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1. EJIN 1 3AJIAYHU OCBOEHMUSA JUCIIUITJIMHBbI

1.1. Heabio ocBOeHHs TUCHUILIMHBI ABJsieTcss (OPMHUPOBAHUE 3HAHWH B 00JIACTHM HEUTPOHHO-
(bu3MUECKON TEOpUH KPUTHUYECKHX SIACPHBIX PEAKTOPOB M MPHUOOPETEHHE HABBIKOB pacdeTa aKTHBHBIX
30H SIZICPHBIX YIHEPIeTUYECKUX PEaKTOPOB.

1.2. 3axaum ocBOEHUS TUCHUILINHBI:

1) u3yueHHe OCHOBHBIX BOMPOCOB (PM3MUCCKOI TCOPUH SACPHBIX PEAKTOPOB (TEOPHUS] KPUTHUCCKHX
pa3MepoB, TEOpHsl TETEPOTeHHOrO0 peakTopa, (HU3MKa HECTAMOHAPHBIX IMPOIECCOB B SAEPHBIX
peakTopax);

2) U3y4eHHe 3aBUCHUMOCTECH HEUTPOHHO-(PU3UUYCCKUX XAPAKTCPUCTHUK SACPHOrO peakTopa OT
MapaMeTpoB, OMPEIEIIAIOIINX COCTaB, CTPYKTYPY U GU3UUYECKOE COCTOSHUE aKTUBHOM 30HBI,

3) MOArOTOBKA K JIEATEIBLHOCTH, CBI3aHHON ¢ HEUTPOHHO-(PU3UUECKUMHU pacuyeTaMu aKTHBHBIX 30H
SJIEPHBIX PEAKTOPOB MO U3BECTHHIM METOAUKAM.

2. MECTO JJUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOI' PAMMBI

VYyeOnas aucnumuimHa «®Pu3MKa SAEPHBIX PEaKTOPOB» BKIIOYEHA B IMEPEUYEHb O0s3aTENbHbIX
JMCLUIUIMH 0a30BOM YacTu U HallpaBJieHa Ha yriayoseHue ypoBHs ocBoeHus komnereHiuid OIIK-1, ITKC-
7. lucumiuinHa peanu3yercs: B cooTBeTcTBUH ¢ TpeboBanusmu ®I'OC BO, OI1 BO u VII.

[IpenmecTByOUMMH KypcaMy, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyercs JaHHas JUCLUIUIMHA
apisitoTes:  «Marematuueckuii  aHanm3y»,  «OOBIKHOBEHHbIE — TU(QepeHINaIbHbBIE  YPaBHEHUSY,
«Ananutudeckas reomerpus. Jlunelnas anre6pa», «Teopus (QyHKIUI KOMIUIEKCHOTO MEPEMEHHOIOY,
«Teopus BeposITHOCTEN U MaTeMaTU4YeCKasl CTaTUCTHKay, «Pusnkay, «Dusuka crenuaibHas (AaTOMHAsL)»,
«MaremaTiuueckue MeTOoJbl MojeaupoBaHus (usnueckux npoueccoB B HUP», «lnepnHas ¢usmukay,
«ATOMHBIE AJIEKTPUYECKUE CTAHLIUNY.

PesynpTaThl 00ydeHus1, MOJyYEHHbIE IPU OCBOCHUHU JUCLUILIMHBI, HEOOXOUMBI MTPH BBINOJIHEHUN
BBIITYCKHON KBaJTU(UKALNOHHON PabOTHI.

JUis MHBaNWJOB M JIMI[ C OTPAaHUYEHHBIMH BO3MOKHOCTAMH 3710poBbs PIIJ] pa3pabareiBaercs
UHIUBUAYAIBHO C  Y4YETOM OCOOEHHOCTEH  MCUXO(PU3WYECKOTO0  Ppa3BUTHUS, HHIAUBHUAYaJbHbBIX
BO3MOKHOCTEH U COCTOSIHUSA 370POBbS TAKMX 00YYarOIUXCS.

3. KOMIIETEHIUH OBYYAIOIIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JUCIIAITJIMHBI

B pe3ynbraTe ocBOCHHS TUCHUILUIUHBI « DU3UKA SIEPHBIX PEAKTOPOB» y 00YyYaIOIIErocs YacTUYHO
dbopmupyrores komrerennuu OIIK-1 ¢ dopmynupoBkoit «CriocoGeH MCToNIb30BaTh 0a30BbIe 3HAHUS
€CTECTBEHHOHAYYHBIX JUCHUIUIMH B TPO(ECCHOHATbHOW ACSITENbHOCTH, TMPUMEHSATH METOMIbI
MaTeMaTUYeCKOro aHajlu3a W MOJEIMPOBAHMS,  TEOPETHUYECKOT0 U DKCIEPUMEHTAIBLHOTO
uccnenoBanusi» u IIKC-7 ¢ dopmynupoBkoit «CrnocoOeH mNpuUMEHSATh B NPOohecCHOHATBHOU
NESATETPHOCTH 3HAHHMS OCHOB SIIEPHOM (DU3WKH, TEPMOAWHAMUKH, DSJIEKTPOTEXHUKH, MEXaHUKH,
THIPABIMKH, MaTEepPHAIOBEICHUS, BOJOMOJITOTOBKA W OpTraHU3alud OE30MacCHOTO TEXHOJIOTUYECKOTO
mporiecca MPOU3BOJICTBA TEIUIOBOW W DJIEKTPUUECKOW IHEPTUU Ha Pa3IMUHBIX PEXKUMaxX SKCIUTyaTalluu
ADC, BBINIONHATH pacueThl HEUTPOHHO-(PU3UIECKUX U TEIUIOTUAPABIUYECKIX XapaKTEPUCTHK aKTUBHOM
30HBI M JKCIUTyaTaI[AOHHBIX TapaMeTPOB PEAKTOPHON YCTAHOBKH C HCIOJIb30BAHHEM COBPEMEHHBIX
METOAMK U NMAKETOB MPUKIIATHBIX KOMIIBIOTEPHBIX TPOTPAMM».

[Tonnoe dopmupoBanne kommerennuii OIIK-1 u IIKC-7 ocymiecTBasieTcss mocieoBaTeNbHO TTPH
W3YYCHHUH JPYTUX AUCHUIUIMH U B TIPOIECCE MPAKTUIECKON MOATOTOBKH (Tabmuma 1).



Tabauua 1 - @opmupoBanue komnerenuuii OIK-1 u IIKC-7

Kon
KOMIIETEHLINU

HanmenoBanue JUCIIATIIINH,

(hopMHUpYIOITIX
KOMIIETCHIIMIO COBMECTHO

KOMITCTCHITHIA JUCHUTUIMHAMUA U IIPAKTUKaMH

Cemectpsl HOpMHPOBAHHS

CEM.

CEM.

3

CEM.

4

CEM.

5

CEM.

6

CEM.

7

CEM.

8

CEM.

9

CEM.

CEM.

CEM.

OIIK-1

Xumus

MaremaTudyeckuii aHaIN3

OObIKHOBEHHBIE AU PepeHIIaTbHbIC
ypaBHEHHUS

AHanutnueckas reoMerpusl. JInneiinas
anrebpa

Teopus ¢pyHKIHH KOMIUIEKCHOTO
MIEPEMEHHOTO

Teopus BeposiTHOCTEN U
MareMaTHYecKasi CTaTUCTHKA

dusnka

[Mpuknannas pusnka

TeopeTnueckas MexaHUKa

MexaHuKa XKUJIKOCTH U rasa

Texamaeckas TCPMOANHAMKKa

Herpanutumonnsie 1 BO30OHOBIIsIEMbIE
HUCTOYHUKU SHEPTUU

dusnka crienuaibHas (aTOMHas)

MexaHuka

MaremaTuueckue METOIbI
MOJICTUPOBaHUsI (HU3UICCKHX MPOLIECCOB
B HUAP

9J'IeKTp0TeXHI/IKa 1 JJICKTPOHHUKA

TenmomaccooOMeH B YHEPTETHUECKUX
yCTaHOBKax

SAnepnas ¢pusuka

MarepuanoseneHue

TexHo10rus1 KOHCTPYKIIMOHHBIX
MaTepuaioB

dusuKa AIepPHBIX PEAKTOPOB

Bononoaroroska

OnexTpoodopynoBaHNE MIEKTPOCTAHIIMN

Caapka

O3HaKOMUTEIIbHAS IIpaKTUKa

HayuHno-uccenoBarensckas paboTa

IMoaroToBka K mpoLeaype 3aIluThl 1
3aII{Ta BBITYCKHOW KBaJIH(HKALIMOHHOM
paboTsI

[IKC-7

MexaHuKa KHAKOCTH U ra3a

Texauueckas TCPMOJAHAMKKa

MexaHuka

OJEeKTPOTEXHUKA U AIEKTPOHUKA

MarepuasnoBegeHue

Texnomorus KOHCTPYKIIMOHHBIX
MaTepuajioB

Bonmonoaroroska

®dusnka AAEPHBIX PEAKTOPOB

DIEKTPOOOOPYIOBAHHE IIIEKTPOCTAHIUIA




Kon
KOMIIETEHIINHT

HaumeHoBaHHE AUCUUILINH,
(bopMupyOLIIIX
KOMIIETCHIIMIO COBMECTHO

CemecTpsl (POPMUPOBAHUS
KOMITCTEHIMH TUCIUILIMHAMH U IPAKTHKaMHU

CEM.

CCM.

3

CEM.

4

CEM.

5

CEM.

6

CEM.

7

CEM.

8

CEM.

9

CEM.

CEM.

CEM.

ATtoMmHEBIC QJICKTPHUUCCKUE CTAaHIIUN

SInepHbIe SHEPTeTHIECKHE PEaKTOPhI

HapnexHocTh ¥ TOJITOBEYHOCTH
AJIEMEHTOB YHEPro000pyIOBaHUS

VHHOBAIIMOHHBIE TIOAXO/IbI B
MIPOSKTHUPOBAHNU M KOHCTPYUPOBAHHUU
peaktopoB ADC

I/IH)KI/IHI/IpI/IHl" B @TOMHOM OHCPICTUKE

[puaINnE! 06ecnedeHus 6€30acHOCTH
ADC

PexnMer pa6OTI>I ATOMHBIX U TCIIJIOBBIX
DJICKTPHUUICCKUX CTaHL[I/Iﬁ

3anmra OT HOHU3UPYIOIIET0 U3ITy4eHHS

Opranuzanus paguauoHHON
6e3omacHocty Ha ADC

[IpenaunioMHas npakTUKa

[ToaroToBka K mpoLenype 3aIiuThl |
3aIlTa BEIYCKHON KBaJIH(HKAIIMOHHOM
paboThI




4. IEPEYEHD IIVTAHUPYEMBIX PE3YJIBbTATOB OBYYEHUA 110 JUCHUIIVIMHE, COOTHECEHHBIX C IINTAHUPYEMBIMU
PE3YJIbTATAMM OCBOEHMUS OII BO

Kommnerennuu OITK-1 u ITIKC-7 dhopmupyrorcs ¢ npuodpereHneM 3HaHWW, YMEHUH M HABBIKOB, CPOPMYJIIMPOBAHHBIX B IECKPUNTOPAX JOCTHIKEHUS ITUX
KOMIIETCHIIMA U C KOTOPBIMU OOYYAIOIIUKCS TOTOB BBIMOJHITH KOHKPETHBIC NEHCTBHS, MPOMHMCAHHBIC B MHIWKATOPAX JOCTIDKCHUS TEX K€ KOMIIETEHIIUH

(Tabmuna 2).

Taﬁ.)mua 2- Hepeqeﬂb IJIAHUPYEMBIX PE3yJabTaTOB oﬁyqe}mﬂ M0 TUCHUIIJINHE, COOTHCCEHHBIX C IVIAHUPYCMBIMHU peE3yJIbTaTaMH OCBOCHUA

KOZ[ 1 HAMMCHOBAHUC

KOZ( 1 HAMMCHOBAHUC

[Inanupyemsble pe3yabTaThl 00yYEHUS 110 AUCIMIUINHE

OlLICHOYHbBIC CpE€AcTBa

KOMITETEHIINU WHIIUKATOpa JOCTUKECHHS Texywero koutponst | IIpomexyroyHoii
KOMITETEHIINU aTTecTaluu
OIIK-1 HOIIK-1.1 3HaThb: YMmern: npumensTh | Biaagers:  HaBbikamu | [Inmanel cemuHapoB Ha | [lepeuenn
CrniocoOeH ucnonb30BaTh 0a3oBbie | Micnonb3yer  0a30Bble  3HAHMS | - THIIBI sIIEPHBIX | 0a30BbIe 3HaHMS | pELICHUS 3a7a4 | IPaKTHICCKUX KOHTPOJIHBIX
3HaHMA €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX JUCLUILUINH | pEaKTOPOB u WX | €CTECTBCHHOHAYYHBIX | pr3mku siepHbIx | 3AHATHIX 3, 8-15 ¢ BOIIPOCOB
JUCIATUTHH B TIPO(ECCHOHATBHOIM | B npo(hecCHOHABHOIM | prusMUuecKre JIMCTIATITHH IpH | peakTopoB, a Tarke | 1CPCIHAMU
JIeSITEIIHOCTH, TIPUMEHSATH | ACATETBHOCTH 0COOCHHOCTH, OTIPEACICHIH HaBbIKAMH  pEIICHHE obeysraaeMbIx
METOJIBI MaTeMaTHIeCcKOro - HEWUTPOHHO- OCHOBHBIX HEHTPOHHO- | TPOOIEMBI BOIPOCOB I pACHCTHBIC
aHaIM3a M MOJEIHMPOBAHMA, ¢dusmyeckne mporueccsl, | puznaeckux HepacIpoCTPaHEHUS i{?)ii}ﬁie}lcinx
TEOPETHYECKOTO u TpOTEKAOIIHe B | XapaKTepHCTHK SACPHOTO  TOPIOHCTO | po ooy 1,2, 4-7
9KCIIEPUMEHTAIBHOTO AKTHBHOM 30HE | aKTUBHOM 30HBI | IpU AHAM3E | (o11eHKa 11O KPHTEPHIO
HCCIIeJOBAHMS SZIEPHOTO PeaKTopa. peaxkTopoB. TOIIMBHBIX  LIMKJIOB | | i 2 y3 1aGuipl 6)
PEaKTOpPOB Pa3IMYHOTO
THUIA.
HOIIK-1.2 3HaTh: YMmerhb: onpenensats | Biaaaers:
[Mpumensier METOJIbI | - TEOPETUUECKHE B3aUMOCBSI3b  MEXK[Y | TEPMUHOJIOTHEH,
MaTeMaTHYecKOro aHalM3a W | OCHOBHI pacdera KOHCTPYKINEH NpUHATOH B  (QH3HKe
MOJIETIMPOBAHMS, TEOPETUUECKOTO | OCHOBHBIX HEHTPOHHO- |peaKkTopa W METOJAMH, | AIEPHBIX  PEaKTOPOB,
u 9KCIIEPUMEHTAIBHOTO | (PU3MUECKUX WCTIONB3YEMBIMH  JUTA | TIPOOJIeMaTHKOM
HCCIeJ0BaHMs XapaKTEepUCTUK OLICHKH  HEHTPOHHO- |SIEPHBIX PEaKTOPOB B
AKTUBHOH 30HBI (du3HUeCKuX o0beme, He0OXOIUMOM
PEaKkTopoB,; XapaKTepUCTUK JUIL  TIPaKTHYECKOTO
- OCHOBHBIE AKTHBHOM 30HBI. IPUMEHEHHUS  3HAHUM
COOTHOIICHHS JUIst NP UX pa3paboTKe.
OLICHOK HEUTPOHHO-
¢bu3mIecKux
XapaKTePUCTHK
JNIEMEHTAPHBIX  sTUYeeK
aKTUBHOM 30HBI
peakropa, AKTHBHOU
30HBI TOJIOTO PEaKTOpa
u peakropa c




Kona n nanmeHnoBanue

Ko n HanmeHoBanne

[Tmanupyemble pe3yabTaTel 00yUeHHS IO AUCITUILIINHE

O11eHOYHBIE CpPEeNICTBA

PEaKTOpOB PA3IUYHOTO
THIIA.

HIIKC-7.2
BrinonHseT pacuérsl HEUTPOHHO-
(usznuecknux u
TEIJIOTUAPABINYECKUX

XapaKTEepPUCTUK aKTUBHOM 30HBI U
9KCITyaTal[HOHHBIX IapaMeTpoB
peaxkTopHOH YCTaHOBKH c
HCTONB30BAaHUEM  COBPEMEHHBIX
METOJMK M TAaKETOB MPUKIATHBIX
KOMITBIOTEPHBIX NIPOTPAMM

3HaTh: OCHOBBI PabOTHI
c KOMIIBIOTEPHOU
TEXHUKOU TS
MIPOBEACHUS
HEHTPOHHO-
¢usnyeckoro  pacyera
aKTMBHOH  30HBI (B
TOMOT€HHOM u
reTepOreHHOM
TIPUOJIVHKCHHHN).

Ymern: IPUMEHATh
TTAKEeTHI
KOMIIBIOTEPHBIX
IIporpamMmm JUIst
ONTUMU3ALHU "
aBTOMaTH3alHUU

MpOBCACHUA PaACUCTOB
AACPHOTO peaKTOopa.

Baagerb: HaBBIKAMH
HCITOJIb30BaHUS
COBpeMeHHBIX ITIAaKECTOB
TIPHUKIIATHBIX
KOMITBIOTEPHBIX
MporpaMm,
MIPUMEHUTEIHHO K
pacueram aKTHBHOM
30HBI SIIEPHOTO
peakropa.

KOMIIETEeHIIUU HMHAMKATOpa JOCTIKEHUS Texymero kontpons | IIpomexyTodnoin
KOMIIETeHIINU aTTecTalluu
OTpakaTelIeM.
IIKC-7 HIIKC-7.1 3HaTh: Ymern: Baagern: HaBbikamu |[Inansl ceMuHapoB Ha | Beinonnenue
Cnocoben MIPUMEHSTh B|B npodeccHOHANBHOM | - MEXaHU3MBI - OmpenfeNsATh  JUIMHY |pelleHds 3ajad 0 | IPaKTHYeCKUX KypcoBOIi paboThI;
npodeccHoHaIBLHOM JIeSITeIbHOCTY NIPUMEHSET 3HAHUSA | B3aUMOACHCTBUS 3aMeICHUS OIpeIeNEHUIO: 3ansTHAX 3, 8-15 ¢ Ilepeuens
JIESITETPHOCTH  3HAHUS ~ OCHOB | OCHOB saaepHOI (U3MKY, | HEUTPOHOB C  sipaMu | HEHTPOHOB B rpadure; |cedeHun B | IEpEUHAMHU KOHTPOJBbHBIX
SIIEPHON (U3MKH, | TEPMOJMHAMUKH, MaTepuaga  aKTHBHOM |- U3MepSTh JUIMHY | pE30HaHCHOH 00JacTH | 00CYKAaeMbIX BOIIPOCOB
TePMOAUHAMUKH, INEKTPOTEXHUKH, MEXaHMKH, 30HBI, 3aMemieHus W |auddy3un HEHTPOHOB |PHEPrHid; NapaMeTpOB |BOMPOCOB U pacyeTHHIC
JNEKTPOTEXHUKH, MEXaHMKH, | THAPABIUKH, MaTepuanoBeneHus, | 1uddy3un HeHTPOHOB B |B rpadure MO METOAY |3aMEATICHUS 3aJaHus Ha
THIPaBIMKH, MaTEpPUAIIOBEJECHHS, | BOJOMOATOTOBKH M OpPraHU3alUH | AKTUBHOU 30He | bore; HENTPOHOB; MPAKTUIECKUX
BOJIOTIOJTOTOBKH M OPraHW3alMy | 0E30MaCHOTO  TEXHOJIOIMYECKOTO | peaKTopa; - OLICHUBATh  BIMSHHUSA | KDUTHYECKHUX 3aHATHAX 1, 2, 4-7
0€30IacHOr0  TEXHOJIOTHYECKOTO | IIporecca MIPOM3BO/ICTBA | - BPEMEHHBIE IIPOIECCHI | OIOYHOCTH  CHCTEMBI | TApaMETPOB (oIeHKa 10 KPUTEPHIO
mporecca MPOU3BOJCTBA | TEIUNIOBOM M DJIEKTPUYECKOM | BBITOPAHUS  TOPIOYEro, [Ha PE30HAaHCHOE | OHHOPOIHBIX 1 1 2 u3 Tabnuwel 6)
TEIUIOBOM M 3JEKTPUYECKON | PHEPTUHU HA Pa3NHYHBIX PEKUMAX |OTPABICHUS PEAKTOPA, | TOTNIOILEHHE; pPEaKTOPOB B TOM YHUCIIE
SHEPTUM Ha Pa3NUYHBIX peKuMax |dkcruryatanun ADC UMETh MPEJCTaBICHUE |- ONPECIATh c OTpakaTeseM;
skcrutyatarun ADC, BBIIONHATH 00 0OpaTHBIX CBS3IX B |MIPOCTPAHCTBEHHOE COCTAaBIIIOILIUX
pacyérsl HEWTPOHHO-(PU3MIECKUX AKTUBHOHI 30HE U | pacupeneiieHue k03¢ punnenTa
u TEIUIOTUAPABINIECKUX peryiupoBaHUU MEJICHHBIX U | pa3MHOXEHHUS B
XapaKTepUCTUK aKTUBHOMN 30HBI U PEaKTUBHOCTHU B | TETIJIOBBIX HEUTPOHOB B | T€TEPOTEHHOM
JKCIUTyaTallMOHHBIX IapaMeTpoB peaxTope; BOJE, OLIEHMBATH | peakTope; >ddexToB B
peakTopHOU YCTaHOBKH c - pa3slIM4HblE  METOJBI |CEUEHHsI MOTJIOUICHUS | peaKTOpe;  BETMYUHBI
HCTIONB30BAaHUEM  COBPEMEHHBIX pacueTa aKTHBHOI 30HBI | TEIUIOBBIX HEHTPOHOB | CTALIMOHAPHOTO u
METOJMK U MaKETOB MPHKJIAIHBIX peakTopa, TOILITMBHBIE | BOZOPOAOM; HECTAallMOHAPHOTO
KOMIMBIOTEPHBIX IPOrpaMM LUKIBl M HEWTPOHHO- |- ONpEeAeNiATh  JUIMHY |OTPAaBICHMSA;  3amaca
¢dusmyeckne SKCTPANOJISILHU HA | peaKTUBHOCTH u
0COOEHHOCTH TUTOCKOM IpaHUIe | KAMIIAHUU PeakTopa.
SHEPreTHUECKUX BOJIa-BaKyyM.

OcBoenue nuctumminHbl TpuyactHo K TO B/02.7 «PykoBoACTBO HHKEHEPHO-(PU3NIECKUM COTIPOBOXKICHUEM SKCIUTyaTaIllil aKTUBHOM 30HBI pEaKTOPHOH
yctanoBkn» (I1C 24.028 «Cnernumanuct snepHo-pusznyueckor 1adoparopuu B o01acTu aTroMHou 3HepreTukn») u Kk T C/01.7 «Obecneuenne 0e30MacHON H
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HSKOHOMHYHON SKCIUTyaTallud PEaKTOPHOW YCTAaHOBKM WM OOOPYIOBaHHMS M TEXHOJOTMUYECKHMX CHUCTeM Oioka aToMHOM snektpoctanimn» (IIC 24.088
«Cnenuanuct (MHXEHEp) MO IKCIUTyaTallii ¥ PYKOBOJICTBY JKCIUTyaTanuel 0oka (OJIOKOB) aTOMHOM CTaHIIMKY), BIOCIEACTBHH Y CTyIEHTa (GOPMHUPYETCS
CIIOCOOHOCTH peuIaTh ciaeayroue npopeccuoHanbHbIe 3a0auu:

e yJacTHe B MPOSKTUPOBAHUH OCHOBHOTO oOopynoBanusi AC u apyrux 10V ¢ ydeTom 3K0J0ru4eckux TpeboBaHui 1 TpeboBaHUi O6e301acHOi paboThL;

e BBINIOJIHEHUE TEIUIOTUIPABINYECKUX, HEUTPOHHO-(PU3UUECKHX M MPOYHOCTHBIX PACUETOB Y3JIOB M DJIEMEHTOB IMPOECKTHUPYEMOIOo OOOPYIOBaHHS C
UCIIOJIb30BaHUEM COBPEMEHHBIX CPECTB.



5. CTPYKTYPA U COJAEPKAHUE JUCIIUITJIMHBI

5.1. Pacnpenesienne TPyI0EMKOCTH JUCUHUILIMHBI 10 BUAAM PadoT 1Mo cemecTpam

OOmass TPyIOEMKOCTh JUCHUIUIMHBL cocTaBiser 10 3auetHeix emuHun (3.e.) wmwin 360
aKaJIeMUYECKHUX YacoB, B TOM YHCJIC KOHTaKTHas paboTa oOydarommxcs ¢ npernojaaBareieM - 163 gaca,
caMmocTosiTenbHast pabora oOyyaromuxcs - 161 gac, koHTposs - 36 yacos (Tabnumna 3).

Taouuna 3 - Pacnipenesienne Tpy10éMKOCTH JUCUMILIMHBI 10 BUAAM padoT

Bun yae6HOI paboTht TpymnoeMKoCTb, 4
Bcero | 7 cemectp | 8 cemectp
dopmaT N3y4eHUS JUCIUILTHHBI C UCIIOJIF30BAaHUEM JIEMEHTOB
9JIEKTPOHHOTO 00y4eHUsI
OO01as TpyA0EMKOCTh 360 216 144
1. KonTtakTHas padora: 163 91 72
1.1. AynutopHas paboTa, B TOM YHCIIe: 153 85 68
3anstus geknuonHoro tuna (JI) 68 34 34
ITpaxktuyeckue 3anstus (I113) 51 17 34
JlabopatopHsie pabots! (JIP) 34 34 -
1.2. BueayauTopHas pab0oTa, B TOM YHUCIIE: 10 6 4
KoHncynpTanum no 1ucuuIsinee 4 2 2
Kypcosas pa6ora (KP) (koHCYyIbTaIIMS, 3a1THTA) 4 2 2
ITpomerkyTouHas aTTecTalus 2 2 -
2. CamocTosiTe1bHAsi padoTa CTYAEeHTOB, B TOM 161 89 79
qucie:
[TpopaboTka UCTOUHMKOB HH(POPMAHN
(moBTOpEHUE MPOHICHHOTO MaTepuana, u3yeHne u 69 47 29
KOHCIIEKTUPOBaHHUE PEKOMECHIOBAHHON
JIUTEPATypHI)
IToaroToBKa K NPaKTHUECKUM 3aHITUSIM 48 24 24
Kypcogas padota (KP) 36 18 18
[ToaroroBka K 3a4ery 8 - 8
[ToaroroBka K 9k3aMeHy (KOHTPOJIb) 36 36 --
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5.2. Conep:xaHnue TUCHUILINHBI, CTPYKTYPHUPOBAHHOE M0 TEMaM
Temaruueckuii TUTAH OCBOCHHUS ITUCIHUIUIMHBI MO BUAAM YYeOHOUW EATENHHOCTH TpuBeAeH B Tabnuie 4. 31ech yKa3aHO CTPYKTYpHOE
pacnpezeneHue o0beMOB (B 4acax) pa3/ieJloB M TEM ITUCHUIUIMHBI MO BHUJIAM Yy4eOHOW paboThl, ayTUTOPHBIX W BHEAYAUTOPHBIX 3aHATHUH,
CaMOCTOSITENILHOM paObOTHI CTYIEHTA W MEPUOTUIECKOTO (TEKYIIEro) KOHTPOJIS.

Taouuna 4 - Cogep:xkanue TUCHMIUIMHBI, CTPYKTYPHPOBAHHOE 10 TEMaM

IInanupyemsie HaumenoBanue pa3fenos u Buppl yueGHOM paboThl, 4 Bun CPC HaumenoBanue Peanuzanus HanmeHnoBanue
(KOHTpOIUpPYEMEIE) TeM KonrakTHas pabora S HCIIOJB3YEMBIX B paMKax pa3paboTaHHOTO
PE3YIBTaTHI o ® < o % g aKTHBHBIX U MIPAaKTHYECKOM JIEKTPOHHOTO
OCBOCHHUS 2 _ = = £ 58 HMHTEPAKTHBHBIX MIOJTOTOBKH Kypca
1 MHIAKATOPHI = &8 § E s E & 2 00pa3oBaTeNbHBIX | (TPYZOEMKOCTH B | (TPYZOEMKOCTH B
JOCTHKEHHSA g i Lc% == a = % h TEXHOJIOTHH Jacax) Jacax)
KOMITETEHIINE S|l &9 £8 8= S é
S | | 2g| S%
7 cemecmp
Tema Nel. Beenenue. 2 - - - 2 m. 1 Tabn. 8 PITJI |Jlexuus - -
OCHOBHBIE OIIPEICNICHUS
Tema N92.VO630p ceueHni . 3. 4 1a61. 8
B3aUMO/ICHCTBUS HEUTPOHOB C | 4 - - 0,5 3 P Jleknus - -
SIIPaMU CpeJibl
[IpaxTryeckoe 3anarue Nel.
Pacuer ceuennii B ) ) 2 ) 2 . 3, 4 Tabn. 8 PaGoTa B MaJIbIxX ) )
Ppe30HaHCHOI 00macTn PILJ rpynmnax
SHEPrum
OMK-1 Tema Ne3. TIpouecc neneHus 2 ) ) ) 3 1. 4 a6, 8 PITT | Texums ) _
HOMK-LL (ot Tlcmuan poasiun
UOIIK-1.2 O 2 - - 0,5 3 . 4 ta6in. 8 PITJ] | JIekrus
[IpakTuueckoe 3ansTue Ne2.
I/Igﬁg:; 1 Onpenenenne i i 5 i ) 1. 4 Ta6. 8 PIIJI PaGoTa B MasbIx i i
K03 GHUIHIEHTOB B GopMyIIe rpynmnax
4-X COMHOXXUTENEH
TevM a NeS. ameznerme 4 - - 0,5 4 1. 3 tabum. 8 PIIJ |JIekuust - -
HEHTPOHOB
JlaGopatopnast padota Nel. Mertonndeckue
OrnpeneneHue JTMHbBI ) 4 ) ) 2 YKa3aHHsI 110 Jlaboparopuas
3aMeJICHHsI HSUTPOHOB B nabopaTtopHoi pabora
rpadure pabore
IIpaxTuyeckoe 3anarue Ne3.
[Ipouecc 3amennenus - - 1 - 2 . 3 tabin. 8 PI1J] | Cemunap - -
HEHTPOHOB
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IInanupyemsie
(KOHTpOIUPYEMEIC)
pe3ynbTaThl
OCBOCHUS
Y UHAUKATOPBI
JIOCTIDKEHUS
KOMIIETECHIIHI

HanMenoBanwue pa3aenoB u Bunbl yaeOHO# paboOThI, 4 Bunx CPC HanmenoBanwue Peanuzanus HanmvenoBanmue
TeM KonrakTHas paborta = @ HCIIOJIE3yEMBIX B paMKax pa3paboTaHHOTO
o ® < © % E AKTHBHBIX U MIPaKTHYECKOM JIEKTPOHHOTO
2 B = = g 50 WHTEPaKTHBHBIX MOJIrOTOBKH Kypca
N &8 § E ‘g E &2 00pa3oBaTeNbHBIX | (TPYIOEMKOCTb B | (TPYIOEMKOCTH B
% g Lc% = 5 55 g2 TEXHOJIOTHii yacax) 4acax)
S| g8 28 | TE| ¢
S 2 S 58
= = ¥ g o &
TeE/I a Ne6. Angpysm 6 - 1 4 . 3 tabu. 8 PITJ] |JIekuus - -
HEWTPOHOB
JlabopaTopras padorta Ne2. MeTtonndeckue
Wsmepenne mmnel qudysnn | 5 ) ) 2 yKa3aHus Mo Jlaboparopras ) )
TETUIOBBIX HEHTPOHOB B TabopaTopHOH pabora
rpaduTte no metoay bore pabore
IIpaxtryeckoe 3anarue Ned.
VYpaBuenue nudpdysuu B ) _ 5 ) 2 1. 3 a6, 8 PIT Pabota B MaibIx ) )
cpene 0e3 eneHus ajst rpymnmnax
Ppa3Iu4HON TeOMETPUU
JlabopaTopnast pabota Ne3. MeTtoaundeckue
OmnpeneneHue JUIMHBI i 5 i i 2 yKa3aHusl 1o Jlaboparopnas i )
SKCTPAMOJISAINH Ha TII0CKON nabopaTtopHoi pabora
TpaHUIEe BOJIa-BaKyyM pabore
JlabopaToprast paboTta Ned. Meronnyeckue
Omnpenenenne aapoOe0 ) 5 ) ) 2 yKa3aHus Mo Jlaboparopnas ) )
TETJIOBBIX HEHTPOHOB OT n1abopaTopHOH pabora
napaduHa pabote
JlabopaToprast pabota Ne5.
Wzyuenue
MPOCTPAaHCTBEHHOTO Meroauueckue
pacmpesieNieHust MEJJIEHHbIX U | 5 i i 2 yKa3aHusl 1o Jlaboparopnas i )
TETJIOBBIX HEUTPOHOB B BOJIE, nabopaTtopHOi pabora
OLIEHKA CeUSHHSI MOTIIOICHUS pabote
TEIJIOBBIX HEUTPOHOB
BOJIOPOJIOM
Tewa No7. Teopits 4 | - - 1 4 | 4rabn 8 PIL | Jlexums - -
KPUTHUYECKHUX Pa3MEPOB
IIpaxTuyeckoe 3anarue Ne5.
OmnpeneneHne KPUTHIECKUX PaboTa B MALIX
apaMeTpOB OJHOPOJHBIX - - 3 - 2 1. 4 tabu. § PIII rpynmax - -
PEaKTOpPOB B TOM YHUCIIE C
oTpaxkareseM
Tema No8. T ereporennbie 2 - - 0,5 4 1. 4 tabum. 8 PIIJL |Jlexuus - -
peakropsl. Teopust penieTku
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IInanupyemsie
(KOHTpOIUPYEMEIC)
pe3ynbTaThl
OCBOCHUS
Y UHAUKATOPBI
JIOCTIDKEHUS
KOMIIETECHIIHI

HanMenoBanwue pa3aenoB u Bunbl yaeOHO# paboOThI, 4 Bunx CPC HanmenoBanwue Peanuzanus HanmvenoBanmue
TeM KonrakTHas paborta = @ HCIIOJIE3yEMBIX B paMKax pa3paboTaHHOTO
o ® < © S 9 AKTHBHBIX U MIPaKTHYECKOM JIEKTPOHHOTO
2 = = g % E;( WHTEPaKTHBHBIX MOJIrOTOBKH Kypca
N s 2 § E ‘g E &2 00pa3oBaTeNbHBIX | (TPYIOEMKOCTb B | (TPYIOEMKOCTH B
% g Lc% = = 55 g ot TEXHOJIOT Ui Jacax) Jacax)
Rl &= 58 | &8 S 9
< = 52 z'9
= = ¥ g O &
JlabopaToprast paboTa Neb. MeTtonndeckue
W3yuenue BnusHUA 5 2 YKa3aHHUsl 110 JlabopaTopuas
OJIOYHOCTH CHCTEMBI Ha nabopaTopHO pabota
PE30HAHCHOE MOTJIOMICHHE pabote
[IpakTuueckoe 3ansatue Neb.
OrnpenenieHre COCTABIISIOMINUX
Ko3(hunreHTa pa3MHOKEHUS Pabota B MaibIx
bun P - - 7 - 2 1. 4 Ta61. 8 PITJT - -
B T€TEPOr€HHOM PeaKkTope. rpymnmnax
Ornenka 3¢ heKTUBHBIX
PE30HAHCHBIX HHTETPAJIOB
Meronnyeckue
JlabopaTopnast pabota Ne7.
., yKa3aHUsI [0 JlabopaTopHas
Pe3onaHcHBIN HHTETpa - 5 - - 3 . - -
nabopaTopHOM pabota
TIOTJIOIICHHS
pabote
Tema Ne9. TemneparypHsie m. 1, 4 Tabm. 8
2 - - 0,5 2 Jlexmus - -
3¢ (PEKTH B peakTope PIIJ
[Ipaktuueckoe 3ansarue Ne7.
OmnpenencHue 2 2 n. 1, 4 tabm. 8 Pabora B ManbIx
TeMIepaTypHbIX () (}HEeKToB B PILJ rpynmnax
peakTope
Tema Nel0. U3menenune
H30TOITHOT'O COCTaBa
m. 2, 3 tabi. 8
peakTopa BO BPEMEHH. 2 - - 0,5 2 PIIJI Jlexrust - -
BpeMeHnHbIe nponieccs B
peaktope
[Ipaxtrgeckoe 3aaarue Neg.
ITpotiecchbl CTalMOHAPHOTO U m. 2, 3 Tabun. 8
- - 1 - 1 CemuHap - -
HECTallMOHAPHOI0 PII
OTpaBJIEHHs PeaKTopa
Tema Nell. Ynpasnenue
p 2 - - 0,5 4 m. 4 ta6n. 8 PITJI | JIekiust - -
peakTopomM
IIpaxtuyeckoe 3anarue Ne9.
Perynupyromue cTep>xHU U - - 1 - 2 1. 4 tabn. 8 PII1 | Cemunap - -
BBITOPAIOIINE MOTJIOTUTENN
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ITnaaupyembie HanMenoBanwue pa3aenoB u Bunbl yaeOHO# paboOThI, 4 Bunx CPC HanmenoBanwue Peanuzanus HanmvenoBanmue
(KOHTpONUpYEMBIE) TeM KonTaktHas pabora = @ HCIIOJIB3YEMBIX B paMKax pa3paboTaHHOTO
Pe3yIbTATHI o ® < © % E AKTHUBHBIX U MPAaKTHICCKOMN 3JIEKTPOHHOTO
OCBOEHHS E _ S = g 58 HHTECPAKTHBHBIX MOJATOTOBKHU Kypca
U MHUKATOPHI N &8 § E s E &2 00pa3oBaTeNbHBIX | (TPYAOEMKOCTH B | (TPYAOEMKOCTH B
JIOCTHKCHHUS % g chs == a = g ot TEeXHOJIOTHI gacax) gacax)
KOMITETEHIIUH 5| 8§ & é 3 Q& S é
S = g | S&
Tema Nel2. bananc
m. 3, 4 Tabmn. 8
PEeaKTHBHOCTH H o0mIast cxema | 2 - - 0,5 3 P Jlexms - -
pacueTa KaMIaHUH peakTopa
[Ipaktuueckoe 3ansarue NelO. 1. 3, 4 Tabn. 8
3amac peakTHBHOCTH U - - 1 - 1 PIII CemuHap - -
KaMIIaHWs PeakTopa
MeTtoandeckue
Kypcogast pabora (KP) - - - 2 18 yKa3aHusl 1Mo Koncynbsramnus - -
KypcoBoil pabote
HUTOI'O 3a 7 cemectp: 34 34 17 6 89
8 cemecmp
Tema Nel3. Kuaetudueckoe
ypaBHeHHe OanaHca 2 - - 0,25 2 m. 4 ta6n. 8 PIT/ | JIekrus - -
HEHUTPOHOB
Tema Nel4. OyHkuus
[CHHOCTH HCHTPOHOB, 2 - - 0,25 2 m. 4 ta6n. 8 PIT/ | JIekrus - -
KHHETHYECKOE YPaBHEHHUE
OIIK-1 LIEHHOCTH
NOIIK-1.1 Tema Nel5. Meton
HOIIK-1.2 chepudeckux rapMoHHUK. Py - 1.3, 4 1abm. 8
u muddysnonnoe 2 - - - 2 P Jlexrus - -
TIKC-7 MIPUOIMKESHUS
UIIKC-7.1 KMHETUYECKOIO YPABHEHMSI
UIIKC-7.2 Tema Nel6. Sn - meTon
pelIeHns KHHETUYECKOTo 2 - - 0,25 2 m. 4 ta6n. 8 PITJI | JIekiust - -
ypaBHCHHS
Tema Nel7. Meron MonTte-
Kapno qns pime}mﬁ 3amaq 2 ) ) 0,25 4 . 3, 4 Tabmn. 8 Texws ) )
IIEpeHOCa HEUTPOHOB U PILJ
KPUTHYHOCTH
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IInanupyemsie
(KOHTpOIUPYEMEIC)
pe3ynbTaThl
OCBOCHUS
Y UHAUKATOPBI
JIOCTIDKEHUS
KOMIIETECHIIHI

HanMenoBanwue pa3aenoB u Bunbl yaeOHO# paboOThI, 4 Bunx CPC HanmenoBanwue Peanuzanus HanmvenoBanmue
TeM KonrtaktHas paboTa = @ HCIIOJIE3yEMBIX B paMKax pa3paboTaHHOTO
o ® < © % E AKTUBHBIX U MIPaKTHYECKOM JIEKTPOHHOTO
2 B = = g 50 HHTECPAKTHBHBIX MOJIrOTOBKH Kypca
N &8 g 2 = &2 00pa3oBaTeNbHBIX | (TPYIOEMKOCTb B | (TPYIOEMKOCTH B
21 58| £& 2 E g9 TEXHONOT M 4acax) 4acax)
S| 52| E§ | g2 | &%
< g g 3 Z9
= = ¥ g o &
[paxTraeckoe 3amsTue Nell.
AJNTOPUTMBI U TIPOTPAMMBI 3. 4 a6 8
pacueTa JUTMHBI CBOOOIHOTO - - 6 - 2 Pi'[ I’[ ’ CemuHap - -
mpobera HEHTPOHA METOIOM
Mounre-Kapnio
Tewa Nel8. Mefonm PCUICHHA |~ 4 - - 0,25 4 . 4 Tabn. 8 PITJI |Jlexuus - -
9HEPreTUIeCcKOH 3a1auu
IIpaxTrdeckoe 3ansTue Nel2.
CriekTp HEUTPOHOB, IIEHHOCTH
u ko3 durpeHt
Pa3MHOKEHUS B - - 6 - 2 n. 4 Ta6un. 8 PI1J] | Cemunap - -
MHOT'OTPYIIIIOBOM
9HEPreTUIECKOM
MIPUOIMKCHAN
Tema Nel9. MeTozst pemenns 4 - - 0,25 4 m. 4 ta6n. 8 PIT/ | JIekrus - -
MIPOCTPAHCTBEHHBIX 3a71a4
[Ipaktuueckoe 3ansarue Nel3.
Pacnipenienenme HeHTPOHOB 1 | - 6 - 2 . 4 a6 8 PI1J] | Cemunap - -
KOX(QHUIHUEHT pa3sMHOKECHUS
B INIOCKOM peaKkTope
Tema Ne20. Teopust . 3, 4 Tabm. 8
" 4 - - 0,25 4 P Jlexius - -
[IpaxTraeckoe 3amsTue Nel4. 3. 4 1ab. 8
O dhexTHBHOCTH OPraHoOB - - 6 - 2 Pi'[ 2’1 ' CemuHap - -
CY3 no Teopun BO3MYIIEHUH
Tema Ne21. O0rue
TIPUHIIMITEI TIPOBEACHHUS 2 - - 0,25 2 . 4 Tabn. 8 PITJI |JIekuus - -
pacyeToB peakToOpoB
Tema Ne22. HeliTpoHHO-
¢u3ndeckue 0COOCHHOCTH 4 - - 0,25 4 . 4 a6 8 PI1J] |JIekuus - -
9HEPreTUYECKUX PEaKTOpPOB
Tema Ne23. OcobGennocTr 2 3 1a6u 8
TOILJIMBHBIX IIUKJIOB 2 - - 0,25 2 Pi'[ I’[ ’ Jlexus - -
9HEPreTUYECKUX PEaKTOPOB
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ITnaaupyembie HanMenoBanwue pa3aenoB u Bunbl yaeOHO# paboOThI, 4 Bunx CPC HanmenoBanwue Peanuzanus HanmvenoBanmue
(koHTpOIMpYEMBIE) TeM KonrakTHas paborta = @ HCIIOJIE3yEMBIX B paMKax pa3paboTaHHOTO
Ppe3yJbTaThI o ® < © % E AKTHBHBIX U MIPaKTHYECKOM JIEKTPOHHOTO
OCBOCHUS o _ S = g 58 WHTEPaKTHBHBIX HOATOTOBKH Kypca

U MHAUKATOPEI N &8 § E a E &2 00pa3oBaTeNbHBIX | (TPYIOEMKOCTb B | (TPYIOEMKOCTH B

JOCTHKEHHS % g chs == 55 g ot TEXHOJIOTUH qacax) qacax)

KOMIIETCHIHI Bl 8= é 3 = < é

S = g | S&
[paxTrgeckoe 3amsTue NelS5.
OreHka prcka 4 2 . 2, 3 tabi. 8
pacupocTpaHeHus A PILJ
PEaKTOPOB Pa3INYHOTO THUIA
Tema Ne24. S nepHblit
. m 2, 3 tabm. 8
TOIUTMBHBIN UK U 2 - - 0,25 2 P Jlexuus - -
TpaHCMYTalHsl
Tema Ne25. Pemenue
POOIEMBI
HEPACIPOCTPATICHHA 2 - - 0,25 4 n. 2 Tabu. 8 PITJ |Jlexums - -
SIIEPHOTO TOPIOYEro Mpu
aHaJIM3e TOIJIMBHBIX [IUKIIOB
PEaKTOPOB Pa3IMYHOTO THUIA
[paktraeckoe 3ansTue Nel6.
Pucku pacnpoctpaneHust st | - - 6 - 2 . 2 Tabi. 8 PI1J] | Cemunap - -
PEaKTOPOB Pa3INYHOIO THUIA
MeTtoanueckue
Kypcogas pabora (KP) - - - 1 18 yKa3aHUsI 10 Koncynpramnus - -
KypCcoBOH paboTe
HUTOTI'O 3a 8§ cemectp: 34 - 34 4 72
HNTOI'O: 68 34 51 10 161
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6. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTHU U ATTECTAIIHA IO UTOTAM
OCBOEHMA JUCIIUAITJIMHDbI

6.1. TunoBble KOHTPOJILHbIE BONPOCHI M 321aHUs, HE00X0IMMBbIe /1JIsl OLleHKU 3HAHMH,
YMEHHUI1 1 HABBIKOB WJIM ONbITA 1eATEJIbHOCTH

Taoimma 5 — IlepeyHu KOHTPOJIBLHBIX BONPOCOB W 3aJaHMH MO TeMaM 3aHATHH IS
NPOBeIeHUs] TEKYIIEro KOHTPOJIs yCIeBaeMOCTH

Homep Tembl

HGPCKIHI/I KOHTPOJIbHBIX BOITPOCOB U 3aJlaHuM

IUKNA | IPaKTHYECKUX
JIEKIU I 3aHATUN
2 1 3agauy Aas pemeHus npu paboTe B Maiblx rpynmax mo teme «Pacuer ceyeHmil B pe30HAHCHOM
00J1acTH SHEPTU:
3ananue 1
CpaBHUTh 3HAUEHUS CEYEHUH, BBIYMCIECHHBIX NPHU KOPIYCKYJSIPHOM MpPECTaBICHUU HEWTpPOHA G =
R (R=1,510" AP CM) ¥ BOJHOBOM TIE/ICTABICHHH Heiirpona 6 = mA? (A = 0,45-10°/NE, E [3B)).
JI1st kakuX 3HaU€HUH MAcCOBBIX YHCEN A M KaKUX SHEPTUH OHU OJIM3KU?
3ajanue 2
OnpenenuTs BEIUYNHY PE30HAHCHOTO CEYECHUS paaralnoHHoro 3axpara U-238 a1 nmepBoro ypoBHS
Er = 6,8 3B B ero makcumyme mpu cpemHedl sHepruu HeWTpoHoB 100 3B, ucmomssys opmyry
Bpeiita-Burrepa (I'o=0,57-10" 5B, I'y=25-10 5B, crarucruuecknii MHOXkHTENb 1u1st U-238 pasen
1).
3ananue 3
Ceuenrie HykIuaa nponopioHanbao 1/V. Pacnpenenenne HEUTPOHOB MO YHEPTUH COOTBETCTBYET
cnextpy Pepmu. Haiitu cpennee cedeHne Hykiamaa B nuHTepBane sHepruit E;=25 3B, E,=9 3B.
3ananue 4
Haiitu cpennee ceuenwe mnornomenuss U-235 B Hemoromarwomed cpeae C  TeMmrepaTypoi
zameaTens 500 K ecnu ceuenne mormoutenus mpu temmeparype 20 °C paBro 650 GapH.
3apmanue 5
Haiitu cpegnee ceuenne nornomenust U-235 B cpesie ¢ MOTIIONIEHHEM C TEMIIEPATypOil 3aMeITUTENS
500 K ecnu cedeHue morioileHus npu temmneparype 20 °c paBHO 650 OapH. Makpockomuieckoe
cedyeHue nornouieHust cpeasl cocrapiset 0,01 CM'l, 3aMeromnias cnocoonocts 0,06 emt
4 2 3ajaum s perieHus Opu paboTe B Maniblx rpynmax mno teme «Omnpenenenne koddduUIMEHTOB B
tdhopmyse 4-X COMHOXKHUTENICI !
3apanwe |
Ompenemuts K, B 5% pactope UCI; (ypan-235) B nerkoii Bozge. BiusiHuem xiopa npenedpeds. y=5
rlem’. (0, u-235 =680 6apH, 6,4=0,332 GapHa, G, O=20-10'56apH)
3ajanue 2
Haiiti koadduimeHT pasMHOKEHHS HEHTPOHOB B PEAKTOPE, €CIIM B IEPBOM MOKOJICHUH POJHIOCH
10", a B 4-M mokonenuu 3,38-10™ Heiirporos.
3aganue 3
Haiitn uaMeHeHne HEMTPOHHON MOLTHOCTHU B TEIUIOBOM peakTope ¢ ceueHueM noriouieHus 0,01 em?t
3a 10 ¢, ecim ko3pdumuenT pazmHoxkeHus cocraBisieT 1,005. OueHUTH BKIIAJ 3aIra3IbIBAFOIIIX
HEUTPOHOB, NPUHSB UX BpeMs ku3HU paBHbM 0,1 c.
5 3 Bomnpocs! st o6cyxaenus Ha cemuHape 1o Teme «I[Iporece 3aMeyieHns HeUTPOHOBY:
1. Yopyroe paccesiaue.
2. CBoHCTBa 3aMeITUTEIICH.
3. CiexTp 3aMeUIsIIOIMXCsl HEHTPOHOB.
6 4

3amaun Ui pelreHus Ipyu padoTe B MaJIBIX IPYIIIax mo teme «YpasHeHue auddysun B cpene 6e3
JEJEHUS JUIS Pa3IMYHON T€OMETPUI:

3azmanue 1
Ha miockyio rpaHb 6ombiroro rpaguToBoro Gnoka mamaroT lo Heiitporos (Ha 1 cM® 3a 1cekyHzy).
Cumnras, yTo OJOK 3aHMMaeT BCE IONYNPOCTPAaHCTBO X>0, a HEHTPOHBI MAamAlOT cO CTOPOHBI X<,
BBIYHCITUTh HEHTPOHHBIA TOTOK B Oyioke. Kakast monst HeHTpoHOB oTpaxaercs? [IpuHATH cedeHne
nornomenns B rpadure 0,004 GapH, a cederne paccesHust 4,7 6apH, mioTHOCTh rpadura 1,7 r/em”.

3ananue 2
M30TpomnHbINA TOYCUHBIH UCTOYHUK TEIUIOBBIX HEUTPOHOB PACIIONIOKEH B LICHTPE OAHOPOIHOU CephI
paguycoM R ¢ cedeHneM paccesHus Xg M ceueHueM rmoriomenus X,. Chepa HaXOaUTCs B BaKyyMe.
Kakoe uncio HeiitpoHoB mokugaer chepy npu: 1) ,20; 2) Z.=0 ? [IpuHAT MOLIHOCTH HCTOYHHMKA
paBHoOl1 1.

3aganue 3

17



Howmep Tembl

LMK
JIEKITUH

MPAKTHIECCKHUX
3aHATHI

[Tepeunu KOHTPOJILHBIX BOTIPOCOB U 3a/IaHUN

M30oTponHeli TOUuEUHBIH MCTOYHMK TEIJIOBBIX HEHTPOHOB PACHOJIOXKEH Ha paauyce Ip OAHOPOIHOMN
cthepsl pamuycoMm R ¢ cedeHneM paccesHus g M CEUCHHEM TOTIIOIeHns X,. Haiftn pacripenenceHue
HEWTPOHOB N0 paauycy chepsl. [IpHHATH MOIIHOCTh HCTOYHHUKA PAaBHOI 1.

3ananue 4
HaiiTi cpenHuWii TOTOK HEHTPOHOB B aKTHBHOW 30HE peakTopa ¢ oObemoMm 10 m® TemnoBoii
momHocThI0 100 MBT. Cpennee ceueHre e/eHus B aKTHBHOI 30He coctapisier 0,001 cm™.

3ajaun Jid pemieHus OpW paboTe B MAJIbIX TPymmax 1o TeMe «OnperneneHne KPUTHISCKUX
IapaMeTPOB OAHOPOIHBIX PEAKTOPOB B TOM YHCIIE C OTpaXKaTEIEM:

3amanue 1
Onpenenuth KPUTHYECKUHA  pa3Mep peakropa B  Buae Kyba, couepiKaiiero cpemy
¢ K.=1,3. DddexruBnas nobdaBka orpaxarerns 6=5cM. [Inomans Murpanm M?=100cM?.

3amanue 2
Onpenenuth MaKCHUMAaNbHBIH KO3(D(UIIMECHT HEPAaBHOMEPHOCTH pACIpPEICIICHHUs] IUIOTHOCTH
HEHTPOHHOTO MOTOKA B MapalIeICIHUIIe/IC CO CTOPOHAMU ¢, 8, ¢? B kyOe co cTtopoHoii a?

3aganue 3
PactBop conu ypana B Boje uMeet K,=1.4. 3amuTelii B 0ak, nuMeroniuii opMmy Kyda co ctopoHoii 40
cM, OH oOpa3yeT KpHTHYECCKYIO cUcTeMy. Kak m3MeHHTCS KO0d()PHUIMEHT pa3MHOKECHHS, €CITH 3TOT
pacTBOp MeEpeNuTh B IIUTHHIpHYECKH Oak amameTpoM 40cM ¢ TOH ke BBICOTOH. DQQeKTHBHASA
nIo0aBKa OTpakaTels 8 M.

3ananue 4
B 0ak ¢ Bomoii momerieH HCTOYHUK HEHTPOHOB. [leTekTop, pa3MeleHHbIH 3a 0akoM, mokasbBaeT 10
umr/c. [Tocne pazmemenus B 6ake 20 ypaHOBBIX CTep KHEH OH cTaln mokas3eBaTh 100 umir/c, a mocie
3arpy3Ku eme 5 crepikHed ero mokazanue — 150 mmn/c. Kakoe KOMUUECTBO CTEpKHEH COCTABIIACT
KPUTHYECKYIO Maccy?

3aganue 5
VYpan-rpaduroBas mpusMa MMeeT BUA IJIMHHOTO IwiuHApa paguycoMm 10 cM. IToTox HeHTpoHOB
crasiaeT 1o JUIMHHON CTOPOHE MPU3MBI 110 3KCIIOHEHTE, YMEHBINAsACh B € pa3 Ha 15 cM. MoskHO 11 U3
TaKO# ypaH-Tpa)UTOBOM CMECH CAeIaTh KPUTHICCKUAN peakTop?

3ananue 6
[Ipu3ma u3 cmecu ypana u rpadura uMeeT GopMy NPaBWIBHOTO IMIMHIPA ¢ paguycoM 20 cM u
BbIcOTOM 250 cM. Ha ero topiie nomerieH HCTOUHUK HEUTPOHOB. Pacripenenenye mioTHOCTH NOTOKa
BJIOJIb OCH Z ammpokcumupyercst pyukimeii ®=Dg.e”*; 20<Z<250 cM. OnpeaenuTs yCIOBHS, TP
KOTOpPBIX Tpu3Ma Oyner kpuTudeckod. OnpenesnTb €€ MHHUMAIbHBIA KPUTHYECKHH OOBEM.
Paccmorpets ciyuau, koraa A=0,2 em™, A=0,1 em™ u 1=0,05 cm™.

3ananue 7
HaiitTi MUHHMMAalbHOE OTHOIIEHHE SAEPHBIX KOHIEHTpAMH pPuas /| pc AIS  obecredeHus
KPUTHIHOCTH B OECKOHEYHO OONBIION ypaH-TpadUTOBOW cucTeMe Npu Temreparype 20 °c.
(3HaueHMsT BEepOATHOCTH M30€XaTh PE30HAHCHOTO 3axBaTa M KOIGPHUIMEHT pPa3MHOXKEHHS Ha
OBICTPBIX HEHTPOHAX MPUHATH PABHBIMH 1).

3ajanue 8
ITycts TpeOyeTcs moCTpOUTh OXHOPOAHBIN Ha ocHOBe cMecH U-235 u Be cdepuueckuii peakrop 6e3
oTtpaxarens paauycom 50 cMm. Kakoe otHomenue kommuectB U-235 um Be Hy»XHO B34Th, YTOOBI
peakTop cTan KpuUTHYeCKUM. (3HaueHWsI BEpPOSATHOCTH W30€XaTh pPE30HAHCHOTO 3axBaTa H
KO3 GHUIMEHT Pa3sMHOKCHHS HA GBICTPHIX HEHTPOHAX MPHHATH paBHbIME 1). IIpunste L g, =560
cM?, Tge=98 cM?.

3ananue 9
Haiitu cooTHOIIEHNE TONIIUHBI aKTUBHOM 30HBI M OTpaXaTens B KPUTUUECKOM MJIOCKOM PEaKTOpe C
AKTUBHOH 30HOM, UMEIOIIEeH MaTepHaIbHbII napaMeTp 10 cm™.
Otpaxkaress TpaUTOBBIH, XapakTepuszyercst kodpdunnentom muddysun, pasaeiM 0,83 cM, n
ceuennem norsomenus 0,00033 cv™. Kosdduument muddysuu B akTHBHOI 30He 1 cM.

3amaun Ui pelnreHus npu paboTe B MajblX rpymnmax 1o teme «OnpeaesieHne COCTaBISIOIINX
ko3bdHUIMEHTa pa3sMHOKEHUs] B TreTeporeHHoM peakrope. Ouenka 3(QdeKTUBHBIX PE30HAHCHBIX

HUHTCIrPAJIOB» .

3aganue 1
OICHUTH BEPOSITHOCTD M30€kKaTh PE30HAHCHOTO MOTJIONICHHS B TOMOTCHHOM ypaH-rpaduTOBOM
cmecu. Oboramenue no U-235 10%. [TnoTHOCTH ypana B cmecu 0,24 r/em®, mioTHOCTH rpadura 1,6
r/em®. Ceuenue paccesiaus rpaduta 4,7 6apHa. CedeHre MOTeHIIMANbHOTO paccesuus U-238
MIPUHSTH paBHBIM 8,7 OapHa. Mcmonb30Bath GOpMyITy AJIs TOMOTEHHOTO PE30HAHCHOTO HHTErpala

L, = 3,80,*. ¢ = 0,158

rpadura

3ajanue 2
TBosbI M3 MeTaIYecKoro ypauna ¢ oboramennem 10% no U-235 nuamerpom 6 MM pacrolioKeHbl B
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rpagure C maroMm TpeyrojabHoi pemerkn S50 MM. Bpicota aktuBHOH 30HBI 2 M. OULEHHTH
BEPOSITHOCTh M30€XaTh PE30HAHCHOT'O IIOIJIOLICHUS B TAaKOW reTeporeHHoM pemerke. IImoTHOCTH
rpadura 1,7 r/cm®. TIIOTHOCTD METaILTHIECKOrO ypana 18,7 r/em®. Ceuenne paccestaus rpadura 4,7
Oapna.  Ucnonp3oBate  (opMylly — pe30HAaHCHOrO  HWHTerpamsa  Juisi  OJjoka  ypaHa
l,.,=415+26,6 % + & pagura = 0,158
3ananue 3
TBasbI M3 MeTaYeckoro ypatna ¢ oboramennem 10% no U-235 aquamerpom 6 MM pacroyioKeHbI B
rpadure ¢ marom TpeyroipHo# pemeTkn 50 MM. OLEHHUTH BEpOATHOCTH M30€kKaTh PE3OHAHCHOTO
NOTJIOIIEHUsT B TaKOW rereporeHHod pemierke. IlnotHocts rpadura 1,7 r/em®. TlnotHOCTH
MeTasHaeckoro ypana 18,7 r/em®. Ceuenne paccesmus rpaduta 4,7 Gapua. Mcons30Bath TeopeMmy
SKBUBAJICHTHOCTH U (HOPMyJy I TOMOTEHHOTO DPE30HAHCHOTO HHTErpana les = 3,80%42
& pagura = 0,158 . CPAaBHHTH pELICHNE C PEICHHEM NPEIBIIYIIHX 3a1a4.
9 7 3agaun Ans peleHus npu padoTe B MalblX rpymmax mo Teme «OmnpeneneHne TeMIepaTypHbBIX
2 (eKToB B peakTopey:
3ajanue 1
Kaxkoli TemneparypHbIii KOOQPUIHEHT PEaKTHBHOCTH NPEANIOYTUTEIbHEE HUMETh B PEaKTOpe
O 1= +10™ 1/°C; Ol p= 210 1/°C? [Mouyemy?
3ajanue 2
CpaBHUTH DHEprosamac ABYX DEaKTOPOB C OTPULATENBHBIM TEMIIEPATYPHBIM KO3 (PHIUCHTOM
PEAKTHBHOCTH,  pAGOTAIOMMMH TPH  PasiMYHBIX — CpPedHHX  Temmeparypax  (T;=300°C,
T,=500°C).(TemmeparypHbIii K03QOUIHEHT T0T0KHTE paBHbEIM —107 1/rpar .)
3ananue 3
JIBa peakTopa UMEIOT OJIHY U TY K€ CpelHIoI0 TemiiepaTypy 400 oc. TemneparypHbIid KO3 HUITHEHT
PEaKTHBHOCTH B IIepBOM peaktope paser —10™ 1/rpax, Bo Bropom peakrope pasen —2-10™ 1/rpax. B
KaKOM peaKkTope SHeprosamac Bolme?
10 8 Bompocs! juis 06cyxkaenus Ha cemuHape 1o TeMe «lIporecchl cTallMOHapHOIO W HECTAIIMOHAPHOIO
OTPABJICHUS PEAKTOPAN:
1. Beiropanue Torumsa.
2. Otpasienne Xe'*®,
3. HecranmonapHoe otpasieHue Xe.
4. HeycToiunBOCTB, CBsI3aHHAS ¢ XE-BBIM 3P PEKTOM.
5. OtpaBnenue camapuem (Sm).
6. 3anutakoBbIBAHHE PEAKTOPA.
1 9 Bomnpocsl _gnst_obcyxkieHus Ha ceMuHape no Teme «Perynmpyronie CTep)KHH W BBITOPAIOIINE
HOTJIOTHTEIIN:
1. IlenTpanbHbIii cTEP)KEHb, TIOJIHOCTHIO IIOTPYKEHHBIH B PEaKkTOp.
2. 9 PeKTUBHOCT EHTPAIHHOTO CTEPXKHS B IBYXTPYNIIOBOM HPUOINKEHHH.
3. TToJTHOCTBIO MOTPY)KEHHBIH CTEPKEHb, PACIIOJIOKEHHBIN B aKTHBHON 30HE MTPOU3BOJIBHO.
4. 3¢ (HeKTHBHOCTH PENIETKH CTEPIKHEH.
5. Vcniosib30BaHMe BRITOPAIOIINX MOTJIOTHTENEH.
12 10 Bomnpocs! s 00cyskaeHns Ha ceMUHape 1o TeMe «3arac peakTUBHOCTH M KaMIIaHHs PEaKTopay:
1. banaHcHbBIE COOTHOIIEHHUS JUIsl PEaKTUBHOCTH.
2. AnlmpoKcuManMoHHas METOJIMKA pacueTa KaMIIaHHH.
Bompocs! juig oO6cykeHHS Ha CeMHHape M0 TeMe «AJTOPHUTMBI M NPOrpaMMBbl pacueTa JINHBI
cBoOoJ1HOTO TpoOera HeWTpoHa MeTonoM MonTte-Kapioy:
1. OcHOBHBIE PUHITUIIBI METOJIA M €T0 UCIIOJIB30BaHUS JJIS 33]]a4 pacuera peakTopa.
17 11 2.YucneHHoe penreHne 3agadu merogom Monte-Kapio.
2.1 IlomyuyeHne HEOOXOAUMBIX CIIyYaWHBIX BEITUUHH.
2.2 IloctpoeHne TpaeKTOpuil OTAEIBHBIX HEUTPOHOB.
2.3 AJTOpHUTM C UCTIOJIb30BAaHUEM «BECA» HEHTPOHOB.
Bonpocs! aist o6cykaeHns Ha cemMuHape no teme «ChoexTp HEHTPOHOB, IIEHHOCTh M KO3(hGUIHEeHT
Pa3sMHOXKEHHUS B MHOTOTPYHIIOBOM YHEPTETHYECKOM HPUOIIDKEHUI»:
1. Tnucddy3rnoHHO-BO3pacTHOE IPHOIIKEHUE.
18 12 2.Meton rpyni Ui peleHus JHEPreTHYeCcKoi 3a1aqH.

3.TIpocreiimie MeToIbl MONYYEHHS MHOTOTPYNIOBBIX cedeHHH. CHCTEMBI SAepHO-(PU3HYECKUX
KOHCTaHT.
4. MHororpynnoBoe ypaBHeHHe Oananca HeWTpoHoB B P1 u qnddy3nonHom npubiamKeHusx.
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Bompocsl s obcyxmeHns Ha cemMuHape no Teme «Pacmpenenenue HeHTpoHOB M K03GhGUIHEHT
Pa3MHOMKCHUS B INIOCKOM PEaKTopey:

19 13 1. PemieHrue MHOTOTPYMIOBBIX YpaBHEHHH AUPY3UH ISl MOTOKA U LICHHOCTH HEUTPOHOB B «TOJIOM»
peakrope.

2. YucneHHbIe METOIbI PEIICHNUS] MHOTOTPYIIIIOBLIX ypaBHEHUH auddy3um.

3. MeTozp! pemeHust MPOCTPAaHCTBEHHOH 3a/1a4y s 2-X MEPHBIX B 3-X MEPHBIX 00JIaCTeH.

Bomnpoce! juis o6cykaeHus Ha cemMuHape no teme «OddekruBHocts opraHoB CY3 mo Teopuu
BO3MYIIICHUI):

20 14 1. ®opMyTa TeopHH BO3MYIIECHHUH IS pacdeTa H3MEHEHHUS PEaKTHBHOCTH B OOIIEM BHIC.

2. ®opmyna TeoOpur BO3MYIIEHUS B MHOTOTPYIITIOBOM (D} Y3HOHHOM TIPHUOIMKEHUH.

3. DPPEeKTUBHOCTP CTEPKHS B IIEHTPE PEaKTOpa IO TEOPHH BO3MYIICHUH.

Bompockl g oOCYKIeHHS Ha ceMuHape Mmoo Teme «PHUCKM pacnpOCTpaHEHHs il PEeakTOpOB
PAa3JINYHOTO TUIIAY:

1. CoBpeMEHHBIC METOIOJIOTHH aHATH3a XapaKTCPUCTHK HEPACIPOCTPAHCHUS U COMPOTHBISACMOCTH
pacrpoCcTpaHCHHUIO.

25 15 2. O6mme pexomenmauu MATATD.

3. Pexomenmarin MAT'ATD k ycraHOBKaM OOOTAalICHHS, HM3TOTOBJICHUS CBEXETOo TOIUINBA,
nepepabOTKH U XpaHSHHS SIEPHOTO TOTUIHBA.

4. OcHOBHBIC 0a30BbIC MPUHIIMITHI METOOJIOTHH OIIEHOK HepacnpocTpanenus MHITPO.

5. CpaBHeHHE peaKTOPHBIX TEXHOJIOTHI 10 COMPOTUBIISIEMOCTH PACIIPOCTPAHEHHUIO.

IIpomerxyTouHas aTTecTalys 10 UTOraM OCBOCHHUS JUCLUIUIMHBI IPOBOIUTCS IyTEM KOHTPOJIBHOIO
OIIpoca IO CIEAYIOUIEMY IIEPEUHIO BOIIPOCOB!

Dk3ameH (7 cemectp):

1. Onpenenenus IUIOTHOCTH IIOTOKA HEUTPOHOB, IUIOTHOCTH TOKa HEHTPOHOB, BBIYMCIIEHUE
SJICPHBIX KOHLEHTPALUH.

2. OnpeneneHue CeYeHHW B3aMMOJCHCTBHS HEHTPOHOB C SApaMHU CpeAbl. 3aBUCHMOCTb CEYCHUS
neneHus ypana-235, miyToHusa-239 u ypaHa-238 OT 2HEpTUH HEUTPOHOB.

3. DHeprus CBS3M HYKIJIOHA B SIIPE, OTPEICICHNE SHEPTUH PEaKINH M0 JeeKTy Macc.

4. YcnoBue pe3onanca, a3gpdext Jlomnepa.

5. 3aKOH paJIMOaKTUBHOTO pacraja.

6. Peaxius neneHusi, He0OOXOUMBIE YCIOBUS, OaJlaHC SHEPTHH MPU JACTICHUU.

7. YeM omnpenenstoTcs OCTaTOYHbIE SHEPTOBBIIETICHUSI B pEaKTOpe, UX OLIEHKa?

8. IlonsaTne »HQdexTuBHOrO KOdIPPUIMEHTa pa3sMHOXKEHUs, ¢Gopmyna 4-x COMHOXUTeENEH,
¢u3nueckuil CMBICT COMHOXKMUTeNeH. BeposTHOCT H30e€kaTh yTeUKH B Ipoliecce 3aMeMJIeHUs |
i dy3un.

9. 3amazgpIBaroNIve HEUTPOHBI U MX POJIb B HEUTPOHHOM OaliaHce.

10. 3amenneHne HEMTPOHOB, 3aKOH PACCESIHUSA, MOHATHE JICTAPTUH, TUIOTHOCTh 3aMEJICHUS U ee
¢uznuecknii cmpica. CHEKTp 3aMeISIOUINXCS HEHTPOHOB.

11. Iuddyszus neiirponos. 3akoH Duka.

12. Pemrenus ypaBHeHUs U Gy3uH TS 3aMEISIONIAX CPEJl C Pa3TMYHBIMU UCTOYHHKAMH.

13. TlepBasi ocHOBHasi TeOpeMa TEOPUHU PEAKTOPOB, MATEPUAIBHBIM U TEOMETPHUUECKUI TapaMeTphl,
reoMeTpuyecKre napaMeTpsl A1 Kyoa, chepbl, HHUINHIPA.

14. Pemenus ypaBHeHUs 1u(y3un Ui TOJIOTO PEakTopa B Pa3IUYHON reOMETPHH.

15. Koadduuments HepaBHOMEPHOCTH pacIipeiesieHus MOTOKa B KyOe, IUIMHApE, cdepe.

16. IloHsATHE JUIMHBI SKCTPANOIAIMU. ATBOEI0 OTpaskaTens.

17. JloGaBka oOTpaxkaTens, BIWUSHHE OTpaxkarens Ha KOIQOHUIMEHT pa3sMHOXKEHUS U
SHEPropaclpeelIEHue B PEaKTOpeE.

18. 3a cueT KaKWX peaKIMi U3MEHSIETCS N30TOIHBIN COCTaB B peakTope?

19. Kak n3mensitorcst konnentpauun U-235, U-238 ¢ Beiropanuem?

20. V3MeHeHWe OHHEPrOBBIACICHHUSI W IOTOKa HEWTPOHOB TPU BBITOPAHWM HA TIOCTOSHHOU
MOIIHOCTH.

21. Yro Takoe cTarmoHapHOE oTpaBiieHne Xe-135, onpeneneHue u oreHka?

22. Yem 00ycIIOBJICHO HECTAIMOHApHOE OTpaBieHne Xe-1357?
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23. Pe3oHaHCHBIM HMHTErpasl M BEpOSATHOCTh H30€XKaTh PE30HAHCHOTO 3axBaTa, (OPMYJIBI JUIS
BBIYMCIICHUS] TOMOT€HHOT'O PE30HAHCHOTO MHTETpajia, COOTHOIIEHUE SKBUBAJICHTHOCTH.

24. BnusHHE TETEPOreHHOTO PACTIONOKEHHS 0JI0KOB roprouero Ha koddduimeHTtsl B hopmyne 4-x
COMHOKHTEIIEH.

25. D GheKTUBHOCTL TMOTJIOMIAIONINX CTepkHEer. OT dero 3aBUCHUT 3(P(EKTHBHOCTH CTEP)KHS B
LIEHTpe peakTopa’?

26. Kak meHnsercs 3¢ (peKTUBHOCTh B 3aBUCUMOCTH OT MECTa [IOCTAHOBKHU CTEP)KHS B peakTope?

27. BeIroparomiye norJioTUTEN!, Ha YeM OCHOBAH MPUHIUI UX WCHOJIb30BAHUSI.

28. IloHsATHE pEaKTUBHOCTH, TeMIeparypHble KO3(QQUIHUEHTbl PEaKTUBHOCTH, 3aBUCUMOCTh
K03 pHUHeHTOB B popmyIie 4-X COMHOKUTENEH OT TEMIIEPaTyPHI.

29. 3amac peakTUBHOCTH U €r0 COCTABJISIOIINE.

30. [loBenenue MOTOKa HEWTPOHOB B MOJKPHUTUYECKOM M KPUTHUYECKOM DPEAKTOpPE C BHEIIHUM
HCTOYHUKOM HEUTPOHOB.

3auer (8 cemectp):
bananc HEHTPOHOB B PeaKTOpe M KUHETHUECKOE YpaBHEHHE, PU3NUECKUI CMBICI €r0 4JICHOB.
3agada 0 KPUTUYECKOM pEaKTope.
IToHsATHE HEHHOCTH HEUTPOHOB.
DyHKIUSA LIEHHOCTH.
[Tpocreiimue GopMbl KHHETUYECKOT'O YPABHEHUS.
Merton chepruecKux rapMOHUK.
P1 v iuddy3nonnoe npubIMKeHUss KHHETUYECKOTO ypaBHEHUS.
Sy MeTox peneHns KHHETHYECKOTO ypaBHEHUS (OCHOBHBIE TPUHITHUIIHI).
. Meton MonTte-Kapio uis perenust 3aad nepeHoca HeHTPOHOB U KPUTUYHOCTH.

10 Juddy3nonHo-BO3pacTHOE NTPUOIIMIKEHNE PEIICHUS SJHEPTETHUECKON 3a1a4H.

11. Mertopa rpymi ajs pelieHus: SHepreTUYecKoi 3a1a4u.

12. BeipaxkeHus Ajs MOTOKA M IEHHOCTH B MHOTOTPYIIIIOBOM IIPUOJIMKESHUH.

13. Belpaxenue g Kod(puUMEHTa pPa3MHOXKEHUS B JABYXIPYNIIOBOM 3HEPrEeTHUYECKOM
MPUOIHKEHUH.

14. TIpocreiiiye MeTObl MOJYYEHUS] MHOTOIPYIIOBBIX ceueHHH. CucTeMbl sepHO-(pHU3nuecKux
KOHCTaHT.

15. MHororpymnmnoBoe ypaBHeHue OanaHca HeUTpoHOB B P1 n auddy3nonnom npubnmxeHusx.

16. Pemienme MHOTOTPYNNOBBIX ypaBHeHHMU AU(QPYy3un A MOTOKA W IIEHHOCTH HEWTPOHOB B
«TOJIOM» PEAKTOpE.

17. YucneHnHble METO/IbI PEIIEHNS MHOTOTPYIIOBBIX ypaBHEHUH nuddy3uu.

18. Mertoap! perieHus MPOCTPAHCTBEHHOM 3a1auu 7S 2-X MEPHBIX U 3-X MEPHBIX 00J1acTel.

19. TonaTHe TOMIMBHOTO IMKiIAa peakTopa. OTKPBITBIA M 3aMKHYTHIH TOIUIMBHBIC ITUKIIBL.
BocnpousBoacTBo Tommsa.

20. OcHOBHBIE HEHUTPOHHO-(PU3MUECKHE OCOOCHHOCTH PEAKTOPOB C BOJOW MOJ JaBJICHHEM THIIA
BBOP.

21. OcHOBHBIE HEHTPOHHO-(PH3MUECKHE OCOOCHHOCTH KaHAJbHBIX BOISHBIX PEAKTOPOB THIIA
PEMK.

22. OcHOBHBIE HEUTPOHHO-(DU3HUECKIE OCOOCHHOCTH TIKEIIOBOIHBIX KAHAIBHBIX PEaKTOPOB.

23. OcHOBHbIE HEUTPOHHO-(U3NYECKHE 0COOEHHOCTH ra300XJIaX1aeMbIX PEaKTOPOB.

24. OCHOBHBIC HEUTPOHHO-(PHU3NICCKUE 0COOCHHOCTH PEaKTOPOB HA OBICTPHIX HEUTPOHAX.

25. TlonsaTve TOIIMBHOrO IMKIA. THOBI TOIUIMBHBIX HMKIOB. OTKPBITBIA ¥ 3aMKHYTBIN
TOIUTUBHBIN ITUKIL.

26. Bocnpou3BOACTBO  siAepHOrO  roprodyero B peakropax. Ompenenenue koddduumenra
BOCITPOM3BOJCTBA. BO3MOXKHOCTH paclIMpeHHOr0 Bocpou3BoacTsa npu KB>1.

27. V30TOMHBIN COCTaB B YHEPTETUUECKUX PEAKTOPaAX.

28. SlnepHbIi TOTTMBHBIN UK U TPAHCMYTAIIHSL.

29. OCHOBHbIE XapaKTEpPUCTHKH TOIUIMBHOTO IIMKJIA pPEaKTopa, ONpPENeNSIONUe  PHUCK
pacrpocTpaHeHMsl.

IIpumepHoe 3axaHue 1J1s1 KYPCOBOH padoThI

7 cemectp.

CoNoO~wWNE
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3ananme: [IpousBectT HEHTPOHHO-(PU3MUECKUII pacueT axkTHUBHOM 30HBI (B TOMOTEHHOM U
reTepOreHHOM MPUOIUKCHHH ).

3aJjaHHbIE MTApaMETPbl PACUETHON CXEMBI:

W = 5500 MBT — TemioBast MOIITHOCTh peakTopa

KBT o
q = 5—— Cp€aHsAA TUHCHHAsA MOIITHOCTH TBOJIOB
M

z = 3% - oborarenue Tormsa (cogepkanue U-235)

drgy = 6 MM — HapY>KHBII THaMETp TBJa

T = 250 MM — m1ar pacroJyio’keHus! KaHaJOB B aKTUBHOM 30HE

D = 60 MM — Hapy>XHbII THAMETP TEIIOBBIACIISIIONIECTO KaHaIa
N7y = 19 — 4KCIIO TBAJIOB B KaHaJe

0y = 2 MM — TOJIIIMHA CTCHKHU KaHaja

Otpy = 0.5 MM — ToymHa 000JI0YKH TBAJIA

r
Yvo, = 10 —5 — IVIOTHOCTB TOTLIMBA

Yexon kaHaa 1 000JIOYKH TBIJIOB BIIOJHEHBI U3 [IUPKOHUS.

PaccuunThiBaeTCs XOJI0HBII, Pa30TPaBICHHBIN, HE3aITAKOBAHHBINA PEaKTOP.

T, = 293K

8 cemecTp

3anganmne: IlpomsBecTn HEHTPOHHO-(PU3MYECKHMI pacdyeT aKTUBHOW 30HBI (B TOMOTEHHOM U
reTeporeHHoM npuOimkeHun) 69-tu rpynnoBsiM  MeTogoM ¢ ucnonb3oBanueM [10 WIMS. CpaBuHuth
MOJTyYCHHBIE PE3YJIbTaThl C PE3yJabTaTaMH, MOJyYCHHBIMH B XOJE BBINMOJHEHHS KypCOBOW pabOThHl B 7
cemecTpe.

3amaHHbIe TApaMETPhl PACUETHOU CXEMBbI:

W = 5500 MBT — TemioBast MOIITHOCTh peakTopa

KBT o
q= 5—— CpCaHsas JIMHCHMHAsA MOIIHOCTD TB2JIOB
M

z = 3% - oborarenue Tormsa (cogepkanue U-235)

drtgy = 6 MM — Hapy>KHBII TUaMETp TBAJIA

T = 250 MM — m1ar pacroJyio’keHHs KaHaJIOB B aKTUBHOMN 30HE

D = 60 MM — HapyXHbII JUAMETP TEIUIOBBLACIIAIONIETO KaHaja
Ntgy = 19 — yucna0 TBAJIOB B KaHaje

0y = 2 MM — TOJIIIMHA CTEHKHU KaHaja

Otpy = 0.5 MM — TonmHa 000JI0YKH TBAJIA

r
Yvo, = 10 —3 — IUIOTHOCTb TOTLIMBA

Yexon kaHasia ¥ 000JIOUYKH TBIJIOB BLIMTOIHEHEI U3 IMUPKOHUA.

PaccunThIBaeTCs XOJI0AHBIHN, Pa30TPaBICHHBIH, HE3alTAKOBAaHHBIN peakTop.

T, = 293K

6.2. Onucanne noxkasarejed 1 KPUTEPHEB KOHTPOJISA yCIIeBAEMOCTH, ONIMCAHUE LKA
OLlCHUBAaHUSA

[Tponietypsl OoneHUBaHUA (OPMHUPYEMBIX KOMIIETEHIMI OIMpPEesioT Celylolie HOPMAaTUBHBIE
TOKYMeHTBI, paspaborannsie B HI'TY u Kk KOTOphIM BO3MOXKEH JOCTYNl Ha caiTe ydeOHO-
METOAUYECKOTO yIpaBICHUS https://www.nntu.ru/structure/view/podrazdeleniya/uchebno-
metodicheskoe-upravlenie mo Brianke «HopmaTuBHBIE NOKYMEHTBI M JIOKAJIBHBIE AaKThI 10
obecnieueHuo oopazoBatenbHOro npouecca HI'TY »:

1. [Tonoxxenne o (GOHAEC OIEHOYHBIX CPEACTB I MPOBEACHHUS TEKYIIETO KOHTPOJIS,
MIPOMEKYTOUHOM aTTECTAallMU U TOCYIapCTBEHHON MTOTOBOM aTTeCcTallMi 00y4aroluXcs MO0 MporpaMmmam
Beiciiero oopazosanus (HI'TY I1B/1-11.4/158-23).

2. IlonoxeHne o TEKyIeM KOHTPOJIE YCIEBAEMOCTH U MPOBEICHUU MPOMEXKYTOUHON aTTEeCTalUH
oOyuaromuxcst Hukxeropoackoro rocy1apcTBEHHOro TeXxHH4YecKoro yHuBepcurera um. P.E. Anekceesa
(HI'TY 1B/ 11.1/30-23).

B pesynbrare usyueHus: IUCHMILIMHBI «DH3MKa SAEPHBIX PEAKTOPOB» OOydarOUIMECs AOJKHBI
npuoOpecTd 3HAHUS, YMEHUS W HaBbIKM, CGHOPMYJIMPOBAHHBIE B JECKPUOTOPAX JOCTHKEHUS
kommereHmii OIIK-1 u IIKC-7 m ¢ KOTOphIMH OHHM TOTOBBI BBITIOJHATH KOHKPETHBIE ICHCTBUA,
NPONMCAHHBIE B WHJIMKATOpPaxX JOCTI)KEHUS TeX K€ KommereHIwi (tabmuma 2). OueHuBaHue
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¢dopmupyembix komrnereHnuid OITK-1 u [TIKC-7 B mporiecce TEKymero KOHTPOJIs 3HAHUH OCYIECTBIISAETCS
10 KPUTEPHSIM U TIOKA3aTeNsIM, IPUBEACHHBIM B Tabiwu1e 6.
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Tabauua 6 — Kpurepun, nokaszarellu 1 MIKaJa OlleHUBaHus (JOPMHUPYeEMbIX KOMIETeHIMIi B mpolecce TeKylero KOHTPOJIsl 3HAHMIA

Konwr Buner n Kpurepun IToka3aTenu oleHUBAaHUS KOMIIETEHIIUH
= 2 w5 HOMeEpa Tf?M OLIeHI/IBaHI/IHV «OTIHYHO» «Xopomo» «Y IOBIIETBOPUTEIHEHOY» «HeynoBneTBOpUTEIBHO
=5 s B = 3aHATHI KOMITETCHI[UH
2 5&p
2 = E2
g =82
Z =R g
OIIK-1 UOIIK-1.1 |IIpaxtudeckne | Kpurepwmii 1 YBepeHHo BJIaJieeT | XOpoLIo Biageer | [loBepxHOCTHO BrnageetT |He Buageer Teopernueckum
MOIIK-1.2 |3aHATHA 3HaHue U | TEOPETUUECKUM  MAaTepuajioM; | TCOPETUUECKUM MaTepHaioM IO | TEOPETUYECKUM MaTepHuagoM MO TUCIUILINHE;
MIPUMEHEHUE yMEeT CBOOOIHO TMOJIb30BaThCS | AUCIUILIMHE, HO B OT/C/IbHBIX | MATCPHAIOM IO [HE  yMeeT  MOJIb30BaThCA
HU3Y4EHHOIO CIIPABOYHOMU JIUTEPATypOH; | pazienax JIOITyCKAaeT | AUCIUITIINHE; HE CII0OCOOEH | CIIPaBOYHOM JUTEpaTypoi; He
TEOPETHYECKOTO | CIOCOOCH TPHUMEHSATh METOJIBI | HETOUHOCTH; yMeeT | YBepEeHHO TIOJIF30BATHCS | CIIOCOOCH MPUMEHSATh METOIBI
MaTepHuaa MaTeMaTHYECKOTO aHalu3a U |I0JIb30BaThCs CIPaBOYHOH | CIPAaBOYHOHN JIMTEPaTypOH; | MAaTEMaTHYECKOTO aHaln3a M
MOJICTAPOBAHUS B | INTEpaTypoOii; croco0eH [He B TOJIHOM  OOBEME | MOJCIHPOBAaHU B
po¢eCCHOHATBHOM TIPUMEHSTH METO/IbI | CIOCOOCH TIPUMEHSTH | IPOPECCHOHATBHOM
JIEATEeIILHOCTHU u cAenaTh |MaTEeMaTHYECKOTO aHAN3a U |METOABl MAaTeMaTHYeCKOTO | IeSTeTbHOCTH, HE  yMeeT
BBIBOIbI MOJICTTUPOBAHUS B|aHalu3a W MOJCIMPOBAHMS | eaTh 00OOIICHHUS, BBHIBOJIBI,
npoQeCCUOHATBHOM B npoQeCCUOHANBHOM | YTO MPEMATCTBYET YCBOCHHUIO
JIeATEIILHOCTH, HO | ICSATCIIBHOCTH, MOCIIEYIONIEr0 MaTepuaia
3aTPYIHAETCS CAeNaTh BBIBOJBI |JOMYCKAIOTCS  OTJAETbHBIC
CYyIIECTBEHHbIE OIINOKH,
WCIPaBIIEHHBIE C MOMOIIBIO
Tpero1aBaTens
TIKC-7 UIIKC-7.1 Kpurepwnit 2 3ananue BBIIIOJTHEHO 0e3 | 3agaHue BBIIIOJHEHO, METOIMKA | 3a1aHIE BBITTOJIHEHO, | 3aJaHE  HE  BBIIIOJHEHO,
HIIKC-7.2 Crenenn OIIHOOK €ro BBINIOJHEHHUS BBIJCP)KAHA, | METOJUKA €Tr0 BEBITIOJTHEHUS | METOJUKA €r0  BBHITOJHEHUS
TOTOBHOCTH K HO JIOTIyIICHBI HE3HAYUTENBHBIC |[B II€JIOM BBIJICpKAHA, HO | OIMIHOOYHA
MIPOBEACHUIO OomuOKH B pacderax JOTYIIICHBl  3HAYUTEJIbHEIC
HMHXEHEPHBIX OmMOKH B pacyerax
pacueToB
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B cootBerctBum ¢ [lomokeHHMeM O TEKyIIeM KOHTPOJIE YCIEBAGMOCTH U IPOBEACHUU
MPOMEXYTOYHON arrecranuu oOydaromuxcss HIKeropoackoro ToCylIapCTBEHHOTO TEXHHYECKOTO
yauBepcutera uM. P.E. Anekceesa (HI'TY IIBJl 11.1/30-23) mo wtoram TeKyIIero KOHTPOJS IO
JTUCIUIUIMHE B CEMECTpPE MpernojaBaTellb PeliaeT BOINPOC O BO3MOXXHOCTU MPOXOXKICHUS CTYJICHTOM
MPOMEKYTOUHOW aTTecTanuu 1o auciuiuinae. OOydaromuecsi, HE BBINOJIHUBIINEG MHHHMAJbHBIC
TpeboBaHus 1Mo padoyeit mporpamme aucuuiinabl (PI1/]) n umeromme n0 50% mnpomycKoB 3aHSATHH,
MOJTyYarOT OIICHKY «HEYIOBJICTBOPUTEIBHOY («HE 3a4TCHOY) 10 TAHHOHN TUCIMILINHE.

I[HSI BBITIOJTHEHU S MUHUMAJIBbHBIX Tp€6OBaHHﬁ 110 U3Y4YCHUIO JUCHUILIIMHBI 06yqa}onmec;1 JOJI?KHBI
UMETh TOJIbKO TIOJIOXKHTEIbHBIC OICHKH IO TEKYIIEMY KOHTPOJIIO WX 3HAHWW Ha BCEX 3aHATHSX, HA
KOTOPBIX OHU MPUCYTCTBOBAJIM HW BBICTYyHNAJIM C JOKJIaJdaMH WU COO6H.[CHI/I$IMI/I 1 BBIITIOJIHAIN

IMPAKTUYCCKHUE 3a/laHUs, BKITFOYasa 00s13aTeNIbHOE IMPUCYTCTBHUE HA KOJIJIOKBUYMEC (HpI/I HaJ'II/I‘II/II/I).

OnenuBanue (HOpMHPYEMBIX KOMIETCHIIMA TIO KypCOBOW pabore,

3a4eTy M OK3aMEHY

OCYILICCTBIIACTCH IO IIKAJIC OUCHWBAHUA, HpCHCTaBHCHHOﬁ B Ta6J'II/IHC 7.

Taoauma 7 — IlIkajga oueHUBAHHUS ¢opMupyeMbIX KOMIETEHIHii B mpomecce NPOMEKYyTOYHON
aTTecTaluu
Komnerennuu YpoBeHb OnucaHue IIKanbl OIICHUBAHUS Ha 3a4eTe
YCBOCHHSA
DK3aMeH Bricokuit ypoBeHb «5» | B cooTBeTcTBHE ¢ KpuTepusMu « OTIMIHOY» TaOIHUIIEI 6.
OIIK-1 (OTIM4IHO)
M[KC-7 Cpenumii ypoBeHb «4» | B coOTBeTCTBHH ¢ KpUTEPUAME «XOPOIIO» TaOIUIHI 6.
(xopomo)
IToporossrit ypoBeHB «3» | B cOOTBETCTBUY ¢ KPUTEPHUAMU «Y TOBICTBOPUTEIHHOY TAOIHIIHI 6.
(YIOOBIETBOPUTEIHHO)
MuHnManbHBIH ypoBeHs |B coorBeTcTBHM € KpuTepusiMu «HeynoBneTBopUTeIbHO» TaOIUIE 6.
«@2»
(HEeyIOBIICTBOPHUTEIHHO)
gf_‘[‘;le VYnosnerBoputesbHO | B coOTBeTCTBHM C KpHTEPUSIMU «Y TOBIETBOPHUTEIHHOY TAOIHIIBI O.
[IKC-7 HeynosnerBopurensHo |B coorBeTcTBHM ¢ KpuTepusiMu «HeynoBIeTBOPUTEIBEHOY TaOIUIEL 6.
Kypcogast pabota 7| Bricokuii ypoBeHb «5» |PaboTa BbINONIHEHA a0COTIOTHO BEPHO, METOAMKA €€ BBIIIOJIHEHUS MTOJIHOCTHIO
cemMecTp (oTM4HO) BBIJICpKAHA.
[IKC-7 CpenHuii ypoBeHb «4» | PaboTta BbINONHEHa ¢ HEOOJBIINM KOJUYECTBOM HENOUYETOB, METOJIMKA €€
(UIIKC-7.1) (xoporm10) BBINOJIHEHNUS BBIACP)KAaHA, HO JOMYIIEHBl HE3HAYWTENbHBIE OIIMOKH B
pacueTax.
IToporoBeiit ypoBeHs «3» |PaboTa BbImosHEeHa ¢ OOJBIIMM KOJUYECTBOM HEIOUYETOB WIH C OJHUM
(YROBNETBOPUTENBHO) | CYIIECTBEHHBIM HEJIOYETOM, METOJIMKA €€ BBIIIOJIHEHHUS B LIEJIOM BbIJIEpXKaHa,
HO JIOTIYIICHBI 3HAUUTENbHBIC OMNOKH B PacueTax.
MuHnManbHBIN ypoBeHb |PaboTa BBINOJIHEHA TIIOMHOCTBIO HE BEPHO, METOAMKA €€ BBIIIOJIHEHUS
«2» ommboYHa.
(HEeyIOBIIETBOPHUTEIHHO)
KypcoBas padora 8| Bricokuii ypoBeHs «5» | PaboTa BeIoigHeHa a0COIIOTHO BEPHO, METOANKA €€ BHIIIOIHEHHS TTOJIHOCTBIO
ceMecTp (oTIMYHO) BbIIEpKaHA.
[KC-7 CpenHuii ypoBeHnb «4» |PaboTta BbINONHEHA ¢ HEOOJBIINM KOJMYECTBOM HENOUYETOB, METOJMKA €€
(UTIKC-7.2) (xopo1o) BBINIOJIHEHHS BBIJIEp)KaHa, HO JONYIICHHl HE3HAYWTENIbHbIE OIIMOKH B
pacueTax.
IToporoBeiit ypoBeHb «3» |PaboTa BEIMOTHEHA ¢ OOJBIIMM KOJWYECTBOM HEAOYETOB WM C OJHHUM
(YOOBIETBOPUTENHHO) | CYIIECTBEHHBIM HEIOYETOM, METOAMKA €€ BBITOJHEHHMS B IEJIOM BBIJCpIKAHA,
HO JIONYIICHbI 3HAYNTEIbHbBIC OITNOKH B pacdeTax.
MunnManbHbIH ypoBeHb |PaboTa BBIOTHEHA TIOMHOCTBIO HE BEPHO, METOIWKA €€ BBITOIHEHHS
«2» ommbo4Ha.
(HEeyIOBIIETBOPHUTEIHHO)

7. YAEBHO-METOAUYECKOE OBECIHHEYEHHUE JUCIHUITVINHBI

7.1 Y4eOHasi iuTEepaTypa, Ne4aTHbIC U JIeKTPOHHbIE H3aHUs 0M0IH0TeYHOr0 (poHA

bubnmoreunslii poHA yKOMIUIEKTOBAH M1€YaTHBIMU M 3JIEKTPOHHBIMU M3AaHUSMH U3 pacyeTa He
Mmenee 0,25 3K3eMIuIsIpa KaKA0T0o U3 U3/1aHUH, yKa3aHHbBIX HIDKE Ha KaXI0ro 00ydJaronierocs u3 4ucia
JIMLI, OTHOBPEMEHHO OCBAMBAIOLINX JAHHYIO UCLUIUINHY.
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Taoauna 8 — Ciucok yueOHOoi JUTEPaATyPbl, NEYATHBIX U 3JIEKTPOHHBIX U3IAHUI

Ne Bubnmorpapuueckoe onncanue (aBTop, 3ariaaBue, BUI U31aHKS, MECTO, U3/1aTEIbCTBO, Konnuectso
n/m TOJ U3/1aHH, KOJINYECTBO CTPAHHIY) 9K3EMILISIPOB B
O6ubmmoTexe
1. OcHOBHas THTEpaTypa

L inc. Crepman, TemyioBble U aTOMHBIE ANeKTpUUeckre cranuuu. - M.: MU3a. nom MDOU, 2008. — 464 8
c.

2. IM.A. Ckauek, O0parieHue ¢ 0TpadOTaBIINM SACPHBIM TOIUIMBOM U PAJAMOAKTHBHBIMU OTXOJaMHU 6
ADC. — M.: U3a. nom MDOU, 2007 — 448 c.

3. |I'.H. BracnueB, ®usnka saepubix peakropoB. HI'TY um. P.E. Anexceesa. — H. Hosropoa, 2008. — 89
104 c.

4. 11011 CyxapeB, ®usuka saaepHbelx peaktopoB geneHus. HI'TY um. P.E. AnexceeBa. — H.

Hosropon, 2012. — 323 c.
2. JlononHuTEIbHAS IUTEPATYPA

5 |cM. Jmutpues u ap. OcHoBHOE 06opynoBanne ADC ¢ KOPIYCHBIMH PEaKTOpaMH Ha TEIUIOBBIX 90
HelTpoHax. YueOHuk. — M.: MammnocTtpoenue, 2013. — 415 c.

6. |ASL Kpamepos, S1.B. IllleBenéB. WHxeHepHble pacueThl SAECPHBIX peakTopoB. M.: 4
OHeproatoMusnart, 1984. — 736 c.

7. |BI. lanues, JIJI. Kanumesckuii, P.C. JlememeB u ap. SnepHble sHepreTHUECKUE YCTAHOBKH. 31
VYuebHOoe mocobue i By30B; mon o6 perakmueit H.A. Jlomnexans. — M.: DHeproaroMusar,

1990. — 629 c.

8. |IB. Ycewmann, E.B. Kycmapries. Peaktops! Ha ObICTpBIX HEHTpOHAX. YueOHOE MOCOOHE IS BY30B; 80
noa pen. .M. Murenkosa. — M.: DHeproatomuszart, 1985. — 288 c.

S ma. Emenbsros, B.M. Muxan, B.I. Cononnn. KoHCTpyHpoBaHue SIAEPHBIX PEaKTOPOB. YueOHoe 21
mmocobue 11t By30B; o ooml. pegaknueiit H.A. Jomnexans. — M.: DHepromsaar, 1982. — 400 c.

7.2. CnpaBouHo-0ubanorpaduyueckas u HayyHasi JJuTepaTypa
Tabauua 9 — Cnucok cnpaBo4YHO-0MOIHOrpaduuIecKoil 1 HAYYHOH JIUTEPATYPbI
Ne Bubnuorpadudeckoe onucanue (aBTop, 3ariaBue, BUJ H3IaHUS, MECTO, U3aTE€IBCTBO, O] Komngectso
I/11 | W31aHMs, KOJIMYECTBO CTPAHMI]), HAUMEHOBAHHE TIEPHOINUECKOTO U3IaHUs, CAlT N3JaHus WIIN 9K3EMILISIPOB B
W3aTeNbCTBA, CTPAHNIA HH()OPMALMOHHOTO CalTa O6ubIMoTEKE WK
MIEpHOANIHOCTD
BBIITYCKOB
1. CnpaBouHO-0nONMHOTrpadmaeckas turepaTypa

Lo Kupmnnos u ap. CrpaBoYHHK MO TEIUIOTHAPABINYECKUM pacueTaM B SIIEPHOM 3HEPTeTHKE B 12
3-x romax. T. 1; mon o6ut. pea. IT.JI. Kupunosa. — M.: U3gAT, 2010. — 776 c.

2. ITLIL. Kupnninos u np. CripaBOYHHK MO TEIUIOTHAPABIMYECKAM pacueTaM B sIICpPHON 3HEPreTHKE B 17
3-x romax. T. 2; mon o6ur. pea. [1.JI. Kupunnosa. — M.: U3gAT, 2013. — 688 c.

3. |TLIL. Kupnninos u np. CripaBOYHUK MO TEIUIOTHAPABIMYECKAM pacueTaM B sIICpHON 3HEPreTHKE B 28
3-x tomax. T. 3; mox o6m. pen. [1.JI. Kupuimosa. — M.: M3nAT, 2014. — 688 c.

4. |BIL bo6kos, A.W. bnoxun, B.H. Pymsuues, B.A. Conosses, B.I1. TapacukoB. CipaBoO4HUK 11O 9
CBOMCTBAM MaTepHaJIIOB I MEPCHEKTHBHBIX peakTOpHbIX TexHoiorud. Tom 3. CaoiicTBa
norjotutene HelTpoHoB. Kuuwra 1. Tlormomarompe marepuainbl Ha OCHOBE Oopa M €ro
coenuHenui; nox oomr. pexn. B.M. TToruraBckoro. — M.: U3nAT, 2013. — 632 c.

5. [Macriopr mnporpaMMbl HWHHOBAaIMOHHOTO pAa3BUTHS W TEXHOJOTHYECKOH MOAEpHU3ALMU OnekTporHOe
Fockopnopanmu ~ «Pocatom» Ha mnepuoxg g0 2030 roma (B TpaKTAHCKOW  YaCTH): n3laHnue
https://www.rosatom.ru/upload/iblock/5e1/5e130b6e7fba0fb511f400defad83aca.pdf wna caiime
Www.rosatom.ru

6. | «AtomInfo.Ru»:  HesaBucuMblii  MH(OPMALMOHHO-aHaTMTHUecKuil  caiit  Atominfo.Ru| O7EKTpoHHOE
(cBunetensctBo 0 peructparuu CMU D1 Ne ®C77-30792, Boimano denepanbHoii cinyxOoi mo| HEPHOANIECKOE
HaJ30py B chepe MacCOBBIX KOMMYHHKAIUH, CBSI3M U OXPaHbl KyJIbTYPHOTO Hacyieaus 26 nexadps U3/IaHne
2007 rona)

2. Hayunas nutepatypa

7. | «Atomuas sueprus». Hayuno-texuuueckuii xypHai — M.: HKO «Pexakums xypHaia «Atomuas | | Pa3 B MECsIl
sueprusi» (Scopus, Web of Science, nepeunn BAK u PUHLI): j-atomicenergy.ru

8.

«Bompocs! aromHol Hayku U TexHuku. Cepus: Tepmosaepsslil cunre3». HaydHo-TexHudeckuit
xypHan. — M.: HUL] «KypuatoBckuit uuctutyt» (Scopus, Web of Science, mepeunn BAK wu
PUHII): http://vant.iterru.ru/vant.html

4 paza B oI
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https://www.rosatom.ru/upload/iblock/5e1/5e130b6e7fba0fb511f400defad83aca.pdf
http://www.rosatom.ru/
http://www.atominfo.ru/news/air3166.jpg

Neo bubnuorpaduyaeckoe onucanue (aBTop, 3arjiaBue, BUI U3IAHUSA, MECTO, H3/1aTEIbCTBO, TOJ KonnuectBo

/11 | W31aHMS, KOJIMYECTBO CTPAHMII), HAUMEHOBAaHHE IIEPHOINUECKOTO U3IaHUs, CAUT N3aHusl WIIN SK3EMILIIPOB B
W3/aTeNbCTBA, CTPAHUIA HHHOPMALIMOHHOTO caliTa OubIMOTEKE WK
HNEePUOIUYHOCTh
BBINTYCKOB
9. | «Bompockl aromHOl Haykm u TexHuku. Cepus: (DuU3MKa sAIepHBIX peakTopoBy. HayuHo- 5 pa3 B roft
TexHuuecknil xxypHai. — M.: HULL «Kypuatosckuit macTHTyT» (SCopus, Web of Science, Science
Citation Index, INIS Atomindex, MepeyHH BAK U PUHLI):
http://nrcki.ru/catalog/index.shtml?g_show=37331
10.| «M3BecTHs BBHICIIMX yueOHBIX 3aBefieHUH. SnepHas sHepreTrka». HaydHO-TeXHHYECKHH KypHAJL. 4 pasa Brog

— O6uunck: UATD HUAY MU®U (Ulrich’s Periodical Directory, nepeusn BAK u PUHLI):
https://nuclear-power-engineering.ru

11.| AtomHBIe cTaHIMHM MaJol MOIIHOCTH: HOBOE HANpaBIIEHHE Pa3BUTHs dHepreTuku: T. 2 /IOM pe. DIeKTpoHHOe
akan. PAH A. A. CapkucoBa. — M.: Akagem-IIpunt, 2015. — 387 c.: mn. — ISBN 978-5- u3JaHue
906324-04-7 (B mep.)

7.3. MeToan4ecKkue yKa3aHusi, peKOMEHJIAHH U IPyrHe MaTepHaJIbl K 3aHATHAM

B momornis yuacTHHKaM 00pa3oBaTeIbHOrO Ipolecca (mpenoaaBatensM u cryneHtam) B HI'TY
pa3paboTaHbl CJICTYIOINE Y4eOHO-METOIUICCKIE IOKYMEHTHI:

1) Meroauyeckre pPEKOMEHIAIMK 110 MPUMEHEHWIO MHTEPAKTUBHBIX _(HOpM, METOMO0B U

TEXHOJIOTHI 00y4YeHUs,

2) MGTOILI/IquKI/Ie PCKOMCHAAINHU K JICKIIMOHHBIM U MPAKTUYCCKUM 3aHATHUIM 10 JUCHUIIJINHC,

3) MeTtoaudyeckue peKOMEHIAIMHU 110 O(bODMJ'I@HPIIO NPAaKTHUYCCKUX Da6OT 06an}omnxc>1;

4) MeTtoauyecknue peKOMEHJALMM 0 OpraHyu3alMy 1 TIAHUPOBAHUIO CaMOCTOSTEIHLHOM Da6OTBI

CTYACHTOB I10 JUCIHUITJIMHC.

VYka3aHHblE MaTepualbl pa3MELIEeHbl B 3JEKTPOHHOM BHUJE Ha CalTe yueOHO-METOAMYECKOTO
ympasienus https://www.nntu.ru/structure/view/podrazdeleniya/uchebno-metodicheskoe-upravlenie B
pyoOpuke «MeTroandeckue MaTepHalibl o ooecrieueHnto oopazopatenbHOro nporecca HI'TY ».

8. HTH®OOPMALMOHHOE OBECIHEYEHUE JTUCHUIIJIMHBI

I[I/ICIII/IHJ'II/IHa, OTHOCUTCA K TIpylnmne AUCHUIIIIMH, B paMKaX KOTOPBLIX [MPEAIoJaracTcsd
MCIOJIb30BaHNE WH(OPMALIMOHHBIX TEXHOJIOTHH KaK BCIOMOTaTeIbHOTO0 MHCTPYMEHTA JIJIsl BHITIOTHEHUS
CIIEAYIOIINX 3a/1a4:

— IEMOHCTpAIus AUIAKTUYECKUX MAaTEPHATIOB C UCMOJIb30BAHUEM MYIbTUMEIUMHBIX TEXHOIOTHIA,

— UCTOJIb30BAHUE AJIEKTPOHHON 00pa30BaTEIbHON CPE/Ibl YHUBEPCHUTETA,

— OpraHM3anys B3auMoJIeHiCTBUA ¢ 00Y4aIOLMMHCS TOCPEICTBOM JIEKTPOHHOM MOYTHI.

8.1. Ilepeuyenbp pecypcoB HHGPOPMALMOHHO-TEICKOMMYHUKAUMOHHOU ceTH «HMHTepHeT»,
He00XO0IMMBIX /LISl 0CBOEHUSI TMCIUTIMHBI

Caiit HayuHO-TexHu4eckon onommorexku (HTH):

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

- anektponHas oudaunorexka HI'TY: https://library.nntu.ru/megapro/web;

Ha crpanune caiitta HTh mo cooTBETCTBYIONIMM BKJIaJKaM BO3MOXKEH JIOCTYI K HEOOXOIUMBIM
pecypcam Ha CIeAYIOIIUX CTpaHUIaX.

- «OnexkTpoHHas O6uOIMOTEKa» MO BKIAAKe «DneKTpoHHbIi kataitor HI'TY»;

- «DNeKTpOHHO-0nbMoTeuHas cuctema «Jlaup» mo Bkiaake «9bC «Jlanby;

- «OBC «KOHCVYJIBTAHT CTYJEHTA - Crynenueckas >eKTpoHHasi OMOIMOTEKa» 1o
BKi1agike «ObC «KoHCYnbTaHT CTyAEHTaY;

Kpowme Toro, ¢ caiita HTH Bo3MoskeH AOCTYN K HHPOPMALMOHHO-aHATUTHYECKUM IIIaT(opMam ¢
uHpopMane O BeAyIIMX MEXKIYHAapOIHBIX HAy4yHBIX MyOnukanusx Scopus Preview, a Takxke Kk
pedepaTHBHBIM JKypHanaMm, BHIOpaHHBIM W3 0a3 JNaHHBIX BcepoccHiickoro WHCTUTYTa HAYYHOUW M
TexHuyeckor nHpopmarmu Poccuiickoit akanemun Hayk (BUHUTU PAH) u BemmcsiBacMbiM
HTB.
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http://nrcki.ru/catalog/index.shtml
https://nuclear-power-engineering.ru/
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_interakt_obuch.pdf
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_interakt_obuch.pdf
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_lec_i_prakt.pdf
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_oform_prakt_rabot.pdf
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_srs.pdf
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_srs.pdf
https://www.nntu.ru/structure/view/podrazdeleniya/uchebno-metodicheskoe-upravlenie
http://www.nntu.ru/RUS/biblioteka/bibl.html
http://www.nntu.ru/RUS/biblioteka/bibl.html
https://library.nntu.ru/megapro/web

C xommbproTepoB crenuanusupoBanubeix aynuropuii HTb (aym. 2201, 2210, 6162)
BO3MOJKEH JOCTYI K BHEIIIHUM PECypCam:

- mpoecCHOHANIbHBIM clipaBOoYHBIM cucTteMaM «KoHcymnpTanTlImtocy, «TexakcnepT;

- ®enepansaomy uHbopmarmonHomy Gouny crangaptoB OI'YII «CrangapTundopm.

B cBOOOIHOM HOCTYIIE HAXOIATCA:

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

- Hay4Has AJIeKTpoHHas oudauoreka «Kubep Jlenunkay: https://cyberleninka.ru/journal;

- BJIEKTPOHHO-O0MOIMOTeYHas cucTeMa u3aatenbeTBa «Haykay: https://www.libnauka.ru/

- nH(popMaIMOHHAs CHCTeMa JIOCTYIa K Karajmoram 6ubianorek chepsl 00pa3oBaHus U HAYKU
SKBCOH: http://www.vlibrary.ru/.

8.2. IlepeueHb NPOrpaMMHOro obecnevyeHus

[Ipu  ocymecTBiieHUM  00pa30BATENBHOTO  MpoOLlECCa  CTYACHTaMH H  MPOECCOPCKO-
MPENoIaBaTeIbCKUM COCTAaBOM HCHOJIb3yeTCS MpOrpaMMHOE oOeclieueHue, ykazaHHoe B Tabmuue 11
pazaena 10 nacrosmeit PIT/I.

9. OBPA3OBATEJIBHBIE PECYPCbI JJIs1 HTHBAJIMAOB U JIUI] C OB3

B Ttabmume 10 yka3aH mepeueHb 00pa30BaTENBHBIX PECYpCOB, HMMEIOMMX  (OPMEI,
aaliTUPOBAHHBIE K OrPAHWMYEHUAM HX 3JI0POBbS, a TaKXE€ CBEICHUS O HAJWYUU CIEIUaTIbHbBIX
TEXHUYECKHX CPEICTB OOYYCHHS KOJUICKTUBHOTO W WHIWUBUAYAIBHOTO IONB30BaHus. HMHpopmarms
pasMmenieHa B nonpaszaene «JloctymHas cpema» CHeUMalu3MpOBaHHOro pasgena caura HITY
«CBezenus 00 00pa3zoBarTelibHOM opranu3aimmy:_https://www.nntu.ru/sveden/accenv/.

Tabauna 10 - O6pa3oBaTesibHbIE pecypchl i HHBAIUI0B U i ¢ OB3

No [lepeyeHnb 00pa3oBaTEIBHBIX PECYPCOB, CBeieHUs 0 HaJTUYUU CTIIEIHATBHBIX
n/n MIPUCTIOCOOICHHBIX IS UCTIOIb30BaHUS TEXHUYECKHUX CPEIICTB 00yUCHUS
MHBaIMIaMHy ¥ aunamu ¢ OB3 KOJUIEKTUBHOTO Y WHIUBHYAILHOTO
[10JIb30BaHMSL

1. | ObC «KoHCYAbTAHT CTyIEHTa» O3ByuYKa KHUT U YBeIHICHUE mpudTa

9BC «Jlaub» CrermanbHOE MOOHMIBHOE MPHUIOKEHHE - CHHTE3aTOp
peyH, KOTOPBIil BOCIPOU3BOAUT TEKCTHI KHHT U MEHIO

HaBHUI'allUH

3. |93BC «fOpaiit» Bepcust miist cnaboBumsIMX

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJANUMOE J1JIAA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLECCA IO JUCIUIIJIMHE

VY4eOHbIl mpouecc MO JAHHOW JUCIUIUIMHE OOECIeYeH COBPEMEHHBIM ayAUTOPHBIM H
nabopaTopHbiM  (oHmoM. B mpouecce mnpoBeleHHS ayAMTOPHBIX M CAMOCTOSITENBHBIX 3aHATUH
MpenojaBaTesid U CTYAEHThl MMEIOT BO3MOXKHOCTH JIOCTyNa K HMH(OpPMAMOHHO-KOMMYHUKALMOHHON
cetu «MHTEepHET», Kak Ha Tepputopun HI'TY, Tak u BHe ee.

g ocymiecTBiaeHUs 00pa3oBaTeNbHOrO TMporecca Mo aucuuiimHe «®dusmka saepHbIX
PEaKTOPOB» MOTYT OBITh HCIIOJIb30BaHbl MaTepHaIbHO-TEXHIUECKas 0a3a U MporpaMMHoe oOecredeHue,
npeacTaBiaeHHbIe Ta0muIe 11.

Taoiuna 11 - OcHAIIEHHOCTH AYAMTOPUIl M NMOMENIEHUH ISl CAMOCTOSATEJILHON PadoThl
CTYAEHTOB MO IMCUMUILINHE

Ne Homepa 1 HaumeHOBaHuUs OcCHalleHHOCTb ayAUTOPUIA U [lepeueHb NHULIEH3UOHHOTO
n/n ayIMTOPUH U MOMEIIECHUN AJis MIOMEIICHUH JIJIT CaMOCTOSATEIIbHOM MPOTPAaMMHOTO 00ECTICUCHHSI.
CaMOCTOSATEIFHOU PabOTHI padoThI PexBU3UTHI MOATBEPHKAAIOIIETO
JIOKyMEHTa
1 (5115, 5209, 5210, 5220, 5225, 5232, | /locka Mea0Bas. Microsoft Windows 10 (moamucka

5236

VYueOHble ayIUTOpUU JUIs
NPOBENCHUs. JIGKLIMH, CEeMHUHApOB,
NPAKTHYECKUX 3aHATHH, TPYNIOBBIX

Hoyt6yk HP Intel® Core™ i3-5005U
CPU @ 2.00GHz 2.00 GHz 8 Gb;
MynbTUMEIUIHHBIN TPOEKTOP
CTallMOHAPHBIN MOTOJIOYHBIN Epson

DreamSpark Premium, noroeop Ne
0509/KMP ot 15.10.18)

Dr.Web (c/u GMN9-DSLH-G4U1-
LW6H or 11.05.2023)
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https://www.elibrary.ru/defaultx.asp
https://cyberleninka.ru/journal
file:///E:/AppData/Roaming/Microsoft/Word/электронно-библиотечная%20система%20издательства
https://www.libnauka.ru/
http://www.vlibrary.ru/
https://www.nntu.ru/sveden/accenv/

Ne Homepa 1 nanmeHnoBanus OCHaIIIEeHHOCTh ayJAUTOPHIA U ITepeuenb TMIIEH3MOHHOTO

/i ayJUTOPHI U OMEIEHHH J1JIst HOMEIIEHHH Il CAMOCTOSATEILHON [IPOrPaMMHOT0 00ECIICYEHUSL.
CaMOCTOATENbHOM PaGoThI paboThI PeKBU3UTHI 0JTBEPIK IAOIIETO
JIOKYMEHTa
W MHIMBUAYaJbHBIX KOHCYnbTanui,| EB-X500; MS Office 2010 MS Open License,
TEKYILIEro KOHTPOJIS u| DkpaH. 60853088, Academic
OPOMEXKYTOYHOU aTTECTAlUH Adobe Acrobat Reader DC-Russian
(TIpopueraphoe I10)

7-zip (Coboanoe ITO, GNU LGPL)
OpenOffice.org 2.3.0 Professional,
Sun Microsystems Inc. (ceoGoanoe

I10)
Google Chrome, Bepcus 49.0.2623.87
(cBoGomnoe I10)
JlabopaTopus «PeaktopHasi |e¢ Hayuno -  mccnemosarensckuii| Microsoft Windows 10 (moxnucka
TUIIPOJMHAMUKAY 114 | aspopuHamMudeckuii kommieke @T-50. | DreamSpark Premium, gorosop Ne
CaMOCTOSATEIFHOU pabOThI o PecuBepHast eMKOCTb. 0509/KMP ot 15.10.18);
e Uuseprop. Astra Linux (Orel) 2.12.432;
o Tazoananusatop. P7 Odwuc (c/u 5260001439);
o Ta30BHIit pacxoa0Mep. Pacnpoctpansiemoe o cBOOOHOM
JIMTEH3UH:

o Habop mHEBMOMETPHYECKUX 30H/IOB. ; .
- Visual Studio 2010 (moamwucka

o KHIL. T
MSDN AA Developer Original
]'371}1:3(})31“ IntelCore  (TM) 2 Do 1o mbership, ID: 700493608,

Oeccpounas);

o MHOro(yHKIHOHAIbHBIC - Adobe Acrobat Reader DC, Bepcus
SKCIIepUMeHTanbHble cTeHabl @OT-4, 2015.010.20060

@T-5, ®T-10 ¢ TXM“T' //get.adobe.com/reader, GecmiaTHoe
OkcnepumenTalbhbii ctenn OT-40 1O:

10 UCCJICAOBAaHUIO CMCIICHUS _ Google Chrome Bepeust
b

IIOTOKOB )I(I/II[KOCTeﬁ B 3JICMCHTAax 49.0.2623.87. 6ecruiaruoe I10:
V. .0/, s

A9V MATLARB, epcusi R2008a,
6ecmaatHoe T10.
3 |5214 Pabouee mecro crynenra — 28 Microsoft Windows 10 (moammcka
HudpopmanmoHHO -| Jlocka menoBasi; DreamSpark Premium, morosop Ne

00pa3oBaTeIbHBII LEHTP s [ TI9BM — 14 mt. (mpoueccop Inter® | 0509/KMP ot 15.10.18);
NpOBe/IeHUsI pakTHyeckux 3ausatuil, | Core™ 2 CPU 6320 @ 1.86 GHz 1.87| Astra Linux (Orel) 2.12.432;
KoJDIokBHyMa u camocrosatenbHol | GHz, O3V 2 I'B) ¢ mocrymom k cetu| P7 Oduc (c/mH 5260001439);
paboThI «UnTtepuer» u ObC HI'TY Pacnpoctpansemoe o cBOOOAHOM
JIMLIEH3HH:

- Visual Studio 2010 (moamnucka
MSDN AA Developer Original
Membership, ID: 700493608,
OGeccpouHas);

- Adobe Acrobat Reader DC, Bepcus
2015.010.20060,
//get.adobe.com/reader, OecraTHoe
I10;

- Google Chrome, Bepcusi
49.0.2623.87, 6ecrnatHoe I10;

e MATLAB, BepCuUs R2008a3,
6ecmatHoe I10.

11. METOAUYECKHUE PEKOMEHJIALIUY OBYYAIOIUMCSI 10 OCBOEHHUIO
JTUCIHUATLITAHBI

11.1. O0mme MeToaMYecKHe PEKOMEHAANNHU 1JIs1 00y4aIOLIUXCS 10 OCBOCHUIO TUCHUILINHBI,
o0pa3oBaTe/IbHbIC TEXHOJIOTHHU

JlMcuuIUIMHA pean3yeTcs IMOCPEICTBOM IPOBEIECHUS KOHTAKTHOH paboThl C 00yYaromuMHCS
(BKIJIIOUAs TPOBEJICHHE TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH), CAMOCTOATEIbHOM paboThl 00yJaronmxcs
U TIPOMEXYTOUYHOM aTTeCTaLlUH.
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KonraktHass pabora MOXeT OBITh ayJIWTOPHOW, BHEAYJUTOPHOM, a TaK)Ke IPOBOJIUTHCS B
ANEKTPOHHOU WHGPOPMAIMOHHO-00pa3oBaTenbHO cpene yHuBepcutera (mamee - DUOC). B cmyuae
MPOBEACHUS YacTH KOHTaKTHOW paboThl mo muctumuinae B DMOC (B COOTBETCTBUU C PACIHCAHHEM
y4eOHBIX 3aHATHI), TPYAOEMKOCTh KOHTaKTHOU paboTel B DMOC sKkBUBaJIEHTHA ayJUTOPHOI padore.

OCHOBHBIMU 3JIEMEHTAMH CTPYKTYPbI ayTUTOPHOU pabOTHI IO JUCIUILTUHE SIBIISIFOTCS:

— BHJIBI yJTUTOPHOI paboThI;

— (hopMBI ayTUTOPHON pabOThI, BKIIOYAOIIKE (DOPMBI €€ BBIOTHEHHS, (OPMBI IPEACTABICHUS €€
pe3ynbTaToB u popMbl KOHTPOIIS ypoBHS ocBoeHust komneTennmii OITK-1 u TTKC-7.

OCHOBHBIMU BUAAMH ayIUTOPHOI pabOTHI CTY/IEHTOB 110 JAHHOMN JTUCUUIUIMHE SBISIOTCA:

— paboTa Ha JIEKIUsX;

— BBIIIOJIHEHHE NTPAKTUYECKUX 3aJaHU;

— paboTa Ha ceMUHapax U KOJUIOKBUYME.

dopmamu BBITIOJIHEHUS BUJOB ayIUTOPHOIN pabOTHI SABIISIOTCS:

— JIEKILIWY;

— MpaKTUYECKUE 3aHATHUS (CEMUHAPBI, KOJJIOKBUYM, paboTa B MaJbIX TPYIINax);

— KOHCYJIbTaLlUU.

Pe3ynbrarel ayaAuTOpHON pabOTHI MPEACTABIAIOTCS B CIEIYIOIINX OCHOBHBIX (hopMax:

— KOHCIIEKTHI;

— pabouue MaTepHalsl,

— JIOKJIa/Ibl HA CEMUHApax, TE3UCHI BBICTYIUICHUH.

VYposenb pazButusi komnerenuuid OIIK-1 u IIKC-7 B pe3ynbTaTe BBIOJHEHUS ONMPEAETECHHBIX
BUJIOB Pa0OTHI OIICHUBACTCS:

- Ha KOHTPOJIbHOM OIIpOCe MO MPOWIEHHOMY MaTepHally (3HaTh);

- 10 pe3yibTaTaM BbIIOJIHEHUS 33/JlaHUN Ha NMPAKTUYECKUX 3aHATUSX U KOJJIOKBUYME (YMETb,
BIIQJIETh);

— NP 0OCYKIACHUH JOKJIA0B U BBICTYIUICHUI Ha CEMHHApax (3HATh, YMETB).

OyHKIMOHATBHBIE CBOMCTBA (hOPM ayTUTOPHOM pabOTHI OMpeeNieHbl CBOMCTBAMH MTPUMEHSIEMbIX
TEXHOJIOTUH, 00eCTIeunBaIOIUX U3yUeHHE U OCBOEHUE 00beMa COiepKaHUsI TUCHUIUIMHBI, OTHECEHHOTO
K OIpeJIeNIeHHOoH Gopme.

[IpenogaBanue JAUCHUIUIMHBI BEHETCS C MPUMEHEHHEM CIEAYIOUUX 00pa3oBaTelbHbBIX
TEXHOJIOTUM:

- Ha JIGKIIUOHHBIX 3aHATHUAX - IPOOJIEMHBIE JIEKIINH;

- Ha CEMMHAPCKUX 3aHATUAX - CEMUHAPBI — TUAJIOTH;

- Ha IPAKTUYECKHX 3aHATUSAX — padoTa B MajbIX Ipynnax, KOJJIOKBUYMBI.

[To utoram TekyIei ycrneBaeMOCTH CTYJEHTY MOKET OBITh BHICTABIIEHA OIIEHKA 32 DK3aMEH, 3a4eT
¥ KypCOBYIO paboTy 10 IPOMEKYTOYHOW aTTeCTAllMH B COOTBETCTBHH ¢ paszenom 6.2 Hacrosmeit PI1/I.

11.2. Meroanyeckue yKa3aHus JJIs 3aHATHI JIEKIMOHHOTO THIIA

Jlexuusi, kak (opma BBINOJIHEHUS] ayJUTOPHOW paboOThI, MpHU3BaHA JOHECTH 10 OOYYaIOLIUXCS
3HaHUS TEOPETHYECKOro Marepuana JUCHUIUTUHBL Jlekiuu oOecreduBaloT, TMpPEkKIe BCETO,
¢dbopmupoBanue komnoHeHTa «3HaTh» komneteHuuit OIIK-1 u [IKC-7. Ctpykrypa conepxaHus JeKuuit
MpeAyCMaTpUBAET BBEJICHHE, OCHOBHYIO YacThb M 3aKkiroyeHue. Bo BBEIEHMM pacKpbIBaeTCsl pOJib,
3HAYUMOCTb, COCTOSIHHME pa3BUTHS AUCHMIUIMHBI Ui OTpPAciM HayKH, TEXHHKH, TexHojoruil. B
3aKJIIOYEHUN OCBEIIAIOTCA C JOCTATOYHOM MOJHOTOW OCHOBHBIE HAIPAaBJICHUS PA3BUTHUS COJAEPKAHMS
muctuminHel. OOBbeMBl  TEOPETHMUYECKOTO MaTrepHaia, H3y4aeMOoro Ha JIeKIUSX €XEeHEIENbHO,
0o0ecreunBalOT BBHIMOJHEHHE 3alUIAHUPOBAHHBIX (HOPM ayIUTOPHBIX 3aHATHA M CaMOCTOSTENBLHOM
pabotel ctyneHToB. IIpoGnemHas nexkuusi omnpeaenseTcss IMOCTAaHOBKOW BONPOCOB WM 3ajad,
MOJICJIUPYIOIIUX TPOOJIEMHYIO, «HANPSHKEHHYIO» CHUTYAlMI0, pa3pelleHue KOTOPOH MPOUCXOIUT
HEMOCPEACTBEHHO («Ha TIJa3ax») B XOJ€ M3JI0KEHHs] TeMbl Ha OCHOBE BOBJIEUEHMSI CTYIEHTOB B
nuanoruyeckue GopMbl KOMMYHHUKAIIUU, aKTHUBU3UPYIOIIUE TIO3HABATENBHYIO 1€ATEIHHOCTD.

Marepuanbl JEKIIUN SBIISIOTCS OMIOPHON OCHOBOM MJIsi TOATOTOBKH OOYYarONIUXCS K CEMHUHApam,
MPAKTUYECKUM 3aHATUSM, KOJUIOKBHYMY U BBITIOTHEHUS 3a/IaHUN CAMOCTOSATEIHHON pabOThI, a TAKKE K
MEPONPHUITHUAM TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M POMEKYTOYHOM aTTECTALMU 110 JUCLUIIIINHE.

B Xo7e TeKIIMOHHBIX 3aHATHI PEKOMEHAYeTCsl BECTH KOHCIIEKTUPOBAaHHE yUeOHOro MaTepuaia.

30



11.3. Meroauvyeckue yKa3aHusi M0 OCBOCHMIO JUCUMILIMHBI HA 3aHATHAX CEMHUHAPCKOIO
THIIA

[IpakTrueckue (CeMHUHAPCKWE) B3aHATHS TPEACTABISIIOT COOOW JIeTaTu3alui0 JICKIIMOHHOTO
TEOPETUYECKOI0 MaTepuana U Kak ¢opMa TPYIMOBBIX MPAKTUYCCKUX 3aHATUN MPUMEHSIOTCS IS
KOJUIGKTUBHOM  TpOpalOTKU  (M3y4yeHHs]) TEM, YCBOEHHE KOTOPBIX OMNpelesieT  KadecTBO
npodecCHOHATLHOM ~ TOJATOTOBKM, W MPUH OTOM  SBJISIONIMXCA HauOoliee TPYIOHBIMHA IS
WHIUBUAYAIBHOTO IOHUMaHUA U ycBoeHusl. CeMuHap BKIIIOYAET:

- KpaTKO€ BCTYIMTEIBHOE CJIOBO IpenojaBareis (2—-3 MHUHYTBI), B KOTOPOM ONPEIEIISAIOTCS
L[EJICHANPABICHHOCTh BCEr0  3aHATHs, €ro akTyalbHOCTb, Y3JIOBbIE MpPOOJEMBbI, CBS3b C
IIPEALIECTBYIOIIEH TEMOH, 11eIeBasi yCTAHOBKA;

- 00CyXJeHHe BOIPOCOB CEMHHapa, B TOM YHCJE: BBICTYIUIEHUS IO OCHOBHOMY BOMPOCY;
BOIIPOCHl K BBICTYIAIOIIEMY; aHAJIU3 TEOPETUYECKUX KW METOAUYECKUX JOCTOMHCTB U HEIOCTAaTKOB
BBICTYIUICHHUSI, TOTIOJTHEHHS ¥ 3aME€UYaHus M0 HEMY; 3aKIIOYUTEIFHOE CIIOBO OCHOBHOT'O BBICTYIAIOIIETO
B CBSI3U C 3aMEUAHMSIMU U JIOTIOJTHEHUSIMUA CO CTOPOHBI CTYJIEHTOB;

- 3aKJIIOUUTENBHOE CIOBO TpernojaaBarens (MOABEIEHHWE WTOTOB, KpaTKas OIICHKa YpPOBHS
00CYXJIeHUS BOIIPOCOB B IIEJIOM, CHJIbHBIC M C1a0ble CTOPOHBI BBICTYIUICHUH ).

Ycnex ceMuHapa 3aBUCHT OT KauecTBa MOJIMOTOBKU K HEMY KaK CO CTOPOHBI IIPEToAaBaTelis, Tak U
CO CTOPOHBI CTYACHTOB. OCHOBHBIM METOAMYECKUM JOKYMEHTOM IIPH TOATOTOBKE CTYIEHTOB K
JTAHHOMY CEMHUHApY SBJISIETCS €ro IJ1aH, pa3paboTaHHbBIN IperoaaBaTeIeM.

11.4. MeToauyeckue yKa3aHus 10 OCBOEHMI0 JUCUMILUIMHBI HA MPAKTHYECKUX 3aHATHUSIX NPHU
paboTe B MaJIbIX rpynmax

[TpakTudeckue 3aHATUS 10 JAHHON JUCIHMILTAHE IPOBOAITCS B (hopMe pabOThI B MaJIbIX TPYIIIAX.
Onu GhopMUPYIOT, IPEKIE BCEr0, KOMIIOHEHTHI «yMeTh» U «BianeTh» komnereHuuit OIIK-1 u I[IKC-7 u
OpPUEHTUPOBAHbI Ha pEIIEHHWE THUIOBBIX (0a30BBIX) 3a7ad, COACPKALIUX THUIIOBBIE MEXaHHU3MBI,
MpoLeayphl MPUMEHEHHUS U3Y4aeMbIX METOJOB, METOAMK, IMOIXOJO0B, alTOPUTMOB, MOJENEH U Tp.
PabGora B masbIX Tpymmax — 3TO COBMECTHas paboTa CTYACHTOB B Tpymmax w3 2-4 4YeloBEK Haj
ONpENEICHHBIM 3aJaHUEM, IpPH BBIIOJHEHUH KOTOPOTO OHHM CAMOCTOSITEJIbHO WJIM C IOMOIIBIO
MpenoiaBaTelis yCTaHABIMBAIOT HOPMBI OOIEHUS M B3aUMOJCHCTBUS, BHIOMPAIOT HANPABIEHUE CBOCH
paboThl U CpeACTBa AJs €€ JOCTIKEHUs. UNeHbl TPYIIbl CaMHU YCTAaHABIMBAIOT PErJaMEeHT OOIICHHUS,
CaMOCTOSITEJIbHO HAIIPaBIISIIOT CBOIO JIEATEIBHOCTh, OT/1aBasl MPEANOYTeHNE Hanboiee KOMIETEHTHOMY
U OpPraHu30BaHHOMY JHUAEPY MPEICTaBUTh Pe3ylbTaThl padOThI TPyMIbl MpernogaBaTento. OCHOBHOE
Ha3HA4Y€HHE TPYIIOBON PabOThl — peIIeHNE CIOKHBIX MPOOIIeM, TPEOYIOINUX COBMECTHBIX YCHIIUM.

11.5. MeToau4yeckue yKa3aHusi 0 CaMOCTOSITeIbHOI padoTe 00y4aromuxcst

CamocrosiTenbHasi padoTa CTYJEHTOB 00ECIIEUNBAET UX MOATOTOBKY K ayJUTOPHBIM 3aHSTHUSAM H
MEPOMPHUATHIM TEKYIIET0 KOHTPOIS W TPOMEXKYTOYHOW aTTECTallMM MO H3y4yaeMOW TUCIUILIHHE.
Pe3ynbrarhl 3TON MOATOTOBKH MPOSBIISIOTCS B aKTUBHOCTH OOYYAIOIIETOCS HA 3aHATHUSX M B KaueCTBE
BBITIOTHEHHBIX MPAKTUYECKUX 3aJIaHUM U IPYruX GOpM TEKYIIEro KOHTPOJIS.

[Ipn BBIMONIHEHWHM 3aJaHUN JUISI  CAMOCTOSITEILHON pPabOThI pPEKOMEHIyeTCs TpopadboTka
MaTepUasoB JICKIMA MO KaKIOW MPOWIEHHOW TeMe, a TakKe M3YYeHHE PEKOMEHIYEMOW JUTEpaTyphl,
MpeACTaBICHHOM B pa3zaene 7 Hactosmen PIT/I.

B mpomecce camocTosiTensHOM pabOTBl  CTYAEHTHI MOTYT paboTaTh Ha KOMIBIOTEPE B
CHEIUATU3UPOBAHHBIX ayJUTOPHUIX JIJISI CAMOCTOSITENIHHOW paboThI, yka3zaHHbIX B TaOmwmie 11. B atux
ayTUTOPHUSX UMEETCS AOCTYI uYepe3 MH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHYIO ceTh «MHTepHeT» K
OUOC u OBC, re B DSJIEKTPOHHOM BHJE pAaCIOJararoTcss HEoOXoauMble ydeOHblE M y4eOHO-
METOANYECKUE MaTEPHAIIbI.

12. OHEHOYHBIE CPEACTBA J1JIsA KOHTPOJIAA OCBOEHUA JUCHUIIJINHBI

OneHoYHBIE CPEJCTBA M PETVIAMEHTHI TEKYIIEr0 M UTOTOBOTO KOHTPOJISI OCBOCHUS JTHCHHILINHBI
NpUBEJCHBI B pa3zaene 6 Hactosmien PIT/L.
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PELHEH3USA
Ha pa0o4yi0 MporpaMmy AUCHUILIMHBI «DU3HKA S/IEPHBIX PEAKTOPOBY
OII BO no nanpasiaenuio 14.05.02 «<AToOMHBI€ CTAHIIUH: IPOEKTHPOBAHHUE, IKCIIyaTALMSs U
HHKUHUPHHT», HANPaBJIeHHOCTH «IIpoekTHpoBaHue U IKCILTyaTAMS ATOMHBIX CTAHIUI
(kBaau(pUKAIHNA BHINYCKHUKA — HHIKeHep-(pHu3uK)

Bnanumupom HMBanoBuueM MenbHUKOBBIM, IpodeccopoM Kadeapbl «SnepHble peakTopbsl U
sHepreTuueckue ycraHoBku» HITY wum. P.E. AnekceeBa, A.T.H. (#ajsee IO TEKCTy PELEH3EHT),
MPOBEICHA pEleH3UsT padodeil MmporpaMMbl TUCHMIUIMHB «Du3uka suepHbeix peaktopoB» OIl BO mo
HanpasieHuto 14.05.02 «ATOMHBIE CTaHLUUU: IHPOEKTHUPOBAHHWE, S3KCIUIyaTalds WU WHKXUHUPUHIY,
HanpasieHHOCThb «[IpoekTupoBaHue U HKCIUTyaTalllsl aTOMHBIX CTaHUUI» (KBanuduKanus BbITyCKHUKA
— uHxeHep-¢usuk), pazpadoranHoit B PI'bOY BO «Hmxkeropoackuii TocyaapCTBEHHbIH TEXHUUECKUI
yHuBepcurer umenu P.E. AnekceeBay, Ha kadeape «ATOMHBIE U TEIJIOBbIE CTAaHIMUNY» (pa3paboTUuK —
crapiuuii npenojasarens Pszamnos P.P.).

PaccMoTpeB mpencTaBlIEeHHBIE HA PELEH3UI0 MaTepuaibl, PELEH3EHT IpHILET K CICAYHOIIUM
BBIBOJIaM:

[Iporpamma cootBerctByeT TpeboBanusiMm PI'OC BO mno nampaienuio 14.05.02 «ATomHbIE
CTaHLIMM: MPOEKTUPOBAHUE, SKCIUIyaTallus M HHXKUHUPUHI». [Iporpamma colaep’KUT BCE OCHOBHBIE
paszensl, COOTBETCTBYET TPeOOBaHUAM K HOPMAaTHUBHO-METOAUYECKUM JlIoKyMeHTaM. [IpencraBieHHas B
[Iporpamme akTyaqbHOCTh Y4eOHOW IUCHMIUIMHBI B pamkax peanusanuu OIl BO He nomnexut
COMHEHMIO — JUCLMIUIMHA OTHOCUTCS K MEPEUHI0 00s3aTeNbHbIX AUCIUILIMH 0a30BOI yacTu y4yeOHOro
uukia — bl.

[IpencraBnennsie B [Iporpamme menu AMCHUILIMHBI COOTBETCTBYIOT TpeboBanusm PI'OC BO
HanpasisieHus 14.05.02 «AToMHbIE CTAHLIMN: TPOEKTUPOBAHUE, IKCIUTYaTalMsI U HHKUHUPUHTY.

B cootserctBuu ¢ IIporpammoii 3a nucuuimHoN «Pu3KKa SAEpHBIX PEAKTOPOBY 3aKPEIUICHO JBE
KoMIeTeHIMH. Jucnumuinba u npeacrasieHHast [Iporpamma ciocoOHbI peaan3oBaTh €€ B 00bBIEHHBIX
TpeOOBaHUSX.

Pesynbratel 0o0ydyeHusi, npejacraBieHHble B IIporpamme B KaTeropusx 3HaTh, YMETb, BIAaJETh
COOTBETCTBYIOT CIIEU(UKE U COACPIKAHUIO TUCIMUIUIMHBI U JEMOHCTPUPYIOT BO3MOXHOCTb MOTYYEHUS
3asIBJICHHBIX PE3yJIbTaTOB.

OOmast Tpy10€MKOCTh AUCHUIUINHBI «DU3KKa AAEPHBIX peakTopoB» cocTaBiseT 10 3a4€THBIX
enuauUIp (360 gacor). MHpopMaus 0 B3aMMOCBS3M U3y4aeMbIX JAUCIUILIMH U BOIPOCAM HCKITIOYCHUS
OyOIUpOBaHMs B COJIEP>KAaHUM JUCLUUIUIMH COOTBETCTBYET JedcTBUTenbHOCTH. JucrumimHa «Dusnka
SJIEPHBIX PEAKTOPOB» B3auMOcBs3aHa ¢ Apyrumu aucuumiauHamu OIl BO u YyeOHoro miana mo
HanpasiieHu0 14.05.02 «ATOMHBIE CTaHIMU: NPOEKTUPOBAHUE, JKCIUTyaTalus M WHKUHUPHUHD» U
BO3MOXXHOCTh 1yOJIMPOBAHUS B COJIEP>)KaHUN OTCYTCTBYET.

IIpencraBnennas IIporpamMma mpeamnosiaraeT HMCIOJIb30BaHHE COBPEMEHHBIX 00pa30BaTENIbHBIX
TEXHOJIOTUH, HCIONb3yEeMbIX TMpU peaTu3alldy pPa3IMYHBIX BUJOB Yy4yeOHON paboTbl. Dopmbl
00pa3oBaTeNbHBIX TEXHOJIOTHI COOTBETCTBYIOT CIIEIIU(PHUKE TUCIIUILIIHHBI.

[IporpamMma aucuunauHsl «®Pu3nMKa SAIEPHBIX PEAKTOPOBY» HE MpENIoyiaraeT 3aHATHUH B
MHTEpPaKTUBHOHN Qopme.

Bunel, conepxanue U TpyAO0EMKOCTh CaMOCTOSATEIbHOW pabOThI CTYJEHTOB, MPE/ICTABICHHbBIE B
[Iporpamme, COOTBETCTBYIOT TpeOOBAHUSAM K MOATOTOBKE BBITYCKHUKOB, cojepxamiumes Bo @T'OC BO
HarpaBieHus 14.05.02 «ATOMHBIE CTaHIIUU: TPOECKTUPOBAHKE, SKCIUTyaTallUsl U HHKUHUPUHT Y.

IIpencraBnennslie u onucanHbie B [Iporpamme Gopmbl Tekylei olleHKr 3HaHUH (YCTHBINA OMpocC B
dbopMe 0OCyXIIeHUs OTAEIbHBIX BOMPOCOB, paboTa HaJ JOMAIIHUM 3aJaHUEM IPU BBIIOJHEHUH
KypcoBOH paOOThI M ayJUTOPHBIX 33JaHUSIX), COOTBETCTBYIOT CHielIM(PHUKE TUCIUIIIMHBI U TPeOOBAHUAM
K BBIITYCKHUKaM.

@dopma NPOMEXKYTOUHOTO KOHTPOJS 3HAHMW CTYAEHTOB, mpenycmorpeHHass IIporpammoii,
ocylecTBisieTcs B (hopMe 3K3aMeHa, 3adera U 3amuTsl KP, 4To COOTBETCTBYET cTaTycy IUCLMILIMHBI,
KaK JTUCHUIUTMHBI 06a30Boi dactu yuebHoro mukia — b1 ®I'OC BO nanpasnenus 14.05.02 «AtomHbIE
CTaHLIMK: TPOCKTUPOBAHME, DKCIUTyaTallsl U HHKUHUPUHDY.
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Hopmbl omenku 3HaHuii, mpeacTaBieHHbie B [IporpamMme, COOTBETCTBYIOT —cHeruduke
JTUCIUILTAHBI U TPEOOBAHUSIM K BBITYCKHUKAM.

YuebHO-MeToArYeCcKoe oOecredeHre AUCIUIIINHBI MPECTaBICHO: OCHOBHOW JuTeparypoi — 4
UCTOYHMKA (0a30BbI y4eOHUWK), JOTMOJHUTEIBHOW JHUTEPATypod — 5 HAMMEHOBAHUH, CIIPABOYHO-
oubnuorpaduueckoir auTeparypod — 11 HCTOYHHMKOB CO CCBHUIKOH Ha 3JEKTPOHHBIE PECYPCHI,
Wutepuer-pecypcsl — 3 ucrounuka u coorserctByeT TpedoBanmsiv ®I'OC BO nanpasnenus 14.05.02
«ATOMHBIE CTAaHIIMH: IPOCKTUPOBAHUE, IKCILTyaTaI[Us] U HHKUHUPUHT.

MarepuaabHO-TEXHHUECKOE 00ECIIeYeHNEe AUCIUIUIMHBI COOTBETCTBYET CIIEU(BUKE TUCIUILITHBI
«Du3nKa SACPHBIX PEAKTOPOB» M 00ECleUMBAaeT HCIOIb30BAHHE COBPEMEHHBIX 00pa30BaTEIbHBIX, B
TOM YHCJI€ MHTEPAKTUBHBIX METOAOB O0yUYCHHSI.

MeTtoauyeckie peKOMEHAAUHU CTYIeHTaM U METOJUYECKHE PEKOMEHAALMU MpernoaBaTessiM Mo
OpraHu3any 00y4eHHUs MO TUCIHIUIMHE JAl0T MpeICTaBlIeHHe O cnenuduke o0ydeHus o TUCIHUIUTMHE
«Du3HKa SIEPHBIX PEAKTOPOBY.

OBIIUE BbBIBO/bI

Ha ocHOBaHMYU NPOBENEHHON PELIEH3UHU MOXHO CIIENaTh 3aKJI0YEHHE, YTO XapaKTep, CTPYKTypa U
coJiepkaHue pabouel mporpamMmbl JUCHUIUIMHBL «Pu3uka saepHbIx peakropoB» OII BO mo
HanpasiieHuto 14.05.02 «ATOMHBIE CTaHUUU: MPOEKTUPOBAHME, SKCIIyaTalUss U WHXUHUPUHIY,
HanpaBlIeHHOCTh «lIpoeKTHpOBaHUE U HKCIUTyaTalUsl AaTOMHBIX CTaHIUI» (KBaJU(UKALMS BBIITYCKHUKA
— MHXeHep-(pu3uK), paszpaboTaHHOM cTapmMM IpenojaBaTesneM PsasanossiM P.P., coorBercTByer
tpeboBanusiMm PI'OC BO, coBpeMeHHBIM TpeOOBaHMAM SKOHOMHUKM M pbIHKA Tpyaa. Peanmsanus
JaHHOM MUCHUTUIMHBI TO3BOJIHUT YCIIEIIHO 00eCeunTh (OPMHUPOBAHUE 3asIBICHHBIX KOMIIETCHIIHH.

Penensenrt:
B.1. MenbHukoB, npodeccop kadenpbl «SmepHble peakTOpbl M SHEPreTUUYECKHE YCTAHOBKU»
HI'TY um. P.E. AnexceeBa, 1.T.H.

« » 2023 .
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