degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: MogenupoBaHue TSKEIbIX aBapUil
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kageapa nmpodiieM 6€30MacHOTO Pa3BUTHS COBPEMEHHBIX YHEPTETHUECKUX TEXHOJIOTHH

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuuu: 60 gac.
cemuHapsl: 0 yac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 90 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 180, Bcero 3au. en.: 4

[Iporpammy cocrasuin: A.Jl. BacuiibeB, kaHJl. u3.-Mar. HayK, CTAPIIUi HAYYHBIH COTPYIHUK

[Iporpamma o6cyxieHa Ha 3acegannu Kadenpsl mpodiieM 0€30IMaCHOTO Pa3BUTHS COBPEMEHHBIX YHEPTETUUECKUX
texunonorui 01.04.2024



AHHOTANMA
B mucumivne n3nararoTcs pa3IMyuHbIe aCIIEKThl MOACIMPOBAHNUS aBapUIHBIX IIPOLECCOB (TEIOPHU3NUECKUX,
TEPMOAMHAMUYECKUX M (U3UKO-XMMUYECKHX) TIpH 3allpOeKTHBIX M TsDKeNbIX aBapusix Ha ADC c
BON0-BOAsiHBIMU peakTopamu (BBOP u PWR). Ilockonbky mpoTekaHue aBaphil XapakTepU3yeTcsi BecbMa
CIIOXKHBIM B3aUMOJIEHICTBHEM OOJBIIONO0 YHCIAa MPOLECCOB, H3Y4YEHHE UCLUIUIMHBI HAYMHAeTCAd C
TEOPETUYECKOTO OMHUCAHUS Ka)KJI0OT0 BAKHOTO IMpoIiecca B OTAEIBHOCTH. /IS 3TUX MPOLIECCOB BHIITUCHIBAIOTCS
YpaBHEHUS MaTeMaTH4eckold (U3UKU M HAMEYAIOTCs MOAXOAbI K MX pemeHuio. Heo6xoauMo oTMETHTh, YTO
IpH 3TOM H3Yy4aroTci Takue (OpMbl ypaBHEHHHA W AITOPUTMbl MX PELICHUS, KOTOPbIE HCIONB3YIOTCS B
JYYIIUX OTEYECTBEHHBIX M MEXAYHApOIHbIX YHMCICHHBIX KOJAaX Ha OCHOBE COBPEMEHHOIO ITOHMMAaHUs
(PU3UKO-XMMHUYECKOTO MOJEIIMPOBAHHS ITHX IPOLIECCOB.
B nucruninHe paccMaTpUBAarOTCS pa3iudHble (ha3bl TSHKENBIX aBapyil: OTeps TEINIOHOCUTENS TIPU aBapusX ¢
TE€4aMH M HapylIEHHUEM TEIUIO0TBOAA, (aza pa3pyLIeHHs aKTUBHON 30HBI U IEPEMEILECHUS paciiaBa Ha JHULIE
Kopryca. BxiodueHsl B paccMOTpEHHE TakKe aBapuy OacCeHHOB BBIIEPKKH OTPAaOOTaHHOIO TOILUIMBA,
BaXHOCTh HMCCIIEIOBaHMS KOTOPBIX Oblla gokazaHa aBapueil Ha ADC “@ykycuma”, Anonmsa, 2011 r. [ns
OCHOBHBIX THIIOB aBapuil pa3pabaThIBAIOTCS YIPOLICHHBIE MOJENH, KOTOpPBIE IOMOTAIOT MOHATH (HU3HKY
MIPOUCXOIAIIUX ITPH TAXKEION aBapHH MTPOLIECCOB.
3aBepiiaeTcsi JUCUUIUIMHA MOIPOOHBIM U3yUYECHHEM TECTOB U MHTETPAIBHBIX IKCIIEPUMEHTOB, MPOBOIUMBIX Y
Hac B CTpaHe M 3a PyOeKOM M HAIpaBICHHBIM Ha JETalbHbIC HCCIEJOBAaHMSA KaK OTIEIBbHBIX MPOLECCOB
(TecThl IO MCCIEIOBAHUIO OTIENBHBIX SBJICHHI), TAK U BCEH COBOKYNHOCTH NPOLIECCOB B MX B3aUMOCBA3ZH
(uHTErpanbHbBIe AKCIEPUMEHTHI). B n3ydeHne BKIIIOYEHBI TAKKe TECTHI M MHTErPalIbHbIE 3KCICPUMEHTHI C
HOBBIMM IEPCHEKTUBHBIMHM MaTeprajaMd C YIAy4IIEeHHBIMH XapaKTEpPHUCTUKAMH, KOTOPBIE IMPENIONIaraeTcs
IPUMEHATH B OyAyIlleM B aTOMHBIX PEaKTOPAaX HOBOTO MOKOJIEHHSI C 11EJIbI0 MOBBIIICHUS YPOBHS 0€30I1aCHOCTH
aTOMHOM JHEPreTHKH M POCTa €€ KOHKYPEHTOCIIOCOOHOCTH B CpPaBHEHHM C JAPYTMMHU TE€PCIEKTUBHBIMU
TEXHOJIOTUSIMH IIPOU3BOJICTBA SHEPIHHU (BETPOBAst, COJIHEYHAS U T.1.).

1. lean u 3apa4n

]_le.]'lb JAUCHUIIINHBI

- OCBOGHHE CTyIEHTaMH (yHIAMEHTAIBHBIX 3HAHUH 1O (U3UKE MPOIECCOB, MPOUCXOMAIUX IPU
TsoxenbIx aBapusix Ha ADC ¢ BBOP;

- TIOJIy4€HHUE TPEACTABICHUS O MOCIEI0BATEIbHOCTH NPOTEKAHUS (PUZNKO-XHUMUUYECKUX MPOLECCOB B
xone Tsoxenoi aBapuu Ha ADC ¢ BBOP;

- U3y4YEHUE METO/0B YUCIEHHOIO U 3KCIEPUMEHTAILHOIO MOJIEIMPOBaHUs TskelbIX aBapuil Ha ADC c
BBOP;

- HalC/JIMBAaHUC CTYACHTOB Ha PCaJIUCTUYIHOC OIHNCAHUC Tﬂ)KeHO&BapHﬁHLIX nmpoueccoB BMECTO
KOHCEPBATUBHOI'O OIIMCAHUAA,

- JOCTH)KCHHE TMOHHUMAHMS Ka4E€CTBEHHBIX OTIMYMM MCXKIAY HOBBIMU TICPCIICKTUBHBIMU THUIIAMHU
PCAaKTOPOB U CYHICCTBYHOINUMU PCKTOPAMMU.

3agaum AUCUMIIHHBI
- OCBOEHHME CTyICHTaMH O0a30BbIX 3HAHUK MO TEIUIOTMIPABIMYECKHUM M BBICOKOTEMIEPATYPHBIM
Ipoleccam;
- IpUOOpEeTEeHNEe CTYJCHTaMH 3HAaHUH B 001aCTH MOZEIUPOBAHUS (PU3UKO-XUMHUECKUX IPOLIECCOB;

- OKa3aHWE KOHCYJIBTALMM W TOMOINM CTYIEHTaM B IPOBEAECHHM COOCTBEHHBIX HCCIIEHAOBAHUH 110
npobieme Tsokenbix aBapuil Ha ADC;

- mpuoOpeTeHHe CTYACHTaMU HAaBBIKOB Kau€CTBEHHOI'O aHalIM3a NPOLIECCOB, MPOTEKAIOIIUX IMPH
TsOKENbIX aBapusix Ha ADC;

- IpUOOpETCHNE HABBIKOB KOJTMUECTBEHHBIX OIIEHOK, KACAIOIIUXCS TsKeNbix aBapuii Ha ADC.

- OCBOCHHE OCHOBHBIMHU IOHSTUSIMU U3 TEPMUHOJIOTHMH, NPUMEHSEMON MPU UCCICAOBAHUU TSDKEIBIX
aBapuii Ha ADC;

- YCBOGHHE OCHOBHBIX OCOOEHHOCTEHl (JOMOJHHUTENbHBIE CHCTEMBbl 0€30MIACHOCTH, HOBBIC
HEPCIIEKTUBHBIE MATEPUaIbl) HOBBIX TUIIOB PEAKTOPOB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA | NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH




OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAYyK

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKU OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIECJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2 Nmeet npeacraBieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
poeCcCHOHANBHOM e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJIbHOCTh
WCCIIe/IOBaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3 Cniocoben BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOIAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUH HOBBIX 3ajad, NIPUMEHSs 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binazeer aHaIUTUYECKUMUA U BBIUUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IpaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMAaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIY4YEHHBIX
pe3yabTaToB

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

I[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3pabOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeIOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[MK-3.1 TloHuMaeT NPUHIUIBI pPabOTHI HCIOIBE3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HMCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:




YMETB:

- (hyHIaMeHTaIbHBIC TIOHSTHUS, 3aKOHBI, TEOPUH KJIACCUUECKON U COBPEMEHHOW (DU3UKH;

- COBpeMeHHbIE MPOoOIIeMbl (GU3NKH, XUMUH, MATEMATHKH;

- IOPSIIKM YUCIICHHBIX BEJIMYHH, XapaKTePHbIC IS Pa3JIMYHBIX Pa3lIesioB (GU3UKH;

- IIOPSIIKN TEIUIO(PU3UYECKHUX NTapaMeTPOB BEILIECTB.

- crenuveckue 0COOCHHOCTH (U3MUECKUX U (PH3UKO-XMMHUUYECKUX MPOIECCOB, MPOTEKAOIIUX HPU
TsOKENbIX aBapusix Ha ADC;

- COBPEMEHHBIE CTPATETHH TPEIOTBPAIICHIS HEOMaronpusTHBIX CIEHAPHUEB MPH TSHKEJBIX aBapusX Ha
ADC;

- TOCJTICTHHUE JOCTHKEHUSI B CO3JAaHUU YHMCICHHBIX KOJOB IO MOJICIUPOBAHUH TSDKEIBIX aBapuil Ha
ADC;

- XapaKTepHbIE 3HAYCHHS TEIIO(QU3NIECKUX TTapaMeTPOB MaTepHaIOB, UCTIONB3yeMbIX Ha ADC;

- COBpPEMEHHbIE€ MOAXOABl JUISI PEATUCTHYHOIO ONUCAHMSA (PU3UKO-XHMHUYECKUX IPOLECCOB,
MPOUCXOASAIINX MPH TSHKEIBIX aBapusix Ha ADC;

- OCHOBHBIE KaU€CTBEHHBIC OTJINYMS HOBBIX MEPCHEKTUBHBIX TUIIOB ADC ¢ TOYKH 3pEHHS MOBBIIICHHS
UX YpOBHsI 0€30MMacCHOCTH.

- abCcTparupoBaThCs OT HECYIIECTBEHHOTO MTPU MOJEINPOBAHNY PEATIbHBIX (M3MUECKUX CUTYalUi;

- TOJb30BATHCS CBOMMH 3HAHUSIMH Ui PpEHICHUs (QyHAaMEHTAJIbHBIX W NPUKIAAHBIX 3a1ad |
TEXHOJIOTUYECKUX 3a/1a4;

- IPOM3BOINTH YUCIICHHBIE OLEHKH 110 TOPSIIKY BETUYHHBL;

- JIeTIaTh Ka4e€CTBEHHBIE BHIBOABI ITPU MIEPEXO/Ie K MPEAETbHBIM YCIOBHSIM B H3y4aeMbIX IpodiIeMax;

- BUJCTh B TEXHUYECKHX 3a/1a4ax (pu3nueckoe copeprkaHue;

- TOJy4aTh NPUOIU3NUTENBHYIO OLIEHKY BEIWYMHBI [UIS BBIXOIHOTO IapaMeTpa 3aJayd Ha OCHOBAHUH
JAHHBIX O BXOJIHBIX MapaMeTpax.

- OCBaMBaTh HOBBIE MPEIMETHBIC 00JACTH U TEOPETHYECKHE MOAXOIbI NMPUMEHHUTENBHO K Hpoliieme
0€30MaCHOCTH aTOMHOW YHEPTETHKH;

- 3((heKTUBHO HCIOIb30BaTh WH(POPMAIMOHHBIE TEXHOJOTUM M KOMIIBIOTEPHYIO TEXHUKY IS
JOCTHKEHUSI HEOOXOOUMBIX TEOPETHYECKUX W TNPHUKIAIHBIX PE3YIBTAaTOB IO MPOOJIEME TSKEIBIX
aBapuii Ha ADC;

- NPaBWIBHO BBHIOMpATh MyTh PEIICHUS 3aJa4d IO TEIJIOTHIPABINYECKOW WM TSKEI0aBAPHIHOM
TeMaTHKe.

BJIAJIETh:

- HaBbIKAMH OCBOEHUS 00IBIIOT0 00beMa HHPOPMAITNY;

- HaBBIKAMH CaMOCTOSITEIEHOU paboTHI B laboparopun U MHTEpHETE;

- KyJIbTYpO# IOCTAaHOBKM U MOZICNMPOBAHUS (PU3NUECKUX 3a/1ad;

- METOJJaMH OIICHKH XapaKTepHBIX ITapaMeTPOB MPOIIECCOB;

- METOJJaMH1 TIPOBEPKH C IIOMOIIBIO aHAJIN3A Pa3MEPHOCTEH;

- HaBBIKAMH TI0 MCIIOJIh30BAaHHIO O€3pa3MEpHBIX KOMIUIEKCOB /IS aHaIn3a (PU3MYEeCKHUX 3a1ad.

- HaBbIKAMU  HCTIOJIB30BaHUS  0a30BBIX  YpaBHEHMH Ui  MOJETUPOBAaHUS  (U3MUYECKHUX,
(U3UKO-XMMUYECKUX U IPYTUX MPOLECCOB, MPOTEKAIOIINX IPH TSHKENBIX aBapusix Ha ADC;

- METOJIaMM YHCJIEHHOTO MOJEIHPOBAHMS TEIUIOTHIPABINYECKUX, TEIJIOBBIX M TSDKEIO0ABaPUHHBIX
3ajad;

- TPAKTUKOW HCCIEIOBAaHMSA M PELICHUS TEOPETHUECKUX M HPUKIAJHBIX 3a/1ad, OTHOCAIIMXCA K
npobieme Tsbkenbix aBapuil Ha ADC.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTsr pabora




be3zomacHOCTP  aTOMHOW ~ 3HEPreTUKH.
Tepmunonorust  aBapuii  Ha  ADC.
OcHOBHBIE  MPUHIUIB  OOecreueHus
0e30MacHOCTH

Bunaer TEIUIONEpeIavn.
TemnmonpoBOgHOCTD, KOHBEKIIHA,
TEIJIOOOMEH U3Iy4YeHUEM, TEeII000MEeH
MIpU KUTICHUH U KOH/ICHCALIUU

18

UucneHHble KOAbI, MCIIOJIb3YyEMbIE IS
MOJZIETTHPOBAHUS PEAKTOPHBIX YCTaHOBOK.
MopenupoBaHue TEIUIOTUAPABIUKA U
paspylieHusi ~ aKTUBHOM  30HBI B
YUCJICHHBIX KOAAX

10

ABapun Ha  ADC ¢ morepeit
TEIUIOHOCUTEJIS. MopnenupoBanue
OKHCJIEHUSI IIMPKOHHMEBBIX OO0OJNOYEK B
napoBoii armocepe u  armocdepe
Hap-KUCIOPOI-a30T

ABapun B Oacceitnax Bwiaepxku (bBB)
0TpabOTaHHOTO TOIUINBA.
MozenupoBanue TeHEpaluu BOIOPOJA
IIPU aBapuu C TOTEpel TEIUIOHOCHUTEIIS B
Oacceiine BBIJICPKKU (bB)
0TpabOTaHHOTO TOIUIMBA

BzanmoneiictBue paciuiaBa ¢ OeTOHOM.
Poct TeMmmeparypsl W HAaBIeHUS TIOA
MPOTUBOABAPUHHONW  O0OJOYKOW  TIpH
TSKEJION aBapHH

Konnenmus JIOBYLIKH. ITaccuBHEIE
CHCTEMBbI OE30IIaCHOCTH BHE PeaKTopa

00630p MIPOBOTUMBIX
OKCIIEPUMEHTAIBHBIX HMCCICIOBAaHUN IO
TeMaThKe Tsakenbix aBapuii Ha ADC.
TecTbl 1O HCCIENOBAHUIO OTIEIBHBIX
SIBJICHUH, MPOTEKAIOIMX IPH TSKEIbIX
aBapusix. MHTerpaabHbIE 3KCIEPUMEHTHI
o MOZIEITMPOBAHUIO SIBIICHUH,
NPOTEKAIOIIUX IPH TSHKENBIX aBapHsX.
WHTerpanpHble  JKCIIEPUMEHTHI  CEpUH
CORA

DKCrepuMeHTaIbHAs yCTaHOBKa
PARAMETER. OKCIEePUMEHTHI
PARAMETER-SF1 - PARAMETER-SF4

10

DKcnepuMeHTalbHas YCTaHOBKa
QUENCH. OKCTIEpUMEHTBI
QUENCH-LOCA-0 -
QUENCH-LOCA-1 no moaennpoBaHHUIO
MPOEKTHBIX aBapHid

11

OKCIIEpUMEHTHI
QUENCH-09, QUENCH-10,
QUENCH-16, QUENCH-18,
QUENCH-19, QUENCH-20

QUENCH-06,

12

12

12

Hogsie nepcriektuBHbIe Marepuansl ATF-
TOmIMBa M O0OONOYEK HJsl PEaKkTOpOB
HOBOTI'O ITIOKOJIEHUS

Wtoro yacos

60

90

[ToaroroBka k sK3aMeHy

30 ygac.




OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)

1. be3omacHocTe aromMHON 3HepreTuku. TepmuHomorus aBapuii Ha ADC. OCHOBHbBIE HPUHIIUIIBI
oOecnieyeHHs Oe30MacHOCTH

. ObocHOBaHME 6€30MaCHOCTH PadOThl aTOMHBIX CTAHLUHI MPH Pa3IMYHBIX PEKUMaX padOThI
. IIpOeKTHBIE U 3aIpOEKTHBIE aBapUHU

. AKTHBHBIE U TACCUBHBIE CUCTEMBbI 0€30MaCHOCTH

. Konnenuus riryOoKo31IeTOHUPOBAaHHOM 3a1IUTHI

hn W N =

. bapbepsl 6e3onacHOCTH: 000J10YKa, IEPBBIA KOHTYD, I1aXTa, MPOTUBOABAPHITHAS 000JI0UKa

2. BI/I)_'H)I TCIIONCpCaAaUn. TeHJ’IOHpOBOZ{HOCTB, KOHBCKIINA, TEmI000MeH HU3JTy4YCHUCM, TEIIO00MEH
IIpU KUIICHUU 1 KOHACHCAIIUN

1. Pemienue cralMoHapHOTO U HECTALlMOHAPHOIO YPABHEHHUS TEILIONPOBOJHOCTU B IPOCTEHUIIMX
cIIydasx

Onucanue TermIoo0MeHa IpHU KOHBCKIIMKU YHCJIIOM HyccenLTa

Yucno Paes B ciy4dac TeHJ'IOBBI,I[eJ'IHIOH.IefI KHUAKOCTHU

AHanuTH4eCKHi pacucT K03(1)(1)I/ILII/ICHTOB MEpCU3IyUCHU B HpOCTeﬁMHX cirydasax
OCHOBHEBIE PCKUMBI KUTICHUA KUJKOCTU! Hy3BIpI>KOBBII\/’I, HepeXOI[HBII\/’I, IUICHOYHBIN

SNk LD

Termonepe;[aqa IIprU KOHACHCAINN

3. UnuciaeHHEIS KOJbI, UCTIOJIb3YCMBbIC JI1 MOACIIUPOBAHUA PCAKTOPHLIX YCTAHOBOK. MO,Z[CJII/IpOBaHI/Ie
TCIUIOTUAPABIIMKH U pa3pylICHUS aKTUBHOW 30HBI B YUCJICHHBIX KOJIaX

1. OcHOBHEBIE moAXoAbl, MUCIIOJIB3YEMbIC B YHUCJICHHBIX KOAAX, IO MOACIHMPOBAHUIO MPOCKTHBIX U
3alIPOCKTHBIX PCIKUMOB pa60TBI PCAKTOPHBIX YCTAHOBOK

2. CoBpeMeHHBIE KOJbI YIYUIICHHOW OIICHKU

Poccuticknii ko COKPAT/BS

CucreMa ypaBHEHUW HEPA3PHIBHOCTH, MOMEHTA UMITYJIbCA U SHEPTUU ISl Kax a0 u3 a3
OxucneHue MUPKOHUS U Kee3a

IInaBnenue

O0pazoBaHUE YBTEKTHK

CrekaHre pacIUIaBICHHBIX MaTEPHATIOB

XN AW

JledhopmanimoHHOE MTOBEICHNE

4. ABapun Ha ADC c notepeil TeroHocuTeNsa. MoaeIMpoBaHUe OKUCIICHUS IUPKOHUEBBIX 000J109eK
B IIapoBoii arMocdepe 1 aTMocdepe nap-KucIopoa-a3oT

1. ABapuu Tuna “Ooipmas’” u “mainas Tedp”
2. Oxucnenue 000I0UCK, COACPIKAIINX IIUPKOHUH, B TApOBOi cpexe
3. Okwucnenne 000JI04YEK, COAEPKAIUX TUPKOHUIN, B CMECSX MMap-a30T U KUCIOPOI-a30T (BO3AYX)

5. ABapuu B OacceiiHax Bbiaepxkku (bB) orpaborannoro tomnmBa. MopenupoBaHue reHepanuu
BOJIOpOJIAa TIPH aBapuM C ToTepel TeruioHocutens B OacceiiHe Boiaepkku (BB) orpaborannoro
TOTLJINBA

1. ®eHOMEHONOTUS aBapuid, TEIVIOTUAPABINYECKOE OMUCAHUE
2. Ocymenue bB
3. ABapuu ¢ Teubto B nHuile bB




4. Oxwucienue 060s04ueK B arMocdepe map-KUcIopoa-a3oT
5. OcHOBHBIE ypaBHEHUS U1l MOACIUPOBAHHS OKUCICHUS
6. CrocoOblI perieHus: ypaBHEHUH

7. Beixoxn BomOpoAa INpU pEAKUUH LUPKOHHUEBBIX M CTAIBHBIX KOHCTPYKLUHUH CO CMECBIO,
coieprKallel map, KUCIOPOJ, a30T

6. BzaumoneiictBue paciuiaBa ¢ 6eTtoHoM. PocT Temrieparypsl U aBICHHS MO TPOTUBOABAPUIHOM
000JI0UKOH ITpH TSHKEJION aBapuu

1. YpaBHeHHe 3HEpreTHUecKoro 6angaHca Jyisd paciiaBa

2. OceBoe ¥ pajiuajbHOE MpOIIaBieHIe OeTOHA

3. YpaBHeHHe 3HEPTUU aTMOC(epbl MPOTHBOABAPUHHON 000T0UKH
4. JluHaMHKa JaBJCHUS IO 000JI0YKOM

\1

. Konnenmus nosyuiku. [accuBHbIe cucTeMbl 6€3011aCHOCTH BHE peakTopa

. JloBy1ka kak maccuBHasi cucrema 6e30IacHOCTH peakTopa
. XKeprBennsie ciou

. OxnaxxaeHue Boaon

. CripunHKIIEepbI

1

2

3

4

5. JlenoBble KOHAEHCATOPHI
6. OUIBTPHI

7. TennoBsie TPyOBI

8. OrpaHuveHue JIaBICHUS 1O/ MPOTHBOABAPUIHON 000I0UKOM
9. Bogoponnas 6e30MacHOCTb

1

0. PexomOuHaTopbl Bomopoaa
Cemecrtp: 2 (Becennuit)

8. O030p MPOBOAUMBIX IKCTIEPUMEHTAIBHBIX UCCIIEJ0OBAHUN 110 TeMaTHKe TsoKeNbix aBapuil Ha ADC.
TecTbl 1O HCCIEOOBAHUIO OTACHBHBIX SBICHHHA, NPOTEKAIOIIMX NPU TSDKEIBIX —aBapHUsX.
HHTerpanpHble SKCIEPUMEHTHI 110 MOJICIIMPOBAHUIO SIBICHUH, IPOTEKAIOIINX MIPH TSDKEIIBIX aBapUsX.
UnTerpansable sxcniepuMenTs cepud CORA

1. OcHoBHEBIE HaIIpaBJICHUSA 3KCIICPUMCHTAJIbHBIX HCCICIOBAHUMN B obmactu Oe3onmacHoctu ADC
MPUMCHUTEJIbHO K TAXKEIIbIM aBapusiaM

2. TecTsl 110 UCCCIOBAHUIO OTACIBHBIX sBieHui (SET)
3. HHrerpasibHble 9KCIIEPUMEHTHI
4. TecTbl ¥ KCIIEPUMEHTHI C HOBBIMHU TIepcTIeKTUBHBIMU MaTepuaiamu ATF

9. DOkxcnepumentaipHasi ycraHoBka PARAMETER. Oxcnepumentst PARAMETER-SF1 -
PARAMETER-SF4

1. Onucanue yCTaHOBKU
2. DOxcnepumentel PARAMETER-SF1 - PARAMETER-SF3 ¢ okuciienneM B mapoBoii cpezie
3. OkcnepumenT PARAMETER-SF4 ¢ okucnenneM B BO3OYIIHOHN cpene

10. OxcnepumentanbHas ycraHoBka QUENCH. Oxcnmepumentst QUENCH-LOCA-0 -
QUENCH-LOCA-1 no monenupoBaHUIO IPOEKTHBIX aBapHuil

1. Onucanue ycTaHOBKH
2. DKCHEepPUMEHTHI 110 MPOEKTHBIM aBapUSM
3. DKCIIepUMEHTHI MO TSKEIIBIM aBapusM

11. Dxenepuments: QUENCH-06, QUENCH-09, QUENCH-10, QUENCH-16, QUENCH-18,
QUENCH-19, QUENCH-20



1. Oxcnepument QUENCH-06 mo MomenupoBaHUIO TEeMIIEpaTypHOH 3CKalalliy M 3ajJUBa MOCTe
(a3bl IPeJOKUCICHHS

2. OxcnepumenT QUENCH-09 no mMonmenupoBaHUIO Pe3KOH TeMIepaTypHOW ACKaJlall U BBIXOJA
BOZIOpofa rocie a3kl KUCIOPOAHOTO TOTOIAHUS

3. Oxcnepumentsl QUENCH-10 u QUENCH-16 no MomenupoBaHHIO OKHCIEHHS B BO3IYIIHOMN
cpeze

4. Dxcnepument QUENCH-18 no MonenupoBaHHIO OKUCIICHUS B Cpeie Map-KUCIOPOA-a30T

5. DxcnepumenT QUENCH-19 no moaenupoBanuio oxuciieHus nepcrnektuBHbIX ATF-o0010uek u3
craBa FeCrAl

6. OxcriepumenT QUENCH-20 mo mopmenupoBanuio moBeneHns BWR ¢ mormomaromumu
wiactuHamu u3 B4C

12. HoBwie mnepcnextuBHbie Marepuanbl ATF-  TomumBa um 00070Y€K JIi PEakTOPOB HOBOTO
MOKOJIECHUS

1. O630p Tekymmx uccnenoBannii nepcrnekruBHbIX ATF-marepuanos mist ADC
2. TloBbrmenue ypoBHs 6ezonacHocTH ADC HOBOTO ITOKOJICHUS

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Heobxonumoe obopynoBaHue JJist 3aHATHI: KOMITBIOTEP U MYJIBTUMETUIHHOE 000PY/I0BaHUE, TOCKA.
Heo0xonnmoe nporpammuoe obecnedenue: oducHbiii naker OpenOffice 1 npe3eHTanuii.
OOecneueHne caMOCTOATENbHON paboThl — JocTyn B VIHTEepHET, 6a3bl JaHHBIX 110 HAYYHBIM JKypHAJIaM.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. Apytionsu P.B., bonsmos JILA., BacunseB A.Jl., CtpmkoB B.®. Ouszndeckue MOACITN TSKEITBIX
aBapuit Ha ADC. Mocksa, Hayxka, 264 c. 1992.
2. ApyrtionsH P.B., bonsmos JLLA., BacunbeB A.Jl. aTerpanbHas Temnodusnyeckas MOaeib
JTMHAMUKH TsDkennol aBapun Ha ADC ¢ mporuBoaBapuitHoi obonoukoii // Jloknaast AH CCCP, 1990. T.
313, N5,c. 1114 1117.
3. ApytionsH P.B., bonsmos JI.A., BacunseB A.Jl. u ap. MccnenoBanus yaepxaHus TOIUTMBA IIPU
Tsokenbix aBapusx Ha ADC // loxnanet AH CCCP, 1991, 1. 316, N 1, c. 104 107.

JomnonHutensHas auTeparypa
1. BacumbeB A./l., KoGenes I'.B. Pe3ynbsrarsl pa3paboTKi YUCIEHHOTO MOMYJIS JUIS pacyeTa
TeIooOMeHa u3nydeHneM Mexay crpykrypamu A3 u BKY peakropa npu tsoxenoii aBapun vHa ADC
(monyns MPAJT) / Ipenpunat UBPAD 2003-09, UBPAD PAH, Mocksa, 2003, 56 c.
2. A.E. Kisselev, V.F. Strizhov, A.D. Vasiliev, Application of thermal hydraulic and severe accident
code SOCRAT/V2 to bottom water reflood experiment PARAMETER-SF4. Nuclear Engineering and
Design, 246, 2012, pp. 175— 184.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://www.edu.ru — penepanbHbiit mopran «Poccuiickoe o0pazoBaHHe.
http://benran.ru —6nbnMoTEKa O ECTECTBEHHBIM HaykaM Poccuiickoil akajeMun HayK.
http://lib.mipt.ru/ — anekrponHas 6ubnmorexa dusrexa.

http://elibrary.ru/ - Hay4Hast SIeKTpOHHAasI OUOIHOTEKA.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBICHUU 00pPa30BaTeJIbHOIO0
npouecca o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



Ha 3aHsTHAX HCIIONB3YIOTCS MYTBTUMEIUITHBIE TEXHOJIOTUH, BKIIIOUasl AEMOHCTPALHIO Npe3eHTauni. B
MPOLIECCe CaMOCTOATENbHOM PabOThI 00YUArONIMXCS BO3MOXHO HCIIOIB30BAHNE TAKUX MPOTPAMMHBIX
cpeacts, kak OpenOffice Mathcad, Scilab u np.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMd IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAAeTh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare m3ydeHHs NUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE ONpEAENEHUS U TOHATHSA,
YMETh IPUMEHSATH MOy9ICHHBIC 3HAHUS JIJISl PEIICHUS Pa3IMYHBIX 33714,

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HaMPsDKEHHOMW CaMOCTOATEIHLHOU PaboTHI CTYIEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOTO Marepualia, IMOATOTOBKY OTBETOB Ha BOMPOCH], NpPEAHA3HAUYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeajaraéMbpIx CTyIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

[Mokazarenem BiajeHUsS MaTEpUAIOM CIY)KUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMsI U3y4yaeMoOro mMarepualna, a He MEXaHHYeCcKOro ero 3amomuHaHus. [lpu
3aTPYNHCHUN W3Y4YEHHUS OTIENBHBIX TEM, BOMIPOCOB, CIEAyeT OO0pamarbcs 3a KOHCYIhTAllUSIMU
MIpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 337ad B COOTBETCTBUH C
TEMATUKON 3aHSATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka

OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay

kageapa npobiiem 0€30IacCHOrO Pa3BUTHS COBPEMEHHBIX YHEPIETHUECKUX TEXHOJIOTUI
Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

PaszpatGoTunk: A.Jl. BacuiibeB, KaH1. (pu3.-MaT. HAyK, CTApIIKi HaYIHBII COTPYIHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIeIOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUH HOBBIX 3ajad, NPUMEHSs 3HAaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMU U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IPaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

OIIK-4 CriocoGeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0JacTu
(bHU3UKO-MaTEeMaTHYECKUX HAyK JUIS PEeIICHUS IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJ1a4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh

[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYECTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WJiIu)
SKCIIEPUMEHTAIBHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU

HOBBIE HAYYHBIE Pe3yIbTaThI HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl
[MK-3.1 TloHuMaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO
K3 C 5 5 00opynoBaHuUs (cienmanu3upOBaHHBIX MAKETOB
-3 Criocob6en npogeccuoHanbHO paboTars ¢ MPUKITAHBIX TPOTPAMM)
HCCIIeIOBATEIbCKUM U UCTIBITATEIbHBIM
IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,

CIICHHUAJIM3UPOBAHHBIMU ITAKETAMU ITPUKIIAAHBIX

MporpaMm) B n30paHHON MIPEIMETHOM 00TIacTH

(MonenMpoBaHUe) ¢ MCHONb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTAaTC N3YUYCHUA JUCIIUITIIMHBL «MOI[CJ'II/IpOBaHI/Ie TSXKCJIIBIX aBapHﬁ>> O6y‘IaIOH_H/II\/’IC$I JOJDKCH:

3HAThb:




- (hyHIaMeHTaIbHBIC TIOHSTHUS, 3aKOHBI, TEOPUH KJIACCUUECKON U COBPEMEHHOW (DU3UKH;
- COBpeMeHHbIE MPOoOIIeMbl (GU3NKH, XUMUH, MATEMATHKH;
- IOPSIIKM YUCIICHHBIX BEJIMYHH, XapaKTePHbIC IS Pa3JIMYHBIX Pa3lIesioB (GU3UKH;
- IIOPSIIKN TEIUIO(PU3UYECKHUX NTapaMeTPOB BEILIECTB.
- crenuveckue 0COOCHHOCTH (U3MUECKUX U (PH3UKO-XMMHUUYECKUX MPOIECCOB, MPOTEKAOIIUX HPU
TsOKENbIX aBapusix Ha ADC;
- COBPEMEHHBIE CTPATETHH TPEIOTBPAIICHIS HEOMaronpusTHBIX CIEHAPHUEB MPH TSHKEJBIX aBapusX Ha
ADC;
- TOCJTICTHHUE JOCTHKEHUSI B CO3JAaHUU YHMCICHHBIX KOJOB IO MOJICIUPOBAHUH TSDKEIBIX aBapuil Ha
ADC;
- XapaKTepHbIE 3HAYCHHS TEIIO(QU3NIECKUX TTapaMeTPOB MaTepHaIOB, UCTIONB3yeMbIX Ha ADC;
- COBpPEMEHHbIE€ MOAXOABl JUISI PEATUCTHYHOIO ONUCAHMSA (PU3UKO-XHMHUYECKUX IPOLECCOB,
MPOUCXOASAIINX MPH TSHKEIBIX aBapusix Ha ADC;
- OCHOBHBIE KaU€CTBEHHBIC OTJINYMS HOBBIX MEPCHEKTUBHBIX TUIIOB ADC ¢ TOYKH 3pEHHS MOBBIIICHHS
UX YpOBHsI 0€30MMacCHOCTH.

yMeThb:

- abCcTparupoBaThCs OT HECYIIECTBEHHOTO MTPU MOJEINPOBAHNY PEATIbHBIX (M3MUECKUX CUTYalUi;
- TOJb30BATHCS CBOMMH 3HAHUSIMH Ui PpEHICHUs (QyHAaMEHTAJIbHBIX W NPUKIAAHBIX 3a1ad |
TEXHOJIOTUYECKUX 3a/1a4;
- IPOM3BOINTH YUCIICHHBIE OLEHKH 110 TOPSIIKY BETUYHHBL;
- JIeTIaTh Ka4e€CTBEHHBIE BHIBOABI ITPU MIEPEXO/Ie K MPEAETbHBIM YCIOBHSIM B H3y4aeMbIX IpodiIeMax;
- BUJCTh B TEXHUYECKHX 3a/1a4ax (pu3nueckoe copeprkaHue;
- TOJy4aTh NPUOIU3NUTENBHYIO OLIEHKY BEIWYMHBI [UIS BBIXOIHOTO IapaMeTpa 3aJayd Ha OCHOBAHUH
JAHHBIX O BXOJIHBIX MapaMeTpax.
- OCBaMBaTh HOBBIE MPEIMETHBIC 00JACTH U TEOPETHYECKHE MOAXOIbI NMPUMEHHUTENBHO K Hpoliieme
0€30MaCHOCTH aTOMHOW YHEPTETHKH;
- 3((heKTUBHO HCIOIb30BaTh WH(POPMAIMOHHBIE TEXHOJOTUM M KOMIIBIOTEPHYIO TEXHUKY IS
JOCTHKEHUSI HEOOXOOUMBIX TEOPETHYECKUX W TNPHUKIAIHBIX PE3YIBTAaTOB IO MPOOJIEME TSKEIBIX
aBapuii Ha ADC;
- NPaBWIBHO BBHIOMpATh MyTh PEIICHUS 3aJa4d IO TEIJIOTHIPABINYECKOW WM TSKEI0aBAPHIHOM
TeMaTHKe.

BJIA/1eTh:

- HaBbIKAMH OCBOEHUS 00IBIIOT0 00beMa HHPOPMAITNY;

- HaBBIKAMH CaMOCTOSITEIEHOU paboTHI B laboparopun U MHTEpHETE;

- KyJIbTYpO# IOCTAaHOBKM U MOZICNMPOBAHUS (PU3NUECKUX 3a/1ad;

- METOJJaMH OIICHKH XapaKTepHBIX ITapaMeTPOB MPOIIECCOB;

- METOJJaMH1 TIPOBEPKH C IIOMOIIBIO aHAJIN3A Pa3MEPHOCTEH;

- HaBBIKAMH TI0 MCIIOJIh30BAaHHIO O€3pa3MEpHBIX KOMIUIEKCOB /IS aHaIn3a (PU3MYEeCKHUX 3a1ad.

- HaBbIKAMU  HCTIOJIB30BaHUS  0a30BBIX  YpaBHEHMH Ui  MOJETUPOBAaHUS  (U3MUYECKHUX,
(U3UKO-XMMUYECKUX U IPYTUX MPOLECCOB, MPOTEKAIOIINX IPH TSHKENBIX aBapusix Ha ADC;

- METOJIaMM YHCJIEHHOTO MOJEIHPOBAHMS TEIUIOTHIPABINYECKUX, TEIJIOBBIX M TSDKEIO0ABaPUHHBIX
3ajad;

- TPAKTUKOW HCCIEIOBAaHMSA M PELICHUS TEOPETHUECKUX M HPUKIAJHBIX 3a/1ad, OTHOCAIIMXCA K
npobieme Tsbkenbix aBapuil Ha ADC.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enpl0 KOHTPOJS OCBOCHHS OOYYaIONUMUCS y4eOHOTO Marepualia MPOBOAUTCS YCTHEIM OMpPOC B
HayaJie 3aHsTHs WIN B KOHLE 3aHATHUS 110 IPOUIEHHOM TEME.

ITpumeps! TUITOBBIX KOHTPOJIBHBIX 3a71a4:
9-ii cemectp.

3agauya 1



Heo6xoauMo pemmTh 1-MEpHYIO CTAalMOHApHYIO 3a/ady TEIUIONPOBOJHOCTH B TEIUIOBBIIEISAIONIEM
anemente (TBa) BBOP-1000. Ecnu cMmoxere, monmbITalTeCh PENIMTh 3aJady C YYETOM TpPEX CIIOEB
(ypaHoBas KoIbIIeBasi TAOJETKA, Ta30BbIi 3a30D, IUPKOHKEBAs 00onouka). Ecim Het, To XoTs Obl 3a/1auy
TonbKo ¢ ogauM cioem UO2. B ycnoBusax aBapuu npuMeM TeMIieparypy BHELIHEW IPaHHLbI CTEPKHS
paBHoii Tout = 400K (temmeparypa kuneHus TeruioHocutens). Jlns ompeneneHuss 0ObEMHOM
MOIITHOCTH HEPTOBBIICIICHUS] UCXOANM H3 TOTO, YTO BCETO B akTUBHOU 30He A3 HaxoxsTcs 163 TBC, B
Kax10i u3 koTopeix 311 TBAM. BhicoTa 06orpeBaeMoil JUIMHBLI TBAII paBHA NMpUONU3UTENHHO L=3.5 M.
TeroBast MOIIHOCTh peaKTOpa MPpH HOPMaJIBHOMU 3KcIuTyarauuu pasHa Q=3000 MBT.

3anaua 2

Ornennre TeMIlEpaTypHBINA Mepenaa Mex1y nepudepreii TOIUIMBHON TaONETKH U OKpYXKarolled Boaoi
(TeruioHOCHTENEM) HPU XPAaHEHWU TEIUIOBBIACTAIOMMNX cOopok peakropa BBOP-1000 B Oacceiine
Boiiepxkku (BB) orpaboraHHOro TOIUIMBA TpW JIAMUHAPHOM TeUeHHH TerutoHocutens st TBC
3-mueBHoi Beiepxkku. B TBC Haxomurcs N=311 TBa1moB. BricoTa 00orpeBaeMoii JUTMHBI TBAJIA paBHA
npubnusutenbHo L=3.5 M. MomHocth oot TBC 3-x cyTOUHOW BBIJEPKKH COCTaBISET OKOJO 94
KBT.

3agaya 3

PaccmarpuBaercss peakrop BBOP-1000. PacnnaB auokcupa ypaHa, UMPKOHHS W CTalld IOCTE
MPOIJIABJICHUS THHUIA KOPITyca PeakTopa MomnajaeT B OETOHHYIO MmIaxTy ¢ paanycoM R=3m. Ouenure
BBICOTY CJIOSI paciuiaBa ¥ 00bEMHOE SHEPrOBBIIEICHUE B HEM 4YEpe3 JBa yaca IOCJe aBapHH, €CJIH B
HeM Haxoautcsa 80 T UO2, 20 T Zr u 100 T cranu.

3anaua 4

PaccmarpuBaercst peakrop BBOP-440. B aktuBHOIT 30He peakropa Haxomutcs 80 T UO2, u 20 1 Zr.
Onenure BpeMs ociie MOMEHTA aBapuu (TENepb HET MOJauu BOABI B 30HY HACOCAMH, XOTS U3HAYAIBHO
BOJIa €Il OCTaJlach, HO HCIHapseTcs), Koraa 30Ha paciiaBurcs. [lycTs TommuBHaAsS KaMnaHus (Bpems
mocJie 3amycka peaxkropa) coctapisier 2 roma. Iloackaska: ocTaroyHOe IHEProBBIACIICHHE HAET Ha
BBINIAPUBaHKE BOJIbI, HArPEB KOHCTPYKIMI U UX TJIaBICHHUE.

3anaua 5

Pacder wu3mydaTenpHBIX IIOTOKOB MEXJYy KOaKCHAIbHBIMU cdepamMu. Haliaure wu3mydaTenbHbINA
TeroBoi motok  (B1/M2) Ha moBepxHocTH S1 (BHEWIHSS MOBEPXHOCTH CPephl MAIOTO paauyca r) u
W3IyYaTeNnbHbI TerioBold Notok  (B1/M2) Ha moBepxHOcTH S2 (BHYTpEHHSSI TIOBEPXHOCTH C(epbl
6onpmoro paaumyca R). Temmneparypa T1 > T2, 1 — koaddunuer cepoctu noepxnoctu Sl, 2 —
ko3 durmeT cepoctu moBepxHoOCcTH S2.

3anaua 6

Pacuer u3nydarenpHbIX ITOTOKOB MEXAY KOAKCHAJIBHBIMHU IMWIMHApaMH. Halnure u3imydarenbHbIN
TeroBoii notok (B1/M2) Ha moBepxHocTH S1 (BHEIIHSS HOBEPXHOCTD HUJIMHAPA MaJIOTo pajuyca 1) u
W3IyYaTeNnbHbIN TermnoBoi notok (B1/M2) Ha moBepxHOCTH S2 (BHYTPEHHSSI TOBEPXHOCTh IIUIMH]PA
6onpmoro paaunyca R). Temneparypa T1 > T2. Beicora munuaapos L>>R, L>>1. 1 — koaddunuent
CEpOCTH MOBEPXHOCTH S1, 2 — KOAPPUIMEHT cepoCTH OBEPXHOCTH S2.

3agaya 7

Pacuer wu3dMyyarenbHBIX MOTOKOB MEXIY NapaJuIeIbHbIMU IUIACTUHAMHM. HalWTh wu3mydarenbHbII
teroBoid moTok  (B1/M2) ot mmactunsl S1 k miacture S2. Temmeparypa T1 > T2, XapakrepHbie
pa3Mephl MIACTUH 3HAYUTENHHO OOJbIIE PACCTOSHHS MEXAy HHUMU. | — KOA(QQHUIMEHT cepocTH
wiactubl S1, 2 — ko3 dunueT cepocT mIacTuHel S2.

3amgaya 8
Onenure 0CTaTOYHOE SHEPrOBHICICHUE B aKTUBHOH 30HE peaktopa BBOP-1000 uepe3 10000 cexynn
1ocje aBapyH.

3agaya 9

OneHute 0CTaTOYHOE SHEPTOBBIJIEICHUE B aKTUBHOU 30HE peakropa BBOP-440 wepe3 10000 cexyHn
MOCJIe aBapuH.



3agaya 10

Onenute 0CTaToOuHOE HHEPrOBBIACNIEHNE B aKTUBHOM 30He peaktopa BBOP-1000 uepes 1 rox mocine
aBapuu.

10-ii cemecTp.

3anaua 1

HeoOxomumo pemnTh 3amauy o nBwkeHMH QaszoBbix rpanun ZrO2/-Zr(O) u -Zr(O)/-Zr
(>kenmaTesIbHO € TOCTPOECHUEM IpaMKOB 3aBHCUMOCTH KOOPIAMHAT (DAa30BBIX I'PAHUI] OT BPEMEHH) IS
temneparypsl T=1100K (Huskue temmeparypsl). Heobxomumo pemars ypaBHeHHe IupQy3un is
KOHIIEHTpAIUN Kuciaopoaa B Tpex ciosix ZrO2, -Zr(O) u ) u -Zr COOTBETCTBYIOIIMMHU IPaHUYHBIMH
YCIIOBUSIMH C YYETOM CKauKa KOHLEHTPAIMK KUCIOPoaa Ha MeX(a3HbIX IPaHUIIAX.

3anaua 2

HeoOxomumo pemnTh 3amaduy o nBwkeHMM ¢as3oBbix rpanun ZrO2/-Zr(O) u -Zr(O)/-Zr
(>KenmaTesIbHO € TOCTPOECHUEM IpaMKOB 3aBHCUMOCTH KOOPIAMHAT (DAa30BBIX I'PAHMI] OT BPEMEHH) Ui
temneparypbl T=1400K (ymepennsie Temneparypsl). HeoOxogumo pemars ypaBHenue auddysun mis
KOHIIEHTpAaIUN Kuciaopoaa B Tpex ciosix ZrO2, -Zr(O) u ) u -Zr cOOTBETCTBYIOIIMMHU IPaHUYHBIMH
YCIJIOBUSIMH C YYETOM CKauKa KOHIEHTPAIMK KUCIOPoaa Ha MeX(a3HbIX IPaHUIIAX.

3agaya 3

HeoOxomumo pemnTh 3amaduy o nBwkeHMH QazoBbix rpanun ZrO2/-Zr(O) u -Zr(O)/-Zr
(>KkenmaTesIbHO € TIOCTPOECHUEM IpaMKOB 3aBHCUMOCTH KOOPIAMHAT (DAa30BBIX I'PAHUI] OT BPEMEHH) VIS
temneparypbl T=1900K (Bbicokue Temmneparypsl). Heobxonumo pemars ypaBHeHue auddysuu ans
KOHIIEHTpAaIUN Kuciaopoaa B Tpex ciosix ZrO2, -Zr(O) u ) u -Zr COOTBETCTBYIOIIUMHU IPaHUYHBIMH
YCIIOBUSIMH C YYETOM CKauKa KOHIEHTPAIMK KUCIOPoaa Ha MeX(a3HbIX IPaHUIIAX.

3anaua 4

OueHnTs MHTETPAIbHBIN BBIXOJ BOAOPOIA M CKOPOCTh €ro MPOM3BOACTBA B €IWHUILY BPEMEHHU NPHU
OKHCIICHUH ITUPKOHHMEBBIX 00O0JIOYEK B aKTHBHOH 30He peakropa BBOP-1000 mpu Temmeparype
T=1100K (Hu3kue Temmeparypsl) B TeU€HUE OHOTO Yaca. J[j1st oTBeTa MoHaA0OUTCs peLIeHNE 3a0a41 O
newkeHun (azoBeix rpanun ZrO2/-Zr(O) u -Zr(O)/-Zr B 000n0YKe TB3J1a NPU OKHCICHHU B
apoBOH Cpene.

3anaua 5

OueHnTs MHTETPAIbHBIN BBIXOJ BOAOPOAA M CKOPOCTh €r0 MPOM3BOACTBA B €IWHUILY BPEMEHHU NPHU
OKHCIICHUH ITUPKOHHMEBBIX 00O0JIOYEK B aKTHBHOHM 30He peakropa BBOP-1000 mpu Temmeparype
T=1400K (ymepeHHBIC TeMmIepaTyphl) B TeueHHE OXHOro 4aca. Jljisi oTBETa MOHAAOOWUTCS pELICHHE
3ajaun 0 jaBwkeHHH Qa3oBbix rpaHul] ZrO2/-Zr(O) m -Zr(O)/-Zr B 000104Ke TBIMa TNPHU
OKHCIICHUU B MAPOBOM Cpere.

3angaya 6

OueHnTh MHTETPAIbHBIN BBIXOJ BOAOPOIA M CKOPOCTh €ro MPOM3BOACTBA B CIWHUILY BPEMEHHU NPHU
OKHCIICHUH ITUPKOHHMEBBIX O00OJIOYEK B aKTHBHOHM 30He peakropa BBOP-1000 mpu Temmeparype
T=1900K (BbIcOKHE TeMIepaTypbl) B TeU€HHE OIHOTO Yaca. J{Jsi oTBeTa MOHaJOOUTCS pelieHUEe 3a/1auu
o nswxkeHun (azoBeix rpanull Zr02/-Zr(0) u -Zr(O)/-Zr B 000JI0YKe TBAJIA MPU OKUCICHUU B
apoBOH Cpene.

Sangaya 7

PaccmarpuBaercss aBapusi ¢ TNpeKpalleHHEM I0Jauyd BOAbI B 0OaccefiH BBIIEPKKH OTPabOTaHHOTO
tormmuBa Ha ADC ¢ BBOP. B BB naxomsrcs temnoBsiienstoniye coopku (TBC) ¢ paznuunbiMu
BpeMeHaMu BblepKkd. Kpome Toro, Ha nHe BB umeercst Teus ¢ xapakrepusiM quamerpom D. TBC
Haxonarca B camoM Hu3y bB u ux Beicota H=4 M.

Onenuts, 3a kakoe Bpemsi bB nmonHocteio notepser Boxy. HauansHbie naHHbIE:
[Tnomaas moBepxuoctu Boasl B bB: S=60 M2

Hauanpnsriit yposens Bonbl B bB: L0=20 m

Hauanpnas Temneparypa Boast B bB: T0=33C



Cymmapnas momHocTh TeroBslnenenus Bcex TBC B bB: Q=3.7 MBt
Hasnenue: p=1 atm
Huametp teun: D=10 cm

3agaya 8

PaccmarpuBaeTcst aBapus C NpEeKpalleHHeM IoJadd BOAbl B 0acceilH BBIAEPKKH OTpabOTaHHOTO
tormmBa Ha ADC ¢ BBOP. B BB naxomsrca temnossigenstoune coopku (TBC) ¢ paznuunbiMu
BpeMeHamu BbiAepxkku. Kpome Toro, Ha nue BB nmeercsa teus ¢ xapakrepusiM auamerpom D. TBC
HaxoasaTca B camoM Hu3y BB u ux Beicora H=4 m.

Onenunrs, 3a kakoe Bpemsi bB nonHocThio motepsier Bony. HauanbHeie anHbie:
[Tnomans moBepxuocTu Bosl B BB: S=60 M2

HauvaneHsiil ypoBens Bozbl B bB: L0=20 m

Hauanbnas Temneparypa Boxst B bB: T0=33C

Cymmaphast MomiHOCTH TerutoBbieneHus Bcex TBC B bB: Q=3.7 MBt
Masnenue: p=1 atm

HuameTtp Tteun: D=1 cm

3amgaya 9

PaccmarpuBaercss aBapusi ¢ TNpeKpalleHHEM I0Jaud BOAbI B 0OacceiiH BBIIEPKKH OTPabOTaHHOTO
tormmuBa Ha ADC ¢ BBOP. B BB naxomsrcs temnoBsiienstonie coopku (TBC) ¢ paznuunbiMu
BpeMeHaMu BblepKkd. Kpome Toro, Ha nHe BB umeercst Teus ¢ xapakrepHsiM quamerpom D. TBC
Haxonarca B camoM Hu3y bB u ux Beicota H=4 M.

Ouenuts, 3a kakoe Bpemsi bB nmonHocTeio notepser Boxy. HauansHbie qaHHBIE:
[Tnomaas moBepxuoctu Boasl B bB: S=60 M2

Hauanpnsiit yposens Bonsl B bB: L0=20 m

Hauanpnas Temneparypa Boast B bB: T0=33C

Cymmaphas momHoCTh TemtoBsinenenus Bcex TBC B bB: Q=16 MBt
Hasnenue: p=1 atm

Huametp Teun: D=1 cm.

3agaya 10

PaccmarpuBaeTcst aBapus C NpEKpalleHHEeM IoJa4d BOAbI B 0acceilH BBIAEPKKH OTPabOTaHHOTO
tormuBa Ha ADC ¢ BBOP. B BB naxomsrca temnossigenstoune coopku (TBC) ¢ paznuunbiMu
BpeMeHamu BbiAepxkku. Kpome Toro, Ha nue BB nmeercsa teus ¢ xapakrepusiM auamerpom D. TBC
HaxoasaTca B camoM Hu3y BB u ux Beicora H=4 m.

Onenunrs, 3a kakoe Bpemsi bB nonHocThio motepsier Bony. HauanbHelie anHbie:
[Tnomaas moBepxuocTu Bosl B BB: S=60 M2

HauvaneHsiil ypoBeHs Bozbl B bB: L0=20 m

Hauanbnas Temneparypa Boxsl B bB: T0=33C

Cymmaphast MomHOCTH TerutoBbieneHus Bcex TBC B BB: Q=0.5 MBTt
Masnenue: p=1 atm

Huametp teun: D=0.5 cMm.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

[TepeueHb KOHTPOIBHBIX BOIPOCOB:

9-ii cemectp.

OcHoOBHBIE TPUHITUIIBI OOecTiedeHus 6e3onacHoctd ADC

OcHOBHbIE MEXaHN3MBI TEIUIOOTA4YH B PA3IMYHBIX TEMIEPATYPHBIX JUara30HaX

Pemenne ypaBHEHHs TEIUIONPOBOJHOCTH B TOIIMBHOM TaleTke
PemieHne KOHBEKTUBHOTO TETJIOOOMEHA B pacIulaBe KOpHyMa B IIAXTE PEaKkTopa

M

TennooOMeH u3TydyeHHEM MEXy IUIACTUHAMMU, KOAKCHAJIBHBIMY IIMIIMHIPAMH WK cepamu



6. TosmyHa NOrpaHUYHOIO CJI0SI B TEIUIOBBIAEIAIONIEH KUIKOCTU

7. PacnpeneneHue TEIIIOBBIX IIOTOKOB B PaCIlIaBE B HIDKHEU KaMepe CMELIEHUsI peakropa
8. XapaktepHslif BUJl KPUBOM KUTIEHUS BOIBI

9. O6pazoBanue kopku paciuiasa B HKC

10. YUucneHnHble Kofbl, UCIIOIb3yEMBIE AJI1 MOAEIMPOBAHUS PEAKTOPHBIX YCTAHOBOK

11. Cuctema ypaBHEHHI TEIIOTHAPABINKY B YHCIEHHBIX KOAAX

12. AHanuTHYecKasi MOJIENIb OKUCIICHHS 000JI0UEK B TIApOBOH cpejie

13. Knaccudukanus aBapuit Ha ADC ¢ moTepei TerioHOCUTeNs

14. TIponecchl pu HarpeBe M pa3pylieHud aKTHBHOM 30HBI

15. Tlpornecchl npu B3aMMOAEUCTBUU paciljiaBa KOpUyMa ¢ KOPIIyCOM peaKkTopa

16. CxopocTh nporuiaBieHusi 0eTOHA MTPH B3aUMOJICHCTBUN pacIuiaBa ¢ 0eTOHOM

17. Ouenka pocra TeMreparypsl U IaBJICHUS IPOTHBOABAPUIHON 000IOUKH TIPU TSDKEJIOH aBapuu
18. KoHuemnius JOBYIIKH KOpUyMa

19. TTaccuBHBIE cHCcTEMBI 6€30MTACHOCTH BHE PEaKTopa

20. OcoOeHHOCTH BBICOKOTEMIIEPATYPHOTO OKHCIICHUSI ITMPKOHUEBBIX 000JI0ueK B armocdepe,
cozep Kamiei map, KUCJIOpO, a30T

[Ipumep Omiera mist nudd.3agera B 9 cemectpe:

burer 1.

1.OcHOBHBIE MEXaHU3MBI TEIUIOOTAAYH B Pa3IMYHBIX TEMIIEPATypHBIX IUANa30HaxX
2.KoHnnenmus JIOBYIIKA KOpUyMa

10-ii cemecTp.

TecTsl 10 UCCIIEAOBAaHUIO OTJACIBHBIX SIBICHUI U UHTETPaIbHbBIE SKCIIEPUMEHTHI
UnTerpansabie sxcriepuMenTs cepud CORA

WHrerpaneuble sxcniepumenTs cepun PARAMETER

Unrerpansubie s3xcniepumenTsl cepun QUENCH

OkcnepumenT QUENCH-LOCA-0 o MoaennpoBaHHUIO MPOESKTHBIX aBapHid
Cuenapuii sxcriepumenta QUENCH-06

XapaxrepHble (a3bl B CLICHAPHUIX HHTEIPAIbHBIX KCIIEPUMEHTOB

UnTerpansHble 3xcniepuMenTsl ¢ nopaudeii Bozayxa (QUENCH-10, QUENCH-16)
9. Hnrerpanbhsiii sxciepumenT QUENCH-18 ¢ nmonaueii nmapa, kuciopozna u a3ora

AN i

10. IlpuopuTeT XUMHIECKUX peakinii MUPKOHUS B aTMOc(epe, copepxaliel map, KuCIopol, a30T
11. DxcnepumenT QUENCH-19 ¢ o6omoukoii u3 FeCrAl. Ocobennoctu okucienns FeCrAl

12. Dxcnepument QUENCH-20 ¢ nmormomatomumu mnactuHamMu u3 B4C. OcoOEHHOCTH OKUCIICHHS
B4C

13. OcHoBHBIE XUMHUYECKHE PEAKIINU C y4acTueM Kapouaa 6opa B4C

14. OcoOeHHOCTH TEPCIEKTUBHBIX pPEaKTOPOB HOBOTO IIOKOJICHUS C TIOBBIIICHHBIM YPOBHEM
0e30MacHOCTH

15. TlepciekTUBHBIE MaTepHasbl TOIUIMBA U 000JIOYEK 7Sl pEaKTOPOB HOBOTO MTOKOJICHUS
[Tpumep sx3ameHanmonHOr0 OMiera s sx3amena B 10 cemectpe:

burer 1.
1. TecTsI 110 WCCTIEMOBAHUIO OT/ICHHBIX SIBJICHUN U MHTETPATBHBIE SKCTIEPUMEHTHI
2.9xkcnepumerT QUENCH-20 ¢ mormomaromumu tiactuaamu u3 B4C. Ocobennoctu okucienus B4C

Kputepun oniennBanus

Onenka ommmuHo 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOorpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUECKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.



Ouenka omM4HO 9 0auloOB -  BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHSTh MX Ha MIPAKTHUKE [PU PEIICHUH KOHKPETHBIX 3/1a4, CBOOOIHOE U MPaBUILHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Ouenka oOmIMYHO 8§ Oa/IOB -  BBICTABISIETCS  CTYACHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIE, TIIyOOKHE 3HAHMs y4eOHOH NpOrpaMMbl JUCLHUILIMHBI U YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHHH, C HEKOTOPBIMU HEIOUYETaMHU.

OtmeHka Xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, ymMeeT IPHMEHATh IOJIYyYCHHBIC 3HAHMS HA INPAKTHKE, HO HEIO0CTATOYHO
IpaMOTHO 0OOCHOBBIBAET MOYYCHHBIE PE3YJIBTATHI.

Ouenka xopomo 6 6ajuioB - BEICTABISICTCS CTYJCHTY, €CJIM OH TBEP/O 3HACT MaTepHal, IPaMOTHO U MO
CYILECTBY M3JIaraeT ero, yMeeT NMPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WY B PEILICHUH 33/1a4 HEKOTOPbIe HETOYHOCTH.

OtreHka XOpoIo 5 6aioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U 110 CYIIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh IOJydeHHbIe 3HAHUS HA MPAKTHKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 33734 JOCTATOYHO OOJIBIIOE KOJIMYECTBO HETOYHOCTEH.

OreHka yIOBIETBOPUTEIBHO 4 Oajula - BBICTABISICTCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
Pa3pO3HEHHBI XapaKkTep 3HAHWIl, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKON MOCIIENOBATEIBbHOCTH B U3JIOKECHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IPOrpaMMbl, HEOOXOAUMBIE Ul JajbHEHIIero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMH y4eOHO MporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeH s U
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

O1reHKa HEYIOBIETBOPUTEIHHO 2 0ajia - BBICTABISETCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZAEP)KaHUs Y4eOHOW NporpaMMbl JHUCHMIUIMHBI, JONYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33]1a4.

OneHKa HEYIOBIETBOPUTENBHO | Oaiia - BBICTABISETCS CTYICHTY, KOTOPHIH HE 3HA€T OCHOBHOIO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILIUHEL, JTOMMyCcKaeT rpyOeiinie ommoku B (GOPMYIHPOBKAX
0a30BBIX TOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

JuddepennmpoBannbiii 3a4eT B 9 cemectpe u dk3aMeH B 10 cemecTpe MpOBOASTCS B MUCHMEHHOMN
¢dopme, o 6uneram. B kaxkgom Ouiere npeacTaBieHO 1Ba TEOPETUYECKUX Bomnpoca. [Ipu nposeneHnu
3a4éra M dK3aMeHa oOydaroniemycs npenoctasisercs 30 MUHYT Ha moArotoBky. Onpoc o0ydaroerocs
HE JI0JKEH MPEBBIILIATh OJHOI0 aCTPOHOMUYECKOTO Yaca.



