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AHHOTAIUA

N3yuatoTcst OCHOBHBIE 3aKOHOMEPHOCTH pa3MHOXKEHHUs U AU y3un HEUTPOHOB B TOMOTEHHBIX
U TETEPOreHHBIX PA3MHOXKAIOIIUX cpeaax. M3nararorcs 0CHOBBI TEOpHUN OTHOPOAHBIX PEIIETOK.

1. IEJIA 1 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

Ilenbto sBIsIETCS O3HAKOMIIEHHE CTYIEHTOB C (DM3UKOHW, OCHOBAMU TEOPUHM U METOJaMU
aHaJIM3a HEUTPOHHO-SIIEPHBIX MPOLIECCOB, IPOTEKAIOLINX B SAEPHBIX PEAKTOpax.

3HaHUs, MOJyYEHHbIE CTYACHTAaMH MNP M3YYCHUHM JUCLMIUIMHBL, HEOOXOAMMBI  JUIS
BBIIIOJTHEHUSI  KypCOBOIO  IPOEKTAa IO  SIAEPHO-DHEPreTUYECKHM  YCTAaHOBKAM, JAMILIOMHOIO
NPOCKTUPOBAHUS, a TAKKe I MOCIEAyIoIed MIpoecCHOHAIbHOM AEATEIbHOCTH B 00JacTH
IIPOEKTUPOBAHMSI U aHAJIN3A SIIEPHBIX PEAKTOPOB PA3JIMYHOIO 1I€JIEBOr0 Ha3HAUEHUS.

OcHOBHOH 3ajauyeil u3ydyeHus IUCUUIUIMHBI «[eopeTndecKue U SKCIEPUMEHTAIBHBIE OCHOBBI
HEHTPOHHO-AZIEpHBIX IPOLECCOB: (PU3MUECKass TEOPUS PEAKTOPOB» SIBISETCA NPUBUTHE CTYAECHTaM
HaBBIKOB CAMOCTOSITEJIBHOTO aHalu3a (U3UYECKUX IMPOLECCOB M  KOJIMYECTBEHHBIX OLEHOK
[apaMeTpoB KPUTHYHOCTH U OE30IIaCHOCTH PEAKTOPA.

2. MECTO YUYEBHOU JUCIUILIAHBI B CTPYKTYPE OOII BO

1.3.1. SnepHas ¢pusuka.

1.3.2. Teopust mepeHoca HEUTPOHOB.

1.3.4. Jluneiinas anreopa.

1.3.5. YpaBHeHus: MaTeMaTUueCKON (PU3UKHU.

3. OOPMUPYEMBIE KOMIIETEHIIUU U IINTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcanbHbie U(1im) o0menpopeccCuoHaIbHbIE KOMITETCHITHH
\ Kon n HanMeHoBaHME KOMITETEHITUN \ Kon n HanMeHoBaHMEe UHIMKATOPA JOCTHXKEHUSI KOMITETCHITUN

[TpodeccnonanbHble KOMIETEHIIMM B COOTBECTBMHU C 3ajjayaMH M OObeKkTaMu (0oOjacTsaMu
3HaHUN) PO ECCUOHATBHON eI TeIbHOCTHU

3agaua Oo0bexkT wiu odsiactb  Kox m Hammenosanue  Koxu

npogecCHOHAIBHOM 3HAHUA npo¢eccCHOHATLHOU HaMMeHOBaHUe

nesteabnoctu (3I11) KOMIIETCHLIMH; UHINKATOpA
OcHoBaHue AOCTHKECHUS
(mpogeccuoHaIbHbIH | MpodecCHOHANbHOMI
cranaapt-IIC, ananu3 KoMIneTeHUHH

OmbITA)

Hay‘IHO-I/ICCJ'Ie,Z[OBaTCJ'ILCKI/Iﬁ




UCCIICIOBAHMS,
pa3paboTKu U
TEXHOJIOTHUH,
HarpaBJICHHBIC HA
pEerucTpaImo u
00paboTKy
nHpopManuu,
pa3paboTKy TeopHH,
CO3JIaHKE U
PUMEHEHHE YCTAaHOBOK
U CHCTEM B 00JacTH
(bU3HKY siIpa, YACTHII,
TUTa3MBl,
KOH/ICHCUPOBAHHOTO
COCTOSIHUSI BEILIECTBA,
(U3HKY pa3IeICHHS
W30TOIHBIX U
MOJIEKYJIIPHBIX CMECEH,
(1073701
OBICTPOIPOTEKAOIITUX
MIPOIIECCOB,
paaralMOHHON
MEIUIUTHCKON (DU3UKH,
panuanoHHOrO
MaTepHATIOBEICHHS,
WCCIIEIOBaHHS
HEPaBHOBECHBIX
¢buznuecKux
MIPOLIECCOB,
pacrpocTpaHeHHs U
B3aUMO/JIEHCTBUS
W3ITYYEHUS C
00BEKTaMU )KUBOU U
HEXUBOU ITPUPOJIBI,
AePHO-(DU3UYECKUX
YCTaHOBOK,
obecrieyeHus SAepHON
Y paaualOHHOM
0C30ITacHOCTH,
0€30MaCHOCTH SJIEPHBIX
MaTepHaoB U
(hbU3UYECKON 3aITUTHI
SAJICPHBIX OOBEKTOB,
CHCTEM KOHTPOJIS U
aBTOMaTU3MPOBAHHOTO
YIIpaBJICHUS SICPHO-
buznuecKuMu
YCTaHOBKaMH.

aTOMHOE SI/IPO,
3HCMCHTapHBIC
YaCTHLBI ¥ IIJ1a3Ma,
KOHJICHCHPOBAHHOE
COCTOSIHHE BEILECTBA,
JIa3ephl U UX
PUMEHCHHS, SIEPHBIC
PEaKTOPbI, MATEPHAIIBI
SICPHBIX PEAKTOPOB,
HIIepHBIe MaTepI/IaJIBI nu
CUCTEMBI 00eCIICUEeH S
MX 0E30IMacCHOCTH,
YCKOPHUTEH
3ap$I)KeHHBIX qaCTull,
COBpPEMEHHas
AIIEKTPOHHASI
CXEMOTEXHHKA,

AJIIEKTPOHHBIE CUCTEMBI
AJIEPHBIX U (PUBHUECKUX

YCTaHOBOK, CHCTEMBI
ABTOMAaTH3UPOBAHHOTO
VIIPaBICHUS SIICPHO-
(bu3MIeCKUMHU
YCTaHOBKAMH,
pa3paboTka u
TEXHOJIOTUHI

MPUMEHEHUS TPHUOOPOB

nu yCTaHOBOK JJI
aHaJn3a BEIECTB,
paguamoHHOe
BO3JIciicTBUE
HOHU3HUPYIOIIHUX

W3JIy4€HUI Ha YeJI0BeKa
U OKPY’KaIOIIYIO Cpeny,

paaruaniuOHHLBIC
TCXHOJIOTHH B
MCIUINHC,
MaTeMaTHYCCKHUC
MOACIN JJIA
TCOPECTUUCCKOTO U
9KCIICPUMCHTAJIbHOTO

HUCCIEeN0BaHUN ABJICHUHU

Y 3aKOHOMEPHOCTEN B
obnactu pusmku sapa,
YacTHI, TJIa3MBI,
KOHJICHCHPOBAHHOTO
COCTOSIHUS BEIIIECTBA,
SIIEPHBIX PEAKTOPOB,
pacnpocTpaHeHus U
B3aNMOJICHCTBHSA
U3IIy4EeHUS C
00BEKTAMU KUBOI U

ITK-2.3 [1] - Criocob6en
pacCUuThIBaTh U
M3MEPATH (DU3MUECKUE
XapaKTEPUCTHKH
SZIEPHBIX
SHEPreTUYECKUX
YCTaHOBOK, TIPOBOIUTH
TUAPOIMHAMUYECKUE U
TEIUIOBBIE PACUETHI B
CJIOXKHBIX CUCTEMAaX

Ocnosanue:
[TpodeccnonanpHbIM
crangapt: 24.028

3-I1K-2.3[1] - 3uars
OCHOBHBIE 3aKOHBI
(hU3UIECKUX
MIPOIIECCOB
MIPOTEKAIOIIUX B
SIIEPHBIX
SHEPreTHUECKUX
YCTaHOBKAX;
V-TIK-2.3[1] - YmeTh
MIPOBOJNTH
THIPOJIMHAMUYECKHE
U TETIOBBIC PACUETHI
B CJIIOXKHBIX CHCTEMAX;
B-TIK-2.3[1] -
Bnanetrr, MmeTogamu
U3MEpEHUS
(bU3UIECKUX
XapaKTePUCTHK
SJIEPHBIX
HEPreTHYSCKUX
YCTaHOBOK




HEKUBOUM IPUPOJIBI,
AKOJIOTUYECKHI
MOHHUTOPHUHT
OKpYKarolleu Cpebl,
obecrnieueHue
0€3011aCHOCTH SJIEPHBIX
MaTepuaioB, 00BEKTOB
Y YCTAaHOBOK aTOMHOM
MIPOMBIIIIIEHHOCTH U
SHEPTeTUKHU.

MIPOEKTUPOBAHHUE,
CO3/1aHHE U
SKCILTyaTals aTOMHBIX
CTaHLUU U APYTUX
SJIEPHBIX
HEPTEeTHICCKHUX
YCTaHOBOK,
BBIPa0aTHIBAIOIINX,
peodpasyonmx u
HCTIOJTB3YIOIIIX
TEIUIOBYIO U SIIEPHYIO
JHEPTHUIO

AJIepHbIE PEaKTOPBHI,
TEPMOSIIEPHBIEC U
HHEPreTUYECKue
YCTaHOBKH,
TEIUIOTUAPABINYECKHE
Y HEUTPOHHO-
(bu3nueckre npoueccs
B aKTHUBHBIX 30HaX
SJICPHBIX PEAaKTOPOB U
OJIaHKETOB
TEPMOSIIEPHBIX
PEaKTOPOB, TEIUIOBBIC
U3MEPEHUs U KOHTPOJIb,
TETUIOHOCUTEIH U
MaTepHabl SAEPHBIX
PEaKTOPOB, SIICPHBIN
TOTJIMBHBIN LIHKII,
CUCTEMBI 00eCIeYeHHUS
0€30IacHOCTH SJEPHBIX
DHEPTEeTUIECKUX
YCTAHOBOK, CUCTEMBI
yIIpaBJICHUS SIIEPHO-
bu3nuecKkuMu
YCTaHOBKAaMH,
porpaMMHBbIE
KOMILJIEKCHI U
MaTeMaTHYeCKue
MOJIEIN JIIIS
TEOPETUYECKOT0 U
AKCIIEPUMEHTAIHHOTO
UCCIIEIOBaHMS SIBJICHUN
Y 3aKOHOMEPHOCTEN B
o0nacTu Teropu3nKu
Y DHEPTeTHKH,

ITK-1.1 [1] - Crocoben
paccUnTHIBATh U
M3MEPATH DU3MUECKUE
XapaKTEPUCTHKH
SZIEPHBIX
DHEPreTHYECKUX
YCTaHOBOK, TIPOBOIUTH
THIPOIUHAMHUYCCKHE
TEIUIOBBIE PACUYETHI B
CITOYKHBIX CHCTEMaX

OcHosanue:
[IpodeccronanbHbII
crannapt: 24.028

3-I1K-1.1[1] - 3Hath
METO/Ibl HEUTPOHHO-
(bu3MYECKUX U TEII0-
TUAPABINYECKUX
W3MEpPEHUI 1
pacueros;
V-IIK-1.1[1] - ymeTs
BBITIOJIHSTH
HEUTPOHHO-
¢bu3nveckue u Terio-
THIPaBINYECKUE
HU3MEPEHUS B
pEaKTOPHOI
YCTaHOBKE;
B-TIK-1.1[1] -
BIIAJICTh TTPUKIIATHBIM
POrPaMMHBIM
o0ecrieueHueM

MEPCIICKTUBHbBIE

METO/IbI

npeoOpazoBaHus

SHEPIHU
UCCIICTIOBAHMSI, ATOMHOE SIJIPO, ITK-8 [1] - cniocoben 3-I1K-8[1] - 3Hath
pa3paboTKu U 3JIEMEHTAapHbIC BJIQJIETh PaCUETHO- THIIOBBIC METOMKH U
TEXHOJIOTHH, YaCTHIIBI U I1J1a3Ma, TEOPETUYCCKUMHU U HOMEHKJIATYPY
HarpaBJIeHHbIC HA KOH/ICHCHPOBAHHOE 9KCICPUMCHTAJIBHBIMA | BBITOJHCHHS




pETUCTpAIHIO U
00paboTKy
nHpopManuu,
pa3paboTKy TeOpHH,
CO3JIaHKE U
PUMEHEHHE YCTAaHOBOK
U CHCTEM B 00JacTH
(bU3HKY siIpa, YACTHII,
TUTa3MBl,
KOH/ICHCUPOBAHHOTO
COCTOSIHUSI BEILIECTBA,
(U3HKY pa3eeHUs
W30TOIHBIX U
MOJIEKYJIIPHBIX CMECE,
bus3uKkn
OBICTPOIIPOTEKAOIITUX
MIPOIIECCOB,
paaralMOHHON
MEIUIUHCKON (DU3UKH,
panuanoHHOTO
MaTEepUATIOBEICHHS,
WCCIIEIOBAaHHS
HEPaBHOBECHBIX
busnveckux
MIPOIIECCOB,
pacrpocTpaHeHHs U
B3aUMOJICHCTBHS
W3ITYYEHUS C
00BEKTaMU )KUBOU U
HEKUBOU ITPUPOJIBI,
AePHO-(DU3UYECKUX
YCTaHOBOK,
obecrieyeHus SAepHON
Y paaualOHHOM
0C30ITacHOCTH,
0€30MaCHOCTH SJIEPHBIX
MaTepuasoB U
(hU3UYECKON 3aIUTHI
SJICPHBIX OOBEKTOB,
CHCTEM KOHTPOJISA U
aBTOMaTU3MPOBAHHOTO
yIIpaBJICHUS SICPHO-
buznuecKuMu
YCTaHOBKaMH.

COCTOSTHUE BEIlEeCTBa,
na3epsl U UX
MPUMEHEHUS, JCpHbIE
PEaKTOPBI, MaTePUAITBI
AJIEPHBIX PEAKTOPOB,
SIEPHBIC MATEPUAITBI U
CUCTEMBI 00eCIIeUeHUS
MX 0E30IMacHOCTH,
YCKOPUTEIH
3apsKCHHBIX YaCTHII,
COBpEMEHHas
AIIEKTPOHHAS
CXEMOTEXHHUKa,
AJIEKTPOHHBIC CUCTEMBI
AJIEPHBIX U (PUBHUECKUX
YCTaHOBOK, CHCTEMBI
ABTOMATHU3UPOBAHHOTO
VIIPaBICHUS SIICPHO-
(bu3MIeCKUMHU
YCTaHOBKAMH,
pa3paboTka u
TEXHOJIOTUHI
MPUMEHEHUS TPHUOOPOB
U YCTAaHOBOK JIJIS
aHaJM3a BeIleCTB,
pananuoHHOe
BO3JICHCTBUE
MOHHU3UPYIOIIHX

H3J'Iy‘leHPII>i Ha 4CJIOBCKaA

Y OKPYXKaIOIIYIO Cpexay,
paauanuoHHbIE
TEXHOJIOTHU B
MEOULINHE,
MaTeMaTU4eCKHE
MOJICITH ISt
TEOPETHYECKOTO 1
AKCIIEPUMEHTAIBHOTO
HUCCIeN0BaHUN ABJICHUHU
Y 3aKOHOMEPHOCTEN B
obnactu pusmku sapa,
YacTHI, TJIa3MBI,
KOHJICHCHPOBAHHOTO
COCTOSIHUS BEIIIECTBA,
SIEPHBIX PEaKTOPOB,
pacnpocTpaHeHus U
B3aNMOJICHCTBHSA
U3IIY4EHUS C
00BEKTAMU KHUBOI U
HEXUBOU MIPUPOJIBI,
JKOJIOTHYECKUM
MOHUTOPHUHT
OKPYKaIOIIeH Cpeibl,

METOJaMHU
WCCIIeIOBaHUS
(buzmyecKux
MIPOIIECCOB, BHITIOTHSATH
IKCIIEPUMEHTAIbHBIC
WCCIICIOBaHUS H
MIPOBOJIUTH 0OPAOOTKY,
aHanu3 u 00001IeHNe
TIOJTYYEeHHBIX
pE3yIIbTaTOB

Ocnosanue:
[TpodeccnonanpHbIM
crangapt: 24.028

W3MEPEHUI 1
pacueToB MPOLIECCOB;

;
V-IIK-8[1] - ymers
00pabaThIBaTh
pe3ybTaThI
W3MEpPEHUI 1
aHAJM3UPOBAThH
pe3yIbTaThI
pacyeTos;;
B-T1K-8[1] - BaageTsh
METOAaMU
UCCIICIOBAHHS
¢buznveckux
MIPOIIECCOB




obecrnieueHue
0€301acHOCTH SJACPHBIX
MaTepuaioB, 00BEKTOB
M YCTAaHOBOK aTOMHOM
IIPOMBIIIIIEHHOCTH U
HHEPTeTHKHU.

HCCIICIOBAHMS,
pa3paboTKu 1
TEXHOJIOTUH,
HanpaBJIEHHBIEC HA
PETUCTpaLHIO U
00paboTKy
uHpopManuy,
pa3paboTKy Teopuu,
CO3JIaHHE U
MIPUMEHEHHE YCTaHOBOK
U CUCTEM B 00J1aCTH
(bu3MKY s17Ipa, YaCTHII,
TUTa3MBl,
KOHJICHCUPOBaHHOT'O
COCTOSIHUSI BEILIECTBA,
(bu3UKY pa3sieneHus
M30TOIHBIX U
MOJIEKYJISIPHBIX CMECeH,
buzuku
OBICTPOIPOTEKAIOIIUX
MIPOIIECCOB,
paguanuoHHOU
MEAUIMHCKON (PU3HKH,
pasuanoHHOr0
MaTepHaIOBEICHHS,
HCCIIEI0BaHUS
HEPaBHOBECHBIX
¢bu3nueckux
MIPOIIECCOB,
pacrpocTpaHeHHs U
B3aUMOJCHCTBUSA
U3ITY4YEHUs C
00BEKTaMU )KHUBOU U
HEXHUBOM MPHUPOJIBI,
SAJIepHO-PUZNYECKUX
YCTaHOBOK,
oOecrnieueHus AaepHOI
Y paJualMOHHOU
0E30ITacHOCTH,
0€30IacHOCTH SAECPHBIX
MaTepHaioB U
(bu3MYECKOH 3aIUTHI
SIIEPHBIX OOBEKTOB,
CHCTEM KOHTPOJIA U
aBTOMATH3MPOBAHHOTO

IPOHM3BO/ICTBCHHO-TEXHOIOTMIECKUT
aTOMHOE 5710, ITK-2.6 [1] - CriocoGen

SIIEMCHTAPHBIC BBIOUPATH
YaCTHIIBI U IUIA3Ma, 000CHOBAHHBIE
KOHJICHCHPOBAHHOE KpUTEPHH 0€301acHOMN

paboThI U OIICHUBATH
PUCKH TIPH
skcrryaranuu ADC

COCTOSIHHE BEIIECTBA,
Ja3ephl U UX
MIPUMEHEHUS, SJIepHBIC
pEeakTopbl, MaTEpPHAJIbI
SJIEPHBIX PEAKTOPOB,
sJIepHbIE MaTepUalbl U
CHUCTEMBI 00eCIIeueHus
ux 0e30macHOCTH,
YCKOPHUTEIH
3apsAYKEHHBIX YaCTULL,
COBpEMEHHast
AIEKTPOHHAS
CXEMOTEXHHUKA,
3IIEKTPOHHBIE CUCTEMBI
SIEPHBIX U (PUINIECKUX
YCTaHOBOK, CUCTEMBI
ABTOMATU3UPOBAHHOTO
yIpaBJIeHUS SAEPHO-
bu3MYeCKUMU
YCTaHOBKaMH,
pa3zpaboTka u
TEXHOJIOTHH
MIPUMEHEHUs TPUOOPOB
1 YCTAaHOBOK JIJIsi
aHaJn3a BEIeCTB,
paauanuoHHOE
BO3/ICHCTBHE
MOHU3HPYIOLIUX
W3JIy4eHUH Ha YeJI0BEKa
1 OKPYXKAIOIYIO Cpeay,
paauamoHHbIC
TEXHOJIOTHH B
MEUIINHE,
MaTeMaTUYeCKHe
MOJCIH IS
TEOPETHYECKOTO 1
AKCTIEPUMEHTAIBHOTO
WCCIIEIOBAHUI SIBJICHUI
Y 3aKOHOMEPHOCTEN B
obnactu pusmky sapa,
YaCTHII, TUTa3MBl,

OcHnosanue:
[IpodeccronanbHbII
craugapt: 24.028

3-T11K-2.6[1] - 3nath
METO/IbI
BEPOSITHOCTHOTO
aHaIm3a
6e3omacHoct ADC;
V-TIK-2.6[1] - YmeTh
BBIOMpATh
000CHOBaHHbIE
KpuTepuu 6e30macHoi
pabotsr ADC;
B-TIK-2.6[1] -
Brnanets MeToukamu
OLIEHKU PUCKOB IIPH
skcruryaTanuu ASC




YIIPaBJICHHS SIIEPHO-
¢buznuecKkuMu
YCTaHOBKaMH.

MIPOCKTUPOBAHUE,
CO3JlaHuEe U
JKCIUTyaTaIusl aTOMHBIX
CTaHLIUM U APYTUX
SIIEPHBIX
SHEPreTUYECKUX
YCTaHOBOK,
BBIPa0aTHIBAIOIIINX,
PeoOpasyIonmx u
HCIIOJB3YHOLIUX
TEIUJIOBYIO U SIACPHYIO
SHEPIrUI0

KOHJICHCHPOBAHHOTO
COCTOSIHHS BEIIICCTBA,
SIIEPHBIX PEAKTOPOB,
pacnpocTpaHeHUs U
B3aMMOJICHCTBUS
U3IIY4CHUS C
00BEKTaMU JKUBOU U
HEXUBOU IIPUPOIBL,
9KOJIOTHYECKHM
MOHHUTOPHHT
OKPY’KaIOIIECH Cpebl,
obecrcucHue
0€301acCHOCTH SIICPHBIX
MaTepuaioB, 00bEKTOB
¥ YCTaHOBOK aTOMHOM
MIPOMBIIIIICHHOCTH U
SHEPTECTHUKH.

SJIEPHBIC PEAKTOPHI,
TEPMOSIICPHBIE U
SHEPTreTUUECKUE
YCTaHOBKH,
TETJIOTUIPABINYECKUE
A HEUTPOHHO-
¢du3nyecKue Ipouecchl
B aKTHBHBIX 30HaX
SJIEPHBIX PEAKTOPOB U
OJIaHKETOB
TEPMOSITICPHBIX
PEaKkTOpOB, TEIJIOBBIE
WU3MEPEHUS U KOHTPOJIb,
TEIJIOHOCUTEIHN U
MaTepHuabl SIECPHBIX
PEaKTOPOB, SIIEPHBII
TOTUTUBHBIN ITHKII,
CHCTEMBI 00eCIICUCHUS
0€30MacCHOCTH SJIEPHBIX
HSHEPreTUYECKUX
YCTaHOBOK, CUCTEMBI
yIpaBJIeHUS SAEPHO-
buznyeckuMu
YCTaHOBKAaMH,
MIporpaMMHBIE
KOMILIEKCHI B
MaTeMaTU4eCKHE
MOJICIIH IS
TEOPETHIECKOTO 1
AKCIIEPUMEHTAIBHOTO
HUCCIIEeN0BaHUs ABJICHUN
Y 3aKOHOMEPHOCTEN B
o0nacTu Terou3nuKu
Y DHEPTETUKH,
MEePCIIEKTUBHBIC

ITK-1.2 [1] - CriocoGen
BBIOMPATH
000CHOBaHHBIE
KpUTEpHH Oe30TMacHOMN
paboTHI U OLICHUBATH
PHCKH TTpU
IKCILTyaTaIuu sIIePHO-
HEPreTUYCCKUX
YCTaHOBOK

OcHosanue:
[IpodeccronanbHbIit
crangapt: 24.028

3-T1K-1.2[1] - 3HaTh
IIpaBHJIa OXPaHbI
TPy/Aa ¥ KyJIbTYpy
0€301aCHOCTH;
V-IIK-1.2[1] - ymeTs
o0ecreynuBaTh
0e30ImacHy0
IKCILTYaTaIUI0
CHUCTEM U
000pyIOBaHUS;
B-TIK-1.2[1] -
BIIAJETh METOIAMH U
npreMaMH
0e30I1acHOr0
BBITIOJIHEHHS paloT C
COOIIIOIcHUEM
TpeOOBaHUI OXpaHbI
TPpy/Aa U HHCTPYKITHIA
1o 0e30ITacHOCTH




METOIbI
npeoOpazoBaHus
SHEPrUH

4. CTPYKTYPA M COJEP)KAHUE YYEBHOM JUCHUILINHBI

Pa3nensl yueOHON AUCHUIUIMHBI, X 00BEM, CPOKH U3yYeHHS U (POPMBI KOHTPOJIA:

Ne
.1

HaumeHoBaHue
pasnea yueOHOM
AUCHHUILIMHBI

Henean

Jlexknuu/ Ilpaxr.
(cemunapsi )/
JlaGopaTopHble
padoThIl, yac.

OO06s13aT. TeKyuuii

KOHTPOJIb (popma*,

HeJeIs)

MakcumMaabHBIIR

0aJu 3a pazgen™*

pasneaa (¢popma*,

ATTecTanus
HeJeJst)

HNuaukaTopsl
OCBOCHHUSA
KOMIIETeHIIM U

2 Cemecmp

Yacts 1

8/16/8

N
(63}

K1

1
(00]

3-11K-1.1,
V-TIK-1.1,
B-IIK-1.1,
3-I11K-1.2,
V-TIK-1.2,
B-TIK-1.2,
3-11K-2.3,
V-TIK-2.3,
B-T1K-2.3,
3-T11K-2.6,
V-TIK-2.6,
B-TIK-2.6,
3-T1K-8,
V-TIK-8,
B-I1K-8

YacTtb 2

9-15

711417

25

KH-15

3-I1K-1.1,
V-TIK-1.1,
B-TIK-1.1,
3-T11K-1.2,
V-TIK-1.2,
B-TIK-1.2,
3-T11K-2.3,
V-TIK-2.3,
B-TIK-2.3,
3-T1K-2.6,
V-TIK-2.6,
B-T1K-2.6,
3-T1K-8,
V-TIK-8,
B-T1K-8

Hmoeo 3a 2 Cemecmp

15/30/15

50

KonTpoJbHble
MEPONpPUATHSA 32
Cemectp

2

50

3-I1K-1.1,
V-TIK-1.1,
B-TIK-1.1,
3-T11K-1.2,
VY-TIK-1.2,




B-TIK-1.2,
3-T11K-2.3,
V-TIK-2.3,
B-TIK-2.3,
3-T11K-2.6,
V-TIK-2.6,
B-I1K-2.6,
3-T11K-8,
V-IIK-8,
B-T1K-8

* — COKpaIIeHHOE HAUMEHOBaHHUE (POPMBI KOHTPOJIS

*

(w1n) sK3ameH

* — CyMMa MaKCHUMaJIbHbIX OayuloB J0JpkHA ObITh paBHa 100 3a cemecTp, BKiIIOYas 3a4eT U

CoxkpallieHre HauMeHOBaHUN (POPM TEKYILIEr0 KOHTPOJISI U aTTECTALUU Pa3AEIIOB:

Oo6o3nauenne | [loiHOe HAaMMEeHOBaHUe

KN KoHTpoJIb 110 uTOram

€] DK3aMeH

KAJIEHIAPHBIN IIAH
Henean | Tembl 3ansTuii / Conepxxanue Jlek., | IIp./cem., | JIao.,
yac. yac. yac.
2 Cemecmp 15 30 15

1-8 Yacrsp 1 8 16 8

1-2 4 Bcero aynutopHbIX yacoB
OCHOBHBIE TOJI0KEHUSI HEUTPOHHON (PU3UKHU U TEOPUU 2 | 4 |2
NepeHoca HEUTPOHOB, BAXKHBIE JJIs aHaJIM3a (PU3MUECKUX Omnunaiin
IIPOLIECCOB B SIAEPHBIX PEAKTOPaX: BUIAbl HEUTPOHHO-AJIEPHBIX | O 0 0
B3aMMOJEHCTBUI, MUKPOCEUEHHS TPOLIECCOB Il PEAKTOPHBIX
MaTepuasoB, JeJIeHue saep, OamaHc peakuuu JAeseHus,

1 y3us HSUTPOHOB.

3-4 Pasmuoxenune neitpoHoB. Koadduurent pasmHoxkeHus. Bcero ayuTopHbIX 4acoB
VYpaBHEHHE TOMOTEHHOTO peakTopa. ' paHUYHbIE YCIIOBHS. 2 | 4 | 2
bananc veltpoHoB B peaktope. [loHsATHE MaTepUaIbHOTO U Owunaiin
rE€OMETPUUYECKOTO TapaMETPOB. Y CIIOBUE KPUTHUHOCTH. 0 0 |0

5-6 3amennenue HeliTpoHOB. BozpacTHoe mpubimxenue. Ycnosue | Becero ayTuTOpHBIX 4acoB
KPUTHYHOCTH ¢ Y4ETOM 3aMeuieHus. DPdeKkTuBHOE 2 | 4 |2
OJTHOTPYTIIIOBOE MpUOIMKeHue. PesoHaHCHBIN 3aXBaT B Omnnaiin
peakrtope. [lonstue "3 pexTHBHOrO pe30HaHCHOTO 0 0 0
uHTerpaia". BeposatHocTh N30€KaTh pe30HAHCHOTO 3aXBaTa.

7-8 ['eTeporenHslil peakTop: MPOCTPAHCTBEHHO-YHEPTETHYECKOE Bcero aynutopHbIx 4acoB
pacripeieieHue HEHTPOHOB B siueiike peakTopa, 6agaHc 2 ’ 4 ’ 2
HEHUTPOHOB C YUETOM PE30HAHCHOIO 3aXBaTa M pa3MHOXKEHUA | OHIalH
Ha OBICTPBIX HelTpoHax. OTpaxarens. MHOTO30HHBIH 0 0 0

peakrtop. [Ipodunupoanue sneprouiieneHus. OOt
MIOJIXOJI K aHAJIM3Y PEAKTOpa C MPOU3BOJIBHBIM CIIEKTPOM
HEHUTPOHOB. MHOTOrpyImnoBoe NpuoOImKeHue.




9-15 Yacrsp 2 7 14 7

9-10 @u3nyecKue NpoLecChl B ACPHBIX peakTopax. Msmenenue Bcero ayuTopHBIX 4acoB
M30TOIHOIO COCTaBa TOIIMBA B Mpolecce Beropanus. Pacxon | 2 | 4 | 2
ToruBa. BocriponsBoacTeo anepHoro roprodero. Orpasinenue | Ounaiin
U 3allUIaKOBBIBaHUE TOIUIMBA. CXEMBI AIEPHO-PHEPreTHUECKUX | ( 0 0

YCTAHOBOK COBPEMEHHBIX ATOMHBIX CTAHIIUH.

11-12 | HecrauuoHapHbIe IPOLIECCHI B AEPHBIX peakTopax. Kuneruka | Bcero ayauTopHbIX yacoB

Ha 3aras/plBaroIux HeuTponax. [lepuon. PeaktTuBHOCTS. 2 \ 4 \ 2
OOpaTtHblie cBs3M B peakTopax. [[puHIUIbBI yIipaBieHus Omnnaiin
peakTopoM. SaepHas 6€30MaCHOCTb. 0 0 [0

13 - 14 | SlnepHblil peakTOp KaKk MCTOYHHUK PaJMOaKTHBHBIX U3Tyd4eHUi. | Becero ayamTopHbIX 4acoB
OCHOBHBIE THUIIBI U3JIyY€HUH, TEHEPUPYEMBIX B IpOLIECCe 2 | 4 | 2
paboThl peakTopa. ['eHeparysi OMOJOTHYECKH 3HAYUMBIX Ownnaiin
paanoHyKIUI0B. [ [puHIMIIBI OrpaHUYEHUs PAAMOAKTUBHOIO 0 0 0
BO3JICHCTBUS Ha Onocdepy. "3ammra B riryouny'.

15 OCHOBBI TOIJIMBHOT'O LIUKJIA SIIEPHOM SHEPTETUKH. Bcero aynutopHsix 4acoB
KommoHeHTs! TOmmMBHOTO UKIA. OTKPBITHIM U 3aMKHYTHIN 1 ‘ 2 ‘ 1
TOIUIUBHBIN UK. Topuii B ssmepHoii sHepreTuke. [Ipodiema Owutaiin
paaroaKTUBHBIX OTXO/OB. 0 ‘ 0 ‘ 0

COKpaH_IeHHBIC HaMMCHOBAHUS OHJIAMH OIIIHIA:

Oo6o3nauenue | [loiHOe HanMeHOBaHME

OK OJIIEKTPOHHBIN KypC

IIM ITonHOTEKCTOBBIN MaTepuan

I1I ITOJTHOTEKCTOBBIE JIEKIIMU

BM Buneo-marepuanst

AM Aynno-marepuansl

IIp3 IIpe3eHTanuun

T TecTbl

5CM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI
ncC W HTEepaKTUBHBINA CaWT

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

.HCKI_[I/II/I, QJICKTPOHHBIC IMPE3CHTAllUU, pa36op KOHKPCTHBIX CHTyaHHﬁ, TCCTUPOBAHUC,
BBITIOJIHEHHUE U 3alliTa JOMAIIHETO 3aaHusl.

6. ®OHJI OHEHOYHbBIX CPEACTB

@DOHJT OLIEHOYHBIX CPEACTB IO TUCIUIUIMHE 00ECeunBaeT MPOBEPKY OCBOCHUS TIAHUPYEMBIX
pe3ynbTaToB oOyueHHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUITUN TEKYIIETO,
PYOEKHOTO ¥ MPOMEKYTOYHOT'O KOHTPOJISI IO JUCLUIUINHE.

Cs3p Mexay (opMHUpPYEMBIMH KOMIIETEHIMSMH M (opMaMH KOHTPOJII HUX OCBOCHHS
Ipe/CcTaBIeHa B clieAyromiel Tadnuue:




Komnerenuust NHaukaTopbl 0CBOEHUS ATTecTalMOHHOE MEPONpPUATHE
(KII 1)

[K-2.3 3-11K-2.3 9, KH1-8, KI1-15
VY-T1K-2.3 3, KU-8, K1-15
B-T1K-2.3 9, KH1-8, KI1-15

[1K-2.6 3-11K-2.6 3, KU-8, KI-15
VY-TIK-2.6 2, K1-§8, KI1-15
B-I1K-2.6 0, K-8, KI1-15

I1K-8 3-11K-8 3, KU-8, KI-15
VY-TIK-8 9, K-8, KI1-15
B-I1K-8 3, KU-8, K1-15

IK-1.1 3-11K-1.1 2, K1-§8, KI1-15
V-TIK-1.1 3, KU-8, KI-15
B-I1K-1.1 3, KU-8, KI1-15

[K-1.2 3-11K-1.2 2, K1-8, KI1-15
VY-TIK-1.2 9, KU-8, KI-15
B-T1K-1.2 2, K1-8, KI1-15

IIkajnbl oneHKH 00pa3oBaTEeIbHbBIX J10CTUKEHNH

[Ikana KakA0ro KOHTPOJBHOTO MEPONPUATHUS JISKUT B mpeaenax oT 0 A0 yCTaHOBJIEHHOTO
MaKCUMaJIbHOTO 0aJula BKIIIOYMTEIbHO. MTOroBast arrecranus no AMCLUUIUIMHE oleHuBaercs no 100-
0aJUIbHOM IIKae W MpeACTaBiIsIeT co0o0il cymMmMy 0amioB, 3apadOTaHHBIX CTYJEHTOM IPU BBHIIIOJHEHUU

SaI[aHI/Iﬁ B paMKax TEKYILICTO U IIPOMCIKYTOYHOI'O KOHTPOJIA.

HTorosas o1ieHKa BBICTABIISIETCS B COOTBETCTBUH CO CHC,I[y}OIHeI;'I IIKAJIOMN:

Cymma OannoB

OneHKa
ECTS

OrueHKa 110 4-ex
OUILHOM ILIKAJIE

TpeOGoBaHMs K YPOBHIO OCBOCHHIO
y4eOHOW JUCIUTITMHBI

90-100

5 — «omauunoy A

OneHka «OTINYHO» BBICTABIISETCS CTYIEHTY,
€CJIM OH TyOOKO M ITPOYHO YCBOMII
MPOrpaMMHBIA MaTepHuall, HCUEPIIbIBAOIIIE,
[10CJIE0BATENbHO, YETKO U JIOTHYECKU
CTPOMHO €ro U3J1araeT, yMeeT TECHO
YBSI3BIBATh TEOPHUIO C TPAKTHUKOMH,
UCIIOJIb3YET B OTBETE MaTepuall
MOHOrpa)UIECKOM JIUTEPATYPBI.

85-89

75-84

70-74

4 — «xopoutoy

O1eHKa «XOPOILIO0» BBICTABIISIETCS CTYICHTY,
€CJIM OH TBEPZIO 3HAET MaTepHall, TPaMOTHO U
IO CYIIECTBY M3JIaraeT ero, He JIOMmycKas
CYLIECTBEHHBIX HETOUYHOCTEN B OTBETE Ha
BOIIPOC.

65-69

60-64

3_
«Y0081€MBOPUMENLHOY E

OreHKa «yIOBIETBOPUTEIHHOY
BBICTABIISIETCS CTYICHTY, €CIIM OH UMEET
3HaHUS TOJIBKO OCHOBHOI'O MaTepHaia, HO He
YCBOWJI €T0 JIeTalel, JOMyCKaeT HETOYHOCTH,
HEJIOCTATOYHO MPABUIIbHBIE ()OPMYIIUPOBKH,
HapyILIEHUs JIOTHYECKON
MOCIIE0BATEILHOCTH B U3JI0KEHHUH
MIPOrpaMMHOI0 MaTepraa.

Huxe 60

2 —
«HeydogﬂemeopumeﬂbHo»

OI.[CHKa «HCYIOBJICTBOPUTCIIBHO»
BBICTABJIACTCA CTYACHTY, KOTOpBIﬁ HC 3HACT




3HAYUTENFHON YaCTH MPOrPaMMHOTO
Marepuaa, JI0IycKaeT CyIeCTBCHHBIC
omnOku. Kak npaBuiio, orieHka
«HEYJOBJIETBOPUTEIHHO» CTABUTCS
CTyZIeHTaM, KOTOpbIe He MOTYT ITPOIOJKUTD
oOydenue 0e3 JOTTONHUTENHFHBIX 3aHATHHA 1O
COOTBETCTBYIOIICH TUCIMIUIMHE.

7. YYEBHO-METOJWYECKOE U TH®OPMAIIMOHHOE OBECIIEUEHUE
YYEBHOM JUCHUILINHEI

OCHOBHAZ JIMTEPATYPA:

1. 621.039 C12 ®usnueckas Teopus siiepHbIx peaktopoB U.1 OnHopoHas pa3MHOXKAIOIIas Cpeia u
TEOpHs TETEPOTreHHbIX CTPYKTYp, CaBanaep B.U., : MUDU, 2024

2.621.039 C12 ®usuueckas teopus saepHbIX peaktopoB Y.2 Teopurs Bo3MyILEHUN U MEJICHHbIE
HectarmoHapHsele npoieccel, CaBanaep B.U., Mocksa: HUAY MUDU, 2013

JOITOJIHUTEJIBHA A JIMTEPATYPA:

1. 621.039 O-75 OcHOBBI TEOPUH U METOJIBI pacueTa SIAEPHBIX IHEPIeTUUECKUX PEAKTOPOB : Yueo.
nocobue it By3a, bare I'.A., M.: Dreprousnar, 1982

2. 621.039 K36 Snepnas snepreruka : , Kecciep I'., MockBa: Dueproaromusnaar, 1986
I[TPOTPAMMHOE OBECITEYEHHUE:

CrenuanbHOe MporpaMMHoe obecriedeHue He TpedyeTcs

LMS 11 UHTEPHET-PECYPCBbI:

https://online.mephi.ru/

http://library.mephi.ru/

8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE YUYEBHOM
JUCHUITVINHBI

CriennanbHOE MaTepualbHO-TEXHUYECKOE 0OecriedeHre He Tpedyercs

9. YYEBHO-METOAUYECKHUE PEKOMEHJAIIUU UIA CTYAEHTOB

s ycrnemHoro OCBOCHMSI MaTepuaia CTYIAEHT JOJDKEH BiaAeTh uutaembiMu B MUOU
KypCcamu:

«Snepnas ¢usuka» — pasnensl, CojepKallhe OMNMHCAHHE B3aUMOJCHCTBHUS H3IY4YEHUS C
BEIIECTBOM, PaJMOAKTUBHOCTbD.




10.  YYEBHO-METOJIMYECKHE PEKOMEHJIAIIUM JIJISI IPEIIOJABATEJEN

B nomous J€KTOpYy pEKOMEHIYETCs HCIOJIb30BaTh CIEAYOIME Marepuanbl. B kauectBe
OCHOBHOM JIUTEPATYPBHL:

1. CaBannmep B.M., YBakun M.A. «®usmnueckass Teopus SAEPHBIX PEAKTOPOB», yacTh 1,
OJIHOPOJIHAs Pa3MHOKAIOIIAs Cpeia U TEOPHS TeTePOTreHHBIX CTPYKTYp, U31. MUDU, 2007.

2. 2.0. Kproukos, JI.H. FOpoBa Teopus nepenoca neiitponos — M.: MUDU, 2007

3. IlerpoBa T.E., XpomoBa M.®. — «COOpHUK 3a/1a4 ¥ YIpaKHEHHUH 1O Teopuu pacuera SAP»,
«COOpHMK 3aJjad U YINpPaXHEHHH IO CTaTHUKE HEOJHOPOJIHOrO peakTopa», «Pacder peaktopa ¢
OTpakaTeJIeM YHUCIEHHBIM MeTo1oM», u3a. MUDU, 1988-1991.

JononHuTenbHbIE CBEJCHHUS MO BOIIPOCAM, paccMaTpuBaeMbiM B Kypce «Teoperuueckue u
AKCIIEPUMEHTAILHBICE OCHOBBI HEHUTPOHHO-SJEPHBIX TPOIECCOB: (U3MUECKAs TEOPHS PEaKTOPOBY
COJIEpKaThCS B CIAEAYIOIMNX UCTOYHHUKAX. !

1. ®eitnbepr C.M., uxo C.b., Tposuckuit B.b. Teopus saepHbix peakTopoB. M.:
Atomuznar, 1978.

[Tpu n3n0XKeHnu pasaesia aCMMOTOTHYECKON LIEHHOCTH HEHTPOHOB 00paTUTh 0cOO0E BHUMaHHE
Ha TOT (PAKT, YTO MOHATHE LIEHHOCTH OTHOCHUTCS HE IMPOCTO K HEMTpOHAM, a K HEUTPOHAM B JaHHOU
pasMHOXkarwIiel cpere. Ha ocHOBE TOro, 4ro ypaBHEHHME LEHHOCTH SIBJSETCS CONPSHKEHHBIM IO
OTHOIICHHUIO K YPaBHEHHWIO IJISi MOTOKAa HEHTPOHOB, BBIBOAWUTCS YPAaBHEHHS IIEHHOCTH B JIFOOBIX
NPUOIMKECHUAX K Ta30KHHETHYECKOMY YPaBHEHHIO M BYACTHOCTH, MHOTOTPYIIOBOE TU(Hy3HOHHOE
npubnmxenre. Ba)KHbIM MOMEHTOM SIBJISIETCS OTpakKeHUE TOro (hakTa, 4To LIEHHOCTh HEUTPOHOB HE
a0COJIIOTHAsl BEJIMYMHA, a TJaBHYIO POJIb UIPaeT COOTHOIIEHUE LIEHHOCTEH B pa3M4HbIX 00JacTAX
aKTUBHOM 30HBI M U1 Pa3jMYHBIX TIPYNN HEPTUA HEUTPOHOB. OCHOBHOE NPUMEHEHUE IOHATHUS
LIEHHOCTH HEWTPOHOB HAaXOJUT B TEOPUU BO3MYIICHMHM TJaBHBIM OOpa3oM B TEOPHM MallbIX
BO3MYIICHUN.

B paznene kypca oTpaBieHHe peakTopa OCKOJKAMHU JIEJIEHUSI C aHOMAJIbHO OOJIBIINM CEYEHHEM
MOTJIOLIEHUS] HEWTPOHOB HEOOXOAMMO TMOJYEPKHYTh, 4YTO KCEHOHOBOE OTpAaBICHHUE SBISETCS
BPEMEHHBIM SIBJICHUEM, U MCUE3AET MOCJE JUINTEIBHON OCTAHOBKH PEAKTOPA, 4 OTPABICHHUE camMapueM
JeCTBYeT B TEUEHUE BCEro BPEMEHHM pabOThl peakTopa M HE Hcue3aeT IPH OCTaHOBKax OO
IuTeNnbHOCTH. [Ipu 0TpaBIeHUH KCEHOHOM HEOOXOIMMO YETKO BBIJICIUTh BPEMEHHYIO KOMIIOHEHTY U
MPOCTPAHCTBEHHYIO COCTABIIAIONIYIO (KCEHOHOBBIE KOJIEOaHMs).

B pasnene n3MeHeHUs HYKIUAHOTO COCTaBa TOIUIMBA HEOOXOAMMO BBIIENUTH TOT (akT, 4TO
U3MEHEHHE COCTaBa TOIUIMBA OINpPENEISIETCS HE BPEMEHEM M HE YPOBHEM IIOTOKAa HEWTPOHOB a
MHTErpalIbHON BEJIMYMHON — (II0O€HCOM HEHTpOHOB. B pe3ynbpTaTe M3MEHEHUs HYKJIHJIHOTO COCTaBa
MPOUCXOJUT H3MEHEHUEe KOd(PUIMEHTa pPa3MHOXKEHHs HEHUTPOHOB, 4TO TpedyeT y4mnpaBieHus
KPUTHYHOCTBIO B Ipoliecce BbhIropanus TomnuBa. Heo6xonnuMo oTMETUTh, YTO HAKOIUJICHHE TUTYTOHHUS
MPOUCXOJUT TOJBKO B Hauaje KaMIIaHWU, a B JajibHEHIIeM NpU NPUOIMKEHUH K pPaBHOBECHOU
KOHIICHTPALIMU BeCh HAKaIJIMBAeMBbIi IIJIyTOHUH HCIIONIB3YETCs ISl IPOU3BOJICTBA YHEPTOBBIPAOOTKH.

Jlis yueTta MOTJOUIeHUs HEHTPOHOB HA OCKOJKaX JeNIeHUs HEOOXOAMMO IMOMYEpKHYTh, UYTO
OoJblIasi 4aCTh OCKOJIKOB JINICHHsI MMEIOT Mallblil eproj] Mojiypacnaaa, HO B pe3yjbTaTe pacraja
00pa3yroTCs JOJATOXKUBYILUE OCKOJIKH, KOTOPBIE TOJIBKO HAKATUIMBAIOTCS U HE HCYE3aIO0T.

Jns TmOBBIIEHMS] BBITOPAHUS NPUMEHSIOT NEPEerpy3KH TOIUIMBA, KOTOpPbIE MO3BOJISIOT
KOMIIEHCUPOBATh 3aI1aC PEAKTUBHOCTH HA BBITOPAHUE 3a CUET IOIJIOLIEHUS HEWTPOHOB BBITOPEBIIMM



TOIUIMBOM C JIEJIEHHEM OCTaBLIErocs TOIUIMBA U 0Opa3oBaHMEM BTOPUYHOro TormiauBa. HeoOxomumo
MOTYEPKHYTh Pa3INuue MEX1y KO3 (UIIMEHTOM BOCIIPOM3BOACTBA M KOA(PPHUIIMEHTOM HAKOTIJICHHS.

B pa3zgene, kacaromeMcst OpraHOB PETyJIUPOBAHUS U OIEHKU MX 3PPEKTUBHOCTH HEOOXOTUMO
MOYEPKHYTh, YTO CHIIbHBINA MOTJIOTUTENh OKA3bIBAET BIHMSIHHME HA PEAKTHBHOCTH HE TOJIBKO 3a CUET
MOTJIOIIEHUS] HEMTPOHOB, HO W 3a cueT AedopManuy Nojs HEUTPOHOB, MPUBOJAIIEE K YBETUUYCHUIO
YTE€UKH HEUTPOHOB.

ABTOpP(BI):

Caannep Bragumup Uropesud, k.¢.-M.H., C.H.C.



