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PABOYASA NPOrPAMMA YYEEHOW OUCLUUMNNUHbBI
B1.0.10 ®usnyeckne oCHOBbI AAEPHON IHEPreTUKN

1. Koag ¥ HauMeHOBaHMe HanpaBlieHUs1 NoAroToBku/cneynanbLHOCTH:
14.04.02 AnepHble dm3nka n TEXHONOIrMK

2. Mpodunb nogroTroBku/cneumannsauusa:

®u3nka aTOMHOro sgpa 1 Yyactuy

3. KBanudukaumsa BbINnyCKHUKA: Marnctp

4. ®opma oby4eHus: oyHas

5. Kachegpa, oTBevarowan 3a peanmsaumio AUCLUUNINHDbI:

Kadpenpa sgepHon pusnkm

6. CoctaBuTENM NporpaMmmbl:

K.d0.-M.H., goueHT donrononos Muxaun AHaToNbLEBUY

7. PexomeHpoBaHa:

Hay4Ho — MeToguyeckum coBeToM husndeckoro dakynbTteTa, npotokon Ne6 ot 24.06.2021,

Pl npognena Ha 2022-2023 y4yebHbin rog, HMC dusnyeckoro dakynbteta ot 14.06.2022,

npoTtokon NeG.

8. YuebHbIn roa: 2021/2022 CemecTp(bl): 1



9.llenu v 3apaum y4e6HOM ANCLUUNIIUHDI
Llensimu oceoeHusi yyebHOU QucyuniiuHbl S8115H0MCS:

- B paMKax JaHHOW ANCLMNITMHBI n3naratoTCs OCHOBbI SAEPHON 3HEPreTUKMY;
Knaccudvkaunsa aaepHbixX peakTopoB; OTpaBrneHue, WakoBaHue 1 BbiropaHue
roproyero; pagmoakTneHble oTxobl; cuctema CY3; BOCNpON3BOACTBO rOpPHOYEro B
BbICTPbIX peakTopax; rUsnMyeckmin pacyeT peakTopa; afieMeHTbl TeNfoBoro pacyeTa.

- ycnewHoe OCBOEHME ANCUUMNINHBI TaKKe MO3BONUT CTYAEHTaM nonyyntb
HeobxoaMMble 3HaHUSA O NpuHUMNax paboTbl OCHOBHOIO 060PyAOBaHNA N OCHOBAaX
TEXHOMNOrMM NPOM3BOACTBA Tenna u ANeKTPOIHEPTUN B SAEPHbBIX dHEPreTUYEeCKmX
ycTtaHoBkax (A3Y). Kpome TOro, ctyaeHTbl nonyyat Heo6xoamMMble CBeAeHUS No
BOMpoOcaM NpuymMHamMm BO3HUKHOBEHUS aBapui U NOSIOMOK 000pyA0BaHus, Bbi3blBatoLLme
NosiIBNEeHe NOHN3MPYIOLLLEro M3nyyeHus, n obecneyeHve paguaunoHHon 6esonacHoCcTu
nepcoHana A3C n HaceneHus.

3adayu y4yebHoU OuCUUMNIUHBI:

- U3yYeHune creayroLmx NoOHATUI: TeNNoBble, ObICTPbIE, TOMOreHHbIE N FETEPOreHHbIE
peakTopbl; TUMNbI TENNOBLIAENSOLWLNX SNEMEHTOB; AAepHOe roproyee, TENNTIOHOCUTENN,
3amMennnTenun; OCHOBHbIE SAepPHO-(PU3NYECKME XapaKTEPUCTUKN aKTUBHbIX 30H; SAEpPHbIe
ceveHus; aeneHna saep nog AencTBMeEM HEMTPOHOB; LienHas saepHas peakums
aenenust; koadOUUMEHT pasMHOXEHUS HENTPOHOB B BECKOHEYHOW cpeae;

b peKTUBHBIN KOIPDULNEHT pasMHOXKEHUS; paboTa peakTopa; ponb 3ana3gblBatoLLmx
HENTPOHOB; KPUTHUYECKAA Macca N KPUTUYECKUI pas3mep; SAEPHbIN PeakTop — UCTOYHMK
HENTPOHHOIO Y raMmMa n3nyyYyeHus

- chopmmpoBaTh y CTYAEHTOB HEOO6XOAMMbIE 3HAHUSA O NpUHLMNax paboTbl OCHOBHOMO
obopyaoBaHMst 1 OCHOBaX TEXHONOMMM NPON3BOACTBA TENMAa U ANEKTPOIHEPTNN B
A0EPHbIX 3HEPreTMYecknx yctaHoskax (AJY); AaTe Heobxoanmble CBEAEHWUS NO
npu4nHaM BO3HMKHOBEHUS aBapuii U NOSIOMOK 000pyA0BaHMs, Bbi3blBaloLLME NOSIBNEHNE
NOHN3NPYIOLLIErO U3ny4veHusi, u obecneyeHne pagnaumoHHon 6e3onacHOCTU nepcoHana
AJC n HaceneHus

10. MecTo yuye6HOM aucumnnuHbl B cTpykType OOI:

YyebHasa aucumnnmHa oTHOCUTCSA K obs3aTenbHom YacTtm bnoka b1.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs NO AucuunnuHe/moaynio (3HaHUA, YMeHus,
HaBblKN), COOTHECEHHbIe C NNTaHUpPyeMbiMU pe3yribTaTaMu OCBOEHUA obpa3oBaTesibHON
nporpaMmmbl (KOMNETEHLUAMU) U MHAUKATOPAMU UX AOCTUXKEHUS:

Kog HasBaHwne Kog(bl) WHankaTop(bl) MnaHMpyemble pesynbTaTbl 00y4eHus
KOMNeTeHuuu
3HaTb pmanyeckne | 3HaTb: KOHCTPYKLMIO U PU3NYECKne
OCHOBBI ocobeHHocTu peakTtopos Tuna BBOP, PBEMK, BH
CMocobHOCTb OrK-2.1 VNCMOMNb30BaHUS N HEKOTOPbIX NEePCMNEKTUBHbIX pa3paboTok,
NPUMEHATb S0EPHOI 3HEeprumn Ha3HayeHune cuctem 6esonacHocTn AY
COBPEMEHHbIE yMeTb MPUMEHSATb
mMeToabl CcoBpeMeHHble YMeTb: paccunTbiBaTh Nepexon akTMBHOM 30HbI
uccrnenoBaHus, MeTob! AJY Ha apyroii ypoBeHb MOLLHOCTH; OLEHMBATb
OrlK-2 | oueHuBaTb U OMK-2.2. | nccrenosanns oboralleHne Tonnuea Ans peakunm ﬂeneHl/lﬂ,
NnpeacTaBnsaTb XapaKTepuUcTHK aHannaMpoBaTb COCTOSIHME pasMHOXatoLLen
pesynbTaThl SIEPHBIX CUCTEMbI
BbINOSTHEHHOM
paboThbl YCTaHOBOK BnageTb: noHATMEM MPOLECCOB, NPOTEKAOLWUX B
MNpeacraenser OocHOBHOM oGopyaosaHun AJY (akTMBHas 30Ha,
OlK-2.3 | pesynbTarthl naporeHepatop, Typ6uHa, MHO v NBO n 1.40.) u
pac4eTa BIIMSAAHMM 3TUX NPOLIECCOB Ha 6€30NacHOCTb U




XapaKkTepUCTUK
AAEPHbIX
peakTopoB B
HarnagHowm

dopme.

3KOHOMWYHOCTb AJY

12. O6bemM AUCLUUNNUHbI B 3a4eTHbIX eanHuUuax/yac — 4/144.

dopmMa NPOoMeXyTOYHOM aTTeCcTaLum - 3k3aMeH

13. TpyaoemkocTb No BMAam y4ebHom paboTbl

TpyaoemMKoCTb
Bupg yyebHown paboTbl Bcero Mo cemecTpam
1 cemecTp
AyanTopHbIE 3aHATUA 44
nekyum 30 30
B TOM 4uUcne: npakTuyeckue 14 14
nabopaTtopHble
CamocTtosaTensHas pabota 64 64
B TOM 4mcre: KypcoBas pabota (npoekT)
o Ok3ameH-
dopma NpomexyTo4HOM aTTecTaumm Ok3ameH — 36 yacos
36 4yacos
WToro: 144 144
13.1. CopepxaHue QUCLUNIIUHDI
n/n Peanusauus
pasgena
HaumeHoBaHue pa3gena OVNCUMMIWHBI C
CopepxaHue pasgena AUCUUNANHBI
ONCUMNINHBI NMOMOLLIbIO
OHnamnH-Kypca,
QYMK *
1. Nlekyun
Buobl spoepHbiX peakuun. HEMTPOHHblE peakumm M ux
BUObl. AHanM3 peakuum OeneHus, NoporoBas 3Heprus,
paccesiHue 1 ero Buapl. QHEPIUst HEWTPOHOB B peakuun
PUBNYECKE OCHOBDI O€eneHnsl, BEPOSITHOCTb COBEPLUEHNE SAEPHON peakumu.
MuKkpocKkonmMyeckoe M MakpOCKOMMYECKOE — CeYeHUs
1 Nnosiy4eHnsi 3Heprum B ~ -
peakTope. peakuuu. 3aBl:ICVIMOCTb MMKPOCKOMNYECKOTO CEYEHUA OT
3HeprMnm  HemtpoHOB. BocnpomsBoactBo  sigepHOro
TONMMBa JOHEPrUs OeNneHus 1 ee pacnpegeneHve mexay
ockonkamu genenus. MNpoaykTel AeneHus (oTpaBneHue u
LUNakoBaHWe peakTtopa) 3anasabiBaloLime HEUTPOHBI.
AnepHble peakumn. VICTOYHMKM Tenna B peakTope.
Knaccudukauusa n KOHCTPYKLUSA OCHOBHbIX 3NeMeHTOB peaktopa BBOIP-
cocTaBHble yacTu peaktopa. | 1000 (kopnyc, LWwaxTa, BbIropoaka, OMnoK 3aluTHbIX
5 YCTPOWCTBO aKTUBHOW Tpy6, BEPXHUA BMNOK C KPbILWKON U T.A4.). KOHCTpyKUMS )
) 30HbI, TEMMNOBbLIAENSAOLLMX OCHOBHBbIX 3NEeMEeHTOB peakTopa PBMK-1000
cBOpOoK 1 TBIMOB. (MeTannokoHCTpyKumMmn peaktopa — cxembl C, J1, [, E,
OP). TpeboBaHus, npegbsiBNsiEMble K KOHCTPYKL MM
aKTUBHOWN 30HbI.
XapakTepucTuku HEWTPOHHOro noToka. [loHaTve o
PacnpegeneHne HEMTPOHOB | 3amennieHun u anddyanm HenTpoHoB CriekTpbl YaTTa,
W SHEpProBblAeNeHns B Makceenna, ®epmn. Onddysns TennoBbIX HEWTPOHOB,
3. peaktope, Temnepartyp u OnvHa murpaumn, anvHa amddysnm, BO3pacT TennoBbiX -
HanpshKeHU B TBaNax. HEWTPOHOB. YMpyroe W  Heynpyroe paccesiHue.
HepaBHOMEPHOCTb HEWTPOHHOrO MOTOKA B aKTUBHOW
30He. TemnepatypHbI pexum TB3/10B n




KOHCTPYKLUMOHHbIX MaTepunanoBs.

MaTepuarns! saepHbIX
peaKTopoB.

TonnmeHble maTepuansl. Boeibop maTepuana obonoyek
TB3JloB B 3aBMCMMOCTM OT Tuna peakTopa.
3amegnutenu mn nornotutenn B AJY. Martepuansi
Kopnyca peakTtopa. [lenctene peakTopHbIX U3Ny4yeHuin
Ha maTepwuarnsl.

TennoHocutenu n padoune
Tena. CoBMECTUMOCTL C
KOHCTPYKLMOHHbIMM
MaTepuanamu.

OcCHOBHbIE TpeboBaHus, npeabsiBnsiemble K
TennoHocuTenam AJY. XapaKTepuUCTUKUM OCHOBHbIX
TENnroHoCcUTENen, wucnomnblyemolx B AJY. >dusumko-
XUMWUYECKME MNPOLIECCHI M BOOHO-XUMWYECKUA PEXUM
(BXP) B KoHTypax AJY.

OHepreTnyeckmne LMKIb
ABY. KoadhdpumuneHt
nonesHoro gencreus. (6
yacos).

Unkn KapHo n umkn PeHkmHa. Cnocobbl MoBbILLEHUA
K.n.g. umknoB. PereHepaTuBHbIi nogorpes. OCHOBHbIE
napameTpbl TepPMOANHAMMNYECKOTO uukna.
Onpegenexne TepMUYECKOro KoadhdumumeHTa
nonesHoro pgencteusas. OBOCHOBaHWE HavamnbHbIX
napameTpoB paboyero Tena AJY ¢ peakTopamu
pas3nuyHbIX TMNoB. Bbibop n 060CHOBaHME KOHEYHbIX
napameTpoB paboyero Tena.

Tennosble cxembl AJY.

MpuHUMNKnanbHbIE TEXHONOMMYECckne cxembol AJY ¢
pa3sHbIMU TUMamMu peakTopoB, X OCOBEHHOCTU U
otnununga. OcHoBHOE 06opyaOBaHNE TEXHONOMMYECKOrO
npouecca NpoM3BOACTBA TEMMA U 3NEKTPOIHEPTMM Ha
AJY.

A3Y.

MapoTypOuHHbIE YCTAHOBKU

OcCHOBHble XapaKTepUCTUKN TYPOUHHbIX ycTaHoBOK AC.
TpeboBaHus, npeabaBnsemMble K  TYpOUHHbIM
yCTaHOBKaM. MpyHUMn aencrteus TYpOVHbI.
OcobeHHocTn paboTbl TypbUH Ha BRaxHOM nape.
OCOBEHHOCTM  KOHCTPYKTMBHBIX CXeM TypbuH B
3aBMCMMOCTU OT Ha4varbHbIX M KOHEYHbIX MapameTpoB
TepMOANHaMMYECKOro LmMKNa.

TennooObMeHHUKN 1
naporeHepaTopbl.
KOHCTPYKTUBHbIE CXEMbI U
onTUMKU3aLUus NnapaMeTpoB.

HasHaudeHune naporeHepaTopa (MIN). OcHoBHbIE
TpeboBaHus, npeabssnsemble Kk [T ycTaHoBKaM.
Knaccudukauwms NI yctaHoBok OCHOBHbIE
KOHCTPYKTMBHbIE CXeMbl 1 napameTpbl 117,
oborpeBaeMblx BOAOM Noa AaBneHnem. T-Q —
auarpammbl.

MaporeHepatopbl Ana 6NokoB C peakTopamMu Ha
ObICcTpbIX HenTpoHax. KoHCTpykTuBHble cxembl I ¢
XNOKMMW MeTannamum B KayecTBe TenroHOCUTEnen.
OcHoBHble KOMMOHOBOYHbIE BapuaHThI nr.
MapameTpbl U 3KcnnyaTauMOHHbIE XapaKTEPUCTUKM
M. KOHCTPYKTMBHbIE  CXE€Mbl  pereHepaTuBHbIX
TENNOOOMEHHUKOB HU3KOrO M BbICOKOTO [aBriEHWs.
Tunbl U cXxeMbl Aeal3paTopoB.

10

M'mppasnnyeckne pacyeThbl.

M'mppaBnnyeckne xapakTepucTuku peaktopa. BnnaHue
rmapaBnmnMyeckuX XxapakTepmucTuk Ha Tennochem u
pacxof Ha COBCTBEHHbIE HYXAbI.

11

(3akntoyeHune).

MepcnekTnBHble TUNbl AJY

O6Lwme cBeaeHMsa 0 peakTopHbIX ycTaHoBkax BH-800,
BH-1200, BBAP-1500, BB3P-1000 (npoekTt B-392), ¢
BB3P-640 (npoekT B-392), CBEP, BKT-12.

13.2. Tembl (pa3aensl) AUCUUNNUHBI U BUAbI 3aHATUN

Ne HanmeHoBaHue TeMbl Bugbl 3aHATUI (KONTMYECTBO YacoB)
- (pasgena) Mpaktnyeckn | JlabopatopHbl [CamocTtositenbHasa| KoHTp
n/n JNlekuyumn Bcero
OVCUMNITUHBI e e paboTta orib
dusnyeckne ocHOBbI
1 Nosiy4eHnsi 3Heprum B 1 5 3 11
peakTope.
Knaccudukauua n
2 cukau 1 6 3 12
COCTaBHbIE YacTu




peaktopa. YCTPONCTBO
aKTUBHOW 30Hbl,
TENnoBbIAENSOLLNX
cbOpOK 1 TBINOB.

PacnpegeneHnue
HENTPOHOB U
3HEproBbIAENeHNs B
peakTope, 3 1 6 3
Temnepatyp u
Hanps>KeHUN B
TBINax.

13

Matepuansl SaepHbIX
peaKkTopos..

13

TennoHocuTenu n
pabouue Tena.
CoBMecTUMOCTb C 3 1 6 3
KOHCTPYKLMOHHbLIMM
MaTepuanammu.

13

OHepreTuyeckne
UmKnbl AJY.
KoadhpmumeHt
NMONe3HOoro JencTBUs.

15

Tennosble cxembl
AJY.

15

MapoTypOuHHbIE
ycTaHoBku AJY. 3 2 6 4

15

TennoobMeHHMKN 1
naporeHepaTopbl.
KOHCTpyKTVBHbIE 3 1 6 3
CXeMbl M ONTUMM3aL NS
napaMmeTposB.

13

10

'mapasnuyeckne
pacyeTsbl.

13

11

MepcnekTuBHbIE TUMbI
AJY (3aknoyeHne).

2 1 5 3

11

NToro:

30 14 64 36

144

14. MeToaun4yeckume ykasaHus ansi ooy4aroLmxcs no 0OCBOGHUIO AUCLIUNTIUHbI
Memoduueckoe obecrniedeHue aydumopHol pabombi: y4ebHO-MeTogmyeckme nocobust ans
CTYOEHTOB, Y4ebHMKM 1 y4ebHble Nocobus, aNeKTPOHHbIE U VIHTepHeT-pecypChbl.
Memoduueckoe obecrieyeHue camocmosimesibHol pabomebl: y4ebHO-meToanveckne nocobus
Nno opraHu3auum CamoCTOATENbHOW paboTbl, KOHTPONbHbIE 3a4aHNA, ANCTAHUMOHHbIE (DOPMBbI
obuweHns ¢ npenogasateneM. KOHTpOnb caMoCToATENbHOM paboThl peann3yeTcsa ¢ MOMOLLbIO
OnpocoB, BOMNPOCOB N0 TeMaM 3aaHuun 1 T.4.

15. lMepeyeHb OCHOBHOM WU [AOMNONHUTENILHOW nUTepaTypbl,

pecypcoB WHTepHeT,

HeoOXoaUMbBIX ONA OCBOEHUSI AUCLMNIIUHBI (Criucok iumepamypbl 0GhOPMISIEMCS 8 COOM8emcmeauu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obuiasi CKeosHasi Hymepauyusi 05151 ecex 8U008 UCMOYHUKO8)
a) OCHOBHas nuTeparypa:

Ne n/n

MCTOYHMK

BB3OP-1000: ®usnyeckme ocHOBbI SKCMyaTauum, saepHoe Tonnmueo, 6esonacHocTb./ A.M.
Adbpog, C.A. AHgpyLieyko, B.®. YkpanHues u gp. — M.:YHuBepcuteTckas kHura, Jloroc, 2006. —
488c. +16 c. uB. BK.

KaHanbHbIN aaepHbii aHepreTudeckui peaktop PBEMK. M.A. Abpamos, E.O. Agamos 1 ap. Nog
obwen pepakumen 0. M. Yepkawesa. M.: YT HUKNIT, 2006. c 632.

HacocHoe n TennoobmeHHoe obopynosaHne ASC: YuebHoe nocobue/ C.M. Omutpues, A.l.
Opnos, H.M. CopokuH 1 ap./ Nopg pepakunen C.M. Omutpuesa; HITY. H. Hoeropog, 2004. 397
C.

OcrtpenikoBckuii B.A. kcnnyaTtaumsa aTOMHbIX CTaHUUA: YYebHuk ans By3oB. — M.:
OHeproatommagart, 1999. — 928 c.




5 AnepHble aHepreTnyeckne yctaHoBku. MaHues B.I. 1 ap. nop obuwen pea. akag. H.A.
Honnexans. YuyebHoe nocobue ans By3os. M.: QHeproatomumagat, 1983r

6 Hurmatynnui N.H., Hurmatynnud B.H. AgepHble sHepreTudeckne yctaHosku. M.:
OHeproatommsgart, 1986 r.

7 HemeHTbeB B.A., AgepHble aHepreTnyeckue peakrtopbl, M., QHeproatomusgat, 1984 r.

0) pononHUTenbHasa nuTeparypa:
Ne n/n NCTOYHMK
8 Bynos B.M., ®apadoHoB B.A. KoHcTpynpoBaHue ocHoBHoro o6opyaosanusa ASC. M.:
OHeproatommsgar, 1985, 264 ¢
MoHaxoB A.C. ATOMHbIE 3NEKTPUYECKNE CTAaHLMN N UX TEXHOSOrMyeckoe obopyaosaHue. M.:

OHeproatomnsgat, 1986, 224 ¢

Honnexanb H.A., EmenbsHoB .. KaHanbHbIN 9aepHbI aHepreTudeckuii peaktop. M.:
Atomuzgar, 1980, 208 c.

MuteHkoB ®.M., HoBuHckuin O.1M., Bygos B.M. maBHble LMpKynsaunoHHble Hacockl ASC. M.:
OHeproatomuagat, 1984, 320 c.

12 MapoTypbuHHble ycTtaHoBkM AQC. MNop pen. Kocsika M.®. M.: BHeprus, 1978.

9

10

11

B) MH(pOPMALIMOHHbIE 3MEKTPOHHO-06pa3oBaTeribHble pecypchl (oduumnanbHble PeCYpPChbl UHTEPHET)™:
Ne n/n Pecypc

13 OneKTPOHHbIV KaTanor Hay4yHon 6ubnmoTekn BopoHexXcKoro rocyaapCTBEHHOMO
yHuBepcuteTa: http://www.lib.vsu.ru/
https://edu.vsu.ru — OnekTpoHHbIN yHUBepcuteT BI'Y

16. lMepeyeHb y4yeOHO-meTOOMYECKOro obGecneyvyeHUss ANA CaMOCTOATENIbHOM pPaboTbl
(y4ebHo-Memodudeckue pekomeHdayuu, rnocobusi, 3adayHUKU, MemoOu4YeCKUe yKa3aHUsi M0 BbIMOSTHEHUIO
rpakmu4eckux (KOHMPOJbHbIX), Kypcoabix pabom u dp.)

Ne n/n McTouHUK
MeToanyeckue pekomeHaaLmnm No opraHu3aLmm caMoCToATENbHON paboThl CTYAEHTOB
1 HanpasneHusa 14.04.02. AgepHble cunsnka n TexHonoruu, - Baxtens B.M., Tutosa J1.B. - Bl'Y. —
2018.-17c.

17. OOpasoBaTtefibHble TEXHOJNIOrMWU, UCNONb3yeMble MNpU peanu3auum Yy4yebHOWM
OUCUMNNUHBbI, BKMOYaA [AOUCTaHUMOHHble obOpa3oBaTenbHble TexHonorum (OOT),
3aneKTpoHHoe obyyeHue (30), cmewaHHoOe 0Gy4eHune):

Mpn  npoBegeHMM  3aHATUA  NO  OUCUUNIMHE  UCMOMb3YTCSA  cregyroume
obpasoBaTenbHble TEXHOMOMNN:

— aKTMBHbIE U MHTEPAKTMBHbIE (DOPMbI MPOBEAEHUNS 3aHATUN;

— KOMMbIOTEPHbIE TEXHONOrMM NPU NPOBEAEHUN 3aHATUN:

- Mpe3eHTauMOHHble MaTepumanbl W TexHosnormm npu O6bACHEHMM MaTepuana Ha
NEKLMOHHbIX N NPAKTUYECKNX 3aHATUAX;

- cneynanmsanpoBaHHoe obopyaoBaHMe Npy NpoBeaeHun nabopaTopHbIX paboT;

— pa3bop KOHKPETHbIX CUTyauui Mpu MNOCTaHOBKE Uuenerm u 3agjad K paspaboTke
NpuKnagHblXx nporpamm, npu BbIOOpe nporpaMmHoro obecneyeHusi MO YCTAHOBIEHHbLIM
Kputepusm, npu paspaboTke nporpaMmm no npeaycMOTPEHHbIM anropuTMam n Metogam

Ons camocTtoaTenbHon paboTbl ucnonb3yetcs IBC YHuBepcuteTckass GubnuoTteka
online - www.lib.vsu.ru - 3HB BI'Y. [MporpammHoe ob6ecneyeHne, nNpuMMeEHsieMoe npwu
peanusauun aucuunnmHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

[OucTaHunoHHbIE obpasoBaTtenbHble TEXHOMormm (4oT) NPUMEHSATCS C
ncnonb3oBaHMeM obpasoBaTenbHOro noprtana «ANeKTPOHHbIN yHuBepcuTeT BITY».

18. MaTepmnanbHO-TeXHU4YECKOE obecneyeHme AUCLUUNIINHDI:

YyebHasi ayantopus s NpoBeAeHNs 3aHATUN CneumanusmpoBaHHas mebenb, HoyToyk ASUS
NEKLMOHHOIO 1 CEMMHAPCKOro TUMOB, TEKYLLEro VIVOBOOK X507-EJ057, npoektop BenQ MP515 ST,




KOHTPOIS U MPOMEXYTOYHOM aTTecTauuu
r.BopoHex, nnowanb YHnBepcuteTckas, 4.1, nom.l,
ayn. 337

nepeHOCHON aKpaH Ans NPoeKTopa Ha WTaTnee
SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 goroeop 3010-
15/207-19 o1 30.04.2019

LibreOffice (6ecnnaTtHoe n/wnn ceobogHoe MO
(nnueHsmns: https://www.libreoffice.org/about-
us/licenses/)

Lazarus IDE (http://www.lazarus-
ide.org/index.php?page=licenses)

Adobe Reader (6ecnnatHoe w/unu ceobogHoe MO
(nuenswms: https://get.adobe.com/ru/reader/
legal/licenses)

MomelweHne ansa xpaHeHns 1 NponnakTN4ecKoro
obcnyxumBaHus yuebHoro obopyaoBaHus
r.BopoHex, nnowagb YHuBepcutetckas, 4.1, nom.l,
ayn. 31

Hoytbyk ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHOCHOW 3KpaH AN NpoekTopa Ha
wraTtmee SceenMedia Apllo-T

KoMmnbloTepHbIn Knacce (4na npoBeeHUsa 3aHATUi
CEMMHapPCKOro TUNa, TeKyLLEero KOHTPons n
NPOMEXYTOYHOWN aTTecTaumm)

r.BopoHex, nnowagb YHuBepcuteTckas, 4.1, nom.l,
aya. 40/3

CneunanunsmpoBaHHas Mebernb, KomnbloTepbl Pentium-
I, Il (12 wT.), 0O beaMHEHHbIE B NTOKAnNbHYO CETb C
BO3MOXHOCTbIO MOAKIIOYEHNS K ceTU «NHTepHeT»
Microsoft Windows 7, Windows 10 goroeop 3010-
15/207-19 o1 30.04.2019

LibreOffice (6ecnnaTtHoe n/vunn ceobogHoe MO
(nuueHsuns: https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe w/unu ceobogHoe MO
(nuuenswms: https://get.adobe.com/ru/reader/
legall/licenses)

Mozilla Firefox (6ecnnaTtHoe n/vwnn csoboaHoe IM0)
(nMueHsuns:
https://www.mozilla.org/ru/about/legal/terms/firefox/)
Lazarus (6ecnnatHoe n/unun cesobogHoe MO
(nuuenswms: https://www.lazarus-ide.org/about-
us/licenses/)
CodeBlocks (6ecnnatHoe u/unu ceobogHoe MO
(nuueHsuns: http://www.gnu.org/licenses/)

KoMnbloTepHbIN Knacc, ayautopust 45s rpynnoBbIX U
MHONBMAYANbHbLIX KOHCYNbTaUWN, NOMeLLeHMe ANsi
CaMoCTOATENbHOM paboThl

r.BopoHex, nnowanb YHuBepcuteTckas, 4.1, nom.l,
aya. 40/5

CneunanuampoBaHHas mebenb, KOMNbOTEPbI
(cuctemHble 6noku Intel Pentium-1V, moHuTOpbl LG
FLATRON L17428-8F) (30 WT.) C BO3MOXHOCTbIO
noakntodeHns k cetn «MHTepHeT» n obecneyeHnem
[0CTyna B 3NEKTPOHHYO MHOPMaLMOHHO-
obpasoBaTenbHyl cpeay yHuBepcuTeTa

Microsoft Windows 7, Windows 10 goroeop 3010-
15/207-19 o1 30.04.2019

LibreOffice (6ecnnaTtHoe n/vwnn ceobogHoe MO
(nuueHsuns: https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe w/unu ceobogHoe MO
(nuuenswms: https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnatHoe n/vnu ceobogHoe M0)
(nMueHsuns:
https://www.mozilla.org/ru/about/legal/terms/firefox/)

19. OueHo4HbIe cpeaAcTBa ANs NpoBeAeHUs TeKyLen U NPOMeXyTOYHON aTTecTalun

MopsaoK OLEeHKM 0CBOEHMS oby4Yatommmncs y4ebHoro matepuana onpeaensieTcs
coaepkaHneMm crneayoLwmx pasgenos AUCUMNINHGBIL



https://www.libreoffice.org/about-us/licenses/
https://www.libreoffice.org/about-us/licenses/

HanmeHoBaHue WHankaTop(bl)
r'ﬁ pasgena AMCLMNIMHbI Ko“&';?;?” AOCTUXEHMS OugeHouHble cpeacTsa
(moayns) 4 KoMneTeHummn
OlnK-2.1
1 Tembl 1-11 Ork-2 OmK-2.2 Onpoc
OlK-2.3
MpomexxyTouHas aTTecTauus MyHkT 20.2.1
dopma KOHTpOnNS - ak3aMeH Bonpochl k ak3ameHy

20 TwvnoBble OUEHOYHblIe cCpeAcCTBa M MeToAMYECKMe MaTepuanbl, onpegensowme
npoueaypbl OLeHUBaHUA

20.1 TeKywMin KOHTPONb yCNeBaemMocCcTun
KoHTponb ycneBaemMocTv No ANCUUNIIMHE OCYLLECTBIISETCS C NMOMOLLBIO CrieayHLMX OLEHOYHbIX
cpeacTs:
MMpakTnyeckne 3agaHus

lNMepe4yeHb NpakTU4YEeCKUX 3ag4aHUN:
1. PaccuMtatb HEWTPOHHYKD MOLWHOCTL AJY npu 3agaHHOM ypoBHe cpegHero no A3

HENTPOHHOrO NOTOKA

2. OnpenennTb 3aBUCMMOCTb CPEeAHEN KOHLEHTpauun TOMMMBHLIX SAEep B 3aBUCUMOCTU OT

BpemeHu ero pabotbl B AJY

3. OueHnTb BENUYUHY MOTEPU PEeakTUBHOCTM Ha oTpasrieHMe Xe-135 OT BpemMeHu nocne

nepesoga AJY B pexum «["opsaunin octaHOB»
4. OueHUTb BENMYKNHY Tennonepeaaym OT NepBOro KOHTypa Ko BTopomy B M
5. PaccuntaTb OCHOBHbIE NapamMeTpbl NIErKON BoAbl Kak 3aMmeaniutensd HEMTPOHOB

6. OnpeaenuTb BpeMsi KaMnaHun peaktTopa kak pyHKUMIO rMyOuHbI BbiropaHus Tonnmnea

YpoBeHb
KpuTepun oueHMBaHNS KOMNeTeHLNI cchopmMmpoBaH LWkana oueHok
HOCTU
KOMMETEHLMN

O6yyatomnca B NONHOM Mepe BrageeT NOHATUNHBIM losbiweHHbI Ominu4Ho
annapartoM JaHHOM 06nacTu Hayku (TeopeTU4ecKMMmn YPO8€eHb
OCHOBaMM OUCLMMIMHbI), CNOCOBEH MNIOCTPUPOBATb
oTBET Npumepamu, akTamu, AaHHBIMU Hay4HbIX
nccrnegoBaHun, NPUMEHATL TEOPETUYECKNE 3HAHMS AN
peLleHns NpakTUYeckx 3agady B 06ractu pumaukm
HEWTPOHOB.
OTBET Ha KOHTPONbHO-U3MEPUTESbHLIN MaTepuan He Bbasoeblti Xopowo
COOTBETCTBYET OOHOMY (4BYM) U3 NEPEYNCTIEHHbIX ypO8EHb
nokasaTenen, Ho obyyatoLmnncsa gaeT NnpaBuUnbHbIE
OTBETbI HA JOMONTHUTENbHBLIE BONPOCHI.
OTBET Ha KOHTPONbLHO-U3MEPUTENBHbLIN MaTepuan He lMopozoenbiti Ydoenemeopu-
COOTBETCTBYET Nt0ObIM ABYM(TPEM) U3 NEPEUNCTIEHHBIX ypO8EHb mesibHO
nokasatenen, oby4aroLLmMncs gaeT HeNorHbIe OTBEThI Ha
OOMOSTHUTENbHbIE BOMPOCHI.
OTBeT Ha KOHTPOJIbHO-U3MEPUTENBHBIN MaTepuan He - Heydoenemsopu-
COOTBETCTBYET NOOBLIM TpEM(YeTbIpEM) U3 mesibHO
nepeYncreHHbIx nokasartenen. Obyyarowmmncs




OEeMOHCTpUpPYET OTPbIBOYHLIE, (hparMeHTapHble 3HaHUS,
Jonyckaet rpybble oLnBKM..

20.2 NMpomexyToyHaa aTrecTaums

MpomexyToyHas aTTecTauus No AUCUMUNINHE OCYLLECTBNSETCS C NMOMOLLbIO CreayoLLmx
OLEHOYHBIX CpeacTB:

CobecepoBaHne No 3k3aMeHaLMOHHbIM buneTam

20.2.1. NepeyeHb BONPOCOB K 3K3aMeHYy:

1. OnpepgeneHve aHepreTMyeckoro sgepHoro peaktopa. Knaccudwukaumsa sgepHbIX
3HepreTUYecKnx yCTaHOBOK.

HasHauyeHune, obLiee onucaHne KOHCTPYKUMM napoTypbuHHom yctaHoBkun ASC.
Kputnyeckoe, HagkpuTudeckoe, NOAKPUTUYECKOE COCTOSIHNE peakTopa.
KpuTtnyeckas macca.

Mpouecc paclumpeHnsa napa B TypobuHe B H-S anarpamme.

2R T

PeaktopHas  yctaHoBka BB3OP-1000. CocTtaB, OCHOBHble  TEXHUYECKME
XapaKTepUCTUKN.

7. OcobeHHOCTN paboTbl TYpOUHBI HA BRa>XHOM nape.

8. Bugbl agepHbix  peakumn. CevyeHusi  peakuun. Mwukpockonuyeckmne un
MakpocKonnyeckmne ceveHus. Pnsnvecknin cMmbicrn. 3aBUCUMOCTb CEYEHNSA OT SHEPIUN.

9. BnusiHMe BNaXXHOCTW HA SKOHOMUYHOCTb U HAAEXHOCTb TYPOUHBI.

10. 3P PeKkTNBHBLIN KOIPPUUNEHT PAa3MHOXKEHUS HEUTPOHOB.

11. Cenapauus Bnarv n NPOMEXYTOYHbIN Neperpes napa B NapoTypOUHHbBIX YyCTaHOBKaX
A3C.

12. PasgeneHne HEWTPOHOB MO 3HeprusiM. [NoHATME 00 3HepreTuyeckom Ccnekrpe
HENTPOHOB B peakTope.

13. TepmoanHammnyeckmi Lmkn napoTypbuHHon yctaHoskn ASC.

14. 3ameonutenun. TpeboBaHus, npeabsiBNsSeMble K 3aMegnutenam. 3ameansawouias
cnocobHocTb. KoadhnumeHT 3amennenmsi. XapakTepuUcTukn 3ameanurenen.

15. HasHaveHue, coctaB v npuHUMn paboTbl KOHAEHCALNOHHOW YCTaHOBKM.

16. YnpaBneHue saepHbiM peakTopoM. MNoHATHE peakTUBHOCTM.

17. MNMpuHUMNManbHOEe YCTPONCTBO U PacnofoXeHUe OCHOBHbIX KOHAEHCaTopoB TypOuH
A3C.

18. MNepwnoa peaktopa. 3aBMCUMOCTb Nepuoga peakrtopa OT BPEMEHU XKU3HWN MOKONEHUSs
HENTPOHOB.

19. HasHa4deHwne, KOHCTPYKUNSA 1 CXeMa BKITHOYEHMS] OCHOBHbIX 9)KEKTOPOB.

20. 3anasgbiBatoLwme HENTPOHBI. MpeaLecTBeHHMKM 3ana3abiBaoLLnX HEUTPOHOB.

21. OnpepeneHve TemnepaTtypbl KOHAeHCaumMm oTpaboTasLuero napa.



22. lona 3anasgbiBalownx HENWTPoOHOB. CpegHee BpeMA KU3HW 3anasblBaroLLmx
HENTPOHOB. [1oOHATME O MITHOBEHHOW KPUTUYHOCTUK peakTopa.

23. lNpepenbHbii 1 SKOHOMUYECKUI BaKyyM B OCHOBHOM KOHOEHCaTope.

24. TpeboBaHna K matepumanam, MCMNOSfb3yeMbIM B OpraHax ynpaBfieHUs W 3alumThbl
peakTopa.

25. lNoHaTHe nepeoxnaxneHust KoHAeHcaTa.

26. Bop 1 ero xapakTepucTMKM Kak NorfoTUTeNa B CPaBHEHUM C APYTMMU MaTepuanamu.
27. CocTaB 1 Ha3Ha4YeHne KOHOEeHCATHO-NMTaTeNbHOro TpakTa.

28. PeaktopHas  yctaHoBka PBMK-1000. CocTtaB, OCHOBHble  TEXHU4Yeckue
xapaktepuctnkmn. Cxema KMIL,.

29. TepmoanHammyeckasa a(pdpeKTUBHOCTb pereHepaTMBHOro nogorpesa.

30. KamnaHus peaktopa. LLInakoBaHne n oTpaBneHue peakTtopa.

31. CteneHb pereHepauun. PacnpeneneHune nogorpesa rno CTyneHsM.

32. BocnponsBoacTteo A0epHoro TonnuBa. MoHaTne o] KoadppumumneHTe
BOCNPOM3BOACTBA U BPEMEHW YLBOEHUS.

33. Tunbl pereHepaTuBHbIX nogorpeBatenien. Cxembl BKIIHOYEHUS MOBEPXHOCTHbIX
nogorpesaTtesnen.

34. TpeboBaHMs K KOHCTPYKLMN aKTUBHOWN 30HbI peakTopa 1 ee XxapaKTepUCTUKM.

35. lMNMpuHUMNUanbHoe  YCTPOMCTBO  pereHepaTuBHbLIX MNogorpeBaTenen  HU3KOro
AaBNeHns CMeLlnBaroLero Tmna.

36. TonnmBHble  maTtepuanbl. TpeboBaHusa, npeabsaBnsieMble K  TOMNSIMBHbLIM
Marepuanam.

37. MNMpuvHUMNUanbHoe YCTPOMCTBO  pereHepaTuBHbLIX MogorpeBaTenen  HU3KOro
AaBfeHnst NOBEPXHOCTHOro TMna.

38. KOHCTpPYKUNOHHbIE MaTepuanbl gaepHoro peaktopa. OcHoOBHble TpeboBaHus,
npeabsaBrsieMble K KOHCTPYKLMOHHBIM MaTepuanam.

39. HasHayeHne cuctembl pereHepauum BbICOKOro pAasneHus. [lpuHUunuanbHoe
yctponcteo u tunel MNBA.

40. [JencrtBne peakTopHbIX N3rydeHUn Ha maTepuarnoi.

41. dakTopbl, BNMSOLWMeE Ha paboTy nogorpeBaTenen BbiICOKOro AaBrieHUs.

42. dusunyeckme ocobeHHOCTU peaktopa BBOP.

43. HasHayeHne pgeaspaunoHHOM YycTaHoBKW. [lpuvHUMn paboTbl TEepPMUYECKOro
AeaspaTtopa.

44. dunsunyeckme ocobeHHocTn peaktopa PBEMK.

45. dakTopsbl, BNusowme Ha 3pPeKTUBHOCTb paboTbl AeaspaTopa.



46. Bopna kak TennoHocutens. CBoncTBa BOAbI.

47. MNpuHuunuanbHass cxema 9dHeprobrnoka ¢ peaktopom BBOP-1000. HasHaueHnue
OCHOBHOro obopyaoBaHusi.

48. Peaktop Ha ObICTPbIX HeUTpoHax. Pusmyeckme OCOOEHHOCTU pPeakTOpoOB Ha
ObICTPbIX HENTPOHAX.

49. MNpuHuununanobHas cxema aHeprobnoka ¢ peaktopom PEMK-1000. HazHaueHue

50. ocHoBHOro obopynoBaHus.

51. TennoHocutenun. TpeboBaHus, nNpeabSABRASEMbIE K TENNOHOCUTENSM SOEPHOro
peakTopa.

52. MNMpuHUMNUanbHoe YCTPOMCTBO M OCHOBHbIE TUMbl AeadpaTtopoB. Cxema BKIYeHUs

[leaspaumOHHOM YCTaHOBKM B CUCTEMY pereHepaumMnTypOboyCcTaHOBKM.

YpoBeHb
KpuTepum oueHnBaHnsa KoMmneTeHumm chopmmpoBaH LLkana oueHok
HOCTU
KOMMNETEHLNN

O6yyatowmncsa B NOfHOM Mepe BriageeT NOHATUNHBIM lNoebIweHHbIU OminuyHo
annapatoM JaHHOM 06nacTu Hayku (TeopeTudeckumm ypO8€eHb
OCHOBaMU AUCLMMIWHbI), CNOCOBEH MMNNIOCTPUPOBAaTH
OoTBET NpumMepamu, akTamu, AaHHBIMU HaYYHbIX
nuccneaoBaHum, NPUMEHSATbL TEOPETUYECKE 3HAHUA AN
peLleHns NpakTu4eckmx 3agad B obnactun pusmku
HEWTPOHOB.
OTBET Ha KOHTPONbLHO-U3MEPUTENBHbLIN MaTepuan He ba3zoeniti Xopouwo
COOTBETCTBYET OOHOMY (ABYM) U3 NEePEYUCIEHHbIX yPOBEHb
nokasaTenen, Ho oOy4yaloLWKnneca gaeT NpaBUIbHbIE
OTBETbl HAa JOMOJIHUTENbHbIE BONPOCHI.
OTBET Ha KOHTPOJSIbHO-U3MEPUTENBHBIV MaTepuan He lNopoeosnil Ydoenemeopu-
COOTBETCTBYET NtobbIM ABYM(TPEM) M3 NEPEYNCIIEHHBIX YPO8€eHb mesibHO
nokasaTenen, obyJarLminca gaeT HeMnosHble OTBEThI Ha
OOMOSTHUTENbHbIE BOMPOCHI.
OTBET Ha KOHTPONbLHO-U3MEPUTENBHbLIN MaTepuan He - Heydosenemeopu-
COOTBETCTBYET N06bLIM Tpem(4eTbipeM) U3 mesibHO
nepeyvvcrneHHblx nokasarenen. Oby4vatowmics
OEeMOHCTpUpPYEeT OTPbIBOYHbIE, (hparMeHTapHble 3HaHUS,
Jonyckaet rpybble oLnbKu..

[MpomexyTodHas aTTecTauusa NpoBOAUTCA B COOTBETCTBUM C [10NOXEHMEM O MPOMEXYTOYHOM
aTTecTaumm obyyaroLmnxcs no nporpammMmam BbicLLero obpasoBaHus.



	10. Место учебной дисциплины в структуре ООП:
	Учебная дисциплина относится к обязательной части блока Б1.
	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями) и индикаторами их достижения:

