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1. HEJIX 1 3AJAYHN OCBOEHUSA JUCIIUITJIMHBbI

Llenp AUCHUIIMHBI — OOYYHTH CTYIACHTOB OCOOCHHOCTAM (DU3MYECKOH TEOPUH Pa3IMYHBIX THIIOB
PEaKTOpPOB U METO/IaM IIPOBEJCHUS HEUTPOHHO-(PU3NYECKUX PACUETOB.

3ajaun JUCUUILIINHBIL:

. OOyueHue CTYJIEHTOB NPUHIMNIHAILHBIM OCHOBaM LIEMHOW pEaKIuu JIeJICHUs, ee
KOJIMYECTBEHHBIM XapaKTEPUCTUKAM U MTPOUCXOSIIUM U3MEHEHUSIM B SIZIEPHOM PEaKTOpe, TPeO YoM
CIIELUATIbHBIX PEHICHUI MPU KOHCTPYUPOBAHUU PEAKTOpA.

. Jatb npeacrapineHue 00 ypaBHEHHIX IEPEHOCAa HEUTPOHOB U [ICHHOCTH HEUTPOHOB CPE/IbI.

. HayuuTs ucrosib30BaTh ypaBHEHHSI KHHETUKY JUTSI pEIICHHS 3371249 B 00JIaCTH MOIITHOCTEH TaKUX,
KOTOpbIE TPAKTUYECKH HE OKa3bIBAIOT BIMAHMS HAa TEXHOJOTMYECKHE I1apaMeTpbl peakTopa
(Temneparypy, JaBJCHUE, OJOKEHUE CTEPKHEN U T.11.) U ISl TOCTPOCHUS peaKTUMETpa.

. ®opmanu3oBaTh 0OpaTHBIE CBSI3U HAa OCHOBE KOX((UIMEHTOB PEAKTUBHOCTH M MOCTPOCHUE
ypaBHEHUN JTUHAMUKH Ha OCHOBE TOUCYHBIX YPAaBHEHUN KUHETUKHU.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI (1aee
— OII) BAKAJIABPUATA

JucnunnuHa peanu3yercs B paMKax oO0s3aTeIbHOM YacTH U OTHOCHUTCA K MPO(ecCHOHATHLHOMY
MOJYJIIO.

Jlist ocBOEHUST TUCIUIUIMHBI HEOOXOJMMBI KOMIIETCHIIMH, C(OPMHUpPOBAHHBIC B PaMKaxX H3ydCHUS
CIEYIOIIUX TUCLIHUTUINH:

MaremaTruecKuii aHaJIN3.

Snepnas ¢puzuka.

Teopus nepeHoca HEUTPOHOB.

JIMCUMTUIMHBL W/HIH TPAaKTUKH, JUISI KOTOPBIX OCBOCHHE MTAHHOW JMCHUIUIMHBI HEOOXOIMMO Kak
IIPEALIECTBYIOLIEE:

[TepcrieKTUBHBIE METO/IBI MTOJIYUYEHUS U IPEOOpPa30BaHUS SHEPTUHU.

IIpou3BOACTBEHHAsA IPAKTUKA: IIPEAAUILIOMHAs [TPAKTHKA.

Jucuummza usyyaercs Ha 3-4 xypcax B 6 u 7 cemecTpax.

3. IEPEYUEHb IINTAHUPYEMBIX PE3YJBTATOB OBYYEHUSA 1O AWCHUIIIMHE,
COOTHECEHHBIX C INJIAHUPYEMBIMH PE3YJIIbTATAMHA OCBOEHMUA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

B pesyabrare ocBoenus OIl OGakamaBpuara oOy4aroIIMHCS JOJDKEH OBJIAJETh CIEIYIOIIUMHU
e3yJIbTaTaMu 00y4Y€eHUs 0 JUCIUILINHE!

Kon HaumeHoBaHMe KOMIETEHIMHU Kon n nHaumenoBanue
KOMIIeTeHIUii HHANKATOPA 10CTHKEHUS
KOMIIeTEeHIIUHN
I1K-4 CriocobeH K pacuetry u 3-1IK-4 — 3HaTh  THWIIOBBIC
MIPOEKTUPOBAHUIO FJIEMEHTOB CUCTEM B | METOJUKH  IUIAHUPOBAHUS U
COOTBETCTBUH C TEXHUYECKHM MIPOCKTUPOBAHUS CUCTEM
3a/laHueM, TpeOOBaHUSIMU V-IIK-4 — ymeTh HUCHOIB30BaTh
6e3onacHoctu U npuHuunamu CDIO CTaHJIapTHbIE CpeAcTBa
aBTOMATHU3ALMN TPOECKTUPOBAHMS
B-IIK-4 — Biagetb MeETOAAMU
pacueta W NPOEKTUPOBAHUS
JleTajel W y3J0B NpUOOPOB U




YCTAaHOBOK B COOTBETCTBUU C
TEXHUYECKHM 3aJaHHEM,
TpeOOBaHUSIMU OE30MACHOCTH H
npunnunamu CDIO

[1IK-17.1 Crnocoben k nmwkeHepHo-¢pusnueckomy | 3-I1K-17.1 — 3HaTh
COIIPOBOXKACHUIO IKCILTyaTallun
AKTUBHOW 30HBI PEAKTOPHON YCTAHOBKU | HEUTPOHOB B cpenax u

3aKOHOMEPHOCTH b dy3um

pacnpezeneHus HEHUTPOHHBIX
1oJIel B cpefax; 3aKOHOMEPHOCTH
3aMeJICHUS HEHTPOHOB u
BO3pacTa HEUTPOHOB B CpEIE;
OCHOBHBIE 3aKOHBI HEHTPOHHO-
¢du3uveckoro pacuera;
3aKOHOMEPHOCTH nporecca
TepMaJIM3allUd  HEUTPOHOB U
TEeMIepaTypbl HEUTPOHHOTO Ta3a
V-IIK-17.1 - ymersp pewmarb
3a/a4uu MIPUMEHUTETIHHO K
pealIbHBIM IPOLECCaM; OLIEHUBATh
KPUTHYECKHE pa3Mepbl U COCTABbI
peaktopa ADC; olneHUBaTh BHUJIbI
pacmpezeneHue  HEUTPOHOB B
Pa3MHOXAOIIUX cpeaax
B-TIK-17.1 — Biagers HaBBIKAMU
HEUTPOHHO-()U3UUECKOTr0 pacyera
pPEaKToOpoB  Ha  TEIJIOBBIX H
OBICTPBIX HEWTPOHAX; OLIEHKaMH
CeYeHU I B3aUMOJEICTBUSA
MaTepUaJIOB C HEUTPOHAMU

4. BOCHUTATEJBHBIN MOTEHIUAJ JUCIHUITIIUHBI

Hanpasaenusi/uenun
BOCIIMTAHUS
HNuTennexryanbHoe
BOCIIUTaHUE

[Ipodeccnonanshoe
BOCIIUTaHHE

3agaum BocnuTaHus (Koa)

®opmMupoBaHuE  KYJIbTYpPbI
yMcTBeHHOro Tpyzaa (B11)

dopmMupoBaHUE YyBCTBA
JIMYHOM OTBETCTBEHHOCTH 32
Hay4YHO-TEXHOJOTHUUECKOE
pa3zBUTHE Poccun, 3a
pe3yabTaThl HCCIAEAOBaHUN
u ux nocneacteus (B17)

BocnuTatebHBINA MOTEHIINAJ
JTUCIHTIIINH
Hcnonn3oBanme BOCITMTATEIBEHOI'O
MMOTEHIAaIa JMCITUTUINH
npoeccCHOHAIbBHOTO ~ MOAYNS  JAJis
(dhopmMupoBaHUs KYJBTYpbI
YMCTBEHHOTO  TpyAa  IOCPEACTBOM
BOBJICUEHUS] CTY/JICHTOB B Yy4ycOHbIE
HCCICI0BATCILCKIE 3aJIaHuA,

KypCOBbIe pabOThI U Jp.

.1. Hcnonws3oBaHue BOCHUTATEILHOIO
NOTEHIIHaNa JMCIIUTUTMH
NpopEeCCHOHAIBHOTO ~ MOAYJSA IS
¢bopMupoBaHHsT ~ YyBCTBA  JTUYHOU
OTBETCTBEHHOCTH 3a Hay4HO-
TEXHHYECKHE JOCTHKeHus Poccum,
00CyXIeHUS COLMAJILHOMN u
MPaKTUYECKOU 3HAYUMOCTH
pe3yIbTAaTOB HAYYHBIX UCCIICAOBAHUHN H
TEXHOJOTHYECKHUX Pa3padOoToK.

2. Hcnonp3oBaHME BOCHUTATEIHLHOTO



MOTEeHIIMANA JUCITUTUTAH
npoeCCHOHATTLHOTO ~ MOIYJS ISt
(hopmupoBaHwms COIMAIbHOU
OTBETCTBEHHOCTH 32  PE3yJbTAThI

HCCIICAOBAaHUIT M HX IIOCJICACTBUSA,
KPUTUYECKUA aHalu3 IyOJIMKanui B
npodeccrnoHaIbHOM obrnactu,
BOBJICUEHHE B pealibHble HAy4HO-
HCCIIE0BATEIIbCKUE TPOCKTHI.

[IpodeccnonanpHOE
BOCITUTAHHE

[IpodeccnonanpHoe
BOCITMTaHUE

[Ipodeccuonanshoe
BOCIIUTaHHE

[Ipodeccuonanshoe
BOCIIUTaHHE

dopmMupoBaHUe
OTBETCTBEHHOCTHU 3a
npodeCcCuOHAIBHBIA BBHIOOD,
npogeccruoHaIbHOe
pa3BUTHE u
npogeccuoHaIbHbIE
pewenus (B18)

@opMHpPOBaHHE HAY4YHOIO
MHUPOBO33PEHUs, KYJIbTYpPbI
IIOUCKA HECTaH/IapTHBIX
Hay4YHO-TEXHUYECKHUX
peueHui,  KPUTHYECKOTO
OTHOILICHHUS K
HCCIIEA0BAHUAM
JxeHay4dHoro Toiska (B19)

@opMUPOBAHHE  HABBIKOB
KOMMYHHUKAIIUH,
KOMaHIHOW  paboTel U
nunepcrsa (B20)
dopmMupoBaHue

CMOCOOHOCTH M CTPEMIICHUS
cienoBath B Ipodeccun
HOpMaM IIOBCIACHUA,
o0ecreYnBaroIUM

HpPaBCTBEHHBIM  XapakTep

Hcnons3oBanue BOCITUTATEIILHOTO
IIOTECHIIUaJ1a JUCHUITIIINH
po(ecCHOHATBHOTO  MOAYJSA IS
(hopmMupoBaHws y CTYIEHTOB
OTBETCTBEHHOCTH 3a cBOE
npodeccnoHanbHOE pa3BuTHE
IIOCPEJICTBOM  BbIOOpa  CTyIEHTaMH
WHIWBUAYAJIbHBIX O6p A30BaTCIIbHBIX

TPACKTOPHH, OpraHW3alMk CUCTEMBbI
OOLIEHHS] MEXJy BCEMH YYaCTHHUKAMU
o0pa3oBaTeIbHOr0 Ipoliecca, B TOM
YqUCJIC C HCIIOJIB30BAHUECM HOBBIX
UH(GOPMAIIMOHHBIX TEXHOJIOTHH.

1. Hcnonp3oBaHue BOCHUTATEILHOTO

NOTeHLHaNna JTUCIUILINH,
po(heCCUOHATTLHOTO MOYJISI JJIS:
- (hopmMupoBaHus MMOHUMAaHHUS

OCHOBHBIX [IPUHIMUIIOB U crmocoboB
HAay4YHOI'O IIO3HAHUA MHUPpA, PA3BUTHUA

HCCICA0BATCIBCKUX Ka4deCTB
CTYACHTOB IMOCpPCACTBOM ux
BOBJICUCHU A B HUCCICIOBATCIBCKHEC

KYPCOBBIE MTPOEKTHI.
2. Hcmnoap3oBaHue BOCIIMTATEIILHOTO

HOoTeHIHMaIa JUCLUTUTMH
npodeccuoHalbHOTO ~ MOAYJA  JJIs
¢dbopmupoBaHus KPUTUYECKOTO
MBINUICHUA, YMCHHUA pacCMaTpuBaTb
pas3yInyHbIe HCCIIEI0BaHUS c
3KCHepTHOfI mo3uuu  MmoCcpcaCTBOM
o0CyX/1eHUs co CTYICHTaMH
COBPEMCHHBIX HCCHGHOBaHHﬁ,
UCTOPUYECKHUX HPENOCHIIOK
IIOABJICHUA TEX WJINW UHBIX OTKpI)ITI/Iﬁ n
TEOPHH.

1. Hcnonp3oBaHME BOCIHUTATEIBHOIO
MoTeHIana JUCLUTUTMH
npodeccrnoHalbHOTO MOJyJIS
JUISL Pa3BUTHSA HaBBIKOB

KOMMYHHKAIIUU, KOMaHIHOW pabOThl U
JUIEPCTBA, TBOPUYECKOIO MHKEHEPHOIO
MBIIIJICHUS], CTPEMJICHUS CIIEZIOBATh B
npodecCuoHaATbHON NeSTeTbHOCTH
HOpMaM MOBECHHsI, 00ECTIEYBAIOIIUM
HPABCTBEHHBI XApaKkTep TPYAOBOU


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

TPYAOBOM JEATEIBHOCTH U
HECITY>KeOHOTO  TMOBEICHHS
(B21)

[IpodeccnonanpHOE
BOCITUTAHHE

[IpodeccnonanpHOE
BOCITMTaHUE

dopmMupoBaHUe
TBOPYECKOTO HHXKEHEPHOTO
MBIIICHHUS, HaBBIKOB
OpraHu3alu
KOJJIGKTUBHOM  ITPOEKTHOM
nesitenbHocTH (B22)

dopmupoBaHue KYJIbTYPHI
HH(pOpPMAITMOHHOM
6e3onacuoctu (B23)

EATEBHOCTH u HeCITy)keOHOTO
MOBEICHUS,  OTBETCTBEHHOCTH  3a
MPUHSATHIE PEHICHUS Yepe3 MOATOTOBKY
IPYONOBBIX  KYpCOBBIX  paboT U
MPAKTUYECKUX  3aJaHUl, pEIICHUE
KEWCOB, TMPOXOXKJIEHUE MPaKTUK U
noaroroBky BKP.

2. Hcnonp3oBaHHME BOCIHUTATEIBHOIO
MOTEHIMAaa JUCITUTUIAH
1pohecCuOHATBEHOTO MOAYJIS JUISI:

- (GOpMUPOBAaHUS TPOU3BOJICTBEHHOTO
KOJUIEKTHBHU3Ma B XOJI€ COBMECTHOT'O
pelIeHUusT KaK MOJICNbHBIX, TaK H
OPAaKTUYECKHUX 3a7ad, a TaKkKe IyTeM
MTOIKPETIICHHSI panroHaIbHO-
TEXHOJOTHYECKHUX HABBIKOB
B3aUMOJICUCTBUSA B IIPOEKTHOMN
JeSITeIbHOCTH HMOLIMOHAIBHBIM
s dexrom YCIIETITHOTO
B3aMMOJICHCTBHS, OIIYIIEHHEM pOCTa
o0meit 3¢ (HEeKTUBHOCTH pu
pacrpefieieHuu MPOEKTHBIX 3aJad B
COOTBETCTBUU c CWJIBHBIMU
KOMIETEHTHOCTHBIMU u
SMOIMOHATBHBIMU CBOWCTBAMH UYJICHOB
MPOEKTHOM TPYIIIBL.
Hcnons3zoBanue
NOTeHLHaNna
npopecCHOHATBHOTO  MOIYJIS  JUIS
¢bopMupoBanusi  0a30BBIX  HABHIKOB
nH(pOpMaMOHHON 06€3011aCHOCTH Yepe3
U3y4eHHE TOCIEJICTBUI  XalaTHOTO
OTHOIIEHUS K pabore c
UH(GOPMaIMOHHBIMU CUCTEMaMHU,
Oazamu JAHHBIX (BKITIOYAS
NEepCOHANIbHBIE JaHHBIC), MpUEMaX U
MeToJ1axX 3JI0YMBIIIJICHHAKOB,
MOTEHIUATHHOM ypoHE
T10JIb30BATENISIM.

BOCIIATATEIHHOTO
JUCILIUILINH

ITpodeccrnonanbHoe
BOCIIUTaHUEC

[IpodeccuonansHoe
BOCIIUTaHUE

®dopmupoBaHue KyIbTYpPbI
SIIEPHOM M paguallMOHHOU
6e3omacHoctu (B24)
dopMupoBaHue
npodeccnoHanbHOM
OTBETCTBEHHOCTH B 00JIaCTH
pa3paboTku, a TaKXe
MPUMEHECHHUST COBPEMEHHBIX

METOOB,  NpUOOpPOB U
CHCTEM JUISL JIOCTHIKEHUS
YCTOWYMBOTO pa3BUTHA
MHUPHBIX STEPHBIX

TEXHOJIOTH, HAIIPABICHHBIX
Ha YyIydllleHHe TpyJda u
Kn3HM YenoBeka (B25)

Hcnonb3oBanue BOCIUTATEIBLHOTO
noTeHIMana 6Jioka mpodeccuoHamIbHbIX
JTUCIUTUTH JUISt dbopMupoBaHus
YYyBCTBa JIMYHON OTBETCTBECHHOCTH 3a
COOJIIO/ICHHE SIIEPHOM U paJuallMOHHOM
0€e30IMacHOCTH, a Tak)Ke COOJIIoJeHNe
rOCYJapCTBEHHBIX H KOMMEPUYECKHX
TalH.



[TpodeccuonanbHoe dopmupoBaHue

BOCIIUTAHHE OTBETCTBEHHOH MO3HLIHU 110
IIPUMEHEHHUIO SJIEPHBIX
TEXHOJIOTUH B CBETE

COXpaHEHHUs OKpYXKaIoIIeH

cpebl TUTS OyymImx
nokoJieanii (B26)

Oprann3anyusi HHTEPAKTUBHBIX MEPONPUSITHH M peaju3alus CleUAJTU3HPOBAHHBIX 3aJaHUIl C
BOCIIMTATEJIbHBIM U COLHAJIBLHBIM AKIEHTOM:

o OObeauHeHUsX, a TaKXkKe JETHUX HIKojgax Atomcamp H 1p.

o Opranusanus ¥ NPOBEACHUE MEPONPUATHIN, HANPABICHHBIX Ha BOBJCYCHHE CTYIEHTOB B
HAy4yHYI0, HaYyYHO-UCCIIEJJOBATEIbCKYIO JESATENBHOCTh C 1 Kypca, B TOM 4YMCJIE HAy4yHOrOo TYpHHpaA
NATO HUAY MUDU u np.

o Opranuzanys U NpOBENCHUE HAYYHO-IIPOCBETUTEIBCKUX MEPOIIPUATHN, B TOM YHCIIE PA3BUTHE
($u3nIeCKOro, MaTeMaTHUECKOT0, XUMUYECKOT0, XUPYPTHIECKOT0, CYyAeOHO-MEAUIIUMHCKOTO KPYKKOB U
Ap.

o Opranuzanys 1 IpOBEJCHUE TYPHUPOB 10 MHTEJUIEKTYaJIbHBIM UTPaM

o Opranm3anus ¥ TPOBEACHUE HSKCKYPCHH, HAYYHO-TIPAKTUYECKUX KOH(epeHIHid, (OopyMOoB,
KPYIJIBIX CTOJIOB, BEOMHApOB 10 MpolieMaM siepHOW U pajiualiMOHHON 0e3011acCHOCTH, SKOJIOTHH, a
TaK)Ke BOIPOCAM TEXHOJOrH4ecKoro juaepcrsa Poccuu B o0nactu SAepHOM SHEPreTUKH.

. Opranu3anus HayYHO-TIPAKTHYECKUX KOH(EPEHIMHA, BCTpeY C BEAYIIMMH CIECHUATACTaAMHU-
IIPAKTUKAMU IPEAIPUATUN OTPaCIIU.
o Opranu3anus Hay4HO-IIPAKTHUUYECKUX KOH(EpPEeHLUH, KPYIJIbIX CTOJIOB, BCTPEY C YYEHBIMH U

BEIYIIUMH  CHEIUATNCTAMU OTpacieil peaJibHOTO CEKTOpa HSKOHOMUKH; HAay4YHO-TIPOCKTHOMN
JIEATEIBbHOCTH O BOIIPOCAM TEXHOJIOTMYECKOT0 niepcTBa Poccun.

[Tonnepkka u pa3BuTHE Kityda JroduTeneit nHremiekTyanbHoi urpsel «4rto? I'ne? Korma?»
[Tonnepxkka u pazButue CTyaeHueckoro HayyHoro oomectsa MATO HUAY MUDU.

Yuactue B Kaprepaom popyme «CtapT Kapbepbi».

VYyactre B MOATOTOBKE MyOIMKAIUK B MEXKTYHAPOIHBIX U OT€YECTBEHHBIX KypHAalax.
VYuactue B [Iporpammax Hay4HBIX CTaXXHPOBOK, MpoBoAUMBIX oA aruaon I'K Pocaroma
VYyactue B CTYJEHYECKMX OJMMIHUAZaX M CTYJEHYECKUX KOHKypcax («OTKpBITbIE
MEeXIyHapoaHbIe cTyAeHuUeckue HTepHeT onuMmnuaas», Beepoceniickas cryaeHueckas onumnuana u
Ip.), KOHKypcax mpodeccuoHaIbHOTO MacTepcTBa, B TOM umcie 1o crangaptam WorldSkills,
CTYJIEHYECKHX HAyYHBIX OOIIECTBAX U

. VYyacTue B CTYJEHYECKHMX OJIMMIIMAJIaX, XAaKaTOHAaX M KOHKYpCax Hay4YHbIX MPOEKTOB,
TBOPYECKUX MEPOIPHUATHUAX, KOHKYpCax MPo(ecCHOHaTLHOI0 MaCTEPCTBA, B TOM YHCIIE 110 CTaHAapTaM
WorldSkills B o6nactsax 1udpoBoro MHXUHUPUHTA, THPOPMALMOHHOM O€30MaCHOCTH U CHCTEMHOIO
aHaamu3a.

. VYuactue Bo Beepoccuiickux KOHKypcax CTyICHUECKUX padoT.

5. OFbEM JUCIUIIVIMHBI B 3BAYETHBIX EJIMHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMUYECKHUX YACOB, BbBIAEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIINXCS C TMPENOJABATEJEM (II0 BHJIAM 3AHSATHN) W HA
CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCHA



Konu4yecTBo yacoB Ha BuJ padoThl 1O
cemecTpam:
Bup padorsl
Ne 6 Ne 7 Bcero
KonTakTHasi padora o0y4awmmxcs ¢
npenojaaBarTejiemM
AyAUTOpPHBIE 3aHATHS (6ce20) 48 48 96
B Tom umncne:
JeKyuu 32 32 64
NpaKmuyecKue 3aHamusl 16 16 32
IIpomeKyTOUYHASI ATTECTALUSA
B Tom umcne:
9K3AMEH 36 36 72
CamocTosiTejibHas padoTa 00y4aruuxcsi 24 24 48
Bcero (4achl): 108 108 216
Bcero (3aueTHble eTMHHIIBI): 3 3 6

6. COAEP) KAHUE JUCIHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JIEJIAM)
C YKA3AHHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX YACOB
N BU/J1OB YYEBHBIX 3AHATHUU

6.1. Pa3zoensl Oucyuniunsl U mpyooemMKoCms HO 6UOAM YUEOHBIX 3aHAMUIL (8 AKADEMUYECKUX YaACAX)

Henensi| HammenoBaHue pa3aena /TeMbl 1M CHUNINHBI Buabl yueOHoii padoThI B yacax
Ounas ¢gopma o0yueHust
Jlex IIp Jlab | Bueayn | CPO

1-4 IIpuHIHMNIBI padOTHI AAEPHOTO PEaKTOpA. 4 2 4
MOIITHOCTE ¥ KOJIMYECTBO JAEIICHUN. 1 0,5 0 1
DHEProBBIJICIICHHE HA ¢TMHUITY MAaCChI 1 0,5 0 1
COXOKEHHOT'O TOIUIMBA.

Haxomnenne paguoakTHBHOCTH MpH padoTe 1 0,5 0 1
peakTopa.

[T10THOCTH MOTOKA HEUTPOHOB H €0 1 0,5 0 1
MHTETpaJbHbIE NIPEJICTABICHHUSL.

5-8 IlenHoii mpoiecc nejieHus. 4 3 4
O dexTuBHbIN KOADHULINEHT pa3sMHOKEHHS U 1 1 0 1
PEaKTUBHOCTb.

Pacuet Kyp¢ 1 p 4epe3 CKOPOCTH MPOLIECCOB. 1 1 0 1
®opmyna 4-X COMHOXKHUTEINEHN Il pE€aKTOPOB Ha 1 1 0 1
TEIJIOBBIX HEUTPOHAX.

IIprMepbl KPUTHYECKUX MACC M pa3MEpOB. 1 0 0 1

9-14 H3meHeHne HYK/JIHIHOTO COCTABA TOIINBA MPH 6 4 4
padore peakrTopa.

OnnrockopocTHbIe AuddepeHInaIbHbIe 1 1 0 1
YpaBHEHHUSI [T pacyeTa COCTaBa TSHKEIBIX siIep B

(GyHKIMU BpEeMEHH U UX PELICHHUS.

JlnHamuka coctaBa OCKOJIKOB JI€JI€HUS BO BpeMs 1 1 0 1
paboThI peakTopa.

['myOvHa BhIropaHus TOILJIMBA. 2 1 0 1




[lepexoaHble MPOIECCH IPH OTPABICHUT
peakTopa sigpamMu camapusi ¥ KCEHOHA, a TaKkKe
IPU U3MEHEHUAX KOHIICHTPALUU HENITYHUSI.

15-18

Bocnpou3BoJCTBO 51/IePHOT0 TOILUIHBA.

HpI/IHI_[I/IHI/IaJ'IBHaH BO3MO>KHOCTb
BOCIIPpOMU3BOJACTBA, HGO6XOI[I/IMBIG U 10CTaTOYHbIC
YCIIOBU

KoadduureHnTs! BOCIpON3BOACTBA U UX CBA3b CO
BPEMEHEM YABOCHHS PAa3BUTHsI MOIIHOCTEH.

19-24

OOpaTHble CBSI3U B peaKkTope.

O6paTHBIe CBSI3H aTOMHOM QJICKTPOCTAHIIUU.

OOpartHbI€ CBSI3U SACPHOTO peakTopa U MX
BIIUSTHUE HAa 0€30MaCHOCTh PEaKTopa.

NN N

Rkl -

G EN

EctecTBeHHBIC U PYKOTBOPHBIC TAaCCHUBHBIC
oOpaTHbIe CBSI3U (3AIIUTHBIC CBOMNCTBA
pPEaKTOPOB).

N

25-32

3amac PCAKTHBHOCTH M €0 KOMIICHCAIIUS.

HeO6XOI[I/IMOCTB HMCTDb 3allaC pCaKTHBHOCTH.

CriocoObl KOMITEHCAIMH 3aaca PpeaKTUBHOCTH.

NN

Hroro 3a 6 cemecTp:

[l le]le] )

1-8

YpaBHeHus nepenoca Heiirponos, YIIH, u ero
CONpsizKeHHOE YPABHEHHE B ONEPATOPHOI

dopme.

Omnepatops! YIIH u conpsbxennsie. CBoicTBa
OIIepaTOPOB.

1,5

Teopust manbix Bo3MyieHui. [IpubnnxeHHble

HaXO0XICHUA KOS(I)(l)I/II_II/IeHTOB YYBCTBHUTCIIbHOCTHU.

1,5

O011ee, aCUMIITOTUYECKOE U YCIOBHO-
Kputnuyeckoe pemenus YIIH

1,5

dopmyia 0OpaTHBIX YaCOB — CBSI3b PEAKTUBHOCTH
Y MEpPHOJIa PEaKTopa.

1,5

9-16

OaHOCKOPOCTHOE, CTAIMOHAPHOE YPaBHEHHE
nepeHoca HETPOHOB.

IIpocTpaHCTBEHHBIE pacIIPEAENICHUS IJIOTHOCTH
II0TOKa HGI\/’ITPOHOB U IICHHOCTHU B IINIOCKOM H
LHWINHAPUYECKOM PEaKTOpax (TOMOT'eHHBIN 1
«CJIOCHBII» PEAKTOPHI).

O PexTUBHOCTD OTAETBHBIX MOIJIOMIAIOIINX
crep>kHed. DPPEeKTUBHOCTb CUCTEMBI CTEPKHEN
(mpubsrkeHne napHo HHTEpdEepeHITNH).

D¢ (heKTUBHOCTU CUCTEMBI CTEP)KHEH U UX
3aBHCHMOCTh OT peKHUMa paboThl PEaKTOpOB

ADC.

17-24

CnekTp HEeTPOHOB /ISl CTALIHOHAPHOI,
TOMOT'€HHOM, 0€CKOHEYHOM Cpeabl
Pa3sMHOKaIOLIEil Cpeabl.

[TpennochlIKu K BO3SMOXKHOCTSIM U MPAKTHUECKOU
[IEHHOCTH pacyera.

BbIBOZ ypaBHEHUH B IPYIIIOBOM IIPEICTABICHUN.
PexyppeHTHOE COOTHOLIEHHE.




25-32

COMNPSIZKEHHOT0 YCJIOBHO
YpPaBHEHHS.

BrIBOA ypaBHEHUI KHHETHKH €
HCII0JIb30BAHHEM HECTAllHOHAPHOI'0
YPaABHEHHS MEePEeHOCA HEHTPOHOB U 8 0 0 6

-KPHTHY€CKOI0

Heo0xoauMocTh ypaBHEHUI, CBA3BIBAIOIINX
TOJIBKO IUNIOTHOCTh IIOTOKA HEMTPOHOB U 2 0 0 2
PEaKTUBHOCTH CO BPEMEHEM.

CoBMmecTHOE PEMICHUE IIPAMOI'O U COIMPSKEHHOT'O
ypaBHeHI/Iﬁ JJIA TIOJTYYCHH A UHTCTPAJIBHBIX

. 2 0 0 2
napameTpoB. OU3NYECKU CMBICT HHTETPAITBHBIX
MapaMeTpoB.
Paznenenue nepeMeHHbBIX U OTPaHUYCHUS 4 0 0 5
MMPUMCHCHUSA TOYCUYHOI'O YPAaBHCHUS KUHCTHUKHU.
HTroro 3a 7 cemectp: 32 16 0 24
Bcero: 64 32 0 48

Ipum.: Jlex — nexyuu, IIp — npakmuueckue 3anamus / cemunapul, Jlab — nabopamopnvie 3aHamus,
Bueayo — sneayoumopnas konmaxmmuas paboma, CPO — camocmosmenvras paboma.

6.2. Codepotcanue oucyuniuHsl, CMpyKmypuposanHoe no pazoeinam (memam)

Jlexyuonmwiii Kypc

e HanmenoBanue pa3zjiena Coaepixanue
B /TeMBbI JUCIHILIHHDI

1. IIpuHnunbl padoThl SAEPHOTO peaKTopa.

1.1. |MomHocth u kKonmuecTBO |llemHas peakmust  geneHus. bamanc HedTponoB. IlonsiThe
JICTICHUM. KPUTHUYECKON MacChl U KPUTHUYECKOTO pazMepa peakropa. Pabora

peakropa B DJHEpreTuyeckoM pexume. CBA3b MOIIHOCTH U
ckopoctH  gaeneHuil.  JlokanbHOE M IPOCTPAHCTBEHHOE
pacnpeiesieHue SHEPTUH, BBIICISIEMON PU JETCHHUH.

1.2. |DHeproBwieneHue Ha MakcumanbHOE KOJIMYECTBO SHEPTUHM, HOPMUPOBAHHOE HA OJUH
€IMHUILY MaCChl aKT JeNeHUs siiep, Ha €IUHUILY MacChl JNEISIIUXCS snep, Ha
COXKEHHOT'O TOIUIMBA. €AUHUIly MacChl TOIUIMBA, HAa €JUHUIY MACChl BBITPYKEHHOIO

TOTUTHBA.

1.3. |Hakomuenue OctatoyHoe SHeproBuleNeHHe (TpeboBaHUE pE3epPBUPOBAHUS
PaanoOaKTUBHOCTH IIPU suepronutanus ['I[H), HEBO3MOXKHOCTh TMpeKpalieHus IEMmHON
paboTte peakrTopa. peakuuu  JeJeHusT MTHOBEHHO. ['paduku  OCTaTOYHOTO

SHEeproBbIieNeHns npubamxenHas Gopmyna By-Burnepa).

1.4. [(IlnoTHOCTH MOTOKA Jlns  BBIUMCIEHHMS]  Pa3jMYHbIX  HEUTPOHHO-(U3MUYECKUX
HEUTPOHOB U €T0 XapaKTePUCTUK  TPeOyIOTCS  pa3IMuHbIE  WHTETPaIbHbBIC
MHTErpaJIbHbIE MpPEACTaBICHUS IJIOTHOCTH TOTOKA HEUTPOHOB  (CHEKTP
MIPE/ICTABJICHHUSI. HEUTPOHOB, KOJIMYECTBO HEUTPOHOB, (DIIFOEHC HEUTPOHOB).

2. IenHoi npouecc Ae1eHusl.

2.1.  |DddexTuBHBII KavecTBeHHOE omnucaHue LEMHON peakuuu nesieHus: OCHOBHbBIE
KOdPGUITUEHT XapaKTEPUCTUKU LEMHOTO npoiiecca. DddexTuBHBIIM
Pa3MHOXKEHUS U Ko3(hULUEHT pa3MHOXKEHUs, Kopp, U Koo (711 OeckoHEUHO-
PEaKTUBHOCTb. MPOTsHKEHHOU cpenibl). O0Ias 3anuch A7 TOMOTEHHOM CHCTEMBI

C OJIHOTPYTIIOBBIMU C€UeHUSIMHU. boiiee BaskHO — oTiuune, Koggp OT
1. TloHATHE PEAKTUBHOCTH.




2.2.

Pacuer kogp¢ u p uepes
CKOPOCTH TIPOIIECCOB.

Haubonee oOmas ¢opmyna ans pacuera kopp U peaKTUBHOCTH.
YhpouieHHbId  pacyeT B OJHOTPYNIIOBOM  MPEACTABICHHHU.
OmneHka mpenenbHbIX 3HaYeHUH Kopp U p. [IpuMepsl pacyeTHBIX
3HAYCHHH Kogp U Koo.

2.3. |Dopmyna 4-x Wneonorust popmynsl. [Tosicnenne comuoxuteneit popmyisl s
COMHOKUTENEH Jis roMOoreHHol Mogzenu. PacyerHas QopMmysa BepoOsSTHOCTH
PEaKTOPOB HA TEIUIOBBIX  (M30€XaTh pPE30HAHCHOTO 3axBara. BiHsHHE T'eTepOreHHOro
HEUTpOoHaX. PacIioyIoKEeHUsT MaTepUaJIOB Ha COMHOXKUTENU. BinsHue Ha Kaogg

BOZO-ypaHOBOI'O  OTHOLIEHMs.  BiusHue  BOJOYpaHOBOIO
OTHOLICHHsI Ha KO3()(PUIMEHT PEeakTHBHOCTU IO TeMIIeparype
TEILIOHOCUTEJISL.

3. HN3mMeHeHNe HYKJIMIHOTO COCTABA TOILIMBA IPH padoTe peakTopa.

3.1. |OnHOCKOpOCTHBIE VYpaBHeHue OanaHca JaHHOIO HYKIUAAa B (DYHKIUM BpPEMEHH.
g depeHImaIbHbIe OOummii ciaywaid pemeHus. AHATUTHYECKUE pEIIeHHUs s
YPaBHEHMs JUId pacyeTa  |OCHOBHBIX TsDKeNbIX sanep. [IpuMepsl 3aBUCHMOCTH KOJMYECTB
COCTaBa TSDKEIBIX siIep B |HyKIKWAa B (YHKIMH BpPEMEHH sl TEIJIOBOTO U OBICTPOTO
(GyHKLUU BpEMEHH U MUX |peaKTopa.
peLICHHUS.

3.2. |/[unamuka cocraBa Cucrema ypaBHEHMH M ONMCAaHUS HAKOIJICHHUS OCKOJIKOB
OCKOJIKOB JICJICHHS BO JIeJIEHUsl C OJIMHAKOBBIMU Maccamu (n300apsl). [IpubnmxenHoe
BpeMs pa0bOThl peakTopa. |pelieHue s JAaHHOIO HYKIWJa HOpU  MCIOJIb30BaHUU

KYMYJIITUBHOTO BbIX0/1a. Kom4uecTBoO M paiMOaKTUBHOCTH 110CIIE
OKOHYaHus paboThl peakTopa. Ilpumepbl HMHTErpajlbHBIX
XapaKTepUCTHK U 3aBUCUMOCTh MX 3HAYEHHH OT BPEMEHH I10CIIE
ocraHoBa peakTopa. CpelHuE CEUYEeHUs OCKOJIKOB JIEJCHUS B
(GyHKIIMK BpeMEHH BO BpeMsi pabOThI peakTopa.

3.3. |I'myOuHa BbIrOpaHus Omnpenenenue ri1yOuHBl BbIropaHus. [IpuumHBI OrpaHUYEHUS

TOILJINBA. rITyOUHBI BBITOpaHus. EquHUIBI 13MepeHus TTyOuHBI BBITOPAHUS
1 ux cBs3u. [Ipumepsl riTyOMH BBITOpAaHUs U1 PEAKTOPOB Pa3HOI0
TMna W HazHayeHus. (OCHOBHBIE COOTHOLIEHMSI MEXIY
MOIITHOCTBIO, TJIYOWHOW BBITOpaHMs, BPEMEHEM HaXOXKICHUS
TOILJINBA B PEAKTOPE.

3.4. |Ilepexomnsie npoueccsl  |Llemoukn wuzobapoB c¢ maccamu 135 u 149. CraunonapHble
[P OTPABJICHUH PEAKTOpa |KOJIWYECTBA SiA€p LENOUeK M 3aBUCUMOCTb OT IJIOTHOCTH MOTOKA
ApaMu caMapus U HeiftpoHoB. KonnuecTBa saep (oTpaBieHue) B pyHKIUU BpEMEHU
KCEHOHa, a TaKXe Ipu npu  OBICTPOM HM3MEHEHHM MOIIHOCTH TpU MOJAEpKaHUU
U3MEHEHUAX IIOCTOSIHHBIM HOBOT'O YPOBHS MOIIIHOCTH U U3MEHEHHE MOIIHOCTH
KOHIIGHTPAINI HENTYHUs. |6e3 ee mojyiepxkanus. I1010KuTeIbHEIE 06paTHEIE cBa3n. MoaHas

ama. [IpometneBas «cmepTh» peaktopa. [Ipumepsl 3aBucuMocTen
MOIIIHOCTH M PEaKTUBHOCTU OT BPEMEHHU. 3aBUCHUMOCTh TeMIa
MOTEpH PEaKTUBHOCTH OT BPEMEHH B HayaJle KAMIAHUM M T1OCIIe
OCTaHOBA PEaKTOpa.

2.4  |IIpumepsl kpuTtndeckux  |[IpuMepsl KpPUTHYECKHX MacC W pa3MepoB Ui PEaKTOpPOB
Macc U pa3MepoB. LWJIMHAPUYECKOM, chepruueckoil U npsMOyroibHOM hopmoii

4. Bocnpou3BoACTBO S/1ePHOTO TOILIMBA.

4.1. |Heobxomumele u OmnpeneneHne  pacHIMPEHHOTO  BOCHPOM3BOJCTBA  TOIUIMBA.
JIOCTaTOYHBIE YCIOBUS Bo3MoxKHOCTE BOCITPOM3BO/ICTBA TOIIMBA B YPAaH-TIIIyTOHUEBOU U
BO3MO>KHOCTH YPaH-TOPHUEBOM  LUKJIAX. Koadduuuentsr  koHBepcuw,
paciIupeHHOro BOCIPOU3BOJICTBA U N30BITOYHOTI'O BOCIIPOU3BO/ICTBA.
BOCIIPOM3BOJICTBA.
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4.2.

Koadduuments
BOCIIPOM3BOCTBA U MX
CBSI3b C BpEMEHEM
YIBOCHHS Pa3BUTHUS
MouHocTel. 3HadeHus KB
Ha YHEPreTHYECKUX
pPEaKTOpax.

JlomycTUMBIC 3HAuUEHHs] OTHOIICHUS MAaKpOCEUYCHHs 3axBara
CBIPEBOTO MaTepuasia K MaKpOCEUCHHUIO JEJICHUS AEISIIEToCs
MaTepuaia. BiMsHUE IUIOTHOCTH TOIUIMBA M OOOTAalleHUs Ha
mapameTpel  BocHpou3BojacTBa. CBs3b  BpPEMEHH  YABOCHHUS
MOIITHOCTEH ¢ U30BITOYHBIM KOA(PPHUIIMEHTOM BOCIIPOM3BOICTBA.

5. Oo0paTtHble cBA3U.

5.1. |OGpatHble cBsi3u aToMHO# |OnpeseneHne MOHATUH «oOpaTHBIE CBs3W». llonoxurenbHble U
3JIEKTPOCTAHLIUY. OTpHLIaTEeNIbHBIE OOpaTHBIE CBS3M, UX CBS3b C 0OE30MAaCHOCTHIO

ATOMHOM 2JIEKTPOCTAHIIMH.

5.2. |OGpatHble cBs3U sepHoro |OnpenenaeHne OOpaTHBIX CBS3eH M WX OMNHMCAHUE HA NpPUMEpE
pEaKTopa. eCTECTBEHHbIE |paboTaroIero peakTopa aTOMHOM craHuuu. HemocpencTBeHHble
(maccuBHBIC) U UX U CIIOKHBIE (KOMIUIEKCHBIC) OOpaTHBIC CBSI3H. | JTaBHAs MpUYHHA
BJIMSIHAE Ha O€30I1aCHOCTbh |0OpaTHBIX CBSI3€M — B3aMMOCBSI3b TEXHOJIOTHYECKUX [TapaMETPOB
peakropa. U PEAKTUBHOCTU pEaKTopa, Kak CJEACTBUE  OIMCAHUA

s dextuBHOro KO3 PuIMEeHTa pa3sMHOXKeHUsA. DuU3UYecKue
MEXaHU3Mbl H3MEHEHHS PEAKTUBHOCTH MPU  HU3MEHEHUU
TEXHOJIOTUYECKUX  XapaKTEepUCTHK  peakTopa  (IUIOTHOCTb,
pa3Mepbl, TEMIIEpaTypa, 1aBICHHE).

5.3 |EcrecTBeHHBIC U [Tpumepsr maccuBHBIX cBsi3el (Jlommiep-3¢gdekT Ha pe3oHaHcax
pykoTBOpHble maccuBHble |U-238; ectecTBeHHass wupKyasuus u  1p.). I[lpoektHble u
oOpaTHbIE CBSI3U KOHCTPYKLIMOHHbIE DELICHUs, BIUAIOIIMNE HAa 3HA4Y€HUE U
(3a1IMTHBIE CBOMCTBA MOJISIPHOCTE OOpaTHBIX CBsized. [lpumepsl Hambosiee KpyIHBIX
PEaKTOPOB). aBapuii, oOycnoBieHHbIX oOpatHbiMH cBsizsimu (CILIA, CCCP,

Anonus).

6. 3anac peakTHBHOCTH M €r0 KOMIIEHCAIUS.

6.1. |HeoOGxomumocTs IMETh [loTepst peakTHBHOCTH NIPH BBIBOJIE PEAKTOPA HAa MOLITHOCTb U €r0
3arac peakTUBHOCTH. OCTaHOBE, U3MEHEHHWE PEAKTUBHOCTU IPU BHITOPAHUM TOIUIMBA

TpeOYIOT HAJIMYMsI YIPABJIIEMOT0 3a1aca peakTHBHOCTH.

6.2. |Cnoco6b! kommneHcauuu  |KomreHcanus 3anaca peakTHBHOCTH JJOJKHA OBITh YIIPABIIsIEMOH.

3araca peakTUBHOCTH. OnepaTuBHBIN 3aMac peaKTUBHOCTH OCYILECTBIISIOT C TOMOLIBIO
YIPABISEMBIX MOTJIOMAIONINX CTEPKHEW. YTIpaBICHHUE 3a11acoM
PEaKTUBHOCTM TpU  BBITOpaHMM  TOIUIMBa  (ympasisiemas
KOHLIEHTpalUsl MOIJIOTUTENS B TEIUIOHOCHUTENE; BBITOPAIOLIMMA
MOTJIOTUTENb B TomMBe M Marepuanax TBC; cneuuanbHbie
YCTPONCTBA, HOCTPOSHHbIE HA U3MEHEHUSIX JTaBJICHHS)

7. YpaBHeHusi nepeHoca HeMTpoHOB, YIIH, n ero conpsizkeHHOe ypaBHeHHE B ONIEPATOPHOM
dopme.

7.1.  |Omnepatops! YIIH u 3anuchIBAIOTCS YPABHEHMsS NIEPEHOCA U CONPSKEHHOE YCJIOBHO-
conpsikeHHble. CBOICTBa |KpUTHUYECKOE B onepaTopHoil ¢opme. PaccmoTtpen ¢usnueckuit
OIIepaTOpOB. cMbIca omneparopoB. Iloka3aHo M 10Ka3aHO, YTO CONPSIKEHHBIE

ormepaTopsl  00JaJalOT  3aMeyaTelbHbIM  CBOWCTBOM  —
BO3MO>KHOCTBIO «A3MEHEHMS MIOCJIE0BATENBHOCTH
UHTETPUPOBAHUSY.

7.2. |Teopus Maybix WNneonoruss  ManbIX  BO3MYLIEHMH  TO3BOJIIET  HAXOIUTh
BO3MYILIEHUH. KOA(G(UIMEHThl UYYyBCTBUTEJIBHOCTH, JJI KOTOPBIX JaeTcs
[TpubnnxenHble ornpeneneHue, obaacte npuMeHeHui u orpanuueHus. KU moryr
HaXO0X/ICHUS OTHOCUTCSI K  pa3IUYHbIM  HHTErpajbHBIM  MapaMeTpam
KO3 PHUIIHEHTOB (XapakTepHUCTHKaM) peakTopa — peakTUBHOCTH, K03 duumenram
YYBCTBUTEJIHLHOCTH. BOCIPOM3BOJICTBa, OOOTAIIEHHWI0O M COCTaBy TOIUIMBA U TIp.

Tounble, u TPUOIKEHHBIE U COBCeM TpyOble oneHkH KY.
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7.3.

OO011ee, aCHUMITOTHYECKOE
U YCIOBHO-KPUTHYECKOE
pewenus YIIH

[TpuBoautcs obmee pemenue YIIH u ero anamus. [lomyueno
acumnTotuyeckoe pemenue YIIH, xoropoe mo3Bosser
BBIYHUCIIUTH IEPHOJI (ACUMIITOTUYECKUI) peakTopa. PaccmoTpena
ueosorus ycinoBHo kpuruueckoro YIIH — pemenue mpoGiembl
HAaxO0’KJICHUs peakTUBHOCTH M3 pemeHus YIIH.

7.4  |®opmyna oOpaTHBIX 4acoB |/{aH BbIBOI ypaBHEHHs] OOpaTHBIX YacOB - CBA3U PEAKTUBHOCTU
— CBA3b PCAKTUBHOCTU U |peakTopa M mnepuoga. IlokazaHo, 4ro 3HaYeHHe Iepuoaa
Iepro/ia peakTopa. M3MEHSETCS NI0CIIe BO3MYIIEHUS U IIOCIIE IEPEXOAHOTO IIEPUOIA B

Cllyda€ TOYEHOIO0 YypAaBHEHHS KHUHETUKU YCTaHABJIMBAETCS
ACUMIITOTMYECKOE  3HAay€HUe. OTU  CBOMCTBA  HAIVIIHO
UHTEPIPETHPYIOTCS ~ NMPUOIIKEHHEM C  OJHOM  TpyINmon
3ana3pIBaloluX HEUTPOHOB.

8. OaHOCKOpPOCTHOE, CTAIIMOHAPHOE YPaBHEHHE IIePEeHOCA HETPOHOB.

8.1. |IIpocTpaHCTBEHHBIC VIIH  cymectBeHHO  ympomaercs B JAuPPy3HOHHOM
pacnpeneneHus npUOIKEHUU. 3alUChIBAIOTCS PEUICHUS MPOCTPAHCTBEHHOTO
IJIOTHOCTH ITOTOKA pacnpezeneHus Uid yKa3aHHbIX FeoMeTpuil. BBoaurcs nonsTus
HEUTPOHOB U LIEHHOCTU B |T€OMETPUYECKOTO 51 MaTepuaIbHOTO I1apaMeTpPOB.
IIJIOCKOM 1 PaccmarpuBaercss 1Ba 1oOAXo0Ja K PEUICHUIO HaXOXKIACHUS
LWIMHIPUYECKOM KPUTHYECKHUX Pa3MEpPOB — IIPU 3aJAHHOM COCTABE PEAKTOpa U IpU
peakTopax (TOMOTEHHBIN U |3aJaHHBIX pa3Mepax. M3ydaercs HaX0XKIEHUS YCIOBUH C
«CJIOCHBII» PEaKTop). MaKCHMaJbHOW (Ha MpUMEpe peakTopa — UCTOUYHHUKA HEUTPOHOB
['eomerpuueckuii u JUTSL paiualliOHHON Tepanuu OHK03a00JIeBaHU) U MUHUMAIIbHON
MaTepUATbHBIN yTeuKaMyd HEUTpOHOB. JlaeTcs Tabiviia pacuyeTHBIX 3HAYCHHM
napameTphbl. KPUTUYECKMX MacC M pa3MepoOB SJACPHBIX PEAKTOPOB C

3aMeUINTEISIMU.

8.2. |9¢ddexruBHOCTD [Tongxox K mNPHOIMKEHHOMY BBIYUCICHUIO 3()QEeKTHBHOCTH
OT/IENIbHBIX OTJIEIBHOTO MOTJIOLIAOIIETO CTEPXKHS. 3aBUCUMOCTh
MOTJIOIIAIOIINX CTEPXKHEH. [3hPekTuBHOCTH ~ CTEpXKHS  OT  €r0  I'€OMETPUYECKOTO
O heKTUBHOCTL CHCTEMBI (pacloIOKEHUs] B aKTMBHOH 30He. dusnyeckoe paccMOTpeHHE
cTep>kHel (mpubmmkenne (MHTEpQEepeHUMOHHBIX 3()(EeKToB W WX  3HAYUMOCTH B
napHOW MHTepPEpPEeHIMH). (3aBUCUMOCTH OT TE€OMETPUU M pa3MEepOB AaKTUBHOW 30HBI.

[IpakTuueckuit cnocod ydera uHTEp(EpEeHIMOHHBIX (PPEKTOB
UCMOJb3Ys MOAXO0/ «IIapHOI HHTephEPEHLIUN.

8.3. |9¢ddexrTuBHOCTH cucTembl |[laeTcs omMcaHMe M HAa3HAYEHHME CUCTEM CTEpXKHEW JuIs
CTEp’)KHEU U UX sHepreTuueckux peakropoB BBOP, PEMK, BH u n3menenus ux
3aBHCUMOCTH OT pexxuMa  (3(pPEeKTUBHOCTH B T€UCHHE KaMIIAaHUU MEKIY Meperpy3KaMu.
pabotsl peakTopoB ADC.

9. CnexkTrp HEWTPOHOB VI CTANMOHAPHOH, TOMOICHHOH, O0€CKOHEYHOH cpeabl
pa3MHoKaloLiei cpeasbl.

9.1 |I[Ipeamochuiku K Jlns pacuera crieKTpa HEUTPOHOB MOKHO HUCIIOJIB30BATh PEILICHUS
BO3MOXKHOCTSIM U VIIH npu HEM3MEHHBIX 3HAYEHUSIX BCEX XapaKTEPUCTUK PeaKkTopa
IIPAKTUYECKON [IEHHOCTH |OT BPEMEHM U ITPOCTPAHCTBA.
pacuyera.

9.2 |BbiBoj ypaBHEHUil B JI1sl HaXOXAEHUS CIIEKTpa HEUTPOHOB B YIPOIIEHHOM BapHUaHTe

TPYIIIOBOM
IIPEACTABICHUH.
PexyppenTHOE
COOTHOILIEHHE.

VIIH mnpeacraBnsitoT B BuAe cHCTeMbl AU depeHInaTbHbIX
YPaBHEHHUH, 3alIUCAHHBIX JJI DHEPIE€TUUECKUX IPYIII HEUTPOHOB.
I[Ipy >TOM  BO3HHMKAeT HEOOXOAMMOCTb  «BBIIYMBIBATh»
MaKpOCKOIIMUYECKUE CEYEHHUs, KOTOpBIE AJEKBATHO OIMCBHIBAIOT
nepexo/l HEMTPOHOB W3 JAHHOM TIpynmbl B JApyrue (cedyeHue
yBOJla, CEYEHHME IIEpeBOAAa W3 TPYIIbl B TPYIIy, CEUYEHUE
3amejuieHne). OKa3bIBaeTCsl, UYTO TaKyl CHCTEMY YpaBHEHMM
MOYKHO PEUIMTh PEKYPPEHTHBIM CIIOCOOOM.
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10. |BbIBox ypaBHeHHMii KHHETHKHM C WCHOJb30BAHHEM HECTAIIMOHAPHOTO YPaBHEHHUS
NepeHoca HeHTPOHOB M CONPSI:KEHHOI0 YCJI0BHO-KPUTHYE€CKOT0 YPABHEHMSI.

10.1 |HeobxoauMocTh Ob6mee pemenue YIIH mo3BoisieT MONMy4YuTh MTHOBEHHBIE (M
ypaBHEHUH, 3aTeM aCHUMITOTUYECKHE) 3HAYCHUs Iepuojia peakTopa AJis
CBSI3BIBAIOIIIUX TOJIHKO JAHHOTO HCXOJHOTO COCTOSIHHMA peakTopa. OJHAKO COCTOSHHE
IUIOTHOCTD MOTOKA peakTopa OObIUHO H3MeHsieTcs BO BpeMeHHu. [losromy 3amaua
HEUTPOHOB U COCTOMT B TMOJYYCHHH 3aBHCHMOCTH KOJHMYECTBA HEHTPOHOB
PEaKTUBHOCTH CO (MomHOCTH) B (YHKIMH PEAKTHBHOCTH (B OOIIEM cCiydae
BPEMEHEM. MEHSIOLIEICS).

10.2 |CoBmecTHOE penieHue [TonpoOHO paccCMOTpEH aNrOPUTM BBIBOJIA TOUEYHOTO YPABHEHHUS
MPSIMOTO U COTIPSKCHHOTO |KWHETHUKH, OCHOBAaHHBIM HAa COBMECTHOM PEIICHUU ypaBHEHUS
ypaBHEHUU 1Jis MEPEHOCAaHEUTPOHOB B OMNEpPaTopHON (opMe U COMPSIKEHHOTO
MOJTyYEHUSI UHTETPANIbHBIX |(ypaBHeHHsI 1eHHOCTH). CorocraBieHue 3¢ HEeKTUBHBIX
napameTpoB. OU3NYECKUI |[MHTETpalIbHBIX MapaMeTpoB ¢ ¢usnueckumu (nons 3H, Bpems
CMBICITT HHTETPAITbHBIX KU3HU MT'HOBEHHBIX HEHTPOHOB, KOJIMYECTBO
11apaMeTpPOB. npeamecTBeHHUKoB 3H).

10.3 |Pa3genenue nepeMeHHBIX |Pa3iencHue BPEMEHHBIX WM MPOCTPAHCTBEHHO-IHEPTETHUYCCKHX
U OTPaHUYCHUS MEPEMEHHBIX TIO3BOJIIET TMOJYYUTh YypPaBHEHUS KUHETHKHU.
npuUMeHEeHUs TouedHoro  |[IpuOmmkeHue  orpaHMYMBAaeT  MPUIOKEHHE  TOYCHYHOTO
YpaBHEHUS KHHETUKH. YpaBHEHUS KUHETHKHU — PEaKTUBHOCTh HE 0OJiee TOJOBUHBI JOIU

3H.

Hpaxmuuecxue/ceMuHapCKue SAHAMUA

e HaumenoBanue pa3jaesna Conepxanue
] /TeMbl M CUMILTUHBI

1. IIpuHIunbl padoThl AAEPHOTO PeaKTOpa.

1.1. MomtHocts 1 konnuecTBO |PaGota peakTtopa B 3HepreTudeckoM pexkume. CBs3b
IEIICHUN. MOIIIHOCTA W CKOPOCTH  JICJICHUU. JlokaimpHOE W©

MPOCTPAHCTBEHHOE pacHpe/ie]ICHue JHEPruu, BbIICIIEMON
MIpU JCJICHHH.

1.2. OHEeproBulJIEJICHUE Ha MakcumanbHOE€ KOJMYECTBO SHEPrMM, HOPMUPOBAHHOE Ha
€IMHUILY MaCChl pa3UYHbIC BEJTMYUHBI.
COXOKEHHOTO TOTUTMBA.

1.3. Haxomienue OcraTtouHoe »oHeproBeiieneHue. [paduku  0CTaTOYHOTO
PaANOAKTUBHOCTH IIPH SHEPTOBBIICIICHHUS.
pabote peakTopa.

14. [InoTHOCTH MOTOKA Hcnonbs3oBaHre HMHTErpaIbHBIX MPEACTABICHUN IJIOTHOCTU
HEHUTPOHOB U €0 II0TOKa HEWTPOHOB I BBIYMCIECHHUS CKOPOCTEM DPEaKLUM,
MHTErpAJIbHbIE KOJIMYeCTBa HEUTPOHOB, (htoeHca.

MIPE/ICTABJICHHUSI.

2. IlenHol nMpouecc geaeHus.

2.1. O} dexTuBHbIM Db dekTHBHBINH KOAPPUIUSHT pa3sMHOKEHHUS, Kapp, U Koo (1151
KOdPUITUEHT OECKOHEUHO-TIPOTSKEHHONW cpenpl). OOmas 3amuch IS
Pa3MHOXKEHUS U TOMOTEHHON CHCTEMBI C OJHOTPYNIOBBIMH CEUCHUSMH.
PEaKTUBHOCTb. PeakTuBHOCTD.

2.2. Pacuer k¢ 1 p uepes VYHpouieHHbI pacyeT B OJHOTPYIIOBOM IPEICTaBICHUU.
CKOPOCTH MPOIIECCOB. OneHka npeaenbHbIX 3HaYeHUH Kogy 1 p.

2.3. ®opmyna 4-x BnusiHue reTeporeHHOro pacroyiioKEHHs MaTepualioB Ha
COMHOKHUTEIEH IS coMHOXxHTeNU. Biusaue Ha k,p4 BO0-ypaHOBOTO OTHOILIEHUSI.
PEaKTOpPOB HA TEIUIOBBIX  |BiusHUME BOJOYpaHOBOTO OTHOLIEHUS Ha KOIPPUIIUEHT
HEUTpOHAX. PEaKTHBHOCTH 1O TEMITepaType TEIJIOHOCUTETIS.

g HN3meHeHNe HYKJIMIHOTO COCTABA TOIJIMBA IPH padoTe peakTropa
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3.1.

OnHOCKOPOCTHBIE
nuddepeHnranbHbIe
ypaBHEHHS Ul pacyera
COCTaBa TSDKEIBIX SAEp B
(GyHKIMU BpEMEHH U UX
peLIeHus..

AHanuTHYECKNE pELIeHMs] JII OCHOBHBIX TSDKENBIX SIEp.
[Ipumepsbl 3aBUCMMOCTH KOJMYECTB HYKIUAA B (YHKIUU
BPEMEHM ISl pa3HbIX TUIIOB PEAKTOPA.

3.2. Jlunamuka cocraBa [IpubnuxeHnHoe pemeHue Ui JaHHOTO HYKIMJIA TIpH
OCKOJIKOB JIJIEHHSI BO UCIOJb30BAHUM KYMYJSITUBHOrO BbIxofa. KomuuectBo u
BpeMs pabOThI PEaKTOpa.  |PaJMOAKTUBHOCTh OCKOJKOB [ICJIEHUS TIOCJIE€ OKOHYAaHUS

pa0oThl peakTopa. [IpuMepbl HHTErpaJIbHBIX XapaKTEPUCTUK U
3aBUCHUMOCTh MX 3HA4€HMH OT BpPEMEHHM IIOCJIE OCTaHOBA
peakTopa.

3.3. ['myOuHa BeIrOpaHus Onpenenenne  TIyOWMHBI  BBITOPaHHUS  (3aBUCHUMOCTH M
TOTLJINBA. NpUYUHBI). EMUHHULBI U3MEpeHus: TIIyOUHBI BBITOPAHHS U HX

cBsi3u. OCHOBHBIE COOTHOLIEHHUS MEXAY MOIIHOCTbIO,
rTyOMHON BBITOpPaHUS, BPEMEHEM HAXOXKIEHHs TOIUIMBA B
peaxTope.

3.4. [TepexoiHbIE MTPOLIECCHI CranuoHapHble KOJIMYECTBA sI/IEp LIETIOYEK U 3aBUCUMOCTb OT
IpU OTPABJICHUM PEAKTOpa |IUIOTHOCTH  IMOTOKa  HeirpoHoB.  KommuectBa — sjep
AIpaMu caMapus 1 (oTpaBieHue) B GyHKIUU BPEMEHH NPU OBICTPOM M3MEHEHUH
KCEHOHA, a TaKXe pU MOIITHOCTH NpHU TNOJJAEPKaHUM MOCTOSTHHBIM HOBOT'O YPOBHS
U3MEHEHUSAX MOIIIHOCTH U WU3MEHEHHME MOIIHOCTH 0€3 €€ MOoAJepKaHusl.
KOHIIGHTpallui HeNTyHUsl. |PaznuuHble clieHapuu.

4. Bocnpou3BoacTBO f1/1epHOTO TOILIMBA.

4.1. Heob6xonumele u OmnpezneneHue pacIIMPEHHOrO BOCHPOM3BOJCTBA TOIUIMBA.
JIOCTaTOYHBIE YCIIOBUS KoadduumenTst KOHBEPCUH, BOCIPOM3BOCTBA U
BO3MOYKHOCTH 130BITOYHOTO BOCIIPOM3BO/ICTBA.
pacIIMpEHHOTO
BOCIIPOM3BOJICTBA.

4.2. Koaddummentsr JlonycTuMble 3HAUYE€HHUsS OTHOLIEHHMS] MAaKpOCEUEHHs 3axBaTa
BOCIIPOM3BOJICTBA U UX CBIPbEBOT'0 MaTepHata K MaKpOCEUEHUIO JIETEHUS AEISIILErocs
CBSI3b CO BPEMEHEM Matepuana. CBsi3b BpPEMEHM YABOEHHS MOIIHOCTEH C
YJIBOCHHUS PA3BUTHSA M30BITOYHBIM K03((HUIIMEHTOM BOCIIPOU3BO/ICTBA.
MOIIIHOCTEH.

S. Oo0partHble CBS3H.

5.1. OO6partHsble cBs3u aToMHON  |[lonokuTenpHbIE U OTpULIATENbHBIE 0OpaTHbIE CBSI3HU, UX CBSI3b
AJIEKTPOCTAHIINU. ¢ 0€30I1aCHOCThI0 ATOMHOM AJIEKTPOCTAHLIUU.

5.2. OOpartHbie cBA3M sinepHoro |HemocpencTBeHHbIE M CIOXHBIE (KOMILJIEKCHBIE) OOpaTHBIE
peaKkTopa. eCTECTBEHHbIe  [CBA3M. DU3MUECKHE MEXaHU3Mbl M3MEHEHHUS PEaKTHBHOCTHU
(TTacCWBHBIE) U MIX BIMSHUE |IPU U3MEHEHHH TEXHOJIOTUYECKUX XapaKTEPUCTUK peaKTopa
Ha 0€30MaCHOCTh peakTopa. |(INIOTHOCTb, pa3Mephl, TEMIEPATypa, 1aBICHUE).

5.3 EcrecTBeHHBIE N [Ipumepsr  maccuBHbIX  cBsazel  (ommiep-adpdekr Ha
PYKOTBOpHBIE ITacCUBHbIE |pe3oHaHcax U-238; ecTecTBeHHas IUPKYIALUS U Ip.).
oOpaTHbIe CBSI3U [TpoexTHBIE M KOHCTPYKIIMOHHBIC PEIICHHs], BIUSIONIAE Ha
(3amuTHBIE CBOICTBA 3Ha4YeHHUE U MOJISIPHOCT OOPATHBIX CBSI3EH.

PEaKTOPOB).
6. 3anac peakTHBHOCTH M €r0 KOMIIEHCAlHs.
6.1. Heo6xoaumocTs uMeTh IToTepst peakTHUBHOCTH IPU BBIBOJE PEAaKTOpa Ha MOLIHOCTb U

3arac peaKTUBHOCTH.

HU3MCHCHUC PCAKTHUBHOCTU IIpU BBIFOPAaHHWMU TOIIJIMBA U
OCTAHOBC pPCAKTOpa Tpe6y10T HaJIM4YUAg yInpaBJIsICMOI'O 3ariaca
PCAKTUBHOCTH.
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6.2.

Cnooco0bl KOMIIEHCALIHA
3araca peakKTHBHOCTH.

OnepaTUBHBIN  3amac  PEaKTUBHOCTH  OCYIIECTBISIOT  C
MOMOIIBIO  YIPAaBISIEMBIX  MOIMJIOMIAIONIMX  CTEP>KHEM.
VYrpaneHue 3anacoM peakKTUBHOCTH NP BHITOPAHUH TOTUIMBA.

7 YpaBHeHuss mnepeHoca HeWTpoHoB, YIIH, m ero comnpsiskeHHOe YpaBHeHHEe B
onepaTopHoi ¢popme.

7.2. Teopus ManbIx Pemenne 3amadu  mo  HaXOXIeHUIO K0 PHUIMEHTOB
BO3MYIIECHUH. YyBCTBUTEILHOCTH a3 exTuBHOrO koa(durmenra
[TpubimxenHble pasMHOXeHUsA, 3()()EKTUBHOCTH TMOTJIOMIAIONMIETO CTEPIKHA,
HaXO0XXJCHUS Ko3ppunmeHTa BOCIIPOU3BO/ICTBA K BapHaLUsiM
KO3 PHUIIHEHTOB MaKpOCKOIIMYECKUX CEUEHHH B TPyOOM NpUOIMKEHUH, HE
YYBCTBUTEIBHOCTH. IIPUHUMAs BO BHUMaHUE LIEHHOCTh HEUTpoHOB. PaccmoTpenue

(o6cyxaeHne) Bompoca 0 BO3SMOXKHBIX IOTPEIIHOCTEN rpyOoro
TIPUOTMKCHHUS.

7.4 ®opmyia oOpaTHBIX yacoB |Pernenne 3agad Ha OCHOBE YpPaBHEHHUS OOPAaTHBIX YacOB IIO
— CBSI3b PEAKTUBHOCTH M |HAXOXKACHHUIO PEAKTUBHOCTH MO U3MEPEHHOMY (3aJaHHOMY)
NeproJIa peaKTopa. MEPUOJly peaKTopa B NPUOIMKEHUU OJHOW W IIECTH TPYII

3ara3/IbIBAIOLINX HEUTPOHOB. AJITOPUTM PEIICHUS U PELIeHne
WHBEPCHOW 3aJaud — HAXOXACHHE TepHoJa peakTopa Iio
3aJJaHHOI pEaKTUBHOCTH.

8. OIHOCKOPOCTHOE, CTAIIMOHAPHOE YPABHEHHE MEPEH0Cca HETPOHOB.

8.1. [IpocTpaHcTBEHHBIC VIIH cymectBeHHO  ympomaercs B auddy3noOHHOM
pacripenienieHusi MIIOTHOCTH |IPHOIMKEHUN. 3aluChIBAIOTCS PEIISHHs] TPOCTPAHCTBEHHOTO
[IOTOKAa  HEUTPOHOB  H|pacupelesieHus JUIsl YKa3aHHBIX TeoMmeTpuil. Bpoautcs
[EHHOCTH B IUIOCKOM  H|TOHSATHS T€OMETPHYECKOT0 M MaTepHAILHOTO ITapaMeTpoOB.
LWIMHAPUYECKOM PaccmarpuBaercss 1Ba MOJIXOAAa K PELICHUIO HaXOXKIACHUS
peakTopax (TOMOTCHHBIH H|KPUTHYECKUX Pa3MEpOB — MPH 33JaHHOM COCTaBE PEAKTOpa H
«CJIOEHBIN» PEAKTOPBI). IIPY 331aHHBIX pa3Mmepax. M3ydaercss HaX0XJIeHHs yCIOBUH ¢

MaKkCUMaJbHOW (Ha TpUMepe peakTopa — HCTOYHHKA
HEHTPOHOB /AJIs PaJHallMOHHOM Teparuu OHK03a00IeBaHuil) U
MUHUMaJBHON yTedkamu HeulTtpoHoB. Jlaercs Tabnuua
pacyeTHbIX 3HAUYCHUI KPUTHUECKUX MACC U Pa3MEPOB SAECPHBIX
PEaKTOPOB C 3aMETUTEIISIMU.

8.2. O¢pdexTrBHOCTD IMonxon kK NpUOJMKEHHOMY BBIYUCIEHUIO 3()PEKTUBHOCTH
OTIENFHBIX TTOTJIONIAONINX |OTACTFHOTO  TIOTJIOMIAIOIIEr0  CTEPXKHSA.  3aBHCHMOCTh
crepkHed. D) PeKTUBHOCT [IPPEKTUBHOCTH ~ CTEPXKHSI  OT €ro  IeoOMEeTPUYECKOro
CHUCTEMBI CTEPKHEM | pacIioNOKEHNs B AKTUBHOM 30HE. PU3HUECKOE pacCMOTPEHUE
(mpubaMKEHHNE napHoOW | MHTephepeHIIMOHHbIX 3()(})EKTOB M  UX 3HAYUMOCTH B
UHTEpEPEHIINN). 3aBHCUMOCTH OT TE€OMETPHH M Pa3MEpPOB AKTHBHOW 30HBI

IIpakTryeckuii ciocod ydera nHTepEpeHIUHOHHBIX 3P PEKTOB
WCTIOJIB3Ys TIOJXOJI «ITapHOH HHTEp(EpEHIINNY.

8.3. OddextuBHocTH cuctemsl|/laeTcss onucaHWe W Ha3HAYEHHE CHUCTEM CTEp)KHEH uid
CTEpIKHEN 51 ux [3Hepretudeckux peakropos BBOP, PEMK, bH u n3menenus
3aBHCUMOCTh OT pEXUMa|uX APGPEKTUBHOCTH B  TEUEHHE KaMIAHUH  MEXIY
pabotbel peakropoB ADC. |meperpy3kamm.

9. CnekTp HeHTPOHOB [Jisi CTALlMOHAPHOW, TIOMOIreHHOH, O0eCKOHe4YHOH cpe/bl

Pa3MHOXKaIOIICH Cpeabl.
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9.2. BriBoI ypaBHEHUH JInst  HaxoKIeHUs CIEKTpa HEUTPOHOB B  YIIPOILIECHHOM
rpyNIoBOM Bapuante YIIH npexactaBnsioT B BHAE  CHCTEMBI
IIPEACTABICHUH. mudQepeHMaIbHbBIX  YpaBHEHUIA, 3allMCaHHbIX Ui
PexyppenTHoe SHEPreTUYECKUX TIpynn HEUTpoHOB. [Ipu 3TOM BO3HHUKAET
COOTHOUICHHUE. HEOO0XOAUMOCTD «BBIIyMBIBaTh» MaKPOCKOITUYECKHE CEUCHHUS,

KOTOpBIE AaJICKBAaTHO OMNMCHIBAIOT IE€PEX0]l HEUTPOHOB U3
JAaHHOU IpyNIbl B ApYyrUe (CeYeHue yBoAa, CEYEHHE MepeBoia
13 TPYIIIBI B TPYIILY, ceUeHUe 3amensieHne). Oka3pIBaeTcs, 4To
TaKyl0 CHUCTEMY YPaBHEHHH MOYKHO PELIUTh PEKYPPEHTHBIM
CrocoboM.

7. TIEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA JJIA

CAMOCTOSTEJBHOMN PABOTHI OBYYAIOIIUXCS IO JUCIUILINHE

Memoouueckue YKasaHus no opeanusayuu CamMoCmosimenbHou pa50mbz no OMCT/;MI’UZMHe «Dusuueckas

meopusi 10epHbIX PeaKmoposy, PeKeu3umsl 0000penus u ymeepoicoenus omoenenuem ADPuT UATI

HUAY MUDH

8. ®OHJ, OLEHOYHBIX CPEIACTB /I HNPOBEJAEHUSA

MMPOMEXYTOYHOM ATTECTAIIAU OBYYAIOIIMUXCA IO JUCHUILINHE

8.1. CBs13b Mexkay opMHPYeMBbIMH KOMIIETEHIUSIMU M ()OPMAMHU KOHTPOJISI KX OCBOEHUS

TEKYIIEH W

Nen/n|  KoHTposmpyemble pa3ieibl Koa konTposmnpyemoii HaumenoBanue
(TeMbI) JTUCIUIIJIMHBI KOMIIETEHIIUH OIICHOYHOI0 CpeacTna
TeKyuen u
MPOMeKYTOYHOM
aTTecTalun
Texymmii KOHTPOJIb, 6 cemecTp
1. [TpuHuMnBL pabOTHI AAEPHOTO [1K-4, [IK-17.1 KourposnpHas pabota 1
peakTopa.
2. [{enHO# mporiece aeneHus..

CTallMOHAPHOM, TOMOT€HHOM,
0OECKOHEUHOM cpe/ibl
Pa3MHOKAOIIEH CpeJbl.

3. N3MeHeHne HyKIIMIHOTO COCTaBa

TOIIMBA ITpH paboTe peakTopa
4. Bocrpoun3BoacTBo SAEpHOrO

TOIIMBA.
S. OOpatHbIE CBSI3H. KonrponbHas pabora 2
6. 3amac peakTHBHOCTH U €T0

KOMIIEHCALIMSI.

IIpoMe:KyTOUYHBIH KOHTPOJIb, 6 cemecTp

‘BKSaMeH ‘ I1K-4, I1IK-17.1 ‘9K3aMeHaHHOHHBIﬁ ouner

Bcero:
Tekymuii KOHTPOJIb, 7 ceMecTp

1. YpaBHEHHUs IEPEHOCA HEUTPOHOB, [1K-4, T1IK-17.1 KontposbHas padoTta 1

VIIH, u ero conpsskeHHOE

yYpaBHEHUE B ONEPATOPHOM

dbopwme.
2. OnHOCKOPOCTHOE, CTAllMOHAPHOE

ypaBHEHHUE MEPEHOCA HEUTPOHOB.
3. CrexTp HEUTPOHOB ISt KonTponbhas pabora 2
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4 BriBO# ypaBHEHHUI KUHETUKH C
HCIIOJIb30BAaHUEM
HECTALMOHAPHOTO YPABHECHUS
[IEpEeHOCAa HEUTPOHOB U
CONPSIKEHHOT'0 YCIIOBHO-
KPUTUYECKOI'0 YPABHEHUS.
IIpoMe:KyTOYHBIH KOHTPOJIb, 7 ceMecTp

‘3K3aMeH ‘ I1K-4, TT1K-17.1 ‘9K3aMGHaHI/IOHHLII71 Ouner

Bcero:

8.2. TunoBble KOHTPOJIbHBIE 32JAHUS UJIM MHbIE MAaTEePHUAJIbl, HEOOXOAUMBbIE /11l OLleHKU 3HAHMI,
YMEeHUIl 1 HABbIKOB, XapAKTEPU3YIOLIMX 3TANbI (POPMUPOBAHUS KOMIIETEHIIHI

@OoHJ OLIEHOYHBIX CPEJCTB MO AUCHUIUIMHE OOECHeyMBaeT MPOBEPKY OCBOCHUS IJIAHUPYEMBIX
pe3ynbTaToB 00y4ueHHs] (KOMIETEHIMH W MX MHAMKATOPOB) MOCPEICTBOM MEpPONPUATHUN TEKyLIeH U
IIPOMEXKYTOUHOM aTTECTAllUU 110 IUCLUIUIMHE.

OHGHO‘IHBI@ cpeacTBa IPUBCACHLI B HpI/IJ'IO)KeHI/II/I «®DOoH]1 OLIEHOYHBIX CpPCaACTB».

8.3. MeTonnueckne mMaTepualibl, Onpeae/siomye MNpoueaypbl OLEHMBAHUS 3HAHWI, YMeEHHIA,
HABBIKOB M (MJHM) ONBITA [IeSTeJbHOCTH, XapaKTepu3ywIux I3Tanbl (GopMUpPOBaHHUS
KOMIIEeTeHIM A

— HroroBas arrecranys 1o AMCLUUIUIMHE SIBISETCS MHTErpalbHBIM I10Ka3aTeIeM KauyecTBa
TEOPETUYECKUX M MPAKTHUYECKUX 3HAHUNW U HABBIKOB, OOYYAIOLIUXCS MO AUCHUUIUIMHE H
CKJIa/IbIBAETCS U3 OLIEHOK, MOJIYYEHHBIX B X0/1€ TEKYILEH U IPOMEKYTOUHON aTTECTALUHU.

— Texymas arrecranys B CEMECTpe MPOBOAMUTCS C ILEJIbI0 OOECIEeUeHUs: CBOEBPEMEHHOMN
o0paTHON CBS3M, U1l KOPPEKUWU OOydeHHUs, aKTUBU3AIMU CaMOCTOSITEIbHOW pabOThI
o0yyJarouuxcs.

— IlpomexyrouHass arrectanusi NpeqHa3HAueHa il OOBEKTUBHOTO MOATBEPXKACHUS U
OIICHUBAHMS JIOCTHUTHYTBIX pE3YyJIbTaTOB OOYYEHHUs TIOCNIe 3aBepIICHHUS HW3yueHUs
JTUCIUIUIAHBI.

— Texymas aTrecranus oCylIeCTBISETCS /1Ba pa3a B CEMECTP:

o kouTpoibHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcs B 9J€KTPOHHYIO BEJJOMOCTh HE
no3aHee 8 Henenu ydueOHOro ceMmectpa. Brirodaer B ceOs OLEHKY MEpONpUSTUN
TEKYILEro KOHTPOJS ayJUTOPHOM M CaMOCTOSATENBHOM paboThl 0Oydarouierocs mo
pasnenamM/TeMaM y4eOHOM TUCHIUILTUHEI ¢ 1 o 8 Hejeno yueOHOro cemMecTpa.

o koHTpoabHas Touka Ne 2 (KT Ne 2) — BeicTaBisieTcs B 3J€KTPOHHYIO BEJJOMOCTh HE
no3aHee 16 Henenu yyeOHOro cemectpa. Bkiouaer B ceOsl OLIEHKY MepONpUsTUI
TEKYIEro KOHTPOJIS ayJUTOPHOM M CaMOCTOSATENBbHOM paboThl 0Oydarolierocs 1o
pasznenamM/TeMaM y4eOHOU TUCHUILTUHEI ¢ 9 1o 16 Henmemnmo yaeOHOTOo ceMecTpa.

— Pesynbrarhl Tekymied M MpPOMEKYTOYHOW aTTECTAllMM MOJABOASTCA MO IIKane OaibHO-
PEUTHHIOBOM CUCTEMBI.

6 cemecTp
JTan peTUMHIOBOM cUCTEeMBbI / Hepeasn bana
OueHo4HOeE CpeacTBO MuHHMyM Maxcuny
Tekymas arTecTanusi 1-16 36 -60% ot 60
MaKCUMyMa
KontpoabHasi Touka Ne 1 7-8 18 30
3aoaua No 1.1 7-8 6 10
3aoaua Ne 1.2 7-8 6 10
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3aoaua Ne 1.3 7-8 6 10
KonTposbHasi Touka Ne 2 15-16 18 30
3aoaua Ne 2.1 15-16 6 10
3aoaua Ne 2.2 15-16 6 10
3aoaua Ne 2.3 15-16 6 10
IIpoMeKyTOUYHAS ATTECTALHA - 24 40
DK3aMeH -

Ixzamenayuonnsviii sonpoc Ne 3.1 - 12 20
Drzamenayuonnwiii sonpoc Ne 3.2 - 12 20
HNUTOI'O no aucuuminue 60 100

7 cemecTp
Jdran peUTHHrOBOM cucTeMbl / Heneasn Baaa
O1eHOYHOE CPECTBO MuHIMYM Makcimym
Texyiasi aTTecTanus 1-16 36 - 60% ot 60
MaKCUMyMa

KonTpoJsbHas Touka Ne 1 7-8 18 30
3aoaua Ne 4.1 7-8 6 10
3aoaua Ne 4.2 7-8 6 10
3aoaua Ne 4.3 7-8 6 10
KourposbHas Touka No 2 15-16 18 30
3aoaua Ne 5.1 15-16 6 10
3aoaua Ne 5.2 15-16 6 10
3aoaua Ne 5.3 15-16 6 10
ITpoMexyTOYHASI ATTECTALUSA - 24 40
DK3aMeH -

3aoaua Ne 3.1 - 12 20
3aoaua Ne 3.2 - 12 20
HUTOI'O no xucuumninHe 60 100

MuHMManbHOE KOJIWYECTBO OaIOB 3a OLIEHOYHOE CPEACTBO — 3TO KOJIMYECTBO 0ayuioB, HaOpaHHOE
oOydaromuMmcsi, MpU KOTOPOM OLEHOYHOE CpEACTBO 3aCUUTHIBAETCSA, B IMPOTHUBHOM CITy4yae
oOyyaromuics T0JKEeH JIMKBUIUPOBATh MOSBUBLIYIOCS aKaJIEeMHUECKYIO 3aJI0JDKEHHOCTh 10 TEKyILei
WJIM IPOMEXYTOYHOM arTecTalui. MUHUMaIbHOE KOJIMYECTBO OAJIOB 3a TEKYIYIO aTTECTalUIO, B T.4U.
OTJIENIbHOE OLIEHOYHOE CPENCTBO B €€ COCTaBE, U IMIPOMEXYTOUHYIO aTTeCTalMio cocrasisieT 60% ot
COOTBETCTBYIOIIUX MaKCUMAaJIbHBIX OaJIOB.

CTyneHT cuMTaeTcsi aTTECTOBAaHHBIM IO paslieny, dK3aMeHy, eciu OH HaOpanm He MeHee 60% oT
MaKCHUMaJbHOTO 0aa, MpeaycCMOTpEHHOro paboyeil mporpaMmMoi.

CTyneHT MOKeT ObITh aTTECTOBAH 10 TUCITUTUINHE, €CJIA OH aTTECTOBAH 10 KaXJIOMY pa3ieiny, dK3aMeHY
U €ro CyMMapHbIil 0as coctapisieT He MeHee 60.

LImpadghei: 3a neceoespemenuyto coayy (ykazams 8ud pabom) MaKCUMaibHAs OYeHKA Modcem Oblmb
chudxcena na 10 %, no ne nuoice munumanvbro2o bania 3a oyeHouHoe cPedcmao

8.4. llIkasa oneHKH 00Pa30BaATENbHBIX H0CTHKEHHIT
WroroBast aTrecTainus mo JUCIUIUIMHE orleHnBaeTcs mo 100-0ampHOM mIKaie U MpeAcTaBiIseT

cymMmy OamoB, 3apabOTaHHBIX OOYYAIONIUMCS TPHU BBHIMOTHEHWH 3aJaHWi B paMKax TEKyled U
MIPOMEXYTOUYHOM aTTECTAUH
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Cymma
oannoe

Ouenka no 4-x 6an1bHOU WKAE

Ouenka
ECTS

Tpebosanusn K ypoeHIo 0c60eHUA
YUeOHOUl OuCUUNIUHbBL

90-100

5- «comauunoy/ «3aumenoy

OneHKa «OTJIIMYHO» BBICTABIISAETCSA
oOyJaromemMycsi, €Ci OH TITy00KO
Y IIPOYHO YCBOMJ MPOrPaMMHBIN
MaTepual, NCUEPIIbIBAIOLIE,
IIOCJIEI0BATEIbHO, YETKO U
JIOTUYECKH CTPOMHO €r0 U3JIaraer,
YMEET TECHO YBSI3bIBAaTh TEOPHIO C
IIPAKTUKOMU, UCIIONIB3YET B OTBETE
MaTepuail MOHOTpapuuecKon
JUTEPaATypBl

85-89

75-84

70-74

4 - «xopowor/
«3a4meHo»

65-69

60-64

3 - «y0osremsopumenvroy/
«3a4meHo»

OrneHKa «XOpoII0» BbICTABIISAETCS
oOyJaromemMycsi, eCIi OH TBEPIO
3HaeT MaTepua, IPaMOTHO U 1O
CYILECTBY M3JIaraeT ero, He
JIOTTYCKasl CYIIeCTBEHHBIX
HETOYHOCTEN B OTBETE HA BOIPOC

OneHka «yI0BIETBOPUTEIILHO
BBICTABJISIETCA 00y4aromeMycs,
€CJIM OH UMEET 3HAHUS TOJIbKO
OCHOBHOTI'O MaTepuaia, HO He
YCBOMJI €70 JI€TaJIeH, JOIMyCKAeT
HETOYHOCTHU, HEIOCTATOYHO
IpaBUIIbHBIE POPMYIUPOBKH,
HapyILIEHUs JIOTHYECKON
IIOCJIE0BATENIBHOCTH B U3JI0KECHUH
IIPOrpaMMHOI0 MaTepuasia

0-59

2 - «<HeyO081emeopUmenbHoy/
«He 3aUmeHO»

OneHka «HeyI0BIETBOPUTEIBHO
BBICTABJISIETCSA 00yYaromeMycs,
KOTOPBIN HE 3HAET 3HAUUTEIBHOU
4acTH MPOrpaMMHOI0 MaTepuaia,
JIOITYCKaeT CYIIECTBEHHbIE
omn6ku. Kak npasuio, oneHka
«HEYIOBJIETBOPUTEIIBHOY» CTaBUTCS
o0y4aromuMmcs, KOTOpble HE MOTYT
IIPOJOIIKUTH 00yueHue 6e3
JIOTIOJTHUTEIIBHBIX 3aHATHH 110
COOTBETCTBYIOIEH AMCIMUILINHE

9. IEPEYEHD QCHOBHOFI MU JONOJIHUTEJBHON YYEBHOH JIMTEPATYPBI,
HEOBXOJIUMOM JJIs1 OCBOEHU S JUCHUATILINHBI

@) OCHOGHAA yuedHaa Tumepamypa:
ADC c peaktopom THna BBOP-1000. Ot ¢u3nueckux OCHOB 3KCIUTyaTalldd A0 HBOJIOLMU

1.

npoekTa : Hayd. uznanue / C. A. Auapymieuko [u ap.]. - M. : Jloroc, 2010.

2.

®usznka M HKCIUTyaTallMOHHbIE pexuMbl peakropa BBOP-1000 [OnextponHblil pecypcl:
monorpadus / B. . benozepos [u ap.]. - Mocksa : HUAY MU®DU, 2014.
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3. Caannep, B.W. ®usndeckass Teopusi SACPHBIX PEaKTOPOB [DINEKTPOHHBINA pecypc]|: yueOHOe
nocobue mns By3oB / B. WM. CaBanmep, M. A. VYBakuH. - MockBa: MUDU. Y.1: OgHoponHas
pa3MHOKAIOIIAs Cpefia U TEOPHsI TETEPOTeHHBIX CTPYKTYP: yaeOHOe mocodue Aiist By30B. - [b. m.], 2007.
4. Caannep, B.W. ®usndeckas Teopusi SACPHBIX PEAKTOPOB [DIEKTPOHHBINA pecypc]|: yueOHOe
nocobue mns By3oB / B. WU. Camanmep, M. A. YBakuH. - Mocksa: HUAY MUDN.Y.2 : Teopus
BO3MYIIECHUN U MEJUICHHBIE HECTAllMOHApHBIE Mpotiecchl. - [b. m.], 2013.Bnagumupos B.1U.

5. OusmnKa SACpPHBIX peakTopoB. llpakThuueckue 3agauyd MO WX OKcioryatauuu. Wzn. 5-e,
nepepaboransoe u gom. — M.: Kawxknsriii jom «JIMBPOKOM», 2009. — 480 c.

0) OonoanumenvHan yyeoOHan 1umepamypa:

1.OcHOBBI TeOpuM M METOIbl pacueTa sjepHblx peakTopoB. Ilox pemakuueit I'A. batsa. Mocksa,
Dueprouszaart, 1982.

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

3. @eitnbepr C.M., llluxos C.b., Tpostckuii B.b. Teopus sinepubix peaktopos. Tom 1. M.: Atomusaar,
1970.

4.benn ., I'necton C. Teopus siaepHbIX peakTopoB. Atomu3zar, 1974.

5.Mapuyk ['.1. MeTonbl pacuera siAepHbIX peakTopoB. I'ocatomuznar, 1961.
6.BeitnOepr A., Burnep E. ®usndeckas Teopus saepHbix peakropos. NJI, 1961.

10. MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIUOHHOM
CETHU «<MHTEPHET» (IAJIEE - CETb «MHTEPHET»), HEOBXOJAUMBbIX J1JI51
OCBOEHMUSA JUCIIAITJIMHBI

1. Hayunas onextponnas Oubmuoreka eLIBRARY.RU: [Onextponnsiii pecypc] URL:
http://elibrary.ru (lata oopamenus: 10.03.2023).

2. DneKTpoHHO-0MbMoTeyHas cucrema uzaarenbctBo "Jlanp": [Dnextponusiii pecypc] URL:
www.e.lanbook.com ([lata o6pamienns: 10.03.2023).

3. OnekTpoHHO-0MOAMoTeuHass cuctema HUAY MUOU": [Onekrponnsnii pecypc] URL:
www.library.mephi.ru (lata o6parenus: 10.03.2023).

4. E-learning for Nuclear Newcomers [DneKkTpoHHBIH pecypc] URL:
https://www.iaea.org/topics/infrastructure-development/e-learning-for-nuclear-newcomers (Hara
obparmenus: 10.03.2023).

5. Pocatom [Dnexrponnsriii pecypc] URL:http://www.rosatom.ru (J{ata oopamenus: 10.03.2023).

11. METOJIMYECKHUE VKA3AHMS JUJISI OBYYAIOIIUXCS IO OCBOEHMIO
T CHUTIIMHBI

Bun yueOHbIX Opranu3zanus 1eATeIbHOCTH CTYJEHTa
3aHATUNA
Jlexuusa Hanucanne KoHCHEKTa JEKIUMH: KpaTKo, CXEMaTU4YHO, I[OCIEI0BATEIHHO

(uKCUpOBaTh OCHOBHBIE IOJIOKEHUS, BBIBOJBI, (OPMYIHUPOBKH, OOOOIIEHUS;
MOMeuaTh BaXKHbIE MBICIIH, BBIIESATH KIIOUEBBIE ClIOBA, TepMUHBL [IpoBepka
TEPMHUHOB, NOHATHUN C MOMOILIBIO SHUUKIIONEINM, CIOBape, CIPAaBOYHUKOB C
BBIIIMCHIBAHUEM TOJKOBaHUI B TeTpags. OO003HAUUTH BOMPOCHI, TEPMHHBI,
MaTepua, KOTOPbIN BbI3BIBAET TPYAHOCTH, IOMETUTH U ITONBITATHCS HAUTH OTBET
B peKOMEHAyeMo# auTeparype. Ecian caMmocTosTenbHO He yaaeTcs pa3o0paThest
B MaTepuaie, Heo0X0auMO chOpMYyIUPOBATH BOMPOC U 33JaTh MPENOJaBATEINIO
Ha KOHCYJIbTALIUH, HA IPAKTUYECKOM 3aHITHH.
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https://www.youtube.com/watch?v=1HIo21qhm_Q

IIpakTrHueckue IIpy moAroToBKE K IMPAKTUYECKUM 3aHATHUAM IOBTOPUTH OCHOBHBIEC IOHATHN U
3aHATUA dopMysbl 1O TeMaM JOMAaIIHEro 3afaHusd. Pemas ynpaxHeHus M 3ajauu,
[IPEABAPUTEIIBHO IIOHATH, KAKOW TEOPETUYECKUN MAaTepual HYKHO H3Y4YUTh.
Pemute THIOBYIO 3amady W3 JAHHOW TEMBl Ha JIOCKE C IPENOJABATEIEM.
Hanwmcare 1uian pemienust 3ajgad, MonpoOoBaTh Ha €ro OCHOBE pemuTh 1-2
aHAJIOTMYHBIC 3aJa4d CaMOCTOATEIbHO. IIpM BO3HMKHOBEHMM TPYIOHOCTEH C
pelieHreM WJIM  TOHUMaHueM cQOopMylIupoBaTh H  3agad  BOIPOCHI

IPENoAaBaTeIo
KonTponbHas [Tpu moAroToBKe K KOHTPOJIBHON paboTe HEOOXOIUMO MpopaboTaTh KOHCIEKT
pabora nekuuii. CaMOCTOSTENBHO PELINTh TUIOBBIC 3aJaud W3 Kaxaod temsl. [lpu

peliCHUHU 3aaa4 HGO6XOI[I/IMO KOMMCHTHUPOBATb CBOU I[CflCTBPISI 1 HE 3a0bIBaTh O
COACPKKAHUK MHTCPIPETAINN.

[TonroroBka k IIpy moAroroBke K 3K3aMeHy HEOOXOJUMO OPUEHTHPOBATHCS HAa KOHCHEKTHI
9K3aMEHY JIEKIUM, 3a1a4d INPAKTUYECKUX 3aHATUH, PEKOMEHIyeMyI0 JIMTeparypy u
UHTEpHET HCTOYHMKH. BMecTo «3ayunmBaHus» MaTepuayja BaXKHO JIOOUTHCS
ITOHUMAaHHUsl U3y4aeMON JUCIUIUINHBL.

12. MEPEYEHb HWH®OPMAIIMOHHBLIX TEXHOJIOTHHA, WCIOJB3YEMbBIX IIPH
OCYHECTBJIEHUMN OBPA3OBATEJIBHOI'O IIPOLHECCA I1IIO JUCHMIIJIMHE,
BKJIIOYASA NEPEYEHDb TPOI'PAMMHOI'O OBECIIEYEHUA 1 THO®OPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJIMNMOCTH)

Hcnonp3oBanne nHGOPMAITMOHHBIX TEXHOJIOTHH MPHU OCYIIECTBICHUH 00pa30BaTEIbHOIO Ipolecca 1o
JUCITUTIMHE OCYIIECTBIISIETCS B COOTBETCTBUU C YTBEPKICHHBIM [loyioxkeHHEM 00 DIeKTpOHHOU
uH(popMalnoHHO-00pa3oBarenbHO cpene UATO HUAY MUDU.

DOneKkTpoHHas cuctema ympaBieHus oOyudeHuemM (LMS) wucnonme3yercs ans — pealu3anuu
00pa3oBaTeNbHBIX MPOTPAMM IIPH OYHOM, TUCTAHIIMOHHOM M CMEIIEHHOM pekume 00yueHus. Cucrema
peanu3yeT cleAyolue OCHOBHbIC (DYHKIIUU:

1) Cozpmanue 1 ynpaBjieHHE KJIaccamH,

2) Co3naHue Kypcos,

3) Opranu3anys 3arucy yJanmxcst Ha Kypc,

4) [IpenocraBnenue n0CTymna K yueOHBIM MaTepuanam JUIsl y4amuxcs,

5) [TyOnukarus 3a1anuii 1151 y4EHUKOB,

6) Orenka 3ajaHuil ydaiuxcsi, IpoBeIeHue TECTOB U OTCIIEKMBaHUE TIporpecca 00ydeHus,
7) Opranu3anus B3auMOICHCTBUS YIaCTHUKOB 00pa30BaTeIbHOTO MpoIiecca.

Cucrema HHTETrpHpyeTCsl C JIOTIOJIHUTENBHBIMU CEpBHUCAMM, O0O0ECHEUMBAIOUIMMU BO3MOKHOCTh
UCIIOJIb30BAaHUsl TakWX (YHKIHMM Kak pabouuii KajleHJapb, BHUJEO CBSI3b, MHOTOIOJIb30BATEIbCKOE
pellakTUpOBaHHE JIOKYMEHTOB, CO3/1aHuE (OPM ONMPOCHUKOB, UHTEPAKTUBHAS JOCKA JUIsl PUCOBAHMS.
ABTOpH3aIMs MOJIb30BATENEH B CUCTEME OCYILIECTBIISIETCS ITOCPEICTBOM KOPIOPATUBHBIX aKKayHTOB,
NPUBS3aHHBIX K JIOMEHY oiate.ru.

12.1. Ilepeuensv unghopmayuonnslx mexnonozui

[Tpu ocymiecTBIeHNH 00pa30BaTEIBLHOIO Mpoliecca Mo AUCHUIUINHE UCTIOb3YIOTCS CIeIyIoIIne
MH(OpPMaLMOHHbIE TEXHOJIOTUU!

— MPOBEACHUE JICKIMH U NPAKTUYECKNX 3aHATHIC UCIIOIb30BAHUEM CIIAN/I-ITPE3CHTALINN;

— HCIOJB30BaHHME TEKCTOBOTO penaktopa Microsoft Word;

— HCIOJB30BaHME TaOIMYHOTO peaakTopa Microsoft Excel.

12.2. Ilepeuens npozpammmuozo obecneuenusn

1. TexcroBslit penakTop Microsoft Word;

21



2. Tabnmuunslit penakrop Microsoft Excel;
3. PenakTop npesentanuii Microsoft PowerPoint;
5. Bpayszepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.

12.3. Ilepeuens ungopmayuoHHbIX CHPABOUHBIX CUCHIEM

JloCTyn K 2JEKTPOHHBIM OMOTMOTEYHBIM pecypcaM M 3JIEKTPOHHOW OMOIMOTEYHON cHucTeme
(OBC) ocymiecTBisieTcs TOCPEACTBOM CIICIMAIBHBIX pa3zesioB Ha oduimaabHoM caiite MATD HUAY
MU®U. ObecnieueH AOCTYN K IEKTPOHHBIM Katanoram oubianorexu MATD HUAY MUDMU, a takxe
ANEeKTpoHHBIM oOpa3oBarenbHbiM pecypcam (OMOC), chopMHUpOBaHHBIM Ha OCHOBAHHMM MPSIMBIX
JIOTOBOPOB C TIPaBOOOIAAATEIIMU YIeOHOW U y4eOHO-METOIUYECKOW JUTEePATyphl, METOIUICCKIX
ocoouii:

1) WNudopmannonnsie pecypcel Cern Koucymprant Ilmoc, www.consultant.ru (unbopMmarius
HOPMAaTUBHO-TIPAaBOBOIO  XapakTepa Ha OCHOBE COBPEMEHHBIX KOMIIBIOTEPHBIX U
TEJIEKOMMYHHUKAIIHOHHBIX TEXHOJIOTHI);

2) DNeKTPOHHO-OUOIMOTEeUHAS cucreMa HUAY MHUDU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

3) OBbC «M3narenbctBa Jlanwy, https://e.lanbook.com/;

4) DnexTpoHHO-0nbnuoreyHas cucrema BOOK.ru, www.book.ru;

5) ba3el qaHHBIX «IIEKTPOHHO-O0MOIMoTeuHas cucreMa elibrary» (ObC elibrary);

6) basosas Bepcust 9bC [PRbooks, www.iprbooks.ru;

7) ba3bl nanHbIX «DnekTpoHHas 6ubaroTeka Texundeckoro BY3a» www.studentlibrary.ru;

8) DNeKTpOHHO-O0MOIMOTeYHAs cucremMa «Aiibykc.py/ibooks.ruy,

http://ibooks.ru/home.php?routine=bookshelf .
9) OnexTpoHHO-0ubnuoreyHas cucrema «bC FOPAUTY, http://urait.ru/.

13. OIMCAHME MATEPHAJIbHO-TEXHUYECKOMN BA3bl, HEOBXOJIUMOM I
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLUHECCA IO JUCHUIIJIMHE

VYyeOHnas ayauropus Ha 30 MecT ¢ MyJIbTUMEANMHBIM 000pYA0BaHNEM, TPOTPAMMHOE 00€eCIIedeHHE s
KOMIIBIOTEPHBIX Npe3eHTanuil. /locka.

14. UHBIE CBEJEHUS U (MJIN) MATEPUAJIBI

14.1. Ilepeuenv o00pazosamenbHbIX MEXHOIO2UI, UCHONBL3YEMBIX HPU  OCYULECHGIEHUU
o0pazoeamenvHo20 npoyecca no OucCyunIuHe

HpI/IMerleMLIC Ha JICKOUOHHBIX 3aHATUAX

. TexHonoruss KOHIIEHTPUPOBAHHOTO oOOyueHus (Jekiusi-Oecena, MTPHUBICYCHHE BHUMAHUS
CTYJACHTOB K HanOoJIee BAXKHBIM BOIIpOCaM TEMBI, COACPKAHNUEC U TEMIT U3JIOKCHUA y‘IC6HOFO Marcpuaia
OTIpEIeIIETCS C Y4ETOM OCOOCHHOCTEH CTY/IEHTOB)

. TexHonorust akTUBHOT0 00yueHus (BU3yasibHas JEKIUs ¢ pa300poM KOHKPETHBIX CUTYaIUi)
[TpumeHsieMble Ha MPAKTUYECKUX 3aHATUAX

. TexHomoTHsI aKTUBHOTO 00y4YeHUs (BU3YyaIbHBIN CeMUHAp ¢ pa300poM KOHKPETHBIX 3a]1a4).

. TexHOoJIOrusl MHTEPaKTUBHOTO 00y4YeHHsI (MO3rOBO MITypM: IpyIIa MOIydaeT 3aJaHue, Janee

MPEIIoIaraeTcsl BEICKa3bIBaTh Kak MOYKHO OOJIbIIIEe KOJIHMYECTBO BAPHAHTOB PEIICHUS, 3aTEM U3 O0IIETO
YuciIa BbICKa3aHHBIX UEH OoTOMparoTcs Hambolsiee yAaayHble, KOTOPbIE MOTYT OBITh MCIOJb30BAHbI HA
MIPAKTHKE).

22



Bua 3ansaTui (Jiekuusi,

HaunmeHoBaHHe aKTHBHBIX

Ne HaumeHoBaHue KoanuectBo
ceMHHApBI, U HHTEPAKTUBHBIX (hopM
NI | TeMbl AUCHUILTAHBI aK. 4. -
NMPaKTHYeCKUe 3aHATHS) NpoBeIeHUsI 3aHATHIA
Jlexmwust, nekuus-oecena,
1 [TpuHIHIB pabOTHI JeKIMH / TIPaKTHYECKUE 5 TUCTTYT, BU3yaJIbHBIH
SZIEPHOTO PeaKkTopa. 3aHATHUS CeMHHap ¢ pa3oopoM
KOHKPETHBIX 3a7a4
Jlexuus, neknus-oecena,
5 LlenHo¥1 mporecc JeKIuY / paKTHYECKHe 7 JIMCITYT, BU3YaTbHBIN
JICIICHUSL. 3aHATHS ceMuHap ¢ pazdbopom
KOHKPETHBIX 3324
HUsmenenue Jlexuus, nekuusa-oecena,
3 [HYKIMIHOTO COCTaBa | JEKIH [/ mpakTH4eckue 10 TUCTTYT, BU3yaJIbHBIH
TOILJIMBA IIpH paboTe 3aHATHUS CeMHHap ¢ pa3oopoM
peakTopa KOHKPETHBIX 3a7a4
nexuusi-oecena, TUCI
Bocnpown3zBoactso JeKIK / IPaKTHYECKHE " oAd, JUICTIYT,
4 6 BU3YaJIbHBIN CEMHHAP C
SIICPHOTO TOTLIMBA. 3aHATHUS
pa300pOM KOHKPETHBIX 3a/1a4
Jlexuus, neknus-oecena,
JeKIuY / paKTHYECKHE UCITYT, BU3YaJIbHBIN
5 |O6paTHbI€ CBA3H. H p 9 ACTIYT, BUSY
3aHATHUSA ceMHHap ¢ pazdopomM
KOHKPETHBIX 33]1a4
Jlekusi, nekuus-oecea,
5 3amac peakTUBHOCTH | JICKIUH / IPAKTHUYCCKHUE 10 JUCTTYT, BU3yaJIbHBIH
U €0 KOMIICHCAITHSL. 3aHATHUS CeMHHap ¢ pa3dopoM
KOHKPETHBIX 3a/1a4
YpaBHeHuUs nepeHoca
N Jlexuus, nekuus-oecena,
HeWTpoHoB, YIIH, u .
Jlexuuu/ MpakTHYIECKUE JUCTYT, BU3yaJbHBIH
7 |ero conmpsiKeHHOE 12
3aHATHSA ceMuHap ¢ paz0opom
ypaBHEHHUE B
. KOHKPETHBIX 3a/1a4
omnepaTtopHoit Gopme.
OaHOCKOPOCTHOE,
nekius-6ecena, BU3yanbHas
CTallMOHAPHOE Jlekuuu/mpakTuyeckue
8 12 JIEKIHSA ¢ pa3bopoM
ypaBHEHHUE TIEpeHoca 3aHATUS .
. KOHKPETHBIX CUTYyallun
HEHTPOHOB.
CrexTp HEUTPOHOB
JUTSL CTAallMOHAPHOM, Jlexuus, nexuusi-Oecena,
9 TOMOTCHHOH, JeKIuK / IpaKTHIEeCKHe 16 TUCTTYT, BU3YaJIbHBIH
OECKOHEUHOU cpeibl 3aHATUS ceMuHap ¢ pazdbopom
Pa3MHOKarOIIEeH KOHKPETHBIX 33]1a4
CpEIIbL.
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BriBoa ypaBHEHHI
KHHETHUKH C
HCIIOJIb30BaHUCM
HECTAIMOHAPHOTO
ypaBHEHUS [IepeHoca
HEUTPOHOB U
CONPSIKEHHOTO
YCJIOBHO-
KPUTUYECKOTO
ypaBHECHHUS.

10 JIEKIINHU 8 Jlexnus, mexnus-6ecena

14.2. @opmul opzanuzauuu camocmoamenvHol padoomesl 0dyuaruuxcsa (memol, 6bIHOCUMbBLE O]
CAMOCMOAMENbHO20 U3YUEHUs; BONPOCHL  O/IA CAMOKOHMPONA; HMUNOGble 3A0AHUA  O/A
camonpoeepku

TeMsbl JJI1 CaMOCTOATCIIBbHOT'O 3aHATHA:

LlenHas peakuus aeneHus

JKM3HEHHBIN TUKII HEUTPOHOB
Kputnueckas macca

VYrpasieHne HENHON peakuen JeIeHNs
O} dexTr peakTHBHOCTH

«Monnasa amay

VYrpaBieHue peakTopom

D¢ dexTuBHOCTH peakTopa

NN E

15. OCOBEHHOCTHU PEAJIM3AIIMU JUCHUIIJIMHBI JJIs1 UHBAJIMJIOB U JIMI C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbAA

B cootBeTcTBHM ¢ MeTOMYECKMMHU peKoMeHaanusiMu MunoOpHayku P® (ytB. 8 anpens 2014
r. No AK-44/05BH) B Kypce mpeanosaraercs UCIoab30BaTh COIMAIBLHO-aKTUBHBIE U PEQIICKCUBHBIC
MeTO/bl 00y4YeHMs, TEXHOJIOTUU COLMOKYJIbTYpHOU peabunurtanuu obydatounmxcs ¢ OB3 ¢ nenbio
OKa3aHHs MOMOUIH B YCTAHOBJIEHUH MOJTHOLEHHBIX MEXINYHOCTHBIX OTHOILIEHHI.

OOydeHue Ul ¢ OrpaHUMYCHHBIMM BO3MOXKHOCTSMHU 3/I0POBbSI OCYILIECTBISIETCS C yYETOM
WHAUBUAYAJIbHBIX TNCUXO(QHU3NYECKMX OCOOEHHOCTEH, a JJii MHBAJIUIOB TaKXe B COOTBETCTBUU C
WH/IMBUYaJIbHOW IPOrpaMMoil peabuinuTaii HHBAJIUAA.

JIJis1 1411 ¢ HApYLLIeHHeM ¢JIyXa BO3MOKHO MPeI0CTaBIeHIE HH(DOPMAIIMK BU3YAIbHO (KpaTKUH
KOHCIIEKT JIKIMH, OCHOBHAs W JONOJHHUTEIbHAs JHUTEpaTypa), Ha JIEKIMOHHBIX W NPAKTUYECKUX
3aHATUSIX ~ JIONYCKAeTcsi MpPHUCYTCTBHE AacCUCTEHTa, a TaK e, CypJONEepeBOAYMKOB U
TU(IOCYPIOTIEPEBOAUMKOB.

Onenka 3HaHMNW OOyYarOImMXCS Ha MPAKTHYECKUX 3aHSTHUAX OCYIIECTBISETCS Ha OCHOBE
IIMCbMEHHBIX KOHCIIEKTOB OTBETOB Ha BOIIPOCHI, INCbMEHHO BBIITOJIHEHHBIX MPAKTUYECKUX 3a/1aHUH.

JlokJiaz Tak ke MOXET ObITh IPEIOCTaBIIEH B MUCbMEHHOI popme (B Buae pedepara), Ipu 3TOM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMH K€, a TPeOOBaHUS K KAaueCTBY M3JIOKEHHS MaTepualia
(TIOHATHOCTb, KAUECTBO PEYH, B3aUMOJIEUCTBUE C ayIUTOPUEH U T. 1) 3aMEHSIOTCA HA COOTBETCTBYIOLINE
TpeOOBaHUs, MPEABABIsIEMble K NMUCbMEHHBIM paboTaM (KaduecTBO OQOpPMIIEHHS TEKCTa M CIIHCKa
JUTEpPaTyphl, TPAMOTHOCTh, HAJTMYHE WILTIOCTPAIIMOHHBIX MaTepUAJIOB U T.1I.).

C y4eToM COCTOSIHUSA 3/10pOBbSI IPOCMOTP KMHO(PHIEMA C TIOCIEIYIOUINM aHATU30M MOKET ObITh
MPOBEJIEH JOMa (Harpumep, Npu HeOOXOIMMOCTH JIOMOJHUTENBHON 3BYKOYCHIIMBAIOIIEH armaparypbl
(HaymrHuKH)). B Takom ciyyae o0y4aromuiicst mpeaocTaBiseT NUCbMEHHBIN aHAIN3, COOTBETCTBYIOIIUI
MpebSABISIEMBIM TPEOOBAHUSM.

ITpomexyTouHas arrecrauus AJs JIML C HApYLIEHUSMHU ClyXa MPOBOJUTCS B NHCbMEHHOMN
dopMe, TpU 3TOM HCHOJIB3YIOTCS OOIIMEe KpUTepuu oueHuBaHus. [Ipm HeoOXoauMocCTH, BpeMms
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MOJTOTOBKU Ha 3a4eTe MOKET OBITh YBEIMUYCHO.

JUid Ui ¢ HapylleHMeM 3peHMs JIOIYCKaeTcs ayJuallbHOE IPEeOoCTaBlIeHHE HMH(pOpMaIuu
(HampuMep, ¢ UCIOIB30BAHUEM IIPOTPAMM-CHHTE3aTOPOB PEUH), a TaK K€ MCIOIb30BaHUE Ha JICKIUAX
3BYKO3alMChIBAIOIUX YCTPOHCTB (AMKTOPOHOB M T.A.). JlomyckaeTcst MPUCYTCTBUE Ha 3aHATHUAX
accHUCTeHTa (TIOMOIIHKKA), OKa3bIBAIOIIEr0 00YJYarOIUMCS HEOOXOAUMYIO TEXHUYECKYIO TTIOMOIITb.

OneHka 3HaHUH 00yYaroIUXCcs Ha MPAKTUYECKUX 3aHATHUSAX OCYLIECTBISETCA B YCTHOU (opme
(KaK OTBETHI Ha BOTIPOCHI, TAK U MTpaKTU4YecKue 3aaanust). [Ipu HeoOxoauMocTu ananu3a GuiIbMa MOKET
ObITh 3aMEHEH ONMCAHHEM CUTYallMM MEXA3THUYECKOIO B3aMMOJICHCTBUA (HAa OCHOBE OIbITA
PECIIOHJIEHTa, XYAOKECTBEHHOM JHUTEpaTyppl H  T.JA.), TO3BOJIAIONIMM OLEHHUTh  CTEIEHb
C(OPMHPOBAHHOCTH  HABBIKOB  BJQJECHUSA METOJAaMM aHalM3a M BBIABICHHUA  CIEUUPUKU
(YHKIMOHUPOBAHUS M PA3BUTHUA IICHXUKH, MO3BOJSIONIMMHU YYHUTHIBATh BJIMSHHUE 3THUYECKUX
¢dakTopoB. Ilpum mnpoBeneHMHM NPOMEXKYTOYHOM aTTeCTallMd JUId JIMIl C HapyIIEHUEM 3pEeHMs
TECTUPOBAHUE MOXKET OBITh 3aMEHEHO Ha YCTHOE COOECEI0BAHUE IO BOIIPOCAM.

JInua ¢ HapyleHUsiIMH ONIOPHO-ABUIaTeIbHOI0 ANNAPaTa HEe HYXAal0TCs B 0COObIX (hopMax
IpeoCTaBIeHHUs yUeOHbIX MaTepraioB. OIHAKO, C YI€TOM COCTOSIHUS 30POBBS YaCTh 3aHATHI MOXKET
ObITh peanu30BaHa AMCTAHIMOHHO (mpu nomomu cetn «MHTepHer»). Tak, mpu HEBO3MOKHOCTH
MOCEIICHHUS JIEKIMOHHOTO 3aHATUS OOYYArOIIUICS MOXKET BOCIOJB30BaThCS KPATKHUM KOHCIIEKTOM
JEKIHH.

[Ipy HEBO3MOXHOCTH TIOCCIICHHUS TPAKTHYECKOTO 3aHATHUA OOYYaIOUIMICS  JTOJKEH

IPEJOCTaBUTh MMCbMEHHBIM KOHCIEKT OTBETOB HAa BOIPOCHI, MMCbMEHHO BBIMOJIHEHHOE IIPAKTUYECKOE
3aJaHHue.
Jloknan Tak e MOXeT ObITh IpelocTaBlieH B NUCbMEHHOW (opme (B Buae pedepara), mpu 3ToM
TpeOOBaHUS K COJEPIKAHMUIO OCTAIOTCS TEMH K€, a TPeOOBaHUS K KAa4eCTBY M3JIOKECHHS MaTephalia
(MOHATHOCTb, KAYECTBO PEUH, B3aUMOJICHCTBHE C ayTUTOPUEH U T.J.) 3aMEHSIIOTCS Ha COOTBETCTBYIOILNE
TpeOOBaHUs, TMPEABSIBISIEMbIE K NMHUCHMEHHBIM paboTaM (KadecTBO OQOpPMIICHHS TEKCTa M CIHCKa
JUTEPATyphl, TPAMOTHOCTb, HAINYHE WITIOCTPALIMOHHBIX MAaTEPHAIIOB U T.11.).

[IpomexxyTouHasi aTTecTanysl Ui JIMI C HApPYHNICHUSMH OIOPHO-IBUTATEIBHOTO arrapara
IPOBOJUTCS Ha OOIIMX OCHOBAHHUSAX, IPU HEOOXOAUMOCTH MPOLEAYpa 3aueTa MOXKET ObITh pealn30BaHa
JTUCTaHIIMOHHO (HAaIpuMep, IpY TIOMOIIH MporpamMmsl Skype).

JUi 3TOro mo JIOrOBOPEHHOCTH C IpErnoAaBaTeseM OO0YyYaroluiicss B ONpeAesICeHHOE BpeMs
BBIXOJIUT Ha CBS3b JUIS TPOBENEHHs MPOIENyphl 3adyera. B TakoM ciiydae 3adeT cHaercss B BUIC
cobecejoBaHusl Mo BompocaM (cM. (OpMbI NPOBENEHMS MPOMEXKYTOUHOH aTTecTaluu s JIUL C
HapyIIEHUSIMHU 3peHnst). Bonpoc n mpakTudeckoe 3a1aHie BEIONPAIOTCS CAaMUM TIPENoJaBaTeeM.

[Tpumeuanue: DOHABI OLIEHOYHBIX CPENICTB, BKJIIOYAONIME THUIOBBIE 3aJaHUSI U METOAbI OLIEHKH,
KPUTEPUU OLICHUBAHMS, IIO3BOJSAIOIIME OLIEHUTh pPE3yJbTaTbl OCBOCHMUS JAHHOM JHCLMUIUIMHBI
obyuarontumucs ¢ OB3 moryTt Bxoauts B coctaB PII/] Ha mpaBax OTAeNbHOTO TIOKYMEHTA.

IIporpammy cocrasuu (a) (u):

10.A. Kazanckuii, npodeccop ornenenus AduT, a.1.1H., npodeccop
A .M. Tepexosa, crapmnii npenogasateins otaeneHus AoduT

Peunen3zenr (b1):

B.B. KopoGeitnukos, npodeccop otaenenus APuT, a.¢.-m.H., npodeccop
O.b. JlyruHoB, K.T.H., cTapimuii HaydHslii corpyaHuk OO0 SHUMII «Moaenupyromue CUCTEMBI»
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