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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
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 n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

OIIK-1 crtocoben
(bopMyITHPOBATH LIEU
3a/1a4M UCCIIENOBAHMS,
BBIOUPATH KPUTEPHUU
OLICHKH, BBIABIIATH
PUOPUTETHI PEIICHHS
3a1a4

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 cniocoben
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,
HCIIOJIb3YEMBbIC 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 cnocobeH
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 SHEPreTUKH

Meronax aHaiausa 0esormacHoctd ADC.

YMETh:

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

OIIK-3 cniocoben
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 UCCIICIOBAaHHUI

3HaTb.
- COBPEMECHHBIC KOMIIBIOTCPHBIC METObI
AJI1 HAYyYHBIX HCCHeﬂOBaHHﬁ.

OIIK-3 cniocoben
0QOpMIITH PE3yIbTaThI
Hay4YHO-UCCIIEI0BATEIbCKON
JIEeATEIILHOCTH B BUJIE
CTaTel, JOKJIAJ0B, HAyYHBIX
OTYETOB U IIPE3CHTALUHN C
UCIIOJIb30BAHUEM CUCTEM
KOMITBIOTEPHOU BEPCTKU U
aKeTOB 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

JlucuumirHa OTHOCUTCSL K OCHOBHOW INpodeccruoHanbHOM oOpa3zoBarenbHO 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 MOIEITUPOBAHUS U IIPOTPaMMHUPOBAHUS
- 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
TaOJIMI [T BBOJA TETUIOU3MYECKUX CBOWCTB, 33JaHHE YIPABIIIOIINX MAapaMeTPOB IS pacdera
MEPEXOIHBIX U aBapuitHbIX mpoieccoB ADC. OCHOBHBIE MPHUHIIMIIBI aHATM3a PE3yJIbTaTa 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. UucineHHas Mozaens. (OCHOBHbBIE
TUAPOJMHAMUYECKHE KOMIIOHEHTHI, MoenupyeMble B RELAPS; npuMepsl MoeupoBaHus.

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

MonenupoBanue HEUTpOHHON KHHETUKH peakTopa B RELAPS; ocHoBHBIE ypaBHeHus. [loHsTHE
TEIJIOBBIX CTPYKTYp M ux wucnoas3oBanue B RELAPS; ocHoBHbBIE ypaBHeHus. Mopenn
KOHTPOJIBHBIX IIEPEMEHHBIX M JIOTUYECKHUX IEPEKIYaTelIed; HCIOIb30BAHUE HX A
MOJICJINPOBAHUs BCIOMOraTelbHbIX cUCTeEM ADC; JIOrMYECKHMX DSIIEMEHTOB W CBSI3€d MEXIy
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; 0co6eHHOCTH MOAECTUPOBaHUS 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
ceTel..

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 IOHATHS UCIIOJIB30BaHUS KOMIIBIOTEPHBIX PACUETHBIX KOIOB AJIs aHAJIN3a
oesonacHoct ADC;
2. OcHOBHBIE IIOJIOKEHUS aHAJIN3a HEONPECIIEHHOCTEN;
3. OcHOBHBIE MOJOKEHUS MOJECINPOBAHUSI aBAPUIHBIX MPOIIECCOB HA OCHOBE COBPEMEHHBIX
KOMIIBIOTEPHBIX KOJIOB;
4. OcHOBHBIE 0OCOOEHHOCTH KoMIbIoTepHOTO Koia RELAPS;
5. Mcnonp30Banue KapT peskuMoOB NoToKa B koge RELAPS;
6. OcHoBHEBIE 3aMbIKarompe Mojean RELAPS;
7. Monenu crienuanbsHbIX npoueccoB B RELAPS;
8. MozaenupoBanue cnenuanusupoBanHoro obopyaosanus ADC B RELAPS;
9. MonenupoBaHre HEUTPOHHOM KMHETUKH, TEIUIOBBIX CTPYKTYP M CUCTEMBI YIIPABIECHUS U
3amuTel ADC;
10. KomMnbroTepHBIE TEXHOJIOTUH MAPAJUIENbHBIX BHIYUCICHU;
11. Opranuzainus napauieabHbIX BIYUCICHUN Ha ocHoBe PVM, MPI;
12. Texnonorus pemenus cinoxHbix 3ana4 HUP 150 Ha ocHOBE reHeTHYeCKOro alropuTma;
13. TexHonorus pemenus caoxHbixX 3ana4 HUP S5 Ha ocHOBE 3KCTpeMaIbHOW ONTUMHU3ALMU
U aJiropuTMa UMHUTaIMU oTxura (simulated annealing);
14. Mcnionb30BaHne HEWPOHHBIX CeTEH B 3aa4ax 09;
15. Mcionb3oBaHME COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUH JJIs1 BEPOSATHOCTHBIX OLIEHOK
B aHasn3e OezonacHoctu ADC.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO
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3.5 Koncyabranumn

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

1. O6cyxnenue marepuanoB o keicam pasznena "OcHoBbl aHanmza Oe3zomacHoctH ADC ¢
HCIMOJIb30BAHUEM KOMIBIOTEPHBIX TEXHOJIOTHIT"
2. OO0cyxneHue MarepuaioB 1o Keiicam pasnena "OCHOBHbIE 0COOEHHOCTH KOMIBIOTEPHOTO
koja ananu3a 6ezonacuHoctu ADC Ha npumepe koga RELAPS"
3.  OOcyxaeHue MaTepuayioB Mo kKeiicam pasena "KoMnbloTepHbIe TEXHOIOTHH TSI 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 ¢
KCMOJIb30BAHUEM KOMIBIOTEPHBIX TEXHOJIOT Wil

2. KoHcynbranuu HampaBlieHbI HA MOJYYCHUE WHIAWNBUAYAIBHOTO 3aJIaHUS JJIS BBITIOJHEHUS
KOHTPOJBbHBIX MEPOINPUATHII 110 pazaeny "OCHOBHbIE 0COOCHHOCTH KOMITBIOTEPHOTO KOJa
ananu3a 6e3zonacHoctu ADC Ha npumepe koga RELAPS"

3. KoHcynbranuu HarmpaBieHbl Ha MOJIYYSHHE WHIUBUYATbHOTO 3aaHUs 7Sl BBITOIHEHHS
KOHTPOJBHBIX MEpOnpHATH 10 pasneny "KoMIbIOTepHBIE TEXHOJIOTHH IS PEIICHHS
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

3ariaHupOBaHHbIE PE3YIbTaThl 00Y4YEHHUS 110
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, aHaNu3 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 pacueTHHIX KOJOB B aHATIM3E
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 aHAIIN3a
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, CrIeUAbHBIX 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 ¢ HOAAIU3AIMOHHBIMH CXEMaMH PACYCTHBIX KOJIOB

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/D1eMEHTbl 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/Iﬁ

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 HEONPEACIEHHOCTEH 1
4yBCTBUTEJIBHOCTH, aHaIU3 aBapuil Ha ADC, ymeHue

COCTAaBHTH AJITOPUTM €TI0 IPUMEHEHHUS B 00MACTH | ] J1-20mk1 paboTaTh C HOJAIHU3ALMOHHBIMUA CXEMaMH PacyETHBIX KOJI0B
ananm3a 6ezonacnoctu ADC T Ve
€CTUPOBaHUE/DJIEMEHTHI CUCTEMHBIX PACYETHBIX KOJIOB Ha
npumepe RelapS. Ananus aBapuii Ha PY BBOP-440/B213
HCIIOJIb30BaTh COBPEMEHHBIE MAaTEMaTHUECKHUE TectupoBanre/MeTo bl aHATN3 HEOTPEACTICHHOCTEH U
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 PACUETHBIX KOJOB Ha
npumepe Relap5. Ananus aBapuii Ha PY BBOP-440/B213
Ha OCHOBE MPUMEHEHUSI KOMITbIOTEPHBIX TectupoBanue/MeTo/ bl aHATIN3a CIOKHBIX aBAPUUHBIX
TEXHOJIOTHH B obnactu 6e3onacHoctu ADC VT-201mc2 cutyauuii Ha ADC ¢ npumenenuem /IBAb
IIPaBUJILHO MPOBECTHU aHAIN3 aBAPHIMHBIX
cutyanui Ha ADC
Ha OCHOBE PacyeTHOI'0 aHaJIW3a TeMI0(PU3NIECKUX TectupoBanue/MeToabl 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 OIIEHOYHEBIE 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. Mcnonp30BaHne pacyeTHBIX KOJI0B B aHanu3e ADC, aHanu3 HEOIIPEIEIEHHOCTEN U
yyBcTBUTEILHOCTH (TecTupoBanue)
2. MeTo/pl aHaIM3 HEOIPEIETIEHHOCTEN U YyBCTBUTEIBHOCTH, aHaIn3 aBapuil Ha ADC,
yMeHHUE paboTaTh ¢ HOJATH3AMOHHBIMH CXeMaMH1 pacyeTHbIX KoaoB (TectupoBanue)
3. Metozp! aHasM3a CI0KHBIX aBapuiHbIX cuTyauuid Ha ADC ¢ npumenenuem [IBAB
(TectupoBanue)
4. Meto/1bl MapaJliesIbHbIX BbluKcIeHUH. [IpuMeHeHne anropuTMoB oucka riio0aabHOro
ontumymy B HUP 513 (TectupoBanue)
5. OcHoBHbIE TOX0/bI B 001acTu aHanu3a 0ezonacHoctu ADC (TectupoBaHue)
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 pacYeTHBIX KOJ10B Ha npumepe RelapS5. KapTsl pexxumoB notoka 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 mpumMepe 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 ¢ Ilonoxxenuem o 6amibHO-peTHHIOBOM cucteme i ctyaeHToB HUY «MOU».

B numnioMm BBICTaBIsE€TCA OIIEHKA 3a 1 CEMECTD.

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
CHCTEMHOTI'0 TETJIOTHIPABINYECKOT0 KOJa YIyUIIeHHOW OlleHKHU. JITabopaTOpHBII NPaKTHKYM :
yuebHoe rmocobue 1o Kypey "MHTerpupoBaHHbIe TPUKIAIHBIE CUCTEMBI" 110 HATIPABIICHUIO
"Texuuueckas ¢usuka" / FO. b. Bopobses, 0. B. [lapdenos, Mock. suepr. ua-t (MOU TY) . — M.
: Usparensckuii mom MDOU, 2009 . — 48 c. - ISBN 978-5-383-00391-6 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=1436;
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2. baiibakos, B. JI. Koap! 11st pacuera siiepHbIX peakTopoB : Y4yeOHoe TocoOue 1Mo CrenualbHOCTH
"ATtomHbIe nekTpocTanuu 1 ycranoBku'" / B. JI. baitbakos, FO. b. Bopooses, B. /1. Ky3Heros,
Mock. suepr. un-t (MOU TY) . — M. : Uzn-Bo MDU, 2003 . — 163 c. - ISBN 5-7046-0939-2 ;

3. ABepkuH, A. H. MckyccTBEeHHBIC HEHPOHHBIE CETH M T€HETUYECKHUE aJITOPUTMBI : ydeOHOE
nocobue 1o kKypcy "HeTpaauunonnsie MoJiesy BeIMUCIeHHNA" 110 HanpaBieHuio "Mudopmartuka u
BeIYMcIUTeNbHas TexHuka" / A. H. Asepkun, E. B. Jlensmukosa, Hair. uccnen. ya-t "MOHU" . — M.
: U3n-Bo MOU, 2014 . — 68 c. - ISBN 978-5-7046-1547-7 .,

4. Boeroaun, B. B. Ilapannensabie BeIauciaeHus : Y4eOHoe mocoOue /1 By30B 10 HaNpPaBJICHUIO
510200 - ITpuknagnas matematuka 1 nuapopmatrka / B. B. Boesonun, Bi. B. BoeBogun . — CII6. :
BXB-Ilerepoypr, 2004 . — 608 c. - ISBN 5-941571-60-7 .;

5. Ky3uenos, 0. H. Tenmmoobmen B mpoGieme 6e3onacHocT siaepHbIX peaktopos / FO. H.
Kysnernos . — M. : Dueproaromusnar, 1989 . — 296 c. - ISBN 5-283-03743-6 .;

6. A. B. 3opun, M. A. ®enorkun- "Metoasl MonTte-Kapiio 115 mapanienbHbIX BBIYUCIEHUN",
N3narenscTBO: "MockoBckuii ['ocynapcTBennbiii YauBepcutet'", Mocksa, 2013 - (193 ¢.)
https://biblioclub.ru/index.php?page=book&id=595708.

5.2 JInleH3M0HHOE ¥ CBOOOTHO PACTIPOCTPaHsieMOe MPOrpaMMHOe o0ecneYeHne:
1. Office / Poccuiickuii makeT 0o(hUCHBIX IPOrpamm;

2. Windows / OnepanrionHas cucrema cemeicTra Linux;

3. GNU Compiler Collection.

5.3 UnTepHeT-pecypcsl, BKJAOYas NpodeccHoHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. Hayunas sJiekTpoHHasi 6udamorexa - https://elibrary.ru/

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

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

5. 9BC "KoncyabsTanT crygenra' - hitp://www.studentlibrary.ru/

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

7. ba3a oTKpBITBHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMATbHOM 3a1IUTHI PO -
https://rosmintrud.ru/opendata

8. ba3a oTKpBITHIX JaHHBIX NPO(ecCHOHAIBHBIX CTAHAAPTOB MUHHCTEPCTBA TPYAA U
couuaiabHoi 3aumthl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

9. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOro pa3BuTus PO -
http://www.economy.gov.ru

10. ba3a oTKpbITHIX JaHHBIX PochuamonnTopunra - http://www.fedsfm.ru/opendata
11. OTkpbITas ynuBepcuterckas nHgpopmaunonHas cucrema «POCCHUSD» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HAaUMCHOBAaHUC
VY4eOHble ayAUTOpUH IS T-320, Yuebnas CTOJI, CTYJI, MyJIbTUMEIUMHBIA ITPOEKTOP,
[IPOBEICHUS JICKIIUOHHBIX ayIUTOpUs JKpaH, JO0CKa MapKepHasi, KOMIIBIOTED
3aHATUHI U TEKYILErO MIEPCOHAIIBHBIN
KOHTPOJIA
YueOHbIC ayAUTOPUH IS T-303, YueOnas CTYJ1, CTOJI MUCbMEHHBI, KOMIBIOTEPHAS
IIPOBEICHUS IIPAKTUYECKUX nabopaTtopus CeThb ¢ BBIXOJAOM B lHTEpHeT,
3anstuil, KP u KII JTAHAMUYECKUX MYJIbTUMEIUNHBINA TPOEKTOP, IKPaH,
npoueccos ADC YKa3Ka Jla3epHasi, J0CKa MapKepHas,
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KOMITBIOTEP NEPCOHATBHBIN

VY4eOHble ayIUTOPUH IS

T-305, Yuebuas

CTOJI, CTYJI, KOMIIBIOTCPHAs CCTh C

IIPOBEICHUS ayJIUTOpUs BBIX0ZI0M B MIHTEpHET, MyJIbTHME TN HBIH
MIPOMEKYTOUHOM MIPOEKTOP, FKPaH, TOCKa MapKepHas
arrecTanuu
ITomerienus mst HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITEIILHON paOOTHI KomMrieroTepHbIii IMACHbMEHHBIN, BEIIAIKA JUIS OJEXKIbI,

YUTaIbHBIN 3aJ1

KOMIIBIOTEpPHAS! CETh C BBIXO/IOM B
HNHTepHeT, KOMIIBIOTEDP NEPCOHAIBHBIN,
MIPUHTEP, KOHJIULIUOHED

IMTomemnenus misa
KOHCYJIbTUPOBAHUS

T-305, YuebHas
ayIUTOpHs

CTOJI, CTYJI, KOMIIBIOTEPHAs CETh C
BBIXOJOM B HTEpHET, MyJIbTUMEIUMHBIN
MIPOEKTOP, IKPaH, I0CKa MapKepHasi

[Tomerienus st XpaHeHUs
o0opynoBaHus U y4eOHOTO
WHBEHTAPS

T-317, IlomemeHne
y4eOHO-
BCIIOMOTaTEIHLHOTO
TepcoHasa

CTOJI, CTYJI, IKad, TyMOa, KOMIIbIOTEpHAS
CETb C BBIXOZOM B MIHTEpHET, KOMIIBIOTED
IIEPCOHAIIBHBIN, IIPUHTEP
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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
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20
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