoemkoctelt C,—Cy.

2.61. IIBa Tenyon30aMpOBaHHEIX 6a.r1.noua COC/IMHEHLI MEXAY
coGolt Tpy6kol ¢ kpanoM. B onnom 6annone obbemom V=10 a
Haxonurcs v=2,b6 Mons yrJekHcioro rasa. Bropofi Gannon
o6peMOM V,—lOO Jl OTKayaH O BhICOKOro Bakyyma. Kpanm or-
KpBUIH, U ra3s pacuiupnJcs. Canras ras Ban-fiep-BaalibCOBCKHM,
HafiTH NpHpalleHHe ero TeMmepaTypH.
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2.62. Kakoe KOHYeCTBO Temja Hajio coobiuth v=3,0
MOJISIM YTJIEKHCJIOTO rasa, YToObl NPH pACIUHPEHHH B BaKyyM
or ofnema V;=>5,0 n no V,=10 s Temneparypa ero He u3MEHHU-
nace? I'as cunTaTh BaH-Zep-BaabCOBCKHM.

2.63. IpoxoxreHne rasa yepes MOPHUCTYIO NMEPEropoAKy B
TeNJIOU30JHPOBAHHON TPyOe CONPOBOXKAAETCH pacIIMpEHHEM H
H3MEHEeHHEM TemnepaTypsl rasa (3bdekr xkoyns — Tomcona).
Ecnn nio paciiMpeHMs ra3 cyuTaTh BaH-Iep-BaajbCOBCKHM, a
nocsie PaCIIMpeHHs] — HAeallbHBIM, TO COOTBETCTBYIOLIEe NpH-
palleHHe TeMIeparyphsl rasa

Ti—Tm g (KT8 _22)

[Tonyunrs 31y dopmysy, npuMenus neppoe Hauajgo TEPMOIH-
HaMHKH K MOJIIO ra3a, Npoxojfiemy yepes neperopoxnky. Ilpo-
LECC CYHTATh AJHa0aTHYECKHM.

2.64. Bocnonn3oBaBumch GOpMyZION H3 mpedeAywed 3a-
Aauu, HaUTH 3HayeHHA Ty BOLOPOAA C HAYANbHBIM MOJISPHBIM
obbemom V;=0,160 n/mMonb, npu koropeix 3dgdekr Txoyna —
Tomcona Oyaer nonomurenshbM (1. e. T,<<T)).

2.65. Haiitn ¢ nomoupio dopMynel u3 3agauu 2.63 npupa-
menne AT Temneparyphbl rasa, €C/iH B HayaJbHOM COCTOSIHHH
npu T,=300 K ero monsipubiét o6sem V;=0,100 a/Moisb, a 3a-
Tem B mpouecce Dxoyns — Tomcona ras cunbHO pactuMpui.
Pacuer nposecru:

a) njna Bopjopojaa; 6) ans asoTa.

2.3. MoJiexyipHO-KHHETHYECKAS TEOPHS.
Pacnpegeaeunn Makcsemna # Boabumaua
@ Usncio ynapoB MOJIEKYJ rasa O efMHHIY HOBEPXHOCTH CTEHKH 33
€AMHHLY BpeMeHH:
v=(1/4) n<v), (2.3a)
rfe n— KOHUEHTPAILHA MOJIeKYJ, {U)—HK CPEAHAN CKOPOCT.
@ YpaBHeHHe COCTOSIHHSL MJIEAJIbHOTO rasa:

p=nkT. (2.36)
@ Cpennsin 3Heprus MoJeRyJ:
<e> = (i/2) kT, (2.38)

rfie i=fgocr+ nppt+2ny05.
@ OQyuxuuu pacrpejenesun Makcsesna:

@ (vy) = (m/2nkT)V2 exp (— mul/2kT), {2.3r)
[ () = (m/2nkT)'* exp (— mv2/2kT), 2.3n)
F (v) = 4x(m/2rkT) %/ 202 exp (— mu%/2kT). (2.3¢)
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@ Haubonee BeposiTHasi, cpepuas u cpefHdAs KBajpaThuHasi CKoO-
POCTH MOJIEKYJI:
bpep=V THTTim,
)=V @) kT [m, (2.3%)
Uyp = Vm_

@ Pacnpeznenenne Boarnmaua:
n=ngyexp (— U/ET), (2.33)

rae U — noTeHnuanbHasn 3HEprusg MOJIEKYJIhL.

2.66. CoBpemeHHBIE BaKYyMHBbIE HACOCHI NO3BOJISAIOT NOJY-
yarb jaeaenus Jo p=4-1071° [1a (npun KoMHATHO!H TemIlepaTty-
pe). Hatitu uncsio Mosiekys rasa B 1 cM® U cpeiHee pacCTOsiHHE
MEXy HHMH NPH 3TOM JAABJEHHH.

2.67. B cocyne o6bemom V=5,0 51 HaxoguTcs a30T Macchl
m=1,40 r npu Ttemneparype T=1800 K. Haiitu nasnenue
rasa, eciu npu stoii Temneparype 1=30 % MmoJiekys auccouuu-
POBAHO Ha ATOMBL

2.68. IlnoTHocTh cmecH renHs M a3ora NMPH HOPMAaJbHEIX
yenoeusx p=0,60 r/n. Haiith xoHueHnTpamMio atoMoB rejius
B CMECH.

2.69. Ilyctp uieanbHBEIH ras HarpeT J0 TeMleparyphl, NpH
KOTOpO#l y MoJiekyJ1 Bo30y KJeHsl Bce creneHu cBoGomp! (1ocTy-
narenbHEle, BpallaTenbHble W Kojebatenbnbie). Haiitn mossip-
HYIO TEIJIOEMKOCTb TAKOTO 'a3a NPpH H30XOpHYecKoM IIpolecce,
a TaKKe MokasaTesb anuabaTsl y, €CJIM ra3 COCTOMT U3 N-aTtom-
HBIX MOJIEKY.JI:

a) JiHeHHbIX; 6) HenuHefHbIX.

2.70. Upeanouulii ra3 u3 N-aTOMHBIX MOJIEKYJl PaCIUIHPSIOT
usobapuyecku, Cumtas, 4ro y MOJEKYJ Bo36GYXKIEHHI BCE CTe-
nenu cBobozib! (IocTynarebHble, BpallaresbHble H Ko ebaTeb-
Hble), HalTH, KaKasi HOJIS TEIUIOTHI, COOOLIaeMoii ra3y B 3TOM
npouecce, pacxopyercss Ha paboTy paciuMpeHHs.

2.71. Haiitu yucsio aToMOB B MoJieKyJie rasa, y KOTOpPOFO
IpH «3aMOpaKMBaHHM» KojieGaTeNbHEIX CTeneHeil cBoGoMIbl
IIOCTOSIHHAS p yBeJuuHMBaeTcst B 1=1,20 pasa.

2.72. HaiiTu MosisipHYI0 MacCy M 4MCJIO CTeneHedl CBoGoAbl
MOJIEKYJl MIEANBLHOTO ra3a, ecJld M3BECTHHI ero yJeNbHble Tell-
JoemMkocTH: ¢y=0,65 IIxk/(r-K) u ¢,=0,91 JLx/(r-K).

2.73. Haiitu uncno creneneil cBOGOLE! MOJIEKYJT HAEAJIBLHOrO
rasa, MoJisipHasi TEIUVIOEMKOCTb KOTOPOTO

a) npu nocrosnnom jasnenuH C,=29 JIx/(monb-K);

6) B npouecce pT=const paBha C=29 IIx/(Monb-K).

2.74. BblyuC/UTL NOKasaTeab anuabatel p st CMeCH,
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COCTOSIIEH M3 v; MOJIeli OZHOATOMHOIO rasa M vy MOJeH AByX-
aTOMHOIO rasa U3 »KECTKHX MOJIEKYJI.

2.75. MounekyJbl HJeaJbHOro rasza, y Koroporo p==1,40 u
Japaenue p==100 k[la, uMelor cpexmiol0 3Hepruio {e)=2,5X
X 107% JIx. Haiiti unciio mo/ieKy/1 B elnHHIE ofneMma.

2.76. Cocyx C ra3oM H3 KECTKHX JBYXaTOMHBIX MOJEKYJI
IBUIKETCS CO cKopocthio 'v=20 m/c. MoaspHas Mmacca rasa
M=32 r/monb. Haiitn npupaiuenue TeMnepatypnl rasa nocne
BHE3allHOH OCTAHOBKH COCyJa.

2.77. Beuucaute npu Temneparype £=17 °C:

a) CpeJIHIO KBaAPAaTHYHYIO CKOPOCTh U CPEJIHIO KHHETHYe-
CKYIO 3HEpPrHIO [OCTYNAaTeJbHOrO JBHIKEHHS MOJIEKYJIBI KHCJIO-
porna;

6) CpelHIO KBaJpaTHUHYI0 CKOPOCTb KaledbKH BOAB JHa-
merpa d=0,10 MKM, B3BelIEHHOH B BO3JyXe€.

2.78. Bo cKosbKO pa3 HaJlo pacliUpHTh agHabaTHYeCKH ras,
COCTOSIIHE M3 MKECTKHX ABYXaTOMHBEIX MOJIEKYJ, 4YTOOGHI HX
CpelHsIA KBaJpaTHYHAsi CKOPOCTb YyMeHbiHJace B mM=1,50
pasa?

2.79. Azor maccel m=15 r HaXOZUTCA B 3aKPBLITOM CocyJle
npu temneparype T=300 K. Kakoe kosnuuectso Tenna HeoG-
XORUMO COOOIMThL a30Ty, 4TOObl CpelHAA KBaJApaTHYHaH CKO-
poCTb €ro MoJiekyJs Bo3pocsia B 1=2,0 pasa?

2.80. T'as, cocTofIMi U3 KECTKHX JIBYXaTOMHBIX MOJIEKYJI,
HaxoAMTcA Npu Temnepatype T=300 K. Berucauts cpeqHion
KBaJpaTHYHYIO YIJOBYIO CKOPOCTb BpAIEHUA MOJIEKYJIBI, €CIH
ee MoOMeHT wHepuuH [=2,1-1073% r.cm3.

2.81. Ta3 u3 KeCTKUX JABYXATOMHBIX MOJIEKYJ, HaXOJUB-
IIHACS TIPH HOPMAaJbHBIX YC/JIOBHAX, anHabaTHYECKH CKalH B
1=>5,0 pa3 no o6bemy. Haiiti cpenHio KUHETHUECKYIO HEp-
THIO BpAIlaTe/bHOTO JBHMKEHHS MOJIEKYJ/ibl B KOHEYHOM CO-
CTOSIHHH.

2.82. Bo CKOJIBKO pa3 H3MEHHTCH YHCJIO YHAPOB MECTKHX
JBY XaTOMHBIX MOJIEKYJI ra3a O NOBEPXHOCTb CTEHKH B €LHHHILY
BpEMEHH, €CJIM ra3 afinabaTHueCKH pacilHPHTb B 1] pas?

2.83. O6peM rasa, COCTOAILENO U3 MKECTKHUX JBYXaTOMHBIX
MOJIEKYJ1, YBEJIHIUIN B 11=2,0 pasa no NOJUTpoIe C MOJISAPHO#
Ten1oeMKocTblo C=R. Bo CKO/IBKO pa3 MaMeHusiach IPH 3TOM
YaCcTOTa yJlapoB MOJIEKYJ O CTEHKY cocyna?

2.84. Ta3 U3 XKECTKHX [JBYyXaTOMHEIX MOJIEKYJ PacIiHpHJIK
NIOJIUTPONMYECKH TaK, YTO YACTOTA yAAPOB MOJIEKYJs O CTEHKY
cocyZia He u3MeHHsach. Haiity MonsipHYyIO TeNnoeMKOCTb rasa
B 9TOM NpOLECCE,

2.85. QyHKuMA pacnpefe/eHHs BEpOSITHOCTel SHaYEHHI
HEKOTOpO# BelHYMHBI X mMeer BHA f=Ax npu 0<x<Ca. Bue
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sroro wnreppana f=0. 3neck A w a — nocrosunbie. Cauras,
YTo @ 3a]|aHo, HalTH:

a) sHauenne ¢yHKuuy-f npH x=a;

6) cpelHHe 3HaYeRHf X H X°.

2.86. Pacnpejienenre BeposiTHOCTefi 3HaueHHH HEKOTOpOi
BeJIMYHHB! X ONHChHIBaeTcs GyHKumel f=Ax(a—x) npu 0<x<a.
Bre storo nureppana f=0. 3necs A u a — nocrosuuke. Cyu-
Tasi, YT0 a 3ajaHo, HalTH:

a) Haubonee BEpOATHOe 3HaueHHE X H COOTBETCTBYiOllee
sHayenHe (QyHKUHH [;

6) cpeaHHe 3HAueHHA X ¥ X°.

2.87. Hairtn nas rasoobpastoro asora mpy T7=300 K or-
HOIIEHKE YHCAa MOJIEKYJ ¢ KOMIIOHEHTaMH CKOPOCTH BJOJL OCH
x B uuTepBase 30040,31 M/c K 9HCay MOJIEKYJ C KOMIOHEHTa-
MH CKOPOCTH BJIOJIb TO#t e ocH B HHTepBaje 500+0,51 M/c.

2.88. Hafitu BepostHocTb Toro, yro mpu T=300 K mone-
KyJIBl 430738 HMEIOT KOMIIOHEHTH CKOPOCTH BIOJb OCei X, Y, Z
cooTBeTcTBeHHO B HHTepBane 3004-0,30; 400+0,40 u 5004
+0,50 m/c.

2.89. OnpefeHTL OTHOCHTENBHOE YHC/IO MOJEKYJ, KOMIO-
HEHTEl CKOPOCTH KOTODHIX BJIOJIb OCH X HaXOJITCSl B KHTEpBane
(v, U,40v,), a MONyJH NEpNEHIHKYJAPHON COCTaBJSIOWEH
CKOpOCTH — B MHTepBaje (v, vy +6v,). Macca kaxnoi mose-
KyJHl m, Temnoeparypa rasa 7.

2.90. TI'as, cocrosiuii H3 MOJEKYJ Macchl 171, HaXOAHTCH
npu Temneparype 7. Hahth oTHOCHTEJBHOE YHCJIO MOJEKYJ,
Y KOTOPHIX MOJYJIH COCTaBJISIOLIMX CKOPOCTH, NepneHjiuKynfp-
HEIX K HEKOTOPOMY HanmpaBJeHMio, Jexar B HHTeppane (v,
v _|_+80 .L)'

2.91. Tloayquts ¢ nomowbio (2.3¢) GhyHKuHIO pacnpeieNeHHs
Makceenna B «npusesenHom» Bujie F (1), 1€ u==0/tyep, Ugep —
HanGosiee BEPOSATHAsA CKOPOCTh.

2.92. BryucauTh HanGoJiee BepOATHYIO, CPEIHIO0 H Cpell-
HIOIO KBaJIpaTHYHYI0 CKOPOCTH MOJIEKYJ ra3a, y KOTOporo n))n
HOpMAaNbHOM aTMOcQepHOM JAaBjeHHH mioTHOCTH p=1,00 r/m.

2.93. Haiitu oTHOCHTE/TBHOE YHCJIO MOJIEKYJ rasa, CKOPOCTH
KOTOpHIX OTNH4aoTcs He Gosee yeM Ha S1=1,00 % or sHaye-
HHSA:

a) HanGosee BepPOSATHOH CKOPOCTH;

6) cpefHell KBajpaTHYHON CKOPOCTH.

2.94. Onpeaenuth TeMNeparypy rasa, AJsi KOTOpOi:

a) cpeaHsisi KBaJjpaTHYHas CKOPOCTb MOJEKYJ BONOpOAa
Gosblle HX Hanbojee BepOATHOH CKOpOCTH Ha Av=400 m/c;

6) GyHKUMA pacnpelie/ieHHs MOJEKYJ KHC/IOpoAaa no CKo-
pocrsM F (v) Gyzier HMeTh MaKCHMYM NpPH CKOPOCTH v==420 Mlc.
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2.95. Haiitn TeMneparypy rasoofpasHoro asora, npH Ko-
TOpOi CKOPOCTAM MOJIEKYa v;==300 m/c 1 v,=600 M/c cooTer-
CTBYIOT OJIHHAKOBLIE 3HayeHUs! GyHKUMH pacnpenenenus F (v).

2.96. OnpesieTHTb CKOPOCTH U MOJIEKYJ! a30Ta, NPH KOTOPOH
+8HayeHHe ¢pyHKuuH F (v) nas temnepatrypul T, GyJeT TakuM xe,
KaK ¥ 15 TeMNepaTypH, B 1 pa3 Gonabed.

2.97. Tlpn kakoil TemMmeparype rasa, COCTOSILIEr0 H3 CMecCH
as3oTa M KHCIOpoRa, HauGo.nee BEepOATHHIE CKOPOCTH MOJIEKYJ
a30Ta M KHCJI0opofia OyAyT OTIHYAThCS APYT OT Apyra Ha Av=
=30 m/c?

2.96. Cmech BOOpORA M Te/IHSI HAXOMMTCS NPH TEMNeparype
T=300 K. IlpH kakom 3HAYEHUH CKOPOCTH U MOJEKYJ 3Haye-
A ¢ynkuur F(v) 6yayT OmMHAKOBRIMH J/isi 0GOMX TasoB?

2.99. Ta3 COCTOHT M3 MOJIEKYJl, MAacca KaKIOH M3 KOTOPHIX
paBna m. Ilpu kakoi Temmeparype 3TOro rasa YHCJIO MOJEKYJ
CO CKODOCTAIMH B 3aaHHOM MaJjioM HHTepBaJse (v, v+6v) Gyzner
MakcuManbHo? Halith nanGosiee BEpOSITHYIO CKOPOCTb MOJie-
KyJ, COOTBETCTBYIOILYIO TAaKOH TEMIepaType. .

2.100. Brmuncautbe cpeaHiolo NpoeKmHio ckopoctH {v,)
u (lv,)), ecin Macca KaxIoOh MONEKYJH m M TeMmeparypa
rasa 7.

2.101. Ha#tu (v2) — cpensee sHayeHHe KBajipaTa NpOeK-
IMH U, CKOPOCTH MOJIEKYJ rasa npu Temmneparype 7. Macca
KaxJioli MOJIEKyJIE paBHa M.

2.102, BbuyueauTbs ¢ noMmompio GyHKIHH @ (U,) YHCAO v
MOJIEKY/1 Ta3a, NMafaioWHX B €HHUIY BpeMEHH HA €IHHHUYHYIO
IJIOLIAZIKY, €C/IM KOHIEHTPALUSA MOJEKYJ n, TeMneparypa rasa
T u macca KaxJoH MOJEKYJHl M.

2.103. Onpenenntb ¢ noMompio ¢GyHKuMH ¢ (v,) RaBJeHHe
rasa Ha CTEHKy, €CJH TeMneparypa rasa 7 u KOHLEHTpauus
MOJIEKyJa n.

2.104. Ha#rru (1/v) — cpennee sHayenue o6paTHoli CKOpOCTH
MOJIEKYJl MAEajbHOro rasa npu Temneparype 7T, ecsiH Macca
Kaxol MoNeKyJbl paBHa m. CpaPHUTD NOJYYEHHYIO BEJUYHHY
¢ of6paTHON BeJMYHHOM CpefHel CKOPOCTH.

2.105. Ta3 cOCTOMT H3 MONEKYJ MAcChl 71 ¥ HAXORUTCA NpU
Temneparype 7. Hafitn ¢ nomompio ¢yrnkuuu F (v):

a) GyHKIMIO pAacHpefie/ieHUst MOJEKYJ N0 KHHETHUECKHM
suepruaM f(e); u3oGpasute npumepHbli rpaduk f(e);

6) HauGosee BepOSITHOE 3HAUCHHE KUHETHYECKOM SHEpIHH
€gep; COOTBETCTBYET JIH 8,,, HaHGoNEEe BEPOATHOH CKOPOCTH?

2.106. Kakas yacTb OQHOATOMHBIX MOJIEKYJ rasa, Haxomsi-
HIEFrOCA B TEIVIOBOM PABHOBECHH, HMEET KHHETHYECKYl0 3HEp-
“UrHI0, OTJIFYAIOHIYIOCS OT €€ CPELHEro sHayeHust He Gosiee yeMm
"Ha dn=1,0 %?

o
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2.107. PacnpeziesieHue MOJIEKyNnl MO CKOPOCTAM B [IyuKe,
BhIXOAsillleM H3 HEeGOJIBILOrO OTBEPCTHSI B COCY/E, OMHCHIBAETCS
dynkumeit Fy(v)=Avdexp (—muv*/2kT), rze T — Temmepatypa
rasa BHYTpH cocyja. Haiith HauGosiee BeposTHBIE 3HAUCHHA:

a) CKOPOCTH MOJIEKYJ/1 B MyuKe; CPABHHTH MOJYYEHHYIO Be-
JIMYHHY ¢ HauGosiee BEPOATHOH CKOPOCTHIO MOJIEKYJ B CAMOM
cocyfie;

6) KHHETHYECKOH IHEPrMH MOJEKYJ B MyuKe.

2.108. MueanbHplii ras, coctrosumii us MOJIEKYJ1 Macchl m
C KOHLIEHTpauuel n, umeer Temneparypy 7. Hafiti ¢ noMompio
pacnpeneseHus Makcpesia 4MC/IO MOJIEKYJ!, MAAAIOWHUX B €1K-
HHULY BPEMEHHM Ha €IMHHLY HOBEPXHOCTH CTEHKH NOJ YIVIaMH
8%, 34d¥ k ee Hopmamu.

2.109. Hcxons u3 ycioBuf mpeapiaymieit 3ajauyM, HalTh
UHCJIO MOJIEKYJI, MajalUX B €IMHHIY BPEMeHH Ha eIMHHIY
TNOBEPXHOCTH CTEHKH €O CKOPOCTAMH B HHTepBajie (v, v--dv).

2.110. Haiitu cuny, eficTBYIOLLyI0 HA YACTHIY CO CTOPOHEL
OJHOPOLHOTO TOJIsl, €C/IH KOHLUEHTPALMHU STHX YacTHIl Ha JABYX
YPOBHsiX, OTCTOSIIUX APYr OT Jpyra Ha paccrosiHuM Ah=
=3,0 M (Brosb nosis), oTmuaiores B =2,0 pasa. Temnepa-
Typa cucremnl T=280 K.

2.111. I'lpu HaGmoNeHNH B MUKPOCKON B3BELUCHHBIX YaCTHIL
TYMMHIYTa OOHAPYMKEHO, UTO CPEIHee YMC/IO MX B CJIOAX, pac-
CTOSIHHE MeXIY KOTOpbIMH h=4( MKM, OT/IHYaeTcsi Apyr or
Apyra B 1=2,0 pasa. Temmeparypa cpean T=290 K. Hua-
MeTp yactul d=0,40 MKM M HX mIOTHOCTL Ha Ap=0,20 r/cm3
GoJlblue MJIOTHOCTH OKpy atomed Xuakoctd. Hafith mo stum
AaHHBIM TIOCTOSIHHYI0 ABOrajpo.

2.112. Tlyctb 1o — OTHOLIEHME KOHLICHTPAIUY MOJIEKY.JI
BOJIOPO/a K KOHLEHTPALMH MOJIEKYJ1 a30Ta BO/IH3H [0BEPXHOCTH
3emiH, a 1) — COOTBETCTBYIOMIEE OTHOLICHHE HA BRICOTE fi—
=3000 M. Haiitu otHouienue n/m, npu T=280 K, nonaras, uro
TEMNEpaTypa ¥ ycKopeHHe cBOGONHOTO MAJCHHSA HE 3ABHUCAT OT
BBICOTHI.

2.113. B fIMHHOM BepTHKAJbLHOM cocyjie HaXxoauTcsi ras,
COCTOSILILMA U3 JIByX COPTOB MOJIEKYJ C MACCAMH M, H My, npu-
4em my>>m,. KoHueHTpamum sTHX MoseKyJ1 y IHa cocyna paBHH
COOTBETCTBEHHO 1y U Ny, NPHUEM n,—>n,. Cyutasi, 94T0 mo Beek
BLICOTE NOAJEPIKMBAETCA ONHA U Ta e Temmeparypa T ¥ ycko-
perre cBOGOJHOTO NMaJeHHsl PaBHO g, HalTH BHiCOTYy h, Ha Ko-
TOPOH KOHUEHTPAUMH 3ITHX COPTOB MOJeKyn GyAyT onuHa-
KOBEI.

2.114. B oueHb BbicOKOM BEPTHKA/IbHOM LH/IMHAPHYECKOM
COCyZie HAXOUTCS YIMICKUC/IbL ra3 PU HEKOTOPOH TeMnepary-
pe T. CuMrast mosie TAMKECTH OJHOPOAHBIM, HAHTH, KAK H3Me-
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HUTCSl JIaBJIEHHE rasa Ha JIHO COCy/a, €c/d TeMIepaTypy rasa
YBEJIMYHTE B 1] pas.

2.115. A30T HAXOIMTCSA B OYEHDb BLICOKOM COCYJie B OJIHOPOL-
HOM mosie TsKecTH npw Temneparype 7. Temneparypy ysenu-
uHsH B 1) pas. Ha Kakoii BeicoTe /i KoHUIEHTpALMA MONIEKY 1 OCTa-
Jach npexse?

2.116. T'as HaXONHTCA B OYEHb BBICOKOM LMJIHHAPHYECKOM

cocyjie ipy Temniepatype 7. Cuntasi roJie TAKECTH OIHOPOHBIM,
HaliTH CpefiHee SHAYeHHe INOTEHLHMANbHON SHEPIHH MOJIeKYJ
rasa. Kak 3aBHCHT 3Ta Be/MUYHHA OT TOIO, COCTOMT JIM ras W3
OJTHOTO COPT@ MOJIEKYJ1 HJIH H3 HECKOJNbKHX COPTOB?
v 2.117. 3aKphiTyIo ¢ 060HX TOPLOB IOPH3OHTANBHYIO TPYEKY
Amvebl [=100 cM nepemewlalOT ¢ NOCTOSHHBIM YCKOpEHHEM a,
HanpapJIeHHLIM BI0Jb €¢ ocH. BRyTpH TpyGKY HaxomMTCs apron
npu Temnepatype T==330 K. Ilpu KakoM sHaueHuu g KOHLEH-
TpauuH aprosa B6JIM3H TOPLOB TPYOKH GYRYT OTJIHYATbCS ApYyT
or Apyra Ha n=1,0 %?

2.118. Haiitn Maccy mMonsi KOJJIOMAHBIX YacTHIl, ecJH TpH
BpalleHHH LEeHTPH(YTrH ¢ yIJoBOH CKOPOCTBIO ® BOKDYT Bep-
THKAJIbHOH OCH KOHIIEHTPAIUA 3THX YacTHI[ HA PACCTOSTHHH I,
OT OCH BpauwieHMsi B %] pas Gosblile, YeM HA pPAcCTOSIHHH 7y
(B ommoii ropusoHTanbHOM mAOCKOCTH). TIIOTHOCTH Yactuu M
PacTBOpPHTE/IA pPABHbI COOTBETCTBEHHO P H .

2.119. T'opH3OHTANBHO pPacnONOKEHHYI0 TPYOKY ¢ 3aKpbi-
THIMH TOPI@aMH BPALIAIOT ¢ NOCTOSHHOM YIVIOBOH CKOPOCTBIO ©
BOKDYI' BEPTHKaJbHOH OCH, NpOXONSALIEH uepes OfUH H3 ee
TopueB. B TpyGke Haxonutes yriekucisii ras npu TeMmnepary-
pe T=300 K. Hauna tpy6ku /=100 cm. Haiitu 3Hauenye o,
IpH KOTOPOM OTHOLIEHHE KOHLEHTpALHH MOJIEKYJl Y NpOTHBO-
HOJIOKHBIX TOpLOB TpyOKkH 1=2,0.

2.120. [NorenumanpHas 3HeprHsi MOJEKYJ rasa B HEKOTOPOM
UEHTPAJIbHOM MOJI€ 32BHCHT OT PACCTOSIHHSA ¢ IO LEHTpa NoJs
Kak U (r)=ar® rie a — noioxuTe/bHas NOCTOSIHHAs. Teme-
patypa rasa T, KOHLEHTpPaLMsi MOJEKYJ B LEHTpe NOJIS fi.
Haiiru:

a) YHCJIO MOJIEKYJl, HAXOSIUHXCS B MHTEPBAJIE PACCTOSIHHM
(r, r+dr);

6) nauGosee BEpOSITHOE PACCTOSIHHE MOJIEKYJ OT LEHTpa
noss;

B) OTHOCHMTE/NbHOE YHCJO BCEX MOJIEKyJa B cioe (r, r--dr);

I) BO CKOJBKO pa3 H3MEHHTCS KOHLEHTPAIHS MOJEKyJ B
LEHTpe NOJIA NPH YMEHbLIICHHH TEMNEpaTyphbl B 1) pas.

2.121. Hcxons w3 yc/ioBHE npempiayiieli 3ajayM, HaiTH:

a) YHCJIO MOJIEKYJT ¢ NOTeHIHMAbHON 3Reprued (U, U +dU);

6) nanGoJiee BepoSITHOE 3HAUEHHE NOTEHIHAIBHOM SHeprum.
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2.4. Bropoe HAauan0 TEPMOAMHAMHKH. SHTPONUA

@ K.n.a tennosoft Mamuub:

n=A4/Q1=1—Q4/Qs, 2.43)
rae Qy— Teno, nony4yaemoe paGouHM TeJOM, Q;—m‘nanaeuoe Tenio.
@ K.n.a nukaa Kapuo:

n=(T1—Ty)/Ty, (2.46)

rne Ty u Ty—TemnepaTypbt warpesaTe]s M XOJOAHJIBHHKA.
@ Heparenctso Kaaysuyca:

6Q
;¢‘ -—T— = 0, (2.4B)

rre 6Q —snementapHoe Tensio, moMy4eHHOe CHCTEMOH.
@ [lpupamenne suTponuu cucTemsl:

AS> S 2. @.41)
@ OcHoBHOe ypaBHeHWe TePMOAUMAMHKH JJI8 o6paTuMBIX [pOLECCOB:
T dS=dU +pdv. (2.4n)

@ Csobonuas sneprus:
F=U~—TS, Ay=-—AF. (2.4¢)

@ Ceasp Mexny SHTpoOnHefi M CTATHCTHYECKHM BecoM Q (TepMOHHA-
MHYECKOH BepOATHOCTHIO):

S=kIngQ, (2.4x)

rre k2— noctronannas Boawumana.

2.122. ¥ Tennoso#t MaumHb, paGotatowed no uukay KapHo,
TeMneparypa Harpesaresis B n=1,60 pa3a GoJiblle TeMnepaTypul
XOJIOZHJIbHHKA. 3a OMH UMKJ MallMHA NPOW3BONMT paory
A=12,0 xIxx. Kakas paGota 3a UMK/ 3aTpaynmBaeTcsi Ha H30-
TEpPMHYECKOe CKaTHe pabouero BelllecTBa?

2.123. B kaxom cay4ae K. 0. A. uMkia KapHo moBeicutcs
Gosnbuie: MpM yBeJMuUeHUM TeMmrepaTypbl Harpepateis Ha AT
WJH [pH yMEHbIUEHHH TEeMNepaTyphl XOJIOAHJIBHHKA HA TAKYIO
e BEJIHYHHY?

2.124. Bopopon cosepmaer uuka Kapuo. Haiitu k. n. o
UMKJI4, ecAM NpH ajnabaTHYeCKOM paCIIMpeHHHU:

a) o6peM rasa ypeauuuBaerca B n=2,0 pasa;

6) naBneHHe yMmeHbluaercsi B n=2,0 pasa.

2.125. XononuipHas MamMHa, paGotaiomas no oGpaTHOMy
uMkay KapHo, omKHA NMOANEPKMBATL B CBOEH Kamepe Temme-
patypy —10°C npu Temneparype okpyxxaiome# cpennt 20 °C.
Kakyio paGoty Hazo coBepiunTh Hai paGoYuM BeIECTBOM Ma-
WHHEI, YTO06Bl OoTBectH OT ee KaMephnl Q,=140 k![x Tenaa?
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2.126. TemwioBylo Manmuy, paGorapuryio no nmukay Kapho
¢ K. . i. =10 %, HCnoNb3YIOT NpH TeX e TEIJIOBLIX pesep-
ByapaXx Kak XOJOIWIbHYI0 Mmatinny. HaillTH ee XonopuibHe
xoahduuenT e.

2.127. Uneanbheiil ra3 copepiiaeT IHKJ, COCTOAME U3 ye-
penyromuxca u3otepM U anuabar (puc. 2.3). Temneparypel, npu
KOTOPHIX NPOHCXOAAT H30TEPMHYECKHE
npoueccs, papun Ty, Ty u Ty Hairn 7 %
K. II. . TAKOTIO iIUKJa, ecJIH NPpH KaxK-
JIOM H30TEPMHYECKOM pacliHpeHHH ob6b- 7
€M rasa yBeJHYMBaeTcd B OJHO H TO
e YueIo pas.

2.128. Haiity K. 0. A. nuKaa, cocTo-

AIEro U3 JIBYX H30XOp H ABYX ajna- 5
6ar, eIH B HpeleNax INHKJIa obbeM 174
HfieaNbHOro rasa uamensiercs B n=10 Prc. 2.3

pa3. Pa6ouumM BelnecTBOM fABJII€TCA a30T.

2.129. Hafity k. 0. . nMKJa, COCTOAMEro U3 ABYX M300ap
H IBYyX anuabart, ec/H B npelesnax LHKJIa AaBjeHHe H3MeHseTcs
B n pas. PaGouee BemecTBo — HIA€AJIBHLIH ra3 ¢ MOKasaTeseM
azuabars y.

2.130. Vneanenuiit ras ¢ nokasareneM aguabaTh y coBeplua-
€T IMKJ, COCTORIMY M3 JBYX H30Xop M ABYyX mu3obap. Hailitu
K. 0. . TaKoro nHKJIa, ecid Temneparypa T rasa BospacraeT
B 71 pa3s Kak IIpH H30XOpHYECKOM Harpepe, TaKk H nNpH H3obapu-
YecKOM PpacliHpeHHH.

2.131. Hneanbneill ra3 copepiiaeT NHKJ, COCTOSAIMY H3:

a) H30XopHl, afAHabaThl ¥ H30TEpMH;

6) u3o6aprl, aguabaThl M H30TepMHI,

ApHYEM H3OTEpPMHYECKHI NpoLece NPOHCXOOMT NPH MUNUMAAL-
Hotl Temneparype nuKJa. Hality K. 0. K. KaXZ0ro nHMKJa, ecyiH
TeManeparypa T B ero npefiesiax U3MeHseTca B n pas.

2.132. To xe, yTo B NpeALIAYLIEH 3aka4€e, TOJBKO U30TepMHU-
YecKHMil mpolnecc NPOUCXOIHT NPH MAKCUMAAbHOL TeMIeparype
LMKJIa.

2.133. HpeanbHulli ras cobepllaeT LMKJ, COCTOSIUME M3
H30TEPMEl, MOJMTPONEl H aauabatel, NPHYEM H30TEPMHYECKHil
fponece NPOHCXOINT NPH MAKCUMAAbHOU TEMIEpaType LMKJA.
Haittu K. n. 1. Takoro nukJa, ecan Temneparypa T B ero mpe-
Jenax u3MeHseTca B n pas.

2.134. HpeanvHuil ras ¢ noxasareneM agMabarthl § coBep-
maer OpAMON NMKJ, cocTosAuMit W3 apuabartel, H3obapsl H
n3oxopel. Haiity K. n. 4. nukaa, e npu annaGaTHyeckoM
hponecce obreM HAeaNpHOro rasa:

“a) ypeqHuMBaeTcs B n pa3; 6) yMeHbllaercs B n pas.
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2.135. BocnoansopaBmuch HepaBeHcTBoM KaaysHyca, mo-
Ka3aTh, YTO K. I1. . BCEX LIHKJOB, Y KOTOPHIX OJHHAKOBAa MakK-
cHManbHas Temnepatypa Iyae H ONMHAKOBA MHHHMAJbHas
TeMneparypa Ty, MeHbLIe, ueM y mukna KapHo opH Tex-
H 1y

2.136. Kakyio MakcuManbHy0 paboTy MOMKET IPOH3BECTH
TeNJIoBas MallMHa, €CTH B KAUecTBe Harpesarte/a HCroJb3yercs
KycoK xenesa macchl m=100 kr ¢ HayaJabHOH TeMMnepaTypok
T.w=1500 K, a B KauecTBe XOJOIHJBHHKA — BOIA OKe€aHa
¢ temmeparypoit T,=285 K?
¢« 2.137. Hafitu (B pacuere Ha OMH MOJb) NpHpAIIEHHE SHT-
POTHK YIJIEKHC/IOTO Ia3a NpH YBeJIHYEHHH €ro TepMojHHaMHye-
CKOH Temmepatyphl B n==2,0 pasa, ecJH Mpolecc HarpeBaHHs:

a) nsoxopuueckuii; 6) usobapHueckuil.
laz cuuTaTh HAEAJLHBIM.

2.138. Bo ckosibko pa3 clefyeT YBeMHYHTh H30TEPMHYECKH
o6beM ueansHoro rasa B Kosauuectse v=4,0 Mo, 4TOGLI ero
SHTPONHs ucnbiTasa npupamenne AS=23 JLk/K?

2.139. JIpa Monst HAeanbHOro rasa CHayasna M30XOPHYECKH
OXJa/IHJIH, a 3aTeM H306apHYeCKH PacluHpHJIH TaK, 4TO TeMIe-
paTypa rasa cTaja paBHa nepBoHadyanbHOH. Hafitm npupaiue-
HHE SHTPOMMM rasa, eciH ero JapjeHHe B JIAHHOM fIpouecce
H3MeHHJoch B n=3,3 pasa.

2.140. Teauit Mmaccu m=1,7 r anunabaTHuecKH pacLUMPHJIH
B n=3,0 pa3a u 3areM H300apHUECKH CXaJH JI0 NepBOHAYaMb-
Horo o6wema. Hafitu npupainetne SHTPONHH rasa B 3TOM Mpo-
ecce.

2.141. Hakti npupaimeHHe SHTPOMHH JABYX Mosell Hieasb-
HOTO rasa ¢ nokasareseM anuatatbl y=1,30, ecin B pesyabrate
HEKOTOporo mpouecca ofbeM rasa yeeauuusics B o=2,0 pasa,
a JaB/eHHe yMeHbIUMJOCh. B f=3,0 pasa.

2.142. B cocynrax I u 2 naxomurcst no v=1,2 mosn rasoo6-
passoro resusa. Ornotenne o6nemoB cocynoB Vo/Vy=0=20,
a OTHOLUEHHe aGCOIOTHHIX TeMmepatyp resus B HUX Ty/T,=
=p=1,5. Cunran ras HieanbHbBIM, Ha#TH PAa3HOCTL SHTPOIHH
reius B 3THX cocynax (Se—Sy).

2.143. Onuu Mosib HAEaJTLHOIO ra3a ¢ noKasaTesieM aguataTel
Y coBeplliaeT NOJHTPONHYECKHH Mpouecc, B pesyJabTaTe KoTo-
poro afcosoTHasi TeMiiepaTypa rasa yBeJHYHBaeTca B T pas.
Tlokazatens noautpons! #. HafiTH npHpamenHe sHTPOMHUHK rasa
B JIaHHOM TIpoliecce.

2.144. Tlpouecc paciiupeHHs JBYX MOJIEHl aproHa MpOHCXO-
JWT T2K, UTO [IaBJEHHE ra3a yBe/JHYHBAeTCsl NpAMO MPONOPLHO-
HanbHO ero obwemy. Haiith npupauienre SHTponHH rasa [pH
yBesqHueHHH ero o6seMa B .=2,0 pa3a.

94




2.145. Vipeannbhbifi ras ¢ noxasareseM ainabaThi y coBepliaeT
NpOLeCC N0 32aKORY p=p—aV, rie p, H & — TOJOXHTENbHbIE
NOCTOsIHHEIE, V — oObeM. IIpH KakoM sHadeHUH o6beMa SHTpO-
NHsA ra3a OKa)KeTcsl MaKCHMaJibHOMH?

2.146. OnuH MOJBL HealbHOrO rasa COBeplIaeT mpounece,
NpH KOTOPOM SHTPONHS rasa MaMmeHseTcs ¢ Temnepatypodl T
no 3akony S=aT+Cy In T, rjie a — nonoxHTe/bHasA NOCTOAH-
Hafi, Cy — MOJIApHAs TENJIOEMKOCTh AaHHOI'C rasa NpH Mocro-
siHHOM ofbeme. HaiiTH, Kak 3aBHCHT TeMneparypa rasa oOT €ro
o6bema B S5TOM mpouecce, eciH npH V=V, Temneparypa
T=T°.

2.147. Haiith npHpaluesHe SHTPONHH ONHOTO MOJIA BaH-lep-
BaaJBCOBCKOTO ra3a NpH HIOTEPMHYECKOM HSMEHEHHH €ro
obbema or V, 10 V.

2.148. OnnH MOJb BaH-flep-BaalbCOBCKOrO rasa, MMEBLUHi
obwem V; H TeMnepatypy Ty, nepeBe/ieh B COCTOSIHHE C OGBEMOM
-Vq ¥ Temneparypoiit T,. HaiiTH cOOTBeTCTBYIOLIEE MpHpalleHHe
SHTPONMHH rasa, CYHTas €ro MOJIAPHYIO TemyoeMKkocTe Cy
H3BECTHOI.

2.149. Ilpn oueHp HH3KHX TeMneparypax TENJOEMKOCTh
KpucrannoB C=aT?, rlie a — nocrosindaa. HaliTh sHTponHio
KpHcTa/l/la KaK QYHKUHMIO TeMmeparypbl B 3TOH 00/acTH.

2,150. Hafiti npupallieHne SHTPONHH alOMHHHEBOro Gpycka
maccbt m=3,0 Kr npH HarpeBan#n ero or 71;=300 K no
T:=600 K, ecnrn B 3TOM HHTEpBasle TEMNEpPaTyp TeIJO-
eMKOCTL aJloMHHusa c=a-+bT, rne a=0,77 Jx/(r-K), b=
=0,46 MJIx/(r-K2).

2.151. B HekoTOpoM mpornecce Temneparypa BelecTBa 3a-
BHCHT OT ero 3HTponuH S no 3akony TwnS?, rie n — nocTosH-
Has. Haiith coorBercTByIONIyI0 TennoeMkocTh C BEIECTBa Kak
¢dyukumo S,

2.152. Haiitn TeMneparypy T KaK QYHKUHIO SHTPONHH S
BEHIECTBA JUIsl MOJIHTPONHYECKOro npouecca, PH KOTOPOM Ter-
JIOEMKOCTb BetllecTBa paBHa C. MaBecTHo, yTo NpH Temneparype
T, suTponus paBHa S,.

2.153. OnHH MoJIb HAEaJLHOrO rasa ¢ H3BeCTHBIM 3HayeHHeM
TenyoeMkoctH Cy coBepllaeT [porecc, NpH KOTOPOM €ro 3HTpo-
nua S 3aBucHT oT TeMneparypel T kak S=o/T, rie @ — no-
crosiiHag. TeMneparypa rasa uamenunace ot 7y 1o T',. Haiitu:

a) MOJISIpHYIO TEIJIOEMKOCTb rasa Kak QyHkumo T

6) KOJMuecTBO TemJja, COOOLEHHOe rasy;

B) paGoTy, KOTOpPYIO COBEpHIHJI ras.

2.154. PaGouee BelecTBO COBEpILUaeT IMKJ, B Npefenax
KoToporo aGcoJlioTHas TeMmeparypa H3MeHseTcs B n pas, a caM
LMKJ HMeeT BHJ, NMOKa3aHHBI:

95



a) na puc. 2.4, a; 6) Ha puc. 2.4, 6, rae T — Temneparypa,
S — surponus. Hatith K.n.A. umxaa. ‘

2.155. Mpeanbhnii ra3 B KosiHyectse v=2,2 M0/1s1 HAXOOHTCSH

B OZHOM H3 IBYX TENJION30JHPOBAHHLIX COCYROB, COSAHHEHHBIX

Mexay cobol TpyOKoll ¢ Kpaom,

r T B znpyrom cocyne — Bakyym. Kpas
OTKPBUIH, H Ta3 3anojHua ofa
cocy/lia, yBEJIHYMB CBOil 0OBeM B
n=3,0 pasa. Haiitn npupawenue

SHTpPOMHHU Tas3a.
' ' 2.156. Tension3oaHpoOBaHHbiil
a) S d) J UHJIHHAD pa3fiesieH  HeBECOMBIM
Pue. 2.4 nNopuwiHeM Ha JBe OfMHAKOBHIE

yacri. [lo onny cropony mnopu-
Hfl HAXOAMTCH OfIHH MOJIb HJEANBHOTO Tra3a C [OKa3aTeneM
anuabaTel y, a Mo APYryio CTOpoHy — BakyyM. HauasbHas
Temneparypa rasa 7. [lopuenb oTnyCTH/IH, H a3 3aM0HHI
BeCh LMJIHHApD. 3aTeM MOpIUeHb MENTEHHO [EPEeMECTHAH B Ha-
YaipHoe nosoxenne. Haitn npupamenne BHyTpeHHeii sHep-
THH H 3HTPOINHH rasa B pesyJjbrare o60HX NPOLECCOB.

2.157. WpeansHelit ra3, HaXOMHBLUMICS B HEKOTOPOM COCTOSI-
HuH, ajmabaTHYecKd pacludpuin Jo o6vema V. OauMHAKOBO fik
Gyner ycTaHOBHBIUEECH JABJCHHE [a3a B KOHEYHOM COCTOSIHHH,
€cJl npouecc:

.a) o6paTHMBIii;

6) HeoGpaTHMEIH?

2.158. Tennousosmposanubiii cocys pasfieseH neperopon-
KOl Ha JiBe YAaCTH TaK, YTO o0beM OfHO H3 HHX B n=2,0 pasa
Gonblue obbema Apyroii. B MeHbiel yactu Haxoputes v, =0,30
MOJI asora, a B Oosblieli yactu v,=0,70 Moan KHCJI0poza.
Temneparypa rasos onunakoBa. B neperoponke orkpeutn o1-
BEpCTHE, H rassl nepemeinannuce. Haiiti npupaiuenue surponuu
CHCTEMBI, CYHTAs rasbl HAEAJIBHBIMH.

2.159. Kycok menu maccer 71, =300 r nipn Temneparype ;=
=07 °C noMecTH/H B KaJOpPHMETP, Ile HAXOAHTCS BOAA MACCHI
m;=100 r opu Temneparype f,=7 °C. Haiitu npupamenue
SHTPONHH CHCTEMBI K MOMEHTY BhipaBHHBAHHA TeMIeEparyp.
TennoemkocTs kanopHMeTpa NpeHeGPEXKHMO Mana.

2.160. [lBa onMHAKOBBIX TEMJIOH3OJIHPOBAHHBIX cocy#a,
COeIHHEHHbIe TPYOKOH C KpaHOM, COAEPIKAT 110 ONHOMY MOJIO
OJLHOTO H TOIO Xe HJlea/ibHOro rasza. Temneparypa rasa B ogHOM
cocyre Ty, B ApyroM T MonspHas Tensioemkocts rasa Cy
u3BecTHa. [loc/ie OTKpHIBAHUS KpaHa ras MpHuen B HOBOE CO-
croanne papHoBecus. Hafitu AS — mpupauienne sutpomun
rasa. llokasarb, 410 AS>0. :



2.161, OnuH MONb BaH-JEp-BaabCOBCKOTO rasa paciuvpui’i
H3oTepMuyecky npu Temneparype T or obrwema Vy no V,. Haiitn
npupariesue cBOGOAHOH SHEPTHH rasa.

2.162. HaiiTt SHTPOIHMIO OAHOT0-MOJIS1 430Ta IIPU TEMIIEPATY
pe T=300 K, ecnu npu obparuMom ajnabaTUveCKOM CXKATHH
ero B 7=D5/,0 pas mnpupamenne cpoborHoll sHeprum AF=
=-—48,5 kJx. I'a3 cuutars MaeasbHBIM.

2.163. 3Has 3aBUCHMOCTb CBOGOJHOW SHEPTHH OT TEMIepa-
Typel U ob6vema F(T, V), nokasarb, UTO JaBJeHUE p=
=—(0F/0V); u surponust S=—(0F/0T),.

2.164. N aroMoB ra3ooGpasHoro rejiusi HaXoAAaTCsl [P KOM-
HaTHOl TemnepaTtype B KyOuueckoM cocyle obwemom 1,0 cm3.
Haiirn:

a) BEepOATHOCTb TOIO, YTO BCE ATOMBI COGEPYTCH B OXHOH
[IOJIOBHHE COCYAa;

6) npuMepHOE YHCJOBOE 3HaueHue N, IpPH KOTOPOM 3TO
COGLITHE MOXKHO OXKUJIATh Ha OpoTsKeHHH (=10 jser (Bospact
Bcenennott).

2.165. Hafitu cratuctuvecku#i Bec HauboJsiee BEpOSTHOrO
pacnpeznenenuss N=10 oAMHaKOBLIX MOJEKYJ 10 ABYM OAUHA-
KOBbIM M0JIOBHHaM cocyia. OmnpenenuTb BepOSITHOCTb TAKOI'0o
pacpernesicHusl,

2.166. N MoneKyJ HIeaJbHOro rasa HaXoRAATCA B HEKOTOPOM
cocyzne. PasnenuM MBbICJEHHO COCYJ, Ha ABE OJMHAKOBbIE [0JIO-
Butbl A u B. HafitH BeposiTHOCTH TOrO, YTO B MOJIOBHHE A co-
cya okaxerca n MojekyJs. Paccmorpers ciyuau, korza N=5
un=0, 1, 2, 3, 4, 5.

2.167. B cocyzne o6remom V, Haxoaurcs: N MOeKyn HJleasib-
Horo rasa. HaiiTi BeposiTHOCTL TOro, YT0 B HEKOTOPOE BBIAENEH-
HOH YacTH 3Toro cocyja, uMelomes o6bseM V, okaxerca n Mo-
Jekya. PaceMoTpeTb, B yacTHocTH, cayuaii V=V,/2.

2.168. MpeanpHelfl ra3 HaxofUTCs [OpH HOPMAJIBHBIX YCJO-
BusX. Hafitu nuamerp cdephl, B 06BeMe KOTOPOH OTHOCHTE/Ib~
Hasi ¢aykryauus yucaa monekya 1=1,0-1073. Kakoso cpea-
Hee YHCJIO MOJIEKYJ BHYTPH TaKoH cdepur?

2.169. Kakoe KoOJuyecTBO Telia HeoOXOAWMO COOOLIHTH
MaKpOCKOITHYECKOH CHCTeMe, HaXofsuiefics IpH Temieparype
T=290 K, utoOBl [pU HEH3MEHHOM o0beMe ee CTaTHCTHUECKH
Bec ypesuuuics Ha An=1,0 %?

2.170. OnuH Monb UZAEanbHOrO rasa, COCTOSIIEro M3 OHO-
aTOMHBIX MOJIEKYJl, HaXOAUTCA B COCYAe IpH TeMmneparype

=300 K. Kak u BO CKOJIbKO Pa3 H3MEHHUTCAl CTATHCTHYECKHH
Bee TOH cHcreMbl (rasa), €c/id €€ Harperb M30XOpHYECKH Ha
AT=1,0 K?
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2.5. JKupxocth. Kanuaasphoie sBJeHUS

@ HoGapoynoe (EanuinsipHoe) RaBaeHue B JKHAKOCTH TOA NPOuS-
BOJMBHON NOBepxHOcTHIO (popMysa Jlanaaca):

e

Tfie O.— NOBEPXHOCTHOE HATSIIKEHHE MBAKOCTH.
@ llpupamenne cpoboaHON SHEPrHH NOBEPXHOCTHOTO CAOS MHAKOCTH:
dF =a dS, (2.56)
rne dS— npupalnense NIOIARH NOBEPXHOCTHOTO CJIO%.
@ Tenno, neobxonuMoe i 06pasoBaHHA €HEHIN MJIOINAJH AOBEPX-

HOCTHOT'O CJIOA XXKHJKOCTH NPH HS0TEPMHYECKOM YBEJHUCHHH €¢ NOBEpX-
HOCTH.

g=—T (2.58)

‘ET .

2.171. Hafitn KamuuisipHOE JLaBJIEHHE:

a) B KanespkKax pryTH pnamerpa d=1,5 Mxwm;

6) BHYTPH MBIILHOTO Ny3bipbKa auamerpa d=3,0 MM, ecan
NOBEpXHOCTHOE HATsIKEHHe MBLTBbHOH BoAm ot==45 MH/M.

2.172. B pre cocypa co PTyThIO HMEETCs KpPYTJoe OTBEpCTHE
mnaveipa d=70 MkM. Ilpn Kaxoft MakCcHMaJIBHON TOJIH HE CJI08
PTYTH OHA elie He GyHeT BLITEKaTh YEepes 5TO OTBEPCTHE?

2.173. B cocyne ¢ Bo3nyXoM NpH JIaBJIEHHH p, HAXONWTCH
MBUILHBIR Ny3bipek Auamerpa d. Hapnenue Bosayxa H3aoTepMu-
YeCKH YMEHBLIIHJIH B 11 pas, B pe3yJIbTaTe yero JuaMeTp nysuphb-
Ka yBeJuudJcs B 1) pa3. HalTH noBepXHOCTHOE HaTsKeHne
MBLTEHOH BOABL.

2.174. Ha MbLIbHOM Ny3bIpe pajHyca a «CHIUT» NySHpb
pannyca b. Mmes B Buay, 4TO b<<a, HaHTH pajNyCc KPHBH3HH
NJAeHKH, HX paspensiowed. KakoBH YIVIHE MEXKAY NJICHKaMK
B MeCTaXx HX CONPHKOCHOBeHHS?

2.175. Haiity paBneHne B ny3mpbKe BO3[lyXa AHMaMeTpa
d=4,0 MKM, KOTOpLIf HAXOXHTCH B BOpE Ha raybune h=>5,0 M.
ATtMocdepHoe naBneHHe p, HOPMAJIBHOE.

2.176. Ha nne npyna BHAETHJCH NYy3bIPEK rasa JHaMETPa
d=4,0 mxm. Ilpn nogbemMe 3Toro MysepbKa K NOBEPXHOCTH BOAbE
€ro AHaMeTp yBeJHyHJIcs B n=1,1 pasa. Hafitu rny6uny npyna
B iaHHOM Mecte. ATMocdepHOe siaB/eHie HOpPMaJIbHOE, NPOLECC
paclllIpeHHs rasa CyMTaTb H30TEPMHYECKHM.

2.177. Hafitn pasHOCTb YpOBHe#i PTYTH BABYX coobuiaio-
IHXCA BEPTHKAILHEIX KanWusipax, AHaMETpEl KOTOPHX d,=
=0,50 mm 1 d,=1,00 MM, eciH Kpaesoii yroa $=138".

2.178. BepTHKa/bHEI KaNHLIAD C BHYTPEHHHM AUAMETPOM
0,50 MM norpysujiM B BOAY Tak, 9TO J/IHH& BHICTYNAIOULEH HaZ
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NOBEPXHOCTHIO BOIBI HACTH KalHJIAPA h=25 vmv. Hailitu pa-
IMyC KPHBH3HBI MEHHCKA.

9.179. CreknsHHbIA KanHaap Auuel (=110 MM ¢ guamer-
pOM BHYTPEHHEro KaHalia d=20 MKM ONYCTHJIH B BEPTHKalb-
HOM NOJIOXEHHH B BOAy. Bepxuuil KoHel Kanuijspa 3anass
Hapyxuoe JaBlieHHe BosllyXa HopManbHoe. Kakas amnna x
KanujJaspa DOMKHA OBITh NOTPyXeHa B BONy, STOOH ypPOBEHb
BOAB! B KalHJLIspe COBNAjian ¢ NOBEPXHOCTHIO BOJbI BHE €ro?

2.180. BepTHKaNbHbIH KanWap JJIHHBL [ ¢ 3aNaAHHBM
BepXHHM KOHIIOM IPHBEJH B COTPHKOCHOBEHHE O IOBEPXHOCTHIO
JKHAKOCTH, MOC/Je 4Yero OHa MOJHANACh B HEM Ha BHICOTY h.
[110THOCTE JKHIKOCTH P, AHaMeTP BHYTPEHHEro KaHajla Ka-
nunapa d, kpaesoil yron $, atmocdepuoe aas/enue p,. Haiitu
TIOBEPXHOCTHOE HATSXKEHHE KHJIKOCTH.

2.181. CTeknAHHBIA cTepXkeHb AuamerpoM d;=1,5 MM Bcra-
BHJIH CHMMETPHYHO B CTEKJIAHHBIH KalHAIAp ¢ AHaMeTpoM
BHYTpeHHero Kauana d,=2,0 mM. 3areM BCIO CHCTEMY YyCTaHo-
BHJIH BEPTHKAJIbHO M MPHBENH B CONPHKOCHOBEHHE C MOBEPX-
HOCTBIO BOABL. Ha Kakyw BHICOTY MOAHHMETCH BOJ@ B TaKOM
Kanuwinspe?

2.182. [Ipe BepTHKANGLHBIE [JIACTHHKH, MOrpY:KeHHBIE yac-
THYHO B CMAYHBAIOLLYIO XKHAKOCTh, 0OpasyloT KJHH C O4YeHb
maneM yriom O¢. PeGpo knHHa BepTHKanbHO. [lmoTHocts
JKHIKOCTH P, €e MOBePXHOCTHOE HATFKEHHe ¢, KpaeBoil yron
8. Haiitn BrICOTY h NOAHATHSA XKHUAKOCTH KakK GYHKIHIO paccTon-
HHA X OT pepa KiMHA.

2.183. M3 Kpyrsoro OTBepCTHSI BHITEKAET BepTHKAJbHas
CTPYA BOIBI TaK, YTO B ONHOM H3 [OPH3OHTAJbHEIX CeqeHHil ce
Juamerp d=2,0 MM, a B pyroM CeueHHH, Paclo/I0XeHHOM HHiKe
Ha (=20 MM, Juamerp cTpyH B n=1,5 pasa meubiue. Haiirn
ofbeM BOJbI, BHLITEKAIOIMMA H3 OTBEPCTHHA 32 OAHY CEKYHAY.

2.184. Kamys Maccel m HaXOHTCs HA TIOBEPXHOCTH CTOJA.
Bricota Kammy h, NJOTHOCTb »XHAKOCTH P, NOBEPXHOCTHOE Ha-
TAXEHHE O, PafHyC IpaHHOB CONPHKOCHOBEHHS KAlJIH G MO-
BEPXHOCTBIO cTOJIa paBeH a. CuHTasi, YTO HMEETCS MOJIHOE He-
CMauWBaHHE, HaHTH panvyc KPHBH3HBI TIOBEPXHOCTH KalllH
B BepXHeH TOUKe.

2.185. Kanjs Bo;bl paBHOMepHO Majaer B Bosxyxe. Haiitu
PasHOCTb MeXKAy paJHycOM KPHBH3HBI OBEPXHOCTH KaTlJIA B €€
BepXHell TOYKe H pajiiycoM KPHBH3HBI B HHJKHEil TOuke, pac-
CTOsTHHE MEXJy KOTOpbIMH h=2,3 mM.

2.186. MexIy nByMA TrOpPH3OHTAJBHBIMH CTEKJISIHHHIMH
IJIACTHHKAMH HAXOAMTCH Kaljsa pTyTH B (GopMe Jieneuwk
pamdyca R u tomuuasl h. Cuuras, uto h<CR, HaliTd Maccy m
Ipysa, KOTODHIHi HAJO I[OJOXKHTb HA BEPXHIOI IIACTHHKY,

4 99



yToObLl pAacCTOsiHHEe MeXJy [JIACTHHKAMH YMEHbUIMIOCH B 1
pas. Kpaepoii yroan ¥. Beuueaurs m, eciu R=2,0 cMm, h=
=0,38 MM, n=2,0 1 $=135".

2.187. Haittu custy npuTsKeHusi ABYX NapanJieJibHBIX CTEK-
JIHNBIX TJIaCTUHOK, OTCTOSIIMX JpYr OT Jpyra Ha paccrosiHue
h=0,10 MM, nocJjie TOr0 KaK MeXJy HHMH BBE/H KalJlo BOJbI
Maccst m=70 mr. CMaunBanue CYMTaTH IIOJHBIM.

2.188. JIBa cTeKkJAHHLIX AuCKa panuyca R=>5,0 cM CMOURJIH
BOJION U CJIOXHJIH BMECTe TaK, YTO TOJIIMHA CJIosl BOABI MEXKIY
muckamu h=19 MkM. CuwMTas cMayvBaHMe [OMHBIM, HaHTH
CHJ1y, KOTOPYIO HYXXHO NPHJIONHTDH NEPIEHJHKYJISAPHO K IJ10C-
KOCTH JIHCKOB, YTOGH OTOpPBaTh WX APYT OT Apyra.

2.189. Jlge BepTukanbpHieie NapajiesbHple APYr ApYry CTeK-
JISSHHBIE TJIACTUHBI YACTHYHO MOTPYXKeHnl B Bojy. Paccrosnune
mexny naactunamu d=0,10 MM, HX HIMpHHA =12 cm. Cyuras,
yTO BOJIA MEXKJY MJIaCTHHAMH He JIOXOJIUT JI0 MX BePXHUX KpaeB
1 YTO cMAyMBaHue TIOIHOe, HANTH CUJy, C KOTOpOH OHU mpuTs-
rUBaIOTCS APYT K APYTY.

2.190. Haiitu Bpemsi HCUE3HOBEHHS! MBLIBHOrO IY3BIPH
pajuyca R, coefMHEHHOro ¢ atMochepoil KanuiuisipoM, KoTo-
pHIii UMeer jumHY [ u pajuyc Kanana r. Tlosepxnoctnoe Hatsi-
JKeHue ¢, BSI3KOCTb rasa 1.

2.191. BepTukanbHb{l Kanuwiifip NpUBETH B CONPHKOCHO-
BeHHe C NOBEPXHOCTbIO BOJEl. Kakoe KoHyecTBO TemJia Bblje-
JMTCS NpH TIOAHSITMM BOAb! No Kanuanspy? CuaynBanue cu-
TaTh NOJHBIM, NIOBEPXHOCTHOE HATsKEHHe PABHO C.

2.192, Haiitu cBOGOJHYIO SHEPrUI0 MNOBEPXHOCTHOIO CJiosl:

a) kanau prytu auamerpa d=1,4 Mm;

6) MbIIbHOTO Ny3wipsi auamerpa d=6,0 MM, eciM noBepX-
HOCTHOE HaTsXKEHHEe MBUIbHOH Bofsl a=45 MH/M.

2.193. BruucauTh npupallieHue cBOCOJHOH 3HeprHH no-
BEPXHOCTHOIO CJIOSi NPU H30TEPMHUYECKOM CJHAHHMH ABYX OAM-
HAKOBLIX KaneJb PTYyTH, Kaxjas auamerpa d=1,5 M.

2.194. Haiiti pa6oTy, KOTOpYIO HYXHO COBEpLIHTH, YTOOBI
H30TePMUYECKH BBHIIYTb MBLIbHBI NY3bIpb pajuyca R, ecan
JIaBNeHHe OKPYKAIOLIETO BO3/lyXa Do U NOBEPXHOCTHOE HATSXKe-
HHEe MBUTBbHOH BOZHI C.

2.195. BHyTpH MBUIBHOIO Ny3bipsi paauyca r HaXoJHTCs
uneanpHEIl ras. Hapyxhoe paBnenne p,, NOBEPXHOCTHOE HA-
TsKeHHe MBLIbHOH Boapl o, HaiiTu pasHocTh Mexly MoJisipHOR
TEINJI0eMKOCTBIO I'a3a NpU Harpepe ero BHYTPH NY3LIPS H MOJsp-
HOH TENJOeMKOCTBIO STOFO Fasa NpH NOCTOAHHOM JNABJEHWH,
C—C,.

2.196. Pacemotpes nuks KapHo Ansl ieHKH XXHAKOCTH, 110~
Ka3aTb, YTO NpH M30TEPMHUECKOM Ipollecce Tensiora, HeoGXo-
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juvasi s 00pasOBAHMS €IMHHMIE! IJIOWANH [OBEPXHOCTHOrO
cnosi, g=—T-de/dT, rne de/dT — npoussosHan NOBEPXHOCT-
[HOro HATSXKEHHS 1O TEMIEpPaType.

2.197. [Tnowanb MBUILHOH NJIEHKH H30TEPMHYECKH YBEJIH-
yuny Ha Ao npd temneparype 7. 3Has NOBEPXHOCTHOE HATS-
JKEHHe MBUIbHOH BOIBl © H TeMIeparypHbIi KO3(pHIHEHT
da/dT, HaiiTH TNpUpaIIEHHe:

a) SHTPONHH TOBEPXHOCTHOIO CJIOA IICHKH;

6) BHYTpeHHelH SHeprHH NOBEPXHOCTHOrO CJOst.

2.6. ®aszospie NpespalleHHn

@ CoorHowenust MexJy NOCTORHHEIMH Ban-nep-Baanbca B napamer-
paMH KPHTHUECKOTO COCTOSIHUSL BEUIECTBA:

3 a 8a
V M Kp=3b5 Pkp=W : Kp=2_7'R—' - (2-63)

@ Cofisn MeXJy KPUTHUCCKUMH [apaMeTpaMH MOJA BelieCTBa:
3
pxpVm kP g RTyp (2.66)
@ VYpasuenne Kaanefipoua— Knayauyca:

dp Gia
— = e————, 2.68
T~ T (Vo V3) (@.5e)

Tl g — yHAeNbHAf TeIJIOTa, NOrJollaeMas Ipu nepexone 1 — 2, V{ "
V;—yﬂe.ﬂbﬂb!e ofbemul asul I u daser 2,

2.198. HaceuueHHolil BOASHOH Nap HAXOAHTGSt NpH TeMne-
parype t=100 °C B LHJHHADHYECKOM COCYJE MOA HEBECOMbIM
nopiupeM. [lpu MeAJEHHOM BJBHFaHHH MOpLUIHS HeGoJbllas
yacTh mapa maccet Am==0,70 r CKoOHJEHCHpOBanach. Kakasn
paGora 6blia coBeplieHa HaA rasom? Ilap cuutaTe HieaNbHbIM
rasoM, OGBEMOM IKHAKOCTH TpeHeGpeub.

2.199. Bona co ¢BOMM HACHIUEHHLIM TAPDOM HAXOJHTCHA B CO-
cyne obwemoM V=6,0 1 npu Temneparype 250 °C v naBJielnu
40 atm. YnebHbi 06beM napa npH 3THX yeaoBusax V=50 a/kr.
Macca cucremsl (Boaw! ¢ mapom) m==5,0 kr. Haiitu maccy u
obbeM napa.

© 2.200. TTpocTpaHCTEO B LHJHHADPE NOA MOPLIHEM, HMEIOILEe
06beM V,=5,0 J1, 3aHHMaeT O4HH HaCHIU[EHHbIH BOASHOH Map,
temneparypa Kotoporo =100 °C, Haiitu maccy UKo (asml,
obpasoBaBiueiicsi B pe3ysbTaTe H30TEPMHYECKOrO YMEHbIUEHHA
obbemMa no, nopuisem o V=1,6 j. HacblenHblii nap cyuTarh
HAeaJIbHBIM [d30M.
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2.201. Hexoropyio Maccy BeniecTBa, B3siTOFO B COCTOsIHHH
HACBHIHEHHOrO f1apa, H30TePMUYECKH €XXaJi B 1 pa3 1o o0neMy.
Ha#itn, KaKyio yacTb 1) KOHEYHOro o0beMa 3aHUMaeT JKHIKan
$asa, eciH yAeJpHHE O0BEMB HACHIEHHOIrO Napa ¥ MUAKOH
¢asel oranyalorest Apyr ot apyra B N pas (N>n).

Tot e Bonpoc, HO IpH YCJIOBHM, YTO KOHEYHHH 06beM Be-
HIECTBA COOTBETCTBYET CEPEIHHE TIOPH3OHTAJBHOIO YUAaCTKa
H30TepMBl Ha jJHarpamme p, V.

2.202. Bozga maccet m=1,00 Kr, Kunsiyas npyd HOPMaJbHOM
atMocepHOM JlaBAeHHH, HEJHKOM NPEBpaTHJach B HACHIEH-
BeH nap. Haiitv npupamenuss SHTPONHKE M BHYTPeHHeH sHep-
FHH 5TOH CHCTEMEI, CYHTAas HaCHILUEHHEIH Nap HIEaJbHBIM Fa3oM.

2.203. Boaa mMaccet m=20 r HaXOAHTCsI IPH TEMIIEPATYpe
0°C B TenJou30NHPOBAHHOM LHJMHAPE NOJ, HEBECOMBIM TOpLL-
HeM, nJomats koroporo S=410 cMm®. BHewnee aapnenne paBHo
HOpMaJibHOMY aTMocepHoMy. Ha Kakyio BRICOTY NOJHHMETCSH
LOpweHb, cJH BoJie COOOHIMTD KosuyecTBo tenna Q=20,0 kIx?

2.204. B TenJOH30HPOBAHHOM HHJIMHADE HOJ, HEBECOMBIM
OODIIHEM HAXOAHTCH OAHH IpPaMM HAaCHIUEHHOrO BOASIHOIO
napa. HapyxHoe naBnenue nopManbHoe. B nminnap Beenu
Y / m==1,0 r BopH npH TeMmneparype
t,=22 °C. IlpeneGperas TenJoem-
KOCTBIO LIWJIMHIpPa H TPEHHEM, Hafi-

2N TH paboTy, KOTOPYI0 NpOH3Besna CH-
2 Jia atMOC(EepPHOro JaBjCHHS MOpH
ONYCKaHWM MOPLIHSA.
4 2.205. B TensioBoil Matuune, paGo-
/ A EA

\ Taowed no mukny Kapoo, pabouum
BEIIECTBOM sIBJSIETCH BOAA MacCH Mi==
' V' =1,00kr, KoTopasi HCTEITEIBAET (a30-
Puc. 2.5 BHi€ NIPEBpaIleHls B Nap ¥ obparHo.
Iluka mokasan Ha puc. 2.5, rje nyHKTHpoM orpaHHueHa oG-
JiacTh JBYyX(pasHhX cocrosumfi. HMsorepMuueckoe pacumpenne
1—2 npowucxonut npu Temneparype T;=484 K, usorepmuvye-
ckoe cxkarve — npu T3,=373 K. loamas yneannas Temnora
napooGpasosanusi npu Temneparype 373 K paBHa ¢=
=2,68 kllx/r. Hafitu paGory, cosepaemyio pabounuM Bewie-
CTBOM 33 OIMH HHKI.

2.206. Ecmu pononnuresnbHOe JiapiieBne Ap HaCHHLEHHBLIX
NapoB HaJ\ BRIOYKJOH CHEPHUECKOH NOBEPXHOCTBLIO MKHAKOCTH
3HAUMTEJbHO MEHbLUE JIABJIEHHs N1apa Y IVIOCKOH NOBEPXHOCTH,
10 Ap=(py/p ,)20/r, rnie p, ¥ P, — NIOTHOCTH Napa ¥ KULKO-
CTH, @ —— NOBEPXHOCTHOE HATSXKEHHE, 7 — PAJUyC KPUBH3HEI
nosepXxHocTH. Haittu ¢ nomompio 310/ GopMyss zuaMerp Ka-
NeJieK BOAb, NPH KOTOPOM JaB/J€HHe HACHILEHHWIX HapoB Ha
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n=1,0 % NpeBBIUAET JiaB/eHHe NapoB HaJ IUIOCKOH MOBEepX-
Hoctbro npH $==27 °C. Tlap cuuTaTh HAEANBLHBIM rasoM.

2.207. Haiitu Maccy Bcex MOJIEKYJI, BBLICTAIOMMX 33 OfHY
CeKyHZY C OJIHOrO KBaJpaTHOrO CAHTHMETPa MOBEPXHOCTH BOJIb!
B HaXOAsIMHCA Haj Hell HACBHIUEHHBIH BOJASHOH map mpH f—=
=100 °C. Cuurath, 4yTo 1=3,6 % BCeX MOJEKyJ BOEAHOro
napa, NAajdlOIMX Ha MOBEPXHOCThL BOZB, €10 3aIEPIKHBa-
10TCH.

2.208. Haiith nae/jieHHe HacLIIEHHOro Mapa BOJb(hpaMa
npu T=2000 K, ecu ussectHo, 4To mpH 3TOi TeMneparype
BOJIb()pPaMOBasl HHMTh, HUCNAPssACh B BHICOKOM BaKyyMme, TepsieT
B €JHHHIY BPEMEHH € €AMHHIBI NOBEPXHOCTH Maccy p=1,2%
% 10712 r/(c-cm?).

~ 2.209. Ha xakyio Be/muniy Bo3poc/io Ol JaBJeHHe BOJIB Ha
CTEHKH COCYJa, eCTH OBl HCYE3/IH CHJIBI IPUTSKEHHS MEXKIY ee
MOJIEKYJ1aMH?

2.210. Haiity «BHyTpeHHee KABJCHHE» p; B KHIKOCTH, €CJH
HSBECTHHI €€ IVIOTHOCTb @ H YAeJbHas TeloTa napooGpa3oBa-
nust ¢. CauTarh, YTO TENJIOTa ¢ paBHa paboTe NPOTHB CHJ BHYT-
peHHEro JaB/eHHs W KHUAKOCTb NOAYMHAETCS ypaBHeHHIO Ban-
nep-Baanpca. Buluncsute p; ¥ BOMBL

2.211. Tlokasatb, 4TO JJi BewECTBa, IMOJYHHSIOWErOCs
ypaBuenuio Ban-mep-Baanbca, B KPHTHYECKOM COCTOSIHHH
crnpaBel/iuBLL cooTHOLUeHus: (2.62) u (2.66).

¥ xas3anue. HcronbsoBath TOT (hakT, YTO KpUTHUYE-
CKOMY COCTOSIHHIO COOTBETCTBYET TOYKa Nepern6a Ha H30TepMe
p(V).

2.212. BriynciuTh nocrosiHHbie Ban-nep-Baanbea g yrue-
KHCJIOTO [a33, €C/M €ro KpHTHYeCKas Ttemnepatypa Ty,=
=304 K ¥ KpPHTHYECKOE JIaB/CHHE p,,=T3 aTM.

2.213. Haiitn ynennHblit o6beM Gensona (C,H,) B Kputuye-
CKOM COCTOSIHHH, €C/IH €ro KpUTH4ecKas Temmeparypa Ty,=
=562 K H KpPHTHYECKOE JiaB/IeHHe p,, =47 aTM.

2.214. 3anucats ypasnenue Ban-gep-Baansca B npuBenen-
HHIX Tapamerpax T, v H T, NPHHAB 3a €IWHHIB [JABJEHH,
ob6reMa H TeMIepaTypel COOTBETCTBYIOUME KPUTHYECKHE BeJIH-
yuHbl. HMcnosbsys nosnyyYeHnoe ypaBHEHue, HaHTH, BO CKOJBKO
pas TemnepaTtypa rasa GOJbLUE ero KpUTHYECKOH TeMIneparyphl,
ecu jas/eHue rasa B 12 pas Gosbiue KpHTHYECKOro, a o6beM
rasa BIBO€ MEHbIIE KPHTHYECKOTO.

2.215. 3unas nocrosiHnble Ban-nep-Baanbca, naiitu:

a) HauGosibliMii 00BeM, KOTOPHIfi MOXKET 3aHHMaTh BOZA
Maccel m=1,00 KI' B XHIKOM COCTOSIHHH;

0) HauGoJsibinee JaBjieHHE HACHIIEHHBIX MapOB BOJHL.

2.216. BrluMcJMTL TEMIIEpaTYpy M IUIOTHOCTb YTJIEKHCJIOTO
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rasa B KpHTHUECKOM COCTOSIHHH, CYMTasl ras BaH-Jep-BaaJsbCcoB-
CKHM.

2.217. Kakyio uyactb oOBEMa cocylla JIO/DKEH 3aHHMaTh
JKUIKHA 3bUp NPH KOMHATHOH TeMnepaType, 4TOOH! NMPH JOCTH-
*EeHHH KPHTHYECKOH TeMIlepaTyphl OH OKa3aJicsl B KPHTHYECKOM
coctosinun? Insi spupa T, =467 K, p,,,=35,6 amm, M=
=74 r/mosb.

2.218. IlokasaTtn, YTO MOJIOXKEHHe mpsimoii 1—5, cooTBeT-
CTBYIOIIEH H30TepMHUECKH-H300apHueckoMy ¢a3oBOMY mepe-
Xofly, Taxkoso, uto miomanu I u 11,
OrpaHHueHHEle 3TOH MpsAMOH M H30-
TepMoit  Ban-nep-Baannca, paBHHI
Ipyr Iapyry (puc. 2.6).

2.219. Kakas uactb BOJIHL, TEpeOX-
JIaXKJeHHOH NpPH HOPMAaJIBHOM JlaBJe-
HHH Jio TemnepaTyphl £=—20 °C, npe-
BpatHTCs B JieJ| TIPH NePexofie cHcTe-
Mbl B paBHOBecHoe cocTosiHHe? Ilpu
v Kalfoﬁ TeMneparype nepeoxaaxieH-

Puc. 2.6 HOli BOJIBI OHa LEJMKOM MNpeBpaTHT-
¢ B aen?

2.220. HaiiT npupanieHHe TeMIepaTyphl IIaBJE€HHS JbAA
8631 0 °C npy noswiieHHH JaBjeHus Ha Ap=1,00 a1™, ec/u
yIelbHBEH 06BeM Jabja Ha AV’ =0,091 cm3/r Gosplie yIeJ5HOro
o0bemMa BOMBL

2.221. Haiith yRennHeit 06LeM HaCHIIIEHHOrO BOASTHOTO Napa
IPH HOPMaJLHOM JIABJIEHHH, €CJIH H3BECTHO, UTO YMEHBLICHHE
napnenns Ha Ap=3,2 kIla NpHBOINT K YMEHBLIEHHIO TeMMepa-
TYpH KHunenusi Boast Ha AT=0,9 K.

2.222. Onpenenuts JapjieHHe HACHIIEHHOTO BOJSHOrO napa
npu temneparype 101,1 °C, cunTasi ero HaeaNLHBIM rasoM.

2.223. B sakpbeITOM cocylie HaxXOiuTCA HeOOJBIIOE KOJHYe-
CTBO BOJB! H €€ HacHILIEHHEIH map npu Temneparype =100 °C.
Ha cKoJIbKO NpoLEHTOB YBEJHYHTCS Macca HACHIIEHHOTO Mapa
NpH TOBBHILIEHHH TeMnepaTyphl cuctembl Ha AT=1,5 K? Ilap
CUHTaTh HJCAJILHEIM TasOM M YIENLHEIH o0BeM BOILI NpeHeGpe-
>KHMO MasbiM N0 CPaBHEHHIO C YIeNbHBIM OOLEMOM napa.

2.224. JlaBjeHHe p HacbILIEHHOIO Tapa PTYTH 3aBHCHT OT
TemnepaTypbl T' Mo 3aKOHY

Inp=—a/T—bInT +v¢,

P

rae a, b, ¢ — nocrosinnbe. Hafitn MoJsisipHyIo Temoty ucnape-
HHSl PTYTH Kak ¢yHKUMIO Temnepatype! ¢(7). -

2.225. Hafith paBjieHHe HaCBILEHHOTO Mapa Kak (yHKUHIO
TEMIEPaTypLl, ecjH npH Temmepatrype T, ero namjieHHEe p.
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CuMTath, YTO: Y/e/bHAas TEIVIOTa NapoobpasoBaHHs ¢ He 3aBM-
cut o7 T, yJe/bHbH 00beM KHIKOCTH NPEHeGPEXHMO MaJsl 110
CPaBHEHHIO ¢ yIeJbHbIM OGBeMOM f1apa, HacHIEHHEIH nap mnox-
YMHSETCS YPABHEHHIO COCTOSIHHMSA HAeajbHoro rasa. Ilpu ka-
KHX YCJIOBHSIX 3TH YIIPOLIEHHS JIOIYCTHMEI?

2.226. Jles, HaxonuBLUMECST PH HOpPMaJbHBIX YCJIOBHSX,
NOJBEPIVIH CKaTHIO [0 JaBjieHusa p=640 atm. Cuutasi, yto no-
HHJKEHHEe TEMIIeparyphl IJIaBJIeHHs JIbJa B JIaHHBIX YCJIOBHAX
JIMHEHHO 3aBHCHT OT JaBJieHHsl, HaliTH, KaKasl 4acTb Jibja pac-
Tasina. YJeabHbli o6beM Boabl Ha AV'=0,09 cM3/r MeHblue
yleibHoro obbeMa Jibaa.

2.227. B6JH3H TPOMHOH TOYKM AaBi€HHE P HACUIEHHOIO
napa JABYOKHCH YIJIEPOAA 3aBHCHT OT TeMnepatypu 7 Kak
lg p=a—>bIT, rae a u b — nocrosinepe. Ecan p — B atMocde-
pax, TO Jyisl mpouecca cybanmauun @==9,05 1 b=1800 K, a gns
npouecca ucnapenns a=6,78 u b=1310 K. Haiitu:

a) TemnepaTypy H JaBjieHHe B TPOHHOH TOuUKe;

) 3HaueHHsl yJebHEIX TEIVIOT CYOIMMauHH, HClapeHHs H
nnapneHnst BOJIH3H TPOHHOK TOUKH.

2.228. Bony Maccer m=1,00 Kr Harpenn ot Temneparypbl
4, =10 °C g0 £,=100 °C, npn KoTopo# OHa Bcsl mpeBpaTHJACh
B nap. Hality npupaieHne 3HTPOIHH CHCTEMEL.

2.229. Jlen ¢ navanbHoil Temnepatrypoii £,=0 °C B pesyJib-
TaTe HarpeBaHHs NpeBpaTHJIH CHayana B BOAYy, a 3aTeM B map
npu temnepatype £,=100°C. Haiith npupauenve ypennHoH
SHTPOIHH CHCTEMEI.

2.230. Kycok memu Maccel m=90 r npu Temneparype f,=
=90 °C nonoxuiM B KaJOPHUMETP, B KOTOPOM HAXOAMJICH JEJ
Maccel 50 r npu Ttemmeparype —3 °C. Haiitu npmpauiesne
SHTPONHH KYCKa MEIH K MOMEHTY YCTaHOBJIEHHS TEIJIOBOIO
paBHOBecHs].

2.231. Kycok Jbna maccer m;=100 r npu TeMneparype
£, =0 °C nomecTHJIH B KaJOPHMETP, B KOTOPOM HAaXOJUAACH BOZA
Macchl m;=100 r npu Temneparype f,. [IpeneGperas Temnoem-
KOCTbIO KaJIOpHMETPa, HaWTh NpHPAaIieHHe SHTPONHH CHCTEME
K MOMEHTY yCTaHOBJIEHHS! TEIJIOBOTO paBHOBecHsi. PaceMorpers
IBa ciayyas:

a) 1,=60 °C; 6) £,=94 °C.

2.232. B KanopuMerp, HanoJHeHHBIH GOJIBIUEM KOJHYE-
CTBOM Jibja npu temneparype f=0°C, oy m=>5,0 p
pacn/aB/ieHHOro CBHHIA, HaXOJMBIIErocsl NPH TeMIleparype
tnapsiedus ¢,==327 °C. Haiiti npupauienne SHTPONHH CHCTEMHI
CBHHEU, — JIEJi K MOMEHTY YCTaHOB/IEHHS TEIUIOBOrO paBHOBe-
CHA. YIeJbHasi TeIJioTa NJaBIeHHs CBHHIA q=22,5 Jx/r,
€ro yneJbHas TemsioeMkocth ¢=0,125 Ix/(r-K).
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2.233. Boasnoii map, 3aloOJHALHEA [POCTPAHCTBO TI0[
NOPILHEM B LMJHHAPE, CHHMAIOT (MM DAacUIMpPSIOT) TaK, YTO
OH BCe BPeMsl OCTaeTCsi HachIEHHHIM, HAXOAACh HA FPaHH KOH-
nencauui. Haiith Moasipuyio tensioemkocts C mapa B JJAaHHOM
npouecce Kak GyHKUHIO Temneparypel T', cyuTasi nap Haeasib-
HHIM [a30M H rpeHeOperasi yAeJbHBHIM OOBEMOM HHJAKOCTH IO
CPaBHEHMIO C YJeJbHBIM O6beMOM Mapa. Brgmciute C IpH
=100 °C.

2.234. Opin MoJib BOABl, HaxXOnMBHIHICA B PaBHOBECHH C
INpeHeOPEIKAMO MaJbiM KOJHYECTBOM CBOENO  HACHIUEHHOrO
napa npu Temneparype T, NepeBe/H LEJIHKOM B HaCHILEHHBIH
nap npu temneparype T,. Haiity mpupamenne 3HTpPONHA CHC-
Tembl. 11ap cYHTaTh HEaJbHBIM Fa30M, yelbHBIM OOheMOM HHA-
KOCTH IpeHeGpeub Mo CPaBHEHHIO C yIeJbHHM OOLEMOM Mapa.

2.7. SIBnenus mepeHoca

-
@ OTHOCHTe/IbHOE YHCJIO MOJIEKYJ rasa, NMpOJETAIEX NyTh s Ges
CTOJKHOBEHHH:
NiNo=e~%%, (2.72)
Iie A—cpenHsisi JUIHHA CBOGOAHOrO Ipobera.
@ Cpeausisn gimHa cBoGofHOrO NMpodera MOJIEKYJH rasa:
A, (2.76)
V 2 nd2n

rie d— 3QQeKTHBHEH JHAMETP MOJEKYJbl, 11— KOHIEHTpallus MOJeKyJl.
@® Kosppuuuent audpdysuu D, BASKOCTb 1] H TENJIONPOBOZHOCTL %
rasoB:

D=(1/3)<tp A, n=(1/3)<tdpAp, n=(1/3) <) Apcy, (2.78)
TZe p-— MJIOTHOCTh a3a, fy—ero yAeNbHas TeIJIOeMKOCTb NPH MOCTOSIH-
HOoM ofBeme.
@ Cuna TpeHus, neficTBYIOIafl HR eXHHHIly ITOBEDXHOCTH IJIaCTHH
IpH KX HBHAKEHHH LApaJlJeIbHO KPYT APYTy B yJbTpapaspereHHOM rase:
F=({/6)<Dplug—uz), (2.77)
TA€ Uy H Uy — CKOPOCTH IJIACTHH.
@ [lnoTHOCTL MOTOKA TeIla, HePEHOCHMOTO YJIBTpapaspesXeHHBIM
rasoM MeKny ABYMSI CTECHKaMH:
q:(l/ﬁ) <U> p(:yl Tl—Tg |, (2.710
e Ty v Ty—TemnepaTyphl CTEHOK.
2.235. Briauciutb, Kakad YacTh MOJIEKYJ rasa:
a) nposieraeT 6e3 CTOJKHOBEHHH pacCTOSHHSA, TPEeBBILAIO-
l[HEe CPEIHIOK JUTHHY CBOGOAHOrO mpobera A;
6) umeer JVMHLI cBoOOAHOro fpobera B uHTEpBase OT A
jo 2h.
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2.236. Y3Kul NyuoK MOJEKYJ BXOAUT B COCYN C FasoM, AaB-
JieHre KOTOpOro JIocTaTouHo Huskoe. Haittw cpenuioio LHRY
cpobofiHoro npoGera MOJeKyJl WyuYKa, €clE NOTOK MOJEKYJ
B Nyuke YORBAET B 1) Pa3 HA PACCTOAHMH Al Brosb nyuka.

2.237. Ilyctb adf — BeposiTHOCTL TOTO, YTO MOJIEKYna
r43a WCOBITAET CTOJKHOBEHHE B TeueHyue BpeMenH df, @ — mo-
cronuHas. Hafitu:

a) BEpOSITHOCTb TOTO, YTO MOMEKYJ/a He MCNHTAET CTOJKHO-
peHHst B TeueHyue BpeMeHn I;

6) cpelHee BPEMsi MEXAY CTOJKHOBEHHAMH.

2.238. Haiiti cpennowo AnuHy cBoGoHOro npobera H cpell-
nee BPEMS MEXKIy CTOJIKHOBEHHSIMH MOJIEKYJ Fasoo6pasHoro
asora:

a) NpH HOPMAJbHEIX YCJOBHSAX;

6) npu {=0°C u nasresnn p=1,0 ulla (raKkoe nasienue
NOSBOASIOT MOAYYaTh COBPEMEHHbie BAKYYMHHIE HacOCh!).

2.239. Bo cKoAbKO pa3 cpejHss AMMHa cBoSoaHoro npobera
MOJIEKyJl a30Ta, HaXOASUIErocs DPH HOPMAaJbHEIX YCJOBHSX,
Gonbllle CPENHEro PACCTOSHHS MEXJy €ro MoJeKyJaMH?

2.240. HaiTy nps HOpMaJIbHBIX YCNOBHAX CPERHIOIO AJIMHY
cBoGonHOro npoGera MOJEKYJ]H rasa, AJsi KOTOpPOro nocTosH-
Hasi Ban-nep-Baannca b==40 cM®/monb.

2.241. A30T HaXOJMTCH NPH HOpMa/bBHX ycaoBusX. [1pn
KaKoft yactore KoJieGaHHil IIHHA SBYKOBOH BOJIHEI B HEM OyZer
paBHa cpeiHell JViHHe cBOGOIHOro npoGera MOJIEKYJ JaHHOFO
rasa?

2.242. Kucnopon naxonutest npu 0 °C B cocyne ¢ xapaxrep-
HLIM pasmepoM [=10 MM (3To JinHeiHbIl pasMep, onpeJe/isIoMH
XapaKkTep MHTepecyloiero Hac npouecca). Haiiru:

4) aBaenne rasa, Huxke KOTODOTO CpeAHsisi A/HHA CBOGOA-
HOro npofera MonekyJs A>>I;

6) COOTBETCTBYIOILYIO KOHUEHTpallMIO MOJEKYJ M CpeLHee
paccTosiHHe MeXJy HHMH.

2.243. A30T HAXOUTCA MPH HOPMAJILHEIX ycaoBksax. Haiitu:

a) 4HCJO CTOJIKHOBEHHH, HCILITHIBAEMHIX B CPEJHEM Kax-
JIofi MOJIEKYJIOlt 33 OJIHY CEKYHAY;

6) uHC/IO BCeX CTONKHOBEHHH MEXJAy MoJeKyJsamu B 1 cm?
430Ta eXeceKyHJHO.

2.244. Kak sapucaT cpeausas JjuHa cBobojHoro npotera i
YHCAO CTOJIKHOBEHHH KaXKIOH MOJIEKYJIEl B €lHHHUIY BPEMEHH OT
Temrieparypbl T HJea/lbHOTO rasa B CJeAYIOIIHX nNpoLeccax:

a) usoxopuyeckom; 6) H306apHuecKoM? :

2.245. Heanbnnii ras cosepiuHJs npouecc, B peaysbTare
KOTOpOro €ro JaBneHue Bospocio B n pas. Kak H BO CKOJIBKO
pa3 M3MeHHJIHCb CpeJHff JJIHHA CBoGoAHOro mpoGera B YHCIO
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CTOJIKHOBEHHH KaXKj0f MOJEKY.Jbl B €UHHLY BDPEMEHH, €CJ/H
npouecc:

a) M3oxopHueckui; G) H30TEPMHYECKHt?

2.246. Uneanbubiil ras, COCTOALHI U3 MECTKHX JIBY XaTOM-
HBIX MOJIEKYJl, coBepluaer ajpabarnyeckuii npouecc. Kax 3a-
BHCAT CpPelHAs JJHHA CBOGOIHOre npoGera | YHCJ0 CTOJKHOBE-
HHEH KaXkJoH MOJIGKYJIBI €XECeKyHIHO B 3TOM [polecce OT:

a) o6pema V; 6) maBienus p; B) temneparypel 77

2,247, VineanpHuii ra3 coBepluaeT NOJHTPOHNHYECKHH MPO-
Lece ¢ noKasaTeieM nonutponst n. HaliTh cpenuioo JNHHY CBO-
6oaxoro mpoGera W YMCJIO CTOJAKHOBEHHH KaXKIOH MOJICKYJIbI
€XKECEKYHJHO KaK (by HKLHIO:

a) obpema V; 6) paBnenus p; B) Temneparypei 7.

2.248. OnpenenuTb MOJSPHYIO TENJOCEMKOCTb HAEANBHOTO
rasa U3 JKECTKHX JIBY XATOMHBIX MOJIEKY.J1, COBEPLIAIOLIETO MOJIH-
TpOnHYecKuii fpolecc, INPH KOTOPOM YHCJIO CTOJKHOBEHHi
ME2Jly MOJIEKYJIaMH B €IHHHILY BPEMEHH OCTAETCSl HEH3MEHHBIM:

a) B equHule o6beMa; 6) Bo BceM o0beMe rasa.

2.249. Vineanbuuii ras ¢ MoJaspHol Maccoit M HaxomuTcs
B TOHKOCTEHHOM cocyle ofBemMoM V, CTEHKH KOTOPOro nojjep-
MHBalOTCA TpH nocrosiHHofi Temneparype 7. B moment #=0
B CTEHKE COCYJia OTKPLWIM Majoe OTBepCTHe Mioiaibio S, H
ras gavyaj BHITEKarb B BakyyM. HalTH KOHUEHTpalMio n rasa
Kak (YHKUMIO BpemeHH f, eClM B HauaJbHblil MomeHT n(0)=
=nNg.

2.250. Cocyn ¢ rasoMm pasfiesieH Ha JB€ ONHHAKOBHE INOJIOBH-
Bel 1 ¥ 2 TOHKOH TENJICH3OJUPYIOLICH NEPEropojKoi ¢ IByMsA
oteepcThaMy. JlHamMeTp opHOro M3 HUX Majl, & HPYroro odeHb
pelHK (06a — Mo cpapHeHHIo co cpefHel AJTHHOH CBOGOAHOrO
npoGera mosiekys). B nososnHe 2 ras nopAep:kMBaeTcs MOpH
Tempeparype B 1) pa3 Gosblueli, yem B nojosune /. Kak u Bo
CKOJIbKO Pas H3MEeHHUTCA KOHLEHTPalHs MOJEKYJl B NOJOBHHE 2,
€CJIM 33aKPHITh TOJIBKO GOJIBIIOE OTBEPCTHED

2.251. B pesysbrare HEKOTOPOIO NPOLECCA BS3KOCTb MJE-
anmBHOTO rasa ysennuuiach B o.=2,0 pasa, a Kosppuuuent nud-
¢y3un — B f=4,0 pasa. Kak # Bo cKo/JBKO pa3 H3MEHHJOCH
JlaBleHye rasa?

2.252. Kag usmensatcs kosdduument puddysnn D u sas-
KOCTb 1} BJaJIbHOTO rasa, €cl €ero o6beM YBEJIHYUTD B n pas:

a) HaorepMuueckH; 6) H3oGapHyecku?

2.253. HpeannHpill ra3 COCTOMT M3 KECTKUX JBYXATOMHBIX
MoJekyJ. Kak 1 Bo CKOJIbKO Pa3 HaMeHaTcs Kod(pdpuunent ang-

y3uH D H BA3KOCTB 1), €c/H 00beM rasa afinaGarnuecky yMeHb-
ute B n=10 pas?

2,264, Hafitn nokasarejb NOJMTPONHL 71 NPONECCa, COBEP-
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11aeMOTo MJCaJbHBIM Ta3oM, MPH KOTOPOM OCTAETCS HEH3MeH-
HBIM:

a) KodpdHumenT nudaysnn; 6) BAIKOCTD; B) TEIIONpPOBOA-
HOCTb. .

2.255. 3Has BS3KOCTb reJus IIpH HOPMAaJILHEIX YCJIOBHSIX,
BbIYHC/IHTD 3(DhEKTHBHEIN IHAaMETD €ro aroMa.

2.256. TenionpoBonHOCTL resiust B 8,7 pasa Gosblie, uem
Yy aprona (npu HOpMaJbHBIX ycsoBHaX). HafiTu oTHOweH1e 5¢-
(eKTHBHBIX IHaMETPOB ATOMOB 4ProHa M IeHsl.

2.257. Tesmii IpH HOPMANBLHBIX YCIOBHAX 3aNOMHSET npo-
CTPAHCTBO MEXIY NBYMS JUIMHHEIMH KOAKCHAJIBLHBIMH L{HJIHH-
pamu. Cpeluuii paguyc UHIHHAPOB R, 3a30p MeXAy HUMH AR,
npuueM AR<KR. BuyTpeuuuit umanunp HEMOABHEH, a4 BHell-
HHMH BpaWAIOT ¢ HeGOJBIIOH YIVIOBOH CKopocTeio . Haifith
MOMEHT CHJI TPEHHsl, AEACTBYIOIMX HA €IHHHLY IAHHEI BHYT-
peHHero mMIHEApA.

Jlo Kakoro 3HayeHHs HALO YMEHBLIHTD LaBJEHHE TesHs (ne
MEHSIsT TEeMIIepaTyphl); YTOOLI HCKOMBI MOMEHT YMEHBIIHJICS
B n=10 pas, ecii AR=6 mMM?

2.258. T'as sanosHsieT NpPOCTPAHCTBO MEXIY ABYMS JIJIHH-
HbIMM KOBKCHAJIbHBIMH LMJIHHADAMH, PaiMyChl KOTOPHIX PAaBHHI

+ 1 R,, npuueMm R,<<R,. BuyTtpennuii unaunnp HETIOABHIKEH,
a8 BHEIIHHH BPalL@loT ¢ MaJol YIVIOBOH CKOPOCTHIO . MoMeHT
CWJI TDEHMs, AEACTBYIOUMX HA €IMHMLY AIHHEI BHYTpPEHHEro
uuwMHapa, pased Ny, Haltth BsAskocts rasa, umes B BHLY, YTO
CHJIA TPEHH S, AEACTBYIOIAA Ha €MHHLLY TUIOWANH UHJHHIDHYe-
CKOli TIOBEDXHOCTH DajMyca r, ONpexenNsiercs Gopmysioit o=
=nr (0w/dr).

2.259. JlBa OnMHAKOBLIX NapasJIe/bHbIX AUCKa, OCH KOTO-
PBIX COBMANALOT, PACTOJIOKEHE! Ha PACCTOsIHUY fL ApYP OT Ipyra.
Panuyc kaxzoro aucka pageH a, npuueM a>>h. Oniy auck Bpa-
WAOT ¢ HEGOJIBIION YIVIOBOH CKOPOCTBIO o, JpYrof JuCK He-
nopsuikeH. Haifity MomeHT cua Tpenus, AeHcTBYIOLIME HA He-
TOABHKHEI! IHCK, €C/TH BASKOCTD Idsa MexKy JHCKaMH paBHa 1),

2.260. Peumte npeppiaylyio 3anaqy, CYHTas, YTo MeXxIy
AHCKaMH HAXONUTCS YJILTpapaspeeHHEIi ras ¢ MOJsIpHO# Mac-
coil M, temneparypoit T ¥ ron HaBneHHeM D.

2.261. Bocrosb3oBaBuich  hopMy.JIoi [Myaseiins (1.7r),
ONPENEJUTL Maccy W rasa, MPOTEKAIOMIEro B €MHHLY BpeMeHH
YEPE3 MomepeyHoe cedeHHe TpyObl VIHHOH I M paraycoMm a,
Ha KOHLAX KOTOPOH MOJJNepIKHBAIOTCH IOCTOSTHHBIE AABJCHHS
p1 M ps. BrAskocTh rasa paBna -

2.262. Onunu KOHeLL cTepIKHs, 3aKMFOYEHHOTO B TENJIOH30/H-
pyroumyio 060JI0uKy, nojjepxuBacTes IIpH TeMneparype T,
a JpyroH xomew — npH Temneparype T3 CaM crep:enb co-
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CTOHT H3 JBYX 4YacTeil, AMHHE KOTOPHIX [ M [, H TEIiONpOBOI-
HOCTH %, ¥ ¥,. HallTh Temneparypy NOBEpXHOCTH CONpPHKOCHO-
BEHHSL STHX YacTell CTEpXKHS.

2.263. CioxeHn TOpLaMH BAa CTEPXKHS, IJIHHEL KOTODBIX
L, u I, ¥ TEIIONPOBOLHOCTH %; H ¥, HaliTH TennonpoBoIHOCT
OJIHOPOJHOTO CTEPXKHS IHHBL LIl TNPOBONSILETO TEILIOTY
TaK e, KaK M CHCTeMa H3 3THX IBYX crepikHeii. Bokosbe mo-
BEPXHOCTH CTepiKHefl TeIJIOH30JHPOBAHLL.

2.264. CreprkeHnb JUIHHBL [ C TENJIOH30JHPOBaHHOH GOKOBOWR
MOBEPXHOCTHIO COCTOHT H3 MaTepHana, TEIIONPOBOIHOCTE KO-
TOPOTO M3MEHSIETCSl C TeMneparypoit no sakoHy x=a/T, Tie
o — nocrosiHHasi, TOpHB CTepKHS MONNEPIKMBAIOT IIPH TeEMIe-
parypax T, n T,. Halitn 3agucumocts T'(x), TAe x — paccrosi-
HHE OT TOpua ¢ Temneparypoil Ty, a Takxke IVIOTHOCTH NOTOKA
Temnnia.

2.265. Jlpa Kycka MeTaiia, TeIJIoEMKOCTH KOTOphiX C; H
C,, COSNMHEHH MEXAY cOGOM cTepiKHeM JJHHB | C MJICIAAbIo
TOMEPEYHOTO ceueHHsl S H JOCTaTOYHO MasoH TEIJIONPOBOAHO-
cThio ®. Besl cHcreMa TEIUIOH30JIHPOBaHAa OT OKPYXKAIMIEro
npocrpaHctBa. B moMent {=0 pasHOCTH TeMIiepatyp MexXuay
IByMsi Kyckamu MeTanna pasHa (AT),. [lpenebperas TemioeM-
KOCTLIO CTEPIKHS, HAlTH PA3HOCTL TEMIIEPATYp MEXAY KYyCKa-
MM MeTa/ia KakK (QYHKIHIO BpEMEHH.

2.266. Hairu pacrnpezejieHne TeMepaTyp B BEIUECTBE, Ha-
XOISILIEMCS] MEXKIY ABYMsi GOJIBIIHMH NapasvieJbHBIME [1AaCTH-
HaMH, €CJH NOCJICIHHE MOANEpPKUBAIOT NMpH TeMnepatypax Ty
u T,, paccTosiHHE MeXJy HHMH PaBHO [ U TEILIONPOBOLHOCTH
BEIECTBA uchT.

2.267. INpocrpascTBO MeXAy ABYMfl GO/LIIMMH TFOPH3OH-
TaJbHBIMH IJIACTHHAMH 3anoJiHeHo resneM. PacctosiBue Mexay
mnactvHame [=50 MM, HuxesIA nuacTHHa NONAEpKHBAaETCH
npu temneparype T,=290 K, Bepxusas — mpu T,=330 K.
JaBsnenue rasa 6nusko K HopMasipHoMmy. Haiith nuoTHocTb
NOTOKa TenJa.

2.268. Tenuit noa papienveM p=1,0 Ila naxonurcs Mexiy
JBYMS GOJBIIHMH NapasieIbHLIMH TJIACTHHAMH, OTCTOSII{MMH
Ipyr or apyra Ha {=>5,0 mm. OnHa nnacTHHa MOJAEpIXKHBaETCS
npu temneparype ¢,=17 °C, mpyrast — npu £,==37 °C. Haiitu
CPENHIO J/HHY CBOGOAHOTO npofera aTtoMoB reJiMsi M ILIOT-
HOCTh NOTOKa TeIld.

2.269, Halitu pacnpee/iesre TeMnepaTypel B IPOCTPaHCTBE
MEXIY ABYMsl KOAKCHAJBHEIMH IMJMHIpaMH C pajguycamu K,
E R,, 3an0JHEHHOM OAHOPOAHBLIM TEIVIONPOBOLAILMM BEINECT-
BOM, €CJIH TeMNeparypbl UHWJIHHAPOB paBHH Ty U Ts.

2.270. Tor ke BoONpOC, Y4TO H B NpEAHyWIEH 3a1aye, HO 1id
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JIBYX KOHLEHTPHUECKHX chep ¢ pagnycamu Ry u R, 1 Temnepa-
TypamM T; H Ts-

92.271. TlocTOSIHHBIN 3MEKTPHYECKHH TOK TEYeT no OAHOPOA-
HOMY OpOBOLY, PaAMYC CEUEHHsi KOTOPOTo R n Tennonposof-
pocTh ®. B emvHHue ofbemMa npoBOAa BbIIENsETCH TEIJOBas
moutHocTs w. HaliTu pacnpenenenye Temnepatyper B IPOBOLE,
€c/I¥ YCTAHOBHBINASCS TEMNEPATypa HAa €ro MOBEPXHOCTH paB-
na T. - i

2.9272. B onHoponHOM Inape, paaHyc KOTOpOro R un remno-
NPOBOJIHOCTb %, BbIJeJISIeTCi PABHOMEDHO 110 ofneMy TeIoBasn
MOLIHOCTb ¢ 06BbeMHOll mioTHOCTRI0 w. HailiTH pacnpejenenue
TemIepaTypHl B Luape, eCiM yCTaHOBHBIUASACA TeMneparypa Ha
ero nopepxHoctd paBha T.



Yacts 3

JJIEKTPOAMHAMK KA

3.1. TocTosHHOE 3JEKTPHUECKOE TOJE B BaKyyme

® P noas sapana q:
S __1 g
T L @12
@ Cessb Mexny nons u
—=—vg. 3.16)
@ Teopema Taycca 1 wpkyssmus sextopa E:
fﬁds:wz,, 335.1,: 3 (3.1)
® I H noas JHTIONS C SACKTPH-
4eCKHM MOMEHTOM P:
_ 1 pr _ ! ryimaoas
Y=g E._m; 5 V153c0s?d, @.I)

rhie §—yron MeXAy BeKTOpaMK T M p.
@ Aneprus W nunonst p BO BHEMIHeM S/MEKTPHYECKOM TIO€ H MOMEHT
cua N, NeficTBYIOIMX Ha JHNONb:

W=—pE, N=[pE]. @1y
@ Cuna F, jeficteylomas Ha JHNO/Ab, H ee npoekuust F:
OE
F=por, Fx=p-VEs @3.1¢)

rae OF/0l —npoussonras sektopa E mo nanpapnenmo pmmons, VE,—
rpajuent pyuxnun E,.

V3.1 B or 'POCTATHYECKO# H [PaBHTa-
LHMOHHOM CHJI B3aHMONEACTBHA MEXIY JABYMS S/IEKTDOHAMH,
MexIy IByMA NpoToHavu. IIpH KaKoM 3HauYeHHH YJIEbHOrO
sapsug"a q/m yacTHILI STH CHJIBI OKa3a/iCh Ob PaBHLIMH 1O MO-
pAZT
~ 8.2, C kakoil cu/iofi B3anMoOfieficTBoBaH Obl JBAa MEAHBIX
nlapuKa, Kaxbli Macchl 1 r, HaXOAschb Ha paccToAHMH 1 M
Jpyr OT Ipyra, ecqu Obl CyMMapHbii 3apsil BCEX 3JIEKTPOHOB
B HHX ONIMYajcs Ha 1 % OT cyMMapHoro sapsia BeeX sfep?
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”’3.8. JlBa HeG: X wmapuka,
KaxJpiil Macchl M, TOXBELIEHE! K OJHOH TOUKE Ha IIEJKOBBIX
HUTAX JAAHHbL L PaccrosinMe Mexny wapnkamu x<l. Haiirn
CKOPOCTb YTeUKH 3apsasioB dg/dt ¢ kaxnoro 1IapHKa, ec CKo
POCTb MX COMIKEeHHs MensieTcst o sakony v=a/} ¥, rze q —
TIOCTOsHHAs.

3.4. Jlpa NONIOKUTeNBHEIX 3apsifia gy H g HAXONATCS B TOU-
Kax C pajaHyc-BeKTOpaMH ry H T,. Haiith orpHuaTesbhbi 3apsn
Ga H PaJHyC-BEKTOD F's TOYKH, B KOTOPYIO €I0 Hajio NIOMECTHTS,
4TO0b! CHJIA, AEHCTBYIOMAR HA KAaXABIH U3 STHX Tpex 3apsJioB,
Oba paBHa HYJIO

3.5. Tonkoe npososiouHOE KOABLO pajuyca r=100 My Hme-
€T s7eKTpuueckuil 3aps g=50 mkKn. Kakoso 6yzer npupaine-
HHe CHJIbL, pacTAruBarouleli NPOBOJIOKY, €C/H B UEHTP KOJbIA
TIOMECTHTb TOYEUHbI 3apal §o=7,0 MKKa?

3.6. TNonoxurensHeii Toveunsift sapsa 50 mkKn naxoaates
Ha IIOCKOCTH Xy B TOUKE C DajHyc-BEKTOPOM ro=2i-3j, rae
inj— opmeroceit x n y. Haittu nanps-

HEHHOCTD 3/IRKTDHITECKOFO HOMA H €e M- +41 At
JlyJib B TOUKE C pa/iHyC-BeKTOpOM r=8i—D5j. > /S
3pech 1, M r— B Metpax. N

8.7. B sepumnax kBajpata ¢ JHaro- e ‘\
HAMBIO 2/ HAXOAATCH TOYEUHHE 3apsulbl ¢ S N
M —¢, KaK TNOKa3aHo Ha puc. 3.1. Haittu -¢ ¥4
MOJIYJIb SJIEKTP 0 Puc. 3.1

NoJA B TOYKe, OTC'l'Oﬂl.lleﬁ Ha paccrosinue
X OT UEHTPa KBAJPata M PaClO/OKEHHOH CHMMETPHUHO OTHO-
CHTE/IbHO BEpIIMH KBajpata.

3.8. Tonkoe nonykosbuo paguyca R=20 cm 3apAKEHO pas-
HoMepHO 3apsiiom ¢=0,70 nKu. Haiitn Mopty.b HanpsieHHOCTH

OQJIEKT])H'{CCKOI‘O TIOJIsl B LIEHTPE KPHBH3HBEI 3TOr0 ToNyKoJbLA.

3.9. Koubuo paasyca 7 H TOHKO# TIPOBO/IOKH HMEET 3apsj

q. Haittu monysn I H 3JIEKTp 0 noNs Ha
OCH KOJIbla KaK (hyHKIHIO paccTosius I Jio ero uentpa. Hecae-
JIOBaTh MOJYHEHHYIO 3aBHCHMOCTL HpH L>r. Onpepesnts
MabHOe H  COOTBETCTBYIO-

mee L. Hisobp PHbH  rpaguK  QyHK-
i E (I).

8.10. Toueunsiit 3apsiy ¢ HaxomuTcs B LEHTPE TOHKOrO KOJb-
ua pamuyca R, no 3apsj

POMY p PHO pacip
—¢. Half Moy, b HanpsuKEHHOCTH SJEKTPUYECKOTO rodsi Ha
OCH KOJIbUIA B TOUKE, OTCTORIEH OT LEHTPa KOJbLA HA PaccTosi-

HHE X, eCclH xR,
8.11. CHCTeMa COCTOHT M3 TOHKOTO 3apsKEHHOro TIPOBOJIOY-
HOro Koslblia pajuyca R I OYeHb JUIHHHOA paBHOMEpHO 3apsi-
13



JMEHHOM HUTH, PACTIOAOKEHHON 1O OCH KOABNE TAK, YTO ONHK U3
ee KOHROB COBNajaeT ¢ LEHTPOM Kosbua. Flocrennee mmeey
sapsia q. Ha equuuity AnHHE HHTH IPHXORHTCS SaPAR A. Haitrm
CHJIy B3aHMOEEHCTBHA KOJBLA H HHTH.

3.12. ToHKoe HENPOEOASIEE KOALIO pajyyca R sapsmeno
¢ JMHENHOM NJIOTHOCTBIO A=A, COS @, THe A, — HOCTORHBas,
¢ — asumytanbHpit yroa. Hafita Moy RanpieHHOCTH
SHEKTPHIECKOTO TOA:

a) B LEHTPe KOMbHA;

6) Ha oCH KOJblia B 3ABHCHMOCTH OT PacCTORNBA X 0 €r0
nenrpa. ¥ b TOJYY p npH X>R.

3.13. Haxonsmuficst B BaKyyMe TORKHH NpAMOIl CTepMeHDb
JUMEH 20 sapmkeH paBHOMepHO sapsiom ¢. Haiitu monysn
ManpsOKEHHOCTH SJEKTPHUECKOro NO/IA KaK (YHKUMIO paccros-
Hisl 7 OT LEHTpa CTEPXKHS A0 TOUKH npsimoi,

K H

a) nep p p aepes
€ro UeHTD;

6) coBnajaloleli € 0Chi0 CTEPXKHA, eCAH 12>a.
H b OJY4EHHbIE BBID npH r>a.

3.14. OueHb JIMHHAR NPAMAs PABHOMEDHQ 3apsmMenHasn
HHUTb HMeeT 3apAl A Ha €IHHUIY JJIHHBL Haiity Moayas B Ha-
npaBJende HaNPHKEHHOCTH SJeK-

TPHYECKOro ToN# B TOYRe, KOTO-
pasi OTCTOMT QT HHTH Ha paccros-
HHE y M HAXONMTCH Ha nephen-
Vi 2, JMKyAfipe K HHTH, DPOXOZAIEM
yepes OfiMH M3 e KOHNOB.
R R
q ]

3.15. PapnomepHo 3sapsimen-

Haf HUTb, H3 EIMHHIY RAMHEI

Pre. 3.2 KOTOpOii NpPHXORMTCA 3apsA A,

uMeeT KOHDHIYpauuH, MOKasaH-

mwe Ha puc. 3.2. Pamuyc sakpyriiemns R 3HauutenbHo

Menbe JUAMHE BuTH. B p peme-

HMs NpeNulymleil Sajaud, HAafTH MOLYJb HaMPSLKEHROCTH

SJIeKTDHYECKOro no/is B Touke O ans konpurypauuii (@) & (6).

3.16, Cepa paadyca r sapskena ¢ NOBEPXHOCTHOR MIOT-

HOCTBIO 0==ar, [Jié & — NOCTQRHHLI BEKTOP, F -— PayC-BeK-

TOp TOUKH Chepl OTHOCHTENIBHO €€ LeHTpa. Haiitn Hanpsgen-
HOCTb SJIEKTPHUECKOFO ROMR B LEHTpe opephi

3.17. [oBepXHocTHas IACTHOCTL 3apsjia Ba epepe pajsyea

R 3aBHCHT OT DOASIPHOFO Yraa § Kak =0, cos¥, TAE Tp —

HoNOXHTeNbHAs nocToanHas. Flokasatb, wTo Takoe pacupene-

JlenHe 3apsiia MOKHO MPEICTABHTL KaK PE3YJILTAT Manoro

CABHra APYT OTHOCHTE/IBHO APYTa ABYX PABHOMEPHO 3apsUKEH-

HBIX 1apo6 papHyca R, sapsst P O MORY-
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JHo M np no 3sHaky. Bocne STHM
ATH 3JIEKTP! nonsi

p Ha
BHYTDH JaHHOM Cepel.

3.18. Hairu p 0 noas B
LeHTpe wapa paguyca R, obtemnas niotHocTs 3apsiia KoToporo
p=ar, TJe a— NOCTOSHHBIA BEKTOp, r — panuyc-BekTop,
TIPOBENCHHLI U3 LIeHTpa Liapa.

3.19. [se namnnbe HHTH D PHO 3apsi-
HCHBl KaXKJas ¢ JTHHEHHOA MIoTHOCTBIO A=0,50 MxKn/m. Pac-
CTOsIHHE MEXKNY HHTsMH [=45 cm. Haiita MaKcuManbHoe 3na-
YCHHE MOJJIsl HANPSIKEHHOCTH SJICKTPHYECKOTO NOJS B MIOC-
KOCTH CHMMETDHH STOH CHCTEMH, PAachOJIOMEHHOR MEXJy HH-

'rmm‘{
3.20. B AJHHHAA WHIHHAD NOBEPXHOCTh
py CeYeHHS PHO 10 AMHHE C MOBEpX-
HOCTHO/ IJIOTHOCTHIO 0=0, COS ¢, Ifie @ — HOJSIPHBIH yron
p CHCTEMBI KOO 0OCb Z KOTOPOH coBnajaer
€ OCbio JianHOH nosepxwoctH. Haiitn Moayap u HanpasJieHHe

SNIEKTP TnoAs HA OCH Z

3.21. H. b S/IEKTP! '0 NIOJ1S1 3aBHCHT TOJTb-
KO OT KOOPIHRaT X M y 1o sakony E=a(xi+yj)/(x*+y?), rie
a — NOCTOSIHHASY, i H j — opTht ocefi x W y. HaliTi noToK Bek-
Topa E wepes cpepy pammyca R ¢ LEHTPOM B Hayasie KOOpAHHAT.
3.22. Ulap pazuyca R HMeeT nooRHTe bHbE 3apsifi, oGbem-
Hasi WIOTHOCTh KOTOpOrO 3aBHCHT TOJBKO OT paccrosiuus r
40 ero ueHTpa Kak p=py(l—r/R), rae p, — nocrosmuas. [lo-

J1arasi, 4TO JMSJIEKTP: p b e=1 Bciony,
HaiiTh:
a) Moxyab SJIeKTP nOAST BHYTPH

H BHE 11apa KaK QYHKLHIO r;
6) NbHOe Moy st Euvane
H COOTBETCTBYIOINEE €My 3HAUCHHE T,,.
3.23. CHcTema cOCTOMT H3 wapa panuyca R, 3apspkeHHOro
chepuyecRH PHUHO, H OKpY cpensl,
HOif 3apsJoM ¢ OGBEMHON NJIOTHOCTBIO p=a/r, tie o — no-
CTOAIHHAs, 1 — PACCTOSIHHE OT weHTpa wapa. Halitu sapsn
wapa, npH POM MOZYJIb Hanp SJIeKTP! 0
noast BHE 1apa He 3aBHCHT OT r. ‘-leuy paBHa 3Ta HanpsiXKeH-
HOCTL? JIM3NeKTpHYecKas MpOHHI@eMocTs e 1 BCIOZY.
3.24. Ipoctpanctso 3anoneno 3apszioM ¢ OGBEMHOH mJoT-

HOCTBIO P=Py €Xp(—ar?), IZie P, H 0. — NOIONHTENBHEE NO-
r—p OT LeHTpa . Haiita mogyns

SJIEKTpI 0 noas Kak ¢y r. He-

b ONy4YeHHoe NpH MaibiX H GoJbUIHX 1,

T. e npH ar’Kl u arssl.
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3.25. BryTpH 1uapa, 3apsiKEHHOTO PaBHOMEPHO € obBemMHol
IIOTHOCTEIO p, HMeETCA cephueckas nosocts. Llentp nonocti
CMelleH OTHOCHTE/IBHO LEHTPA Ilapa Ha paccTOsiHue, XapakTe-
pusyemoe BekTopom a. HaiiTe HanpsikenHocTs E nosist BHYTpH
TI0JIOCTH.

3.26. Hatitn Hanpsikennocts E snektpuueckoro noas B 06-
JIACTH TiepeceveHHs AByX IUapoB, PaBHOMEPHO SaNlONHEHHBIX

p 10 3HAKY 3apAN
¢ 06BEMHOM IIOTHOCTBIO P H —p, €C-
JIi PacCTOsHKE MEXY LEHTPaMH Hia-
pOB XapaKTepHSYeTCi BEKTOPOM &
(puc. 3.3).

3.27. Tpu onMHAKOBHIX IIApHKa,
PACTIO/IOMKEHHEIE B BEPUIHHAX PaBHO-
CTOPOHHEr0 TPEyroJIbHHKA CO CTOPO-
HOH @, COEMMHEHE JPYr C APYroM
HUTAMH. 3apsi ¥ Macca KamJIoro
maprka paHer ¢ W m. Opmy 18 nuvelt nepexran. Haimu Mak-
CHMaJIbHYIO CKODOCTb Cpefipero miapuka. CHIBI — TSDKECTH
Her.

3.28. Vimerorcst 1Ba TOHKHX NpPOBOJIOYHBIX KOJbLA pajuyca

R KaxJoe, OCH KOTOPHIX COBINAJAIOT. 3apslibl KOJEW PABHEl ¢

u —q. HaliTi pasHOCTb NOTEHIWAJIOB MEXY LEHTPaMH KOJeLl,

OTCTOSIIMME APYT OT pyra Ha paccrosmue /, ecnn R=30 cM,

1=52 cv 1 ¢=0,40 MkKn
3.29. B 0 npsAMas HUTb PpaBHO-

MepHo ¢ JuHefiHofi niotHocThio A=0,40 MKKa/M. Briuucauts

pasHoCTh NOTEHIHATOB TOUEK [ M 2, €CiH TOYKa 2 Haxoputcs

Jlaible OT HHTH, YeM Touka I, B 1=2,0 pasa.

3.30. ToHKOe KOMbLIO pajiyca R=25 cM uMeeT sapsj g=

,0 MxKua, Hep * pacnp fi 10 KOJBLY.
HajiT paoTy SJEKTPHYECKHX CHII NIPH IEpEMElCHHH Toued-
noro sapsiza ' =10 MKKJl H8 1eHTpa KOJIblIA TIO TPOHSBOJILHO-
My yTH B TOYKY, HAXOJAULYIOCA Ha OCH KOJIbIa HA PACCTORHHH
1=50 cM oT ero ueHTpa.

]  3.31. Haiitn noTeHuMan 1 HanNpsuUKEHHOCTD SJIEKTPHIECKOrO
oS B LeHTpe noaychepbl pagpyca R, sapsiKeHHOH paBHoMep-
HO C TOBEPXHOCTHOM IJIOTHOCTBIO O.

3.32. Haxopisimascs B BaKyyMe KpyrJias TOHKas nJIaCTHHKA
pamuyca R | p c PXHOCTHOH IJIOT-
HocTbIO 0. Haiitn Jl B MOAYJib M SJIeKT~
PHUECKOTO TIoNIS Ha OCH TJIACTHHKH KaK (YHKLMIO pACCTOAAHHS
! or ee penrpa. McciienopaTh NOJYYEHHOE BRIDAXKEHHE TPH
1> 0u >R,

3.33. Haiiti norenuuan Ha Kpaio TOHKOTO JNCKa pajuyca
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R=20 cv, o 3apsif c mo-
aepxncmﬂoﬂ IIOTHOCTBIO 6==0,25 MKK1/M3,

3.34. 3apsn ¢ pacnpesieen paBHOMEPHO MO OGbeMy Ilapa
paauyca R. Ionaras YECKYIO Ip Beionly
PaBHOM eIMHMIle, HAHTH MOTEHIHA:

a) B LeHTpe IIapa;

6) BHYTPH INapa KaK ()YHKIHIO PACCTOSIHHSA £ OT €TI0 LEHTpa.

8.35. HaiiT HanpsKeHHOCTb S/IEKTPHYECKOTO NOJSl, MO-
TEHIMan KOTOPOrO HMeeT B (=ar, IJie a — IOCTOSHHKI
BEKTOp, T — pajuyc-] BeKmp TOYKH NOJSA.

8.36. Onp b SJIEKTP! 0 nous,
TIoTeHIHaI kampom 3aBMCHT OT KOOPAMHAT X, § IO 3aKOHY:

a) o= =a(x¥*—y?); 6)  o=ax,
rae it BHA 3THX noned
c nomou.luo JIHHH nelcmpa E (n II0CKOCTH xy).

3.37. TloTeHuHasl S/IEKTPHYECKOro INOJS MMEET BHA Q==
=o(xy—2z%), rne o — noctosiuuas. Haiitd npoekiuio Hanpsi-
JKEHHOCTH 3JIEKTPHYECKOrO NoJsi B TOUKe o5
M{2, 1, —3} ua HanpaBieHue BeKTOpa z
a=i-+3k.

3.38. Ilokasats, 4TO NOTEHUMAT MOJs 8 T
N0 C SJEKTPHYECKHM MOMEHTOM p
(puc. 3.4) moxer ObiTb NpeicTaBieH Kak /
@=pr/4meyS, rer — pauyc-sextop. Haii- Puc. 3.4

TH C NOMOUIBIO 3TOTO BBIDAXKEHHS MO-
JlyJib  HalPSXKEHHOCTH SNEKTPHYECKOr0 [o/IA [AHNONA Kak
dyuximio r u §.
3.39. Toueunblit AMNONL C SJEKTPHUECKHM MOMEHTOM p,
B mpal ocH 2,

HAXOJMTCS B Hauane . Haliru
HOCTH S/IEKTPHUYECKOTO Noss Ez ¥ E Ha IUIOCKOCTb, MeprieH-
PHKYJLSPHYIO K OCH 2 B TOUKe S (em. pue. 3.4).

3.40. i SJIEKTP! llHI'IOIlb c p

HAXOIHTCA BO
HanpsiXeHHOCTb KOTOPOro paaua E,, npuqu pHE‘,‘ B zrmu
c/yuae OfiHa M3 SKBMIOTEHLHMANbHBIX IOBEPXHOCTEH, OXBaTHi-
BAIOWUX JHNONb, siBaserca chepoir. Haditn ee pauye.

3.41. Jlse napa/uiebHEle TOHKHE HHTH PaBHOMEpHO 3apsi-
JeHbl C JIMHeHHOH MIoTHOCTBIO A M —A. PaccrosiHue Mexay
nursmu 1 Haiitu H MORYJIb H 3JIEKT-
puqeckor; nosst Ha paccrosiuuK r2>1 nox yriom & k Bektopy |
(pue. 3.5).

8.42. Cucrema cocrour s 3apsita g0, paBHOMepHO pac-
TNpefieIeHHOr0 N0 NMOMyOKPYKHOCTH pajiHyca a, B LEHTP8 KO-
TOPofi HaXOAHMTCS ToueuHbli 3apag —q (pue. 3.6). Hairu:
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2) S/eKTPHUECKHH IHNONBHBIH MOMEHT STOH €HCTEMHl;
MOBYJIb p ji nons Ha OcH
X CHCTeMHI Ha PaccTOsiHHH 72>a OT Hee.

i>“/ %—_Az
+ -g
11 7

Puc. 3.5 Puc. 3.6

8.43. Jlpa KOaKCHANBLHBIX KOJBIA, KaXO€ pajiyca R, u3
TOHKOH TPOBOJIOKH HAXOASTCS HA Manom paccrosmuu [ apyr
ot apyra (IKR) H HMeIOT 3apFLl § B —g. Haiiti norenugan 1

p €KTP! 0 10171 HA OCH CHCTeMBI KaK
ynKuun koopammate X (puc. 3.7). M306pasuth Ha OJHOM pH-
CYHKe npHMe} rpaduK] y X i, Mc-
clienioBaTh 5TH QyHKIMH npH X[ >R.

3.44. Jlpe Gearp: o, Jpyr or
Apyra Ha p A ; € noBep -
HOf NJIOTHOCTBIO O H —C (puc 3.8). TlnockocTH HMEIOT KOaK-
cuasbHbIe OTBEpCTHs pajuyca R, npuuem [KR. Bass koopu-
HATHYIO 0Cb X € HasanoM otcgera O, KaK NOKA3aHo Ha PHCYHKe,
HaitT H 1p P TH -3JIEKTPHYE-
cxoro noasi E, Ha 0Cb CHCTEME! KaK QYHKIMH KOOPJMHATHL X.
Hso6pasuth npHMepHbill rpaduK ¢ ().

Thb 3

= o
+g - I3
S i
_7 ___15/6/ ’———)___\\2

Puc. 3.7 Prc. 3.8 Pue. 3.9

3.45. Kaxylo paboTy NpOTHB CHJI 9/IEKTPHYECKOFO N0/ Hal0o
COBEPILKTD, YTOOK DEPEHECTH AHMIONL C SJICKTPHUECKHM MOMEH-
TOM p HS 1, rne p noasn pasua Ej,
B 2 ¢ nanp E, (puc. 3.9) # HOBEpHYTH
ero npu stom Ha 90°?

3.46. JIunoab ¢ SAEKTPHYECKHM MOMEHTOM P HaXOpMTCsi Ha
PACCTOSIHHM 7 OT AMHHOH HHTH, 3ApSKEHHOM PABHOMEDHO C JIH-
Hefisoft naotrocThio A. Hafitn cuny F, zeficrsyroulylo na In-
110/1b, €C/IM BEKTOp P OpHEHTHPOBAH:
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a) BAO/Mb HHTH;

6) Mo pajiHyc-BEKTOPY r;

B) NMEPNeHAHKYNAPHO K HHTH M DAJyC-BEKTOPY f.

8.47. Haiitn cuy B3aHMOJEfiCTBHS JBYX MOJEKYN BOJI,
OTCTOSALUKX APYT OT Apyra Ha paccrosiue /=10 HM, ecan ux
SJIEKTPHYECKHE MOMEHTH OPHEHTHPOBAHH BJOJIb OIHOH H TOH
e npsiMoll  MomeHT kaxknoit Mosiekyasl p=0,62-10~2 Ka-m,

3.48. Haiiti noTeHnHa/ cJEAYIOmHX 3JIEKTPOCTATHYECKHX
nonef:

a) E=a(yi+xj);

6) E=2axylta(x*—y) J;

B) E=ayi--(ax+b2) j+byk.
3geck a 1 b — noctosikbie, 1, j, k — opTHt ocelt x, y, 2.

3.49. Torenuuan nosst B HeKOTOPOlt 0G/ACTH MPOCTPAHCTBA
3aBHCHT TOJIbKO OT KOOPAHHATHI X KaK @=—ax*-+b, e a u
b— P Haiitu pacnp o6BeMHO-
ro 3apsza p(x).

3.50. Mexxny AByMsi GOJBUIHMH NAPA/LTEJbHBIMH ILTACTH-
HaMH, OTCTOSIHMH JIPYT OT Ipyra Ha paccTosiHe d, HaXoJHuTCs
P pHO pacrp it 06n it 3apsn. PasHocts mo-
TeHIHa/IOB NnacThy pabra Ag. I1px Kakom 3HaueHHU O6BeMHOM
TUIOTHOCTH p 3apsifia HaNpPSDKEHHOCTD I0/is BOMIM3H OHOH M3
niacTui Gynier pasha Hymo® Kakosa Gyjier mpu stoM Hamps-
2KEHHOCTb NOJIA y APYrofi NNACTHHBE?

3.51. T /I I0/51 BHYTPH '0 11apa 3aBHCHT
TOJIbKO OT PACCTOAHMS 0 €ro LeHTPa Kak @=ar®+-b, rje a u
b— Haiitu p G 0 3apsfia

p(r) BHyTpH mai)a.

3.2. TIpOBONHMKM M NMONEKTPHKH
B SJEKTPHYECKOM nOJe

P noas y npoBoK-
HHKA B BaKyyMe:
En=0/,. (3.22)
@ Torok noaspusopanHocTn P yepes SamKMyTYIO MOBEpXHOCTH:
\¢‘ PdS=—g". (3.26)

THe §— anreGpanuecKas CyMma CBSaHHBIX 3apsiiOB BHYTPH STOft TOBEPX-
HOCTH.
@ Bexrop D (ssrextpBueckoe cmelnenne) u Teopema laycca z1s mero:

D=gE 4P, 95‘045:,,_ (3.28)
19 .



T G P cymma 3apsnoB BHYTPH 8aMKHYTOM
TIOBEPXHOCTH.
@ VYcioBHs Ha rpanuie pasjienla ABYX RHSJIEKTPHKOB:
Pyu—Pin=—0", Dan—Din=0, Ex=En, @.2r)

rie o' H " saps-
0B, a OpT HOpMAJM N HampaBJeH W3 cPelsi 1 B cpeRy 2.
@ Ilnsi HSOTPOMHBIX JIMS/IEKTPHKOB:

P=neE, D=eeE, e=1+x @2
@ B caysae
merv BCe MexIy
E=Eq/e. (3.2¢)

8.52. HeGoabioli WapHK BUCHT Hajl TOPH3OHTATLHOM JIPO-

it py i YHpyroH HHTH KeCT-

KocTH %. [loc/ie TOro KaK WapHK 3apsuiH, OH ONYCTHJCS HA

X CM, M €ro paccTosiuie 0 HPOBOASIEH IUIOCKOCTH CTallo pas-
nbM L. Hajitn sapsyi mapuka.

8.53. Toueunniit 3apsizt =100 mxKa HaxonuTcs Ha paccrosi-

1 I=1,5 cM or npoBosweli TiockocrH. Kakyio paboty Hajio

b TNPOTHB y’ X cuJl, 9TOOHl MEJVIEHHO yAa-

JIHTb 5TOT 3apsi]l HA OYeHb GOBLIOE PACCTOSHHE OT MIOCKOCTH?

3.54. JlBa TOueuHEIX 3aps/ia,  H —, PAaCMONOXKEHbl Ha pac-

crosEuu [ Apyr OT Jipyra M HA OJMHAKOBOM DACCTOSIHHH 12

I

oT mp i ¢ OJiHOi1 CTOP or uee. Haiitu
MOZIYNb SMEKTPHYECKOH CHJIbL, AEHCTBYIO-

g "4 el Ha KaxIblit 3apsi.
A o 8.55. Tpu pasHOMMEHHbIX TOYEUHBIX 3a-

pspa p B Bep P
¢ auaroHanbio /=50 cM, KaK MOKa3aHO Ha
g puc. 3.10, rae Touka O — UEHTP KBalpara,

7 AOB — mpsiMofi yroJi, 0GpasoBaHHELH ABY-
Pre. 3.10 MS T niony Tsimu. Haii-
e TH CHJTy, JeHCTBYIOWYIO Ha 3apsill —¢, €c-

am g=11 MxKa.
38.56. Toueurnit sapan ¢=2,00 MKKn naxogurcs mexay
JBYMsI I p [OMTYII0C-

Kocrsivu. Paccrosiaie ot 3apsiia JI0 KaXIOH HOJYIJIOCKOCTH
1=5,0 cM. Haiitn Moay/s~Cwilbi, JefcTByomeli Ha 3apsiil.
3.57. ToueuHbll JMIOJL C SJEKTPHYECKHM MOMEHTOM P
HaXoMMTCS Ha paccTosiuuK | ot npoBonsied mockocrs. Halith
CcHaly, NelCTBYIOUYI0 Ha JHMONb, €C/H BEKTOD P IepreHMKy-
JISPeH K TIOCKOCTH,
3,58, ToueuHblii sapsiji ¢ HAXONWTCS Ha paccrosmmu [ or
it O b P Hyl0 TUIOT-

p p
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HOCTD 3apA/I0B, MHAYLMPOBAKHEIX Ha IWIOCKOCTH, KaK GyHKIHI0
ror y 0 u3

3apsfa B IWIOCKOCTh.

3.59. Tonkas GecKOHEWHO J/MHHAA HHTb HMeET 3apsig A
Ha 1y JVTHHEL H P p
TLIOCKOCTH. PaccTosiiye MeXly HHTBIO M IWIOCKOCTBIO PaBHO [.
Haiiu:

a) MOZYJb CHJIBI, JiefiCTByIOWel Ha €MHHLY JIHHBI HHTH;

©) pacrpefie/ieHye NOBEPXHOCTHON IUIOTHOCTH 3apsifia o(x)
Ha IUIOCKOCTH (371Ch X — PACCTOSIHKE OT NPSIMOM Ha TJIOCKOCTH,
TIe G=MaKc).

3.60. OueHb AMMHHAS HUTH OPHEHTHPOBAHA TepNeHaHKY-
JISIPHO K TPOBOJSILIEH MJIOCKOCTH W He JIOXORHT JIO STOH mnoc-
KOCTH Ha . Hure PHO C JIHHel~
Holi TioTHOCTEIO A. Tlycts Touka O — ClIeR HHTH Ha IJIOCKOCTH.
Haiimu nosepxnoctuyio miiotHocTs MBAYLMpOBaHHOTO 3apsna
Ha IUIOCKOCTH:

a) B Toyre O;

6) B 3aBHCHMOCTH OT PACCTOSIHUSI 7 KO TOUKH O.

3.61. Tonkoe MpoBOJIOYHOE KOMBLO pawyca R mMeer sa-
PsiA g. Kosbuo pacriosioxero napajielso NpoBofsued: nuioc-
KOCTH Ha pacctosinun [ or nee. Hafitu nosepxuoctnyio mnor-
HOCTB HHJ1yLIlH pPOBaHHOIO 3apsiia B TOYKe TIOCKOCTH, pacno-
JIOMEHHOH CHMMETPHYHO OTHOCHTEJBHO KOJbLA.

3.62. Haiimu epe-
PHI, BHE KOTOPO# Ha paccTostiku I==30 CM OT ee LleHTpa HAXOIHT-
Csi ToyeyHmli 3apsia ¢=0,50 MxKi.

3.63. Toueunsift sapsin ¢=3,4 nKa Haxomures: ma paccros-
HHH r=2,5 cM 0T 1eHTpa O He3apSKEHHOTO CHEPUYECKOTO CIOSt
NPOBOAHHKA, PajHychl kKoTOporo R,=5,0 cM ¥ R,=8,0 cm.
Halitu notenman B Touke O.

3.64. CucTeMa COCTOHT 3 JIBYX KOHIEHTPHYECKHX NIPOBO/SI-
mux cpep, NpHYeM Ha BHyTpeHHeli cdepe pajuyca @ HAXONHTCS
TIOJIOXKHTEIBHELH 32psiA g;. Kakoit 3apsiz g; cieiyer nomectuts
Ha BHEIHIOIO cpepy pajnyca b, uTOCH NOTeHIMAN BHyTpeHHei
ceper okasacsi paBHbIM Hyano? Kak Gyper saBHceTs nipu sToM
TIOTEHLHAJ OT PACCTOSHKS 7 JIO HEHTpa cucTeMel? MsoGpasute
TpUMepHEIA rpaguK 97O 3aBHCHMOCTH.

3.65. Uernipe 6 MeTa. HHBL pacno-
JIONEHb HAa MajoM paccTosuk d Apyr of Apyra (puc. 3.11).
Kpajiiue nniactuibl COCWHeHE! NPOBONHWKOM, a Ha BHYT-

peHHue noiana p Ag.
Haiiru:

a 3N1eKTP! 0 NOJS MEXAY MIACTH-
HaMH;
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6) pHBIH 3apsi HA 1y Kaxiofl nna-

HbL.

3.66. Mexny miacTHHAMH HAKOPOTKO 3aMKHYTOTO ILIOCKO-
T0 i IUIaCTHHA C 3apsi-
zom ¢ (puc. 3.12). [lnacTaHy Tepemectua Ha paccrosimue L

N

2
( ©3 ( L q

Puc. 3.11 Puc. 3.12

Kaxoit 3apsyt Ag npoinest pH STOM 110 3aKOPAYHBAIOWEMY NIPO-
nunznky? PaccrosiHie MEXJy IJ1aCTHHaMH KOHJEHCaTopa pas-
o d.

3.67. [ise mp I1u2 Ha
paccrosiun [ ipyr or npyra. Mesxly HEME Ha paccTOsHHH X
OT TI0CKOCTH | HaXOfHTCs TouewHEH 3apsin g. Hailita sapsne,
HaBe/IeHHbIE HA KAXK[IOH M3 TWIOCKOCTel.

3.68. Haiitu 3/1€eKTPHYECKYIO CHJY, KOTOPYIO HCILITHIBAET
3apsifi, OpH fica Ha 1y p T™H
HOTO MPOBOJHHKA, B TOUKE, Iie 0=46 MkKa/m?.

3.69. Meramueckuii mapHk pamyca R=1,5 cM mmeer
sapsan ¢=10 mxKn. Hafita Mozy.b pesy/nTHpYiOWeH CHIEL,
KoTOpasi JeficTByeT Ha 3apsiji, PaclOJOMEHHbH Ha OJHOH Mo-
JIOBUHE LIapHKa.

3.70. HesapsoxenHnifi NpoBOAsmmi wap pagwyca R no-
MECTHJIH BO p 3JIEKTP! nione, B pe-
3yJABTATE YEro Ha NOBEPXHOCTH INapa MOSBUJICS HHXYIJIPOBAH-
Heili 3apsii C TIOBEPXHOCTHOH IJIOTHOCTbIO O=0, cos Y, rae
0o — TIOCTOSIHHAsA, $ — noJspHbil yron. Haiite Moxysab pe-
3yJBTHPYIOWIEH JIEKTPHYECKO! CHJIBI, KOTOpas JelicTByer Ha
Bech HHIYUWPOBAHHBIA 3apsil OJHOIO 3HaKa.

3.71. B Boge 3seKTpi TioJie p u E=
=1,0 kB/cM cos/iaeT NoJIsSPU3ALHI0, IKBUBAJIEHTHYIO NPaBHIIb-
HOil OpHEHTALAH TO/BKO OXHOM 13 N Monekys. Hairru N. Snekt-
pHUECKHi MOMEHT MOJieKyJni Bomel p=0,62-107%* Ku-m.

3.72. H p MOJIeKysia ¢ 0 P Ha-
XoxuTCs Ha p: [ or H MONEKyJIBl
¢ snekTprueckuM MoMentom p. Haiiti monyss cribl B3anmo-
ZeficTBUS STHX MOJEKYJ, €C/H BEKTOP P OPHEHTHPOBAH BIOJD
npsiMOi, NIpoXojismeli Hepes ofe MONexyJibl.

8.73. Ha och TOHKOrO PaBHOMEDHO 3apSIKEHHOTO KOJBHA
pandycoM R HaXomutcs HemonspHas Monekyna. Ha kakom
PaccTOsiHKH X OT LeHTPa Koublia MOAlyJib chutbi F, neficTyromeit
Ha JAHHYIO MOJEKYJY,
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@) pabed Hymo; 6) HMEeT MaKCHMAJbHOE xnauen:(ae)?

rpapHK Fyfx).
3.71. T P 3apsi ¢ B UEHTpe
Wapa H3 OAHOPOAHOIO JIH3JEKTPHKA C NPOHHLAEMOCTHIO &.
Haiira p P kak ¢y pajuyc-BeKTOpa 1

OTHOCHTE/IbHO WEHTPa 1uapa, a TakXe CBA3aHHEI 3apan ¢
BHYTpH cepbl, paiiyc KOTOpOfi MeHblile DajiHyca wapa.

3.75. T i crop # sapan ¢ B LIEHTpe
JIMSNEKTPHUECKOTO 1apa Pajiuyca & C NPOHHLAEMOCTHIO €.
Hlap okpysen OGesrpaHHuHbIM JHIMEKTPHKOM C NPOHHIae~
MOCTBIO €, Hafit HYIO IJIOTHOCTh. 3aps-
JIOB Ha FPaHHUe PasjieNla STHX AHINEKTPHKOB.

3.76. TlokasaTb, 4TO Ha rpaHHIle ONHOPOLHOIO AMIIEKTPHKA
€ POBOJIHHKOM p Hasi [MIOTHOCTh 3apsanoB
o' =—0(e—1)/e, rhe & — nudNEKTPHUECKAs NPOHHLAGMOCTD,
© — NOBEPXHOCTHAS ILIOTHOCTH 3apSAOB HA IPOBONHUKE.

3.77. Tlp i (pOpMEL, i sapsin
g=2,5 MKKJ, OkpyeH OJIHOPOIHLIM JH3/IEKTPHKOM C IPOHH~
naemoctsio £==5,0 (puc. 3.13). Hafti cymmapHbie noBepxuoct-
Hble CB3aHHBIE 3aPAAN Ha BHYTPEHHEH W HapyXHON nopepx-
HOCTHIX JAH3JIEKTPHKa

Puc. 3.13 Puc. 3.14

8.78. OnHOPONHHIA NHSJIEKTPHK HMEET BHA C(EpHYECKOro
cJ01 ¢ pajycamu a ® b, npuyeM a<<b. HaoGpasuts nphmMepHne
rpaQHKH MOLYIS p SJIEKTP o nons E
H moTeRuMana @ Kak QyHKUMf paccTosmus r OT LieHTpa cHeTe-
Mbl, €CJTH JH3/ICKTDHK HMEET MOJIOXHTEIbHbI CTODOHHMI 32~
PAf, pacnpefie/ientbli paBHOMEPHO!

) no BHyTpeHHEli NOBEDXHOCTH C/iosi; 6) 1O 06beMy C/os.

8.79. B6am3u Toukn A (puc. 3.14) rpannun paspena crek-
Jio — BaKYyM HaMpsiKEeHHOCTb 3JIEKTPHYECKOr0 M0/ B Baky-
yme Eo=10,0 B/m, npuuem yroa Mexiy sextopoM E, H Hop-
MaJIbio N K rpanuuie passiena o,=30°". Haltu nanpsukennocts £
noJsi B CTeKJe BOIH3u TouKH A, yrox o Mexly Bekropavu E
n, a TaKxe HYyIO ILIOTHOCTD 3apsoB
B Touke A.
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8.80. ¥ muockoi HDBeprOCTH OJIHOPOJHOTO JIHS/IEKTPHKA
b 9JIEKTP. 0 Toss
B BaKyyme panua E,,, npnqu Bektop E, cocraBaser yron {4
D (puc. 3.15). Cuuras
TIoNe BHYTPH M BHE JIH3JEKTPH-
5 Ka OJIHOP OJIHbIM, HAHTH:
a) notok Bektopa E wepes
S cdepy panuyca R ¢ 1eHTpoM Ha

TIOBEPXHOCTH JU3JIEKTPHKa;

6) uMpKyssimio Bektopa D

/ no womrypy I pommer ! (cm.

//, pHc. 3.15), miockocts KOTOpO-

O NepreH/KYAAPHa K IOBEPX-

HOCTH JIM3JIEKTPHKA H mapai-
sienbHa Bektopy E,.

3.81. Beckoneano Go.rlbuxan n.vmcmHa M3 OJIHOPOIHOTO JiH-
37IeKTPHKA C TIp cTO-
POHHHM 3apSIZIOM ¢ 0GBEMHOR nno‘moc'ruo p. Tomuuna naactu-
Hbl 2d. Halimu:

a) MOJlyJIb HaNPSMXEHHOCTH /EKTPHUECKOTO NOJS H INOTEeH-
Han Kak (QyHKIMH paccTosiHus  OT CepeliMHBI MMacTHHEL (1o~
TeHIHan B CEpEJMHE IMIACTHHEI TOJONKHTh PABHBIM HYJHO);
B3fIB OCb X NEPNEHIWKYJAPHO K IIacTHHE, JMpazmb npu»

Ef9)

MepHbIe TpatuKH p
P);
6) p HYIlO H OO% 0 TJIOTHOCTH
sapsja.
3.82. Crop 3apsisl ¢ 065-

eMHOfi IVIOTHOCTEIO P=>0 10 1wapy pzumyca Rus OJIHOPOIHOTO
H30TPONHOTO JHM3JEKTPHKA ¢ MpOHMuaeMocTsio &. Haiitu:

a) Molly/ib M 3/EKTP 0 nons Kak
GYHKIUHIO PACCTOSIHHS £ OT LEHTpa Liapa; H300pasHTh npHMep-
Hble TpaduKy aanucumoc’reﬁ E(r)n o(n);

6) HYIO MJIOTHOCTH 3a-

3.83. Kpyrasiii ansnextpuyeckuli ek papuyca R u Toa-

wHHB d TaK, 4T0
pasHas P, Beiony onumakosa u Bextop P nexHT B n.nocnoc’m
nucka, Haiitn b E anextp TOJSl B EHT-
pe nucka, eciiw d<R.

38.84. Ilpn P ycnomdnx Gesrpa-
HHYHOR HMeeT B

P=P(1—x*d?), tne Pr— aem‘op, TepIeHMKYIApHEE K
IJIaCTHHE, X — PACCTOSHHE OT CEPENHHB MJACTHHE, d — ee
noay’ Hatiru SJIEKTP 0 noas
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BHYTpH H pasHOCTh JIOB MEXJly ee NnoBepx-
HOCTSIMH.

3.85. ITlepBOoHaYaJbHO MPOCTPAHCTBO Me:x,u,y O0K/1aKaMH
TJI0CKOro
HOCTb NOJISi B 3a30pe paeua E,. 3arem no.noanny 3asopa, Kak
nokasaHo Ha pHc. 3.16, 3anO/HH/IM OJHOPOAHBLIM HSOTPONHbIM
JI3JIEKTPHKOM € NpoHHIaeMocThio . Hafimi Mofy/i BeKTOpoB
E u D B o0enx uactsx sasopa (I H 2), e/ NpH BBEJICHHH JH~
3JIeKTPHKa:

a,

p MEXLY He
6) sapsambl Ha X
7
E— I
Puc. 3.16 Puc. 8.17

3.86. Pewmtp npefplAyulylo 3afayy ¢ TeM OTJHYHEM, YTO
JHM3IEKTPHKOM 3aNOJHHIH TIOJIOBHHY 3a30pa, Kak NOKasaHo Ha
puc. 3.17.

3.87. TlonioBUHa NPOCTPAHCTBA MEXMY ABYMS! KOHLEHTpHYE-

CKHMH OCKJaJIkaMi cepHyecKoro KOHJEHCaTopa 3anojiHeHa,
KaK N0KasaHo Ha puc. 3.18, oHopojiHbM H30-
TPONHLIM JH3JIEKTPUKOM C TPOHHLEEMOCTBIO
&. 3apsan KomfeHcatopa pased g¢. Haitru
MOJly/Ib BEKTOpa HaNpSXKEHHOCTH 3JEKTpHYec-
KOro noss Mexay oOKaajKamu Kak QyHk-
LMI0 pacCTosiHus r OT LEHTpa KpHBH3HBI
3THX OOK/IAJIOK.

3.88. Jlpa OfMHAKOBLIX HEGOJBIIHX OJHO- Puc. 3.18
HMEHHO 3apsiXXeHHBIX IlUapHKa l'lO}lBellleH.bT
Ha usonnpymmux HHTAX PaBHOH JUIMHBl K OJIHOH TOUKE.
Ipu Cpefibl yron pac-

HUTEH He Haittu notHoets Marepu-
ajla MapHKoB.

3.89. BHyTpH 1uapa H3 OAHOPOJHOTO H3OTPONHOTO [AH3MEKT-
pHKa ¢ nponHLaeMocTbio £=5,00 CO3/IaHO OJHOPONHOE SJEKT-
puyeckoe nose HanpsixensoctH E=100 B/m. Pammyc wmapa
R=3,0 cM. Haiitn MaKcuMa/ibHYI0 NOBEPXHOCTHYIO IIOTHOCTB
CBfISaHHBIX 3apsiJIOB U NOJHBIN CBASAHHbI 3apsi/i OHOrO 3HaKa.

3.90. ToueyHslil 3apsill ¢ HAXOIMTCSA B BaKyyMe Ha paccTosi-
Huy [ oT nAocKo# noaepxnoc’m ojmopo}moro HSOTPONHOTO [k~
S/IEKTPHKE, pocTp B0, Tlponu-
1l@eMOCTb IH3JIEKTPHKA paBHa a. Haﬁ’m’
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2) MOBEPXHOCTHYIO IUVIOTHOCTh CBSI3AHHBIX 3apHNOB Kak
YHKIMIO PacCTOsIHUS £ OT TOUEYHOTO 3apsifia ¢; PaccMOTpeTb
cayuaii - 0;

(5 p 3apsil Ha P H JU3JIeKT-
puKa.

3.91. Bocl y Hp npenbiTy-
meit 3ajiaun, BalTH MOJYJb CHJIH, AeHCTByloWed Ha 3apsii g
€O CTOPOHBI 3apANIOB HA H IH3JeKTPHKA,

3.92. ToueuHsiii 3apsJl § HAXOMHUTCS! HA WIIOCKOCTH, OTAEJISIO-
meli BakyyM ot 6earp: 0 0 Q-

P o P

SNeKTpHKa ¢ NpoRnuaemocteio &, Haiiti Mony/m Bektopos D
uEn 1 @ Kak ¢ p r or 3apsaja q.
3.93. Heb: it TpC i WapHK, fi 3apsa g,

B p P JHSJIEKTPUKE ¢ TPOHH-
LLAEMOCThIO & HA PACCTOsIHHH [ OT GesTpaHHWNON IWIOCKOH rpa-
HUIM, OTHENsIOMel AMS/IEKTPHK OT Bakyyma. Haiit nosepx-
HOCTHYIO TJIOTHOCTH CBfI3aHHBIX 3apsAJloB HA rpaHuie JH3JEKT-
PHK — BakyyM Kak (JyHKIHIO PaccTosinusi r OT waphka. Hc-

b N0y p opa - 0.
3.94. TloaynpocTpancTBo, p HU30-
TPOTHBIM JIWSJIEKTPUKOM € bIO €, Orp:

p
nposonsiuelt nyiockocTsio. Ha paccrosuuu [ or 910i miiockocTH
B HS/IEKTPHKE HAXOUTCS HEGOMBLION METa/IMYeCKU WapHK,
mMeromuil 3apsin . Haliti [OBEPXHOCTHYIO IVIOTHOCTE CBSASaH-
HbiX 32508 Ra TPHHIIE ¢ NPOBOSIMEN NIOCKOCTEIO KaK QYHK-
LMIO PACCTOSIHHS £ OT LUapHKa.

.95, H3 0
[O/IAPH30BARHOTO JHM3JIEKTPHKA HAXONHTCS BHYTPH IJIOCKOTO
KOTOPOro (¢ MexKIy coGoit
Tl

v v b

JM3eKTpuKa pasHa P (puc. 3.19).

V77787 77k |4+ Paccrosime mexsny obknamkan

Topa d. Haiitu Bekto-

Pxc. 3.19 poi E u D BHyTpH M BHe mac-
‘THHBIL.

8.96. JIMHHBIH QUSJEKTPHUCCKHH UHIHHAD KPYIJOro ce-
yeRHs (IOJAPH30BAH TaK, YTO BeKTop P=0ar, rie @ — H0N0XKuU-
Te/ibHas NOCTOSIHHAS, F — paccTosnue OT ocH. Haiitn oGvem-
HYIO [IOTHOCTD ' CBASAHHBIX 3apANOB KaK (YHKUHIO paccTosi-
HHS 7 OT OCH.

3.97. luazekT, it wap p "

Ero p pasna P. Mmes B Buzy,
YTO fmax NOJNAPH3OBAHHBIA LD MOXKHO NPEACTaBHTH KakK pe-
ByAbLTAT MAJIOrO CABHra BCeX MNOJIOXHTEbHBIX 38])5{).[05 Pt
SJIEKTPHKA OTHOCHTE/LHO BCEX OTPHUATENLHBIX 3apsi/oB,
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a) HakTh p) nouis  BHYTPH

mapa;

pﬂ) NOKasaTb, YTO NOJie BHE Lapa ABJAETCR NOJeM JHNoas,
PacnoJioKeHHOro B LeHTpe miapa, W NOTEHRNHaN [OaH o=
=pe¥l4ney®, TAE P, — SICKTPHUECKHH MOMERT Iuapa, r —
PACCTOSIHHE OT €r0 LIeHTpa.

3.98. B 3JIEKTP! noze
E, # JH3JEKTP map Ilpy stux
YCJIOBHAX )ms.uex‘rpm( noaspusyercs opHopoaro. Haith Ha-
npsKERHOCTh E 3JIEKTPHUECKOro NOJisi BHYTDH 1Uapa H NoRs-

b P KOTOpOro paB-
Hae. Ilpn peleHHH BOCIIOAIL30BATECH pesyabTaTomM 3anaun 3.97.

3.99. b
KpPYIJioro ceueHusi NOJsIpH30BaH OAHOPO}!,HO H c‘ra‘mnem,
npHyeM » P K OCH LH-
Jupnpa. Haiimu Hanpﬂ)l(eHHOch snempuqemcom noas B K-
SJIEKTPHKE.

3.100. [ HEHES BMAHEADP KPYIVIOTO CEYeHHS M3 ONHOPOA-
HOTO JIH3JIEKTPHKA NOMECTHJH B ORHOPOLHOE 3JMEKTPHUYECKOe
none ¢ bio Eo. Ocb yaspHa
K BexTopy E, I'lpn 3ITHX Yy

p npeau-
Ayu.leﬁ 3ana'~m, Haﬁ’m 3NEKTP! o noas
BHYTPH LMNMEAPA H nonﬂpnsomnoc'rb JHM3EKTPUKA, MPOHH-
1laeMOCTh KOTOpOrQ paBHa 8.

3.3. JNEKTPOEMKOCT. JHEPTHSL BACKTPHYECKOTO NoAs
@ EwmKoCTs MIIOCKOrO KOHJEHCATOpa:

C=eseS/d. @-32)
@ Oueprus B3anMoAeACTBRY CHCTEMB TOYCHHBIX S2PEEOB:
W=— > aw @30

@ Tlonnas snexTPHYeCKas SHEPRHS CHCTEMH C HEMPEPHBMHM pac-
npejieierueM sapsfa:

w=1 S"" av. @.30)
@ Moxnan snexpwveckasn Ineprusn AByx sapmxennbix ter [ m 20
W=Wit+Wat Wi, 3.3r)

the Wy v Wy—cobcraennnie sueprau Tes, Wiy—5HeprHs Baanmoxed-
cTBHS.
@ ODtieprus 3apKEHHOTO KOHACHCATOpa:
W=qU/2=¢*/2C=CU*/2. @33
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@ OGbemMBas IJOTHOCTb SHEPTHH SJEKTPHYECKORO MONS:
w=ED/2=eeoE?[2. (3.3¢)

8.101. Hafith eMKOCTh IIApOBOTO MPOBOAHMKA pamHyca
R;=100 MM, OKPY?K€HHOTO NPHJIETAIONHM K HeMY KOHIIEHTDH-
YeCKHM CJI0eM OJHOPOJHOTO JIM3JEKTPHKA ¢ MPOHHIAEMOCTHIO
£=6,0 1 HapyXHEM paguycoM R,=200 MM.

8.102. K ucrolnmky ¢ 3 A ¢ €=100 B noAKMIOYRIH 1O
KaxIbili em-
Kocti C=40 nﬁb 3a1eM OIIHH H3 Kox-uxeﬂca'ropoa 3aNOJHHIH
OJIHOPOJHBEIM Jme.nempuxom c nponnmeuoc’mo 8=3,0. Bo
CKOJIbKO pa3 b 3MEKT
Tosst B 3TOM KonAeHcampe? Kakoit 3apsan npopme'r -xepes Hc—
TOYHHK?

8.103. TTpocTpaHCTBO MEXAY OGK/IaIKAMH IJIOCKOTO KOHAEH-
caTopa 3aIoJHEHO TNOC/EJIOBATEIIBHO JBYMS HSJIEKTPHYECKHMH
crosvu 1 1 2 ¢ TomnuHaMH di B dy B ¢’ IPOHHIIAEMOCTSIMH €1
H &, [lnomans Kaxioi oOKkJajikH papua S. Haiiru:

a) eMKOCTb KOHJEHCATOpa;

6) MJIOTHOCTb ¢' CBAA3AHHBIX 3aPANOB Ha TPaHHUE pasfena
JM3EKTPHUECKHX CJIOEB, €C/IH HANpsIKEHHE Ha KOHJIEHCAaTope
pasio U W SMIeKTPHYecKoe [ofe HampasaeHo or cios I K
cioio 2.

3.104. 3asop Mexay IJIOCKOTO Topa
3anoNHeH nam‘ponnuu JZIMSJIEKTPHKOM, TPOHHIAEMOCTh & KO-
TOpOro K obKknankaM Ha-

NpaBJeHUH NO JmHeﬁHomy B3aKOHY OT 2, IO &;, IPHYEM €5>E;.
Inomans Kaxuol OOKIaAKH S, paccTosHHe MEeXNy Humu d.
Hairru:

a) eMKOCTb KONJIEHCATOpa;

6) 6% IJIOTHOCTH 3apsAJ0B KaK (yHKIHIO
&, ecau sapsill Konjencaropa g ¥ none E B HeM HanpasieHo
B CTOPOHY BO3PACTaHHS &.

3.105. Hajitn emKocTb CepHUecKoro KOHJeHcaropa, pa-
JMychl OOKJIaJOK KOTOPOrO paBHHl @ H b, npHuem a<lh, eciu
NPOCTPAHCTBO MEXY OGK/IaAKaMH 3aN0HeHo:

2) OJHOPONHEIM JMSNEKTPHKOM C TPOHHIAEMOCTBIO €

©) JM3/IEKTPHKOM, NpOHHIAEMOCTb KOPOPOro 3aBHCHT OT
r [0 UeHTpa KaKk e=alr, & — no-

;l'OﬂHHﬂﬂ. :
3.106. To e, uto B TOp
unnnu,upuqecxnﬁ JIIMHOR 1 HB nynm (6) r — pacc'ronﬂne Io

3‘107. Haﬁ'm €MKOCTb c(l)eplmecxom KOHJIGHCATOpA, Pa-
JWych! BHYTpeHHe# M BHEMIHeH OOKJIaJioK KOTOpOro PaBHHI @ M
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b, ecyH IPOCTPAHCTBO MEKAY OOKJIaikaMH 3aflONHEHO Hano/io-
BHHY, KaK NOKa3aHO Ha pHc. 3.18, ofHoposbmM JIHSNEKTPHKOM
€ NPOHHLIAEMOCTBIO €.

3.108. IJ HIp p JIBYMs.
UHJHHAPHIECKUMH CJIOSIMH JHSJIEKTPHKOB C NIPOHHIAEMOCTSMH
& W & BHyTpenime paguych ci10eB paBHbI coOTBETCTBEHHO
Ry w R:>R,. MaxcumaibHo pomycrumas HanpsRKeHHOCTb
SNEKTPHYECKOTrO MNOJIsl JJIsi STHX JIH3JIEKTPHKOB paBHa Elm H
Ey,. Ilpu xaxom coornomennn mexuy e, R u E,, HanpsikeH-

KOH,

HOCTb TIOJISI TIPH p zo-
CTHIHET SHAYEHHsI, COOTBETCTBYIOUIEro NPOGOIo TOro H APYToro
[USIEKTPHKAP

3.109. Hwmeercst asy. p
70p, NaHHLIE KOTOPOro MpHBeleHs Ha puc. 3.20. Ilperenbibie
SJIEKTPI TIoJIsl, IPH KOTOPBIX
HacTynaer npoGOff NaHHBIX JHS/EKTPHKOB, DAaBHB COOTBET-
ctBeHHO Ey # E,. Ilpn KakoM HanpsikeHuu
KOHJIEHCaTop GYZeT NpOGHT, eciH &R, Ey<

<esR.Eq?
3.110. [lpa JUMHHEX NpSMBIX mpoBOAa @
€ OJIMHAKOBBIM DaHYCOM CEYEHHS @ paciio- 7z
JIOKEHE B BOSAYXE NapauiebHO APYT ApY- &
ry. PaccrosiHue Mexay WX ocamu papHo b. oW ks

Haiiti Bsammmyio emkocts npoBojos C, Ha
€UHHLYY UX IJHHBI NDH YCJIOBUH b3>a. Bh- Puc. 3.20
uucauts Cy, e a=1,00 MM B b=50 mm.

3.111. JInuHHBI NPSMOM NPOBOJ PacHoNoKeH napasunenb-
Ho Gesrp, p m H. Paguyc cevenus
NPOBOJA @, paccTOsIHAe MEKAy OCblo NPOBOAA H NpOBOAAINE
! vto b. Haiiru VIO €MKOCTb 3TOH CHCTeMEI Ha
©IMHHLLY JUIMHBL NPOBOJIA NIPH YC/IOBHH a<h.

38.112. Haiire B3aHMHyI0 €MKOCTb CHCTEMH H3 JBYX ofuHa-
KOBEIX MeTall panuyca a, p MEXRY
LEHTPaMH KOTOPHIX b, npuyeM b>a. CucreMa HaXomuTes B O
HOpOAHOM JH3IEKTPHKE € TPOHHL@EMOCTBIO €.

8.118. OnpesieiuTh B3aHMHYI0 €MKOCTH CHCTEMEI, KOTOpas
COCTOHT H3 METAJUTHICCKOrO aPHKA PajMyca @ H GesrpaHuyHOM

it . il OT LIeHTpa mapHKa Ha pac-

P H,
crosinue [, ecq I>q.
3.114. Haiitu emkocts MBI
MexJy Toykamn A u B, Koropas nokasaHa:
a) Ha puc. 3.21, g; 6) na puc. 3.21, 6.
3.115. Uertipe onMHAKOBLIE METAHYECKHE NIACTHHED pac-
B BO3JlyXe Ha p d=1,00 MM zpyr ot fpyra.
Tnomane kaxnol nnactuab S=220 cv?. Ha#TH eMKoCTb CHe-
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TeMbI MeJKJly Toukami A H B, ecii NacTHHE! COEHHEHL TaK,
KaK 10Ka3aHo:

a) Ha pHc. 3.22, g; 6) Ha puc. 3.22, 6.

3.116. Konpencarop emxoctd C;=1,0 mx® BhepxuBaeT
Hanpsokenue He Gonee U;=6,0 KB, a xouzercarop €MKOCTH

a) o)

Puc. 3.21

( . ( .
) d ]
Pue. 3.22

C,=2,0 Mx® — ne Gonee U,=4,0 xB. Kaxoe manpsxkerne
MOET BEIJEpIKATh CHCTEMa H3 STHX JBYX KOHJEHCAaTOPOB NpH
T0C/IEIOBATEILHOM CORTMHEHAU?

3.117. B cxeme (puc. 3.23) Haift pasHOCTb NOTEHIHUANOB
ey Touramu A u B, ecam 9.4.c. §=110 B u oTHOwenxe em-
xoctelt Co/Ci=1=2,0.

iy e
3 ° it
Lol L LML
T r 8 t T Te
;
Puc. 3.23 Prc. 3.24

3.118. Haifru eMKocTh GeckoHeyHoii 1ent, Kotopas 06paso-
BaHa NOBTOPEHHEM OZHOTO H TOTO K€ SBEHa, COCTOSUNEro H3
2 8 B IByX OJIMHAKOBHIX KOHJIEHCATOPOB, KaX-
-o—-"-—-ll——"-—o— et emxoctu C (puc. 3.24).

& Gy 3.119. B HexoTopoii LiNH HMeeTCsl ydac-

Prc. 3.25 7oK AB, nokasanubit Ha puc. 3.25. d.4.c.
ucroysnka § =10 B, eMKocTH KoHeHcaro-

poB C;=1,0 Mk®, C,=2,0 Mx® M pasHOCTb NOTEHIHAJOB
@4 — @5=D0,0 B. Halitn HanpskeHuHe Ha KamJIOM KOHJHCa-

pe.
3.120. B cxeve (puc. 3.26) maiiTH pastiocTh NOTEHUHAJIOB
MexIy JIeBoH H Tnpapoi KaxJioro P

130




8.121. Halitn 3apsii KaX0r0 KOHIEHCATOPa B LENH, NoKa-
samHoli Ha puc. 3.26.

b b

8 1t

Jt
& 3 iz, itz
L"J gl
C, &
Puc. 3.26 Puc. 3.27

38.122. Onp b pPasHOCTh JIOB @4 — @p MEKAY
roukamu A B B cxemsl (puc. 3.27). [IpH KakoM yc/ioBHH OHa
paBHa HyJIO?

8.123. Konzencarop emkoctH Cy=1,0 Mk®, sapsoxeHHbi

=11

zo U=110 B, UTH Mapaslie/ibHo K KOH-
1AM CHCTEMB! H3 IBYX TOC/IEIOBATETbHO COSNHHEHHBIX Hesapsi-
KEHHBIX pOB, E€MKOCTH peix C;=2,0 MkD u
C;=3,0 Mx®. Kakoii sapsa npi NpH 3TOM 1O

TEJIEHBIM TIPOBOfaM?

8.124. Kakue 3apsfisl IPOTEKYT NOC/IE 3aMBIKaHHA Kuioda K
B cxeme (pHc. 3.28) uepes ceyenns / H 2 B HanpaBeHHAX, yKa-
SaHHBIX CTPEJKaMH?

K nér £ 2
2
! .

I3
Puc. 3.28 Prc. 3.29

3.125. B cxeme (prc. 3.29) 5.4.c. Kamoii 6arapen & =60 B,
€MKOCTH KoHzieHcatopoB C;=2,0 Mk® u C,;=3,0 Mk®. Haiita
3apsAL, KOTOpHIE NPOHAYT MOC/e SaMbKaHus Kiioda K uepes
ceyennss / u 2 B y crp

3.126. HafiTn pasHOCTh MNOTEHLMANOB @, — Qp MEXAY
ToukamH A u B cxemnt (puc. 3.30).

i m
6,' g,

!
Ho 2o
g
i
[ s
Puc. 3.31
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8.127. OnpeJieHTb NOTEHIHAN B TOYKe 1 cxems1 (prc. 3.31),
nosaras norenmuan Touku O papHuM Hymo. Hanmncats mno
awasiorsy (WCnosb3ys CHMMETPHIO TosyuenHol opmyb) BEI-
paxeHHst JJisi OTEHIAANOB B TOTKAX 2u 8.

1 3.128. Haiimi eMKocTb cxemul (puc. 3.32) MeXNy TOUKaMH

u B

C, 62

i—l—| [/ 7 ¢ g 4 g
A o 12

}—L‘z g (2 9

g ¢
2 L )
Puc. 3.32 Puc.~3.33
8.129. Omp b pHYIO SHEPTHIO BHS
TOUEYHBIX 3aPAMIOB, P B co

CTOpOHOI! @ B CHCTEMAX, KOTOpLIE NOKA3aHL! Ha puc. 3.33.

3.130. Vimeercs GeckomeuHas MpsMas LeMoUKa HepENyio-
IyXCs 3apSIOB ¢ M —g. PaccTosinne MEXAY COCENHHMI 3apsi-
namy pasho a. Haiity suepruro B3anMOJIEHCTBHA KAXOro 3a-
PﬂAZ €O BCEMH OCTaJbHbIMH.

V kasaHue Bocnonbsoparsest pasioKeHHeM In(1-+a)
B s 1O O
3.131. Toueunbili 3apsifi ¢ HAXONMTCS HA PAcCTOSIHHH 1 or
Gesrp: p Hatiru:

a) sHepruio BaamMoJieficTBHA 3TOTo 3apsia ¢ 3apsjamH,

Hi

HHLYIHP a ;

6) coGCTBeHHYI0 SHEPIHIO 3apA/IOB, HHIYLUHPOBAHHEIX Ha
TJIOCKOCTH.

3.132. Tlnockuil KOHIeHCaTop, NJomanb KaKJIOH MNaCTHHEL
kotoporo S=200 cM? i paccrosHue MEXLY HUMH d=5,0 mm,
TIOMECTHAH BO P 371€KTP! nosie ¢
E=1,30 xB/cv, neprenKyJsipHoe K IIACTHHAM. 3atem
TJIACTHHBl 3aMKHYJIH I'IPOBOHHHKOM, mnoc/ie 4ero NpOBOJHHK
y6pani M KOHJIGHCATOD NepeBepHYJH Ha 180° BOKpYT OCH,

P nsipHOR K noasi. Haitti cosepiuen-
HYIO TIpH 9T0M paGoTy MPOTHB SNIEKTPHUECKHX CH.

3.133. Konjencatop emxocri C,=1,0 Mk®, npejsapuTesb-
HO 3apsuKeHHbI 70 HanpsKeHHs U=300 B, noarmouuiy na-
pa/NeNbHo K HesapsikeHHOMY KOHJICHCATODY eMKOCTH Co=
=92,0 ux®. HaiiTi npupaienye SJeKTPHUCCKOH SHepTHH aToft
CHCTEMBI K MOMEHTY YCTaHOBJeHHsi paphopecusi. OObACHHTB
NoMTyYeHHbIl pesyabTar.
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8.134. Kakoe KOJIMYECTBO Temia BHAEIMTCS B LEMH
(puc. 3.33) mocie mepek/oYEHUst Kmoda K W3 nosoxends /
B rnonoxenne 2?

2
Puc. 3.35

8.135.  Kakoe Tena B Lemu
(puc. 3.35) mocie nepex.vuoqeﬂnﬁ Kmoya K u3 nmonoxenust I
B HonoXeHue 2P

3.136. CrcTema COCTOHT H3 JBYX KOHUCHTPHYECKHX TOHKHX
MeTan o H
ByIOUMY 3apSJaMH Gy H q. ‘Hafiru ooﬁc'raeﬂny:o SHEpIHio
W, u W, Kaxaoi , SHePIUio st W,q
o H TIOJTHYIO SJIEKTP! W cucremsL.

3.137. 3apsin ¢ pacnpeleneH paanouepﬂo 1o o6seMy Imapa
pazuyca R. Cuwrasi fpsiek: Y p b e=1,
HaiiTu:

a) COGCTBEHHYIO SJIEKTPHYECKYID SHEPIHio Luapa;

6) orHomeHue sHeprum W, BHyTpH mapa K sheprun W,
B OKpY’KalolleM NpOCTPaHCTBE

3.138. Toveunsri 3apsig q*3 0 MKKs1 Haxopurest B UeHTpe
IIaPOBOro C/I0si M3 c
MOCTBIO £=3, BHyTpemmﬁ pa;udyc cnost a=250 mm, BHemHAf
b=500 M. Haiiti S/eKTPHYECKYIO SHEPIMIO B HAHHOM CJIOE.

3.139. Qbepﬂqecxylo 000/104Ky pamiyca Ry, paBHOMEPHO
3ap: o pui 10 pajuyca R,. Haitru
pabory, COBele.leHHle TIDH STOM SJIEKTPHUCCKHMH CHJIAMU.

3.140. B nentpe odx it 0GoNI0UKH, pHO 3apsi-
JKeHHOH 3apsizioM q~50 MkKy1, pacrionoxen ToueyHsii 3apsia
§o=1,50 MKu1. Haiitn paﬁo‘ry SMEKTPHYECKHX CHJI TPH pac-

OBONIOUKH — ee pamyca or R, =50 MM
0 R.=100 MM,
3.141. Cy

nOBerHOCTHOH IUIOTHOCTBIO . BOCTO/L30BABIIHCH 3AKOHOM
COXpaHeHHs! SHEpIHH, HafiTH MONYJb SJIEKTPHYECKOH CHJIBL Ha
€[IMHHLY NOBEPXHOCTH OGOJIOYKH.

3.142. Toueunniii 3apsiy ¢ Haxomutesi B ueHTpe O cpepuye-
CKOTO He3apsiKEHHOro NPOBOJSAIIETO CJIOsI C MAJIbIM OTBEPCTHEM
BIOML pajuyca. BHyTpeHunil # BHELIHHI pauyChl C/IOS PABHED
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cooTgercTReRHO @ 1 b, Kakyio.pa6ory Hajio COBEpUIHTH NPOTHB
SNEKTPHUCCKHX CHJl, UTOGBI ME[VIEHHO MEpeHecTH 3apsij ¢
us Touks O Ha GECKOHEYHOCTH?

3.143. W fi Top, IO
magp Kaxioli OGKNajKM Kotoporo pasHa S. Kakyio paboty
TPOTHB 5JIEKTPHYECKHX CHJI HAJI0 COBEPUIHTH, 1008t MEJVIEHHO
YBEJIHUHTH PACCTOSHHE MeXKIY OOKJaKami OT Xy A0 X, €CIIH
TpH STOM TOJJIEPXHBATE HEH3MEHHBIM:

a) 3apsl KOH/IeHcaropa g;

6) HampsKeHHe Ha KOHJEHCAaTOpe o

3.144. BHyTpH IVIOCKOTO KOHAEHCATOpA HAXOJuTCA napail-
JlebHas -OBKIaIKaM ILIacTHHA, TOJIIHHA KOTOOH COCTaBaSeT
0=0,60 paccTosnus Mexay E -
Topa B OTcyTCTBYE acTHEE C=20 u®. Komzercarop cnagazia
NOKJIOUIIH K y 0 p U=
=900 B, 3aTeM OTKJIOYHJIA H NIOC/IE STOFO MEJVIEHHO M3BJICKIIH
nnacTHHy W3 3asopa. Haiitu paforTy, coBeplieHHYIO MPOTHB
SNEKTPHYECKHX CHJI P H3BJIEUEHHH ILIACTHHEL, €C/H OHA:

a) Merammideckasi; 6) CTEK/IsHHas.

3.145. T1nocKuli KOHJEHCATOp, PACCTOSIHHE MEXJy IJIacTh-
HaMp KoTOporo d=1,0 MM, ONyCTHJI B FOPHSOHTATIHHOM Tono-
JKCHHR B BOR, KOTOpas IEAHKOM 3aIOJHHJIA €ro. 3aTeM KOH-
JIeHCATOP MOAKJIOUHIH K y o
U=500 B. Haiiti mp BOJE B

Tope.

3.146. Tlnockuii KOH, P rop 0
TaK, 9TO OfHA €ro IJIAcTHHA HAXOMMICH HAX NOBEPXHOCTEIO
JKHIKOCTH, JPyTas — N0 €¢ NOBEPXHOCTEIO. JlpsJeKkTpuue-
CKasl NPOHMIIAEMOCTS KHJKOCTH &, €e IUIOTHOCTs p. Ha Kakyio
BLICOTY TIOIHAMETCS! YPOBEHb XKHNKOCTH B KOHJEHCATOpE TI0Cie
Coofierys ero TWIACTHHAM 3apsifia ¢ TOBEPXHOCTHOH MJOT-
HOCTBIO 07

3.147. B muumuAprueckuil KOHJIEHCAaTop BBOXAT JUIMHHBIH
LuHEspEYecKuil CNIOH JWSJEKTPHKA C NpPOHMIAEMOCTHIO &,

3aTOHSIOMMH TPAKTHYUECKH BeCh 3a30p
mexny ofknamkamu. Cpejumit pauyc o6-
RJIafiok R, 3a30p Mexjly HHMH d, TpHueM
d<R. OGknanky KOHzeHcaTopa IORKJIO-

] ueHH K HCTOYHHKY MOCTOSHHOTO Hampsi-

v senns U. Haiitu MOLyJIb SJIEKTPHIECKOH

Puc. 3.36 CHJIB], BTSTHBAKOMEH JMSTEKTPHK B KOH-
JieHcaTop.

3.148. Komziencarop COCTOHT U3 JIByX HENMOIBHMKHBIX mJjac-
THH, UMelomKX GopMy TOJYKpYra pammyca R, H pacrioyioXeH-
nofi MeXAY HHMH TONBIIKHON MJIACTHHEI H3 JMSJIEKTPHKA ©
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TPOHHLAEMOCTHIO €, KOTOPas! MOXET CBOGOIHO NI0BOpAuMBaThCs
BOKPYT ocH O (puc. 3.36). TouuAa NOABHKHON NIACTHRBI a,
9T0 NPAKTHUECKH DABHO [ MeXIy

Ko n

npH
Hanpsuxenun U. Haittn MOJ!YJIB MOMEHTa CHJI OTHOCHTEJIBHO
ocH O, neiicTByoHX Ha Y10 IIACTHHY B
TIOKa3aHHOM Ha PHCYHKe.

8.4. dnexTpHueckuit Tox

@ 3axor Oma 219 HEOZHOPOJHOTO YyUacTKa uemu:
I=Usn/R=(91—qa-+En)/R. (342
rhe Uyp—NiajieRue HANDSIKERHS Ha JAHHOM yuacTKe.
@ 3axon Oma b anddepentnanbroll dopme:
j=0(E+E?*), (3.46)
rhie E*— RanpsokeRHOCT MO CTOPORHHX CHJL
@ Tpasuna Knpxroda:

2 =0, D IiRe=3 8 (348)
@ Momrocts Toka P ¥ TemnoBas MowEocTs Q:
P=Ul=(p1—@:}&id) I, Q=RI. 3.4

@ YreabHas MOWHOCTH Toka Pyn B yremsuast Temnosas mouy
T0Ka Qyn:
Pyua=i(E E%), Qu=pi* 4n
@ Tl10THOCTE TOKa B MeTast
j=enu, (3.4e)
TH€ Ut— CPefHsIsi CKOPOCTh HOCHTededt.
@ UNCI0 HOHOB, pEKOMORRMpYIOMMX 3a C/IMHALY BPEMEHH B elu-
Hune obnema rasa:

By rn?, (3.4%)
Flie 7— KOSQHUHEHT peKOMOKHALKY.
3.149. JInuuuni it
WAHHAD pajHyca a—l ,0 cm KiBUKETCR CO cxopoc’ruo v=10 M/c
BIoVb CcBoef ocH. H: b 3JIEKTP] 0 nonsA He-
PEICTBEHHO Y H iapa £=0,9 xB/cy. Hafi-
TH TOK, 00y p sapw
3.150. B p KHH noxa-
it K y 'p U=200 B, norpyx(am
B BePTHKAJILHOM B COCYA C JIHCT

JIO# €0 CKOPOCTHIO v=5,0 MM/c. 3a30p Mexy OBKaTKaMH KOH-
Zencatopa d=2,0 MM, cpezinmii pajHyc OOKIajoK r=50 M.
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Vives B BULY, 9TO A7,y HafTH TOK, TEKyIIHi TO NOABOAAHMM
TPOBOKAM.

3.151. HafiTu coOnpoTHBJEHHE TPOBOJIOYHOTO Kapkaca,
Avelomero gopMy Ky6a (puc. 3.37), NPH BRJIOUEHHH €0 B Iienb
MEXAY TOYKaMH:

a) 1—7; 6) 1—2; B) 1—3.

ConpotuBenie Kaxnoro pebpa Kapkaca papho R.

5 7
z i 2R 2R 2w 2R
A —
2 o R '3 13 7 Rz
7 % B
Prc. 3.37 Prc. 3.38

3.152. TIpH KaKOM CONPOTHBJIEHHH R, B uenouxe (puc. 3.38)
CO:POTHBJIEHHE MeXKIY TOUKamH A 1 B He 3aBHCHT OT uHcJa
sTueeK?

3.153. Ha puc. 3.39 mokasana GeckoneqHas uemb, obpaso-
BaiHast NOBTOPEHHEM ORHOTO H TOTO JKe 3BEHa — CONPOTHBIE-
it Ry=4,0 OM u R,==3,0 Om. Haiiti conpoTHBJIEHHE MEXKIY
Toukamn A u B.

3.154. Vimeercs GesrpaHiuHas TMPOBOJIOUHAS CETKA C KBall-
patHbiMH suefikamt (puc. 3.40). ConpoTHBIEHHE KaKIO0ro npo-

_l |
| |
4 A A & & T/‘ Is

i]]"’z ] R [Tl -

Puc. 3.39 Puc. 3.40

BOLHHKA MEXIY COCSIHUMH Y3/iaMmH papno R, Haiiru compo-
TuB/eHHe R 3T0il CETRH Mex]y Toukami A u B.

V K asanue. BocnonbsopaTeesi NpUHUMIAMH CHMMET-
puM H CYNeprosHuHH.

3.155. OnHOp caabo mp cpenia ¢ .
COTPOTHBJIEHHEM ( SaNOJHAET NPOCTPAHCTBO MENAY IBYMS
~ KOAKC] HJeasbHO Np uHauHApa-

MH. Pajuycrl upimsapos a u b, npruem a<<b, JnHa KaxIoro
L. Tlp peras Kp SixpekTamu, HaHTH CO-

NIPOTHB/EHHE CPEJIEl MEXAY HHJHHAPAMH.
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8.156. Meranmiaecknit map pajuyca a OKpy»eH KOHHeHT-
PHUECKOH TOHKOH METa/IIHIeCKOH 060/M0uKOl pamxyca b. Ipo-
CTPAHCTBO MEeXAY STHMH SJIEKTPOJIaMH  3alI0JTHEHO O)IHOPOJJHOﬁ
cnabo cpesioii ¢ COnpoT p.
Haitn p TPOZHOTO NpOMexyTka. Pac-
CMOTpETh TaKke cayvait b — oo,

8.157. Tlpoctpancreo memay JBYMsI NPOBOASALIMMH KOH-

P depamu, pammyce PEX a ¥ b (a<<b), sa-

p cnabo mp it cpenoi. Emxocts

Takoi cucteMbl paha C. Haiitn yrnessHoe CONPOTHBJICHNE

CPEJibl, €CIH PasHOCTh IOTEHUHAJIOB MEXAY chepami, oTkio-

WICHHEMH OT BHEIUHTO HANpSMKEHHSl, YMEHBUIAETCH B 1) pas
3a Bpems Al

3.158. Jlpa MeTa/HuecKnX 1UapHKa ONHHAKOBOTO panryca
a B P cnal p cperie ¢ ynens-
HBEIM COIIPOT p. Haiimu conpor CPebl MeXIy
IIApHKaMH NIPH YCJIOBHH, ITO PAacCTOSHHE MEXAy HHMH SHAuH-
TebHo Gonblle q.

8.159. Merammueckuii mapux pamuyca a HaXomurcs Ha

p or Gearp: p oc-
kocti. TTpocTpaNcTBo BOKpYT 1IapHKa SaNoHEHo ONHOPONHOM
cnabo it cpenioi ¢ . p p.

Haiitu s caywas a<i:

) IIOTHOCTH TOKA y MPOBONAIEH IIOCKOCTH Kak dyHRLHIO
pé CTOSIHHA r OT llapHKa, ecaH PasHOGTH MOTEHUHANIOB MeXay
[IapHKOM H IJIOCKOCTBIO paBHa U;

6) CONpOTHB/CHHE CPENbl MeMy IIADHKOM H ILIOCKO-
CTBIO.

3.160. [lpa IMHHHBIX napa/LIelbHBIX NPOBOZI@ HAXONATCH
B cnabo mp cpene ¢y p.
Pacctosinne Mexy ocsiMH TpoBozioB [, pamuyc ceueHHsl Kak-
Joro npoeofia a. Halitn mns cnywas a<l:

@) IUIOTHOCTb TOKa B TOUKe, paBHOYJaJeHHO# oT oceit mpo-
BOJIOB Ha PaccTofiHne r, ecaH PasHOCTB IOTEHLHAJOB Mexny
npoBofiamMH papHa Uj;

6) conpoTtHB/eHHe CpenEl Ha €JWHHLY JJHHE NIPOBOJOB.

8.161. 3asop mexay TLJIOCKOTO P
3alOJIHEH  CTEKJAOM ¢ YAEJIBHBIM CONPOTHBJIEHHEM p=
=100 F'OM-M. EmKocTh Konzencatopa C=4,0 n®. Haiitn Tok
YTeYKH qyepes Km-meucamp TNpH rojaye Ha Hero Harps-
xenns U=2,0 kB.

8.162. [lea npoBozHHKa NPOH3BONBHOM dopmer HaxonsTes
B GearpaHHYHON OIHOPOMHOH 11260 MPOBOASIEH cpefie ¢ yzeJb-
HbIM p @ H JH3JIEKT! p
€. Halin snauenne npomuseenennsit RC 15 RanHOH CHCTEMEI,

137




e R — conpotuBlienye Cpefibl MeXAY NPOBOIHHKAMH, C—
EMKOCTb TP IPH HAJMUHH CPeNEl.

3.163. ITpoBOIHMK C YJCIbHBIM CONPOTHBJIEHHEM p TpaHi-
UHT C JUSJIEKTPHKOM NPOHHLACMOCTH . B Touke A y mnosepx-
HOCTH NPOBORHHMKA BNIEKTPHUeCKasi WHAYKuHsi paBHa D, mpu-
yeM BeKTOp D P oT mp U yron o
C -HOpMaNbio K P ti. Haiitu p HYI0 TUIOT-
HOCTB 3apsifioB Ha NPOBOJHHMKE BOMHSH TOUKH A U IUIOTHOCTD
TOKa B NPOBOAHHKE BOIM3H STOM TOUKH.

3.164. 3asop MexAy MJIaCTHHAMH IUIOCKOrO KORJeHCAaTopa

HEOZHOP it cnabo mp # cpefiof, yaesb-
Hasi 1p b KOTOPOH B P nep-
NEHAMKYJISPHOM K IVIACTHHaM, O JIMHeHHOMY SaKOHy OT
0;=1,0 nICm/m 110 0,=2,0 nCm/m. Ilnomans kaxzoi miacru-
B S=230 cm2, mmpuHa 3asopa d=2,0 mm. Haliti Tok Yepes
KOHZeHcaTop npy Hanpspkenud Ha nem U=300 B.

3.165. TNokasath, UTO 3aKOH IPE/OMIEHHS JIHHHH HOCTOSIH-
HOTO TOKa Ha IpaHHLe pasjiena JBYX MPOBOASLIMX Cpej HMeeT
Bup g &to/tg 0y =0,/05, THE Oy ¥ Oy — IPOBOMMMOCTH CpeX,
@y H 0,y — YIJIBL MEXIY JMHWAMH TOKa M HOPMAJIBIO K TIOBepX-
HOCTH pasjiena JaHHHX Cpefl.

3.166. Jisa KHX
CeYeHHsi, HO C P i p =
=84 HOM-M u p,=50 HOM-M, MpHKATE TOPUAMH APYT K ApY-
ry. Haiftu 3apsii Ha rpanuue pasfena JaHHBX IPOBOJHHKOB,

P

ecIH B p or mp 1 x op 2 Te-
ver Tok [=50A.

3.167. 3aszop mexny 00K Topa
3aI0/HEH TOCJIENOBATEbHO JIBYMS! IMSMEKTPHYECKHMH CTIOSMH
1u2 it dy ¥ ds, c TIp MU € H €5 U yHelb-
HbIMH COTPOT P1 U pg. K (TOp HaXOJMTCS TOX

TOCTOSIHHBIM HampsiKeHueM U, TpHUEM 3JeKTPHYecKoe more
HanpasJieHo ot ciiosi [ K ciofo 2. HalfiTi ¢ — MOBepXHOCTHYIO
IVIOTHOCTb CTOPOHHUX 3apsifiOB Ha IPaHMLE Pasfiena J3JIeKT-
PHUECKHX cJ/l0eB H yc/loBHe, TP Kotopom 0=0.

3.168. Mexny nnactHHamy [ ¥ 2 TUIOCKOTO KOHJeHCaropa
HaXOJMTCS! P cnabo mp cpera. Ee
JMBNIeKTPHYecKas Tp b M yJeIbHO P
H3MEHSIOTCA OT SHaYeHMH &, p; y IVIACTHHBL | JIO SHaueHwi
€, Pp ¥ IacTuHE 2, KOHJeHCAaTop NOAKMIOYEH K IOCTOSIH-
HOMY HAIpsiKeHHIO, M Yepes Hero Teyer YCTaHOBHBLIMHCA
oK I OT mnacTiubl 1 K macture 2. HaitTi cyMMapHElii CTOPOH-
Hufl 33N B JaHHOH cpefe.

3.169. JlnuHHbIA MPOBOJIHUK KPYIJIOTO ceyeHusi pauuyca a
ClieflaH H3  MaTepHana, YJIebHOE CONpPOTHBJEHHE KOTOpOro
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SaBHCHT TOJIBKO OT 7 10 ocH np 1o za-
KOHy p=a/r?, Fhe o — nocrosHHas. Haiitn:
&) CONpOTHBIIEHUE eIUHHIG! JTHHEL TaKOTO NPOBONHHKA;
b 3JIEKTP] 0 nons B
TpH_ KOTOpoii 110 Hemy 6yner mpotekats ToK [

3.170. Konpencatop emkoctn C=400 n® noakmounmy
Uepes conpotusienne R=650 OM K HCTOMHHKY HNOCTOSIHHOTO
Hanpskenusi U, Uepes cKo/IbKO Bpemenn Hampsixende Ha
KoHpeHcatope craHer U==0,90 Ug?

3.171. K i T ¢ npo-
HHIAEMOCTEIO &=2,1, Tepsier 3a Bpems ©==3,0 MHH nOJIOBHHY
cooGieHKOro €My sapsiga. Cuntas, 410 yreuka sapsina
TIPOHCXORMT TONBKO 4epes AUSMEKTPHUECKYI0 NpOKIIKY,
HaliTH €e yJIe/bHOE CONpOTHBJEHHE.

3.172. llens cocront us ucrounmka nocrosmmoft s.1.0. &
H MOC/8/(0BATE/ILHO NORKITIOEHHBIX K HEMY CONPOTHB/IEHHS R
4 KomJeHcatopa emkoctn C. Buyrpennee compornBienme
MCTOYHHKA gpeﬂedpex(umn Mayo. B MoMeHT #==0 eMKOCTb KOH-

P eTpo ({ yv B 1 pas. Haiitn Tox

B )
B LenH Kak GYHKUMIO BpeMeRH £,
8.173. AmflepmeTp M BONBTMETp NOAKMIOWHIU nocsiefioBa-
TebHO K Gatapee ¢ s.A.c &=6,0 B. Ecm naparensho
BOJBTMETPY NONK/IOUHTD HEKOTOPOE CONPOTHBIEHHE, TO MO~
KasaHHe BOLTMeTPa yMeHbLIaeTcst B 1 =2,0
pasa, a nokasaHHe amnepMeTpa BO CTOJIb- R, &

KO e pas yBeanuuBaercs. Haiitu noka-
3aHHE BOJILTMETPA MOC/IE TOAKIIOUEHHS 7 2 2
CONpPOTHBEHNS1, & %

3.174. HaliTH pasHOCTB NOTEHLMAIIOB
Q—@; MEXLY TOuKaMH I M 2 cXeMul Puc. 3.41
(puc. 3.41), ecmn Ry=10 Om, R,=20 Om,
&1=5 B u &,=2,0 B. Buyrtpennue conpoTHBJIEHHs HCTOY-
HHKOB TOKa IpPeHeGPEXHMO Maibl.
3.175. lsa TeJTLHO X
HCTOUHHKA 3.1.C. HMEOT p BHYTpeHHHE -
JieHHst Ry U Ry, npuuem R;>>R;. Haiity Bewnee conporup-
JleHHe R, mpH KOTOpPOM pPasHOCTh MNOTeH-
\(ﬂ\{’ LMA/0B Ha KJeMMaX ORHOFO M3 HCTOMHH-
KoB (KaKoro HMEHHO?) paBHa HYJIO.
_[ ,& 3.176. VcrounuKY TOKa C pasiHYHbIMH
A
HX BHYTPEHHMM conpotuBienusm: & =uR,
\‘ Iie & — nocrosinHasi. ConpoTHB/EHHE IPO-
Puc. 3.42 BOJIOB npeneGpexumo Majo. Haiiru:

9.J.C. COEAWHEHbI, KaK IOKasaHO Ha puc.
7 3.42.3.11.c. HCTOUHHKOB NPONOPLHOHABHLL
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a) TOK B UeNH;

6) pasHOCTb NOTEHUHATOB MENAY TOUKAMH Awu B

8.177. Pesyicrop ¢ CONpOT Ru co-

p BOJ P xXapakTep KOTOpOTo
et pun U=al/ T, Ti€ @ — NOCTOARKAS, COSIUHEHEL 1IOC/IENI0-
BATENbHO M NOAKMIOUEHHl K HeToumdky Hanpsukenusi U
Haittn ToK B UenH.

3.178. Ha prc. 3.43 nokasaua BOJIbT-aMIIepHAs XapakTe-
pHCTHKA PaspsUIHOTO NMPOMEXKYTKA AYTOBOro paspsija. Haiimu
MAKCHMAJIBHOE COMPOTHBJEHHE PE3HCTOPa, COCNHHEHHOIO mo-
CJIeJIOBATeNbHO ¢ Jyrof, NpH KOTOpOM Ayra eme GyzeTr roperb,
ec/IM STy CHCTEMY NONKJIOYHTb K HANPSKEHHIO U,=85 B.

U8
ol
& R,
70 —
| [
L\ A"
sl L 2
0 5 10 LA L&

Puc. 3.43 Puc. 3.44

3.179. B cxeme (puc. 3.44) &:=1,0 B, =25 B, Ri=
=10 Om, R,=20Om. BryTpeHrHe CONpOTHBJICHHS! HCTOYHHKOB
npereGpexuMo Maibl. HafiT pasHoCTb NOTEHUHANOB @4—@p
Mexiy OBKJaiKaMu KoHaercatopa C.

3.180. B cxeme (puc. 3.45) =5,0 B, Ri=4,0 OM, R,=
=6,0 Om. BryTpertiee conpoTHBJIEHHE UCTOUHHKA R=0,10 Om.
Hafit ToKH, TeKyLiue Yepes COMpOTHBJIEHHS R, ¥ Rs.

o ljo

Ry
1
Pxc. 3.45 Puc. 3.46
3.181. Ha puc. 3.46 cxema pa, ¢ no-
MOIIBIO KOTOPOTO MOKHO MeHsiTb Hanpsukenue U, nofasaemoe

Ha HeKoTophill npuop ¢ p R. To P
HMeeT JUIHHY [, CONpOTHBJIEHHE Ro W HAXOIHTCS TOX HANpsKe-
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nueM U,. Haiitn nanpspkenne U Kak GyHKUMIO JUIMHBL X
Hccnenopars oTHenbHO cnyyain R3SR,.

3.182. HaliTu 3.1.c. M BHyTpeHHee CONPOTHBJCHHE HCTOU-
HHKa, 3KBHBANE€HTHOIO JIBYM napanneibHO COeJUHEHHBIM 3Jie-
MeHTaM ¢ 3.4.C. &; H &, H BHYTPEHHHMH CONPOTHBIEHHSMH
Ry u R,.

3.183. HaiiTn snauenne W HanpapleHHe TOKA Yepe3 COMpo-
THBIEHHe R B cxeme (puc. 3.47), ecin §;=1,5 B, §,=3,7 B,
R,=10 Om, R,=20 O u R=5,0 Om. Buyrpennne conporus-
JIeHHs] MCTOYHHKOB TOKA NPEHEGPERHMO Masbl.

R

Puc. 3.47 Puc. 3.48

3.184. B cxeve (puc. 3.48) &,=1,5B, &§,=2,0 B, &=
=2,5 B, Ri=10 OmM, R,=20 OM, R,;=30 Om. Buytpennne
COMNpOTHBJIEHAS] HCTOYHHKOB InpeHeGpexxuMo Manel. Haiiu:

a) TOK Uépes CONPOTHBIEHHE Ry;

G) pPasHOCTB INOTEHILHANOB @, —¢ 5 MEXAy Toukamu A u B.

3.185. Haiitn 1ok uepes conpoThsienne R B cxeme (pHc.
3.49). BuyTpeHHHEe CONDOTHBAEHHs HCTOYHHKOB mpeneGpe-
IKHMO MaIbl.

R, A
VAr
Ry & &5
R A
LM% R[] #
£ ] &y
Pic. 3.49 Puc. 3.50

3.186. Haiitn pasnocThb noTeHOHANOB ,—@ 5 MEXIY 06-
KnajkaMn KkoHjencatopa C cxemer (puc. 3.50), ecmn &=
=4,0 B, &,=1,0 B, R,=10 Om, R,=20 OM, R,=30 Om.
BnyTpennne  compor p p
Magbl.
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8.187. Haiiti Tok uepes conpotBiieHHe Ry yuactka nens
(puc. 3.51), ecny Ry=10 Om, Ry=20 OM, Ry=30 Om 1 noten-
uHans Touek 1, 2, 3 pasun @, =10 B, @;=6 B, ;=5 B.

Puc. 3.51 Pyc. 3.52

3.188. Mexny Toukavu A u B nenu (puc. 3.52) momsep-
kuBaloT Hanpspkenne U=20 B. Haiitu Tox ¥ ero Hampasie-
nue B yuactke CD, e R=5,0 Om.

3.189. B cxeme (puc. 3.53) HaliTH COMpOTHBIIEHHE MEXIY
Toukamu A # B, ecmm R=100 O u r=50,0 Om.

Puc. 3.53 Prc. 3.54

3.190. Hairrn b OT BpeMeHH Ha
konzencarope C (puc. 3.54) mocnie saMbikanus B MoMent £=0
kmoua K.

3.191. CKONMBKO TenJia BEIEJIHTCS B COHPadd C CONPOTHB-
seHHeM R=75 OM npH NPOXOXJICHHH Yepe3 Hee KOJHYECTBa

anektpuyectsa =100 Kn, ecns Tok

m B CNHpanH:
A & |, a) paBHoMepHO yGuBan yio Hyas
B Tevenne Af=>50 c;
6) MOHOTOHHO YGhIBa1 0 HyJs
Puc. 3.55 TaK, 4r0 uepes Kaxuse Af=2,0 ¢
OH yMeHbIuajics BBOE?
8.192. K HCTOUHHKY MOCTOSHHOIO TOKA C BHYTPEHHHM

conpor R,y TPH CONPOTHB-
JNieHust R, COeJUHEHHBIX MeXAy cofol, KaK MNOKasaHO Ha
puc. 3.55. Tlpu Kakom R Bbi-

JlensieMasi Ha 3TOM yuacTke, Gy/JleT MaKcHMasbHa?
3.193. YOemutbcst, WTO pacnpejeieHHe Toka B Hapai-
JIE/IBHO COEJMHEHHBIX CONPOTHBIEHHsX Ry M R, cooTBeTCT-
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BYET MHHHMYMY BhUEJISIEMO} Ha STOM YYACTKE TENNOBOH MOII-
HOCTH.

8.194. Akkymyastop ¢ s.nc. §=2,6 B, samxnymii Ha
BHELLIHee CONpOTHBI/ERHE, Aaet ToK /=1,0 A. TIpu atom pas-
HOCTB JIOB MEXIY a U=

=2,0 B. HaliTh TenoByIo MOL{HOCTD, BEIIE/ISEMYIO B ;:m(ymy-
JISITOPe, H MOLHOCTD, Py B HeM pHYeC-
KHE CHJIEL

8.195. DIEKTPOMOTOP NOCTOSHHOIO TOKa MOAKIIONHIH K Ha-
npsukennio U. Comporipiienne oOMOTKH siKOps paBHO R.
Tlpu kakoM 3HaueHMH TOka Yepe3 OGMOTKY IO/e3Hasi MO
HOCTb MOTOpa GyZeT MakcHManbHoii? YeMy ona pasna? Kakos
TpH STOM K.M.J. MOTOpa?

8.196. Ha CKO/IBKO NMPOLEHTOB yMEHBIIHICS AUAMETp HHUTH
HaKa/ia BCJIEACTBUE MCHADEHHsl, €CIM AJsi MOMIEpKaHHs!

p PaTypsl  TIp
na 1=1,0%? Cunrarb, 9ro 43 HHTH B OKPY
i v i r JIbH2 ee + !
3.197. U P y P conpo-
R, He or paTyph, ¥ obllas Temo-
emkocTb C. B MOMEHT #=0 ero MoAK/OYHNH K MOCTOSIHEOMY
HanmpspkerHio U Hafiti 3aBHCHMOCTh OT BpEMEHH TeMiepa-

TYypE T' CUHTasi, 4TO OTAa-
BaeMasi MM B OKpYKalollee NpocTpaHcTBo, g=k(T—T,), rie
k— , To— cpezsl

PATypa  OKp
(ona e u_TeMneparypa NpOBOHEKZ B HAYaNBHME MOMEHT).
8.198. Jlamnouky, napajJie/bHO COSIHHEHHYIO C CONPOTHB-
JieieM R=2,0 OM, TNOAK/IOYHIH K MCTOYHHKY C 9.4.C. &=
=15 B ® BHyTpeHHHM conpoTuBieHHeM R,=3,0 Om. Hatitn
MOIIHOCTD, BBUIESIOUYIOCS HA JIAMIIOUKE, €C/H 3aBHCHMOCTD
TOKa OT HANpSKEHWs Ha Hell hMe-

2r €T BHJ, NOKasaHHEH Ha puc. 3.56.
4t 8.199. B cxewme (pc. 3.57) R, =20
3 O u R,=30 Om. IIpn kakom co-
s I npor R, Ha HeM

F A

o A A

0 2% ¢ 15 so
Puc. 3.56 Puc. 3.57

TEINIOBAask MOWHOCT NMPaKTHYECKH He GyIeT 3aBHCETh OT Ma-
3010 H. Mexny

JIBIX p
Toukamu A # B mocrosizoe
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3.200. B cxeme (puc. 3.58) sanamer R; H R,, 2 Takmke &1
n &, BuyTpennue compoT
XHMO Maibl. [Ipu KakoM cgnporumenuu R Bbmejmemaﬁ “ma

HeM TenJyoBasi yaer éMy OHa
paBHa?
14
—iF—
&, 3 R
R,
2
B ® I
T
Puc. 8.58 Puc. 3.59

8.201. Konpencarop emrocts C=5,00 MK® NOJKIIOUHIH
K HCTOUHWKY TIOCTOSIHHOH 3.1.¢c. =200 B (puc. 3.59). 3arem
nepekuouatesb K mepesenu ¢ KOHTaKTa | HAa KOHTaKT 2.
Haiirn Tenna, Ha&
R;=500 Om, ecin R,=330 Om.

8.202. Mexny IIOCKOTro no-
MeleHa NapajyiebHO MM MeTa/UIHYecKas IMIACTHHKE, TOJILH-
Ha KOTOpOH n=0,60 p MexIy oGKJIaz-
Kamu EMKOCTb KOHJIEHCATOPA B OTCYTCTBHE IUNIACTHHKH C=
=20 u®. KoHjiencatop nojk/moueH K HCTOUHHKY NOCTOSHHONO
Hanpsokerust U=100 B. IlnacTuHKY MeA/IEHHO HSBJEKJH M3
KoHJlencaropa. Haiiru:

a) SHepTHH H

yio paGory, satp yio Ha

TJIACTHHKH.

8.203. CrekJfHHAS IUIACTHHKA LIEJHMKOM 3aIOJHSET 3a30p
MeXIy ILIOCKOro pa, eMKOCTb KOTO-
poro B OTCyTCTBHE I C=20 HD. p nof-
KIIoueH K U=100 B.

. Hnac’mnky Me}l.lleHHO (Ges Tpenmus) M3-
BJGKJM M3 3a30pa. Haifrm npnpau.v,enne

. SHePTHH
r pabory, coBepmeHHylo npm'ma s.nem‘pn-
4 1 UeCKHX CHJI NP HSBJICYEHHH MIACTHHKH
% 3.204. ]_lu.r'munpmecmﬂ KOHJIeHCcaTop,
TOJIKJIOYEHHBI K MCTOYHHKY —TOCTOSIH-
HOro Hampsukenus U, ynupaercsi cBouM
TOPLOM B NOBEPXHOCTH BOZEI (pHc. 3.60).

Paccrosiuue d Mexy OGK/IaIKaMH KORJEHs
CaTopa SHAUHTENBHO MeHbIE X CpEJHero




paguyca. Haitrn Bucm'y h, Ha KoTopoft yc'raHosm-cn YPOBeHE
BOIEI  MeXIy P
ABICHUSMH npeﬂeﬁpeqb

3.!

ep! oro
PaBHEl u b, npnuem a<<b. Tp BO MEX/Y
3aroJIHEHO ONHOPONHBIM BEILECTBOM C Manempmeckoﬁ npo-
IO & H V) conpor p. Tleppona-
4aJbHO KOHAGHCATOp HE SapsuKeH. B movenT =0 BHyTpeHHeR
obKknaike coolWmiM 3apsn qo. Haiiu:
a) 3aKOH M3MEHEHHsi BO BpEMEHH 3apsila Ha BHyTpeHHeft
o6K/1aKe;
6)

BO Telna, ocsl TpH P
sapsiia.

3.206. Obknankam KoHjeHcatopa emkocTd C=2,00 MK®D
COOGUMIIH  pasHOMMEHHble 3apsmbl go=1,00 MK, 3ateM 06-
KJIalKH 3aMKHYJIH 4epes CONpOTHBIeHHe R=
=5,0 MOwm. Haiirn: R

a) sapsj, npomem.uuﬁ gepes 3TO COMpo- | — [
THBJeHHe 33 T=2,00
6) 'BO Ten.rla, T_/_T

CONPOTHBJICHHH 3 TO e BPeMsl.

3.207. B cxeme, nokasaHHOH Ha puc.
3.61 OIMH KOHJEHCATOp 3apsIMJH 1O Ha-
npsukenus: U, 0 B MomeHT #=0 samkHysu Kmow K. Haiima:

a) ToK I B LenH Kak (yHKIMIO BpeMeHH f;

I()G) KOJIHYECTBO BBIIEHBILEroCs TelJa, SHasi 3aBHCHMOCTb
t).

3.208. Karyuka patmyca r=25 cM, cogepxamas =500 m
TOHKOTO MEJHOTO NpOBOJA, BPAL|AeTCs C YIVIOBOH CKOPOCTBIO
©==300 pai/c BOKpYr cBoeii ocr. Uepes cxo.nbanu.me KOHTAKTH

KaTyIlKa K Gawmuct py.
O6iee conpotuprenne Beeli memt R=21 Owm. Hamu yRenb-
Hblil 3apsUL HOCHTe/iell TOKA B MEJIH, €C/IH TPH PE3KOM 3aTop-
MaXUBAaHMH KATYIUKH 4epes rajbBaHOMETP NDOXONMJ 3apsii
g=10 sKn.

3.209. Haiitu cyMMapHbiHi MMNYJIbC S/IEKTPOHOB B NPSMOM
npoaoAue JomHbl [=1000 M, 00 KoTOpoMy Teder TOK [=
=70 A.

3.210. Mo MenHOMY NpPOBOAY TEUET TOK ILIOTHOCTH j=
=1,0 A/mm®. Cyurasi, 4TO HA KA ATOM MeJH IPHXOIMTCS
OfiMH CBOGONHEIH 5/€KTPOH, OLEHHTH, KaKOH HyTb NpOHIRT
:;neiﬂpon, TIePeMECTHBIINCh BIOJb NPOBOJA Ha pAaccTOsiHue

3.211. Tlo npsAmomy MexHOMy npoBoay AHHb [=1000 M
u cevenuem S=1,0 mm? Teder Tok /=4,5 A. Cuurasi, 4o Ha
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KaAuH aToOM MEIH NPHXOAUTCS OMH CBOGORHBIA SNEKTPOH,
HaiiTy:

a) BpeMs, 3a KOTopOE 3JEKTPOH NepPEeMEeCTHICs OT OJHOTO
KOHIA TIPOBOJA N0 APYroro;

) CyMMY SMEKTp cHa, Ha BCe CBO-
GOnHEIE SJEKTPOHEI B JAaHHOM IPOBOZE.
3.212. Onuop TYYOK NP ye bIX PasHO-

crbio norennuanos U=600 kB, mmeer Kpyrioe ceueHue pa-
muyca r=5,0 MM. HaliThH HanpsKEHHOCTB SJIEKTPHYIECKOTO
nonisi Ha TIOBEPXHOCTH NyYKa W PASHOCTb MOTEHILHAIOB MeXIy
NOBEPXHOCTIO H OChIO MydKka npH Toke /=50 MA.

3.213. [lse Goabluve napajiniesbHEE IJACTHHB HaXORATCHA
B _Bakyyme. OfiHa H3 IUIACTHH CHAYXHT KaTOZIOM.— HCTOYHH-
KOM 5/IeKTDOHOE, HaualbHas CKOPOCTh KOTOPHIX Tpenebpe-
MUMO Mania. DIEKTPOHHbIH NOTOK, HaNpaBJeHHEI K IPOTHBO-
TONOXKHOH ILTaCTHHE, CO3NaeT B NIPOCTPaHCTBe OGBEMHbIH 3a-
PpZl, BCIEACTBHE Uero NOTEHIHAT B 3a30pe MEKAY IIacTH-
HAMH MeHSieTcsl [I0 8aKOHyY @=axs, TJie @ — NONOKHTENbHAS
HOCTOSIMHAs, X — PaccTosiHMe OT Kartoxa. Halm:

a) IUIOTHOCTH NPOCTP Oro 8apsna B H
or x;

6) NJIOTHOCTB TOKa.

3.214. Bosnyx Mex/ly IByMsl NapaliebHLIMH TIACTHHAMH,
oTCTOSMMH APYT OT Zpyra Ha paccrosiade d=20 MM, HOHH3H-
PYIOT PEHTIeHOBCKMM HanmyuenneM. Iliomajn Kaxioi miac-
THEB S=500 cm2. HalTH KOHIEHTPaUMIO MONOKHTEIbHBIX
HOHOB, ec¥ npy Hanpsikenun U=100 B mexay niiactHraMu
nper 1ok [=3,0 MKA, 3HauuTeJbHO MEHbUIME TOKa Hachule-
must. TIONBUXKHOCTL HOHOB Bosyxa ui=1,37 cm?/(B.c) n
uy=1,91 cm*(B-c).

3.215. Ta3 HOHMBHPYIOT HEINOCDECTBEHHO Y TMOBEpPX-~
HOCTH IIOCKOro avexTpona I (puc. 3.62), OTCTOSMEro OT SJEKT-

pona 2 Ha paccrosimne I Mexay snextpo-
|| aam 1 nep p
i | H3MeHslioleecsl €O . BpemeHeM ¢ N0 3aKOHY
i
i
i

7

U=U, sin of. YmeHbluas 4yacTory ©, ofHa-

r PYXuiH, 4TO raisBaHomerp I' ToKasbBaeT

TOK TOJBKO NpH <@, TAE ®j — HEKOTO-

U pas rpaHuyHas uvactora. Haiitw mozsmx-

Puc. 3.62 HOCTb HOHOB, JIOCTHTaIOIMX IPH 3THX YCIO-
BHSIX SMeKTpoa 2.

8.216. Bosnyx Mexiy IBYMsl G/MSKO DACIONOKEHHHIMH

IIaCTHHAMU P VIOT YabTpad H3-
syuenneM. OGbeM Bo3fyxa MexAy minacthHamu V=500 cm®,
B TOK I40c=0,48 MKA. Haiiu:
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8) WHCIO NAp HOHOB, COSMIABAEMBIX HOHH3ATOPOM 33 €1H-
HHILY BpeMeHH B €IMHHIE 00beMa;

G) paBHOBeCHYI0 KOHUGHTPALHIO Nap FOHOB, €ciH Koipi-
HHEHT DeKOMOHHAIMH HOHOB Bosfiyxa r=1,67-10¢ cm¥c.

3.217. Iy i D,
Wbl 32 e[MHHIY BPEMEHH B eQMHHIE O0beMa BO3LYXA UHCIO
nap HoHOB 1n;=3,5-10° cM~%.c™, b1 Bhikumoven. Cuntas,
UTO EIMHCTBEHHBIM MPOLECCOM TOTEPH HOHOB B BO3NYXE siB-
Jisietcs p c b ToM 7=1,67-10"¢ cm®/c,
HaliTH, Yepes KaKoe BpeMsi NOC/e BLIK/IOUEHHS HOMH3ATOpa
KOHLEHTDAIHsI HOHOB YMEHBIIHTC B M=2,0 pasa.

8.218. Tliocku#i Boszy P, P
MeXIy NNacTHHaMH Kotoporo d=5,0 mM, sapsunmm jo U=
=90 B M OTKMOWAIH OT HCTOWHHKA Hanpsuxenns. Hafitn
BPeMsi, 32 KOTOpOe HamNpsKEHHEe Ha KOHIEHCAaTope YMeHb-
WHTCS Ha N=1,0 %, HMes B BHAY, YTO B BO3AyXe NIPH OGHIUHAIX
YC/IOBHSX B CpefieM 00pasyeTcsi 3a eJHHHIY BPEMEHH B CliH-
HHIe 06eMa YHCII0 Nap HOHOB 17,=5,0 eM™*-c™* u yTO faHHoe
HATIPSUKEHHE COOTBETCTBYET TOKY HACHIEHHSI.

3.219. Mexny nByms
TOpa, OTCTOSIHMH JIDYT OT Jpyra Ha paccrosiine d, Haxo-
Aurcst ra3. OpiHa H3 IUIACTHH SMHTTHPYET €XeCeKYHIHO v,
3JIEKTPOHOB, phie, B 3JEKTp nose,
HOHH3HDYIOT MOJIEKYJIbl T'a3a TaK, 4T0 Kamblfi SJEKTPOH CO3-
J2€T Ha €JMHHIE JUVIHHEI IYTH ¢ HOBEIX S/IEKTPOHOB (H HOHOB).
HafiTn  s7eKTpOHHBI TOK y NpOTHBONOJOXHON TUIACTHHBI,
TipeHeGperasi HOHU3alKMeHl MOJIEKYJl rasa HOHaMH.

8.220. T'a3 mexny f
MH IIPYT OT Jpyra Ha p d, f py
YABTPADHONIETOBEIM H3JTYUEHHEM TaK, UTO IKECEKYH]HO B eH-
HAue ozeMa cosziaercs n; SMeKTpoHoB. [locnenine, NBHrasich
B 9JIEKT! none TOpa, [ MONEKY.Ibt
rasa, MpHYeM KaXAbifi SMEKTPOH CO3/Ia€T Ha EHHHLE JUIHHH
CBOETO MYTH 0. HOBBIX S/EKTPOHOB (H HOHOB). [IpeneGperas Ho-
HHBALMEA HOHaMM, HaHTH IJIOTHOCT SMEKTPOHHOTO TOKAa Y
TWIACTHHB ¢ GONBIIHM NQTEHIHANOM.

38.5. MocTosnHoe maruuTHoe none. MarneTHk

@) nosne To sapsna ¢, C Hepess-
THBHCTCKOH CKOPOCTBIO V:

B=lo ’”T';’_l . (3.52)
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@ 3axon Buo—Capapa:
ko lir] Bo 111, 1
dB=JLSdV, dB=gn = 3:56)

@ Lnpxyasups sextopa B (B Bakyyme) u Teopema [aycca junst mero:
f Bdr=pol, 55 B dS=0. (3.55)
@ Cuna Jlopenna:
F=gE+g[vB]. (3.51)
@ Cuna Ammepa:
dF =[jB]dV, dF=1I[dl, B]. @350

@ Cuna n MoMeHT cuJl, JieficTBylomye Ha MarHHTHLIH IHNOMb Pp =
=1ISm:

F=p,; 0B/on, N=[pBl, 3.5¢)
Tze 0B/on T pekTopa B mo LMIONs.
pabora cua NpH KOH-
Typa ¢ TOKOM:
8A=1d0. (3.5%)
@ Llupryasmus HamarsuyensocTd J:
$ra=r, (3.59)

TIe l’—Wapnuﬁ MOJIEKYJISIPHBIE TOK.
@ Bekrop H  ero uupryasmus:

H=B/y—J, 9§Hm=1. (3.5n)
rne I p: cymma TOKOB,
@ VYcnoBust Ha rpanuile pasienia JIBYX MarieTHKOB:
Bin=Ban, Hyu=Hy. (3.5)
@ Inn maruernkos, y Korophix J=yH:
B=ppoH, p=1+% 3.5)

3.221. Toueunbiii 3apsifl ABHXETCS €O CKOpocTEI0 v=900 M/c.
B HeKoTOphlil MOMEHT B TouKe HaGmiofeHusi P HampsikeH-
HOCTb S/IEKTpHUecKoro noss sroro sapsiza E=600 B/v, a
mexry eextopavu E m v yron a@=30°. Haiitn unpykuuio B
MArHHTHOTO TOMA JAHHOTO 3apsifia B TOUKE P B TOT MOMEHT.

3.222. Tlo kpyroBoMy BHTKY panuyca R=100 MM H3 TOH-
Koro mpoBoja LHpKysmpyer Tok /=1,00 A. Haiitu marnur-
HYIO HHAYKUHIO:

a) B LIGHTpe BHTKa;

6) na OCH BHTKa B TOUKe, OTCTOSINEH OT €ro WeHTpa Ha
x=100 mm.
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8.223. Tok I Teyer mo TOHKOMY NPOBONHHKY, KOTOpHL
HMEET BHA NPABHJIBHOTO n-yrO/bHHKA, BIHCAHHOTO B OKPYXK-
HOCTL pajuyca R. HalTH MaruuTHylo HHAYKIMIO B LeHTpe
JaHHOTO KOHTypa. ViccnenioBath nosyyeHHOe BHIpaxKeHue HpH

n—>00.

3.224. Haliti MHAYKIWIO MarHHTHOTO HOJSt B LEHTPE KOH-
Typa, 0 BHI OpSMOY €C/IH ero JIMaroHasb
d=é6 cak yron Mexay auaronansami ¢=30" H TOK B KOHType
1=5,0 A.

8.225. Tok I=5,0 A TeyeT ro TOHKOMY 3aMKHyTOMY OpO-
Boxuuky (puc. 3.63). Pamiyc H3orHyToH uactH NpOBOAHHMKA
R=120 mm, yron 2¢=90°. HaiiTi MarRuTHYI0 MEAYKIHMIO B TOY-
ke O.

b
7 13
I
4
7 12
PN
29 N P P
Prc. 3.63 Puc. 3.64

3.226. HaiiTn WHIYKWHMIO MarHMTHOTO noas B Touke O
KOHTYpa ¢ TOKOM [, KOTOPHIi MNOKasaH:

a) Ha pHc. 3.64, a; pamuychi a U b, a TaKake Yo/ ¢ HSBECTHEI;

6) Ha puc. 3.64, 6; pauyc a H CTOPOHA b MSBECTHEL

8.227. Tok I Teyer BIOMb AJMHHON TOHKOCTEHHOH TPYGE!
pamiyca R, umeromefi no Beefl JyHe NPOJOJBHYIO NPOpesb
wrpHHEG h. HalTH WBJYKUHIO MATHHTHOTO NOJIA BHYTPH TpY-
O, eciu hR.

3.228. Tok I=11,0 A Teer 1o AMMHHOMY HPAMOMY NPOBOJ-
HHKY, CCUEHHE KOTOPOro HMeeT (opMy TOHKOTO MOJYKOJbIE
pamiyca R=5,0 cm (puc. 3.65). HafiTh HHAYKUMIO MarHut-
HOro moas B Touke O

0 £ [
R
a) 4 4
Puc. 3.65 Puc. 3.66
3.229. Onpefie/MTe MHIYKUMIO MarHUTHOrO MO/ B TOYKE

O eciiu NPOBOAHKK ¢ TOKOM ] HMEeT BHJI, NOKa3aHHBI:
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2) Ha puc. 3.66, a; 6) Ha puc. 3.66, 6; B) na puc. §.66, 6.
Pajiyc H3OrHYTOH YacTH mp pasen R,
HBIE YYacTKH np p 2I0TCSl OYeHDb L

8.230. [liHHHbi MPOBOAHEK ¢ Tokom /=5,0 A HSOrHYT NOA
npsMeM yriaoM. HaliTH MarHuTHYI0 HHAYKUMIO B TOYKE, KO-
TOpast OTCTOMT OT TIOCKOCTH NPOBONHEKA Ha [==35 oM W Ha-
XOJWMTCA Ha yaspe K
uepes TOUKY HITHOA.

3.231. Hafitu MaruuTHylo HHIYKUHIO B Touke (), €cau
NPOBOAHKK ¢ ToKOM [=8,0 A mmeer BHJ, NOKAa3aHHBIA1

a) wa puc. 3.67, a; 6) Ha puc. 3.67, 6.

z z
7 | @
¥ y
T T
a) 4)
Prc. 3.67

Pajyc u3orHyToil yacTH npopopnHka R=100 mM, npsmonu-
HeifHEle YYacTKH NPOBOJHWKA OUEHb JUIHHHBIE.

3.232. OnpenesMTs HMHAYKOHMIO MAarHHTHOTO OIS TOKa,
_PaBHOMEPHO PACIPENIEEHHOTO:

a) mo c I fo i

6) 1o ABYM napai. . M
IJIOTHOCTAMH i ¥ —i.

3.233. OxHOPOXHBIY TOK IIOTHOCTH j TEYeT BHYTPH Heorpa-
HHUEHHOH IJIACTHHBI TOJIHBI 2d NapaisiesbHO ee NoBepx-
roctd. HaliTH HHAYKIMIO MArHHTHOTO TOJS STOFO TOKA Kak
(YHKUHIO PACCTOSHHSI X OT CpefHell NJIOCKOCTH IVIACTHHBL
MarsuTHYI0 IPOHHLAEMOCTH BCIOAY CUMTATh PaBHOH €AHHHNE.

3.234. TMocrosmueidt Tok /| Teyer no JAJMHHOMY MNPSIMOMY
NpoBOJY H jalee p P no

p it pHofi k mposony. Haii-
TH HHAYKLHIO MATHHTHOTO TIOJIsi BO BCeX TOUKAX MPOCTPAHCTBA.

3.235. Tok I Teyer no JUIHHHOMY MPSMOMY HPOBORY H
saTeM p I TIO BCEM HaIIp B OJHO-
poRHOi IpoBOAsILE cpejie, KaK MoKasaro Ha puc. 3.68. Cun-
Tas MArHHTHYIO NPOHHL{AEMOCTD CPElbl PABHOH ejHHULE, Hali-
TH HHAYKIHMIO MaCHHTHONO NoJis B Touke A, orcrosmmed or
Touku O HA paccrosiHpe r mox yriom $.
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8.236. Hmeerca xpyroBofi BHTOK ¢ Tokom /. Hairts umrer-
pa.nSBdr BIOJb OCH BHTKAa B MpEJEJaX OT —oo JIO --00.
OGBACHHTb TOJYYEHHBIH pesy.IbTar.

3.237. Ilo ofHOponHOMY npsiMoMy NPOBOAY, PajHyc ce-
9eHUsi KOTOPOro R, TeweT MOCTOSHHBIA TOK MJOTHOCTH j. Hai-
TH WHAYKUHMIO MarHHTHOTO NOJIsi 3TOTO TOKA B TOYKE, MOJIONE-
HHE KOTOPOJi OTHOCHTEJILHO OCH NPOBOJa
onpefiesIsieTcs pajiHyc-BeKTOpOM 1. Mar-
HUTHAs MNPOHHLAEMOCTh Bciofy p=I.

Brytpu omsoponHoro maun-
HOTO NPSMOTO MPOBOKA KPYIJIOrO ceye-
HHSL MMEETCS KpYIiasi JVIHHRHAS LMJHH-
JIpHYECKast IONIOCTh, OCh KOTOpOii napali-
Jiesbua OCH NIPOBOJIA H CMeIeHa OTHO-

Ha L

Ilo mpoBomy Tewer nocTOsHHLE TOK 7
j- Haim Ly Mar-

HHTHOrO TOJISi BHYTPH mojocTH. Pac- Puc. 3.68

CMOTPETb, B HaCTHOCTH, ciyyali 1=0.

8.239. Haiiti nnioTHOCTS TOKa Kak QYHKUHMIO PacCTOSHUS
r OT ocH aKCHa.’leO-CHMMe’[‘pH’-IHOm napaJjniesbHOro noTroka
DJIEKTPOHOB, €C/JH HHAYKUHS MATHHTHOTO IO/ BHYTPH IO-
TOKa 3aBHCHT OT r KaK B=>br%, rlie b u o — NOJOKHTENBHEE
TIOCTOSIHHEIE.

3.240. Ogpc 1 KaTyuika (| ) umeer aaupy [
H pajuyc cevenHsi R. UHC/IO BUTKOB HA €IMHHILY JJHHBL 1.
Haiitn uHAYKiHIO MATHHTHOTO NOAIS B LEHTPe KaTYLIKH, ecJIH
TOK uepes Hee paseH I,

3.241. Ouenb LIHHHBI NPSMOIi COICHORJ, HMeEeT pajuyc ce-
9ennsi R W n BHTKOB Ra exutuuy jyuebL Ilo conenounmy Tever
nocrosiuibil ToK /. IlyeTe x — paccTosiume, OTCYHTHIBaeMOe
BJIOJIb OCH COJIEHOHNa OT ero Topua. Haiitu:

) HHAYKUMIO MarHHTHOTO TIOJS HA OCH KakK (yHKIMIO X;
#i rpapuk B

v b ¥
or orHoOwenus x/R;
6) paccTosiiue X, 10 TOYKH HA OCH, B KOTOPOH HHIYKLHs
noas ornuyaercst or B B rayGune conerouna Ha n=1%. ,
8.242. OGMOTKO/i JHHHOTO NPSMOTO COJIEHOMMA € paauy-
COM ceueHHsi R=2,5 cM CJYXKHT TOHKas JIeHTa-NPOBONHHK
p h=2,0 cM, B OIHH CJIOH NPAKTHYECKH
BIoTHyI0. Ilo stenre Tever Tok [=5,0 A. Haiitu unaykumio
MArHHTHOTO MO/ BHYTPH H BHE COJIEHOHJA KaK (yHKUHIO
PACCTOSIHHSL 7' OT €ro OCH.
3.243. Ha JepemsihHEI TOpOHN MaNOro momepeuyHoro ce-
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weHHs HaMmoTaHO paBHoMepHO N=2,5-10° BUTKOB NIPOBOXa, no
kotopomy Teder Tox [. Haiitu orHomenne 1) WHAYKUMH Mar-
HUTHOO TIONISt BHYTPH TOPOWA K HHAYKUWU B LEHTDE TOPOHAa.

3.244. Tok I=10 A Teuer no JUHHHOMY NPSMOMY TIPOBOJ-
HUKY Kpyrioro ceverusi. HaifTi MarRHTRbf NOTOR yepes ORHY
3 TIOJIORHH OCEBOTO CEHeHHs NMPOBOIHMKA B pacuere Ha OMiH
MeTp €ro JUIMHBL

3.245. VMeetcA OYeHb JUTMHHGU! TPSMOF COMHOMJ c TO0-
xom I. Tlnomans monep 0 CeyeHHs C S, wucno
BHTKOB Ha EJMHMLY JWIHEBL 7.
Haittu notok Bextopa B uepes
TOpew COMEHOMAA.

3.246. Ha puc. 3.69 noxasai
KOJIBLEBOI! COJIEHOHL NIPSIMOYTOMb-
Horo ceuennsi. Haifru MarHHTHbU
NOTOK uepes 5TO cedeHwe, ecu
70K B obMoTRe I=1,7 A, monHoe
yueso putkos N=1000, ornome-
HMe BHelNero AWaMeTpa K BHyTpemHemy 1==1,6 u TOMIH-
na h=5,0 oM.

3.247. HafiTn MarHHTHBII MOMEHT TOHKOTO XPyrOBOTO BHT-
Ka C TOKOM, €cili pajHyc BuTka R=100 MM H HHAYKUHSA Mar-
BWTHOTO MOAs B €ro nektpe B==6,0 MxTa.

3.248. BLIUHCINTD MArHHTHbI MOMEHT TOHKOTO npoBOA-
muKa ¢ TokoM 1=0,8 A, TIIOTHO HaBUTOro Ha INONOBHHY TOpa
(puc. 3.70). Jluamerp cevenus Topa
d=5,0 e, uncio utkoB N=500.

3.249. Tonkuit nposox (c naoasi-
umeli) ofpasyeT IIOCKYIO CIHPaIbh
u3 N=100 mIoTHO PacroNOXKERHbIX
BHTKOB, 1O KOTODHIM TeYeT TOK

Puc. 3.69

Puc. 8.70 Puc. 3.71

]=8 MA. Pamuych BHYTPEHHErO H BHELIHETO BHTKOB (puc.
3.71) a=50 mv, b==100 mm. Hadimu:

) MHIYKUHIO MaTHHTHOTO NIOMS B LEHTPE CIHpanH;

6) MarHHTHBI! MOMEHT CIHpaly TIpH JaHHOM TOKE.

3.250. Henposoxsimuii TOHKMA JHMCK pajwyca R, paBHO-
MepHO 3ap i ¢ oxHoli cTOp c HO# TLI0T-
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HOCTEIO G, BDAINAETCS BOKPYT CBOEN OCH C YrJIOBOJi CKOpo-
cTbi0 ©. Hafitu:

a) HHAYKUHIO MAarHHTHOTO NOAisi B LEHTpe JHCKa;

6) MarHMTHBIY MOMeRT Jucka.

8.251. HenpoBoasmas cpepa pamuyca R==50 mu, 3apsi-
CHHAS DABHOMEDHO C MOBEPXHOCTHON MJIOTHOCTHIO G
=10,0 MxKa/m?, spamaercs c YII0BOH  CKOpOCTBIO (=
=70 pan/c BoKpyr oc, TIpOXofiAmel yepes ee nentp. Haiirn
MarHMTHYIO HHAYKIMIO B LIEHTpe CepEL.

3.252. 3apsin q paBHOMepHO pacnpefiesien no o6peMy onHoO-
PORHOTO 1lapa Maccel m u papuyca R, Kotopet Bpaiaercs
BOKPYT' OCH, MpOXOJsillieli Yepes ero ueHTp, c YINIOBO# CKO-
PocThio ©. Haliti  cooTBerctsyiommfi MaruuTH MOMEHT M
€r0 OTHOWEHHE K MeXaHHYECKOMY MOMEHTy.

8.253. nunmeii JESNIEKTPHYECKHT UMAMHID pammyca R
CTATHYECKH ﬂOJlﬂpH&DBaH TaK, YTO BO BCEX €r0 TOYKaX Tosisi-
PH30BaHHOCThH P=ar, TIe o — MOJIoKHTENbHAs TIOCTOsIHHAS,
T — paccTosinye ot ocH. IummHap npusens Bo BpalleHHe BOK-
PYT €ro ocH ¢ yriosof p 0 ©. Haiitu Mar-
HHTHOTIO noJig B LEHTpe HH.'IHHApa.

3.254. Jlpa mporona memytes TapanenbHo ApYT Apyry
C OZMHAKOBOH CKOpocThio v=300 km/c. Haiity OTHOLICHHE
CHJI MarHHTHOTO M 3JIEK' p! 0 BHSI JlaHHBIX
TIPOTOHOB.

8.255. Haiiti Mogysn u HalpapJienHe CUMbl, JeficTByomes
Ha €IMHHLY JUIMHBI TOHKOTO TDOBONHMKA C TOKOM 1=8,0A
B Touke O, €CiH NPOBORHHMK

HSOTHYT, KaK NOKa3aHo:
a) Ha puc. 3.72, a, u pagu- 7
ye sakpyraenns R=10 cw; (T

6) na puc. 3.72, 6, u paccto- ) )
AHHE MeXAY NHHHBIMH napan-
JIebHEIMH  IPYT APYIy y¥act-
Kamu npoBogmuka [=20 cMm,

3.256. [(Ba JUMHHEIX NPAMLIX B3aHMHO TIepTeHAUKY IAPHBIX
TIpOBOZA OTCTOSIT JDYr OT IpYra Ha paccTosimue a. B KaxJIoM
fpoBozie Tewer Tok /. Hailt MakcHManbHOe sHauemne il
Awniepa na exumMUy JUHHE NpoBOZA B 3TOM CHeTeme.

3.257. Karyuiky ¢ Toxom /=10 MA nomectiim B OIHOPOZ-
Hoe MATHHTHOE Niosie TaK, UTO €e Och COBNaNa ¢ HANpABJEHHEM
nons.. OBMOTKA KaTymIKu ORHOCTORHAR WS MEAHOTO nposoza
AuamerpoM d=0,10 MM, panuyc BHTKOB R=30 Mp. TNpu kaxom
SHaNEHW HHAYKUMH BHELINEro NONsS OOMOTKA KATYHIKH Mo-
HeT *GbITh  pasoppana?

Puc. 3.72
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3.258. Menmubiii npoBof cevenneM S=2,5 MM?, cormyThlit
B BHJIE TPeX CTOPOH KBajipaTa, MOKeT NOBOPAYHBATHCS BOKPYT
ropusonTanbhoii ocu 00" (puc. 3.73). Ilpoeon Haxomutcs
B OJIHOPOZHOM BepTHKAaJIbHO Halpap/IeHHOM MAarHMTHOM moJie
HaiiTn MEAYKUHIO MO, €C/M NPH MPONYCKAHHH 1O JAHHOMY
nposoy Toka =16 A yron orkionenns $#=20".

Pre. 8.73 Puc. 8.74

8.259. 3aMKHYTEI KOHTYP C ToKoM [ HaXomuTCA B Tone
JUIMHEOTO NPSIMOTO NPOBOJHHKA ¢ TOKOM [o. I1OCKOCTH KOH-
Typa NepleHIMKYJIspHA K NpAMOMy NpoBOuHMKY. Haiith mo-
MeHT cua Amnepa, JefCTBYyIO-
IMX Ha SaMKHYTHI KOHTYp,
€CJIH OH HMeeT BHA:

a) kak Ha puc. 3.74, a;

6) xak Ha puc. 3.74, 6.
HeoGxonumble pasMepsl cHCTe-
Mbl YKa3aHbl Ha PHCYHKeE.

3.260. YkpenjeHHylo Ha
KOHIje KOPOMBIC/Ta BECOB HeGOJIb-

Puc. 3.78 myro Karylky K ¢ 9HCI0M BHT-

kOB V=200 NOMECTHJIH B 3a30D

Mexay nomocamu Marmuta (puc. 3.75). Tliomanmw ceueus

garyuks S=1,0 cM?, mna nneda OA kopombicaa [=30 eM.

B OTCyTCTBHE TOKA 4Yepes KATYWIKYy Beckl YpaBHOBEIIEHHI.

Tlocsie Toro Kak wepe3 KaTymiKy nycThan Tok =22 MA, ans

BOCCTZHOBJ/ICHHS] PaBHOBECHs NDHIWIOCH HM3MEHHTh TIpy3 Ha

yame pecoB Ha Am=60 mr. HaiiTH MHAYKIHIO MarHHTHOrO
TOJsi B MeCTe HAXOXKICHHS KaTYIHIKH.

3.261. Ksajparnas pamka ¢ Tokom [=0,90 A pacnoso-
WeHa B ORHOH IJIOCKOCTH C JVTHHHBIM APSIMBIM TPOBOIXHHKOM,
1o Koropomy Teger ToK Io=5,0 A. Cropora pamku a=8,0 em.

uepes oef p X CTOPOH OCh
paMKH TapajuiebHa MPOBOXY W OTCTOMT OT HEro Ha PAaccrosi-
HHe, KOTOpoe B 1=1,5 pasa GoJbie cTopomsl paMkH. Halits:
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a) aMmiepoBy cHIY, JEiCTBYIOWYIO HA DaMKy;

6) yio padory, KoTopyio HysHO b npn
MeJUIEHHOM {IOBOPOTE PaMKH BOKpYI € OcH Ha 180°.

8.262. [lsa napaie/bHBIX IJIHEHBIX NPOBOAA C TOKOM
7=6,0 A & xaxioM (TOKH HanpaBJieHb! B OIHY CTOPOHY) yaa-
JIHIIH IDYT OT JDYTa TaK, YTO PAcCTOSIHHE MEXIY HHMH CTaio
B 1=2,0 pasa Gonsiue nepsorauabroro. Kakyio paGory Ha

1y AJHHDL p npH ToM cHiibl AMnepa?

38.263. Jlpa AHHHEIX HapainelbHBIX NPOBOJA ¢ MpereGpe-
JKHMO MajlbiM CONPOTHBJIEHHEM 3aMKHYTHI C OJHOIO KOHLA Ha
conpoTHBJIEHKE R, & ¢ APYroro KOHUA MOAKJIOUEHB! K HCTOY-
HHKY 0 P. MEKAY OCSAMH
TpoBoZioB B 1=20 pas Gosiblle pajuyca CeyeHHsl KaMmOro
nposozia. Ilpu kakoM R cuia B3anMOAEHCTBHS MeXJy NpoBo-
AaMH 0GpaTHTCS B HyJb?

8.264. Tloctosumbii Tok /=14 A Teyer 1o ATHEHOMY HpSi-
MOMY TPOBOIHHKY, CEYeHHE KOTOPOTO HMeeT (OopMy TOHKOTO
nojlykosbua pajiyca R=5,0 cM. Takoi e TOK TedeT B npo-
THBOTIOJIOKHOM HANPaBJEHKH TO TOHKOMY NPOBONHHKY, pac-
TIO/IOKEHHOMY Ha «OCH» NEepBOTO NpOBOAHHKA (Toyka O Ha
puc. 3.65). Hafitu chily MarsHTHOFO B3aHMOZEHCTBHS AaHHEIX
NPOBOLHHKOB Ha EMHHLY WX [JTHHEL

8.265. BRYTPH JUIHHHOIO LHJIHHIPHYECKOTO COCYAA PajHy-
caa €ro ocH it cTep
pajuyca b ¢ ToHKOH H3oAsUMet. PaccrosiHpe MeXIy OCSME
CTepXHA H cocyAa pasHo /. CocyR 3amno/HH/H SJEKTPONHTOM
H NYCTHJIH BIOJIb OCH TOK [, BOSBpamarouiuii-
cs ofpatio mo crepxmio. Halith momyss u a | *
Hanpae/jieHHe MarHHTHOR CHJB, JefcTByromeH
Ha EHHHLY JUIMHBI CTEPXKHSA. l

3.266. Ilo ABYM AMMHHBIM TOHKHM Napai- A I
JeIbHHM TIPOBOLHHKaM, BHA KOTOPHIX MOKa3aH 1
Ha puc, 3.76, TeKyT NOCTOsHEbE TOKH [, H 1.

P MexIy 1p a, WIMpHHA

TIpaBoro nposopuuka b. Mimes B BHRy, uto o6a  Pue. 376
MPOBOAHHKA JieXKaT B ONHOH MJIOCKOCTH, HaHTH

CHIly MACHHTHOTO BSaHMOJICHCTBHS MEXIy HHMH B pacuere
Ha eIHHHLY WX AJHHHL

8.267. Crcrema cOCTOMT H3 ABYX HapanfiebHBIX APYT APYTY
TVIOCKOCTEH € TOKAMH, KOTOPbie COBAAIOT MEMK/y IJIOCKOCTSMH
OJIHOPOJIHOE MArHWTHOE nosie ¢ MHAyKuWeli B. BHe 3ToH 06-
JIaCTH MarHHTHOE Noje oTcyTcTByeT. HallTH MarmuTHyio cuy,
ZeHCTBYIOILYIO Ha e HHHIY H KaXpol

3.268. IlpoBopsmyio IJIOCKOCTb C TOKOM MHOMECTHIH BO
BHeurHee OAHOPOAHOE MarHHTHOE nofe. B pesysbrare MHAYK-
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1Hsl MATHHTHOTO [IOJ5 C OHO/ CTOPOHBI IIOCKOCTH OKasaJach
B,, a ¢ apyroft cTopoHs: B,. Haiiti MarHHTHYIO CHIIY, neidter-

Ha 1y NOBEpPXHOCTH CTH B CAYYanx, TO-
Ka3aHHBIX Ha puc. 3.77. BuifAcHUTb, Kyla HampabieH TOK
B IUIOCKOCTH B KaXIOM Clydae.

B By By 8 & b
] I T

Puc. 3.77

3.269. B sJ/IeKTpOMArHHTHOM Hacoce JUIfi NEpEKaukH pac-
IUIAB/ICHHOTO MeTa/a y4actoK TPYOB! ¢ METAIIOM HAXORUTCSH
B OJIHOM MarHHTHOM NOe ¢ HEAyKupe# B (puc. 3.78). Uepes
STOT YYacTOK TPYObl B NepHeHjH-
KyJIsipHOM K Bektopy B m oci Tpy-
GBI HaNIPAB/EHHH NIPOMYCKAIOT PaBHO-
MepHO pacnpefenennsii Tok . Hali-
™

moe Hacocom npi B=0,10 Tn, I=
=100 A u a=2,0 cm.

3.270. Bonb AMHHHOrO TOHKO-

Puc. 3.78 CTEHHOro KpyIJoro UMMMHADA paju-
yea R=5,0 cM Teuer TOK I=50 A.
Kaxoe /aBieHHe HCTBITHBAIOT CTEHKH HMJIMHAPa?

3.271. Kaxoe JaBieHue HCOLITHBAeT GOKOBas MNOBEpX-
HOCTb JJ/IHHHOTO TNpPAMOTO COJEHOHAA, CONepKAIero n=
—90 BUTKOB/CM, KOrjia IO HeMy TeyeT TOK [= ?

3.272. Tok I TeueT NO AJMHHOMY OJIHOCTORHOMY COJIEHOMILY,
pamuyc ceuenus Koteporo R=5,5 cu. Uncio BUTKOB Ha -
HHLY JVHHEL conenonfia n=15 cv~*. Haiiti npefiebHyto ciiy
T0Ka, NP KOTOPOH MOMET HACTYIHTH PasphiB OOMOTKH, eciit
npefe/bHAA HAPYSKa Ha PaspuiB MPOBOJOKH 0oOMOTKH Frp=
=100 H.

3.273. TlnocKuil KOHJEHCATOp, TIOWAMb KO MJIACTH-
HBI KOTOPOro S H paccTosiHie Mexy HHMH d, nomecTwI# B 0O-
TOK MPOBOASIEH MHAKOCTH C YAJBHBIM CONOTHBIEHHEM [.
JKHIKOCTb JIBIIKETCS CO CKOPOCTHIO U MapasljelbHO IIacTH~
pav. CHCTeMa HAXORWTCSi B OJHOPORHOM MArHHTHOM IOI€
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¢ HHLYKUMell B, npuvem Bextop B NapansieneH nuacTHHaM H

peH K notoka. IlnacTHHel KoH-
JICHCATOpA 3AMKHY.NH HA BHeIIHee CONpOTHBJeHWe R. Kakas
MOIIHOCTE Ha 3TOM conp nennn? TIpn Kakom

b Gyzer TbHOH? UeMy ona

pasHa?

3.274. Brionb mejHoro npsmoro TPOBOIHHKA KPYIJIOro ce-
ueHns paguyca R=5,0 MM Tever Tok /=50 A. Haiitn pasHOCTB
TOTEHIHANIOB MeX1Y OCHIO NPOBONHHKA H €r0 NOBEpXHOCTBIO,
Konuentpanus SJEKTPOHOB NPOBOAHMOCTH y Mem n=0,9X

oM,

3.275. Tlpu usmepernnu sperra Xonna B natprepom npo-
BOJIHHKe b nonep 0 nosis E=
=5,0 MxB/cM npu niotHOCTH ToKa j=200 A/em? v unnykuun
MaruutHoro nons B=1,00 Ta. Haiitu 3JeKT-
PpoHoB TIPOBOJIUMOCTH H €€ OT! K KOHIEHTpaLHHY aTOMOB
B JIaHHOM 1Ip .

8.276. Hairru nomeumxmocts 3/EKTPOHOB IIPOBOIHMOCTH
B MEJHOM Hp , €CTH TpH D apexra Xonna
B MarHuTHOM 1oJie ¢ y B=100 MTa Th
TIOMEPEUHOTO S/ICKTPUYECKOTO 105 y JAHHOTO NPOBONHHKA
OKasanacr B 1=3,1-10° pas meHble HanpsuKeHHOCTH npo-
JIOJIBHOrO MEKTPH‘ICCKOTO noJsi.

8.277. HeGoubLloft BHTOK ¢ TokoM HaXOMUTCA Ha paccTost-
HMH r OT AJHHHOrO npsmoro TNPOBOAHMKA ¢ TOKOM /. Mamm—
HEIll MOMEHT BHTKA paBeH P Halitn montysis m nanpasnenne
CHTEL, JeHCTBYIOmEi 1a BHTOK, eclH BeKTop Dot

d) napaje/ien NpAMOMY NPOBORHHKY;

0) Hanpaien mo pamyc-BeKTOpY r;

B) COBNAJIA€T N0 HANDABJICHHIO ¢ MATHHTHEM nonem Toka I
B MECTe Dacno/ioeHHs BHTKA.

3.278. HeGonbluasi karymka c TOKOM, MMEIOINdsi MarHMr-
HEI MOMERT p,,, HAXOIHTCS Ha OCH KPYrOBOTO BHTKa pajuyca
R, 1o kotopoMy Teuer Tok /. Hafitn MOZYJIb CHJtbl, AEHCTBYIO-
el Ha KaTywKy, ecnm ee paccTosiue oT LEHTPa BHTKA PaBHO
% @ BEKTOp P, COBNAJ@eT MO HAIPABJEHHIO C OCHIO BHTKA.

3.279. HaitTn cuny BsammopeficTeus JABYX KAaTyLIEK ¢ Mar-
HHTHEIMH MOMHTaMH pj,,=4,0 MA-mM? ¥ Pin=6,0 MA.M2,
CCIM HX OCH JIOKAT HA OHOH NPAMON M pPaccTOsHHe MeRITY
KaTylkamu /=20 cM SHAYHTENBHO NpeBLIIACT WX JIHHeHHEIe
pasmeprL.

8.280. TloCTOSHHE MarHuT HMeer dopmy nocrarouno Ton-
KOro amcka, HaMarHu4yeHHOro BIIOJIb €ro OCH. Pa}myc JIHCKa
R=1,0 cM. Ouennts 3uavenme MOJIeRy.1ipHOTO Toka I, Te-
KyIero no o6ofy ANCKa, €CTi MHIYKUHMS MATHHTHONO Nojs
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1A OCH JICKa B TOUKe, OTCTOsmel Ha x==10 cM OT ero uewtpa,
cocrasasier B=30 MKTa.

3.281. Mnayxuusi MarHuTHOIO NOJs B Bakyyme BOMH3H
IJIOCKOH TIOBEPXHOCTH ONHOPORHOTO HSOTPONHOTO MArHeTHKA

pasia B, npuuem Bektop B
COCTaBJIsieT YTOJ1 G C HOPMAJBIo
K nopepxHocTH. ~MarsuTHas
IIPOHHLIAEMOCTE MarHeTHKa b
Haiitn umuykupio B’ marsut-
HOTO I0/1si B MarHeTHke BOU3H
TIOBEPXHOCTH.

3.282. HunyKuyist MarHUTHO-
ro noas B BakyyMe BOJH3H
TIIOCKOH TIOBEPXHOCTH Marke-
Tuka paBHa B, u Bextop B co-
cTap/isier yron 9 ¢ HopMansio n K nopepxHoctH (pHc. 3.79).
MarHuTHas TpOHHIAeMOCTh MarHerHka p. Hakimi:

a) notok Bektopa H uepes nioepxHocTs cepst S pajuyca
R, UeHTp KOTOpOil JIEXHT HA TIOBEPXHOCTH MATHETHKA;

6) WMpKyJsiupio BekTopa B N0 KBaJpaTHOMY KOHTYPY r

, , KaK Ha pucy .

3.283. TTocrosiHHbI TOK I TeueT BAO/b AJHHHONO OHOPOA-
HOTO WHJIHEJPHUECKOTO NPOBOJA Kpyrioro cevennsi. T1poson
Clie/IaH M3 NapaMarHeTHKA ¢ MarHUTHO!H BOCIPHHMYHBOCTBIO Y-
Haiitu:

a) TOBEPXHOCTHBIM MONEKYJSPHbH TOK Jron:

6) OGBHEMHBIi MONEKYJIAPHEL TOK [os.

Kak 5TH TOKH HanpaBJIeHbl JIPYT OTHOCHTEBHO Apyra?

3.284. JInuHHBIA P napa-
MArHeTHKOM, BOCTPHHMUHBOCTH KOTODOTO 3aBHCHT TOJIBKO OT
PACCTOSIHKS 1 JIO OCH COJIEHOMA KaK ¥ =ar?, TAe @ — NOCTOsH-
nasi. Ha ocH coneHoHJa MHIYKUWS MarHHTHOTO fO/isi paBHa
B,. Haiiti 3aBHCHMOCTb OT I

a) HAMATHHYEHHOCTH Marietuka J(r);

6) IVIOTHOCTH MOJEKYJsipHOTo Toka j'(r) BHYTPH MarHe-
THKA.

3.285. DBecKoHeuHO AJIMHHEIE IPSIMOH COJICHOHJ C TOKOM
KaK

napamar
na puc. 3.80. H306pasuts npHMepHble rpapuKi MarHUTHOH
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B, H ¥ uHamar H J Ha
OCH COJIeHOMJIa B SaBHCHMOCTH OT X.

3.286. TlpsiMoii GECKOHEUHO JUIMHHBI NPOBOAHHK C TO-
KoM [ JIeXHT B IVIOCKOCTH pasfiesia ABYX HENpPOBOIALMX Cpel
€ MaTHMTHBIMH [POHHMIIAEMOCTSIMH |1 H Wy, HaliTi Monysib Bek-
TOpa MHAYKWHH MArHHTHOTO TIOJIA BO BCEM MPOCTPAHCTEBE B 3a-
BHCHMOCTH OT PaccTOsiHusi r Lo mpoBofa. ¥imers B BHAY, YTO
JIMHKK BEKTOpa B SBNIAIOTCA OKPYKHOCTAMM C LIEHTPOM Ha OCH
NPOBOAHMKA.

3.287. Kpyroeofi KOHTYp ¢ TOKOM JIEHT Ha ILIOCKOM rpa-
HUIle pasjie/ia BaKyyMa B MarkeTnka. IIpomunaeMocTs nocsien-
Hero pasHa p. Halitn mynykumo B MarHHTHOrO noJsi B IIpOH3-
BOJIbHOI TOUKE Ha OCH KOHTYpa, €C/IH HHAYKWHSA NOJs B 9TOH
TOUKe B OTCYTCTBHE MATHETHKa paBHA Th NOJYYeH-
HBIfi pesyJbTaT Ha Bce moJe.

3.288. Ec/m 1wap 13 OLHOPORHOrO MAarHETHKa NOMECTHTBH
BO BHEIUHEE OXHOPOJHOE MArHMTHoe Mofne ¢ MHAyKuweli B,
OH HaMarHuTHICsi opHopozHo. Haiitu wiaykumio B BHYTpH
mapa ¢ MarHWTHOH NPOHMIAEMOCTBIO W, HMes B BHAY, HYTO
B CJIyuae OJHOPONHO HAMATHHYEHHOTO IIapa MAarHHTHOE noje
BHYTPH HEro IM U €ro b
H'=—J/3, e J — HaMarHHIeRHOCTS.

3.289. Ha nocrosnubii MarnuT, uMefoult GopMy MHIKHEAPA
pumEel [=15 cM, Hamotaan paBHOMepHO N=300 BHTKOB TOH-
xoro mposoza. Ilpu mpomyckamun no memy Toka [=3,0 A
nojie BHe MarHuta mcyesno. Haiitn kospuurusryio cuay He
MaTepHa/a MarHuTa,

.290. TlocTOSIHHEH MArHHT BMeeT BHJ KOJbIA C Y3KHM Sa-
3opom Mexkay nosocamu. Cpenunii anamerp Koabua d=20 cM.
Inpuea sasopa b=2,0 MM, HHIYKIHS
MAarHWTHOTO TOAs B sasope B=40 mTu. J T
Tlpene6perasi paccesiHHeM MarHMTHOrO
NoTOKa Ha KpasX 3asopa, HafiTH Mo- Ir
AYyJb HaNpsiXKEeHHOCTH MarHWTHOIO NoJis
BHYTPH MarHuta.

3.201. TlocTosiHHBi MATHHT HMeeT
BUJ| KOJIBLA C Y3KHM TONEPEYHBIM 3a-
3opoM umprHofi b=2,5 mM. Cpenmmit

pamyc Konbna a=5,0 com. Ocrarou- He H
Hasi HaMarHHWYeHHOCTb MaTepHaJsa mar-
mura J,=1000 kA/mM, ero Kospum- Puc. 3.81

THBHas cuna H =25 kA/M. Cuaur

uTO 3aBycuMocTs J (H) Ha yuactke or H, no O (puc. 3.81)
ABJIAeTCS JIMHEHHON 1 paccesiHksi MarHHTHOTO MOAS Ha Kpa-
SX 3a30pa Her, HaliTH HHAYKIMIO MArHHTHOTO TOJs B 3a30pe.
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3.202. Ha eieaHoM ceplieuHHKe B BUJE TOpa €O CpenHuM
pamycom R=250 MM HMEeTCs o6MoTKa ¢ OOIMM YHCIOM BHT-
ko N=1000. B cep, cflenana Torep npopesb
mwpunoit b=1,00 MM Tipn Toxe 1=0,85 A uepes OOMOTKY
HHIyKIMS MarHATHOTO TOJS B 3830pe 'B=0,75 Tx. Tlpenes-
perasi paccesHHeM MarHWTHOTO TOTOKA Ha KpasiX 3as0pa,
HaiiTH MATHHTHYIO TOHHILBEMOCTb Heyesa B ITHX yCTOBHFX.

BIn
15
e
Zal
s
T
10 &
P T
07 T
i HA-H Ocwobran npubas namaewuusbanis
H 1 n yucmo20 MESEIL
T
T
0 ] 0z 03 04 05 0F L KAIH

Puc. 3.82

3.203. Ha puc. 3.82 rokasana OCHOBHas KpuBast HaMarsu-
uMBalys TEXHMYECKH MHCTOTO wceiesa. [T0CTPOMTE ¢ MOMOMWBIO
STOrO rpaduKa KpHBYIO 3aBHCHMOCTH MArHUTHOH TIPOHHUAE-
MOCTH [ OT HANpsIKEHHOCTH H warnurioro monsi. Tlpu ka-
KOM H mp nena? Uemy pasHO
Poraue?

3.294. TOHKOE IeJIe3HOe KOJIbLO €O CPEHUM JMaMeTpoM

d=50 cm mecer Ha ceGe OOMOTKY 43 N=800 BHTKOB C TOKOM
1=3,0 A.'B Konblie MveeTCsi Tonepeunas Mpopesh TMpHHOH
b=2,0 mm. IIpeneOperasi paccesinuem MarHMTHOTO TIOTOKA Ha
Kpasx 3asopa, HaiTH C TOMOLIBIO rpapuka (cM. pHC. 3.82)
*MaruuTHYI ﬂpOHHuﬁEMOCTb xejesa B ITHX YCJIOBHKX.

3.295. Jlmumnbilt TOHKHH LMHAPHUECKUET CTEPIKEHD H3
napavareTika C MarHMTHOM BOCTPHHMUHBOCTEIO ¥ u To-
1WAABI0 P o0 ceuenrst S T BJIOTb OCH Ka-
TymKH ¢ TokoM. OfifH KON CTEpHHS HAXOLHTCS B LEHTpe
KaTylIKH, TAe WHAYKUHs MarkuTHoro nons paska B, a npy-
Fofi KOHOl — B OGaCTH, TJié MarHWTHOE roje NpAKTHHECKH
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oteyreTsyer. C kakolf cuiofi Katymika JZefictByer Ha crep-
KEHB?

3.296. B y (puc. 3.83) P € nome Be-
COB CHJly, C KOTOPOH NapaMarHHTHEIX IIapHK obpema V=
=41 MM® npuTArKBaeTca K mom EL
Marnuta M. WeiyKuust marenTroro nons Ha ﬁt@
OCH HOJIIOCHOTO HaKOHEYHHKa 3aBHCHT OT BbI-

COTHL X Kak B=B, exp(—ax?), rme B,=

=1,50 T, =100 m~*." Hajiry:

a) Ha Kakoli BhicoTe X HAJO TIOMECTHTH \?
.

WApHK, UTO0k! CHNa NMPHTANEHHS GbLia Mak-
CHMaJIbHOIT;
6) MarHuTHYIO BOCIDHHMYHBOCTL  Napa-
MAarHETHKa, €C/IH MaKCHMaJbHast chjia npu- Puc. 3.83
TAMEHHS  Fip =160 mMxH.
3.297. Hebonpuoi LIapHK ofbeMa V M3 napaMmarherwka
€ MAarHHTHOH BOCHPHHMYHBOCTBIO X MeJJIeHHO nepeMecTHIH
BJO/Ib OCH KaTYILIKH C TOKOM U3 TOUKH, ryie
J HHIYKUHS MATHHTHOTO NOJSi paBHa B, B
00714CTh, /1€ MarHMTHOE TOMle MpaKTHuecKH
= oteyTersyer. Kaxyio npu stom COBepPILIHIH
paloTy NPOTHB MArHHTHEIX CHIT?
= 8.298. JlnmHHeti npsioft COJIEHOM], CO-
- Jepxaiyii n BHTKOB Ha C/IHHALY JJHHBI,
Pic. 3.84 TOrpy3HJIH  HallOJIOBHHY B napamarHur-
Hylo JxuKocts (pHc. 3.84). Haiitn MarHHTHYIO CHJTY, IeHCTBYI0-
LLyto Ha € MHHLY NOBEPXHOCTH JHAKOCTH, €CIH €e MArHHTHAs
BOCHPHHMSMBOCT, DaBHA ¥ W 4Yepes CO/CHOHK Tewer Tok [,
Kyna sta cuna HanpasJeHa?

3.6. nexTpomarunTHas HMHAYKIHS.
YpaBHenusi Makceenna
@ 3axon snexTpoMarsuTHOM HHAYKIUE Dapages:

Ei——dD/dt. (3.62)
@ B cayuae COMEHOHJa | TopoHAa:
O=NO, (3.66)

rze N—uncio BukoB, @1 —MarsnTHEE 1OTOK uepe3 Kaxablli BHTOK.
Unnykrusrocts coIeHoR 1a:

L=ppgnty. (3.68)
@ C GerBenyas SHEPIHS TOKA M B3AHMHaH SHEPrus HBYX TOKOB:
W=LP2, Wyy=Lyll,. (3.6r)

@ Ofremuast o oct SHEPTHH MarHHTHOrO TIOJS:
w==B2/2puy1, = BH/2. (3.6m)
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@ TnOTHOCTS TOKA CMEMIeHHS:

Jou=0D/0. 369
[ R4 B zacpep i Gopme:
VXE=—aB/ot, V-
VxH=]+3Df@l, V-D=p, @.6m)
e VX =rot (poTop) H V< ==div (auBeprenuns).
o IL noroxa sneprun (sextop Ilofin-
THHT3) R SHEPTHH 0 nonA:
S—[EH], w=ED/2-+BH/2. 3.63)
@ @opmyns npeoSpasosanns moneft Npu NepeXofe OT K-cactemst
oTcuera K x nefl co vo K'-cucreme.
Tpn v, <€
E'=E-}[viB], B’'=B—I[vEl/c (3.6u)
B obuiem ciyvae
Ej=Ey, 1=Bys
. Ej-IveB] 5, B, —[wE}/c® (3.68)

LV e Y Vi
e CHMBOZAMH || M| OTMeueRti cOCTaBasoNlHe NOJiefl, fapasvielbBLe H
TlepreHAHKYIAPHEIE K BEKTOPY Vo.
@ VinBapHaHTL! 5JEKTPOMATHHTHOTO NONS:
EB=inv, E*—cB?=inv. @:61)
8.299, KoHTYp HAXOIMTCS B OXHOPOJHOM MArHHTHOM TOJie C
unpykuueit B (puc. 3.85). BepXHIOIO 4acTb KOHTYpa — NPOBOA

9 8
®
w 1 z
®p
Puc. 3.85 Prc. 3.86

B BHJie IOYOKPYKHOCTH pajiyca @ — BPallaloT ¢ NOCTOARNOH
yIaIoBO# CKOPOCTBIO © BOKpYF ock O0'. B moment #=0 mar-
HHTHHH TIOTOK Yepes KORTYp MakchMmajbpii, Hafita s.i.c.
WHIYKIMH B KOHTYpe KaK (DYHKUMIO BpemeHu f

3.300. ITposox, uMerouwit GopMmy napaGonmer y=kx?, Ha-
XOJWTCS B OJIHOPONHOM MATHMTHOM moje < HEAyKumefi B
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(puc. 3.86). Vi3 BeplMHM napaGost B MoMeHT {=0 Hayany
nepememars nepembgky I2. Haifth 5.1.c. HHAYKUHH B obpa-
80BaBlUeMCs] KOHTYDE KaK (GyHKIHIO y, ecau TepeMBIYKy nepe-

a) ¢ NOCTOSHHOK CKOPOCTBIO U;

6) C MOCTOAHHBIM YCKODEHHeM @, NPHYEM B MOMEHT f=(
CKOPOCTh [I€PEMBIYKH Gbina paBHa HyJio.

3.801. Metansuueckuit mck pammyca a=25 cm Bpauait
€ MOCTOSIHHON YIMIOBO#i cKopocThio ©=130 pax/c BOKpyr ero
ocH. HaliTi pasHOCTE NOTeHLHANOB MeKLY LEHTPOM H 06OMOM
JHCKa, eCau:

@) BHELIHero MarHHTHOrO IoJisi HeT;

g HMeeTCH K JHCKY OJIHO-
PORHOE MarmHTHOE moje ¢ WHuyKuHe#i B=5,0 MTa.

38.802. [lyuARbit npsivofi nmpoBopEHK ¢ TokoM I i I1-06-

PpasHBIf c P O B
B OfiHO# nnockoctH (prc. 3.87). Tlepemuiuky, Akka KoTOpo# I,
BUpPaBo ¢ cKopocTbio v. Hafitn 3.1.c.

HHAYKIMH B KOHTYpPe Kak (YHKLHIO PacCTOSIHHS r.

3.303. Kpaniparnas paMKa cO CTOPOHOH @ M JLTHHHEL] npsi-
MOft TPOBOX ¢ TOKOM | HaXOZSITCSi B ONHOM IJIOCKOCTH (puc.
3.88). Pamky noct p BNpaBo ¢
HOR cKopocTsio 0. HaliTh 3.1.c. HRAYKUMH B paMke Kak GyHK-
LHIO pacCTosiHus X.

le 2

2.
s 5
Al o L
2 o
)
Puc. 3.67 Puc. 3.88 Prc. 3.8

38.804. Ilo ;BYM riiajKHM MEIHBIM IUHHAM, YCTAHOB/EHHBIM
TOA YIIOM @ K FOPHSOHTY, CKOJMBSHT MO LEHCTBHEM CHJIBI TS-
KECTH MeJlHasi nepeMbiuka Macchl m (puc. 3.89). Iuner 3amg-
HYTH Ha conpornpienne R. Paccrosmme Mexiy wmmamu [,
Cnc’reMa HaxoAuTCs B OZIHOPOJHOM MarHHTHOM HOJE C HHIAYK-
upeir B, p K IL B KOTOpOii nepeme-
waercs  mep Conpor LIHH, nep H
CKOMBb3SAMX KOHTaKTOB, a TaKxe CaMOMHAY KUK KOHTypa
0} He6pexxuMo Manb. Hafith  ycTaHoBHBIIYIOCH CKOpOCTB
i€} @MBIYKH.

8.805. Cucrema ornmuaercs or PaccMOTpeHHOH B Npefpiy-
med sanave (em. pric. 3.89) amub TEM, UTO BMECTO CONPOTHB-
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sesnst R K KOHIAM IIME TIOAKJIOUEH KOHJEHCATOp eMKOCTH G
HaiiTh  yCKOpeHHE TePEeMBIUKH.

3.306. B cucTeMe, paccMOTpeRHoii B sajaue 3.299 (em.
puc. 3.85), cOMpOTHBJICHHE KORTypa paBHO R. TpeneGperas
MAarHMTHBIM flOI€eM HHIYKUHOHHOIO TOKa, HalTH Cpe/iHioIo 3a
NIePHOZL BAUICRHS! TEMJOBYI0 MOLIHOCTb, BHI/SEMYIO B KOH-

pe.

3.307. Kpyrogoii KOHTYp, HMeiouMil nuiowazs S i Conpo-
Tupaenie R, BpalaloT ¢ TMOCTOSHHOH YIVIOBOH CKOPOCTBIO ©
BOKpYT €10 IAVETPa, KOTOpbifl MEPIERWMKYISPER K ONHOPOA-
HOMy MATHHTHOMY nomo ¢ uHpykuuei B. TlpeneGperas Mar-
HUTHBIM TIOJIEM MHIYKUMOHHOTO TOKa, HafiTH, KAaKHM MOMEH-
ToM cuabt N (f) Hazio IeficTBOBaTh HA KOHTYP B STHX YC/IOBHAX.
B MoMeHT £=0 NJOCKOCTb KOHTYpa NMepHeRJMKyJsipHa K Ha-
NpaBIEHHI0 MAaTRHTHOTO NOJIS.

3.308. Mexy TOJIOCAMH 3MEKTPOMArEkTa HaXoiuTCsi He-
Gonbluasi Karymka, OCbh poit c p
MartHuTHOTO 1oJis. nJlO].llaJlb TIONEpeYHOro CEYEHHsI KaTyIIKH
S$=3,0 mm2, gnco BuTkoB N==60. [IpH noBopore KaTylKi Ha
180° BOKpYT e AuaMeTpa yepes NOJKMIOUEHHEH K neii Gannuc-

ranbBa p 1p sapan g=4,5 MxKa.
HaiiTh MOLy/ib HHIYKUHH MarHHTHOTO TOJS MEX]y IOJIOo-
caMu, ecqH COTIPOTHB/IEHHE SJIeKTpHUeCKol uenu R=40 Om.

3.309. KpanpaTnasi NpOBOJIOYHAs pamka €O CTOpOROH a
1 npsiMOfi NPOBOAHKK € MOCTOSHHBIM TOKOM I nexat B OnHOM
mnockoen (puc. 3.90). Comporusienne pamkd R. Ee mosep-
Rysu Ha 180° BoKpyr ocH ag'ro" oTcTosiueil OT MPOBOANHKKA C TO-

"

KOM Ha . 'BO 3JIEKTPHUECTBa, NPO-
TeKuiee B pamkKe.
b 0
I a ® D |b
7 1o I
0 7
Puc. .90 Puc. 3.91

H

3.310. Ha paccTosinusiX @ W b OT JJMHHOrO NpsIMOTO Npo-
BOIHHKA C TOKOM [g pacnc JBa Mapaji-
JIeNbHBIX €My TIPOBOJA, SaMKHYTHIX Ha OJUHOM KORLE CONPOTHB-
neruem R (puc. 3.91). Tlo npoBoniam Ges TpeHusi nepeMeImaior
€ TIOCTOSIHHOM CKOPOCTBIO U
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ras p p ] P H  CKS X
KOHTaKTOB, a Takie WHIYKTHBHOCTHIO KOHTYpa, Hafitu:
a) H

3 SAY TOKa B
CTepXKHe;
6) cuay, AJs mox, 'Ba
CKOPOCTH.
3.311. TlpoBommuk 12 macckr m ckomb3uT 663 TPeHHsi 1o
ZABYM JJIMHHBIM TIp peJibc

aM, Ha
paccrosiuuu L ipyr or fpyra (puc. 3.92). Ha neBoM xoHue
Pe/bchl 3aMKHYTHL conpoTbienseM R. CicreMa naxommres
B BEPTHKAIILHOM ONHOPOXHOM MarHHTHOM Nosie ¢ HHAyKuxelf B,
B moment #=0 crepxmio 12 coobuym BIPABO HaYa/IbHYIO
CKOpocTh Uy. IpeneGperas comporubnennem PeJIbCOB H CTepr-
v 12, a Takxke caMoHBAyKuMefi, Hafiru:

a) p » P: Jo
G) KOIHYECTBO TeMa, BLUIG/IGHHOE NpH SToM Ha conporHB-
JIeHHH

3.312. To T1 . y, y
B JIBHOH I 'H, MOJKET CK 6e3 Tpenns

1

[ B
R ® £
i Ho [E1
5 H
Puc. 3.92 Puc. 3.93

nepemraka 12 (puc. 3.93). Tlocennss umeer IRy I, Maccy m
# conporusiense R. Bes cucreMa naxommies B OJIHOPOZTHOM
MArtHTHOM rosie ¢ HHAyKumeli B. B Moment =0 ua nepemby-
KY CTalu JefiCTBOBATh NOCTOSIHHOL TOpH-
3SOHTaNbHOH cutoii F, 1 nepembiuka Havana
Tiepemeumtatsesi  BopaBo. Halitu  saBucu- <. 3
MOCTb OT / CKOPOCTH nepeMbiykH. CaMOHH-
AYKuHs M conporisiienne [1-o6pasnoro
TIPOBOJIHMKA NPEHeOPEXHMO MaskL

3.313. Ilnockuit Koutyp (puc. 3.94),
HMEIOUMH BUA ABYX KBAJPaToB O CTOpO- Puc. 3.94
Hami a=20 e u b=10 cM, Haxommres
B O}lﬂopOAHOM MarHuTHOM noxe, nepneﬂ}.]m(y.rmpﬂom K ero
TVIOCKOCTH. ”ijlﬂ.u{ﬁ T0JIs1 MEHSIETCA BO BpeMeHH Mo SEKDHy
B=B, sin wf, rne By=10 MTn 1 @=100 c¢-*. Haiity amnu-
Tyny HHAYKUHOHHOrO TOKa B Koﬂ'rype, ecn COLIPOTHBJIEHHE
CIHBHIE! ATHEBL €10 p=50 MOwm/w. Hrnyktusrocrsio kouTypa
npenepeys,
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3.314, [ln0cKasi cnupanb C OUeHb GOBIIMM UMC/IOM BHT-
KoB N, TWIOTHO TIPHJIETAIONIKX XPYT K APYTY, HAXOIHTCA B OL-
HOPOAHOM MArHHTHOM TOJI€, Tep yasp K I
crmpani. Hapyxubifi pajuyc BUTKOE CIHPAIH paset a. MHAyK-
1M NOJS HSMEHseTCsi BO BPEMEHH MO 3aKOHY B=B, sin ot,
e B, ¥ © — NOCTOSHHLIE Ha#ity aMIIMTyAHOE 3HAYEHHE
9.4.C. MEAYKIMH B COMDaiH.

3.315. I1-06p P B P
MATHWTHOM TOJ€, MNePOEHJHKYNSAPHOM K IIOCKOCTH™ IPOBOX-
HHKa H H3MEHSIOIIEMCsl CO CKOPOCTEI B=0,10 Ta/c. Broas
HApAJIENBHBX CTODOH STOTO NpOBOJHHKA NEPEMEIAioT 6Ges
HauyanbHOil CKOPOCTH 1P P y C YCKOp
a=10 cm/ct. JlnuHa nepembrkn =20 cM. Haiiti 3.A.C HH-
JIYKIHH B KOHTYpe uepes t=2,0 ¢ nocse Hayaia NepeMelleHn s,
‘eCJIH B MOMEHT 1=0 IUIOMa/Ib KOHTYPa X HHJIyKUHs MaTHHTHOrO
10N PaBHBl HYJIO.

3.316. BHyTpH JJHHHOTO COJICHOWJA HAXOMMTCH KaTylIKa
#a N BUTKOB ¢ IUIOWABIO TONepedroro ceuerns S. Karymky
[IOBOPAUMBAIOT € NOCTOSHHOH YIJIOBOH CKOPOCTHIO @ BOKPYF
0CH, COBNAjIAloNIel ¢ ee IHAaMETPoM B IIepIIeHIHKY ISAPHOH K OCH
conerona. HafiTh 5.7.c. HEIYKIHH B KaTyLIKe, ec/d HEAYKLH A
MarHuTHOro nojis B co Bp KaK
B=Bsin of 1 B MoMeHT =0 ocb KaTylIKH COBaiaja ¢ 0CHI0
COJIEHOU/IA.

3.317. B [IHHHOM NPSIMOM COJIEHOHJIE C PaIHyCOM CeUeHUs
Q ¥ UMCJIOM BHTKOB Ha €JIHHUILY JJTHHBI 1 USMEHSIIOT TOK € HO-
crosimnolt ckopoctbio | Afc. HaiiTi MOLYJb HanpsoKCHHOCTH
BUXPEEOTO SJEKTPHUECKOTO MO/s KaK QYHKUHIO PaCCTORHHS 1
oT ocH Hs06p b Ip il rpaduK 3TOH
32BHCHMOCTH.

3.318. Ha pymnHb npsiMofl cOEHOKN, HMMEIOIM} uaMeTp
ceuernst d=5 M H cofiepxauyil 71=20 BUTKOB Ha OJIH CaHTH-
MeTp JUIMHBL, IJIOTHO HaZIeT KPYTOBOi BHTOK HS MEJHOTO Mpo-
Boja ceuenneM S=1,0 mm®. HaiiTi TOK B BUTKE, €C/H TOK B
obmoTKe y c i CKOPOCTBIO
I=100 Alc.

3.319, Henposojisitiee TOHKOE KOJBLO Macchl #11, BMejolijee
3apsf ¢, MOXET CBOGOJHO BpAATBCS BOKPYT cBoeli OCH.
B HauanbHbi#i MOMEHT KOJIBLO NOKOWJIOCH M MarHHTHOE niosie
OTCYTCTBOBANIO. 3aTeM BKJIOUHIIN OHOPOJHOS MAHHTHOE TOJeE,
IepIIeHHKYSPHOE K IUIOCKOCTH KOJIblId, KOTOPO® Hauao Ha-
pacTarb BO BPEMEHH IO HEKOTOpOMY 3aKOHY B(f). Haittu yr-
gcés)yao CKOPOCTb © KOJbIA B 3aBHCHMOCTH OT HHAYKIMM

9.
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8.320. MarHuTHLI NOTOK 9epes HemoBHIKHLi KOHTYp
€ comnpor BTedeHue 7T 1o 3a-

koHy ®=af(1—4#). Haiitu kosmwecTso Termra, BBIIE/IeHHOe
B KOHTYype 3a 570 npemsi. MHAYKTHBHOCTbIO KOHTYpa NpeHe-

3.321. B cepeaune mmuHHOrO COJIEHOHJIa HAXONHTCH KOaK-

CHAJIbHOE KOJILLO MPAMOYTO/ILHOIO CeYeHHs! H3 MPOBOASLIero
MaTepHana ¢ yICILHbM conporne.iennem p. Tommuuna Konbia
h, ero BHYTPeHHHA W BHeLIHHIT pamuyce a u b. Haitu unayk-
LHORHKI TOK B KO/IbLE, €C/IM WHAYKIMS MATHHTHOTO moms
COJICHOHIA HSMEHSIeTCS Mo 3akoHy B=Pt, rme B — nocrosu-
Hasl.
3.322. CKO/IbKO METPOB TORKOIO NIPOBOZA HAZO BAATH st
H3TOTOBJIEHHS CO/EHOMAa MuHE [,=100 cM ¢ HHIYKTHBHO-
¢ 1o L=1,0 MI'n, ectu anamerp cewenns COJEHOHJIa 3HAYH-
TeJILHO MEHBIIE €ro [THHbR? °

3.823. Haittn mRIyKTHBROCTL COseHOMza Anuner I, obMoT-
KOil KOTOPOTO SIB/ISIETCS MelHasi NPOBOOKA MACCH! 71, Conpo-
THBNEHHE OGMOTKH R. Juametp coseRonna snawnTe/bHo MEHb~
We ero JUTHHLL.

3.324. Karywky unnykrusrocrn L=300 MTH u conporus-
Jenuss R=140 mOm M K y oro
HanpsikenHs. Uepes CKONbKO BpeMeHH TOK uepes Karylky
Joctrrier n=50 % ycradoBuBIIerocs sHawenus?

3.325. BbiaHC/HTH NOCTOSIREYIO BPEMEHU T NPAMOro core-
HOMAa Anunbl [=1,0 M, uMmelomero OIHOC/IOHHYIO OOMOTKY M3
MejiHoro mpoBosa Macckt m=1,0 Kr. Ipennonaraercs, uro
AUAaMETD CEYCHHS COEHOMIA 3HAUMTENBHO MEHBINE ero
BJHMHBL

TIpumeyanue. [locrosuHok BPEMEHH T Ha3HIBAIOT OT-
Howenne L/R, roe L — UHAYKTHBHOCTb, R — aKTHBHOE CO-
TIPOTHB/IEHHE.

3.326. Halith HHIyKTHBROCTH eIWHMIB JUIHHBI KabeJs,
TpeJCTaB/siomero cofol JBa TOHKOCTEHHBIX KOAKCHANBHEIX
META/HIECKHX WHKHIPA, eC/M PAIHyC BHEINHEro WHAWHIpA
B 1=3,6 pasa Go.bille, uem paguyc BHYTpeHHero. MaruuTryio
UPOHHLAEMOCTb Cpebl MeXIY LHMHHADAMH CYHTATh pasnoit
eHHNLe.

3.327. Onpenennts HMHIYKTHBHOCTb TOPOHMIANILHOTO COjle-
Houna u3 N BUTKOB, BHyTpeHHuH paauyc KOToporo paseH b,
@ TONePEYHOe CeyeHHe HMeeT GopMy KBazipata co CTopoHoii a.
[pocrparcrso  sryTpn P
T8paMarHeTHKOM C MArHHTHOH NPOHHIAEMOCTHIO B

3.328. BHUHCAUTL HEJlYKTHBHOCTS IHMHHIB VIHHED ABY X~
FPOBONOH JlenTOUHOH mHEH (pHC. 3.95), ecqn paccrosrue
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MeKIy JeHTaMH h SHAUHTENLHO
MeHbILIe HX IKPHHBL b, a HMEHHO,

b/h=50.
A 3.329. Haiitu WHAYKTHBHOCTB
= AARE ABYXOP i
h JIMHHM, €CAM  Pauyc  Kaxaoro
NPOBOK@ B 7 Pa3 MeHbllie paccTost-
Puc. 3.95 pusi Mexay ux ocsvm. Ilosem
BHYTpH NpOBOXOB _mpeneGpesd,
MarHuTHYIO l'lpOHHl.laeMOCTb BCIOAY CYHTATH paBHOi’l €IHHULE

n >l

3.330. Konpuo pamuyca a=50 MM H3 TOHKOfi NPOBOJIOKH
HHJyKTHBHOCTBIO 0,26 MK[H NOMECTHTH B OAHOPOAKOE
MarHuTHOE T1ose ¢ HHEAYKUHel 'B=0,50 MTa T2K, Y10 €ro nioc-
KOCTh CTana nep yaspHofi K p nonst. 3a-
TeM KOJBLO OX/IAZAH JIO CBEPXNPOBONSIErO COCTOSIHHSI H BBI-
kouwn MarmuTHoe nosie. Hafiti TOK B KOMbLE.

3.331. CaepXxnpoBozsiliee KpYIVIOE KOJIbLO pammyca a,
HMeroLIee HWKTHBHOCTb L, HAXOJHUTCsl B O(HOPOZHOM mar-
mTHOM Tiote ¢ uRaykuuedt B. TliocKOCTb KOMBL@ Napajens:
Ha BeKTOpY B, H TOK B KOJBHE paBeH HyJiO. 3aTeM IJIOCKOCTS
KOJIBHA puyan Ha 90° B P yJsipHOE
k nomo. Haliru: .

2) TOK B KOJIbIle nOCIE TIOBOPOTA;

6) pabory, co npu STOM.

3.332. Tok lo=1,9 A Teuer 1o L 1y 3aMKHYTOMY
CBEpXNPOBOJISILIEMY  COEHOMAY. Halitn TOK B COJICHOMJC
foce TOro, Kak €ro pacTsiHyJH, YBEJHUMB' UIHHY Ha n=5%.

3.333. 3aMKHyTas nenb COCTOMT H3 IOCJ/IEJI0BATENLHO BKJIIO-
eHHBIX HCTOYHHKA TOC it s..c. & 1 AP HHJYK-
rupoctn L. AKTHBHOE CONPOTHBJCHHE Beeli menn pasro R.

1,
g
& ®
R !
g
Puc. 3.96 Puc. 3.97

B MomMeHT #=0 HHIYKTHBHOCTD Jpoccesst CKaUKOM YMEHBLIWJIH
B ) pas. Haiitn TOK B nenu Kak (YHKIMIO BPEMEHH i

VKasanue. [Ipn CKAYKOOOPASHOM HIMEHCHHH HEYK-
TUBHOCTH INOJIHBIi MarHHTHbI NOTOK (norol(ocuemeune) oc-
TaeTcsi HEH3MEHHBIM.
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38.334. HafiTi 3aKOH H3MEHEHHs! BO BDEMEHH TOKa, TeKyluero
uepe3 HHAYKTHBHOCTE L B cxeme (puc. 3.96) nocie sampikanms
xmoda K B moment £=0.

8.835. B cxeme (pHc. 3.97) uspecTHH 5.1.c. & HCTOYHHKa,
COMPOTHBJIEHHE R H WHAYKTHBHOCTH KaTyuwieK Ly u L,. Bryt-
peHHee p ne " p KaTylek
npere6pexxuMo Massl. HaliTH ycTaHOBMBLIMeCS TokH B KaTym-
Kax Nocje 3aMbiKaHHA kmoua K.

3.336. JlBa MIHHHEIX KOaKCHAJBHBIX COEHOMIA coziepxar
My M iy BUTKOB Ha €JHHHUY JMHHBL BHyTpemmmii conemomy,

i miomans P 0 ceyenHs S, mar-
HETHKOM C NPOHHLAEMOCTEIO J. HaliTH B3auMHYIO HHAYKTHEB-
HOCTh COJIEHOHJIOB B pacuyete Ha EAHHHI.W HX JUIHHBL,

38.337. BomHCIHTL B3aHMEylo HHIYKTHBHOCTE JIHHHOIO
TpAIMOTO NIPOBOJId H MPSIMOYTOJIBHOM DaMKH €O CTOpOHaMu
a u b. PaMka 1 npsMoit NpoBox JieXaT B OfHOM TJIOCKOCTH,
npHyeM GiuXalinas K npoBoxy CTopoHa pamMKH JJiuHOH b
napaJjyiejibHa npamzly H OTCTOMT OT Hero Ha paccrosn-
nue [.

3.338. Onpenenuts B3aHMEYIO HHAYK-
THBHOCTb TOPOHJANILHON KaTyLIKH M Mpo-
XOJISIIETO Mo ee OcH 6eCKOHETHOro NPAMOro
npoona Katymwka mmeer npsmoyrossaoe
CeueHHe, ee BHYTPEHHMIl pajHyc a, BHel-
HH{ b. JlTMHA CTOPOHEL NoNepeunoro cege-
HHs1 TOpa, MapaJiiesibHasi NMPOBOAY, paBHA
h. Uncno BuTkoB KaTymkn N. Chctema
HaxoluTcsa B OJITHOPOJTHOM MArHETHKE ¢
TIPOHHLAEMOCTEIO .

3.839. Ha nosepxmocTs Topa KBajpar-
HOro ceyeHHs paBHOMePHO HaBHTO Nj BHT-
KOB TOHKOft npoBosiokn. Ha a1y o6morky
B CBOIO Ovepe/lb HaBHTO NV, BUTKOB, KaK 0KasaHo Ha puc. 3.98.
Bryrpennnii n Brewmnit pajuycs TOpa paBHul @ H b. Haiitn
B32HMHYI0 HHAYKTHBHOCTL OGEHX OGMOTOK.

38.840. JlBa KOHUEHTPHYECKHX TOHKHX TpOBOAHHKa B (opme
OKDYXXHOCTeH ¢ pajHycaMn a i b jiexat B ONHON TIOCKOCTH.
Hves B Buny, uro a<ch, naitra:

a) HX BsaHMHYIO HHIYKTHBHOCTD;

6) MarmuTHBI noTOK wepes TIOBEPXHOCTh, HATAHYTYIO Ha
BHeWHNI NPOBOANMK, €CTH N0 BHYTPEHHeMY NPOBOIHHKY Te-
YeT Tok /.

8.341. Tok I Tever no pamke B BHJE KBaJIpaTHOro KOHTYpa
€0 CTopoHo#t a. HaiiTH MarHHTHbE NOTOK uepes MoJymoc-
Kocts P (puc. 3.99), rpanmua kotopoli 00’ OTCTOHT OT GiinaKaii-
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mmeft CTOpORB! paMKH Ha paccrosinue b. Ilonymiockocrs Pu
paMKa Jiexar B OIHOH MJIOCKOCTH.
Vkasanue BoCHoIb3oBaThCS TEOPEMOi B3AHMHOCTH:
Liz=Lss.
3.342. Mmeercsi TOHKO® Koqbuo pamuyca @ ¢ TokoM I.
Haiiti WBIYKIWO MArHHTHOTO MOJSi B IWIOCKOCTH KOJBLA
B TOYKE, Haxofsiuleficsi Ha PaccTosi~
HHH r OT €ro LEHTpa, eClid r>a.
3.343. HeGosbLol Lu/HHAPHYEC-
1 Kuit MarauT M (puc. 3.100) naxonut-
Cfl B HEHTpe TOHKOA KaTylIKH pajik-
¢z yca a, cocrosuei u3 N BHTKOB.

0

Puc. 3.99 Puc. 8.100

Karymka TOAK/MOYEHA K GaNHCTHYECKOMY Ta/bBaHOMETDY.
ConpoTHBJIeHHe BCeif LEnu paBHO R. HaifTéi MarHuTHBIA MO~
MEHT MATHHTA, €CTH TIPH €ro YJaJeHHH H3 KaTyLIKH uepes
Fa/bBaHOMETP MPOLLIO KOJHYECTBO SJCKTPHUECTBA ¢.

3.344. Haiiti nip Gopmyay Anst HH-
JYKTHBHOCTH JBYX TOHKHX BHTKOB OJMHAKOBOTO pamkyca a,
eC/i OCH BHTKOB COBNIAJIAIOT, A HX LEHTPhl HAXOMATCS YT OT
JIpyra Ha paccTOsiHHH [, mpuyem I>a.

3.345. ViMeioTcsi /B HEMOABHIKHBIX KOHTYpa C B3aHMHOM
HHYKTHBHOCTBIO L;». B OHoM M3 KOHTYDOB HauajK H3MEHATH
TOK 10 3aKoHy [y=ai, Tie o — NoCTosiHHAs, t— Bpemsa. Hafiti

3aKOH W3MeHeHHsi ToKa [,(f) B JpYroM KOH-
LF Type, HHIYKTHBHOCTb KOTOPOrO L, u co-
npotuBiense R.

3.346. Karymka uHAyKTHBHOCTH L=
=2,0 Mkl['H ¥ CONPOTHBJEHHS R=1,0 Om
HOJK/IOYEHA K VWICTOUHHKY FOCTOSIHHOI 9.11.C.

& §=3,0 B (puc. 8.101). TlapaiensHO KaTylike
Puc. 3.101 BKJIOYEHO CONpOTHBAeHHe Ry=2,0 Ou. Haittu
KOJIMYECTBO Teruia, KOTOPOE BEIENHTCH B Ka-
Tymke nocne pasmbikamks Kmowa K. BuyTpennee comnpo-
T HCTOYHHKA TpeneGp MaJio.

3.347. Tok I Teyer 1mo p p y
KPYIJIOTO CEYEHWS C MArHHTHOM MPOHHIAEMOCTBIO . Haiitu
SHEPTHIO MATHHTHOTO NOJIfi BHYTPH POBOJia B pacuere Ha €llu-
HHLy ero IJIMHBI
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3.348. Ha 10p W3 marnernka Hamotamo N=500 BHTKOB.
Halitu srepruo MarnuTHOrO Tosisl, €CaH TpH Toke [=2,0 A
Malr'l-:)HTHSgI TOTOK  4epes ronepeyHoe ceyeHHe Topa O=
=1,0 MB6.

3.349. JKenlesHsill ceprieumiK, HMelomuil dopmy Topa o
KpYIJIbIM CEYeHHeM pajyyca a=3,0 cM, HeceT Ha cebe 06MOTKY
u3 N=1000 ButKOB, 10 kotopoit Tever Tok [=1,0 A. Cpensuit
pamyc Topa b=32 cm. Haitri ¢ nomosio puc. 3.82 Marsur-
Hylo SHEpruio, sanaceHHylo B CepJeuHHKe, MNoJarasi Hamps-
KEHHOCTb 10/l H OllHaKOBOfi MO BeeMy ceuenuio u paBHoi
€€ 3HAUCHHIO B LEHTPE CEueHHS.

3.350. TOHKO® KOJBUO H3 MarHETHKA WMeeT CpETHHI nua-
MeTp d=30 cM U HeceT Ha ceGe o6MoTKy Hs N =800 BHTKOB,
Inowans noneperoro cevenws konblia S=5,0 cv®, B kosibue
Cllenana monepeunas npopess umpuHE b=2,0 M. Korna no
o6MoTKe Teuer PHIT  TOK, i
MarkeTika p=1400. IlpeneGperasi paccesiHHeM MarHHTHOO
TOTOKAa Ha KpasiX 3a30pa, HaiTH:

@) OTHOIIEHHE MArHWTHOH SHEPrHH B 3a30p€ K MarHHTHOH
SHEPTHH B MarHeTHKe;

6) MHIYKTHBHOCT CHCTeME, MpHYeM ABYMS crOCOGamm —
Uepes IOTOK H Yepes SHEpTHIO.

8.351. KoakcuanbHbili KaGesb COCTOMT M3 BHYTPEHHEro

© mp pajuyca a v Hapy p
TOHKOCTeHHOit TPY6Ku pamuyca b. Haittu MHIyKTHBHOCTD enu-
HHIB! JVTHHBE KaGens JUisi TOKOB JIOCTaTOMHO Masiol YacToTHI,
npH KOTOpoit TOKa To

M

b BCIOAY BZBHZ €Ju-

HULE.

38.352. JIMMEHBI WHIHHID pajuyca a, SapsuKeHHb pasHO-
MEDHO 110 NOBEPXHOCTH, BPALIAETCS BOKPYT CBOEl OCH C Yriio-
BOJi CKOPOCTEIO @. HafiTH SHEprHio MarHHTHOro nons Ha enu-
HHLY JUVIHHBL pa, ecan b 3apssa
UHIMBApa paBHa A H p=I.

3.353. IIpH KakoM HAIPSIKEHHH SJIEKTPHYECKOTO MOMS
B BaKyyme OGbeMHasi ILIOTHOCTb SHEPIHH STOTO NOAs Gyger
TaKOH e, KaK y MarHHTHOIO NOAS ¢ HHIYKIueH B=1,0 Ta
(Toxe B Bakyyme)?

3.354. ToHKoe paBHOMEPHO 3apsUKEHHOE KOJbLO panmyca
a=10 cM Bpamaercs BOKPYT CBOEH OCH C YIJIOBOH CKOPOCTBIO
©=100 pag/c. Haiitu OGBEMHBIX 1. SHep-
THH MarHHTHOIO M SJEKTPHYECKOTO NOJEHl Ha OCH KO/JbLa
B TOUKe, OTCTOSUNEH OF €ro LEHTPa Ha pacCTOsHHe [=aq.

3.365. VIcXOlsi M3 BhpameHMs Jist OOBEMHON ILIOTHOCTH
MATHHTHOH SHEpruu, uto pabora, 3arp. Ha
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HaMarngx/ﬂBaHne eqBALBl 00EMa Napa- WIH JHaMarHeTuKa,
=—JB/2.
3.356. JIpe OMHAKOBbIE KATYLIKH, KaXkad MHJYKTUBHOCTH
. a) 6) napaienbto. Cunras
B32UMHYI0 MH/yKTHBHOCTb KATyIIEK npene6pexsuMo  Masiot,
HafiTH HMHJYKTHBHOCTb CHCTEM: B OGOHX Cayuasx.

3.357. Jlpe OJMHAKOBbie KaTYIIKH, Kaxias VMHIYKTHB-
moctu L, ¢ H pacl TaK
6nusKo YT OT pyra, ¥ro MATHHUTHBL TIOTOK OJIHOM KaTyIIKK
JIOJIHOCTHO TIPOHMSHIBACT, YCHIHBasA, APYIYIO- Haittu uBAyX-
THBHOCTH CHCTEMbI M3 3THX ABYX KarTylIeK.

3.358. [lsa coneHoHja OJHAKOBOH JUTHHBL H NOYTA OJMHA-
KOBOEO CEUEHHS! BCTABJIEHB! MOJIHOCTHIO OMMH B npyroit. Haiira
JX B3AMMHYIO HEJYKTHBHOCTb, €CTH X MHAYKTHBHOCTH PABHEL
Li u L,

3.359. JIBa OJMHAKOBBIX KPYrOBBIX BHTKA U3 CBEPXNPOBOA-
1¥Ka, 06IalatoImue KaXbIH HEAYK . P
KOAKCHATBHO Ha GOMBLIOM PacCTOSHUK JPYT OT Apyra. B xax-
IOM BHTKE B OLHOM H TOM € HAlpaBJ/ICHIH TeUeT TOK 1. Butkn
3aTeM COBMEIAIOT.

a) Kakos 6yzer yasTapytoud T0K I' B KamIoM BHTKE?

6) Uemy paBHO IpHP MarHuTHOH 3HEp CHCTeMBI?

3.360. Tloxasars, UTO MarHMTHas SHEPTHA B3aHMOJIEHCTBHS
ZBYX KONTYDOB C TOKaMH, HaXOMSUMXCA B BaKyyMme, MOXeT
6bith MpencTaniena Kak Wy, = (1/p0) S B,B,dV, rne B, u B, —
HHAYKUMA MaTRUTHOTO MO/ B SJeMeHTe obwema dV, cospasae-

. MB6 OTAEJIBHO TOKAMH OJIHOFO M JPYroro KOHTYPOB.

3.361. Haiitu SHepruio B3aMMOJEHCTBHA ABYX KOHTYpOB
¢ tokavn I, u I,, eciy 062 KOHTypa MMEIOT BHAL OKpyKHOCTEH
¢ panycavi a B b (a<b), NEHTpE STHX KOHTYPOB HAXOASTCS
B OJLHOf TOUKE H IWIOCKOCTH KOHTYPOB COCTaBJISTIOT APYT ¢ apy-
rom yron $.

3.362. [1pOCTPaHCTBO MeXNy ABYMsA KOHIEHTPHUECKHAMH Me-
TasYecKuMH cdep P it ciabo mpoBo-
IAmed cpefiof ¢ YACMbHbIM CONPOTHBJCHHEM O 1 AHSIEKTPH-
yecKoi NPOHALAEMOCTHIO €. B MOMeHT t=0 puyTpenneil cepe
coobuyinn  HekoTopuifi sapsii. Hairmu:

a) CBYISb MEXKIY BeKTOpaumH IVIOTHOCTEH TOKA CMEIIeHHs H
T0Ka MPOBOJMMOCTA B MPOHSBONBHOM TOUKE CPEIEl B OMAH H
TOT e MOMEHT;

6) TOK CMemenuA epes NPOHSBOJLHYI0 3aMKHYTYIO OBEpX-
HOCTS, yio B Ccpee H 10
BHYTpEHHIOIO cepy, ec/n 8apsin sToit chepsl B JAAHHBIH MOMEHT
pasen ¢.
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8.363. Ilnockuit p 06p JIBYMS
M P! OlHOp caabo nip
cpena. K P H or OT HCTOYHHKA

Ip perasi e , TOKasatb,
TO MATHHTHOE II0JI€ BHYTPH KOHJICHCATOPA OTCYTCTBYET.

8.364. Ilnockuit BosKymHELL KOHJIEHCATOp, ILIOIafb Ka-
Jofi IIacTHHBl Kotoporo S=100 CM?, BKJIIOYEH IOCTENOBa-
TEIbHO B 1ieNb NepeMeHHoro Toka. Haiimn ammmmryny Hanpsi-
2#HOHHOCTH SJIEKTPHYECKOTO N0/l B KOHZEHCATOPE, €CIH aM-
TIHTYNIA CHHYCOMIAJLHOTO TOKA B NOABOASIIMX NPOBORAX
I,=1,0 MA ¥ yactora Toka ©=1,6:107 ¢,

3.365. ITpocTpaHcTBO Mexay OGKIaZKAMH UIOCKOTO KoH-
JICHCATOpa, HMMEIOUHMH (OpMY KPYIVIEIX JHCKOB, SalONHEHO
OLHOpOZHOfi cnaGo npoBojsedt cpenofi ¢ yAenbHol NpoBoaw-
MOCTBIO O H PHYecKOl 11p THIO €. P
MeXAy d. TIp peras Kp ¢ .
FAfTH HANDSKEHHOCTb MarHUTHOTO NOJIS MeXIy OOK/IaIKaMH
1 | paccTosiHHH r OT HX OCH, €CJIH Ha KOHI(eHCaTOp noaaso
nepeMeHnoe Hanpsikenne U=U,,cos of.

38.366. JlMHHBA NDAMOH COJICHOWA HMeeT n BHTKOB Ha
€IMRALY AMHHEL [To HEMY TedeT nepemMeHHbIH TOK [ =1,sin of.
Haiitu nuorHocts ToKa Kak ¢ P s
£ oT OcH colleHouja. Pamuyc ceyemns coneHomza R.

3.367. ToueyHwii sapsin g ;nBHIKeTCH C HepPeJISITHBHCTCKO
CKopocTbio v=const. HaiiTh niorHocTh TOKA cMewmenms Jom
B TO4YKe, Haxoum.ueﬁca Ha pacCTOsIHHH r OT sapsiza Ha nps-
MOH:

4) coBmaalomeii ¢ TpaekTopueli sapsna;

6) neprensMKyIsAPHON K TpaeKTo-
PHH H NpoXofisielt yepes saps.

3.368. JlBe wacTHIbl, Macca Kam-
Zoli B3 KOTOPHIX paBHA m, a 3apsyibl
g M —g, IBHXYTCS NOA AeHCTBHEM
S.VIEKTPH‘ISCKOI"O TNPHTKEHHs] 110 OK-
PYHOCTH TaK, YTO COSAMHSIONAA HX
npsiMasi BpaIlaeTcss ¢ YIVIOBOH CKo- \/
pocthio @. Halitn nsotHocts Toka Pre. 3.102
CMEIIEHHsT B LIEHTPE 3TOH CHCTEMBI,

38.369. Toueunnilt sapsn ¢ nBHNETCSH C HEpe/ATHBHCTCKOI
CKOpOCThIo v=const Bocnon3oBabumcy Teopemoli o LHPKY-
Jsumn Bekropa H no nymkruproit okpymuocts (pc. 3.102),
Halith H B Touke A xar dynrumio PajHyc-BeKTOpa r U CKO-
pocTH v 3apsja.

3.870. [lokasatb ¢ noMomipio ypaBHeHnit MakcBemna
uro: -
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a)  TepeMeHHOE BO BPEMEHH MarHWTHOE MOJE HE MOMET Cy-
LiecTBOBaTb Ge3 3JIeKTPHYECKOro Mojsi;
©6) ONHOPOXHOE 3JIEKTPHUECKOE NOJE HE MOMET CYWECTBO-
BaTh MPH HATHYMH NIEPEMEHHOTO BO BPEMEHH MATHHUTHOTO N0
3.371. Ilokasark, 4To M3 ypapheHuii MaxcBeia CIeLyer
3aKOH COXpAHEHHSI SJIEKTPHUECKOro 3apsiia, T.e. V-j=

3.372. Tlokasarh, uto ypaBHeHHs Makcsemna yX E=
—=—0B/dt u V-B=0 fBIAOTCA COBMECTHMBIMH, T. €. IEPBOE
H3 HHX He MPOTHBODEUHT BTOPOMY.

3.373. B poit 06JacTH pIMAJILHOM CHCTEMbI OT-
cyera HMEeTcsi Bpauaroueecs < yrnoaoﬁ CKOPOCTBIO @ MarsHuT-
Hoe noJie, HHIYKuMs Kotoporo pasua B. Haimu VX E B 310t
ofacTH Kak (yHKIHIO BEKTOpOB @ H B.

3.374. B unepimanbHoli K-cucreme o1cyera HMeeTCsi OHO-
POJIHOE YHCTO MATHHTHOE NoJe C unpykuuedt B. Halitn Hanps-
JKEHHOCTb 3JeKTpUueckoro nosisi B K'-cucreMe, KoTopas JBH-
JKeTesi C Hepe/ISTMBHCTCKOH CKOPOCTBIO V.  OTHOCHTEJILHO
K-cuctems;, npuuem v_B. Jlna pewenHs sroro sonpoca

PaccMOTpeTh CHJIH, JieCTBYIOmUe Ha BoOGpa-
8 JKaeMulit 3apsil B 00eHX cHCTeMaX oTcuera B
MOMEHT, KOTJia CKOpoCTh 3apsiiia B K'-cucre-

Me paBHa HYJIO.
2 3.375. Boapluas miactutans Hedeppomar-
HHUTHOrO MeTajljia JIBHMETCS CO CKOPOCTEIO
Puc. 3.103 =90 cM/c B OXHOPOJXHOM MATHHTHOM MOJE C
unnykipeft B=50 Ty, KaK MOKasaHO Ha
puc. 8.103. Haiitu noBepXHOCTHYIO TJIOTHOCTE SJeKTpHYEC-
KHX 3apsioB, BOSHMKAIOUWMX Ha IJIACTHHE BCTEICTBHE ee

JIBHXKEHHSA.

3.376. Bofpllas nJjacTHHA H3 OXHOPOJHOIO JH3JIEKTPHKA
¢ mp 10 € c i HepesIsiTHBHCT-
CKOH CKOPOCTBIO V B OIHOPOJHOM MATHHTHOM MOJe € HHAyK-
meit B, kak nokasaso Ha puc. 3.103. Haittu nonsipusoban-
HocTb P IMSJIEKTpUKA H TIOBEPXHOCTHYIO IUIOTHOCTb @' CBSi-
SaHHBIX 3aPSIOB.

3.377. JIJMHHBI CIJIOWHOA aJIIOMHHMEBBIH LMJWHIP pa-
nuyca a=5,0 cM BpamAT BOKPYT €r0 OCH B ONHOPOJHOM
MarHuTHOM TIoNe ¢ HHIykiuelt B=10 MTui. Yriosas cKopocth
pamenus =45 paj/c, npruem o14B. IpeneGperasi Marur-
HEIM TOEM BOSHHKAIOWMX 3apsJioB, HafiTH HX OGBEMHYIO H
TOBEPXHOCTHYIO MJIOTHOCTH.

3.378. JliMHHGI UMIMHLp pajMyca @ H3 JHSJEKTPHKA
c mp BIO & B c it yrJyioBoi cKo-
POCTEIO @ BOKPYT CBOEI OCH BO BHENIHeM OJIHOPOAHOM MAarHuT-
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HOM none. Wmpykuus nons papsa B, mnpmuem ©}4B.
Haiiru:

a) B
HHs OT ocH umamHmpa, P(r);
‘HBIH

KaK ¢y p:

P i sapsn A Ha 1y IIMHE
OHIHAApA.

3.379. HepensiTuucTCKmE ToueTnLI 8apsifl ¢ JBHXKeETCs
€ MOCTOSIHHO CKOpOCTBIO V. HaiiTi ¢ momompio Qopmyn npe-
06pasopanis nosiell MBAYKuMo B MarHuTHOrO nOMS 3TOrO 3a-
PAZia B TOUKe, NONOXKEHHE KOTOPOH OTHOCHTE/LHO 3apsiia ONpe-
JIeNAETCS Ay C-BeKTOPOM T

3.380. IToxasars ¢ nomosio Gopmyn (3.6u): ecnn B urep-
uHanBHOH K-CHCTeMe oTCveTa HMeeTcsi TonbKo SNeKTpHYe-
CKO€ HJIH TOJILKO MAarHHTHOE 107€, TO B JIIOGOMH ZIpyroit HHep-
uHaneHol K'-crcreMe GYJyT CyiiecTsoBaTs Kak 3JIEKTPHUECKOE,
Tak M MarHMTHOE NoJie OJHOBpEMEHHO, nmpuueM E’| B’'.

3.381. Vmeercs MHHLIA npsMOM NpPOBOJHMK C TOKOM
I=1,0 A. Haiitn sapsix )’ na emumnmy nnuas TIPOBOJIHHKA H
COOTBETCTBYIOLIEE YHCJIO SJIEKTPOHOB, OBECIIEYHBAIOILMX STOT
3apsil,— B CHCTEMe OTCYeTa, ABHXYIIEHCS MOCTYHATENBHO @
HEPEJITHBHCTCKOH CKOPOCTEBIO U,=1,0 M/ BYionb mpOBOAHHKA
B Hanpae/eHuH Toka 1.

3.382. B muepumasnoii K-cHCTeMe HMEETCS TONBKO SM€KT-
p none ¢ p b0 E=a(xi+yj)/(x*-+y?),
Ilie a — nocTosiknas, i u j — opter oceft x u y. Haiitn HBIYK-
umio B’ MarmutHOrO moOns B K’-cHcreme, KOTOpasi IBHIKETCH
OTHOCHTENIBHO  K-CHCTEMBI © HEENATHBHCTCKOH MOCTOSHHORN
ckopocTeio v=uk, k — opT ocnz. Cuntath, 4T0 OCb Z COBMa-
ZaeT ¢ ocbio 2. Kakoli Bua mmeer mosre B?

3.383. Y6enutses, uto (hopMysbi mpeoSpasosanms (3.6m)
enenyior us ¢opmyn (3.6k) npu v,Le.

3.384. B nuepumanbhofi K-CHCTEME HMEETCS TOMBKO OJHO-
POLLHOE SJIEKTPHYECKOE MOJE C HANPAKEHHOGTBIO F=8 KB/M.
Hatitn Monynb u wanpaenenne

a) Bekropa E’, 6) Bektopa B’

B HHEpUHANbHOH K'-cucTeMe, JBMXKYeHCS 1O OTHOLIEHHIO
K K-cucreme ¢ NOCTOAHHOR CKepOCTBIO V TMOX yriom a=45°
K pexropy E. Ckopocts K'-cucrembl cocrapiser P=0,60
CKOPOCTH CBeTa.

- 3.385. Peumts sanauy, or mp

JHILL T€M, 9TO B K-CHCTEMe HMEeTCsi He 5/IEKTPHUECKOE, a Mar-
HHTHOE nosie ¢ mHmykuHeli B=0,8 T,

3.386. Y6enuthes ¢ dopmyn np
(3.6K) B MHBADHAHTHOCTH CAEIYIOUWX BEJHYHH:

a) EB; 6) E*—2Be,




3.387. B

p K orcuera zBa
P P PHELX TOJIS: SJEKTpHYe-
ckoe nanpmuentoct E=40 KB/M u marautioe ¢ HHAYKIHel
B=0,20 MT. Haiiti Hanpsokensocts E' (wi HHIYKIHIO B’)
rions B Tofi K’-ciicreMe oTcyeTa, Tjie HaGiofaeTcs TOMbKO OO0
riofle (3IEKTPHYECKOE HIIH MAriHTHOE).
VYkasanue. B p nons.
3.388. T it 3apsin g p H DpAMO-
i ¢ peast P cocrapJstiomeit
p-uacts ckopoctn cseta (B=ulc). Haittn panpsikeHnocte B
SMEKTPHYECKOrO MO/isi 9TOTO 3apsjia B TOUKE, Pajyyc-BEKTOD
KOTODOH OTHOCHTE/ILHO 3apsifia paBeil I H COCTaBsier yron <
¢ BEKTOPOM €ro CKOPOCTH.

3.7. [ipuieHHe 3apsKEHHBIX YaCTHI
B SJICKTPUMECKOM M MATHHTHOM MOJIAX

@ Cuma Jlopenua:

F=gE-+q[vB]. (3.7a)
@ YpabHeHHe JBHAKEHHS PEATHBHCTCKOH HACTHIE:
d mv
= ——=F, .7¢
2V T—@hp €
@ Tepuon YaCTHIH B MarHHT-
HOM TO7Ie:
T=2um,/gB, (3.78)
THie my— PeNATHBHCTCKAS MACCA HACTHIN, mp==1m/ V1=
y yesiosre 1o Kpyro-
Boft opbute B GetaTpoe:
Bo="/3<B>, @79

e Bo— HHAYKIES MATHHTHOTO Noas Ha opGute, (B)—cpelee suaue-
HHE HHAYKUHH BHYTPH OPGHTBL

3.389. B moment ¢=0 H3 OIHOH NJACTHHLI IIOCKOTO KOH-
JZieHCaTOpa BHLIETE] JJEKTPOH C MpEHeCPEeRHMO Maloii CcKo-
poctbio.  Mexny il YCKOp Ha-
TipsKerie, MEHFIOMESCS BO BPeMeHY no sakoHy U=ef, rne
£=100 B/c. Paccrosmme Mexny maactumamu [=5,0 oM.

-

C KaKo# CKOr SIIEKTPOH K
wiacTuue?

3.390. Tlpoton, yckof PasHOCTEHIO nos U,
Tonajaer B MoMeHT {=0 B OJHOPOHOE 3/IEKTPHYECKOE NOJie
IUIOCKOTO KOHZIGHCATOpa, JUIWHA TJIaCTHH KOTOPOrO B Hampas-
JIeHHH pasua L Hanp st
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BO BpemeHH Kak E=¢f, riie e — nocrosinHan. CuuTasi npoton
HEPEJIITUBHCTCKHM, HAHTH Yo MeXIy HanpaBJeHHSMH €ro
JIBHXKEHHs1 JI0 M Tioce Tposieta KoujeHcaropa. Kpaesbimu ag-
ekramu npeneGpeun.

8.391. Yacruna c qlm npa-
MOJIMHEHO TOf JiefiCTBHEM anempuqecxoro nwm E=E—
—ex, rie e —
OT TOYKH, B KOTODOH YacTHUA nepmnauanbﬂo TIOKOHTACH.
Haiitn

no
3 892. DeKTpon HAYMHAET JIBHTATHCA B u}mopunnom
novie ¢ b0 E=10 kB/cm. Yepes
CKMbKO BPEMEHH TI0C/Ie Hayajia JBHXKEHHSI KHHeTHYecKasi
sueprml SJIEKTPOHA CTAHET PABHOH €ro SHEPrHH MOKOA?
3.393. PensiTBHCTCKHII NPOTOH B MoMeHT {=0 BJieTes co
CKOPOCTBIO V, B 06/IACTb, IJle HMETCs! LonepeyHoe OAHOPONHOE
SJIEKTPHYECKOe NoJie HanpsoKeH-
nocru E, npuvem v, | E. Haiitu
3aBHCHMOCTD OT BPeMeHH yria $
MeXJy CKOPOCTBIO V MPOTOHA
H NepBOHAYa/ILHBIM Hampasie-
HHEM €ro JIBHXKEHHS.

3.394. IpoTOH, ycKOpeHHI
pasHocTblo noTeHnpasoB U=
=500 kB, npoetaer nonepey- Puc. 3.104
HOe OJIHOPOJIHOe MArHUTHOE MO~
sie ¢ uuaykupeii B=0,51 Ta. Tomnuua o6nactn ¢ noneM d=
=10 cm (puc. 3.104). Haiiti yron o OTKJIOHEHHS NPOTOHA OT

p! JLHOTO

3.395. yacTHi@a 10 OKPYXKHOCTH
paguyca r=100 MM B O/IHOPOZHOM MArHHTHOM TIOJIE C HEXYKIHel
B==10,0 mTa1. Haiitn ee ckopocTb H nepnon o6pauleHus, ecan
'laCTHLleH ABJAETCH:

2) HePeNATHBHCTCKHH  NpOTOH; 6)  PeNATHBHCTCKHI
SJIEKTPOH

3.396. [lnA xakux 3HayeHHH KHHETHYECKOH SHEPIMH me-
pHox OspﬂllleHHil SJIEKTPOHA H TIpOTOHA B OJHOPOJHOM Mar-
HHTHOM HoJie Ha N =1,0 % Gosblle nepHozia HX OOpAIEHHs: MPH
HepeJIATHBUCTCKUX cxopoc-mx?

3.397. Snempoﬂ, YCKOPEHHbIH Pa3HOCTBIO MOTEHIHAJIOB
.U=1,0 kB, nBIXeTcs B OHOPOJHOM MACHHTHOM TOJE NOX
yriaom o= 30° k BekTOpy B, Monyse koroporo B=29 mTa.
Haittn 1war BHHTOBO/ TPaeKTOPHH SJIEKTpOHA.

8.398. Cnat6o p ny-mx Hepeasr 3a-

'lac‘mu, no U,
BBIXOJIUT H3 TOYKH A Bﬂo.'lb OCH NpsSIMOro CD:’IeHOHﬂﬂ. ﬂyqox
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(oKyCcHpYETCsl Ha PACCTOSHHH 1 or Toukn A TpH ABYX TOCHENI0-
X MareuTHOrO nousi, By u B,.

Haiiti yniebHBIH sa/s)sm g/m wactHi.

3.399. Us Touku A, Ha OCH TI.

BLUIETaeT HEPEATHBHCTCKHH SJIEKTPOH €O CKOPOCTHIO U MOA

yriom o K OcH. VIHayKiwsi MaHHTHOTO Mo/ B. Haiitu pac-

CTOsEHe r OT OCH JIO TOUKH TONajanusi 3/EKTPOHA Ha SKpaH,

S} YJISIPHO K OCH Ha PacCTOSHHH

ot Toukn A.

3.400. C TOBEPXHOCTH HHJHEPHYECKOrO NPOBOAA Pajuy-
¢a @, 110 KOTOPOMY TeteT NIOCTOARHEIA TOK [, BIETaeT SMEKTPOH
c i CKOP: ¥y, TIEP! NIAPHOM K
mposoa. Ha KaKoe MAKCHMAZLHOE DaCCTOSHME YJAIHTCS
S/EKTPOH OT OCH NPOBOJA, TPEXJe YeM NOBEPHYTH 06paTHO
101 JeCTBHEM MArHHTHOIO TOJsl TOKa?

3.401. HepensiT s yacTHId mpoJe-
TaeT SMEKTP noJe 1 o pa H
saTeM TONAJaeT B ONHODOJHOE NOMEPEYHOR MArHMTHOE moe
¢ nuaykuveii B (puc. 3.105). B xomyercatope €actiua -ABH-
JKETCHL N0 JyTe OKPYIKHOCTH, B MArHHTHOM IoJie — 1O 1oay-
OKpYKHOCTH pajiyca r. PasHOCTb MOTEHUHANOB HA KOHJEACa-
Tope U, pamuyci OGKIaIOK @ H b, npHuew a<<b. Haiitn cxo-
pOCTb YACTHIbI H € yZenbHbI 3apsin g/m.

4
ERB
0 U
- z
B z
Puc. 3.105 Puc. 3.106

3.402. W3 mauana xoopaunat O o6sacTd, Iie CO3AAHBI OA-
HODOZIHEE Tapa/Nie/bHbe OCH y SIEKTPHYECKO® H MArHHTHOE
[0/Isi ¢ Hamf biO it B (puc. 3.106), Bbl-
neTaeT B HanpaBJEHHH OCH X HEPeJATHBHCTCKas 4acTHua c
YReAbHEM SapsoM g/m B HAYalbHOH CKOPOCTHIO Tp. Haiitu:

) KOODIHHATY y, YACTHII B MOMEHT, Korfia Oha n-i pas
nepeceyer ocb Y;

©6) yron ¢ MLy CKOPOCTHIO YaCTHUKI H OCHiO Y B STOT MO-

EHT.
3.403. Y3KHil NyYOK OJHHAKOBHIX HOHOB C YHebHLM 3aps-
JIOM g/m, MMEIOIHX pa3JMvHbe CKOPOCTH, BXORHMT B TOUKE 4]
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(c. puc. 3.106) B 061acTh, Iie CO3ZAHBI ONHOPORHBIE NAapaJ-
Jie/IbHBIE SJIEKTPHUECKO® H MATHHTHOE NIOJISI C HANPSKEHHOCTHIO
E w wnaykuueit B. Hanpasienye nyuka B Touke O coBnajiaer
c ocelo x. Ha paccrosnnu { or ToukM O HaXomuTcsl MIOCKHH
3KpaH, op NIpHO K ocH x. Haiitu
YypaBHeHHe Clela HOHOB Ha sxpaﬂe. Tlokasars, uto npu 2zl
5T0 ypapHenne mapaGoJbl.
3.404. ITyyoK HEPENATHBHCTCKUX NPOTOHOB NPOXOAMT, HE
OTKJIOHSISICh, 4epe3 06.1acTb, B xmopoﬁ CO3/IaHBl OJHOPOZHEIE
[PHBIE  SMEKTP H
marnuTHoE noas ¢ E=120 kB/M 1 B =50 MTn. 3arem nydok
TionajiaeT Ha 3asemieHHylo Muilenb. Hafiti cuny, ¢ kotopoi
My40K JIEHCTBYeT Ha MHIIEHb, €C/IH TOK B nyuke /=0,80 MA.
3.405. HepesisrruBHCTCKHE NPOTOHK JBHXKYTCS MPSIMOJH-
HefiHo B OG/IACTH, IJie COBJIaHBI OZIHOPOJHbIE B3aHMHO NepNeH-
JWKYJAPHEIE 3JEKTPHYECKOE M MaruuTHOe nosis ¢ £=4,0 kB/m
u B=50 mMTa. Tp JIEXHUT B xz
(pHc. 3.107) H coctapasier yroa ¢=30° ¢ ockio x. Haliti ar
BHHTOBOH JIMHHH, 110 KOTOPO#H GY/lyT NBHraThCs MPOTOHBI NOC/IE
BbIKJTIOYEHHS SJEKTPUYECKOro noJst

Pac. 8.107 Puc. 3.108

3.406. IlyuoK HEPeNSATHBHCTCKHX SapsiKEHHbIX YaCTHIU
TIPOXOJUT, HE OTKJIOHSSCh, Yepes obaacth A (puc. 3.108), B Ko-
Topoi p p
SJIEKTPUYECKOE M MAarHUTHOE MOJISI € HalpSKeHHOCTBIO Emn
ungykuueli B. Eciu MarHHTHO® nojie BHIKJIOWHTB, CJef Myy-
Ka Ha sKpane 3 cMemaercst Ha Ax. 3nasi paccTosHusia H b,
HailTH yJesbHBI 3apan g/m wacThil.

3.407. Yacruua ¢ p qlm B 00-
J1acTH, rnie NSIPHbIE
SJIEKTPHYECKOE H MarHUTHOE TOMA C Hanpmxeﬂnochlo Eu
nupykuued B (puc. 3.109). B moment #=0 yacTHua HaXomHnach
B Touke O M MMesa HyJieBylo ckopocth. Haiit st HepensiTH-
BHCTCKOIO CJy4as:

a) 3aKOH JIBINCHUS YacTHUB x(f) H y(f); KaKoli BUJ HMeeT
TPaeKTOpHS;
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6) AVIHAY YuacTKa TPAGKTOPHH MeXK-
Iy nsyms CiMNKaHIIHMH TOYKaMH, B
KOTOPHIX CKOPOCTb YacTHLL ofpanaer-
csl B HYJb;

B) Cpeliee 3HAYEHHE TPOSKUMH CKO-
POCTH HacTHIH Ha och X (mpefidoast
CKOPOCTE).

3.408. CrcTeMa COCTOMT H3 JUIMHHONO
LMJHHIPHYECKOTO AHOXA pajuyca a M
Puc. 8.109 HOTO C HUM L
katopa panuyca b (b<<a). Ha ocu cucteMbl MMeeTcst HHTB ¢ -m-
KoM Rakana I, cosnaiouyM B oxpymajomeu npoc'rpaﬁc'me
marauTHOE Tosie. Haiitn HOCTB
MEXJly KaToiOM M aHOJOM, NpH Km‘opol‘i TEPMO3JIEKTPOHEI,

Katon Ges # CKOPOCTH, HauHyT HOCTH-

rath aHoja.

3.409. Marnerpon — 3T0 npuGOp, COCTOSIUMI H3 HHTH Ha-
Kajla pajuyca a H KOAKCHAJIBHOTO IMJIMHZIPHYECKOrO aHOia
papuyca b, KOTOpHE HaXOHSTCS B ONHOPOXHOM MArHHTHOM
noznie, mapayielbHOM HHTH. MekJy HMTHIO M aHOJOM NPHJIO-
xena y U. Haiitu snave-
HHE HHHYK].[HH Mal'HHTHOI"O Tiosis, NpH KOTOPOM 3JIEKTPOHBI,
BBUIETAIOLIME C HYJIEBOH HauaJbHOH CKOPOCTBIO MS HHUTH, Gy-
JIyT JOCTHTaTh aHOJA.

8.410. 3apskenHasi uacTMIA C YHEJIbHBIM 3apsifioM gim
HauHR2ET JBHTaThCs B OGJACTH, IJIE COSNAHBI ONHOPOAHBIE
B3aHMHO TIEPNEHIMKYJIADHEE SJIEKTPHUECKOE H MArHHTHOE
nons. MarsuTHoe NOJie MOCTOSHHO M HMeeT MHAYKupio B,
SJIEKTPHYECKO® K€ MEHSIeTCs BO BpeMend Kak E=E,cos of,
e wo=gB/m.

Halitn /il REpe/IATHBMCICKOrO CIydasi 3aKOH NBHIKERHSI
vacTHiel X(f) ¥ y(f), ecim B Moment /=0 OHa HaXoiunach B
Touke O (c. puc. 3.109). Kakofi pHMEPHO BHA HMeeT Tpaex-
TOPHSl YaCTHILLI?

8.411. Yacrota renepatopa upk/10Tpona v=10 MI'n. Haiitn
a(peKTHBROE yCKOpsiomee HaNPSIKEHHE Ha AYaHTax STOro
HMKJIOTPOHA, MPH KOTOPOM PACCTOSIHME MEXKIY COCENHHMH
TPaEKTOPHSIMH TIPOTOHOB C parycom r=0,5 M He MeHbLIe, YeM
Ar=1,0 cm.

3.412. T1poToHE! yCKOPSIIOTCS B IMKJIOTPOHE TaK, YTO MaK-
[ pamayc Kf HX Tp P r=50 cM.
Hatimu:

a)

YI0 SHEPTHIO TIP! B KOHIIE Y
€C/IH HHAYKIMS MarHuTHOTO NONs B LMKJIOTPOHE B—l 0 T.vr
6) MMHMMAJBHYIO HacTOTy FeHepaTopa LEKJOTPOHa, MpH
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KOTOPO!i B KOHIE YCKODEHHs! NPOTOHBI GYZYT HMETb KHHeTH-
ueckyro suepruio 7=20 MsB.

3.413. OnHOKpaTHO HOHW30BAHHbIE HOHBI Het YCROPSIOT
B LMKJOTPOHE TaK, WTO MAKCUMAJbHBIA Pajuyc OPGHTEI r=
=60 cm. Yacrora reneparopa nuksorpona v=10,0 Ml 3¢-
tekTHBHOE yCKOf ji Mexay U=
=50 kB. IlpeneGperas sasopom
Mexly AyaHTamu, HaliTH:

a) mnonHOE BpeMs mpolecca
YCKOPEHHS! HOHA;

G) NpHO/IIKEHHOE 3HAYEHHUE Ty~
TH, NMPOHJEHHOrO HOHOM 34 BECh
LMK/ yCKODEHHSI. /

3.414. Tak xak nepuon ofpa- Pre. 3.110
LIEHHs] SJIEKTPOHOB B ONHOPOX- -

HOM MArHHTHOM NOJIE C POCTOM 3SHepruu GHICTPO YBeNUUMBa-
€TCsl, UMKJIOTPOH OKA3HIBAETCS HENPHTOMHBIM JUIsl MX YCKOpe-
Husl. JTOT yerp e B 7 (puc. 3.110),
e nepuoza o6y anektpona AT penator
KDATHBIM TIEPHONY YcKopstiomero nons To. CKOMBKO pas siexT-
POHY HeoGXOIMMO MpOHTH uepe3 ycKOPSIOWE# MpOMexyToK
MHKDOTPOHa, w4TOGkI IpHOOpecTH sHepruio W=4,6 MsB,
ecin AT=T,, MHAyKuMst MarHuTHoro noist B=107 mTn u
¥acToTa yckKopsiouero nojs v=3000 MI'u?
3.415. UToGbl B HMKJIOTPOHE He BOSHHKAJA PAcCTPOiiKa,
c neprona o6p YaCTHIB! NpH
BO3PACTaHHH €e IHEPIHH, MEJVIEHHO H3MEHSIOT (MOMYJHpYioT)
¥acToTy YCKOPSUomero noist. o KakoMy 3akOHy Hajo H3Me-
HATH 3Ty 9aCTOTY ©(f), €clM HHAYKUMS MAarHHTHOrO Moyt
pasHa B u wactuua npuoGperaeT 3a OfHH OGOPOT SHEPrHio
AW? 3apsin wactumpl g, macca m.

8.416. Yacruua c y, glm BHY1-
PH coneHoHza KpYIVIOrO CeYeHHs] HAa PACCTOSIHHH r OT €ro OCH.
B o6MOTKe BKJIOUMIIH TOK, ¥ HHAYKIMSI MATHATHOTO TOMISI CTasd
paBHolt B Halitu CKOPOCTb YaCTHLBI H PaJHyC KDHBHSHEI ee
TpaeKTOpHH, €ec/IH 3a Bpemsi HapacTaHusl TOKa B COJIEHOHIEe ee
CMelleHke NpeHeGPeXuMo MaJo.

3.417. B GeraTpoHe MarHHTHGI NOTOK BHYTPH paBHOBeC-
HO# OpGHTE! pajinyca r==25 cM Bo3pacTaeT 32 BPEMs! YCKOPEHHS!
NpaKTHYeCKH C NOCTOsIHHOK ckopocThio ®=5,0 B6/c. Tlpn
STOM 3JIEKTPOHBI NpHOGperaioT sHepruio W=25 MsB. Haiitu
UHCJIO OGOOTOB, COBEpUIEHHBIX SJEKTPOHOM 33 BPEMSI YCKO-
PEHHS, M COOTBETCTBYyiollee SHAYeHHE MPOHJEHHOrO MM MyTH.

8.418. Tlokasats, §TO SJEKTPOHHI B GetaTpoHe OymyT
ABHTaTeCsl 0O KPYroBofi OpGMTe NOCTOSIHHONO pPajiyca NpH
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YCTIOBHH, WTO HHAYKUMS MArCHHTHOTO Moas Ha opluTe paBHa
CpefiHero HAY 1I0/Ist BHYTPH OPOMTH
(GerarponHOe yCJIOBHE).

3.419. Haiitn ¢ momomipio GeTaTpOHHOrO YCJ/IOBHSL PajHyc
KPYroBoii OpOMTHI 3JI€KTPOHA, SHasl 3aBHCHMOCTb HHAYKIHH
MaTHHTHOTO TIOJISt OT PaccTOSHHS ¢ 10 ocH nons. Paccmorpers
sTOT BONpOC Ha mpHMepe nonst B=B—ar?, rae B, u a — no-
JIOXHTEIIbHBIE TIOCTOSHHBIE.

3.420. Tlokasath ¢ TMOMOIIBIO GETaTPOHHOrO YCJ/IOBHS, YTO
HATPSUKERHOCTb BHXPEBOTO SIEKTPHUECKOro mouasi B Getatpo-
He UMeeT SKCTPEMYM Ha DABHOBECHON OpOHTe.

3.421. B GerarpoHe HHAYKUMSI MATHHTHOTO MOJIst HA PaBHO~
BecHO1 OpOHTE pajyca r=20 cM H3MeHseTcsi 3a Bpems Af=
=1,0 MC MpPaKTHYECKH C TOCTOSIHHOH CKOPOCTbIO OT HYJsl O
B=0,40 Ta. Haiitn sHepruio, npHOGpeTaeMylo SJEKTPOHOM
83 Kbl .

3.422. VHlyKiHsi MATHHTHOrO TOJA B GeTaTpoHe Ha PaBHO-
BecHol opGHTe panuyca r 3a BpeMsl YCKOp or
Hyns Ko B mpakTHUECKH C MOCTOAHHOM CcKopocThio. Cunras
HayasbHYI0 CKOPOCTb 5/eKTPOHA paBHOM HyJsio, HalTH:

a) SHeprwio, NPHOGPETEHHYIO 3JEKTPOHOM 32 BPEMS YCKO-
pennsi;

6) cooTBeTCTBYIOICE p 0
NyTH, €C/¥ BpeMs YCKOpeHHs paBHO Af,




Yactp 4

KOJIEBAHHS M BOJIHbI

4.1. MexaHHyecKHe KoJebGaHusi

@ VpaBHeHHe TapMOHHYECKHX gosnebaHuil H ero pelleHue:
“ g
*+wex=0, x=acos (wf-+x), (4.1a)
Flie (Op— coGCTBeHHasl WacTOTa goneGanui.
@ VYpaBHeHHe 3aTyXaKIMEX KoneGaHHil H ero peuleHHe:

%-2P5+wix=0, x=ape B cos (of+a), (4.16)
e P—KoshdHLHEHT 3aTyXaHus, ©-—4acToTa 3aTyXalollHX koneGanpit:
o=V &—F% (4.18)

@ JlorapupMuuecKHii JEKPEMEHT SaTyXanusi A u jpo6porHocTs Q:
A=BT, Q=n/h 4.10)

rre T =2m/(>—TepHOA 3aTyXalomux KoJieGaHui.
@ YpapHenHe BHIHYKAGHHLIX KOJeGaHmit H ero yCTaHOBHBLIGECS pe-
HIeHHE:
X 2Bx+@ox=fq cos ©f, x=a cos (0t —), 4.1z
e
a= ___fi___ » gcp=——2—[32— “4.1¢)
V@ — o+ 4B

7 o
02—
@ MaxcuMyM aMIUTHTYB! CMeIEHHS JOCTHTaeTcH npu

(’)peS:V&%—_262. (4.1x)

4.1. Touka coBepliaeT KoJeGaHHA BIOJb OCH X TO 3aKOHY
x=A cos(ot—a/4). TlocTpouTb NPHMEPHLIE rpadHKH:

8) CMEILEHHs X, NPOEKIUH CKOPOCTH Uy H NPOEKLHH YCKO-
peHnst a, Kak $yHKUMH BpeMeHU £

6) mpoeKIui CKOPOCTH Ux (%) U YCKOPEHHS 0y (X).

4.2. Hekoropasi TOYKa [BHKETCA BIOJTb OCH X IO 3aKOHY
x=A sin?(wt—n/4). Haju:

8) aMIVIHTYRy W TEPHOA koneGannil; M306pasuTb rpaduk
x(?);

6) NpOEeKLHIO CKOPOCTH U, KaK (PYHKUHMIO KOOPIMHATHL X,
H306pasuTb IPapuK Uy (X).

183



4.3. Yactuna coBepiiaetT rapMOHHYecKHe KOJI€GAHMST BIOMD
OCH X OKOJIO TIONI0KEHN ST paBHOBecusi x=0. YacroTta KoneGauu i
©=4,00 c™'. B HeKOTOphIii MOMEHT KOOpAMHATA YACTHLEI Xy=
=25,0 cM Hu ee CKOPOCTh U,,=100 cm/c. Haiitu koopaunary x
H CKOPOCTL U, YacTuls! uepe3 {=2,40 ¢ nocsie 3TOro MOMEHTa.

4.4. HaitT KpyroByio 4acroTy M aMnjuTyAy rapMoOHHYe-
CKMX KOJeOaHHl YaCTHIE], €CIH HAa PacCTOSHHUAX X; H X OT
NOJNIOXKEHNST PABHOBECHSI €€ CKOPOCTH pPaBHa COOTBETCTBEHHO
Uy H U,

4.5. Toyka cosepluaeT rapMOHHYECKHE KoJeGaHHsi BAOJb
HEKOTOPO# mpsmMol ¢ nepuogom T=0,60 ¢ ¥ amMnauTynoM a=
=10,0 cm. Hafith cpepniolo CKOPOCTh TOUKH 33 BpeMsi, B Teye-
HHe KOTOpOIO OHa NPOXORUT NyTh a/2:

a) M3 KpaifHero MoJOMXKEeHHs;

6) M3 NOJIOXKEHUS] PaBHOBECHS.

4.6. Yactuna copepiiaeT rapMOHHUYECKHE KOJE€GAHHsl BJOJD
OCH Xx 1o 3aKony x=q cos of. Cyutasi BeposiTHOCTL P Haxoxk-
JEHHsT YacTHLLI B HHTepBase of —g JIO ~+a PaBHOH enHHuIE,
Ha#TH 3aBHCHMOCTL OT X MNJIOTHOCTH BeposiTHOCTH dP/dx, rnme
dP — BepoATHOCTL HAXOXKAEHHS] YacTHI! B UHTEpBAle OT
x 10 x-I-dx. Hso6pasurh rpaduk dP/dx B 3aBHCHMOCTH OT X.

4.7. Haijitu rpacduuecky aMmmmityny A kosieGanuii, KOTOpEie
BO3HHKAIOT IIPH CJIOKCHHH CNEAYIOUX KoJeOanuii ofHOro Ha-
npaBJjieHys:

a) x,=3,0 cos(owf-+n/3), x,=8,0 sin(wi-+n/6);

6) x,=3,0cos ot, x,=5,0 cos(wt+n/4), x,=6,0 sin wt.

4.8. Touka yyacTByeT OZHOBpEMEHHO B IBYX KOJIEGAHMAX
OIHOIO HAaNpaBJEHHS, KOTOPHIE NPOUCXOAST IO 3aKOHaM
X=acos ol U x;=q cos 20f. HallTu MakcHMaTLHYIO CKO-
pOCTb TOYKH. '

4.9. Tlpu ciOXeHHH JBYX TapMOHHYECKHX KoneGanuil of-
HOIO HAaMpaBJIeHHsT Pe3yJETHPYIOEE KoJleGaHue TOYKH HMeeT
BHI x=a cos 2,1¢-cos 50,0¢, rne {— B cekynpax. Haittn kpy-
TOBEIE YacTOTHI CKJIAJBIBAEMBIX KoJeOaHuil ¥ nepHon GUeHHH.

4.10. «3afyuk» KoJeGJieTcsi IapMOHHYECKH C HEKOTOPOi
HEH3MEHHOH YACTOTOH OTHOCHTEJILHO ILKAJIbI, KOTOpPas B CBOIO
oyepesib COBEPILAET rapMOHUYECKHE KoJjebaHus 10 OTHOLIEHHIO
K crenke. Oba kosmeGanus NPOUCXOAAT BJOJL ONHOTO H TOTO 3Ke
Hanpasnenus.. Ilpun gactorax koneGamuii mkanu v;=20 I'y
U v,=22 I'i yactota OMeHuH# 3aUYNKA OTHOCHTENILHO CTEHKH
OKasniBaeTcs ofuHakopodl. [Ipu kakoil yactore v KoseGaBmii
LIKaJel Yactota OueHHH 3afiyMka cTaHeT BIBoe GoJsblue?

4.11. Touka pBHXKETCS B NJIOCKOCTH Xy NO 3aKOHY X==
=A sin of, y=B coswf, mme A, B, ®©— NOCTOSHHLIE.
Haiitu:
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a) ypaBHeHHe TpPaeKTOPHH TOUKH y(x) M HampaB/eHHE ee
JIBHXEHHS 10 3TOll TpPaeKTOpHH,

6) yckopeHHe a TOYKH B 3aBHCHMOCTH OT €€ pajHycC-Bek-
TOpa T OTHOCHTEJbHO Hauajia KOOpAMHAT.

4.12. Hafitu ypaBHeHHe TPaeKTOPHH y(X) TOUKH, €CJIH OHa
JBUIKETC TI0 3aKOHY:

a) x=a sin of, y=a sin 2wt;

6) x=a sin ot, y=a cos 20t.
H3o6pasuTh npuMepHble rpaduKH STHX TPAECKTOPHI.

4.13. YacTuna Macchl /71 HAXOIUTCA B OXHOMEPHOM CHJIOBOM
noJie, Tie €e NOTeHLIHaNbHas 3HEPTHs 3aBHUCHT OT KOOpAHWHATHL
x kKak U(x)=U,(1—cos ax), U, u a— nocrosiupie. Haiitn
NEPHOJ MaJibiX KoJeCaHHfl HacTHILI OKOJIO MOJIOKEHHSI paBHO-
BeCHSl.

4.14. Tort xe BOMpOC, YTO U B NpeuIAyLIel 3ajaye, HO MO-
TeHupanbHas sheprus umeeT BuA U (x)=a/x*—b/x, tme a
W b — TMOJOKUTENbHBIE IOCTOSHHEIE.

4.15. Hairtn nepuos Manwix IonepeuHkX Kojebanuil ma-
prka Macchi m=40 r, YKPeIJEHHOro Ha CepefliHe HaTAHYTOH
ctpyHn JiMHBL [=1,0 M. Culy HaTSIREHMSI CTPYHEI CYHTaTb
noctosiHHofi ¥ passoit F=10 H. Maccoit cTpyHur u cHjamu
TAMECTH mpeHedpeyb.

4.16. OnpezenuTy NepHOA MaNbiX KoJebauuil mapuka, noj-
BEIICHHOTO Ha HEepacTAXHUMOH HHTH HMHBEL [=20 cMm, eciH
OH HaXOIMTCH B XKHAKOCTH, IVIOTHOCTH KOTO-
poii B 11=3,0 pasa mMeHbllle IVIOTHOCTH Mla-
puka. ConpoTvB/IeHHe KHAKOCTH TpeHedpe-
JKHMO MaJo.

4.17. llapuk nofBEeCHJIH Ha HHMTH AJMHEL [
K Touke O CTeHKH, cocTaBJsiolleli HeGobIIOH
yron a ¢ BepTHKaJbio (puc. 4.1). 3areM HHTb
C IIAPHKOM OTKJIOHHJIH Ha HeOOMBLIOH yron
p>o u ormyctusu. Cuuras ynap Liapuka o
CTeHKY aGCOMIOTHO YNpPYTMM, HAHTH NepHON
KosieGaHnil Takoro MasTHHKa.

4.18. HenozBrxHOE Teso, TNOIBEUIEHHOE Puc. 4.1
Ha TNpY»HHe, YBeJIMUHBAeT ee NJuHy Ha Al=
=70 MM. CunTas Maccy MPYKHHbI TNPEHeOPEXUMO Maloi,
HaflTH NepHOJ MajkiX BepTHKaNbHBIX KosieGanuil Tena.

4.19. YXupxocts obbeMoM V=16 cm? HanmuTa B H3OTHYTYIO
U-o6pasnyio Tpy6ky (puc. 4.2) c MJOLIAAbIO CEueHHsl KaHana
S=0,50 cm?. IIpenebperas BsI3BKOCTBHIO, HAHTH NEPHOA MaJbiX
KojieGaHuil JKHIKOCTH.

4.20. To e, uTo B mpemuAyIieH 3ajaue, HO OLHO KOJEHO
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TpyOkH (cM. pHc. 4.2) cocraBnsier yron $=30° ¢ BepTHKANbBIO
(1pyroe mo-npexxHeMY BepTHKAJIBHO).

4.21. BuuuciuTh TEpHON MalbiX KOJ€6aHHE apeoMeTpa
(puc. 4.3), Koropomy COOGIIMIM HEGOJBIUOH TOTHIOK B BEpTH-
KaJbHOM HamnpasnieHuH. Macca apeomerpa m=50 r, paauyc

[RENRIT )

SSIRNSETRT

Pruc. 4.3

€ro TpyOKH r=3,2 MM, IJIOTHOCTH MKHIKOCTH p=1,00 r/cm3.
ConpOTHB/IEHHE KHAKOCTH NpPEHEGPEKHMO MAJIO.

4.22. KoHUb HeIe(HOPMHPOBAHHON TNPYKUHB JKECTKOCTH
#=13 H/M sakpensiens. B Touke, orcrosinefi of ONHOTO H3
KOHLIOB NPYXHHBI HA 1)=1/3 ee pjunb, VKpenuin HeGospiloe
Teno maccel m=25 r. IlpeneGperas maccoil Npy:XHHBI, HAHTH
NEPHOJL MAaNBIX NPONOSBHLIX KoJsieGaHHi JaHHoro resja. CHiLl
TSKECTH HeT,

4.23. OnpenenuTs MEpHON, Majbix MPOJOJILHEIX KoJieGaHu#
Tesla Maccel /71 B CHCTeME, NOKA3aHHOM Ha pHC. 4.4, ecu XkKecT-
KOCTH LIDY?KHHOK PABHBI %y H %j, & HX MacChl H TPEHHE
Tpe HeGPeXUMO Manbl. B nosioxkeHun paBHOBeCHS MOXK- ‘-’g&
HO CuMTaTh, 9TO NPYKHUHKH He NeHOPMHPOBAHLL. g

4.24. HaiiTu nepHon MaibIX BePTHKANBHEIX KO- *1
JIEOAHNH TeNa Macchl 71 B CHCTEME, MOKA3AHHON Ha ?

m

adhe o &
0
75;077/7// 7 /?7\7.7, :
Puc. 4.4 Puc. 4.5

puc. 4.5. )KeCTKOCTH RPYXHHOK %; M K, a4 UX MacChl npe-
HeOPEKHMO MaJbL.

4.25. OnHOPOMHEI CTEpKEHb TONOKUIM Ha 11Ba GricTPO
Bpaimaromuxcst 6/10Ka, Kak NMOKasaHo Ha puc. 4.6, Paccrosiune
Mexaly ocaMu 6/0koB [=20 cM, KosddHUHeHT TPEHHST MEXZY
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crepkHeM 1 Gjokamu k=0,18. Ilokasate, uyTo cTep:keHb Oyxner
coBepliaThb rapMmoHHueckue Kosebanms. Hafith ux mnepuop.

4.26. HmMeeTcs MOTOK YACTHI, MAacChl #1, KOTOpEIE JIBUXKYTCS
C OJIMHAKOBOH CKOPOCTBIO U MapaJlyleIbHO HEKOTOpO# ocu OO0,

Puc. 4.6

3a mnockocThio P, mepneHIMKYJspHOH K ocu O0', vacTHIRI
nonazawT B o6sacTb, I1€ Ha HUX JIEHCTBYeT cHJia, HanpaBJ/ieH-
Hasi K ocH OO™ 1 NpoNopHHCHAJIbHAST PACCTOSHHUIO JI0 STOH OCH:
F,=—xr, ® — H3BeCTHAsl NOCTOsIHHAasi. HaiiTh HauMeMbllee
paccrosinue [ o1 nyockoctd P 1o Touku Ha ocu 00', KOTOpyIO
OyAyT nepecekaTb Bce YaCTHIUEL

4.27. Hebonbiuol OpycOK HAUHHAET CKOJB3UTh IO HAKJOH-
HOHM IIIOCKOCTH, COCTABASIOWIEH Yros o ¢ ropusoHToM. Kosg-
(PMUHMEHT TPEHHSA 3aBHCHT OT HNPOHAEHHOTO NYTH S IO 3aKOHY
k=as, rne a — noctosinnagn. Haiitu Bpems jnBHkenus Gpycka
JO OCTaHOBKH.

4.28. TlpenctasuM ceGe IIAXTy, NPOHH3LIBAKILIYIG 3eMJIIO
1o ee ocH Bpamenusi. CuuTas 3eMJT0 3a OXHOPONHEIL Iap U Ipe-
HeOperasi CONPOTHB/IEHHEM BO3/lyXa, HaiTH:

a) ypaBHeHHe JBHXXEHHs Tejla, YNaBIero B LIAXTY;

0) BpeMsi, KOTOpoO€ MOHANOOHTCA 3TOMY Tejay, uToOBl JO-
CTHTHYTb HpPOTHBODOJIOKHOTO KOHL@A 1HAXTHI;

B) CKOPOCTb TeJla B HEHTpe 3eMJH.

4.29. HaitTu nepHox MajbIX KoJieGaHHE MaTeMaTHYeCKOro
MasfiTHHKa JJMHBI [, €CH ero TOUKa MOoJBeca JIBHKETCS OTHOCH-
TEJBHO MOBEPXHOCTH 3eMJH B IIPOU3BOJBHOM HalPaBIEHHH
¢ NOCTOSIHHBIM YCKOpEHHeM a. BHIMMCJHTBL 9T0T mepuoj, eciau
1=21 cM, a=g/2 n yron Mexjy BekTOpaMu a u g B=120°.

4.30. Ha rnagkuit ropH3oH-

TajbHblfl cTepkenb AB mnagera A B
HeGouibliasi MyQTOUKa Maccel ==
=50 r, Kotopas COEIMHEHa 'C
KOHIOM A CTep:KHs JIErKOH mpy-
JKHHOM XecTKoctH %x=50 H/m.
CrepikeHb BpALIAIOT C IOCTOSHHOM
VIJI0BO# CKOPOCTBIO (=10,0 pan/c
BOKDYT BEpTHKaJbHOI OCH, MPOXOAsALIEl uepes ero Kouen A.
Ha#iTh yacToty © MaJbix KoJefGaHuii My(QTOUKH.

4.31. B ycranoBke, usofpaxkenHoii Ha puc. 4.7, mydpra M
maccel m=0,20 Kr sakpenyena MexJAy IByMsl ONHHAKOBEIMH
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NPYXUHKaMH, CYMMAapHasi XeCTKOCTh KOoTopuix x=20 H/M.
My¢ra Ges Tpenus MOMET CKOJIb3HTb IO T['OPH3OHTAJILHOMY
crepxHI0O AB. YcraHOoBKa Bpallaercs ¢ IOCTOSIHHOH YIVIOBOH
CKOpPOCTbIO w=4,4 paji/c BOKPYT BEPTHKAJbHOH OCH, INPOXOJsi-
el yepes cepefuty crepxHs. Haiite nepuon Majblx Koseba-
Hull mydTel. [lpy Kakom 3HaueHHH o KosebGanuil MyQTH He
6yzmet?

4.32. Ilocka ¢ niexxamyM Ha Hefi GPYCKOM cOBEPILIAET TOpH-
30HTaJIbHBIE TapPMOHHYECKHE KoslebaHusi ¢ aMuTyaoi a=10 cm.
Haiity ko3(uIBEHT TpeHHs MEXLY JOCKOH H OpPYyCKOM, eC/H
NOC/IENHUE HAYHHAET CKOJIb3UTh IO NOCKE, KOrLa €e IEPHOJ
KojeGanus Menbile T=10 c.

4.33. HafitH 3aBHCHMOCTD OT BpPEMEHH YIJla OTKJIOHEHHSA
MareMaTHYECKOT0 MafTHUKa AJuHbel 80 CM, €C/IH B HaYajbHBLIH
MOMEHT MAasiTHUK:

a) otknonusik Ha yroa 3,0° u Ge3s Tonuka oTmyCTHH;

6) HaxONUJICA B COCTOSINMHM PABHOBECHS! H €r0 HHIKHEMY
KOHILYy COOOIU/IE TOPH3OHTANbHYI0 cKopocth 0,22 m/c;

B) oTkjonusnu Ha 3,0° ¥ ero HUXKHEMY KOHIY COOOIIMJIH
ckopoctb 0,22 m/c, HanpaB/ieHHYIO K TOJIOXEHHIO PABHOBECHS.

4.34. Teno A maccw my;=1,00 kr u Ten0 B Macch m,=—
=4,10 Kr coefuueHsl MexIy co6oil NPyXKMHOH, KaK NOKa3aHO
Ha puc. 4.8. Teqo A coepiaer cBoGonHBe
BEPTHKAJIbHEIE TapMOHHYECKHEe KoJsieGaHus ¢
aMmTynod a=1,6 cM u uacrorolt ©=25 ¢t
IlpeneGperas  maccolfi mnpyXuHbl, HaiTH

g “”“ T T’Tl Hau6o.m>mee P{’ HauMeEHbIIIee 3HAUeHHS CUJBI
el L AaBNEHUs] 3TOH CHCTEMBbl Ha OIOPHYIO ILJIOC-
AL TITTTTTZ ROCTD.
Pnc. 4.8 4.35. Jlocka, Ha KOTOpPOH JIEXKHT TeJo

Macchl 7, HaYMHAET NBHUTAThCH BEPTHKAJBHO
BBEPX MO 32KOHY y=a (l-—cos ©f), rme y — cvemeHde us
HaYaNbHOTO MojoxeHus, =11 c¢™1. Haitu:

a) MUHEMAJIbHYIO aMILIUTYAY KOseGaHHs NOCKH, IIPH KO-
TOPOH TEJIO HaYHeT OTCTAaBaTb OT Hee;

6) aMIUIHTYAy KoneGaHHs NOCKH, NPU KOTOPOH TeJO MOA-
CKOYHT Ha BBICOTY h=50 cM OTHOCHTENHHO HauasjbHOTO MOJIO-
XKeHus (B MoMmeHT 1=().

4.36. K HepacTanyToli NpyXuHe, BepXHHH KOHEI[ KOTOpo#
8aKpeIJIeH, NOABECUJIH H 0€3 TOJNYKA OTIYCTHIH TeJIO Macchl 71,
JKecrkocte npyxumbt %. Ilpenebperas ee Maccofi, maiitu:

d) 3aKOH IBIMeHHs Tena y(f), TAE y — ero cMelleHUe H3
HaYyaJIbHOTO MOJIOXKEHHS ;

6) MaKCUMAJbHOE W MHHMMAJIBHOE HATSIKEHHS IPYXUHEL.

4.37. Bpycok Maccel m, naxopsimfics Ha TJIaLKOH ropu-
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SOHTA/IbHOH TOBEPXHOCTH, COEIHEH CO CTEHKOi JIerkoii ropu-
3OHTAJIbHOM TPYXKMHOIl KECTKOCTH X H HaXOIHTCsi B TOKOE.
Haunnas ¢ HeKOTOPOro MOMeHTa Ha 6pyCOK HauajH JIeHCTBOBATH
BIOJb NPYXKHHBI LOCTOsHHO# cunoil F. Hatitu npoiiieH HEH
AyTb M BpeMsl JBHXKEHHsi OpyckKa 1O TIepBOH OCTAHOBKH.

4.38. UacTuna Macchl m JIBHIKETCS NOJA JEACTBHEM CHJIBL
F=—ounr, re o — NOJOKHATENIbHAs TIOCTOsIHHAs, F — pajuyc-
BEKTOp YacTHI[bl OTHOCHTENBHO Hayala KOOpIHHAT. Haiitu
TPaEKTOPHIO €€ JBIKEHHs, €C/iM B HayaJbHbIi MOMEHT r=7i
H CKOPOCTb V=0, I1€ i H j — OpTbl oceit X H Y.

4.39. Bpycok Maccel m HaxOIWTCs Ha rJafikoli TOpPHU3OH-
Ta/bHOI NoBepXHOCTH. K HeMy NPHKpeIJIeHa Jierkasi NpyxHHa
secTkocTH %. CBOGOMHBI KOHEl MPYKHHBI Hayalw InepemMe-
[aTh B TOPH3OHTAJBbHOM HANpPaBJIEHHH BIOJIb MPYXKHHBE! C HE-
KOTOpOil TOCTOSIHHOf CKOpOCTbio. tlepe3 CKOJBbKO BDEMEHH
HAJO0 OCTAHOBHTb 3TOT KOHEI HPYKHHbI, yTOGHl HOC/TE OCTa-
HOBKH OpYCOK He KoJjeGajcs?

4.40. Teso Macchl /1 BHCHT Ha TpYXKHHe, PHKpPENJIeHHOH
K TOTOJKY KabuHb! jiH(Ta. JKECTKOCTb NPYKHHBL X. B MoMeHT
{—0 Ka6HMHa Hauaja MOIHHMAThCS ¢ ycKopeHneM a. IIpeneGpe-
ras Maccoi NpYKHMHB], HaiTH 32KOH JIBHKEHHS TIpysa y(
OTHOCHTEJIbHO Kabuubl jmdra, ecmm y(0)=0 # y(0)=0. Pac-
CMOTPETb JiBa clyyas:

a) a=const;

6) a=af, rie o — TOCTOSHHASA.

4.41. Teno maccet m=0,50 Kr BUCHT Ha Pe3WHOBOM MIHYypeE
¢ Kos(unmentom ynpyroctn =50 H/m. Haiitn Maxcnmadb-
HOE pacCTOsiHMe, Ha KOTOpOEe MOXHO OTTSIHYTb
BHM3 TeJo, 4TOOH €ro KojebaHHs elle HOCHJIH 77
rapvoHHuecKuit xapakrtep. KakoBa DpH 3TOM
sHeprus KoJjeGanuii Tena?

4.42. TeJso Maccsl /m ynajo ¢ BBICOTH K Ha A
yalKy npyxKuHHbX BecoB (puc. 4.9). Maccht -
yalTKH M IPYKHHB! NpeHeOpeRUMO MaJlbl, KeCT-
KOCTb TiocjienHell . IIpHHIHYB K Yallike, Teslo

- J

HauMHAET COBEpLIaTh rapMOHHYECKHE KojeGaHHs §

B BEPTHKaJbHOM HanpapjenuH. Haitn ammim- S

Tyny KoJeOaHHH H HX 3HEPTHIO. S
4.43. B ycnoBusix mpelblaylLiei 3ajiaul mac- 7.

ca yawkp pasHa M. HaliTm ammumrtyny KoJe- Prc. 4.9
GauMil B 3TOM Cllyuae.

4.44. Yactuna wMacchl /m JBHXKETC B INIOCKOCTH xy TOA
JeHCTBHEM CHJBI, 3aBHCsmlell OT CKOpocTH no sakoHy F=

=a(yi—xj), Tie @ — NONOKHTEIbHARA NOCTOSHKAS, inj—opTn
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ocel x M y. B HavanbHbIH MoMenT /=0 yacTHNA HaXOAUIACh
B TOuKe x=¢=0 U UMesa CKOPOCTb V, B HaNpPaBJEHHH OpTA j.
Haittet 3akoH JiBmxkenust yactTuus x(f), y(f), a Takxe ypas-
HEHUe ee TPaeKTOPHU.

4.45. OnHOpoAHEI CTepXKeHb AJHHL [ COBEpIIaeT MaJbie
KOJIe6aHHs] BOKPYT FOPH3OHTATLHOR OCH, MepneHIHKYJ/spHOH
K CTeDKHIO U NPOXOHsiiled Yepes ero BepXHui Komeu. Haiirn
nepuos; KoneGanmii. TpeHUs Her.

4.46. MaremaryuecKuii MasTHUK AJUHH [,—40 cM U TOHKHI
OIHOPOJHBIH CTepenb AMHEE /=60 cM COBepIIaoT CHHXPOHHO
MaJbe KojieGaHdsi BOKPYT TODH3OHTaJbHOH ocH. Haiite pac-
CTOSIHHE OT LEHTPa CTEPXKHH [0 3TOH OCH.

4.47. Haiiti KpyroByio 4aCTOTy MaJbiX KOJ€6aHuil TOHKOTO
OZIHOPO,IHOTO CTEPXKHH MAacChl 71 ¥ AIHHE [ BOKPYT IOpPHUSOH-

; TaJbHOH ocd, npoxofsuel yepes Touky O (pHc.

(0{?4 4.10). JKectkocTb mpykHHBI X, €e Macca mpe-
HeOpeXXUMO Masna. B nosokeHHH paBHOBecHs
CTEpIKEHb BEPTUKAJIEH.

4.48. OnHOpozHBIli CTEPKEHh MAacCHl 711 CO-
BepuIaeT Majbie Koje6GaHHs BOKPYT TIOpPH3OH-

z
“
2
x
A X A0 I
Z -~
Puc. 4.10 Puc. 4.11

TalbHOH ocH, npoxojsined uepes Touky O (puc. 4.11). Ilpa-
BEifl KOHEL, CTEP3KHs NOJBEIIeH Ha HEBEeCOMOH MPYKHHE JKecT-
KocTH x. Hafith mepuon koneGaHME CTepkHS, €CAM B MOJO-
JKEHHH pAaBHOBECUS OH TOPH3CHTAJEH.

UL
A
wiq g
[
\
(#4 o
\ I ‘
1 \‘ 11Z
\ |
Lo ! 0
. T 1|
r ==J .
Puc. 4.12 Puc. 4.13

4.49. OnHOpOJHBIR CTepKeHb MACCH m=1,5 Kr, BHCAHH
Ha IIByX OJMHAKOBHIX HHTAX JyHHH [=90 cMm (puc. 4.12), no-
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BEPHYJIH Ha MaJklil YroJl BOKPYT BEPTHKAJBHOH OCH, TPOXOAs-
mell uepe3 ero cepennny C. IlpH 3TOM HUTH OTKJOHHMJIHCH Ha
yroa o=>5,0°. 3arem cTepkeHb OTIYCTHJH, H OH Hayay coBep-
1aTth Manpie KoneGanusa. Haiimu:

a) mepHofl KoJeGaHME;

6) sHeprHi0 KoJeGaHHEl CTEPIKHS.

4.50. T'opusoHTaNBHBIN ONHOPOAHEIE AHCK Macchl /11 H pa-
Jmyca R ykpenJeH Ha KoHIle ToHKoro ctepxHst A0 (puc. 4.13).
[Ipu moBopoTe nucka Ha yros ¢ BoKpyr och AQ Ha Hero JIel-
CTBYeT MOMEHT ynpyrux cui1 N,=—kg, rae k — nocrosiHuas.
Haiitn aMniMTyy MasbiX KpyTHJIBHBIX KosteGaHuii U UX 3Hep-
THIO, €CJIM B HayaJbHBIH MOMEHT JMCK OTKJIOHHJIH Ha YIOJ
U3 TIOJIOXKCHHS PaBHOBECHSI M COOCIMJH €My YIJIOBYIO CKO-
pPOCTE .

4.51. OnHopozHEIl cTep:KeHb MaccHl m W AJjuHH [ coBep-
1uaeT Majble KoJebaHHsi BOKPYT FOPH3OHTAIbHOH OCH, TPOXO-
Isiel gepes ero BepxHuil konenl. HafiTu cpenHioio 3a mepuof
KoJleGaHusl KHHETHYECKYIO SHEpPTHIO CTEPIKHS, €CJIH B Hayajb-
HEBIl MOMEHT €ro OTKJOHHMJIM OT BepTHKanu Ha yroa 4, H coob-
LMJH €My YIJOBYI0O CKOPOCTH .

4.52, ®usnyeckui MasiTHUK YCTAaHOBHJIM TaK, YTO €r0 LEHTP
TSIZKeCTH OKa3ajcs Hall TOUKOH mnojpeca. 3 3TOro mosoxeHHs
MasiTHUK Hayas JIBUFaTbCsl K TIOJOKEHHI0 YCTOMUNBOrO paBHO-
BECHs1, KOTOpOE OH MpOolliesl ¢ YIJIOBOH CKOpOCThiO ©. Ilpene6-
peras TpeHHeM, HAHTH MepHoOl MajbiX KoseGaHHH 3TOro Mmast-
HHKA.

4.53. Owusnyeckuii MasTHHK cOBeplLuaeT Masble KoJieGaHus
BOKpPYT TropH3oHTajbHOH ocH O ¢ wactotoii w;=15,0 ¢,
Ecivm B nosoeHHH paBHOBECHSI K HeMY NpPHKPENHTb O],
oceio O Ha paccrosinuH [=20 cM OT Hee HeGONbLIOE TEJIO Mac-
c¢el m=>50 r, To yacToTa KosneGaHui CTaHOBHTCH @o==10,0 ¢~1.
HaiiTh MOMEHT HHepIMH NePBOHAYAJILHOTO MasiTHMKA OTHOCH-
TensHO ocH 0.

4.54. Jlpa ¢u3HuecKMX MasiTHHKA COBEPUIAIOT MaJjkle KoJe-
GaHHs1 BOKpYT OIHOI H TOH Ke rOPH3OHTAJLHON OCH C 4acTo-
TaMH ©; H 0. VX MOMEHTE HHEPIHH OTHOCHTE/ILHO JaHHOH OCH
PaBHBbl COOTBETCTBEHHO I; M [,. MasiTHHKHM TpHUBENM B COCTOSI-
HHEe YCTOHMYMBOTO pABHOBECHS H CKPENMMJH JAPYT C APYroM.

KakoBa Gyzer uacTora MajibiX KoJeGaHHH COCTABHOIO MasiT-
HHKAP

4.55. OnHoponHBI cTep:keHb IJIHHBL [ COBEpliaeT MaJble
KosieGaHusi BOKPYT TroOpH3OHTalbHOH ocH OO’, nepmeHIuKy-
JISIPHOR K CTEPXKHI0 H MpPOXOAAIIECH 4epe3 OfHY M3 €ro TOYEK.
Haiith paccrosiume mMexkay LEHTPOM CTepxHs1 M ockio 00,
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IpH KOTOPOM NEpHOA KoJefauuéi Gyjer HaMMeHbuHM. Yemy
OH paBeH?

4.56. Tomkasi ofHOpOIHAsi MIACTHHKA B (OpMe PaBHOCTO-
POHHETO TPEYrobHHKA C BBICOTOH f CcOBEpIlAeT MaJjble KoJe-
GaHusl BOKPYI TFOPH3OHTAJIBHOH OCH, COBNANAIOWEH C OTHON
M3 ero cropoH. HaiiTh nepron koseGaHuii M NPHBEIEHHYO
JUIHHY JaHHOTO MasiTHHMKA.

4.57. MaatHUK npencTap/isieT coGofi JETKHi TOHKOCTEH-
HBIH ChepHYecKHil cocyl pamuyca R, KOTOPBIH LEJHKOM 3a-
nosuer Bozioil. CoCyR yKpemsieH Ha JIErKOM JKeCTKOM CTepiKHe
(pHc. 4.14). Paccrosinve mexny Toukol nozseca O u HEHTPOM
cocyia pasHo . Bo CKO/MBKO pa3 M3MEHHTCS NepHON MalblX
KOJIEGAHH TAKOro MafTHHKA IOCJHE TOro, Kak BOJA 3aMepa-
HeT? BSI3KOCTBIO BOZLBI U M3MEHeHHeM ee 06h- p
€Ma NpH 3aMep3aHHH npeHeGpeyb.

4.58. T'nagkuii rOpU3OHTAJMBHBIE  IHCK
BpamawT BOKPYr BepTHKaJbHOH ocH O .
(puc. 4.15) ¢ nocTOSHHON YIVIOBOH CKo-

3
=
X

§xmmmv

Puc. 4.14 Puc. 4.15 Puc. 4.16

pocTbio ©. Ha HeM HaXofuTcst TOHKMH ORHOPOXHBL CTEPKEHD
AB nnvHpl I, KOTOpBIH COBEpLIaeT MaJible KoneGaHHst BOKPYT
BEPTHKANIbHON OCH A, VKDEIUIEHHOH Ha [CKe Ha paccTOSIHHH
a ot ocu O. Haiiti yactory , 3TMX KoneGauui.

4.59. Haiitn yactory Mamibplx KovieGaHHE CHCTEMBI, NOKa-
3aHHOH Ha puc. 4.16. M3Becthbl pammyc 6J0ka R, ero MOMeHT
HHepLUHH [ OTHOCHTENIBHO OCH BpAIlEHHsi, Macca Teda /M M
KECTKOCTD IPYIKHHBI %. MacChl HUTH M NPYXKHHEI npeneGpe-
2KHMO MaJibl, HHTh IO GJIOKY He CKOJIb3HT, TPEHHsI B OCH 6JI0Ka
HeT.

4.60. OnHOPOIHEL! WHIMHAPHYECKHH GJIOK Macchl M H pa-
Anyca R Momer cBOGONHO NOBOpauHBATHCS BOKPYT TOPH30H-
TajbHOM ocH O (puc. 4.17). Ha 6ok mioTHo Hamorana HHUTB,
X CBEIIMBAIOWEMYCsl KOHIY KOTODOH NpHKpemyieH rpys A.
STOT IPY3 YPaBHOBEIUMBAET TOYEUHOE TEJO MACCHI m, ykpen-
JIeHHoe Ha ofcfie 6/10ka, NpH ONpeIeJeHHOM 3HAYCHHH yria a.
Haiitn wacrory Masbix KoseGammii cHcTeMbl.
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4.61. CoyioniHoi ONHOPOAHBIH IMIHHAP PaJuyca r KAaTaeTcst
6e3 CKONILKEHHS! 1O BHYTPEHHe{i CTOPOHE IHJIMHAPHUYECKOR
MIOBEPXHOCTH pajuyca R, coBepuias MaJjbie KoseGanus. Haitu
HX nepuoj,

4.62. CnyioniHO# OHOPOIHLIN LMJIHHAP MACCh! /11 COBEPILIALT
Mayible KoJieaHus Mof JeHCTBHEM ABYX NPYIKHH, CyMMapHAas
XECTKOCTb KOTOphIX paBHa % (puc. 4.18). Hakitn nepuwon 3tux

Puc. 4.17 Puc. 4.18 Puc. 4.19

kosne6aHuil B OTCYTCTBHE CKOJIbXKEHHsl. Macca mpyxuH npexe-
GpexuMo Mana.

4.63. B cucreme (puc. 4.19) N — Hutb, K HHXKHEMY KOHLY
KOTOpOH NoJiBelleH mapuk A, K KOTOpOMYy B CBOIO OuYepeAb
NOLBEIIEH HA HUTH IJMHHOH [ miapuk B. BepxHuil KoHen HutH
N coBepriaer masnble rapMOHHYECKHE KOJIEGAHHS TAK, 4YTO
HuTL N ocraercs Bce BpeMsi BeptHkasbHOiH. Hafitn yactory o
STAX KoJsie6aHui, €c/d Macchl mapukoB A u B paBHEI cOOT-
BeTCTBEHHO M u m.

4.64. JIpa Ky6uKa, MacChl KOTOPLIX PaBHbI /1, H iy, COENH-
HHJIH HEBECOMOH [NPYMHHKOH JKECTKOCTH ¥ H TOJIOXKHJIHM Ha
IJIaJIKyl0 TOPHU3OHTAJILHYIO IJIOCKOCTh. 3aTeéM KYGHKH HEMHOTO
¢6u3usH ¥ OJHOBPEMEHHO OTNYC-
THnu. Habith co6cTBeHHYyI0 Yacro-
TY Ko/e6aHuH CHCTEMBL.

4.65. JlBa mapa ¢ MaccaMu
m=10 kr u m,=2,0 Kr Ha-
CakeHhl HA [JIANKHH TOPH30H- Prc. 4.20
TanbHeld crepxens (puc. 4.20).

Iapsr casansl Mexay coG0H JIETKOH NPYKHHKOH € JKECTKO-
croio ®x=24 H/m. JleBomy mapy cooBuim/iH HaYaJNbHYIO CKO-
pocts v,=12 cm/c. Haiiru:

a) 4acTOTy KosieOaHHH CHCTEMBI B NPOIECCe NBHIKEHMS;

6) 3HEPTHIO U AMIVIMTYRY KoJeGaHMI.

4.66. Haiitn mepuon MasibIX KPYTH/IBHBIX KOJieGaHHE CHC-
TEMBI, COCTOSMIIEH H3 JABYX HMCKOB, HACAXKEHHBIX HA TOHKHH
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CTEPHEHb € KONPQUIMEHTOM KpyueHHs k. MOMEHTH WHepHuM
JIMCKOB OTHOCHTEJILHO OCH CTep¥Hsl paBHu I, u I,.

4.67. Monenb Monekynsl CO, — TpH wapuka, coelHHeHHbe
OIMHAKOBLIMH JIETKEMH OPYJKHHKAMH M PaCHOJIOXEHHbIE B TO-
JIOXEHUH DpaBHOBecHsl BJIOJb ORHOH npsmoil. Takas cHcrema
MOKET COBepuIaTh NPOROJbHBIC KOJeGaHHs ABYX THHOB, Kak

o c 0 MOK432HO CTpesiKaMu Ha pHC. 4.21.

7) TG TR 3Has MaccHl 4TOMOB, HaHTH OTHoOLIE-
— <—  HHEe YacToT 3THX KoneGanuil.

4.68. B saxpbiToM ¢ ofoux Top-

0 ¢ Q LIOB FOPH3OHTAJNLHOM LHJUHIpE, 33-

<«—  —» «— TOJHEHHOM UJieajJbHBIM I'a30M C IOKA-

Prc. 4.21 3aresieM agualaTs! y, HAXOOUTCS TOP-

IIeHb MACCH! #71 ¢ [JIOLAALI0 CEYEHHSN
S. B nosioxeHun papHOBecHs! [aBJIeHHe I'a3a PABHO D,  IOPLIEHb
JEJUT LHJHHAD Ha JIB€ OfVHAKOBHIE YacCTH, KaKjas OGHEMOM
Ve. Haiitn wactoTy Manmix kKoneGaHuii NIOPLIHS OKOJIO TOJIO-
JKEHHUA DaBHOBeCHSl, CUMTasd Npolecc B rase ajnabaTHyecKuM
H TPEHHE HHUYTOXKHO MAaJbIM.

4.69. Ha ropusonTtanproil naockocTd ¢ KosdduieRTOM
Tpenust k=0,10 nexur 6pycok Macch m=0,50 Kr, cociuHeH-
Hbll TOPH3OHTaNbHOH HeRehOPMHPOBAHHON NPYKHMHKOH CO
creHkofi. )KecTkoers npyxunku x=2,45 H/cw, a ee macca npe-
HeOpexkuMo Mana. Bpycok cvecTran Tak, uto npysxumka pac-
TAHyJNach Ha x,=3,0 cM, W 3arem otmycTuau. Haiitu:

a) mepuon KojebGaHuii 6pycKa;

6) uucno koneGanui, KOTOPOE COBEPIIAT GPYCOK J0 OCTa-
HOBKM,

4.70. 3aryxaiompie KoneGaHusi TOYKHM TIPOMCXOHAT [0 3a-
Koy x=ae~? sin wf, Haiitu:

a) aMNIUTYXy CMELleHHsi M CKOPOCTb TOYKH B MOMEHT
t=0;

6) MOMEHTH BpeMeHH, KOIZda TOUKA NOCTHIaeT KpaliHHX
TIOJIOXKE M.

4.71. Teno coBepwiaeT KpyTHIbLHbE KONeGaHUS 1O 32KOHY
=0 B cos wf. Haiitu:

@) YIVIOBYIO CKOPOCTb () U YIVIOBOE YCKOPEHUE ( TeJa B MO-
MeHT [=0;

6) MOMEHTH BpeMeHH, KOTJa YIJIOBas CKOPOCTh MaKCH-
ManbHa.

4.72. Touka copepllaeT 3aTyXaoupe KONeGaHUS C YACTO-
Toil © M KO3(xpHLmenToM 3atyxaHnusi P no sakony (4.16). Haiiru
HZYanbHYIO aMIUIUTYLY Gy ¥ HavajbHyio (asy o, ecid B Mo-
MeHT =0 cmeleHHe TOUKH M NPOEKLHs ee CKOPOCTH PABHBI:
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a) %=0, %>0; 6) x>0, %=0.
4.73. OcuaISTOp CO BpeMeHeM pesakcamuu t=20 ¢ B MO-
MeHT =0 HMeeT HayasJbHOE cMelenne x,=10 cM. Ilpy KakoM

3HAYEHHM HAYaJbHO CKODOCTH Xg STO CMELIEHHE OKaXeTcs
paBHBIM CBOEH aMIUIHTYJIC?

4.74. Touka coBeplnaeT saTyxarollue KoseGaHus ¢ YacTo-
roli =25 ¢~1. Haiitu kos(puurent satyxanus f§, ecn B Ha-
yaJbHbI MOMEHT CKOPOCTh TOYKH paBHA HYJIO, a €e CMelleHne
U3 TIOJOXKeHHsl paBHoBecusi B 1=1,020 pasa MeHpIIe aMIUTH-
TYIEL
4.75. Touka copepluaeT 3aTyXaloulue Ko/jeGaHHfl C YacTo-
Toii @ ¥ Kosoduupentom saryxamus f. Haiitu ammnanryny
CKOpOCTH TOYKH KakK (YHKUMIO BPEMEHH, €C/M B MOMEHT
1=0:

a) aMIUIMTyJa ee CMELIEHHsl DaBHA (;

6) cvemenne Touk x(0)=0 M OpOEKuMsI €€ CKOpOCTH
U (0)=%,.

4.76. Marevaruueckuii MasTHHK COBeplIaeT KojeGaHus
B cpelne, JUls KOTOpoil JorapugMHyecKuil JIeKpeMeHT 3aTyxa-
uus A,=1,50. Kakum Gyzer 3Hauenue A, €/ CONpPOTHBJIEHHE
cpenbl yBenuunTb B n=2,00 pasa? Bo CcKo/bpKO pas c/leayer
VBENMYHTD COTIPOTHBJICHHE CpPEJbl, YTOGEI KoJ1€GaHuA CTajH
HEBO3MOMCHEL?

4.77. K neBecoMOH mNpy:KMHE NOABECHNIM TpysHMK, H OHA
pactanyaacs Ha Ax=9,8 cm. C KakHM NepHOAOM Oynmer Koue-
Gatbest Tpy3HK, €ciM eMy Jath HeGaJbliofi TOYOK B BepTH-
KaJbHOM HarpasjieHuu? JlorapupMuyeckuil NEKPEMEHT 3aTy-
xamua A=3,1.

4.78. Haiitn noOpoTHOCTE OCHU/MIATOPA, Y KOTOPOro:

a) amIIHTyJa CMeIlEHHs] YMEHbIaeTcss B n=2,0 pasa
yepes Kaxine n—110 nepHoOLOB KoJeGaHuk;

6) cobcTBeHHast yacToTa wp==100 ¢ ¥ BpeMs peslaKcanuu
=60 c.

4.79. YacTHny CMEeCTHIH H3 HOJIOXKEHHS PaBHOBECHS HA
paccrosiaue [=1,0 cu B npenocTaBunH camo ceGe. Kakoii
HyTh NpoiifieT, KoIe6JfCh, 3Ta YaCTHIA 10 TIOJIHOH OCTAHOBKH,
ecqn  Jorapudvuueckuil JIeKpeMenT 3atyxamus A=0,020?

4.80. Haiitm [OGpOTHOCTD MAaTEMATHYECKOIO MAasfTHHKA
JUMHE [=50 cM, ec/i 3a TPOMEKYTOK BpeMeHH T=5,2 MHH
€ro TOJIHAS MEeXaHuyeckasi 3IHEPrusi yMeHbUIWIack B 1=
=4,0-10* pas.

4.81. Onnoponuui#l muck pajggyca R=13 cM MoxeT Bpa-
WAThcsi BOKPYT FOPHM3OHTANBHOM OCH, NEPNEHIMKYJAPHOH K
€ro TJIOCKOCTH ¥ TpOXoasuiedi uyepe3 kpail aucka. HaitTu
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NEpHOA ManbiX KoneGaHuil 310r0 IHCKa, eCli JiorapupMHue-
CKHil JSKpeMeHT 3atyxamus A=100.

4.82. Toukn#i onHOPOMKKIA JHCK Macchl m u panuyca R, nox-
BEIEHHbI B FOpPH3OHTANbHOM MONOMKEHHH K yIpyrofi HuTH,
COBEPIaeT KpYTHJAbHBIE KONEOAHHS B IKUJAKOCTH. MomeHT
YOPYTHX CHJl CO CTOpPOHBI HHTH N=0.p, Ille & — NOCTOsHRAfA,
¢ — yros noeopoTa M3 noJioxkeHus papHobecusi. Cuna conpo-
THBJIERHUA, JEfCTBYIOUlas Ha €IHHHLY NOBEPXHOCTH JHCKa,
Fy=nv, rae 7m — nocrositHas, v -— CKOPOCTb JaHHOTO 3Jie-

: MeHTa JHCKa OTHOCHTENIbHO KHJKOC-

777772 TH. Hafith yacToTy Manibix kosieGaHui.

0 4.83. lnck A pammyca R, non-

BEILEHHBIH Ha ynpyrofl HHTH MeXHy

JBYMAl HEMNOLBHXXHEIMH IJIOCKOCTAIMH

(puc. 4.22), coBepiuaer KpyTHJbHbE

uiiiil|vessitsssy,  Konebarus BOKpYr ceoefi ocu OC,

= = A MoMeRT HHepIMH JHCKa OTHOCHTEb-

U sTOlt ocu 1, 3a30p MexIy IMmC-

g KOM H KaXJOoH H3 nJockocTedi Hh,

Puc. 4.22 nprueM A< R. Hafitu Bs3kocTs rasa,

OKPY2KaIolllero JHCK A, ecnu nepuoa

KoneGaHui nucka T W JnorapudMHYecKHii JEKpEMEHT 3atry-
XaHHA A.

4.84. WMapur Macch m MoxeT cosepmath He3ary Xalomiue
FapMOHHYECKHE KOJe6aHHA OKOJIO TOYKH x=0 ¢ COGCTBEHHOR
YacToTOH ®y. B Moment f=0, korma AapHK HaxolmJcs B CO-
CTOAHHH DABHOBECHf, K HEMY MPHJIOXHJIH BbIHYXKAAIOLLYIO
cuny Fy=F, cos o, cOBNaJaolily0 N0 HATPABJIEHHUIO C OChIO X.
Haiitn 3aKkoR BBHIHYXJEHHBIX KoseGanuii mapuka x(f).

4.85. YCT2aHOBHTbL B YCJOBHSIX npelpAyIeH 3a1a4n 3aKoH
ABUMEHUS LIapHKa x(f), eCim 4acTOTa BBIHYXKJAAOLIEH CHUMbI
PaBHa COOCTBEHHOH HacToTe ®, KoneGaHuii wapHka.

4.86. Yacthua maccel m MOXeT cOBeplaTh He3aTyXalomime
rapMOHHYECKHe KoseOanusi 1oy JeficTBHeM ynpyrof CcHiml
¢ koadppunuentom x. Korna yacTuia Haxomuaach B COCTOSIHHM
PaBHOBECHs, K Hefi NPUJIOKHIK NMOCTOSARYIO cuny F, Kotopast
DefiCTBOBana B TedeHHe T CeKyHZ. Haiitu aMIIHTYLy KoJeba-
HHii YaCTHILI TIOCKE OKOHYAHHS JIEHCTBHA 5TOH CHJLL Haobpa-
8UTb NpHMePHHIH rpaduk koneGaunii x(f). Mccnenopath pos-
MOXKHEIE CJyYaH,

4.87. Ha ocumnistop macckl m Ge3 saryxanus ¢ cOGCTBeH-
HOM 4acTOTOR o, IEHCTBYET BBHIHYXKIAIOWIAsA CHNA 110 32KOHY
Fo cos @!. Tlpn Kakux HaYanbHBIX YCIOBHSIX (%o 1 xp) ¢ camoro
Hayana CyAyT NPOMCXOIMTb TONBKO BHIHYIKIEHHBE KOJeGaHHs?
Halitn sakon x(f) B 3ToM cayuae.
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4.88. OuenuTb, uepe3 CKOJbKO BpPeMEHU YCTAHOBATCA KO-
nebanus B cucreme ¢ joGporHocteio Q=1,0-10% u coberBenHoil
yacroroll KoneBanuit ©,=5000 c™* npH pesoHaHCHOM BO3Zneil-
CTBUH HA 3Ty CHCTeMy BBHIHYKJAIOWell rapMOHHYECKOH
CHJTBI.

4.89. Haiitu pasnocTb a3 ¢ MexIy CMeIeHUEM U BBIHYIK-
Jaoilell CUofi TNpu pesoHaHce CMeLeHHs, eciu coOCTBeHHast
yactora Kosiebatull ®,=50 c™' M KO3pPULHEHT 3aTyXaHHsi
p=5,2 c7*

4.90. Ilapuk macchl m, TONBeILeHHbIH K NPYXKHHKE, YA-
aunser ee na Al, Tlox nefictBHeM BHellHeli BepTHKaNbHON CHJIEL,
MeHSTIoefics N0 rapMOHUUECKOMY 3aKOHY € aMmIiuuTyjolt Fo,
IIapUK COBepIliaeT BBHIHYKIeHHble Konebauus. Jlorapugmuue-
CKUR IeKpeMeHT 3atyxanusa A. llpene6Gperas maccoil mpyXUHKH,
HafiTH YacTOTy © BLIHYXKIAKOUIEeH CHJIBI, TMPH KOTOPOH aMIliH-
TyAa @ CMeleHHs Imapuka Makcumasbha. KakoBo 3HaueHue
3TOH AMIIUTYZBI?

4.91. HaiiTn BrIpameHue IJisi BBIHYXKAAWOMEH CHJIBI, TMOJ
JIefiICTBHEM KOTOPOH OCHHJIIATOP MacChl m ¢ KO3hhHIHEHTOM
saTyXanusi P HCTBITHIBaeT rapMoHHuYecKue KosefaHus no 3a-
Koy x=a sin(w./—¢), re w, — coOCTBeHHas YacToTa OCLUJI-
JiATOpA.

4.92. OcuunsTOp MacCHl #11 ABHIKETCSA N0 3aKOHY X=a sin of
nop peficTBUEM BhIHyxpawowell cHibl F,=F,cos of. Haitu
Ko3pduUMeHT 3aTyXaHus P ocuunsTopa.

4.93. Haiitu MakcuManbHOe 3HaYeHHe aMIVIUTYJbl cMelle-
HUS OCLMJIIATOPA, COBEPIIAIOIIETO YCTAaHOBHBIIMecs KoseGa-
HHS Toj JeficTBUEM BhIHYKJawoileli TapMOHHYECKOH CHJIBI C
avmmuTynolt F,=2,50 H, ecsm yactota 3atyxawoux Koseba-
Huii panHoro ocuuuiATopa 0 =100 ¢~ ¥ KO3QpUIHEHT conpo-
TuBJeHus (KOS(GMHUIUHEHT MNPONOPUUOHATBHOCTH MEXAY CHJIOH
compoTuBJeHHsi U CcKopocTeio) r=0,50 kric.

4.94. AMIINTYOR CMEIEHHH BBIHYXKIEHHBIX rapMOHHYe-
cKuX Kosebamufi mpH uacrorax ;=400 ¢™* ¥ w,=600 c™*
paBibl Mexxy coBoli. HaiiTu yactoTy o, NpH KOTOPOH aMIljiH-
Tyfa CMelleHUs1 MaKcuMmalbHa.

4.95. Tlpu uacrorax BHIHYKAAWILEi TapMOHUYECKOH CUJIBI
©; U 0, aMIJIUTya CKOPOCTH YacTHUIIbl paBHa IMOJIOBHHE MaK-
cHMaJsibHOro 3HayeHMsi. Haltu:

d) uacToTy, COOTBETCTBYIOULYIO PE€30OHAHCY CKOPOCTH;

0) koshduIMeHT 3aTyXauds [ M 4aCTOTYy o 3aryXaiomuXx
KoJieDaHui.

4.96. Hekoropas pesonancHas KpuBas COOTBETCTBYeT OC-
LMJIIATOPY C  JorapudMHYeCKHM JEKPEeMEHTOM 3aTyXaHHs
4=1,60. Haiiru mns 3To#f KpUBOH OTHOLIEHHE MaKCHMAJ/BHOH
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aMIUTATYIBl CMENIEHHS] K aMILINTYJe CMeIleHHs! OpPH OY€Hb
MaJIofl YacToTe.

4.97. Teno maccrt m, NOABEILIEHHOE HA HEBECOMOH MPYXHHE,
COBepIIaeT BLIHYXJAEHHLIE KoJebaHusi ¢ aMIANTYIOi g ¥ yac-
TOTOH . CoOCTBeHHast uacToTa KoJsieGaHHi CHCTeMbl paBHa
©,. Haiitu cpepHiolo 3a nepHol MeXaHuuecKylo 3HEPrHio naH-
HOTO OCHHJIIATOpA.

4.98. Tlon pelicTBHEM BHeIIHell BEPTHKAJbHOH CHJbl F,=
=F,coswt Tesio, NOABEIUCHHOE Ha MNPYXKHUHKE, COBEPLUACT yC-
TAHOBHBILHECH BLIHYXKIEHHEIC KOJeGaHHs 1O 3aKOHY X=
=a cos (wf—¢@). Haittn pabory cuib F 3a nepuop KojeGanus.

4.99. Tlon pefictBuemM MomenTa cun N,=MN, cos ol Teno
COBEpLUACT BbIHYIKIEHHBIE KPYTHJbHLIE KOJeGaHHs 10 3aKOHY
¢=¢,, cos(wi—a). Haiiru paoty cus TpeHus, HeHCTBYIOMMX
Ha TEJO, 3a Mepuosl KoJsieGaHHd. .

4.100. apyuk maccel m=>50 r nopBelleH Ha HEBeCOMOR
npyxutke xectkoctd x=20,0 H/m. Tlon nefictBuem BrHYX-
JalmeH BepTHKAJbHOH TapMOHHYECKOH CHJEI €  4acTOTOR
©=25,0 ¢™! mapyK coBeplUaeT yCTaHOBHRIUHECS! KOJebaHHMsI.
Ilpu 3ToM cMewmeHne mapHka OTCTAET NO (Gase OT BLHYKAAIO-
meil cusel Ha @=3n/4. Haittu no6poTHOCTE JAHHOTO OCLHJLIS-
TOpA.

4.101. apuk macchl m, NONBEIUCHRKI HA HEBECOMO# npy-
KHHKE, MOXET COBepllaTh BepTHKaJbHbe KoJe0aHHS C KOxp-
¢uuynentom satyxamnsi B. CoGcTBeHRAst uactota KoseGaHuil

. [Ton neficTerieM BRelUHell Bep-
TUKAJbLHOH CHJIBI, MEHSIOIEHCS 11O
sakoHy F,=F,cos@f, mapux co-
BepIUaeT YCTaHOBHBIUHECS Trapmo-
HUYecKHe KoseGanwnsi. Haiin:
a) CPeJIHIOI0 3a TMEpHON KOJe-
6anyst MomHOCTL (P) cuanl F;
6) 9acToTy ® BHIHYAJIAOMERH
CUJBl, NPH KoTopo#l (P) makcu-
Ma/bHa;
i B) uemy paBua (P),,..?
100 200 300 we?  4.102. Cpenusis MomHoCTb (P)
Prc. 4.93 BBIHYXJAIOWEH CHIM B cayuae
YCTaHOBUMBIIMXCSL KoJsie0aHui 3a-
BHCHT OT HX 4acTOTH @, Kak
NOKasaHO Ha puc. 4.23. 3zech NPEANOAATaeTCs, YTO aM-
NJIHTYAa BBIHYXKJAOMEH CHJL TOCTOSHHA, HE 3aBHCHT OT Ha-
CTOTH @.

Hafitu coberBessiyio yactory o, OCHH/NATOpA, €ro Kos(-

¢uuueHT satyxadust B u po6porHocTh Q.

198

<P




4.2. DaeKTpHYeCKHe KOJeGaHHA

@ 3aryxalomue kKoneGasus KOHTypa:
\ g =qne—B! cos (et |-,
rIe
o=V @—PB, o,—1/V'IC, p=R/2L. (4.23)
@ JlorapudMHYeCKHH JIeKDEMERT 3aTYXaHHsA A H LOOPOTHOCTR Q KoH-
Typa ONpefleNIATCA QOPMyNaMH (4-1r). Ilpn cnabom 3aTyXaHHH:
A=xnRVC/L, Q=(/R) V'LLC. (4.26)
@ YcraHoBHHINMEC BLIHYMJeHHHE KOJMeGaHHA NpH NOC/He/0BaTeN k-
HOM BKJIOUEHHH B KOHTyp Hanpskenusn U=U,, cos wf:
1 =1, cos (0f —¢), (4.28)

rie

o)L———l-

v , Be=—p .  (420)

= ]/R2 +(’;L—m—l-c)z

COOTHE’I‘CTBleI]Iaﬂ BEKTOpHas JHarpamMma Hanpmxeﬂnﬁ [I0Ka3aHa Ha

puc. 4.24. y
@ Tlonnoe conpotuBaenHe  HMIE-

IaHc):

Z=V R:L X2, (4.2m

tie X = X1 — Xco— peaKTHBHOE COMpo- 0:
THBJIEHHE.

@ MowHoctb, BHJesifeMast B LENH
NepeMeHHOTO TOKa:

P=Ul cos ¢, (4.2¢)

lm/wc

Puc. 4.24

rie U n [— peficreyiomue (3¢beKTHBHBIE) 3HaueHHsl HANPSIKEHHA H
TOKAa:
U=UV3S, [=I,YV 2. (4.2%)
4.103. Hefonbluo# 1apuk Macchl m=21 r, NolBeeHiHH
Ha HepacTsuKMMON H30/UpYIOIeit HATH Ha BhicoTe h=12 cm
oT GOALLIONH FOPH3OHTANBHOH NMPOBOUSILEH NJAOCKOCTH, COBEp-
LraeT Majnie Kosebanus. [locse Toro Kak eMy COOGLIMJHU HEKO-
TOpHI 3apsin ¢, nepuon KoseGanuil uamenuicsa B n=2,0 pasa.
Haétu ¢q.
4.104. HeConpluag MarHdTHas CTPEJKa COBepLIAET Manse
Kosiebanus BOKPYT OCH, NMEpOEHAMKYJISIPHOH K HAanpaBJeHHIo
BHEIIHero MaruuTHoro nogs. [lpu usmeHneHud MHIYKOHMH ITOTO

199



noJisi nepHoi KoJieGaHUH CTpenkH yMeHbluujcsi B 1==5,0 pas.
Bo CKO/IBKO pas H KaK M3MEHMJIaCh MHAYKUMA noaa? 3aTyxa-

HHe KoJseOaHHii NpeHeGPEXXUMO MaJlo.
4.105. Koutyp (puc. 4.25) ofpasoBaH 1ByMsi NapaJJiess-
HBIMH NPOBOJIHHKaMH, 3aMBLIKAIOLINM HX COJIEHOHJIOM C MHIYK-
THBHOCTbIO L ¥ TIPOBOISIIHM CTEPIK-

HEM MacChl 1, KOTOpHIEi MoxeT Ges

®s z U TPEHHS! CKOJIb3UTh NO NPOBOAHHEKAM,

L >~z IlpoBOomHMKH pacnosioXeHH B TOpH-
m 30HTaJIbHOH IVIOCKOCTH B OJIHOPOA-

HOM BEPTHKAJIbHOM MarHHTHOM HoJe

Puc. 4.25 ¢ unnyknmeit B, Paccrosinne mexay

npoBoiHHKaMy [. B Moment {=0
CTEPXKHIO COOBIIMIIM HauajbHYI0 CKOpocTh U,. Halite 3akom
€ro ABIXeHHsl x(f). CompoTHBIIeHHE KOHTYpa npeHeGpeHMOo
MaJio.

4.106. Karymka MHIYKTHBHOCTH L COSLMHSIET BepXHHe
KOHIBI IBYX BEPTHKAIbHBIX MEIHBIX IIHH, OTCTOSIMIHX NPYT OT
Apyra Ha paccrosiiue . Bnosb myn najgaer 6es HayaJbHOI CKO-
POCTH TOPH3OHTAJILHEIH NPOBOIHHK-NIEPEMBIYKAa Macchl 1 (6e3
HapylieHHs1 KOHTaKTa ¢ IUHHaMH). Bcesl cHeTema HaxomuTes
B OIHOPOZHOM MarHMTHOM NoOJIE ¢ HHIyKuMedl B, nepneHauky-
JIIPHOM K IJIOCKOCTH IUHH. Haiitn 3akoH IBH3KeHMs npoBoj-
HHKa x(f). ConpoTHBJIenHe BeeX NPOBOJHHKOB NpeHeGpEXHMO
MaJio.

4.107. Tok B Kone6aTesbHOM KOHTYpe SaBHCHT OT BPEMEHH
Kak I=I sin o, roe 1,=9,0 MA, ©0,=4,5-10* c~1. EMKoCTb
KoHzeHcaTtopa C=0,50 Mk®. HaiitTk MHIYKTHBHOCTD KOHTypa
H HampsKEHHE Ha KOHJEHcarope B MOMeHT f=().

4.108. B KoHTYpe, COCTOSILLEM M3 KOHJEHCATOPA EMKOCTH C
H KaTylKH C MHAYKTHBHOCTBIO L, COBepIUaloTCsi CBOGOMHEIE
HesaTyXxalolpe KoseGaHus, NPH KOTOPHIX aMIVIHTYJd Hampsi-
HCHHS1 HA KoHJieHcatope paBua U,. Hafitu cBsisb Mexay To-
koM [ B KOHTYpe M Hanpsbkennem U Ha KoHpeHcatope.

4.109. Kose6atenbHbIl KOHTYP COCTOMT W3 KOHJIEHCaTopa
€MKOCTH C, KaTyLIKH € HHAYKTHBHOCTBIO L ¥ mpeHeGpesxuMo
MaJjibiM COMpOTHBJIEHKEM H KJioua. IIpH pasomknytoM Kioue
KOHJIEHCATOP 3apsIMJIM JI0 HanpskenHst U, M 3aTeM B MOMEHT
t=0 samruysu Kmou. Haiiru:

a) TOK B KOHTYPE KaK (DYHKIMIO BPEMEHH;

6) 3. I.cC. CaMOMHIYKIMH B KaTyIIKe B MOMEHTEI, KOTIJia
SJCKTPHYECKAs1 SHEPIHsi KOH[EHCAaTOpa DaBHAa SHEPTHH TOKa
B KaTylIKe.

4.110. Haittu makcuManeHbii TOK B nems (puc. 4.26) u
MaKCHMaJIbHOE HamnpsRKEHHE Ha KOHAECHCATOPE nocje 3aMblKa-
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pHs kaoda K. AKTHBHOE CONPOTHBJEHHE LIENM NpeHeOpeRUMO
MmaJjio.

4.111. B KOHType, COCTOfAIIEM M3 IJIOCKOTO KOHIEHCaTopa
W KaTYIIK¥ HRAYKTHBHOCTH C NIPEHEOPEXXUMO MajibiM aKTHBHBIM
COTPOTHBJICHHEM, TIPOHCXONAT KoaeOaHus
¢ sueprueit W. IlnacTHHBI KOHIeHcaTopa L
MELJIEHHO pa3[BUHYJH TaK, YTO 4YacToTa g ¢
gosebaHuil yBesuuwiace B 1) pa3. Kakyio
paGoTy COBEPIINJIM TP STOM NPOTHB SJIEK- | ,
TPHYECKHX CHJI? K

4.112. Haiitn cOOCTBEHHYIO HacToTy Mg Puc. 4.96
pesonaropa (puc. 4.27), cuutas, 4TO €ro
JiocKas 4acib SIBJSIETCSl KOHJEHCAaTopoM, a LHJHHApHYec-
Kas — UBIYKTHBHOCTEIO. Heob6xomumele pa3mephl YKasanbl
Ha pHCYHKe.

4.113. Ha puc. 4.28 nokasano ceyeHHe TOPOHJAIBHOrO pe-
30HaTOpa, WCNOJB3YyeMOr0 BO MHOTMX MHKDOBOJIHOBBIX TIe€He-

]
[ ]

Puc. 4.27 Puc. 4.28

patopax. Cumtasi, 4TO IIEHTpasjbHasi 4acTb pe3oHaTopa sBJf-
eTcsl TJOCKMM KOHJEHCATOpoM, a TOPOWIanbHas MOJOCTb —
MHIYKTHBHOCTBIO, OLEHHTb COOGCTBEHHYIO YaCTOTY pe30oHaTopa.
Heo6xomnimeple pasmepel JaHbl Ha pPHCYHKeE.

4.114. B KonebatenpHoM KoHType (pHc. 4.29) MHIYKTHB-
HOCTb KaTynikH L=2,5 mMI'H, a eMKOCTH KOHIEHCaTOpOB C,=
=2,0 Mk® u C,=3,0 mx®. KoHnencatopsl 3apAIinjn o Ha-
npsxkenna U=180 B n 3amkuyin kmou K. Haiiru:

a) nepuon CcOGCTBEHHBIX KoneGaHui;

6) aMIUIMTYZHOE 3HaueHHe TOKa uepe3 KaTylIKy.

1 L

’f —[Jm—]—
= == A c
L —I.-__/__—I_
K

Puc. 4.29 Puc. 4.30

i

4.115. dnektpuueckas uend (puc. 4.30) umeer npeneGpe-
JKHMO Majiloe aKTHMBHOE CONpPOTHBJEHHE. JleBHIH KOHZIEHCAarop

201



sapsigunH o HanpsokeHusi U, U 3areM — B MoMeHT (=0 —
saMkHYyJH kJaou K. Hafiti 3aBHcHMOCTh OT BpeMeHH { Hanps-
xeHVH Ha OOOHX KOHIECHCATOpax.

4.116. KousebGaTebHBE KOHTYD COCTOHT H3 KATYIIKH HH-
JyKTHBHOCTH L B KoHzeHcaropa emkocti# C. ConportHb/eHHe
KaTyIIKH H COEJIMHHTEJBHEIX [POBCOB NPEHEOPEHHMO MaJo.
Karyiika HaxoIHTICH B MOCTOAHHOM MarHHTHOM IoJe€, TaK YTo
CYMMapHH1 TOTCK, RPOHHSEIBAIOUIIMA Bce BHTKH KaTyIIKH,
paeen @. B moment =0 MarsuTHOe noJe BoKAouMaln. Cuutasn
BpeMSl BHIKJIOUCHHS OUeHb MajbM [10 CPABHEHMIO C MEPHONOM
cOOCTBEHHBIX KoJieOaHH#H KOHTypa, HalTH TOK B KOHType Kak
(QYHKIHIO BpeMeHH f.

4.117. B KoHType coBepiuaiotcsl cBOOOAHBIE 3aTyXarolHe
Konebanks, NPH KOTOPHX HANPSHKEHHE HA KOHJCHCATOpE Me-
HsieTcsl Bo BpemeHH mno sakoHy U=U,e ® cos wf. Haiitn
MOMEHTH BpeMeHH, KOTNa MOAYJb HanpsKeHHA Ha KOHJIeH-
caTope JOCTHraeT:

a) aMIVINTYLHBIX 3HAYeHHi;

6) MakKcHManbHHX (SKCTpEMAanbHHX) 3HAUEHHH.

4.118. Hekortopuifi kKoneGaTesbHE KOHTYP CONEPIKUT KOH-
IeHncatop eMkocTH C, KaTyulKy ¢ HHLYKTHBHOCTBIO L M aKTHB-
HEIM conpoTHB/eHHeM R, a Takxe k4. IIpH pasoMkHyTOM
KJII04Ye KOHJAEHCATOP 3apfHJH, IOCAE Yerc KJou 3aMKHYJIH,
U Hauvajauch KosieGanusi. HailiTH orHOILeHHe HanpsiKeHHs Ha
KOHJIEHCATOpe K €ro aMIJHTyIHOMYy 3HAYeHHIO B MOMEHT He-
NIOCPEJCTBEHHO NOCJE 3aMBIKAHHSI KJIOYa.

4.119. B xorType c emxocTbio C H WHIYKTHBHOCTBIO L Bpo-
HCXOAAT CBOGCLHBIE 3aTyXalomue KoJieGaHHs, NPH KOTOPEIX
TOK MEHSIeTCS] BO BpeMeHH no sakony I=I,e P sin wf. Haiitn
HanpsixeHHe Ha KOHJAEHCATOpe B 3aBHCHMOCTH OT BpEMEHH H
B MomeHT {=0.

4.120. KouieGaTeqpHBIH KOHTYD COCTOHT H3 KOHIEHCATOPA
emkocTH C=4,0 Mk® H KarTyllKH C HHAYKTHBHOCTBIO L=
=2,0 MI'n ¥ aktuBHBEIM compotuBieHueM R=10 Om. Hafitn
OTHOIIEHHE 3HEPTHH MArHHTHOTO 1NOJIsl KaTyiKH K SHEPrHu
3JIEKTPUYECKOro MOJSI KOHJEHCATOPAa B MOMEHT MakKcHMyMa
TOKA.

4.121. Hekorophli konebaTenbHB KOHTYD COAEPIKHT JBe
NOCJIEACBATEIbHO COEFHEHHHE KaTYIIKH C aKTHBHEIMH CO-
NpOTHBJIEHHsIME Ry ¥ R, U HHAYKTUBROCTAMY L, B L,, npuuem
B3aHMHasi HHAYKTHBHOCTD HX OpPEHEeOPERHMO Maja. DTH Ka-
TYIIKM HaJlo 3aMEeHHTb OIHOH TaK, 4YTofbl YacTotra M A06poT-
HOCTb KOHTYypa He H3MeHHJnchb. HaiiTi uuayKTHBHOCTD H aK-
THBHO® CONPOTHBJEHHE TARKOH KATYIUKH.

4.122. Haittd Bpems, 3a KOTOpPOE AMIUIUTYHA KOJIEGAHHE
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TOKa B KOHType ¢ Io6poTHOCTbI0 Q=5000 ymeHemmTCs B 7)==
=2,0 pasa, ecnu vactota koneGamuii v=2,2 M1y

4.123. KoneGareJibHplil KOHTYp HMeeT eMKOcTe C=10 M@,
WHAYKTUBHOCTE L==25 MI'H M akTHBHOE conpoTuBiehHHe R =
=1,0 Om. UHepes ckoabKO KoJieGanuli aMININTyRa TOKA B 3TOM
KOHTYPE YMEHBILIHTCS] B € pas?

4.124. Ha CKOJBKO NPOIEHTOB OTNHYaeTCs YACTOTa © CBO-
fonHbIX KoJsiebaHuii KOHTYypa ¢ AOGpOTHOCThIo Q=5,0 0T co6-
CTBEHHOH YaCTOTH ) KOJIeGaHWH 3TOTO KOHTypay

4.125. TlpoBofHEK B (opMe KBAZApaTHO PaMKH CO CTOPO-
HOH @, NOABELEHNHH Ha yOpyroil HHTH, HaXONUTCs B OJHOPOA-
HOM POPH3OHTANLHOM MarHHTHOM NOJie ¢ MHAYK-
nueii B. B DOJIOMeHHE paBHOBECHST IUIOCKOCTh — LKL
paMku OapaiieasHa Bektopy B (puc. 4.31).
Bynyuu BeBefleHa M3 NOJIOKEHHsI paBHOBECHS,
paMKa COBeplIaeT Majble KoneGaHusi BOKpPYF
BEPTHKAJILHOI OCH, NPOXOZASLIEH Yepe3 ee LeHTp.
MoMeHT UHEPLIUM PaMKH OTHOCHTEJILHO STOH OCH
1, ee snexTpuveckoe conporubnenue R. Ilpene6- g
perasi MHAYKTHBHOCTBIO paMKH, HaiiTH BpeMs,
Yepes KOTOpOE aMIIIMTYJa ee YIJOBoro nosopora  Puc. 4.31
YMEHBIIHNTCH B € pas.,

4.126. B cxeme (puc. 4.32) 5.1.e. anementa §=2,0 B, ero
BHyTpeHHee conportusienne r=9,0 OM, eMKoCTh KOHJeHcaropa
C=10mMx®, unnyxtiBHOCTD KaTyiku [.=100 M'H ¥ conporHs-

Jenine R=1,0 OM. B HexkoTOpHi MOMEHT

K 3 kmou K pasomgHyau. Haittu sHeprumio
Konebauuii B KOHType:
E TC L a) HenocpeiCTBEHHO NOCJ/e pa3MEIKaHUS
KJII0Ya;
Puc. 4.32 6) uepes ¢=0,30 c noclie pasMHKaBud
KJII04a.

4.127. B xontype, RoGpoTHOCTE KOTOporo Q=50 u cober-
BeHHasl yacToTa KoJebaHuii vy=>5,5 kI'l, Bo36yxiaioTcsi 3a-
Tyxaloune xoneGanus. Yepes CKOJBKO BpeMeHH 3Heprus, 3a-
naceHHasl B KOHType, yMeHbmmmTCs B 11=2,0 pasa?

4.128. KonebaTeJbHHH KOHTYP CONEPKHT KOHAEHCATOP
¢ yTeukoii. EMKkocTh ROHzeHCaTOpa C, ero akTHEHOE CONpPOTHB-
nenve R. MupyktuBHocTh KatymkdH L. ConpoTHBieHHE Ka-
TYIIKH H NPOBONOB npeneOpexuMo Mano. Haiiru:

a) yacrory 3aTyXawinux KoseOaHHil TAKOTO KOHTYpa;

6) ero nO6POTHOCTD.

4.129. Haiiru 106pOTHOCTb KOHTYpa € eMKocTblo C=2,0 Mk®d
H UHAYKTHBHOCTEIO L=5,0 MIH, ecqu Ha noijepraHue B
HEM He3aTyXamowuX KoneGaHHH C aMIVIMTYIOH HanpsiKeHHS
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Ha konjeHcatope U,=1,0 B Heo6xoauMo nOABOANTHL MOI-
Hocth (P)=0,10 MBt. 3aryxanne kosieGaunii B KOHType Joc-
TaTOYHO MaJio.

4.130. Kakyio CpefHIOI MOIMHOCTH JO/KEeH MoTpebnasiTh
KonebaTeJbHBII KOHTYP C dKTHUBHEIM COMNPOTHBJIEHHEM R=
=0,45 Om, uto6bl B HeM INOLJEpIKHUBAIUCh He3aTyXaloue
rapMoHuyeckue komneGaHusl ¢ ammnutynoél Toka I,=30 mMA?

4.131. KoseGatesbHHH KOHTYD COAEPIKUT KOHAEHCATOP
emkocThio C=1,2 B® ¥ KaTylKy C HHAYKTHBHOCTHIO L=
=6,0 MkI'H U akTuBHBIM conpoTusjeHneM R=0,50 Om. Ka-
KYIO CPEAHIOIO MOIHOCTb HYKHO MOABOAUTbL K KOHTYPY, UTOOH!
HOAAepKUBATh B HeM He3aTyXalomye rapMoHHyeckue koneba-
HHSl ¢ aMIVIMTY/Iol HanpspKeHHsi Ha KoHgeHcartope U,=10 B?

4.132. Haiitu yacToTy saTyXawluxX KoJeCaHHil KOHTypa&,
noKasaHHoro Ha pHc. 4.33. Emkocte C, uHAyKTHBHOCTH L U
4KTHBHOE CONpPOTHBJIEHHe R MNpefmonaraiorcsi H3BECTHHIMH.
BrisicHUTB, TPH KakoM cooTHollleHud mexny C, L u R kouseba-
HHSI BO3MOXHHI,

LI J_c LZ _|_c L
L ¢ R, T R, T R
2) 6)
Puc. 4.33 Puc. 4.34

4.133. Mmerotcst n1Ba KoneGaTesbHBIX KOHTypa (pwc. 4.34)
€ KOHJIEHCATOpaMH OfHHAKOBOi eMKocTu. IIpH KakoM cOOTHO-
MIeHHH MeXTY UHAYKTHBHOCTSMH H AKTHBHBIMH CONpPOTHEJE-
HUSIMH KaTyIlleK YacTOThl M 3aTyXaHue CBOOOAHBIX KoJeOaHHH
B 06oMX KOHTypax OyAyT OJHHAKOBLIMH? B3anMuasi HHIyKTHB-
HOCTb KAaTyIlleK JIEBOrO KOHTYpa INpeHECPeRuMo MaJa.

4.134. KoHTYp COCTOMT H3 NOCNEHOBATENbHO BKJIOUEHHBIX
KOHJleHcaTopa eMKoctd C, KaTyllkH HHAYKTHBHOCTH L, Kioua
H CONPOTHBJ/IEHHS], PABHOI'O KPUTHYECKOMY JAJISI JAHHOT'O KOHTY -
pa. Ilpu pasoMkHyTOM Killoye KOHZEHCATOp SapsAMJH A0 Ha-
npsixkenusi Uy 1 B Moment =0 kmiou samrnyau. Hairty Tok 1
B KOHType Kak GyHKUMIO BpeMeHH f. Uemy paseH [P

4.135. KatyliKy ¢ aKTHBHBIM CONPOTUBJEHUEM R M HHIYK-
THBHOCTBIO L MOAKMOUMIH B MOMEHT £=0 K HCTOYHMKY Hampsi-
menusi U=U, coswt. Haittu ToK B Katynike Kak (byHKIHIO
BpeMeHH £,

4.136. llenb, cocTosilylo H3 TNOCJEAOBATEIHHO COEIMHEH-
HBIX KOHJeHcatopa eMkocTH C H COnpoTHBJeHHss R, NMOAKJIO-
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YHJH K TNepemMeHHoMy Hanpsikenmio U=U,, cos wf B MOMEHT
t=0. Haiitn TOK B nen# Kak ¢GpyHKIIMIO BpeMeHH f.

4.137. JInvMHHBIA OJHOC]OHHBIH COJNEHOHA H3 MPOBOJOKH
C YZCJBbHEIM CONPOTHBJICHHEM p HMeeT HA eIHHHLY MJIHHH 7
IJJOTHO PACIOJIOKEHHBIX BHTKOB. TOJIIHHA H30J5LHH NPOBOAA
npeHebpexxumMo- Masla. Pajuyc ceueHHs CONEHOHZA DaBeH a.
Haiitn pasHOCTb (pa3 MexKIy TOKOM H NEepeMeHHEIM Hanpsike-
HHMEM C YacTOTOll v, KOTOPOE NOJKJII0UEeHO K KOHIIAM COJIEHOMIA.

4.138. KoHuB 1€nH, CcOCTOSIMIEH H3 [OCJEIOBATENBHO
BKJIIOYEHHBIX KOHJEHCATOpa U aKTHBHOTO CONpPOTHBJIEHHSi R=
=110 Owm, noicoeIHHHIH K NepeMEHHOMY HanpsieHHIO ¢ aMI-
mutynoit U,=110 B. Ilpn 3T0M aMniuTyZia yCcTaHOBHBIIEroCsi
toka B uenu I,,=0,560 A. HaiiTu passocts ¢as

MeXJY TOKOM H TNOJaBAaEMEIM HANPSsizKEHHEM. R
4.139. Ha puc. 4.35 nokasana npocrefi- ] ,
mas cxeMma criaxuBaiomero ¢uistpa. Ha ¥ ¢ u
BXOZ nofatwT Hanpsikenue U=U(1-4cos ). o._._._-l.—.....o
HaiiTn: ’ Puc. 4.35
a) BeixofiHoe HanpsukeHue U’ (f);
6) 3nauenne BesnyHHEl RC, NpH KOTOPOM aMIINTyZia nepe-
MEHHOH cOCTaBJsiioulefi HanpspkeHHs Ha Bhixofie OyneT B 1)==<
=7,0 pas MeHBIIE€ TNOCTOSIHHOH COCTaBJSIIOUIEH, €CJH ==
=314 ¢
4.140. KonebaTeJbHBIH KOHTYP € MHAYKTHBHOCTBIO L
NOJKJIIOYEH TNOCJeJ0BATEbHO K BHELIHEMY CHHYCOHAAJbHOMY
HanpsKeHyio ¢ amnautyloll U,,. KoHTyp HacTpoeH B pe3oHaHC,
NPH KOTOPOM aMMJIHTyJa YCTaHOBHBIIErocsi Toka pasHa [,.
Hafitn npomexyTok BpemeHH T (BpeMsl peJjiakcaiH), 3a KOTO-
PHIfl aMIJIHTYAa TOKA YMEHb-
HINTCS B € pas, €CJIH ponecc

R LR C. LR
6yZeT NPOHCXONHTb B PEXKH-
\ w<w, M€ CBOOGOZHBIX 3aTyXaKoIHX
~0 | LU, KoneGaHuH.
q) 6)

4.141. HUzo6pasutry npu-

Prc. 4.36 MepHBIe BeKTOpHBIE THarpam-

Mbl Hanpsi>keHUH B 3JEKTPH-

YeCKHX [ensX, NoKasaHHeIX Ha puc. 4.36, a, 6. Breunee

Hanpsikenue U npeamnoJiaraeTcs TapMOHHYECKHM € 4acTOTOH o.

4.142. llenw, cocTosiiasi M3 NOCJEHAOBATENBHO COEJIHHEH-

HHIX KOHJ€Hcatopa eMKkocTH C=22 MK® H KaTylWKH C aKTHB-

HbIM conpoTuBieHneM R=20 OM H HHIYKTHBHOCTBIO L=

=0,35 T'H, nomkouYeHa K CETH NEPEMEHHOTO HaMPSXKEHHSA

¢ ammumrynoin U,,=180 B u ugactoroit w=314 c¢~1, Haiitut
a) aMnJNTyLy TOKa B LENH;

6) pasHocTb (a3 MEXAY TOKOM M BHELIHHM HanpsizKeHHeM;

205




B) aMIVIMTYJbl HANPsKEHHs] Ha KOHJIEHCATOpe M KaTyllKe.

4.143. llenb H3 moCJE0BAaTENbHO COSIHHEHHBIX KOHJEHCA-
Topa eMKocTH C, CONpOTHBJIEHMS R M KaTYIIKH C HHAYKTHB-
HOCTBIO L H npeHeGpexnMO MasbiM aKTHBHBIM COTIPOTHBJIEHHEM
NOAKNIOYEeHA K TIeHepaTopy CHHYCOMIAJIbHOIO HAaNPsXKEHHS,
YacTOTy KOTOPOTO MOXKHO MEHSTb TPH TOCTOSHHOH aMILIATYJE.
Haiitn wacToTy, OpH KOTOPOH MaKCHMAaJbHA aMAJINTYAA Hanps-
JKEHHA:

a) Ha KOHJeHcatope; 6) Ha KAaTYLIKe.

4.144. [lepeMenHoe HanpshKEHHE ¢ yacToTolf w=314 ¢™! i
ammntynok U,,=180 B noik/oYeHo K KOHLAM LIENH, COCTOs -
el H3 [OCJelOBATEIbHO COSAHHEHHBIX KOHIEHCATOpa M
KaTYIIKH C aKTHBHBIM conpoTHBjeHHeM R =40 OM H HHAYKTHB-
socthio L=0,36 I'. [IpH KakoM 3HaYEHHH €MKOCTH KOHJeHCa-
TOpa aMIINTYJa HaNpsKEHAs HAa KaTylike OyleT MaKCHMalb-
noi? UeMy paBHa 3Ta aMIJINTYJa M COOTBETCTBYIOWIAS aMIlJiM-
TyAa HAOPsKEHHA Ha KOHJEHcATOpe?

4.145. Konnencatop emroctu C, npOCTPAHCTBO MexIy oO6-
KJaJKaMM KOTOPOTO 3anojiHeHo cjaGo NpoBOIsIed cpelnoi
€ aKTHBHBIM CONPOTHBJEHHEeM R, NONKJIOUMIM K HCTOYHHKY
nepemennoro Hanpsbkenuss U=U, cos of. Halith ycranoens-
mpiicss TOK B HOMABONSAIGMX IIPOBOJAX B 3aBHCHMOCTH OT BpeMe-
HH. CONpOTHBJIECHHE NPOBOJIOB NPEHEGPEXHMO MAJIO.

4.146, Konebare/bHBIH KOHTYpP COIEpPXKHMT KOHJIEHCATOP
eMKOCTH C ¥ COJIEHOMI ¢ HEAYKTHBHOCTEIO L;. ConieHon]| HEIYK-
THBHO CB$i3aH C KOPOTKO3aMKHYTOH KaTyIUKOH, HMeIOmEeH HH-
JYKTHBHOCTb L, H NpeHeOPeXKHMO MAjioe aKTHBHOE CONPOTHE-
senre. KoabdHuuent UX B3aMMHOH HHIYKTHBHOCTH L,,. Haii-
TH COGCTBEHHYIO YACTOTY JAHHOTO KOJe6aTe/qbHOr0 KOHTYpa.

4.147. Haiitu no6poTHOCTH KOJ1€6aTeIbHOTO KOHTYpa, B KO-
TOpBIi NOC/IENOBATE/NbHO BKJIOYEH HCTOYHHK MNEPEMEHHOI
3.Jl.C., €CJH IpH pe30HAHCe HanpsKEHHe Ha KOHIEHCATope
B 11 pa3 OPER-INAET HanpAXKeHHe HA HCTOUHHKE.

4.148. llenp nepeMEeHHOTO TOKAa, COCTOSIAsi M3 MOCJeNoBa-
TEJbHO COENHHEHHBIX KaTYIIKH H KOHJEeHCATopa, MOJKJYeHa
K HCTOUHHKY NepeMeHHOH 3.7.C., NpHYeM HHAYKTHBHOCTb Ka-
TYWKH nofo0paHa TakK, YTO TOK B nenH Makchmaned. Hafitu
JOOGpPOTHOCTh CHCTEMBI, €CJIH H3BECTHO, YTO HPH YBEJHUEHHH
HHAYKTHBHOCTH B 1 pa3 TOK B LENM yMEHbIIaeTcs B 1) pas.

4.149. Ilenb, colepxxaijasi NOCNENOBATEbHO COCAHHEHHEIE
KOHJIEHCATOP H KAaTYHIKy C AKTHB4bIM CONPOTHBIEHHEM, INOA-
KJIIOUEHA K MCTOYHHKY TAPMOHHUECKOI'O HAMNpSIKEHHS, YACTOTY
KOTOPOTO MOXKHO MEHSiThb, He H3MeHsAsl €ro ammiMTyisl. Ilpu
YaCTOTaX ; H M, AMIJIHTY[H TOKA OKA3&JMCh B 11 Pa3 MeHblle
pesoHaHcHOH aMnnuTyael. Haltn:
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a) pe3OHaHCHYIO 4acToTy;

6) NOGPOTHOCTL LIEIH.

4.150. TlokasaTh, 4TC OPH MasioM 3aTYXaHHWH AOGPOTHOCTh
KOHTYyp&, B KOTOPOM COBEpILAIOTCS BHIHYKJAEHHEe KoseGauus,
Q= 0/Aw, TIe w, — cobcTBeHHas yacToTa KoneGanul, Ao —

JUMPHHA pE3OHAHCHOH KpuBo#l [ (®w) Ha «BHICOTEY, B V2 pas
MEHbIIeH aMIJMTYJLl TOKA TpH pPE3CHAaHCe.

4.151. K xoHuam uenu, cocTosmieil H3 HOCAEIOBATENLHO
COENHHEHHBIX KOHJEHCAaTopa W KaTyLIKH, MONAIoT IBa NepeMeH-
HBIX HanpSXEHHS OJMHAKOBOH aMIUTUTY[bl, HO Pa3HOH 4acTo-
Tol. HacToTa ofiHOro HanpsXKeHHsi paBHa COOCTBEHHOMH uacToTe
(wo), Apyroro — B 1} pas Goaswe. HafiTu oTHOIIEHHe aMITHTY
ToKOB (lo/I), BO3OykIaeMbiX OGOMMH HamnpsXKEHHSIMH, €CJH
JOOPOTHOCTL CHCTeMBl paBHa Q. BrMHCIHTE 3TO OTHOILIEHHE
s Q=10 u 100, ecnu n1=1,10.

4.152. 1ns 3apaiKH aKKYMyJsTOpa NMOCTOSIHHEIM TOKOM [g
TpebyeTcs #, yacoB. CKOBKO BpeMeHH NOHAanoGuTCA AN 3apAz-
KH Ta4KOr0 aKKyMYJIATOPa OT CETH Yepe3 OJHOMOJYIIepHONHBIH
BHIIPSIMHTENb, €CJIH JeHCTBYIO-
mee 3HaueHHE TOKa TOXKEe paB-
HO [o?

4.153. Halitu neficTryromee
3HaueHHe TOKa, €CJIH CpefHee
3HaueHHe ero paeBHo I, a caMm
TOK 34BHCHT OT BpeMeHH IO Prc. 4.37
33KOHY:

a) MoKa3aHHOMY Ha puc. 4.37;

6) 1 on Isin wi].

4.154. Conesoui ¢ HHAYKTUBHOCTBIO L=7 MI'H H aKTHBHBIM
coripotuBieHHeM R=44 OM nOIKJNIOUMIM CHayaja K HCTOY-
HHKY IIOCTOsSIHHOro HamnpspkeHHs Uy, a sateM K resneparopy
CHHYCOHJAJILHOrO HaNpsXKEHHAl C JeHCTBYIOMM 3HAYEHHEM
U=U,. Ilpn kaxoii uactore reHepaTopa MOLIHOCTb, NOTPEG-
JseMasi coneHousioM, 6yneT B 9)==5,0 pasa MeHbIlE, YEM B rep-
BOM cayuae?

4.155. K ceru ¢ zeiicTByromuM Hanpspkennem U=100 B
NOJKJ/FOUHIM KaTyNIKy, HHIYKTHBHOE COIPOTHBIIEHHE KOTOPOH
X;=30 Om u umnenanc Z==50 Om. Haiitn pasHoctb a3 Mex-
Iy TOKOM M HANpPsXKEHHEM, @ TaKXKe TeIlJIOBYI0 MOLIHOCTE, BhI-
JIeJIAEMYIO B KaTyUIKe,

4.156. Karymka ¢ unayxtuBHocTeio L=0,70 I'n v axtus-
HBIM conpoTHeieHHeM r=20 OM coejMHEHa NOCEI0BATENBHO
¢ GesbIHYKIMOHHBLIM COMPOTHBRIEHHEM R, M MexIy KOHIAMH
3TOH 1enH NPHUJIOXKEHO NepeMeHHoe HamnpsixeHHe ¢ JEHACTBYIO-
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wiM sHaveHuem U=220 B u uactoroii ® =314 c™1. Ilpn Kakom
3HAYEHHUH COMpPOTHUB/EHUs R B uend OyJeT BLIAEAATHCS MAaKCH-
MaJibHas TelioBas MoulHocTe? Yemy ona paBua?

4.157. Uenn, cocTosiLnas H3 NOCJEJOBATEBHO COEHHEHHBIX
KOHJEHCATOpa M KaTYyIUKH, TNOJKJIOUEHA K ceTH. M3MeHuB em-
KOCTh KOHJIEHCATOpa, JOCHMJINCH YBEJHUYEHHS BBIIEJASIEMOH Terl-
JioBoii MOIHOCTH B KaTymike B n=1,7 pasa. Ha ckoabko Ipo-
LEHTOB U3MEHMJIOCh MPH 5TOM 3HaYeHHe COS (¢?

4.158. B Kone6areqbHBlii KOHTYP ¢ 1o0poTHocTeio Q=100
BKJIIOYUEH I0CJIEN0BATENLHO HCTOUHHK CHHYCOHJANLHOH 3.1.C.
C TOCTOSIHHOH aMIUTYnoH HampsikeHHs. [lpm HekoTopoii
yacToTe BHEHIHETO HANpSXKEHWsl TEIJIOBasi MOLIHOCTh, Bhije-
JseMas B KOHTYpe, OKashiBaeTcsi MakcuManbHoi. Ha ckonabko
IIPOLEHTOB CJIELYeT H3MEHHTD 3Ty YacToTy, YTOOH! BHILEJsiemMas
MOIHOCTh yMeHbLIHjace B n=2,0 pasa?

4.159. Ilenp, coOCTOAIYIO H3 TOC/ENOBATENBHO COENHHEH-
HbIX GesblHAYKIMOHHOTO conpoTuBiaeHHss R=0,16 kOm u ka-
TYWIKH C AKTHBHBIM CONPOTHBJEHHEM, TOAKJIIOUHJIH K CeTH
¢ medcTByrowuM Hanpsikennem U=220 B. Haiitu TennoByio
MOIIHOCTb, BBIIEASEMYIO HA KaTYIUKE, eCcaH JelcTByoupe Ha-
NpsKEHHs] Ha CONPOTHBJEHHH R M KaTYWIKe paBHBI COOTBET-
cteenro U,=80 B u U;=180 B.

4.160. Karymwka n GesbIHAYKUHOHHOE CONPOTHBJICHHE
R =25 OM NofkJioueHH NapasjieqbHo K CeTH NepEMEHHOro Ha-
npsikenus. HaifiTu TemnjoBylo MOWHOCTb, BRIIEJNSEMYIO B Ka-
TylIKe, ecJu U3 ceTd notpeGnserca Tok [=0,90 A, a uepes
KaTYHIKY U CONPOTHBJIEHHE R TEKYT TOKH COOTBETCTBEHHO [;=
E0,50 A H 12:0,60 A.

4.161. Haiitn no/sHOe CONpOTHBJIEHHE YyyacTKa LelH, co-
CTOSINLETO H3 TapajljieNbHO BKJIOUEHHOTO KOHAEHCATOpa €M-
KocTd C=73 MK®D # akTUBHOrO colpoTuBjaeHHa R=100 Ou,—
JJ151 IEpEeMEHHOTO TOKA YacToThl o =314 ¢~

Puc. 4.38

4.162. HM306pa3uTb npHMepHEIE BEKTOPHBIE AHATPAMMBI TO-
KOB B 3JIEKTPHYECKHX KOHTypaXx, INOKa3aHHKX Ha puc. 4.38.
INpepnonaraercs, yto nonaBaeMoe MeXAy ToukaMH A u B
HaNpsKeHNe CHHYCOHJAJbHOE H HapameTphl KaxAoro KOHTypa
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nofo6paHbl TaK, YTO CyMMapHbLIH TOK I, uepe3 KOHTyp OTCTaer
o (a3e OT BHEIIHEro HaNpsKeHHsi HA yToa ¢.

4.163. Konnencarop emrocty C=1,0 MR® H KaTyuky ¢ ax-
THBHBIM conpotusieHneM R=0,10 OM ¥ HHIYKTHBHOCTHIO
L=1,0 MI'H NOAKMOUHJIH NAapaJJIENILHO K MCTOUYHHKY CHHYCOH-
JaJbHOTO HaNpsKeHust ¢ jJedcTByrouiuM 3HayeHueM U=31 B.
Haiitui:

a) 4acToTy @, NPH KOTOpO# HACTYNaeT PEe30HAHC;

6) neficTRyIOLIEE 3HAYEHHE NOABOMMOTO TOKA HPH PE30HaH-
ce, a TAKKE COOTBETCTBYIOLIHE TOKH 4Ye€pe3 KAaTymIKy ¥ KOHJEH-
carop.

4.164. K HCTOYHHKY CHHYCOMHAJBHOIO HANpPAXKEHUA C Ya-
CTOTOH & HOAKJIIOUHJIH NapaJsieNlbHO KOHJeHcatop eMKoctd C U
KaTyIUKy C aKTUBHBIM CONPOTHRJIEHHEM R ¥ MHAYKTHBHOCTHIO L.
Haiitn pasnHocte a3 MeXZy NONBOIUMBIM K KOHTYPY TOKOM
H HanpsiKeHHeM HA HCTOYHHKE,

4.165. Y9acTOK LU COCTOHT H3 NAPAIENBLHO BRIIOUEHHbIX
KOHJeHcaropa eMROcTH C U KaTYIIKH C akKTHBHBIM COHPOTHBIJIE-
HHeM R W uHAYKTHBHOCThiO L. Haditu noanoe conporupne-
HHE 5TOTO y4acTKa AJs HePEeMEHHOTO HaNpSAKeHHs ¢ 9acTo-
TOH ©.

4.166. KosbLio 13 TOHKOTO NPOBOZA C AKTHBHBIM COMPOTHB-
JeHneM R ¥ WHAYKTHBHOCTBIO L BpaIAIOT ¢ NOCTOSHHOH YIJIO-
BOfi CKOPOCTBIO () BO BHEUIHEM OJHOPONHOM MArHHTHOM IIOJIE,
NeprNeHANKYJISIpHOM K ocu BpauieHus. [lpu sToM notok Mar-
HHTHOH HMHIYKLMH BHELIHETO MOJIsi Yepe3 KOJbLO H3MEHSAETCS
BO BpeMeHH no 3akoHy @ =&, cos wl. [lokasarp, 4T0 HHIYKLH-
OHHBIH TOK B KOJIBLE 3aBHCHT OT BpeMeHH Kak =/ sin(wi—¢),
rie I, =00/} R*+ o’L* npuuem tgg=0L/R.

4.167. Hafitu cpenHiol0 MeXaHHUYECKYIO MOILHOCTb, pPasBH-
BaeMy10 BHEUNIHHMH CHJIAMH JU1S1 OIJEPIKAHNSA BPALIEHHUS KOJIb-
1}a U3 npefbaylleil 3apaqu ¢ no-
CTOSIHHO¥ YTJIOBOH CKOpOCThIO.

4.168. Ha nepeBsinHbIil cepueu- 1 ooy
HuK (puc. 4.39) Haperh JBe Ka- @%ﬁE
TYWKU: Katylka I ¢ UHIYRTHRHO-

CThio L; M 3aMKHYTasi HAKOPOTKO 1

Karyuka 2 ¢ akTHBHEIM CONPOTUR- ~
JeHHeM R ¥ HHAYKTHBHOCTHIO L,. Pue. 4.39
B3auMuas uHayRTHBHOCTH Karty-

LIEK 3aBHCUT OT PACCTOSHUA X MEXIY HHMH [0 3aKOHY L, (x).
Haiitit cpenHee ro BpeMeHH 3HayeHHe CHJB B3aUMONEHCTBHSA
MeXJy KaTylKaMH, KOTAa No RaTyluke | TeyeT nepeMeHHbIH
T0K I,=1I,cos wt.
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4.3. ¥Ynpyrve BoJHbl. AKycTHRA

@ VYpaBHeHHs MUIOCKOH W cepHYecKofl BOJH:
E=acos (0f —kx), E=(aq/r) cos (wt—kr). 4.3a)

Jas opmopopuofi morsowaroinell cpenikt B 3TH (GOPMYJh BXORMT MHOXH-
TeJIb COOTBETCTBEHHO eV~ u €~¥7, Inie y— KO03(pGHIHEHT 3aTyXaHH s BOJIHH.
@ Boasosoe ypaBHenne:
52k 3 52 52
0 0 0 17
L, 0%, 0% 1% (4.36)
ox2 ooy ' 0z R olR
@ ®azoBas CKOpOCTh NPOAOJLHEIX BOJH B YOpYroii cpene (vyp) ®
NIONEpPEUHBIX BOJIH B CTpyHe (v )

vo,=VElp, v,=VT/p, (4.38)

rre E—wmopyap IOura, p—rmaotHocTe cpefint, 7 —HaTAXeHwe CIPYHB,
pi—ee JHHefiHafl TLIOTHOCTB.
@ CxopocTs 3ByKa B rase:

v=V YRT/M. (4.31)
@ O6pemHas IJIOTHOCTB SHEPTHY YNPYrofi BOJHBI:
w=pa’0w? sin® (of —kx), <{w)=1/pa?02 (4.3n)

@ [lroTHocT mOTOK2 SHepriu (BeKTOp ¥YMOBa) Ajs Gerywefl rapmo-
HHYECKOH BOJIHHI:

f=wv, D=1 ypat0. (4.3¢)
B ofmem ciayuae Anf TPOJOJIBHHIX BOJH:
j=—ou, (4.3x%)

rje 0 —Hanpmxernne (0=FE-0E/0x), u— ckOpOCTE QYacTHIl CpefiHl.
@ YpaBuenne cTostell rapMOHMueCKOl BOJHB!

E=a cos kx- cos ot (4.33)
@ Axycrnuecknlt apdext Honnepa:
V=" (U Unp)/(V— Vyer)- (4.3n)
@ VYpoBeHB T'POMKOCTH 3BYyKa (B Genax):
L=1g{I/1y). (4.3x)

@ CBsAsp MeXJy HHTEHCHBHOCTBIO / 3ByKOBOM BOJHE H aMuJMTyJoH
Kose6aHnel JaBNEHHA (Ap)y:

I=(Ap)m/2pv. (4.3n)

4.169. 3a CKOJIbKO BPEMEHH 3BYKOBbL€ KoJeGaHUS TPOHIYT
paccTosiHue [ Mexay Toukamu 1 H 2, ec/iM TeMiueparypa BOsAyXa
MeXAy HUMH MeHsiercs JiHeitHO oT Ty Jo Ty? CkopocTh 3BYKa

B BO3JlyXe ‘U=OCVT, rre o — NOCTOsAHHas.
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4.170. Tlnockasi rapMOHHYECKas BOJIHA C YACTOTOH © pac-
NPOCTPAHSAETCS CO CKOPOCTBIO U B HANPABJIEHHH, COCTABJISAIOLIEM
yrasl @, f, ¢ ¢ ocamH x, y, z. HailTh pasHocTsb ¢a3 KoseGanuit
B TOUKAX CPEIbl ¢ KOOPAHHATAMH Xy, Yi, Z; H Xz, Y2, 22.

4.171. Haiirty BosiHoBO#t BeKTOp K M CKOPOCTb U BOJIHHL,
umetolel BUAL E=a cos(of—ax—py—ryz2).

4.172. Tlnockas BOJHA C YacTOTOH @ PACHpPOCTPAHSETCH
TaK, 4YTO HekoTopas (asza KoneGaHHil NepemelaeTcsi BROJb
ocell X, Y, z CO CKOPOCTSIMH COOTBETCTBEHHO Uy, Up, Us. Haiit
BOJIHOBO# BekTOp K, €ciH OpTHl OCEHl KOOPIHHAT €, €y, €,
33/l HEL.

4.173. B cpere K pacnpocTpaHsieTcsi Ynpyras IJocKas
BosiHa E=a cos (wf/—kx). HaiiTu ypaBHenye 3Toil BOJHEL B CHCTe-
Me orcuera K', ABUIKYINElicA B TOJOXKMTEIbHOM HAaNpPABJIEHHH
OCH X C NOCTOSIHHOM CKOpOCTBI0 V no oTHowenHio K cpene K.

4.174. Tlokasats, uto Jwobas auddepeHuUpyemasn QyHKUHSA
BHaa f(fHax), rne o — nocrosguuas, SBASETCA pPELIEHUEM
BOJTHOBOTO ypaBHeHHsi. KakoB (GM3HYECKUH CMBICJI TOCTOSTH-
HOH o?

4.175. [lnockasi npopo/ibHAs yHnpyras BOJHA pacnpocTpa-
HAETCS. B MOJOXKHTENbHOM HANPABJIEHHH OCH X B CPELe C MJIOT-
HocThio p=4,0 r/em3 u mopynem IOnra E=100 TTla. Haiitu
NPOEKLHIO CKOPOCTH i, YACTHI{ CPEibl B TOYKAX, IJ€ OTHOCH-
TesbHas pepopmauus cpeast £=0,010.

4.176. YpasHeHHe IJIOCKOH 3BYKOBOH BOJIHbI HMEET BHJ
E=60 cos(1800{—5,3x), rne § — B MKM, { — B CeKYHjax, x —
B MeTpax.

Haiitu:

a) OTHOLIEHHE aMIUTHTYB! CMEIIEHU A YaCTHI CPefibi K THHe
BOJIHEL;

6) aMIIHTYRy KoJseGaHMil CKOPOCTH HACTHI{ CPE/ibi U ee OT-
HOIIEHHE K CKOPOCTHM pacnpocTpaHeHHsl BOJHEL

B) aMIVIUTYly KOJeGaHHi OTHOCHTENbHOH paedopmaiuH
CpeNibi H € CBSI3b C aMIJIUTYOH KoJeGaHHH CKOPOCTH YacTHIL
cpeppL.

4.177. B opuoponHoii ynpyroft cpele pacnpocTpaHsiercs
MjJockas BoJHa E=—qa cos(wl-~kx). M306pasuts nnA MOMEHTa
t=0:

a) rpaduKu saBHcuMocTell oT x BejuuuH &, OE/Of u OE/Ox;

6) HampaBieHAe CKOPOCTH WYaCTHIl CpPeill B TOUKaX, Tie
E=0, ecnu BOnHA mponoJbHAs, TOIEpeYHas;

B) TpuUMepHBU rpadHK PpacnpelesieHdsi TJIOTHOCTH CPebt
p{x) nnq NpoNONBHON BOJHHL.

4.178. B opnopoaHoii cpefie pacnpocTpansercs mjocKas
yrupyras BoaHa Buza E=ae ¥ cos(of—kx), rie a, v, 0o H k —
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noctosinupie. Haitu pasHocth a3 kosneGaHuil B TOUKaX, rie
aMIJTUTYIB CMEUIeHHS YACTHI Cpellbl OTJIHYAKTCS JIPYT OT JIpy-
ra Ha n=1,0%, ecim y=0,42 M~ n JJuHa BoJHE A=50 cM.

4.179. Haittu pannyc-BexTOp, XapakTepH3YIOUUH noJoxke-
HHE TOUEYHOTrO HMCTOYHHMKA cepHuecKHX BOJH, €CJIH H3BECTHO,
YTO 3TOT HCTOUHHK HAXOIMTCS HA NPSMO# MEXJY TOYKaMH C pa-
JINYC-BEKTOPAMH I; U Iy, B KOTODPHIX aMIUIHTYIbI KoJieOaHui
YACTHIL CPEMIB! PABHHL ¢y K @,. 3aTyXaHHE BOJHBE NPEHEGPERMMO
MaJsio, cpefia ONHOPONHAS.

4.180. ToueuHrl#i n30TpPONHLIH HCTOUHMK HCNYCKaeT 3BYKO-
BHe KoJiebanus ¢ yactorodl v=1,45 kI'n. Ha paccroanuu ry=
=5,0 M OT HCTOYHMKA aMIJIHTYa CMEIUEHHS YacTHIl CPexbl
a,=50 MKM, a B Touke A, HaxXoLsieHcs HA PAacCTOAHMH r=
=10,0 M oT HMCTOYUHHKA, aMNJUTyJa cMellleHusi B 11=3,0 pasa
MeHbIE a,. Haiitu:

a) Ko>pdHIMEHT 3aTyXaHHS! BOJIHEL ¥;

6) amnautyjly KoJebGaHHH CKOPOCTH YACTHLL CPENbl B TOY-
Ke A.

4.181. B ynpyro#i ofHOpOIHOH cpele pacnpocTpaHsiioTCs
JIB€ MJIOCKHE BOJIHBI, OfHA BIOJb OCH X, Jpyras BIOJb OCH y:
E,=acos(of—kx), E,=acos(ofi—ky). Haiitm xapaktep IBb-
KEHHSl YACTHL CPelkl B IJIOCKOCTH XYy, €CJH o0 BOJIHEL

a) nonepeyHble M HanpapbJiEHHE KOJIEOAHUH ONMHAKOBO,

6) nponoJbHBIE.

4.182. B cpefie pacnpocTpaHseTcsl He3aTyXalowas MJocKas
rapmMoHHuecKasi BojiHa. Haittn cpesiniolo o6heMHYIO NJIOTHOCTD
nonHoH SHeprum KojeGaHuil (w), eciu B Jo6oil ToUKe Cpelbl
o6beMHasl MJIOTHOCTh SHEPIHMH paBHA W, Yepe3 OHY ILECTYio
nepHojia KoJieGaHMH MocC/€ NPOXOXKIEHHS] MaKCHMyMma cMe-
U{EHHS.

4.183. ToueuyHBl! M30TPONHBI HCTOUHHMK 3BYKa HAXOIMTCH
HA NEepHEeHINKYJsApe K MJOCKOCTH KOJbIA, NPOXOJSILEM depes
ero uentp O. Paccrosinue mexny Toukoi O M HCTOYHHKOM
1=1,00 M, paguyc koabna R=0,50 M. Haiitn epennuii notok
SHEPrUH Yepe3 IVIomAasib, OFPaHUUEHHYIO KOJbIOM, €CJIN B TOY-
ke O muTeHCHBHOCTH 3BYKa /(=30 MkBT/M2. 3aTyxanue BosH
nperebpexuMo Malo.

4.184. HMzorponHbli#i TOUeUHBlH HCTOUHMK, 3BYKOBas Moll-
HocTh Kotoporo P=0,10 Bt, naxomwtcesi B nenTpe Kpyryioro
nojoro [MJnHApa paimyca R=1,0 M u Boicothl h=2,0 M.
INonaras, yto CTEHKM LHJMHAPA NOJHOCTHIO NOJIOLIZIOT 3BYK,
HaNTH CPeNHR{ NOTOK SHEPruM, najaivi Ha 60KOBYiO HOBEpX-
HOCTDb LHMJIMHApA.

4.185. Jlpa ToueuHmIX CHH(pA3HBIX UCTOYHMKA 3ByKa A M B
AMEIOT OJIMHAKOBYIO MOILIHOCTH H HAXOZATCH HA paccrosiHuy 21
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apyr ot gpyra. Hac vHTepecyer cpefiisis no Bpemein o6neMHasn
IIOTHOCTH 3BYKOBOM 3Hepruu (w) B Toukax mnpsmoii 00,
nepneHANKYJIAPHOH K oTpe3ky AB u mpoxonsinell yepes ero
cepeanHy — 1ouky O. Ha kakom paccTosinMH X, OT TOukH O
Haxoputcst Touka P npsamoit OO, B KOTOpOH (W) uMEeT Mak-
cuMasipbHoe 3HaveHue? [lorsomenue npeHeOpPeXUMO MAJIO.

4.186. Ilpennosio:kuM, 4TO 3BYK, H3JABAEMBIH TOYECYHBIM
HCTOYHWKOM, PACIPOCTPAHACTCA B M30TepMUUECKOH atMmochepe,
KOTOpasi HAXOJIMTCH B OJHOPORHOM IoJie TsikecTH. Temnepary-
pa atmocdepsl T, MoJsisipHas Macca Bo3fiyXa M, yCKopeHue CBo-
Gonxoro nazieHus g. HaliTu 3aKOH H3MEHEHUs! aMILIMTY bl CMe-
IIEHHS @ 3BYKOBOH BOJHBI B BEPTHKAJbHOM HaHpABJEHHH OT
paccTosiHAA r O MCTOYHHKZ 3ByKa. Ha kakoit Beicore oT Hc-
TOYHHKA 3T2 aMIJIUTY/a OKAXKETCR MHHHUMAJBHOH?

4.187. Hicxons u3 ofuiero BeIpaxkeHWs JUIs BEKTOpa YMOBa,
HalTH CpefiHee [0 BpeMeHH 3HaueHHe MPOEKLHH BeKTopa YMoBa
(jx) Ha OCb x JNIAl CEAYIOMMX MJIOCKHX YIPYTHX BOJMH B Cpele
¢ 00BeMHO NJIOTHOCTBIO P:

a) E=acos(wl—kx);

6) E=qcos kx-cos wf;

B) &=a cos(wli—kx)-b cos(witkx);

r) §=acos(oi—kx)+bcoskx-cos wt.

4.188. B ynpyro#i ofHOpOAHOH cpelie ¢ MJOTHOCTBIO P pac-
HPOCTPAHAIOTCH JIBE MJIOCKHE NPOJNOJLHEE BOJHEI: OLHA BJOJbL
ocu x, § =acos(wi—kx), npyras BIOJBb OCH Y, §,=acos(wf—
—ky). Halitn cpefiHee 3HaueHHe MOAYJist BEKTOpa ¥YMOBa B TOU-
Kax [JIOCKOCTH Yy=X.

4.189. B ozniHoponiHO# ynpyroii cpene ycTaHoBUJIaCh NJI0CKas
crosiyasi BoJiHa Busia §=a cos kx-cos wf. M306pasuts:

a) rpaduKy 3aBucHMOCTel OT x BenuukH & u 05/0x B MoMeH-
TH =0 u t=T/2, rne T — nepHon Kosebauuii;

6) rpaduky pacrnpefeneHUsi IJIOTHOCTH CpEibl p(X) ANs
MPOROJIBHBIX KoJieBaHuil B MOMeHTE! {=0 n {=T/2;

B) rpaduk pacnpenesieHusi CKOpPOCTel 4acTHi, CPeflbl B MO-
MeHT {=T/4; yKa3aTh HanpaBJieHHsi CKOPOCTEH B 3TOT MOMEHT
B MyYHOCTHX JJIsi TIPOJOJILHBIX W HONEpeuHkIX BOJH.

4.190. B onsoponHoH cpeie ¢ HRJIOTHOCTBIO P YCTAHOBU-
Jlach NpofoJibHasi crosiyas BoJiHa E=a cos kx-cos of. Haiitn
BHPaXKEeHUs1 11 OOGBEMHOH IJIOTHOCTH:

a) NOTEHLMAJIbHOM SHepruu w, (x, f);

6) KHHeTHUeCcKOH SHEPIHH w, (X, f).

Hsobpasuts rpaduku pacnpepeneHust OGBEMHOH MJIOTHOCTH
NOJHOH SHEPTUM w B MpEjieNax Mexkay ABYMSi COCEHUMH y3Ja-
MH cMeleHus1 B MoMeHThl =0 U {=T/4, rne T — nepuoj Ko-
JeGaHul,
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4.191. Cranbhas cTpyHa Iaunnl [=110 cm u nnamerpa
d=1,0 MM HaTaHyTa MEXIy NOMOcCaMu sJeKTpoMaruuta. Ilpn
NPONYCKAHHH NO CTPYHE NMEePeMeHHOro Toka 4acToThi v=50 I'n
Ha Hell yCTaHOBHJOCH 1) =5 nomysonH. HallTu cuiy HaTsxeHns
CTPYHEL

4.192. Cranvnas cTpysa pamHel [=100 ov » puamerpa
d=0,50 MM paeT ocHOBHOE TOH wacTotel v=256 I'u. Hafitn
CHNY €€ HATHXKEHHSA.

4.193. Ha crpyse mpnvnn 120 cM obBpasoeanach cTofdas
BOJIHA, TIDHYEM BCE TOUKH CTPYHBHl ¢ aMIJMTYEOH CMelleHHd
3,5 MM otcrosaT mpyr ot apyra Ha 15,0 cu. HaiitH MakcuMadb-
HYyK aMIIATYLRY cMelneHus. Kakamy ofepTony COOTBETCTBYIOT
3TH KoJieGakus?

4.194. Haiti oOTHOIIEHHE YacTOT OCHOBHOIO TOHa JBYX
OJIMHAKOBBIX CTPYH NOCNE TOTO, KaK OJHY H3 HHX ynpyro pac-
Tadyau Ha 1,=2,0 %, a Apyryio Ha 1,=4,0 %.

4.195. Kak 1 BO CKOILKO pa3 M3MCHHTCH YaCcTOTa OCHOBHOIO
TOHa HaTAKYTOH CTPYHEI, €C/H €€ JUIMHY ymeHbHMTb Ha 35 %,
a cuny Harsixkenus F yeesnunts Ha 70 %?

4.196. [lns onpefienenys CKOPOCTH 3BYKa B BO3JLyX€ HCNOJb-
aoBany TpyGy ¢ MOPIIHEM M 3BYKOBOH MeMOpaHOH, 3aKPHIBalO-
nieit OlMH K3 ee TopuoB. HaliTH cKOpoCTh 3BYKa, €C/IH paccTosi-
HHME MEXJy COCeJHHMH NOJCKEHHAMH HNOPIUHSA, NPH KOTOPHIX
rabmiopancs pesoHaHc Ha yactote v=2,00 kI, cocrapiser
[=8,5 cm.

4.197. Haiitn uncno BO3MOKHEIX COGCTBEHHBIX KOJIeOaHHi
cronfa Bo3gyXa B Tpybe, YACTOTHL KOTOPHIX MEHBLIE Vo=
=1250 I'u, ecan:

a) Tpy6a 3aKpHITa C ONXHOrO KOHIA;

6) Tpy6a oTKpblTa c OGOMX KOHLOB.

Janna tpy6el [=85 cM. Cropocth 3pyka v=340 m/¢. CunTtaTh,
YTO OTKPEITHIE KOHIIL TPYOH! ABJISIOTCA MYYHOCTAMH CMEILeHH .

4.198. Menuniil cTepenpb aauHHE [=50 ¢M 3akpenneH B ce-
peanne. Haflith umcno npononbHEIX cOOCTBEHHEIX KoneOaHHui
ero B guanasole vacror or 20 no 50 kI'u. Kakoeel nx ua-
CTOTHI?

4.199. Ctpyna Macchl i 3aKperuieHa ¢ o6oux KoHUoB. B Heil
BO30yauaR KonebaHHs OCHOBHOrO TOHA C KPYroOBOi WacTOTOMH
© ¥ MaKCHMajbHOH aMIVINTYROH CMELICHHS Gyue. [lalTH:

2) MaKCHMaNbHYK) KHHETHYECKYI0 3HEPLHI0 CTpYHBL

6) cpenHiolo 3a nepHol, KoneGaHHA KHHETHYECKYIo SHEPIHIO
CTPYHHL.

4.204. B ogHOPOZHOM CTEpIKHE, NJIOLIANL CEYCHHs] KOTOPOTro
S M NJIOTHOCTL P, YCTAHOBHJACh CTOfluas BoJHa E=asin kxX
Xcos of. HaftTh nonHyio MeXaHHUecKylo SHEprHIO, 3aKJIIOYeH-
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HYIO MEXIy CEUYCHHSMH, KOTOpHe NPOXOJAT 4epe3 COocelHue
y3JBl CMEIEHHS.

4.201, JIoKOMOTHB, J[BHXYIIMHCA CO CKOPOCTBIO U=
=120 kM/4, flaeT TYHAOK AauteibHOCThIO Afy==5,0 c. HaiitH
NPONOJIKHTE/IBHOCTL TYJKA JJI1 HENOJBHIKHONO OTHOCHTENILHO
nOJMIOTHA JOpOTH Ha(uoAateys, €C/iM JIOKOMOTHB! a) npubsau-
&aeTcsl K HeMy; 6) yAansercsi ot Hero. CKopocTh 3ByKa B BO3-
nyxe v=>330 m/c.

4.202. 3ByKoBas BOJHA PACHPOCTPAHSETCH CO CKOPOCTHIO
U B NOJOXKUTETLHOM HalpaBieHHH ocH X. B Ty ke CTOPOHY
ABUKYyTCcs HaGmonaresd / H 2 coO CKOPOCTAMH Uy H Us. Haiitu
OTHOIEHHE YacToT, KOTopwie 3adHKCHPYIOT HabmoAaTesH,
W,/0y.

4.203. LicTouHHK SBYKOBBIX KOJIE0AHHH YacTOTH Vo=
=1000 T pBHeTcs N0 HOPMAJH K CTeHKe €O CKOPOCTHIO
u=0,17 w/c. Ha 3T0i1 xe HopMaj¥ pacnosiokeHbl JBa Heno-
JBHXKHBIX npHeMHHKa [I; u [, HpHYEM NOCIEA0BATENIBHOCTD
pACIIONIOMEHHst STHX HPHEMHHKOB H HCTOUHHKA H Takas:
I, — H — [1, — credka. Kako#i npHeMHHK PperHCTPHpPYET
Guenus W kakoBa HX uactora? CkopocTh 3Byka u=340 M/c.

4.204. Henoasaxkueli HaGaofate/b BOCOPUHHMAET 3BYKO-
Eble KoJiefaHH$ OT JABYX KaMepTOHOB, OAMH H3 KOTOPBIX NpH-
GHxKaeTcs, a APYroi ¢ Takoil ke CKopocThio ynansercs. [1pu
5TOM Hab/iojaTelb CJBIUHT GHenda ¢ gactoroft v=2,0 I'u.
Haiiti CROpOCTb KaXKIOTG KaMePTOHa, €CIH HX 4acrora
ronebanuit v,—=680 Tl H cKoOpocTb 3ByKa B BO3LyXe
v=340 ™/c.

4.205. Ha ocH x HaxouATcs NpHeMHHK M HCTOYHHK 3BYKO-
BBIX KoseGaHuil ¢ gacrorol vo=2000 I'u. FcrounHk cozepruaet
rapMOHHYeCKHe KOeGaHUs! BIOJDb 3TOH OCH C KPYroBOM 4acto-
Toit @ ¥ amruTynol a=>50 cM. Ilpy KaKoM 3HayeHHH ¢ HIHPH-
HA YacTOTHOIO HHTEPBaja, BOCOPHHHMAEMOrO HeNOJBHAKHLIM
npueMHHKoM, Gyher coctaiaTh Av=200 I'u? CropocTb 3ByKa
v=340 wm/c.

4.206. licToyHHK 3BYKOBGIX KojebaHuil ¢ YacToToH Vo=
=1700 ' ¥ NpMEMHHK HAXOAATCA B ONHOH Touke. B MOMeHT
t=0 HCTOYHHK HAYWHAeT yAAJAThCA OT NpHEMHHKA C IOCTOAH-
HeM yekopenueM a—=10,0 m/c?. Cuntas crOpocTh SBYKd U=
=340 m/c, HafiTH 4acTOTy Koje(aHHH, BOCOPUHHMAEMbIX He-
MOABUXKHEIM npHeMHHKOM yeped {=10,0 ¢ mocsie Hayana ABH-
JKEHHs HCTOYHHUKA.

4,.207. VcrousuK 3ByKa, coOCTBEHHAs 4acToTa KOTOPOro
vo=1,8 kI'1, JBHKETCH PABHOMEDHO N0 NPAMOIH, OTCTOALIEH OT
nenozipuxkHoro Hadmogaress Ha [=250 M. CKopocTh HCTOYHH-
Ka cocrasiser 11=0,80 ckopocre 3ByKa. HaiiTu:
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a) yacToTy 3ByKa, BOCIPHHMMaeMylo HalJiofiateneM B Mo-
MEHT, KOTZla MCTOUHHMK OKa)K€TCAi HanpOTHB Hero;

6) paccTosiHpe MEXLY HCTOUHMKOM H HaGMoNAaTeseM B MO-
MEHT, KOTJla BOCTIpHHUMaeMasi HabJioJlaTeseM YacToTa v=v.

4.208. HenonsuxHeli HCTOYHHK HCNYyCKaeT MOHOXpPOMATH-
yeckuit 3ByK. K Hemy npubnmxaercsi creHka €O CKOPOCTBIO
u=33 cM/c. CKOpocTb pacnpocTpaHeHHsl 3ByKa B Cpelle v=
== 330 M/c. Kak U Ha CKOJIBKO IIPOLEHTOB N3MEHAETCHA JJIHHA BOJI-
HBl 3BYKa IPH OTPa}KEHWH OT CTEHKH?

4.209. Ha oxHolt u TOH xe HOpMaJid K CTE€HKE HaXOoJATCA
HCTOUHMK 3BYKOBBIX KojeGanuii ¢ yactoroit v,=1700 I'm u
npueMHHK. HCTOUHMK H NpPHEMHHMK RENONBMXKHH, a CTEHKa
yIansiercsi OT WCTOYHMKZ €O CKOpocThio #==6,0 cm/c. Hafitn
yacrory GHeHuil, Koropyio 6yJeT PETHCTPHPOBATL NPHEMHHK.
Cropocth 3ByKa v=340 M/c.

4,210. Hajitu Ko3(xpuLyeHT 3aTyXaHusl Y 3BYKOBOH BOJIHBI,
ecay Ha pacctosHuAx ry=10 M ¥ r,=20 M OT TOYEUHOTO H30-
TPOIHOTO HCTOYHHKA 3BYK2 3HAUCHHA WHTEHCHBHOCTH 3BYKO-
BOI BOJIHBI OTJIMYAIOTCA APYT OT Jpyra B 11==4,5 pasa.

4.211. Tlnockas 3BYKOBasi BOJIHA paclpoOCTpaHseTcA BOJIb
ocu x. Koadduument saryxanusi Bosmnt y=0,0230 m~*. B Tou-
ke x=0 yposenb rpomkoctn L=60 1b. Haiitu:

a) ypoBeHb TPOMKOCTH B TOYKE C KoopJuHartoii x=50 M;

6) KOOpIMHATY Xx TOUKH, B KOTOPOH 3BYK YK€ He CJIBHILEH.

4.212. Ha paccrosigun rg=20,0 M OT TOYEYHOT'O H30TPONHOrO
HCTOYHHKA 3ByKa ypoBeHb rpomMkocTH L,=30,0 1b. Ilpenebpe-
ras 3aTyxXaHHeM BOJHEI, HalTH:

a) ypoBeHb TPOMKOCTH Ha pacctosnnu r=10,0 M or ncrou-
HUKa;

6) paccTosiHHe OT HCTOYHHMKA, Ha KOTOPOM 3BYK HE CJIBIIIEH.

4.213. Ha6mopatens [, HaxoIsmMiACA Ha paccTOAHHHU
r;=5,0 M OT 3Byuaillero KaMepToHa, OTMETHJI HCYe3HOBEHHe
3ByKa Ha t=19 c noawe, yem HaljofaTenb 2, HaXOASMHIACA
Ha paccTosiHMH r,=50 M OT KameproHa. Cumras 3aTyxaHue
3BYKOBLIX BOJIH B BO3/[yX€ IpPEHEOPERHMMO MaJBIM M CKOPOCTh
3Byka v=340 M/c, HaliTh KoapduuueHT 3atyxanus P Kamep-
TOHA.

" 4.214. B cpejie ¢ IJIOTHOCTHIO P PACIIPOCTPAHACTCSA NJIOCKasn
npojionbHas rapMoRuYecKas BosHa. CKOPOCTb BOJHLI paBHa v.
CunTas ySMEHEHHE MJIOTHOCTH CPENbI NPH NPOXOXKIEHUH BOJHHI
Ap<p, nokasarb, 4TO:

a) npupameHve faBieHns B cpere Ap=—pv?(0E/0x), Toe
0E/0x — orHOCcHTENbHAsA JedopManui;

6) MHTEHCHBHOCTH BOJIHLI ompenenserca ¢opmysol (4.31).

4.215. Ha nyty nyiocko¥ 3BYKOBOH BOJIHEI, pacnpocrpa-
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Hsoieiics B Boslyxe, Haxoaurcs wiap paauyca R=50 cM.
Jlauna 3BykoBoii Boaubl A=>5,0 cm, yacrora v=6,8 kl'n, amn-
JNUTYAa KoneGaHuil JaByeHus B Boyxe (Ap),,=3,5 INa. Haiitn
CpelHHH 3a mepHOi KosiebaHHs MNOTOK 3HEPrHH, MNanaromel
Ha TIOBEPXHOCTH IIapa.

4.216. Touka A HaxopuTCsi Ha paccrosinud r=1,5 m or TO-
yeyHOro H30TPOTMHOrO HCTOYHHKA 3ByKa dactoTel v=600 I'm.
3BykoBasi MowHocth HcTouHHKa P=0,80 Br. Tlpenebperas
3aTyXaHHEM BOJH M CYHTasi CKOPOCTBH 3BYKa B BO3JYXE U=
=340 m/c, vafityn Aaa ToykH A:

a) amnauTyay KoseGanmit naBnennsi (Ap),, M ee OTHOLIEHHe
K JaBJEHHIO BO3JIyXa;

6) amriuTyny KoJieGaHMil dYacTHIL cpellbl; CPaBHUTH ee
¢ JJIHHOH BOJIHEL 3BYKa.

4.217. Ha paccrosigni r=100 M or TOYeYHOro H30TPONHOrO
HCTOYHHKa 3BYKa uactotel 200 'l ypoBeHb IDOMKOCTH L=
=50 ab. ITopor cApIUMMOCTH Ha 3TOH YacTOTE€ COOTBETCTBYET
uHTeHcHBHOCTH 3BYKa [,=0,10 HB1/M2. KosdpHnpent 3atyxa-
HHS 3BYKOBOH BosiEH y==5,0-107% Mm~*. Haiiti 3ByKOBYIO MOIIL-
HOCTH HCTOYHHKA.

4.4, dnexTpoMarHuTHBe BOAHB. H3ayuenne

@® asoBasi CKOPOCTE 3JEKTPOMaTHHTHOH BOJIBHL:

v=c/V &, tne e=1/V €lte. (4.42)
@® B Gerymefi 3eKTPOMATHHTHOH BOJIHE:
EV ee,=HV pps. (4.46)
@ s niocKoH 3JeKTPOMaTHHTHOH BOJIHEI B BaKyyMe:
—0B,/0t = OE/0x, &opg OF /0t = — dB,/0x. (4.48)
@® OOGreMHasi IJIOTHOCTb SHEPIHH SJEKTPOMarHHTHOTO NOJISA:
w=ED/2-}-BH/2. (4.41)
@ InoTHOCTE NOTOKa SNEKTPOMaTHHTHOK sHeprun—peKTop [lofinTHETa:
S=[EH]. (4.4n)
@ OcuoBHble ypaBHEHHS JBYXNPOBOJHOH JHHUH!
ol oU au al

——Cj=, —==—L; 4.4¢
ax 196 ox ‘o (349
rne Cf ¥ Li—eMKOCTE W HHJIYKTHBHOCTb eJMHHMIE JWIHHE JuHud. Ee
BOJIHOBOE CONPOTHBJICHHE P = V Ly/Cy.
@ AMniuTyZa SJeKTPOMaTHHTHOH BOJHBI, H3JyuaeMoll Jurosem, B
BOJIHOBO/i 30HE:
En oo (lfr) sin D, (4.4x)
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Ifie r— pPacCTOsIHHE OT JHIOJs, U-—YIOJ MeXAy palHyC-BeKTOpOM T H
OCBIO JHITOJS.

@ MoumHocTH H3NydeHHs: UNOJISL C 3JEKTPHYECKHM MOMEHTOM p (f)
H Bapsfa ¢, JBHKYILErocst ¢ YCKOPEHHEM a:

1 2 1 2g%2

— — ac Ml 4.43
4neg 3c3’ 4ngy 33 (4.43)

4.218. JnexTpoMarnuTHas BoJiHa ¢ Yactoroll v=3,0 MI'u
NepeXOJUT M3 BaKyyMa B HEMArHHTHYIO Cpely C JH3JeKTpHue-
CKO#l mpoHunaeMocTeio e==4,0. Haiitn npupainenne ee AIHHH
BOJIHEL.

4.219. I1lnockas 31eKTPOMarHUTHAs BOJIHA N1aJaeT HOPMAa/b-
HO Ha MOBEPXHOCTH IVIOCKONAPaJJIENbHOrO CJ0f TOJLIHHE! [
Y3 HEMarHuTHOrO BEINEeCTBa, JH3/eKTPHYeCKas MPOHHUAEMOCTh
KOTOpOro 3KCHOHEHIHAIBHO NMajaeT OT 3HAYEHHs € HA mepel-
Hell NOBEPXHOCTH JIO €, Ha 3afuedl. HaliT Bpems pacnpocrpane-
HHS JaHHOH (pasbl BOJHEI Yyepes 3TOT CJOM. .

4.220. Tlnockas 5/IeKTPOMAarHHWTHAS BOJIHA C YACTOTOH v=
=10 M@ pacnpocTpansercs B cjaafo npoBoisuieii cpeje
C YAeJbHOH MPOoBOAMMOCTEIO 0==10 MCM/M ¥ IH3JIEKTPHUYECKOH
NPOHHAEMOCTEI0 €=9. HaliTn oTHOIeHWe aMnUTYH TJIOTHO-
CTedl TOKOB [POBOJMMOCTH M CMEIIEHHS.

4.221. Ilnockas anekTpomarsutEas BoiHa E=E cos(wi—
—kr) pacnpoctpansercs B Bakyyme. Cuutasi Bektophl E, ¥ k
H3BECTHBIMH, HaliTH BekTop H Kak ¢yuKiHio BpeMeH: f B TouKe
¢ paauyc-pekTopoM r==_0.

4.222. B BakyyMe pacnpocCTpaHseICsi MJOCKasi 3/1eKTpo-
MarHuTHas BoiHa E=e, E cos(wf—kx), rie e, — opT ocH y,
E,=160 B/m, k=0,51 M~1, Haiitu Bextop H B Touke ¢ KOOp-
JAUHATOH x=T7,7 M B MOMEHT:

a) t=0; 6) {=33 Hc.

4.223. Mcxons u3 ypaseennsi MakcBenja, noKasaTb, YTO
AJIsi [UVIOCKOH 3/1eKTPOMATHHTHOH BOJIHBI, PaclpOCTpaHsiouieti-
¢l B BAKYYME B HalpaBJeHWH OCH X, CIPaBeJINBE COOTHOILe-
Hus (4.4B).

4.224. Ha#itu cpenunit sekrop Ilofiuturra (S) y miockoi
anekTpoMardauTHod  BoiiHbel E=E, cos(wf—kr), ecnu BonHa
pacnpocTpaHseTcsi B BaAKyyMe.,

4.225. B BakyyMme pacnpocTpaHseTcs IJIOCKas 3JIeKTpoMar-
HHTH3s BOJIHA, wacToTa Kortopoi v=100 MIu u ammuTtyna
snekTpuyeckoi cocrasismomweii E,=50 MB/m. Haiitn cpenuue
3a nepHoJl KoJseGaHHA 3HAYEHHA:

a) MOZy/sl [JIOTHOCTH TOKA CMEIIEHHS;

6) NJIOTHOCTH IIOTOK3 3HEPruH.
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4.226. B BakyyMe pacnpoCTPaHAETCS IIJIOCKas 3JIeKTpoMar-
HUTHAasA BOJIHA YacTOTH ®, IJS KOTOPOH CpeiHee 3HAueHHE
IJIOTHOCTH NoTOKa 3neprum pasuo (S). Hafitu amnuutynnoe
3HAYEHHE TOKA CMEIIEHHMA B 3TOH BOJIHE.

4.227. B BakyyMe BJOMb OCH X PacCHpOCTPAHSIOTCA JBe
JIOCKHE OMHAKOBO NOJIsiPH30BaHHbE SJIEKTPOMATHUTHEE BOJI-
Hbl, 3JIEKTPHUECKHE COCTaBJfIOMME KOTOPHIX HU3MEHANOTCS MO
33KOHY

E,=E, cos (ot —kx) u E,=E cos (0! —kx+ ¢).

Haiitn cpejiriee 3HaueHKE MJIOTHOCTH MNOTOKA 3HEPTHH.
4.228. B BakyyMme pacnpOCTPaHsOTCs JBE IJIOCKHE SJIEKT-
POMarHHT Hpl€ BOJIHBEI, OAHA BJOJb OCH X, IpYras BJICJb OCH y:

E,=E, cos (0of —kx), E,=E,cos(of—ky),

rae sexrop E, nanpassen napasniesnro ocu z. Haittu cpennee
3HaUeHHE [JIOTHOCTH MOTOKA 3HEPTMM B TOYKaX IJIOCKOCTH
=X.

4.229, lllap panuyca R=50 cM HaXoIMTCs B HEMATHHTHOH
cpee ¢ AM3JIeKTpHUecKol mporunaemocthio £=4,0. B cpene
pacmpocTpansercst NJOCKas 3JeKTPOMarHWTHasl BOJIHA, JMHA
KOTOPOH A<CR ¥ aMIUIHTYZa 5JIeKTPHYECKOH COCTaBJAIOWEH
E,_=200 B/m. Kakas sneprus flajaeT Ha Iap 3a BpeMms (=
=],0 mun?

4.230. B BakyymMe B HanpapJeHMM OCH X YCTaHOBHJACh
cTofyasl 3JIEKTPOMarHHTHas BOJHA, 3JIEKTPHYECKas COCTaB-
gsomas Kotopoii E=E, coskx-coswf. HaliTn MarnutHyio
cocTaBRoILYI0 BosHkl B (x, £). Fsobpasuth npuMepHylo KapTH-
HY PpaclpelieJeHHs 3JIeKTPHYeCKOH M MarHMTHOH COCTaBJIAIO-
uux BoJue! (E u B) B Momentsl =0 u £=T/4, rne T — nepHoA
roJie6anui.

4.231. B BakyyMe BAOJb OCH X YCTaHOBHJIACh CTOAYasA SJCKT-
pomaruutras Boina E=E, coskx-cos of. Haiitu x-mpoekuuio
sektopa Iloitntunra S, (x, f) 1 ee cpelnee 3a nepuos Koneba-
HHii 3HaYECHHE.

4.232. Tlnockuit BO3NyLHEI KOHAEHCATop, OOKJaNKy KOTO-
poro mmelor QopMy IHMcKoB pamuyca R=6,0 cM, noaxitoueH
K INepeMeHHOMY CHHYCOMJAJIbHOMY HANPSKEHHIO HYacTOTH
©=1000 ¢~1. Haiitn oTHOLUGHHE AMIVIHTYIHHIX 3HAUEHHWH Mar-
HATHOH W 3JIGKTPHUECKOH 3HepPruii BHYTPH KOHJeHcaropa.

4.233. TlepeMeHHBI CHHYCOMZANbHEI TOK YacTOTHl ©=
=1000 ¢~ Teyer no oOMOTKE NPAMOrO COJIEHOHJA, pajuyc ce-
yenust koroporo R=6,0 cm. Haitte orHOLUeHHE aMIIHTYHBIX
3HayeHH{l SJEKTPUYECKOH W MArHMTHOH SHEPruil BHYTpH COJe-
Houzia.
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4.234. Tlnockuit KOHIEHCATOP C KPYIVIBIMH N3paNe/IbHEIMU
IJylacTHHAMH MeJJleHHo 3apsixaioT. Ilokasarb, 4TO NOTOK Bek-
Topa IlofiHTuHra uepes GOKOBYI0 NOBEPXHOCTb KOHJEHCATOpa
paBeH MNpHpalleHHio SHEprHH KOHJIEHCATopa 3a €IUHHIYY Bpe-
MeHd. PaccesiHHeM 1noJigs Ha Kpasix NIpH pacyeTe NpeHe6peub.

4.235. Ilo npsiMoMy NpPOBOJHUKY KPYIJIOTO CEUEHHUSI TeueT
noctostHHeft Tok I. HaliTH motor BekTtopa [loiiHTHHra uepes
6OKOBYIO IIOBEPXHOCTE YYacTKa JAHHOrO TNPOBOLHHKA, HUMEO-
LIEro conpoTuBiexHue R.

4.236. HepensiTuBUCTCKHE TIPOTOHBI, YCKOpEHHBIE pas-
HOCTRIO MOoTeHIHanoB U/, o6pa3yiorT NMy4oK KpPYIJIOrO CEYeHHs
c TokoM /. HaiiTu mMofynb 4 HanpasseHHe BekTopa IToiiHTuHra
BHE ITy4Ka Ha pacCTOSIHHH 7 OT €ro OCH.

4.237. Tok, nporekawolyii o o6MOTKe JJHHHOIO NPSMOro
COJIeHOUMa, JIOCTATOYHO MeJJIeHHO YBeJHUHBAaKWT. [lokasats,

YTO CKOPOCTh BO3pACTaHHSI 3HEPTdM

! MArHMTHOIO IO B COJIEHOUJE paB-

7 P! Ha noroky sextopa [lofnTrRra yepes
; ero GOKOBYIO IOBEPXHOCTb.

Puc. 4.40 4.238. Ha puc. 4.40 mokasan

YU4acTOK JBYXIIPOBOJIHOM JI HUM TIepe-
Ja4d [OCTOSIHHOTO TOKAa, HanpaBJeHHe KOTOPOro OTMEYEHO
crpenkami. MMest B BHAy, 4TO mNOTeHIMan ¢,>>@,, yCTaHO-
BUTbL C IOMOIIBI0 BekTopa [lofiHTHHra, rie HWaxomuTcss reHe-
parop Toka (csieBa, cripasa?).

4.239. JHeprasi OT HCTOYHMKA NOCTOSIHHOTO HANPSIKEHH s
U rnepenaercsi K moTpeSHTeNIO 10 AMUHHOMY IPSMOMY KOAaK-
CHaJBHOMY Kabellio ¢ nmpeHeGpexKHMO MasbiM aKTHBHBEIM COIPO-
TuBseHueM. [loTpeGnsiemelit Tok paBen /. Haiita notok sHeprau
uepes ronepeyHoe ceyeHne Kabess. BHelliHss nposogsas o6o-
JIoyka Kabessl Npefnosaraercsi TOHKOCTEHHOH.

4.240. Teneparop nepemenHoro Hanpsixeuusi U=>U,cos ot
nepefiaeT 3HepPrui0 MNOTpeOHTeNIO 110 AJHHHOMY IpPAMOMY KO-
aKCHAJIbHOMY Kabesio ¢ TpeHe6peXUMO MaJibiM AKTHBHEIM CO-
nporuBieHHeM. Tok B enH mensiercs 1o 3akony I =1, cos(of—
—). Haiitu cpennuii no BpeMeHy N0TOK SHEPrHy Yepes nomnepey-
Hoe ceyeHue KabeJsi. BHeluHsisi o6osiouka Kabesist TOHKOCTeHHAst.

4.241. Tlokasatb, YTo Ha rpaHHIE pasjiesia IByX CPel HOp-
MalkbHEE COCTABJIfAIOWME BeKTOpa [ToRHTHHra He TepIAT pasphi-
Ba, T. e. §,,=S,,.

4.242. Hcxomsa W3 OCHOBHBIX YpaBHEHHi JBYXIPOBOLHOM
JHHHK (4.4€), NOKasaTh, yToO:

a) HanpsiKeHHe W TOK pAaclpOoCTPAHAIOTCA BAOJE JHUHUH
B BHJIE BOJIHBI CO CKOPOCTEIO v=1/ VL1C1;
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6) BosiHOBOE conpoTHBnenue JuHnn p=) 1,/C,.

4.243. BoJsHOBOe COINPOTHBICHHE KOAKCHAJNLHOrO Kabens
(Ge3 notepnb) p=60 OM, NPOCTPAHCTBO MEXKIY BHELIHHM H BHYT-
PEHHEM MNPOBOAHHKAMH 3aMOJHEHO IHIJCKTPHKOM ¢ TPOHH-
uaemoctoio £=4,0. HaliTh HHAYKTHBHOCTb H €MKOCTb €IHHHIHE
IJIAHB Kabens.

4.244. Onpene/uTb BOJHOBOE CONPOTHBJICHHE P:

a) JIBYXNPOBOAHOH JIMHHH 6e3 morepb, NPOBONA KOTOPO#H
HMeIOT palHyC a H paccTOsiHHE MEXKLY OCsIMH b, ecnu b>a;

6) KoakcHaIbHOrO Kabensi 6e3 notepb, palHyc BHYTPEHHErO
NpoBOa KOTOPOTO @ H BHYTPEHHHH PajHyC BHEIIHEro LIHJIMHJ-
pHUeCKOoro NpOBOINHHKA b, cunTasi e=].

4.245. Haiitn ¢ nomolibio ypaBHeHH#H (4.4€) pacnpenee-
HHe ToKa I (x, {) B IByXIIpOBOJHO#H JIHHHH, BIIOJb KOTOPOH yCTa-
HOBHJIOCh  pacrpellesieHHe HalpspKeHHH no 3akoHy U=
=U,, coskx-cos wf, eciii BOJTHOBOE CONPOTHBJIEHHE JINHHH PaB-
HO p.

-4.246. Haiitn ¢ noMonipio ypaBHeHHH (4.4€) 3akoH pacnpe-
JiesieHHs] aMIuInTyZA Hanpspkenuit U, (x) v TokoB [, (x) mpu
HaJMWuHH CcOOCTBEHHBIX KoJiebaHHH B JBYXNPOBOJHON JIMHHH
JJHHEL [, ¥ KOTOpO#:

a) KOHIK ¢ OGeHX CTOpOH Pa3OMKHYTHI;

6) KOHIBI ¢ 06EHX CTOPOH 3aMKHYTHI;

B) JI€BLl€ KOHIB! JIHHHH 38MKHYTHI, IpaBHe — Pa3OMKHYTHI.

4.247. Haiitu piuuy | BO3LYLUHOH JBYXNPOBOAHOH JIMHHH,
KOHIIb! KOTOPO# 3aMKHYTEI ¢ 06EHX CTOPOH, €CJIH PE30HAHC B JIH-
HUM HacTynaeT NpH ABYX TNOCTENOBATENbHHX HYacTOTax vi=
=3,0 MI'u u v,=4,5 MI'n.

4.248. lokazatb, 4TO y 3aMKHYTOH CHCTEMBI 3apsizKEHHRIX
HEPENISITHBUCTCKHX YACTHI| C OJMHAKOBLIM YJIEILHBEIM 32pSiJiOM
JUIMOJBLHOE H3JyYeHHE OTCYTCTBYET.

4.249. Haiity cpenHiol MOLIHOCTL H3JTYYEHHS 3JIEKTPOHA,
COBEPINAIOLIEr0 TapMOHHYeCKHE KoJieOaHHA ¢ aMIVIHTYJ]O#
a=0,10 uM v wacroroii ®=6,5-101 ¢™1,

4.250. Haiith MOLIHOCTD H3JIy4EHHSI HEpeJSITHBHCTCKO#H
YaCcTHIB! C 3apsAIOM e B Maccoi m, NBUXKYILEHcA [0 KpyTroBoO#
opbute paguyca R BIoJie HEMOABHIKHOIO TOYEYHOro 3apsiia ¢.

4.251. HepeasTHBHCTCKHI [POTOH BJIETE/ MO HOPMAJH
B TOJIYIPOCTPAHCTBO C MONEPEYHBIM OJNHOPOIHBIM MArHHTHEIM
noseMm, WHIYKnust koroporo B=1,0 Ta. Haiith orHolueHne
SHEpTHH, TIOTEPSIHHON NPOTOHOM Ha H3JIYYEHHE 3a BpeMsl JBH-
XKEHHA B IoJie, K €0 NEepBOHAYAJBLHON KHHETHYECKOH 3HEPrHH.

4.252. HepensiTuBHCTCKasn 3apsDKeHHasl YacTHIa JBUIKETCH
B NoINEpeyHoM ONHOPOIHOM MAarHHTHOM Tojie ¢ HHAyKImMeH B.

221



Hairth 3aKoH yObBaHHs (32 CYeT H3JIYUEHH$s) KHHETHYECKOH
SHEPTHM YaCTHUL BO BpemeHH. lYepes CKOJBKO BpEMEHH ee
KHHETHYECKast SHEPIUs YMeHbilaeTess B € pas? BruciuTh 310
BpeMsi JyIst 3J1IEKTPOHA M NPOTOHA.

4.253. 3apsixeHHas YacTHIA JIBHKETCS BIOJb OCH y NO 3a-
KOHy y=a cos of, a TouKa HaGmmonenusi P HaXOIUTCA Ha OCH X
Ha paccTosituy [ or yacThubl (I»q). Hality oTHOIICHHE MIOT-
HOCTEl MOTOKA 3JEKTPOMATHMTHOTO HajyueHus Si/S, B Touke
P B MOMEHTHl, Korja KoopiuHata uactanpl y;=0 H y,=a.
BLIyMCJIHTL 3TO OTHOWIEHHe, ecyd 0=3,3-10° ¢~ 1 /=190 m.

4.254. B Hamnpap/ieHHH MaKCHMAJBHOrO H3JYUYeHHS Ha
paccTosiHuM ro=10 M OT 5JeMeHTapHOrO IMINOJs (BOJIHOBas
30Ha) aMEJIMTYNa HANPSDKEHHOCTH 3JIEKTPHYECKOro 104
E,=6 B/um. Hafitu cpejinee 3HayeHu€ MJIOTHOCTH NOTOKA 3HEP-
THH Ha paccTosiHuy r=20 M OT AMNOJst B HANP2BJICHUH, COCTAB-
asoiem yron $=30° ¢ ero ocsio.

4.255. DneKTPOMAarHUTHAs BOJHA, H3Jy4aeMas 3JEMEHTap-
HBEIM JIHIIONIEM, PaclpoCTpaHsieTcss B BAKYYME TaK, YTO B BOJ-
HOBOfl 30HE Ha Jiyue, MEPIEHAHKYJIAPHOM K OCH IHUNOJS, Ha
PaCCTOSIHHH r OT Hero, CpeiHee 3HadY€HUE IJIOTHOCTH TMOTOKa
sHepruu paBHo S,. HaliTy cpeqHIOn MOIHOCTE H3JY4YCHHS IH-
noss.

4.256. Cpenusis MOWHOCTb, H3/yyaeMas 3JeMEeHTapHbIM
nunoneM, pasHa P, Haiith cpenmioio 00peMHYIO ILIOTHOCTS
SHEpPrHM 3MEKTPOMATHUTHOTO IONS B BaKyyMe B BOJHOBOH
30HE Ha Jiyde, OepreHJUKYJISpHOM K OCH IUMOJs, Hapaccros-
HHY 7 OT Hero.

4.257. TloCTOSIHHBIH IO MOLYJIIO 3JIEKTPUYECKHH JHIOMb
¢ MOMEHTOM p BpAIN2IOT ¢ MOCTOAHHOH YIJIOBOH CKOPOCTHIO @
BOKPYT OCH, NMEPTEHIMKYMAPHOH K OCH JUNOJS U MPOXOAAINeH
uepes ero cepenuuy. HaiiTh MOIHOCTL H3Jy4eHHS] TaKoOro JIu-
noss,

4.258. Cuprasi, uyro Yactuua umeer QopMy lUapvKa H IO-
rJIoIIAeT Bech Majaioliyil Ha Hee CBeT, HaHTH Pajuyc YaCTHIH,
IpH KOTOpOM rpaputauuonHoe mputsikenue ee K Conny 6y-
JIET KOMIIEHCHDPOBAThCSt CHJIOH CBETOBOTO JaBJjeHust. MomHocTs
ceeroBoro uanyuenusi Connuna P=4-10% BT, mIoTHOCTS YacTH-
sl p=1,0 r/cm3.



Hacte 5

ONTHKA

5.1. ®oToMeTpHUs U TeoMeTpHuUECKas ONTHKA

© Kpupas oTHOCHTENBHOM CHIEKTPaJbHOH UyBCTBUTENILHOCTH TJlasa
V (A) moxaszana ma pnc. b.1.

vV
10 N N N
\ I
08 A=1,6 MBmfnm 1
4 / \ dag A=0,555mKM)
} \
06 i \
A
y \
04 7
/ \
02 - )
0 = n
(50 045 G50 055 G60 G655 Q70 dghn
Pge. 5.1

@ Cuna ceera I u oceemennocts E:

1=d®/dQ, E=d®y,,/dS. (5.1a)
@ OcsemennocTb, CO3/iaBaeMasi TOUEUHBIM H3OTPONHHM HCTOUHHKOM:
E={l/r)cos a, ) (5.16)

Tle C.—yrol MexJy HOPMalkld K NOBEPXHOCTH H HANpABJEHHEM HA
HCTOYHHK.

@© Csetumocts M u siprocte L:
d®pen do

L= . (.18)

M==75=, dQ AS cos ©

@ CpetuMocTh U1 TaMGepTOBCKOTO HCTOYMHMKA:

M=alL. (5.11)
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@ Cbsi3b MexAly npesoMysiomuM yrioM 0 DPHSMEL M YIJIOM O HaH-
MEHbILeTO0 OTKJIOHEHHS:

sin {(a+-6)/2] = n sin 6/2), G.1n)

The n—noKasaTesb NpeJOMJIEHHS] NDH3MBIL.
@ Qopmysa chepHyecKOro sepkaJa:

1/s' +1/s=2/R, (5.1e)

Te R—pamuyc KpHBH3HBI 3epKaJia.

@ Hy g Wi

¥ . @
11 F : \__/{ -3 I /{ F, a, B
i I '
] y
- o | / 77 |z’
=5 o l< (34 »
Puc. 5.2
@ <QopMyJbl LeHTpPHPOBAHHOH ONTHYeCKOH cHcTeMnl (pue. 5.2):
n'fs'—nls=@, [Is'+fls=1, xx'=fF. (5.1x)

@ CoorHolenns: MexxAy (OKYCHBIMH pACCIOAHHAMH M ONTHYECKOH
CHJIORN:

F=ni®, [=—n/®, F[/ff=—nIn. 6.13)
@ Ontrueckas cmia cepHuecKoH NPesOMJHIOLIEH NOBEPXHOCTH:
D=(n"—n)/R. (®.1n)

@ OnTuyeckas cwia TOHKOM JIHH3B B CPefie C NOKA3aTeJeM MpeJIoM-
JIGHHSl g

®=(n—ng) (1/R,—1/Ry), (6.1x)
rlie n—NoKa3aTesb NPeJIOMJEHHS! JIHHSBL
H | #' @ OnTnyeckass cuJia  TOJCTOM

| JIHH3Bbl TOJIIHHLL d:

® =®;-} ©yg— (d/n) D1 Q5. (B.151)

dta ¢opMyaa chpapenHBA M RIS
CHCTeMHl W3 JBYX TOHKHX JIHH3, MeX-
Puc. 5.3 Iy KOTGPHIMH HaXOAMTCA Cpefa C
noKasaTeJleM NPEJIOMICHHS 1.
@ lnasubie miockoetw H u H' orcrost o1 Bepumn O u O nosepx-
HocTell TOJICTO! Mmman (puc. 5.3) Ha paccTosHEsX:

X =(d/n) ®g/®, X'=— (d/n) Dy/D. 6.1n)
@ VYsenuuenue onTuyeckoro npubopa:
T=tgy'/tg G.1r)
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rfie P’ # P—yrioBele pa3mepbl MpeaMeTa NpH HaOMOKEHHH uyepes TNpH-
60p u Ges Hero (B8 Cayuae JyIbl H MHKPOCKONMA YIoJ& 1 COOTBETCTBYET
HaOJIONICHHIO HA PACCTOSHHH HAMJYy4ILero speHHs [y =25 cm).

5.1. HaiiTd ¢ noMOLpl0 KPHBOH OTHOCHTEJILHOH CEKTPasb-
HOPM YYBCTBHTEJBHOCTH rna3a (cM. puc. 5.1):

a) NMOTOK 3HEPTHH, COOTBETCTBYIOLUHMH CBETOBOMY MOTOKY
8 1,0 s ¢ naunoit Bostuet 0,51 1 0,64 MKM;

6) CBeTOBO# MOTOK, MPUXOASILIMIACS Ha HHTEPBaN JJIHH BOJIH
or 0,58 no 0,63 MKM, ecnH COOTBETCTBYIOMMH [OTOK SHEPTHH
®,=4,5 MBtr, npuueM mnocjiefHHi pacHpesieeH paBHOMEPHO
1o BCEM JUIHHaM BOJIH 3TOr0o uHrepBania. CuHTaTh, YTO B JAHHOM
crnextpanbhHoM HHTepBane ¢yHKMst V(A) 3aBUCHT JUHEHHO OT
JUTHHBEI BOJTHBL.

5.2. ToueuHbl#l H30TPOIHBIM UCTOYHHK HCIYCKaeT CBETOBOMH
notok @ =10 smM ¢ anunoil Boausl A=0,59 Mxm. Hafitu amnnu-
TYIHbIE 3HAYEHHs! HaMpsIKEHHOCTEH 3JIEKTPHYECKOr0 H Mar-
HUTHOTO I0JIEH 5TOr0 CBETOBOIO I0TOKa Ha paccTOsiHHH r=1,0 M
oT ucrounuka. Bocnonb3oBarecs puc. 5.1.

5.3. HaiiT cBeToByI0 3HEPTHIO, KOTOPas Najaer Ha IMJaHeTy
3a mepuoj ee obpatteHnss BOKpYr CosHua (00 BBITAHYTOMY 3J-
JIHnCy), ecau ceeroBasi MoiHocTs ConHua P, nyomajs ceyeHHs
wianeTsl S H B MOMEHT, KOT[ia IJ1aHeTa HaXouTcsl Ha MHHEMab-
HOM pacctosiHuu r, ot CosHlia, €e CKOPOCTb PaBHa U,.

5.4. Haiitu cpenHioio OCBelIeHHOCTL 00JTyyaeMoil yacTH He-
po3pauHoil cepol, ecH Ha Hee MajaeT:

a) napajJiebHBIH CBETOBOH MOTOK, CO3JAIOLHA B TOYKe
HOPMaJILHOTO MalleHHs OcBelieHHOCTh Ey;

6) CBeT OT TOYEYHOTO H3OTPOMHOTO HCTOYHHKA, HAXOASIIE-
rocst Ha paccrositud /=100 cM oT uenTpa cdepsl; paauyc coe-
put R=60 cm u cuna ceera /=36 KA.

5.5. OnpenesuTb CBETUMOCTb [IOBEPXHOCTH, SIPKOCTh KOTO-
poil 3aBHCHT OT HalpaBneHUs 1O 3aKoHy L=L, cos #, rae 4 —
YroJl MeKAY HampaBJieHHEM H3JTYYEHHS M HOPMaJsbio K MOBepX-
HOCTH.

5.6. Hekoropas cBersijasics MOBEPXHOCTb MOAYHHAETCS
sakony JlamGepra. Ee sipkocts paBna L. Hadiru:

a) CBETOBOfi NOTOK, H3JyuyaeMmbiii 3neMeHtoM AS 370il nO-
BePXHOCTH BHYTPb KOHYCa, OCb KOTOPOro HOPMajibHa K JaHHO-
My 3JIeMEHTy, €CJI YroJ MoJNypacTBopa KOHyca paBeH 4;

6) CBETHMOCTb TAKOTO HCTOYHHKA.

5.7. Han uentpom xpyrioro crona paiuyca R=1,0 M nog-
pellleH HeGONBLIOA CBETHJILHHK B BHJE IJIOCKOTO FOPH3OHTalNb-
goro aucKa momanpio S=100 cm2. §IpKocTb CBeTHJILHHKA He
3aBHCHT OT HanpabJeHus H paBHa L=1,6-10* kn/m%. Ha kaxkoii
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BBICOTE OT NOBEPXHOCTH CTOJNa HALO NOMECTHTh CBETHJIBHHK,
4TOOEl OCBEIIEHHOCTh MepudpepHUHLIX TOYEK CTO/Ida Oblaa Mak-
cumaneHol? KakoBa GyZzer 5Ta OCBELIEHHOCTE?

5.8. Ha Bricote h=1,0 M Haj NEHTPOM KpyIJIOro cTona pa-
Jmyca R=1,0 M nonBeled TOYEUHEIH HCTOYHMK, CHJIa cBeTa
KoToporo I Tak 3aBHCHT OT HalpaB/eHHsi, YTO OCBEIEeHHOCThb
BCeX TOYEK CTONa OKasblBaeTcsl paBHoMepHoH. HaBtu BHz
¢yuxnuy I (9), roe & — yros mMexsay HanpaBJeHHEM H3TyuYeHHsS
U BepTHKaJblO, a TaKMKe CBETOBOH NOTOK, NMajalolui Ha crol,
ecmu I (0)=1,=100 xx.

5.9. BepTHKaJbHBI JIyY IPOEKTOpA OCBEIAeT NEHTP HOTO-
Ka KpyrIJioil KoMHaTh papuyca R=2,0 m. [Tpu 3TOM Ha notoske
oGpasyercst He6oMbILOH 3aluMK mowansio S=100 cm?. OcBe-
IeHHOCTh 3aiiuHka E=1000 sk. Kospdpummenr orpamenus
noronka p=0,80. HaiiTu HauGosbiuyl0 OCBELIEHHOCTH CTEHH,
CO3/1aBAEMYIO CBETOM, OTPAXKEHHBIM OT NOTONKa. CYMTaTh, 4TO
OTpakeHHe IPOUCXOIMT M0 3aKoHy JlamGepra.

5.10. PapHomepHo cBeTsLMBCA KyMNoJ, HMEIOWME BUR
nonycgeprsl, oOn¥paercsi Ha TOPU3OHTANBHYIO I[IOBEPXHOCTD.
OnpeLenuTes OCBEeIleHHOCTh B IIEHTPE 3TOH [OBEPXHOCTH, €C/H
AIDKOCTb KYIION1a paBHA L ¥ He 3aBHUCHT OT HalpaBJieHHS.

5.11. JlamM6epTOBCKME MCTOYHHK HMMEET BHJ GeCKOHEYHOS
miockocTd. Ero siprocte paBHa L. Haiith  ocBellieHHOCTE
IVIOIA/IKY, PACHOJIOKEHHOH NapasJiesibHO IaHHOMY — HCTOY-
HUKY.

5.12. Han cronoMm HaxomwTesi CBETHJIBHHMK — ILJIOCKMiI roO-
pH30OHTANBHBIA AMcK pajuyca R=25 cm. Paccrosinue ot Hero
JO mOBepXHOCTH crona h=75 cM. OcBeleHHOCTE CToJa MOX
HEHTpOM CBeTHJIbHMKa Eo,=70 nk. Hailru cBetumocts storo
HCTOYHMKA, CUMTas €ro JamOGepTOBCKHM.

5.13. He6osbiuoft creTHIBHNK, MMEIOWME BHJ PaBHOMEPHO
cBersilelicss chepel paguyca R=6,0 cM, HaxXoguTcs Ha pac-
crositne h=3,0 M oT nona. §Ipkocte cBeTWJBHHKA [ =2,0X
X10% Kn/mM? ¥ He 3aBHCMT oT Hanpabjenusi. Haiitu ocBeuien-
HOCTh IOJIa HENOCPENCTBEHHO MOJ| CBETHIIBHHKOM.

5.14. 3anucatb B BEeKTOPHOM BHJE 38KOH OTPXKEHHS CBETO-
BOrO Jiyya OT 3epKana — yepes HanpaBJisilomye OpTH € ¥ e
NaJalollero ¥ OTPaXKEHHOIO Jiyyefi ¥ OPT n BHEWIHeH HOpMasu
K TIOBEPXHOCTH 3epKaja,

5.15. Tlokasarb, 4ro syy cBeTa, NOCJAENOBATENBHO OoTpasue-
Lvficst OT TpeX B3aUMHO MEePIeHAUKYJISIPHBIX MJIOCKHX 3epKa,
H3MEHHT CBOE HaNpaBJiCHHE Ha IPSMO IIPOTHBOINOJIONKHOE,

5.16. [1py xakom snaueHny yryia nafieHus §; Jyd, OTpames-
HEll OF TIOBEPXHOCTH BOJiBI, Gy/I€T NEepHEeHUKYAPEH K MpeoM-
JIEHHOMY JIyuy?
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5.17. HMimetotes [iBe ONTHUECKHE CPefibl € IVIOCKOH rpaHHue
paszena. [Iycts &y, — OpelenbHbit Yron najeHuA Jyua,
a §, — YIOn OajeHusi, NPH KOTOPOM MPe/OMIEHHbLH JIyy rep-
NeHIHKYJSpeH K OTpameHHoMy (NpelmnoJaraercs, 4YTo Jyd
WIeT U3 ONTHYECKH GoJiee MyioTHOM cpefp)). Haiitn orrOCHTEb-
bl OKA3aTeNb NPeJIOMJIEHN St STHX CPell, €CJ/H Sin Binp/sin &=
:n=1,28.

5.18. JIyu cBeta najaer Ha IVIOCKONapalJeabHYI0 CTEKIAH-
Hyio TiacTHHY Tommmnolt d=6,0 cM. Yron najenus $=60°.
Hafiti BeJHUHHY CMELeHUs Jiydya, IIpoLIefiillero 4epe3 STy
[JIACTHHY.

5.19. Ha kpaio GaccefiHa cTOHT ueJioBeK H Hab/ionaeT Ka-
MeHb, Jexauyit Ha aue. [ny6una Gacceftna h. Ha xakom pac-
CTOSIHHY OT HOBEPXHOCTH BOIBI BHAHO HM300pakeHHe KaMHs,
€CJIM JIYU 3peHHs cocTaB/seT ¢ HOPMaJbio K NOBEPXHOCTH BOJB
yron §?

5.20. [Tokasath, uTO Npy NPEIOMJICHHH B LIPH3ME C MaJIbIM
NpeJIOMISIIOIMM YTJIoM O Jiyd OTK/IOHSIETCS Ha YTOI arz(n—1)0
HE3aBHCHMO OT yIyia TajeHHsi, ecjH TOCJelHHH Takke
Mad.

5.21. JIyu cBera NPOXOAHT Uepe3 NpH3My € NPEeOMJIALIHM
yrom © ¥ nokasatesem npejomsienus n. Ilycte a — yroxa
oTkyoHenust nyua. [lokasate, WTO NPH CHMMETPHYHOM XojJe
Jiyua yepe3 IpH3MY:

a) yron o MHEHMAJIEH;

6) cBasb Mexay yriiamu o H O onpenensercs Qopmysoi
(.1x).

5.22. 117 HEKOTOpOH CTEKJSHHOH MPH3MBI YIoJ HanMeHb-
IEr0 OTKJIOHEHHs Jiyda paBeH NpeJIoMJASIoNEMy Yray IpHSMbL.
Hairtu nocnennuii.

5.23. Haiitu npelessl, B KOTOPHIX MOMET MEHATBCH YroA
OTKJIOHEHHS Jiyua TpH MPOXOMKAEHHH CTEKJISHHOH NPH3MBL
¢ mpesomasionuM yraom 6=60°.

5.24. TpexrpaHHasi npH3Ma C NPEIOMJAIOIIHM YoM 60°
JlaeT yrojl HauMeHBHICTO OTKJIOHEHHS B BO3LYXE 31°. Kako#
Yroi HaiMeHbIIEro OTK/JOHEHHS JiacT 5Ta NpH3MA B BOJeE?

5.25. Jlyu cnera, couepxKaiHil JiBeé MOHOXPOMAaTHUECKHe
COCTABJ/IAIONIYE, NPOXORUT Yepe3 TPEeXTPaHHylo NMPHIMY G npe-
nomnstoupM  yriom 0=60°. Onpenennts yron Ao Memay
OGEHMH COCTABJIAICIHMH Jiyda NocJie IPH3MBl, €C/IH NOKa3aTe/H
npesomnends Ans #ux pasusl 1,516 1 1,520 u npAsMa opHeH-
THPOBaHa Ha yroj HAHMEHBUETo OTKJOHEHHA.

5.26. BeiBecTs ¢ nomomnipio npuHOEna PepMa 3aKOHb OTpa-
KEHHsi W NpeJiOMACHHA CBeTa Ha MJIOCKOH IpaHHiie pasjena
IABYX cpel.
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5.27. Hafitu moctpoeHueM:

a) XOI JiyYa Mocjie OTPaXKeHHsI B BOTHYTOM H BHINYKJIOM
cepugecknx 3epkanax (puc. 5.4, rme F — ¢okyc, 00’ —
. ONTHYECKasi OChb);

0; =
%//

F

2) 6)

Puc. 5.4

6) nonoxenue 3epKasa 1 ero Gokyca JJisi CIyyaes, NOKasaH-
HHIX Ba pHC. 5.5, e P v P’ — conpsixeHHBIE TOUKH

op! op
Pe
[ o! 1) o’
op
a) 6)
Puc. 5.5

5.28. OnpezenuTh QOKYCHOE pacCTOsIHHE BOTHYTOrO 3epka-
Ja, ecJH:

a) NpH DacCTOSHHH MEXIYy NPEIMETOM H H306pakeHHeM
i=15 cM nonepeunoe yBesmuenne p=—2,0;

6) npH ONHOM MOJIOMEHHH NpeJMeTa TONEpPEYHOe yBesHYe-
uue B;=-—0,50, a npu APYroM NOJIONKEHHH, CMEINEHHOM OTHO-
CHTEJIbHO MepBoro Ha paccrosiiue [=5,0 cM, nonepeuHoe yse-
angenne f,=—0,25.

5.29. Toueynblil ¥icTOuHHK, cHna ceeTa Koroporo ;=100 KL,
nomeutel Ha paccrosiHud §=20,0 ¢M OT BepIIMHBI BOTHYTOro
sepkaja ¢ (okycHeM paccrosnueM f=25,0 cM. Onpenenuts
CHJIly CBETa B OTPAKEHHOM MNYyYKe, €CJH KO3(xpHIHEHT OTpake-
HHus seprasa p=0,80.

5.30. Brectn ¢ nomompio npuHnmna ®epma dopmyay
IIpEJIOMIIEHNS] IapaKCHANILHLIX JIyuell Ha cepHuecKoll MoBepX-
HOCTH pajimyca R, pasfiensiiomei cpeibl ¢ NOKasaTensiMH npe-
JIOMJIEHHA n B n'.

5.31. Jlyu cBeTa najaer M3 BO3AyXa Ha cEPHUECKYIO MO-
BepXHOCTb cTekaa (puc. 5.6, a, Tie ToUKaMy OTMEYEHB! MOJO-
HEHUs1 (oKycoB). HailTH mnocTpoenneM Xof mpesomieHHOro
Jyyga.

5.32. I'lapasyienbHniii My4ok cBeTa najaer us BaKyyMa Ha
HNOBEPXHOCTb, KOTOpasi OrpaHH4YHBaeT o6JacTh ¢ MOKa3aTeseM
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npenomnienust n (puc. 5.6, 6). Haiitu dopmy stoii nosepxmo-
CTH — ypaBHeHHe x(r), TPH KOTOpOH NMy4yoK GyZer choKycHpo-
paH B Touke I Ha pacctosnuu f ot Bepumsel 0. [Tydok Kakoro
MaKCHMAaJIbHOTO Pajilyca CeyeHHS MOMXKeT ObITb CHOKYCHPOBaH?

o o+

AP

— Y 2
i

S

i

Iz

898

a)

Puc. 5.6

5.33. ToueuHbIil HCTOUHHK PACTIOJIONKEH Ha paccTosiauu 20 cM
OT repefiHell TIOBEPXHOCTH CTEKJIAHHOH CHMMETPHYHOM ABOSIKO-
BBINYKJIOH nUH3bL Tosnuuea JHH3E 5,0 cM, pajHye KPHBHSHEL
noeepxHoctefi 5,0 cv. Ha kakom paccrosnuu oT 3afHeil mo-
BEPXHOCTH 3TOH JIMH3Bl OOpasyercsi u3obparkeHHe HCTOYHHKE?

5.34. Tlepen BEIyKJIOH TOBEpXHOCTBIO CTEKJIAHHOH BBINYK-
JIO-IUIOCKOH JIMH3BL TOJIMHE d=9,0 cM HaxoauTCsl TpexMeT.
Haobpasenue 31oro npeamera obpasyeTcs Ha TUIOCKOH NOBep X-
HOCTH JIHH3BI, KOTOpas CJYXHT 3KpaHoM. OnpenesnuThb:

a) nonepeyHoe yBeJIHUeHHe, ecH pafHyc KPUBHSHBI BBIT VK-
JIOH TIOBepXHOCTH JIMH3EI R=2.5 cMm;

6) oCBellieHHOCTb H300paKeHHs], ec/d APKOCTb [peaMeTa
L=7700 x1/M?® 1 [HamMeTp BXOAHOTO OTBEPCTHA BBITYKJOH IO-
BepxHocTH JHH3l D=5,0 MM; moTepu cBeTa NpeHeOpexUMO
MaJibl.

5.35. HaiiTn ontuuecKyio CHJIy H (POKYCHBIE PacCTOAHHUA:

a) TOHKOH CTeKJAHHOH JIHH3BI B XXHAKOCTH C IOKasaTejieM
npesnomsienus ny=1,7, €c/H ee ONTHYECKasA CHJIa B BO3AyXe
®y=—>5,0 antp;

6) TOHKOii CHMMETPHYHO! JBOAKOBBHITYKJ/IOH CTEKJIAHHOMN
JIHH3bI, C OAHOH CTOPOHBI KOTOPOH HaXOAHTCA BO3AYX, a ¢ ApY-
rOii — BOAA, €CJH ONTHYECKasi CHJia 3TOH JIHH3BI B BO3AyXe
@®y=-4-10 anp.

5.36. Haiitn nocrpoenuem:

a) xofi 1y4a 3a cobuparomell ¥ pacceHBaouleli TOHKUMH JIHH-
samu (puc. 5.7, rae 00’ — onrtuyeckas ocb, F u F' — nepen-
HHH ¥ 3aJHui1 GOKycChl);

6) monoxeHue TOHKOM JMH3LL H ee (POKYCOB, €CJIH H3BECTHO
nosioxxexue ontuyeckoi ocd 00" U nosoXxeHHe naphbl CONPSKEH-
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HBIX Touek PP’ (cM. puc. B.5); cpensl mo ofe CTOpOHHI JIHHS
OINHAKOBEE,

B) X0 syya 2 3a coGHpaioleli H PacceHBalolell TOHKUMH
JuH3aMu (pHc. 5.8), ecsii M3BECTHO MOJIOXKEHHE JIHH3BI U ee

Y
_ ‘/’4 //I
0 —or—( 0—=7

F l £ 73
a) 6)
Puc. 5.7
/Z/I \i\I
0 o 0 0’
2) 4)
Puc. 5.8

ontuueckoit ock OO0 u xop siyya 1; cpezibl 1o 06e CTOPOHHI JIHH3
OIMHaKOBHL.

5.37. Tonkas cobHparoiias JIHH3a ¢ (POKYCHBIM PacCTOSIHH-
em f=25 cM mpoenupyer H3oOpa)keHHe NpeiMeTa Ha 3KpaH,
OTCTOAILIME OT JIMH3E! Ha paccrosiHie [=5,0 M. JKpaH NpHABH-
HyJiM K JuH3e Ha Al=18 cm. Ha ckosbko cienyer nepeMecTHTh
npeaMeT, 4ToCel ONATh NOJAYYHTb 4YeTKoe H300pakeHHe €ro Ha
SKpaHe?

5.38. MlcTouHHK cBeTa HaxoauTcst Ha pacctosiiue [=90 cM oT
skpaHa. Tomkas coCupamomas JHH3a, NOMEIeHHas MeXay
HCTOYHHKOM CBETa H 5KPaHOM, JaeT yeTKoe H300pakeHHe Mc-
TOYHHKA NpH ABYX nojioxkeHusX. Onpeneqntb (OKycHoe pac-
CTOSIHHE JIHH3HI, €CJIH:

a) paccTosiHpe MeX1y O6OMMH NOJOXKEHHSAMH JHH3H Al=
=30 cM;

6) nonepeysrle pasMepbl H306paKeHHsl IPH OJHOM HOJIOMKe-
HUM JUH3H B 1)=4,0 pasa GoJblue, yeM NpPH JAPYFOM.

5.39. Mexjy NpeIMETOM M 3KPaHOM, IOJIOXKEHHS! KOTOPHIX
HEH3MEHHbI, NOMEWAIOT TOHKYIO cobHpatomyio Juu3y. Ilepe-
MEIIEHHEM JIHH3bl HAXONAT ABa NOJOMKEHHsl, NPH KOTOPHIX Ha
sKpane ofpasyercsi ueTkoe H3oOpameHHe npenMera. HaiiTh
nonepevyHbd pasMep HpeaMeTa, €C/M NpH ONHOM MOJOXEHHH
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JINH3H pasmep usobpawmenusi h'=2,0 MM, a npu npyrom h"=
=4,5 MM.

5.40. Tonkas cobHpalolasi IMH3A C OTHOCHTEILHBIM OTBEp-
crieM D : f=1:3,5 (D — nnamerp nuH3bl, f— ee (oKycHOe
paccTOsiHHE) NaeT H3o0paxeHue JIOCTATOYHO YAANEeHHOTO npej-
mera Ha QoTomnacTunke. $Ipkocts npemmeta L=260 kn/m2.
[Totrepu cBeta B JuH3e coctaBasior a=0,10. Hafitu ocseuien-
HOCTB H300paKeHHus.

5.41. Kak saBicut or jauametrpa D TOHKO@ cobHpaioliefi
JIMH3E PKOCTh JEHCTBHTEJNHHOrO H30GpaKeHUs, eclOH ero
paccMaTpHBaTh:

a) HerocpeiCTBEHHO;

6) Ha Ge/ioM 5KpaHe, pacceHBalOLIEM 10 3akoHy Jlambepra?

5.42. MmeroTcsi ABe TOHKHE CHMMETDHYHBIE JIHHSBH: OJHA
cobHpaiolllasl ¢ MokasaTesneM npe/omienus n,=1,70, npyras
paccenBarmas ¢ n,=1,51. O6e NUH3EI UMEIOT ONHHAKOBHI pa-
JIHYC KpHBH3HB HNoBepxHocteli R=10 cm. JIunsel ciomwusu
BIVIOTHYIO H NOrpysuJH B Boiy. KakoBo ¢oKycHoe paccTosiHue
3TOH CHCTEMEI B BOze?

5.43. Onpenenuts QOKYCHOE pacCTOsiHHE BOTHYTOrO cepH-
YECKOro 3epKana, KOTOpOe NpeNCTaBJsieT coGOf TOHKYIO CHM-
METPHYHYIO IBOSIKOBHINYKJYIO CTEK/JIAIHHYIO JIMH3Y ¢ mocepe6-
PeHHOH ONHOA MOBEPXHOCTbIO. Pajyc KpHBH3HE! NOBEPXHOCTH
JIHH3E R=40 cM.

50 cm S0cm

v

v 7/
0 gme  ~10anre -+ Ogmre
Puc. 5.9

5.44. Ha puc. 5.9 nokasana ueHTpHpOBaHHAs CHCTeMa,
COCTOflilias U3 TpeX TOHKHX JHB3. CHcreMa HaxoouTcsl B BO3-
nyxe. Onpene/uts:

d) rooXeHHe TOUKH CXOMICHHS NApa/NeLHOFO MyUKa,
najarolero cyepa, nocje NPOXOXKJIEHHS uepe3 CHCTeMY:

0) paccrosiHHe OT NepBOR JIMH3EI JI0 TOYKH, HAXOASLEeHGs
Ha OCH CJIeBa OT CHCTEMEI, IPH KOTOpOM 3Ta TOYKa H ee H306pa-
XKEHHe GYLYT pacnoJioXKeHel CHMMETPHYHO OTHOCHTEJBHO CH-
CTEeMEI,

5.45. 'anuneesa Tpy6a 10-kpatHOro yBeHYeHUs [IpH ycra-
HOBKe HA GECKOHEWHOCTb HMeeT JUIMHY 45 cM. OnpenesuTs:

a) QoKycHHe paccTosiHHsi OGBEKTHBA H OKyJfipa TPyOrI
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6) Ha KaKoe paccTOsHHE HaZlo NepeABUHYTb OKYJAP TPYOH,
4yToOHl SICHO BUJIETh NPEIMETEl Ha paccTosHuH 50 M.

5.46. Haijitn yBesnuenne 3puTeNbHOH TPYGH KeIJEPOBCKO-
ro TUNa, yCTaHOBJeHHOH Ha OecKoHeuHocTh, eciy D — pua-
MeTp onpaebl ee OGLeKTHBA, a d — AuameTp H306paKeHHs
3TOH ONlpaBEl, 0OPAa3yeMOro OKYJSApOM TpYOHL.

5.47. Ilpu npoxoxIeHHY CBETOBOTO NOTOKA 4epe3 3pHTENb-
Hy10 Tpy6y €ro HHTEHCHUBHOCTH YBEJMYUBaeTcA B 1=4,0X
X 10* pas. Haiiti yryioeo#i pasmep yAaJeHHOrO NpPeAMeTa, ecsii
npy HaGmoJienuy B 3Ty TpyOy YIVIOBOH pasMep ero uzoGpaxe-
uus P’ =2,0°.

5.48. 3puTenbHy10 TPYOy KeEIJIEPOBCKOTO THIA C YBeJHye-
npeM T'=15 morpyswnu B Boly, KOTOpas 3anoJHWIA U ee
BHYTpeHHIOO YacTb. UTOOH cHcTeMa NPH TeX JKe pasMepax
CTaja ONfiTh TEJNECKOMYYECKOH, OOBEKTHB 3aMEHWJIU JAPYTHM.
KagoBo cTaso mocje 3TOro yBeandeHue TPyOH B Boze? [loka-
3aTenb NPEJOMJCHUA cTeKsa oKynsipa n=1,50.

5.49. Ilpu kakom ysenvueHun I' spuTenbrOl TPyGH ¢ nua-
MerpoM o0bekTHBa D=6,0 cM oOCBelleHHOCTh H306parKeHHs
00beKTa Ha CeTyaTke I1a3a Gy/€T He MeHbIle, YeM B OTCYTCTEBHE
TpyOu? JlnameTp 3pauka Iviasa CUMTaTh PaBHBEM dy=3,0 MM.
IlotepsiMu ceeTa B TpyGe mpeneGpeys.

5.50. OnTuueckue cuiibl 0GBEKTHBA ¥ OKYJIfpa MHKpOCKONa
paBHBI cooTBeTcTBeHHO 100 M 20 ANTp. YBenyyenHe MUKpOCKONa
paBHo 50. KakoBo GyneT yBennueHHe 3TOTO MUKPOCKONA, €CJIH
PaccTosiHie MeXAY OGBEKTHMBOM H OKYJSPOM YBeJUYHTh Ha
2,0 cm?

5.51. MuKpOCKON MMEeT YHCJIOBYIO anepTypy sinoa=0,12,
rie o — Yrojl TONYypacTBOpa KORyca JydeH, NajaloLU¥X Ha
onpasy ofbbektupa. [lonaras puamerp 3pauka ryiasa dy=
=4,0 MM, ONpejesuTL yBenyueHye MHKPOCKONa, NIpH KOTOPOM:

8) JIHaMeTp CBETOBOTO NyYKa, BEIXOISIIErO U3 MHKPOCKONA,
paBeH JIHaMeTpy 3pauka Iviasa;

6) OCBellleHHOCTh H300paMeHus Ha CeTYaTKe IJias3a He Gyner
3aBHCETH OT YBeNWYeHus (PacCMOTPETH CJlyyail, KOTZa CBETOBOM
Ny4OK, DNPOXOAALIMH Yepes CHCTEMY «MHKPOCKON — IJiasy,
OrpaHHYeH ONpaBoii OOBEKTHRA).

5.52. HaliTu nonoxenue riaBHBIX NOCKOCTeH, (OKYCOB H
Y3JIOBLIX TOYEK ABOSIKOBBITYKJIOH TOHKOH CUMMETPUYHOH CTeK-
JSTHHOH JIMHSH C pajuycoM KPWBM3HBHI TOBEpPXHOCTeHl R=
=7,50 cM, ecaim ¢ OfiHO#M CTOPOHN e HAXOHUTCS BOSAYX, a C JAPy-
roii — Boza.

5.58. HaliTn ¢ noMouplo NOCTPOEHHS TOJIOKEHHE (okrycon
¥ TVIABHBIX IVIOCKOCTEH LEHTPHPOBAHHBIX ONTHYECKHX CHCTEM,
NOKa3aHHBIX Ha puc. 5.10:
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a) TeseoOBEKTHB — CHCTEMa H3 cobHpalolieit H pacceHBaio-
el ToHKHX JHH3 (f;=1,5d, [,=—1,5d);
6) cucteMa H3 JABYX cobHpalomHx TOHKHX JuH3 (f,=1,5d,

f2=015d);

raY A g-A P
0 o' (V] 0 0 0’
”
v A v v L___‘,__&
L % fy 7 L 2,
a) 4) 8)
Puc. 5.10

B) TOJCTasi BHINIYKJO-BOTHyTas JHH3a {(d=4 oM, n=1,5,
@,=-}50 zgntp, ©,=-—50 mnTp).

5.54. OnrHyeckas cucreMa HaxofuTcea B Bosdyxe. Ilyern
00’ — ee onTHyeckas ock, F H F' — nepeinuii v 3a1uui Goxy -
col, H 1 H' — nepennss W 3ajHAsa IJaBHBE IJIOCKOCTH, P H
P’ — conpsxennvie Touky. HailiT nocrpoensem:

a) nonoxenne F' u H' (puc. 5.11, a);

6) nonoxeHHe TOYKH S’, CONpsKEHHON C TOYROi S

(puc. 5.11, 6);
Y W V4
: 3 AN
. {
o £ o 0 : Yol 0//{‘ Ol
i
p’ 5 ! o’ \,J
a) '5) ¢)
Puc. 5.11

B) nonoxenue F, F' u H' (puc. 5.11, 6, rie nokasasH Xof
JIyya Ji0 M NocJie NPOXOXKIEHHS CHCTEMBI).

5.55. Ilyets F 0 F' — nepennuii H 3a1HHii (POKYCHI ONTH-
YecKkoil cucteMbl, H H H' — ee nepelHss H 3afHSAS TJaBHbLIE
ToykH. HaiiTs mnocTpoeHHeM mnosnoxkeHHe H3oGpaxenus S’
TOYKH S JJIf CJIEAYIOLIHX OTHOCHTENBHEIX PACIIOJOKEHHH TOYEK
S’Fy F’,HHH,:

a) FSHH'F'; 6) HSF'FH'; B) H'SF'FH; r) F'H'SHF.

5.56. TeneoGreKTHB COCTOMT M3 ABYX TOHKHX JIMH3 — I€-
peaneii cobupaiomeii H 3ajHeii pacceHBaloieH ¢ ONTHYECKHMH
cunamy @, =10 antp v ®,=—10 antp. Haiitu:

a) (OKYCHOE PACCTOSIHHE H NOJIOKEHHE TJIABHLIX MJIOCKOCTEl
3TOi CHCTeMBl, €C/H paccTostHHe MexAy JuH3am# d=4,0 cM;
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6) paccrogHie d MeJy JIHH3aMH, IPH KOTOPOM OTHOLLEHHe
(OKYCHOTO paCcCTOSiHUSA f CHCTeMB! K paccTOAHHIO [ MeXAYy co-
Oupaioniell JHH30M H 3aJHUM IVIaBHBIM (hOKycoM OyJeT MaKCH-
MaJibHLIM, UeMy paBHO 3TO OTHOLIEHHE?

5.57. PaccunraTth nosoxeHue IMaBHEIX IJIocKocTel H (oKy-
COB TOJICTOH BEIYKJIO-BOTHYTOE CTEKJISIHHOH JMH3E, €ClH pa-
JUYC KPUBH3HBI BEINYKJOH nosepxHocTH R,=10,0 cM, Boruy-
Tolk R,=5,0 cM H ToJji#HA JHH3E d=3,0 cM.

5.58. LleHTpHpOBaHHAs ONTHYECKAs CHUCTEMA COCTOHT H3
JIBYX TOHKUX JIHH3 € (POKYCHBIMH PACCTOAHUAMH [, U fa, TpHYIEM
paccTosiHHe MexIy JHH3amMu paBHO d. JlaHHYIO cHCTeMy Tpe-
Gyercsl 3aMeHHTb ONHOM TOHKO# JIMH30H, KOTopas npH JioGoM
noJoKeHHH 0OBeKTa JiaBaia Obl TAKOE JKE YonepeyHoe yBesH-
yeHHe, KaK U npeipyilas cucreMa. Kakum AoMKHO OHTH ¢o-
KyCHOE paccTOsIHHE STOH JIMH3H K €€ MOJIOXkeHHe OTHOCHTeJbHO
CHCTEMEl U3 JBYX JIHH3?

5.59. Cucrema COCTOHT U3 coOHMpalolliell TOHKOH CHMMeTpHY-
HOH CTeKJITHHON JIMH3BI ¢ pajHyCcoM KPHBH3HH MOBEPXHOCTEH
R=38 cM ¥ IJIOCKOro 3epKaJjia, pacloyoXeHHOrO NepreHuKy -
JISIPHO K ONTHYECKOH OCH JIHH3BL. PaccrosiHue Mexay JMH3OH
H 3epkajom [=12 cm. Kakosa GyneT onTuueckas CHJa 3TOH
CHUCTeMBI, €CJIH IPOCTPAHCTBO MEXAY JIMH30H H 3epKanoM 3a-
MOJIHUTL BOJOH?

5.60. Ilpu Kkakoii ToJINMHE BHINYKJO-BOFHYTafl ToJICTas
CTeK/JIsIHHAS JIMH32 B BO3Nyxe Oylier:

a) TeJeCKONMUYecKoH, ecJM pajuyC KPUBH3HHL €€ BRIMYKJIOH
noBepXHocTH Gonbllle, YeM pafHyC KPWBH3HHI BOTHYTOH I10-
pepxHocTH, Ha AR=1,5 cM?

6) uMeThb ONTHYECKYIO CHJy, paBHyio —I1,0 anTp, eciau pa-
JUYCHl KDHBH3HBI €¢ BHIYKJOH M BOTHYTOH IOBepXHOCTEl
paBubl cootsercTBeHHO 10,0 M 7,5 cm?

5.61. HaiiTH nosoxkenne raBHBIX IIOCKOCTeH, (OKYCHOE
paccTosiHMe M 3HaK ONTHYECKOH CHJBI BHITYKJO-BOTHYTOH TOJ-
CTOi CTEKJSIHHOH JHH3BI, Y KOTOpO#:

a) TOMIMHA paBHa d, a pajfHyCHl KPHBH3HHI MOBepXHOCTEH
O/IMHAKOBEI H paBHB R;

6) npenoMasiolMe MOBEPXHOCTH KOHILEHTpHYECKHE C pa-
Juycamu KpuBH3HH R, u R, (R,>R)).

5.62. Teneckonuueckas cucrema oGpasoBana H3 JBYX CTeK-
JIIHHBIX LIAPOB, pafHychl KOTopbix R; =50 cM U R,=1,0 cm.
KakoBul paccTosinHe MEXAY LEHATpaMH 3THX HIAPOB H yBeJjHde-
HHE CHCTEMHI, €CJM OOBEKTHBOM sBJifeTcsl OONbUIME wiap?

5.63. Ilpu pacmpocTpaneHHH CBeTa B H3OTPONHOH cpele
C MEQJIEHHO HSMEHAIOLIHMCH OT TOYKH K TOYKE MOKasaTeJeM
npesioMJIeHHS! £ paHyc KpHBH3HBI P JIyya ONpEIe/sercs
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¢opMyJI0H
l/jo=0(Inn)/0N,

rnie Npon3BoHasi GepeTcsi no Hanpap/eHHIO IVIaBHOH HOpManH
g Jaydy. [oayunts 51y dopMyny, uMesi B BHLY, 4TO B TaKo#
cpeie CrpaBelUIMB 3aKOH MpeJoMJeHHs nsin U=const, rze
§ — yron Mexjy JydyoM M HanpasienueM gradn B AaHHOH
TOUKE.

5.64. HafiTn pajuyc KpHBM3HBI CBETOBOro Jy4a, paciipo-
CTpaHSIOUIErocsi B TFOPH3OHTANBHOM HanpaBieHnd  BO/IU3H
OBEPXHOCTH 3EMJIH, TA€ TPafvieHT NOKa3aTeJIs IpeJiOMJIeHH S
posayxa OnfON~3-107% mM™' (cM. mnpefpiyunyro 3agady).
[lpu KaKoM 3Ha4yeHWH 3TOro rpajHeHTa Jiyd CBeTa pacnpocTpa-
gaJicst 6B N0 OKPYIKHOCTH BOKDPYI 3eMJiu?

5.2. HurtepdepeHuns csera

@ lliupuna uHTEp}epEeHIMOHHONH LOJOCK:
Ax=MNg, (5.2a)

Ifie (p— YIJIOBOE PACCTOSIHEHE MEXAY HCTOUHHAKAMH.
@ [liusa B pajHyc KOI'epPeHTHOCTH:
Leor = A3/A,  pyror = MYy (.20
rje \p—yrIoBoH pasMep HCTOUHHKA.
@ Tlpu orpaxennn cBeTa OT OnNTHYecKA GoJjiee IJIOTHOR Cpeibl CBe-
ToBOH BeKTOp (E) HCHIEITHIBaeT CKauok (pasbl Ha 7.

@ VYcaoBue MakCHMYMOB IPH HETepQepeHIHH CBETa, OTPAXKEHHOIO
OT TOHKOH NJIAaCTAHKHM TOJMIMEEL b:

20V iB—sin? 9 =(k+41/2) A, (6.2p)
rie k—ueJoe 4AcIO.

@ Koavua HeloToHa npE oTpaxkeEHH cBeTa OT NOBepXHocTell BO3-
nyuHofi mpocaofiku, 06pa3cBaHEO# MeEXAy CTEKJSHHOH IJacTHHKOH H
conpuKacawmelics ¢ Hefl BEINYKJOH [OBEPXHOCTHIO JIMHSLI C pafHYCOM
KpuBusHe R. Papmycer konen:

r=V ARESZ, (.21
NpHYEM KOJMbNA CBETNIHE, eciim B=1, 3, 5, ...y ¥ Temume, ecm k=2,
4’ Gv Tes

5.65. Tlokasarb, uTO IpY C/IOKEHHH JBYX FapMOHHUYECKUX
KoneGaHuil cpeflusisi 10 BPEMEHH SHEPIHA PE3YJLTHPYIOIETO
Koe0anys paBHa CyMMe SHeprHii KaykAoro Ms HUX, ecyaH 06a
KoJieOanus:

a) HMEeIOT OMHAKOBOE HATPABJEHVE H HEKOrepeHTH:, OpH-
U€M Bce 3HAYEHHUsl HX PpasHOCTH (a3 paBHOBEPOSATHBI;
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6) B3aUMHO NepneHUKYJIAPHHL, HMEIOT OJIHY H TY e 4acTo-
Ty M IPOU3BOJIbHYIO PAasHOCTb (as.

5.66. Hafitu rpacduvecky ammyHTyy KosnebzHHsA, KOTopoe
BO3HUKAET B Pe3yJbTaTe CJIOMKEHHS CJIeyIoUMX Tpex Koseba-
HMil O{HOTO HalpaBJIE€HHA:

E,—acoswt, E =2asinof, E&;=15acos(wf-+ n/3).

5.67. Hekotopoe KosebaHve BOSHHKAaeT B pe3yJbTare CJo-
)eHust N KorepeHTHbIX KoneGaHME OIHOTO HanpasJeHus,
umeromux crefyonmi  BHL:  E,=a cos lof+ (k—1)a), rne

k — HoMep konebanus (k=1, 2, ..., N), a — pas-
HOCTb (a3 mexny k-M u (k—1)-M KojgeGaHUAMY.
P Haitt amnuntyny pesynbTHpYiomero KosjebaHus.
7 5.68. Cucrema (puc. 5.12) cocrour H3 ABYX To-
yeyHKIX KOTepeHTHHIX Hajyuareseit I u 2, KoTophie
PAacClONOXKEHbl B HEKOTOPOH IVIOCKOCTH TaK, YTO MX
2 JIUNOJIbHBIE MOMEHTHl NEPHeHIHKYJSAPHBl K 3TOH
Puc. 5.12 WIOCKOCTH. PaccrosiHue Mexay wusiydarensmu d,
JJIMHAa BONHBL M3nyueHust A. MMesi B BuLY, YTO KO-
JeGaHuA H3JaydaTenass 2 OTCTAT N0 (aze HA a (a<If) OT KO-
neGanuil uanyvarenss 1, Hafrtu:

a) yrael ¥, B KOTOPBIX HHTEHCHBHOCTH H3/YYEHHS MAaKCH-
MaJibHa;

6) ycJoBHSs, IPH KOTOPHIX B HaNpaBjieHHH §=3 HHTEHCHB-
HOCTb H3JydeHHs OyleT MaKCHMasibHA, a B NPOTHBOINOJOKHOM
HanpapjeHHH — MHHHMAabHA,

5.69. Haiith npHMepHBIli BUA TNOJAPHOH AuArpaMMbl Ha-
NpaBJEHHOCTH M3JyYeHHS B 3KBATOPHAJILHOH IJIOCKOCTH CH-
CTEMBI, COCTOSIUEH M3 JIBYX OJMHAKOBLIX uaJjyyareneit | u 2,
JMNONBHBIE MOMEHTH KOTOPHIX PacloOJIOKEHBl NapaJuiebHO
JPYT ApPYTY Ha pacctosiHuM d=A/2 u

a) cosnajant no ¢ase;

6) DNpPOTHBONOJIOXKHEL O ase.

5.70. To xe, uTo B npenrifyinei 3afaue, HO uanyyareau I u
2 HaXOISTCS HA PAcCTOSIHUM A JIPYT OT Jpyra.

5.71. To xe, uro B 3agaue 5.69, HO usnyuareju I u 2 or-
CTOSIT JIPYT OT ApPyra Ha paccrosinue d=»A/4 u konebaoTcs co
capuroM ¢as /2.

5.72. HenonpuxkHas WM3Iy4alouiasi CUCTEMa COCTOMT U3 HHU-
HEHHOH IeNOYKH NapasieNbHbIX BUGPATOPOB, OTCTOSIIHX JAPYT
OT Jipyra Ha paccrosinue d, npuueM ¢asa Kose6anuii BUGpaTopos
JIUHEAHO MEHSCTCH BAOJb IeNOYKH. Hafiti 3asHcHMOCTH OT
BpeMeHH pasHocTH (as A@ MexIy coceHuMH BuUOpaTOpaMH,
Npu KOTOPOH IJIABHLIH MAKCMMyM M3JIyueHHsI CHCTEMBI Gyfer

236



COBEPILATh KPYTroBOi «0630p» MECTHOCTH C NOCTOSIHHOR YTJIOBO
CKOPOCTBIO .

5.73. B onmite Jlnoiina (pHc. 5.13) cBeToBan BONHA, HCXOAA-
{1aa HENOCPEICTBEHHO H3 HCTOYHHKa S (Y3KOH LiesnM), HHTep-
¢epHpyeT ¢ BOJMHO#H, OTpakeHHO# OT 3epkana 3. B pesysbrare
Ha sKpaHe 3 obpasyeTcs cHucTeMa HHTepgepEHIHOHHBIX MNOJOC.

IN

3
Puc. 5.13

Paccrosinue ot ucrounuka o skpana [=100 cm. Tlpu vekoto-
poM TOJOXEHHH HCTOYHMKa LWHPHHA MHTeP(ePeHHOHHOMH
noJsiochl Ha 3Kpane Ax=0,25 MM, a nocj€ TOrO KakK HCTOYHHK
OTOBHHYJM OT IUIOCKOCTH 3epkana Ha Ah=0,60 MM, mmpuHa
nosioc ymenbliHaacs B =1,5 pasa. Hafitu fiiHy BOJHBL cBeta.

5.74. JlBe KorepeHTHBIE€ IJIOCKHE CBETOBLIE BOJIHBEI, YIOJ
MEXIy HanpaBJeHHSMH paclpoCTpaHeHHs KOTOpHX @K1,
najaloT NOYTH HOpPMAJIbHO Ha 3KpaH. AMIUIMTYZH BOJH OflHHa-
koBbl. [TOKasaTh, YTO paccTOsiHHE MEXKAY COCENHHMH MaKCHMY-
MaMH Ha 3Kkpane Ax=>2/@, rie A ~— nJMHa BOJHAL.

5.75. Ha puc. 5.14 nokasana uHTepHepEeHUHOHHAs] CXeMa
¢ Gusepkanamn OpeHens.. Yron Mexay 3epkalamu o=12’,

Puc. 5.14

paccTOsIHUSI OT JIMHHM NepeceyeH’s 3epkan Jo y3koll menn S
¥ 3KpaHa 3 paBHH coorBercTBenHO r==10,0 cM B b=130 cM.
Hnuna Bonun ceera A=0,55 MkM. OnpeienuTs:

a) IMpHHY MHTepdHEPEHIMORHON NOOCH Ha SKPaHe H YHCJ0
BO3MOXXHBIX MakCHMYMOB;

6) caBur HHTEpQEPEHIHOHHOH KapTHHH Ha SKpaHe NpH cMe-
meHdy menn Ha 6/=1,0 MM no Kyre pajuyca r ¢ LEHTPOM B
TouKe O;
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B) NpM KAKOH LIMpHHE IENH Mya, HHTEP(EPEHIHOHHES
TOJIOCH! Ha 3Kpane GyAyT HaGMoaTbesl enle A0CTaTOYHO OT4eT-
JIHBO?

5.76. ITnockas cBeToBas BOJHA MajiaeT Ha Ousepkana Qpe-
Hensi, yroa mexay koropemu o=2,0". OnpejenuTs LIHHY
BOJIHBI CBETa, €C/IH IIHMpHHA HHTePpEPEHIMOHHON NOJOCH Ha
skpane Ax=0,55 mMM.

5.77. Jlunsy auamerpoM 5,0 cM M ¢ (POKYCHBIM paccTOsHHEM
f=25,0 cM paspesaj To JuameTpy Ha JBe OJMHAKOBHIE MOJIO-
BHHEI, TIPHYEM YAANCHHBIM OKa3aJICsl CJIOf TOMIHHBI 4= 1,00 mm.
Tlocsie 5TOrO O6E MOJOBHHB CABHHYJM JO CONPHKOCHOBEHHS H
B (POKAJLHOM TUIOCKOCTH NOJIYYEHHOH TakuM 06pasoM GHMIMH3LL
MOMECTH/IM Y3KYIO Wie/b, MCIYCKAIOMYI0 MOHOXPOMaTHYeCKHH
cBeT ¢ AyuHOB BoJHEl A=0,60 MKM. 32 OGHJIHH30!H PACTONOKHIIH
sKpaH Ha paccrosHun b=>50 cM ot Hee. Onpefe/HTh:

a) INMPHHY HHTEpePeHIMOHHON MOJIOCk Ha 3KpaHe ¥ YHCIIO
BOSMOKHBIX MaKCHMYMOB;

6) IIMPHHY WIEMH Hyayc, TPH KOTOPOH HHTEP(EPEHIHOHHbIE
NOMIOCH! Ha 3Kpane OyAyT HabJoaThes €Ie A0CTaTOYHO OTYeT-
JIHBO.

5.78. Paccrosnms or 6unpuambl dpeHensa A0 Y3KOH Ineu
M SKpaHa paBHBI COOTBETCTBeHHO 0=25 cM U b=100 cM. bu-
npu3vMa creKJsHHas ¢ npejomisiomuM yraom 0=20". Hafita

JIJIMHY BOJIHBI CBETa, €CJIHM IIHPHHA HHTED-

gV ¢ PepEHLHOHHOM NOOCH HA SKpaHe Ax=
=0,55 MM,

5.79. Ilnockasi ceeToBass BOJIHA C

A=0,70 MKM nafiaeT HOpPMAaJbHO Ha OC-

HOBAHME OHNpH3MBI, CIETaHHOH M3

% crekaa (n=1,620) ¢ npesoOMIAIIAM

Puc. 5.15 yraom 0=5,0°. 3a Ounpuamofi (pmc.

5.15) HaXomHTCA MJOCKONapa/ieNbHast

CTEKJIAAHHAs IJIacTHHKA, ¥ HPOCTPAHCTBO MEXIYy HHMH 3amoJ-

peno 6ensosioM (n'=1,500). HairT muprHy HHTephepPEHLMOH-

HOH MOJIOCH! Ha SKpaHe 3, pacnoJIOKEHHOM 3a STOH CHCTeMOH.

5.80. I'lnockasi MOHOXpOMaTHIecKas CBETOBas BOJIHA NajaeT
HOpMaJIbHO Ha AuadparMy ¢ ABYMs Y3KMMH IIEJAMH, OTCTOS-
IMMH JpyT OT Apyra Ha d=2,5 mM. Ha skpane, pacnoJioxeHHoM
sa nmuagpparmoii Ha [=100 cM, obpasyerca cHcTema MHTepge-
peHIMOHHEIX noJioc. Ha Kakoe paccToasre H B KakKyl CTOpPOHY
CMECTSITCA STH MOJIOCHI, €CJIH OfHY H3 mieJell NepeKphiTk CTeK-
JSHHOH NJaCTHHKON To/uMHbl =10 MKM?

5.81. Ha puc. 5.16 nokasaHa cxema HHTepdepomeTpa Aas
HaMepeHHsl MOKasaresefl NMpeJoMJIEHHs] NPO3PaYHBIX BeIecTB.
3zech S — yskas Iiesnb, OcBem@aeMas MOHOXPOMaTHYECKHM
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ceetoM A=589 HM, 1 H 2 — JiBe OZHHAKOBLIE TPYOKH C BO3NY-
xoM, JJIHHA Kaxjol u3 kotopuix {=10,0 cM, [ — nHadparma
¢ neymsa mensavi. Kornia Bosnyx B TpyOke ! 3aMEHHJIH aMMHA-
KOM, TO HHTep(depeHIMOHHasT KapTHHA Ha SKpaHe & cMecTHaach

7 y/A I i
| ] I \
— |
s [ 1
| | I
2
Puc. 5.16

peepx Ha N=17 nonoc. Ilokasaresb npesomJseHHsl BOsZyXa
n=1,000277. Onpenenurs noKasatesib MpeJOMJIEHHsT aMMHaKa.

5.82. Ha nosepXnHOCTH cTeK/Ja HaXOAUTCS NJIEHKA BOJBI.
Ha nee naznaer ceer ¢ pinHo# BosHE A=0,68 MKM noz yryiom
$4=30° k Hopmanu. HaliTh ckopocTk, ¢ KOTOPOH YMEHBILAETCS
TOJI{HHA IVIEHKH (M3-32 MCHAPeHHd), ecJH HHTEHCHBHOCTHL OT-
paKEHHOI'O CBeTa MEHfeTCH TaK, YTO INPOMEXKYTOK BpEMEHH
MeXxJy MNOC/elOBaTe/JbHEIMH MaKCHMyMaMH oTpameHHs Af=
=15 MHH.

5.83. Ha tonkyio nnesky (n=1,33) najaer napanyeibHELd
nyuok Gesoro ceera. Yroa nagenus 4,=>52°. Ilpu kakoil Toa-
IUHE IJIEHKH 3ePKaJbHO OTPaXKEHHEIH cBeT GyleT Haubouee
CHJIBHO OKpalleH B XedThH pger (A=0,60 Mkm)?

5.84. Haiith MHHHMMaJIbHYIO TOJIHHY IUIEHKH ¢ NIOKasarte-
JeM npenomsienHs 1,33, npH KOTOpOH CBeT ¢ JJIMHOH BOJIHH
0,64 MKM HCHEITHIBAeT MaKCHMaJbHOE OTpayKeHHe, a CBET ¢ AJIH-
Hoit BoJHE 0,40 MKM He OTpamaercs cCOBceM. Yros NAaNeHHA
ceera pasen 30°.

5.85. Ilns yMeHblIIEHHsI HOTeph CBETAa H3-338 OTPAXKEHHUs OT
MNOBEPXHOCTH CTEKJIA MOc/e/iHee NOKPBLIBAIOT TOHKHM CJIOEM Be-

LeCTBA ¢ NOKasaTeneM npenomierns n' =) n, rae n — nokasa-
TeJib NPEeJIOMJIEHHA cTeksa. B sTom cyyvyae amIIHTy/bI CBETO-
BEIX KOJIeGAHHfI, OTpaKeHHEIX OT 00eHX NOBEPXHOCTEH TAKOro
ciiosi, 6yAyT ofHHAKOBEIMH. [IpH KaKOH TO/IHHE 3TOTO CJOs
OTpaxKaTesbHas CHOCOGHOCTL CTEK/A B HANPaBJEeHHH HOPMAaJH
Gyzer pasHa HyJIO Jyisi cBETA C IJMHOH BOJHEL A?

5.86. Paccesinnuiii MoHOXpoMaTHyeckui cgeT ¢ A=0,60 MKM
HajiaeT Ha TOHKYIO IVIEHKY BeIecTBa ¢ NOKA3aTeJIeM IpeJioMJie-
HHSl n=1,5. OnpelesuTh TOJMMHY IJIEHKH, €CJIH YIJIOBOE pac-
CTOSiHHE MEXJY COCEAHHMH MAaKCHMyMamH, HaGmoflaeMbIMH
B OTpa)K€HHOM CBeTe NOJ YIrJaMH ¢ HOpMasblo, OJIH3KHMH
K $=45°, pasno 69=3,0".
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B8.87. MoHoxpoMaTHYeCKH#l CBET MPOXOJMT Yepes OTBEpCTHE
B sKkpane 3 (puc. 5.17) ¥, OTPasHBLIMCbH OT TOHKOH MJIOCKO=
napajuiesibHO# CTeKJISIHHOM niacTHHKE [1, o6pasyer Ha sKpaHe
CHCTEMY MHTepepeHIMOHHBIX NOJIOC PaBHOrO HakJioHa. Tou-

[IMHA I[JaCTHHKH b, paccros-

3 fln HHE Mexay Heil M 3KpaHoM [,

pazpychl i-r0 M k-ro TeMHHIX

> KOJIeIl 7; H Ty YUYMTHIBasi, YTO

’ r;, &l, HaliTH JUIHHY BOJIHBL
cBeTa.

] 5.88. Ilnockasa mMoHOXpoMa-

THYECKA A CBETOBASA BOJIHA JLUTHHB!

Puc. B.17 A najiaeT Ha NOBEPXHOCTDb CTEK-

JIAHHOTO KJIHHA, YTOJ MEeXAy

rpaHsAMH KoToporo o< 1. ITnockoeTs naneHua nepneHauKyasp-

Ha K pebpy KJuHa, yroa najesnus §,. Halitu paccrosnue mMexny

COCEIHMMH MAaKCHMyMaMH HHTepdepeHIIMOHHBIX NOJIoC Ha 3Kpa-

He, pAacnoJiOKEHHOM HOEPNEHAMKYJAPHO K  OTPAXKEHHOMY

CBeTy.

5.89. CseT ¢ AanHO#U BosiHK A=0,55 MKM OT yAaJIeHHOTO TO-
YegHOro HCTOYHHKA NajaeT HOPMaJIbHO Ha NOBEPXHOCThH CTEK-
JIFHHOTO KJHHAa. B oTpaxeHHOM cBere HaGMIONAI0T CHCTEMY
HHTepePEHIMOHHBIX T0JI0C, PacCTOAHHE MEXAY COCeNHHMH
MaKkCHMyMaMH KOTOPHIX HA MoBepXHocTd K/auHa Ax=0,21 mm.
Haiiru:

a) yroJ MexJy rpaHdMH KJHHA;

6) cTeleHb MOHOXpOMAaTHYHOCTH cBeta (AA/A), ecin Hcues-
HOBeHHe HHTep(epCHIMOHHBIX MoJoc HabsopaeTcs Ha pac-
cTosiHHH I~1,5 cM OT BepIUMHHE KJHHA.

5.90. TlnocKo-BRINYKJIAA CTEKJITHHAS JIHH3A BHIMYKJOH HO-
BepXHOCTBIO CONMpPHKAacaeTcst cO CTEKJIAHHOM MNiacTHHKoOH. Pa-
JIMyC KPHUBH3HH BHINYKJIOH NOBEPXHOCTH JIHH3H R, AJHHA BOJ-
HHI cBeTa A. Haiitn mmpuHy Ar xonbna HeioTona B 3aBHCHMO-
CTH OT ero pajuyca r B obsacTH, rie Ar<r.

5.91. Ilnocko-BHINyKJasi CTEKJIAHHAS JIMH3a C PafHycoM
KpuBH3HE R=40 cM conpHKacaeTcsl BBIMYKJOH NOBEPXHOCTHIO
co crekJisAHHOH macTHHKOH. [lpn 3ToM B oTpamenHOM cBeTe
paHyc HEKOToporo KoJibna r=2,5 MM. HaGniopas 3a panHbIM
KOJIBIIOM, JIHH3Y OCTOPOXHO OTOABHHYJIH OT IUIACTHHKH Ha
h==5,0 Mmkm. Kakum ctan paiuyc 3TOro KoJjbua?

5.92. Ha Bepumne cdepHuecKofi NoBepXHOCTH MNJIGCKO-BHI-
NYKJIO¥ CTEKJIAHHON JIHH3H HMEETCA COLIIH(OBAHHBIH JIOCKH#
yuacToK pamuyca r,=3,0 MM, KOTODBIM OHA CONpPHKAacaeTcs co
CTEKJIIHHOH MJacTHHKOM. PanHyc KpHBHSHBI BHIYKJIOH MO-
BepXHOCTH JIMH3H R=150 cM. Hafitu pajguyc mecroro cseldio-
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ro KoJiblia npH HaG/IONEHHH B OTPAXKEHHOM CBeTe C JJIHHO
ponubl A=06D5 HM.

5.93. [lnocko-BEINyKJasA CTEKJAHHaf JIHH3A C PagHycoM
KpHMBH3HBI chepHueckol nopepxnoctd R=12,5 cM npuxmcama
K CTEKJIAHHOH mnacTHHKe. [lHameTpsl necAToro M mnAtHajua-
TOr0 TEMHHX KoJen, HploToHa B OTPaEHHOM CBETE€ pPaBHBI
d;=1,00 mm ©u dy=1,50 mM. OnpenesuTs IJHHY BOJIHH
cBeTa.

5.94. JIBe IJIOCKO-BLIMYKJLIE TOHKHE CTEKJAHHBIE JIMH3BL
COTPHKACAIOTCS CBOMMH ChepHUECKHMH MOBepXHocTAMH. Haii-
TH ONTHYECKYI0 CHJYy TaKOH CHCTeMBI, €C/H B OTpaXXeHHOM
cere ¢ A=0,60 MKM 1uaMeTp MATOTO CBETJOr0 KOJIbLA
d=1,50 MM,

5.95. JIge compukacarouyecs TOHKHE CHMMETPHUYHLIE CTEK-
JISTHHBIE JIMH3B — [JBOSIKOBBINYKJAaA H JIBOSIKOBOrHyTas — 006-
pasyloT cucteMy ¢ onTuueckoi cunioft ®=0,50 antp. B ceere
¢ A=0,61 MKM, OTpaKeHHOM OT 3TOH CHCTEMEI, Hab/IOAaIOT
koabla Hetotona. Onpenenurs:

a) paauyc [ecaToro TEMHOTO KOJbLa;

6) Kak H3MEHHTCH PaJHYC STOro KOJIbLA, €C/IH NPOCTPAHCTBO
MEXJY JIMH3aM{ 3alOJIHHTh BONOH?

5.96. Ciepryeckas MOBEPXHOCTH MJIOCKO-BLINYKJIOH JIHH3bI
COMpHKacaeTca co CTekJsAHHOH msactHHKol. [lpocrpascTso
MeXIy JHH30H H [JIACTHHKOH 3aMlOJIHEHO Cepoyr/iepoaoM.
TMokazaresiy NPEJIOMJICHHS JIMH3EL, CEpPOYI/EpONa H MIACTHHKH
paBHbI cOOTBETCTBEHHO 1, =1,50, n,=1,63 v n,=1,70. Panguyc
KPHBH3HH c(hepuYecKoi noBepXHocTH juu3b R=100 cM. Omnpe-
JIENHTE PaAHYC NATOro TEMHOro KoJibla HbroToHa B OTpaenHoOM
ceete ¢ A=0,50 MKM.

5.97. B nByxsiyueBoM HHTEP(EPOMETPE HCNOJB3YETCA OPaH -
XKeBasi JIMHHUA PTYTH, COCTOAILAA M3 JBYX KOMIOHEHT C A==
=576,97 uM u A,=—579,03 uM. [Ipr KaKOM HaHMEHBILEM HOPAA-
Ke HHTep(epeHUMH YeTKOCTb HHTeP(EPEHIHOHHON KapTHHBL
Oyner Hauxynuei?

5.98. B wuntepdepomerpe MaiikesnbcoHa HCMONB30BANACDH
XeJiTas JIHHHS HAaTpHA, COCTOAIAA H3 JIBYX KOMIIOHEHT C AJH-
Hamu BosiH A, =589,0 uM u A,=589,6 um. [Ipu noctynaresbHom
fepeMeILIeHHH O[HOro H3 3epKaJs HHTephepeHIHOHHAA KapTHHA
nepHoaHYecKH Hcuesasna (nouemy?). Haiith nepemeinenne sep-
KaJjia MeKIy ABYMs MOC/ENOBATEbHBIMH MOSIBJCHHSMH HauGo-
Jied YeTKOH KapTHHHIL.

5.99. [Ipu oceemenun sranona Pabpu — [lepo pacxonsi-
MUMCS MOHOXPOMATHUECKHM CBETOM C JJIHHOM BOJHBEI A B ¢o-
KanbHOl MJIOCKOCTH JIHH3Bl BG3HHKAeT HHTepdepeHIHOHHAs
KapTHHA — CHCTéMa KOHIEHTPHYeCKHX Konel (puc. 5.18).
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TonmmuHa sTanoHa paBHa d. OnpesiesHTh, KaK 3aBHCHT OT MO-
pfAIKa HHTepdepeHIHy:
" a) pacnoJioKeHHe KOJIEl;
6) yryioBasi INHPHHA NOJIOC HHTEP(EPEHIH.
5.100. Haiitu gns stanona ®abpu — Ilepo, ToamHHa KOTO-
poro d=2,5 cMm:

\};LXEMF N

Puc. 5.18

a) MaKCHMAJIbHBI MOPSIIOK WHTEPGhEPEHIMH CBeTa ¢ AJIHHON
BoJiHbE A=0,50 MKM;

6) mucnepcHOHHYIo 06/1acTh AA, T. €. CIeKTpanbHLI HHTEp-
BaJ J/IMH BOJIH, AJIs1 KOTOPOTO €IIE HET NMEPEKPHITHS ¢ APYTHMH
NOPsIIKaMH HHTepPQePEeHUNH, ecH HabMIo[ieHHe BefeTcsl BOJIH3H
A=0,50 MEM.

5.3. Nudbpakius cBeta

@ Pajuyc puemneft rpanuus ki sonn Openensd:
rp=V Ehab/@@a+b), k=1, 2 3, ... (5.3a)
@ Coupame Kopno (puc. 5.19). Uucra Ha sToff Cnupanu —sHade-
HusA napametpa v. Jina miockofl Bonuw v=x ¥ 2/bA, Tie x u b— pac-
CTOAHHsl, XapaKTepHU3YIOIKe MOJNOKeHHEe saeMenta dS BOJHOBOH MOBepX-
HOCTH OTHOCHTEJbHO TOUKH Habuonenus P.
@ Judpakuus dpayurodepa OT IesH, CBeT mnanaer HOpMaJIbHO,
YcoBre MHHHMYMOB MHTEHCUBHOCTH:
bsinG=+ kA, k=1, 2, 3, ..., (5.36)
rae b—nmpuna mead, $—yron pudpaknuu.
© [udpaxunonnas pemerka, cBeT lafiaeT HOpMaJbHO. YCIoBHe INap-
HBIX (payHrOQepoBHIX MaKCHMYMOB:
dsind= 1k, k=1, 2, 3, ...; (56.38)
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chIOBHe no6GaBOYHBIX MHHHMYMOB.

dsin &=+ AE'/N, (5.3
e B =1, 2, ..., kpove 0, N, 2N, ...
@ VYrioBasi AHCHOEPCHA IHGPAKIHORHON pereTKu:
D =68/6A=Fk/d cos . (6.3n)
@ Paspemaiouas crocoCHOCTE IMPaKIHOHHOR peIeTKH:
R=21/8A=FN, (5.3¢)

rpe N —uMCHO INTPHXOB PEMIETKH.
@ Paspewaromas CHIa ©0bEKTHBA:

R=1/6y=D/1,22}, 6.3%)

rae Oy—HaMmenbiiee YrJIOBOE pacCTOfHHE, paspemaeMoe O06DEKTHBOM,
D — npaMeTp nocjennero.

15
. 25
BARRSA
Tz 5 .
‘.Z‘ //d5 03'0
B/ . 10
i
L/ 20
4
G5

Puc. 5.19

® Qopmyna Bpsrra— Byaeda. VYeioBre nH(paKUROHHHX MaKCH-
MyMOB!:

2d sin o= - kA, (6.33)
e d— MeKIVIOCKOCTHOE pacCTOSHHE, O.— YroJ CKoMbKenud, k=1, 2,
3, ...

6.101. ITnockas ceeroBas BOJIHa MNajaeT HOPMaJbHO HA
IMabparmMy ¢ KpyrybIM OTBEPCTHEM, KOTOPOE OTKPLIBAET NEPBbIe
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N son Qpeness — s Toyke P Ha 3KpaHe, OTCTOSINEM OT
IuajparMbl Ha paccrosuue b. JlnMHA BOJHBI cBeTa paBHa A.
Haitti unTeHcHBHOCTL cBeTa [, nepeA auadparmoit, ecau Hus-
BECTHO paclpejiesieHie MHTEHCHBHOCTH cBeTa Ha 3kpane I(r),
IJie r — paccTosiHHE IO TOYKH P.

5.102. TouyeyHLl! HCTOYHHK CBeTA ¢ JUIHHON BOJHH A=
=0,50 MkM pacnosnoxen Ha paccrosnnd a=100 cM nepea au-
abparMoit ¢ KpyribM oTBepcTHeM pamuyca r=1,0 MM. Hairtu
pacctosinHe b oT nMadparMel 1o TOYKH HaGJIofeHHR, A5 KOTO-
poit uncsio 30H DpeHess B OTBEPCTHH cocTapjsier k=3,

5.103. MexIy TOYeYHBIM HCTOYHHKOM CBETa M 3KPAaHOM
HOMECTHUNH JHadparMy ¢ KpYIJVIEIM OTBEPCTHEM, Pajiyc KoTo-
poro r MOXHO MEHATL., PaccTosHus oT AuadgparMel 10 HCTOYHH-
Ka H 3kpana paBHe a=100 cm u b=125 cM. Onpenenuts gnuny
BOJIHEI CBETA, €C/IH MAKCHUMYM OCBEMIEHHOCTH B LEHTpe NHdpaK-
LUMOHHOR KapTHHBI Ha SKpaHe HabumiofaeTcs npu r,==1,00 MM U
CHEAYIOIMMH MakcUMyM NpH ry;=1,29 Mm.

5.104. Ilnockas cBeroBasi BonHa A=640 HM C HHTeHCHB-
HOCTBIO [, TaJlaeT HOPMAJILHO HA KPYIJoe OTBEpCTHE pajdyca
r=1,20 mM. HaiiTu HHTEHCHBHOCTL B UEHTpe JMbPAKLMOHHON
KapTHHEI Ha 3KpaHe, OTCTOsAILEM Ha paccTosnue b=1,50 M ot
OTBEPCTHA.

5.105. [1nockas MOHOXpOMaTHYeCKasi CBeTOBasl BOJIHA C HH-
TEHCHBHOCTHIO [, NaJaeT HOPManbHO HA HENpPO3PAyHbI 3KPaH
C KpyIVibIM oTBepcTHeMm. KakoBa HMHTEHCHBHOCTL cBeTa | aa
SKp2HOM B TOYKe, JJIA KOTOPOil OTBepCTHE:

a) paBHO meppoil 3oHe @peHesin; BHYTPEHHeli MOJOBHHE
NEePBOH 30HHI;

6) cnenanyu paBHBIM nepBoil 30He DpeHes U 3aTeM 3aKPBLIH
€ro noJIoBuHy (N0 nHaMeTpy)?

5.106. MoHOXpoMaTHYecKasi IJIOCKasi CBETOBAsi BOJIHA C HH-
TEHCHBHOCTHIO [, MajaeT HOPMAJBLHO HA HENPO3PayHHIil JIHCK,
8aKPLIBAIOIMA JI/Il TOUKM HaGmozienns P nepyio soHy ®pene-
Jasi. Kakosa ctana unrencuBHOCTH cBeTa [ B Touke P niocJe Toro,
KaK y JMCKa YIAJHJIH: .

4) NoNoBHHY (N0 nuaMeTpy);

6) nonoBMHY BHeIlHell NOJIOBUHEI NepBoit soHl Ppeness
(no nmamerpy)?

5.107. Ikockan MOHOXpOMaTHyecKasi CBETOBasi BOJIHA C MH-
TEHCUBHOCTbIO [, MajiaeT HOPMAJLHO HAa MNOBEPXHOCTH HENpo-
3payHBIX 3KpaHOB, MOKASAHHEIX HA pHc. 5.20. Haiitu 3aBucu-
MOCTb OT yIJla ¢ HHTeHCHBHOCTH [ CBeTa B Touke P:

a) pacroJioXKeHHOH 3a BepIUKHOl yraia 3kpana (puc. 5.20,a);

6) 11 KoTopoit sakpyrveHHbIl Kpait sKpana (puc. 5.20,6)
COBNAajAaeT ¢ rpanuieil nepsoit 3oHE Dpenens,
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5.108. Ilnockass ceetoBasi BosiHa ¢ A=0,60 MKM nazgaer
HOPMAJIbHO HA JIOCTATOYHO GONBUIYIO CTEKJSHHYIO IJIACTHHKY,
Ha TIPOTHBOTIOJIOXKEOH CTOpPOHE KOTOPOH clesiaHa KpyrJas

BERE.

7
y,“lﬁ‘r///”ll/,g

Puc. 5.20 Puc. 5.21

BhleMKa (puc. 5.21). [lns Touku HaGsnonennsi P oHa npencras-
JisieT coboil nepBrie NONTOPH 30HH ®penens. Haiitu rayGuny
h BBHIEMKH, NIPH KOTOPOI HHTEHCHBHOCTL CBETA B TOUKe P Gyget:

a) MAaKCHMAaJIbHOH;

6) MHHMMAJILHOI;

B) PaBHO!N HHTEHCHBHOCTH NaJalOlIero CBeTa.

5.109. I'lnockast ceeTOBasi BOJHA JJIHHKI A H HHTEHCHBHOCTH
Iy najaer sopMa/JbHO Ha GOJBIIYIO CTEKJISIHHYIO MJIACTHHKY,
NPOTHBOMNOJIOKHASL CTOPOHA KOTOpOfl IpeicTaBisieT coGoil He-
Npo3payHbiil 5KpaH ¢ KPYIVIBIM OTBEPCTHEM, PaBHLIM NepBoii
3one pepens njs Touku Habmonewust P. B cepenune oreep-
CTHSA cJieJlaHa KpyIvast BeleMKa, paBHast NOJIOBHHE 30HH Ppe-
Hess, [pu Kakoii riy6use b 5TOH BHIEMKH HHT€HCHBHOCTDB CBE-
Ta B Touke P Gyner makcumanbHoii? Uemy oHa paBHa?

5.110. Cget ¢ mHo# BoJHbl A=0,60 MKM najzaer HopMasin-
HO Ha MOBEPXHOCTH CTEKJAHHOrO JMcKa, KOTOPHIii NepeKphIBAeT
noJTOpH 30HL Ppenens [as Touku Habmonenus P. [py kakoii
TOJIIIMHE 5TOrO JHCKA HMHTEHCHBHOCTb CBeTa B TOuKe P Gyler
MaKcHMaJbHOMH?

5.111. Ha nyTdH nnockoit cBeToBoil BOJHEL ¢ A=0,54 MKM
NOCTaBH/IM TOHKYIO COGHPAIOINYIO JIHH3Y € (JOKYCHBIM PaccTosi-
HHeM f=50 cM, HenocpeacTBeHHO 3a Heft — NuadparmMy ¢ Kpyr-
JIbIM OTBEPCTHEM H Ha paccTOsiHHU b=T75H cM oT mvadparmbl —
SKkpaH. [Ipu Kakux paguycax OTBEpCTHSI LEHTP JH(paKLHOHHOH
KapTHHH HA S5KpaHe HMeeT MAaKCHMAJBLHYIO OCBEIEHHOCTh?

5.112. Tlnockas MOHOXpPOMATHYECKAsi CBETOBAst BOJIHA Maja-
€T HOpMaJILHO Ha KpyrJioe oTeepetHe. Ha paccrosinny b=9,0 m
OT HEr0 HaxXOIMTCA S5KpaH, rae HabJojalT HEKOTOpYIo JH-
¢bpakunonHyio Kaptuhy. Jluamerp OTBEpCTHS yMeHBIIMJIH
B 1=3,0 pasa. HafiTn HOBoe pacctosinme b’, Ha KOTOpOM HaJo
NOMECTHTL 3KpaH, 4TOOBI NMOJNYYHTh HA HeM AH(PPAKIHOHHYIO
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KapTHHY, NOJI0GHYIO TO#, 4TO B NPEABIAYILEM CAyYae, HO YMEHb-
LIEHHYIO B 1} pas.

5.113. Mexay ucrouHukoM cBeTa ¢ A=0,55 MKM H ¢oro-
IJIACTHHKOH TNOMECTHJIH  HENPO3DaYHbli  IrapHK Juamerpa
D =40 mm. PaccTosiHye Mekly HCTOYHHKOM M IapHKOM a=12 M,
a MexJy 1apukoM M ¢oronnacTuukoi b=18 m. Hafitu:

a) pasmep M306paKenHs iy Ha IJIACTHHKE, €CJIH NONePeYHkIi
pasmep HcTOYHHKa y=6,0 mm;

6) MUHMMaNbHYIO BBICOTY HEPOBHOCTEH, XAOTHYECKH IO-
KPBIBAKOIAX TMOBEPXHOCTH IIAPHKA, NMPH KOTOPOH IOCHEIHMUT
yxe GyJieT 3aropaxkMBarh CBeT (370 NPOMCXOIHMT TOTHA, KOTa
BbICOT2 HEPOBHOCTeH CpaBHMMa C LIMPHHOH 30HH ®penens,
NO KOTOPO¥ NPOXOIHT Kpai HeNnpo3payHoro 3KpaHa).

5.114. ToueyHblli HCTOYHHK MOHOXPOMATHYECKOIO CBETa
pacnosioxeH nepex 30HHON IJIACTHHKOH Ha pacCTOSHHH g==

=1,5 M or Hee. H3o6paxeHue HeTOYHY-

Vo b\i v Ka obpasyeTcsl Ha paccrosHu b=1,0 M
L T oT muacTuhku. Haiith ¢okycHoe pac-
L CTOSIHHE 30HHOH NJIACTHHKH.

5.115. Ilnockas cBeToBass BoJHa C

A=0,60 MKM H HHTEHCHBHOCTHIO [, ma-

! JlaeT HOpMAJbHO Ha GOJIBLIYIO CTEKJfAH-

Puc. 5.22 HYIO IJIACTHHKY, NPO(HIbL KOTOPOH No-

KazaH Ha puc. 5.22. [Ipu kakoii Bh-

coTe A YCTyNa HHTEHCHBHOCTh CBETA B TOUKaX, pac noJioxeH-
HBIX TOJ HuM, Gymer:

a) MHHHMAJIbHA;

6) BiBoE MeHbIe [, (NOTEPAMH Ha OTparKeHHs fipeHe6peyn).

5.116. [liockas MOHOXpOMaTHUECKasi CBETOBas BOJIHA Najia-
€T HOpPMAJIPHO Ha HEINpPO3payHylo nofaymaockocts. Ha paccros-
HiH b=100 cm 32 Heli Haxomurcs skpan. Haiiti ¢ nomonibio
cimpann Kopuio (puc. 5.19):

a) OTHOLIEHHE MHTEHCHBHOCTEH NEepBOrc MaKCHMyMa M CO-
CEJIHEro ¢ HHM MHHHUMYMA;

6) IJVHY BOJNHBI CBETA, €CJM DPACCTOSIHHE MEXy IByMsi
NEepBLIMH MakcMMyMaMu Ax=0,63 MM.

5.117. Tlnockas ceeroBasi BoiHa AnmHBl 0,60 MkM najaer
HOPMaJIbHO Ha HENpO3pauHyIo AJTHHHYIO MOJOCKY HIMPHHH
0,70 mm. 3a uelt Ha pacctostHuu 100 cM HaxommTCs 3KpaH.
Haiftu ¢ nomompio puc. 5.19 oTHOmenue nuTercHBHOCTel cBeTa
B CEpENMHE JUPPAKLHOHHOH KAPTHHEl M Ha KpafiX IEOMETpH-
YecKoH TeHH.

5.118. ITnockas MoHOXpOMaTHUECKas! CBETOBAst BOJIHA Naja-
€T HOpPMAJIbHO HA JVIMHHYIO IPAMOYIOJIbHYIO IUeNb, 32 KOTOPO#
Ha paccTofHuH b=60 cm naxonutca skpaH. CHauana WHPHHY
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meJqH YCTAHOBHAM TaKOH, YTO B CepeuHe IHMbpaKIHOHHOH
KapTHHEI Ha SKpaHe HaOJioacs HauGoJiee rayGOKHI MEHHMYM.
PaseuuyB mocne storo menb Ha Ah=0,70 MM, moayyusH
B NIEHTpPE KAPTHHKI cleaytomuii MUEMyM. HailiTi 1HHy BOTHEL
cBera,

5.119. [Tnockaa ceeroBast BonHa ¢ A=0,65 MKM najaer Hop-
MAJBHO HAa GOJIBITYIO CTEKNAHHYIO IIACTHHKY, Ha NPOTHBOIO-
JIOXHOH CTOpOHE KOTOpO# crenaHa IjIHH-

Hafl TIPSIMOYTOSibHAS BBIEMKA UIHPHHL! Vbl b

0,60 MM. Haiite ¢ momompto pc. 5.19 . _11
{4

[

riy6uHy BbeMKH h, OpH KOTOPOH B
cepequue IH(pPAKUHOHHON KAPTHHR! HA
sKpaHe, OTCTOAmEM Ha 77 cM OT miac- r——’i
THHKH, GyneT MaKCHMYM OCBEILEHHOCTH. i
5.120. [ljockas ceetoBasi BOJHA ¢ {

I

A=0,65 MKM m2jaeT HOpMalbHO Ha b 2
GoNbIIYI0 CTEKNAHHYIO IVIACTMHKY, Ha W 7
IPOTHBONONOKHOH ~ CTOPOHE  KOTOPOH Prc. 5.93

HMeeTcl YCTyn H HenmpospayHas [o-
nocka umpuum a=0,30 mm (puc. 5.23). Ha paccronanuy
b—=110 eM OT NJACTHHKM HAXORHMTCA 3KpaH. Bricota ycryna h
nopo6pana Takol, YTO B TOYKe 2 HA IKpaHE HHTEHCHBHOCTDL
CReTAa OKa3hBAeTCs MaKcHMaJbHO Bo3MOxHOH. Haifte ¢ mo-
Molnpio pHe. 5.19 oTtHonIeHHE HHTEHCHBHOCTe! B Toukax 1 u 2.
5.121. Ilnockas MOHOXpOMATHYECKasi CBETOBAsA BOJIHA UH-
TencHBHOCTH [, MazaeT HOPMAJBHO HA HENpO3payHbll SKpaH,
B KOTOPOM MPOPE3aHa I/IHHHAS LIEJIb C NONYKPYI/IbIM BHIpE3OM
na oxHoi ¥3 cTopou (puc. 5.24). Kpait ripesa coBnajaer ¢ rpa-
Huueli neppoil soHHl (@peHens LJs TOYKM HAGMHONCHHS P.
IIupuna menn coctasnser 0,90 paauyca Bbpesa. Haiitu ¢ no-
Molpto pHC. 5.19 HHTEHCHBHOCTb CBETa B TOYKe P.

s [//‘%////////// %
s o7 o7 S
7 T . ' 7

Puc. 5.24 Puc. 5.2

5.122. Tliockasi MOHOXpoMaruyeckas CBeToBasf BOJIHA Na-
JaeT HOPMAJLHO HA HENpPO3PAYHBIH SKPaH C JIHHHOH LIeNbIO,
¢dopMa KOTOpOi mNoKasaHa Ha puc. 5.25. Haiitu ¢ noMompbio
puc. 5.19 OTHOHIeHHe HHTEHCHBHOCTeH cBeTa B TouKaXx I, 2 ¥ 3,
PacnoJIOXeHHBIX 34 SKpaHOM Ha OJHOM H TOM e PacCTOfiHHH
OT Hero, ec/d IJf TOYKH 3 3aKpyrJeHHbI Kpaii [esH coBrnaja-
€T ¢ rpaHune# nepeoii 30HE Ppenens.
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5.123. [1nocKkas MOHOXpOMATHYECKAs CBETOBAs BOJHA nanga-
€T HOpMaJ/IbHO Ha HeNpospayHblil 9KpaH, HMEIOIHH BUI JJIKH-
HO¥ MOJIOCKH C KPYIJILIM OTBEPCTHEM TNocepefmre. JIas TOYKH
HabuozieHHst P oTBepcTHe NpeACTaB/seT co60i MONOBHHY SOHHI
Dpenens, npuuem ero uamerp B 1=1,07 pasza MeHbLIe ITHPHHBL
nojiockH. HalTH ¢ nomounpio puc. 5.19 HHTEHCHBHOCTL CBeTa
B TOUKe P, eC/lH HHTEHCHBHOCTb NaJIAlOWEro cBeta paBHa [,

5.124. Cpet ¢ AJHHOM BOJIHBI A Na4€T HOPMaIBLHO HA JJIHH-
HYI0 MpPsIMOYTOJIbHYIO Lueib LHpHHEL b. Halitn yrsioBoe pac-
npefieneHHe HHTEHCHBHOCTH CBeTa NPH (payHrodeposoit au-
¢pakuMH, a TaKXKe YIJI0BOe MNOJIOKEHHE MHHHMYMOB.

5.125. MoHOXpOMaTHYeCKHH CBET NajiaeT HOPMAJbHO Ha
uesb WHPpHHL b=11 MKM. 3a Weabio HAXOIHTCH TOHKAs! JIHH-
3a ¢ (POKYCHBIM paccrosnueM f=150 MM, B (JOKanbHOl NJIOCKO-
CTH KOTOPOH pacnonioxen skpan. HaiiTu niuHy BosiHEI CBerTa,
€C/IH PACCTOSTHHE MEXKJy CHMMETPHUHO PAaCIOJIOKEHHBLIMH MH-
HHUMYMaMH TDPETBEro nopsjika (Ha sKpase) paBHO x=D50 mM.

5.126. Ceer ¢ pmmHOH BonHbl A=0,50 MKM najaeT Ha wemas
mppuHbl b=10 MkM noa yraom $4,=30° k ee Hopmann. Haiitu
YIJIOBOE TOJIOXKEHHE MNEPBEIX MHHHMYMOB, pPacliOJIOKEHHRBIX
no ofe CTOPOHEI WEHTPANbHOTO ()PAyHropepoBa MaKCHMyMa.

5.127. Ilnockas cBeToBasi BoaHa ¢ A=0,60 MKM napaer
HOPDMaJIbHO Ha IpaHb CTEKJSAHHOTO KJHHA C IPEJOMJISIOLIAM
yrnom 6=15". Ha npotusononoxwoit, Henpospausoi, rpany
MMEEeTCs 1eab INHpHHB b=10 MKM, napasnenbHasi pe6py
KauHa. Haiitu:

a) yron A$ mexny HanpapnenueM Ha ¢payHrodepoB Max-
CHMYM HyJIEBOTO MOPSJIKA U HANpaB/EHHEM NAJAIOIIEro CBeTa;

6) yryioByIo WHpHHY (payHrodepoBa MakcHMyMa HyJIeBOrO
nopsjxka.

5.128. MoHOXpoMaTHYeCKHI CBET NajaeT Ha OTPArKATENb-
HYyI0 AH(QPAKUHOHHYIO peIleTKy ¢ nepuoioM d=1,0 MM nox
YIJIoM cKo/bxeHus a,=1,0°. Tlon yrioM ckonbxenus a=3,0°
obpasyeTcst ¢ppayHrohepoB MAKCHMYM BTOporo nopsizxa. Haii-
TH JUIMHY BOJIHBHI CBETA.

5.129. Ms06pasuth npuMepHy1o AHODPaKIHOHHYIO KapTHHY,
BosHHKaiolllylo npu Audpakuuu @payHropepa OT pelleTKH
U3 TPEX ONMHAKOBBIX LUeJeH, €CIH OTHOIIEHHE NEPHONA peller-
KH K IIHPHHE IEJH PaBHO:

a) ABywm; 6) TpeM.

5.130. Ilps HOpManbHOM nafieHkH CBeTa Ha AUQPaKIHOHHYIO
PELIETKY yron JUQpaKuuK Jst NHEUE A;=0,65 MKM Bo BTOpOM
nopsiike paseH 45°, HaiiTe yron IHQpakuuu 1S JHHHH A,=
=0,50 MKM B TpeTheM nopsike.

5.131. Cser ¢ anunoii Boskbl 535 HM najaer HOPMAJBHO Ha
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audpakLHoHHylo peweTky. Haiith ee meproz, ecan ORZHOMY
u3 (payHropepoBHIX MAaKCHMyMOB COOTBETCTBYET YroJ JH-
¢paruun 35° ¥ HauGoJBLUME NOPSNOK CNEKTPa paBeH MNSATH,

5.132. OnpenenuTb JJHHY BOJHB MOHOXPOMATHYECKOIO
CBETa, MAJalcHIEr0 HOPMAaJBHO Ha JUQPAKUMOHHYIO PeLIeTKYy
¢ NepuosioM d=2,2 MKM, €csli yro/l MexJy HanpaB/eHUsIMM Ha
¢payHropepoBbl MAaKCHMYMB TEPBOFO H BTOPOTo TMOPSKOB
AY=15°

5.133. Caert ¢ amHOH BosHE! 530 HM najiaeT Ha TIPO3paYyHyio
Zu(PAKIMOHHYIO PEIeTKy, NepHoA Kotopol papeH 1,50 MKM.
HaiiTu yros ¢ HOpMaJIbio K pelieTKe, NoJ KOTOPHIM o6pasyeTcs
¢payHrobepoB MakcMyM HauGOJIBLIEro MOPsSiKa, €C/M CBET
nafaeT Ha peueTky:

a) HopMaJibHO; 6) mop yryoM 60° Kk HopManu.

5.134. Cset ¢ paunoli Boausl A=0,60 MKM nafaeT HopMaJb-
HO Ha JUQPAKLHOHHYIO pellleTKy, KOTopasi HaHeceHa Ha IJoc-
KOl TOBEPXHOCTH TJIOCKO-BHIYKJIOH LM/IMHADHYECKOH CTeK-
JSIHHOM JIMH3H ¢ pajnycoM kpuBusHol R=20 cM. Ilepuon pe-
uetku d=6,0 mkM. HailitTu paccrosiHne Mexay CHMMETPHUHO
pacnoJIoKeHHBIMH TJIaBHBIMM MaKCHMyMaMH TNIEPBOTO MOPsi/iKa
B (JOKaJBHOH IJIOCKOCTH 3TOH JIHHSHL.

5.135. Tlnockasi ceetoass BoaHa ¢ A=0,50 MKM napaet
HOPMAJbHO HA TpPaHb CTEKJSHHOrO KauHa ¢ yraom 6=30°.
Ha npoTuBomosiokHOA TIpaHM KJHHA HaHeceHa npo3pauHas
JudpaKIUoHHas peleTka ¢ nepuofioM d=2,00 MKM, IITPUXH
KOTOpoii napajJiesbibl pebpy Knuna. Hafitu yrabl Mexiy Ha-
NpaB/ieHHEM TAJAIOIIEro CBeTa H HanpabJjieHHsiMH Ha TJIaBHHE
(dpayHropepoBsl MaKCHMyMbl HyJIEBOTO W T€PBOro NOPSJKOB.
KakoB MakcuMa/bHBIA mopsiiok crekrpa? Iloa kakuM yIjioM
K HaNpaB/JeHHIO TAaJalollero csera oH GyfieT HaG.ofaThCs?

5.136. I'lnockas cBeroBasi BoJHA JJIMHHL A NafaeT HOpManb-
HO Ha ¢asoByio JU(PAKIHOHHYIO PELIETKY, NPodHIL KOTOPOH

ii#iiiyv

% [

g b

Puc. 5.26 Puc. 5.27

NoKasaH Ha pHc. 5.26. PeweTKa HaHeceHa Ha CTEKJSIHHOH nJjla-
CTHHKE ¢ ToOKasaTejeM npenoMneRuss n. Haitru ray6uny h
IITPKXOB, NPH KOTOPO# MHTEHCHBHOCTb LEHTpanbHOro ¢payH-
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ropepoea MakcHMyma paBHa HyJo. KakoB npu sToM yroa
Juppakuyy, COOTBETCTBYIOUMH NEPBOMY MaKCHMyMy?

5.137. Ha puc. 5.27 nokasaHa cxeMa yCTaHOBKH M Ha-
O6moneHus gudpakuuM cBeTa Ha yabTpassyke. [lnockas
ceeToBas BosiHa ¢ A==0,55 MKM NpOXOAuT uepes KwoBery K ¢ Bo-
JIol, B KOTOPOH BO30OYIKJIEHa CTOsiYasl yJIBTPasByKOBas BOJIHA
¢ uactoroit v=4,7 MI'n. B pesynbTrate mudpakmpiu cera Ha
ONTHYECKH HEONHOPONHOI NEePHOAMUECKOl CTPYKTYpe B (OKab-
HO# TIOCKOCTH 06beKTHBA O ¢ QOKYCHBIM paccTosHueM f=35 cm
BO3HHKA€T JUPAKIHOHHLIA cnekTp. PaccrosiHHe Mexny co-
celHEMH MakcuMymamu Ax=0,60 M. Haiiti ckopocts pacrpo-
CTpaHEHHS YJIbTPa3ByKOBHIX KoJsieGaHHE B BOJE.

5.138. llens mupurk b, oceeniaemast ceetom ¢ A=0,60 MKM,
HaxXOJUTCsl B (GOKAJbHOH MJIOCKOCTH OGBEKTHBA C (HOKYCHEIM
paccrosnueM [f=1,5 M. 3a OGBEKTHBOM pacCHONOXKEH 3KPaH
C JIByMs! Y3KHMH LI€JISIMH, OTCTOSIMMH JPYT OT Apyra Ha pac-
crosinue d=1,0 mmM. OueHuTs mMEPHHY b, NpH KOTOpOH GyneT
Habsofarecs JuQpakiKsa OT ABYX LIeneH.

5.139. [last usmepeHuss MeTofioM Maiike/abcOHA YIJIOBOrO
paccTOAHHMA P MeXIy KOMIOHEHTAMH JBOHHOH 3Be3fibl mepen
OOBEKTHEOM Te/IECKONAa NOMECTHJIH 11adparMy ¢ AByMs y3KHMH
napajJieNbHBIMH  1IeJIME, PAacCTOSHHE d MEKAY KOTOPBIMH
MOXKHO MeHsTb. YMeHbnas d, OGHApYKHIIM NepBOe yXY/IeHHe
BHIMMOCTH JM(pPaKIHOHHOH KapTHHB B (OKANLHOH MJIOCKOCTH
obpexTHBA Npu d=95 cM. Haiimu v, cunTas LMHy BONHE cBeTa
A=0,55 MKM.

5.140. I1pospaunas muQpPaKUMOHHAS PEINETKA HMEeT nepH-
on d==1,50 mkm. Haiitu yroosyto mucnepenio D (B yri.mun/Hm),
COOTBETCTBYIOLIYI0 MAaKCHMyMy HaHMOOJIBLIETO MHOPSANKA CIEKT-
paJIbHOH JIHHUH ¢ A=530 HM, €C/IH CBET NaJla€T Ha DEIleTKY:

a) HopMasbHO; 6) Moz yriioM $,=45° K HOopMaJH.

5.141. Ceer c nMHOH BOJHHI A najaeT HOPMAJbHO Ha JH-
¢bpakuyoHHy0 peerky. HaiiTu ee yrsiosyio nucrepcuio B 3a-
BHCHMOCTH OT yrya nudpakims 9.

5.142. Ceer ¢ A=>589,0 HM najaeT HOpMaJbHO Ha JMppak-
LMOHHYIO peLieTKy € mnepuofoM d=2,5 MKM, COIepiKailyo
N=10 000 wrrpuxoe. Haiith yrioByio mupHHy AHPaKLHOH-
HOT'O MaKCHMyMa BTOPOroO HOpsifiKa.

5.143. llokasaTs, YTO NpH HOPMAILHOM NAZEHHH CBETA Ha
AUDPAKLHOHHYIO PEINETKY MaKCHMaJbHasi BEJHYHHA €€ pas-
pewampoiedl cnocoGHOCTH HE MOMKET MPEBLIATh SHAYEHHS
U/A, rme | — mpuHA pemeTKH, A — [IHHA BOJHBI CBeTa.

5.144. Tlokasate Ha mpumepe AH(PAKUMOHHOH pENIETKH,
4TO PAa3HOCTL YacTOT JIBYX MAakKCHMYMOB, paspellaeMblX Mo
kpuTepHio Panen, paBHa o6paTHO! BeJIHUHHE PAa3HOCTH BpeMeH
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[POXOXKIEHHSl CaMblX KpaHHHX HHTeppepHPYIOUHX KoJseba-
guit, T. e Ov=1/8¢.

5.145. Ceer, conepKauluii 1Be CIEKTpalbHEE JUHHM C JJIH-
gamu BOJIH 600,000 u 600,050 uM, majaeT HOpManbHO Ha IHM-
(paxumonHyto pewerky wmpuus 10,0 mm. Ilon HexoTopeM
yraoM nudpakuyy § 9TH JMHHK OKasaJlich Ha npejiese paspe-
wenus (no kputepuio Panest). Hairtu §.

5.146. Cger naziaeT HOpMaJILHO Ha JUPPAKIHOHHYIO PEILETKY
wupHHEE [=6,5 cM, Hmeronlyro 200 WITPHXOB HA MHJLIMMETP.
HccaenyeMbli CHEKTP CONCPXKHT CHEKTPANbHYIO JIHHHIO C
A=670,8 HM, KOTOpasi COCTOMT H3 JBYX KOMIIOHEHT, OT/IHYalo-
muxest Ha 6A=0,015 sM. Haiitn:

a) B KaKOM NOpsJKE CIEKTpa 3TH KOMIOHEHTH GyAyT pas-
peLICHb;

6) HauMeHBIUIYI0 PasHOCTb JJIHH BOJIH, KOTOPYIO MOXKET
paspellThb 3Ta pelneTka B obnactu A=s670 HM.

5.147. Tlpn HOpMaJIbHOM NAajIEHHH CBeTa Ha AH(PPAKIHOH-
HYI0 peleTky lHpHHE! 10 MM OOHapy€eHO, YTO KOMIIOHEHTHI
enToli upuy HaTpus (589,0 u 589,6 HM) OKasHIBAIOTCS paspe-
[ICHHBIMH, HauWHas C NATOro mnopsiika cnektpa. OLEHHTh:

a) TMepHOL 5Tofi PpELIeTKH;

6) NpH Kakoll IHPHHE PEILETKH C TAKUM JKE MEPHOLOM MOXK-
HO PA3pEIIHTh B TPEThEM MOpsiAKe Ay6JeT CNEeKTpasbHOH JiH-
U ¢ A=460,0 HM, KOMNOHEHTE KOTOpPOrO OTJIMYaloTCsl Ha
0,13 ©mm.

5.148. JIudpaxnuoHHas pelleTKa KBapLEBOro creKTporpa-
¢a uMeer WHPHHY 25 MM U coliepuT 250 ITPHXOB Ha MUJLIH-
merp. POKYCHOE pacCTOsiHNE OOBEKTHBA, B (POKAJBHOH [JIOCKO-
CTH KOTOpPOro HaxXoAuTcs (oTomjacTHHKa, paBHO 80 cm. Ceer
nanaeT Ha peueTky HopmanbHO. HccnenyeMelit cnekrp conep-
JKUT CHEKTPaJbHYIO JIMHHIO, KOMIIOHEHTHl Ay6sieTa KOTOpOH
umeroT Jymnel BoaH 310,154 u 310,184 mm. Onpenennts:

a) paccTosiHHsi Ha (DOTOIIACTHHKE MEXKJIY KOMIOHEHTaMH
aTOro pny6jeTa B CIEKTpax NEPBOFO0 M BTOPOTC NOPSIKOB;

O) 6yLyT 1M OHH paspelleHEl B 3THX MNOpPfJKaX CHEKTpa.

5.149. Ocpeljaemasi uiesib HaXOOUTCS B (POKANbHOH f710-
CKOCTH COGHPAOLIEr0 HALaJLHOro OOBEKTHBA € (POKYCHBIM pac-
cTosiHeM f=25 cM. 3a OOBEKTHBOM pacloNOXeHa IM(paK-
UHOHHaS pelleTKa ¢ rnepuogoM d=>5,0 MKM ¥ 4HCJIOM LITPHXOB
N=1000. Ilpn xakoii mmpuse b ey GyLeT MOJHOCTBIO HC-
NOJIb30BAHA paspellamasi CIOCOGHOCTh PEIUETKH  BOJHM3H
A=600 um?

5.150, TonorpaMMy Toukn A MnosyyawoT B pe3yJwrare HH-
TepPepeHINE IUIOCKOH ONOpHO#l BOJIHEI M IpeAMETHOH, HH-
¢parnposannoli Ha Touke A. Paccrosinne OoT 370l TOUKH HO
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oronnactHHKH (=50 cM, aauHA BosHbl A=620 nm. doromia-
CTHHKA OPHEHTHPOBAHA NEPNEHIHKYJSAPHO K HanpaBJEHHIO
pacnpocTpaHeHHs onopHod BosHE. Hafitu:

a) paguyc k-ro KOJbLA TOJMOTPaMMBI, COOTBETCTBYIOLIETO
MaKCHMYMY OCBELEHHOCTH; BEIYHCIHTD 3TOT pajuyc s k=10;

6) 3aBHCHMOCTDb PACCTOSTHHST Ar MEXKRY COCEIHUMU MAKCHMY -
MamH OT pajHyca r COOTBETCTBYIOUIETO KOJbLA JJif Cayyas
rgl.

5.151. Ha doronnactunke, orcrosweii Ha [=40 cm or He-
GosbLIOro MpeaMeTa, XOTAT MNOJYYHTb €ro rojiorpammy, Ife
GbLn OBl 3anucaHbl JeTand pasmepoM d=10 mkm. Jlauaa BOJ-
He cBeta A=0,60 mkm. KakuM nomked Goith pasmep ¢oTo-
IJIACTHHKU?

5.152. JIna TpexrpaHHON NPH3MBI CNEKTporpaga npene/b-
Hasl paspelnarolasl cnocobHocTs A/6A obycnoBsieHa auppakiH-
efl cBera OT KpaeB NpH3Mbl (Kak OT wiead). [Ipu ycTas€oBke
NpU3MEL HAa Yros HAHMEHBIIEro OTKJOHEHHS B COOTBETCTBHH
¢ kputepHeMm Pases

A
N

dn

=b| 7|

rie b — wmMpuHa ocHoBaHMs npusmel (puc. 5.28), dn/dh —
aucnepcuna ee Bemectsa. BrisectH aty dopmy.ay.

Puc. 5.28

5.153. TpexrpaHHas mpH3Ma crnekTporpaja H3roTOBJIEHA
U3 CTeKJa, NOKAasaTe/b NPEJIOMJICHHS KOTOPOrG 3aBHCHT OT
JUIMHEL BOTHBL cBeta Kak n=A-}B/A%, rne A v B — nocross-
Hoe, npuyem B=0,010 mkm® BocnosbsoBasumch (popmy.iol
M3 mpenpiiylieit 3ajayd, HafTH:

a) 3aBHCHMOCTb Da3pellalowel COCOGHOCTH NpPH3MBI OT A;
BBIUUCAUTD A/6A BOSH3H A;=434 UM u A,=656 HM, ecau UIMpH-
Ha OCHOBaHHS NpH3MEL b=D5,0 cM;

6) WHpHHY OCHOBAHHS NpPHU3MBEI, CNOCOGHOH pA3PELINTDH
weateiii gy6ner Hatpua (589,0 u 589,6 um).

5.154. Kako#t fomKHa GbITb UIMPHHA OCHOBAaHHS TPEXIpaH-
HOif mNpHU3MbI c aucniepcuert |dn/dh|=0,10 mkm™1, yToGEI OHa
HMesa TakKylo XK€ paspellaloulyio cnocobHOCTb, Kak H Audpak-
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uponHasi pemerka u3 10 000 wTpuxoB BO BTOPOM IOpsifiKe
CIIEKTpa?

5.155. Mmeercs spuTenbHas Tpy6a ¢ AuamMerpoM oOLeKTHBa
D=5,0 cm. OnpeneauTb paspellaloilylo CrocoGHOCTh O6BeKTH-
pa TPyObl ¥ MHHHMAJbHOE PACCTOSIHUE MEXAY ABYMsl TOYKAMH,
HaXONSIUIMMKCA Ha paccTosiHuM [=3,0 KM OT TpyOul, KoTopoe
oHa MoxeT paspelmtb. Cunrath A=0,55 MKM.

5.156. BouucinTh HaHMEHbINEE DACCTOHHE MEXAY HABYMs
ToUKaMK Ha JIyHe, KOTOpoe MOXKHO pa3pellidTh ped/ieKTOpOoM
¢ mmamerpom 3epkana 5,0 M. Cuntarh, yto A=0,55 MKM.

5.157. B ¢oranbHON MJOCKOCTH 0O0LEeKTHBa obpasyercs
JvppaKkMoHHOe M300paxeHHe yJaJeHHOro TOYeYHOro HCTOoY-
nuka. OueHHTh, KaK M3MEHWTCS] OCBELIEHHOCTb B LEHTpe 3TOro
nso6pakeHus,, €c/H OOBLEKTHB 3aMEHMTb JPYIruM, C TeM XKe
(GOKYCHBIM pAaCCTOSIHHEM, HO C JHaMeTpoM BJIBOe GOJBIIHM.

5.158. Tliockas ceeroBasi BosiHa ¢ A=0,6 MKM najaet Hop-
MAanbHO Ha HjeanbHblii OOBLEKTHB ¢ (OKYCHBIM pacCTOsTHHEM
f=45 cm. [lnametp otsepcTHsi o6nekTHBa d=5 cM. [lpeneGpe-
ras NOTepsMM CBeTa HAa OTPayKeHHs, OLEHHTh OTHOLIEHWE HH-
TeHcuBHocTH | cpeToBOi BOJHBEI B ()OKyce oObeKTHBa K MHTEH-
CHBHOCTH [, BOJIHBI, najiawineii Ha OOBeKTHB.

5.159. Onpeneuth MHHMMAJbHOE YBEIHYeHHEe 3PHUTENbHOM
TpyGrl ¢ auameTpom obbekTHBa D=5,0 cM, npu KOTOpOM pas-
pelaoias CrocobHOCTh ee O0BLeKTHBa OYyJEeT MOJIHOCTBhIO MC-
[0JIb30BAHA, €CJM A¥aMeTp 3padka raasa d,=4,0 M.

5.160. meeTcs MMKpOCKON C YHCJOBOH anepTypoil o0nek-
TuBa sina=0,24, rie o — yroJ nojypacrBopa KoHyca Jgyuei,
najarmux Ha onpasy oOnekTHBa. HalTn MuHHManbHOR paspe-
IIAEMCEe PacCTOsIHHE JJIs1 3TOTO MHKPOCKOMA NPH ONTHMaJbHOM
OCBEIEeHNH OOBeKTa CBETOM C AJMMHOH BoJiHbl A=0,55 MKM,

5.161. HaiiTn MuHUManbHOe yBeNIHYEHNE MUKPOCKOINA € YHC-
JIOBOH anepTypoil o0bekTuBa sina=0,24, npu KoTopoMm paspe-
ainas crnocoBHocTh €ro o6beKTHBa Oy AET MONTHOCThIO UCNIONb-
30BaHa, ecay AMaMeTp 3pauka raasa dy=4,0 Mm.

5.162. Tly4oK peHTTeHOBCKMX Jydell ¢ JIMHOR BOMHLL A na-
12eT nofl YIIoM cKogbxkeHusi 60,0° Ha JIMHEHHYIO LeNo4Ky H3
pacceMBaoIMX LEHTPOR ¢ neprojoM a. Haiitn yrisl ckosibXe-
HHS, COOTBETCTBYIOULME BceM INGpaKUHOHHBIM MAKCHMYMaM,
ecan A=2%/,a.

5.163. [ly4or peHTTeHOBCKHX Jiyyeil ¢ JJIMHOH BOJHBI A=
=4( nM najaeT HOPMATBHHO Ha IMJIOCKYIO NMPAMOYTOJBHYIO pe-
LIETKY M3 paccedBaliIMX UEHTPOB M JaeT Ha IJIOCKOM 3SKpaHe,
pacnooxeHHOM Ha paccTosHun /=10 cM OT pEIeTKH, CHCTe-
My JupaKUHOHHBIX MakcuMyMoB (puc. 5.29). Haiitu nepuopst
pelIeTKH @ ¥ b coOTBEeTCTBEHHO BJIOJIb OCEH X H Y, €CJH PACCTOS-
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HHSI MEXKAY CHMMETPHYHO pACHONOMKEHHEIMH MaKCHMYMAaMH
BTOpOro nopsifika paBHel Ax=60 MM (no ock x) u Ay=40 mm
(o ocn y). ’

5.164. Tlyyok peHTreHOBCKHX Jyyell majaeT HAa Tpexmep-
HYI0 NpSIMOYyTOSbHYIO peLieTKy, MEepHOAH KOTOpol a, b Hu c.

Hanpassyenne najaomero nyy-

4 Ka COBIaJaeT C HaNpaBJIeHHEM,
. . BJIOJIb KOTOPOTO MEPHOJ peler-
. . KM paeeH gq. Halitu uanpasse-
T v . e o s s " HHSL Ha HAUQpaKIHOHHBIE MakK-
. . CHMYMBI H JUIHHBI BOJIH, [IpH

. . KOTOPBIX 3TH MaKCHMyMbI OyAyT

. 0" t . HabMOAaThCA.

. s 5.165. ¥Y3kmii nyyox peHTre-
HOBCKHX Jiy4gel najaer moj yr-

Pue. 5.29 JOM CKOJbxeHHst o.—60,0° Ha

€CTECTBeHHYIO I'PaHb MOHOKpH-

cranna NaCl, nnotHocts koToporo p==2,16 r/cm®. Ilpu 3ep-

KanbHOM OTPAMKEHMH OT 3Toff rpaHH oOOGpasyeTcs MAaKCHMYM
Broporo nopsafka. OnpefiennTb AMHHY BOJHBI U3JTyUeHHS.

5.166. Ilydwok peHTreHoBckHX Jgyueil ¢ A=174 nv najaer
HAa fIOBEPXHOCTH MOHOKPHCTa/uIa, IOBOPAYUBAIOUIEIOCH BO-
KPYT OCH, KOTOPas Napa/jielbHa ero NOBEPXHOCTH H [eplieH-
JHKYJApHA K HAIPABICHHIO najaomero nyuka. [Ipu stom Ha-
paBJeHNs] HAa MAaKCHMyMbl BTOPOTO H TPeThero HOPSIKOB OT
CHCTeMBI TIJIOCKOCTEf, TlapasijieibHbIX MOBEPXHOCTH MOHOKDH-
ctanna, obpasywoT mMexAy cobolt yroa a=60°. Hafitu coorBet-
CTBYIOIIEE MEXKILJIOCKOCTHO® pacCTORHUE.

5.167. Tlpm npOXOXJEHHH IyYK2 PEHTTeHOBCKHX Jyvyel
¢ A=17,8 ™ yepes nosMKpHCTANIHIECKUH 0Opa3er Ha 3Kpaue,
pacriosio}keHHOM Ha paccroanuM [=15 cM or ofpasua, ofpa-
3yercsl cucTema AuGDPAKIMOHHBIX KoJer,. OnpefeyuTb paauyc
CBeTJIOrO KOJIbIld, COOTBETCTBYIOIIEro BTOPOMY MOPSIAKY OTpa-
IKEHHS] OT CHCTEMBI IJIOCKOCTEH C MEMKILIOCKOCTHBIM DPaccTosi-
Huem d=155 .

5.4. Mloaspusanua ceera

@ [L10cROCTE MOAAPHABAUMHK — NIOCKOCTS, B KOTOPOH KOMe6JeTcs CBe-
yopoit Bektop (E).

@ IliocRocTs TIPONYCKAHHA NOMAPH3ATOPA— MIOCKOCTb, B KOTOPON
KoJiebaHuA CBETOBOTO BEKTOpa MPOXOAAT CBOGOAHO.

@ 3akon Mamoca;

I=1cos? g, (5.42)
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@ Crenene moNApU3alEK CBETa:
P= (IMaRc—quH)/(Imaxc+ Iunn)- (5'46)
@ 3axor Bproctepa:
tg Op=ne/ni. (5.48)
@ Popmysm PpeHens LIS UETEHCHBHOCTH CBETa, OTPAXEHHOTO OT
rpaHvIlEl pasiena JBYX AUSJICKTPHKOE:
sin® (O — O9) tg2 (01— 8s)
L sin® (G, 89)° 2 (61+09)°

rae I, u [y —HHTEHCHBHOCTH MaJAlOLIETo CEETa, y KOTOPOro KoseGaHusn

I =1 L=1, (6.41)

CBETOBOTO EBEKTOpA COOTBETCTBEHHO TEPTEHJMKYJNAPHE H NAapallle/bHbl
TUIOCKOCTH TIafieHUA.

© KpucTannuueckas TIACTHHKA MeXJy JBYMA nonsipusatopamu P
u P'. Ecqu yrom Mexjy TWIOCKOCTEIO [IpOIlyCKaHWA nonspusatopa P
d OnTHuecKoh ocpio 00’ nnacTWHKY paBer 45°, TO METeHCHBHOCTH [’
cBeT4, INpOHIEJIEro uyepes noaspusaTop P, OKaskBaeTcsi MakcHMaJbHOMH
WIH MHHEMaJbHOH TIpH CNeAYOIMX YCJIOBHAX:

Tonapusaroput P u P’ &=2nk S=(2k+1)
napanyeNbHEl I I’, = MakKc I j = MEH
CKpEILEHB! I'_L = M#HH I'_L == MaKc

3nech 8=25(n,—n,) d/A— pa3pocTb $a3 MemAy OCHKHOBEHHEIM H He-
OGHIKHOBeHHEM JyuamH, =0, 1, 2, ...
@ EcrecteenHoe M MAarHHTHOE EBpawedne AACCKOCTR MOJAPH3ALMHE:

Pecr =,  Quarn=VIH; (5.4n)

afech OL—MOCTOfiHHaf Bpalenus (Aasi pacTBopoB ee=|a]¢, rne [a] —
yIeAbEAs NOCTOAHHAs BPaHieHus!, € — KOHUEHTPalkE aKTUBHOIO BEILeCTBa),
V —noctosHuas Bepre.

5.168. Inockas MOHOXpoMATHYECKAs BOJIHA €CTeCTBEHHOIo
CBeTa ¢ HHTEHCHBHOCTBIO [, manaerT HOpManbHO HA CHCTEMY K3
IBYX CONMPHKACAIOIHXCS MOJSPOHAHBIX  TOJNYIJIOCKOCTEH.
TlnockocTH DpONMyCKaHHs NOJASAPOUIOB B3aHMHO MepneH/HKY-
nsipHEl. M306pasuTh NpHMEpHBIH BHA JHGPAKUHOHHON KapTH-
HB Ha 3KpaHe 3a 3Tof crcreMoll. KakoBa HHTEHCHBHOCTb CBeTa
B cepeiiHe JAH(MPAKIMOHHON KAPTHUHbI?

5.169. [Inockas MOHOXpOMATAYECKAs! BOJHA €CTECTBEHHOTO
CBCTa ¢ WHTEHCHBHOCTbIO [, MAnaeT HOPMAJbHO Ha KpyrJoe
OTBepCTHE, KOTOpoe IpesicTaBisieT coboii nepeyio 30Hy Ppene-
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st s Touxkd HaOmonzeHuss P. Hal#Td HHTEHCHBHOCTH CBETa
B Touke P rnocsie TOro, Kak OTBEPCTHE TIEPEKPBUTH JIBYMS OJ(H-
HAKOBBEIMH TIO/ISIPH3ATOpAMH, [JIOCKOCTH MPONYCKaHHA KOTO-
PHIX B3aHMHO NEpPNeHIMKYJAPHB], 8 TPaHHIA HX paslena npo-
XOJIHT:

a) o IMaMeTpy OTBEpCTHS;

6) N0 OKPYKHOCTH, OFDAaHHYMBAIOLIEH MEPBYIO NOJOBHHY
30HB Dpenens.

5.170. JInnefiHO NOJIApH30BAHHBIA CBETOBOH MYYOK Mazaer
Ha NOJISIPU3ATOP, BPALIAILIMACA BOKPYT OCH NYYKA C YTJIOBO
ckopoctblo w=21 pan/c. Haiitn ceeroByIo 3Hepruio, npoxos-
IIyI0 Yepe3 MoJIsIpH3aToOp 3a OfHH 00OpOT, €C/H NOTOK 3HEPruy
B najamwmem nyyke @,=4,0 MBT.

5.171. Tlpn najeHHH €CTECTBEHHOrO CBETA HAa HEKOTOPBIH
nonsipuaarop npoxoxut ,=30 % ceeToBoro notoka, a uepes
JiBa TakUX noJsipusaropa — 1.=13,5 %. Haiitn yron ¢ mex-
Ny TUIOCKOCTSIMH TIPONYCKaHHUS 3THX NOJSPH3ATOPOB.

5.172. Tlyyok €CTeCTBEHHOrO CBeTa NafiaeT Ha CHCTEMY H3
N=6 nonspH3aTOpOB, MJIOCKOCTb MPONYCKAHHsS KAKIOTO H3
KOTODHIX MOBEepHYTa Ha yros ¢=30" OTHOCHTE/bHO TJIOCKOCTH
nponyckaHyus Npelbiyniero nosaspusaropa. Kakas uacts cee-
TOBOTO [OTOKA NPOXOAHT Yepe3 3Ty cHCTeMy?

5.173. EcrecTBeHHBI CBET Nafla€T HA CHCTEMY U3 TPEX MOC/e-
JOBaTeJIbHO PACIHO/OKEHHEIX OJHHAKOBLIX MOJSIPOHAOB, MNPH-
YeM IJIOCKOCTh NPONYCKAHHS CPEJHETO MOJSIPOHJA COCTaBJSIET
yroa ¢=60°" ¢ JIOCKOCTSIMH NPONYCKAHUS JBYX APYTHX MOJA-
pouzoB. Kaxawei#i nossiponn 0o6JaJaeT MNOTJIOUIEHHEM TAaKHM,
9TO NpH NAaJEHHH HA HEro JIMHEHHO MOJISIPH30BAHHOTO CBeTa
MakCHMAaJbHEIH KO3(XDHIHEHT [pONYCKaHHSl COCTaBJsIET T=
=(,81. Bo cKO/JBKO pa3 yMEHBIIMTCA HHTEHCHBHOCTH CBETa
noc/je TNPOXOXKJAEHHSI 3TOH CHCTEMEI?

5.174. CreneHb nOJISIpH3AIHH YaCTHYHO NOJSPH3IOBAHHOTO
ceeta P=0,25. Hafith oTHOIIeHHEe MHTEHCHBHOCTH MNOJISIPH30-
BaHHOH COCTABJAIOIIEH 3TOr0 CBeTa K HHTEHCHBHOCTH €cTe-
CTBEHHOH COCTaBJIAIOLIEH.

5.175. ¥Y3kuil My4YOK €CTECTBEHHOI'O CBETa MPOXOIHT Yepes
ras H3 ONTHYECKHM H3OTPONHEIX MoJjexyJs. HaliTm crenenb no-
JIIPH32LHH CBETd, PACCESIHHOTO MOZ YrJoM U K OYuKy.

5.176. Ha nyTH 4acTHYHO NOJISIPH30BAHHOTO CBETA [IOMECTH-
JH noJsipusarop. [lpu nmosopoTe nosnsipusaropa Ha yroan ¢=
=60° H3 No/M0XKEHHS!, COOTBETCTBYIOLIETO MAaKCHMYMY MpOMyc-
KaHHfl, HMHTEHCHBHOCTb TIPOLIENIIETO CBeTa YMeHbINH/IACh
B 1}=3,0 pasa. HaiiTu cTeneHs noJisipH3anHy Naaaioero ceera.

5.177. Ha nyTun ecrecTBeHHOro MyYka CBETA [OMECTHUJ/IH JIBA
HECOBEPILEHHLIX NoJsipH3aTopa. Okasanock, YTo OPH napaJ-
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JIEIbHBIX TIJIOCKOCTSIX MPONYCKAHHA NOJISPH3aTOPOB 5Ta CHCTe-
ma nponyckaet B =10,0 pa3 Goibliie cBETa, YeM NPU CKPeLleH-
HBIX TJIOCKOCTsiX. HalTH crenmeHn moJaspH3alMH CcBeTa, KOTO-
pYyI0 CO3Jaer:

a) KaxIblfl NOJAPH3ATOpP B OTAEIbHOCTH;

6) BCSI CHCTEMA MPH NapaJliesbHBIX MJIOCKOCTAX MpONyCcKa-
HHA NOJISPH3ATOPOB.

5.178. JIpa napassiebHbIX OJMHAKOBBIX O HHTEHCHBHOCTH
JHHEHHO NOJSPU3OBAHHBIX NYYKa, IJIOCKOCTH MNOJISAPH3aLHN
KOTOpBIX Ny H N, NOBepHYTH OTHOCHTEJLHO JpPYr Jpyra Ha
HEKOTOPBA Maseiflt yron @ (puc. 5.30), majaloT Ha moAspH3a-
Top. [nA ypaBHHBaHHS HHTEHCHBHOCTEHl OOOMX MyYKOB 32
NOJIAPHU3ATOPOM €ro  IUIOCKOCTb NpONYyCKaHHsi N  JoJukHA
6bITb YCTAHOBJIEHA N[O OHCCEK-
tpuce A wiu B. Onpenesautb A: N
3HauUeHWe YyIJia ¢, OpH KOTO- i
pOM [IOBOPOT MOJIApH3aTopa U3 |
nosoxenuss A Ha Majbi#t yron |
8@ npUBOAUT K OTHOCHTE/Ib- I
HOMY HW3MEHEHHI0 HHTEHCHBHO- |
creit ofGoux nyukoB Afl/l mna I
BesuuHHy B 1=100 pas 6G.n- :

I
|

IIy10, YeM NpH NOBOPOTE HA TOT
e YroJ W3 MoJioskeHus B.

5.179. Ilokasats ¢ NOMOLIBIO Puc. 5.30

popmyn (5.4r), 4yro oOTpaxeH-
HBI OT [OBEPXHOCTH JIM3JIEKTPHKA cBeT OyJeT MOJHOCThIO MO-
JISPU30BAH, €C/IM YroJ NageHns V¥, Y/JOBJIETBOPAET YCJIOBUIO
tg 8,=n, roe n — noKazatesbp MOpPEJOMJICHHS JH3JEKTPHKA.
KakoB npH 3TOM yron Mexly OTpameHHBIM H [PEeIOMJIEHHBIM
Jyuamm?

5.180. EcrecTBemHbii cBeT majaeT nox yryiom bpiocrepa
Ha MOBEpXHOCThb cTeka. Onpenesutb ¢ HomoLlbio popmyn Ppe-
HeJIsT:

a) Ko3hhHLHEHT OTpaKeHHus;

6) creneHb TMONAPH3ALMM MPEJIOMJIEHHOrO CBETa.

5.181. Ilnockufi My4YoK eCTECTBEHHOTO CBeTa € HHTEHCHB-
HOCTBIO [, nmanaet nop yryioM BpiocTepa Ha MOBEpXHOCTb BOIBL.
[lpu stom p=0,039 ceeroBoro mnotoka orpaxaercda. Haiitu
HHTEHCHBHOCTDb IPEJIOMJIEHHOrO NYYKa.

5.182. Ha nosepxuocts Bomn nop yrJyiom Bpioctepa najaer
NyYOK IIOCKOMOJISAPU30OBaHHOro cBeta. [lnockocTh Kosebanuit
CBETOBOrO BEKTOpa COCTaBJAeT yrosn =45 ¢ MmIOCKOCTBIO ma-
Jennd. Hafith KosddHIHeHT oTpameHHs.

5.183. Y3KH NYYOK €CTECTBEHHOIo CBETA NAJAET NOH YIJIOM
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Bpioctepa Ha nOBepXHOCTB TOJCTOH MJIOCKONAPA/IIENbHOM
npo3paunoil muacTurel. Ilpw 3TOM OT BepxHeH NOBEPXHOCTH
orpaxkaerci p=0,080 cBeroBoro noroxa. HalitH crenenp
nonsipusanMu nyukos I—4 (puc. 5.31).

5.184. Ha nsockonapa//ieNbHyIo CTEK/ISIHEYIO IIACTHHKY
(cm. pmc. 5.31) nanaer noxn yraom Bprocrepa yskuit myuok
cBeTa HHTeHcuBHOCTH [, Onpenenutsb
¢ novciuelo ¢qopMmya Ppenens:

a) HHTEHCHBHOCTb MPOLUEAILETO
nyuka /,, ecu NajamomMi ceer Jim-
HEHHO TMNONSiPH30BaH, NPHYEM [LIOC-
KOCTb KOJ€0aHHil €ro mnepneHuHKy-
JIApHA K [JIOCKOCTH HaJIEHHS;

6) cTeneHb NONAPH3ALHH NPOLIEA-
LI€ro uepes IIacTHHKY MNyuKa, ec-
JIH NMAjaoHi CBeT — eCTeCTBEHHBIH.

5.185. VY3KkHH mY4YOK ecTecTBeH-
HOTO cBeta majaet nof yraom Bpioc-
Tepa Ha crony CroseToBa, cocTosmyio H3 N TONCTBIX TJIOCKO-
NapaJiJIebHbIX CTEKJSHHBIX MIacTHH. Haiitu:

a) CTeNeHb NOAFPH3aUMH P NpOLIEIIEro MyuKa;

6) uemy paBro P ipu N=1, 2, 5 u 10.

5.186. Onpenennts ¢ nomouwtbio dopmyn dpeness:

a) KO3(DHLIHEHT OTPAXKEHHS €CTECTBEHHOrO CBETa pu Hop-
MaJIbHOM NaJICHHH Ha NOBEPXHOCTH CTEKJIa;

6) OTHOCHTENBHYIO MOTEPI0 CBETOBOFO NMOTOKA 33 Cuer oTpa-
JKEHHH NPH NPOXOKJEHHH NaPAaKCHAJbHOTO MYy4YKa €CTECTBEH-
HOTO CBe€Ta 4Yepe3 UEHTPHPOBAHHYIO ONTHYECKYIO CHCTEMY M3
N=5 cTek/fHHBIX NHH3 (BTOPHYHLIMH OTPa)KEHHSMH CBeTa
npeneGpeys).

5.187. Cpetopas BOJIH2 N2naeT HOPMAJLHO HA NOBEPXHOCTD
CT€KJia, NMOKPHITOrO CJIOEM NPO3pauHoro pelnectsa. [Ipene6pe-
rasi BTODHYHBIMH OTP2)€HHSIMH, MOKa3aTh, YTO AMIVIHTYHbI
CBETOBBIX BOJIH, OTPa)KEHHBIX OT 0GEHX MOBEPXHOCTEH TAKOrO
cnost, GynyT ONMHAKOBH IpH yenaoBuH n’'=)n, e n’ u n —
NOKa3aTeJIH NMPENOMJIEHHs] CJI0S1 H CTEKJIa.

5.188. Ha nosepxHOCTL cTeKNa Manaer Nyyok €CTECTBEHHO-
ro ceera. ¥ron najesusi papen 45°. Haiitu ¢ nomoubio ¢op-
MyJsi Qpeness CTENeHb NONSPHIALHK:

a) OTpa)keHHOro cBeTa; 6) NPENnoMJIEHHOTO CBeTa.

5.189. Tloctpoute no Toiirency BosiHOBEIE (POHTH! H Hafl-
paBJIeHHsT pacnpocTpaHeHHs1 OOLIKHOBEHHOIO H HeOGLIKHOBEH-
HOTO JIyuell B MOJIOXKHTETbHOM OJJHOOCHOM KPHCTajle, ONTHYe-
CKas oCh KOTOPOTO:
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a) neprieHIHKYJISIpHA K MJIOCKOCTH NAIeHHsl W MapaJielib-
Ha HOBEPXHOCTH KpHCTasa;

6) JexHT B IJOCKOCTH NajeHHsi M NapaJJieJibHA MOBEpX-
HOCTH KpucCTasuia;

B) JIEXHT B IJOCKOCTH MajeHHsi Noj yrJyioM 45° K mosepx-
HOCTH KpHCTasjia, M CBET NafiaeT NePNeHAHKYJASAPHO K OITHYE-
CKOH OCH.

5.190. ¥Y3Kuil Iy4OK eCTECTBEHHOrO CBETA ¢ JJIMHOH BOJIHbI
A=580 HM najlaeT HOpMAJbHO Ha NMOBEPXHOCTL NPH3MBI Bosi-
JACTOHA, CHEJNAHHOH H3 HCJaHi-
CKOro 1nara, Kak NOKasaHo Ha
puc. 5.32. OnTHyecKHe ocH obenx
gacTeil MPUSMLI B3AHMHO HepheH-
nukynspHbl. Halith yron e mexay
HanpaBJIeHHsIME MYYKOB 3a IpH3-
Moli, ecyi yroy 0=30°.

5.191. Kakofi xapakrep noss-
pH3allHH HMeeT IJIOCKas 3JieK- :
TpOMaruuTHAA BOJIHA, MNPOEKIHH Puc. 5.32
Bekropa E Kotopoii Ha ocH x
M Yy, NEPIEHAUKY/IAPHLIE K HANpaBJEHHIO €e pacrpocTpane-
HHS, ONpPENEAITCS CJAEAYIOMMH ypPABHEHHAMH:

a) E,=EFE cos (ol—kz), E,=F sin (ot—kz);

6) E,=E cos (oft—kz), E,=F cos (wt—kz+-n/4);

B) E,=F cos (ot—kz), E,=E cos (wt—kz+4-m)?

5.192. Ha nyTn yacTuyHO nossipH30BaHHOTO CBeTa IOMe-
CTrM nonsipusarop. [IpH nosopote nossipusatopa oGHapyKi-
JI, YTO HAMMEHbIAsA HHTEHCHBHOCTb CBeTa pasHa /,. Ecan xe
fiepe]l NoJIIPH3aTOPOM [OMECTHTD MJIACTHHKY B YETBEPThL BOJI-
HBI, ONTHYECKash OCk KOTOPOH OpHEHTHPOBAHA MOJ YIVIOM 45°
K IUIOCKOCTH NPOMNYCKaHHS NOJIAAPH3ATOPA, TO MHTEHCHBHOCThb
CBCTa 34 M0NAPU3aTOPOM CTAHOBHTCSI PaBHOH 1/,, rae 1=2,0.
Hafitn crenens nonspusanpm nanaromero ceera.

5.193. TpeGyercsi M3rOTOBHTBH napansieybHy0 ONTHYECKOH
OCH KBaplEBYIO MJIACTHHKY, TOJIIHMHA KOTOPOH He MpeBhbILIana
6et 0,50 MMm. Haiiti MaKCHMAaNbHYIO TOJILIUHY 3TOH IJACTHHKY,
TIPH KOTOPO# JIMHEHHO MOJISIPU3OBAHHLIE CBET ¢ A=589 HM roc-
Jie MPOXOXKIEHHS ee:

) HCTHITLIBAET JIMILb HOBOPOT IJIOCKOCTH MOJSIPH3AIRY;

6) CTaHeT NoNAPHIOBAHHLIM TO KpyTy.

5.194. Ksapuepyio IJIACTHHKY, BHIPE3AHHYIO NapaiyiebHO
ONTHYECKOH OCH, NOMECTHJIH MEXAY ABYMs! CKPEIUeHHBIMH 0~
JISIPU3ATOpaMH. YTOJI MEXIY MJIOCKOCTSIMH NPONYCKAHHSA MOJIs-
PH3aTOPOB M ONTHYECKOH OCHIO MJIACTHHKHY paBen 45°, Tonmuna
TWAaCTHHKA d=0,50 Mv. [IpH KakMx AAMHAX BOJIH B HHTepBa-
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Je 0,50—0,60 MKM WHTEHCHBHOCTb CBeTa, NPOLLEMILEro uepes
3Ty CHCTEMY, He 6yJeT 3aBHCETb OT NOBOPOTA 3a[HErc IoJspu-
3aTopa? PasHocTb nokasaTesell npesoMJieHHS] HeOGHIKHOBEH-
HOTO ¥ OCLIKHOBEHHOTO Jlyyell B 5TOM HHTepBaj€ IJIMH BOJH
cuntate An=0,0090.

5.195, Bearlii ecTecTBeHHBH! CBeT nanaeT Ha CUCTEMY M3
JIBYX CKPDeILEHHBIX [0JISPH3aTOPOB, MexJy KOTOPBIMM HaXxo-
JUTCS KBaplLeBasi IJIaCTHHKa, BbIpe3aHHasi MapajileJbHO ONTH-
yeckol ocH, ToamuHoH 1,50 MM. Ocbhb njacTHHKM COCTaBhAsieT
yron 45° ¢ mnocKoCTSMH NPONYCKaHHA NOJIsIpU3aTopoB. [Ipo-
HeAIIHH Yepes 3Ty CHCTEMY CBeT pas/loaKHJH B cllekTp. CKObKO
TEMHBIX NOJIOC 6yaeT HaGIOfaThCsi B WHTepBaje JJWH BOJIH
0,556—0,66 Mmxm? PasHocTb nokasateneil npeJomieHnsi HeOOBIK -
HOBEHHOTO H OGBIKHOBEHHOIO JIy4yedl B 5TOM HHTepBane JJIHH
BOJIH cyMTaThk pasHoil 0,0090.

5.196. Kpucraninyeckas NNaCTHHKa, BEIPE3aHHas napaj-
JIEJIbHO OIITHYECKOH OCH, MMeeT TOALMHY 0,25 MM H CJYKMT
IVIACTUHKO! B 4eTBepTb BOJHEI Mjis A=0,53 MrM. JIns Kakux
eie JVTHH BOJIH B 06,1aCTH BHAMMOTIO CTEKTpa OHa GyZleT Takke
[JACTHHKOH B 4eTBepTh BOJHL? CuuTaThb, YTO A BCEX IJIMH
BOJIH BHJIMMOTO CIIeKTPa DasHOCTb NOKasaTesell NpesoMJIeHHs
n,—n,=0,0090. )

5.197. KpapueBas IJIaCTHHKa, Bbipe3aHHasi MapaJuiesbHO
ONTHYECKOH OCH, TNOMEIIEeHa MEXNY IBYMS CKPeEIeHHbIMH I10-
JISIpM3aTopaMH Tag, YTO €€ ONITHYEeCKasi OCb COCTABJISET YIroJ
45° ¢ IJIOCKOCTSIMH NPONYCKaHusi [osisipu3aTopoB. [1pn Kakoii
MMHHUMaJIbHOH TOJIIMHE IJIACTHHKH CBeT ¢ A,=643 Hm 6yner
NPOXOAMTL Yepe3 3Ty CHCTeMY C MAaKCHMAJILHOM HHTEHCHB-
HOCTBiO, & CBeT € A,=564 HM GyneT cuibHO ocsiabnen? Paz-
HOCThb NOKasartejiell npenomnenus n,—n,=0,0090.

5.198. Mexny JByMs CKpELIeHHBIMM NOJISIpH3aTOPaMH MO-
MECTHJIM KBapLeBbIi KJHH C NpeJOMASIOIMM yriiom 6=3,5°,
OnTnyeckas oCb KJHHa NapaJieNbHa ero pebpy M cOCTaBJIsfeT
yroa 45° ¢ nOCKOCTsIMM NPOIYCKaHWsI NOJspU3aTopoB. [1pn
NPOXOKIEHUH Yepes 3Ty cHcTeMy cBeTa ¢ A=550 M Ha6miopa-
eTcs cHcTeMa MHTephepeHIMOHHEIX nosoc. Hlupuna kaxgpoi
nojocel Ax=1,0 mm. Onpenennts pasHocTbh NMOKasaTelieil npe-
JIOMJIEHHS1 KBapLa JJIs1 HeOOCBIKHOBEHHOIO W OGBIKHOBEHHOIO
Jyyell YKasaHHOH HIJIMHBI BOJIHBL.

5.199, MoHOXpOMAaTHYeCKHil CBeT WHTEHCHBHOCTH [, TOsis-
PH30BAHHBIA B IJIOCKOCTH P, NajaeT HOpMajJbHO Ha KPHUCTaJ-
JIMYECKYIO [1aCTHHKY, BBIPE3AHHYIO 112pajljieJibHO ONTHYECKOH
ocu 00'. Yron mexay P n 00’ pasen 45°. 3a nnacTunxoli pac-
TNOJIOXKEH [OJIAPU3ATOP, INIOCKOCTh IIPONYCKaHHsi KOTOPOro
P’. Hailith unTeHcHBHOCTb I’ CBeTa 32 MO/SAPH3ATOPOM, €CJH
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JIACTHHKA BHOCHT Pa3HOCTb (a3 & Mek1y OOLIKHOBEHHBIM M
HeOoOBIKHOBEHHBIM Jiyuamu. PaccMorpers ciyuau:

a) P'||P; 6) P'LP.

5.200. MoHOXpOMaTHYECKHHl MNONAPH3OBAHHLIE MO Kpyry
cBeT MajiaeT HOPMAJIBbHO Ha KPUCTaJJIMYECKYIO TUIACTHHKY, Bbl-
pEe3aHHYI0 NapajiJieIbHO ONTHYECKOH OCH. 3a MJIACTHHKON Ha-
XOJUTCs TOJISIPU3aTOp, [JIOCKOCTb TIPONMYCKAaHHsI KOTOPOro
€OCTaBJIfIET YIOJ ¢ C ONTHYECKOH OCbIO MiacTHHKH. [Tokasarsb,
YTO HHTEHCHBHOCTb CBETa, MPOIIENILIErc Yepes 3Ty CHCTEMy,
I"=I(1+ sin 2¢-sin §), rne 8§ — pasHocts has Mexny 06bIK-
HOBEHHBIM H HEOOBIKHOBEHHBIM JIy4aMH, KOTOPYIO BHOCHT Mjac-
THHKa.

5.201. Kak ¢ nomoirbio no/isiponia U [JIaCTHHKH B YETBEPTH
BOJIHbI, U3TOTOBJICHHOH H3 MNO/IOMHTENLHOTO ONHOOCHOLO KpH-
cramna {n,>>n,), OTJIHYUTD:

a) CBET JIeBONO/APU3OBAHHELA 10 KPYTY OT NpaBONOMSpPH-
30BaHHOrO;

6) ecTecTBEHHBIt CBET OT MO/SIPHU3OBAHHOrO MO KPYLy H OT
CMECH €CTECTBEHHOIO CBeTa ¢ MO/IfPU30BAaHHLIM MO KPYry?

5.202. Cget ¢ 1/HHO#H BOJIHBL A MajlaeT Ha CHCTeMy H3 CKpe-
IEHHBIX nosifipusaropa [1 u aHanusatopa A, MeIy KOTOpLIMH
HaxXo#HTCA KomneHcarop batube
K (puc. 5.33). Komnencatop co- 1
CTOHT M3 JBYX KBapueBBIX KJIHUHb-
B, ONITHYECKasA OCb OJfHOrO H3 KO-
TOPBIX NapajJe/bHa peGpy KJIHHA,
ApYroro — nepneHnHKyJsipHa K
nemy. [lnockocTH mnponyckanus
NnoJsApU3aToOpa ¥ aHaJu3aTopa co-
CTaBAAOT yroa 45° ¢ ONTHYeCKUMH
OCsAMM  KoMreHcaropa. Hssecthnt ;o X 4
Takxe [npesoMsiomuii  yron 6
KnueeeB (0<k1) u pasmHocTb noka- Puc. 5.33
3aTesiell  npesiomsenust Ksapua
ne—n,. Ilpn BBEleHHH HCC/IEyeMOro NBynperoMISIOEro 06-
pasua O (ero onTHyecKkas 0cb OPHEHTHPOBAHA TaK, KK MOKA3a-
HO Ha pHCyHKe) Habsolaevble HHTEPdEpPeHIHOHHbIE [0/10CH
CABHHYJHCh BBepX Ha Ox mm. Haiiru:

a) UMPHHY HHTepQepeHHOHHOH MOMOCH Ax;

6) BeJIHUHHY W 3HAK ONTHYECKOI: pasHocTy Xoaa OGBIKHO-
BEHHOIO M HeOOLIKHOBEHHOro Jyvyeii, KOTOpYIO BHOCUT 00pa-
ser O.

5.203. Inockas MOHOXpOMarHyecKas CBETOBast BOJIHA HH-
TeHcuBHOCTH [, majaeT HOpPMa/bHO Ha MPO3payHeli JHCK H3
ONTHYECKH aKTHBHOrO BewlecTBa, KOTOPHIii NepeKphIBAeT MOoJ-
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TOpHI 30HbI DpeHess JJis ToukH Habuojenna P u, KpoMme Toro,
NOBOpauHBaeT IJIOCKOCTh moaspusausu Ha 90°. IlpeneGperas
OTPaXKCHHSIMH H TIOTJVIOIEHNEM CBeTa, HAHTH HHTEHCHBHOCTD
CBeTa B Touke P,

5.204. BuupcauTb € MOMOWIBIO TaGMuL, MPUJIOKEHHS pas-
HOCThb TIOKasaTeJiefi NpEJIOMJICHHS KBapua JJisi IpaBo- U JIEBO-

NIOJISIPU3OBAHHOTO TI0 KPYTY CBETA € JUTH-
/é ( HOH BoJIHEI A=589,5 HM.

5.205. JluHeHlHO mMOJSPH3OBaHHBIN
cBeT ¢ JauHOoH BoJsiHbl 0,59 MKM mapja-
€T Ha TPeXIpaHHYI KBapLEBYIO MpH3-
My IT (puc. 5.34) ¢ mnpejoMJsIOLMM
yryom 6=30°. B npu3me cBeT pacnpo-
CTpaHsieTcs BJIOJIb ONTHYECKOH OCH, Ha-
| mpaBnenwe KOTOpOH MOKa3aHO LITPH-

Vi £ XOBKOH. 3a nosspoufiom P HaGmopalor

Puc. 5.34 CHETEMY CBETJIBIX ¥ TEMHRX MOJOC,

wHpuHa Kotopuix Ax=15,0 mm. Haii-

TH TOCTOSIHHYIO BpallleHHsl KBaplia, a TakxkKe XapakTep pac-
npeneJieHHs HHTEHCHBHOCTH CBETA 33 MOJISIPOMIOM.

5.206. EcTecTBeHHBbIi MOHOXpOMATHUECKME CBET MajaeT Ha
CHCTEMY H3 JBYX CKPELIEHHBLIX NONSPH3ATOPOB, MEXIY KOTOPH-
MH HaXOJIUTCSl KBaplLieBasl MVIACTHHKA, BHIPE3aHHas fepneHHKYy-
JIIPHO K ONTHYECKOH ocu. HaiiTh MuHuManbHy0 TOJUHY
IJIaCTHHKH, MPH KOTOpOH 3Ta cHcTeMa OyJeT HponycKaThb
1=0,30 cBeTOBOTO NOTOKa, €C/H NOCTOSHHAA BpalLieHAs] KBap-
na a=17 yra.rpan/mm.

5.207. CBeT MpOXOJHT Yepes CHCTEMY M3 JBYX CKpEIIEeHHBIX
NoJIIpH3aTOPOB, MEXAY KOTOPLIMH pacroJioyKeHa KBapueBas
IJIACTHHKA, BhIp€3aHHasl NMEepPNeHAUKYJISIPHO K ONTHYECKOH OCH.
Onpesennts MEHUMANBHYIO TOILWMHY [VIACTHHKH, TIPH KOTOPOi
CBET C JIJINHON BOJIHBI 436 HM GY/IeT MOJIHOCTHIO 3a/lePKUBATLCS
3TOH CUCTEMOH, a CBET C AJIHHOH BOJIHLI 497 HM — MIPONYCKATh-
¢ HanonoBuHy. [locTosiHHas BpaieHuss KBapua Wil 3THX
JJMH BOJIH paBHa cootsercTBeHHo 41,5 u 31,1 yra.rpan/mm.

5.208. JIuneiino nonsipu3oBaHHLI CBET C LJHHOH BOJHBI
589 HM MpPOXONMT BJOJb OCH LWJIMHAPHYECKOTO CTEKJISTHHOrO
COCyZa, 3anOJIHEHHOTO CJIerKa 3aMyTHEHHBIM PacTBOPOM caxapa
¢ koHuentpauyeir 500 r/n. Ilpy HaGmonenun c60Ky BUIHA CH-
cTeMa BHHTOOOPASHBIX MOJOC, INPHUEM pPACCTOSHHE MEKIY CO-
CEITHUMH TEMHBbIMM MOJIOCaMH BJIOJIB ocH paBHO 50 cM. O6bsc-
HHTb BO3HHKHOBEHME IOJIOC M ONPENJHTh YAEJbHYIO MOCTOSH-
HYIO BpallleHHs pacTBOpa.

5.209. Slueifiky Keppa noMecTH/ii MeXIy ABYMS CKpeIIeH-
HBIMH TIOJISIPH3ATOPaMH TaK, YTO HaNpPAaBJIEHHE 3JIEKTPHUECKOTO
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noasi E B KOHAEHcatope ofpasyeT yroa 45° ¢ NJIOCKOCTSIMU
nporyCcKaHHsl 1NoJspu3aTopoB. KowzueHcatop HMeeT pnuHy
[=100 MM u 3anojkeH HuTpoGen3sosioM. Hepes cucTemy npoxo-
gut cpeT ¢ A=0,50 Mkm. Hmesi B BuIy, uTo B JaHHOM Clyuae
nocrosnnas Keppa B=2,2.107* cm/B?, onpelienutb:

a) MUHHMAJBHYIO HaNpPSKEHHOCTb 3JIEKTPUYECKOTO IIOJsi
E B KOHJEHCATOpe, NPH KOTOPOH HHTEHCHBHOCTb CBETa, IIPO-
IIEIIETO Yepe3 STy CHCTeMy, He Gy[eT 3aBHCEThb OT MOBOPOTa
3afiHero NOJISpH3aTopa;

6) uMCsIO IpephiBaHUH CBeTa B OAHY CEKYHIY, €C/IH Ha KOH-
LeHCaTop M0AaTb CHUHYCOHJA/IBHOE HAMNPSIKEHHE C YacTOTOH
v=10 MI'n W aMOJWTyAHBIM 3HaueHHEM HaNPSKEHHOCTH
En,=50 kB/cMm.

IITpumeyanue. Iocrogunoii Keppa nasbiBaloT Ko3bh-
¢umuent B B dopmyne n,—n,=BAE2

5.210. MoHoXpoMaTHYeCKHii N/IOCKONONAPU3OBAHHEIN CBET
C KPYroBoii YacTOTOH o NPOXORMT Yepe3 BellleCTBO BHOJb OJHO-
POAHOro MarHUTHOIO 10/18 C HanpspkeHHocThio f. Haiitu pas-
HOCTb OKa3aTeJieli PEJIOMIEHHs AJ1sl APaBo- H JIEBONOJSPH30-
BAHHBIX 110 KPYI'Y KOMIIOHEHT CBETOBOI'O NYYKa, eCJIH IOCTOSIH-
Hasi Beple paBHa V.

5.211. Hekoropoe BellleCTBO NOMECTHJIH B NMPOAOIBHOE Mar-
HHTHOE [I0Jle COJIEHOUWZd, PaclOIOKEHHOTO MEXIy ABYMS I10-
aspusaropamu. Jlnuna Tpy6ku c¢ Bemecrsom [=30 cm. Haiitu
nocrosiHHyo Bepze, eciu npu HanpsikeHHocTH nons H=
=56,5 KA/M yron 1OBOpOT2 IJIOCKOCTH TOMSPH3ALMH =
=-+5°10" ang onHOro Hanpasjenus nons B @=—3°20" Ais
[POTHBOIOJIOKHOrO HalpamieHHs MOJf.

5.212. Y3kuil Ny4YOK IJIOCKONO/SIPU3OBAHHOTO CBETa MpPO-
XOAMT Yyepes npasoBpalliaioliee MOJOKUTEJIBHOE BEIECTBO, Ha-
Xofsilueecs B NPOAOJIBHOM

MarHMTHOM I1I0Ji€, KaK I1I0- H

KasaHo Ha puc. 5.35. Hail- —=

TH YyroJl, Ha KOTOpHIH T0- 2 Z
BEPHETCs! (WIOCKOCTD [10J151- 7 =
PH3aIHH BHILEIIEro Nyy- L

Ka, ec/Id AHHa TPYOKH C Puc. 5.35

BELICCTBOM paBHa [, ero
NocTosINHas BpalueHus o, nocrossiHas Bepae V u Hanpsixken-
HOCTb MaruutHoro moJsis H.

5.213. Tpy6ka c GeHzosnom AJMHBI [=26 cM HaXoAuTcs B
IPOJIO/IbHOM MarHHTHOM 110J1e COJIEHOKIA, PACIIOJIOKEHHOTO MEXK-
Ay JABYMs posnisipusatopamH. ¥YTroa MeXxIy IVIOCKOCTSIMH I1pO-
NyCKkanus nonspusaropoB paseH 45°. Haifitn muHUMAaNBHYIO
HANPSAKEHHOCTh MarHUTHOTO NOJIf,, NPH KOTOPOH CBeT C MJIH-
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Ho# BoJHE! 589 HM GyJZieT NPOXOAUTDh YePe3 3Ty CHUCTEMY TONBKO
B OJIHOM HalnpaseHHH (onTHYecKH#t BenTH ). Kak Gyner Bectn
ce6n 5TOT ONTHUECKHH BEHTHb, €CJAH H3MEHHTDL HallpaBJleHue
JIAHHOTO MarnuTHOTO TOJsi Ha TNPOTHBOMOJIOXKHOE?

5.214. OnuIT NOKasbiBaeT, YTO TeNy, OGJNyYaeMOMy HOJASPH-
30BaHEBEIM 1O KPYTy CBETOM, cOoOOIlaeTcs BpalllaBeNbHBIH MO-
MeHT (3¢pexT CafoBCKOro). 3T0 CBA3aHO C TEM, YTO A@HHBLIA
cBet obanaeT MOMEHTOM HMIYJIbca, NJIOTHOCTh NIOTOKa KOTOpO-
ro 8 Bakyyme M=I/o, rne I — UHTEHCHBHOCTH CBET4, ©® —
€ro Kpyrosasi 4actota KoneGanuii. [Tycth Nonspu3oBanHLIl 1O
Kpyry ceet ¢ jnunofi Bonuel A=0,70 MKM najiaeT HOpMalbHO
Ha OJIHOPOAHBIH YepHBIH JIMCK Macchl m=10 MI, KOTOpHIH MO-
JKeT cBOOOLHO Bpamarthcs BOKPYT cBoeH OcH. Uepes CKOMBKO
BpPEMEHH €To YIJIOBas CKODOCTh CTaneT we==1,0 papn/c, ecnu
=10 Bt/cm??

5.5. Jlucnepcrsi M NOTJOWEHHE CBETa

@ Cornacuo ssieMeHTapHON TEOPHH AMCTIEpCHE AHSJEKTpHYecKas npo-
HHI2EMOCTb BelecTBa:

=1 +2 g€’/ meo (5.53)

(Oek —_ (u)a

TZ€ Ny — KOHLUEHTPALKA 3JEKTPOHOB € COOCTBEHHOH WacTOTON g,
@ Cessb MeXLy NoHagsaTeseM NPEJOMIEHHS H JU3JIEKTPHUCCKONR Npo-
HHIIAEMOCTBIO BEIECTBA:

n=Vs. (5.56)
@ @asoBas v B rpynnoBas ¥ CKOPOCTH:
v=w/k, u=do/dk. (5.58)
@ Qopuyna Pages:
u=v—hdv/dA. (5.51)
@ 3axoH ocsabnenHsi YSKOro Ny4qKa 3JEKTPOMAaTHHTHOTO M3JyueHHS:
I=Igexp (— pd), (5.5m)

rne p=wn-+un'; B, %, » —JuBeiiHHe NOKasaTesNu ocJabJeHHs, NOFJo-
LIEHHS] H paccesHus.

5.215. CpoGoxnbiii 3N1€KTPOH HAXOIMTCS B MOJIE MOHOXPO-
MaTH4YeCKOH CBEeTOBOH BoJHB. HHuTencuBHOCTE cBeta [=
=150 B1/M?, ero uacrota w=3,4-10 c~1. Haiitu:

a) aMIJIHTYAy KoaeGaHHil SJEKTpOHAa M aMIJHTYIy €ro
CKOpOCTH;

6) ornowenune F,/Fg, rne F,, n F, — aMnauTyjncie 3naué-
HHUA CHJI, JEHCTBYIOLMX HA 3JIEKTPOH CO CTOPOHBI MaruHMTHoOl H

264



5NEKTPHYECKOH COCTABJSIOIMX NOJs CBETOBOH BOJHEI; NOKa-
3aTh TAKXe, YTO STO OTHOILEHHE PABHO v/2C, Tlie v — aMIINTY-
7ia CKOPOCTH 3JIEKTPOHA, ¢ — CKOPOCThL CBeTa,

VY K aszanue. B ypaBHeHuu JBHIKEHHS 5JEKTPOHA MOKHO
HE YUMTHIBATH JIEHCTBHE MarHMTHOH cocTaBjslollell nons (kak
GyZeT BHAHO H3 pacyera, OHO NMPEHeGPERKHMO MAJo).

5.216. DneKTpOMarHUTHAs BOJHA C YacTOTOH @ paclpocTpa-
HfieTc B paspexenHOR mnasMe. KoHneHTpamus CBOGOAHBIX
5NE€KTPOHOB B I1a3Me paBHa r,. [IpeHe6peras BzaumoneiicTBHeM
BOJHBL C MOHAMH NJIa3Mbl, HAHTH 3aBHCHMOCTD:

a) JUSNEKTPHYECKOH IPOHULIAEMOCTH IIa3Mbl OT YaCTOTHI;

6) $a30BO#1 CKOPOCTH OT JIHHEI BOJIHHL A B IJ1a3Me€,

5.217. HaiiTu KOBUEHTpauuIo CBOGOIHBIX SJIEKTPOHOB HOHO-
cheprl, ecoiu Ang pajuoBoaH ¢ uactoToit v=100 MI'y ee noka-
3arend npenomnenus n=~0,90.

5.218. HMiMess B BHAy, UTO AJf JOCTATOUHO KECTKHX PEHTre-
HOBCKHX JIy4el 3JIEKTPOHE! BEHIECTBA MOXKHO CYHTATh CBOGOJ-
HBIMH, ONPENeNTb, HA CKOJIbKO OTJIUYAETCS OT €UHULLL NOKa-
3aTe/ib NPENOMNEHHs rpaduTa Insi PEHTIEHOBCKUX JiyyeH ¢
JJHHOH BOJHH B BakyyMe A=>50 nm.

5.219. DneKTpoH, Ha KOTOPHIA ZA€HCTBYeT KBasHynpyras

cHa kx M «CHNA TPEHUS» X, HAXOAUTCS B IIOJIE JEKTPOMATHHT-
HOTO H3JyUeHH§. DNEKTPHYECKas COCTABAAIOLAA IONSA MeHs-
€Tcsi BO BpPeMeHH N0 3aKkoHy E=E; cos of. Ilpenebperas neii-
CTBHEM MAarHHUTHOH COCTaBJSIONIEH NOJs, HAHTH:

a) ypaBHEHHE IBHIXKEHMsI SJEKTPOHA;

6) cpeHIOl MOIHOCTb, INOIJIOHIAEMYIO SJEKTPOHOM; uYa-
CTOTY, TIpH KOTOPOH OHa OyJeT MaKcHManbHa, W BEHIparKeHHe
AN MaKCUManbHOH cpelHeld MOHHOCTH.

5.220. B psine cayuaeB IMIJEKTPHYECKAS TTPOHHLAEMOCTD
BELIECTBA OKA3HIBAETCS BEJHYHHOH KOMIJIEKCHOH WJIM OTpHIa-
TEJLHOH M NOKa3aTeNpb NpPENOMIEHHs — COOTBETCTBEHHO KOMII-
JIEKCHBIM (n' =n-+ix) wau ukcto MEuMBM (n'=ix). Hamicats
LNl 3THX C/IYY4€B ypaBHEHUE IIIOCKOH BOJIHBI ¥ BEIICHUTH (pH-
3HYECKHH CMBIC/I TAKUX IIOKAa3aTesel NpenoMJeHHs .

5.221. Tlpu 30HIMPOBAHHM pPa3PEKEHHOH IIA3MBI PaAHO-
BOJIHAMH pas/JHYHBIX Y4CTOT OOHApYMKHJH, YTO PAIHOBOJHE
¢ A>A,=0,75 M HCUBLITLIBAIOT NONHOE BHYTPEHHEE OTpaKe-
nue. Hality KoOHueHTpauuio CBOGOAHBIX SMEKTPOHOB B 3TOM
njasMe.

5.222. Hcxons u3 oNpefeneHus rpyINIOBOH CKOPOCTH U,
nonyunts Qopmyny Panes (5.5r). Ilokasate Takme, 410 u
BONMSH A=A’ paBHa OTpesKy v, OTCEKAeMOMY KacaTeJbHOH K
KpuBo# v(A) B Touke A’ (puc. 5.36).
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5.223. Haiitn 3aBUCHMOCTb MEXIY IPYNNoBoi 4 H (Hasorol
U CKOPOCTSIMH JUIsl CNIEAYIOWHX 3aKOHOB AUCMEPCHH:
a) von 1/V/'; 6) vank; B) vum ek,
3nmech A, k ¥ @ — IVIHHA BOJIHEI, BOJIHOBOE YHCJIO H KPYroBas
yacToTa.
5.224. B sekotopoii cpene CBS3h MexJly TPYIIORO# H (haso-
BOH CKOPOCTSIMH 3JIEKTPOMATHHTHOH BOJIHBI HMeeT BHE LU=CE,
rJe ¢ — CKOpoCTh CBeTa B BaKy-
v yme. HaliTi 3aBHCHMOCTE JH3JIEK-
TPHYECKOH NPOHHIIAEMOCTH 3TOH
CpeZirl OT YacTOTHL BOJIHEL, & (0).
5.225. [lokasatenb npesioMJe-
HUs1 cepoyrjepoja HIJjisi CBeTa ¢

v’ JauHamu BoJiH 509, 534 v 589 um
paBeH cooTBeTcTBeHHO 1,647, 1,640
g A 2 u 1,630. Bouncaute asoByio H
Puc. 5.36 IPYNNoByi0 CKOPOCTH CBeTa BOJH-

3 A=534 HM.

5.226. IlnocKwil CBETOBOH WMIYJIBC pacrpocTpaHsieTCs B
cperne, rae GpasoBasi CKOPOCTb ¥ JIMHEHHO SaBHCHT OT JJTHHBI BOJI-
Hbl A 110 3aKOHY v=a-}-bA, a U b — HEKOTOpHIE NOJIOKUTENLHLIE
noctosiiple. [lokasate, uTo B Takoi cpese gopMa NpOH3BOJIEL-
HOro CBETOBOFO HMIYJIbCa OyJeT BOCCTaHABJIMBAThCSI Yepes
MPOMEKYTOK BpemeHu t=1/b.

5.227. [ly4oK ecTeCTBEHHOro CBeTa WHTeHCHBHOCTH [, na-
IaeT Ha CHCTeMY U3 ABYX CKPEWEHHBIX IOJSPU3aTOPOB, MEXIy
KOTOPBLIMH HaxXOAMTCs TPYOKa C HEKOTOPEIM ONTHYECKM Heak-
THBHBIM PAacTBOPOM B MPOJAOJBLHOM MarHHTHOM IOJIE HAIPSTKeH-
soctu H. JInuna Tpy6Ku [, jinHeHHbIH NoKasaTesb NOrJIOueHHs
pacTBopa ® H nocrosiiHas Bepne V. IlpereGperasi orpamenn-
fIMH, HafTH MHTEHCHBHOCTb CBeTa, NPOIUEALIETO Yepes 3Ty CH-
cTeMy.

5.228. Ilnockass MOHOXpOMaTHYECKasi CBeTOBasi BOJIHA MH-
TEHCUBHOCTH [, NajaeT HOPMajbHO HA MJIACTHHKY TOJIIHHOH
d, Ko3(xpHIHEHT OTPAXEHHs KarI0fi [IOBEPXHOCTH KOTOPOI pa-
BEH p. Y4Tsl MHOrOKpaTHbIE OTPaEHH s, HAHTH WHTEHCHBHOCTE
npolIeAIlero CBeTa, ecJiu:

a) IJIaCTHHKA WeasIbHO NpospayHas (NOrJoueHye oTCyTCT-
ByeT);

6) suHefiHbli NOKasaTe/b [OIVIOWEHHS] paBeH X.

5.229. 13 HEKOTOpOro BelNeCTBA WRTOTOBHJIM JIBE INJaCTHH-
KH: OfHY TOMuMHOH d;=3,8 MM, apyryio—d,=9,0 mm. Beens
NOOYEPEHO 3TH IVIACTHHKH B IIyYOK MOHOXPOMAaTHYECKOrO CBe-
Ta, OGHAPYKHJIH, YTO NepBasi MJIACTHHKA NponycKaeT t,=0,84
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CBETOBOTO TOTOKA, BTOpast 1,=0,70. HaiiTv nunefinnii noka-
34TeJIb TOIJIOIEHHS STOTO BemlecTBa. CBET NajaeT HOpMAnbHO.
BTOpHYHEIMH OTPAXKEHHAMH NpeHeGpeys.

5.230. MoHoxpomaTHYeCKuii myuoK NIPOXOIHT Yepes CTo-
ny U3 N=D5 OIMHAKOBHIX IUIOCKOHAPAJIIENBHEIX CTeKJISHHBIX
NAacTHHOK, KaxJas TonmuHOH [=0,50 cM. Kosdpumment or-
pakeHHsl HA KAXKJIOH NOBEPXHOCTH MIACTHHOK p=0,050. OTHO-
1eHHe HHTCHCHBHOCTH CBETa, NPOLIMIIETO Yepes 3Ty CTomy
NIACTHHOK, K MHTEHCHBHOCTH Najarowero ceera t=0,55. [1pe-
HeOperasi BTODHYHBIMH OTDAKEHHSIMH CBETA, ONPENENHTD I0-
KasaTeJsib TOTJIOMIEHUST AAHHOTO CTEKJia.

5.231. MonoxpomaTHYecKuii My4oK CBETa najaer HOpMaJib-
HO HA MNOBEPXHOCTb IJIOCKONAPAJIEIbHOH MNJACTHHE! TOJIIH-
nel . lokasaTesb MOIJOmEHUs BemecTBa MJIACTHHEL JUHEHHO
H3MEHSETCH BIOJb HOPMAJIM K €€ MOBEPXHOCTH OT 3HAYECHHS
%, 0 %,. Kospduimenr orpaxenus or Kamioi MOBEPXHOCTH
IJIaCTHHB! paBeH p. [lpeHe6perasi BTOpHYHLIMH OTPAayKEHHSIMH,
ONPENE/INTE KOS(ULHEHT NPONYCKAHHS MJIACTHHBL

5.232. Ilyyok cBeta umrteHcuBHOCTH [, agaeT HOPMAJBHO Ha
TJIOCKONAPA/JIEbHYIO [IPO3PAYHYIO MJIACTHHKY TOMUMEBL [,
TIy4oK CONepKHT BCe JUIMHBL BOJIH B IMATIA30HE OT A, 10 A, OH-
HaKOBOH CTI€KTPAJIBHOH HHTEHCHBHOCTH. ONpeNesuTh HHTEH-
CHBHOCTDB MPOIIENIIIETO Yepe3 MJIACTHHKY MYYKa, €C/IH B 3TOM
AualiasoHe JIIHH BOJH MOKA3aTeIb NOTJOMEHHA JHHEHHO 3a-
BHCHT OT A B Npeniesiax oT ¥; 70 X, H KOS(XpHILHERT OTpasKeHHU sI
KAXNOH NOBEPXHOCTH PABEH . BTOpHYHEMH OTpaXKEHHSIMU
npeHeGpeyn.

5.233. Ceetodusbrp npencrapisieT co6oi NJACTHHKY TO.1-
OWHE d ¢ noKAsateneM TOTJIOLIEHHS, 3ABHCSIIHM OT JUIHHEL
BOJHEL A 110 (popmynie % (A)=oc.(1—A/Ae)2 cM™, THe o 1 Ay —
HEKOTOpLIE NMOCTOAHHEIE. HaiiT IHPHAY NOJOCH HPONYCKAaHHSs
3T0ro cBeropunbTpa AL — IIHPHHY, [PH KOTOPO# ocabieHue
CBETa Ha Kpasix MOJOCEI B 1) pa3 6oJablle, 4YeM oc/iabjeHHe
npu A,. Koadpunpent OTPAXKEHHS OT NOBEPXHOCTEH CBETO-
$UABTPA CUMTATD ONMHAKOBBIM 17151 BCEX JUTMH BOJH.

5.234. ToueyHEIii MOHOXPOMATHYECKHI] HCTOYHHK, HCITY CKAaK0-
WHH cBeToBOH motok @, HAXOAMTCH B LEHTPE ChepHIeCcKOro
/oAl BELLECTBA, BHYTPEHHHH DaHyC KOTOPOTO @, HAPYIKHBIR
b. JluneliHrli nokasatesnn NOTJIOMIEHHS BELIECTBA X, KO3(xpH-
LWHEHT OTpaXkeHHs noeepxHocred p. [peneGperas BTOPHYHEIMH
OTPAXKEHHAMH, HAHTH HHTEHCHBHOCTb CBETA Ha BRIXOJE M3 3TO-
TO BelecTsa,

5.235. Bo ckosbKO pas YMEHBIIHTCS HHTEHCHBHOCTH Y3KOTO
Ny4Ka PEHTIeHGBCKOTO M3NyYeHHs ¢ ANMHON BOMHE! 20 MM npH
NIPOXOXIEHUH CBHHLOBOH NIACTHHKH ToMuuHbE d=1,0 MM,
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€CJIM MaccOBHIH [IOKasaTesb ocJiabjieHHs RJif JAHHOH JUIMHBL
BOMHBEL u/p=3,6 cm?/r?

5.236. Y3kuil MyyoK PEHTTEHOBCKOrO H3JIYUEHHS C JJHHON
BOJIHEL 62 MM NPOXOAHT Yepe3 ayIOMHHHEBHIH 3KPaH TOJILHHEL
2,6 cm. Kakoit TonuuHbL CBUHLOBBIH 3KpaH GyaerT ocaabusth
JAHHBIH IyYOK B TaKOH ke cTeneHH? MaccoBhle MnoxasaresH
ocsiabneHHs aJIOMHHHA M CBHHL@A JJIST 3TOTO H3/IYYEHHSI PABHBL
COOTBeTCTBEHHO 3,48 1 72,0 cm¥/r.

5.237. Haittu 1n1a anioMHHHSI TOMILHHY CJIOSI NOJIOBHHHOIO
ocnab/ieHHsi Y3KOro IMydKa MOHOXPOMATHYECKOTQ pPEHTIE€HOB-
CKOro H3JIyueHHsl, €CJIH MAacCoBblil MMOKa3zaTe/b ocJabiIeHus
wp=0,32 cm?/r.

5.238. CKOJIBKO CJ10€B NOJIOBHHHOTO OC/I46/1CHHS B JIACTHH-
K€, KOTOpasi yMEHBIUAET HHTEHCHBHOCTH y3KOTO MyYKa peHT-
TeHOBCKOrO H3JiyyeHHs B 1=50 paz?

5.6. OnTHKa NBMIKYI{HXCS HCTOYHHKOB

© Sddert Honnepa npu v L c:
Ao/o=(v/c) cos &, (5.6a)
TRe U—CKOpOCTh MCTOUHHMKA, &'—Yyrosl MexAy HalpaBieHueM CKOPOCTH V
HCTOYHHKA M HAaNpaBJEHHEM Ha HaGmofaTeJs.
@ Sddext Homnepa B obmeM cayuae:

VI=pF (5.66)

e B=vjc.

@ Ilpn 0=0 sddext lonnepa HasbIBAIOT MPOLOMBHLIM, mpH & =
= 712 — nonepeyHbIM,

@ O¢dderr BasunoBa — Uepenkosa:

cos & = ¢/nv, (5.68)

rae &-—yron MexJy HanpapneHueM pacmpOCTPaHeHHSt H3JIyUeHHS U BeK-
TOPOM CKOPOCTH V YacTHIbL

5.239. B onprre duso no onpesenen o CkOPocTH ceeTa pac-
CTosfiHHE Mex1y 3yOuaThiM KojiecoM M 3epkaiom [=7,0 Km,
uHcsio 3y0uos z=720. [[Ba noc/ie40BaTe/bLHBIX HCUE3HOBEHHS
cBeTa HAG/IOAIH NP CKOPOCTSIX BPAUIEHHA KOJeca m,=
=283 o6/c u n,=313 ob/c. Haiitu ckopoctb cBera.

5.240. VicTouHHK CBETa NBHKETCS CO CKOPOCTBIO V OTHOCH-
TeNbHO npueMHuka. [lokasath, yto npu v<c OTHOCHTEJBbHOE
H3MEHEHHEe YaCTOTBl CBeTa ofpezensercs ¢opmynon (5.6a).

5.241. OnHa M3 CNEKTPaJIbHBIX JIHHH{, HCIYCKA€MbIX BO3-
OymJeHHbMH HOHamu He', umeer Anmny Bosinel A=410 uM.
Haiiru nouneposckoe cmemenne AA sToit JinnKH, ecan ee HaG-
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ntopath nof yryioM $=30° K nyyKky HOHOB, ABHKYIIHXCS C KH-
peTHyeckoii sHepruefi T=10 MsB.

5.242. I'lpn HabmoZieHHN CHeKTpanbHol JUHUH A=0,50 MKM
B HanpaBJEeHHSIX Ha NPOTHBONOJIOKHELIE KPasi COJHEYHOTO JIHC-
Ka Ha €ro 3KBaTope OOHAPYKHJH pasjHyHe B HAJMHAX BOJH Ha
§A=8,0 mv. Haiitn nepnon Bpamenns ConHua Bokpyr cobceT-
peHHOH OCH.

5.243. 3ddexT onsepa no3BoJaHN OTKPHITL JABOHHLIE 3Be3-
Jibl CTOb YAaJIEHHHE, YTO paspelleHHe HX C IOMOLLbIO TeJIecKona
0Ka3aJ10ch HeBO3MOXKHEIM. CneKkTpasibHEIe JIMHHN TaKHX 3Be3]
nepHOIMYECKH CTAHOBATCS ABOHHLIMH, H3 4Ero MOXKHO NpeAno-
JIOXHTb, YTO HCTOYHHKOM SIBJISIIOTCS JiBe 3Be3fipl, obpaluaromye-
cs1 BOKPYT X neHTpa macc. Cynras macchr o6enx 3Besjl ofHHa-
KOBBLIMHM, HalTH paccTOsiHAe MeKAY HHMH H X Macchl, eCJIi MaK-
cHMaJIbHOE paclienieHHe CneKTpaJbHEIX JHHHI paBHO (AA/A),, =
=1,2- 1074, npHyeM oHO BO3HHK2aeT yepe3 Kaxjpie T=30 JiHeii.

5.244. Tlnockasi 3JeKTPOMarHHTHAsA BOJIHA YACTOTHl @y Na-
J2eT HOPMAaJIbHO H2 NOBEPXHOCTb 3epKaJa, ABHIKYLIErocst Ha-
BCTpEUy € peJsITUBHCTCKOH ckopocThio V. Bocnombsosasiincs
¢opmyaoit Jlonsiepa, HaliTH YaCTOTY OTP2XKEHHOH BOJHEL YTI-
POCTHTB NOJYYeHHOe BhpameHue ias cayyas V<.

5.245. Pagnonokarop paboraeT Ha JinuHe BosHbl A=>50,0 cMm.
OnpefieIMTb CKOPOCTb NPHOJMHIKAOIIETOCH caMosieTa, eclt ya-
cToTa GHeHUi MexIy CHI'HAJIOM nepefaTyHKa H CHTHAJIOM, OTpa-
JKEHHLIM OT CaMmoJieTa, B MecTe pacno/IoKeHNs JIOKartopa paBHa
Av=1,00 kI'n.

5.246. OTKpLITHIA CBEpXY COCYA, Ha JHE KOTOpOrc HaXOmnT-
csl TOYEYHRIH MOHOXpOMaTHYeCKHiT HCTOYHHK CBeTa, 3alojHs-
10T CHH3Y BOJIO¥ TaK, YTO €€ ypoBeHb IOAHHMAETCs1 CO CKOpO-
ctei0 v=9,0 MM/c. HaiiTH OTHOCHTENLHLII CABHT YacTOTHI
Aw/® cBera, KOTOpBHIi HaOMIONAOT HaJl NOBEPXHOCTHIO BOJLI
BZIO/Ib BepTHKaMH, Npoxofisulet yepes ncrounnk. Habaropatens
NPEJIO/araeTcst HelOABIIKHBIM.

5.247. Hmen B BHLY, uyTO (pa3a BOJHBI wl—Fkx ecTb HWHBa-
PHaHT, T. e. He MEHSIETCH NPH lepeXxofie OT OAHOH HHEpPUMAJIb-
HOH CHCTeMBI K ApYrofi, onpenennTb, Kak npeobpasyloTcs BXo-
Aslye B Hee yacToTa o M BOJIHOBoe yMcao k. PacemorpeTs of-
HOMepHEI Cyryyaii.

5.248. C kakoil CKOpOCTbIO yjansieTcsi oT HaC HeKoTopas
TYMaHHOCTb, €CJIH JIHHHSI BOAOPOA2 Ay=434 HM (11 HEMOABHK-
HOro HCTOYHMKA) B €e CHEKTpe CMelleHa B KpacHyl CTOPOHY
Ha 130 mm?

5.249. C xakoli CKOpOCTBIO Jo/KHa Obl1a Obl ABHraThCs aB-
ToMalnHa, YTo6k KpacHki ceT ceetopopa (A~0,70 MKM) npe-
Bpatiyics B 3enennnii (A'~0,55 Mkm)?
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5.250. I'lo HekoTopoil MpsIMOE ABMIKYTCSI B OLHOM Harpas-
JIEHHH HaOJI0laTeslb CO CKOPOCTBIO U, =¢/2 U Brepe/id HEro Mc-
TOYHHK MOHOXDOMATHUECKOTO CBETa CO CKOPOCTBIO Uy=3c/4.
Co6cTBeHHast yacToTa CBeTa paBHA ®,. HafitH gactory cBera,
KOTOpYI0 3adHKcHpYeT Hab/iofaTenb. 5

5.251. OznHa M3 CIeKTpaJbHBIX JHHHE aTOMapHOTO BOAOPO-
Ja uMeeT AJHHY BoJHHl A=656,3 HM. Haifiti nonsieposckoe
cMemeHHe 3Tol JHHHH Al, ecim ee HaGmOAaTh MOJ MPSAMBIM
YIVIOM K NY4YKy aTOMOB BOJOpPOJA C KHHETHYECKOH 3IHeprueii
T=1,0 M3B (nonepeunsiii fonsep-3ddekt).

5.252. HcTOYHHK, HMCIYCKAIOMMH 3JeKTPOMATHHTHBIE CHT-
Hanbl ¢ COOCTBEHHOH YacTOTOH y=3,0- 10 ¢~1, gBHxKeTCs c
nocrosinHoi ckopoctbio v=0,80c no npsMol, oTCTosIElH OT
HemojBHzKHOro Habmofarens P Ha paccrosuue ! (puc. 5.37).
HafiTi yacToTy cHrHanoB, BOCMPHHHMAEMBIX HAG/I0ATE/iEM B
MOMEHT, KOrzia:

a) HCTOYHHK OKaxeTcs B Touke O;

6) HabuatonaTens YBHAMT €ro B Touke O.

D /%/

0

! ~

] //’

1} P

} - !17' v

op Y -
Puc. 5.37 Puc. 5.38

5.253. YaKHil MyUYOK 3JIEKTPOHOB MPOXONMT HEnocpPeiCTBeH-
HO Hall NIOBEPXHOCTLIO METAJJIMYECKOrO 3epKasia, Ha KOTOpOM
HaHeceHa JMQPAKLHMOHHAS pellieTKa ¢ nepuosoMm d=2,0 MKM.
DNeKTPOHBI JIBUAKYTCA €O CKOpOCTRIO U, 6JM3KOHl K ¢, nepren-
JMKYJTAPHO K LITPHXaM pelteTkH. [IpH 3toM Hab/olaercs: Bu-
JMMOe H3JTyHEHHE — TPaeKTOPHS 3JEKTPOHOB HMEST BHJ [O-
JIOCKH, OKpacka KOTOPOH MEHSieTcsi B 3aBHCHMOCTH OT yrJa
Habmopenns 4 (puc. 5.38). OGbACHHTL 5T0 siBienme. Hafn
AMHHY BOJIHBI HAaO/IIONAEMOro H3yyYeHHsa npu §=45°.

5.254. I'a3 cocToMT M3 aTOMOB Macchl m, HaXONsUUMXCHA B
TEPMOLIMHAMMYECKOM paBHOBecHH npx Temnepatype 7. IlycTs
©o — COOCTBEHHAs HacTOTa H3/NyYaeMOro ATOMAMH CBETA.

a) Tokasatn, 4TO CheKTpabHOR pacnpesesieHre Hanyyae-
MOre cBeTa ompeje/isieTcst (GopMyJIok

Io=1lyexp[—a(l—o'o,)),

rie [, — cnekTpanbHas HHTEHCHBHOCTb, COOTBETCTBYIOLLAS
YacTore o, a=mc*/2kT.
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6) HaiiTu OTHOCHTEJIBHYIO LIHPHHY Aw/w, paunoil cnekr-
papHOll JIHHMH, T. €. LIHPHHY JHHHK MEKJy UacTOTaMH, MpPH
xotopuiX To=1/2.

5.255. B cpene, mBMxKymeficss ¢ I[OCTOSIHHOM CKOPOCTEIO
Y<Zc OTHOCHTEJIbHO HHEpUHANLHOH K-CHCTEMBI, pacnpocTpa-
psieTcsi TJIOCKasi 3JEKTpoMarHuTHasi BoaHa. HaliTu CkOpoCTb
57Ol BOJHB! B K-CHCTEME, €Cyu TOoKasaTelh NpeloMIeHHs cpe-
Jibl paBEH 71 ¥ HANpABJIEHHE PacTpOCTPaHEHUs BO/HbI COBIA/IACT
¢ HalnpaBlCHUEeM JBHIKEHHs] CPEbl.

5.256. AGeppaiusi cBeTa 3aRJIOYAETCS B TOM, YTO NPH Hal-
JIONEHHH 3BE3IBl KaXYTCsl CMEMEHHHIMH OT HCTHHHOIO I0JIO-
JKEHUSI Ha HebocBozie (M3-3a JBIXKEHHsi 3€MJH IO op6ute).
HarpaBJieHne Ha 3B€3ly B IVIOCKOCTH SKJHITHKH NEPHONHYEC-
ki MEHsIeTCSs, H 3Be3Jia coBepluaeT Kaxymuiuecsi KonebaHus B
nperenax yraa 64=41"

Haiitu ckopocTh 3eMuH Ha opOute.

5.257. Tokasate, yTo mpeobpasoBaHue yrJaa U MEx1y Ham-
paBJleHHEM PacnpOCTPAHEHHst CBETA 1 OCHIO X NPH TEpexole oT
K- ¥ K’-cucreMe OTCUETa Onpeensiercsi (popMyJio

cos & —P

4
cos ' = t—Pcosd’

rae p=V/c, V — ckopoctb K’-cucteMb! OTHOCHTENEHO K-CH-
creMpl. Ocl x ¥ x' 06eHMX CHCTEM OTCYeTa COBHAJAIOT.

5.258. HaiiTu yros mojypacTBopa KOHyca, B KOTOPOM Gy-
JlyT BHAHH SBESJIE, PACHOJIOXKEHHHE B noJycdepe st 3eMHOTO
HAG/TIONATENS], €CJTH JBUIAThCsi OTHOCHTEIBHO 3eMAIH ¢ PesisiTH-
BHCTCKOM ckopocthbio V, oTJMyaromeiicss 0T CKOpPOCTH CBeTa Ha
1,0 %.

BoCHOML30BATLCS (HOpMYJIONt H3 NMpEeALIAyLei 3anayH.

5.259. Hairu yc/i0BHS, IPH KOTOPHIX 3apsiKeHHAas HacTHIE,
IBIKYILASICS PABHOMEPHO B CPEJE C NOKA3aTe/IEM MPEJOMICHRSA
n, Gyner usayuath cseT (3pdexr Bapuiosa — Yepenkosa).
Hafitu Takxke HanpaBJeHHE 3TOTO H3JIyUCHHS.

Y kK a3aHnue. PaccmoTperh MHTepdepenIHio KoneGanHi,
B0O36yXK/aeMLIX YacTHLEH B pasHble MOMEHTH BpEeMCHH.

5.260. HaiiTy mauMeHbIIHE 3HAUECHHS] KMHETHUECKOH SHEp-
THH 3JIeKTPOHA M [IPOTOHA, IIPH KOTOPHIX BO3HHUKZET UEPEHKOB-
CKOE M3JIyYeHHE B CpeZie ¢ NMOKasaTe/eM MNPEeJOMICHIA n=1,60.
s KaguX yacTui S5TO 3HAUEHME KHHETHYECKOH 3SHEPrHH
T\wn=29,6 MaB?

5.261. OnpenesuTh KUHETHYECKYIO SHEPIHIO 3JI€KTDOHOB,
KOTOpHE B Cpelie ¢ NoKasaTeneM npejomierds n=1,50 us-

Nyuator ceer mopi yrJiom $=30" K HalpaB/eHHIO CBOEro JBH-
eHus,
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b.7. Tensnosoe uanyuenue. KBantoBas npuposa csera

@ DHepreTHYecKast CBETHMOCTh:
My={(c/d u, (6.7a)
rjie u—obbeMHan MIOTHOCTE SHEPTHH TEINIOBOIO H3JyYeHHS,
@ ®opmysna Buna u 3akoH cMmeinenus Buma:
tuy=0®F (0/T), Th,=0=, (5.76)
rie A, -—JJMHA BOJIHB, COOTBETCTBYIO(AS MAKCHMyMY (yHKIHH Uy,
@ 3axon Credana— Bossimana:
Mgy =0aT4, (5.78)
rae 0—rnoctonnHas Credpana— Boasnmana,
@ ®opmyna Inanka:

fod 1
—_—— 5.7
o =85 eho/kT | ®.71)

@ Qopuyna dfinmredira Aas GoTos(PdeKTa:

Fo = A4 molae/2. (B5.71)
@ S¢Pterr Komnrona:

Ar=Ac (1 —cos 8), (5.7¢)

riie Ag = 2nh /mc— KOMITOHOBCKas IIMHA BOJIHEL

5.262. [lokasatb ¢ nomoupio ¢opmyasi Bura, uro

a) HauGosiee BEPOSITHAS YACTOTA HBJYYCHHA WgopNT}

6) MakcuMaJibHasl CIeKTpaJibHasi MJIOTHOCTh TEIJOBOro H3-
AYYEHHSA (Ug)mac P TE;

B) 3HEpreTHyYecKasi CBETHMOCTb M nTe.

5.263. HMmeercs 1Ba aGCOMIOTHO YEPHLIX MCTOYHHKA TEMJIO-
Boro usjiyyenus. Temmepatypa ognoro w3 Hux T;=2500 K.
Haitti TeMnepatypy Apyroro HCTOUHHKa, €CH JJIHHA BOJIHGL,
OTBeYaollas MaKCHMYMy €ro HCIyCKaTe/qbHOH CNOCOOHOCTH,
Ha AA=0,50 MKM GoJibllle JUIMHEL BOJIHEI, COOTBETCTBYIOILEI]
MaKCHMYMY HCIyCKaTe/IbHOH CIIOCOOHOCTH MEPBOTG HCTOYHHKA.

5.264. OHepreTHueckas CBeTHMOCTb AGCOJMIOTHO YePHOrO
Tena M,=3,0 Br/cm® Onpenenntb ANUHY BOJHEL, OTBEYAIO-
ILYI0 MAKCUMYMY HCHOYCKATeJbHOH CHOCOGHOCTH 3TOrO Teja.

5.265. Masyuenne CosnHua no cBoemy CIEKTPAJIbHOMY CO-
CTaBy OGJM3KO K H3JYYEHHIO aGCOMIOTHO YepHOro Teja, Ais
KOTOPOrO MaKCHMyM HCNyCKaTeIbHOH CNOCOGHOCTH NpHXONHT-
s Ha AauRy BosHbl 0,48 mrm. Haiitu maccy, Tepsiemyro Comt-
LeM CKECeKyHIHO 3a CUeT 3TOro uanyyennsi. OUeHHTb BpeMs,
3a koropoe Macca CosiHIa yMeHbLHTes Ha 1%.

5.266. Haiitn temMmepatypy nosHOCTBbIO HOHH30BaHHOH BO-
AOPOAHOH I/Ia3Mbl My10THOCTRIO p=0,10 r/cM®, npu KOTOpOH
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JiaBieHHe TEIUIOBOrO HM3JyYeHHS] PaBHO Ta30KHHETHYECKOMY
JlaBJIeHHIO YaCTHI{ Iia3Mbl. KIMeTb B BUHAY, 9TO JaBJICHHE TEIsio-
Boro usayuesus p=uf3, rue u — o6seMHas MJIOTHOCTb 3HEp-
[HH H3Jy4YeHHsl, H YTO NMpH BLICOKHX TEMNEpartypax BellecTsa
MOAYMHSIOTCS YPaBHEHHIO COCTOSIHMSA HIEANbHLIX as3oB.

5.267. Mennbiit 11apuk auamerpa d=1,2 cM nomecTusiu B 0T-
KayaHHBIH coCyll, TeMmrepaTypa CTeHOK KOTOPOro MNOAACpIKH-
paercs Gnuskoi K aGconoTHoMy Hysio. HavanbHas Temnepa-
typa mapuka T,=300 K. Cuutas mopepxXHocTb IiapHKa ab-
COJIIOTHO YepHOH, HaHTH, 4epe3 CKOJbKO BPEMEHH €ro TeMmre-
parypa ymenbmutes B =2,0 pasa.

5.268. Temneparypa nosepxsoctu Connua 7T,=5500 K.
Cuutas, 4To noryomarenbHas crnocobnocte CosHia H 3eMIH
paBHa €IMHHLE H 4YTO 3emas
HaXOIUTCA B COCTOAHHH TelJo-
BOIO paBHOBeCHf, OLEHHTb e€
TeMIeparypy.

5.269. VmetorcH JBe NOJIOCTH
(puc. 5.39) c ManbIMu OTBEpPCTH-
AMH OJUHAKOBEIX JAHAMETPOB
d=1,0 cm u abconoTHO OTpa-
JKAIOMHUMH HApYXKHBLIMH TOBEpXHOCTAMH. Paccrosinue mexAy
otsepctusvu =10 ecm. B nonoctu I nonep:xuBaeTcs NOCTOAH-
nasi Temneparypa T,=1700 K. Briunucauts ycraHosuBiIyiocs
Temneparypy B MOJOCTH 2.

VY ka3 aHue, Vvers B BHLY, YTO aGCOMIOTHO YEPHOE TEJIO
ABJIAETCS KOCHHYCHBIM H3J1yYaTesieM.

5.270. Tlonocts ob6vemMoM V=1,0 n 3anonHeHa TEeNJjoBHM
usnydenuem npu Temneparype T=1000 K. Haiitu:

a) TernoeMkocTs Cy; 6) SHTPONHUIO S 3TOT0 H3IyYeHHs.

5.271. Haittu ypaBHenue aguaGaTH4ecKoro nporecca (B ne-
pemennblx V, T), NpoBOAMMOTrO C TEMOBbIM H3JyYEHHEM, HMEA
B BHY, YTO MEXJYy JlaBJ€HHeM M IJIOTHOCTHIO 3HEPIHH TerJio-
BOrO M3Jiy4YeHHs CYIIECTBYeT CBfA3b p==u/3.

5.272, Cuuntas, 4To cneKTpajibHOe pacnpefiesieHHe 3HEPTHH
TEMIOBOrO H3JyueHHs NomduHsiercs ¢popmyse Buna u (o, T)=
=A%~/ rie g=7,64 nc-K, naiita pis temneparypsl 7=
=2000 K nHanGonee BepoOsITHYIO:

a) 4acToTy HanyuyeHus; 6) NJIHMHY BOJIHBI H3JIyYeHHS.

5.273. Tlonyuntb ¢ momoinpio ¢opmynbl [lnanka npu6sn-
JKCHHBIE BbIpakeHHsl LISl 0GbeMHOH CIEKTPaibHOH IJIOTHOCTH
H3JyUCHHS U

)a) B obnacth, rie ho<<kT (¢opmyna Panea — Jlxun-
ca);

6) B obnactn, rae he>>kT (popmyna Buna).

Puc. 5.39

273



5.274. TlpeoGpazoBats ¢dopmyny Ilnamka past o6beMHOH
CIEKTPAJIBHOH IVIOTHOCTH H3JYUYEHHsl U, OT NEPEeMEHHOH @ K
NepeMeHHEIM v (JINHEHHAsS 4acToTa) M A (JUTHHA BOJHEI).

5.275. Hakite ¢ nomompio ¢opmyssl Ilnanka MOLIHOCTE
H3/TyueHHs] €[IMHHIILI TMOBEPXHOCTH abCOJIOTHO UEpHOTO Tena,
NPHXOASIIErocs: Ha Y3KHH HHTepBai IJnuH BoaH AA=1,0 HM
BOJIN3H MakCHMyMa CNEKTPAJbHOH NJIOTHOCTH H3NyueHHsl, MpH
Temneparype tena T=3000 K.

5.276. Ha puc. 5.40 nokasaH rpad¥k QyHKUHH y(x), KOTO-
pasi XapakTepHsyeT OTHOCHTE/bHYIO JOJIO OOIlie# MOIIHOCTH

AN

Vi
LA

0 02 04 06 08 40 12 14 16 48 20 2Z

Puc. 5.40

TENJIOBOTO H3JIyueHHsl, HPUXONAILYIOCA Ha CNEKTPaJbHBIH WH-
tepean or 0 go x. 3pecb x=AM/A,, (A, — InJHHA2 BOJIHEI, OTBE-
yaoasn MakCHMaJIbHO#M CNEKTPasbHOil NJIOTHOCTH H3JyUeHHs).
Hai#iri ¢ nomounsio storo rpaduka:

a) JVIHHY BOJIHBI, KOTOpas HEJHT CIIEKTP H3JY4YeHHs Ha JiBe
SHEpreTHUECKH paBHBIe yacTH NpH TeMiueparype 3700 K;

6) nomo obiIell MOIHOCTH H3NyYeHHsl, KOTOpas NpHXONHT-
cf Ha BHUAMMYIO uacTh cnekrpa (0,40—0,76 MKM) npH Temme-
parype 5000 K;

B) BO CKOJIBKO pas YBEJIHYHTCSI MOILHOCTb H3Jy4YeHHs B 06-
JIacTH AJHH BOJIH A>>(,76 MKM NpH BO3pacTaHHH TeMnepatyphl
ot 3000 mo 5000 K.

5.277. Haittn ¢ nomoinpio ¢opmyainl [1naHKa BbipaXKeHHs,
onpenessiolpe yKeJo (poToHOB B 1 ¢M® NOJIOCTH [IPH TeMiepa-
Type T B cnekTpaJbHBIX HHTepBanax (o, w-+de) u (A, A-+dh).
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5.278. ToueuHplil H30TPONHBIA HCTOYHHK HCIYCKAaeT CBET
¢ A=580 uM. CeeroBas MouHoCTb HcToyHHKa P=10 BT.
HaiiTH:

a) CpelHIol IVIOTHOCTb MOTOKA (OTOHOB HA PacCTOfHHH
r=2,0 M OT HCTOUHHKA;

6) paccTosiHHe OT HCTOYHHKA 0 TOUKH, T/le CPeaHss KOH-
nentpauus ¢oronos n=100 cm™3.

5.279. [Tokasath ¢ NMOMOLLIO KOPMYCKYJIAPHLIX NPENCTaB-
JIeHH{l, YTO HMIYJIbC, NEPEHOCHMbIH B €IUHHIY BPEMEHH [JIOC-
KHM CBETOBBIM HOTOKOM, HE 3aBHCHT OT €I0 CNEKTPaJbHOIO CO-
CTaBa, a ONpeJeNseTcs: TOJIBKO NOTOKOM 3HepTHH D,

5.280. Jlasep u3Jy4Hsq B HMIYJbCE JJIHTENBHOCTBIO T=
=0,13 mc nyyok ceeta ¢ sHeprueit £=10 JIx. Haiitu cpennee
NaBJeHHe TAKOTO CBETOBOrO HMIYJbCA, €CJH €ro opoKycHpo-
BaTb B IATHLIUKO JHameTpoM d=10 MKM Ha NOBEPXHOCTb, MEP-
MEHAHKYJSAPHYI0 K NVUYKY, € KOIDHIMEHTOM OTpaXeHHd
p=0,50.

5.281. Koporkuit umnysbc ceeTa ¢ sHeprueilt E=7,5 Jlx B
BHJIe Y3KOro NOYTH NApAaJ/eJbHOrO Ny4Yka najaeT Ha 3epKajb-
HYIO TIACTHHKY ¢ Koa(duuuenTom orpaxennst p=0,60. Yron
nagenus $=30°. OnpelesHTe C NOMOL{bID KOPNYCKYJAPHBIX
NpeACTABNEHHH HMNYJbe, NEPEAaHHBIil NACTHHKE.

5.282. Iliockasi ceeToBasi Bojina HHTencuBHoctH [=0,20
Bt/cM? majiaeT Ha MJIOCKYIO 3€pKAJbHYIO NOBEPXHOCTb C KO-
¢uuuenrom orpaxenns p=0,8. Yron najenus $=45°. Onpe-
JeJIMTE C TIOMOLIBIO KOPNYCKYJIAPHBIX NPEICTABJIECHHH 3HAUCHHE
HOPMAaJIbHOIO JABJEHHSA, KOTOpOE OKa3biBAaeT CBET Ha 3Ty NO-
BEpXHOCTb.

5.283. Ilnockasi ceetoBass BojHa uuTeHcuBHocTH [=0,70
B1/eM? ocperaer 1uap ¢ abCOMIOTHO 3€PKAJIBHOH OBEPXHOCTBIO.
Panuyc wapa R=>5,0 cm. HaiiTu ¢ noMouipio KopnycKyasipHEIX
NpeiCTaBieHHil CHJIy CBETOBOrO JABJIEHHS, HCIILITBIBAEMYIO
LApOM.

5.284. Ha ocu kpyrJioil aGCOMIOTHO 3€PKANbHOI NJIACTHHKH
HAXOLUTCHA TOUEUHLIH H3OTPONHBIH HCTOUHHK, CBETOBaf MOLL-
HOCTE koToporo P. PaccTofnne MEXLY HCTOYHHKOM H NJIACTHH-
Ko#l B 1 pas Gosbiie ee paguyca. HaliTi ¢ noMoilpio KopnycKy-
JISIPHEIX TPEACTAB/IEHHH CUJTy CBETOBOTO AABJICHHS, HCIIBIThIBAC-
MYI0 IJIACTHHKOM.

5.285. B K-crcTeme oTcyeTa (JOTOH € YacTOTOH @ NafaeT Hop-
MaJIbHO Ha 3epKaJslo, KOTopoe IBHXKETCS eMy HaBcTpeyy ¢ pe-
JATHBHCTCKOH ckopoctbio V. HaliTH ummyJibc, nepeaaHHbIl
3epKaJy HOpH OTpaKeHHH (pOToHA:

a) B cHcTeMe OTCHETa, CBA3AHHOH C 3epKa/ioM;

6) B K-cucreme,
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5.286. HeGosbioe uieanbHo oTpaxKawiiee 3epKaJbile Mac-
cel m=10 Mr nojigerieHo Ha HeBecOMOH HHTH J/HHB [=10 cM.
HaiiTn yron, Ha KOTOpBIH OTKJIOHWTCS HHTh, €CJH O HOpPMAaJIH
K 3epKajblly B TOPH3OHTAJBEHOM HaNpaBNECHHH TPOH3BECTH
«BHICTpPEJ1» KOPOTKEM HMIYJIECOM JIa3epHOTO H3NTYyYEHHS C 3Hep-
rueii E=13 JIxx. 3a cueT yero 3epkanbie npHobpeTeT KHHETH-
UECKYIO SHEpPryio?

5.287. QOTOH ¢ 4acTOTOH (o UCIYIIEH C TOBEPXHOCTH 3BE3AHI,
Macca KoTopoit M u paguyc R. HaiiTn rpaBHTantoHHOE CMere-
HHE YyacToThl (poToHa Aw/wy Ha 0YeHb OOJBLIOM PacCTOSHHH OT
3Be3/IbL.

5.288. Ilpn yBesuueHMM HANPSKEHHS HA PEHTIeHOBCKOH
Tpy6ke B 11=1,5 pasa AjHHA BOJHEL KOPOTKOBOJIHOBOH TpaHu-
Ikl CIVIOIIHOTO PEHTTEHOBCKOTO CHEKTPa M3MEeHWJack Ha Al=
=26 mm. Hafitn nepeonayancHoe HanpsikeHHe Ha TpyOke.

5.289. VYaku#l nyyoK PeHTTEHOEBCKHX Jyvell najaeT Ha Mo-
Hokpuctana NaCl. HanMenslunii yros ckonbkenHs, IPH KOTO-
poM eine HalJsoflaeTcsl 3epKaJbHOE OTpazKeHHe OT CHCTEMEB
KPHCTaJJIHUECKHX [JIOCKOCTEH ¢ MEKIIJIOCKOCTHEIM P aCCTOSTHH-
eMm d=0,28 uM, paBen a=4,1°. KakoBo HanpsukeHHe Ha PeHT-
reHOBCKOH TpyOKe?

5.290. Hafitn aauHY BOJIHBL KOPOTKOBOJHOBOH T'pPaHHILE
CIIOIIHOTO PEHTTEHOBCKOTO CHEKTPa, ECJIH CKOPOCTh 3JIEKTPO-
HOB, NOAJIETAIOMMX K aHTHKaroy TpyOrm, v=0,85¢, rae ¢ —
CKOpOCTh CBeTa,

5.291. Cyuras, yTo pacnpelesieHye SHepruy B CIIEKTpe Top-
MO3HOTO pEHTreHOBcKoro Hanyuenus I,on (MA,—1)/A3, rne
Ay — KOPOTKOBOJIHOBAsi FPaHULa CEKTPa, HAHTH HaNpsKeHHe
Ha PEHTIeHOBCKOH TPYOKe, ecu MakcuMyM (yHKuMH I, coot-
BETCTEYeT JAJIHHE BOJIHE! A,=53 mM.

5.292. OmnpepesnTh KpacHywo rpanuny Qorosdderta s
LIHHK2 M MaKCHMaJbHYIO CKOPOCTH (POTO3JIEKTPOHOB, BLIPHIBaE-
MBIX C €r0 NOBEPXHOCTH 3j€KTPOMarHHTHBLIM H3JyYeHHEM C
JauHON BOAHBLL 250 HM.

5.293. T'lpy noouepeHOM OCEEIEHHH NOBEPXHOCTH HEKOTO-
poro MeTajia ceeToM ¢ JiHHaM#u BoaH A,=0,35 MM u A,=
={,54 MKM OGHapyXHJ/H, YTO COOTBETCTBYIOLIHE MaKCHMaJb-
HblEe CKOPOCTH ()OTO3JEKTPOHOB OTJMMAloTCs APYT OT APYTa B
1=2,0 pa3a. Haiitn paGoTy BhIX0Zia ¢ MOBEPXHOCTH 3TOTO Me-
Tajna.

5.294. Jlo Kakoro MakcHMajJbHOIO MOTEHLMAJA 3apsiMTes
yHAaJeHHBIH OT JPYTHX TeJ MEIHLIN IAPHK NpH 06JYyYeHHH €ro
3JIeKTPOMArHUTHBIM H3JYUYeHHeM ¢ JJIMHOH BOJHEL A=140 HM?

5.295. HaiiTn MakcHMaNbHYI0 KHHETHUYECKYIO 3HEpruio ¢o-
TO3JIEKTPOHOE, BHIPHIBAEMEIX € MOBEPXHOCTH JIMTHSI 3JIEKTpO-
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MArHHTHBIM H3JyUEHHEM, HaNPSKEHHOCTh 3JEKTPHUECKOH Co-
CTABJSIIOLIEH KOTOPOI'O MEHSIETCSl CO BPEMEHEM 10 3aKOHY
E=a(1+ cos of) cos @, Te a — HEKOTOpasi MNOCTOsIHHAS,
©=6,0-10* ¢! ¥ ©,=3,60-10'5 c71.

5.296. DJEKTPOMATHHTHOE H3JyYeHHe C JIJIHHOH BOJIHBI
2=0,30 MKM nagaer Ha (HOTOINEMEHT, HAXOUALIMACH B PexRHUME
paceiunerusi. COOTBEICTBYIOIIAS CHEKTPaJbHAS YyBCTBHTE/Ib-
nocthb (otoasementa J=4,8 MA/BT. Haiiti BbIXOA (OTO3/IEKT-
POHOB, T. €. UYHC/IO (POTOI/NEKTPOHOB HA Kaxblfi Najarolu#
(OTOH.

5.297. ViMeercsi BaKyyMHBIH (POTO3JIEMEHT, OUH U3 3JIEKTPO-
JIOB KOTOPOTO L€3HEBLIH, APYTol — MeHbIA. OnpesenuTh mak-
CHMAJIbHYIO CKOPOCTH (POTORJIEKTPOHOB, MOAJIETAIOMINX K MEJ-
HOMY 3JIEKTPOZY, MPH OCBEIEHHH LE3HEBOIO 3JIEKTPOAA 3JIEKT-
pOMArHHTHBIM H3JTyUYEHHEM C JUIHHOHM BOJIHBI 0,22 MKM, ecsu
3JIEKTPOJIbl 3aMKHYTh CHAPYXKH HaKOPOTKO.

5.298. QOTOTOK, BO3HHKAIOUIMHE B LENHX BaKyyMHOTo (POTO-
aJEMEHTa MPH OCBELIEHHH [HMHKOBOrO 3JIEKTPOJA 3JIEKTpoOMar-
HHTHBIM H3JYUYeHHEM C JUIMHOM BOJHBI 262 HM, Mpexpamaercs,
ec/H NOAK/IOUHTH BHEIHee 3aJIePXKHBAIOIEE HANPFIKEHHE
1,5 B. Hafity BeidueHy M MOJSPHOCTH BHELIHE# KOHTAKTHOH
Pa3sHOCTH MOTEHIMAIOB (POTO/IEMEHTA.

5.299. CocTaBuThb Bbpa)K€HHE [JIfi BEJHYHHBL, HMEOLIEH
pasMepHOCTb AJHHEI, MCIOJB3Ysl CKOPOCTh CBETA ¢, MacCy 4a-
CTHUB! M | nocTosiHyko Tlnanka K. Uro 310 3a pesnumna?

5.300. Ilokasath C MNOMOIIBIO 3aKOHOB COXpaHEHHs, 4TO
CBOGOJHEI 3/EKTPOH HE MOXET IOJHOCTBIO MOIJIOTHTE (HOTOH.

5.301. OGBACHHTD CJAEAYIOUIME OCOOCHHOCTH KOMITOHOBCKO-
ro paccesiHusi CBETA BEIECTBOM:

a) HE3aBHCHMOCTH CMelleHHst AL OT NpHPOJBI paccenBaroLe-
ro BeIIecTBa;

6) yBeJHueHHEe MHTEHCHBHOCTH CMEUICHHOH KOMIIOHEHTBI
paccesHHOro CBETa C YMEHBIIEHHEM ATOMHOTO HOMEpa BerlecT-
Ba, 4 TAKIKE C POCTOM yTJla PACCEsHHA;

B) HaJH4{e HECMELIEHHOH KOMIIOHEHTHI B PAaCCesTHHOM H3-
JIyYEeHHH,

5.302. V3Kuil My4oK MOHOXPOMATHYECKOIO PEHTTEHOBCKOIO
H3JTyueHHs MajlaeT Ha pacceHBaollee Beuecrso. [Ipu 3TOM HH-
HBEl BOJIH CMELIEHHBIX COCTABJISIOUIMX H3JY4YEHHs, pPacCesiHHOro
nox yrnamu $;=60° u ¥,=120°, oryuuarorcs APYyr oT Apyra s
1=2,0 pasa. Cuurasi, 4T0 paccestHHe NMPOMCXOAUT Ha CBOGOA-
HBIX 3JIEKTPOHAX, HAHTH JUIMHY BOJIHBI MANAIOLIErO H3Jy4e-
HHS,

5.303. dorou ¢ aneprueii fiw=1,00 MsB paccesuicst Ha cBO-
GoHOM MOKOHMBLIEMCS 3J€KTpoHe. HalTH KHHETHYECKYIO SHep-
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THIO 3N€KTPOHA OTIAYH, €M B PesyJbTaTe PacCesiHHs JJIHHA
BOJIHEL (hOTOHA M3MEHMNack Ha 1==25%.

5.304. PotoH ¢ ayuHON BonHBI A=6,0 nM paccesiica MOA
npsIMBIM YIJIOM HA NOKOHBLIEMcS cBOGONHOM 3J1ekTpone. Haiith:

a) yacToTy paccesiHHOro (oTOHa;

0) KHHETHYECKYIO DHEPTHIO 3JIEKTPOHA OTAAYH,

5.305. DoToH c sHeprueit fo=250 k3B paccesncsl HOA yr-
jJoM $=120° Ha nepBOHAYAJLHO NOKOWBLIEMCS] CBOGOIHOM
anekTpore. OnpenenuTh HEPTHIO PACCESHHOTO (OTOHA.

5.306. dotoH ¢ umnyarcoM p=1,02 MaB/¢, tne ¢ — cko-
POCTh CBeTa, pacceslyicss H2 NOKOUBILEMCS] CBOGOIHOM 3JEKTPO-
He, B pe3yJibTarte 4ero HMNyabc (hoToHa ctan p'=0,255 MaB/c.
INon kakum yriom paccesicst GoTOH?

5.307. ®otoH paccessics: nox yrioM $=120° na nokousLieM-
¢l CBOCONHOM 3JIGKTPOHE, B Pe3yJILTaTe Yero 3JI€KTPOH Noay-
YHJT KHHeTHuecKkyro sHepruio 7=0,45 MsB. Haiitu 3neprio
totona no paccesHus.

5.308. HafitTy njuHY BOJHEI PEHTTEHOBCKOTO H3JIyYeHMS,
€CJIM MaKCHMaNbHas KHMHeTHYecKasl SHEPTHsl KOMNTOHOBCKAX
3JeKTpoHOB Ty, .=0,19 M3B.

5.309. ®oToH ¢ sHepruel ﬁm=0, 15 MsB paccesuicst Ha no-
KOHBLIEMCH CBOGOZHOM 3JIEKTPOHE, B PE3YJBTATE UETO €ro JJiH-
Ha BOJTHBI M3MeHMnach Ha AA=3,0 nM. Haiitu yrona, noa Koto-
PBIM BBLIETEJ] KOMITTOHOBCKUH 3JIEKTPOH.

5.310. ®oTon c sHeprued, B 1=2,0 pasa npeBLIIAOMENA
3HEPTHIO TIOKOsl 3JIEKTPOHA, HCHBITA] JIOGOBOE CTOJIKHOBEHHE
C MOKOMBILHMCH CBOGOAHBIM 3J€KTpOHOM. Haiiti papuye kKpH-
BH3HBI TPAeKTOPHH 3JIEKTPOHA OTAAYH B MAarHMTHOM MHoJe
B=0,12 Ta. Ilpennonaraercs, 4o 3JEKTPOH OTHAYH JABHIKETCH
HEPNEeHANKYJAPHO K HaNpaBJEHUIO IOJS.

5.311. DOTOH, HCIEITAB CTOJKHOBEHHE C PENSTHBHCTCKEM
3JIEKTPOHOM, paccesiicsl Mol yriaoM $=60°, a a/ekTpon ocTa-
HopuJics. HaliTi KoMINTOHOBCKOe cMelieHye NJIMHE BOJHH pac-
cessHHOTO (POTOHA,



Yactre 6

ATOMHAS U SAAEPHASI ®U3HUKA

6.1. Paccesinne uactuu. Atom Pesepdopna— bopa

@ 3nauenus kosdduuzenTa k B HEXeCTeAyOLEX (opMysax:
k=1/4ne, (CH), k=1 (CTQ).

@ VYron O, nHa KOTOpHIl pacceHBaeTcsl 3apPSKEHHasi YaCTHLIA KYJO-
HOBCKHM NOJIEM HEMOJBUIKHOIO sfipa, onpefessercs dopMyJso

tg (0/2) = kq192/2bT, (6.13)

THe gi ¥ gz—3apsafpl YacTHIEl H 5pa, b— NpHIeIhHBIH NapaMeTp, T—
KHHETHUeCKas SHEpPrHsl HajeTalomedl YacTHIHL.

@ Dopmyna Pesepdopna. OTHOCHTEBHOE YHCO YACTHL, PAaCCEeAHHBIX
B 3JeMeHTapHOM TeJecHoM yrue dQ mox
yrjom ¢ K nepsoHavalbHOMY HaNPaBJIEHHIO 7

HMX JABHIKCHHSA: 4 !
3 CH g
dN 0192\ 2 dQ Epu.
- = i) .16
N (k AT ) S (6.16) , Flawera
Cepun
rEe n—uucio Afep GoJBrE Ha eJHHHILY ee bansrepa
nosepxHocT, dQ=sin & d¥ d¢.
@ O6o6uennan dopmyna bBanbmepa:
o= RZ (I/ni—1/n}), R=kme*/2h?, Cepun
(6.18) ’ Sadrnara
rie ®, c—l—vgacToTa mepexoia Mexay Puc. 6.1

SHEPrETHYECKHME YPOBHAMU C KBAHTOBBIMY

ynciaMd m; M ne; R, ¢~l—nocrosmnaa PunGepra; Z — nopsAIKOBHIHA
noMep BOZoposionozoGHoro uoHa. Puc. 6.1-—cxema cOOTBETCTBYIOLEX
nepexofios.

6.1. BeuucauTs cornacHo mofiend TomcoHa paauyc aroma
BOJOpOfia M JUIMHY BOJIHBl HCIYCKAeMOTO MM CBETa, €ClIH H3-
BECTHO, YTO SHEPTHsI HOHU3ALMH aTtoMa E =13,6 3B.

6.2. Anbha-yacthna ¢ KuHeTHuyeckofi smepruefi 0,27 MsB
paccesiiach 3onotofi Qonbroii Ha yron 60°. Haitru cooTsercT-
Bylolllee 3HaueHHe NpPHIEJLHOrO Napamerpa.
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6.3. Ha kakoe MuHHManbHOE paccTosiHHe NPUGJIH3HTCS
0-4aCcTHIA ¢ KHHeTHYeckoil sHeprueii T=0,40 MaB (npu n06o-
BOM COYyJapeHun):

a) K NOKOSIIEMYCsi TSIXKEJIOMY APy aTtoMa CBHHIA;

6) K meproHayanbHO NOKOMBLIEMYCST JIETKOMY CBOOOZHOMY
sapy °Li?

6.4. Anpda-yacTHna ¢ KHHeTHYeckKoH sueprueit T7=0,50
MsB paccesinach nog yrioMm $=90° Ha KyJOHOBCKOM mone He-
NOABMIKHOrO siipa atoma pTyTH. Haijitu:

a) HaVIMEHBLINI pafiyC KDHBH3HBI €€ TPaeKTOpMM;

6) MyHEMManbHOE paccTOsiHKE, Ha KOTOpoe oHa cOmm3unach
¢ SIAPOM.

6.5. Tlpoton ¢ kuHeTHueckoil sHeprueli 7' M NpHUENBHBIM
napameTpoMm b paccesiicsi Ha KYJOHOBCKOM TNOJ€ HENOEBHK-
HOro siipa atoMa 30Jo0ta. HaliTw MMnyJsbc, NEpefaHHblii JaH-
HOMY SIEpY.

6.6. Tlporon ¢ knHeTHYECKOH sHeprueli T=10 MsB npose-
TaeT Ha paccTosiiuM b=10 mv oT cBOGOAHOrO NOKOMBLIEro-
cf 9nekTpoHa. HaiiTu 3Hepruio, KOTOPYIO DNOJYYHT 3J€KT-
DOH, cuuTasi, YTO TpPAeKTOpHsi NpPOTOHA NPAMOJHHERHAsT H
3a BpeMsi MpOJeTa 3JEKTPOH OCTaeTCsi NPakTMYECKM Hemo-
IBHXXHBIM.

6.7. Yactmua ¢ kuneTHueckod sHepryeil 7 paccenBaertcsi
Ha cpepHuecKOji MOTEHIManbHOH siMe pagnyca R u rny6ubbl
U,, T. e. 1107€M, B KOTOPOM NOTeHIHa/ibHas SHEPrus 9acTHIHI
umeeT Bu U (r<<R)=—U, n U(r>R)=0, rre r — paceiosnnue
OT ueHTpa sivbl. HaliTh cBsi3b MEXy NpHUENbHLIM NapaMeTpoM
yacTiie! b n yrnom U, Ha KOTOpHIl OHA OTKJIOHHTCSI OT NEPBO-
Ha4aJbLHOTO HanpaBleHMs JBHKEHMS,

6.8. HenozemxHelil ap paguyca R ofnyuaior napannesb-
HBIM NOTOKOM YacCTHI, paiuyc KOTOphIX r. CumTasi CTOJIKHOBE-
HH€ YacTHUB! C IIAPOM YNPYTHM, HafTH:

a) yron { OTKJIOHCHMS 4acTMIBI B 3aBMCHMOCTH OT €e MNpH-
nesbHOTO napametpa b;

6) OTHOCMTENBLHYIO JOJIO YacTHI, KOTOPHIE MOCNE CTOJKHO-
BeHNsl ¢ LIapoM paccesnuch B WHTepBane yrios ot § jo 44
+dib;

B) BEpOSITHOCTH TOrO, YTO YacTMld, MCMBITABLUAST COyAape-
HHEe ¢ 11apoM, pacceeTcst B nepenniolo nonycdepy (I<<n/2).

6.9. ¥Y3kuil nyyox @-4acTHL, C KMHETHUecKo# 3Hepruei 1,0
M3B najaer HopManbHO Ha NNATHHOBYIO (JOJIBTY TOJILIMHEI
1,0 Mem. HaGmionenue paccestHHBIX 9acTHIl BeAETCsi TI0J YIJIOM
€0° k HanpaBneHKI0 NAJAIOWETO MYYKA NPH NOMOIM CYETINKA
€ KpyIbIM BXOAHBIM oTeepcerveM nnomam 1,0 oM?, koropoe
pacnosioxkeno Ha pacerosHuu 10 €M 0T paccenBalomiero yyact-
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ka ¢oneri. Kakas JOns pacCesHHBIX O-YacTHIl NajiaeT Ha OT-
BEPCTHE CUETYHKAE?

6.10. Y3Kkuil NyuoK -yacTHI[ C KHHETHUECKOH 3Heprue
T=0,50 MsB u untencuBHocTeio [=5,0-10% wact./c napmaer
HOPMaJbHO Ha 3os0Ty10 ¢oaery. HaiiTi ee Tomuuny, ecsi Ha
pAcCTOSIHHK r=15 CM OT pPacCEeHBAIOLIETO YYacTKa MOJ YIJIOM
{4=060° k¥ HanpaBreHHIO NAJAIOIETO NYYKA IVIOTHOCTb IOTOKA
paccesHHBIX yacTHIl J =40 yacT./(cM2-c).

6.11. ¥Y3kull ny4ox c-uacTHI majiaeT HOpPMaJbHO Ha cepe-
6psinyio Gosbry. 3a Hell YCTAHOBJIEH CYETUHK, PETHCTPUPYIO-
1M YacTunbl, paccesHHblC B COOTBETCTBHM ¢ (popMmyJnol Pe-
sepdopra. Ilpu 3ameHe cepeGpsnoll (ONBIH Ha IJIATHHOBYIO
TOH K€ MacCOBOH TOJILMHB! YUCJIO PETHCTPHPYEMBLIX B €AHHHIY
BpEMEHH a-yacTHI Bo3pocso B 1=1,b2 paza. Haiitu nopsjxo-
Bblii HOMEp NJIaTHHBL, CYKTasi, 9TO MOPAAKOBLII HOMEp cepebpa
1 MacCOBhble uucsa 0GOMX 3JIEMEHTOB H3BECTHEL.

6.12. V3kull NYYOK Q-YACTHI C KHHETHYECKOH BSHEpruei
T=0,50 MsB nanaer HOpMaJLHO Ha 30JI0TYIO (POSETY MACCOBOI
TomiuHb pd=1,5 mMr/cm2. TIoTOK wacTun B nmyyKe COCTABJISIET
1,=>5,0-10° ¢™*. HaiiTu umicno o-uacTul, paccefHHBIX (oJb-
roit 3@ 1=30 MHH B HHTEpBaJE€ YIJIOB:

a) 59—61°; 6) cebine $,=60°.

6.13. VY3Kull IyYOK NPOTOHOB, HMEKIIHUX CKOPOCTh U=
=6-10° mM/c, nanaer HopMasbHO Ha cepelGpsiHyI0 (osBLrY TOJN-
muHbl d=1,0 MmkM. HaiiTh BeposiTHOCTH paccesHUs MPOTOHOB
noji yraamu 9>>90°,

6.14. ¥3kuifl Nyuok o-4acTHI[ ¢ KHUHETHYECKOH 3Hepruei
T=600 k3B nazaeT HOpMaJbHO Ha 30JI0TYIO (OJBTY, COEPKA-
myio n=1,1-10" snep/cM®. Haittu oTHOCHTENBHOE WHC/IO
0-YaCTHIl, PACCESHHBIX NOJ yruamu 9<<4,=20".

6.15. Vzkuil NyyoK NpPOTOHOB C KHHETHYECKOH 3HEprHeii
T=1,4 MsB napaeT HOpManbHO Ha JIATYHHYIO (OJBLY, Macco-
Basi TOMUHHA KoTopoi pd=1,5 mr/cm2. OTHOIIEHHE Macc MEAn
K UHHKA B ¢osere 7 : 3. HafiTH oTHOCHTesIbHOE YHCJIO NPOTO-
HOB, pacCeuBAOIIKMXCsl HA YTyl cBhie $,=30°.

6.16. HaiiTn sddexTHBHOe ceyenHe sifipa aToMa ypaHa,
COOTBETCTBYIOIEE PACCEAHHIO Q-4aCTHIl C KUHETHUECKOH 3Hep-
rueit T=1,5 MaB B unTepBase yIyios cBbile $,=60°.

6.17. 3ddexTuBHOE CceyeHHE AApa aToMa 30J10Ta, OTBEYalo-
Hiee paccesHMI0 MOHOSHEPTETHYECKHX C-YACTHI[ B HHTEpBase
yrsios ot 90 o 180°, paBro Ac=0,50 k6. Onpenenuts:

3) KHHETHUECKYIO SHEPIHIO CL-YaCTHI;

6) muddepenumanbHoe ceueHne paccesinusi do/dQ (x6/cp),
COOTBeTCTByIoIEe yIay $=60°,

6.18. CorsacHo KnaCcHYecKOH 3JIeKTPOJIMHAMHKE 3JIEKTPOH,
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IBMIKYILHiCA C YCKODEHHEM a, TePseT 3HEPTHI0 Ha H3/yyeHHe
No 3aKOHY

dE/dt = —k (2¢%/3c3) a2,

rde e — 3apsif SJEKTPOHa, ¢ — CKOPOCTb CBeTa, k=1/4 ne,
(CH) unu k=1 (CI'C). OueHutb BpeMsl, 3a KOTOpOe SHEPIUs
5JIeKTpOHa, COBepuIalomero KosnebaHus, OMU3KHE K TapMOHH-
yeckuM ¢ vyacToToll =>5.10' ¢, ymenbmmTca B n=10 pas.

6.19. Bocrosn3oBaBiuuch gopmyioli U3 3afayu 6.18, oue-
HUTb BpeMsi, B TeYeHHEe KOTODPOTO 3JIeKTPOH, JBHXKYIUHMHACS B
aTome BOJIOPOJIA 11O KPYTOBoi# op6uTe panuyca r=>50 nM, ynan
661 Ha sapo. CyHTaTh, YTO B JIO00H MOMEHT NafieHUA JEKT-
POH JIB¥IKeTCSl PABHOMEDHO O OKPYKHOCTH COOTBETCTBYIOLIE-
ro paauyca.

6.20. B crekTpe aTtoMapHOIO BONOPOJa H3BECTHHl JIJIHHBL
BOJIH TPEX JIMHHH, NPHHAJIEXAIMX ONHOH H TOH e CCpHH:
97,26, 102,58 u 121,57 um. HaiiTa 1yHHE BOMH JpYTHX JIHHHH
B JJAHHOM CIIEKTpe, KOTOphIE MOXKHO IPEJCKasaTh C IOMOIIbIO
3THX TpPeX JIHHHI.

6.21. TokasaThb, YTo YacToTa © (HOTOHA, BOSHHKAIOIILTO NIPH
nepexojie 3JeKTpOHA MEXLY COCEJHHMH YPOBHAMH BOJIOPOJO-
NOJOGHOIO HOHA, YIOBJETBOPSIET HEPABEHCTBY 0p~>0>0,41,
e ®, U ®,; — YacTOTh OOpalleHHs 3JIEKTPOHa BOKDPYT AApa
HA 3THX YPOBHfX. YGeIHuThCsl, YTO IPH n—>00 YacToTa (oTo-
Ha O—r0O.

6.22. UacTtuua mMacchl m JIBUXKeTCS 110 KpyroBoH opbure B
LEHTPAJIbHO-CHMMETDHYHOM IIOJIE, TJI€ €e NOTeHIHa bHasa SHep-
TSl 33BHCHT OT DACCTOSIHHS r IO LEHTpa nossi Kak U=wxr?/2,
% — nocTosiHHadg. HafiTu ¢ noMoupio GOPOBCKOTO YC/IOBHS
KBAHTOBAHHSI BO3MOXKHBIE PaUyChl OPOHUT H 3HAYCHHS MNOJHOH
3HEPTHH YaCTHIBL B JAHHOM II0JIE.

6.23. Haiitu /19 BOZOPOMONONOCHOTO HOHa paiuyc n-it
6OpOBCKOi1 OPGHTHL H CKOPOCT 3JEKTPOHa Ha Hel. Buruncauthb
5T BEJIMYHHBI Vit nepBoil GOPOBCKOiI OPOMTEI aTOMa BOAOPO-
na u HoHa He*.

6.24. Onpeneuth © — KPYTOBYIO 4YAcTOTY OOpaIeHHS
3IEKTPOHA Ha n-il KpyToBoit GoOpOBCKOH opGuTe BOAOPOAONON06-
HOTO HOHa, BpMucauTh 3Ty BeyuuHHY juis uoHa Het npu
n=2.

6.25. OnpenenuTh 118 aToMa BOIOpOfa M Hona He*: smep-
THIO CBSI3H 3JIEKTPOHA B OCHOBHOM COCTOSIHHM, NOTEHIHas HO-
HU3ALMH, TEPBEIH NOTEHLMAT BO3GYMKJAECHUS H JUIMHY BOJIHEI
FOJIOBHOM JIHHHH cepuH JlafimaHa.

6.26. Kakylo HauMEHBIUYIO SHEPTHIO HAIO COOOUMTL HOHY
He*, HaXOJALIEMYCAA B OCHOBHOM COCTOSHHM, YTOOBI OH CMOT
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HCNYCTHTb (DOTOH, COOTBETCTBYIOIIHE TOJIOBHON JIMHHH CEpHH
Banbmepa?

6.27. OnpenenuTs AJHHY BOJHH A CIEKTPAJbLHOH JHHHH
aToMapHOro BOZIOPOJia, 4aCcTOTa KOTOPOH pPABHA PA3HOCTH wyac-
TOT CleLYIOMKX IBYX JHHHE cepnn Danvmepa: A;j=486,1 umM
u A;=410,2 5M. Kakoit cepun npuHageXMT 374 JHHHA?

6.28. BpMHCANTL JJs1 4aTOMapHOrO BOJAOpPOAA:

a) JUTMHB! BOJIH LIEPBLIX TPEX JIMHMI cepuy banbmepa;

6) MHHHMAJbHYI0O pAaspeliaioiyld  CrnocoGHOCTH — A/SA
cnekTpanbHore Tnpubopa, NpH KOTOPOH BO3MOXKHO paspellHTh
nepseie N=20 nunnii cepur banbmepa.

6.29. Manyuenne atomapHoro BOIOPOAA MafaeT HOPMAJBHO
Ha IndpaKIUOHHYIO peleTKy WHpHEH [=6,6 M. B Habmoznae-
MOM CIIEKTpe TIOJi HEKOTOPHIM YrioM Andpakuuu 4 okasanachb
Ha npelene paspewenns (no kputepuio Pajges) 50-1 nunns
cepur Banemepa. Haiitu sTOT yro.

6.30. KakoMy sjeMeHTy NpPHHAJJIEIKUT BOLOPOLONONOOHBIH
CNEKTP, AJHHEI BOJH JIHHHH KOTOPOTO B YETHIPE pasa Kopoue,
yeM y aToMapHOro Bofiopoja?

6.31. CkOJBKO CNEeKTpaNbHEIX JHHHE OyIeT HcIycKaThb
aToMapHEIE BOAOPOJ, KOTOPHIH BO30YMKAAIOT Ha n-ff IHEpreTH-
YecKHH ypOBeHDL?

6.32. Kakne jHHHH COINEPHKHT COEKTP TNOrJOLIEHHs aTo-
MapHOTO BOJIOPOJia B I¥lanas3oHe JUIHH BosH oT 94,5 1o 130,0 am?

6.33. Haiitu kBaHTOBOE 4YHCIO 1, COOTBETCTBYIOLLEE BO3-
GyXJIeHHOMY COCTOsiHHIO HOHa Het, ecan npH nepexoze B oc-
HOBHOE COCTOSiHHE 3TOT HOH HCIYCTHJ TIOCE€0BATeNbHO JBa
(poTona ¢ piuHamu BosH 108,5 n 30,4 HuM.

6.34. BriuHcanTb nocrosinnyio PuniGepra R, eciy M3BECTHO,
uto Anas uwoHOB He* pasznocTy I/JHH BOJMH MEXAY TOJIOBHEIMH
JMHMAMH cepHii -Basbmepa u Jlafimana Ah=133,7 nm.

6.35. ¥ Kakorc BOZOPOAONOAOCHOTO HOHA PasHOCTb JJIHH
BOJIH MEXJY T'OJIOBHEIMM JIHHUAMU cepuil banemepa u Jlaiimana
paeHa 59,3 HM?

6.36. HaiiTi JiNHY BOJTHBL FOJIOBHO JIMHHH TOH CNIEKTPAJsib-
HO#i cepuu nonoB Het, y KOTOpOH HHTEpBajn 4acToT MEXAY
Kpaiinumu juEHAMH Aw=>5,18-101% ¢!,

6.37. HaiiTn snepriio cBsi3H 3J€KTPOHA B OCHOBHOM COCTOSI-
HHH BOJIOPOJOTMONOGHEIX HOHOB, B CIEKTpPE KOTOPHX MJIHHA
BOJIHEI TpeTbeil JHHHK cepuy Danbmepa paera 108,56 HM.

6.38. Jneprusi CBfi3M 3JIeKTPOHA B OCHOBHOM COCTOSTHHH
aroma He paena E,=24,6 sB. Haiitn snepruio, Heo6xonumyo
sl yjanenns o0OHX 3JeKTPOHOB K3 3TOrO atoMa.

6.39. Haiitn ckopocTb (POTO3/NEKTPOHOB, BEIPHIBAEMBIX
SJIEKTPOMArHUTHBIM H3JyYeHHeM ¢ JUIMHoil Bosinel A=18,0 HM
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u3 notos He*, KoTopbie HaX0OAsATC B OCHOBHOM COCTOSTHHHM H
HOKOSITCS.

6.40. C kaxoff MUHMMAJILHOI KHHETHUECKOH 3Hepruell JoJ-
KEH ABUrarTbCs aToM BOZOPOAA, YTOOI MPH HEYNPYroMm JoGo-
BOM COy/JapeHuH C JPYIHM, NOKOSIUIMMCS, aTOMOM BOAOpOia
OMH W3 HHX OKasascsi CocoOHbM McnycTuth doton? Ilpen-
noniaraercsi, 4To A0 coyAapeHusi ofa atoma HaxomaTcsa B oc-
HOBHOM COCTOSIHHH.

6.41. llokouBumiica atom Bogopoja ucnyctus (GOTOH,. Co-

OTBETCTRYIOWME [OJOBHOH JiuHUM cepuH Jlafimana. Kakyio
CKOpOCTh NpUoGpes aTom?

6.42. B ycnoBusX Npembinyuiedl 3ajaud HafiTH, HA CKOJIb-
KO [IPOIEHTOB 3HEPrHs HCNyUIEHHOro ¢OTOHa OTJHYaeTcs
OT 3HEpPruM COOTBETCTBYIOLIEI'C 0NEpPeXofia B  aroMeé BOJO-
pozna.

6.43. Tlokosmumiics uon He* ucnyctun doron, cooTBerct-
BYIOULH TOJIOBHOH sutun cepuy Jlalimana. 31ot ¢oroH Beip-
BaJl )OTOSJIEKTPOH H3 MOKOSLIEroCs aroMa BOAOPOAA, KOTOPHI
HaxoAMJICsl B OCHOBHOM cocTosHnu. Haifitu ckopocts ¢oro-
3JIEKTPOHa.

6.44. Haiitn cKkopocTh BO3OYIEHHBIX aTOMOB BOHOpPOAA,
€cln MnpH HaOJIIONEHHH HMX H3JydeHHsi MoK yrioM $=45° K
HanpaBJIEHUIO ABUMKEHUsS! NAHHBIX ATOMOB JJIHHA BOJIHBI FOJIOB-
HOH JiuHuu cepuu JlaldMaHa okasasiach CMELIEHHOH Ha Ad=
=0,20 HM.

6.45. CorsacHo nocrysatry Bopa — 3ommepdennga npu
NEPUOAHYECKOM MABHKEHHUH YacTHUHB B NOTEHLHAJALHOM [0Je
AOJKHO BBINOJIHATLCA —CJCAYIOLIEE NpPABUJIO KBAHTOBAHHUS:
ggp dg=2nkin, rae g u p — 060o0WEHHbE KOOPAHHATA H HM-
nyJibC, 7 — Uesibie Yucia. BocnosbsoBaBiiMCch 3TUM NpaBu-
JIOM, HAHTH paspelIeHHbIe 3HAUYeHHUs! SHEPIUH YACTHIHI MAcchl
m, Koropasi JBUXETCS:

a) B OHOMEPHO MPSMOYTOJIbHOM MOTEHIMANLHON SIMe LIH-
punbl [ ¢ 6ECKOHEYHO BHICOKHMU CTEHKAMH;

6) no OKPYXKHOCTH pajuyca r;

B) B OJHOMEPHOM NOTeHuuanbHoM none U=ax?/2, roe o0 —
NOJIOKHUTENbHAST NOCTOSIHHAS;

r) no KpyroBoit opGute B LEHTPANLHOM NOJIE, Ffie NOTEHIH-
ajlbHasi 3Heprds dYacTuuwl U= —alr, o — noJoxutesbyasn
NOCTOst HHasl.

6.46. Haiitu c yyetoM [BHXeHUS sipa aToMa BOAOPOAA
BHIDAXEHHS! JJIS1 SHEPrud CBA3M 3/CKTPOHA B OCHOBHOM CO-
CTOSIHHU W JJis1 noctosinyofi Punbepra. Ha ckosbko npouenton
OTJIMYAlOTCA 3HEPrusi CBA3HM M INocTosAHHasA Punabepra, nosy-
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yerHEIE §e3 yueTa JIBHIKEHHS f1pd, OT COCTBETCTBYIOHMIHX YTOY-
HeHHBIX 3HAYEeHHi! STUX BeJHYHH?

6.47. HaiiTn 179 aTOMOB JIETKOIO H TSIKEJIOr0o EOLOPOA3
{H u D) pasnocts:

a) SHepruil CBSI3H HX 3JIEKTPOHOB B OCHOBHOM COCTOfIHHH;

6) IJMH BOJMH FOJOBHEIX JIHHHE cepun Jlaiimana.

6.48. BLuHC/IUTL pacCcTOsiHHE MEXIY YacTHIAMH CHCTEMBH B
OCHOBHOM COCTOfIHHH, COOTBETCTBYIOLIYIO SHEPrHI0 CBA3SH H
IUIMHY BOJIHH TOJIOBHO# JIHHMH cepru Jlaiimana, ecnn crHcTeMoi
sBJISeTCH:

a) Me30aToM BOAOPOZLE, SIAPOM KOTOPOro CJyXHT NPOTOH
(E Me30aTOMe BMECTO 3JIEKTPOHA JIBUIKETCS ME3OH, HMEIOIHE TOT
se 3apal, HO Maccy B 207 pas 60.b1LyIo);

6) NO3UTPOHHI, KOTOPHIH COCTOHMT H3 3JIEKTPOHAa M 1O3UT-
poHa, ABIXKYILNXcH BOKPYT OGIIEro LEHTpa Macc.

6.2. Boanosbie cpoiicTBa uacTHI

@ JeOpoiinepckass AJMHHA BOJIHB HacTHIE € HMIYJIECOM p:
A=2nk/p. (6.2a)
@ CooTHouleHe HeoTpezneseHHOCTel:
Ax-Ap, =k (6.26)

@ Bpemennbe u crarporaproe ypashenus Ilpémunrepa:
ov hiz
i/} — —— —— y
ih =g V¥ +UY,
om (6.2B)
v+ 7o (E—-U) =0,

roe ¥ —mnosmasi BoNIHOBas ¢yHKuUMS, P—ee KOOpPAMHATHAS 4acTh, yZ—
onepatop Jlannaca, E w U —mosnas ¥ NOTEHUHANbHAS SHEPTHH YaCTHIIBL
B chepuueckux KoOpIWHATaX:

@& 208 1 0 9 I o®
2 — =z - —_ . v
V=gzt e tEsme a0 (s‘“"’ aﬁ)+ oy e oAl

@ Cpemnee sHaueHue BeNMuUMHE ¢, fABAsiomedca Qynkuuell KOOp-
JMHAT:

w={qlvpa, (6.21)

rjie \p— HOpMHpOBaHHas BOJHOBas QyHKuus, dV —aneMenT obbema.
@ Kosdduiuent mpospagnocTH noTeHuuaabHoro Gappepa U (x):
Xy
D =~ exp —%S V 2m (U—E)dx |, (6.2¢)
]

TJie X; ¥ Xo— KOOpPAHHATH TOYEK, MeXAy Kotopumu U > E.

X1
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6.49. BriuucauTh AeOpofiyieBCKHe JITHHBI BOJIH 3JE€KTPOHA,
IpOTOHAa M aToMa ypaHa, HMEIOIHX KHHETHYeCKYI0 SHEPIHIo
100 3B.

6.50. Uacruna JaBHKETCs cJeBa HanpaBo B OJHOMEPHOM
NOTeHHATLHOM 10s1€, IOKa3aHHOM Ha pHc. 6.2. Jlesee 6apbepa,
BbICOTa KOTOPOra U=15 5B, guHeTHuecKasi SHEPTHsl YACTHIbI

- T=20 5B. Bo CKObKO pas M Kak H3-
[ o MeHuTCsl JebpoiiieBcKkasi JUTHHA BOJTHE
T 1 yacTHIE NPH nepexofe uepes Gapnep?
v 6.51. Kakyio anepruo HeoOXOIHMO
JIOTIO/THUTENTEHO  COOOIIMTL  3JEKTPOHY,
Puc. 6.2 yTOOBl €ro JeOpoijeBcKas JJIHHA BOJ-
Hel ymeHbInnack ot 100 go 50 nm?

6.52. Hefitpon ¢ Kunetnueckofi sneprueit 7=25 sB Hane-
TaeT Ha HOKOSILMiCS JeHTPOH (SIPO TSKENOro BOAOPOAA).
Haiitu pe6pofineBckie LJHHEI BOMTH OOEHX YACTHI, B CHCTEME
UX IeHTpa Macc.

6.53. JlBe OJMHAKOBHIE HEPEJSATHBHCTCKHE YaCTHIB JIBU-
KYTCA NEPOEHIUKYJIApHO JPYr K JpYIry € Je6poiJeBCKHMHU
JUTHHAMH BOJIH Ay U A,. HaifiTu ne6poiitneBcKy0 AJIHHY BOJHEI
Ka)KJIOi YacTHIB! B CHCTEMe HX LIeHTpa Macc.

6.54. Hairtu ne6poiineBckylo LAHHY BOJHBEI MOJEKYN BOJO-
ponia, COOTBETCTBYIOULYI0 HMX HauGosiee BEPOSITHOH CKOPOCTH
npH KOMHATHOH TeMIepaType.

6.55. BriuucauTh HanbCosee BepOSTHYIO Je6POHIEBCKYIO
JUTHHY BOJIHEI MOJIEKYJT BOAOpPOAA, HAXOAAIIMXCA B TEPMOIHHA-
MHUYECKOM PABHOBECHU IPU KOMHATHOH TeMIepaType.

6.56. IlosyunTh BBIpazKEHUE JJIs AeOpOHTEBCKOH MJIMHEL
BOJIHEL A Pe/IATHBHCICKOH 4aCTHIE, JIBHXKYIIEHCH ¢ KHHETH-
veckoii snepruel T. Ilpu kakux sHawenusix T omuOKa B onpe-
JEJIEHHH A 10 HEepeJsSTHBHCTCKOH (opmyJie He npesbuuaer 1%
JUist 3JEeKTpoHa H NpPOTOHA?

6.57. IIpu KaroM 3HAYEHHH KHHETHYECKOH 3HepPruu ne6poii-
JIEBCKAsl JJIMHA BOJHBI SJIEKTPOHA PaBHA €r0 KOMITOHOBCKOH
JJTHHE BOJIHBL?

6.58. Haiitu ne6poiineBcKyio OJHHY BOJHEL PENATHBHCTCKHX
SNEKTPOHOB, NOMNETAIMX K aHTHKATOLy pPEHTI€HOBCKO#
TPYOKH, €c/TH AJTHHA BOJTHBEI KOPOTKOBOTHOBOH I'DaHHIbI CIJIOLI-
HOTO peHTreHOBcKoro crektpa A,=10,0 mm.

6.59. [lapanneabHbIi MOTOK MOHOHEPTETHYECKHX 3J€K-
TPOHOB NajaeT HOPMAJTLHO HA AHadparMy ¢ y3Koil npsmMoyroJib-
HOHM 1ienblo WHPHHE b=1,0 MkM. OnpeneyuTh cKOPOCTb STHX
3JIEKTPOHOB, €CJIH Ha 3KpaHe, OTCTOSAILEM OT Le/H Ha paccTos-
upe [=50 cM, IHpHHA neHTpanbHOrO IupPaKIHOHHOTO Mak-
cumyma Ax=0,36 mm.
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6.60. IlapanneabHBIli NOTOK 3JCKTPOHOB, YCKOPEHHBIX
pa3HocThio moTennuanos U=25 B, najaer nopmMaibHO Ha
IHadparmy € IByMs Y3KHMH IENAMH, PAacCTOSTHHE MEXLY KOTO-
puiMu d=50 MKM. OnpenesutTs pacCTosiHie MEXKAY COCeNHHMH
MakCHMyMaMH JMppaKIHOHHO! KapTHHBEI Ha SKpaHe, pacioJo-
JeHHOM Ha paccroanud /=100 cm oT wedne.

6.61. ¥Y3Kuii MyyoK MOHOHEPreTHUECKHX SJIEKTPOHOB Ma-
JlaeT TIOJl YIJIOM cKoJibikennsl $=30" Ha ecTeCTBeHHYIO IrpaHb
MOHOKpHCTaNJia anioMHuHUs. PaccrosHue MexXIy cOCeIHHMH
KPUCTAJVIHUECKUME TJIOCKOCTAMH, NapasfeNbiblMH 3TOH rpa-
HH MOHOKpHcTama, d=0,20 nM. [lpy HekoTOPOM ycKopsolleM
panpsizkenn U, HabuioflaJl MakcHMyM 3epKaJbHOTO OTpamke-
nus. Halitu U,, ecnn H3BECTHO, 4TO cJENyHOUMH MaKCHMyM
3epKaJIbHOTO OTpaeHHs BO3HHKaJ MPH YBEJHUEHHH YCKOpSio-
LIEro HanpsxkeHHs B =2,25 pasa.

6.62. ¥Y3kuii mMyuyoK MOHOIHEPreTHUeCKHX 3JIEKTPOHOB Ma-
JlaeT HOpMaNbHO Ha TOBEPXHOCTb MOHOKPHCTA/NNA HHKE/A.
B HampaBJeHHH, cocTaBasiomeM yron $=55" ¢ HOpmasbio
K TIOBEpXHOCTH, HalJfOfaeTcsl MakKCHMyM OTpameHHs 4YeTBep-
TOr0 TOpPsAJKa MpH IHepruu sjekTpoHOB T'=180 3B. Briumc-
JIUTb COOTBETCTBYIOLIEE 3HAUCHHE MEXKIJIOCKOCTHOIO Paccros-
HHA.
6.63. Yakuii mMyyoK 3JIEKTPOHOB € KHHETHYECKOH 3IHepru-
et T=10 k3B npoxoauT uepes NOJHKPHUCTAIHYECKYIO AMTIOMH-
"HeByio (osbry, 00pasys Ha IKpPaHe CHCTEMY JHPPaKLHOHHBIX
koJier;. BBUHCINTL MEKIIOCKOCTHOE paccTosiHie, COOTBETCT-
BYIOLIEE OTPAXKEHHIO TPETLEro Nopsika OT HEKOTOPOH CHCTeMb
KpHCTAJUTHUECKHX [JIOCKOCTEH, €C/lH eMy OTBedaeT Iudpak-
nHMOHHOE Kosblo JAuamerpa D=3,20 cm. Paccrosnne mexny
sxpanoM H Qosbroii [=10,0 cm.

6.64. Ilyuok 3JIeKTPOHOB, YCKOPEHHBIX PasHOCTBIO MOTEH-
muanoB U, najaetT Ha nOBepXHOCTb MeTasuia, BHYTPeHHHIl MO-
Tennuan koroporo U;=15 B. Haiitu:

a) fnoKasaTesb MNPeJOMJIEHHS MeTajana JJIs 3JEeKTPOHOB,
YCKOpeHHbIX pasHocTbio norennuanop U=150 B;

6) ornomenuve U/U;, npu KOTOpOM MNOKasaTelb Npejomtie-
HU5 OTJIMYaeTcs OT eAMHUIE! He Gosee uem Han=1,0 %.

6.65. Yactrna MaccHl m HaXOIWTCSl B OJHOMEPHOH npfAMO-
YTOJIBHON MOTeHNHaNbHOH fMe ¢ OeCKOHEUHO BLICOKHMH CTeH-
kamu. Iupuna amer [. Hafith BO3MOMKHbBIE 3HAUEHHS HEPTHH
YACTHIE], UMes B BUJY, UTO peasM3yIoTcsl JIHIIb TAaKHe COCTOS-
HHfA ee JBIKeHHs, JJis KOTOpLIX B npeliesax JaHHOH fAMBI yKJa-
IbIBaeTCA 1EJIoe YUCo AeGpoiiIeBCKUX MOYBOJH.

6.66. MurepnpernpoBath KBaHToOBLIE YcJioBHus Dopa Ha oc-
HOBe BOJIHOBBIX MpPEACTaBJIeHHii: NOKas3aTb, UTO 3JIEKTPOH B
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aTomMe BOJOPONA MOXKET ABHIaTbCs TOMBKO IO T€M KPYTIOBBIM
op6uTaM, Ha KOTOPHIX YKJAJAbBAeTCA nesoe 4ucsao aebpories-
CKHX BOJTH.

6.67. Onennutp HaumeHbiuiue OWMOKH, C KOTOPBIMH MOXKHO
ONpPENe/IUTh CKOPOCTb 3JIEKTPOHA, NMPOTOHA M LUAapHKa MacChl
1 Mr, ecnu KOOpAHHATH YACTHL, M IIEHTpPA LUAPUKA YCTaHOBJe-
Hbl C HEONpPENEeJEeHHOCThIO 1 MKM.

6.68. OueHuTb C MOMOIIBIO COOTHOLUGHHS] HEONPENEEHHOC-
Te#l HeonpeneeHHOCTh CKOPOCTY 3JIEKTPOHA B aToMe BOZOPOZA,
nosiarast pasmep aroma [=0,10 M. CpaBHUTH NONYYEHHYIO
BeJIMUKHY CO CKOPOCTBIO 3JIEKTPOHA HA MepBoit GOPOBCKOH Op-
Oute JaHHOTO aroma.

6.69. IlokasaTb, YTO AN YaCTULbI, HEOMPEAEJEHHOCTL Me-
CTONOJIOXKEHUA KOTOpoil Ax=MA2m, riae A —ee neGpoiies-
CKasi JUIMHA BOJIHEL, HEOIPEAEJEHHOCTh CKOPOCTH paBHA 110
NOPSIZAKY BEeNHMUHHBLI CaMOfi CKOPOCTH HaCTHIBL.

6.70. CpoGosHbifi 3/IeKTPOH B MOMEHT !{=( n0Kanu3oBaH B8
obnactu Ax,=0,10 um (mopsinok pasmepa aroma). OueHHTb
IUHpYHY 00JacTy JIOKaJu3alldd 3TOro 3JeKTpoHa CIycTA
t=1] c.

6.71. OueHUTb C [OMOLIbIO COOTHOLICHHST HEOIPE/Ie/IeHHOC
Tel MHHHMANbHYI0 KHHETHUECKYIO SHEPTHIO 3JEKTPOHA, JIoKa-
Ji30BaHHOIO B ob6nacty pasmepoM [=0,20 um.

6.72. DnekTpoH ¢ KuHeTHUecKoi sHepruell T4 3B nokanu-
30Bal B oGjacty pasmepoM /=1 MKM. OLEHUTH C [1OMOILIBIO CO-
OTHOLUEHMS] HEONpEeNe/eHHOCTEll OTHOCHTE/LHYIO HEONpeleseH-
HOCTb €0 CKOpOCTH.

6.73. DJEKTPOH HAXOAMTCH B OJHOMEPHOH NPSMOYIOJbHOH
MOTEHIHAAbHOM siMe ¢ GECKOHEYHO BbICOKHMH cTeHKamu. Iupu-
Ha fmMbl [, OQUEHUTb ¢ MOMOLIBIO COOTHOLIEHHST HEONpEeIeHHOoC-
TeHl CuJly JARJICHUS] JIEKTPOHA HA CTEHKH 3TOH AIMBI IPH MU-
HUMaJIbHO BO3MOXKHOH €r0 3HEPIHH.

6.74. Cnen nydyka 3/1€KTPOHOB Ha 3IKpAHE 3IJEKTPOHHO-Iy-
uepoi TpyOKku umeer puamerp d=~0,5MM. PaccTosinue OT 3sek-
TPOHHOU NYIUKW JI0 3KpaHa [~20 cM, ycKopsioluee Hampsixke-
Hue U=10 kB. Ouenuts ¢ noMmoipio cooTHoueHus (6.26)
HeonpeeeHHOCTh KCOPIUMHATH 3EKTPOHA Ha 3KpaHe.

6.75. Uactuma Macchl m ABYUXKETCSl B OLHOMEPHOM MOTEHIY-
anbgoM nojie U=xx?/2 (rapmonnueckuil ocumiistop). Oue-
HHUTb C MOMOIIBI0 COOTHOLIEHHUS! HEONpeie/IeHHOCTell MUHEMAJIb-
HO BO3MOXKHYI0 SHEPIHIO YacTHI(bl B TAKOM IIOJE.

6.76. OnesuTh ¢ HOMOLILIO COOTHOLUEHHS HEONpeneney-
HoCTe#l MMHHMAJIbHO BO3MOMKHYIO SHEPIHIO 3JEKTPOHA B aTtoMe
BOAOpOLA ¥ COOTBETCTBYWOIUEE PPEKTUBHOE PACCTOSIHHE €ro
OT ajpa.
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6.77. IlapannenbHBI# My4OK aTOMOB BOAOPOJA CO CKOPOCTBIO
v==600 M/c najaeT HOpMAJbHO HA Y3KYIO Leb, 3a KOTOpOil Ha
paccrosinud [=1,0 M PacroNoxeH SKpaH. OueHuTs ¢ MOMOLIbI0
COOTHOLIEHUS HEONpPeNe/IEHHOCTe!H IUHPHHY op
b wenu, IpH KOTOpO# WHpuHA u3o0parke- |
Hufl ee Ha 3KpaHe OyneT MHHUMAJILHOM.

6.78. [IoTOK 3J€KTPOHOB MNajaeT Ha
3kpaH ¢ gByms wessivi I u 2 (puc. 6.3). I 2
B Toure P pacrnosioxeHo BXOTHOE OTBep-
crue cyeTyuka. [lycts P, — ammiutyna Bos- I
HBI, HpoiueAnlel yepes meaeb [ 1 KocTuriei Puc. 6.3
ToukH P, a P, — TO e, HO B cJyHae OT-
kperoit wenu 2. OrHowenue YP,/P;—n=3,0. Ecnu oTkphiTa
TOJILKO IeSb [, TO cyeTyuK peructpupyer N;==100 3/1€KTpOHOB
B ceKyHLy. CKOJIbKO 3JIEKTDOHOB €XKeCeKyHIHO OyIeT peruct-
pUpOBaTL CUETYHK, ecJIu:

4) OTKpBITa TOJIBKO LIenb 2;

6) OTKpBITEL O0e wiesd U B To4ke P HaGmiogaercsi uutepde-
PEHIIMOHHBIH MAKCHMYM;

B) TO e, HO B TOYKe P — MUHHUMyM?

6.79. Haiitu yacTHOe peineHHe BpeMEHHOrO YypaBHEHHS
[lpénunrepa nssi cBOGOAHO HBIIKYLIEHCH YACTHILI MACChl /7.

6.80. DneKTPOH HAXOOUTCS B OJHOMEPHOH MPSIMOYTOJILHOM
NOTCHUMANBHOH siMe ¢ GeCKOHEYHO BHICOKHMH cTeHKamu. Hafitu
IIMPHHY fIMBI, €CJTH PAa3HOCTL SHEPIHH MeXNy YpPOBHSMH C
n=2 u n,=3 cocran.aer AE=0,30 3B.

6.81. Yactuua HaXOZMTCS B OCHOBHOM COCTOIHHH B OJHO-
MEPHOH MNPSMOYroOMbHOM NOTEHIHANBHOR sMe WIHPHHBL [ ¢
a6CoMMIOTHO  HellpOHWIAeMbMH  cTeHkamu  (0<<x<<Cl). Haiitu
BEDOSAITHOCTh MpeObIBAHUS YACTHUBL B 06aacTH I/3<<x<21/3.

6.82, Yactuna HaxoguTcs B OJHOMEPHOH MpPSIMOYTOJLHOM
MOTEHIMANBHOH siMe ¢ GECKOHEYHO BBHICOKMMH cTeHkamu. Llu-
puHa simMbl [. Hakitu HOpMupOBaHHBIE BOJIHOBBIE (DY HKIIMH CTa-
[HOHADHLIX COCTOSIHMH YAacTHLbI, B3SIB Hayaslo OTCYeTa KOOD-
IMHATBl X B CEPEHHE SIMBL.

6.83. B moMenT {=0 BosHOBasi )y HKUMA HEKOTOpO# YacTH-
upl umeeT Bu Pp=A exp (—x?/40?}-ikx). HsoBpasute npumep-
Hbll BHJI 3aBUCHMOCTEN:

a) JeHCTBHTEbHOM 9acTH P oT x; 6) hpl? ot x.

6.84. DnekTpoH HaxogMTCSi B OJHOMEPHOH MPSMOYTOJIbLHOK
NOTEHIIHANILHOH fIMe ¢ OeCKOHEYHO BLICOKMMHM cTeHkamu. Llu-
puHa siMbl [ TAKOBA, YTO SHEPreTHYECKUE YPOBHU PACIO/IONKEHDI
BecbMa rycro. Hafitu mnotHocth ypoBuel dN/AE, T.e. ux
YHCJIO HA EMHHYHBIE HHTepBajl SHepruH, B 3aBHCHMOCTH OT
E. Buiuucauts AN/AE ana E=1,0 3B, ecou [=1,0 oM.

— 1
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6.85. UacTuna macchl 1 HaXORNHTCH B IBYMEPHOH IIpsiMO-
YroJibHOH [OTEHHHANbHON $iMe C a6COJIOTHO HENMPOHHILAEMEL-
Mu crenkamu. Haiitu:

2) BO3MOXKHLIE 3HAYEHHS SHEPTHHM YACTHLEI, €CJIH CTOPOHHI
SIMBL pPaBHH [y ¥ [y;

6) 3HayeHHsl SHEPrHH YacTHULl HA MEPBHIX YETHIPEX YpPOB-
HAX, €CJIM fiIMa KBaJpaTHas CO CTOPOHOH [

6.86. UacTuna HaxoIMTCA B JBYMEPHOH INPAMOYTOJILHOM
NOTERNMAJILHOH IME C a6COJIIOTHO HENPOHHUAEMBIMH CTE€HKaMH
(0<x<<a, 0<<y<<b). OmpeneauTb BEPOATHOCTL HAXOMKIECHHSA
qacTHIBI C HAHMeHblIeH 3Hepruell B o6nactu 0<<x<(a/3.

6.87. UacTuna Maccekl m HaxXOIHTCH B TpPeXMepHOH KyOH-
yeCcKOfl TMOTEHUHANLHON sIME C a6COMOTHO HENMPOHUIACMBIMH
crenkamu. Ctopona ky6a paeHa o. Haiitu:

a) co6CTBEHHBIE 3HAYEHHS SHEPTHH YaCTHIbI;

6) pasHocTb 3Hepruil 3-ro H 4-r0 YpOBHEi;

B) SHepruio 6-r0 YpOBHSI M COOTBETCTBYIOLIEE €My HHCJO
cocTosHul (KPaTHOCTb BHIPOXKJIEHHS).

6.88. Tlokasarb ¢ momompio ypasuenus Upéaunrepa, uro
B TOYKe, IJ¢ IOTEHHMaAbHAs SHeprusi yacTuubl U (x) mmeer
KOHEYHEIH PasphiB, BOJTHOBAA (DYHKIHS OCTE€T-

Uy 4
N cAl TJIAKOH, T. €. €e TepBast NPOH3BONHAS IO
KOOpLHHATE HEMpepLIBHA.
N
E ) | 6.89. UacTuna Macesl 711 HAXORUTCH B OAHO-
N MEpHOM mnoTeHUmansHOM nose U(x), BUL Ko-
0 [ =z Toporo nokasaH Ha puc. 6.4, rie U (0)=co,
Puc. 6.4 Haitru:

4) ypaBHEHHe, ONpEJEe/sIoIee BO3MOKHEE
3HAYEHHA SHEPTHH HacTHIBl B obnacth E<CU,; npiBecTH 310
ypaBHeHHe K BHILY

sinkl = -+ kI Vﬁ2/2mleo, rie k=V 9mE/h.

Ilokazare ¢ noMomwplo rpadUYecKoro pelleHHs] JaHHOTO ypas-
HEHHsl, YTO BO3MOXKHBIE 3HAYEHHS SHEPIHH 4acTHIEBI 06pasyloT
JHCKPETHBIH CIEeKTp;

6) MHMHHMa/JbHOE 3HaueHHe BeJIMYHHBI [2U,, 0pH KOTopoM
NOSBJISIETCS NEPBBLIH SHEPreTHUYeCKHH YpOBeHb B obJsacTH E<C
<U,. llpy Kakom MHHHMaJbHOM 3HauYeHHH [2U, mnosBaseTcs
n-ii ypoBeHb? g" “

6.90. Bocrniosb30BaBIIMCh peHieHHeM MpEBIYIEeH 3ajau,
ONpPEAE/NHTL BEPOATHOCTL HAXOXKIEHHS HYacTHLUBI ¢ SHEpPrHel
E=U,/2 B ofnactu x>>I, ecnu 12Uy= (3n/4)*h2/m.

6.91. Yactuna maccel 7 HaXORWTCS B OFZHOMEPHO!H MOTEH-
uvanbHoi siMe (puc. 6.5) B ocHOBHOM cocTosHuu. Haiitu sxep-
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FHIO OCHOBHOIO COCTOSIHHSI, €CJIM Ha KpasX sMBl P-pyHKLusS
BJIBOE MEHBIIE, YeM B Cepe/IUHE fMEI.

6.92. Hajitn BO3MOXHEIE 3HAYEHHS 3HEPru{ YACTHIBL MAC-
Cbl 1, HAXOMALIEHCA B CHEPHUCCKU-CHMMETPHYHOH NOTEHIIM-
ampHOB sive U (=0 npu r<r, #u
U(ry)=o00, ANA cayuasi, Koraa JIBHIKE-
HHE YACTHLB ONMCHLIBASTCA BOJHOBOR 5
dyukuuet P (r), 3aBucsmEel TOJBKO OT f.

K a3 a H ¥ e. lpu pemienun ypas- -
nenust pénunrepa BocnosbsoBaThes i
TOJICTAHOBKOM P (r)=Y (r)/r. /J |

" —U

6.93. Vives B BUAY yC/0Bus Npesp- / '#}
Iyiieli 3ajiays, HafTH: D t|z
a) HOpMHpOBaHHBIE COGCTBEHHBIE
GYHKIMM 4acTHUBl B COCTOSIHMAX, Ije Puc. 6.5

P(r) 3aBHCHT TOJBKO OT f;

6) AJIsi OCHOBHOTO COCTOSIHMS YACTHIB! HauGomee BeposTHOR
3HAUCHHE fpep,, & TAKXKE BEPOATHOCTD HAXOXKACHHS YACTHIH B
0051aCTH 1<fpep.

6.94. Yacruua maccer m HaxonuTcst B oepuyecKH-cHMMeT-
puyHofi norenunansuoit sme U(r)=0 npu r<r, u U(r)=U,
IpH r=>1,.

a) Hajitu ¢ nomouipio nofcTanoBKu P (r)=y (r)/r ypasme-
HHE, olpefnesiomee coOCTBEHHbIC 3HAYCHUs! SHepruu E yac-
THORl pu E<TU,, Korja ABHMKEHHE ONHCHIBACTCH BOJHOBOM
dyHKuEel §(r), 3aBucsunedt TonbpKo oT r. Ilpusectu 3To ypas-
HEHHE K BHAY

sinkry= = kr, Vﬁ*/er%Uo, rae k=V 2mE/h.

6) Oupenenuts 3uayenue BesuuuHs! ril,, npu KoTopoM mno-
AIBJIIETCS NEPBBI YPOBEHD.

6.95. BosiHoBasi GYHKIMS 4aCTHLB MACCH 171 JUIsT OCHOBHOTO
COCTOSIHUS B OJIHOMEPHOM HNOTeHUHaMbHOM mnone U (x)=Fkx*/2
uMeeT Buj P (x)=A exp (—ax?), rie A U o — HEKOTOpBIE TO-
crofunbie. Haiith ¢ nomomeio ypasuenust LUpénunrepa no-
CTOSIHHYIO O H SHEPIHIO F YacTHIBl B 3TOM COCTOSIHHM,

6.96. OnpenenuTh 3HEPrUIO 3JEKTPOHA aTOMa BOJOPOAA B
COCTOSTHUM, JiJIi KOTOPOrO BOJIHOBast (GYHKUIMS HMeeT BHA
Y(N=A(1+ar)e~*, rne A, a u o — HEKOTOpHie NOCTOSIHHELE,

6.97. BonnoBas (QyHKLHS 3/EKTPOHA B OCHOBHOM COCTOSi-
HHH aToma Bofopozia umeeT BuL P (r)=A exp (—+/ry), rie A —
Ilifzxompaﬂ NOCTOSIHHAS, ri — NePBbIH  GOPOBCKHiT pajuyc.

aiTH:

a) naubosee BeposTHOE pacCTosiHHE MEXKAY 3JIEKTPOHOM H
A1pom,
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6) cpeiree 3HAUEHHE MOJYJIi KYJIOHOBCKOH CHJIbI, AEHCTBY-
I0IEH Ha 5JIEKTPOH; .

B) CpeliHee 3HayeHHE NOTEHLHANbHOI SHEPTHH 3JIEKTpoHA
B none sifipa.

6.98. Yactuna HaxoiuTcs B cpepHUECKH-CHMMETPHUHOM
NOTEHIIMAJbHOM Noje€ B CTAIHOHAPHOM COCTOSIHHH =
= (1/V 2na) e-7/4/r, the r — paccTosiHHe OT LEHTpa IOJs.
Haiitn <r>.

6.99. YacTuna mMacchl # HaXOIHTCH B OJIHOMEPHOM IIOTEH-
nuanbaoM noae U (x)=«x2, Tiie ®» — NOJOKUTENbHAS IIOCTORH-
nast. Haittu <U> uyacTuibl B COCTOSIHHH, OIIHCHBa€MOM BOJI-
noBoit gpynkuueit P=A exp (—ox?), rae A ¥ o — HEU3BECTHBbIE
NOCTOS HHLIE.

6.100. Yactuna B MomeHT [=(0 HaxXOAuTCS B COCTOSHHM
Pp=A exp (—x*/a*}ikx), rne A u @ — HEKOTOpLIE NOCTOHHLIE.
Haiitu:

a) <xp>; 6) {p,> — cpeliHee 3HayeHHE IPOEKIMH HMITyJbCa.

6.101. HaiiTh cpemHHil 3JEKTPOCTAaTHYECKHH IOTEHUHaJ,
CO3naBaeMblli SJEKTPOHOM B IIEHTpE aToMa BOLOpoJa, ec/y

3JIEKTPOH HAXOJMTCSl B OCHOBHOM COCTOSIHHM,

v JUIfi KOTOpOro BosiHOBasi GyHKuMA P (r)=
= A exp (—r/r,), rie A—HeKoTopasi NOCTOsIH-
E Hasi, r, — nepBbiii GOPOBCKHA pajuyc.
[/ 6.102. YacTtunp ¢ Maccoii m 1 sHepruei E
g% JIBHXYTCA CleBa Ha NOTEHLMANbHEIH Gapbep
(puc. 6.6). Haittn:
Pue. 6.6

a) ko3(pxpunMenT oTpaxkenus R 3Toro 6apb-
epa npu E>U,;

6) sdpdexTHBHYI0 TyGHHY NPOHHKHOBEHHMsi 4acTvi B 00-
Jactb x>0 npu E<<U,, T. e. paccrosiHie OT rpankibl 6apbepa

U
[/” Ug Uﬂ
T o/ R
. \ iE
LN 2 = 27 0 =z
Puc. 6.7 Puc. 6.8 Puc. 6.9

JI0 TOYKH, Tlie IVIOTHOCTH BEPOATHOCTH HAXOMKIEHHS YaCTHIH
YMeHbINAeTCsl B € pas. )
6.103. Bocnonbzopapumch QopmyJiofi  (6.2¢), HaiTH Jas
snekTpoHa c sHeprueil E BepostHOCTD D npOXoxAeHHs no-
TeHIHaJbHOrO Gapbepa, IWHPHHA Kotoporo [ M Bhicota U,
ecan Gapbep HMeeT (OpMy, NOKa3aHHYIO:
a) na pHc. 6.7; 6) Ha puc. 6.8.
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6.104. Haiiti ¢ nomorsio ¢popmynrl (6.2e) seposaTHocTs D
NPOXOMKJIEHHS YaCTHUBL C Maccoil m u sHeprueil E cKBO3b NO-
TennuanbHelii Gapoep (puc. 6.9), rme U(x)=Uy(l — x¥/).

6.3. Csoiicta atomos. CnexTpbi

@ CrekTtpanohnie oGo3Havenus TepMoB: *(L);, rme w=2S--1—
myabTumaetsocts, L, S, J—kBantoBue qucia,

Ljo t 2 3 4 5 6 ...
w|s p b F G H I ..
@ TepMmsl aTOMOB LIEJIOYHBIX METaJIOB:
T=R/(n+0)?, (6.3a)
rae R —noctosiunas Punbepra, n—rjaaBHOe KBaHTOBOE HHCJIO, OL—- PHI-
GeproBckasi MONMpPaBKa.

g 7 )/ =1
| ——— = = N ;g 4
2
]
M 3 é J
§i9)
Ol's
L 3
’ N
L -cepun
Auppys- Iy
Pesrxas Hag cepig Hy 3
(4
K ©
£ §
Ao b
N
cepun
u H-cepua !
Puc. 6.10 Puc. 6.11

Ha puc. 6.10 nokasana cxeMa TepMoB aToma JMTHHA.

@ Mexannueckue MOMEHTH aTOMA:

Mp= £ V' L({LF1), ananoruuno Mg u My, (6.306)

@ [lpasuna Xyspa:

1) HaumeHpIlast SHEpIusi y TepMa G MAKCHMAJLHBIM 3HaueHHeM S MpH
IAHHOH 9SNeKTPOHHOH KOHQHIYPAIHH H MAaKCHMaJbHO BO3MOXKHGLIM TpH
3TOM Syagc SHAYeHHH L;

2) ans OcHOBHOrO (HOpManehoro) Tepma J =|L—S], ecan monoGo-
7I0YKa SaMoJIHeHa MeHee yeM HanoJoButy, u f==L S B ocTasbhbIX Cy9asiX.
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@ Pacnpenenenne Boabumana:

Nz_gz _Ez—El'
-N—I_E;exp( =, (6.35)

rjie gi B gp—CTATHCTHYEeCKHe Beca (KPAaTHOCTH BBHIPOMIEHHS) COOTBETCT-
BYIOLIHX YpOBHeii.

@ BeposTHOCTH NepexofoB aToMa B eHHHIY BpeMeHH MeXLY YPoB-
HeM ! ¥ GoJiee BHICOKHM YpOSHeM 2 JIsi CIIOHTAHHOIO H HHAYIHpPOBaH-
HOTO H3JIyueHHS H HOTJIOUIEHHS:

Pg? = As, P;‘Fnszlum, P{lgm=312um, (6.3r)

rae Asi, Bai, Big— xoadibunuent JiiHiuTeiina, ug — CHEKTpasbLHas TJIOT-
HOCTb H3JIyueHMs, OTBeyaiollasi yacToTeé ® Iepexollda MexAy JaHHBLIMH
YPOBHSIMH.

@ Ceasp Mexny rosdbuilmenTaMn DitHiuTeiiHa:

g1B12= g:Bs1, B21'=(J1;2(:3/fiu)3) Asi. (6.3n)
@ Cxema BOSHHKHOREHHS PeHTIEHOBCKHX CleKTpoB (pHC. 6.11).
@ 3akou Mossn gns Kq-NuuHi:
ok =34 R (Z—o), (6:3¢)

rjie ¢—TonpaBKka, paBHAast IjIsl JErKHX SJIEMEHTOB €JiHHHIE.
@ MarenTenit MOMeHT aToMa ¥ akTop (MHOMHTeJb) Jlange:

TUTF) S41)—
n=gVTU Ty, g=14+2UENESEHTD—LE+])

27 (J+1) ’
(6.3x)

rhe pp—Marseton Bopa,
By =eh/2mc (CTC), Bg =eh/2m (CH).

@ 3eeMaHOBCKOE paciielljieNke CreKTPaJbHEIX JHHHR B claboM mar-
HHTHOM HoOJe:

Ao = (g1 — Mags) pgB/h. (6.33)

. an H3JIy4€eHHH BJOJIb MarHHTHOIO IOJISI 3€eMaHOBCKUE KOMIIO-
HEHTHI, OGyCJIOB.'IEHHble nepexonaMu My == Mg, OTCYTCTBYIOT.

6.105. SHeprus CBfA3H BaJ€HTHOIO 3JIEKTPOHA aTOMa JIHTHS
B cocTosiBusX 2S 1 2P paBHa cooTBETCTBEHHO 5,39 1 3,54 3B.
BHUHCAHTD pHAGEPrOECKHE NONPABKH AJist S- H P~TepMOB 5TOro
aroma.

6.106. Hafitu punGeproBckyio NONpaBKy pjst 3P-Tép;\ga
aToMa HaTpHs, TepBHId NOTeHLHa] BO3OYKIEHHS KOTOPOro
2,10 B, a sHeprusi CBS3H BaJEHTHOIO 3JIEKTPOHA B OCHOBHOM
3S-coctosinnm 5,14 3B.

6.107. Haiitn suepruio CBsisH BaJIEHTHOTO 3JEKTPOHa B OC-
HOBHOM COCTOSIHMH &TOMa JIHTHS, €CJIH H3BECTHO, YTO JL/iHHA BOJI-
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HBI TOJIOBHOH JivHuu pe3Koft cepuy A;==813 HM U A/aHHA BOJIHBI
KOPOTKOBOJTHOBO# IpaHHULB! 3TOH cepuH A,=350 HM.

6.108. OnpenennTs IJHHEI BOJH CHEKTPAIBHBIX JIHHUH,
BO3HHMKAIOIIUX INPH nepexofe BO3OYKIEHHBIX aTOMOB JIHTHS
H3 cocrosibusi 3S B ocHoBHoe cocrosiHue 2S. Puiabeprosckue
ponpaeku ans S- v P-tepmos pasuet —0,41 u —0,04.

6.109. JIn¥HEI BOJIH KOMIIOHEHT Keatoro Jy6sera peso-
HAHCHOP JIMHUM HAaTpHs, OOYCIOBIEHHON nepexojoM 3P—
-3S, pasel 589,00 u 589,56 um. Hafith BenuumHy paciien-
nenusi 3P-tepma B 3B.

6.110. FosoBHas JMHUS Pe3KOH cepuH ATOMAPHOIO LE3MS
npejcTassseT cobolt Ay6saer ¢ anuHamu sosnd 1358,8 m 1469,5
M. HafitTh waTepBanb B yacToTax (w, ¢~') MEXAY KOMITIOHEHTA-
MH CJIEIVIOIIMX JIHHHH 3TOH CepHHU.

6.111. Brimucats crieKTpasbHbie 0003HAYECHHSI TEPMOB aTOMa
BOAOPONA, JEKTPOH KOTOPOrO HAXOAMTCA B COCTOSIHHH € IJaB-
HBIM KBAaHTOBLIM YHCJIOM n=3.

6.112. CKO/ILKO M KaKWe 3HAYCHHsl KBaHTOBOro yucja J
MOMeT VMETh aToOM B COCTOSIHMH C KBAHTOBBIMH MHcaamit S U L,
paBHbIMH COOTBETCTBEHHO:

a)2u3;6)3u3;B)52u2

6.113, Haiitn BO3MOXKHBIE 3HAYEHUS MOJHBIX MEXaHUYECKHUX
MOMEHTOB ATOMOB, HAXOASLIMXCA B COCTOAHUSAX 2P U 8D,

6.114. Hafity MakcuMajJbHO BO3MOXKHBIH NMOJHBIH MeXaHH-
yeckHil MOMEHT H COOTBETCTBYIOIEe CIeKTpanbHoe ofo3Haue-
HUe TepMma aroma:

a) Harpusi, BaJIGHTHBI SJEKTPOH KOTOPOrO HMEET TiiaBHOE
KBaHTOBOE YHCJIO n=4;

6) c snekTpoHHOR KOHpHrypamuei 1s*2p3d.

6.115. HMagectso, uto B F- 4 D- COCTOSIHHSIX YHUCJIO BO3MOK-
HbIX 3HaYeHHH KBANTOBOro YHca J OAMHAKOBO H PABHO NATH.
OmnpenenuTh CIMHOBHIE MEXAHHYECKHMI MOMEHT B 3THX COCTOf-
HHAX.

6.116. AtoM HaxXOJHMTCA B COCTOSIHHH, MYJIBTHIJIETHOCTH
KOTOPOro paBHa TpeM, a INOJHbIH MexaHHYecKHH MOMEHT
hV 20. Kakum MOReT GbITh COOTBETCTBYIOMEE KBAHTOBOE UHC-
go L?

6.117. OnpenenuTs MAKCHMAaJibHO BO3MOKHBLIH OPOHTAIBHbIH
MeXaHHYyeCcKHH MOMEHT aToMa B COCTOSIHHH, MYJBTHOJIETHOCTH
KOTOPOT'O paBHA NAITH H KPATHOCTb BHIPOXKIEHHSA 1O J — CeMH.
Hanncate cnektpanbHoe o603HAauYeHHE COOTBETCTBYIOULETO
Tepma.

6.118. HaiitTn Bo3smOXKHEIE MyJIBTHILIETHOCTH X TEPMOB THIA:

a) *D,; 6) *Psy,; B) *Fi.
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6.119. HexoTophii aToM, KpoMe 3anOJHEHHEX OGOJIOYEK,
BMeET TPH 3J1eKTpoHa (S, p U d) ¥ HaXOOWTCA B COCTOAHNM € MaK-
CHMaJIbHO BO3MOXKHEIM JJISl STOH KOH(MIypauuH NOJHEIM Me-
XaHWYeCKMM MOMeHTOM. HaliTH B cooTBeTcTBYIOMmEH BEKTOPHOI
MOJIEJIM aToMa Yrojl MeXly CIMHOBEIM M NOJHBIM MEXaHHYec-
KHMH MOMEHTaMHU JilaHHOTO aToMma.

6.120. BrinucaTe cnekTpasbHBIE CHMBOJBI TEPMOB JBYX-
3JIEKTPOHHOH CHCTEMBl, COCTOSIIE} M3 OLHOTO pP-3JEKTPOHA M
oIiHoro d-3JIeKTpOHa.

6.121. Cucrema cocToMT M3 d-31€KTpoHa M atoma B 2Ps)-
COCTOSIHMH. HaliTh BO3MOXHEIC CNEKTpajbHHIE TEPMH 3TOH
CHCTEMEL.

6.122. YCTaHOBMTb, KaKve M3 HHIKENEpPEeYMCJEHHBLIX Nepe-
XOJIOB 3aNpelieHrl npaehiamM or6opa: 2Ds;—2Py,, 3P,—>2S,,,
3F8—>3P2, 41:7/2-—->4Dr7/=.

6.123. Onpenenntb CyMMapHYI0 KPaTHOCTb BHIPOXKIEHHSA
3D-cocTosiHMs aToMa JUTHA. KakoB (u3nuecKMH CMBICT 3Toii
BeJIHUMHbBI?

6.124. Haiity KpaTHOCTL EBIpOMIEHHS cocTosdumit 2P, D
¥ 4F ¢ MakcuMajbHO BO3MOMHBIMH MOJHBIMM ME€XaHHYeCKMMH
MOMeHTaMH.

6.125. Hanucarb cnekTpanbHoe o6o3BayeHHe TepMa, Kpat-
HOCTL BBIPOMKZEHMSA KOTOPOrO PaBHa CeMH, a KBaHTOBLIE HHCJIa
L n S cBsizannl cooTHOeHHeM L=38S.

6.126. Y atoma Kakoro sJjemeHTa 3anonHesn K-, L- u
M-obosouky, 4s-nonobojouka M BanoJOBHEY 4p-Nofo6oJ0uKa?

6.127. Mcrnonb3ys npasuia XyHzna, HaiTH OCHOBHOH TepM
aToma, He3anoJHeHHas nofo6oJI0UKa KOTOPOro COLEPIKHT:

a) TpM p-3J1eKTpoHa; 6) YeThipe p-3JIEKTPOHA.

6.128. Haiity ¢ nomomibio npaBus XYEZA NOJHBIH MEXaHH-
HeCKHI MOMEHT aT0Ma B OCHOBHOM COCTOSIHMM, €CJIM €ro Hesa-
no/nHeHHas nofoGoJouKa CONepPIKHUT:

a) TpY d-3J1ekTpoHa; 6) ceMb d-3JIEKTPOHOB.,

6.129. Bocnosnb3oBaBukch npaBuiiamMi XyHAa, HaRTH UHCIO
SJIEKTPOHOB B €IHHCTBEHHOH HE€3anOJHEHHOH 1noA06oNoUKe
aToMa, OCHOBHOH TepM KOTOpOro:

a) 3Fy; 6) *Pey,; B) *Sy,.

6.130. Hanucarb ¢ nomombio npaBui XYHAa CHEKTP allbHbiii
CHMBOJI OCHOBHOTO TEpMa aToMad, €IMHCTBEHHas He3anoNHEH-
nasn nono6ono4YKa KOTOporo 3anoJiseHa:

a) Ha 1/3, u S=1; 6) na 70 %, n S=3/2.

6.131. EnvBcTBeHHas He3anoJHEHHas NONOGOJI0YMKa HEKO-
TOPOrO aToMa COIEPIKUT TPH 3/1E€KTPOHE, IPHYEM OCHOBHOH TEpM
atoMa vMeeT L=3. Haiith ¢ noMompio npaeus XyHIa CNeKT-
paJibHEI CHMBO/J OCHOBHOTO COCTOfiHMA JAHHOFO aroma.
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6.132, Kakasi oTHOCHTe/IbHAsi 4acTh ATOMOB BOAOPOJA Ha-
XOIMTCH B COCTOSIHHH € TJIABHBIM KBAHTOBLIM HHCJIOM H=2
npun T=3000 K?

6.133. OnpefesUTb OTHOUIEHHe HMCJIa ATOMOB Ta3000pa3-
HOTO HATPHA B cocTOsiBMK 3P K uuCJIy aTOMOB B OCHOBHOM COC-
Tosinuy 3S npy Temneparype T=2400 K. MssecTHo, ut0 nepe-
x0fty 3P—3S coOTBETCTBYET cmEKTpasnbHas JIHHHS ¢ JUIHHOM
BOJHEL A=580 HM.

6.134. Cucrema coctont u3 N aToMOB, KOTOpBIE MOTYT Ha-
XOIUTECA B JIBYX HEBBIPOXK/EHHBIX COCTOSIHHSIX € PAa3sHOCTBIO
sHepruil E. HaiiTu cooTBeTCTBYIOMIMI BKAAA STHX COCTOSIHHE B
TEMJIOEMKOCTh JIAHHOH ~ CHCTEMBl KaK (DYHKUMIO TEMIepaTyphl,
C(T). YnpocTuTb NONYHEHHOE BBIpAXKEHHE ANS CayuaeB kT<
<E n kT>E.

6.135. Boiuncantb cpesiHee BpeMsi XH3HH BO3GYMICHHBIX
aToOMOB, €CJH M3BECTHO, 4YTO HHTEHCHBHOCTb CHEKTPAaNbHOMH
JIMHHH, 06y CJIOBNEHHOH NePeXolioM B OCHOBHOE COCTOSIHKE, YObI-
BaeT B 1)=25 pa3 Ha paccTOsiHMH [=2,5 MM BIONb Myuka aro-
MOB, CKOPOCTb KOTOpHIX v=600 m/c.

6.136. Paspexennpie nmapnl pTyTH, aTOMLI KOTOPO§ NpaK-
THMECKH BCE HAXOAATCST B OCHOBHOM COCTOSIHHHM, OCBETHJIH
PE30HAHCHON JIMHUEH PTYTHOH JaMnbl € JIMHOH BOJIHE A=
=253,65 nm. Ilpy 5TOM MOWHOCTL HCMYCKaHHsT JAHHON JIHHUH
napamm prytH okasanace P=35 mBT. Haiity uncno atoMos B
COCTOSIHMH PE30HAHCHOTO BO36YKJIEHHS, CPELHEE BpeMs HH3HHU
koToporo t=0,15 MKc.

6.137. Atomaphmiit Li ¢ koHuenTpanmeli n==3,6-10cm~3
Haxonutcss npu Temneparype 7=1500 K. Ilpu arom wmom-
HOCTb H3JIYUCHHS De3OHAHCHOH JauHMH A=671 nm (2P—2S)
B pacuere Ha eaMHHMuy ofmpema rasa P=0,30 Br/cm3. Haiitn
CPENHEE BpEMS KU3HH aTOMOB JINTHS B COCTOSIHHH pE30OHAHC-
HOro BO30YXIEHHUS.

6.138. ATomapHRIii BOIOPOX HAXOAWTCS B TEPMOAHHAMHYEC-
KOM paBHOBECHH CO CBOMM M3nyuennem. Haiitu:

a) OTHOILeHHe BEPOSITHOCTEH HHAYUMPOBAHHOTO M CIOHTAH-
HOro H3nyueHuit atoMoB ¢ yposusi 2P npu Temneparype T==
=3000 K;

0) TeMnepatypy, NpH KOTOPO§i 5TH BEpOSTHOCTH OIHHAKOBHL,

6.139. Yepes ras ¢ Temnepatypoii T NpOXOAHT NYYOK CBETA
C YacToTOH ), PABHOH DE3OHAHCHON YACTOTe MEpexofla aTOMOB
rasa, npuuem nw>>kT. Ilokasats, yuuTHBasE HHAYHHPOBAHHOE
H3JlyuenHe, 4YTO KO3((MHUUHMEHT MOIVIOWEHHsT Tasa ®=xq(l—
—e—Fo/AT) " rpe Ho — KO3(ppULMENT norJowenus npu T—0,

6.140. [nvna BONHBI pE3OHAHCHON JIMHMH pPTYTH A=
=253,65 nm. Cpelinee BpeMsi JXM3HH aTOMOB PTYTH B COCTOS-
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HUH pe30oHaHCHoro Bo3Oyxaenns t1=0,15 mkc. Ouenutb ot-
HOLUEHHE JOIJIEPOBCKOrO YLIMPEHHsl 3TOil JIHHHH K ee eCcTecT-
BeHHO# wHpuHe npu T=300 K.

6.141. Haiitu niuny Bossb K, -nunnu mefd (Z=29), ecau
M3BEeCTHO, YTO JUTHHAa BOJHBL K, -JiHHAH KeJe3a (£=26) pasHa
193 nm.

6.142. Briyuciuth ¢ NOMOLIBIO 3aKoHa Mo3Jiu:

a) IJIHHY BOJIHBL K, ~JTHHHH aMIOMHHHSA U KODaJIbTa;

6) pasHOCTb 5Hepruil cBsisd K- U L- 3J/ileKTPOHOB BaHajus.

6.143. CkoJIbKO 3JIEMEHTOB COllepKHTCA B PALY MEXKIY TeMH,
Y KOTOPBIX LJIHHBL BOJH K ,-uHU# paBHbl 250 # 179 nm?

6.144. HaiiTu HanpsxeHHe HA PEeHTreHOBCKOI TPyOKe ¢ HH-
KeNeBbIM aHTHKATOJOM, €C/JH PasHOCTb IJIHH BOJH K ,-JIHHHH
H KOPOTKOBOJIHOBOH TpaHHLBl CIUIOLIHOTO pPEeHTIeHOBCKOro
crekTpa paBHa 84 nm.

6.145. [lpu HeKOTOPOM HalpsiPKEHHH Ha PEHTTeHOBCKOH
TpyGKe C anOMHHHEBLIM aHTUKATOIOM IJIHHA BOJHBL KOPOTKO-
BOJIHOBOI! IPaHHIB! CILIOLUHOrO DEeHTreHOBCKOro CHeKTpa pab-
na 0,50 M. Byrner jim naGmopateca npu 5ToM K-cepufi Xa-
PaKTepHCTHYECKOrO CHeKTpa, NOTeHnHas Bo36GyXAeHHsI KOTO-
poit paeen 1,566 kB?

6.146. [lpu yBesHUEHHH HANpsIKEHHA Ha PEHTreHOBCKOH
Tpy6ke ot U,=10 kB 1o U,=20 kB untepBan 1K BOJH MEX-
Iy K,-nuHuell H KOPOTKOBOJIHOBOH rpaHHile#l CIJIOIUHOTO peHT-
reHOBCKOTro cnekTpa ymeauguica B n=3,0 pasa. Onpejenuts
NOPSIAKOBEI HOMEp 3J€MeHTa aHTHKaTona 3TOH TpyOKH, HMes
B BHIY, UTO JIAHHBI{l 3JIeMEHT SIBJIAETCH JIETKHM.

6.147. ¥V Kakoro Jerkoro 3j€MeHTa B ClIeKTpe NOIJIOIEHH
pasHocTb yactoT K- M L-KpaeB NONJIOMIEHHS PEeHTreHOBCKHX
Jydeil cocTaBisier Aw=6,85-101® c™1?

6.148. BpluuciuTe 5Hepruro cBs3d K-37€KTpoHa BaHaud,
JJisi KOTOPOro JVIdHa BOJIHBL L-kpasi norJjomeHus A;=2,4 =M.

6.149. Halitu 3Hepruio cefsu L-3JIeKTpoHa THTaHAa, €CsH
Pa3HOCTh JUIHH BOJIH FOJIOBHOH JIHHHH K-cepHH Hee KODOTKO-
BOJIHOBOH rpaHuubl AA=26 mm.

6.150. ¥V HeKoTOpOro Jerkoro aromMa JJMHBL BOJIH K-
H Kg-nHHHA paBHBI COOTBETCTBeHHO 275 H 251 mM. Uto3T10 32
atroM? KakoBa JsHMHa BoJiHBI FOJNOBHOH JIMHHH ero L-cepum?

6.151. HajfiTH KHHeTHYeCKYI0O SHEpPrui0 H CcKopocTb ¢(oTo-
3JIEKTPOHOB, BHIpbIBaeMBIX K, -H3JiydeHueM nuHKa ¢ K-06o-
JIOUKH aTOMOB »eJie3a.

6.152. BemuncnuTs ¢aktop Jlanne ana aromos:

a) B S-cocTosinusix; 6) B CHHIVIETHBIX COCTOSIHHSX.

6.153. Beyucyuts daktop JlaHze nna cnexyomux TepMoB:

2) °Fy,; 6) *D1yi B) °Fy; 1) *Py; 1) *P.
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6.154. Bruueants B MarHetonax Bopa MarHMTHEIR MOMEHT
aroma:

a) B F-COCTOSIHHH;

6) B COCTOSIHHH 2Day,;

B) B coctosinud ¢ S=1, L=2 u daxropou Jlanne g=4/3.

6.155. OnpeneJHTh CNHHOBbLIl MEXAHHYECKMH MOMEHT aro-
Ma B COCTOSIHHM D,, €CnH MakCHMalbHOE 3HAYEHHE NPOEKUHH
MATHHTHOIO MOMEHTA B 3TOM COCTOSIHHH PaBHO YETHIPEM Marse-
tonam Dopa.

6.156. HaiitTi ¢ nomowsio npaens XyHAA MarHHTHHH MO-
MEHT OCHOBHOIO COCTOSIHHSI aTOMAa, HEe3aMKHyTaf nono6omoika
KOTOPOTrO 3AaTIONHEHa pPOBHO HANOJOBHHY TSITBIO 3JEKTPO-
HaMH.

6.157. BaneHTHBIHl 3J€KTPOH aTOMA HATPHUS HaXONUTCH B
COCTOSIHHHM C FJIABHBIM KBAHTOBHIM HUHCJIOM n=3, HMe€s IIPH
3TOM MAKCHMAJLHO BO3MOMKHBIH MOJHBIH MeXaHHUeCKHil MO-
MeHT. KaKoB ero MarHMTHLIH MOMEHT B 3TOM COCTOSiHHE?

6.158. Bo36yxJIeHHEI aToM HMEET 3JEKTPOHHYI0 KOHQHIY-
paumio 1s22s2 2p 3d ¥ HaXOIMTCS NPH 5TOM B COCTOSTHHH € MaK-
CHMAJIbHO BO3MOKHEIM TOJHEIM MeXaHHUecKuM MomeHToM. Hai-
TH MAFEUTHBIH MOMEHT aToMa B 3TOM COCTOSIHHH.

6.159. HafiTi noJHEi#i MeXaHHYECKHE MOMEHT aToMa B COC-
TOsIHHH ¢ S=3/2 ¥ L=2, eci¥ H3BECTHO, YTO MATHHUTHLIA MOMEHT
€10 paBeH HyJIO.

6.160. HekoTophiil aTOM HAXOLHTCS! B COCTOSIHHH, AJIfl KOTO-
poro S=2, nonHelii MeXaHHYECKHH MOMEHT M =l/2ﬁ, a mar-
HUTHBIH MOMEHT papeH HyJso. HanucaTb CrneKTpanbHBH CHM-
BOJI COOTBETCTBYIOILETO TepMa.

6.161. AToM B cocTOsHHH 2P, HaXOmUTC B cnabOM Mar-
HHTHOM noJe ¢ unnykumein B=1,0 kI'c. HaiiTi ¢ TOYKH 3peHHsA
BEKTOPHOH MOJIEJIH YIJIOBYIO CKOPOCTDL MPEIECCHH MOJHOro Me-
XaHHYECKOTO MOMEHTA 3TOro aToMa.

6.162.- AToM B COCTOfIHHH 2P, HAXONMTCA HA OCH BHTKA
panuyca r=>5 cm ¢ Tokom /=10 A. Paccrosinne M&XIy aroMoM
H LEeHTPOM BHTKA PaBHO pajuycy nocnepHero. Kakod moxer
€LITh MAKCHMAJbHas CHJA, NEHCTBYIOIAs Ha aTOM CO CTOPOHHI
MAarHHTHOTO MOJIsSI 3TOTO TOKAa?

6.163. AToM BozopOAa B HOPMAJIBHOM COCTOSIHHH HAXOQHTCH
Ha  PACCTOAHMH r=2,5 cM OT JJIMHHOIO IPSMOrO NPOBONHHKA
¢ TokoM /=10 A, HaiiTi cray, JeficTBYIOIYIO Ha aToM.

6.164. Ys3kuii nyuok atoMOB BaHAIHS B OCHOBHOM COCTOS-
HuM *F 4, nponyckaior no merony Iltepna u I'epnaxa yepes
NONEepeHOe DE3KO HEOJHOPOAHOE MAarHUTHOE noJe npoTs-
¥eHgoeTrio [;=5,0 cm. PacuiensieHHe nyuyka HaG/IOAAl0T HA
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3KpaHe, OTCTOfIIEM OT MarHuTa Ha paccrosnue [,=15 cm.
Kunernueckaa sneprus aromoB 7=22 m3B. Ilpu kakom 3Ha-
YCHMM IpajUeHTa WHAYKUMM B MarHMTHOrO MOJIA PacCTOAHUE
MOKAY KpaHHMMHM KOMIOHEHTaMH pacIUEN/IeHHOTO Ny4YKa Ha
axpane Gyner cocraBanTb x=2,0 MM?

6.165. Ha ckonpko nonypoBHe# pacuenutcs B ciaGom mar-
HHTHOM II0JIe TepM:

a) 3Py; 6) 2Fn/,; B) 4D1/z?

6.166. AtoM HaxofuTCs B €1a6OM MACHHUTHOM MOJE C HH-
nykuueir B=2,50 kI'c. Haiitu nosnyio Benuuuny pacuensie-
HUSl B 3JIEKTPOH-BOJIbTAX CJIENYIOHX TEPMOB:

a) 1D; 6) °F,.

6.167. Kako#t spdexr 3eemana (npocroi, CiOXKHBIEH) o6Ha-
PYXHUBAIOT B CJab0M MarHUTHOM MOJI€ COEKTPajbHbIE JHHMH,
00y CJ/IOB/IeHHbIE CJICYIOLMME IEPEXOIaMH:

a) 1P—1S; 6) 2Ds;;—2Psy,; B) *D—>*Py; 1) 81 —5H ?

6.168. OmnpefenuTs COEKTPAJbHLIN CHMBOJ CHHIVIETHOTO
Tepma aToMa, €C/IM MOJIHAs IUMPHHA pacllenvyieHus 3TOro Tepma
B cj1a6oM MarHUTHOM nodie ¢ uaaykuues B=3,0 kI'c cocrasas-
er AE=104 mk3B.

6.169. l3BectHo, 4To cnekTpanbHas JHHHA A=612 HM
aroMa 00yCJIOBJIEHa NEPEXOJOM MEXKAY CHHIVIETHBIMH TEepMaMH.
Borumcnute uHTEpBaN AM MeXIY KpalHUMHM KOMIOHEHTaMH
3TOH JIWHHM B MArHUTHOM noJie ¢ uuayKuuelt B=10,0 kTc.

6.170. Haitru muHMManbHOe 3HaueHwe HHAYKUUM B mar-
HUTHOT'O MOJIA, NPU KOTOPOM CNEKTPajbHBIM NpubopoM ¢ pas-
pematomeii cnocobHocTeio A/6A=1,0-10° moxkHO paspewmuTsb
KOMIIOHEHTbl CHEKTPa/ibHOH JuHHM A=D536 M, of6ycioBJien-
HO#l mepexonoM Mex1y CHHIVIETHBIMH Tepmamu. HaGsolerue
BeIyT B HaNpaBJEHHH, NEPNEHJUKYJIAPHOM K MarHHTHOMY
HOJIIO.

6.171. Cpektpanbnas JuHUA, OOYC/IOBJIEHHASI NEPEXOAOM
D,—*P,, UCIBITHIBaeT pacUWenieHue B €1a6oM MarHUTHOM
none. [lpu Ha6mofneHMM NePNEHNMKYJISAPHO K HAIpPABJIEHHUIO
MardMTHOIO HOJIA MHTePBAJ MEXIY COCEAHUMH KOMIIOHEHTaMH
3eeMAHOBCKOA CTPYKTYpbl JIHHHHM cocTaBiaseT Aw=1,32X
X 10*° ¢~*. Haiith MHAyKuuio B MarHUTHOrO NOJIS B MeCTe Ha-
XOMAEHUA HCTOUHHKA.

6.172. Hekoropas cnekTpa/jbHasi JuHHA, 0OYyC/IOBJEHHASA
nepexonoM B %Si/,-COCTOSIHHE, paclienu/ach B ¢1a6oM MagHHT-
HOM [10Ji€ Ha IuecTh KOMNOHeHT. Hanucars cnekTpanbHbii cHM-
BOJI HCXOJHOI'O TepMa.

6.173. [lnunbl BoJIH MyG/ieTa 1KeITOH JUHUM HaTpHs (2P->
—2S) paeunl 589,59 u 589,00 sm. Hafiru:

a) OTHOUIEHHE HHTEPBAJOB MEXIY COCEAHUMH MOJLYpPOBHsA-
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MH 86€MAHOBCKOLO pacuienniervsi TepMoB 2Py, 1 2Py, B cnabom
MaTHUTHOM NON€; - -

6) upJyKUHo B MarHuTHOTO noJjs, npu KOTopoit MHTepBadl
MeXKJy COCEJHHMMH TNOXYPOBHSMH 3€€MaHOBCKOFO PacCillelVIeHHs
tepma 2P, Gyner B =50 pa3 MeHblIe eCTECTBEHHOro paciien-
JeHus Tepma 2P,

6.174. VI306pasuTb cXeMy BO3MOXKHEIX NEPeXOfioB B cnabom
MATHATHOM TOJIE MEXLY TepMaMH *Ps;, B Sy, Berucantb s
maruuTHoro noas B=4,bkl'c cmelierus

(B c~') 36eMaHOBCKHX KOMIIOHEHT STO JIH- %N/%

HUH.
6.175. OHy ¥ Ty Xe CHEKTPAIbHYIO * ~1
JIMHHIO, HCNLITHIBAIOULYIO aHOMaJIbHBEIH 3¢~ J \F—»z

¢dekt 3eemana, HaOmoznalT B Hanpas/e- m
iR 1, a Takxe B HanpapJeHuH 2 — 75
nocJie oTpaxernus oT sepkana 3 (puc. 6.12). Puc. 6.12
CKOMLKO KOMMOHERT 6yjeT HabmonaTbcs
B OGOMX HANPABJEHUAIX, €C/IH CNEKTpajbHasi JIHHKS OCyCJIoB-
JIEHa TEePeXoloM:

a) 2p -,,—*251/2; 6) 3P, —>38,?

6.176. BrupciuTb noJHoe pacilenienne Ao CHeKTpanb-

poit auuun 2D ,—>3P, B cna6oM MarHuTHOM ToJe ¢ UHIYKIHEH
B=3,4 xlc.

6.4. Menexkyssl M KpUCTasaAbl

@ BpamaTeibnas SHeprus JIBYXaTOMHOH MOJERYJARL
E;=hBJ (J+1), B=Hh/2l, (6.42)
rae B-—mBpamaTesbHasi NOCTOSIHHA (c—1), I —momenT nuepuun.
@ KoneGatenbHas SHepTUs JIBYXaTOMHOH MOJIEKYJIbL:
E,=%ho @-}1/2), (6.46)
IJie ‘0 — coGCTBEHHas 4acToTa KoJebanuii MOJEKYJibL
@ Cpernsin SHEPTHs KBAHTOBOIO TaPMOHMYECKOTO OCLHJIATOpA:

3 h
<E>:—22+W;)——_——l_' (6.48)

@ Uncio nopmaJbHBIX KoseGannil ojHoli TMoAspu3allul B pacuerte
Ha eUHuny o6pema KpMCTaJIJIa:

dN = 0? doj2n20®. (6.4r)
@ @opmyana He6as. Monspuas xoJebaTe/lbHas SHEPrus KpUCTallia:
1 T\* & 3d.
*dx
U=9R6 §+(f§) S X (6.4%)
)

rie © — peGaeBcKas Temnepatypa, 8= Fromacl®-
301



@ Monspras koneGaTe/bHaA TenJoeMKOcTh KpucTanna npu T <€ ©:

C = (12/5) R (T'/6)3. (6.4¢)
@ Pacnpesienenue cBOGOAHBIX 3JEKTPOHOB B MeTajJe BOjusH T =0:
dn=(V 2 m32/n2%3) V'E dE, (6.4x)

T7e dn— KOHLeHTpalus 31eKTPoHOB ¢ sHeprusamu E, E-|-dE. neprus E
OTCYMTHIBAETCH OT JHA 30HBI IPOBOJMMOCTH.
@ Yposenr Pepmu npu T =0:

Ep=(h2/2m) (3n2n)?/3, (6.43)
rfie i — KOHIEHTPauHs CBOOOAHBIX 3JIEKTPOHOB B MeTallie.
@ Popmyna Puuapacona—smmana. Tok HachILeHHs:
fuac= AT® exp (e@/kT), | (6.41)
rje ep— paboTa BHIXOAQ.
@ CobcTBeHHas 3€KTPONPOBOAMMOCTE IOJIYIIPOBOLHHKOBS

o =0 exp (— AE/2RT), (6.4x)
rie AE —mupHHa SanpelieHHO 30HbI

6.177. OnpenenuTs YIJIOBYIO CKOPOCTb BpAIIEHHS MOJIEKY-
Jbl S,, HaXofselics Ha MepBOM BO3GY:KIEHHOM BpalllaTeNbHOM
yPOBHE.

6.178. Haiitn nna monekysn HCl BpamatesnbHeie KBaHTO-
Bbl€ YHCJIA JIBYX COCEAHHX yPOBHeH, Pa3HOCTb SHEPTHit KOTOPHIX
7,86 m3B.

6.179. HaiiTu mMexauuyecKuii MOMEHT MOJIEKYJIBI KHCJIOPO/A,
BpainaTenbHas 5Heprusi Koropoit E=2,16 maB.

6.180. [IByxaToMHas Mo/eKyJia c MomeHTOM HHepiun 1,16
X 1073 r-cM® HaXoAMTCH B COCTOSIHHH C BpAlATENbHOH 3HEp-
rueii 1,8 m3B. Haifitn uactory o dortona (npunamnexaiero
YHCTO BpAIATE/IbHOMY CIEKTPY), KOTODBHI MOXKET HCIYCTHTh
JlaHHas MOJIeKyJia NPH NepPeXOfe U3 3TOr0 COCTOSHHS.

6.181. Tloka3aTp, 4TO HHTEpPBAJE YACTOT MEXKAY COCEIHHMHU
CNEKTPAJbHBIMH  JIHHHAMH YHCTO BpalllaTeJbHOTO CNEKTPa
HBYXaTOMHOH MOJIEKYJIBl HMEIOT OJHHAKOBYIO Besinuniy. Halitu
MOMEHT HHEePLHH H paccTosHHe MexxAy sffpamu Mosekynsl CH,
€CJIH WHTEPBAJE MEXKAY COCeNHHMH JIHHHAMH YNCTO BpalllaTesib-
HOIO CIEKTpa 3THX MOJeKyJl Aw=>5,47.1012 ¢,

6.182. Haiitu ana mosekyasl HF uncio spamarennusix
yPOBHEH, DACMOJOKEHHBIX MEXIy HYJIEBHIM M NEPBBHIM, BO3-
OyxIeHHBIM KosieGaTe/IbHBIMH YPOBHAMH, CUMTasi BpAINATelb-
HBIE COCTOSIHUS He 3aBHCALIMMY OT Ko/iebaTelbHEIX.

6.183. OueHHTb, CKOJBKO JIMHHH CONEPAKHT UHCTO Bpalna-

TesibHBIA cnekTp Mosnekys CO, MOMEHT HHepUHH KOTOPBIX
I1=1,44.10"3* r.cm2,
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6.184. Haiitu anA ABYXaTOMHOH MOJEKYJB YHCIO YHCTO
BpallaTeNbHBIX YPOBHEH Ha eIMHMYHBIA HHTepBan SHeprud
dN/dE B 3aBHCHMOCTH OT BpPamIaTeJbHOTO KBAaHTOBOTO uucna J
W BpamarenbHOH sHepruu E. BBUHCIMTD 3Ty BEJIHUMHY AJS
MoJieKyJkl wona npH J=10.

6.185. Haiity oTHOLIEHHe JHEpPrHil, KOTOpEHIe HEOOXOAHMMO
3aTpaTHTE JJ1s1 BOSOYIKJIeHus JBYXaTOMHOII MOJIEKYJ/bl Ha nep-
B KosebaTeNbHBIH M NEPBLI BpallaTe/bHBI! YPOBHH. BhI-
YHCIUTE 3TO OTHOIIEHUE ANS CIENYIOMHX Mosekyn: a) Ho;
6) HI; B) I,.

6.186. Haiitu oTHOIIEHYE YHCIa MOJEKYJ BOJOPOZa Ha Nep-
BOM BO3GYKIEHHOM KOJeGaTeJbHOM YDPOBHE K UHCJAY MOJEKYJ
HA NEpPBOM BO30YXKIEHHOM BpallaTeJbHOM YpPOBHE NpPH TeMre-
parype T=880 K. MImeTb B Buly, YTO KpPaTHOCTE BLIPOXKIEHHUS
BpallaTeJBHEIX YpoBHeH paBHa 2J--1.

6.187. Vimes B BHAY, UTO KpaTHOCTH BHPOXKJAECHHA BpaHia-
TEJBHBIX YpOBHel g=2J-1-1, HaliTH BpallaTenbHOE KBAHTOBOE
uncso J,, nanbogee 3aceneHHOTO BpauiaTeNbHOTO YPOBHA MO-
qaekyan O, npu temneparype T=300 K. H3o6pasuth npumep-
HEIH IpadUK 3aBHCHMOCTH 3aCeJIeHHOCTH BpAINATe/bHbIX YPOB-
neit N,/N, ot J npu 3Toii Temneparype.

6.188. Brisectu dopmyny (6.48), Hcnonbsys pacnpeleneHye
BosbipMana. ITTosyuuTs ¢ NOMOLIBIO Hee BhIpaXeHHe JJis MO-
nspHOil KosiebaTeNbHO Tena0eMKOCTH Cy oy JBYXATOMHOTO
rasa. Boupcautb Cy yop A8 Ta3a, COCTOALIECTO U3 MOJEKYJ
Cl,, npu remneparype 300 K.

6.189. B cepemyHe KoseGaTesbHO-BPAATENBHOR MOJOCH
cnektpa ucnyckanus motekyn HCl, rue oTcyTeTByeT «Hynepas»
JIMHHUS, 3ampelieHHas npaBuiIoM oT6opa, HHTEpBaJ MEXAY CO-
cequumy JuHuaMH Aw=0,79-10'® ¢~'. Bpmuucaute paccros-
Hue Mexay sppamu Mosekyasl HCL.

6.190. Bpuuc/auTh AJHHEL BOJH KPAacHOrO U (PHOJIETOBOTO
CIIYTHUKOB, GIMKaMIINX K HeCMellleHHOH JIMHUM, B KojebaTesn-
HOM CIIEKTpe KOMOMHALMOHHOTO paccesiHus Mojekyn F,, eciu
JUIMHA BOJIHBE Najaiomero ceera A,=404,7 HM.

6.191. Haiitu cobcTBeHHyl0 YacToTy KonebaHuii u Ko3hdu-
LIMEHT KBasuyIpYyrofl CHJBl MOJIEKYJHI S,, eclH B KoJsiebarelb-
HOM CHEeKTpe KOMOMHAIMOHHOTO pacCesiHHA CBeTa JJHHLI BOJIH
KpacHoro u (HoJeToBOTO CIHYTHUKOB, OMMKaflINX K HecMe-
mehnbit TuHuy, paBHel 346,6 u 330,0 HM.

6.192. Hajity OTHOILIEHHE MHTEHCHBHOCTeii (PHONETOBOTO H
KPAacHOro CNyTHHKOB, GaXaHIIMX K HECMEIEHHOH JIMHUH, B
KosieGaTeIbHOM CHEKTpe KOMOHMHALMOHHOIC paccesinusi CBeTa
Ha monekyJiax Cl, npu temneparype 300 K. Bo ckosnbko pas us-
MEHHTCS 5TO OTHOLIEHHE NPH YBEMHYeHHu TeMIepaTyphl BABOE?
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6.193. Haitty nocrosiHHyi0 a@ NPOCTPaHCTBEHHO-LEHTPUPO-
BaHHOH KyOW4YeCcKOH pelleTKH MosiuOheHa, 3Has ero mAoT-
HOCTb.

6.194. -3Has NJAOTHOCTE MeNV, BHIYUCJHUTD MNOCTOSHHYIO @
€€ IPaHeleHTPUPOBAHHON KyOHYECKOH pelieTKH.

6.195. Onpenenutsh nioTHocTs KpucTasna NaCl, mocrosn-
Hasi KPUCTAJITUUECKOH pewieTku koroporo a=0,563 HM.

6.196. 3Has NOCTOAHHYIO @, ONpPENE/HTH MEXKMJIOCKOCTHEIE
paccTosinuA dygo, dyzo ¥ dyiy ANA KyOHUECKOH peueTKH:

a) npoctof; 6) 0OBEMHOLEHTPUPOBAHHOM; B) TpaHeleHTPH-
pPOBaHHOH.

6.197. IToka3sarb, 4TO MEKIJIOCKOCTHOE paccTosiHue d mis
cHcTeMB! nuocKocteft (hkl) B npoctoit KyGuueckoil pellieTke ¢
NOCTOSTHHOH @ OMNpeieNsieTcd Kak d=a/Vh2+k2+lz.

6.198. Ilocrosnnas KyOuueckol rpaHeneHTpUpOBaHHOM
pemerku Menu pasHa 0,361 Hm. Hanucars munnepoeckue uH-
JEKCBI CHCTeMBI MJIOCKOCTEH, MJIOTHOCTb pACHOJIOKEHUS aro-
MOB B KOTOpPHIX MakKcuUMasbHa. BBMHCIUTE 3Ty IJIOTHOCTD
(atom/cm?).

6.199. Borucnuth 1/ KyOHUeCKOH pelieTKH YIJIbl MEXIY
npamoii [123] u ocamu [100], [010] u [001].

6.200. Onpenenutb yuc/i0 COOCTBEHHEIX MONEPEYHBIX KOJe-
GaHdfi CTpyHB! AJIMHEI [ B HHTepBajie 4acToT o, w-+dw, ecau
CKOpOCTL pacnpocTpaHeHHsi KoneGaHuit pasHa v. Cuutath, 4YTo
KoJsieOaHusi TPOUCXOAAT B ONHON MJIOCKOCTH.

6.201. Iwmeercsa npsiMoyrosbHas MmeMOpaHa miomazneio S.
Haiiti yucio coGCTBEHHBIX KOJieGaHuil, NepneHaHuKyAsApHLIX K

€e MJIOCKOCTH, B MHTepBaje 4actoT o, o-+do, ecid CKOpocThb
pacnpocTpaHeHusi KoJieGanuii paBHa v.

6.202. Haiitu uncio coOcTBeHHBIX MOnepedHBIX Ko/eGaHHi
NPSAIMOYTOJIBHOrO napasJenenunena obweMoM V B HHTepBase
4acToT ®, 0-+d®, eciM CKOpoCcTh pacHpoCcTpaHeHHs KoseGaHHi
paBHa v.

6.203. Cuuras, 4TO CKOPOCTH PaCpOCTpPaHEHHS MPOAOJb-
HBIX Y MONepeYHbIX KoseOaHH# ONVMHAKOBEI U PABHHL U, oNpeje-
JIMTb Je0aeBCcKylo TeMneparypy:

a) /s OJNHOMEPHOro KpHCTa/Jia — LEMOYKH W3 OJMHAKO-
BLIX aTOMOB, CONEPKAILEH 1y aTOMOB Ha E€NUHHILY JAJTHHBI;

6) A/1a HByMepHOTO KpHCTasLja — IJIOCKOH KBalpaTHok
pelleTKH U3 ONMHAKOBLIX aTOMOB, COJEpiKaliel 1, arOMOB Ha
SIHHHLY MJIOLIAMH;

B) AJIS NPOCTOH KyGHYECKOH PelIeTKH M3 OJHHAKOBBIX ATO-
MOB, COZEpHallel n, aTOMOB Ha eIUHUIY ofnema.

6.204. Beruyicaiutb zeGaeBcKyio TeMmepatypy ANs Kesesa,
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y KOTOPOro CKOPOCTH pAciipOCTpaHeH A NPOJOIbHBIX U fonepey-
HBIX KosieGaHuiH paBHBI cooTBeTcTBEHHO 5,85 M 3,23 km/c.

6.205. OuenuTh CKOPOCTH PACHPOCTPAHEHUS AKYCTHYECKHX
KO/MGaHHA B amoMuHuH, NeGaeBCKasi TEMNepaTypa KOTOPOro
06=396 K.

6.206. IlonyuuTs BhIpakeHHe, ONpeeAIOmee 3aBUCHMOCTE
MOJIIDHO# TENJIOEMKOCTH OJIHOMEPHOTO KPHCTA/NIA — LENoY-
Kd ONMHAKOBBIX aTOMOB — OT Temmneparypel T, eciu IeGaes-
CKasi TemMnepaTypa LENOouKH papHa ©. YnpocTuth nosyyeruoe
BhIpaxKeHue Juis caydas T->0.

6.207. [lns uenouku ONMHAKOBBIX aTOMOB YacToTa Kose6a-
HUH @ 32BHCHT OT BOJIHOBOTO YHCJIA 2 KAK = yaxc Sin (ka/2),
TI€ @,ayc — MAKCUMAJIbHASI YacTOTa KojeGauui, R=2mn/A —
BOJIHOBOE YMCJIO, COOTBETCTBYIOLIEE YACTOTE ®, @— PACCTOSIHHE
MEXIY COCeJHHMH atoMamH. Bocrnosns3oBaBINHCh 3TUM Aucniep-
CHOHHBIM COOTHOILIEHHEM, HAHTH 3aBUCHMOCTb OT @ YucJja
NPOJIONBHBIX  KOJIEOAHUH, IPUXOAAMMXCS HA eIMHHYHBIH HHTep-
BaJ 4acror, T. €. dN/dw, ecniu AnnHa nenoyxkd pasHa [. 3uas
dN/dw, Haiitu nonnoe 4ucao0 N BO3MOMNHBIX IPONO/IBHBIX KOJIe-
6anuil Lenouky.

1]
P od
g8 P
A
0k y,
04
//

82—

7

/
0 07 0% 08 08 i7(3

OHT Puc. 6.13

6:208. BeuucauTs 3Hepruio Hy/eBLIX KOJIEOAHHE, IPHXOMS-
Iyiocs Ha OfMH rpaMM Meiu C AeGaeBCKOH TeMneparypoi © =
=330 K.

6.209. Ha puc. 6.13 nokasas rpaduk 3aBucHMOCTH TemJo-
€MKOCTH KpucTa/ia ot Temnepatypst (no [ebarw). 3aech Cyy—
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KJ1acCHUECKas TeIJIoeMKocTb, © — nefaeBckas Temneparypa.
HaiTy ¢ HOMOLIBIO 3TOTO rpajpuka:

a) Je6aeBCcKyw0 Temnepatypy Aasi cepebpa, eciy npu T=
=65 K ero monsipnas tensioemMkocTh papia 15 Jhx/(moas-K);

6) MoasipHyio TenjioeMKocTh amomunus npn T—80 K,
ecsn npu T=250 K ona pasna 22,4 IIx/(monb-K);

B) MaKCHMAaJIbHYIO YaCTOTy KoJieGanuit /st Me, y KOTOPOi
npu T=125 K TennoeMKocTb OTNHYaeTcsi OT KJIACCHUECKOro
sHauenusi Ha 25 %.

6.210. TTokasaTh, UTO MOJISpHAas TEMJIOEMKOCTE KPHCTanjia
npu Temneparype 7<©, rie O — nebaeBckas Temnepatypa,
onpezensiercst dopmynoit (6.4e). \

6.211, HaliTH MaKCHMaJbHYIO YacTOTY @yaxe COOCTBEHHBIX
koneGanuil B KpHCTAJLIE ¥keJe3a, eC/H NpH TeMnepatype T—=
=90 K ero yznenbnas tensoemkocts ¢=2,7 MILx/(r- K).

6.212. Moxuo au cuntath Temnepatypsl 20 u 30 K nusKuMH
A KpHCTa/ia, TeMJIOEMKOCTb KOTOPOTO MPH STHX TeMnepa-
Typax pasna 0,226 u 0,760 Ix/(Monb- K)?

6.213. Ilps HarpeBanuMM KPHCTa/ia MEH Macchl m=25 T OT
T,=10 K 10 T,=20 K eMy ObljIO COODIIIEHO KOJHYECTBO TEII
Q=0,80 . Halitu neGaesckyw TemnepaTypy © nas Meay,
eciy T, u T,

6.214. BriuncsuTe cpe/iHee 3HAUEHHME 3HEPIuM HYyJIEBHIX
Kosie6anvii, npuxoisAneficss Ha OJHH OCUMIUIATOP KPHCTasa B
mvonen JleGasi, ecam neGaeBckas Temneparypa KpHCTamia
paeHa O.

6.215. OuenyTh SHEPTHI0 HYJEBHX KoOneOaHHi MOJA ajo-
MHHHA, €CJIH MeXaToMHoe paccTosigve a~0,3 HM H CKOPOCTh
pacnpoCTPaHEHHs aKyCTHYeCKHX koseGanuii v~4 km/c.

6.216. HM300pasuTe CHEKTP paclpelesieHHs SHEPrHH KoJje-
Ganuii KpucTaiia no yactoram (6e3 yuera HyJeBHIX KoneGa-
HH#).

Paccmorpers gBa cayuas: T=0/2 u T=0/4, roe © —
JieGaeBcKas Temnepatypa.

6.217. OuenuTbs MaKCUMaJibHbIE 3HAYCHHS SHEPTrUM H HM-
nyJeca ¢oHOHa (3BYKOBOIo KBaHTa) B MeflH, JeGaeBckas Temie-
patypa koropoii pasHa 330 K.

6.218. Kpucraan cocrout u3 N onuHakoBex atomos. Ero
JeGaeBckasi TemnepaTypa paBaa ©. HafiTu uHcio ()OHOHOB B
HHTEpBaJsie yactoT (0w, w+de) npy Temnepatype 7. ne

6.219. BocnosnpsoBabuiuch ¢gopmysiofi (6.4:), HaHTH OpH
T=0:

a) MaKCHMaJbHYI0 KHHETHUYECKYI0 3HEPrHI0 CBOGOMHBIX
3JIEKTPOHOB B MeTajlje, ecqu HMX KOHLEHTpalMsi paBHa n;

6) cpenHIOI0 KMHETHYECKYIO 3HEpPTHIO CBOCOLHLIX 3JIEKTpO-
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HOB, €CJHM HMX MaKCHMaJIbHAasA KHHETHYecKas 3Heprus paBHa
Tmaxc-

6.220. HafiTH OTHOCHTE/IbHOE YHCIO CBOCOAHBIX 3JIEKTPOHOB
B MeTajsie, SHEPrusi KOTOPBIX OTJIMYAeTCs OT SHepru Pepmu
ge GoJiee weM Ha 7==1,0 %, ecnu Temneparypa meramna T=0.

6.221. CKOJIBKO HPOUEHTOB CBOOOAHBIX 3JIEKTPOHOB B Me-
tae npi 7=0 HMeeT KHHETHYECKYIO SHEDIHIO, NpPEBBINAK-
LIYIO IMOJOBHHY MaKCHMAaJIbHOM?

6.222. Haiiti 4Hc/io CBOOONHBIX 3JIEKTPOHOB, HPHXOAALIMX-
cfl Ha ofiuH atoM HaTpus npu T=0, ecau yposerb Qepmu Ep=
=3,07 3B. IIOTHOCTE HATPHSA CUMTATh M3BECTHOH.

6.223. Jlo Kkakoii Temneparypw Hajno Owwio Obl Harpeth
KJ1aCCHYECKHH 3/IEKTPOHHBIH a3, 4ToObl CPEJHsA SHEPrHs €ro
3JIEKTPOHOB OKa3anach PaBHOfl cpejHefi 3HEPrHMH CBOGONHBIX
snekTpoHoB B meny npu 7=0? CuuTarh, YTO Ha KaxKIbIi aTOM
MEJH IPHXONHTCS OJHH CBOGOIHBIH JIEKTPOH.

6.224. BruncauTe HHTepBan (B 3JIEKTPOH-BOJIBTAX) MEKLY
COCEJIHUMH YPOBHSIMH CBOGOIHBEIX 3JEKTPOHOB B MeTaslie NpH
T=0 p6mu3u ypoBHa @DepMmH, €CNM KOHHEHTpauus CBOGOJ-
HBIX 3JeKTpoHoB n=2,0-102 cM™® u ofpem Metayia V=
=1,0 cm3.

6.225. BocnonbsoBasuiucek ¢gopmydniofi (6.4:x), HafiTH npH
T=0:

a) pacnpefesieHHe CBOCOMHHIX 3JIEKTPOHOB IO CKOPOCTAM;

6) oTnolnen#e cpefiHeil CKOPOCTH CBOOOAHBIX 3JEKTPOHOB
K UX MaKCHMaJIbHOH CKOPOCTH.

6.226. OueHUTh MHHHMAJBHYIO JI€OpOHJIEBCKYIO IJIHHY BOJ -
Hol CBOOOAHBIX 3JEKTPOHOB B Metajuie npu 7=0, nonaras,
YTO MeTanJ COIEPKHT IO OfHOMY CBODOIHOMY 3J€KTPOHY Ha
aToM, @ ero peilleTKa sBJISIETCA NMPOCTOH KYOHYECKOH C mnepHo-
IoM a.

6.227. Vicxomsa u3 Qopmynsl (6.4:x), HaliTH pyHKOHIO pac-
npefiefieHds CBOGOIHBIX 3JIEKTPOHOB B Merawie npu T=0 no
1eGpOHNIEBCKHM J[JIHHAM BOJIH.

6.228. BoiuKcauTh JaBieHue 3JEeKTPOHHOrO rasa B MeTan-
JugeckoM HaTpuu npu T=0, ecH KOHIUEHTpaIus CBOOOAHBIX
3€KTPOHOB B HeM n=2,5:10% cu™?. Bocnosnb3oBarbes ypas-
HEHHEM JIJsl IaBJeHHs HIEeaJbHOro rasa.

6.229. Ilvess B BHAy, YTO CpefHSIsi 3HepPrus CBOGOLHOTO
3MeKTpoHa B MeTajuie npu Temneparype T ONpeA/seTcs Kak

KE>=(3/5) E¢[14 (57%/12) (KT/EF)*],
HaiiTu A5 cepebpa, neGaeBckas TeMieparypa kortoporo 210 K

u sueprusa Gepmu Ep=5,5 3B, oTHoweHHe TEHJIOEMKOCTH
3NEKTPOHHOTO Ta3a K TEIoeMKOCTH pemerku mpu 7=300 K.
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6.230. TloBbuueHMe TEMIEPATypHl KaTofla B 3JEKTPOHHON
snamne oT sHauennss T=2000 K na AT=1,0 K yBe/HunBaeT TOK
Hacbulesnsi Ha n=1,4 %, Haiitn pabory BbIXOZ2 3JI€KTpOHa.

6.231. Haitn Ko3(p@dHUMEHT NpesoMJIeHHsT MeTalJIHIeCKOro
HATpHA LJIA SJEKTPOHOB C KHHETHUeCKo# sHepryeit T=135 5B.
Cuntarh, YTO Ha KaxAbH 8TOM HATpHs MPUXOANUTCH OAHH CBO-
GOLHBIE 3JEKTPOH.

6.232. HaiiTH MHHMMAJBLHYIO 3HeprHio o6pa3’oBaHUs Naphl
5MEKTPOH — JIpKa B GeCIPUMECHOM TOJYNPOBOAHHKE, Npo-
BOZMMOCTL KOTOPOTo Bo3pacTaeT B 11=5,0 pa3 npH yBeJuIeHHH
Temnepatyps ot T;=300 K 1o 7,=400 K.

6.233. I'lpy ouenbp HM3KMX TEMIeparypax KpacHas rpaHmua
(OTONPOBOANMOCTH UHCTOro GeCTpHMECHOTO repMaHus A=
=1,7 mxm. Hajitn TemnepatypHbiii KO3D(hHIHEHT CONPOTHBIE-
HHg JaHHOTO TrepMaHus TpH

1”; KOMHAaTHOH Temmneparype.
\ 6.234. Ha puc. 6.14 noka-
5 \ 3aH rpadHK 3aBHCHMOCTH JIOTa-
pupMa NPOBOJUMOCTH OT 06-
\ partoii Temnepatypel (T, KK)
4 \ A HEKOTOpOro noJaynpoBOX-
HHKa n-Hna. Haiiti ¢ nomomero
z 3TOro rpaduka IIUPHHY 3ampe-
—— I{eHHON 30HB! NOJYNPOBOAHMKA
W SHEPrHI0 aKTHBallMM JOHOp-
v 1ozo3 4 HBIX yPOBHE. d
Puc. 6.14 6.235. YiennHOE CONPOTHE-

JieHHe HEKOTOporo yHcToro Gec-
IPUMECHOTO TOJIYNIPOBOAHNKA NPH KOMHATHOH TeMIEpaType
p=50 Om-cm. TTocsie BKJIOUEHHS WCTOYHHKA CBETa OHO CTaJIO
p1=40 Om-cM, a yepe3 =8 McC nocJie BHIKJIOUEHHSI MCTOUHHKA
CBeTa YIEeJbHOE CONPOTHBJEHHE OKasanock P;=45 Om-em.
Haiitn cpentee BpeMsi JKM3HH 3JIEKTPOHOB MPOBOAMMOCTH H
JLIPOK.

6.236. Ilpm wusmepennu adpdexTa Xosja MJIACTHHKY H3
NOJyNPOBOAHKKA p-TUla IWMPHHLL A =10 MM 1 Junuel =50 MM
[OMECTMJI B MarHuTHOe nose ¢ uHAykuued B=5,0 k[le.
K KoOHLIAM TUIACTHHKH TNPHJIOKHJM PasHOCTb NOTFEHIHAJIOB
U=10 B. Ilpn 3ToM XO0/JIOBCKash pasHOCTb MOTEHIHaJOB
Uyx=50 MB u yzensHoe conpotuBiaenne p=2,5 Om-cm. Haliru
KOHLEHTPALHIO ABIPOK H X HOJABHIKHOCTD.

6.237. I'lpn usmepenuu sdxpekTa Xo/a B MATHHTHOM MoOJI€
¢ unaykuyed B=5,0 k¢ nonepeuHass HanpsKeHHOCTb 3JieK-
TPHYECKOTO TNOJIs B yHCTOM GecniprmMecHOM repMaHHH OKa3asach
B =10 pa3 MeHblle NpopoJbHOH HaNpPMKEHHOCTH SJIKTPH-
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yeckoro mnoJis. HafiTH pa3HoCcTh MOABHIKHOCTEH 3JIEKTPOHOB
NPOBOJMMOCTH H JILIPOK B JIAHHOM I10/1y IIPOBOJIHHKE.

6.238. B HekoTOpOM RNO/MYNMPOBOAHHKE, Y KOTOPOrO MOA-
BIJKHOCTb 3JIEKTPOHOB npoBofuMOCTH B N=2,0 pasa Gosblie
MOJIBHIKHOCTH JIHIPOK, >ppert Xosna He Habmopastcsa. Haitu
OTHOLLIEHHe KOHLEHTPALHMi ILPOK H 3JeKTPOHOB NPOBOAMMOCTH
B 3TOM [OJYyNPOBONHHKE.

6.5. PaanoakTHBHOCTH

@ OcHoBHOH 3aK0H PajMOaKTHBHOIO pacnaja
N=~Nge-M. (6.5a)

@ Cssi3ab Mexiy NOCTOSIHHOM pacmafa A, CpPEIHHM BpeMEHEeM yKH3HHU T
H nepHonoM noJypacnama 7:

A=1/t=n2)/T. (6.56)
@ AxTHBHOCTH
A=|dN/di | =AN. (6.58)

@ YIennnas akKTHBHOCTb— 3TO AKTHBHOCTE €IHHHILEI MACCHl BEIIECTBa.

@ Hyxiug—aToM C oOnpene/eHHbM SAPOM (HampuMep, HyKJIHIB
1C y 23Mg). Hykanasl ¢ ONHHAKOBLIM Z W pasHbIMH A Ha3bIBAKOT H30TO-
nmamu (wanpumep, %8Co u %Co).

6.239. 3HasA NOCTOAHHYIO pacnaja A siipa, ONPeAeIUTb:

a) BepOSITHOCTb, YTO OHO pacrnajercd 3a spems ot 0 no I;

0) ero cpeliHee BpeMs XXH3HH T.

6.240. Kakast 10151 palliOaKTUBHBIX sinep KobaJibTa, MepHON,
noaypacnazia Kotopeix 71,3 cyT, pacnajercs 3a mMecs?

" 6.241. Cronbko P-yacTuil ucmyckaer 3a ofuH yac 1,0 Mkr
2N a, nepuos noypacnaja kotoporo 7=15 u?

'6.242. Ilpn usyyenuu P-pacnaja Mg B momeHtT =0 6bin
BrJIOUeH cueTunk. K momenty £,=2,0 ¢ oH 3apeructprupoBan
N, B-uactun, a K MomenTy ¢,=3% B 2,66 pasa Gosbiue. Haiitu
cpenHee BpeMsl XU3HHM NaHHBIX sifiep.

6.243. AKTHBHOCTb HEKOTOPOrO PaJHOHM30TOHA yMEHBLIIAET-
cs B 2,5 pasa sa 7,0 cyt. Hafitu ero nepuosi noaypacnana.

6:244. B nHaya/bHBI MOMEHT aKTHBHOCTh HEKOTOPOIO paiHo-
usotona cocrab/siia 10,8 bk, KakoBa 6yjieT ero akTHBHOCTD O
HCTRYeHHH MOJOBHHEL [IepHojia foaypacnajia?

6.245. Haiitu nocTosiHHYI0 pacnaja u cpeliHee BPeMsl U3HH
panuoakTuBHOro %Co, ec/iM ero akTHBHOCTb YMeHbIaeTcs Ha
4,0 % 3a uac.

6.246. Ilpemapar 23U maccm 1,0 r wanyuaer 1,24.10*
anba-yacTun B cekyHay. Haiitu ero nepuop noaypacnajia.
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6.247. OnpesenuTs BO3pacT APEBHHUX JEPEBSIHHBIX INpelMe-
TOB, €CJIH YAE/IbHAs aKTHBHOCTH H30TONA 4C y HHX COCTaBJsET
3/5 yHenbHO aKTHBHOCTH 3TOIO XK€ H30TONA B TOJBKO YTO
cpyOnennbix nepeBbsix. Ileproa nonypacnana “C papern 5570
JieT.

6.248. B ypanoBoii pyle oTHolleHHe yrcnaa sigep *3¥U K
uncy sizep 2°°Pb cocrabasier 1==2,8. OileHUTh BO3PACT PYJHL,
CYHTasi, YTO Bech CBUHell 2°Pb siBisieTcst KOHEUHRIM IIPOAYK-
TOM pacnaja ypasoeoro psja. Ilepuon nonypacnaga 28U
paseH 4,5.10° ser,

6.249. BLuHCAHTE yZAEJbHBE AKTHBHOCTH 22Na u 338U,
NepHONEl Mosypacnaja KOTOpeX paBuul 15 v u 7,1-10° ner.

6.250. B kpoBb uejoBeKa BBeJH HebO/bIICE KOJHYECTBO
pacTeopa, cofepxaitero Na ¢ aktHBHOcTbIO A=2,0-10° BK.
AxtuBHOCTL 1 cM3® KpoBH uepes (=5,0 u okasanace A'=
=0,267 bx/cm®. Tlepuon nonypacnaja AaHHOTO PajJHOH30TONA
T=15 u. Haittn o6beM KPOBH Ye/IOBEKA.

6.251. YjenbHasi akTHBHOCTb Nperapara, COCTOSILETo H3
akTHBHOrO KoGanbra 58Co B neaktHBHOro %Co, cocTaBasier
2,2-10** Bx/r. Tlepnon nonypacnaza %¢Co pasen 71,3 cyToK.
Haiitn oTHOlLlleHHe MacChl aKTHBHOTO Ko6asnbTa B 3TOM Iipena-
paTe K Macce npenapara.

6.252. Hexkotophlil npenapar COJAEPXKHT JBe [-aKTHUBHLE
KOMIIOHEHTHL C Pa3JHYHKMH nepHojaMHi nosnypacnaja. Hawme-
peHHs JlaaH CJEAYIOILYO 3aBHCHMOCTh HaTypanbHOTO JiorapHp-
Ma akTHBHOCTH Tipenapara oT BpeMeHH ! B uacax:

t 0 1 2 3 5 7 10 14 20
InA 4,10 3,60 3,10 2,60 2,06 1,82 1,60 1,32 0,90

Haiitn nepuof nonypacnajia o6enX KOMMNOHEHT H OTHOILIEHHE
YHCces PaJHOaKTHBHHIX fep 3THX KOMIIOHEHT B MOMEHT {=0.

6.253. Pamuousoton 2P, nepuoj nojypacnaja KOTOpOro
T=14,3 cyT1, obpa3yercss B silepHOM peaKTOpe CO CKOPOCTHIO
g=2,7-10° sizep/c. Yepes ckKonbKO BpeMEHH IOCJE Hauyasa
o0pasoBaHusl 3TOTO pAajHOH30TCNA €Tr0 AKTUBHOCTL CTaHET -
A=1,0-10° bk?

6.254. flnpa A, c nocTosiHHOH pacnaza A; npeppamlaloTcs
B sinpa A, ¢ NOCTOSIHHON pacnafa A,. CuuTasi, YTO B HAYaJbHbIH
MOMEHT Tpenapar coliepan ToJbKo Aapa Aj, HalTH:

2) 3aKOH HaKOIUIeHHsl sifiep A, co BpeMeHeM; 8

6) NpOMeKYTOK BpeMeHH, uepe3 KOTOPHIE KOMHYECTBO sIiep
A, nocTHrHer MakcuUMmyMa,

6.255. Pemnte npemwifymyio 3afaqy, ecian A,=A,=A.

6.256. P anmoakTHBHLE sifipa Aj HCNIEITHBAIOT NPEBPAINEHHA
no uenouke A—A,~A; (cTaGHILHBIE) € COOTBETCTBYIOLHMH

310



HOCTOSIHHBIME pacnaja A; u A,. B HauanbHEI MOMEHT Ipenapar
cofiepXkaJ TOMbKO fiApa A, B kosmuecTse N, Hafitn 3akon
HAKOILJICHHS] CTaOWJIbHBIX sjiep -As.

6.257. PaguoaktupHue sijpa *°Bi pacnagaiwress no le-
Hogke

2oBj ™ #10Po e 208Ph  (cTaGuIibHELE),
]

riie nocrosHubie pacnaga A, =1,60-10"° ¢™* n A,=5,80-10"
¢}, Buunciuth - W P-akTUBHOCTH npenapata 2°Bi maccht
1,00 Mr gepe3 mecsll rocse ero H3COTOBJIEHHS.

6.258. a) Kakue sigpa oGpasyioTcsl M3 o-aKTHBHOTO 22Ra
B pe3yJibTaTe IATH Q-pacnajioB W YeTeipex P~ -pacnajgos?

6) Ckospko - n P-pacnaznes uenbitoiBaer 38U, npespauia-
fiCb B KOHEYHOM CYeTe B CTaGHIBbHBHIE 2°°Pb?

6.259. IloxouBineecsi spo 2°Po ucnyctusio «-4acTHLY €
kuHeTHYeckoll sHeprueit 7,=>5,77 MsB. Haiitu ckopocTs
otaaqu aouepHero sfpa. Kakyio Ao NOJHOH SHEPTHH, OC-
POBOXKIAEMOH B 5TOM IPOLECCE, COCTABJIAET SHEPrusl OTAAYH
JogepHero sfpar

6.260. OnpenenuTb KOJHYECTBO TeIlJ1a, KOTOPOE BBIIE/IsET
1,00 mr npenapata **Po 3a nepHoj, paBHbIH CpEIHEMY Bpe-
MEHU KH3HH 5THX sIIep, €CJIH HCIYCKAaeMble O-YACTHIBI UMEIOT
KHHETHYECKYIO 3Hepruo 5,3 MsB H IpakTHyecKd Bce AOYEp-
uue sapa o6pasyioTcsl HEnocpefCTBeHHO B OCHOBHOM COCTOSI-
HUH.

6.261. Anpda-pacnan siiep *°Po (M3 OCHOBHOTO COCTOSTHHS)
CONPOBONKAETCA HCIYCKAHHEM JIBYyX TIPYNN Oi-9ACTHI[ C KuHe-
TugeckuMH 3ueprusMu 5,30 u 4,50 MsB. B pesyasTare aouep-
HHE fpa OKa3bIBAIOTCSl COOTBETCTBEHHO B OCHOBHOM M BO3-
GyXJeHHOM cOCTOSHUAX. HaliTu sHepruio y-KBaHTOB, HCMYCKa-
eMbIX BO3OYKIEHHBIMH siipaMu.

6.262. Cpennuit npo6er a-4acTUIlbl B BO3AYXE Ip¥ HOPMaJ/ib-
HBIX yCJIOBHAX onpefensieTcs dopmysofi R=0,98-10727 o§ cm,
rae v, (cM/c) — HauasmbHas CKOPOCTh G-YacTHLBL. Beryucauts
ISl 0-YACTHIBL C HAYaJbHOR KHHETHYECKOH sHeprueil 7,0 MaB:

a) ee cpennuil npoder,

6) cpefuee YHCJIO Nap MOHOB, KOTOphie oOpasyer HaHHas
©-4aCTHLIA HA BceM MyTH R, a TaKKe Ha nepBOi NMOJIOBHHE ero,
cyuTasi, yTo 5HEprusi o0pa3oBaHHUs OMHOH NAapsl MOHOB paBHA
34 3B.

6.263. Haiitu suepruio Q, eenessoulyiocs ip p~-u B*-pac-
najax 4 npu K-saxeaTe, ec/ii H3BeCTHBI MACCHI MATEPHHCKOrO
atoma M,,, foueprero atoma M, 4 37€KTpoHA 1.

6.264. Hafitu ¢ nomMoupio TaGMuYHbIX 3HAYEHHH Macc HyK-
JNHJIOB MAKCHMAJILHYI0 KHHETHUecKylo suepruio f-vacTun, uc-
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NycKaeMuiX sapami *Be, B COOTBETCTBYIOULYIO KHHETHYECKYIO
SHEPTHIO JIOUEPHHUX fZLiep, OOpPa3yIOMUXCsl HEMOCPENCTBEHHO B
OCHOBHOM COCTOSIHHH.

6.265. OuennTh KOJWYECTBO TEIJA, BLIJIEEHHOTO 328 CYTKH
B Kanopumetpe P~ -akTuBHbIM nNpenapatom *Na maccul m=
=1,0 mr. CunTaTh, 4TO BCe P-YaCTHLLI B CPEHEM HMEIOT KHHE-
THYECKYIO SHEPTHIO, PaBHYIO 1/3 MaKCHMaIbHO BO3SMOXKHOH NpH
nanHoM pacnaze. Ilepuon nonypacnaga Na pasen T=15 u.

6.266. BLunC/HTH ¢ TIOMOINBIO TaOJHYHBIX 3HaueHuil Mace
HYKJHJIOB KHHETHYeCKHe 3HEPrHH NOSUTPOHA U HEHTPHHO,
HeTycKaeMblX siapoM MC B ciyyae, KOTfa JoyepHee sIApO He
HCOBITHIBAET OTAAYH.

6.267. HaiiTh KHHETHYECKYIO SHEpPTui0 Jipa OTAAYH IIpH
NO3HTPOHHOM pacnazie aipa **N, ec/n 3HepTHA NO3HTPOHA MaK-
CHMANbHA.

6.268. OnpesieNHTL € NOMOLIBIO TaGJIHUHLIX 3HAYEHUH Mace
HYKJHJIOB CKOPOCTb $i/ipd, BOSHMKalOIEro B pesysbrare K-
3axpaTa B HyKIuzie "Be, eciu JjloyepHee sifipO OKAasbIBAETCH He-
NOCPEACTEEHHO B OCHOBHOM COCTOSTHMH,

6.269. BosGyxneHHbe anpa '*°Ag, nepexojsi B OCHOBHOE
€OCTOSIHME, MCIYCKAIOT MJIH Y-KBaHTHI ¢ sHeprueii 87 kaB, nan
KOHBEpPCHOHHbIe K-31IEKTPOHLI (HX 3HEPTrHs CBA3U pasHa 26
K3B). Onpenenutb CKOPOCTb 3THX 3JIEKTPOHOB.

6.270. CpobosiHoe nokousieecs: sigpo 9r ¢ snepruell Bos-
6yxpenna E=129 KsB nepemso B OCHOBHOE COCTOSIHWE, HC-
IYCTHB Y-KBAHT. BBLIYHC/JHTD OTHOCHTEJIPHOE H3MEHEHHE 3Hep-
FHH y-KBAHT4, BO3HHKAIOUIEE B Pe3y/bTaTe OTAAYH fp4a.

6.271. C Kakoi CKOPOCTBIO AOJKHBE CONUKATHCS HCTOYHHK H
NOIJIOTHTE b, COCTOSIME H3 cBOGOAHBLIX Aziep *°'Ir, yToOHl Ha-
6/110/1a10Ch MAKCHMANBHOE TIOIVIOLIEHHE P-KBAHTOB C SHEPruei
£=129 k3B?

6.272. VCTOYHVMK 9-KBAHTOB PACNOJIOKEH Ha A=20 M Bbie
nornotutens. C Kakodl CKOpPOCTHIO HEOOXOIMMO TNepeMeliaTh
BBEPX HCTOYHMK, YTOObl B MeECTE PACTOJOMKEHHMS INOIJIOTHTE-
Jsl TIONHOCTHIO CKOMIIEHCHPOBATH I'PAaBHTALMOHHOE HM3MeHe-
HHE 3HEPrHM 7J-KBAaHTOB, OGYC/JOBJIEHHOE NOJNEM TATOTEHHUs
3emaH?

6.273. Ha kakyio MHHHMajbHYIO BHICOTY HeoGXOAHMO Hof-
HSITh MCTOYHHMK Y-KBAHTOB, cojepiamuil BO3OYXKJEHHbIE sfapa
$7Zn, ytoGbl NPH PerHcTpaUHM HAa NIOBEPXHOCTH 3€MIM TpaBH-
TALMOHHOE CMeleHxe JUHHH Mécc6ayspa NpeB3OLIO LIHPHAY
3ToH JMHMH? M3BECTHO, YTO pETHCTPHPYEMBIE YP-KBAHThLI HMEIOT
sHepriio £=93 k3B ¥ BO3HHKaIOT NpH nepexone saep *Zn
B OCHOBHOE COCTOSIHHE, & CpeJiHee BpeMsi JKH3HH BO30Y K IEHHOTO
cocTosimug T=14 MKc.
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6.6. flnepHble peaxknum

@ Oneprus cBsA3H AApa
Egw=Zmy-+-(A~Z) m,— M, (6.6a)

rie Z—3apan sipa (B eLHBHNAX €), A— MaccoBoe YHCJIO, My, My ¥ M~
Macchl aTOMa BONOpPOJA, HEHTPOHA H aTOMa, COOTBETCTBYIOMIETO JaHHOMY
A1py (HyKInpa).
{ Jas pacuetoB ynoGHee NoOJIL30OBaThCH (POPMYJOi
Epx=ZAu+{(A—Z)A,—A, (6.66)
rae Ay, A, B A —u36EITKH Macchl COOTBETCTBYIOILENO HYRJIUna (A=M — A,
rne M —Macca HyKJIuI2 B a. e. M.).
@ DnepreTuueckas exema szep-
HOH peaKiuH E—
m4+-M-—M*—m' M 4+Q
(6.68)

nokasaka Ha puc. 6.15, rze m4+M 0 __L_—;[

i

u m' 4 M'—cymMmmEl Mace TIOKofl yac-

THIL JIO H JIOCJIE peaKuuH, Tuwl — £ £*

CYMMapHbie KHHETHUYeCKHE SHEepPrHH

YacTHIL JO M 1ocjie peakuMM (B cHC-

TeMe IieHTpa Macc), E¥-—smneprus 5

BO30yX JeRH 1 TPOMEKYTOYHOTO Apa, "

Q—>sneprusi peakunu, E u E'— Puc. 6.15

SHEPrHH ¢€BfiSM uacThy m W m'

B HPOMEXYTOUHOM finpe, I, 2, $— ypoBHM 5HEpPrHM NPOMEIKYTOYHOTO ffpa.
@ TloporoBas (MHHKMaNbHaf]) KMHETHUECKasl SHEPrHsl HaJeTalomieil

YacTHI(H, NPH KOTOpoi CTAHOBHTCH BO3MOKHOI SHIOSHEPreTHYECKas fHep-

Hasi PeaKius,

m—l—M

Tnop— 1¢l, (6.6r)
rie m u M —wmacch HaaeTalolEed uacTHHBI M SIPa MHINEHM.

@ Buixon fnepHoi peaKuMM — OTHOCHTEJbHAsl ROAS 4acTHL, HCHH-
TaBlMX $JEPHOE BSaHMOIEiiCTBHE.

6.274. Asnbpa-uacThna ¢ KHHETHuecKofi sHeprueli T,=7,0
MsB _YNpYyTo paccessiack Ha TNepBOHAYaJIbHO MOKOHBLIEMCS
snpe’ Li. OnpenesuTh KHHETHYECKYlo SHEPIHIO sApa OTHAuH,
€CJIH YTOJl MeXXAy HanpamJieHHsMH passieTa 06enX yacTuil 0=
=60°.

6.275. HeiiTpoH ncnbiTanl ynpyroe coyiapesHue c mnepeo-
HayanbHO TOKOMBLIMMcSH jefiTpoHom. Hality oTHocuTenbHyo
JOJII0 KUHETHUeCKofi SHePTHH, TepPAEMYIO HEHTPOHOM:
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@) npu JoGOBOM COYAapeHHH;

6) NpH pacCesHHH IO TIPSIMBIM YIJIOM.

6.276. Onpenenutb MakCHMaJbHO BO3MOXKHEIH Yroi, Ha
KOTOPLIff MOXKET PaccesThCsl ACHTPOH NPH YIIPYI'OM COYIapeHUH
C NEPBOHAYANBLHO TNOKOHBILHMCS IPOTOHOM.

6.277. Cuurast papuyc sapa R=1,3A"Ys ¢m, rme A —
€ro MaccoBO€ YHCJIO, OLIEHHTh IJICTHOCTb fiJiep, & TaKikKe YHUCJIOo
HYKJIOHOB B €JHMHHUIE o0beMa sjpa.

6.278. Hanucats wnepoctarciye o6o3HaueHust (x) B peak-
LHAX:

a) B (x, @) *Be; B) *Na(p, x)*Neg;
6) "0, n)x; r) x(p, n)3Ar.

6.279. Ilokasarb, 4To SHEPrHs CBA3H s[pa C MACCOBHIM YHC-
qoM A u 3apsioM Z MoxeT GHITb onpejeseHa Ho ¢opmyJe
(6.60).

6.280. Hafitu sHeprito cBsi3H sifipa, KOTOPOE HMEET OJHHA-
KOBOE YMCJIO IPOTOHOB H HEHTPOHOB M PanHyc, B NOJTOpa pasa
MeHBLIME pamuyca sapa *Al. Bocnosb3oBarbesi (opMyJoH H3
sajauyu 6.277.

6.281. Haiitu ¢ nomolplo TaGMHYHBIX 3HAYEHHE Macc HyK-
JIUJOB:

a) CPEAHIOI SHEPrHIO CBA3H Ha OJMH HYKJIOH B sipe 160;

6) SHEpPruIo CBA3M HEHTPOHA H Q-YacTHLBI B siApe B;

B) 3Hepruio, HeoOXOAMMyIo Il pasfiefeHus sapa %0 nHa
YeThipe OHHHAKOBLIE UACTHIIBL.

6.282. OnpeienuTb pasHOCTb SHEPrHl CBsI3M HEHTpOHA M
nporoHa B aape 'B. O6bACHATL NPHYHHY HX Pa3JHuUs.

6.283. BriunciuTb sHEprHIo, HeoOGXOAUMYIO ISl pasfie/ieHHst
anpa *Ne nva nipe a-yacTuup! ¥ 11po *C, €c/lH SHeprHH CBSI3H
Ha oiuH HyKJioH B sympax 2°Ne, ¢He u 12C pasum 8,03, 7,07
H 7,68 MsB.

6.284. BrigucauTh B a. e, M. Maccy:

a) nyksmmaa ®Li, sHeprus cBs3u sigpa koroporo 41,3 MsB;

0) sinpa °C c sHepruel cBsi3M Ha OfMH HyKJOH 6,04 M3B.

6.285. MaBectnut smeprun cesisu Ey, E,, Es u E, snep
B peakunn A;+-A,>A 1A, Haiitu ssepruio stoft peak-
LHH. .
6.286. CuuTasi, YTo B OJHOM aKTe AEJEHHSH ﬁ,&péi‘"‘&”U
ocBoGoxkaerca sueprusi 200 MsB, onpenenuthb:

a) SHEpPTHI0, BBLICSIOUIYIOCS NPH COPAHHH OHOTO KHJIO-
rpamMa *°U, B Maccy KaMEHHOro YIJisi ¢ TENJIOTBOPHOH CIio-
cobHocteio 30 kJIxk/r, SKBHBaNeHTHYI0 B TEIVIOBOM OTHOLLE-
HHHM OJHOMY KHJlorpammy 236(J;
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6) maccy u3otona 25U, MOABEPrLIErocs JENEHHIO MPH B3PHI-
Be arOMHOB GOMOEI C TPOTHJIOBEIM 3KBHBasneHToM 30 KAJIOTOHH,
e/l TEIUIOBOi SKBHBAJEHT TpoTuna paseH 4,1 KIDK/r.

6.287. CKOJILKO TemJia BoIIENSIETCs] MPH 06pasoBaHHH OIHOTO
rpamma *He u3 peiirepnst *H? Kakasi macca KamMeHHOTO yrsi
¢ TenyIoTBOpHO# cnocoGHocThio 30 KIDK/T SKBHBAJEHTHA STO-
My Temny?

6.288. BpmuuCINTh ¢ MOMOIBI0 TAGMHYHEIX 3HAYEHHH Macc
HYKJUJIOB SHEPrHI0 HA ONMH HYKJOH, KOTOPas BhIEJSETCS
npu nporekanun peakuuu °Li+-2H—2*He. Cpasuntb nomy-
YeHHYIO BeJMUMHY C SHepruefl Ha ONMH HYKJIOH, OCBOGOMIAI0-
meficsl Npu IeneHun anpa 2sU.

6.289. Onpenenutb snepruio peakuuu ‘Li+p—-2 *He, ecan
SHEPTHH CBSI3H HA OJMH HYKJIOH B sifpax “Li v *He pasub 5,60 u
7,06 MaB.

6.290. Haiitu suepruio peakuun “N (o, p) O, ecny KiHe-
THUECKasi SHeprusi Haneraiollefl a-yacTMikl To,=4,0 MsB n
npoToH, BEUTETeBlHE noj yrnom $=60° Kk HanpaBnenuio ABH-
JKEHUSl O-UaCTHIIE, MMEET KHHETHUeCKylo 3Hepruo T,=
=2,09 MsB.

6.291. OnpeAenMTh ¢ NOMOLbIO TaG/IMUHEIX 3HAUEHUH Macc
HYKJIMZIOB SHEPTHIO C/IGNYIOMHX PeaKiuii:

a) "Li(p, n)"Be; B) "Li(a, n)''B;
6) *Be (n, v)'°Be; 1) *¥O(d, a)*N.

6.292. Haiiti ¢ nomomsio Ta6JHYHEIX 3HAUCHHH Mace HYyK-
JINIOB CKOPOCTH NpoRyKToB peakuun B (n, &) “Li, nporekao-
wefl B pe3yJbTare B3aMMOJEHCTBHS OUYEHb MEJIEHHBIX Heii-
TPOHOB C MOKOSIIAMUCS sipamu Gopa.

6.293. TlporoHBH, HajeTalOlie€ Ha HEMOIBIXXHYIO JIHTHE-
Byl0 MuIIEHb, Bo3Oymuator peakumio ‘Li(p, n) "Be. Ilpn Ka-
KOl KHMHETHYECKOH SHEPrHH MpPOTOHA BO3HHKINHH HEHTPOH
MOMET OKa3aThCsl MOKOSIIMMCS?

6.294. Asbda-uacTia € KHHETHUECKOH  SHEprue
T=5,3 MaB Bo36yxzuaer peakuuo *Be (a, n) 1*C, sHeprus Ko-
Topoii Q=-5,7 MsB. HaliTH KHHETHUeCKylo SHepruio Heii-
TPOHA, BBLIETEBLIENO MOJ NPAMBIM YIJIOM K HanpaBieHuio ABH-
JKEHHSA Q-YaCTHIBL.

6.295. TTpoTOHEl € KHHETHUECKOH SHEpruei T=1,0 M3B
GoMGapIMpPYIOT JINTHEBYIO MHUIUEHb, BO3OYXKAAs PEAKIHIO
p+7Li—>2 “He. HaiiTu KHHETHYECKYIO SHEPTHIO KaXIOH a-4a-
CTHIIHl M YroJ MEXIy HanpaBJ€HHSMH HX pasjera, eCcaH
passeT npousoLles CHMMETPHYHO MO OTHOIUEHHIO K HanpasJje-
HHIO HAJIETAIOIHX NPOTOHOB.
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6.296. YUactuna maccel m HasjeTaeT Ha MOKOSIHEECH SAPO
macchl M, B03Oyx/asi SHAOIHEPTETHYECKYio peakimio. IToka-
3aTb, YTO NOpOrosas (MUHHMAaJbHAA) KHHETHYECKAsl SHEPIHs,
NPpH KOTOPOH 3Ta peaklus CTAHOBUTCH BO3MOXKHOH, ONpPENEsisi-
etcs opmyaoit (6.6r).

6.297. KaKyio KHHETHUECKYI0 SHEpPrHI0 HEoGXOZHMO co06-
HHUTb MPOTOHY, YTOOLI OH CMOT PACILEIHTH IOKOSALIEECS SAAPO
*H, sueprus cesisu koroporo E, =2,2 MaB?

6.298. [Ipn oGnyueHHH MOHOSHEPreTHYECKHM MYYKOM Mpo-
TOHOB MHILCHEH H3 JHTHA H OepUIAHA Obio 0OHAPYIKEHO, UTO
peakuus °Li(p, n)’Be — 1,65 MsB uzer, a *Be(p, n)*B —
—1,85 MsB He uzer. HalitH Bo3MoOXHBIe 3HAYEHHS KHHETHUE-
CKOH SHEPTrHH IMPOTOHOB.

6.299. las BO30YXKIEHHS peakiuH (1, &) HA MOKOSAILUXCS
Afipax B rnoporoBas KMHETHYECKAsi 3HEPTHS HEHTPOHOB
T1op=4,0 M3B. Haiitu sHepruio 3Toii peakuuH.

6.300. BuyHC/IMTb TTOPOrOBbIE KUHETHYECKHE SHEPTHH Ipo-
TOHOB Ui BO3CYKAeHHs peakudit (p, n) u (p, d) Ha sAn-
pax °Li.

6.301. Haiitn ¢ nomormpeio TaG/HYHBIX 3HAYEHHH Macc HYK-
JIMJIOB MOPOrOBYI0 KHHETHUECKYID SHEDPIHI0 Q-YaCTHULl IS
Bo30yxeHHsi peakuun "Li(a, n)°B. Kakosa npH 3ToM cko-
poctb snpa YB?

6.302. He#iTpoHsl ¢ KHHETHueckoi suepruesi T=10 MsB
BO36yxkaa10T peakumio *C(n, a)°Be, mopor KoTopoH Tipop,=
==6,17 MaB. HaiiTh kHHETHYeCKYI0 3HEpPIHIO G-YACTHI, BBLIE-
TAOIKX MOJ NMPAMBIM YIJIOM K HATPABJIEHHIO MAJAI0MMX Heil-
TPOHOB.

6.303. Ha ckonbko NpOLEHTOB MOPOroBasi JHEPrus Y-
KBaHTa B peakuuu y-+2H—n--p npeBocxomut suepruio cessu
siapa *H, paBuyw E.,=2,2 MsB?

6.304. TpotoH ¢ KuHeTHuecko# sHeprueli T=1,5 MsB 3ax-
BaThIBaeTCs MOKOWBwMMcA sAnpom 2H. Hailith snepruio Bo3-
OyxJeHHs o0pa3oBaBILIETOCA AAPa.

6.305. Beixoa peakuun 2C(d, n)“N HMeeT MaKCHMyMEI
MpH CJEAYIONHX 3HAYEHHMAX KHHETHUeCKOH sSueprHu T, Ha-
Jeraronux aeftponos: 0,60, 0,90, 1,55 1 1,80 MsB. Haiith ¢
NOMOUIBIO TaGMHYHBIX 3HAYEHHH MacC HYKJIHLOB COOTBETCTBYIO-
IHe SHEPIETHYECKHE YPOBHH MPOMEKYTOYHOTO sApa, uepes
KOTOpbI€ HMJET 3Ta PEaKLHA. =54

6.306. Y3KHil TyUOK TEMJIOBBIX HEHTPOHOB Ocsiabiserca B
1=360 pa3 npH NPOXOKNEHHH KaIMHMEBOH MNJACTHHKH, TOJ-
wHHa KoTopoii d=0,50 mm. Onpenennte ceueHue B3aHMOREH-
CTBHA 3TUX HEHTPOHOB C AAPAMH KAAMHA.

6.307. Bo cKO/IbKO pa3 yMeHbLIMTCS MHTEHCHBHOCTb Y3KO-

318



ro IlyuKa TENJIOBBIX HEHTPOHOB TMOC/€ NPOXOMAEH!S CJIOA
TaKeNol Bomnl TomumHOH d=>5,0 cM? Ceuenus B3anMopedicT-
Busi AP JIEHTEpH H KHCJIOpOAa V1A TENJIOBBIX HEHTPOHOB
paBHBI COOTBETCTBEHHO 6,=7,06u10,=4,26.

6.308. Y3KHil IYUOK TEIJIOBLIX HEHTPOHOB IPOXOAHT uepes
NJACTHHKY M3 Jkesie3a, JJ1A KOTOpPOro CeueHHsl MOMJIOLEHHS H
paccesiHIA paBHbl COOTBETCTBEHHO 0,=2,5 6 u 0,=11 6. On-
pelieIMTh OTHOCHTeNbHYIO JOJIO HEUTPOHOB, BHIOLIBIIMX H3
NyuKa B pesyJbTaTe paccesHns, ecay TOMIMHA IJIACTHHKH
d=0,50 cm.

6.309. Brixon sfepHoii peakuuH c o0pasoBaHHeM pajuo-
H30TONa MOXHO XapaKTepHs0BaTh MBOAKO: JMGO BeJHUHHOM
W — OTHOLIEHHEM YMCJIa AIepHBIX peakLmii K uncay GomGapau-
PYIOIIHX YacTHL, JHGO BEJMYHHOM k — OTHOLLEHHWEM aKTHB-
HOCTH BOSHHKILETO pajiHoM30TOna K uncyy 6omGapAnpOBaBIIKX
yactul. Hahtn:

a) nepuojl nojypacnaja painonsorTona, sHas w H k;

6) Buixon w peakund “Li (p, n) "Be, eciu nocne o61y4eHu s
JIMTHEBOI MULIEHM MYUKOM NPOTOHOB (B Teuenwe ?=2,0 4 MpH
Toke B nyuke /=10 MKA) akTuBHOCTH ‘Be OKasanach A=
—1,35-10° Bk, a ero nepnoa noaypacnana T=>53 cyT.

6.310. Tomkyio 3070TyI0 (ONbTy H3 CTaGHIBHOTO 7AY
06y4al0T N0 HOPMANH K NOBEPXHOCTH TEMJOBBIMH HEHTPOHE-
MH, JIOTHOCTb HOTOKa KOTophix J=1,0-10" ¢~*.cm™2 Macca
¢oneru m=10 mr. B pesysbrate saxsara HeTPOHOB BO3HH-
KaeT P-akTuBHbl '*°Au, ceuenne o0pasoBaHus KOTOpOro 0=
=98 6 u nepuop nonypacnana T=2,7 cyT. Haiitu:

a) Bpemsi 0GyueHus, 3a KOTOpOe YHCIO fAfiep 197A1 yMeHb-
muten Ha n=1,0 %;

'6) MakCUMAaJIbHOE UYHCJO Sfiep 19871, KOTOpoe MOXkeT obpa-
30BaThCsl B NpOLECCe ATHTENLHOTO O0/TyueH!s.

6.311. Torkyio ¢oJbry H3 HEKOTOPOTo CTaGUJIbHOTO H30-
ToNa o6IyualoT TENJOBBIMH HEHTpOHaMM, NajaionMH no Hop-
MaJH K €€ NOBepXHOCTH. B pesyJibTate 3axpaTa HEHTPOHOB BO3-
HUKaeT pajMOM30TON ¢ MOCTOSIHHON pacnaza A. Hajtu sakon
HaKOMJIEHHsi 3Toro paauousorona N (f) B pacueTe Ha €[MHHLY
nosepxHocTy (osbrH. TINOTHOCTE MOTOKa HEHTPOHOB paBHA
J, uHCJIO Aifiep Ha €IMHMLY TOBEPXHOCTH (QOJILIU n K CeueHke
o6pasoBaHisi aKTHBHBIX silep ©.

6.312. 3osotyio donbry macck m=0,20 r obayyanu B TeYe-
mue 7=6,0 4 NOTOKOM TEMJIOBEIX HEHTPOHOB, NanaloiM Mo
HOpPMaJIH K €€ MOBEPXHOCTH. Yepes T=12 u nocjie OKOHYaHMs
o61yuenusi AKTHBHOCTb (DOBIH OKasanach A=1,9-10> bx.
‘HafiTh nJ0THOCTH TOTOKAa HEHTPOHOB, €C/H ceyeHHe o6pasoBa-
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HUs A4pa pajnousoTona 0=96 6, a ero mepHoA monypacnaga
T=2,7 cyT.

6.313. CrosleKO HEHTPOHOB GYZET B COTOM NOKOJIEHHH, €CJIH
nporecc nesexns Haurnaercst ¢ No=1000 neHdTpoHOB H mpowmc-
XOOMT B cpefe ¢ Ko3hpHIHEHTOM pasMHoxenusn k=1,05?

6.314. HaiiTs 4ncyi0 HEHTPOHOB, BO3HHKAIILMX B EMHHILY
BpeMEHH B YPAaHOBOM pEAKTOPE ¢ TEMJIOBOH MOiHOCTHI0 P=
=100 MBT, ec/iu cpejiHee UHC/IO HEHTPOHOB Ha KaM/blid aKT Je-
JeHust v=2,5. CuuTars, YT0 NpH KaXKAOM JAENEHHH OCBODON-
naetcs sueprusi E=200 MsB.

6.315. B anepHOM peakTope Ha TEMJIOBBIX HEHTPOHAX cpej-
Hee BpEM# JKH3HH OJHOrO TOKOJeHHs HelTpomos v=0,10 c,
Cuntas KoaxpuupeHT pasmuoxenus k=1,010, paiitu:

a) BO CKOJIbKO pa3s yBEJTHUMTCS YHCJIO HEHTPOHOB B PEaK -
TOpe, & CJIEJOBATEILHO H eI'0 MOLLHOCTD, 32 BpeMs {=1,0 MuH;

6) neproAi peaktopa 7' — BpeMst, 338 KOTOpPOE €0 MOIHOCTh
YBEJUUHUTCS B € pas.

6.7. dDaemeHTapHbIE YACTHLBI

© TloporoBasi (MHHMMANBHAS) KHHETHYECKAS SHEPTCHS YacTHLH! 11,
HAJeTAOIIed HA MOKOAWYIoCs wacTuiy M, ;i BO3OYKJEHRs SHACSHED-
TETHYECKOH Peakmud m--M —s my-tmo-4-...:

2 2
Tnop — (ml +m2 + 2”; (m+M) 02, (678)
rne m, M, my, ms, ...-—~Macch NOKOSI COOTBETCTBYIOLMX YACTHIL.
© Keaurtosbie ynCaa, NPHNHCHIBAEMblE 3JEMEHTAPHBLIM YaCTHIAM:
Q —3sexTpHyecKHil 3apsj,
L —nentonueit sapsip,
B —GapuouHbIi 3apaj,
T — uzotonmyeckuii cnm, T ,—ero npoexuus,
S — cTpannocTs, S=2¢<Q>—B,
Y —runepsapsz, Y = B--S.
@ CBA3b Mex Iy KBAHTOBbIME YHCJAMH CHJBHO B3aMMOJIEHCTBYIOLHX
YaCTHIL
ITH
Q=T+ o-=T, + 255, (6.7

@ !lpx B3aRMOZEHCTRRH YaCTHL| BHINOMHSIOTCS 3aKORE COXpaHeHns Q,
L 58 B 3apanos. B cuABHBIX B3amMONeHCTBHSX BHIIOMHSIOTCH TakikKe
sakoHbl coxpanenuss S {(mian Y), T u ero mpoekuun Ty
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@ KeaHTOBEEC YHCIA KBapKOB!

Keapk Q B T Tz S
u 2/3 1/3 1/2 1/2 0
d —1/3| 1/3 1/2 | —1/2 0
s | =3l 1y3| o 0 | —1

Coue Kaxporo ksapka paseH 1/2. CooTseTcTByIOLHE 2HTHKBAPKH HMEIOT
NpOTHBOTIONOXKHBIE MO 3HaKy 3Havenns Q, B, T, u S

6.316. BpuucauTh KHHETHYECKHe SHEPTHH NPOTOHOB, HM-
nyJbchl Kotopeix paeusl 0,10, 1,0 u 10 I'sB/c, rae ¢ — cko-
poCTb CBETA.

6.317. Haiity cpeHuil mMyTb, INPOXOAMMEI J-ME30OHAMH C
KHHETHuecKoil sHeprueil, kotopass B n=1,2 pasa InpeBblIaeT
ux sHepruio rokosi. Cpennee BpeMsi KH3HM OYEHb MEJUIEH-
HBIX J(-ME30HOB T,=25,5 HC.

6.318. OTpuLATENIbHbE JI-ME30HBl € KHHETHYECKOH 3Hep-
rueit T=100 M>B npoJieraioT OT MECTa pPOA(IEHHs JO pacnaja
B cpemmem pacctosinne [=11 m. Haiitu coGcTBeHHOE BpeMs
JKH3HH 3THX ME30HOB.

6.319. meercsi y3KHil MydOK 7t~-ME30HOB C KHHETHUECKOH
sneprueil 7, paBHOH 3HEPTHH [OKOA JIdHHBIX YaCTHIL. Haiitn
OTHOILIIEHHE [OTOKOB YACTHI[ B CEUEHHAX IYy4YKa, OTCTOSLIHX
npyr or apyra Ha [=20 M. Co6CTBEHHOE CpeJiHee BPeMsl JXH3HH
9THX ME3OHOB T,=25,5 HC.

6.320. OcranoBublMiica nt-ME30H pacnajicsi Ha MIOOH H
nefitpuno. HalTH KMHETHYECKYI0 SHEPTHIO MIOOHA M SHEPTHIO
HEeHTPHHO.

6.321. HaiiTnu KHHETHYECKYI0 3HepTHI0 HEHTPOHA, BO3HHK-
lero MpH pacnaje OCTaHOBMBIIerocss 3~ -rHrepona (X~—»
—ntn7).

6.322. OcTaHOBHBLIMICS MOJOXKHUTENLHBIH MIOOH pacnajcs
HA MO3WTPOH W 1Ba HeiTpuHO. Halitu MakcuManbHO BO3MOX-
HYI0 KHHETHYECKYIO SHEPruio MO3HUTPOHA.

6.323. TlokoHBlIasicsi HEHTpanbHAas 4acTHI@ pacnanach Ha
MPOTOH ¢ KHHeTHueckoi snepruedi T=>5,3 MsB u n™-me30H.
Haiitu Maccy stoit yactuubl. Kak oHa HasbiBaercs?

6.324. Haiitu B sj1aGopaTopHOH CHCTEME OTCYETa CpeliHee
BpeMsl JKM3HH MIOOHOB, 00pasylouluxcsi IPH pacnajie ocTaHo-
BUBLIHXCS KAOHOB 1o cxeme K*+—p* v,

6.325. OTpHuarenbHblil 7i-Me30H ¢ sHepruelt 7=50 MsB
pacnaJics Ha JieTy Ha MIOOH ¥ Hefirpuno. Haiitu snepruio HefiT-
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PUHO, BBLIETEBLIErO HOA HPAMBIM YIVIOM K HAIPABJIEHHUIO JBY-
WEHHs T-Me30Ha.

6.326. X+-runepoH c sHeprueil Ty=320 MsB pacnascs
Ha JIETY HAa HEHTPAJBHYIO YaCTHLY M Tt -Me30H, KOTODBIH BhLIe-
Tent ¢ sHepruell Tp=42 MsB nox npAMBM yrJoM K HanpaBbie-
HHIO IBIKEHUA rumepoHa. Hafity maccy HeliTpanbHO#H uyactu-
usl (B MaB).

6.327. HeﬁTpa./'IbeIﬁ 7-ME30H pacnajcd Ha JeTy Ha JBa
y-KBaHTa C OAMHAKOBOMH 3Hepmeu Yron mexny HanpaBneHus-
MH pa3sjieta y-kBaHTOB 0=60". HaiiTu KunerHyeckyio 3uepruio
7I-ME30HA U SHEPTHIO KAXKAOTO Y-KBaHTA.

6.328. PeasATHBHCTCKas 4acTHLA C MaccOH m B pe3ynbTare
CTOJIKHOBEHHAl C MOKOuBLUelicA yacTuuell Macckl M BosGyxia-
€T peaklUio pOXIEHHUS HOBBIX Yactuu: m-+M—m,+m,+ . . |
rHe CIipaBa 3aluCaHBl MacChl BO3HHMKILHX yacTHL. Bocnosbso-
BaBHIMCH HHBApHAHTHOCTLIO BeJMYMHBI E? — p%c?, nokasars,
YTO IIOPOroBasi KHHETHYECKA SHEPTHUS YACTULLI M AIA 3ToH
peakiMu omnpezenserca ¢dopmysoi (6.7a).

6.329. IlosutpoH ¢ kuHeruuyeckoii sHepruefi I'=750 k3B
HajeraeT Ha nOoKosiuufics cBoOOAHBIN 3n1eKTPOH. B peaysnrare
aHHUTHJALKY BO3HHKAIOT JBa Y-KBAaHTA C OJMHAKOBBIMU 3HEp-
rusaMu. OnpefenuTh yroan Mexay HalnpaBleHHsMU UX pasJfera.

6.330. Haiitu moporoByro 3Hepruio y-KBaHta, HEOGXOnH-
My10 1 oBpa3oBaHHA:

a) napsl 3JIEKTPOH — HO3UTPOH B [I0J1€ [IOKOALIETOCs 3J/€K-
TpOHa;

0) napsl Me30HOB n~— it B nosie NMOKOALIErocs NPOTOHA.

6.331. Hafith noporoByio SHEpruio aHTHHEHTPUHO B peak-
UMM

;-l-p—rn—l—e*.

6.332. Ilpotonnl ¢ kuHeTnyeckod sHeprueit T HaJsertawoT Ha
HETIO/IBHXKHYIO BOJOPOAHYIO MuiueHb. Hafitu noporoswe 3Ha-
yeHusi T AJIA CJIGAYIOUIMX peaKL ML

a) p+p—p+p+p+p 6 p+p—p+p+a

6.333. BonoponHyio muiieHb 0o6GiydarT n-Me3oHAMU. Brl-
YHC/IUTD [IOPOTOBBIE 3HAYEHHS] KHHETHUYECKQH SHEPIUH 3TUX
ME30HOB, IPH KOTOPHIX CTAHOBATCH BO3MOMHBLIMU CJICHYIQIIHE
peakuuu:

a) n~t+p—Kt4+X7 6) n°+ p — K+ L A°,
6.334. Ilporonn ¢ kuHerHuecko#l sHepruedt T'=4,0 I'sB

B036yxkHaloT peaknyio p-+p—-p-+p-+ Nn. Cunras MuIeHb He-
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NOABHIKHOH, HAHTH, Kakoe HauOojbllee YHCI0 N f1-Me30HOB
MOKeT BO3HHKHYTh B pe3yJibTaTe peakiyH.

6.335. Haiiti crpannocTh S H runepsapsaf Y HeATpasbHOi
3MEMEHTaPHO§ YacTHLE!, Y KOTOPOf MpoeKuus H30TONMHYEeCKOro
couHa T,=--1/2 u Gapuonnwifi 3apsn B=--1. Uto 310 32
YyacTHUa?

6.336. Kakue u3 Hixec/elyIOUHX IPOLECCOB 3anpelieHbl
3aKOHOM COXpaHEeHHs JIeNTOHHOTO 3apsfa:

1) n—pt+e +v; 4) pte” —ntv;_
2) n* —>ptte” ety B) pt—ettvtw,
3) i —pT+v; 6) K-—p~+v?

6.337. Kakpe U3 HHKeCJeNyIOHHX MPOLECCOB 3aNpelieHbl
3aKOHOM COXpaHeHHS! CTPaHHOCTH:

1) i+ p— 2~ Kt H ntp— A3

) w4+ p— YLK ) i +n—E-+K*+K;

y nm+p—-K++K +n; 6) K-+p—Q +K+-K?

6.338. YkasaTb NpHUKHBL, 3alpellaloniye HUKeCHeIyouHe
HPOLIECCHI:

1) 37— A4 a7 4) n4+p— 2+ A0

2) im+p—Kt+K-; 5) i~ —p~tette;

) K~+n—Q +K+*+ K% 6) p~-—e +v,+ v

6.339. CkoncTpyHpoBaTh H3 TpeX KBapKOB MpOTOH, HeiT-
pPOH H X ~-THNEPOH.

6.340. Iloctpouts W3 KBapka H aHTHKBapkKa Me3OHH Tt
K~ u K

6.341. YcraHOBHTb KBapKOBHIE cocTaB K*t-mesona, a Tak-
xe runeporoB A u Q.

" 11 W. E. Wponos



OTBETHI U PEHIEHMA

1.1. v=1/2t=3,0 xm/u.
1.2. Ananoruuso.
1.3. 0D = 20 (v3 4 va) /(200 vi -} v9).
1.4. a) 10 cm/c; 6) 25 cm/c; B) =16 c.
L5, (r1—rg)/iri—ral=(ve—vy)/l va— vy |
1.6. v’=(v3+v2+2000 cos (p)”2 =~ 40 KMy, ¢’ =19°
1.7. u:——-v——_o_-——
v’/'Vv’z—— vp—1
1.8. TA/TB=ﬂ/Vn2— 1=1,8.
1.9. & =arosin (1/n) -} 7t/2=120°,
110, I=vt V Z(1—sin ®) =22 m
L1, 1= (v3-}os) V vioe/g=2,5 m.
1.12. {=2q/3v.
1.13. V3 puc. 1 BuaMo, 4TO cKopocTh cOamxenus Touek A W B
paBHA U—U COS @, TJie YroJ O 3aBUCHT OT BpemeHu. JIis BCTpeud TOuek
HeoOXOlMMO, 4TOGH OHLIJIH BHIIOJNHEHH JBA YCJAOBHA:

=3,0 KM/u.

T T
S(v—u cosa) dt=1, Svcosoadt:u’t,
0

rge T-—uckoMoe Bpemsi. M3 3Tux AByX BHpaxkeHHHl clefyeT, 9TO
T=vl/(v®*—u?).
114, xj—xy=I1—at({-}7/2)=0,24 kM. HascTpeuy mnoesny co
ckopocTeio V=4,0 m/c.
1.15. a) 0,7 ¢; 6) cooteetcTeenno 0,7 u 1,3 M.
1.16. 1= @ili-+ 0l (i +08)s b= lavo— vy |V 02 -0,
1.17. CD=1/V ¥=1.
1.18, Cm. puc. 2.
1.19. 2 <(D=aR/r=50 cM/c; 6) |<V)|=2R/t=32 cM/cy
B) | ¢a)> |=2nR/t?=10 cm/c2.
1.20. a) v=>b(1—2a#), a=— 2ab=const; 6) At=1/a, s=b/2a,
1.21. a) x=uyt (1—1¢/27); 0,24, 0 u —4,0 u; 6 L1I,9u Il e
1.22, a) v=a®/2, a=a?/2; 6) (D= (/2) V5.
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// 5 //
P i e Aa—» 5 5
pda u 4 //
l ’ I z ‘
A z a // N
/ 1 z /
// 4
0

11*

1.23. a) s=(2/32) v’ 6) t=(2/0) V vy

1.24. a) y=x2B/ok;

6) v=ai}264, a=2pj, v=V a? 4P, a=2p;
B) tg p=0t/2pi.

1.25. a) y=x—x2p/a;

6) v=a V 1+ (1—2pt)2, a=2fa=const; B) fo=1/p.
1.26. a) s= Aowt; 6) /2.

1.27. v,=V (+o?) a/2.

1.28, a) r=vyl}gt%/2;

6) {W1="vo1-84/2, <V>=vo—8g (Vo8)/g™

1.29. a) =2 (vo/g) sin a;

6) h=(vd/2g) sin? @, 1= (v}/g) sin 20, & =76%

B) y=x1g a— (g/206 cos? a) x2.

_//2345571‘

Puc. 1 Puc. 2

1.30. a) cosa=1/mVs, a=60% 6) tga=V 2, a=>548"
1.31. [=8hsina.
1.32. Yepes 0,41 uim 0,71 Mun B 3aBHCHMOCTH OT HaYasNbHOTO yIVia.

__2yy _sin (0j—103)
1.33, A= 2 05 01 oo ﬁz_ll c.

1.34. a) x={(0/2v0) y*;
6) a=o0wy, ar= azy"VW. p = owo/Vl_—l—W-
1.35. a) y=(§/20) x%;
6) R=v*a, =V @—a=(a/B) [1 + (xp/a)?¥2,
1.36. v=V 2ox.
1.37. a=a VW: 0,8 m/ct.
1.38. a) v=14/(1 Jvot/R)=uvee~9R;
6) a=V 2w@/Re»sIR=V 2v¥R.
1.39. tg 9=2s/R.
1.40. a) qy= A20%/R=2,6 M/c?, ap= Ac?=3,2 M/c%
1.41. R=03/28s, a=o. V T+ (4Ps?/o)2.
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1.42, a) a=200?, R=1/2a; 6) a=PRv?/a?, R=a?/p.

1.43. v=2Rw0=0,40 M/c, a=4R0?=0,32 m/c2.

1.44. a=(v/t) V T+ 424 =0,7 m/c2

1.45. @ =2nnv/l=2,0-10% pap/c.

1.46. a) <o) =2a/3=4 pan/c, {P) =V 3ab=6 pan/c?;

6) B=2V 3ab=12 pan/c:

1.47. t=v (4l)tg 9=7 c.

1.48. {0> = wy/3.

1.49. a) o= (1—e~) wy/a; 6) o=y e,

1.50. @, = + V 2B, sin ¢, cm. puc. 3.

1.51. a) y=u%/Bx (runepbona); 6) y=V 2ax/e (napa6oua).
- 1.52. a) ap=0%/R=2,0 M/c? BeKTOp &4 HampaBJieH BCce BpeMs K
1enTpy Kojeca; 6) s=8R=4,0 m.

1.53. a) vy =2at =10 cm/c, vp=V 2at =7 cm/c;

6) ag=2aV T (at?/2R)2=5,6 cmM/c?, ap=0a22/R=2,5 cm/c2.

1.54. Ry=4r, Rg=2V 2r.

1.55. m=V(of+(o§=5 pan/c, Pp= wy09=12 pap/c?.

1.56. o—at V 14 (bZ/a)®=8 pa/c, p=aV 1 (2b¢/a)? = 1,3 pan/c?.

1.57. a) o=v/R cos a=2,3 pag/c;

6) B=(v/R)2tg a=2,3 pag/c2.

1.58. =0, V T-(Bol /wg)2=0,6 pan/c, B=B8, Vl + 0at2=0,2 pag/c?.

1.59. CootBerctBeno ~— Fg 0 —2F,.

1.60. F=—mo®, rie r— pajiyc-BeKTOp YacTHILl OTHOCHTEIBHO
Hayajna koopiuHat; F=mw? sz—f- y2.

1.61. Am= 2ma/(g+a)——10 KIs

162, a o=k (mitms) —n (14K me

= , T= mag.
my+-my+my moFrmymy 28
(ks — ko) mamp g cos a _ kym +k2m2
. t
1.63. a) F= e PO tga <=t

1.64. E=[(m2—1)/(m2+1)] tg o =0,16.

1.65. a) mg/my > sin a--k cos a; 6) ma/mi < sina—k cos o

1.66. a;=g (n—sin a— & cos a) /(1| 1) = 0,05g.

L67. Tlpn {<C#, yckopemns aj=a=al/(mi+ms); npn =14
ay = kgms/m, ag= (ot — kmyg)/ms. 3neck to=kgms, (my-+ms)/omy.

1.68. =V 2/(3aTL kg).

1.69. tg 2a)=—1/k, a=49°

1.70. Tpn tg a=1/k bLyy=03/2¢ V1 L2,

171 tg a=Fk, Fyyy=kmg/V TFE2.

L72. Fiy=Q2g—a') mM/[(m-+M).

— 4
1.73. a) a1:Zi+Z: (g—ay); 6) F=m (8—ao).
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__Amams + g (1 —ms)
Amymg-+mg (g +mg) =

1.75. ayye—=g (1—R)/(1 -} k).

1.76. ay.xc=g (1 -}k ctga)/(ctg a—k).

1.77. a=g sin a cos a./(sin® o -} my/ms).

1.78. a) v=mg? cos o/2k sin® a; 6) s=m3g? cos o./6k? sin® o

1.79. v=V (2g/3F) sin a.

1.80. a) Ap=mgt; 6) | Ap|=—2m (vog)/g.

1.81. a) p="b13/6; 6) s=b1%/12m.

1.82. s=(of —sin wt) Fo/me?, cm. pre. 4.

1.83. t=n/w; s=2F,/mw?;, Uyaec=Fo/mo.

1.84. a) v=uyv, exp (— ir/m), £ — co;

6) v=uy—sr/m, Spogx=Mmuo/r.

1.85. ¢ =Hh (vy—v)/vv In (1/V).

1.86. s=@2M)tga, o=V (@/y)sincige. YkasaHHe.
Ut06n TIpHBECTH ypaBHEHHE IBHKEHHST K BHIY, yIOGHOMY AAST MHTErpH-

1.74. aj

s
z o,
£ |
P /2 Vd i
W i l
I !
Jij n mr et
Puc. 3 Puc. 4

pOBaHHS, HANO TPENCTaBUTh YCKOpeHHe KakK du/dl H 3aTeM NpOn3BECTH
saMeHy mnepeMeHHBIX no ¢opmyae df =dx/v.

1.87. s=b(t—14)3/6m, rne t,=*kmg/b—MOMEHT BpeMeHH, ¢ KOTO-
poro Haumetcsl JBuxenue. .Tlpu £<C#, nyte s=0.

1.88. 2,1; 0,7 u 1,5 kH.

1.89. a) a=gV 1+3cos?®, T=3mgcos®; 6) T=mgV3;

B) cos 0 =1/ 3.

1.90. tg (0/2)=1/2, ¢ = 53°.

1.91. §=arocos (2/3) ~ 48°, v=V 2gR/3.

1.92. e=1/(»/mw?—1). OT HanpaBJeHUS BpallEeHHS He 3aBHCHT.

1.93. r=R/2, Uyaxc=V kgR/2.

1.94. s=(R/2) V (kglag)®—1=60 m.

1.95. v<<a V kg/b.

1.96. 7= (ctg &+ w2R/g) mg/2n.

1.97. a) PaccMotpum MaJmbiii  S7eMeHT HHTH Ha OJaoke (pHe. 5).
Benepersue ero mepecomoctn dl =dF.;=kdF, n dF,=T do. Otcioza
dT /T =k da. TlpounTerpHpoBaB 3TO ypaBHeHHe, NoayauM k= (Inng)/m;
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6) a= g n—"e)/(M-+"o)-
. 1.98. F= (muvp/R) cos®a.

1.99. a) v=(2F/mw)|sin (0t/2)|;

6) As=8F/mw?, (1) =4F/nmo.

1.100. v=1v,/(l -} cos ). YKasanne 3nech Oy =-—ay, TNOITOMY
y=— Uy-}-const. Is HauajbHOrO YCJOBHA CJellyeT, 9TO const = v,
Kpome TOro, v,=ucos ¢.

1.101. a=[l—cos ({/R)] Rg/l.

1.102, v="V 2gR/3.

1.1038. Ecin 2R > g, TO HMelOTeH JIBa MNOJIOXKEHRf PaBHOBECH:
9;=0 u Oy=arccos (g/0*R). Ecin 0?R < g, TO NoJOxeHHe pABHOBECHA
TosbkO ¢4 = 0. [loka cyinecTsyeT ORHO
HIXKHEE TMOJIOXKEHHE DPaBHOBECHH, OHO
yeroftango. [lps nosisiesuH xe BTOpO-
ro TNOJOXKEHHT paBHOBecH: (OHO Beer-
Jia YCTOHYHBO) HMIKHEE [O/I0MEHRe CTa-
HOBUTCH HeyCTOHUMBEIM.

1.104. h ~ (ws?/v) sinp=7 cm, I2€
) — yIJIOBas CKOPOCTb BpaiieHns 3eMJH.

1.105. F =mw2R/4=45 H.

1.106. a) F=2mvw sin p=3,8 xH,
Ha npasbil (0O XORy TNCe3jia) peJibC;

6) N0 napaasieJu € BOCTOKa Ha
sanajp co ckopocTeio U= (wR/2) cos ¢ ~
2420 Km/q. 32eCh (@ — YTIJIO0Bas CKOPOCTH
BpameHusi 3eMJH BOKPYT COOCTBeHHOH
ocy, R— paznyc 3eman.

1.107. Fyop=—2mavy V TF02=4,2 H.

1.108. F=mV g2}t (2ve)2=8 H.

1.109. Fyop=2ma?r V 1 (vp/or)?=2,8 H.

1.110. a) @’ =w®R; 6) Fyy=mo?r V @R/ri—1.

1.111. OTKJIOHHTCS Ha BOCTOK Ha paccrosinue X = 2/soh V 2hjg=24 cm.
3pech w— yIJIOBasd CKOPOCTh BPAIeHH 3€MJIH BOKpPYT COOGCTBEHHOH OCH.

L112. ac =g (my1— mg)?/(m1-+ma)?.

1.113. r=(g/v®) tg ©=0,8 cM, T=rmg/cos =5 H.

1.114. Frp=mg[sin o (@?l/g) cos o] =6 H.

1115, vyuu=V (R—1) g/k=15 mjc.

1.116. p=po-}+mgt, TAE Po=mm1¥1-+MmaVa, m=mi-}my}
ro= Vol +8t%/2, Tae Vo= (mivi--mava)/(mi-}ms).

1.117. F=pv?/l, tne p=mymy/(my-+ms).

L.118, a) 1=—[m/(M+m)]1'; 6) F=— [mM/(M-+|m)]adv'(dt,

1.119. I=ml’j2M.

1.120, v=(vi-}nva)/{1-}+1); v=4 Mm/c.
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1.121,

1.122,
1.123.

1.124.
1.125.

1.126.
1.127.
1.128.

1.129,

6) Vo=

1.130.

u=1, cos /(1 }+-1)=25 m/c.

T=(p cos o— M V 2gI sin )/ Mg sin c.

ay=(my V a,—m V a2)?/(my+ mg)2=2,0 myct.

vg=V 0+ 08 cos? ot == 120 m/c.

U= Vm =5 m/c.

p=(2m/3) VE:B,S KI'-M/C.

vy=—mv/(M—m), vo= Mv/(M—m).

Vaann = Vo— um/(M--m); Voep = vo+umM/(M+-m)Z.

a) vi= __2m u;
) vi= M--2m
m(2M+4-3m) _
BT m) (M F2m) u, vpfoy=14m2(M-+4m) > 1.
Ilycte B HeKOTOpEWHT MOMeHT ! pakera MMena Maccy m H

CKOpOCTh U (OTHOCMTENILHO MHTepecylomei Hac cucteMbl oTcyera). Pac-
CMOTPHM HHEPUMAJILHYIO CHCTEMY OTCHETa, MMEIONIYI0 Ty XK€ CKOpOCTh,
YTO M paKeTa B OanHuil MOMeHT. B oToff cucTeme oOTcyeTa NpHpalleHHe
MMITYJIbCA CHCTEMBI «PaKeTa— BHOpPOLICHHAs NOPIHUA rasa» 3a BpeMs df
ectb dp=mdv-{pdf-u=F df. [Jancuefimee oyeBHAHO.

1.131.
1.132.
1.133.
1.134.
1.135.
1.136.
1.137.

1.138.
1.139.

1.140.
1.141.
1.142,

1.143.
1.144.
1.145.
1.146.
1.147.
1.148.
1.149.
1.150.

1.151.
1.152.

1.153.

1.154.

v=—uln (me'm).

m== gy exp (— af /u).

v=u ln (my/m)— gt.

a) t=(u/g) In(14n)=20 c; 6) p={g/u) myexp (—gt/u).
o. = (u/vy) In (me/m).

a=F/[(my— pt), v=(F/p) In [me/(mo— pt)].

v="Ft/mg (1 +pt/mg), a=F/mg (1 4-pi/mg).

v= V2gh In ({/h).

A=F (rp—n))=—17 Ix.

v=Vv§+2FR/m =16 mjc.

A=matt?/8.

F =2as V 1+ (s/R)z.

F =x/mo2,

A=mg (h-{-kl).

A=—kmgl/(l —kctg o)=—0,05 Ix.

Frun = (my +ma/2) kg.

A=— (1 —n)nmgl/2=—1,3 k.
{P>=0, P=mg (gt —v, sin ).
P=mRot, {P>=mRoat /2.

P> =— kmguy/2=—2,0 BT.

Pyage=— (mv§/2) Vd_g

P = Mgu/2.
A=1mm? (rz—r3) =0,20 JIx.
Arp=1/sm (02— v§— ©2r2) =—0,10 Ix.
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1.155. Ay =% (AD2/2, The n=%grg/(®1+ Hg)-
1.156. A=23mg/4a, AU =mg/2a.
1.157. a) ro=2a/b, ycroliuuso; 6) Fyauec=b%/27a®. Cm. puc. 6.
1.168. Acrop=m (V2 — 03)/2 4o (¥ays— x1y1) = 6 MIIxk.
1.159. h=H/2; syanc=H.
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\ £.(r) 1.160. v=2V ghpT.
U(,})\'" 1.161. vn=V 5gl; T=>3mg.
“\ 1.162. F=V nm (Ogl — ¥ =
7 ' _ r =8 H.
L 1.163. A=2l2 (14n)/2 (1—n)%,
! rie 1= mw?/x.
Puc. 6 1.164. Al =14V T+ 2kimg) x
Xmglk.

1.165. A;p=rmg (3ha/2—hy)=—11 mIlx.
1.166. Uyaxe =g V (1—2K) m/2x=0,6 m/c.

1.167. 1g 0ty = v, sin oV of cos? oy —2 (Us— Un)/m.
Ipn (me3/2) cos? ag < Ug— Ui
1.168. Uyaxe=V gl (2— V 3), Ahyaye =21/3.
1.169. 2) V=%%’— ;
mamig
ny+mg’
1171, E= p (B 403)/2, rne p=rmuma/(my+ my).
1.172. a) Ugnem = mavi/2 (my-+ms);
6) Eco6 = mui/2+ mav3/2—mivi/2 (ma+ my).
1178, yo=x V-;ﬂ-l—z/ (mi -+ ms).
1.174. Lyawe=lo+F/%, Lymu=15-
1.175. Al > 3mg/x.
1.176. a) v= (2M/m) V glsin (8/2); 6) n = 1—m/M.
1.177. h= Mv?/2g (M +m).
1.178. A=— pgh, rae p=mM/(m-+ M).
1.179. AT =— p (vi—V3)?/2, the p=marmy/(mi-+ms).
1.180. M=um (pg+p2— 2pep cos o)/(ps— p?).
1181, o=V 2, 90",
1.182. cos 8" = (vyv/viws) cos 6.
1.183. a) 1=2my/(my -+ my); 6) n=4nmume/(mi+my)>.
1.184. my=23m,.
1.185. myfma=142 cos 6=2,0.
1.186. vy = V 2AE/p, tae p=mM/(m-+ M), m—wmacca nefitpona.
1.187. =1/, cos? & =0,25.

) T=%(v1—v2)2, rne p=



1188, Uyae=0{(14+ V2m = 1)) =1,0 xm/c.

1.189. Byxner nBuratecsi B Ty K€ CTOPOHY, HO CO CKOPOCTBIO
v e=(1— Vl—?n) v/2. Tlpu 1y <€ 1 ckopocTs ¢ = Nu/2=>5 cm/e.

1.190. AT/T=(1-+m/M)tg2 &4+ m/M—1=—4009%.

1191 a) p=pV Go3; 6) T=pu (63-+-03)/2. Brecs p=rmymy/(my-+-ms).

1.192. sin Gyage = Mmaim;.

1.193. v'=-—v (2—n?)/(6—n?. IIpn n menbileM, paBHOM H Gonb-
mem V2.

1.185. N=(aB—bA)k, rme k—oprocu z; I=|aB—bA I/V A% B2,

1.186. N=2bV a/b.

1.197. M="1/ymgu,l? cos oo; M= (muvd/2g) sin® a cos o =37 kr-m2/c.

1.198. M =1/ymght sin 20.=1,6.10~2 kr-m?/c.

1.199. a) OrhocHTeNnbHO BCeX TOYeK IpPSIMOf, IepleBJuKyJsipHOH
K CTeHKe H npoxogsiuefi uepe3 Touky O; 6) | AM|=2muvl cos c.

1.200. M =m23(F,=1,2-10-2 kr-m¥/c.

1.201. OtnocuresnbHO LeHTPa OKPyKHOCTH. | AM|=2 V T (g/o?)2x
Xmgl/lw.

1.202. [AM |=hmV.

1.203. M = movgt?.

1.204. m=2kr}/e}. -

1.205. v, = V 2gi/cos O.

1.206. ko= (1-+ V 11+ 8gh/o?)vd/ag.

1.207. F=masro/rs.

1.208. M,= Rmgt.

1.209. M= FR¢/2 sin (8#/2) =30 kr-m¥/c.

1.210. M= Rmgt sina. He nsmenntcsi.

1.211. M'=M—{rop]. B cayyae, Korma p=0, T. e. B cicreme
IeHTpa Macc.

1.213. M=1Imu,/3.

1.214. Eyape = mua/xles Peienne yIo6HO NPOBECTH B CHCTEME LIEHTPA
macc.

1.215. T=2nyM/v3 =225 cyToK.

1.216. a) B 5,2 pasa; 6) 13 rm/c, 2,2-10-2 M/c?,

1.217. T=n ]/-(ri+r2)3/2'yM. HocTaTOYHO paccMOTpeTh ABHIKEHHE
N0 OKDYXKHOCTH, pajMyc KoTopol papen Goiblliof NOnYoCH JaHHOTO
sJummnca, T. e. (ri-}r2)/2,— no Kennepy nepron obpaiienust 6y IeT TeM xe.

1.218. ryaxc=r (2n23—1).

1.219. INagenne Tena na CoJlnie MOXHO paccMaTpHUBaTh KaK IBHIKe-
HHe TO OYEHb BLITSHYTOMY (B Tpeliesie — BHPOXJEHHOMY) 3JITHICY, Gob-
asi och KOTOpOro pamna paguycy R semnofi opOutsl. Torpano Kennepy
2v/T)2=[(R/2)/RI®, rue t—BpeMs najenusi (Bpemsi NOJIOBHHH 0COpOTa
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No BHITAHYTOMY JUIRICY), T —nepuos obpanienus 3emin sokpyr Connna.
Orciona t=T/V 32=65 cyrok.

1.220 ¢t =(a/V yM) [(r+R)/2PP’%, rne M u R—macca u pamu-
yc Jlyuni.

1.221. He uamensiTcs.

1.222. m=4n23/yT2.

1.223. M=m )/ 2ym rirsf(ri+rs), rae me—macca Conrma.

1224, E=T+{-U=—ymm/2a, roe m —macca Conrna.

1.225 r,,,:[l +V 1 —(2— 1) 1) sin? a_l ro/(2—m), TReN=1oU3/YMc,
me—macca Connna.

1.226. rygn=|V'1 -+ (b ym )2~ 1] ym[v, Tiie m—macca Conuna.

1.227. a) Paccmotpum cHavasna TOHKMH cdepHYecKHH CJIoH pamuy-

ca p u Maccel 8M. DHeprus B3aHMONEHCTBHA YaCTHIH C SJeMEHTapHHM
nosicoM 8S atoro ciost ects (puc. 7)

dU = — g (m §M/2!) sin © d¥. (#)

Ins tpeyronsunka OAP 1o Teopeme KoCHHYCOB [2=p2-|-r2—2pr cos ¥.
Haiitna puddepennuan storo Buipaxesns, npeoGpasyeM (opmytty (=)
K Bully, ynoGnomy gnas uHTerpHporanus. [Toc/e unTer pupoBanua no scemy

iy e dSy
Puc. 8

Sy

cnowo HaitfieM OU =— ym 8M/r. Y HaRoHen, HHTErPUPYH NO BCEM CJOAM
wapa, noayuum U=—ym M/r.

6) Fp=—20U/0r=—ym M/r2.

1.228, PaccMoTpuM cHavyasia TOHRHME chepuuecKHil cioli Bemectsa
(puc. 8). IlocTpoHM KoHyC © MaJIEM YIVIOM pacTBOpa K BEpLIKHON B TOY-
ke A. Iiomans yyacTKOB, BHIpE3aHHHIX STHM ROHYCOM B cJioe, dSy:dS,=
=r}:r3. Macch Xe BHpe3aHHHIX YYacTKOB MPONOPIHOHABHE! TLIOMAATM
9THX yvacTkoB. IlostoMy CHJH NPHTAXEHHR K HHM yacTHUH A pasum
M0 MONYJIO M IpPOTHBONOJOXHH [0 HanparJjeHHo. Jllanbueiiee ove-
BHJIHO.

1.229. A=—3ymM/2R.

330



1.230. G (r < R)=— (yM/R®) 1, G (r=R)=—(yM/r®) r; o (r < R) =
= —3 (1 —r2/3R2) yM/2R, ¢ (r = R)=—yM/r. Cm. puc. 9.

1.231. G=— (4/3) nypl. Ilone BHYTPH MOJOCTH ONHOPOAHOE.

1.232. p=(3/8) (1 —r2/R?) yM?/nR*. Orono 1,8-10% atm.

1.233. a) PasobreM cthepuuecknit ciofi Ha Majble SJ€MEHTH, Kax yiplit
maccH 6m. Torja sHeprusi B3aMMOZERCTBHA KaJOTO 3JieMEHTa CO BCeMu
ocransHbiME OU =— ym 6m/R. CyMMupyss WO BCeM 3aJieMeHTaM M YUHMTH-
Basi, UTO KaxJiasi Napa B3aHMOLEHCTBYIOLIHX 3JEMERTOB BOHJET NPH STOM
meaxknn, mnonyuum U= —ym?/2R;

6) U=—3ym?/5R. F——

1.234. qy:a5:a3=

=1:0,0034:0,0006.

1.235. 32 xM; 2650 KmM.

1.236. h=R/(2gR/vi—1).

1.237. T=V 3njyp=1,8 u.

1.238. h=R (gR/v®*—1).

1.239. | Ap |=m V 2gR sin (2./2), Puc. 9

1.240. r:f/yM (T/2n)2=4,2-10* xv, tae M u T —macca 3emin
H ee NepHOX BpalueHus BOKpPYr ocH; 3,1 km/c.

1.241. T =~ 3mgl/21*R =0,20 H, rze R —pagnyc 3emn.

1.242. M= (4s@R3/yT?) (14 T/7)>=6-102 kr, T —niepuoz BpauieHus
3eMnH BOKPYT OCH.

, 2nR 'yM__
1.243. a) v ——T——|— R 7,0 km/c,

9 —_—
6) a' = (l e J;,R l/:yiM) =4,9M/c2. 3necb M —macca 3eman,

T—ee nepnon BpalleHnsi BOKPYI' OCH.

1.244. v,=V 2gR (1 —R/2d), rne R —pamuyc 3emny, g — CTanzapt-
HO€ YCKOpEeHHE CBOOOZHOTO MajieHHsl.

1.245. V6uun noaroit sHeprii E cnyTHHKa 3a Bpems df ectb — dE=
= Fudt. IpencrasuB E U v KaK ¢QyHKIMH PacCTOSIHHA 7 MEXY CIIyTHH-
KoM M nentpoM JlyHH, mpeofpa3syeM 3TO ypaBHEHHE K BHAY, ynoGHomy
115 uETerpHpoBarus. B pesymwtate moayunm T = (V n—1) mjo V gR.

1.246. v;=1,67 xM/c, va=2,37 KNM/C.

1.247. Av=V yM/R (1 —V 2)=—0,70 km/c, rre M u R—macca
¥ pamuyc JIyHH.

1.248. Av= ]ng (V' 2—1)=3,27 Km/c, Tne g —CTaHAAPTHOE YCKO-
penne cBoSonHOro najeHus, R—paauyc 3eMan.

1.249, v, = ]/gR/n—_:S,O KM/C, [fie g — CTaHZAPTHOE yCKOPEHHE CBO-
Goxporo nazxenus, R—panuyc 3eMmin.

1.250. A = ym (My/Ry-+Ma/R2)=1,3-108 gllx, rne M 1 R—
Macca u pagmyc 3emnn H JIyHHL.
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1.251. vy = V 224 (V 2—1)2 Vi~ 17 xmje. 3mech toi=yMs/R,
M3 v R—macca u pagnyc 3emnn; V%:yMc/r, Mc —macca Connua,
r—paguyc opOuThl 3eMiH.

Pemernne BocronbayeMcsi 3aKOHOM COXpaHeHHs! SHEPTHH B NOCTY-
natenbHo JIBHXKYILeHcS CHCTeMe OTCHeTa, CBSI3aHHOH € IEHTPOM 3eMiH:

mus/2=ymM3/R+muv2/2,

rlle m-—mMacca Tesla, U—ero CKOpocTb BIadH oT 3emnu. U Bropoe ycio-
BHE:

v+ V1 = V_2' Vl',

rae Vy—ckopocte 3emsn Ha opGute, V7 Vi—ckopocte, HeoGXomumast
Iast Toro, utobu Teno cmoryio mokuHyTh Costnennylo cuctemy. Hckmouup
H3 STUX IBYX ypaBHeHuil v, MOJMyYHM BHIpaXKEHHe AJS Ug,

1.252. 1=2bF3/ma=1,0 m.

kmg

1.253. F = _—(l Thsna

1.254. |=|aA—bB|/V A*+ B

1.255. a) I=ml%/3; 6) I1=m (a®4-b%)/3.

1.256. I=ma?/6=4,0 r-m2.

1.257. a) I=mpbR%/2=2,8 r-m?; 6) I=(3/10)mRz2,

1.258. | =ma?/2.

1.259. I=mR2/4.

1.260. a) Io=(13/24) mR?; 6) Io=(37/72) mR2.

1.261. I=(2/3) mRz2.

1.262. b, =(mgRs—FR)/(I+mR5), rne ocb 2z manpabnena 3a
nJjockocth prcynka 1.49.

1.263. a) o=gf/R (1--M[2m); &) T =mg*t2/2 (1 -+ M/2m).

1.264. a=gmr?/l.

1.265. &=V 6F sin g/mi.

1.266, p=—Lme—rmlg _ Ti_ mi(mddmg)

(mimy-}m/)R’ T, mg (m - 4my)
me —kmy (mg— kmy) km;g®?
1.267. a) a=g—2 M. g 5 _ M= o) Rmig"l?
) A i m—mi2 O M2 (myFmy)

1.268. n=(14-#2) 0fR/8sk (k+1) g.

1.269. nyfny=(tg O-}-k)/(tg 6—K)=1,3.

1.270. £ =3wR/4kg.

1.271. {0)=y/3.

1.272. B =2mgx/Rl (M-}-2m).

1.273. cos 0 =3g/20:%l; ecan mpaeas yacte =1, 10 O =0,

1.274. o= VfZ_gﬁ=6.0 pan/c; F=mgly/l=25 H.

1.275. a) M=(1/12) mol?sin ¥, M,= M sin0;

6) N =(1/24) me22 sin 2.

1.276. v’ =aol/V T43m/M.
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3m—4M 8Muv?

SmAM v; 6) le—(l—f——tm/!/-fiTn)_T

1.278. a) v=(M/m) V 2gI;3sin (2/2); 6) Ap=M V glj6 sin (0/2);
B) x = 21/3.

1.279. a) o= (14-2m/M) ©y; 6) A=2/oma}iR? (1 4-2m/M).

1.280. @=—2m19"/(2my+my). _

1.281. a) o= (/1014 I09)/(I1+1o);

6) A=—[I11,/2 (114 1))} (©1—wg)%

1.282. a) My— M, =4/ 1,0,/(11+12);

6) Ey—Ey=2111,02/(11+1,).

1.283. @= MN?/)(lo+mNa?t/2), cm. puc. 10, T7e @pp=2M/ma?.
1.284. 0=2 V 2IF/mR".

1.285. v=0R/2 sin =3,0 m/c.
1.286. a=>5/,gsina, k> ¥/, tga.

1.277. a) V' =

1.287. T = TSZ mg?t?sin? a=0,11 gJx.

1.288. a) fi=2g/8R=5.10% pan/c?; €)
P =2mg>t/3.

1.289. a’'=(2/3) (§—ag), F=(1/3) mx
X(g—ap)-

1.290. a= g sin a/(14-1/mr?)=1,6 m/c2. Puc. 10

1.291. F < 3kmg/(2— 3K).
F (cos a—r/R) |

__ F%2(cos a— r/R)?

1.292. a) ax——‘—w—, 6)A—— om (1+’V)
1.293. a=14g/5.
1.204. a=g (m— M)/(M-+m-}1/R?).

_ F(8m+-2my) | __ %2 (Bmi+2my)
1.295. a) a———————m1 ) 6) T_——2m1 mitmy

1.296. aj=F/(m1-+2my/T); as=2m/7.
1.297. a) ¢ =woR/3kg; 6) A=-—mw3R?/6.
1.298. o=V 10g (R+- r)/17r2.

1.299. vo=V gR (7 cos a—4%)/3.

1.300. N = Rm1?/55==20 mH-m.

1.301. F=9J2/2ml=9 H.

1.302. a) s=al}3; 6) T=2J%/m.

1.303. vc=2v/(4+1). TIpu n=4 u 1 > 4.
1.304. v=V gh/2.

1.305. a) o' =mgl/lo=0,7 pap/c;

6) F=mw'2lsin%=10 mH. 3ta cuna HanpaBreHa B CTOPOHY,

GPOTHBONONOKHYIO HAKJIOHY BOJIUKA.
1.306. o= (g-+a) l/tnR*=3.102 pap/c.
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1.307. o' =mlV g2 +fa?/lo=0,8 papje. Bektop ' cocrasaser
¢ BepTHKaJnio yroa = arctg (a/g) =6°.

1.308. F'=2mR%ww’/5[=0,30 kH.

1.309. F,axc=mumr2@,,0/lT ~ 30 H.

1.310. N=2nnlv/R=—6 xH-wm.

1.311. Fpo6=2nnlv/Rl=1,4 kH. Ha Takyio Be/MyuHy CHJa XaB-
JIEHHSI Ha HapyXKHEBIl pejbC BO3PAcTeT, a Ha BHYTPEHHHII — YMEHBIUIHTCH.

1.312, p=aEAT=2,2.10% amv, e o—KO03(p)HLHEHT TeNIOBOro
DacCIIHPEHHS.

1.313. a) p =~ 0, Ar/r=20 aTm;

6) p=~ 20, Ar/r=40 atM. 3pece G, —Tperea NPOYHOCTH CTEKJA.

1.314. n=V2cr,,,/p/nl=0,8-103 ob/c, TAe G, —Ipenesa HPOYHOCTH,
p— IIOTHOCTb MeJIH.

1.315. n= Vc;,,,/p/QnR 23 ofb/c, rae om—npenen M POYHOCTH,
p— IJIOTHOCTb CBHHIIA.

1.316. x =~ l/mg/?nd2E=2,5 oM.

1.317. e=Fy/2ES.

1318, T =(1/2) mo¥ (1 —r?/l?), Al = pw®B/3E, rne p —mnJor-
HOCTb MeLH.

1.319. AV=(1—2pu) FI/IE=1,6 mm®, rpe p—xkoappunuent Ilyac-
COH2 MenH.

1.320. a) Al=pgl?/2E;

6) AV/V=(1—2p)Al/l. 3pecs p—NAOTHOCTb, | — KOIPOHIHEHT
Ilyaccona memu.

1.321. a) AV/V=—3(1—2u) p/E; 6) p=3 (1—2p)/E.

1.322. R = Eh?/6pgl® ~ 120 ™, rme p— IOTHOCTb CTaJH.

1.323. a) 3pece N wnwe sapucHT OT x H papeH Ny Hurerpupys
IBaXIpl HCXOJHOE YPAaBHEHHE C yUeTOM KpaeBbiX ycaosufi dy/dx (0)=0
u y (0)=0, nomyunm y= (No/2E]) x2, 310 ypapHeHHe mapatoael. Crpesa
nporuba A= Nl2/2E]l, rne I=a%/12.

6) B pamiom cnyuae N ()=F ((—x) u y=(F/2EI) (I—x/3) x%;
A=FIB/3EI, tne I To e, 4T0 H B NpPeAHJAYILEM NYHKTe.

1.324. A=FI3/48E].

1.325. a) A=3pgl4/2Eh®; 6) A=>5pgl*/2Eh®. 3peck p— MIOTHOCTB
CTaJH.

1.326. A=9Rpl5/5Eh2, rie p— MJIOTHOCTE CTAJH.

1.327. a) @=(!/2nr3 Ar G) N; 6) ¢=(21/nr'G) N.

1.328. N=n (d3—d}) G/320=0,5 xkH.m.

1.329. Pyaye=(71/2) r*Gpo =17 &BT.

1.330. N=Pm (r{—r?)/2 (r3— r}).

1.331. U=mEe*/2p ~ 40 ]Ik, rze p— OJOTHOCTL CTaJH.

1.332. a) U= (n/6) r23p2g?/E;

6) U= (2mn/3) r¥lE (Al}l)®. 3gnece p— NJOTHOCTH CTAJH,
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1.333. A =~ (n2/6) h63E/l ~ 80 IIx.

1.334. U= (n/4) r*Ge2/l=7 Ix.

1.335. u=Gg?r?/21%

1.336. u=p (pgh)2/2=23,5 xlx/M®, rae B—xoaduiuent cxxumae-
MOCTH.

1.337. pi > ps, v1 < vy I1OTHOCTH JIMHMA TOKa pacTeT NpU Iepe-
xofie oT ToYRu I K TOuke 2,

1.338, Q=5,5,V 2gan/(si— D).

1.339. Q=S VQg Al po/p-

1.340. v=]f2g (h14-hope/p1) =3 M/c, Tae pi B Py— OJAOTHOCTH
BOAH H KepOCHHa.

1.341. h=25 cM; lyaxe =50 com.

1.342. h=02/2g—hy =20 cM.

1.343, p=pot-pgh (1—R3/r?), tme Ri<r< Ry ps — aTMOC-
(epHOE JaBJEeHueE.

1.344. A=pV3/2s%2, rpe p—NNOTHOCTL BORH.

1.345. ©=(S/s) V 2hjg.

1.346. v=ch V 2/h—1.

1.348. F=2pgS Ah=0,50 H.

1.349. F=pgbl (2h—1)=5 H.

1.350. a) p=2pSRuv; 6) F=2pSv%

1.351. N =plQ2%/nr2=0,7 H.m.

1.352. F=phg (S—s)?/S=6 H.

1.353. a) IlapaGosoun Bpamenus: z=(w?/2g)r?, rae z-—BLICOTa OT
NMOBEPXHOCTH KHUJIKOCTH Ha OCH COCYZQ, r— PAcCTOSIHHE OT OCH]

6) p=po-pwr?/2.

1.354. P=mnw2R4/h=9 B1.

1.355. v=uvy In {r/Rg)/1n {R1/Ry).

o R (L LY. ) e RS
1.356. a) m—mgm RE rt )i 6) N_‘mnng%—R%’i

1.357. a) Q=(a1/2) voR?%; 6) T =(n/6)IR%pvY

B) Frp=4mnlvy; 1) Ap=4nlyy/R2.

1.358. B neBoM Komlle TPYOKH JONOMHMTENBHBI Hanop Ah=5§ cm
coolLiaeT KHHETHYECKYIO SHEPTHIO XKBAKOCTH, BTeXalomlek B TpyOky. Ha
yeaosusi pv2/2=pg Ak noayunm v="V 2g Ah=1,0 mjc.

1.359. Hckomoe oTHomenue paBHO exp (¢ Ax)=D5.

1.360. vy =0yr1p11a/rapaMi =5 MKM/C.

1.361. d=ia/ 18 Re %/(p—po) po@ =05 MM, THe py B Pp— TIAOTHOCTH
IJIMIEPHHA H CBHHIA.

1.362 { =— (pd?/18n) Inn=0,20 e
1.363. v=c¢ l/"q (2—n)=0,10¢, rpe ¢~ CKOpPOCTL CBeTa.
1.364, a) tg o’ =tg o/V 1—p2, e P=vjc, &' ~ 49°
335



6) ' =aV 1—p*F1g2a=23838 m, I'/l,=0,66.

1.365. ly=1V (1—P?sin? 0)/(1—p2)=1,08 m, v B=vjc.
1.366. lo=Ax (t3—15)/V (Ia—H)2— (Ax/o)%

1.367. v=cV (2—Al/f) Afjf =0,6-10° wm/c,

1.368. lo=cAt' V T—(BI/AT)=4,5 m.

1.369. s=cAt VW—S M.

1.370. a) Ato=(/0) V T—(v/))F=1,4 mkc;

6) I'=1V T—0/):=0,42 xm.

1.371. ly=0vAt/V T—(@/c)2=17 m.

1.372. lo=V DxiBxa=6,0 M, v=c V 1— Axy/Bxa=2,2-108 m/c.
1.373. v=2lo/AD)/[1+ (lo/cAD)?].
1.374. Yactyna, ABuraeuiasics BIepelH, pacnajack Mo3xke Ha BpeMs

Al =1f/c (1—P?) =20 mxe, rre f=vjc.

1.375. a) lg=[xa—xg—0 (ta—ip)l/V T— (v/9%;

6) ta—tp={1—V T— /9P lo/v umu tg— t ;=(14-V T—(0/0))lo/0-
1.376. a) ¢ (B)=1y/v, t (B)=(l/0) V 1—(v/O)%

6) t (A)=(lo/) V T— (/)% t(A")=1Iy/0.

1.377. C «T0ouku spenusi» K-uacoB cm. puc. 11,

oo b-o@
U U
Puc. 11

1.378. x=(1—V 1—B% ¢/p, rre B=Vye.
1.379. nsi storo Heo6Xopumo yOepurbcsi B TOM, 4TO npu Af =

—=ty—ti >0 u At =15— £ > 0.

1.380. a) 13 uc; 6) 4,0 m. Ykasauue. Bocnoms3opathess MHBa-

pHaHTHOCTBIO HHTEpPBAJA.
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1.381. ' =[(v;— V)2 +vg (1— V2/e)]Y2/(1 — v,V /ch).
1.382, a) v=vi}v;=1,25¢;

6) v=(vs+-vy)/(14-v10e/") =09lc.

1.383, I=1, (1—§2)/(14-§%, rre p=v/c

1.384. v—V v1§—[—v§—(vlv,¢/c)2

Ry 2
1.385. s=Af, ]/ (IV jtli;)(l(lfv)’:/c*) , Te B=V/e.




1.386. tg &’ =(V 1— P2 sin 8)/(cos 8 —V/v), rne p="V/e.

1.387. tg O0=v'V/c? V_IT(V/—C)_é

1.388. a) o’ =a (1— P?2)*2/(1—Buv/c)%;

6) o’ =a(1—p?. 3nece P=V/c.

1.389. BocnosibsyeMca CBAISHIO MeXJy YCKOpeH#eM a’ H  ycKope-
HHEM @ B CHCTeMe OTcYeTa, CBA3aHHOM ¢ 3emnefi:a’ = (1 —vz/cg)':’/ 2 dvj/dt.
Sta dopMysa NpHBefieHa B pelleHHR npefbyiyuief sajaust (OyHKT a), THe
crefiyeT NONOXATH V =v. IlpOHHTerpHpOBaB JaHHOe ypaBHeHHe (OpH
a’ =const), nonyuum v=a't/V 14 (a’t/c)®. Vickommiit myTh

I=(V TH(@1/c)2—1) /a’ =0,91 cBeToBOrO TO/A;
(c—v)/c=(c/a’'t)2/2=0,4T %.

1.390. Vvesn B Buay, uto v=a't/V 14 (2't/c)? noayunm

_To=57¢d(‘ﬁ_)?=§m [ﬂcl+ ]/1+($)2]=3,5 viec.

1.391. m,/m = 1/V 2(1—P) = 70, rne P=uvjc.

1.392. v=c ¥V 1 @+1)/(14+1)=0,6¢c, rne c— cKopocThb cBeTa. 3nech
HCIOJIL30BAHO ONpefiesieHHe IJIOTHOCTH KaK OTHOIIEHHS MacChl IOKOSI
Teqa K ero obnemy.

1.393. (c—uv)/c=1—[1-4(me/p)?]~Y2=0,44 %.

1.304. v=(c/n) ¥V P—1=c V 3/2.

1.395. A=0,42mc?, BMecTO 0,14mc2.

1.396. v=c V 3/2=2,6-10° m/c.

1.397. Ilpu <€ 1 otromenre T/me? < 4v/3 =~ 0,013.

) 1.398. p= VW/C= 1,09 I'sB/¢, rpe ¢—ckopocTb cBeTa.

1.399. v=2pT/(p?+T2/c?)=0,87c.

1.400, F=(I/ec) V' T (T +2mc?), P=Tl/e.

1.401. AE/m=(1/V 1= (vjc):—1) 2=3,6- 1017 JIx/kr.

1.402. v=Fct!/V m2c2+F22, =V (mc®/F)>+ c2—mc*(F.

1.403. F=mc?/o.

1.404. a) B nevx cayuasx: Fllva F | v;

6) F_Lzma/l/-l——ﬁz, Fy = ma/(1—Pp%)®/?, rne p=vrc.

1.406. &' =¢ ¥V (1—B)/(1 +-P), rre p="V/c, V=3c/5.

1.408. a) 7 =2mc® (V 1T /2mcE—1)=T777 MsB;

6) p=V mT/2=940 MsB/c.

1.409. M=V Im(T +omdlc, V=cV THT +2mcd.

1.410. T/ =2T (T 4 2mc®)/mc?=1,43-103 I'sB.

1.411. E. Maxc-——[mg—l—mf—(mz—}—my] 3/2my. Yactuna my Oynmer
HMeTb HauGOMBbLIYIO SHEPTHIO B TOM CJyuae, KOIJa SHEPIHS CHCTEMb!
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JEYX APYTHX YacTHL, fy H ma, OyJeT HamMeHbIEHd, T. € KOrJia OHH
JIBHIKYTCH KaK €JIHHOE 1iefloe.

1.412. vje=[1—(m/me)24/)/[1 - (m/mg)24/c], BocnombaoBatbcs 3a-
KOHOM COXPaHeHHfl HMIyJibca (MooCHO peinenuio 3anaun 1.130) u pens-
THEHCTCKOH Qopmysofi npeo6Gpa3oBakus CKOPOCTH.

2.1. m=pV Ap/po=30 1, rne py— nopmajnhoe aTMocepHOe JaB-
JIeHHe,

2.2. p=(piTo/Ti—Ap)/2=10 xIla (0,10 arm).

2.8. m=pMV In (To/T1}/R (To—T)).

2.4. mymg=(1—a/Ma)/(a/Mi—1)=0,50, rae a=mRT/pV.

2.5. p=pg (m1-}-mg)/RT (mi/My+ma/Mg)=1,5 r/a.

2.6. a) p=(v1-+va+vs) RT/V=0,20 MIla (2,0 arm);

6) M=(iMi+veMs+vsMg)/(vi+Va-}vs)=36,7 r/mMob.

2.7. T'=T (m—1m)/(n.— 1) ~ 420 K.

2.8. n=(Inn)/In (1}-AV/V).

2.9. p=p, exp (— Ct}V).

2.10. {=(V/C) Inn=1,0 mun.

2.11. AT =(mg-} poAS) /R =0,9 K.

2.12. 2) Twaxc=(2po/3R) VW; 6) Twuaxc= po/eBR.

2.13. meH=2R Vo‘_To

2.14. dTjdh=— Mg/R =-—33 uK/m.

2.15. dT/dh=— Mg (n—1)/nR.

2,16. 0,6 u 2 aTm.

2.17. a) h=RT/Mg=8,0 xm; 6) h =~ nRT/Mg=0,08 xum.

2.18. m=[1—exp (— Mgh/RT)] peS/g.

219, ho=— § hpdh/§ p dh=RT/Mg.
0 0

2.20. a) p=po (1 —ah)s, h < l/a;
6) p=po/(1}-on)*. 3nece n=Mg/aRTs.
2.21. p=p, exp (Me?r2/2RT).
2.22. pyn=pRT/M =280 atm; p=pRT /(M —pb) —ap?/ M2 = 80 arm,
2.23. &) T=a(V—b) (14+-n)/RV V-+b)=133 K;
6) p=RT/(V—b)—a/V2=9,9 amm.
V2 (Typs—Tapy)
2.24, a:_—Tg—Tj

—M—O,Oﬂ 71/MOJb.
P2—Pi

2.25. U=pV/(y—1)=10 MIx.
2.26. T="T1T3 (p1Vi+paVa)/(p1ViT 2+ paVaTo);
p=(p1Vi+paVa)/(Vi-}-Va).
2.27, AU=— pVAT Ty (y—1)=—0,25 xIx, Q' =—AU.
2.28. Q= Ay/(y—1)=7 Ix.
2.29. M=mRAT/AQ =28 r/mom.
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2.30. AU=Q—RAT=1,00 x[Ix; y=Q/(Q —RAT)=1,6.

2.31. Q = 'VRTo (1 -_— l/n) = 2,5 Kﬂ)l(.

2.32. p=[vvi(ya— 1) +Vave (p1— D)/Vi (v — D +-v2 (vi— D]=1,33.

2.33. cy=0,42 x/(r-K), cp,= 0,65 IIx/(r-K).

2.34. A'=RT (n—1—Inn).

2.85. A'=p,V; In [(m--1)%/47].

2.36. =14 (n—1)/(QWRTs—Inn)=1,4.

2.37. Cm. pue. 12, rae V —mnsoxopudeckuil mpouecc, p— H306apH-
gecknll, T — H3orepMuveckuii, S— aauabaTudecKHuil.

0
2 7 s 7

Puc. 12

2.38. a) T=TynW-D"? ~ 560 K;

6) A'=RT, m@-VV—1)/(y—1)=5,6 rlx.

2.39. Ilpu apuaGaTHuecKoM cCxXaTuH paGoTa Oojipme B Nn==
= Mv-1—1)/(y—1) Inn=1,4 pa3a.

2.40. T=T, [(n41)2/4njv-D'2,

2.41. v=V 2yRT/(y—1) M =3,3 Km/c.

2.42, Q=RAT 2—7)/(y—1).

244. C=R(n—W/(in—1(y—1); C<Ompu l <n<y.

2.45. C=Cy (n—v)/(n—1) =—4,2 Jx/(K-monn), rae n=1Inf/Inc.

2.46. a) Q =Cy(n—v) AT/(n—1)=0,11 g][x;

6) A=— RAT/(n—1)=0,43 xIlx.

2.47. a) AU =aVi (2—1)/(p—1); 6) A=(1/9aVimt—1);

) C=Cy-+R/2.

2.48. a) C=— R/(y—1); 6) TV~ /2= const.

2.49. a) A= (1—0a) RAT;

6) C=Cy}+R(l—a); C <0 mpu a > y/(y—1).

2.50. a) A=AU (y—1)/a; 6) C=Cy- R/c.

2.51. C=Cy--R/2.

2.52. a) C=Cy--R/aV; 6) C=Cy+ R/(1}+aV).

2.53. a) C=yR/(y— 1) +aR/poV;

6) Q=po (Va—V1) Cp/R+ta In(Va/Vy).

2.54. a) C=Cp,+ RTy/aV; 6) Q=aCly (Va—Vy)+RT,In (Vo/Vi).

2,55, a) Ve *T/R—const; 6) TeR®Y =const; B) V—aT =const.
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2.56. a) A=oaInn— RTy (m—1)/(p—1);

6) pV¥exp [ (y— 1)/pV]=const.

2.57. A=RT In[(Va— b)/(V1i—b)]+a/Va—a/Vi.
2.58. Q=RT In[(V3— b)/(V1—b)] =3,8 kIlx.

2.69. T (V—b)'V = const.
2.60. C,—Cy=R/[1—2a (V—b)*RTV3).
2.61. AT=—waV,(y—1)/RVy (V1+Vy)=—3,0 K.
2.62. Q=v2%a (Vo—Vy)/V1V,=0,33 xx.
2.64. Ti < (2a/bR) (1 —b/V{)=180 K.

v—1 Ty 2a \ .
2.65. AT~ 12 (Vlfb_l_ RVI_), a) 15 K; 6) —39 K.
2.66. n=p/kT =1-105 cm~3; (>=0,2 Mm. .
2.67. p=(14+nmRT;MV =1,9 aty™, rie M —macca Monst asota N,
2.68. n=(p/kT — p/ma)/(1 — ty/mg) = 1,6-101® cm~3, rne my B my—

Maccbl MOJIEKYJT TeJIUf M asoTa.

pi8ie:

2.69. a) Cy=(BN—5/2) R, y=(6N—3)/(6N —5);

2.70. A/Q=1/(3N—2) pns HennmeHHHIX MoJekyn u 1/(3N—3/2)
JINHEHHDIX.

2.71. N=22—n)/(4—3n) =4, MoNekyJBl HeNHHeHHbE,

2.72. M=R/(c,—cy) =32 r/monb; i=2/(cp/cy—1)=Db.

2.73. a) i=2(Cp/R—1)=5; 6) i—2(C/R—2)=3.

2.74. y=(5vy+} Tva)/(3vy - 5vy).

2.75. n=p/(y—1)¢e>=1,0-102 -3,

2.76. AT =Mv?/iR=0,31 K, rne i=35.

2.77. a) Uyn = V 3RT/M=0,47 km/c, &) = (3/2) kT =6,0- 102 [Ix;
6) vks =3 V 2kT /npd®=0,15 m/c.

2.78. B #=7,6 pasa.

2.79. Q=n2—1)imRT/2M =10 xIx.

2.80. wxp=V 2kT/1==6,3-10'2 pap/c.

2.81. (&pp=kTon* =0,7.10~20 Jix.

(i+ 1/ pas, e i=5.

2.83. Ymenpmmaach B N~V —925 paza,

2.84, C=R (i} 1)/2=3R.

2.85. a) A=2/a?, [(a)=2/a; 6) {xp=2a/3, {x¥*>=a?/2.

2.86. a) xpep=a/2, A=6/a3, [(xyep)=23/20;

6) <x>=a/2, {x%)=3d?%/10.

2.87. 8N1/6Ny=exp [m (vix—vix)/2kT] Svy,/6vy, = 1,5.

2.88. 8P = (m/25kT)*'? exp [— m (vi+u} 4 v)/2kT] v, Sv, b, =

2.82, YMenbmuTCH B 1)

= 1,7.-10-11,
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2.89.  8N/N =(m/2rkT)*/* exp|— m (vi+v%)[2kT] 2n0 | Sv | S,
2.90. dN/N = (m/kT) exp (— mv? [2kT) v, bv, .



2.91. F (u)={4/V 1) u? exp (— 1?).

2.92. vgep=V Zp/p=0,45 rm/c, <(d>=0,51 Km/c, ks =0,55 Ru/c.
2.93. a) SN/N =(8/V w) e=1 61 =1,66 %;

6) SN/N =12 V 3/2ne™%/2 6n=1,85 %.

2.94. a) T=m (A)2/[£ (V' 3~V 2)%] =380 K;
6) T =muv?/2k=2340 K.

2.95. T=um (v3— 12)/4k In (vy/vy) =330 K.

2.86. v=V (3kT,/m)n Inn/(m—1)-

2.97. T=mn (Av)?/2k (1 — V mn/mo)? =~ 370 K.
2.98. v=V 3&T In (mg/my)/(mg— mq) = 1,61 KM/c.
2.99. T=mu?/3k, Upep=0 vV g3

2.100. <0,>=0, v, |>=V 2kT[am.

2.101. <vi>=kT/m.

o

2,102, v= S U, dn (V) =1/4n (U, THE dn (0,)=nQ (0,) dv,s

0
-]
2.103. p=2 S muy-v, dn (v,)=nkT, tne dn(v.)=ne (v,) do,.
0

2.104. <1/0> =V 2m/nkT = 4/x <U>.

2,105, a) f(g) = 2n (nkT)~3/2 ¢~ ¢/AT Y'g,

6) egep=FKT/2; €gep # € (Ugep)-

2.106. SN/N =3V G/me™?/2 §ny=0,9%.

2.107. a) vgep=V 3kT/m; 6) epep=£T.

2.108. dv= S dn (dQ/4x1) v cos & = n (2&T {rum) /2 sin § cos O df.

v=0
/2

2.109. dv= S dn (dQ/4n) v cos G =
O=0
= n5t (m/25kT)?? exp (— mv?/2kT) v dv.
2.110. F = (kT/AK) Inn=0,9-10-1 H.
2.111. N4=(6RT/nd’Apgh) Inn = 6,4- 102 moab—".
2.112. n/ne=-exp [(Ms— My) gh/RT]=1,39.
2.113. h=FkT In (na/ng)/(me—my) g.
2.114. He u3meHnwuTCH.
2.115. h=(RT/Mg) n Inn/(n—1).
2.116. (U>=kT. He 3aBHCHT.
2.117. a = nRTIMI =~ 70g.
2.118. M =2RTp In1/(p—po) (r3— r3) 0%
2.119. 0=V (@RT/Mi%Inn=280 pagc.
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"]3/2

2.120. a) dN =nyexp (— ar¥/kT) 4nr3dr; 6) rgep= Y iT/a;

B) dN/N = (a/nkT)*/? exp (— ar®/kT)4nr¥dr; 1) yBenuuETCH B
pasa.

2.121, a) dN = (2nnga=3/%) exp (— URT) V U dU; 6) Upep=KT /2.
2122, A'=A/(n—1)=20 x]Ix.

2.123. Bo BropoM caydae.

2.124. a) n=1—n'""=0,25; 6) y=1—n¥Y"1=(,18.

2125, A'=Qg(T1/T,— 1)=16 gIx.

2,126, e=(1—n)/m=9.

2127, n=1—2Tg/(T1-} Ty).

2,128, =1—n-?=609%.

2.129. n=1—pn"W- /¥,

2.130. y=1—(n-+v)/1+vn).

2.131. B ofoux cayyasx n=1—(Inn)/(n—1).

2.132. B oboux ciysasx N=l—(n—1)/nInn.

2.133. n=1—(n—1)/nlun.

2.134. a) n=1—y (n—1))(nv—1);

6) n=1— (% —1)/y (n— 1) -1,

2.135. HepasencTtso _6?Q1_5‘_6¥3<0 TOJIbKO yCHJHTCSH, €CJIH 3a-
1 2

MeruTs T) Ba Twawe B Ty Ma Typp. Torma Qp/Twmaxe— Q2f/ Ty < O.
Orcrona

Q 2 TMHH
-—— » HJH < .
Q 1 Tmakc " 1 Kapro

2,186, Awaxc=rmec[T1g—T3—Toln (T19/To)} =34 MHOx, rme c—

yZeibHAA 1eNJIOEMKOCTh Kesesa.
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2.137. a) AS~ — =19 Ix/(K-Moan);

6 AS:-'VYL_]_HI—"=25 Tl /(K - wos).

2.138. n=exp (AS/VR)=2,0.

2.139. AS=vR Inn=20 Ox/K.

2.140. AS=—[(m/M) yR/(y— )} In n=— 10 Iix/K.
2.141. AS=vR (yIna—InB)/(y—1)=— 11 Hx/K.
2.142, $;—S8,=vR[Ina—InB/(y—1)}==0,5 Ix/K.
2.143. AS=[R (n—y)/(n—1) (y—D)] In .

2.144. AS=[vR (y-1)/(y—1)} Ince=46 /K.
2.145. V,, =vypo/a (14-9).

2.146. T=Ty-(R/a) In (V/Vy).

2.147. AS=R In [(Vo—b)/(Vi—b)].

2.148. AS=Cy In (Ty/T1)+ R In [(Vo— B)/(V1— b)}.
2.149. S=aT3/3.

2.150. AS=m[aln (Ty/Ty)+b (Ta—T1)]=2,0 kllx/K.



2.151. C=S8/n.

2.152, T=Tgexp [(S—Sy)/C].

2.153. a) C=—0a/T; 6) Q=0 In(T/Ty);

B) A=aln(Ty/Ty)+Cy(T1—Ty).

2.154. a) n=(n—1)/2n; 6) n=@m—1)/(n41).

2.155. AS=vR Inn=20 IIx/K.

2.156. AU=(2""'—1) RTo/(y—1), AS=RIn2.

2.157. Tocne HeoGpaTHMOTO paclUMpPeHHS! HaBiaenHe Gyner Goabiue.

2.158. AS=wv;R In (1 4-n)voR In (1 4 1/n)=>5,1 JIx/K.

2.159. AS=mye, In (T/Ty)+-moco In(TT)=4,4 Ox/K, rre T=
= (myciTi+macaTo)[(macy+-macs), €1 M Cp— yHENbHBIE TENJIOEMKOCTH
Med H BOJEBL

2.160. AS=Cy In[(Ti4-T5)2/4T T3] > 0.

2.161. AF=RT In[(Vi—b)/(Ve—B)]+a/Vi—a/V,.

2,162, S=vR/(y—1)—AF/T (y¥"'—1)=0,20 xx/K.

2.164. a) P=1/2%,

6) N=Ig(t/7)/1g2 ~ 80, rme v ~ 10~%c—cpesnee BpemMa mponera
aTOMOM TeNHsl PAacCTOSHHS MOpsjKa pa3Mepa cocyla.

2.165. Quep= NU/[(N/2V[2=252. Py, = Qpep/2V=24,6 %.

N1 1 5 10 10

2. 166, Pn:m; COOTBETCTBEHHO 35 33° 3’ 3
5 1
32 32°

2.167 P,,=——M—-p" (1—p -1, rae p=V/V;.

s nl(N=ny1 ’ 0

2.168, d= i’/ 6/ningn2=0,4 MkM, TIe rp—uancio Jlommunra; <ny=
=1m2=1,0.-105.
2.169. 6Q =FETA7n=4-10-28 JIx.

IN 42 -
2.170. VBenmuutcs B Q/Qp= (1 +AT/Ty) =101:31°10% a3
2.171. a) Ap=4a/d=13 am; 6) Ap=28a/d=1,2-10"3 atm.
2.172. h=4a/pgd=21 cm.
2.173. a=pyd (1 —13/n)/8 (n2—1).
2,.174. R=abj(a—b); 6=120°,
2.175. p=po-+pgh-t4o/d=2,2 amm.
2.176. h=[py (n®—1)+42 (n®—1)/d]/pg="5 m.
2.177. Ah=4a | cos O | (dy—d1)/d1d2pg =11 mm.
2.178. R=20/pgh=0,6 mm.
2.179. x=1/(1 -+ pod/40)=1,4 cm.
2.180. a={pgh+ pol/(I—H)] d/4 cos ©.
2.181. h=4a/pg (ds—d) =6 cm.
2.182. h=2¢ cos §/pgx Op.
2.183. Vi= (d?/4) [2g] — 4o (n— 1)/pd] V2]V nd=1=0,9 cm®/c.
2.184. R="2a/(mg/na?®—pgh).
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2.185. Ry— Ry =~ pgh3/8c=0,20 mm.

2.186. m = 2nR%x | cos ¥ | (n2—1)/gh=0,7 xr.

2.i87. F =~ 2am/ph®*=1,0 H.

2.188. F = 2nR%u/h—0,6 xH.

2.189, F=202ljpgd®*=13 H.

2.190. t=2lyR*jar.

2.191. Q =2na2/pg.

2.192. a) F=nad*=3 mkllx; 6) F=2nad?=10 mxIx.

2.193. AF=2nad? (2~ Y3 1)=—1,5 mxllx.

2.194. A'=F{-pV In(p/py), the F=8aR%, p=p,~-4a/R, V=
= (4n/3) RS,

2.195. C—Cp= R/2(1+3pyr/8cy).

2.197. a) AS=—2 (da/dT) Ac; 6) AU =2 (& —T-de/dT) Ac.

2.198. A=AmRT/M=1,2 Ix.

2.199. my=(V—mVy)/(Ve— V,'K) =20r, Vu=1,0 n. 3necy Vi —
yAeNbHBI 06LeM BOAHL -

2.200. my =~ Mpy (Vo—V)/RT=2,0 1, Thae py— HOpMajbHOE AaEB-
JIeHue.

2.201. n=(n—1)/(N—1); y=1/(N§-1).

2.202. AS=mg/T=6,0 kIx/K; AU=m(g— RT/M)=2,1 MIx,
rpe T=2373 K.

2.203. h =~ (Q —mcAT)/pyS (14-gM/RT)=20 cM, rie ¢— yJenbHas
TenyoemkocTs Boae, AT =100 K, ¢— ynenrHas Tensota napooGpasoBanust
Boae!, T'—ee TeMmepaTypa KHIIEHHS.

2.204. A=mc(T—Ty) RT/gM=25 I3k, rie ¢—ylelbHasi TEILJIO-
€MKOCTb BOAM, T — HauafibHasi TeMmepaTypa 1apa, paBHAsl TemnepaType
KUIIeHHsl BOJ! (3TO BHJHO M3 YCJIOBHS), §— yJeNbHas TellJIOTa KOHAEHCa-
UK napa.

2.205. A=mq (T{/T;—1)=0,80 MIIx.

2.206. d ~ 4oM/mpRT =0,2 mkM, Tle p—TIJIOTHOCTb BOJEL.

2.207. p=1p, V M/2nRT =0,35 r/(c-cm?), The pp-— HOPMAJIBLHOE
JaBlieHHe.

2.208. p=p ¥V 2aRT/M =0,9 ulla.

2.209. Ap=a/Vii=1,7-10* atm.

2.210. p; = pg. Ilpubnusutensro 2-10% arm.

2.212. a=27R T3 /64p,,=3.6 amm-n2/monb?, b= RTyp/8pyp =
= 0,043 n1/Monb.

2.213. Vip=3RTyp/8Mpyp=4.7 cm¥/r.

2.214. (n+4-3/v®) Bv—1)=81, 1=1,5.

2.215. 8) Vyarec=3bm/M=5,0 &1; 6) puaxc=0a/2762=230 atm.

2.216. Typ=28a/27bR = 300 K, pxp= M/36=10,34 r/cv®.

2.217. 1 =8Mpyp/3pRTp=0,25, rme p—nsOTHOCTE s(uPa NpH
KOMHAaTHOH TeMIepaType.
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2.218. Tpumenum ypaprenue (2.47) K oOpaTHMOMY H30TepMHYECKOMY

nukny 1234531:
T§d3=§du+9§pdv.

Tax Kak TepBble ABa HHTerpajia PaBHBl HYJIO, TO H § pdV =0. Tocnen-

Hee MOMeT GHITh TOJBLKC NpH paBencTse miomanedt / u I1.

3aMeTuM, HTO STH PacCyXKIEHHS HETIDHMEHKMH, HaNpHMep, K IHKJY
1231. On HeoGpaTumM, H6C BKJION2eT COBEpLIaeMHii B Touke § HeoOpaTh-
MBI Nepexop H3 OfHOPASHCIC COCTOSIHHA B IBYX(hasHoe.

2.219. n=c| t|/g=0,25, rne g—yneJbHas TENJOTA NJ2BJICHUS JIbLA;
npu ¢ =—80°C.

2.220. AT =— (TAV’jg) Ap=—T7,5 MK, rne g—yneibuasi TEIVIOTa
NJI2BJIEHHS JIBJA.

2.221, Vip ~ gAT/TAp=1,7 M3/kr, g—ylenbHas Tenyjora napoos-
pazosauus, T =373 K.

2.222, puq = p(1}gMAT/RT?)=1,04 atm, Tne ¢—yjelbHasA Tem-
JoTa mapooBpa3cBanus, po— HOpMaJbHCE aTMOC(epHOe NABAEHHE, AT =
=11 K.

2.223. Am/m=(@M/RT —1)AT|T=5%.

2.224, g=R (a—0bT).

2.225, p=po exp [(gM/R) (1/To—1T)]. 3Tn ynpoweHnsa AOMyCTHMH
JUIST He CJHMIIKOM IIHPOKOTO HHTEpBajla TeMIepaTyp, 3HAYHTEIbHO MEeHh-
X KPUTHYECKOH,

2.226, 1 = ¢pTAV'/g?=0,03, rne c— ynesbHas TENJIOEMKOCTb JIbJA,
T =~ 273 K, g—ynenpHass TeNJoTa NJ2BIEHHAA.

2,227, a) 216 K, 5,1 atm; 6) COOTBETCTBEHHO 0,78; 0,57 u 0,21 gIx/r.

2.228. AS ~ m[cIn(To/T1)+q/T2]1=7,2 xllx/K.

2229, ASy,; = Gun/T1Fe 10 (To/T1) +Guapl T2 =8,6 x/(r-K).

2.230. AS=mcIn (T)Ty)=— 10 Ixk/K, rre c—yneibHas TeI10eM-
KocTh Memu, T =273 K (npu ZaHHMX YCIOBHAX Jief pacraeT 4acTHYHC).

2.231. a) Ipu mgcoty < my1g N€R pacTaer He BeCh H

AS = MgCq [TEITI —1—1In (TZ/T]_)] = 9,2 ﬂ)K/K;
6) Tpu mgCafa > myg NIEA pacTaeT Bech H
AS =mg/Ti+ca[my In (T/Tv) —mg In (T2/T)] =18 IIx/K,

rae T = (myT 1+ maly— mag/cz) /(- mg).

2.232. AS=mg (1/T1—1)Ty)+mc [Ty/Ti—1=1In (T/T5)] =
.= 0,48 Iox/K.

2.233, C=Cp—gM/T=—T74 [Ix/(K-mom), Ize Cp=Ry/(y—1).

2.234. AS=gM/Ty+Cpln (To/Ty), Tne Cp= Ry/(y—1).

2,235, a) n = 0,37; 6) n ~ 0,23

2.236. A=Al/ln1.

2.237. a) P=exp (—at); 6) <H>=1ja.



2.238. a) A=0,06 mrm, T=0,13 BC; 6) A=6 MM, T=23,8 u.

2,239. B 18 pas.

2.240. A= (27N 4/3b)2/® (KT ,/V 2mp,) =84 nm.

2,241, v=md2poN 4 V 2y/MRT,=5,5 I'Tn.

2.242, a) 0,7 Ila; 6) 2-10'* cm—3, 0,2 MEM.

2.243. a) v=V 2nd2n {vd =0,74.1010 ¢-1;

6) v=(/V 2)d?n<{v)=1,0-102 c—.cu—3, rae n=po/kT,, <o) =
= V' 8RT/aM.

2.244. a) h=const, vee V' T; 6) Ao T, veo I/V T.

2.245. a) h=const, v yBeIHUHTCA B V 7 pas; 6) A yMeHbIIHTCH
B n pas, vV YBeJHUHTCH B 1 pas.

2.246. a) Ao V, v oo V785, 6) Ao p=¥/7, v o p®/7

B) Ao T2, voo T3,

2247. a) AoV, veo V™ FW2 6) ) o p~ Ty o plntiVen,

B) A oo T1/(1- n), v oo TR+ 1)2 (R-1)

2.248. a) C=R (14-2i)/4=23 Hx/(K.momn);

6) C=R(i+42)/2=29 HLx/(K.mom).

2.249. n=rngexp (— /1), the T=4V/S LD, (D= V 8RT/nM.

2.250. Veemnuuress B (14-1)/(14-V 1) pas.

2.251. Vsenuumwiock B o3/f =2,0 pasa.

2.252, a) D ysenuuntcs B n pa3, 1= const;

6) D ysemmuutcs B n®? pas, n—s V'n pas.

2,253. D yMeHBIIHTCA B n%5 ~ 6,3 pasa, 1) yBeHuHTCH B 1
~ 1,6 pasa.

2.254. a) n=3; 6) n=1; By n=1.

2.255. 0,18 HM.

2.256. dp /dy.=1.7.

2.257. Ny ~ 2moR3/AR; p=V 2kT/nd2nAR=0,7 Ila.

2.258. n="(1/R}—1/R3) N,/4mo.

2.259. N =nmoat/2h.

2.260. N = (oatp/3) V nM/2RT.

2.261. p=(na®M/16qRT)| pi—pi|/L.

2.262. T = (uiT1/l+uaTa/ls)/(xa/li+-nally).

2.263. 2= (I + o) /(Fa/wi - Lo/ %e).

2.264. T (0 =Tz (To/TD"" q=(a/l) in (To/T).

2.265. AT =(AT), exp (— af), tie = (1/Ci+-1/Cy) Sx/l.

2.266. T=T, {1 4 (x/t) [(T2/T1)*2—1]}*®, rne x— paccrosnme or
nnacTuHb ¢ Temnepatypefi Ty.

2.267. g=2iR¥? (TY2—T¥?)[9n®21d?N 4 V M =40 BT/M2 rze
1=3, d—>spdexTUBHEI gHaMeTp aToMa resuf.
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2968, A=23 MM > I, clefoBaTelbHO, TaS yALTpapaspexenuif;
g=p & (ta—1)/6T (y—1)=22 Br/m2, rme <o) = V 8RT/aM, T=
= (T1+Ty)/2

2.269. T =Ty +[(Te—T1)/In (Ra/RD)] In (r/Ry).

2.270. T=Ti+4(1/Ry—1/r) Ta—T)/(1/R1—1/Ry).

2271, T="To+(R2—r})w/4n.

2,972, T=Tp+ (R*—r?) w/6n.

3.1. Omnotuenne Fgon/Fry paBHO COOTBETCTBEHHO 4.10%2 n 1.10%;
g/m=0,86.10—1¢ Ku/kr.

3.2. Oxosio 21015 H,

3.3. dg/dt=(3a/2) V Znegmg/l.

3.4. gy—— gl (V@ -+ V 3% to=(61V TtV @/ (V 01+-V 02) -

3.5. AF = qqo/8m%eor? =50 H.

3.6. E=2,71—3,6j, E=4,5kB/m.

3.2. E=gi[V Zne, (124 13)%2)

3.8.. E=g¢/2n2%,R2=0,10 xB/m.

3.9. E —gi/[4ney(r>+12)%/?]. Tlpnl > r nanpaxennocts E zq/‘msola’
KaK 18 ToueuHOro 3apaza. Esaxe=q/6V Snger? mpu I=r/V 2.

3.10. E=23qR2/4ngxt.

3.11. F=qA/4neyR.

3.12. a) E=»g/48.R;

6) E=hoR?/[4e, (:2-+-R®¥?], npn x> R manpsxennocte E=
~upldnees®, Eie p=TnR>h.

3.13. a) E= gll4neer V a2+ 2l;

6) E=g/[4ne, (r?—a?)]. B ofonx ciyuasx 0pR 73> G HalphKed-
Hocte E = gfdmegr.

3.14. E=AV 2/4neyy. Bextrop E nanpasnen moz yriom 45° K HHUTH.

3.15. a) E=AV 2/4ngoR; 6) E=0.

3.16. E=— ar/3e,.

3.17. E=— koy/3€;, rne k—oOpT OCH Z, OT KOTOPOR OTCUMTHIBAETCH
yroa €. Kak Bmuuo, none BHyTPH JaHHOH C(epr ONHOPOJIHOE.

3.18. E=-— aR?/6e,.

8.19. Eyaxe= Anegl =40 xB/m.

8.20. E = 0,/2¢¢, NpHUEM HampasJjieHne BEKTOpa E cooTseTcTBYET yIiy
¢="m.

3.21. ®=4nRa.

8.22. a) E=(por/3e¢) (1—3r/4R) mpn r<| R, E=poR?12e,r% npn
r=R;

6) Ewaxc=pPoR/9€ UpPR = 2R/3.

8.23. g=2nR%x, E=o/28.

3.24. E=(py/3eq0r?) [l —exp (— ar?)]. Cootetcrento E=pgr/3ey
n E = pof3€qort.

3.25. E= ap/3£5.
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3.26. E = a2p/3¢,.

3.27. Uyaye=g/V Bngoma.

8.28. Ag=(g/2neoR) (1— 1/V TI-([/R)Z) = 12 kB.

3.29. @;— = (AM2mey) Inm=5KB.

3.30. A=(1—1/V TF(/R)?) ¢'g/4ne R =0,10 .

3.31. 9=0R/28y, E—=0/g,.

8.32. @p=/(ol/2e) (V IF(R/2—1), E=(0/28) (1—1/V BT R?).
INpu ! — O notenunan ¢=0R/2e,, E=0/28y; tpu [> R norenuuan
© = q/dnegl, Exqjdneyl?, roe g=onR2.

3.33. @ =0R/ng,.

3.34. a) @,=23¢/8ne,R; 6) =g (1— r2/3R?), r<<R.

3.35. E=—a, 7. e. none ognopognoe.

8.36. a) E—=-—2q (xi—yj);

14

28
%

a) 0

Puc. 13

6) E=—a(yi-}xj). 3mecy i, j—opTH ocefl ¥, y. Cm. puc. 13, co-
OTBETCTBYIOLIHH ciyuaio a > 0.

8.37. E,=— o (y—62)/¥ 10=—19a/V 10=-—6,0a.

3.38. E= VE?—{— E 3= (p/4sieord) V1¥3cos?0, rme E,— panu-
aneHast, a Eg-—neprnenuky/sipras K Helt cocTaBasowye Bektopa E.

8.39. E,==p (3 cos? O — 1)/4me,r®, E| =3psin & cos 0/4me,r>.

3.40. R= (p/4ne.Eq)'/3.

3.41. o~ (M/2neyr) cos 8, Erchlj2neyr.

3.42. a) p=2ga/n: 6) E=ga/ne,r.

gl X gl R*P—2x

3.43. (p_4ﬂ‘30 W , E,= —-—4n£0 (R2+x2)5/2 » rne E,—npo-
ekuus BekTopa E Ha och x. [paduku sTux saBHcHMOCTell NMOKasaHH Ha
puc. 14. Ilpu | x| > R notenunan @=ql/dne,x® u E, mql/2neox®.
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ol x olR?
3.44. (p=2—80 V_x;—f—ﬁ 5 Ex——m . Cm. pHC. 15.
8.45. A=pE;, ot E; He 3aBHCHT.
3.46. a) F=0; 6) F=—Ap/2ner?; B) F = Ap/2sieqra.
8.47. F =3p2/2ne,ylt =2,1-10~-16 H.

?
Er ?
/“'\\ /’ ~
- \\ // >
-'Rl/z_ \\ 0 /’RVZ— - z 0 Z
\, 7/
\’/
Puc. 14 Puc. 15

3.48. a) ¢ =— axy-}-const; 6) p=ay (y2/3— x%)-const;
B) ¢ =— y (ax+-bz)-const.
3.49. p= Geoax.
3.50. p=2e,Aqp/d?; E=pd/eq.
3.61. p=—6¢ga.
3.52. g=41 V megux.
3.53. A=q?/16me,l=—=0,15 Ix.
3.54. F=(2V 2—1) ¢2/8ne /2.
3.56. F=(2V 2—1) q¥/4ne,l2=8 H.
3.56. F=(2V 2—1) ¢®/32ne,l2=3,3 H.
3.57. F = 3p%32ne,lt.
3.58. o=—gl/[2n (12 F-r)*2), quup=—7q.
3.59. a) Fi=2A%/dneyl; 6) o=IMn (4 %3).
3.60. a) o= 2A/2ml; 6) o ()=4/(2n V EFr7).
3.61. o= lg/[2n (124 R®)¥/2].
3.62. ¢—=gq/4meyl=15kB.
3.63. @=(g/47ee) (1/r—1/R1+1/R2)=1,0xB.
L { I/r—1ja npu a<<r<b,
4me, (1 —b/a)/r npu r=0>.

3.65. a) Ezs = Aq)/d, Elg = E34 = E23[2;

6) 01]=04=¢,A¢/2d, 03=| 03| = 3e,Ap/2d.

3.66. Aq=gqljd.

3.67: gi=—q(—xX)/l, ge=—qx/l. Yxkazanne Ecm sapsan q
MEICJIEHHO ¢PasMa3aTh» PaBHOMEPHO IO IJIOCKOCTH, NpOXolsuledi wYepes
5TOT 3apsiAi ¥ NapaLIeabHOR NPOBONSAIIMM NIJIOCKOCTSIM, TO 3apsfibl gi H Ga
He H3MeHfTcH., DsMeHHTCH TOMBKO HX paclipefleicHHE, H 3JICKTpHYECKoe
Nojie CTaHeT NPOCTHIM JJISI pacyeTa.

3.68. dF/dS = 02/2e,=0,12 xkH/M2

3.64. go=—aqb/a; 9=
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3.69, F=g?/32nc,R? =0,5 kH.
3.70. F=nR%3/4e;.
L2 Z 3.71. N=nep/(e—1) gE=

Z, E
l 1 r”\l_/— =3-10®, rze ny— KOHIEHTpauns MO-
JIEKYJI.
Puc. 16 3.72. F=>3fp?/4n2e 0",

3.73. a) x,=R/V 2; 6) x;=0,20R (OTTaNKuBaHke);
B) x3=1,1R (npursxenue). CMm. puc. 16.
_e—1 ¢ ,_ e—l

3.74. P= b (=——/¢
3.75. 0’ = (g/4na?) (&1 —e5)/€1Es.
3.77 —g(e—1)/e=—2,0 M Kur;

Fgapyw =9 (€— 1)/e=2,0 MKK1.
3.78. Cm. puc. 17.
3.79. E=(Ey/e) V cos® ay-|-€2 sin® ay—5,2 B/m; tg a=efgog, o1-

* Qouyrp =

ciofia o0 ="74°; ¢’ =g (1 —1/8) E, cos oy =64 nKa/m2.

o

Puc. 17

3.80. a) 55 E dS-—-G—;—l AR E, cos O;

6) 56 Ddr=—egy(e—1)IE;sin Q.

3.81. a) E (I < d)=pl/eey, E (I > d)=pd/ey; @ (I << d)=— pl?/2se,,
l>dy=— (d/2e-1—d)pd/e,. T'padurn saBucumocteit E, () u @ (%)

CM. Ha puc. 18;

6) o' =pd(e—1)/e, p'=—p(e—1j/e.

3.82. a) E(r < R)=pr/3ese, E (r > R)=pR3/3eyr?;

6) p'=—p (e—1)/e, 0’ =pR (e—1)/3e. Cm. puc. 19.

3.83. E=— Pd/4e,R.

3.84. E=—P, (1 —x2/d?) /ey, U=4P,d/3e,.

3.85. a) Ey=2¢Ey/(e-I-1), Es=2E,/(e-}1), Dy=D,=2¢ee,E,/(e--1);
6) Ey=E, Ey=Es/e, Dy =D,=gyF,.

3.86. a) EI‘=E2=E0, Di:GOEO, Dy=¢eDy;

6) Ej=E»=2E,/(e-}-1), Di=2¢oE,/(e 1), Dy=¢Dy.

3.87. E=q/2ne, (e} 1) r2.
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3.88. p=poe/(e—1)=1,6r/cM3, Toe € ¥ po— AuBIEKTpHYECKas MPo-
HHI3eMOCTh H TJIOTHOCTB KEepOCHHE.

3.89. o] = (—1)gE=3,5uKnm?, ¢’ =nR2 (e—1) e,E= 10 oK1

3.90. a) BocrnonbsoBaBIIMCE HENPEPHIBHOCTEIO HOPMANBHOR COCTaEB-
Jsloed BekTopa D Ha rpaHMlle JMOJIEKTpHKa, NOIyYHM o =
= — gl(e—1)/2ns3 (e-}- 1), npu ! — 0 Beanumua o — 0;

0) ¢'=—qE—1)/e}1]).

3.91. F=g?(e— 1)/16me,l2 (e 1-1).

3.92, D=g/2n (1}-¢) r* B Baryyme, D—¢£g/2n (1 -}-€) 12 B Hu3JEKT-
puke; Bolony E=g/2ne, (1--€) 13, @=g/2ne (1 -}-¢) 7.

Er 4
|
s |
_14 ¢ P =

Pnuc. 18 Puc. 19

3.93. o' =gl (e—1)/2rr% (e} 1); 0" — 0 npn [ — 0.

3.94. o' =gl (e— 1)/2nr%.

3.95. Ej=Ph/e.d (8 3a30pe), Ea=— (1 —h/d) P/gg, Dj=D,=Ph/d.

3.96, p'=—20,, T. e. OT r He 3aBHCHT.

3.97. a) E=—P/3¢,.

3.98. E=3Ey/(e--2), P=3e4E, (e 1)/(e-}2).

3.99, E==— P/2¢;.

3.100. E=2E./(e-}-1); P=2¢E; (e —1)/(e-}-1).

3.101. C=4neeeR /(1 --(8—1) Ry Ry) = 1,9 nd.

3.102. B (e4-1)/2=2,0 pasa; ¢=C¢& (e — 1)/2(e-}-1)=1, 0 uKu

3.103. a) C=¢,S/(di/ei-}da/es);

6) o' =¢&,U (ej —&s)/(e1ds1£2dy).

3.104, a) C=¢, (e2—e4) S/d In (eo/e1);

6) p'=— g (es—e1)/dSe3,

3.105. a) C=4mne.eab/(b—a); 6) C=4neqa/In (b/a).

3.106. a) C=2neel/ln (b/a); 6) C=2nela/(b—a).

3.107. C=2neq (1-}-£) ab/(b—a).

3.108. Ilpu ycnoeun eRiEy,;=—€3RyE,,,.

3.109. U= REz [In (Ry/Ry)+(ei/es) In (Ro/R)l,

3.110. Cq ~ mep/In (b/a)=1,1 nd/m,

3.111. C =~ 2ney/In (2b/a).

3.112, C~ 2negea. Yrasaune. [Ipn b > a MOXHO cyuTaTs, 4TO
SapsA/iE! pacHpelesIeHH 110 IOBEPXHOCTH INAPHKOB NPAKTHYECKH PABHOMEpPHO,

3.113. C ~ 4negga.

3.114. a) Coyy=Ci-+C3+Cs; 6) Cogyy=C.
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3.115. a) C=2¢,S/3d=0,13 u®; 6) C=38€,S/2d=0,29 u®.

3.116. U = Ul(l-l—C]/Cg):g kB.

7. U=¢&/(1+3+1H)=10B.

3.118. C,,—=C (VY 5—1)/2=0,62C. Ilockonbky menb OGecKoHeuHa,

BCe 3BeHbS, HAYHHAs CO BTOPOTO, MOTYT OHITb 3aMeHEHBl eMKOCTBIO Cy,
paBHOA HCKOMOL.

3.119. U;=¢q/C;=10B, Ua=q/C2=5B, rae q=
= (@a—95+&) C:C2/(C1+C2).
3.120. Uy=(S2—&1)/(1+C1/Cs), Uz=(&1— &=)/(14-C/Cy)-
3.121. g—| &1 — & | C1Ca/(C1+C).
c 3-0122- 9a— =@ (Col3—C1C4)/(C1+C2) (C3+Cy)- Ecam Cy/Co=
% s, g=U/(1/Cy+1/Cs+ 1/Cs) = 0,06 MK
3.124. g, =&Cs, g2=— §C1C2/(C1+Co).
8.125. g1=@&C1 (Ci—Co)/(C1+Co)=—24 MK, o=@ (Ca—Cr)=
= 460 MxKa1.
3.126. ¢ 4—@p=(C2S2—C1&1)/(C1+Co1-Cs).
3.127. ¢i=[&2C2+ &3Cs— &1 (C2+Ca)[/(C1+4-C2+-Cy).
3.128. Copuy=[2C1Ce +C3 (C1+C)I/(C1-+C2+4-2Cy).
3.129. a) Dueprus W =(V 24-4) g2/4neqs;
6) W=(V 2—4) ¢%4ne.; B) W—=—V 2% 4neq0.
3.130. W=—21n2-¢2/4neqa.
3.131. a) Wyy=— ¢%/8neyl; 6) Weo6=g2/16me,l.
3.132, A—=12¢,E25d = 30 mMx]II k.
8.133. AW =— U2C,C5/2 (C1+Cg)=—0,03 MIIx.
3.134. Q =&2CC,/(2C+Cy).
3.185. Q= cgg/z. HHTepecHo, 4TO NOJNYYEHHH pe3yJBLTAT He 3a-
BACHT OT &i-
3.136. W=Wi+ Wot Wiz=(g2/2R1-+q2/2Rs +4142/R2)/4ﬂ80-
8.137. a) W=23¢%/20ne,R; 6) W1/ Wo=1/5.
3.138. W =(g%/8ngye) (1/a—1/b) =27 mlIx.
3.139. A= (g2/8neg) (1/R1—1/Ry).
3.140. A=q (go-+¢/2) (1/Ry—1/Ry)/4neo=1,8 Jixx.
3.141. Fi=02/2e,.
3.142. A= (g?/8ney) (1/a— 1/b).
8.143. a) A=q? (xa—x1)/22,S; 6) A=2goSU? (xg— x1)/2%1x5.
3.144. a) A=CU%)/2(1—n)2=1,5 mIIx;
6) A=CUMe (e—1)/2[e—n (e—1)]*=0,8 MmIIx.
8.145. Ap=¢gse (e—1) U?/2d2=7 k[1a=0,07 atm.
3.146. h=(e—1) 0%/2¢48pg.
3.147. F=mnRe, (e—1) U%/d.
3.148. N=(e—1) g(R?U?%/4d, oT yrsia O, He 3aBHCHT.
8.149. ] =2ngy0Ep=10,5 mkA.
3.150. ] = 2ne, (e—1) roU/d=0,11 mkA.
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3.151. a) 5R/6; 6) TR/12; B) 3R/4.
3.152. R,=R (V3 —1).
3.153. R=(1+V1+4R2/R1)R1/2=6 OM. Ykaszanwue Ilo-

CKOJIbKY LeNb GeCKOHEeUHa, BCe 3BEHbS], HAUHHAas CO BTOPOTO, MOTYT GHITH
3aMeHeHb! COMPOTUBIIEHHEM, PABHBHIM HCKOMOMY COTMpOTHBJIeHHIO R,

3.154. TMopkmouuM MblcieHHO K ToukaM A u B HCTOYHMK Hampsike-
wua U. Torma U=IR=1,Ry,, rne I—ToK B NOIBOUSIUHX TPOBOAAX,
Io—1ok B nposopnuke AB. Tok Iy MOXHO NpeiCTaBUT KaK Cyleprio-
aunuio nByX TOoKOoB. Eciim 6Bl Tok / «BTekan» B TOuKy A H pacTexalics
10 ceTKe Ha GECKOHEYHOCTh, TO [0 NMPOBONHUKY AB—wu3 cuMMeTpuu — e
66! Tok I/4. AHasoruuHo, ecau 6Bl ToK / nocryman B cetKy u3 Gecko-
HeYHOCTH H «BBHITEKal» u3 Touku B, To no mpoBoanuky AB men 6u TO-
ke Tok //4. HanoxuB ppyr Ha Japyra o6a 3Tu peleHusl, IOJYYHM
TIy=1/2. Tlostomy R = Ry/2.

3.155. R=(p/2nl) In (b/a).

3.156. R=p (b—a)/4nab. Tlpu b—s o conporusienne R =p/ina.

3.157. p=4n At ab/(b—a) C In ).

3.158. R =p/2na.

3.159. a) j=2alU/pr3;, 6) R =~ p/4na.

3.160. a) j=1U/2pr%Inu (I/a); 6) Ry={(p/m) In (/a).

3.161 I =UC/peey=1,5 MKA.

3.162. RC = pes,.

3.163. 6=D,=D cosa; j=D sina/egp.

3.164. |=US (03—ay)/d In (gz/01) =5 HA.

3.166. g—=¢gg (p2—p1) / =—15 aKa.

3.167. o ==ggU (eapa—€1p1)/(P1d1+p2de); 0=0 1pu ep;==es0s.

3.168. g=1gol (Eop2— &1p1).

3.169. a) Ry=20/na%; 6) E=2ol/nat

3.170. {=—RCIn (1—U/Ug)=0,6 mKkc.

3.171. p=-/gge In2=-1,4.1013 Om-m.

3.172. I ={(n—1) &/R] exp (—nt/RC).

3.173. U=¢&/(m+1)=2,0 B.

3.474. @r—@a—(&1— &2 Ru/(Ri+Ry)— 1 =—4 B.

3.175. R=R,— Ry, A@=0 y uc104HHKA TOKa C CONPOTHB/IeHHEM R,.
3.176. a) I=a; 6) pa—op=0.

3.177. 1= (a/2R)2 (V TH-4RUja%—1)2.

3.178. R=5 Om. [lyra eme Oyrer roperb, Koria npumasg U ==

= Ug— RI okaxercsi kacareibHOH K Kpuboi#l U (/) rpajuka Ha puc.
3.43.
3.179. pa—@p=(E1— &2 R1/(R1+R2)=—0,5 B.
3.180. 11=£R2/(RR1+R1R2+R2R) = 112 A, Iz= ll'Rl/Rg-:O,S A.
3.181. U=UyRx/[RI4 Ry (I—x) x/l]; npu R > Ry Beruuuna U =~
=~ Ugx/L.

3.182. &=(&1R2+ E2R1)/(Ra+Re), Ri=RiR2/(R1+R)-
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3.183. I =(Ri&'2—Re$1)/(RR1+R1R2+R:R)=0,02 A; Hanpas-
JieHHe TOKa-— cJjieBa Hampaeo {(cM. puc. 3.47).

3.184. a) I;=[Rs (§1—&2) 1Rz (§1-1-&3)l/(R1Re -+ RaR3-+-RgRy)=
=0,06 A;

6) pa—pp=&1— 1R1=09 B.

8.185. I=[& (Ro-{-Ra)+&oRal/[R (Re+Rs)+ReRsl. Ot Ry me
3aBHCHT.

3.186. pg—pp= 3
= [§2Rs (R1+Ra)— S1R1 (Re+R3)l/(R1R2+ RaRp -+ RgRy) =—1,0 B.

3.187. I1=[R3 (@1—@2)- Rz (P1— Pa)I/(R1R3 -+ ReRg + R3Ry) =
=02 A.

3.188. I=U/4R=1,0 A. Tox uzer or Touku C Kk Touxke D.

3.189. Rap=r (r+3R)/(R-}3r)=T70 Om.

3.190. U=[1—exp (—2t/RC)] &/2.

3.191. a) Q =4¢2R/3At=20 xllx;

6) Q=In2-¢2R/2At=0,13 MIx.

3.192, R=3R,.

3.194. Q=1(&—U)=0,6 Br, P=—IU=—2,0Br.

3.195. ]=U/2R; Pyaxce=U?%M4R; m=1/2

3.196. Ha 2n=2%.

3.197. T—Ty=[1—exp (—kt/C)] U2/kR.

8.198. P=JU ~ 5 Br, rne [ u U-—3HaueBus TOKa M Hanpsxe-
HHAl B TOYKe TNepeceuenusi mpsimoit I =& /R;— U (R+R)/RR; ¢ xpusoit
rpaguka (puc. 3.56).

3.199. R, =R1Ro/(R1-+Rg)=12 Om.

8.200. R=R1R3/(R1-+R3); Quac=(§1R2+ &2R1)*/4R 1Rz (R1-}-Ry).

3.201. Q =C&?%R/2 (R1-+Ry)=060 mIx.

3.202. a) AW =—CU%*)/2 (1 —1) =—0,15 mIx;

6) A=CU%1/2 (1—n)=0,15 MIx.

3.208. AW=—(€—1)CU?2=—0,5 Mk, A=(e—1)CU%2=
= 0,5 mJIx.

3.204. h ~ gy (e—1) U2/2pgd®, TIe p— IJIOTHOCTL BOJLL.

3.205. a) g=gqo exp (—t/eoep); 6) Q={l/a— 1/b) ¢3/8neqe.

3.206. a) g=gqo[!—exp (—T/RC)]=0,18 MKy

6) Q =[1—exp (—2t/RC)] g8/2C =82 mIx.

3.207. a) I=(Uo/R) exp (—2t/RC); 6) Q=CUY/4.

3.208. e/m==1Ilor/gR =1,8-1011 Kn/xr.

3.209. p=1Imje=0,40 mxH-c.

3.210. s=enl<vd/i ~107 M, tne n—xoHUeHTPauMA CBOGOAHEIX
SJIEKTPOHOB, {U)— CPefHAiA CKOPOCT: TEIJIOBOTO IBHXXEHHS 3JIEKTPOHA.

3.211, a) t=enlS/I=3 Mc;

6) F=enlpl =1,0 MH, rze p— yre/ibHOE CONPOTMBJIEHHE MeJiH.

3.212. E=(I/2neer) V mj2eU =32 Bjm, A@= (I/4mee) V mj2eU =
= 0,80 B.
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3.213. a) p (¥)=— Y4 &ax—¥3; 6) j=%/y0a%2V Ze/m.
3.214. n=1Idje(ud +us) US=2,3-10% cu~—3.

3.215. Ug= (l)olz,IQUQ.

3.216. a) n;=1Ipac/eV =6-10% cm~3.c~1;

6) n:Vﬁ,-/r =6-107 cM~3,

3.217. t=m—/V ;=13 mc.

3.218. t=¢gmU/en;d? —=4,6 cyr.

3.219. I =evyexp (ad).

8.220. j=[exp (ad)—1] en;/c.

8.221. B=g,povE sin @ =3,0 nTax.

8.222. a) B=pel/2R =6,3 MxTux;

6) B=pyR21/2 (R?}-x?%2=2,3 mxTa.

3.223. B=npel tg (n/n)/2rR. Tlpr n — oo ungykuus B=ypy//2R.
8.224. B=4p,!/nd sin p=0,10 mMTa.

3.225. B=(n—@--tg @) pel//2AR =28 MxTx.

_ Wl (2n—q, @), _blf3n V2
3.226. a) B——E-( a —l——b-'), 6) B—4JT. (74? ——b .

3.227. B ~ pohl/4n?Rr, rie r— paccTOSTHHE OT NpOPe3H.

3.228. B=pyl/n2R =28 mxTa.

3.229. a) B=pnl/4nR; 6) B= (143n/2) pol/4nR;

B) B=(24-7) pef/4nR.

8.230. B=V 2 pol/4nd=2,0 mxTn.

3.231. a) B= Vife Mol /4nR =0,30 MxTa;

6) B=V 24 2n 72 pol/4nR =0,34 mxTux;

B) B=V Zpyl/4nR =0,11 mxT.

3.232. a) B=,i/2; 6) B=pyi mexny niockocTsiMu u B=0 B»BHe
IJIOCKOCTeH.

3.233. B(x<<d)=pyfx, B @x=d)y=p,.jd.

3.234. B ToM ROJIyHpPOCTpaHCTBe, FJE HaXONUTCA INPSIMOl INPOBOZ,
B =l j25tr; r— paccTosiHue 0T mpoBofa. B mpyrom nomympocTpancTBe
B==0.

8.235. B=(uyl/2nr) tg (8/2).

8.236. dToT uHTerpa’ paseH pgl.

3.237. B(r <R)—po [itl/2, B (r==R)=p, [ir] R¥2r".

8.238. B =1}, [{]/2, T. e. noNe B MOJOCTH OXHOPOAHOE.

8.239. j (r) = (b/po) (1 +-0) ro—1.

8.240. B=ponl/V T4~ (2R/1)2.

3.241. a) B=ponl (1—x/V x*-R%)/2, rae x > O pHe conenouna n
x < 0 BHyTpH conmeHouna; cM. puc. 20;

6) xo=R (1—2n)/2 V' n(f—n) ~5R.

3.242, B(r < R)=(pol/h) V 1—(h/2nR)2=0,3 MTa, B(r > R) =
= llollzﬂfo
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3.248. n~ N/n=8-102

3.244. ® = (yo/4m) I=1,0 Mxld/m.

8.245. ® =®¢/2=niIS/2, rne ®y—noTOK BekTOpa B uepes nome-
peyHoe CEYyeHHE COJIEHOMAA BHAJH OT €ro TOPLOB.

3.246. @ = (po/4m) 2INh In =8 mkB6.

8.247. p,, =2nR3B/py=30 MA.M2

8.248. p,=NId?/2=0,5 A-m2

ol N In (b/a)
3.249. a) B=”____2 —o
6) pp=niN (@®-}-ab-}- b%)/3=15 MA-m2,

8.250. a) B=pueo0R/(2; 6) p,=

=7 MxTn;

10 F‘-"/ﬂa =nowR4/4.
? 3.251. B=2u,00R/3=29 nTa.
0,81 8.252. p,=gR%w/5; p,/M=q/2m.
i 3.253. B=poomR2/2.

3.254 Fy/Fg=pgeqv®= (vfc)® =
44 =1,00-10-¢,
02 8.256. a) F1=pyel2/4R = 0,20 mH/m;

. L 6) F1=pol?/nl=0,13 MH/m.

2 ~f 0 {2 =z 3956, Fiyaxe=pol?/Ana.
Puc. 20 3.257. B=und?%0,,/4RI=8xTn, rre
Op—Npefie]] NPOYHOCTH MEJH.
8.258. B=(20gS/I)tg 0=10 mTxn, rpe p— OIOTHOCTH MEMH.
8.259. a) N=(uo/m) 11y (b—a); 6) N = (uo/m) 11y (b— a) sin .
3.260. B=Amgl/NIS=0,4 Tx.

o pelly .

3.261. a) F—n__(4n2—l)—0'40 MxH;
_poally, M1

6) A= = In 2_7]——1—0'10 MKJIx.

8.262. Ay;=— (po/?/27) In=—5,0 MxJIx/M.

3.263. R =~ V no/eo (In1)/n=0,36 kOm.

3.264. Fy=pol2/n?R =0,5 mH/m.

8.265. Fy=pol%/2n (62— b2).

8.266. Fy= (pol112/2b) In (1} b/a).

3.267. Fy= B2/2p,.

3.268. Bo Bcex Tpex caywasx Fy=(B}—B$)/2ug. Cuna nefictsyer
Bnpaso. TOK B qHcTe (MPOBONAIEH NJOCKOCTH) HanpaBieH 3a YepTeX.

3.269. Ap=1B/a=0,5 klla.

3.270. p = pol?/8n2R2=16 Mlla,

8.271. p=pen?l?/2=1,0 klla.

8.272. Inp=V 2Fqp/pionR =1,4 KA.

8.273. P=1?B%d?R/(R+pd/S)?; npu R=pd/S wommocte P =
= Pyaxe =v?B2dS/4p.

3.274, U =pel2/4n®R2%ne=2 nB.
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3.275. n=jB/eE=2,5.10% m—3; mouytn 1:I.
8.276. uy=1mB=3,2-10-2 m2/(B-.c).

8.277. a) F=0; 06) F=pmplpp/2nr?, F }{B;
B) F=polpn,/2nr2, F{r.

3.278. F = (1o/470) 65R3 pnx/(R% - x2)¥/2,
3.279. F =3popimpem/2nlt=9 uH.

8.280. /' =~ 2Bx3/ugR2=0,5 KA.

3.281. B'=B Y p?sin® a4 cos? a.

8.282. a) Sb‘ H dS=nR*B cos ©- (1 — 1)/ppig;

6) 553dr=(1_p) Bl'sin©.

3.283. a) Inop=1%/; 6) 1(',6=x1; B IPOTHEOMNOJIOKHEIE CTOPOHHL,
3.284. a) J=(aBy/pp)ry; 6 j'=

= (2aBy/110) 1. ’ I
8.285. Cm. puc. 21.
3.286. B =poupal/(1-}+pe) 2ir. N
8.287. B =2Bop/(1 4 p).
8.288. B=3Bopn/(2+p). J
3.289. H,=NI/l=6 xA/m. 0 e
8.290. H = bB/pynd =0,10 kA/m. .
3.291. B = poJ /(I + bl /2maH,) = Pue. 21

= l,OTJI.

3.292, Ilpu b <R npoHunaemocTs p = 2RB/(ueNI—bB) =
=3,7. 103,

8.298. H=0,06 KA/M, pyaxc =~ 1,0-102,

3.294. 13 rteopemu o mupKyasuux sektopa H nosywaem

B = poNIjb—(uond/b) H=1,51—0986H (xA/m).

Kpome Toro, mexay B u H Hmeercss 3aBuCHMOCTb, TpaduK KOTOpOR mo-
Kagad Ha puc. 3.82. Hckomble 3nauenuss H u B ROMKHBI yAOBIETBOPATL
OZIHOBPEMEHHO 060MM ypapHeHnsiM. PelnuB 3Ty cucremy ypaBHeHHR rpa-
¢uyeckn, nonyunm H =~ 0,26 xA/m, B = 1,256 Tn u p=B/uH ~ 4-10%,

3.295. F ~ ySB2%/2u,.

8.206. a) x,=1/V 4a; 6) x=poFuac V e/a/VBi=236-10-4,

3.297. A =~ yVB2%/2u,.

8.298. Fi=p,yn2l?/2, sTa cuna HanpapJieHa BBepX.

3.299. &;=(/2) a®Bo sin .

3.300. a) §;=2BvV yjk; 6) & =By V Sajk.

8.301. a) Ap=0%%m/2¢=3,0 uB;

6) Ap ~ 0Ba?2=20 mB. 3pecb m, e—macca H 3apAf 9JEKTPOHA.

3,302, &;=polvl/2sr.

3.303. &= (no/2n) Ia%u/x (x-}-a).

8.304. v=mgR sino. /B2,

8,305, a=g sina /(1 -}-12B2C/m).
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3.306. <P»=(nwr2B)%/8R.

3.307. N ()= (0S%B2/R) sin wt.

3.308. B=¢gR/2NS=10,5Ta.

3.309. g= (neal/2nR) In[(b-}0)/(b—a)).

3.310. a) I=(uelev/2nR) In (b/a);

6) F=(uol¢/2m)? In2 (b/a)-v/R.

3.311. a) s=uymR/I2B?; 6) Q =mul/2.

3.312. v=[l —exp (— af)] Fjam, tie o= B2/mR.

3.313. ly=wBy(a—b)/4p=10,5 A.

3.314. &io=na2NwB,/3.

3.315. &;=23alBt?=12 mB.

3.316. &;= B¢NSw cos 2.

3317. E(r<a) =p0nir/2, E(r > a)=ponla2/2r.

3.318. = ponSdl /4p=2 MA, rlie p— yAeNEHOE CONPOTHBICHHE MeJH.
3.319. 0 =— (g/2m) B ().

3.320. Q =a%t%/3R.

3.321. 1= (b*—a?) Bh/4dp.

3.322. 1=V 2l oLp, ~ 100 m.

3.323. L= (no/4m) mR/lppy, TZe p H po— yREIBHOE CONpPOTHBJIEHHE

H IIJIOTHOCTE MeJH.

3.324. f=— (L/R)In(l—n=1,5c
3.325, 1= (no/47) tmy/lppo=0,7 Mc, rzie p— yaesnbHOE CONPOTHBJMEHHE,

Po— IVIOTHOCTE MEJIH.
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3.326. Ly= (upo/2m) Inn==0,26 MxTn/m.
3.327. L= (uo/2mm) upN%a In (1--a/b).

3.328. Lj=poh/b=25 ul'u/m.

3.329. Ly = (po/n) In1. Tounoe sHayenue:

Li= (uo/4m) (14 In ).

3.330. /=na®B/L=15A.

3.331. a) I=ma®B/L; 6) A==%a*B2/2L.

3.332 I=I,(14-1)=2A.

8.333. I=[1-4-(m—1) exp (— MR/L)] &/R.

3.334, I=[l—exp(— tR/2L)] &/R.

3.385. Iy=&La/R (L1+Ly), Iy=&Li/R (Ly+Ly).
3.386. L1g ey = popningS.

3.337. Ly = (pnob/2m) In (1 4 ay).

3.838. Liz= (nouN/2n) In (b/a).

8.339. Lpp=(1o/2m) V1N, (b—a) In (b/a).

3.340. a) Liy m poma?/2b; 6) Qg = ponal/2b.
3.341. @ = (no/2n) al In (14-a/b).

3.342. B=p,0?]/4r%. BocnonbsopaTbest TeM, 4TO Ljp= Log.
3.348. pp="2aRg/pyN.

3.344. Ljp = ponat/208,



3.345. I,={[l—exp (—{R/Ls)}alys/R.

8.346. Q =L&?%/2R2 (1 +Ry/R) =3 mr]Ix.

8.347. W= ppo/?/16m.

3.348. W=NDI/2=0,5Tx.

3.349. W =BHn2a2%=2,0]Ix, rne H=NI/2nb.

8.350. a) W,/Wy =~ pbfnd=3,0;

6) L ~ poSN%/(b+md/p)=0,15Tr.

3.851. Leg={(po/2m) [1/4}In (b/a)]. Sneck HeOGXOJHMO BOCHOJIL30-
BaTecA onpefiesleHHeM L depes snepzufo MArHHTHOTO NOJSA.

8.352. Wi=p,A%02a2/8m.

3.353. E=B/V golo=3-10% B/m.

8.354. wWy/w, = Eope2at/l2=1,1.10-15,

8.856. a) Logy=2L; 6) Logy—=L/2.

8.857. Lo =4L.

3.358. Lip=V LiLs.

3.359. a) I'=1/2; 6) AW=—LI?/2,

3.361. Wig=(uoma®/26) I114 cos 0.

3.362. 3} jou=—1F 6) I.m=q/eeep.

3.363. KpoMe TOKa nNpOBOAHMOCTH C/I€flyeT yHecTh TOX CMeL(eHHSI.

3.364. E,,=1,,/6q0S =7 B/cm.

3.365. H=H_, cos (0f -+ &), tie H,=(rU 20V > (g,20)2, a o
onpepenserca Gopmyaofl 1g o= eggen/c.

8.366. jou (r < R)=Br/2, lem(r > Ry=BR%*2r. 3nectk B=
= portd ,,00? sin wf.

3.367. a) jem=3qv/4nr®; 6) jey=— qVv/4mrd.

3.368. jon= € [®E], rie E —mnanpsoxeHnocTs 3/M€KTPHYECKOrO NOJS
B LEHTpE CHCTEMBY jeu = (3265m2e?/ng)V/3.

3.369. H =g [vr]/4mr3.

3.870. a) Ecin B=B (f), To VXE=-—0B/ot #0, T.e. He paBnH
HYJIO MpoCTpaHCTBeHHHe npouspofupe E-nons (VXE 3 0), 410 BO3-
MOXKHO TOJBKO TPH HAJHYHH 3JEKTPHUECKOro noJs.

6) Eciu B=B (), To VXE=—0B/6t 0. B ofHOpONHOM 3Ke moJIe
vXE=0.

3.371. BoabmeM juBepreHuHI0 ot oGeHx wuacrteil ypasHeHHs Y XH =
= j+06D/ot. ViMesi B BHAY, YTO JIMBEPreHIHA pOTOpa BCETNA paBHA
Hymo, mosyunM O0=V-.j-40 (v-D)/ot. Ocraerch yuects, 40 V-D=p.

3.372. BosbMeM AuBepreHUHIO OT 00enx gacTeff MepBOrO YpaBHEHHH.
Tak Kak JHBepreHUHA poTOpa paBHa HyJo, T0 V-(0B/0f)=0, mam
0 (v-B)/ot=0. Orciona V-B=const, yro AeliCTBHTEJBLHO He NpPOTHBOpe-
YHT BTOPOMY YPaBHEHHIO.

3.373. yXE=—[®wB].

3.374. E'=[vB].

3.375. 0= gyuB =0,40 nKa/m2,

3.376. P =g, (1 —1/€) [VB]; o’ =¢€, (1 —1/e) uB.
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3.377. p=—2¢,wB =—0,08 uKa/mM3; 0= goa0B =2 nKa/m2.
3.378. a) P=¢g, (1—1/¢) Bur; 6) A’ =2ne, (1 — 1/€) Bwa?.
3.379. B = (uo/4m) g [vr}/r3.

3.381. A'=ugljc2=11 aKa/m, Ny=2A'je=T0m~1L.

3.382. B’'=a|[rv]/c?r?, rne r—paccTosiHuE OT OCH 2%,

— 2 2
3.384. a) E'= 15]/1 Pre °S % _9kBm; tga——18%
o’ ~51%
6) B'=(BE sina)/(c V T—p?) =14 mxTa.
3.385. ) E'— PBSINC_

cY 1=p2
6 B'—B ]/i%"sﬁ —0,9 Tx, o' ~ 51°.
1—§2
3.387. B'=BV 1—(EjcB)? ~ 0,15 MTa.
3.388. IlycTh 3apsin ¢ IBMXKETCA B MOJOMKHTENLHOM HanpabBJIeHHH
oct x K-cucremur orcuera. Ilepefinem B K'-cucTemy, B Hauaje KoOpmuHaT
KOTOpOH 9TOT 3apsj]i MOKOMTCA (OCH X' H X oBeuX CcHCTeM COBHAfaioT,

ocu ¥’ M y napaatenbrsl). B K'-cucTeMe mosie sapsna HMeeT HanGodee
npocTol BHJI:

=1,4 uB/m;

E! — q r A | X E_,;: 9 Y

T Anegy 13 T* T 4ne, 13 4ney r'3 "

Tenepr copepmum o6paTublil Mepexoy B ucxommyio K-cuctemy. B Momenr,
KOFJ@ 3apsifl ¢ MPOXOJMT 4epes Haualo KOOPAMHAT K-CHCTEMBI, Mpoek-
IIMM X, Y BEKTOpa I CBASAHH C MPOEKUHAMH X', §' BekTOpa r‘ COOTHO-
LIEHHSIMH

x=rcosO=x"V 1—(v/c)?, y=rsind=y"
Kpome Toro, cornacto npeoGpasoBanusm, oGpaTHEM (3.6K),
Ey=E,, E,=E/JV1—(wjox

Pemke coBMECTHO Bce 3TH YPaBHEHHS, TIOJYYHM

E=E i+ E j=—I -
* v 4qiggrd (1 — B2 sin2 ‘6‘)3/2-
CymecTBenHO, uT0 B ci1ydae v=const BekTop E KoMIMHeapen pexTOpy r.
3.389, v= :i)/ ele/2m =16 kM/c.

3.390, tg a=el2V m/32U5.
3.391. x=2E,/e.

3.392. t=V T (T F2mc¥)/ceFE = 3,0 nc.

3.893, tg 0= (eEt/muy)V T—(vo/q)%, tne € u m—sapsn B Macca
fIpOTOHA,
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3.394. a.—arcsin (dBY g/2mU) =30°.

3.395. a) v=reB/m=100xM/c, T=2nm/eB= 6,5 MKC;

6) v=c/V 1+ (mcjreB2=0,5lc, T= onumfeBY 1— (vic)2 =4,1 He.

3.396. T=1me?. Cootpercreenno 5ksB u 9 MaB.

3.397. Al=2nV 2mU JeB? cos & =2,0 cM.

3.398. g/m =8x2U I? (By— B1)®.

3.399. r=2p|sin(¢/2)|, rne p= (mv/eB) sina, ¢=leB/mv cosc.

3.400. ryaxc= @ exp (Uo/b), THe b= pgel [2mum.

3.401. v=U/rBIn (b/a), g/m= U/[r?B% In (b/a).

3.402. a) y,=27mEn2/qB%, 6) tga= voB/2nEn.

3.403. z=ltg V(qBZ/QmE) y, npu 2z<€l 3T0 ypaBHemHe yMpo-
maertcst: y=(2mE/ql?B?) 22.

3.404. F=mEI/¢B =20 mxH.

3.405. Al=(2nmE/eB?) tg ¢ =06cm.

3.406. g/m=a(a-+2b) B%/2E Ax.
3.407. a) x=a (ot — sin 0f);
y—a(l—coswt), rtre a= Y
=mE[qB?, o=¢gB/m. Tpaekto- 20

pueil sIBJsieTcl NMKJOHAa (pHC.
22). Ismkenue gacTHUbl npej-
CTaBAAET cobofl JBHIKEHHE TOYKH [
Ha ofojie Kpyra pajMycoM a, Ka- Puc. 22
Tsmerocss 6e3 CKOJIbKeHHS BJOJNb
OCH X TAK, 9T0 €ro LeHTp IepeMenlaeTcss CO CKOPOCTBIO U= E/B;

6) s=8mkE/gB?; B) {v,»=E/B.

3.408. U =2 (e/m) (ol /4m)2 In (a/b).

3.409. B<<[b/(t®—a?)] V 8 (m/e) U.

3.410, y={(a/2w) tsin 0f, x= (a/20?) (sin wf — ot cos of), Toe a=
= gE ,/m. TpaekTopus uMeeT BHI packpyuHBatomeiics cnupadn.

3.411. U = 2n*v2mr Arfe=0,10 MB.

3.412. a) T'=(erB)%/2m==12 MsB;

6) Vaun = (1/5r) ¥V T/2m =20 M.

8.413. a) t=mn2vinr?/eU =17 MKc;

N

6) s~ 4n®vimr?/3eU =0,74km. Ykasanne 3fech s D tn o
n=1

o Z V 7, rie v, —CKOPOCTb HacTHIBl NOCJe f-TO MPOXOKIEHHS YCKO-
N N

psioniero mpomexyTka. Tak kak N Benuko, TO ZVﬁz S V ndn.
1
‘ 0

3.414. n=2nvW[eBc*=9.
3.415. o=0o/V 11-ai, r1e 0o=qB/m, a=qgBAW [mm®c.
3.416. v=rgB[2m, p=r/2.
3.417. N =W je® =5.10¢ o6opoTo, s=27wN =8.10° xm.
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3.418. C oxHOlt CTOpOHH, MpOM3BOLHAR IO BPEMEHH OT HMMITYJbCa
9JIEKTPOHa

dp/dt = eE = (e/2nr) dD/dt,

rfie r— paauyc opOuThl, ® —MmarHuTubl nOTOK BHYTPH Hee: O =mr2 (B).

C apyrofi cropousl, dp/df mMoxeo HafiTh, npoauddepeHIHpOBaB CO-
oTHolIeHHe p=erB mnpu r=const. 13 cpaBHeHus NOJNYyUEHHLIX BbIpaXe-
Huil cnenyeT, uro dBg/df=1/,d {B)[/dt. B uacTHOCTH, 5TO ycloBHe Gyner
BHIOJIHEHO, ecqn Bo==1/5<{B)>.

3.419, ro=V 2By 3a.
dE_d B>
3.420. 7_Et-[B(r,,)_._Q_] o0,
3.421. AW =2xnr2%eBjAt=0,10 g3B.
3.422. a) W=(V 5 (reB/mo)? —1) mc*, 6) s=WAt/reB.

Puc. 23
&
£\ x
AV
T
1/ n Zln' wrt
a) 9
Puc. 24

4.1. a) Cu. puc. 23; 6) (Uy/Aw)?-(x/A)?=1 ¥ a,=—?x.

4.2, a) Aunnutyma pasna A/2, nepuon T=ua/o; cm. puc. 24, a;

6) vs==4w®x (A—x), cM. puc. 24, 6.

4.3. x=a cos (0l-}-a)=—29 cM, v,=—38l cm/c, rze a=Vx§+(vx0/m)”,
a=arctg (— v,,/0x).

14, o=V @—B/(%—), o=V GE— )/ Gi—od.

4.5. a) <v)=3a/T =0,50m/c; 6) {v)=06a/T =1,0m/c.
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46. dPjdx=1/(zn V a@— ).

4.7. B oboux cayuasx A=7.

4.8. Uyaxc=2,7300.

4.9. 47,9 1 52,1 ¢-1, 1,6 c.

4.10. v{=(3v1—v2)/2=18 I'n, v;=(3v2—v1)/2—23 Iu.
4.11. 2) x?/A24y2/B%==1, no uacosoli cTpeike; 6) a=—or
4.12. a) y?=4x% (1 —x2/a?);

6) y=a (1 —2x2/a?). Cm. puc.. 25,

Y !/1
3y N g r N 1
| { ! 1
i ! i
I ]
{ |
0 T | D 3
| | I ]
I | I )
NS 1 NSy e
a) &)
Puc. 25

4.13. T=2nV mja®U,-

4.14. T=4naV 2malb.

4.15. T=aV ml F=02c.

4.16. T=2n Vﬁl/—g('r-i_—_l)—=l,l <.

4.17. T=2V Ujg[n/2-+arcsin (@/p)].

4.18. T=2x2V Aljg=0,52 c.

4.19. T=nV 2V/Sg=0,8 c.

4.20. T=2nV V/gS{l4-cos 9)=0,83 c.

4.21. T=V 4nmjpgr: =25 c.

4.22. T=2nV n(i—n) mxr=0,12 c.

4.23. T=2nV mi(ta+%2).

4.24. T=2nV mjn, rie x==wnato/(1+1s)-

4.95. T=nV 2/kg=15 c.

4.26. | =(@/2)v V mjx.

4.27. t=a/V ag cos o

4.28. a) x4(g/R) x=0, rme x— cMemenue TeAa OTHOCHTERILHO LEHT-
pa 3€MJIPI, R-—ee paanyc, g——Hopma.anoe yCKOpGHHe CBOGO}IHOI‘O nape-
HHUA,

6) 1=n V R/g=42 mun; B) v=¥ gR=79 xu/c.

4.29. T=2n V I[[g—a] =0,8¢, rne | g=a]=V g®-+a2—2ga cos p.
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4.30. 0=} njm —of =30 c-1.

4.31. T=2n/V njm—0*=0,7 ¢; o=V »/m=10 pag/c.
4.32. k=4n%/gT?*=0,4.

4.33. a) ©=3,0° cos 3,5¢; 6) ¥ =4,5°sin 3,5¢;

B) 0 =5,4° cos (3,54 1,0). 3nece {—B ceKyHIax.

4.34. F=(m-}+my g + maw?=60 u 40 H.

4.35. 2) Guuu=g/0*=8 cm;

6) a=(wV 2hjg—1) gle*=20 cm.

4.36. a) y=(1—cos wl) mg/x, rie o=V »im;

6) Tryaxe=2mg, Tru=0.

4.37. s=9Fx, t=nV mr.

4.38. (x/ro)?-+a (y/vg)?=1.

4.39. t=mm V mjx, n=1, 3, 5, ...

4.40. a) y= (1 —cos of) a/w?;

6) y= (of—sin of) ajwd. 3xeco o=V »jm.

4.41, Ahpyaye =mgin=10 cv, E=m2g? 2% =14,8 mlIxk.
4.42. a=(mg/x) V 1-2hnjmg, E=mgh-}- m?g*2x.
4.43. a=(mg/x) V 1 2hn/(m-+ M) g.

4.44. 3anumeM ypaBHeHHe IBHXKEHHSI B MPOEKNMSAX HA OCH X M Y-

32:(05-;, ;:——m);, e w=a/m.
Hx unterpupoBanue (C yueTOM HauaJbHBIX YCJIOBMH) AaeT
x=(vp/») (1 — cos wt), Y= (Vp/w) sin wt.
Orciona
(x—0p/®)? - 12 = (Vo /)™

D70 ypaBueHHE OKPYMKHOCTH Pajuyca Up/® € LEHTPOM B TOUKE Xg = Up/,
Ho=0.

4.45. T=2nV 21/3g.

4.46. x=( FV 1—r/30) [,/2=10 u 30 cm. _

4.47. 0=V 3g2l+{-3x/m.

4.48. T=2nV m/3x.

4.49. a) T=2nV 13g=1,1 ¢; 6) E=mgla?/2=0,05 Ix.

4.50. @pm=00V 1+ mR*Q¥2kgE, E=kym/2.

4.51. (Egp> = mglod/8 -+ mi293/12.
4.52. T= 4ﬂ/(D.

4.53. 1=ml? (03— g/l)/ (0 —03) =0,8 r-nm?

4.54. o=V (110} + Is0d)/(h+ 15).

4.55. x=l/ Y13, Tugu=22V 1ig V3.
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4.56. T=n V 2h/g, Ilnp=H/2.

4.57. Veemuuutess 8 ¥V 14 (2/5) (R/1)? pas. 3nech yuTeHO, 4YTO BOAA
[0 sSaMepSaHHsl JIBHIKETCS NOCTYNATeNbHO H CHCTeMa BEJET ceGst Kak Ma-
TeMaTHUeCKHH MasiTHHK.

4.58. wp=} 3a0?/2L.
4.59. wg= V nu/(m-+1/R?).

2mg cos a

4.60. w0 = ]/ MR+2m§?(l—|—sin 3

4.61. T=2n V' 3(R—n)/2g-

4.62. T=mn Y 3m/2x.

4.63. 0=V (I-+m/M) g/l

4.64. o=V #/p, THe p=rmyMma/(m1-}Mms).

4.65. 2) o=V n/p=6 c~1;

6) E=um?/2=5 mlx, a=01/0=2 cM. 3xech ji=muMy/ (M- Ma).

4.66. T=2nV I'Jk, tne 1I'=Ily/(Ii+15).

4.67. wg/wy =V 1-+2mofmc = 1,9, rie mo H mc—Macch aToMOB
KHCJI0pOJa H YIJIEPOJA.

4.68. 0=S V 2ypo/mV,.

4.69. a) T=2nV m/»=0,28 c;

6) n=(xy—A)/4A =3,5 xozebanns, 3nech A=Fkmg/xn.

4.70. a) gg u QyW;

6) t,=|arctg (/B)-+nxn}/®, rne n=0,1 2, ...

4.71. ) § ©)=—bBgo ¢ (O)=(B"—0) ¢o;

l 2__R2
6) t,,::-a(arctgi%ﬂ—mﬁ—-—l—nn), e n=0, 1, 2, ...

4.72. a) Gy=xo/o, o=—7/2;

6) ay=1xp VIi+to?2 —v2<a<0

4.73. x%y=—xy/t=—0,5 cmjc.

474 p=o V P—1=5 c~L.

475, 8) v()=a V' 02 B2 e~B;

6) v(t)=1%|V 1+ B/o)?e bt

4.76. A=nho/V T+ (1 —n?) (ho/27)2=3,3, n' =V 1+ @2njho)E =
= 4,3 pasa.

4.77. T=V @@+ A% Ax/g=0,70 c.

478, 3) Q=sn/lnn=5-10%; 6) Q=Y V wfre—1=3,0.10%,

4.79. s~ 1 (14+e—423))(l —e~M2=2 M.

4.80. Q ~ 1,V ig¥/lInPn—1=1,3-10%

4.81. T=V @R2g) @*+AH=09 c.

4.82, 0=V 20/mR2— (aR2/m)>
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4.83. n=2M\hI/nR4T.
4.84. x=(F,o/m) (cos 0yl — cos &f) [(?—od).
4.85. xX= (Fot/?’n(l)o) sin (l)ot.
4.86. YpaBHeHHS JBHIKEHHS M HX pelleHHS:
i<, ;—]-co§x= Fim, x=(1—coswyt) F/x,

t>1, x+otx=0. x=acos[w,({—1)+al
IZe Of=%/m, a ¥ a—Npou3BO/IbHLE NOCTOsiHHbe, U3 yCiIOBHS Helpe-
PHIBHOCTH X H X B MOMEHT f=T HaXOIUM HMCKOMYIO aMINIHTYLy:
a={(2F /) | sin (ewet/2) |.

4.87. x0=f°¢, %o=0. Torza x== f"/m cos ols
| wo— @2 | wo— 2]

4.88. 1= 2Q/0wg=4-102 ¢
4.89. tg o=V (00/P)2—2, p=84°.
_ ] / 1—(A2n)2 g AFAL 42
4.90. Gpes= 14 (A/2n)2 _A—l’ Gpea= Anmg ( +5z Az )
4.91. F (f) =2Pmaw, cos (ool — ).
4.92. B=Fy/2mae.
4.93. Qyaxe=Fol/ro=>5,0 cm.
4.94. 0pes =V @I+ 03)/2=5,1.10% -1,
4.95. a) wy= V 610,
6) P=]w,—i |2V 3, 0=V 0105— (03— ©1)2/12.
4.96. n=14A%/4n®) n/A=2,1.
4.97. ¢E>=ma? (0*+ 0f)/4.
4.98. A=naF,sin ¢.
4.99. Agp=—ng,N,, sino.

4,100. Qz}/

_(:Do(;‘;gz -:ll- =2,2, e of=x/m.
Foﬂ(l)zlm B}
(@5 —0?)2+4p%? *
6) o=0wg, <PPmaxc= Fg .
4Bm
4.102, 0y =~ 250 c~1, B =~ Aw/2=25 c~1, rpe A —IBpHHA KOHTY-
pa Ha TMOJOBHHE BLICOTH, Q = wy/Aw=>5.

4.103, g=4h V miegmg (i 1) =2,0 mxKan.

4.104. Hupyxues nonst yeeJmumnach B n2=25 pas.

4.105. x=(vo/w) sin &¢, rne o=IB/V mL.

4.106, x=(1—cos w?) g/w?, rze o=1IB/Y mL.

4.107. L=1/0{C=1,0 M['n, U (0)=Up, = I ,/0,C=0,40 B.
4.108. U2} PLIC=U2,.

4.101, a) (Pp =
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4.109. a) I=1,sinwt, toe I,=U, V' CIL, mozl/]/ﬁ;

6) §s=UnlV2.

4.110. 1,,=& VCIL; U maxe=28-

a1l A=(pE—1)W.

4112, wp=V djnegpears.

4.113. 0, = V 2d]eopea?h In (b/0).

3.114. 2) T=2nV L (C, 1 C5)=0,7 mc;

6) 1,=UV (Ci+Cq/L=8 A.

4.115. U=(1 + cos of) Uy/2, rhe 3nak muoc— Ais JEEOro KOHJeH-
caTopa, 3HaK MHHYC— AJIi TIpaBoOro; o=V Z/LC.

4.116. I=(®/L) cos (¢/V LC).

4.117. a) ¢, =nnjw;

6) t, =larctg (—P/0) +nn}/o. 3pece n=0, 1, 2, ...

4.118, Up/U =V T—RC/4L.

4.119, Uc=1, V' L|C e~Btsin (0t +a), npruen  tg a=o/f;
Uc =1,V LIC{1+F¥ed).

4.120. Wp/Wc=L/CR?®=5.

4.121. L=L;+Ly, R=R,+R,.

4.122. {=(Q/aV) Inn=0,5 c.

4.123. n=(1/20) V 4L[CR*—1=16.

4128, (0p—0)/0o=1—1/V THT/2Q)? ~ 1/8Q*=0,5%.

4.125. 1=2RI/a*B2.

4.126. 2) Wo= &2 (L+CR?)/2 (r+- R)2=2,0 Mllx;

6) W=W;exp(—tR/L)=0,10 mJ1x.

4.127. { = (Q/2nvp) Inm=1,0 Mc.

4.128. a) u)=VﬁL_CT1WR2—02;

6) Q=(1/2) V AREC/L—1. TIpn pelieHHH CIefyeT YuecTb, 4TO
dgjdt=1—1T', rpe q—3apsji KonjeHcaTopa, /—TOK uepes KaTtyuiy,
I'—tok yreukn (I'=U/R).

4.129. Q = (UE/2¢Py) V C/L=1,0-102

4.130. (P>=R<I% =RI%/2=20 mB1.

4.131. ¢P)=RCUp,/2L=5 MBr.

4.132. o=V TJLC—1/4R%C%; R < (1/2) V' L/C.

4.133. 1/Ly4-1/Ly=1/L u 1/Ry+1/Rs=1/R.

4.138. I=(Ug/L)t exp (—t/V LC); I=1Iyaxc=(Uole) V C/L B mo-
MeHT &= V'LC.

4.135. I=(U/V REF02L?) [cos (0f —§)— cos g-e~IRIL}, tg o=
= oL/R.

4.136. I=(U ,/V RZ F1/(0C)?) [cos (ot—¢)—cos ¢-e~#/RC], tg o=
=—1/0RC.
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4.187. Toxk oTcTaeT no (ha3e OT HaNPSIKEHHS HA YTOJ @, ONpeaessie-
Mult ypaBHeHueM g @ = poniva/4np.

4.188. Tox onepemaer 1m0 ¢ase HanpsKeHHe Ha yroa @==60°, on-
penensiemulit ypaBhenveM tg p= V(U,,,/RI,,,)Z—I.

4.139. a) U'=Ug-tUp,cos(of—a), rre ammmutysa U, =
= Uo/V TF(0RC)?, a=arctg (0RC);

6) RC=V n2—1/0=22 mc.

4.140, v=2LI U ,,.

4,141, Cm. puc. 26,

4.142. a) I, =U,/V R¥{(oL—1/aC)2=4,5 A;

6) 1g 9= (oL —1/0C)/R, p==—60° (Tox omepexkaer HanpsKeHHe);

Puc. 26

B) Ug=1,/0C=0,65 kB, UL =1,, V R®}w2L?=0,50 kB.

4.148. a) (0=V(o§—262;

6) o=0i/V Gi—2p*, re wi=1/LC, p=R/2L.

4.144. Npu C=1/*L=28 mx®; UL =U, V 1L (oL /R)}2=
= 0,54 kB; Ug=U_,0L/R=0,51 xB.

4.145. I=Il,cos(ot+¢), rae I,=(U,/R Vl-[-—((oRC)f-’-n
tgp=0RC.

4.146. 0y=V Ly/C (LiL,—L3).

1.147. Q=V n*—1/4.

4.148, Q=V MP—1)Hn—1)2—1/4.

4.149. 3) o=V w105; 6) Q =V 0105 (2— 1)/ {0z — o) —1/4.

4.151. Io/I=V T+ (Q*-1/4) (f* —1)%/?; cootBercTBerHo 2,2 1 19,
4.152. t=mty/2.

4.153. a) 1=21/V'3 ~ 1,15 1y; 6) I=nl/V § = 1,111,
4.154. v=(R/2nL) V¥ n—1=2 &In. )
4.155, Tok orcraer no (ase OT HanpAXeHHA Ha @ =

= arccos YV TI—(XL /Z)? = 37°, P=(U/Z)*V Z*— X} =0,16 Br.
4.156. Ilpx R==6L—r=0,20 xOmM; Pyaxc= U220l =0,11 kBT,
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4.157. YBeJHUHJIOCH Ha VF-— 1=309%.

4.158. TIps Q > 1 oTHoweHue Aw/oy =~ ¥V n—1/2Q0 =0,5%.
4.159, Py=(U*— Ui;—U3/2R=30 Br.

4.160. Py=(I2— I} — I3 R/2=2,5 Br.

4.161. Z=R/V T+ (@CR)*=40 Om.

¥/
[4 [c
Ip Ocs O _ Ip acs
7 '\\ HONPAMENLILT X\ Hanpameru ¢ V vanpsmernii
I, 1
1 A
Iu' - I 0 I LR 1, i
a) 4) 8)

Puc. 27

4.162. Cm. pue. 27.

4.163. a) Gpes= V T/LC— R¥/L2=3-10%~1;

6) I=URC/L=3 uA, I =UVTC/L=1,0 A, Ic=
= UV CL—(RC/L}P=1,0 A.

4.164. tg p=[0C (R*+} 02L%)—oL]/R.

R2 +(1)2L2

4.165. 2= ]/ {@CRyP+(T—w2CL)? *

4.167. <(P> = w*DgR/2 (R24-w2L?).

4.168. (F,>=[wLslio05/2 (R2+w2L3)) AL,y /0x.

4.169. t=2lja (V Ty +V T3)-

4.170. A =k (r;—rz) = (/) | (¥i—X2) cos e+ (y1—y2) cos p -
+ (21— 22) cos y|.

4.171. k=ce,+Be,+-ye,, v=0/V B+, tee,, ey, e, —
OpTH Ocell KOOpAHHAT.

4.172. k=0 (ey/vi1-ey/vz--e,/Us),

4173, E=acos [(1— Vi) ot — k'], | L& __~
rie v=o/k. .
4.175. uy=—ceV Ejp=—50m/c. |5 Y SN ,g
4.176. a) a/A=>5,1-10~%; 6) v,= gk 3
=11 cm/c, 3,2-10-¢; ot e’ S
B) (08/0%)7,=3,2-10~4, (E/01) = A
=v (0E/0x),,, The v=0,34 KM/c — cKo- /0% _ aE/t
POCTH BOJIHHL Puc. 28 -
4.177. Cm. puc. 28,
4.178. Agp==— (2nt/yA) In (1 —7) =~ 25/yA=0,3 pan.
4.179. r=(ayry}-azr2)/(a; - as).
4.180. a) y=In (Wry/r)/(r —ro) =0,08 M~ 1;
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6) v, =2nvay/m=15 cM/c.

4.181. a) Cm. puc. 29, a. YacTvupbl cpelbl B TOYKax Ha CIJONIHBIX
npsMbiX (y=x 4 nk, n=0, 1, 2, ...) KonebmoTcs ¢ MaKCHMa/bHOM
aMIIMTYLOH, Ha NYHKTHPHBIX XKe NPAMBIX He KoJaeGnioTcs BOBce.

4

ZA

Puc. 29

6) Cu. puc. 29, 6. YacTunsl Cpeiib! B TOYKaxX Ha IPAMBIX Yy =X + fid,
y=x+Mn+1/2L B y=x+ (n + 1/4) A KoneCMOTCHA COOTBETCTBEKHO
BAOJIb 3THX MPAMEX, NEPNEHAMKYJAPHO K HHM H JBHXYTCH IO OKPYX-

HocTAM (3meck n=0, 1, 2, ...). B ocTalbHBIX TOYKAaxX YacTHUL! JBHXYTCH
MO S3JIHNCaM.

4.182. <w)=2w,/3.
4.183. <Dy =2ni2l, (1 —1/V T (R/I)?) =20 mxBr.
4.184.4{®> =PV T @Rk =

LW~ _0,07B.

E(x) P =0 4.185. x,=1.
7 I~ N 4.186. a cn (1/r) exp (Mgr/2RT);
AN \/4_/ N, % r,=2RT/Mg.
G/ ~ 4187, 8) (x>=pao[2;
6) <x>=0;
B) (j=p (@®*—b?) «%/2;
\/—\p{x) r) »=p (@24} ab) 0%/2.
P Ez) t:’T/Z,— 31necy v=w/k.
7 4 /(\\\ /’ 4.188. (> =pa®oly, rie v=ow/k.
" N = 4.189. a) u 6)—cm. puc. 30;
[7573$ B) cM. pHc. 3l. \
— 2 in2
Prc. 30 4.190. a) w,= (pa®w?/2) sin®kx X

X cos? wt;
6) wp=(patw?/2) cos? kx-sin® wf. Cm. puc. 32, roe A— JUiHHA BOJHEL,
onpefrienseMas Kak A= 2m/k.

4.191. F=nd®pviizp2=3 H.
4.192, F=mpd®i2v2—0,40 xH,
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4.193. ayayxc=>5 MM; TpeTseMy ofepToRy.

4.194. vo/vi=V ng (IF )/ (T+ng)=1,4.
4.195. Veemmuntest B M=V 1—AF/F/(14-All)=2 pasa.
4.196. v=2Iv ~ 340 m/c.

4.197. a) v,=(v/4l) (2n+1), wects KoneBGanwii;
6) v, =(v/2l) (n-}-1), Toxe wecTb KoseGanuit. 3pecs n=0,1,2, ...

]
—-——
8

S Af2 z

Puc. 31 Puc. 32

4.198. vn:l/-l—fﬁ) (2n+4-1)/21=3,8 (2n-4- 1) x'n; verHipe KoneGaHus
¢ vacrotamu 26,6; 34,2; 41,8 u 49,4 xI'n.

4.199. a) Tyare=mo?ahanc/4; 6) (T = mw2adaxc/8.

4.200. W =nSpn2a?/4k.

. _ | 4,5¢, ecnu npubnuxaercs,

4.201. At=(1 F u/v) Atg= \ 5,5¢, ecan yrpansercs.

4.202. wo/0i= [V —v2)/(V—1y).

4.203. vy =2voou/(v?—u?) ~ 2vou/v=1,0Tmn.

4.204. u=(vv/ve) (V TH (V)2 —1) = vv/2vy=0,5 m/c.

4.205. &= (vgu/aBv) (V TF- (BvivgE—1) =34 c-L,

4.206. v=v,/V 1+2afjo=1,35kTu.

4.207. a) v=vo/(1 —n2)=5xTw; 6) r=1V 1 F12=0,32Km.

4.208. Ymenpmaercst Ha 2u/(v+u) =2,0%.

4.209. v=2vou/(v-}+u)=0,60 I'u.
_In(yi/rd)

2(rg—ry)

4.211. a) L'=L—20yx lge=>50 xB; 6) x—=0,30 xm.

4.212. a) L=Ly+}201g (ro/r)=36 nB; 6) r > 0,63 xm.

4.218. P=In(ro/r1)/[T4(ra—ry)/v]=0,12¢c~L

4.214. a) PaccMoTpuM JBHIKEHYE NJIOCKOIO 3JIEMEHTA CpEAHl TOJILH-
HO¥ dX ¢ efMHMUHOH NJIOMAJBI0 mMonepeuHoro cevedst. CoraacHo BTo-

4.210. y =6-10-3 m—1L

pomy 3akony Hetotona p dx-E=— dp, rne dp—npupamensie jasienss
Ha qune dx. YuurthBas, uro E=0? §;-—Bo.rmosoe ypaBHeHHe, epenHLIem
npentyee paBeHCTBO B Brjie pu? Eydr=-— dp. IlpomnTerpuposaB 5To
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yDbaBHeHHe, MOayyuM Ap==— pv? Ex—const. B OTCYTCTBHE BOJHHI H36bI-
Tounoe saBjeHne Ap=0. Orciona const=0.

4.215. (D> =nR? (Ap)2/2pvA=11 MBr.

4.216. a) (Ap), =V poP[2nr?=51la, (Ap),/p=>5-10~5;

0) a=(Ap);,/2nvpv=3 MKM, af/h=D5-10-8,

4.217. P=4nr%""1,.10L=1,4 Br, rne L—5 Genax.

4.218. AA=(1/V &e—1) ¢/v=—"50m.

4.219. 1=2(V&; —V &) ljc In (e1/25).

4.220. j/jew=o0/2nvee,=2.

4.221. H =% V &o/ito [KE ;] cos (ckf), Tre ¢—cKOpOCTE BOJHH
B BakyyMe.

4.222, a) H=e,eyE,, cos kx=-—0,30e,;

6) H=e,ecE,, cos k(ct—x)=0,18e,. 3nech e,—oprocu z, H B A/m.

4.224. (S)>=Kke2EL/20.

4.225. a) {fewm) = 4€¢VE,,; = 0,18 MA/M2;

6) <S> =¢e,cEm/2=3,3 MkB1/M2.

4.226. jom manc= oV'2 <S> go/c-

4.227. (Sy==g,cES (1 cos ).

4.298. (S>=V ZeuFl.

4.229. 3pecy ¢t > T, rne T—nepuon koneGaHuil, MoITOMY HCKOMas
sueprusi W = Vsso/po E2.nR%/2 =5 kK.

4.230. B=B,, sin kx-sinw?, rge B, | E,,, npuyem B, =E,/c.

4.231. S, =(eccE2,/2) sin 2kx-sin 20f; <S,>=0.

4.232. W, /W,= eouow2R2/8=15,0-10-15,

4.233. W,o/Wy=¢gope2R2/8=5,0-10-15,

4.235. @g=I?R.

4.236. S=(I¥/4n2er2)V m/2eU.

4.238. Cuera.

4.239. ®=UI.

4.240. (D> =(Uolo/2) cos ¢.

4.242. 2) Ipoandbeperuuporar ofHo yparHeHHe MO X, Apyroe mo f,
o6Hapy»XuM, 4TO KOMOHHAIIHA NOJYYEHHEIX BHIDAXKEHHH CONEPIKHT BOJHO-
Boe ypasHeHue (kak pas U, tak w aas /). Ianbneiiimee oueBnapo.

6) Pemenns BOJHOBbIX YpABHEHUI SanMIleM B BHIE

U=U, cos (i —kx), I=1,, cos {of—kx-}c).

loncratoska 3THX BulpaKeHHM, hanpumep, B NEpEOe M3 ypabHe-
kit (4.4e) nokaskisaet, 90 0.=01 I ,k=Cy0U,. Otciona p="U ,/I,, =
= I/vCy=V Ly/C;.

4.243. L,—pV ¢/c=0,40 m['ujm; Cj = V elcp=0,12ud)m.

4.244, a) p=(1/m)V po/eo In (b/a);
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6) p = (1/2m) 1/ pole, In (b/0).

4.245. I=1,, sin kx-sinol, rre 1,=U,/p.

4.246. a) U,,=Uqcos (nnx/l), 1,=1ysin(naxfl), n=1, 2, 3, ...;

0) U, =U,qsin (nnux/l), 1,=1,cos (nnx/l), n=1, 2, 3, ...;

B) U,=Uqsin (n'nx/l), I,,=1I4cos (n'nx/l), n' =1, 3, 5, ...

4.247. I1=¢/2 (vo—v1) =0,10 kM.

4.248. SneKTpHUECKHH IHNOJBEBIE MOMEHT CHCTEMBI p = Z er; =
== (e/m) Mrc, rne M-—macca cHCTeMEl, I¢— pamHyc-BeKTOp ee LeHTpa
macc. Tak kxak MomuocTs M3mnyuenus P oo ';32 m'f(z:, a B HalleM cCJayuae
tc=0, To u P=0.

4.249. (P)>=(1/4ne,) e?a2w?/3c®=5.10—-15 Br.

4.250. P=(2/3c%) (ge®/mR?)3/(4xiey)3.

4.251. AW /[T =e3B/3eqc3m®=2-10—18,

4252, T= Toe"“t, rpe a=e*B2?/3ney3m3. Uepes f=1l/a=2,5 ¢
Aas snexTpona M 1,6-101% ¢=0,5.10% ser pas mpotona.

4.253. S,/S;=tg? (0l/0)=3.

4.254. <S>==(1/2) V eolig (ro/r)? EX sin? & =3 MBt/M2.

4.255. ¢(P=(871/3) r*S,.

4.256. (w)==3P,/8nrc.

4.257. P = p20*/6neyc3.

4.258. R=3P/16ncypM . ~ 0,6 mxm, rme M —macca Coanna.

5.1. a) 3 u 9MBT;

6) D=1/, (Vi V,) Oy/A=1,6 M, Tie A=1,6 B/, Vi u V,—
BHAUEGHHS OTHOCHTENILHOM CIIEKTPaJbHOH 4YyBCTBHTENBHOCTH IJa3a Jis
JAHHBIX JJIHH BOJIH.

5.2. E2 = Vp.,/eo A® 22V, , otciona E,, = 1,1 B/m, H,,=3,0 MA/m.
3nech A=1,6 MB1/m, V, —OTHOCHTeNbHAS CREKTPAJIbHAS UYBCTBHTE/b-
HOCTh TJiasa Jyif JaHHOH IJIMHBI BOJHEL

53. W= PS/Qfovo.

5.4, a) <E>=Ey/2;

6) <E>=(I/R?® (1—V 1—(R/H?)/(1 — R/f) =50 x.

5.6. M= (2n/3) L.

5.6. a) ®=nlASsin2¢; 6) M=nl.

57. h=~ R, E=LS/4R?=140 sk.

5.8. I=1Iy/cos? &, @ —=mnl R2/h2=23-102 mu.

5.9. El, .= (9/16nV 3) pES/R®=0,21 sk, na paccrosnmu R/} 3
OT MOTOJIKA.

5.10. E=nlL.

5.11. E=nlL.

5,12, M=E,(1-}-h2/R?%)=7-10% nm/m2.
5.13. Eq=nLR?%/h®= 25 jx.
5.14. ¢'=e—2(en) n.
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5.15. Ilyctk ny, ng, N3—OPTH HOpMaJell K MNJOCKOCTSM JaHHEIX
3epKall, a €y, €, €3, €3—OPTHl MEPBHYHOTO Jyda H JydeH, OTPaXKeHHBIX
OT MepBOTO, BTOPOTO M TPETLETO 3epraj. Torja (cM. OTBeT mpenbsly-
Liefl 3aauu):

er=eo—2 (eoni) Ny, ex=e;—2(eng) ny, eg=ey—2(eang) ng.
CnoxuB NMOYJEHHO JeBEe W OpaBEle YAacTH STHX BHIPAXKCHHH, HETPYIHO
noKasaTh, 4TO €= — €.

5.16. ¥, =arotg n=>53"

5.17. nyjne=1/¥ 92 —1=1,25.

5.18. x=[1— ¥ (1—sin? 0)/(n®—sin® 0)] d sin & =3,1 cm.

5.19. h' = (hn? cos® §)/(n?—sin® §)%/2,

5.22. 6=83°.
5.23. Or 37 no 58°.
5.24. o =8,7°.

5.25. A =2 sin (6/2) An/V T—n? sin? (6/2) = 0,44°.

5.28. a) f=1B/(1—P2)=10cm; 6) f=IB:1P2/(Ba—Pr)=2,5 cm.

5.29. I'=plof?/(f —5)2=2,0-10% k.

5.30. [yctb S —TOueuHEIR HMCTOYHHK cBeTa B S’ —ero uaoGpaxkenue
(puc. 33). Ilo npunuuny Pepma OnTHUECKHE JUIMHBI BCEX JyuYed, BEILEH-
wux #3 S ¥ cobpaBumxcs B S’, oaunakopbl. IlpoBelieM OKPYIHOCTH H3

S M
N
@ 2N @
! N
\ [} ~
\ (D g R
AN S~
\‘ I ~o ,
: ! N g
A Of € )
- _s s’
Puc. 33

nentpoB S u S’ papuycamn SO u S’M. Torna onTHYecKxe nyts (DM)
u (OB) nomxub 6bITo paBHBL
n-DM=n'-0B. (=)

Ho ans napakcuanbhbix ayuelt DM ~ AO-}0OC, tne AO =~ h®/(—2s) u
OC ~ h’?/2R. Kpome toro, OB=0C—BC = h'?/2R—Hh'2/2s'. TloxcTa-
BHB 5TH BHpaXkeHWs B (¥) B umes B BHAy, 4T0 A’ = h, noayuum
n'/s'—nj/s=(n'"—n)/R.
2 —

5.32. x:n:f : (1_ Vl—% ) ruaxe=f ¥V (n—1)j(n41).

5.33. 6,3 cm.

5.34. a) p=1—d (n—1)/nR=—0,20;

6) E=mnn?D2L/4d?= 42 1k.
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5.35, a) ©® = @y (n—ng)/(n—1)=2,0 qutp, ' =— f=no/® =285 cm;

6) ©=0,(2n—ny—1)/2(n—1)=6,7 mn1p, f=1/O = 5em, ' =
=py/® =~ 20cM. 3peck n H ny—NOKa3aTeJd NPeJOMJIEHHS CTEKJA
¥ BOJIBL.

5.37. Ax =~ Alf2)(I—f)2=0,5 mm.

5.38. a) [=[2—(A])?]/4[=20cm;

o) f=iV/(1+V n)pp=20cm

5.39. thW:&O MM.

5.40. E=(1—a) nLD?/4f?=15 ux.

5.41. a) He aasucut ot D; 6) nponopuuonambaa D2,

5.42. f=nyR/2 (ny— ny) =35 cM, rie np—1OKa3aTesb MPeJOMJIEHHS
BOJBL.

5.43. f=R/2@n—1)=10 cm.

5.44. a) Crpasa or TochefHell JuH3H Ha 3,3 CM OT Hee;

6) [=17 cm.

5.45. ) 50 u 5 cm; 6) orozBHHYTH Ha 0,5 cM.

5.46. I'=D/d.

5.47. p=1'/V 1=06".

5.48. I"=(T'4 1) (n—ng)/ne (n—1)—1=3,1, rre ng—norasarein
TIPEJIOMJIeHUST BOABL

5.49. I'<< D/dy=20.

5.50. I'=60.

5.51. a) I'=2aly/dy=15, rie lj—paccTOfHHe HAUTYUILETO BHACHUS
(25 cm);

6) I'<<2aly/dy.

5.52. [aBHBe IUIOCKOCTH COBHNAAAlOT C LEHTPOM JHH3BL QPOKyCHBHIE

paccTosiiust B Bo3fyXe W Bojie: f=—1/O=—11 cm, [ =ng/® =415 cm.
H H H H H H
{ 1 ] ] 1
AN I 1 I I N R W R
T T
HE i i |
a) 6) 8)
Pue. 34

3rece O=@Qn—ny—1)/R, THe n 1 ny—INOKA3aTe/H NPETOMIEHUS CTEK-
Ja W BONbl. Y3JOBLE TOYKH COBNAJaloT M pacrofloXeHb B BOJE Ha
x=f'-4-f=3,7 cM OT JuH3LL

5.53. Cm. puc. 34.

5.56. a) OnTuueckas cusa cucTeMbl O=0{-Op—dD;Dy=-1-4 antp,
(oKycHOe paccTosinme papHo 25 cM. Ofe riapHEBIE TIOCKOCTH PacmoJfo-
JKeHbl Mepefi cobHupaloinell JuH3oM: nepenuss~—muna paccroasuu 10 cm or
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cobuparomeii JHH3L, 3agHAA—Ha paccTosiiuu 10 CM OT paccenBarometi
JupsH (X =d0y/D u x' = —dD,/O);

6) d=25 cm; okoso 4/3.

5.57. OnTuueckan cuna AavHOH ‘upstl O = @, -1 Oy — (d/jn) O, O,,
¥ =dDy/n® =5,0 cm, x' = —dD/n®=2,5 cM, T. e. 06e IVIaBHHE IJIOC-
KOCTH pAacriOJIOXKEeHb! BHE JIHH3bI CO CTOPOHBI €€ BHUIYKJIOH MOBEPXHOCTH.

5.88. f=Jifo/(fi+Fo—d). Jlunzy mano nomecTuTsh B nepenneii riae-
HOl OJIOCKOCTH CHCTEMHl, T. € Ha paccToftHuy x= f1d/(fy-Ffy—d) o1
Nepeo# JIMH3BL.

5.59, O=20"'—20%[/ny=3,0 antp,

rae @'=@n—ng—1)/R, n u ng—noKa3aTesu NPEJOMJIEHHA CTEKNA
H BOZBL.

5.60. a) d=nAR/(n—1)=4,5 cm; 6) d=3,0 cm.

5.61. a) ®=d (n—1)2/nR2 > 0, raaBHbLle NJOCKOCTH JI€XAaT CO CTO-
POHB! BLIYKJIOH NOBEPXHOCTH HA paccTOsiHUM d APYr OT LPYra, MPHUEM
nepelHss IJaBHASl MIOCKOCTb yAaJieHa OT BBINYKJOH NMOBEPXHOCTH JIMH3H
Ha paccrosiHue R/(n—1);

6) ®=(I/Ry—1/Ry} (n—1)/n < 0; 06e TIIaBHBIE MACCKOCTH NPOXO-
AAT vepes oOwLuf LEHTP KPuBU3HBI NOBepXHOCTEH JIHH3ML

5.62. d=n (R1+Rg)/2(n—1)=9,0 ecm, I'= R,;/R,=5,0.

5.64. p=n/(0n/ON)=3-107 m; On/ON =1,6-10—7 m—L

5.66. 1,9a.

5.67. ConocTaBuM KamaoMy KOJNEGAHHIO BEKTOP, MOLYJb KOTOpOr0O
paBeH a. YTON MeXAy BeKTOpaMH, XapaKTepusyomumu k-e u (B--1)-e
kose6anns, 10 ycnOBHIO, paBeH o. MsoGpasum us
5Tux N BeKkTOpPOR uemodky (puc. 35) u 06Go3HauKM
pesyJseTHpYIOImul BeKTop Kak A. MuicneHuo mpo-
BEllEM ONHCAHHYIO OKDYMXHOCTb pazuyca R ¢
uenTpoM B Touke O. Torma, Kak EMAHO H3 pH-
CYyHKa,

A=2R sin (@N/2), a=2R sin (0./2).

Hckmouns R U3 9TuX JBYX ypapHeHuil, NOJAYYHM

A=asin (Na/2)/sin (c/2).

5.68. a) cos 0=k —a/2m) A/d, k=0, £ 1, =2, ...;

6) a=mn/2, d/h=k-+1/4, k=0, 1, 2, ...

5.69. a) Cm. puc. 36, a; 6) cm. puc. 36, 6.

5.70. a) Cm. puc. 37, a; 6) cm. puc. 37, 6.

5.71. ¢8> v cos? [(st/2) sin? (p/2)], cM. puc. 38, TIe sanasnbiBaeT 1o
tase na m/2 manyvatenp 2.

6,72, Ap=2n[k—(d/M) sin (0f-}-o)], toe k=0, X1, +2, ...

5.78. h=2AxAhjl (n—1)=0,6 MEMm.

5.75. a) Ax=7 (b-r)/20r=1,1 MM, 9 mMarcuMyMOE;

6) cupur KapThEm Ox= (bfr) 81=13 mv;
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o <= R

Puc. 36 Puc. 37

B) KapTusa OyJeT elue JOCTATOMHO OTueT/MBa, ecam 8x << Ax/2, or-
cona Ayaxe = (147/b) A/4o =43 MKMm.

5.76. A—=20Ax=0,64 MKM.

5.77. a) Ax=»Af/a=0,15 MM, 13 MakcuMyMOB;

6) monocht GyAyT HaGmofaThesi €le JOCTATOUHO OTUETJHBO, €CJn
Sx << Ax/2, tne 8x— cpBur uHTEpQEepPEHIHOHHBIX Kap-
THH OT KpallHHX 3J€MEHTOB IIeNH, OTCIofa Avaxc=
=Af2/2ab= 37 MKM.

5.78. A=2a0 (n—1) Ax/(a-}b)=0,6 MKM.

5.79. Ax ~ W20 (n—n')=0,20 mm.

5.80. [Tonocht cMecTsiTcsi B CTOPOHY NEPEKPITOM
menr Ha paccrosiue Ax=Hhl (n—1)/d=2,0 Mm. 1

5.81. n' =n-Nh/l=1,000877. Puc. 38

5.82. v=2/2At ¥V n2—sin? & =1,1 MKm/u.

-5.83. b="3 (14-2k)/4 V n®—sin® 0;= 0,14 (14-2k) mkM, rre k=
=0, 1, 2, ...

5.84. byug=0,60 MKM.

5.85. b=A(1+26)/4V 1, k=0, 1, 2, ...

5.86. b—=2Y n®—sin? ¥/sin 2860 =15 Mxm.

5.87. & = b(ri—rf)/4nl? (i— k).

5.88. Ax=A cos 0,/(20 ¥ n¥—sin? 8y).

5.89. a) 0=1»A/2nAx=3'; €) AML = Ax)l=0,014,

5.90. Ar ~ AR/4r.

5.91. r' =V r:—2Rh=1,5 mm.

5.92. r=Vr§+(k—l/2) AR =3,8 MM, rze k=6.

5.93. A =(d3—d})/4R (ky— ki)=0,50 Mkm, rne B u ky— nomepa
TEMHBIX KOJIELL.

5.94. ®=2 (n—1) (2k—1) A/d®*=2,4 nn1p, rAe k—HOMep CBETJIOrO
KOJIbLA.

5.95. a) r=V 2kh (n—1)/®=3,5 my, re k=10;

6) r‘=r/VnT,=3,0 MM, TI€ ng— MOKasaTeJb NpeJIOMJIEHHust BOAHL

5.96. r=V (k4-1/2) AR/ng=1,3 mm, rzie k=5.

5.97. kyun=h1/2 (Ag— Aj) = 140,
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5.98. VcaoBue Tnepexofa oT ORHOA 4YeTKOH KapTHHBI K caenyoLei:
(B41) Ay =Fkhy, rre k—HexoTopoe Hesoe wuciao. CooTBeTCTEyIOLIEE Te-
pemeriene Al 3epKaia ONpEResieTcsl YpaBHEHHEM 2Ah=Fkhy. U3 3THX
JIByX ypaBHEHHH MOJyUHM

Ah=Mha/2 (As—Ag) = A2/2A0==0,3 mMm.

5.99. a) Ycaoeue MakcuMyMoe: 2d cos & =kA; oTciosa caenyeT, 4TO
c poctom yraa ¥, T. e. pamuyca xonen (cM. puc. 5.18), mopsiziok nuTep-
¢epennuy k yOuipaer.

6) Bass auddepennuan or ofeux uyacTell NpembIYLIEro ypPaBHEHHS
A UMesi B BHIy, UTO NpH IepeXolie OT OJHOTO MaKCHMMyMa K CJeAyiolne-
My k uavensiercsi Ha efmHuny, nodyuum 00 =»A/2d sin §; oTciona Buano,
YTO yr7cBasi IMMPWMEA TOJOC yMeHbliaeTcsi ¢ pocroM yraa @, T. e ¢
yMeHbIIeHHEM NOpAAKA HHTep(epeHun.

5.100. a) Ayaxe =2d/A=1,0-105; 6) A=A k=2%*2d =5 nm.

5.101, 1o =(2/bN}) S I(r) rdr, roe vHTErpHpOBaHHE TPOBOJUTCS OT

0 o co.

5.102. b=ar?/(kha—r?)=2,0 M.

5.103. A=(ri—r3) (a1 b)/2ab=0,60 mxm.

5.104. [ = 21, [1— cos (sur2/Ab)} =21,

5.105. a) [ ~ 4ly, 1 =21y 6) [ = I,

5.108. a) [ =~ 0; 6) [ = I,/2.

5.107. a) I = (1 —g/2m2Iy; 6 I = (14-¢/2m)2 I,

5.108. a) h=2» (k1-3/8)/(n—1)=1,2 (k-}-3/8) mxm;

6) h=1,2 (k1-7/8) mxm; B) h=1,2% wn 1,2 (k4 3/4) mxm. 3neck
k=0,1, 2, ...

5.109. h=A (B}3/4)/(n—1), tre k=0, 1, 2, ...; Iyaxc = 8l

5.110. h=A (k1-5/8)/(n—1)=1,2 (K} 5/8) Mkm, rne k=0, 1, 2, ...

5.A11 r=V ENbjb—)=0,9V E mm, rze k=1, 3, 5, ...

5.112. b' =bm2=1,0 m.

5.113. a) ¢’ =ybja=9 mm; 6) Ayay =~ abM/D (a--b)=0,10 mm.

5.114. f=ab/(a-}-b)=0,6 M. -Ir0 3HayeHHe COOTBETCTBYET IJIABHOMY
(pOKyCy, TIOMMMG KOTOPOTO CYIIECTBYIOT H IPYyTHE.

5.115. a) h=0,60 (2k{-1) mMxm;

6) h=0,30(2k-}-1) Mxm. 3pece k=0, 1, 2, ..,

5.116. 2) Iyaxe/In = 1,72

6) A=2(Ax)%/b (V;— v1)2=0,7 MKM, Tlle Ui H Uy — COOTEETCTBYIOLIHE
SHaueHHs] mapameTpa Ha cnupand Kopuio.

5.117. lcep/lyp = 2,6.

5.118. A=(Ah)?/2b (Vy— v,)2=0,55 MKM, rlle Uj H Up— COOTEETCTBY-
I0lHe SHAueHHs] MapameTpa Ha cmupain KopHio.

5.119. h = A (k43/4)/(n—1), tne k=0, 1, 2, ...

5.120. I,/ =~ 1,9.

5.121. [ ~ 2,81,.
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5.122, 11:]2:]3 ~ 1:4:7.

5.123. I =~ 1.

5.124. MpicieHHO pasofbeM Iiesih HAa MHOMKECTBO OJUHAKOBBIX IOJIO-
CcOK U HsobpasuM, HMess B BHAY puc. 39, @, LENOYKY COOTBETCTBYIOIIMX
9J1eMEeHTapHbIX BEKTOPOB— AJS1 ONpeReseHHoro yraa mudpakuuu ¢. Ecou

/5‘4 /A bsm;o
| —211—

Puc. 39

@ JpocTaToyHO Majio, Lerouka ofpasyer nyry pamuyca R (puc. 39, 6).
Tycts pvina nenmouku Ay M pesyseTupyromuii sekrop A. Torpa, kak
BHAHO u3 pHc. 39, 6,

Ay=R08, A=2R sin (6/2),
rae 0— pasnocTh (a3 MexkJAy KpalHMMM BeKTOpaMM Lenmoukd. Mckiouus
R us 5THX paBeHCTB, MOJY4YHM

sin (6/2)

A=A —53
Orcrona uHTeHCHBHOCTE (I 00 A%)
__, sin®(6/2)
]‘17 = ]0 (6/2)2 >

rie Jo—MHTEHCHBHOCTD B LeHTpe AupakuHOHHOR KapThubl (p=0),
§=2nbsin . C poctom yrna ¢ yseanuusaetcs §, u uenouka Gyner 3ak-
pyuuBaThed. Korma 0=2n, 4m, ..., 2nk, uenouka sambikaercss ofuH,
nBa, ... k pas, u Mb NpuXoiuM K ycjaoslio bsingp=£kA, k=1, 2,

'5.125. A=b/k V 1424 ([/x)=0.6 MM, rge k—nopAnOK MHHUMYMa.

5.126. b (sin @ —sin Op)=4kA; pis k=41 u k= —1 yrin § pap-
HE COOTBETCTBEHHO 33° u 27°.

5.127. a) A¥=arcsin (1 sin 6) —0=7,9°;

6) us ycuaoBua b(siny—nsin@)==4 A nonysem A =90,5—
—O0_i=

5.128. A = {02 —al) d/2k=0,6 Mrm.

5.130. 55°.

5.131. d=2,8 MrM.

5.132. A=(d sin A®)/V 5—4 cos AD =0,54 mkm.

5.133. a) 45° 6)—64°.

5.134, x=2R/[(n —=1) V (d/AZ—1]=8 cm.
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5.185. M3 ycnoBus d[nsinO0—sin (04 8p)]=Fr nonyuum &, =
=—18,5°, 0,1=0° kyagc= +6. O1¢= +78,5°. Cm. puc. 40.

5.136. hp=Mh(R—1/2)/(n—1), e k=1, 2, ...; asinO;=»A/2

5.137 v=Avf/Ax=1,5 xm/c.

5.138. b << Af/d = 1 vm. Judparuns 6yner HaGrmonatbes, ecjM pa-
IHYC KOTEPEHTHOCTH Pyor = d.

5.139. Kaxpnan 3Besna Jaer B (QOKaJbHOH MJIOCKOCTH OOBEKTHBA
cBoo JudpaKUHOHHYI0 KapTUHy, NMPHYEM UX HYyJEBbie MaKCHMyMbl OTCTO-
AT Apyr ot apyra Ha yrosi ¥ (puc. 41). Ilpn ymenewenun paccTonuns d

Koae=F
d
%
L\M "
k=0
Pue. 40 Puc. 41

yron ¢ Mexay cocefuMH MaKCUMyMaMH B KamJOH Iu(paKUHOHHOR Kap-
Tuue OyJeT yBeNnuYuBaTLCH, H Korga ¢ craHeT paBHbIM 2, HaCTYOHT
neppoe yXyAlleHHe BHIMMOCTH: MAKCHMYMB! OIHOH CHCTEMBI IOJOC COB-
najyT ¢ mEHAMyMamu Apyroi. Takwm o6pasom, B3 yc/oBHS @ =2¢ H
¢opmyabl sin®=»2A/d nonyuum P = A/2d =0,06".

5.140. a) D=F/d Vl—(kl/d)2=6,5 yIJy. MHH/HM, rae B=2;

6) D=Fk/d V]—(kh/d-—sin 80)2=183 yra. mun/um, rae k=4.

5.141. d4/dh=(tg §)/h.

5.142. AY = 2A/Nd V 1= (knd)2= 11"

5.145. $=46°.

5.148. a) B uerBeptom; 6) OAyyy =~ A2/I=T7 nm.

5.147. a) d=0,05 mm; 6) [=6 cm.

5.148. a) 6 u 12 mkm; 6) B nepBOM NOpsiJKe HET, BO BTOPOM JA.

5.149. b L Af/Nd =30 mkm.

5.150. a) 1, =~ V 2B =25 mv; 6) Ar = AlJr.

5.151. D > Aljd=2,4 cm.

5.152. Corsiacio Kputepuio Pasiess MakCuMyM JIMHHH € JJIMHOM BOJI-
HB A JOJIEH COBHANATH C NMEPBbIM MHHHUMYMOM JIHHHM A-]-8A. 3annmem
oba ycJIoBMR JIf yIrila HauMEHBINETO OTKJOHEHHS uepe3 ONTHYECKHE
Pa3HOCTH XOJa KpalHuX JiyueHl (cM. puc. 5.28):

bn—(DCH-CE)=0, b (n-}6n)— (DC4-CE)= A+ 6A.
Otciona b6n ~ A. Hanvuefimee o4eBHjHO,
380




5.163. a) A/0A=2bB/A3; cooTBetcTBenHO 1,2-10% ¥ 0,35.10%;

6) 1,0 cm. '

5.154. Okono 20 cm.

5.165. R=7.10% Ayyun = 4 cm.

5.156. Oxono S0 M.

5.157. YeesnuuTtcs npuOAHSHTENbHO B 16 pas.

5.168. I/I, ~ (d%/2f))? =~ 2-107.

5.159. Tlycte 6y ¥ Oy’ — MuHMMAalbHBE yrioBbe péaccTosiHHsA, pas-
PELUaEMbIE COOTBETCTBEHHO OGBEKTHBOM TPYGH B raiasom (Sy= 1,22A/D,
&y’ =1,22h/dg). Torma ucKoMoe yBemHueHHe TpyGbi Tyun =569 /69 =
=D/dy=13.

5.160. dyuy =0,61A/sina=1,4 mm.

5.161. Tlycre  dyyuy — HauMeHbILee paspeniaeMoe paccTosiHHe SIS
06beKTHBa MHKpocKona, §§—yromn, noA KoTopbiM BujeH ofbekT ¢ pac-
CTOSHHA Hanmyyumiero BujeHust o (25 cM), u &Y’ —MunuManshoe yrio-
BOE paccTosiHHe, pa3peliaeMoe TJasoM
(69’ =1,22)/dy). Torna uckoMoe yBenH-
Yeue MHKpocKona Dy =60 /¢ =
=2 (ly/d,) sin o= 30.

5.162. 26, 60, 84, 107 u 134°.

5.163. @ =0,28 uM, b=0,41 um.

5.164. Ilycte o, B u p—yram 1,14
MEX]ly HamnpaBJeHHeM Ha JaH(pakuHOH-
Hbil MaKCHMyM H HaInpaBIEHHSIMH pe-
LIETKH BJIOAb NEpPHONOB &, b u ¢ co- 0 z
OTBEeTCTBeHHo. TOrzia shaueHHs STHX yr- Puc. 42
JIOB ONpeJeNsaTcsl H3 ycJIoBHil:

a(l—cosa)="FA, beosP="ror n ccosy==Fksh
Hmes B BuAy, uTO c0S? 0 cos? B4 cos2y=1, moayuny
A= (2k1/a)[{(ka/a)? - (ke/b)? +- (Rs/c)?).

5.165. A= (2/F) f/m/2p sin=244 mM, rae k=2, m — Macca mo-
Jexysn NaCl.

5.166. d=2 %/k§+k§—2klk2 cos (a/2)/2 sin (0t/2)=0,28 um, re k;
H ky— NOPSAZKH OTpaXKeHHsI.

5.167. r=1Itg20=3,5 cM, rie o—yroan ckombxKenus, onpeeise-
MBIl ycJioBueM 2d sin o= kA.

5.168. Cm. puc. 42; I,/4.

5.169. a) Iy; 6) 21/,.

5.170. E=n®y/0=0,6 mlx.

5.171. @ =arocos (V nz/mi V' 2) = 30°

5.172. n="1/;(cos )2 V-D —(,12,

5.173. Io/1 =2/(7® cos® @) = 60.
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5.174. Inoa/lecr=P/(1 —P)=03.

5.175. P =sin2 9/(1 4-cos2 ).

5.176. P=(n—1}/(1—m cos 2¢)=0,8.

5.177. a) [lpenctaBHM eCTeCTBeHHEI! CcBeT B BHJAE JABYX B32HMHO
NepneR/IHKYISIPHBIX COCTABJSIOMMKX ¢ WHTeHCHBHOCTSME [o. [lycTh Kax-
JBi] 0ONSpH3aTOp NPONYCKAeT B CBOeH IJIOCKOCTH QMO Cf CBETa ¢ mNo-
CKOCTBIO KoJieGanuil, napaJyieJIbHOH MJIOCKOCTH MOJSIPH3aTOPa, H JOJIO Oy
B NepneHIMKYJSIPHOMA nyockocTd. TorJa Apu napanjefibHBIX M MepReHu-
KYJISIPHEIX IVIOCKOCTSIX MOJISIPH3ATOPOB MHTEHCHEHOCTb NPOMIEAMIEro CBETA

2 2
Iy=oq lopt-ozly, I =cuttalo+asttylo,

npuuem no yciosuto [/l | =n. C Apyroft CTOpoOHB, cTeneHb MOJSPH3a-

UMH, co3flaBaeMasi KakJbM NOJISPHSATOPOM B OTAEJNbHOCTH,

Py = (cti —ata) /(i -+ &)
HCKMIOUHB Of H Gy H3 STHX (GOpMyJI, NOJyUHM
Po=V (n—1)/(n1-1)=0,905.

6) P=V 1—1/92=0,99.
5.178. OTHOCHTeNbHEHE H3MEHEHHS WHTEHCHBHOCTell 06OHX MYYKOB:

(AIlD g =4c¢tg (9/2)-0p, (Al/Ng=41g (9/2)-59.

Orciona M= (AI/1) a/(A1/D)p=ctg? (9/2), ¢=11,5°

5.179. 90°.

5.180. a) p=(n2—1)%/2 (n2+1)2=0,074;

2y2 2

6) P=p/(1—p)= %:0,080. 3neck n— noKasaTtedb Mpe-
JIOMJIEHHS CTEKJIa.

5.181. I=1I, (1 —p)/n=0,72],, rie n—noKasaTelb MpPeJOMICHHS
BOJIHL.

5.182. p=[(n®— 1)/(n?+-1)] sin® ¢ =0,038.

— P N __2p(—p)

5.183. Py=P3=1, Pz_CB'—O’087' P4_—lm—0,l7.

B.184. a) 3zeck KO3(PHIHEHT OTPaXKeHHA OT KaxJoll MOBEPXHOCTH
naacTurke p=(n?—1)2/(n2+1)2, nostomy fy=1,(1—p)2=161on*/(14-n2)2=
=0,7251,;
6 P = 1—(1—p"?® _ (14n?t—16nt

TFA—p)F  (IhndFf16nt ~

eHT OTpPaKeHHs] TOH cocTapjsiomlell cBeTa, CBETOBOH BEKTOp KOTOpoift
KosieGneTcsl MepneHAMKYIPHO K IVIOCKOCTH NajeHHS.

5.185. a) P=(1—a*N)/(1+-aVN), rae a=2n/(1+ n?), n—nokasa-
TeJb MPEJIOMJIEHHS CTEKJIa;

6) cootsetcteenno 0,16; 0,31; 0,67 u 0,92.

5.186. a) p= (n— 1)%/(n+ 1)2=0,040;

6) AD/@=1—(1—p)2V =0,34.
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5.188. a) 0,83; 6) 0,044.

5.189. Cm. puc. 43, rie 0 4 e — OOBIKHOBEHHBEI ¥ HeOGHIKHOBEHHBIY
JIyYH.

5.190. o ~ 11°

5.191. Jlas npaBoii CHCTEME! KOOPAMHAT:

a) Kpyropas NOJsPH3allMfl, IPOTHB YacOBOH CTPeJKH, €CJH CMOTDETh
HaBCTPeuy BOJIHE; ¢

) saauITHYECKas, O YaCOBOH CTpeNKe, eCJH CMOTPETb HaBCTpeuy
BOJIHe; GOJbIIAS OCh JIIMNCA COBNAfiaeT € NPSMOH y=X;

B) IJIOCKasi MOJSIpHSANys, BIOJL NPSAMOH y=— X.
rd
a) 4) s)
a0 g € € g
Puc. 43

5.192. P=(n—1)/n=0,5.

5.193. a) 0,490 mm; 6) 0,475 mm.

5.194, A=4dAn/(2k+1); 0,58, 0,55 u 0,51 mMxm npu k=15, 16 u 17.

5.195. Uetripe.

5.196. 0,69 n 0,43 MM,

5.197. d=(k—1/2) ,/An=0,25 mm, rze k=4,

5.198. An=72/0 Ax=10,009.

5.199. a) I’I =1 cos? (6/2);

6)[;_ = Isin?(6/2). Ykasauue. B cayuae P' | P K paseoctu
a3 O crenyer KoGaBuTb 3, MOCKOJBKY NpoeKuHH BeKTOpoB E, u E, na
HalpabJieEge P’ NpOTHBONOJOXKHH IO 3HaKaM.

5.201. a) Ecan ceer npaBonoJspH30BaHHBI 1O Kpyry (nasi nabumo-
JaTesis), TO 33 NJaCTHHKOH B yeTBePTb BOJHH OH CTQHOBHTCH JIHHEHHO
NOJSPHSOBAHRBIM, NPHYEM HaNpabBJeHHe KoJeGaHHE CEETOBOrO BeKTopa
COCTaBJfET YIoa -}-45° ¢ ocelo Kpuctanna 00’ (puc. 44, a); Ans Jepono-
JIfPM3OBAHHOrO CBeTa 3T0T yroa GyzeT paBeH —45° (puc. 44, 6).

6) Ecau npu Bpamenuy noasponsia (pacroJiOKeHHOTO 33 NJIaCTHHKOR)
NpH JOGOM IIOJIOKEHHH NJIAaCTHHKH HHTEHCHBHOCTb HpOIHEAUIErO CBETa He
MEHSIETCSl —CBET €CTeCTBEHHBIN, €C/M MeHfeTcs W MajaeT O HyJs, TO
CBeT HOJSPH3OBAE NO KpPYTY; €CIH MeHfeTcs, HO He Najaer Jo HyJs, TO
CBET—CME€Ch €CTECTBEHHOTO H NOJISIPH3OBAHHOIO O KPyly.

5.202. a) Ax=2%/2 (n,—n,) O;

6) d (ny;—n)=—2(ne—no) 6 6x < 0.

5.203. I=3I,.

5.204. An=ah/n=0,71.10—4, rge a— NOCTOSIHHAsA BpauleHus.
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5.206. a=mn/Axtg 0=21 yra. rpam/mm, I (x) o cos? (nx/Ax), rtre
X-— pacCTOfIHHE OT MaKCUMyMa.

5.206. dyuy=(1/a)arcsin ¥ 21=3,0 mm.
5.207. 8,7 mM.
5.208. {a] =72 yra. rpan/(am-r/cms).
01 0
1
|
|

0 o
¢ a) 6)
Puc. 44

5.209. a) Eyuu=1/V 3Bl =10,6 kB/cu;

6) 2,2-10° npepoBanuit B CeKyHAy.

5.210. An=2cHV/w, rne ¢—cKopocTs cBeTa B BaKyyMe.

5.211. V=(@i—¢s)/2lH=0,015 yra. mur/A.

5.212. Eciu cMoTpeTh HaBeTpedy BHULEAIUEMY Jy4Yy H TOJOXKHTEIb-
HOe HaNpaBJeHile OTCYHTHIBATH MO YacoBOil cTpeike, T0 ¢=(a— VNH)I,
rie N —uucsno npoxoxpenuii jyva Yepes pewecTso (Ha puc. 5.35 umeao
N =5).

5.213. Hyuyu=mn/4VI=4,0 xA/M, rne V —mnocrosinnas Bepge. Ha-
HpaBJleHHe, B KOTOPOM TNPONYCKAeTCsi CBeT, USMEHUTCH Ha NPOTHBOINO-
JIOMCHOE.

5.214. f=mcwo/Al =12 4. HecMoTps Ha upe3BbivaiiHyl0 MaJocThb
storo sderra, ero HaGmofand Kak A% BHAHMOrO CBETa, TaK H [Jf
CAHTHMETPOBLIX BOJIH.

5.215. a) a==eEo/mw?=5.10-3¢ cm, re Eo=V 2I/8; v=0a0=
= 1,7 cm/c;

6) Fy/Fy=2,9-10-31,

5.216. a) e=1—nge?/eggmaz; 6) v=c V 1 (nee2/dneomc?) A2.

5.217. ny=(4n*vimegfe?) (| —n?)=2,4-107 cm~3.

5.218. n— 1 =—nee2)\2/8n2eymc® = —5,4-10—7, rge ny— KOHUeHTpa-
IMs SJIEKTPOHOB B YTIJepoJe.

5.219. a) x=acos (w4 @), Tie a u ¢ onpepedsTca ¢opMysamMy

a=(eEom)[} (02— 0?)?+4B%?, tg p=2Pv/(vt—u}).
3nece B=+/2m, wi=k/m, m—macca 3JMeKTPOHA;
6) <P>=mp (eEo/m)*e?[(w,—w?)2+ 422,  <PIyaxe = (m/4f)X
X (eEg/m)® npu w=uay.
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5.220. 3anxeM ypapHeHue BOJHH B opme A= A, exp [i (0f — k)],
rae k=2n/h. Ecnu n’=n-ix, 10 k=@n/hy) n’ u

A= A, exp (2mnx/hy) exp [i (of —2nnx/Ay)],
HJH B BellecTpeHHOR ¢opme
A=A, exp (xx) cos (of —k'x),

T. €. CBET PaclpoCTPAHsIeTcs B BHAE ILIOCKOM BOJHH, aMILTHTYa KOTOPOit
3aBHCHT oT x. IIp# % < 0 amMrutTyna yGriBaeT (saTyxaHue BOJHEI 8a CYeT
nornomenusn). Ecau n’=ix, 10 A=A,exp (xx) cos wf. D10 cTOsAUan
BOJMHA C 3KCIOHEHIHaNbHO yObatowefi (npu ® < 0) ammumtynofi. B atom
c/lydae CBEeT HCNBITHIBaeT I[OJHOE BHyTPEeHHee OTpaXKeHmwe B cpene (Oe3
MOTNOIEHHS).

5.221. n, = 4nZeomcE/e?h] =2,0-10° cm—3,

5.223. a) u=3v/2; 6) u=2v;, B) u=1v/3.

5.224. e=14 A/w?, roe A—noctossHHAS.

5.225. y=c/n=1,83-108 wm/c, u=[14-(A/n) (dn/dN)] c/n =
= 1,70-10% mjc.

5.226. JlocTaToyHO MpoBecTH paccyKIeHHe AN TpeX TapMOHHYECKHX
COCTABJISIOIIHX BOJHOBOI'O MMITYJIbCa (MPOIIE BCEIO ¢ NMOMOMBIO TPadHKa).

5.227. I=(1y/2) exp (— xl) sin® p, tHe ¢=VIH.

5.228. a) =1, (1—p)* (14p*+p*+...)=1o (1—p)*/(1—p?);

6) I=I,(1—p) o (14020 f-0pt+t...)=1o (1—p%/ (1 —0%?),
rae o=-exp (— xd).

5.229. % =1In (T4/72)/{dg—d1)=0,35 cm— 1.

5.230. »=(1/IN) In[(1 —p)2N /1] =0,034 cm~1.

5.231. T=(1—p)? exp [ — (ki+ 42)}/2].

5.232. I =1, (1—p)?[exp (— xsl) — exp (—%al))/(a—n1) L.

5.233. AA=24, V (Inn)/ad.

5.234, ] =(D/4nb%) (1 —p)2exp [—x (b—a)].

5.235. Ymenbuwntcst B exp (pd)=0,6-102 pas.

5.236. d =0,3 mm.

5.237. d=(In2)/p =8 mm.

5.238. N=(Inn)/In2=5,6.

5.239. ¢=2Iz (ny—ny) =3,0-108 m/c.

5.240. Tlpexpe Bcero OTMETHM, 4TO IpH ¥ < ¢ BPeMAl TeyeT NMPaKTH-
YeCKH OJIMHAKOBO B CHCTEMaxX OTCYeTa, CBA3AHHBIX KaK C HMCTOUHHKOM,
TaK M c npueMHHKoOM. [IpeficTaBuM cefe, YTO HCTOUHMK HCIYCKaeT KOpoT-
KHue HMIyJechl ¢ uHTeppajgamu T, Torza B cucTeMe OTcyeTa, CBA3aHHON
C MPHEMHHKOM, PAcCTOSIHHE My ABYMsl ITOC/IEIOBATENbHBIMH HMITYJIbCA-
MH BAOJIbL JHHHE Habmoneuust A =cTy—uv, T, TAe v, — Nyd4eBasi CKOPOCTh
ucTouHMKa (v, =v cos §). YacTora NpHHHEMaeMbIX HMIYJALCOB V=C/} =
= vo/(1—u,/c), the vo=1/T,. Otciona (v—vy)/vy={(v/c) cos O.

5.241. Ah=— 24 V 27/mc® cos & =—26 um.
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5.242. T = 4naRA/cdh=25 cyT, Tie R—paguyc Connua.

5.243. d=(AMA),, c1/a=3- 107 kM, m=(AMA)?, 1/2ny=2.9- 10%® kr,
rfie y— rpaBHTALHOHHAS NOCTOAHHAN.

5.244. o=y (1-+B)/(1 —B), tne B=V/c; 0 = @o (1-+-2V/e).

5.245, v=(A/2) Av =~ 900 KM/u.

5.246. Awjo=(n—1) vfc=1,0-10-11,

5.247. Tlocne NOACTAROBKH B paBencTBO f — kx=0'l"—Fk'x" BeNu-
uuB ¢’ u x' (w3 npeoGpasosanuil Jlopenila) noayunM

o= A+BVT=F, k=K (1+B/VT—F
rae P=V/c. 3neck yuteno, uto 0’ =ck'.
5.248. Us dopuyns o' =@ V (1— PB)/(1 -I- B) nonyunm p =v/c=0,2.
5.249. v=c [(MN)2— 1/[(MA)2 4 1]="7,1-10% kn/c.
5.250. o=wp, ¥V 3/7.
5.251. AL=AT/mc2=0,70 nM, TAe m-—macca aToma.
5.252. 1) 0=wo/V 1— (v/c)2=5,0-101 c~%;
6) o=, ¥V T— [/0)2=1,8-101° ¢~1,
5.253. 3apsy 3MeKTPOHa BMECTEe € NOJIOKHTENBHBM HBJYIIHPOBABHEIM

B MeTajule 3apsoM ofpasyer Junojib. B cucTeme oTcyera, CBH3anHOM
C SJEKTPOHOM, 3JIEKTPUYECKHA MOMEHT JMIOJA MeHSETCH C TNEepHOJOM

o

T'=d'fv, tpe d'=d yi— (v/c)2. CooTBeTcTBYIOmAsn «COGCTBEHHAS» YACTO-
Ta v =u/d’. Beneletsue sdpdexta lonnepa nabmonaemasi 4acroTa

e ay? V—l—(U/C)2 —

- v/d
1—(v/c) cos &

T—(v/c) cos &

Eft orBeuaer pymHa Bodub A=c¢/v=d (cflv—cos8). Ilpn $=45"mn v =
< ¢ pauHa BoAHM A =~ 0,6 MKM.

5.254. a) IlycTb U, —DOpOeKHMA BEKTOpa CKOPOCTH H3JYTAKIEro
aToMa Ba HanpabjieHye JUHHM Habmonenns. Uucao aTOMOB € NPOCKUMAMH
Uys Ux+duy

n (vy) du, o2 exp (—mu3 /2kT)-dv,.

JacToTa CBETa, M3JyYaeMoTO aTOMaMH, CKOPOCTb KOTOPHIX Uy, €CTh @ =
= g (1 +vy/c). C nomompio 3TOr0 BHpaxenua HafizeM pacrpefiefienue
aTomoB no uactotam: n (o) do=n (vy) dvy. M nakonen, Hapo yuectb, uTo
CNeKTpaJibBasl MHTEHCHBHOCTb uaiyuetns lq o0 n ();

6) Ao/o,—2V @ n2) kT me?.

5.265. u={(¢/n-+-V)/(1+Vjen). Ecmm V <€¢ 1O =~ c/n -
4 V(1—1/n9.

5.256. v= (c/2)6¢ = 30 Km/c.

5.258. §'=8"°

5.259. IlBuxyluascs cO CKOPOCTRIO V 3apskenHass yacTula CBOUMM
noJiem BO3OYKA3eT aTOMBI Cpembl, # OHM CTAHOBATCH MCTOYHHKAMH CBETO-
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BbiX BOJH. BoabmMem gBe npouseovpHbe ToukH A u B Ha MyTn ABuKeHHS
gacTHiE. CBETOBHIC BOJHB!, UCHYCKaeMble H3 STHX TOYEK RAPM NPOXOXK-
JIEHHH uepe3 HHUX YaCTHIbl, AOCTHIHYT

Toukn P (puc. 45) 3a OpuHAKOBOE - y 4
BpeMsi M YCHJST ADPYr Jpyra, ecau
BpEMS PACTPOCTPAHEHHS CBETOROH EOJ-

Hel B3 Toukd A B Toyky C GyneT pab- ”\

HO BpeMEHM MpOJeTa uHacTHued myTH DA

AB. Orciona nonyunm cos 0=v/V, e 4 b 4
v=c¢/n—ha3opas CKOPOCTb CEeTa. Bua- Puc. 45

HO, 49TO H3Jy4eHHe BO3MOXHO JHLIb
npu V > v, T.e. KOra CKOPOCTe HacTuubl Gosnile ¢a3oBofi - CKOPOCTH
cBeTa B CpeJe.

5.260. Tyyu={(n/V n2—1—1) me?;, coorserctEcnno 0,14 MsB n
0,26 I'sB. s ji-Me3CHOE.

5.261. T =(n cos 8/} nZcos? 0 —1—1) me2=0,23 M3B.

5.263. Ty=>bT1/(b4-T1A%) =~ 1750 K.

5.264. A,,=3,4 MEM.

%.265. 5.10° kr/c; okoso 10 ser.

5.266. Tzii/ 3cRp/oM =2.107 K, rze R -— yHuBepcaibhasi ra3opas
noctosiHHas, M -—MoJspHasi Macca BOJAOpoOJa.

5.267. t=m*—1) cpd/lSng.—_3 4, Ilie c— yAeJbHas TerA0eMKOCTh
Meau, p-—ee MIOTHOCTS.

5.268. T ~ Ty V R/21=266 K, rze R— pamuyc Connna, [ — paccros-
ane mexnay CoanneM n 3emuefl.

5.269. To= Ty V d/2I ~ 400 K.

5.270. a) Cy=(0UoT), =166T3V/c=3 ullx/K, rne U=40T*/c;

6) S=160T3V/3c=1,0 ullx/K.

5.271. VT3=const.

5.272. a) Wyep=2T/a=5,24.101 c~1;

6) Apep=2mca/oT = 1,44 Mxm.

5.273. a) up=(kT/72c% w?%; 6) up=(h/n2%% o® exp (—ho/kT),

162, v 16n2chia-*
5.274. uy = » U= .
& exp @ahvikT)—I exp (2the/kTh)—1

5.275. AP = 4n2c? FT°AMBS [exo (2nficikb)— 1]=0,31 Brt/cM?, rrie
b—noCTosIHHAS B 3aKOHe CMelleHus Buna.

5.276. a) 1,1 mrm; 6) 0,37;

B) Po/Pi=(To/T)* (1 —ya)/(1 — ) = 4.9.

2 -4
5.977. nedo—m e 0240 gy SmATRdR
723 exp (ho/kT)— 1 exp (2nfic/kTh) —1

5.278. a) <]'>——-P?»/S:nchir2=6-lOl3 cM—2.¢c—1;

6) r=V Pa2hin/onc=9 w.
5.279. dp/di=Dy/c.
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5.280. <p)>=4(1+-p) E/nd?ct =~ 5,0 MI1a (59 atm).

5.281. p=(E/c) V 1+ p?+2p cos 26 =35 rH.c.

5.282. p=(I/c) (1}-p) cos? ¥=0,6 HH/cnm2.

5.283. F=naR2I/c=0,18 mxH.

5.284. F=P/2c (14n?).

. 5.285. a) Ap=(2ha/e) V 1—PB2/(1 —B);

6) Ap=2fun/c (1—B). 3nece f=V/c. Buano, uto B cucreme 0TCYETa,
CBfI3aHHON C 3¢pPKAJiOM, MOC/eMHeMY MepeflaeTc MeHbLIMI HMITYJbC.

5.286. sin (0/2) ~ E/mc V g, ©=0,5°

5.287. Aw/wyg=—[1—exp (—yM/Rc%)] < 0, T. e. uactota ¢oToHa
YMEHBHIAETCH.

5.288, U=2xfic (1—1/n)/e Ah=16 KB.

5.289. U =aific/ed sina=31 KB.

5.290. Aygy= 27k [mc (y—1)=2,8 nm, e y=1/V T—(v/c)™.

5.201. U =3nchijeh,, =35 KB.

5.292. 332 nm; 6,6-10° m/c.

5.203. A=2nch (E—Aafhy)/hs (2—1)=1,9 5B.

5.204. Qyaxc=4,4 B.

5.295. Tyaxe="F (0o 0) — Aggx = 0,38 3B. -

5.296. w=2nchiJ feh=0,020.

5.297. Uyayc=16,4-10% m/c.

5.298. 0,5 B; ee moJsiPHOCTL MPOTHBOMOJIOKHA MOJSIPHOCTH BUELIHErO
HaMpsKeHHA,

5.299. ﬁ/mc-—xoammnoncxaﬂ I MHA BOJIHBI JAAHHOH wacTHUH (K¢).

5.300. 3anHineM B CHCTeMe OTCYeTa, CBASAHHOH C 3JIEKTPOHOM, 3aKOHHI
COXpaHEHHH SHEPrHM H HMITYJbCa [0 COyAapeHHs € (GOTOHOM:

fo-me=m.e?, hojc=m, toe m,=mV 1— (/2.
(v/e)

Orcioga cnepyer, uto v=0 umu ¢. O6a pesynbTata (HIHUECKOTO CMbICHZ
HE HMEIOT,

5.301. a) Paccesinne MpOHCXOMMT Ha CBOGOMHLIX 3JEKTPOHAX;

6) yBelIHUHBaeTCHl 'HC/IO 3JEKTPOHOB, KOTOPHE CTAHOBATCH CBOGOZ-
HbiME (10f CBOGOAHLIMH MOHHMAIOTCH 3JIEKTPOHEI, 3HEPTHHA CBSA3H KOTOPHIX
3HAUMTENBHO MeHbllle SHEPTHH, MepefaBaeMOil HM (OTOHAMH); B) HaJHYHe
HECMEIEHHON KOMMOHEHTH OOBACHAETCH PaCCefHHEM Ha CHJBLHO CBS3aH-
HbIX 3JIEKTPOHAX H Ha AfPax.

5.302. A=2A¢ [sin (02/2) —n sin (§1/2)}/(m—1)=1,2 nm.

5.303. T=Faon/(141)=0,20 MsB.

5.304. 2) 0 = _99.10% ¢,
A -2ah/me
6 T—— 22 _ e op.
1 Ame/2nh

5.305. fio'=Hho/[l 42 (io/me) sin (§/2)]=0,144 MsB.
5.306. sin (0/2) =V mc (p— p')/2pp’, otcioza = 120°
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5.307. ho=[11V T2mcT sin? (0/3)] T/2=0,68 MsB.
5.308. A= (2nfi/mc) (V T4 2mc* Tyage —1)=3,7 mu.

5.309. tg o=V ki /mc AL—1 [(1 -Foyme?), p=31°.

5.310. p=(mc/eB) 29 (1 4+-1)/(1 -}-20)=3,4 cm.

5.311. AA= (4%i/mc) sin? (8/2) =1,2 om.

6.1%). r=23ke?/2E=0,16 nm, A= (2nc/e) V mrijk=0,24 mrm.

6.2. b=0,73 oM.

6.3%). a) ryun=0,59 nm;

6) rvun=(2Zke¥/T) (1 g /mLi) =0,034 nm.

6.4%). a) puun= (Zke?/T) ctg? (#/2) =0,23 nm;

6) ryun=[1-}csc (8/2)] Zke2/T = 0,56 M.

6.5%. p~ 2V 2mT |1+ (26T /ZkeP)5.

6.6%). T,= m kPt {mb*T =4 3B.

6.7. b=Rn sin (8/2)/V T+ nE—2ncos (0/2), rae n=V T UyT.

6.8. a) cos (8/2)=b/(R+r); 6) dP=(1/2) sin & d¥;

B) P=1/2.

6.9. 3,3-10-5,

6.10%). d=(4Jr*T2/nlZ%k%") sint (8/2) = 1,5 mxm; n— KOHOEHTpa-
ous suep.

6.11. Zpt=Zag V nApt/Ang=T8.

6.12 %), a) 1,6.108;

6) AN = Iytn nd (Zke?/T)? ctg? (04/2) =2,0-107, rze n— KOHIIEHTpa-
OHA sAfep 30/0Ta B (oJbre.

6.13%). P=unnd (Zke®/mv?)2=0,006, rge n— KOHHEHTpamHa sjep
cepebpa B (oJbre,

6.14%). AN/N =1—ninZ®k2e4/T2 g2 (§/2) =0,6.

6.15 *). AN /N=(ntk?*/4T*) (0,7Z3/ M-} 0,373/ M) pdN 5 ctg? (6/2) =
=1,4.10"3, rie Z; ©u Zy— nOpPSAKOBbE HOMepa MeJH M pHmKa, Mj
B Ma—Hux moasipbie mMacchl, N a—nocTosiHnas Asoragpo.

6.16 %). Ao = (Zke?/T)? ctg? (04/2) =0,73 k6.

6.17. a) 0,9 M3B;

6) do/dQ = Ac/4msin® (8/2) =0,64 x6/cp.

6.18 ¥). 1= (3mc3/2ke*w?) In =15 Re.

6.19 *). £ ~ m2c3r3/4k%* ~ 13 nc.

6.20. 1,88, 0,657 u 0,486 Mxm.

6.22. rn=Vnﬁ/m0), E,=nhe, rge n=1, 2, vees (:)=V‘m.

6.23%). r,=(h¥/mke® n¥/z; 0,529-10-8 cm (H) u 0,265-10~8 cy
(Het); v,,=(ke2/ﬁ) Z/n; 2,18-10% m/c (H) u 4,36.10° m/c (Het).

6.24 *). @ =mk2eAZ2/h3n3=2,07-101¢ c~1,

6.25. Ey=hRZ2, @;=Ecgfe, pi=3hRZ%/4e, h=8nc/3RZ2

%) 3gech k=1/4ng, (CH), k=1 (CTC).
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ECB’ 5B @ B ¢ B A, HM

H 13,6 13,6 10,2 121,5
He+ 54,5 54,5 40,8 30,4

6.26. Eyyy = (8/9) hRZ?=48,5 3B,

6.27. A= AMAg/(Ay—ho)=2,63 mru. Cepnn Dpskera, u6o npr coot-
BETCTBYIOLIEM nepexone KBAHTOBOE YHCJO HHXXHETO ypoBHA n=
= 9/V T—8nc/Rhi=4.

6.28. a) 657, 487 u 434 um; 6) A/OA =~ (N4 3)%/8=1,5-108.

6.29. Tlpu n > 1 swavenwe sin ¥ ~ n3nc/IR, orkyna O =~ 60°,

6.30. Het.

6.31. N=n(n—1)/2.

6.32. 97,3; 102,6 u 121,6 mm.

6.33. n=>5.

6.34. R = 1767c/1522 Ad=2,07-1016 -1,

6.35. Z=V (176/15) ic/R Ah=3; Li++.

6.36. A= (2nc/Aw) (Z V RjAo—1)/(2Z V RiAw—1)=0,47 mxm.

6.37. E.z=054,4 3B (Het).

6.38. E=FE,}4hR=179 sB.

6.39. v= V2 (ﬁw — &k R)/m=2,3-10% m/c, rae w=2mc/A.

6.40. Ty =(3/2) AR =20,5 3B.

6.41. v=3hR/4mc=23,95 M/c, TIe M — Macca aToma.

6.42. (e—e')/e =~ 3hR/8mc? =0,55-10—¢ %9, TIe m-—mMacca aToMa.

6.43. v=2l/ﬁR/m=3,l-10's M/C, THe m-—Macca 3JeKTPOHA.

6.44. v=3R AA/8m cos O =0,7-10% m/c.

6.45. a) E,=n2n2h2/2ml2; 6) E,=n2h?2mr2;

B) E,=nk V ajm; r) E,=— ma?/2k®n2.

6.46. Ecn=p,kze4/2ﬁ2, R=p,k2e4/2ﬁ3, TIie L —TpHBeficHHAA Macca
cucremp. De3 yueta JBIXKEHHSI fiIpa 3TH BEJHYMHE Il aTOMa BOROPOJA
Gonbwe Ha m/M = 0,055 %, rne m u M —mMaccsl 37eKTPOHA M POTOHA.
k=1/4ne, (CH), k=1 (CTC).

6.47. Ep—Ey=3,7 M3B, Ay—AD=33 nm.

6.48. a) 0,285 nm, 2,63 k3B, 0,65 um;

6) 106 nm, 6,8 3B, 0,243 MEM.

6.49. 123, 2,86 u 0,186 nm.

6.50. Ypeamunrea B VT (T —U)=2,0 pasa.

6.51, 0,45 x3B.

6.52. Ilas obenx wactun A=25h (1+4mu/my). V 2m, T = 8,6 om.
6.58. R—20hg/V AT 1AL
6.54. A=2mh/V 2mkT =128 nm,
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6.55. Haitnem crayana dyskumio pacnpenénenns MoJieKyJ1 1o ae6poit-
JIEBCKHM ZuHaM BOJH. M3 cootnomenus F (v) dv=— ¢ () dA, rae F (v) —
MAKCBEJIIOBCKAA (yHKIHSA PacnpelesieHHs M0 CKOPOCTSM, MONYuuM @ (A) =
= Ah~%exp (—a/A?), rme a=2n2h2/mkT. Yenosue do/dh=0 paer
Asep= Th/V mET =0,09 um.

6.56. A=20h/V 2mT (1 T/2mc®; T <C4me AMA=20,4 k3B s
snexTpoHa u 37,5 MsB paa mporona.

6.57. T=(V 2—1) mc*=0,21 MsB.

6.58. h= Ay [V 1+ mehe/sth =3,3 m:

6.59. o= 4athl/mb Ax=2,0.10¢ m/c.

6.60. Ax=2nfl/d V 2meU = 4,9 MKM.

6.61. Ug=n2h?/2me (¥ —1)* d2sin? 9 =0,15 ksB.

6.62. d=aht/V 2mT cos (8/2) =0,21 uwm, rae k—4.

6.63. d=nkk/Y 2mT sin ©=0,23 & 0,04 um, rie k=3 u yron ¢
onpenesserca Gopmysoft tg 26 = D/2L.

6.64. a) n=V T+ U;/U=1,05; 6) U/U ;= tm(2+n)=>50.

6.65. E,=nx2h2/2mi2, rge n—=1, 2, ...

6.67. 1.10%, 1.10 u 1-10—20 cmyc.

6.68. Av =~ fi/ml=1-10% m/c; vy=2,2-108 m/c.

6.70." Ax =~ (h/mAxy) t ~ 10° k!

6.71. Tyyu ~ 52/2mi2=1 3B. 3pecy 35110 p ~ Ap n Ax—=I,

6.72. Avjo ~Fh/l V 2mT =1.10-4

6.78. F = F2/mis.

6.74. Ax = hl)d V 2meU ~ 10-% cu.

6.75. Fmesi B BuLLy, 410 p ~ Ap ~ Ti/Ax ~ Fi/x, nonyuum E = TH+U=
& h2/2mx?{-%x2/2. Us ycioBus dE/dx=0 HaXofuM X, ¥ 3aTeM Epyyy =
=~ Vwm=Fo, rie ©—xpyrosas uacrora ocuusnaTopa. Tounwit pac-
qyeT JaeT fim/2.

6.76. Umest B Buny, 4T0 p ~ Ap ~Fi/Ar u Ar ~r, MOJIYYHM
E =p*/2m—ke?|r = h2/2mr®—ke?/r, rze k=1/4ne, (CH), k=1 (CIC).
Ha ycnosust dEjdr =0 naxopum

raga = hi2/mke? =53 nm, Eyun ~ —mk2e4/2h2 — —13.6 3B.

6.77. Illupuna usobpaxenus A =~ b4A’ ~ b} le/pG, rie A’ — ponos-
HHTEJIbHOE YIUHpEHHe, CBA3AHHOE C HeomnpeaeJieH HOCTBIO HMIIyJibCa Apy
(OpH TPOXOMJEHWH Yepe3 ILUENB), p— UMIYJBC NAaJAIOLMX ATOMOB BOJO-

pora. Qyuxuus A (b) umeer MHHHMYM npH b = Vfil/mv_—_0,0l MM.

6.78. a) Ny =n2N;=900; 6) N=(14n)2N;=1600;

B) N=(1—n)? Ny=400.

6.79. Pewenne ypapnenns Illpénunrepa muwem B puge ¥ =1 (x)-f (£).
lNoxcratoBka 370f (yHKUHH B HCXOAHOE ypaBHEHHE M pasfieieHHe Nepe-
MEHHBIX X M ! NPHBOLMT K ABYM ypaBHenusm. Ux petuenus: 1 (x) oo elkx,
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rie k=¥ omE [f, E—sueprus uacthum, u f (f) o e~ 10f, rpe w=E/k.
B peayJsbTtaTe Y — gei kx—0Dh, e a— HEKOTOpas NOCTOSIHHAS.
6.80. [=xh V (ns—n3)/ 2m AE=2,5 um.
6.81. P=1/3+V 3/2n=0,61.
6.82. b A cos (nnxfl), eemn n=1, 8, 5, ..., -
82. p= A sin (nnx/l), ecin n=2, 4, 6, ... 3necp A=V
6.83. Cm. puc. 46.

Re(y) 6.84. dN/dE = (l/nk) V m/2E; npu
E=1 5B dN/dE =0,8-107 yposreil na 1 3B.
z 6.85. a) B sToM clyvYae ypapHeHHe
IIIpé;erepa HMeeT BHJ,
Ipl?

W VLo 6y2+k21p 0, E=2mE/h2,

BoabMeM HAYAJIO KOOPZHHAT B OJHOM H3
0 z yraos smbl. Ha croponax sivel GysKuHs
Puc. 46 P (x, y) nomxHa obpallaTecs B HyJb (0O
VCJIOBHIO), NO3TOMY BHYTPH fiMBI €€ yROGHO
HckaTk cpasy B BHRE P (%, y) =asin kixsin koY, TaK Kak Ha LBYX CTOPO-
Hax (x=0 u y=0) apromarnueckn Pp=0. Boamoxune 3nauenus k; H
b, maifiziem W3 ycaosusi o6pallleEHs P B HyJb HA [POTHBONOJOXHEX CTO-
poBax SIMH:
Y, =0, k==x(@@Wl)n, m=123
P (x, )=0, ko= 4 (m/lg) ne, ne=1, 2, 3,

ToxcTasoBKa BOJHOBOH (yHKUMH B ypaBrenue Illpénunrepa npupomut

K cooTHOWenH 0 ki k2= k2, oTkyna
Emnz = (nf/l —|—n2/12) :I'I:2 2/2m.

6) 9,87; 24,7; 39,5 n 49,4 ennuun f2/mi2.

6.86. P=13—V 3/4n=19,5 %.

6.87. a) E= (r1+n2+n3) n2h2/2ma2, e ny, ng, ng—leJHE WHCIA,
HE paBHEE HYJIO;

6) AE = n2h2/ma?;

B) aas 6-ro ypoems npnitrs=14n E = 772%2/ma?; gueno co-
CTOSIHMH DPABHO WECTH (OHO PaBHO YHCJY IEPECTAHOBOK TPOHKH YHCe
1, 2 u 3).

6.88. INpounrterpupyeM ypaBHenue Illpémunrepa mo masioMy HHTEp-
BaJly KOOPJWMHATHL X, BHYTPH KOTOpPOTO HMeeTCsi cKauok U (x), HanpuMep
B Toyke x=0:

+0
2m

Do —o- § 5 E—uypax
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Beuny xomeunoctH ckauka U npy 86— 0 unprterpan Tome CTpeMHTCH
K Hymo. JaabHeiiee ouepHHO.
6.89. a) 3anumen ypasnenue HIpénunrepa ans Asyx obaacrei::

0<x<l, Yp-tk=0, k2=2mE/he,
x> 1, Pp—xp=0, x2=2m(U,—E)/h2

Hx obume pemenns P; (x) =a sin (kx-4-a), P (x) ==be— #¥ L cexX, nomx-
HEl YAOBJIETBOPATH CTAHNAPTHEIM ycsoBHAM. K3 ycaoBus ¢, (0)=0 u tpe-
GoBauns KOHEYHOCTH BOJIHOBOH (yHKLHE cnemyer, 40 o=0 u ¢=0,
H nakomen, w3 HempeprmiBrOCTH P (X) ¥ €€ NPOH3BOAHOH B TOYKe x=1]
nonyuum tg kl—=— k/u, otkyna

sin kl= + &V E2jemi2U,, .

Wsobpasus rpagmyueckH Jiepyio M NPaByro 4YacTH NOCNEAHErO ypaBhe-
mug (puc. 47), Halimem TOUKH nepeceuenus npsimoit ¢ cumyconpoit. Ilpu
STOM KOPHHM JaHHOTO ypaBHEHHS, OTBeyaloillHe cOGCTBEHHLHIM 3Ha4YeHHSM

N\~ ot v M

Puc. 47

suepruu E, 6ymyT cootBercTBOBaTL TeM TOuKam nepeceuenus (kl);, ans
Koropuix g (kl); < 0, 1. e. Kopuu 3TOro ypasuenus OyJyT HaXOAHTHCH
B YETHHIX YETBEPTAX OKPYKHOCTH (STH y4acTKM OcH abCUHCC BbIZEJEHH
Ha DHCyHKe JXHpDHLIMH oTpe3kamm). M3 rpadwka BHAHO, YTO KOpHH ypap-
HeHHS, T. €. CBfI3aHHBIE COCTOAHHS YaCTHIH, CYUECTBYIOT He BCerza.
TlyukTHpPOM NOKa3aHO nNpeesibHOE NMOJIOKEHHE NPSMON.
6) (PUo) uxn=2h%/8m, (12U o) wum = (20— 1) 7*h%/8mm.
6.90. Ilyctv P, u P;—BeposTHOCTh HAXOXKJAEHHS YaCTHIB BHE
H BHYTpH M. Torxa
o 1
P_S -zudez-zkd_
P x(\ a®sin? kxdx =
I 0

2
2. 3x’

rZe oTHoLeuue b/a MOX:HO onpenenuTh B3 ycaoBHA Yy (f) = s (I). Octaer-
¢ yuecte, uTo P, -P;=1; toraa P,=2/(44-3n)=14,9 %.
6.9!. l.‘.‘l_:nzﬁ"/ISma2
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6.92. B pesyanTaTe yKa3aHHON B YCJIOBHE WNOACTAHOBKH NOIyYHM
x k=0, rme k2=2mE/h"

Pemenne 3Toro ypabheHHs HuleM B Buge ¥ = a sin (kr J-a). M3 TpeGoba-
HHfl KOHEYHOCTH BOJHOBOH (ynkumH P B Touke r=0 crenyer, uto
a=0. Takum ofpasoMm, P={(a/r)sinkr. 3 ycnoBES HENpepPHBHOCTH
P(re)=0 nonyusm Fkro=nmn, rtoe n=1, 2, ... Orcopa E,=
= n“n:”ﬁ”/2mr§. )
1 sin (nrr/rg)
6.93. a) P (N=——— yn=1,2, ..
17y r
6) fnep=fo/2§ 509%.
6.94. a) Pewenus ypasuenus llpénunrepa nnn Qyuknun ¥ (r):

r<ry Yi=Asin(kr4-0), rme k=V 2mE/f,
r>ro, Ya=Be¥r4-Ce~¥, rre x=V 2m (U, —E)/h.

Hs tpeGopanus orpammdennocts ¢ymkuum P (r) BO BeeM NPOCTPAHCTBE
cneayet, yto =0 u B=0. TakuMm 06pasom,

Yi=(A/r) sinkr, Py=(C/r) e~¥",

U3 yesioBus HenpepbiBHOCTH P K e IPOM3BOLHOH B TOYKE £==r, noay-
yaM g kro=— k/x, wan

sin kro= 4+ Vrﬁ2/2mr§U o kro.

3To ypaBHeHwe, Kak MOKa3aHO B pelleHuH 3afaun 6.89, ompesessier
JMUCKPETHRH CNEKTP COGCTBEHHBIX 3HAYEHHH SHeprHH.

6) riU,=rm2h2/8m.

6.95. a=mw/2k, E=fo/2, roe 0=V Ejm.

6.96. E=— k*mey/8k2, 1. e. YPOBEHbL € TJIABHBIM KBaHTOBBIM HHC-
oM n=2; k=1/4ne, (CH), k=1 (CrC).

6.97. a) BepoAITHOCTE HAXOKIEHHSI SJEKTPOHZ HA PaCCTOSHHY I,
r+dr ot sagpa dP=1?(r)4w?dr. Us ycnoBusi Makcumyma (yHKuu
dP/dr nonyuuM ryep=rs.

6) <F>=2ke*/r3; B) <U>=—ke?/ry; k=1/4ney (CH); k=1 (CIC).

6.98. <r>=a/2.

6.99. <U>=(h/4) V 2n/m.

6.100. a) <{xp=0;

6) <px>=ﬁk. Ilpu pacuete crenyer yuects, uTo uuTerpan, y KoTo-
POTo MOABHTErpaibHas QYHKIUA HeueTHas, paBeH HyJlio.

6.101. o= S k(p/r) 4nirt dr —=— kelry, rThe p=— e}? — o6bemuasn

MJIOTHOCTE 3apfifia, \— HOPMHpPOBaHHas BOJHOBaf QyHkuus, k=1 (CI'C),
k— 1/4ﬂ60 (CI/I).
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6.102. a) 3amumem pemenus ypasnenusi Illpénunrepa caesa
CpaBa OT TpaHHILl Gapbepa B CJAeAyIOWEM BHJE:

x < 0, 1’71 (I) =0 eik‘x—l— bl e'ik‘x, rie kl= VQ”Z_E/#I./,

x>0, Yy (W)=aze** L bye~ k¥, rpe by=V 2m (E— Ug)/h.
Byznem cuntath, uTo nmajaloman BOJHA XapaKTepH3yeIcs aMIVIMTYIOR ay,
2 OTpaeHHas — aMnauTyrRoii by, Tak kak B ofnactd x> 0 uMeeTcs
TOJLKC TpOXoAaumasi BoJdHa, TO by=0. Kosbopuuumenr orparkenus R
NpeicTaB/iseT co00f OTHOLIeHue OTPaMEHHOrQ TOTOKA K TAJAIOIEMY TIO-
TOKY, WJH, JPYrHMH CJOBAMH, OTHOLleHMe KBAaJpaTOB 2ZMIVIMTY] COOT-
BETCTBYIOLMX BOJIH. M3 yClOBHS NenpepHBHOCTH Y H ee NIPOHSBOJHON
B Touke x=0 umeem a;-} by=ap u a;— by = (ko/ky) 05, OTKyna

R=(b1/01)? = (ky — k)2 /(Fy + ko).
6) B cnyvae E < Uy pewenue ypasuenns [péapurepa cnpasa or
6apuepa uMeeT BHA Vg (X) =ag€%*+ bye=%%, e x=V 2m (Ug— E)/A.

Hs TpeboBanug KoHewHocTH o (x) cienyer, uTo ag=0. [lnotHocTh BE-
POMTHOCTH H2XOXKJEHus HACTHLb TOA 6apbepoM Pg(x) =12 (x) oo e~ 24,

Orcrona x3pp=1/21.

6.103 2a) D ~exp{— @Uh) V Zm (Us—E));

6) D~ exp[— (8 V'2m/3hU,) (Us— E)**].

6.104. D = exp [— (nl/h) V 2miUq (Ug— E)]-

6.105. — 0,41 nasn S-tepma u — 0,04 gas P-tepma.

6.106. .=V FR{E;—epy)—3——0,88.

6.107. Ec=hR/(V Rijhg/Znic Ah—1)*=5,3 3B.

6.108. 0,82 mkm (35S — 2P) u 0,68 mxm (2P — 25),

6.109. AE =2nfic AA/A?=2,0 m3B.

6.110. Av=1 05 1014 -1,

6.111. 3S, 5, 3P, 5, 3P, 3D, 5, 3D, o,

6.112. 2) 1,2,3,4,5, 6) 0,1, 2,3,4,5,6; 8) 1,2, 3/2, 52, 7/2, 9/2.

6.113. Ias cocrosmus *P: BV 3/2, AV 15/2 u k V' 35/2; pas
coctostusa 8D: 0, B V2, AV 6, B V1S, k V 20.

6.114. a) 2F ), Myaxe=Ph V 63/2; 6) 3F;, Myae=2hV 5.

6.115. B F-cocrontmu Mg=Fh V' 6; pas D-cocrosnps MOXHO JuiuB
ycTanosuth, uto Mg=h 6.

6.116. 3, 4, 5.

6.117. M;=F ¥V 30, 5H,.

6.118. 2) 1,3,5,7,9; 6) 2,4,6; 8) 5,7, 9.

6.119. 31°.

6.120. 1P, 1Dy, 1F,, SPO, i, 2 le', 2, 8 3F,, 3, &

6.121. Te ixe, uto v B npenuinywed 32save.

6.122. Bropoii ¥ Tpernil.
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6.123. g=4-+6=10.

6.124. 4,7 un 10.

6.125. 3F,.

6.126. As.

6.127. ) 4S,,,; 6) 3P,.

6.128. a) *F, ., K V'15/%; 6) *F, ,, B3V Ti/2.

6.129. a) Jlsa d-snekTpoHa; 6) NATH P-INEKTPOHOB; B) NATH d-sJeKT-
POHOB.

6.130. a) *Py; 6) *Fy 5.

6.131. *Fy ..

6.132. n=n2 e~ BT _3.10-17, rze om= R (1 —1/n2).

6.133. N/No=1(g/ge) e'ﬁ“’/kT=l,l4-10—4, Toe g "M go— CTaTHCTH-
ueckue Beca (KPaTHOCTH BHIPOXKJEHHS) ypoBuell 3P u 3S cOOTBETCTBEHHO
(g=/6' g0=2)-

»

__ NERFMT | NEY _ppr . NEX
T2 (1-LEmTy2? TTRT2 YT 4RTR

6.135. 1=1[/(vInn)=1,3 mxkc.

6.136. N —)tP/2mich —17-10°.

6.137. ©=(nho/P) (g/g) e~ ho/kT _gg HC, TIE g H Zo— KPaTHOCTH
BHIPOXK/EHUA PE30HAHCHOTO H OCHOBHOTO YPOBHEH.

6.1388. @) Pupp/Pen=1(""T—1) % 10-%, e ©=3R/4;

6 T=17-10° K.

6.139. IlycTe /— HHTEHCHBHOCTb HPOXONAIIETO CBeTAa. YOBLIb 5TOM
BEJIHUMHB TIPH MPOXOXIEHHH CJIOS BEIECTBA TOMUHHH dX paBHA

—dl =ul dx=(N1B1s— N3Bgy) (I/c) > dx,

6.134. C

rie Ni u N;—KOHIEHTpalMH aTOMOB HA HHXKHEM M BEDXHEM YPOBHAX,
Bjs u By —koadhduunents fnwmreiina. Otciona

x=(ho/d) NiBy, (1 — g1V o/gaNy).

Ilanee cnenyer yuecTe pacrpensenenne Bonbumana u ToT dakT, uro
fo> kT (npr 310M Ny = Ng— NOJIHOR KOHUEHTPaU UK aTOMOB).

6.140. Adyon/Ahecr & 4nT0gep/h ~ 103, 12 vpep=V 2RT/M, rze
M —mMonsipHass Macca.

6.141. ).=154 nm.

6.142. a) 843 mm aaa Al, 180 M mas Co; 6) =5 ksB.

6.143. Tpu.

6.144. U=15 kB.

6.145. lla.

6.148. Z=1+42V (n—1) eUy/3kR (n— Uy/Uy —29.
6.147. Z=1-1V 1A0/3R =22, Turan.
6.148. Ecp=(3/4) AR (Z—1)24-2nch/h; =5,5 ksB.
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6.149. E; =hw/(2ncjo AL—1) =~ 0,5 k3B, rze o=0BHR@Z-N™

6.150. Z=1+V 8nc/3Rhe =22 (Ti), h="hohg /(hr—hg) =0,29 Hm.

6.151. T=(3/4) kR (Z—1)2—2nch Ag=1,45 kB, v=2,26.107 m/c.

6.152, a) g=2, 3a MCKJIOYEHHEM CHHIJIETHOTO COCTOSHMS,

6) g=1.

6?1§3. a) —2/3; 6) 0; B) I; 1) 5/2; ) 0/0.

6.154. 2) V' 12p;; 6) 2V 3/5p 5) (8/V3) g

6.155. M,=2V 3 k.

6.156. p=p V'35 (¢S, ).

6.157. p=3¥ 7/5p;.

6.158. p=(5¥'5/2) p.

6.159. M=k V 3/2.

6.160. 5F;.

6.161. m:p.BgB/ﬁ=l,2-101° paxnjc, rae g—dakrtop Jlange.

6.162. Fraxc =18 wanc+| 0Bz |=(3/ V' 8) niglp, fert=4.10~21 H.

6.163. F=2Ip_jer?=3.10-2¢ H,

6.164. 6B/62=2Tx/g.lp511 (L4 2l) =15 rlc/ecM=0,15 xTa/m.

6.165. a) He pacmenurcs; 6) Ha IuecTb; B) He pacuienntes (g=0).

6.166. a) 58 MksB; 6) AE=2gJp B=145 mksB.

6.167. a) Ilpoctoii; 6) caoxublit; B) mpocToll; I) NpOcTol (34ech ANA
oforx TepMoB (akToph! JlaHne ONMHAKOBHY).

6.168. L=AE/2p B=3; 'F,.

6.169. AA= A% B/nch =35 nm.

6.170. Byyy=4,0 kI'c=0,40 Tn.

6.171. B=F Aw/gpg=3,0 k['t=0,30 Ta.

6.172. 2Py .

6.173. a) 2:1 (oTHOWeHMe COOTBETCTBYIOLMX (akTOpoB Jlange);

6) B=2nch AMgpgnA*=5,5 kl[c=0,55 Ta.

6.174. Ao=(+1,3, +4,0, +6,6).101° ¢~1, mecTb KOMIOHEHT,

6.175. a) Illects (1) B ueTnipe (2); 6) neBate (I) B mectb (2).

6.176. Aw=2(myg1— Mags)uaxc b B/h=1,0-10% c-1,

6.177. 0 =4V 2h/md?=1,57-101* pax/c, rae m—macca MOJEKYJIH.

6.178. 2 u 3. -

6.179. M=V md?E/2=3,5k, rne m—macca MOJERyJIH.

6.180, ®=1,8.1012 ¢-1,

6.181. [ =F/Aw=1,93-10—% r.cM?, d=V T/jp=112 oM, Te p—
npABeZieHAAs Macca MOJEKYJIb.

6.182. 13 ypoBreii.

6.18. N~V 2lo/f ~60 JAunuii, ®—cobcTBeHHaA uacTOTa KOJes
Ganuii.
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6.184. dN/E=0/2 (J+1)=a/(14+V T 4aE), rze a=2I/h?
I —wmomenT pHepunr Moaekyds. Ilpun J=10 mna woma dN/dE=1,0.10*
ypoBHeii/aB.

75{ Ay 6.185. Eyo./Exp=opd?/h, rre p—
i npuBeleHHAasl Macca MOJeKyJH; a) 36;
! 6) 1,7-102; B) 2,9.103.

A/ 6.186. Ny ox/Npg=(1/3) e~ Fl0~2B)/ET=
I =3,1.10~4, rze B=F/2I, I—momeHT
I HHEPLHH MOJIEKyJIH.
L , 6.187. J,=(d/k) V kTp—1/2=8,

0 10 20 J THe p—npHBefieHHash Macca MOJIeKyJH Oy,

Prc. 48 d— paccTosinne Mexny ee sinpam. [padmx
3aBucHMOcTH Njy/Ny ot J cM. Ha pmc. 48
6.188. [lo onpenenennio

<E>_Z Eyexp(—Ey/kT) Y Eyexp(—ak,)
dlexp(—Ey/kT)  Dexp (—aky)

rae E,,=fim (v+1/2), a=1/kT. 3peck cyMMHpUBaHHE MPOBOXHTCH MO
vor 0 ne o, B fenaeTc 9T0 ciefylomuM 06pasoM:

i) —aE ) e~chez  f, ho
Eye —2 | v__9 _he
<E> oa " Ze 3.1 l—e—ohe 2 ' hokT __
0<E> _ R (haykTyr ebaltT _
aT (ehm/kT__l)z oo

Con.n =N

rae R-—yHHBepCB.VIbHaiI rasosasi roOCTOsIHHaA.

6.189. d=V2ﬁ/u Aw=0,13 BM, rHe p—OpHBENeHHAA Macca Mo-
JIEKyJIEL.

6.190. A=2Ay/(1 Fohy/2nc) =423 u 387 mm.

6.191. o=mnc (Ax —Ag)/Achy=1,37-101% c~1, %=4,96 H/cum.

6.192. I¢,/Ix=exp(—ﬁm/k7)=0,067. Ypeanuutess B 3,9 pasa.

6.193. a=|3/2M/NAp=0,3I HM, The M-— mosfipHas macca.

6.194, a=3/ AM/N p=0,36 1.

6.195. p=4 (Mna-} Mcl)/N aa®=2,18 r/cud,

6.19. a) a, o/V'2, o/V'3; 6 a2 V3, oVI% b ap,
aV'8, aV3.

6.197. [lrockocTs (hkl), Gmmkaliuas X Havady woopauHat O, B3si-
TOMY B OJIHOM H3 Y3JIOB DEIIETKH, OTCEKaeT HAa OCSiX KOODAMHAT OTPe3KH
a/h, afk u ajl. Pacctosine ot Touku O N0 MaHHON -MJIOCKOCTH paBHO d.

[lyeTs yrybi mexay HOpMasbio K MJIOCKOCTH H OCSIMH KOODIMHAT X, y, 2
ectb @, B, y. Torma

cosa=hd/a, cosP=~dfa, cosy=Id/a
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Octaercst ncnonb3osaTs TOT (aKT, 4TO CyMMa KBafpaTOB 9THX KOCHRY-
COB P2BHa €JMHHILE.

6.198. (111); 1,77-101¢ atom/cm2.

6.199. cos a=h/V R+ I, a.=74°30'. AHanoruuno p=>57°40"
H p=36°40",

6.200. dN = (I/mw) do.

6.201. dNy=(S/2mv?) o do.

6.202, dN o= (V/n203) 02 dw.

6.203. 2) ©=(k, k) iwny; 6) O=(h/k) v} Tring; 5) O=(h /) 03/ Borg,

6.204. © = (h/k) }/ 1871 [(v3®+207°) =470 K, np— xommentpa-
OHust aTOMOB.

3 p——
6.205. v ~ £6,% 1/ 6n%ny=3,4 xM/C, TZe ny— KOHUENTpanHs aTo-
MoB. Tabiuunble 3uavenus: v, =6,3 xm/c, vi_=3,l KM/C.

6.206. KoneGaTenbuan sHepTHS H TeNJOEMKOCTb MoJS «EPHCTANIA»
.

1 T o d. 27T o d. e/T
2 xdx xdx
U=Re [T“"(‘e‘) Se—_—l] C=R<§- Sm—m)
- 0 0
rie i:fim/kT. Npr T > O tennoemxocts C =~ R.

6.207. a) dN/do=21 / (naniaKc— m’);

6) N=1/a, T. e. paBHO 4uCJy aTOMOB B LeNOuKe.

6.208. Uy=9R0/8u—48,6 JIx/r, rze L —MoOJNApHas Macca MeRH.

6.209. a) 8 ~ 220 K; 6) C ~ 10 Ix/(Monb- K);

B) Oyaxc=4,1-1013 ¢-1,

6.211. m,,,a,{c=(kT/fi) :i/ 127 R/5Mc=6.1018 ¢c=1, rze M —wmensp-
Has Macca.

6.212. Jla, Tar Kak npum aTux TEMIIEPATYPaX TeNJ0EMKOCTh NPONOp-
uuonanena 73,

6.213. 9=V(3n4mR/5MQ) (T5—T1) ~ 830 K, rne M —monspnas
Maccea.

6.214. <E>=(3/8) 8.

6.215. Uy ~ (9/8) Rrhv/ka=3 x]lx/monp.

6.216, Cm. puc. 49.

6.217. Bopaxe =28 M3B, Fikyape ~ 10-19 r.cnje.

6.218. dN =9N (fi/k®) w? du/(eh/kT __ 1),

6.219. 2) Tyaxc=(Bn2n)*3h2/2m; 6) <T>=(3/5) Tyaxc-

6.220. AN/N =31/2=0,015.

6.221, n=1—2"9%/2 65 9,

6.222. 0,93,

6.223. ~ 3.10¢ K.

6.224. AE= 21‘(2;1,2/”11/ (33-[2,1) /8 ~9,10-22 3B.
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6.225. a dn,= (m3/n?h3) v2 dv; 6) <Uy/Uyaxe=3/4.
6.226. Ay ~ 20.
6.227. dn, =8nh~%dA.
6.228. p=(2/3) n{TH= (n%/&%ﬁgli‘)m) n®/%x 5.10% at™, e <T> —
CDPELHsS KMHETHYECKasl 3Heprusl cGOGONHBIX SJEKTPOHOB.
6.220.  Coy/Cpen= kT [6Ep=
avy =17,7-10-5.
dw 6.230. A— kT (4T /AT —2) =4,53B.
[ 6/ 6.231. n= l/ 14Uy T=1,02, rrme
b Up=Tyaxec-+A, A—paboTa BHXOH3;
I Thawe = (3n2n)2/3ﬁ2/2m
6.232. Eyyn = [2kT  To/(Ts—
5| — Tyl In 1=0,33 3B.
- a4 6.233. a=(1/p) 9p/0T =
1 =—nch/kT¥%=—0,05 K-1, rze
£ p o exp (AEo/2kT), AEg—mmpuna 3a-
] 05 10 0ty HpelleHHoA 30HHL
4 AE——op B0 ;o
Puc. 49 6.234. AE=— A—(T/T)— »
0,06 sB.
6.235. T=1/In[(p— p1) pa/lo—p2) p1]1=0.01 c.
6.236. n="hBU jelpU py=="5.10"% cM—3, uy=IU y/hBU=0,05 m%/(B-c).
6.237. |up —ud |=1/mB=0,20 m%/(B-c).
6.238. nt/n— =n?=4,0.
6.239. a) P=1—exp(— Af); 6) 1=1/A
6.240. Oxosio 1/4.
6.241. 1,2-1015,
6.242. 1~ 16 c.
6.243. T=5,3 cym.
6.244. 7,7 Brk.
6.245. A=(—1/f)In(1—nm) =n/f=1,1.105 c=}; 1=1/A=1,0 rona.
6.246. T=4,5.10° ser.
6.247. 4,1.10% ner.
6.248. Okono 2,0.10? ner.
6.249. Cootsercteenno 3,2-107 u 0,8-10° Bi/r.
6.250. V=(A/A")exp (—t _!%2) =6 5
6.251. 0,19 %.
6.252. T,=1,64, To=9,8u; No/Ny=(T3/T1)exp(in Ap—In A)=10.
6.253. t=—(T/in2) In (l —A/q) 9,5 cyT.
6.254. a) Ny (f)=N1o 5~ (e'}‘" e~ Met),
In (A1/Ag)
0) tn=—g 7o
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6.255. a) Ny (f)=ANiof exp (— Af); 6) fp=1/M

6.256. Ny (f)=Nyo [ 14+ (Me st —hoe=MY)/(Aa— Ay}

6.267. Ag= Noh; exp (— M?)=0,72-10'* Bx; Ay =
=N, (e"“t—e'h?t) MhAo/(ho—Aj) = 1,46.101* Bx. 3pece Ng—rmepso-
HavyaJsHOe 4HCIO fifep 219Bi.

6.258. a) 20°Pb; 6) Bocemb @-pacrazoB u mecTs P-pacnajos.

6.259. v=V 2mxTa/m=3,4-10% m/c, Tne m—macca JodYepHero
anpa; 0,020.

. 6.260. 1,6 MTx.
6.261. 0,82 MsB.
6.262. a) 6,1 cm; 6) coorsercreenno 2,1-10° u 0,77- 105

| (Mu— Myp)¢® npn B~-pacnaze u K-aaxsate,

=\ (My— My—2m)¢® npu B+-pacnage.

6.264. 0,56 MaB u 47,5 3B.

6.265. 5 MJIx.

6.266. 0,32 u 0,66 MsB.

6.267. T=Q(Q +2mc?)/2Mnc?=0,11 k3B, rze Q=(MNn—Mc—2m)c,
m—macca 3J€KTPOHA.

6.268. 40 kwm/c.

6.269. 0,45¢, rne c—CKOpOCTh CBeTa.

6.270. Agje=E[2mc?==3,6-10~7, rie m—macca sapa.

6.271. v = ¢/mc=0,22 xMm/c, THe m—wmacca sifpa.

6.272. v=gh/c=65 MKM/C.

6.273. hyyy=hc?/get=4,6 m.

6.274. T=Tg/[14(M—m)2/AmM cos26]=6,0 MsB, rne m n M—
MAacChl Q-4aCTHIB! M Sipa JIHTHS.

6.275. a) n=4mM/(m-+ M)®=0,89;

6) n=2m/(m+M)=2/3. 3mece m m M—wmaccsl RefiTpOHAa H
RelTpoHa.

6.276. Dyauc = arcsin (mi/my)=230° rze mj m My—MaccH NpoOTOHA
u jefiTpoHa.

6.277. 2-1011 gr/cm3, 1.10%8 pykson/cv3.

6.278. a) d; 6) 17F; B) o; 1) ¥°ClL,

6.280. ®Be, Ep=56,5 MsB.

6.281. a) 8,0 MaB; 6) 1l ,5 n 8,7 MaB; B) 14,5 M3B.

6.282, E,—E,=0,22 MsB.

_ 6.283. E= 208Ne—2 4e, — 128c = 11,9 MaB, rne e —3Heprus CBA3H

Ha OJMH HYKJIOH B COOTBETCTBYIOWIEM SIJIpE.

6.284. a) 8,0225 a.e.m.; €6) 10,0135 a.e.m.

6.285. Q =(Es+Eq)—(E1+E2)-

6.286. 2) 8,2.101° gJ{xk, 2,7-10° kr; 6) 1,5 kr.

6.287. 5,74-107 gllx; 2-10% kr.

6.288. 2,79 MsB; 0,85 MsB.

6.289. Q= 88a—78u 17,3 MsB.

6.263. Q
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6.290. Q=(14+1,) Tp—(1—a) Ta— 2V 10T pTo cos O =
=—1,2 MaB, rne ny=mp/mo, Nz =g /mo.

6.291. a) —1,66 MaB; 6) 6,82 MsB; 8) —2,79 MsB; r) 3,11 MsB.

6.292. vy =0,92-107 m/c, v 1=0,53-107 m/c.

6.293. 1,9 MsB.

6.294. T, =[Q -} (1 —mqg/mc) Ti/{1 +m,/mc)=8,5 M3B.

6.295. 9,1 MsB, 170,5°

6.297. T = Ecy (mp-}-my)/myg=3,3 MsB.

6.298. B npepenax ot 1,89 nmo 2,06 M3B.

6.299. Q =—(11/12) Ty =—3,7 M3B.

6.300. Cooreercteenno 1,88 n 5,75 MsB.

6.301. 4,4 MsB; 5,3-10°% m/c.

Moty

s T,,Op] — 2,2 MsB,
rne my, Mg, Mz, My—Macchl Helitpona, sinpa 2C, e-vactTHu B siipa ?Be.

6.303. Ha E.5/2mc®=0,06 %, rne m-—macca gefiTpona.

6.304. E=Q--(2/3) T=6,5 M3B.

6.305. E;=Ecy-+Timg/(mg-+mc)=16,7; 169; 17,6 n 17,7 MsB,
rae E.p— 3Heprusi cBsisH JeHTPOHZ B NPOMEXYTOUHOM Sfpe.

6.306. 0= (M/Nppd) In=2,5 X6, rne M —wmosnsipHass Macca Kag-
mus, Np—nocTosuHas Asorazpo, p—MHJOTHOCTE KagMHS.

6.307. Io/I=exp[(201-}-09)nd] =20, rie n—KoHLEHTPALHsI MOJEKYJ
TAXKENOH BOIHL.

6.308. w={1—exp [— (05-] 0,) ndl} 05/(05s-}-0,)=0,35, rme n—
KOHUEHTpAIlHS SIlep KeJse3a.

6.309. a) T=(w/k) In 2; 6) w=ATe/lt In2=2-10-3,

6.310. a) {=m/0J =3-106 ger;

6) Nyaxe=JoNT/In2=1,0.1013, rpe No—umeao sinep 97Au
B ¢oJibTe.

6.311. N=(1—e-M) Jno/A.

6.312. J = Ae?M/oN (1 —e-M)=6.10° cm—2.c~1, rge A— nocrosH-
Hasl racnafia, Ng—uncsio simep Au B dosbre.

6.302. Ta:E—IFﬂ’I_A“ [(m,,——m]) T —

6.313. N=N, B 1-13. 105, rne i— yHCJO NOKOJEHHIL
6.314. N=+vP/E=0,8-1019 -1,

6.315. a) N/No=4-10% 6) T=1/(k—1)=10 c.
6.316. Cootsercteenno 0,05, 0,4 u 9 I'sB.
6.317. <D=cto Vu(m+2)=15 m.
6.318. 1o=Imc/V T (T +2mc®) =26 HC, Ife m—mMacca N-Me3oHa.
6.319. J/J,=exp [— Ime/v, V T (T+2mc)]=0,22, rze m—wacca
-ME30HA.
6.320. Ty = (myg —myu)? /2m; = 4,1 MsB, Ey = 29,8 M3B.
8.321. T= [(mz — m,,)2—m;—’T] 02/2mz =19,5 MsB.
6.322. Tyaxc=(mp —mp)? ¢2/2my, = 52,5 MsB.
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6.328. m® =my® + T + V micA+- T (T+2m,c?) = 1115 MsB;
A-vactHua.

6.324. T="1, [1 4 (mp/mr)?] mg/2my,=>5,4 MEC, rIe To-—Cpelnee
BpeMAl JKH3HH TMOKOAIIMXCA MIOOHOB.

6.325. Ey = (mk—mp) /2 (mnc>+T)=22 MaB.

6.326. m2=[(m} +ml) A—2(ms+Tg) (m*+ T2 =
= 0,94 I'sB, HeiiTpon.

6.327. Ty = mnc® [csc (0/2)— 1], Ey = myc%/2 sin (6/2). Ipu 6=60°
Tﬂ = E'p = m;n:liz.

6.329. cos (6/2)=1/V T-F2mc¥T, orciora 6=99°.

6.330. @) epop=4mc?=2,04 MsB;

6) enop=2mgc? (1 +ma/ /mp) =320 MsB.

6.331. 1,8 MsB.

6.332. a) Tpop="06mpyc? =35, 6 I'sB;

6) Tpop=muc? (4mp-+msz)/2m,=0,28 I'sB.

6.333. a) 0,90 'sB; ©6) 0,77 I'sB.

6.334. Nyaue=[2(V'T +T/2m 2 — l)mp/mn]=10, Te npaMbe
CKOOKH O3HAYAIOT: LIeNI0e YHCJIO OT».

6.335. S=—2, Y =—1, El-yacTuna.

6.336. 3anpewens 1, 2 u 3.

6.337. 3anpemenn 2, 4 B 5.

6.338. Dnepreruuecky (l); B OCTANBHBIX NPONECCAX He COXPAHAIOTCA:
GapuoHHbI 3apan (2), oMeKTpHuecKuir 3apan (3), CTpaHHOCTL (4), nen-
<OHHBIR 3apsiA (5), 5JAeKTPORHbIA M MIOOHHBIH 3apAjbl (©6).

6.339. p (uud), n(udd), T~ (dds).

6.340. n+ (ud), K- (us), KO (ds).

6.341. K+ (us), A (uds), Q- (sss).



NPHJIO)XEHHUS

1. Ta6nuna NPOM3BOAHBLIX H HMHTEr pasioB

PyBRKuMsA ng"";; Oynkyus | liponspopuas || ©@yuruns | Vlpomssomuas
xn nxn-1 sin x cos X arcsin x 1
1 '_’li COoS X ——slin x V_l_lx“z
’1‘ :z tg x yvep arccos x —W—_-—z
— X
2R TR ¢ 1 ¢ 1
. T Bl B ekl B =
x 2V x arcctg x —-——L?
ex ex _ o 14-x
l/u = shx chx
S nen¥ 2V u chx shx
a a*lna Inu L’ th x ———1
In 1 u ch?x
x x u w' —v'u cth x _ 1
i T sh? x
B xh+l —1 X
Sx dx= l’n?& coszx_tgx
dx x t
T:Inx ey — —ctgx
sinxdx=—cos x S lixz =arctg x
S cos x dx =sin x j = ;1" — aresin x
—X
Stgxdx=—ln°°5x V= d: 1 =In(@x+ ¥ @=0)
P
® 1,  n=0 m Vi/g,n=(l)
ne-xdy—J ¥V W2, n=1/2 Sx"e—’"dx— 12, n=
Sx € * 1, n=1 Vn/4,n=2
0 92, n=2 0 1/2,n=3
® 2,31, n=1/2 a 0'%235’“:‘1‘2
72/6, n=1 3 1,18, a=
S x"dx 19,405, n—2 S X dx 12156, a—3
er—1 w415, n—3 d & 4,91, a=5
0 24,9, n=4 6,43, a=10




2. ACTpOHOMHYECKHE BEJTHYHHBI
KocMHYeCKoe Cpennui Cpepusist Igleg:p?sf :g::
|~ Teno panuyc, M Macca, kr I}J;)g'fzgle;- pz; Tﬁ(;[u,
CouaHue 6,95.108 1,99.10%0 1,41 25,4
Semsst 6,37-108 5,98.10% 5,52 1,00
Jlyna 1,74-108 7,35.10%2 3,30 27,3
. Cpeatiee paccTosi- { IMeprosa o€paiienus _
Timawer Con. | Per By | ok Camia, | iR 5 S
MepkypHii 57,87 0,241 0,056
BeHepa 108,14 0,615 0,817
Semas 149,50 1,000 1,000
Mape 227,79 1,881 0,108
IOnurep 777,8 11,862 318,35
CatypH 1426,1 29,458 95,22
Ypan 2867,7 84,013 14,58
Hentyn 4494 164,79 17,26
3. NJOTHOCTH BeIECTB
Teepake BeLleCTBa p, r/cM? JXupxrocTH o, rjem?®
Anmvas 3,5 Bensoan 0,88
AmoMuHuit 2,7 Bona 1,00
Bonsdpam 19,1 'nuuepHH 1,26
I'padur 1,6 Kactoponoe macio 0,90
JKeneso (cTane) 7,8 Kepocun 0,80
3onoro 19,3 Piyts 13,6
Kammuit 8,65 Coupr 0,79
Ko6ansT 8,9 Tsaxenast Hofa 1,1
Jex 0,916 { 3dup 0,72
Mens 8,3
Moyiubpen 10,
Harpun Qo7 | T e o e
Huxkens 8.9
QOnoro 7,4
[natuHa 21,5 Asor 1,25
T1poGka 0,20 Ammuak 0,77
CeuHey 11,3 Bonopon 0,09
Cepebpo 10,5 Bosnyx 1,293
Turan 4,5 Kncnopon 1,43
Ypan 19,0 Meraun . 0,72
dapdop 2,3 Yrnekucanli ras 1,98
unk 7,0 Xnop 3,21
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4. KosppHuneHTH TenJOBOTO paciiHpenusi
(npH KOMHATHOH TeMmnepaType)

Kos¢d uunent Kosd¢uunenr
JInHeHHOro 06BEMHOrO
Teepaoe Teno paclulpenus Kuproern PacliHDeREs
a. 10—¢ K—! g, 101 K—1
Amomuunit 22,9 Boza 2,1
Jlatyrp 18,9 Canuepur 5,0
Mens 16,7 Kepocun 10,0
Craan (kenes0) 11 Pryts 1,8
Crekao o6biuHOe 8,5 CnupT STHNOBLIH 11,0
1 al 1 oV
ﬂpnmeqaﬂne. a=7—ﬁ, ﬁ=v-ﬁ.

5. ¥Yupyrre noctoanubie. [penes npounocTu

[Mpepen
Moayms | Monyas K,_?:g)l?r“' MPOTHO- | Cixpmae-
Marepuan ]Olil_li_?aE, cnalr_xﬁz G, nya;:fo“a g;gp:: Mlgﬁ-‘;b_ﬂl,
O ITla
Amomunnit 70 26 0,34 0,10 0,014
Menb 130 40 0,34 0,30 0,007
CauHen 16 5,6 0,44 0,015 0,022
Cranb (xene3o) 200 71 81 0,29 0,60 0,006
Crekno 60 30 0,25 0,05 0,025
Bojpa - — — — 0,49
1 év
MMpumeuanne. Cxumaemocts B=—70_p°
6. JlaBsieHHe HacCBIIEHHBIX NAPOB BOMAbI
oC ﬂaBKJ'lre]l; He, oC ﬂaa}:l[gll; ne, oC ﬂal;ﬂ]_e[l;ne,
0 0,61 25 3,156 60 19,9
5 0,87 30 4,23 70 31,0
10 1,22 35 5,60 80 47,3
15 1,70 40 7,35 20 70,0
20 2,33 50 12,3 100 101,3
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7. HocTosiHHBIE Ta30B

i‘ TlocTosiHUEE
Tas 2 Banu-pep-Baanbca
(oTHOCH- Tensonpo- | - 3
TeabHasn e Cp BOAHOICBTB 5 z
Rnpran Cv | = ux g: §% |4 Do _’:- ”
Mmacca) 35 g :3 MOJBE 10 Ty
- mnE Hr
He (4) 1,67 141,5 18,9 | 0,20 — -
Ar (40) 1,67 16,2 22,110,35| 0,132 32
H; 2 1,41 168,4 8,4|0,27) 0,024 27
Na (28) 1,40 24,3 |16,7]0,37| 0,137 39
0, (32 1,40 24,4 |19,2]0,35] 0,137 32
CO; (44) 1,30 23,2 14,0 | 0,40 | 0,367 43
HzO (18) 1,32 15,8 9,0]0,30{ 0,554 30
Boanyx (29) 1,40 24,1 17,2 | 0,35 — —

Mpumevanue 3HAuCHHA Y, X H 7)—INpH HOPMAJNBHBIX yCJIO-

BHAX.

8. MocTosiHHbIE XHMAKOCTEA H TBepOLIX Tes

Ypenonan

TennoeM- ¥ penpuas VYaenbHas [ToBepxHOCT-

KOCTb *) TEIIoTa Teriora HOE HaTsKe-

Bewectso i ;‘;{’::5&*;32‘ IL1ABJCHHST BHe *) @,

e, T Tox/r . g, Hx/r mMH/M
Boza 4,18 2250 — 73
Cannepun 2,42 — — 66
PryTs 0,14 284 — 490
Coupr 2,42 853 — 22
AroMuHuR 0,90 —_ 321 —
JKeneso 0,46 — 270 —
Jlen 2,09 — 333 —
Mernp 0,39 — 175 —
Cepetpo 0,23 — 88 —
CauHel 0,13 — 25 —

*) [lpu BOpMAJIBHBIX YCTOBHAX
**) Tipn HOpMallbHOM aTMocthepHOM MNaBJIEHHH
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9. JH3JieKTpuuecKue IpoHHIAEMOCTH

JusJleKTPHK e JH3JIeKTP UK e
Bogna 81 IMonustuaen 2,3
Boanyx 1,00058 | Curopa 7,5
Bock 7.8 Cnupt 26
Kepocun 2,0 CrekJo 6,0
IMapagun 2,0 Dapdop 6,0
Inekcursac 3,5 S6OHUT 2,7

10. YpesibHbie CONPOTHRJIEHHS NEOBOAHHKOB

K M30JSTOPOB

Ypenbuoe Temnepatyp- - ¥ nenvHoe
) CONPOTHBJIE- | yyiy KosdidH- CONpPOTHB-
[MpoBOLHHKHR HHe (NpH LHeKT &, Viscasitopnl JieKHe P,
20 °C) p, KK —1 On-M
HOM-M
Amomunui 25 4,5 Bymara 1010
Bonbgpam 50 4,8 INapagun 1018
JKescso 90 6,5 Cmona 1013
3onoro 20 4,0 Dapdop 1013
Menp 16 4,3 Iensak 1014
CauHer, 190 4,2 D60HUT 1014
CepeGpo 15 4,1 fIuTapn 1017
i1. MaruuTHbie BOCHpPHHMYMECOCTH napa-
H JMMAMarHeTHKOB
[MapamarneTHky u—1, 10— JinaMarneTHkH u—1, 10~
Asor 0,013 | Bonopon —0,063
Boanyx 0,38 Benson —7,5
Kuenopon 1,9 Bona —9,0
B60oHUT 14 Menb —10,3
AmooMuHui 23 Crekno —12,6
Bonbdpam 176 KameHHas conb —12,6
IlnatuHa 360 Kgapu —15,1
JKHIKHH KHCIopon 3400 Bucemyr —176
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12. Moxa3zaTenn npenoMiaeHHA 72

Fasam

n Kunkoctu n Teepante Tena n
Asort 1,00030 || Benson 1,50 || Anmas 2,42
Bozayx 1,00029 || Boga 1,33 [ Keapu nnasne- | 1,46
Kucnopon 1,00027 || I'nunepus 1,47 HEI
Cepoyraepon| 1,63 || Crekno (o6eu- | 1,50
Hoe)

Ilpumeuanne. Ilokazatenn npencMleHHs 33aBHCAT H OT AJH-

HBl BOJIHBI CEeTa, INO3TOMY TNPHBEJHHEIE 3JECh 2HAYEHHH /1 Clefyer
paccMaTpuBaTth KaK YCJNOBHEE.

Jna xpucrannos ¢ nBoiiHbM JyuenpesomieHHeM

Tlawna Irlcnfl;-xnn:_:mn Kpapi,
BOJIHEL Liser

A, HM

Nne no ne no

687 KpacHRIH 1,484 | 1,653 | 1,550 | 1,541
656 OpaHXeBHIH 1,485 | 1,655 | 1,551 | 1,542
589 KeJTHI 1,486 ] 1,658 | 1,553 | 1,544
527 3eJIeHBIi 1,489 | 1,664 | 1,556 | 1,547
486 rony6oit 1,491 | 1,668 | 1,559 { 1,550
431 CHHe-(DHOJEeTOBLI 1,495 | 1,676 | 1,564 | 1,554
400 ¢droneToBRIl 1,498 | 1,683 | 1,568 | 1,558

13. BpaueHne naocKOCTH noJsipu3aisg

EcTecTBenHoOe BpameHue

MarnHnTHoe Bpauenue

B KBapIe (h="589 M)
2 v,

s HM @, Tpap/mMM JKnnxocts yra.mun/A
404,7 48,93 Benson 2,59
435,9 41,54 Boaa 0,016
491,6 31,98 Cepoyraepon 0,053
589,5 21,72 CrnHpT 3THJOBRII 1,072
656,3 17,32
670,8 16,54

V —noctonkuan Beppe.
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14. PaGota BbixOAa 9JEKTPOHA M3 METAJIOB

Meramn A, 3B Merann A, 3B Meraan A, 3B
AmoMunuit 3,74 || Kanuit 2,15 [ Hugenb 4,84
Bapui 2,29 | KoGanbt 4,25 | Tnatuua 5,29
BucmyT 4,62 | JTuruit 2,39 || Cepebpo 4,28
Bonedhpam 4,50 | Menp 4,47 || Turan 3,92
Xeneso 4,36 | MonuGnen 4,27 | Uesuit 1,89
3osoro 4,58 || Harpuit 2,27 | Lunx 3,74

15. Kpaii K-nosochl norsoieHus
Z DeMeHT Ager Tt Z OneMeHT 7‘[(7 M
23 \% 226,8 47 Ag 48,60
26 Fe 174,1 50 Sn 42,39
27 Co 160,4 74 % 17,85
28 Ni 148,6 78 Pt 15,85
29 Cu 138,0 79 Au 15,35
30 Zn 128,4 82 Pb 14,05
42 Mo 61,9 92 U 10,75
16. Maccosbie koadpuuKHeHTH 0CAaGIEHHA
(PeHTreHOBCKOE H3JyueHHe, Y3KHil MYy4OoK)

MaccoBaiit Ko3dbHUEEHT ocaGneHus p/p, cmi/r
A, M
Boanyx Boxa AMOMUHHR Menib CeHuern

10 0,16 0,16 0,36 3,8
20 0,18 0,28 1;5 4,9
30 0,29 0,47 4,3 14
40 0,44 1,1 9,8 31
50 0,48 0,66 2,0 19 54
60 0,75 1,0 3,4 32 90
70 1,3 1,5 - 5,1 48 139
80 1,6 2,1 7,4 70
90 2,1 2,8 11 98

100 2,6 3,8 15 131

150 8,7 12 46 49

200 21 28 102 108

250 39 51 194 198
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17. KoHcTanTsl BBYXaTOMHLIX MOJIEKYJ

YacToTa Yacrora
M Mexmbapeproe| goneGannh Mexpaneproe | yoneanmi
onekyna| paccrosmune ©, Monekyna | paccTosune ©
d, 10~% cm 1014 ¢—1 d, 10~% cm 1014 c=1 |
H, 0,741 8,279 HF 0,917 7,796
Ng 1,094 4,445 HCl1 1,275 5,632
O, 1,207 2,977 HBr 1,413 4,991
D pE | dE W) M| iR
Cly 1,988 1,064 NO 1,150 3.590
Br, 2,283 0,609 OH 0,971 7,035
I 2,666 0,404

18. Macchl JETKHX HYKJHJOB

HabuiTor Habritox
z Hyxaug Ma};:ac b]‘ﬂ“{ﬁ{"‘ z Hykaun “‘}f;%'ﬂ"fj‘,“'
a.e.M. a.e.M.
0 n 0,00867 6 uc 0,01143
1 iH 0,00783 12C 0
2H 0,01410 13C 0,00335
3H 0,01605 7 18N 0,00574
2 3He 0,01603 14N 0,00307
4He 0,00260 1N 0,00011
3 SLij 0,01513 8 150 0,00307
Li 0,01601 160 —0,00509
4 7Be 0,01693 170 —0,00087
8Be 0,00531 9 18 —0,00160
SBe 0,01219 10 20Ne —0,00756
10Be 0,01354 11 23Na —0,01023
5 g 0,01294 24Na —0,00903
g 0,00930 12 Mg —0,01496

Mpumeuanne 3pece M—Macca HYRJIHAA B a.e.M., A—wmac-
COBOE YHCJIO.

19. MNepuony modypacnana papuoOH3OTONOB

Ko6aaer %Co 5,2 roma () Pagon 222Rn 3,8 cyr (o)
Crponnuii *°Sr 28 set (P) Papuii 226Ra 1620 Jer (o)
Tlosnouuii 21°Po 138 cyT (@) Ypau 23U 4,5.10° ner (o)
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20. EnuHunb (PM3KUYECKHX BEJHYMH

O6o3navenua ¥ Ha3BaHHS$ HEKOTOPLIX €AHHHI

A — ammep
A — anrcTpeM
a.e.M.-— aToOMHasl e[HHHIA

Macchl
B — Gen
6—GapH
Bx — Gexkepenb
B — BOJIBT
B6 —Bebep
Br— patr
I'n —renpu
r—rpamMm
I'c—raycec

I'i—repy
JIMH— IHHa
JIx — 13xoyab
JNTp — OHONTPHSA
K —KeJabBHH
KaJyl— KaJopus
KJl—Kaujena

Ka—xyJon
J1— JIUTp

JIK — JIIOKC

JIM~— JIOMEH
M — METp

MHH — MHHYTa

MKc — MakcBeaa

H — nbtoton
IT—nyas
[la —nackanp
paj— panuaH
C—CeKYHIa
CuM— cumenc
Cp — CTepajiuaH
Tan—Tecna
b — ¢apan
q—yac
D —spcren

3B — 5J1eKTpOH-BOJILT

HecaTHyHbIE NPUCTABKH K HA3BAHUAM €AMHHI

d—sKca, 1018
IT—mera, 1015
T—Tepa, 1012
I'—rura, 10°
M— Mera, 108

K—xkujo, 108
r—rekTto, 102
n— peun, 10-1
c—canTH, 102
M— Musan, 10—3

MK — MHKpo, 10~6
H—napo, 10-9
n—nuko, 10-12
¢— ¢emro, 10-18
a—atro, 10-18

Epvnnny sesvuun 8 CH u CI'C

EAuHULA BeJUYUHBI
OT1HoIIEeHHE
BenuuuHa . en CH
CH crc en. CIrc
Jnuna M oM 102
Bpems c c 1
CropocTb M/C cM/C 102
Yekopenne M/c? cm/c? 102
Yacrora konebanuit o 'y 1
Kpyrosas wacrtora ¢! c-1! 1
YrsaoBasi CKOpPOCTh pan/c panjc 1
VIJIOBOE YCKOpeHHe paxn/c? pan/c? 1
Macca KT r 108
Il1oTHOCTD Kr/M3 r/cM® 10-3
Cuna IHH 108
JlaBJeHye, HanmpsxKeHHe a nuH/cM2 10
Umnyasc KI-M/C r-cM/c 108
MoMeHT CHITHI H.m JIHH-CM 107
Sueprusi, pabora Tx 3pr 107
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I podorcerue maba. 20

Enunnna BeJHYHHB
OTHOILIERKE
Beanunna ea. CH
CH CIc ef. CI'C
MomHoctb Br apr/c 107
T1N0THOCTL MOTOKA SHEPIHH Br/m? apr/(c-cM?) 103
MomeHT HMDyJbCa Kr-M2/c r-cm2/c 107
MowmeHT nHepuun KT « M2 r-cm? 107
BsskocTb MMa-c I1 10
Temneparypa K K 1
TennoeMKoCTb, HTpONHA Jx/K apr/K 107
Konuyectso anekTpuyecTsa Ka Crc3-en. 3-10°
Iotennpman B CIrca-en. 1/300
HanpsxeHHOCTh  3JIEKTPHYE- B/Mm Crca-en. 1/(3-10%
cKoro moas
AreKTpHYECKOe CMEIEHHe Ka/m? CrcCa-exn. 123c- 10°
DAEKTPHYECKAN MOMEHT Jiu- Ka-m ClrC3-epn. 3.101
noas
[NonspusosanscCTh Ka/m? Crc3-en. 3.108
EmMkoctsb 0] M 9.1012
Cuna TOKa A CIrC3-en. 3.10°
TnotHoCTh TOKA A/m? CrcC3a-en. 3-10°
ConpoTHEIeHHe Om CrC3-en. 1/(9- 101
YaenbHoe coNpoTHRIEHHE Om-m Crca-en. 1/(9-109)
TpoBoauMcCtb Cm Crca-en. 9.1011
MaruHTHaa HHAYKUMA Ta I'e 104
MarHuTHRIH TIOTOK B6 Mke 108
HanpsizkeHHOCTE  MarHUTHOrO A/m 3 47-10-2
nosst
MarHuTHu MOMEHT A.m? CrCM-en. 108
1 HamaruuyeHuocTb A CI'CM-en. 10-3
HHpyKTHBHCCTD I'n oM 108
Cuna cpeta K1 KIL 1
CeeToBO# NOTOK JIM JIM 1
OcgeleHHOCTh JIK
CBeTHMOCTD m/m2
Slpkoctb KA/M?
[IpHMeuanHe DiexTpuuecKue H Maruuthpie enuunun 8 CI'C
JaHb 3/leCb B rayccoBOH CHCTeME.
HekoTOpbie BHECHCTEMHbIE €AHHHLLI
1 ron=3,11.107 ¢ 1A=10-% cu
1 amn— 101,3 xIla 1 6=10"24 cM?
T} 760 MM pt. CT. | 5B= 1,6-10-1® JIx
1 6ap=100 xIla (TouHO) ? —{ 1,6-10-12 spr
1 mm pr.cr.=133,3 [la 1 __J1,66-10-24 r
1 n-amm=101,3 Jlx a.€.M.=\ g3],5 MsB
1 kan=4,18 Ix 1 Ku (xiopu) = 3,70- 10 Bk
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21. OcHoeuble dopmysibl adexTponuHamuka B CH
H B Fayccopoil CHcTeme

OnpenesieHe BeKTOpa
H

Hanmenoeanue CH layccoBa cuctema
Hanpsxennoers nonst 1 g q
TOYEYHOTo 3apsifa = dme, r? E =z
Hanpsokennoers mons
MJIOCKOr0 KOHJEHCa- E=og/g.e E = 4no/e
TOpa
[Norennuan nons ToO- 1 g q
9eqHOro sapsiia = Tneg 7 ==
2
Ceasp Mexzy E B ¢ E=—vp, @i—@y= S Edr
1
DNEKTPHYECKHE  Jiu- N=[pE], W= —pE
noie p B none E
Cosisb mexxay PHE P —=ueg(E P=xE
Cobase Mexay o', Pu E o' =P,=une,E, o' =P,=uE
OnpefieneHne BeKTOpa D=¢g,E4-P D=E{|4aP
D
CBfIsb MeXiy € M X e=1-4u e=l-}4nn
Cpsisb Mexjay D u E D =g, E D=c¢E
Teopema Taycca pns _ _
merapa b 95 D dS—q D dS—4mg
EMKoCTs  KOHAEHCaTo- C=q/U
pa
EMkocTn IJIOCKOro c £,eS C &S
KOHIEHCcaTopa =74 = Znd
DHeprusi CHCTeMH 3a- W =(1/2) .
pIIOB 1/2) 2 qiQi
DHeprus KoHJeHcaTopa W=CU??2
TlnoTHocTs  aHeprum w=ED;2 w=ED/8n
3NIEKTPHYECKOr0 MOo-
af
3akon Owma j=oE
3akon xoyas —Jlen- w=0cFE?2
na
MarHuTHEE ~ MOMEHT pm=1IS pm=18/c
KOHTYpa € TOKOM
MarauTHEIL THDOME P, N=[p,B]l, W= —p,B
B nase B .
3akon Bro—Capapa| dB—1XL 11dl, rj ap—L [ 1]
4n r ¢ &
Wnpykous oons:
a) MpsSMOro Toka B = (uo/dm) 2I/r B=(1/c) 21/r
B) B IEHTpe BHTKa B = (po/4w) 2l r B=(1/c) 2=l (r
B) B COJICHOHJE B=pgnl B=(4n/c) nl
H=B/p,—J H=B—4nJ
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ITpodoaxcenue mabn. 21

HarnmenoBanue CHU layccoBa cuctema
[{nprynauua BekTOpa .
B NOCTOAHHOM SEH dr=1 SEH "r"- 1
noje
Ceasp Mexay J v H J=XH
Cea3b MEXAY MU H ¥ E—l—}—x p=1-}4ny
Ceazp mMexay B w H = poH B—p
Cuna Jlopenna =q|[vB} F = (¢g/c) [vB]
3akon Amnepa dF I[di, B} dF=({/c) [dl, B]
Cuna B3aMMOZReHiCTBHSA FoBo 251, F 1 25,
napaiiesbEEX  TO- I d =  d
KOB
3. A. c. UHAYKUHH 4o 1 4do
&i=—ar &i=—< G
HHRYyKTHBHOCTD L=@I L=c®/I
HunykTHBHOCTD COMe- L =poun?¥y L = 4zun2V
HOH 2
DHeprusi MarHUTHOTO W=LI%2 W=LI%/2c?
MOJsL TOKa
IMnotHocTL  3HEPrHH w=BH2 w=BH[8n
Mar#uTHOIO NOAR
Vpasuenna Maxcsen- o
Ja B HHTETrpaJbHOM 55 DadS= S pav 56‘ DdS= 4”8 pdv
opme . ,
o fEar=—{Bas fear——L(bas

Ypasrenua Makceea-
na B LnHpdepeHnH-
aJbHOl dopme

®Dopmyan  npeobpaso-
paina E wu B npu
&
Ckopocrb 3JeKTpoMar-
HHUTHOH BOJHH B Cpe-
Ie
Cpase Mexpy E u H
B 3JIEKTPOMarHH THOI
BoJHe

Bexktop Iloiiuthura

SEBdS=0

55Hdr=§(1+1'))ds

v-D=p

vXE=—B

V.B =0

vxXH=j+D
E'=E-|[v(B]

B’ =B —{v,E}/c?

v=1/V &t

EVieg=HY pu

S—[EH]

4n D
2§ (+ay) s

v:-D=4np

vXE= —Bre

v-B=0

4
VXH=— ﬂ(]+4ﬂ)
E'=E - [voB}/e

B'=B —[v El/c

v=qVep

EVe=HYV

S=(c/4n) [EH}

415



22. OcHoBHble (U3HYECKHE KOHCTAHTHI

CkopocTh cBeta B BakyyMg
[paBuTanuoHHasl TOCTOSIHHAS
CraspapTHoe YyCKOpeHHE CBO-
OOIHOro najeHust
[ocrosiunass ABoragpo

Cranpgaptaeii 06beM MOJIsA rasa

Monspras rasoBasi HOCTOSH-
Has

[Mocrosinnas Bosabumana

IMocrosinnan Papajes

dnemMeHTapHBIH 3apsaf
Macca snekTpoHa

Y ienbHB 3apAn 3JEKTpOHA
Macca nporona
Y menwubiil 3apsaj npoToHa

INocrosunasa [lnanka

[Mocrosinnas Credana —
Bonsumana

[NoctosiHnAas 3aKOHA CMELIEHHSA
Buna

IMocrosinnas Pupbepra

[MepBriit GopoBCKHiEE paguyc

Dueprusi CBSI3H 3JIEKTPOHA B
aToMe BOIOPONA

KoMnToHOBCKAas JJIHHA BOJIHBI
3/IEKTPOHA

KnaccHyeCKHH pajgHyC 3JIEKT-
pora

Marueron bBopa
SlnepHEll MarHeTOH

MaruuTHBIH MOMEHT POTOHA
» »  HelirpoHa

AToMHasi eHHHIIA MACCHl

AnekTpUYeCcKasl NOCTOSIHHAA

MaruuTHas NOCTOSIHHAS

¢=2,998-108 m/c
7="6,672.10-1* m3/(xr-c?)
g=9,807 m/c?
N, =6,022.10% Modb 1L
Vy=22,41 n/monse
R —=8,314 Ix/(K-moJib)
k=1,3807-10—23 Jix/K
F=0, 965-10% Kxi/Moab
o 1,602:10-2% Ka
— \4,803-10-1° CI'C3
__§0,911.10-30 gr
— 10,511 MsB
e/mez’ 1,76- 101 Kn/kr

\ 5.27-1017 CI'C3/r
mp=1,672-10-27 gr
_§0,959-10% Kan/kr
elmp=\ 2.87.101¢ CIC3/r
h= 6 626-10-3% Iix-c
E— { 1,0546.10—3% Iix-.c
- 0,659-10—15 3B.c
0—5.67 10-8 Br/(m2-K9)

6=0,29 cM-K

R=2,07-1016 ¢c—1

R’ = R/2rmc=1,097-10° cm—1
r,=0,529.10-1° m
E=13,56 sB

Ac=2,426-10"12
kc—hcﬂn 3,86- 10 13 M

_2821015M

_J 0,9274.10-2% Jx/Ta
BB\ 0,9274-10-2° spr/lc
f 5,051.10~27 Jix/Ta
BN= 5,051.10-2% spr/T'c
Iy =2,7928 py
p,n—-:—l,913 LN
f 1,660-10-27 kr
la.e.m.=1 g3 5 MsB
£,=0,885.10-11 ®/m
1/4n80=9 10° m/D
po=1,257-10—6 I'u/m
p.o/4n—10 7 I'u/M
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