Koumponvnasa paooma no ¢usuke, wacme 2, M3b-192c¢, 1 kypc, 2 cemecmp.

Bapuant Nel

1. beckoneuno nuHHBIN NPoBOJ ¢ TOKOM /= 50 A M30THYT Tak, Kak 3TO MOKa- 1
3aHOo Ha puc. 58. OnpenenuTs MarHUTHYIO HHAYKIWIO B B TOuke A4, nexareit Ha Ouc-
CEKTPHCE MPSAMOTO yTiia Ha paccTostHUH ¢ = 10 CM OT €Tro BEpIIUHEIL.

2. B ckpenieHHbie TIOA MPSMBIM YTJIOM OJHOPOAHBIE MarHUTHOE (H = IMA/M)
u snekrpudeckoe (£ = 50 kB/M) mons Bneren moH. [Ipu kakoi ckopocTu v moHa (110
MOJYJIFO U HAaIIPaBJICHUIO) OH OyleT JBUraThCsl B CKPELICHHBIX MOJSX MPSIMOJIMHEH -
HO?

3. Konbuo u3 MenHoro mposoga Maccodl m = 10T nomeleHo B OJHOPOIHOE
MarautHoe none (B = 0,5 Tu) Tak, yTo IMI0CKOCTh KOJIbIa cOCTaBiIAeT yroiu 3 = 60° ¢
JMHUSMH MarHUTHOM MHIYKuuu. Onpeaenuts 3apsaa ¢, KOTOPBIHA MPORAET MO KOMbLLy, €CJIM CHSATh MarHUTHOE TIOJIE.

Puc. 5%

4. Paccrosinue Mexny AByMsl KOT€pEHTHBIMHA UCTOYHUKAMU 1,1 MM, a paccTosiHME OT UCTOYHUKOB JI0 3KpaHa 2,5
M. ICTOYHUKY UCTITYCKAaIOT MOHOXPOMATHYECKHUI CBET C JUIMHOU BOJHBI 0,55 MkM. Onpee/iuTh Yucio UHTephepeH-
[IUOHHBIX TOJIOC, MPUXOASIIINUXCS HA 1 CM JUIMHBI DKpaHa.

5. CBer OT MOHOXPOMAaTHYECKOr0 HCTOYHMKA (A = 0,6 MKM) majaeT HOpMaIbHO Ha auadparmy ¢ KpyribIM OT-
BepcTreM auaMeTpoM 1,2 MM. TeMHBIM MM CBETIBIM OyneT UEeHTpP Au(PaKIMOHHON KapTUHBI HA SKpaHe, HaXOms -
memMcs Ha paccrosiHun 0,3 M oT muadparmsr?

6.  Ilom xakuMm yrjaoM K TOPH3OHTY JOJDKHO HaxoauThcs COJIHIIE, YTOOBI CBET, OTPAKEHHBIA OT MOBEPXHOCTH
BOJIbI, OBLJI MAKCHUMAJIBHO TIOJISIPU30BaH?

7.  Bpraucnuth HCTHHHYIO TemmepaTypy 7 Boib(ppamMOBOI packaleHHOH JICHTHI, €CH PaJHalliOHHbBIN THPOMETP
MOKa3bIBaeT TeMneparypy 7p.: = 2,5 kK. [IpuHATH, 9yTO MormomarensHas CliocoOHOCTh Al BOJIb(ppaMa He 3aBUCUT
OT YacTOTHI U3JIydeHus U paBHa a; = 0,35.

8.  Kpachnas rpannna ¢porodddexra s nuaka Ao = 310 HM. OnpenenuTh MaKCUMAITbHYI0 KHHETHIECKYIO DHEp-
THIO Tmax POTODIIEKTPOHOB B 3JIEKTPOH-BOJIBTAX, €CIIM HA ITUHK MAacT CBET C JUTMHON BOJHEI A = 200 HM.

9. HeBo30yxneHHbIN aTOM BOAOPOAA MOTJIONIAET KBAHT U3IYUYSHHS C JUIMHOW BOIHBI A = 102,6 HM. Beraucnuts,
MOJIB3YSICH Teopueit bopa, pamuyc 7 3IeKTpOHHOI OpOUTHI BO30YKIEHHOTO aTOMa BOJOPO/IA.

10.  IIpu kaxoit ckopocTu AeOpoilieBCcKas JUIMHA BOJTHBI MUKPOYACTHUIIBI paBHA €€ KOMIITOHOBCKOM JUIMHE BOJHBI?
11. Yemy paBHa MUHUMaJIbHAsI HEOMPEAECIEHHOCTh KOOPANHATHI IOKOSIIETocs JIeKTpoHa?

12. Boraucnuth gedekt Maccel, SHEPTHIO CBSI3U U yACIBHYIO SHEPTHIO CBA3U alb(a-4acTHIIbL.



Koumponvnasa paooma no ¢usuke, wacme 2, M3b-192c¢, 1 kypc, 2 cemecmp.

Bapuant Ne2

1. Beckoneuno anuHHbIM npoBos ¢ TOkOoM / = 100 A U30THYT TaK, KaK 3TO
MoKa3zaHo Ha puc. 49. Onpenenuts MarHUTHYIO HHAYKLIKIO B B Touke O. Pa-
muyc gyru R = 10 cMm.

2. llpotoH BieTen B CKpeIIeHHBIE TON yriioM o = 120° MarHuTHOE
(B = 50 mTn) n anexrpudeckoe (£ = 20 kB/m) monsa. OnpenenuTs yckopeHue
a mpoToHa (YCKOpEeHHE ONpeneNseTcs B MOMEHT BXOXAEHHS 3apsDKEHHOM
Y4acTHUILBI B 00JIaCTh MPOCTPAHCTBA, TI€ JIOKAJTM30BaHbl OTHOPOAHBIC MarHUT-
HOE M DIIEKTPHYECKOE MOJIs), ECIH €ro cKopocTh v (|v| = 4-10° M/c) nepnen-
nukyispHa BektopaM E u B.

Puc. 49

3. B omHOpomHOoM MarauTHOM ToJie (B = 0,1 Ti) paBHOMEpHO ¢ 4acTOTOMH

n=5c¢"' Bpamaercs crepxeHb MIMHONW /=50 CM Tak, YTO IJIOCKOCTh €r0 BPAIEHHs MEPHEHIUKYIIAPHA JIUHUIM
HaIlIpSAKECHHOCTH, a OCh BpalllCHUA NPOXOAUT 4YE€PE3 OJUH U3 €TI0 KOHIIOB. OHpe)Z[eJ'II/ITB MHAYIUPYEMYIO Ha KOHIAX
CTEepXHsI pa3HOCTh NOTEHIMaNIoB U.

4. B omnsiTe IOHra onHa w3 nieneldl nepekpeiBaiach NpO3pavyHON IIACTUHKON TonmuHoi 10 MKM, BClencTBue
Yero IMEeHTPaIbHAs CBETIIAsl II0JI0ca CMEIIAIach B TOJIOKEHHE, TIEPBOHAYATILHO 3aHATOE BOCKMOM CBETJION IOJIOCOM.
Haiitu mokasarens mperoMIICHUS IIACTUHKY, €CIIU JUTMHA BOJIHBI cBeTa 0,6 MKM.

5. dudpaxumonHas kapTuHa HaOMIOAAETCA HA PACCTOSHUM | M OT TOUEYHOT0 HCTOYHHKA MOHOXPOMATHUECKOTO
csera (A = 0,5 mxm). [locepeanne Mexay 3KpaHOM M UCTOYHHKOM CBETa IOMEIIEHa Auadparma ¢ KpyribiM OTBEp -
ctueM. [Ipy kakoM HauMeHbILIEM paguyce OTBEPCTHS LEHTP TUPPAKIHMOHHON KapTHHBI OyIeT TEMHBIM?

6. EcTtecTBeHHBIN CBET MajaeT Ha KPUCTAIUT aiMa3a Mo YIJIOM HOJHOW mossgpu3auuu. Halltu yron npenomiie -
HUS CBETA.

7.  Uepnoe Teno umeet temmeparypy T; = 500 K. KakoBa Oynet temneparypa 7> Tena, €ciid B pe3yJibTaTe Harpe-
BaHUS MOTOK U3IYYCHUS YBEIUYUTCS B 1 = 5 paz?

8. Ha moBepxHOCTh Kanus majaet CBeT ¢ MIMHOHN BONHEI A = 150 HM. Omnpenenuth MaKCUMaIIbHYH) KHHETUYE-
CKYI0 HEPTHUIO Tmax (POTOIIIEKTPOHOB.

9. Brrauciute o Teopuu bopa pamumyc 7, BTOpoW CTallMOHAPHOW OPOWTHI M CKOPOCTH V, DJIEKTPOHA HA ITOM
opowuTe i aTOMa BOJIOPOJIA.

10. Kakoif KHHETHYECKOM SHEPTHeN JOKEH 00IaaaTh AIEKTPOH, YTOOHI IeOpOiIeBCKast JITMHA BOJHEI ObLIa PaB -
Ha €ro KOMIITOHOBCKOM JUIMHE BOJIHBI?

11. Brruncauts MHUHUMAJIbHYIO HCONPCACIICHHOCTh KOOPAUHATEI IMMOKOAIIETOCA ITPOTOHA.
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12.  Berauciuth geeKT MacChl, SHEPTHIO CBA3U M YIEIBHYIO SHEPTUIO CBA3M sapa o, Ca .



Koumponvnasa paooma no ¢usuke, wacme 2, M3b-192c¢, 1 kypc, 2 cemecmp.

Bapuant Ne3

1. MarsuTHBIH MOMEHT Py, TOHKOTO TIPOBOJSLIETO KOJbIA prm = SA-M”. Orpe-
JICJIUTh MarHUTHYIO UHAYKIUIO B B TOUke 4, HaXOJsIeicss Ha OCU KOJIbIla U yja-
JICHHOM OT TOYeK KoJblla Ha paccTosHue » = 20 cM (puc. 50).

2. HoH, mpolis yCKOPSIONIYI0 pa3HOCTh MOTeHNHanoB U = 645 B, Bueten B
CKpeIlleHHbIe TIO MPSIMBIM YTJIOM OIHOpPOAHBIE MarHuTHoe (B = 1,5 mTn) u snek-
tpudeckoe (£ =200 B/m) momnst. OnpeaennuTs OTHOLIEHHE 3apsja HOHA K €0 Macce,
€CJIM MOH B 3TUX HOJISIX IBMXKETCS PSAMOIUHEHHO.

3. B ogHOpOHOM MarauTHOM ToJie ¢ mHAyKIuen B = 0,5 Txi Bpamaercs c ya- =~

croroit n =10 ¢ crepxens mmHHOM [ = 20 cM. Och BpalleHHs IapaulelbHa JIH-
HUSIM WHAYKIOAW U TPOXOAWT Yepe3 OAWH W3 KOHIIOB CTEPXKHS IMEPIEHINKYIISIPHO Pc. 50
ero ocu. OnpeaenuTh pa3HOCTh MOTEHIIMANOB U Ha KOHLIAX CTEPXKHSI.

4.  Ha MpuIbHYIO TICHKY MagaeT Oemnblil cBeT mof yriioMm 60°. [lpu kakoil HauMeHbIIEH TONIMHE JICHKH OTpa-
JKEHHBIE Tydu OyayT OKpaimieHbl B KpacHbIit nBeT (A= 0,65 mxm)? [lokazaTens mperoMieHns MbUTbHON BOIbI 1,33.

5. Ha menp mupunoi 0,2 MM nafaeT HOPMaJIbHO MapaICAbHBIA TIyYOK MOHOXPOMAaTHYECKOIO CBETA C IJIMHOU
BonHb! 0,6 MkM. Haiitu paccrosHue mexxay nepBbIMH AUGPAKLIMOHHBIME MUHUMYMaMH Ha SKpaHe, YIAAJICHHOM OT
menu Ha 0,5 M.

6.  EcrecTBeHHBIN CBET MaJlacT HAa MOBEPXHOCTH JUIICKTPUKA TIOJ YIIIOM MOJHOM nosipuszanuu. Koaddunuent
oTpaxkeHus ceeta paseH 0,095. Hality cTeneHs NOMApU3aIis MPETOMICHHOTO JTyYa.

7.  Temmeparypa abcomoTHO depHOTo Tena T=2kK. Onpenenuts IIMHY BOJTHBI Anm , HA KOTOPYIO MPUXOAUTCS
MaKCUMyM 3HEPTUHM HU3IYyYEHHS, U CIEKTPAIbHYI0 IUIOTHOCTh HHEPreTHYECKOH CBETHMOCTH (M31y4aTelnbHOCTH)
(72.7)max JUTSL DTOW JITMTHBI BOJTHEI.

8. ®ortoH ¢ sHeprueii € = 10 3B mamaeT Ha cepeOpsiHYIO TUIACTHHY U BbhI3bIBaeT Portodtddexr. Onpeneants um-
IIyJIbC P, MTOMYYCHHBIN IJIACTUHOM, €CII PUHATH, YTO HAIIPABJICHUS ABIKEHUs (POTOHA U (OTOIIEKTPOHA JIekKAT Ha
OJIHOH IPSIMOU, IEPIICHIUKYIISIPHON TOBEPXHOCTH IIJIACTHH.

9. Beraucnute o Teopun bopa nepuon 7 BpaiieHHs SJIEKTPOHA B aTOME BOJIOPOJa, HAXOAAIIETocss B BO30Y -
JKJEHHOM COCTOSTHHH, ONPEAEIIEMOM TJIaBHBIM KBAHTOBBIM UHCIIOM 1 = 2.

10. Uemy moipkHa OBITH paBHA KMHETHYECKAsl YJHEPTHS IPOTOHA, YTOOKI 1eOpoiiyieBCcKasl IITHHA BOJHBI COBIIAIA -
JIa C €r0 KOMITOHOBCKOM JITMHOM BOJTHBI?

11. Kunernueckas OHEPrus SJICKTPOHA paBHA €TI0 3HCPIrUH IOKOA. quy paBHa IpU 3TOM MHUHUMAJIbHAA
HCOMPECACICHHOCTb KOOPANHATLI BJIGKTpOHa?
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12. Borunciiuth gedeKT Macchl, SHEPTUIO CBA3H U YACIBHYIO SJHEPIHIO CBsI3H siipa oy U .



Koumponvnasa paooma no ¢usuke, wacme 2, M3b-192c¢, 1 kypc, 2 cemecmp.

Bapuant Ne4

1. ITo ABYM CKPCIICHHBIM IIOJ NPSAMBIM YTIJIOM OCCKOHEUHO JAJIMHHBIM MPOBO- u

nmam tekyT Toku [ u 2/ (1= 100 A). OnpenenuTh MarHUTHYIO UHAYKIUIO B B TOY-
ke A (puc. 51). Paccrosinue d = 10 cm. 4 _ .. 4a

2. Anbda-yactuma BieTeda B CKPEUICHHBIE MOJ MPSAMBIM YIJIOM MarHUTHOE e L__‘_J p
(B=5wTn) u snexrpudeckoe (£ =30 kB/M) mons. OnpenenuTs ycKOpeHHE a 21 H

anbda-gacTunbl (YCKOpeHHe OINpeaeNseTcss B MOMEHT BXOXKACHHS 3apsHKCHHOM
YacTHILBI B 00JIaCTh MPOCTPAHCTBA, TJC JOKAIN30BaHbl OXHOPOAHbIE MarHUTHOE
¥ DIIEKTPHYECKOE TI0JIs1), €CIH ee ckopocTh Vv ([v| = 2-10° M/c) nepnenaukyispHa

BekTopaM B u E, nmpuuém cuiibl, AeMCTBYIOIKUE CO CTOPOHBI ATUX MOJEH, IPOTHU- H
BOHAIPABJICHBI. Ll

Puc. 51
3. B npoBonouHOE KOJBLIO, IPUCOEINHEHHOE K 0aJUIMCTUYECKOMY rajIbBaHO-

MeTpy, BCTaBWIX IpsAMoil MarHuT. Ilpu 3Tom mo nenu npomen 3apsa O = S0MkxKin. OnpenenuTs U3MEHEHNE Mar-
HUTHOTO TOTOKa AD "epe3 KOIbII0; €CIIU COIMPOTHUBIICHUE TIENH TaabBaHoMeTpa R =10 Om.

4. Ha mnenky u3 raunepuna tommuHo# 0,3 MkM mamaet Oenbliii cBeT. Kakum OynmeT Ka3aThCs BET IUICHKH B OT-
PpaXEHHOM CBETE, €CJIM yroJl afieHus Jryuei 45°7

5. Ha y3kyto mens HOpMaJIbHO TaJaeT II0CKas MOHOXpOMaTHYecKas CBETOBast BoyiHa (A = 628 HM). Uemy paBHa
LIMPHHA ILEJH, €CIM BTOPOH AU(PaKIMOHHBIA MaKCUMYM HaOmogaercs mox yriaom 1°30'?

6. EcTtecTBeHHBIN cBeT MajaeT Ha MOBEPXHOCTH MUAJIEKTPHUKA TTOJT YTIIOM TOJHOH mosstpu3arnuu. Kosddunmuent
nponyckanus ceeTa paseH 0,915. Haiitu cteneHs noisipu3aiiis IpeloMIEHHOTO JTydYa.

7. Ompenenutb Temnepatypy 1 M 3HEPreTUYECKYI0 CBETUMOCTH (M3Iy4aTelIbHOCTb) R. aOCONIOTHO YEPHOTO
TeJa, eCIW MAaKCUMYM 3HEPTHH U3TyUYeHHS IPUXOANTCS Ha JUIMHY BOJHBI Ay = 600 HM.

8. Ha doroameMeHT ¢ kaToI0M M3 TUTHS TAAaeT CBET C JTUHOHN BoHEI A = 200 uM. HaliTn HanMeHbIee 3Ha4e-
HHE 32JICPKUBAIONICH PA3HOCTH MOTEHIHATIOB Upin, KOTOPYIO HYXKHO MPUIOKUTH K POTOINIEMEHTY, YTOOBI MpeKpa-
TUTh (POTOTOK.

9.  Omnpenenurs U3MeHeHHE SHepruu AE 371eKTpoHa B aTOME BOJOPO/IA IIPU U3TyYEHHH aTOMOM (POTOHA C 4acTo-
TOit v = 6,28-10" I,

10. Kunernueckas >Heprus >IeKTPOHA PaBHA €0 PHEPIUU TOKOS. BBIUMCINTBL Je6pOMIEBCKYIO JIHMHY BOJIHbI
5JIEKTPOHA.

11. Macca JABMXKYUICTOCA MMPOTOHA B IBa pa3a OOJIBIIIE €r0 MACCHl MOKOS. BRIUMCINTE MUHHUMAJIBHYKO HCOIIPCIC -
JICHHOCTH KOOPpAWHATHI IPOTOHA.

12.  OnpenenuTs MakCUMaJbHYIO KHHETHYECKYIO SHEPTHIO 3JIEKTPOHA, HCIYCKaeMOTo IpH paclajae HeHTpoHa.
Hanucate ypaBHeHue pacraja.



Koumponvnasa paooma no ¢usuke, wacme 2, M3b-192c¢, 1 kypc, 2 cemecmp.

Bapuant NeS

1. Ilo OeckOHEYHO AJMHHOMY MPOBOY, M30THYTOMY TaK, KaK 3TO IOKa- I

3aHO Ha puc. 52, teuet Tok / =200 A. Onpenenuts MArHUTHYIO UHAYKLIHIIO
- 2%/, %
B Touke O. Panunyc nyru R = 10 cm. -[L 7

- -oct e e o e e
Puc. 52

2. ONEKTPOH, TMPOUIS  YCKOPSIONIYI0O  Pa3HOCTh  IOTEHIIMAJIOB
U= 1,2 kB, nonan B CKpeleHHbIEC O] MPSIMbIM YIJIOM OJHOPOAHBIE Mar-
HHUTHOE M 3JIEKTpUIecKoe Imoist. OnpeaennTs HanpshKeHHOCTs E aiekTpu-
YECKOTO TOJIsA, €CJIM MarHuTHas nHAyKuus B mons pasua 6 M.

3.  ToHKuif MEIHBINA TMPOBOJ MAaCCOW M =5 T COTHYT B BUJIC KBaJparTa, U KOHIIBI €ro 3aMKHYThI. KBajgpar mome-
IeH B OHOpOaHOE MarHuTHOoe moje (B = 0,2 Ti) Tak, 9TO €ro IMI0CKOCTh MEePIICHIUKYISIpHA THHUAM 1Mo, Ompe-
ACIIUTD 3apsaa Q, KOTOpBIﬁ MOTCYCT IO NPOBOAHUKY, €CJIIN KBaJApaT, IOTAHYB 3a IIPOTHUBOIIOJIOKHBIC BEPIINHEI, BbI-
TSHYTH B JIMHUIO.

4. s yerpaneHus: oTpa)kKeHHs CBETa Ha OBEPXHOCTh CTEKJIIHHOM JIMH3bI HAHOCUTCS IUICHKA BEUIECTBA C MOKa-
3aTenieM IpenoMiieHus 1,2, MEHBIINM, YeM y cTekia. [Ipyn kakol HauMEHBIICH TONIUHE 3TOHN IUICHKH OTPaKCHUE
cBeTa ¢ JUIMHOHN BoJHBI 0,6 MKM He OyZieT HaOJItoaThCs, €CIIU CBET MaaeT HOpMallbHO?

5. llocrosHHas mudpakIMOHHOW pemeTky paBHa 2.5 MkM. OmnpenenuTs HanOoIbIINI MOPSIOK CIIEKTpa, odIIee
YHCJIO IVIABHBIX MAaKCUMYMOB B AW(PAKLIMOHHOW KapTHHE M yroji AU(QPAaKLUU B CHEKTPE TPETHEro MOpsAKa MpH
HOPMAJILHOM TaJIeHUY MOHOXPOMAaTHYECKOTO CBeTa C JUTMHOM BOJHBI 0,59 MKM.

6. EcTecTBeHHBIN CBET MajjaeT Ha MOBEPXHOCTh AUIJIEKTPUKA MO YIJIOM MOJIHOM noaspusanuu. CTeneHs nous-
pu3amuu rnpenomieHHoro ryda cocraiser 0,105. Halita koaddurmienT oTpaskeHus cera.

7. N3 cMoTpoBOro OKOIIeUKa Imeuu u3aydaeTcst HoTok O, = 4 kJ[x/mMuH. OnpenenuTs Temneparypy 1 1medu, eciu
IUTOIIAAb OKOIIeUKa S = 8 cM>.

8. KaxkoBa JOJIZKHa 6BIT]) JAJIMHa BOJIHBI Y-U3JIYUCHHA, MaJarolIero Ha IJIATUHOBYIO ITJIACTHUHY, yTOOBI MAaKCH-
MallbHast CKOPOCTh (POTOBTIEKTPOHOB OBUIA Ve = 3 MM/C?

9.  Bo ckonbko pa3 uzmMeHuTcs nepuo 1’ BpalleHHs JIEKTPOHA B aTOME BOJOPOAA, €CIIU MPH IEPEX0Je B HEBO3-
Oy>KIEHHOE COCTOSTHHE aTOM U3Ty4riI (POTOH ¢ AIMHOM BOJHBI A = 97,5 HM?

10. Kwunerndeckas SHeprus IpOTOHA B JIBA Pa3a MEHBIIIE €ro 3HEPTUHU MoKos. YeMy paBHa neOpoiieBcKas JITUHA
BOJTHBI TPOTOHA?

11. UYemy paBHa MHUHUMaJbHAas HEONPENEIEHHOCTh KOOPJUHATHI (POTOHA, COOTBETCTBYIOIIETO: a) BUAUMOMY H3-
Ty4eHHIO ¢ AMuHON BOMHEI 0,63 MKM; 0) pEHTT€HOBCKOMY U3IYYSHHIO C JITMHON BOJHBI 25 m?

12.  Ilpu aHHMTWIISILMU 3JIEKTPOHA U TIO3UTPOHA 00pa3yroTcs 1Ba ramMmMma-goToHa. HaiiTu sHepruio u JUInHy BOJHBI
Ka)XJ10T0 13 (POTOHOB, €CIIM KHHETUUECKasi SHEPTHUS JIEKTPOHA S MO3UTPOHA ObllIa MHOTO MEHBIIE UX SHEPTHHU T10-
KOsl.



Koumponvnasa paooma no ¢usuke, wacme 2, M3b-192c¢, 1 kypc, 2 cemecmp.

Bapuant Ne6

1. Ilo ToHkOMy KombLy paauycoM R =20 cm Teder Tok /=100 A. Onpene-
JTUTh MarHUTHYIO WHAYKIWIO B Ha ocu kompma B Touke A (puc. 53). Yron
B =mn/3.

2. Onsopomuwsie MarauTHOE (B =2,5 MTn) u snexrpudeckoe (£ =10 xB/m)
MOJIST CKPEIIEHBI O MPSMBIM YTJIOM. DJEKTPOH, CKOPOCTH V KOTOPOTO paBHA
4-10° m/c, BI€TAET B 3TH MOJIS TAK, YTO CUJIBI, ICHCTBYIOIIUE HA HETO CO CTOPOHEI

MarHMTHOTO H 3JIEKTPUUYECKOTO TMOJIeH, coHanpaBieHbl. ONpeenuTh YCKOPSHUE a
anekTpona (Y CKOpEHHE ONPEACIsSeTCS B MOMCHT BXOXKICHUS 3apsKCHHOM YacTuh-

bl B O0JIACTh MPOCTPAHCTBA, TJE JIOKAIW30BAHBI OJHOPOIHBIC MArHUTHOE H Prc. 53
3JIEKTPUIECKOE TTOJIS). e

3.  Pamka u3 npoBojga conporusnerreM R = 0,04 OM paBHOMEPHO BpalliaeTcs B OJHOPOJHOM MAarHUTHOM TIOJIC

(B = 0,6 Tn). Ocp BpaleHHs JSKUT B IVIOCKOCTH PaMKH U NEPHEHAUKYIIApHA JTUHUSAM HHAYKUuK. [Inomans pamMkn
S =200 cm’. Onpenenuts 3apsaa O, KOTOPBIM MOTEYET 110 PAMKE NP M3MEHEHUH yTJIa MEXTy HOPMAJIBIO K PaMKe
muHuIMA HAYKIAR: 1) ot 0 mo 45°; 2) ot 45 mo 90°.

4. Ha Tonkuii CTeKISIHHBIN KIIMH MMaJaeT HOPMaJbHO CBET ¢ JUIMHOM BOiHBI 0,6 MKkM. PaccrosiHue Mexnay cocen-
HUMH WHTep(HEPEHIIMOHHBIMH TI0JIOCaMU B OTpakeHHOM cBeTe paBHO 0,5 mm. [lokaszarenp mpenmoMieHHs CTeKIa
1,5. Ompenenuts yroia MKy HOBEPXHOCTAMH KIHHA.

5. Ha nudpakiuonnyro pemerky ¢ nepuojaoM 4,8 MKM MajaeT HOpMalibHO CBeT. Kakue crekTpaibHbIC JTUHUH,
COOTBETCTBYIOIINE JJIMHAM BOJIH, JIS)KAITUM B MPEJIEIaxX BUIUMOTO CIIEKTPa, OyIyT COBMNAAATh B HAPABICHUU () =
30°?

6.  EcrecTBeHHBIH CBET MPOXOIUT Yepe3 JIBa MOJISPU3ATOPA, YOI MEXKIY TJIABHBIMU ILIOCKOCTSIMH KOTOPBIX Pa-
BeH 45°. Bo CKOJBKO pa3 YMEHBITUTCS WHTEHCUBHOCTH CBETA TOCIE MPOXOXKIACHUS 3TON cUCTeMBbI? CUHMTaTh, YTO
Kbl Mongpu3aTop oTpaxaet u noriomaet 10% magaromiero Ha HUX CBETa.

7. ITlorok m3nydenus abcomroTHO depHOro Tena @, = 10 kBt. MakcuMyM SHeEpruu U3TydeHHs] MPUXOAUTCS Ha
JUTMHY BOJHBI Ay = 0,8 MKkM. OnipeieuTh TUI0Ma s S U3IyJarolield TOBEpXHOCTH.

8. Ha meramnmueckyio IIIacCTHHY HampasliieH IMy4dokK ynbrpaduoneroBoro manyudenus (A = 0,25 mkm). dororok
IIpeKpalraeTcss Mpu MUHUMANBHOH 3ajiepKUBaroIiell pa3HOCTH MOTeHIHaNoB Unin = 0,96 B. Onpenenuts paboTy
BBIX0/1a 4 2JIEKTPOHOB U3 METAJIA.

9.  Ha ckoibko M3MECHWJIACH KUHETHYECKAs DHEPrusi DJICKTPOHA B aTOME BOJOPOJA TPH H3IYyYCHHH ATOMOM
(hoToHa ¢ WIUHOM BOIHEI A = 435 HM?

10. Macca ABIXYIIErocst 3JeKTpoHa B JBa pa3a OOJIbIIE €ro MacChl MOKOA. BBIUUCINTE NeOpOMIEBCKYIO IITHHY
BOJIHBI 3JIEKTPOHA.

11. Cpennee paccTosiHUE DIIEKTPOHA OT sApa B HEBO30YKIEHHOM aTOMe BOAOpojaa paBHO 52,9 mM. Beramciuth
MUHHMMAJbHYIO0 HEONPEAEICHHOCTh CKOPOCTH 3JIEKTPOHA B aTOME.

12.  BBIU4HCIHTH SHEPIHIO siepHOil peakuuu n+'s B—>] Li+) He.



Koumponvnasa paooma no ¢usuke, wacme 2, M3b-192c¢, 1 kypc, 2 cemecmp.

Bapuant Ne7

1.  Ilo nByM GECKOHEYHO AJMHHBIM MPOBOJAM, CKPEIIECHHBIM MO IPSMBIM YTJIOM,
tekyT Toku [y u L, =2 [, (I; = 100 A). OnpeaenuTh MarHUTHYIO HHAYKIWIO B B Touke
A, paBHOYIaJICHHON OT MPOBOIOB Ha paccrosiaue d = 10 cum (puc. 54).

2. OpmHo3apsiAHBIE WOH JIMTHSI Maccol m = 7 a.e.M. MPOIIET YCKOPSIOIIYIO pa3-
HocTh noteHuuanoB U =300 B u Brieren B CKpeLIEHHBIE MO NMPSMBIM YIJIOM OJIHO-
pPOIHBIE MarHUTHOE W dJeKTpuyeckoe moiist. OmnpeaenuTh MATHUTHYIO HHAYKIUIO B
TIOJISA, €CJIM TPACKTOPUS MOHA B CKPEIICHHBIX MOJISX MPsAMOIMHEHA. HanmpspkeHHOCTh
E snexrpuueckoro mois pasHa 2 kKB/M.

3.  IlpoBonounslii BUTOK muameTpoM D =5 cMm m comporuBieHueM R = 0,02 Om Pue. 54
HaXOAWUTCS B OMHOPOAHOM MarauTHOM moie (B = 0,3 Tx). IlmockocTs BUTKa cocTaBiseT yron ¢ = 40° ¢ muHUIMU
naayknud. Kakoit 3apsa O mpoTedeT Mo BUTKY IIPH BBIKITIOYEHWH MAarHUTHOTO TIOJIST?

4. Ha ToHKHI CTEKJISIHHBIN KJIMH [13JJa€T HOPMAJIbHO MOHOXpOMAaTU4ECKUil cBeT. HanMeHbInas TONIUHA KIINHA,
C KOTOpOH BUIHBI HHTEP(EPEHIOHHBIE MOJIOCHI B OTPaXCHHOM cBeTe, paBHa 0,1 MkM. PaccTrossHue mMexy mosoca-
mu 2 mM. Haiitu yron Mekay MoBEpXHOCTSIMU KJIMHA.

5. Uewmy moipkHa OBITH paBHA MUPHHA TH(DPAKIIMOHHON pemeTKH ¢ mepruoaoM 20 MKM, 9TOOBI B CIIEKTPE ITEPBO-
ro nopsjka Obu1 paspeiieH ayosneT A= 404,4 um u A, = 404,7 am?

6. UeMmy paBeH yroy MeXIy TIaBHBIMU TUIOCKOCTSIMU JIBYX MOJISIPU3aTOPOB, €CITM UHTEHCUBHOCTH €CTECTBEHHO -
ro CBETa, MPOIIEMAIIETO Yepe3 HUX, yMEHbIUIAch B 5,4 paza? Cuutarh, YTO KaXKIBIA MOJSIPU3ATOP OTPAKACT U
noriomaet 14% namaromiero Ha HUX CBETA.

7. Kak ¥ BO CKOJIbKO pa3 M3MEHHUTCS MMOTOK U3IyUeHHS a0COIOTHO YEPHOTO Tela, €CIIH MAKCUMYM DHEPTUH H3-
JTyYEHUS MTePEMECTHUTCS ¢ KPACHOM TpaHMITBl BUIAMOTO CHEKTpa (Ami = 780 HM) Ha Hhr0nIeTOBYIO (Am: = 390 HM)?

8.  Ha moBepxHOCTH MeTaiIa MaJaeT MOHOXPOMATHIECKHIA CBET ¢ JunHOM BOHEI A = 0,1 Mmxm. KpacHas rpanuiia
¢doroapdexra Ao = 0,3 mxm. Kakas mons sneprum oToHa pacxoayercsi Ha COOOLICHUE 3JEKTPOHY KUHETUYECKOH
sHepruu?

9. B kakux npeaenax AA, TOKHA JIeKaTh JUIMHA BOJH MOHOXPOMATHYECKOTO CBETA, YTOOBI MPH BO30OYKICHHN
aTOMOB BOJOPOAA KBaHTaMH 3TOI'0 CBETA PaANYC ¥, OPOUTHI DIIEKTPOHA yBenuuuicsa B 16 pa3?

10. UYemy paBHa meOpoieBCKas JJIMHA BOJHBI IIPOTOHA, IBIDKYIIETOCS co ckopocThio: a) 0,05 c; 6) 0,5 ¢ (c—
CKOPOCTh CBETa B BaKyyMe).

11. Cpennee BpeMs KHU3HH BO30YXKIEHHOTO COCTOSHHS aToMa paBHO 12 HC. BeIMHCINTE MUHHMANBHYIO HEOTIpE -
JeNICHHOCTh IJIMHBI BOTHBI A=0,12 MKM U3JIy4eHHs NP IIepeXojie aToMa B OCHOBHOE COCTOSTHHE.

12.  BBIUHCIHTH SHEPIHIO sCPHOIT peakiuu p+, Li —2; He.



Koumponvnasa paooma no ¢usuke, wacme 2, M3b-192c¢, 1 kypc, 2 cemecmp.

Bapuant Ne8

1.  Ilo OeckoHEYHO UIMHHOMY HPOBOAY, H30THYTOMY TaK, KaK 3TO NOKa3aHO ==
Ha puc. 55, Teder Tok /=200 A. OnpenenuTs MarHUTHyO HHAYKIHIO B B Touke R
O. Paguyc nyru R = 10 cm.

2. Aunbpda-gactuma, mMeromas CKOpPOCTh v =2 Mwm/c, BJIETaeT MO YIJIOM :
o =30° k coHampaBieHHOMY MarHuTHoMy (B=1wmTn) u snexTpuueckomy ‘___{=$ |
(E=1xB/m) monsm. OmnpenenuTh yckopeHrne a aibga-dacTunbl (YcCKopeHne —-—
OTIpENeNsieTCST B MOMEHT BXOKACHUS 3apsHKEHHOHW YacTHIBI B 00JacTh MpO- R
CTpaHCTBA, I'/ie JIOKAJIM30BaHbl OJHOPOTHBIE MATHUTHOE U DJIEKTPHUUECKOE TTOJIs).

3. Pamka, conepxkarmas N = 200 BUTKOB TOHKOTO IIPOBOZA, MOKET CBOOOHO
BpaIaThCsl OTHOCUTENHHO OCH, JIeXKAaIed B IMIIOCKOCTH paMmku. [lnomane pamMkn Pse. 55

S=50cm’. Ochb paMKH IEPIEHIMKYJISAPHA JHHUSIM HHIyKIMH OJHOPOIHOr0 MarHumTHoro mons (B = 0,05 Tx).
Onpenenuts MakcUMaNbHYIO DJIC Finy, KOTOpas HHAYLUPYETCS B PAMKE IIPHU €€ BPAILEHUH ¢ 9acTOTOl 1 = 40 ¢

4, Komsiia HetoToHa 00pa3yroTess MeXAy TIIOCKHM CTEKJIOM U JIMH30M ¢ pagmycoM KpuBH3HBI 12,1 M. MoHOXpO -
MaTHYECKU CBET MajaeT HOpMalbHO. JlmaMeTp BTOPOTO CBETJIOTO KOJbIA @ OTPaKEHHOM CBETE PaBeH 6,6 MM.
Haiitu nnuHy BOJHBI HaAaOIIETo CBETA.

5. Kakyto pa3HOCTb [UITMH BOJH MOKET Pa3pellinTb JUPpaKIHOHHAS PEIIETKA IUPUHON 2 CM U IEPHOAOM 5 MKM
B 001acTH KpacHbIX Jydeit (A = 0,7 MKM) B CIIEKTpe BTOPOTO Hopsiaka?

6. EcrecTBeHHBII CBET MPOXOIUT YEPE3 JIBA MOJISIPU3ATOPA, YTOJI MEXITY TJIABHBIMH IIJIOCKOCTSMHU KOTOPBIX 60°.
Bo ckombKo pa3 W3MEHUTCS HHTEHCUBHOCTD CBETA, IPOIIEAIIETO 3Ty CUCTEMY, €CIIH YTOJ MEKIY TIIOCKOCTSIMH T10-
JSIPU3aTOPOB YMEHBIIUTD B J1Ba pa3a’?

7. OnpenenuThs MOTIIOMIATEIEHYI0 COCOOHOCTE dr CEpOro Tema, JUIsl KOTOPOTo TeMIlepaTrypa, U3MEpEeHHas pa-
TUAITHOHHBIM TTHpoMeTpoM, T, = 1,4 kK, Torma kak uctuaHas remneparypa 1 tena paBaa 3,2 kK.

8.  Ha meramn mamaeT peHTI€HOBCKOE M3Iy4deHHE C IIHHON BomHBI A = 1 HM. [IpeHeOperas paboToif BRIXO[a,
OIIPEIEIIUTh MAaKCUMAJIbHYI0 CKOPOCTD Vygx POTOIIEKTPOHOB.

9. B ogHO3apsAHOM MOHE JIUTHSA JIEKTPOH IMEPEIIe C YETBEPTOr0 YHEPreTHUECKOro YPOBHS Ha BTopoi. Ompe-
JIETUTH UTMHY BOJHBI A U3ITyYCHUS, UCITYIIIEHHOTO MOHOM JIUTHS.

10. BeraucauTh 1eOpONUICBCKYIO IJIMHY BOJTHBI DJIEKTPOHA, MPOIICAIIETO YCKOPSIONIYI0 PA3HOCTh MOTEHITUAIOB;
a) 500 B; 6) 500 kB.

11. EcrecrBeHHas mUpHHA CIEKTPAIbHOUM TuHMK A=0,55 MKM, COOTBETCTBYIOIIEH MEPEX0ly aToMa B OCHOBHOE
cocrosiame, paBHa 0,01 M. OnpenenuTh cpeiHee BpeMs ®KU3HU BO30YKICHHOTO COCTOSHUS aToMa.

12.  BBIHCIHTB SHEPTHIO sIepHOil peakimn 5 He+'3 N—' O+ p.



Koumponvnasa paooma no ¢usuke, wacme 2, M3b-192c¢, 1 kypc, 2 cemecmp.

Bapuant Ne9

1. Ilo Tonkomy kombiy TeueT Tok / = 80 A. OnpenennT MarHUTHYIO WH-
oykuuio B B Touke 4, paBHOYIAJeHHOW OT TOYEK KOJbLA HA PACCTOSHHE
r=10 cM (puc. 56). Yrom o = /6. /o

2. [IpoToH mpolies HEKOTOPYIO YCKOPSIOIIYIO Pa3HOCTh MOTEeHIMaNoB U !
BJICTE] B CKPEIICHHBIC MO MPSIMBIM YIJIOM OJHOPOIHBIC MOJIS: MAarHUTHOE ’ R _i
(B =5 wMTn) u anextpudeckoe (£ =20 kB/m). OnpenenuTs pa3HOCTb MOTEH- 0
nuanoB U, eciu MPOTOH B CKPEIIEHHBIX MOJISAX JIBUKETCS PIMOJINHEHHO.

3. [Ipsimoit ipoBosIIHI CTepKeHb IHHON / = 40 ¢cM HaXOIUTCS B OJTHO-
ponHoM MarauTHOM monie (B = 0,1 Tm). KoHmpl cTep)kHA 3aMKHYTBI THOKUM
MpOBOJOM, HaxoagmuMcs BHe nojs. Conpotusienue Bceit nenu R = 0,5 Om. Puc. 56
Kaxkas momHOCTh P oTpeOyeTcs A1l paBHOMEPHOTO ITePEeMEIIeHHS CTEPIKHS
NEePIEHIUKYIISPHO JIMHASAM MarHUTHOH HHIYKIUH CO CKOPOCTBIO v = 10 M/c?

4. YcraHoBka JUISL H36J'IIOILGHI/I5I KoJIeL HgeroTona OCBCIIACTCA MOHOXPOMATUYCCKUM CBCTOM, MaAarolIUM HODP-
masibHO. JlinHa BosHBI cBeTa 0,5 Mkm. HailTu pagunyc KpUBU3HBI JIMH3bI, €CJIA AUAMETP MATOrO0 CBETJIOrO KOJbla a
MIPOXOIsIIIeM cBeTe paBeH 10 Mm.

5. Ha rpasp kpuctamia KAMEHHOW COJIM MaJlaeT Y3KUH My4YOK peHTreHoBckux yyueit (A = 0,15 um). [Tox kakum
YIJIOM K TIOBEPXHOCTH KPHCTAJLIA JOJDKHBI TaJlaTh Jy4H, 4YToO0Bl HaOmronancss AuGpakiuuOHHBIH MAaKCUMYM IIEPBOTO
nopsanka? PaccrosiHue Mexay aTOMHBIMH IUIOCKOCTSIMU KpucTauia paBHo 0,285 HM.

6.  KsapieByro MmIacTUHKY TOJIIUHOMN 3 MM, BRIPE3aHHYIO TEPICHANKYISIPHO ONTHISCKON OCH, TTIOMECTUII MEX -
Iy AByMs moisipu3atopamu. OnpeeuTh MOCTOSTHHYIO BPAICHUs KBaplia Jijlsl KPACHOTO CBETA, €CJIH ero MHTCHCHB -
HOCTb TOCJIE MPOXOXKIACHUS STOW CUCTEMBI MaKCHUMaJbHA, KOTIa YToJl MEXKTy TIABHBIMH IJIOCKOCTSIMH TTOJIIPU3ATO -
poB 45°.

7.  MydenbHas neds, norpedisromas MomHocTh P = 1 kBT, nmeer oteepetre muomansio S = 100 cm’. Onpene-

JIUTH JIOJIO 1) MOIHOCTH, PACCEMBAEMON CTEHKAMH TI€UH, €CJIM TEMIIEPaTypa e¢ BHYTPEHHEH MOBEPXHOCTH paBHa |
kK.

8. Ha MeTannM4ecKyro MIACTHHY HAIPaBIEH MOHOXPOMATMYECKMH ITyd4OK CBeTa ¢ yacToroi v =7,3-10" I'm.
Kpacnas rpannma Ao hotoaddexra ans naHaoro Matepuana pasHa 560 am. OnpeneianTs MaKCHMaIbHYIO CKOPOCTh
Vimar POTORIIEKTPOHOB.

9.  DnexTpoH B aTOM€ BOJOPOAA HAXOIWUTCSI HAa TPETbEM SHEPreTHUECKOM ypoBHe. OnpenesinTb KUHETHYECKYIO
T, noteHuumanbHyto /1 v noaHyto E 3Hepruto anekTpoHa. OTBET BBIPa3UTh B AJIEKTPOH-BOJIBTAX.

10. UYemy paBHa meOpoiieBckas AJIMHA BOJHBI TEMJIOBOTO HEUTpOHA, 00JIafaloIIero SHepruel, pasHoil cpeqHen
SHEPTHH TEIIOBOTO ABIKEHUS Tipu TeMirepatype 300 K.

11. Cpennee BpeMs KU3HH IH-HYJIb-Me30Ha coctasiser 0,8x107°c, a ero sHeprus mokos pasua 135 MaB. Uemy
paBHAa MUHUMaJIbHAs NOTPEIIHOCTD ONPEIEJICHHS MacChl YaCTHIIBI?

12.  BpIMUCANUTB PHEPTHIO AAEPHON peakIiu p+15] B —)3; He.



Koumponvnasa paooma no ¢usuke, wacme 2, M3b-192c¢, 1 kypc, 2 cemecmp.

Bapuant Nel0
1.  Ilo aByM OeCKOHEYHO AJMHHBIM, HPSMBIM HapajuIeIbHBIM MPOBOJAM TEKYT OIHMHA- Az
koBbie TOKH [ = 60 A. Omnpenenuts MarHUTHYIO HHIYKIMIO B B Touke A (puc. 57), paBHO- f" \'~.

o L
yAaJeHHO# OT MPoBOAOB Ha pacctosinue d = 10 cm. Yron = /3. P ;M\

[

2. MarnutHoe (B = 2 MmTin) u snexrpuueckoe (E = 1,6 kB/m) nomns conanpasieHsl. lep- ;‘r \x
NeHIMKYIspHO BektopaM B u E Biieraer snekrpon co ckopoctsio v =0,8 Mm/c. Ompene- ! A
JUTH YCKOPEHHE a 3JIeKTpoHa (Y CKOpEHHUE ONpenesieTcss B MOMEHT BXOXICHHS 3apsKeH- @f ®
HOW yacTULBl B 00JACTh MPOCTPAHCTBA, TAE JIOKAJIM30BAHBI OJHOPOIHBIE MAarHUTHOE U Pec. 57
JIEKTPUIECKOE TIOJ).
3. IIpoBosouHBIi KOHTYp muomansio S = 500 cM® u conporusierueM R = 0,1 OM paBHOMEPHO BpAILAETCS B OJI-

HOPOAHOM MarHuTHOM motie (B = 0,5 Ti). Ock BpallleHUs JIKUT B TUIOCKOCTH KOJIbIIA U TIEPIICHANKYJIPHA JTHHUSIM
MarHUTHOW MHAYKIWU. ONpenenuTh MAaKCUMAIBHYI0 MOIMHOCTh Phax, HEOOXOIMMYFO JJIsl BpAIlleHUsI KOHTYpa C YT-
JIOBOM CKOpOCThIO ® = 50 pan/c.

4. B ycranoBke s HabmomeHus KoJiell HploToHa TpOCTpaHCTBO MEKTY JIMH30M U CTEKIITHHOM TUTACTUHKOM 3a-
MOJTHEHO XKHUAKOCTHI0. OTpeeTuTh MoKa3aTehb MPEIOMICHUS KUAKOCTH; €CIIU JHaMETp TPETHEro TEMHOTO KOJIbLIA
B OTPaXEHHOM cBeTe paBeH 7 MM. CBeT ¢ JuinHOM BosHbI 0,6 MKM MMajgaeT HopMaibHO. Pannyc kpuBu3HbI JIMH3EL 10
M.

5.  PaccrosHmue Mexay aTOMHBIMH IUIOCKOCTSIMH KpHcTaiia Kajasiura paBHo 0,3 HM. OmnpenenuTs, MpU Kakoi
JUIMHE BOJIHBI PEHTTCHOBCKOTO M3IYYECHHUS! BTOPOW AU(PaKIMOHHBIA MakcUMyM OyJeT HaOMIoJaThCsl IPH OTpaKe -
HUHU Jdy4ed nox yriaoM 30° K HOBEpXHOCTH KpUCTaslIa.

6. PactBop caxapa ¢ koHueHTpanuei 0,25 r/cm® Tommuunaok 20 ¢M MOBOPAYMBAET IIOCKOCTH TOISAPH3ALMU MO-
HOXpoMaTH4yecKoro cBeTa Ha yroa 33°20'. [Ipyroii pacTBop TOMIIMHOM 15 cM MoBopauMBaeT MIOCKOCTh MOJApHU3a-
LMK 3TOTO ke cBeTa Ha yroa 20°. OnpenenuTh KOHLEHTPALUIO caxapa BO BTOPOM pacTBOPE.

7. CpenHsist SHEpreTuyeckas CBETUMOCTh R moBepxHocTd 3emuu pasua 0,54 JIk/(cm’-mun). Kakoa poikHa
ObITh TemrepaTypa 1 OBEpPXHOCTH 3€MJIH, €CIIH YCIIOBHO CUMTATh, YTO OHA M3JIy4aeT Kak cepoe Teno ¢ Koddduim-
€HTOM 4epHOTHI ar = 0,257

8. Ha umHKOBY10 IIIACTUHY HAIPaBJI€H MOHOXPOMATHYECKHUM My4YoK cBeTa. POTOTOK MpeKpalaeTcs npu 3a1ep -
JKUBAroMIen pasHocTy nmorenuuanoB U = 1,5 B. OnpenenuTs IIMHY BOJTHBI A CBETa, MAIAIOIIETO HA TUIACTHHY.

9.  @®oroH BhIOMBaET W3 aToMa BOAOPOJA, HAXOIAIIETOCS B OCHOBHOM COCTOSTHHH, DJIEKTPOH C KHHETHYECKOU
sHeprueit 7= 10 3B. Onpenenuts 3HEprUio € GOTOHA.

10. CpenHsisi KWHETHYECKAs! SHEPTHSI ANEKTPOHA B HEBO30YKAEHHOM atoMe Bojopoza pasHa 13,6 5B. Beruncnuts
neOpOiNeBCKYIO AJIMHY BOJIHBI JIEKTPOHA.

11. Cpennee BpeMs *u3HH 3Ta-Me30Ha coctasiser 2,4-107° ¢, a ero sHeprus nokos pasua 549 MoB. Beruuciutsb
MHUHAMAJIBHYIO HEOIPEIEIEHHOCTh MacChl YaCTHIIBI.

12.  BoraucnuTs sHepruio sepHoii peakuuu | H+; H—> He + n.



