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AHHOTAIUA

Ilenbto OCBOEHUS TUCLUIUIMHBI SIBJISETCS MOArOTOBKA CTYJIEHTOB K PEIICHUI0 MH)KEHEPHBIX
3aJja4 Ha OCHOBE CTPOTMX HAy4yHBIX MeToA0B. [IpuBOAsTCS mMpUMephl M YriyOJIEHHO U3ydaeTcs Pl
BOIIPOCOB, COCTABJIAIOIIMX HAYUYHYIO 0a3y /IS aHAJIM3a U pacueTa KaK NepCIEeKTUBHBIX SIEPHBIX, TaK U
TEPMOSJIEPHBIX SHEPTETUUECKUX YCTaHOBOK.

3HaHUs, IOIYYEHHbIE Ha JIEKIUAX, [OJYyYa0T Pa3BUTHE U 3aKPEIUISIOTCS B MPOLECCE PELICHUS
3aJla4 B paMKax caMOCTOSATEIbHOU paboThl CTYJAEHTOB.

YueOHasi mporpamma COOTBETCTBYeT TpeOoBaHUAM ['OCynapcTBEHHOro 0Opa30BaTEIbLHOTO
CTaHJapTa TPETHErO MOKOJIECHUSI.

1. IEJIU U 3AJAYA OCBOEHUA YYEFHOU JUCIATIIIMHBI

I{enpr0 OCBOCHMSI AUCLUIUIMHBI SBJISETCSA IOArOTOBKA CTYJIEHTOB K PEIICHUI0 WHKEHEPHBIX
3aJlad Ha OCHOBE CTPOTMX HAYYHBIX MeTOJOB. IIpuBOAATCSA mpuMepsl U YriiyOJIEHHO M3ydaeTcs psil
BOIIPOCOB, COCTABJISIFOIIMX HAyYHYIO 0a3y JJIs aHaju3a U pacyeTa Kak MepCHeKTUBHBIX SIEPHBIX, TaK U
TEPMOSCPHBIX SJHEPreTUYECKUX YCTAHOBOK.

3HaHMUs, MOTY4YCHHbIE HA JIEKLUAX, [0OJIy4YaloT Pa3BUTHE U 3aKPEIUIAIOTCS B IIPOLIECCE PEILICHUS
3aJja4 B paMKax CaMOCTOSATENbHOI paboThI CTYICHTOB.

VYuebHas mnporpaMma COOTBETCTBYeT TpeboBaHUSAM [OcynapcTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJAapTa TPETHErO MOKOJICHUS.

2. MECTO YYEFHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

I[I/ICHI/IHJ'II/IHa MOCBAIICHA IMOATOTOBKEC CTYACHTOB K PCHICHUIO MHIKXCHCPHBIX 3aJad pacucTa
AACPHBIX SHEPIrETUUCCKHUX YCTAHOBOK HAa OCHOBE CTPOrMX HAy4YHBIX METOOB. 3HaHI/I$I, IMMOJIYYCHHBIC
CTYACHTaMU IIPU U3YUYCHHUU PA3JINYHBIX AUCHUILINH, MPUMCHSAIOTCA K PCIICHHUIO 3a/1a4, XapaKTCPHBIX
IJIg pacueTa AACPHBIX SHCPICTUIYCCKUX YCTAHOBOK

3. OOPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcanbHbie U(1im) o0menpopeccCuoHaIbHbIE KOMITETCHITHH

Kon u HanMeHOBaHHe Ko 1 HanMeHOBaHUE WHIMKATOPA TOCTUKEHHST KOMITETEHIIHA
KOMIICTCHIHH

YK-1 [1] — Cniocoben 3-VK-1 [1] — 3HaTh: METOIbI CHCTEMHOT'O M KPUTHYECKOTO
OCYILECTBIISATh KPUTHUCCKHUIT aHaJIN3a; METOJIMKH Pa3pabOTKU CTpATeruu ACHCTBHIA TSt
aHAJIN3 IPOOJIEMHBIX CUTYAIlMid HA  BBISBJICHHS M PEIICHUS TPOOIEMHON CUTYaIHH

OCHOBE CHCTEMHOTO MOJIX0/1a, V-VK-1 [1] — VMeThb: IpUMEHSATh METO/IbI CHCTEMHOT'O [TOIX0/1a
BBIPa0aTHIBATE CTPATETHIO Y KPUTHYECKOTO aHATM3a MPOOIEMHBIX CUTYAIIHIA;

JeHCTBUI pa3pabaThiBaTh CTPATETUIO ICHCTBUIN, IPHHUMATH KOHKPETHBIC

peleHus IS €€ peanu3alum
B-YK-1 [1] — BnageTh: MeTOA0I0THEH CHCTEMHOTO H
KPUTHYECKOTO aHaJIN3a MPOOJIIEMHBIX CUTYaIIU; METOIUKAMH
MIOCTaHOBKH 1EJIH, OTIPE/IENIEHHUs] CIOCOO0B €€ TOCTIKECHUS,
pa3pabOTKH CTpAaTeTUl JeHCTBUM




VK-2 [1] — CnocobeH yrnpaBisiTh
IPOEKTOM Ha BCEX JTamax ero

KHU3HCHHOI'O NUKJIa

yIpaBIeHUS MPOCKTAMHU
V-VK-2 [1] — VYMeTs: pa3pabaThiBaTh MPOEKT C YIETOM aHAIN3a
ATBTEPHATHUBHBIX BAPUAHTOB €TO PEATU3AINH, OTIPEICIISATh
IIEJICBBIC ATAITbI, OCHOBHBIC HAIIPABJICHUS Pa0OT; OOBSICHUTH
e U chOpMyIMPOBATh 3a/1a4M, CBSI3aHHBIE C MIOATOTOBKOM 1
peanu3anyell IpoeKTa; YIpaBisATh IPOSKTOM Ha BCEX dTarax
€ro JKU3HCHHOTO ITUKJIa
B-VK-2 [1] — Bnagers: MeToanKkaMu pa3pabOTKH U yIIPABICHHS
MIPOEKTOM; METOJIaMH OIIEHKU MOTPEOHOCTH B pecypcax u

3¢ (PEeKTUBHOCTH MTPOCKTA

3-YK-2 [1] — 3uaTh: 3Tambl )KU3HEHHOT'O IUKJIA MPOSKTA; 3TAIIbI
pa3pabOTKU U pealu3alliy IPOEKTa; METOIbI Pa3pabOTKH U

[IpodeccuonabHbple KOMIETEHIIMA B COOTBECTBHHM C 3aJayaMM U OOBEKTaMu (00JacTIMHU

3HaHUI ) TPOPECCHOHATLHOMN 1A TEIILHOCTH:

3apaua
npodeccuoHaIbLHOM
nesteabnoctu (3I11)

O0BbeKT 1M 00J1aCTh
3HAHUSA

Kon n naumenoBanue
npogeccuoHAIbLHOM
KOMIIeTEeHIIUM;
OcHoBanue
(mpogeccuoHaNbHBIN
cranaapr-IIC, ananu3
onbITa)

Kona n naumenoBanue
HHIMKATOpPA
AOCTHKEHU S
npogeccuoHaIbLHOM
KOMIIeTEeHI[UH

COBOKYITHOCTb
CpPEICTB, CIIOCOOOB U
METO/IOB
YEJI0BEYECKON
NEeSITeTbHOCTH,
CBSA3aHHBIX C
pa3paboTKo,
CO3JJaHUEM U
AKCIUTyaTanuen
YCTaHOBOK,
BBIPa0ATHIBAIOIINX,
peodpasyronmx u
HCTIOJTB3YIOIITNX
SIIEPHYIO YHEPTHUIO

MPOEKTHBIN

SZICPHBIE PEAKTOPBI U
SHEepreTU4ecKue
YCTaHOBKH,
TEIUIOTUAPABINYECKHE
Y HEUTPOHHO-
¢bu3nyeckre npoueccsl
B aKTUBHBIX 30HAX
SJICPHBIX PEaKTOPOB,
TEIUIOBBIC H3MEPEHHUSI U
KOHTPOJIb,
TETUIOHOCHUTEJIH,
MaTepHabl SACPHBIX
PEaKTOpPOB, SIACPHBII
TOTTUBHBIN LIMKJI,
CUCTEMBI O0ecTieueHus
0€30IaCHOCTH SACPHBIX
HEPTreTUIECKUX
YCTaHOBOK, CUCTEMBbI
YIIpaBJICHUS SICPHO-
buznuecKuMu
YCTaHOBKaMH,
IpOrpaMMHBbIe
KOMIUIEKCHI U
MaTeMaTHYeCKue
MOJIEIN JIJISt
TEOPETUYECKOTO U
AKCIEPUMEHTAIHHOTO

ITK-9.1 [1] - cniocoben k
OILICHKE MEPCICKTUB
Pa3BUTHS SIACPHBIX
HHEPreTHUECKUX
TEXHOJIOTHI 1
CHUCTEMHOMY aHaTU3y

s exTuBHOCTH,
0€30ITaCHOCTH U

HaJIe)KHOCTH MTPOEKTOB
)%

OcHosanue:
[TpodeccuonanbHbIi
cranaapt: 24.028

3-T1K-9.1[1] - 3nath
epeaoBOr
OTEYECTBEHHBIN U
3apyOeKHbBIH OIBIT B
obnactu
sKcIuTyaTanuu S0V,
V-IIK-9.1[1] - YmeTb
00001m1aTh 1
aHaAJIM3UPOBATh
uHpOpMalHIo,
MJIAHUPOBATH BUJIBI
NEeSATEIbHOCTH U
pa3zpabaThIBaTh TUIAHBI
pa0or;

B-TIK-9.1[1] -
Bnanets
uH(popmMaruen o
MepPCHeKTUBaM
pa3BUTHS AaTOMHOM
SHEPTEeTUKHU




COBOKYITHOCTb

CpCacTs, croco0oB u

METOJIOB
YeJI0BEUECKOU

NS TeIbHOCTH,
CBSI3aHHBIX C
pa3paboTKoii,
CO3/1aHUEM U
3KCIUTyaTanuen
YCTaHOBOK,
BBIPa0aTHIBAIOIINX,
peodpasyonmx u
HCTIOJTB3YIOIIIX
SJIEPHYIO SHEPTHIO

COBOKYITHOCTb

CpCacCTB, CII0CO0OB U

METO/IOB
YEJI0BEYECKON
NeSITeTLHOCTH,
CBSI3aHHBIX C
pa3paboTKOH,
CO3JJaHUEM U
AKCIUTyaTanuen
YCTaHOBOK,
BBIPa0ATHIBAIOIINX,

HUCCIIEIOBAHUS SIBJICHUN
U 3aKOHOMEPHOCTEN B
obyacTu TeroGu3nKu
Y SHEPTETUKH,
MIEPCIIEKTUBHBIE METO/IbI
peoOpa3oBaHUs
SHEPTHUH.

SJIEPHbIE PEAKTOPHI 1
SHEPreTHYECKUe
YCTaHOBKH,
TeIJIOTUAPABINYECKHE
U HEUTPOHHO-
(bu3nyecKre mpoIecchl
B aKTUBHBIX 30HAX
SJIEPHBIX PEAKTOPOB,
TEIIOBbIE U3MEPEHHUS U
KOHTPOJIb,
TEIJIOHOCUTEIIH,
MaTepuabl SIEPHBIX
PEaKTOpPOB, SIACPHBII
TOTUTUBHBIN ITHKI,
CUCTEMBI O0ecreyeHus
0€30MMacHOCTH SIEPHBIX
SHEPreTUYECKUX
YCTaHOBOK, CHCTEMBbI
yIpaBieHUs SAEPHO-
(hU3MIeCKUMHU
yCTaHOBKaMH,
MIpOrpaMMHBbIE
KOMILJIEKCHI U
MaTeMaTU4ecKue
MOJIEIH JUIst
TEOPETUYECKOTO U
AKCIIEPUMEHTAILHOTO
WCCIEA0BAHUS SIBICHUI
Y 3aKOHOMEPHOCTEN B
00J1aCTH TeIUIO(pU3UKU
Y DHEPTETUKH,
MEPCIEKTUBHBIE METOIBI
npeoOpa3oBaHUs
SHEPIUH.

sIIEPHBIE PEAKTOPHI 1
JHEPreTUYECKUE
YCTaHOBKH,
TETUIOTUIPABIINYECKUE
Y HEUTPOHHO-
¢bu3nveckre npoueccs
B aKTUBHBIX 30HAX
SIIEPHBIX PEAKTOPOB,
TEIJIOBBIE U3MEPEHUS U
KOHTpOJIb,
TEIJIOHOCHUTEIH,

ITK-5 [1] - Criocoben
IIPOBOJIUTH PACUeT U
MIPOCKTUPOBAHUE
(bu3NYECKUX YCTAaHOBOK
U TIpUOOpOB C
HCII0JIb30BaHUEM
COBPEMEHHBIX
MH(OPMaLMOHHBIX
TEXHOJIOTHI

Ocnosanue:
[TpodeccrnonanbHbIi
crangapt: 24.028

ITK-6 [1] - Criocoben
OIICHUBATh PUCK U
OTIPENIETISATH MEPHI
0€301acHOCTH JIJIst
HOBBIX YCTaHOBOK M
TEXHOJIOTH,
COCTaBIISATh U
aHaJIU3UPOBAThH
CIIEHapUH
MOTEHINATBHO
BO3MOJKHBIX aBapHii,

3-T1K-5[1] - 3uathb
OCHOBHbIE (pru3HUECKUe
3aKOHBI U
CTaH/IapTHBIC
MPUKJIAIHBIC TTAKEThI
UCIIOJIb3yEeMbIE TIPH
MOJICTTUPOBAHUU
(hU3UIECKUX
MPOLIECCOB U
YCTaHOBOK ;
V-IIK-5[1] - Ymeth
PUMEHSTh
CTaH/IapTHBIC
MPUKJIaTHBIC TAKEThI
UCIIOJIb3YEeMbIE TIPH
MOJICTTUPOBAHUU
bu3nuecKux
IPOIIECCOB U
YCTaHOBOK;
B-TIK-5[1] - Bnagers
CTaHIapTHBIMHU
MPUKJIaJHBIMA
MaKeTaMu
UCTIOJIb3yEMBIMU TIPU
MOJICTTUPOBAHUU
buznyecKux
MPOIIECCOB U
YCTaHOBOK

3-T1K-6[1] - 3uath
OCHOBHBIE
HOPMaTHUBHBIE
JIOKYMEHTHI 10
pEryJIMPOBAHUIO
PHUCKOB BO3HUKAFOIINX
B Mpolecce
AKCIUTyaTaly HOBBIX
YCTaHOBOK U
TEXHOJIOTHH,
COCTaBJISITh U




npeoOpasyromux u
HCIOJIB3YIOMUX
SIEPHYIO SHEPTHIO

MaTepuabl IEPHBIX
PEaKTOpPOB, SIACPHBII
TOTUIUBHBIN ITUKI,
CUCTEMBbI 00ecIieueHus
0€30MMacHOCTH SAJIEPHBIX
HEPTETHYECKHUX
YCTaHOBOK, CHCTEMBbI
YIIPABJICHHUSI SIIEPHO-
(bu3UIeCKUMHU
yCTaHOBKAMHU,
MIPOrpaMMHBbIE
KOMIUJICKCHI U
MaTeMaTHYeCKHe
MOJIENIN /ISt
TEOPETUYECKOTO U
IKCIIEPUMEHTAIILHOTO
UCCIIEIOBAHUS SIBICHUN
Y 3aKOHOMEPHOCTEN B
obyacTu TeroGu3nKu
Y DHEPTCTHKH,
MIEPCIIEKTUBHBIE METO/IBI
peoOpa3oBaHUs
SHEPTUH.

pa3zpabaThIBaTh METOIbI
YMEHBIIICHUS PUCKA UX
BO3HHUKHOBEHUS

Ocnosanue:
[TpodeccrnonanbHbIM
cranaaprt: 24.028

aHAIM3UPOBATh
CLICHapuu
MOTEHIUAIBHO
BO3MOJKHBIX aBapHii,
pa3pabaThIBaTh
METO/Ibl YMEHBILIECHUS
pHUCKa uX
BO3HUKHOBEHHUS ;
V-TIK-6[1] - YmeTh
OLICHUBATh PUCK U
ONpEeIEsATh MEPHI
0€30macHOCTH ISt
HOBBIX YCTaHOBOK U
TEXHOJIOTHH,
COCTAaBJIATh U
aHaJIM3UPOBATh
CLUEHapUHu
MOTEHLIUAJIBHO
BO3MOJKHBIX aBapHii,
pa3pabaTsiBaTh
METO/bl YMEHBUICHUS
pHUCKa UX
BO3HUKHOBEHHUS;
B-TIK-6[1] - Biagers
METOJaMH OLICHKHU
PHUCKOB U OIIPENEIATh
Mepbl 6€30MacHOCTH
JUTSI HOBBIX YCTaHOBOK
U TEXHOJIOTHUH,
COCTaBJIATh U
aHAJIN3UPOBATh
CIIEHapuu
MOTEHLIMAJIBHO
BO3MOJKHBIX aBapHii,
pa3pabarbIBaTh
METO/Ibl YMEHbILIECHUS
pHUCKa UX
BO3HHUKHOBEHHUS

COBOKYITHOCTB
CpEACTB, CIIOCO00B U
METOJIOB
YEJI0BEYECKON
NEeSTEIILHOCTH,
CBSI3aHHBIX C
pazpaboTKOH,
CO3/IaHUEM U
AKCIUTyaTanuen
YCTaHOBOK,
BBIPa0ATHIBAIOIINX,
peodpasyronmx u
HCTIOJTB3YIOIIIX

OpFaHI/I3aLII/IOHHO'yrIpaBJ'IeHLICCKI/Iﬁ

sIEPHbIE PEAKTOPHI 1
JHEPreTUYECKUE
YCTaHOBKH,
TEIJIOTUAPABINYECKHE
Y HEUTPOHHO-
¢bu3nveckre npoeccs
B aKTHBHBIX 30HaX
SJIEPHBIX PEAKTOPOB,
TEIJIOBBIE U3MEPEHUS U
KOHTPOJIb,
TEIJIOHOCUTEIH,
MaTepHalbl SASPHBIX
pEaKTOPOB, SIACPHBII

[TK-1 [1] - Cnocoben
TUIAHUPOBATh U
yIpaBisATh paboToM
NPOU3BOJICTBEHHBIX U
HAaYYHBIX KOJIJICKTUBOB.

Ochosanue:
[TpodeccnonanbHbIM
cranaaprt: 24.028

3-T1K-1[1] - 3uath
METO/IbI YIIPaBICHUS
paboToit
MIPOU3BOJICTBEHHBIX U
HAyYHBIX KOJUICKTHBOB
U COBPEMEHHYIO
3aKOHOJATEIHHYIO H
HOPMAaTUBHO-
MpaBoOBYIO 0a3y. ;
V-TIK-1[1] - ymeTb
MIPUMEHSITh METOJIBI
yIpaBJeHHs paboToM
ITPOU3BOJICTBEHHBIX H




SIEPHYIO SHEPTHIO

TOILTUBHBIN ITHKII,
CUCTEMBI O0eCTICUeHUsI
0€30MacHOCTH AIEPHBIX
HEPTEeTHICCKHUX
YCTaHOBOK, CHCTEMBbI
YIIPaBJICHHUS SIIEPHO-
(hu3uIeCKUMHU
YCTaHOBKAMHU,
MIPOrpaMMHBbIE
KOMILJICKCHI U
MaTeMaTHYeCKHe
MOJICTIH ISt
TEOPETUYECKOTO U
IKCIIEPUMEHTAILHOTO
UCCIIEIOBAHUS SIBJICHUN
Y 3aKOHOMEPHOCTEN B
obyacTu TeroGu3nKu
Y DHEPTCTHKH,
MIEPCIIEKTUBHBIE METO/IBI
peoOpa3oBaHUs
SHEPTHUH.

Hay4YHO-HCCIIE

TTOBATEJILCKUN

HAy4YHBIX KOJJIEKTHBOB
Ha OCHOBE
COBPEMEHHOM
3aKOHOJATEIILHON U
HOPMAaTUBHO-
IPaBOBOM 0a3bl.;
B-TIK-1[1] - BaageTsh
METOJIaMU YIIPABJICHUS
paboToi
MIPOU3BOJICTBEHHBIX H
HAyYHBIX KOJJIEKTHBOB
Ha OCHOBE
COBPEMEHHOM
3aKOHOJATEIILHON U
HOPMAaTUBHO-
IIpaBOBOM 0a3bl.

COBOKYITHOCTb
CPEICTB, CIIOCOOOB H
METOJIOB
YEeJI0BEYECKOMN
NesITeNIbHOCTH,
CBSI3aHHBIX C
pa3paboTKoii,
CO3JJTaHUEM U
JKCIUTyaTanuen
YCTaHOBOK,
BBIPa0aTHIBAOIINX,
npeoOpasyromux u
HCIOJIB3YIOIINX
SIIEPHYIO DHEPTHUIO

SJIEPHbBIE PEAKTOPHI U
JYHEPreTHYCCKUC
YCTaHOBKH,
TETIOTHAPABINYCCKHE
Y HEUTPOHHO-
(u3nyecKkre mpoIecchl
B aKTHUBHBIX 30HAX
SIEPHBIX PEAKTOPOB,
TEIJIOBBIE U3MEPEHUS U
KOHTPOJIb,
TETJIOHOCHUTEIH,
MaTEPHAIIBI SICPHBIX
PEaKTOpOB, SIEPHBIN
TOTUTUBHBIN ITHKII,
CUCTEMBI O0ecTieueHus
0€30MacCHOCTH JIEPHBIX
HHEPTEeTHUYECKUX
YCTaHOBOK, CHCTEMBI
yIpaBJICHHUS SIIEPHO-
¢buznyecKkuMu
yCTaHOBKAMHU,
MIPOrpaMMHBIC
KOMIJIEKCHI U
MaTeMaTHYCCKHE
MOJIETIH ISt
TEOPETUIECCKOTO 1
AKCIIEPUMEHTAILHOTO
HUCCIIEIOBAHMS SIBICHUN
Y 3aKOHOMEPHOCTEH B
o0nacTu Ternopu3nKu

[TK-3 [1] - Cnocoben
OIICHUBATH
MEPCIEKTUBBI PA3BUTHS
aTOMHOM OTpaciIy,
HCII0JIb30BAaTh €€
COBpPEMEHHBIC
JIOCTH>KEHHS U
MepeI0BbIe TEXHOIOTUH
B Hay4HO-
HCCIIEN0BaTENbCKOMN
JeATETbHOCTH

OcHosanue:
[TpodeccuonanbHbIi
cranaapt: 24.028

3-T1K-3[1] - 3uath
JIOCTH)KEHUST HAYYHO-
TEXHHYECKOTO
nporpecca ;
V-IIK-3[1] - YmeTth
PUMEHSTE
MOJTyYEHHbIC 3HAHHS K
PELICHUIO
NPaKTHYECKHX 3a/1ad.;
B-TIK-3[1] - BnazmeTsh
METOIaMU
MOJICTTHPOBAHHSI
buznyecKux
MPOIIECCOB.




4.

Y DHEPIreTUKH,
MEePCIEKTUBHBIE METOIBI
npeoOpa3oBaHus
SHEpPIrUH.

CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIATLINHBI

Paznenbl yueOHOM TUCIMITIMHBL, UX 00BEM, CPOKU U3YUYEeHUS U (POPMBI KOHTPOJIS:

Ne
LI

HaumenoBanue
pa3aeia yueOHoi
JAACHUATINHBI

Henenu
Jlexnumn/ Ipaxkr.
(cemuHapsi )/
JlaGopaTopHbIe
padoThI, yac.

O0s13aT. TeKyui

KOHTPOJIb ((popma*,

HeJeJIs)

MakcnMaJdbHBIN

0aJui 3a pasgen™*

pasaea (popma*,

ATTecTanus
HeJeJs)

Nuauxkaropsbl
OCBOCHUS
KOMIIETeHIIUH

1 Cemecmp

Snepubie
SHEPreTUYECKUE
peaKTOpbl

IIOKOJICHUA

IV ¢ TemnoHocHUTEIIEM
Pb.

1-8 | 8/16/0

N
(6]

1
oo

CK

3-11K-9.1,
V-TIK-9.1,
B-T1K-9.1,
3-11K-1,
V-TIK-1,
B-IIK-1,
3-T1K-3,
V-TIK-3,
B-TIK-3,
3-I1K-5,
V-TIK-5,
B-TIK-5,
3-T1K-6,
V-TIK-6,
B-TIK-6,
3-VK-1,
V-VK-1,
B-VK-1,
3-VK-2,
V-VK-2,
B-VK-2

SnepHblie
DHEPreTUYECKUE
peaKTOpbI
V.

ITOKOJICHHUA

9-15 | 8/16/0

25

CK-15

3-11K-9.1,
V-TIK-9.1,
B-T1K-9.1,
3-T1K-1,
V-TIK-1,
B-TIK-1,
3-T1K-3,
V-IIK-3,
B-TIK-3,
3-T1K-5,
V-TIK-5,
B-TIK-5,
3-T1K-6,
VY-TIK-6,




B-TIK-6,
3-VK-1,
V-VK-1,
B-VK-1,
3-VK-2,
V-VK-2,
B-VK-2

Hmoezo 3a 1 Cemecmp 16/32/0 50

KoHTpoJibHbIE 50 C) 3-11K-9.1,
Meponpusitust 3a 1 V-TIK-9.1,
CemecTtp B-I1K-9.1,
3-T1K-1,
V-TIK-1,
B-TIK-1,
3-T11K-3,
VY-TIK-3,
B-TIK-3,
3-I1K-5,
VY-TIK-5,
B-TIK-5,
3-T1K-6,
VY-TIK-6,
B-TIK-6,
3-YK-1,
V-VK-1,
B-VK-1,
3-YK-2,
V-VK-2,
B-YK-2

* — COKpaIlleHHOe HAaMMEHOBaHue (OPMBI KOHTPOJIS
** — cymMMa MakCHMAaJbHBIX OaioB JMoibkHa ObITh paBHa 100 3a cemecTp, BKIIOYas 3a4eT U
(nn) sK3aMeH

COKpaH_IeHI/IC Ha¥MEHOBaHHUM q)OpM TEKYLICTO KOHTPOJISA U aTTECTAlluN pa3JiCJIOB:

Oo0o3nauenue | [lo1HOE HAMMEHOBAHHE

CK CeMecTpOBBIil KOHTPOJIb
5 DK3aMeH
KAJIEHIAPHBIN IVIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. | yac. yac.
1 Cemecmp 16 32 0

1-8 SlnepHble YJHepreTHYecKne peakTopbl noxkoJenus 1V ¢ 8 16 0
TemioHocurTeneM Pb.

1 SlnepHble JHepreTuYecKkne peakTopbl nokosaeHus IV ¢ Bcero ayauTopHbIX 4acoB
TemioHocuresem Pb. 1 |2 [0
O6ocHOBaHME TEXHOJIOTUH CBUHI[OBOTO TEIIIOHOCUTEIIS. Omnnaitn
OCHOBHBIE TIPEUMYILECTBA U IPOOIEMBI, COBMECTUMOCTE 0 I Ik




MaTCpuraoB. Texnomoruu MmoAACPIKAHUS YUCTOTHI
TCIIJIOHOCHUTCIIA B KOHTYPC.

SlnepHble JHepreTU4ecKne peakTopbl moxkoaexus IV.
IIpoekT peakTopa Ha ObIcTpPbIX HeliTpoHax Tuna BPECT.
Cucrtembl 0e3onacnoctu peakropa tuna BPECT.
Cy1ecTBYIONIHI ONBIT UCCIIEOBATENECKUX PEAKTOPOB.
XapaKTepUCTUKU M OCOOCHHOCTH KOHCTPYKIIUN aKTUBHOM
30HBI peakTopa Tuna bpect. Temnoruapasinueckuii pacyeT
ycTaHOBKH. OCHOBHBIE CHCTEMBI O€30ITaCHOCTH PEAKTOPA,
0COOEHHOCTH M PEeKUMBI paboThl. Borpockl nepepaboTku
HUTPUIHOTO TOILIHBA.

Bcero ayuToOpHBIX 4acoB

1 |2 [0
Ounain
0 0 0

SlnepHble JHepreTUYeCKUE peakToOpbl mokoJienus IV ¢
Temionocuresem Pb-Bi.

Oco0eHHOCTH TEIIOHOCUTESI CBUHEII-BUCMYT 110 CPAaBHEHUIO
C CBUHIIOBBIM TCIIJIOHOCUTCIIEM. OcHOBHEIE IpeuMymecCTBa 1
POOJIEMbI, COBMECTUMOCTh MaTEpUaIOB.

Bcero AYJAUTOPHBIX YaCOB

1 |2 [0
Ownnaity
0 0 0

SlnepHble YJHepreTUyYecKUe peakTopbl NokoJaeHus IV,
IIpoext CBBP. Cucremsl 0e3onacHoctu peakropa CBBP.
OmnbIT paboT, peaKTop SAEPHBIX TOBOIHBIX JIOJOK MMPOCKTA
645. Ilpunuun moaynsHol kKoMrnoHOBKU ADC. IIpoext CBBP:
KOHCTPYKIIMS aKTUBHOM 30HBI, TETJIOTUIPABINYECKUIN pacuer.
[IpenmyriecTtBa MOHOOIOYHOW KOMIIOHOBKH pEaKTopa.
OcHOBHBIE CHCTEMBI Oe30macHocTH MOHO0I0K0B CBBP.
KoHcTpyKius cTpaxoBOYHOTO KOPIyca, MTACCUBHON CHCTEMBI
OTBOJIa OCTATOYHOTO TEIIOBBIACICHUS. AHAIN3 MTPOCKTHBIX
aBapuil.

Bcero ayuTopHbIX 4acoB

1 |2 [0
Ounain
0 0 0

SlnepHble JHepreTHyecKne peakTopbl nokoJenus IV.
OnpIT IKCIVIyaTAMH PEAKTOPOB € ra30BbIM
TeNJIOHOCUTeJIeM.

HcTopus u ONBIT 3KCIIITyaTalluy peaKTOPOB, UCIIOIb3YIOLINX
requi B KauecTBe TeruioHocurens. [Ipeumyiectsa
BBICOKOTEMIIEPATYPHBIX I'a30BbIX PEaKTOPOB: LMK bpaiiToHa,
BOJOPOJIHAS] DHEPT€THKA, TPOMBIIIJICHHbIE PEAKTOPBI.

Bcero ayuTopHbIX 4acoB

1 [ 2 [0
Oumnaiu
0 0 0

SAnepubie YHEpreTHYECKUE PeaKkTopbl MoKkoJeHus IV,
BricokoTeMuepaTypHble ra300XJiaskaaeMble peaKkTopsl ¢
OTKPBITBIM TOIUVIMBHBIM LUKJIOM.

OcHOBHBIE POEKTHI BHICOKOTEMITEPATYPHBIX Fa30BbIX
PEAKTOPOB C TEIUIOBBIM CIIEKTPOM HEUTPOHOB. KoHCTpyKIIMM
AKTHBHBIX 30H Ia300XJIaK/1a€MbIX PEaKTOPOB:
MIPU3MATUYECKHUE U LIAapOBBIe TBAIIbL. [IpOEKTHI peakTopoB
MaJIOil MOIITHOCTH.

Bcero AYJAUTOPHBIX YaCOB

1 |2 [0
Ownnaitg
0 0 0

SAnepubie YHepreTHYECKUe peaKkTopbl MokoJeHus IV,
TemoruapaBjanyecKkuii pacyeT BLICOKOTEMIIEPATYPHOTI0
ra3ooxJiasKJaaemMoro peakropa.

Oco0eHHOCTH UCTIOIB30BaHUS TeIHs B KAaUeCTBE
TEIJIOHOCUTEN. TerooTaada B apoBbIX 3aChIIKAX, 3aTPaThl
MOIIIHOCTH Ha npokauky. Koadduunentsl HepaBHOMEPHOCTH U
TEPMUYECKUE HAIPSHKEHUS TEIJIOBBLACISAIOIIMX YIEMEHTOB.

Bcero AYJJUTOPHBIX YaCOB

1 |2 [0
Ownnaitg
0 0 0

SAnepHble YJHepreTHYECKUe peakTopbl NokoJeHus IV,
Cucrembl 0€30IaCHOCTH BBICOKOTEMIIEPATYPHBIX I'a30BbIX
PeaKTOpOB.

DBoITIOLIUS CHCTEM 0€30MaCHOCTH Ta300XJIaXk/1aeMbIX

Bcero aynuTopHbIX 4acoB

1 [ 2 [0
Ouwnnaiin
0 |0 |0




peaktopoB or Magnox 1o THTR. Cucrems! 6e30macHocTr
MIPOEKTUPYEMBIX PEAKTOPOB OOJIBIION MOIIIHOCTH.
OcobeHHocTH cucTeM 0e301MacHOCTH MOAYIIBHBIX
ra300XJaXJ1aeMbIX PEaKTOPOB.

9-15 SlnepHble YJHepreTHYecKne peakTopbl nokojaeHus IV. 8 16 0

9 SlnepHble YJHepreTUYeCKUe peakTopbl mokoJaenus IV. Bcero aynutopHsix 4acoB
BbicTphle razooxiaxkaaemble peakTopbl. ZKuaKocoieBbIe 2 |3 |0
peakTopbl. Ownutaiin
O0630p MPOEKTOB raz00XJIKAAEMBIX PEAKTOPOB Ha OBICTPHIX 0 0 0
HEUTPOHAX C 3aMKHYTBIM TOIUTMBHBIM 1ukiIoM: BI'P-300,

GCFR-300, GCFR-1000, GBR-4. OcobeHHOCTH KOHCTPYKIIUH
aKTUBHBIX 30H. COOTHOILIEHHE MEKAY OOBEMHBIMU 10JIIMU
KOMIIOHEHTOB aKTUBHBIX 30H. BO3HHMKHOBEHNE KOHLIENIIUU
AKHJIKOCOJIEBBIX SJEPHBIX YHEPI€TUUECKUX YCTAaHOBOK,
IpeuMyIlecTBa U HepocTaTKu. OnbIT padoT ¢ paciiaBaMu
COJIeH: XMMHUs, BBIOOP KOHCTPYKLIMOHHBIX MaTepHajoB,
BOIPOCHI TiepepadoTku. OCHOBHBIE pa3pabaThIBaeMble
KOHCTPYKLIUH >KUJIKOCOJIEBBIX peakTopoB. KoHuenius cucrem
0e301macHOCTH

10 PeBo 1loniOHHBbIE HIeH IIEPHBIX IJHEPreTHYECKUX Bcero ayauTopHbIX 4acoB
YCTAaHOBOK, He BOLIE/AIINX B CIIUCOK NokoJienus IV. 1 |3 [0
O030p KOHIENIUH, CYLIECTBYIOIINE UI€U U HAPAOOTKH. Omnuaitn

0 |0 |0

11 TepmosizepHbie peakTopbl. OCHOBHbIE IPUHIMIIBI. Bcero aynutopHbIX yacoB
MaruuTHoe yaep:kaHue IiasMbl. 1 [ 2 [0
Kpurepuii Jloycona. /[BukeHne 4aCTUL B JIEKTPUYECKUX U Omutaiin
MarHUTHBIX MOJISAX, MHBAPHAHT ABMKeHUA. OCHOBHBIE 0 0 0
MPUHITUIIBI MATHUTHOTO yI€PKaHUS MJ1a3MBl,

CaMOC)KUMAIOIINECS pa3psi/ibl, JOBYIIKH C MATHUTHBIMU
poOKaMH, TOKAMAaKH U CTEJIapaTopbl, HHEPLIUOHHOE
yIEp’KaHUE IIa3MBl.

12 OcHoBHbIE IPUHIUIIBI pacyeTa TEPMOSIIEPHOT0 peakTopa. | Bcero ayImTopHBIX 4acoB
BiaHkeTHBIE 30HBI TEPMOSIICPHBIX PEAKTOPOB. 1 | 2 | 0
[IpuHuMnuanbHble PU3NUECKHUE CXEMbI TEPMOSIIEPHBIX Omnunaiin
YCTQHOBOK C MarHUTHBIM yJIepKaHHUEM IJIa3Mbl. Y paBHEHUS 0 0 0
Oasianca MontHocTe. O01as cxema TepPMOSIEPHOTO pPeaKTopa.

OneHka KOHCTPYKIIMOHHBIX [TapaMeTPOB TEPMOSIIEPHOTO
peakTopa M ero BBIXOAHOW MOIHOCTH. KoHCTpyKImu
OnaHKeTHbIX 30H. Termnopusndyeckuii pacyer 6JaHKETHOM
30HBI TEPMOSIJIEPHOTO PEAKTOPA.

13 IIpo6s1eMbl KOHCTPYHPOBAHMSA TEPMOSIAEPHBIX PeaKkTOpPoB. | Bcero ayMTopHBIX 4acoB
Tputuii. Unkekuus romusa. [Ipobiema nepBoil creHKu. 1 ‘ 2 ‘ 0
MarHuTHBIE CUCTEMBI. Omnnaiin

0 |0 |0

14 MarepunanoBegueckne npodjeMbl TePMOsIACPHBIX Bcero aynuTopHbIX yacoB
PEKTOPOB. 1 |2 [0
Bnusiaue o0GmydeHust ObICTpHIME HEHTPOHAMHU HA METAJUIBI U Omnnaitn
CIUIaBbl, HEUTPOHHAs aKTUBALIMSA KOHCTPYKIIMOHHBIX 0 0 0
MatepuanoB. Kepamuueckue 37€KTpOU30ISIIMOHHBIE
Matepuaibl. COBMECTUMOCTh MaTepraioB. 3amachl
MaTEPUAJIOB U CTOMMOCTb TEXHOJIOTHH.

15 TepmosiiepHble HMIYJIbCHbIE PEAKTOPbI. Bcero ayautopHbIx yacoB




JlazepHble peakTOpbl: OCHOBHBIE IPUHIIMIIBI U IPOEKTHI. 1 ‘ 2 ‘ 0

PensiTuBHCTCKHE 3JIEKTPOHHBIE MTYUYKH. Ownutaiin

0 |0 |0

CokpallieHHbIC HAUMEHOBAHUSI OHJIAMH OIIINN:

O0o3unauenue | Ilo1HOE HAMMEHOBAHHE

OK DJIEKTPOHHBIN KypC

IIM IToaHOTEKCTOBBIN MaTepuan

I1JI [TomHOTEKCTOBEIE JEKIIUNA

BM Buneo-marepuaist

AM Aynro-Marepualibl

I1p3 IIpezenTanuu

T TecTsl

5CM DJIEKTPOHHBIE CITPAaBOYHBIE MaTEpUabl
ncC VHTepaKTUBHBIA CANUT

TEMbI TIPAKTUYECKUX 3AHSATUN

Henean

Tempbl 3ansaTnii / Conep:kanue

1 Cemecmp

1

CBoaka ¢opmy.a u pacuer ko3¢gduuueHTa TENJI00TAAYH IPH TYPOYI€HTHOM Te4eHHU U
HEeCKUMAEMOM KUIKOCTHU € MOCTOSIHHBIMU (U3MYECKMMHU CBOIICTBAMMU.

Cogxka ¢opMmyn u pacyeT kodduirenTa TermIo0TAaYr IpU TypOYICHTHOM Te€USHUN
HeC)KMMaeMoH KHUIOKOCTH C ITIOCTOSIHHBIMU (1)I/I3I/I‘~I€CKI/IMI/I CBOMCTBaMM.

IMopsiiok pacuera TeMnepaTyp B KaHaJe PeaKTOPa ¢ BOJOI IO/ JaBJIeHHEM.
[Topsiiok pacyeTa TeMIepaTyp B KaHajle peakTopa ¢ BOJIOH MO TABICHHEM.

CBoaka ¢popmyJ1 u pacuer K03Q(pHuMeHTa TENI00TAAYH NPU TYPOYJICHTHOM TE€YCHHUHU
TeIJIOHOCHTe s ¢ MaJabIMU yncjaamu [Ipanaras. Ilopsaaoxk pacyera remneparyp B
KaHaJle PeaKkTopa ¢ KUIAKOMETALINYECKIM TEeIJIOHOCUTEJIeM.

Cgojzka ¢popmyn u pacdeT K03hHUIIMEHTA TeTUIO0TIaYH PU TYpOYJICHTHOM TEUYECHUHU
TEILNIOHOCUTEIIA ¢ ManbIMu unciaamu [Ipanarid. Ilopsaaok pacuera remneparyp B KaHaie
peakTopa C JKUJIKOMETAIIMYECKUM TEIJIOHOCUTETIEM.

Tensioo0MeHn npu o0TekaHuu ynakoBok mapos. [lopsaok pacuera Temneparyp B
ra3ooxJiazkaeMoM peaKkTope ¢ IAapoBOi 3acbINKOH TBIJI.

TemnmooOmeH npu o0TeKkaHUU yaKoBOK I1apoB. [lopsinok pacueTra TeMmeparyp B
razo0xJaXJaeMOM PEAKTOPE C MAPOBOM 3aChIKON TBAJI.

Tenso000MeH P KUNICHUH. Biausinne BBIHYKICHHOI'O IBHKCHHUS. Tenjaoo00MeH B
NMEPEXOIHLIX PEKUMAX KUIICHUS.

TenmooOMmeH IIpU KUIICHUH. Bausaue BBIHYKJACHHOI'O JIBUKCHH. TemmooOMeH B
NMEPEXOAHBIX PCKUMAX KHUIICHUS.

Pacuyer TeMnepaTyp B KaHaJle peaKkToOpa ¢ KUNSIIUM TeIJIOHOCHTeJIeM.
Pacuer Temneparyp B KaHajle peakTopa ¢ KUISALIUM TEIJIOHOCUTEIIEM.

Kpu3uc Tenjioornaun npu KHNEHUH BOJAbI B IPOI0JIbHO OMbIBAa€MbIX My4YKaxX
crep:kHeil. CBoaka gpopmy.r.

Kpusuc termootaauu npu KUIEHUH BOABI B TPOJIOIHHO OMBIBAEMBIX ITYYKaX CTEPIKHEH.
CBoaka dopmyi.

3anac 10 kpusuca remjiooraauu. [lpumep pacuera.
3anac 1o kpusuca temnoornaun. IIpumep pacuera.

ITapameTtpsl AByX(pa3Horo noroxka. [lopsaaok pacuera HCTUHHOIO MAPOCOAEPIKAHUS.
[Tapametpsl nByx(a3Horo noroka. [lopsaok pacuera CTHHHOTO MAPOCOIEPIKAHUS.




10

Pacuer nepenana naBjieHusi B aKTUBHO# 30He. OqHO(a3HbIN TENJIOHOCHTEIb.
Pacuer nepenana naBnenus B akTuBHOU 30He. OHO(GA3HBINA TEMIIOHOCUTENb.

11

Pacuer nepenajna naBJjieHusi B aKTUBHOM 30He. /[ByxX(a3HbIN TENJI0HOCUTEJIb.
Pacuer nepenana naBneHus B akTHBHOM 30He. JIByX(ha3HBI TETIIOHOCUTEIb.

12

IpyHIUNBI TENIOTHAPABIAMYECKOT0 MPO(PUINMPOBAHNS, TOPSIAOK pacyeTa
TEIJIOTHAPABJIUKHA AKTUBHOM 30HBI.

[TpyHIHITBI TETUTOTUAPABINIECKOTO MPO(UINPOBAHUS, TIOPSAIOK pacdeTa TeTUIOTUIPABINKH
AKTHUBHOM 30HBI.

13

YcToiiunuBble N HEYCTOHYMBBIE TENJIOTHAPABINYECKHE XaPAKTePHCTHKH AKTHBHOMH
30HbI. [IpMYNHBI HEYCTOHYHUBOCTH.

YcToiuuBbIe U HEYCTOMYMBBIC TEIJIOTUIPABINYECKUE XapAKTEPUCTUKN aKTUBHOU 30HBI.
[IprunHBI HEYCTOMUYUBOCTH.

14

Tenio00MeH NPy MJIEHOYHOM peskuMe Kunenus. CBoaka gopmy.Ji.
Ternioo6MeH npu mieHOUHOM peskrmMe kunenus. CBojka GopMyIL.

15

33}13‘13 0 MOBTOPHOM CMavYMBaHUH AKTHUBHOM 30HBI.
33,[[21‘{8. O ITIOBTOPHOM CMa4YMBAHUHU aKTHUBHOM 30HBHI.

16

ITopsinok pacyera Temneparypsl Boabl CKII npu pa3jan4yHbIX cxeMax HUPKYJIALHA
TeIUIOHOCHUTEJISI: OAHO3aX0AHOM, 1ByX3axoaHoil. Temnooraaya k soge CKII:
TeopeTH4YeCKHe COOTHOLIECHHS U IKCIIePUMEHTAJIbHbIe KOPpeIsiHH.

[Topsanox pacuera temneparypsl Boasl CKII npu pasnuuHbeIX cXxeMax LUPKYJISALNAN
TEIJIOHOCUTENIS: OJIHO3aX0AHOM, AByXx3axoaHou. Temnootaaua k Boae CKII: Teopernueckue
COOTHOILIEHUSI U HKCIIEPUMEHTAJIbHBIE KOPPEIISLIHH.

TEMbI CEMMHAPOB

Henean

Tempbl 3ansaTnii / Conep:kanue

1 Cemecmp

1

SAnepuble dDHEpreTHYecKne peakTopbl nokoJjaenus IV ¢ remnonocuresnem Pb.
O60cHOBaHME TEXHOJIOTHH CBUHIIOBOTO TeIIOHOCUTENS. OCHOBHBIE IPEUMYILIECTBA U
poOIeMBbI, COBMECTUMOCTh MaTepHaioB. TeXHONIOTUU MOAJIEPKAHUS YUCTOTHI
TEIJIOHOCHUTEIS B KOHTYPE.

SAnepHble dJHepreTnyeckne peakropbl nokoJenns IV. IIpoekt peakropa Ha ObICTPBIX
Heiitponax Tuna BPECT. Cucremsbl 60e3onacHoctu peakropa tuna bPECT.
Cy1ecTBYIOIIMN OTBIT UCCIEI0BATEIbCKUX PEAKTOPOB. XapaKTEPUCTUKU U OCOOEHHOCTH
KOHCTPYKIIMH aKTUBHOM 30HBI peakTopa Tuna bpect. Termmornapasnudyecknii pacyer
ycTaHOBKH. OCHOBHBIE CHCTEMBI OE€30IIaCHOCTH PEAKTOPa, OCOOCHHOCTH U PEXKUMBI PaOOTHI.
Bonpoce! nepepaboTKH HUTPUIHOTO TOILUIMBA.

SInepHble YJHepreTHvYecKne peakropbl mokojeHus IV ¢ remnonocuresiem Pbh-Bi.
Oco0eHHOCTH TETIOHOCUTEINSI CBUHEII-BUCMYT 10 CPAaBHEHUIO C CBUHI[OBBIM
TeroHocuTeneM. OCHOBHBIE IPEUMYIIECTBA M TPOOJIEMBI, COBMECTUMOCTh MaT€pPHAJIOB.

Snepubie 3HepreTudeckue peakropbl nokoJenus IV. Ilpoekt CBBP. Cucremsl
0e3onacHocTn peakropa CBBP.

OmnbIT paboT, peakTop SIACPHBIX MOIBOIHBIX JIOJOK TTpoekTa 645. [IpuHumm Moy TsHON
koMitoHOBKH ADC. IIpoext CBBP: KOHCTpyKLMS aKTHUBHOM 30HBI, TEMJIOTUAPABINYECKHUM
pacuer. [IpenmyiiecTBa MOHOOJIOUHON KOMIIOHOBKU peakTopa. OCHOBHBIE CUCTEMBI
6e3onacHoctu MoHOOJ0K0B CBBP. KoHCTpyKIINs CTpaXOBOYHOTO KOpIyca, MaCCUBHOM
CUCTEMBI OTBOJIa OCTATOYHOI'O TEIUIOBBIICIICHNS. AHAJIN3 NPOEKTHBIX aBapHil.

SnepHble YJHepreTnyecKkne peakTopbl nokoJeHus IV. OnbIT 3KCIIyaTaluu peakTopos
€ ra30BbIM TEIJIOHOCHTEJIEM.

Hcropus ¥ OIBIT SKCITyaTallud peaKTOPOB, UCIIOIB3YIOIIUX I'€JINK B Ka4eCTBE
TertoHocurens. [IpenmyinecTBa BBICOKOTEMIIEPATYPHBIX Ta30BBIX PEAKTOPOB: MK
bpalitoHa, BOIOPOIHAsl DHEPI€TUKA, IPOMBIIICHHBIE PEAKTOPHI.




SAnepHble YJHEepreTHYEeCKUe peaKkTopbl MokoJeHus IV, BoicokoTemneparypHble
ra3ooxJiaskaaeMbie peaKkToOpbl ¢ OTKPBITHIM TOIIMBHBIM LHKJIOM.

OcCHOBHBIE IPOEKTHI BHICOKOTEMIIEPATYPHBIX FA30BbIX PEAKTOPOB € TEIIOBBIM CIIEKTPOM
HeNTpoHOB. KOHCTPYKIIMM aKTUBHBIX 30H I'a300XJIaKJaEMBIX PEaKTOPOB: IPU3MaTHUECKHE
Y 11apoBble TBAIBL. [IpOEKTHI peakTOpOB MaJION MOIIHOCTH.

SlnepHble YHepreTudecKkue peakropbl nokoJenus IV. Temsornapasiaudyeckuii pacuer
BBICOKOTEMIIEPATYPHOI'0 Ta300XJIAK12€MOI0 peakTopa.

Oco0eHHOCTH UCTIONIB30BaHUS TeJIHs B KaUeCTBE TEIUIOHOCUTENS. TerooTnaya B apoBbIX
3aCBINKAaX, 3aTPaThl MOIIHOCTH HA MpoKauky. KoahduimenTsl HepaBHOMEPHOCTH U
TEPMHUUYECKHUE HAPSKEHUS TETUIOBBIIEISIONINX YJIEMEHTOB.

SlnepHble JHepreTnyeckne peakropbl noxkoJienust IV. Cucremsl 6e3onacHocTn
BBICOKOTEMIIEPATYPHBIX I'a30BbIX PEAKTOPOB.

DBoIOLUS CHCTEM 0€30MacHOCTH ra300XJIaxk1aeMbix peakropos oT Magnox 1o THTR.
CucteMbl 6€30MaCHOCTH IPOEKTUPYEMBIX PEAKTOPOB 00JIbII0N MOIIHOCTH. OCOOEHHOCTH
cucTeM 0€30IaCHOCTH MOIYJIBHBIX Ia300XJIAKIAEMBIX PEAKTOPOB.

SinepHblie YHepreTudeckre peakTopbl mokoJeHus 1V, beicTphlie razooxiaxnaeMbie
peakTopbl. ZKuaKkocojieBbie peaKkToOpbl.

0O0630p IPOEKTOB Ta300XJIAKIAEMBIX PEaKTOPOB Ha OBICTPHIX HEHTPOHAX C 3aMKHYTHIM
TormBHBLIM ukinoM: BI'P-300, GCFR-300, GCFR-1000, GBR-4. Ocobennoctu
KOHCTPYKUUH aKTUBHBIX 30H. COOTHOIIIEHHE MEXAY O0BEMHBIMU AOISIMU KOMIIOHEHTOB
AKTUBHBIX 30H. BO3HNKHOBEHME KOHIIENIUH KUIKOCOJIEBBIX SIACPHBIX SHEPIrETUYECKUX
YCTaHOBOK, MPEUMYILIECTBA U HeOoCcTaTKH. OMBIT paboT ¢ paciyiaBaMu COJICH: XUMUS,
BBIOOP KOHCTPYKIIMOHHBIX MaTEPUAIIOB, BOIIPOCH epepadoTku. OCHOBHBIC
paspabaTrbiBaeMble KOHCTPYKIIUH KHJIKOCOJIEBBIX peakTopoB. KoHnenius cucrem
0€30MMacCHOCTH

10

PeBosonioHHbIe HeH s1IEPHBIX IHEPreTHYeCKUX YCTAHOBOK, He BOLLIE/IINX B CIIUCOK
noxkoJienus IV.
O0630p KOHIIENIUH, CYIIECTBYIONINE UI€U U HAPAOOTKH.

11

Tepmosinepubie peakTopbl. OcHOBHBbIE NPUHIUIIBI. MarHuTHoOE yepKaHue MJIa3Mbl.
Kpurepuii Jloycona. J[BrkeHre 4acTHI] B STEKTPHUECKUX M MATHUTHBIX MOJISIX, HHBAPUAHT
nBrkeHnst. OCHOBHBIE TPUHITUITBI MATHUTHOTO YIEPKAHUS TJIa3Mbl, CAMOCKUMAIOIIIAECS
pa3psbl, TOBYIIKA C MATHUTHBIMH MTPOOKaMHU, TOKAMAKH U CTEJIAPaTOPhl, HHEPIIMOHHOE
yepKaHHE MIa3Mbl.

12

OcHOBHbBIC IPHHIUIIBI PACYETA TEPMOSIICPHOI0 peakTopa. bilaHKkeTHbIE 30HbI
TepMOsi/IePHbIX PeaKTOPOB.

[TpuHIMNMaTbHBIE PU3MUECKUE CXEMbI TEPMOSIEPHBIX YCTAHOBOK C MAarHUTHBIM
yaepKaHHEeM I1a3Mbl. Y paBHEHUs OanaHca MolHocTel. O01as cxeMa TepMOsAEpHOTO
peakTopa. OneHKa KOHCTPYKIIMOHHBIX TapaMeTPOB TEPMOSAIEPHOTO PEAKTOPA U €T0
BBIXOAHON MolHOCTU. KOHCTpyKIMK OaHKeTHBIX 30H. Termiopu3znyeckuii pacyer
OJIAaHKETHOM 30HBI TEPMOSIJIEPHOTO PEAKTOPA.

13

IIpo61eMBbI KOHCTPYHPOBAHHS TEPMOSIAEPHBIX PEAKTOPOB.
Tputnii. Umxekius romusa. [Ipobiema nepBoii creHKu. MarHUTHbIE CUCTEMBI.

14

MarepunanoBegueckne npodjaeMbl TEPMOSIAEPHBIX PEKTOPOB.

Bnusinue o6mydyenus OpICTpbIMU HEMTpOHAMH Ha METAJLJIbI U CIIaBbl, HEUTPOHHAs
aKTUBAaLlMs KOHCTPYKLIMOHHBIX MaTepuanoB. KepaMuueckue 31€KTpOn30ISIMOHHbIE
MaTtepuaibl. COBMECTUMOCTh MaTeprasoB. 3amachl MaTepHaIOB 1 CTOUMOCTh TEXHOJIOTHH.

15

TepmosizepHbIe HMITYJILCHBIC PEAKTOPBI.
JlazepHble peakTOpbl: OCHOBHBIE TPUHIIUIIBI U ITPOEKTHI. PeNsTUBUCTCKUE 3IIEKTPOHHbBIE
YYKH.




S. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B cootBerctBum ¢ tpedoBanmsivu OC HUAY MUDU, kypc peannu3yeT KOMIETEHTHOCTHBIN
MOJIXOA M MpPEeayCMaTpUBAeT IIHPOKOE HCIOJNb30BaHWE B Y4eOHOM TIpolecce akTUBHBIX (hopm
MPOBE/ICHUS 3aHATHH (KOMIBIOTEpHBIE MPAKTUKYMBI, pa300p [JOMAlIHUX 3aJaHHid, CHUCTEMa
KOHTPOJIbHO-U3MEPUTENFHBIX MaTEPUAIIOB, BKIIIOYAs TECThI) B COUETAHUH C BHEAYAUTOPHOU pabOTOM ¢
1eJIbI0 (POPMUPOBAHUS U PA3BUTHUS NPO(PECCUOHANBHBIX HABBIKOB CTYICHTOB.

6. ®OH/J OHEHOYHbIX CPEACTB

@DOH/JT OLIEHOYHBIX CPEACTB 0 TUCIUIUIMHE 00ECIeUnBaeT IPOBEPKY OCBOCHHUS MIJIAHUPYEMBbIX
pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYIIETo,
PYOEKHOTO ¥ POMEKYTOYHOT'O KOHTPOJIS IO JTUCLUTUINHE.

CBs3p Mexay (GOpMUPYEMBIMH KOMIETEHUUSAMU U (OpMaMHU KOHTPOJISL HMX OCBOCHHUS
Mpe/CTaBJIeHa B CIEAYIONIeH Tabuie:

KoMmnerenuus NHaukaTopbl 0CBOEHUSA ATTecTallMOHHOE MEPOIPHsITHE
(KIT 1)
[IK-1 3-IT1K-1 9, CK-8, CK-15
V-TIK-1 9, CK-8, CK-15
B-TIK-1 9, CK-8, CK-15
I1K-3 3-T11K-3 9, CK-8, CK-15
V-TIK-3 9, CK-8, CK-15
B-TIK-3 9, CK-8, CK-15
I1IK-5 3-I1K-5 9, CK-8, CK-15
V-TIK-5 9, CK-8, CK-15
B-TIK-5 9, CK-8, CK-15
[1K-6 3-IT1K-6 9, CK-8, CK-15
V-IIK-6 9, CK-8, CK-15
B-TIK-6 9, CK-8, CK-15
[1K-9.1 3-I1K-9.1 9, CK-8, CK-15
V-TIK-9.1 9, CK-8, CK-15
B-I1K-9.1 9, CK-8, CK-15
VK-1 3-VK-1 9, CK-8, CK-15
V-VK-1 9, CK-8, CK-15
B-YK-1 9, CK-8, CK-15
YK-2 3-VYK-2 9, CK-8, CK-15
V-VK-2 9, CK-8, CK-15
B-YK-2 9, CK-8, CK-15

Ikaabl oeHKH 00pa30BaTeIbHBIX JOCTHKEHH

[IIkama KaXA0ro KOHTPOJBHOI'O MEPOIPUATHS JEXKHUT B Inpeaenax oT 0 10 yCTaHOBJIEHHOIO
MaKCHUMaJIbHOTO 0aJula BKIIOYMTENIbHO. MToroBast arrectanus no AMCUUIUIMHE oleHuBaercs no 100-
OayUIbHOM IIKaJe U MpeAcTaBiseT co0oil cymmy 0ayuioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3aJlaHui B paMKax TEKYILEro ¥ MPOMEKYTOYHOTO KOHTPOJIS.

Ntorosas olieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH IIKATIOM:

| Cymma GamnoB | Onerka mo 4-ex | Ouenka | Tpe6oBaHMs K YPOBHIO OCBOCHHIO




0aJUIbHOM 1IKaJe ECTS y4eOHOM TUCIUIIIMHEI

OI1leHKa «OTIIMYHO» BBICTABIISETCS CTYJICHTY,
€CJIH OH NTYOOKO M IMTPOYHO YCBOMII
MPOrPaMMHBINA MaTepHUall, HCUCPITBIBAIOIIIE,
MOCJIEIOBATENLHO, YETKO W JIOTHIECKU
CTpOIHO €ro U3Jaraer, yMeeT TECHO
YBSI3BIBATH TEOPHUIO C TIPAKTUKOH,
UCTIONIB3YET B OTBETE MaTepHall
MOHOTpadUIECKOHN JINTEPATYPHI.

90-100 5 — «omauunoy A

85-89 B OlLieHKa «XOPOLIO» BBICTABIAETCS CTYIEHTY,

75-84 C €CJIM OH TBEP/O 3HAET MaTepual, TPaMOTHO U

4 — «xopouwio» 110 CYHIISCTBY M3JIaracT €0, HE JOIMyCKas
70-74 CYLIECTBEHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC.

65-69 O1LeHKa «y/I0BJICTBOPHTEIBHO)

BBICTABJISETCS CTYJICHTY, €CIIH OH HMEET
3HAHUsI TOJIBKO OCHOBHOTO MaTepHaia, HO He
3- YCBOWII €T0 JIeTaleH, T0MyCKaeT HETOYHOCTH,
60-64 «Y008IIEeMBOPUMETLHOY E HEJI0CTAaTOYHO MPaBUIIbHBIE (HOPMYITUPOBKH,
HapyIIEHUS JTOTHIECKOM
TI0CIIEIOBATEILHOCTH B U3JI0KECHUH
IPOrPaMMHOIO MaTepUaa.

O1eHKa «HEYIOBICTBOPUTEIHEHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBII\/'I HC 3HACT
3HAYUTEIBbHOU YaCTU IPOrPAMMHOIO
9_ Marepuana, JI0IyCcKaeT CyIeCTBCHHBIE
Hwuxe 60 F ommoOku. Kak npaBuiio, oneHka

«HEYO08IeMBOPUMETLHOY

«HCYOOBJICTBOPUTCIILHO» CTABUTCA

CTyZIeHTaM, KOTOPbIe He MOTYT ITPOIOJKUTD
oOydenue 0e3 JOTIONHUTENHHBIX 3aHATHHA 10
COOTBETCTBYIOIIEN JUCIUILIUHE.

7. YYEBHO-METOJWYECKOE U TH®OPMAIIMOHHOE OBECIIEUEHUE
YYEBHOI JUCLUATIINHBI

OCHOBHAZ JIMTEPATYPA:

1. OU Z81 Nuclear Energy for Hydrogen Generation through Intermediate Heat Exchangers : A
Renewable Source of Energy, Zohuri, Bahman. , Cham: Springer International Publishing, 2016

2. O N91 Nuclear Fuel Cycle Science and Engineering : , , : Elsevier, 2012

3.621.039 1163 KonTpoiib pacnpenencHus 3HEPrOBbIIEICHNS B aKTUBHOM 30HE SIAEPHOTO peakTopa :
yuebHoe nocooue, Axynun U.C., [TloctaukoB B.B., Mocksa: HUAY MU®DU, 2012

4. DU 1163 KoHTpoab pactipeeieHrs SHEPTOBBIJIEICHNS B aKTUBHOM 30HE SIEPHOTO PEAKTOPA :
yaebHnoe mocodue st By30B, AAkynun U.C., [Toctaukor B.B., Mocksa: HUSY MUDU, 2012

5.621.039 I163 OnTumusanus pacrpeneicHusl SHEPrOBbIEIEHNS B aKTUBHON 30HE SIIEPHOTO
peaktopa : yuebnoe nmocobue, SAxynun U.C., [Toctaukos B.B., Mocksa: HUAY MUOU, 2012

6. DU 1163 OnTumu3aius pacrpeneiaeHus SHePTOBbIICICHHS B aKTHBHOW 30HE SIIEPHOTO peakTopa :
yaebHoe nocodue jyist By30B, Axynun U.C., [loctauxoB B.B., Mocksa: HUSY MU®U, 2012




7. O1 H34 ®Ousndeckue 0CHOBBI 0€30IaCHOCTH SIICPHBIX PEaKTOPOB : yueOHoe mocooue, Haymon
B.U., Mocksa: HUAY MU®U, 2013

8. DU £134 SInepHble TEXHOJIOTHUHU: UCTOPHSI, COCTOSTHUE, TIEPCIICKTUBHI : y4eOHOE TOCOOHE /IS BY30B,
AnapuanoB A.A. [u ap.], Mocksa: HUAY MUDU, 2012

JOITOJIHUTEJIBHASA JIMTEPATYPA:

1. 621.039 P27 BBenenue B siiepHbIe dHEproTexHooruu : , PaukoB M.B., Banos b.B., JleGenen
JLLA., Mocksa: Hayka, 2015

2. 621.039 K69 XKunkoconessie DY : [lepcniekTursl u mpodiiemsl, Urnatees B.B. [u ap.], M.:
DHeproaromusaat, 1990

3. 621.039 K77 UnxenepHble pacueThl siAepHbIX peakTopos : , [llesenes f.B., Kpamepos A.f., M.:
DHeproaromusaart, 1984

4. 621.039 C74 CpaBOYHMK MO TEIUIOTUIPABINYECKUM pacueTaM B sepHoi 3HepreTuke T.1
Tennoruapasnuyeckue npoieccel B ADY, , Mocksa: U3nAT, 2010

5.621.039 K89 TemnooOMeH B nipobiieMe 0e3011acHOCTH AAepHbIX peakTopos : , Kysnenos 10.H.,
MockBa: DHeproaromusaart, 1989

6. 621.039 T34 TennooOMeH B AIEPHBIX SHEPTETUUYECKUX YCTAHOBKAX : y4e0. mocobue it By30B,
[TeryxoB Bb.C. [u gp.], M.: MOU, 2003

7.621.036 Y-65 Tennodusnueckue cBOMNCTBa MaTepHaIOB siepHON TeXHUKH : CripaBOYHMK, YHPKUH
B.C., M.: Atomuzaar, 1968

8. 621.039 K59 Temnodusndyeckuil pacyer TepMOsIEpHOro peakropa : Y4el. mocodue, XapuToHOB
B.B., Koxopes JI.C., M.: MU®U, 1980

9.621.039 ®50 ®u3NKO-TEXHUYECKHE OCHOBBI COBPEMEHHOM SEPHON dHEpreTHKU. llepcnekTuBbl u
HKOJIOTHYECKHUE acIeKThl : yueOHoe nocodue, [lImenes A.H. [u np.], Honronpyansiii: UHTemexr,
2014

10. 621.039 £134 SAnepHble peakTOpbI MOBBIIEHHOW 0€30MaCHOCTH : AHATU3 KOHLIENTYaIbHbIX
paszpabotok, , M.: Dueproaromusnar, 1993

11. 621.039 A34 Snepubie TexHoNoTHY : yueOHOe nmocodue, Kynukos E.I'. [u ap.], Mocksa: HUAY
MHU®U, 2013

[TPOT'PAMMHOE OBECIIEYEHHUE:

CrenuanbHOe porpaMMHoe obecriedeHre He TpedyeTcst
LMS 1 MIHTEPHET-PECVYPCEHI:

1. World-nuclear (http://world-nuclear.org/)

2. Pocarom (www.rosatom.ru)



3. Pocaneproarom (http://www.rosenergoatom.ru)

4. Ypanoserii xonauar APM3 (http://www.armz.ru)

5. TBOJI (http://www.tvel.ru)

6. ITepuoanueckas cucrema (http://www.periodictable.ru)
7. BOb anement (http://www.webelements.com)

8. http://lwww.iaea.org/ (http://www.iaea.org/)
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHMAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOW
TUCHUIIMHBI

CrenanbHOE MaTepHaIbHO-TEXHHUYECKOE 00ecIiedeHne He TpedyeTcs

9. YYEBHO-METOAUYECKHUE PEKOMEHJALIIMU JUIAA CTYAEHTOB

[lenp METOOUYECKHMX PEKOMEHIAIMWA I CTYJAEHTAa — ONTHMM3AIMs MPOIEecca H3y4eHUs
JTAHHOM TUCHIMIUIAHEI.

Marepuansl  y4eOHO-METOAMYECKOTO KOMIUIEKCA BBIJAIOTCS B DJIGKTPOHOM BHUAC. OJTH
Marepuaibl HE SIBIAIOTCS JIOCIOBHBIM HM3JIOKCHHEM JICKIIMM W CEeMHHApOB, a JIMIIb UX KPAaTKUM
conepxkanueM. OHU JTOJKHBI aKTMBHO MCIOJIb30BaThCsl MPU MOATOTOBKE K HANUCAHUIO TECTOB U
9K3aMEHY.

Crnenyer MOMHHUTb, YTO B TECTOBBIE M SK3aMEHAIIMOHHBIE BOIIPOCHI HE BXOIUT Marepual,
KOTOpBIM He ObUT MPOYHTAaH Ha JIEKIUAX WU OOCYXJEH Ha cCeMHUHapaX. TeMm He MeHee, JJs Iienei
3((PEKTUBHOTO HCTOIB30BAHUS TOJYYCHHBIX 3HAHUN PEKOMEHAYETCS O3HAKOMHUTCS C WHTEPHET —
pecypcamu U JuTeparypoi. B pexoMeHIoBaHHON JHUTEpaType, OCOOEHHO JOTMOIHUTEIBHOM,
M3y4aeMbIe BOMPOCHI PACCMATPUBAIOTCS Oojiee TIYyOOKO, WX HM3YYECHHE TMOBBIIIAET KBATU(PUKAIIMIO
Oyayiiero Maructpa

3ajaun JAOMAIHEro 3a/JaHUsl aHAJIOTMYHBl PACCMATPUBAEMBbIM Ha CEMUHAPCKHUX 3aHITHSX,
MMOATOMY PEKOMEHIYETCSl BBINOJHATh MX IMOCIEI0BATEIbHO MO MEpe HU3Y4YeHUsi Marepuana Ha
3aHATUAX. [l BBINONHEHUS JOMAIHEro 3aJaHus PEKOMEHJYETCS HCIOIb30BAHUE CHCTEM
CUMBOJIbHON MaTEeMaTUKH.

10. YYEBHO-METOJNYECKHWE PEKOMEHJIAIIVMM JIJISI TPENIOJABATEJIEN

JlucuuninHa MocBsLIeHa MOATOTOBKE CTYJEHTOB K PEIICHHI0 MHKEHEPHBIX 33/ay pacdera
SJIEPHBIX SHEPreTHYECKHX YCTAaHOBOK Ha OCHOBE CTPOTMX HaydHbIX MeTooB. IIpu moctpoenuu
JUCHUIUIMHBL YYT€HO, YTO CTYJEHTHl UMEIOT BXOJHbIE KOMIETEHIIMH COOTBETCTBYIOLINE MOJArOTOBKE
MarucTpoB 10 HampasieHuto noarotoBku 140800 «Snepubie ¢uszuka u TexHomorum». Ilpum
pa3paboTke Kypca UCIOIb30BaHa COBPEMEHHAsl OT€UEeCTBEHHAS U MHOCTPAHHAs JIUTEpaTypa.



[TepBast yacTh MOPSAAKY pacueTa KaHaJIa PeakTopa ¢ KHITSAIIUM, HEKHUIISIIAM TEIUIOHOCUTEIIEM,
WIN TEIUIOHOCUTENIEM CBEPXKPUTHUYECKHX IapaMeTpoB. 3HAHUS, TMOJTYYCHHBIC CTYJASCHTaAMH TIpU
W3YYCHUH PAa3JMYHBIX JUCIHIUIAH, MPUMEHSIOTCS K PEIICHUIO 3a7ad XapaKTePHBIX IS SIEPHBIX
JHEPreTHYECKUX YCTAHOBOK. UTEHHWE JICKIMA W TPOBEACHHE CEMUHAPCKUX 3aHATUH PEKOMEHIYeTCs
MIPOBOJNTHh B MHTEPAKTUBHBIX Kilaccax. CIIOXKHBIE H MHOTOYHCIICHHBIE PACYETHI HE JIOJDKHBI 3aTCHATH
CYTH HM3JIaraéMbIX METOJIOB, ITO3TOMY PEKOMEHIYETCs IIHPOKO HMCIIONIh30BaTh CUCTEMBI CHMBOJIBHON
MaTeMaTHKU. TO K€ OTHOCHUTCS KO BTOPOM YacTH Kypca, IJIe W3JIararoTcsl METOAbl 00OCHOBaHUS
0€30IaCHOCTH.

B Tperneil yacTu Kypca ONMUCHIBAIOTCS CUCTEMbI 0€30MaCHOCTH PA3IMYHBIX TUIIOB PEAKTOPOB.
B npouecce mpenogaBaHus 37€Chb PEKOMEHIYETCS IIMPOKO HCIOJIb30BaTh IPE3EHTALMM, a CaMu
3aHATHUS MPOBOANUTH B MHTEPAKTUBHBIX Kiaccax. Ocoboe BHUMaHUE CTYAEHTOB CIEAYeT 0OpaTUTh Ha
UHTEPHET PECYpPChl, TA€ BIOCIEACTBUM OHHM CaMOCTOSITENBHO CMOTYT IOJIy4aTh aKTYyaJbHYIO
uH(pOpMALIMIO TI0 YUTAEMbIM TeMaM. B KOHIlE M3y4eHHsS O5TOM 4YacTH PEKOMEHJIyeTCs BbIIATh
CTYJIEHTaM HCII0JIb30BAHHbBIC IPE3EHTALIUU B 3JIEKTPOHHOM BHJIE.

Jlist 3aKkperyieHus] TEOPEeTHUEeCKOro MaTepuania JAUCLHUIIIMHA COAEPKUT OOJbIIOE KOJIHMYECTBO
3a/a4 JUIsi CAaMOCTOSITEJIBHOTO PELICHUS M KOHTPOJIbHBIE BOMPOCH (0aHK TECTOBBIX 3a/laHUi) Ui
IIPOBEpPKU 3HaHUM. {151 mpoBepKU U 3aKperieHus NMPaKTUYECKUX HABBIKOB CTYAEHTaM IIpe/jiaraercs
BBINIOJIHUTh UHJMBUyaIbHOE JOMAIIHEE 3a/laHue, a TAK)KE /IBa TECTa.

PesynabTaTroM wn3ydeHMs] AMCLMILUIMHBI JIOJDKHO CTaTh Pa3BUTHUE CIIOCOOHOCTH CTYIEHTOB K
PEILIECHNIO0 NHKEHEPHBIX 33]1a4 Ha OCHOBE CTPOTUMX HaY4YHbBIX METOJIOB.
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