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1. EJIA 1 3AJAYHN OCBOEHUA JTUCIIUITJIMHbI

1.1. Heab1o 0ocBOCHUSA M CHUIIIAHBI SIBJISIETCS:
. npuoOpeTeHne CTyJIEeHTaMH OCHOB 3HAHHWK, YMEHHWW W HaBBIKOB B 0O0JaCTH SAEPHO-
SHEPTeTUYECKOW TEXHOJOTUHM BBICOKOTO YPOBHS Ha OCHOBE PEAKTOPOB JECJICHHS B COOTBETCTBHH C
TpeOOBaHUSAMHU 00Pa30BaTEIHLHOTO CTAHAAPTA 110 HAMPABICHHUIO TTOITOTOBKH.

1.2. 3agauu ocBOeHUS TUCHUILITHHDI:

o chopMupoBaTh 00Iee MPEICTABICHHUE O MEPEXOJHBIX IMPOIecCaX B aKTHBHOW 30HE SIIEPHBIX
PEaKTOPOB JICTCHHSI TIPU U3MEHEHUSIX PEaKTUBHOCTH C YUYETOM U 0€3 ydeTa 3ara3/IbIBarolIinX HeUTPOHOB,
BOIIPOCAX PEryJlMpPOBaHUS PEAKTOPa B HAAKPUTHUECKOM, MOAKPUTUYECKOM U KPUTUUECKOM COCTOSTHUSIX.

. HAyYUTh CTYJACHTA YMEHUIO UCIIOJIb30BATh TEOPETUUECKUE MOJIOKEHUS, IPUMEHSITh KOMIIBIOTEP C
MPUKIAIHBIMA TIPOTPAMMHBIMU CPEACTBAMH JIJIsi PEIICHUS HAYYHO-TEXHHYECKUX 3a7ad B 0OJacTw
KHUHETUKHU JIEPHBIX PEAKTOPOB;

J OCBOMTH OCHOBHBIE ACIIEKTHI BEJICHNS HAYYHBIX UCCIICIOBAHUI COBPEMEHHBIMU METOIaMH.

2. MECTO JJUCHUILIUHBI B CTPYKTYPE OFPA3OBATEJIBHOM ITPOT'PAMMBI

YyebHaa ancumnamHa «KuMHeTMKa AAepHbIX PeakToOpoB» BK/AKOYEHaA B nepeveHb 06A3aTeNIbHbIX
AMCUMNIMH BapMaTMBHOM 4YacTWM W HanpaBieHa Ha yrnybneHve ypoBHA M 3aBeplleHME OCBOEHMA
komneTteHuuin MKC-1,4,7. AucumnanHa peanusyeTcs B COOTBETCTBUM ¢ TpebosaHuammn ®rocC BO, ON BO
n Yr.

N3yyeHre gucumnavHel ocywecTsnfetca Ha 5-m kypce B 10-m cemectpe. Kpome AnCLUNAUHDI
«KnHeTMKa AgepHbIX peakTopoB» B gopmupoBaHun kKomneTeHumn MKC-1 napannenbHo y4acTByrOT
OVUCUMNAMHBI  «ATOMHbIE  3/1IEKTPUYECKME CTaHUMMY», «faepHble 3SHEpPreTUYecKMe pPeakTopbl»,
«TeopeTMyeckMe OCHOBbl aBTOMATM4ecKoro ynpasneHua A3Y», «MHHOBaUMOHHbIE noAXOoA4bl B
NPOEKTUPOBAHNN U KOHCTPYMPOBaHMKU peaKTopoB AIC», «UNHMKUHUPUHF B aTOMHOWM 3SHEPreTUKe,
«MpuHumnnbl  obecneveHma 6HesonacHocTM A3C», «3alWmUTa OT  MOHMBUPYIOLLETO  U3/YYEHUAY,
«OpraHusauma pagmaumoHHon 6esonacHoctM Ha A3C», «CneuuanbHble rNaBbl KOHCTPYMPOBAHUA
A0EepHbIX YCTaHOBOK», «[lpeaannnomHas npaktuka», «lloArotoBka K npoueaype 3awmTbl U 3aliuUTa
BbIMNYCKHOM KBanMPUKaLNMOHHOM paboTbl.

Pe3ynbTaTbl 06y4eHUA, NONYYEHHbIE NPU OCBOEHUWN AUCUMNAUHBI, HEO6XOANMMbI NPWU BbIMNOJIHEHUMN
BbIMYCKHOM KBanMPUKaLMOHHOM paboTbl.

Ona MHBaNMAOB M AWL, C OrPaHUYEHHbBIMU BO3MOXHOCTAMMK 3a40poBbA PI[ pa3pabatbiBaeTca
MHOMBMAYANIbHO C  Yy4eTOM OCOBeHHOCTeM  NCUXOPU3INYECKOTO  PasBUTUA, MHAUBUAYANbHbIX
BO3MOMHOCTEI N COCTOAHMA 340P0BbA TAKUX 0BYYAIOLLUXCA.



3.

OCBOEHUS JTUCHUIIJINHBI
3.1. Dranbl GopMHUPOBAHUS KOMIIETEHIMH
B pesynprare ocBoeHUst IUCHUILUIMHBI «KWHETHKA SIEPHBIX PEAKTOPOB» Y 0O0ydYaromerocs
gactuyHo (opmupyercs kommereHims [IKC-1, momnoe ¢opmupoBaHue KOTOPBIX IOCIEIOBATEIBHO
OCYIIECTBJISICTCS TpPU HM3YYCHUH JAPYTUX AUCHUIUIMH U B TMPOIECCe MPAKTUYECKON MOJTOTOBKHU
(Tabmuna 1).

Ta6auna 1 - @opmupoBanue komnerenunu IMMKC-1

KOMIIETEHIIM OBYYAIOLWIEI'OCSA, ®OPMHUPYEMBIE B PE3YJIBbTATE

Konx
KOMIIETEHIINH

HanmeHoBaHMe AUCIUIUINH,
(dopMupyOLIIHX
KOMIIETCHIIHIO COBMECTHO

CemecTtpsl HOpMHUPOBAHUS
KOMIIETCHIIMI IUCUUIIMHAMY U PaKTUKaMHU

CCM.

CEM.

CEM.

CEM.

CEM.

CEM.

CEM.

CEM.

CEM.

10

CEM.

11
CeM.

IIKC-1

ATtoMmHEBIC QJICKTPHUUICCKUEC CTaHIIUN

SnepHble YHEPTETHUECKUE PEAKTOPHI

TeopeTndeckue 0OCHOBBI
ABTOMATHYECKOT0 ynpasyeHus A2Y

VHHOBAIIMOHHBIE TIOIXO/IbI B
NIPOCKTUPOBAHUU U KOHCTPYUPOBAHUU
peaktopoB ADC

I/IH)KI/IHI/IpI/IHF B aTOMHOM OHCPICTUKEC

[MpuHuMne! obecriedeHus 6€30MacHOCTH
ADC

Kuneruka siepHbIX peakTopoB

3anmra OT HOHU3UPYIOMIETO H3ITyUSHHS

Opranuzauus pagdaquoHHON
6e3omacuoct Ha ADC

CrieunanbHble TJaBbl KOHCTPYHUPOBAHUS
SIZIGPHBIX YCTaHOBOK

Hpe,I[,HI/IHHOMHaH MMpaKTUKa

IToaroroBka k npouenype 3aluThl U
3aIUTa BRITYCKHOHN KBATU(HKAIIMOHHOIM
paboThI




3.2. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUS MO AUCHUILINHE, COOTHECEHHBIX ¢ IVIAHMPYEMbIMH pe3yabTaTamu ocBoenus OI1

[Tpodeccuonanvuas xomnerennus I[IKC-1 dopmupyercss ¢ npuoOpeTeHHEM 3HAHWUH, YMEHHH M HaBBIKOB, C(HOPMYIMPOBAHHBIX B JCCKPHITOPAX
JOCTHKEHHS 3TUX KOMIIETCHIIMA U C KOTOPHIMH OOYYarOIIUNCS TOTOB BBITIONHATh KOHKPETHBIC JIEHCTBUS, MPONUCAHHBIC B MHAUKATOPAX JOCTIIKCHUS TEX JKE
KOMITETCHIIMH (Tabnuia 2).

Taduua 2 - [lepeyeHb NJIAHUPYEMbIX Pe3yJIbTATOB 00yUeHHUs! 10 JHCHUILIMHE, COOTHECEHHBIX C MNIAHNPYEMbIMH Pe3yJIbTATAMH 0CBOCHHUSI

Kona n nHanmeHnoBanue

Kona u nanmeHnoBaunue

[TnarupyemMsble pe3yapTaTsl 0OyUEHNUS 110 AUCIUIUINHE

OreHOYHBIE CPECTBA

(U3NIECKUM H
TEXHOJIOTUYECKUM
nporeccaM B
000pyI0BaHNH, IPUHITUIIAM
KOHTPOJIS,
AaBTOMATU3UPOBAHHOTO
ynpasieHus u 3amuTel AC,
OCHOBAaM SJIEPHOH U
paavanuoHHON
0€30MacHOCTH, MPUHLIUIAM
obecrieuenust 6e301acHON
9KCILTyaTalHH,
HOPMAaTHBHBIM
TpeOOBAHUSAM K
IIPOCKTUPOBAHUIO
skcrryatanuu AC

K IPOEKTHPOBaHMIO 1 dKcIuryatanun AC.

MOAKPUTUYECKOM U
KPUTHYICCKOM COCTOSITHUAX.

3HAYUMOCTB Te€X
WJIN MHBIX SIBJICHUH,
CBSI3aTh XapakTep
MPOTEKAOITIX
HECTAI[HOHAPHBIX
HPOLECCOB C
peabHBIMU
3a7a4aMu
perynupoBaHus U
ynpasnenust ADC.

peaxkTopaMu B
MEPEXOIHBIX peKUMax
JKCILTyaTaluu.

KOMIIETCHIIUH HMHIUKATOpa JOCTHKEHUS KOMIIETCHIIUH T I -
€KYILEro OMEKYTOYHOU
3HaTh YMmerts Bnagets Y p T
KOHTPOJIA aTTECTALMU
MKC-1 HIIKC-1.2 5 - 0 MEPEXOHBIX Mpoleccax B | - UCIOJIB30BATh - TEpMHUHOJIOTHEH, Tnambt [lepeuenn
CriocoOeH IPUMEHSITh B IIpumensieT 3HaHUsI HEUTPOHHO- aKTHBHOI 30HE AEPHBIX TCOPCTUUCCKHEC NPHHSTOH B KHHETHKE JICKIHU € KOHTPOJIbHBIX
npodeccuoHaIBLHOM (U3MYECKUX U TEXHOJIOTHUECKHX PEaKTOpOB JNCHHs [IPU MIOJIOXKEHUS TIPU SLCPHBIX PEaKTOPOB; NEPEIHAMU BOIIPOCOB
b
JIeATEIbHOCTH 3HAHUSI 110 MIPOLIECCOB B 00OPYIOBaHUH, IPUHIIUIIOB M3MEHEHHSX PEaKTHBHOCTH C pelieHnu 3aaaq - HABBIKAMH PaBOTHI © 00Cyxk1aeMBIX
TEXHOJIOTUYECKUM CXeMaM, | KOHTPOJI1, aBTOMATU3UPOBAaHHOTO yaeToM u 6e3 yuera peryinupoBaHus U MOZEIISAMH CHCTEM 1(30HPOCOB
OLICHKA I10
KOHCTPYKLIUH, ynpaieHus 4 3amuTel AC, 0CHOB 3aI1a3/1bIBAIOLIMX HCHTPOHOB, yIpaBJIEHUsS KOHTPOIIS 1 kprtepHio | u
000pYIOBAHUIO U OMBITY SEPHOM 1 paTalliOHHOM 6€30IacHOCTH, BOIIPOCHI PEryINPOBAHHS SIEPHBIMU yIIpaBIICHHs 2)
JKCIUIyaTalliid OCHOBHBIX MIPUHIOUIIOB 00ecTiedeHus Oe30MacHOM PeaKkTopa B HaIKPUTHIECKOM peaKkTopaMu; SULPHBIMA
b
TunoB AC, Mo HEWTPOHHO- | HKCIUTyaTallui, HOPMAaTHBHBIX TPEOOBAHUH - OLICHUBATh

OcBoecHue JAUCHUIIIMHBI TPUYaCTHO K OCBOCHUIO Td B/02.7 «PYI(OBOIICTBO I/IH)KCHCpHO-(I)I/BI/I‘-ICCKI/IM COIIPOBOKACHUCM JKCILTyaTallunu aKTUBHOH 30HBI

peaktopHoit ycraHoBku» (IIC 24.028

npodeccuoHaNbHbIC 3a/1a4H:
* AHaJ3 IPOTEKaHUS MIEPEXOAHBIX MPOLIECCOB B PEAKTOPAX;
* PykoBoacTBO n3MepenueM 3¢ ¢hekToB U K03(PPUIHUECHTOB peaKTUBHOCTH PEAKTOPOB,;

«Cneunanuct saepHo-pu3NUeckoi sabopaTopuud B O0JaCTH ATOMHOM DHEPreTUKH»), pEIIaeT CleayrolIne




* BrlnosiHeHHE peaKTOPHBIX PacueToB;
* BrinonHeHue pacyeToB SKCILTyaTallMOHHBIX TAPAMETPOB PEAKTOPHOI YCTaHOBKH, 3(p(pekToB U K03 UIIUEHTOB PEAKTUBHOCTH.



4. CTPYKTYPA U COAEP/)KAHUE JUCHUITJIMHBI

4.1. PacnpenesieHue TPyA0€MKOCTH JUCHUIJIMHBI 10 BUAAM PadoT 1Mo ceMecTpam

OO6mast TPyIOEMKOCTh JUCHMIUIMHBI COCTaBisAeT 4 3a4eTHBIX eIuHMIbl (3.€.) wm 144
aKaJeMHYeCKHX Yaca, B TOM 4YHCJIE KOHTAKTHas paboTa oOydaromuxcsl ¢ MpernojaBareieM - 55 gaca,
caMmocTosTelbHas pabota oOydaromuxcs - 53 yacos (Tabiuia 3).

Ta6auna 3 - Pacnpenenenue Tpy10éMKOCTH THCHHMILIMHBI 0 BUAAM padoT

Bun yae6HOI paboTht TpynoeMKocTb, 4/3.€.
Bcero B ToM uncie B 10 cemectpe
®dopmar u3ydeHus AUCLUIUTNHBL C MCIOJIb30BaHUEM 3JIEMEHTOB
JIEKTPOHHOTO 00y4eHUsI
OO01ast TPYA0EMKOCTb, 4/3.€. 144/4 144/4
1. KonTaktHas pabora: 55 55
1.1. AynuropHast paboTa, B TOM YHCJIE: 51 51
3anstus geknuonHoro tuna (JI) 34 34
JlabopaTopHsle pabotsl (JIP) 17 17
1.2. BueaynutopHas paboTa, B TOM YHCIIE: 4 4
KoHcynpranuu no AUCIUIINHE 4 4
2. CamocrosTenbHas paboTa CTYACHTOB, B TOM YHCIIE! 89 89
[MpopaboTka  MCTOYHMKOB  HHpopMauuu  (TIOBTOpEHHE 40 40
NPOWAEHHOTO MaTepHaia, H3y4YeHHEe U KOHCIEKTHPOBaHHE
PEKOMEHIOBAHHOM JINTEPaTypbl)
IToaroToBka K 1a00paTOpHEIM paboTam 30 30
IToaroroBka k 3a4éty 19 19




4.2. CopepxaHue JMCHUILIMHBI, CTPYKTYPHPOBAaHHOE M0 TeMaM

Temaruueckuii TUTAH OCBOCHHUS IUCIHUIUIMHBI MO BUJAM Y4YeOHOUW [eATeNhbHOCTH TpuBeNeH B Tabmuie 4. 31ech yKa3aHO CTPYKTYpHOE
pacnpezeneHue o0beMOB (B uacax) pas/ieJloB M TeM ITUCIUIUIMHBI MO BUAAM Y4eOHON pabOThl, ayAUTOPHBIX U BHEAYIUTOPHBIX 3aHSATHI,
CaMOCTOSITEITLHOW PabOThI CTYIEHTA U MEPHUOUIECKOTO (TEKYIIEro) KOHTPOJIS.

Taoauna 4 - Coaepxanue TUCHUILVIAHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

IInanupyemsle Haumenosanue pa3neinos u Bunbl yueOHOI paboThl, 4 Bun CPC HaumenoBanue Peanuzanus HanmeHnoBanue
(KOHTPOJIUPYEMEIC) TeM KonraktHas pabota UCIIOJIE3YEMBIX B paMKax pa3paboTaHHOTO
Pe3yIbTATHI 5 2 AKTUBHBIX U MPAaKTUICCKOM 3JIEKTPOHHOIO Kypca
OCBOCHHS @ 2 = e E % HHTCPAKTHUBHBIX MOJITOTOBKH (TpynoeMKoCTh B
U MHJUKATOPBI o Z = 2 g S g 00pa30BaTEIBHBIX (TpyI0EMKOCTh B gacax)
TOCTIKCHUSI =t SE| 2E| EE| 56 TeXHOIOT Uit yacax)
KOMITIETEHIIHI 5 2.8 £g 55| 5 s
S| 88| §8] 28| €8
= = 2e|S&
1. OcHorisie oSS i 2 | 1 | - |02 | 9 |61Lcp715  |Jexums : :
OTIPE/ICIICHUS
2. Kunetuka peakropa 6e3
y4éTa 3arma3IbIBaoIIIX 2 2 - 0,5 10 |6.1.1, ctp. 16-21 Jlexmus - -
HEHUTPOHOB
3. 3ama3gpIBarOmIMe HEUTPOHBI | 2 - - 0,5 10 |6.1.1, crp. 22-27 Jlexmus - -
4. KuneTtnka peakrtopa ¢
3aras3asIBalOIINMH 6 4 - 0,5 10 |6.1.1, ctp. 28-40 Jlexmus - -
HEUTpOHAMH
MKC-1 5. YpaBHeHHE «0OpaTHBIX
WIIKC-1.2 qacoi» H €0 aHanI;I3 6 4 ) 0,5 10°16.1.1, crp. 41-50 Jletuus ) )
6. Kunetnka peakropa ¢
OJTHOM TPYIIHON 6 2 - 0,5 10 |6.1.1, crp. 51-67 Jlexmus - -
3ama3AbIBAIOIIUX HEUTPOHOB
7. KHRCTHRA pSMROKCHUA B | g | 5 | _ | 05 | 10 [611,crp.68-80 |Jlexuns : :
MTOIKPUTHIECKOM PEAKTOPE
8. KpHTquCKHH,H 2 2 - 0,5 10 |[6.1.1, cTp. 81-90 Jlekuust - -
HAJKPUTHYCCKUIA PEaKkTop
9. CpaBHEHHUE TOYECUHOU U
MIPOCTPAHCTBEHHO-3aBUCUMOM 2 - - 0,25 10 |6.1.1, crp. 91-96 Jlexuus - -
KHHETHKHU
HUTOTIO: 34 17 - 4 89




5. TEKYIIUI KOHTPOJIb YCHOEBAEMOCTH W ATTECTALHMSA IO UTOI'AM
OCBOEHUA JUCIUAITJINHBI

5.1. TunoBbIe KOHTPOJIbHBIE BONPOCHI U 3aIaHUs, HEOOX0AUMbIe /Il OUEHKU 3HAHU, YMEHUH U
HABBIKOB MJIH ONBITA AeATEJIbHOCTH

TaﬁJmua 5 - Hepeqlm KOHTPOJIBHBIX BOIIPOCOB H 3auaﬂnﬁ mo TeMaM 3aHATHIi AJI NMPOBEACHUHA TEKYILIEro
KOHTPOJIA YCIICBAEMOCTH

Howmep Tembl [epevHu KOHTPOJIBHBIX BOMPOCOB U 3aaHUH
IMKJIa 1abopaTOPHBIX
JeKuui pabot
1 1 Has3BaTb OCHOBHBIC JOMYLICHHS MIPU U3yYCHHU HECTAIIMOHAPHBIX PEKHUMOB PabOThI

SIIEPHOTO peaKkTopa
Jatb onpenenenne H30BITOYHOTO KOAPQPUIIMEHTA pa3MHOXKEHHS PEeaKTopa.

JlaTb omnpeneneHne peakTUBHOCTH PEaKTopa.

YkazaTh QU3MUECKUI CMBICT PEAKTHBHOCTH PEaKTopa.

Jatp ompeneneHue moJIHOTo H30bITOYHOTO K03 uIineHTa pa3sMHOKEHHS PeaKkTopa.

JlaTb omnpeneneHne MOIHOTO 3aaca peakKTUBHOCTH PEaKTopa.

Ha3zatp nponeccsl, onpenensdiomue cpegaee BpeMs »KU3HA 0JHOTO MTOKOJIEHH HEUTPOHOB
B pPeaKTope.

3amucaTh JIEMEHTApHOE ypaBHEHHE KMHETHKU peakTopa 0e3 ydéra 3ama3abIBaonX
HEUTPOHOB.

HasBatb Bua maTemMaTH4eCKOM 3aBUCUMOCTH IUIOTHOCTH HEMTPOHOB B pEAKTOpPE OT BpEMEHHU
0e3 ydera 3amna3/IbIBaloIInX HEHTPOHOB.

HasBatp BHJ MaTeMaTH4YeCKOW 3aBUCUMOCTH HATYPAJIBLHOTO JIorapupmMa BeINInHbI
IUIOTHOCTH HEMTPOHOB B peakTOpe OT BpeMEHHU 0e3 yueTa 3ana3/bIBaoIINX HEHTPOHOB.
Jlate onpeneneHue nepruoia peakTopa.

3anucaTh MaTEMaTUYECKOE ONPENEIECHUE IEPHOIA PEAKTOPa.

3amucaTh MaTeMaTHIECKOE OTpeIeNICHHEe 0OpaTHOTO MEPHOAA PEeaKTopa.

Jlate onpenenenue nepruoja yaBoeHUs peakTopa.

IToxa3zaTs cBsA3b NEpHOJA PEAKTOPA C IEPHOAOM YABOCHHS PEAKTOPA.

3amucaTh (hopMyITy AJISI IEPHOA PEaKTOpa ¢ YI€TOM Pa3MHOKEHHUS TOJIHKO Ha MTHOBEHHBIX
HEUTPOHAX JEJICHUS.

Paccuurars nepuon peakropa B K03 GHUIMEHTOM pa3MHOKeHus, paBHbIM 1,002, 1 cpeaHeM
BpPEMEHH XKU3HH MTOKOJICHN HeUTpoHOB, paBHOM 0,001 c.

Yka3aTh pa3MepHOCTh MOIIIHOCTH HCTOYHUKA HEHTPOHOB.

YkazaTh pa3MEpHOCTH INIOTHOCTH HEHTPOHOB.

YkazaTh pa3MepHOCTh INIOTHOCTH NMMOTOKA HEUTPOHOB.

VYka3zare pa3MepHOCTh 3((PeKTHBHOTO KO3 duIeHTa pa3MHOKEHNSI HEHTPOHOB.

VYkazaTh pa3MepHOCTb PEaKTUBHOCTH.

VYkazaTh pa3zMepHOCTb IEPHOAA PEAKTOPa.

VYka3zare pa3MepHOCTh (pIIr09HCa HEHTPOHOB.

2 2 JlaTb NOHATHE TOYEUHON MOJEIN KHHETUKU PEAKTOPA.

3amucaTh ypaBHeHHE MU QY3UH TETIIOBBIX HEHTPOHOB AJIsI HECTAIIMOHAPHOTO COCTOSTHUS
peaxTopa.

3amucaTh ypaBHEHHE KHHETHKH peakTopa 0e3 yuéra 3ama3jpIBaroliX HEHTPOHOB.
BrImonHUTE pOCTEHINi BBIBOJ YPAaBHEHH KUHETHKH peakTopa 0e3 yuéTta
3ama3AbIBAIOLIUX HEUTPOHOB.

N306pa3uth rpaduuecKy BpeMEHHOH X0 N3MEHEHHS TOTOKa HEHTPOHOB MPH
CKa4YK0OOPa3HOM YBEJIIMYEHHUH PEaKTHBHOCTH peakTopa 0e3 yduéra 3ama3 bIBaronnx
HEHUTPOHOB.

UeMy paBeH TaHI€HC yTJla HAKJIOHA KacaTeIbHOH K JIMHUM MOLIHOCTU PEAaKTOpa B
3aBUCHMOCTH OT BPEMEHH NPH CKaYKOOOPa3HOM yBEIMYEHHH PEaKTHBHOCTH?

Uemy paBeH TaHTEHC yIJla HAaKJIOHA KacaTeJIbHOW K JIMHUY JIorapH(Ma OTHOCUTEIbHON
MOIIIHOCTH PEaKTOpa B 3aBUCHMOCTH OT BPEMEHH IIPU CKAYKOOOPa3HOM YBEITHYECHUH
PEaKTUBHOCTH?

3 3 UeM omnpenenseTcs NepUo UCIyCKaHHs 3ala3bIBalOIIUX HEHTPOHOB?

Ha3zBath mporiecchl B TEINIOBOM PEAKTOPE, MPEAMIECTBYIOMINE ITOSBICHHUIO 3a11a3/IbIBAIONTINX
HEHUTPOHOB.

Ha3zBats nporiecchl, MpONCXOIAIINE C 3aMa3JsIBAIOIIMU HEUTPOHAMH B TEIUIOBOM
peaxTope.

Uemy paBHa JI0JIs 3aMa3IbIBAIONINX HEHTPOHOB B PEAKTOPE HA TEIJIOBBIX HEHTpOHaX?
Omnpenenuts cpegHee BpeMs XKU3HHU ITOKOJICHHUSI HEHTPOHOB B PEAKTOPE.

UYem onpenensiercs: 3¢ GeKTUBHAs A0S 3aMa3bIBAONINX HEHTPOHOB B PEAKTOPax pa3HbIX
TUIOB?
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3amucaTh ypaBHEHH KHHETHKH PEAKTOpPa ¢ yIETOM 3aMa3bIBalOIINX HEHTPOHOB.
BbINOMHUTE NPOCTEHITNIA BBIBOJ] YPaBHEHUN KHHETUKH PEAKTOpa C yUETOM
3ana3bIBaIOIUX HEHTPOHOB.

3anucaTh pelleHre YpaBHEHUI KMHETHKU PeakTopa ¢ 3ama3/AbIBalolUMK HETpOHAMH IIpU
N3MEHEHUH KO PHUIMEHTa Pa3MHOKEHHS SIMHUYHBIM CKaqYKOM.

N300pa3utk rpaduuecku cBsA3b PEaKTHBHOCTH C NTapaMeTPOM XapaKTepHUCTHYECKOTO
YpaBHEHUS ISl MIECTU IPYIN 3ala3bIBaIOIINX HEHTPOHOB.

Kakumu xapakTepuCTUKaMU aKTUBHOM 30HBI PEAKTOpa ONPEAEISIOTCS 3HAaUEHUsI KOpHEHN
XapaKTepUCTHUECKOTO YPaBHEHHS B PEIICHUN YPaBHEHUH KHHETHUKH PEAKTOPa C
3ara3/ApIBAIOIINMK HEHTPOHAMH IIPH U3MEHEHUN KO3 PHUITEHTA Pa3MHOXKEHHS €TUHNIHBIM
CKauKkoM?

N306pa3uth rpaduuecKy BpEeMEHHOM X0 H3MEHEHHS TOTOKa HEHTPOHOB MPH
CKauyK0OOPa3HOM YBEJIMUCHUN PEAKTUBHOCTH C YIETOM 3ama3IbIBalOIINX HEWTPOHOB.

Jlate MaTemaTnieckoe 0ObsICHEHHE 3aBUCUMOCTH IT0TOKA HEUTPOHOB OT BPEMEHH NPHU
CKauyK0OOpa3HOM YBEJIIMUCHUU PEAKTUBHOCTH C YYETOM 3ara3/bIBaloINX HEHTPOHOB.

UeMy paBeH TaHT'€HC yIJla HAKJIOHA KacaTeIbHOM K JIMHUU MOIIHOCTU peakTopa B
3aBUCHMOCTH OT BPEMEHH MPU CKaYKOOOPa3HOM YBEIMUYCHUH PEAKTHBHOCTH MOCIIE
YCTAQHOBJICHUS OCTOSHHOTO MEpUo/a € U3MEHEHUs?

JlaTh NOHSTHE yCTAaHOBUBIIErOCs MEPHOAA PEaKTopa.

3amucaTh ypaBHEHHE «OOPATHBIX YacOB» JJIS IIECTH TPYIIN 3ala3AblBalOINX HEHTPOHOB.
JlaTh XapaKTepUCTHKY yPaBHEHHIO «OOPaTHBIX YacoB».

Ha3zpaTp equHHIBI H3MEPEHUS PEAKTHBHOCTH.

N306pa3uts rpaduaecK 3aBUCHMOCTD YCTAHOBHBIIETOCS MIEPHO/A PEakTopa OT
PEaKTHUBHOCTH.

3amucaTh (hOpMyITy OISl yCTaHOBHUBIIETOCS IIEPHOAA PEAKTOPA MPH BBEICHUN CKAIKOM
MaJIOH MOJIO’KUTENbHOM PEaKTUBHOCTH.

CpaBHUTH KaUeCTBEHHO 3HAYCHHUS YCTAHOBUBILIETOCS IEPHOAA PeaKTopa NpH BBEJCHUU
MaJIOH MOJIOKHUTENLHOM PEaKTUBHOCTH € YUETOM U Oe3 yuéTa 3ama3IbIBaroliX HEHTPOHOB.
Yem ompenensieTcs yCTAHOBUBILIUICS IIEPUOJL PEAKTOPa IIPU BBEJECHUU MAJION
MIOJIOKUTEIHHOMN peakTUBHOCTU?

3amucaTh GopMyIly AJisl yCTAaHOBHBLIETOCS [IEPUOAA PEaKTOpa IPH BBEJCHUU CKAYKOM
OOJIBIION TTOJIOKHUTEIBHOI PEaKTHBHOCTH.

CpaBHHTB KaUE€CTBEHHO 3HAYECHHUsI YCTAHOBUBILErOCs IEPHOAA PEAKTOpa NP BBEJCHUU
OOJIBIION TTOJIOKHUTEIIFHON PEAKTUBHOCTH € YUETOM M 03 ydéTa 3ama3/(bIBaoInX
HEUTPOHOB.

UemM onpenensieTcsi yCTaHOBUBILHMHCS MTEPUOJ] PEaKTOpa IPH BBEACHUH OO0JIBIION
MOJIOKUTEIBHOU PEaKTUBHOCTU?

JlaTh moHsATHE MTHOBEHHON KPUTUYHOCTHIO peakTopa.

Ykazats 1 000CHOBATh OE€30MACHBIN MPeies BBEACHUS MOJIOKUTEIFHON PeaKTUBHOCTH.
Jatp MmaTemaTH4yecKoe 00bICHEHHE 3aBUCIMOCTH IIOTOKAa HEHTPOHOB OT BPEMEHH IPHU
BBEJICHUU CKaUKOM OTPULIATEJIBHON PEAKTUBHOCTH € YUYETOM 3alla3AblBAIOIIUX HEUTPOHOB.
UewMm ompenenseTcs epHoJl peakTopa NpH BBEJICHUN OTPUIATEIbHON pEaKTUBHOCTH?
N306pazuth rpaduaecky BpeMEHHON X0/ N3MEHEHHS IIOTOKA HEHTPOHOB IPH BBEICHUU
CKa4YKOM OTPULATEIbHON PEAKTUBHOCTHU C YUETOM 3aMa3AbIBAOIUX HEUTPOHOB.

UeMy paBeH TaHI€HC yTIia HAKJIOHA KacaTeIbHOM K JIMHUM MOLIHOCTH PEAKTOpa B
3aBHCUMOCTH OT BPEMEHU NP BBEJCHUH CKAYKOM OTPHULATENLHON pEaKTUBHOCTH MOCHE
YCTAHOBJIEHHS NOCTOSHHOTO NEPUOJa €€ U3MEHEHUS?

CpaBHHUTH Ka4€CTBEHHO U OOBSICHUTH CKOPOCTH U3MEHEHHS IIOTOKa HEHTPOHOB MpH
BBEJICHHUH TIOJOXKUTEIFHON U OTPUIATEIHHON PEaKTUBHOCTH, aTh OOBSICHEHHE.

Yemy paBeH yCTAaHOBUBILUICS IIEPUOJ PEAKTOpA IIPU BBEJCHUHU CKAaUKOM OTPULIATENILHOM
PEaKTUBHOCTH?
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3amucaTh ypaBHEHHE «OOPaTHBIX YacOB» AJIsl OJHOW I'PYIIIBI 3aMa3bIBAOINX HEHTPOHOB.
N3006pa3uth rpaduuecky cBs3b PEaKTUBHOCTH C ITapaMEeTPOM XapaKTepHUCTHYECKOTO
yYpaBHEHUS IS Cllydasl OJHOM Ipynmbl 3ama3 bl BalOIUX HEHTPOHOB.

3anucaTh pelleHre YpaBHEHUN KMHETUKU PeakTopa Juisl Cilydasi OXHOMN IpyIIb
3ama3/bIBaOLUX HEUTPOHOB MPU MaJIOM U3MEHEHHH PEAaKTUBHOCTH €JUHUYHBIM CKaUKOM.
JlaTb cBsI3b TIOKa3aTesel SKCIIOHEHT B PELLICHUH ypaBHEHUH KMHETUKU peakTopa ¢
PEaKTUBHOCTBIO JUIsI Cllydasi OJHOM I'pyMIIBl 3aNa3/(bIBAlOUIUX HEUTPOHOB MPU MajIoOM
N3MEHEHUH KO3 PUIINEHTA PAa3MHOKEHHS CINHUIHBIM CKauYKOM.

3amucaTs (hOpMyITy AL yCTAaHOBHUBIIETOCS IIEPHOAA PEAKTOPa IIPH BBEACHUHU CKAYKOM
MaJIoi MOJIOKUTEIbHON PEAKTUBHOCTH IS CIIy4asi OJXHOM I'PYyMNIBI 3aMa3(bIBalOIIUX
HEUTPOHOB.

N306pa3uth rpaduuecKy BpEeMEHHOM X0 H3MEHEHHS TOTOKa HEHTPOHOB MPH
CKauyK00OPa3HOM YBEJIMUCHUN PEAKTUBHOCTH C YIETOM OJHON IPYIIIBI 3aI1a3JbIBAFOIITHX
HEUTPOHOB.

Jlate MaTemaTnueckoe 0ObsICHEHHE 3aBUCUMOCTH IT0TOKA HEUTPOHOB OT BPEMEHH NPH
CKauyK00Opa3HOM YBEJIIMUEHHU PEAKTUBHOCTHU C y4ETOM OJHOW TPYIITBI 3aI1a3 [bIBAIOIIIX
HEUTPOHOB.

Hatb ¢puznueckoe 0ObsICHEHNE 3aBUCHMOCTH MIOTOKA HEHTPOHOB OT BPEMEHH IPH
CKauyK0OOpa3HOM YBEJIMUEHUN PEaKTUBHOCTH.

CpaBHHUTH Kau4ECTBEHHO 3aBUCHMOCTH IIOTOKA HEUTPOHOB OT BPEMEHH ITPU CKaYKO0OPa3HOM
YBEJIMYECHUU PEAKTUBHOCTH Pa3HOM BEIMYHUHBI C Y4ETOM OJHOM IPYMITBI 3aMa3AbIBAIOIINX
HEUTPOHOB

[Tpn KaK¥MX 3HAUEHHUAX PEAKTHBHOCTH NPUOIMKEHUE OJHOM IPYIIIBI 3aMa3/bIBAIOIINX
HEWTPOHOB CTAHOBUTCS MEHEE TOYHBIM, KaK OITMOKH 3aBUCST OT BPEMEHH?

N300pa3uth rpaduuecKy BpEMEHHOM X0/ M3MEHEHUSI TOTOKA HEUTPOHOB MPHU
CKauyK00Opa3HOM YMEHBIIEHHN PEAKTUBHOCTHU C Y4ETOM OJIHOW TPYIIIBI 3aI1a3/bIBAIOIIIX
HEUTPOHOB.

Jlate MaTeMaTnieckoe 0ObsICHEHHE 3aBUCUMOCTH ITOTOKA HEUTPOHOB OT BPEMEHH NPH
CKauyK00Opa3HOM YMEHBIIEHHU PEAKTUBHOCTH C YYETOM OJHOMW IPYIIIBI 3aMa3/bIBAIOIINX
HEUTPOHOB.

Hatb puzngeckoe 0ObsICHEHNE 3aBUCHMOCTH MIOTOKA HEHTPOHOB OT BPEMEHH TIPH
CKauyK0OOPa3HOM YMEHBIIEHUH PEaKTHBHOCTH.

CpaBHHUTH KaueCTBEHHO 3aBUCHMOCTH IIOTOKa HEUTPOHOB OT BPEMEHH ITPU CKaYKO0Opa3HOM
YBEJIMYECHUH U YMEHBIIEHUH PEAKTUBHOCTH C YU4ETOM OJHOM IPYyMIIbI 3aM1a3/bIBAIOLINX
HEHUTPOHOB.

JlaTh MOHSATHE MOJKPUTHYECKOTO MOTOKA.

[lepeuncnuTh HCTOUHUKH NEPBUYHBIX HEHTPOHOB, CO3/IAIOIIUX TTOJKPUTHIECKHUH TTOTOK.
3amucath (HopMyITy AJsl CKOPOCTH POK/ICHHS HEUTPOHOB B aKTHBHOI 30HE 3a CUET
CIIOHTAHHOTO JEJICHHUS.

3amucath (opMyIly AJisl INIOTHOCTH HEUTPOHOB B IMOJKPUTHYECKOM PEAKTOPE.

3amucath (hopMyIly AJisl TOJKPUTHIECKOTO TIOTOKA B PeaKTope.

Jatp onpeneneHue MOIKPUTHIECKOMY KO3(D(DUITHEHTY YMHOXKEHHS.

N3006pa3uts rpaduuecku 3aBUCUMOCTh HEHTPOHHOHN IIJIOTHOCTH B TIOAKPUTHYECKOM M
KPUTHYECKOM PEAKTOpE OT BPEMEHH I0CJIC BBEJICHUSI HCTOYHHKA HEHTPOHOB TIPH PsiJie
3HaYeHNH 3QhekTHBHOTO KO3PPHUIINCHTA Pa3MHOKEHIS.

Jats MaTemaTnieckoe 0ObsICHEHHE 3aBUCUMOCTH HEHTPOHHON TNIOTHOCTH B
MOJIKPUTHYECKOM M KPUTHUECKOM PEAKTOPE OT BPEMEHH MOCIIC BBEAECHUSI NCTOYHHKA.
Hatb ¢puznueckoe 0ObsICHEHNE 3aBUCUMOCTH HEMTPOHHOH MJIOTHOCTH B TIOJAKPUTHYECKOM 1
KPUTHYECKOM PEakTope OT BPEMEHH ITOCIIC BBEICHHS HCTOYHUKA.

3anmcath hopMyITy A BpEMEHH yCTaHOBJICHUS HEUTPOHHOTO ITOTOKA.
ITpoananu3upoBath Bpems o Mepe pocta 3GGHEeKTUBHOTO KOIDPUITUEHTA PA3MHOKEHUSI.
[epeuncanTs yciaoBus 1 6€30MacHOTO ITyCcKa MOJAKPUTHIECKOTO PeaKkTopa.
N306pa3uth rpapuuecKy 3aBUCHMOCTb MOIITHOCTH PEAKTOpa OT €r0 PEaKTUBHOCTH MIPH
0ECKOHEYHO MEIJICHHOM IOBBIIIEHIH PEaKTHBHOCTH.

Hatb puznueckoe 0ObsICHEHNE 3aBUCHMOCTH MOIITHOCTH PEAKTOPa OT €r0 PEaKTUBHOCTH
11pu OECKOHEYHO MEJIJIEHHOM IOBBIIIEHUH PEAKTHBHOCTH.
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8 8 Jatp onpeaesicHHe KPUTHIECKOMY PEaKTOpYy.

Peuierre ypaBHEHUs PEaKTOPa C MOCTOSHHBIM YPOBHEM MOIIHOCTBIO.

N306pa3uthk rpaduuecky U3MEHEHHE HEUTPOHHOTO MOTOKA OT BPEMEHHU MPH Pa3IUUHBIX
CKOPOCTSIX JINHEWHOTO BBEJCHUS PEAKTHBHOCTH.

Hate ¢usnueckoe OOBACHEHHE 3aBUCHMOCTH HEUTPOHHOTO MOTOKA OT BPEMEHH IPH
PAa3TUYHBIX CKOPOCTAX JINHEWHOTO BBEJACHUS PEAKTHBHOCTH.

N306pa3uth rpaguuecKku H3MEHEHUE HEUTPOHHOTO MOTOKA B 3aBUCHMOCTH OT BPEMEHH MTPH
Pa3IMYHBIX 3HAYCHUAX HAAKPUTHIHOCTH MAJION BETUUMHEL.

atb pusnyeckoe 0ObACHEHNE 3aBUCUMOCTH W3MEHEHHS HEHTPOHHOTO MOTOKA OT BPEMEHH
TP Pa3INYHBIX 3HAUYCHHUSX HAIKPUTHYHOCTH MAJIO BETMIUHEIL.

N306pa3uTh rpadmueckd H3MEHEHHE HEMTPOHHOTO TIOTOKA B 3aBUCHMOCTH OT BPEMEHHU TPH
Pa3IMYHBIX 3HAYCHUAX HAAKPUTHIHOCTH OOJBIIEH BEITNUHHBL

Iatb pusnyeckoe 0ObICHEHNE 3aBUCUMOCTH W3MEHEHHs HEMTPOHHOTO MOTOKA OT BPEMEHH
[IPU Pa3IUYHBIX 3HAYCHUSIX HAJKPUTUIHOCTH OOJIBIIEH BETUIUHBIL.

CpaBHHUTh KaueCTBEHHO 3aBUCHMOCTH H3MEHEHHS HEUTPOHHOTO MOTOKA OT BPEMEHHU TMPH
Pa3TUYHBIX 3HAYCHUAX HATKPUTUIHOCTH MAJION 1 OOJIbIICH BETUYNHEI.

[MpoaHamu3upoBaTh KAa4eCTBEHHBIH XapakTep MEPEXOJHBIX MPOIECCOB MPH Pa3IUYHBIX
3HAUEHMSX MOJIOKUTETbHON PEAKTHBHOCTH.

[Ipoananu3upoBaTh U3MEHEHHE HEWTPOHHOTO MOTOKAa B 3aBHCHMOCTH OT BPEMEHHU IMPH
Pa3IMYHBIX 3HAYCHUAX CPEIAHETO BPEMEHH KHU3HH TIOKOJICHHS HEUTPOHOB.

3anmcats GopMyITy IS TIOJHOTO SHEPTOBBIICIICHHUS B PEAKTOPE 3a OTPEICICHHOE BPEMsI OT
MOMEHTa CKauK000Pa3HOTO YBEINICHUS PEAKTHBHOCTH.

9 9 3anucath ypaBHEHUE AJI1 MOJIEIN TOUEUYHOW KMHETHUKH.

JlaTh XapakTepUCTUKY YPaBHEHUIO MOJIEIN TOUEYHOW KUHETUKH.

Ha3BaTb 0CHOBHBIE TapaMeTpbl, ONPEAEISIIONINE KUHETUKY PEAKTOpa.

3anucarh yCIOBUE TOMYCTUMOCTH IS UCIIOJIb30BaHUS TOUEYHON MOJIEH HEUTPOHHOM
KUHETHKH.

BEINOIHUTE cpaBHEHUE 3HAYCHUH U3 YCIOBUS JOMYCTUMOCTH JUIsl OBICTPBIX PEaKTOPOB,
peaxTopoB Tuna BBOP u peaktopos BTTP.

CpaBHUTH KaUE€CTBEHHO 3HAYCHHUS, IOJIyUEHHBIE C IOMOIIBI0 TOUEYHON MOIenH U
IIPOCTPAHCTBEHHO-3aBUCUMOM MOJEIIU KUHETUKU.

Tabnauua 6 — IlepeyeHb KOHTPOJILHBIX BONPOCOB /ISl NPOBeJeHUs] NMPOMEKYTOYHON aTTeCTAllMM MO UTOraM

OCBOCHHUSA TUCHHUIIJINHBI

Ne
n/n

KOHTpOJ’IBHHe BOHPOCHI JId NPOBEACHNA 3a4CTa

MpocTeinwmnii BbIBOL YPaBHEHNIN KUHETMKM 6e3 y4éTa 3ana3ablBatowmx HEMTPOHOB

BblBOA ypaBHEHMIT KMHETUKM Be3 yuéTa 3anasablBatoLmMx HEMTPOHOB Ha OCHOBE ypaBHeHUa andoysmm

NCTOUYHMKM 1 XapaKTEPUCTUKM 3ana3ablBatoLLNX HeﬁTpOHOB

BnnAanme 3anasgbiBatoLLmx HeVITpOHOB Ha cpeaHee BpemA Hei;ITpOHHOI'O LUMWKNa B peakTope

MpocTeinwmnii BbIBOL YPaBHEHUIN KUHETMKM C 3aMa3ablBaloWmMmMmn HelTpoHamm

BblBOA YpaBHEHMIN KUHETUKM C 3aNa34blBatoWMMM HEMTPOHAMM Ha OCHOBE ypaBHeHUA anddysun

N[OOI WIN| -

PeweHnne ypaBHEHVIl‘/‘I KUHETUKU C 3ana3gbiBalolWmun Hel\/'ITpOHaMVI npu USMeHeHnun K03¢¢MLI,VIEHT3 Pa3sMHOXeHUA
€ANHUYHbIM CKa4YKOM

MNoBepeHWe peakTopa C YY4ETOM 3ana3AblBatoLLmMX HeVITpOHOB npu CKaHK006p83HOM BBeJEHUN NOJIOXKNUTE/IbHOM
PEeaKTUBHOCTU

YpaBHeHue «06paTHbIX 4acCcoB», ero Xapaktepuctunka, eanHuLUbl UsmepeHnAa peakTMBHOCTU

10

MNoBepeHWe peakTopa C YY4ETOM 3ana3AblBatoLLmMX HeVITpOHOB npuv eeegeHnn Manou PEeaKTUBHOCTU

11

MoBeaeHWe peakTopa C yYETOM 3anasApblBaloLLmMX HEWTPOHOB NPU BBEAEHMMN 60/bLIOI PEAaKTUBHOCTM

12

MoBeaeHWe peakTopa € YYETOM 3anasAablBatoLLmMX HEUTPOHOB NPU BBEAEHUM OTPULATENbHON PEAKTUBHOCTMKUHETMKA
peaKkTopa C y4ETOM O4HOM rpynnbl 3aMna3AbiBaloWMX HEMTPOHOB NPU MasiblIX USMEHEHUAX PEAKTUBHOCTM

13

MoBeaeHWe peakTopa € Y4ETOM OLHON rpynnbl 3anNasablBatoWmMX HEMTPOHOB NPU NOMOXKUTESBHOM CKauKe
peakTUBHOCTH

14

MoBeaeHWe peakTopa € Y4ETOM OLHOM rpynnbl 3anasablBatoWmMX HEMTPOHOB NPU OTPULLATENBHOM CKauKe
peakTMBHOCTH

15

NCTOYHMKM NepBUYHBIX HeﬁTpOHOB, co3paowme I'IO,D,KpMTVILIeCKVIﬁ NOTOK

16

Mpouecc pasmHOXKeHNA HeﬁTpOHOB MCTOYHUKA B NOAKPUTUYHECKOM peaKTope

17

MN3meHeHne ypoBHA MOLLHOCTU NPU MeaNeHHOM BblABUXKEHUN PEryANPYHOLLUX CTep)'KHeVI

18

KpuTuueckunit peaktop

19

KMHeTMKa pa3sMHOXKeHUA B HAAKPUTUYECKOM peakTope

20

|-|pVI6J'IM)'KEHMe TOYEYHOW KUHETUKM, ycnosuAa onyCctTMuMmocCTu

21

MpoCTpaHCTBEHHO-3aBUCMMAA KMHETUKA
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5.2. Onmcanme moka3zaTejieli W KPUTepHeB KOHTPOJS YCHEeBA€MOCTH, ONMHCAHUE IKAJI
OlleHHUBAHMS

Mpoueaypbl oueHnBaHMA GOPMUPYEMbIX KOMMETEHLMI ONpeaenstoT cneayowme HopMaTUBHbIe
LLOKYMeHTbI, pa3dpaboTaHHble B HITY M K KOTOPbIM BO3MOXEH AOCTYN Ha caliTe y4ebHO-MeToANYECKOro
ynpasnenua  https://www.nntu.ru/structure/view/podrazdeleniya/uchebno-metodicheskoe-upravlenie
No BKNagke «HoOpmaTMBHblE AOKYMEHTbI M JIOKa/lbHble aKTbl Mo obecneyeHutio 06pa3oBaTeNbHOMO
npouecca HITY»:

MonoKeHne O TeKylem KOHTpPOJie YCNeBaemoCTU U NPOBEAEHMM MPOMENKYTOYHOM aTTecTauum
obyvatowmxca HUKEropoackoro rocyapcTBEHHOro TeXHUYECKOro yHusepcuTeTa um. P.E. Anekceesa
(HFTY NBA, 11.2/30-18).

B pesynbTate usyyeHua gucumnauvHbl « KMHETUKA AAEPHbIX PEAKTOPOB» 0bydatowmecs AONXKHbI
npuobpecTn 3HaHMA, YMEHUs U HaBblkM, COOPMY/IMPOBAHHbIE B AECKPUNTOPAX AOCTUNKEHUA
npodeccmoHanbHon KomneTeHuun MKC-1 U ¢ KOTOPOI OHW FOTOBbI BbINOMHATL KOHKPETHbIE AelCTBUS,
NMPOMNUCaHHble B WHAMKATOPaX AOOCTUNKEHUA Tex Ke KomneTeHuui (Tabnauua 2). OueHuBaHue
dopmmpyemoit komneteHuun MKC-1 B npouecce TEKyLLEero KOHTPOAA 3HAHWM OcyLlecTBAseTcA no
KpUTEPMAM M NOKa3aTeNaM, NpMBeLEHHbIM B Tabnmue 7.

14



Taﬁ.lmua 7 - KpnTepnn, NMOKa3aTeJIM 1 NIKAJIA OIICHUBAHUSA (l)OpMI/lpyeMI)lX KOMHeTeHIII/lﬁ B IMpouecce TEKymero KOHTpoJist 3HAHUI

Yucie

JIOTIOJITHEHUM K HUM

COOTBETCTBYIOILIMH TeMam
IO TUIaHY CEMMHapa

HEI04YECTa B IIOCJIICAOBATCIIbHOCTHU
HU3JI0KCHUA

TeMaM 10 [UIaHy CeMHHapa

Konbt Buns! u Kpurepuu IToxa3arenu olleHUBaHUS KOMIETEHIIUH
= P HOMeEpa TeM OLICHHBaHMSA «OTINIHOY «Xopomo» «Y IOBIETBOPUTEIHHO» «HeynoBneTBOpUTEILHO
o ~ o
= = S = 3aHATHI KOMITETEHINH
5 223
= s £ 8
3 2 5 o
=} EEE
= X8 =
S Z g0
2 = Nz
ITKC-1 | UTIKC-1.2 |Jlexuuonnsie |Kpurepwit 1 Crynment momHo, jormyHo |CtyneHt m3maraer Marepwan |CtymeHt — m3maraer — Marepuan |CTygeHT — OecropsiodHo U
3aHATHA [Tonnota u 0e3 HeJZOYeTOB M3JIaraeT |0TBETa Ha BONPOC WIIM JOKIAna,|O0TBETAa Ha BOMPOC WM [OKJIAJaa |HEYBEpPEHHO H3JIaracT B CBOEM
yOenTEeNbHOCTh | B CBOEM OTBETE Ha BOIIPOC | YAOBIETBOPSAIOIINN ~ TeM )K€ |HEMOJNHO ¥ HEIOCIEA0BaTeNIFHO, |0TBETE HA BOIPOC WM JOKIAJE
OTBCTa WK | WA  AOOKJIaAge Marcpuall, Tpe6OBaHI/IHM, 4qTo u JUIA | AOITYCKaCT pAan HCO04YCTOB B | MaT€pHrajl nin nusjaracr
JOKJIaga, B  TOM |aOCOIIOTHO OTMETKH «5», HO JIONyCKaeT 1—2|M3JI0)KEHUHM M  HECOOTBETCTBUH MaTepuall,  aOCOJNIOTHO  HE

COOTBETCTBYIOIIUA TeMaM IO
IUIaHy CEMHUHapa, a TaKxe
OTKa3bIBACTCA OT BBLICTYIJICHUS
WM JOKJIaja

Kpurepwuii 2
Crenenn

MTOHUMAaHHSA
HU3Y4EHHOIO
Marepuaia

CryneHT OOHapy>XHBaeT
riybokoe MOHUMAaHKE
M3JIaraeMoro Marepuana,
MOXET 00OCHOBaTh CBOHU
CYXKJICHHS, IIPUMEHUTH
3HAHUS, TOJNyYCHHBIC U3
PEKOMEHI0BAHHbBIX u
CaMOCTOSITEIILHO
BBISIBJICHHBIX HCTOYHHKOB
U HE JIOMYCKAaeT OMMO0K

CryneHr 00OHapyKHBaeT
MIPaBUIIbHOE TIOHUMaHHe
U3]1araeMoro MaTepuaja, MOXeET
000OCHOBAaTh CBOM  CYXJEHHS,
NPUMEHHUTh 3HaHHS, MOJy4YCHHbIC
u3 PEKOMEHIOBaHHBIX u
CaMOCTOSATEIBHO  BBISBJICHHBIX
HCTOYHHUKOB, HO Jomyckaer 1-2
HEerpyOBIe OIUOKH, KOTOPBIE CaM
e HCTIPABIISCT

CryneHr 0OHapy>KUBaeT
MIOBEPXHOCTHOE MOHUMaHHe
U3JIaTacMoOro MaTepHuajna, HMeeT
HNPUMHUTHBHBIE 3HaHUA,
HOJy4EHHBIE u3
PEKOMEHIIOBaHHBIX u
CaMOCTOSITEIIHLHO BBISIBJICHHBIX
HUCTOYHHUKOB,  JOIYCKaeT  psiA

HETpyOBIX OIMMOOK, KOTOpBIE CaMm
HE MOXXET UCIPABUTh

CryneHt 0oOHapy>KUBaeT
He3HaHHe  Oouiblleil  YacTH
COOTBETCTBYIOIIETO Marepuaia

OTBeTa Ha BOMPOC HIIM JIOKJIaIa
10 TUTaHy CEMHHApPa, TOMyCKaeT

rpyOble  OmMHUOKH, KOTOpEIC
SIBIISTIOTCS CepbE3HBIM
HPEMATCTBHEM K  YCIICITHOMY
OBJIQJICHHIO  JICCKPHIITOPAMH
JOCTYOKCHUS KOMIIETCHIIUU
IKC-1

B coorBerctBun ¢ mynktom 4.11 ITlojoxkeHHss O TEeKylleM KOHTPOJIE YCIIEBAEMOCTH W TPOBEACHUM IPOMEXKYTOYHOM arrecTauu 00ydarolnuxcs
Hwmxeropoackoro rocynapcTBeHHOro TexHudeckoro yHuepcutera uM. P.E. Anexceea (HI'TY IIBJ] 11.2/30-18) mo uToram TeKyIiero KOHTPOJIS TO
JUCIUIUIMHE B CEMECTpe IpernojaBaTelb pellaeT BOMPOC O BO3MOXKHOCTH MPOXOXACHUSI CTYJEHTOM IPOMEKYTOYHOW aTTecTaly MO JWCHUIUIMHE.
OOyuaromiuecs, He BBIOJHUBIINE MHUHUMalbHBIE TpeOoBaHUs MO pabouel mporpamme aucuuiuivbbl (PIIJ]) n umetomme no 50% mnpomyckoB 3aHATHIA,
MOJIyYalOT OLIEHKY «HE 3aUTEHO» MO JaHHOW JUCIMILIUHE.
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B coorBerctBuM ¢ myHKTOM 5.9 [lonoxeHHs: 0 TEKyLIEM KOHTpPOJIE YCIEBAEMOCTU U MPOBEAECHUU
IIPOMEKYTOUHOW arTecTanuu oOydaromuxcs HukKeropoackoro rocyiapcTBEHHOIO TEXHHYECKOTO
yauBepcutera uM. P.E. AnexceeBa (HI'TY TIBJI 11.2/30-18) Bo BpeMms mocienHeii y4ueOHOM Heneau
IIPOBOAMTCA 3a4€T CO CTYACHTAMH, OTHECEHHBIMH IIPENOAABATEIEM K IIEpBOM KaTErOpUH, T.C.
BBINOJIHUBIIMMUA MUHHMaibHbIe TpeOoBanusa mo PIIJ] m mmerommmu MeHee 50% mporrycKoOB 3aHSATHIM
(mexuuit W mpakTHyeckux 3aHATHI). CTyHeHThl, OTHECEHHble KO BTOpPOW KaTeropuu, T.€. He
BBINOJIHUBIINE MUHUMaNbHbIE TpeOoBanus no PII/] u umeromue 1o 50% u Gosee mporyckoB 3aHATHI
(lekuuil M NpaKkTHYECKUX 3aHATHH), K 3adeTy He JONYyCKAaloTCd U IOJy4aroT aKaJeMHYECKYIO
3a10JDKEHHOCTD 110 JAHHOW TUCLUTIINHE.

Jlisl BBIIOJTHEHHUST MMHUMAJIBHBIX TPEOOBAHUHN 110 U3YYEHUIO JUCLUILIMHBI 00yUYaroUIMecs J0JIKHbI
MMETh TOJIBKO IIOJIOKUTEIIBHBIE OLEHKU 0 TEKyIeMy KOHTPOJIIO MX 3HAHMM HAa BCEX 3aHATHUAX, Ha
KOTOPBIX OHH MPHUCYTCTBOBAIM M BBICTYNAJIM C JOKJIAJaMH MM COOOIIEHUSIMH U  BBIIOJIHSIIN
IIPAKTUYECKUE 3aJaHUs.

B coorBercTBuu ¢ myHkToM 5.10 Toro e IlomoxkeHuss — Haubosee yCHEIHO O0yJaronuMcs o
JMCLUUIUIMHE CTYJCHTaM IPEroAaBaTellb MOXET IMOCTaBHTh 3adeT 0e3 ompoca (M0 UTOraM TEKYIIETo
KOHTPOJISl 3HAHUI).

OnenuBanue (GOpMUPYEMBIX KOMIIETEHIIMM M MO 3aueTy B ILIEJIOM OCYIIECTBISETCS IO IIKaje
OLIEHUBaHMsI, IPECTAaBICHHOM B TabnuLe 8.

Tabauna 8§ — lllkana ouennBanusi popMupyeMbIX KOMIIETEHIUI B IIpolecce NPOMeKYTOYHOM aTTecTaluu

Kommnerenmmnm VYpoBeHb OmnncaHne MIKajbl OIICHUBAHMS Ha 3a4eTe
YCBOCHUS
[IKC-1 Hocrarounsiit  |Ilo kputeputo 1 m 2 c mokasarelqssMH He HUKE «YIOBJIETBOPHUTEIBHO» B YAaCTH,

KacarolIelcsl OTBETa Ha KOHTPOJIbHBIN Bompoc (Tadi. 2.1)
Henocrarounsiii | [To kputepuro 1 u 2 ¢ mokasatenem «HeynoBIeTBOPUTENBHO» B YacTH, Kacarouieics
OTBETa HAa KOHTPOJIBHBIN Ha Bonpoc (Tabdi. 2.1)

IIKC-1 Jloctatounblii | «3auTeHo», eciii 00¢ KOMICTCHITHMH YCBOCHBI HA JIOCTATOYHOM YPOBHE
(uror o 3auety) | Hegocratounsiii | «He 3auTeHO», €y XOTs ObI 0J{Ha KOMIETEHIINS YCBOSHA HAa HEIOCTATOYHOM YPOBHE

6. YYHEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUITVINHbBI

6.1 YueOHnas iuTepaTypa, ne4yaTHble U 3JIeKTPOHHbIE U31aHusA OubdanoTedHoro gonaa

bubnuoreunsiii poHA YKOMITJIEKTOBAH MEYaTHBIMU W AJIEKTPOHHBIMHM M3JAHUSAMHU M3 pacuera He
Mmenee 0,25 sk3eMInIsipa Kaxa0ro M3 U3JaHMM, YKa3aHHBIX HMJKE Ha KaKJOro oOydyaroIlerocss u3 4ucia
JIUL, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCLUILIUHY.

Tabauna 9 — Cnucok y4eOHOM JIUTEPATYPhl, NeYATHBIX M JIEKTPOHHbIX U3IaHUH

No Bubnmorpadudeckoe omcanue (aBTOp, 3arjaBue, BUA U3IAHUS, MECTO, H3/1aTEIBCTBO, KomuuectBo
/T TOJ] M3aHUS, KOTUIECTBO CTPAHHII) JK3EMILISIPOB B
OoubnMoTeKe
1. OcHOBHas TUTEpaTypa

1 Cyxapes, t0.M1. ToyeyHan v NPOCTPAHCTBEHHAA KMHETMKA A4EPHOro peaktopa: y4eb. nocobue /
H0.M. Cyxapes, l.H. Bnacuues; Huxkeropog. roc. TexH. yH-T um. P.E. AnekceeBa. - HuxHum 32
Hosropog, 2020. - 125 c.

2. Cyxapes, tO.M1. ToyeyHan ¥ NPOCTPAHCTBEHHAA KMHETMKA AAEPHOro peaktopa: y4eb. nocobue / DeKTpOHHBI
HO.M. Cyxapes, l.H. Bnacuues; Huxkeropog. roc. TexH. yH-T um. P.E. AnekceeBa. - HuxHum

pecype

Hosropog, 2020. - 125 c.

3. NccnepoBaHue KMHETUKU AL4EPHOro peakTopa. PacueT HEATPOHHOM MOLLHOCTM WU TemMepaTypsbl
TOMN/IMBA B aBapuAaX C BBEAEHMEM MONOKUTENBHON peakTUBHOCTM no nporpamme KIN: metoguy. 11
yKas. gna Kypc. pab. / Huxkeropoa. roc. TexH. yHusepcuteT um. P.E.Anekceesa; cocrt.: HO.M.
Cyxapes, .H. Bnacuues. — HuxkHuit Hosropoga, 2017. — 12 c.

2. JlonoaHUTENIbHAS TUTEPATypa

4. OemeHTbeB, B.A. KnHeTMKa M peryanpoBaHue fAepHbIX peakTopos: yyeb. nocobue / B.A. 3
JemeHTtbes. — M.: ATomnsgat, 1973. - 292 c.

5. MuteHKkoB, .M. HecTaumMoHapHble peskmMmbl CyA0BbIX A4EPHbIX NaponpPoM3BOAALLMX YCTAHOBOK / 12
®.M. MuteHkos, b.1. MoTopos. — J1.: CygoctpoeHue, 1970.

6. Bnacuues, .H. ®usnka agepHbix peaktopos: yuyeb. nocobue / I.H. Bnacnues; Huskeropoga,. roc. 86
TexH. yH-T um. P.E. AnekceeBa. - Hm:xxHuit Hoeropog, 2008. — 106 c.
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Neo bubnuorpaduyeckoe onucanue (aBTop, 3ariaBue, BUA U3IaHUS, MECTO, H31aTEILCTBO, KomnnuectBo

/T TOJT M3JaHWs, KOJTUIECTBO CTPAHHUIT) SK3EMILISIPOB B
O6ubmnoreke

S. AnelwuH, B.C. Cynosble agepHble peakTopbl / B.C. AnewuH, H.M. KysHeuos, A.A. Capkuncos. — /1.: 17
CypocTpoeHue, 1968.

6. KunuH, x.P. dusmnyeckme ocHOBbI KUHETUKM AAEpPHbIX peakTopos: [nep. ¢ aHra.] / AxK.P. KunuH. 4
— M.: AtomunsgaT, 1967.

7. XeTpuk, [. AnHamuMKa agepHbix peaktopos: [nep. ¢ aHra.] / O. XeTpuk. — M.: Atomnsgart, 1975. — 5
400 c.

6.2. MeTopuyeckue ykasaHua, peKoOMeHAaLumMu U apyrue matepuasnbl K 3aHATUAM

B momomp yuacTHukam 00pa3oBaTelbHOTO Tpoliecca (mpenogaBatensiM u cryaeHtam) B HI'TY
pa3paboTaHbl ClIEAYIOINe y4eOHO-METOIUIECKIE TOKYMEHTHI:

1) UBamkun E.I'., Xykosa JLII. Opranusamnus ayauTOpHOH paboTel B 00pa30BaTEIbHBIX
OopraHu3anysax Beiciiero oOpasoBanus: Yuebnoe nocobue / E.I'. MBamkun, JLII. XKykosa; HI'TY. —
Hwxunit Hoeropon, 2014. — 80 c. (B pyOpuke «Meroauueckue MaTepuaiabl MO OOECHEUYECHHUIO
obpazoBatensHOro nporecca HI'TY» Ha caliTe y4eOHO-METOAMYECKOTO YIPABICHHS);

2) Epmaxosa T.U., UBamkun E.I'. IIpoBeneHne 3aHATHI ¢ IPUMEHEHHEM HHTEPAKTUBHBIX (OPM U
MeTonoB 00y4yeHnus: Yuebnoe nocodue / T.M. Epmakosa, E.I'. UBamkun; HI'TY. — Hwknuuit HoBropon,
2013. — 158 c. (B pyOpuke «Metoauueckue MaTepHalbl Mo 00ecrneyeHn0 00pa3oBaTeIbHOro mpoiecca
HI'TY» Ha caiite yueOHO-METOANYECKOTO YIIPABICHHUS);

3) XKykosa JLII. Meroauveckue pPEKOMEHIAIMKM TI0 OpPraHU3allid ayJAuTOPHOW paboThl /
Yreepxkaenst YMC HI'TY 22.04.2013. - Huxunuit Hosropon, 2013. — 63 c. (B pyOpuke «Metoauueckue
MaTtepuaiabl Mo obecrneueHuto oOpaszoBatenbHOro mporecca HITY» nHa crpanune «YdeOHo-
MeToandeckoe ymnpasiaeHuey caiita HI'TY);

4) EpmakoBa T.M. Meroandyeckue pEeKOMEHIAMU [0 OpraHW3allid ¥ IUIAHKPOBAHHIO
CaMOCTOSITENIbHOM paboThl cTyaeHTOB o aucuuiuinHe / YTtBepxkaensl YMC HITY 22.04.2013. -
Hwxuunit  Hosropoa, 2013. — 35 c. (B pyOpuke «Meronudyeckue MaTepuaigbl MO 00eCHeueHUIo
oOpazoBarenbHoro nporecca HI'TY» Ha crpanuiie «Y4eObHO-MeToanueckoe ynpasieHue» caiira HI'TY).

VYKkazaHHble MaTepHalibl pa3MelleHbl B 3JIEKTPOHHOM BHJIE Ha caiiTe y4eOHO-MEeTOJMYECKOTro
yhnpasiieHus B pyOpuke «MeToaudyeckue marepuanbl MO0 oOecrneueHuo 00pa3oBaTeNIbHOTO Ipolecca
HI'TVY».

7. AHOOPMALMOHHOE OBECNEYEHUE ANCLUNTUHDI

OuvcumnanHa, OTHOCUMTCA K rpynne AUCUMNAMH, B paMmKax KoOTOpbIX npejnonaraeTca
Mcnoab3oBaHNEe MHPOPMALIMOHHbBIX TEXHOOTUIA KaK BCMOMOraTe/IbHOro MHCTPYMEHTa A/1A BblINOIHEHUA
cnepylolmx 3a4au:

— opopMIIeHHE PE3YJITATOB BBHIITOTHEHUS 33/JaHUN HA TPAKTUYECKHUX 3aHATHSX;

— IEMOHCTpalUs TUJAKTUUECKMX MAaTEPUAJIOB C UCTIOJIb30BAHUEM MYJIbTUMEIUUHBIX TEXHOJIOTHIA;

— UCTOJIb30BAHUE JIEKTPOHHON 00pa30BaTeIbHON CPEIbl YHUBEPCHUTETA,

— OpraHmM3auma B3anMoaencTema ¢ obyyatowmmmca nocpeacTBOM 3/1EKTPOHHON NOYTbI.

7.1. MNepeuyeHb pecypcoB MWHPOPMALUOHHO-TENEKOMMYHUKALMOHHON ceTu «UHTepHeT»,
Heob6Xxo4UMbIX ANA OCBOEHUA AUCLUNIUHDI

Caiit HayuHO-TexHU4Yeckon onobmmorexku (HTH):

- rmmaBHas crpannna HTB:  https://www.nntu.ru/structure/view/podrazdeleniya/nauchno-
tehnicheskaya-biblioteka/resursy;

- anektpoHHas oudmunorexka HI'TY: https://library.nntu.ru/megapro/web;

- 6ubnnoTeKa 3N1eKTPOHHbIX yuebHUKOB: http://fdp.nntu.ru/KHuxHas-noaka/.

Ha ctpaHunue «Pecypcbl» caita HTB No COOTBETCTBYHOLWMM BKAaAKaM BO3MOXEH AOCTyn K
Heobxo4MMbIM pecypcam Ha CneaytoLWmx CTPaHULAX:

- «INeKTPOHHas 6MbanoTeKa» No BKNaAKe «INEKTPOHHbIM KaTanor HITY»;

- «KHWKHaA nosika» nNo BKAagKe «bnbanoTeKka aNeKTPOHHbIX y4ebHUKOBY;

- «INEeKTPOHHO-6MbanoTeyHasa cuctema «JlaHb» nNo BKkAagKe «3BC «J1aHby;
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http://www.nntu.ru/RUS/biblioteka/bibl.html
https://library.nntu.ru/megapro/web
http://fdp.nntu.ru/книжная-полка/

- «9BC «KOHCYNbTAHT CTYAEHTA - CTyaeH4YecKasa 3/1eKTpOoHHas bubanoTteka» no Bkaaake «36C
«KOHCYNbTaHT CTYAEHTa»;

- «lOPAWT — obpasosaTtenbHaa nnatdopma» no Brkaagke «36C «HOpaiit».

Kpome TOro, co crtpaHuupbl «Pecypcbl» canta HTBE BO3MOMKeH AocTyn K WMHPOPMALMOHHO-
aHaNNTUYECKMM naaTdopmam C MHPopmauMen O BeAylMX MEXAYHAPOAHbIX HayyHbIX Nyb6/MKaumsax
Web of Science u Scopus, a TaKkxKe K pedepaTUBHbIM KypHanam, BblOpaHHbIM M3 6a3 AaHHbIX
BcepocCMMCKOro MHCTUTYTA HayyHOM M TexHU4Yeckon WHbopmauum PoccuinckoM akagemum Hayk
(BUHUTWU PAH) v BbinucbiBaembim HTE.

C KOMMbIOTEPOB CNELMANN3NPOBAHHbIX ayauTopuit HTE (aya. 2201, 2210, 6162) BO3MOXKEH A0CTYnN
K BHELLHUM pecypcam:

- npodeccmoHanbHbIM cnpaBoYyHbIM cuctemam «KogeKke», «lapaHT», «KoHcynbTaHTMAOCY,
«TexakecnepT»;

- PepepanbHomy MHGOPMaLMOHHOMY PpoHAy cTaHAapToB PIYM «CTaHAapTUHOOPMY.

C komnbtoTepoB cetu HITY BO3MOXKeH A0CTyn K 6asam AaHHbIX, KYpHa/sam WU KOJNeKUUAM
3/IEKTPOHHbIX KHUT TaKMX 3apyberkHbIX N34aTe bCTB, Kak:

- nnatdpopma HOINKOH, skntovatowas 10 nsgaTenbCrs;

- Elsevier (»kypHanbl Freedom Collection);

- Springer Nature (3KypHanbl U KONNEKLMWN 3NEKTPOHHbIX KHUT);

- Wiley (nonHOTEKCTOBaA KONMEKUMSA KYPHANOB);

- Questel (6a3a gaHHbIX NaTeHTHOro noucka Orbit Intelligence Premium).

B cBoOOAHOM 1TOCTYIIE HAXOASTCS:

- Hay4Has iekTpoHHas oudanoreka ELIBRARY .RU: https://www.elibrary.ru/defaultx.asp;

- Hay4Has JJIeKTpoHHas oudanoreka «Kubdep Jlenunka»: https://cyberleninka.ru/journal;

- QJIIGKTPOHHO-OMOIMOTEeYHAast cucTeMa u3narenberBa «Haykay: https://www.libnauka.ru/

- WH(pOpPMAIIMOHHAS CHUCTEMa JIOCTyIla K KaTajoraMm OuOJMOTeK cdepbl 00pa3oBaHUS W HAYKH
SKBCOH: http://www.vlibrary.ru/.

7.2. NMepeueHb NporpammHoro obecneueHus

IIpu  ocymecTBaeHMH  00pa30BaTeIBLHOTO  Mpollecca  CTyAGHTaMH W mpodeccopcko-
MPENO/IaBaTeIbCKUM COCTABOM HCIIOJIB3YETCSl MpOTrpaMMHOE OOecleueHne, ykazaHHoe B Ta0iuie 12
paznena 9 nacrosimeit PI1/I.

8. OBPA30BATE/IbHbIE PECYPCbI A/11 UHBANUAOB U 1NL, C OB3

B Tabnune 12 ykazan nepedeHb oOpa3oBaTeNbHbIX PECYpPCOB, UMEIOIIUX (POPMBI, aJalTUPOBAHHbBIE
K OrpaHMYEHMSM HX 370pPOBbs, a TAaKKE CBEACHMS O HAJIWYUM CIIELHAJIbHBIX TEXHUYECKHX CPEICTB
o0yueHHUs1 KOJIJIEKTUBHOTO U MHAMBHYaJIbHOTO Iosib3oBaHus. MHpopMalus pa3melieHa B mojpasjene
«JlocTynHas cpepa» crneuuanusupoaHHoro paszzaena caiita HI'TY «Csexenus o6 oOpa3oBaTenbHOM
opranm3aum»:_https://www.nntu.ru/sveden/accenv/.

Tab6auna 11 - O6pa3oBaTeibHbIe pecypchl Ajs HHBAAUA0B U Jul ¢ OB3

Ne ITepedens 006pa3oBaTENBLHBIX PECYPCOB, CBeneHus 0 HaJTMYWHU CTIICTIHATLHBIX
n/m MIPUCTIOCOOTICHHBIX TSI HCTIOJIb30BAHHUS TEXHUUYECKUX CPEJICTB O0yUESHUS
nHBanuaaMu u Jmnamu ¢ OB3 KOJUIEKTUBHOTO Y MHIUBHYaJILHOTO
MI0JIb30BaHUS

1. | OBC «KoHCYJIBTaHT CTYACHTa» O3BydYKa KHUT U YBeIHYeHHE mpudra

2. | OBC «Jlaub» CrieranibHOE MOOHMIIBHOE IIPHUIIOKEHHE - CHHTE3aTOpP
pedH, KOTOPHI BOCIPOU3BOAUT TEKCTHl KHUT M MEHIO
HaBUTAIIH

3. | 9BC «HOpaiit» Bepcus st cnaboBuIsmmx

9. MATEPUAJZIbHO-TEXHUYECKOE OBECMNEYEHME, HEOBXOAUMOE ANA OCYLWECTBNEHUA
OBPA3OBATE/IbHOIO NPOLIECCA NO AUCUMNTUHE

VY4ueOHbIil mpolecc MO JaHHOW JUCHMIUIMHE O0€CredeH COBPEMEHHBIM ayIUTOPHBIM U
nabopatopubeiM  QonHgOoM. B mporecce mnpoBeneHUS AyAUTOPHBIX U CAMOCTOATEIBHBIX 3aHITHH
npenoaaBareyini U CTyACHTbBI UMCKOT BO3MOKHOCTH JOCTYyIla K HHq)OpMaHHOHHO-KOMMYHHKaHHOHHOﬁ
cetu «MlHTepHETY, Kak Ha Tepputopurt HI'TY, Tak u BHe ee.
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s ocyiecTBieHUs 00pa3oBaTENbHOrO Ipolecca mo auciuruimHe «KuHeTHuKa sIepHBIX
PEaKTOpPOB» MOTYT OBITH HMCIIOJB30BaHBl MaTEPHAIBHO-TEXHUYECKass 0a3a U MPOrpaMMHOE 0OECTICUCHHE,
npeacTaBieHHbIe Tabmume 12.

Tabmupa 12 - OcHAlEHHOCTb AyIMTOPUH M IOMELIEHUH JJIsl CAMOCTOSTENbHOH PpadoThl CTYJIEHTOB II0
AUCHHUILIIUHE

Ne Homepa n HaumeHoBaHus OCHaIIEHHOCT AYAUTOPHUH U IlepedeHp MMLIEH3MOHHOTO
n/n ayAUTOPUH U IIOMEIIEHUHN JIIs MOMEIIEHUH 111 CAMOCTOSITEIbHON HPOTPaMMHOT0 00€CTIeYEeHUSL.
CaMOCTOSITENILHOM paboTHI paboTsl PexBU3UTHI HOATBEPIKIAFOLIETO
JIOKYMEHTa
1. |5115, 5201, 5209, 5210, 5220, 5225, | MyapTuMeAUAHOE o00opynoBaHue -
5232, 5236 (HOYTOYK, IPOEKTOP, IKPaH)
YueOHble ayJUTOPHU TSI

NPOBEICHUS JICKIMH, CEMHHAPOB,
MPaKTHIECKUX 3aHATHH, IPYIIIOBBIX
¥ WHIVBHUAYaIbHBIX KOHCYJbTalWH,

TEKyIIero KOHTPOJIA u
IPOMEKYTOYHO# ATTECTAIIMH

2. |2214 [I3BM - 14 . (mpoueccop INtr®| g 6c \windows 7 Mpodeccronanshas
HudpopmannoHHO -|Core™ 2 CPU 6320 @ 1.86 GHz 1.87 Service Pack 1, Microsoft 2009,

o0Opa3oBaTeIbHBIN LEHTP st |GHz, O3Y 2 I'B) ¢ mocrynom k cetu
MPOBEACHUS NMpaKTUYeCKUX 3aHATHH, | «HTepHEeT» 1 OBC HI'TY
KOJUIOKBUYMa U CaMOCTOSATEIIbHOM
paboTsI

noanucka MSDN AA Developer Original
Membership, ID: 700493608,
b6eccpoyHas.

e Microsoft Visual Studio 2010,
nognucka MSDN AA Developer Original
Membership, ID: 700493608,
b6eccpoyHas.

e OpenOffice.org 2.3.0 Professional,
Sun  Microsystems Inc. 2000-2007,
cBoboaHoe MO.

e Adobe Acrobat Reader DC, Bepcus
2015.010.20060,
https://qet.adobe.com/reader,
6ecnnatHoe MNO.

e Google Chrome, Bepcua
49.0.2623.87, 6ecnnaTtHoe MO.

e T-FLEX Parametric CAD yue6bHas
Bepcus, 6ecnnaTtHoe MNO.

e MATLAB, Bepcua R20083,
6ecnnaTtHoe MO.

10. METOANYECKUE PEKOMEHAALWU OBYYAIOLLIUMCA MO OCBOEHUIO ANCLIUNIUHDI

10.1. O0mme MeToAHYECKHE PEKOMEHIANMH A 00y4AaIOIMXCS M0 OCBOCHUIO AWCHMILIMHBI,
oOpa3oBaTe/ibHbI€ TEXHOJIOTUH

JlMcMIUIMHA pealn3yeTcss MOCPEJICTBOM IPOBEACHUS KOHTAKTHOW palbOThl ¢ 0Oy4YaromMMUCS
(BKJIIOYaAs MPOBEJIEHUE TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSITENIbHON paboThl 00yUaromuxcs u
IIPOMEXYTOYHOMN aTTeCTaluy.

KonTtaktHas pabora MoxkeT ObITh ayAMTOPHOM, BHEAyAUTOPHOH, a TaKKe NPOBOAUTHCA B
ANEKTPOHHOU HH(OPMAIIMOHHO-00pa3oBarenbHON cpeae yHuBepcuteta (mamee - DMOC). B cmydae
MPOBEJICHUSI YAaCTH KOHTaKTHOM paboTsl mo aucuurrHe B OMOC (B cOOTBETCTBUM C paclUCaHUEM
y4eOHBIX 3aHATHI), TPYAOEMKOCTh KOHTaKTHOU paboThl B DMOC s3KkBUBalIEHTHA ayJUTOPHOM padore.

OCHOBHbIMM 31eMEHTAaMU CTPYKTYPbl ayAUTOPHOMN paboTbl MO AUCLMNANHE ABNAIOTCA:

— BUAbl ayANTOPHOMN paboTbl;

— dopMmbl ayamMTOpHOM paboTbl, BKAOYatOWwme GOpMbl ee BbINOAHEHUA, GOpMbl NPeACTaBAEHUSA ee
pe3ynbTaToB U GOPMbl KOHTPONA YPOBHS 0CBOEHMA KomneTeHumn MKC-1.

OCHOBHbIMM BUAAMM ayANUTOPHOMN paboTbl CTYAEHTOB MO AAHHOW ANCUMNAMHE ABNAOTCA:
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— paboTa Ha nekumsx;

— BbINO/IHEHME NPAKTUYECKUX 3aZaHUI;

dopmamm BbINOSHEHUA BUA0B ayAUTOPHOMN PaboTbl ABNAIOTCA:

— neKkumu;

— NpaKTUYecKune 3aHATUA (paboTa B ManbIx rpynnax);

— KOHCY/IbTauMK.

Pe3ynbTaTbl ayAnTOpHOMN paboTbl NpeAcTaBAAOTCA B CAeAYOWMX OCHOBHbIX Gopmax:

— KOHCMEeKTbl;

— paboume maTepmansi;

— AOKNaAbl HA CEMUHAPaX, TE3UCI BbICTYNAEHUA.

YpoBeHb pa3suTna komneteHuum MKC-1 B pesynbTaTe BbINOJHEHMA OnNpeaeneHHbIX BUA0B paboTbl
oLeHuMBaeTcA:

- Ha KOHTPO/IbHOM OMpoOcCe No NPOoAEHHOMY MmaTepuany (3HaTb);

- NO pe3ynbTaTaM BbINOJHEHUA 3a4aHUIM HA NPAKTUYECKUX 3aHATUAX (YMETb, BNALETh).

@PyHKUMOHaNbHbIE cBOMCTBA GOPM ayaAUTOPHOM PaboTbl onpeaesieHbl CBOMCTBAMMW NPUMEHAEMBbIX
TeXHoNorum, obecneymBatoLLmMx N3y4yeHme 1 0CBOeHNEe obbema coaepKaHNA ANCLMNINHbBI, OTHECEHHOTO
K onpeaeneHHon ¢popme.

[IpenomaBanue AUCIUIUIMHBI BEIETCS ¢ IPUMEHEHHUEM CIIEAYIOIMNX 00pa30BaTeIbHBIX TEXHOJIOTHH:

- Ha JICKIITUOHHBIX 3aHATUAX - HpO6HeMHI)IG JICKIIUMH,

- Ha IPAKTHUYECKUX 3aHATUSX — pad0Ta B MaJbIX IPpyMax.

[To nToram TekyIei ycrieBaéMOCTH CTYIEHTY MOKET OBITh BBICTABIJICH 3aYe€T IO MPOMEKYTOYHON
aTTeCTallMu B COOTBETCTBUU € pazjaesioM 5.2 Hacrosimen PIT/I.

10.2. Meroanuyeckue yKa3aHus JJI 3AaHATHI JIEKIMOHHOTO THIIA

JIeKUMOHHbIA Kypc npegnonaraer CUCTEMATU3MPOBAHHOE M3N0XKEHMe OCHOBHbIX BOMPOCOB
TeMaTU4YecKoro nnaaHa. B xode NEeKUMOHHbIX 3aHATUW pacKkpbiBaloTcA 6a3oBble BOMPOChbI B paMKax
Kaxkaon Tembl aucumnanubl (Tabanua 4). O603HayaloTCA KAO4YEBbIE acrnekTbl TEM, a TaKXKe AenarwTca
aKLEHTbl Ha Hanbonee CNoXHbIE M BaKHble MOJIOKEHUA U3y4yaemoro matepuana. Matepuansl neKkUni
AB/IAKOTCA ONOPHOM OCHOBOW A/1A MNOArOTOBKMU 00Y4YaloLWMXCA K MPAaKTUYECKUM 3aHATUAM U BbIMONHEHMA
33J@aHMN CaMOCTOATE/IbHOM PaboTbl, @ TakkKe K MeponpuATUAM TEKYLLLEro KOHTPO/S YCNEBAaeMOCTU U
NPOMEXKYTOUYHOM aTTecTaummn no ANCUMNINHE.

B xoZie NEKUMOHHbIX 3aHATUI PEKOMEHYETCA BECTU KOHCMEKTUPOBaHUe yyebHoro marepuana.

10.3. MeToanyeckue yKa3aHUus M0 OCBOCHHUIO JUCHMILUIMHBI HA MPAKTHYECKUX 3aHSATHAX

[IpakTuueckne (CeMUHAPCKHE) 3aHATHS TMPEACTABIAIOT COOOW JeTamu3aluio JEKIHOHHOTO
TEOPETHYECKOTO MaTepuaja, MPOBOMATCS B IEJISIX 3aKPETUICHHUs] Kypca W OXBAaTHIBAIOT BCE OCHOBHBIC
paznenbl. OCHOBHOM (hOpMOIl TIPOBEACHHSI CEMHHAPOB M MPAKTUUYECKUX 3aHSATUH SBISETCS OOCYKICHHE
HanOoJiee TPOOJEMHBIX U CIIOKHBIX BOTIPOCOB TIO OT/IEIBHBIM TeMaM, a TaK)Ke pelieHre 3a1ad u pazoop
MIPUMEPOB U CUTYAllUl B ayAUTOPHBIX YCIOBUSIX.

[IpakTuueckue (ceMHUHApCKHE) 3aHATHS 00yUarOLUXCsl 00eCTIeYNBAIOT:

- MPOBEPKY U YTOUYHEHUE 3HAHUM, MTOTYYEHHBIX Ha JEKIHUAIX;

- TIOJTydeHUE YMEHUW M HABBIKOB COCTABJICHUS JTOKJIAJIOB U COOOIICHHM, 00CY>KICHHS BOIIPOCOB TIO
y4eOHOMY MaTepHally TUCIUTUIMHEI;

- MOJBEAECHUWE HWTOrOB 3aHATUW IO PEUTUHTOBOM CHUCTEME, COTJIACHO TEXHOJIOTMYECKOW KapTe
JUCIUTLINHEL

10.4. MeToanueckne yKa3aHus M0 CAMOCTOSATEJbHOM padoTe 00y4aromuxcs
CamocrosiTenbHas pabota obecreyuBaeT MOJArOTOBKY OOYYarOLIerocss K ayJUTOPHBIM 3aHATHSIM U
MEPOINPHUATUAM TEKYILEr0 KOHTPOJISA M IPOMEXKYTOYHOM arTecTallMd I10 U3Y4aeMOW IUCLHUILIMHE.
Pe3ynbTarhl 3TOM MOATOTOBKU MPOSIBISIOTCS B aKTUBHOCTH OOYYalOLErocs Ha 3aHATHUAX U B KauecTBe
BBIMOJIHEHHBIX MMPAKTUYECKHUX 3aaHUH U JPYruX (OpPM TEKYILIEro KOHTPOJIS.
[Ipu BBIIOJIHEHMHM 3aJaHUN JJII  CAaMOCTOSITEIBHOW pabOThl PEKOMEHIyeTCsl MpopadboTka
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MaTepUaloB JIEKIUN 10 KaXXIO0W IPOUIECHHOM TEME, a TAKXKE HU3YYCHUE PEKOMEHAYEMOH JIMTEPATYpBI,
npeacraBieHHol B Paznene 6.

B nporecce camocTosiTeIbHON pabOThI MPH U3YYEHUH AUCHUIUIMHBI CTYIEHTHI MOTYT paboTaTh Ha
KOMIIBIOTEPE B CHELMATU3UPOBAHHBIX AyJUTOPHUSIX IJI CAMOCTOATEIbHOU paboThl (yKa3zaHO B TaOJHIIE
11). B aynutopusix umeercss AOCTyH 4epe3 HH(POPMAITMOHHO-TEIEKOMMYHUKAIIMOHHYIO ceTh «HTepHeT»
K DJEKTpOHHOW HH(OpManMoHHO-00pa3oBarenbHOi cpenae yHuBepcutera (DUMOC) um 3ieKTpOHHOM
o6ubmuoreuynoit cucreme (ObC), rae B 3IEKTPOHHOM BHJIE€ pacojararoTcs yueOHbIe U

y4eOHO-METOJUYECKHE MaTepuaibl, KOTOPble MOTYT ObITh HCIOJIb30BAHBI AJII CaMOCTOSITEIbHON
paloThI P U3YYEHUH TUCIUILIHHBI.

11. OLLEHOYHbIE CPEACTBA AJ14 KOHTPOJ194 OCBOEHUA AUCLUUN/IUHDI
OueHO4YHble cpeacTBa M pernameHTbl TEKYLWEro U MTOroBOro KOHTPO/A OCBOEHMA AUCUMNAUHbI
npueeaeHbl B pasaene 5 HacToAwen PMA.
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PELHEH3MA
Ha pabouyio nMporpamMmmy AMCUUIUIMHBI « KHHETHKA SIEPHBIX PEaKTOPOBY,
peanu3yeMyro 110 OCHOBHOM 00pa30BaTelIbHON IPOrpaMMe BBICIIEr0 00pa30BaHUs
1o HarnpasieHuto 14.05.02 «AToOMHBIE CTaHIIMU: IPOEKTUPOBAHUE, SKCILTyaTallls U MH)KUHUPHUHIY,
HanpaBJIeHHOCTh (crenuanu3anust) «I[IpoekTupoBaHue U 3KCIIyaTalus aTOMHBIX CTaHLIUI
(xBayM(pUKaLUS BHITYCKHUKA «HHKEHEP-(DU3HKY),
paspaboTanHyto Kadeapoi «SmepHbie peakTopsl U dHepreTuueckue ycranoskn» ®I'bOY BO
«Humxeropoackuii rocy1apCTBEHHBIN TEXHUYECKUI YHUBEPCUTET)

VYuebnas nucuuiuiiHa «KUHETHKA SIIEPHBIX PEaKTOPOB» IPENCTABISIET COOO0M Kype, B XoJe
U3y4YEeHHUs1 KOTOPOro y CTYAEHTOB (popmupyercs npodeccuonanbras komnereHuus [IKC-1, nponucannas
B y4eOHOM IUIaHE IO HampaBieHUIO MOAroToBku 14.05.02 «ATOMHBIE CTaHLUH: MPOSKTHPOBAHHUE,
SKCIUTyaTalUsl U MHXUHUPUHI». [Ipy 3TOM yka3aHel TpeOOBaHUS K 3HAHWSM, YMEHHUSIM U HaBbIKaM,
MOJTYYEHHBIM B X0J1€ U3Y4YEHHS AUCIUILIMHBL, 110 K101 U3 POPMUPYEMBIX KOMITETCHIIUH.

Ilenn ocBOeHMS AMCUUILIMHBI, cOOTHOcATCS ¢ oOmumu nenasimu OIl BO no HampasieHuio
noarotoBku 14.05.02 «ATOMHBIE CTAaHIMHU: MPOEKTUPOBAHME, SKCIUTyaTalluss U WUHXKXUHUPUHD». B
paOoueil mporpamMme JaHO ONMCAHUE JIOTHYECKOM M COJEp’KaTeIbHO-METOAMYECKOW B3aUMOCBS3H C
npyrumu yactsmu OIl BO (aucuunimHamMu M NpakTUKAMM), HPEICTABIECHbI MEXKIUCLUIUIMHAPHbBIE
CBSA3M C JPYrMMH TEOPETHMUECKMMU M IPaKTUKO-OpueHTHpoBaHHbIMU aucuumuimHamu OIT BO, k
KOTOPBIM OTHOCATCS «ATOMHBIE 3JIEKTPUYECKHE CTaHIMM», «SIJIepHbIE 3HEPIeTUUYECKUE PEaKTOphI»,
«Teopernyeckne OCHOBbI ~aBTOMarhyeckoro ympapieHuss SDVY», «lIpunnunsr obecnedyeHus
6e3onacaoctu ADCy», «CnienraabHbIe TIIaBbl KOHCTPYUPOBAHUS SIIEPHBIX YCTAHOBOK» U JIP.

B mnpouecce usyuenus yueOHON gucuMIUIMHBI «KHHETHKA SEepHBIX pPEAKTOPOB» CTYICHTHI
MPOJOJDKAIOT OCBAaWBaTh YKa3aHHBIE MPO(GECCHOHATBHBIE KOMIETECHIMH, (OPMHPOBAHUE KOTOPBIX
HAa4YMHAETCS Ha MPOEKTHOM, a 3aBEPIIAETCS Ha IPEAJUIIIIOMHOM IIPAaKTUKE.

Temaruueckuil 1aH U3y4eHUs TUCHUILIMHBI « KMHETHKA S/IepHBIX pEaKTOPOB», 00pa30BaTElIbHbIE
TE€XHOJIOTUHM, OLIEHOYHBIE CPEACTBA ISl TEKYIIEro KOHTPOJSA YCIEBAEMOCTH W IPOMEXYTOYHOMH
aTTecTally MO0 UTOTaM OCBOEHUS AUCLMILIMHBI, IEpeYeHb OCHOBHOW U JOMOJHUTEIBHON JINTEPATYPHI,
IIPOrpaMMHOr0 obecrieueHus: U MIHTepHET-pecypehl, a TakXkKe MaTepUualIbHO-TEXHUYECKOe oOecreueHne
CIOCOOCTBYIOT TJIAHOMEPHOMY U KaU€CTBEHHOMY OCBOEHHUIO BCEX YKA3aHHBIX B IUIAHE JAMJIAKTUYECKUX
enunul. K pocromHcTBam paboueil mporpaMMbl MOKHO OTHECTH TO, YTO B IUIaH JMCLUIUIMHBI
BKJIFOUEHBI TEMBbI, PACKPHIBAIOLINE CYIIHOCTh AKTYyaJbHBIX HA CErOAHSIIHUNA JIeHb NMPOOJIEM aTOMHOIO
MalmHocTpoeHus. Penensupyemas pabouas mporpamMma AMCUMIUIMHBL «KuHETHKa — SIepHBIX
peakTopoB» MpeJCTaBlieHa Ha O(QUUUAILHOM CcalTe By3a, OTBEYA€T HOPMATHUBHBIM TpeOOBaHUSAM
¢denepaTbHOrO M JIOKAJBHOTO  YPOBHA UM TOJHOCTBIO  COOTBETCTBYET  KOMIIETEHTHOCTHO-
KBaJIN(DUKAIIMOHHOM XapaKTepUCTHKE BhIMyCKHUKA ykazaHHo# OII BO.

HauOonpuryro 3HaYMMOCTb AJISL CTYJEHTOB MPHUJACT NPUBJICYCHHE K IPENOJAaBAaHUIO TaHHOM
yueOHoM nucuumunbl npeacrasureneii AO «OKBM AdpukanToBy, SBIASIOMUMCS KPYITHBIM Hay4qHO-
MPOU3BOJICTBEHHBIM IIEHTPOM AaTOMHOTO MAIIMHOCTPOEHUS, PACHOJArarloliuM MHOTONPO(UIbHBIM
KOHCTPYKTOPCKUM  KOJUIGKTHBOM, COOCTBEHHOW  HCCIICIOBATEIhCKON, JKCIIEPUMEHTATLHON |
MIPOU3BOJICTBEHHOM 0a30ii.

Ha ocHOBaHMU MPOBEIEHHON PELEH3UMH MOXHO CIIeNaTh 3aKJI0YeHHEe, YTO XapaKkTep, CTPYKTypa U
cofiepkaHue pabodel mporpamMmbl TucHMIUIMHBL «KuHetnka snepHeix peaktopo» OII BO mo
HarpaBieHUu0 14.05.02 «ATOMHBIE CTaHUMU: TNPOEKTHPOBAHUE, SKCIUTyaTalluss W WHXXUHUPHUHIY,
HanpaBiIeHHOCTh «[IpoeKTHpOBaHUE U HKCIUTyaTAIlUs] AaTOMHBIX CTaHIUI (KBadH(UKalKs BHITYCKHUKA
— uHXeHep-(hu3MK), pazpadboranHoil npodeccopom BracuueBbim I'.H., cooTBeTcTByeT TpebOOBaHUIM
®I'OC BO, coBpeMeHHBIM TpeOOBaHUSIM SYKOHOMHKH U PbIHKA Tpy/a. Peanusanus JaHHON JUCHUIUIMHBI
MO3BOJIUT YCIIEUTHO 00ecnednTh (POPMUPOBAHUE 3asIBJICHHBIX KOMITETEHIUH.

Penensent, ['omosko B.D., a.1.H., npodeccop kadeapsl

(moamuce)

« » 2021 r.
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Onpektop UAINTSP
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Jucr aAKTyaJIu3anuu paﬁoqeifl nporpaMmbl TUCHUTIIINHBI

51.B.0/1.14 «KnHEeTUKa AAEPHbIX PEAKTOPOB»

(uHzAEKC 1o y4eOHOMY IIIaHy, HAUMEHOBAHUE)

JJIA IIOATOTOBKH CIICLHUAJIMCTOB

HanpasneHne NoaroToBKu: 14.05.02 «ATOMHbI€ CTaHLWU: MPOEKTUPOBAHUE,
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Hayana NoAroTOBKM;
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Jucr AKTYAJIM3alUH IPUHAT HA XPAHCHUE:

3aBeyronIuil BeIMycKaromen kageapoi

«ATOMHBIC U TEIUIOBBIE CTaHLIUN)» C.M. I[MI/ITpI/ICB
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