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AHHOTANIUA

Kypc mnpennasHaueH A TOATOTOBKM MAarucCTpOB —CHEIHATH3UPYIOIIUXCA B  00JIACTH
PEaKTOPHBIX TEXHOJOTHHM OBICTPBIX PEAKTOPOB, pabOTAlOIIMX B CHUCTEME 3aMKHYTOIO SIIEPHOTO
TOIUTMBHOTO IMKJIA. B paMkax Kypca paccMarpuBaroTcs: 6a30Bbie 0COOCHHOCTH HEHTPOHHOW (DU3MKU
OBICTPBIX SAJCPHBIX PEAKTOPOB; KOHLENTYAJIbHBIE MOJOXKEHUS IO BBIOOPY HEUTPOHHO-(DU3UYECKUX
[IapaMeTpoB U XapaKTEPUCTUK peakTopoB ucxonas u3 tpedosanuilt 3ATL; ¢usuku BocrnponuspoacTaa
TOIUIMBA, TPAHCMYTALUsl aKTHHHU]IOB.

1. IEJIA 1 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

Kypc mpennaznaueH njiasi MOArOTOBKM MarucTpoB Ha kadeape «TeXHOJIOTMH 3aMKHYTOTO
SIIEPHOTO TOTUTMBHOTO IMKJIAY, CICIUATH3UPYIOIINXCSA B 00JIACTH PEAKTOPHBIX TEXHOJOTUH OBICTPHIX
PEaKToOpoB, pabOTAIONIMX B CHCTEME 3aMKHYTOT'O SIIEPHOTO TOIUIMBHOTO ITUKIIA.

OCHOBHBIMU 3a/1ayaMU Kypca SIBJISIOTCSI:

- 3HAKOMCTBO ¢ 0a30BBIMH OCOOCHHOCTSIMU HEHUTPOHHOUW (HU3UKKU OBICTPBIX SACPHBIX
PEaKTOPOB, OMPENEISIONINX UX CUCTEMOOOpasyolyto poib B 3ATL;

- U3yYeHHE OCHOBHBIX KOHIENTYaJbHBIX IMOJOXEHUH MO BBIOOPY HEHTPOHHO-(PU3UUECKUX
MapaMeTpoB U XapaKTEPUCTHK PEaKTOPOB UcXos u3 TpedoBanuii 3ATLL;

- U3YyYeHHE METOAOB (HOPMUPOBAHMSI KOMIIOHOBOK AKTHUBHBIX 30H OBICTPBIX PEAKTOPOB C
Y4E€TOM COBPEMEHHBIX TPEOOBaHUM MO €CTECTBEHHOM 0€30MaCHOCTH;

- HW3y4EHHE M OCBOCHHE METOJOM pPaCUYETHO-TEOPETHYECKOr0 aHAIN3a, II0Jy4YeHUe
uHQOpMAIMM TIO METOJaM  JKCIIEPUMEHTAILHOTO  IMOATBEPKICHUS HEUTPOHHO-(U3HUSCKUX
XapaKTEPUCTUK OBICTPHIX PEAKTOPOB;

- u3yueHHUe (GUIMKU BOCIPOHM3BOJACTBA TOIUIMBA, IMPOIECCOB TPAHCMYTAIlMH AaKTUHUIOB,
MOJIy4EHUsl OPYTHX MOJIE3HBIX HYKIUIOB, OOpaIleHHs C PaJlOaKTUBHBIMU MaTepualaMH C Y4eTOM
MIPUHIINIIA PAIMAIMOHHOT0-)KBUBAJICHTHOT'O 00paIlleHus B PaIMOAKTUBHBIMU OTXO/IaMU;

- U3y4eHHE POCCHICKOTO OMbITa CO3JaHMUS U UCCIEIOBAHUS HEUTPOHHO-(PUZUYECKUX CBOWCTB
OBICTPBIX PEaKTOPOB M 3HAKOMCTBO C TMEPCHEKTUBHBIMH pa3paboTKaMu OBICTPHIX PEaKTOPOB
€CTECTBEHHOM 0€3011aCHOCTH U 3ajiay, CTOSALINX Nepe]] pa3padoTIYMKaMU U CTIEHUATNCTaMU.

2. MECTO YYEFHOW JUCIHUILJIMHGBI B CTPYKTYPE OOII BO

VYuebHasi mporpaMmMa COOTBETCTBYET TpeOOBaHHUSM 00pa30BATEIBHOTO CTaHAApTa BBICIIETO
oOpa3oBaHMsI HAIlMOHAIBHOIO MCCIEAOBATEIbCKOTO siaepHoro yHuBepcurera «MUDOU» mo
Hanpasienuto 14.04.02 - SnepHble Gpu3uKa U TeXHOJIOTUH, «OOIEeHaYYHbIH MOTYIbY, «UCIUIITMHBI
10 BBIOOPY» .

3. O®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIBTATBI
OBYYEHUA

YHuBepcanbHbie U(WIH) 00menpodecCuoHaIbHBIE KOMITETCHITHH

KOJI 1 HAaMMCHOBAHUEC KOMIICTCHIIMH KO}I N HAMMCHOBAHUC MHAUKATOpa JOCTHXXCHUS
KOMIICTCHIIHN




VYKII-1 [1] — CriocobeH pemaTh
HCCICA0BATCIILCKUC, HAYYHO-
TEXHUYIECKHE M MPOU3BOICTBCHHBIC

3aJ1a4M B YCIIOBUSAX

HEONMPECACIICHHOCTHU, B TOM YHUCIIC

BBICTpanBaTh ACJIOBYIO

KOMMYHHKAIUIO U OPTaHU30BbIBaTh
paboTy KOMaH/IbI ¢ UCTIOIH30BAHUEM
U(POBBIX PECYPCOB U TEXHOJIOTHI B

1 poBoii cpeze

YKII-2 [1] — Cniocoben k
CaMOOOYUCHHIO, CAMOAKTYAIN3aI[HH U
CaMOpPa3BUTHUIO C UCIIOJIb30BAHUEM
Pa3IUYHBIX [IU(PPOBBIX TEXHOJIOTHUH B
YCIIOBUAX UX HECTIPCPBIBHOT'O

COBCPIHICHCTBOBAHUA

HpO(i)eCCI/IOHaJII)HI)IG KOMIICTCHIIMKM B COOTBCCTBHHM C 3aJadyaMH H

3HaHUI ) TPOPECCUOHATLHOMN 1A TEIILHOCTH:

3apaua
npodeccuoHaIbLHOM
nesteabnoctu (3I11)

O0beKT I
00J1aCTH 3HAHUSA

Koa u naumeHoBanue
npodeccuoHaIbLHOM
KOMIIeTEHIUH;
OcHoBaHue
(mpogeccuoHATIBLHBIH
cranaaprt-IIC, ananu3
OnbITA)

3-VKII-1 [1] — 3Hath coBpeMeHHBIE ITU(PPOBBIE TEXHOIOTHH,
HCIIOJIb3yEeMbIE TSI BBICTPAUBAHUS JICIOBOM KOMMYHHUKAIHH
Y OpraHu3alMy WHIMBUIAYaIbHON U KOMaHIHOH paboThI
VY-VKII-1 [1] — YMers noa0upats HanboJiee pesicBaHTHBIC
U(POBBIC PEIICHHS IS TOCTHKCHHUS TTOCTABICHHBIX IIeIeH
1 3aJ1a4, B TOM YHCJIC B YCIOBHUSIX HEOMPEICICHHOCTH
B-VKII-1 [1] — Bnagers HaBbIKaMU pEIICHUS
HCCIIEI0BATEIBCKIX,, HAYTHO-TEXHUUCCKHUX U
MIPOM3BOICTBEHHBIX 3a/1a4 ¢ UCIOJIb30BAHUEM ITH(PPOBBIX
TEXHOJIOTHI

3-VKII-2 [1] — 3HaTh ocHOBHBIE IU(PPOBBIC TIATGOPMBI,
TEXHOJIOTH M UHTEPHET PECyPChI HCIIOJIb3YEMbIC TP OHJIANHH
oOydeHuun
V-VKII-2 [1] — YMeTh HCIIONIb30BaTh pa3inyHble HH(POBHIC
TEXHOJIOTUH ISl OPraHu3aliui 00yICHHSI

B-VKII-2 [1] — Biaagets HaBbIKaMu CaMOOOyUCHHS,
CaMOOAKTYJIM3AI[MH ¥ CAMOPA3BUTHS C UCIIOIb30BAHUEM
Pa3IMYHBIX TUPPOBBIX TEXHOJIOTUI

o0bekTamMu (00IacTIMH

Koa n naumenoBanue
HHIMKATOPA
JAOCTHKEHUSI
npodeccuoHaIbLHOM
KOMIIeTeHIIUH

HccnenoBanus u
pa3paboTKH,
HaIpaBJIEHHbIE Ha
CO3JIaHHE HOBOM
TEXHOJIOTHYECKON
m1aTopmMbl aTOMHOM
SHEPTETUKH, PACUETHOE
CONPOBOXKACHUE
SHEPTEeTUYECKOTO
obopynoBaHus,
000CHOBaHUE SACPHOM
Y paJualMOHHOU
0e30macHOCTH
00BEKTOB
HCIIOJIL30BaHUSA
aTOMHOMW SHEPTHH.

WHHOBAITUOHHBIN

SAnepHbie
HEPTrOTEXHOJIOTUHI
HOBOT'O TTOKOJICHUS,
(GyHKIIMOHATILHBIC U
KOHCTPYKIIMOHHBIC
MaTepUabl SAEPHBIX
PEaKTOpOB;
MPOrpaMMHBIE
KOMILJIEKCHI U
MaTeMaTUYeCKUe
MOJIETN ISt
TEOPETUYECKOTO U
pacdeTHo-
AHAJIUTHYECKOTO
aHaan3a
6e3omacHocT ADC,
00BEKTEI
HCIIOJIb30BAHMS
aTOMHOW SHEPIUH U
SJIEPHOTO HACJIETHS,
B YaCTH HAy4YHO-

ITK-6.1 [1] - Criocoben
MIPUMEHATH MOJTYyYEHHBIE
3HAHUS JUIsl pa3paboTKu
HOBOW TEXHOJOTHYECKON
aThOPMBI AaTOMHOM
SHEPTEeTUKU C
BOBJICYCHUEM B
TOTUTMBHBIN LIUKII ypaHa-
238 1 NpoIyKTOB
nepepaboTKu
0TpabOTAaBIIIETO
SIZIEPHOTO TOTLIIMBA.

OcHosanue:
[TpodeccnonanbpHBIM
crangapt: 24.078

3-T11K-6.1[1] - 3uath
IPOMBIIIJIEHHO-
peann30BaHHbIEC U
HEepCIEKTUBHbIE
TEXHOJIOTHH
nepepadoTKu
0TpaboTaBIIETO
SJIEPHOTO TOTIJIBA
peaKkTopoB Ha OBICTPHIX
HelTpoHax, TpeOOBaHUs
K KOHEYHBIM TIPOJTYKTaM
nepepaboTKH
0TpaboTaBIIETO
SJIEPHOTO TOILINBA,
OCHOBHBIE METO/TBI
oOparteHus ¢
panTnoOaKTHBHBIMH
OTXOJIaMH.;
V-IIK-6.1[1] - Y™meTb
MIPUMEHSITh
MOJTyYCHHBIE 3HAHUS B




HccnenoBanus u
pa3paboTKH,
HaInpaBJICHHBIC HA
CcO3JaHHUE HOBOU
TEXHOJIOTHYCCKOM
maThOpPMbI ATOMHOM
JHEPTeTHKH, PACICTHOE
COTIPOBOXKICHUE
HEPreTHYECKOTO
o0opynoBaHus,
000CHOBaHUE SIIEPHOI
Y paualMiOHHON
0e30IMacHOCTH
00BEKTOB
HCIIOJIE30BAHMS
aTOMHOM 2HEPTHUU.

TEXHUYECKOTO U
OpraHU3aIMOHHO-
IIPaBOBOTO
000CHOBaHHUS U
obOecrieyeHus
0C30I1aCHOCTH.

SAnepHbie
HEPrOTEXHOJOTUHU
HOBOT'O ITOKOJICHUS;
(GYHKIMOHATIBHBIC U
KOHCTPYKIIMOHHBIC
MaTePHAJIbI SICPHBIX
PEaKTOpOB;
IIPOrpaMMHBIE
KOMILJIEKCHI U
MaTeMaTUYECKHE
MOJIETIN ISt
TEOPETUYECKOrO U
pacdeTHo-
AHAJUTHYECKOIO
aHajau3a
6e3omacHocT ADC,
00BEKTEI
HCIIOIB30BaHUs
aTOMHOW DHEPIUH U
SJIEPHOTO HACJIETus,
B YaCTH HAy4YHO-
TEXHUYECKOr0 U
OpTraHU3aIMOHHO-
MIPaBOBOTO
000CHOBaHHUS U
obecrnieueHUs
0€30IacHOCTH.

ITK-13 [1] - Cniocoben
IIPOEKTUPOBATb,
CO3aaBaTb U BHCAPATH
HOBBIE IPOAYKTHI U
CHUCTCMbI U IPUMCHATH
TEOPETUYECKHE 3HAHMSI B
peanbHON UH)KCHEPHOU
IIPaKTUKE

Ocnosanue:
[IpodeccronanbHbII
crannaprt: 24.078

MPOU3BOJACTBEHHOUN 1
Hay4HOU
JeSITeIIbHOCTH..;
B-T1K-6.1[1] - Bnanets
METO/IaMHU 00eCTICYCHUS
SIIEPHON OE30MaCHOCTH
Y B3PBIBO- U
0’kapo0e30nacHOCTH
PUMEHHUTEIBHO K
TEXHOJIOTUSM
nepepadoTKu
oTpaboTaBIIeTo
SIICPHOTO TOTLIIMBA.
3-T11K-13[1] - 3nath
MaTeMaTHYECKUE
METO/IbI 1
KOMITBIOTEPHBIC
TEXHOJIOTHH,
HEOOXOIUMBIE JIJIS
POCKTHUPOBAHUS U
pa3paboTKu
IPOTrPaMMHOTO
oOecreueHust st
WH)XCHEPHOTO aHaJIH3a
WHHOBAI[MOHHBIX
IPOIYKTOB. ;
V-TIK-13[1] - YmeTh
paszpabaThiBaTh U
TECTUPOBATh
MIPOrpaMMHOE
obecrnieveHue Ass
WHXEHEPHOTO aHaIN3a
WHHOBAI[MOHHBIX
MIPOAYKTOB.;
B-TIK-13[1] - BnazeTsh
HaBbIKaMU pa3padOTKH
Y TECTHPOBAHUS
MIPOrPaMMHOTO
oOecIieueHns ISt
WHXEHEPHOTO aHaIN3a
WHHOBAITUOHHBIX
MPOAYKTOB.

4. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUIIJINHBI

Paznenbl yueOHOM TUCIMITIMHBL, UX 00BEM, CPOKU U3YUEeHUsS U (POPMBI KOHTPOJIS:
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2 Cemecmp
1 OcobeHHOCTH 1-8 8/24/0 K-8 25 K-8 3-T1K-6.1,
HCHTPOHHOU  (HU3UKH (25) V-TIK-6.1,
(HEUTPOHUKH) B-T1K-6.1,
PEaKTOpPOB Ha OBICTPBIX 3-11K-13,
HEUTpOHAX c V-I1K-13,
HaTPUEBLIM B-T1K-13,
TETJIOHOCUTEIIEM. 3-VKII-1,
VY-VKII-1,
B-VYKII-1,
3-YKII-2,
Y-VKII-2,
B-VYKII-2
2 Konuemnius peaxropos | 9-15 | 7/21/0 KHN-15 |25 KHN-15 | 3-T1K-6.1,
€CTEeCTBEHHOM (25) V-TIK-6.1,
0€30I1aCHOCTH. B-T1IK-6.1,
3-T1K-13,
VY-TIK-13,
B-T1K-13,
3-VKII-1,
Y-VYKI-1,
B-VYKII-1,
3-YKII-2,
Y-VKII-2,
B-VYKII-2
Hmoeo 3a 2 Cemecmp 15/45/0 50
KoHTpoJibHbIE 50 2 3-11K-6.1,
Meponpusitusi  3a 2 V-TIK-6.1,
CemecTtp B-T1K-6.1,
3-I1K-13,
VY-TIK-13,
B-T1K-13,
3-YKII-1,
Y-VKII-1,
B-VYKII-1,
3-YKII-2,
Y-VKII-2,
B-VYKII-2

* — COKpallleHHOe HaUMEHOBaHue (OPMbI KOHTPOJIS
** — cymMMa MaKCUMaJbHBIX OaJIJIOB MOJDKHA ObITh paBHa 100 3a cemecTp, BKIOUas 3a4eT U
(unn) sK3aMeH

CoxpalieHne HaMMEHOBaHUHN (POPM TEKYILIEro KOHTPOJIS U aTTECTAlluK pa3zesioB:



O0o3uauenue | ITo1HOE HAMMEHOBAHHE

KN KonTposb no uroram
€) DK3aMeH
KAJEHJIAPHBIN IIJTAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIao.,
yac. yac. yac.

2 Cemecmp 15 45 0

1-8 Oco0eHHOCTH HEHTPOHHOH (PU3UKH (HEHTPOHUKH) 8 24 0
PEAKTOPOB HA OBLICTPBIX HEHTPOHAX C HATPUEBBIM
TEeNJOHOCUTEJIEM.

1-8 Oco0eHHOCTH HEHTPOHHOM (PU3MKKN (HEHTPOHUKN) Bcero aynutopHbIx 4acoB

PeaKkTopoB Ha OBICTPBIX HEMTPOHAX ¢ HATPHEBBHIM
TeNJIOHOCUTeJIeM.

Cuctemo006pazyro1as posib ObICTPEIX PEaKTOPOB B 3aMKHYTOM
SIEPHOM TOILJIMBHOM LiMKIIe. Cxema U BapuaHThl peanu3aluu
3ATL, obmas cxema peLUKINPOBaHUS TOIUIMBA PeaKkTopa Ha
OBICTPBIX HEHTpoHaX, pemenus no oopamenus ¢ OAT u PAO.
CriocoOblI perieHus 3a/1a4 o Nepexoay ¢ ypaHa-235 Ha ypaH-
238, otkasa ot HakomieHus OST u PAO. IloTennuansHublie
¢byHkuu ObICcTphIX peakTopoB B cucteme 3ATLI. 5 6a30BbIx
TpeOoBaHuUi K peakTopaM Ha ObIcTpbIX HeliTponax u 3ATLI.
Konnenuuu crapra ObicTpbix peakTopoB ¢ OST TemnoBbix
peaKkTopoB U ¢ 00OTalEHHOTO ypaHa.

Oco0eHHOCTH HEUTPOHHOU (PU3UKK (HEUTPOHUKH) PEAKTOPOB
Ha OBICTPBIX HeHTpoHaX. OCHOBBI KOMIIOHOBKH aKTUBHBIX 30H,
0a30BbI€ AJIEMEHTHI U CUCTEeMBI. [I[puHIMNUANbHbBIE OTIMYHUS OT
aKTHUBHBIX 30H TEIUIOBBIX peakTopoB. [IpuHIMIIHATEHEIE
MOJIXO/bI K BBIOOPY NMapaMeTpOB CHCTEM.

ba3oBble HEUTPOHHO-pU3NYECKUE TapaMETPhl: pEaKTUBHOCTD,
3¢ dexTh U K03 UITMEHTHl PEaKTUBHOCTH, MAKCUMAJIbHBIH
3arac peakTUBHOCTH, 0ObEMHAsl U JTMHEWHAs TeIioBas
Harpyska Ha TB3J1, HapaMeTp paHalliOHHOTO MOBPEXICHHS
MaTepUajIoB — KOJIMYECTBO CMEIIEHUH Ha aTOM, BBITOpAaHUE
TOIIUBA, UX POJIb IPU 00OCHOBAHUU SAECPHOH U
paauanroHHoON 6e3omacHoCTH. banaHc peakTHBHOCTH U
tpeboBanus I1bS k 6anancy peakTuBHOCTH. CBS3b
HEHUTPOHHO-(U3HUECKUX MapaMeTpoB oOimydenus TB3a u TBC
U TIapaMeTpoB 00OCHOBAHUS UX PAOOTOCTIOCOOHOCTH.
Tpe6osanus [1BS no orpannyenuto ypoBHS OBPEXKACHUS
TBIJI.

Mertoapl pacueTHOTO0 0OOCHOBAaHMSI OCHOBHBIX HEUTPOHHO-
($U3NYECKUX XapaKTePUCTHK aKTUBHBIX 30H U MapaMeTPOB
sayepHoi 6e3omacHocTH. OCHOBHbBIE POCCUICKHE U
3apyOexxHbIe Kol Jnddy3snonnoe npubimxenue,
KMHEeTH4YecKue koJibl, Metos1 MonTte-Kapio: BeiOop
aJIeKBaTHOTO METO/a MOJICIUPOBAHUS U HEUTPOHHO-
¢buznueckoit mogenu. OrieHKa TOYHOCTH, Bepudukauus u
aTTecTanus KOJOB.

HelTpoHHBIE KOHCTAHTHI JIJIs1 pacyeTa HEeHTPOHUKHU OBICTPBIX

8 | 24 [0
Omntaiia
0 0 0




pEeaKTOpOB: A€TalIbHBIN X0 U IPYNIOBbIE KOHCTAHTHI.
OcCHOBHBIE POCCUHCKHE U 3apyOeKHBIC (Pailiibl OTICHEHHBIX
HEHTPOHHBIX TaHHBIX, OMOIMOTEKN TPYNIOBBIX KOHCTAHT.
OneHkKa KOHCTAaHTHOM COCTABIISIIOIIEH MOTPEIIHOCTH PACUeTOB,
UHTErpaJIbHbIE 3KCIIEPUMEHTBI HA KPUTUUYECKUX CTEHAAX U UX
POJIb B CHH>)KEHUM KOHCTAHTHOW cocTaBistomen. Poccuiickue
cTeH bl komiuiekca bOC.

bazoBble MeTObI HKCIIEPUMEHTATBLHOTO0 000CHOBAHUS
HEHUTPOHHO-(IU3NYECKUX XapPAKTEPUCTUK aKTHBHBIX 30H
HHEPreTHUYECKUX PEaKTOPOB Ha OBICTPHIX HEUTPOHAX.
PeakTumeTpsl 1 METO] OOPAaTHOTO PEIICHUs] YpaBHEHUS
KHUHETUKHU. MeTOo/Ibl TPOBEICHUS aKTUBALIMOHHBIX U3MEpPEHUN
OJIeH HEProBBIIEICHUS (AKTUBALIMOHHBIX JIETEKTOPOB U [ -
ckanupoBanus TBC). I'paBupanoXuMudecKuii METO
oIpeziesIeHUs] BOCIIPOM3BO/ICTBA ToIIuBa. [[puMenenue
Meroa0B B peaktopax bH-350 u BH-600: onbIT 1 pe3yiabTaThl.
BocnpousBoaCcTBO TOIIIMBA U €r0 XapaKTEPUCTUKHU:
KOd(QPHUIHMEHT BOCIIPOU3BOJACTBA, KO3 PHimeHT KoHBEpCHH,
breeding gain, Bpems yaBoeHus. TeopeTuueckue OLEHKH U
AKCIIEPUMEHTAIILHOE MTOITBEPKICHUE BO3MOKHOCTEN
pacIMpeHHOr0 BOCIPOU3BOACTBA B IEPBOM POCCUICKOM
ovicTpoM peaktope BP-1 u peakrope BH-350. Konnenmus
MUHUMAaJIBHOTO BPEMEHH yABOCHUA. Pollb ypoBHS
TEIUIOHAIPSHKEHHOCTH, JUINTEIbHOCTH BHEILIHETO TOIJIMBHOTO
[[UKJIA, IJIOTHOCTH TOIUIMBA, BHITOPAHUS B JOCTUKECHUH
MUHUMAaJIbHOI'O BPEMEHH Y/IBOCHHUSI.

®uszuka u cnenu@urKa akTUBHBIX 30H PEaKTOPOB Ha ObICTPBIX
HeliTpoHax ¢ HaTpueBbIM TerutoHocuTenem (bP-10, BH-350,
BH-600, BH-800), opreHTUpOBaHHBIX HAa KOHIETIIIHIO
MUHUMAaJIbHOI'O BPEMEHH Y/IBOECHUS - AKTUBHBIX 30H C
MOBBIIIEHHON TEIUIOHATPSYKEHHOCTHIO U BOCIIPOM3BOACTBOM
toruiiBa. HeliTpoHHO-(n3nueckrne XxapakTepuUCTUKH,
pe3ybTaThl UCCIIEAOBAHUM MTPU (PU3NYECKUX ITyCKaX U
sKcITyaTanuu. Poiabs OOKOBBIX M TOPLIEBBIX 30H
BOCIIpOU3BOICTBA. HaTpueBblil mycTOTHBIN 3 dexT
PEaKTUBHOCTH, €r0 POJib B BIOOpPE 0a30BbIX apaMETPOB
aKTUBHBIX 30H, KOHLIENIUSA peakTopoB ¢ HyaeBeiM HIIOP.
Crneuunduka BsIOOpa TorumBa (OKCUA, HUTPUJ, KapOus,
METaJul) Ha HEUTPOHHO-(hU3UYECKHE XapaKTePUCTUKH
aKTUBHOMH 30HbI. HeHTpOHHO-pU3NYECKHE XapaKTEPUCTUKU
BAapUAaHTOB aKTHBHBIX 30H C Pa3JIUYHBIMU BUAMH TOIUINBA.
I'ereporeHHble aKTUBHBIE 30HBI C KEPAMUYECKUM U
METAJNINYECKUM TOIUIMBOM. [Ipencrasienus o
HETPaJUIMOHHBIX BAPUAHTAX aKTUBHBIX 30H C Pa3IMYHBIMU
BHUJaMH TOIUIMBA.

9-15 KoHuenuus peakTopoB ecTeCTBEHHOI 0€3011aCHOCTH. 7 21 0
9-15 KoHuenuus peakropoB ecTeCTBEHHOH 0€30IaCHOCTH. Bcero aynutopHbIx 4acoB
Konnenmus peakTopoB eCTeCTBEHHON 0€30MacHOCTH. 7 ] 21 ] 0
PeakTrBHOCTHBIE aBapyu, METOABI MMPEIOTBPALLICHUS U Ounaiia
CHIDKEHHUS MocneAcTBUi. OrpaHnYeHre MaKCUMAaIbHOTO 0 0 0

3araca peakTUBHOCTH: IeJId U criocoObl. Yuet 3¢ dekToB
IIPOCTPAHCTBEHHOM KMHETUKH M OLIeHKa UX poau. Kpurepnii




MIOTEHIMATIbHON OITACHOCTH SIACPHOU YHEPrOTEXHOIOTUU.
Mertoabl 1 MyIbTH()U3NUHBIE KOJIBI PacdeTa MPOTEKAHUS
aBapUIHBIX [IPOLIECCOB, OLIEHKH UX IociencTsuil [Ipumepst
pacudera Tspkenbix aBapuii (turia UTOP, ULOF u npyrux) mis
PEaKTOpOB Ha OBICTPBIX HEUTPOHAX, POJIb 3 (HEKTOB
PEaKTUBHOCTH B 3TUX aBapUsaX. AHAINU3 pPe3yIbTaTOB
MIOCJICACTBUM JUIs y4eTa IIPU ONTUMHU3ALUN AKTUBHOM 30HBI.
CBs13b mapaMeTpoB ObICTPBIX peakTopoB u 3ATL.
CoBpeMeHHbIE NPEeACTaBICHUS O TPEOOBAHUAX K
BOCIIPOU3BOJCTBY TOILIUBA, [UTUTEIbHOCTH TOILIUBHOTO
LIMKJIa, BBITOpaHUIO ToIuIMBa. KoHLenus paBHOBECHBIX
akTUBHBIX 30HbI ¢ KBA~1 (akTMBHBIX 30H HA PAaBHOBECHOM
toruBe). [IpoGiiema BpIXOAa B PABHOBECHOE COCTOSIHHE,
TpeOOBaHUs K TOIUIMBY U €0 XapakTepucTukaM. MeToabl
JOCTUKEHMS IApaMETPOB BOCIIPOU3BO/ICTBA B AKTUBHOM 30HE.
PaguanmonHble cBoWCcTBA OTPaOOTABILEro SIIEPHOI0O TOILINBA,
PaZMOaKTUBHBIX OTXO0/0B U O0JIy4€HHBIX MaTEPUAJIOB.
OcTaTto4HOE 3HEpProBbIIEIEHUE U METO/IbI pacyeTa.
OKCIIEpUMEHTAJIBHOE OIIPENIEIICHHE OCTATOYHOT O
SHEProBbljiesieHUs. POJIb 0CTaTOUHOIO HEPTOBBIIEICHUS Ha
0€30I1aCHOCTh aKTUBHBIX 30H M paIuallMOHHYI0 0€3011aCHOCTb
obpamienusi ¢ TBC. ABapuu ¢ morepeid oTBoja Teria (Tuma
«DyKycuMa») U BBIOOp YPOBHS MOIIHOCTU CHCTEM OTBOJA
OCTaTOYHOT'0 HEPTOBbIIEICHUS. ABapUH NpU
TpaHcnopTupoBke u oopamiennn ¢ TBC.

TpancmyTranust MUHOPHBIX aKTUHUIOB. [IprHIMI
panuanoHHO-3KBUBAJIEHTHOT0 oOpaiueHus ¢ PAO.
OcoOeHHocTH HENTPOHHBIX TaHHBIX Np, Am, Cm 1 ux posb
HEHTPOHUKE OBICTPBIX PEAKTOPOB M TPAHCMYTAIUH.
Crneuunguka perukiarpoBanus Np, Am, Cm u 3ppexTuBHOCTH
UX TPAaHCMYTalUH.

KoHuenuuu rereporeHHoN 1 TOMOT€HHON TPaHCMYTAIIHH,
CPaBHMTEJIbHBIA aHAJIN3 BO3MOXXHOCTEN peaanu3alnuu B
peakTopax ¢ HaTPUEBBIM U CBUHIIOBBIM TETJIOHOCUTEIIEM.
Pacuernoe u sxcniepumentansHoe (BH-350) onpenenenue
MapaMeTpoB TPAaHCMYTAIUH.

HeiitpoHuka reTeporeHHbIX JOBYILIEK AJIs TpaHc(hopMaruu
CIIEKTPa HEUTPOHOB C UCIIOJIb30BAHUEM 3aMEJUIUTENEH.
IIpuMmeHeHne NOBYILEK JJIS OBBIIEHNS PEAKTUBHOCTHOTO
BEca M ONTUMU3aluu padbounx opraHoB CVY3.
HeTpaauumoHHble METO/IBI UCIIOIB30BAHUS HEUTPOHHOTO
MOTeHIIKaja ObICTPBIX PEAKTOPOB IJIs MOJTy4EHUs
PaAMOHYKIIMIOB POMBIIIEHHOT0, MEJUIIMHCKOTO ¥ HAYYHOTO
MIPUMEHEHHS.

HeiirponHo-(u3nyeckast KOHIENIINS PeakTOpa €CTECTBEHHOM
0€301acHOCTH C HaTPUEBBIM TeIUIOHOCUTEeeM Tumna bH
(KOMIUIEKCHOE pacCMOTPEHME: IPUHIUIIBI BBIOOPA TOILINBA,
KOMITOHOBKH, 0a30BbIX XapaKTEPUCTUK, PE3yJIbTaThl PACUETOB
HEHUTPOHHO-(DU3NYECKUX XapaKTEPUCTHUK, PE3YIbTaThI
AKCIIEPUMEHTAILHOTO 0OOCHOBAHMS)
HeiirponHo-(u3nueckast KOHIENIINS PeakTopa €CTECTBEHHOM
0e30MacHOCTH ¢ TsKeNbIM TerioHocuteneM tuna BPECT




(KOMIUIEKCHOE pacCMOTPEHME: IPUHIUITBI BHIOOPA TOILIMBA,
KOMITOHOBKH, 0a30BBIX XapaKTEPUCTHUK, PE3yIbTAThl pACUETOB
HEHUTPOHHO-(DU3NYECKUX XapAKTEPUCTHUK, PE3YIbTAThI
HKCTIEPUMEHTAIBHOTO 0OOCHOBAHUS).

CokpallieHHbIe HAUMEHOBAHUSI OHJIAMH OIIINN:

O0o3uauenue | Ilo1HOE HAMMEHOBAHHE

OK

DJIEKTPOHHBIN KypC
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ITonHOTEKCTOBBIN MaTepuan

111
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BM
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AM

Aynuo-marepuanbl

IIp3
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T
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DJIEKTPOHHBIE CITPaBOYHBIE MaTEpUaIbl
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NHTepakTUBHBIN CalT

TEMbI CEMMHAPOB

Heneau

Tembl 3ansaTuii / Conepxanue

2 Cemecmp

1-8

Oco0eHHOCTH HEMTPOHHOH (PU3MKH (HEUTPOHNKH) PEAKTOPOB HA OBLICTPBIX HEHTPOHAX
€ HATPHEBBIM TEIVIOHOCHUTeEJIEM.

1. 3amaua 1: M3yuenue B3auMocBsi3u 0a30Bbix napameTpoB 3ATL] ¢ HelTpoHHO-
(bu3NIEeCKUMH TTapaMeTpaMu peakTopa Ha OBICTPBIX HEUTPOHAX: SHEPTOHANPSIKECHHOCTb,
BBIFOpaHME, AIUTEIBHOCTh TOIJIMBHOTO IIMKJIA, KOA(Q(UIIMEHT BOCIPOU3BOJICTBA TOIMBA.
HccnenoBanue BapuaHTOB 3amMycka ObICTpbIX peakTopoB Ha OST TemnoBbIX peakTopoB U
cTapTa ¢ oborauieHHoro ypasa. Mojens: banancoBast Mosienb 3aMKHYTOT'O SIIEPHOTO
TOIUIMBHOTO IUKJIA.

2. 3agaya 2. 3HAaKOMCTBO U OCBOEHHE 0a30BOr0 Kojia HEHTPOHHO-(PU3MUECKOTO pacyera.
Pacuer HeHTpOHHO-(PU3NUECKUX XapaKTEPUCTHUK JUIsl MpEeAJIaraéMbIX MPEnojaBaTesieM
BAapUAaHTOB aKTHUBHBIX 30H C Pa3JIM4YHbIM BUAaMH TolunBa. CpaBHEHHE € TapaMeTpamMu
6e3omacHocTH B cooTBeTcTBUU ¢ TpeboBanuamu [1b5. Monens: Heiftponnas gusnueckas
MO/I€Tb aKTUBHOM 30HBI Ha 0a3e TPEXMEpPHOTro pacyera B AUPHYy3NOHHOM IPUOTHIKEHUH.
3. 3agaya 3. OueHka MaKCUMaJIbHOTO YPOBHS BOCIIPOM3BOJICTBA TOIIMBA MPH Pa3InYHbBIX
BUJaX TOIUIMBA U KOHPUTypalusix akTUBHOM 30Hbl. Monens: Helitponnas ¢usnueckas
MO/IeJIb aKTUBHON 30HBI Ha 06a3e TpeXMEPHOro pacuera B JU(PHY3MOHHOM MPUOIMKEHUH.
4. 3anaua 4. Ananu3 paboThl peakTopa B YCIOBUSX 3aMKHYTOTO SIICPHOTO TOTUTMBHOTO
LIMKJIA C OTPAaHUYEHHEM 10 3alacy peakTUBHOCTH, BBIXOJ]a B PABHOBECHOE COCTOSTHUE.
Mopenb: HeitponHo-¢u3ndeckas MoIeTb aKTHBHOM 30HBI C BRITOPAHHUEM TOTUTMBA U
neperpy3kamu. [lepeHoc HeUTpoHOB - Ha 6a3e MU Gy3MOHHOTO TPUOIMKEHUS, HYKJIUTHAS
KMHETHKA — 10 (PU3MYECKUM 30HaM Meperpys3okK.

KoHuenuus peakTropoB ecTeCTBEHHOH 0€30I1aCHOCTH.

5. 3agaua 4. AHanu3 NpoTeKaHHsi pEaKTUBHOCTHOM aBapuu (UCXOHOE COOBITHE 3a1aeTCsl
npenogasateneM). OLeHKa BIUsSHUSA 0a30BbIX TAPAMETPOB HA €€ MOCIEACTBUS:
MaKCHUMaJIbHBIN 3a11ac peakTUBHOCTH, TEMIIEpaTypa TOILINBa, BennurHa Jlonmiep-3¢dexra.
Monens: ynpouieHHast MOiesib KHHETUKU OBICTPOrO peakTopa ¢ OOpaTHBIMU CBSI3SIMH.

6. 3agaua 6. Pacuer »()peKTUBHOCTH TPaHCMYTAIlMM MUHOPHBIX aKTHHU/IOB, aHAJTIHU3
BIIUSIHUS TTapaMeTpoB o0ay4yeHus v BapuanToB peanuzauuu 3 TL[. CpaBHUTENbHBIN aHAIN3
TOMOT'E€HHOM M reTepOoreHHoN Tpancmyrauuu. Moaens: Monenbs HyKJIMIHON KUHETHKHU TUIIA




| SCALE.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

[lpu peanmuzanmmu mporpamMmbl  Kypca UCTIOJB3YIOTCSl  pa3jiMyHble 00pa3oBaTeIbHbBIC
TEXHOJIOTUHU. AYIUTOPHBIEC 3aHATHS MPOBOIATCS B KOMIIBIOTEPHBIX C MCMOJIB30BAHUEM KOMIBIOTEPHBIX
MOJIETICH, MO3BOJISIONINX MPOBECTH MPAKTUICCKOE 3HAKOMCTBO ¢ 0a30BBIMH TOJOXKEHUSMH Kypca Ha
0a3e MOJICIMPOBAHUS H3YYaeMbBIX IPOIECCOB M SIBICHUN COOCTBEHHBIMH CHJIaMH. Pe3ynbTarhbl
KOMITBIOTEPHOTO MOJCIUPOBAHUS HWCIOJB3YIOTCSA, B TOM 4YHCIE, Ui KOHTPOJS 3a OCBOCHHUEM
Matepuana. KoMIBIOTEpHbIE MOAETM W KOABl UX pEATH3yIONUe MPEIOCTABISIOTCS CTYACHTaM
aBTOpaMH Kypca (MHCTUTYTOM).

6.  @®OHJ OLIEHOYHBLIX CPEJCTB

@DOH/JT OLIEHOYHBIX CPEACTB IO TUCIUIUIMHE 00eCreurBaeT IPOBEPKY OCBOCHUS MIIAHUPYEMBIX
pe3ynbTaToB o0yueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUATHUN TEKYIIETo,
pYOEXKHOI0 U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMILIUHE.

CBs3p Mexay (GOpMUPYEMBIMM KOMIETEHUUSAMU U (OpMaMHU KOHTPOJISL HMX OCBOEHHUS
MpeCTaBIIeHA B CIIEAYIONIeH Tabnuie:

KoMmnerenuus NHaukaTopbl 0CBOEHUSA ATTecTallMOHHOE MePOIpHsITHE
(KIT 1)

I1K-13 3-11K-13 2, KU-8, K1-15
V-IIK-13 9, KH-8, K1-15
B-IIK-13 2, KU-8, K1-15

I1K-6.1 3-11K-6.1 9, K-8, KN1-15
V-I1K-6.1 2, KU-8, K1-15
B-I1K-6.1 9, K-8, KN1-15

VKII-1 3-VKII-1 9, K-8, K1-15
V-VKII-1 2, KU-8, K1-15
B-VKII-1 9, K-8, K1-15

VYKII-2 3-VKII-2 2, KU-8, K1-15
V-VKII-2 9, K-8, K1-15
B-VKII-2 2, KU-8, K1-15

Ikaabl OeHKH 00pa30BaTeIbHBIX J0CTHKEHHI

[IIkana KaXA0ro KOHTPOJIBHOI'O MEPOIPUATHS JIEXKHUT B npeaenax oT 0 10 yCTaHOBJIEHHOIO
MaKCHUMaJIbHOTO 0aJula BKIIOYMTENIbHO. MToroBast arrectanus o AMCUUIUIMHE oleHuBaercs no 100-
0aJUIbHOM IIKase W MpeAcTaBiIseT co0oil cyMMy OaiioB, 3apabOTaHHBIX CTYJEHTOM IPU BBIIIOJHEHUU
3aJIaHMI B paMKax TEKYILEro U MPOMEXKYTOYHOI'O KOHTPOJIS.

Ntorosas onieHKa BBICTABISAETCS B COOTBETCTBUU CO CIEAYIOMIEH IIKAIOM:

Cymma 6amnmoB | Omenka mo 4-ex Ouenka TpeGoBaHwMsI K YPOBHIO OCBOCHHIO
OaJUILHOM IIIKAJIE ECTS YIeOHOM TUCITUTUINHBI

OLIEHKA «OTINYHOY BBICTABISIETCS CTYACHT
90-100 5 — «omauunoy A y M
€CJIM OH ITyOOKO ¥ POYHO YCBOMII




MPOrpaMMHBINA MaTepHUall, HCUEPITBIBAIOIIIE,
MOCJIEeIOBATENFHO, YETKO W JIOTUYECKU
CTpOIHO €ro U3Jiaraet, yMeeT TECHO
YBSI3BIBATh TEOPHUIO C TIPAKTUKOMH,
UCTIONIB3YET B OTBETE MaTepHal
MOHOTpahUIECKOH JINTEPATYPHI.

85-89 B OLieHKa «XOPOLIO» BBICTABIAETCS CTYIEHTY,
75-84 C €CIIi OH TBEPAO 3HAET MAaTEpUaJl, TPAMOTHO U
4 — «xopouto» 10 CYIECTBY M3JIaraeT €ro, He JOIyCKast
70-74 CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA
D BOIIPOC.
65-69 OneHKa «y/10BJIETBOPHTEIBHOY

BBICTABJIACTCA CTYACHTY, €CJIM OH UMCCT
3HaHHA TOJIBKO OCHOBHOI'O MaTe€pHrajia, HO HE
3—- YCBOMJI €70 JieTallel, JOMyCKaeT HETOUYHOCTH,
60-64 «Y00811EeMBOPUMETLHOY E HEJI0CTAaTOYHO MPaBUIIbHBIE (HOPMYITUPOBKH,
HaPYIICHUS JIOTHYECKOH
IOCJIICAOBATCIIBHOCTH B N3JIOKCHUU
MPOrPaMMHOT0 MaTepraa.

OreHKa «HEYIOBICTBOPUTEIHEHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBII\/'I HC 3HACT
3HAYUTEIBbHOU YaCTU IIPOrPAMMHOIO
9_ Marepuana, J0IyCcKaeT CyIeCTBCHHbIS
Hwuxe 60 F ommoOku. Kak npaBuiio, oreHka

«HEYO08IeMBOPUMETLHOY

«HCYOOBJICTBOPUTCIIBHO» CTABUTCA

CTyZIeHTaM, KOTOPbIe He MOTYT ITPOIOJKUTD
oOydenue 0e3 JOTIONHUTENHHBIX 3aHATHHA 10
COOTBETCTBYIOUIEN JUCLHUILIUHE.

7. YYEBHO-METOJWYECKOE U TH®OPMAIIMOHHOE OBECTIEYUEHUE
YYEBHOM JUCLUATIIVHBI

OCHOBHAZ JIMTEPATYPA:
1. OU 3 41 DxcnepuMeHTanbHas saepHas ¢pusuka T. 2 Ousuka sIepHbIX peakuuii, , : , 2022

2. OU b 42 SnepHble TEXHOJIOTUH : YUeOHUK Juid By30B, bekman U. H., Mocksa: FOpaiit, 2022

JOIIOJIHUTEJIbBHASA JIMTEPATYPA:
1. BU H22 Handbook of generation IV nuclear reactors / : , , : Woodhead Publishing, 2016

2. O M29 The Physics of Nuclear Reactors : , Marguet, Serge. , Cham: Springer International
Publishing, 2017

3. 621.039 b43 benas kuura sigepHoi suepretuku : , , M.: 'YII HUKUOIT, 2001

4. 621.039 C29 Kunetnka peakTopoB Ha OBICTpBIX HeWTpoHax : , Cene3neB E.®., Mocksa: Hayxka,
2013

5.621.039 M33 Texuuueckasi pu3nKa OBICTPBIX PEAKTOPOB C HATPUEBBIM TEINIOHOCUTENIEM : yueOHOE
nocobue 11 By30B , MatBeeB B.U., Xomskos FO.C., Mocka: U3narensckuii jom MOU, 2012




6. DU K60 daiinbl simepHbIX TaHHBIX U UX UCIIOJIb30BAaHUE B HEUTPOHHO-(DU3UIECKUX pacueTax :
yaebnoe nocodue, Konecor B.B., Teprossix M.1O., Tuxomupos I'.B., Mocksa: HUSY MU®U, 2014

[MPOI'PAMMHOE OBECITEYEHUE:

CrnenpanbHOE porpaMMHOe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBHI:
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHAJIbHO-TEXHWYECKOE OBECHEYEHME YUYEBHOW
JUCLUIINHDBI

CHeHI/IaHLHOC MAaTCPHUAJIbHO-TCXHHUYCCKOC obecreyeHne He Tpe6yeTc;I

9. YYEBHO-METOJUYECKHUE PEKOMEHJALIMU JUIA CTYAEHTOB

Llenp MeTOOMYECKHMX PEKOMEHJAUMW Jid CTYJEHTa — ONTUMM3alus Mpolecca H3y4EeHHs
JAHHOM TUCLMIUIMHBI.

Matepuansl y4eOHO-METOAMYECKOTO KOMILJIEKCA BBIJAIOTCS B JJIEKTPOHOM BHIAE. OTH
MaTepualibl HE SIBISAIOTCA JOCIOBHBIM M3JI0)KEHUEM JIEKIIMA M CEMUHApOB, a JUIIb MX KPaTKUM
conepxkanueM. OHM JOJKHBI aKTUBHO MCIIOJIB30BAThCS MPU BBIMOJHEHUU JOMAIIHUX 3aJlaHud |
MOJTrOTOBKE K DK3aMEHY.

Hns  neneit  >P¢heKTHBHOTO  UCMOJIB30BAHUS  TMOJMYYEHHBIX 3HAHUH  PEKOMEHIYETCS
O3HAKOMHUTBCSI C MHTEPHET — pEeCypcaMH M JOMOJHHUTENIBHON JUTEpaTypod. B pomomHuTenbHOM
TUTEepaType HU3ydaeMble BOIMPOCHI pPacCMaTpPHUBAIOTCS Oojee TIy0OKO, WX H3YyYEHHE TMOBBIIIACT
KBaJTM(DUKAIHMIO OYyAYIIETO CIeUaTHNCTA.

3ajaun JAOMAIHEro 3a/JaHUsl aHAJIOTMYHBl PACCMATPUBAEMBbIM Ha CEMUHAPCKHUX 3aHITHSX,
II09TOMY PEKOMEHAYETCS BBINNOJHATh MX IIOCIEAOBATEIBHO II0 MEpEe M3Y4YEHUs MaTepuajga Ha
3aHATHSX.

10. YYEBHO-METOJNYECKHWE PEKOMEHJIAIIVUM JIJISI TPENIOJABATEJIEN

[Ipu pa3paboTke Kypca HCIOJIB30BaHA COBPEMEHHAs OTEUECTBEHHAss W HWHOCTpPaHHAs
auTeparypa. UTeHue JNEeKIUil U IMPOBEJCHUE CEMUHAPCKHUX 3aHITHHA MPOBOJATCS B KOMIIBIOTEPHBIX
KJlaccax C MPOEKTOPOM M pabouMMH MecTaMH JUIsl CTyIeHTOB. KoMmmbloTepHbIE MOENH, MMO3BOJIST
MIPOBECTH TPAKTUUYECKOE 3HAKOMCTBO CTYJICHTOB ¢ O0a30BBIMU IIOJIOKEHUSIMM Kypca Ha 0Oasze
MOJICIMPOBAHUSl M3Y4aeMbIX IMPOIECCOB U SIBICHUH COOCTBEHHBIMHM CHJIAaMH. Pe3ynbTarsl
KOMITBIOTEPHOTO MOJEIUPOBAaHUS HCIHOJB3YIOTCS, B TOM 4YHCIE, Ui KOHTPOJS 3a OCBOECHUEM
Matepuana. KommbroTepHble MOJENM W KOAbl HX pealHu3yollue MPeIOCTaBIsAIOTCA CTyAEHTaM
aBTOpaMH Kypca (MHCTUTYTOM).

Jlist mpoBepKH M 3aKpeIUIeHUs NMPAKTUYECKUX HABBIKOB CTYJIEHTaM IpeJiaraeTcsl BHIMOJIHUTD
MHIVBUAYAJIBbHBIE TOMAIIHKE 3a1aHus. Ha noinHoe pelenne Kaxaon U3 3a1ad ¢ BapualUsIMU YCIOBHM
Ipe/rnosiaraeTcss OTBECTH 4 yaca caMOCTOSITEIbHONW padOoThl CTy/EeHTa M 2 4aca COBMECTHOW paboThI



npernojaBaTesns U cTyIAeHToB. KpoMe mpenogaBaTens, sl ONTUMHU3AIMKN PabOThI CO CTYAECHTaMH, IpU
MPOBEPKE JOMAIIHUX 3aJaHUNA U TPOBEICHUM CEMHUHAPCKUX 3aHSATUN PEKOMEHAYETCsSl MPUBJIEKATh
ACCHCTEHTOB.
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XowmskoB FOpuii CepreeBud, a.¢.-M.H.

Penenzent(b):
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