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UHCTUTYT SJAEPHOU ®U3NKU Y TEXHOJIOT U

KA®EJIPA TEOPETUYECKOM 1 DKCIIEPUMEHTAJIbBHON ®U3UKU SEPHBIX
PEAKTOPOB
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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIAHBI

TEOPUS IIEPEHOCA HEMTPOHOB

HanpaBnenne noaroToBku [1] 14.04.01 SAnepHast sHEpreTHKA U TETTOPU3HKA
(cennanbHOCTB)
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AHHOTALMS

M3yydaroTcsi OCHOBHBIE TIPOLIECCHl B3aUMOACWCTBUS HEHUTPOHOB C BEIIECTBOM, TEOPHS
i dy3un U 3aMeIeHUs] HEUTPOHOB, OCHOBBI TEPMAJIM3aIM U MHOTOTPYIIIIOBOE MPHUOIKEHHUE IS
OIMCaHMS HEUTPOHHOTO TOJIsL. POPMyITHpyeTCs Ta30KWHETHYECKOE ypaBHEHHE MTEPEeHOCca HEHTPOHOB B
uHTerpo-quddepeHunanbHoi (ypaBHeHue bonbliMana) u uHTerpanbHoil (dopmax. OOcyxnatorcs
OCHOBHBIE TIPHOJIMKEHHS PA3IMYHBIX MOJEJIeH OMUCAaHMs pacipeaeIeHus] HEHTPOHOB B cpeax.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUILIAHBI

Ienb ocBoeHMsI y4eOHOM AUCHUIUIMHBI TEOPUS IIEPEHOCA HEHTPOHOB SBIISETCS BBOJ CTYICHTOB
B KpYyr TOHSTHH, MpPEJCTAaBICHUH U MOJENei, MCHOJb3yeMbIX B 3a7ayax HEHUTpOHHOW (U3MKM U
(GU3MKN PEeaKTopoB, MOATOTOBUTh MX K H3YUYECHHIO (DU3MYECKOH TEOpPHH pPEaKTOpOB, METOA0B
SKCIIEPUMEHTAJIBLHOTO U PACUETHOIO UCCIIEI0OBAaHUS HEUTPOHHBIX OJIEN U UX XapaKTEPUCTHUK.

2. MECTO YYEBHOW JUCIHHUILIJIMHBI B CTPYKTYPE OOII BO

Copep:xaHue IporpaMMbl «TE€OpHsl MEPEeHOCa HEUTPOHOB)» HAINpaBiIEHO Ha (HOPMUPOBAHHE
0a30BbIX 3HAHWW B HEUTpOHHOU (u3uku W GU3MKK peakTopa. M3ydenuwe kypca TpeOyeT OCBOCHHS
CTYJEHTaMH TUCIHUIUINH, B KOTOPBIX JTAI0T OCHOBBI MaTEMaTHYECKOI0 aHAJIN3A.

Jucuunnuna "Teopus mnepeHoca HEUTpPOHOB" sBisieTcs Oa30d [Isi U3yYEHHUS KYypCOB
"®usuyeckas TeopHus peakTopoB" M "DKcnepuMeHTaJdbHas peakTopHas (usuka". 3HaHME ee
MaTepHaioB HEOOXOAMMO BBIMOJIHEHHE HAyYHO-UCCIENIOBATEIbCKOW paboThl, a Takxke Mpu
MIPAaKTUYECKOH paboTe.

3. ®OPMUPYEMBIE KOMIIETEHIINU U IIJTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA

YHuBepcanbHbIe H(WIK) o0menpodeccuoHaTbHbIE KOMITETSHIIUHN

I KO,I[ 1 HAUMCHOBAHUC KOMIICTCHIIMH | KOI[ N HAMMCHOBAHHUC MHAHUKATOpa JOCTHUKCHUA KOMIICTCHIUH

[IpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3amadaMu W 0OBbeKTamu (00JacTIMHU
3HaHUI) MpodhecCUOHATBHON IeATeTbHOCTH:

3agaua O0BEeKT WM 00J1aCTh Kox n nanumenoBanue | Koan

npogeccuoHAIbLHOM 3HAHUSA npogeccuoHaIbLHOM HAUMEHOBaHHE

aesteabHocTu (311]1) KOMIIETEeHIIMH; HHIUKATOPA
OcHoBanue JOCTHKEHUS

(mpogeccuoHANIBHBINA | PO(eCCHOHATBHOM
cranaapt-IIC, anaau3 | koMneTeHUU

onbITa)
HAaY4YHO- UCCJIEN0BATEIbCKUN
HCCIIEIOBAHUS, aTOMHOE SI7IpO, IIK-2.3 [1] - Cnocoben | 3-I1K-2.3[1] - 3nats
pa3paboTku u 3JIeMEHTapHbIE paccUUThIBaTh U OCHOBHBIE 3aKOHBI
TE€XHOJIOTHH, YaCTHUILBI U IJ1a3Ma, U3MepATh puznyeckue | pU3NIECKUX
HarpaBJIEHHbIE Ha KOHJIEHCUPOBaHHOE XapaKTEPUCTUKU IIPOLIECCOB

PETUCTpAINIO U COCTOAAHHEC BCIIICCTBA, AACPHBIX IMPOTCKAKOIINX B




00paboTKy
nH(popManuuy,
pa3paboTKy TeopuH,
CO3JIaHuE U
IPUMEHEHHE YCTaHOBOK
U CUCTEM B 00J1aCTH
¢bu3uky s7pa, 4acTull,
TUTa3MBl,
KOH/IEHCUPOBAHHOTO
COCTOSTHUSI BEILIECTBA,
(bu3uKK paszneneHus
W30TOIMHBIX U
MOJIEKYJISIPHBIX cMeceid,
¢buzuku
OBICTPOIIPOTEKAIOIINX
MIPOLIECCOB,
palralMOHHON
MEIUIMHCKON (DU3HKH,
paznaoHHOr0
MaTepUaAIOBEICHHS,
UCCIIeI0BaHUS
HEPaBHOBECHBIX
¢buznueckux
IIPOLIECCOB,
pacnpocTpaHeHus U
B3aUMOJCHCTBUSA
U3ITYYEHUS C
00BEeKTaMu )KUBOH 1
HEXHUBOM MPHUPOJIBI,
SIEPHO-PUZNYECKUX
YCTaHOBOK,
oOecrnieueHus AaepHOI
U pauallMOHHOU
0e30IacHOCTH,
0€30IacCHOCTH SAEPHBIX
MaTepHaioB U
(bu3nvecKoil 3auThI
SIIEPHBIX 0OBEKTOB,
CHCTEM KOHTPOJIS U
aBTOMATH3HPOBAHHOTO
yIpaBJIEHUS SIEPHO-
¢bu3znIecKuMu
YCTaHOBKaMH.

J1a3ephl U UX
MIPUMEHEHUS, /ICPHBIC
peaKkTopbl, MaTepUabI
SIIEPHBIX PEAKTOPOB,
sIepHbIE MaTepUabl U
CHCTEMBI 00ecCTIeueHUs
UX 0C30IMaCHOCTH,
YCKOPHUTEIH
3apSKEHHBIX YaCTHIL,
COBpEMEHHas
AIEKTPOHHAS
CXEMOTEXHHUKA,
AIIEKTPOHHBIE CUCTEMBI
SIIEPHBIX U (PU3UIECKUX
YCTaHOBOK, CUCTEMBI
aBTOMATU3HPOBAHHOTO
yIpaBJieHUs IEPHO-
(bu3IYIeCKUMU
YCTaHOBKAMH,
pa3zpaboTka u
TEXHOJIOTUH
MIPUMEHEHHUS TPUOOPOB
1 YCTaHOBOK JJIsA
aHaJIM3a BEIIECTB,
paguanuoHHOE
BO3/ECHCTBHE
MOHU3HUPYIOLIUX
W3JIyYCHHI Ha YeJI0BEKA
1 OKPY’KaIOILYIO Cpery,
paguanuoHHbIC
TEXHOJIOTMH B
MEUIINHE,
MaTeMaTUYeCKHe
MOJCIH IS
TEOPETHUYECKOTO U
AKCIIEPUMEHTAIILHOTO
HCCIIEIOBAHUN SIBJICHUI
Y 3aKOHOMEPHOCTEH B
oOnactu GpU3MKH A1pa,
YaCTHI, TJIa3MBbl,
KOHJIEHCUPOBAaHHOTO
COCTOSIHHSI BEIIIECTBA,
SJIEPHBIX PEAKTOPOB,
pacnpocTpaHeHus U
B3aUMO/JICHCTBUS
W3IIyYCHUS C
00BeKTaMu )KUBOU U
HEXUBOU IIPUPOIBI,
SKOJIOTUYECKUH
MOHUTOPUHT
OKpY’Karollei cpe/pl,
obecrieueHne

SHEPreTUYECKUX
YCTaHOBOK, TPOBOJAUTH
TUAPOIMHAMUYECKHUE U
TEIUIOBBIE PACUETHI B
CJIO’KHBIX CHUCTEMAX

OcHosanue:
[TpodeccrnonanpHBIN
cranzaapt: 24.028

SIIEPHBIX
JHEPTeTHYCCKHUX
YCTaHOBKAX;
V-TIK-2.3[1] - YmeTb
IPOBOJIUTH
THIPOIMHAMUYCCKHE
U TEIIOBBIC PACUETHI B
CIIOXHBIX CHCTEMAaX;
B-ITIK-2.3[1] -
Bnanetr MeTomamu
U3MEpEHUS
bu3HIeCcKuX
XapaKTePUCTHK
SITICPHBIX
JHEPTEeTHUYECKHUX
YCTaHOBOK




WCCIIeIOBaHMUS,
pa3paboTKu U
TEXHOJIOTHH,
HanpaBJICHHbIE HA
pETUCTpAIHIO U
00paboTKy
nH(popmManuuy,
pa3paboTKy TeopuH,
CO3/1aHUE U
IPUMEHEHHE YCTaHOBOK
U CUCTEM B 00J1aCTH
¢bu3uKy sAapa, 4acTull,
TUTa3MBl,
KOH/IEHCUPOBAHHOTO
COCTOSIHUSI BEILIECTBA,
(bu3uKu paszneneHus
W30TOIMHBIX U
MOJIEKYJISIPHBIX cMeceid,
¢buzuku
OBICTPOIIPOTEKAIOIINX
MIPOLIECCOB,
palralMOHHON
MEIUIMHCKON (DU3HKH,
pazuanoHHOTrO
MaTepUaIOBEICHHUS,
UCCIIeI0BaHUS
HEPaBHOBECHBIX
¢buznueckux
MIPOLIECCOB,
pacnpocTpaHeHus U
B3aUMOJCICTBUSA
U3ITYYEHUs C
00BEKTaMu )KHUBOH 1
HEXHUBOM MPHUPOJIBI,
SAEPHO-(HDU3NIECKUX
YCTaHOBOK,
oOecrnieueHus AaepHOI
Y paaualMOHHOU
0e301macHOCTH,
0€30IaCHOCTH SAEPHBIX
MaTepHaoB U
(bu3nuecKoil 3auThl
SIIEPHBIX 0OBEKTOB,
CHCTEM KOHTPOJIS U
aBTOMATH3HPOBAHHOTO
yIpaBJIEHUS sJIEPHO-
¢bu3nIecKuMu

0€301acHOCTH SACPHBIX
MaTepuaaoB, 00HEKTOB
¥ YCTaHOBOK aTOMHOM
MTPOMBINIIICHHOCTH H
OHEPTETHKH.

aTOMHOE SI7IPO,
JIIEMEHTapHbBIE
YaCTUIIBI U TJIa3Ma,
KOHJIEHCUPOBaHHOE
COCTOSIHHE BEIIIECTBA,
Ja3epsl U X
MIPUMEHCHUS, SICPHBIC
pEeaKTophl, MaTepUabl
SIIEPHBIX PEAKTOPOB,
S/IEPHBIC MaTEPUAIIBI U
CHUCTEMBI 00eCTIeueHUs
MX 0C30IMaCHOCTH,
YCKOPHUTEIH
3apsKCHHBIX YACTHII,
COBpEMEHHas
AIIEKTPOHHAS
CXEMOTEXHHUKA,
AIIEKTPOHHBIE CHCTEMBI
STICPHBIX U (PU3HUCCKUX
YCTaHOBOK, CHICTEMBbI
aBTOMATU3HPOBAHHOTO
yOpaBlIeHUs sAEPHO-
bu3nIeCKUMU
YCTaHOBKaMH,
pa3zpaboTka u
TEXHOJIOTHH
MIPUMEHEHUS TPUOOPOB
U YCTAHOBOK JIJISt
aHaJM3a BEIIECTB,
paananoHHOe
BO3/CHCTBHE
1700)1563710) 2 00111704
W3JIyYCHHI Ha YeJIOBEKA
1 OKPY’KaIOILYIO Cperdy,
paguamoHHbIC
TEXHOJIOTHH B
MEHIIHHE,
MaTeMaTHYeCKHe
MOJCIH IS
TEOPETUUYECKOT0 U
AKCIIEPUMEHTAIILHOTO
HUCCIJIENOBAaHUN IBIICHUN
Y 3aKOHOMEPHOCTEN B
obnactu Hpu3uKH s1pa,
YJACTHII, TUIA3MBI,
KOHJCHCUPOBAHHOTO
COCTOSIHHSI BELIIECTBA,

[IK-8 [1] - cmocoben
BJIAJICTh PACYCTHO-
TEOPETUIECKUMHU U
IKCIEPUMECHTATbHBIMH
METOAaMHU
UCCIIEIOBAHHUS
(buzmIecKux
MIPOIIECCOB, BBIMOJIHATh
IKCIICPUMECHTAJIbHBIC
HCCIICIOBAHUS U
MIPOBOAUTH 00paboTKY,
aHaM3 1 00001IeHNe
MOJTyYCHHBIX
pe3yJIbTaToB

OcHosanue:
[TpodeccrnonanpHbIM
cranzaapt: 24.028

3-TIK-8[1] - 3HaTH
TUIIOBBIE METOJIUKHU U
HOMEHKJIATypy
BBITIOJIHEHUSI
U3MEpPEHUI 1
pacyeToB MPOLECCOB;

;
V-IIK-8[1] - ymeTts
o0OpabaThIBaTh
pe3yabTaThl
MU3MEPEHUN U
aHATM3UPOBATH
pe3yNbTaThl
pacueTos;;
B-TIK-8[1] - BmageTs
METOIaMU
UCCJIEIOBAHUS
buznyecKkux
IPOLIECCOB




YCTaHOBKAMHM.

npou
HCCIIEIOBaHMs,
pa3paboTKu U
TEXHOJIOTHH,
HalpaBJIEHHbIE Ha
pPETUCTPALMIO U
00paboTKy
uHpopManuy,
pa3paboTKy Teopuu,
CO3/1aHHE U
MIPUMEHEHHUE YCTaHOBOK
U CHCTEM B 00JacTu
(busuku sApa, 4acTuIl,
I1a3MBl,
KOHJIEHCUPOBaHHOT'O
COCTOSIHMS BEILIECTBA,
(buszukH paznencHus
M30TOIHBIX U
MOJIEKYJIIPHBIX CMECEH,
¢buzukn
OBICTPOTIPOTEKAIOIITNX
IIPOLIECCOB,
paaralMOHHON
MEIUIIMHCKON (DU3HKH,
paaraloOHHOTO
MaTepHuaaoBeICHuUs,
HCCIIEI0OBaHUS
HEPaBHOBECHBIX
¢buznIecKkux
MIPOLIECCOB,
pacnpocTpaHeHus U
B3aMMOJICHCTBHS
U3ITyYEHUS C
00BEKTaMU KUBOU U
HEKUBOU ITPUPOJIBI,

S IepHO-(PUZUYECKUX
YCTaHOBOK,

SJICPHBIX PEaKTOPOB,
pacrpocTpaHeHHs U
B3aUMO/ICHCTBUS
U3ITYYCHUS C
00BeKTaMU )KUBOU U
HEXUBOU IPUPOBI,
JKOJIOTUYECKUN
MOHHUTOPHHT
OKpY>Karollen cpessl,
obecrnieueHue
0€301acHOCTH SAECPHBIX
MaTepuajoB, 0ObEKTOB
U YCTaHOBOK aTOMHOM
MPOMBITITICHHOCTH U
HHEPIeTUKU.

aTOMHOE SIJIpO,
3JIEMEHTapHBIE
YACTHUIIBI U I1JIa3Ma,
KOHICHCHPOBAHHOE
COCTOSIHHE BEIIECTBA,
Ja3epsl U UX
MPUMEHEHUS, STepHbIC
PEaKTOPBI, MaTEPUAITBI
SJIEPHBIX PEAKTOPOB,
SICPHBIC MaTePUAITBI U
CHUCTEMBI 00ecIIeueHus
X 0e30I1aCHOCTH,
YCKOPUTENH
3apsKCHHBIX YaCTHII,
COBpEMEHHas
AJICKTPOHHAS
CXEMOTEXHHKA,
JJICKTPOHHBIE CHCTEMBI
SAJIEPHBIX U QUBHUECKUX
YCTaHOBOK, CHCTEMBbI
aBTOMATHU3HPOBAHHOTO
YIpaBIICHUS SICPHO-
bu3nuecKuMu
YCTaHOBKaMH,
pa3paboTka u
TEXHOJOTHH
pUMEHEHUs MpruOopoB
W YCTaHOBOK JUJISI
aHaJM3a BEIECTB,
paranuoHHOe
BO31€HCTBHUE
MOHHU3UPYIOIIIX
M3ITyYeHUI Ha YeloBeKa
U OKPY>KaIOIIYIO Cpey,
paguauoHHbIC
TEXHOJIOTHH B

3BOJICTBEHHO-TEXHOJIOTUYCCKUI

[IK-2.6 [1] - Ciocoben
BbIOMpAThH
000CHOBaHHBIE
KpuTepuu 6e30macHoi
paboThI U OLIEHUBATH
PUCKH TIPH
skcruryaranuu ASC

OcHosanue:
[IpodeccrnonanbpHbIN
cranzaapt: 24.028

3-1IK-2.6[1] - 3natb
METO/TBI
BEPOATHOCTHOTO
aHayn3a 0€301acHOCTH
ADC;

V-IIK-2.6[1] - YmeTb
BBIOMPATH
000CHOBaHHBIE
KpUTEepHH O€3011acHON
paboter ADC;
B-IIK-2.6[1] -
Bnanets MeToaukamu
OILICHKH PUCKOB MpHU
skcmuryaTanuu ADC




o0ecrieyeHus SAepHON
U pagualiOHHON
0e30I1acHOCTH,
0€30MMacCHOCTH SJIEPHBIX
MaTepHayoB U
(hbU3UIECKO 3aITUTHI
SJICPHBIX 0OBEKTOB,
CHCTEM KOHTPOJIS U
aBTOMAaTH3HPOBAHHOTO
YIpaBJICHUS SIEPHO-
¢bu3nUecKuMu
YCTaHOBKaMH.

UCCIIeIOBaHUS,
pa3paboTKu U
TEXHOJIOTHH,
HaTpaBJICHHBIC HAa
perucTpanmio u
00paboTKy
uHpopManuy,
pa3paboTKy TeopuH,
CO3JlaHKe U
MIPUMEHEHHE YCTaHOBOK
U CHCTEM B 00JacTu
(u3HKY siIpa, YaCTHII,
TJ1a3MBl,
KOH/ICHCUPOBAHHOTO
COCTOSTHUSI BEILIECTBA,
(bu3MKK pasneneHus
W30TOIHBIX U
MOJIEKYJIIPHBIX CMECEH,
buzuku
OBICTPOTPOTEKAIOIITNX
MIPOLIECCOB,
paaralMOHHON
MEIUIMHCKON (DU3HKH,
pazuanoHHOT0
MaTepHuaaoBeICHUs,
WCCIICIOBAHHS

MEIHIINHE,
MaTeMaTHYCCKHE
MOJICTIH JIJIst
TEOPETUIECKOTO U
AKCIIEPUMEHTATHHOTO
WCCIIEIOBAHUY SIBIICHUI
Y 3aKOHOMEpHOCTEH B
obnactu pus3mKu sapa,
YaCTHII, TUIa3MBl,
KOHICHCHPOBAHHOTO
COCTOSTHUSI BEIIECTBA,
SIIEPHBIX PEAKTOPOB,
pacripoCcTpaHEHUS
B3aNMOJICHCTBHS
U3ITyUYEHUS C
00BCKTaMU KUBOU H
HEXUBOW MIPUPOJIBI,
AKOJIOTMYECKHI
MOHHUTOPHHT
OKPYXaIoIEi Cpebl,
obecrnieueHue
0€30MacHOCTH AIEPHBIX
MaTepuaIoB, 00ObEKTOB
Y YCTaHOBOK aTOMHOM
MPOMBINIIICHHOCTH U
SHEPTETHKH.

aTOMHOE SIJIpO,
3JIEMEHTapHbBIE
YaCTHUIIBI U TJ1a3Ma,
KOHICHCHPOBAHHOE
COCTOSTHUE BEIIeCTBa,
Ja3epsl U UX
MPUMEHEHUS, STepHbIC
PEaKTOPBI, MaTEPUAITBI
SJIEPHBIX PEAKTOPOB,
SICPHBIC MaTePUAITBI U
CUCTEMBI 00eCTIeUeHUS
MX 0€30IMacHOCTH,
YCKOPUTEIH
3apsKCHHBIX YaCTHII,
COBpEMEHHas
AJIEKTPOHHAS
CXEMOTEXHHUKA,
AJICKTPOHHBIC CHCTEMBI
SAJIEPHBIX U QUBHMUECKUX
YCTaHOBOK, CHICTEMBbI
aBTOMAaTHU3HPOBAHHOTO
YIpaBIICHUS SICPHO-
(bU3UIeCKUMU
YCTaHOBKaMH,
pazpaboTka u
TEXHOJIOTHH

ITIK-10 [1] - cmocoben
pa3pabaThiBaTh
PaKTHYECKHE
pEKOMEHAAIMH 110
HCITOJIb30BaHUIO
pe3yJIbTaTOB HAYYHBIX
HCCIENOBAHUN

OcHosanue:
[IpodeccrnonanbHbIM
cranzaapt: 24.028

3-T1IK-10[ 1] - 3HaTh
nepeaoBon
OTE€YECTBEHHBIN U
3apyOeKHBIN OTIBIT B
obactu
HCIIOJIb30BaHUS
aTOMHOM SHEPIHY; ;
V-IIK-10[1] - ymets
aHaJIM3UPOBATh
UH(pOpPMallMOHHbIE
JIOKYMEHTHI €
pe3yapTaTaMu
Hay4HbIX
HCCIICIOBAHHUM;;
B-IIK-10[1] - Brnanmeth
OIBITOM pa3palboTKa
IIPEIOKEHUH 10
COBEPIIIEHCTBOBAHUIO
JEUCTBYIOLUX
MPOIIECCOB Ha OCHOBE
NePEIOBbIX HAYUHBIX
JOCTIDKCHHI




HEPaBHOBECHBIX
(buznyeckux
MIPOIIECCOB,
pacmpocTpaHeHHs 1
B3aUMOJICHCTBUSA
W3ITYYCHUS C
00BEKTaMU JKUBOU U
HEKUBOU ITPUPOJIBI,
AEPHO-(DU3UYECKUX
YCTaHOBOK,
obecrieyeHus SAepHON
U pagualiOHHON
0e30I1acHOCTH,
0€30MMacCHOCTH SJIEPHBIX
MaTepHaioB U
(hbU3UIECKO 3aITUTHI
SJICPHBIX 0OBEKTOB,
CHCTEM KOHTPOJIS U

MPUMEHEHUs TPrOOpPOB
W YCTAHOBOK JUJISI
aHaJlM3a BEIEeCTB,
paguamoHHOe
BO3JECHCTBHE
MOHHU3UPYIOITIX
W3ITyYeHUI Ha YelloBeKa
U OKPY’KaIOIIYIO Cpemy,
paananoHHbIE
TEXHOJIOTHH B
MEIUIINHE,
MaTeMaTHYECKHE
MOJIETH JIJIst
TEOPETUIECKOTO U
AKCIIEPUMEHTATBHOTO
WCCIICIOBAHUY SIBIICHUI
Y 3aKOHOMEpHOCTEH B
obnactu pus3mku sapa,

ABTOMATU3UPOBAHHOIO | YACTHII, [JIa3MBbl,
yYIpaBJICHUS SACPHO- KOHJICHCHPOBAHHOTO
¢buznueckumMu COCTOSIHHS BEIIECTBa,
YCTaHOBKAMH. SIEPHBIX PEAKTOPOB,
pacnpocTpaHeHus U
B3aMOJICUCTBHU
U3IIyYEeHUS C
00BEKTaMH KUBOH U
HEXUBOU IPUPOIBI,
DKOJIOTHUECKHH
MOHUTOPUHT
OKPYXAaIoIIEH Cpebl,
obecneyeHne
0€30MacCHOCTH IEPHBIX
MaTepuaoB, 00bEKTOB
Y YCTaHOBOK aTOMHOM
MIPOMBILIIIEHHOCTH U
SHEPTETUKH.
4. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCHHUITJINHBI
Pa3nensl yueOHON AUCHUTUIMHBL, KX 00BEM, CPOKH U3yUYeHUS U (POPMBI KOHTPOJIS:
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2.3,
V-
[K-
2.3,
B-
I1K-
2.3,
3-IIK-
2.6,

K-
2.6,
B-
[IK-
2.6,
3-IIK-

V-
IK-8,
B-
IK-8,
3-T1K-
10,

V-




[K-
10,
B-
IIK-
10

Umoeo 3a 1 Cemecmp

16/16/0

50

KoHnTpoibHbIe
MeponpusitTusa 3a 1
Cemectp

50

€] 3-IIK-
2.3,
V-
I1K-
2.3,
B-
[K-
2.3,
3-IIK-
2.6,
V-
I1K-
2.6,
B-
[K-
2.6,
3-IIK-
8,

V-
I1K-8,
B-
IIK-8,
3-I1K-
10,

V-
[1K-
10,

B-
[K-
10

* — COKpalleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS

** _ cymMMa MaKCHMAaJTbHBIX OaJIOB JIOJbKHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT U

(unn) 3K3aMeH

CoxkpallieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAllMU Pa3elioB:

O6o03na | Ilos1HOEe HAUMEHOBaHHE
YeHHue

KN KonTposb 1o nroram

€ DK3aMeH

KAJIEHJIAPHBIN IVIAH

| Henen | Tempbl 3anaTuii / Conep:kaHue

| Jlek., | IIp./cem. | JIao., |




qac.

, Jac.

qac.

1 Cemecmp

16

16

0

1-8

Yacts 1

8

8

0

1-2

Bgenenue. BzaumoneiicTBue HEHTPOHOB € BeLIECTBOM.
[Ipenmet Teopun nepeHoca HEUTPOHOB. ICTOUHUKHN
HeHUTpoHOB. OCHOBHBIE MPOIIECCHI U OCOOCHHOCTH
B3aUMOJICVICTBUSI HEUTPOHOB C BEIIECTBOM. Peakinun
HEUTPOHOB C AzipamMu cpenbl. [IoHsITHE MUKPOCKOTUYECKOTO U
MAaKpOCKOIIMYECKOI'0 CEYEHUI B3aUMOICUCTBUS HEUTPOHOB.
JlnuHa cBoOOAHOTO Mpobera.

Bcero AYAUTOPHLBIX 9YaCOB

2 |2 [0

Ownutaiig

0 0 0

JAu¢dy3uss MOHOIHEPreTHYECKUX HEHTPOHOB.

Heiitpon B ¢a3zoBom npoctpancTse. HelftponHoe noie.
[ToHsITHE MIOTHOCTH MOTOKA, IUIOTHOCTH MOJIHOTO U
OJTHOCTOPOHHHUX TOKOB HEUTPOHOB. {n¢dy3us
MOHOPHEPreTUUYECKUX HEUTPOHOB B CpeJie MOKOSAIIUXCS A7IEpP
KaK MOJIEJIb IEPEHOCa HEUTPOHOB. banaHcHOE ypaBHEHME
ckopocTeil rpouecco. 3akoH Puka (6e3 BbIBOJA).
Koadduuuent nuddysuu, TpancriopTHOE ceUeHHUE U

TPaAHCIIOPTHAS JUTHHA CBOOOHOTO Tipodera, amuHa nuddy3un.

VYpaBHeHue 1udPpy3un MOHOIHEPTETUIECKUX HEUTPOHOB.
VYcnoBus 0IHO3HAYHOTO BIOOpPA pellieHUi ypaBHEHUS
muddys3uu B puzndeckux 3anadax. OyHgaMeHTaIbHbIe
pemieHust ypaBHeHHS TUPPy3Un B TUIOCKOH, IMITHHAPUIECKOM
u chepuueckoii reomerpusix. Auddy3snonnsie GyHKIHH
BJIMSTHUSL ¥ TIPUHIIUT CYNIEPIIO3UIIMY HCTOYHUKOB. AJbOEO.
[TocTaHOBKA I'paHUYHBIX YCJIOBHI C TOMOLIBIO alIbOEIO.

Bcero aytuTopHbIX 4acoB

2 |2 [0

Omuiaiig

0 0 0

3ame//ieHHe HEITPOHOB B HEMOTJIOMIAIOLIUX CpeAax.
MHUKpPOCKOIINYECKOE CEYEHUE YIIPYTOTr0 paccesHusl.
Kunemarnka 3amemieHust. 3aKOH YIIPYTOTO pacCesiHusI.
CpenHsist moTepsi S3HEPruM MPHU PacCesTHUH,
CpeaHenorapupMuIecKas moTepsi SHEPTHH, CPEAHUN KOCUHYC
yria paccessHus. Jleraprus. Y paBHeHUe 3aMe/JICHUSL.
[TTOTHOCTH CTOJIKHOBEHUH, TUIOTHOCTH PacCesHUs, INIOTHOCTD
3aMeIeHHs. 3aMeJIeHHe Ha BOJopoe. 3aMesIeHHe Ha
TsDKeNbIX aapax: ¢pyHkuus [lnayeka (0e3 BbIBOMIA),
aCHMIITOTHYECKOE paclpeielIeHue 3aMe ISIOIUXCs
HEUTpPOHOB (criekTp Depmu).

Bcero ayuTopHsIX 4acoB

2 |2 [0

Omniaiig

0 0 0

3ameJieHHe HEHTPOHOB B MOIJVIOMIAKIIKUX CPpeaax.
MHUKPOCKONUYECKOE CEYEHUE MOTIOMIECHUS. Pe30HaHCHI B
ceyeHusax B3aumonencteus. Popmyna bpeiita-Burnepa.
Homnep-3¢gdekr. 3ameyienre Ha BOJOPOE MPU HATHINHT
norjomieHus. BeposTHOCTh N30€XaTh PE30HAHCHOTO
MIOTJIONICHHS Ha Y3KOM H30JIMPOBAHHOM PE30HAHCE TIPHU
3aMeIJIEHUU Ha BOJOpoe. 3aMeuieHue Ha siapax ¢ A 1
(acumnroTHueckas 00JacTb SHEPTUU) NPU HATUYUHU
norjouieHus. BeposTHOCTh N30€XaTh PE30HAHCHOTO
TIOTJIOIICHHS Ha Y3KOM H30JIMPOBAHHOM PE30HAHCE TIPHU
3ameieHnd Ha siapax ¢ A 1. [Tpubnmkenne 6eckoHedHON
Macchl orjoturedis. [lormomenre Ha cepun y3Kux
M30JIMPOBAHHBIX PE30HAHCOB B ACUMITOTUYECKOM 00TIaCTH

sHepruil. DPpheKTUBHBIN U HCTUHHBIA PE30HAHCHBIM HHTErpal.

Bceero AYAUTOPHLBIX 4YaCOB

2 |2 [0

Ownutaiig

0 0 0

9-16

Yactb 2




JudPy3nonHo-Bo3pacTHOe NPUOIHIKEHHE.

Bcero ayiuTopHbIX 4acoB

banancHoe ypaBHeHue ckopocteit poreccoB. [uddy3nonno- | 2 | 2 | 0
BO3pacTHOE MPUOIIKEHNE. Y paBHEHHE BO3PACTa, OCHOBHBIE Ownnaitn
NPUOJIMKCHUS ¥ TPAHUIIBI TIPUMEHUMOCTH. Y CIIOBUS 0 0 0

OJTHO3HAYHOTO BHIOOpA pelIeHui ypaBHEHUS BO3pacTa B
¢dbuznueckux 3amavax. Bo3pact nelitponos. CBsi3b BO3pacTa
HEHUTPOHOB C BpEMEHEM 3aMeIIeHHs. DlleMeHTapHas (hopma
ypaBHEHHUS Bo3pacTa. OyHIaMEHTalIbHbIE PEIICHUs ypPaBHEHUS
Bo3pacTa. OcoOEHHOCTH MPOCTPAHCTBEHHOTO PACIIPEICIICHUS
3aMeUISIIOIIMXCS. HEUTPOHOB B BOJAOPOJOCOACPKAIIUX CPEIAX.

11-12 | Tepmanu3anusi HEHTPOHOB. Bcero aytuTopHbIX 4acoB
Oco0eHHOCTH B3aUMOICHCTBHUS HEUTPOHOB C BEIIECTBOM B 2 | 2 | 0
obmactu »Hepruil Hiwke 19B. 3akoH paccesiHus B cimydae yueta | Onmaiftn
TEIUJIOBOT'O JBMXKEHUS s7ep. Y paBHEHHE NIEPEHOca ¢ yUeTOM 0 0 0
s dexToB Tepmanuzanuu. Criektp Makcpemna. DppexTHBHAS
TeMmepaTypa HEUTPOHHOTO ra3a. Y CpeIHEHUE CEUCHHI B
00J1aCTH TepMaJIU3alliu.

13 - 14 | MHororpynmnoBsoe npuoJjanxKeHue. Bcero ayutopHbIx 4acoB
VYpaBuenue qud@y3un B MHOTOTPYIIIIOBOM MPHUOIMKEHHH. 2 |2 [0
TexHonorus MoNy4eHus rpynnoBbIX KOHCTAHT. Omnnaiin

0 |0 |0

15-16 | I'a30knMHeTHYeCKOe YPABHEHHUE NMEPEHOCA HEHTPOHOB. Bcero ayIuTOpHBIX 4acoB
VYpaBHeHHe OallaHca CKOPOCTEH MpolieccoB B pa3oBoM oobeMme. | 2 |2 [0
WuTterpo-muddepenimansHoe ypaBHenue bonbimMana. Ownunaiin
VYpasuenue nudPpy3un MOHOIHEPTETHUESCKUX HEUTPOHOB KaK 0 0 0

YaCTHBIN cirydal ypaBHeHuUs bonbiiMana. IHTerpanbHas
(dhopma ra30KMHETHYECKOTO ypaBHeHHs. Y paBHeHue [laiiepica.

CokpailileHHbIe HAUMEHOBAHUSI OHJIAMH OILIUA:

Oo6o3na | [loiHOe HaMMeHOBaHMe

YyeHHue

2K DNEeKTPOHHBIN Kypc

IIM [ToTHOTEKCTOBBIN MaTepual

111 [TOTHOTEKCTOBBIE JIEKLIMU

BM Buneo-marepuansl

AM Aynmo-marepuasl

[Ip3 [Ipe3enTaumu

T TecTsl

OCM DJIEKTPOHHBIE CIPABOYHBIE MaTePUAIIbI

4( NHTEpaKkTUBHBIN CalT
5. OBPA3OBATEJIBHBIE TEXHOJIOT'UHA
[IpenycmarpuBaercs IIMPOKOE HCIOJb30BaHWE B Y4yeOHOM TIpolecce AaKTHUBHBIX U

WHTEPAKTUBHBIX (POpPM MpoBeneHUs 3aHATHI (KOMIBIOTEPHBIX Mpe3eHTaluid, pa30opa KOHKPETHBIX
CUTyalluii MO TeMme, MPOBEACHUS AUCKYCCHH) B COYETAaHMU C BHEAYAUTOPHON pabOTON € ILENbIo
(hopMupoBaHUS U Pa3BUTHUS MPOGECCHOHATHHBIX HABBIKOB CTYICHTOB.



6. ®OH/J OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 0 JTUCLUIUIMHE O0ECIIEUNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB 00ydeHUs (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTHNA TEKYLIETO,
pyOex’HOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILINHE.

Cesi3p Mexay (GOpMHUPYEMBIMH KOMIETEHUUSMU U (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
IIPEJCTaBIICHA B ClIeAyIOLIeH TabnuLe:

KoMmnerenuus NHauKkaTopbl 0CBOEHUSA ATTecTalMOHHOE MePONpHsITHE
(KIT 1)

IIK-10 3-IT1K-10 9, K-8, KI1-16
V-IIK-10 9, K-8, K1-16
B-IIK-10 9, K-8, K1-16

[IK-2.3 3-11K-2.3 9, K1-8, KH1-16
V-I1K-2.3 9, K-8, KI-16
B-IT1K-2.3 9, K-8, KI1-16

I1K-2.6 3-T1K-2.6 9, K-8, KH-16
V-IIK-2.6 9, K-8, KI1-16
B-IIK-2.6 9, K-8, KH-16

IIK-8 3-TIK-8 2, K-8, KI-16
V-TIK-8 9, K1-8, KH1-16
B-TIK-8 9, K-8, KH-16

HIkanbl oneHKH 00pa3oBaTEeNIbLHbBIX 10CTHKEHUI

[Ikana Ka>kAOTO KOHTPOJBHOTO MEPONPUSTHS JIKUT B mpeaenax oT 0 10 yCTaHOBICHHOTO
MaKCHUMAaJIbHOTO 0aJila BKIIIOYMTENbHO. MITOroBast arrecranus o AMCUUILUIMHE oneHuBaercs no 100-
0aJuIbHOM IIKaje W MpeAcTaBiIseT co0oil cymmy OamoB, 3apabOTaHHBIX CTYJCHTOM IPHU BBITIOJTHEHUH
3aJJaHUi B paMKax TEKYILETro M MPOMEKYTOYHOTO KOHTPOJIS.

HToroas orieHKa BBICTABISIETCSI B COOTBETCTBUHU CO CHGI[yIOIJ.[CfI IIKAJIOM:

Cymma Ouenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0amIoB 0aJUTbHOM TIKaJe ECTS y4eOHOH TUCIUIUIHHEIL

OlLeHKa «OTIINYHOY» BBICTABIISACTCS
CTYJIEHTY, €CITH OH IIyOOKO M TIPOYHO
YCBOMJI TIPOTPAMMHBIN MaTepual,
MCYEPIIBIBAIOIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauunoy A YETKO U JIOTHYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO yBA3bIBATH
TEOPHUIO C PAKTUKOM, UCTIONB3YET B
OTBETE MaTepual MOHOTPpapUIECKO

JUTEPaTYPHL.
85-89 B OlLieHKa «XOPOII0» BBICTABIIAETCS
75-84 C CTYAEHTY, €ClId OH TBEPAO 3HAET

Marepuall, rpaMOTHO U 110 CYHICCTBY

4 — «xopouto»
nu3jgaract €ro, He JOITyCKasa

70-74 D CYIIECTBEHHBIX HETOYHOCTEHN B OTBETE
Ha BOMPOC.
65-69 OneHKa «yI0BIETBOPUTEIHHOY

BBICTABJIACTCA CTYACHTY, €CJIM OH UMECT
60-64 E 3HAHUS TOJIBKO OCHOBHOI'O MaTepuaa,




HO HE YCBOWJI €T0 JIETAICH, TOIMyCKaeT
HETOYHOCTH, HEIOCTATOYHO MPaBUJIbHBIC
(hopMyTUPOBKH, HAPYIICHUS
JIOTUYECKOM TT0CIeI0BATENLHOCTH B
M3JI0’)KCHHMH NPOrPaMMHOI'0 MaTepHaia.

OneHKa «HEYI0BIETBOPHTEIHHO»
BBICTaBIISICTCS CTYACHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOU YacTH
MPOrpaMMHOI0 MaTepuaa, JOMyCKaeT
Hiske 60 2- F cymecTBeHHbIe omnOKu. Kak npasuio,
«Hey0081emBOpUMENbHOY OLIEHKA «HEYIOBIETBOPUTEIHLHOY
CTaBUTCSI CTYJCHTaM, KOTOpPBIE HE MOTYT
MIPOJOJKUATE 00yUeHue Oe3
JIOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIOIIEH NUCIUIIIIMHE.

7.  YYEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCLHMUILINHBI

OCHOBHAA JIMTEPATYPA:

1. DU L24 A Primer on Scientific Programming with Python : , Berlin, Heidelberg: Springer Berlin
Heidelberg, 2016

2. O1 C12 ®dusnueckas teopus saepHbIX peakTopos U.2 Teopust BO3MyLIEHUI U MEAJICHHBIE
HecTalMoHapHble npoueccsl, Mocksa: HUAY MU®H, 2013

3. DU C12 duszuueckas Teopus siaepHbIX peakTopoB U.1 OgHopoaHast pa3MHOKaroIIas cpeaa u
TEOpUs TE€TEPOreHHBbIX CTPYKTYD, , : MUDU, 2007

4. OU C50 uddy3us u 3ameasieHne HEUTPOHOB B HEPA3MHOKAIOIIUX Cpeiax : JabopaTOPHBIN
npaktukym, B. E. Cmupnos, MockBa: MU®U, 2008

5. DU K85 Teopust mepeHoca HEUTPOHOB : yueOHOe mocodue i By30B, J. @. Kproukos, JI. H.
IOpoga, Mocksa: MUDU, 2007

JOITOJIHUTEJIBHA A JIMTEPATYPA:

1. 621.039 b43 Teopus sinepusix peaktopos : , bemn [.,I'neccron C.;Ilep.c anrn., M.: Aromusaar,
1974

2.621.039 X94 lud¢dys3us u 3aMeasieHue HEUTPOHOB B HEPA3MHOXKAIOLINX cpeax : Yuel. mocobue,
B. B. Xpomos, A. A. Kamrytun, M.: MU®U, 1982

3. 539.1 K078 Heiitponusie a3 dexkTuBHbIe ceueHus : Yuebd. nocodue, JI.H. FOposa, M.: MU®U, 1986
I[MPOIr'PAMMHOE OBECITIEYEHUE:

CriennanbHOe IporpaMMHoe obecriedeHre He Tpedyercs



LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHMAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
JUCHUTIINHBI

CriennanbpHOE MaTepUaTbHO-TEXHUYECKOE oOecreueHrne He Tpedyercs

9. YYEBHO-METOAUYECKHUE PEKOMEHJIALIUU JIUIA CTYAEHTOB

ITockobKY KOJIMYECTBO JIEKIMOHHBIX YacOB OIPaHUYEHO, TO OCBOEHHME JaHHOIO Kypca
IpearnoiaraeT, 4YTo MHOTO BpPEMEHH CTYACHT OyAeT YAENSATh caMocTosTenbHOW pabote. s
3¢ (}eKTUBHON TMOATOTOBKM K 3K3aMEHY C(POpPMHUPOBAaH IAaKET Y4eOHO-METOAMUYECKUX MaTepHalioB,
KOTOPBIN BKJIKOYAET:

1. MeToandeckue ykazaHus JJIsl JaHHOTO Kypca;

2. CnoucOK OCHOBHBIX MOHATUH M omnpefeneHui (K 5K3aMeHy HEOOXOJUMO CBOOOIHO
OPHEHTUPOBATHCA B HUX);

3. Criucok BONPOCOB K 3K3aMEHY;

4. Onucanue Kypca ¢ KpaTKMM COZAEP>KaHUEM 0 KaKJIOMY 9K3aMEHALlMOHHOMY BOIIPOCY;

5. YyeOHOe mocoOme MO JaHHOMY Kypcy Ui YIUIyOJEHHOW MOATOTOBKU IO HEKOTOPHIM
BOIIPOCaM;

6. nauBHyanbHOE TOMAIIHEE 3aJaHUE

10. YYEBHO-METOIWYECKHWE PEKOMEHJIAIIVM JIJISI IPENIOJIABATEJIEN

B kaudecTBe mnuTepaTyphl JIEKTOpY, a TaKKe MPENnoJaBaTeNsIM, BEIyIIUM IPaKTUYECKHUE
3aHATHUSA,  PEKOMEHAYETCS HCIOIb30BaTh Y4eOHBIE MOCOOMS, METOAWYECKHE U CIPaBOYHBIC
MaTEepUAJIBL.

Kpome Toro, pekoMeHyeTcst ckauaTh MyJIbTUMEIUHHBIN Kypc MO (PU3UKE PEaKTOPOB, KOTOPHIH
pacnpocTtpansiercs: cBoooHO yepe3 MAT'ATD CLP4ANET: http://bit.do/NuclearReactorPhysics. YacTts
pa3zesoB JaHHOTO Kypca MOoCBsilleHa TemaMm Teopun nepeHoca HEUTPOHOB.

JlJig TaHHOTO HaIpaBJICHUS KypC SIBISIETCSI OCHOBHBIM, a TaK)Ke€ CITY’KUT TEOpPETUYECKO Oa30ii
JUIS M3y4YEHHUs JpYrMX OCHOBHBIX KypCOB, Takux  Kak Pusznueckas Teopus peakTopoB H
DKcriepuMeHTanbHas peakTopHas (u3uka. ['maBHOHM 3amauell Kypca sIBISIETCS BBEJACHHE CTYJICHTOB B
KpYT MOHSATUH, IPEICTaBICHUNA 1 MOJIENeH, UCTIONb3yeMbIX B 3a/1ayaX HEUTPOHHOU (U3MKK U PU3UKH
pEakTopoB, TMOATOTOBUTh MX K U3Yy4YEeHHI0O (U3MUECKON TEOpUH pPEaKTOpPOB, METOJOB
9KCIIEPUMEHTAJILHOTO U PACUETHOIO UCCIIEI0OBAaHMUS HEUTPOHHBIX TOJIEN U UX XapaKTEPUCTHUK.

B Hawane xypca HE0OOXOOUMO MOJIPOOHO PACCMOTPETh PA3IUYHBIC BHJBI B3aUMOACHUCTBUS
HEUTpoHa ¢ sapoM. Jlanee ynensTh BHMMAaHHE HA OCBOEHUE CTYAEHTaMU OCHOBHBIX IOHSTHH
HEUTPOHHOW (PM3HMKH, TAKUX KaK IMOTOK HEHTPOHOB, MHKPO- U MaKpPOCKOIIMYECKHE CEYCHUs, JJIMHA
mud¢ys3uu, Bo3pacT, U T.A., a TaKKe YIEeISIThb 0c000€ BHHMaHHME Ha YCBOCHHE 3aKOHOMEPHOCTEH
(hopMUpOBaHUS HEUTPOHHBIX MOJIEH B Pa3IMYHBIX CpellaX HA OCHOBE KIACCHUYECKUX MPE/ICTaBICHUH O
muddy3un, 3aMeIIeHUN U TepMajiu3aliid HEUTPOHOB, a TaKXKE Ha 3HAHUE IPAHULl TPUMEHHUMOCTH
ATUX MOJIEJIEl U BOBMOXKHBIX IMyTeH UX YTOUHEHHUSI.



Bo Bpems 3aHATHI yAeIUTh 0CO00€ MECTO CIOCOOHOCTSIM CTYJCHTOB IPUMEHSTH T€ MU UHBIE
NPUOIIMKEHHUS IS PEIICHUS PAKTHUECKUX HEHTPOHHO-(DU3NYECKHX 3a/1a4.

ABTOp(BI):

BoukoB FOpuit Hukomnaeuu



