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OobsaacTh NpUMeHeHu st

®onx oneHouHbX cpenactB (POC) — saBisercss 00sA3aTENBHBIM TPUIOKEHUEM K padouei
nporpaMMe JTUCHHIUIMHBL «SlnepHas ¢u3mka» U 00ecreuymBaeT NPOBEPKY OCBOCHHS IUIAHUPYEMBIX
pe3ynbTaToB OOyueHus: (KOMIETEHIMH M MX HWHIAMKATOPOB) MOCPEICTBOM MEpPONPUATUN TEKYyIEH U
HpOMC)KyTO‘IHOﬁ arrecTalquu 110 AUCHUITIINHC.

Hesn u 3a1a4u (pOH/IA OLIEHOYHBIX CPEICTB
[lenbto @OH/IA OLIEHOYHBIX CPEJICTB SBJISICTCS YCTAHOBJICHUE COOTBETCTBHS YPOBHS TIOJTOTOBKH
oOyJaromuxcsi TpedoBaHusIM (heepaabHOr0 rOCyIapCTBEHHOTO 00pa30BaTEIBHOTO CTAaHIapTA.
Jis moCTHKEeHHS TOCTaBIICHHOH 11e1i DOHIOM OIEHOYHBIX CPEACTB M0 AUCIUILINHE «SnepHast
(bu3nKay pemarTcs CICAYIONINE 3a1auu:
— KOHTPOJIb M YIPABIICHUE IMPOILECCOM MPUOOPETEHHS] OO0YYaIOMIMMHUCS 3HAHWUN, YMCHHU U
HAaBLIKOB, IPCAYCMOTPCHHBIX B paMKax I[aHHOfI JUCHUITIIMHBI,
— KOHTPOJIb U OIIEHKA CTEIICHU OCBOCHHS KOMIICTEHIIHIA, TIPETYCMOTPEHHBIX B PAMKAaX JTAHHON
JUCHUIIINHEIL
— obecrie4eHne COOTBETCTBUS PE3y/IbTaTOB 00yUYCHHS 3a1a4aM Oynyiieil mpodeccnoHaIbHON
ACATCIIBHOCTH 4Y€pPC3 COBCPHICHCTBOBAHUEC TPAAWIMUOHHBIX W BHCAPCHWEC MHHOBAIIWMOHHBIX
METOI0B 00y4YeHHS B 00pa30BaTeIIbHBIN MPOIIECC B paMKaX JTaHHOM TUCIMILIHHBI.



1. Ilepeyenb NJIaHUPYEMBbIX Pe3yJbTATOB 00yUeHHS 0 JUCHHUILINHE, COOTHECEHHBIX C
IVIAHNPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbLHOM NPOrPaMMbl

1.1. B pe3ynbrare ocBoenus OIl OakamaBpuara OOyYarOnIUiCS JODKCH OBJIAACTh CICAYIOIIMMH
pe3ynbTaTaMu OOYYEeHHS 110 TUCHIUTIINHE:

Koo Haumenosanue komnemenyuu Koo u naumenosanue
Komnemenyuu UHOUKAMOPA 00CMUICEHUA
KomnemeHyuu
[1K-12 Crnioco0eH npuMeHsATh HOPMBI U 3-11K-12 3natb: HOpMBI U IpaBUiIa
IIpaBWIa IAEPHOM, paMalluOHHON, AIEPHOM, PaJUALIMOHHOM,
TEXHUYECKOM U MOKAPHOU TEXHUYECKOM U IOXKAPHON
0e301acHOCTH 0€30I1aCHOCTH;

V-1IK-12 YMmerb: npuMeHsTh
HOPMBI U IIpaBuUJIa sIAEPHOM,
paalliOHHON, TEXHUYECKOHN U
MO’KapHOH 0€30MacHOCTH;
B-IIK-12 BnaneTs: HaBbIKAMU
MPUMEHEHHUS HOPM U TPABUIT
SIZIEPHOM, paIMAllMOHHOM,
TEXHUYECKOHN U MOXKAPHOUI
0€30I1aCHOCTH.

1.2. Omanwt ghopmuposeanus komnemenyuii 6 npoyecce oceoenusn Oll baxkanaspuama

KOMIIOHEHTHI KOMIIETCHIINN, KaK ITPABHIIO, (POPMUPYIOTCS ITPU N3YICHUN HECKOJIBKUX TUCITUTUIHH,
a Takke B HEMaJoOW CTelMeHW B Tpolecce MpoxoxaeHus mnpaktuk, HUP wu Bo Bpems
CaMOCTOSITeNIbHOU paboThl oOydaromierocs. Bemmonnenne u 3ammura BKP sBistitorcss Bugom yueOHOM
NeSTENIbHOCTH, KOTOPHBIH 3aBepIiiaeT mnpoiecc GOpMUPOBAHUS KOMITETEHITUH.

Oranbl GOPMUPOBAHKS KOMIIETEHIIUN B MTPOIIECCE OCBOSHUS JUCITUTIITNHBI:
- HAYaJbHBIA STam — Ha ATOM dTane (HOPMUPYIOTCS 3HAHWEBBIE U WHCTPYMEHTAIBHBIE OCHOBBI
KOMIIETCHIINHM, OCBAaMBAIOTCS OCHOBHBIE KaTeropuu, QopmupyroTcs 0a3oBeie ymeHUs. CTyneHT
BOCTIPOM3BOAHUT TEPMUHBI, (DaKThI, METOIbI, TOHATHS, IPUHIIMIIBI U TIPAaBUJIA; pelIaeT yuyeOHbIe 3aJaun
1o ob6pasiy;
- OCHOBHOM »Tam — 3HAHUS, YMEHHWs, HaBBIKH, oOecreurBarmuye (opMUPOBAHUE KOMIIETEHIIUH,
3HAYMTENIbHO BO3PACTalOT, HO €Il€ HE JIOCTUTAIOT WTOTOBBIX 3HaueHuWi. Ha sTom sTame cryaeHT
OCBaMBAaeT aHAJUTHUECKHE JEHCTBUS C MPEAMETHBIMH 3HAHUSMHU 1O JUCIHIUIMHE, CIIOCO0EH
CaMOCTOSITENIbHO peliaTh y4eOHbIe 3a7auM, BHOCS KOPPEKTUBBI B aJTOPUTM JIEHCTBHM, OCYIICCTBIISS
KOPPEKIIHIO B X0J1e pa0OThI, MEPEHOCUT 3HAHUS 1 YMEHHSI HA HOBBIC YCIIOBUS;
- 3aBepUIAIOIIMIA dTalm — HA 3TOM JTale CTYJEHT JOCTHTAaeT UTOTOBBIX IMOKAa3aTeNIel MO 3asBICHHOMN
KOMIIETEHIINH, TO €CTh OCBaWBaeT BEChb HEOOXOAUMBII 00BEM 3HAHUH, OBIIAZICBACT BCEMH YMEHUSIMU U
HaBBIKaMH B cdepe 3asBieHHON KommeTeHIMU. OH CrocoO€H HCIOJIb30BaTh ATH 3HAHUSA, YMEHWSI,
HABBIKU TIPU PEIICHUH 33/1a4 MOBBIIIEHHOHN CIIO’KHOCTU U B HECTAHJIAPTHHIX YCIOBUSX.

Otanbl  pOpMUpPOBAHUS KOMIETEHIIMH B XOJE OCBOCHHS JUCIHUIUIUHBI OTPAXalTCS B
temaTudyeckom riane (cm. PTIJT).

1.3. Cs13b Me:xkay popMupyeMbIMH KOMIIETEHIIUSAMH H OPMaMM KOHTPOJISI HX OCBOEHHUS

Ne | KonTposupyembie HNuauxkarop HaumeHoBaHue
n pa3naesbi(TeMbl) JIOCTHKEHU S OLIEHOYHOI'0
/ AUCHHUILIMHBI KOMIIeTeHIIHH cpeacTBaTeKyuei
n U MIPOMEKYTOYHOM
arrecran
UM

Tekymas arrecTanusi, 5 ceMecTp

1.| AtomHoe s1po 3-11K-12; V-IIK-12; B-I1K-12 cobecenoBaHue,
TECT, KOHTPOJIbHAS




pabora, yCTHBIN
oTpoc

SnepHble B3auMOeHCTBUSA

3-I1K-12; V-11K-12; B-I1K-12

TECT, KOHTPOJIbHAS
pabota, yCTHBII
onpoc

IIpomexxyTouHasi aTTecTamusl, 5

cemecTp

DK3aMeH

3-I1K-12; V-I1K-12; B-I1K-12

Bonpocsl k 3x3ameny




2. OnucaHue nMoka3aresieil 1 KpuTepueB OLIEHNBAHUSI KOMIIeTEHIHII HA Pa3JIMYHBIX 3Tanax uxX opMUPOBaHUS, ONTUCAHME IIKAJI OLlEHUBAHUSA
KoneunbiMu pe3ynbTaTaMu OCBOCHHS IPOrpaMMbl JUCLUHUILUIMHBI SBISIOTCS CPOPMUPOBAHHBIE KOTHUTHUBHBIE JIECKPUIITOPBI «3HAThY, «YMETbHY,

«BJIAJIETH», PACIIMCAHHBIE N0 OTJEIbHBIM KOMIIETCHLIMSAM, KOTOpbIE IpUBeAeHBI B I1.1.1. dopMupoBaHue 3TUX AECKPUNTOPOB MPOUCXOIUT B MPOLECCE

M3YYEHHUS JUCLUIUIMHBI [10 3TallaM B paMKax pa3JIMYHOrO BHJIA YUEOHBIX 3aHATUI U CAMOCTOSTEILHON paOOThI.
Brigensitores Tpu ypoBHS chOPMUPOBAHHOCTH KOMITETEHIMI HA Ka)KIOM 3Tarie: HOPOTOBBINA, TPOABUHYTHIN U BHICOKUU.

YpoBHuU Conep:karesibH OcHoOBHbBIE NPU3HAKHU Bbl/IeJIeHUS] YPOBHS BPC, ECTS/IIatu6anabu
oeonucaHue % asilKaJja s
YPOBHS 0CBOEH OlleHKH
s JK3aMeHa/3auera
Boicokmii TBopueckas IeATeNbHOCTh | Bxraouaem nudicecmoswuii yposeHs.
Bce 6uovi komnemenyuii CTyneHT 1eMOHCTpUPYET CBOOOIHOE
oOJlamanue
chopmuposarvl Ha KOMITETEHIIUSIMH, CITIOCOOCH MPUMEHHUTH UX B A/
8bICOKOMYPOBHE 8 HECTaHIAPTHBIX CHUTYAIIHSIX: TOKA3BIBACT 90-100 Orna
coomeemcmauu ¢ yeasamu YMEHHE CaMOCTOSITENIbHO IPUHUMATD Ho/
u 3a0avamu perieHue, 3auTen
OUCYUNTIUHDBL pemars npobiieMy/3agady TeOpeTUIECKOr0 WU o
MIPUKJIAHOTO XapaKTepa Ha OCHOBE U3YUYEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTHIA
IpoaBUHYTHII [TpumeHeHre 3HAHUN U Brrrouaem nusicecmoswyuii ypogens.
Bce 6uovr komnemenyuii yMeHUH B 00Jiee MMPOKUX CTyaeHT MOXKeT JJOKa3aTh BIaJICHHUE B/
chopmuposarvl Ha KOHTEKCTaX yueOHOW U KOMITETEHIUSMU: IEMOHCTPUPYET 85-89 Ouenn
NPOOBUHYMOM YPOBHE 8 npogecCuOHAIBHON CIIOCOOHOCTh XOpOIIo/
COOmMeemcmauu ¢ NESATEIIBHOCTH, HEKENU 10 |  coOuparTh, CUCTEMATU3UPOBATh, 3auTeHo
yenamu u aHAJIM3UPOBATHU ITPAMOTHO HCITOJIb30BATh
uH(pOpMAIIHIO U3
3a0ayamu OUCYUNTIUHDBL oOpasiry, OombIeit momnei CaMOCTOSTENIbHO HAalCHHBIX TEOPETUUECKHUX
CaMOCTOSITEITLHOCTH U HMCTOYHUKOB ¥ WILTFOCTPUPOBATH UMHU C/
WHUIUATUBBI TEOPETUYECKHE MOJIOKEHUS UIH 75-84 Xopomr
000CHOBBIBATHITPAKTUKY TPUMCHECHHS. o/
3adreH
0
Iloporosnwlii PenponykruBHas CTyneHT IeMOHCTPUPYET BIIaJICHUE 65-74 D/Y noBneTBopuTENbH
o/
Bce 6uovi komnemenyuii JesITeNIbHOCTD KOMITETEHISIMU B CTaHJAPTHBIX CUTYalIHsIX: 3auTeH
0




cpopmuposanvl Ha

u3JaraeT B Ipeeiax 3aaad Kypca

nopo206om TEOPETUYCCKUH TPAKTUICCKU 60-64 E/ Hoc/p3 CACTBCHHO
o qT
ypogne KOHTPOJIMPYEMBIN MaTepral. atre
HO
Hwu:xe moporosoro OTcyTcTBHE IPU3HAKOB ITOPOTOBOTO YPOBHS: KOMIIETCHIINU HE 0-59 HeynosnerBopurensx
c(hOpMHUPOBAHBI. o/He3aureHno

CTy,I[CHT HE B COCTOSHHU ITPOACMOHCTPUPOBATH O6J'Ia,Z[aHI/IC KOMIICTCHIUSAMH
BCTAHJAPTHBIX CUTYyallUAdX.




OneHuBaHue pe3ynbTaToB 0OOYYEHHUS CTYIEHTOB MO TUCHHUIUIMHE OCYIIECTBISETCS MO perjaMeHTy
TEKYIIETO KOHTPOJIS ¥ MPOMEXYTOUHOM aTTeCTaliH.

Kpurepuu onennBanusi KOMIETEHIUNA HA KAXAOM 3Tare U3y4eHUs TUCLUIUIUHBI ISl KaXK0TO BUAA
OIICHOYHOTO cpeacTBa U npuBoaiTcs B 1. 4 ®OC. MToroBeiii ypoBeHb CPOPMUPOBAHHOCTH KOMITETCHIIUH
[P U3YYEHUU JUCIHUILTNHBI OnpeiensieTcs mo tadymie. [Ipu 3ToM ciieryeT MOHUMATh, 9TO TPAaHUTA MEKIY
YPOBHSIMU 11 KOHKPETHBIX PE3yIbTaTOB OCBOCHHUS 00pa30BaTEIbHON MIPOrpaMMbl MOXKET CMEIIATHCS.

YpoBennb Texkymmit IIpome:xxyTouHast
c(opMHpPOBAHHOCT KOHTPOJIb arrecranus
HKOMIIeTeHU MU

BBICOKHI1 BbICOKHI1
BBICOKUI NnPOOGUHYMbLU 6bICOKUU
BbLCOKULL NPOOBUHYMbLL
nopo2coawiii BbICOKULL
8bICOKUU Nnopo2o8blli
IIPOABUHYTHIN NPOABHHYTBIA NPOABHHYTBII
NnpOOBUHYMbLLL NnOpO208bll
nopo2oswiii NPOOBUHYMbLLL
MOPOToB NMOPOTroBbIi MOPOroBbIi
Bl
MOPOroBbIN HM’Ke I0POroBOro
HUXKE TOPOTOBOTO HIZKE OPOTOBOTO "

3. Meroanyeckue MaTepuHajbl, ONpelesilOIIMe NPOUeIyPbl OIEeHUBAHUS 3HAHMI, YMeHWMId,
HABBIKOB M (WJIH) ONBITA AeATEIbHOCTH, XaPAKTEPHU3YIOLIUX 3Tanbl GOPMUPOBAHMA KOMIIeTeH M

— HWroroBas arrecrauus NO AUCLUMIUIMHE SIBISETCS HHTETPAIIbHBIM I0Ka3aTelIeM KauecTBa
TEOPETHUYECKUX U MPAKTUYECKUX 3HAHUM M HABBIKOB OOYYAIOIIMUXCS MO JTUCHUIUIMHE U CKJIAJBIBACTCS U3
OLICHOK, MOJYYEHHBIX B XOJ€ TEKYIIEeH U TPOMEKYTOUHON aTTECTAIUH.

— Tekymas arrecranusi B CEMECTpPE MPOBOAUTCA C LEIbI0 OOECIeYeHUs CBOEBPEMEHHOMN
00paTHO¥ CBSI3H, JJIs1 KOPPEKIIMHU O0yUEHHUS, aKTHBU3AIIMH CAMOCTOSATEIHLHON paboThl 00yJarOITHUXCsl.

— IIpomexyrounas aTrectanus TMpeqHa3HAYeHA NS OOBEKTHBHOTO TOJITBEPXKICHUS W
OILICHUBAHUSI JOCTUTHYTBIX PE3Yy/IbTaTOB O0yUEHUS TOCTIE 3aBEPIICHUS N3YUEHUS JUCIUTIIINHBL.

— Tekymas arrectanus OCyIIECTBIISIETCS JIBa pa3a B CEMECTP:

o koHtponbHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcst B 2IEKTPOHHYIO BEJJOMOCTh HE MO3/IHEe 8
HeZenu yueOHoro ceMecTpa. Bkitodaer B ceOs OlleHKY MEPONPUSITUI TEKYIIEr0 KOHTPOJIS ayAUTOPHON U
CaMOCTOSITENTLHON paboThl 00y4aroIIerocs Mo pasjesiaM/TeMaM yuyeOHON AUCHUIUIHHBI ¢ 1 1o 8 Hexento
y4eOHOTro ceMecTpa.

o koHTpoabHas Touka Ne 2 (KT Ne 2) — BeicTaBiIsieTCsi B QJIGKTPOHHYIO BEJIOMOCTh HE TO3]HEE
16 negenu yueOHOTO ceMecTpa. Brirodaer B ce0s OIEHKY MEPOIPHUATHI TEKYIIET0 KOHTPOJIS ay TUTOPHOM
Y CaMOCTOSITEITLHOM paboThl 00YYarOIIETOCs 10 pa3jienam/TeMaM y4eOHOU JTUCITUTIINHEL ¢ 9 1o 16 Hexenro
y4eOHOTro cemecTpa.

— Pesynbrarel Tekymiell M MPOMEXYTOUHOH aTTecTalliy MOABOIATCS MO MIKaje OayulbHO-
PEUTHHTOBOM CUCTEMBI.

JTran pedTUHIOBO Hepneas ba
cucteMbl /OneHOYHOE JIJI
CpelacTBO MuHuMymM™ Makcumym
**
Texymasi aTrecramusi 1- 36 - 60% ot 60
16 MaKCcUMyMa
KontpoabHasi Touka Ne 1 7-8 18 (60% ot 30
30)
Co0OecenoBanue 8 18 30
KontpoabHasi Touka Ne 2 15- 18 (60% ot 30
16 30)




KonTponbHas padoTa 16 9 15

Tect 9 15

IIpomexxyTouHas aTTECTAIUS - 24 — (60% 40

40)

DK3amMeH -

Bonpoc 1 - 12 20

Bonpoc 2 - 12 20

HUTOI'O no nucuuninue 60 100

* - MuHuUMalbHOE KOJIMYECTBO OAJUIOB 3a OLIEHOYHOE CPEJICTBO — 3TO KOJIMYECTBO 0ayioB, HAOpaHHOE
00y4aroImuMCsl, IIPU KOTOPOM OLIEHOYHOE CPEJICTBO 3aCUUTHIBACTCS, B IIPOTUBHOM CIIydae 00yJarolIuics
JOJDKEH JIMKBUAMPOBaTh MOSBMBIIYIOCA — aKaJEMHUYECKYIO 3aJOJDKEHHOCTh 10  TEKyIled WM
MPOMEKYTOUHOW arrecTanud. MUHMMalIbHOE KOJIMYECTBO OAJUIOB 3a TEKYIIYI aTTeCTalHuio, B T.d.
OT/EJIbHOE OLICHOYHOE CPE/ICTBO B €€ COCTaBe, U NPOMEXKYTOUHYIO arTecTanuio cocraiser 60% or
COOTBETCTBYIOIIMX MaKCUMAaJIbHBIX 0aJlIOB.

4. TunoBble KOHTPOJIbHBbIE 3aJaHHUSl WM HHbIe MaTepHaJibl, He00X0AUMbIe /ISl OLleHKHM 3HaHWI,
YMEHHUii, HABbIKOB



MUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3BOBAHHNSA POCCUMCKON ®EJEPALIUU
®EJJEPAJIbHOE I'OCYJJAPCTBEHH OE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/EHUE BBICIIE[O OBP A30BAHUS

«HauumoHanbHBIUH UCCIENOBATENbBCKUN sSNEepHBU yHUBepcuteT « MUDU»

OOHUHCKHUY MHCTUTYT ATOMHOM JHEPreTUKHU —

(1)I/IJ'II/IaJ'I Q)ez[epanLHoro TroCydapCTBEHHOT'O aBTOHOMHOTI'O O6pa3OBaTeJ'II>HOl"O YUpPEKACHUS BBICIICTO 06pa30BaHI/IH

«HaumoHanpHbIN McCcaen0BaTENbCKUN siAepHbId yHUBepcuTeT « MUDU»

(MATD HUSTY MUDH)

OTJIEJIEHUE SITEPHOU ®U3UKH U TEXHOJIOT U

Hanpasnen 14.03.01 «SInepHasi JHepreTuka u TenJa0Qpu3nNKa

uc

IIOATOTOBK

n

OO6pazoBatenbH «MoHTaxk, HaIaIKa 1 PeMOHT 00opyaoBaHusa AJC»

asmporpamma
JucuuIimmHa Snepuas dusnka
BOITPOCHI K OK3AMEHY

1.  BeposTHOCTH y-IEpeXO0B U IIpaBuiia 0TOOpA.

2. Bunpl u 3Heprus 6era - pacnaza. JJopoxkka cTabMIBHOCTH.

3. Bwuapl pain0aKTUBHOCTH U 3aKOHBI PaIMOAKTUBHOTO PACIa/ia.

4.  BHYTpEHHss KOHBEPCHs 3JIEKTPOHOB.

5.  BropuuHble HEHTPOHBI JeNIeHUs Sep.

6.  BblgeneHue u MOIJOLIEHUE SHEPTUU B sIIEPHBIX B3auMojecTBusax. [lpumepsr.

7. T'a3oBble A€TEKTOPHI HOHU3UPYIOMUX U3TydeHUH. OCHOBHBIE TPEOOBaHMUS.

8.  Jlemenue saep CHOHTaHHOE U BBIHYKACHHOE. DHEPIHsl, BblJessseMast IPH JICJICHUH.

9.  Jlenenwue sinep. OCHOBHBIE CBOWCTBA.

10. /locTomHCTBa MOJYIIPOBOJAHUKOBBIX JIETEKTOPOB, IPUMEPHI CIIEKTPOB.

11. 3axoHbI cOXpaHEHUs B SACPHBIX PEAKIHIX U UX OCOOCHHOCTH.

12. 3ana3npiBaroniue HEUTPOHBI IEIEHUS SIIEP.

13. H3mepeHwue CEKTPOB Y-KBAaHTOB CHUHTHIUISIIIMOHHBIMH JETEKTOPAMH.

14. HouwuzanuonHsle kamepsl. [IpuHIMn qeiicTBys, TOCTOMHCTBA U HEJOCTATKU.

15.  HMcTOYHMKH y-U3ITydeHHUS.

16. Macca u 3Heprus CBsI3U aTOMHBIX SI/IEp.

17.  MexanusM aeneHus. DHepreTUUecKuil 6apbep JeneHusl.

18. HepmocTaTku U JOCTOMHCTBA CIIMHTHIIISIIIMOHHBIX JETEKTOPOB.

19. OOGmmuit Xxapakrep B3aMMOACHUCTBUS Y-H3IIyUEHHs C BEIIECTBOM.

20. OcHoBHbIe 3(h(heKThI B3aMMOAECHCTBHS 3apSKEHHBIX YACTHUIL C BELIECTBOM.

21.  OcHoBHbIE () (HEKTHI B3aNMOICHCTBHS Y-H3ITYUSHHS C BEIIECTBOM.

22.  Oco0eHHOCTH MPOXOKIACHUS PTEKTPOHOB YePEe3 BEIIECTRO.

23.  Oco0OeHHOCTH MPOXOXKICHHSI O-9aCTHII Yepe3 BEMIECTRO.

24. TlomynmpoBOJHHUKOBEIE JEeTEKTOPHI. TpeOoBaHMs K MaTepraaM.

25. TloHsATHE O CEUYEHUH SJIEPHOM PeaKIMU U €ro SHEPreTHIECKOM 3aBUCHMOCTH.

26. TloHsTHE O TEOPHH JCIICHUS SIEP.

27. TloHATHS O MEXaHHW3ME U TEOPUH Ol-pachasa.

28. IlpuHIMIBEI pabOTH TOJYIPOBOIHUKOBBIX JIETEKTOPOB.

29. IIpomopuuoHanbHbIe cyeTunKh. [[pruHINI AeCTBHSI, TOCTOMHCTBA.

30. PammanuoHHBIN 3aXBaT HEUTPOHOB. 3HAYCHUE U OCOOCHHOCTH PEAKIIHH.



31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

PagnoakTuBHBIE CEMENCTBA U IPABUIIA CMEILECHNUS TP O-paclaje.
Pe3onancnas hopmyna bpeiita-Burnepa. XapakTepucTHKNA PE30HAHCOB.
ConocraBneHune paiMo0akTUBHOTO pacnaja U akKTHBALIUU.

Cocras, pazMepsl U (hopMa aTOMHBIX SAEP.

CocraBHoe sapo. ['unoreza H. bopa, kaHanb! peakuuu.

CnyH 1 MarHUTHBI MOMEHT aTOMHBIX A1ED.

CUMHTWIUIALMOHHBIE 1€TEKTOPbI, IPUHIUIIBI PAOOTHI.

Cuertuuku I'efirepa-Mrosuiepa. [IpuHiun geicTBus, JOCTOMHCTBA.
Tpexoseie neTekTopsl. ICKpOBBIE KAMEPHI.

TpekoBbie nerekTopsl. Kamepsl Buiibcona.

TpexoBeie neTekTopsl. [1y3bIpbKOBBIE KAMEDBI.

TpekoBble neTekTOpbl. SAnepHbie HOTOIMYIBCUU.

VYupyroe paccesnue yactuu. ViMmmynscHas quarpaMma.

VYpoBHM 3HEPrUH BO30YKICHHOT'O SIpa U MX XapAKTEPUCTUKU.
@DOTOINEKTPOHHBIE YMHOKUTEIU. KOHCTPYKIUSA U HAa3HAYCHHUE.
DHepreTuyeckoe pacrnpeeseHue 3I1eKTpoHoB pu B - pacnaze.
DHeprus a-pacrnaja U CHeKTpbl oi-4acTHLL.

SAnepHas uzomepus.

Snepuble peakunu. Knaccuduxanus, sHepreTuueckas 1uarpaMma.

KpnTeplm H HIKAJAa OHCHUBAHUSA

Ouenka Kpurepun oneHku

OtnnyHo HcuepnbIBaromuii 0TBET Ha BOIPOCH OMJIeTa, MPAaBUIIBHOE PEIICHNE
36-40 3a/1a4u.

Xoporo [Tpu oTBeTe Ha BONPOCHI OBUIN TOMYLICHBI HEKOTOPHIE HETOYHOCTH B
30-35 OTIpeJIeNICHUsX, B BBIBO/IaX (POPMYJI, MPaBHILHO C(HOPMYITHPOBAH

oAXO0J K pCHICHUIO 3aa4u.

20-29

Y 10BIETBOPUTEIIBHO He nan oTBeT Ha OAMH U3 BONIPOCOB, WK HE CHOPMYITHPOBAH JaKe

moAXOJ K pCHICHUIO 3aa4u, TN JOIMYIICHBI rpy6LIe OH_II/I6KI/I,
HCIIOHUMAaHWE€ HEKOTOPLIX pa3aciioB KypCa IIpHu OTBETC HA
TCOPCTUYCCKUEC BOIIPOCHI TTPHU TPABUIJIBHO pemeHHoﬁ 3agaydc.

Hey)IOBJ'IeTBOpI/ITCJ'IBHO Her IMMPaBUJIbHOI'O OTBE€TA HU HAa OAWH TeopeTI/ILIeCKI/II\/'I BOIIPOC U HE
20 1 MeHBIIIE peuICHa 3a1av4a Wi HET OTBETA HA OJUH N3 BOIIPOCOB

9K3aMCHAIIUOHHOT'O Ounera u Ha AOMOJHUTCIIbHBIC BOITPOCHI 110
JAUCIUIIIIMHC U HE CCI)OpMy.]II/IPOBaH AAXKE TOAXO0 K pCHICHUIO 3aJa1H.
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¢briman denepaabHOro rocyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbLHOIO YUPEXKISHHSI BBICIIETOo 00pa3oBaHUs
«HaumoHanpHbIN Mccaen0BaTENbCKUM siAepHbId yHUBepcuTeT « MUDU»

(MATD HUSTY MUDH)

OTJIEJIEHUE SITEPHOM ®U3UKH U TEXHOJIOT U
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JucuuIuimmHa Snepuas dusnka

BOITPOCHI Ui COBECEJJOBAHMUSA

Pa3nen AtomHoe s1po
1 Cuyuaiinble COOBITHS U CITy4yailHble BEJIUUUHBI.
2 OyHKOWA pacnpeesieHus U ee XapaKTePUCTHKH.

3 UYro HazpIBaeTCss OMHOMMAIBHBIM paclpe/leIeHUeM U K KaKUM CITy4aifHbIM BETMYHHAM OHO
MIPUMEHSETCS.

4 Yro Ha3bIBaeTcs pacupenenenueM [lyaccona? IlpuBectu npumMeps! pacrpeaencHus 1
OOBSICHUTh U3MEHEHUE (POPMBI TPU U3MEHEHUHU CPEHEro 3HAUEHUsl.

5 Uro HazbiBaeTcs pacnpenenenueM ['aycca? [IpuBectu mpumMep anmpoKCHMAaIMK
pacnpenenenus [lyaccona pacnipenenenuem ['aycca.

6 IIpuBectu mpuMepsl IPUMEHEHUS AUCKPETHBIX PACTIPEACTICHUIA B IACPHON (QHU3HKE.

7 BriOopounsble cpennee u aucnepcus. Mx cpoiicTsa.

8 [IpuuuHBI MOSABICHUS U IPUMEPHI CHCTEMATHYECKUX M CITYYallHBIX OIMIMOOK.

9 IIpakTHyeckoe 3HAaYEHUE CTATHCTUYCCKUX METOJIOB aHAIIN3a IKCIIEPUMEHTATLHBIX JTAHHBIX.
10 Yro Ha3wIBaeTCS MEPHOIOM TTOJTypachaa?

11 Kakwue siapa Ha3bIBatOTCS paJuOaKTUBHBIMU?

12 Yro Ha3pIBaeTCd aKkTUBALMEH?

13 ®usnueckuii CMBICT 00JIACTH YCTOMYHUBOCTH CTAOMIIBHBIX SIJIEP W CIIOCOOBI pacmaja
HECTaOUIIBHBIX S/IEP, JISKAIUX BBIIIE U HUXKE 00JACTH YCTOWYMBOCTH.

14 3axkoHOMEpPHOCTH PATUOAKTHUBHOTO pacmiana, GU3NIeCKUuil CMBICH A, T, T1/2 ¥ BRIpaKEHUS, HX
CBSI3BIBAIOIIINE.

15 [laTb ompenenenue nepuoja rnoixypacrnaja v nokasarb METOIUKY ornpeaeneHus T1/2 mo
pe3ylbTaTaM U3MEpEeHU YMEHbBIIIEHUSI aKTUBHOCTH 00pa3iia BO BpeMEHHU.

16 3axkoH HAKOIUIEHUS YMCIIA PAAMOAKTHUBHBIX s/ep MPU aKTUBALIMH.

17 Tlokasatp Ha rpaduke ciocoOsl onpenenenus Tizu Ao.

18 Yto moka3pIBalOT KPUBHIE HHTETPATIBHOTO U JU(PPEepeHIINATHLHOTO pacpeieieHU o-4acTuIl?
19 OmpeneneHue TOHKOTO M TOJICTOTO O-MCTOYHUKA.



20 Buabl notepb SHEPTUU O-YACTHIL IPU MPOXOKIECHUHU Yepe3 BEIIECTBO U UX BKJIAJ MPU
Pa3IMYHBIX SHEPTUIX O-4ACTHII.

21 YeM 0OBACHUTH NPSMOIMHEHHBIN MMyTh 0-4ACTHII B BO3AyXe?

22 Kak u3MeHs0Tcs (Ha4epTUTh) UHTETpaibHast U AuddepeHnmanbaas KpUBbIE IPH U3MEHEHUH
JaBJICHUS BO3/yXa B 00bEMe MEX/1y HCTOUHUKOM H JETEKTOPOM ISl TOHKOTO O-MCTOYHUKA?

23 Kak 00BsACHUTH pa3OpocC ITHH IPOOETOB 11 MOHOXPOMATHUECKUX O-4acTHI[?
24 OueHHTh €CTECTBCHHYIO IIIMPHHY PACIIPEIICIICHUS 0.-4aCTHI] 110 JITTMHAM Tpo0era.
25 OueHHTh CpeHHEe TIOTEPU SHEPTUH Ol-YaCTHIl B UCTOYHHUKE.

26 VictouHMK B-u3mydeHUs, IETEKTOpP U CXeMa IKCIEPUMEHTAIbHOIO YCTPOUCTBA I U3YUCHHUS
MIOTJIOIIEHUS OeTa-4acTHIl B BEIIECTBE.

27 Bunsl B-pacmaja.

28 Cnextp B-pacnaza.

29 Bunasl notepb SHEPrUn B-4acTHI B BEIIECTBE.

30 Mertox onpexnenenus koddduurenTa ocnadaeHus M0 TOIIMUHE TOJIOBHHHOTO OCTIa0ICHHUS.
31 Yro Takoe mpoOer 3JIEKTPOHOB M OCOOCHHOCTH X JIBUKCHHS B BEIIECTBE.

32 Ilporecchl B3aNMOACHCTBUS Y-KBAHTOB C BEIIECTBOM.

33 Hanmcars BeIpaskeHUsI JUIs OTIPEICICHUS JIMHEIHOTO ¥ MAaCCOBOTO KOA(P(PHUIIMEHTOB
ocTabNeHus I BCEX MPOLIECCOB B3aUMOICHCTBHS.

34 TloncunTtaTh MaccoBble KO GUIMEHTHI TOTJIOMIEHHS [UIS PA3JIMYHBIX MaTEPHAIOB
IIOTJIOTUTENS U CLIEIaTh 3aKJIIFOYEHHUE O BIUSHUHA KOMIITOHOBCKOIO IPOLECCa B3aUMOIEHCTBUA
IIPU UCCIIEYEMOM SHEPIUU Y-KBaHTOB.

35 VYcrpolicTBO ¥ MPUHITUIT JSHCTBUS CHIMHTHIUBSIIIAOHHOTO JIETEKTOPA.

36 Bo3moxHbI 3 (PeKT HapyIICHHUS SKCTIOHSHITUAIBHON 3aBUCHUMOCTH OCJIA0JICHUS
WHTEHCUBHOCTH BCJIEJICTBUE MHOTOKPATHOTO KOMIITOHOBCKOTO PACCEsHHUSI.

37 Haiitu TONIMHY CIIOSI MOTJIOTUTENS TOJOBUHHOTO OCTIa0IeHHUS TOTOKA Y-KBAHTOB JIJISI OJTHOTO
W3 BEIIECTB (110 3aIaHUIO0 TIPETIOIaBaTeIs ).

38 Bo3HMKHOBEHHME y-H3/TydeHHs B HcTouHMKe ' CS.

0) KpuUTepuu OIEHUBAHMS KOMIETCHIUH (pe3yIbTaTOB):
® [I0JJHOTa OTBETOB HA BOIPOCHI;
® yMEHHE MOSICHUTH CBS3b MEXKY PA3TUYHBIMU (GUZUYECKUMU BEIMUYNHAMU;

B) OIMCAHWE NIKAJIBI OIICHUBAHMS:

MakcumanbHas cymMMa 6aiioB 3a coOeceioBanue — 20 6asioB.

Ecnu crynent HaOpai 3a cobeceioBanre MeHbIIe 12 6alijioB U €ClIM OTCYTCTBOBAJI IO
HEYBa)XXHUTEJIbHOIN MPUUMHE, OH UMEET BO3MOXKHOCTb NepecaaTh COOECeJOBAHNE C TOHMKAIOIIUM
koa¢ppunmentom 0,8. To ecTb MakcHUMaIbHOE KOJIMUECTBO HAOpaHHBIX OaiyioB 16.

[Ipu OTCYTCTBUM 1O YBRXKUTEIBHOM MPUUMHE TOHMKAIOIINH KOAPPHUIIMEHT HE BBOIUTHCS.

OTMeTKa «OTJMYHO» CTaBUTCSI, ECITH:

— U3YYEHHBI MaTepHall U3JI0>KEH IOJIHO, OTIPE/IETICHNUS JaHbl BEPHO;

— OTBET MOKA3bIBACT MIOHMMAHNE MaTepraa;

— o0y4aroluiics MoKeT 000CHOBATh CBOM CYXKICHUS, IPUMEHUTh 3HAHUSI HA MPAKTHKE, TPUBECTH
HEOOXOIMMBIE TIPUMEPHI, HE TOJIBKO 110 YICOHHKY ¥ KOHCIIEKTY, HO M CAMOCTOSITEIEHO COCTABJICHHEIE.
OTMeTKa «XOPOII0» CTaBUTCS, ECIIN:

— M3YYCHHBIA MaTepHall H3JI0KEH JI0CTaTOYHO TIOJTHO;

— IIpH OTBETE JOMYCKAIOTCS OUIMOKH, 3aMHUHKH, KOTOPbIe 00YyUYalOIMiCs B COCTOSHUU UCIIPABUTh
CaMOCTOSITENILHO IIPU HABOSILIUX BOMPOCAX;

— 00y4aroLuiics 3aTpyAHAETCs ¢ OTBETaMH Ha 1-2 JOMOJHUTENBHBIX BOIPOCA.

OTMmeTKa «y10BJI€TBOPUTEIbHO» CTaBUTCS, €CIINU:

— MaTepua U3JI0KEeH HEMOIHO, C HETOUHOCTSAMH B ONPEICICHUH MOHATHH Wi HOpMyTHpPOBKE



ONIPEICIICHUN;

— MaTepuall U3JlaraeTcs HeMmocIea0BaTENbHO;

—00y4Jaronuics He MOKET IOCTATOYHO TIYOOKO M JOKa3aTelIbHO 000CHOBATH CBOM CYXKICHUS U
IIPUBECTU CBOU IIPUMEPEI,

—Ha 50% MOMOJHUTETBLHBIX BOIPOCOB JIaHBl HEBEPHBIC OTBETHI.

OTMeTKAa «HEY/A0BJIETBOPUTEIBLHO» CTABUTCSI, €CIIH:

— IIPY OTBETE OOHAPYKMBACTCS MTOJTHOE He3HAHUE M HETIOHMMaHUE U3y4aeMOro MaTepurara;

— MaTepuall U3JIaraeTcs HeyBepEeHHO, OCCIIOPSII0YHO;

— JaHBI HEBEpHBIE OTBETHI OoJiee yeM Ha 50% MOTOJHUTEIBLHBIX BOIIPOCOB.
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KOMILIEKT 3AJAHUM OJISI KOHTPOJIbHOM PABOTHI

Bapuanr 1

3ananue 1

OmnpenenuTh MUHUMAIBHYIO KHHETHUYECKYIO SHEPTHI0 HEWTpOHa, NMPH KOTOPOW HAuWHAETCs
peakmusa 27Al(n,p)*"Mg.

3ananue 2

Pammonykmun 22P, mepuon momypacmazia kotoporo Tz = 14,3 cyTok, oO6pasyercs B siepHOM
peakTope ¢ MOCTOSAHHOH cKkopocThio = 2,7-10%10ep/c. Uepes ckonbKko BpeMeHH TI0cie Hayana
06pa3oBaHUs €ro aKTUBHOCTh CTaHeT paBHoii 1,0-10%5k.

Bapuanr 2

3ananue 1

BEIUMCIIUTE SHEPTHIO, BBIEIAEMYIO B peakiusax Y (n,p) u 8Y(n,a)). DHepruu cpsa3u Ha ouH
HykIio aaep “He, 8°Y, 8Sr u 8Rb pasusr 7.074, 8.717, 8.706 u 8.697 M»3B, cOOTBETCTBEHHO.

3ananue 2

BeraucnnTs yaensHble akTuBHOCTH 2*Na 1 2°U, nepuos! momypacnaga KOTOpBIX paBHEI 15
yacoe u 7,1+ 108 1em coOTBETCTBEHHO.

Bapuant 3

3ananue 1

Beruucnuts B a.e.M. Maccy 2'Al, sHeprus cBa3u sapa KoToporo papHa 224,9586 MaB.

3ananue 2

Kakas 10715 painoakTUBHBIX siiep KoOabTa, HEpUO/] MoIypaciaia KOTOpsIX paBeH 71,3 cyTok,
pacnagetcs 3a mecsr (30 cyTox)?

Bapuanrt4

3amanue 1

Paccunrats yenbHbIe 3Hepruu cBs3u saep “Be, °F, 271 u 2°Bi. [ToscHUTH MOTy4eHHBIC
PE3yNbTATHL.

3amanue 2



AKTHBHOCTB TIpenapara 2*Na uepes 20 yacos crana pasHoii 1,0-10°5k. Haiitn akTHBHOCTB
CBCIKCTIPHUTOTOBJICHHOI'O IIpCriaparta U €ro yACJIbHYIO dKTUBHOCTD.

Bapuanr §

3amanue 1

K 236 144 go 92 Ky

aKasi SHEprus BBIIEIUTCA IIPH JIEICHUM pa “g; Ha spa u , €CJIM Y/IeJIbHBIE

SHEPTUHU CBSI3M HA OJMH HYKJIOH 3THUX sijiep paBHbl 7,59 8,26 8,57 M»aB?

3amanue 2

AKTHBHOCTb HEKOTOPOI'O PaMOM30TONA YMEHbIIAaeTcs B 2,5 pa3a 3a 7 cyrok. Haiitu ero nepuoa
noJiypacnazaa

Bapuaur 6

3ananue 1

BEIYHCINTS B a.e.M. Maccy sapa “2C, 11 KOTOPOTO SHEPTHs CBA3H HA OJMH HYKJIOH paBHa 7,680
M>B.

3agaHue 2

OnpenenuTh SHEPTHIO, BhAedeMyto B peakiusax **Ho(n,y) u ®Ho(n,2n). Y nensuas sneprus
CBSI3U Ha OJIMH HYKJIOH SEP 165H0 u 1%4Ho paBHa 8,15 M»B

Bapmuant 7

3ananue 1

BBIYHCINTB SHEPTHIO CBs3HU sipa *He, M36bITOK Macchl aToMa koToporo paser 0,01889 a.e.x.

3ananue 2

HaiiTi IOCTOSHHYIO pacraja U CpeiHee BpeMs JKU3HH PaguoakTUBHOro °Co, eciu ero
aKTUBHOCTb YMEHbIlaeTcs Ha 4% 3a 0MH Yac.

Bapuanr 8

3amanwne 1

BEIYHCINTE SHEPTHIO, HEOOXOIUMYIO JUIs passienernus °Ne Ha JBa OJIMHAKOBHIX S/Ipa.

3amanue 2

AKTHUBHOCTH PaJIMOAKTUBHOTO TIpenapara ymeHbImiachk B 250 pa3. CKOJIbKUM Mepruogam
nonypacnazaa 71/2 paBeH NPOTEKIINN TPOMEKYTOK BPEMEHU

Bapuanr 9

3amanue 1

BLIYHCINT B @.e.M. MacCy HyKIUIa 'Be, HCTIONb3ys TabIHIly MAcc HYKIUIOB.

3amanue 2

Kaxas 1071 pagHoaKTHBHOTO HYKIIHA °°S pacmazieTcs 3a 6mopyro Heflemo (B TedeHNe 61mopoil
HEJIeNTM) ¢ MOMEHTA N3TOTOBJICHUS Tpernapara.

Bapmuanr 10

3ananue 1

BEIUMCIUTE y/IeNbHEIE aKTHBHOCTH paanoHykmumoB 2*Na m 28U, mepmomsl momypacmana
KOTOPEIX paBHsI 15 4. 1 4,5- 10° neT, cOOTBETCTBEHHO.

3ananue 2

BEIUKCITHTE SHEPTHIO, KOTOPYIO HEOOXOIMMO 3aTPaTHTh ISl paszencHus aapa °Ne Ha 1Be ol
YaCTHIEI M spo *2C, eCIM SHEPTUN CBA3M HA OJIMH HYKJIOH B 3THX spax paBHHI 8.03, 7.07 u 7.68 M»aB,
COOTBETCTBEHHO.

Bapmuanr 11

3amanue 1

Pamuomsoron (T1= 14.3 cyT.) 06pasyercs ¢ MOCTOAHHOI ckopocThio ( = 2.7- 10X anep/c. Uepes
CKOJIBKO BPEMEHH TI0CTIe Hauana oOpa3oBaHMs ero akTHBHOCTh cTaHeT paBHo# 1.0 - 10°Bk.

3anganue 2



BeraucnanTs B a.e.M. Maccy SLi, ecim ero sHeprus cBs3u pasHa 41.3 M»aB.

Kpurepumn oneHku:

3amaua 1 ouenuBaercs B 10 OamsioB, ecny NpaBUiIbHO HATMCAHBI ()OPMYIIbI, HAWCHBI IPABUIIbHBIC
3HAUCHMS U3 TAOJUII JaHHBIH, HAl/ICH IPaBUIIbHBINA OTBET U MIPABUIIEHO HAIIMCAHBI €IMHHUIIBI U3MEPCHUS.
3amaua 2 ouenuBaercs B 10 OamioB, ecny NpaBUiIbHO HATMCAHBI (POPMYJIIbI, HAWACHBI PABUIIbHBIC
3HAUEHMS U3 TAOJIUII JaHHBIH, HaliIeH TPaBUIIbHBINA OTBET U MPABWIBHO HAIIMCAHBI €ANHUIIBI U3MEPECHUSI.

KonTposabHasi padoTa - NMCbMEHHOE 33J[aHue, ITPEeyCMaTPUBAIOIIEE CAMOCTOS TENIbHBINA OTBET CTYEHTA
B CBOOOIHOH (popMe Ha ocTaBIIEHHBIE BONPOCHL. B KauecTBe BOIIPOCOB MOTYT HCIIOJIB30BAThCS BOIIPOCHI,
BXOJSIIlME, KAaK B IUIaH JIEKUHMOHHBIX 3aHSTHH,
JOTIOJTHUTEIBHO B COOTBETCTBUH C TEMAaTHKOW JIEKIIMOHHBIX 3aHATHI /WM TEMaMH, IPEyCMOTPEHHBIMU
IUIl CAMOCTOSITEIIHOTO U3YUCHMSL.

Bpewmst npoBeneHust KOHTPOJIBHOU paboTHI - He 6osiee 20-30 MuH Ha padoTy.

HJ'IH IIOBBIIICHUA 9(1)(1)6KTI/IBHOCTI/I JIAaHHOU (I)OpMBI KOHTPOJIA H606XOI[I/IMO HCII0JB30BaTh HCCKOJIBKO HX

BapHaHTOB.

OreHKa pe3ynbTaTOB KOHTPOJIBHOM PabOThI MPOU3BOAUTCS 10 CIESIYIOIIUM KPUTEPUSIM:

Ta6anna 3

Ouenka Kpurepun

OTtiamn4HoO 1) nosHOE pacKpbITUE TEMBI;

20 6ay10B . .
2) yka3aHue TOYHBIX Ha3BaHUM U OIPEJICICHHUI;
3) npaBwiibHas GOPMYJIMPOBKA MOHATUI U KaTerOpui;
4) npuBeneHre GOPMYJ U COOTBETCTBYIOIEH CTATUCTHKU
U JIp.

Xopomuio 1) HeZOCTaTOYHO MOJHOE, MO MHEHHUIO MpenojaBaTes,

16-19 6a10B

PaCKpPBITHE TEMBI;

2) HeCyUIECTBEHHbIE OLIMOKHU B OIPE/EICHUH MOHITHH U
KaTeropui, popmyiax, CTaTUCTUYECKUX JAaHHBIX U T. II.,
KapIMHAIGHO HE MEHSIOUINX CYTh U3JI0KEHHS,

3) HanM4YMe rpPaMMAaTUYECKUX U CTHIIMCTUYECKUX OMIMOOK
v Jp.

YaoBj1eTBOPUTEJIBHO
12-15 6ann08B

1) orBer oTpaxaeT oOIIee HAMpPaBICHUE W3IOKCHHS
JIEKIIMOHHOTO MaTepuana;

2) HaJIM4YUE TOCTATOYHOI'O KOJIMYECTBA HECYIIECTBEHHBIX
WM OJHOW-IBYX CYIIECTBEHHBIX OIIUOOK B ONPEIEICHUN
NOHATUI M Kareropui, Qopmynax, CTaTUCTHYECKUX
JAHHBIX U T. I1.;

3) HanM4YMe rPaMMAaTUYECKUX U CTHIIMCTUYECKUX OIIMOOK
U Jp.

HeynoBiieTBopuTe/IbHO
MeHb1Ie 12

1) HEpaCKpBITHE TEMBI;
2) 6obII0€ KOTMYECTBO CYIIECTBEHHBIX OIIHNOOK;

3) HaMM4Me rpaMMaTUYECKUX U CTHJIMCTUYECKHX OLIHOOK
u JIp.

Tak U c(hOpMYJIHpPOBaHHBIE IIPENOAABATEIEM
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Bapuanr 1

1. I3 xakux yacTUI[ COCTOUT aTOMHOE P07
Bapuanrts! oTBeTa:

1) U3 IPOTOHOB U 3JIEKTPOHOB

2) U3 IPOTOHOB U HEUTPOHOB

3) U3 HEUTPOHOB U JIEKTPOHOB

4) U3 NpOTOHOB, HEUTPOHOB U FAMMa-KBaHTOB

2. Kakwue siipa Ha3bIBarOTCS] H30TOTIAMU?
BapuanTsl oTBera:
1) siapa ¢ OIMHAKOBBIM YHCIIOM IIPOTOHOB
2) sapa ¢ OMUHAKOBBIM YUCJIOM HEUTPOHOB
3) saapa ¢ OJUHAKOBBIM YHCJIOM HYKJIOHOB
4) sapa, UMEIOIIe JOCTaTOUYHO JIO0JITOKUBYIIHE (METaCTa0MIbHBIE) SHEPTETHUYECKUE YPOBHU

3. Bo cKkoJIbKO pa3 MEHbIlIE HEUTPOHOB COAEPKUT PO aTOMA a30Ta C MACCOBBIM M 3apSAJ0BBIM UK CIAMU
14 1 7, yeM A11po IIMHKA C MAaCCOBBIM M 3apsAI0BBIM unciiaMu 65 u 30?7
Bapuants! oTBeTa:
125 3)5
2) 2 4) 3,6

4. Kak paguyc siapa cBs3aH € YMCJIOM HYKJIOHOB B HEM?
Bapwnants! oTBeTa:

1R =71, A2 3)R=ry-AY3

2)R = AV* 4R =1, + A3

5. Kak coorrocutcs 1 a.e.m. ¢ 1 MaB?
Bapuanrts! oTBeTa:

1) 1a.em. =931,5 MaB

2) 1a.e.m. =93,15 MaB M»sB



3) 1 a.e.m. = 9315 MoB
4) 1 a.em. =9,315 MoB

6. Kakas BeninunHa Ha3bIBAETCS MOJTHOM SHEPTUEH CBSA3M aTOMHOTIO sijipa?
BapI/IaHTBI OTBETA.

1) AE(A,Z) = [Zm, — (A— Z)m,, + M(A,2)] - ¢?

2) AE(A,Z) = |Zm, + (A — Z)m, — M(4,2)] - c?

3)AE(A,Z) = [M(A,Z) — Zm, — (A — Z)m,] - c?

4) AE(A,Z) = [Zm, — (A — Z)m, — M(4,2)] - c?

7. Kak B 0011eM BHUJI€ 3alHCHIBACTCS YCIOBUE YCTOWMUMBOCTH siypa (A,Z) 1Mo OTHOLICHHIO K pacmaay Ha
yactu (A1,Z1) u (A2,Z2)?
Bapuanrts! oTBeTa:
VDMAZ)>M(A,Z) + M(A,,Z,)
2) M(A,Z) < M(A,Zy) + M(A,,Z,)
AYM(A,Z) =M(Ay,Z) + M(A,,Z,)
4) AE(A,Z) < AE(Ay,Z,) + AE(A3, Z5)

8. Kakas ¢usnueckas BeTu4rHa Ha3bIBACTCA MarHUTHBIM MOMEHTOM?
Bapuanrts! oTBeTa:

Di=g-1 Ya=g+I
Qu=g-1 4 jp=g/l

9. Kem, korza 1 kak Obljla OTKpPbITa PaJJMOAKTUBHOCTh?
Bapuanrts! oTBeTa:
1) bekkepeinb B 1896 r. 0OHapyxui1, 4YTO ypaH UCIYCKAaeT HEBUJIUMOE U3IyUYEeHUE, CIOCOOHOE MPOHUKATh
yepe3 YepHylo OyMary u 3acBe4uBaTh (POTOIIACTUHKY
2) ®@. u N. XKonumo-Kropu B 1934 r. 06HapyXuiH, 4TO MU paciajie HEKOTOPBIX Aep 00pa3yroTcsl YaCTHILIbI
C MOJIOKUTEJIbHBIM 3apsIIOM
3) O.Pesepdopa B 1911 . npu u3ydeHnn paccestHus anbdha-4acTHil
4) I1. Bunnapa B 1900 r. ipy OTKpBITUM TaMMa-JIydel pu U3y4yeHUH paciajia ypaHa

10. Kak 3anucpiBaeTcsi OCHOBHOM 3aKOH PaJHOAKTUBHOIO paciiaja B MHTErpaabHON hopme?
Bapuants! oTBeTa:

1) N(t) = Ny -e

2) N(t) = [e~dt

B)N(t) =No-(1L—e™™)

4)N(t) = [(1—e*)dt

11. Kakast BenmnunHa Ha3bIBa€TCs aKTUBHOCTBHIO?
Bapuants! oTBera:
1) akTUBHOCTH BBIpa)KAaeTCs YUCIIOM pacmaioB B oOpa3ie B 1 cekyHay
2) aKTMBHOCTb BbIpa)kKaeTcsl SHEpruei, BhIAEISIONIEIics B o0paslie Mpu paJMoaKTUBHOM pacrazae 3a 1
CEeKyHIly
3) aKTMBHOCTb BBIPAKAaeTCsl YUCIIOM PAcIafoB B 00paslie 3a Mepro/] nojrypacnajia
4) akTUBHOCTD BBIpa)kaeTcs SHEPrHei, BhIIENAoEeNcs B 00pasiie Ipy paloaKTUBHOM pacliajie 3a MepHoJ
noJiypacnaaa

12. Kakue eAMHUIBI UCTIONB3YIOTCS JUISl BEIpAaXKEHUsI akTUBHOCTH B cucteMe CU u Ha npakTuke?
BapuanTe! oTBeTa:

1) B cucteme CU: 1 Bk = 1 pacnany B cekynny; Ha npaktuke: 1 Ku = 3.7-10% Bk

2) B cucteme CU: 1 Ku = 1 pacmany B cekyHay; Ha npaktuke: 1 bk = 3.7-101° Ku

3) B cucteme CU: 1 Bk = 1 pacnany B cekyHny; Ha npaktuke: 1 Ku = 10% Bk



4) B cucteme CU: 1 Ku = 1 pacmany B cexynay; Ha npakTuke: 1 bk = 10*° Ku

13. YUto Ha3bIBaeTCsl BEKOBBIM PABHOBECHEM?
Bapuanrts! oTBeTa:
1) Macc nokos si7jpa HE MEHSIETCA BEeKaMU
2) akTUBHOCTb PaJUOHYKJIN/1a HE MEHSIETCS BEKaMU
3) sHEepruu CBsI3U ABYX PAAHOHYKIHIOB PaBHbI
4) pagnoakTUBHOE paBHOBECHE, MTOIJIEPKUBAIOIIIEECS BEKaMU

14. KakoBa npupoza u OCHOBHBIE CBOWCTBA ajb(a-yacTuil?
Bapuants! oTBeTa:
1) a-yacTuIa — 3TO YacTULA C HEUTPAJIBHBIM 3JIEKTPUUECKUM 3apsAoM U Maccod—0.
2) o-9acTHIa — 3TO YaCTHUIIA C 3apsJIOM = € U Maccoil = 2 a.e.M.
3) o-4acTuila — ’TO HEYCTOMYMBAs YACTUIIA C OTPUIATEIBHBIM JIEKTPUUECKUM 3apsI/IOM.
4) o-gacTHIa — 3TO SAPO ‘He ¢ 3apsioM Z=2 1 OOIIUM YHCIIOM HYKJIOHOB A=4

15. Kakue BcTpeuaroTcs pa3HOBUIHOCTH SHEPreTHYECKHUX CIEKTPOB anb(a-uacTuil?
Bapuanrts! oTBeTa:

1) JIuneiiuaTsie U HETIPEPHIBHBIE.

2) [IpocTeie, ¢ TOHKON CTPYKTYPOIl U C ATUHHOMPOOSKHBIMU 0.-YACTHIIAMH.

3) Anbda-criektp umeet Gopmy KpuBoii MakcBesia

4) Anbda-criektp umeet popmy kpuBoii ['aycca

16. KakoBbI OCHOBHBIE 0OCOOEHHOCTH B3aMMOAEUCTBHS alb(a-yacTull C BELIECTBOM?

Bapuanrts! oTBeTa:
1) npsMonuHeHas TpaeKTopusi, ObICTpbIC MOTEPU SHEPTUU HA MOHM3ALIMIO, BO30YKICHHE aTOMOB CPEIbl
1 KaK CIC€ACTBUEC — OTHOCHTCIILHO HeOOJIbIIINE Hp06€FI/I " MMPAKTUYCCKU OJHO3HA4YHasA CBA3b Hp06era C
JHEpruen
2) KpUBOJIMHEHHAs TPACKTOpHs, MEJJICHHbIE MMOTEPU PHEPIUM HAa MOHHU3ALUIO M BO30YXKIEHHE aTOMOB
Cpeabl U KaK CJIeICTBHE — OoJbIINe MpoOeru 1 HeoJTHO3HAYHas CBsA3b Mpodera ¢ sHeprueit
3)npsimonuHEHas TpaeKTOpUsl, MEIJICHHbIE TOTEPH HA HOHU3AINIO U TOPMOKEHHE
4) Het npaBUIbHOTO BapHaHTa OTBETa

16. Yto Ha3bIBaeTCs raMMa-KBaHTOM?

Bapwuanrts! oTBeTa:
1) ITakeT 351€eKTPOMarHUTHBIX BOJIH C OYE€Hb MAJICHbKOW JJTMHOMN BOJIHBI.
2) DnemMeHTapHbIe YaCTUIIBI C HYJIEBBIM 3apsiIoM U OTJIIMYHOM OT HYJSI MAcCOi MOKOSI.
3) DneMeHTapHbIE YACTULIBI C HYJIEBOI MaccOi MOKOS M OTJIMYHBIM OT HYJIS 3apsA0M.
4) I1akeT 2JIEKTPOMArHUTHBIX BOJIH C OOJIBIION JUIMHOM BOJIHBI.

17. Kakue cymecTBytOT OCHOBHBIE BUbI B3aUMOJEHCTBUS YACTHUI] U TAMMa-KBAHTOB C AaTOMHBIMU SIpAMU?
BapuanTe! oTBera:

1) Tonpko paccesiHueE.

2) Paccesinue u siiepHbIE PeaKIIHH.

3) Tonbko simepHBIE PEAKIIHH.

4) Het npaBUIBHOTO BapuaHTa OTBETa

18. KakoB ¢usnueckuii cMbici NOHATUS PdekTuBHOrO ceueHus? CyliecTBYyeT JId OJHO3HAYHas CBSI3b
Mex1y 3pPEKTUBHBIM CEYEHHEM U T€OMETPUUYECKUM pa3MepoM siapa’?

BapuanTs! oTBeTa:
1) O¢ddexTrBHOE cedeHnEe BbIpaKaeT BEPOSATHOCTb AJCPHON PEAKIMU B pacyeTe Ha OJHO AP0 U OAHY
M1a/1a01IYI0 YaCTHILY.
2) Her npaBuiibHOTO BapraHTa OTBETA
3) DddexTuBHOE CeueHNE — OTHOIICHUE YUCIa peakiuii B oopasie Np K 4nucity MonaBmux B HETO YaCTHIL



No
4) DddexTuBHOE CeUSHHE — YHUCIIO MOMABIINX B 00pa3el] YaCTHII.

19. Kakue sigpa nenarcs TEIIOBBIMU HEUTPOHAMHU, a KAKUE HE JeNATcs?
Bapuantsl oTBera:

1) Hdensres 233U, 2°U, %Py, 2*1Pu; me menarca 22Th, 234U, 28U, 240py, 242y,

2) Henscs 238, 234y, 29py; me memsires 23U, 222U, 2°Pu, 241Pu.

3) Her nmpaBunpHOTrO BapuaHTa OTBETa

4) JlensaTcst Bce TsDKETBIC sIIpa.

20. ITouemy BO3HMKAIOIIME MPHU JAEICHUHM TKENBIX SJIEP OCKOJKH OKa3bIBAIOTCS HECTaOMJIbHBIMHU
HyKJIugamMu?
BapuanTsl oTBera:
1) IToroMy YTO OHM OKa3bIBAIOTCS MEPETPYKEHHBIMU HEUTPOHAMM.
2) [ToToMy 4TO OHM OKa3bIBAIOTCS MEPETPYKEHHBIMUA TPOTOHAMH.
3) Her mpaBunbHOTO BapuaHTa OTBETa

Bapuanr 2

1. Yto Ha3wpIBaeTCI MacCCOBBIM YHCIIOM,
Bapuants! oTBeTa:

1) yKco MpOTOHOB B sizIpe

2) 4KCII0 HEUTPOHOB B SApE

3) 4KCIIO AIEKTPOHOB B si/Ipe

4) 4Krcno HyKJIOHOB B siipe

2. Kakue sipa Ha3pIBarOTCS n300apamu?
Bapuanrts! oTBeTa:
1) siApa ¢ OIMHAKOBBIM YHCIOM MPOTOHOB
2) siapa ¢ OJJMHAKOBBIM YHCIIOM HEUTPOHOB
3) siipa ¢ OJJMHAKOBBIM YHCIIOM HYKJIOHOB
4) sapa, UMEIOIINE JOCTaTOUHO JI0JITOKUBYILNE (METaCTaOMIIbHBIE) YHEPTETUUYECKUE YPOBHU

3. Bo cKOIbKO pa3 MEHbIIIE HEUTPOHOB COIEPXKUT SIAPO aTOMA HATPHUSI C MACCOBBIM U 3apS0BBIM YUCIAMU
20 u 11, uem s1po MoAMOAEHA C MACCOBBIM U 3apsIOBBIM uuciaMu 96 u 427
Bapwuanrts! oTBeTa:
1)25 3)5
2)6 4) 3,6

4. 13 4ero CkJIapIBaeTCs AIEKTPUUECKUN 3apsi aTOMHOTO sipa’?
Bapuants! oTBeTa:
1) 3apsim aTOMHOTO Si7Ipa — ATO MPOU3BEICHUE YUCIIA IPOTOHOB B SIIPE HA DJIIEMEHTAPHBIN 3apsi
2) 3apsi7 aTOMHOTO sJIpa — 3TO MPOU3BEJICHUE YUCIIa HEUTPOHOB B sIJIPE HA AIIEMEHTAPHBIN 3apsij
3) 3apsiA aTOMHOTIO pa — 3TO MPOU3BEACHIE YUCIIa HYKJIIOHOB B SIJIpE€ HA AJIEMEHTapHbIN 3apsij
4) 3apsi71 aTOMHOTO s7Ipa — 3TO MPOU3BEJICHUE YUCIIA DIIEKTPOHOB B aTOME Ha dJIEMEHTAPHBIH 3apsil

5. Kakas BenmnurHa Ha3bIBa€TCs MOJTHOW YHEPTUEH CBSI3U aTOMHOTO siipa?
Bapwnants! oTBeTa:

1) AE(A,Z) = [Zm, — (A— Z)m, + M(A,2)] - c
2) AE(A,Z) = |[Zm, + (A— Z)m, — M(4,2)] - c
3)AE(A,Z) = [M(A,Z) — Im, — (A — Z)m,] - ¢?
4) AE(A,Z) = [Zm, — (A= Z)m, — M(A,2)] - c

6. Kakas BennunHa Ha3bIBaeTcs 1e(PEKTOM MacCh sapa’?
Bapuanrts! oTBera:



1) npeapiayIas BEIMYUHA, BBIPAXKCHHAs B MACCOBBIX €JMHHLIAX

2) oTIM4Me U3MEPEHHOW MacChl jpa OT paCCUNTAHHOU

3) ommbKa pu U3MEPEHUHU MACCHI sIpa

4) oTnM4Me Macchl aTOMa, BEIPAKEHHOW B @TOMHBIX €JUHHIIAX MAacChl, OT MaCCOBOT'0O Yucia

7. Kakas BeInuMHa Ha3bIBACTCsl yI€IIbHON SHEPTUEH CBSI3U (MM CPEIHEN SHEPTUEH CBA3H, IPUXOAIIeHCs
Ha OJIUH HYKJIOH B sipe) €7

Bapuanrts! oTBeTa:
AE(A,Z)

e=—x 3)e=AE(A,2)
2) 7= AE&:;LZ) 4) 7= AE(:,Z)

8. Kakue sapa Ha3pIBalOT CTAOUILHBIMHU, a KaKWe - HE CTAOMIbHBIMU?

Bapuanrts! oTBeTa:
1) ctabumnbHBIE pa CYIIECTBYIOT 0ECKOHEUHO JI0JIr0, HE U3MEHSS CBOMX CBOMCTB, a HECTAOUIIbHBIC Apa
CaMOIIPOU3BOJIHO PAcaaloTcs ¢ UCIYCKAHUEM Pa3IMUHbIX YaCTHUIL
2) cTaOuibHbIE pa HE PACHICTUISIOTCS HUKAKMMU MONAIal0IIMMU B HUX YaCTHIIAMU, a HECTaOUJIbHBIC -
pacIleIUIsoTCes
3) craOumbHbBIC Spa HE AEIATCS HEUTPOHAMU, 2 HECTAOUIIbHBIC - ACTSATCS
4) craOunpHBIE SApa- Aapa, HAXOAIIUECS B OCHOBHBIX COCTOSIHUSX, @ HECTAOUIIbHBIE — B BO30Y)K/ICHHBIX
COCTOSTHUSIX

9. Kak BbIpa)kaeTcsi MOMEHT KOJIMUECTBA JIBUJKEHUS B KBAHTOBON MEXaHUKE?
Bapuanrts! oTBeTa:

HP=hr-\/II+1)

2)P=h-1(I+1)

3)P=m-v?

HP=] w

10. Kakue n3BecTHbI BU/IbI paAHOAaKTUBHOIO pacnaza?
Bapuants! oTBera:

1) a-, B-, y-pacman

2) a-, B- pacnag

3) a-, B-, y-pacnaa 1 CHOHTaHHOE JIeJICHUE

4) nenenue noj eiicTBUEM HEUTPOHOB

11. Kak 3anuceiBaeTcss OCHOBHOI 3aKOH paaArOaKTUBHOI'O pacliaga B I/IHTGFp&J‘IBHOﬁ (bOpMe?
Bapuanrts! oTBeTa:

1) N(t) = [ e Mdt

2)N(t) = Ny - (1 —e™ )

3)N(t) =N, -e M

4)N(t) = [(1—e*)dt

12. YTo Ha3bIBaEeTCs MEPUOIOM MOTypacnaja?

Bapwnants! oTBeTa:
1) BpeMsi, B TeUeHHE KOTOPOIO pacmajeTcs IMOJIOBHHA MCXOJHOTO KOJIMYECTBA SAEP PaAMOAKTHBHOIO
HYKJIHJA
2) uHTEepBaJ BPEMEHH, B TEUEHUE KOTOPOTO PACIaJaeTcs MOJ0BHHA MEPBOHAYAIBHOTO KOJIUYECTBa sAep
PaZMoaKTUBHOIO HYKJIUA, a 3a CIEIYIOIINNA TaKoH jke HHTEpBaJl BpeMEHU — BTOpasi OJIOBUHA SJIEp
3) Bpemsi, B T€UEHHE KOTOPOTO MCXOJHOE KOJIUYECTBO SAEP PAJIMOAKTUBHOTO HYKIUAA YMEHBIIUTCS B €
pa3
4) Bpems, B TEUEHHE KOTOPOI'0 YCTAaHABIMBAETCSI BEKOBOE PABHOBECHE

13. Kakoit mporiecc Ha3pIiBaeTcs anbda-pacmaaom?



BapuanTe! oTBeTa:
1) snepHast peakuus 1MoJ| I€MCTBUEM O-UACTULIBI
2) paauoOaKTUBHBIN pacmaji, IPU KOTOPOM SIPO Pa3BAIIMBACTCS HA OTACIBHBIC O-JaCTHIIBI
3) paArOaKTUBHBIN pacnajl, Py KOTOPOM SApa UCITYCKAIOT 0.-UaCTHUIIBI
4) noHu3anus U BO30yKIeHUE aTOMOB TIOJT JICHCTBUEM Ol-4aCTHIIBI

14. CxonpKo map MOHOB MOKET CO3/]aTh HAa CBOEM IIyTH B BEIIECTBE ab(a-yacTulla C Ha4yaIbHON SHEprUeit
To?
Bapuantsl oTBera:
1) N =T,/w, rae W — sHeprust 00pa3oBaHUs OJJHOM Tapbl HOHOB
2) N =T, - w, rae W — 3Heprus 00pa30BaHUs OJHOW MTapbl HOHOB

3)N — Toqt+w
4N =

, T€ W — SHEeprud O6paSOBaHI/I}I OJTHOM Imapbl HOHOB
Ta—W

, TJIe W — SHeprus o0pa30BaHUs OJAHOM Mapbl HOHOB
a

15. Kakue n3BeCcTHBI pa3HOBUIHOCTH OeTa-pacraa?
Bapuanrts! oTBeTa:

1) B - pacnan, B* - pacnag u E — 3axsar.

2) B - pacnag u B* - pacna.

3) B - pacman.

4) B* - pacnan u E — 3axsar.

16. Kak sHeprus oTroHa BeIpakaeTcsl Yepe3 4acTOTY JIEKTPOMATrHUTHBIX KOJICOAHUM WK JUTMHY BOJTHBI?
BapuanTsl oTBera:

1) e = hw.
2) e = A
3) £ = hw?
4) & = hA?

17. Kak simepHble peakiiuy 3alMChIBAIOTCS B PA3BEPHYTOM U B CokaTor hopme?
BapuanTs! oTBeTa:

1) Pa3eepuytas ¢popma 3anucu: A+a—B+B; cxxartas popma A(a,B)B.

2) Pa3Bepuytas ¢opma 3anucu: A+a—B+B; cxxartas popma A,a—B,B.

3)HeBo3M0OkHO 3amucaTh sIIEPHYIO peakluio B cxaToi (opMme.

4) PazBepuyTas ¢opma 3anucu: A+a—B+B; cxxaras popma (A,a)=(s,B).

18. B xakux enuHHALAX H3MEPSIOT 2P PEKTUBHBIE CEUSHHUS SIEPHBIX PEaKInii?
Bapwuanrts! oTBeTa:

1) B Ku: 1 Ku =10%%M3

2) B 6apuax: 1 6apa = 10%m?

3) B 6apnax: 1 6apn = 1024cm?

4) B 6aprax: 1 6apa = 10%cm

19. Kakas sHeprus BbIIEIAETCS B MPOLIECCE IETICHUSI aTOMHBIX siep?
Bapuants! oTBeTa:

1) oxono 200 M»B.

2) oxono 10 M»aB.

3) oxono 1 M»aB.

4) Het npaBUIBHOTO BapuaHTa OTBETa

20. Kakoii Buj pail0OaKTUBHOCTH XapaKTEPeH AJIs OCKOJIKOB AeneHus? [louemy?
BapuanTe! oTBeTa:

1) B — pacnaa, npu KOTOPOM H30BITOYHBIE HEHTPOHBI IPEBPAILAIOTCS B IPOTOHBI.

2) B* — pacnaz, mpr KOTOPOM U30LITOYHBIE IPOTOHBI IIPEBPAIIAIOTCS B HEUTPOHBI.



3) o — pacma.
4) 5neKTpOHHBIN 3aXBart.

Bapuant 3
1. Kakue a1pa Ha3bIBalOTCS U30TOHAMU?
Bapuanrts! oTBeTa:
1) simpa ¢ OIMHAKOBBIM YHCJIOM IPOTOHOB
2) siapa ¢ OJJMHAKOBBIM YUCJIOM HEUTPOHOB
3) smpa ¢ OJMHAKOBBIM YMCJIOM HYKJIOHOB
4) sippa, UMEIOIIKE TI0CTaTOYHO JAOJITOKUBYIIHME (METaCTa0MIIbHBIE) SHEPTETUYECKIE YPOBHU

2. U3 yero ckiaabIBaeTCs SJIEKTPUUECKHM 3apsil aTOMHOTO sipa?

BapuanTsl oTBera:
1) 3apsin aTOMHOTO si7[pa — 3TO MPOU3BEICHUE YUCIIA IIPOTOHOB B SIIPE HA JIIEMEHTAPHBIN 3apsi]l
2) 3apsiJ; aTOMHOTO sJipa — 3TO MPOU3BECHUE YUCIIa HEHTPOHOB B sIJIpE HA AJIEMEHTapHbIN 3apsij
3) 3apsiA aTOMHOTIO spa — 3TO MPOU3BEIACHHE YHMCIIa HYKJIOHOB B sJIp€ HA AJIEMEHTapHbIHN 3apsij
4) 3apsi71 aTOMHOTO sJIpa — 3TO MPOU3BECHIE YUCIIA HIEKTPOHOB B ApE HA dJIEMEHTAPHBIH 3apsl

3. Kak BBIYMCIHUTH MOJTHYIO YHEPTUIO CBSI3M aTOMHOTO sipa?
BapuanTte! oTBera:

1) AE(A,Z) = [Zm, — (A— Z)m, + M(A,2)] -
2) AE(A,Z) = |Zm, + (A— Z)m, — M(A,2)] -
3)AE(A,Z) = [M(A,Z) — Zm, — (A — Z)m,] -
4) AE(A,Z) = [Zm, — (A — Z)m, — M(4,2)] -

4. Yemy paBHO cpe/lHEe 3HAYCHHE YJICIbHOW SHEPTUU CBSI3U Il Beex sep?
Bapuanrts! oTBeTa:

1) 1 MsB/nykinon 3) 8 MaB/HyKki0H

2) 5 MsB/nykinon 4) 10 M»aB/nykioH

5. Kak crpoutcs Tabnuna HyKiIua0B?

BapuanTs! oTBeTa:
1) o TOPU30HTANN OTKJIAIBIBAETCS YHCIO IPOTOHOB B sifipe Z, IO BEPTUKAIHN — YHCII0 HEHTpoHOB N, 11 B
KaX/10} KJIETOUYKE pacroyaraercsi OA1H HYKIUA
2) 110 TOPU30HTAIM OTKJIAIbIBAETCS UUCIIO HYKJIIOHOB B sifjpe A, 110 BEpTHUKAIN — YUCI0 HEUTpoHOB N, U B
KaX/10} KJIETOUKE pacroyaraercsi OA1H HYKIUA
3) taxxke kKak B Tabmuie MeHneneeBa, HO B KaXJOW KJIETOUKE YKA3bIBAIOTCS BCE M3OTOIMBI JIAaHHOTO
JJIEMEHTa
4) 0 TOPU30OHTANIN OTKJIA/IBIBACTCS YHCIIO HEUTPOHOB B siipe N, 1Mo BEpTHUKAIN — YUCIIO TIPOTOHOB Z, U B
KaX/101 KJIETOUKE pacroyaraercsi O1H HYKIUA

6. Kak npoucxoart nepexoipl 1ep U3 OOHUX COCTOSIHUM B Ipyrue?
Bapwnants! oTBeTa:
1) TOBKO MOCPECTBOM HCITYCKaHUS allb(a-qacTUIIbI
2) TOJILKO MOCPEACTBOM UCIYCKaHMS raMMa-KBaHTa
3) TOJNBKO MOCPEICTBOM HCITYCKaHHUS HYKJIOHA
4) mocpeACTBOM UCITyCKaHUs raMMa-KBaHTa WIIM HYKJIOHA B 3aBUCUMOCTH OT SHEPTUU BO30YXKICHUS

7. Kak 3anuchIBaeTCsl OCHOBHOM 3aKOH PaJIMOAKTUBHOTO paciiaja B MHTErpalibHON hopme?
Bapuants! oTBeTa:

DNE)=Ny-(1—e ) 3)N({t)=N,-e M

2) N(t) = [e~Hdt 4)N(t) = [(1—e*)dt



8. Kak aktuBHOCTH 00pa3iia A BeIpakaeTcs yepes 4yucio sijaep B Hem N 1 KoHCTaHTy pacnaga A?
Bapuanrts! oTBeTa:
1)A=21-N 3)A=N-e M
)A=% HA=N-(1-e)
9. UeM poioHaYAJIbBHUK CEMENCTBA OTJIMYAETCS OT BCEX JPYTrUX YICHOB CBOETO ceMeicTBa?
Bapuanrts! oTBeTa:
1) pooHauanbHUK ceMeCcTBa 001aiaeT HauOOIBIIKUM MIEPHOIOM MOJIypacha/ia Mo CPaBHEHUIO CO BCEMU
OCTAJIbHBIMU WICHAMH CEMEICTBA
2) polloHaYaIbHUK CeMeiCTBa 001aJaeT HAMMEHBIIUM [IEPHOJIOM MOIypaciaja Mo CPaBHEHUIO CO BCEMHU
OCTaJIbHBIMU WICHAMH CEMEICTBA
3) poIoHayalbHUK CEMEWCTBa pacrajaeTcs MOCPEICTBOM O-paclajia, a OCTaJbHbIC YJIEHbI CceMeicTBa
HCHBITHIBAIOT [3-pacnaj
4) pooHaYaIbHUK CEMENCTBA pacagaeTcs IOCPEICTBOM -pacmaa, a OCTalbHbIE YICHBI CeMecTBa
HCIIBITHIBAIOT O —pacriajy

10. Kak 3anmceIBaeTcs ycinoBrue yctoiunBocTH sijapa (A,Z) o OTHOIICHHIO K alb(ha-pacrany?
BapuanTsl oTBera:

DWMAZ)<MA—-4Z—-2)+m,

2)MA,Z)>MA—-4,Z-2)+m,

AYM(A,Z)<M(A—4,Z-2)

AMAZ)>MA-4,Z-2)

11. B xakux mpexaenax 3akKIIOYEHBI JHEPTHU aib(pa-4acThIl, 0Opaszyromuxcs Npu aibha-pacraie
€CTECTBEHHBIX PaJIUOHYKINI0B?
Bapuanrts! oTBeTa:
1) B ocHoBHOM OT 4 110 9 MhB
2) ot 1 1o 20 M»aB
3) ot 1 3B 1o 1000 OB
4) B ocHOBHOM 0T 4 110 9 k3B

12. Kakue BcTpeyaroTcs pa3sHOBUIAHOCTH YHEPTETHUECKUX CHEKTPOB ajb(a-yacTuir?
Bapuanrts! oTBeTa:

1) Anbga-criektp umeet popmy kpuBoit Makcseinia

2) JIuneituaTelie U HEMPEPHIBHBIE.

3) IIpocThle, C TOHKON CTPYKTYpPOH U C JUIMHHONIPOOEKHBIMU O-4aCTUIIAMH.

4) Anbda-criektp umeet Gpopmy kpuBoil ['aycca

13. Kak npoGer anba-uacTHI] B BO3AyX€ CBA3aH C UX dHEpruen?
BapuanTs! oTBeTa:

1) R =0.309 - T;/Z (Te— B M5B, R — B canTUMeTpax)
2) R =0.309 - T;/Z (Te—B 3B, R — B MeTpax)

3)R =0.309 - T, (To— B M3B, R — B canTuMeTpax)
4) R = 0.309 - T, (T, —B 3B, R — B MmeTpax)

14. Kakoe siBjieHuE Ha3bIBaeTCs OeTa-pacnaaoM?
Bapuants! oTBera:
1) PanuoakTuBHBIN pacnafa, Ipyu KOTOPOM U3 SApa BbUIETAIOT 3JIEKTPOHBI WM MO3UTPOHBI, WIH SIAPO
3axBaThIBAET AJIEKTPOH C OJIHOM U3 000JI0YEK aToMa.
2) PaguoakTuBHBIN pacniaja, Ipyu KOTOPOM U3 sipa BBUIETAIOT 3JIEKTPOHBI.
3) PapnoakTuBHBIN pacnanga, mpu KOTOPOM M3 SiApa BBUICTAIOT MTO3UTPOHBI.
4) PannoakTHBHBIN pacriaja, Ipu KOTOPOM AP0 3aXBaThIBAET JIEKTPOH C OAHOM U3 000JI0UeK aToMa.



15. KakoBbI OCHOBHBIE CBOMCTBA HEUTPUHO?
Bapuanrts! oTBeTa:
1) Macca ¥ MPOHUKAIOIIAS CIIOCOOHOCTD V U € IPUMEPHO OJTMHAKOBHI
2) Macca ¥ IPOHUKAIoUIas CIoCOOHOCTh V U N IPUMEPHO OJAMHAKOBBI
3) m,<<m, u rpoMajiHas MPOHUKAIOIIAsi CIOCOOHOCTh
4) macca ¥ MpOHUKAIoUIas CIOCOOHOCTh V ¥ MIOOHA IIPUMEPHO OJIMHAKOBHI.

16. Kak 3anmuchIBarOTCS yCIOBUS YCTOWYMBOCTH SIZIEP MO OTHOILICHHIO K Pa3JIMYHBIM BUIaM Oera-pacrana?
Bapuantsr oTBera:
1) Jlnsa B~ - pacmaga M(3 X) =M (544 Y); nna B* - pacmama M(4 X) < M(z; 4 Y)+2m,; s E -
saxBata M(3 X) > M(,4 Y).
2) Jlna B~ - pacmaga M(5 X) > M (54 Y); ana B* - pacmama M(4 X) > M(; 4 Y)+2m,; s E -
saxBata M(3 X) > M(,4 V).
3) Jlnsa B - pacnaga M(4 X) < M(z44 Y); nna B - pacnaga M(4 X) <M(;4 Y)+2m,; mna E —
saxpata M(4 X)<M(, 4 Y)
4) Jlnsa B - pacnaga M(5 X) = M(z44 Y); nna B* - pacnana M(4 X) =M(z4 Y)+2m,; s E -
saxpata M(4 X)=M(,4 V).

17. Kak ocymecTBisieTcs: KiIacCU(pHUKAIMS SACPHBIX peakiuii? Kakue MpUHIMITEI 3aKIaIbIBAlOTCS B €€
OCHOBY?
Bapuanrts! oTBeTa:
1) ITo Tuny saep, BCTYHAOIIKX B PEAKIIMIO WM HOJIY4YaeMBbIX B pe3yJIbTaTe PeakLuy.
2) Ilo Tumy yacTH1l, BHI3BIBAIOLIUX PEAKIIUIO WM MTOJIYYAIOLIUXCS B PE3YJIbTaTe PEAKIIUH.
3) Ilo macce yacTHll, BBI3BIBAIOIIUX PEAKIHIO.
4) Her npaBUiIbHOrO BapuaHTa OTBETA

18. Kakas BenmnuMHa Ha3bIBaeTCs SHEpruen saepHoi peakiuu? KakoBo npoucxoxaeHue 3Toi sHepruu?
Bapuants! oTBera:

1) DHeprus saepHoi peaknmu Q — 3TO SHEPrHs, KOTOPasi BBIACISETCS MU TOTJIOMIACTCS MPH JTaHHON

SJIEPHOM peaKIuu.

2) DHeprus sinepHoit peakuun Q — 3TO PHEPTHUs, KOTOPYIO HAJ0 MPUIOKHUTh, YTOOBI Pa3/IeinTh SIPO Ha

COCTOBJISIFOIIIME €r0 HYKJIOHBI.

3) Her mpaBunpHOTO BapuaHTa OTBETA

4) Dueprus aaepHoi peakunu Q —3To SHeprus Bo30YXIEHH Apa MOCie 3aXxBaTa HEMTpoHa.

19. TIpu BBINONTHEHUN KaKOTO 003aTENLHOTO YCIOBHUS PO MOXKET pa3IeIUThCs?
Bapwuanrts! oTBeTa:
1) Macca nensierocs siijpa J0KHA OBITh MEHBIIIE MACChI OCKOJIKOB JICJICHUSI.
2) Macca gensimierocs sigpa T0KHA ObITh O0JIBIIIE MAaCChl OCKOJIKOB JCIICHUS.
3) Het npaBuipHOTO BapuaHTa OTBETA
4) DHeprus BO30YKIEHHS sIpa TIOCIIe 3aXBaTa HEUTPOHA T0JDKHA OBITH OOJIbINIE BEICOTHI Oaphepa JIeTCHHS.

20. CkonpKO B CpemHeM oOpa3yeTcsi HEMTPOHOB MPH OJHOM aKTe JEJCHHUS U Kak O00O3HayaeTcs dTa
BeJMYUHA?
Bapwnants! oTBeTa:

1)v=23.
2)v=12.
IHv<l1.

4)v>5.



Bapuanr 4
1. Kakue sinpa Ha3bpIBarOTCSI U30MEpamMu?
BapuanTe! oTBeTa:
1) sinpa ¢ OJMHAKOBBIM YUCJIOM IMPOTOHOB
2) sapa ¢ OMMHAKOBBIM YHCJIOM HEUTPOHOB
3) sapa ¢ OJMHAKOBBIM YUCJIOM HYKJIOHOB
4) sapa, UMEIONINe JOCTaTOUYHO JI0JITOKUBYIINE (METacTa0MIbHbIE) SHEPTETHUECKUE YPOBHU

2. Yrto Ha3bpIBACTCS HYKIUIOM?
Bapuanrts! oTBeTa:
1) aTrom, B COCTaB KOTOPOTO BXOJHMT SIJIPO C 3aJaHHBIM YUCJIOM ITPOTOHOB U HEUTPOHOB
2) aToM, B COCTaB KOTOPOTO BXOJMT SJIPO C 3aIaHHBIM YUCJIIOM HEUTPOHOB
3) aTom, B COCTaB KOTOPOTO BXOJHUT SJIPO C 3aJIaHHBIM YHCJIOM ITPOTOHOB
4) atoM, B COCTaB KOTOPOT'O BXOJHUT SJIPO C 3aJaHHBIM YUCJIOM HYKJIOHOB

3. Bo CkoIIbKO pa3 MEHbBIIE HEHTPOHOB COACPKHT SAPO aTroMa OCpPHILIUS C MACCOBBIM M 3apsIOBBIM
yuciaaMu 9 1 4, 4em sSpo poaus ¢ MAaCCOBBIM U 3apsA0BbIM yuciaamu 105 u 457
Bapuanrts! oTBeTa:
1) 12 3)5
2) 2 4) 3,6

4. Kak aToMHasi €1MHULIa MAaCcChl BBIPAXKAETCs Yepe3 APYTrue eIMHULIBI MACChI?
Bapuanrts! oTBeTa:

1)1 a.em. =1,6605-10%*r

2)laem =110%r

3) 1l a.em. = 1,6605T

4) 1 a.em. = 1,6605-102* kr

5. Kakas BenuunHa Ha3bIBAE€TCS MOJTHOM SHEPTUEH CBA3M aTOMHOTO siipa’?
BapI/IaHTBI OTBECTAa.

1) AE(A,Z) = [Zm, — (A — Z)m, + M(A, Z)]

2) AE(A,Z) = [Zmy, + (A — Z)m, — M(A,2)] -

3)AE(A,Z) = [M(A,Z) — Zm, — (A — Z)m,,]

4) AE(A,Z) = [Zm, — (A — Z)m, — M(4,Z)]

6. Kak B 0011eM BUJIE 3aIIUCHIBAETCS YCIOBUE YCTOMUMBOCTH sipa (A,Z) 1Mo OTHOIIEHUIO K pachajy Ha
vactu (Ar,Z1) u (A2,Z2)?
BapI/IaHTbI OTBCTAa:
1)M(A,Z) > M(A41,Z,) + M(Ay, Zy)
2) M(A,Z) < M(A1,Z1) + M(A4,,Z3)
AYM(A,Z)=M(Ay,Z) + M(A4,,Z,)
4) AE(A,Z) < AE(A4,Zy) + AE(A,, Z5)

7. Kak cTaOuIbHOCTD sIIep 3aBUCUT OT YETHOCTH WU HedeTHocTH uucen A, Z u N B Hux?

Bapuants! oTBeTa:
1) naunbonee ycToH4MBBI HEUETHO-HEUETHBIE Spa, MEHEE YCTONYMBBI HEUETHBIE si/ipa, U HauMEHee
YCTOWYMBBI YETHO-YETHBIE A]Ipa,
2) Hanbosee yCTOMYMBBI UETHO-YETHBIE sI/Ipa, MEHEEe YCTOMYMBBI HEUETHBIE ]Ipa, U HAUMEHee YCTOWUUBBI
HEYETHO-HEUETHBIE Apa
3) Haubosiee yCTOMYMBBI HEUETHBIC SApa, MEHEE YCTOMUMBBI YETHO-UETHBIE Spa U HAUMEHEE YCTONYHBBI
HEYETHO-HEUETHBIE SApa
4) nauboJsee yCTOMYMBBI HEUETHBIE sI/Ipa, MEHEE YCTOMUMBBI HEUETHO-HEUETHBIE SApa U HaMEHee
YCTOMYMBBI YETHO-YETHBIE si/Ipa



8. Uemy paBHBI COOCTBEHHBIE MOMEHTBHI KOJMYECTBA MABM)KEHUS (CIUHBI) 3JEMEHTAPHBIX YaCTHUIL:
3JIEKTPOHA, MPOTOHA U HEUTpOHA?
BapuanTe! oTBeTa:
10 3) 1/4
2) % 4)1

9. B yem BbIpaXkaeTCsi CHOHTAHHBIN XapakTep paJHoaKTHBHOTO pacrazia’?
Bapuanrts! oTBeTa:
1) B HEBO3MOKHOCTH IPE/ICKa3aTh, KOTa HAPYIIUTCS PAAHMOaKTHBHOE paBHOBECHE
2) B caMOIIPOU3BOJILHOCTU XapaKTepa paclaja: Al OTACIBHOTO sipa HEBO3MOXKHO IIPECKa3aTh, KOTAa
MMEHHO OHO PacmajeTcst
3) B HEBO3MOKHOCTH Ipe/icKa3aTh, KOTAA U3 sJipa BUIETUT HYKJIOH
4) B caMOIPOM3BOJIEHOCTH XapaKTepa 3aXBaTa HEUTPOHA

10. Kak 3anucpiBaeTcsi OCHOBHOM 3aKOH PaJMOAKTUBHOIO pacnaja B MHTErpaabHOU Gpopme?
Bapuanrts! oTBeTa:

1)N(t) = Ny-e

2) N(t) = [e~*dt

3)N(t) =Ny - (1 —e?)

4)N(t) = [(1—e*)dt

11. Kak akTuBHOCTH 00pa3ua A BbIpaxkaeTcs yepe3 uucio syiep B Hem N U KOHCTaHTy pacnana A?
Bapuanrts! oTBeTa:

1)A=2-N
N

2) A=~

3A=N-e

4)A=N-(1—e M)

12. Kak sHepruto anbda-pacrnazia MOKHO BbIPa3UTh Y€PE3 MACChl WIIM JIEKPEMEHTHI Macc saep?
BapuanTs! oTBeTa:

1) Qe =M(7 X)—[M(Z=3 Y)+mg]=38x—58 —8,

2)Qu=M(7 X)-M(7Z5 Y)=06x—0

3)Qu =[M(7Z3 Y)+me]—M(Z X)=38y+6,— 5

4) Qe =M(5=3 Y)-M(z X)=06y—8

13. Kak 00BbACHAIOTCS SHEPreTHUECKHUE CIIEKTPHI allb(a-yacTHI] ¢ TOHKOW CTPYKTYpOil?
Bapuants! oTBera:
1) Bo3moxHOCTSMU 0- pacriaja, Ipyu KOTOPOM MaTepUHCKOE SAPO pachagaeTcs Kak U3 OCHOBHOTO, TaK U
13 BO30Y)XJICHHOT'O COCTOSIHUSI.
2) BO3MOXXHOCTSIMH 0- pacraja, Mpu KOTOPOM Jo4epHee sIpo oOpa3yercs Kak B OCHOBHOM, Tak U
BO30Y>KJICHHOM COCTOSTHUH.
3) Bo3mokHOCTSIMHE 0- pacmiajia, COMPOBOXKIAEMOTO UCITYCKAaHUEM Y-KBaHTa
4) BO3MOXHOCTSIMH 0- pacraja, COpoOBOKAAEMOT0 UCITYCKaHUEM HYKJIOHA

14. Kax BbIpa)karoTCsi sHEPTUM OeTa-pacmaaa yepe3 MacChl WIH IEKPEMEHTHI MacCc aTOMOB M MacChl Oerta-
yacTui?

Bapwnants! oTBeTa:
1) Qp-=M(7 X)—M(zs1 Y); Qpe =M(z X)—M(z4 Y)—2mg; Qpogaxs. = M(z X) —
M(z—? Y);
2) Q,B_ = M(é X) - M(Z—q Y); QB+ = M(é X) - ]\4(Z+111 Y) - Zme; QE—3aXB. = M(é X) -
M(Zﬁ " A A A A A A
3) Qp- = MG X)—M(z41 Y); Qﬁ+ =Mz X)—M(z41 V) Qposaxe. = M(7 X)—M(z1 Y);



4)Qp-=M(z X)—M™Z Y); Qpr =M(E X)=M(™Z V) Qposaxe. = M(Z X) —M(*Z Y);

15. Kakyto ¢hopMy UMEIOT TUITUYHBIE O€Ta-CIIEKTPHI?
Bapuantsl oTBera:

1) bera-cnexTp umeer Gpopmy KpuBoit Makcemia

2) JInunenuaTeiii (U3 OTAEIHHBIX TUKOB)

3) HenpepsiBHBII

4) Bera-ciektp umeeT ¢popmy KpuBoi ["aycca

16. Kakue cocTosiHUS si7ep HAa3bIBAIOTCS METACTa0MIbHBIMU?
Bapuanrts! oTBeTa:
1) Bo30y>xneHHbIE COCTOSTHUS C aHOMAJIBHO OOJIBIIUMU BPEeMEHAMU KU3HU.
2) Bo30OyskaeHHBIE COCTOSTHUS, U3 KOTOPBIX SIIPO HE MOXKET MEPEHTH B OCHOBHOE COCTOSIHHE.
3) Bce Bo30y»KIeHHBIE COCTOSTHUSA sIpa.
4) Het npaBUiIbHOrO BapruaHTa OTBETA.

17. Yto Ha3BIBAIOT COCTABHBIM (ITPOMEKYTOUHBIM) SIAPOM?
BapuanTsl oTBera:
1) Ockonku enaeHus! TSKENbIX SIep.
2) Snpo, cocTaBIEHHOE U3 YaCTUIl PA3HBIX THUIIOB.
3) SAnpo, nonyyaromieecs B pe3yJibTaTe CAUSHUS HAJIETAOLEH YaCTUIBI C SIAPOM — MULIEHbIO.
4) Het npaBUIBHOTO BapuaHTa OTBETa

18. Kak »Hepruro siiepHON peakiMi MO>KHO BBIPA3UTh Y€pe3 MacChl MU JIEKPEMEHTBI Macchl sAep U
qacTuI?
BapuanTsl oTBera:
1) Q = [(My + mg) — (m, + Mp)] - c?
2) Q = [(my + Mp) — (My +mg)] - c?
3) Her mpaBunpHOTO BapuaHTa OTBETA
4)) Q = [(m, + Mg) + (M, +mg)] - c®

19. Kakoii nporecc Ha3bIBaeTCs CIOHTAHHBIM JIeIEHUEM aTOMHBIX sijiep?
Bapuanrts! oTBeTa:

1) Camompou3BoJIbHOE JETICHHUE TSKENbIX AAep.

2) CamoIIpou3BOJIbHOE JIEJICHUE TPAHCYPAHOBBIX SJIED.

3) Camomnpou3BoOJIbLHOE JCJIEHUE JIETKUX SeP.

4) CamMOITpOM3BOJILHOE UCITYyCKaHHE allb(a-4acTHil.

20. Kakyto popMy nMeeT S3HepreTH4ecKuii ClIeKTp BTOPUYHBIX HEHTPOHOB MPH JeNIeHNH?
Bapwnants! oTBeTa:

1) HenpephIBHBIHM, TOX0XHI 110 (hopMe Ha CIIEKTP YaCTHII, yIACTBYIOIINUX B TEIIOBOM JIBHKCHHH.

2) AMCKpPETHBIH, COCTOSALINI U3 OTAENBHBIX Y3KUX IMHUKOB.

3) IIpocToii, C TOHKOH CTPYKTYpOH.

4) Cnextp umeet Gpopmy kpuBoii ['aycca.



BapuanTt 5
1. Bo ckoibKO pa3 MEHbIIE HEHTPOHOB COACPKUT SIAPO aromMa KOOaabTa ¢ MAaCCOBBIM M 3apsIOBBIM
guciaamu 63 u 27, 9em sa1po BoJib(ppama ¢ MacCOBBIM U 3apsI0BbIM unciamMu 182 u 747
Bapuanrts! oTBeTa:
1)25 3)5
2)2 4)3

2. Kakas BenrunHa Ha3bIBaCTCs YHEPruei MoKos (4acTuiibl, sapa)?
Bapuantsl oTBera:

1) Moc 3) Moc?

2) Moc? 4) Moc*

3. Kakas BeiMurHa Ha3bIBACTCA MMOJHOM SHEPrUeh CBSI3M aTOMHOTO sapa’?
Bapuanrts! oTBeTa:

1) AE(A,Z) = [Zm, — (A — Z)m, + M(A, Z)] - c?

2) AE(A,Z) = [Zm, + (A — Z)m, — M(4,2)] - c?

3)AE(A,Z) = [M(A,Z) — Zm, — (A — Z)m,] - c?

4) AE(A,Z) = [Zm, — (A — Z)m, — M(4,2)] - c?

4. Kak B 00IIEM BHJIE 3aIMCHIBAETCA YCIOBUE YCTOWUMBOCTH sAzpa (A,Z) 10 OTHOIIEHHIO K pacragy Ha
vactu (Ar,Z1) u (A2,Z2)?
BapI/IaHTbI OTBCTAa:
1N)M(AZ)>M(A,Z) + M(A,,Z,)
2)M(A,Z) < M(Ay,Z1) + M(4,,Z,)
AYM(A,Z)=M(Ay,Z) + M(4,,Z,)
4) AE(A,Z) < AE(A1,Z,) + AE(A,, Z5)

5. Kakue siipa Ha3bIBalOTCS MaruueCKMMHM, U B UEM IIPOSBIISAETCS UX “MaruyHoCTh?

BapuanTs! oTBera:
1) simpa, y xotopbix nu6o Z, mubo N paBHO ogHOMY U3 cneayrommx yucent: 2, 8, 20, (28), 50, 82, 126;
Takue sapa 001aaar0T MOBBIIIEHHOW YCTOWYHBOCTHIO 10 CPABHEHUIO C COCETHUMU
2) saapa, y kKoTopblx Z=N, HO yCTONYHNBOCTh OTHOCUTEIHLHO HEBBICOKASI
3) sapa, y KoTopbix nubo Z, mub6o N paBHO ogHOMY U3 cheayromux yucen: 2, 8, 20, (28), 50, 82, 126;
Takue sapa 00J1aal0T MEHbBIIIEH YCTOMUYUBOCTHIO TI0O CPABHEHHIO C COCETHUMHU
4) sanapa, y kotopbix aub6o Z, nu6o N paBHO onHOMY U3 cienyromumx uncen: 11, 22, 33, 44, 55, 66, 77, 88,
99, (110), 121; Takue siapa oOIaAAIOT MEHBIIIEH YCTOWYHUBOCTHIO IO CPABHEHHUIO C COCETHUMU

6. 3aBHCAT JIM MOMEHTBI KOJTMYECTBA JIBM)KCHUS SICP B OCHOBHBIX COCTOSTHUSX OT 3HaueHUH uucen Z u A?
Kakx nmenno?

Bapwnants! oTBeTa:
1) 4eTHO-ueTHBIC Spa UMEIOT HYJIEBOW CIUH, HEUYETHBIE S/Apa MMEIOT MONYIENbI CIHH, HEYeTHO-
HEYETHBIC S/Ipa UMEIOT [IEeJTOYNCIICHHBIN CITUH, HEPABHBIA HYITIO
2) YEeTHO-YeTHBIC sapa WMEIOT TOJNYIENbli CIUH, HEUETHBIE SApa MMEIOT HYJIEBOW CIUH, HEYETHO-
HEUYETHBIC S/Ipa UMEIOT [IEJTOYNCIICHHBIN CITUH, HEPABHBIA HYITIO
3) 4eTHO-YETHBIE sIIpa UMEIOT 1IEeTOYNCICHHBIN CIIUH, HEPABHBIN HYIO, HEYETHBIE SApa UMEIOT HYJIeBOU
CIIUH, HEYETHO-HEUYETHBIC sA/Ipa UMEIOT TOTYIEIIbIA CITHH
4) 4eTHO-YETHBIC Spa UMEIOT MOYIEbIA CITUH, HEUYETHBIC SApa UMEIOT IeIOUHCIICHHBIN CIHH,
HEpaBHBIN HYJI0, HEUYETHO-HEUETHBIE S7Jpa UMEIOT HYJIEBOU CITUH

7. Kak 3anMCBIBA€TCs 3aKOH HAKOIUICHUS YHMCIIA PAJUOAKTUBHBIX sIEp NIPU aKTUBALUU?
Bapuanrts! orBeTa:

1) N(t) = Ny -e 3)N() =N, - (1—e?)
2)N(t) = % (1—e™) HN@) =[(1-eM)dt



8. Kak nmepuoj nomypacnaga T MOXHO BBIpa3sUTh Yepe3 KOHCTAHTY pacmaja A?
BapuanTe! oTBeTa:

)T == 3)T = 1-In2
T =22 4T =22 1g2

9. Uemy paBHo 1 xropu?
Bapuanrts! oTBeTa:
1) 1 Ku=3.7-10° Bk  3) 1Ku=10"° bk
2) 1Ku=10"° bk 4) 1 Ku=3.7-10""% bk

10. Kak popmynupyercs nmpaBuio capura?

Bapuantsl oTBera:
1) npu aneda-pacnage Z—Z-2, npu B -pacnane Z—Z+1
2) npu anbda-pacnage Z—Z-1, npu B -pacnane Z—Z+1
3) npu anbda-pacnage Z—Z-2, npu -pacnage Z—Z-1
4) npu anwba-pacnage Z—Z+2, npu B -pacnage Z—Z-1

11. YUTto Ha3bIBaeTCs pagiOaKTUBHBIM CEMEHCTBOM?
Bapuanrts! oTBeTa:
1) COBOKYMHOCTh HYKJIHIOB, O0Opa3zyIOUIUXCS B PE3yNbTaTe IMOCIEIOBATEIbHBIX PACHalioB HCXOTHOTO
HYKJIHJIA (po/loHauYaIbHUKA CEMENCTBA)
2) COBOKYITHOCTh HYKJIM/IOB C OJJUHAKOBBIMH MAaCCOBBIMU YHCIIAMU
3) COBOKYITHOCTH SIICpP, HEYCTOMYUBBIX K OJTHOMY M TOMY K€ BUAY PaJMOAKTUBHOTO pacmnaaa
4) COBOKYITHOCTD sIJIep, HEe HAXOISIIUXCS B paJOAKTUBHOM PaBHOBECUU

12. Kak popmynupyercs 3akoH I eiirepa-Heromnna?
Bapuanrts! oTBeTa:

1)InA=A-InT, + B 3)InA=A-InT? + B

2)A=A-T,+B HA=A-TZ+B

13. Kakue anbda-qacTuIlbl Ha3bIBAIOTCS JUTMHHONPOOESKHBIMU? Ipu KaKuX yCIOBUSAX OHH BO3HUKAIOT?
Bapuanrts! oTBeTa:

1) o-yacTHIbl, BO3HUKAIOLIME MpPH pacmaze MaTepUHCKUX fA1ep U3 BO30YXKIEHHBIX COCTOSHUH C

HUCITYCKaHHUEM Y-KBAHTOB

2) a-4acTHUIlbl, BOSHUKAIOIIME [TPH paciiajie MaTEPUHCKHX S/I€p U3 OCHOBHOT'O COCTOSIHUSI.

3) a-yacTHIIbl, BO3HUKAIOLIUE MPHU paciae MaTepUHCKUX AJep U3 BO30YKIECHHBIX COCTOSHUM.

4) a-4acTUIbl, BOSHUKAIOIIHME MTPH paciiajie MaTEPUHCKHX S/Iep ¢ UCITyCKaHUEM HYKJIOHOB

14. Yro Ha3pIBaeTCs MPOHUIIAEMOCTHIO MOTEHIMAIBHOTO 6apbepa? OT KakUX MapamMeTpoB OHA 3aBUCHUT?
Bapwnants! oTBeTa:

1) BeposiTHOCTB TyHHENBHOTO 3¢ (eKTa, 3aBUCAIIast OT SHEPIHH O-UACTUILIBI.

2) BeposiTHOCTh TYHHENBHOTO 3¢ (deKTa, 3aBUCAIIAs OT SHEPTHH CBSI3U 0.-HACTHIIbI

3) BeposiTHOCTB TyHHENBHOTO 3¢ (deKTa, 3aBUCAIIast OT BEICOTHI M IIMPUHBI TOTEHIIUATBHOTO Oapbepa.

4) BeposITHOCTh TYHHENBHOTO 3¢ (deKTa, 3aBUCAIIAs OT IHEPTHH CBSI3U HYKJIOHOB B AIpe

15. KakoBa mpupoja 6era-gyactuir?
BapuanTsl oTBera:
1) B — wacTuIBI — 5TO PO atoma ‘H
2)  — 9acTUIIbI — 3TO BCET/IA DJIEKTPOHEI.
3) P — yacTHUIIBI — ATO BCETIa TO3UTPOHBI.
4) B — yacTUIBI — 3TO ANEKTPOHBI WU TIO3UTPOHBHI.



16. Kakne 0CHOBHBIE NTPOLIECCHI TPOUCXOIAT IIPU B3aUMOJEHCTBUY raMMa-KBaHTOB C BEILIECTBOM?
BapuanTe! oTBeTa:

1) nonmsanus u Bo30YKJIEHUE aTOMOB CPEJIbI

2) pororddext, Komnror-addekr, 00pazoBaHue 3JIEKTPOH-TTO3UTPOHHBIX Map

3) moTepu SHEPrUM Ha MOHU3AIUIO U TOPMO3HOE U3IIyYCHHE

4) Het npaBUiIpHOTO BapuaHTa OTBETA.

16. MosxeT 11 siIpO UMETh HECKOJIBKO METaCTaOUIIbHBIX COCTOSTHUM?
Bapuanrts! oTBeTa:
1) da. 2) Her.

17. Kak 3anucbIBaloTCs 3aKOHBI COXPaHEHUs 4Hclia HYKJIOHOB (OapMOHHOIO 3apsija) U AJIEKTPUUYECKOro
3apsiia ¥ KaKk OHU UCIIOJIB3YIOTCS TIPU 3aIIMCH SITCPHBIX PEaKIUii?

Bapuantsl oTBera:
1) Het npaBuibHOro BapuaHTa OTBETA.
2) Ey + Myc? + E; + myc? = Eg + Mgc? + E, + myc?
3)pa+Pa=ps+0s
4) O61iee 9uCII0O HYKJIIOHOB JI0 PEaKIUU PaBHO YHCITY HYKJIOHOB ITOCIIC PEAKIUH, a TAaKKe CyMMApHBIHA
ANEKTPUYECKUH 3apsi/l Sep U YacTHUIl J0 PEaKlMd PaBeH CYMMapHOMY JJIEKTPUYECKOMY 3apsiiy siaep H
YaCTHI] TTOCIIC PEAKIUH.

18. Kakue simepHbIe peakiiui Ha3bIBAIOTCS SK309HEPTETHUECKUMH, a KaKUe — YHI0IHEPTeTUISCKIMU ?
Bapuantsr oTBera:

1) Ilpm sx309HepreTryeckux peakuusx Q>0, mpu srmosnepreruyecknx Q<0.

2) Ilpu sx303HEpreTryeckux peakiusax Q<0, mpu sugo3HepreTudeckux Q>0.

3) Ilpu sx309HepreTrdeckux peakusax Q=0, mpu sugosHepreTndecknx Q>0

4) Ilpu sx303HepreTuyeckux peakuusx Q<0, mpu sunosHepreruyecknx Q=0

19. Kakyro ¢popmy UMeeT KpHBasi, ONHMCHIBAIOIIAs paclipe/ielIeHue BBIX0I0B OCKOJIKOB JIEJIEHUS IO MaccaM,
1 KaKOBbI €€ OCHOBHBIE TapaMeTphI?
BapuanTs! oTBera:
1) KpuBas tuna pacnpenenenus ["aycca.
2) [IByrop6ast kpuBas ¢ MakcumyMamu rpu A = 93 u 138.
3) Kpusas tuna pacnpenenenus Makcesia.
4) Het npaBUIbHOIO BapuaHTa OTBETA

20. Ilouemy OCHOBHOE KOJMYECTBO BTOPHYHBIX HEHUTPOHOB [EJIEHHS HA3bIBAlOT MIHOBEHHBIMU
HEWTpOoHamMu?
BapuanTs! oTBera:
1) [loroMy 4TO OHM BBUIETAIOT HEMOCPEACTBEHHO B TO K€ MTHOBEHHE, KOT'1a IPOUCXOIUT JIEJICHHUE.
2) IloroMmy 4YTO OHHM BBUJIETAIOT B TEUEHHE OYEHb MAaJOTO MPOMEXYTKAa BPEMEHHU IIOCIE TOro, Kak
IIPOU30LLIO IEJICHHE.
3) IloToMy YTO OHU BBUIETAIOT MTHOBEHHO.
4) Het npaBUiIpHOTO BapuaHTa OTBETA.

Bapuanr 7

1. Yto Ha3bIBaE€TCS MACCOBBIM YHUCIIOM,
Bapwnants! oTBeTa:

1) 4ncio MPOTOHOB B sIIpe

2) 4KCII0 HEUTPOHOB B SApE

3) 4UCIIO ANEKTPOHOB B si/Ipe

4) 9UCII0 HYKIIOHOB B SIAPE



2. Kakue mapaMeTpsl aT0Ma ¥ aTOMHOTO SIipa YUCJIEHHO COBIIAJIAIOT C MOPSAKOBBIM HOMEPOM 3JIEMEHTA?
Bapuanrts! oTBeTa:

1) 4Kco MPOTOHOB U AIEKTPOHOB

2) 4KiCII0 HEUTPOHOB U YUCIIO HYKJIOHOB

3) 4uCII0 HEUTPOHOB M AJIEKTPOHOB

4) HU OJIMH U3 IapaMEeTPOB aTOMA U ATOMHOTO s1/Ipa HE COBIAAAET C MOPSIAKOBBIM HOMEPOM 3JIEMEHTA

3. Bo cKoJIbKO pa3 MEeHbIlIE HEUTPOHOB COAEPHKUT SIIPO aTOMA ypaHa C MAaCCOBBIM U 3apsI0BbIM YHCIIaMU
238 1 92, 4em AP0 CypbMbI C MACCOBBIM U 3apsiIOBBIM unciiaMu 124 u 517
Bapuanrts! oTBeTa:
1)25 3)5
2)2 4) 3,6

4. Kak B 001IeM BUIC 3alHCHIBACTCS YCIOBUE YCTOMYMBOCTH siyipa (A,Z) 1Mo OTHOIIEHHUIO K pachaay Ha
yactu (A1,Z1) u (A2,Z2)?
Bapuanrts! oTBeTa:
VDMAZ)>M(A,Z) + M(A,,Z,) 3YM(A,Z) =M(A,Z) + M(A,,Z,)
2) M(A,Z) < M(Ay,Z1) + M(A,,Z5) 4) AE(A,Z) < AE(A41,Z,y) + AE(A,, Z5)

5. Kaxkue siipa Ha3bIBatOTCS CHEPUIECKUMH, a KaKue — Je()OPMHUPOBAHHBIMU?
BapuanTsl oTBera:
1) y chepueckux simep KBaapymnosibHbIH MOMeHT =0, a y AeopMupoBaHHBIX #0
2) BCe siipa B OCHOBHBIX COCTOSTHUSIX — c(pepuueckuie, B BO30YKICHHBIX COCTOSHUSX - 1e(hOpMUPOBAHHbBIE
3) y chepudeckux sijep KBaIpynoJbHbEII MOMEHT >0, a y aedopmMupoBaHHbIX <0
4) Bce aapa B BO30YKIEHHBIX COCTOSIHHUSIX — CEpPUUECKUE, B OCHOBHBIX COCTOSIHUAX — 1e(hOPMHUPOBAHHbBIE

6. Kak 3anucpIBaeTcsl 3aKOH HAKOIUIEHUS YMCJIA PAJUOAKTUBHBIX sIEp IIPU aKTUBALUU?
Bapwuanrts! oTBeTa:

DN@ =7-(1—e™)  3)NE) =Np-(1—e)
2)N(t) = Ny-e 4)N(t) = [(1— e *)dt

7. Kak nepuon nonypacnazna T MOKHO BbIpa3uTh uepe3 KOHCTAHTY pacnajaa A?
Bapuanrts! oTBeTa:

)T =" 3)T=21-In2
T =22 AT =22 1g2

8. Kakas BemnunHa Ha3bIBACTCS aKTHBHOCTHIO?
Bapuants! oTBeTa:
1) akTUBHOCTH BBIPAXKAa€TCS YUCIIOM pacrajioB B o0pa3ie B 1 cekyHny
2) aKTUBHOCTH BBIPQ)KAETCSl DHEPTUEH, BBIICISIOMICHCS B 00paslle MpU pajHMOaKTUBHOM pacmajae 3a |
CEeKYHIY
3) aKTUBHOCTH BBIPa)KAETCsI YMUCIIOM pachazoB B 0Opasiie 3a Mepuo; moaypacmaja
4) aKTUBHOCTD BBIPA)KACTCS YHEPTHEH, BBIIEIAIONMIEHCS B 00pa3Iie Mpy paJloaKTUBHOM PacIiajie 3a Mepro;I
nmoyrypacmajaa

10. Kak sHeprus anbda-pacnaja pacrpeneisercss Mexay anb(a-yacTUIel U aapoM otaaun’?
BapuanTs! oTBeTa:

1) oOpaTHO IPOMOPIMOHATILHO UX MaccaM

2) IpsIMO MPOMOPIIMOHAIBHO UX MaccaM

3) mopoBHY

4) anb(ha-yacTHiIa YHOCUT BCIO SHEPTHIO

11. KakoBo mpoucxX0kIeHIE raMMa-H3TydeHHsI, COTIPOBOKIAIONIECTO anb(a-pacmay?



BapuanTe! oTBeTa:
1) y- KBaHTBI HCIYCKAIOTCS JOYECPHUMH SIIpAaMH TPU TIEpeXoJe H3 BO30YKIEHHOTO COCTOSHHS B
HIDKeJexXaee (B TOM 4Hciie B OCHOBHOE) COCTOSTHHE.
2) y- KBaHThI UCITYCKAIOTCS B PE3YyJIbTaTE€ TOPMOKEHHUS 0-4AaCTHUL IIPU UX MTPOXOKICHUH YEPE3 BELLIECTBO.
3) Y- KBaHTBI UCIYCKAIOTCS 0-4aCTULIAMU IIPU UX MEePeXoe U3 BO30YKIEHHBIX COCTOSIHUI B OCHOBHOE.

12. KT0 1 Kor/ia naji nepBoe TeopeTuueckoe oobsicCHeHue anbda-pacmnana?
Bapuanrts! oTBeTa:

1) Pycckuit ¢pusuk ['amoB

2) @panmysckuii ¢pusuk I1. Kropu.

3) Aurnmiickuii pusuk 3. Pezepdopa.

4) Utanesackuii pusuk B. [aynn

13. KakoBa npupojia 6era-gactuir?
BapuanTs! oTBeTa:
1) B — yacTuLbl — 3TO 3JIEKTPOHBI MU IO3UTPOHBI
2) B —yacTuLbl — 3TO BCETa IEKTPOHBI.
3) B — yacTuLBI — 3TO BCETAa MO3UTPOHBI.
4) B — acTuIIBI — 3TO AAPO aToMa ‘H

14. Kakyto ¢opMy HMEIOT THUITUYHBIC O€Ta-CIIEKTPHI?
BapuanTsl oTBera:

1) bera-cnexTp nmeer Gpopmy KpuBoii Makcemia

2) JInneluaTeiil (U3 OTAEIHHBIX ITUKOB)

3) HenpepsiBHBII

4) bera-cnekTp umeet ¢popmy kpuboit ['aycca

15. Kakue ocHOBHBIE MPOLIECCH MPOUCXOAT MIPU B3aUMOIEHCTBUM F'AMMa-KBAaHTOB C BELLIECTBOM?
Bapuanrts! oTBeTa:

1) noHu3anus 1 Bo30yXJ€HHE aTOMOB CPE/Ibl

2) hotoapdext, Komnron-apdexr, odpazoBaHue 37IEKTPOH-TIO3UTPOHHBIX Map

3) moTepu 3HEPruM Ha MOHU3ALMIO U TOPMO3HOE U3TyYEeHUE

4) Het npaBUiIbHOTO BapuaHTa OTBETA.

16. Kak 3anucpiBaeTcs 3aKOH COXpaHEHHUs KOJUYECTBA ABMKEHUS (MMITYJIbCA) TIPH SACPHBIX PEAKIUIX?
BapuanTs! oTBera:

1) Po +Da = Ps + Ds

2) pa +Pa =Ps + D5

3) Het npaBuibpHOTO BapuaHTa OTBETA.

4)E, + Myc? + E; + myc? = Eg + Mgc? + E;, + myc?

17. Kakast BenmMumHa Ha3bIBAE€TCSl BBIXOJIOM SAEPHOM peakiuu?

Bapwnants! oTBeTa:
1) Y = NyN; (oTHOIIEHHE YKUCIIa OCKOJIKOB C JAHHBIM MAcCOBBIM 4UCIIOM Na K 4HCITy JieeHuH).
2) OtHomenue yrcna peakiuii B oopasue Np k uyrciay nonaBmux B Hero yactuil No: Y = Ilz—z
3) Her mpaBunpHOTO BapuaHTa OTBETA

4) Y = [(mB + MB) - (MA + ma)] - c?

18. Kak moporoBast sHEpTHs BBIPKASTCS Yepe3 SHEPTHIO AACPHON PEaKIIMU U MacChl YIaCTBYIOIINX B HEH
siep ¥ yactuu?
BapuanTe! oTBeTa:
— mg
1) Het nmpaBuipHOTO BapuaHTa OTBETA. 3) Epop = 1QI(1 + My



2) Eqop = 1QI(1 =32 4) Eop = 1QI(1 + 32

19. UeMy npuOIM3UTEILHO paBHO HamOoJiee BEPOSITHOE paclpeleiieHue MacC MEXIY OCKOJKAMH IpU
JIEJIEHUN si7iep ypaHa HeWTpoHaMu?
BapI/IaHTI)I OTBETA.
1) 1:3. 3) 2:3.
2) 1:2. 4) 3:5.

20. Kakyio moiro oT oOLIero uymciaa BTOPUYHBIX HEHTPOHOB JENIEHHS COCTABISIOT 3alla3J/ibIBaroliue
HEHUTPOHBI?
Bapuantsl oTBera:
1) Jonu nporieHTa.
2) HeckoJIbKO MPOIEHTOB.
3) bonee 10 mpoiieHTOB.
4) 99 npo1EeHTOB.

Tect COOCPIKHUT 20 BOIIPOCOB. OI_ICHI/IBaCTCH KOJIMYECTBO BHIMOJIHEHHBIX TECTOBBIX 3aJJaHUM.

TectupoBanue —mpuopureTHas (hopMa KOHTPOJIS TEKYIEH ycreBaeMOCTH, MPeAyCMaTPUBAIOIIas OTBETHI
Ha 3apaHee pa3pabOTaHHbIE TECTOBBIE 3aJaHUSI.

Kaxxnoe tecroBoe 3amaHue mpenacraBiseT co0oil HAOOp BONMPOCOB, B KaueCTBE OTBETOB Ha KOTOPHIE
CTYIEHT JOJIKEH BbIOpATh PEJICTABICHHbBIE BAPUAHTHI YTBEPKACHUM.

TectupoBanue MpPOBOAUTCS B MUCbMEHHON (opMe HA JEKUMOHHBIX, MPAKTUUYECKUX WM CEMUHAPCKUX
3aHATUSX, IPEANOYTUTEIHHO 10 BApUAHTAaM.

Bpewms npoBenenus tectupoBanus - He 6osee 20 — 30 MUH Ha TeCT.

KonndectBo BOMpPOCOB B BapuaHTE TecTa JODKHO OBITH TAaKWM, YTOOBI MO3BOJHUTH CTYIEHTY HMETh
JOCTaTOYHOE BpEMS JJIsl OTBETA HA KaXIbII BOIIPOC.

Kpurepuu onenuBanusi KomrneTeHIuM (pe3yabTaToB):

Tect cocTouT U3 IBYX 4acTei, Kaxaas U3 KOTOphIX colepkuT 10 BompocoB. OLieHNBAETC KOJIUYECTBO
BBITIOJTHEHHBIX TECTOBBIX 3aaHUM.

Onucanue nIKaabl OLIEHUBAHUSA:

MaxkcuMmanbHast cymma 0asioB 3a TecT — 20 6asuios.

Ecnu cTyneHT oTBeTHII BEPHO MEHEE 4eM Ha 12 BOIPOCOB M, €CIU OTCYTCTBOBAJ, 110 HEYBAXUTEIBHON
[IPUYMHE, OH MMEET BO3MOXHOCTh IepeciaTb TeCT C MoHuxkaromuM kodpgpuuuentom 0,8. To ectsb
MaKCHUMaJIbHOE KOJIMYeCTBO HaOpaHHbIX O6asioB 16.

[Ipu OTCYTCTBUU MO YBaXXUTEIHHOW MPUUMHE MOHWKAIOLIUI K03()PHUIIMEHT HE BBOIUTHCS.



