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PABOYASA NPOrPAMMA YYEEHOWU ANCLUUNIUHDI
B1.B.1B.03.01 KuHeTuka aaepHbIX peakTopoB

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

2. Mpodunb nogroroBku/cneumannsauusa:

®u3nka aTOMHOro sgpa n Yyactuy

3. KBanudukaumsa BbINnyCKHUKA: Marnctp

4. ®opma oby4eHus: oyHas

5. Kachegpa, oTBevarowan 3a peanmsaymio AUCLUUNINHDbI:

Kadpenpa sgepHon pusnkm

6. CoctaBuTENM NnporpaMmmbl:

K.d.-M.H., goueHT Baxtenb Bwuktop MatBeeBud, K.db.-M.H. goueHT [onrononioB Mwuxaun
AHaTonbeBuny

7. PexomeHpoBaHa:

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

Pl npoaneHa Ha 2022-2023 y4ebHbii rog, HMC dwumsmnyeckoro dakyneteta ot 14.06.2022,

npoTokon NeG.

8. YuebHbIn roa: 2021/2022 CemecTp(bl): 2



9.llenu v 3apaum y4e6HOM ANCLUUNIIUHDI

Llensimu oceoeHusi yyebHOU QucyuniiuHbl S81151I0MCS:
-03HaKOMJIEHNE CTYAEHTOB C OCHOBHbIMW MOAENSAMU SiAPA, UCNONb3yeMbIMU NPU
ONUCcaHnKM pasnunyHbIX SAepHO-PU3NYECKMX npoueccos. Bmecte ¢ gpyrumum cneukypcamm
kadpeapbl AaHHbIVM CNELKypC npecnenyeT Lenb NoAroToBKM cneumanucTta no aaepHom
un3nke, BNagetoLLero npueMamm n akcnepumeHTanbHon paboTbl 1 MeTogaMu
TEOpeTNYECKOro aHanun3a.

3adayu y4yebHoU OuCyUMNIUHbI:
-Hay4nTb CTYAEHTOB MPOBOANTL TEOPETUYECKUIA aHanM3 S4epHO-PU3NYECKNX SBMEHUIN C
MOMOLLIbIO COOTBETCTBYHOLMX MOAENEN aapa U pacCcumTbiBaTb HA X OCHOBE KOHKPETHbIE
s0epHble XapaKTePUCTUKN.

10. MecTo yyeb6HOM AncuunuHbI B cTpykType OOIT:
AvcumnnmHa oTHOCUTCS K BapuaTnBHon Yactu unkna 61.B. OB (ducunnnuHel no BeiGopy).

11. MnaHupyemble pe3ynbTaTbl 00y4eHUsi MO AucuunnuMHe/Moaynto (3HaHUA, YMEHwUs,
HaBblK1), COOTHECEHHbIe C NMMaHupyeMbIMN pe3ynbTaTaMu OCBOEHUs obpa3oBaTesibHOMN

nporpamMmmbli (KOMHeTeHLIMFIMVI) N MHOANKaTopaMun X OCTUXKEeHUA:

Kon HasBaHue Koa(bl) NnaukaTop(bl) MnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMNeTeHuun
CnocobeH k CocraBnsiet 3HaTb: PU3NYECKNE OCHOBBI U MPUHLINMBI
Cco3aaHunto MaTeMaTunyeckmne yrnpasrieHusi peakTopom
TEOPETNHECKUX U MK-1.2 | mogenu sgepHo-
mMaTeMaTn4ecKkux duranyeckmx
Mogeneit, NPOLIECCOB YMeTb: 060CHOBLIBaTL BbIGOP TEXHUYECKNX
OMUCHIBAOLLMX peLLeHniA N KOHCTPYKUMA AP npu nepexoaHbIx
ni.{ | korAeHcMpoBanH pexumax paboTtbl A3P; paccunTbiBaTL Nepexos
0€e COCTOosIHME OcyulecTansiet aKTUBHOW 30HbI AJY Ha Apyron ypoBeHb
BELLEeCTBa, TeopeTnyeckoe MOLLIHOCTW; OLleHMBaTh oboralleHve Tonnmea
pacnpocTpaHeHue | MK-1.3 | VOAEMpoBaHne AN peakunn genexHuns, aHanmanpoBaTb
" A0epHO-PU3NYECKNX
B3aUMOZENCTBME cucTem u BnageTb: HaBblIkamMW OLIEHKM OCHOBHbIX
U3NyYeHns ¢ npoueccos. xapaktepuctuk ASP npu HecTauMOHapHbIX
BELLECTBOM. npoueccax B AP
3HaeT dusnyeckue
OCHOBbI U NPUHLNMbI
MK-3.5 ynpaBneHM;? !
DEaKTOpOM 3HaTb: 03HaKoMUTbLCS (NpU HeobxoauMocTH) ¢
- OKYMeHTauMen BbINnonHAemMon paboThl (B TOM
CnocobeH k O6ocHoBbIBaET A
yucne ¢ MogensaMu ngeanbHOro COCTOSAHUSA
co3faHunio BbIBOP TEXHNYECKMX
TEODETUYECKMX SLLICH 1 npouecca, Npu UX Hanu4inn), yaHatb, Bbinmn nu
P P y paHbLUe kakne-nnbo npobnemsl BO BpeMs
MaTemMaTn4ecKmnx MK-3.6 | kKoHCcTpyKumn A3P BLINONHEHVS A3HHON s (n AbTATAM
mMoaenew npu nepexogHbIxX OrHe AGHHOTO 3ana V( O pesyneTara
’ npeaLecTByOLWMX HabnogeHni, onbITy
K- ONMCbIBaOLLNX pexumMax paboThbl
3 cpuanKy 99pP aKcnnyaTaumm, Opyrmx MCTOMHUKOB).
KUHETAYECKMX PaCC.‘-IVITbIBaeT YMmeTb: onpeaenuTb KpUTUYeckre warm ons
o . AaHHON paboThbl, a Tak Xe Te OXUAaHWs,
ABMEHWN UIn nepexop akTVBHON KOTOPBIE HAMEPEHBI YBIALETb.
npouecchl B 30HbI AJY Ha
eaKTopax, "
pcxo Vl'f')erlFIX K-3.7 ﬂzyrzﬁézc_)%”b BnageTb: HaBblkamMn aHanm3a Kak
yckop ’ ' oueu;l-maaeT’ MONOXWUTENBbHON MPaKTWKN, Tak U HE4OCTaTKOB
CTaHLMOHHbIX Npoueayp, MHCTPYKUMN
oboralleHve H poueayp PyKu
TonnvBea Ang
peakunv geneHus,




aHanuaupyet
COCTOsIHUE
pasMHOXatoLlen
CUCTEMBI 1
NPOBOAUT OLIEHKU
OCHOBHbIX
xXapakTepucTtuk AP
npu
HecTaunoHapHbIX
npoueccax B ASP.

12. O6bemM gUucUUNNUHbI B 3a4eTHbIX eanHuuax/yac — 2/72.

Popma NPOMEXYTOYHON aTTeCTaLmm — 3a4€eT C OLIEHKOM

13. TpyaoemkocTb No BMAam y4yebHom paboTbl

TpyaoemMKoCTb
Bupg yyebHown paboTbl Bcero Mo cemecTpam
2 cemMecTp
AyanTopHbIE 3aHATUA 36
nekuum 18 18
B TOM yuUcne: npakTuyeckme 18 18
nabopaTtopHble
CamocTtosaTenbHas pabota 36 36
B TOM Yucne: Kypcosas paboTa (npoekT)
dopma NpomMexyTo4HOM aTTecTaumm sauer c 3ayeT c oueHKom
OLEHKON
WToro: 72 72

13.1. CopepxaHue QUCLUNIUHDI

n/n

HanmeHoBaHue pasgena
OVNCLUNNUHBI

CopepxaHue pasnena aucUuUnnHb

Peannzauus
pasgena
OVCUMMNUHBI C
NOMOLLbIO
OHnamnH-Kypca,
QYMK *

1. Nlekyun

peakTopax

BeegeHue. lNepexogHsble
1.1 npoLecchbl B AAEPHbIX

OCobeHHOCTM AAEPHbIX PEAKTOPOB pasfMyHbIX TUMOB
C TOYKW 3pEHUsi NOBEAEHMS NX B AUHAMUYECKMX
pexnmax. OCHOBHbIE AMHAMMUYECKNE XapaKTEPUCTUKM,
onpegensoLne coctosiHme peaktopa. Cnocobbl
perynupoBaHus peakTopoB pasnuyHbIX TMMNoB. banaHc
HENTPOHOB B peakTope. PelleHne ypaBHeHUs
KMHETMKN NPU CKa4KooOpasHOM BO3MYLLEHUN Be3
y4yeTa 3anasfpbliBaloLnx HeMTpoHoB. Nepuroa
peakTopa. 3aBUCMMOCTb Nepuoaa OT XapakTepucTuk
peakTopa. 3anasgbliBaloLLme HENTPOHbI, UX
XapakTepucTukun. PelleHne ypaBHEHUS KUHETUKN C
Yy4eTOM LLIECTM rpynn 3anasgbliBatoLx HENTPOHOB.
Bug pelueHuns ¢ y4eTom O4HON rpynnbl
3anasfbiBaloLLNX HENTPOHOB. AHaNU3 BAUSHUA
3anasgpblBaloLLMX HEMTPOHOB Ha NEPEXOAHbIV NPOLIECC
Npv NOMOXWUTENBHOM U OTPULLATENBHOM
BO3MYyLLieHNsIX. OCOBEHHOCTIN PEXMMOB OCTaHOBKM U
pasroHa peakTopoB. ICTOYHMKM 3HEpProBblAeneHns B
peakTopax nocfie OCTaHOBKMW.

12 M3meHeHne peakTMBHOCTHU B
) NnepexoaHbIX pexmmax v

B3anMmocBssb (PU3NYECKMX U TEMTIOBLIX XapaKTepUCTUK
peakTopoB. ®akTopbl, onpedensiolme usmeHeHve




aBapI/II7IHbIe npouecchol

peakTMBHOCTU B SIAEPHbIX peakTopax pasrnyHbIX
TMnoB. TemnepaTypHbIA, MOLLLHOCTHOW, MapOBOW U
apyrne addekTbl peakTMBHOCTU. AHanNn3 n3mMeHeHust
cocTapnsatowmx apdekTMBHOIO KoadpuumeHTa
pPasMHOXEHWS U BENUYMHbBI YTEYKN HEMTPOHOB 13
peakTopa npv uameHeHun TemnepaTypbl. JuHamuka
peakTopoB C y4eTOM TEMNEepaTypHbIX U APYrux

3 HEKTOB peakTUBHOCTU. IaMeHeHne peakTMBHOCTU B
peakTopax pasfiMyHbIX TUMNOB B aBapUMHbIX YCITOBUSIX.
HekoHTponunpyemsblin pasroH peaktopa. lNoteps
TENMOHOCUTENS NepBoro KOHTypa. OCTaHOB rnaBHbIX
LIMPKYNALUNOHHBIX HACOCOB UMW ra3ofyBOK peakTopa.
AHanua npuMynH 1 NocnNeacTBUn aBapuin pasnnyHbIX
TMnoB. B3anmocBsa3sb prUsnyecknx n TennoBbIX
XapaKTepucTuk peaktopoB. PakTopbl, onpegensowme
N3MeHEeHne peakTUBHOCTU B SAEPHbIX peakTopax
pasnnyHbIX TUMNOB. TemnepaTypHbIA, MOLLLHOCTHOR,
napoBon n gpyrue acpekTbl peakTMBHOCTU. AHanNn3
NU3MEHEHNS COCTaBNALWNX 3PPEKTUBHOIO
KoadhpuLmeHTa pa3smMHOXEHNS U BENUYMHBI YTEYKM
HEWTPOHOB 13 peakTopa Npu U3MeHeHnn
TemnepaTypbl. [JuHamMuka peakTopoB C y4eTOM
TeMnepaTypHbIX U ApYrux adPeKkToB peakTUBHOCTMU.
M3meHeHne peakTMBHOCTU B peakTopax pasnnyHbIX
TUNOB B aBapUiHbIX YCNoBusiX. HEKOHTponMpyembli
pasroH peaktopa. [loTeps TennoHocMTenNsa NepBoro
KoHTypa. OCTaHOB MaBHbIX LUPKYMSALUOHHBIX HACOCOB
UK ra3ofyBOK peakTopa. AHanm3 NpuYrH u
nocneacTevi aBapui pasnuyHbIX TUNOB.

1.3

MN3meHeHne N30TornHOro
COCTaBa aKTUBHOW 30HbI
peakTtopa.

fpepHble npeBpalleHnst B TONNMBE Npu
MCMNOMb30BaHNM YPaHOBOTO M TOPMEBOIO peaKkTopoB
LMKNoB. BeliropaHvne agepHoOro TonnmMea, HakonneHue
NPOAYKTOB AeneHus n obpasoBaHne HOBbIX
pensawmxca matepuanos. Cuctema ypaBHeHUN,
onvcblBaoLWwas N3MeHeHne N30TOMHOro cocTaBa
Tonnuea. KoadhdununeHT BocnponssoacTaa.
PacwmpeHHoe BocnponsBoacteo. OcobeHHOCTH
npoLecca BOCMpPON3BOACTBa B peakTopax Ha
TEeNnoBbIX U ObICTPbIX HEWTPOHax. LLinakoBaHue n
oTpaBneHue peaktopa. OCHOBHbIE YPaBHEHUS.
MpubnumxeHHasi oueHKa HaKOMMEHNS LLUSAKoB.
OtpaBneHune peaktopa kceHoHoM. OcobeHHOCTH
OTpaBrieHns B AMHAMUYECKNX pexmmax. MlogHasa sima.
CBA3b OTpaBneHns ¢ peakTUBHOCTLI0. KceHoHoBas
HeycTonuMBoCTb. OTpaBneHne camapuem.
OcobeHHoCTM Npouecca. PaBHoBecHOe OTpaBreHne u
OoTpaBneHue B nepexoaHbIxX npoueccax. nybuHa
BblropaHus Tonnmea. Macwrtab rnybuHbl BolropaHus B
peanbHbIX peaktopax. KamnaHus Tonnuea. Kamnaxus
peakTopa.

1.4

MogenvpoBaHue
HecTaLNOHapPHbIX
npoLLeccoB

MpyHUKMN NOCTPOEHMS ANHAMUYECKUX MOAENeN.
TpeboBaHMsa K MaTtemMaTn4eCckoMy ONMMCcaHuo
npoweccoB. Bo3amoxHOCTN coBpeMeHHbIXx IBM.
OcHoBHble 3aga4yun gMHamMuku peaktopa. Mogenu
OTAEeNbHbIX MPOLECCOB. Mcnonb3oBaHue
COBPEMEHHbIX Mporpamm Ans pacyeta
HecTauMOHaPHbIX NPOLIECCOB B SAEPHbLIX peakTopax.

1.5

Pacuet opraHos CY3
SIEPHbIX PeaKTOpOoB

MoaBwxHbIE NornowaLLne cTepkHu. OyHKLMK
ctepxHen CY3. PacyeTt B ogHO- 1 ABYXIpynnoBoM
npnénuxeHnn apPeKTUBHOCTN NOMTHOCTbIO
MOrpy>XeHHOro BOOSb OCU peakTopa CTEPXKHS.
UHTepdepeHLmsa cTepxHen, 9hEKTUBHOCTb CTEPXKHS
B 3aBMICMMOCTM OT MyOVHbI MOrPYXEHMS.
OdhekTUBHOCTL peLLeTkn perynatopos. Moaxoa K




pacyeTy HEUTPOHHON NoBYLLUKK. BopHoe
perynupoBaHue, npenmyLectTsa u HeAOCTaTKU.
PacuyeT 6opHoro perynupoaHus. OueHka

A DHEKTUBHOCTU PETYNIMPOBAHUSA OTpaXKaTenem.
Boiropatowue nornotutenu. FlomoreHHoe pasmelleHne
BbIropatoLero nornotutens. PacyeT BbiropatoLero
NornoTUTENS NPY reTePOreHHOM ero pasMmeLleHum.

1.6

PerynupoBaHue sgepHbix
YyCTaHOBOK. 3akntoveHune

YnpaBneHne peakTtopoM B pexxmme nycka. dvsmdeckui
nyck. KoHTponb napameTpoB Mpu Nycke peakTopa.
PerynsapHoe BknioveHue peaktopa. iamepeHne
peakTMBHOCTU, MOLLHOCTW, Nepuoaa peaktopa.
PerynupoBaHue peaktopa B guana3oHe paboumx
Harpy3ok. OCHOBHble NporpamMMbl perynmpoBaHuns
peakTOpPHbIX YCTaHOBOK. [1porpamMmma ¢ NOCTOAHHOM
cpegHen TemnepaTypow nepBoro kKoHTypa. lNMporpamma
C NOCTOSIHHBIM JaBMIEHMEM BO BTOPOM KOHTYpe.
KomnpomuccHble nporpammel. MNporpamMmmbl
perynupoBaHusl C UsSMeEpPeHNeEM pacxoga
TennoHocuTens. CamoperynupoBaHne saepHbIX
peakTopoB.

13.2. Tembl (pasgenbl) AUCUUNNNHBI U BUAbI 3aHATUN

Ne Buabl 3aHATUI (KONTMYECTBO YacoB)

n/ Haumerosanme Temol CamocTogatenbHas| KoHTp

n (pasgena) gucumnnuHbl | Nekuun | Mpaktnyeckne | JlabopaTopHbie pa6oTa onb Bcero
BeeneHune.

1 | MNepexoaHbie npoLecchl 3 3 6 12
B 4epHbIX peakTopax
M3meHeHne
peakTUBHOCTY B

2 | nepexodHbIX pexmnmax 3 3 6 12
N aBapunHble
npouecchbl
M3ameHeHue n30TonHoro

3 | cocTaBa aKTMBHOWN 30HbI 3 3 6 12
peakTopa.
MogenvnposaHue

4 | HeCTaUWOHapPHbIX 3 3 6 12
npoLLeccoB.

5 Pacuet opraHos CY3 3 3 6 12
A0EpHbIX PEaKTOPOB.
PerynuposaHue

6 | A4epHbIX YCTaHOBOK. 3 3 6 12
3akntoyeHne
Utoro: 18 18 36 72

14. MeToan4yeckue ykasaHmsa Ans ody4yaroLWmxXcA no 0CBOEHUIO AUCLUMNIIUHDbI

Mcnonb3oBaTb y4ebHO-MeTOoAMYECKME NOCOBUA MO OpraHM3aLmMm camocToAaTeNbHOM paboThl,
KOHTPOSbHbIE 3a4aHNA U TeCTbl B BYMa)XHOM N 9NEKTPOHHOM BapuaHTax, TecTupytowime
CUCTEMBbI, AUCTaHLMOHHbIE (hbopMbl 06LLEHMA ¢ npenogaBaTenemM. KOHTPOnb CaMOCTOATENBHON
paboTbl peann3yeTcs C NOMOLLbIO ONPOCOB, TECTOB, BONPOCOB NO TEMaM 3aaHui n T.4.

NabopaTopHble 3aHATUSA NPOBOASATCH C UCMOMb30BaHNEM KOMMbIOTEPHbBIX CUCTEM
MoaenupoBaHusi. [Ins NonHOro NoHMMaHus MaTepuana cnegyet akTMBHO UCMONb30BaThb

KOHCynbTauuun. [Ins camoCcTOATENBHOMO N3y4YeHns pa3gernoB Kypca, peKOMeHA0BaHHbIX
npenogasartenem, He06Xo4MMO NoMb30BaTbLCS OCHOBHOW M AOMNONHUTENBHOW NUTepaTypon,
WHTEepHEeT-pecypcamu.




15. lNepeyeHb OCHOBHOW WU [OMNOSIHUTENbLHOW nUTepaTypbl, PECYpPCOB MWHTEpPHeT,

Heob6XoauMbIX ANA OCBOEHUS AUCLUNIIUHBI (CrucoK numepamypbl 0hOPMISIEMCs 8 COOM8emcmeauu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obwasi ckeosHasi Hymepauyusi 0r1si ecex 8U008 UCMOYHUKO8)
a) OCHOBHas nuTeparypa:
Ne n/n M CTOYHNMK
1 Baptonomen I".I". u gp. OCHOBHbI TEOPUUN U METOAbI pacyeTa 94epHbIX 3HEPreTUYECKNX
peaktopoB. M. OHeproatomuagar, 1989, 511 c.
HemeHTbeB, B.A. KoHcnekT nekumi no kypcy "KOHCTPYKLUKM U TENSOBOKW pacyeT SaepHbIX

2 peaktopoB" / B.A. [lemeHTbeB ; Mock. aHepreTud. un-T; Pea. I'.I'. bBaptonomen .— M. : M3OU,

1975 .— 142 ¢
0) pononHUTenbHasa nuTeparypa:
Ne n/n McTOYHUK

Knumog, AnonnoH Hukonaesny. AgepHas dusnka n saepHble peakTopbl : YYeOHuK ons cTya.

5 nHX.-¢oun3. cney. By3oB / A. H. KnumoB .— 2-e nsg., nepepab. u gon. — M. : QHeproatommagar,
1985 .— 350 c.

6 Kpamepos A.A., Wesenes A.B, HxXeHepHble pacyeTbl a4epHbIX peakTopoB. - 2-oe uag. - M.:
OHeproatomuagar, 1984. - 736¢.

7 TexHunyeckme n npodeccnoHanbHble CNpaBoYHUKK, obecneyrBaloLLme NpakTUYeCKyo
OEeSATEeNbHOCTb NO AUCLMIIIVHE.

8 Baptonomen ".I". u gp. OCHOBHbI TEOPUN N METOAbI pacyeTa SAepHbIX AHEPreTUYECKNX
peakTopoB. M. QHeproatommsgat, 1989, 511 c.
HOemenTbeB, B.A. KoHcnekT nekummn no kypcy "KOHCTPyKLMK U TENMOBOM pacyeT siAepHbIX

9 peakTtopoB" / B.A. [lemeHTbeB ; Mock. aHepreTny. uH-T; Pea. I'.['. Baptonomen .— M. : MOW,

1975 .— 142 ¢

Knumos, AnonnoH Hukonaesny. AgepHas dusuka n aaepHble peakTopbl : Y4ebHuk ons ctya.
10 nHX.-¢un3. cney. By3oB / A. H. KnumoB .— 2-e usg., nepepab. u gon. — M. : QHeproatommaaar,
1985 .— 350 c.

B) MH(pOPMALIMOHHbIE 3MEKTPOHHO-06pa3oBaTeNibHble pecypchl (0duumnanbHble PECYPChbl UHTEPHET)™:
Ne n/n Pecypc

1. | www.lib.vsu.ru—3HbE BI'Y

2. | https://edu.vsu.ru — QnekTpoHHbIN YyHMBEpcuTeT BI'Y

16. MNepeyeHb y4yeOHO-MeTOAMYECKOrOo obecrnevyeHUs ANs CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekoMmeHdayuu, nocobusi, 3adaqyHuKku, MemodudyecKue yKa3aHusi MO 8bIMOSTHeHUIO
npakmu4eckux (KOHMpPOIbHbIX), Kypcoebix pabom u dp.)

Ne n/n MCTOYHMK
MeToanueckne pekoMeHgauuy no opraHnsaunm camocTosTenbHOM paboThbl CTy4eHTOB
1 HanpaeneHusa 14.04.02. AgepHble unsnka n TexHonorun, - Baxtens B.M., Tutosa J1.B. — BI'Y.
2018. - 17 c.

17. OOpasoBaTtefibHble TEXHOJNIOrMWU, UCNONb3yeMble MNpU peanu3auum Yy4yebHOWM
OUCUMNNUHBLI, BKMOYaA [AOUCTaAHUMOHHble obOpa3oBaTenbHble TexHonorum (OOT),
IneKkTpoHHoe obyyeHue (30), cmewaHHoOe obGy4eHune):

Mpn  npoBedgeHwM  3aHATUM  NO  AMCUMUNSIMHE  UCMONb3YKTCA  creayoLliune
obpasoBaTenbHble TEXHOMOMNN:

— aKTMBHbIE U MHTEPAKTMBHbLIE (DOPMbI MPOBEAEHUS 3AHATUN;

— KOMMbIOTEPHbIE TEXHONOIrMM NPU NPOBEAEHNN 3aHATUN:

- Mpe3eHTauMOHHble MaTepuanbl M TEXHOMOrMM npu OO0bACHEHMM MaTepuana Ha
NEKLMOHHbIX U NPaKTUYECKNX 3aHATUSAX;

- cneunanmsanpoBaHHoe obopyaoBaHMe Npy NpoBeaeHun nabopaTopHbIX paboT;

— pa3bop KOHKPETHbIX CUTyauui Mpu MNOCTaHOBKE Uuenenm u 3agjad K paspaboTke
npuKnagHblXx nporpamm, npu Bblibope nporpammHOro obecneyeHnss no yCTaHOBMEHHbIM
Kputepusm, npu paspaboTke nporpaMmm no npeaycMOTPEHHbIM anropuTMam n Metogam



http://www.lib.vsu.ru%E2%80%93%D0%B7%D0%BD%D0%B1/

Ona camocTosTenbHon paboTbl ucnonbdyetrca IBC YHuBepcuteTckad 6ubnuvoTeka
online - www.lib.vsu.ru - 3HB BI'Y. [MporpammHoe ob6ecneyeHne, npuMMeEHsieMoe npwu
peanusauun aucuunnmnHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

[OncTaHuNOoHHbIE obpas3oBaTtenbHble TEXHOSormm (4oT) NPUMEHSATCS C
ncnonb3oBaHnem obpasoBaTenibHOro noptana « QNEeKTPOHHbIN yHuBepcuTeT BIMY».

18. MaTepmnanbHO-TeXHU4YECKOEe obecneyeHme QUCLUNIINHDI:

CneumnanusmpoBaHHasa mebenb, HoyToyk ASUS
VIVOBOOK X507-EJ057, npoektop BenQ MP515 ST,
NMepeHOCHON 3KpaH A NPOeKTopa Ha LWTaTuBe
SceenMedia Apllo-T

YyebHasi ayantopus Ons NpoBeAeHNs 3aHSATUN Microsoft Windows 7, Windows 10 goroeop 3010-
JNIEKLMOHHOIo M CEMMHAPCKOro TUMOB, TEKYLLIErO 15/207-19 o1 30.04.2019

KOHTPOIIS1 U MPOMEXYTOYHOM aTTecTauum LibreOffice (6ecnnaTtHoe n/vwnn ceodogHoe MO
r.BopoHex, nnowanb YHuBepcuteTckas, 4.1, nom.l, (nuueHsmns: https://www.libreoffice.org/about-
ayn. 337 us/licenses/)

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

Adobe Reader (6ecnnatHoe u/unu csobogHoe MO
(nnueHsuns: https://get.adobe.com/ru/reader/
legal/licenses)

Hoyt6yk ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHoCHOW akpaH Ansi NpoekTopa Ha
wraTtmee SceenMedia Apllo-T

MomeleHne ansa xpaHeHns 1 NpomnnakTn4ecKoro Microsoft Windows 7, Windows 10 goroeop 3010-
obcnyxumBaHus y4ebHoro obopyagoBaHus 15/207-19 ot 30.04.2019

r.BopoHex, nnowans YHuBepcutetckas, a.1, nom.l, LibreOffice (6ecnnaTtHoe n/vnn ceobogHoe MO
aya. 31 (nuuenswms: https://www.libreoffice.org/about-

us/licenses/)

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

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

LibreOffice (6ecnnaTtHoe n/vwnn ceobogHoe MO
(nnueHsuns: 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 ceoboaHoe M0O)
(nMuensns:
https://www.mozilla.org/ru/about/legal/terms/firefox/)
Lazarus (6ecnnatHoe u/unun cesobogHoe MO
(nnueHsus: https://www.lazarus-ide.org/about-
us/licenses/)
CodeBlocks (6ecnnatHoe u/unu ceobogHoe MO
(nuueHsuns: http://www.gnu.org/licenses/)

KoMmnbloTepHbIn Knacce (N8 npoBeaeHUs 3aHATUi
CEMMHapPCKOro TUNa, TeKyLLero KOHTPons n
NPOMEXYTOYHOWN aTTecTaumm)

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

19. OueHo4Hble cpeaAcTBa ANs NpoBeAeHUs TeKyLen U NPOMEeXYyTOYHON aTTecTalun

MopsaoK OLEHKM 0CBOEHMS oby4Yatommmncs y4ebHoro matepuana onpegensieTcs
coaepkaHneMm crneayoLwmx pasgenos ANCUMNINHGBIL



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
1. Tewmbl 1-6 MK-1 HE1 § KoHTponbHble paboThl, cobeceaoBaHue
MK-3.5
2. Tewmbl 1-6 MK-3 MK-3.6 KoHTponbHble paboTkl, cobecegoBaHme
MK-3.7
MpomexyToyHas aTTecTauust MyHkT 20.2.1
dopma KOHTPONs — 3a4eT C OLLEHKOM Bonpocel k 3a4eTy

20 TunoBble OLEHO4YHbIe cpeAcTBAa M MeToAMYECKUMe MaTepuanbl, onpegensioLwme
npoueaypbl oLueHUBaHUA

20.1 TeKywMin KOHTPONb yCNeBaemMocCcTun
KoHTponb ycneBaemocTu No AUCUUNIIMHE OCYLLECTBNSAETCS C MOMOLLbIO CNeayoLMX OLEHOYHbIX
cpeacTs:
KoHTponbHble paboTbl, cobecegoBaHme

Mpumepbl TEMAaTUKN KOHTPONbHbLIX PaboT.
1. MNoBeaeHne peakTopoB NpU MOSIOXKUTENbHOM U OTPULLATENBHOM CKayKke peaKkTMBHOCTMW.

2.CTaumoHapHoe LWakoBaHue 1 cTauMoHapHoe oTpaBneHue. IaMeHeHne peakTMBHOCTU
B NepexoaHbIxX

pexumax C y4eTOM OTpaBfieHUs] KCEHOHOM.
Tematuka cobecegoBaHuM.
1. ABapunHoe pacxonaxusaHue. [1oBTOpHas KPUTUYHOCTb.

2. BzanmocBss3b 1 B3aMMoBnmsiHue paboTbl BTOporo KoHTypa ASC Ha npouecchl B
NnepBOM KOHTYpe, BKNOYasi peakTOpHYH YCTaHOBKY.

3. Npobnembl neperpyskn aaepHoro Tonnmea. Micnonb3osaHue Tonnmea ¢ CBI1

YpoBeHb
Kputepun oLeHMBaHNS KoMNeTeHLNI chopMMpPOBaHHOC LWkana oueHok
TN KOMNETEHLINN
O6yyatowmncsa B NONHOW Mepe BrnageeT NOHATUNHBIM lNoebiweHHbIl Ominu4Ho
annapatoM JaHHOM 06nacTu Hayku (TeopeTudeckumm YpPO8€EHb

OCHOBaMU AMCLMMIWHbI), CNOCOBEH MMNNIOCTPUPOBATH
OTBET nNpumMepamu, akTaMmn, AaHHbIMU HaYYHbIX
nuccrnegoBaHun, NPUMEHATL TEOPETUYECKNE 3HAHMS AN
peLleHns NpakTUYecKMx 3agay B 0611acTu KUHETUKN
A0EpHbIX peakTopoB

OTBET Ha KOHTPOJSIbHO-U3MEPUTENBHbIV MaTepuan He Gasossiti yposeHb Xopowo
COOTBETCTBYET OAHOMY (OBYM) N3 NEpPEYNCIEHHbIX
nokasaTenen, Ho o0yvaloLWuneca gaeT NpaBUIbHbIE
OTBETbl Ha AOMOJTHUTENbHbIE BONPOCHl. HegoctatouHo
NPOAEMOHCTPUPOBAHO B3aMMOBUSHUE Pa3MNNYHbIX
aKkTopoB, onpeaensitomnx COCTOsTHME aKTUBHOW 30HbI Ha
KMHETUKY peakTopa, Unu coaepxatcsi oTaernbHble
npobenbl B onpeaeneHnn omsanyeckmx NpuymH,
onpeaensoLnX KUHETUKY peakTopa.

OTBET Ha KOHTPONBLHO-U3MEPUTENBHbLIN MaTepunan He lMopozosnili YoosnemeopumersibHO
cooTBeTCTBYET NtobbIM ABYM(TPEM) U3 NEePEeYNCrIEHHbIX YpPO8€EHb
nokasaTenen, obyJarLmincsa gaeT HeMnosHble OTBEThI Ha
OOMONTHUTENbHbIE BONPOCHI. [IeMOHCTPUPYET YaCcTUYHbIE
3HaHMSA (PaKTOPOB, BNUSIOLNX HA KMHETUKY peakTopa,
U MEET He NONHOoe NpeAcTaBeHne 0 COOTHOLIEHMN
PasnnyHbIX 3P EKTOB PEaKTUBHOCTU.

OTBeT Ha KOHTPOJIbHO-U3MEPUTENBHBIN MaTepuan He - HeydoenemeopumernsHo
COOTBETCTBYET NO6BLIM TpEM(Y4eTbIpeEM) U3




nepeyvvcrneHHblx nokasarenen. Obyyatowmics
OEMOHCTPUPYET OTPbIBOYHbLIE, (hparMeHTapHble 3HaHNS,
ponyckaet rpybble owmbky B oLeHke achdekToB
pPEeaKkTUBHOCTMU.

20.2 NMpomexyToyHasa aTrecTaums

MpomexxyToyHas aTTecTauus No AUCUMNIINHE OCYLLECTBNSIETCS C NMOMOLLbIO CrieayoLmnx
OLEHOYHBIX CpeacTB:

CobecepnoBaHue no bunetam K 3a4eTy

20.2.1. NepeyeHb BONPOCOB K 3a4eTy C OLeHKOWN:

1. KakoBbl OCOGEHHOCTM MNOBEAEHUS SAEPHbIX PEeakTOpPOB pPasfMyHbIX TUMOB B
ANHaAMNYECKUX pexnmax?

2. [lepeuncnute OCHOBHble AWHAMWYECKME  XapaKTEPUCTUKKW,  onpegenstwoLine
COCTOSIHME peakTopa.

3. [llepuopg peakTopa. 3aBUCMMOCTb Nepuoaa OT XapakTepuCcTUK peakTopa.

4. YpaBHEHME KNMHETUKM W ero pelleHWe C Y4eTOM LWeCTu rpynn 3anasgiblBaroLmnx
HENTPOHOB.

5. BnusiHme 3anasgbiBalomMX HEWTPOHOB HAa NepexoHble NPOLEeCChbl NMPU HEHYNEBbIX
3Ha4YeHUsX PpeakTUBHOCTM.

6. OCoBEeHHOCTN PEXMMOB OCTAHOBKM M pa3roHa peakTopoB.

7. B3anmMocBs3b PM3MYECKUX U TENSOBbLIX XapakTePUCTUK PeaKTOpPOB.

8. TemnepaTypHbIl, MOLIHOCTHOW, MNapoBOW W Apyrve 3ddeKkTbl, BMAKOWME Ha
peakTUBHOCTb.

9. [nHamuvika peakTOpOB C y4eTOM TemnepaTypHOro n Apyrnx adeKkToB peakTMBHOCTM.

10. i3ameHeHne peakTBHOCTU B peakTopax pasfnunyHbIX TUMNOB B aBAPUNHBIX YCITOBUSIX.

11. HekoHTponMpyembin pas3roH peakTtopa.

12. MNoTep4a TennoHocuTens NepBoro KOHTypa.

13. OcTaHOB rnaBHbIX LMPKYNALMOHHBIX HACOCOB WS ra3oyBOK peakTopa.

14. AHanus NpuyYmH 1 NOCNeacTBUN aBapun pPasnuYHbIX TUMOB.

15. AgepHble npeBpalleHuss B TOMSMBE MPU UCMONb30BaHUW ypaH-NIyTOHUEBOIO W
TOPUN-YPaAHOBOIO LMKIIOB.

16. Npouecc BOCNPOM3BOACTBA B peaKkTopax Ha TEennoBbIX U ObICTPbIX HEMTpPOHaX. Ero
OcobeHHoCTH.

17. WWnakoBaHue n oTpasneHne peaktopa. OCHOBHbIE ypaBHEHMS.

18. OTtpaBneHne peaktopa KceHOHOM. (OcoOBeHHOCTU OTpaBfEeHUs B ANHAMUYECKUX
pexumax.

19. CBA3b OTpaBrieHNs C peakTUBHOCTbIO. KCeHOHOBas HEYCTOMYUBOCTb.

20. PaBHOBeCHOE OTpaBlieHNE N OTpaBrieHne B NEPEXOHbIX Npoueccax.



21. MacwTtab rny6buHbl BbIrOpaH1s B pearnbHbIX peakTopax.

22. KamnaHuna Tonnmea. KamnaHusa peaktopa.

23. [NpuHUKUN NOCTPOEHUS ANHAMNYECKUX MOLENEN.

24. Vicnonb3oBaHME COBPEMEHHbIX NMporpaMmm Ans pacydeTa HecTauMoOHapHbIX NPOLECCOB

B SiAEPHbIX peakTopax.

25. MNMoaBwxHble norrnowatroLme ctepxHn. PyHkumn ctepxHen CY3.

26. NHTepbepeHuusn ctepkHen, aEKTUBHOCTb CTEPXKHS B 3aBUCUMOCTU OT rNyOuHbI

NOorpy>xeHun4.

27. bopHoe perynupoBaHue, npeuMmywlectBa W HegoctaTkn. Pacdetr  6opHoro

perynmpoBaHusi.

28. OueHka ahPeKTUBHOCTU perynMpoBaHunst oTpaxaTenem.

29. Boliropatowue nornotutenn. [oMmoreHHoe pasMmeLleHNE BbIroparoLLero nornoTmrens.

30. YnpaBsneHune peakTopoM B pexume nycka. Gnsn4ecknin nyck.

31. KOoHTposib napaMeTpoB Npu Nycke peaktopa.

32. N'amepeHne peakTMBHOCTU, MOLLIHOCTUK, Nepuoaa peakropa.

33. PerynupoBaHue peakTopa B Auana3oHe pabodnx Harpysok.

34. CamoperynupoBaHue aaepHbIX peakTopoB.

35. ABapuu, cBA3aHHbIe C NOTEpPEN TeNSIOHOCUTENS

36. AHanua npuyuH aBapum Ha HASC

KpuTepumn oueHuBaHnsa KoMmneTeHumm

YpoBeHb
chopmmpoBaHHOC
TWU KOMMETEHLUMI

LLikana oueHok

O6yyatowmncsa B NofHOM Mepe BriageeT NOHATUNHBIM
annapatoM faHHou obnacTn Hayku (TeopeTuyeckumu
OCHOBaMM OMCLUMNIMHBI), CNOCODOEH UNNoCTpUpoBaTh
OTBET Npumepamu, dakTaMmm, AaHHbIMU Hay4HbIX
nccneaoBaHui, NPUMEHSTb TeopeTUYecKne 3HaHus ans
peLleHns npakTu4eckux 3agay B 06nacty KUHETUKU
s0epPHbIX PeakTopoB

lNoebiweHHbIl
YpPO8€EHb

OminuyHo

OTBET Ha KOHTPOIbHO-U3MEPUTESbHLIN MaTepuan He
COOTBETCTBYET OAHOMY (OBYM) N3 NEpPEeYnNCEHHbIX
nokasaTenen, Ho o0y4valoLWKnnea gaeT NpaBUIbHbIE
OTBETbl Ha AOMOJTHUTENbHbIE BONPOCHl. HegoctatouHo
NPOAEMOHCTPMPOBAHO B3aUMOBITMSHWE Pa3fNYHbIX
(hakToOpOB, OnNpeaensitoLLnX COCTOSHNE aKTUBHOWN 30HbI Ha
KMHETWKY peakTopa, Unun cogepxaTcs OTAeNbHble
npobenbl B onpeaeneHnn omanyeckux NpuymH,
onpefensowmx KUHETUKY peakTopa.

ba3zoenili yposeHb

Xopouwio

OTBET Ha KOHTPOIbHO-U3MEPUTESbHLIN MaTepuan He
COOTBETCTBYET NoObIM ABYM(TPEM) U3 NEPEUNCIIEHHBIX
nokasaTenen, oby4aroLLMncs gaeT HeNorHbIe OTBEThI Ha
[OMONHUTENbHBLIE BONPOCHI. [IEMOHCTPUPYET YaCTUYHbIE
3HaHMSA (PaKTOPOB, BNUSIOLNX HA KMHETUKY peakTopa,
U1 MEET He NOMNHOoEe NpeAcTaBeHne O COOTHOLIEHMN
PasnnyHbIX 3aPPEKTOB PEAKTUBHOCTU.

lNopoeosnili
ypOBEHb

YoosnemeopumersibHO

OTBET Ha KOHTPObHO-U3MEPUTENbHbLIA MaTepuan He
COOTBETCTBYET NOOBLIM TpEM(YeTbIpEM) U3
nepeYuncreHHbIX nokasartenen. Odyyatomncs
JEMOHCTPUPYET OTPbIBOYHbIE, (hparMeHTapHble 3HaHUs,

HeydosenemeopumeribHO




ponyckaet rpy6ble ownbkun B oueHke agpekTos
peakTUBHOCTW.

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