banakoBckuii MH)EHEPHO-TEXHOJOTUYECKUA HHCTUTYT — (prytnan deaeparTbHOTO
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]_ICJIL OCBOCHUA ITUCHUIIJINHBI

Ienbro U3ydyeHus JUCLUIUIMHEI SBJISETCSl OBJaJeHUE OCHOBaMHU (PU3NYECKOH TEOPUU STEPHBIX
PEaKTOpOB, OCHOBAaMH (DU3MUYECKUX PACUYETOB PEAKTOPOB PA3IMYHBIX THIIOB C YYETOM UX HEHTPOHHO-
¢u3nvyeckux OCOOCHHOCTEH, a TaKKe METOJaMH SKCIIEPUMEHTAIBHOTO OIpENeNIeHUs HEKOTOPBIX
XapaKTEPUCTUK PEAKTOPHBIX CPE/l U YCTAHOBOK.

3a1aun U3y4eHUs JUCLUIUINHBL:

- TOJY4YCHHE CTYACHTaMU 3HAHUW 10 OCHOBHBIM BONpOCaM (U3UYECKOH TEOpPHH SIEPHBIX
peakTopoB  (TeOpusi KPUTUYECKHX DPa3MEpOB, TEOpUsS TE€TEPOreHHOr0  peakTopa, (u3MKa
HECTAllMOHAPHBIX IIPOLIECCOB B SIIEPHBIX PEAKTOPAX),

- O3HAaKOMJIEHHE C MeToJaMH (PU3UYECKOro pacueTa SAEpPHBIX PEAKTOPOB pPA3HBIX THUIIOB,
(U3MYECKOTr0 peakKTOPHOI'0 SKCIIEPUMEHTA.

,HI/ICHI/IHJ'II/IH& H3y4acTCA B COOTBCTCTBUU C HpO(i)eCCI/IOHaJ'IBHI)IMI/I CTaHAapTaMu:
- 24.032. CnenuaaucT B 00JaCTH TETUIODHEPTETUKH (PEaKTOPHOE OTICIICHHE);

-24.033. Cpneumanuct B OO0JIACTH KOHTPOJIBHO-MU3MEPUTEIBHBIX MPUOOPOB U aBTOMATUKU
ATOMHOW CTaHIIMH.

MecTto pucuuiiuHbl B ctpykrype OOII BO
W3yuenne OUCHMIUIMHBI «/[MHaAMMKa SEpHBIX pEakTOpPOB» TPeOyeT OCHOBHBIX KOMIIETEHIIHH,
3HaHU, yMEHUI U HaBBIKOB 00y4Jarouerocs, chopMUpOBaBILIUXCS IPU 00YYEHUH IO AUCLUIUINHAM:
—  Teopus nepeHoca HEUTPOHOB;
—  spaepHas (QU3HKa;
— ¢bu3nKa SAepHBIX PEaKTOPOB;
—  YpaBHEHHUS MaTeMaTHYECKOW (DU3HKH;
— NMUHEeWHas anreopa.

B xone usydyenus nucuumiiuHbl «J{MHaMUKa SAEpHBIX PEAKTOPOB» OOydaroUMiics MOIydaeT
3HAHMS, YMEHMS U HaBBIKM IS YCHEUIHOTO M3Y4EHHs CJIEeIyIOUMX AUCHMIUIMH: SnepHble
SHEPreTUUECKUE PEAKTOPBI.

O06oO1eHHbIe  TpyAOBbIe (QYHKIIMH, KOTOPHIE CMOKET TIOJHOCTHIO WM  YaCTUYHO
MIPOJIEMOHCTPUPOBATH CTYIEHT IPU OCBOCHUU JAHHOW AMCLUILINHBIL:

— B COOTBETCTBMM € HpodeccHoHaNbHBIM cTangapToM «24.032. Cneuumanuct B 006jacTu
TEIUIO3HEpreTHKH (peakTopHoe otaeneHue)»: B/01.7. Obecneuenue B3auMoOJEHCTBHS B Ipoliecce
WHXEHEPHO-TEXHUUECKON  MOAJNEpKKM  TIpU  OIKCIUIyaTalldhd  pPEaKTOPHOIO  00OpYAOBaHMS,
TEXHOJIOTHYECKUX CHCTEM, OCHOBHBIX (POHIOB peakTopHOro otaenenus ADC;

— B COOTBETCTBMM € HpodeccHoHaNbHBIM cTaHgapToM «24.033. Crnenuanuct B 00JIaCTH
KOHTPOJIbHO-U3MEPUTENBHBIX NPUOOPOB U aBTOMATUKU aToMHO# ctanuum»: C/01.7. Opranusauus u

KOHTPOJTb BBITIOJTHEHUS MIPOU3BOJICTBEHHBIM TOAPA3JIeICHHEM paboT 1Mo 00eCIIeUeHHIO dKCILTyaTaluu
CH, CA u annapatypsl CY3 na AC.

Komnerenuuu oOyuawumerocs, (opmupyemblie B pe3yJbTaTe OCBOCHHA
AUCUHMILTHHBI

B mporecce ocBoeHHMS MaHHOW NHUCHMIUIMHBI Yy CTyA€HTa (DOPMUPYIOTCS CIEIYIOIINE
KOMIICTCHIIUU
obmenpodeccuoHanbHbIE

Kon
HaumenoBanue
KOMIIETe WHAuKaTOphl JOCTIKEHHUSI KOMIIETECHIHH
KOMITETEHITHH
HITUH
OIIK-1 CriocoOeH UCToJIb30BaTh 3-OIIK-1 3HaTh: 0a30BbIE 3aKOHBI €CTECTBEHHOHAYYHBIX




0a30BbIE 3HAHUA
eCTeCTBeHHOHay‘-IHLIX
JUCLUIIINH B
npoheCCHOHATBHON
ACATCIIbHOCTH, HpI/IMeHSITb
METOAbI MATECMATUYCCKOT' O
aHaJIM3a ¥ MOJICIIMPOBAHHUS,
TEOPETUYECKOTO U

JUCLUIUINH; OCHOBHBIE MAaTEMAaTUUECKHE 3aKOHBI;
OCHOBHBIE (PU3UYECKHE SIBICHUS, MPOIIECCHI, 3aKOHBI 1
TpaHULbI UX

MIPUMEHUMOCTH; CYIIHOCTh OCHOBHBIX XUMHYECKUX
3aKOHOB U SIBJICHUM; METO/Ibl MATEMAaTUYECKOTO
MOJICJIMPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAJILHOTO UCCIIEeI0BAaHUS

V-OIIK-1 YMeTh: BbIABIATh €CTECTBEHHOHAYUYHYIO

(1 SIDY).

YCTaHOBKAaxX W Ha

ATOMHBIX CTaHIIUAX.

9KCIIEPUMEHTAILHOTO CYIIHOCTb ITPOOJIEM, BO3HUKAIOIINUX B XO/I€
UCCIIEIOBaHUS npoeCCUOHATTLHON IEATENIbHOCTH, IPUBIIEKATH JUIS UX
peleHHs] COOTBETCTBYIOIUI (PU3UKO-MaTEMaTHUYECKUI
anmapar
B-OIIK-1 Bnagers: MaTeMaTHYECKUM aIllapaToM
U1 pa3pabOTKH MO/IETIeH IPOIIECCOB U SIBJICHUH,
peleHusl MPaKTUYECKUX 3a1a4 Npo(ecCHOHaNbHOM
NesITebHOCTH; HaBBIKAMU MCII0JIb30BAaHHUSI OCHOBHBIX
o01medu3nyecKrx 3aKOHOB U IPUHLIUIIOB
npodeccuoHabHBIC
3anauu
. Konn
npodeccuoHaIbHON OOBexT um WHanKaTopsl JOCTHKEHUS
JeSITEIIbHOCTH 00acTb 3HaHUS HAHMCHOBAHMIE KOMIIETEHIIUH
KOMIIETEHIIUH
(3LLA)

Ananus nponeccoB | CoBpeMeHHas ITK-9 Cnocoben 3-11K-9 3natp npaBuna u

B SIEPHBIX JIEKTPOHHAs aHaAJIM3UPOBATh HOPMBI B aTOMHOI1 3HEpreTUKe,

HEPreTUYECKUX CXEMOTEXHUKA, HEUTPOHHO- KpuTepun dPPEKTUBHON U

YCTaHOBKAX C JJIEKTPOHHBIE ¢dusnueckue, 6e3omacHoit paboTsl DY

LeJIbI0 O0ECTIEUeHUs | CUCTEMBI siIepHbIX | TexHojorundeckue | Y-IIK-9 ymers ananusupoBath

uX 3QGEKTUBHON U | U PU3UUECKUX IIPOLIECCHI U HEUTpOHHO-(U3NYECKHE,

Oe3omacHoOi YCTaHOBOK, AITOPUTMBI TE€XHOJOTMYECKHE MPOLIECCH] U

paboThI; CHUCTEMBI KOHTpOJIS, AJITOPUTMBI KOHTPOJIA,

o0ecnieuyeHue aBTOMATU3UPOBAHH | YIIPABICHUS U yIpaBJieHUs U 3auThl DY

AJIEPHOU U Or'0 YIpPaBJICHUSA 3amuThl DY ¢ B-TIK-9 Bnanets MeTogamu

paluaMOHHON SIIEPHO - LEIbI0 aHalin3a HEUTPOHHO-

0€30MacHOCTH NIPU | GU3NYECKUMU o0ecrieyeHus ux (bu3nYecKux u

AKCIUTyaTallu YCTaHOBKaMH. 3¢ (deKTUBHON U TE€XHOJOTMYECKUX IPOIIECCOB B

AJIEPHBIX AnepHsle, Oe3onacHoi A0Y.

HHEPreTUUECKUX XUMHYECKHE U paboThI

YCTaHOBOK, a TAK)KE€ | TEIUIOBBIE

pu OOpaIICHUH C MPOLECCHI,

AJIEPHBIM TOIUIMBOM | IIPOTEKAIOLIUE B

U PaIUOAKTUBHBIMU | SAEPHBIX

orxonamMu Ha ADC | SJHEpreTUUYECKUX




33[[21‘11’[ BOCIIUTAHUMA, P€AJTU3yEMbIC B paMKaX 0CBOCHHUA TUCHUILIMHDbI

Hanpasnenue/ Co3nanne Hcnoans3oBanue Bosieuyenne B
ey YCJIOBHIA, BOCIIUTATEJIbHOI'0 MOTEHIHAJIA | PA3HOILIAHOBYIO
o0ecreyuBaOIIUX | Y4eOHBIX IHCIUIIINH BHeEY4eOHYI0
AeSITeJIbHOCTh
IIpodeccuonans | - GopMupoBanue Hcnons3zoBanue 1.Opranuzanus
HOe U TPYAOBOe | IIIyOOKOro BOCIIMTATEIBHOIO IOTEHIINAJIA Hay4yHO-
BOCIIUTAHHE IIOHVMAaHHUS JUCLUIUINH MPAKTUYECKUX
COLIMAJILHOM POJIM | €CTECTBEHHOHAYYHOI'O U KOH(epeHIHii 1
npocdeccun, obuienpodeccuoHaIbHOro BCTpEY C BEAYLIUMU
MO3UTUBHON U MOJYJISL JUISL: cHeUaIucTaMu
AKTHUBHOMU - (opMHUpoOBaHUS TO3UTUBHOIO | IPEAIPUITUN rOpoaa
YCTaHOBKHU Ha OTHOUICHHUS K podeccuu U BETepaHaMu
LIEHHOCTHU MHXXEHepa (KOHCTPYKTOpa, aTOMHOM OTpPACIIH.
n30paHHOM TEXHOJIOTa), MOHUMAaHUs €€ 2. Opranu3zanus u
CHEUAJIbHOCTH, COLIMAJIHOW 3HAYMMOCTHU U POJIM | IIPOBEACHUE
OTBETCTBEHHOI'O B 00IIIECTBE, CTPEMIICHUS MPEAMETHBIX
OTHOLIEHHUS K cle10BaTh HOPMaM OJIUMIINAJ U y4acTHe
npoecCHOoHaNBHO | MPOQPECCUOHANBHON ITUKH B KOHKYypCax
i 1edTenbHOCTH, IIOCPEACTBOM KOHTEKCTHOTO npodeCcCHOHATHLHOTO
Tpyny (B14) oOydeHus, peleHus MPakTUKO- | MacTepCTBa.
OPUEHTHUPOBAHHBIX 3.Yuactue B
CUTYallMOHHBIX 3a]1a4. €XKErOAHBIX aKIIMIX
- (hpopmupoBaHUS yCTOMUNBOTO CTYJEHUECKHUX
uHTEepeca K Npo(hecCHOHATBHOM | CTPOUTENBHBIX
JeSITeTbHOCTH, CIIOCOOHOCTH OTpS10B
KPUTUYECKH, CAMOCTOSITEIbHO
MBICIIUTh, [IOHUMATh
3HaYUMOCTb IIpodeccun
MIOCPEACTBOM OCO3HAHHOTO
BbIOOpa TEMaTUKH MTPOEKTOB,
BBITIOJTHEHUS IPOEKTOB C
nocienyomei myoamyHon
MpE3EHTalNEN pe3yIbTaTOB, B
TOM 4Hciie 000CHOBaHMEM MX
COLIMAIbHON U IMTPAKTHYECKON
3HAYUMOCTH;
- popMUpOBaHUS HABBIKOB
KOMaHJHOU paboThl, B TOM
YHCIIe PeaTu3allii Pa3InIHbIX
IPOEKTHBIX poJielt (Jmuaep,
HCIIOJTHUTEIb, aHAJIUTUK U TIP.)
MIOCPEACTBOM BBINOJTHEHHUS
COBMECTHBIX ITPOEKTOB.
Ipodeccuonans | - opmupoBanue Hcnons3oBanue 1.Opranusanus
HO€ M TPY/I0BOE | IICUXOJOTHYECKONW | BOCIIMTATEIbHOIO MOTEHIIMANA Hay4yHO-
BOCIIUTAHHE TOTOBHOCTH K JUCLUIUINH MIPAKTUYECKHUX
MpoeCCHOHAIBHO | 00mIenpodeccuoHaIbHOTO KOH(epeHIHii 1
1 IEeATEIbHOCTU IO | MOZYJIS IS BCTPEY C BEAYIINMHU
n30paHHOI - popMHUpPOBaHUS YCTOMUNBOTO | CTHICITHATHCTAMH
npodeccuu (B15) | unTepeca Kk npoecCHOHAIBHOM | MpeInpUsTHil ropoaa




NeATEIbHOCTH, TIOTPEOHOCTH B U BeTEepaHaAMHU
JOCTHIKEHUU PE3y/IbTaTa, aTOMHOMW OTpPACIIH.
NOHUMaHUs QYHKIMOHAIBHBIX | 2. Opranuzanus u
o0s3aHHOCTEN U 3a/1a4 IIPOBEICHUE
n30paHHON MPO(HECCHOHATFHON | IPEIMETHBIX
ACATCIIBHOCTH, YYBCTBA OJIMMIINAJ U y4aCcTUuce
npodeccuoHaTbHON B KOHKYpCax
OTBETCTBEHHOCTH Yepe3 npodeCcCHuOHATHLHOTO
BBINIOJIHEHUE y4EOHBIX, B TOM MacTepCTBa.

YHCIIe MPAKTUYECKUX 3a1aHuid, | 3.Yyacrtue B
TPeOYIOIUX CTPOTrOro ©KETOTHBIX aKIHIX
C06HIOIICHI/IH IMpaBUJI TCXHUKU CTYACHYCCKUX
0€301MacHOCTH ¥ MHCTPYKIHN 10 | CTPOUTEIBHBIX
pabote ¢ 06opyaoBaHUEM B OTpSI0B

paMKax J1abopaTOpHOTO

[IPAKTUKYMa.

Crtpykrypa u coaepkaHue y4eOHOM AU CHUTLIHHBI
JucnunnuHa npenogaercs cTyneHtam B §-oM cemectpe. OO0mmIas Tpy10eMKOCTh AUCHUTUTHHBI
cocTaBiseT 3 3aueTHBIX enuHHIEI, 108 ak. gaca.
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1 ITepexonnblie nmpoueccsl B AACPHBIX YO 30
peakTopax
BBenenune 4 2 -
SnepHblii peakTop Kak OOBEKT yIpPaBICHUS 12 | 2 4 | -
Kunernka simepHoro peaktopa Oe3 yuera| 8 2 2 | - 4
3ana3pIBarOIINX HEUTPOHOB
4 |KuHeTWKa SJIEpHOTO peakTopa ¢ ydeToMm| 8 2 2 | - 4
3ara3/bIBAIOLINX HEMTPOHOB MpPH CKaykKax
peakTUBHOCTH O6e3 0OpaTHOIl cBs3M |
5 |Kuneruka sgepHoro peakrtopa ¢ yuyetoMm| 8 2 2 | - 4
3aIa3pIBAIONINX HEHTPOHOB B Pa3IMYHBIX
ciydasix 6e3 oOpaTHoit cBsizu 11
6 |Kuneruka simepHoro peaktopa ¢ ooparaeiMu| 10 | 2 2 | - 6
CBSI3AMU
7 |M3MeHeHHEe M30TONMHOIO COCTaBa aKTHUBHOH| 6 2 - | - 4
30HBI




2 PerynupoBaHue siiepHbIX peakTOpPOB YO 30
8 |CrnocoOsl peryarpoBaHus peakTOpOB 8 4 - |- 4
pa3nuyHbIX THUNOB. [lornomaonme cTepKHI
9 |bopHoe peryiaupoBaHue 6 2 - - 4
10 |Beiroparomiye norIoTUTENN 6 2 - |- 4
11 |HeiirponHo-(puzndeckue u3MepeHus T1pu| 6 2 - |- 4
IKCILTYaTallUH SACPHOTO PeaKkTopa
12 |ITyck peakTopa 6 2 - - 4
13 |TemnoBas MomHOCTH peakTopa. OctaHoB| 8 2 - - 6
SIIEPHOTO peakTopa. OcrarouHoe
SHEProOBBICIICHUE
14 |[Ipoueccsl, MIPUBOISIINE k| 12 | 4 4 | - 4
HECAaHKIIMOHHUPOBAHHOMY BBIXOJY PEaKTOpa
B KPHUTHYECKOE COCTOSIHUE WM K POCTY
peakTHBHOCTH (K  caMo03amycKy, IpH
aBapusix)
DK3aMeH 40
HUTOI'o| 108 | 32 | 16 | - | 60 €] 100
ConeprxxaHue JIEKIIHOHHOTO Kypca
Yu4eOHo-
Tembl JIeKUMU. Bcero
MeToAnYecKoe
Bonpocsl, oTpadaTbiBaeMble HA JIEKIHH 4acoB
ol0ecrieyeHune
1 2 3
BBenenme. IlpencraBnenue mnpenogaBatens. MecTo TUCIUILIAHBI 2 1-2

cpenu crenuaibHbIX AUCHUIUIMH crenuanbHocTH ADC. CrpykTypa
Kypca. PekoMeHayeMass OCHOBHas M JIOMOJHUTENbHAs JHUTEpaTypa,
PEKOMEHlyeMblE  HWHTEpHET-UCTOYHUKU.  Jlucummuuuel  «Teopus
nepeHoca HEUTpoHOB» U «DHU3MKa SACPHBIX PEAKTOPOB» Kak Oa3za
KUHETUKU SIIEPHBIX pPEakTopoB. (OCHOBHBIE MOHATHS M KIIOYEBBIE
MOMEHTBI KypcoB «Teopust mepeHoca HEUTPOHOB» U «DPU3HKA SIIEPHBIX
PEAKTOPOB», BaXKHBIE VISl YIIPABIICHUS AIEPHBIM PEAKTOPOM U VISl €TO
0e30IacHON SKCIUTyaTallMu: paclpesielieHue HEHTPOHOB B aKTHUBHOM
30HE TOMOTE€HHOTO peakTopa ¢ OTpaxkaTeleM U paclpeneracHue
TEIUIOBBIX HEHUTPOHOB B  OTpa)karesne; HEpaBHOMEPHOCTb MO
OHEPrOBBIJECIICHNS U METO/bl BHIPABHUBAHMS TOJIsI SHEPTOBBIIEICHUS B
AKTUBHOM 30HE AJEPHOrO peakTopa; Kod(pPHUIHEeHTH HEPaBHOMEPHOCTH
MOJIsi DHEPrOBBIACNECHUS B SACPHOM pEaKTope M CIOCOOBl  UX
YMeHbIlIeHUs; (pu3nueckoe NpopuINpoBaHHE B MHOTO30HHOM SIZIEPHOM
peakTope; KapTorpaMMa TOIUIMBHOM 3arpy3kd SIIEPHOTO PEaKTOpa;
BIMSHUE TEMIIEPAaTyphl Ha T€OMETPUUYECKHE DPa3MEPbl U HEUTPOHHO-
¢usnyeckne CBOMCTBA pEAKTOPHBIX MaTEpUaJIOB M CpeJ; BIIHUSHHE
U3MEHEHUs TeMIeparypbl Ha Kod(pduuueHtsl ¢Gopmynsl  4-x
COMHOXMWTENE M Ha YyTEUKy HEWTPOHOB M3 pEaKTopa — BIUSHHUE




U3MEHeHHs  Temreparypel  Ha  3(QeKTuBHbI  KOAIPPHUIHEHT
pPasMHOKEHHST HEUTPOHOB B AaKTHUBHOW 30HE SAEPHOTO PEaKTopa;
0OpaTHBIE CBSI3U B SAEPHOM PEAKTOPE; 3PPEKTHl pEaKTHUBHOCTH.

SinepHblii peakTop Kak 00beKT ynpasJjenus. [[poucxogsiue B A0V
¢m3udeckre mporecchl. KuHeTHKa SIEpHBIX PEAKTOpPOB M €€ 3a/1auu.
Yacto mpuMeHsieMble TPUOIDKEHUST KHHETUKU. BO3MOXHBIE MCTOYHUKHU
HEUTPOHOB B pEAKTOPE M HUX poOJb. 3ala3[blBAIOIIME HEUTPOHBI M
3amnas/pIBarole (POTOHEHTPOHBI: XapaKTEPUCTUKU U POJIb B YIIPABICHUU
peakTopoM. DddeKTrBHAS OIS 3ama3IbIBAIONIMX HEUTPOHOB. LleHHOCTH
3ara3IpIBAIOIIMX HEUTPOHOB. PEakTHBHOCTh U €MHUIIBI €€ U3MEPECHUSI.

1-2

Kunernka sijiepHoro peaktropa 0e3 ydera 3ama3bIBalolIUX
HelTPoHOB. BpeMst )Ku3HM HEUTPOHOB M €r0 BIUSHHUE HA MEPEXOHBIC
poLecchl B peakrope. PeakTMBHOCTb. DJIEMEHTApHOE YpaBHEHHE
KuHEeTUKH (0€3 ydera 3ama3iblBalolUX HEUTPOHOB) U €Tr0 pEIICHHE.
[lepuon peaktopa. HekoHTpodupyemblii pa3roH peakTopa (COCTOSHUE
MT'HOBEHHOM KPUTUYHOCTH).

1-2

Kuneruka siiepHOro peakTopa ¢ Y4eTOM 3ana3JAbIBaloOLIUX
HETPOHOB NPH CKA4YKaX peaKkTHBHOCTH Oe3 oOparTHoil cBs3m |.
Pemenne  ypaBHEHMH  KHMHETMKM €  Y4eTOM  IIECTHM  IpyMNI
3ara3JbplBAOLIMX HEHUTPOHOB (IPUOJIMKEHHE MIHOBEHHOI'O CKayka
MOJIO)KUTEIBHON M OTPULIATENIbHON pPEaKTUBHOCTH). XapaKTEPUCTUKH,
ONpENEIAIINAE MOBEACHUE peakTopa IIpM Pa3IMYHBIX CKadKax
peaktuBHOCcTH. Ilepuox  peakropa. MrHOBEHHass  KPUTUYHOCTb.
YpaBHeHUe ypaBHEHHE OOPATHBIX YAaCOB U €r0 PELIeHHUE.

Kuneruka siiepHOro peakrTopa ¢ Y4eTOM 3amna3JbIBaloOLIUX
HETPOHOB B Pa3JIMYHBIX ciaydasix 0e3 oOpaTHoil cBsa3m II. Ananus
BO3MYIIIEHHOr0 JABMWKeHHs SIP B ogHOTpynmoBoM NpHOMMMKEHUM NpU
ckayke peakTMBHOCTH p>0. MrHOBEHHO-KpUTHYECKHH PEAKTOP.
Kunertnka  spepHOro  peaktopa IpU  JUHEHHOM  W3MEHEHUH
peakTHBHOCTH. KHHETHMKa TOYEYHOro peakropa MpHU JHMHEHHOM
U3MEHEHUH pPeakTUBHOCTU. (OCOOEHHOCTH KHMHETHKH  XOJIOJHOTO
peakTopa ¢ HCTOYHUKOM. OmpesnelneHne peakTUBHOCTH M IEepHoja
SJICPHOTO PEAKTOpa Ha OCHOBE OOPALICHHOIO pEIIEeHUs YPABHEHUI
KUHETHUKU.

Kunernka sizepHoro peakropa ¢ ooparHbiMu cBsa3saMu. Kunetnka
peaktopa ¢ oOpaTHOH CBS3M MO Temieparype ©0e3 yuera
3amas3AbIBalOIIUX HEHUTPOHOB IPH CKauykKe peakTUBHOCTH. PDa3oBas
muarpaMma CHUCTeMbl M KojieOaHusi MOUIHOCTH peakTopa. V3meHeHus
MOITHOCTH PEaKTOpa NMpH HEOONBIIOM BO3MYILEHHUH PEAKTHBHOCTU C
YU4ETOM 3ama3[plBalOIIMX HEUTpoHOB. OIpeneneHue YacToThl MU
nepuosa KojebaHuit MOImHOCTH. KWHETHKAa MTHOBEHHO KPUTHUYECKOTO
(MTHOBEHHO HaJAKPUTUYECKOTO0) SAJIEPHOTO PEAKTOPA.

H3MeHeHne HM30TONHOIO €OCTABA AKTUBHOW 30HBI. Briropanue
SJIEPHOTO TOIUIMBA, BOCHPOM3BOJACTBO. ['JTyOMHA BBITOpaHUS TOIUIMBA.
OtpaBiieHHME  SAEpPHOrO0  peakrtopa  kceHoHoM-135.  Ilpomecchr
oOpa3oBaHusi U yObuin KceHoHa. [lonHast cuctema aud. ypaBHEHUI
OTpaBJIEHUs] KCEHOHOM JJIsi MOHOPHEPIreTHUECKHMX HEWUTPOHOB M e€e




pemieHus. CBA3b OTpaBJIEHUS C PEAKTUBHOCTHIO. CTallMOHApHOE W
HECTAllMOHAPHOE OTPAaBJIEHUE KCEHOHOM. 3aBUCHUMOCTh CTallMOHAPHOIO
OTPABJICHUSI KCEHOHOM OT BEJIMYMHBI IUIOTHOCTH MOTOKA HEUTPOHOB,
MOIIHOCTH U  ob0oramieHus TorumBa. DQPQGEKTUBHBI  TEpUOA
NoJypacmaaa KceHoHa U mpomeTusi. DakTopsl, onpenesonye riryouny
HonHOM siMpl. OniepaTUBHOE BpeMs U BPEMs BBIHY)KJIECHHOM CTOSHKH.
Kcenonosble konebanus. lllnakoBanue snepHoro peaxrtopa. ['pymisl
nutakoB. OTpasieHue camapueM-149. [Ipomeccsl 00pa3oBaHus U yObUIH
camapus. [lonnas cucrema nud. ypaBHEHUN OTpaBIICHUSI caMapheM st
MOHOPHEPreTUUECKUX HEUTPOHOB U €€ peuieHus. CBsI3b OTpaBJIECHUS C
peakTuBHOCTbIO. (CTallMOHApHOE W HECTALIMOHAPHOE OTpPAaBJIECHUE
caMapueM. 3aBUCHMOCTb CTAl[MOHAPHOI'O OTPABJIEHUS CamMapueM OT
BEJIMYMHBl ~ IUIOTHOCTM  IIOTOKAa  HEUTPOHOB,  MOIIHOCTH W
DHEPrOBBIPAOOTKU peakTopa W oborameHus ToruuBa. [IpoMeTuensbiii
npoBai. «CamapueBas cMepTb» peakropa. CxojacTtBa U OTIMYUS B
OTPaBIICHUM pPEaKkTopa KCEeHOHOM M camapueM. ComnocraBlieHHUE
MIPOLIECCOB OTPABJICHUS SIEPHOTO PEAKTOpa KCEHOHOM M CaMapueM B
CJIydae MPOU3BOIBHOTO PEKUMa pabOTHI.

Cnoco0bl peryjMpoBaHHsI PeaKTOPOB Pa3jJMYHbIX THIIOB.
Iorsomarume crep:xkuu. OO1IME MOIXOAbl K YIPABICHUIO LEMHOM
peakiueil neneHus B saepHoM peakTope. CrocoObl peryiupoBaHUs
PCAKTOPOB  Pa3IMYHBIX THIOB. JOQP(HEKTHBHOCTh  PETYIUPOBAHUS
orpaxareneMm. Kiaccupukanus nornomarommx —crpexuaei  (I1C).
Martepuansl u (Qopma TOMNIOMIAOIIUX CTepxkHEeH. «Jlerkue»
«rsikensie» [1C.
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bopnoe peryimpoBanue. KommeHcanus 3anaca peakTUBHOCTH W
shdexToB peakTuBHOCTH. J[OCTOMHCTBA ¥ HEIOCTATKH OOPHOTO
perynupoBanus. UHterpanbHas u auddepenunanbHas 3¢(HEeKTUBHOCTh
O0opHON KHCIOTHI. D((HEKTUBHOCT, BOAOOOMEHA B Hayaie U B KOHIIE
KaMnaHuu peaktopa. CTOSHOYHAs KOHIIEHTpAIs OOpPHON KHCIIOTEHI.
IL1oTHOCTP TOTOKa HEUTPOHOB B  MOJKPUTUYECKOM  PEAKTOPE.
Temmeparypa MNOBTOpPHOW KPUTHYHOCTU. MeTonuka onpeaeneHus
MyCKOBOM KOHIICHTpAIMK OOpHOM KHCIOTHI B cooTBeTcTBUU ¢ AHDX
10 rorutmBHOI 3arpy3ku 1 610ka POADC ¢ peakropom BBOP-1000.

Boiroparwmmue norjoruresu. Beiroparomnue nornorurenu (BIT).
TB3JIs u TBOI'u. lug. ypaBHEHUS BBITOPAHUS U UX PELLICHHUS.
["omoreHnHoe u rereporeHHoe (61ouHoe) pacnonoxenue BIL.

HeiiTpoHHo-pu3nyecKkue U3MEpPEeHUs: NPH IKCILTyaTallul
siiepHoro peakropa. O0miast MeTOMKa ONpeIeeHHIs] KPUTHUECKON
3arpy3Ku M0 KpUBBIM 00paTHOTo cyeTta. MeTo/ bl IpaJlyHpOBKH OPraHOB
yhpaBieHHUs cucteMsl ynpasieHus u 3auut (OP CY3) peakropa,
KpaTKui 0030p U ux xapakrepuctuka. OOmias METOAMKa MOCTPOEHUS
MHTETpaIbHON U U depeHIranbHON XapaKTepUCTHK MOJIOMIAIOIIEr0
ctepkHs. OOm1as MeToAMKa ONpeieIeHNs MOLITHOCTHOTO U
TemreparypHoro 3¢ ¢GexToB U K03 puinueHToB peakTuBHOCTH. OOt
METOMKA ONPEAEICHUs OTPABICHUS PEAKTOPA KCEHOHOM.
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Ilyck peakropa. [logkputuyeckuii, KpUTUYECKUN U
HagKkpuTuyeckuil peakrop. IIyck peakropa: onpeneneHus,
0co0eHHOCTH, TpeOoBaHus OezonmacHoCcTH. PU3NYECKUN XOJIOAHBINA U
ropsiuuii myck. KoHTposs napaMeTpoB IIpH IyCKe peakTopa.
YIpaBieHue peakTOpOM B pexXUME IIycKa. PacyeT KpuTH4eCKOro
[IOJIOKEHUSI KOMIICHCUPYIOILIETO CTEPKHSL.
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TennoBast MOIIHOCTH peakTopa. OCTaHOB S/IEPHOT0 peaKkTopAa.
OcTaro4yHoe JHeproBouiaeaeHne. OnpenesieHue TEMI0BOH MOITHOCTH
paznuuHbiMu MeToaMu. OcTtaHoB peaktopa. [Ipoueccel,
MPOUCXOSIINE B PEaKTOpE MOCIie OCTaHOBA. MICTOUHUKHM OCTaTOYHOTO
SHEProBBIJCIICHUS B PEaKTOpax Mocie ocTaHoBa. Temmneparypa
MoBTOpHOU KputuuHOCTH. Kpm3uc termooomena I u Il poxa u ycinosust
WX BO3HUKHOBEHUSI.

IIponeccel, npuBoAsiIMe K HECAHKIINOHUPOBAHHOMY BbIXO1Y
PEaKTOpPa B KPUTHYECKOE COCTOSIHME HJIHM K POCTY PEaKTHBHOCTH
(K camo3anycky, npu aBapusix). Pabouunii TeXxHOIOTHUECKUN
periaameHT sHeproOioka. [IporpaMMel peryinrpoBaHus peakKTOPHbBIX
ycTaHOBOK. OmacHbIe M aBapHfHbIE PEKUMBI paOOTHI SACPHBIX
PEAKTOPOB C TOUKHU 3peHUsl GU3UKU SAEPHBIX peakTopoB. CaMo3aryck
peaxTopa. [Ipouecchl, IpuBoAALIME K HECAHKIIUOHUPOBAHHOMY BBIXOY
peakTopa B KpUTHYECKOE COCTOSIHUE (K CaMO3aItyCcKy), TP aBapusix Wiu
K POCTY peakTUBHOCTH. TpaHcropTHOe 3ana3abiBanue. Copoc
apapuiiHo¥ 3amuThl. Brimrouenue ['I[H. Xapakrep nepexogHoro
Ipoluecca Ipu CaMo3aIlyCKe peakTopa. XapakTep MNepexoaHOro
npoiiecca npu OblcTpoit aBapuu. IIpoekTHbIE aBapuH, UX OMACHOCTb C
TOYKH 3peHus akTuBHOM 30HBI (oTKIroueHue TT, TITH, IIBJI, I'{H,
sakpbiTue B30K 1 1.1.). IloTepst TeniaoHoCUTENs IEPBOTO U BTOPOTO
KOHTYPOB C TOUKH 3pEHUS aKTUBHOM 30HbI. CUTyalluy MOTEHIUAIBHON
BO3MO>KHOCTH BO3HHUKHOBEHHS AJIEPHOM aBapUU B PEAKTOPE NPU
AKCILTyaTalluu U BHE peakTopa (TpaHCIOPTHUPOBKA U Meperpyska
TOIINBA). 3alIPOEKTHHIE aBAPUU U YIPaBJIECHUE UMH. AHAIN3 IPUYUH U
NOCJIEACTBUM aBapuil pa3IM4HbIX TUIIOB. AHATUTUUECKUN U
nonHoMaciTaOHbIl TpeHaxkepbl BILY (BITY) sneprotioka.
3nakomMcTBO ¢ TpeHaxkepamu Y TII PoOADC no ynpasneHuto
sHeprobiokoM ADC. MoaenupoBaHue HECTallMOHAPHBIX IPOLIECCOB.
[Tocemenne TpeHNUPOBOK ornepartuBHoro nepconana bIIY (BITY) na
nonHoMmacitabHoM TpeHaxkepe Y TII POADC no orpaboTke HaBBIKOB
ynpasieHus 3aeproonokom ADC ¢ peakropom BBOP-1000 B
Pa3IMYHBIX, B TOM YHCIIE aBapUNUHBIX, CUTYalUsIX (peKuMax).
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IlepeyeHb NPaAKTHYECKUX 3AHATHH- He NPeIYyCMOTPEHBI YUEGHBIM ILIAHOM

Ilepeyens 1a00paTOPHBIX PadOT

Y4eOHo-
Bcero
HaumeHnoBaHue 1a60paTOpHBIX padoT. MeToAHYeCKoe
4acoB
ob0ecrieyeHune
HccnenoBanue moBeeHUs IEPHOTO PEAKTOpa MPU CKauKOOOpa3HOM 4 3,4




HU3MCHCHHUHN PCAKTHUBHOCTU

HccnenoBanue moBeaeHUS SACPHOTO PEAKTOpa ¢ UCTOYHUKOM HEHTPOHOB 2 3,4
B [TOJIKPUTUYECKOM PEaKTOpe
HccnenoBanue noBeeHus s,IEpHOTO peakTopa Mpu JIMHEHHOM BBOJIE 2 3,4
(BBIBOZIE) PEAKTUBHOCTHU
HccnenoBanue BIMsHUAS OOpaTHBIX CBSI3EH M MEXaHU3Ma 2 3,4
CaMOpPETYJIMPOBAHHSI SIIEPHOTO PeaKTopa
HccnenoBanue BIMSHUS BO3MYIIICHUH BXOTHBIX MTAPAMETPOB HA 2 3,4
MOBEJICHUE PEAKTOpa ¢ 0OPATHBIMU CBSI3SIMH 110 TEMIIEPAType TOTUINBA U
TEIJIOHOCUTES
JluHaMyKa peakToOpOB IIPH OOJIBIINX CKauyKaX PEaKTUBHOCTH (HEHTPOHHBIC 4 3,4
BCIIBIIITKH )
3aganus 111 CAMOCTOSITEJILHOM Pad0ThI CTY/1€HTOB
Beero Y4ebdHo-
Bonpoch! 1151 caMOCTOATEIBLHOT0 H3YUYeHHs (3a1aHus) wacop | METOMM'ECKOe
ol0ecrieyeHune
1 2 3

1. IlepexoaHbie MpoLecChl B siIEPHBIX peakTopax 1-4
JlononHUTENbHOE H3YYEHHE MaTepHalloB MO KWHETuKe peaktopoB Ha 30

OBICTPBIX HEUTPOHAX, IO KUHETUKE aKTUBHBIX 30H, 3arpykeHHbIXx MOKCH

TOTUTMBOM.

2. PeryaupoBaHue silepHbIX PeaKTOPOB 30 1-4

JlononuuTenpbHOoe W3ydeHUe Teopuu:  OCHOBHBIE METOJBI pacuera
9 (HEeKTUBHOCTH MOTJIOMIAIOUINX CTEPKHEH, BKIIIOYAsl «CEphbIe» CTEPIKHHU,
UHTEPPEPEHIIMIO CTEP)KHEH, METOJJUKU MX «B3BelIMBaHUsA». [loBTOpeHue
MaTepuanoB Kypca «®Pu3uKa SOEPHBIX PEaKTOPOB» M PACUIMPEHHOE
n3ydyeHue: IIporpaMMbl NpPOEKTHPOBaHUS, TEIJIOTHAPABIMYECKOTO U
HeNTpoHHO-(pu3nueckoro pacuera ADY. Ilporpammsl (mporpaMMHbIE
KOMIUIEKCBI), IpHUMEHseMble i pacuetoB Ha ADC ¢ peakTopamy
BB5OP1000: TBC-M, BUIIP-7A, IIEPMAK-A, IIMP-A. AH®X
TOIJIMBHOM  3arpy3ku  sHeproOsioka. [IpoexkTHas  TOKyMeHTalus.
OKCIUlyaTallUOHHAsl  JIOKyMEHTalus. BpINoNHEHHe SepHO-ONAacCHBIX
onepannii Ha ADC. Pabouuii TEXHOTOTHYECKUN PETIaMEHT dHEpProOIoKa.
JlokHOCTHBIE  TpeOoBaHMS M MHCTpYKUuMU. HWHCTpykuum 1o
AKCIUTyaTallui 000pyIOBaHUS U TEXHOJIOTMYECKHX CHUCTEM SHEProOIIoKa.

PacueTrHo-rpaduyeckasi paboTa ne npeaycMoTpeHa yueOHbIM IJIAHOM

KypcoBasi padoTa ne npenycmorpena yueGHbIM ILIAHOM

Oobpa3oBaTesibHbI€ TEXHOJIOTMH

[Ipu peanuzanuu y4eOHOrO Marepuana Kypca HCIOIB3YIOTCS pa3indHble 00pa3oBaTelbHBIC
TEXHOJIOTHH, CIOCOOCTBYIOIINE CO3JaHUI0 aTMoc(epbl CBOOOAHOW W TBOPYECKOM TUCKYCCHU Kak
MCXKAY nperoaaBaTeji€eM U CTYACHTaMH, TaK U B CTYJlqueCKOﬁ rpymie. He.]'H)IO IIpHU 5TOM SABJISICTCA




BBIpaOOTKAa y CTYJICHTOB HABBIKOB M KOMIIETEHIIUN, TITO3BOJIAIOIIMX CaMOCTOSTEILHO BECTH
MCCIIEIOBATENBCKYIO U HAYYHO-TIEAarorn4ecKyro padoTy.
[Tpyu u3ydeHNn TUCIUTUIMHEI PUMEHSIOTCS CIICAYIOIIe 00pa30BaTebHbIC TEXHOJIOTHH:

—  KJIACCHYECKOE JICKIIMOHHOE 00yUYEHHE C UCIIOJIH30BaHUEM HAIJISITHBIX MTOCOOHIA;

—  TPOBEJICHHE JISKIUI MPU MOAJACPKKE MYITbTUMEIHNA;

—  MPOBEICHUE MPAKTUYCCKHUX 3aHITHHA C PEIICHHEM MPUMEPOB Y IOCKH, a TaKKe MPHU
MOJJICPIKKE MYJIBTUMEUA, CAMOCTOATEIBHOE PEIICHHE 33a4 O0yJarolIMMUCS B TPHCYTCTBUH
MIPETOo/1aBaTelIs;

—  TpoOJIEMHBIN MMOIXO/;

—  pa3HOYpPOBHEBOE OOy4YECHUE;

—  CcaMOCTOSITEIbHOE WM3YyYCHHE AWCIUILIMHBI OOYUYaIOIUMUCS TPU TMOMOIIM Y4eOHBIX
MeYaTHBIX W DJICKTPOHHBIX U3IaHUH;

—  uH(OPMAIMOHHO-KOMMYHHUKAITMOHHBIE ~TEXHOJIOTMM — B HMHCTUTYTE HMEIOTCS
CICIUAIM3UPOBAHHBIC  TMOMEINEHUs  JUII  CaMOCTOSTENIbHOM  paboThl,  000pYyIOBaHHBIE
MEPCOHATBHBIMU KOMIIBIOTEPAMH C BBIXOJIOM B MHTEpHET W C JOCTYIIOM K JJIEKTPOHHO-
OMOJIMOTEYHOM CHUCTEME;

—  MHTEPAKTUBHBIN TJIOCCAPHI MO TEOPETUUECKON MEXaHUKE;

—  METOJHMYECKHE YKa3aHWs (B TOM 4HCIE B DJCKTPOHHOW (opme) MO pasIndHBIM
paszenaM JTUCIUTUIAHEI.

CaMocTtosTenbHass paboTa CTYACHTOB MPOBOJIUTCS TOJ PYKOBOJICTBOM IpernojaBaTesiel, C
OKa3aHWEM KOHCYJIbTAllMi W TOMOUIM TMPU TOATOTOBKE K KOHTPOJBHBIM pPa0OTaM, BBIMOJIHEHHUH
JOMAIIIHUX 3aJIaHUMN

(I)OHII OLCHOYHbLIX CPEACTB

@OH]1 OLIEHOYHBIX CPEJICTB MO JUCLMILIMHE 00ECIIEUnBAET MPOBEPKY OCBOCHHUS IIIIAHUPYEMBIX
pe3yabTaToB 00y4yeHMs (KOMIETEHIUH M MX WHAMKATOPOB) MOCPEACTBOM MEPOINPHUIATUH TEKYIIETro,
PYOEKHOTO ¥ MPOMEKYTOYHOI'O KOHTPOJIS IO JUCLUIUINHE.

Cesi3p  Mexay (GOpMHPYEMBIMH KOMIETEHIMSAMH H (opMaMH KOHTpPOJII HX OCBOEHUS
Ipe/CTaBJIeHa B cleAyrollel Tadnuue:

HaunmenoBaunue
No Kon n HauMeHoBaHre HHOUKATOpa HanmenoBanue

KOHTPOJIUPYEMBIX .
/o JOCTUKCHUA KOMIICTCHIIUN OILICHOYHOI'0 CpCACTBA
pa3zenoB (TeMbl)

Bxo1HOI KOHTPOJIb

Bonpocs! BxogHOTO
KOHTpPOJIS (YCTHO)
ATTecranys pa3aenoB, TEKYIMA KOHTPOJIb YCIIEBAEMOCTH

1 [Tepexomubie mporeccel | 3-OI1K-1, V-OIIK-1, B-OIIK-1, 3- [IK- | Bemonnenue

B IJIEPHBIX PEAKTOpax 9, V-IIK-9, B-IIK-9 71a00paTOpHBIX PaboT
YcTHBIT onpoc

1 | BxoaHO# KOHTPOJIb

2 PerynupoBanue 3-OIIK-1, YV-OIIK-1, B-OIIK-1, 3- TIK- | Beimonxenue
SIIEPHBIX PEAKTOPOB 9, V-IIK-9, B- [IK-9 1a00paTOPHBIX pabOT
VYeTHbII onpoc

HpOMC)KYTOqHaH aTTeCTanusa

3-OIIK-1, Y-OIIK-1, B-OIIK-1, 3- IIK- | Bompocs! kK 3K3aMeHy
9, V-IIK-9, B- I1K-9 (ycTHO)

1 | Dx3amen




BX0oaHOIi KOHTPOJIb TIpEIHA3HAYCH JUIs BBISBICHHUS MPOOENOB B 3HAHUAX CTYACHTOB U
TFOTOBHOCTH HUX K IOJIY4YEHHMIO HOBBIX 3HaHMH. OLEHOYHBIE CpEICTBA MJIi BXOJHOIO KOHTPOJIS
MIPEJICTaBIISIOT CO00 BOMPOCHI, KOTOPBIE 33a/Ial0TCS CTYJEHTaM B YCTHOU (hopme.

Bonpocs! k codeceoBaHnIo

1.  IloHsATHs: CIEKTp HEUTPOHOB, IJIOTHOCTH HEHTPOHOB, IIJIOTHOCTH IIOTOKA HEHTPOHOB,
IUIOTHOCTh TOKa HEUTPOHOB (TOK HEHTpoHOB). DiroeHc. CKOpOCTh peakluy JaHHOro Buaa. IlnoTHocts
peakiMM JaHHOrO BHJAa (IUIOTHOCTh 3aMeUIeHUs, JAEJIeHHUs M T.I.) HEUTpoHOB. Mukpo- u
MaKpOCKOCKOIIMYECKOE CceueHMs. 3aKoH 1/v Uil MHMKpOCEYEHMH M €ro KJIAaCCMYECKOe TOJIKOBAaHUE.
JnuHa cBoOoaHOro npobera HEUTPOHOB. Bo3pacT HEUTPOHOB, HnMHA AM(QY3UN U JUIMHA MUTPALUU.
[Tnomanp Murpanuu. Jlerarus. Cnabo- 1 CUIBHONOIIIOIIAOIAS HEUTPOHBI Cpefa.

2. YpaHOBBIi M TOPUEBBIA TOIUIMBHBIA IUKJI. HeHTpoHHO-PHU3MUECKHE XapaKTEPHUCTUKU
TOTUIMBHBIX U CBIPHEBBIX HYKIHIOB (2-4 HyKJIHIA 10 BEIOOpY mpenogasarens: U-233, U-235, U-238,
Th-232, Pu-239, Pu-240, Pu-241, Pu-242).

3. HeWTpoHHBI LUK B TEIUIOBOM SJEPHOM peakTope. Bpems 3amennenus u Bpems
muddy3un HeHTpoHOB. BpeMs xu3Hu mokosenus. @usudeckuii cMbici 1 3Hadenue (s BBOP-1000)
MHOXHUTENEeH hopMysbl 4-X COMHOXKUTeNEH. YTeuka HEUTPOHOB. BeposTHOCTh M30ekaTh yTEUKH MPU
3aMmeieHnn. BeposaTHocTh u30exkaTh yreuku npu auddysuu. bamanc HeldTpoHOB. DQQeKTUBHBIM
KOO (UIIMEHT pPa3MHOXKEHUS HEUTPOHOB JUIsi OCCKOHEYHOW M KOHEYHOH cpen. PeakTHBHOCTS.
Enuaunsl u3MepeHHss pEakTHBHOCTH. BiusHHE H3MEHEHUS JHMHEHHBIX pPa3MEpPOB TOMOTEHHOTO
snepHoro peakropa Ha Kag. u peakTuBHOCTh (KaueCTBEHHOE OOBSCHEHUE).

4.  Koapduuumentsr (opMynsl dYETBIpEX COMHOXKHTENEHW i TOMO- M TEeTePOr€HHOTO
SIEPHOTO peakTopa. Pacuer roMOreHM3UpOBaHHBIX SACPHBIX KOHIICHTPALUH B siueiike (rOMOTeHH3AIHS
sueiiku). Kpurepuii romoreHHocTH (rereporeHHocT). @akTop NpoUrphIla.

5. KoadduuueHt ncnonap3oBaHus TEMJIOBBIX HEWTPOHOB IJIi TOMO- M rereporeHHoro SP.
daktop mpourpsia. BeposTHOCTH M30ekaTh PE30HAHCHOTO 3axBaTa Ha ypaHe-238 ais romo- u
rereporeHHoro SP. DQQekTUBHbII M HMCTUHHBIM pE30HAHCHBIM HHTErpan mnorjouieHus. dakrop
CaMOdKpaHUPOBaHUS. 3aBUCUMOCTH ¢ U O OT nUaMeTpa TOTTMBHOM TaOJETKU (THUMa peakTopa — roMo-
reTepo).

6. ®usnueckre 0COOEHHOCTH Te€TEPOTCHHBIX SJIEPHBIX PEAKTOPOB. BiMsHUE COOTHOMICHUS
«3aMeIJTUTENb-TOIITUBOY (BO/I0-YPaHOBOI'0) COOTHOILEHHUS HAa BHEIIHUN U BHYTPEHHUN O0K-3(PeKTs
1 Ha 3G PEeKTUBHBIN KO3(D(UIIMEHT pa3MHOKEHHsI HEHTPOHOB B sJIEpHOM peakTope. KonnuecTBeHHbIE
XapaKTepUCTUKH OJI0K-3(h(HeKTOoB.

7.  OOmas meronuka pemeHus Aud. ypaBHeHUs Auddy3un 1711 aKTUBHOM 30HBI SA€PHOTO
peakTopa. YciIoBUe KPUTUYHOCTH JJIi TOMOTEHHOT'O T'OJIOTO SIIEPHOTO PEAKTOpa KOHEYHBIX pa3MepOB.
MarepuanbHbIi i TEOMETPUYECKUI TapaMeTPhl U X BEJITMYMHBI, UX COOTHOIIICHHE B PEAKTOPE.

8.  Kpurmuecknme pa3Mepbl TOMOTEHHBIX TOJIBIX PEAKTOPOB Pa3IMYHOW TEOMETPHH, HX
reoOMEeTpUYECKUEe TapaMeTphl, paclpeleieHre IUIOTHOCTU IO0TOKa HEHTpOHOB (MIacTHHa, cdepa,
napajuieJIenuIe], MIIAHIIP).

9. Kpuruueckas mMacca MU KpUTHUECKUH 00beM. MHUHMMaNbHBIM KPUTOOBEM TOMOTEHHOTO
roJIOr0 peakropa pa3nuyHoi reomerpuu. Kosd¢uimeHTsl HepaBHOMEPHOCTH HEHTPOHHOTO MOTOKA
JUIE TOMOT€HHOT'O T'OJIOTO PeakTopa KOHEYHBIX pa3MepoB pasziIMYHONW reomerpuu (IUlacTuHa, cdepa,
napasiesienune 1, HHIHHIDP).

10. ®yHkumME oTpakaTens. DKBUBAICHTHBIN peakTop. DddekTrBHas m00aBKa OTpakaTelsl.
ToHKUI 1 TOJICTHIN OTpaXkaTeb, 0ECKOHEYHO TOJCTHIN OTpaKaTelb.



11. TomoreHHBI!i peakTOp C OTpakaTeJleM B OJHOTPYIIIOBOM NpHOIMXEHUU. MeToauka
IIOJIy4EHUs YCIOBUS KPUTUUHOCTH.

12. ToMoOreHHbBIi peakTOp C OTpakaTelieM B IBYXIPYIIOBOM MNpHOMMKeHUH. Meroanka
IIOJIyYEHUS YCIOBUS KPUTUYHOCTU. PacnpesienieHne TemioBbIX HEUTPOHOB B OTpaXkaTele.

13. Temmneparypubie 3PQeKTsl B peakrope. 3aBUCUMOCTh OT TEMIIEpPaTyphl IMapamMeTpoB B
dbopmyre 4-Xx COMHOKUTETICH.

14. Besiropanue U BOCIPOU3BOJACTBO SIIEPHOrO ToruuBa. ['nyOuHa BbIropanus. V3meHenue
M30TOITHOT'O COCTaBa TOIUIMBA B aKTMBHOM 30HE peakTopa IpH ero padore. YpaBHEHHE BBITOpaHUS U
BOCIIPOU3BOICTBA AJEPHOIO TOIINBA (YpaBHEHMs M30TONMHOM KUHETUKN). OTpaBiieHHe U [IUIaKOBaHHE,
rpynmnsl nuiakoB. Ileperpysku TorumBa. Kamnanusa tommBa. Kammanus peakropa. YpaHOBBIA U
TOPUEBBIN TOIJIMBHBIN LIUKIL.

15. PeaktuBHOCTh. Ddextsr peaktuBHOCTH. TOP m TKP mo 3amennurtento M TOIUIMBY,
NOpAAKM MX BeauuuH. Buael kpuBbix TOP peakTopoB, MX JOCTOMHCTBA M HEIOCTATKH. 3amac
peakTuBHOCTH. (CHCTeMa KOMIIEHCAlMM 3alaca PEakTUBHOCTH B PEAKTOpaxX pa3jM4YHbIX THUIIOB.
TpeboBanus saepHoii 6e3omacHocTH. Temneparypa NOBTOPHOH KPUTUYHOCTH.

16. DOddexr [dommepa. MomHOCTHOM U TeMmeparypHblii 3(h(eKTsl peakTUBHOCTH, UX
IpOsIBJICHUE M BeIMUYUHBI. bapomerpuueckuili n napoBoi 3pQeKT peakTUBHOCTH, UX HPOSBIECHUE U
BeauurHbl. OOpaTHbIE CBSI3W W CaMOPETYJIHPOBAHHE SJIEPHBIX peakTopoB. TpeboBaHus sAaepHON

0€30IMacCHOCTH.
Illkana oneHnBaHUsI 00Y4YAIOIIEroCsl HA BXOJTHOM KOHTPOJIe
basuibl
TpedoBanus K 3HAHUSIM, YMEHHSIM M HABBIKAM 00y4Yalomierocst peiTHHTOBOI
OIleHKH
OOyyaromuiicss OTIUYHO BIaJ€€T OCHOBHBIMU TOHSATHUSMU MaTeMaTHKH, (U3HMKH, 5
Ha4YepTaTeNbHON TeOMETPUH U WH)XEHEPHOU TpaduKH, 3HAET M yMEeT MPUMEHSThH
OCHOBHBIEC (DOPMYJTBI ¥ 3aKOHBI, MOJKET peliaTh HECTAHIAPTHBIC 3aIaUH.
OOyuaromuiicss XOpoIIo BiageeT OOJbIIEH YacThbl0 OCHOBHBIX  TOHSITHI 2-4

MaTeMaTHKH, (PU3MKH, HadepTaTeIbHON reOMETPUN U MHKEHEPHOH rpaduku, 3HaeT
U yMeeT MPUMEHSTh OCHOBHbIE (hOPMYJIbI M 3aKOHBI, BIIAZI€eT METOIUKOMN peleHus
TUIOBBIX 33/a4.

OOyyaromuiics UMEET yJIOBJIETBOPUTENBHBIM YypPOBEHb 3HAHHUS MAaTEMAaTHKH, 1
¢bu3KKY, HauepTaTeIbHOW TeOMETPUU U WH)KEHEPHOW rpaduku, 3HAET OCHOBHBIC
(GbOpMYJIBI U 3aKOHBI, CITOCOOEH pelIaTh MPOCTEHIIINE 3aJauH.

OOyyaromuiicss MpakTUYECKH HE OBJIAJIEN] 3HAYUTENBbHOM YacThl0 MPOTPaMMHOIO 0
MaTepuajga M He BJIaJeeT BAXHEWIIMMHM WHCTPYMEHTaMHM MAaTeMaTUKU, (QU3UKU U
HauepTaTeIbHOW T€OMETPUU W WH)KEHEPHOH Tpaduku, He yMmMeeT pemaTh Jaxke
TUTIOBBIX 3a/1a4.

OueHovHbIe CPeACTBA /ISl TEKYIIEro KOHTPOJIs
Pa3znen 1
Bonpocsl 1J11 yCTHOT0 onpoca mno pasjaeny
1. DnemeHTapHOE ypaBHEHHE KHHETHKH pPEaKTOpa
2. MrHoBeHHBIE U 3aMa3/IbIBAIONINE HEUTPOHBI U HX XapaKTEPUCTUKH
3. Jlons BbIXOa rPyNIIBI CPEI BCEX TEHEPUPYEMBIX HEHTPOHOB - f3;




12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

26.
217.
28.

29.
30.
31.
32.

BennunHa HavanbHOW KMHETHYECKOM 3HEpruu E; 3ana3aplBarolinX HEUTPOHOB
W3MeHYnBOCTh BETMYHHBI 5, B IPOLIECCe KAaMITAaHUH aKTUBHON 30HBI

Bpewms 3anaznpiBanus

Cpennee Bpemsi ’KU3HH MTHOBEHHBIX HEUTPOHOB

Cpennee Bpemsi ’KU3HH IMOKOJICHUSI BCEX HEUTPOHOB B PEAKTOPE

[lepuon peakropa, nepuoj yABOECHUS MOIIHOCTH U UX B3aUMOCBSI3b

. AnddepennnansHoe ypaBHEHHE CKOPOCTH N3MEHEHHS IUIOTHOCTH HEUTPOHOB
. Auddepennmanbupie  ypaBHEHUS CKOpOCTEH W3MEHEHHs] A(PQEKTHBHBIX KOHIEHTpAaIUn

MPEIIECTBEHHUKOB 3aa3/1bIBAIOIINX HEHTPOHOB

Pemenue cucrems! nuddepeHuanbHbIX ypaBHEHUH KUHETHKI

VYpaBHeHHE 00paTHBIX YacOB

[IpakTryeckoe 3HaUCHHE PELICHUS ypaBHEHUS O0OPAaTHBIX YaCOB

XapakTtep TMEpexXogHBIX IMporeccoB n(t) mpu COOOLUICHMHM pPEAKTOPy OTPHIATEIbHOM
PEaKTUBHOCTH

Bennunna HavyanbHOTO CKayka MpU OTPULATENIbHBIX PEAKTUBHOCTSAX

[IpenensHBIN TEMIT CHIDKEHHSI MOIITHOCTH PEAKTOPA MOCIE 3aBEPIICHUS HAYaIbHOTO CKavKa
OOmwmii xapakTep MepexoIHBIX MPOLECCOB IPU MOJIOKHUTEIHHON PEaKTHBHOCTH

MrHoBeHHasi KpUTUYHOCTh PEAKTOpa KaK UCTOUYHUK sJIEpHON OMACHOCTH

Oco6eHHOCTH MEePEXOIHBIX MPOLECCOB MPU COOOIIEHUHU PEaKTOPY MaJIbIX PEaKTUBHOCTEH
Oco0eHHOCTH MEePEXOAHBIX MTPOLIECCOB P COOOIIEHUH PEAKTOPY OOJIBIINX PEaKTUBHOCTEH
HcTouHMKHM HEUTPOHOB B IIOJAKPUTHYECKOM PEaKTOpE

VY cTanaBIMBaOMIASCS B MOJAKPUTHYECKOM PEAKTOPE MJIOTHOCTh HEUTPOHOB

IlepexoaHble MpoLecchl IPU U3MEHEHHSIX CTENEHH MOJAKPUTUYHOCTH PeaKkTopa

Bpemst mpakTHYecKOro YCTaHOBIICHHUS IMOAKPUTHUYECKOW IUIOTHOCTH HEUTPOHOB B PEAKTOPE
M0CJIe U3MEHEHHSI CTETIeHU TIOAKPUTHIHOCTH

IIponetypa cryneH4aroro mycka u siiepHas 6€30IacHOCTh PeakTopa

IToHsATHs 06ILIEro U ONEPaTUBHOTO 3araca peakTUBHOCTH PEaKTopa

@du3nuecKkue NPOIECCHl, BIUSIONIME HA BEJIMYMHBI M OOMIETO W ONEPAaTHBHOTO 3alacoB
PEaKTUBHOCTH B NPOIIECCE IKCILTYyaTallUH PEaKkTopa

JuddepennunanbHoe ypaBHEHHE BHITOpaHUsl ypaHa-235

OHeproBeIpaboTKa peakTopa

[Totepu 3amaca peaKTUBHOCTH C BHITOPAHUEM TOTLTHUBA

OcCHOBHBIE XapaKTEPUCTUKH BHITOPAHHS

[IIxaja oneHNBaHUA 00y4YalOLIerocst Ha onpoce

Ha onpoc mnpemmaratorcss yeTblpe BoNpoca Ha YCMOTpeHue mnpenogasatens 4. Bpems orBera Ha
Bonpoc 1-1,5 munytel. Kpurepun oneHku (MakcuManbHOe KoiaudecTBo OamioB — 20 OamioB):
CTouMOCTh OTBETa Ha KaXKJbIi BOIPOC cocTaBigeT 5 6ayuioB. 20 OaiioB — Npu OTBETE Ha 4 BOIpOCa;
15 6annoB — npu oTBeTe Ha 3 Borpoca; 10 6annoB — npu 0TBETE HA 2 BOIIpOca; 5 6aI0B — P OTBETE
Ha 1 Bompoc; 0 Ga/wutoB — TpPU OTCYTCTBUM OTBETa Ha BCE BOMPOCHL. HemoyiHbIE W YaCTHYHO
OLIMOOYHBIE OTBETHI HA BOIIPOC MOTYT OBIThH OLIEHEHHI B 3 Oauia.

Ao pE

Pa3zgen 2
Bomnpocsl 1J11 yCTHOr0 onpoca mo pasjeiy

YMeHblIeHHE 3araca peaKTUBHOCTH 3a CUET IIJIAKOBAHUS SAEPHOTO TOIUIHMBA
Cxema 00pa3oBaHus U yObUTM BTOPUYHOTO TOTLITUBA

KoadduureHnt Bocnpon3BoCTBA SAEPHOTO TOILUINBA

XapakTepucTUKU HanboJiee paclpoCTPaHEHHBIX BBIMOPAIOIIUX MOTJIOTUTENEH



5 @DaKTOpbl, ONPEACIISIONINE CKOPOCTh Bhiropanus BII

6 XapakTep U3MEHEHHs peaKTUBHOCTH IIPU Pa3HBIX criocobax paszmerneHus BIT

7.  Bapuantsl npumenenus BII B rereporenHom peakrope

8 KpuBas sHeproBripabOTKH aKTUBHOI 30HBI peakTopa

9 OcoOeHHoCcTH Tpolecca OTPaBIEeHUSI KCEHOHOM

10. KoauuecTBeHHBIE MEPBI OTPABIICHUS PEAKTOPa KCEHOHOM

11. Cxema obpasoBaumst U yosutH “°Xe u aupdepeHuatbable YPaBHEHHS OTPABICHAS PEaKTopa
KCEHOHOM

12. CyTtb cTalluOHApHOTO OTPABIIEHUS PEAKTOPA KCEHOHOM

13. BenuuuHa cTalMOHAPHOTO OTPABIICHHUS] KCEHOHOM

14. 3aBHCHMOCTH CTallMOHAPHOI'O OTPABJIEHUS KCEHOHOM OT MOIIIHOCTH pPeaKkTopa

15. Xapakrep pocTa MOTepb 3amaca PEaKTHBHOCTH H3-33 OTPABICHHS —°Xe [epBOHAYAIBHO
Pa30TpaBICHHOIO PEaKTopa B MEPBLIil mepuo i padoThl Ha MOCTOSHHOM YPOBHE MOIIIHOCTH

16. Bpewms HacTyIUICHHUSI CTALIMOHAPHOTO OTPABJICHUS PEAKTOpa

17. TlepeoTpaBiieHue MOCIE OCTAHOBA peakTopa («ioaHas siMay)

18. CoortHomenue ckopocreit B-pacmana 1351 u 135Xe B peakTope

19. Mexanusm 06pazoBaHus «HOAHOHN SIMBD» MOCJIE OCTAHOBA

20. ®dakTopHl, ONPEILIISAIONINE XapaKTEPUCTHKH HOTHBIX SIM

21. Yewm omacHa HomHas simMa’?

22. YeM MoOkeT ObITh HETIPUSATHA HOHAS sIMA [TOCJIe OCTaHOBA?

23. IlepeoTpaBieHusi peakTopa KCEHOHOM I1OCJI€ U3MEHEHUS YPOBHS MOLTHOCTH

24. XapakTep mepeoTpaBIeHHS C IIEPEX0I0M Ha 0oJiee HU3KHIA yPOBEHb MOIIHOCTH

25. IlepeoTpaBieHne peakTopa Mocie MOBBIIICHUS YPOBHS MOITHOCTH

26. Pacuér u3aMeHeHHUi MOTePh PEaKTUBHOCTH 3a CUET NMEPEOTPABIICHUH peakTopa

27. Cxema oOpa3oBaHHS-yObUIH 5Sm u muddepeHnnanbHble ypaBHEHUSI OTPABJICHUSI peakTopa
camapuem

28. TloTepu peakTUBHOCTH IIPH CTAIIMOHAPHOM OTPABJICHUU PEAKTOpa caMaprueM

29. 3aKOHOMEpPHOCTh POCTa MOTEPh PEAKTUBHOCTU OT OTPABJICHHUS CaMapHeM J0 BbIXOJa peakropa
Ha CTal[MOHAPHBIA YPOBEHb OTPABICHHUS

30. HecranmoHapHoe TepeOTpaBICHHE peaKTopa camMapheM IIOCiIe OCTaHOBa («IIPOMETHEBBIH
IIPOBAJ»)

31. IlepeoTpaBieHue camapyeM HOcie MycKa JTUTEIbHO CTOSBIIETO PeakTopa

32. HecranuoHapHOe NepeoTpaBiIeHUE peakTopa camapHeM Iocie MepeBoja peakropa Ha Ooiee
BBICOKU UJTK 00JIee HU3KUI YPOBEHb MOIIIHOCTH

IIIxaja oneHNBaHUA 00y4YalOLIerocst Ha onpoce
Ha ompoc mnpemnararorcs 4eTbIpe BONpOCa Ha YCMOTPEHHE IpenojaBarens. Bpems oreera Ha
Bonpoc 1-1,5 munytel. Kpurepuu onenku (MakcuMmanbHOe KoiaudecTBo OamioB — 20 OamioB):
CTOMMOCTB OTBETa Ha KaXIbId BOIPOC cocTaBisieT 5 6amioB. 20 6auioB — mpu OTBETE Ha 4 BOMPOCa;
15 6annoB — npu oTBeTe Ha 3 Borpoca; 10 0anIoB — npu OTBETE Ha 2 BOIIpOca; 5 6aJI0B — P OTBETE
Ha 1 Bompoc; 0 6amuioOB — HpU OTCYTCTBHMM OTBETa Ha BCE BONMPOCHL. HemomHble W 4YacTHYHO
OLIMOOYHBIE OTBETHI HA BOIIPOC MOTYT OBIThH OLIEHEHHI B 3 Oauia.

TpeGoBanus Kk BbINOJTHEHHIO JIA00OPATOPHBIX padoT
JlabopaTopHBI MPAKTUKYM BBIMOJNHSETCS B COOTBETCTBUU C TpaUKOM BBIOJIHEHUS
nmabopaTopHbIX paboT. OOBEM JaOOPATOPHOTO MPAKTUKYMa MO JUCIHUIUIMHE COCTaBisieT 16 4acos,
CTYJIEHTHI BBINOJHAIOT 6 mabopaTopHbIX pabor. Kaxmas maGopartopHas paboTa BBITTOIHICTCS
OpurazamMu B cocTaBe He Oosiee JByX CTyAeHTOB. Ha mepBoM, BBOAHOM 3aHSTHM 10 CTYACHTOB



JIOBOJUTCSI COJIEpKaHNE U KaJIeHAapHBIN IJIaH MPOBEIEHUS MPAKTUKYMa, YKa3bIBAETCs YUCIIO OaIJIOB,
KOTOpOE MOKET HaOpaTh CTYJIEHT IpPHU BHIIOJIHEHUH J1a0OPaTOPHOTO MPAKTUKyMa B COOTBETCTBUU C
NCHCTBYIONIEH B By3e pEHUTHMHTOBOM cucteMoit co 100-0ayuibHON MIKAJIOH OIICHOK, MPOBOJIUTCS
MHCTPYKTaX 10 TEXHUKE OE30MaCHOCTH MPH BBINOJIHEHUU PabOT ¢ 0OPMIIEHHEM B COOTBETCTBYIOIIEM
xypHasie. Ha 3ToMm jke 3aHSATHM NpemnojiaBaTeNb BBIJACT 3a/laHue K MEepBOil mabopaTtopHOil paboTe.
CTyneHThl 3HAKOMSITCS C TEOpUEH, MOITYYar0T JOMYCK K JIa0OpaTOpHOW paboTe M MPHUCTYHAIOT K €¢
BBIMOJIHEHUIO. Ha BTOpOM 3aHSATHM CTYACHTHI BBHINOJHAIOT NEpBYIO JlabopaTropHyro pabory. Ha
TPETbEM 3aHSITHH CTYJEHTHI BBHIOJIHSIOT BTOPYIO JIAOOPATOPHYIO paboOTy W OCYIIECTBISIOT 3aLUTY
nepBoil naboparopHoi paboTel U T.1. MToroBoe 3aHsATHE 3aBeplIaeT J1aOOPATOPHBIA MPAKTUKYM B
LIEJIOM.

[Tepen xaxmoit mabopatopHOW pabOTOH CTYIEHT cHaéT KpaTKUW KOJUIOKBUYM, OTPasKAIOIIUN
YpOBEHb IPEIBAPUTENBHON MOATOTOBKHU K BBIOJHEHUIO paboThl. KOJUIOKBUYM MpPOBOIUTCS B BUE
YCTHOTO COOECEeI0BaHHUS C IIPEI0IaBaTEIIEeM.

B nporiecce BImomHEHNs pabOTHI CTYACHT:

U3y4aeT IO JUTEPaTypHbIM JaHHBIM IapaMeTpbl M XapakTEpPUCTUKU HCCIETyeMoro mnpubdopa,
oOpariasi oco6oe BHUMaHUE Ha MPeIeIbHO IKCIUTyaTal[MOHHbIE TapaMeTphl;
- COCTaBIsieT IUIAH MPOBEACHUS HKCIEPHUMEHTa, OLIEHUBAE€T HHTEPBAJ HM3MEHEHHS H3MEpPSEeMBbIX
BEJIMYMH, BBIOMpAET KOJIMYECTBO XapAaKTEPUCTHUK, MOIJIEKALUIMX M3MEPEHUI0O M YHUCIO TOYEK Ha
KpUBBIX, 0Opaiias 0oco0oe BHHMaHUE HAa BO3MOXKHbIE HE MOHOTOHHOCTH B MX XOJI€, COIJIaCyeT IUIaH
paboThI ¢ IpernoaaBaresem;
- TOTOBUT YCTaHOBKY K pabOTe U MpoBepseT NPaBUILHOCTD MOATOTOBKH Y MPENOIaBaTENs;
- BKIIOYAeT HYXHbIE MPHOOPHI M BBINOJHIET 3aIUIAHUPOBAHHBIM 00BEM H3MEpeHuH, obOparmas
BHHUMaHHE Ha BOCIIPOU3BOJUMOCTD PE3YJIbTATOB.
- TOPOBOAMT TMpEIABAPUTEIbHYI0O O0paOOTKY pe3ylbTaTOB »SKCIEPUMEHTa M CpPaBHHUBAET HUX C
OKUJaeMbIMU 3HaYeHUsIMU. [IpenbsBsieT moaydeHHbIe JaHHbIE IPENO0/1aBaTeNIo;
- BBIKJIIOYAET YCTAHOBKY U CJIa€T €€ MPEernoaBaTellio.

Bce nanHble, moiay4deHHbIE B X0 pabOThI, 3alMCHIBAIOTCS B pabouuil 1a00paTOpHBI KypHAI.
Pabounii )xypHas 1o 1a6opaTOpHOMY NPAKTUKYMY BeJIETCs B OTJENIbHON TeTpau.

ITo kaxnoit mabopaTopHOI paboTe B KypHAI 3aHOCSTCA:

- Ha3BaHHe paboTHI;

- 33/1aHK€ Ha BBINIOJIHEHNE Pa0bOThI;

- IUTaH PabOoTHI;

- TNEepBUYHBIE SKCHEPUMEHTAJbHbIE IaHHbIE B BHJE TaOmUI] 0e3 Kakux-au0o IepecueToB WIN
npeoOpa3oBaHMIA;

- pPe3yJIbTAThl MPEABAPUTEIHHON 00paOOTKU MAaHHBIX B 00beMe, HEOOXOAMMOM I ONPEICICHHS UX
IIOJIHOTHI ¥ HaJIE)KHOCTH.

ITo oxoHYaHHUU PabOTHI TaOOPATOPHBIN Ky pPHAI MOAMUCHIBAETCS MPEOIaBATENEM.

[To utoram kax0il 1abopatopHoit paboThl OPOPMIIIETCS OTUET, KOTOPBIN CAAeTCs MPENoJaBaTeo Ha
CJIETYIOILIEM TOCTIE BBIMOHEHUS JaHHOW paOOThI 3aHSATHH.

OT4er AOKEH BKIIIOYATH!

- KpaTKoe TEOpETUYECKOE BBEACHHE, OTpPAXKarollee YCTPOMCTBO, MPUHLMUI ACHCTBUS M Ha3HAUECHUE
HCCIIeayeMOoro mpuodopa;

- 33/1aHK€ Ha BBINIOJIHEHNE Pa0bOThI;

- IIJIaH NPOBEIECHUS YKCIIEPUMEHTA;

-TEOPETUYECKUE PACUEThI, AHAJIN3 MIOJyYEHHBIX JAHHBIX U CPABHEHUE UX C JINTEPATYPHBIMU;

- BBIBO/IBI;

- CIIMCOK UCIOJIB30BaHHON JTUTEPATYPHI.
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OueHo4YHbIE CPeCTBA IJISA POMEKYTOYHOM aTTeCcTAlluU
Bonpocsl k 3k3ameny

DneMeHTapHOe YpaBHEHHE KUHETUKH peaKkTopa
MrHoOBEHHBIE M 3aIa3IbIBAIOIINE HEUTPOHBI U UX XapaKTEPUCTUKH
Jlonst BBIX0J1a TPYIIIIEI CPEAH BCEX TEHEPUPYEMBIX HEUTPOHOB - [3;
Bennunna HauanbHOM KMHETHYECKOM SHepruu E; 3ana3apiBaolinX HEMTPOHOB
N3MeHYnBOCTh BETMYHMHBI 5, B IPOIECCE KAMITAHUH aKTHBHOW 30HBI
Bpewms 3ana3abiBanus
Cpennee BpeMsi )KU3HH MTHOBEHHBIX HEUTPOHOB
Cpennee Bpemsi )KU3HH ITOKOJICHUS BCEX HEHTPOHOB B PEaKTOPE
[lepuon peakropa, nepruoj YABOSCHUS MOIIIHOCTU U UX B3aUMOCBSI3b

. Auddepennnansnoe ypaBHeHHE CKOPOCTH U3MEHEHHSI IIJIOTHOCTH HEHTPOHOB
. Auddepenunanbaple  ypaBHEHHS CcKopocTed wu3MeHeHHs 3((EKTUBHBIX KOHLEHTpalui

IIPEIIECTBEHHUKOB 3aa3bIBAIOIINX HEUTPOHOB

Pemenune cucremsl muddhepeHnanbHbIX YpaBHEHIH KHHETHKH

VYpaBHeHHE 00paTHBIX YacOB

[IpakTHyeckoe 3HaueHHE PeLIeHNUs ypaBHEHNUs OOPAaTHBIX YacOB

XapakTep MEpexXOoJHbIX HpoleccoB n(t) HpU COOOLUIEHHHM pPEAaKTOpy OTPHULATEIbHOM
PEaKTUBHOCTH

BenuunHa HayampHOrO CKayka IpU OTPULIATEIbHBIX PEAKTUBHOCTSIX

[IpenenbHbli TEMII CHUKEHUS. MOLTHOCTH PEAKTOPA MIOCJIE 3aBEPLICHHS] HAYAJIBHOTO CKa4yKa
OO0wumii xapakTep NepexoIHbIX MPOLECCOB IPHU MOJT0KUTEIbHON PEAKTUBHOCTU
MrHoBeHHasi KpUTUYHOCTh PEaKTOpa KaK UCTOUHUK JIEPHOIN OMAaCHOCTU

Oco0eHHOCTH MEPEXOAHBIX MTPOLIECCOB MPH COOOIIEHUH PEAKTOPY MAJIbIX PEaKTUBHOCTEH
Oco6eHHOCTH IEPEXOAHBIX MPOLIECCOB IPU COOOLIEHUN PEAKTOPY OOJIBIINX PEaKTUBHOCTEH
HcTOUYHMKH HENTPOHOB B MNOAKPUTHYECKOM PEAKTOPE

¥YcranaBnuBaoomascs B MOJAKPUTHYECKOM PEAKTOPE MIOTHOCTh HEUTPOHOB

[lepexonHble npoliecchl MPU U3MEHEHUSX CTENEHH MOAKPUTUYHOCTU PEaKTopa

Bpemsi mpakTHYeCKOro yYCTaHOBJIEHUS NOJKPUTHYECKON IUIOTHOCTH HEWTPOHOB B PEAKTOPE
II0CJIE U3MEHEHUS CTENIEHN OJKPUTUYHOCTH

IIponeypa cTyneH4aroro mycka u siiepHas 0e30IMacHOCTb PEAKTOpa

[TonsTHS 00ILIETO M ONIEPaTUBHOIO 3aMaca PEaKTUBHOCTU PEaKTopa

@dusznueckue MNpPOLECChl, BIUSIONIME HAa BEIMYMHBI M OOIIEr0 M ONEPaTHBHOIO 3alacoB
PEaKTUBHOCTH B ITPOLIECCE IKCILTyaTallul PeakTopa

HuddepernnanbHoe ypaBHEHHE BEITOpaHUs ypaHa-235

DHeproBeIpabOTKa peakTopa

IloTepu 3amaca peakTUBHOCTH C BHITOPAHUEM TOILIIMBA

OCHOBHBIE XapaKTEPUCTUKH BHITOPAHUS

DneMeHTapHOe ypaBHEHNE KUHETUKH peaKTopa

MrHOBeHHbIE U 3aa3/IbIBaIoLIIe HEUTPOHBI U UX XapaKTePUCTUKU

Jlo1st BBIXO/1a TPYIIIBI CPEIN BCEX TEHEPUPYEMBIX HEHTPOHOB - [3;

BennunHa HayabHOM KMHETUYECKOM 3HEpruu E; 3ama3/ipIBaroINX HEUTPOHOB
V3MeH4YMBOCTh BETMYHUHBI [, B ITpOIECCEe KAMIIAHUN aKTUBHOM 30HBI

Bpewms 3anaznpiBanus

Cpennee BpeMsi )KU3HH MTHOBEHHBIX HEUTPOHOB

CpenHee BpeMsl )KHU3HH ITOKOJIEHHS BCEX HEUTPOHOB B peaKkTOpe

Ilepuon peakropa, IeprUo yABOEHUS MOIIHOCTH U UX B3aMMOCBS3b



42. IuddepeHnnanbHOe ypaBHEHHE CKOPOCTH U3MEHEHHS TIJIOTHOCTH HEHTPOHOB

43. ludpdepeniinanpaple  ypaBHEHHS CKOPOCTEH W3MEHEHHS J(PQPEKTUBHBIX KOHIICHTpAIUil
MPE/IIECTBEHHUKOB 3aIa3/IbIBAIOIINX HEHTPOHOB

44, Pemenue cucteMbl auddepeHIInaabHbIX YpaBHEHUH KUHETHKU

45. YpaBHEHHE OOpAaTHBIX YacOB

46. IIpakTHueckoe 3HaYCHUE PEIICHUs] YpaBHEHHS 0OpaTHBIX YacoB

47. Xapaktep TEpeXOIHBIX TMPOIECCOB n(t) MpU COOOIIEHWH PEAKTOPY OTPHUIATEILHON
PEaKTUBHOCTH

48. BennunHa Ha4aIbHOTO CKayKa MPHU OTPULIATEIBHBIX PEAKTUBHOCTSIX

49. TIpenenbHbIA TEMI CHUYKEHUS! MOIIIHOCTH PEAKTOpa MOCIIe 3aBepIICHUs] HAYIbHOTO CKayKa

50. O6mwmit xapakTep NePexXoIHBIX MPOIECCOB MPH MOJIOKUTEILHON PEaKTUBHOCTH

51. MruoBeHHast KpUTUYHOCTh PEAKTOPa KaK UCTOYHHK SACPHOM OMaCHOCTH

52. OcoOEHHOCTH MEePEXOIHBIX MPOLIECCOB MPU COOOIIEHUN PEAKTOPY MAJIBIX PEaKTUBHOCTEN

53. OcoOeHHOCTH MEPEXOAHBIX MPOLECCOB MPU COOOLICHUN PEAKTOPY OONIBIINX PEaKTUBHOCTEH

54. VICTOYHUKY HEUTPOHOB B OJKPUTHUECKOM PEAKTOPE

55. YcTaHaBIMBAIOMIASCS B TOJAKPUTHUECKOM PEAKTOPE MIIOTHOCTh HEUTPOHOB

56. IlepexoaHbie TPOIECCH TPU U3MEHEHUAX CTEIIEHU MOJKPUTHUYHOCTH PEaKTopa

57. Bpemsi paKTHYEeCKOTO YCTAHOBJICHUS MOAKPUTHYECKOW IUIOTHOCTH HEUTPOHOB B PEAKTOPE
M0CJIe U3MEHEHHSI CTETIeH! TIOAKPUTHIHOCTH

58. Ilponenypa cTyneH4aToro nycka u siiepHas 0e30macHOCTh peakTopa

59. IlonsTus o0Iero 1 ONepaTUBHOTO 3amaca PEaKTUBHOCTH PeakTopa

60. ®u3nveckne MPOIECCH], BIMAIONME HAa BEIWYMHBI U OOMIETO M ONEPAaTHBHOTO 3aIracoB
PEaKTHBHOCTH B IIPOIIECCE IKCIUTYaTalluu peaKkTopa

61. luddepennmanbHoe ypaBHEHHE BHITOpaHUs ypaHa-235

62. DHeproBuIpabOTKa peakTopa

63. [loTepu 3amaca peaKTHBHOCTH C BBITOPAHUEM TOTUIHBA

64. OCHOBHBIE XapaKTEPUCTHKH BBHITOPAHUS

65. 3arpy3ka ToIUIMBa B peakTop. M3mMepeHus mpu mycke peakropa.

66. Onpenenenue 3¢pHeKToB peaKTUBHOCTU NP MyCKe peakTopa. B3pemnBanue cTep xHei.

67. Dramsl mycka. TpeOoBaHUS K COCTOSTHUIO PEaKTOPHON YCTAaHOBKH TIEpPE]] ITYCKOM.

68. KoHTpoIJIE HEHTPOHHOTO TTOTOKA peakTopa. O0opyI0oBaHNE MYCKOBOM M MITATHON CHCTEM.

69. 3MepeHne TenaoBoi MOIIHOCTH SIIEPHOTO peakTopa.

70. Anb00M HEHTPOHHO-(PU3UYECKUX XapaKTEPUCTUK PEaKTopa

71. TexHomorn4eckuii peraaMeHT 3KCIlyaTauun peaktopa. OCHOBHBIE MOJIOKEHNUS,
MIPOTHBOABAPUHHBIC TIPE/INTACAHMS.

72. ABapuiiHble peXHUMBI U UX BIUsSHHE Ha peakTop. ObectounBanue ADC, otkirouenue ['TIH,
OTKJIIOYEHHE TYpOHH, IOTEPS TETJIOHOCUTEIS.

73. IIporexanue u ypoku aBapuu Ha ADC Tpumaiin-Aiinenn

74. Ilpotexanue u ypoku aBapuu Ha YADC

75. IIporekanue u ypoku aBapuu Ha ADC Oykycuma

Ikana oueHuBaHMsI 00y4aIOIIETrOCs HA IK3aMeHe

Bbanabl
Onenka . .
YpoBeHb 0CBOEHHSI MaTepHaJia PeldTHHTOBOM
(crangapTHas)
OLIEHKH
Teoperudeckoe coaepKaHue TUCIUILTHHBI OCBOSHO IMOJIHOCTHIO, OTtnuaHO 36-40
6e3 npo0enoB, HEOOXOAUMbIE MPAKTUYECKUE HABBIKU PadOTHI €




MaTepuajioM TIOJHOCTbIO  copmupoBanbl.  OOyyaromuiics
MCUEPIIBIBAIOILE, ITOCIEA0BATENFHO, YETKO U JIOTHYECKH CTPOMHO
u3j1araeT Marepual, YMEET TECHO YBS3bIBaTh TEOPUIO C
NPaKTHKOH, BIaJeeT pa3HOCTOPOHHUMH HAaBBIKAMU M IPUEMaMH
BBITTOJIHEHUS MTPAKTUYECKHUX 3a/1a4, TPUYEeM HE 3aTPyIHSETCS C
OTBETOM IIPY BUIOM3MEHEHUH 3a/1aHUI.

Teopernueckoe coJiep)KaHue IUCHATUINHBL OCBOEHO Xoporo 31-35
MPAKTUYECKH ITOJTHOCThIO, OOYYAIONIUHCA TPaMOTHO M IO
CYHIECTBY H3JaraeT Marepuall, He JOMyCKas CYyIIeCTBEHHBIX
HETOYHOCTEM, MIPABUIILHO MIPUMCHSICT TEOPETUIECKHE
MOJIOKCHUSI MPU PEIICHUU IPAKTHYCCKUX BOIPOCOB M 3ajad,
BJIQJICET HEOOXOJMMBIMM  HaBBIKAMHM W  NPHUEMaMH  HX

BBIIIOJIHCHU .

Teopernueckoe coxepkaHue AMCLMILIMHBI OCBOEHO YaCTUYHO, | Y JAOBIETBOpU- 24-30
OOy4JaroIMiCsT MMeeT 3HaHMS TOJBKO OCHOBHOTO MaTrepuaa, TEIILHO

JOIyCKaeT HETOYHOCTH, HEJIOCTaTOYHO NpaBUIbHBIC

(GOpMyYITHPOBKH, HAPYIICHUS JIOTHUYECKOW IOCIEI0BATEILHOCTH
B M3JIOKEHUU MaTepHalla, HO IpoOesbl HE HOCAT CYLIECTBEHHOIO
XapakTepa, HEOOXOAMMbIE HPAKTUYECKHE HaBBIKM pPAOOTHI C
OCBOCHHBIM MaTEpUaJIOM B OCHOBHOM C(OPMHPOBAHBI, OJHAKO
OOy4aroIMiCs WCHBITBIBAET 3aTPYAHEHUS TMpPH  PEHICHUH
MIPaKTUYECKUX 3ajau.

Teopernueckoe copep:kaHue TUCHMIUIMHBI OCBOEHO YacTUYHO, He 0-23
o0y4JaroIuics JOMYCKaeT CYIIEeCTBEHHbIE OMIMOKM, HE BHIUT | YJIOBIETBOPHU-
B3alMOCBS3U TEOPUU C IPAKTUKONU, HEOOXOUMbIE IPAKTUUECKUE TEJIbHO

HaBbIKH  paboThl  He  CHOPMHUPOBAHBI,  OOJBIIMHCTBO
IPEeJyCMOTPEHHBIX  pabodelt  mporpamMMod  JUCLUIUIMHBI
y4EOHBIX 3alaHui HE BBITIOJIHEHO. Heo6xonnma
JONOJHUTEIbHAS CAMOCTOSTENbHAs padoTa HaJl MaTepuansoM

Kypca.

banne! utoropoit peﬁTHHFOBOﬁ OIICHKHU I10 AUCHHUITIINHE «I[I/IHaMI/IKa AACPHBIX PEAKTOPOB»:

banabl
(utoroBoit
N . TpeGoBanus Kk 3HAHUAM
PEUTHHIOBOM
OLIEHKN)
100-85 OTBeTHl Ha TOCTAaBIIEHHBIE BOIPOCH TOJHBIE, YETKHE W pa3BepHYThIC. PemeHus

3a7a4 JIOTHYHBI, JOKAa3aTeIbHBI U JEMOHCTPUPYIOT aHAJUTUYECKUE U TBOPUYECKHE
CIOCOOHOCTH CTY/ICHTA.

84-70 JlaroTcs MOJIHBIE OTBETHI HA MIOCTABJICHHBIE BONPOCHL. [I0Ka3aHO ymMeHue BBIAEIATh
MIPUYMHHO-CIEACTBEHHbIE  CBsi3W.  Ilpm  pemenum  3agad JOMYIIEHBI
HE3HAUUTENIbHBIE OIIMOKH, MCIPABICHHBIE C TOMOIIBIO «HABOJIINX)» BOIPOCOB
[IPENOAaBaTelIs.

69-60 OTBeTHl Ha BOMPOCHI M PEIICHHS IMOCTABJICHHBIX 3a/lad HEIOCTATOYHO IOJHBIE.
Jloruka u mocienoBaTeIbHOCTh B PEUICHUH 3a/1a4 UMEIOT HapylieHus. B oTBerax
OTCYTCTBYIOT BBIBOJIBI.

Crynent, nonyunBmmii Mmenee 60% OT MakCMMabHOTO Oajijia 3a pasjaes TUCHUTUIAHBI WIIH



IMPOMECKYTOUYHYIO aTTECTALIUIO, CHUTACTCA HEATTCCTOBAHHBIM I10 I[aHHOfI JHUCIHHITIIINHEC.

Y4yeOHO-MeTOAMYEeCKOe W HHpoOpManMOHHOe olecmedyeHne  y4eOHOM
AUCIHUANIMHBI

OcHoBHas nuTeparypa:

1. Haymog, B. 1. ®usnyeckue oCHOBBI 0€30MTaCHOCTH SACPHBIX PEAKTOPOB : yueOHOe mocodue /
B. U. HaymoB. — 2-¢ wus3n. — MockBa : HUAY MHUDHU, 2013. — 148 c.
https://e.lanbook.com/reader/book/75778/#3

2. Kazanckuii, 0. A. Kuneruka siiepHbix peaktopoB. KoaddunueHTsl peaktuBHOCTH. BBenenune

B quHaMUKY: ydeOHoe mocobue / FO. A. Kazanckwuii, 1. B. Cnekennuc. — Mocksa :HUSY MUOU,
2012. — 300 c. https://e.lanbook.com/reader/book/75770/#2

JlonoTHUTEIbHAS JIUTEPATYpA:
3. MonenupoBaHue GU3NIECKUX MPOIECCOB B SICPHBIX PEAKTOPax: Ja0OpaTOPHBIA MPAKTUKYM :
yuebHoe nocobue / A. I'. Halimymun, FO. b. Ueptkos, M. H. Anukun, U. U. JlebeneB. — Tomck :
TITV, 2015. — 111 c. https://e.lanbook.com/reader/book/82839/#3
4. MopgenupoBaHue (pU3MYECKHX MPOIECCOB B SIEPHBIX PEAKTOpax: JaOOPAaTOPHBIN MPAKTHKYM :
yaeb6Hoe mocobue / A. I'. Haiimymmn, 1O. b. UeptkoB, M. H. Anukun, U. U. JlebeneB. — Tomck :
TITY, 2015. — 111 c. https://e.lanbook.com/reader/book/82839/#3

MarepuajibHO-TEXHHYECKOE o0ecneyeHue y4eOHOM AU CUUIITIMHbI

JlexuimoHHbBIE 3aHATHUS MPOBOJATCS B yUYEOHON ayqUTOPHUH, MIPEIHA3HAYCHHON I TPOBEICHUS
JIEKUMOHHBIX 3aHSITUHN, 3aHATHI CEMUHAPCKOTO TUIIA, IPYMNIOBBIX U UHIWBUIYaIbHBIX KOHCYIbTAIUH,
TEKyLIEro KOHTPOJS M MPOMEXKYTOYHOW arTecTalui. AYAMTOpUS OCHAIIEHAa KOMIUIEKTOM
MYJIBTHMEIUHHOTO 000pyAOBaHUs (IPOSKTOpP, 9KPaH, KOMIBIOTEP, KOJOHKH) sl TMPOBEICHUSI
3aHATHUM C IOMOILBIO MTPE3EHTALIUM.

JlaGoparopHble 3aHATHA TpoOBOAATCS B YyueOHOH aynutopuu (ayn.426), OcCHaIIEHHOMN
MEPCOHATBHBIMI KOMIBIOTEPAMH C BHPTYAIBHBIM J1a0OPaTOPHBIM MPAKTHKYMOM JIJISl BBITIOJTHEHUS
a0OpaTOPHBIX pabOT COTJIACHO TMEpPEYHI0 JTAa0OpaTOPHBIX paboT. AyIUTOPHS TaKKe OCHAIEeHA
KOMIUIGKTOM MYJIBTUMEIUIHOTO 000py/mOoBaHUS (IIPOCKTOpP, JKpaH, KOMIBIOTEP, KOJIOHKH) JUIs
MIPOBE/ICHUS 3aHATUH C TOMOIIBIO MTPE3eHTALUH.

Jns camocTosITeNbHOM paboThl 00yYaroIUXCsl UMEIOTCS CIEeUaIN3UPOBAaHHbIE MMOMELICHHUS,
000pyZI0BaHHBIE NEPCOHATIBHBIMH KOMIIBIOTEpAaMH C BBIXOZAOM B VHTEpHET M ¢ JOCTYNOM K
3JIEKTPOHHO-OMOIMOTEYHOI cUCTeMe, AJIEKTPOHHON OMOIMOTEKe M 3JIEKTPOHHOM MH(OPMALMOHHO-
o0pa3oBaTeNbHOM Cpeie By3a, a TAKKe K IPYruM OUOInoTeuHbIM hOoHAaM.

yq96H0'MeTOI[l’I‘IeCKI/Ie PEKOMEHAANNA JIA CTYI[eHTOB

1. Ykazanus 11 NpOCayIINBaHMS JTEKIHI

[lepen HayanmoM 3aHATHI BHUMATEIBHO O3HAKOMHUTHCA C YYEOHBIM IIAHOM MPOBEACHUS
JIEKIUI ¥ CIIUCKOM PEKOMEH0BAHHOU JTUTEPATYPHI.

[lepen mnocemieHueM OYEpEeIHOM JIEKIUM OCBEKUTh B NAMATH OCHOBHBIE KOHIEHIUU
MPOMIEHHOTO paHee maTepuana. [loAroTOBUTH MpU HEOOXOIUMOCTH BOMPOCHI TpemnojaBarento. He
HaJI0 OTacaThCsl, YTO BOMPOCHI MOT'YT OBITH MPOCTHIMH.

Ha nexmuu OCHOBHOE BHUMAaHHUE CleAyeT YAENsATh He (opMmynaM U MaTeMaTUYeCKUM
BBIKJIAJIKaM, a COJICPKAHUIO U3y4aeMbIX BOIIPOCOB, ONPEAECICHUSAM U TOCTAHOBKAM 3a]1a4.


https://e.lanbook.com/reader/book/75778/#3
https://e.lanbook.com/reader/book/75770/#2
https://e.lanbook.com/reader/book/82839/#3
https://e.lanbook.com/reader/book/82839/#3

B mpomecce wu3yueHMsl JIEKLHMOHHOIO Kypca HEOOXOJMMO IO BO3MOXKHOCTH 4acTo
BO3BpaIaTbCsl K OCHOBHBIM TOHSTHSM W METOJaM pELICHUs 3a7ay (31eCh BO3MOXKEH BHIOOPOUHBIH
KOHTPOJIb 3HAHUH CTYJIEHTOB).

XKenatenbHO MCNONB30BaTh KOHCIEKTHI JIEKIMH, B KOTOPBIX MCIIOJB3YETCS INPUHATAS
IperoiaBaTeseM CucTeMa 0003HAYCHUH.

Hns OGomee moapoOHOTO UW3Yy4eHHUS Kypca cienyeT paboTaTb € PEKOMEHJIOBaHHBIMH
JUTEPATYPHBIMU HICTOUHUKAMH U BHOBb IMOSIBIISTFOLIMMHUCS MCTOUHUKAMH.

2. VKka3aHus JUIsl BBIOJIHEHUS Ja0OpaTOPHBIX paboT

CoOmronate TpeOOBaHMS TEXHMKM O€30MAaCHOCTH, JUISI 4Yero MpociayllaTb HEoO0XOAUMBIE
pa3bsICHEHUS O MPABUIIBHOCTHU TIOBEACHHUS B JIAOOPATOPHUH.

[lepen BIOTHEHUEM J1A00OPATOPHOM pabOTHI MPOBECTH CAMOCTOSTENILHO MOATOTOBKY K paboTe
U3YyYUB OCHOBHBIE TEOPETHUYECKHE IOJIOKEHMsI, 3HAHHE KOTOPBIX HEOOXOAMMO AJISi OCMBICIEHHOI'O
BBINOJIHEHUS paOOTBHI.

B mnpouecce BbimonHeHUs pabOTHI CieAyeT MOCTOSHHO OOWIAThCcs C MperojaBaTenieM, He
JIOITyCKasi 110 BO3MOKHOCTH HENIPABUJIbHBIX JECHCTBHM.

OCHOBHbIE pe3yJIbTaThl SKCIIEPUMEHTOB HE00X0AMMO 3a(h)UKCHPOBATh B MIMCBbMEHHOM BHUJIE.

IIpu cpaye 3auera mo paboTe NOArOTOBUTH OTYET O MPOJIEIAHHON paboTe, I/ie AOIKHBI ObITh
OTPayKCHBI OCHOBHBIE PE3YJIBTATHI 1 BHIBOIBL.

3.Yka3aHus 1715 BBIIIOJIHEHUS CAMOCTOSITENIbHON paObOThI

[Tomyunts y mpernonaBaTels 3aJaHHE M CIIMCOK PEKOMEHJIOBAHHOM JmTeparypbl. M3ydenue
TEOPETUYECKHX BONPOCOB CIEAYyEeT MPOBOIUTH IO BO3MOXHOCTH CaMOCTOSTENIBHO, HO IpH
3aTpyAHEHUSIX 00pamaTbesi K MpenoiaBaTesio.

[ToaroToBUTH MUCEMEHHBINA OTYET O MPOJCIAHHON padoTe.

[Ipu BbIMONHEHUM (POHTAIBHBIX 3aJaHUN MO YCMOTPEHHUIO IpenojaBareis padoTa MOXKeT
OBbITh OlLleHeHa 0e3 MUCbMEHHOT'0 0TYEeTa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIE BONPOCHL, IPH YCIOBUU
AKTUBHOM CaMOCTOSITEILHOM paboTHI.

[TonroTOBUTH OTBETH HA KOHTPOJIBHBIE BOMTPOCHI.

MeToauveckue peKOMEHAALNMH ISl IIpenoaaBaresien

1. Ykazanus aJist npoBeAeHUS JICKIUN

Ha mepBoif BBOAHOW NeKuMU clenath OOMIMA 0030p colep)kaHus Kypca U OTMETHTh HOBBIC
METOJIbI M TOIXOJbl K PEIISHUIO 3a7]ad, pPacCMaTpPUBAEMBIX B Kypce, MOBECTH JO0 CTYyJIEHTOB
TpeOoBaHus Kadeapbl, OTBETUTh Ha BOIIPOCHL.

[Ipy MOATOTOBKE K JICKIIMOHHBIM 3aHATHUSIM HEOOXOIMMO TPOAYyMaTh IUIAH €ro TPOBEACHHS,
COJIep’)KaHUE BCTYNMUTEIBHONH, OCHOBHOW M 3aKIIOUUTENBHOW YaCTH JIEKIIMHU, O3HAKOMHUTHCS C
HOBUHKaMHU Y4eOHOI U METOAMYECKON TUTEpaTyphl, MyOIUKAIIUIMU IEPUOINIECKON TIeUaTH 1Mo TeMe
JeKUHOHHOro 3aHsATus. llepen H3M0kKEHHEM TEKYIIEro JIEKIIMOHHOTO MaTepuaa HallOMHHUTb 00
OCHOBHBIX HUTOTaX, JOCTUTHYTHIX Ha Mpeaplaymmx Jekinusx. C 3Toi menpro 3amaTh HECKOIBKO
BOIIPOCOB aYJAUTOPHUH U OCYIIIECTBUTH BEIOOPOYHBIN KOHTPOIb 3HAHUS CTYICHTOB.

B xoze NEKIIMOHHOTO 3aHATHUSl MpenofaBaTeNb JOKEH Ha3BaTh TeMy, yueOHBIE BOMPOCHI,
O3HAKOMHUTH CTYJIEHTOB C TIEPEYHEM OCHOBHOW W JOTOJHHUTEIBHOW JUTEPATYphI IO TeME 3aHSATHS.
PackppiBasi copepikaHue y4eOHBIX BOIPOCOB, aKIIEHTHPOBATh BHUMAaHHWE CTYICHTOB Ha OCHOBHBIX
KaTeropusiX, SIBICHUAX U IIpolieccaX, OCOOCHHOCTSIX WX MpOTeKaHus. PacKpbhiBaTh CYITHOCTh H
COJIep>KaHue PA3IMYHBIX TOUEK 3PSHUS U HAYYHBIX TOJIX0JI0B K OOBSICHEHHIO T€X WJIM WHBIX SBJICHUH U
MIPOLIECCOB.

Crnemyer apryMeHTUPOBAHO 0OOCHOBATH COOCTBEHHYIO MO3HIIMIO TIO CITIOPHBIM TEOPETUISCKUM
BonpocaMm. [IpuBoauTh mpuMepbl. 3afaBaTh MO XOAy W3IOXKEHUS JIEKIIMOHHOTO MaTepuaia
PUTOpPUYECKHE BOMPOCHI M CaMOMY JaBaTh Ha HHX OTBET. OJTO CHOCOOCTBYET aKTHUBH3AIUH



MBICITUTEIBHON JIeATENbHOCTH CTY/IEHTOB, MOBBIIICHUIO MX BHUMaHHUS W HMHTEpeca K MaTepuaimy
JeKIuu, ee coaepkanuio. IlpermonaBaTens JOMKEH PYKOBOAMTH pabOTON  CTYOEHTOB IO
KOHCIIEKTUPOBAHUIO JICKIIMOHHOTO MaTepuana, IOAYePKUBATh HEOOXOAMMOCTh OTPAXKEHHS B
KOHCIIEKTaX OCHOBHBIX IOJIOKEHUH M3y4aeMOil TeMbl, 0CO00 BBIIEINsAA, KaTeropuaibHbli anmapar. B
3aKJIIOUUTENBHON YacTH JIEKIMH HEoO0XoAuMo chopMmynupoBaTh OOILIME BBIBOABI IO TEME,
PaCKpBIBAIOIIUE CONEPIKAaHME BCEX BOMPOCOB, MMOCTABICHHBIX B JIEKUUH. OOBSABUTH TUIAH OYEPETHOTO
MPAKTUYECKOr0 3aHATHS, JaTh KpaTKUe PEKOMEHJALMH IO MOJTOTOBKE CTYIEHTOB K 3aHSTHIO.
Onpenenutb MECTO M BpeMsl KOHCYJIbTALIMU CTYJIEHTaM, IOKEJIABIIUM BBICTYIIUTh Ha 3aHSATHH C
JOKJIagaMu U pedepaTtaMu.

Ha mnocnemneld neknum yaenuTh Bpemsl Uisi 0030pa Hamboee BaXHBIX TOJOKEHUH,
PaccMOTPEHHBIX B KypCe.

2. YkazaHus i MPOBEACHUS JJa0OPATOPHBIX 3aHITHH.

Cobmoate TpeGOBaHMSI TEXHUKHA O€30MaCHOCTH M MPOBOAUTH HEOOXOJIMMBIE Pa3bCHEHUS O
NPaBUILHOCTH MOBEJCHHS B J1a00OpaTOpuu.

Ilepen BbINONIHEHHWEM J1A0OPATOPHOM pabOThl MPOBEPUTH CTENEHb TOTOBHOCTH CTYAEHTOB,
HAallOMHUTb U OOCYIUTHh OCHOBHBIE TEOPETUYECKHE MOJIOKEHUs, 3HaHHE KOTOPBIX HEOOXOAMMO IS
OCMBICIIEHHOTO BBITIOJIHEHUS PadoT.

B mpornecce BeimonHeHUsT pabOTHI CIEAYET MOCTOSIHHO OOIIAThCS CO CTYJIEHTaMH, HE AOMyCKas
10 BO3MOKHOCTH UX HEMPABHIIbHBIX JECUCTBUU.

TpeboBatb, 4TOOBI OCHOBHBIE PE3YJIBTAThI SKCIIEPUMEHTOB ObLIH 3a(PUKCUPOBAHBI CTYJACHTAMU B
MMCbMEHHOM BHJIE.

[Ipu mpueme 3avera mo pabore TpeOOBaTH OTYET O MPOJAETAHHOW paboTe, TNie JOIKHBI OBITh
OTpPa)K€Hbl OCHOBHBIE PE3YyJIbTAThI U BHIBOJIBI.

3.YkazaHus Mo KOHTPOJIIO CAMOCTOSITEIbHON pabOThI CTY/IEHTOB

[Io ycmoTpenuio mpemnojaBaTels 3aJaHHE Ha CaMOCTOATENbHYIO pPabOTy MOXKET ObITh
WHIMBUIYATbHBIM WU ()POHTAIILHBIM.

[Ipu ucnonb30BaHWM UHIWBUAYATBHBIX 33/IaHU TpeOOBATh OT CTY/JEHTA MUCHMEHHBIM OTYET O
pojiesaHHoi paborTe.

[Ipn mpuMeHeHUN (POHTATBHBIX 33aJJaHUIl BECTH KOJUIEKTHUBHBIE OOCYKIEHHUS CO CTyACHTaMHU
OCHOBHBIX TEOPETHUECKUX MOTOKEHHH.

C uenpl0 KOHTPOJSL KauecTBAa BBIINOJHEHUS CaMOCTOSITENIbHONM paldoThl  TpeboBaTh
WHIUBUAYAIbHBIE OTYETHI (JOMYCTHMO BMECTO MHUCHMEHHOTO OTYeTa NMPUMEHATHh WHIWBUIyaTbHBIC
KOHTPOJIbHBIE BOTIPOCHI).

IIporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusmMu OC HUAY MUOU u y4yeOHbIM
IUTAHOM OCHOBHOM 00pa3oBaTelbHOM MporpaMMsl 1o creruanbHocTH 14.05.02 ATOMHBIE CTaHIUM:
MIPOEKTUPOBAHME, IKCIUTyaTallUsl U MHKUHUPUHT

Pabouyto mporpamMmy coctaBui mpodo. / / _——_—Yepnosa H.M.
(

Penensent: noueHt ly [Toaropuos A. A.

J
\ A
\

Al
IIporpamma ono6pena Ha 3acenanun YMKC 14.05.02 AT('}MHHe CTaHLUU: MIPOCKTUPOBAHUE,
9KCIUTyaTanus U MHKUHUpUHT oT 15.11.2021 rona, mpotokos Ne2.

[Ipeacenarens yaeOHO-METOAMUECKOM KOMUCCUHI — /4,” Jlsmun A.C.



