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OBIIIME YKA3ZAHUSA

B coBpeMeHHbBIX 00pa3oBaTEIbHBIX CUCTEMAxX Bce OoJiblee pacipoCTpaHEHHE
pUOOpeTaeT Takoil Criocod KOHTPOJIS pe3yJIbTaTOB yUeOHOH NesATeIbHOCTH, KaK Tec-
TUPOBAHHE.

Hacrosimee nmocoOue npeacrapisier codoil cOOpHUK 3aaHuil B TeCTOBOM (op-
Me, pacripeeJIeHHBIX M0 CIASAYIOIMM TeMaM Kypca oOmel (GU3uKu:

1. BonHoBas onrtuka.

KBaHTOBBIE CBONCTBA CBETA.

BonHOBBIE CBOMICTBA MUKPOYACTHLL.
CnekTpasibHbl€ 3aKOHOMEpHOCTH. ATOM bopa.
CrauunonapHoe ypaBHenue Ipenunrepa.

6. DneMeHTbl (U3UKU aTOMHOTO sIpa.

B xax1yro TeMy BKIIOUEHBI TECTOBBIE 3aJaHUS KaK B BUJIE€ TEOPETUUYECKUX BO-
MPOCOB, TaK U B BUJE Puanyeckux 3aaad. K kaxaomy 3ajaHui0 IpUBEACHBI MATh Ba-
PUAHTOB OTBETA, CPEIU KOTOPBIX TOJIBKO OJWH BEPHBIN.

[Ipu pemienun 3anay HEOOXOAMMO CHayajla MOJYYUTh KOHEUHYIO (QopMmyiy,
BBIPAKAIOIIYI0O UCKOMYIO BEJIMYHMHY B BEIMYMHAX, 3aJaHHBIX B YCIIOBHM 3aJadyH, U
B (pM3MYECKUX KOHCTAHTaX, 3aTE€M MOJCTABUTh B KOHEUHYIO (DOPMYITy YMCIIOBBIE 3HA-
YEHUs BEJIMYMH, BEIpAXKCHHBIE B eIMHUIIAX MexyHapoHoi cucteMbl eaunuil (CH).
HecoOmntoienne 3Toro mpaBuiia MOKET IPUBECTH K HEBEPHOMY pe3ysibTary. 3Haye-
HUSL OCHOBHBIX (PU3MYECKUX KOHCTAHT U BEJIMYUH, HEOOXOAUMBIX ISl PEIICHUS 3a-
1a4, IpUBEACHBI B KOHIIE TOCOOUS. BhlunCIMB 3HaU€HHE MCKOMOUM BEJIMYMHBI, CPaB-
HUTE TIOJYYEHHBIH pe3yJbTaT C MPEJI0KEHHBIMU BapHaHTaMU OTBETa U BBIOEpHUTE
Oonmmxkaimuili k Bamemy. Ilo Tabnuile OTBETOB CpaBHUTE HOMEpP BBIOPAaHHOTO BaMu
OTBETA C HOMEPOM IPaBUIIBHOTO.
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OCHOBHBIE OBO3HAYEHMUA

Bexmop o0o3HaueH OyKkBOM cO CTpenkoi: 7. OJTa ke OykBa, HO 0€3 CTPEJIKU
o0o03HaYaeT M00y1b BeKTOpa: 7. MOIylb BEKTOpa TaKXe MOXKET OBITh 0003HAauYCH
Kak |7 |. IIpoekuust BekTopa 7 Ha och (Hampumep Ox) o0o3HaueHa OYKBOM C MHJIEK-
COM, YKa3bIBAIOIINM Ha3BaHHUE OCH: 7.

Cranaproe npouszsedeHiue BEKTOPOB d U b o0o3HaueHo (a,b).

Bexmopnoe npouzeedenue BeKTOpoB d U b 0003HayeHo [a,b].
Opmbl (eOuHuuHvie eexmopsvl) KOOpAUHATHBIX ocet Ox, Oy, Oz nexapToBou

— =

MPSIMOYT'OJIbHOM CUCTEMBI KOOPAMHAT 0003HAYEHBI COOTBETCTBEHHO i, J, k .
Cpeonee 3nauenue BeNTUUNHBI 0003HAYEHO YITIOBBIMHU CKOOKaMHU: <F >

Ilpupawenue BEeNUYUHBI, T. €. PA3HOCTh MEXKIY €€ KOHEYHBIM M HadaJIbHBIM
3HA4YEHHUSIMHU, 0003HaueHo cuMBoJioM A: AU = U, — U,.

Jlugppepenyuan (nnu G€CKOHEUHO Majioe TpupalieHue) o003Ha4eH CUMBOJIOM
d: dU.

Onemenmapnoe 3HaueHue BeTUYUHBI (OECKOHEYHO Majioe€ KOJIUYEeCTBO) 000-

3HA4YE€HO CUMBOJIOM 0O: 04, 0.
daf

IIpouzeoonas o BpeMeHU OT HEKOTOpor (PyHKIUM f 0003HaUECHA KaK e
t

Yacmuas npou3eoonas (QYHKUUU HECKOJIbKUX TMEpPEeMEHHBbIX (Hampumep

. . 0
f=fx, y, z)) 10 HEKOTOPOI NIEPEMEHHOM (HampuMep Mo x) 0003HaUEHA KaK 81
X
Yacmuas npoussoonas 2-2o0 nopsioka GYHKIIUU HECKOJIBKUX TIEPEMEHHBIX (Ha-
npumep f = f(x, y, z)) IO HEKOTOPON MEpeMEHHON (HApUMEp MO X) 0003HAUYEHA KaK
2
of

ox?



1. BOJIHOBA4 OIITUKA

1. [Ilycte B cpeae ¢ mokasareiaeM MPEIIOMIICHHUS 7 PaCIPOCTPAHSIOTCS IBE
KOTCPCHTHBIC BOJIHBI, JJIMHA BOJIHBI KOTOPBIX B cpejic paBHa A. MakCHMyM HHTCH-
CUBHOCTH OyJeT HaOJI0IaThCs B TOYKAX, JJII KOTOPBIX ONTHYECKAs Pa3HOCTh XOJa
A :n(S2 —Sl) paBHa (m =0, 1,2, ...):

1) f#mA/n; 2)tmin; 3)xmA; 4) J_r(m+l/2)),; 5) J_r(m+l/2)l/n.

2. B ombrte FOHra aBa KOrepeHTHBIX UCTOYHHUKA CBETA C JJIMHOW BOJHBI A
HAXOJSITCS HA PACCTOSIHUU d JIpYT OT Apyra u Ha paccrosinuu € ot skpana. [llupuna
MHTEPPEPEHIIMOHHBIX M0J0C Ax paBHa:

I)szﬁ; 2)Ax=ﬁ; 3)Ax=ﬂ; 4) Ax=dIlL; S)szi.
A d 1 ld

3. B0 CKOJIBKO pa3 yBEIMYUTCS YHUCIO OTKPBITBIX 30H DpeHens mnpu au-
bpakuun DpeHenss Ha KPYIJIOM OTBEPCTHH, €CIU pPaauyC OTBEPCTHS BO3pPACTET
B N paz?

1)B N° pa3; 2)B N pa3; 3)B+/N pas; 4)B 2N pa3; 5)B 2N’ pas.

4. JludppaxkuumoHHas pemieTka JUIMHOW ¢ coaepXuT N Mpo3pavyHbIX MIENIEH.
VYcnoBue T1aBHBIX MAKCUMYMOB U YUCIIO J100aBOYHBIX MUHUMYMOB MEX]y COCEIHH-
MU TJIaBHBIMU MaKCUMyMaMU ONpeestoTcs Boipakenusmu (m =0, 1,2, ...):

1) %sin(pzim/l ul;, 2)/sino=tmA ul; 3) %sin(pzim/l uN-I;

4) fsing=tmA u N-1; 5) %sin(pziml u N> —1.

5. 3axon bprocrepa umeeTt BU:

1
1) o=aycl; 2)1=1I,cos’Q; 3)1=EIGCTcosch;

4) te9="2: 35)o=VIH.

n

6. B ombite OHra Ha nuadgparmy ¢ AByMsl Y3KUMHU IICNISAMH, OTCTOSIIUMHU
ApyT OT Apyra Ha pacctosHue 1,0 MM, nagaeT HOpMaJIbHO IJIOCKass MOHOXpOMaTH4Ye-
ckas cBeToBas BojHAa. Ha skpane, ynaneHHoOM oOT mieneidl Ha 3 M, HaOmomaercs MH-
tepdepeHimonHas kaptuHa. Eciau nnuHa cBetoBol BosiHbI paBHa 600 HM, TO pac-
CTOSIHME MEX]Iy BTOPBIM U LIEHTPAJIbHBIM MaKCUMyMaMU OCBEIIEHHOCTH COCTaBJISIET:
)4,0mm; 2)3,6 mm; 3)1,8mMm; 4)0,9Mm;  5) 4,2 Mm.



7. Ha TOHKYIO IJICHKY, HAXOJISAIIYIOCS B BO3yXe, Mo yrioMm 60° magaeT na-
pajuIeIbHBIA Ty4oK Oejoro cBera. Ecimm aOCOMIOTHBIN TOKa3aTellb MPEIOMIICHHUS
IUICHKY paBeH 1,35, To MUHUMAabHAs €€ TOJIIMHA, MPU KOTOPO# OTpakKeHHBIH CBET
Oyner HanboJsee CUIILHO OKpallleH B KpacHBIH 1BeT (A = 750 HM), COCTaBIIsET:

1) 0,09 mxm;  2) 0,54 mxm;  3) 0,36 mxm;  4) 0,21 mxm;  5) 0,18 MKMm.

8. Ha moBepxHOCTHU CTE€KJIa HAXOAUTCS TJIEHKA BOJIbI C a0COIOTHBIM TMOKa3a-
teneM npenomiienus n = 1,33 (n < ne, TA€ Mo — AOCONIOTHBIN MOKa3aTelb MPeIoM-
neHus crexia). Ha menky mox yriaom 30° majgaeT MOHOXpPOMATUUECKUN CBET C JIJIU-
HOHM BOiHBI 690 HM. Ecii MHTEHCMBHOCTH OTPaXEHHOT'O CBETAa MEHSETCS TakK, 4uToO
MPOMEXKYTOK BPEMEHU MEXIy IBYMS IOCIEI0BATEIbHBIMU MaKCUMyMaMH paBeH
15 MuH, TO CKOPOCTh, C KOTOPOM M3-3a MCTHAPEHUS YMEHBIIIACTCS TOJIINHA TJICHKH,
COCTaBJISICT:

1)3,11 mxm/a;  2) 1,12 mxm/a;  3) 1,87 MkM/4;

4) 0,56 Mmm/a;  5) 2,73 MKkm/4.

9. Ilnockas MOHOXpoMaTH4yeckasi CBETOBasi BoJiHA JiauHOW 550 HM magaer
HOPMaJIbHO Ha TTOBEPXHOCTh CTEKJISIHHOTO KJIMHA. B oTpaykeHHOM cBeTe HaOI0aioT
CUCTEMY MHTEP(PEPEHLIMOHHBIX MOJIOC, PACCTOSHUE MEX]y COCEIHUMH MaKCUMyMa-
MU KOTOPBIX Ha MOBEpXHOCTH KinHA cocTaBiseT 0,21 mm. Ecnu abcomtoTHbIN noka-
3aTenb MPEJOMIICEHHs CTEKJa paBeH 1,5, TO BelMUYMHA yria MEXIy I'paHiIMH KJIMHA
COCTaBJISIET:

1)8,73-10 * pax; 2)9,37-10 *pax; 3)4,36:10 " pax;

4)7,54:10 * pag;  5)5,21-10* pax.

10. IInockoBbINyKIJIas CTEKISAHHAA JIMH3a C paanycoM KpuBu3HBI 40 cM co-
MPUKACAETCS BBIMYKIONW MOBEPXHOCTBHIO C IUIOCKOW CTEKIIIHHOM IUIACTUHKOW. IIpum
3TOM B OTPAXKEHHOM CBETE PaJUyC HEKOTOPOIro KoJiblla paBeH 2,5 mM. Eciau nuH3y
OCTOPOKHO OTOJABHUHYTH OT IJIACTUHKHU Ha paccTosinue 5,0 MKM, TO paiiyC 3TOTO ke

KOJIbIIa CTAHET PABHBIM:
D1L,5vmm;  2)2,1mm; 3)23MmM;  4)3,2wmMm; 5) 3,6 MM,

11. Cdepudeckas MOBEPXHOCTh IUIOCKOBBIMYKIION JUH3BI CONPUKACACTCS C
IUIOCKOW CTEKJITHHOM TIaCTUHKOM. [IpOoCTpaHCTBO MEXy JTMH30M U TUIACTUHKOW 3a-
MOJIHEHO cepoyrieponoM. [lokazarenu mpenomMiieHus JIMH3BL, CEPOYTIIEpOaa U IUa-
CTUHKHU PaBHBI COOTBETCTBEHHO 1) = 1,50, n, = 1,63, n3 = 1,70. Paguyc kKpuBHU3HBI
chepuueckoit moBepxHOCTH JMH3BI paBeH 100 cm. Eciam Ha Mmiockyr MOBEpXHOCTH
JIMH3BI TIaJIaeT HOPMAJIbHO IUIOCKass MOHOXpoMaTuyeckas BoiHa JiauHor 500 HM, TO
paanyc mATOro TEMHOTO KOJiblia Hpl0TOHA B OTPa)KEHHOM CBETE PABEH:

1) 1,24 mm;  2)2, 71 mMm;  3) 1,30 mm;  4) 1,27 MM 5) 1,58 M.

12. TodedHbIN UCTOUYHUK CBETA C IJIMHOW BOJIHBI SO0 HM pacnoiokeH Ha pac-
crosauu 100 cm nepen aunadparmMoit ¢ KpyriabiM oTBepcTreM paauycom 1,0 mm. s
HEKOTOPOM TOUKH HAOII0IeHUs YiCio 30H DpeHels B OTBEpCTUH cocTasiset 3. Ecnu
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TOYKA HAOIIOJEHUS] U UCTOYHUK CBETA HAXOJSITCS HA OCH OTBEPCTHUSI, TO PACCTOSIHUE
MEXIy TOUKOM HaOII0AeHUS U quadparMoii paBHO:
1)0,7m; 2)0,4Mm; 3)20m; 4)1,5M; 5)24wm.

13. Mexay TOYeUHBIM UCTOUYHUKOM CBETa U SKPAHOM HAaXOAUTCA auadparma
C KpPYIJIBIM OTBEPCTHUEM, PAIUyC KOTOPOTO MOKHO MEH:ATh. [Ipu paguyce oTBepcTus,
paBHOM 1,0 MM, B 1IeHTpe NUQPPAKIMOHHOW KapTUHBI Ha dKpaHe HaOJI0IaeTCs MaK-
CUMyM OcBeleHHOCTH. [Ipu yBenmuueHun paamyca oTBepcTHs 10 1,3 MM B 3TOM ke
TOYKE HAOJIOJAeTCs CICAYIONIMH MaKCUMyM OCBEIICHHOCTH. Eciu MCTOYHUK cBeTa
HaxXOJIUTCS Ha OCU OTBepcTus Ha paccTosHuU 100 cM oT nuadparmel, a paccTOsSTHUE
MeX Iy auadparMoil U 3KpaHoM paBHO 125 c¢M, TO JyIMHA BOJHBI CBETA COCTABJISET:

1)424 um;  2) 724 um;  3)537vm;  4) 685 HM;  5) 621 HM.

14. MoHOXpOMAaTHYECKHII CBET MaJacT HOPMAJIbHO Ha WIENb IIUPUHOMN
12 MkM. 3a menabl0 HAaXOJIUTCSA TOHKas JIMH3a ¢ (OKYCHBIM paccTtosiHueM 250 MM,
B (DOKAJIbHOM TJIOCKOCTH KOTOPOM pacrmoyiokeH 3KpaH. Eciam paccrosHue Mexay
CUMMETPHUYHO PACHOJIO)KEHHBIMH MUHUMYMAaMU TPETHETO MOPSIAKA HA SKpPAHE PAaBHO
49 MM, TO ITIMHA BOJIHBI IAJAIOIIETO CBETA COCTABIISACT:

1)392 um; 2)448 um;  3)575uM;  4) 627 am;  5) 784 HM.

15. MoHOXpOMaTUYECKHIl CBET C JUIMHOW BOJIHBI 535 HM MajaeT HOPMaJIbHO
Ha audpakmoHHyto pemeTky. Eciu ogaomy u3 ¢payHrodepoBbsix MAKCUMYMOB CO-
oTBeTCTBYET yroia audpaxiuu 30°, a HauOONBIIHMKN MOPSAIOK CIEKTpa paBeH MATH, TO
nepuoa TUGPaKIIMOHHON PEIIETKH COCTABIISET:

1)5,3 mxm;  2)2,7wmkm;  3)4,7Mmxm; 4) 3,2 mxM;  5) 2,1 MKM.

16. Ilpu mageHHM €CTECTBEHHOI'O0 CBETa HA HEKOTOPBIM MOISPU3ATOP Yepes
Hero npoxoauT 30 % cBETOBOro MOTOKA, a Yepe3 JBa Takux nojspuszaropa — 13,5 %.
VYTros MeXly TUIOCKOCTSIMU MPOIYCKaHUS ATUX TOJIIPU3aTOPOB PaBEH:

1)48°;, 2)30° 3)60° 4)45° 5)77°.

17. CreneHp nojsipuzanuy 4acTUYHO NoJispu3oBaHHoro ceera P = 0,25. Or-
HOIIIEHHE WHTEHCUBHOCTH MOJISIPU30BAHHOM COCTABIISIONIEH ATOr0 CBETa K HHTEH-

CHBHOCTH €CTECTBEHHOM COCTABJISFOLIEH PaBHO:
1)0,25; 2)0,33; 3)0,13; 4)0,44; 5)0,54.



2. KBAHTOBBIE CBOMCTBA 3JIEKTPOMATHUTHOI'O U3JIYYEHUS

1. [IIpu TeoperndyeckoM 0OOCHOBAHUHU BBIPAXKCHUS JJIsl PAaBHOBECHOM ILIOT-
HOCTHU SHEPTUM TEIJIOBOro M3nydeHus [1ank npeanonoxui, 4To:
1) BbIONHAETCA 3aKOH cMelleHus Buna T4, =b;

2) pemonnsercs 3akoH Credana — Bonmsumana R™ = *

3) ocuMUIATOP MOXKET 00JajaTh JIMIIb JUCKPETHBIM Ha0OpOM BHEPruif,
IIPONOPLUOHAIBHBIX MUHUMAJIHOW dHEpruu £, =7 w, a UMeHHO E, = nk|;

4) BoinonHgeTcs popmyna Panes — JlxxuHca;

5) osHeprus porona paBHa E =hv .

*
2. DHepreTuyeckas CBETUMOCTb R aOCOJIOTHO YEPHOTrO Tejia W JJIMHA BOJI-
HBI A,,, COOTBETCTBYIOIAsl MAKCUMYMY B TJIOTHOCTH pacIpeieieHUs YHEPTUH TEILIO0-
BOTI'0 U3JIYYEHUS 3TOTO Teja, CBSI3aHbl COOTHOIIIEHUEM:

*

* * R
1) R /”t,i =const; 2) R'A, =const; 3) cmonst;

" R
4) R*A> =const; 5) — =const.
A

3. @opwmyna DitHIITEHA /U1 BHEHIHETO (oTodddeKTa uMeeT BU/:

2 2
1) ’”‘2)"1 —ho+4, . 2) ha)zm;’” t Ay 3) Ey=ho;

\S)

2rnch _mu;,
A 2

mo,,

4) - ABI)IX ; 5) eU3 =

4. Hmnynsc (OTOHA ¢ YACTOTOM I U JITTMHOM BOJIHBI JI PaBeH:

D2 ) he e 3)%; 4 hA;  5) hod.
C

5. JlnuHa BONHBI A, COOTBETCTBYIOHIAasd KpacHOM rpaHuue (orosddexra,
paBHa:

2rhe 2rhe
) A, =27hcd,, ; 2) A, = 1 ;3 A, = U ;
eU
4 A =2mcehU.; 5S)A_= -,

6. HpI/I pacCesaHN PCHTTCHOBCKUX queﬁ C I[HHHOﬁ BOJIHBI JI Ha CBO6OIIHBIX
QJICKTPOHAX B HAIIPABJICHUU IIOA YIJIOM 9 k MMCPBOHAYAJIBHOMY BO3HUKACT JOIIOJIHHU-



TENLHOE M3IyYEHUE C JUIMHON BOJIHLI JI', paBHOM (Ac — KOMIITOHOBCKAsS JJIMHA BOJIHBI
AJIEKTPOHA):

DA =A+A:c089; 2) A'=1-A-(1-cos9); 3) A =A+A-(1+cos9);

Hh A =A-A(1+cos); 5) A =A+4A.(1-cos9).

7. MHWmerorcs nBa aOCONIOTHO YEPHBIX HCTOYHMKA TEIJIOBOTO H3IIYUYEHUS.
Temnepatypa nepBoro u3 Hux cocrtapisger 2500 K. Ecnu qimHa BOJIHBI, OTBEYarOIIas
MaKCUMYMY MCIYCKaTeJIbHOW CIIOCOOHOCTH MEPBOTr0 UCTOYHUKA, HA 500 HM MeHbIe
JUTMHBI BOJIHBI, OTBEYAIOIIEH MaKCUMYMY UCITyCKAaTEIbHOM CIOCOOHOCTH BTOPOTO UC-

TOYHHUKA, TO €ro TeMIepaTypa paBHa:
1)4394K; 2)1342K; 3)1250K; 4)3371K; 5)1747K.

8. MoiHocTs u3nydeHus: abcotoTHO YepHoro Tena cocrapisieT 10 kBt. Ec-
T JIJIMHA BOJIHBI, HA KOTOPYIO MPUXOAUTCI MAKCUMYM IUIOTHOCTH SHEPTUM U3ITyde-
Husl, paBHa 0,72 MKM, TO IJIONIAIb U3TYyYAIOIIEH TOBEPXHOCTH Tejla COCTABIISIET:

1) 3,51 oM, 2)4,27 oM, 3)5,10 oM, 4) 5,98 oM, 5) 6,70 oM’

9. MWznyuenne CosHIIa MO CBOEMY CHEKTPAIBLHOMY COCTaBY OJIM3KO K H3IIY-
YeHUI0 a0COJIOTHO YEPHOTO Teja, JJIsl KOTOPOro MaKCUMYM HMCIYCKAaTEJIbHOM CIHO-
COOHOCTH TTPUXOUTCS HA JJIUHY BOJHBI 0,49 MkM. Eciu u3nmyuaroniyro moBepxXHOCTb
Conrna cuntats chepoii paguycoM 6,95-10° M, To Macca, Tepsiemast CONHIEM exe-
CEKYHJTHO 3a CUET U3JIyUYeHHUsI, COCTABJISIET:

1)4,69-10° kr;  2)3,78:10° kr;  3) 1,56:10° kr;

4)5,43-10° xr;  5) 1,23:10° kr.

10. Mensblii mapuk auameTpoMm 1,2 ¢cM NMOMECTWIM B OTKAaYaHHBIA COCY,
TEMIEpaTypa CTEHOK KOTOPOro MOJIJEPKUBAETCS ONM3KOM K aOCOIIOTHOMY HYIIO.
HavanpHag temnepatypa mapuka paBHa 27 °C, ynenpHas TEIUIOEMKOCTb MEOU CO-
craBaser 390 Jx/krK, ee miotHocTh — 8,9-10° kr/m’. Ecin MOBEpXHOCTH MIapHKa
CUMTaTh a0COJIIOTHO YEPHOH, TO €ro TeMIeparypa YMEHBIIUTCS BABOE Yepe3 Mpome-

KYTOK BPEMEHH, PaBHBIN:
1)58u; 2)194; 3)3,74; 4)294; 5)4,1u.

11. Ile3ueBblif ANEKTPOA OCBEIIACTCI MOHOXPOMATHYECKUM H3IyYCHHEM
¢ nuHoit BosiHbl 400 HM. Ecnu kpacHas rpanuna ¢otodddexra s 1e3us paBHA
653 HM, TO BeJIMYMHA 33/ICP)KUBAIONICH Pa3HOCTH MOTCHIIMAJIOB, TIPU KOTOPOH Mpe-
Kpamaercs (OTOTOK, COCTaBIISET:

)09B; 2)1,2B; 3)1,4B; 4)1,7B; 5)2,0B.

12. Ha miockuii aqrOMUHUEBBIM SJEKTPOJ MajaeT yabTpaduosieToBOe H3ITY-
4yeHue ¢ JUHOU BoHBI 90 HM. BHe a5ekTpoa umeercs 0THOPOJAHOE DIIEKTPUUECKOE
nosie HampspbkeHHocThio 0,82 kB/M, 3amepxwuBaromiee 151 GoTodneKTpoHOB. Ecnu
KpacHas rpanunia ¢otodddexra s alroMUHUS paBHa 332 HM, TO MaKCUMaJIbHOE
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PacCTOAHUC, HA KOTOPOC MOKCT YIAAIUTHCA q)OTOBHeKTPOH OT IMMOBCPXHOCTHU AJIFOMH-

HUEBOT'O AJICKTPOJIa, COCTABIISCT:
1)3,75mm;  2)1,23cm; 3)4,09cm; 4)123Mm;  5)40,9 m.

13. Ilpu yBenu4eHUM JJIMHBI BOJIHBI MAJAONIET0 HA METAJUIMYECKYIO T1aCTH-
Hy m3nydenus ¢ 0,35 mxm 10 0,55 MKM MakcUMallbHasi CKOPOCTh (POTORTIEKTPOHOB
M3MEHUJIach B 2 pasza. Pabora BeIXoa ¢ TOBEPXHOCTH 3TOI'0 METaJlJIa COCTABIISIET:

1)1,83-B; 2)1,155B; 3)2,935B; 4)2,353B; 5)2,045B.

14. M3onupoBaHHBIA METAUIMYECKUM Imap eMKOocThio 1,2 MK® ocBemaercs
MOHOXPOMATHUYECKHM H3IydeHneM gactotoi 10" T'm. Ecim paGorta BeIXO#a ¢ T10-
BEPXHOCTU 3TOr0 MeTamia coctasiser 1,9 3B, To MakcumanbHbINA 3apsij, npuoOpe-
TE€HHBII [IAPUKOM IIPH JIMTEIbHOM OCBEILIEHUH, PABEH:

1)-7,2 mxKi;  2) 2,7 mxKm;  3) 1,58 mxKo;

4)-2,7 mxKim; 5) 7,2 mxK.

15. VY3kuii mydoK MOHOXPOMATHYECKOTO PEHTIE€HOBCKOI'O M3JIYYEHHUs NaacT
Ha pacceuBaroliee BeniecTBO. [Ipn 3TOM IMHBI BOJIH CMEIIEHHBIX COCTaBISAIOIIAX
M3IIy4eHUs, paccesHHoro mnoj yrinamu 60° m 120°, omnuuyarorcs Apyr OT Apyra
B 2 pa3a. Ecnu cunrtarth, 4TO paccessHue MPOUCXOAUT Ha CBOOOJHBIX DJIEKTPOHAX, TO

JUTMHA BOJTHBI MTa/IAFOIIET0 U3JTyUYeHUsI paBHA:
)1,2am;  2)2,4n0m; 3)3,6m;  4) 1,21nm;  5) 3,6 Hm.

16. ®oton c sHeprueir 1,00 M»sB paccesiiics Ha MOKOUBIIEMCSI CBOOOITHOM
anekTpoHe. Eciu B pe3yibTaTe 3TOro AjrMHa BOJHBI (P OTOHA M3MEHUIach Ha 25 %, To

KHHETHYCECKAs SHEPTHUS DJICKTPOHA OTJIaYU COCTABIISCT:
1) 0,80 MaB; 2) 0,40 MsB; 3)0,75 MaB; 4) 0,25 MaB; 5) 0,20 M»sB.

17. ®oton c sneprueit 250 k3B paccesuics nox yrinom 120° Ha nepBoHavyasb-
HO MOKOUBILIEMCSI CBOOOAHOM 3JIEKTPOHE. DHEPIrusl pacCcCestHHOro (pOTOHA paBHA!
1) 201 x3B; 2)125xB; 3) 144 xB; 4) 167 x3B; 5) 193 k3B.

18. ®oron c umnynscoMm p; = 1,020 MsB/c, rae ¢ — ckopocTh cBETa B BaKyy-
Me, paccesuics Ha TOKOMBIIEMCS CBOOOAHOM 3ieKTpoHe. Eciu B pe3ynbraTte 3TOro
uMITyasc GpoToHa ctan p, = 0,255 MaB/e, TO yroi, moj KOTOpbIM paccesyicsi GOTOH,

paBeH:
1)60° 2)45°  3)120% 4)135°%  5)30°.
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3. BOJJHOBBIE CBOMCTBA MUKPOUYACTHI]

1. Jlnimna BonHBI e Bpoilns yacTHilbl Maccoil m, IBHXKYIIEHCA CO CKOPO-
CTBIO U < ¢, paBHA:

D A=2rchmo; 2) A=——; 3 =R g5 220

muvo muvo muvo muvo

2. JlnuHa BOJIHBI e Bpoilns HEpeIITUBUCTCKOTO 3JEKTPOHA, YCKOPEHHOTO
Pa3HOCTHIO OTeHIIMAIOB U M3 COCTOSHMS MOKOsI, paBHa (m — Macca dJeKTPOoHa, |e| —
BEJIMYMHA €T0 3apsijia):

2rh
1) A=

h
—— D A=———; 3) A=27h\2 U ;
1/2m‘e‘U ) 1/2m‘e‘U ) i m‘e‘
hic
4) n=h2ml|elU; 5) A=——ror.
1/2m‘e‘U

3. MukpouacTuiia coBepuIaeT AByMepHoe ABMkeHHe. COOTHOIIEHUST HEONpe-
JeJIEHHOCTE! JJ1s1 €€ KOOPAMHAT U MPOEKLIMH UMITYJIbCa UMEIOT BUJ:
1) Ax-Ap, 2h/2, Ay-Ap,2h/2, Ax-Ap,2h/2 ut. 1

2) Ax-Ap,2h/2, Ay-Ap,>1/2, Ax-Ap, 20 ut. 1;
3) Ax-Ap, 2nh/2, Ay-Ap,2h/2, Ax-Ap, 2h nT. 1.

4) Ax-Ap,2n/2, Ay-Ap, >1/2, Ax-Ap, 27’ /4 ut. 1
5) Ax-Ap, >1/2, Ay-Ap, 2h/2, Ax-Ap, > 7.

4. JIB>xeHHE MUKPOYACTHUIIBI C ABYMS HYJIEBBIMU U OJIHOM HEHYJIEBON KOM-
ITIOHEHTAMH MOMEHTA UMITYJIbCA 3aMPENIEHO COOTHOUIEHUEM HEONPEIEIEHHOCTEMN

1) B OTCYTCTBHE CHIIOBBIX IOJIEH;

2) B LIGHTPAJILHOM CHJIOBOM TIOJIE;

3) B KOHCEpPBATHBHOM CHUJIOBOM TIOJIE;

4) Bcerna,

5) B HEKOHCEPBATUBHOM CHJIOBOM TIOJI€.

5. PensaruBucTCKas yacTulla Maccoil m o0JagaeT KHHETUYECKON sHepruei 7.
Ee neGpoiineBckas ajiMHa BOJHBI A paBHA:

Di——2 g é ;
\/2mT(1—T/(2mcz)) \/2mT(1+T/(2mcz))

3) A= 2 ; A= / ;
2T (14T f2me?)) 2T (1-T/ame?))

12



2rwh

5) A= .
2mT

6. Jlnuna BonHBI Ae Bpoiis s 37IeKTPOHOB, MPOIIEANINX YCKOPSIOIIee Ha-
npsbxenne 100 B, cocraBnser:
1)1,23om;  2)1,35mm;  3) 123 1mm;  4) 13,51mm;  5) 135 nm.

7. YacTuna ABUXKETCS CJieBa HaIllpaBO B OIHO-

MEpPHOM MOTEHUHAIBHOM IOJIE, TOKa3aHHOM Ha puc. 1.

JleBee Oapbepa, BricoTa kKotoporo U = 15 k3B, kuHeTu- T
yeckas 3Heprust yactuubl 1 = 20 3B. IIpu nepexose ue- U
pe3 Oapbep neOpoilsieBcKas IJIMHA BOJIHBI YaCTHUIIBI yBe-

JINYUTCS B:
1) 1,15 pa3; 2) 1,33 pa3; 3) 4,00 pas; Puc. 1
4) 2,00 paz; 5) 3,50 pas.

8. UroOwl gebOpoiiyieBcKas JUIMHA BOJIHBI  DJIGKTPOHA  YMEHBIIUJIACh
ot 0,10 M 10 0,05 HM, eMy HEOOXOTUMO AOTOTHUTEITHLHO COOOITUTh SHEPTHIO, PABHYIO:
1)0,15xB; 2)0,37xB; 3)045xB; 4)0,58xB; 5) 0,60 x3B.

9. Ecnu nebpoiineBckasi JIMHA BOJHBI PEISTUBUCTCKOrO 3JEKTPOHA PABHA
€ro KOMIITOHOBCKOM JIMHE BOJIHBI, TO KUHETHYECKasi SHEPTUs 3TOr0 3JIEKTPOHA CO-

CTaBJISCT:
1)0,51 MaB; 2)0,31 MsB; 3)0,27 MaB; 4) 0,21 MaB; 5) 0,15 M»sB.

10. DyexTpoH ABMXKETCS CO CKOpocThio L = 0,8:c, TI€ ¢ — CKOPOCTh CBETA B
Bakyyme. J[sinHa BoJiHBI Jie Bpoiiis JaHHOTO AJIeKTpOHA paBHA:
1)3,0om;  2)1,3mm;  3)24nm; 4)2,6nm;  5) 1,8 nm.

11. TlapayenbHbIH Ty4OK MOHOPHEPIE€THYECKUX AJICKTPOHOB MajaeT HOP-
MaJIbHO Ha AuadparMy ¢ y3KOW IpsiMOYrobHOM mienbto mupunoit 1,0 mxm. Ecnu Ha
AKpaHe, OTCTOAIIEM OT IIEIH Ha paccTostHue S0 ¢M, MUpUHA HEHTPaATbHOrO Audpak-
IUOHHOr0 MakcumyMa coctaBiseT 0,36 MM, TO CKOPOCTh 3TUX JIEKTPOHOB paBHA:

1) 1,01 Mwm/c;  2) 1,93 Mwm/c;  3) 2,02 Mwm/c;

4) 2,45 Mwm/c;  5) 3,86 Mwm/c.

12. Yactuma mMaccoi m HaXOAWTCS B OJHOMEPHOH MPSIMOYTOIBLHOM MOTCHITU-
aNbHOW sSIME€ ¢ OECKOHEYHO BBICOKMMHM cTeHKaMu. lllupuHa ssmbl paBHa €. Ecnu cum-
TaTh, YTO PCATU3YIOTCS JIUIb TAKUE COCTOSHUS JIBUKCHUS YACTHUIIBI, ISl KOTOPHIX B
npeaenax JaHHOW sIMbI YKJIaJbIBACTCS IEJIOC YUCIO 7 JeOPOUICBCKUX TOIYIIHH
BOJIH, TO BO3MOYXHBIC 3HAUYCHHUS SHEPTHH 3TON YaCTHIIBI ONPECIISIFIOTCS BRIPAKCHHEM:

252 252 252
Th n°h 2n°h°

1) >nT; 2) son; 3) ———n;

2ml 2ml m/l
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2
oo, h 2
4) TN S
&ml 32 ml
13. CB0OOIHBII 37IEKTPOH B HaYaIbHBIA MOMEHT ¢y = ) JIoKaJau30BaH B o0Jac-
™ Axo = 100 M. OUEHUTH C TOMOIIBIO COOTHOUIEHUS HEONIPEAEICHHOCTEN LIMPUHY

JIOKAJIM3aIIUU 3TOTO 3JICKTPOHA CITycTs 1 C.
1)577wm; 2)577nm;  3)577wmm;  4)577 km;  5) 577 am.

14 OI_ICHI/ITB C IMMOMOIIIBKO COOTHOIIICHUA HCOHpC}ICHCHHOCTCﬁ MUHUMAJIBHYIO
KHHCTUYCCKYIO OHCPIrUI0 JJICKTPOHA, JOKAJIMU30BAHHOTO B 06JIaCTI/I pasMepoM
0,20 HM.

1)3,810%° x;  2)3,8-10 " Ix;  3) 3,8-10 2 [k

4)3.810 % Ik;  5) 3,810 .

15. DnekTpoH ¢ KUHETHYECKOU sHepruei 4 5B nokanuszoBaH B 00jacTu pas-
MepoM 1,0 MkM. OLIEHUTH C MOMOIIBIO COOTHOIIEHHUSI HEONPEIECICHHOCTEN OTHOCH-

TCJIbHYIO HCOIIPCACIICHHOCTL €TI0 CKOPOCTH.
1)9,7-10%  2)9,7-10°; 3)9,7-10°; 4)9,7-10°% 5)9,7-10".
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4. CIIEKTPAJIBHBIE 3AKOHOMEPHOCTMU.
ATOM BOPA

1. O6o0uennas popmyna baabmepa s aToma BoJI0poJa UMEET BUJL:

1) wz%; 2) a):R(%+nl—2j; 3) a):R(l—lj;

m —n m m n

4) o=R(m*—n’); ) a):R(%—%j.
m n

2. Slnepuas mojzenb aToMma, peyioxkeHHas Pesepdopaom,

1) HEe TPOTUBOPEUMUT KIACCUUECKONW MEXAHUKE M MPOTUBOPEUYUT IJIEKTPO-
IuHaMuKe MakcBelna;

2) HEe MPOTHUBOPEUMUT KJIACCUUECKOM MEXaHUKE U IJIEKTpoJAWHAMUKe Mak-
CcBeJIA;

3) NPOTUBOPEUUT KIACCUUECKON MEXaHUKE U DJICKTPOJIMHAMUKEe MakcBeia;

4) IpOTUBOPEYUT KIJIACCHUYECKOW MEXAaHUKE U HE MPOTHUBOPEUYHUT DJIEKTPO-
IuHaMuKe MakcBeJna;

5) He TPOTUBOPEUYMUT KIACCUYECKOW MEXaHHMKE, HO HE COIJIaCyeTCs C 3aKOHAMHU
TEOMETPUYECKOU OITHUKH.

3. IlpaBuiio KBaHTOBaHUS KPYTOBBIX OpOUT B Teopuu bopa umeer Bua:

2 2 2
Z
1) mor=nh; 2) m =nh; 3) m__ 2 =nh;
r 2 dre,r
2 2
gL L s
2 dre,r r

4. YpaBHEHHE IBUKEHUS DJIEKTPOHA B IIOJIE aTOMHOTO s/pa C 3apanoM Ze
1o KpyroBoi opoure B mojienu bopa umeer Bu:

2 2 2 2
Z
1) mo’ __Ze =nh; 2) m_ __z¢ > 3) mor=nh,
2 Adneyr r dre,r
2 2 2 2
Z Z
4)E:mu _Le . 5)ﬂ:i_
2 dre,r 2 r

5. Tlonnas sHeprus £, noreHumnanbHas 3Heprus U 3JIeKTPOHA, JBUKYLIETOCS
M0 KPyroBod OpOUTE B aTOME€ BOJOPOJA, BHIPAKAIOTCS 4Yepe3 €ro KUHETUUECKYIO
SHEpruto 7 cIeayronuM o0pa3oM:

H)E=2T, U=-3T, 2)E=T, U=-2T, 3)E=2T, U=T,

MHE=-T, U=-2T, S5 E=T/72, U=-T/2.
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6. O0-9aCTUllda HAJCTACT HA HCIIOABHWIKHOC TAKCIIOC AP0 aTOMa CBHHIA

2
g; Pb , ABUT'AsICbh TOYHO 110 HAIIPABJICHUIO K €TI0 LICHTPY. Eciu xuHeTnyeckas OHCPIUA

0-4acTHUIBl BOamu OT sapa coctaBimsieT 0,40 MaB, To MUHUMaIBLHOE PacCCTOSHHE,
Ha KOTOPOE OHA MPHUOJIU3HUTCS K AIPY, PABHO:
1)0,53om;  2)0,59 om;  3)0,77 mxm;  4) 0,29 im;  5) 0,38 MKMm.

7. JlnuHa BOJIHBI BTOPOM JIMHUM, IPUHAJIEKAIIEH cepuM JlalimaHa B criek-
Tpe aTOMapHOT0 BOJOPO/A, paBHa:

1) 1,22:10 "»m;  2)1,37-10 7 m;  3) 1,02:107 m;

4)5,43-10 "m;  5)4,10-107 .

8. JliMHA BONHBI TOJNOBHOM NuHUM cepuu Jlaiimana B cmekTpe monHa He',
paBHa:

1) 1,22:10 "»m;  2)1,6410 7 m;  3)1,52:10° m;

4)3,0410°m;  5)0,76:10 ° m.

9. DHeprus CBS3U IJIEKTPOHA B OCHOBHOM COCTOSIHUM BOJOPOJOIMOJAO0HBIX
aTOMOB, B CIEKTPE KOTOPBIX JJMHA BOJHBI TPEThEH CHEKTpaJbHOW JUHUU CEPUU

banemepa pasna 108,5 HM, cocTaBuser:
1)12,95B; 2)54,55B; 3)38,25B; 4)61,13B; 5)43,75B.

+
10. Haumensblnas sHeprus, KOTOpyo Hajao coobmuTth nony He', Haxopsuie-
MyCsl B OCHOBHOM COCTOSIHUHU, YTOOBI OH CMOT UCITYCTUTh (POTOH, COOTBETCTBYIOIIHIA

TOJIOBHOW JIMHUU CcepUM banbmepa, cocTaBiser:
1)77,65B; 2)5,83B; 3)36,45B; 4)48,53B; 5)7,653B.

11. CxopocTh AJIEKTpOHA Ha TPEThEH KPyroBoil 6OpPOBCKON opOUTE aToMa BO-
OpoJia paBHa:

1) 2,19 Mwm/c;  2) 6,58 Mm/c;  3) 0,73 Mwm/c;

4) 0,24 Mm/c;  5) 1,60 Mwm/c.

12. Paauyc BTOpOil KpyroBoit 60pOBCKOH (CTalIMOHAPHOM) OPOUTHI ANEKTPOHA
B aTOME BOJIOPO/Ia PABEH:

1)2,10:10 "»m;  2)1,05:10 " m;  3)0,26:10 "% m;

4)0,13-10""m;  5)0,53:10 " .

13. [uxnudeckas dactoTra oOpalleHus: 3JIEKTpOHA HAa BTOPON KPyroBoil 00-
poBcKoii opouTe rona He' paBHa:

1)2,0810"°¢c";  2)8,32:10"°¢™";  3)1,04-10°c;

4)6,75-10"° ¢! 5)4,16:10"° ¢

14. DHeprus >nexTpoHa HoHa He' B OCHOBHOM COCTOSHMM paBHa:
1)-13,63B; 2)13,63B; 3)-27,25B; 4)54,45B; 5)-54,45B.
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15. TloxouBmmiics aToM BojopoAa UCIyCTHI (OTOH, COOTBETCTBYIOLIUHN TO-
. . 27
noBHOU JinHuU cepuu Jlaitmana. Ecnu macca aroma coctasisiet 1,67-10 " xr, TO CKO-

POCTh OTAa4M, KOTOPYIO OH TOJYYHJI TIPH 3TOM, paBHa:
1)0,97 m/c;  2)1,63m/c; 3)2,52wm/c; 4)3,26m/c; 5)4,15 m/c.

16. Yactunma maccoid m JBUXKETCS IO KPYroBoW oOpOHWTE B ILIEHTpPAIbHO-

CUMMCTPUYIHOM IIOJIC, TAC €C IOTCHUHUAJIbHAA 3HCPIruA 3aBUCHUT OT PACCTOAHUA 71
2

& o
A0 ICHTpPa IMOJIsI KakK U= , TAC & — IMOCTOsAHHAas. Bo3MmoxHBIE 3HaUCHMS TTOJTHOU

OHCPIUMU YaCTUIBI B JAHHOM IIOJIC, HElfII[CHH]’::IC C IIOMOLIBIO 60p0BCKOFO YCIIOBUA
KBAHTOBAHUWA, OIMPCACIIAIOTCA BBIPAKCHUCM

Na-E 02 2) 2h-\/§-n; 3) h.\/g.l;
m m m n
4)h-\/§-i2; S)h-\/g-n.
m n m

17. DHeprus CBsI3U 3JIEKTPOHA B OCHOBHOM COCTOSIHMM atoma renusa He paBHa
24,6 »B. MunumaibHas SHEprusi, HeoOXoaumas JJIsl MOCIe0BATEILHOIO YAaICHUs
000UX JIEKTPOHOB U3 3TOTO aTOMa, COCTABIISACT:

1) 79,1 3B; 2)38,55B; 3)49,25B; 4)24,63B; 5)54,55B.
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5. CTAIHOHAPHOE YPABHEHUE HIPEJIVUHI'EPA

1. VYpasuenue Ulpeaunrepa ais CTalMOHAPHBIX COCTOSIHUN UMEET BUJL:

2 2
1) Vi +h—(E+U)=O; 2) sz/zh—(E+U); 3) Vzc//+2—};1(E+U)=O;
2m 2m h

2 2
4) Vy +h—’§’(E—U)y/:0; 5) Vi +§l—m(E—U)=O.

2. CMbICH BOJHOBOUM (PYHKIIUU COCTOUT B TOM, UTO:

1) ee MOIyJNb AAa€T MIOTHOCTh BEPOSITHOCTU HAXOXKIEHUS YaCTULIBI B COOTBET-
CTBYIOLLIEM MECTE IIPOCTPAHCTBA;

2) KBagpaT ee MOJyJs AaeT IIOTHOCTh BEPOSITHOCTU HAXOXKJECHHUS YaCTHULIbI
B COOTBETCTBYIOILIEM MECTE IIPOCTPAHCTBA,

3) KBaJpaTHBIA KOPEHb U3 €€ MOAYJS JIaeT TUIOTHOCTh BEPOSITHOCTH HaXOXK/e-
HUS YaCTULIBI B COOTBETCTBYIOLIEM MECTE IPOCTPAHCTBA;

4) kBagpat ee MOAYJSl JACT BEPOATHOCTh HAXOXKJIEHHUS YACTHUIbl B COOTBETCT-
BYIOLIEM MECTE IIPOCTPAHCTBA;

5) kBazpaT ee MOJyJiA IaeT 3HAYEHHUS KOOPJAUHAT YACTHIIBI.

3. BouHoBas (yHKIMS CBOOOJHOM YacTUILIbI, JBUXKYILEWCS C dHeprueu FE,
MMeEET BUJ:

1) explint/ Elw (x,y,2);  2) expliET/h]y (x,y,2);
3) exp[—ihEtly (x,y,z):4) explihEtly (x,y,z); 5) exp[—iEt/hly(x,y,z).

2 .
4. Omneparop Jlaraca V° B 1ekapToBO cUCTEME KOOPAMHAT UMEET BUI:

;> PP o 8 oY P . -
) —5+—5+—; —+t—+t— | 3)Si+—Sj+t—k;

ox~ oy" 0Oz ox Oy Oz ox oy 0z
4)i+i+i; 5) if+£]’+il_€.

ox 0Oy Oz ox Oy 0z

5. BeposTHOCTH TOTO, YTO YACTHIA IMPEOAOJECET MOTEHIUAIBHBIA Oapbep
U(x), ecnu ee nonHas sHeprusd £ < U, , paBHa:

1) exp %I 2m(E—U)dx]; 2) nymo;  3) exp[—%j 2m(U—E)dx];

X X

4) exp —ihT 2m(U—E)dx]; 5) exp{% j 2m(U—E)dx}.

X
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6. UYacrtuma maccoil m HaXOAUTCS B OJJTHOMEPHOU MPAMOYTOJbHON MOTEH-
[IUATBLHOU sIMe UPUHOMN ¢ ¢ aOCONIIOTHO HempoHullaeMbiMu cTeHkamMu (0 < x < {).
CoOcTBeHHbBIC 3HAYEHUS SHEPTUHU E, 3TOU YaCTUIIBI PABHBI:

1) E _TR e 2) E _TR e, 3) E _ER e
"oomer "omer "oomer
242 242
T°h ) 2n°h 2
4 E = n*; 5 E =""——n
) T ome? ) m?

7. Yacrtuua mMaccou m HaXOIUTCS B OJHOMEPHOU MPSIMOYIOJIbHOM IOTEHIIU-
aNbHOU siMe mupuHOM £ ¢ abcontoTHO HenpoHunaembiMu cteHkamu (0 < x <€). Hop-
MUPOBAHHbIE BOJIHOBBIE (DYHKIIMH ,(X) CTAIlMOHAPHBIX COCTOSHUM 3TOM YacTHUIIbI
UMEIOT BHI:

Tnx
5
1

2 . mTnx { . mnx I .
Dy, (x)= Zsm ; ;0 2y, (x)= Esm ; ;0 3y, (x)= zsm

nmwnx nmnx

12
;S =—-C0S .
) v, (%) 5 ;

4 v, ()= sin

8. Yacruia HaXoAUTCS B OCHOBHOM COCTOSIHHM B OJJHOMEPHOH MPSMOYTOJIb-
HOM IOTEHIMAIBHOW sSME IMUPHHONW ¢ ¢ aOCOJIOTHO HETPOHHUIIAEMBIMU CTCHKAMHU
(0 <x < {). BepostHOCTh peObIBaHUS 3TOM YacTuUllbl B obnactu /4 < x < {/2 paBHa:
1) 0,409; 2)0,204; 3)0,341; 4)0,910; 5)0,195.

9. Yactuuma Maccoid m HaXOMHUTCA ‘ | U
B OCHOBHOM COCTOSSHUM B OJHOMEpPHOM E,
OPSIMOYTOJIBHOM ~ TIOTEHIIMAIBHOH  siMe
(puc. 2). Ecnu Ha kpasgx siMbl Y-(DYHKIIHS : CTTTTTTT
BJIBOC MEHBIIIE, YeM B CEpEIUHE SMBI, TO / \,\\I’l
sHeprusi E; OCHOBHOTO COCTOSIHHS DJTOM 5 5
YaCTHUIIBI COCTABIISCT: —a 0 a X
n’h? n’h? Puc. 2
) E=——; 2)E="; ue.
18ma 2ma
2,2 2,2 242
T°h T°h T°h
3Ei=——; 4 E=—; ) El=—.
8ma 32ma loma

10. DnexTpOoH HaXOAMUTCS B OJHOMEPHOW MOTEHLUUAIBHON siMe ¢ OECKOHEUHO
BBICOKUMU CTeHKaMU. Eciii pa3HOCTb SHEPTUHU MEXKAY YPOBHAMU C 11 =2 U ny =3
coctaBisier AE = 0,3 3B, To mupuHa siMbl paBHa:

1)298m;  2)3,2vM; 3)1,8am; 4)3,6 HM;  5) 2,5 HM.

11. Yactuna maccoil m HaXOIWUTCS B OJHOMEPHOW NMPSAMOYTOJIbHON NOTEHIU-
aNbHOU siMe IMPHUHON ¢ ¢ aOCOMIOTHO HEMPOHUIAEMBbIMHU cTeHKamu. Ecnu mmpuHa
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SIMBI TaKOBa, YTO YHEPreTHYECKHUEC YPOBHH PACIIOIIOKEHBI BEChMa T'yCTO, TO ILIOT-
dn

HOCTB ypOBHeﬁ d—E, T. €. UX 4YHUCJIO Ha CI[I/IHI/I‘IHBIﬁ HUHTCPBAJ DHCPIrun, B 3aBUCHUMO-

CTH OT E cocTaBldeT:
l)dn:ﬁh.IZm; 2)@:7:_@\/@; 3)dn:K./2m;
dE /¢ E dE 20 \E dEl nh E
4) dn _ L " . 5)@:%.\/E.
dEl nh \(2F dEl nh VE

12. BonHoBasg (QyHKIUS 3JEKTPOHA B OCHOBHOM COCTOSIHMM aToMa BOJOPOJia
B 3aBUCUMOCTH OT PAaCCTOSIHUSL 7 MEXIY DJJIEKTPOHOM U SJIpOM HUMEET BH]

v(r)= -exp(—i} rae r; — nepBblil 6opoBckuii paauyc. Haubonee BeposT-

Ry h

HOE PaCCTOSHUE MEXKITY DJICKTPOHOM H SIIPOM PABHO:
1) 1,57; 2)r; 3)0.9r; 4)1,3r; 5)1,8r.

13. BonHoBasg QyHKUMs 3JEKTPOHA B OCHOBHOM COCTOSIHMM aToMa BOJIOpoOAa
B 3aBUCUMOCTH OT PACCTOSIHUSL 7 MEXIY OJJIGKTPOHOM U SJIpOM HUMEET BH]

r . .
v(r)= -exp(——}, rje 7| — NMepBbli O0poBckUi paauyc. CpenHee 3HaAUCHUE

Ry h

MOJYJIA KYJIOHOBCKOM CHUJIBI <F >, JNEVCTBYIOILIEH HA AJIEKTPOH, PABHO:

D(F) s DR ()

4 e n 4 e 2 ey
267 3¢*
4) (F)= ;o S (F)y=——.
HF)=25 9 (F)=g2
A 82

14. CoOctBeHHOE 3HaueHue oreparopa A =-— MpUHaJIeKaIee coocT-

ox?’
BeHHOHM QpyHKIMH Y (x) =Csin2x, rae C — NOCTOSIHHAS, PaBHO:
2, 2)4;, 3)-C, 4)-2; 54

15. Yactuna HaxoguTcss B TPEeXMEpPHOM KyOWYECKOW NOTEHIMAIBHOU sMe
¢ abCOJIIOTHO HEMPOHUIAEMBIMH CT€HKaMu. KpaTHOCTb BBIpOXKACHUS 4-TO ypOBHS
OHEPIUU 3TOU YaCTULIBI COCTABIIACT:

1)2; 2)3; 3)4; 4)6; 5)8.
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16. DnektpoH c¢ sHeprue E = 4,66 3B nBuxkercs
cJieBa Ha MPSIMOYTOJBHBIN MOTEHIUANBHBIN Oapbep (puc. 3)
BbicoTON Uy = 5,00 »B. Ecnu BepoOATHOCTH NMPOXOKAECHUS
AJIEKTPOHA CKBO3b ATOT Oapbep (KO3(p(HULHEHT MPOo3pavyHoO-
ctu) coctapisier 0,2, To ero muUprUHA paBHA:

1)0,17 am;  2) 0,20 am;  3) 0,22 HM;

4)0,27 am;  5) 0,30 aMm.

17. Yactuua maccoit m, oGnangaromias sHeprueii FE,
JIBIDKETCS CJI€Ba Ha MOTEHIMANIbHBIN Oapbep, hopMa KOTO-
poro mokasaHa Ha puc. 4. Beicota 6apsepa paBHa U, ero
mupuHa — . Ecnu cuutate gopmy Oaprepa J0CTaTOUYHO
mmaakod u (£ — Up) << E, TO BEpOSITHOCTb D TMPOXOXK-
JIeHUsI YacTuiled 3Toro 6apbepa (Kodh@PUIMEHT Mpo3pad-
HOCTH) COCTABIISACT:

b

1) D=exp

Y 2mU0—E}
n

b

h

[ 80 2m({U, - E 202
2) D=exp| — o } 3) D=exp m-(UO—E)3/2'

5) D=exp| -

80,2
4) DzeXp{— 3hUm (Uq —E)m};
0

402 m

Puc. 4

(U, -E)*|.
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6. DJIEMEHTBI ®U3UKNU ATOMHOI'O SJ/IPA

1. TlopsiakoBBIM HOMEP XMMHUYECKOTO 3JIEMEHTa B IMEPUOJMYECKON Tabiuiie
MeHeneeBa onpenensercs:

1) 3apsiAOBBIM UKCIIOM Z;  2) MacCOBBIM YUCIOM A;  3) pa3HOCThIO A — Z;

4) pazHocteio Z—A; 5) cymmoit Z + A.

2. HepI/IOI[ nmojrypaciuaga HEKOTOPOro M30TOIMa XUMHUYCCKOI'O 3JICMCHTA pa-
BeH 7. OTHomeHue ynucna N HepacnaBIuxcs aaep K unuciy AN pacnaBmiuxcs sijaep
B MOMCHT BpeMeHI/I ZpaBHO:

N N 1 N 1
1) —=27"""; 2 = ;3 =
)AN )AN 1-277T )AN 20T 1

N 1
AN exp[-t/T]-1

b

4) %zexp[—t/T]; 5)

3. Ilepuon monypacnaaa 7' v MOCTOSIHHAS paciiaja A CBsI3aHbI COOTHOIIICHUEM:
In2
D T=A-n2; 2)T=-22. 3 r-2 ;
A In2

1
HT=——; 5 T=A1-In2).
) IT=—""—5 d) ( )

4. B xoje siIe€pHBIX PEAKIUH ...

1) coxpaHseTcsi TOJBKO MUMIYJIbC CUCTEMBI, €€ TOJIHAs DHEPrus U KUHETHYe-
CKasi SHEPTUsl HE COXPAaHSAIOTCH;

2) COXpaHSIOTCS TMOJTHAS SHEPTUs, KWHETUYECKasi SHEPTUs U UMITYJIbC CUCTEMBI;

3) coxpaHseTCs MOoJHasE YHEPTHUS CUCTEMBI, €€ UMITYJIbC M KMHETUYECKasi YHEP-
TUsl HE COXPAHSIOTCS;

4) COXpaHSIOTCS KHHETUYECKasl DHEPTUS U UMITYJILC CUCTEMBI, €€ TIOJIHAS dHEeP-
TUsl HE COXPAHSETCS;

5) COXpaHSIOTCS MOJTHAS SHEPTUS U UMITYJIbC CUCTEMBI, KHHETUYECKasi SHEPTUsl
CHUCTEMBI HE COXPaHSETCHI.

5. Dueprus cBsaA3u E ., aTOMHOTO /1pa paBHA:

1) ECB = cz{[Zmn + (A - Z)mp] - mﬂ} ) 2) ECB = cz{[Zmp + Amn] - mﬂ};
3) B, =c*{m, —[Zm,+ Am,1};  4) E, =c*{[Zm, +(A—Z)m,]—-m,};
5) E, = cz{[Zmn +Am,]—m}.

6. KommuecTBo AACP, paCllaBIINXCA B TCUCHUC OAHUX CYTOK B 1 Mr mu3otoma

%) 131
noaa 531 , HCPUOJ MMoJypacnaaa KOTOPOTo COCTABJIICT BOCEMb CYTOK, PaABHO!

1)45,9-10'"7;  2)3,810"; 3)11,510"; 4)42,1-10"; 5)5,7-10".
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7. AKTUBHOCTb 5 MKI PaJHOAaKTHBHOI'O M30TONA HATpHs - Na, Hepuo. Momy-
pacriaza KOToporo cocrasisieT 5,33-10% ¢, pasHa:

1) 1,63-10" Bx;  2)1,63-10"*Bx;  3) 1,63-10" Bx;

4)1,63-10"® Bx;  5) 1,63-10*' Bxk.

21 :
8. Ecam umcio pPaaAuOaKTUBHBIX 4TOMOB H30TOIlIda BUCMYTAa 8(3)B1 B TCUCHUC

OIHUX CYTOK YMCHBLIIWJIOCH Ha 13 %, TO IICpUOA ImoJrypaciaaa 3TOro M30oToIlla CO-

CTaBJISICT:
1)4,8cyr.; 2)3,1cyr.; 3)50cyr.; 4)7,7cyr.; 5)1,4cyr.

9. Eciu HEKOTOPBIM paJMOAKTUBHBIA H30TON HMMEET IMOCTOSAHHYIO pacmajna
3 -1 o
1,44-10° ¢ ', To 75 % mnepBOoHa4YaJIbHON MAacChl aTOMOB 3TOr0 M30TOIA PacCaaeTCs

B TCUCHMUE:
1)4 mun; 2)8 mun; 3)24 mun; 4)12wmuH; 5) 16 Mu=s.

10. I[OJISI HEpacmmaBIIUXCA AACP HEKOTOPOro paavOaKTHBHOI'O H30TOIIa 3a

BpCwMs, B 3 pasa 6OHBHICC CTo Icpuoaa mnogypaciuand, paBHa:
1)12,5%; 2)33,3%:; 3)87.5%:; 4)750%; 5)66,7%.

11. DHeprus cBs3u Aapa aTomMa anoMuaus 4 Al pasHa:
1)372,6 MaB; 2)217,6 MaB;  3) 251,5 M»B;
4)130,4 MaB; 5) 318,5 MaB.

12. VjenbHas SHEPTHs CBA3M B sjpe aToMa Kucjiopoaa 'O pasHa:
1) 15,44 MaB; 2) 61,76 MaB;  3) 30,88 M»3B;
4)7,72 MaB;  5) 123,52 MaB.

21
13. Tlpu o-pacnajie HEMOABUKHOTO S/pa TIONOHUS 3, PO KMHETHYECKas SHEp-

rusi o-yactuibl paBHa 5,91 M»aB. Kunerudeckass sHeprusi qJo4epHeEro sjpa, odpa-

3YIOIIETOCS B OCHOBHOM COCTOSIHUU TIPH 3TOM pacmaje, COCTABIISIET:
1)0,14 MaB; 2)0,11 MsB; 3)5,91 MaB; 4) 1,48 MaB;  5) 0,54 M»aB.

14. ®ortoH c sueprueit 3,20 MsB npeBpaTuiics B mapy «3JIEKTPOH — MO3UTPOH.
Ecnu ummynschl 00pa30BaBIIMXCS YACTHUI] OJIMHAKOBBI, TO KHHETHYECKAsl YHEPT U KaXK-

JIOM YaCTHUIIBI paBHA:
1) 1,09 MaB;  2) 1,60 MsB; 3)0,97 MaB; 4) 1,23 MaB; 5) 1,45 M»sB.

15. Dmueprus aaepHoii peakuuu - H+ >He — H + He papHa:
1)-18,3 MsB; 2)-3,5M»3B; 3)183M»sB; 4)3,5M»sB; 5)-6,9 MsB.
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16. Dueprus snepHoii peaxiuu 3N+ 3He — 'O + | p paBHa:
1) 0,69 MaB; 2) 1,20 MsB; 3)-0,77 M»aB;
4)-0,69 MaB; 5)-1,20 M»B.

17. MunumanbHas SHEpPrus HaJETAIOMIEH «-4aCTUIbl, HeoOXoauMmas s
OCYILECTBIICHHS siepHOi peakiuu ,Li+ tHe — ''B + ,n, papHa:
1)2,78 MaB;  2)4,38 MaB; 3) 1,01 MaB; 4)5,56 MaB; 5) 4,64 MaB.
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OTBETHI

Tema

Homep
3aaHUA

10
11
12
13

14
15
16
17
18
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OCHOBHBIE ®PU3NYECKHUE KOHCTAHTBHI 1 BEJINMYUHBbI
(OKpyTJICHHBIE 3HAUYCHHUS)

duznyeckass KOHCTaHTa (BesuyuHa) | O0o3HAUYEeHHE 3HaueHune
DneKkTpuyeckas MocTossHHAs €0 8,85-10 "% ®/m
MaruutHas noCTOAHHAs Lo 41-107 Tr/™M
CxopocCTh cBETa B BaKyyMe c 3-10° m/c
[TocTostHHAsT ABOTAIPO Ny 6,02:10% momp '
[TocTosinnas I1nanka h 6,626-10* JIx-c
h=h/(2m) | 1,0510 Ik-c
ATOMHAas €IMHUIIA MACChI a.c. M. 1,66-10’27 KI'
ITocTosiHHasA 3aKoHa cMenleHus: Buna B 2,9-107° MK
[Toctosinnas Credana — bonbiimana c 5,67-10°° Br/(m™K")
[MocTostanas Pundepra Ry, 2,07-10"° ¢!
R =R, /2mc) | 1,097-10" m™'
DHeprus MoKos 3JIEKTPOHA Ey 511 k3B
3apsi 2JIEKTpOHA E ~1,60-10"" Kn
Macca snexTpona m, 9,11-10°" xr
Macca nmporoHa my 1,67-10 %" xr

OTHOCHUTEJIbBHASA ATOMHAS MACCA HEKOTOPBIX M30TOIIOB
N SJIEMEHTAPHBIX YACTHUL

HM3o1on / yvactuna | Macca, a. e. M. H3oTon Macca, a. e. M.
! p (mpoTon) 1,00728 '“B (60p) 10,01294
o1 (HeHTpoH) 1,00866 ''B (60p) 11,00931
'H (mpotwui) 1,00783 "2C (yrmepon) 12,00000
*H (neiirepuii) 2,01410 "C (yrmepon) 14,00324
SH (tpuTuit) 3,01605 N (azor) 14,00307
JHe (remmif) 3,01602 >N (azor) 15,00011
“He (remmif) 4,00260 0 (xucrmopon) 15,99491
°Li (murwin) 6,01513 20 (xucmopon) 16,99913
TLi (uTwif) 7,01601 1Al (amomunuit) 26,98146
}Be (6epummin) 8,00531 20 Al (amomuHuiT) 29,99817
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