MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpapienne noaroroBku/cnenuaibHocTh: 13.03.03 DHepreTuyeckoe MalIMHOCTPOCHHUE
HaumeHnoBanune o6pa3oBaTebHOIl mporpaMMel: KoTiibl, kamepsl cropaHust 1 naporeneparopst AJC
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
OHEPI'ETUYECKUE SAJEPHBIE PEAKTOPBI

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTe/bHBIX OTHOIIEHUIi

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.07

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

7 cemecTtp - 32 yaca;

HpaKTuquKne 3aHATHA

7 cemecTp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

7 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

7 cemectp - 77,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHnas padora
PacuerHo-rpaduueckas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

7 cemectp - 0,5 yaca;

MockBa 2025




NPOI'PAMMY COCTABMUJI:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
s : Bnageney, 3anyeHko M.H. o
[IpenoaBaTenn * Mol ¢ Waernbmiatop  R1D71fele-ZalchenkoMN-184d9a9) M.H. 3aiiuesko
COI'TACOBAHO:
e MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
- CseneHva o snagensuye L3N M3K
PYKOBO,I[I/ITCJ'II) o il Bnaaeneu NnnewaHos K.A.
00pa3oBaTeILHOM MPOrpaMMbI Moyt ¢ Waenmugmarop ___R002€D276-PleshanovKA-9092810 K.A. IInemanos
MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3U»
o o CeeneHuna o enagensue L3N M3KU
3aBeﬂy10vaH BBIITYCKaromeHu Bnapeney MnewaHos K.A.
kadenpoi Waermaguraton 002eb276-PleshanovKA-9092810 K.A. Ilnemnranos




1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leab ocBOeHUS] TMCHUIIMHBI: (OPMUPOBAHUE 3HAHUN O MpOIeccax, MPOTEKAIOUUX B SACPHBIX
peakTopax, TUIaX, KOHCTPYKTUBHBIX UCTIONHEHUH U CIIEU(UICCKIX OCOOCHHOCTEH X PabOTHI.

33[{3‘11/1 AUCHHUITIMHbI

- —(popMHpOBaHUE 3HAHUS O TEOPUHU SACPHBIX U PUIUIECKUX MPOIIECCOB, MPOTEKAIOIINX B

AKTUBHOM 30HE PEaKTopa;

- —M3y4YEeHHE OCHOBHBIX IPUHIIMIIOB YIPABJICHUS U oOecrieueHus: 0e30macHOCTH paboThI

PEaKTOpOB;

- —O3HAaKOMJICHHEC CO CHGLII/I(bI/I‘-IGCKI/IMI/I OCOOCHHOCTSIMH PCaKTOPa KaK SHCPIreTUICCKOro
YCTpOﬁCTBa, TUIIaMH, IOCTOMHCTBAMH U HEJOCTATKAMHU SHEPIrCTUUCCKUX PEAKTOPOB, UX KOHCprKHHefI n

OCHOBHBIMMU 3JICMCHTAMU

- —M3y4EHHUE OCHOBHBIX II0JI0’KEHUH TEIIOBOIO pacyeTa peakTopa U MOJy4YeHUE HaBBIKOB UX
MCIIOJIb30BaHus NpUMeHuTeNbHO K BBOP.

dopmupyembie y 00y4yaromerocss KOMNeTeHIUH 1 3aIUIaHUPOBAaHHbBIC Pe3y/IbTaThl 00y4eHUsl 110
JMCLHUIUIMHE, COOTHECEHHBIEC C MHAMKATOPAMH A0CTHKEeHHs] KOMIIeTEeHIMI |

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[TIK-1 Cniocoben k
KOHCTPYKTOPCKOM
JEeSTEIIbHOCTH B chepe
JHEPreTUYECKOTO
MAalIMHOCTPOCHUA

N-4mk-1 [leMoHCTpHpYeET
3HAHHWE KOHCTPYKIIUH U
NPUHIUIA Pa0OTHl 00BEKTOB
npodeccuoHaTbHON
JeATEIbHOCTH

3HaThb.

- — OCHOBHBIC THIIbI SHECPIr€TUYCCKUX
PCAKTOPOB, UX NJOCTOMHCTBA U HCAOCTATKH,
HAa3HA4YCHUC U TUITMYHBIC KOHCTPYKIIUU
OCHOBHBIX 3JICMCHTOB, OCHOBHBIC CIIOCOOBI

yIpaBiieHUs] pabOTON peaKTOPOB, CHCTEMBI
obecrieueHus uX 0e30macHOi pabOTHI.

YMETh:

- — pa30uparbcsi B KOHCTPYKIMSIX
OCHOBHBIX JIEMEHTOB pPEaKTopa,
HAa3HA4YCHUU U YCIOBUAX pa6OTI)I 9THUX
3JIEMEHTOB 1 00OCHOBBIBATH IOCTOMHCTBA
M HCAOCTATKU pa3HbIX THUIIOB PCaKTOPOB, a
TaKXe OTIMYUTEIbHBIE 0COOEHHOCTH
PabOTHI PEaKTOPOB MO CPABHEHUIO C
JPYTUMH FeHepaTopaMu TEIJIOThl Ha
OpPraHN4YeCKOM TOTLIUBE.

YMETh:

- — BBIOUpPATh MapaMeTpbl TEIUIOHOCUTENS
U paboyero Tesa, BBIMOIHATh TEMJI0BOM
pacyeTr peakropa, CaMOCTOSATEILHO
aHaJIU3UPOBATh OCHOBHBIE IIPOLIECCHI,
CIocoObl X OpraHU3alui B AKTUBHON
30HE peaKTopa, IpPeACTaBIATh
MIPOBEIEHHBIE PACUETHI U UX PE3YJILTATHI B
paMKax pac4€THOIO 3aJaHUsI.

PIIK-4 Criocoben
NPUHUMATh U
000CHOBBIBaTh KOHKPETHBIE
TEXHUYECKHUE PELIeHUs IpU
CO3IaHUU OOBLEKTOB
HEPreTHYeCcKOro
MaITHHOCTPOCHHS

N-2prk-4 [TpoBoauT
KOMIUIEKC pacyeToB 2JIEMEHTOB
00bekTa mpodeccuoHaIbHOM
JESITEIIbHOCTH

3HaTh:

- — aCIeKThl TOIUIMBHOM MPOOIIEMBI B
ATOMHOW SHEPIeTHKE U IIyTH €€ PEIICHMUS,
OCHOBHBIE sIJIEpPHBIE U (PU3NUECKUE
IIPOLIECCHI, TPOTEKAIOIIUE B

PITIK-4 Criocoben
HpI/IHI/IMaTB nu
000CHOBBIBATh KOHKPETHBIC
TCXHHNYCCKHUC peH_IeHI/IH HpI/I
CO3JaHNH OOBEKTOB

NJ-3pnk-4 [IpuauMaet
000CHOBAaHHbIE TEXHUYECKHE
peLeHus pu
MIPOEKTUPOBAHUU 00BEKTa
npoecCHOHANBLHOM




Koa u HaumeHoBaHue

Koa u HaumeHoBaHMe

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

KOMIICTCHIINHU HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA
OHEPIre€TUYCCKOIO JACATCIIbHOCTH OHEPICTUYCCKUX PEAKTOpaAX,
MAallIMHOCTPOCHUA TCOPCTUYICCKHUEC OCHOBBI 3THUX ITPOLCCCOB,

OCHOBHBIC ITOJIOXKCHHUA (bPI?)PI‘ICCKOFO n
TCIIJIOBOI'O pacycTa pCaKTopa.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuumuimHa OTHOCUTCSL K OCHOBHOM NpoQecCHOHanbHOM 00pa3zoBaTenabHON nporpamMe KoTisl,
KaMmepbl cropanuss u maporeHepatopel ADC (mamee — OIIOII), nanpaBnenus noarotoBku 13.03.03
DHepreTuyeckoe MAIITMHOCTPOCHUE, YPOBEHb 00pa30BaHus: BhICIIEE 00Opa3oBaHue - OaKkataBpHar.

ba3zupyercs Ha ypoBHe cpeiHEro 0011ero o0pa3oBaHusl.

PesynbTarel 00yueHus, MOTYYCHHBIE TIPU OCBOSHUH JTUCIUTUIMHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

Pasesb1/TeMbl § 5| e ™ S op
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 1. SInepHBIit peakTop. 5 7 2 - 2 - - - - - 1 - CamocmoamensHoe usyuenue
ATOMHOE TOITMBO meopemuueckoz0 mamepuana: N3yuenue
11 SInepHbIi peakTop. 5 2 - 2 - - - - - 1 - JIOTIOJIHUTEIBHOTO MaTeEpUaa 10 pa3aeiry
ATOMHOE TOTIJIUBO "SAnepHblit peakTop. ATOMHOE TOIUIHBO"
H3yuenue mamepuanog iumepamypHsix
UCHMOYHUKOG:
[1], ctp. 29-33, cTp. 78-81
2 2. YCTOHNIUBOCTh 9 6 - - - - - - - 3 - CamocmoamensHoe usyuenue
aTOMHBIX s7ep U meopemuueckozo mamepuana: Vzyuenue
SACPHBIC PEaKUUH JOTIOJTHATEIEHOTO MaTepHalia 1o pasueiny
2.1 YcroitanBocTh 9 6 - - - - - - - 3 - "Y CTOMYMBOCT aTOMHBIX SAEP U SACPHBIE
ATOMHBIX SIAEP U peaxun”
SACPHBIC PEeaKLUH H3yuenue mamepuanog 1umepamypHsix
UCHMOYHUKOG:
[1], ctp. 12-28, cTp. 33-78
[2], cTp. 29-63
3 3. KoHCTpyKIHst 1 30 - - 16 - - - - - 14 - Camocmoamenvnoe uzyuenue
pacder Bo/10-BOJISTHBIX Hmeopemuyeckozo mamepuana: zyaenue
9HEPreTHIECKUX JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
peakTopoB "KOHCTpYyKIHS 1 pacyeT BOJO-BOISHBIX
3.1 | Koncrpykuus u pacyer 30 - - 16 - - - - - 14 - 9HEPreTHUECKUX PeakTopoB”
BOJIO-BOZSIHBIX H3yuenue mamepuanos iumepamypHsix
9HEPreTHIECKUX UCHOYHUKOG:
peaxkTopoB [1], cTp. 393-396
[2], cTp. 241-254, ctp. 299-335
[3], cTp. 149-160
[4], cTp. 13-15
4 4. OcHOBBI (pU3UIECKHUX 35 22 - - - - - - - 13 - Camocmoamenvrnoe uzyuenue




MIPOLIECCOB B SIAEPHBIX
peakTopax

meopemuuecKo2o mamepuaia. I/I3yquHe
JONOJIHUTCIIBHOTO MaT€puasia 1o pasaciy

4.1 OCHOBBI (HPU3UUECKUX 35 22 - - 13 - "OCHOBBI (PU3NUECKHX MIPOLIECCOB B SAEPHBIX
TIPOLIECCOB B SIEPHBIX peakropax”
peakTopax H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], ctp. 81-93, cTp. 112-114, cTp. 120-121, cTp.
132-133, ctp. 188-200, ctp. 217-218, ctp. 309-
312, ctp. 319-331, cTp. 334-364
[2], cTp. 63-87, cTp. 91-169, cTp. 256-269
5 5. Konctpykuuu u 29 2 14 - 13 - Camocmoamenvnoe uzyuenue
¢dusnyeckne meopemuueckozo mamepuana: Visyaenue
0COOCHHOCTH SI/ICPHBIX JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
pEaKTopoB "KoHcTpyKunu U husnueckre 0COOEHHOCTH
5.1 Konctpykuuu u 29 2 14 - 13 - SIIEPHBIX peakTopoB"
¢dusnyeckne H3yuenue mamepuanog 1umepamypHsix
0COOCHHOCTH SIICPHBIX UCIOYHUKOG:
peaxTopoB [1], ctp. 427-435, cp. 442-452, cTp. 459-473
[3], ctp. 140-149, cTp. 160-184
OKk3aMeH 36.0 - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 32 0.5 44 335
Hroro 3a cemecTp 144.0 32 32 2 0.5 775

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — nnanBuyanbHble KOHCYIbTAMU 0 KYpCOBBIM NpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUM 110 pa3aenam
mucuuruinHel; CP — camocrostenbHas padorta crynenta; UKP — nnas konraktHas padora; TK — Texymmii koHTposb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. 1. Hoepuwiii peaxmop. Amomuoe moniugo

1.1. SAnepHsiii peakTop. ATOMHOE TOTIIIMBO

SnepHblii peakTop U ero crnenupuyeckue 0CoOOEHHOCTH KaK HEPreTHMYECKOro yCTPOMCTBa.
OcHoBHbI€ y311bI ¥ cucTeMbl. Kitaccugukanus peakropoB. ATOMHOE TOIUTMBO. ACHEKThI TOTUIMBHON
IPOOJIEMBI..

2. 2. Yemouuusocms amomHbLx 0ep U a0epHble peakuuuy

2.1. YcroiunBOCTh aTOMHBIX SIAEP U SIIEPHBIE PEAKIIMU

Crpykrypa siapa; HykJIoHbI. Jledekt Maccsl u sHeprus cBs3u. CruH saapa. SnepHble CUIIbl U UX
cBoiictBa. Kamnenbnas mozens snapa. @opmyna sHepruu cBsi3u. CrnocoObl MOXy4eHUs CBOOOIHOM
sHepruu. Bo30yxJaeHHOe coCcTOsiHUE Apa. DHEPreTHYecKUil CeKkTp sapa. Bpems xu3Hu u mupuHa
ypoBHEH. YcToWuuBOCTh siiep. PamumoaktuBHOCTh. Buasl u3nmyudeHus. 3aKOH paguOaKTUBHOTO
pacnana. OCHOBHBIE ONPENEIICHHUS M  XapaKTEpUCTUKU. MUKpPO- M MaKpPOCKOIMYECKHE
3 PEeKTUBHBIE CEYCHHS PEaKIHMH. 3aKOHBI COXPAaHEHHS B SAAEpHBIX peakuusx. Kmaccupukarmms
AJEPHBIX PEaKUUH, IMpoLecc paccessHusA. Bo3MoOKHbIE MEXaHHU3MBI SACPHBIX peakuuid. MexaHuszm
cocTaBHOTrO siypa bopa. DHeprusi BO30YyXKIEHHUS, BKJIaJ KHHETHYECKOHW OSHEPTHM B JHEPTHIO
B030yxeHust. OrpaHuYeHus 10 SHEPIUu U cuHy. Peakuuu noxa aeicTBUEM 3apsyKEHHBIX YaCTHILL.
Heiitpon u ero cBoiictBa. Knaccugukanus HeMTpoHOB 1O 3HeprusM. BzanmonelictBrue HEUTPOHOB
C sAapamMu. 3aBUCUMOCTh 3((EKTUBHOIO CEUYEHMs peakUuu OT SHEpruM HeirpoHa. Peakius
JeneHuss. BO3MOXKHOCTH JesieHMs. Jlensniuecs W ChIpbEBbIE HYKINIBL. MeEXaHHM3M JCICHMUS.
HelTpoHsl 1 IpOAYKTHI feneHus. DHeprus aeneHnus. OCcTaTOYHOe SHEPrOBbIACICHUE. .

3. 3. Koncmpykyusa u pacuem 6000-6005IHbIX IHEPSEMUUECKUX PeaKmopo8

3.1. KoHcTpyKuus 1 pacyeT BOJO-BOASHBIX SJHEPTETUUECKUX PEAKTOPOB

Bono-Bopsiuble  sHepreruueckue — peaktopel  (BBOP).  HeifrponHo-¢usuueckue  u
KOHCTPYKTUBHBIE 0cOOeHHOCTH. KoMneHcalust n30bITOUHONH pEaKTUBHOCTH M OpPTaHbl YIPaBJICHHUS.
Koad¢uimeHT HEpaBHOMEPHOCTH SHEProBBIACIECHUA. MeToauKa TEMIOBOro pacdera peakTopa.
OmnpeneneHue pa3MepoB aKTUBHOW 30HBI, KOX(QQHUIIMEHTOB 3amaca MO KPUTUYECKOH TeraoBoi
Harpyske, pacipeeineHus TEMIEepaTyp B TEILUIOBBIACISAIOIEM dJIEMEHTE. .

4. 4. Ocnosbl (i)us’ultecxux npoueccoe 6 ﬂdeprlx peaxkmopax

4.1. OCHOBBI (PU3NYECKUX MTPOLIECCOB B SIEPHBIX PEAKTOPAX

3aMe[UIeHue HEUTPOHOB. MexaHu3M 3aMeuieHus. XapaKTEpUCTUKH IpoLecca 3aMEUICHHUS.
Cpennsiss anuHa mpoOera, TpaHCIOPTHas JAJMHA, BO3pacT HEUTPOHOB. V3MeHeHue sHepruu
HEUTPOHOB B mpolecce paccesHus. Jlorapupmuueckuil AEKpEeMEHT HHEPruu. 3ameUIsronas
criocoOHOCTh cpensl. Koabdumment 3amemnenus. 3amennutenn, WX cBoicTBa. Juddysus
TeIIoBBIX HelTponoB. nuHa auddysuun. [InotHocTs moToka HeiTponos. uddepenunansuoe
ypaBHeHHEe Tu(Gy3un TETUIOBBIX HEUTPOoHOB. [duddy3us 3amemistonmuxcs HeUTpoHoB. [TOTHOCTH
3aMeJIeHHs. YpaBHEHHME BO3pacTa HEUTpOHOB. llemHas peakuus. YcioBus ee CyILIECTBOBAHMS.
Koaddunment pazMHokeHHs HEHTpOoHOB. PopMysia YEThIpEX COMHOXKHUTENEH. YTeuka HEHTPOHOB.
O¢ddexTuBHpli K0dpPuLMEeHT pasmMHOKeHus. Kputnueckoe coctosiHue peakropa. Kputuueckue
pasMmepsl peaktopa. OCHOBHBIE ypaBHEHHs. [ OMOTeHHBIN peakTop 0e3 oTpaxkarens. Kpurudeckoe
ypaBHeHHe. ['eomerpuueckuii mapamerp. MUHUMAaNbHBIA KPUTHUYECKHH OO0BEM A pa3iMyHBIX
reoMeTpuueckux (opM axkTUBHOW 30HBI peakTopa. OTpaxarenb HEHUTpoHOB. Marepuansl
oTpaxareneil. HeWTpoHHbBIE pacnpeleneHus B peakTope ¢ oTpaxareneM. OmnpeneneHue
KPUTHYECKUX pPa3MEPOB aKTHBHOW 30HBI ISl PEAKTOPOB C oTpakareinsiMu. KuHeTmka peaxrtopa.
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CoxpaHeHue KpUTUYHOCTH BO BpPEMEHM. PeakTMBHOCTb. PeakTop Ha MIHOBEHHBIX HEHUTpOHAaX.
PeakTop ¢ 3ama3gpiBaronuMu HeWTpoHaMu. TemmeparypHbie 3P dekTol. AaepHas, MIOTHOCTHAS H
reOMETPUYECKasi COCTABJIAIONINE TEMIEepaTypHOro Kod(pQHUIMEeHTa peakTUBHOCTH. l3MeHeHue
U30TOIHOrO cocraBa TomiuBa. lllmakoBanue um otpaBieHue peakropa. Monnas sma. ['myOuna
BbIOpaHus TomuMBa. KaMmaHusi peakropa M TOIUIMBAa. BOCHpOM3BOACTBO SAEPHOIO TOPIOYETO.
Koadduuuent BocnpousBoxactBa. PerynaupoBanue peakropa. Cucrema ynpaBiIeHUs M 3allUTHI.
Paboune opransl CY3. DPPeKkTHBHOCTH MOTIOMIAIOMUX cTepkHel. bopHoe perynupoBanue BBOP.
Briroparomue norinoTuTeny. .

5. 5. Koncmpyxkyuu u d)uS’uquKue ocobennocmu ﬂdeprzx peaxkmopos

5.1. KoHcrpykuuu 1 (puszndeckre 0COOEHHOCTH SIEPHBIX PeaKTOPOB

Bopo-Bomsapie kumnsimue peaktopbl. KoHcTpyknus u ¢usmdeckue ocoOeHHOCTH. CriocoObI
YMCHBIIECHUS HEPABHOMEPHOCTH DHHEPIOBBIACICHUS IO BBICOTE AKTUBHOM 30HBL. KaHanbHbIE
rpaduToBbIe peakTopbl. KOHCTPYKIMS W (Qu3HUECKHe OCOOCHHOCTH. TSHKEIOBOIHBIE PEAKTOPHI.
Konctpykuuss u  ¢usndyeckue ocoOeHHOCTH. [a3zorpadurossie peaxktopbl. KoHcTpykuus.
TemoBblIENSIOIIME AJIEMEHTHL. JIOCTOMHCTBA M HEAOCTAaTKU. PeakTopbl Ha OBICTPHIX HEHUTpOHAX.
OcobenHoctu ¢u3nueckux mporeccoB. KOHCTpyKIMS M KOMIIOHOBKAa OCHOBHBIX 3JEMEHTOB.
Cucrema yripaBieHUs U 3alUThL. [lepcriekTuBbl pa3BUTHSL. .

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. TernoBbIIENAIONINE FIEMEHTHI SIIEPHBIX PEaKTOPOB. VX TOIIMBHAS KOMITO3UIIHSL.
Kouctpykuus. TpeboBanus k ob6omouke. (4 daca);
2. Onpenenenne 00IaCTH HAAEKHON M SKOHOMUYHOM pabOThl akTUBHOW 30HEI BBOP. (4
Jaca),
3. Ompenenenune pa3MepoB aKTHBHOM 30HBL. CKOPOCTH TETIOHOCHUTENS U K03 puumeHT
3araca Mo KpuTH4eCKOr Harpyske. (4 yaca);
4. Tennosoit pacuer BBOP. Ilenb, 3a1aun TEII0BOro pacyeTa U NOPsAJ0K €ro BHIIIOJTHEHUS.
Meroauka. BeiGop nmapameTpoB TerioHOCUTeNs U pabouero Tena (6 4acoB);
5. Pacuer Temneparyp o6onouku TBDJla u maTepuaia TOIUIMBHOTO CEP/ICUHUKA.
Pacnpenenenue 3Tux Temmeparyp Mo BbICOTE aKTUBHOM 30HBI. (4 yaca);
6. BuyrpukopnycHsie ycrpoiictea BBOP. (2 waca);
7. Kopnyc u kpeiika BBOP. KoHcTpykTHBHOE HCTIONHEHNE, MaTepHaibl, TpeOoBanus. (4
yaca);
8. Temmnossienstomas coopka (TBC). Koncrpykuus. (2 yaca);
9. Cucrema yrnipaBnenus u 3amuthl. [leperpyska TBC. (2 gaca).

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETyCMOTPEHO
3.5 KoncyabTanum

I pynnosvie Koucyrbmayuu no Da3()€]laﬂ/l Oucuunﬂquz (FK)

1. KoHcynpranuu HampapieHbl Ha MOATOTOBKY K KOHTPOJIBHOMY MEPOIPHUITHIO MO pa3Jieny
" nepHblil peakTop. ATOMHOE TOIIJIUBO"

2. KoHcynpranuu HampaBJeHbl Ha MOJTOTOBKY K KOHTPOJIFHOMY MEPONPHUSATHIO TIO pa3aeiy
"Y cTOWYMBOCTH aTOMHBIX SIIEP U AJEPHbIE peakuun"

3. Koncynpranum HampapieHbl Ha IMOATOTOBKY K KOHTPOJBHOMY MEPOIPHSITHIO 110 pa3ery
"KoHCcTpyKLMs U pacyeT BOJO-BOASHBIX SHEPTETUYECKUX PEAKTOPOB"



4. KoHcynbTaluu HarpaBjeHbl Ha MOJATOTOBKY K KOHTPOJIBHOMY MEPONPUSITHIO 1O pa3lieny
"OcHOBBI (PU3UYECKUX TPOIECCOB B SAECPHBIX peakTopax"

5. Koucynbranum HampaBieHbl Ha MOJATOTOBKY K KOHTPOJIBHOMY MEPOIPHUATHIO IO Pa3eity
"Konctpykuuu u pusnyeckne 0COOCHHOCTH SIEPHBIX PEAKTOPOB"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTeHIIU

Howmep paznena
JUCIUILINHBI (B

O1eHOYHOE CPEICTBO
(TN ¥ HAUMEHOBAaHUE)

3angaHupOBaHHbIE PE3yJIbTaThl 00Y4YEHUS 110 AUCLUILINHE Konbl
COOTBETCTBUH C
(B COOTBETCTBHHM C pazneiiom 1) WHJIUKAaTOPOB n3.1)
1]12[3]4]5

3HaTh:
— OCHOBHBI€ THIIbI SHEPIETUYECKUX PEAKTOPOB, UX JOCTOMHCTBA U Konrponsnas pabora/KonrposnbHas padora
HE/I0CTATKH, HA3HAUEHNE U THINYHBIE KOHCTPYKIMH OCHOBHBIX V-4 + + |- «KoHCTpYKIIMK ¥ 0OCOOEHHOCTH
3JIEMEHTOB, OCHOBHBIE CIIOCOOBI YIIPaBiIeHUs pab0TOI peakTopos, HHEPIreTUYECKUX SJIEPHBIX PEaKTOPOB»
CHCTEMBI 00eCTIedYeHHs UX 0e301acHON paboThI
— aCHeKThl TOIUTMBHOM MPOOJIeMbl B aTOMHOM 3HEPreTUKE U MyTH Konrponsnas pabora/KonrposibHas pabora
€€ pelIeHUs], OCHOBHBIE JIEpHbIE U (PU3NUECKHE ITPOLIECCHI, «OCHOBBI JIepHON U HEUTPOHHON (PU3UKHU.
[IPOTEKAIOIME B SHEPIreTUYECKUX PeakTopax, TEOPETUUECKHE Yacts 1»
OCHOBBI 3TUX MPOIECCOB, OCHOBHBIE TOJIOKEHUS (PHU3UIECKOTO U Kontponssas paGora/KonTpombHas pabora
TCTIOBOTO pacteTa peaktopa WJL-3emcs T * — «OCHOBBI AJIEPHON 1 HEUTPOHHOU (PUIUKU.

Yacts 2»

Konrponsnas pabora/KontposnbHas pabora

— «Teopus saEpHBIX PEAKTOPOBY
YMersb:
— pa30oupaThCs B KOHCTPYKIUSAX OCHOBHBIX 2JIEMEHTOB PEAKTOPA, Pacuetno-rpaduueckas padora/Ilposepka
Ha3HAYEHUH U YCIOBUSAX PabOThI 3THX 3JIEMEHTOB U pacyeTHOro 3a/1aHus — BBIIIOJIHEHNE
00OCHOBBIBaTh IOCTOMHCTBA M HEJTOCTATKH PA3HbIX THUIIOB V-4 + 4 | Pacu€THOrO 3a/1aHKs B TIOIHOM o0beme
PEaKTOPOB, a TAK)XKE OTIMYUTENbHbIE OCOOEHHOCTH PabOTHI )
PEaKTOpPOB MO CPABHEHUIO C IPYTMMHU F€HEpaTOpaMu TEIIOTHI Ha
OpPraHUYECKOM TOIUINBE
— BBIOMpATh MapaMeTphl TEINIOHOCUTEINS U paboyero Tena, PacuetHo-Tpaduueckas
BBITIOJHATH TETJIOBOW pacyeT peakTopa, CaMOCTOSITETLHO pabota/llpomexxyTouHas mpoBepKa
aHAJIM3UPOBATh OCHOBHBIE MPOLIECCHI, CITOCOObI X opranuzatmu | M/1-2pnk-4 + | pacueTHOro 3a1aHus — Beibop nmapameTpon
B aKTHBHOM 30HE peaKTopa, MpeACTaBIsATh NPOBEAEHHbBIE PACUEThI TEIJIOHOCHUTEJIS; TEINIOBOU pac-4eT peakTopa
U UX Pe3yJbTaThl B pAMKAX Pacy€THOIO 3a1aHUs BBOP
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. Konrponbnas padora — «KOHCTpYKIIMK M OCOOEHHOCTH YHEPTreTHUECKUX SACPHBIX
peaktopo» (KoHTposibHast paboTa)
2. KonrtponbHas pabora — «OCHOBBHI s/IepHOM U HEUTpoHHOH Pu3uku. Yacts 2» (KoHTponbHas
pabora)
3. Kontponbnas pabota — «Teopus simepHbix peaktopos» (KoHTponbHas padora)
4. KontponbHas pabota «OCHOBHI s/IepHON U HeUTpoHHOH Pu3uku. Yacts 1» (KouTponsHas
pabora)

Dopma peanuzanuu: [IpoBepka 3axanus
1. [TpoBepka pacyeTHOTO 3a/IaHUs — BBHIITOJIHEHUE PACYETHOTO 3aaHHSI B IIOJTHOM 00BhEME
(PacuerHo-rpaduueckas pabora)

Dopma peanmmzanuu: Cobdnrogenue rpaduka BHIMOTHEHHS 33 JaHHS
1. IlpomexxyTouHasi MpOBEpPKa pacueTHOTO 3aaHusi — BbIOOp mapamMeTpoB TEIIOHOCHTEIS,
TEIUIOBOM pac-ueT peakropa BBOP (PacuerHo-rpaduueckas padbora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE
Oxzamen (Cemecmp Ne7)

B numnioMm BBICTaBIsE€TCA OLIEHKA 3a 7 CECMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. OcHOBBI TEOPUH U METO/IbI pacueTa sAepHbIX IHepreTuueckux peakropon / I'. I'. bapronomeit, u
Ip. — 2-e u3., mepepad. u gom. — M. : Dueproaromuznat, 1989. — 512 c. — ISBN 5-283-03804-1.;
2. ADC ¢ peaktopom turmra BBOP-1000. Ot pu3nyeckux 0CHOB IKCIUTYaTaIldU IO SBOJIOIINHI
npoekrta / C. A. AHnpymieuko, u 1p. — M. : Jloroc, 2010. — 604 c. — ISBN 978-5-98704-496-4.;

3. TennosHepreTuka u TerorexHuka: Ku.3. TernnoBsle 1 aTOMHBIE 2JIEKTPUYECKHUE CTAHIINM :
cupaBoyHuk / O6m1. pea. A. B. Knumenko, B. M. 3opun. — 3-e u3zn., nepepab. u gom. — M. : U3a-Bo
MDBU, 2003. — 645 c. — ISBN 5-7046-0513-3.;

4. Tenun C.A.- "ATOMHBIE JIeKTpUYECKUE cTaHUNU ¢ peakTropamu BBOP-1000", M3aarenscTBo:
"MBHN", Mocksa, 2020

https://www.studentlibrary.ru/book/ISBN9785383014134.html.
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5.2 JIuneH3noHHOE ¥ CBOGOTHO PACTIPOCTPaHsIeMO€e MPOrpaMMHOe ofecrevyeHme:

1. Acrobat Reader.

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J11M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3siekTpoHHas oubauoreka - https://elibrary.ru/
4. baza nannbix Web of Science - http://webofscience.com/
5. ba3za mannbix Scopus - http://www.scopus.com
6. ITopTan oTKpLITHIX AaHHBIX Poccuiickoii ®@exepanuu - https://data.gov.ru

7. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMATbHOM 3a1IUTHI PO -
https://rosmintrud.ru/opendata
8. Ba3za OTKPBITBIX JaHHBIX MPO(eCcCHOHATBHBIX CTAHAAPTOB MUHHCTEPCTBA TPyAa U
conmnajbHoi 3amuThl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/
9. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3Butusi PO -

http://www.economy.gov.ru

10. ba3a oTKpBITHIX AaHHBIX PochuumonnTopunra - http://www.fedsfm.ru/opendata
11. OTkpbITas ynuBepcuterckas nngpopmannonHas cucrema «POCCHUSD» -

https://uisrussia.msu.ru

12. ®enepanbHblii moptaa "Poccuiickoe o6pazoBanme’ - hitp://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenue
HAHMEHOBaHHe
VY4eOHble ayIUTOPUH K-120, MammHHBIH 3a1 cepBep, KOHIULMOHED
JUIS IPOBEICHUSA NBI

JICKIIMOHHBIX 3aHIATUN U
TCKYIICTO KOHTPOJIA

B-402/1, KomnbrorepHblit
KJ1acc, MyJIbTUMEANHHAs
yueOHas 1abopaTopus
kad. MulldV (ota. III'C)

1apTa, CTOJ MPENoAaBaTes, CTOJ
KOMITbIOTEPHBIH, CTYI, Kad, J0CKa
MEJI0Basi, KOMIIBIOTEPHAsI CETh C BBIXOJIOM
B MIHTEepHET, MyIbTUMEIUUHBIN IIPOEKTOP,
9KpaH, KOJIOHKH, KOMIIBIOTEP
IepCOHANIbHBIN, ydeOHO-HATIISAHOE
nocodue

VY4eOHble ayIUTOPUH
JUISI IPOBENIEHUS
NPaKTUYECKUX 3aHITHH,
KP u KII

X-301, YueOnas
ayTUTOpUS

napTa, CTOJ IPernoaaBaTes, CTO
KOMITBIOTEPHBIN, TOCKA MEJIOBasi, KOJIOHKH
3BYKOBBIC, MYJIbTUMEIUNHBIN IIPOEKTOD,
9KpaH, KOMIIBIOTEP NEPCOHAIBHBIN

VY4eOHble ayIUTOPHH
JUTSI IPOBENIEHUS

X-301, Yuebnas
ayJTUTOpUS

nmapTa, CTOJ NpenoJgaBaTeiid, CTOJI
KOMHBIOTGpHBIfI, JOCKa M€J10Bas, KOJIOHKH

MIPOMEKYTOUHOMN 3BYKOBBIE, MYJbTUMEIUWHBIA POEKTOP,
aTTeCTalNU JKpaH, KOMIIbIOTEP NMEePCOHATbHBIN
Ilomemenus mis HTB-302, YuraneHblii 320 | CTYJ, CTOJ HUCbMEHHBIN, KOMIIBIOTEPHAS
CaMOCTOATEIIbHOM oTzena o0CTyKUBaHUS CETh C BBIXOJIOM B MIHTEpHET, KOMIIBIOTED

paboTHI yueOHO TuTepaTypoit IIEPCOHAJIbHBIN
[Tomemmenus st J1-325/2, Kabuner kad. pabouee MecTo COTpYyIHUKA, CTYJ, TyMOa,
KOHCYJIBTUPOBAHUSA MulI3Y (ota. III'C) KOMIIBIOTEPHAS CETh C BBIXOJIOM B

HHTepHEeT, KOMIIBIOTEP TEPCOHAIBHBIN

Ilomemmenust misa

J1-305, Cknan kadeapsl

CTYyI, Kad
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XpaHeHHus: 000pyAOBaHUS
¥ y4eOHOTO MHBEHTaPSI

MullDY
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

DHepreTuuecKue siJiepHbIE PeaKTOPhI

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4
KM-5

KM-6

KoHnTtposbnas pabota «OcHOBHI siiepHOW 1 HeHTpoHHOHU (u3uku. Yacte 1» (KonTposnbpHas
pabora)

KonTtponbhas pabora — «OCHOBBI siiepHON ¥ HEUTpoHHOU Pusuku. Yacts 2» (KoHTpoapHas
pabora)

[TpomexyTouHas mpoBepKa pacyeTHOro 3aanusi — BeiOop mapaMeTpoB TEIIOHOCUTENS;
TEIUIOBOM pac-ueT peakropa BBOP (PacuerHo-rpaduueckas padbora)

Kontponbnas pabota — «Teopus saepubix peaktopos» (KoHtponbHas padota)
KonTponbhas padota — «KOHCTpYKIIMHM U OCOOEHHOCTH SHEPIE€TUUYECKUX SIEPHBIX PEAKTOPOB
(KonTpoabpHas pabora)

[TpoBepka pacueTHOro 3a/laHus — BHIIIOJHEHUE PACUETHOTO 3aJaHMsI B IOJIHOM 00bEMeE
(Pacuerno-rpaduueckas pabora)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen pucuuminHel KM: L 2 3 4 > 6
pasjena Al et Henens 3 5 7 12 15 16
KM:
1 1. SAnepHblit peakTop. ATOMHOE TOIUIMBO
11 SAnepHslil peakTop. ATOMHOE TOILIMBO + + +
2 2. YCTOWYMBOCTb aTOMHBIX SIIEP U SAJEPHBIE
peakuuu
21 Y CTOMUNBOCTh ATOMHBIX SIIEP U AJIEPHbBIE + + +
peakuuu
3 3. KoHCTpyKIUs U pacyeT BOAO-BOASHBIX
DHEPreTHUECKUX PEAKTOPOB
31 KoHcTpyK1us u pacyeT BOJ0-BOASHBIX + +
' DHEPreTHYECKUX PEAKTOPOB
4 4. OcHOBBI (PU3NYECKHUX TPOLIECCOB B
AJIEPHBIX pEaKTopax
41 OcHOBBI (PM3HUECKUX MPOILIECCOB B SAEPHBIX + + +
peaxkTopax
5 5. Konctpykinu u pusndeckne ocCoOOEHHOCTH
AJIEPHBIX PEAKTOPOB
51 KoncTpykuuu u pusndecke ocoOeHHOCTH + + +

AJIEPHBIX PEAKTOPOB

Bec KM, %: | 13 13 10 26 19 19
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