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1. HEJIX U 3AJAYHN OCBOEHU A U CHUITJIMHbI

Heap n3yyeHus JUCHUNIHHBI:
OOy4nTh CTYIEHTOB OCOOCHHOCTSM (PU3NYECKOH TEOPHH Pa3IMYHBIX THUIIOB PEAKTOPOB M METOJaM
IIPOBE/IEHUS] HEUTPOHHO-(PU3NUECKUX PACUETOB.

3amaun n3ydeHus: AMCHMILIHHBI

e o0ydeHHE CTYJCHTOB MPHHIMIHAIGHBIM OCHOBAM IICMTHOW pEaKIUH JICJICHHUs, ¢
KOJINYECTBEHHBIM XapaKTEPUCTUKaM M TPOUCXOMAALINM H3MEHEHHSIM B SJIEPHOM PEaKTOpE,
TPeOYIOIUM CHEeNUATBHBIX PEIICHHH IPU KOHCTPYHPOBAHUH PEAKTOPA.

e JlaTh mpeacTaBicHHE 00 ypaBHEHUSX IEpeHOCa HEHTPOHOB U IECHHOCTH HEHTPOHOB CPEJIBL.

e HayuuTh UCTIONIB30BaTh YPAaBHEHUS! KHHETHKH JJISl PEIICHNUS 3a/1a4 B 00JIaCTH MOIITHOCTEH
TaKuX, KOTOPbIE IPAKTUYECKH HE OKA3BIBAIOT BIUSHUS HA TEXHOJIOTUYECKHE TapaMeTPhl
peakTopa (Temreparypy, 1aBJIeHHE, TOJIOKEHNUE CTEPXKHEH U T.I1.) M JJIS TIOCTPOCHUS
peakTuMeTpa.

e  ®opmann3oBaTh 00OpaTHBIC CBSI3U HA OCHOBE KOA(P(PHUIIMEHTOB PEAKTUBHOCTU M IIOCTPOCHUE
yYpaBHEHUI JMHAMHUKHA Ha OCHOBE TOUCUHBIX YPaBHEHHI KHHETUKHU.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOTPAMMBI (1a1ee
- OII)

JlucuumuimHa peanu3yercst B paMKax mpoheCcCHOHATLHOTO MOTYJIS.

Jis ocBOeHUS TUCIUIUIMHBI HEOOXOAMMBI KOMIIETEHIIMH, COPMHUPOBAHHBIE B paMKaxX H3y4eHUs
CIIEYIOIIUX JUCLHUIUINH:

- SlnepHas pusuka

- Teopus nepeHoca HEUTPOHOB

- Maremaruka

I[I/ICLII/IHJII/IHI)I u/unu IMMPAKTHUKHU, I KOTOPBIX OCBOCHUC HaHHOﬁ JUCHUITIINHBI H€O6XOI[I/IMO KakK
MpEaAICCTBYIOIICEC: ((KpI/ITepI/II/I 0C30IMacCHOCTH U OLICHKA pUCKa».

Jucnunimza uzyyaetcst Ha 4 Kkypce B 7 U 8 cemecTpax.

3. HIEPEYEHDb IIVTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 110 JUCIUIIJIMHE,
COOTHECEHHBIX C IIJIAHUPYEMBIMHA PE3YJIIbTATAMHA OCBOEHUA
OBPA3OBATEJIbHOI ITPOT'PAMMBI

B PE3YIbTATC OCBOCHUMA OIl1 O6y‘18.l-0H.[HI>iCSI HJOJIKCH OBJIAACTH CIICAYIOIIUMHA PE3YyJIbTaTaMU 06y‘IeHI/I}I
IO JUCIHUITIJIINHE!

Kox komnerenuuun | HaumeHoBaHue KOMIeTeHIMH Kox 1 HaumMeHOBaHMe MHAMKATOPA
AOCTHKEHHUSI KOMIIETCHIMH

[1K-2 Croco0€eH K CO3JaHUI0 HOBBIX 3-IIK-2 3HaTh MeTOABI HCCIEAOBAaHUSI U
METO/IOB pacueTa COBPEMEHHBIX | pacdyeTa MPOILECCOB, NPOUCXOIAININX B
PEaKTOPHBIX YCTAHOBOK U PEaKTOPHBIX YCTAaHOBKAX
(hU3UYIECKUX YCTPOUCTB, V-IIK-2 Ymetp pacCUUTHIBATH 51
METOJIOB UCCIIEI0BAHUSA MPOBOJUTh  HWCCIIEOBAHUS  IIPOLIECCOB,
TeTT0(U3NIECKUX MPOIIECCOB M | TPOTEKAIOIIUX B PEAKTOPHBIX YCTAaHOBKAX
CBOWCTB PEaKTOPHBIX B-TIK-2 Bnanetrb HaBbIKaMU TPUMEHEHUS
MaTepUajIoB U TEIUIOHOCUTENEH; | MH(POPMAIMOHHBIX TEXHOJIOTUN MTPH
pa3paboTKe HOBBIX CHCTEM pa3paboTKe HOBBIX YCTAaHOBOK,
npeoOpa3oBaHUs TEIIOBOH U MaTepuaIoB U MPUOOPOB
SIIEPHOM HEPTUU B
AJIEKTPUYECKYI0, METOJIOB U




METOAUK OLEHKH
KOJIMYECTBEHHBIX
XapaKTEPUCTHUK IEPHBIX
MaTepuaioB

4. BOCIIUTATEJIbHBIA HOTEHIAAJI JIACIIUTLIAHBI

HanpasJienune/meJt
M BOCIIUTAaHUA

3agauyu BocnuTaHus (Ko/)

BocnurareabHbBI MOTEHIMAJ JUCIUIIINH

I/IHTeJIJ'[eKTya.J'ILH
0€ BOCIIUTAaHHE

- (hopMupoBaHHE KyIbTYpHI
yMcTBeHHOro Tpyaa (B11)

Hcnonk30BaHne BOCIUTATEILHOTO MIOTCHIHAA
JMCIMILUIAH TYMaHUTapPHOTO,
€CTeCTBEHHOHAYYHOT'0, 001Ienpo(heCCHOHATEHOTO
¥ IPpo(eCCHOHATIBHOTO MOTYJISL LISt
(hopMHUpPOBaHUA KYJIBTYpbl YMCTBEHHOTO TpY/a
IIOCPEICTBOM BOBJICUCHUS CTY/ICHTOB B y4eOHbIC
VICCIIC/IOBATEIIbCKUE 33/1aHHs, KypCOBBIE PaOOTHI U

Ap.

Ipodeccrnonanbu
0e BOCIIUTAHUe

- (hopmupoBaHue YyBCTBA
JIMIHOM OTBETCTBCHHOCTH 3a
Hay4YHO-TEXHOJOTUYECKOE
pasButue Poccun, 3a
pe3ynbTaThl UCCIAEAOBAHUHN U X
nocaeacteus (B17)

1. Mcnonp30BaHnEe BOCIIMTATENBHOIO TOTEHLIAANA
JTMCIUTUIAH TPO(ECCHOHATBHOTO MOIYJIIS IS
(bopMHpOBaHUS UYBCTBA JTUYHON
OTBETCTBEHHOCTH 33 HAYYHO-TEXHUYECKUE
noctikeHus: Poccun, o6cyxeHus colnanbHON n
IIPaKTUYECKON 3HAYMMOCTH PE3YJIbTATOB HAYYHBIX
UCCIIEIOBAaHUN U TEXHOJIOTUYECKUX pa3pabOToK.
2. Mcnonb30BaHue BOCIMTATEILHOIO OTEHIMATIA
JUCLHUIUIMH NPO(ECCHOHANTBHOTO MOAYJIS TS
(hopMHpOBaHUSI COLIMAIBHOIN OTBETCTBEHHOCTH 32
pEe3yNbTaThl UCCIEAOBAHUN U UX MTOCIIEICTBYS,
KPUTUYECKUM aHaIu3 MyOnuKamnuii B
npodeccnoHaabHON 006J1acTH, BOBJIEUEHHE B
peallbHbIE HAYYHO-HCCIIEN0BATEIbCKUE IIPOEKTHI.

- (hopmupoBanue
OTBETCTBEHHOCTH 32
npodeCCHOHAIBHBIN BBHIOOD,
npodeccuoHaIbHOE pa3BUTHE U
poeCCUOHANIBHBIC PEIICHUS
(B18)

Hcnons30Banue BOCIIMTATSILHOTO ITOTCHIIMATIA
JTUCIUILIAH TPOo(dECCHOHATBHOTO MOIYIIS JUIS
(hopMUpOBaHUS y CTYICHTOB OTBETCTBEHHOCTH 3a
cBOe MpodeccroHabHOE Pa3BUTHE MOCPEACTBOM
BBIOOpA CTY/IEHTAMH WHIUBUIYaTbHBIX
00pa30BaTeNbHBIX TPACKTOPUIA, OpraHU3AIIH
CHUCTEMBI OOIICHUST MEXTY BCEMH YJ4aCTHUKAMH
00pa30BaTeNpHOTO MPOIIecca, B TOM YHCIE C
HCTIOIh30BAaHUEM HOBBIX HH(GOPMAITHOHHBIX
TEXHOJIOTHH.

- (hopmupoBaHNE HAYIHOTO
MHPOBO33PEHUSI, KYIbTYPHI
MOMCKA HECTaHIaPTHBIX
HAYYHO-TEXHUYECKUX PEIICHUH,
KPUTHYECKOT'O OTHOIICHHUS K
HCCJIEIOBAHMSIM JKEHAYYHOTO
tonka (B19)

1. Ucnonp30BaHNE BOCIUTATEILHOTO IOTCHIIHAJIa
JUCITUIIIINH, HpO(i)eCCI/IOHaHBHOFO MOOYJId OJIA:

- (I)OpMI/IpOBaHI/IH ITIOHUMaHHA OCHOBHBIX
MIPHUHOHUIIOB U crmoco0oB HAayY4YHOI'O ITIO3HAHUSA
MHpa, pa3sBUTUA UCCIICAOBATCIIbCKUX KAaUCCTB
CTYACHTOB IIOCPEACTBOM HUX BOBJICUCHHS B
HCCIICAOBATCIILCKUE KYPCOBBIC IIPOCKTHI.




2. Mcrionp30BaHne BOCIIUTATEILHOTO ITOTCHIIMATIA
JTUCIUIUIAH TPOQPECCHOHAITBHOTO MOTYIIS ISt
(hopMUPOBaHUSA KPUTHUECKOTO MBIIILICHHUS,
YMEHUSI pacCMaTPUBATh Pa3IUYHbIC UCCIICAOBAHUS
C DKCIIEPTHOM MO3HUITUN TIOCPEICTBOM OOCYKICHHS
CO CTYJICHTaMHU COBPEMEHHBIX UCCIICAOBAHUH,
HMCTOPUYECKUX MPEANOCHIIOK MOSBICHUS TEX WU
HHBIX OTKPBITUM U TEOPUH.

- (hopmHpoBaHEe HABBIKOB
KOMMYHUKAaIUU, KOMaHIHOU
pabotsl u uaepcTa (B20);

- (hopmupoBaHUEe crIOCOOHOCTH
U CTPEMJICHHUS CJIeI0BaTh B
npodeccuu HopMaM MOBEICHUS,
o0ecreynBaroIIuM
HPaBCTBEHHBIN XapaKTep
TPYIOBOH AESITETbHOCTU U
HECITY’)KEeOHOTO TTOBEJICHUS
(B21);

- (hpopmMHpoBaHUE TBOPUECKOTO
WHKEHEPHOTO MBIILICHUS,
HABbIKOB OpPraHu3aluu
KOJUJIEKTUBHOM MPOEKTHOM
nesitenpHOoCTH (B22)

1. Ucnonp30BaHre BOCIUTATEIHHOIO MTOTEHIIMAA
JUCITUTUIAH TTPO(HEeCCUOHATEHOTO MOIYJIS

JUTSL pA3BUTHSI HABBIKOB KOMMYHUKAIIUH,
KOMaHJIHOM paboThl U TUAEPCTBA, TBOPUECKOTO
WHKEHEPHOTO MBIIICHUS, CTPEMJICHHUS CIIeI0BaTh
B IIPOo(heCcCHOHATILHOM IeATEIFHOCTH HOPMaM
MOBE/ICHU, 00ECIICUNBAIOIINM HPABCTBEHHbIN
XapaKkTep TPYIOBOM ACITEIHHOCTH U
HECJIY>keOHOTO MOBEJICHHS, OTBETCTBEHHOCTH 32
MIPUHSTHIC PEIICHUS Yepe3 MOATOTOBKY
IPYNIOBBIX KYPCOBBIX PabOT U MPAKTHYECKUX
3aJIaHUM, pelIeHNE KeHCOB, IPOXOKICHUE
MpakTUK 1 noaroroBky BKP.

2. Vcnionp30BaHue BOCIUTATEIHHOTO MOTEHIIAATIA
JTUCIUILIMH TPO(EeCCUOHATBFHOTO MOIYIIS JIJIST:

- opMuUpOBaHUS TPOU3BOIACTBEHHOTO
KOJJIEKTUBHU3MA B X0/I€ COBMECTHOTO PELICHHUS
KaK MOJICJIbHBIX, TaK ¥ MPAKTUYECKUX 3a71a4, a
TaK)Ke IMyTeM MOJKPEIUICHUS palliOHaIbHO-
TEXHOJIOTUYECKHX HAaBBIKOB B3aMMO/ICHCTBUS B
MPOEKTHOM J1eATeTHbHOCTH SMOIIMOHATEHBIM

3¢ PexTOM yCrenHoro B3auMoIeuCTBHS,
OLIyIIeHHeM pocta ob1elt 3¢ pekTuBHOCTH TpU
pacrpeiesieHud MPOSKTHBIX 3a/1a4 B COOTBETCTBUU
C CHJIbHBIMH KOMITIETEHTHOCTHBIMH U
AMOITMOHAIBHBIMUA CBOMCTBAMH YJICHOB
MPOEKTHOM TPYIIIHI.

- (hopMUpOBaHME KYJIbTYPHI
MH(pOpMaLOHHON
6e3omacHoctu (B23)

Hcnonp30BaHne BOCIUTATENBHOIO TOTEHLIAAA
JUCIUIUINH TPOo(eCCHOHATBHOIO MOYJIS JUIS
(opmMupoBaHUs 6a30BbIX HABBIKOB
nH(pOpMaLIMOHHON OE€30MaCHOCTH Yepe3 U3ydeHHe
HOCJIEICTBUM XaJaTHOTO OTHOILIEHUS K paboTe ¢
MH(OPMALIMOHHBIMU CUCTEMaMHU, 0a3aMH JTaHHBIX
(BKITIOUAs IEPCOHANIbHBIE JAHHBIE), TPHUEMaX U
METOJ1aX 3JI0yMBIIIIEHHUKOB, IOTEHIINATIEHOM
YPOHE I0JIb30BATEIISIM.

- (hopmupoBaHue KyIbTYpHI
AIEPHOMN U paualliOHHON
6e3onacuoctu (B24);

- (hoopmupoBaHue
npodecCHOHATbHON
OTBETCTBEHHOCTHU B O0JIACTH
pa3pabOTKH, a TAKKE

1. Ucnonp30BaHMe BOCITUTATEILHOTO MOTEHITHAIA
0110Ka po(eCCUOHATBHBIX TUCIUTUIMH IS
(hopMHpOBaHUS YyBCTBA JTUYHOMN
OTBETCTBEHHOCTH 3a COOJII0/IEHUE SACPHON U
paauamoHHON 0€30MMaCHOCTH, a TAKKE
COOJTIOICHHE TOCYIaPCTBEHHBIX U KOMMEPUECKHUX
TalH.



https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D0%BE%D1%80%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE

IPUMEHEHHS COBPEMEHHBIX
METO/I0B, MPUOOPOB U CUCTEM
JUI JOCTHKEHHS yCTOMUMBOTO
Pa3BUTHS MUPHBIX SIIEPHBIX
TEXHOJIOTUH, HAallPaBJICHHBIX HA
yIy4IIeHue TpyAa U )KU3HU
yenoBeka (B25);

- (hopmupoBanue
OTBETCTBEHHOM MMO3ULIUHU IO
NPUMEHEHHUIO SICPHBIX
TEXHOJIOTUH B CBETE
COXPAHEHHUsI OKPYKAIOLIEH
cpeapl s Oy Tylmx
nokoJieanii (B26)

2. Mcnonp30BaHME BOCIUTATEIBHOIO MMOTEHIIMAA
COJIepKaHusl yUYeOHBIX TUCITUTUINH «DKOJIOTHUSI,
«Jlo3umeTpus U 3a1uTa OT HIOHU3UPYIOLIUX
U3IYy4YCHUIN», «SAepHbIE TEXHOIOTUI,
«PanuanuonHas rurneHa», « ATOMHOE IPaBoy,
«PanuanmoHHast U FKOJIOTUYECKasi 0€30MacHOCTh
o6bekToB ATL» nns hopmMupoBanue TUIHON
OTBETCTBEHHOCTH 32 COOJIO/ICHUE IKOJIOTUICCKON
U paJualioHHON 0€301aCHOCTH MOCPEICTBOM
M3y4YeHHUs OCHOBOTMOJIATAIOUIUX JIOKYMEHTOB IO
KYJIbTYpe siZIepHOI 0e30macHOCTH,
paspaboranasix MAT'ATD u poccuiickumu
PEryIUPYIOIIUMU OpraHaMH, HOPM U TPaBUII
oOpaieHus ¢ paaloaKTHBHBIMU OTXOJIaMHU U
SIIEPHBIMU MaTepUATIAMU.

3. Ucnonp30BaHre BOCIUTATEIIBLHOTO IMMOTEHIIMATA
yueOHbIX aucuuiuing « M HbopMaTukay,
«[Ipunnunel obecnieuenus 6e3omacaoct ADCy,
«[Ipunnuns! obecrieyenus 6€30MacCHOCTH
skcrryatanuu ADCy», «Kputepun 6e30macHoCcTH
U OLIGHKH PUCKa», «SlaepHble TEXHOJIOTHH U
9KOJIOTUS TOIJTMBHOTO ITUKJIIAY,
«H(popMalIMOHHBIE U KOMIIBIOTEPHbBIE
TEXHOJIOTHHY, «DU3NYECKHE OCHOBBI MOTYUYEHUS
uHdopmaruny, «MHpopManmonHas
0€301acHOCThY, «ABTOMATU3UPOBAHHAS CUCTEMA
YIPABJIECHUS TEXHOJIOTUYECKUM IporieccoM ADCy,
«CucreMsbl yrpaBieHUs U 3aIIUTHI SIIESPHBIX
JHEPTreTHYECKUX YCTAHOBOK» s (hOPMUPOBAHHUS
JUYHOM OTBETCTBEHHOCTH 3a COOIIOZICHUE U
obecrieyeHne Knbepoe30nacHOCTH U
nH(}OpPMaLIMOHHON 6€301MacCHOCTH 0OBEKTOB
aTOMHOM OTpaciii Yepe3 U3y4eHHe BOPOCOB
opraHu3aiui HHHOPMAIIMOHHON O€30ITaCHOCTH Ha
00BEKTaX aTOMHOU OTPACIIH, OCHOBHBIX
NpUHIMIIOB nocTpoeHus cuctemsl ACYTII
SIIEPHBIX 00BEKTOB, METOIOB 3AIIUTHI U XPaHEHUS
“H(pOpMaIUU, TPUHITUTIOB TOCTPOSHUS
TI1yOOKORIIETIOHUPOBAHHOM 1 THOKOM CUCTEMBI
0€30MacHOCTH SIIEPHO-(PU3UIECKUX OOHEKTOB.

4. Vicnonp30BaHUE BOCHUTATEIBHOTO MMOTEHIIMATA
cojepxkaHusi OJIOKAa TUCHIUTUTAH «KOJIOTH,
«/lo3umeTtpus 1 3ammTa OT HOHU3UPYIOIINX
U3IYyYECHUIN», «S1epHbIE TEXHOJIOTHIY,
«PanuanuoHHast U HKOJIOTU4YeCcKasi 6e30MacHOCTh
00bekToB ATL», «TexHoreHHbIE CUCTEMBI 1
IKOJIOTHUECKUN pHCK», «be3zomacHoe obpareHme
¢ PAO u OST», «PagunamuorHas SKOJIOTH I
(hopMUpOBaHUS OTBETCTBEHHON IKOJIOTUYECKOM
TO3HIIMK  TTOCPEICTBOM M3y4YEHHUS BOIIPOCOB
oOecrieyeHus: Takoro ypoBHs 6e3onacHocti ADC,
MIPU KOTOPOM BO3/ICHCTBHE HA OKPYKAIOIIYIO




cpeny obecreuynBaeT COXpaHEeHUE MPUPOTHBIX
CUCTEM, TTOJIJIEP>KaHUE UX [ETOCTHOCTH U
XKu3HeoOecreunBaronux GyHKIUi, yepes
paccMOTpeHHEe BOIPOCOB PaIUallHOHHOTO
KOHTPOJISI [IPH 3aXOPOHEHUH U IepepadoTKe
SIIEPHBIX OTXOJIOB, BOIIPOCOB 3aMbIKAHHUS
SJICPHOTO TOIIMBHOTO LIUKJIA

5. OFBEM JUCHUIIVIMHBI B 3AYETHBIX EJUHUIIAX C YKABAHUEM KOJIMYECTBA
AKAJEMUYECKHUX YACOB, BbBIJAEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIIUXCSI C TMPENOJABATEJIEM (II0 BHUJIAM 3AHATHA) M HA
CAMOCTOATEJBHYIO PABOTY OBYYAIOIIUXCSA

®opma 00yueHHs (BHOCATCS JAHHBIE 110
peanu3yemMbIM GpopMam)
Ounasn 3aounas
Cemectp Kypc
Ne 7 \ Ne 8 \ Bcero Ne \ Ne | Bcero

Buj padorsl

KonrakTHasi paboTa 00y4arommxcs ¢

npenoaaBaTejieM
AYJAUTOPHBIE 3aHATHSI (6Ce20) 48 64 112
B Tom unce:
nekyuu | 32 32 64
npaxkmuueckue 3auamus | 16 16 32
J1a60pamopHvle 3aHAMuUsL - 16 16

IIpome:kyTOoUHasi aTTecTANMS

B ToM uucie:

3auem - - -
9K3AMEH - 36 36
CamocrosiTesbHasi padoTa odyyawmmuxcsa | 60 44 104
Bcero (4achi): 108 144 252
Bcero (3aueTHbIe eTUHNUIIBI): 3 4 7




6. COAEP/KAHUE JUCHUILIAHBI, CTPYKTYPHPOBAHHOE IIO TEMAM (PA3JIEJIAM) C YKABAHUEM OTBEJIEHHOI'O HA HUX
KO/INYECTBA AKAJEMHUYECKUX YACOB 1 BUJ10B YYEBHBIX 3AHATUU
6.1. Pazodenvt Oucyunaunsl u mpyooemKocHb no 6U0AM y4eOHbIX 3aHAmUIl (6 aKadeMu4ecKux 4acax)

Ne n/m| HaummeHoBaHMe pa3aesia /TeMbl JUCHUIIIHHBI Buabl yue6Ho# padoThIB yacax (BHOCSTCS JaHHBIC 0 PeaIn3yeMbIM popMam)
Ounas ¢popma o0y4eHus 3aounas popma o0yuenus
Jlek IIp Jlab |Bueayn| CPO Jlek IIp Jla0 |Bueayn CprPO
1. IIpuHMnbI padoThl A/1IEPHOTO PeaKTopa.
1.1 MOIIHOCTE ¥ KOJIMYECTBO IEJICHUIA. 2 0,5 0 3
1.2 DHEeproBblJICICHUE HA €IMHUILY MAcChl COXOKEHHOTO | 2 0,5 0 3
TOTLINBA.
1.3 Haxomnnenne pagunoakTHBHOCTH MpH padoTte 2 1 0 3
peakTopa.
1.4 [11OTHOCTH MOTOKA HEUTPOHOB M €T0 UHTETPAIbHBIEC | 2 1 0 3
NIPEICTABJICHHUSI.
2 IenHoi npouecc aejieHusl.
2.1. D¢ dexTuBHbI KOIDOULINEHT pa3MHOKEHHS U 2 1 0 3
PEaKTHBHOCTb.
2.2. Pacuet Kygp¢ U p Uepe3 CKOPOCTH MPOLECCOB. 2 1 0 3
2.3. |®opmyna 4-X COMHOXKHUTENEH Il peaKTOPOB Ha 2 1 0 3
TEIUIOBBIX HEHTPOHAX.
2.4 [TprMepbI KPUTHIECKHUX MACC U Pa3MEpOB. 0 1 0 3
4. Bocnipon3BoaCTBO SIICPHOTO TOILIMBA.
4.1.  |[IpuHIMOMaIbHAS BO3MOXHOCTH BOCIPOM3BO/ICTBA, 2 1 0 3
HEOOXOUMBIC U JIOCTATOYHBIE YCIIOBHSI
4.2 KoadduureHTs BOCIPOM3BOICTBA U UX CBA3b CO 2 1 0 3
BpPEMEHEM YIBOCHHSI Pa3BUTHSI MOIITHOCTEH.
S. OOpaTHbIe CBSI3M B peaKTope.
5.1.  |ObpatHbIe CBs3M aTOMHOM AJIEKTPOCTAHIINH. 2 1 0 3
5.2 OOpartHBbIe CBS3M SACPHOTO peakTopa W UX BiausHuE | 1 0,5 0 3
Ha 0€30MaCHOCTh PEAKTOpa.
5.3.  |EcrecTBeHHBIC U pYKOTBOPHBIC TTACCHBHBIC 1 0,5 0 3




oOpaTHBIC CBSI3M (3AIUTHBIE CBOMCTBA PEAKTOPOB).

6. 3anac peakTHBHOCTH M €r0 KOMIIEHCAIHS.
6.1. Heo0xommMocTh MMETh 3amac peakTUBHOCTH. 2 0,5 0 3
6.2. CriocoObl KOMITEHCAIIMH 3a11aca PEaKTUBHOCTH. 2 0,5 0 3
7. YpaBHeHus nepenoca Heiirponos, YIIH, u ero
CONPsI’KEeHHOE YPAaBHEHHE B OnlepaTopHoii hopme.
7.1. Oneparopsl YIIH u conpsbxkennbie. CBoiicTBa 2 0 0 3
OIIEPATOPOB.
7.2. Teopus manbeix Bo3myieHnui. [IpubimxeHHbie 2 2 0 3
HaXO0XKJICHUS KOO PHUIIMEHTOB YYBCTBUTEIHHOCTH.
7.3. OO6miee, aCHMITOTUYECKOE M YCIOBHO-KPUTHYECKOE
1 0 0 3
pemenus YIIH
7.4 dopMyta 0OpaTHBIX YaCOB — CBS3b PEAKTUBHOCTH H 1 5 0 5
NIEPU0JIa PEaKTOpa.
Hroro 3a 7 cemectp: 32 16 0 60
9. CrieKTp HEeMTPOHOB 1JIf1 CTAIMOHAPHOM,
TOMOTeHHOM, 0eCKOHEeYHOH cpe/bl
Pa3MHOKAKOIIEH Cpebl.
9.1. [Ipeanoceuiky K BO3MOKHOCTSAM U IIPAKTUYECKOU 2 0 0 5
I[EHHOCTHU pacyeTa.
9.2. |BwIBOA ypaBHEHHIA B TPYIIIIOBOM IIPE/ICTABICHUH. 4 2 0 2
PekyppeHTHOE COOTHOILIEHHE.
11. BriBoa ypaBHEeHUSI KHHETHKA UCXO U3
0ajlaHCca «CpPeIHUX» HelTPOHOB.
11.1 |BwiBog ypaBHEHHS KHHETHKA UCXOMS U3 OallaHca 2 0 2
«CPEIHUX» HEUTPOHOB.
12. AHaJMTHYeCKHE PellleHUs1 YPABHEHHU I
KHHETHKH.
12.1 |OOmiee penieHue. 2 0 3 2
12.2  |OnHa rpymnima 3ama3/apIBalonuX HEHTPOHOB. 2 2 3 2
12.3 |OOpameHHOE peneHne ypaBHEHHH KHHETHKH. 2 2 2 2
12.4  |Pemenne YK B mpuOmmkeHUN cKayka Ha 2 2 2 2

MI'HOBCHHBIX HeﬁTpOHaX.




13. Ko3ppuumeHTHI peAKTUBHOCTH U MX OLlEHKA ISl
H/1€aJIM3MPOBAHHOI0 TOMOT€HHOI0 PEaKkTopa.

13.1 |Onpenenenue K03PPUIUCHTOB PEAKTHBHOCTH. 2 1 2 2
Temneparypusie KP.

13.2  |OcoOGeHHOCTH MOITHOCTHOTO U JOMIIIICPOBCKOTO 2 0 2 4
KP.

14. Ko3¢p¢uuneHThl peakTHBHOCTH U 3aN1aChI
peakTuBHOCTH 15 peakTtopoB BBOP, PEMK,
BH.

141 |KoadduimeHTsl peaKTHBHOCTH M 3aI1achl 2 0 2 4
peaktuBHOCTH Ui peakTopoB BBOP, PEMK, bH.

15. YpaBHeHUs] JUHAMHMKH PEaKTOPOB.

15.1 |OOwmmuii BUJT YpaBHEHUI JTUHAMUKHA cl 2 1 0 4
HCIIOJIB30BaHUEM KOX((PHUIIMEHTOB PEAKTUBHOCTH.

15.2  |[IpubnuxkeHHBIC ypaBHEHUS AUHAMUKH (0OpaTHBIC 2 1 0 4

CBA3HU 110 MOIITHOCTH, HpI/I6HI/DKeHI/Ie MI'HOBCHHOI'O
CKaykKa, npuosmxeHne 0e3 3ana3/bIBalonx
HEHUTPOHOB.

16. AHaJIUTHYECKHE PelIeHHUs 32/1a4 10 JMHAMHUKE
PeaKkTopoB.

16.1 |MenyenHble mporecchl — MPUOIIKEHNEe CKayKa Ha 2 2 0 4
MTHOBEHHBIX HEHTPOHAX.

16.2 |Ilpomeccyl Ha MTHOBEHHBIX HEHTPOHAX. 2 3 0 4

17. AHaJM3 peaKTHBHOCTHOM aBapuu Ha 4-oM 0J10Ke
YepuoobLibekoit AJC.

17. AHanu3 peakTUBHOCTHOM aBapuu Ha 4-oM OJioKe 2 0 0 4
UYepHoObuibekoit ADC.

Hroro 3a 8 cemectp: 32 16 16 44

Bcero: 64 32 16 68

Ipum.: Jlex — nexyuu, Cem/Ilp — cemunapwi, npakmuueckue 3auamus, Jlab — nabopamopnvie 3anamus, CPO — camocmoamenvHas paboma obyuarowuxcs,
Bueayo — eneayoumopnvie 3ansamusi.



6.2. Codepatcanue oucyuniuHsl, CMpyKmypuposanHoe no pasoeiam (memam)

Jlexyuonuwiii Kypc

Conep:xkanue

e HaumenoBaHue pasjaesa

/TeMbl AU CUUTITUHBI

1. IIpuHnunbl padoThl SAEPHOTO peakTopa.

1.1. |Momnocts u konmuecTBO |Llennas peakuus nenenus. bananc Heiitponos. [lonsitue
JEeJICHUH. KPUTUYECKON MAcChl U KPUTUYECKOTO pazmepa peakropa. Pabora

peaxkTopa B 3HEPreTUYecKoM pexxume. CBsI3b MOIIHOCTH U
ckopoctu jeneHuil. JlokanbHOe U IPOCTPaHCTBEHHOE
pacnpeesieHue S3HEPTUH, BbIEISIEMON ITPH JICTICHUH.

1.2. |DHeprosblieneHue Ha MakcumanabHOe KOJIMYECTBO SHEPTUU, HOPMUPOBAHHOE HA OJJH
€IMHUIlY MacChl aKT JeJICHUs Aep, Ha €AUHUIy MacChl JAENSAIIMUXCS SAep, Ha
COXOKEHHOI'O TOIUIMBA. €IMHUILY MaCcChl TOIIMBA, HA €JMHUILY MAcChl BBIIPYKEHHOTO

TOILJIMBA.

1.3. |Hakomnnenue OcrtarouHoe 3HeproBuljeieHre (TpeOoBaHUE PE3EPBUPOBAHMS
PaarOaKTUBHOCTH IIPU sHepronurtanus ['IIH), HEBO3MOXXHOCTb MpeKpalleHus HEeMHON
pabote peakrTopa. peakuuu AeaeHus MrHOBeHHO. ['paduku ocTaTouHOro

SHEProBoIIeNIeHUs TpuOIrKkeHHas popmyna By-Burnepa).

1.4. |IInoTHOCTH MOTOKA JUis BEIYMCIICHUSI Pa3InYHbIX HEUTPOHHO-(DU3UYECKUX
HEHUTPOHOB U €ro XapaKTEPUCTHK TPeOYIOTCS Pa3IUYHbIC HHTETPATbHbIC
UHTETpajIbHbIe IpeCTaBICHUs INIOTHOCTH IOTOKA HEHTPOHOB (CHEKTP
MIPEICTABJICHHUSL. HEHTPOHOB, KOJMYECTBO HEUTPOHOB, IIFOCHC HEHTPOHOB).

2. IenHoii mpouecc aeaeHns.

2.1,  |DddexTrBHBIHI KavecTBeHHOE onucanue 1enHoi peakuuu aeneHus OCHOBHbIE
KO3 UIIIEHT XapaKTePUCTHUKH IETTHOTO Tporecca. DPPEKTUBHBIN
Pa3MHOKEHHUS U KO3 ULUEHT pa3sMHOKEHHUS, Kopp, U Koo (1711 OecKOHEUHO-
PEaKTUBHOCTb. NPOTSDKEHHOH cpenbl). OOmias 3ammch 1j1si TOMOT€HHOW CHCTEMBI

C OZIHOTPYIIIOBBIMU ceueHUsIMU. boiee BaxkHO — oTimuune, Kagpg
oT 1. IloHsiTHE pEaKTUBHOCTH.

2.2. |Pacuer kogpp u p uepes Haubonee obmast popmyna nist pacueta Kopp M peaKTUBHOCTH.
CKOPOCTH IPOLECCOB. VYIpoleHHsIi pacdeT B OAHOTPYIIIOBOM IIPEICTABICHHH.

OreHka npeesIbHbIX 3HaueHUH Kopgp 1 p. [IpumMepsl pacueTHbIX
3Ha4eHuH Kopp U Koo .

2.3. |Dopmyna 4-x Wneonorust popmynsl. [TosicHenne comHoxuTeNneit GopmyIisl
COMHOXKMTENEH JIst JUIsl TOMOT€HHOM Mojienu. PacuetHas opMynna BEpoOsITHOCTH
PEaKTOPOB Ha TEIUIOBBIX  |M30€KaTh PE30HAHCHOI'O 3aXBaTa. BiusHue rereporeHHoro
HEWUTpPOHAX. pacrojIoXKeHUsl MaTeprualioB Ha COMHOKUTENN. BiusiHue Ha Kaogg

BOJI0-YPaHOBOI'O OTHOIIEHHUA. BiusiHue BogoypaHoBoro
OTHOUICHMS Ha KO3(PPHUIMEHT PEaKTUBHOCTHU IO TEMIIEpaType
TEMJIOHOCUTEJIS.

4. Bocnpous3BoacTBO 51/1epHOT0 TOILIMBA.

4.1. |HeoOxomumbie u OmnpeneneHne paciMpeHHOTO BOCIPOU3BOICTBA TOIIMBA.
JIOCTaTOYHBIE YCIIOBUS B03M0OHOCTh BOCIIPOM3BOJICTBA TOIINBA B YPaH-TLTyTOHUEBOM
BO3MOXXHOCTH U ypaH-TopueBoM Iukiax. KoagduimeHrs! kouBepcum,
pacIIipeHHOr 0 BOCIIPOM3BOICTBA M U30BITOYHOT'O BOCIIPOM3BOICTBA.
BOCIIPOM3BOJICTBA.

4.2. |KoapdumueHts JlomycTumble 3HaU€HHs OTHOIICHUS! MAKPOCEUEHHUS 3aXBaTa

BOCITPOM3BOJICTBA U UX
CBA3b C BpEMEHEM
YABOCHUS Pa3BUTHS
MontHocTer. 3Hauennst KB

CBIPBEBOI0 MaTEPHUANIa K MAKPOCEUEHUIO JIETIEHUS JEIISIIErocs
MaTepuana. BiusHue IIoTHOCTH TOIUIMBA U 000TalleHus Ha
rapaMeTpbl BOCTIPOU3BOACTBA. CBS3b BPEMEHH YJIBOCHUS
MOIIIHOCTEH ¢ M30BITOYHBIM KO0()PHUIIMEHTOM BOCIIPOU3BOJICTBA.
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Ha SHEPTreTHYCCKUX
peaKkTopax.

5. OOpaTtHble CBSI3H.

5.1. |OO6patHbie cBsA3u aToMHOU |Onpenenenne NOHATUN «oOpaTHbIe cBA3MY. [lomoxkuTeNnbHbIE U
AJIEKTPOCTAHLINH. OTpHIIATEIIbHBIE 00pAaTHBIE CBSI3H, UX CBSA3b C OE30MACHOCTHIO

ATOMHOM 2JIEKTPOCTAHITUH.

5.2. |OGpatHble cBs3M snepHoro |OnpeaeneHne oOpaTHBIX CBA3EH U MX OMUCAHUE HAa IPUMEpE
peakTopa. ecTeCTBEHHbIe |paboTaromiero peakropa aTOMHOM cranuuu. HemocpencTBeHHbIe
(maccuBHBIE) U UX U CIIOKHBIE (KOMIUIEKCHBIE) 0OpaTHbIe CBSA3H. | TaBHAs mpUYHHA
BIIUSIHUE Ha 0€30MacHOCTh |OOpaTHBIX CBSI3€H — B3aMMOCBS3b TEXHOJIOTHYECKUX MTapaMeTPOB
peaxTopa. U PEaKTUBHOCTHU PEAKTOPa, KaK CIEACTBUE OMMCAHUS

s dexTuBHOTO KO3PduIMeHTa pazMHOKeHUA. PU3NUECKHE
MEXaHU3Mbl U3MEHEHHUS PEAKTUBHOCTU IIPU U3MEHEHUNU
TEXHOJIOTHYECKHUX XapaKTePUCTUK peakTopa (TIOTHOCTS,
pa3Mepbl, TEMIIEpaTypa, JaBJICHUE).

5.3 |EcrectBeHHbIC U [Tpumepst maccuBHBIX cBsizeit (omnmmiep-3g ekt Ha pe3oHaHcaxX
pykoTBOpHbIe maccuBHble |U-238; ecrecTBeHHAs HUPKYISUS U 11p.). [IpoekTHbIe 1
oOpaTHBIE CBSI3U KOHCTPYKLIMOHHbBIE PELICHMS, BIUSIOLIUE HA 3HAUEHUE U
(3amMTHBIE CBOMCTBA MOJIIPHOCTH 00paTHBIX cBs3eil. [Ipumepsl Hanbonee KPYmHBIX
PEaKToOpoOB). aBapwii, 00yciioBiIeHHBIX 00paTHbiMU cBs3siMu (CIIIA, CCCP,

Snonus).

6. 3anac peakTHBHOCTH M €ro0 KOMIICHCALMS.

6.1. |HeoO6xoauMoOCTh UMETH [ToTepst peakTUBHOCTH MPH BBIBOJIC PEaKTOPa HA MOIIHOCThH U
3arac peakTUBHOCTH. €ro OCTaHOBE, U3BMEHEHNE PEAKTUBHOCTH IPU BBITOPAHUU

TOIUIMBA TPEOYIOT HATMYMSI YIPABIISIEMOT0 3amaca
PEaKTUBHOCTH.

6.2. |Crnoco0Osl komneHcanuu |KommneHcanus 3amaca peakTUBHOCTHU JAOJKHA OBITh

3araca peakTUBHOCTH. yrnpasisiemoil. OniepaTuBHbBIN 3a11ac peaKTUBHOCTH
OCYIIECTBIISIIOT C IOMOIIBIO YIPABJISIEMbIX IMOTTIOMIAIOLTUX
CTEp’KHEW. YIIpaBIIEHUE 3a1aCOM PEAaKTUBHOCTH IIPU BBITOPaHUU
ToIJIMBa (yIpaBisieMasi KOHIEHTpalKs NOTJIOTUTENS B
TEIJIOHOCUTEJIE; BBITOPAIOLIUI MOTJIOTUTEND B TOIUIMBE U
Mmatepuanax TBC; cniennanbHble yCTpONCTBA, IOCTPOEHHBIE HA
V3MEHEHUSIX JIaBJICHMS])

7. YpasHenusi nepeHoca HedTpoHoB, YIIH, u ero conpsizkeHHOe ypaBHeHHUE B
oneparopHoii popme.

7.1. |Omneparopsr YIIH u 3anuchIBaIOTCS YpaBHEHUS MEPEHOCA U COMPSIKEHHOE YCIIOBHO-
conpspbkeHHble. CBOMCTBAa  |KpUTHYECKOE B orniepaTopHoil popme. PaccmoTrper ¢pusndeckuit
OIIepaTOpPOB. cMbIca onepatopoB. [TokazaHo U Joka3aHO, YTO COMPSIKEHHbBIE

oreparopsl 001a1al0T 3aMeyaTeIbHbIM CBOICTBOM —
BO3MOXKHOCTBIO «M3MEHEHHUSI 10CIIEI0BATEIbHOCTH
WHTETPUPOBAHUSY.

7.2. |Teopust MabIx Nneonorus Manpix BO3MYIIEHUN MO3BOJISIET HAXOIUTH
BO3MYILIEHU. KO3 PUIIUEHTHI YyBCTBUTEIBHOCTH, JUISI KOTOPBIX AA€TCs
[Ipubnuxenubie omnpezeneHue, 0o6iacte npuMeHeHui u orpanndenus. KU moryr
HaXO0XACHUS OTHOCHUTCS K pa3JInNYHbIM UHTETPAJILHBIM I1apamMeTpam
K03 (HULIHEHTOB (xapakTepucTUKaM) peakTopa — peakKTUBHOCTH, Kod(puirentam
YyBCTBUTEIIBbHOCTH. BOCIIPOM3BO/ICTBA, OOOTAIIEHHIO U COCTAaBY TOILIMBA U TIP.

TouHsble, 1 NpUOIMKEHHBIE U cOBCeM IpyObie orfeHKH KY.

7.3. |O6mee, acumnroruueckoe |[IpuBogutcs obmee pemenue YIIH u ero ananus. [Tomyueno

" YCIIOBHO-KPUTHUUYCCKOC
pewenus YIIH

acuMmnrornyeckoe pemenne YIIH, koropoe mo3pomsier
BBIUHCIIUTD NIEPUOJ (ACHMIITOTUUECKUI) peakTopa. PaccmoTpena
u7eos0rus yciaoBHO kputuueckoro YIIH — pemenne npoOiaemsl
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HAaXO0KJICHUs pEaKTUBHOCTH U3 peweHus YIIH.

7.4  |®opmyna oOpaTHBIX YacoB |J[aH BBIBOJT ypaBHEHHS OOpaTHBIX YacOB - CBSI3U PEAKTUBHOCTHU
— CBSI3b PEAKTUBHOCTU U |peakTopa u nepuoaa. Ilokazano, 4To 3HaueHME epuoja
[IepUoJia peakTopa. U3MEHSETCs 1I0CIe BO3MYIIEHUS U 110CIIE NEePEeXO0AHOT0

nepuoja B cy4ae TOUEHOI'O ypaBHEHUSI KUHETUKU
YCTaHaBJIMBAETCSI ACUMIITOTHYECKOE 3HaYeHUe. DTU CBOHWCTBA
HArJISIIHO HHTEPIPETUPYIOTCS TPUOIMIKEHUEM C OJTHOU
IPYIION 3ara3bIBalOLINX HEUTPOHOB.

8. OaHOCKOPOCTHOE, CTAIIMOHAPHOE YPABHEHHE IePeH0Ca HEMTPOHOB.

8.1. |IIpocTtpaHcTBEeHHBIC VYIIH cymectBeHHO ynpomaercs B 1uddy3noHHOM
pacnpezeneHus IpUOIMKEHNH. 3allMChIBAIOTCS PELIEHUS IPOCTPAHCTBEHHOIO
IUIOTHOCTH MTOTOKA pacripesiesieHus JUIsl yKa3aHHbIX reoMeTpuil. BBogurcs monsaTus
HEHUTPOHOB U LIEHHOCTU B |T€OMETPUYECKOI0 U MaT€pUaAIbHOTO [IapaMeTPOB.

IUIOCKOM U PaccmarpuBaeTcs 1Ba OAX0/1a K PELICHUI0 HAaXOXKAECHUS
LMIMHIPUYECKOM KPUTHYECKHUX Pa3MEPOB — IIPH 33JaHHOM COCTaBE pPeaKkTopa U
peakTopax (FOMOI'€HHBIH U |[IpH 3aJaHHbIX pa3zMepax. M3ydaeTcst HaX0xkKJIeHHs! YCIOBHM ¢
«CJIOEHBII» PEAKTOP). MaKCHMaJbHOW (Ha MpUMEpPE peaKkTopa — UCTOYHHKA HEUTPOHOB
I'eomerpuueckuii u JUI paJuallMOHHON Tepanuu OHK03a00JIeBaHUi) U
MaTepHuaabHbII MUHUMAaJIbHOM yTeuKkaMu HEUTpoHOB. JlaeTcs Tabauna
apaMeTphl. pacyeTHbIX 3HAYEHUI KPUTHUECKUX MAcC U pa3MepoB SAEPHbBIX
PEaKTOPOB C 3aMeITUTESIMHU.

8.2. |DddexTuBHOCTH [Togxox k MpUOIMKEHHOMY BBIYHCICHUIO 3P (EKTHBHOCTH
OTJENIbHBIX OTJIEJILHOTO MOTJIOIIAIOIIETO CTEP>KHSA. 3aBUCUMOCTb
MIOTJIOIIAIOUINX CTEPXKHEH. |3 (PEKTUBHOCTH CTEPHKHS OT €r0 reOMETPUIECKOTO
O PeKTUBHOCTD CUCTEMBI |PACIIONIOKCHHS B AKTUBHOM 30HEe. DU3MUECKOe paCCMOTPEHHE
CTepkHEH (MpuoOmmkeHne |MHTEpPEpEeHIIMOHHBIX YPPEKTOB U UX 3HAYUMOCTH B
napHoOi UHTep(EPEHIMH). |3aBUCUMOCTH OT TEOMETPUU U Pa3MEPOB aKTUBHOM 30HBI.

[TpakTryeckuii cioco0 ydera HHTEpPEPEeHIIMOHHBIX 3P PEKTOB
MCIOJIB3YS NOJXOJ] «ITapHOU UHTEpDEPEHINM.

8.3. |DddexruBHOCTH cucTembl |JaeTcs onrcaHue U Ha3HAUYEHHUE CUCTEM CTEeP)KHEH /st
CTEPIKHEU U UX sHepreTuueckux peakropos BBOP, PEMK, bH n n3smenenns nx
3aBUCHMOCTH OT pekuMa  |3(h(PEeKTUBHOCTU B TEUEHNE KaMIIaHUU MEX]y Meperpy3Kamu.
pabotbl peakropoB ADC.

9. CnekTp HeTPOHOB ISl CTAllMOHAPHOM, TOMOTeHHOM, 0eCKOHEeYHOI cpelbl
Pa3MHOKAIOIIECH Cpeabl.

9.1 [Ipennoceuiku K Jnst pacuera crieKTpa HEUTPOHOB MOKHO UCIOJIb30BATh
BO3MOXHOCTSIM U pemenus YIIH npu HeM3MEHHBIX 3HAYEHUSIX BCEX
MIPaKTUYECKON [IEHHOCTH |XapaKTEpUCTUK PEaKTOpa OT BPEMEHH M MPOCTPAHCTBA.
pacuera.

9.2 |BeiBox ypaBHEHWMII B s HaxOXKOeHUs CIEKTpa HEUTPOHOB B YIPOILIEHHOM BapUaHTE
IpyHIIOBOM VIIH npencTaBisioT B BUae cucTeMbl AU depeHnnanbHbIx
MIpe/ICTaBICHUH. YpaBHEHHUH, 3alMCAHHBIX JIJISl HEPTETUYECKUX TPy
PexyppenTtHOE HeiTpoHoB. [Ip1 3TOM BO3HHUKAET HEOOXOJUMOCTD
COOTHOIIIEHHE. «BBIAYMBIBaTh» MAaKPOCKOIIMUECKHUE CEUEHHU S, KOTOPbIE

aJICKBaTHO OMNMCBIBAIOT NIEPEXO0JT HEUTPOHOB U3 TAHHOM I'PYIIIIBI

B JIpyrue (cedeHue yBoja, CeueHue NepeBoia U3 rpymnisl B

rpyniy, ceueHue 3aMmeuieHne). Oka3plBaeTcs, 4YTo TaKyo

CUCTEMY YPaBHEHUH MOKHO PEIIUTh PEKYPPEHTHBIM CIIOCOOOM.
10. |BbIBOJ ypaBHEeHMii KHHETHKH C HCIIO0JIb30BAHHEM HECTALIMOHAPHOI'O YPABHEHHUS
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NEePEeHoCca HEHTPOHOB M CONPSIZKEHHOI0 YCJI0BHO-KPUTHYECKOI0 YPABHEHHSI.

10.1 |[HeobxoammocTh O6miee pemenue YITH mo3BosisieT moyduTh MTHOBEHHBIC (M
YPaBHEHUI, CBSA3BIBAIOLINX [3aTEM aCUMITOTUUYECKUE) 3HAUECHNUS [IEPUOA peaKTopa A
TOJIBKO MJIOTHOCTh IOTOKA |JAHHOTO UCXOHOI'0 COCTOSIHUS peakTopa. OJIHAKO COCTOSIHUE
HEHUTPOHOB U peaxTopa 00bIYHO U3MEHsIETCA BO BpeMeHHU. [loaTomy 3anaua
PEaKTUBHOCTb CO COCTOUT B MOJIyYE€HUH 3aBUCHMOCTH KOJNYECTBA HEUTPOHOB
BPEMEHEM. (MOIIHOCTH) B PYHKIIMH PEAKTUBHOCTH (B OOIIEM CiTydae

MEHSOIIICICS).

10.2 |CoBmecTHOE perieHue [ToapoOHO paccMOTPEH aIrOPUTM BBIBOJA TOUEYHOTO YPaBHEHUS
IPSIMOTO U COIPSDKEHHOTO |KMHETHKH, OCHOBAaHHbII Ha COBMECTHOM PEILIEHUH YPaBHEHUS
YpaBHEHUU ISt MEPEHOCAaHEUTPOHOB B OTMIEPATOPHON (POpPME U COTIPSIKEHHOTO
IIOJTy4YEeHHUs] UHTETpaibHbIX |(ypaBHeHUs LieHHOCTH). ComnocTaBiieHre 3PPeKTUBHBIX
napameTpoB. OU3NYECKUH |MHTETpaIbHBIX TapamMeTpoB ¢ (usnueckumu (mosst 3H, Bpems
CMBICJI HHTEIPAJIbHBIX ’KM3HU MITHOBEHHBIX HEMTPOHOB, KOJIMYECTBO
11apaMeTpPOB. npenuiecTBeHHUKOB 3H).

10.3 |Pa3genenue nepemeHHbIX |Pa3neneHue BpeMEHHBIX U IPOCTPAHCTBEHHO-?HEPIETUUECKUX
U OTpaHUYEHUS IIEPEMEHHBIX [T03BOJIAET IOJYYUTh YPABHEHUS] KUHETHKHU.
npuMeHeHus ToueyHoro  |[IpuGnnxeHne orpaHMYUBaeT NPUIOKEHUE TOUEYHOTO
YpaBHEHHSI KHHETHKH. YpaBHEHHSI KHHETHKH — PEaKTUBHOCTH HE 00JIee TIOJIOBUHBI JI0JIN

3H.

11. BbiBoj ypaBHeHHsI KHHETHKA HCX01s U3 0ajlaHCAa «CPeIHMX» HEHTPOHOB.

111 BeiBoj ypaBHEHUs B ocHoBe BbIBoJa — onpenenenus 1oau 3H, BpeMeHun xxu3Hu

KWHETUKA UCXO/I U3 |MTHOBEHHBIX HEHTPOHOB, Kypg M pEaKTUBHOCTH
OanaHca «CpeIHUX»
HEHUTPOHOB.
12. |AHajuTHYecKHe pelleHHs YPABHEHUH KHHETHKH.
12.1 |OOmee penienue. Pemenne ypaBHEHMI KHHETUKU HAXOUT C TIOMOLIBIO
npeoOpaszoBanuii Jlamiaca. Oco60 noapoOHO paccMOTPEHO
pemenue ¢ oguoi rpynmoi 3H. Jlnsg 6-tu rpynn 3.H
NoKa3aHbl rpauKy 3aBUCUMOCTH NTEPHOAA OT
PEaKTUBHOCTH.

12.2 |Opnna rpynna AHaJIMTHYECKUE pEeIIeH!Us] ypaBHEHUH KMHETHKH
3aras/bIBaoIUX paccMaTpuBarOTCA Ui Psia KOHKPETHBIX CITy4aes.
HEHUTPOHOB. CranuoHapHO€e COCTOSIHUE peakTopa (MmorydeHue GopmyIisl

0o0paTHOro yMHOXeHHUsI). Pa3roH peakTopa Ha MTHOBEHHBIX
HeHTpoHax (poJib 3ama3AbIBaloIuX HEHTPOHOB). Pemenue
YpaBHEHUN KMHETUKHU C OJHOM I'PYIIION 3aI1a3/1bIBalOIIHNX
HEUTPOHOB (JJaeT KaUeCTBEHHOE MOHUMAHUE O MOBEJICHUH
peaxkTopa B IpOCTEHIIeM aHATUTUYECKOM MIPEICTABICHHH).
PaccmarpuBaroTcs Takoke petieHus ¢ 6-10 rpynmnamMu
3aras3/IbIBaloLINX HEHTPOHOB (ypaBHEHUE OOPAaTHBIX YacoB),
NpUOJIMKEHHOE PELIeHHE C UCIIOIb30BAHUEM HJICOJIOTHH
«CKauKa Ha MTHOBEHHBIX HEUTpOHaX» U 0OpalleHHOe
peleHre YpaBHEHUH KHHETUKH (PEaKTUMETPHI).

12.3 |OOpamieHHOE pernieHme OPVYK — nomy4eH Ucxo/isl 13 TOYSYHOTO YPAaBHEHUS
YpaBHEHHMI KHUHETHKH. KUHETHKH. OCOOEHHO OTMEYaeTcs HeM30eXKHOCTh

npocTpancTBeHHOTOo 3(dekra. BaxkHo, uto B cimydae paboThl
peaKTopa Ha SHEPreTUYECKUX YPOBHSIX MOIIHOCTH U
JOTTYCTUMBIX BO3MYIICHHUSIX PEAKTUBHOCTH, MOXKHO
npeHedpeyb UCTOUHUKOM HEHTPOHOB M ITPOU3BOIHOM
MOIIHOCTH 10 BPEMEHHU.

12.4 |Pemenue YK B [Tpubnmxenue Tpedyer NogpOOHOT0 pacCMOTPEHHUS,

NpUOIHKEHUH CKayKa Ha

IMOCKOJIBKY €I'0 UCITOJIB30BAHHUEC IMPOJYKTHBHO IJIA
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MI'HOBCHHBIX HeﬁTpOHaX.

AQHAJIMTUYECKUX PELICHUN YPaBHEHUN JUHAMUKHU IIpU
MEJIEHHBIX IEPEXOJHBIX MPOLECCAX.

13. |[Ko3¢puumueHThl peaKTUBHOCTH M UX OLIeHKA /I M1eaJTN3HPOBAHHOI0
TOMOT'€HHOI0 peakTopa.

13.1 |Omnpenenenune BBoautcs nonstre K03(pPpUIneHTOB peaKTUBHOCTH.

K03 dULIIEHTOB PaccmaTpuBaroTCst BO3MOXKHOCTHU pacueTa Kod(hPpHUIHeHToB

PEaKTUBHOCTH. PEaKTUBHOCTH JUIsl UICAIN3UPOBAHHOIO TOMOT€HHOT'O

Temneparypubie KP. peakTopa. BelieneHbl COCTaBISAIONIME TEMIIEPATYPHOTO
Kod((UIMeHTa PEaKTUBHOCTH, CBS3aHHBIE C U3MCHEHHUEM
IUIOTHOCTHU U Pa3MEpPOB PeaKkTopa, C U3MEHEHHE cpeiHen
TEeMIIepaTypbl HEUTPOHHOTO ra3a u ¢ Jlomep 3pdexTom.
PaccmaTpuBaercs 3aBUCUMOCTh PEaKTUBHOCTH OT
M3MEHEHUH IUIOTHOCTU PEeaKTopa 3a CYET BHELIHETO
JTABJICHHUS.

13.2 |Ocobennoctu ITpu onpenenennn MKP, kak yacTHON TPOM3BOJHON — OH
MOIIIHOCTHOTO U OKa3bIBaeTCs HYJIEBbIM. BBOAUTCS MOHATHE
nomnruieposckoro KP. acumnrornyeckoro MKP, KOTOpBIi1 sIBIs€TCS B3BELIEHHON

CyMMO# BceX KO3((HUIIMEHTOB pEaKTUBHOCTH U UMEIOLIUI
CMBICJI TOJIBKO NPU OTPULIATEILHOM €r0 3HAYCHHH.

Jnst nensiuxcst HyKJIUA0B K KaK IPaBUIIO CEYCHHE
paZvalliOHHOIO 3aXBaTa MEHbIIIE, YEM CEUEHUE JETICHUS.
Kazanocs Obl1, 1151 3TOro cinyyas Jlomiep-3pdexT aomken
ObITh noJoxkuTeNEeH. [loka3aHo, 4To U ISl IENSIILUXCsl
HykiuoB Jlomiep-addexT yaiie Bcero oTpuiiaTeseH.

14, Ko3¢gdpuuneHThl peaKTHBHOCTH U 3alIaChl PEAKTUBHOCTHU J1J151 peakTopoB BBOP,
PBMK, BH.

14.1 |KoaddumueHTs JlaHbl onMcaHus UCTIONB3YEMBIX B INTEPATYpE
PEaKTHBHOCTH U 3amachl  |KOA((UIMEHTOB PEAKTUBHOCTH JIJISl OTEYECTBEHHBIX
PEaKTUBHOCTH IS HHEPreTHUECKUX peakTopoB. OOpalieHo BHUMaHUE Ha
peaktopoB BBOP, PEMK, |paznuuHylo TpakTOBKY IPH ONMCAaHUM PEAKTOPOB HA
bH. TEIUIOBBIX M Ha OBICTPBIX HEUTPOHAX.

15. YpaBHeHUs] AJMHAMHMKH PEeaKTOPOB.

151 |OOmmii BuJ ypaBHEHHUM |PaccMOTpeH alropuT™ NOCTPOSHHS ypaBHEHUNH KHHETUKH C
TMHAMUKA C|0OpaTHBIMH CBSI3SIMH — YPaBHEHHI AMHAMUKH. 151
HCMOJIb30BaHUEM peanu3alyy K ypaBHEHUSAM KHHETHKH HE00X0AUMO
ko3 (ppurmeHToB 00aBUTH YPaBHEHHE, OMMCHIBAIOIIEE 3aBUCUMOCTh
PEaKTUBHOCTH. PEaKTUBHOCTH PEAKTOpa C yYETOM U3MEHEHUS €ro

XapaKTepUCTHK U, CIEI0BaTENbHO, peakTUBHOCTH. [Ipu 3TOM
BO3HHUKAET TPeOOBaHUE K 3allUCH YPAaBHEHUH, CBA3BIBAIOIINX
XapaKTEPUCTHK PEAKTOPA C €r0 MOUTHOCTHIO.

15.2 (IIpubnmxeHHbIE [Tpu oueHb MeATICHHBIX U3MEHEHHUSX MOIIHOCTH (MaJible

YpaBHEHHS TUHAMUKA
(oOpatHbIe CBSI3U MO
MOIIHOCTH, TPUOIMKEHNE
MI'HOBEHHOT'O CKauKa,
npubImKkeHue 6e3
3ara3/bIBAIOIINX
HEWUTPOHOB.

BO3MYILIEHUSI PEAKTUBHOCTH ) MOXHO MOJY4UTh
AQHAINTUYECKUE PELICHHS] 3aBUCMOCTH MOLIHOCTHU OT
BPEMEHHU C YyU4E€TOM OOpaTHBIX CBSI3e€H IO MOIIIHOCTH
peaxTopa. [Ipu 3TOM HCTIOIB3yETCS MOHATHE
ACUMITOTUYECKOTO0 MOIIHOCTHOTO K03 puiinenTa
PEaKTUBHOCTH, CBSI3aHHOTO CO BceMu K03 dunmenramMmu
peakTUBHOCTH. CyIIIECTBEHHOE YIPOLIEHUE YPAaBHEHU I
JUHAMUKHU JaeT MpUOIIKEeHNe CKayKa Ha MTHOBEHHBIX
HelTpoHax. [loka3aHo, 4TO BO3MOKHOCTh aHAJTUTHYECKUX
pELIEHUI TEM NIPUEMIIEMEN, YEM MEHBIIIE TEIIIOEMKOCTh
CUCTEMBI.

Psan 3anad no TuHaAMUKE MOKHO PEIIMTH aHATUTUYECKH,
KOTI'JIa P€aKTUBHOCTh, BBOJIUMAsl B PEAKTOP, MPEBBIIIAET
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‘non}o 3a1a3/(bIBAIOIINX HEUTPOHOB.

16. |AHaJHMTHYecKHe pelleHHUs 32124 M0 AMHAMHKE PeaKTOPOB.

16.1 |[MemieHHbIE MPOLIECCHI — PaccmarpuBaercs perieHue 3a/1a4 1Mo 3aBUCUMOCTH
NpUOINKEHNE CKauKa HA  |MOIIHOCTH PEakTopa BO BpEMEHHU IIpU 0OpaTHOM CBSI3U 110
MT'HOBEHHBIX HEMTPOHAX. |MOIIHOCTH, IO 0OPAaTHOM CBS3M IO MOLTHOCTH U TIOTEpe

PEAKTUBHOCTH U3-3a BHITOPAHUS TOILIMBA.
16.1 |IIpomecch Ha [Toapo6GHO paccMaTpuBaeTcs pelieHUE YpPaBHCHUS
MT'HOBCHHBIX HEMTpOHAX. |IMHAMUKHU B MpuOIIkeHusx 6e3 3H, 6e3 motepu TerioBoi
sHepruu (aguadaTHUecKue yCIOBHs) U 0OPaTHOM CBSA3H 110
CpefHel TeMIlepaType BCEro peakropa.
17. |AHagu3 peaKTHBHOCTHOI aBapuu Ha 4-oM 0;10ke YepHoObLIbcKOH ADC.
17.1 |Ananu3 peakTUBHOCTHOH |PaccMOTpeHbI HEUTPOHHO-(PU3UUECKUE TPUINHBI aBAPUU —

aBapuu Ha 4-oM OJ0Ke
YepHoObuibckoit ADC.

MOJIOKUTEIBHBIN BbIOET pEaKTUBHOCTH MPU BBEIACHUU
MOTJIOUIAOIIMX CTEPKHEN B aKTUBHYIO 30HY peakTopa,
MOJIOKUTEIBHBINA TapOoBOM 3 (PeKT peakTUBHOCTH, Maast
CKOPOCTb BBECHMS MOTJIOIAOIIUX CTEPKHEN B aKTUBHYIO
30HY peakTopa. OTMEYEHO OCHOBHOE HApYILICHUE
periaameHTa — paboTa peakTopa ¢ HeZJ0IyCTUMbIM
KOJIMYECTBOM CTEp>KHEH B aKTUBHOM 30HE

Hpaxmuuecxue/ceMuHapCKue SAHAMUA

Conepxanue

No HaumenoBaHue pasjaesa

/TeMbl AN CHUTIHHBI

1. IIpuHuMnbI padoThl A/1IEPHOTO0 peaKTopa.

1.1. MomuHocTs 1 KonmuectBo |Pabora peaktopa B 3HepretuueckoM pexume. CBs3b
JICJIICHU . MOIIIHOCTH M CKOPOCTH  JICJICHUH. JlokanbHOE

IPOCTPAaHCTBEHHOE pAaclpe/ieiieHue SHEPruM, BbLAEIIEMOMN
IIpU JICJICHUU.

1.2. DOHepro.blJIeIEHUE Ha MakcuManbHOe KOJIMYECTBO HSHEPIUH, HOPMHUPOBAHHOE Ha
€IMHUIlY MacChl pa3iINyYHbIE BETUYHHBI.
COYOKEHHOI'O TOIIJINBA.

1.3. Hakomnenne OcratouHoe HSHeproBeieneHre. [paduku  OCTATOYHOTO
PaaMoOaKTUBHOCTH NPU SHEPrOBBIICIICHUS.
paboTe peakTopa.

1.4. IInoTHOCTH MOTOKA Hcnonp30BaHNE MHTETPAIBHBIX IPEACTABICHUN IUIOTHOCTH
HEUTPOHOB U €0 IIOTOKAa HEWTPOHOB Il BBIYUCIIEHUS CKOPOCTEM pEaKLUM,
UHTETpaJIbHbIE KOJINYEeCTBA HEUTPOHOB, (IItOEHCA.

MIPEJICTaBJICHHUSI.

2. IenHoii npouecc aeaeHns.

2.1. D¢ dhexTuBHBIH D¢ dexTuBHBIN KOAPPUIUEHT pa3MHOKEHUS, Kopp, U Koo (7151
kod(ppurmeHt OECKOHEUYHO-TIPOTSDKEHHOW  cpepl). OOmrast 3amuch ISt
Pa3MHOXXEHHUS U TOMOTE€HHOM CHCTEMBI C OJHOTPYNIIOBBIMH CEUYEHUSIMHU.
PEaKTUBHOCTb. PeakTHBHOCTD.

2.2. Pacuert kop¢ U p uepes VYrpouieHHslii pacueT B OJHOTPYNIIOBOM INPEJICTABICHUU.
CKOPOCTH IIPOLIECCOB. OneHKa peesIbHbIX 3HAYCHUH Kopgp U P.

2.3. ®opmyna 4-x BnusiHue TreTeporeHHOro pacrojoXEeHUs MaTepuajoB Ha
COMHOXHTENEH JIst coMHOXHUTenu. Bnusaue Ha  Kspp  BOAO-ypaHOBOTO
pEaKTOpOB HA TEIUIOBBIX  |OTHOLIEHMA. BinsHMEe BOJOYpPaHOBOTO OTHOUIEHMSI Ha
HEUTpOHAX. koa(urmeHt PEaKTUBHOCTH o TeMneparype

TEMJIOHOCUTEJIS.

2.4 IIpumepbl KpUTHYECKUX ITpuMeppl KpUTHYECKMX MacC W pa3MEpoB Ul PEAKTOPOB

MaccC U pa3MepoB. LWIMHJIPUYECKOH, chepruueckol U NpsIMOYToJIbHOM Gopmoii
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M3MeHeHNe HYKJIMIHOTO COCTABA TOILIMBA MPH padoTe peaKkTopa

3.1. OnHOCKOPOCTHBIE AHaTUTHYECKUE PELICHUs JUIl OCHOBHBIX TSKENBIX sep.
muddepeHranbHbIe [TpuMepbl 3aBUCHUMOCTH KOJMYECTB HYKJIUZA B (YHKUUH
ypaBHEHMsI JUI pacyera BPEMEHHU JUIsl pa3HbIX TUIIOB PEAKTOPA.

COCTaBa TSKEIBIX sSIIEpP B
(GYHKLINU BpEMEHH U UX
pereHusl.

3.2. JluHaMuKa cocTaBa [TpubnnxenHoe pemeHue Uil JaHHOTO HYKIMJIA IIpU
OCKOJIKOB JICTICHHSI BO UCTIOJB30BAaHUU KyMYJIATUBHOrO BbIXOAa. KommuectBo u
BpeMs pabOThl pEAKTOpa.  |paJlMOAKTUBHOCTh OCKOJKOB JICJIEHUS II0CIE€ OKOHYAHUs

pabotsl peakTopa. [IpuMepbl HHTErpaIbHBIX XapaKTEPUCTUK U
3aBUCUMOCTh HX 3HAa4eHHUH OT BPEMEHHU II0C]Ie OCTaHOBA
peakTopa.

3.3. ['myOunHa BeITOpaHus Omnpenenenne  TIyOMHBI  BBITOpaHUsA  (3aBHCHUMOCTh U
TOILIHMBA. OpUYMHbI). EMUHHIBEI U3MepeHus: TIIyOUHBI BBITOPAHHS U HX

cBs3u. OCHOBHBIE COOTHOLICHHMSI MEXKAY MOIIHOCTBIO,
rIyOMHOW BBITOpPaHMS, BPEMEHEM HAXOXJIEHHUS TOIUIMBA B
peaxTope.

3.4. [lepexoanble mpoLecchl CranuoHapHble KOJUYECTBA sJep LIENOYeK U 3aBUCUMOCTh OT
IIPY OTPABJICHUH PEAKTOpa |IJIOTHOCTH  TMOTOKa  HeitponoB.  KommuectBa  simep
AIpaMu caMapus u (oTpaBieHue) B GyHKLUU BPEMEHU IpU ObICTPOM U3MEHEHHUH
KCEHOHA, a TaKKe pu MOITHOCTH TIPH TOAJEPKAHUH ITOCTOSHHBIM HOBOTO YPOBHS
W3MEHEHMSX MOILIHOCTH U H3MEHEHHE MOULIHOCTH 0e3 ee MOoJep KaHus.
KOHIICHTPALMU HeNTYHUs. |PasnmuuHble crieHapuy.

4. Bocnpoun3BoacTBO siIEPHOTO TOILIMBA.

4.1. HeobxonuMmele u OrmpezenieHre pacHIMPEHHOTO BOCIPOU3BOJACTBA TOIUIMBA.
JOCTaTOYHBIE YCIOBUS Koadduuuentsr  koHBepcuw, BOCIIPOU3BOJACTBA U
BO3MOKHOCTH M30BITOYHOTO BOCITPOM3BOJICTBA.
paclpeHHOro
BOCIIPOU3BOJICTBA.

4.2. Koadduunentsr JlomycTumble 3HaueHHWs] OTHOIIEHUS MaKpOCEUECHHs 3axBaTa
BOCIIPOM3BOICTBA M HX CBIPHEBOTO MaTepHaIa K MaKpOCEUCHHUIO JCTICHUS ACTISAIIEroCs
CBSI3b CO BpEMEHEM matepuana. CBA3b BpPEMEHH YABOEHHS MOIIHOCTEH ¢
YABOCHUS Pa3BUTHS M30BITOYHBIM KO3 PUIIMEHTOM BOCTIPOU3BO/ICTBA.
MOIIHOCTEH.

5. OO0paTtHble CBS3H.

5.1 OOpartnbie cBsi3u aToMHOU |[TonmokuTenbHble M OTpHUIATENbHbIE OOpaTHBIE CBS3M, HX
AJIEKTPOCTAHIINH. CBSI3b C 0€30TMaCHOCTHI0 aTOMHOM 3JIEKTPOCTAHIIHH.

5.2. OopartHble cBs3u sAepHOro |HemocpencTBeHHble U CIIOKHBIE (KOMILUIEKCHBIE) OOpaTHBIE
peakTopa, eCTeCTBeHHbIE  [CBsI3U. DH3MUECKUE MEXaHU3MBbl M3MEHEHHUS PEaKTHBHOCTH
(maccuBHBIE) U MX BIMSHUE |[IPU U3MEHEHUH TEXHOJOTMUYECKUX XapaKTEePUCTHK PEeakTopa
Ha 0€30MacHOCTh peakTopa. |(IIOTHOCTh, pPa3Mephl, TEMIIEpaTypa, JaBJICHHE).

5.3 EcrectBennble n ITpumepsl  maccuBHbIX  cBs3el  (Hommuep-apdext Ha
PYKOTBOpHBIE MAacCUBHbIE |pe3oHaHcax U-238; ecrecTBeHHass IUPKYISAMUS W Ip.).
oOpaTHbIE CBSI3U [TpoekTHBIE M KOHCTPYKLMOHHBIE PELICHMS, BIUSIOIINE Ha
(3amuTHBIE CBOICTBA 3HAYCHHUE U MOJISIPHOCTH OOPATHBIX CBS3EH.

PEaKTOPOB).
6. 3anac peakTHBHOCTH M €r0 KOMIICHCALIHS.
6.1. Heo6xoauMocTh MMETh [Torepst peakTHBHOCTH TIPW BBIBOJIE PEaKTOpa HAa MOITHOCTh U

3arac pCakKTUBHOCTHU.

U3MEHEHHE pPEaKTUBHOCTH TPU BBITOPAaHUHM TOIUIMBA U
OCTaHOBE peakTopa TPeOYIOT HAIMYHUS YIPaBIIEeMOro 3araca
PEaKTUBHOCTH.
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6.2. Crioco0Ob1 KOMIIEHCAUT OnepaTuBHBI  3amac  PEAKTUBHOCTH  OCYILECTBISIOT  C
3araca peakTUBHOCTH. IOMOILIO  YOPAaBISEMbIX  MOIVIOIAIOIIMX  CTEp>KHEH.
VipaBneHue 3amacoM  pEakTUBHOCTHM IPU  BBITOPaHUU

TOIJINBA.

7 YpaBHeHus nepenoca HeMTpoHoB, YIIH, u ero conpsizkeHHoe ypapHeHue B
oneparopHoii popme.

7.2. Teopus mManbIx Pemenne 3amad 1Mo HAXOXKICHUIO KOIPPUINCHTOB
BO3MYIIICHUM. YyBCTBUTEIBHOCTH 3¢ exTuBHOrO koddurmenta
[Tpubnmxennsle pPa3MHOXKEHH, 3P PEKTUBHOCTH MIOTJIOLIAOIIETO
HaXO0XKJICHUS CTEep>KHs, K03((UIMEeHTa BOCIIPOU3BOJCTBA K BapUalUsIM
KO3 PHUIHEHTOB MaKpOCKOIIMYECKUX CEUYEHUN B TIpyOOM HpHUOIMKEHUH,
qyBCTBUTEIBHOCTH. HE MpUHMMas BO BHHMMAaHUE IIEHHOCTb HEHTPOHOB.

Paccmotpenue (oOcyxaeHue) Bompoca O  BO3MOXKHBIX
HOrPEHIHOCTEN IPyOOro NpuoOIMKEHUS.

7.4 dopmyna oOpaTHbIX YacoB |Pemienue 3agauy Ha OCHOBE ypaBHEHUS OOpaTHBIX 4YacoB
— CBSI3b PEAKTHBHOCTH M [0 HAXOXKJICHUIO PEAKTUBHOCTH II0 HU3MEPEHHOMY
Mepuo/Ia peakTopa. (3a1aHHOMY) TIEPUOY PEaKTOpa B MPUOIMKEHUH OJHON U

HIECTH TPYMI 3ala3/AblBalOIUX HEHUTPOHOB. AJTOPUTM
pellIeHus] U pelIeHHEe MHBEPCHOM 3aJjaud — HAaXOXKICHHE
HepuoJia peakTopa Mo 3aJaHHON peaKTUBHOCTH.

8. OaHOCKOPOCTHOE, CTALIMOHAPHOE YPABHEHHE IIEPEHOCAa HEMTPOHOB.

8.1. [IpocTpaHncTBEHHBIE VIIH cymecrtBeHHO ympomaercs B aAu(GPy3HOHHOM
pacripeie/ieHus! INIOTHOCTH |[IPUOIIMKEHUU. 3anuchIBalOTCs pereHus
IIOTOKA HEUTPOHOB U IIPOCTPAHCTBEHHOIO  pacHpeleieHusl JUIsl  YKa3aHHBIX
LIEHHOCTH B IUIOCKOM H reoMeTpuil. BBOIUTCS TOHATHS T'€OMETPUYECKOro U
LMIMHIPUYECKOM MaTepuaibHOro mnapamerpoB. PaccmarpuBaercs Ba
peakTopax (TOMOT€HHBIM U |[IOAXOAa K  PELICHHI0O HAXOXKAECHUS  KPUTHUYECKHX
«CJIOEHBII» PEAKTOPHI). pa3MepoB — IpU 3aJlaHHOM COCTaB€ pEaKTopa W IpHU

3aJJaHHBIX pa3Mepax. M3ydaercs HaXOKIEHUs YCIOBUH C
MakCUMaJbHOW (Ha NpUMEpPEe peakTopa — HMCTOYHMKA
HENUTPOHOB Ui pasvaloOHHON Tepanuu
OHK03a00JIeBaHMi1) U MUHHMAJIBHON yTeyKamu
HeiiTpoHoB. Jlaercss Tabiuna pacuyeTHBIX 3HAYEHUH
KPUTHYECKMX MacC M pPa3MepoB SACPHBIX PEAKTOPOB C
3aMEJUIMTEISIMU.

8.2. O¢ddexTuBHOCTDH ITonxon K IpUOIMKEHHOMY BBIYMCIICHUIO
OT/ENbHBIX MOTJIOMANMX [3PPEKTUBHOCTH OTAEIBHOTO MOTJIOIMAIOLIETO CTEPKHS.
cTepxHel. DPPeKTUBHOCTH |3aBUCUMOCTh  3(PPEKTUBHOCTH  CTEPKHS  OT €ero
CHCTEMBI CTEpPKHEN TFEOMETPUUYECKOTO PACIIOJIOKEHHS B AaKTHUBHOW 30HE.
(mpubnukeHue napHou duznueckoe paccMoTpeHue UHTEp(PEPEHITNOHHBIX
UHTEephEPEHIINHN). 3pPEeKTOB M UX 3HAYMMOCTH B 3aBUCUMOCTH OT

T€OMETPUH U Pa3MEpPOB AKTUBHOM 30HBI. [IpakTuueckuii
cnocod0  yyera  uHTep(pepeHIMOHHBIX  3(hdekToB
MCIOJIB3YS NOJXOJ] «IIapHOU UHTEphEPEHINM.

8.3. D¢ dextuBHOCTH cucTeMbl |JlaeTcs omuMcaHue M Ha3HAYEHUE CHCTEM CTEp>KHEH s
CTEP’)KHEU U UX sHeprernueckux peakropoB BBOP, PBMK, BH wu
3aBUCUMOCTH OT p&KHUMa  |U3MEHEHHS HX HPPEKTUBHOCTH B TEUEHHE KaMIIaHUU
paboTel peaktopoB ADC. |MeXIy neperpy3kamu.

9, CrnekTp HeMTPOHOB JIsl CTALIMOHAPHOH, TOMOT€HHOM, 0eCKOHEYH O cpeabl
Pa3sMHOKalOLIeil Cpeabl.

9.2 BriBo ypaBHEHUI B Jns HaxoXAEHUs CHEKTpa HEUTPOHOB B YIPOIIECHHOM
IpyHIIOBOM BapHaHTe VIIH npencraBisioT B BHJE CHCTEMBI
MIpe/ICTaBICHHH. qubdepeHIIMaTbHbIX ~ YpaBHEHUM, 3alUCaHHBIX IS
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PexyppentHoe JHEPreTUYECKUX TpyII HEUTpPOHOB. IIpu 3TOM BO3HUKaeT
COOTHOIICHHUE. HEOOXOJUMOCTh  «BBIIYMBIBATb»  MAaKpOCKOIIMYECKUE
CEYCHMS, KOTOpBbIE aJEKBaTHO OIMCBHIBAIOT IIEPEXOL
HEUTPOHOB U3 JaHHOH I'pyIIbl B Apyrue (cedyeHue yBoja,
CeYeHHE IIepeBOoAa U3 TIPYyNNbl B TIPYIIy, CEUYCHHE
3amennenue). Okas3plBaeTcs, YTO TaKyl  CHCTEMY
YpaBHEHUH MOKHO PELINTh PEKYPPEHTHBIM CIIOCOOOM.

12. AHAJIUTHYECKHE PellleHUs] YPABHEHU I KHHETHKH.

12.2 Opna rpynna 3ajauyl Ha OCHOBE pEIICHUN YpaBHEHUN KUHETHUKU C
3ama3/IbIBaoIINX OJTHOM rpynnoit 3ama3/IbIBaIOIINX HEUTPOHOB
HEHTPOHOB. (cralOHapHOE COCTOSIHME, Ppa3rOH Ha MTHOBEHHBIX

HEHUTPOHAX, BBIYHCICHUS ACUMITOTUYECKUX IIEPUOJIOB).
CpaBHeHHE pe3yJbTAaTOB pacdeTa IMOBEICHUS] MOIIHOCTH
peakTopa BO BpPEMEHM C OAHOM u 6-t0 rpynmamu 3.H.
Heo6xoauMoCTh  MCHONB30BaHUSI  CPEIHEr0  3HAUYCHHS
MOCTOSIHHOM ~ pacmaza B (GYHKIUMM  BBEACHHOMN

PCaKTUBHOCTH.

12.3 OO6parieHHoe perieHue Ucnonszys OPVYK HaliTu coeHapuii HeNpepbIBHOTO

YpaBHCHHI KHHCTUKH. BBCJICHUS PEAKTHBHOCTH JIIS TIOJNYYCHHS  3aJaHHOMN
MI0CJICIOBATEIPHOCTH BBIBOJIA PEAKTOPa HA MOIITHOCTb.

12.4 Pemenue YK B Pemenne 3ama4 mo BpeMEHHOMY IMOBEICHHIO MOIIHOCTH

HpI/I6JII/DK€HI/II/I CKa4dkKa Ha |IIpHU BBCACHUHN PCAKTUBHOCTH, 38,BHC$IHICI>1 OT BPCMCHH.
MI'HOBCHHBIX HeﬁTpOHaX.

16. AHAJUTHYECKHE pellleHUs] 32/1a4 N0 AUHAMHKE PeaKTOPOB.

16.1 Mennennsle nporeccel —|Pemenne 3agaum 0 Temme MOTEPU MOUIHOCTH 0e3 ee
NpUOIMKEHNE CKavKa Ha | pEeryJIMPOBAHUS C Pa3IMYHBIMU 3HAYCHUSIMUA O0PAaTHOU CBSI3U
MI'HOBEHHBIX 10 MOIITHOCTH.

HEUTpPOHAX.

16.2 [Tporeccrl Ha [Togpo6HO  paccMmaTpuBaeTCs ~ peIICHHWE  YpaBHEHUS
MIHOBEHHBIX JUHAMHUKU B npubamxeHusx 6e3 3H, 6e3 norepu temoBoi
HEHUTpPOHAaX. sHepruu (aguabaTHyecKhe ycJIoBUs) U OOpaTHOW CBSI3U IO

CpelHeW Temmeparype BCero peakrtopa. BimsHue yuera
3ara3/bIBAIONINX HEUTPOHOB.

Jlabopamopnule 3ansamus

Ha3panue 1a0opaTopHoii padoThI
HaumenoBanue pa3jaeina

Ne
/TeMBbI TUCIUTINHDBI

12 AHaJuTHYeCKHe pellleHUsl YPABHEeHUII KMHETHKH.

12.1 [OOuee pernieHue. JL.p. 1 "YpaBHeHME TOUEYHOW KMHETUKHU Oe3 yueTa OOpaTHBIX

12.2 |Opna rpynma cBs3eil. BBoJ peakTMBHOCTH B KpUTHUYECKUN peakTop”
3ara3/IbIBAIOLINX JL.p. 2 "YpaBHeHHE TOYEUHOW KHHETHKH 0€3 yueTa 0OpaTHBIX
HEHUTPOHOB. cBs3eil. BBog HEMTPOHHOTrO UMIYJIbCaB KPUTHUECKUN peakTop"

12.3 |OGpamienHoe perieHne JLp. 3 "YpaBHeHUE TOUEUHON KMHETUKH O€3 yueTa 0OpaTHBIX
ypaBHEHUN KHHETHKH. cBsi3eil. BBOJI HEUTPOHHOTO UMITYJIBCAB MOJAKPUTUYECKUI

12.4 |Pemrenue YK B peakrop"

IPUOITKEHNN CKadKa Ha JLp. 4 "YpaBHEeHHE TOUCUHON KMHETHKHU O€3 yueTa 00paTHBIX
MTHOBEHHBIX HEHTPOHAX. cBsi3eil. BBOJI MCTOUHMKA HEUTPOHOB B KPUTHUECKUH peakTop"
JLp. 5 "YpaBHeHue TOUeUHOM KMHETHKH 0€3 yueTa oOpaTHbIX
cBsi3eil. BBOJI pEaKTUBHOCTH B ITOAKPUTUUECKUN PEAKTOP C
HCTOYHHUKOM"




7.

IHHEPEYEHDb

YYEBHO-METOAUYECKOI'O

OBECIIEYEHMA

CAMOCTOSTEJBHOM PABOTHI OBYUAIOIIUXCS MO TUCIUATLINHE

1. Ipesenranuu Kypca;

2. Hayunsle Tpyast UBPAD PAH URL: http://www.ibrae.ac.ru/pubs/151/ (nara o6paienus
25.06.2018)
3. DIeKTpOHHbIH yueOHO-METOIMUECK Il KOMILIEKC JUCIUILTHHE «Du3nuecKas Teopus sAepHbIX
peakTopoB» http://redu.iate.obninsk.ru

8. ®OHJI OIEHOYHBLIX CPEJICTB /I IPOBEJIEHHSI IPOMEXYTOUYHOM

ATTECTAIIMA OBYYAIOIIIUXCS ITO AMCIUITVIMHE

8.1. ITacnopm ¢honoa ouenounvix cpeocme no OUCUUnIUHE

TUIST

Ne
n/n

KounrtpoJsnpyemsble pa3ienbl
(TeMbl) TUCHUILIHHBI

NHaukaTop A0CTHKEHUS
KOMIIETeHIIUH

HaumenoBanue
OLIEHOYHOI0 CPeACTBA
TeKylleH u
NPOMEKYTOYHOM
aTTecTaluu

Texymmii KOHTPOJb, / ceMecTp

1. [TpuHIMIBL pabOTHI A1EPHOTO 3-11K-2; Y-TIK-2; B-IIK-2 KonTponbnas padora 1
peakrTopa.
2. IlenHoii mporecc AeneHus. 3-I1K-2; V-IIK-2; B-TIK-2
3. N3menenne nykauaHoro cocraa |3-11K-2; V-I1K-2; B-TIK-2 KonTponbras padora 2
TOILIMBA ITPU paboOTe peakTopa
4, Bocnpou3BoicTBO siA€pHOTO 3-I1K-2; V-IIK-2; B-TIK-2
TOTLTMBA.
5. OO6paTHbIe CBSI3H. 3-11K-2; V-IIK-2; B-T1K-2 KonTponbnas pabora 3
6. 3amac peakTUBHOCTH U €T0 3-I1K-2; V-IIK-2; B-TIK-2
KOMITEHCAIHSI.
IIpomexKyTOYHBIN KOHTPOJIb, / ceMecTp
|3auer 3-TIK-2; V-TIK-2; B-TIK-2  |Bompocs! K 3auery
Texkyuuii KOHTPOJIb, 8 cemecTp
1. VYpaBHeHus nepeHoca HeUTpoHoB, |3-11K-2; V-I1K-2; B-TIK-2 KonTponbHas padora 1
VIIH, u ero conpskeHHOE
YpPaBHEHHUE B OIIEPATOPHOMN
dbopme.
2. OpnnockopoctHoe, ctanmonapraoe (3-11K-2; V-T1K-2; B-TIK-2
ypaBHEHHE IlepeHoca HEUTPOHOB.
3. CriekTp HEMTPOHOB IS 3-I1K-2; V-TIK-2; B-TIK-2 KonrtpomnsHas padora 2
CTallMOHAPHOW, TOMOT€HHOM,
OECKOHEUHOMU CpeJIbl
Pa3MHOKAIOIIEH CpEaBbl.
4 BriBog ypaBHenwit kunetuku ¢ |3-11K-2; V-I1K-2; B-I1K-2
UCTOJIb30BaHUEM
HECTAI[MOHAPHOTO YpaBHEHHSI
[IEPEHOCAa HEUTPOHOB U
COTPSDKEHHOTO YCIIOBHO-
KPUTHYECKOT'O YPaBHEHHSI.
5 BbIBOJ ypaBHEHUS KHHETHKA 3-1IK-2; V-TIK-2; B-IIK-2  |KonTponbHas padota 1

UCX0/d U3 OanaHca «CpeaHUX»
HEWTPOHOB.
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6 AHanUTUYECKHUE PEILICHUS 3-11K-2; V-TIK-2; B-TIK-2 Konrponbnas pabora 1,
ypaBHEHUN KHHETHKHU. Jlabopartopnast pabora 1-5
7 Koadduunents! peaktusHoct 1 |3-11K-2; V-IIK-2; B-IIK-2  |KonTponsHas pabdota 1
WX OIICHKA JJIs
UACATH3UPOBAHHOTO
TOMOTEHHOTO PEaKTopa.
8 Koaddunmentst peaktuBHocty U |3-11K-2; V-T1K-2; B-TIK-2 KonTponbHas padora 1

3arachl peaKTUBHOCTH IS
peakropo BBOP, PEMK, BH.

ITpoMe:KyTOUYHBII KOHTPOJIb,3 ceMecTp

| Dx3amen | DK3aMeHaLMOHHEIH GHIeT

8.2. Tunoevie KonmpovHble 3a0anUA UIU UHbIE MAMEPUATIbL, HEOOXO00UMBbLE 0I5 OUEHKU 3HAHUIL,
YMeHUil, HA8bIKOG U (UnU) ONbIMA OeAmMeNbHOCIU, XaPAKmMePU3yujue I3mansvt hopmuposanus
KoMnemeHnuyuil 6 npoyecce 0C60eHUs 00paz06ameibHOl RPOZPAMMBbL

8.2.1. Ix3amen 8 cemecmp

a)
1.

oM wN

10.
11.

12.

13.

14.

15.
16.

17.
18.
19.
20.
21.

22

TUIIOBBIE BOIIPOCHI:
KauecTBeHHbI BbIBOJ ypaBHEHUIN KUHETUKU. OCHOBHAs IEPEMEHHAs — KOJIMYECTBO
HEUTPOHOB, KOJINYECTBO JEJICHUH, MOLTHOCTD.
®dopmyna 00paTHOTO YMHOKEHHUS.
Hcnonb3oBanue Gopmyiibl 00paTHOr0 YMHOXKEHUS IIPU KOHTPOJIE 32 HAOOPOM KPUTMACCHI.
Pemenne ToueyHOro ypaBHeHUsI KUHETUKH 0€3 yueTa 3ana3/IblBatoliuX HEUTPOHOB.
Bo3MokHOCTB ynpaBieHHs LENHOHN peakiyel 6e3 Haluyus 3ana3/(blBaoluX HEHTPOHOB.
Pemnenne ToueqHOTO YpaBHEHUS! KHHETUKH B TIPUOIVKEHUH OTHOM TPYIIITBI 3a11a3/IbIBAIOIIIX
HEUTPOHOB (OOIIMIA BUI).
UYacTtHbli ciyyall pelieHus py BBEJCHUH B KPUTUYECKUI peakTop (0€3 MCTOUHUKA)
PEAKTUBHOCTH.
Pemenune ToueyHOro ypaBHEHHsI KHHETUKH C YYE€TOM OJHOM TPYIIIIbI 3ala3/bIBAIOIINX
HEUTPOHOB NP BBEJICHUU B KPUTUYECKUN pPEaKTOpP HEHTPOHHOrO HMMITYJIbCA.
OOparieHHOE pelieHre TOUeYHOr0 YpaBHEHUsI KUHETUKU. PeakTuMeTpsl.
IIpocTpaHcTBEeHHBIN Y3PPEKT U CIIOCOOBI €ro yueTa.
Pemrenne To4e4HOrO ypaBHEHUSI KWHETHKHU C OJTHOM TPYNIION 3amna3bIBaloluX HEUTPOHOB B
npUOJIMKEHUU MTHOBEHHOTO cKauka (auddepeHnnanbaas 1 nHTErpaibHas (OpMBI).
TemnepaTypHblil KO3 HULIMEHT peaKTUBHOCTH [UIsi TOMOT€HHOTo peakTopa. Cocraistomias,
CBsI3aHHAas ¢ U3BMEHEHUSMH Pa3MepOB U IJIOTHOCTH AJep B aKTUBHOH 30He peakTopa B B2 —
NpUOIMKEHUU.
TemneparypHbiit K03 (PULIMEHT peaKTUBHOCTU JUIsI TOMOT'€HHOro peakropa. CocraBisromias,
CBSI3aHHASI C 3aBUCUMOCTBIO CpPEHEN SHEPTUN TEIUIOBBIX HEUTPOHOB OT TEMIIEPATYPhI
AKTUBHOM 30HBI B TPUOIMKEHUN (HOPMYIIBI 4-X COMHOKHUTENEH.
TemnepaTypHblil KO3 HULIMEHT peaKTUBHOCTH JUIsl TOMOTeHHOTo peakTopa. Cocrapistoiias,
CBsizaHHas ¢ gomuiep-3¢ppexroM. MI3MeHeHns CpeiHUX CeYeHUH MOTJIOUIeHNs] HEUTPOHOB B
3aBUCHUMOCTH OT KOHIICHTPAIUH SI/Iep JTaHHOTO HYKJIUAA U TEMIIEpaTyphl.
Ocob6eHHocTh Aoriep-3¢GexT A Iensduerocs HyKIuaa.
Oco06eHHOCTH MOIITHOCTHOTO KO3((HUITHEHTA PEAaKTUBHOCTH. ACHMITOTUYECKHI MOIITHOCTHOM
KOX(UITMEHT PEaKTUBHOCTH.
Koaddurmentsr peaktuBHOCTH 117151 peakTopoB Tuiia BBOP.
Koadduuments! peakTuBHOCTH /U1 peakTopoB Thrna PBMK.
Koaddurmentsr peaktuBHOCTH 17151 peakTopoB Tuma bH.
3amnac peakTUBHOCTH U €r0 KOMIIEHCALUS.
JuddepenunanbHbple ypaBHEHUS JUHAMUKY PEAKTOPOB IPU OOPATHBIX CBA3SIX IO
TeMIIepaType TOIUIMBA U TEIJIOHOCUTEIIS.
. Auddepenunanbable ypaBHEHUS TUHAMUKH PEAKTOPOB NMPU OOPATHBIX CBS3X 10 MOILIHOCTH.
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23. YpaBHEHUs TUHAMUKH PEAKTOPOB NMPH OOPATHBIX CBSA3SIX MO MOUIHOCTH B IPUOINKECHUN

CKayKa Ha MTHOBEHHBIX HEUTPOHAX.
24. uppepeHuuanbHble ypaBHEHUS IUHAMHUKH PEAKTOPOB MPU OOPAaTHBIX CBS3SIX MO TEMIIEpaType
TOIJIMBA U TEMIJIOHOCUTEIIS B IPUOIM)KEHUH CKauKa Ha MTHOBEHHBIX HEUTPOHAX.
25. YpaBHeHHNe TUHAMUKY B IPUOIIKEHIH MTHOBEHHOTO cKauka. Pemenne s cirydast oOpaTHOM
CBSI3U 110 MOLTHOCTH U HAJIMUYUU NTOTEPU PEAKTUBHOCTU M3-3a BHITOPAHUS TOIUIMBA.
26. Perienue ypaBHeHMs] JUHAMUKU IIPY BBEACHUU B PEAKTOP PEAKTUBHOCTU P>Pope
(mpubmmxenne Hopareiima-®ykca). 3aBUCUMOCTh MOIIIHOCTH OT PEaKTUBHOCTH. 3aBUCUMOCTh
MOIIHOCTH, PEAKTUBHOCTH U BBIJICJIIMBLIEHCS SHEPTUU OT BPEMEHH.
27. KayecTBeHHOE OIMMCAHKE TIOBEJCHUS MOLTHOCTH PEAKTOpa BO BPEMEHH IPU BBEICHUH
HOJIOKHUTEIbHON PEaKTUBHOCTU U OOPATHOM CBSI3H 110 MOIHOCTH (IIOJIOKUTEIBHON U

OTPHULIATEIILHON).

28. KauecTBeHHOE OMMCaHKE MOBEACHHSI MOIIIHOCTH PEaKTOpa BO BPEMEHHU IIPH BBEICHUU
OTPHULIATEIILHON PEAKTUBHOCTU U 0OPATHOM CBSI3H 110 MOIIHOCTHU (MTOJIOKHUTEIILHON U

OTPHUIIATEIILHOMN ).

29. ABapus Ha [V 610ke YeprnoObuibckoit ADC. [TpuunHbl aBapuu, CBsI3aHHBIE ¢ 0COOCHHOCTSIMU
HEUTPOHHO-(DU3UYECKUX XapaKTePUCTUK akTUBHOU 30HBI PEMK. Mepomnpusrus,
peanu3oBanHble Ha peakTopax PBMK nocne aBapuu.

0) KpuUTEepUH OLICHUBAHUS KOMIIETCHIINH (PE3YJIbTATOB):
B kpuTepun olieHKH 3HAHUII 110 9K3aMEHY BXOJIAT:

1.ypoBeHb OCBOCHHS CTYJICHTOM MaTepHalia, IPeayCMOTPEHHOTO Y4eOHOM MPOTrpaMMOit;
2. MOJIHOTA U MPABWIBHOCTh OTBETA, CTENIEHb OCO3HAHHOCTH, TOHUMAaHUs U3Y4YEHHOT0;
3. 000CHOBAaHHOCTb, YETKOCTh, KPATKOCTh U3JI0KEHUSI OTBETA;
4. OTBETHI HA IONIOJHUTEILHBIE BOIIPOCHI.

B) OIIMCaHHUC IIKaJbl OLICHUBAHUA:

Ouenka Kpurtepuu oneHku

OTiIn4yHO CTyaeHT I0mKeH:

36-40 - IPOAEMOHCTPHPOBATH TITYOOKOE M MIPOYHOE YCBOCHUE 3HAHUI
IIPOrpaMMHOTO MaTepuana;
- HCYEPIIBIBAIOIIIE, TTOCIIE0BATENILHO, TPAMOTHO M JIOTHYECKH CTPOHHO
U3JI0KUTh TEOPETUYECKUI MaTepHal;
- IPaBHIILHO (POPMYIIMPOBATH OPEICIICHHS;
- IPOJEMOHCTPUPOBATH YMEHUS CaMOCTOATENbHOM paboTHI C
JIUTEpaTypoi;
- YMETh C/IeaTh BBIBOABI 110 M3JIaraéMOMY MaTepuaity.

Xoporio CTyaeHT NO0KeH:

30-35 - IPOJEMOHCTPUPOBATH JOCTATOYHO MOJTHOE 3HAHUE POTPAMMHOTO
Marepuana,
- IPOJEMOHCTPUPOBATH 3HAHNE OCHOBHBIX TEOPETUYECKUX MOHATHH;
JOCTaTOYHO MOCIIEN0BATEIHHO, TPAMOTHO H JIOTHYECKH CTPOIHO
u3araTb MaTepua;
- IPOAEMOHCTPHPOBATH YMEHNE OPUEHTHPOBATHLCS B JTUTEPATYPE;
- YMETh C/IeNaTh JOCTaTOYHO 0OOCHOBAHHbIE BBHIBO/IBI IO U3JIAraeMOMY
MaTepHainy.

Y 10BIETBOPUTEIBHO CTyneHT D0oJKeH:

25-29 - MPOJAEMOHCTPUPOBATH 00IIee 3HAHKNE U3y4aeMOTr0 MaTepurara;
- IOKa3aTh o011iee Bia/IeHNe MOHATUIHBIM aIapaToM JAUCHUIUINHBL;
- YMETh CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYPOH M3IaraeMoro
BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIyEMYIO TTPOTPaMMOil yIeOHYIO
JUTEPaTypy.

HeynosnersopurensHo | CTy€HT I€MOHCTPUPYET:

21



24 y MeHbllIE - HE3HAHUE 3HAYUTEIILHOM YaCTH NIPOrPaMMHOI0O MaTepHaa;

- HE BJIaJICHNE TOHATUIHBIM anmapaToM JUCIUILIIHEI,

- CYILIECTBEHHBIE OLUTMOKU NIPU U3JI0KEHUHU YUeOHOTr0 MaTepuana;
- HEYMEHHUE CTPOUTH OTBET B COOTBETCTBHUU CO CTPYKTYpPOH
M3J1araéMoro BOIpoca;

- HEYMEHHE JIeNIaTh BBIBOJIBI IO M3JIaTaeMOMY MaTepHaiy.

8.2.2. 3auem 1 cemecmp

a)

orwbpPE

o

o~

10.

11.
12.

13.
14.
15.
16.

17.
18.

19.
20.
21.

22.

23.
24,
25.
26.

27.
28.

29.
30.
31.
32.
33.

THIIOBBIE BOTIPOCHI:

[IpsiMble U cONpsKEHHBIE OMEPaTOPhI U UX CBOMCTBA.

@u3NYECKU CMBICI YPABHEHUS U1 LEHHOCTU HEUTPOHOB.

OO6miee, acHMITOTUYECKOE M YCIOBHO-KpUTHYecKoe penieHus YITH.

VYpaBHeHHE 00paTHBIX YacOB. AJTOPUTM BBIBOJIA.

OU3NYEeCKUil CMBICI U CLIOCOOBI BBIYUCIICHUS CPEIHUX (OJHOTPYIIOBBIX CEUEHUN
B3aUMOJICHCTBUS HEUTPOHOB C SIAPaMHU).

dopmanu3M BeIYHCIeHUS KO3PGUIIUEHTOB YyBcTBUTEIbHOCTH. «IIpsimoii» ciocob
BBIUMCIICHUS MAJIBIX BO3MYIICHHHA.

[Tpubnmxennsle 1 rpyObIit cIOcOObI OLEHKHU KO PUIIUEHTOB YyBCTBUTEIHLHOCTH.
BBIBOT 0THOCKOPOCTHOTO CTAllMOHAPHOTO YPAaBHEHUS IIEPEHOCA HEHTPOHOB.
[IpocTpaHcTBEHHBIE pacHpeIesieHUs IIOTHOCTH MOTOKA HEHTPOHOB U IIEHHOCTHU B TNIOCKOM
TOMOTEHHOM H «CJIOEHOM» PEaKTope.

[IpocTpaHcTBEHHBIE pacHpeeeHUs JIOTHOCTH MOTOKA HEUTPOHOB M LIEHHOCTHU B
WINHAPUIECKOM PEaKTOpe.

Onenka 3¢ (HeKTUBHOCTH OTAENIBHBIX MOTIOUIAIOIINX CTEPHKHEH.

Onenka 3¢ ()eKTUBHOCTH CUCTEMBI MOTJIOMAIONINX CTePKHEH (MpUOIMKEeHNe TapHOi
uHTEephEepeHITNN ).

VYrpouieHHOe ypaBHEHHUE NIEpEeHOCa HEUTPOHOB JUIsl PELIEHUsI CIIEKTPaIbHOM 3ajauu.
YpaBHeHHe MepeHoca B TPYNIOBOM MPEACTaBICHUU.

['pynmoBbie KOHCTaHTHI YBOAA, IEPEBO/IA, 3aMEJICHUS] HEUTPOHOBU MX (PU3UYECKUN CMBICII.
AHanuTHYECKOE PElIeHHE TPYMIOBOTO YpaBHEHHS MIEpEeHOCca HEHTPOHOB JIJIsl TOMOT'€HHON

OECKOHEYHOM CpeJibl B CIyyae U30TPOIHOIO paccesHusl HeHTpoHOB. BO3AMOXXHOCTE peanu3anuu

pELIEHNs PEKYPPEHTHBIM aJITOPUTMOM.

«TpaHcriopTHas» MonpaBKa K CEUEHHSM PACCESTHUS.

IlonydyeHne ypaBHEHUS KWHETUKU U3 IPSIMOTO U CONPSKEHHOTO ypaBHEHUH IepeHoca
HEHUTPOHOB. AJITOPUTM BBIBOJIA.

Heo6xonnMocTh BBeI€HUS MPEATIOIOKEHHUS O BO3MOXKHOCTH Pa3/IeIeHuUs IEPEMEHHBIX.
ToueuHoe ypaBHEHHE KUHETUKH U €0 HHTETPAJIbHBIE TAPaAMETPHI.

OO6nacTh NpUMEHEHNS TOYEUHBIX YPAaBHEHUI KHHETUKH. 3aBUCUMOCTh YCIIOBUM MTPUMEHEHHS
0T crioco0a BBE/IEHUS PEaKTUBHOCTH.

OHEProBbIIETICHUE HA €IMHUILY MACChl COXOKEHHOTO TOILIMBA.

I110THOCTH MOTOKA HEUTPOHOB U €r0 UHTETPAJIBHBIE NIPEACTABICHUS.

Hakonnenue pannoakTHUBHOCTH ITpH paboTe peakTopa.

O dexTuBHBIA KO3PPUIHEHT Pa3MHOKEHUS U PEAKTUBHOCTb.

Pacuer k,pp U p uepes3 ckopocTu mpoOLECCOB.

dopmyna 4-X COMHOKUTENEH JIJI1 PEAKTOPOB Ha TEIJIOBBIX HEUTPOHAX.

BnusiHue reTeporeHHoro pacnoyiokeHus Ha 3HadyeHHe MHOXKHUTENEH popmybl 4-x
COMHOKHTEJIEH.

[TpenenvHble 3HaUeHUS Koggp U p.

[ToHsiTHE KPUTHUYECKON MacChl 1 KPUTHUUECKOTO pa3Mepa peakTopa.

@dopmysa BBIYUCIEHUS CKOPOCTEN MPOTEKAHUS SIAEPHBIX PEAKIIUM.

YTeuka HEUTPOHOB U3 PEAKTOPA.

[TprunHBI U3MEHEHUS HYKJIMIHOTO COCTaBa TOIUIMBA MPU paboTe peakTopa.
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34. AHanuTHYECKUE PEIIeHUs] OJHOCKOPOCTHBIX Au(depeHnnanbHbIXe ypaBHEHUH 1s
HAaXOXJICHHUS COCTaBa TSDKEIBIX SAAep B GYHKIMH BPEMEHU.

35. [IpubnrmKeHHas CBSA3b MKy N3MEHEHUEM PEaKTHBHOCTH M BapUALIUEH COCTABIISFOIINX
bopMymy 1715l peaKTUBHOCTH.

36. Jlunamuka coctaBa OCKOJIKOB JICJICHUSI BO BpeMs pabOThI peakTopa.

37. IlpubnmKeHHBIE PEeIICHNSs] HAKOIIJICHUS! OCKOJIKOB JICJICHHS B (DYHKIIMH BPEMEHH C

MCII0JIb30BaHNEM KyMYJISITUBHOI'O BBIXOJA.

38. OueHka paMOaKTUBHOCTH JAHHOTO OCKOJIKA JICJIEHUS 110CIIe OCTAaHOBA peaKkTopa.

39. OrpaBneHue peakropa siapamMu 135-bIM H30TOIIOM KCEHOHA IPH PE3KOM U3MEHEHHH MOLIHOCTH
Y €0 3HAYCHHUS.

40. CraunoHapHoe oTpaBiieHue peakTopa 135-bIM H30TONOM KCEHOHA.

41. I'myOuHa MOHOM MBI B 3aBUCIMOCTH OT IJIOTHOCTH ITOTOKA HEUTPOHOB.

42. OrpaBnenue peakropa sapamu 149-pIM U30TONIOM caMapus PU PE3KOM U3MEHEHUH MOITHOCTH
U €0 3HAYCHHUS.

43. OueHka BpeMEHH JOCTHKEHHS! CTAl[IOHAPHOTO OTPaBJIEHUS] U30TOIIOM camMapusl.

44, KonuuecTBo siiep camapusi ocjie OCTaHOBA peakTopa.

45, «I[IpomeTrueBasi CMEPTh» pPEaKTOpa.

46. [loBeneHNe PeaKTUBHOCTH BO BPEMEHH TI0CJIE OCTAaHOBA PEAKTOpa.

47. TlpyHIMITHATIEHAS BO3MOXKHOCTh BOCITPOU3BOJICTBA JICIISIIIIUXCS SIEP.

48. HeoOXoauMbIe M IOCTATOYHBIC YCIOBUS PACITUPEHHOTO BOCIIPOM3BOJICTBA JCIISIIUXCS SIEP.
49. KoaddurmeHTsl KOHBEPCHH M BOCTIPOM3BOJICTBA.

50. CBs3b K03 PUIIMEHTOB BOCIPOU3BOACTBA C BPEMEHEM YABOCHUS PA3BUTHUS SACPHOM
OHEPIeTHKH.

51. BimsiHEE TUIOTHOCTH TOILIMBA HAa KOA()(PHUIIMEHT BOCTIPOU3BOJICTBA.

52. O6patnsie cs3u Ha ADC u B peakrope. [Ipumepsi.

53. EcTecTBeHHBIC U pYKOTBOPHBIC OOpPATHBIE CBSI3H B SJICPHOM PEaKTOPE.

54. Yo Takoe 3arac peakTUBHOCTH.

55. OcHOBHBIE IPUYUHBI HEOOXOAUMOCTH UMETh 3a1ac PEaKTUBHOCTH.

56. CriocoObl KOMIIEHCAIINH 3armaca PeaKTHBHOCTH.

57. HemocTaTku co3/iaHus 3araca peakTUBHOCTH BBEJICHHEM B aKTHBHYIO 30HY PeakTopa
MOTJIOIIAOIIUX CTEPKHEH.

58. Beiroparoiue morioTUTENN — B KAYECTBE 3araca peaKTUBHOCTH.

0) KpUTEepUH OLIEHUBAHUS KOMIIETEHIIUH (pe3ybTaToB):
B kpuTepun OLieHKH 3HAHUH 110 3a4ETY BXOJAT:

1.ypoBeHb OCBOEHUS CTYJIEHTOM MaTepuaia, IpelyCMOTPEHHOI0 y4eOHON IpOrpaMMoii;
2. IOJIHOTA U IPABWJIBHOCTh OTBETA, CTENIEHb OCO3HAHHOCTH, IOHUMAaHUS U3y4EHHOT0;
3. 000CHOBAaHHOCTh, YETKOCTh, KPATKOCTh U3JI0KEHUSI OTBETA;
4. OTBETHI Ha IONIOJHUTEIIBHBIE BOIIPOCHI.

B) OITMCAaHHMEC IIKaJIbl OLICHUBAHHW A

Ouenka Kpurepum oueHku
OTimm4yHO CTyIeHT NOTKEH:
36-40 - IPOJIEMOHCTPUPOBATH TTTyOOKOE U MPOYHOE YCBOSHUE 3HAHUI

IIPOrpaMMHOTO MaTepHaa;

- HCUEPIBIBAIOLLE, II0CIEI0BATEIbHO, IPAMOTHO U JIOTUYECKU CTPOUHO
M3JI0KUTh TEOPETUYECKUA MaTepra;

- IpaBUWJIbHO (POPMYJIUPOBATH ONPEECIICHNUS;

- IPOJAEMOHCTPUPOBATH YMEHHS CAMOCTOSITEIbHON paboTHI C
JIUTEPaTypoil;
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- YMCTH CACJIATh BBIBOABI IO M3JIAraCMOMY MATCpHAITy.

Xopouio CTyneHT TOKEH:
30-35 - IPOAEMOHCTPHPOBATH JOCTATOYHO MOJTHOE 3HAHUE IPOTPAMMHOTO
MarepHania;

- MPOJAEMOHCTPUPOBATH 3HAHNE OCHOBHBIX TEOPETHUECKUX IMOHATHIA;
JIOCTATOYHO MOCJIEIOBATENHFHO, TPAMOTHO U JIOTUYECKU CTPOIHO
W3JIaraTh MaTepua;

- IPOJIEMOHCTPUPOBATH YMEHUE OPUEHTHUPOBATHCS B JINTEPATYPE;

- YMETh CIIeNaTh JOCTATOYHO OOOCHOBAHHBIC BHIBOJIBI 10 M3JIaATaeMOMY

MaTepuainy.
Y 10BIETBOPUTEIEHO CTyneHT noJmKeH:
25-29 - MPOJAEMOHCTPUPOBATH 00IIIee 3HAHNE U3y4aeMOro MaTepuraa;

- II0Ka3aTb 06mee BJIaJACHUC MMOHATUMHEIM arrapaToM AUCHUIIIIMHBI,
- YMETb CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTypOﬁ nsjaracMoro

BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIyeMYIO MTPOrpaMMoil yueOHyI0
JUTEPATYPY.

HeynosnerBopurensHo | CTyaeHT 1EMOHCTPUPYET:

24 v MeHblIIIe - HE3HAHUE 3HAYMTEIbHON YaCTU MPOrPAMMHOIO MaTepHuaa;

- HE BJIa/ICHNE NOHATUHHBIM allapaToM AUCLUIIINHBL

- CYIIECTBEHHBIC OMIMOKN NIPU M3JI0KEHUHU YIeOHOTO MaTeprana;
- HEyMEHHE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpPOU
M3JIaraeéMoro BOIpPOCa;

- HCYMEHHME JIe1aTh BbIBOJBI 110 U3J1ara€MOMY MaTepually.

8.2.4 Konmponvnaa paboma Nel [ cemecmp

a) THIIOBBIC 3a/IaHKs - OOpasell;
Bapuant 0
1. Dnexrpuueckas momntHocTh ADC 1I'BT. Kakas Mmacca 0CKOJIKOB JieJICHHUS HAKAIUTMBAETCS B
TOIUTMBE 32 OJIH Toj] paboThl? Hackobko OTIMYaeTCs Macca OCKOJIKOB OT MAacChI
pasnenusmuxcs sauep? [pu nenenun Boigensercs 200 MaB sueprun. KIT[I=32%.

2. B pesyibTaTe paanalliOHHOTO 3aXBaTa HEHTPOHOB AxpaMu 22U o6pasyeTcs HECTAOMILHOE SPO

239U ¢ mocTaTOYHO KOPOTKMM MEPHOIOM MONypacnana. B KoHIe-KOHIIOB yCTaHABIMBAETCS
PaBHOBECHOE OTHOIIEHUE KOMmdecTBa anep o U k kommuecTsy saep 22U, KakoBo 310

PaBHOBECHOE OTHOIIEHHUE B IIIOTHOCTH MOTOKA HeTiipornos 1.10%* em?ct. TMepuox monmypacmnana

anep 2°U pasen 23.5 munyThl. CedeHne paaualiOHHOTO 3aXBaTa HelTPoHOB sapamu 222U

paBHo 2,7 GapHa.

3. B naakputnueckuit (po = 0.5B5¢¢) BBEIM OTPULIATEIBHYIO PEAKTUBHOCTD P1 TAKY0, YTO

s dexTuBHbBII KOdQHUIIEHT pa3MHOKEHHUs cTal paBHBIM Kspgp = 0.99. Haiinute 3HaueHue K g

HaJIKPUTHYECKOTO PEaKTOpa U BBEACHHYIO PEAKTUBHOCTh B eAMHHIAX PBogg (Bopp = 0.65%) .

0) KpuUTepuH OlEHUBAHUS KOMIIETCHIIUHN (pe3yIbTaToB):

B kputepun olieHKM 3HaHUI Ha KOHTPOJIBHON paboTe BXOSAT:

1 .3HaHUe TeOPEeTUYECKOr0 MaTepuasa;

2. yMeHUe MPUMEHUTH JJAHHBIC 3HAHUS TIPU PEIICHIH MPAKTHYECKHX 3a/1a4,
3. 000CHOBAHHOCTH, YETKOCTh, KPATKOCTh U3JI0KEHUS OTBETA;

4. yMeHHWE MPOAHAN3UPOBATH TTOYIEHHBIN pPe3yIbTaT.

B) OIIMCaHHUEC IIKaJIbI OIICHUBAHU:
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3anaua 1 oueHuBaercs B 6 6aJUI0B, €CIIM MPABUIHHO HAMMMCAHBI (POPMYJIIbI, HalIeHbI
IIPABUJIbHBIC 3HAYCHUS U3 TaOJIMIl JAHHBIN, HAWJIEH MPaBUWIbHBIA OTBET U IPABUILHO HAIMCAHBI
€IMHUIIBI U3MEPEHHUSL.

3ajaua 2 oueHuBaeTcs B 7 6aJUI0B, €CJIM IPAaBUIbHO HANMCAHbI (POPMYJIbI, Hal1eHbI
NpaBUJIbHBIC 3HAYCHUS W3 TAOJIHIl JAHHBINA, HAWJCH MPaBUIBHBIA OTBET M MPABUIBHO HAIMCAHBI
€IMHULIBI U3MEPEHHUSL.

3anaua 3 oueHuBaercs B 7 0aJUIOB, €CIIM MIPABUIILHO HAMKCAHBI (POPMYIIbI, HAliICHBI
[IPABUJIbHBIC 3HAYCHUS U3 TaOJIMI JAHHBIA, HAWJEH NPaBUIIBHBIM OTBET M IPABUIILHO HAITUCAHBI
€IMHULIBI U3MEPEHHUSL.

BapuanT 0
1. H3BecTHO, uTO B peakTope, padoratoiem Ha MomHocTy 3200 MBT, 3a Bpems
KamnaHuu ucuesnu 4% tsokenbix anep. [lomnas 3arpyska peakropa 66 TOHH TOIUIMBA B
BuJIe oOoramieHHo (5%) nByokucu ypana (UO2). KakoBa BeipabOTKa SHEpTUM 3a
kamnanuto (/x). KakoBa mmrensHocTs kKammnanuu (rox). Kakosa rimyouna
BBITOPAHUSATOIUINBA, BEIpXKEHHAs B enuHuiiax MBT1-cy1/kr. B omHOM akTe neneHus
BbIzenseTcs sHeprust 200 MaB.

2. Peaxrop Haxoamics Ha MormHocTH T net. Hajno HaliTH OTHOIIEHHE KOJTMYECTB JBYX
ockonkoB gencHus (N1/N2), eciii 3TH OCKOJIKH JACTICHUS MMEIOT CIICAYIOIINE
XapaKTePUCTHKH: KYMYJISTHBHBIE BEIXO/IbI paBHBI cooTBeTCTBeHHO &1 = 0,5% 1 &2 = 3,5%,
ceueHus noriouieHus paBHbl 61= 5000 6apH u 62= 50 GapH, NOCTOSIHHBIE pacaja paBHBI
M =10°ctuiy= 10" ¢l Uckomoe oTHOMIEHNE BHIMUCIUTS [T ABYX 3HAYEHMUI
IUIOTHOCTEH OTOKa HEUTPOHOB M BpEMEH pabOThl PeaKkTOpa, paBHBIX COOTBETCTBEHHO D1 =
10%u/cm? ¢, T1=3 roma u @2 =5.10" w/cm? ¢, T2= 0,03 roxa.

3. CKkoibKO BpeMeHU MOoTpedyeTcs, YTOObl B PEaKTOPE CO CBEKUM TOILIMBOM C IJIOTHOCTHIO
nortoka HeiTponoB 10® n/cM%c Hakomunack KoHIeHTpanus auep “*°Sm pasnas 0,99 ot
acuMITOTHYecKOoi. CeueHne MOrTIomeH s HeHTpoHoB axpamu “4°Sm cuurats pasroii 6.10*
OapH.

0) KpUTEpHUH OLICHUBAHUS KOMIIETCHIINH (PE3yJIbTATOB):

B kpuTepun orieHKM 3HAHUI Ha KOHTPOJIBHON paboTe BXOISAT:

1 .3HaHUE TEOPETUUYECKOTO MaTepuaa,;

2. yMeHHEe IPUMEHHUTDH JaHHbIC 3HAHUS TIPU PEIICHUU MPAKTUYECKUX 3a7a4;
3. 000CHOBAaHHOCTb, YETKOCTh, KPATKOCTh U3JI0KEHUSI OTBETA;

4. yMeHHe IPOAHATU3UPOBATh MOYUYEHHBIN Pe3yNbTaT.

B) ONMCaHUE LIKAJbl OLCHUBAHUS:

3anaya 1 oneHuBaeTcs B 6 0aJIOB, €CIIM PaBUIIBHO HAMCAHbI (POPMYJIbI, HAllIEHbI
[IPaBUJIbHBIE 3HAYCHUS U3 TaOJIMIl JAHHBINA, HAlIeH MpPaBUJIbHBIM OTBET U MPABUJILHO HAMCaHBI
CANHUIBI U3SMEPCHHA.

3anaua 2 oueHuBaeTcs B 7 6aJUI0B, €CIIM MPAaBUIBHO HAMMCAHbI (OPMYJIbI, Hall1eHbI
IMpaBHUJIbHBEIC 3HAYCHUA 13 Ta6J'II/III I[aHHBII\/JI, HaI\/'I)IGH HpaBHHBHBIﬁ OTBCT 1 MMPaBHUJIbHO HAITMCAHBI
€IMHUIIBI U3MEPEHHUSL.

3anaya 3 oneHuBaeTcs B 7 0aJIOB, €CIIM MPaBUIIBHO HAMCAHbI (POPMYJIbL, HAllIEHbI
NpaBUJIbHBIE 3HAYCHUS W3 TaOJIMI JAHHBIA, HAWJIEH MpPaBUIBHBIM OTBET M MPABUIBLHO HAITUCAHBI
CANHUIBI U3SMEPCHHA.

8.2.6 Konmponvnas paboma Ne2 7 cemecmp

a) TUIOBBIE 3aJaHUs - oOpasel:
Bapwuant 0
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1. Ornenure 3aBUCUMOCTb 3HAUEHUI M30BITOYHOTO KO3 PHIIMEHTa BOCIIPOU3BOACTBA OT
OTHOIIICHHUS KOJMYECTB AP 2> PU K KOIHYECTBY suep ~ocU I clydas OTCYTCTBHS YTEUKH
HeNUTpoHOB. [IpunaTH, uTO 10% pOXKAAIOIMKXCSH HEUTPOHOB NOIVIONIAETCS BHE TOILIMBA, YTO
CEUeHME 3aXBaTa HEMTPOHOB U CEUEHUS JICIEHUS HE 3aBUCAT OT 00OralleHus TOIUIUBA.

2. OuenHnTte HEOOXOIUMBIH 3aac PEaKTUBHOCTH MPH 3a/JaHHOHN TIIyOMHE BBITOPAHHUS TOIUINBA
5% TspKeNbIX A1ep, JUIUTEIbHOCTH HAXO0KACHUS TOIUIMBA B peakTope 3 roja, CUuTas
CKOpOCTh MIOTEPU PEAKTUBHOCTH ITOCTOSIHHOM, U TEMIT IOTEPU O0YCIIOBJIEH TOIBKO
YMEHBLIECHUEM KOJIMYECTBa JENIAIMXCS siiep (IoTepsl peaKTUBHOCTH U3-3a HAKOIUICHHS
OCKOJIKOB JIJICHUsI KOMIIEHCUPYETCsl HAKOIIJICHUEM JIeNSAIIUXCS SAep IIyTOHUA).

0) KpUTEpHUH OLICHHBAHUS KOMIICTCHIIMH (PE3yJIbTATOB):

B kputepun onieHKM 3HaHUIN Ha KOHTPOJIbHOWU paboTe BXOMAT:

1 .3HaHME TEOPETHUUECKOro MaTepuaa;

2. yMeHHe NMPUMEHUTH JJaHHbIC 3HAHUS NP PEIICHUH MPAKTUYECKHX 3a/1a4;
3. 000CHOBAaHHOCTb, YETKOCTb, KPATKOCTh U3JI0KEHHUS OTBETA;

4. yMeHUe IPOaHAIN3UPOBATH MOIYYEHHBIN pe3ysbTaT.

B) OMMCAHUE IIKAIbl OICHUBAHUS:
3anava 1 onenuBaercs B 10 6amioB, eciiu IpaBUILHO HAMKUCAHBI (HOPMYIIbI, HAMIEHBI
MPaBUJIbHBIE 3HAYEHUS U3 TaOJIUI] JAHHBINA, HAWJEH MPaBWIBHBIA OTBET U MPABWIHHO HAIIUCAHBI
€AVMHUIBI H3MEPEHUS.
3anaua 2 ouenuBaercs B 10 0aiioB, eciy NMPaBHIbHO HAMCAHBI (DOPMYITBI, HAWICHBI
MpaBUJIbHBIC 3HAYCHUS W3 TaOJIUI] JaHHBINA, HAHJIEH MPaBWIBHBIA OTBET U MPABWIBHO HAITMCAHBI
eAMHUIBI U3MEPEHUSI.

8.2.7 Konmponvnas paooma Ne3 7 cemecmp
a) TUIIOBBIE 3aJaHus - oOpasel;
Bapuant 0

1. BoiBenute Gpopmyiy 4yBCTBUTEIBHOCTHU Ko K MAKPOCKOITMYECKOMY CEYEHHIO TOTJIOMICHHUS.
[TpumenuTe ee Ui BEIYUCIEHHS TOTEPH PEAKTUBHOCTHU, 00YCIIOBIEHHONH MaKCUMAaIbHBIM
CTallMIOHAPHBIM OTPaBJICHUEM SIJJpaMU KCEHOHa.

2. Hcnonp3ys miecTUrpynmnoBbIe JaHHbBIE Ui ypaHa-235 U 3alaHHbI{ TIEPHOJ] yIBOCHUS
moutHocTH (35 ¢ u 100 ¢) HaliiuTe peakTUBHOCTh peakTopa.

3. PaccuuTaiiTe rpynmnoBoe MakpoceueHHE 3aMEeANICHUST U €ro BKJIAaJ B MAKPOCEUYECHHE YBOJA MIPH
3aMeJICHUH Ha Spax BOJOPO/Ia B 3aBHCHMOCTH OT IIIUPUHBI YHEPTCTHUECKOMN TPYIIIBL.
Paccmotpets o6nacts aHepruii Bomu3u 100 3B (MukpoceueHus B3SITh U3 CIPAaBOYHUKOB).

0) KpuUTepuH OlIEHUBAHUS KOMIIETCHIUHN (pe3ynbTaToB):

B kputepun onieHKr 3HaHUN Ha KOHTPOJIbHOW paboTe BXOMAT:

1.3HaHUe TeOPEeTUYECKOr0 MaTepuaa;

2. yMeHUe MPUMEHUTH JJAHHBIC 3HAHUS TIPU PEIICHUH MPAKTHYECKHX 3a/1a4,
3. 000CHOBAHHOCTH, YETKOCTh, KPAaTKOCTh U3JI0KEHUS OTBETA,

4. yMeHHWE POaHAIN3UPOBATH TTOYIEHHBIN pe3ysbTaT.

B) OIIMCaHUE LIKAJbl OLICHUBAHUS:
3anaua 1 ouenuBaercs B 10 GayioB, eciau MpaBUIBHO HAMMCAHb! (POPMYIIbI, HAlACHBI
MpaBWJIbHbBIE 3HAUYEHUS U3 TaOJUI] JaHHBIM, HaliJIeH MPaBWJIbHBIN OTBET U MPaBUIbLHO HAITUCAHbI
€MHULIBI U3MEPEHUS.
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3anaua 2 ouenuBaercs B 10 6aysioB, eciu MpaBUIbHO HAMMCAHBI (POPMYITbI, HAlACHBI
MpaBWJIbHbBIE 3HAUYEHUS U3 TaOJIUI JaHHBIN, HalJIeH MPaBUJIbHBIN OTBET U MPaBUIILHO HAITMCAHbI
€MHULIBI U3MEPEHUS.

3amaua 3 onenuBaetcs B 10 6amioB, eciiv MpaBHIIBHO HAIMUCAHBI (DOPMYJIbI, HAMICHBI
NpaBUJIbHBIC 3HAYCHUS W3 TAOJIHIl JAHHBINA, HAWJCH MPaBUIBHBIA OTBET M MPABUIBHO HAIMCAHBI
€IMHULIBI U3MEPEHUS.

8.2.8 Konmponvnasn paboma Nel 8 cemecmp
a) THIIOBBIC 3a/IaHKs - OOpasell;

Bapuant 0

1. BprumciauTe ¥ CpaBHUTE KPUTHICCKUE MACCHI CPEPUUYCCKOT0 M IUIMHAPHIESCKOTO PeakTopa
(TIpu OTHOIIEHUH BBICOTHI IWJIMHJpA K ero paauycy 0,2; 0,8; 1,0 u 2,0).

2. BplunciuTe OTHOIIEHHWE KPUTHUSCKON MacChl TOIUTMBA IIMJIMHIPAa MUHUMAJILHOTO 00beMa K
KPUTHYECKON Macce TOTUIMBA C(hepUIecKOro peakTopa.

3. Tlonaras maTepuaabHBINA TApaMeTp ISl pEaKTOPOB pa3HOU (HOPMBI OJTMHAKOBBIM, HAMIUTE
dbopmy peakTopa ¢ MAKCUMAaJIbHON yTEYKOW HEHTPOHOB.

0) KpUTEpHUH OLICHUBAHUS KOMIIETCHIIMH (PE3yJIbTATOB):

B kpuTtepun olieHKH 3HAaHUI Ha KOHTPOJIBHON paboTe BXOISAT:

1 .3HaHUE TEOPETUUYECKOTO MaTepuaa;

2. yMeHHE IPUMEHHUTDH JaHHbIC 3HAHUS TPU PEIICHUH MPAKTUYECKUX 3a]1aY;
3. 000CHOBAaHHOCTh, YETKOCTh, KPATKOCTh U3JI0KEHUSI OTBETA;

4. ymMeHHe IPOAHATU3UPOBATh MOYUYEHHBIN Pe3yNbTaT.

B) OITMCAHUE LIKAJbl OLCHUBAHMS:

3anava 1 ouenuBaercs B 10 6aymioB, eciiv IpaBUJIbHO HaMCaHbl POPMYJIbl, Hall1€HbI
NpaBUIbHBIC 3HAYCHUS U3 TAOJIUI] JAHHBIN, HAMJICH NPaBHJIbHBIA OTBET U MPABUIBHO HAIMCAHBI
CANHUIBI USMECPCHHA.

3anaua 2 ouenuBaercs B 10 6aysioB, eciau MpaBUIBHO HAMCAaHb! ()OPMYIIbI, HAlAEHBI
IMpaBHUJILHBIC 3HAYCHUA 13 Ta6J'II/III I[aHHBII\/JI, HaI\/IljleH HpaBI/IHBHBIﬁ OTBCT U MMPAaBHUJIbHO HAITUCAHBI
€IMHULIBI U3MEPEHHUSL.

3anava 3 ouenuBaercs B 10 6aymioB, eciiu IpaBUIBHO HAMKMCAHBI HOPMYIIbI, HAlIEHBI
NIPaBUJIbHBIE 3HAYCHUS U3 TaOJIMIl JAHHBIA, HAWJEH MpPaBUIBHBIM OTBET M MPABUIBLHO HAITMCAHBI
CANHUIBI U3SMEPCHHA.

8.2.9 Konmponvnan paboma Ne2 8 cemecmp

a) TUIOBBIE 3aJaHUs - oOpasel:
Bapuant 0

1. VYcraHOBIEHO, YTO KOJIMYECTBO HEHTPOHOB PACTET B PEAKTOPE MO SKCIIOHEHITHATEHOMY
3akony: N(t)=n(0)exp(wt) ¢ mepuomom yaBoerus mMorHoctH T2=20c. B mpubimkeHnu oxH0M
IPYIIIBI 3aMa3/IbIBAIOIINX HEUTPOHOB Haiimute C(t) u BerunciuTe otHouenue C(t)/n(t) mpu
creayroIuMX 3HadeHusax napamerpos: A = 0,07 ¢c; A =1.10"c; P = 0,64%. Boruucnure Takxe
c(t)/ n(t) w1 cTaMOHAPHOTO COCTOSHUS PEeaKTOpa.

Vkazanue. Mcnone3yiite HHTErpaibHy0 GopMy ypaBHeHUs st C(t).

2. B peaxrop Obna BBegeHa peaktuBHOCTH 0.050. K MoMeHTY BpeMeHu t* MOITHOCTE peakTopa
nocturia 1000 Bt. Mcnonb3ys npubinkeHne MTHOBEHHOTO CKavKa, HallIuTe MOILIHOCTb
peaxTopa B MOMEHT BpemenH t* + 500c, eciii B MOMEHT BpeMeHH t* B peakTop Hauaiau BBOJUTh
JIOTIONTHUTENBHO JIUHEHHO BO BpeMEeHH peakTUBHOCTS off ¢ . PaccMoTpuTe Ba ciayyast a1 =0 u
oz = 1.10°.

CpenHee 3HaueHHE MOCTOSHHON pacna/a 3anas3piBarolux Heiitponos A=0.1 ¢,
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0) KpuTEepUH OLICHWBAHUS KOMIETCHUUH (Pe3yIbTaTOB):

B kputepun orneHkn 3HaHUN HA KOHTPOJIBLHON pabOTE BXOIAT:

1 .3HaHHE TEOPETHUYECKOTO MaTepraa;

2. yMeHHE IPUMEHHUTD JaHHbIC 3HAHUS NPU PEIICHUH MPAKTUYECKUX 3a]1aY;
3. 000CHOBAaHHOCTb, YETKOCTh, KPATKOCTh U3JI0KEHUSI OTBETA;

4. ymMeHHe IPOAHATU3UPOBATh MOJIYUEHHBIN pe3ynbTar.

B) OIIMCaHUE LIKAJIbl OLICHUBAHUS:
3amaua 1 onenuBaercs B 10 6amioB, eciy MpaBWIIBHO HAIMCAHBI (hOPMYJIbI, HalICHbI
NpaBUJIbHBIC 3HAYCHUS W3 TAOJIHI JAHHBINA, HAWJCH MPaBUIBHBIA OTBET M MPABUIBLHO HAITMCAHBI
€IMHULIBI U3MEPEHUS.
3anaua 2 ouenuBaercs B 10 6aisioB, eciy NpaBMIIbHO HAIIMCAHBI (HOPMYJIbI, HAWICHBI
MpaBWJIbHbBIE 3HAUYEHUS U3 TaOJUI JaHHBIN, HAJIeH MPaBHJIbHBIN OTBET U MIPABUJIBHO HAITMCAHBI
€IMHULIBI U3MEPEHUS.

Bapuant 0

1. C nomotipio 00paleHHOro pelieHns ypaBHeHU KUHETUKH ISl peakTopa HalllJIl peaKTUBHOCTh
pasuyio p/f = 0,01. B npubimkeHrH 0JJHOI IPYIIIIBI 3aMa3/[bIBAIOIINX HEHTPOHOB HAMIUTE TIEPHO.T
YIBOEHUS MOIITHOCTH PEAKTOpa U BKJIAJl B U3MEPSIEMYIO PEaKTUBHOCTH, BHOCUMYIO COCTABIISIIOIIEH
coJieprKalleil Mpou3BOAHYIO KOJIMYECTBA HEUTPOHOB IO BPEMEHH, I10JI1arasi, YTo J0JIs 3aIla3/(bIBaroIINX
HelTpoHOB 0,64%, MOCTOSHHAS Pacaja 3ama3IbIBAlOIINX HelTpoHos pasHa 0,07¢tu A = 1073c.

2.Peakrtop ¢ ucroynnkom ( = 5.10% n/c) maxomurcs B moakpuTHYEcKOM cocTosHUU. KakoBsl 6ymyT
NOKa3aHMs peakTUMeTpa B IBYX ciydasx. (1). B mporpaMmMHoe o0ecrieueHre peakTuMeTpa He BBEIeHA
COCTaBJISFOLIAsI, COIePIKAILasi UCTOYHUK HEHTPOHOB (p1/B). (2). B mporpaMMHOM obecrieueHUn
UMEETCsI COCTABIISIONIAs, COAepIKaIasi HCTOYHUK HEHTPoHOB (p2/B). Pacuerst (p1/B) u (p2/PB) Hamo
BBINOJIHUTH B MIPHOIMKEHUN O0PAIIEHHOTO PEIICHHUS YPaBHEHUH KHHETHKH, UCTIONB3YS CIEYIOIHE
nannsie: v = 2,4; B =4.10; momsocTs peakropa 10BT; s momydenny suepruu 1/ He0OX0AUMO
3,1.10%° nenenmii.

0) KpuUTepuH OlIEHUBAHUS KOMIIETCHIUH (pe3ynbTaToB):

B kputepun onieHKr 3HaHUN Ha KOHTPOJIbHON paboTe BXOMAT:

1.3HaHUe TeOpeTUYECKOr0 MaTepuaa;

2. yMeHUe MPUMEHUTH TAaHHbBIC 3HAHUS TIPU PEIICHUH MTPAKTUYECKHX 3a/1a4;
3. 000CHOBAHHOCTH, YETKOCTh, KPATKOCTh M3JI0KEHUS OTBETA;

4. yMeHHUE POaHAN3UPOBATH TTOYIEHHBIN pe3ysbTaT.

B) OIIMCaHHUEC IIKaJIbl OIICHUBAaHU .
3anaua 1 ouenuBaercs B 10 GayioB, eciau MpaBUIBHO HAMMCaHb! ()OPMYIIbI, HAlAEHBI
IMpaBHUJILHBEIC 3HAYCHUA 13 Ta6J'II/III I[aHHBII\/JI, HaI\/IljleH HpaBHJ’IBHBIﬁ OTBCT 1 MMPAaBHUJIbHO HAITUCAHBI
€IMHULIBI U3MEPEHHUSL.
3anava 2 ouenuBaercs B 10 6amioB, eciiu IpaBUIBHO HANMKMCAHBI HOPMYIIbI, HAlIEHBI
NIPaBUJIbHBIE 3HAYCHMS U3 TaOJIMIl JAHHBIA, HAWJIEH MpPaBUIbHBIM OTBET M MPABUIILHO HAIMCAHBI
CANHUIBI U3SMEPCHHA.

8.2.11 Jlabopamopnvie padomut

a) TUIIOBbIE 3a/1aHUs - 00pa3ell:
JLp. 1 "YpaBHeHHEe TOYE€YHON KMHETHKH Oe3 ydeTra oOpaTHBIX CBsizel. BBoja peakTUBHOCTH B
KPUTHUYECKHI peakTop"
XoJ paboTh:

1. 3ayaiiTe 10O 3aMa3IBIBAIOIINX HEHTPOHOB, COOTBETCTBYIOMIYI0 UZ® | Bpems u3Hu HeliTpoHa 1
MOTOK HEUTPOHOB (TporpaMma aBTOMAaTHYECKU IPOU3BEIET pacueT YUCia HEUTPOHOB) JIJIsl TETLIIOBOTO
peaxTopa (Harpumep, BBOP).
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2. Ha npuMepe HECKOIbKUX KPUBBIX U3YUYUTE IMOBEICHHUE PEAKTOPA MPU BBOJIE MOJIOKUTEILHON 1
OTPUIATENIEHON PEaKTUBHOCTH (PEaKTHBHOCTD 337]a€TCS B IOJSAX 3, IOCTPOUTH MO 4 KPUBBIX).
OOpaTtuTe BHUMaHKE Ha TO, KaK BIMAIOT MTHOBEHHBIE U 3ala3/IbIBAIOIIE HEUTPOHBI HA MTOBEICHNE
peaxTopa.

3. M3yuure BAMsIHUE BEIMYMHBI CPETHETO BPEMEHHU KU3HU HEUTPOHA Ha MOBeeHUE peakTopa (3
KpUBBIE).

4. PaccMoTpuTe, Kak BIUSET BeJIMYMHA fHA MOBEACHHUE peakTopa (4 KpUBbIe).

5. [loBropuTe myHKTHI 2 1 4 [1s Cllydasi, KOTJa BBOJUMAsi PpEaKTUBHOCTh BhIpaXKeHa B €AMHUIIAX
AK/K.

6. CmonenupyiTe pa3roH peakTopa 0e3 yuera 3amna3IbIBalonuXx HEHTPOHOB.

7. TloaroroBbTe MHIUBUAYATBHBINA OTUYET 1O paboTe. OTUET HOKEH COJIEpKaTh: TpadudecKue
3aBHCHMOCTH MOBEJICHUS peakTopa AJis Pa3IMYHbIX BAPUAHTOB pacyeTa (MOKHO JIaTh KaYeCTBEHHOE
MPEJICTABICHUE KPUBBIX, HO C COOIOICHHEM MacIiTaba M 3HAYCHU TI0 OCSIM); TaHHBIC, TI0O KOTOPBIM
OBLIM MOTY4YEHBI KPUBBIE; TAKKE OTUET JOJKEH COIEP)KaTh CUCTEMATU3UPOBAHHBIE PE3YIbTaThI
pacyeToB U apryMEHTHUPOBAHHBIE BBIBOJIbI U3 UX COMOCTABIICHUS U aHAIN3A.

0) KPUTEpPHUHU OIICHUBAHUS KOMIIETEHIIUH (pe3yIbTaTOB):
[Tokazarenu U KpUTEPUHU OLIEHKH JTaOOPATOPHBIX paboT:
4-5 Gaos:
- MpaBWIBHOE BBHINOJHEHUE JIAOOpaTOpHOW pabOThl B COOTBETCTBMM C METOAMKOW, KOPPEKTHOE
NpUMEHEHHE TIOJYYEeHHBIX 3HAHWK Ha MPaKTHKE, CBOCBPEMEHHAs Cllaya OTYETa, IPABUIIBHBIE OTBETHI
Ha BOIIPOCHI BO BpeMsI 3alIUTHI JIA0OpATOPHOM pabOTHI.
3-4 Gaos:
- IPaBUJIBLHOE BBHIMIOJHEHHE J1a0OPATOPHOU PabOTHI B COOTBETCTBHH C METOAMKOM, XOpoIlee 3HAHUE
TEOpPETUYECKOM 0a3bl, B IEJIOM BEpHAs MOCTAHOBKA II€Jie M 3a/1ad, pelIeHHe OCHOBHBIX 3ajad,
CBOEBPEMEHHAs C/1aya OTYeTa.
1-2 6annos:
-cnaboe 3HaHUE TeOpUU, HECBOEBPEMEHHOE BBINOJIHEHHUE Pa0OThI, HECBOEBPEMEHHAs 3aluTa padoThl,
HE3HAHHE OTBETOB HA BOIIPOCHI MPEIIOaBATEIS.
0 Gamnos:
- HEBBITIOJTHEHUE PAOOTHI.
B) OIMCAHUE IIKAJIbl OIICHUBAHUS:
3-5 6amtoB — maboparopHas paboTa 3auTeHa;
0-2 — GannoB — naboparopHas paboTa OTaeTCs Ha T0pabOTKYy.

8.3. Memoouueckue mamepuanvl, onpedenarujue npoyeoypvl OUEHUGAHUA 3HAHUIN, YMEHUI,
HaeévlKo6 U (unu) onvima 0eAMENbHOCHU, XAPAKMEPUYIOWUX IMANbL  YOPMUPOCAHUA
KomnemeHuui
PeliTunroBas olieHKa 3HaHUH SIBISIETCS MHTETPAJIBHBIM MOKAa3aTeleM KadecTBa TEOPETHUECKUX
Y NPAKTUYECKUX 3HAHWH W HABBIKOB CTYACHTOB IO JAMCLMIIMHE M CKJIAJbIBAETCA W3 OLEHOK,
MOJIyYEHHBIX B XO/I€ TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOUHOM aTTeCTaliH.
Texymuii KOHTPOJIb B CEMECTpe MPOBOAUTCS C IIeNIbI0 00ecreueH sl CBOeBpeMEHHON 00paTHOM
CBSI3M, JUISl KOPPEKIMHY 00Y4YEeHUsI, aKTUBHU3AIMHM CAMOCTOSITEIIbHON pabOThI CTY/I€HTOB.
[IpomexxyTouHass aTTecTanus NpeAHa3HadeHa JUIsi OOBEKTUBHOTO TOATBEPXKICHHUS MU
OLICHUBAHMSI TOCTUTHYTHIX PE3yIbTAaTOB 00YUEHHUS MOCIIE 3aBEPIICHUS U3YUECHUS TUCIUIINHBL.
Texymuii KOHTPOJIb OCYIIECTBIISETCS JIBa pa3a B CEMECTP:
7 cemecTp
KOHTpoJbHas Touka Ne 1 (koHTposbHas paborta 1) u KoHTposabHAs Touka Ne 2 (KOHTpoJsibHas paboTta 2,
3).
8 cemectp
KOHTposibHast Touka Ne 1 (koHTposibHas pabota 1) u koHTposabHas Touka Ne 2 (KoHTposibHas pabora 2,
naboparopHas padora 1-3).
Pe3ynbTaThl TEeKyllero KOHTPOJS W HPOMEXKYTOUHOM arTrecTalui MOJBOASTCA [0 LIKajie
0aJUIbHO-PEUTUHTOBOM CHCTEMBI.
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7 ceMecTp

Bua xonTposs JTan peiTHHIOBOI crucTeMbl OLeHOYHOE bann
cpeacTso Munaumym Makcumym
Texkymmuii KonTposabHast Touka Ne 1 12 20
Konrponbnas padora 1 12 20
KonTpoabHasi Touka Ne 2 24 40
KontposbHas padota 2 12 20
Kontponbnas padota 3 12 20
IIpomexyTOYHBIH 3auer 24 40
Bormpoc 1 12 20
Bompoc 2 12 20
HNTOI'O no ucuuninHe 60 100
8 cemectp
Bunx konTpoOJs dTan peMTUHroBOM crucrteMbl OUEHOYHOE bana
CpeACTBO Munumym Makcumym
Texkyumii KonTpoabHas Touka Ne 1 25 40
KontponbHas padota 1 10 20
JlabopaTtopHas pabora 1-5 15 20
KonTpoabHasi Touka Ne 2 11 20
KontposbHas padota 2 11 20
IIpomexyTOUHBIH JK3aMeH 24 40
Bormpoc 1 12 20
Bormpoc 2 12 20
HUTOI'O no aucouIInHe 60 100

Onpenenenue 6onycoB u mrpagos

Bonychl: moompuTenbHble Oaibl CTYIEHT MOIy4YaeT K CBOEMY PEUTHHIY B KOHIIE

CeMeCTpa 3a aKTUBHYIO U PETYJISIpHYIO paboTy Ha 3aHATHUSX, 32 5 OayioB

ITo TMonmoxxenuto 60HyC (TpeMHUaTbHBIE OAJIbI) HE MOXKET MPEBBIIATH 5 0AJJI0B.

HITpadsl: 3a HECBOEBPEMEHHYIO cAauy pedepara MakCUMalbHast OLIEHKAa MOKET ObITh CHUXeHa Ha 20
%;

IpY HOBTOPHOM HalMCaHUHM KOHTPOJIbHON pabOThl MaKCUMaJbHAasl OLIEHKA MOXET OBITh CHUXKEHA Ha
20 % .

[Tponietypa ornieHHBaHUS 3HAaHUN, YMEHH, BIaJIeHUH IO AUCIUIUIMHE BKIIIOYAET y4eT
YCIICHIHOCTH IO BCEM BUAaM 3asABJICHHBIX OLICHOYHBIX CPCICTB.

KontponbHas paboTa NpoBOAUTHCS Ha MPAKTUYECKHUX 3aHATHUAX U BKIIOYAIOT 3aa4Hl 110
MpEeABIYIIUM paszienam. bamisl GOpMHUPYIOTCS COTIIACHO KPUTEPHUSIM.

[To oxOHYaHNUU OCBOEHHUS AUCLUIUIMHBI IPOBOJUTCS MPOMEXKYTOUHAs! aTTECTAIUs B BUJIE
3ayera(’K3aMeHa), YTO MO3BOJISIET OLIEHUTh COBOKYITHOCTh IMTPHOOPETEHHBIX B MPOIECCE 00yUSHHS
KomrereHIuii. [1pu BeICTaBIEHNH HTOTOBOM OIIEHKH MPUMEHSIETCA OaJUIbHO-PEUTUHTOBas cUCTEMa
OIICHKH PE3yIhTaTOB OO0 yUCHHSI.

3ayer(’K3aMeHa) MpeAHa3HAYEH IS OLIEHKU paboThl 00yYaromerocsi B Te4eHNE BCETO CPOKa
HU3YUCHUA JUCHUIIIIMHBI U IPHU3BaH BBIABUTH YPOBCHB, IPOYHOCTb U CUCTEMATHUYHOCTD ITOJTYUYCHHBIX
00y4aromuMcs TEOPETHUECKUX 3HAHUIN U YMEHUH MPUBOAUTH IPUMEPHI TPAKTHUECKOTO
MCIIOJIb30BaHUs 3HaHUH (HalpuMep, IPUMEHATh UX B PEIICHUU MPAaKTUYECKUX 33/1a4), IPHOOpeTeHus
HaBBIKOB CAMOCTOSITENIbHON pabOThI, pa3BUTHS TBOPUYECKOT'O MBIIIIJICHHUS.

Onenka chopMHUPOBAHHOCTH KOMIIETEHIIUH Ha 3aueTe(dK3aMeHe) ISl TeX 00yJaronuxcs,
KOTOPBIE MPOIYCKAIH 3aHATUS U HE Y4aCTBOBAJIU B IPOBEPKE KOMITETEHIIUI BO BpEeMsl U3yUECHHSI
JUCHUILIIIUHBIL, IPOBOJAUTCS IMMOCJIC HHAWBHUAYAJIBHOT'O CO6€C€HOB3HI/I$I C IMperogaBaTecyieM 110
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IPOMYIIEHHBIM HJIM HE YCBOSHHBIM 00YYaIOUIMMCS TEMaM C MOCIEAYIOIeH OLIEHKOH CaMOCTOATENbHO
YCBOCHHBIX 3HAHUH Ha 3a4eTe(IK3aMEHE).

8.4. llIkana oueHkn 00pa3oBaTeIbLHBIX 10CTHKEHUI
HUroroBas arrecrauus IO MAUCHUIUIMHE oneHuBaerca Mo 100-0amibHOM IMIKAIE |

MPEJICTaBIsIeT CyMMY OajioB, 3apabOTaHHBIX CTYIEHTOM IPHU BBIMOJHEHUHU 33JaHUNA B paMKax
TEKYIIEH U IPOMEKYTOUHOU aTTECTALUN

Cymma | Ouyenka no 4-x | OueHka TpeGoBanuss K ypOBHSII0 OCBOEHHUSI Y4ueOHOM

0AJVIOB | Oa/LIbHOU WKALe ECTS JTUCIHUITNHBI
90-100 5- «omauynoy/ | A OueHka «OTJIIMYHO» BBICTABISIETCS CTYIEHTY,
«3aumeHo ecmi  OH TIHyOOKO H  TIPOYHO  yCBOMII

OpOrpaMMHBIM  Marepuajn,  HCUYEpIIbIBAIOLIE,
HOCJIEI0BATENIBHO, YETKO U JIOTMYECKU CTPOHHO
€ro M3JIaraeT, yMeeT TECHO YBSI3bIBaTh TEOPHIO C
IIPAKTUKOM, HCIOJB3YET B OTBETE MaTepual
MOHOIpaUUECKOM JIUTEPATyphI

85-89 4 - «xopouioy/ B OneHka «XOpOIO» BBICTABISECTCA CTYIEHTY,
75-84 «3aumenoy C €CJIM OH TBEPJIO 3HAET MaTepHUall, IPAMOTHO U IO
70-74 D CyNIECTBY  W3JIaraeT €ro, He JOIycKas
CYIICCTBEHHBIX HETOYHOCTE B OTBETE Ha
BOIIPOC
65-69 3- OueHka «yJOBJIETBOPUTEIBHO» BBICTABIISIETCS
60-64 «yoosnemseopumeins E CTYIIEHTY, €CJIM OH HWMEET 3HaHHUs TOJIBKO
HOY/ «3aUmeHo» OCHOBHOTO Marepuajia, HO HE YCBOWJ €ro
JieTajiei, JOMmycKaeT HeTOYHOCTH, HEIOCTATOYHO
MpaBWIbHBIE  (DOPMYJIMPOBKH,  HAPYIICHUS
JIOTHYECKOW TMOCIIeIOBATEIBHOCTH B U3JIOKCHUU
MIPOrPaMMHOTO MaTepuaia
0-59 2- F OueHKa «HEeyI0BIETBOPUTEIBHO) BBICTABIIAECTCS
«Hey0osiemeopume CTYICHTY, KOTOPBIM HE 3HACT 3HAYUTEIHHOW
JIbHOY/ «He 4acTH NPOrpaMMHOTO MaTepuana, IOMyCKaeT
3aumeHox cymiecTBeHHbIe ommOku. Kak mpaBuiio, omeHka

«HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYJECHTaM,
KOTOpbIE€ HE MOTYT MPOJOJIKUTH oOyueHue 0e3
JIOTIOJTHUTEIbHBIX 3aHATHH o
COOTBETCTBYIOLIEH TUCIUIIIIMHE

9. NEPEYEHb OCHOBHOW W JOMOJHHUTEJABHOW VYYEBHOW JUTEPATYPLI,
HEOBXOJIUMOIi 1JI51 OCBOEHUSA U CHUTIINHBI

@) OCHO6HAA yuedHan Tumepamypa:

1. ADC ¢ peakropom turia BBOP-1000. OT ¢hu3ndeckux 0CHOB SKCILTyaTaIlMH J0 SBOJIOIUN MTPOCKTA
: Hayu. m3ganue / C. A. Arnpymeuko [u ap.]. - M. : Jloroc, 2010. (150 sk3)

2. ®u3nKa " dKCIUTyaTallMOHHbBIe pekuMbl peakTopa BBOP-1000 [DnexTpoHHEIH pecypc] :
monorpadus / B. . benozepos [u ap.]. - Mocksa : HUSAY MU®U, 2014. [Pexum noctyna
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe?
C21COM=F&I121DBN=pdf&P21DBN=BOOK&path=book-
mephi/Belozerov_Fizika_i_ekspluatatsionnye_rezhimy_reaktora VVER-
1000_2014&page=1&7211D=1064A5E5E9HIPSMO0TO01013 29.05.2015]

3. CaBanyep, B.1. ®uzndeckas Teopus sICpHBIX PEaKTOPOB [ DIEKTPOHHBIN pecypc]: yaeOHoe
nocobue it By30B / B. . CaBangep, M. A. YBakun. - Mocksa: HUAY MUDN.Y.2 : Teopus

BO3MYIIIEHU U MEJUICHHBIC HECTaIlMOHApHBIE TTporiecchl. - [b. m.], 2013. [Pexxum moctyma
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http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe?%20C21COM=F&I21DBN=pdf&P21DBN=BOOK&path=book-mephi/Belozerov_Fizika_i_ekspluatatsionnye_rezhimy_reaktora_VVER-1000_2014&page=1&Z21ID=1064A5E5E9HIP5M0T0I013
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe?%20C21COM=F&I21DBN=pdf&P21DBN=BOOK&path=book-mephi/Belozerov_Fizika_i_ekspluatatsionnye_rezhimy_reaktora_VVER-1000_2014&page=1&Z21ID=1064A5E5E9HIP5M0T0I013
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe?%20C21COM=F&I21DBN=pdf&P21DBN=BOOK&path=book-mephi/Belozerov_Fizika_i_ekspluatatsionnye_rezhimy_reaktora_VVER-1000_2014&page=1&Z21ID=1064A5E5E9HIP5M0T0I013
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe?%20C21COM=F&I21DBN=pdf&P21DBN=BOOK&path=book-mephi/Belozerov_Fizika_i_ekspluatatsionnye_rezhimy_reaktora_VVER-1000_2014&page=1&Z21ID=1064A5E5E9HIP5M0T0I013
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe?Z21ID=1569A9E5E9HIP5M0T4I012&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%B0%D0%B2%D0%B0%D0%BD%D0%B4%D0%B5%D1%80

http://library.mephi.ru/Data-IRB1S/book-
mephi/Savander Fizicheskaya teoriya yadernyh reaktorov ch.2 2013.pdf 29.05.2015]

0) OonoanumenvHan yueoHas aumepamypa:

1.OcHOBBI TEOpUU U METO/IBI pacyeTa saaepHbIX peakTopoB. [lox penakuueii I'.A. bata. Mockaa,
Dneprouszaart, 1982. (149 sk3)

2.I'aneB 1.X. ®usuka saepHbIX peakTopoB. MockBa, DHeproaromusaar, 1992.

3. ®eitnbepr C.M., llIuxos C.b., Tposuckuii B.b. Teopus snepubix peaktopos. B 2-x Tomax.M.:
Atomuzaar, 1970.(95 sk3)

4.benn /1., I'necton C. Teopus siaepHsix peaktopoB. Atomu3zar, 1974. (10 sk3)

5.Mapuyk .. MeTonbl pacyeTa siiepHbIX peakTopoB. ['ocatomuznar, 1961.

6.Beitnbepr A., Burnep E. ®usndeckas teopus saepHbix peaktopos. MJI, 1961.(1 sk3)

10. MEPEYEHb PECYPCOB HWH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETH «MHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOIHUMBIX JIJS
OCBOEHMUSA JUCIIAITJIMHBI

http://ibooks.ru/
http://e.lanbook.com/
http://www.biblio-online.ru/
http://kuperbook.biblioclub.ru
http://www.studentlibrary.ru
http://library.mephi.ru

11. METOOAUYECKHUE YKA3AHUSI JJISI OBYYAIOUUXCSI 0O OCBOEHHIO
JUCHUIINHBI

[TnanoMepHass opraHu3anusi IMOCJIEA0BATEIbHOCTH Pa3IMYHbIX BUAOB ayIAUTOPHBIX 3aHITUH
(JlekuMii W NPAKTUYECKUX 3aHATUM) B COYETAaHMM C BHEayJUTOpHOM palotoil cryneHta. Ilpu
U3JI0KEHUU Pa3JIesioB (TeM) yKa3aHUE Ha CBSA3b C yUYEOHBIM MaTEpUaAIOM JIPYTUX AUCLHUILIUH Y4eOHOTrO
IUIaHa, a TakkKe MPAKTUYECKMMM TMPUWIOKEHUSIMH K  TEXHOJOTHMH  KMJIKOMETANIMYECKUX
TerioHocuteneil.  CucremaTMueckue  MHAMBHIAYyalbHble  KOHCyibTanuu.  CTuMynupoBaHHe
MCIIOJIb30BaHUs B Ipolecce 00y4eHHsI KOMIbIOTEPHOM TEXHUKH M MHPOPMAIIMOHHBIX TEXHOJIOTUH.

Bun yuebnbsix Opranuzanus AesiTeNbHOCTU CTyIeHTa
3aHITUI
Jlextms Hanucanne KoHCHEKkTa JEKIMH: KpaTKO, CXEMaTU4YHO, I0CIEI0BATEIbHO

(¢uKCcUpOBaTh OCHOBHBIE IOJIOKEHUS, BBIBOJBI, (OPMYIHPOBKH, 0O0OOIIEHUS;
MOMeuaTh Ba)KHbIE MBICIIH, BBIIEIATH KJIKOYEBBIE CIIOBa, TepMUHBIL. [IpoBepka
TEPMHUHOB, MOHATHHA C NOMOIIBIO SHUIMKIONEANN, CIIOBAapEl, CIPABOYHUKOB C
BBIIIMCHIBAHUEM TOJKOBaHUN B TeTpags. OO0O03HAUUTH BOMPOCHI, TEPMHHBI,
MaTepuaj, KOTOPBIA BbBI3BIBAET TPYAHOCTH, MOMETUTh U IONBITATHCS HAUTH
OTBET B DPEKOMEHAyeMoOHl mureparype. Ecim caMocTOATENbHO HE YAAeTcs
pa3o0parbcsi B Marepuaine, HEOOXOIUMO CHOpMyIUpOBaTH BONPOC MU 3a1aTh
MIpenojaBaTesto Ha KOHCYJIbTAllUY, HA TPAKTUYECKOM 3aHITHH.

[TpakTHueckue [Ipy MOATOTOBKM K MPAKTHUECKUM 3aHATHSIM MOBTOPUTH OCHOBHBIE MOHSATHS IO

3aHATUA TéMaM JICKIOIUOHHBIX 3aHATHUI 3aJaHus. Pemrags 1mocraBiieHHBIE 3aaHusd,
MPEIBAPUTENILHO TIOHATh, KAKOW TEOPETUYECKU MaTepuan HYXKHO H3YYHTh.
[Ipy  BO3HMKHOBEHHH TPYIHOCTEN C pEUNIeHWEM WM ITOHUMaHHUEM
chopMyIUpOBATh U 33]]a4 BOMPOCHl TPETNOAaBaATEIIO

JlaGopaTopHbie [Ipu moarotoBke Kk mabopaTOpHBIM paboTaM ClIeAyeT O3HAKOMHUTBCS C

3aHSITHS METOJIMYECKUMHU PYKOBOJICTBAMHU IO pabOTe C H3y4aeMbIMU MPOTPAMMHBIMH

KOMIUIEKcaMH. BaXHO BHMMATEIbHO O3HAKOMUTHCS C (YHKIHMOHAJIOM H
BO3MOKHOCTSIMM JIaHHBIX KOMIUIeKcOB. Ilpu 3ammre mnaGopaTopHbIX paboT
BAYKHO JIETAJIbHO pa3Ouparbes B TeopeTnuecknx acnekrax [1K.
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http://library.mephi.ru/Data-IRBIS/book-mephi/Savander_Fizicheskaya_teoriya_yadernyh_reaktorov_ch.2_2013.pdf%2029.05.2015
http://library.mephi.ru/Data-IRBIS/book-mephi/Savander_Fizicheskaya_teoriya_yadernyh_reaktorov_ch.2_2013.pdf%2029.05.2015
http://ibooks.ru/
http://e.lanbook.com/
http://www.biblio-online.ru/
http://kuperbook.biblioclub.ru/
http://www.studentlibrary.ru/
http://library.mephi.ru/

Joxian [Touck nuTeparypsl U cocTaBieHue Oudnuorpaduu, UCMIoib30BaHuE OT 3 110 5
HAYYHBIX DPa0OT, H3IOKEHHE MHEHHS AaBTOPOB M CBOETO CYKACHHUS 11O
BBIODAaHHOMY  BOIIPOCY; HW3JI0)KEHHE OCHOBHBIX aCIIEKTOB  IPOOJICMBI.
O3HAKOMHTBCSI CO CTPYKTYpPOH B 0hopMIIEHHEM JTOKIIA 1A,

Pedepar [Touck nuTeparypsl U cocraBieHue Oudnmorpaduu, UCIoIb30BaHUE OT 3 110 5
HAYYHBIX DPa0OT, H3JIOKECHHE MHEHHS aBTOPOB M CBOETO CYKACHHUS 11O
BBIODAaHHOMY  BOIIPOCY; HM3JI0)KEHHE OCHOBHBIX aCIIeKTOB  IPOOJICMBI.
O3HAKOMHTKCS CO CTPYKTYpOH 1 opopmiieHHEeM pedepara.

KosmnokBuym Pabota ¢ KOHCIIEKTOM JICKIIHii, TOJJrOTOBKA OTBETOB K KOHTPOJILHBIM BOIPOCAM
U JIp.

WumuBunyansHoe  |[Ipu BBINOJHEHUH WHIMBHUIYaIbHBIX 33/IaHHI HEOOXOIMMO CHa4aja MPOYUTATh
JIOMaIlTHee 3a/IJaHie |TEOPUI0 M M3YYUTh NPUMEPHI MO KaXJoH Teme. Pemmas KOHKpeTHyIO 3aiady,
NPEABAPUTEIILHO CIIEAYET MOHATh, YTO TpeOyercs oT Bac B maHHOM ciydae,
KaKOi TEOPETHYECKU MaTepHal HYKHO HCIOJIb30BaTh, HAMETHTH OOIIYIO
cxemy pemienus. Ecnu Bel pemranu 3agady «mo o0pasiy» pacCMOTPEHHOTO Ha
ayZIMTOPHOM 3aHATUH WM B METOAWYECKOM ITOCOOMH IPUMEpPA, TO JKEIATEIbHO
mocie A3Toro o0AyMarh MpPOIECC peHIeHHss W HOonpoOOBaTh  PEIIUThH
AHAJIOTUYHYIO 33124y CAMOCTOSTEIIHHO.

[ToaroroBka K [Ipy moaroroBke K 3adeTy HEOOXOAMMO OPUEHTHUPOBATHCS HAa KOHCIEKTHI
3a4ery JICKIUH, PEKOMEHIYEMYIO JIUTEPATYpPy, epeueHb PECYPCOB CETH UHTEPHET.
JIOTIOJTHUTENBHO K M3YyYEHUIO KOHCIEKTOB JIKIUI HEOOXOIUMO IOJIb30BaThCS
y4eOHUKAMH MO SIACPHBIM TEXHOJIOTHSM. BMecTo «3aydmBaHus» Marepuala
Ba)XHO JTOOMTHCS TTOHUMAHHS M3yYaeMbIX TeM JUCHUILIHHEL [Ipy moaroroBke k
3a4eTy HY)KHO OCBOMTH TEOPHIO: pa3o0paTh OINpPEACICHUS BCEX MOHATHI,
pPaccMOTPETh MPUMEPBI M CAMOCTOSITEIBHO PEIINTh HECKOJIIBKO THUIOBBIX 337a4
u3 Kaxaou tembl. [Ipu perieHnn 3amau Beeraa HEOOXOUMO KOMMEHTHPOBATh
CBOM JICHCTBYSI U HE 3a0bIBATh O COJIEPXKATEILHON HHTEPIPETAIHH.

[ToaroroBka Kk [Tpu moAroToBKE K 3K3aMEHY HEOOXOJMMO OPHEHTHPOBATHCS HA KOHCIEKTHI
9K3aMeHy JeKIMH, 3aJaud TPAKTHYECKUX 3aHATHH, PEKOMEHAYEMYI0 IHUTepaTypy H
MHTEPHET HCTOYHUKU. BMecTo «3ayunmBaHHs» MaTephaia BaKHO JOOMUTHCS
TMOHUMAHUS U3Y4aeMOW AHUCIUIIIHHBL

12. NEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCIOJIb3YEMBbIX ITPU
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O NPOLECCA IO JUCIUIIJIMHE,
BKJUIIOYASA HIEPEYEHDB ITPOI'PAMMHOI'O OBECIIEYEHUA U THOOPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJINUMOCTH)

12.1. Ilepeuenv ungopmayuoHHbIX MEXHONOUIL
— Wcnonp3oBaHue 3NMEKTPOHHBIX TPE3EHTALUN TTPU MTPOBEICHUH JIEKIIMOHHBIX U MPAKTHIECKHIX
3aHATHIA.

12.2. Ilepeuens npozpammmuozo obecneuenusn
— [Iporpammsl, IeMOHCTpaLuyU BUIe0 MaTepuanos (mpourpsiatens « Windows Media Player»).
— IIporpammel Uit IeMOHCTpauu U co3fganus npezentanuil («Microsoft Power Pointy).

13. OIMUCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM s
OCYHECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA ITIO JUCHUITJIMHE

VYyeOnas ayautopus Ha 20 MECT ¢ MYJIbTUMEIUHHBIM O00OpPYIOBAaHUEM, TPOrpaMMHOE OoOecreueHne
JUISl KOMITBIOTEPHBIX Mpe3eHTanuiil. Jlocka. JlabopatopHbie pabOTHI IPOBOATCS B JUCIUICHHOM KJlacce
2-321.
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14. UHBIE CBEJAEHUS U (MJIN) MATEPUAJIBI

14.1. Ilepeuenv o06pazosamenvbHbIX MEXHONO2UI, UCHOIb3YEMBIX HPU  OCYUWLECMEICHUU
odpazoeamenvH020 npoyecca no OUCYUNIUHE
Bun 3ansituii (Jekus, HanMeHoOBaHHEe aKTUBHBIX
Ne HanmMmeHnoBanue KoanugecTBoO
CeMHHAapB®I, U MHTEPAKTUBHBIX (hOpM
NI | TEMBI AUCHUILIHHBI aK. 4. .
NMPAKTH4YeCKHE 3aHATHSA) NpoBeIeHUs 3aHATHH
[TpuHtunbl paboThI Jlexuus, mekuusa-oecena,
1 |#AepHOTO peakTopa. JeKIHMK /TPaKTHYECKHE 12 JUCITYT, BU3yaJIbHBIM
3aHATUSA CEMHUHap C pazdopom
KOHKPETHBIX 3aJ]1a4
[{emHoi1 mpoiiecc Jlexuus, mekuusa-oecena,
o |fCTenHs. JeKIHMU /TPaKTHYECKHE 10 JUCITYT, BU3yaJIbHBIM
3aHATUSA CEMHUHAp C pazdopom
KOHKPETHBIX 3aJ1a4
N3menenue Jlexuus, meknuusa-oecena,
3 HYKJIUIHOTO COCTaBa JeKIMK /TPaKTHYECKHE 12 JUCITYT, BU3YyaJIbHBIN
TOILUTMBA IIPH padboTe 3aHATUSA CEMHUHap C pazdopom
peakTopa KOHKPETHBIX 337124
Bocnpown3zBoctso Jlexmus, meknuus-Oecena,
4 |/IPHOTO TOTUIHBA. JEKIUH /TIPAKTHYECCKHE 6 JUCIYT, BU3yaJIbHBIH
3aHATHUS ceMHHap ¢ pazdopomM
KOHKPETHBIX 3aj1a4
OO6paTHBIE CBA3H. Jlexnus, qucn
P JEKIUH /TIPAKTHYECCKHE B ZH YT
5 6 BU3YaJIbHBIN CEMHHAP C
3aHATHUSA
paz00pOM KOHKPETHBIX
3anac peakTUBHOCTH Jlexuus, meknuusa-oecena,
6 1 €ro KoMIIeHcaIusl. JeKIHMK /TPaKTHYECKHE 5 JUCITYT, BU3YyaJIbHBIN
3aHATHS ceMuHap ¢ pazdbopom
KOHKPETHBIX 3a]1a4
VYpaBHeHuUs niepeHoca
. Jlexus, meknusa-oecena,
HeWTpoHoB, YIIH, n .
Jlekuuu/mpakTHYECKUE JTUCITYT, BU3YyaJIbHBIN
7 |ero compspkeHHOE 17
3aHATHS ceMuHap ¢ pazdbopom
ypaBHEHHUE B
. KOHKPETHBIX 3a]1a4
orepaTtopHoi ¢opme.
OIHOCKOPOCTHOE, Jlexuus, mekuusg-oecena,
g |cTaunonapHoe Jlexknuu/mpakTHIECKUE 18 JUCITYT, BU3yaJlbHBIN
ypaBHEHHUE TIEPeHOCca 3aHATHUSA CEMHUHap ¢ pazdopom
HEUTPOHOB. KOHKPETHBIX 3a7a4
CnexTp HEUTPOHOB
JUISL CTallMOHAPHOM, Jlexuums, mekuusg-oecena,
9 TOMOTI'CHHOM, JIEKIKH /TPaKTHIECKUE 8 JUCITYT, BU3yaJlbHBIN
OECKOHEYHOM CpeIbI 3aHATUSA CEMHUHAp C pazdopom
pa3MHOXKaroIIen KOHKPETHBIX 33]1a4
CpeJibl.
BeiBOI ypaBHEHUH
KUHETHKH C
HCITOJIb30BAHUEM
10 JIEKIIAU 8 Jlexuns
HECTaIlMOHAPHOTO

ypaBHEHUS IIEPEHOCA
HEUTPOHOB U
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COIPSIKEHHOTO
YCIIOBHO-
KPUTUYECKOTO
YpaBHEHHS.

11. |BwiBox ypaBHEHUSs
KUHETHKA UCXOIS U3
OaylaHca «CpeIHHuX»
HEUTPOHOB.

JIEKIIUHU 1 Jlexnus, nekuusa-6ecena

12. |Anamuruyeckue Jlexuus, meknuusa-Oecena,
pEILICHHS YPABHCHHUM | JICKIUM /IPAKTHUYCCKHUE 15 JUCITYT, BU3YyaJIbHBIN
KHUHETUKH. 3aHSATHS ceMuHap ¢ pazdbopom
KOHKPETHBIX 3aj1a4

13. |Koaddunuents
PEaKTUBHOCTH M UX
OLIeHKa IS
U/IeITU3UPOBAHHOTO
TOMOTEHHOTO
peakTopa.

JICKIINU 2 Jlexusa

14  [KoaddunueHTs
PEaKTHUBHOCTH U
3arachl peaKTUBHOCTH JIEKIIUU 1 Jlexuust
Juist peaktopoB BBOP,
PEMK, BH.

15. |YpaBHeHus
JIMHAMUKH PEaKTOPOB.

JIEKIIUHU 2 Jlexums

16. |Anamurnyeckue Jlexmus, meknuus-Oecena,
pEIICHMS 3a1a4 110 JEKIUH /TIPAKTHYECCKHE JUCIYT, BU3yaJIbHBIH
JTMHAMUKE PEAKTOPOB. 3aHATHUSA ceMHuHap ¢ pazdbopom
KOHKPETHBIX 3aj1a4

17. |Ananus
PEaKTUBHOCTHOM
aBapuu Ha 4-om OJI0Ke JEKIUU 2 nekuus-o6ecena

YepHOOBLTbCKON
ADC.

12.2. Kpamxuit mepmunonozuueckuil c108apb
ADC- aToMHas JIEKTPOCTAHLIHS

CIIP — camononepkuBaroascs HenHasi peakius
TBC —remnoBblaenstonias coopka

TBOJI — TennoBbIAESIONINI 3JIEMEHT

BBOP — BO10-BOJIIHOM SHEPTETUYECKHI peaKTop
PBM-K — peakTop 601101 MOITHOCTH KaHATbHBIH
BH — ObIcTphIii HATpHEBBII peakTop

VIIH — ypaBHEeHHE IEpEeHOCAa HEUTPOHOB

3H — 3ana3apiBaroIiue HEUTPOHBI

15. OCOBEHHOCTHU PEAJIM3ALIMMA JUCHUIIVIMHBI [JIs1 MHBAJIMJIOB U JIMI C
OI'PAHUYEHHBIMU BO3MOKHOCTAMU 310POBbSA

B cooTtBeTcTBHM ¢ METOAMUYECKUMH peKoMeHaanusMu MunobpHayku PO (yrB. 8 ampens 2014 r. Ne
AK-44/058H) B Kypce MpeAnoaracTcsi UCIOIb30BaTh CONUATLHO-aKTUBHBIC U pe(PIIEKCUBHBIE METO/IbI
00y4YeHHsI, TEXHOJIOTUU COLMOKYIbTYPHOH peabunutanuu obydaronmxcs ¢ OB3 ¢ nenbio okazaHus
MOMOIIIH B YCTAHOBJICHUH IMOJTHOLEHHBIX MEKIMYHOCTHBIX OTHOLICHHH.

O6yqu1/Ie Jan, ¢ OTpaHUYCHHBIMU  BO3MOKHOCTAMH  3O0POBbs  OCYHICCTBIIACTCA C YUCTOM
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WHANBUAYAIBHBIX MCUXO(PHU3NYECKUX OCOOEHHOCTEH, a Jii WHBAIUIOB TAaKXKE B COOTBETCTBUU C
WHIUBUIYAIbHOW MTPOTPaMMOI peaOuIuTaIlii HHBAITH/IA.

J1s M ¢ HapyLIeHHWeM CJIyXa BO3MOXKHO MpeaocTaBieHHEe HMH(OpMAIMM BU3YalbHO (KpaTKUMH
KOHCIIEKT JIEKIMH, OCHOBHAs M [JOIOJHHUTEIbHAA JHUTEpaTypa), Ha JIEKIMOHHBIX U HPAKTUYECKHUX
3aHATUSIX ~ JIONYCKAeTcsl  IPUCYTCTBHE  aCCHCTEHTa, a  TaKXKe, CypJONEpPEeBOJYMKOB U
TU(IIOCYPIOTIEPEBOAUHKOB.

OLIGHKa 3HAHUI CTYACHTOB Ha MPAKTUYCCKUX 3aHATHUAX OCYHICCTBIIACTCA HA OCHOBC IMMCBbMCHHBIX
KOHCIICKTOB OTBETOB Ha BOIIPOCHI, MIMCbMECHHO BBINTOJIHEHHBIX IIPAKTHYCCKUX 3a,I[aHI/H7L

Jokmaa Tak ke MOXKET OBITh NMPEJOCTaBIICH B NMUCbMEHHOW ¢dopme (B Buiae pedepara), mpu 3TOM
TpeOOBaHUSI K COJNEPIKAHHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUS K KAa4eCTBY HM3JIOKCHHS MaTepuaia
(MOHATHOCTh, KA4eCTBO pEYH, B3aUMOJCHCTBHE C ayqUTOpUed © T. J) 3aMCHSIOTCS Ha
COOTBETCTBYIOIINE TPEOOBAHUS, MPEAbSBIIEMbIE K MUCHbMEHHBIM padoTam (kKadecTBO odopmileHus
TEKCTa U CIHCKA JIUTEPATYPhl, TPAMOTHOCTb, HATMYNE WIUTFOCTPAIIMOHHBIX MaTEPHAaIOB U T.1.)

C y4eToM COCTOSIHHSI 3I0pPOBbS MPOCMOTP KHHO(MUIbMA C MOCIEIYIOIINM aHAIM30M MOXET OBITh
MPOBEJICH JoMa (HarpuMep, Mpu He0OXOIMMOCTH JAOMOJHUTENIBHON 3BYKOYCUITUBAIOIIEH armnaparypbl
(HayurHuk#)). B Takom ciiydae CTyOEHT MpPEAOCTaBlIAE€T NMUCHbMEHHBIM aHaIU3, COOTBETCTBYIOIIUMA
PEIbSABISIEMBbIM TPEOOBAHUSIM.

[TpomexyTouHast aTTecTanys JUIsl JIUI ¢ HApYIIEHUSIMH CIyXa IMPOBOJUTCS B MUCbMEHHOHU (hopme, TpH
3TOM HCHOJB3YIOTCA O0IIMEe KPUTEpUH oOLieHMBaHMA. [Ipy HEoOX0oIMMOCTH, BpeMs MOATOTOBKH Ha
3a4€Te MOXKET OBITh YBEIMUYEHO.

Jns Jami ¢ HapylmieHWeM 3peHHsl JOIYCKaeTcsl ayauajbHOe IpeJOCTaBICHUEe WH(POPMAIK
(HampuMep, C UCTIOIB30BAHUEM MPOTPAMM-CUHTE3aTOPOB PEUM), a TAK)KE UCIIOJIH30BAHUE HA JICKITUSIX
3BYKO3aIMCHIBAIONINX yCTPOHCTB (AMKTOGOHOB M T.X.). Jlomyckaercss mMpUCYTCTBUE Ha 3aHATHAX
aCCHCTEHTA (IIOMOILHUKA), OKa3bIBAIOIIET0 00YYaroUMCcs HEOOX0AUMYIO TEXHUYECKYIO TIOMOIILb.

OreHka 3HaHUH CTYZAECHTOB Ha CEMUHAPCKUX 3aHATUSAX OCYIIECTBISIETCS B YCTHOM opme (Kak OTBETHI
Ha BOIPOCHL, TaK M TMpaKTHUECKUe 3amanus). [Ipm HeoOXommmocTH aHanmm3a (UIbMa MOXKET OBITH
3aMEHEH ONHMCAHHWEM CUTYallMM MEX3THHYECKOI'O B3aUMOJEHCTBHS (Ha OCHOBE OIBITA PECIOH[ICHTA,
XYyJI0’KECTBEHHOM JINTEPATYPhI U T.J.), O3BOJISIONUINM OLIEHUTh CTENEHb COPMUPOBAHHOCTH HABBIKOB
BJIAJICHUS] METOJaMU aHaju3a U BBIABICHUS crenu(uku (QyHKIMOHMPOBAHUS M PA3BUTUS TCUXHKH,
MO3BOJIAIOIIMMU YYUTHIBATh BIMSIHME AITHUYECKUX (pakTopoB. [Ipu mpoBeneHUH NPOMEKYTOUHON
aTTeCTallud JAJs JIMI C HapyIIEeHHWEM 3peHHUs] TECTHUPOBAHUE MOXKET OBITh 3aMEHEHO Ha YCTHOE
co0ece0BaHKE IO BOIIPOCAM.

JIuna ¢ HapylmeHHsIMH ONOPHO-ABHIaTeJIbHOI0 anmapara He HYXJalTcsi B 0COOBIX (opmax
IpeloCcTaBleHusl y4eOHbIX MarepuasioB. OJHAKO, C y4ETOM COCTOSIHMSI 3[I0pPOBBSl 4YacTh 3aHSTUN
MOXeT OBITh peajn30BaHa JAMCTAaHIMOHHO (mpu mnomoum cetn «MHTepHer»). Tak, mnpu
HEBO3MOKHOCTH IOCELIECHUS JIEKIIMOHHOIO 3aHATUS CTYAEHT MOJXKET BOCIIOJIb30BAThCSl KpPAaTKUM
KOHCIIEKTOM JIEKIIUH.

HpI/I HCBO3MOXHOCTH TIIOCCHICHUA MPAKTUYCCKOr0 3aHATHUA CTYACHT MOOJDKCH MPEAOCTAaBUTH
MMMChbMEHHBIN KOHCIIEKT OTBETOB Ha BOIIPOCHI, TIMCBMCHHO BBIIIOJIHCHHOC IMPAKTUYCCKOC 3a/JaHHUC.

Jlokian Tak ke MOKeT ObITh NMpEeAoCTaBiIeH B NMUCbMEHHOW (opme (B BHIE pedepara), MpU 3TOM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMH JK€, a TpeOOBaHUS K KAaueCTBY M3JIOKEHHS MaTepualia
(MOHATHOCTh, KayecTBO pEuYd, B3aWMOJEWUCTBUE C ayJUTOpHE u T. 1) 3aMEHS0TCS Ha
COOTBETCTBYIOILIME TpeOOBaHUs, MpEAbsBIseMble K MUCbMEHHBIM paboTaM (KadyecTBO O(hOpMIICHHUS
TEKCTa U CMHCKA JIMTEPATYPhl, FPaMOTHOCTh, HAJTMYHME WIUTIOCTPAIIMOHHBIX MAaTEpUANIOB U T.1.).

[TpomMexxyTouHast aTTeCTaIysl IS JTUI] C HAPYIIEHUSIMU OMIOPHO-BUTATEILHOTO anmapaTa IpOBOAUTCS
Ha OOIMX OCHOBAaHHAX, MPH HEOOXOAMMOCTH TMpOIEeaypa 3adeTa MOXKET OBITh pealn30BaHa
JTUCTAHIIMOHHO (HampuMep, MU MOMOIIU Iporpammsel Skype).

21.]'[5[ OTOr0 Mo A0roBOPEHHOCTH C MPEIMoJaBaTCiIeM CTYACHT B OIMPCACIICHHOC BPEMA BBIXOAUT HA CBA3b
AJid IIPpOBCACHUA HNpOUCAYpPhI 3aycTa. B Ttakom cJIydyac 3a4eT CHacTCd B BUIC COGCCGI{OB&HI/IH 10
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BormpocaM (cM. (popMbI MPOBEJCHUS POMEKYTOUHOM aTTECTAIlMU JJIs JIUI] C HAPYLIICHUSIMU 3PCHUSA).
Bomnpoc u npakTruueckoe 3ajaHue BEIOUPAIOTCS CaMUM NIPETIOAABATENIEM.

[Ipumeuanue: DOHABI OLEHOYHBIX CPEACTB, BKIIIOYAIOUIME THUIIOBBIE 3a/laHUsl U METOJAbl OLIEHKH,
KPUTEpUU OIICHUBAHMS, TIO3BOJSIONINE OLCHUTh PE3YJIbTaThl OCBOCHHS JAHHON AMCLUILIMHBI
obyuatouumucsa ¢ OB3 moryt Bxoauts B coctaB PII]] Ha mpaBax OTAEIBHOTO JOKYMEHTA.

[TporpamMmmy cocTaBuiI:

10.A. Kazanckuid, a1.¢.-M.H., mpodeccop OSADuT

Peniensent:

B.B. KopoGeitnukos, a.¢.-M.H., ipodeccop
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