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 mucumniuHe n3nararoTcs pa3IMuHbIe aCIIEKTHl MOACIMPOBAHUS aBAPUHHBIX MPOLIECCOB (TETNIOPU3NUECKHUX,
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 OMUCAHMS KaXI0r0 Ba)KHOTO IPOLECCA B OTAEIBHOCTH. I 3TUX NMPOLIECCOB BBITUCHIBAIOTCS
YpaBHEHHUS MaTeMaTH4YecKo (PM3MKM M HaMeyaroTcs MOAXOAbl K X pemieHnto. HeoOXonumo oTMETuTh, 4TO
MpH 3TOM H3y4aroTcs Takue (HOpMBbI YpaBHEHHH M aJrOPUTMBI MX PELICHHS, KOTOPbIE HCIOJIB3YIOTCS B
JYYIIUX OTEYECTBEHHBIX M MEXAYHApOIHbIX YHMCICHHBIX KOJAaX Ha OCHOBE COBPEMEHHOIO ITOHMMAaHUs
(PU3UKO-XMMHUYECKOTO MOJEIIMPOBAHHS ITHX IPOLIECCOB.
B nucrmniHe paccMaTpuBAarOTCS pa3iauyHbIe (asbl TSHKENbIX aBapHid: MOTeps TEIUIOHOCUTEINS IIPU aBapHUsiX C
TE€4aMH M HapyLIEHHWEM TEIUI00TBOA, (pa3a pa3pylieHUs] akTUBHOM 30HBI U IEPEMEIICHHUS paciulaBa Ha THUILE
Kopryca. BKiIiodeHsl B PacCMOTpEHHE TaKkKe aBapuu 0acCeHOB BBIIECP)KKH OTPaOOTAHHOTO TOILIMBA,
BaXHOCTh HCCIICIOBaHMSA KOTOPBHIX Obula Joka3aHa aBapueid Ha ADC “@Dykycuma”, Snonums, 2011 r [ns
OCHOBHBIX THIIOB aBapuil pa3padaThIBAIOTCS YIPOILEHHbIE MOEIH, KOTOpbIe MOMOTaloT MHOHATH (DU3UKY
MIPOUCXOIAIIUX ITPH TAXKEION aBapHH MTPOLIECCOB.
3aBepiiaeTcs JUCUUIUIMHA MOIPOOHBIM U3yUYCHHEM T€CTOB U MHTETPAIBHBIX IKCIIEPUMEHTOB, POBOIUMBIX Y
Hac B CTpaHe M 3a pyOeKOM M HANpaBIEHHBIM Ha JIETaJbHBIE HCCIEIOBAaHMS KaK OTICJIBHBIX INPOIECCOB
(TecThl MO HMCCIENOBAHUIO OTAECIBbHBIX SIBICHUH), TaK U BCEH COBOKYITHOCTH INPOLIECCOB B MX B3aMMOCBS3H
(uHTErpasIbHblE SKCIEPUMEHTHI). B M3yueHue BKIIIOUEHBI TAaKXKE TECThl U HWHTErPajbHbIE IKCIEPUMEHTHI C
HOBBIMM TIE€PCHEKTUBHBIMM MaTEpHaIaMU C YIYyYIIEHHBIMH XapaKTEPHUCTHKaMH, KOTOPBIE MPEANoiaraeTcs
HMPUMEHATH B Oy/IyIleM B aTOMHBIX pEakTopax HOBOTO IOKOJICHUS C LIEJIbIO TIOBBIIICHUS YPOBHS 0€30I1aCHOCTH
aTOMHOM 3HEPreTHMKH M POCTa €€ KOHKYPEHTOCIOCOOHOCTH B CpPaBHEHHH C APYTUMH HEpPCHEKTHBHBIMH
TEXHOJIOTUSIMH IIPOU3BOJICTBA SHEPIHHU (BETPOBAst, COJIHEYHAS U T.1.).

1. lean u 3apa4n

Heab AuCHUILIMHBI
- OCBOGHHE CTyIEHTaMH (yHIAMEHTAIBHBIX 3HAHUH 1O (U3UKE MPOIECCOB, MPOUCXOMAIUX IPU
TsoxenbIx aBapusix Ha ADC ¢ BBOP;
- TIOy4€HHUE MPEACTABICHUS O MOCIEA0BATEIbHOCTH MPOTEKAaHUS (PU3NKO-XUMUYECKHX MPOLECCOB B
xone Tsoxenoi aBapuu Ha ADC ¢ BBOP;
- U3yYeHHE METOJIOB YHCIIEHHOTO M SKCIIEPUMEHTAIbHOTO MOAEIMPOBaHUS TSKENbIX aBapuil Ha ADC ¢
BBOP;
- HaleNMBaHUE CTYACHTOB HA PEAJUCTUYHOE OIMCAHHE TSHKEI0ABAPUHUHBIX IPOLIECCOB BMECTO
KOHCEpBaTUBHOTO ONMCAHUS;
- JIOCTH)KEHHE IOHMMAaHMA KAa4eCTBCHHBIX OTIMYMI MEXKAYy HOBBIMU IEPCHEKTHBHBIMH THIIAMH
PEaKTOPOB U CYIIECTBYIOLIMMH PEKTOPAMHU.

3agaum AUCUMIIHHBI
- OCBOGHHE CTyJCHTaMH 0a30BbIX 3HAHWW [0 TEIUIOTUAPABINYECKUM MW BBICOKOTEMIIEPATypHBIM
Ipoleccam;
- IpUOOpEeTEeHNEe CTYJCHTaMH 3HAaHUH B 001aCTH MOZEIUPOBAHUS (PU3UKO-XUMHUECKUX IPOLIECCOB;

- OKa3aHWE KOHCYNbTALMI M TOMOIIM CTYyAEHTaM B IPOBEICHUH COOCTBEHHBIX HCCIIEIOBAaHHH IO
npobieme Tsokenbix aBapuil Ha ADC;

- TpuoOpeTeHHe CTYACHTaMH HAaBBIKOB KadeCTBEHHOTO aHaju3a MpPOLECCOB, IMPOTEKAIOIIUX MpH
TsOKENbIX aBapusix Ha ADC;

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

- OCBOCHHE OCHOBHBIMU NMOHATHSMU M3 TEPMUHOJIOTUH, NMPUMEHSIEMOH MPH MCCIECIOBAaHUU TSHKEJBIX
aBapuii Ha ADC;

- YCBOGHHE OCHOBHBIX OCOOEHHOCTEH (IOMONHUTENbHBIE CHCTEMBI 0€30MacHOCTH, HOBBIC
MePCIIEKTUBHBIE MaTepUalibl) HOBBIX THIIOB 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 SHaeTr W© CHOCOOEH  HCHONIL30BaTh B
nmpo)eCCUOHANBEHOW  NIeATEeNhbHOCTH  (PyHITaMEHTabHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
mpoeCCUOHATBHOM IEATEILHOCTH

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 NmeeT npeacTaBieHrne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 CrniocoGen OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel  mpodeccrnoHambHON
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 aHamu3upoBarTh 3ajady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl TNPHU PEIICHUN HOBBIX 3a]a4, PUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Bunameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHHs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
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 CrnocobeH mnpuMeHSTh 3HaHUS B 00JacTu
(bHU3MKO-MaTEMAaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaudl, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
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

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrocobeH mnpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

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

IMK-3.1 Tlonmmaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C KCIOJIb30BAHUEM HCCIICIOBATEIHCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
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;

- COBPEMEHHBIEC CTPATETUH TPEIOTBPAIICH!Us HEOIAromprusTHBIX CLIEHAPHEB MPH THKEIBIX aBapHiX Ha
ADC;

- MOCIIeTHUE JOCTIDKCHUS B CO3/IaHMM YHCJICHHBIX KOJOB IO MOJCITMUPOBAHUH TSDKEIBIX aBapuil Ha
ADC;

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

- COBpPEMEHHbIE MOAXOAbl M PEATHCTUYHOTO OMHUCAHHMA (U3UKO-XMMUYECKHUX IPOLECCOB,
MPOUCXOASAIINX MPH TSHKEIBIX aBapusix Ha ADC;

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

- abCcTparupoBaThCs OT HECYIIECTBEHHOTO MTPU MOJEINPOBAHNY PEATIbHBIX (M3MUECKUX CUTYalUi;

- TOJb30BAThCSl CBOMMHM 3HAHUSMH JJIi peElIeHUs (QyHIaMEHTAJIBHBIX W NPUKIAIHBIX 3a1ad H
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;

- TOJy4yaTh NPUOIM3NUTENBHYIO OLIEHKY BEIMYMHBI JUIS BBIXOIHOTO IapaMeTpa 3aJadd Ha OCHOBAHUH
JAHHBIX O BXOJIHBIX MapaMeTpax.

- OCBauMBaTh HOBBIE MPEIMETHBIE 00JACTH U TEOPETHUYECKHE IOAXOIbl MPHUMEHHUTENBbHO K Ipolieme
0€30MaCHOCTH aTOMHOW YHEPTETHKH;

- 2(¢dexTHBHO HCNOIB30BaTh HMH(GOPMAIIMOHHBIE TEXHOJIOTMHM M KOMIBIOTEPHYIO TEXHHUKY JUIs
JOCTUKEHUSI HEOOXOOUMBIX TEOPETHUECKUX W MNPUKIAAHBIX PE3yJAbTaTOB MO MpoOJeMe TSHKEIBIX
aBapuii Ha ADC;

- NPaBWIBHO BBIOMpATh MyTh PEHICHUS 3aJaddl M0 TEIUIOTHAPABINYECKON WM TsDKEIOaBapUtHON
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.

- HaBbIKAMH  HCIOJIb30BaHUS  0a30BBIX  ypaBHEHMH Ul  MOJGJUPOBAHUS  (DU3HUYECKUX,
(U3UKO-XMMUYECKUX U IPYTUX MPOLECCOB, MPOTEKAIOIINX IPH TSHKENBIX aBapusix Ha ADC;

- METOaMM YHCJICHHOTO MOJEJIMPOBAHUS TEIUIOTHAPABIMYECKUX, TEIUIOBBIX U TSKEI0ABapUHHBIX
3ajad;

- TNPAKTHKOW HCCIEIOBAaHMSA M PEIICHUS TEOPETHUECKHMX M NPUKIAIHBIX 3a/ad, OTHOCAIIMXCS 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, MCIOJb3yEMblE 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 armochepe u  armocdepe
Hap-KUCIOPOI-a30T

ABapun B Oacceitnax Bbiiepkku (bB)
0TpabOTaHHOTO TOIUINBA.
MozenupoBanue TeHEpaluu BOIOPOJA
IIPU aBapHU C MOTEPEH TEIJIOHOCUTENS B
Oacceiine BBIJICPKKU (bB)
0TpabOTaHHOTO TOIUIMBA

BzaumonelicTBre pacriaBa ¢ OETOHOM.
Poct Temmeparypsl M JaBIEHUS TIOA
MPOTUBOABAPUHHONW  O0OJOYKOW  TIpH
TSKEJION aBapHH

Konnenmus JIOBYLIKH. ITaccuBHEIE
CHCTEMBbI OE30IIaCHOCTH BHE PeaKTopa

00630p MIPOBOTUMBIX
OKCIIEPUMEHTAIBHBIX HMCCICIOBAaHUN IO
TeMaTuke Tokenblx aBapuii Ha ADC.
TecThl 1O HCCIAENOBAHUIO OTHAEIBHBIX
SBJICHUH, MPOTEKAIOIUX MHpPU TIKEIBIX
aBapusx. MHTerpambHble SKCIIEPUMEHTHI
o MOZIEITMPOBAHUIO SIBIICHUH,
NPOTEKAIOIIUX TPH THKEIBIX aBapUsX.
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 nepcniektuBHbIe Marepuans ATF-
TOmIMBa M 00OJIOYEeK JJisi PEeaKkTOpOB
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 aromHoil sHepreTuku. Tepmunonorust aBapuit Ha ADC. OCHOBHBIE MPUHITUIIBI
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)ILI TCIIoNCpCaAavn. TGHJ’IOHpOBO,I[HOCTB, KOHBCKIIMA, TEII000MEH HU3JTy4YCHHUCM, TEmI000MeH
IIpU KUIICHUU 1 KOHACHCAIIUN

1. PemieHue cTalmOHapHOIO M HECTALIOHAPHOIO YPaBHEHMs TEIUIONPOBOAHOCTH B MPOCTEHIIMX
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. YnucneHHbIC KOAbI, UCTIOJIb3YCMBbIC I MOACIINPOBAHUA PCAKTOPHLIX YCTAHOBOK. MO,Z[GJ'II/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 nmorepeii TeroHoCUTeNs. MoaenupoBaHue OKUCIICHUS IUPKOHUEBBIX 000JI0UEK
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 Oacceitnax Boiaepxku (bB) orpaGoranHoro TorumBa. MogenupoBaHue TeHEpaLUuu
BOJIOpOJIa TIPH aBapuM C TMOTepeil TerioHocutens B Oacceitne Boiaepxkku (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. Bpixoxn BomopoAa IpU pEeakUUd LUPKOHUEBBIX M CTANbHBIX KOHCTPYKLIHMH CO CMECHIO,
coieprKallel map, KUCIOPOJ, a30T

6. BzaumoneiictBue pacruiaBa ¢ 6etoHoM. PocT Temmeparypbl U JaBiIeHUS 1O IPOTUBOABAPUIHHON
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 MPOBOAMMBIX IKCIICPUMEHTAIILHBIX MCCIICIOBAHNH 10 TEMaTHKe TshKebIX aBapuit Ha ADC.
TecTbl MO WCCIENOBAHUIO OTHCIBHBIX SIBICHUM, MPOTEKAIOIIUX MPH TOHKEIBIX —aBapHiX.
HHTerpanpHble SKCIEPUMEHTHI 110 MOJICIIMPOBAHUIO SIBICHUH, IPOTEKAIOIINX MIPH TSDKEIIBIX aBapUsX.
UnTerpansable sxcniepuMenTs cepud CORA

1. OcHoBHEIC HaIrpaBJICHUA SKCIICPUMCHTAJIbHbIX I/ICCJ'IG,I[OBaHI/Iﬁ B oOmactu Oe3omacHoctu 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. DOxkcnepumentst 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 mMoaenupoBaHHIO TeMIIEpaTypHON ACKalallMd U 3aJIiBa IOCIHEe
(a3bl IPeJOKUCICHHS

2. OkcnepumenT QUENCH-09 no monenupoBaHHIO pe3Koi TeMIlepaTypHON 3CKajlallid U BBIXOIA
BOZIOpofa rocie a3kl KUCIOPOAHOTO TOTOIAHUS

3. Oxcnepumentsl QUENCH-10 u QUENCH-16 mo mMonenupoBaHHIO OKHCIEHHS B BO3IYIITHOM
cpeze

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

5. OxcnepumenT QUENCH-19 no monenupoBanuto okucienus: nepcnektuBHbIX ATF-o0onodex u3
craBa FeCrAl

6. OkcrepumenT QUENCH-20 mo wmoapenupoBanuto mnoBeaeHus BWR ¢ mornmomaromumu
wiactuHamu u3 B4C

12. HoBwie mepcnektuBHble Marepuanbl ATF-  TormmumBa u 000JIOUeK MJisi 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, M3y4aroIlUi IUCLUIUIMHY, OJDKEH, C OJHOW CTOPOHBI, OBNAJETh OOILMM MOHATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare U3y4YCHUSA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATh OCHOBHBLIC ONPCEACICHHUSA W IOHATHL,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUA IJId PCUICHUS PA3JIMYHBIX 3aa4.

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 yd4eOHOro Marepuayia, IOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeajaraéMbpIx CTyIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

[Tokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MMOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOTro ero 3armoMmuHaHus. [lpu
3aTPYNHCHUN W3Y4YEHUS OTIEIbHBIX TEM, BOIPOCOB, CIEAyeT oOpamiarhCsi 3a KOHCYJIbTAIHSIMHU
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad 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 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

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 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
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 aHamu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPHU PEIICHUN HOBBIX 3a]ad, NPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTUYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
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 CrnocobeH mNpuMeHATh 3HaHUS B o0jacTu
(bHU3UKO-MaTEeMaTHYECKUX HAyK JUIS PEeIICHUS IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
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

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN

HOBBIE HAYYHBIE Pe3yIbTaThI HAay4YHOM 3a7a4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl
[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO
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

(MonenupoBaHUe) C HCIOIb30BAaHUEM HCCIIEI0BATEIBCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
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;
- COBPEMEHHBIEC CTPATETUH TPEIOTBPAIICH!Us HEOIAromprusTHBIX CLIEHAPHEB MPH THKEIBIX aBapHiX Ha
ADC;
- MOCIIeTHUE JOCTIDKCHUS B CO3/IaHMM YHCJICHHBIX KOJOB IO MOJCITMUPOBAHUH TSDKEIBIX aBapuil Ha
ADC;
- XapaKTepHbIE 3HAYCHHS TEIIO(QU3NIECKUX TTapaMeTPOB MaTepHaIOB, UCTIONB3yeMbIX Ha ADC;
- COBpPEMEHHbIE MOAXOAbl M PEATHCTUYHOTO OMHUCAHHMA (U3UKO-XMMUYECKHUX IPOLECCOB,
MPOUCXOASAIINX MPH TSHKEIBIX aBapusix Ha ADC;
- OCHOBHBIE KaU€CTBEHHBIC OTJINYUS HOBBIX MEPCHEKTUBHBIX TUIIOB ADC ¢ TOYKH 3pEHHS TOBBIIICHUS
UX YpOBHsI 0€30MMacCHOCTH.

yMeThb:
- abCcTparupoBaThCs OT HECYIIECTBEHHOTO MTPU MOJEINPOBAHNY PEATIbHBIX (M3MUECKUX CUTYalUi;
- TIOJIb30BAaThCS CBOMMHM 3HAHUSAMH JUIS pEIICHHS (YHIAMEHTAIBHBIX M NPUKIAIHBIX 3a1ad U
TEXHOJIOTUYECKUX 3a/1a4;
- IPOM3BOIUTH YHCIICHHBIC OLICHKH I10 MOPSIIKY BEJINYHHBI;
- JIeTIaTh Ka4e€CTBEHHBIE BHIBOABI ITPU MIEPEXO/Ie K MPEAETbHBIM YCIOBHSIM B H3y4aeMbIX IpodiIeMax;
- BUJIETh B TEXHHYECKHX 3a/1a4ax (pU3nIecKoe COIepIKaHuE;
- TOJy4yaTh NPUOIM3NUTENBHYIO OLIEHKY BEIMYMHBI JUIS BBIXOIHOTO IapaMeTpa 3aJadd Ha OCHOBAHUH
JaHHBIX O BXOJHBIX ITapaMeTpax.
- OCBauMBaTh HOBBIE MPEIMETHBIE 00JACTH U TEOPETHUYECKHE IOAXOIbl MPHUMEHHUTENBbHO K Ipolieme
0€301acHOCTH aTOMHOMN SHEPTeTHKH;
- 2(¢dexTHBHO HCNOIB30BaTh HMH(GOPMAIIMOHHBIE TEXHOJIOTMHM M KOMIBIOTEPHYIO TEXHHUKY JUIs
JTOCTIDKCHUSI HEOOXOIUMBIX TEOPETHYECKHX W TPHKIAJHBIX PE3YJbTAaTOB MO MPOOJIEME TIKEIBIX
aBapuii Ha ADC;
- MPaBWIBHO BHIOMpATh IMyTh PEHICHHS 3aJa4d IO TEIUIOTHIPABINYECKOW WIIM TKEIOaBAPHUHHON
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.
- HaBbIKAMH  HCIOJIb30BaHUS  0a30BBIX  ypaBHEHMH Ul  MOJGJUPOBAHUS  (DU3HUYECKUX,
(U3UKO-XMMUYECKUX U IPYTUX MPOLECCOB, MPOTEKAIOIINX IPH TSHKENBIX aBapusix Ha ADC;
- METOaMM YHCJICHHOTO MOJEJIMPOBAHUS TEIUIOTHAPABIMYECKUX, TEIUIOBBIX U TSKEI0ABapUHHBIX
3ajad;
- TNPAKTHKOW HCCIEIOBAaHMSA M PEIICHUS TEOPETHUECKHMX M NPUKIAIHBIX 3a/ad, OTHOCAIIMXCS K
npobieme Tsbkenbix aBapuil Ha ADC.

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

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromUMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsTHs WIN B KOHLE 3aHATHUS 110 IPOUIEHHOM TEME.

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

3agauya 1



Heob6xoauMo pemuTh 1-MEpHYIO CTAllMOHApHYIO 3a/ady TEIUIONPOBOJHOCTH B TEIUIOBBIICISAIONIEM
anemente (TBam) BBOP-1000. Ecnu cMoxeTe, MOMBITANTECh PENIUTh 3a/ady C y9€TOM TpPEX CIIOEB
(ypaHoBas KoIbIIeBast TaOJETKA, Ta30BbIi 3a30D, MUPKOHKEBas 000n0uka). Eciu Het, To XoTs ObI 3a1aqy
TonbKo ¢ ogHuM cioeM UO2. B ycnoBusix aBapuu MpUMEM TEMIIEPaTypy BHEIIHEH I'paHHULbI CTEPHKHS
paBHoii Tout = 400K (temmeparypa kunieHusi TemsioHocutenst). s ompenencHus OOBEMHOMN
MOIITHOCTH YHEPrOBBIICIICHUS UCXOIUM U3 TOTO, YTO BCETO B aKTUBHOI 30He A3 Haxomsarcs 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 TeMIIEpaTypHBII Mepenaj Mexay rneprudepucii TOMITMBHONH TaOIeTKH M OKPYKaIoIIEeH BOMIOM
(TeruioHOCHTENEM) TPU XPAaHEHWU TEIUIOBBIACIAOMMX cOopok peaktopa BBOP-1000 B Gacceiine
Boiepxkku (BB) orpaGoranHoro TorMBa MpH JTaMHHAPHOM Te4YeHWHW Teronocutens st TBC
3-mueBHoi Beepxku. B TBC maxogurcst N=311 TB310B. BeicoTa 00orpeBaeMoii IITMHBI TB3JIa paBHA
npubnusutenbHo L=3.5 M. Momuocts oqHoit TBC 3-X CyTOYHOW BBIIEPKKH COCTaBIsieT OKoiio 94
KBT.

3agaya 3

PaccmarpuBaercss peakrop BBOP-1000. PacruiaB nuokcupa ypaHa, LUPKOHMST M CTajld IOCIHE
MPOIIJIABJICHUS THHUIA KOPITyca PeakTopa MomajaeT B OETOHHYIO maxTy ¢ paanycoM R=3m. Ouenure
BBICOTY CJIOSl paciuiaBa U 00bEMHOE PHEPTOBBIACIICHHE B HEM 4epe3 JIBa yaca I0CJIE aBapHhH, €CIH B
HeM Haxoautcsa 80 T UO2, 20 T Zr u 100 T cranu.

3anaua 4

PaccmarpuBaercs peakrop BBOP-440. B aktuBHoit 30He peakropa Haxoautcs 80 T UO2, u 20 1 Zr.
Onennre BpeMs Mociie MOMEHTA aBapuu (Terepb HET MOAa4YX BOJABI B 30HY HACOCAMU, XOTS H3HAYaJIbHO
BOJIa €Ille OCTaJIach, HO MCTApSAETCsi), Korna 30Ha paciuiaBuTcs. IlycTh TorumBHas kammaHus (Bpems
mocJie 3amycka peakropa) cocrasisieT 2 rofa. [logckaska: ocTaroyHOE 3HEProOBBIIEICHUE WIET Ha
BBINIAPUBaHKE BOJIbI, HArPEB KOHCTPYKIMI U UX TJIaBICHHUE.

3anaua 5

Pacder wu3mydaTenbHBIX TOTOKOB MEXJY KOaKCHaNbHbIMH chepamu. Haiinure wu3my4yarenbHbIH
TeroBoi motok  (BT1/M2) Ha moBepxHocTH S1 (BHEUIHSISI MOBEPXHOCTH Cepbl MAJIOro paauyca r) u
M3IyYaTenbHbIi TeroBold nmotok  (BT1/M2) Ha moBepxHocTH S2 (BHYTpPEHHSS MOBEPXHOCTH ceph
oonpmoro paguyca R). Temneparypa T1 > T2, 01 — xoaddurmuer cepoctu moBepxHoctu S1, 12 -
ko3 durmeT cepoctu moBepxHoOCcTH S2.

3anaua 6

Pacuer u3nydarenpHbIX ITOTOKOB MEXAY KOAKCHAJIBHBIMHU IMWIMHApaMH. Halnure u3imydarenbHbIN
TeruioBoi notok (BT/M2) Ha moBepxHocTH S1 (BHEIIHSS HOBEPXHOCTH HWJIMHAPA MAJIOTO pajuyca 1) u
M3IyYaTenbHbIN TermioBoi motok (BT/M2) Ha moBepxHOCTH S2 (BHYTPEHHSSI IOBEPXHOCTh MUIMHIPA
6onpmoro paanyca R). Temneparypa T1 > T2. Beicota umnunapos L>>R, L>>r. [J1 — koaddunuent
cepocTu moBepxHOCcTH S1, [12 — k03D DUITUEHT CEPOCTH MOBEPXHOCTH S2.

3agaya 7

Pacuer wu3myyarenbHBIX MOTOKOB MEXIY NapajUIe]bHBIMU IUIACTHHAMHU. HaWTh u3mydarenbHbIA
TeroBoid oTok  (B1/M2) or mnactunel S1 k mnactune S2. Temmeparypa T1 > T2, XapakrepHsle
pas3Mepbl MJIACTUH 3HAYUTENBHO OOJbIle paccTosHUS Mexay Humu. (11 — koaddumuent cepocrtu
wiactudbl S1, 112 — koaddunuer cepocTu MIacTuHbl S2.

3amgaya 8

Onenure 0CTaTOYHOE SHEPrOBBIIEICHNE B aKTUBHOM 30He peakropa BBOP-1000 yepes 10000 cexyna
1ocje aBapyH.

3agaya 9

OneHuTe 0CTaTOYHOE PHEPrOBBIIEICHIE B aKTUBHOM 30He peaktopa BBOP-440 uepe3 10000 cexynzg
MOCJIe aBapuH.



3agaya 10

OneHuTe OCTaTOUYHOE SHEPTOBBIJENIEHNE B aKTUBHOM 30He peakropa BBDP-1000 uepe3 1 rom mocne
aBapuu.

10-ii cemecTp.

3anauva 1

HeoOxomumo pemnts 3amady o awkenun (azoBeix rpanun ZrO2/0-Zr(O) u [1-Zr(0)/0-Z
(>KenmaTeJIbHO ¢ TIOCTPOCHUEM IpaMKOB 3aBUCHMOCTH KOOPAMHAT (Pa30BBIX I'PAHMIl OT BPEMEHHM) UL
temneparypsl T=1100K (au3kue Ttemmeparyps). HeoOxomumo pemars ypaBHeHHe Iudy3uu IS
KOHIIEHTpaIuK Kucioponaa B Tpex ciosx ZrO2, [1-Zr(O) u ) u [1-Zr cOOTBETCTBYIOIUME TPAaHUYHBIMK
YCIIOBUSIMH C YYETOM CKauKa KOHLEHTPAIMK KUCIOPoaa Ha MeX(a3HbIX IPaHUIIAX.

3anaua 2

HeoOxomumo pemnts 3amady o awkenun (azoBeix rpanun ZrO2/0-Zr(O) wu [0-Zr(O)/0-Z
(>KenmaTeJIbHO € TIOCTPOCHUEM IpaMKOB 3aBUCHUMOCTH KOOPAMHAT (Pa30BBIX I'PAaHMIl OT BPEMEHHM) JUIL
temneparypbl T=1400K (ymepennsie Temneparypsl). Heobxonumo pemiats ypaBHeHue nuddy3un ams
KOHIIEHTpauK Kucioponaa B Tpex ciosx ZrO2, [1-Zr(O) u ) u [1-Zr cOOTBETCTBYIOIUMH TPAHUYHBIMK
YCIJIOBUSIMH C YYETOM CKauKa KOHIEHTPAIMK KUCIOPoaa Ha MeX(a3HbIX IPaHUIIAX.

3agaya 3

HeoOxomumo pemnts 3amady o awkenun (azoBeix rpanun ZrO2/0-Zr(O) u [0-Zr(O)/0-Z
(>KenmaTeJIbHO € TOCTPOCHUEM IpaUKOB 3aBUCHMOCTH KOOPAMHAT (Pa30BBIX I'PAHMIl OT BPEMEHHM) JUIL
temneparypbl T=1900K (Bbicokue temmneparypsl). HeoOxogumo pemars ypaBHeHHE IubQy3ud UIs
KOHIIEHTpaIuK Kucioponaa B Tpex ciosx ZrO2, [1-Zr(O) u ) u [1-Zr cOOTBETCTBYIOIUME TPAHUYHBIMK
YCIIOBUSIMH C YYETOM CKauKa KOHIEHTPAIMK KUCIOPoaa Ha MeX(a3HbIX IPaHUIIAX.

3anaua 4

OueHnThs MHTETPAJBbHBIN BBIXOJ BOAOPOAA M CKOPOCTH €0 MPOU3BOACTBA B CAMHHUILY BPEMEHH IPH
OKHCIICHHH ITUPKOHHUEBBIX O0OJOYEeK B aKTUBHOW 30He peakrtopa BBOP-1000 mpu Temmeparype
T=1100K (Hu3kue Temmeparypsl) B TEU€HHUE OAHOTO Yaca. J{Jisl oTBeTa MOHAaJOOUTCS peleHHE 3aa4H O
nBwkeHun (azoBeix rpanun; ZrO2/[1-Zr(O) u [1-Zr(O)/[1-Zr B 000j0YKe TB3Ja MPH OKUCICHHUH 1
apoBOH Cpene.

3anaua 5

OueHnTs MHTETPAJBbHBIN BBIXOJ BOAOPOAA M CKOPOCTH €0 MPOU3BOJACTBA B CAMHHUILY BPEMEHH IPH
OKHCIICHHH ITUPKOHHUEBBIX O00OJIOYEK B aKTUBHOW 30He peakrtopa BBOP-1000 mpu Temmeparype
T=1400K (ymepeHHBIC TeMmIepaTyphl) B TeueHHE OXHOro 4aca. Jljisi oTBETa MOHAAOOWUTCS pELICHHE
3ajaun 0 JaBWKeHHH Qa3oBbix rpanul; ZrO2/00-Zr(0) u [1-Zr(O)/[J-Zr B o6omouke TB3Ia TpI
OKHCIICHUU B MAPOBOM Cpere.

3angaya 6

OueHnTs MHTETPAJBbHBIN BBIXOJ BOAOPOAA M CKOPOCTH €0 MPOU3BOACTBA B CAMHHUILY BPEMEHH IIPH
OKHCIICHHH ITUPKOHHUEBBIX O00OJOYEK B aKTUBHOW 30He peakrtopa BBOP-1000 mpu Temmeparype
T=1900K (BrIcOKHE TeMIIEpaTypbl) B TeUEHUE ONHOTrO Yaca. s oTBeTa MOHaI00UTCs pelIeHue 3a1a4n
o aBmwxkeHun (azoBeix rpanull ZrO2/[1-Zr(O) u [1-Zr(O)/[1-Zr B 0000uKe TBIJ1a MPH OKUCICHUH 1
apoBOH Cpene.

Sangaya 7

PaccmarpuBaercss aBapusi ¢ TpeKpamleHHEM IOAa4d BOAbI B OAacceiiH BBIACPKKU OTPaOOTaHHOTO
tormuBa Ha ADC ¢ BBOP. B BB naxomstcs temnosbiienstomue coopku (TBC) ¢ paznumuHbIMU
BpeMeHaMu Bblepkku. Kpome toro, Ha nue BB nmeercs Teus ¢ xapaktepHbiM guamerpom 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: TO=33[1C



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 HpEKpalleHHeM I0Jadd BoAbl B OacceiiH BBIACPKKH OTPabOTaHHOTO
tormmBa Ha ADC ¢ BBOP. B BB naxomstcs temnosbiaenstomue coopku (TBC) ¢ paznuuHbIMU
BpeMeHamu BbiZiepKkU. Kpome Toro, Ha nHe bB umeercs teus ¢ xapakrepHsiM nuamerpom 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

Hauansnas Temneparypa sonsl B BB: T0=3311C

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

HuameTtp Tteun: D=1 cm

3amgaya 9

PaccmarpuBaercss aBapusi ¢ TpeKpamieHHEM IOAa4d BOAbl B OAacceiiH BBIACPKKU OTPaOOTaHHOTO
tormuBa Ha ADC ¢ BBOP. B BB naxomstcs temosbinenstomue coopku (TBC) ¢ paznumuHbIMU
BpeMeHaMu Bblaepkku. Kpome toro, Ha nue BB nmeercs Teus ¢ xapaktepHbiM guamerpom 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: TO=33[1C

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

Huametp Teun: D=1 cm.

3agaya 10

PaccmarpuBaeTcst aBapus C HpEKpalleHHeM I0Jadd BoAbl B OacceiiH BBIACPKKH OTPabOTaHHOTO
tormmBa Ha ADC ¢ BBOP. B BB naxonstcs temnosbiaensiomue coopku (TBC) ¢ paznuuHbiMu
BpeMeHamu BbifiepKkHU. Kpome Toro, Ha nHe bB umeercs teus ¢ xapakrepHsiM nuamerpom 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

Hauansnas Temneparypa sonsl B BB: T0=3311C

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. OcobeHHOCTH BBICOKOTEMIIEPATYpHOTO OKHCJICHUS IUPKOHHUEBBIX 000JO4YeKk 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 ¢ mormomarommmvu tractuaamMu 13 B4C. OcoOeHHOCTH OKHCIICHUS
B4C

13. OcHoBHBIE XUMHUYECKHE PEAKIINU C y4acTueM Kapouaa 6opa B4C

14. OcoOEHHOCTH TEPCIEKTUBHBIX PEAKTOPOB HOBOTO TIOKOJICHHS C TMOBBIIICHHBIM 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 ommuHo 10 OGamnoB - BBICTABIISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JJaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.



Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka OmIMYHO § Oa/uIOB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEOUETAMH.

OHGHKa XOpouIo 7 0alIoB - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJTYUCHHBIC 3HAHUA HaA IPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIaraeT €ro, yMeeT NPUMEHATh MOJIYyYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUHU 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0alIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MAaTCpuall, rpaMOTHO
1 IO CYHIECTBY HU3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OneHka ymoBIETBOPUTENbHO 4 Oanya - BBICTABISETCS CTYIEHTY, MOKa3aBIIeMy (parMEeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKOW MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.

OreHka yIOBICTBOPUTEIBHO 3 Oamia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW ITOCIEeIOBAaTEIbHOCTH B H3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 Oaluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBL, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX NMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TIPH PEIICHUN
THUIIOBBIX 33]1a4.

OueHKa HEyIOBJIETBOPUTENBHO | 0ai - BBICTABISACTCS CTYACHTY, KOTOPHIH HE 3HAET OCHOBHOIO
coziepKaHusl yu4eOHOW MpOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX NOHATHH JUCHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

JuddepennmpoBanubiii 3a4eT B 9 cemecTpe u 3k3amMeH B 10 cemecTpe MPOBOIATCS B MHCbMEHHOU
¢dopme, o 6uneram. B kaxkmom OmiieTe mpeAcTaBiIeHO ABa TEOPETHUECKUX Bompoca. [Ipu npoeneHun
3a4éra M 9K3aMeHa olydJaromiemMycs npeaocranisercs 30 MUHYT Ha TOATOTOBKY. Orpoc o0yvarolerocs
HE JI0JKEH MPEBBIILIATh OJHOI0 aCTPOHOMUYECKOTO Yaca.



