MHUHOBPHAYKHN POCCUH
(denepasbHOe rocyiapcTBeHHoe O101KeTHOE 00pa3oBaTe/ibHOE YUpPeKIeHue
BbICILIET0 00pa30BaHuUs
«Hukeropoackuii rocy1apcTBeHHbIH TEXHUYECKUIT YHUBEPCUTET
uMmenu P.E. Anekceea» (HI'TY)

O06pa3zoBarenbHO-HAYYHBIH HHCTUTYT SJIEPHOM SHEPTeTUKU U TEXHUYECKON (DU3UKU
nMeHu akagemuka @.M. Mutenkosa (UADuT®D)

00d0d2d92b016fbc03cc5e53cdefcbe74c
Vieawun Earerui Menmagbesns
W 02.05.241026.07.25

YTBEPXIAIO
Hupextop UADuTD
M.A. Jleruanos
«20» mapra 2025 .

PABOYAA ITPOI'PAMMA JTUCHHUITINHBI

b1.5.30 «®u3uKa siiepHbIX PeaKTOPOB»

JJIl IOATOTOBKH 0aKaIaBpoB

HanpaBneHHe IIOATOTOBKH.

14.03.01 «SlnepHast SJHEPreTUKA U TEILIODU3UKAY

(KOI[ 1 HAMUMCHOBAHUE HaIIPaBJICHUS HOI[FOTOBKI/I)

HanpasnenHocts: ATOMHBIE 3ISKTPHYSCKHUE CTAHIIMKA U YCTAaHOBKH
(HamMeHOBaHHe MPOQHIISL, IPOTPAMMBI MATUCTPATYPBI, CIICIUATH3AIIH)
®opma 00yyeHus: OYHas
(o4Hast, OYHO-3a04HAS, 3a0UHAs)
I'ox Hauaga MOATOTOBKH: 2025
Brinmyckatomias kagenapa: ATC
(abbpeBuarypa kadenpbr)
Kadenpa-pazpaboTuuk: ATC
(abbpeBuarypa kadenpbr)
O0BbeM TUCIUIIINHBL: 180/5
(uacos/3.e.)
[TpomMexxyTouHast aTTecTarus: DKk3aMeH
(9K3aMeH, 3a4eT ¢ OIIEHKOM, 3a4er)
Pa3zpabotuuk(n): Jleanos JI.B.

(®.1.0., yueHas cTerneHb, y4eHOE 3BaHUE)

HIXHUM HOBI'OPO/I, 2025 .



Pabouass mporpamMmma AHCHUIUIMHBI pa3paboTaHa B COOTBeTcTBHH ¢ DenepalbHBIM
roCyJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHAAapTOM BhIciiero obOpazoBanus (OI'OC BO 3++) mo
HanpasieHuto noarotoBku 14.03.01 «fnpepHas sHepreTMka W TeIUIOPU3UKa», YTBEPKIACHHBIM
npuka3zoM MunoOpHayku Poccun ot 28.02.2018 r. Ne 148, Ha ocHOBaHMHM Y4eOHOTO TUTaHA, PUHATOTO
YMC HI'TY (nporokoi ot 17.12.2024 r. Ne 6).

Pabouass mporpamma omoOpeHa Ha 3acenaHuu Kadeapbl «ATOMHBIC W TEIUIOBBIC CTaHIHH
(mporokoi ot « 10 » mapra 2025 1. Ne 3).

3aBenyrommii kKageapoit

«ATOMHBIC U TEIJIOBBIC CTAHIIMKUY, JI.T.H., Ipodeccop C.M. Imutpuen
(moxnuce)

Pabouas nporpamma pekomennoBana Cosetom MADUTD k yrBepkaeHut0 (MPOTOKOJ 0T « 19 »
mapra 20251. No 1).

[Ipencenarens Cosera UADuTO®,
nupexrop UAuTO, k.1.H., 1OUEHT
M.A. Jleruanos

(mozrycs)

PaGouas nmporpamma 3apeructpupoana B YMYVY peructparmonnsiii Ne 14.03.01-a-34

Hauansnuk metoaudeckoro oraeia YMY E.I'. CeBprokoBa
(mozmycs)

3aBeayromas otaenoM kommuiektoBanus HTb
H.N. KabGanuna

(moamnucek)



COJEPXAHUE

1. lenn 1 324291 OCBOCHUS JUCIIUTIIIHIHBI 1..vveeeeessissusstsressseessssssssssnsesssesssssnssssssesssesssssmsssseseeseesssnmssssseneees 4
2. MecTo TUCHUIUIMHBI B CTPYKTYPE 00Pa30BATEIBHOM MPOTPAMMBL. ......c.veerriseeteasresseesseessessnesseesnessnenneas 4
3. Komnereniuu oOydaromierocs, GOpMHPYEMBIE B Pe3yJIbTATe OCBOCHUS JUCITUTITHHBI ....vvvvvrvvrerrerenne 4
5. CTPYKTYpa U COJNEPIKAHUE JTUICTIHTIITITHBL ......veeueveeuteeseeeastessuseanteessseassesssseassessssessseessssassessssesnsesssnesnsesssnens 9
6. Texkyuuit KOHTPOJIb YCIIEBAEMOCTH M aTTECTALMS IO UTOTaM OCBOCHUS TUCHUILTUHBL .......cevvveernenesns 13
7. Y4eOHO-METOANYECKOE OOECIIEUECHME IUCIIMATIIIITHDL ...ovvvvrrvsnssseessesessssnnssesssssesssssnssesssssesssssnnnreeesesessnns 19
8. NHdopManimoHHOE 00ECTICUCHUE TUCIIUATIITIHBL ... .cevvvereeeeeeenenes Omuobka! 3akiiagka He onpejesneHa.
9. O6pazoBarenbHBIC PECYPCHI ISl HHBAJTUIOB U JIHIL C OB3 .......... Omuobka! 3akiagka He onpeeneHa.
10. MaTtepuaibHO-TEXHUYECKOE oOecredeHrue, Heo0X0IUMOe ISl OCYIIECTBICHHS 00pa30BaTeILHOTO

MIPOLIECCA TTO JICIIHTIIIIIHE ... eueveeaastteasstteassseesassaessseeesssseesaseeeasbeeeasbeeeaabe e e asb e e e aab e e e bb e e e be e e e ambeeabbeesnneeeanneas 21
11. MeToanueckue peKOMEHIAIMH 00 YyYaIOIIUMCS TI0 OCBOSHUIO TUCIIUIUTAHBL ...veevvvveessireessieeesnveeessenas 23
12. OueHo4HbIE CPEACTBA I KOHTPOJISI OCBOCHUS TACHIHATIITHHBL ...cvvvveeiieeeiieeaiteesiseesineesnneesneeesnneas 25



1. EJIN 1 3AJIAYHU OCBOEHMUSA JUCIIUITJIMHBbI

1.1. Heabio ocBOeHMs TUCHUILIMHBI ABJsieTcss (GOPMHUPOBAHUE 3HAHWM B 00JIACTM HEUTPOHHO-
(bU3MYECKON TEOpUH KPUTHUYECKHX SIACPHBIX PEAKTOPOB M MPHUOOPETEHHE HABBIKOB pacdeTa aKTHBHBIX
30H SIICPHBIX YIHEPIeTUYECKUX PEaKTOPOB.

1.2. 3axaum ocBOEHUS TUCHUILINHBI:

1) u3yueHHe OCHOBHBIX BOMPOCOB (PM3MUCCKOI TCOPUH SACPHBIX PEAKTOPOB (TEOPHUS] KPUTHUCCKHX
pa3MepoB, TEOpHsl TETEPOTeHHOr0 peakTopa, (U3MKa HECTAMOHAPHBIX MPOIECCOB B  SIIEPHBIX
peakTopax);

2) u3y4eHHe 3aBUCHUMOCTECH HEUTPOHHO-(PU3UUYCCKUX XaAPAKTCPUCTHUK SACPHOrO peakTopa OT
MapaMeTpoOB, OMPEIEIAIONIUX COCTaB, CTPYKTYPY U GU3UUYECKOE COCTOSHUE aKTUBHOM 30HBI,

3) NOArOTOBKA K JEATEIBHOCTH, CBI3aHHON ¢ HEUTPOHHO-(PU3UUIECKUMHU pacuyeTaMu aKTHBHBIX 30H
SJIEPHBIX PEAKTOPOB MO U3BECTHBIM METOAUKAM.

2. MECTO JJUCHUAILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI' PAMMBI

VYyeOnas aucuumimHa «®Pu3Mka SAEPHBIX PEaKTOPOB» BKIIOYEHA B IEPEUYEHb 00s3aTENbHbBIX
JMCLUIUIMH 0a30BOM YacTH U HaIlpaBJieHa Ha yriayoseHnue ypoBHs ocBoeHus komnereHuid OIIK-1, ITKC-
5. JlucumruimHa 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,
«AHnanutnyeckas reomerpus. Jlunelinas anreOpa», «Teopus QyHKIUI KOMIUIEKCHOTO MEPEMEHHOIOY,
«Teopust BEpoSITHOCTEN U MaTeMaTU4YeCKasi CTaTUCTHKaY, «Pusnkay, «Dusuka crenuaibHas (AaTOMHAS)»,
«MareMaTuueckue MeTOoJbl MojeiaupoBaHus (usnueckux mnpouecco B HUP», «nepnas ¢usukay,
«ATOMHBIE JIEKTPUYECKUE CTAHLIUNY.

PesynpTaThl 00y4eHus, MOJyYeHHbIE TP OCBOCHUM JAUCLUIUIMHBI, HEOOXOAUMBI IIPU BBIITOJHEHUN
BBIITYCKHON KBaTH(PUKAIMOHHON PabOTHI.

JUis MHBaNIMJOB M JIMI[ C OTPAaHUYEHHBIMH BO3MOKHOCTAMH 3710poBbs PIIJ[ pa3pabareiBaercs
WHIWBUIYAIBHO C Y4eTOM OCOOCHHOCTEH  INCHXO(QU3NYECKOTO  Pa3BUTHs, WHIWBUAYATbHBIX
BO3MOKHOCTEH U COCTOSIHUS 3710POBbS TAKUX 00YYaIOLIUXCS.

3. KOMIIETEHIIUMU OBYYAIOUIEI'OCsl, ®OPMUPYEMBIE B PE3VYJIbTATE
OCBOEHUSA JUCIAIIJIMHBI

B pe3ynbraTe ocBOCHHS TUCIUIUIMHBI «DU3MKA SIEPHBIX PEAKTOPOB» y 00YYAOIIErocs YacTUIHO
dbopmupytores kommereHuu OIIK-1 ¢ dopmynupoBkoit «CriocoOeH HCIONb30BaTh 0a30BbIE 3HAHUSA
€CTECTBCHHOHAYYHBIX JINCIUIUIMH B MPO(PECCHOHAIBHON JIeATEIHHOCTH, MPUMEHSTh METO/IbI
MaTEMaTHYECKOT0 aHalli3a U MOJEIHPOBAHUS, TEOPETUUECKOTO U IKCIEPUMEHTAIBLHOTO UCCIETOBAHUS»
u [1IKC-5 ¢ ¢popmynupoBkoit «CriocoOeH mpuUMEHATh B TPO(HECCUOHATBFHON NeATeIbHOCTH 3HAHUSI OCHOB
SAIepHON (U3UKHU, TEPMOJWHAMUKU, DIEKTPOTEXHUKH, MEXAaHWKH, THJIPABIUKH, BOJOMOJITOTOBKU H
OpraHu3ainuu Oe30MacHOr0 TEXHOJIOIMUYECKOIo Ipoliecca MPOU3BOJCTBA TEIJIOBOM MU DIEKTPUUECKOU
SHEPTUU Ha PA3NIUYHBIX pekUMax dkcruryatanmuu ADC, METOIMKM pacueTa HEUTPOHHO-(DHU3HUECKUX U
TETUIOTHIPABIMYECKUX XapaKTePUCTHK aKTHBHOW 30HBI M DKCIUTYaTAIllHOHHBIX IMAPaMETPOB PEAKTOPHOM
yYCTaHOBKH, UCTIONB30BaTh COBPEMEHHbBIE TAKEThI MPUKIIAJIHBIX KOMIBIOTEPHBIX MIPOTPAMM .

[Tonnoe dopmupoBanne kommerennuii OIIK-1 u ITKC-5 ocymiecTBasiercss mociie1oBaTeNbHO MPH
W3YYCHUHU JPYTUX AUCHUIUIMH U B TIPOIECCE MPAKTUIECKON MOATOTOBKH (Tabnuima 1).



Tabauna 1 - ®opmupoBanue komnerenuuii OIK-1 u ITIKC-5

Kon
KOMIIETEHIT
unu

HaumMenoBanune nucuunivH, GopMupyrOmumx
KOMIIETEHIIMIO COBMECTHO

CemecTpsl (HOPMUPOBAHUS
KOMITETEHIIMH TUCLIUILIMHAMY M NPAKTHKAMHU

1 cem.

2 ceM.

3 cem.

4 ceM.

5 ceM.

6 ceM.

7 ceM.

8 cem.

OIIK-1

Xumus

MaremaTudyeckuii aHAIN3

OObIKHOBEHHBIE TN epeHIaTbHbIC YPaBHEHHS

AmnanuTtryeckas reomeTpus. JImaeiiHas anredpa

Teopust QyHKIMHA KOMIDIEKCHOTO TIEPEMEHHOT0

Teopuss  BeposATHOCTEH M MaTeMaTH4yecKas
CTATHUCTHKA

du3nka

[puknanHas Qusnka

TeopeTuueckasi MEXaHUKA

MexaHunKa XKUJIKOCTH U rasa

Texamaeckas TEPpMOANHAMHUKA

®dusnka crienuaibHas (aTOMHas)

MaremaTtiudeckue  METOABI  MOJACIHPOBAHUS
¢u3naeckux mponeccos B HUP

SHCKTPOTGXHI/IKa 1 3JICKTPOHHKA

TenmomaccooOMeH B
YCTaHOBKax

OHEPIrCTUICCKUX

SnepHas puszuka

MartepuanoseneHue

TexHo10r1s1 KOHCTPYKIMOHHBIX MaTepUuaJloB

Du3nKa AIePHBIX PEAKTOPOB

Bopgomnoaroroska

DeKTpo06OpyMOBaHUE IICKTPOCTAHIIHI

BKCHepHMeHTaHbHHe MCTObI I/ICCJ'ICI[OBaHI/Iﬁ

O3HaKOMUTENbHAsI TPAKTHKA

IlogroroBka k mpouenype 3alUTbl U 3allUTa
BBIITYCKHOW KBaJIM(UKAIIMOHHOW paboThI

IIKC-5

MexaHuKa XKUJIKOCTH U rasa

TexHuueckas TepMOAMHAMUKA

SnepHas puszuka

Texuomorus KOHCTPYKIIMOHHBIX MaTCpHUaJIOB

Du3nKa IePHBIX PEAKTOPOB

Bopgomnoaroroska

DnexTpoobopya0BaHNE IEKTPOCTAHIIUN

MexaHuka

AToMHBIE QJICKTPUYCCKUE CTAHIIUN

LupKynsMOHHBIE HAcOCHl I BJIEKTPUUYECKUX
CTaHLIMHA

SInepHble YHEPTEeTHUECKUE PEAKTOPHI

Pexxnumbl pa6OTI:.I ATOMHBIX u TCIIJIOBBIX
3JIEKTPUYECKUX CTAHLIUN

HamexHOCTP ¥ JOJTOBEYHOCTH  3JIEMEHTOB
9HEproo0opyIOBaAHUS

3aH.[I/ITa OT NOHU3UPYIOHICTO U3JTYUCHHUA

Hpe,I[,HI/IHHOMHaH ITIPAKTUKaA

[oxroroBka K mpoleaype 3alluThl U 3aluTa
BBIITYCKHOW KBATH(OUKAITMOHHOW PabOTHI




4. IEPEYEHb IIVNIAHUPYEMBIX PE3YJIBTATOB OBYYEHUSA 1O AUCHUIVIMHE, COOTHECEHHBIX C IINIAHUPYEMbBIMU
PE3YJIBbBTATAMU OCBOEHMUA OII BO
Kommnerenmuu OITK-1 u I[TKC-5 dhopmupyrorcs ¢ npuodpereHneM 3HaHWi, YMEHUH ¥ HaBBIKOB, CHOPMYITHMPOBAHHBIX B JICCKPUNTOPAX JOCTHXKEHUS ITHX
KOMHeTeHHI/Iﬁ H C KOTOPbIMU O6y‘-IElIOH.[PII>iCSI TOTOB BBIIOJIHATE KOHKPCTHBIC HCﬁCTBHH, MMPOMUCAHHBIC B MHAWKATOPAX AOCTHMIKCHUA TCX IKC KOMHCTCHI_[I/II;'I

(Tabmuna 2).

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

Kon n nHanmeHoBaunue

Ko n HanmeHoBanne

[TnarnpyemMsble pe3yapTaThl 00yHIEHUS [0 AUCIUTUINHE

O1eHOYHBIE CpeNCTBa

KOMITETEHIINT WHJIUKATOpa JOCTHKEHUS Texymero KOHTPOISA ITpomexyTouHOM
KOMITETEHIINU aTTecTalyu
OIIK-1 HOIIK-1.1 3HaTh: YMern: npumeHnsTh | Baagers:  HaBbikamu | [Inansl cemuBapoB Ha | [lepeueHb
CrniocoOeH Ucrob30BaTh 0a3oBble | Micnonb3yer  0a3o0BblE  3HAHMS | - THIIBI sIIEPHBIX | 0a30BbIC 3HAHUS | pCIICHUS 3ajay | IPAKTHICCKUX KOHTPOJIBHBIX
3HAHMS €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYUHBIX JUCLUILUIMH | pEaKTOPOB U UX|ECTECTBCHHOHAYYHBIX |(U3UKH siepHbIx | 3AHATIIX 3, 8-10 ¢ BOIIPOCOB
JUCIHUIUTHH B MPO(ECCHOHANBHOM | B npohecCHOHANBHOM | pusHyecKue JIMCIUTITHH U | peakTopoB, a Tarke | IEPCIHAMU
NeATeIbHOCTH, IPUMEHATE | JeATeILHOCTH 0COOEHHOCTH; onpejieJeHIN HaBbIKAMH  pelleHue 0bCyHKTaeMbIX
METOJIBI MaTeMaTH4ecKOro - HEWTPOHHO- OCHOBHBIX HEHTPOHHO- | TPOOIEMBI BOTPOCOB M pACHCTHBIC
aHaIM3a M MOJEIHPOBAHMA, ¢dusmueckne ¢busHIecKuX HepacIpoCTPaHEHUS ;i)iiii?{:cimx
TEOPETHYECKOTO u TIPOIIECCHI, XapaKTePHCTHK SAICPHOTO  TOPIOHCTO | ooy 1,2, 4-7
9KCTIEPUMEHTAIBHOTO TpOTEKAOIIHe B | aKTHBHOH 30HBI | IIpH AHAM3E | (o11eHKa TIO KPUTEPHIO
HCCIIEOBaHMS aKTHBHOH 30HE | pEaKTOpOB. TOIUIMBHBIX  LMKIIOB | | i 2 i3 TaGuib! 6)
SIIEPHOTO PEaKTopa. PEaKTOPOB PA3ITHMIHOTO
THUIA.
HOIIK-1.2 3HaTh: Ymern:  ompenenuts | Biaaaers:
[Mpumensier METOJIBI | - TEOPETUUECKHE B3aUMOCBSI3b  MEX]Y | TEePMUHOJIOTHEH,
MaTeMaTHYecKOro aHaluM3a U | OCHOBBI pacyera KOHCTpYKIHUEH NpUHATOH B  (H3HKe
MO/JICIIMPOBAHHUSI, TEOPETUUECKOTO | OCHOBHBIX peakTopa ¥ METOJaMHu, | IAEPHBIX  PEaKTOPOB,
u IKCIIEPUMEHTAIILHOTO | HEHTPOHHO- UCIIOJIb3YEMbIMU IS | TPOOJIeMaTUKON
HCCIIeIOBAHMS ¢busnyecknx OLEHKH  HEHTPOHHO- |SIIEPHBIX PEaKTOPOB B
XapaKTePUCTHK ¢dusmIecKux o0BeMe, HeoOXO0AUMOM
aKTHBHOM 30HBI XapaKTePUCTUK JUIL  TIPAaKTHYECKOTO
PEaKTOpOB; aKTHBHOW 30HBI, YMETh | IPUMEHEHUsI  3HaHMH
- OCHOBHBIE UX UCIIOIb30BATh. npu  uX pa3paboTke,
COOTHOIIICHHS ULt YMETb  HCIIOJIb30BAThH
OLICHOK  HEHTPOHHO- CIpaBOYHBIE
¢busnyecknx MaTepHabl.
XapaKTEePUCTUK
JNIEMEHTAPHBIX  SYEEK
AKTHUBHOMN 30HBI
peakTopa,  aKTUBHOM
30HBI TOJIOTO peakTopa
u peakTopa c
OTpaXkaTeJIeM.




Kona n nanmeHnoBanue

Ko n HanmeHoBanne

[TmanupyemMbie pe3yabTaThl O0YICHHUS IO AUCIATIIIHE

OIneHOYHBIE CPENICTBA

KOMITETEHIINT WHJIIKATOpa JOCTHKEHUS Texymero KOHTPOIS ITpomexyTouHOM
KOMITCTEHIINU aTTecTalyu
IIKC-5 HIIKC-5.1 3HaTh: Ymern: Baagern: HaBbikamu |[Inanbl ceMuHapoB Ha | BeinonHeHnue
Cnocoben MPUMEHSTH B | [IpuMenseT B npodecCHOHATIBHOM | - MEXaHU3MBI - ONpENessITh  JUIMHY | pellieHus]  3aja4 110 | IPAaKTHYECKUX KypCOBOH paboTHI;
npodeccHoHaIBLHOM JCATEIbHOCTH ~ 3HaHHWS  OCHOB | B3aUMOJICHCTBHS 3aMeIeHHS OTIpE/ICTICHUIO: 3ansTusx 3, 8-10 ¢ [epeuens
JIeSITENIFHOCTA ~ 3HAHUSL ~ OCHOB | sIIEpHO (U3MKY, | HEUTPOHOB C siipaM¥ | HEUTPOHOB B TpaduTe; |CeYeHUH B | TIEPEYHSAMHU KOHTPOJIbHBIX
SICPHOM (U3MKH, | TEPMOJMHAMUKH, Marepuala aKTHBHOM |- U3MEPSTh JUIMHY | pE30HAHCHOH 00J1acTH | 00CyKAaeMbIX BOIIPOCOB
TEPMOJMHAMUKH, AIIEKTPOTEXHHKH, MEXaHHKH, 30HBI, 3aMeAJeHUs | |AuGQy3ud HEHTPOHOB [SHEPTHUil; MapaMeTPOB |BONPOCOB M PACUCTHBIC
NIEKTPOTEXHHKH, MEXaHHKH, | THAPABIUKH, BOIOMOATOTOBKU M |nupdy3nn HEHTPOHOB|B rpadure MO METOAY |3aMEATICHUS 3aJaHusl HA
THIPABIUKH, BOJOIOATOTOBKH U |OpraHU3ALUH Oe3omacHOro B akTHBHOM  30HE |bore; HEWTPOHOB; MIPaKTHYECKUX
OpTraHU3aINH 0e301acHOTO0 | TEXHOJIOTHIECKOTO TpoIiecca | peakTopa; - OIICHWBATh  BIISIHUSA | KpHTHIECKHAX 3aHATHAX 1, 2, 4-7
TEXHOJIOTHYECKOTO Ipolecca | IPOM3BOACTBA  TEIUIOBOM M |- BPEMEHHBIC OJIOYHOCTH  CHCTEMBI | TApaMETPOB (o1IeHKa 1O KPUTEPHIO
MPOM3BOJACTBA  TEIJIOBOW W |[3JEKTPUYECKOH  SHEPTMH  HA |TIPOIECCH BHITOPAHUS |HA PE30HAHCHOE | OTHOPOTHBIX 1 u 2 u3 tabauisr 6)
NIEKTPUUECKOM  JHEPTUM  Ha | pa3iIHMYHbIX PEKHMax | TOPIOYEro, OTPaBJICHHUS | ITOTJIOICHHE; PEaKTOpPOB B TOM UYHCIIC
Pa3iIUYHbIX pexxnmax |akcrryataud - ADC, METOJUKH | peakTopa, HMETD | - ONIPEACIIATh c OTpaxkaTeseM;
skcmryaranun  ADC, METOAMKH [pacyera HEWTPOHHO-(PH3MYECKHX | IPECTaBICHHE 00 | IpOCTPaHCTBEHHOE COCTaBJIAOLINX
pacyera HEHTPOHHO-(PHU3MYECKUX | TEIUIOTH/IPABINUECKHUX | OOPaTHBIX  CBS3AX B |pacrpelesieHue k03¢ dpunnenTa
u TETUIOTHPABINYECKHX | XaPAKTEPUCTUK AKTUBHOI 30HBI U |aKTUBHOM  30HE M |MEIUICHHBIX U | pa3MHOKEHUSI B
XapaKTEePUCTUK aKTUBHOI 30HBI U | IKCIUTYaTAl[MOHHBIX I1apaMeTPOB | peryJIHpOBaHUH TEIJIOBBIX HEHTPOHOB B | TE€TEPOr€HHOM
9KCIUTYaTallHOHHBIX I1apaMeTPOB | pEaKTOPHOH YCTaHOBKH PEaKTUBHOCTH B|BOZE, OLIEHMBATH | peakTope; 3ddexToB B
PEaKTOPHOU YCTaHOBKH, peakrope; CEUCHHUS] IIOTJIOIICHHMS | peaKTOpe;  BEJIMYNHBI
UCTIONb30BaTh COBpEMEHHBIC - pa3NUYHBIE  METOJBI | TETUIOBBIX HEWTPOHOB | CTAI[IOHAPHOTO u
MTaKETHI TIPUKITATHBIX pacuera aKTHBHOH | BOZOPOIOM; HECTallMOHapHOTO
KOMITBIOTEPHBIX ITPOTPAMM 30HBI peakrTopa, |- ONpeneNaTh  UIMHY |OTpPaBJICHHS;  3araca
TOIUIMBHBIE IMKIBI M |3KCTPAIOJISAILNN Ha | peaKTHBHOCTH u
HEUTPOHHO- TJIOCKOM TpaHMUIIE | KAMIIAHUU PEaKTOpAa.
¢busnueckue BO/Ia-BaKyyM.
0COOEHHOCTH
9HEPreTUIeCKUX

PEaKTOPOB PA3IUIHOTO
THIIA.

HIIKC-5.2
Hcmonssyer COBPEMEHHBIE
TaKeThI TPUKIIAHBIX
KOMIBIOTEPHBIX ~ [POTpaMM B
poeCCHOHATBHOM
JIeSITeIbHOCTH

3HaTh: OCHOBBI
paboTsI c
KOMITBIOTEPHOU
TEXHUKOU hist:t
MIPOBEACHUS
HEHTPOHHO-
¢usnyeckoro pacuera
aKTUBHOH  30HBI (B
TOMOTEHHOM u
reTepOreHHOM
MIPUOIMKESHUN).

Ymern: IPUMEHATh
TTaKETHI
KOMITBIOTEPHBIX
IIporpamMmm JUISt
ONTUMU3ALNU "
aBTOMaTHU3alHU

MPOBEJICHUSI  PACcUYETOB
SIIEPHOTO PEaKTopa.

Baagerb: HaBBIKAMU
HCIIOJIb30BAHUS
COBPEMEHHBIX IaKeTOB
MPUKIIAIHBIX
KOMITBIOTEPHBIX
MIpOrpaMm,
MIPUMEHUTEIHHO K
pacderam AKTUBHOM
30HBI ;mepHoro
peakTopa.




OcBoenne nuctummIuHbl npudactHo K T A/02.6 «HxeHepHO-(U3NYECKOe COMPOBOKACHNE HKCIUTyaTal[il aKTMBHOM 30HBI PEAKTOPHOM yCTAaHOBKH )
(IIC 24.028 «Cnemmanuct suepHO-(pU3nUecKoil 1abopatopur B 00JacCTH aTOMHOW IHEPTETHKH»), BIIOCIEICTBUU Y CTyJAeHTa (HOPMHUPYETCS CIIOCOOHOCTH
BBINOJIHATH TEIUIOTUPABIMUYECKUE U HEUTPOHHO-(DU3NYECKHUE PACUETHI SEPHBIX SHEPIreTUYECKUX PEaKTOPOB.



5. CTPYKTYPA U COJAEPKAHUE JUCIIUITJIMHBI

5.1. Pacnpenesienne TPyI0EMKOCTH JUCUHUILIMHBI 10 BUAAM PadoT 1Mo cemecTpam

OOmass TPyAOEMKOCTh JUCHHMILIMHBI COCTAaBIIACT S5 3a4eTHhIX enuHUI (3.e.) wm 180
aKaJeMHYECKHX 4acoB, B TOM YHCJIE€ KOHTAKTHas paboTa oOydaroluxcs ¢ MpenojiaBaresieM - /6 4acos,
camocTosITeNbHasl paboTa 00yJaroImuxcs - 68 yacoB, KOHTPOIb - 36 yacoB (Tabnuma 3).

Taouuna 3 - Pacnipenesienne Tpy10€éMKOCTH JUCHMILIMHBI 10 BUAAM padoT

Bun yae6HOI paboTht TpymoeMKocTb, 4
Bcero | B TOM HYHCIIE B 7/ CEMecTpe
dopmaT U3ydeHHUS JUCIUTUIHHBI C HUCIIOJIBE30BaHUEM DIIEMEHTOB
JIEKTPOHHOTO 00y4eHUs
OO011ast TPyA0EMKOCTh 180 180
1. KonrakTHas padora: 76 76
1.1. AynuropHast paboTa, B TOM YHCJIE: 68 68
3ansTus neknuonHoro tuna (JI) 34 34
ITpaxtryeckue 3ansTus (I113) 17 17
Jlaboparopusie pabotsl (JIP) 17 17
1.2. BueayauropHas paboTa, B TOM YHCIIE! 8 8
KoHcynpTanuu no AUCIUILINHE 4 4
Kypcosas pa6ota (KP) (koHCYIBTaIMS, 3a1TUTA) 2 2
ITpomerkyTouHas aTTecTalus 2 2
2. CamocTosiTeJibHasi pa6oTa CTY/IEHTOB, B TOM YHcJIe: 68 68
[Ipopabotka  ucToyHMKOB  uHpopMmauuu  (TIOBTOpEHHE
NpOIIEHHOTO MaTtepuaia, H3y4eHHE M KOHCHEKTHPOBAaHUE 34 34
PEKOMEHI0BaHHOM JIUTEPaTypHl)
[ToaroToBKa K MPaKTUYECKUM 3aHSATHIM 16 16
Kypcosast pabora (KP) (moarotoeka) 18 18
3. IloaroroBka K 3k3aMeHy (KOHTPOJIb) 36 36




5.2. Conep:xxanue TUCHUNIUHBI, CTPYKTYPHPOBAHHOE MO TeMaM
Temaruueckuii TUTAaH OCBOCHHUS IUCIHUIUIMHBI MO BUAAM Y4eOHOW JEATENBHOCTH TNpuBeAeH B Ta0nuie 4. 37ech YKa3aHO CTPYKTYpHOE
pacmpeneneHre o0bEeMOB (B Yacax) pa3felioB W TEM ITUCIUILIMHBI 1O BHAaM y4eOHOH paboThl, ayaUTOPHBIX

CaMOCTOSITENILHOM paObOTHI CTYIEHTA W MEPUOTUIECKOTO (TEKYIIEro) KOHTPOJIS.

Taouuna 4 - Copep:xxanue TUCHHUILUIMHBI, CTPYKTYPHMPOBAHHOE 110 TEMaM

U BHEayIUTOPHBIX 3aHATHIA,

IInanupyemsie HaumenoBanue pa3aeioB U TeM Bunpl yueGHOM paboThI, 4 Bun CPC HanmenoBanue Peanuzanus HaumenoBanue
(KOHTpOIUpPYEMEIE) KoHrakTHast paboTa 5 @ UCTIONB3YEMBIX B paMKax pa3paboTaHHOTO
PE3yNBTATHI o o = 2 Z B AKTHBHBIX U MIPAaKTHYECKOH | 3IIEKTPOHHOTO
OCBOCHHUS - = o E = % = § & HMHTEPaKTUBHBIX MIOJTOTOBKH Kypca
1 MHIAKATOPHI =t §‘ 5| 2E g5 E 5 ? 00pa3oBaTeNbHBIX | (TPYAOEMKOCTE B | (TPYAOEMKOCTh
JOCTHKEHHUS g1 8¢ E % s § s TEXHOJIOTHH Jacax) B yacax)
KOMIIETEHIUI = L§ & g % =4 = NS
= = ¥ 2 o &
Tema Nel. Brenenne. OcHOBHBIE
a 2 - - - 2 . 1 Ta6a. 8 PI1J] |JIekuus - -
OTIpeJIeTICHUS
Tema Ne2. O630p ceuenuit
. P N 1. 3, 4 Tabm. 8
B3aMMOJICHCTBHS HEUTPOHOB C 4 - - 0,5 2 P Jlexmus - -
SIAPaMH CpeJIbl
[Ipaktuueckoe 3anarue Nel. Pacuer
. . 1. 3, 4 Tabm. 8 PaGoTa B MasbIx
CeveHUil B pe30HAHCHOM 00IacTH - - 2 - 2 - -
N PIIA rpynmnax
SHEprui
Tema Ne3. TIporece aeneHus u ero
pouece 1 2 - - - 2 1. 4 ta6m. 8 PITM | JIekust - -
rapameTpsl
Tema N4, [lenHas peakius eneHUs 2 - - 0,5 2 1. 4 tabu. 8 PI1J] | Jlekuus
- [Ipaxtryeckoe 3anaTue Ne2.
OIIK-1 P Pabora B ManbIx
MOIIK-1.1 Ompenenenne kodhHUIMEHTOB B - - 2 - 2 . 4 Tabn. 8 PIT/T FDVIITAX - -
HOIIK-1.2 (dhopmysie 4-X COMHOKHUTEIICH Py
Tema Ne5. Bameyienue HEHTPOHOB 4 - - 0,5 4 1. 3 tabu. 8 PI1J] | Jlekuus - -
- Meronuueckue
TKC-5 JlaGopatopnast pabota Nel. A
HIIKC-5.1 yKa3aHusl 110 JlaGopatopHas
OnpeneneHne JUIMHBI 3aMe/IIeHUs] - 4 - - - . - -
HITKC-5.2 o naboparopHoit | paboTa
HEWTPOHOB B Tpadure
pabote
[Ipaktuueckoe 3anarue Ne3. Ilponecc
P o pott - - 1 - 2 . 3 tabn. 8 PI1J] | Cemunap - -
3aMeJuIeHHs HeHTPOHOB
Tema Ne6. Tupysus HeliTpoHOB 6 - - 1 4 1. 3 tabu. 8 PIIJ | Jlekuust - -
JlabopaTopnas padorta Ne2. MeTtonuueckue
Wzmepenne mmnbl quddy3nn ) 5 i ) i yKa3aHus 1o JlaGopaTtopHas i i
TEIUIOBBIX HEMTPOHOB B Tpadute 1o naboparopHoil | pabora
Mmerony bore pabore
IIpaxTuyeckoe 3anarue Ned. PaGoTa B MAIbIX
VYpasuenue auddysuu B cpene 6e3 - - 2 - 2 . 3 tabu. 8 PI1]] FOVIIHAX - -
JICTICHUSI JJ1sl pa3JINYHON reOMETPUH Py
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IInanupyemsie
(KOHTpOIUPYEMEIC)
pe3ynbTaThl
OCBOCHUS
Y UHAUKATOPBI
IOCTHIKCHHUS
KOMIIETECHIIHI

HanmMenoBanue pa3aenoB u TeM Bunbl yaeOHO# paboOThI, 4 Bunx CPC HanmvenoBanue Peanuzanus HanmenoBanwme
KonrakrtHas pabora 5 8 UCIIOJIb3YEMBIX B paMKax pa3paboTaHHOTO
o 0 AKTUBHBIX U MIPAKTHYECKOH | DIIEKTPOHHOTO
= g E o E E
- g 2 o 5 g E = HWHTCPAKTUBHBIX HOATOTOBKH Kypca
o 4 >
=| 95| 2E g g 5 & 00pa3oBaTeNbHBIX | (TPYIOEMKOCTb B | (TPYIOEMKOCTb
=R o
£ &'S E £ 53 § s TEXHOJIOTHH Jacax) B Yacax)
=Y o &
ST ET | ER| 28
<
= = ¥ 2 O &
Meronuueckue
Jlaboparopnas pabora Ne3. A
yKa3aHus 1o JlaGopaTtopHas
OmnpenencHue anb0e/10 TEIIOBBIX - 4 - - . - -
o naboparopHoil | pabora
HEWTPOHOB OT MapaduHa
pabote
Tema No7. Teopus KpUTHUECKHUX
pasMepoB PHA KP 4 - - 1 4 1. 4 ta6un. 8 PIIJ | Jlekuus - -
[IpaxTryeckoe 3anarue Ne5.
OnpeneneHne KPUTHIECKUX Pabota B Manbix
Pl P - - 3 - 2 1. 4 Tabn. 8 PIIJT - -
apaMeTpOB OJTHOPOTHBIX PEaKTOPOB rpymmax
B TOM YHCJIE C OTpaKaTeIreM
Tema Ne§. I'eTeporeHHbIE peakTOpPHI.
Teopus peH.IeTKII)/I P P 2 - - 0,5 2 1. 4 tabn. 8 PILJ] | Jlexums - -
Meronuueckue
JlabopaTopnas padota Ned. M3ydueHune A
yKa3aHU 110 JlabopatopHas
BIIMSTHASL OJIOYHOCTH CUCTEMBI Ha - 4 - - . - -
nmabopaTopHoii | pabota
PE30HAHCHOE TIOTIIOICHNE
pabote
IIpaxTryeckoe 3anarue Neb.
OrnpeneneHne COCTaBIISIOMNX
k03 (unreHTa pa3MHOKEHHUS B 5 1. 4 12671, 8 PII Pabota B MaibIx
reTeporeHHoM peakrope. OneHka ’ ’ rpymnmax
3¢ GEKTHBHBIX PE30HAHCHBIX
MHTErpajoB
Tema Ne9. TemmneparypHbie 3QdeKTs 2 ) ) 05 3 n. 1, 4 Tadn. 8 Tlexus ) )
B peakTope ' PIIA
[IpakTuueckoe 3anstue Ne7.
P m 1, 4 Tabn. 8 Pabora B mabIx
OmnpeneneHne TeMIepaTypHBIX - - 2 - 2 - -
PII rpynmnax
3¢ (PeKTOB B peakTope
Tema Nel(. 3mMeHeHne H30TOTHOTO
m. 2, 3 tabin. 8
COCTaBa peakTopa BO BPEMEHMU. 2 - - 0,5 2 PIII Jlexuus - -
BpemMeHHbIe poneccsl B peakTope
IIpaxTuyeckoe 3anarue Ne.
IIporiecchl CTalMOHAPHOTO 1 1 m. 2, 3 tabi. 8 Comuna
HECTALlMOHAPHOTO OTPaBJICHUS PI1/ p
peaktopa
Tema Nell. YrpagriieHre peakropom 2 - - 0,5 3 . 4 tabu. 8 PI1J] | Jlexuus - -
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ITnaaupyembie HanmMenoBanue pa3aenoB u TeM Bunbl yaeOHO# paboOThI, 4 Bunx CPC HanmvenoBanue Peanuzanus HanmenoBanwme
(KOHTpONUpYyEMBIE) KonrakrtHas pabora 52 UCIIOJIb3YEMBIX B paMKax pa3paboTaHHOTO
Ppe3yNbTaThI ) ° s 2 T g AKTHBHBIX U MIPAKTHYECKOH | DIIEKTPOHHOTO
OCBOCHUS - i | 5 g § § HWHTEPaKTHUBHBIX MOJITOTOBKH Kypca
U MHAUKATOPEI =| 95| 2E g g 5 & 00pa3oBaTeNbHBIX | (TPYIOEMKOCTb B | (TPYIOEMKOCTb
TOCTHKEHHUS b 89 E Z S5 5 s TEXHOJIOT UK yacax) B Yyacax)
KOMIIETEHIIN Sl 8= é 3 % = s NS
= = g | S&
IIpaxTryeckoe 3anarue Ne9.
Perynupytomue CTep>xHU U - - 1 - 2 1. 4 tabun. 8 PIIJL | Cemunap - -
BBITOPAIOIINE MOTJIOTUTENN
Tewma Nel2. bananc peakTUBHOCTH U
. 3, 4 Tadn. 8
o0I1as cxeMa pacuera KaMIaHHH 2 - - 0,5 2 PII )i Jlexmusa - -
peakTopa
IIpaxtrnyeckoe 3anarue Nel0. 3amac . 3, 4 Tadn. 8
- - 1 - 1 Cemunap - -
PEaKTUBHOCTHU ¥ KaMIIAHUs PeaKkTopa PIIJ
Meronuueckue
Kypcosas pabora (KP) - - - 2 18 yKa3aHUS 110 Koncynprarmus - -
KypcoBoii pabote
NTOI'O: 34 17 17 6 104
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6. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTHU U ATTECTAIIUAA IO UTOTAM
OCBOEHMA JUCIIUAIIJIMHbI

6.1. TunoBble KOHTPOJILHbIE BONPOCHI U 321aHUs, HE00OX0AUMBbI€ /1JIsl OLleHKH 3HAHUIA,
YMEHHUI1 1 HABBIKOB WJIM ONBITA 1eATEJIbHOCTH

Taoimma 5 — IlepeyHH KOHTPOJBLHBIX BONPOCOB W 33JaHMHA MO TeMaM 3aHATHH IS

MPOBECACHUSA TEK

1IEro KOHTPOJIHA YCIIEBACMOCTH

Homep Tembl

Hepe‘IHI/I KOHTPOJIbHBIX BOIIPOCOB U 3aJlaHuM

IUKJIa | IPaKTH4iec
JIEKIMH KHX
3aHATHN
2 1 3ajaun Juid peleHns npu paboTe B MajbIX rpynmnax mo reme «Pacder cedeHn B pe30HaHCHOM o0nacTu
SHEPruin:
Sajanue 1
CpaBHHTD 3HAYCHHS CEYCHHH, BEIYHCICHHBIX [IPH KOPIYCKY/ISPHOM NPEACTABICHHH HeliTpoHa 6 = R’
(R=1510" A CM) U BOIHOBOM IpeACTaBICHHH HeliTpona 6 = mh? (A = 0,45-10°NE, E [3B]). Jns
KaKnX 3HaYeHUI MacCOBBIX YMCET A M KaKHX SHEPruil oHn Onn3kn?
3ananue 2
OmnpenenuTts BEIMUNHY PE30HAHCHOTO CEYCHUS paJuanioHHOro 3axBata U-238 mis nepsoro ypoBHs Er
= 6,8 3B B ero makcuMmyme Tipu cpemHelt sHepruu HeirrponoB 100 3B, ucnonezys ¢opmymy Bpeiita-
Burnepa (I'no=0,57-102 5B, I'y=25-10"° 5B, crarucriaeckuii MuOXkuTeb s U-238 pasen 1).
3amanue 3
Ceyenue Hykiuna nponopuuoHanbHo 1/V. PacrpeneneHne HEWTPOHOB MO IHEPIUM COOTBETCTBYET
cnextpy Pepmu. Haiftu cpennee ceuenue Hykiauaa B nHTepBane sHepruii E;=25 3B, E,=9 3B.
3ananue 4
Haiitu cpeanee ceuenue noriouienust U-235 B Hemornomaromei cpeie ¢ TeMrnepaTypoid 3aMe[IuTens
500 K eciu ceuenne moromenus mpu temmeparype 20 °C paro 650 GapH.
3ajmanue 5
Haiitu cpennee cedyenue nornomenus U-235 B cpenie ¢ MOTJIONMIEHUEM C TEMIIEPATYpOH 3aMeITUTeNs
500 K ecnau cedyenue mornouieHus npu temmneparype 20 °c paBHO 650 GapH. MakpoCKOIHYECKOe
cedyeHue norsjouenus cpeasl cocrapiuseT 0,01 CM'l, 3amesromnas curocoorocts 0,06 em™
4 2 3ajaun Juis pelieHusi NpH paboTe B MallblX rpynnax mo teme «OnpeneneHune Kod(h(GHUIMEHTOB B
dbopmysie 4-X COMHOXHUTETCH»:
3apanme 1
Omnpenenuts K, B 5% pactBope UCl; (ypan-235) B sierkoid Boje. BimsHueM xjopa npeHeOpedb. y=5
r/em’. (0, u-235 =680 6apH, c,1=0,332 bapHa, G, o=20~10'56apH)
3apanue 2
Haiiti k03 )UIEEHT PA3SMHOKEHHS HEHTPOHOB B PEAKTOPE, €CIIH B TIEPBOM TOKOIEHHH pouiocs 100,
a B 4-M nokosernu 3,38-10™ HeiirpoHoB.
3ananue 3
HaiiTn naMeHenne HEHTPOHHON MOIIHOCTH B TEIUIOBOM peakTope ¢ ceyeHueM noriouienus 0,01 cm™ 32
10 c, ecmm ko3¢ ¢ummeHT pasmHOXKeHHs cocraBiaser 1,005. OueHuTs BKIAA 3ama3fbIBAOIINX
HEHUTPOHOB, PUHSB X BpeMs >ku3HU paBHbIM 0,1 c.
> 3 Bonpocs! jurg o6cyxaeHus Ha cemuHape 1o TeMe «IIporece 3aMesieHns HeHTPOHOBY:
1. Yopyroe paccesiHue.
2. CBoiicTBa 3aMeUTATENEN.
3. CnexTp 3aMeUISIOMNXCsl HEHTPOHOB.
6 4 3ajaun Juis pemieHus mpu paboTe B MallbIX Ipynnax no Teme «YpaBHeHue auddy3uu B cpexe 6e3
JeJICHUS JUIS PA3ITUYHON T€OMETPUNY:
3apanme 1
Ha mnockyto rpanb Gosbiioro rpaduroBoro 6moka magaroT lo HedTpoHoB (Ha 1 cM’ 3a lcekyHny).
Cuntas, 4To OJIOK 3aHMMAET BCE MOJYNPOCTpaHCTBO X=>0, a HEHTPOHBI MajmaroT co cTopoHb! Xx<0,
BBIYHCIUTh HEHUTPOHHBIH TOTOK B Ojnoke. Kakas mosiss HeWTpoHOB oTpaxkaercs? [IpuHATH ceueHue
norsomenns B rpadure 0,004 Gaph, a cedenne paccestaust 4,7 6apH, mwiotHocTs Tpadura 1,7 T/em’.
3ananue 2
W30TponHbIii TOYEYHBIH MCTOYHUK TETJIOBBIX HEWTPOHOB PACIIONIOKEH B IIEHTPE OJHOPOJHOM cdepbl
paanycoM R ¢ cedeHmeM paccessHHA Xs U cedeHHeM morjomieHns X, Cdepa HaxOOWTCS B BaKyyMe.
Kakoe uwncno HelitpoHoB mokumaet coepy mpu: 1) X,#0; 2) £,=0 ? IIpuHATH MOUIHOCTh HCTOYHHKA
paBHoit 1.
3aganue 3
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Howmep Tembl

IlepeuHu KOHTPOJILHBIX BOTIPOCOB U 3aJIaHUI

IUKJIA | IPaKTHIeC
JIEKITUHA KHAX
3aHATHIA

W3oTponHblil TOYEUHBI HCTOYHUK TEMJIOBBIX HEMTPOHOB pacloNIOKEH Ha paguyce [y OAHOPOIHOMN
cheprr pamnycoM R ¢ cedeHmeM paccessHHS X M CEUSHHEM MoriomeHus X,. Haiitu pacnpenenenve
HEWTPOHOB 10 paanycy cdepsl. [IpHHATH MOIIHOCTH UCTOYHHUKA PABHOM 1.

3ananue 4
Haiiti cpeqHuii NOTOK HEMTPOHOB B aKTHBHOM 30HE peakTopa ¢ oosemom 10 M® TEIIOBOM MOLIHOCTBIO
100 MBT. Cpennee ceueHue aeneHus B akTuBHOM 30He coctasiset 0,001 em™,

! 5 3ajaun Ui pelIeHHs Py paboTe B MaNBIX TpyHnax mo teme «OnpeneneHne KPUTHIECKUX TapaMeTpoB

OJIHOPOJHBIX PEAKTOPOB B TOM YHCIIE C OTPAKATEIEM»:

3ananue 1
Onpenenuts  KpUTHYECKUH  pa3Mep  peakropa B BHIAe  Ky0a,  coJepkamiero  cpeny
¢ K,=1,3. DddexruBnas nodaBka orpaxarens 6=5cm. [Inomans Murparim M?=100cMm>.

3ananue 2
Onpenenurh  MakCUMaJIbHBIH ~ KOO(QUIMEHT HEPaBHOMEPHOCTH  paclpeAeieHHs  IUIOTHOCTH
HEWTPOHHOTO MOTOKA B MapajlielieNuIIe/ie CO CTOPOHaMHu 4, 6, ¢? B kybe co cTopoHoii a?

3ajnanue 3
PactBop conm ypana B Boje umeet K,,=1.4. 3anuTeiii B 6ak, uMeronuit popmy Kyba co ctopoHoi 40 cMm,
OH 00pa3yeT KpUTHIECKYI0 cucTeMy. Kak m3meHurcs: ko3ppuueHT pasMHOXKEHHUS, €CITH 3TOT PacTBOP
MepeUTh B IWIMHIApHYecKuid Oak nuamerpoM 40cm ¢ Toi ke BBICOTOH. O¢¢exTuBHas moOaBKa
OoTpaxkaTess 8 cM.

3ananue 4
B 6ak ¢ Bomoil mOMeIIeH UCTOYHUK HEHTPOHOB. JleTeKTOp, pa3sMEmICHHBIA 32 0akoM, MmokaspiBaeT 10
nmr/c. [locne pa3meruenus B Gake 20 ypaHOBBIX CTEp)KHEH OH ctan nokasbiBath 100 mmr/c, a mocne
3arpy3Ku erie 5 crepxHed ero mokasanue — 150 mmn/c. Kakoe KonM4ecTBO CTEp)KHEH COCTaBIIACT
KPUTHUYECKYIO Maccy?

3ajmanue 5
VYpan-rpaduToBas npu3Ma HMMeeT BHA JIMHHOTO HuiuHApa paauycoM 10 cm. IloTox HEWTpOHOB
CHajaeT 1Mo UIMHHOW CTOPOHE MPU3MBI 10 SKCIIOHEHTE, YMEHbINasch B € pa3 Ha 15 cM. MoxHO nu u3
Takoil ypaH-TpadUTOBOIT cMeCH cAenaTh KPUTHIECKUN peakTop?

3ananue 6
IMpuzma u3 cmecu ypana u rpadura nmeeT (HopMy NpPaBHIBHOTO HWIMHApA ¢ paxmycoM 20 cM n
BbicoTON 250 cM. Ha ero Topue momelieH MCTOYHMK HEUTPOHOB. PacmpeneneHue MIOTHOCTU MOTOKA
BIONH OCH Z ammpokcumupyercs dymkummeii O=0g.e™; 20<Z<250 cM. OnpenenuTh yCIOBHS, MPH
KOTOpPBIX Tpu3Ma OyznerT Kpurtuueckod. Ompenenuts ee MHHUMAJIbHBIH KPUTHYECKHH OOBEM.
Paccmortpets cimywan, xorma A=0,2 em?, 2=0,1 emtu 2=0,05 em™.

3ananue 7
HaiiT MUHMMaJbHOE OTHOIICHUE SJICPHBIX KOHIECHTPALMH Py.235 / Pc VI 00eCrieyeHUs] KpUTHYHOCTH B
OeckoHeyHO OoubmIol ypaH-rpaduTOBOI cucTeMe mpu Temmeparype 20 OC. (3nauenus BEPOSITHOCTH
n30exaTh PE30HAHCHOTO 3axBaTa M KOA(PGHUIMEHT Pa3MHOXKECHHUS Ha OBICTPHIX HEHTPOHAaX HPHUHATH
paBHBIMH 1).

3ananue 8
ITycts TpebyeTcst mocTpouTh OJHOPOAHBIA Ha ocHoBe cMecu U-235 m Be cdepuueckuii peakrop 6e3
oTpakatens paguycoM 50 cMm. Kakoe otHomenue konngectB U-235 u Be HyXHO B34Th, 4YTOOBI peakTop
CTaJl KPUTHYECKMM. (3HAueHHs BEPOSTHOCTH H30eKaTh pPE30HAHCHOTO 3axBaTa M K03((uIueHT
Pa3MHOKEHHs Ha GBICTPBIX HelTpOHAX NpUHsTH paBubiMi 1). [puusats L2 g, =560 cm?, 15,98 oM.

3ananue 9
Haiiti cooTHOIIEHHE TOJIIMHBI AKTUBHOM 30HBI M OTpa)kaTels B KPUTHYECKOM IUIOCKOM PEAaKTOpe C
aKTHUBHOM 30HOH, UMEIOLEN MaTepualbHbIN apaMeTp 10% em
Otpaxareins rpadUTOBbIHA, XapakTepuzyercst kodddunuenrom mupdysnu, pasasm 0,83 cM, u cedeHneM
nornouterns 0,00033 ev ™. Kosddumument auddysun B akTHBHOM 30He 1 M.

8 6

3az[atn/1 JJIA  pCHICHUS TIpU pa60Te B MaJbIX Tpynmnax 110 TEME ((OHDC}IGHCHI/IC COCTaBJIAOMINX
KO3d)d)I/IHI/ICHTa Pa3MHOXKEHHUS B TETEPOreHHOM peakTope. OleHka 3(bd)CKTI/IBHBIX PE30OHAHCHBIX

HUHTETPAJIOB»:

3ananue 1
OueHNTh BEPOSITHOCTh N30€XKaTh PE30HAHCHOTO MOTJIOIEHHS B TOMOTEHHON ypaH-TpaUTOBOH CMECH.
OGoramenne o U-235 10%. IlnotHocTs ypana B cmecu 0,24 r/em®, miotHocTs rpaduta 1,6 r/em’.
Ceuenue paccesaus rpagura 4,7 6apra. CeueHne noreHunanbHoro paccessuus U-238 mpuHATh paBHBIM
0,42
8,7 6apna. cmonb30BaTh GpOpMyITy Il TOMOTE€HHOTO PE3OHAHCHOTO MHTErpana ., = 3,80, ".
érpacpma = 0’158

3ananue 2
TBatbl M3 Metaueckoro ypasna ¢ oboramenueM 10% mo U-235 mmamerpom 6 MM pacmoiIOXeHBI B
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Howmep Tembl

IlepeuHu KOHTPOJILHBIX BOTIPOCOB U 3aJIaHUI

IUKJIA | IPaKTHIeC
JIEKITUHA KHAX
3aHATUH
rpadure ¢ marom TpeyroibHol pemerkn 50 MMm. Bricora akTuBHOW 30HBI 2 M. OLEHUTH BEPOSITHOCTD
M36eKaTh PE3OHAHCHOTO TOTIOMEHHS B TAKOM reTeporeHHoi pemerke. Iltotocts rpadura 1,7 r/em®,
[InoTHOCTS MeTammHueckoro ypana 18,7 r/em®. Ceuenne paccestuus rpaduta 4,7 Gapra. Mcnons30BaTh
S,
opmyity pe3oHaHCHOro HHTErpana Jis 6ioka ypana | = 4,15 + 26,6 % o & pagura = 0,158
3aganue 3
TBonbl U3 MeTajuindeckoro ypana c¢ oboramenueM 10% mo U-235 muamerpom 6 MM pacrojioKeHBI B
rpadure ¢ maroM TpeyroabHoi peretkd 50 MM. OLEHHTh BEPOSTHOCTb HM30EkKaTh PE30HAHCHOTO
MOTJIOIIEHUT B TakoW TeTeporeHHoi peumrerke. [lmotHocts rpadura 1,7 r/em®.  TlnoTHOCTH
Meranmaeckoro ypana 18,7 r/em®. Ceuenme paccesnns rpaputa 4,7 Gapua. Vcrmoms3oBaTh Teopemy
9KBUBAJICHTHOCTH U (opMyny mAiasi TOMOTEHHOTO pE30HAHCHOTO HHTEerpaia ey = 3,86%’42
& pagura = 0,158 . CPaBHHTE PEIICHHE C PELICHHEM MPSBIAYIIIX 3a1aH.
9 7 3ajaun U1 peIeHUs py paboTe B MalbIX Tpynnax no reme «OnpeneneHue TeMnepaTypHsix 3¢ dexTon
B PEaKTOpe»:
3ananue 1
Kaxkoii TemneparypHblii KO3(GQHUIUESHT PEaKTHBHOCTH MIPEANIOYTUTEIbHEE HUMETh B PEaKTOPE
o 1= +10™ 1/°C; 0l 2= -10™ 1/°C? Touemy?
3ananue 2
CpaBHHTH DJHeprosamac JABYX pPEaKTOpPOB C OTpPHLATEIbHBIM TeMIeparypHbIM KoddduiueHTom
PCAKTHBHOCTH,  pabOTAIONIMMH ~ NPH  PAsIMYHBIX  CpexHMX  Temmeparypax  (T;=300°C,
T,=500°C).(TemmeparypHsIii K03QOUIHEHT TOTOKUTE paBHEIM —10™ 1/rpas .)
3ananue 3
JIBa peakTopa UMEIOT OJHY U TY K€ cpeaHIor Temmneparypy 400 oc. TemneparypHbIid Ko3hHHUIIHEHT
PEaKTHBHOCTH B IIepBOM peakTope paBer —10™ 1/rpaj, Bo Bropom peakrope paser —2-107 1/rpax. B
KaKOM peakTope SHeprosamnac Bhiire?
10 8 Bomnpocs! mis ob6cyxaenns Ha cemuHape 1o teMme «lIporecchl cTannoHAapHOTO M HECTAIIMOHAPHOIO
OTPABJICHUS PEAKTOPaN:
1. Briropanue Torumsa.
2. Otpasrenne Xe'®.
3. HecrammmonapHoe otpasneHne Xe.
4. HeycToWYMBOCTD, CBSA3aHHAS C XE-BBIM dPPEKTOM.
5. OtpaBnenue camapuem (Sm).
6. 3anutakoBBIBAHHE PEAKTOPA.
1 9 Bompocs! _juisi_obcyx/ieHns Ha ceMuHape 1o TeMe «Perynmpyronine CTEpXHU W BBITOpAoNIye
HOTJIOTUTEIN:
1. lleHTpanbHBIi CTEP)KEHb, TIOJIHOCTHIO TIOTPYKEHHBIH B pEaKkTop.
2. 9] }exTHBHOCTh IEHTPATHHOTO CTEPXKHS B JBYXIPYIIIOBOM IPHOJIMKEHHH.
3. TlotHOCTBIO TOTPYKEHHBIN CTEPKEHb, PACIIONIOKEHHBII B aKTUBHON 30HE IPON3BOJIBHO.
4. 93¢ heKTUBHOCTH PEIIETKH CTEPIKHEH.
5. Mcnonp30BaHKe BRITOPAIONINX HOTTIOTUTENICH.
12 10

Bompocsr miist O6CV)KZ[€HI/I$I Ha CEMHHAPE 110 TeMe «3alac peakKTUBHOCTH M KAMIAHHS PEaKTOpay:
1. banmaHCHBIE COOTHOIICHUS JJIsL pCaKTUBHOCTH.
2. AHHpOKCI/IMaHI/IOHHaﬂ MCTOJMKA paciucTa KaMIIaHUU.

HpOMe)KYTOLIHaSI arTecTanusd 1o uToraMm OCBOCHUA AUCHUILIMHBI TPOBOAUTCA IIYTEM KOHTPOJIBHOTO
orpoca 1o CJICAYIIECMY NIEPCYHIO BOIIPOCOB!

IIpoBepsiembie
KonTpoabHbIe BONPOCHI 1J1s1 MPOBEAEHHS IK3aMeHa
KOMIIETEH I
7 cemecTp (3K3aMeH)
OIIK-1 1. OmpeneneHuss IJIOTHOCTH TOTOKA HEWTPOHOB, IUIOTHOCTH TOKA HEHTPOHOB, BBIYHCIICHHE

SICPHBIX KOHIIEHTPALUil.
2. OmnpeneneHne ceyeHUH B3aMMOAEHCTBUS HEHTPOHOB C ApaMH Cpelbl. 3aBUCHMOCTD CEUEHHS
JeneHus ypaHa-235, ryTorus-239 u ypana-238 oT 3HEprHUH HEHTPOHOB.
OHeprust CBA3M HYKJIOHA B SI/IpE, OTIPEIeIeHNe YHEPTUH PEAKIUH 10 JeQEeKTy Macc.
VYcnoue pe3onanca, agpdext Jlomepa.
3aKoH paJin0aKTUBHOTO pacajaa.
Peaknus nenenus, HEOOXOAUMBIE YCIOBHS, OaJIaHC YHEPTUH MIPH JSIICHHH.
3amazapIBaloe HEWTPOHBI M UX POJIh B HEUTPOHHOM OaiaHce.

Nogakow
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IIpoBepsiemble

KOHTpOJ’lLHble BOIIPOCHI 1JIA MPOBEACHUSA IK3aMEHa
KOMIICTCHIIMU

8. 3amemsieHuMe HEHWTPOHOB, 3aKOH PacCEsIHUS, HOHITHE JIETAPTUH, IUIOTHOCTh 3aMEIJICHUS U ee
¢usnuecknii cmpici. CrieKTp 3aMeISIOIUXCSI HEHTPOHOB.

9. uddysus neritponos. 3akon Puxa.

10. KoadunurenTsl HepaBHOMEPHOCTH paclpeiesieHus M0ToKa B KyOe, IninHape, chepe.

11. TloHsTHE IUIMHBI SKCTPAIOJSIHMU. ANBOEI0 OTpasKaTes.

12. 3amac peakTHBHOCTH U €TI0 COCTaBJISIOIIHE.

IIKC-5 1.  Yem ompenensroTcsi OCTaTOUHBIC SHEPTOBBIICIICHNS B PEAKTOPE, UX OLIEHKa?

2. 3amazgpIBaroIe HEWTPOHBI M X POJIH B HEUTPOHHOM OanaHce.

3. IlepBas ocHOBHas TeOpeMa TEOPHH PEAKTOPOB, MATEPHAIBHBIA H TEOMETPUICCKHUN IMapaMeTpEI,
TeOMEeTPUYECKHE ITapaMeTphl s Kyoa, cepsl, TumuHapa.

4. Pemenus ypaBHeHUS Tu(Gy3UH A TOJIOTO PEaKTopa B Pa3InIHON T€OMETPHH.

5. KoaddummerTsr HepaBHOMEPHOCTH paclpeesieHHs OTOKa B KyOe, IUIHHpE, chepe.

6. JlobGaBka oTpakaTens, BIHSHHE OTpakaTelss Ha KOd(QUIIMEHT pa3sMHOXKEHHA |
9HepropacmpeieieHie B peakTope.

7. 3acyer KaKMX peakUi U3MEHSETCS] U30TOINHBIN COCTaB B peakTope?

8.  Kak m3menstorcs konuenrpanuu U-235, U-238 ¢ Beiropannem?

9. l3MeHeHHE OHHEPrOBBIACICHUS W TIOTOKA HEWTPOHOB NPU BHITOPAaHUM Ha MOCTOSHHOU
MOIIHOCTH.

10. Yro Takoe cranuoHapHoe oTpaBieHue Xe-135, onpenenenue u oneHka?

11. Yewm oOycnoBiIeHO HecTamOHapHOE oTpaBieHne Xe-1357

12. Pe3oHaHCHBIII WMHTErpal W BEPOATHOCTh HM30€KaTb PE30HAHCHOTO 3axBaTa, (HOPMYNBI IS
BBIYHCIICHHS TOMOTEHHOTO PE30HAHCHOTO MHTErpalla, COOTHOIICHHE SKBHBAJICHTHOCTH.

13. BnwmsHHE TETEpPOTeHHOTO PACIIONIOKEHH OJIIOKOB Toprodero Ha K03 QuIueHTH B popmyre 4-X
COMHOXUTEJIEH.

14. DddexTuBHOCTH TONIOmAONMX cTepKHEeH. OT 4ero 3aBUCHT I(PQPEKTUBHOCTH CTEP)KHS B
LEHTpe peakTopa?

15. Kak mensercst 3 ()eKTUBHOCTh B 3aBUCUMOCTH OT MECTa IIOCTAHOBKU CTEPI)KHS B peakTope?

16 BLIFOpaIOIlII/IC TMOTJIOTUTECIIU, HAa YEM OCHOBAH NPUHIMII UX HUCIIOJb30BaHUA.

17. TlonsTHe pEaKTHBHOCTH, TeMIeparypHble KO3()(UIMEHThl PEaKTUBHOCTH, 3aBUCHMOCTH
K03 punneHTOB B hopmyiie 4-X COMHOKHUTEICH OT TEMIIEPATYPHI.

18. 3amac peakTHBHOCTH M €TI0 COCTaBJISIOIIHNE.

19. TloBemeHme NoTOKa HEHTPOHOB B MOAKPHUTHYECKOM M KPHUTHUECKOM PEAKTOPE C BHEHIHUM
MCTOYHHKOM HEHTPOHOB.

IIpumepHoe 3aaHue 1J151 KYPCOBOIi padoThI

3aganue: IlpomsBectu HEUTPOHHO-(PU3MYECKHI pacyeT AaKTUBHOM 30HBI (B TOMOT€HHOM U
reTepOreHHOM MPUOINKEHUHN).

3aaHHbIe TapaMeTphbl PACUETHOM CXEeMBbI:

W = 5500 MBT — TemnoBast MOIITHOCTh peakTopa

KBT o
q = 5 -_ CpGI[HfIfI JIMHECUHAA MOIIITHOCTH TB3JIOB
M

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

dtgy = 6 MM — Hapy)KHBII THaMeTp TBAJIA

T = 250 MM — m1ar pacroJio’KeHHs! KaHaJIOB B aKTUBHOM 30HE

D = 60 MM — HapyXHbII JUaMETP TEIUIOBBLACIIAIONIETO KaHaja
Ntgy = 19 — yuca0 TBAJIOB B KaHaje

0y = 2 MM — TOJIIIMHA CTEHKH KaHaja

61y = 0.5 MM — TonmuHA 000JIOYKH TBIJIA

Yvo, = 10 CM% — IJIOTHOCTH TOIJIMBA

Yexon kaHayia ¥ 000JIOUYKH TBIJIOB BBLIMTOIHEHEI U3 IMUPKOHUA.

PaccuuTeiBaeTCs XOIOJHBIH, pa30TPaBICHHBIN, HE3AIIUIAKOBAHHBIN PEakTop.

T, = 293K

6.2. Onucanue nokasareJieil U KpUTEPUEB KOHTPOJIA YCIIEBAEMOCTH, OIIUCAHUE LKA
OLICHHBAHUS

[Tponienypsl oneHuBaHUA (HOPMHUPYEMBIX KOMIIETCHIIMN OMPEAEISIOT CISAYIOMNUEe HOPMATUBHBIC
TOKyMeHTbI, paspaboranHbie B HI'TY u Kk KOTOpbIM BO3MOXKEH JIOCTYyll Ha caiTe y4deOHO-
METOANYECKOTO yIpaBICHUS https://www.nntu.ru/structure/view/podrazdeleniya/uchebno-
metodicheskoe-upravlenie mo Bkianke «HopmaTuBHBIE HOKYMEHTBI M JIOKAJIbHBIE AaKThI 10
obecrnieyeHno oOpazoBatenbHOro npomecca HI'TY»:
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1. Ilonoxxenne o (oHAE OIEHOYHBIX CPEACTB JUISI TPOBEACHUS TEKYLIEro KOHTPOJI,
MIPOMEKYTOYHOM aTTECTAllMU U TOCYIapCTBEHHONW MTOTOBOM aTTECTAlMK O0YYaOIIUXCsl MO MPOrpaMMam
BoIciiero oopasosanus (HI'TY T1BJ1-11.4/158-23).

2. TlonoxeHue O TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U MPOBEACHUU MPOMEKYTOYHON aTTECTAIMH
oOy4varoruxcsi Hmkeropoackoro rocyaapcTBeHHOT0 TeXHHYECKoro yHuBepcutera uMm. P.E. AnekceeBa
(HI'TY IIBJT 11.1/30-23).

B pesynbrare usydenusi nucuUIUIMHBL «Du3MKa SOEPHBIX PEAKTOPOB» OOYyYarOUIHECs OJIKHBI
npuoOpecTd 3HAHUS, YMEHHS W HaBBIKH, CGHOPMYIUPOBAHHBIE B JECKPUNTOPAX JAOCTHXKCHUS
kommereHmii OIIK-1 u IIKC-5 u ¢ KOTOphIMH OHHM TOTOBBI BBINIOJIHATH KOHKPETHBIE JEHCTBUS,
NPONKMCAHHBIE B MHIMKATOpPaX JOCTI)KEHUS TeX K€ KommereHIwi (Ttabmuma 2). OueHuBaHue
dhopmupyembix komnetreHui OIIK-1 u [TKC-5 B mporiecce TekyIiero KOHTPOJIs 3HAHUH OCYIIECTBIISAETCS
M0 KPUTEPHSIM | TTOKA3aTEeNsIM, IPUBEACHHBIM B TabmuIle 6.
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Tabauna 6 — Kpurepun, nokasaresm U MIKaJIa OlleHUBaHUSA (POPMUPYEMbIX KOMIIeTEHIMIA B MPolecce TeKYIero KOHTPOJIs 3HAHUM

Konpr Buner n Kpurepun IToka3aTenu oneHUBaHUS 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 | XOpouIo Bnageet | [loBepxHOCTHO BiageeT |He Buageer Teopernueckum
MOIIK-1.2 |3aHATHA 3HaHue U | TEOPETUUECKUM  MAaTepUajoM; | TEOPETUUECKUM MaTepHalioM IO | TEOPETUYECKUM MaTepHuagoM MO TUCIUILINHE;
MIpUMEHEHUE yMEeT CBOOOIHO TMOJIb30BaThCS |AUCIUILTAHE, HO B OT/CNBHBIX | MATCPUAIIOM Mo [HE  yMeeT  MOJIb30BaThCA
HU3YYEHHOTO CIIPaBOYHOMU JIUTEPATypOH; | pazaenax JIOTYCKAaeT | AMCLUIUIMHE;, HE CIOCOOEH | CPaBOYHOM JIUTEPATypoOi; HE
TEOPETHYECKOTO | CIOCOOCH TPHUMEHSATh METOJIBI | HETOUHOCTH; yMeeT | yBepEeHHO TIOJI30BATKCS | CIIOCOOCH MPUMEHSITh METOIBI
MaTepHuaa MaTeMaTHYECKOTO aHalnu3a U |I0JIb30BaThCs CIPaBOYHOH | CIIPAaBOYHOM  JHTEPaTypOH; | MAaTEMaTHYECKOTO aHalk3a M
MOJICTAPOBAHUS B | INTEPaTypOii; crioco0OeH [He B TOJHOM  00BEME | MOJCIHPOBAHU B
po¢eCCHOHATBHOM MIPUMEHSTh METO/IbI | CIOCOOCH TIPUMEHATH | IPOPECCHOHATBHOM
JIEATEeIILHOCTHU u cAenaTh |MaTEeMaTHYECKOTO aHATN3a M |METOABl MAaTeMaTHYeCKOTO | IeSTeTbHOCTH, HE  yMeeT
BBIBOIbI MOJETUPOBAHUS B|aHamM3a U MOJCIUPOBAHMSA | eaTh 00OOIICHHUS, BBHIBOJIBI,
npoeCCHOHATBHOM B po)eCCHOHATIBHOM | UTO MPEMATCTBYET YCBOCHHIO
JIeSITCILHOCTH, HO | ACSTCIIBHOCTH, MOCIIEAYIONIEr0 MaTepuaia
3aTPYIHAETCS CAeNaTh BBIBOJBI |JOMYCKAIOTCS  OTHAETbHBIE
CYyILIECTBEHHbIE OIINOKH,
UCTIPaBJIEHHBIC C MOMOIUIBIO
TperoaBaTens
TIKC-5 UIIKC-5.1 Kpurepwnit 2 3ananue BBIIIOJTHEHO 0e3 | 3agaHue BBIIIOJHEHO, METOIMKA | 3a1aHUE BBIITOJIHEHO, | 3aJaHHEe  HE  BBIIIOJHEHO,
HIIKC-5.2 Crenenn OIIHOOK €ro BBITIOJHEHHUS BBIJCP)KAHA, | METOJUKA €0 BEHITIOJHEHUS | METOJUKA €r0  BBHITOJHEHUS
TOTOBHOCTH K HO JIOTIYIICHBI HE3HAYUTEIBHBIC |[B II€JIOM BBIICpIKAaHA, HO | OIMIHOOYHA
MIPOBEACHUIO OomMOKH B pacyeTax JOIYIICHBl  3HAYUTEJIbHEIC
HWH)KEHEPHBIX OmMOKH B pacdeTax
pacueToB
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B coorBerctBuum c IlonoxkeHneM O TEKylleM KOHTPOJE YCIIEBAEMOCTH M MPOBEICHUU
MPOMEXYTOUHOM arrectanuu oOydarommxcs HIKeropoJackoro ToCylIapCTBEHHOTO TEXHHUYECKOTO
yauBepcutera uM. P.E. Anekceesa (HI'TY IIBJl 11.1/30-23) mo wToram TeKyIIero KOHTPOJS IO
AUCHUIUIMHE B CEMCCTPC MpPCroAaBaTCyib pCIIacT BOIPOC O BO3MOKHOCTHU HNPOXOXKICHUA CTYACHTOM
MPOMEXYTOUHOHM arrecTanuu 1o aucuuruinHe. OOydaromiuecsi, He BBINOJHUBIIMNE MUHUMAJbHbBIE
TpeboBanus Mo paboueit nmporpamme aucuumuiuabl (PTIJ]) u umeromme 1o 50% mpomycKoB 3aHSTHIA,
MOJIYYalOT OIICHKY «HEYIOBIIETBOPUTEIHHOY» («HE 3aUTEHO») M0 JaHHOM THUCIUIUIMHE.

I[HSI BBITIOJTHEHU S MUHUMAJIbHBIX Tpe6OBaHI/II>'I MO0 U3Y4YCHHUIO JUCIUIIIINHBI o6yqa101uneca JOJI?KHBI
UMETh TOJIBKO MOJIOKUTENbHBIE OLIEHKH MO TEKyIIeMy KOHTPOJIIO MX 3HaHWH Ha BCEX 3aHATHUAX, Ha
KOTOPBIX OHHU MNPUCYTCTBOBAJIM H BBICTYHNAJIX C OOKJIaJdaMUu WU COO6H_[€HI/ISIMI/I 1 BBIIIOJIHAIN

IIPaKTUYECKHE 3aJaHus, BKJIOYasi 00s3aTe/IbHOE IPUCYTCTBHE HA KOJUIOKBUYME (IIPH HATUYHH).
OnenuBanue GOpMUPYEMBIX KOMIETEHIMHA IO KypCOBOW paboTe M IK3aMEHY OCYIIECTBIISETCS O
1IKaJle OLICHUBAHUS, IPE/ICTaBIEHHON B Tabuuue /.

Taoauua

7 - IHIkaxaa

NMPOMEKYTOYHOM aTTeCTALMHU

OICHUBaAHUA

(opMupyeMBbIX KOMIETEHIHH B Ipoluecce

Komnerenmun YposeHs OmnncaHyne OIKaibl OLCHUBAHUS Ha 3a4eTe
YCBOEHHS
OK3aMeH Bricokuit ypoBeHb «5» | B cooTBeTcTBHE ¢ KpuTepusaMu « OTIMIHOY» TaOIHUIIEI 6.
OIIK-1 (oTyIM4HO)
IIKC-5 Cpenunii ypoBeHb «4» | B cooTBeTCTBHM ¢ KpUTEpUAMH «XOPOIIO» TAOIHIIBI 6.
(xoporio)
[Toporoselii ypoBeHb «3» |B cooTBeTcTBUM C KpUTEpUAMH «Y TOBJICTBOPUTEIHHOY TAOIUIIBL 6.
(YIOBJIETBOPUTEIIHHO)
MuHuMaNbHBINA ypoBeHb | B cooTBeTcTBUU ¢ KpuTepuaMu «HeynoBIeTBOPUTENIBEHOY TaOIHUIIHI 6.
«2»

(HEeyIOBJICTBOPHUTEIBHO)

Kypcosas pabota

Bolicokuil ypoBeHb «5»

PaboTa BhInoIHEHA a0OCOMIOTHO BEPHO, MCTOJIMKA €€ BBITIOJTHECHHUA TOJIHOCTHIO

IIKC-5 (oTaM4YHO) BBIJIEpKaHa.
Cpenuuii ypoBeHb «4» |PaboTa BbIMONHEHA C HEOONBIIMM KOJHYECTBOM HEIOYETOB, METOIUKA €€
(xopom0) BEITIOTHEHNSI BBIICp)KaHA, HO JOMYIICHB HE3HAYMTEIbHBIC OMMOKH B

pacydcTax.

IToporoBslii ypoBeHb «3»
(YIOoBIEeTBOPUTEIHHO)

PaGora BbImoNHEHA C OONBIIMM KOJIMYECTBOM HEJOYETOB WM C OJHUM
CYHICCTBECHHBIM HCAOYCTOM, MECTOJUKA €€ BBIIIOJHCHHUS B LICJIOM BbBIACPIKAHA,
HO JOMYIICHBI 3HAYUTCJIbHBIC OIIHOKU B pacucTax.

MuHuManbHbIA YPOBEHD
«@2»
(HEeyIOBJICTBOPHUTEIHHO)

Pabora BbIMOSMHEHA TMOJHOCTHIO HE BEPHO, METOAMKA €€ BBINOJIHEHHS
onnboYHa.

7. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCIHUITJINHbI

7.1 YueOHasi iuTepaTypa, NevyaTHble U JIeKTPOHHbIE U31aHusl OM01M0TeYHOro (poHaa

bubnroreunsiit GOHT yKOMITJIEKTOBAH MEYaTHBIMU U DJIEKTPOHHBIMU M3aHUSIMHU U3 pacueTa He
MeHee 0,25 3x3eMIIIsipa KaKI0ro U3 U3/1aHNH, YKa3aHHBIX HUKE Ha KaXkJI0ro 00yJaromierocs U3 yucia
JIU1, OTHOBPEMEHHO OCBAMBAIOLIMX JAHHYIO TUCLIUILIAHY.

Tabanna 8 — Cnucok y4eOHOM JINTEPaTYPhbl, NeYATHBIX M 3JIeKTPOHHbIX H3IaHUM

Ne Bubnuorpadudeckoe onucanue (aBTop, 3ariaBue, BUI U3AaHUSI, MECTO, U31aTEILCTBO, Komngectso
n/n TOJ] U3aHUs, KOTMYECTBO CTPAHHIY) 3K3EMIUIIPOB B
O6ubnnoTeke
1. OcHOBHasI TUTEpaTypa
L |nc. CrepMmaHn, TeroBble ¥ aTOMHBIC IEKTpHUecKue cTanmuu. - M.: 3. nom MDU, 2008. — 464 8
c.
2. IM.A. Ckauek, OOpamenne ¢ oTpabOTaBIIMM SJIEPHBIM TOIUIMBOM M PaJIMOAaKTHBHBIMH OTXOJlaMU 6
ADC. —M.: U3n. nom MDU, 2007 — 448 c.
3. |I'.H. Bracuues, ®usuka sipepusix peakropoB. HI'TY um. P.E. Anekceesa. — H. Hosropon, 2008. — 89
104 c.
4. 1011 CyxapeB, ®usuka snepHeix peakropoB neneHus. HI'TY wum. P.E. AnexceeBa. — H.
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Ne Bubnmuorpadudeckoe onucanue (aBTop, 3ariaBue, BUI U3TaHUS, MECTO, H31AaTCIBCTBO, Komnaectro
n/n IO/ U3/1aHHs, KOJIMYECTBO CTPAHHIT) SK3EMILIIPOB B
OoubmoTeKe
Hosropon, 2012. — 323 c.
2. JlonoaHUTENIbHAS TUTEpATypa

5 |cMm. Hmutpues u np. OcHoBHOE 06opynoBanne ADC ¢ KOPIYCHBIMH PEaKTOpaMH Ha TETUIOBBIX 90
HelitpoHax. YueOHuk. — M.: MammaocTpoenue, 2013. — 415 c.

N Kpamepos, S.B. IlleBenés. UMHkeHepHBIE pacdeThl SIEPHBIX pPeakTopoB. M.: 4
OuneproaroMusaar, 1984. — 736 c.

7. |BI. Tanues, JI.JI. Kammmesckuii, P.C. Jlememes u ap. SlnepHble dHEpreTUYECKHE YCTAaHOBKH. 31
VYuebHOEe mocobue st By30B; mon obml. pemaknmeit H.A. lomnexams. — M.: DHeproaroMusuar,

1990. - 629 c.

8. |IB. VYcewmun, E.B. Kycmapries. Peaktopsr Ha ObICTpBIX HeliTpoHaX. YueOHOE mocoOue i By30B; 80
o pex. ©.M. MuternkoBa. — M.: DHeproarommsaart, 1985. — 288 c.

9 |m.s. EmenbsiHoB, B.11. Muxan, B.W. Cononnn. KoHcTpyrpoBaHue saepHBIX peakTopoB. YueOHOoe 21
rocoOwue JuIs By30B; rmoJi oour. pepakiued H.A. Jlomnexxans. — M.: Duepromsnar, 1982. — 400 c.

7.2. CnpaBo4Ho-0uOaHOrpaduyueckasi 1 HaAy4YHasi JUTEeparypa
Tabanna 9 — Cnucok cnpaBoyHo-0ubaHorpadguyueckoil M HAY4YHOMH JUTEPaTypPhbl
Ne bubanorpaduueckoe onucanue (aBTop, 3ariaBue, BUI U3aHUs, MECTO, H3IATEIbCTBO, TO Konngectso
/1 | W31aHMs, KOJIMYECTBO CTPAHHUI]), HAUMEHOBAaHHE IIEPUOIMYECKOTO U3AaHHs, CAUT U3AaHHS UITH 3K3EMIUIIPOB B
W3/aTeNbCTBA, CTPAHUIA HH(HOPMALIMOHHOTO cCalTa 6ubnuorexe win
MEPUOIUIHOCTh
BBIITYCKOB
1. CripaBouHO-0HOIMOrpaduueckas JUTEpaTypa

Limn Kupmmnos u ap. CripaBoYHHK IO TEIUTOTHAPABINISCKAM pacdeTaM B SICpHOU YHEPTETHKE B 12
3-x romax. T. 1; mon o6ur. pea. I1.JI. Kupunnosa. — M.: U3gAT, 2010. — 776 c.

2. |TLJL Kupmmnos u ap. CripaBOYHHK MO TEIUIOTHAPABINIECKHM pacdeTaM B SICpHOU YHEPTETHKE B 17
3-x tomax. T. 2; mox o6m. pen. [1.JI. Kupunmosa. — M.: U3nAT, 2013. — 688 c.

3. |ILJL Kupunnos u ap. CrpaBouHHK IO TEIUIOTHAPABINYECKUM pacyeTaM B SJepHOH YHEpPreTHUKE B 28
3-x tomax. T. 3; mox o6mur. pex. [1.JI. Kupummosa. — M.: MsnAT, 2014. — 688 c.

4. |B.IL Bbob6kos, A.W. bioxun, B.H. Pymsannes, B.A. Conosbes, B.I1. TapacukoB. CripaBOYHUK IO 9
CBOMCTBaM MaTepHaloB Uil MEPCHEKTUBHBIX PEaKTOpHbIX TexHonoruil. Tom 3. CpoiicTBa
mornoTuteneit HeWrtpoHoB. Kumra 1. [lormomaromme Matepmaisl Ha OCHOBE Oopa W €ro
coenuHenuit; mox obmr. pen. B.M. TTorurasckoro. — M.: U3nAT, 2013. — 632 c.

5. [Nacmopt mporpaMMbBl HMHHOBAIIMOHHOTO PAa3BUTHA M TEXHOJOTHMYECKOW MOACPHHU3ALNN OnexTpoHHoe
lockopnopanmu ~ «Pocatom» Ha mepuony g0 2030 roma (B TpakmaHCKOH dYacTu): n3/laHne
https://www.rosatom.ru/upload/iblock/5e1/5e130b6e7fba0fb511f400defad83aca.pdf wa caiime
Www.rosatom.ru

6. | «AtomInfo.Ru»:  HesaBucuMblii  MH(OPMALMOHHO-aHANIMTHUeCKHi  caiit  AtomInfo.Ru| — D7EKTpoHHOe
(cugerensctBo 0 perucrparmn CMHU D Ne ®C77-30792, Boigano DeaepanbHol ciyx00ii mo| HMEPHOAMIECKOC
HaJ30py B chepe MacCOBBIX KOMMYHHKAIIM#, CBSI3U M OXPaHBI KYJIbTYPHOTO Hacieaust 26 nexkadps U3IAHAC
2007 rona)

2. Hayunas nutepatypa

7. | «Aromnas sueprusy». Hayuno-texunueckuii xyprain — M.: HKO «Penakuus sxypHana «ATomas| | Pa3 B MECsIl
sueprust» (Scopus, Web of Science, nepeunn BAK u PUHII): j-atomicenergy.ru

8. «Bompocsl aromHol Hayku U TexHHkH. Cepusi: TepMmosinepHblii cuHTe3». HayuHO-TeXHUYEeCKUit 4 pasa B 1oJ
xypHan. — M.: HULL «Kypuatockuii unctury» (Scopus, Web of Science, nepeunu BAK wu
PUHLI): http://vant.iterru.ru/vant.html

9. |«Bompocskl aromHOl Haykn u TexHukd. Cepusi: DU3MKa sIEPHBIX peakTopoBy. Hayuo- 5 pa3 B roj
TexHuueckuil xxypHai. — M.: HULL «KypuatoBckuii nHcTHTYT» (SCOpUS, Web of Science, Science
Citation Index, INIS Atomindex, HepeyHH BAK u PUHLI):
http://nrcki.ru/catalog/index.shtml?g_show=37331

10.| «(M3BecTus BHICIIMX yueOHBIX 3aBeneHuil. SnepHas sHepreTHKa». HaydHo-TeXHHUECKHil KypHALL 4 pa3a B roq
— O6nuuck: UATD HUAY MU®U (Ulrich’s Periodical Directory, nepeusn BAK u PUHLI):
https://nuclear-power-engineering.ru

11, AToMHBIe CTaHIMHM MaJIOl MOIIHOCTH: HOBOE HaTIpaBJICHUE Pa3BUTHA dHEPreTHKH: T. 2 /oK pen. ONeKTpOHHOS
akax. PAH A. A. CapkucoBa. — M.: Akamem-Ilpunt, 2015. — 387 c.: 1. — ISBN 978-5- n3JIaHue
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Neo bubnuorpaduyaeckoe onucanue (aBTop, 3arjiaBue, BUI U3IAHUSA, MECTO, H3/1aTEIbCTBO, TOJ KonnuectBo
/1 | W3IaHUs, KOJIMYECTBO CTPAHUII), HAMMCHOBAHHUE ICPUOTUUCCKOTO U3IAHUS, CAUT M3IaHUsI WIH 9K3EMIUISIPOB B
U3JIaTeNbCTBA, CTPAHUIA HHPOPMAIIMOHHOTO caiiTa OHOJIMOTEKE WIIH
MEPUOTUIHOCTh
BBIITYCKOB
906324-04-7 (B mep.)

7.3. MeToanyeckue yKa3zaHusl, PpEeKOMEHIAIUN U IPyrue MaTepuajbl K 3aHATHAM

B momomp ydyacTHrKaM o0Opa3oBaTelbHOrO Ipolecca (mpernogaBareiasM U cryaeHTam) B HI'TY
pa3paboTaHbl CIeIYIOINE y4eOHO-METOIUICCKIE IOKYMEHTHI:

1) MetoinvecKkue PEKOMEH/IAIMU 110 HPUMEHEHHIO HMHTEPAKTUBHBIX (HOpPM, METOJOB U
TEXHOIOTUI 00y4eHNS,

2) MeToauveckre peKOMEHIAINY K JCKIIMOHHBIM M PAKTHYCCKUM 3aHITUSIM 10 JIUCIUILINHE;

3) MeToanyeckne peKOMEHIANNHN 110 0(OPMIICHHIO MPAKTUYCCKUX PA0OT O0YUAIOIIMXCS

4) Metoauyeckue PEKOMEH/IAIMK 10 OPraHW3alUU U [IAHKPOBAHHIO CAMOCTOSTEIbHOW PabOThI
CTYJICHTOB 10 JIUCIUILIUHE.

VYkazaHHble MaTepHalbl pa3MelleHbl B 3JEKTPOHHOM BHJE Ha caiiTe y4eOHO-METOAUYECKOTO
ynpaenenust  https://www.nntu.ru/structure/view/podrazdeleniya/uchebno-metodicheskoe-upravlenie B
pyoOpuke «MeToardeckue MaTepHallbl 0 oOecrieueHu o oopa3oBaTesbHOro mporecca HI'TY ».

8. HTH®OOPMALMOHHOE OBECIHEYEHUE JTUCHUIIJIMHBI

I[I/ICIII/IHJII/IHa, OTHOCUTCAd K TIpylnmne AUCHUIUIMH, B paMKax KOTOPBIX MNPCAIoIaractcia
UCIOJIb30BaHNE MH(POPMAITMOHHBIX TEXHOJIOTHH KaK BCIIOMOTaTEIbHOTO MHCTPYMEHTA JJIsl BBITIOJTHEHUS
CIICYIOLIHX 3a/1a4:

— IEMOHCTpAIHS TUAAKTUICCKUX MaTEPHUAIOB C UCIIOJIb30BAHUEM MYJIbTUMEIUHHBIX TEXHOJIOTHIA,

— HCTIOJIb30BaHUE IEKTPOHHOM 00pa30BaTelIbHON CPe/Ibl YHUBEPCUTETA;

— OpraHM3aIys B3auMOJICHCTBHS C 00YYAIOIMMHCS TOCPESICTBOM JIEKTPOHHOM ITOYTHI.

8.1. Ilepeyenb pecypcoB HH(POPMAIMOHHO-TETEKOMMYHUKAIIMOHHOWH ceTH «VHTepHETY,
HeOOXOMMBbIX /IJIsl 0CBOEHUSI THUCIUTLIMHBI

Caiit HayuHo-TexHu4eckoun onommorexku (HTB):

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

- anektponHas 6ubnuorexka HI'TY: https://library.nntu.ru/megapro/web:;

Ha ctpanune caiita HTB 1o coOTBETCTBYIOIIMM BKJIJKaM BO3MOXEH JOCTYI K HEOOXOIWMBIM
pecypcaM Ha CIEIYIOIMX CTPAHUIIAX |

- «DneKTpoHHas OMOIMOTEKa» O BKIIAJKe « DNEKTPOHHBIN KaTanor HI' TY»;

- «DNeKTpOHHO-0ubMoTeuHas cuctema «Jlanp» mo Bkiagake «9bC «Jlanby;

- «ObC «KOHCVYJIBTAHT CTYJAEHTA - CryneHueckasi 3J1eKTpOHHAsE OMOIMOTEKa» 110
BKJIagKe «IBC «KoHCynbTaHT CTYyIEHTaY.

Tab6auna 10 — [lepeyeHb 31eKTPOHHBIX OUOJIHOTEYHBIX CHCTEM

Ne HanmenoBanne OB6C Ccplaka k 9BC

1 KoHCynbTaHT cTyieHTa http://www.studentlibrary.ru/
2 Jlaub https://e.lanbook.com/

3 FOpaiit https://biblio-online.ru/

4 TNT-ebook https://www.tnt-ebook.ru/

Kpome Toro, ¢ caiita HTB Bo3MoxeH pocTyn K HHGOPMATMOHHO-aHATUTUIECKIM I1aT(opmam ¢
uHpopManve O BeAyIIUX MEXKIYHAapOIHBIX HAy4yHBIX MyOnukanusx Scopus Preview, a Takxke K
pedepaTuBHBIM KypHanaM, BbIOpaHHBIM M3 0a3 JaHHBIX Bcepoccuiickoro MHCTHTyTa HAay4HOW M
TexHuueckor uHpopmanuu Poccuiickoii akagemun Hayk (BUHUTU PAH) u BoimucsiBaembiv
HTB.

C xommbroTEpOB crnenuanusupoBaHHbelx ayauropuit HTB (ayn. 2201, 2210, 6162)
BO3MOJKEH JIOCTYM K BHEIIHUM pecypcam:

- mpoecCUOHANIBLHBIM cripaBo4HbIM cucTeMaM «Koncynbrantllmocy, « TexakcnepT»;
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https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_interakt_obuch.pdf
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http://www.nntu.ru/RUS/biblioteka/bibl.html
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http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/
https://www.tnt-ebook.ru/

- ®enepanpHomy uHbopmalmonHomy Gouay crangapToB OI'YII «CtangapTurdopm.

B cBoOOHOM JOCTYIIE HAXOISATCS:

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

- Hay4Has AJIeKTpoHHas oudanoreka «Kubdep Jlenunkay: https://cyberleninka.ru/journal;

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

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

8.2. IlepeyeHb NPOrpaMMHOro obecnevyeHus
B tabnuue 11 ykazan nepeuens npodeccruoHalbHbIX 0a3 JaHHBIX U UH(GOPMAIIMOHHBIX CIIPABOYHBIX
CHCTEM, K KOTOPBIM 00ecTiedeH AOCTYN (yIaJeHHBINA JOCTYI)
Taoauna 11 - Ilepeyenb coBpeMeHHBIX NPOeCCHOHAIBbHBIX 0a3 JAHHBIX U MH(POPMALMOHHBIX
CHPABOYHBIX CHCTEM

Ne HaumenoBanune npogeccrnoHanbHOM 0a3bl TaHHBIX, Hoctyn k pecypcy (yAaneHHbIH T0CTYI C
nHGOPMALMOHHO-CIIPABOYHON CHCTEMBI YKa3aHUEM CCHUIKW/AOCTYII U3 JIOKAJIbHON CETH
YHHBEPCUTETA)

1 ba3za  fmaHHBIX  CTaHZApTOB U PErJIaMEHTOB https://www.gost.ru/portal/gost
POCCTAHJAPT /[home/standarts
CrnpaBouHas MpaBoBas cUCTeMa .

5 JIOCTYT U3 JIOKAITbHOM CEeTH
«KoncynprantlLmoc»

6 | UadopmanmonHo-cripaBouHas cucreMa «TexkcmepTy JIOCTYII U3 JIOKAJIbHOW CEeTH

9. OBPA3OBATEJIBHBIE PECYPCbI JJI1 HTHBAJIMAOB U JIUI] C OB3

B Tabmume 12 yka3aH mepedeHb 00pa30BaTENBHBIX PECYpCOB, HUMEIOMUX  (OPMBI,
aJanTHPOBAaHHBIC K OrPAHUYCHMSM HX 370POBbS, & TaKKe CBEICHUS O HAIMYMU CIEHHATbHBIX
TEXHUYCCKUX CPCACTB 06y‘~IeHI/I$I KOJUICKTUBHOTO W HWHAWBUAYAJIBHOI'O II0JIb30BAHUA. I/IH(l)OpMaIII/Iﬂ
pasMenieHa B mojpaszziene «JlocTymHas cpema» crenMaIM3MpoBaHHOro pasgena caidta HI'TY
«CBezenus 00 00pa3zoBaTelibHOM opranu3aimmy:_https://www.nntu.ru/sveden/accenv/.

Ta6auna 12 - O6pa3oBaresibHbIe pecypcsl s nHBaaua0B 1 Jui ¢ OB3

No [lepeyenb 00pa3oBaTEIBHBIX PECYPCOB, CBeneHus 0 HaJTMUUU CIIEIHAIbHBIX
/I MIPUCTIOCOOICHHBIX IS UCTIOIb30BaHHUS TEXHUYECKUX CPEIICTB 00yUCHUS
uHBamuaaMu u junamu ¢ OB3 KOJUIGKTHBHOTO U MHIHUBHIYaJIbHOTO
MOJIb30BAHUS

1. | ObC «KOoHCYNIbTaHT CTyACHTA» O3BydYKa KHUT ¥ YBeIHUEHUE MpudTa

2. | OBC «Jlaub» CrenuanbHOe MOOWIBHOE TPUIIOKEHHE - CHHTE3aTOP
pevH, KOTOPBIA BOCHPOM3BOJUT TEKCTHI KHUT U MEHIO
HaBUTAIIH

3. |9BC «HOpaiiT» Bepcust muist cmaboBuasmx

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOANUMOE JJIs
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOT' O ITPOLHECCA IO AUCIUIIJIMHE

VY4eOHbIl mnpouecc MO JAHHOW JUCIUIUIMHE OOECHeYeH COBPEMEHHBIM ayJUTOPHBIM H
nabopaTopHbiM (oHIOM. B mpouecce mpoBeAeHHs ayAMTOPHBIX U CAMOCTOSITENIBHBIX 3aHATHUI
MpenojaBaTeid U CTYAEHThl MMEIOT BO3MOXKHOCTH JIOCTYNa K MH()OPMAIIOHHO-KOMMYHUKAIIMOHHON
cetu «MHTEepHET», Kak Ha Tepputopun HI'TY, Tak u BHe ee.

Jns  ocymiecTBieHUs: 00pa3oBaTeNbHOTO Tpolrecca Mo AucuumuinHe «®Pusuka sIepHBIX
PEaKTOpOB» MOTYT ObITh HCIOIb30BaHbl MaTepUaIbHO-TEXHUUECKas 0a3a U MporpaMmMHoe oOecreueHue,
npecTaBieHHble Tabnwuie 13.

Tadmuma 13 - OcHAIIEHHOCTh AYAUTOPHI M MOMEIIEHHI JIsl CaMOCTOSITEIbHOI PadoThI
CTY/ICHTOB 110 AUCHHUILIMHE

22
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Howmepa u HaumenoBaHus
ayIUTOPUHN U IOMEIICHU IS
CaMOCTOSATEIILHOW PabOTHI

OCHAaIIEHHOCTh aAYAUTOPHHA U
MOMEILEHNH /151 CAaMOCTOSITEILHOM
paboTsl

IlepeueHpb TUIIEH3MOHHOTO
MIPOrPAaMMHOTO 00ECIICUCHHSI.
PexBU3NTHI MOATBEPIKAAIOLLIETO
JIOKyMEHTa

1 |5115, 5209, 5210, 5220, 5225,

Jlocka menoBas.

Microsoft Windows 10 (moamucka

CaMOCTOSTENTFHON pabOTHI

e PecuBepHast eMKOCTb.

e MHBepTOp.

e ["a3oanHanuzarop.

e ["a30BbIil pacxogomep.

e Habop nHEBMOMETPUYECKUX 30HIOB.
e KHII.

e [I3BM IntelCore (TM) 2 Duo
E7400.

e MHOTOpYHKINOHATHHEIC
SKCIIEpUMEHTaNbHbIe  CTeHAsl DT-4,

DT-5, ®T-10 ¢ TXKMT.
OkcnepuMenTanbHbIi ctern OT-40
10 KCCJIEIOBAHUIO CMEIIEHUS

IIOTOKOB XHMJIKOCTEH B 3JIEMEHTaX
A9Y.

5232, 5236 Hoyt6yk HP Intel® Core™ j3-5005U | DreamSpark Premium, norosop Ne

Vuebusie  ayguropuu  jaist| CPU @ 2.00GHz 2.00 GHz 8 Gb; 0509/KMP ot 15.10.18)

MPOBEICHUS Jekuuit, | MynbTUMeUHHBIN TPOEKTOP Dr.Web (c/u ZNFC-CR5D-5U3U-JKGP ot

CEMHHAPOB, MPAKTHIECKUX | CTAI[HOHAPHBIN MOTOIOUHEIA Epson 20.05.2024)

3aHATHH, TPYIIOBBIX n| EB-X500; MS Office 2010 MS Open License,

HHIIMBUYATbHBIX DKpaH. 60853088, Academic

KOHCYIIbTAIINH, TEKYIIETO Adobe Acrobat Reader DC-Russian

KOHTPOJII W MPOMEKYTOUHOM (MTpopuertapuoe I10)

aTTecTaluu 7-zip (Ceo6oanoe 10, GNU LGPL)
OpenOffice.org 2.3.0 Professional, Sun
Microsystems Inc. (ceo6oanoe I10)
Google Chrome, Bepcus 49.0.2623.87
(cBobomnoe I10)

Jlabopatopus «PeakTopHad | 4 HayaHo -  WCCIe/OBATENBCKHMil Microsoft WindOV\{S 10 (moamucka

TUAPOIUHAMUKAY IS a3pOMHAMHHECKHiT KomIueke DT-50. DreamSpark Premium, norosop Ne

0509/KMP ot 15.10.18);

Astra Linux (Orel) 2.12.432;

P7 Oduc (c/H 5260001439);
Pacmpoctpansemoe o cBOOOHOI
JUIICH3UH:

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

- Adobe Acrobat Reader DC, Bepcus
2015.010.20060, //get.adobe.com/reader,
6ecmnarnoe I10;

- Google Chrome, Bepcus 49.0.2623.87,
oecurarnoe I10;

MATLAB, Bepcus R2008a, 6ecrutatHOE
IIo.

5214

HudopmannonHo -
o0pa3oBaTeNbHbIl LEHTp AN
HPOBENICHUS MPAKTHIECKHUX
3aHATHH,  KOJUIOKBUyMa |
CaMOCTOSITENILHON PabOThI

Pabouee mecro crynenTta — 28

Jlocka MenoBasi;

I[I3BM - 14 mr. (mpomeccop Inter®
Core™ 2 CPU 6320 @ 1.86 GHz 1.87
GHz, O3Y 2 I'b) ¢ moctymom K ceTH
«urepuer» u ObC HI'TY

Microsoft Windows 10 (moamucka
DreamSpark Premium, norosop Ne
0509/KMP ot 15.10.18);

Astra Linux (Orel) 2.12.432;

P7 Odmc (c/u 5260001439);
Pacmpoctpansemoe o cBOOOJHOI
JMLEH3NH:

- Visual Studio 2010 (moamucka MSDN
AA Developer Original Membership, ID:
700493608, 6eccpounast);

- Adobe Acrobat Reader DC, Bepcus
2015.010.20060, //get.adobe.com/reader,
6ecmiarnoe I10;

- Google Chrome, Bepcust 49.0.2623.87,
6ecmarHoe I10;

e MATLAB, Bepcus R2008a, GecratHoe
I10.

11. METOAUYECKHUE PEKOMEH/JIALIMU OBYYAIOIIUMCHA ITO OCBOEHUIO

JUCLUIINHBI

11.1. O0mme MeToaMYeCKHEe PEKOMEHIALMH 11 00y4al0IHUXCS 110 OCBOCHHMIO TUCIHHUILINHBI,

o0pa3oBaTe/ibHbIEe TEXHOJIOTHH

JlMcuuIuIiHA pean3yeTcs IMOCPEICTBOM IPOBEJACHUS KOHTAKTHOH paboThl ¢ 00y4aromuMHCS
(BKJIIOYasi MPOBEACHNUE TEKYIIEr0 KOHTPOJISL YCIIEBAEMOCTH), CAMOCTOSATENbHON paboThl 00ydaroIuxcst

n HpOMC)KyTO‘-IHOI\/'I aTTeCTalnu.

23




KonraktHass pabora MOXeT OBITh ayJIWTOPHOW, BHEAYJUTOPHOM, a TaK)Ke IPOBOJIUTHCS B
ANEKTPOHHON WHGPOPMAIMOHHO-00pa3oBaTenbHOi cpene yHuBepcutera (mamee - DUOC). B cmyuae
MPOBEACHUS YacTH KOHTAaKTHOW paboThl mo mucuumuinae B DMOC (B COOTBETCTBUU C pacnucaHUEM
YyU4eOHBIX 3aHATHI), TPYA0EMKOCTh KOHTaKTHOW paboTel B DMOC sKBUBaJIEHTHA ayJUTOPHOI padoTe.

OCHOBHBIMU 3JIEMEHTAMH CTPYKTYPbI ayTUTOPHOU pabOTHI IO JUCIUILTUHE SIBIISIFOTCS:

— BHJIBI yJTUTOPHOI paboThI;

— (hopMBI ayTUTOPHON pabOTHI, BKIIOYAOIIKE (DOPMBI €€ BBIMOIHEHUSI, JOPMBI MPEACTABICHUS €
pe3ynbraToB u (popmbl KOHTpOIIS ypoBHS ocBoeHust komneTennuii OITK-1 u TIKC-5.

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

— paboTa Ha JIEKIUsX;

— BBINOJIHEHHUE MTPAKTHUYECKUX 3aJaHHii;

— paboTa Ha ceMUHapax U KOJUIOKBUYME.

dopmamu BBITIOJIHEHUS BUJOB ayIUTOPHOIN pabOTHI SABIISIOTCS:

— JIEKILIWY;

— MpaKTUYECKUE 3aHATHUS (CEMUHAPHI, KOJJIOKBUYM, paboTa B MaJIbIX TPYIINax);

— KOHCYJIbTALlUU.

Pe3ynbrarel ayAuTOpHON pabOTHI MPEACTABISAIOTCS B CIEIYIOIINX OCHOBHBIX (hopMax:

— KOHCIIEKTBHI;

— pabouue MaTepHalbl,

— JIOKJIa/Ibl HA CEMUHApax, TE3UCHI BBICTYIUICHUH.

VYposenb pazButus komnerenuuid OIIK-1 u ITKC-5 B pe3ynbraTe BBIOJHEHUS ONPEACIECHHBIX
BUJIOB Pa0OTHI OLIEHUBACTCS:

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

- 0 pe3yJibTaTaM BbINOJHEHUS 3aJlaHUM Ha MPAKTUYECKUX 3aHATUSX U KOJJIOKBUYME (YMETb,
BIIJIETh);

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

OyHKIMOHATIbHBIE CBOMCTBA (hOPM ayTUTOPHOM pabOTHI OMpe/ieNieHbl CBOMCTBAMH MTPUMEHSIEMbIX
TEXHOJIOTU, 00eCTIeUNBAIOIUX U3YUEHHE U OCBOCHHE 00beMa COIepKAHUSI TUCUUIIIMHBI, OTHECEHHOIO
K OIpeeNIeHHO popme.

[IpenogaBanue JAUCHUUIUIMHBI BEHETCS C INPUMEHEHHEM CIEAYIOIUX 00pa30BaTeIbHBIX
TEXHOJIOTUH:

- Ha JIGKIIUOHHBIX 3aHATHUAX - IPOOJIEMHBIE JIEKIINH;

- Ha CEMMHApPCKUX 3aHATUAX - CEMUHAPBI — TUAJIOTH;

- Ha IPAKTUYECKUX 3aHATUSAX — padoTa B MaJbIX Ipynnax, KOJNIOKBUYMBI.

[To uroram Tekymiei ycrieBaeMOCTH CTYJIEHTY MOKET ObITh BBICTaBJIECHA OIICHKA 3a dK3aMeH U 3a
KYPCOBYIO pabOTy MO MPOMEKYTOUHOM aTTECTAI[MU B COOTBETCTBUU C pazzesioM 5.2 Hactosimei PTI/I.

11.2. Meroanyeckue yKa3aHus JJIsl 3aHATHI JIeKIMOHHOI0 THIIA

Jlexuusi, kak (opma BBINOJIHEHUS] ayJUTOPHOW pabOThI, MpHU3BaHA JOHECTH 10 OOYYaIOLIUXCS
3HAaHUS TEOPETUYECKOro MaTepuana JUCHUIUIMHBL Jleknuu oOecreuMBaloT, TMpPekKIe BCETO,
¢opmupoBanue komnoHeHTa «3HaTh» kKomnereHuuit OIIK-1 u I[TKC-5. Ctpykrypa conepxaHus JeKIuil
MpeAyCMaTpUBAET BBEJICHHE, OCHOBHYIO YacThb M 3aKkjiroYeHUEe. Bo BBEIEHMM pPacKpbIBaeTCsl pOJib,
3HAYUMOCTb, COCTOSIHME pa3BUTHSA AUCHMIUIMHBI Ui OTpPAciM HAyKH, TEXHHKH, TexHojoruii. B
3aKJIIOYEHUN OCBEIIAIOTCA C JOCTATOYHOM MOJHOTOW OCHOBHBIE HAIIPABJICHUS PA3BUTHUS COJAEPKAHMS
muctuiiuHel. OOBeMBl  TEOPETHYECKOTO MaTrepHala, H3Yy4aeMOro Ha JIEKIUSX eXKEHEIENbHO,
00ecreurBalOT BBHIMOJIHEHHE 3alUIAHUPOBAHHBIX (OPM ayIAUTOPHBIX 3aHATUA M CaMOCTOSITENBHOM
pabotel ctyneHToB. IIpoGnemHas nexkuusi omnpeaensieTcss IMOCTAaHOBKOW BONPOCOB WM 3ajad,
MOJICJIUPYIOIIUX TMPOOJIEMHYIO, «HANPSHKEHHYIO» CHUTYAlMI0, pa3pelleHne KOTOPOH MPOUCXOIUT
HEMOCPEACTBEHHO («Ha TIJa3ax») B XOJ€ M3JI0KEHHMsI TEMbl Ha OCHOBE BOBJICUEHMSI CTYIEHTOB B
auanoruyeckue GopMbl KOMMYHHUKAIIUHU, AKTUBU3UPYIOIIUE TIO3HABATENBHYIO I€ATEIHHOCTD.

Matepuasbl JIEKIHUH SBISIOTCS OMOPHOW OCHOBOM JUIsl MOATOTOBKHM OOYYAIOIIMXCS K CEMUHAapawm,
MPAKTUYECKUM 3aHATUSAM, KOJUIOKBHYMY U BBITIOTHEHUS 3a/IaHUN CaMOCTOSATEIHHON pabOThI, a TaKKe K
MEPOIPUATHIM TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTECTALIUU MO TUCIUIIIINHE.

B xo71e TeKIIMOHHBIX 3aHATHI PEKOMEHAYeTCsl BECTH KOHCIIEKTUPOBaHHE yueOHOro MaTepuaia.
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11.3. Meroauvyeckue yKa3aHusi M0 OCBOCHMIO JUCUMILIMHBI HA 3aHATHAX CEMHUHAPCKOIO
THIIA

[IpakTrueckue (CeMHUHAPCKWE) B3aHATHS TPEACTABISIIOT COOOW JIeTaTu3alui0 JICKIIMOHHOTO
TEOPETUYECKOT0 MaTepuana M Kak ¢opma TPYINIOBBIX NPAKTHUYECKUX 3aHATHA NPUMEHSIOTCS JUIS
KOJUIGKTUBHOM  TpOpabOTKU  (M3y4eHHs]) TEM, YCBOEHHE KOTOPBIX  OMNpelessieT  KauecTBO
npoeCCUOHATBbHON  MOATOTOBKM, W HpPU OITOM  SBISIOIIMXCS Hanboiee TPYAHBIMH  JUIS
WHIUBUAYAIBHOTO IOHUMaHUs U ycBoeHusl. CeMuHap BKIIIOYAET:

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

- 00CyXJeHHe BOIPOCOB CEMHHapa, B TOM YHCJE: BBICTYIUIEHHS IO OCHOBHOMY BOMPOCY;
BOMPOCHI K BBICTYNAIOIIEMY; aHAJIN3 TEOPETHUYECKHMX U METOIMYECKHUX JIOCTOMHCTB M HEJOCTaTKOB
BBICTYIUICHHUSI, TOTIOJTHEHHS ¥ 3aME€UYaHUs M0 HEMY; 3aKIIOYUTEIFHOE CIIOBO OCHOBHOT'O BBICTYMAIOIIETO
B CBSI3U C 3aMEUYaHUSMU M JTOTIOJHEHUSIMH CO CTOPOHBI CTY/ICHTOB;

- 3aKJIIOUMTENBHOE CIOBO IIpernojaaBaress (MOABEIEHHWE WTOTOB, KpaTKas OICHKa YpPOBHS
00CYXIeHUS BOIIPOCOB B II€JIOM, CHJIbHBIC U C1a0ble CTOPOHBI BBICTYIUICHUH ).

VYcnex ceMuHapa 3aBUCHUT OT KauecTBa MOJIMOTOBKU K HEMY KaK CO CTOPOHBI IIPEroAaBares, Tak u
CO CTOpPOHBI CTyAEHTOB. OCHOBHBIM METOIMWYECKHM JIOKYMEHTOM MpU TOATOTOBKE CTYACHTOB K
JAaHHOMY CEMUHApY SIBJISIETCS €ro IJ1aH, pa3paboTaHHbBIN MpernogaBaTeIeM.

11.4. MeToanyecKue yKa3aHus M0 OCBOCHUIO THCHMIIJIMHBI HA PAKTHYECKUX 3aHATUAX NPH
paboTe B MaJIbIX rpynmnax

[IpakTryeckue 3aHATHS MO TAaHHOW JUCHUIUIMHE TPOBOJATCS B hopMe pabOTHI B MAJIBIX TPYIIIIAX.
Onu GhopMUPYIOT, IPEKIE BCET0, KOMIIOHEHTHI «yMeTh» U «BianeTh» komnereHnuii OIIK-1 u I[TKC-5 u
OPHECHTUPOBAaHBl HA pEUICHWE THUIOBBHIX (0a30BBIX) 3ajad, COAEP)KAIIMX THUIIOBBIE MEXaHU3MBI,
MpoLEeayphl MPUMEHEHHUS] U3Yy4aeMbIX METOJOB, METOJAMK, TMOIXOJO0B, aJTOPUTMOB, MOJAENEH U Tp.
Pabora B manpIx rpymmax — 3TO COBMECTHas paboTa CTYyIEHTOB B IpyHmax u3 2-4 YeIOBEK Hal
OTpeICTICHHbIM 3aJlaHUEM, TPU BBIMOIHEHUH KOTOPOTO OHH CaMOCTOSITENIbHO WU C TOMOIIBIO
IpenojaBaTelis yCTaHABIUBAIOT HOPMBI OOIIEHUS U B3aWMOJEWUCTBHUS, BHIOMPAIOT HAIlpaBJICHHUE CBOEH
paboThl U CpeAcTBa AJs €€ OCTIKEHUs. UNeHbl TPYIIbl CaMU YCTAaHABIMBAIOT PErJaMEeHT OOIICHHUS,
CaMOCTOSITEJIbHO HAIIPaBIISIIOT CBOIO JIEATEIBHOCTh, OT/AaBasl MIPEANOYTEHNE Hauboiee KOMIETEHTHOMY
U OpPraHu30BaHHOMY JIUJEPY MPEIACTaBUTh Pe3yJbTaThl pabOThl Tpymibl MpernojaBaTento. OCHOBHOE
Ha3HaYeHHe rPyNIoBOi pabOThl — pPELIEHHE CIOKHBIX MPOoOJIeM, TPEOYIOIUX COBMECTHBIX YCHIINH.

11.5. MeToau4yeckue yKa3aHusi 0 CaMOCTOSITeIbHOI padoTe 00y4aromuxcst

CamocrosaTenbHas paboTa CTYIACHTOB 00ECIIeYMBAET X MOATOTOBKY K ayJAMTOPHBIM 3aHSATHSIM H
MEpPONPUATHIM TEKYLIEr0 KOHTPOJs M IMPOMEXKYTOYHOM aTTecTal IO H3y4aeMOW JMCLUILIUHE.
PesynbTarhl 5TO MOITOTOBKH MPOSBISIOTCS B aKTUBHOCTH OOYYAIOIIETOCs Ha 3aHATHAX M B Ka4eCTBE
BBINOJIHEHHBIX MTPAKTUYECKHUX 3aaHUHN U JPYTruX (OPM TEKYIIEro KOHTPOJIS.

[Ipn BBIMOJIHEHWM 3aJaHUN JUISI  CaMOCTOSITEILHOM pPabOThI PEKOMEHIyeTCs TpopadboTka
MaTepHaioB JIEKLIUH MO KaXJ0i MpOHIeHHON TeMe, a TakKe M3yuyeHHe PEeKOMEHIYeMON JIUTepaTyphl,
IpesicTaBlIeHHOM B paszzene / Hactosueit PI1JI.

B npomecce camocrosiTenbHON pabOTBI CTYAEHTBI MOTyT paboTaTb Ha KOMIIBIOTEpE B
CTIEMANM3UPOBAHHBIX ayAUTOPHUIX IS CAMOCTOSITEIBHON paboThI, yKa3aHHBIX B Tabmume 13. B atux
ayAMTOPUAX MMEETCs AOCTYN depe3 HMH(pOpMAIMOHHO-TENIEKOMMYHHUKALIMOHHYIO ceTh «MHTepHeT» K
OUOC u OBC, rae B 2JEKTPOHHOM BHJIE pacIoJiaraloTcsl HEOOXOAWMble YdeOHble U y4eOHO-
METOAMYECKUE MaTepUalIbI.

12. OHEHOYHBIE CPEACTBA J1JIsA KOHTPOJIAA OCBOEHUA JUCHUIIJINHBI

OneHoYHBIE CPEJCTBA M PETVIAMEHTHI TEKYIIEr0 M UTOTOBOTO KOHTPOJISI OCBOCHUS JTHCHHILINHBI
NpUBEJCHBI B pa3zene 6 Hactosmen PIT/L.

25



PELHEH3USA
Ha pa0do4y10 NporpaMMy THCHMILINHBI « DU3UKA siIEPHBIX PEAKTOPOB»
OII BO no nanpasJiennio 14.03.01 «SInepHasi JHepreTuka u TenjoQpu3nKa», HaPaBJIeHHOCTh
«ATOMHBIE YIEKTPUYECKHE CTAHIIUM U YCTAHOBKN»
(kBasupuKanus BLINYCKHUKA — 0aKaJaBp)

Bnanumupom HBaHoBuueM MenbHUKOBBIM, IpodeccopoM Kadeapbl «SnepHble peakTopsl U
sHepreTuueckue ycraHoBku» HITY um. P.E. AnekceeBa, A.T.H. (#amee MO TEKCTy PELIEH3EHT),
MPOBEICHA peleH3UsT pabodeid mporpaMMbl TUCHUIUIMHB «Du3uka suepHbeix peaktopoB» OIT BO mo
nanpasinenuto 14.03.01 «SfnmepHas »HepreTHka © TEIUIOQU3HMKA», HAMPABICHHOCTh «ATOMHBIE
JIEKTPUUYECKUE CTAaHIUM M YCTAaHOBKM» (KBalM(UKalMs BBIIYCKHUKA - OakanaBp), pa3pab0OTaHHON B
OI'bOY BO «Huxeropoackuii rocyjapcTBEHHBIN TEXHUYECKUI yHUBepcuTeT uMeHu P.E. AnekceeBay,
Ha Kadeape «ATOMHBIC H TEIUIOBBIC CTAHIIMM (pa3paboTUUK — cTapiuuii npenoaasarens Ps3amnos P.P.).

PaccmoTpeB mpejicTaBiieHHbIE HA PELEH3UI0 MaTepuaibl, PELEH3EHT IpHILET K CIEAYHOIIUM
BBIBOJIAM:

[Iporpamma cootBercTByeT TpeboBanusamM DI'OC BO no wnampaBinenuto 14.03.01 «SAnepnas
sHepretuka M Temwiopuszuka». [IporpamMma comepKUT BCe OCHOBHBIE pa3JlieNbl, COOTBETCTBYET
TpeOOBaHUSAM K HOPMAaTHBHO-METOAWYECKMM JokymeHTam. Ilpencrasnennas B IIporpamme
aKTyaJIbHOCTh Y4e€OHOM IUCLUMIUIMHBI B pamkax peanuzauuu OIl BO He MoOMIeKUT COMHEHHIO —
JUCLUILIMHA OTHOCUTCA K IIEPEUHIO 00513aTeNbHBIX JUCIUILIMH 0a30BOM YacTu yuyeOHoro nukia — bl.

[IpencraBnennsie B [Iporpamme 1enu AMCHUILIMHBI COOTBETCTBYIOT TpeboBanusm PI'OC BO
HanpasisieHus 14.03.01 «SnepHast sHepreTuka u TernaoQpu3uKar.

B cootsercTBuu ¢ IIporpammoii 3a nucuuiimHoN «Pu3KKa SAEpHBIX PEAKTOPOBY 3aKPEIUICHO JBE
KomneTeHIH. JlucuumuimHa u npenctasieHHast [Iporpamma crmiocoOHBI peann3oBaTh €€ B 00bSIBICHHBIX
TpeOOBaHUSX.

Pesynbratel 00yuyenusi, npexacraBieHHble B IIporpamme B kaTeropusx 3HaTh, YMETb, BIAJETh
COOTBETCTBYIOT ClIEHU(PHUKE U COAEPIKAHUIO JUCLUIUIMHBI U JEMOHCTPUPYIOT BO3MOXKHOCTh MOJTYyYSHHS
3asIBJICHHBIX PE3yJIbTaTOB.

OOmast Tpyao€MKOCTh JUCUMIUIMHBI «DU3MKa SIEPHBIX PEAKTOPOB» COCTaBISET S 3a4ETHBIX
enuaunpl (180 gacor). Mupopmarus 0 B3aMMOCBS3M U3y4aeMbIX AUCIHUILIMH U BOIPOCAM HCKITIOYCHUS
OyOIUpOBaHUs B COJIEPKAaHUM TUCLUIUIMH COOTBETCTBYET AEHCTBUTENbHOCTH. JucrumimHa «Pusnka
SJIEPHBIX PEAKTOPOB» B3auMOcBs3aHa ¢ Apyrumu aucuumiauHamu OIl BO u YyeOHoro miana mo
HanpasieHuto 14.03.01 «flnepHas sHepreTnka M TEIIOPHU3UKA» U BO3MOXKHOCTH AYyOIMpPOBAaHHUS B
COJIEp’)KaHUU OTCYTCTBYET.

IIpencraBnennas IIporpamma mpeamnosiaraeT HMCIOJb30BaHHE COBPEMEHHBIX 00pa30BaTENIbHBIX
TEXHOJIOTUH, MWCIONb3yEeMbIX IpPU peaJu3aluu pPA3IUYHBIX BUAOB Yy4eOHOH paboTbl. Dopmbl
00pa3oBaTeNbHBIX TEXHOJIOTUI COOTBETCTBYIOT CHELIM(PHUKE TUCIUILIHHBI.

[Iporpamma guctuniuuHel «@PU3MKa SACPHBIX PEAKTOPOB» HE INPEANOJaraeT 3aHATUH B
MHTEPaKTUBHOHN Qopme.

Bunel, conepkanue U TpyAOEMKOCTh CaMOCTOSATEIbHOW pabOThI CTY/IEHTOB, MPE/CTABICHHbBIE B
ITporpamme, COOTBETCTBYIOT TPeOOBAHUAM K MOATOTOBKE BBITYCKHUKOB, coepxaiiumes Bo @PT'OC BO
HanpasyieHus 14.03.01 «SnepHast sHepreTuka u TemIoPpu3nKa».

IIpencraBnennslie u onucanHble B [Iporpamme Gopmbl Tekylei olleHKH 3HaHUH (YCTHBINH ONpocC B
¢dopme 0OCYXJeHUsI OTHAEIbHBIX BOMPOCOB, paboTa HaJ JOMAIIHUM 3aJaHUEM IPU BHIIOJHEHUH
KypcoBO# paOOThI M ayJUTOPHBIX 33JaHUSIX), COOTBETCTBYIOT CielU(UKE NUCIUILIUHBI U TPEOOBaHUSAM
K BBIITYCKHUKaM.

@dopma NPOMEXYTOUYHOTO KOHTPOJS 3HAHMHW CTYAEHTOB, IpenycmorpeHHass IIporpammoii,
ocyiecTBisieTcss B ¢popMe dk3ameHa U 3amuTbl KP, 4To COOTBETCTBYET CTAaTyCy AMCLUMIUIMHBI, Kak
IUCUUIUIMHBL 0a3oBoi yactu ywyeOHoro mukia — bl ®T'OC BO nanpaBienus 14.03.01 «Snepnas
SHEPreTHKa U TeII0(PU3UKay.

Hopmbl ouenku 3HaHW#, mpeacraBieHHble B [Iporpamme, COOTBETCTBYIOT —CIEIU(HKE
JTUCHUILTMHBL U TPEOOBAHUSIM K BBIITYCKHUKAM.
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YyebHO-MeToANYEeCKOe oOecredeHne AUCITUIUIMHBI MPEJCTaBICHO: OCHOBHOW JuTeparypoud — 4
UCTOYHMKA (0a30BbI yueOHHMK), JOMOJHUTEIBHOW JUTEpPATypod — 5 HaMMEHOBAHUH, CIIPaBOYHO-
oubnuorpaduueckoir murTeparypod — 11 HCTOYHHKOB CO CCBIIKOM Ha DJIEKTPOHHBIE PECYPCHI,
WuTepHeT-pecypchl — 3 ucTouHuka U coorBercTByeT TpeboBanusmM ®I'OC BO nanpasienus 14.03.01
«SlnepHas sHepreTruka U Teropu3nKa.

MarepuanbHO-TEXHHUECKOE 00ECIIeYeHHEe AUCIUIUIMHBI COOTBETCTBYET CIICU(BUKE TUCIUILITHBI
«Du3nKa SACPHBIX PEAKTOPOBY» U 00ECIEUMBACT HCIOJIb30BAaHHUE COBPEMEHHBIX 00pa30BaTEIbHBIX, B
TOM YHCJI€ UHTEPAKTUBHBIX METOJIOB OOyUCHHS.

MeTtoauyeckue peKOMEHIANKU CTYIeHTaM U METOJUYECKHe PEKOMEHAAIUU MpernoaBaTelisiM 1o
OpraHu3aly 00y4eHUs M0 TUCIMIUIMHE JAl0T MpeICTaBlIeHre 0 cnenuduke o0ydeHus: o TUCIHUIUTMHE
«Du3HKa SIIEPHBIX PEAKTOPOBY.

OBILIUE BbBIBOJAbI

Ha ocHOBaHMM NPOBENEHHOM PELIEH3UH MOYXHO C/IENaTh 3aKJII0UEHHUE, YTO XapaKTep, CTPYKTypa 1
comepkaHue padouedt mnporpammbl guctUIIMHB «Pu3uka saepHBIXx peaktopoBy OII BO 1o
Hanpasienuto 14.03.01 «Snmepras »HepreTMka © TeIUIO(U3HMKA», HANPABIECHHOCTh «ATOMHBIC
ANEKTPUYECKUE CTAHLIMU U YCTAHOBKM» (KBaIM(UKAIMs BBITYCKHUKAa — OakanaBp), pazpaboTaHHON
crapmuM npenogasareneM JleanossiM JI.B., cootBercTByeT TpeboBanusm ®I'OC BO, coBpemMeHHBIM
TpeOOBaHUSM SKOHOMHKM M pbIHKA Tpyna. Peanuszamus JaHHOW NHMCHMILIMHBI TO3BOJHUT YCIEUTHO
obecrieunTh (POPMUPOBAHHE 3aSBICHHBIX KOMITCTCHIINH.

Penensenrt:
B.1. MenbHukoB, mnpodeccop kadenpbl «SnepHble peakTOpbl M YHEPreTUUYECKHUE YCTAHOBKU»
HI'TY uwm. P.E. AnexceeBa, 1.T.H.

« » 2025 .
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