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O0JacTh NpUMeHeHHus

®onn omneHouHbix cpeactB (POC) — sBusercs 00s3aTeTbHBIM TPUIIOKEHHEM K pabodeid
nporpaMMe TUCHMIUIMHBI «SnepHas Qusuka» M oOecrneyrBaeT NMPOBEPKY OCBOCHHUS IUIAHHPYEMBIX
pe3ysbTaToB 00yueHHs (KOMIIETEHIIMA M WX WHIWKATOPOB) IMOCPEACTBOM MEPOMPHUSATHH TEKYyIICH U
HpOMC)KyTO‘IHOﬁ arrecTaluy 1o JUCHUIIJINHE.

Ienn u 3a5a4n pOHAA OLIEHOYHBIX CPEICTB

Ienbro @OHAA OLIEHOYHBIX CPEACTB SBIISIETCS] YCTAHOBJIEHUE COOTBETCTBUS YPOBHS IMOATOTOBKU
oOyuaroimuxcst TpeOOBaHUAM (ellepaibHOI0 rocy1apcTBEHHOI0 00pa30BaTebHOIO CTAHapTa.

JIist ToCTHKEHUS TOCTAaBICHHOMU 11y DOH0M OLEHOYHBIX CPECTB 110 JUCLUIIINHE «SInepHas
¢bu3uKa» pemarwTcs cleAyolne 3a1a4n:

— KOHTpOJIb M YIPAaBJICHHE MPOLIECCOM MPHOOpPETeHHS OOYYAIOUMMUCA 3HAHUM, YMEHHHA |
HaBBIKOB, IPElyCMOTPEHHBIX B PAMKAX JTAHHOM JUCLUILINHBI,

— KOHTPOJIb U OLIEHKA CTENIEHU OCBOEHUS KOMIIETEHLIUH, IPEAYCMOTPEHHBIX B paMKax JaHHOU
JUCLUIUIMHBI;

— obecrieyeHre COOTBETCTBUS PE3yIbTaTOB OOyueHHUs 3ahadam Oynyiied npodeccruoHalbHON
NeSITeIbHOCTH Yepe3 COBEPILIEHCTBOBAHME TPAJAMLIMOHHBIX W BHEJPEHHUE MHHOBAI[MOHHBIX METO/0B
o0yudeHus: B 00pa30oBaTeIbHBIH MpoliecC B paMKaxX JaHHOW JUCLMILIUHBI.



1. Ilepedyenbs MUIaHUpPYeMBIX Ppe3yJbTaTOB O0y4eHHS] IO JAUCHHUILVINHE, COOTHECEHHBIX C
IJIAHUPYEMBbIMH Pe3y/IbTATaMH 0CBOCHHs 00pa30BaTeJbHOI MPOrpaMMbl

1.1. B pesynvmame oceoenua OOII 6axkanaspuama oo0y4aomuiica 001x4ceH 061a0ems cieoyiouiumu
e3ybmamamu 00yueHus no OUCYUNJIUHE:

Koow Haumenosanue komnemenuyuu Koo u naumenoeanue unoukamopa
KomnemeHyuil 00CMUINCEHUA KOMREeMeHUUU
K-3 Cnoco0eH npoBOAUTH 3-TIK-3 3HaTh: OCHOBHBIE (PU3HYECKUE

(bu3HYECKUE IKCTICPUMEHTHI 10 | 3aKOHBI U METOBI 00PabOTKHU JTaHHBIX
3aJIaHHON MeToAuKe, cocTaBiATh | Y-IIK-3 YMerh: paboTaTh 1o 3a1aHHOM

ONMUCaHUs TPOBOIUMBIX METOJIMKE, COCTABIISITh OIMMCAHUS
HCCIIEA0BAHUM, OTUYETOB, MIPOBOJIUMBIX MCCIICIOBAHUMA U OTYETHI,
aHaJIN3y pe3yJbTaToOB U MOATOTaBIMBATH MATEPUAIBI ISl HAYYHBIX
MOATOTOBKE HAYYHBIX myOIuKaui

nyonuKamui B-I1K-3 Bnaners: HaBbIKaMu MPOBEACHUS

(bu3NYECKUX SKCIIEPUMEHTOB 10 33/1aHHOI
METOJIUKE, OCHOBAMH KOMITBIOTEPHBIX U
MH(OPMALIMOHHBIX TEXHOJIOTHH, HAyYHOU
TEPMHHOJIOTUEH

1.2. Smanot hopmuposanusn komnemenyuit ¢ npouecce océoenusn OIl 6akanaspuama

KoMnoHeHThl KOMIIETEHIUMH, Kak MpaBuio, (HOPMHUPYIOTCS MPU HM3IYYEHUH HECKOJIBKHX
JUCLHUIIIMH, a TAaKK€ B HEMAJIOM CTENEHU B Ipolecce NpoxoxacHus npaktuk, HUP u Bo Bpems
caMoCTOSTeNbHOI paboThl oOyyaromierocs. Bemmonnenue u 3amura BKP sBastorcs Bumom yueOHOIM
JeSITeTIbHOCTH, KOTOPBIHA 3aBepInacT mpomecc (GoOpMUPOBAHHS KOMIETECHITUH.

Oranbl GOopMUPOBAHUS KOMIIETSHIIUU B MIPOLIECCE OCBOCHHUSI TUCIUTUIMHBI:
- Ha4YaJdbHbIi 3Tam — Ha 3TOM dTane (QOPMHUPYIOTCS 3HAHHEBBIE M HHCTPYMEHTAIBHBIC OCHOBEI
KOMIIETEHIIMHM, OCBaMBalOTCI OCHOBHBbIE KaTeropuu, (opmupyrorcs 6a3oBble ymeHHs. CTyneHT
BOCIIPOM3BOANT TEPMHUHBI, ()AKThI, METOBI, TIOHATHS, IPHHIIUIIB U IPABUJIA; pEIIacT yIeOHbIE 3aaun
o oOpasiy;
- OCHOBHOI >Tanm — 3HAHWSA, YMEHHUsS, HaBBIKH, oOecrieuymBaromye (HOpMUPOBAHHE KOMIICTCHIIUH,
3HAYUTEIbHO BO3PACTAIOT, HO €Ille He JOCTUTalOT MTOTOBBIX 3HaueHWi. Ha sTom sTame cTymeHT
OCBaWBaeT aHAINTHUYECKHE [EHCTBHA C TMPEIMETHBIMH 3HAHUSMH 110 JHCHUIUIMHE, CHOocoOeH
CaMOCTOSITENIHO pellaTh yyeOHbIe 3a/1aud, BHOCS KOPPEKTUBBI B aJITOPUTM AECUCTBUI, OCYIIECTBISSA
KOPPEKIIHIO B X0JIe pabOThI, MEPEHOCUT 3HAHUS U YMEHHUS Ha HOBBIE YCIIOBUS;
- 3aBepILIAIOLIHMIA 3Tal — HA 3TOM 3Tale CTYJAEHT JOCTUIaeT UTOTOBBIX MOKa3zaTesled MO 3asBICHHOM
KOMIIETEHIINH, TO €CTh OCBAaUBAaET BECh HEOOXOANMBIN 00BEM 3HAHHI, OBJIA/IEBAET BCEMU YMEHUSIMHU U
HaBbIKaMU B c(epe 3asBieHHOW KoMmmeTeHIuH. OH crnocoOeH HCMOIb30BaTh ATH 3HAHUSA, YMEHUS,
HaBBIKH MTPU PEUICHUH 33124 IMOBBIIICHHON CII0)KHOCTH ¥ B HECTAHJAPTHBIX YCIOBHSX.

Otansl  (GOPMHUPOBAHUS KOMIIETEHIMH B XOJE€ OCBOEHHUS JUCIHMIUIMHBI OTpPaXKaroTcs B
TemaTrueckoM rrane (cm. PTLT).

1.3. Ca3b Mexkay (popMupyeMbIMH KOMIIETEHIIUSAMH U (OpMaMU KOHTPOJISI HX OCBOEHUS

Ne | Konrposupyembie NuaukaTop nocTuxeHust HanmeHOBaHMeE OLIECHOYHOI O
n/m | paszaeisl (TeMbl) KOMIIETCHIM U CpeACTBa TeKYLIeHl U
AUCHUILINHBI NPOMEKYTOUHOM aTTecTAlMU
Texkywas arrecraunus, S cemecTp
1. |Pazmenst 1 u2(2.1) 3-I1K-3, V-IIK-3, B-TIK-3 JlaboparopHbie pabOTHI,

cobeceoBaHNe, TECTUPOBAHUE,
KOHTpOJIbHAsI paboTa,

2. |Pasmensr2 (2.2)m 3 3-11K-3, V-IIK-3, B-I1K-3 Tect, KOHTpOIBHAS paboTa
IIpomeXyTOYHAS ATTECTALHA, 5 CEMECTP
‘ DK3aMeH ‘ 3-T11K-3, V-I1K-3, B-TIK-3 ‘ DK3aMeHallMOHHbIE OUJIEThI




2. Onucanmne nmoka3aresieil ¥ KpUTepUueB OLEHUBAHUS KOMIIETEHIIUI HA PAa3JIMYHBIX 3Tanax ux popMUpoBaHMs, ONIMCAHNE IIKAJ OIleHUBAHUS
KoneunsiMu pe3yjibTaTaMu OCBOCHUA IMPOrpaMMbl AUCHHUIUIMHBL ABJISAIOTCA CCI)OpMI/IpOBaHHBIe KOTHUTHUBHBIC ACCKPUIITOPLI «3HATbL», «YMCTb»,

«BIAJIETh», PACIIMCAHHBIE TIO OTACIbHBIM KOMIETCHLIUAM, KOTOpbIe MpuBeaeHbl B 1.1.1. @opmMupoBanue 3TUX IECKPUITOPOB MPOUCXOAUT B IpoOIecce

M3yUYEHUS TUCIMILIMHEI 10 STalaM B paMKax pa3MyHOro BUa y4eOHBIX 3aHATHIA U CAMOCTOSITEIbHOIN paboTHI.
Boigensitores Tpu ypoBHS ¢(hOPMHUPOBAHHOCTH KOMIIETEHIIMN Ha Ka)KJIOM 3Tare: HOPOroBbIN, MPOABUHYTHIA U BHICOKU.

Huxe nmoporosoro

CTYJIeHT HC B COCTOAHUU IMPOACMOHCTPHUPOBATH O6J'IaJIaHI/Ie KOMIICTCHIIUSIMHU B

CTAHJAPTHBIX CUTYyallUsX.

YpoBHu CoaepixaTesibHOe OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA BPC, ECTS/Marudannabuas
onycaHue YPOBH % LKA/ VI OLeHKH
OCBOCHHsl | IK3aMeHa/3aueTa
Boicokmii TBopueckas IeSITeNbHOCTh | Bruouaem nHudxcecmosawuil ypogeHts.
Bce 6uovi komnemenyutl CryneHT 1eMOHCTpUpYeT cBOOOIHOE 00agaHue
cpopmuposanvl Ha 8bICOKOM KOMIIETEHIUSIMU, CIIOCOOEH IPUMEHUTh UX B A/
VpOBHe 8 COOMBEMCMEUU C HECTaHJIaPTHBIX CUTYaLMUsIX: TOKA3bIBAET 90-100 OTiHo/
yenamu u 3a0a4amu YMEHHUE CaMOCTOSITEIbHO IPUHUMATh PELICHUE, 3auTero
OUCYUNTUHDBL pemarthb mpobiemMy/3agady TEOPETUIECKOTO HITN
HPUKIIAJHOTO XapakTepa Ha OCHOBE U3YYEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTHH
IIponBuHyTHIN IIpumenenne 3HaHMM W | Brarouaem Hudicecmoawjuli ypoGeHs.
Bce 6uowi komnemenyuti yMeHuil B Oosee mupokux | CTyAEHT MOXKET JJoKa3aTh BiaJIeHUE B/
cpopmuposanvl na KOHTEKCTaX Y4eOHOM U | KOMIETEHLHUSMH: IEMOHCTPUPYET CIIOCOOHOCTh 85-89 OueHpb X0poIo/
NPOOSUHYMOM YPOBHE & npodeccnoHanbHOM coOuparb, CUCTEMaTU3UPOBATh, AHAJTU3UPOBATD 3a4TeHO
coomeemcmeuu ¢ yeasimMu u | JACATEIbHOCTH, HEXENIU IO | U IPaMOTHO MCIOJIb30BaTh MH(OPMAIHUIO U3
3a0a4amu OUCYUNTIUHbBL oOpasiry, OonbIIei 0JIei | CaMOCTOSTENHHO HAMIEHHBIX TEOPETHUECKUX
CaMOCTOSITEIBHOCTH U | HCTOYHHMKOB U WJUTIOCTPUPOBATH UMU C/
WHUIHATHBBI TEOPETUUECKHE MOJO0KEHHS MU 0OOCHOBBIBATh 75-84 Xopormo/
NPaKTUKY IPUMEHEHHS. 3a4TeHO
IToporosnolii PenponykTuBHas Crynent JEMOHCTPHUPYET BJIaJICHUE 65-74 D/Y noBneTBOpUTEIHHO/
Bce 6uowi komnemenyuti JeSITeNIbHOCTD KOMIIETEHIIMSIMM B CTaHAAPTHBIX CHUTYaIUsIX: 3a4yTeHo
cgpopmuposaHvl Ha NOPO208OM U3JIaraeT B Ipeeiax 3a4ad Kypca TEOpPETHUECKH
yposHe U TIPaKTUYECKU KOHTPOJIUPYEMBIl MaTepHuall. 60-64 E/llocpencreenno
/3auTeHo
OTcyTcTBHE PU3HAKOB MIOPOTOBOIO YPOBHS: KOMIIETEHIIMH HE C(POPMUPOBAHBI. 0-59 HeynonerBopurenbHo/

3auTreHo




OneHnBaHUE Pe3yNbTaTOB OOYUEHHUsSI CTYAEHTOB MO AWCIHILTUHE OCYIIECTBISICTCS MO PETJIAMEHTY
TEKYIIEr0 KOHTPOJIA U MPOMEKYTOYHOM aTTECTAINU.

Kpurepuu oneHnBaHusi KOMIETEHIUNA HAa KaXK10M 3Tare U3y4yeHus TUCLMIUIMHBI IS KaXXI0ro BUIa
OIICHOYHOTO cpeacTBa U npuBoadarcs B 1. 4 ®OC. Mitoroseiii ypoBeHb cPOPMUPOBAHHOCTH KOMITETEHIIUN
MIPY U3y4EHUU JUCIHUILTUHBI ONIpeIesieTcs mo Tadbmuie. [lpu 3ToM ciiefyeT moHUMAaTh, 9TO TPaHUIA MEXKTY
YPOBHSIMHU JJIsI KOHKPETHBIX PE3YJIbTATOB OCBOEHHUS 00pa30BaTEIIbHOM MPOTPAMMBI MOKET CMEIIATHCS.

YpoBeHb c(hpopMHPOBAHHOCTH Tekymmii KOHTPOJIb IIpoMe:xxyTO4YHas aTTEeCTALUA
KOMIIETCHIM U
BbICOKHMI BbICOKHI
BBICOKUH NPOOBUHYMbLLL BbLCOKULL
8bICOKULL npOOSUHYMbLUL
nopo2oaulil BbLCOKULL
8bICOKULL nopo2oswlil
IIPOJIBUHYTHIN NMPOJABUHYTHIN NPOABHHYTBII
NPOOBUHYMbLLL NnOPO208bILL
NnOpOo208blll NPOOBUHYMbLUL
IIOPOTOBbIN MOPOToOBbIN MOPOTrOBbIi
HIDKE TOPOFOBOrO NOPOrOBbIN HH2Ke TIOPOroBOro
HHKe IOPOroBOro -

3. MeToanueckne MaTepuaJibl, OMpeAe/sIoNe MPoueIypbl OlleHUBAHNS 3HAHUI, YMEHH i, HABBIKOB
U (W) ONBITA 1eSITeIbHOCTH, XapaKTePU3YIOUIUX 3Tanbl GOPMHPOBAHUS KOMIIETEeHIM

Hrorosas arrecranus 10 JUCUMIUIMHE SBIISIETCS UHTEIPAIBHBIM II0OKA3aTeJIEM KaueCTBA TEOPETUYECKUX U
IPAKTUYECKUX 3HAHUH M HABBIKOB OOYyYalOIIMXCS IO JUCLUUIUIMHE M CKJIaJbIBAETCS M3 OICHOK,
IIOJIYYEHHBIX B XOJI€ TEKYLIEH U IIPOMEKYTOUYHOMN aTTeCTALNH.

Tekymiast aTTecTausi B CEMECTPE MPOBOAUTCS C IEIbI0 00ECIIeYeHUs] CBOEBPEMEHHON OOpaTHOM CBSA3H,
JUIS KOPPEKIMK 00Y4YeHHUs, aKTUBU3AIMH CAMOCTOSATEIbHONU PabOThl 00yUYaIOIIHXCA.

HpOMe)KYTO‘IHafl arrectanusd MnpeaHasHadCHa OJid 00BEKTHBHOT'O MOATBCPXKACHUA W OLCHHUBAHUA
AOCTHUTHYTBIX PE3YJIbTATOB 06y‘~IeHI/I$[ MMOCJIC 3aBCPUICHUA U3YUCHUA JUCHUIIJINHBI.

Tekyias aTTecTanus OCyIIECTBIISETCS JBa pa3a B CEMECTP:

e koHTpoabHas Touka Ne 1 (KT Ne 1) — BbIcTaBnsieTcs B 3JIEKTPOHHYIO BEIOMOCTh HE MO3HEE 8 HEAeIu
yueOHOTO ceMecTpa. Bkirodaer B ce0si OLIEHKY MEpONpPHUATHH TEKYIIETO KOHTPOJS ayAMTOPHOW U
caMOoCTOSITeNIbHON paboThI 00yUaroIerocs o paszeaam/reMaM ydyeOHoM TucumiInHbI ¢ 1 o 8 Hexento
y4eOHOTro ceMecTpa.

e koHTposabHas Touka Ne 2 (KT Ne 2) — BeicTaBsieTcs B 3JIEKTPOHHYIO BEIOMOCTb He 1o3/iHee 16 Henenu
yueOHoro cemectpa. Bxirouaer B ce0sl OLEHKY MEpONPUATHI TEKyIero KOHTPOJs ayIUTOPHOH M
CaMOCTOATENIbHONW pa0OThl OOy4YaIOIIETOCs MO paszjenam/TeMaM y4yeOHOW TUCHUILIUHBI ¢ 9 mo 16
HEJ/IeI0 y4eOHOro ceMecTpa.

Pesynbrarhl Tekymieil M MPOMEXYTOYHOW AaTTECTAIMM TOJBOJATCA IO IIKalle OauIbHO-PEUTHHTOBOM
CUCTEMBI.

JTan peiiTHHroBoii cucTemsbl / Henensn Bbana
OuenovHoe cpeacTBo MuHmMyM™ Makcumym
Texymasi aTrecramusi 1-16 36 60
KonTpoJsbHasi Touka Ne 1 7-8 12 20
Cobecedosarnue 8 12 20
KonTpoJsbHasi Touka Ne 2 15-16 24 40
Koumponvnas paboma 12 20
Tecmupoeanue 12 20




IIpomexyTouHas aTTecTalMs - 24 40
DK3aMeH -
IK3ameHayuonHblll Ouiem - 24 40
HUTOI'O no aucuuninxe 60 100
* MUHHMAaTbHOE KOJMYECTBO OaioOB 3a OICHOYHOE CPEICTBO — ATO KOJWYECTBO OAJIOB, HAOpaHHOE
00y4aroIuMcsl, P KOTOPOM OLIEHOYHOE CPEACTBO 3aCUUTHIBACTCS, B IIPOTUBHOM CITydae 00YyJaronuiics
JOJDKCH JIMKBUAWPOBATH MMOSBUBIIYIOCS — AKaJEeMUYECKYI0 3aJOJDKCHHOCTh 10 TEKYIIeH WIH
MPOMEKYTOYHOW arrecTanud. MHUHMMaIbHOE KOJUYECTBO OaIOB 3a TEKYIIYIH aTTeCTalHio, B T.U.
OTJIETIbHOE OLIEHOYHOE CPEJICTBO B €€ COCTaBe, U MPOMEKYTOUHYIO aTrTecTaiuio cocraBisier 60% ot
COOTBETCTBYIOIIMX MaKCHUMAaJIbHBIX OAJIIOB.

CTyneHT cunTaeTcs aTTeCTOBAaHHBIM I10 pa3zely, 3aueTy MM 3K3aMeHy, €Clii OH HaOpan He MeHee 60% oT
MaKCHMaJILHOTO OaJiia, MpeyCMOTPEHHOTO padodel MporpaMMOi.

CTymeHT MOXeT ObITh aTTEeCTOBaH IO JHUCHUIUIMHE, €CITU OH aTTECTOBAaH IO KaXIOMY pasleny,
3aueTy/3K3aMEeHy U €ro CyMMapHbIii 6au1 coctaBiseT He MeHee 60.

Onpeoenenue 60nycoe u wimpagoe

EOHYCBIZ MMOOIIPHUTCIILHBIC 0asIbl CTYACHT MOXCT IIOJYYUTH K CBOCMY pCﬁTHHFy B KOHIIC CEMCCTpa 34
IMPUCYTCTBUC HA JICKIUAX, MPAKTUUCCKHUX 3aHATUAX U AKTUBHYIO U PETYIIAPHYIO pa60Ty Ha 3aHATHUAX.

bonyc (mpemuanbHble Oaliibl) HE MOKET NPEBHINIATH 5 OamioB, BMECTe ¢ OalulaMH 3a TEKYIIYIO
aTTecraiuio — He 6oree 60 6amIoB 3a cemectp.

4. TunoBble KOHTPOJbHBbIE 33IaHUSI WJIM MHbIe MaTepHa/bl, HeOOXOAUMBIe /Jisi OLlEHKHM 3HAHWI,
YMeHMi, HABBIKOB



MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBLHOE YUYPEXKJAEHUE BbICIIEIO OBPA3OBAHUSA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman denmeparbHOTO rocyIapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEXKIIeHs BBICIIIEro 00pa3oBaHs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOM ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

3K3AMEHAIIMOHHBIN BUJIET Nel

1. Cocras, pa3mepsl U (hopMa aTOMHBIX SIAEP.

..............................................................................................

............................................................................................

3. BEUMCIUTH yAeNbHBIE AKTHBHOCTH paguonykmunoB**Naum 238U, nepuonsr
noypacnaja KOTOphIX paBHEI 15 yacos u 4,5 - 10%1eT, cooTBETCTBEHHO.

............................................................................................

CocraBurenb H.B. Pomannosa
(moanuce)

PykoBoautens OIT P.B. ®omun
(moanucek)

«26» aBrycra 2021 r.



MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MHCTUTYT aTOMHOV 3JHepPreTHKM ~
drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

3K3AMEHAIIMOHHBIN BUJIET Ne2

1. ComnocTaBieHue paJuoakTUBHOTO paciiajia i aKTUBALIUH.

..............................................................................................

3. Beruncauths 3HEPrUio, KOTOPYI HEOOXOAMMO 3aTpaTUTh JUISA Pa3IeicHHs sapa
*ONe Ha nBe o - 4acTHIBI ¥ 1o ~2C, €CIIM SHEPTHS CBA3H HA OJJMH HYKJIOH B ITHX
saapax pasubl 8,03; 7,07; 7,68 MaB cOOTBETCTBEHHO.

............................................................................................

CocraButenb N.B. PomannoBa
(moxmuch)

PykoBoautens OII P.B. ®omuH
(moxmuce)

«26» aBrycra 2021 1.



MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

3K3AMEHAIIMOHHBIN BUJIET Ne3

1. CnuH 1 MarHUTHBIA MOMEHT aTOMHBIX SJIED.

..............................................................................................

3. Jlonucars peakuuio U ONPEACIUTh IHEPTUIO PEAKIIUU
27 4 1
13 Al+,He="H +

fHHH=H +

CocraBurenb H.B. Pomannosa
(moxmuce)

PykoBoaurens OII P.B. ®omuH
(moxmuce)

«26» aBrycra 2021 1.



MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

3K3AMEHAIIMOHHBIN BUJIET Ned

1. Macca u 3Heprusi CBSI3U aTOMHBIX SIAEP.

..............................................................................................
............................................................................................

............................................................................................

CocraButenb N.B. PomannoBa
(moxmuch)

PykoBoaurens Ol P.B. ®omun
(moxmuce)

«26» aBrycra 2021 r.

10



MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demepanbHOTO rocyIapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO yUpeXX/IeH s BBICIITero 00pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

3K3AMEHAIIMOHHBIN BUJIET Ne5

1. YpoBHM 3HEpPrUM BO30YXKIAECHHOTO SApa U UX XapaKTEPUCTUKHU.

..............................................................................................

CocraBurenb H.B. Pomannosa
(moamuce)

PykoBoautens OII P.B. ®omun
(moxmuce)

«26» aBrycra 2021 1.

11



MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTHMKM —
drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

3K3AMEHAIIMOHHBIN BUJIET Ne6

1. Bujasl pali0aKTUBHOCTHU U 3aKOHBI PaJIMOAKTUBHOTO pacnaja.

..............................................................................................

3. Pammonykauasl °Sr u *'Cs mpu momnajgaHuy B OpraHM3M HAKaILUIMBAKOTCS B
kocTsaX. CKOJIbKO BpEMEHH JOJDKHO IPOUTH K MOMEHTY, KOT'JIa MX aKTUBHOCTh B
opranu3Me ymenbiurcs B 10 pas?

CocraBurenb N.B. PomannoBa
(moxmuch)

PykoBoaurens OII P.B. ®omun
(moxmuce)

«26» aBrycra 2021 r.

12



MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
dvmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

3K3AMEHAIIMOHHBIN BUJIET Ne7

1. DHeprus o-pacnazia v CIIeKTPhI O.-YaCTHIL.

............................................................................................

. 225
3. Kakoii n3oton obpasyercs U3 gg AC mocie Tpex ¢ - pacnajos 1 ogHoro /3 -

pacnaga?
CocraBurenb H.B. Pomannosa
(moxmuch)
PykoBoaurens OII P.B. ®omun
(moxmuce)
«26» aBrycra 2021 r.

13



MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLIEIO OBPA3OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1oHaIbHBIV McciIeoBaTe IbCKI sepHbIV yHUBepcuTeT « MUDV»

(IATD HUSTY MU®U)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

3K3AMEHAIIMOHHBIN BUJIET Ne8

1. PaI[I/IoaKTHBHBIG CEMEHCTBA U IMpaBujia CMCHICHUA IIPpKU OL-pacCIIaac.

............................................................................................

3. AKTUBHOCTbH IIpenapara ymeHsImiach B 250 pas 3a Bpems t. UeMy paBeH ero
MepUoI moJrypacrnaaa?

............................................................................................

CocraBurenb N.B. PomannoBa
(moxmuch)

PykoBoaurens OII P.B. ®omun
(moxmuce)

«26» aBrycra 2021 r.
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MUHUCTEPCTBO HAVKHU U BBICIIETO OBPA3OBAHMSA POCCUUCKOM ®EJEPALIMU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO YUPeXKAeHsI BEICIIIET0 00pa3oBaHvIs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

3K3AMEHAIIMOHHBIN BUJIET Ne9

1. TloHsATHS O MEXaHU3ME U TCOPpHUH O.-paciiaaa.

............................................................................................

236
3. Kaxkas sHeprus BIIEIUTCS IIPU JIEJEHUH aapa o, U Ha aapa *Ba u®?Kr ecan

yAENbHBIC YHEPTUH CBS3W Ha OJIMH HYKJIOH ATUX siaep paBHbl 7,59; 8,26; 8,57

MbB?
CocraBurenb N.B. PomannoBa
(moxmuce)
PykoBoaurens OII P.B. ®omun
(moamuce)
«26» aBrycra 2021 r.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

3K3AMEHAIIMOHHBINA BUIET Nel0

1. Buns! u sHeprus 6era - pacnana. Jlopoxxka cTaOMIBHOCTH.

..............................................................................................

3. Kakas nos nepBoHadanbHOro Ynciia paanonykiuaa °Co u ®Zn pacnangercs 3a

1 rox.
CocraBuTenb N.B. PomannoBa
(moxmuch)
PykoBoautens OII P.B. ®omuH
(moxmuce)
«26» aBrycra 2021 1.

16



MUHUCTEPCTBO HAVKHU U BBICIIETO OBPA3OBAHMSA POCCUMCKOM ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO YUPeXKAeHsI BEICIIIET0 00pa3oBaHvIs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

3K3AMEHAIIMOHHBINA BUIET Nell

1. 3H€pF€TH‘l€CKOG PaCpCaACICHUC JJICKTPOHOB IIPpHU B - paciazic.

............................................................................................

............................................................................................

CocraButenb N.B. PomannoBa
(moxmuch)

PykoBoautens OI P.B. ®omun
(moanucek)

«26» aBrycra 2021 r.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH HCCIENOBATENbCKUU AACPHBIU yHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SATEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

3K3AMEHAIIMOHHBIA BUIET Nel2

1. BeposiTHOCTH y-TIEpeX0/0B U MpaBuia oToopa.

3. JlomucaTh peakIuio u ONIpeIeTuTh SHEPTHIO PEAKITHH
2 3 4
H+H=He + -

615, ] 3
3L|+1H:2He+_.

CocraBurenb H.B. Pomannosa
(moxmuce)

PykoBoautens OII P.B. ®omuH
(moxmuce)

«26» aBrycra 2021 1.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXKJAEHUE BbICLIEIO OBPA3OBAHHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHaIbHBIV VcciIeoBaTeIIbCKI siiepHbIV yHUuBepcuTeT « MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas puzuka

3K3AMEHAIIMOHHBINA BUIET Nel3

1. McTOYHMKY Y-U3ITydCHUSI.

............................................................................................

212
3. Kakoii nuzorom odpasyercs u3 82 Pd mocie aByx -pacmagoB v OJHOIO O
pacnaga?

CocraBurenb H.B. Pomannosa
(moanuce)

PykoBoautens OII P.B. ®omuH
(moxmuce)

«26» aBrycra 2021 1.
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MUHUCTEPCTBO HAVKHN U BBICIIETO OBPA3OBAHMS POCCUMCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demeparbHOTO ToCyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO yUpeX/IeH s BBICIITero o0pa3oBaHs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

3K3AMEHAIIMOHHBIN BUJIET Nel4

1. OcHoBHbIE 2P hEKTH B3aUMOICUCTBHS Y-U3IIYYCHUS C BEIIECTBOM.

............................................................................................

58
3. CKOJIBKO aTOMOB PafHOAaKTHBHOr0O = CO pacmazercs 3a 20 cyTok? CKOIBKO

60
BpeMEeHH TIOHa00UTCs, 4TO OBl pacnanach Takas jke 4acTh aTOMOB O ?

CocraBurenb H.B. Pomannosa
(moanuce)

PykoBoautens OIT P.B. ®omun
(moxmuce)

«26» aBrycra 2021 1.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXKJAEHUE BbICLIEIO OBPA3OBAHHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHaIbHBIV VcciIeoBaTeIIbCKI siiepHbIV yHUuBepcuTeT « MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas puzuka

3K3AMEHAIIMOHHBINA BUIET Nel5

1. Snepnas uzomepus.

..............................................................................................

CocraBurenb H.B. Pomannosa
(moamuce)

PykoBoautens OII P.B. ®omun
(moxmuce)

«26» aBrycra 2021 1.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demepanbHOTO rocyIapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO yUpeXX/IeH s BBICIITero 00pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

3K3AMEHAIIMOHHBINA BUIET Nel6

1. BHyTpeHHS KOHBEPCHUS dJIEKTPOHOB.

..............................................................................................

239
3. Kakoii n3orom odpasyercs u3 22 U mocie asyxp- pacnamoB U OJHOTO0-
pacniaga?

CocraBurenb H.B. Pomannosa
(moxmuch)

PykoBoaurens OII P.B. ®omuH
(moxmuce)

«26» aBrycra 2021 1.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTHMKM —

drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

3K3AMEHAIIMOHHBINA BUIET Nel7

1. Anepusie peakuuu. Kiaccudpukanus, sHepreruueckas iuarpamma.

..............................................................................................

3. Pagmousoron AU o6pasyercs co ckopocTsio ¢ =2.97-10%° anep B cexynny.
Kakoe HauOoIbIIEE YUCIIO AEp STOTO H30TONA MOKET OBITh HOIYYEHO, €CIIH B
HAaYaJIbHBI MOMEHT BpEMEHH, YncIIo saaep = 07

............................................................................................

CocTaBUTED M.B. PomanmoBa

(moxmuce)

PykoBoautens OIT P.B. ®omun

(moamuce)

«26» aBrycra 2021 r.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

dvmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

3K3AMEHAIIMOHHBINA BUIET Nel8

1. TloHsiTHE O CEYEHUU AAEPHON PEAKLIUU U €r0 SHEPTeTUYECKON 3aBUCUMOCTH.

..............................................................................................

3. Paguousoron °In (T, /,= 54 mum) 06pasyercs co ckopocThio g = 1 -10Msep B
ceKkyHay. Uepes Kakoe BpeMs ero akTUBHOCTh cTaHeT paBHou 1 Kropu?

CocraBurenb H.B. Pomannosa
(moamuce)

PykoBoautens OIT P.B. ®omun
(moxmuce)

«26» aBrycra 2021 1.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXKJAEHUE BbICLIEIO OBPA3OBAHHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHaIbHBIV VcciIeoBaTeIIbCKI siiepHbIV yHUuBepcuTeT « MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas puzuka

3K3AMEHAIIMOHHBINA BUIET Nel9

1. 3akoHBI COXpaHEHHUS B SIIEPHBIX PEAKLUSIX U UX OCOOCHHOCTH.

..............................................................................................

3. OmnpeenuTh SHEPrHIo, KOTOpask BBLICIICTCS B peakuun - Mn(p, n), eciu
SHEPrHsl CBA3U HA OMH HYKJIOH sep - Fe u>> MnpaBHBI COOTBETCTBEHHO 8,76 1

8,75 M»aB.
CocraBurenb N.B. PomannoBa
(moxmuce)
PykoBoaurens OII P.B. ®omun
(moxmuce)
«26» aBrycra 2021 r.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH HCCIENOBATENbCKUU AACPHBIU yHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SATEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

3K3AMEHAIIMOHHBINA BUIET Ne20

1. CocraBHoe siapo. 'unoreza H.bopa, kaHainbl peakuum.

..............................................................................................

3. Kakyro HauMeHbIIIyt0 SHEPTHI0 HEOOXO0IUMO 3aTPATUTh, YTO OBl yIaTUTh U3
aapa “*Naoaun 13 mpoTOHOB MITH HEHTPOHOB? (BEIYHCIIHTS).

............................................................................................

CocraButenb N.B. PomannoBa
(moxmch)

PykoBoautens OIT P.B. ®omun
(moanucek)

«26» aBrycra 2021 r.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demepanbHOTO rocyIapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPeXKIeH s BBICIIIEro 00pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE si/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

3K3AMEHAIIMOHHBINA BUIET Ne21

1. BelaeneHue u NOrJIOMIEHUE 3HEPTUH B SACPHBIX B3auMoAeicTBusx. [lpumepsl.

..............................................................................................

3. Paguowusoton %8| o6pasyetcs co ckopocthioq = 7,48 - 10°s1ep B cexyHy.
YeMy OyJeT paBHA €ro aKTHBHOCTh Yepe3 JBaIaTh MUHYT?

CocraButenb N.B. PomannoBa
(moxmuch)

PykoBoautens OII P.B. ®omun
(moanucek)

«26» aBrycra 2021 r.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH HCCIENOBATENbCKUU AACPHBIU yHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SATEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

3K3AMEHAIIMOHHBINA BUIET Ne22

1. Vnopyroe paccesnue yactul. MimnynbcHast nuarpamma.

..............................................................................................

3. Ha cKONBKO OTJIMYAETCs DHEPTHs OTAENICHUs OJJHOTO HEMTPOHA OT sapa “Be u
yAeIbHAs SHEPTrUs CBA3U ITOTO sijpa’?

CocraBurenb H.B. Pomannosa
(moanuce)

PykoBoautens OIT P.B. ®omun
(moxmuce)

«26» aBrycra 2021 1.

28



MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJBHOE YUYPEX/JEHUE BBICLHIETO OBPA3OBAHNUSA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

3K3AMEHAIIMOHHBINA BUIET Ne23

1. PagmanuoHHBIN 3aXBaT HEUTPOHOB. 3HAYEHUE U OCOOEHHOCTH PEAKIIHH.

..............................................................................................

3. OueHHUTH, BO CKOIILKO pa3 00beM sapa’ssU 6ombiie obbema aapasHe ? KakoBbl

pa3Mephl ATUX AJIEP U KaK COOTHOCATCS UX PAUYChI?

............................................................................................

CocraBurenb N.B. PomannoBa
(moxmuch)

PykoBoaurens OII P.B. ®omun
(moamuce)

«26» aBrycra 2021 r.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTHMKM —

drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

3K3AMEHAIIMOHHBIN BUJIET Ne24

1. Henenue snep. OCHOBHBIE CBOWCTBA.

..............................................................................................

90
3. PaquoHyknug  Sf HaXOJUTBCS B COCTOSHHH BEKOBOTO PABHOBECHS C MIPOLYKTOM
cBoero pacnaaa. YeMy paBHa cyMMapHasi akTUBHOCTb IIpenapara, €Ciiu B HeM

90
comepkuTest 1 Mkr  Sf ?

............................................................................................

CocraBurenb N.B. PomannoBa
(moanucek)

PykoBoautens OIT P.B. ®omun
(moanucek)

«26» aBrycra 2021 r.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demepanbHOTO rocyIapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPeXKIeH s BBICIIIEro 00pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE si/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

3K3AMEHAIIMOHHBINA BUIET Ne25

1. TlonsiTHE O Teopuu AeNEHUs AJep.

..............................................................................................

............................................................................................

3. Hcnonw3ys TabnuuHble 3HaYEHUSI U30BITKOB MACC HYKJIUIOB, ONPEIECTUTh
1 12 16
CPEJIHIOIO PHEPTHIO CBSI3U Ha ofuH HykioH sgep H, C, 70,

............................................................................................

CocraButenb N.B. Pomannona
(moanuce)

PykoBoautens OIT P.B. ®omun
(moamuce)

«26» aBrycra 2021 r.

31



MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLIEIO OBPA3OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1oHaIbHBIV McciIeoBaTe IbCKI sepHbIV yHUBepcuTeT « MUDV»

(IATD HUSTY MU®U)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

3K3AMEHAIIMOHHBINA BUIET Ne26

1. 3ama3pgpiBaroirie HEUTPOHBI JAEICHUS AIEP.

..............................................................................................

3. Pamuomnsoron 2P (Ty,= 14,3 cyTok) 0OpasyeTcs B i7IEPHOM PEaKTOPE CO
ckopocThio ¢ = 3,1+ 10%sazep B cekynmy. Uepes CKOIBKO BPEMEHH TIOCIIE
Havayia 00pa30BaHMs TOTO PAAUOHYKIIUIA €r0 aKTUBHOCTh CTaHET paBHON A=

7,4 MmKu ?
CocraBurenb H.B. Pomannosa
(moamuce)
PykoBoautens OIT P.B. ®omun
(moanucek)
«26» aBrycra 2021 r.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

3K3AMEHAIIMOHHBINA BUIET Ne27

1. JleneHue syiep CHOHTAHHOE U BBIHYKJIEHHOE. DHEPrus, BblAeIgeMasl Py JIeJICHUU.

..............................................................................................

3. Haiitu mocTosiHHYIO pacimajia u CpeiHee BpeMsl )KU3HU PaIu0aKTUBHOTO
paguonykiauna °>°CO, eClM ero aKTUBHOCTh yMEHbInaeTcst Ha 4 % B Jac.

CocraBurenb H.B. Pomannosa
(moanuce)

PykoBoautens OIT P.B. ®omun
(moxmuce)

«26» aBrycra 2021 1.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demepanbHOTO rocyIapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPeXKIeH s BBICIIIEro 00pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE si/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

3K3AMEHAIIMOHHBINA BUIET Ne28

1. MexaHusM JeneHus. JHEPreTUYecKuii 0apbep IeIeHUs.

..............................................................................................

3. Kakas Jons nepBoHAYanbHOTo uKcia saepsslU pachnanercs 3a BTOpoi

MUJUIMAP/ JIET MTOCTIE Havyaia pacrnaaa?

CocraBuTenb N.B. PomannoBa
(moxmch)

PykoBoaurens Ol P.B. ®omun
(moamuce)

«26» aBrycra 2021 r.

34



MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTHMKM —

drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

3K3AMEHAIIMOHHBINA BUIET Ne29

1. BropuuHble HEUTPOHBI IETEHUS SAIEDP.

..............................................................................................

CocraBurenb N.B. PomannoBa
(moxmuce)

PykoBoaurens Ol P.B. ®omun
(moxmuce)

«26» aBrycra 2021 1.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXKJAEHUE BbICLIEIO OBPA3OBAHHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

3K3AMEHAIIMOHHBINA BUIET Ne30

1. Pe3onancuas ¢popmyna bpeiita-Burnepa. XapakTepucTUKUA PE30HAHCOB.

..............................................................................................

............................................................................................

3. BBIMMCINTE SHEPTUIO, BHLACIIEMYIO B peakuusax &Y (n,p) u Y (n,a). Dueprun
CBA3U Ha OluH HyKJIOH saaep ‘He, 8%Y, 8Sr u 8Rb pasur 7.074, 8.717, 8.706 u
8.697 M»B, COOTBETCTBEHHO.

CocraBurenb H.B. Pomannosa
(moanuce)

PykoBoautens OIT P.B. ®omun
(moanucek)

«26» aBrycra 2021 1.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O6paSOBaTeJ'IBHa$I «AHHOBAIIMOHHDbIE AACPHbIC TEXHOJIOIHHW)>

nporpamma

Hucuunnmna Anepuas pusnka

WCoNOOR~wWNE

WNDNDPNDNDNNDNDNNNNNRPRPRPRPERPRPERPRRRRE
QWO NOOUOITA,ARWNPFPOOONO Ol WN PO

BOIIPOCHI K DK3AMEHY

CocraB, pa3Mepsl B popMa aTOMHBIX sJiep.

CormnocraBieHue paJi0aKTUBHOTO pacnaja U aKTUBAILIMH.

CHI/IH nu MaFHI/ITHBIf/i MOMCHT aTOMHBIX smep.

Macca u 3Heprus CBsI3M aTOMHBIX SIAEP.

YpOoBHU 3HEPTUH BO30YKIEHHOTO s1/Ipa U UX XapaKTEPUCTUKU.
Bupl pailn0akTUBHOCTH M 3aKOHBI PAJIMOAKTUBHOIO pacnaza.
DHeprusi o-pacrajia u CreKTPhbl O.-4aCTHUII.

PangnoakTuBHBIE CEMENCTBA 1 MpaBUiia CMENIEHUS IPU OL-pacriajie.
[ToHsTHSA 0 MEXaHU3ME U TEOPUHU OL-paCIIajia.

. OcOOGEeHHOCTH MPOXOKICHUS O.-YaCTHUI] YePEe3 BELIECTBO.

. Bunpl v sHeprus Oera - pacnana. Jlopoxkka cTaOUIbHOCTH.

. DHepreTuyeckoe pacrnpeesaeHue 31eKTPOHOB Ipu 3 - pacnaze.

. OcHoBHBIE 3P PEKTHI B3aUMOJICHCTBUS 3apsHKEHHBIX YacTHUIL C BEIIECTBOM.
. OcOOGEHHOCTH MPOXOXKACHUS SIEKTPOHOB Y€pe3 BELIECTBO.

. BeposiTHOCTH Y-TIepex0/10B U MpaBuiia 0To0opA.

. UcTOYHUMKH Y-U3TydEHHUs.

. OcHOBHBIE 2P PEKTHI B3aUMOJICHCTBUS Y-U3TYUEHUS C BELIECTBOM.

. SAAnepHas nzomepus.

. BHyTpeHHsI KOHBEPCHS SIIEKTPOHOB.

. O0umii xapakTep B3aUMOJEHCTBUS Y-U3TYUECHUS C BELIECTBOM.

. SInepuble peakuuu. Knaccudukamnus, sHepreTudeckas 1uarpamma.

. IloHsATHE O CEUEHUH SIIEPHOM PEAKIUU U €70 YIHEPIETUYECKON 3aBUCUMOCTH.
. 3aKOHBI COXPaHEHUS B SJEPHBIX PEAKIIUAX U UX OCOOCHHOCTH.

. CocraBHoe sapo. ['unoresa H.bopa, kanans! peakuu.

. Beiienienre u moryioneHne HEPTuM B AJIEPHBIX B3auMoAenCcTBUAX. [IpumMepsl.
. Yipyroe paccesgnue dyactul. ViMmmynbscHas guarpaMma.

. PagnanionHelif 3axBaT HEMTPOHOB. 3HaUEHNE U OCOOEHHOCTH PEAKIIIH.

. Henenue sinep. OCHOBHBIE CBOMCTBA.

. [lonsiTHE O TEOpUU ACIIEHHUS SAAEP.

. 3ara3/AbIBaIOLIE HEUTPOHBI JIEIIEHUS AJIED.
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31. [lenenue siep CIOHTAaHHOE M BHIHYKJIEHHOE. DHEPTUs, BhIACIsIeMas IPU JACTICHHH.
32. MexaHu3M JeneHus. JHePTeTUUeCKHil 6apbep JeIeHuUs.

33. BropuuHble HEHTPOHBI JICTICHUS SIED.

34. TpekoBble AeTEeKTOpHI. VICKpOBBIE KaMepBhl.

35. TpekoBbIe AeTEKTOPHI. SaepHbIe POTOIMYIBCUN.

36. TpekoBble AeTeKTOpHI. I1y3bIpbKOBBIE KaMeEpBI.

37. TpekoBeie aerexktopsl. Kamepsr Busibcona.

38. HepocTtaTtku U 1OCTOMHCTBA CLIMHTHIUISILIMOHHBIX JETEKTOPOB.

39. ®0oT037EKTPOHHBIE YMHOKUTEIN. KOHCTpYKIIMS U Ha3HAUCHHUE.

40. CHUMHTWUISIIMOHHBIE IETEKTOPbI, TPUHIUIBI paOOTHI.

41. JlocToMHCTBA MOJIYIPOBOAHUKOBBIX I€TEKTOPOB, IPUMEPHI CIIEKTPOB.

42. TIpyHIUIIBL pabOTHI MOTYTIPOBOAHUKOBBIX JIETEKTOPOB.

43. TlonnynpoBOAHUKOBBIE AeTeKTOphl. TpeOoBaHMs K MaTepHaIaMm.

44. I"a30Bbl€ 1ETEKTOPbl HOHU3UPYIOIUX U3IydeHU. OCHOBHBIE TPEOOBAHUS.
45. Nonusanuonuble kamepsl. [IpyHIMD 1eHCTBYSL, JOCTOMHCTBA U HEJJOCTATKH.
46. Cueruuku ['elirepa-Mromnepa. [IpuHIM 1eHCTBHS, JOCTOMHCTBA.

47. IlponopuuoHanbHble cueTYuky. [IpuHmn aeicTBus, JOCTOMHCTBA.

Kpurepun oueHnBanus KoMIeTeHI Ui (pe3yJIbTaTOB):

CTyI[GHT CUUTACTCA OOMYHICHHBIM K CAa4y€ OSK3aMCHa
AUCHUIUIMHBI W IIOJYYCHUSA 3a pa60Ty B CEMCCTPC HC

IPU YCIIOBUU BBIMOJHEHUS MM TPOrPAMMBI
MeHee 35 OamnoB. Ha sk3ameHe cryneHTam

npeajaracrcsa OTBCTUTb Ha ABA TCOPCTHYCCKUX BOIIPpOCa M PCIIWMTH 3aJady H3 pPa3HbIX pas3aciioB

MIPOrPaMMBI.

Onucanue MIKaJIbl OLEHUBAHUS:
Hrorosas omenka mo guctumuinHe (MakcumyMm 100) ompenensercs mo cymme 0auioB, HaOpaHHBIX 3a
paboty B TeueHue cemectpa (Makcumym 60), u 6aioB, MOJTYYEHHBIX IPU c1adye sk3ameHa (Makcumym 40).
OTBer cTyzeHTa Ha SK3aMeHe orleHnBaeTcs B uHTepBaie 20—40 6ammos. s caauum sk3amMmeHa HeoOXOAUMO
HaOpaTh cyMMapHO He MeHee 60 OaoB.

Ounenka Kpurtepuu onenku

OtnmyHO HcuepnbiBaromnii OTBET Ha BOIIPOCH OMUJIETa, MPAaBUIIbHOE PELICHHE

36-40 3aa4H.

Xopo11o IIpu oTBeTEe Ha BONPOCH! OBLIM JOMYLIEHb HEKOTOPbIE HETOYHOCTH B

30-35 OTIpeJIeNIEHUsX, B BBIBO/IaX (POPMYJI, MPaBMILHO C(HOPMYITHPOBAH
MOJIXO/ K PEIICHHIO 3a/IaUH.

VYnosnersoputensHo | He maH oTBET Ha OJTMH M3 BOIPOCOB, HITH HE CPOPMYIIMPOBAH JTaKe

20-29 MOJIXO/ K PEILICHHIO 3a]1a4i, WU JIOMYIEeHbI TpyOble OIMOKHY,
HETIOHUMAaHHEe HEKOTOPBIX pa3zesioB Kypca MpH OTBETE Ha
TEOPETUYECKHE BOMPOCHI ITPH MTPABUIIBHO PEICHHON 3ajaye.

HeynosnerBopurensHo | HeT mpaBMIIbHOTO OTBETa HM HA OJWH TEOPETUUYECCKUN BOIIPOC U HE

20 1 MeHbIIe pelieHa 3ajja4ya Wik HeT OTBETa Ha OJJUH U3 BOIPOCOB
HK3aMEHAIIMOHHOTO OMIeTa M Ha JIOTIOTHUTENILHBIE BOITPOCHI TIO
JMCLHHUIUIMHE U He chOpMYITUPOBaH Jake MOAXO0/ K PELICHUIO 331auu.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BBICLHIEIO OBPA3OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1oHaIbHBIV McciIeoBaTe IbCKI sepHbIV yHUBepcuTeT « MUDV»

(IATD HUSTY MU®U)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusnka

Bonpocs aist codeceroBaHusi

1 Cayyaiinble COOBITHS U CITydaifHble BEIMUHUHBI.

2 DyHKIMS paCIpPECIICHUs U €€ XapaKTePUCTUKU.

3 Uro Ha3biBaeTCsl OMHOMHUAIBHBIM pacHpeieiieHMeM M K KakuM CIIyd4ailHbIM BeJIMYUMHAM OHO
MIPUMEHSIETCS.

4 Uro HazbiBaeTcs pacnpenenenueM I[lyaccona? IlpuBectu mpumepsl pacnpefeneHuss U 0ObICHUTD
n3MeHeHue (OpMbI IPU U3MEHEHUH CPEHETO 3HAYEHUSI.

5 UYro HaswiBaeTcs pacnpeneneHueM laycca? IlpuBecTn mpuMep annmpoKCHMalUU paclpelesIeHUs
Ilyaccona pacnpenenenuem [aycca.

6 [TpuBecTH npuMepsl NPUMEHEHUS IUCKPETHBIX paclpeieieHuil B siepHoil pusuke.

7 Bri6opounsle cpennee u qucnepeus. Mx cBoiicTsa.

8 ITpuumnHbI MOSBIECHUS U IPUMEPHI CUCTEMATUYECKUX M CITy4alHBIX OIINOOK.

9 [IpakTueckoe 3HaYeHHE CTATUCTUUECKUX METOJOB aHAIN3a SKCIIEPUMEHTANIbHBIX JaHHbBIX.

10  Yro Ha3bIBaeTcs MepUOIOM HOdypacnana’?

11  Kakue a1pa Ha3bIBalOTCA PallOaKTUBHBIMU?

12  Yro Ha3bIBaeTCS aKTUBAIMEN?

13  ®wusnyeckuii CMBICT 00JIACTH YCTOWYMBOCTH CTAOMIIBHBIX SIIEP M CIIOCOOBI pacraa HeCTaOUIbHBIX
A1ep, JIeKaIUX BbILIE U HUKE 00J1aCTH YCTOWYMBOCTH.

14  3akOHOMEpPHOCTH pPAJAMOAKTHBHOTO pacmana, (U3WYECKUd CMBICT A, T, Ti2 W BBIpaXEHUS, HX
CBSI3bIBAIOLIHE.

15 Jlate ompeneneHue nepuoja rnoiypacnajia 1 nokasarb METOUKY ornpeaeneHus T mo pesynbratam
M3MEPEeHUH YMEHbIICHUs aKTUBHOCTH 00pa3lia BO BPEMEHH.

16  3akoH HaKOIUICHHS YHCIIA PATUOAKTUBHBIX SIIEP TIPU aKTHBAIIHH.

17  Tloka3ath Ha rpaduke crocooOsl onpeaenenus T12u Ao.

18  Uro moka3bIBarOT KPUBBIE HHTETPATLHOTO U MU (HEPEHITHATEHOTO PacpeeNICHHI 0-9acTHII?

19  Ompenenenne TOHKOTO M TOJICTOTO 0-UCTOYHHUKA.

20  Bwuabl moTeph SHEPTHH (-4ACTHI] MPH MPOXOKIESHHH Yepe3 BEIIECTBO M UX BKIAJ NPU Pa3IHIHBIX
JHEPIUsiX 0-4acTHLl.

21  Yem 0OBSACHUTH NPSIMOJIUHEWHBIA MYTh 0-4aCTHUI] B BO31yXxe?

22 Kak m3MeHSAITCsS (HAYepTHTh) WHTETpaibHas W IudQepeHIranbHas KPUBbIE NPH HW3MEHEHHUH
JaBJIEHHs BO3lyXa B 00beMe MEX/y HCTOUHUKOM U JETEKTOPOM I TOHKOT'O 0-MCTOYHUKA?
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23  Kak 00BSICHUTH pa30opoc AJIMH NPOOETOB JIsI MOHOXPOMATHUECKUX O-4acTHIl?

24 OneHuTh €CTECTBEHHYIO MIUPUHY PaCIpeIeSICHUs 0-4acTHIl 0 ITTHHAM TTpoodera.

25  OueHuTh cpegHUe MOTEPHU FYHEPTUN (.-HACTHUI] B UICTOYHHKE.

26  VcrouHWK [-W3My4eHUs, NETEKTOp M CXeMa JKCICPUMEHTAIBHOTO YCTPOHCTBA I H3y4YCHHS
MOTJIOIIEHUs OeTa-4acTHUl] B BELIECTBE.

27  Bungwl B-pacnana.

28  CuoekTtp B-pacnana.

29  Bunasl moteph 2HEPruu -4acTHUIl B BEIIESCTBE.

30  Merton onpeneneHust KodhuieHTa ocaabICHHs O TOJIIWHE MTOJIOBUHHOTO OCIa0IeHus.

31  Yro Takoe mpoOer 3IEKTPOHOB U OCOOCHHOCTH MX JABMI)KEHHS B BELICCTBE.

32 Tlporecchl B3aUMOJICHCTBHUS Y-KBAaHTOB C BEIIIECTBOM.

33  Hamucatb BeIpaskeHUs I ONIPEICIICHUS TUHEHHOTO M MACCOBOTO KOA(PPHUIIMEHTOB OCIA0ICHUS IS
BCEX MPOIECCOB B3aUMOJICHCTBUSI.

34  Tlopcuurtarh MaccoBble KOI()(UIMEHTHI MOTIOMIEHUS A Pa3IMYHBIX MAaTEPUAIIOB MOTIOTUTENS U
ClIeNaTh 3aKJIF0YCHUE O BIMSHUHA KOMIITOHOBCKOTO TIPOIlecca B3aUMOCHCTBUS IIPU HCCIIEyeMO SHEPTUU
Y-KBaHTOB.

35  YcTpoHCTBO M MPUHIUN JSHCTBUS CIIMHTHILISIIMOHHOTO JIETEKTOPA.

36  BosmoxHBIH 3 (hEeKT HAPYIICHUS SKCIIOHSHITMAIBHON 3aBUCUMOCTH OCIJIA0JICHUS WHTECHCHUBHOCTH
BCJICJICTBHE MHOTOKPATHOTO KOMIITTOHOBCKOT'O PACCESIHHUSI.

37  HaiiTu TONIIUHY CJIOS TOTJIOTHTENS TOJOBUHHOTO OCTA0JIeHUSI MOTOKA Y-KBAHTOB JISi OJHOTO W3
BEIIECTB (I10 3aJIaHUIO MPETIOIaBaATEs).

38 BosHUKHOBeHHE y-U3TyueHHus B ucTounuKe °'Cs,

Kpurepun oueHnBanus KoMneTeHI Uil (Pe3yJbTaTOB):
® [IOJIHOTa OTBETOB Ha BOIPOCHI;
® yMEHHE MOSICHUTH CBSI3b MEXKIY Pa3IUYHBIMU (DU3HMUECKUMU BETMYUHAMU;

Onucanue MIKaJIbl OLEHUBAHUS:

MakcumanbHasi cymma 6asioB 3a cobecenoBanue — 20 6aios.

Ecnu ctynent nabpai 3a cobeceioBanre MeHbIe 12 6aioB U eciiu OTCYTCTBOBAI IO
HEYBOKUTEIBHON IPUYUHE, OH HMEET BO3MOXKHOCTH IepecIaTh co0eceI0BaHNE C TTOHMKAOIIHM
koadurmentom 0,8. To ecTb MakcMManbHOE KOJMYECTBO HAOPAHHBIX OaiioB 16.

[Tpu OTCYTCTBUY IO YBAXKUTEIHHOM MPHUYNHE TTOHKAIONIHA K03 (DHUIIMEHT HE BBOIUTHCS.

OTMeTKa «OTJIHMYHO» CTaBUTCA, €CIIN:

— U3Y4YEHHBIM MaTepras U3JI05KEH ITOJIHO, ONPEIEICHUS JaHbl BEPHO;

— OTBET MOKa3bIBAaeT IOHUMaHUE MaTepHaa;

— o0yyarouuiicss MOXeT 000CHOBATh CBOU CYXJAECHMUsI, IPUMEHUTh 3HAHUS HA IPaKTUKE, IPUBECTU
HE00XO0/AMMBbIE IPUMEPBI, HE TOJIBKO 110 YYEOHUKY ¥ KOHCIEKTY, HO U CAMOCTOSITEJIbHO COCTABJICHHBIE.

OTMeTKa «XOpouio» CTaBUTCA, €CIIN:

— U3Y4YECHHBIM MaTepua U3JI0KEeH JOCTATOYHO I10JIHO;

— MpY OTBETE JOMYCKAIOTCS OIIMOKHU, 3aMUHKH, KOTOPbIE 00yUYaIOUTUIICS B COCTOSTHUN UCTIPAaBUTh
CaMOCTOATEIIBHO IIPU HABOIALLUX BOIIPOCAX;

— o0yyarouuiics 3aTpyIHIeTCs ¢ OTBETaMu Ha 1-2 JOMOIHUTEIBHBIX BOIIPOCA.

OTMeTKa «y10BJIETBOPUTEIbHO» CTABUTCS, €CIIH:

— MaTepHuall U3JI0KEeH HEMOJIHO, C HETOYHOCTSIMU B OIPE/IeTICHUH MOHATHI U (OPMYTUPOBKE
ONPECIICHUN;

— MaTepHaJl N3JIaraeTcsl HEMOCIeI0BaTEIbHO;

—00y4Jaromuicst He MOXKET JOCTaTOYHO ITyOOKO M JI0Ka3aTeJIbHO 000CHOBATH CBOU CYXKJICHHS U
IIPUBECTU CBOU IIPUMEDPBIL;

—Ha 50% OMOJHUTENBHBIX BOIPOCOB JaHbl HEBEPHBIE OTBETHI.

OTMeTKa «HEYAOBJETBOPUTEJIbHO» CTaBUTCS, €CIIN:
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— IIpU OTBETE OOHAPYKUBACTCS MOJHOE HE3HAHNE U HEMOHMMAaHNE H3y4aeMOro MaTepuaa,;
— MaTepua u3jaraercs HeyBepeHHO, OeCIIOpsAA04HO;

— JaHbl HCBCPHBLIC OTBCTHIL 6omee yeMm Ha 50% JOIIOJTHUTECIIBHBIX BOIIPOCOB.
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MUHUCTEPCTBO HAVKHU U BBICIIETO OBPA3OBAHMSA POCCUMCKOM ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO YUPeXKAeHsI BEICIIIET0 00pa3oBaHvIs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

KomiuiekT 3agaHuid 1J1s1 KOHTPOJIbLHOM PadoThl

[Tpumeps! 3a1aHuil 11 KOHTPOIBHON pabOTHI:

Bapuant4d

Samanue 1

Paccuurath yjensHble sHepruu cssu saaep *Be, 1°F, 1271 u 21°Bi. [ToscHuTH momyueHHbIE Pe3yIbTaThI.

3ananue 2
AxTuBHOCTH TIpenapaTa 2*Na uepes 20 gacos ctana pasHoii 1,0-10%5x. Haiiti akTMBHOCTB
CBEXKETPUTOTOBJIEHHOTO MpENapara u €ro yAeJIbHYK aKTUBHOCTD.

3amanue 1

Berumciuth B a.e.M. Maccy sapa Y2C, 18 KOTOpOTo PHeprus CBA3M Ha OJWH HYKJIOH paBHa 7,680 MaB.

3amaunue 2
OnpeenuTh SHEPTHIO, BhAenseMyto B peakmusax **Ho(n,y) u ®Ho(n,2n). Y nenpnas sHeprus cBasu Ha
onuH HyKJI0H sajep %°Ho u %4Ho pasna 8,15

3amadue 1

BBIYNCIUTE SHEPTHIO CBA3H Azpa “He, H30BITOK Macchl aToMa KoToporo pased 0,01889 a.e.m.

3agadue 2
Haiitu mocTostHHYIO pacmana u cpeHee BpeMs )KU3HUA PaJHOaKTHBHOTO 55C0, €CJIN €T0 aKTUBHOCTH
yMmeHblnaeTcs Ha 4% 3a 0/1MH yac.
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Kpurtepun oneHuBanns KoMneTeHI Ui (pe3yJbTaToB):
3amaua 1 onenuBaercs B 10 6amioB, eciy MPaBUIbHO HamMCaHbl (HOPMYJIbI, HAWJEHBI TPABUIILHBIC
3HAuUEHUS U3 TaOIHIl JaHHBIN, HallJICH MPaBUIIHHBIN OTBET U MIPABUIILHO HAMMCAHBI €MHUIIBI U3MEPEHUSI.
3anava 2 ouenuBaercsa B 10 6ayioB, eciiv MpaBUIIbHO HATUCAHbI POPMYJIbl, HAWIEHBI IPABUIIbHBIC
3HA4YCHUA U3 Ta6JII/II_I I[aHHBIf/'I, Haﬁl[eH HpaBHHBHBIﬁ OTBCT U IIPABUJIBHO HAIIMCAHbI CAMHUIIBI U3MCPCHUS.

Onuncanme MKaJbI OLEHUBAHUS:

MaxkcuManbHas cymma 0ajuioB 3a KOHTPOJIbHYIO paboTy— 20 Gamos.

Ecnu ctyneHT Habpan 3a KOHTPOJIBHYIO paboTy MeHble 12 GamioB M €ciM OTCYTCTBOBA IO
HEYBAXUTEJIHHOW MPUYMHE BO BPEMsi KOHTPOJIBbHOM padOThl, CTYJIEHT UMEET BO3MOKHOCTh MEPENnucaTh
e€ ¢ nonmwxkarmuM kodhdummrertom 0,8. To ecTh MaKCUMaIbHOE KOJIMUECTBO HAOPAHHBIX OAIIOB 16.

[Tpu OTCYTCTBMY N0 YBOXKUTEIHHOW MPUYMHE TOHIKAIONINN K0 ()HUIIMEHT HE BBOJIUTHCSL.

Onenka Kpurepuu
OT1au4Ho 1) mosmHOE PacKpbITUE TEMBI;
20 6ay10B 2) yKa3aHuE€ TOUYHBIX Ha3BaHHUH U ONPE/IeIICHHIA;

3) npaBwiibHas GOPMYJIMPOBKA MOHATUI U KaTerOpui;
4) npuBeneHne GOpMyJ U COOTBETCTBYIOIIEH CTATUCTUKH

U JIp.
Xopouo 1) HEegOCTaTOYHO MOJIHOE, MO0 MHEHHUIO IpernojaBaTelis,
16-19 6amnoB PAaCKpBITHE TEMBI;

2) HeCyUIeCTBEHHbIE OLIMOKHU B OMPEECIICHUN MOHATUN U
KaTeropuii, GopMyiax, CTaTUCTUYECKUX TaHHBIX U T. II.,
KapIMHAIBHO HE MEHSIOUINX CYTh U3JI0KEHHS,

3) HanMYKMe rpaMMaTHYECKUX M CTHIIMCTUYECKUX OLIMOOK

v JIp.
YaoBJjieTBOPUTEIHLHO 1) orBer oTpaxaeT oOlee HaNpaBlICHUE H3JI0KECHUS
12-15 6amnoB JIEKIIMOHHOI'0 MaTepuania;

2) HaJIMYUE JTOCTATOUYHOI'O KOJUYECTBA HECYLIECTBEHHBIX
WIN OTHOM-BYX CYILECTBEHHBIX OIIMOOK B OMpEAEICHUN
NOHATUM W KaTreropui, ¢opmynax, CTaTUCTHUECKUX
JIAaHHBIX U T. I1.;

3) HaMYue TPaMMaTHYECKUX U CTUITUCTUYECKUX OIMHUOOK

u JIp.
HeynosiieTBopuTtebHO 1) HepacCKpBITHE TEMBI;
MeHbIe 12 2) 60TBIIOE KOJUYECTBO CYIIECTBEHHBIX OLITHOOK;
3) HaMYue TPaMMaTHYECKUX U CTUITUCTUYECKUX OIMHUOOK
u JIp.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
dvmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna Anepuas pusuka

KoMmniekT TecTOBBIX 3az[aHm7'1

[IpuMep TecTOBBIX 3aJJaHUM:
Bapuanr 1
1. Y3 xakux 4acTUIl COCTOUT aTOMHOE SIAPO?

Bapuanrts! oTBeTa:
1) U3 IPOTOHOB U ANEKTPOHOB
2) U3 MIPOTOHOB U HEHTPOHOB
3) U3 HEUTPOHOB U IJIEKTPOHOB

4) U3 NpOTOHOB, HEUTPOHOB U F'AMMa-KBaHTOB

2. Kakue siipa Ha3bpIBatOTCSl U30TONAMU?
Bapwuanrts! oTBeTa:
1) siapa ¢ OIMHAKOBBIM YHCIIOM POTOHOB
2) sinpa ¢ OJJMHAKOBBIM YHCJIOM HEUTPOHOB
3) snpa ¢ OJUHAKOBBIM YUCJIOM HYKJIOHOB
4) sapa, UMEIOINE JOCTaTOUYHO JI0JITOKUBYIIHE (METaCTa0MIIbHBIE) SHEPTETUUYECKUE YPOBHU

3. Bo CKOJIBKO pa3 MEHbIIIE HEUTPOHOB COJIEPIKUT SAPO aTOMA a30Ta C MACCOBBIM U 3apSIOBBIM YHCIAMU
14 1 7, yeM PO LMHKA C MAaCCOBBIM U 3apsI0BbIM unciiaMu 65 u 307

BapI/IaHTBI OTBCTaA:
1)25  3)5
2) 2 4)3,6

4. Kak paguyc siapa cBs3aH € YMCJIOM HYKJIOHOB B HEM?
BapuanTs! oTBera:
1/2 1/3
1) R=r,-A I R=r,-A

2) R=AM 4) R=r,+ A"
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5. Kak cootnocurcs 1 a.e.m. ¢ 1 MaB?
Bapuanrts! oTBeTa:

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

2) 1a.e.m. =93,15 MaB M»sB

3) l a.e.m. =9315 M»aB

4)1a.em. =9315 M3B

6. Kakasi BeqinuriHa HA3bIBACTCSA MMOJTHOM SHEPrUEH CBSI3M aTOMHOTO sipa’?
Bapuants! oTBeTa:

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

7. Kak B 00LIeM BUJE 3alUCBIBACTCS yCIOBUE YCTOMUMBOCTH Aapa (A,Z) HO OTHOIIEHHMIO K pacmagy Ha
vactu (Ar,Z1) u (A2,Z2)?

Bapuanrts! oTBeTa:
1) M(AZ)>M(A,Z,)+M(A,,Z,)
2) M(AAZ)<M(A,Z)+M(A,,Z,)
3) M(AZ)=M(A,Z,)+M(A,, Z,)
4) AE(A,Z) < AE(A,Z,)+AE(A,,Z,)

8. Kakas pusmyeckas BeMurMHa Ha3bIBACTCSI MATHUTHBIM MOMEHTOM?

Bapwuanrts! oTBeTa:
Di=g-T 3 a=g+1
2) i=g-1T 4 p=gl/l

9. KGM, KOorjaa v Kaxk ObLI1a OTKpBITA pa,Z[I/IOB.KTI/IBHOCTB?
BapI/IaHTBI OTBCTA:

1) Bekkepensb B 1896 1. 0OHapyXui1, YTO ypaH UCIYCKAaeT HEBUIUMOE U3IyUEeHUE, CIOCOOHOE MTPOHUKATh
yepe3 YepHylo OyMary u 3acBe4uBaTh (POTOIIACTUHKY

2) @. u 1. XKonuo-Kropu B 1934 r. 06HapyXuM, YTO MPHU pacmaje HEKOTOPHIX siiep 00pa3yoTCss YaCTULIBI
C MOJIOKUTENIBHBIM 3apsIIoM

3) O.Pezepdopa B 1911 r. npu u3ydeHnn paccestHus anbdha-4acTHil

4) I1. Bummapa B 1900 1. mpu OTKpBITUH raMMa-Tydel Ipy U3y4eHUH paciajia ypaHa

10. Kak 3anucbiBaeTcsi OCHOBHOM 3aKOH paJMOaKTUBHOIO pacmajia B UHTErpajabHol dopme?
BapuanTs! oTBeTa:

1) N(t) =N, -e™

2) N(t) = [e™dt

3) N(®)=N,-(1-e™")
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4) N(t) = J'(l—e”“)dt

11. Kakasg BennunHa Ha3bIBACTCSI AKTUBHOCTLIO?
Bapuants! oTBeTa:
1) aKTUBHOCTB BBIPA)KAETCS YUCIIOM paciajoB B obpasie B 1 cekyHIy

2) aKTUBHOCThH BBIpaXaeTcsl SHEPrueH, BBIACISIONIeNics B oOpaslie MpH paAHMOaKTUBHOM pacmaje 3a 1

CEKYH]lY
3) aKTUBHOCTb BBIpa)KaeTCsl YUCIIOM paclaioB B 00pasle 3a Nepuo/ nojypacnaia

4) aKTUBHOCTb BBIPAXKACTCS SHEPTHEH, BBIIEISIONIEICS B 00pasiie Ipy paiMOaKTUBHOM Paca/ie 3a Iepruog

noJiypacrnaja

12. Kakue equHuUIbl UCTIOJIb3YIOTCS U1 BRIpAXKEHUS aKTUBHOCTH B cucteme CU u Ha npakTuke?

BapuanTs! oTBeTa:
1) B cucteme CU: 1 Bk = 1 pacnany B cexyny; Ha npakTuke: 1 Ku = 3.7-101° bk
2) B cucteme CU: 1 Ku = 1 pacnazy B cekyny; Ha npaktuke: 1 bk = 3.7-101° Ku
3) B cucreme CU: 1 Bk = 1 pacnany B cexynny; Ha npaktuke: 1 Ku = 10%° Bk
4) B cucteme CU: 1 Ku = 1 pacnany B cekyny; Ha npaktuke: 1 bk = 10%° Ku

13. YUTo Ha3bIBaeTCsl BEKOBHIM PAaBHOBECUEM?
BapuaHnts! oTBeTa:
1) Macc 1MoKos sijipa He MEHSETCSI BEKaMu
2) aKTUBHOCTb PAJMOHYKIINIA HE MCHSACTCS BEKaMU
3) PHepruu CBsI3U ABYX PAAHOHYKIHIOB PaBHbI
4) pailn0aKTUBHOE PaBHOBECHE, MOAJEP>KUBAIOIIEECS BEKAMU

14. KakoBa npupoja u OCHOBHbIE CBOWCTBA ab(a-yacTuil?

Bapuants! oTBera:
1) a-gacTuna — 3To 4acTula ¢ HEUTpaIbHBIM JIEKTPUUYECKHM 3apsiioM U Maccoii—0.
2) a-yacTuia — 3TO YacTULA C 3apsiIoM = € U Maccol =2 a.e.M.

3) o-gacTuna — 3TO HCYCTOI\/’I‘-II/IBaH JacTulla ¢ OTPUHATCIIbHBIM 3JICKTPUYCCKUM 3apsAI0M.

4) o-yacTuna — 3To PO ‘He ¢ 3apsaoM Z=2 1 00IIUM YHUCTIOM HYKJIOHOB A=4

15. Kakue BcTpedaroTcs pa3sHOBUAHOCTH SHEPTETHUECKUX CHEKTPOB ajb(a-yacTuir?
BapuanTs! oTBeTa:

1) JIuneituaTeie 1 HEMpPEpPbIBHBIE.

2) IlpocThie, C TOHKOW CTPYKTYPOH U C JUIMHHONIPOOEKHBIMU  Ol-4aCTHIIAMHU.

3) Anbda-criektp umeer popmy KpuBoir Makcpesia

4) Anbpa-criektp umeet Gopmy kpuBoii ['aycca

16. KakoBbI OCHOBHBIE OCOOCHHOCTH B3aUMOJEHCTBUSI aan)a-qaCTHu C BCH_[eCTBOM?
BapI/IaHTBI OTBECTAa:

1) nmpsiMonuHeHast TpaeKTOpHsl, ObICTpbIe MOTEPU YHEPTHU HAa HOHM3ALIMIO, BO30YK/IEHHE aTOMOB CpEJIb
U Kak CJIeJICTBUE — OTHOCHUTEIBHO HEOOJIbILINE MPOOETH U MPAKTUYECKH OJHO3HA4YHAs CBSA3b IMpodera c

SHEpruen
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2) KpUBOJHMHEHHasI TPACKTOPUs, MEUICHHBIC TMOTEpH SHEPrUM Ha MOHU3AIMIO U BO3OYKICHHE aTOMOB
CpeIbl ¥ KaK CIIEJICTBHE — OOJIBbIINE MPOOETH U HEOJHO3HAYHAS CBSI3h MPOOETa ¢ YHEPTrUeu

3)npsiMonuHEHAs TPAeKTOpHsl, MEIJICHHbIE TOTEPH Ha MOHU3AINIO U TOPMOKEHHE
4) Het npaBUiIpHOTO BapuaHTa OTBETa

16. Uro Ha3pIBaeTCSI raMMa-KBaHTOM ?
Bapuants! oTBeTa:
1) [TakeT 371eKTPOMarHUTHHIX BOJH C OYEHb MaJICHbKOW JUTMHOW BOJIHBI.
2) DnemMeHTapHble YaCTULIbI C HYJIEBBIM 3aps10M U OTIMYHOM OT HYJsI MacCOi MOKOSI.
3) DiieMeHTapHbIE YaCTUIIBI C HYJIEBOM MACCOM MOKOS M OTIMYHBIM OT HYJISL 3apsI/IOM.

4) TTakeT 3JIEKTPOMarHUTHBIX BOJIH C OOJIBIION JTAHOW BOJIHBI.

17. Kakue cy1iecTByrOT OCHOBHbIE BUJIbI B3AUMOACHCTBHSI YaCTUI U TaMMa-KBAaHTOB C AaTOMHBIMU siApaMu?
BapuanTsl oTBera:

1) Tonpko paccesiHue.

2) Paccesinue U siiepHbIe PEAKIIHH.

3) TonbKo simepHBIC PEAKIIHIH.

4) Het npaBUIBHOTO BapuaHTa OTBETa

18. KakoB ¢usnyeckuii cMpica noHATUS 3¢ ¢dexkTuBHOrO cedeHus? CyliecTByeT JIM OAHO3HAYHas CBA3b
MEXTY dPPEKTUBHBIM CEYCHHEM H TEOMETPUIECKUM pa3MepoM siipa?

Bapuanrts! oTBeTa:

1) DddexTrBHOE CeueHME BBIPAXKAET BEPOATHOCTH SACPHON PEaKIMH B pacdyeTe Ha OJHO SIPO U OJHY
MAJAIOILYI0 YaCTHLLY.

2) Het npaBuiIbHOTO BapuaHTa OTBETa

3) DddheKTHBHOE CeueHHE — OTHOLIEHHE YUCIa peakiuii B o0pasie Np K 4icIly IONaBIIMX B HETO YaCTHIL
No

4) DddexTuBHOE CeYSHUE — YUCIIO MOMABIIUX B 00pa3ell YacTHll.

19. Kakue simpa nenstcest TermIOBBIMA HEUTPOHAMHU, a KaKHe HE JIETISATCS?
Bapuanrts! oTBeTa:

1) densitest 233y, 35y, 29y, 41Pu; me memsirest 222Th, 24U, 238U, 9Py, 242Pu.

2) Hensitest 238, 234U, 2Opy; we memsres 230U, 233U, 2%°Py, 241pu.

3) Her mpaBunpHOTO BapuaHTa OTBETA

4) [lensatcs Bce TSDKEIBIE AJIpa.

20. IloueMy BO3HHUKAaWOIIME MPH JAETCHUM TSDKEIBIX SIEP OCKOJIKH OKa3bIBAIOTCS HECTaOUIbHBIMU
HyKJIHIamMu?

Bapuants! oTBera:
1) IToToMy YTO OHU OKa3bIBAIOTCS MEPETPYKEHHBIMU HEUTPOHAMH.

2) IloTromMy 4TO OHM OKa3bIBAIOTCS MEPErPYKEHHBIMU TPOTOHAMH.
3) Her mpaBunpHOTO BapuaHTa OTBETA

Kpurtepun oneHuBanns KomnereHuui (pe3yJibTaToB):
TecT cocTouT U3 ABYX YacTel, KaxKaas U3 KOTOPhIX cofepkuT 10 BompocoB. O1ieHNBaeTCs KOJIMYECTBO
BBITTOJIHEHHBIX TECTOBBIX 3aJaHHM.
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OnucaHue MKAJIbI OLEHUBAHUS

MaxkcumanbHas cymMMa 0aoB 3a Tect — 20 6auios.

Ecnu cTyneHT oTBeTHII BEpHO MEHEE YeM Ha 12 BOIIPOCOB U €CJIM OTCYTCTBOBAI 110 HEYBAKUTEIBHOM
NpUYMHE, OH MMEET BO3MOXKHOCTBH IepeciaTh TecT ¢ MoHmkaromuM kodpounuentom 0,8. To ectpb
MaKCHMaJIbHOE KOJIMYECTBO HaAOpaHHBIX OaiioB 16.

[Tpu OTCYTCTBUM MO YBRKUTEIBHOW MPUYMHE TOHMKAIOIINN KOAPPHUIIMEHT HE BBOIUTHCS.
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