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UHCTUTYT SAEPHOU ®U3MKU U TEXHOJIOT U

KA®EJIPA TEOPETUYECKOU 1 SKCIIEPUMEHTAJILHON ®U3UKU SJIEPHBIX
PEAKTOPOB

OIOBPEHO YMC UADOUT
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PABOYAS TIPOTPAMMA YYEBHOM JUCITATLIAHBI
TEOPUA U METOIbI PACUETA PEAKTOPOB
Hanpasienue moaroToBku [1] 14.05.01 SAnepHbie peakTOpbl U MaTEPHUAIIBI
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AHHOTAIUA

OO6o0muaercss TOHATHE ILIEHHOCTH HEWTPOHOB HA CIyyail NPOU3BOJIBHBIX (DYHKIIMOHAJIOB
HEHUTPOHHOTO TOJIS ¥ (POPMYTUPYIOTCS COOTHOIICHUSI TEOPUU MAJIbIX BO3MYIIECHUH. AHAIU3UPYIOTCS
CBOWCTBA BO3HUKAIOUIMX TPU 3TOM OJHOPOTHBIX M HEOJHOPOJIHBIX YpPaBHEHHH W O0OOCHOBBIBAIOTCS
UTEepaIOHHbIE MeToNbl pemeHus. Vzmaratorcst nud@y3snoHHBIE KOHEYHO-Pa3HOCTHBIE aJITOPUTMBI
pacuéra pacmpenelieHHs HEHTPOHOB B 2-X M 3-X MEpHBIX TreoMeTpusax peakTtopa. Jlaéres
IpeACTaBICHNUE O CcIIoco0ax MOJIrOTOBKM MHOTOTPYIIIOBBIX MHUKPOCKOIMHMYECKUX CEYEHUH M METOIax
penieHust HHTerpo-auddepeHnanbHOr0 YpaBHEHUS IEPEHOCa HEUTPOHOB.

1. IEJIA U 3AJAYA OCBOEHUS YYEBHOM JTAUCIHUILIAHBI

1.1. Ilenp mnpenojgaBaHWs JAUCHUIUIMHBI COCTOMT B  O3HAKOMIIGHHH  CTY/ACHTOB,
CTICHUANTM3UPYIOUINXCS B 00J1aCTH (PU3UKHU SICPHBIX PEAKTOPOB, C COBPEMEHHBIM COCTOSIHIEM TEOPUH
¥ METOJIOB HEUTPOHHO-(PHU3MUECKOTO pacyETa sIePHBIX PEaKTOPOB.

1.2. 3amaun n3y4eHus: AUCIUTUINHBL:

- aHAJIU3 OCHOBHBIX CBOWCTB PCIICHUS ypaBHEHHS IEPEHOCA HEHTPOHOB B Pa3MHOMKAFOIIUX
cpenax,

- 0000IIeHUE TOHATUS IIEHHOCTH HEHUTPOHOB Ha CIlyd4ail MPOM3BOJIBHOIO (PYHKIMOHAIA
HEHUTPOHHOTO TOJIs1 ¥ (POPMYJTHMPOBKA COOTHOLICHUN TEOPUU BO3SMYILICHUIA,

- 000CHOBaHME UTEPANMOHHBIX METOOB PEIICHUS OJTHOPOJHBIX W HEOTHOPOIHBIX YpaBHECHUI
TEOPUH MEPEHOCA HEUTPOHOB,

- CII0COOBI TTOJITOTOBKA MHOTOTPYIIIIOBBIX MHUKPOCKOTTMYECKHX CEYCHHI Ha OCHOBE OIICHEHHBIX
SIICPHBIX JTAHHBIX,

- TMOCTPOCHHE KOHEYHO-Pa3HOCTHBIX IU((PY3MOHHBIX aNTOPUTMOB M HTEPAIMOHHBIX CXEM
HAXOXJACHUS paclpe/ieIeHHii HEUTPOHOB U LIEHHOCTEH HEUTPOHOB B 2-X M 3-X MEPHBIX T€OMETPHUSIX
peakTopa,

- OCHOBHBIE METOJbl pelIeHUus HUHTErpo-aTuddHepeHIMaIsHOT0 YpaBHEHHsS TMepeHoca
HEUTPOHOB.

2. MECTO YYEFHOW JUCIHUILJIMHBI B CTPYKTYPE OOII BO

[lepedyeHsr MUCIUIUIMH, HEOOXOIUMBIX ISl YCBOSHUS JTAHHON JUCIUIUINHBL:

- MaTeMaTHYCCKHUI aHaJIH3

- TMHEeWHas anredpa

- YpaBHEHUS MAaTEMaTHUKCKOU (pU3MKH

- huzuka

- CHeuuagbHble TUCHUIUIMHBI «TeopeTndeckne M SKCIEepUMEHTAIbHBIE OCHOBBI HEUTPOHHO-
SJIEPHBIX TPOLIECCOB: (U3NYECKash TEOpHsl peakTopoB» U «DU3HUECKOe M MaTeMaTH4YeCcKoe
MOJICIIMPOBAHNE: METOBI (PU3UUECKHUX PACUETOBY.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA



YHuBepcanbHbie U(HIH) 00menpodecCuoHaIbHBIE KOMITETCHITHH

‘ KOI[ N HAUMCHOBAHHEC KOMIICTCHIIM ‘ KOI[ U HAMMCHOBAHUC MHAUKATOPA NOCTHIKCHUS KOMIICTCHIINN

[IpodeccuonanpHple KOMIETEHIIMM B COOTBECTBUU C 3aJayaMu M OOBbeKTaMu (oOiacTaMu
3HaHUN) TPOodECCUOHATBLHON eI TeIbHOCTHU

HCCIICIOBAaHUM B
00JyacT saepHOM
Gu3uKH U
TEXHOJIOTHI

Ocnosanue:
[TpodeccrnonanbHbIM
cranaaprt: 24.078

3agaua O0BeKT N Kox v nanmenoBanue Kox m nanmenoBanue
npogeccHOHAIBLHOM 00J1acTh 3HAHUS npogeccHOHANbHOM HHAUKATOPA
aesateabnocTu (3I11) KOMIIETEHIIMH; JOCTHKEHUS
OcHoBanue npo¢ecCHOHATLHOM
(mpodeccuoHaANBHBIN KOMIIeTEeHIIH U
cranaapt-IIC, ananus
ONbITA)
HAaY4YHO-UCCJIEN0BATEIbCKUAMN
[TpoBenenue pacueTHBIX ~ ATOMHBIM ITK-2.1 [1] - Criocoben 3-I1K-2.1[1] - 3uats:
UCCIIEIOBaHUI U JIETI0KOJIbHBIN HCII0JIb30BaTh BO3MO>KHOCTH
u3MepeHuit pusndeckux = QroT ATOMHBIC COBPEMEHHBIE UUCIECHHBIE HCIOJb30BaHUs
XapaKTepUCTHUK Ha AIIEKTPUYECKUE METO/Ibl U UH(POPMALIMOHHBIX
SKCIEPUMEHTAIbHBIX craniuu [InaByuas mnpodeccuoHanbHbIe TEXHOJIOTHi1, METO/bI
CTEHJAaX U yCTAHOBKaxX ADC Cdepa pacyeTHBIC ITAKETHI YUCJICHHOTO aHAJIN3a,
Hay4HbIX MPUKJIIAHBIX TPOrpamMm METO/1bl OTPE/IETICHUS

pOOJIEMBI U OIIEHKH
TIOJTYYEHHBIX
pe3yabTATOB IS
MaTeMaTHYECKOTO
MOJICTTUPOBAHUS U
aHanm3a
TETUTO(PU3NUECKUX U
HEUTPOHHO-(U3NIECKUX
MIPOIIECCOB C
pUMEHEHHUEM
KOMIIBIOTEPHBIX KOZIOB. ;
V-TIK-2.1[1] - Y™meTb:
WCIIOJIH30BATh
crieliMaibHbIe
MpOrpaMMHEIE
oOecIieueHns ISt
peuieHuss HEUTPOHHO-
¢bu3nyeckux 3anaad,
MIPUMEHSISI COBPEMEHHBIE
9KCHEPUMEHTAJIbHBIE,
TEOpPETUIECKHE U
KOMIIBIOTEPHBIE METO,IbI
HCCIEIOBAaHNH ;
B-I1K-2.1[1] - Bnanets:
HaBbIKaMU pabOTHI C
COBPEMEHHBIMU
MPOrPaMMHBIMHA
CpeACTBaMu /st
o0ecrnieuyeHus
0€30MaCHOCTH SACPHBIX
YCTaHOBOK U
MaTepHaoB




[IpoBenenune pacyeTHbIX
HCCIIEIOBAHUM U
U3MepeHuil PU3nIECKIX
XapaKTEPUCTUK Ha
SKCIIEPUMEHTAIIbHBIX
CTEHJaX U YCTAaHOBKaX

ATOMHBIN
JICTOKOJILHBIHN
(baotT ATOMHBIE
AIIEKTPUICCKUE
crannuu [InaByqas
ADC Codepa
Hay4HBIX
HCCIICIOBAaHUM B
obJacTu saepHOM

ITK-1 [1] - ciocoben
CO3/1aBaTh TEOPETUICCKHUEC
U MaTeMaTHYEeCKHe
MOJICIJIH, OIHCHIBAIOIINE
HEUTPOHHO-(DU3HUECKHUE
IPOIIECCHI B PEaKTOpax,
IPOIIECCHI
TUIPOJIVUHAMUKYU U
TEIIOMACCONEPEHOCa B

3-I1K-1[1] - 3uarts
HEHTpOHHO-(U3NYECKHEe
IPOLIECCHI B PEAKTOPax,
MIPOIIECCHI
THIPOIUHAMUKY U
TETJIOMACCOIIEPEeHOCca B
aKTHBHBIX 30HAX WJIH
BO3JICHCTBUE
MOHHU3HPYIOIIETO

bu3HUKY 1 AKTHUBHBIX 30HAX WUJIU U3JIy4EHUs Ha
TEXHOJIOTHi BO3/ICHCTBUE MaTepuabl, YeIoBeKa U
MOHU3UPYIOLIETO 00BEKTHI OKpYXKaroIei
U3ITyYeHUs Ha Cpelbl, CUCTEMBI yUeTa,
MaTepuaibl, YeJIOBEKA 1 KOHTPOJIS SIIEPHBIX
00BEKTHI OKpYKAIOLIeH MaTepuaioB ;
Cpelbl, CHCTEMBI yYeTa, V-IIK-1[1] - YmeTs
KOHTPOJIS SIIEPHBIX CO3/1aBaTh
MaTepUajoB TEOPETUUECKUE U
MaTeMaTU4ecKue
Ocnoeanue: MOJICJIU B
[TpodeccnonanbHbIit npodecCuoHaIbHOM
crangapt: 24.078 00JacTy ;
B-TIIK-1[1] - BaazgeTs
HaBbIKaMH pabOTHI ¢
COBPEMEHHBIMH
pacYeTHBIMH
IPOrPaMMHBIMH
CpeacTBaMu
[TpoBenenue pacueTHBIX ~ ATOMHBIN ITK-2 [1] - ciocoben k 3-T1K-2[1] - 3uaTh
UCCIIEIOBaHUM U JIeTI0KOJIbHBIN CO31aHMIO HOBBIX METOJIbI HCCIICTOBAHUS U
u3MepeHuit pusndeckux = QroT ATOMHBIE METOJIOB pacyeTra pacueTa MpoLECCOB,
XapaKTepUCTHK Ha DIIEKTPUUYECKHE COBPEMEHHBIX MIPOUCXOJISTINX B
AKCIIEPUMEHTATBHBIX ctaniuu [InaByyass peakTOPHBIX YCTAHOBOK U = PEAKTOPHBIX YCTAaHOBKAX
CTEHJAaX U YCTAHOBKAax ADC Coepa (¢u3NYeCKuX YCTpOMCTB,  ;
HAy4YHBIX METOJIOB UCCIEIOBAHUS V-TIK-2[1] - Y™MeTh

HCCIEeN0BaHuN B
00J1aCTH sIJIepHOM
bu3uKH U
TEXHOJIOTUI

TerI0(GU3NIECKUX
IIPOLIECCOB U CBOMCTB
PEaKTOPHBIX MaTepUaJOB
Y TETUIOHOCUTEJIEH;
pa3paboTKe HOBBIX
CHCTEM NMpeoOpazoBaHUs
TEIJIOBOM M SIIEPHOM
SHEPIuu B
AIIEKTPUYECKYIO, METOJIOB
¥ METOJIUK OLIEHKU
KOJIMYECTBEHHBIX
XapaKTePUCTUK SIEPHBIX
MaTepuasoB

Ocnoesanue:
[TpodeccnonanbHbIM
cranaapt: 24.078

paccYuThIBaTh U
MPOBOJIUTH
HCCIIEIOBaHUS
IIPOLIECCOB,
MPOTEKAIOIINUX B
PEaKTOPHBIX YCTAHOBKAX

;
B-T1K-2[1] - Bnanets
HaBBIKAMHU TIPUMEHECHUS
MH(POPMAIMOHHBIX
TEXHOJIOTUH ITpH
pa3paboTKe HOBBIX
YCTaHOBOK, MaTEPUAIOB
U IpubopoB




[TpoBenenue pacueTHBIX ~ ATOMHBIN [TK-4 [1] - ciocoben 3-I1K-4[1] - 3uarts
UCCIICIOBaHUI U TIETOKOTBHBIN MPUMCHSITh IKCIIEPUMEHTAILHBIC,
u3MepeHui gpusnueckux = (HI0T ATOMHBIC IKCIIEpUMEHTAIIBHEIE, TEOPETUICCKHE U
XapaKTePUCTHK Ha AIIEKTPUICCKUE TEOPETUIECKHE U KOMITBIOTEPHBIC METOIBI
AKCIIEPUMEHTAIBHBIX craHiuu [1naBy4yass KOMITBIOTEPHBIC METO/IBI | HCCIICAOBAaHUIA B
crernax u ycranoBkax  ADC Cdepa UCCJICIOBAHH B npodeccrnoHaIbHOM
Hay4HBIX npo¢eCCHOHAIBHON obyacTy ;
UCCIIC/IOBAaHHI B obnactu V-IIK-4[1] - Ymetb
00J1acTH SIIEPHOM PUMEHSTh
buzuku u Ocnosanue: IKCIIEPUMEHTAILHBIC,
TEXHOJOTHUI [TpodeccnonanbHpIi TEOPETUUYECKHUE U
cranaapt: 24.031, 24.067, KOMITbIOTEPHBIC METOIBI
24.078 HCCJIEIOBAHUI B
npodeccrnoHaIbHOM
obOnacTu;
B-TIK-4[1] - Bnagers
METO/IaMHU
WHTEPIIPETAINN
(ananmza) u
PE3CHTAINN
TIOJTYYECHHBIX
pe3yabTaTOB
MPOEKTHBIN
[TpoexTupoBanue, ATOMHBIN [TK-6 [1] - cniocoben k 3-T11K-6[1] - 3uathb
CO3JIaHKE U BHEJIPCHUE  JICJOKOJIBbHBIM pacyery u METO/IbI pacueTa u
HOBBIX TPOJIYKTOB H b0t ATOMHEIC MIPOSKTHUPOBAHHIO IPOSKTUPOBAHHUSI
CHCTEM, IPUMCHEHHE DIIEKTPUUYECCKHE JeTajei u y3JoB JeTaiel y3JoB U
TEOPETUYCCKUX 3HaHWK  craHnuu [lnaBydass TpuOOpPOB M YCTAHOBOK B TIPHOOPOB ;
B peanbHOM ADC Codepa COOTBETCTBUU C V-IIK-6[1] - YMmeTh
WHXCHEPHOW MPAKTUKE | HAYYHBIX TEXHUYCCKHUM 33JIaHUEM C | BBITIOJIHATH PACUET U

HCCIENOBAHUN B
o0nactu sepHoi
bu3uku u
TEXHOJIOTHit

HUCIIOJIB30BaHHEM
CTaHJApPTHBIX CPCACTB
aBTOMaTHu3aluu
MMPOCKTUPOBAHUA

Ocnoesanue:
[TpodeccnonanbHbIif
crangapt: 40.011

IIPOEKTUPOBAHUE
JleTajen U y3JI0B
npubopoB B
COOTBETCTBUH C
TEXHUUYECKUM 33JJaHUEM;
B-TIK-6[1] - Bnagers
HaBbIKaMU IPUMEHEHUS
CTaH/IaPTHBIX CPE/ICTB
aBTOMATU3ALUH
MIPOEKTUPOBAHMSI IPU
pacuere u
MIPOEKTUPOBAHUH
JieTajeu y3JoB u
pruOopoB

PykoBoacTeo n
yIpaBJcHHE
JIEATETLHOCTRIO
nepcoHana u
o0OecrieueHne
0e30I1acHOro
MIPOBEJICHUS HAYIHO-

opT: aHI/I3aLII/IOHHO-YHpaBJICHLIeCKI/Iﬁ

ATOMHBII
JIETOKOJIbHBIN
¢baotT ATOMHBIE
ANEKTPUYECKUE
cranunu [ImaByqas
ADC Codepa

HAay4YHBIX

ITK-16 [1] - crrocoben
OpTraHU3aIH PaOOTHI
MaJIbIX KOJUICKTHBOB
HCIIOJIHUTENEH,
IUTAHUPOBAHUIO PaOOTHI
nepcoHana

3-T11K-16[1] - 3nath
THITOBBIE METO/IbI
YIpaBJICHAS H
OpraHHU3aluH MaJIbIX
KOJUICKTHBOB

HCIIOJIHUTENEH ;
V-IIK-16[1] - YmeTb




UCCIIEIOBATEIBCKUX U HCCIICIOBAHNM B Ocnosanue: OpraHU30BBIBATh PAOOTHI
OIIBITHO- 001aCTH SIepHOM [TpodeccronanbHbII MaJIbIX KOJUIEKTUBOB
KOHCTPYKTOPCKHUX paboT = (HU3HKHU U cranaapt: 24.078, 24.094 = ucnonaHuTENEH;
TEXHOJIOTUI B-TIK-16[1] - Bnanets
HaBbIKaMU
TUTAHUPOBAHUS PabOTHI
nepcoHaIa

4. BOCIIMTATEJIbHBINA MOTEHIAAJ JUCITATLIAHBI

Hamnpasnenus/nenn 3amaun BocnuTaHus (KO) BocnurarenbHbBIN TOTEHITAAT
BOCITUTAHUS JTUCIUTUIUH
[IpodeccuonanpHOE Co3nanue yciaoBUid, Hcnonb3oBaHue BOCIUTATEILHOIO
BOCIIUTAHUE 00eCcreYnBarOIINX, MOTEHIMaJa AUCIIUILIUH
(hopMUpoBaHHE OTBETCTBEHHOCTH = MPO(HECCHOHATBHOTO MOIYJIS JIIs
3a npodeccroHalIbHbIN BBIOOP, (hopMHUpOBaHUS y CTYACHTOB
npodeccuoHanbHOE pa3BUTHE U OTBETCTBEHHOCTH 3a CBOE
npodeccrnoHabHEIC PEIICHUS po(hecCHOHATTLHOE Pa3BUTHE
(B18) MOCPEACTBOM BBIOOpA CTYJEHTAMHU
WHIUBUTyaJIbHBIX 00pa30BaTeIbHbIX
TPaeKTOPHl, OpraHu3aluu CUCTEMBbI
0O0I1IIeHNS MEXKTy BCEMHU
y4acTHUKaMU 00pa30oBaTeIbHOTO
mpoiiecca, B TOM YHCIIe C
UCIIOJIb30BAaHUEM HOBBIX
WH(GOPMAITMOHHBIX TEXHOJIOTHIA.
[IpodeccuonansHoe Coznanue ycrioBui, 1.Ucnonb30BaHne BOCIUTATEIHLHOTO
BOCIIUTaHUE o0ecreunBaronux, MOTEHIMaa TUCIUIUINH/TIPAKTHK

(hopmupoBaHrEe HAYYHOTO
MHUPOBO33PEHHUS, KYJIbTYpPbI
MOMCKA HECTaHJAPTHBIX HAyYHO-
TEXHUYECKUX/TIPAKTHUECKUX
peneHui, KpUTUIECKOT O
OTHOIIECHHUS K UCCIIEI0BAaHUAM
JKeHay4Horo Tojka (B19)

«HayuHo-uccnenoBarenbckas
pabotay, «[IpoekTHas npakTHKay,
«HayunbIi1 cemuHap» JUIst:

- (hopMupoBaHMSI TOHUMAHUS
OCHOBHBIX IPUHIIUIIOB U CTIOCO0OB
HAy4YHOTO [TO3HAHUS MUPA, Pa3BUTHUSA
HCCIIEIOBATENbCKUX KaueCTB
CTYJEHTOB ITOCPEACTBOM HUX
BOBJICUEHUS B UCCIIEIOBATENLCKHE
IPOEKTHI 110 00JIACTSIM HAayYHbIX
uccnenoBanuil. 2.Vcnons3zoBanue
BOCIMTATEIBHOIO TOTEHIIMATIA
qucuuruH "VMcropust Hayku u
nnxenepun", "Kpurnueckoe
MBIIIJICHHE U OCHOBBI HAYy4YHOM
KoMMmyHuKanuu'", "Beegenue B
crienmanbHocTh", "HayuHo-
uccieoBaTenscKas padbora”,
"Hayunblii cemunap" mis:

- (hopMupoBaHUs CIIOCOOHOCTH
OTIENSTh HACTOAIIUE HAyYHbIE
HCCIIEIOBaHMS OT JDKEHAYYHBIX
MIOCPECTBOM MTPOBEJIEHUS CO
CTYJAEHTAMM 3aHITHI U PETYISAPHBIX




Oecen;

- (hopMupoOBaHUS KPUTHUECKOTO
MBIIIUICHUS, yMEHHUS PacCMaTpUBaTh
pa3IMYHbIE UCCIIEJOBAHUS C
9KCTIEPTHON TTO3UIMHU TTOCPEICTBOM
00CYXJIEHUS CO CTyJICHTaMU
COBPEMEHHBIX HCCIICIOBAHUH,
UCTOPUUYECKUX TPEAOCHUIIOK
TOSIBJICHUSI TEX MJIM MHBIX OTKPBITHH
U TEOPHIA.

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILINHBI

Paznenbr yueOHOM TUCIMITIMHEL, UX 00BEM, CPOKU MU3YYEeHUS U (POPMBI KOHTPOJIS:

HaumenoBanue
pasaena yuyeOHOM
AUCHHUILTHHBI

Jlexnumn/ Ipaxkr.
(cemuHapsi )/
JlabopaTopHbie
padoThI, yac.
O0s13aT. TeKymuii
KOHTPOJIb ((popma*,
HeJeJs )
MaxkcuMasbHbIN
0aJui 3a pasgen™*
ATTecTanus
pazaea (popma*,
HeJeJs)
Nuaukaropsl
OCBOEHHS
KOMIETEeHIIUH

Henean

8 Cemecmp

N

(6]
1

oo

Yacts 1 1-8 8/23/8 KA 3-T1K-1,
V-IIK-1,
B-TIK-1,
3-T1K-2,
V-I1K-2,
B-TIK-2,
3-T1K-2.1,
V-IIK-2.1,
B-TIK-2.1,
3-11K-4,
V-IIK-4,
B-I1K-4,
3-T1K-6,
V-IIK-6,
B-TIK-6,
3-I1K-16,
V-IIK-16,
B-TIK-16

Yacts 2. 9-15 | 7/2217 25 K1-15 | 3-TIK-1,
V-TIK-1,
B-TIK-1,
3-T11K-2,
V-TIK-2,
B-TIK-2,
3-11K-2.1,




V-TIK-2.1,
B-TIK-2.1,
3-11K-4,
V-1IK-4,
B-I1IK-4,
3-T1K-6,
V-IIK-6,
B-IIK-6,
3-I1K-16,
V-1IK-16,
B-T1K-16

Hmoezo 3a 8 Cemecmp 15/45/15 50

KoHTpoJibHbIE 50 C) 3-T1K-1,
MeponpusiTusi 3a 8 V-TIK-1,
CemecTtp B-TIK-1,
3-I1K-2,
VY-TIK-2,
B-TIK-2,
3-11K-2.1,
VY-TIK-2.1,
B-T1K-2.1,
3-11K-4,
VY-TIK-4,
B-T1K-4,
3-T1K-6,
VY-TIK-6,
B-TIK-6,
3-11K-16,
VY-TIK-16,
B-T1K-16

* — COKpaIIeHHOEe HAaUMEHOBaHHE (POPMBI KOHTPOJIS
** — cymMMa MakcHMaJbHBIX OamioB JoibkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3aueT U

(unn) sK3aMeH

CoxkpalieHre HauMeHOBaHUN (POPM TEKYILEr0o KOHTPOJISI U aTTECTAllMK Pa3/IelioB:

O0o3uauenue | [To1HOE HAMMEHOBAHME

KN KoHTpoJb 110 utoram
€] OK3aMeH
KAJIEHJIAPHBIN IVIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. yac. yac.
8 Cemecmp 15 45 15
1-8 Yacrs 1 8 23 8
1-3 YpaBHeHus U GPYHKIHMOHAIbI HEHTPOHHBIX IOJICH. Bcero ayuTopHbIX 4acoB
VYpaBHeHMs] HEUTPOHHBIX OJIEH B OrepaTopHOi dopme. 3 ‘ 9 ‘ 3
[Tonsatue obnacteit onpeaeseHus U 3HaYEHUH ONepaTOpOB. Omnunaiin
Conpsoxenne orneparopoB. CBOKWCTBa ONEpaTOPOB YPaBHEHUS | 0 I Ik




IepeHoca. DBOJIIOLMOHHOE YPAaBHEHUE CMEHSIOIINXCS
MOKOJICHU HEUTPOHOB B Pa3MHOXKAIOIINX CPEax.
Acumnroruueckoe pemernue. CtalimoHapHble ypaBHEHUS C
BHEIIHUMH UCTOYHUKAMH B Pa3MHOKAIOIIEH cpefe.
AnprepHatuBa @penronbpma. @yHKIIMOHATIBI HEUTPOHHBIX
nosieit. OmHOpoIHBIE PyHKIIMOHAIBL. Bapuanun
(GyHKIMOHATIOB U ()YHKIIMOHAJIbHbIE TPOU3BOIHEIE.

DOYyHKUUH HEHHOCTH HENTPOHOB.

Oo01ee omnpeeneHe IEHHOCTH HEUTPOHOB B 3a7a4e C
BHEIIHUMH UCTOYHUKAMH. Y paBHEHHE IS () YHKIIHHA
LIEHHOCTH HEUTPOHOB B HEPA3MHOKAIOIIIUX CPEIax C
BHEIIHUMH UCTOYHUKAMH. Y paBHEHHE IS () YHKIIHHA
LIEHHOCTH HEUTPOHOB B YCIOBHO-KPUTUYECKOM PEAKTOPE 11O
OTHOIIIEHHUIO K OJTHOPOJHBIM (yHKIIMOHATaM. [leHHOCTh
HEUTPOHOB B PEAKTOPE C HOPMUPOBAHHBIM HEUTPOHHBIM
IOJIEM.

Bcero AyAUTOPHLBIX YaCOB

2 |6 |2

Ownnaity

0 0 0

Jlarpan:kMaHbl HEMTPOHHBIX NOJIeH H BADHALMOHHbIE
METO/IbI.

Bapuannonnast orieHka (yHKIIMOHAJIOB HEUTPOHHOTO TOJIS B
3a/1aye ¢ BHEIIHUM UCTOYHHUKOM. [loHsTHE Narpanxuana
HEUTpOHHOTO 1osist. O0IKK TPUHLIKIT TOCTPOEHUS
JarpaHKuaHoB. ECTECTBEHHbIE U TJIaBHBIE JONIOJIHUTEIIbHbBIC
yCIJIOBUS B BapHallMOHHBIX 3a7adax. BapuanuoHHslil MeTon
BbIBOJIa ()OPMYJI TEOPUHU MAJIBIX BO3MYIIEHUN B 33[]a4ax C
BHEIIHUMH UCTOYHUKAMH U JIJIS1 OAHOPOJHBIX ()YHKIIMOHATIOB
YCIIOBHO-KPUTHUYECKOIO peakTopa. Bapuanronnas
(bopMyIHPOBKA MPSMBIX U TOITYIPSMBIX TPOCKIIMOHHBIX
METOJIOB PEUICHMsI YPABHEHHUH peaKTopa.

Bcero ayuTopHbIX 4acoB

3 |8 |3

Onnaiiy

0 0 0

9-15

Yacts 2.

7 22 7

9-10

MeTtoabl ONTUMHU3ALUH.

Heo6xoauMeble ycaoBusi ONTUMATBHOCTH B KJIACCUYECKUX
BApUALIMOHHBIX 33/1a4ax. 3aja4a 0 MUHUMYME CPEHETO
KBaJPaTUYHOTO OTKJIOHEHHS TeTUIOBbIeeHus. HeoOxonumplie
YCIJIOBHSI ONITUMAJIBHOCTH B HEKJIACCUYECKUX BAPUALIMOHHBIX
3a7a4ax ¢ nmapamerpaMu. MeToJ1 nmociaeoBaTeaIbHOM
nuHeapusanuu. O01as cxemMa MeTo/1a ¥ MOoJTydeHHe
JOMYCTUMOTI'O peleHus. 3aaada JINHEHHOro
nporpamMmmupoBaHusi. CUMILUIEKC-METO]T PEIICHUS 3aJauH.
['eoMeTpHUYECKHI CMBICI PEIICHUS.

Bcero AYJAUTOPHBIX YaCOB

2 |6 |2

Ownnaitg

0 0 0

11-12

Koneuno-pasnocrabie 1u¢g¢y3noHHbIC AJITOPHUTMBI.
[TocTpoeHne KOHEYHO-Pa3HOCTHOTO aHaJIora YpaBHEHHS
1 Qy3un ¢ BHEITHUM UCTOUHUKOM. CTPYKTypa MaTpHULIbI
KOHEYHO-Pa3HOCTHOIO oIeparopa u ee cBorcTBa. OneHka
MOPAJIKA allIPOKCUMALIUU KOHEYHO-Pa3HOCTHON CXEMBI.
I/ITepaHI/IOHHBIe MCTOABI pCIICHUA KOHCYHO-PA3HOCTHBIX
MHOTOTPYIIIOBBIX YpaBHEHUH. Y CKOPEHHE CXOJUMOCTH
BHYTPCHHUX W BHCITHUX HTepaHHﬁ.

Bcero AYJAUTOPHBIX YaCOB

2 |6 |2

Ownnaitg

0 0 0

13-14

Metoa nuckpernbix opaunar (M/10).

OCHOBHBIE NPEITONOKEHNS U YPABHEHUS METO/1A TUCKPETHBIX
opauHar. JlocrounctBa u Hegoctatku MJ1O. CucreMbl
ypasuenuit M/1O B miocko-napauieibHON reoMeTpun. YneH
HCTOYHUKA B MHOrorpynmnoBom ypasieHuu BM/IO. Yuer

Bcero AYJJUTOPHBIX YaCOB

2 |6 |2
Oumnaiu
0 0 0




aHM30TponuH paccesHus. CrienuduKka UCIOIb30BaHUS
ypaBuenuii BMJIO B 3a1a4ax ¢ CHIBHBIM OCIabJIeHHEM
HEHUTPOHHOTO I10JIsl, HOPOKJAEMOI0 JIOKAJIM30BaHHBIMU
ucToyHuKaMu. MiTepaninoHHble MPOIeCcChl PU PELICHUH
ypaBHeHuit MJIO. Yckopenue ureparnuii.

15

HecTranuonapHble ypaBHeHHs NePEeHOCA HEHTPOHOB. Bcero aynuropHbIX yacoB
OcHOBHbIE pe3ybTaThl MATEMAaTUYECKOTO aHATH3a 1 | 4 | 1
HECTallMOHAPHOM 3aJjauu IepeHoca. ACUMITOTUYECKOE Omnnaiin

MIpe/ICTaBJICHHUE PelICHUs. Y paBHEHUE TOYCUHON KHHETUKHU 0 0 0

peaktopa. O61acTh IPUMEHUMOCTH OJTHOTOUEYHON MOJIEIH.
CTpyKTypa 1 OCHOBHBIE CBOMCTBA JMHAMUYECKOW MOAEIN
ADY. Meroabl pelieHys OIIAroBbIX CUCTEM YPaBHEHUH.

CoxkpallieHHbIe HAUMEHOBAHUS OHJIANH OMIUIA:

O0o3uauenue | [To1HOE HAMMEHOBAHHE

OK OJIEKTPOHHBIN KypC

IIM IToTHOTEKCTOBBIN MaTepualn

111 ITonmHOTEKCTOBBIE TEKIINHU

BM Buneo-marepuansl

AM Aynuo-marepuainbl

IIp3 [Ipe3enTanuu

T TecTbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI
ncC VHTEepaKTUBHBIN CAUT

TEMBbI IPAKTUYECKUX 3AHATUN

Henean

Tembl 3ansaTuii / Conepxanue

8 Cemecmp

10

3anucaTh BapuanuoOHHYI0 (POPMYJIMPOBKY YPABHEHHIl NPSAMBIX NPOEKIMOHHBIX
Metoa0B byonoBa-I"anepkuna u IlerpoBa-I'asiepkuHa B yCJI0BHO-KPHTHYECKOM
peakTtope B pamkax AI'-npudauxenus.

3anucaTh BapMallMOHHYIO (POPMYITUPOBKY YpaBHEHHH MPSIMBIX TPOEKIIMOHHBIX METO0B
byb6nosa-I"anepkuna u [lerpoBa-I'anepkuHa B yCIIOBHO-KPUTHYECKOM PEAKTOPE B paMKax
JT'-npuOarkeHus..

11

3agaya 0 MMHUMYMe KPUTHYeCKOil Macchl TeNJIOBOI0 peaKkTopa.
3azaya 0 MUHUMYME KPUTHYECKON MaccChl TEMJIOBOTO PEAKTOPA.

12

3agaya 0 MUHMMYMe IIOTEPH IHEProBLIPAOOTKH AJIsl CTAHIHMHU C HECKOJIbKUMH
peakTopamMu.
3aaya 0 MUHUMYME IOTE€PH SHEPTrOBBIPAOOTKHU U1l CTAHIIMH C HECKOJIBKUMH pPEeaKTOpaMHu.

13

AHaJIN3 BBIYHCJIUTENbHBIX 0COOCHHOCTEH MeTOAa JTHHEeAPU3aAUMH NP PeLICHUH
ONTHUMM3ALHOHHBIX 32/124.

AHanu3 BEIYMCIUTENBHBIX OCOOCHHOCTEN METO/1a JIMHEapU3aIliK [IPU PELICHUN
ONTHMHU3AIIMOHHBIX 33/1a4.

14

ITocTponTs ¥ NMPOAHATH3NPOBATH MATPHILY KOHEYHO-PA3HOCTHOI0 AHAJIOTA
ypaBHeHus n1u¢dy3uu B 0AHOMEPHOII MI0CKONAPA/UIeJIbHOM reOMeTPUM.
ITocTpouth 1 IpoaHANIU3UPOBATh MATPUILY KOHEYHO-PA3HOCTHOTO AHAJIOTA YPaBHEHUS
b dy3un B 0THOMEPHON MII0CKONApaJIIeIbHON Fr€OMETPHH.




15 IHocTponTh KOHEYHO-PA3HOCTHBIN AHAJIOT YPaBHeHHs nepeHoca B pamkax MJ1O B
OTHOMepHO# reomerpuu. Paccmorpers cxemy penieHmusi.

[TocTpouTh KOHEYHO-PA3HOCTHBIN aHaIOr ypaBHEHMs nepeHoca B pamkax M/IO B
OJIHOMEPHOM reoMeTpuu. PaccMoTpeTh cXeMy pelieHHUs.

16 PaCCMOTpeTB CnocoobI AUCKPETU3AIUHU MIPOCTPAHCTBCHHBIX TUHAMUYECCKHUX 3a1a4.
PaCCMOTpeTB CITIOCOOBI JUCKPETU3alUH NPOCTPAHCTBCHHBIX JTUHAMHWYCCKUX 3a1a4.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Jlekuuu, Tpe3eHTAlMM, pa30op KOHKPETHBIX CHUTYallMil, TECTUPOBAaHHE, BBIMOJIHEHUE
KOHTPOJIbHON paboTBhI.

7. ®OHJ OLIEHOYHBLIX CPEJCTB

@DOH/T OLIEHOYHBIX CPEACTB IO JUCIUILUIMHE 00ECIIeUnBaeT MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTaToB oOyueHus (KOMIETEHIMM M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTHI TEKYIIEro,
pYOEKHOTO U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMILIIUHE.

CBs3p Mexay (GOpMUPYEMBIMM KOMIETEHUUSAMU U (OpMaMHU KOHTPOJISL HMX OCBOCHHUS
IIpe/ICTaBjIeHa B CIEAYIOLIEH Tabnuie:

KOMHETeHHI/IH I/IH)II/IKRTOPBI OCBOCHMUSA ATTeCTaHI/IOHﬂoe Mepoan/IHTl/Ie
(KII 1)
TK-1 3-ITK-1 D, KU-8, KU-15
V-TIK-1 D, KU-8, K1-15
B-TIK-1 D, KU-8, KU-15
TK-16 3-1TK-16 D, K-8, KU-15
V-TIK-16 D, KU-8, KU-15
B-TIK-16 D, K-8, KU-15
TIK-2 3-TTK-2 D, KU-8, KU-15
V-TIK-2 D, KU-8, KU-15
B-TIK-2 D, K-8, KU-15
MK-2.1 3-1K-2.1 D, KU-8, KU-15
V-TTK-2.1 D, K-8, KU-15
B-TIK-2.1 D, KU-8, KU-15
TK-4 3-1TK-4 D, KU-8, KU-15
V-TTIK-4 D, K-8, KU-15
B-TIK-4 D, KU-8, K1-15
TK-6 3-TTIK-6 D, KU-8, K1-15
V-TTK-6 9, KU-8, K1-15
B-TIK-6 D, K-8, KU-15

IIka/bl oeHKH 00pa3oBaTeNbHbBIX 10CTHKEHUH

[Ilkama Ka»a0ro KOHTPOJIBHOTO MEPONPHUATHS JIEKHUT B mpenenax oT 0 A0 yCTaHOBJIEHHOIO
MaKCHMAaJILHOTO Oajiia BKIFOUMTEILHO. MTOroBas arrecranus 0 OUCHUIUIAHE oreHuBaercs mo 100-
OayUIbHOM IIKaJe U MpeAcTaBiseT co0oil cymMmmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3a/IaHMI B paMKax TEKYILEro U MPOMEXYTOUHOTO KOHTPOJIS.




Hrorosas OIICHKA BBICTABJIACTCA B COOTBETCTBUHU CO CJICIIYIOL[Ieﬁ IIKAJIOM:

Cymma OamnioB

OrneHka 110 4-ex
OaJUILHOM IIIKaJIE

OneHka
ECTS

TpeGoBaHus K YPOBHIO OCBOCHHIO
y4eOHOM TUCIUTLINHBI

90-100

5 — «omauunoy

OI1leHKa «OTIMYHO» BBICTABIISIETCS CTYJICHTY,
€CJIM OH NTyOOKO M IMTPOYHO YCBOMII
MPOrPaMMHBIN MaTepHUall, HCUCPITBIBAIOIIIE,
MOCIIEA0BATEIIBHO, YETKO U JIOTUYCCKH
CTPOWHO €ro M3JIaraet, yMeeT TECHO
YBSI3BIBATH TEOPHUIO C TIPAKTUKOMH,
HCIIOJNIB3YET B OTBETE MaTepHall
MOHOTpadUIECKON JINTEPATYPHI.

85-89

75-84

70-74

4 — «xopouto»

65-69

60-64

3-
«ydoeﬂemeopumeﬂbHo»

OI1leHKa «XOPOIII0» BHICTABISETCS CTYICHTY,
€CJIM OH TBEP/IO 3HACT MaTePHa, TPAMOTHO U
0 CYIIECTBY M3JIaraeT ero, He AOIycKast
CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HA
BOIIPOC.

O1eHKa «y10BIETBOPUTEIHHO»
BBICTaBIIACTCS CTYACHTY, €CJIM OH UMEET
3HAHMsSI TOJIBKO OCHOBHOT'O MaTepHaia, HO He
YCBOMII €r0 JeTaei, JOMyCKaeT HeTOYHOCTH,
HEIOCTATOYHO MPAaBUJIbHEIE ()OPMYIHUPOBKH,
HapyILIEHUs JOTHYECKOM
HIOCJIEI0BATENILHOCTH B H3JI0KEHUH
MPOrPaMMHOT0 MaTepraa.

Hwuxe 60

2_
«HEYO081eMEOPUMENLHOY

O1neHKa «HEYIOBIECTBOPUTEIHHOY
BBICTaBIIACTCS CTYACHTY, KOTOPBIH HE 3HAET
3HAYUTEIbHON YacTH MPOrpaMMHOTO
MaTepuania, 0MycKaeT CyleCTBEeHHbIE
omnOku. Kak npasuio, orieHka
«HEYJIOBJIETBOPUTEIILHOY» CTABUTCSA
CTYJEHTaM, KOTOPbIE HE MOTYT IPOJOIKUTh
oOyueHune 0e3 JONOIHUTENbHBIX 3aHATHH 110
COOTBETCTBYIOIIECH IUCIMILIMHE.

8.  YUEBHO-METOJIMYECKOE U HTH®OPMAIIMOHHOE OBECTIEYEHUE
YYEBHOM JUCHUIIIAHBI

OCHOBHAA JIMTEPATYPA:

1. D1 M29 The Physics of Nuclear Reactors : , Marguet, Serge. , Cham: Springer International

Publishing, 2017

2. DU C 202 NnxeHepHbIE OCHOBBI TEOPHUH U HKCILTYaTallMHU CYJI0BBIX SAI€PHBIX PEAKTOPOB :

JHonymeno YMO By30B Poccuu 1o 00pa3oBaHuio B 00J1aCTH SHEPTETUKU U STIEKTPOTEXHUKHU B
KayecTBe y4eOHOro mocoOust sl CTyIEHTOB By30B, 00 yUYalOMIUXCs 110 HAIIPABJICHUIO MTOJITOTOBKH
“Texunueckas ¢pusuka”, Kamunun P.U., Capkucos A.A., I'yces JI.b., Mocksa: MOU, 2017

3. D1 K89 OcHoBBI TeOpHH KPUTHUHOCTH, METO/IBI pacueTa U BO3MYIIECHHE PEAKTUBHOCTH PEAKTOPA :
yaebHoe mocodue it By30B, Kyzemua A.M., Mocksa: MU®DU, 2008

4. DU T35 TeopeTnueckue U 3KCIEPUMEHTATbHbIE OCHOBBI SJIEPHBIX Mpoleccos : , TepHoBeix M.1O.,
Mocksa: MU®U, 2008




5. 621.039 b 94 DkcniepuMeHTanbHas peakTopHas ¢pusuka : YueoHoe nmocobue, Aneesa T.b., bynryes
A.B., Mocksa: HUAY MU®U, 2020

JOITOJIHUTEJIBHAS JIMTEPATYPA:

1. 539.1 C47 BapuanmoHHO-pa3HOCTHBIE CXEMBI B TEOPUHU IIEPEHOCA HEUTPOHOB : , CupoTkuH A.M.,
Cnecapes U.C., M.: Atomuznar, 1978

2. 620.91 11165 Bonpocsl MaTeMaTUYECKOM TEOpUN PEAKTOPOB : TMHEWHBbIN aHanu3, [lluxos C.b.,
MockBa: Atomusaar, 1973

3.621.039 K89 MeTo/1bl ONTUMH3AIUY SICPHO-IHEPTETHUCCKUX YCTAHOBOK : Yueb.mocobue,
Ky3pmun A.M., M.: MUOU, 1985

4. 621.039 K89 OcHOBBI TeOpUU KPUTUUHOCTH, METO/IbI pacyeTa U BO3MYIIIEHHE PEAKTUBHOCTH
peakTopa : yueObHoe nmocobue ains By3oB, Ky3smun A.M., Mocksa: MU®U, 2008

5. 519 X35 IlpukianHbie UTEpaIMOHHBIE METONHI : , Xewreman JI., Sur /1., M.: Mup, 1986

6. 539.1 M30 YucneHnHnbsle METO/IbI B TEOPUU NIEPEHOCA HEUTPOHOB : , Jlebenes B.U., Mapuyk ['.U., M.:
Atomuznar, 1981

7. 517 C40 YucneHHble METOMIBI pacyeTa HEHTPOHHBIX moJeit : Yueb. mocodue, Cuporkun A.M., M.:
MU®DU, 1989

[TPOT'PAMMHOE OBECIIEYEHHUE:

CrnenuanbHOe MporpaMMHoe obecriedeHue He TpedyeTcs
LMS 1 MIHTEPHET-PECVYPCEHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJILHO-TEXHWYECKOE OBECIMEYEHHWE YUYEBHOW
JUCHUIINHDBI

CrennanbHOE MaTepUATbHO-TEXHUYECKOE 0OecredeHrne He Tpedyercs

10. YYEBHO-METOAUYECKHUE PEKOMEHJAIIUU UIA CTYAEHTOB

HpI/I HU3YUCHUW JUCHUILIMHBI ITOJIC3HO BCIIOMHHUTHL OCHOBHBIC IIOJIOKCHHA BapUALlMOHHOI'O
WCUUCIICHUS, JIMHEHHOM anreOppl W TEOpPUM SAJEPHBIX peakTopoB. bonblioe BHUMaHME ClEdyeT
YICNIATh TNPUMEHEHHUIO TPHOOpeTaeMbIX 3HAHMWA JJIs peleHus 3a7ad, BCTPEYAIOUIUXCS TMpU
IIPOEKTUPOBAHUH U UCCIIEJOBAHUH SJIEPHBIX PEAKTOPOB:

- TOJY4YEeHHE COOTHOIIEHHWH TEOPHUH MaJlbIX BO3MYIICHMHA B pPa3iUYHBIX HPUOIMKEHUSIX
(omHOCKOpOCTHOM (D (PYy3UOHHOM, 2-X TPYNIIOBOM U Ap.),

-IIPUMEHEHHUE 3TUX COOTHOUIEHUH IIPH PEIEHUHU PEAKTOPHBIX 3a4a4,



-IIOCTPOEHUE KOHEYHO-PA3HOCTHBIX aHAJIOTOB YpaBHEHHsI TIEPEHOCA HEUTPOHOB,
-OCHKA CXOAUMOCTH UCIHOJIB3YCMbIX UTCPALIMOHHBIX YUCJICHHBIX MCTOOOB.

11. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIUA JIJIS TPENIOJABATEJIEA

JlucuuminHa 3aBepliaeT M3yuyeHUE pacd€THO-TEOPETHUECKOI0 MaTepualla, OTHOCSIIErocs K
OIMMHMCAHUIO0 HEUTPOHHO-(PU3UIECKHUX TPOIECCOB, TPOUCXOISAIINX B SIICPHBIX PEAKTOPAX.

Baxno oOpamiate BHUMaHUE HAa MOHMMAaHHE MMM (PU3MYECKON CYIIHOCTH HOBBIX MOHSTUN
(IEHHOCTH HEUTPOHOB MO OTHOLICHUIO K Pa3IMYHbIM (PYHKIMOHAJIAM HEUTPOHHOTO IOJIf,
KO3 (ULMEHThl YyBCTBUTENBHOCTH M (YHKIMOHAJIbHBIE IMPOU3BOJAHBIE M Jp.), a TaKKe Ha HX
UCIOJIb30BaHUE NPU PEIICHUU PEeaKTOPHBIX 3ahad. llpu m3ydeHun marepuasia HEOOXOIUMO, YTOOBI
CTYJIGHTbl OCBOWJIM aJTOPUTMBI OCHOBHBIX YHCIIEHHBIX METOJIOB, HMCIOJb3yEeMbIX IMPU  PEHICHUH
YpaBHECHHS TMEPEHOCA HEUTPOHOB, U CMOIJIM OIICHUTHh TOYHOCTH pacuéra pa3IMYHBbIX (PUINICCKUX
XapaKTepUCTHK pPEeaKkTopa.

ABTOD(BI):

Ky3pmun Anatonuit Muxaitnosud, 1.¢.-M.H.,
npodeccop

CupotkuH Anekceit MuxaiioBud, K.¢).-M.H., TOIEHT



