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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Iesab ocBoeHMss AUCHMILIMHBI: L{enb 0CBOEHMS AUCHUIUIMHBI COCTOUT B M3y4€HHE COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHI UCIOIb3yeMBbIX B epHOM sHEpreTuke (S19) u reropusuke.

33[{3‘11/1 AUCHHUITIMHbI

- OCBOEHHE COBPEMEHHBIX HANPABIECHUN KOMITBIOTEPHBIX TEXHOJIOTUN MPUMEHUTEIBHO K MX
HCIIOJIF30BAaHUIO B 3ajadax 09,
- MPUOOPETEHNE HABBIKOB MCIOIB30BaHUS UMEIOIIMXCSI KOMITBIOTEPHBIX TEXHOJIOTUH JJIS aHAIn3a

6e3omacHoctu ADC;

- OCBOCHHE CYIIECTBYIOIIMX METOJIOB MMapauIeIbHBIX BEIYUCICHH, aITOPUTMOB BEIOOpA MX
OIITUMAJIBHOTO MCIIOJIb30BAHMS, TIOJIy4CHNE HAaBBIKOB MX NMPAKTUYECKOTO IPUMEHECHNS;

- IpUOOpEeTeHNE HABBIKOB MCIIOIH30BAHMUS CYIIECTBYIOIUX KOMIBIOTEPHBIX TEXHOIOTHH 115t
pELICHUS CI0KHBIX, CHIIBHO HEJIMHEWHBIX 3a71a4, 33124 110 IPUMEHEHHIO CHCTEM UCKYCCTBEHHOTO
MHTEJUIEKTa 7151 00paboTK nH(pOpMAIMK B 337a4aX HAyYHO-TEXHHUYECKOTro conpoBoxkaeHus ADC.

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

Koa m HanmMeHoBaHHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

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 YPHEPTCTUKY U TETUIO(DU3HKH.

OIIK-1 Cnocoben
dbopMynupoBaTh LENH U
3a7a4d UCCIACIOBAHMS,
BBIOUpATh KPUTEPUU
OILICHKH, BBISBIIATH
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 TETIIOPUZUKH.

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 BHIMOJHEHHOMN
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 3aga4ax
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 Pe3YabTATHI 00yYeHUsI

OLICHUBATh U TPEACTABIISIT
PE3YNIbTATHI BHITTOJIHEHHOM
paboThI

TEIUIO(PU3NUECKUX 3a]a4
AJIEPHOMN SHEPrEeTUKH

Meronax aHaiausa 0esormacHoctd ADC.

YMETh:

- Ha OCHOBE IIPUMEHEHUSI KOMIIbIOTEPHBIX
TEXHOJIOTUH B 00siacTu 6€30MacHOCTH
ADC npaBUIBHO POBECTU aHAIN3
aBapuiiHbpIX 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 UCCIICIOBAaHUN

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 INpodeccruoHanbHOM oOpa3zoBarenbHO nporpaMme OU3UKo-
TeXHUUYeCKue npobiembl aToMHON »sHepreTuku (nanee — OIIOII), nampaBnenus noarotoBku 14.04.01
SnepHas sHEepreTHKa U Temo(pu3nKa, ypoBeHb 00pa30BaHUs: BbICIIEE 0Opa30BaHUE - MarkuCcTpaTypa.

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

- 3HaTh COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJIOTHH, TeMI0()U3UKH, TEXHUUECKONH TEPMOAMHAMHUKH,

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

- 3HaTh OCHOBBI HEUTPOHHOUN (PU3UKH

- 3HaTh OCHOBHOE 00opynoBanue ADC
- YMETbh UCIIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHU

Pe3ynbraThl 00y4eHus1, MOTydeHHbIE IPU OCBOCHUH TUCIMITIIMHBI, HEOOXOAUMBI IPU BBITOJHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TPyJI0eMKOCTh 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 — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
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: V13yuenue
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 KOMITBIOTEPHOTO KOJIa aHaJIH13a
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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 meopemuyueckozo 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 "KoMmbroTepHBIC TEXHOJIOTHH JUTS PEIICHUS
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" moxarotoka
TEXHOJIOTHH BBITIOJTHEHHIO 33/IaHUI Ha MPAKTUYECKUX
napaJuieNbHbIX 3aHATHAX
BBIYHCIICHUIH CamocmoamensHoe usyyenue
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 — unauBuayansHbie KOHCYIBTAIIMU IO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 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 TOHATHS UCIIOJIB30BAHMS KOMIIBIOTEPHBIX PACYETHBIX KOJIOB U1 aHAIIN3A
6e3onacHoct ADC

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

1.2. OcHOBHBIE MOJIOKEHUS aHAJIN3a HEOTPEICICHHOCTEH

[IpuHIMITBI aHATU30B HEONPEAEICHHOCTEW, YyBCTBUTENBHOCTU. VICnoib30BaHNE MMOBEPXHOCTH
oTkiuka, meroga Monte-Kapio, GRS. Metonbl anann3a 4yBCTBUTEIBHOCTH, ITapaMEeTPUUECKUE,
HenapaMeTrpuueckue, naaekcsl Cobons, meron Mopuca.

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

OcHOBHBIE TPUHITUIIBI COCTABJICHUS HOAAIU3AIMOHHON cxeMbl ADC, UCTIOIb30BAHNE OCHOBHBIX
9JIEMEHTOB: OAMHOYHBIA 00BEM, OJAMHOYHOE COEIMHEHUE, TpyOa, BETBIICHHE, HCIOJIb30BaHUE
TaOJIMI [T BBOJA TETUIOPU3NYCCKUX CBOWMCTB, 3a/JIaHHUE YIPABISIOMIUX MapaMeTPOB JIJIs pacuera
MEPEXOIHBIX U aBapHitHbIX mporueccoB ADC. OCHOBHBIE MPUHIIUIIBI aHATM3a PE3yJbTaTa pacueToB
MEPEeXOIHBIX W aBapWiHBIX mporeccoB Ha ADC; NpUHIMIBI TPahUUIECKOro MPEACTABICHUS
naHHbix; ucnonb3oBaHus yTHIUTEL XMGRS/ACGRACE/APTPLOT. OcHoBHblE CTaguu 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 TIPUHIIUITBI KUCTIONBb30BaHus kKojga RELAPS nns ananusza quHaMUKH TIEPEXOTHBIX U
aBapuiiHbix npoueccoB Ha ADC. OcHoBHble ypaBHeHHsa. UwucineHHas Moxaens. (OCHOBHbBIE
TUAPOJMHAMUYECKHE KOMIIOHEHTHI, MoenupyeMble B RELAPS; npuMepsl MoeupoBaHus.

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

MonenupoBanue HEMTpOHHON KHMHETUKH peakTopa B RELAPS; ocHoBHBbIE ypaBHeHus. [loHsaTre
TEIJIOBBIX CTPYKTYp M ux wucnoas3oBanue B RELAPS; ocHoBHbBIE ypaBHeHus. Mopenn
KOHTPOJIBHBIX IIEPEMEHHBIX M JIOTUYECKHUX IEPEKIYaTelIed; HCIOIb30BAHUE HX A
MOJICJINPOBAHUs BCIOMOraTelbHbIX cUCTeEM ADC; JIOrMYECKHX DSJIEMEHTOB M CBSI3€M MEXIYy
KOMIIOHEHTaMH.

2.3. Ucnonp30BaHne KapT peKUMOB NOTOKA B koe RELAPS

KapTbl pexuMoOB THAPOJMHAMUYECKUX IOTOKOB, Hcmoiib3yemble B RELAPS; ocoGenHoCTH
MOJIEJTUPOBAaHUSI TOPU3OHTAIBHOIO M BEPTHKAIBHOIO TEUEHHUS; OCOOCHHOCTH MOJETHUPOBAHUS
notokoB B cmecutene oT CAO3; 0coOeHHOCTH MOAETHPOBAHUS TOTOKOB B HACOCAX.

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



2.5. Mopenu cnenuanpHblx nporeccoB 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. MogenupoBanue 3¢dekra CCFL. MopenupoBanue nByx(ha3HOTO pacCIOSHUS
TOPU30HTAIBHO PAa3ZEJICHHOI0 IOTOKAa B BETBJICHUAX, TEPMHUYECKOIO PpACCIOEHUS JKUIKOCTH,
OTCIIC)KMBAHMSI YPOBHSI CMECH, PE3KOTO U3MEHEHHsI IIPOXOIHOro ceueHus, apdekra water packing,
MIPOIIECCOB TMOBTOPHOTO CMauyuBaHUsi, NOBpexjacHUs o00onouku TBDOJIoB, mapo-nupKoOHUEBOU
peakuus.

2.6. MopenupoBanue cnenuanuzupoBanHoro ooopynosanusi 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,
ruzpoakkymyistopa, cmecutenss CAO3 u axekTopa ucnosibzyembie 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 Hanpspkenud, LES, DES, noctpoeHue pacueTHOW CETKU, YHMCICHHBIE CXEMBbI,
MHOTO(a3HbIE TEUCHUS, TPUMEPHI MOJCIUPOBAHUS.

3.2. KoMIbIOTEpHBIE TEXHOJIOTUHU NAapaJIEIbHbIX BEIYMCICHUN

Oco0eHHOCTH KCI0JIb30BaHNUs MTapaJUIeIbHBIX BBIUUCICHHUH JIJIs1 YCKOPEHUS pacueToB B 001acTu
HAyyHO TexHUYeckux pacuetoB ADC; aHamu3 TUIOBBIX 00JACTEl HCMONB30BAaHUS B HAyYHBIX
pacyeToB  sAEpHOM  TeXHMKM. lIpuHIMOBI  peasn3anuu  NApaUICNIBbHBIX — BBIYHCICHUM.
CymecTByronie TEXHONIOIMM napauienpHbelx Bbluuciaenuii: PVM, MPI, CUDA. Anamu3 ux
OCHOBHBIX XapaKTEpUCTUK, OTIMYMN M oOnacTell HCIOib30BaHUs. TpHU KOHIENUMU pealu3aluu
napauienpHelx  pacueroB: SIMD, SDMI, MIMD. IIpakTHueckue 1Iaru OCYLIECTBICHUSA
napajulebHbIX BbIYMCIEHUH. (OCOOEHHOCTH M OCHOBHBIE XapaKTEPUCTUKH CYNEPKOMIIbIOTEPOB.
BO03MOXHOCTB OCYILIECTBJIIEHUSI HayYHO-TEXHUYECKUX PAcyeTOB Ha CyNEpKOMIbIOTEpax B Poccum.
Opranuzanys napajuleIbHbIX BBIYMCIEHUN Ha OCHOBE paclpeielieHHOro kiacrepa. [IpuHuumnel u
TEXHUYECKHE BapUaHThl OPraHM3allMMd KJIacTepa Ha OCHOBE KOMIIBIOTEPOB pA3JIMYHOIO THIIA,
Tpebyemoe oOopynoBanue. Moxens wucnonb3zoBanus PVM, MPIL T'ereporenHocts cetu ist
BBIYHCIICHUS], TUIIBI T€TEPOreHHOCTH. OCHOBHBIE 3a7a4l, TPUHIMIBI U KOHTposib PVM, MPI, uukn
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 TIOCJIEIOBATEIBHOCTh JEUCTBUN TpPHU
ucnons3oBanun PVM, MPI ¢ mnporpammuoi touku 3penus. Craptr PVM, MPI nporpamwm.
Konnenmus master-slave. JlpeBooOpa3Hasi CTpyKTypa pacyeToB.

3.3. Texnonorus pemenus cinoxHbIx 3agad HHP 51O Ha ocHOBe alropuT™MoB 1oucka
IJ1006abHOTO 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 BO3HHMKHOBeHHMS ['A, HCTOpHS €ro
pa3BUTHSA U OCHOBHBIE HCIIONIb3yeMble B I'A Ouojormueckue NMpUHLMIBL. ba3ucHble NPUHIUIIBI
npuMeHeHns I'A 11 ONTUMH3aluu TEXHUYECKUX CUCTEM; €r0 OCHOBHBIE DJIEMEHTHI M ONIEPATOPHI;
[Ipocroii I'A; ocHoBHBIE nocToMHCTBA ['A 1 Hemoctatku. [1o0keHUst TEOpUHN «CXemartay; TeopemMa
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. Bo3MokHbIE MeTOABI ceneKluu B I'’A ¥ MX TOCTOMHCTBA U HEJOCTATKH; APYTUe
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HCIIOJIb3YEMbI MAPAMETPhI; UX TUIMUYHBIC 3HAUCHHS U UX BapUalus B 3aBUCUMOCTHU OT THUIIA 33/1a4u;
Paccmotpenue tunnunbix 3agay HUP A9 nns ucnons3oBanusa ['A. DkctpemanbHas OnTuMu3anus
— OCHOBHbIE NpUHLUIEI, cpaBHeHUE ¢ ['A. Paccmorpenne EO-1 anroputMa Ha OCHOBE CIIMHOBBIX
CTeKoJI; TocTouHCcTBa U HepocTaTku EO-1. O606mennas EO-t; aHann3 JOCTOMHCTB M HEIOCTATKOB.
Hctopust Bo3HuMKHOBeHH SA. AusroputM Metpononuca. ®opmanuzoBanHbeiii SA. OcHOBHbIE
napamMeTpsl SA W NpUHIMIB UX BapbupoBaHus. O030p npodnem HUP D nns ucnosb3oBaHus
AKCTPEMaIbHON 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
HelpoHHBIX ceTell. O030p CYMIECTBYIONIMX THIIOB HEHUPOHHBIX CETeH, OCOOCHHOCTH UX
MCoib30Banus 1iis pemenus 3aaad HP. OcHoBHbBIEC IPUHIMITBI pealIn3alliil HEHPOHHBIX CETEH Ha
OCHOBE MHOTOCJIOMHOTO MepcentpoHa. MeToabl KiacTepu3allid, MPUMEPhl HCIOIb30BAHUS B
3agayax 9. Meroasl TIIyOMHHOTO OOydYeHHs, OCOOCHHOCTH, WEpPCIEKTUBBI PA3BUTUS W

UCIIONIb30BaHus B uHAycTpuu. [Ipumepst 3agau A3 mist 3¢ HEeKTUBHOTO UCTIOIB30BAHMS HEHPOHHBIX
CEeTeN..

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

Mortuanus /IBAB, kiaccudukanus MeTonoB ux 0030p. MeTos norcka HauXyIIIux ClieHApHUEB
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. OcHOBHBIE MOJIOKEHHUS aHAJIM3a HEOTIPEIETICHHOCTEMH;
2. Ucnonb3oBaHue HEMPOHHBIX ceTel B 3aadax S09;
3. Texnomnorus pemeHus cinoxHbix 3a1a4 HUP S5 Ha ocHOBE SKCTpeMaabHON ONTUMHU3AIUN
U aJITOpUTMa UMUTalMu oTxura (simulated annealing);
4. Texnonorus pemenus cinoxubix 3a1a4 HUP 10 Ha 0cHOBE reHeTHYECKOro aaropuTMa;
5. Opranu3anus nmapauiebHbIX BRIYUCICHUN Ha ocHoBe PVM, MPI;
6. OCHOBHBIE TOHATHUS UCIIOJIB30BAHUS KOMITBIOTEPHBIX PACUETHBIX KOJIOB JUISl aHAIIA3a
oesonacHoct ADC;
7. Ucnionb30BaHNE COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTH JIJIs1 BEPOSITHOCTHBIX OLIEHOK B
a"anuse 0ezomnacHoctu ADC;
8. Ucnonp3oBanue kapT peskuMoB noToka B koae RELAPS;
9. OcHOBHBIE 0COOEHHOCTH KOMIIbIOTepHOTO KoJ1la RELAPS;
10. OcHOBHBIE MOJOKEHHS MOJIETUPOBAHUS aBAPUIHBIX MTPOLIECCOB HA OCHOBE COBPEMEHHBIX
KOMITBIOTEPHBIX KOJIOB;
11. MonenupoBanue cnenuanusupoBaHHoro ooopynosanus ADC B RELAPS;
12. Monenu cnienuansHbIX nporeccoB B RELAPS;
13. KoMmbtoTepHbI€ TEXHOIOTUU MAPAIIIETbHBIX BHIYUCICHH;
14. OcuoBHbIe 3aMbIKarone mojgend RELAPS;
15. MonenupoBaHue HEUTPOHHON KUHETHKH, TETUIOBBIX CTPYKTYP U CUCTEMBI YIIPABICHUS U
samuTel ADC.

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 KOMIIeTEeHIIU

3ariaHupOBaHHbIE PE3YIbTaThl 00Y4YEHHUS 110

Howmep paznena
JUCHUTIIUHEI (B

OueHo4yHOE CPEeACTBO
(TUII 1 HAUMEHOBAHUE)

Konpr
TUCIUILTNHE COOTBETCTBUH C
WHNKATOPOB
(B COOTBETCTBUH C pa3zeiioM 1) n.3.1)
1 ]2 3
3HaTh:
OCHOBHBIE CYILIECTBYIOIIHE MTOAXO0/IbI B 00JIaCTH TectupoBanure/MeTobl aHANTU3 HEONPEIEICHHOCTEN U
aHaynza 6ezonacHoctu ADC YyBCTBUTEIBHOCTH, aHaIu3 aBapuil Ha ADC, ymeHue paboraTh
1o + C HOJJAJIM3AIIMOHHBIMU CXEMaMU PACUETHBIX KOJIOB
TectupoBanne/OCHOBHBIE TOIXOABI B 00JIACTH aHATN3a
6e3omacuoctu ADC
Ha0Op THIMWYHBIX 33/1a4 C MPUMEHEHHEM TectupoBanre/MeTo bl aHATIN3 HEOTIPECIICHHOCTEH U
KOMITBIOTEPHBIX TEXHOJIOTHI B 00JIaCTH SACPHOMA YyBCTBUTEILHOCTH, aHanu3 aBapuii Ha ADC, ymeHue paboraTh
JHEPTETHKH U TEIIO(DH3UKU U-20mK1 + C HOJJAJIM3AIIMOHHBIMHA CXEMaMHU PACUETHBIX KOJIOB
TectupoBanre/OCHOBHBIE MTOAXO/BI B 00JIACTH aHATU3a
6e3onacHocti ADC
OCHOBHBIE MAaTEMaTHUYECKHE MOJXO/IbI, TectupoBanre/MeTo1bl aHATTU3 HEOTPEIEIEHHOCTEN U
HCIOJIb3YEMBIE B COBPEMEHHBIX PACUETHBIX N-lonk-2 + + | 4yBCTBUTEIHHOCTH, aHANIN3 aBapuii Ha ADC, ymeHnue paboraTth
MeToJiax aHanmu3a 6e3omacHoctu ADC C HOJJAJIM3AIIMOHHBIMU CX€MaMHU PACUETHBIX KOJIOB
COBpEMEHHBIC KOMITEIOTEPHBIC TEXHOJIOTHH, TectupoBanne/MeTonbl aHAIN3 HEOTIPEIETEHHOCTEH U
HCIOJIb3YEMBIE B PACUETHBIX METOJaX aHAIHU3a YyBCTBUTEIHHOCTH, aHaNu3 aBapuii Ha ADC, ymeHue padoTaTh
0e3onacHoct ADC UJ-20mk-2 + + + C HOJIAJTM3AIIMOHHBIMU CXEMaMH PACUETHBIX KOJIOB
TectupoBanre/OCHOBHBIE MOAXOABI B 00JIACTH aHATK3a
6e3onacHocti ADC
COBpEMEHHBIC KOMITBIOTEPHBIC METOBI IS TectupoBanue/Vcnonb3oBanre METO10B TI100aTbHON
HAyYHBIX UCCIIEAOBAHUN ONTUMHU3AINH U HEUPOCETEBBIX TEXHOJIOTUH JIJIsl HCCTIEI0OBAHUS
cioxHbIX cucteM ADC
W-1lonk-s +
TectupoBanne/CoBpeMeHHbIE KOMITBIOTEPHBIE METO/IBI
HAyYHBIX UCCIICJIOBAHMIA, UCTIOJIH30BAaHNE COBPEMEHHBIX
BBIYHCITUTENLHBIX TEXHOJIOTHUN /IS TOCTHUKEHHSI HAUOOIBITIEeH
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3(PEKTUBHOCTH PacUeTOB

YMmerh:

BBIOpATh MPAaBWJIBHBIN METO/I aHATIHM3a IS
TUIUYHBIX POOJIEM B 00J1aCTH SAEPHOM
SHEPreTUKU U TEeTIIOPHU3UKH

TectupoBanre/MeTonbl aHAIM3 HEOTIPEICTCHHOCTEH U
YyBCTBUTEIHHOCTH, aHaNN3 aBapuii Ha ADC, ymenue paborath
C HOJTAJTM3AIIMOHHBIMU CXEMaMH PACUYETHBIX KOJIOB

NJI-1onk-1 TectupoBanne/OCcHOBHBIE MTOIXOBI B 00JIACTH aHATTN3a
6e3omacuoctu ADC
TectupoBanmne/DIEeMEHTHI CUCTEMHBIX PACUETHBIX KOJIOB HA
npumepe Relap5. Ananus aBapuii na PY BBOP-440/B213
B 3aBUCHMOCTH OT THIIA PEIIAEMOU 3a/1a4n TectupoBanune/MeTo bl aHATH3 HEOTPEACTICHHOCTEH U
BbIOpaTh HanboJiee MOAXOASIIIUI METO 1 YyBCTBUTEIBHOCTH, aHAIN3 aBapuil Ha ADC, ymenue paborath
COCTaBUTh AJITOPUTM €T0 PUMEHEHUs B o0nacTu C HOJJAJIN3allMOHHBIMU CXEMaMU PACUETHBIX KOJIOB
ananuza 6ezonacHoctd ADC
N-20rk-1 TectupoBanune/OcHOBHBIE TOJXO/IbI B 00JIACTH aHAIU3a
6e3omacuoctu ADC
TectupoBanue/DaeMEHTbl CUCTEMHBIX PACUETHBIX KOJIOB Ha
npumepe Relap5. Ananus aBapuit Ha PY BBOP-440/B213
HCIOJIb30BaTh COBPEMEHHBIE MaTEMaTHUECKHE TectupoBanure/MeTobl aHANTU3 HEONPEEIEHHOCTEN U
METO/IbI B 33/1aUax TEIUIOMU3UKH U SICPHOM YyBCTBUTEIHHOCTH, aHANIN3 aBapuii Ha ADC, ymenue paborath
SHEpPreTUKU 1ok C HOJIAJIM3AlIMOHHBIMH CXEMaMH PacueTHbBIX KOJ0B
TectupoBanue/DneMeHTHl CHCTEMHBIX PaCUETHBIX KOJIOB Ha
npumepe Relap5. Ananus aBapuii Ha PY BBOP-440/B213
Ha OCHOBE MPUMEHEHUSI KOMITbIOTEPHBIX TectupoBanue/Mcnonap3o0BaHne METOJI0B II100aTBHOMN
TexHoJoruil B obnactu 6e3onacHoctu ADC V201112 ONTUMHU3ALMU U HEHPOCETEBBIX TEXHOJIOTUH JIJIs1 HCCIIEI0BaHNUS
MIPaBUJILHO MPOBECTH aHAIN3 aBAPHMHBIX ) cioxHbIX cucteM ADC
cutyanmii Ha ADC
Ha OCHOBE PacYeTHOI'O aHAJIN3a TectupoBanue/Mcnonap30BaHne METOJIOB II100ATBHOMN
TerIo(pU3NUecKHX 3a7a4 AAepPHON SHEPTeTUKH ONTUMHU3AIMU U HEHPOCETEBBIX TEXHOJOTUH /1JIsl UCCIIEAOBAHUS
[IPaBUJILHO IIPUMEHUTH KOMIIBIOTEPHBIE N/1-20nk-3 cinoxHbIX cucteM ADC

TEXHOJIOTHH JIJIsl TPEICTABJICHHS TIOTYYE€HHBIX
pe3yIbTaTOB
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

®dopma peanmszanuu: Y cTHas Gpopma
1. Ucnonp30BaHre METOJIOB II00AILHON ONTUMHU3AIUU ¥ HEHPOCETEBBIX TEXHOJIOTHN JIS
uccienoBanus cioxHbIX cucteM ADC (TectupoBanue)
2. MeTo/pl aHaIM3 HEOIPEIETIEHHOCTEN U YyBCTBUTEIBHOCTH, aHaIn3 aBapuil Ha ADC,
yMeHHe paboTaTh ¢ HOIAJIN3aMOHHBIMU CXEMaMU pacyeTHbIX KoJ0B (TecTupoBaHue)
3. OcHoBHbIe MOAX0/BI B 00sacTH aHanm3a 6e3onacHoctu ADC (TectupoBanue)
4. CoBpeMeHHbIE KOMIIBIOTEPHBIE METO bl HAYYHBIX UCCIIEIOBAHUIA, UCTIOJIH30BAHUE
COBPEMEHHBIX BBIYMCIUTEIBHBIX TEXHOJIOTHHA /IS JOCTHKEHHUS HanOobIel 3 QeKTHBHOCTH
pacueroB (TectupoBaHue)
5. DnemMeHThl CUCTEMHBIX pacueTHBIX K0/10B Ha npumepe RelapS. Ananus aBapuii Ha PY
BB3P-440/B213 (TectupoBaHue)

bamibHO-pedTUHTOBAs CTPYKTYpa AUCLMILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyTOUYHAS aTTECTALUS MO JUCIUIINHE
Ixzamen (Cemecmp Nel)
B cootBerctBuu ¢ [lonoxeHnem o 6auibHO-pEUTUHTOBOM cucteMe aiisi cTyaeHToB HUY «MDOW».

B numiom BeIcTaBIsieTCs omieHKa 3a 1 cemecTp.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. BopoGseB, 1O. b. Brinonnenue pacuerHoro ananuza 6e3onacHoctd ADC ¢ TOMOIIBIO
CUCTEMHOTI'0 TEIUIOTUIPABINYECKOT0 KOJ1a YIyUYIIeHHOHN OlleHKU. JIabopaTOpHBIN MPaKTUKYM :
yuebHoe nocobue 1o kypcy "MHTerpupoBaHHble IPUKIIAJAHbIE CUCTEMBI" 110 HAIIPABICHUIO
"Texnauveckas pusuka" / FO. b. Bopooses, FO. B. Ilapdpenos, Mock. suepr. un-t (MOU TY). — M. :
Usnarensckuii nom MOU, 2009. — 48 ¢. — ISBN 978-5-383-00391-6.
http://elib.mpei.ru/elib/view.php?id=1436;

2. baiibakos, B. JI. Koapl 11 pacuera siiepHbIX peakTopoB : Y4yeOHoe mocoOue 1Mo CrenualbHOCTH
"ATtomHbIe nekTpocTanuu 1 ycranoBku'" / B. JI. baitbakos, FO. b. Bopooses, B. /1. Ky3Heros,
Mock. suepr. u-t (MOU TVY). — M. : U3a-Bo MOU, 2003. — 163 c. — ISBN 5-7046-0939-2.;

3. ABepkuH, A. H. VckyccTBeHHbIE HEHPOHHBIE CETU U T€HETHYECKHE aIrOPUTMBI | yueOHOe
nocobue 1o xkypcy "HeTrpaaunnonHbsie MoJiesid BeIYUCIeHUNA" 110 HanpaBnenuto "MHudopmaTuka u
BerunciuTenbHas texuuka" / A. H. Asepkun, E. B. Jlensmukosa, Hai. uccnen. ya-t "MOU". — M. :
N3n-Bo MDOMU, 2014. — 68 c. — ISBN 978-5-7046-1547-7.,

4. BoeBoaus, B. B. [1apannensHblie BorunciaeHus : YuebHoe nocodue i By30B IO HAIIPABIICHUIO
510200 - ITpuknagnas matematuka U uHopmatuka / B. B. BoeBoaun, Bi. B. Boesonun. — CII0. :
BXB-IletrepOypr, 2004. — 608 c. — ISBN 5-941571-60-7.;

5. Ky3uenos, 0. H. Tenmoobmen B npoGieme 0e3onacHoCTH saepHBIX peakTopos / FO. H.
Kysneros. — M. : Dueproatomm3aar, 1989. — 296 ¢. — ISBN 5-283-03743-6.;
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6. A. B. 3opun, M. A. ®enorkun- "Metoasl MonTte-Kapiio 15 mapanienbHbIX BBIYUCIEHUN",
NznarensctBO: "MockoBckuii ['ocynapcTBennbiii YauBepcutet'", Mocksa, 2013 - (193 ¢.)
https://biblioclub.ru/index.php?page=book&id=595708.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. Office / Poccuiickuii maket o(hUCHBIX IPOrpam;

2. Windows / OnepanrionHas cucrema cemeiictsa Linux;

3. GNU Compiler Collection.

5.3 UuTepHeT-pecypcsl, BKI0OYas nNpodeccHoHATbHBIE 023bl TAHHBIX U HH(POPMAIHOHHO-
CIIPaBOYHbIE CHCTEMbI:

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

2. Hayunas sjiekTponHasi oudamnoreka - https://elibrary.ru/

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

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

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

6. DnexkTponnas 6udmorexka MOU (36 MIOMU) - http://elib.mpei.ru/login.php

7. ba3a oTKpBITHIX JaHHBLIX MUHHCTEPCTBA TPYAA U COUMATBbHOM 3a1IUTHI PO -
https://rosmintrud.ru/opendata

8. Ba3za OTKPBITHIX JaHHBIX MPO(ecCHOHATBHBIX CTAHIAPTOB MUHHCTEPCTBA TPYAA U
conmnajbHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

9. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUHYECKOro pa3Butusi PO -
http://www.economy.gov.ru

10. ba3a oTKpbITHIX AaHHBIX PochuumonnTopunra - http://www.fedsfm.ru/opendata
11. OTkpbITas ynuBepcuterckas nHgpopmannonHas cucrema «POCCHUSD» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeeHus Homep ayauropumn, OcHamenue
HAHMEHOBaHHUe
YueOHbIe ayAUTOPUH IS T-320, YueOnas CTOJ, CTYJI, MyJIbTUMEIUINHBINA TPOEKTOP,
IIPOBEICHUS JIEKLIMOHHBIX ayAUTOpHUS JKpaH, 10CKa MapKepHasi, KOMIIbIOTED

3aHATUHI U TEKYIIETO
KOHTPOJIS

MEPCOHAIIbHBIN

T-303, YueOnas
naboparopus

VYyeOHble ayAUTOPUH IS

MMPOBEACHUA ITPAKTUYCCKUX CE€Th C BBIXOJO0OM B I/IHTepHeT,

CTYyJI, CTOJI HHCBMGHHbIﬁ, KOMIIBIOTCPHAA

3aasatuit, KP u KII

TMHAMAYECKHX
npoueccos ADC

MYJIbTUMEANMHBIN POEKTOP, IKPaH,
yKa3Ka ja3epHas, J0CKa MapKepHas,
KOMITBIOTEP NEPCOHATBHBIN

YueOHbIC ayAUTOPUH IS

[IPOBEACHUS
IIPOMEKYTOUHON
aTTecTanuu

T-305, YueOnas
ayuTOpus

CTOJI, CTYJI, KOMIIBIOTEPHAS CETh C
BBIXOZOM B IHTEpHET, MyJIbTUMEIUUHBII
MPOEKTOP, IKPaH, TI0CKa MapKepHasi

ITomemnienus ais

CaMOCTOSITENIbHON PabOTHI

HTB-303, JlexknimonHas
ayAUTOpHUS

CTOJI KOMITBIOTEPHBIN, CTYJ, CTOJ
MMMChbMEHHBIN, BEIIANIKa A1 OJICXKIbI,
KOMIIBIOTEPHAS CETh C BBIXOJIOM B
HNHTEepHET, KOMIBIOTED NEPCOHAIIBHBINM,
MIPUHTEP, KOHAUIIUOHED

ITomentenus mis
KOHCYJIbTUPOBAHHMS

T-305, Yyebuas
ayJIUTOPUS

CTOJI, CTYJI, KOMIIBIOTEPHAsI CETh C
BBIX0JIOM B MIHTE€pHET, MyJIbTHUMEINHHBIN
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MIPOEKTOP, IKPaH, JOCKa MapKepHas

[TomemeHus st XpaHEHUS
o0opyIoBaHUs U y4€OHOTO
WHBEHTapS

T-317, IlomemeHne
y4eOHo-
BCIIOMOTATEIHLHOTO
TepcoHasa

CTOJ, CTYJI, IKad, TyMOa, KOMIbIOTEpHAs
CETh C BBIXOZOM B MIHTEpHET, KOMITBIOTED

IIEpCOHAJIBHBIN, IPUHTED

16




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

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

MeTto/1b1 aHaIM3 HEOIPENETIEHHOCTEN U YyBCTBUTEIBHOCTH, aHaJIN3 aBapuil Ha ADC, ymeHue
paboTaTh C HOJAIM3ALMOHHBIMU CXeMaMHU pacdyeTHbIX koJ0B (TectupoBanue)

DJeMeHTHl CHCTEMHBIX PacyeTHBIX KOJ0B Ha mpuMmepe Relap5. Ananus aBapuii Ha PY BBOP-
440/B213 (TectupoBanue)

CoBpeMeHHbIE KOMIIBIOTEPHBIE METO/IbI HAYUHBIX HCCIIEI0BaHUM, HCIIOIb30BAaHUE COBPEMEHHBIX
BBIYUCIIUTENbHBIX TEXHOJIOTUH JUIsl JOCTHKEHUSI HauOouble 3(pheKTUBHOCTH PacueToB
(TectupoBanue)

Mcnonb30BaHue METO0B IN100aTbHON ONTUMU3ALUN U HEMPOCETEBBIX TEXHOJIOTUH JUIs
uccienoBanus cinoxHeix cucreM ADC (TectupoBanue)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Hnnexc KM- | KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4 S
paznena Henens 3 6 10 13 15
KM:
1 OcnoBbI a"Hanu3a 6e3onacHocta ADC ¢
HCIOJIb30BAHNEM KOMIIBIOTEPHBIX TEXHOJIOTUI
11 OCHOBHBIE TOHATHS UCTIOJIb30BAHUS KOMITHIOTEPHBIX + + +
' pacueTHBIX KOJOB A aHanu3a 6ezonacHocTu ADC
1.2 OCHOBHBIE TIOJIOKEHUS aHATN3a HEOTIPEIeTICHHOCTEH + + +
OCHOBHBIE TIOJIOKEHUST MOJICTTUPOBAHUST aBAPUHNHBIX
1.3 MPOLIECCOB HA OCHOBE COBPEMEHHBIX KOMITBIOTEPHBIX + + +
KOJIOB
OcHOBHBIE 0COOEHHOCTH KOMITBIOTEPHOTO KOJIa
2 aHanuza 6ezonacHoctu ADC Ha mpuMepe Kojia
RELAPS
21 OcHOBHBIE 0COOCHHOCTH KOMITBIOTEPHOTO KOJ1a + + +
RELAPS
29 MoaenupoBaHie HEUTPOHHON KMHETUKH, TEMIIOBBIX + + +
CTPYKTYP M CUCTEMBI ynpasieHHs U 3amuTel ADC
23 Hcnonb3oBanue KapT peKMMOB IIOTOKA B KOJIE + + +
RELAPS
2.4 OcHoBHBIE 3aMbIKarone Moaend RELAPS + + +
2.5 Mopenu cniennaibHbIX nponeccoB B RELAPS + + +
26 MopenvpoBaHue CeruaIn3uPOBAHHOTO + + +
' ob6opynoBanuss ADC B RELAPS
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KOMHBIOTepHBIe TEXHOJIOTHHU JJIA pEIICHUS CIIOXKHBIX

3
3agau HUP A5
3.1 OcHoBHsie ocodbennoctu CFD konos + + + +
KoMmmbsroTepHbIE TEXHOJIOTUH ITapaUIEbHBIX
3.2 P! P + + + + +
BBIUUCIICHUM
33 TexHomnorus pemenus caoxHeix 3agad HUP 59 na + + + + +
' OCHOBE QJITOPUTMOB MOUCKA TJI00aTFHOTO ONTHMYMa
3.4 Hcnonb3oBanue HEWPOHHBIX ceTel B 3a1a4yax A9 + + + + +
35 Metoabl TMHAMHAYECKOT'O BEPOSITHOCTHOTO aHAJIU3a + + + + +
' 6e3onacHoctH (JIBAB) ADC
Bec KM, %: | 16 17 25 17 25
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