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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Iesab ocBoeHMss AUCHMILIMHBI: L{enb 0CBOEHMS AUCHUIUIMHBI COCTOUT B M3y4€HHE COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHI UCIOIb3yEeMbIX B AEpHOM dHepreTuke (S19) u rermnopusuke

33[{3‘11/1 AUCHHUITIMHbI

- OCBOEHHE COBPEMEHHBIX HANPABIECHUN KOMITBIOTEPHBIX TEXHOJIOTUN MPUMEHUTEIBHO K MX
HWCHOJIL30BAHHIO B 3amauax S0,
- MPUOOPETEHNE HABBIKOB MCIOIB30BaHUS UMEIOIIMXCSI KOMITBIOTEPHBIX TEXHOJIOTUH JJIS aHAIn3a

6e3omacHoctu ADC;

- OCBOCHHE CYIIECTBYIOIIMX METOJIOB MMapauIeIbHbBIX BRIYUCICHHUN, alTOPUTMOB BbIOOpa MX
OIITUMAJIBHOTO MCIIOJIb30BAHMS, TIOJIyYCHNE HAaBBIKOB HX MTPAKTUYECKOTO IPUMEHEHUS,

- IpUOOpEeTeHNE HABBIKOB MCIIOIH30BAHMUS CYIIECTBYIOIUX KOMIBIOTEPHBIX TEXHOIOTHH 115t
pELICHUS CII0XKHBIX, CHIIBHO HEJIMHEWHBIX 3a/1a4, 33/1a4 10 IPUMEHEHHIO CHCTEM UCKYCCTBEHHOTO
MHTEJUIEKTa 7151 00paboTK nH(pOpMAIMK B 337a4aX HAyYHO-TEXHHUYECKOTro conpoBoxkaeHus ADC.

dopmupyembie y 00yJaronierocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHus!

OIIK-1 Cnocoben
(bopMyIIHpOBaTH LETH U
3a7a4d UCCACIOBAHMS,
BBIOMpaTh KPUTEPUHU
OLICHKH, BBIABIIATH
HPHOPHUTETHI PEIICHUS
3a71a4

NJI-1omk-1 Criocoben k
aHAJIHM3Y KOMIUIEKCHBIX
1po0iieM B o0acTu AepHOI
SHEPreTUKU U TeTTIOPUIUKH

3HATh:
- OCHOBHBIE CYIICCTBYIOIINE TIOIXOIBI B
oOnactu aHanusa 6esonacaoctu ADC.

YMETh:
- BBIOpATh NPABWILHBIA METO]T aHAIIN3a
JUISL TATUYHBIX TIPOOJIEM B 00J1aCTH
SIIEPHON YHEPTCTUKH U TETUIO(U3HUKH.

OIIK-1 Cnocoben
dbopMynupoBaTh LENH U
3a7a4d UCCIACIOBAHMS,
BBIOUpATh KPUTEPUU
OILICHKH, BBIABIIATH
MPUOPHUTETHI PEIICHUS
3a71a4

N/I-20mk-1 Criocoben k
COCTaBJIEHUIO aJITOPUTMOB JUIs
peleHnst KOHKPETHBIX 3a/1a4 B
00J1aCTH SIIEPHOM SHEPreTUKU
U TeTI0U3UKH

3HaTh:

- Ha0Op TUMHYHBIX 33724 C TPUMEHEHUEM
KOMITBIOTEPHBIX TEXHOJOTUH B 001aCcTH
SIIEPHOM PHEPTETUKU U TETIIIO(PUZHUKH.

YMETB:
- B 3aBHCHMOCTH OT THIIA PEIIaeMOM

3a]1aud BEIOpATh HanOoIIee OAX O IAIIHN
METOJ ¥ COCTaBHUTh AJIITOPHTM €TO0
IIPUMEHEHHUS B 00J1aCTH aHaIM3a
oe3omacHocTu ADC.

OIIK-2 Cnocoben
NPUMEHSTH COBPEMEHHBIC
METO/IbI UCCIIETOBAHMS,
OLIEHUBATh U TPEACTABIIATh
pe3yJIbTaThl BHIMOJIHEHHOMN
paboTsl

N-lomnk-2 [Ipumenser
MaTeMaTUYECKUI armnapar JJIst
pelieHus TETIoU3NIECKUX
3a71a4 ATOMHOM YHEPTEeTUKU

3HATh:
- OCHOBHBIE MaTEMATHYECKHE TTOIXOIbI,
HCIIOJIb3YEMbIC B COBPEMEHHBIX
pacueTHBIX METOJaX aHaIH3a
0e3onacHocT ADC.

YMETB:
- HCIIOJIb30BaTh COBPEMEHHBIE

MaATEMAaTHYCCKUEC MCTOABI B 3aa4ax
TCHJIO(I)I/IBI/IKI/I )41 H,Z[CpHOfI OHCPICTHKHU.

OIIK-2 Cnocoben
HpI/IMeHﬂTI) COBpeMeHHBIe
METOJbI HCCIEN0BAHHS,

N-20mk-2 [Ipumenser
KOMITHIOTEPHBIE TEXHOJIOTUU
JUISl peLIeHus

3HaTh.
- COBpCMCHHBIC KOMIIBIOTCPHBIC
TEXHOJIOTHH, UCIIOJIB3YEMBIC B PACUCTHBIX
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3yJabTATHI 00yUeHUSs

OLICHUBATh U TPEACTABIISIT
PE3YNIbTATHI BHITTOJIHEHHOM
paboThI

TEIUIOPU3NUECKUX 3a1a4
AJIEPHOMN SHEPreTUKH

Meronax aHaiausa 0esormacHoctd ADC.

YMETh:

- Ha OCHOBE IIPUMEHEHUSI KOMIIbIOTEPHBIX
TEXHOJIOTUH B 00siacTu 6€30MacHOCTH
ADC npaBUIBHO POBECTU aHAIN3
aBapuiiHbIX cutyanuii Ha ADC.

OIIK-3 Cnocoben
0(opMIIATH pe3ynbTaThI
HAy4YHO-UCCIIEI0BATEIIbCKON
JIESATEIIbHOCTH B BUJIE
CTaTe!, JOKJIAJ0B, HAyYHBIX
OTYETOB U IIPE3CHTALUHN C
HCIIOJIb30BaHUEM CUCTEM
KOMITBIOTEPHOU BEPCTKU U
aKeTOB O(PUCHBIX
nporpamm

N/1-1lomnk-3 CriocobeH
(bopMyITUpPOBaTh PE3yIbTATHI
HAYYHBIX UCCIICIOBAaHUI

3HaTb.
- COBPEMECHHBIC KOMIIBIOTCPHBIC METObI
AJI1 HAYyYHBIX HCCHeﬂOBaHHﬁ.

OIIK-3 Cnocoben
0QOpMIITH PE3yIbTaThI
Hay4YHO-UCCIIEI0BATEIbCKON
JIEeATEIILHOCTH B BUJIE
CTaTel, JOKJIAJ0B, HAyYHBIX
OTYETOB U IIPE3CHTALUHN C
UCIIOJIb30BAHUEM CUCTEM
KOMITBIOTEPHOU BEPCTKU U
HaKeTOB O(PUCHBIX
nporpamm

N ]1-20mnk-3 [IpumensieT
KOMITBIOTEPHBIC TEXHOJIOTUN
JUTSL IPEJICTaBIICHUS
pe3yIbTaTOB HAYYHO-
UCCIIEIOBATEIbCKON
JESITEIIbHOCTH

YMETB:

- Ha OCHOBE PacueTHOTO aHAJIH3a
TeII0(U3NUECKUX 3aau SAEpHOM
SHEPreTUKHU MPABUIBHO IPUMEHUTD
KOMITBIOTEPHBIE TEXHOJIOTUH IS
NPE/ICTaBICHHUS TIOJIyYCHHBIX PE3YJIbTaTOB.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuumnirHa OTHOCUTCSL K OCHOBHOW INpodeccroHalibHONW 00pa3oBarenbHOM nporpamme Pusuko-
TEXHUYECKHe Mpobdiembl atoMHON sHepreTuku (mamnee — OIIOIN), nanpaBnenus moaroroBku 14.04.01
SnepHas sHEepreTHKa U TemIo(pu3rnKa, ypoBeHb 00pa30BaHUs: BbICIIee 00pa30BaHKE - MarkuCcTpaTypa.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:
- 3HaTh METO/Ibl MATEMaTUYECKOTO0 MOAEIUPOBAHUS U IPOIPaMMHUPOBAHUS
- 3HaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUU
- 3HaTh OCHOBBI TEIUIOPHU3UKHU, TEXHUUECKON TEPMOJAUHAMUKI U MEXaHUKH JKUAKOCTH U T'a30B

- 3HaTh COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH, TeMI0(U3UKH, TEXHUUECKON TePMOIMHAMUKH,

MEXaHUKH JKUAKOCTH U Ta30B, OCHOBBI 000opynoBanus ADC, ocHOBa HEHTPOHHON (HPUBUKH.

- 3HaTh OCHOBBI HEUTPOHHOUN (PU3UKH

- 3HaTh OCHOBHOE 00opynoBanue ADC
- YMETbh UCIIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE TEXHOJIOTHH

Pe3ynbraThl 00y4eHus1, MOTy4YeHHbIE P OCBOCHUH TUCIUILIMHBI, HEOOX0IUMBI IPU BBIITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TPyI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KIIP 'K HKKIT | TK p /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OcHOBBI aHaNU3a 39 1 6 - 12 - - - - - 21 - IlodzomogKa K neKyuiemy KOHmpoio:
6e3omacuoctu ADC ¢ IToBTOpenne maTepuana 1o paszaeny "OCHOBBI
HCTIOIb30BaHUEM aHanu3a 6ezonacHoct ADC ¢ UCTIONB30BaHHEM
KOMIIBIOTEPHBIX KOMIBIOTEPHBIX TEXHOJIOTHH"
TEXHOJIOTUil Ilo0zomogKa K npaKmu4ecKum 3aHAMUAM:
11 OCHOBHBIC MTOHATHUSA 13 2 - 4 - - - - - 7 - Wzyuenne maTepuana no paszaeiny "OCHOBBI
UCTIONIb30BaHUS aHanmm3a 0ezomacHocTH ADC ¢ UCTIONBE30BaHIEM
KOMITBIOTEPHBIX KOMIBIOTEPHBIX TEXHOJIOTHN" IMOATOTOBKA K
PaCUETHBIX KOJIOB IS BEITIOJTHEHUIO 3aJJaHUH Ha MTPAKTHYECKIX
aHanm3a 0e301macHOCTH 3aHATHUAX
ADC Camocmoamenvnoe uzyuenue
1.2 | OcHOBHBIC IOJOKEHUSI 13 2 - 4 - - - - - 7 - meopemuuecko2o mamepuana: V1syuenue
aHau3a JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
HEOIpeIeIEHHOCTEeH "OcHoBbI aHanu3a 6ezomacHoct ADC ¢
1.3 | OcHOBHbIE NOJOXKEHHS 13 2 - 4 - - - - - 7 - HCTIONB30BaHHEM KOMIBIOTEPHBIX TEXHOJIOTUH"
MO/JICITUPOBAHHMS H3yuenue mamepuanog 1umepamypHsix
aBapUUHBIX MPOLECCOB UCMOYHUKOE:
Ha OCHOBE [1], cTp.6-8, cTp.14-18, cTp.32-33
COBPEMEHHBIX [2], cTp. 3-5
KOMIIBIOTEPHBIX KOJIOB [5], erp. 3-23
2 OcHOBHBIE 80 12 - 24 - - - - - 44 - Iloozomoexa kK meKkyuiemy KOHmMpOJI0:
0COOCHHOCTH [ToBTOpEHNe MaTepuaa Mo pasziety
KOMIIBIOTEPHOTO KOJa "OCHOBHBIE 0COOCHHOCTH KOMITBIOTEPHOTO
aHanu3a 0e30MacHOCTH Koza aHanm3a 6ezomnacHoctu ADC Ha npumepe
ADC Ha npumepe koaa koga RELAPS"
RELAPS 1lo020mo6Ka K nPAKMU4eCKuUM 3aHAMUAM:
2.1 OcHoBHbIE 13 2 - 4 - - - - - 7 - N3yuenue marepuana no pazzaeny "OCHOBHbIE
0COOCHHOCTH 0COOEHHOCTH KOMITBIOTEPHOT'0 KOJIa aHaIH3a
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KOMIIBIOTEPHOT'O KOAa

oe3omacuHoctr ADC Ha mpuMepe Koja

RELAP5S RELAPS" moaroToBka K BEIIIOJHEHHIO 3aaHHI
2.2 MonaenupoBaHue 13 2 4 7 Ha NMPaKTUYECKUX 3aHATUAX
HEWTPOHHON KMHETHKH, CamocmoamensHnoe usyuenue
TEIUIOBBIX CTPYKTYp U meopemuyeckozo mamepuana: VI3yaenue
CHCTEMBI yIIPaBICHUSI U JIOTIONTHUTEIHHOTO MaTepraa o pasaery
sanmutel ADC "OCHOBHBIE 0COOEHHOCTH KOMIIBIOTEPHOTO
2.3 Hcnonp3oBaHne KapT 13 2 4 7 Koza aHanmm3a 6ezomacHocTn ADC Ha mpumepe
PEKHUMOB MTOTOKA B koma RELAPS"
koge RELAPS H3syuenue mamepuanos 1umepamypHslx
24 OcHOBHBIE 14 2 4 8 UCHIOUHUKOB:
3aMBIKAIOIIE MOIEIIN [1], ctp.28-46
RELAP5 [2], cTp. 6-33
25 Monenu crenuanbHbIX 14 2 4 8 [5], cTp. 43-59, cTp. 64-70, cTp. 159-199
nporeccoB B RELAPS
2.6 MoaenupoBaHue 13 2 4 7
CHeUaIu3uPOBAHHOTO
obopynoBanus ADC B
RELAPS5
3 KommnerotepHsie 61 14 12 35 IlodzomogKa K neKyuiemy KOHmMpOoio:
TEXHOJIOTUH JJIs IToBTOpeHne MaTepuana 1o pasaeiny
PEIICHHS CIOKHBIX "KoMIbIOTEepHBIE TEXHOJIOTHA AJIS PEIICHHS
3agau HUP 5D CIO0HBIX 3agau HUP SID"
3.1 OcHoBHbIE 13 3 3 7 1lo020mo6Ka K npAKMUYeCKUM 3AHAMUAM:
ocobernHoctu CFD N3yuenne maTepuana 1o pasaeny
KOJIOB "KoMmploTepHble TEXHOJIOTUN AJIS1 PELLEHUS
3.2 KomnrerotepHbie 13 3 3 7 cnoxHbIx 3ana4 HUAP SI3" moarotoBka k
TEXHOJIOTHH BBITIOJTHEHHIO 33/IaHUI Ha MPAKTUYECKUX
napaJuieNbHbIX 3aHATHAX
BBIYHCIICHUIH CamocmoamensHoe usyuenue
3.3 TexHouorus peleHus 13 3 3 7 meopemuueckozo mamepuana: Visyuaenue
CJ0XHbIX 3ana4y HIP JIOIIOJIHATEIIBHOTO MAaTepHaa o pa3ieiy
53 Ha ocHOBe "KoMmnbroTepHbIe TEXHOIOTUHU AJISL PEILEHHS
aJTOPUTMOB ITOMCKA cinoxHbIx 3anad HUP 3"
r1100aTbHOTO ONITUMYMa H3yuenue mamepuanog 1umepamypHsix
3.4 Hcnonb3oBanue 12 3 2 7 UCMOYHUKOS:
HEHUpPOHHBIX ceTel B [3], cTp.7-47, cTp. 49-90, cTp. 92-168
3agauax D [4], CTp. 60-178, CTp. 219-267
3.5 Mertonbt 10 2 1 7 [6], r. 1-2




JUHAMHUYCCKOI'O
BEPOATHOCTHOT'O
aHanu3a 0e30macHOCTH

(ABAB) ADC

OK3aMeH 36.0 - - - - - - 0.5 - 33.5

100 335

Bcero 3a cemecTp 216.0 32 - 48 - 2 - - 0.5

1335

Hroro 3a cemecTp 216.0 32 - 48 2 - 0.5

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — nnanBuIyansHble KOHCYIBTAIIMH 110 KYpCOBBIM ITpoekTam/padoram; I'K- rpynmnoBsie KOHCYIbTAIMH 110 pa3aenam
muctumuinaer, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ocnoewl ananuza besonacuocmu AIC ¢ ucnoavzosanuem KOMNbIOMEPHbIX MEXHOI02Ul

1.1. OcHOBHBIE IOHATHS UCTIOIB30BAHUS KOMITBIOTEPHBIX PACUETHBIX KOJOB JJIs aHAIHU3a
6e3onacHoct ADC

Beenenue. CoBpeMeHHBIE WHTErpajibHble KOABbI aHanmu3a Oe3omacHoctd ADC. Kogpbr
KOHCEpPBATUBHOM M HAWIy4dllleW OLEHKH, CPaBHEHHUE, JOCTOMHCTBA M HenocTaTku. Koael aHanm3sa
IPOEKTHBIX U 3alIPOCKTHBIX aBapuil. O030p OCHOBHBIX CYILECTBYIOLIUX 3apyOEkKHBIX U POCCUMCKUX
ko10B (RELAPS, KOPCAP, MELCOR), CFD kozpsl. OCHOBHBIE IPUHIIHIIBI, 00JaCTH IPUMEHEHHUS.
[TonsATHs BepupuKay U BaIMAALNU KOJIOB.

1.2. OcHOBHBIE MOJIOKEHUS aHAJIN3a HEOTPEICICHHOCTEH

[IpuHUMIIBI aHATM30B HEONPEIEIEHHOCTEM, YyBCTBUTENBHOCTU. VIcnoib30BaHNE MMOBEPXHOCTH
oTkiuka, meroga Monte-Kapio, GRS. Metonbl anann3a 4yBCTBUTEIBHOCTH, ITapaMEeTPUUECKUE,
HenapaMeTrpuueckue, naaekcsl Cobons, meron Mopuca.

1.3. OcHOBHBIE MTOJIOKEHUS MOJIETTUPOBAHUS aBAPUMHBIX IIPOLIECCOB HA OCHOBE COBPEMEHHBIX
KOMITBIOTEPHBIX KOJOB

OcHOBHBIE TPUHITUIIBI COCTABJICHUS HOAAIU3AIMOHHON cxeMbl ADC, UCTIOIb30BAHNE OCHOBHBIX
9JIEMEHTOB: OAMHOYHBIA 00BEM, OJAMHOYHOE COEIMHEHUE, TpyOa, BETBIICHHE, HCIOJIb30BaHUE
TaOJIMII [Tl BBOJA TETUIOPU3NYCCKUX CBOWMCTB, 3a/IaHHEC YIPABJISIOIINX MApaMETPOB IS pacdera
MEPEXOIHBIX U aBapHitHbIX mporueccoB ADC. OCHOBHBIE MPUHIIUIIBI aHATM3a PE3yJbTaTa pacueToB
MEPEeXOIHBIX W aBapWiHBIX mporeccoB Ha ADC; NpUHIMIBI TPahUUIECKOro MPEACTABICHUS
naHHbix; ucnonb3oBaHus yTHIUTEL XMGRS5/ACGRACE/APTPLOT. OcHoBHBIE CTaauu aBapuu
tuna LOCA, Tspkenoi aBapuu.

2. OcHosHble 0CcOOEeHHOCIU KOMIbIOMEPH020 Kooa anaiusa bezonachocmu AIC nHa npumepe
xo0a RELAPS

2.1. OcHoBHBIE 0OCOOEHHOCTH KOMIIbIOTEepHOTO Ko1a RELAPS

OcHOBHBIE TIPUHITUITBI KUCTIONb30BaHus kKojga RELAPS nns ananusa quHaAMUKH MEPEXOJHBIX U
aBapuiiHbix nponeccoB Ha ADC. OcHoBHblE ypaBHeHus. YucneHHas wMonenb. OCHOBHbIE
TUAPOJMHAMUYECKHE KOMIIOHEHTHI, MoenupyeMble B RELAPS; npuMepsl MoeupoBaHus.

2.2. MopenupoBaHre HEUTPOHHON KMHETUKH, TETUIOBBIX CTPYKTYP M CUCTEMBI YIIPABICHUS U
3amuTel ADC

MonenupoBanue HEUTpOHHOM KHHETUKH peakTopa B RELAPS; ocHoBHBIE ypaBHeHus. [lonsTue
TEIJIOBBIX CTPYKTYp M ux wucnoas3oBanue B RELAPS; ocHoBHbBIE ypaBHeHus. Mopenn
KOHTPOJIBHBIX IIEPEMEHHBIX M JIOTUYECKHUX IEPEKIYaTelIed; HCIOIb30BAHUE HX A
MOJIEJIMpOBaHUsl BcroMorareiabHbIXx cucreM ADC; JOTMYecKHMX OJIIEMEHTOB M CBA3EH Mexay
KOMIIOHEHTaMH.

2.3. Ucnonp30BaHne KapT peKUMOB NOTOKA B koe RELAPS

KapTbl pexuMoOB THAPOJMHAMUYECKUX IOTOKOB, Hcmoiib3yemble B RELAPS; ocoGenHoCTH
MOJIEJTUPOBAHUS TOPU3OHTAIBHOIO M BEPTHKAIBHOIO TEUEHHUs; OCOOCHHOCTH MOJEIMPOBAHUS
notokoB B cmecutene oT CAO3; 0coOeHHOCTH MOIETHPOBAHUS TOTOKOB B HACOCAX.

2.4. OcuosHEBIE 3aMbIKkarone Moaei RELAPS
Mopnenu Tero—maccooOMeHa, MeX(a3zHOro TPEeHUs, TPEHUS Ha CTEHKE KaHalla, UCIOJIb3yeMbIe
B RELAPS.



2.5. Mogenu crienanbHbIX mporeccoB B RELAPS

O0630p Mogmenel crnenuagbHBIX TMporeccoB, ucmnoib3yeMbix B RELAPS. MopenupoBanus
kputnueckoro ucreuenus B RELAPS Ha ocHoBe moznenu Pencoma u I'enpu-®ocka. JloctonHcTBa u
Henoctatku. MopaenmupoBanue 3¢dekrta CCFL. MonenupoBanue ByX(}a3HOTO pacciIOeHUs
TOPU30HTAJIBHO PAa3EIEHHOr0 II0OTOKA B BETBJICHUSAX, TEPMHMUECKOIO PpACCIOCHHS KUIKOCTH,
OTCIIC)KMBAHMSI YPOBHSI CMECH, PE3KOTO U3MEHEHHsI IIPOXOIHOro ceueHus, apdekra water packing,
MIPOIIECCOB TMOBTOPHOTO CMauyuBaHUsi, NOBpexjacHUs o00onouku TBDOJIoB, mapo-nupKoOHUEBOU
peakuus.

2.6. MopenupoBanue cnenuanuzupoBanaoro ooopynosanust ADC B RELAPS

MonenupoBanue HacocoB B RELAPS; npuHIIUIIBI TOMOJIOTUYHBIX KPUBBIX M MX COCTaBIICHUE
s onHO(a3HOro M JByX(a3zHOro pexuma cMecd. Mojenu KIamaHoB, cenapaTopa, TypOWHBI,
ruspoakkymyisitopa, cmecutenss CAO3 u axekTopa ucnosibyeMbie B RELAPS.

3. Komnvromepuvie mexnoao2uy 0Jis peuterust cioxcuvix 3aoay HUP 5D

3.1. OcuoBusle ocobennoctu CFD komoB

OcHoBHble ypaBHeHUs. YpaBHeHus RANS. I'mmore3a byccunecka. Monmenum k-[1, k-[1, SST,
PeitnonbacoBeix Hanpsokenuid, LES, DES, mocTpoenue pacueTHOW CETKH, YHUCICHHBIE CXEMBbI,
MHOTO(a3HbIE TEUCHUS, TPUMEPHI MOJCIUPOBAHUS.

3.2. KoMIbIOTEpHBIE TEXHOJIOTUHU NAapaJIEIbHbIX BEIYMCICHUN

Oco0eHHOCTH KCI0JIb30BaHNUs MTapaJUIeIbHBIX BBIUUCICHHUH JIJIs1 YCKOPEHUS pacueToB B 001acTu
HAyyHO TexHU4eckux pacuetoB ADC; aHamu3 TUIOBBIX O0JACTE MCIIOJIB30BAHMUS B HAYYHBIX
pacyeToB  sAEpHOM  TeXHMKM. lIpuHIMOBI  peasn3anuu  NApaUICNIBbHBIX — BBIYHCICHUM.
CymecTByronie TEXHONIOIMM napauienpHbelx Bbluuciaenuii: PVM, MPI, CUDA. Anamu3 ux
OCHOBHBIX XapaKTEPUCTUK, OTIMYMN M oOjacTeld MCHOJb30BaHUA. TpH KOHLENIUH peau3aluu
napauienpHelx  pacueroB: SIMD, SDMI, MIMD. IIpakTHueckue 1Iaru OCYLIECTBICHUSA
napajulebHbIX BbIYMCIEHUH. (OCOOEHHOCTH M OCHOBHBIE XapaKTEPUCTUKH CYNEPKOMIIbIOTEPOB.
B03MOXHOCTb OCYILIECTBIIEHUSI HayYHO-TEXHUYECKUX PACUYE€TOB Ha CyNEpPKOMIBIOTEpax B Poccum.
Opranuzanys napauielbHbIX BBIYMCIECHUI Ha OCHOBE paclpeieseHHOro kiacrtepa. [IpuHuunel u
TEXHUYECKHE BapUaHThl OPraHM3allMMd KJIacTepa Ha OCHOBE KOMIIBIOTEPOB pA3JIMYHOIO THIIA,
Tpebyemoe oOopynoBanue. Moxens wucnonp3zoBanus PVM, MPIL T'ereporeHHocts cetu mist
BBIYHCIICHUS], TUIIBI T€TEPOreHHOCTH. OCHOBHBIE 3aa4i, NPUHIMIBI U KOHTposib PVM, MPI, nukn
ux (QyakinuonupoBanus. OcHoBHble d31eMeHThl PVM, MPI, pacuernas womens. SA3bIku
nporpaMMupoBaHus uis ucnonb3oBaHus ¢ PVM, MPI u cBa3e ¢ Fortran/C/C++. Illarm no
yctaHoBke PVM, MPI, ocHoBHble komaHAbl. OCHOBHas IOCJIE€IOBATEILHOCTh JIEUCTBHI TpHU
ucnons3oBanun PVM, MPI ¢ mnporpammuoi touku 3penus. Craptr PVM, MPI nporpamwm.
Konnenmus master-slave. JlpeBooOpa3Hasi CTpyKTypa pacyeToB.

3.3. Texnonorus pemieHus cioxHbIx 3agad HUP 51O Ha ocHOBE anropuTMoB noucka
rJ1006a7BbHOTO ONTUMYMa

O0630p COBpeMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUN JJISl PELICHHUS CI0KHBIX HaY4HBIX 3a7a4 S9:
reHerudeckue anroputmel (I'A), Simulated annealing (SA), skctpemanbHas ontumuzamnus (20).
[Tpumepsr oOnacteil W 3amay ucnoib3oBaHusA. [IpuumHbl Bo3HMKHOBeHHs ['A, wucropust ero
pa3BUTHS M OCHOBHBIE HCIIOJIb3yeMble B ['A Ouojormueckre NMpUHLMIBL. ba3ucHblE NPUHIMUIBI
npuMeHeHns I'A 11 ONTUMH3aluu TEXHUYECKUX CUCTEM; €r0 OCHOBHBIE DJIEMEHTHI M ONIEPATOPHI;
[Ipocroii I'A; ocHoBHBIE nocTOoMHCTBA ['A 1 HenmocTaTku. [lomoKeHHs TeOpUN «CXemaTay; TeopeMa
cxeMmaTa — ee 3HaueHue /i pyHkunonuposanus ['A. OcHOBHBIE ycI0BUA HCTIONb30BaHus ['A st
ONTUMM3AIMH CIOXKHBIX TEXHUUYECKUX CHCTEM; BO3ZMOXKHBIE METO/Ibl KOJWPOBaHUS MH(OpPMALIUK U
METO/Ibl CeNEKIIMU. Bo3MoxkHbIe MeTOABI ceneKuu B I'A M MX TOCTOMHCTBA U HEOCTATKH; APyTrue
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HCIIOJIb3YEMbI MTAPAMETPhI; UX TUIMUYHbIC 3HAUCHUS U UX BapHalus B 3aBUCUMOCTHU OT THUIIA 3a/1a4u;
Paccmotpenue tunnunbix 3agay HUP A9 nns ucnons3oBanusa ['A. DkctpemanbHas OnTuMu3anus
— OCHOBHbIE IpUHLHUIBI, cpaBHeHUE ¢ ['A. Paccmorpenne EO-t1 anroputma Ha OCHOBE CHMHOBBIX
CTeKoJI; TocTouHCTBa U HepocTatku EO-1. O606mennas EO-t; aHann3 JOCTOMHCTB M HEIOCTATKOB.
Hctopust Bo3HuMKHOBeHH SA. AusroputM Metpononuca. ®opmanuzoBanHbeiii SA. OcHOBHbIE
napameTpbl SA W MPUHIOMIBI WX BapbupoBaHusa. O630p mpodiem HUP S5 st mcnonbs3oBaHus
AKCTPEMaJIbHON ONTUMH3AIUU U SA.

3.4. Ucnonp30BaHre HEMPOHHBIX CeTeH B 3aavyax S92

OcHOBHBIC TIPUHIIMITBI HEHPOHHBIX ceTeil. Mojaenu HelipoHOB. ['paduueckoe mpencTaBieHHe
HelpoHHBIX ceTeld. CylecTBYIOIMUE apXUTEKTYphl HEHPOHHBIX ceTell. [Ipomecchl 00ydeHus
HeHpoHHBIX ceTell. (O030p CYMIECTBYIONIMX THIIOB HEUPOHHBIX CETEH, OCOOCHHOCTH WX
MCoib30Banus 1iis pemenus 3aaad HP. OcHoBHbBIEC IPUHIMITBI pealIn3alliil HEHPOHHBIX CETEH Ha
OCHOBE MHOTOCJIOMHOTO MepcentpoHa. MeToabl KiacTepu3allid, MPUMEPhl HCIOIb30BAHUS B
3agauax 5. Meroasl TIIyOMHHOTO OOydYeHHs, OCOOEHHOCTH, TIEPCIEKTUBBI pPAa3BUTUS U
UCIIONIb30BaHus B uHAycTpuu. [Ipumepst 3agau A3 mist 3¢ HEeKTUBHOTO UCTIOIB30BAHMS HEHPOHHBIX
ceTel..

3.5. MeToabpl IMHAMHYECKOTO BEPOATHOCTHOTO aHanu3a 6ezonacHocTH (JJBAB) ADC

Mortuauus /IBAB, kiaccudukanus MeTonoB ux 0630p. MeTo morucka HauXyIIMX CIIEHApUEB
aBapuil Ha OCHOBE NpPUMEHEHMs TeHeTudeckoro anroputma I'A-JIBAB, npumeps! ncnosib30BaHus
115 aHanu3a aBapuii Tuna LOCA, Tskensix aBapuil, noxxapoB Ha ADC.

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. MonenupoBaHue HEUTPOHHOM KMUHETUKH, TEIUVIOBBIX CTPYKTYP Y CUCTEMBI YIIPABIICHUS U
3amuTel ADC;
2. cnonbs30BaHre HEMPOHHBIX ceTel B 3a/1auax S09;
3. TexHomorust pemieHus cioxubix 3aga4 HUP fI9 Ha ocHOBE 3KCcTpeManbHOM ONTUMU3AIUN
U aJiropuTMa UMHUTalMu oTxura (simulated annealing);
4. TexHonorus peuieHust caoxHeix 3agad HUP 1D Ha ocHOBE reHeTHYeCcKoro anropuTma;
5. Opranu3zanus napauleabHbIX BeIUUCIeHNH HAa ocHoBe PVM, MPI;
6. OCHOBHBIE TIOJIOKEHUS aHATN3a HEOTIPEIeIEHHOCTEH;
7. MopenupoBaHue crienuanuzupoasHoro obopynosanusi ADC B RELAPS;
8. OcHoBHEIE 3aMbIKaronue moaeau RELAPS;
9. Mcnonp3oBaHue KapT pe:kuMoB NoToKa B koae RELAPS;
10. OcHoBHbIE 0cOOeHHOCTH KoMIbIoTepHOTO Koaa RELAPS;
11. OcHOBHBIE NOIOKEHNSI MOACINPOBAHNS aBAPUITHBIX NTPOLIECCOB HA OCHOBE COBPEMEHHBIX
KOMIIBIOTEPHBIX KOJIOB;
12. OCHOBHBIE NOHATHUS UCIOIB30BAaHUS KOMIIBIOTEPHBIX PACUETHBIX KOJIOB JJIS aHAJIN3a
oesomacHoct ADC;
13. Mcnionb3oBaHNE COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJOTUH /7151 BEPOSATHOCTHBIX OLICHOK
B aHanm3e Oe3omacHoctu ADC;
14. Mogenu cnenuanbHbix npoueccos B RELAPS;
15. KoMIbroTEpHBIE TEXHOJIOTHH MTAPAJIIEIBHBIX BBIYUCICHUI.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO
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3.5 Koncyabranumn

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

1. O6cyxnenne marepuanoB mo kKeiicam pasznena "OcHoBbl aHanu3a Oe3omacHoctn ADC ¢
HCIMOJIb30BAHUEM KOMIBIOTEPHBIX TEXHOJIOTHIT"
2. OO0cyxneHue MarepuaioB 1o Keiicam pasnena "OCHOBHbIE 0COOEHHOCTH KOMIBIOTEPHOTO
koja ananu3a 6ezonacuHoctu ADC Ha npumepe koga RELAPS"
3.  OOcyxaeHue MaTepuayioB o keicam pasnena "KoMbloTepHbie TEXHOJIOTHH TS PEIICHUS
cl1oXHbIX 3agady HUP D"
Texywui konmposaws (TK)

1. KoHcynbTanuy HampaBJICHbl HA MOJTYYEHUE WHIWBHIYAIBHOTO 3aJaHUS VIS BBITTOJIHCHUS
KOHTPOJIBHBIX MeponpusitThii mo pasgeny "OcHoBbl aHanmm3a OezomacHoctn ADC ¢
HCMOJIb30BAHUEM KOMIBIOTEPHBIX TEXHOJIOTHIT"

2. KoHcynbTanuy HampaBlieHbl HA MOJYYCHUE WHIUBUAYATHHOTO 33/IaHUS IS BHIMOTHCHHS
KOHTPOJBbHBIX MEPOINPUATHII 110 pazaeny "OCHOBHbIE 0COOCHHOCTH KOMITBIOTEPHOTO KOJa
ananu3a 6e3zonacHoctu ADC Ha npumepe koga RELAPS"

3. KoHcynbranuu HampaBlieHbl Ha MOJTYYeHHE WHIUBUIYATbHOTO 3a/JaHUs JUISl BBIIOJIHEHUS
KOHTPOJBHBIX MEPONpHITHA 1O pasneny "KoMIbIOTepHBIE TEXHOJOTHUU JUIS PEIICHUS
CJIOKHBIX 3agad HUP 5"

3.6 TemaTnka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3anaHupoBaHHBIC PE3yIbTaThl 00YUYEeHHUS IO
THCIUTIIIMHE
(B COOTBETCTBUH C pa3zeiioM 1)

Kongl
WH]JIUKaTOPOB

Howmep paznena

JUCUUILIUHEI (B

COOTBETCTBUH C
n.3.1)

1 ]2 3

OueHo4YHOE CPEACTBO
(TUII 1 HAUMEHOBAHUE)

3HATh:

OCHOBHBIE CYIIECTBYIOIIKME ITOAXO0IbI B 00JIACTH
agaimza 0e3omacHocta ADC

N-lonk-1

TectupoBanue/Vcrionp30Banne pacyeTHHIX KOJIOB B aHAIN3E
ADC, aHanu3 HeonpeAeNIeHHOCTEN U UyBCTBUTEILHOCTH

TectupoBanre/MeTo bl aHATIM3 HEOTIPEICICHHOCTEH 1
YyBCTBUTEIHHOCTH, aHANIN3 aBapuii Ha ADC, ymeHue
paboTaTh C HOJIAIM3AIMOHHBIMUA CXEMaMH PACYETHBIX KOJIOB

TectupoBanre/OCHOBHBIE MTOIXOBI B 00JIACTH aHATN3a
6e3omacnoctu ADC

Ha6op TUIINMYHBIX 3a74a4 C IPUMCHCHUCM
KOMIIBYOTCPHBIX TEXHOJIOTHH B 00J1aCTH smepHoﬁ
OHCPICTUKU U TGHJ’IO(bI/ISI/IKI/I

N/I-20mk-1

TectupoBanue/Mcnonb30BaHne pacueTHBIX KOJOB B aHATIN3E
ADC, aHanu3 HEONPEAEIEHHOCTEN U YyBCTBUTEIIBHOCTU

TectupoBanne/MeTobl aHAJIN3 HEONPEIEIEHHOCTEN U
4yBCTBUTEJIBHOCTH, aHaIN3 aBapuil Ha ADC, ymeHue
paboTaTh ¢ HOJATU3ALMOHHBIMU CXEMaMH PaCYEeTHBIX KOJIOB

TectupoBanune/OCHOBHBIE MOAXOABI B 001aCTH aHAIIHU3A
oe3omacaoctu ADC

TectupoBaHue/ITEMEHTHI CHCTEMHBIX PACYETHBIX KOJIOB HA
npumepe Relap5. OcnoBHbie ocodenHocTu Relap5

OCHOBHEBIE MaTEMATHUECKHE ITOIXOIbI,
HCHOHBSyeMBIe B COBpeMeHHLIX paC'-IeTHI)IX
Mmeronax a”aiausa oesoracHoctu ADC

N/I-lonk-2

TectupoBaHue/DIeMEHTbI CUCTEMHBIX PACUETHBIX KOJOB Ha
npumepe Relap5. Kaptsl pexxumos notoka B Relap3,
TEII000MEH, Mex(pa3zHoe TPEeHHE U TPEHHE Ha CTEHKE

TectupoBaHne/I1eMEHTbI CHCTEMHBIX PACUETHBIX KOJIOB HA
npumepe Relap5. MonenupoBanue crenuaibHOro
000pyIoBaHus, CrIeUANIbHBIX MporieccoB B Relaps.
Onementsl CFD xonoB
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TectupoBaHue/DIeMEHTbI CHCTEMHBIX PAaCYETHBIX KOJIOB Ha
npumepe Relap5. OcHoBHble ocobennoctu Relap5

COBPEMEHHBIC KOMITBIOTEPHBIC TEXHOJIOTHH,
HCIIOJIb3YEMBIC B PACUETHBIX METOJ[aX aHAIU3a
oe3omacaoctu ADC

N/I-20mk-2

TectupoBanue/Vcrionp30Banne pacyeTHHIX KOJIOB B aHAIN3E
ADC, aHanu3 HeoNpeAeIeHHOCTEN U YyBCTBUTEILHOCTH

TectupoBanue/MeTopl aHATN3 HEONPEACIECHHOCTEH 1
4yBCTBUTEJIBHOCTH, aHaIN3 aBapuil Ha ADC, ymeHue
paboTaTh ¢ HOAAIU3AIMOHHBIMHA CXEMaMHU PACUYCTHBIX KOJOB

TectupoBanre/OCHOBHBIE MTOIXOBI B 00JIACTH aHATN3a
6e3omacnoctu ADC

TectupoBaHue/IIEMEHTHI CHCTEMHBIX PACYETHBIX KOJIOB HA
npumepe Relap5. Kaprtel pesxumoB motoka B Relap5,
TErI000MeH, Mex(a3HOE TPEHUE U TPEHHUE HAa CTEHKE

TectupoBaHue/D1€MEHTbl CUCTEMHBIX PACUETHBIX KOJOB Ha
npumepe Relap5. MonennpoBanue crienuaibHOro
o0opy0BaHus, clieUalbHbIX MpoleccoB B Relaps.
Onementsl CFD xomoB

TectupoBaHne/ITEMEHTHI CHCTEMHBIX PACYETHBIX KOJIOB HA
npumepe Relap5. OcnoBHbie ocodenHocTu Relap5

COBPCMCHHBIC KOMIIBIOTCPHBIC MCTOABI JIS
HAay4YHBIX I/ICCJ'ICJIOBaHI/II\/JI

WNJI-1omnk-3

TectupoBanue/MeTo bl TapaJlIeTbHbIX BHIYUCIECHUH.
[IpyMeHeHne anropuTMOB MOUCKA ITI00aJTLHOTO ONTUMYMY B
HUP A5

TectupoBanune/OCHOBBI HCTIOIb30BaHHSI HEUPOHHBIX CETEH B
HUP A5

YMeTh:

BBIOpATh MPaBUIBHBIA METO]] aHATTN3A JUIS
TUMMYHBIX MPOOJIeM B 00JIaCTH SIEPHOM
SHEPTETHKHU U TETIO()U3UKU

N -lonk-1

TectupoBanue/Vcrnonap30BaHNe PACUETHRIX KOJOB B aHAIM3E
ADC, aHanu3 HEONPEACIEHHOCTEN U YyBCTBUTEIILHOCTH

TectupoBanue/MeToabl aHAIN3 HEOTIPEEICHHOCTEH 1
YyBCTBUTEIHLHOCTH, aHANIW3 aBapuii Ha ADC, ymeHune
paboTaTh ¢ HOATU3AIMOHHBIMU CXEMaMU PaCYETHBIX KOJIOB
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TecTupoBanue/DIeMEHTHI CHCTEMHBIX PACYETHBIX KOJIOB Ha
npumepe Relap5. Ananus aBapuii Ha PY BBOP-440/B213

B 3aBHCHMOCTH OT THIIA peIIaeMoi 3a/1a4n
BbIOpaTh HanboJee MOAXOASIIUI METO 1

TectupoBanue/MeToapl aHATN3 HEONPEACISHHOCTEH 1
4yBCTBUTEJIBHOCTH, aHaIU3 aBapuil Ha ADC, ymeHue

COCTAaBHTH AJITOPUTM €TI0 IPUMEHEHHUS B 00MACTH | ] J1-20mk1 paboTaTh C HOJAIU3ALMOHHBIMU CXEMaMH PACYETHBIX KOJIOB
ananm3a 6ezonacnoctu ADC T Ve
€CTUPOBaHUE/DJIEMEHTHI CUCTEMHBIX PACYETHBIX KOJIOB Ha
npumepe RelapS. Ananus aBapuii Ha PY BBOP-440/B213
MCTIOJIb30BATh COBPEMEHHBIE MAaTEMaTHUECKUE TectupoBanre/MeTo bl aHATH3 HEOTPEACTICHHOCTEH 1
METO/bI B 3a/1a4axX TEIUIOQU3UKU U sJIEPHOU qyBCTBUTEIBHOCTH, aHaIN3 aBapuil Ha ADC, ymeHue
SHEPIreTUKU UN-1omk-2 paboTaTh C HONANM3ALMOHHBIMUA CXEMaMH PACYETHBIX KOJIOB
TectupoBaHue/D€MEHTbI CUCTEMHBIX PaCUE€THBIX KOJOB Ha
npumepe Relap5. Ananus aBapuii Ha PY BBOP-440/B213
Ha OCHOBE MPUMEHEHUSI KOMITbIOTEPHBIX TectupoBanue/MeTo bl aHATIN3a CIOKHBIX aBAPUHHBIX
TEXHOJIOTHH B obnactu 6e3onacHoctu ADC VT-201mc2 cutyauuii Ha ADC ¢ npumenenuem /IBAb
IIPaBUJILHO MPOBECTHU aHAIN3 aBAPHIMHBIX
cutyanui Ha ADC
Ha OCHOBE PacyeTHOI'0 aHaJln3a TeII0(QU3NUECKUX TectupoBanue/MeTobl aHAIN3a CIOXKHBIX aBapUHHBIX
3a7a4 sIACPHON YHEPTETUKHU MPABUIBLHO V20113 cutyaruit Ha ADC ¢ npumenennem J[BAbB

MNPUMCHUTH KOMIIBIOTCPHBIC TCXHOJIOTHUH IJIA
MPEACTABJICHUS IMMOJIYYCHHBIX PE3YJILTATOB
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALIMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

®dopma peanmszanuu: Y cTHas Gpopma
1. Mcnonp30BaHne pacyeTHBIX KOJI0B B aHanu3e ADC, aHanu3 HEOIIPEIEIEHHOCTEN U
yyBcTBUTEILHOCTH (TecTupoBanue)
2. MeTo/pl aHaIM3 HEOIPEIETIEHHOCTEN U YyBCTBUTEIBHOCTH, aHaIn3 aBapuil Ha ADC,
yMeHue paboTaTh ¢ HOAAIM3ALMOHHBIMU CXEMaMH pacueTHbIX KoaoB (TectupoBanue)
3. Metozp! aHasM3a CI0KHBIX aBapuiHbIX cuTyauuid Ha ADC ¢ npumenenuem [IBAB
(TectupoBanue)
4. Mero/ibl MapayliesibHbIX BbluKciIeHuH. [IppuMeHenre anropuTMoB OMCKa IJ100aJIbHOTO
ontumymy B HUP 513 (TectupoBanue)
5. OcHoBHbIE TOX0/bI B 001acTu aHanu3a 0ezonacHoctu ADC (TectupoBanue)
6. OcHoBBI HCTIONB30BaHUS HelpoHHbIX ceTeit B HUP SO (Tectuposanue)
7. DneMeHThl CUCTEMHBIX pacueTHBIX K0/10B Ha npumepe RelapS. Ananus aBapuii Ha PY
BB3P-440/B213 (TectupoBaHue)
8. D1eMeHThI CUCTEMHBIX PacUETHBIX K0JI0B Ha npumepe Relap5. KapTsl pesxuMoB noroka B
Relap5, Teruioodmen, mexxdasHoe TpeHre u TpeHue Ha cTteHke (TectupoBanue)
9. DnemMeHThl CUCTEMHBIX pacueTHBIX K0/10B Ha npumepe RelapS. MonenupoBanue
CIeLMaIbHOT0 000PyI0BaHMs, ClieLUaNbHBIX npoueccoB B Relap5. Onementsl CFD konos
(TectupoBanue)
10. DneMeHTBI CUCTEMHBIX pacueTHBIX Ko0B Ha mpuMepe RelapS. OcHoBHBIE 0cOOEHHOCTH
Relap5 (TectupoBanue)

bannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBI SBISETCS MPUITIOKEHUEM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 110 M CIHILIMHE
Oxsamen (Cemecmp Nel)
B cootBercTBuu ¢ [lonoxxenuem o 6amibHO-peHTHHIOBOM cucteme i ctyaeHToB HUY «MOU».

B numnioMm BBICTaBIsE€TCA OIIEHKA 3a 1 CEMECTP.

IIpumeuanue: OrieHOYHbIE MaTEpUAbI IO JUCHUILIMHE NPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE H3IAHNUS

1. Bopobbes, 1O. b. Brimonaenue pacuetnoro ananu3za 6ezonacHocTd ADC ¢ MOMOIIBIO
CUCTEMHOTO TETUIOTHIPABINYECKOTO KOJIa YIAYUYIICHHOH OlleHKU. JIabopaTOpHBIA MPAKTUKYM :
yuebHoe rocobue 1o kypey "HMHTerprupoBaHHbIe TPUKIAIHBIE CUCTEMBI" 110 HAPABICHHUIO
"Texuuueckas ¢usuka" / FO. b. Bopobses, FO. B. [Tapdenon, Mock. suepr. ua-r (MOU TY) . — M.
: Usparensckuii mom MDOU, 2009 . — 48 c. - ISBN 978-5-383-00391-6 .
http://elib.mpei.ru/elib/view.php?id=1436;

2. baitbakos, B. JI. Koxb! anis pacdera siepHbIX peakTOpoB : YUueOHOe MOCcoOue Mo CIeUaIbHOCTH
"ATomHbIe 3neKTpocTaHIuu u ycranoBku'" / B. J1. baitbakos, 1O. b. BopoOreB, B. /1. Ky3neros,
Mock. suepr. uH-T (MOU TY) . — M. : U3n-Bo MDU, 2003 . — 163 c. - ISBN 5-7046-0939-2 .;
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3. ABepkuH, A. H. MckyccTBeHHBIE HEHPOHHBIE CETH U TEHETHUECKUE aJTOPUTMBI : ydeOHOe
nocobue 1o Kypey "HeTpamuninonnbie MoJienu BeuucaeHui" o HanpasieHuto "MHdopmaTuka u
BbIUKcuTenbHas Texuuka' / A. H. Asepkun, E. B. JlensmukoBa, Ham. uccnen. ya-t "MOBOU" . — M.
: Usn-Bo MDU, 2014 . — 68 c. - ISBN 978-5-7046-1547-7 ;

4. Boeoaus, B. B. [TapamnensHbie BerYnciaeHus ;| Y4yeOHoe nmocoOue it By30B 110 HAIIPABICHHIO
510200 - IMpuknagunas marematuka 1 uHGopmaruka / B. B. Boesonun, Bi. B. BoeBoaun . — CII6. :
BXB-Ilerepoypr, 2004 . — 608 c. - ISBN 5-941571-60-7 .;

5. Kysnernog, 0. H. Temioobmen B mpo6iieme 6e3omacHoCTH saepHbIX peaktopos / FO. H.
Ky3nernos . — M. : Dueproaromusnar, 1989 . — 296 c. - ISBN 5-283-03743-6 .,

6. A. B. 3opun, M. A. ®enotkun- "Meroasl MonTe-Kapio miig napajiieabHbIX BBIYUCICHUN",
W3narensctBo: "MockoBckuii ['ocynapcTBennbiit YauBepcutet'", Mocksa, 2013 - (193 ¢.)
https://biblioclub.ru/index.php?page=book&id=595708.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:
1. Office / Poccutickuii makeT o(pUCHBIX MIPOTpamMM;

2. Windows / OniepanyionHasi cucrema cemeiicta Linux;

3. GNU Compiler Collection.

5.3 UnTepHeT-pecypchl, BKIKYasA NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMAIMOHHO-
CIIpaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. Hayunas sjekTpoHHasi 6udiamorexa - https://elibrary.ru/

3. ba3za nannbix Web of Science - http://webofscience.com/

4. ba3za nanabIx Scopus - http://www.scopus.com

5. 9BC "KoncyasTanT crygenrta" - http://www.studentlibrary.ru/

6. Dnexrponnas oudmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

7. Ba3za OTKPBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAIbHOI 3a1IUTHI PD -
https://rosmintrud.ru/opendata

8. ba3a oTKpBITHIX JaHHBIX NPO(PeCcCHOHAIBHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

9. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOT0 pa3BuTus P@ -
http://www.economy.gov.ru

10. Ba3a oTKpbITHIX 1aHHBIX PocduumonuTopunra - http://www.fedsfm.ru/opendata
11. OrkpbITas yHuBepcuTerckas nHpopmannonnas cucrema «POCCHSA» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynutopumn, Ocnamenne
HAaMMCHOBaHUE
VYyeOHble ayAUTOPUH IS T-320, Yuebnas CTOJI, CTYJI, MyJIbTUMEIUUHBINA ITPOEKTOP,
MIPOBEJICHUS JIEKIIMOHHBIX ayAUTOpHUs JKpaH, I10CKa MapKepHasi, KOMIbIOTED
3aHATUHN U TEKYLLETO IIEPCOHAIIbHBIN
KOHTPOJIS
Y4eOHble ayAUTOpHUH IS T-303, Yuebnas CTYJ1, CTOJI TIUCbMEHHBIW, KOMIIBIOTEPHAS
MPOBEJICHUS TPAKTUYECKHUX nabopaTopus CETh C BBIXOJIOM B MIHTEpHET,
sanstuid, KP n KII JUHAMUYECKUX MYJIbTUMEAUMHBINA IIPOEKTOP, IKPaH,
npoueccoB ADC yKa3Ka Ja3epHasi, 10CKa MapKepHasi,
KOMIIBIOTEP NEPCOHAIBHBIN

Y4eOHble ayAUTOpHUH IS T-305, YueOHnas CTOJI, CTYJl, KOMITBIOTEPHAs CETH C

MPOBEICHUS ayJIATOPHUS BBIXOJOM B UHTEpHET, MyJIbTUMEIUINHBIN
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MIPOMEKYTOUHOMN
aTTEeCTalluH

MIPOEKTOP, FKPaH, JOCKA MapKepHas

IMTomemenus misa
CaMOCTOSITENTbHON PabOTHI

HTB-201,
KommnbsrorepHslii
YUTAJILHBIN 341

CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
IIACbMEHHBIN, BEIIAJIKA U1 OLCXKIbI,
KOMIIBIOTEPHAsI CEThb C BBIXOJIOM B
HHTepHeT, KOMIIBIOTEDP NEPCOHAIBHBIN,
IIPUHTEP, KOHIULIMOHED

ITomemnienus mis
KOHCYJbTUPOBaHUS

T-305, YueOuas
ayIUTOpHUS

CTOJI, CTYJI, KOMIIBIOTEPHASI CETh C
BBIXOJ0M B UHTEpHET, MyJIbTUMEIUUHBIN
MIPOEKTOP, IKPaH, JOCKA MapKepHasi

[TomereHus it XpaHESHHSI
o0opynoBaHus U y4eOHOTO
UHBEHTAps

T-317, Ilomenienue
yueOHo-
BCIIOMOTaTEIbHOTO
repcoHasa

CTOJ, CTYJI, mKad, TymOa, KOMIBIOTEPHAS
CETb C BBIXOJ0M B IHTEpHET, KOMIBIOTED
NEPCOHANIbHBIN, IPUHTEP
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

KOMHBIOTCPHLIG TCXHOJIOTHH B H,Z[CpHOﬁ OHCPICTUKC U TGHJ’IO(bI/IBI/IKe

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3
KM-4
KM-5
KM-6
KM-7
KM-8
KM-9

KM-
10

OcHoBHBIE TI0,1X0/1bI B 00sacTu aHanu3a 6ezonacHoctr ADC (TectupoBaHue)

Hcnonp3oBaHne pacyeTHbIX KOJ10B B aHanu3e ADC, aHanu3 HEOIIPEIEIEHHOCTEHN U
yyBcTBUTEILHOCTH (TecTupoBanue)

MeTto/1b1 aHaIM3 HEOIPENETIEHHOCTEN U YyBCTBUTEIBHOCTH, aHaJIN3 aBapuil Ha ADC, ymeHue
paboTaTh C HOJAIM3AMOHHBIMH CXeMaMH pacdyeTHbIX koj1oB (TectrupoBanue)

DJeMeHTHl CHCTEMHBIX PacyeTHBIX KO/I0B Ha puMmepe RelapS. OcuoBHbie ocobenHocTH Relaps
(TectupoBanue)

DNEeMEHTHI CUCTEMHBIX pacueTHBIX K0/10B Ha npumepe RelapS. KapTsl pesxxnmoB notoka B
Relap5, Termmoodmen, MmexxdaszHoe TpeHue B TpeHue Ha cTeHke (TecTtupoBaHue)

DEeMEHTHI CUCTEMHBIX pacueTHBIX K0/10B Ha npumepe RelapS. Ananus aBapuii Ha PY BBOP-
440/B213 (TectupoBanue)

DJeMeHThl CUCTEMHBIX PacYeTHBIX KOJI0B Ha pumepe RelapS. MoaenupoBanue cieinanbHOTO
o0opynoBaHus, crieuanbHbIX mporeccoB B RelapS. Onementsr CFD xonos (TectupoBanue)
Mertoabl napasuienbHbIX BeIYUCICHUN. [[puMeHeHne aaropuTMoB NOMCKa ri00aabHOro
ontumymy B HUP A3 (TectupoBanue)

OcHoBbl ucnionb30Banus HeiipoHHbIX ceteit B HUP 51D (TectupoBanue)

MeTto/1bl aHaIM3a CII0XKHBIX aBapuiiHbIX cutyauuit Ha ADC ¢ npumenenuem [IBADB
(TectupoBanue)

By npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Howmep
pazzen
a

HUupgexk | KM | KM | KM | KM | KM | KM | KM | KM | KM | KM
¢ KM: -1 -2 -3 -4 -5 -6 -7 -8 -9 -10
Henen 2 3 4 6 8 10 12 13 14 15

g KM:

Paznen
JUCIUILINH
Bl

OcCHOBEBI aHaIn3a
6e3omacHoct ADC ¢
HCIIOJIL30BAHUEM
KOMITbIOTEPHBIX
TEXHOJIOTHH

11

OCHOBHBIE TIOHATHSI
HACIIOIB30BaHUSA
KOMIIBIOTEPHBIX
pacUETHBIX KOJIOB JJIS
aHanuza
oe3omacHoctr ADC

1.2

OcCHOBHEBIE
IMOJIOKEHHS aHaJIn3a + + + + + + +
HEOIPEEIEHHOCTEN

1.3

OCHOBHBIE
IMOJIOKCHUA + + + + + + +
MOJEJIIUPOBAHNSA
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aBapUITHBIX
IIPOLIECCOB Ha OCHOBE
COBpPEMEHHBIX
KOMITBIOTCPHBIX
KOJIOB

OcHOBHBIE
0COOEHHOCTH
KOMIIBIOTEPHOTO KOJIa
aHajam3a
oe3omacHoctu ADC
Ha IpUMepe Koja
RELAPS

2.1

OcCHOBHEBIE
0COOEHHOCTH

KOMIIBIOTEPHOIO KOZa
RELAPS

2.2

MoaenupoBanue
HEUTPOHHOU
KUHETHKH, TEIIJIOBBIX
CTPYKTYP U CUCTEMBI
YIpaBJICHUS U
samuTel ADC

2.3

Hcnonp3oBaHue KapT
PEXKUMOB TTOTOKA B
kone RELAPS

2.4

OCHOBHBIE
3aMBIKAIOIIHAE MOIETU
RELAPS

2.5

Mopenu
CreIraIbHbIX
npouieccoB B RELAPS

2.6

MonenupoBanue
CIeIUATU3UPOBAHHOT
0 obopynoBanus ADC
B RELAPS

KommnbrorepHsie
TEXHOJIOTHH JIJIst
PEIICHUS CIOXKHBIX
3agau HUP A5

3.1

OCHOBHEBIE
ocobennoctin CFD
KOJIOB

3.2

Komnerotepusie
TEXHOJIOTUH
napasieabHbIX
BBIYHCIICHUH

3.3

TexHomorus pemeHus
CIIOKHBIX 3agau HUP
SID Ba ocHOBE
ITOPUTMOB MIOKMCKA
r7100aJbHOTO
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onTHUMYyMa

3.4

Hcnonb3oBanue
HEHPOHHBIX CETEU B
3agagax 0O

3.5

MeTtonn!
JTUHAMHYECKOTO
BEPOATHOCTHOTO
aHaan3a

0€e30I1aCHOCTH
(IBAB) ADC

Bec KM, %:

20

10

20
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