defepanbHOe rocy1apcTBEHHOe aBTOHOMHOE 06pa3oBaTe/IbHOE
yUpeXeHWe BbICLLEr0 06pa3oBaHUs
«CaHKT-IMeTepbyprcKumii HaLuMoHasbHbIA UCCc/eaoBaTelbCKUIA YHUBEPCUTET
MHDOPMALMOHHBIX TEXHONIOTUIA, MEXAHWUKN 1 ONTUKM»

YTBEPXJAHRO
Mo Hay4HoI paboTte

PABOYAA NMPOIrPAMMA ANCUNTNNHBI

61.B.04.1 KomnbloTEPHOE MOAEIMPOBaHMe NPOLECCOB

HanpasneHne noaroToBKu: 13.06.01 SneKTpo - 1 Ten/I03HepreTMKa

HanpaB/ieHHOCTW: 05.04.03 MaLumHbI 1 annapaTsl, NPOLECChI
XONOANNbHOW Y KPUOTEHHON TEXHUKW, CUCTEM
KOHAULMOHNPOBAHNSA Y XKM3HeobecrneyueHns

Kesanngpukaumsa BbinyCKHMKA Viccneposatens. [NpenogasaTenib-uccnefoBartesib

dopma 06yyeHUs OuHasa

CaHkT-lMeTepbypr
2018 r.



Paboyas nporpaMma cocTaB/ieHa Ha OCHOBaHWMW 06pa30BaTe/IbHbIX CTaHAAPTOB BbICLIErO
06pa3oBaHMs MO HanpaB/eHNO MOArOTOBKM Hay4HO-MeAarormyecknx KaapoB B acrnvpaHType,
CaMOCTOSATE/IbHO  YCTaHaB/MBaeMbIM  (hefepasibHbIM  FOCYAapCTBEHHbIM  aBTOHOMHbIM
0bpasoBate/ibHbIM  yUpeXaeHNeM BbicLlero  obpas3oBaHust  «CaHKT-IeTepOyprckuil
HaLMOHa/bHBIA 1CCNefoBaTeIbCKUA YHUBEPCUTET UH(OPMALMOHHBIX TEXHOMOMNIA, MEXaHUKN 1
ontukn» (CYOC YHusepcuteta UTMO):

Kopg 1 HameHoBaHue PekBU3NTLI Npukasa 06 yTeepxaeHnn CYOC
Hanpas/iIeHNs MNOAroTOBKU YHusepcuteta NTMO

13.06.01 3nekTpo- 1 TennotexHuka  [prkas pekTopa oT «31» aBrycta 2018 r. Ne843-op
PelleHne Y4yeHoro coseta oT «26» mapTa 2018 r. Ne 5

Mporpammy paspaboTan:
bapaHeHko A.B., A.T.H._

Mporpamma ogo6peHa Ha 3acegaHnn HTC YHusepcuteta MTMO npoTokon mNg? o1 _al
0$. 2018 ropga

MecTo AMCUMNANHBI B CTPYKTYpPe y4ebHOro niaHa:

bnok 1 AucumnavHel (Mogynu), BapuaTMBHasA YacTb

dopma 06y4yeHUA: 0YHas

Mop 06yuyeHus: 2

CemecTp: 3

dopma aTTecTauum: aKameH

CemecTp
Bup featenbHocTu 3
3aHATUIN B KOHTaKTHOM (hopMe, Yac. 20
13 HUX NTEKUMK, Yac. 8
13 HUX Hay4HO-NPaKTUYECKMX 3aHATUN, Yac. 8
13 HUX NPOMEXYTOUHOW aTTecTauun (BKIoYas 4
KOHCY/NbTauumn), yac.
CamocTosTenbHasa paboTa, yac. 124
Bcero yacos 144
Bcero 3a4eTHbIX eauHUL, 4



AnHoTauns K padodeii nporpamMme JTHCUHILIMHBE
«KoMnbloTepHoe Mo1e/IHPOBAHHE NPOLECCOB KPHOTEHHBIX CHCTEM)

Jincumruinga  «KoMIbOTEpHOE  MOJICTMPOBAHHE  MPOIECCOB  KPUOTEHHBIX CHCTEM»
pearH3yerca B paMKax o6pa3oBareibHON MpOrpaMMbl BBICIIErO 00pa3oBaHHs — MPOrpaMMbl
MOJATOTOBKH HAYYHO-IIEJarOrHYeCKUX KaJpOB B aclMpPaHType IO HAMpaBJICHHIO MOArOTOBKH
13.06.01 DneKTpo- 1 TEMIOTEXHUKA O OYHOU (popMe 00yHEHHS HA PYCCKOM A3bIKE.

Pazaesanl paboueil nporpaMmel

1. Mecto  AMCUMIUIMHBI B CTPYKTYpe  OCHOBHOH  MPO(ECCHOHATBHOM
obpa3zoBaTeIbHOM Mporpammsl Beicurero odpazosanus (OI1OIT BO).

2. [InaHupyeMble pe3ynbTaTbl O0yUeHHS MO JUCLMILIMHE.

3. CrpykTypa U coepx aHue JUCIUIIIHHBL

4. Texyuuit KOHTPOJIb U MPOMEXYTOYHAs aTTECTALHA.

5. YuebHo-MeToiueckoe U HHOPMAIHOHHOE 0OecrieYeHHEe AUCLHITIMHBL.

6. MarepuanbHO-TeXHHUYECKOE 0OeceyeHHe JUCLUIUIUHBL.

7. DOH/IBI OLIEHOUYHBIX CPEACTB TEKYLIEro KOHTPOJIA U MPOMEKYTOUHOHN aTTeCTAIlHH.

1. MecTo qucuuniannsi B ctpykrype OIIOII BO

Jucuunmuaa «KoMmnproTepHOE MOJETMpOBaHME IMPOLIECCOB KPHOI€HHBIX CHCTEM»
peayu3yeTcs B TPETheM CEMECTpe B paMKax BapUaTUBHOH YacTH AMCLMILIMH (MoayJiei) broka 1.
JlaHHas JUCLHMIUIMHA CO3JaeT CHCTEMHOE Hay4HOE 3HaHHE B IpodecCHOHATBHOM 00JIacTH
oOyuatouerocs, GopMupyeT 3HaHHE KOMIBIOTEPHOr0 MOJEIHPOBAHUS (PHU3UUYECKUX IPOLIECCOB
M €ro OrpaHHYCHWH, pOJHU KOMIBIOTEPHBIX TEXHOJOTHH B MOJCIUPOBAHUU (PUIMYECKUX
IIPOLIECCOB, OTPAHHUCHHUS U BOBMOXKHOCTH COBPEMEHHOMH BBIYUCIHTENILHON TEXHUKH, POPMHUPYET
HaBbIKH paboOThl ¢ CHCTEMaMH aBTOMATHU3MPOBAHHOTO KOMIIBIOTEPHOTO MOJEIUPOBAHHUS,
HEOOXOAUMbIE [T MPOoPEeCCUOHATBHON eATEILHOCTH.

2. IlnaHupyemsie pe3y abTaThl 00YUEHHUSI N0 THCHHIITIHHE

Jucuuninuna «KoMmnbroTepHOE MOJETHPOBAaHHME MPOILECCOB KPHOTEHHBIX CHCTEM»
HamnpasJieHa Ha ¢popmupoBanue komnereHuHu YK-1: criocoOHOCTb K KpUTHYECKOMY aHAJIH3Y U
OLICHKE COBPEMEHHBIX HAyYHbBIX JOCTHXECHHM, I'CHEPUPOBAHHIO HOBBIX MJACH [MpPU pEUICHHH
HCCIIE0OBATENILCKMX U MPAKTUYECKHUX 33/1a4, B TOM YHCJIC B MEKIAUCHHUIUTHHAPHBIX 00JacTsX,
komnereHuuH YK-3: rotoBHocTe ydacTBoBaTh B paboOTe POCCHHCKHX H MEXAYHApPOHBIX
HCCJICJIOBATENIbCKMX KOJUIEKTMBOB IO PELICHHIO HAYYHBIX W HayyHO-0Opa3oBaTeNIbHBIX 3aj1ad,
komnereHund YK-5: crnocobHocTh myaHupoBaTh W peliaTh  3aJauyd  COOCTBEHHOTO
NpoQEeCcCHOHANbHOrO M JIMYHOCTHOro passuthsa, Kommerenunn OIIK-1: CnocoGHocts
CaMOCTOSTENHHO OCYIIECTBIIATh Hay4YHO-HCCJIEJOBATEIILCKYIO JIEATEIbHOCTD B
COOTBETCTBYIOIEH NpodeccHOHANBHON 00JIaCTH € HCMOJMB30BAHMEM COBPEMEHHBIX METO/IOB
UCCJIEIOBaHHS M HH(OPMALlMOHHO-KOMMYHHMKALMOHHBIX TeXHONorhi, komnerenuun OITK-2:
TOTOBHOCTH K MPEMOAaBaTE/ILCKOH JEATENIBHOCTH MO OCHOBHBIM 00pa3oBaTeibHbIM IIporpaMmam
BBICIIICTO 00PA30BaHHUS 6 HACHU CIEOYIOULUX Pe3YIbHANO8 00YHeHUA:

dopmupyeMblie

KOMIIETEHIIU K [InanupyeMsble pe3yabTaThl 00yYeHUS M0 JUCHHUIUTMHE (MOIYIIIO)
(kox

KOMIETEHIINH )
YK-1 YMeTs:




YK-3

YK-5

Ork-1

OriK-2

Y5 (YK-1) npoBoAnTL OpUTrHa/IbHbIE UCCEA0BaHUA, pe3yibTaThbl
KOTOPbIX 06/1a4at0T HAy4YHOM LIeNIOCTHOCTLIO U HOBU3HOM

BnapeTs:

Bl (YK-1) HaBblkamu cbopa, 06paboTKM, aHanm3a 1 cucTeMaTmsalmm
NH(opMaLMKM MO TeMe UCCNeA0BaHNS;

Bnagets:
B2 (YK-3) TeXHONOrMsMmN OLEHKM pe3ynbTaToB KOIEKTUBHOM
[eATeNIbHOCTM MO PeLLeHNI0 Hay4HbIX U Hay4HO-06pa30BaTe/lbHbIX 3a4ay,

B TOM YMC/e BEAYLUEAC HAa MHOCTPaHHOM 5i3blKe

YMeTb:

Y1 (YK-5) nnaHupoBath ¥ peLlath 3agayv CO6CTBEHHOMO
NPOMECCUOHAILHOTO N IMYHOCTHOIO Pas3BUTUA, CNeaysa STUYECKUM
HOpmaMm B NPOEeCCUOHAIbHOMN LeATeNbHOCTH

BnapeTb:

Bl (YK-5) npuemamu 1 TEXHOMOMMAMU LiefienonaraHuns, OLeHKN
pe3ynbTaToB AeATe/IbHOCTU MO PeLLeHno NPodeccnoHanbHbIX 3aaad

YMeThb:

Y2 (OlK-1) nnaHnpoBaTb Hay4Hble UCCMeA0BaHUs, aHaIM31PoBaThb
nonyyaemble pesynbTatbl 1 HOPMYNNPOBATL BbIBOAbLI MO UTOramM Hay4HbIX
nccneaoBaHuiA

3HaTb:
33 (OlK-2) TeHAeHUMM pa3BUTUA COOTBETCTBYIOLLEN HAYYHO 061acTu u
061acTv NpoheccnoHanbHOM AeATeNbHOCTM

Cnocobbl hopMUpPOBaHME MNAHMPYEMbIX Pe3y/IbTaToB 06yUeHMS]

®OopMbl OpraHM3aLy 3aHSTUIA

Pe3ynibTaTbl U3y4YeHUs ANCLUUNINHBI MO YPOBHAM HayuHo- CamocrTos-
OCBOEHUA (3HaTb, YMeTb, BAAETb) Nlekunn  NpakTUYeckne  TenbHas
3aHATUA paboTa

YK-1: cnoco6HOCTb K KPUTUYECKOMY aHanu3y U OLEHKE COBPEMEHHBIX HayuHbIX AOCTUXKEHWIA,
reHepPUPOBaHMI0 HOBbIX MAel MPU PeLeHUM UCCNefoBaTeNbCKUX 1 NPAKTUUECKMX 3adad, B TOM
yncne B MEXAUCLUMNINHAPHBLIX 06/1acTaX

Y5 (YK-1) npoBoauTb OpUrMHaIbHbIE WCCNeA0BaHNS,

pe3ynbTarhbl

KOTOPbIX obnagatoT Hay4HoW + + +

LEeNOoCTHOCTbIO U HOBU3HOWA

Bl (YK-1) HaBblkamn cbopa, 06pabOTKM, aHanm3a u

cncrematmsaynn I/IH(*)OpMaLWII/I no Teme nccnegoBaHUA

YK-3: roToBHOCTb Y4acTBOBaTb B pab0Te POCCUINCKMX U MEXAYHapoAHbIX WMCCNeA0BaTENbCKIX
KO/NEKTVBOB MO PELLUEHUNIO HAYUHbIX 1 Hay4YHO-06pa30BaTeNbHbIX 3a4au

B2 (YK-3)

TEXHOMOTNAMU  OLUEHKM  PE3ybTaToB

KOMNEKTVBHOW [ESTENbHOCTM MO PELLEHNIO HayUHbIX W + +
Hay4HO-06pa3oBaTe/bHbIX  334a4, B TOM  uucne
BelyLLieiCst Ha MHOCTPaHHOM SI3bIKe



VK-5: croco6HOCTh [UIAHMPOBATH M pELIaTh 3afadd COOCTBCHHOIO MPO(ECCHOHATBHOTO M
JINYHOCTHOTO pa3BUTHUSA

Y1 (YK-5) iaHupoBaTh M peliaTth  3a1a4d
coOCTBEHHOrO MpodeccHoHANbHOr0O M JIMYHOCTHOIO
pa3BHTHS, chaeays 3THYECCKUM HOpMaM B
npodeccHoHANBHOI A€ITEILHOCTH

B1 (VK-5) npuemamMu U TEXHOJIOTUSIMHU LIETIENONIAraHusl,
OLIEHKH pe3yJbTaTOB JICATENbHOCTH [0 PELICHHIO + +
npodeccHoHANBHBIX 33]1a4

OIIK-1: CrnocoOGHOCTh  CaMOCTOSITENILHO  OCYILUECTBIATH  HAYYHO-HCCIIEJOBATCIBCKYIO
JCATEIGHOCT, B COOTBETCTBYIOLIEH mMpodecCHOHANIBHOH 00JacTH ¢ MCHOJIB30BAHHEM
COBPEMEHHBIX METOJIOB UCCJIC/IOBAHUS H HH(POPMAIIHOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH

¥2 (OIIK-1) nnaHupoBaTh HaydHblE HCCICAOBAHUS,

aHAJIU3UPOBATH [oJly4yaeMple pe3yIbTaThI 51 + + n
dbopMynmHpoBaTh  BBIBOJBI [0  HTOraM  HAyYHBIX
HCCIICJOBAaHHUN

OIIK-2: roToBHOCTH K Mpeno/aBaTeIbCKo JeATeTbHOCTH 10 OCHOBHBIM 00pa30BaTe/IbHbIM
[IporpaMMam BBICILIErO 00pa3oBaHus

33 (OIIK-2) TeHACHIMH pPa3BUTHI COOTBETCTBYIOIIECH
HayyHOH obnacth M obnact 1podecCHOHATBHOM + +
JIeATeNIbHOCTH

3. CrpyKTypa H coaepRaHue THCHHILIHHBI

I/I3y‘ICHI/IC Kypca ((KOMHBIOTCpHOC MOJICIIMPOBAHHUE MPOUECCOB KPHOICHHBIX CHCTCM»
BKJIIOYaeT B cedst JICKIIUH, HAa KOTOPBIX PACCMATPUBACTCA TCOPCTHUYCCKOEC COJCPIKAHUE KYypCa;
HAYYHO-TIPAKTUYECKHUE 3aHATHSA, NPEAYyCMATPHBAIOIIHC er'[y6JICHHOC H3YUYCHHUC H o6cy>KneHne
BOIIPOCOB, 0003HAUCHHBIX B TeMax JAUCHHUITIIIUHBL, CAMOCTOATCIILHYIO pa60Ty, 3aKJIIOYArULYIOCs
B MMOArOTOBKE K JIEKIIMOHHBIM H HAYYHO-ITPAKTHYCCKUM 3aHATUSIM. TCMI:I, paccMarpuBacMbIC Ha
JICKIHAX U U3YyYAacMbIC CAMOCTOSTCIIBHO, 3aKPCIUIAIOTCS HA HAYYHO-IIPAKTHYSCKHX 3aHATHAX, [0
BOITpOCaM, BBI3BIBAIOLIUM 3aTPYAHCHHUS, IIPOBOAATCS KOHCYJIBTALIUH.

CTpykTypa AMCHUILUIHHBI:
Buabl yuebHoii HArpy3ku
H UX TPYI0EMKOCTD, YaChI
2]
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[1po6.1eMbl KOMIBIOTEPHOTO CobecenoBanue
1. MOJICJTHPOBaHHS (PUINIECKUX 70 | 4 4 62
IPOLIECCOB
MeTo1 KOHEUHBIX 3JIEMEHTOB H
2. aBTOMAaTH3HPOBAHHOE 70 | 4 4 62
MOJIeJIHpOBAHUE
Dk3aMeH B hopme
MMUCbMEHHOH
3 [TpomexyTouHast aTTectauus 4 - - - - paboThI ¢
HOCTIEIYIOLIUM
cobece/l0BaHHEM
UTOI'O: 144 | 8 8 | 124

Couepmaime JAUCHHUIIJIMHBI

CchLIKH HaA

Ne HaumeHoBanue pe3yJabTaThl
Coaepxanue
pa3aena | pa3aena AUCHUILIHHBI 00y4eHHs
1. TToHsITHE KOMIBIOTEPHOM MOCIIH. Y5 (VK-1)
B1 (YK-1)
2. Buas! H1HPOPMALIMOHHBIX MOJIETIEH. B2 (VK-3)
Y1 (YK-5)
3. Mogaens kak dunocodekas npobaema. B1 (YK-5)
Y2 (OIIK-1)
4, BolYyHCIHTETbHBIHA JOKCIICPUMCHT KaK 3Tall 33 (OHK-2)

I1poGiiemsl
KOMIIBEOTEPHOTO
MO/JIEJTUPOBAHUS
(bu3HUYeCKUX MPOLECCOB

KOMITBIOTEPHOI'0O MOACIIUPOBAHHA.

5. Poap yuciieHHbIX METOAOB B
KOMIIBEOTEPHOM MO/IETMPOBAHHH.

6. ABTOMaTH3MpOBaHHOE KOMITBIOTEPHOE
MOJICJIMPOBAHHUE M €r0 CBS3b C
MPOHU3BOJICTBOM.

7. CTpyKTypa cucTem
ABTOMATU3UPOBAHHOTO KOMIIBIOTEPHOTO
MOJICIUPOBAHUS.

8. 'eomeTpuueckue MoOJICTH KaK OCHOBA
KOMITBIOTEPHBIX MOJEEH.

9. [InanupoBaHue nNpu co3AaHUU
r€OMETPHYCCKOH MOJIEIIH.

10. ITnannpoBanue npu co3aaHuu
reoMEeTPUUYECKHX MOJIENCH, TIOAXO0bI K UX
MOCTPOCHHUIO.

11. I1pobnemMbl HEOTHOZHAUHOCTEH NTPH
HUMITOPTE U IKCIIOPTE FTEOMETPHUECKHUX
MOJEIEN.




12. [Tpo6Grema ynopsaaourBaHus
reOMETPUUYCCKHUX OOBEKTOB B
KOMIBIOTEPHBIX MOJEISX.

MeTo1 KOHEYHBIX
3JIEMEHTOB U
aBTOMATH3HPOBAHHOE
MOJCJIMPOBaHHE

1. ObnacTi NpUMEHEHHUS METOIa KOHEYHbIX
3/IEMEHTOB.

2. AJIbTepHaTHBHLIC YUCJIICHHBIC MCTO/IbI.

3. ITpuGnmxeHHbIE METOBI PEUICHUS
nuddepeHIHATBHBIX YPABHEHU I
["anepkuHa u Penes-Purna kak ocHosa
METO/1a KOHCUHBIX 3JICMEHTOB.

4. ITpobrnema 000CHOBaHHS METOA
KOHEYHBIX JJICMEHTOB.

5. [lporpammHoe obecneueHue,
peasiu3yrouiee MeTO KOHEUHBIX JIEMEHTOB.

6. KoHeuHo-31eMeHTHAs MOIEIIb U CIIOCOOBI
€€ reHepaluH.

7. Biusinue Bb1OOpa CUCTEMbE € THHHIL
M3MEPEHHUSI.

8. THUNBI CETOK KOHEYHEBIX DJIEMEHTOB.

9. PeryJisipHbie U HEPETYJISIPHBIC CETKH.

10. Cnoco6bl MOCTPOEHHUS CETOK.

11. ITpobnema aBTOMaTH3HPOBAHHOM
reHepalH CeToK.

12. KpaeBble yCJIOBHS B KOHEUHO-
3JIEMEHTHOH MOJICIIH.

13. Tunbl KpaeBbIX YCIOBUH.

14. Obue peKkoOMEH/IalUU MO MOCTPOCHHUIO
KOHEUYHO-3JIEMEHTHBIX MOJIEJICH.

15. OcobeHHOCTH KOHEYHO-3JIEMECHTHBIX
MoaeieH I 3a7a4 BIYHCIIUTEABHOM
TMAPOJUHAMHKH.

Bunbl yuedHo#l u camocTonTebHOI paboThI

Buabl yue6HoH padoTsl pe3yJIbTaThl

CcBUIKHM Ha

00y4eHust

Yacbl




Y5 (YK-1)
Ha ocHoBe wu3y4yeHus JIMTEpaTypbl [0 TeMaMm Bl (YK-1)
JIEKUHOHHBIX M HayYHO-NPAKTHUECKUX 3aHATHH B2 (YK-3)
aCMUpPaHT FOTOBUTCSA K OTBETY Ha MpPENIOKEHHBIC Y1 (YK-5) 20
BOMPOCHl, K Y4YacTHIO B  JUCKYCCHAX, K B1 (YK-5)
TECTUPOBAHHIO 10 U3YUYEHHOMY MaTepHaty Y2 (OIK-1)
33 (OI1K-2)
CebLIKH HA
Buabl caMocTosiTe 1bHOH padoThl pe3yabTaThl Yacbl HA BbINMOJHEHHE
o0yuyeHus
Y5 (YK-1)
Bl (VK-1)
B2 (VK-3)
CamocTosTenpHas NOATOTOBKA K JIEKIIHOHHBIM H V1 (VK-5)
Hay4YHO-IIPAKTUUECKHUM 3aHATUAM Bl (YK-5) 124
Y2 (OIIK-1)
33 (OI1K-2)

YcneuHoe OCBOEHHE MaTepuana, M3ydyaeMoro B XOJAE JIEKIMOHHBIX M HAay4HO-NPAKTHYECKUX
3aHATUA, TpeOyeT MOMOJHHUTEIBHOrO CaMOoCTOSTeNIbHOro u3yueHus. llo kaxmomy paszeny
y4eOHOM  OUCUMIUIMHBI  IPEJYCMOTPEHO  HM3YyYEHHE  TEOpPETHYCCKOro  Marepuana ¢
HCIIOJIb30BAHHEM KOMITBIOTEPHBIX TEXHOJIOTHH; CaMOCTOSITEJIbHOE H3YYEHHE TEOPETHYECKOTO
MaTrepuasa JMCUMIUIMHBI C HCHOJIb30BaHUWeM Internet-pecypcoB, HHQPOPMALHOHHBIX 0a3,
METOIUUYECKUX pa3paboToK, CIeHATLHON YUeOHOH U HaydHOU TUTEPATypPBIL.

4. TekymMil KOHTPOJIb H MPOMEXKYTOYHAs ATTeCTAUHUA.

Texymuit koHTponp no aucuuiuinHe «KoMnprioTepHoe MOJENIHpOBAHHE MPOLECCOB
KPUOT€HHBIX CHCTEM» OCYLUECTBISACTCA Ha JEKUUAX M HAYYHO-TPAKTHYECKUX 3aHIATHAX H
3aKJIIOYAeTCs B OLEHKE aKTHBHOCTM M Ka4ye€CTBa YYacTHS B ONPOCax H cOOECeOBAHHSX I10
npobseMaM, H3yyaeMbIX B paMKaxX TEM JICKIIHOHHBIX 3aHATHH, apryMEHTHPOBAHHOCTH MMO3UIUH;
B (JopMe TECTUPOBAHUSA OLICHHBACTCS HIMPOTA UCIIOJIB3YEMBIX TEOPETHUECKHX 3HAHHIA.

[Ipomexxyrounas arrtectauus mno jgucuuIUinHe «KoMIOBIOTEpHOE MOJAETHpPOBaHUE
MPOLECCOB KPUOTEHHBIX CUCTEM» MPOBOJAUTCS B TPETheM ceMecTpe B hopMe dK3aMeHa. IK3aMeH
B opMe MUCHbMEHHON pabOTHI ¢ MOCIETYIOUMM COOECENOBAHUEM C IIPENOIABATEIIEM.

Pesynprarel ciauM SK3aMeHa OLEHMBAIOTCA [0 LIKAIC «HEYAOBIETBOPHTEIBHON,
«YIIOBJICTBOPUTENILHO»,  «XOPOHIO»,  «OTAMYHO».  OLEHKH  «OTIMYHO»,  «XOPOIIOY,
«YJIOBJICTBOPUTENILHO» O3HAYAIOT YCMELIHOE IPOXOXKACHUE IIPOMEKYTOUHON aTTeCTallMH.

5. VYuebHo-MeToau4eckoe u nHpopMALHOHHOE obecnedyeH e THCIHILTHHDI

YuebHo-MeTOoaHYECKOE 0OeceUeH e:

yueOHO-MeToMuecKoe oOecIeueHre JIMCUMIUIMHBI Pa3MEIleH0 Ha 00pa30BaTeIbHOM II0pTae
Yuusepcutera U”TMO

[IporpammHoe obecnieuenue:

s obecrieyeHust peanu3aldd JUCHMIUIMHBL HCIONB3YeTCA CTaHIAPTHBIA KOMIUIEKT
nporpammHoro obecrieuenus (I10), Bkiroyalonuit peryiapHo oGHoBIseMoe auueH3noHHoe 110
Windows u MS Office.




HMcnoyib3oBaHue CCUHAIU3UPOBAHHOIO IPOrpaMMHOIO obecrreyeHus s H3YYCHUS
JUCHHUITTHHBI HE Tpe6yeTCﬂ.

H[)O(i)eCCl’lOHaJIbele 0a3bI JTAHHBbIX, HHTEPHET-PECYPChI, JIEKTPOHHBIC oudIHOTEKHN

H HHGOPMALHOHHBIE CIIPABOYHbIC CHCTEMBI:
Ne Ccblika Ha HaumenoBanmne pa3padoTku B JlocTynHoCTh
HHGOPMALIHOHHBII 3J1IeKTPOHHOH dopme
pecypc
1. | http://e.lanbook.com/ OBC Ha nnatpopme «Jlauby. YueOHuku | MHAMBHIYyaIbHBI
1 yueOHbIe 110coOUs /Ul YHUBEPCUTETOB | i
u3aarenabcTa «JlaHby HeorpaHUYeHHbIi
JOCTYI
2. | http://window.edu.ru/ bubnuoreka. EnuHoe okHO gocTymna k NHauBUAyaIbHbL
UH(POPMALIMOHHBIM pecypcam i
HEOTPaHUYEHHbII
JOCTYT
3. | http://elibrary.ru/default | Hayunas snektpoHHas 6ubauorexa NuauBUIyanbHbI
X.asp H
HeOorpaHUYCHHbIH
JOCTYI
4. | http://www.public.ru/ [Ty6nuynas UnTtepHeT-Oubnuorteka NHAMBUIYaTIbHBI
i
HeOrpaHUUYCHHbIH
JOCTYT
5. | http://www.elbib.ru/ Poccuiickas snektpoHHast OubIHoTEKA WUuauBuIyalibHBI
51
HEOIpaHUYEHHBIN
JOCTYII
6. | http://lib.ifmo.ru/stat/36 | Dnexrponnas 6ubmmoreka HUY UTMO | UnauBuAyaibHBI
/ebs_ifmo.htm i
HeorpaHHUYEeHHBIH
J0oCTyI
7. | http://scilab.org// 1. Scilab. The Free Software for MHABU Y IbHBI
Numerical Computation /Digiteo i
Foundation HeorpaHUYeHHBbIH
JIOCTYI
8. | http://freefem.org/ff++/i | 2. Freefem++ Home Page / Olivier NuauBuayabHbI
ndex.htm Pironneau, Frédéric Hecht, Antoine Le i
Hyaric, Jacques Morice HeOrpaHUYeHHBIH
JOCTYI
9. | http://csc.fi/english/pag | 3. Elmer. Open Source Finite MuuBuayanbHbl
es/elmer Element Software for Multiphysical i
Problems / CSC HeorpaHUYCHHbIH
JOCTYII



http://e
http://window.edu.ru/
http://elibrarv.ru/default
http://www.public.ru/
http://www.elbib.ru/
http://lib.ifmo.ru/stat/36
http://scilab.ors//
http://freefem.ors/ff++/i
http://csc.fi/enslish/pas

Pedepatuupie HaykomeTpuueckne Gasbl (eLIBRARY.RU. Web of Science, Scopus), 3MEKTPOHHbIE
6ubnuoreunsie cuctemsl («Mmkenepubie Hayku», «Jlanb», «MawnnocTpoenne», «HHpopmarTukay,
«HDUKOH» «tOpait).

OcHoBHAas TUTepaTypa:

1. AusimoBekuii A.A. Urkenepusie pacueTsl B SolidWorks Simulation /M. : IMK Ilpecc,
2010 .— 464 c.

2. Bonkos K.H., Emennanos B.H. BeryuciautenbHbie TEXHOJOTHH B 3a1a4ax MEXaHUKHU
KUIKOCTH U raza / Mocksa: ®usmariut, 2012 . 468 c. : rpad., cxeMel. Pexum goctyna:
<URL:http://e.lanbook.com/books/element.php?pll 1d=59637>.

3. 3axaposa B. IO. KoMmnploTepHble TeXHOJIOrHM B Hayke U obpasosanuu. [Iporpammuoe
obecrieyeHUe Ul peIieH s 3a1a4 TEXHUYeCKo# Gpusuku / M-Bo obpazopanus PO ; CII6I'Y
UTMO, [Kad. KTOudM]. CII6.: CII6I'Y U'TMO, 2010. - 79 c.

4. Mamox B.H. Beenenue B coBpemennbie CAIIP : [kype nekuuii] / M.: IMK Ilpecc, 2010. -
190 c.

5. Tlopumses C.B. KomneiotepHoe MoaeaupoBanye GHU3HUECKUX MPOLIECCOB B MAKETE
MATLAB / CII6.: Jlans, 2011. - 736 c.

6. VYmakos JI.M. Beenenue B matematnueckue ocuosbl CAITP / M.: IMK Ilpecc, 2011. - 208
¢. ui. Pexxum pocryna
URL:http://e.lanbook.com/books/element.php?pll cid=25&pll id=1311

JonoaHuTebLHAsA JUTepaTypa:

1. Tapacuk B.I1. MareMaTHueckoe MOAETHPOBAHME TEXHUUECKUX CUCTEM: yUeOHHK. / MHHCK :
Hogoe 3Hanue, 2013. 584 c¢. URL: https://e.lanbook.com/reader/book/4324/#1

2. Oxopsud B.A. Ilpuknannas marematuka B cucteme MATHCAD: YuebHoe mocodue. 3-¢
u3a., crep. Cl16. : U3gatensctBo Jlanp', 2009. - 352 c.URL:
https://e.lanbook.com/reader/book/294/#2

CpeucTBa, obecrieunBaloinue aJanTaumuio JIEKTPOHHLIX H MNEYATHBIX
06pa3OBaTeJlele pecypcoB st oﬁyqamumxcn U3 4Yucja JIHH ¢ HHBAJHAHOCTHBIO H
OrpaHHY€¢HHBIMH BO3MOXKHOCTAMH 3I0POBbA:

1) JlocTyn k HM3JaHUSIM  3JIEKTPOHHO-OMOIMOTeyHOH cucteMbl «M3maresnbeTBo
«Jlanb» (https://e.lanbook.com), B anantupoBaHHbIX (opmarax AJisi JIMIl C HHBAIMJHOCTHIO H
OB3.

2) CrenvanpHbple  TEXHMYECKHUE  CpeICcTBAa  OOYYeHHS  KOJUIGKTMBHOIO W
MHIMBUYaJIbHOTO MOJIB30BAHUS TS JIUIL ¢ MHBaauAHOCTHIO H OB3:

a) B Oubnmoreke no ampecam Kpousepkckuit np., 149 u yi. JlomoHocoBa, 1.9
00y4aromKUMCsl, MMEIOIUM HapYIICHUs 3PCHHUS, MPEAOCTABIACTCS KOMITBIOTEPHOE MECTO ¢
KJIaBMaTypOil, MAapKHpPOBaHHOH pudTOM bpaiisis, U yBenuuuTeIbHbIE JTYMbl HOBOTO MOKOJIEHHS
C MOJICBETKOR U CEMUKPATHBIM YBEJIM4YEHHUEM (JIYIIbl HACTOJILHBIC ¢ MOJACBETKOH PowerLux).

3) Yenyrd no  ajantanuu yd4eOHO-METOAMYECKOro  Marepuaia Juis JIMIL €
uHBanuanocTeio 1 OB3:
a) oOydarolecs ¢ HapylleHUsIMM 3peHHst 10 3ampocy MOTYT IOJYYHUTh

CHEHUATBHYIO Y4eOHYI0, HAY4YHYIO JMTEpaTypy M [E€pHOJMYECKHE H3JaHMS HAa OCHOBaHUH
JEHCTBYIONIETO  JOroBopa O  cOTpyaHuyectse Mexay  YHuepcutetom HMTMO wu
[ocynapcTBeHHOM OUOIMOTEKON Ul ClCHbIX M CIabOBUAAIMX; Uil OOydarouluxcs ¢
HapYIICHUSAMH 3pEHMs YUeOHbIE MATEPHAIIBLI MOTYT OBITh MPEUIOkKEHbI Ha mpHdTe bpais.
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https://e.lanbook.com

6)

O6y‘{aIO[HI/IMCH C HapylWwEHUIMHU cjiyxa IO 3alpocy NpeaoCTaBIATCS YOIy

CYpAOIEpEeBOIdMKA HA  OCHOBaHHM  gorosopa Mexay Yuusepcutetom HWTMO  u
«Bcepoccuiickum o6mectBoM riayxux» (CI16 PO OOOU BOT).
6. MarepHajibHO-TEeXHHYeCKOe o0ecnevyeHHe THCIMMIHHDI
HaumeHoBaHue OcHameHHOCTh  crenuanbHblx | [lepedens JMUEH3MOHHOTO

CHCIMATIBHBIX [TOMELIEHUH H
[IOMEILEHUH JUTst
CaMOCTOSTENIbHOH paboThl

[MOMEIEHUN W IOMELIEeHUN IS
CaMOCTOATETLHOM paboThI

MMpOorpaMMHOTO o0ecIedeHHs

3aHATHSA JIeKUHOHHOIO TUMA:

MYJIbTUMEIUIHBIH Kilacc ayJUTopHs, ocHaireHHas | OnepalnnoHHas CHCTEMA
NPE3CHTAIIMOHHOM texHukoil | Windows  Professional 8
(npoexrop, skpaH, | Russian Upgrade OLP
KOMITBIOTEP/HOYTOYK) Academic Edition

3aHsITHS MPAKTHY€CKOro THMA:

MYJBTHME/THIHBIHN KJ1acc, ayJMTOPHS, ocHarieHHas | OnepauvoHHas cucremMa

KOMIIBIOTEPHBIH KITaccC Npe3eHTAIlMOHHOM texuukoit | Windows  Professional 8
(npoexrop, akpaH, | Russian Upgrade OLP
KOMITBIOTEP/HOYTOYK) Academic Edition

CamocrosiTesbHas padora:

KOMITBIOTEPHBI Kitacc 15 mepcoHabHBIX KOMIBIOTEPOB | OnepanroHHas cHcTeMa
B COCTaBe nokanpHoM | Windows — Professional 8
BBIYUCIIUTEILHOM cetH, | Russian Upgrade OLP

nojakmoyYeHHoi k Internet (30
Mob6ut/c).

Academic Edition

7. ®oHALI OHEHOYHDLIX CPE€ACTB TEKYLIEro KOHTPOJIA U lI[)OMC)KyTO‘lHOﬁ aTrecTalluu

TpeboBaHUua K

CTPYKTYpe H

coaepxkaHuw  (PoHaa

OLCEHOYHBIX CPpeCIACTB

TEKYIIECro KOHTPOJIA H npomemyTquOii aTrTeCTAMH MO JUCHHILITITHHE

HCquCHb OHCHOYHBIX CPCACTB, IPUMCHACMBIX HA KaXJ0M J3Tale MPOBCACHUS TCKYLICTO
KOHTpPOJIA H HpOMC)KyTO‘lHOﬁ arrecTaluu 1o JUCUUIUIMHEC, IMPS/ICTABJICHBI B TadJMIEe

HaumMenoBanue
OLICHOYHOI'O CpeaCTBa

KpaTKaH XapaKTCpUCTHKA OUCHOYHOI'O CpCACTBA

IIpencrasieHue
OLICHOYHOI O
cpeacTsa B GoHzae

O[leHO‘lele CPpEACTBA TEKYLUIETI0 KOHTPOJIH

Temaruueckuii onpoc
(B popme oTBeTOB Ha

Cpenctso

KOHTpOJIS,

OpraHH30BaHHOC
cricuHaJibHasa 6CC€I[a O TCMAaTHUKE npeﬂbmymeﬁ

KaK Hepeqeﬂb TEM,

H3y4YaCMBbIX B

JIEKUMHU M pacCUYMTAaHHOE HA BBIICHEHHE OObheMa paMKax
BOHpOCbI) M KQuecTBA 3HAHWM, YCBOEHHBIX 00yUYaOLUMHUCS JUCUHTITMHBI
0 ONpEJICIEHHOMY pa3Jieny, TeMe, 1podJieme.
CpencTtBO  KOHTpOJIS, OpPraHU30BaHHOE  Kak [lepeyens TeM,
CobecejioBaHue cBobogHas Oecema, JUCKYCCHSi 110 TEMATHKE U3y4aeMbIX B
(B dopmMme Oecenbl, HU3y4aeMoil JUCHHUIUIMHBI, pPAacCUUTAHHOE Ha pamKax
JUCKYCCHH T10 TEME) BBIICHEHHE oOBbeMa 3HaHWU oOydaromerocs o JIUCLUIUIMHBI

BCCM H3YUYCHHLIM pa3JicjiaM, TCMaM; CcBODOAHOTO
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HCIIOJIB30BAHHUS TEPMUHOJIOTHH JUSt
apryMEHTHPOBAaHHOTO BBIPAXEHHUS COOCTBEHHOH
MO3HULIMH.

TectupoBanue

CpeAcTBO KOHTPOJIS, HO3BOJIAIOILEE [OJYUYHTH
OLICHKY YPOBHS (PAaKTHYECKHX 3HAHUI aclupaHTa
10 U3YUYCHHOH TeMe.

O06pa3siibl TECTOB

OueHounbie cpeACTBA IIPOMEKYTOYHOMH ATTECTALHH

IIucemennas padota

Cpenctso, [03BOJISIOLIEE OIICHUTH
chopMUPOBAHHOCTH CUCTEMATHYCCKUX
peJICTaBICHHI o MeToJax HAY4YHO-
HCCIIEIOBATEIILCKO JIeATeTbHOCTH no

KOMIIBIOTCPHOMY MOJCJIIMPOBAHHIO [IPOLECCOB
KPHUOTI'CHHBIX CUCTCM

[lepeuens Bonpocos
K 9K3aMEHY

CobecenoBanue

CpeacTBo, N03BOJISIOINIEE [IOJYUUTh IKCIIEPTHYIO
OUEHKY 3HAHMH, YMEHHH H HABBLIKOB IO
KOMITBIOTEPHOMY MO/IEJIMPOBAHUIO TIPOLECCOB
KPUOTE€HHBIX CUCTEM I OLEHUBAHUS U aHAIU3A
pa3iMuHbIX (aKToB M SBJICHUA B CBOCH
npodeccruoHajibHON 00J1aCTH

Tpebosanust k
HOPSAKY
NpOBEACHHUS
cobece10BaH U
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KpnTepml OLCHKH C(l)Ole/lpOBaHHOCTH KOMIIeTeHIIHii B paMKax l'll’)OMC)KyTO‘lHOl’l aTTeCTAllMHU 110 MOAYJIH0

Koa ¢popmupyemoii [lnanupyembie pesyabtarsl 06yueHus no He cdopmupoBano Cdopmuposano
KOMMeTeHUHH AUCUHMNIHHE

Y5 (YK-1) nposoaurh opuriHaibHble | OTCYTCTBME YMEHHMS NPOBOJIMTL OPUTHHANBHbBIE UCchea0BaHNS, | CHOpMHpOBaHHBIE YMEHHS NPOBOAMTL OPUTHHANBHLIC
UCCICA0BAHMA,  Pe3y.IbTaThl  KOTOPLIX | PE3Y/IbTaThl KOTOPLIX 00.1a]al0T HAyuHOH lIENOCTHOCTBIO M | MCCICIOBAHMS,  Pe3yabTaThl  KOTOPbIX  ofJajaior
00:121al0T  HayyHOM  LETOCTHOCTLIO M | HOBM3HOM HAY4HOM UE/IOCTHOCTBIO U HOBU3HOH
HOBH3HOM

YK-1
Bl (YK-1) HaBbikamu cOopa, oOpaborku, | OrcyrerBMe  HasbikoB  cBopa, obpaborku, ananmza W | ChopmupoBanHble HaBblkH ¢6opa, 00paboTky, anaiusa
aHaIM3a U CUCTEMATH3alUMU MHPOPMAUMM | CHUCTEMATH3AUNWK MHPOPMALIMKM HO TEME HCCNIEIOBAHMS W CUCTEMATH3aLMK HHGOPMALUK 0 TEME UCCIE10BaAMS
NO TEME MCCIEeA0BAHHUSA
B2 (VK-3)  TexHolorusiMu  oueHKM | OTCYTCTBHE BIQACHUA TEXHOIOTHAMM OUCHKH pesyabTaroB | CHOPMUpOBaHHbBIE  BAaNeHHUs TEXHONOTUAMH OLEHKH
PE3YILTATOB KOLIEKTUBHOM [1€ATCALHOCTH | KO/UIEKTMBHOM JEATENLHOCTH MO  PEMICHUIO HAyUHbIX MW | pe3y/bTaToB KONICKTHBHON ACATEALHOCTH M0 PEIICHUIO

YK-3 110 PELICHHIO  HAYYHBIX M HayuyHO- | HayuHO-00pa30BaTe/IbHBIX 3a/a4, B TOM YHC/C BEJyUICHCS HA | HAYYHBLIX M HayuHO-00pa30BaTeibHBbIX 3d1ady. B TOM
o0paszoBaTe.IbHLIX 33/a4, B TOM YMCIE | MHOCTPAHHOM si3bIKE qKCIIC BEAYLIEHCS Ha HHOCTPAHHOM SI3bIKE
BEYIEHCS HAa HHOCTPAHHOM $I3bIKE
Y1 (YK-5) nnannposarb W pewarsb 3anaud | OTcyTeTBME  YMEHHMS  [UIAaHMpoBarb M pewars  3agaud | CHOpMHUpOBaHHLIE — YMEHMS [UIAHWPOBATL W pelath
COOCTBEHHOrO  MPOGECCHOHANBHOTO W | COBCTBEHHOrO NMPOGECCHOHANBLHOIO U JIMYHOCTHOTO PA3BUTHA, | 3a/1auM coGCTBEHHOTO npodeccuonaibHOro "
JUYHOCTHOTO Pa3sBHUTHS, CHCAYsS STHHECKMM | cledyst  3THUECKMM  HOpMaM B Npod)eCCHMOHAIBHOMN | JIMUYHOCTHOTO Pa3BHUTHS, CICAYS ITHUECKHM HOpMaM B
HOpMaM B npodeccHoHanbHONR | JIESTENBHOCTH npoeccHoHaNLHOR ACSTeNBHOCTH
JESITEIbHOCTH

YK-5 B1 (YK-5) npuemamu W TexHonorusMmu | OrcyrcTBHe  BiIajeHWH  npueMamp W TexHosornamu | CopMupoBaHHbIe BIQJCHMS  NpUEeMaMu W
LCCNONAraHns,  OUEHKM  DPE3Y/IbTATOB | LIENENONaraHus, OLEHKH pPe3ylabTaToB  JESTENLHOCTH MO | TEXHOJOTHAMH LENENONaraHusl, OLCHKK pe3yIbTaToR
JIEATENbHOCTH no pelleHHIOo | peleHUIo NpodecCHOHAMBHBIX 3aaau LESTENLHOCTH NO PELUCHUIO MPOdheCCHOHALHBIX 3a/1au
HpodheCCHOHAMBLHBIX 3a1a4
Y2  (OIIK-1) niauupoBarh  HayuHble | OTCYTCTBUC YMCHUH [1aHMpOBATh HayuHble uccaeaosaus, | CGopMHpOBAHHBIE — YMEHMS [1aHWPOBATL HAyYHbIE
MCCIC/LOBAHMSL. AQHAJIM3MPOBATh | AHANM3MPOBATL MONY4AEMble Pe3yibTarbl U (HOPMYIUPOBATH | MCCHCAOBAHMS, AHAIM3UPOBATD no.lyqacMsle

OIIK-1 NoJlyyaeMble pe3ybTaTLl M | BBIBObI 10 UTOTAM HaYUHbIX HCCIE10BAHUH pe3yabTarsl M (HOpMYJNMpPOBaTL BbIBOJLI MO HTOram
GopMyaHpoBaTh  BBIBOJLI MO UTOraM Hay4HBIX HCCIICA0BaHMI
HayHHBIX UCCTICAOBAHUMA
33 (OIIK-2)  rengeHuuu  pasBuTvs | OTCYTCTBUC 3HaHWH O TCHACHLUMU PasBUTHS COOTBCTCTBYIOWEH | CHOPMUPOBAHHLIC — 3HAHMA O TCHICHUMH DA3BHTUS

OIIK-2 COOTBETCTBYIOIUECH HayuyHoH oOhactu W | HayuyHo  obnacth  u oOnacth  npodecCHOHANBLHOM | cooTBercTBYlOUEH Hay4dHOW oOnacth M obiacTu
00.1aCTH 1poECCHOHAIBHOM JIESTENLHOCTH | JCATEJIbHOCTH npod)eccHOHAIBLHON JESITENBHOCTH
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TpeGoBaHust K CTPYKTYPe H COAeP/KAHHI0 OLEHOYHBIX CPEICTB.

TpeboBaHus K CTPYKTYpe U COIEPKaHHIO TECTOR

TectupoBanue MPOBOAMTCS C NPUMEHEHHEM TECTOB OTKPHITOrO M 3aKpPBITOrO THIIA. Tect
BBIMOJIHACTCS MUCHbMEHHO. BpeMst BbIMoTHeHHs! TecTa 8-15 MUHYT.

TpeboBaHus K NOPAAKY MPOBEJCHHUS YK3aMeHa B BUAE MHCbMEHHOH paboThI

DK3aMeH MPOBOAMTCA B GOpMe MUCBMEHHOM paboThl ¢ MOCHENYIOLIMM CODECEIOBAHHEM.
[IncpMeHHas paboTa BBHINOJIHAETCS MO Ouieram, B Ouiere 2 Bompoca. Bpems BbIMOTHEHHS
nucbMeHHOM paboTel 30 MuHyT. CobeceoBaHHe TPOBOAUTCS MPEMNOIABATENEM JIUCIUIUIAHBL 10
Temam Owunera. ACHUPAaHTY MOTYT ObITh 3aJaHbl JONOJIHUTENIbHbIE BOMPOCHI B paMKax
U3YYEHHOro Kypca.

K[)"Te[)"" BBICTABJICHHH OUCHKH:

MuHMMaIbHAS MOJMOKHUTENbHAS OIICHKA «YAOBJIETBOPUTENBHO» CTaBHTCSA AacCIMPAHTY,
BBINOJIHUBLIEMY IHCBMEHHOE  9JK3aMEHALMOHHOE  3aJlaHHe M MPOUIEALIEMY  YCTHOC
cobeceloBaHHE C MpPEMOJABATEIeM [0 BONPOCaM JK3aMEHALIMOHHOrO Ouiera, OJHAKoO
MPOJEMOHCTPUPOBABIIEMY HAJIMYWe HEMONHBIX MpeACTaBIeHUH B 00JACTH KOMIIBIOTEPHOIO
MOJETHPOBAHUSI IPOLECCOB KPUOTEHHBIX CUCTEM; B LIEJIOM YCIIEUIHOE, HO HE CHCTEMATHUYECKOEC
HCIIOJIB30BAHUE IOJIOXKEHHIT M KAaTerOpHil KOMITBIOTEPHOTO MOJETHPOBAHMS IPOLIECCOB
KPHOTEHHbIX CHCTEM JUIS OLIGHHWBAHHS M aHAIM3a pa3jiMuHbIX (DAaKTOB M SBJICHHMH B CBOEH
npodecCHOHATIBHOM JCSTEIBHOCTH, B LEJIIOM YCIEUIHOE, HO HE CHCTEMAaTHUECKOE MPHMEHCHHUE
HABBIKOB aHAJIM3a OCHOBHBIX npoOJieM KOMITBIOTEPHOTO  MOJICJIMPOBAHMSL  MPOIECCOB
KPHOT€HHBIX CUCTEM.

OueHKa «XOpOHIO» CTABUTCS ACHHPAHTY, YCHEIIHO BBINOJHUBHIEMY MHCbMECHHOE
OK3aMEHALMOHHOE 3aJaHHE U MPOUICUIEMY YCTHOE coOece/IoBaHHE C MPENOAABATENEM, €CIIH OH
B pe3yJibTaTe cobece0BaHMs [0 BOMPOCAM dK3aMEHAILIHOHHOIO OUleTa IEMOHCTPUPYET HaIHYUE
COpMHUPOBAHHBIX, HO COJCpPXAUIMX OTJCIbHbIE MNpoOe/bl NpPEACTaBICHHH O METojax
MCCIIE0BaHUH B cdepe KOMIBIOTEPHOTO MOJAEAHPOBAHMS MPOLECCOB KPUOTCHHBIX CHUCTEM, B
LIEJIOM YCIIENIHOE, HO cojiepxkaliee OT/eNIbHble [POOEsbl HCIOIB30BAaHHE MOJOXEHUH U
KaTeropui KOMIBIOTEPHOrO MOJICTHPOBAHUS MPOLECCOB KPUOTEHHBIX CUCTEM JUTS OLCHUBAHUS U
aHalu3a pa3jInuHbIX (PAKTOB U SIBICHHH B CcBOeil Mpod)eCCHOHATBHONH 00nacTd, B LEJIOM
YCHEIHOE, HO cojJepXkallee OT/ACHbHbIC HEAOPabOTKM B NPUMEHCHHHM HAaBBIKOB aHAIM3a
OCHOBHBIX METOJOJIOTHYECKUX MPodIeM cBoei npodeccHoHabHON 001acTH.

OueHKa «OTJIMYHO» CTABUTCS AaCMUPAHTY, YCHCIIHO BBIIOJHUBLUIEMY IMHCEMEHHOEC
9K3aMEHAIIMOHHOE 3a[ldHHeE U MPOLIEIIEMY YCTHOE cobece/I0BaHHe C TpernojaBaresieM, eclid OH
B pe3yJIbTaTe COOECEOBAHUS 110 BOMPOCAM IK3AMEHAIIMOHHOr0 OUJIETa JIEMOHCTPUPYET HaMU4Ue
COPMHMPOBAHHBIX CHCTEMATHYCCKUX IPEACTABIEHUI O KOMIIBIOTEPHOrO MOJEIHPOBAHHUS
MPOIECCOB KPUOTEHHBIX CHCTEM, CGHOPMHPOBAHHOE YMEHHE HMCIOJB30BATh IMOJIOKEHHS M
KaTeropuu KOMIBbIOTEPHOTO MOJACIHPOBAHHS MIPOLECCOB KPUOTEHHBIX CHCTEM JUIS OLIEHUBAHHS U
aHaJIM3a Pa3IMYHbIX (aKTOB M sBICHUH B cBOCH rpodeccHOHaNbHON 00NACTH, YCHEIHOE H
CHCTEMATHYECKOS NMPHUMEHCHHE HABLIKOB AHAIM3a OCHOBHBIX METOJOJOrHYECKHX NpoliiemM B
CBOEH MpodeccuoHanbHOlM 0bJacTH.

Hepe‘{CHb OK3aMCHAllHOHHbLIX BOMPOCOB!:

1.  Mogenuposanue u ero Buabl. Knaccudukaims mojenei.
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9.

10.
11.
12.
13.
14.
15.
16.

JTanel KOMIBIOTEPHOTO MOJCTHPOBAHHKS 11POLIECCOB KPUOTCHHBIX CHCTEM.
To4HOCTh BBIYHCIUTENIBHOIO IKCIIEPUMEHTA.

MeTo/1 OJIOBUHHOTO JIe/IeHUs 11l HAXOXKACHUS KopHed QyHKLHA.

MeTo MpoCThIX UTEPALHIA VT HAXOXACHHA KOPHEH (QYHKIMH.

Merto1 HproToHa ans Haxox/ieHusl KopHed (yHKIHH.

Meton ["aycca Juis pelieHust CHCTEMbI IHHEHHBIX YPaBHEHHH.

MTepalHOHHBIH METO PEIICHUS! CHCTEM THHEHHBIX YPAaBHEHUH.

YncsieHHbIE METO/IbI NOMCKA YKCTPEMYMOB (QYHKIIMH O/IHON NEPEMEHHOM.

Meros HaMMEHBIIMX KBaJAPATOB.

WureprnonupoBanue GyHKUHUH.

ANnpoKCHUMalust MPOU3BOIHBIX.

Yucnennoe UHTErpupoBaHue. MeTo/l Tpaneuui.

YucnenHoe uHTerpuposanue. Metoa CumIcona.

3aaaya Koy jutst 00bIKHOBEHHOTO AU(epeHIHaTbHOIO0 YPaBHEHHSL.
MoauduuupoBanuslii  Metoa  Diifiepa  Juls  pelIEHUs  OOBIKHOBEHHBIX

nuddepeHIHaATbHBIX YPaBHEHHH.

17.
YPABHEHHU .
18.
19.
20.
21.
22.
23.
24.
25.

Mertoasl Pyure Kyrra s pelueHuss OObIKHOBEHHBIX —AHG(PEepEHUHATBHBIX

Hcnosne3zoBanue Excel ans annpokcuManuu GpyHKIHIA.

Hcnonp3oBanue Excel mis noucka kopHei ¢pyHKUUMR.

I IpuHIMI CTPYKTYPHOTO MPOrpaMMUpPOBAHHS.

AJroput™. biok-cxema anropurMa.

CrpykTypa nporpamMmsl Ha si3bIKE IporpaMmmMuposanns GopTpad.

OmnepaTopsl s3blKa mporpamMmupoBanust Goprpa.

MoaenupoBaHue npoueccoB B TEMI000OMEHHOM 000pY/I0BaHHH.

Mcnonp3oBaHue BCTpoeHHbIX Mpoueayp PopTpaH /uid pElICHHS TEXHUYECKHX

3aa4 YUCJICHHBIMH METOJaMHU.

26.

Maremaruueckas craTHCTHKa. Beruucnenue CpCAHHUX. Yucnosble XapaKTEepUCTUKHU

CJIy4YalHbIX BEJTUYHUH.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

Berpoennsie pyukunu Excel.

Craructuyeckas o0paboTKa IKCIePUMEHTA.

Kiaccuduxanus MeTo 0B pacuéra TerIOBbIX H M'HAPABIHYECKUX [TPOLECCOB.
YpaBHEHHUs B YaCTHBIX MPOU3BOAHBIX. Y paBHenue Jlamnaca.

YpaBHEHHs B YAaCTHBIX MPOU3BOAHBIX. Y PABHEHHE TEILIONPOBOTHOCTH.

YpaBHEHHsI B 4aCTHBIX NPOU3BOAHbLIX. Y paBHeHue broprepca.

YpaBHEHHS B YaCTHBIX MPOU3BOAHBIX. Y paBHenue llyaccoHa.

YpaBHEHHS B YACTHBIX MTPOU3BOAHBIX. Y paBHEHUE KOHBEKIIMH U U dy3un.
['paHuYHBIE yCIIOBUS.

OcHOBHBIE ypaBHEHHs JHHAMHUKU XXHMJIKOCTH M rasa M TeluiooOMeHa. Y paBHEHHE

HEPA3PbIBHOCTH.

37.

OcHOBHbIC ypaBHCHHS JHHAMHMKH XHJIKOCTH M l'a3a M TerlooOMeHa. YpaBHEHUE

KOJIHYECTBA ABHXKECHHUA.
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38. OcCHOBHBIE ypaBHCHHMS JMHAMHKM KMAKOCTH M ra3a M TeruooOMeHa. YpaBHCHHE
JHEPIHH.

39. OcHOBHbIE ypaBHEHMs JMHAMMKH JKMJKOCTH M ra3a M TemaooOmeHa. YpaBHEHHE
COCTOSIHHSL.

40. OcHOBHble ypaBHEHHMs JIHHAMHUKH KHIKOCTH M raza M TerulooOMeHa. YpaBHEHHC
COXPaHEHHS TyIUCTOH IHEPTUH.

41. OcHOBHble YpaBHEHHs JMHAMHKH JKHJIKOCTH M rasza W TeluiooOMeHa. YpaBHEHHE
audby3nu.

42,  AnanuTH4ECKHE METOAbI pacueta. MeTo pasjesieHus nepeMeHHbIX (Dyphe).

43, AHanUTHYeCKME METOAbl pacdera. MeTod HHTErpajibHbIX Mpeodpa3oBaHHi
(JTarnaca).

44. Yucnenusie MeToAbl. MeTOJl KOHEYHBIX pa3HOCTEH. ANMPOKCHMAUHUA YaCTHBIX
MNPOU3BOHBIX.

45. YwucneHHsle MeTOIbl. METO/I KOHEYHBIX 2JIEMEHTOB.

46. Yucneuusie MeTosbl. MeTo 1 MoHTe-Kap:o.

47. OnpepeneHue Ternaopu3M4eckux CBOUCTB pabOYMX BEIIECTB C MCIONB30BAHHEM
YPaBHEHHUS COCTOSIHUS U 3aKOHOB TEPMOTHHAMUKH.

48. ®dusmueckue MOJCIM M METOABI  pacyeTa  TEIJIO(H3HYECKHX  CBOHCTB
KpUOIPOIYKTOB.

49. Anroput™M pacyera TEMIOQU3UYECKHX CBOHCTB OCHOBHBIX KPHOIIPOJAYKTOB
(YUCTBIX).

50. Pacuer TerutopU3n4ecKUX CBOMNCTB MHOTOKOMITOHEHTHBIX CMECeid.

51. Maremaruyeckas MOJieJib pacyeTa Ipouecca peKTuGUKaLnH.

52.  AJropuTM™ pacueTa rpouecca peKTUHUKAIUU.

53. IIpHHUMIBI MOJICTTMPOBAHHS IIPOIECCOB B TEIMIOOOMEHHOM 060pPY/IOBaHUH.

54.  Anropurt™msl pacyera Tera000MeHHOro 000pyA0BaHusl.

55. Metoauka pacdera napaMeTpoB TeMJIOHOCUTEIS IPY TEUEHMU B KaHasax.

56. HHCcTpyMeHTalbHBIE Ccpe/bl M MAKEThl IPHKIAJHBIX [POrpaMM JUis pacyeTa
KPHOTE€HHBIX CUCTEM.

HpI/IMCprIC BAPUAHTLI TECTOB:

Bapuant 1

1. Kako#i BMZ MOZEIMPOBAHHMS KPHOTCHHBIX CHCTEM HE CBSI3aH C [PUMEHEHHEM
YHUCJCHHBIX METOJIOB?

a) UMUTAUHOHHOE;

0) puzuueckoe;

B) MaTeMaTHYECKOE.

2. Hpxe kakoit Temnepatypbl HaulHaeTCst 00JacTh KPUOTCHHBIX [1pO1IeccoB?
a) 0 °C;
0) 120 K;
B) 100 K.
16



3. Kakoe ypaBHeHHEe T[pd  pacyeTe KPHOI€HHBIX  TPOHECCOB  HE  peliacTes
HHTErpPUpOBaHHEM?

a) ypaBHeHHE JIBUKCHHS,

0) ypaBHEHHE HEPA3PbIBHOCTH;

B) YpaBHEHHE COCTOAHHS.

4.  Kakoil METOA HE OTHOCUTCA K YHCJIEHHOMY HHTETPHPOBAHHIO?
a) METOJ| TPEYTOJbHUKOB;
0) MeTOA NPAMOYIOJIbHUKOB;
B) METO/ Tpare M.

5. K uyuciieHHbIM MeToAaM petueHus AuphepeHInalbHOro ypaBHEHHs BTOPOTro Mopsiaka B
YACTHbIX [TPOU3BOJAHBIX OTHOCHTCH:

a) METOJ1 pa3JeieHus nepeMeHHbIX Dypbe;

0) MeTO/1 HHTErpallbHBIX Mpeodpa3zoBanuii Jlaniaca;

B) METOJ CTOXACTHYCCKOTI'O MOACTIMPOBAHUA MOHTe-KapHO.

6.  YpaBHeHHE JBHKEHUs KPUOMPOAYKTOB B TpyOaxX M KaHaAIAX OTPAXKAET 3AKOH:
a) COXpaHEeHHs Macchl;
0) coXpaHeHHs UMITYJIbCA;
B) COXpAHEHUS SHEPTUH.

7. I'panuunbie ycnoBus 1 poaa (Jlnpuxse) onucoiBatoTCs ypaBHEHUEM

a) F|S:f(x,y,z);

oF
6) —1| = f(x,y,2);
on |

oF
B) — +a(x,y,z)F'§:f(x,y,z).
on | )

8. K ypaBHEHHsM COCTOSIHHS PEaIbHBIX ra30B W JKHAKOCTEH (B TOM UYHCJIE KPHOTECHHBIX)
HE OTHOCHUTCS:

a) ypasHenue Haebe-CToKCa;
0) ypasnenne Meraeneesa—Knaneitpona;
B) ypaBHeHUue benenukra-Be66a-Pybuna.
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9.  IlpencrapjicHde YaCTHOW HPOW3BOJHOH [EPBOro MOpsiika B TOYKE (x,y) npH

OF, Fuy=F, o, F,.-F

o i+l 1.+l - i
KOHCYHO-PA3HOCTHOHU alMpOKCHMAlHH B BHIC N

ox Ax oy Ay

Ha3bLIBACTCH:
a) UEHTPAIbHOM pa3HOCTHIO;
0) pa3HOCTBHIO BIIEPEN;
B) pPa3HOCTBIO Ha3al.

10. B pesynprare KOHEUHO-PA3HOCTHOI anmpokcuMauuu JudpepeHLrnanbHoe ypaBHEHHE
3aMeHseTCs:

a) anreOpanyeckUM ypaBHEHHEM;

0) ypaBHEHHEM JJIS1 BBIYHCIEHHS CyMMbI PANIA;

B) CHCTEMOM anreOpanyeckuX ypaBHEHHH.

11. Kakoit MeToa pelneHHs 3ajay FHAPOJUHAMHKH U TEIUIOOOMEHA, MCIOJIBb3YyEMbIH MpH
NPOSKTUPOBAHUM KPUOTECHHOM TEXHHKH, 3aJI0KEH B CTAHJAPTHBIC MAKEThl MPUKIAJIHBIX
nmporpamm tuna ANSYS?

a) METOJ KOHEYHBIX MIEMEHTOB;

0) METOJ1 KOHEYHbIX Pa3HOCTEH;

B) METOJ DJIEMEHTapHBIX 0O0OBEMOB.

12. Tlpu nepexome otr wucxoaHoro auddepeHHaTLHOrO ~ YpaBHEHHSI K CETOYHOH
(IMCKPETHOM) MOJEH B METO/IC KOHEUHBIX YIEMEHTOB MPOU3BOJIUTCS:

a) aIrnpoKCUMAaIHs [POU3BOJHBIX HCKOMBIX (DYHKI[HH;

0) annpoKCUMAaIUs UCKOMBIX )YHKIIHN;

B) ANIIPOKCUMAIIUSI HHTETPATbHBIX 3aKOHOB COXPaHCHHUS.

13. Kaxoe KOMIbIOTEpPHOE NMPHIIOKEHHE HE I03BOJISCT HCIOJb30BaTh BCE BO3MOXKHOCTH
A3bIKOB POrPAMMHUPOBAHUSA?

a) mporpamMma Juist paboThl ¢ MeKTpOHHBIMH Tabauuamu Excel;

0) cucTeMa KOMIbIOTEPHOM MaTemaTHku Mathcad;

B) KoMnuiistop gfortran.

14. K MerojgaM CTpyKTYpHOIrO MporpaMMHUpPOBAHUS HE OTHOCUTCS:
a) UMK,
0) BeTBIICHHE;
B) O€3yCJI0BHBII 1IEPEXO/L.
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15. Ilpu NpPOCKTUPOBAHMM KPHOTEHHBIX CHCTEM € [PUMEHCHHEM  KOMITBIOTCPHBIX
TEXHOJIOTHH pPacCUUTBIBAIOT:

a) rpaiupHH;

0) abcopbepsl;

B) aJiIcopOepBl.

16. OTKpbITbIE ~ BOMpPOC.  DTanbl  KOMIBIOTEPHOrO  MOJICIMPOBAHHMA  IPOLCCCOB

HU3KOTEMIIEPATYPHBIX CUCTCM.

17. Otkpeithiii Bonpoc. CpaBHeHHE METOJA KOHEYHBIX Pa3sHOCTEH U METOJa KOHEHHBIX

3JIEMEHTOB.
Bapuant 2

1. Kakue U3 NnporpaMMHBIX KOMIUICKCOB W CPEJN MO3BOJIAIOT [POBOJUTE MOCTPOCHHUE U
vCClIeIOBaHKHE MOjIeNiell KPHOTEHHBIX cUCTEM?

a) cpe/ibl IPOrPaMMHUPOBAHUS U MaTEMATHYECKHE MAKEThI;

0) TOJIBKO Cpe/ibl MPOrpaMMHUPOBAHHS;

B) TOJILKO MaT€MaTHYECKHE TAKETHI.

2. Kakoii u3 IpOMbIIUICHHBIX Fa30B HE OTHOCHTCS K KPUOMPOAYKTaM?
a) a3oT;
0) MeTaH;
B) ALlCTHUJICH.

3. VYpaBHEHHE COCTOSIHUSI BELIECTBA (CHCTEMBI) HE MOXET OBITH BLIBEAEHO CIEAYIOLINM
obOpa3oM:

a) U3 MOCTYJAaTOB TEPMOJIMHAMHKH;

0) U3 IKCIIEPUMEHTAIILHBIX HCCIIEI0OBAHUT;

B) U3 pe3y/IbTaTOB MOJICTUPOBAHHUSI.

4. Kaxoil METOJ NPUMEHUM /ISl HAXOXICHHS KOpHEeH QyHKIIMHA?
a) metoj ["aycca;
0) meton Pyure-Kyrra;
B) MeToj1 HbroToHa.

5. Ilpu npoeKTUPOBAaHMM KPHOTCHHOM TEXHHUKH OJIHUM M3 METOJOB MPHOIMIKCHHOIO
BLIYUCIIEHUA 3HAYCHUI QYHKUUU SIBISICTCS:

a) HHTEPHOJISILUS — DTO THI ANMPOKCHMAIHH;

0) annpoxcuUMalius — 3TO THI HHTEPIOJISILUH;

B) SKCTpanoJsaums — 3TO TUIT HHTCPIIOJISAIINN.

6.  CkopocTh He siBaseTcsa QyHKIIMEH:
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a) ypaBHEHUs DHEPIrUH;
0) ypaBHCHHSI COCTOSIHHS,
B) YPABHEHHUS HEPA3PLIBHOCTH.

7. T'pannunbie yciiosus 2 poaa (Helimana) omucbBatOTCSA YpaBHEHHEM

a) F‘g =f(x,y,z);

oF

a = f(x,5,2)
0) s ;

oF

— +a(x,y,z)F|S = f(x,y,2)
B) on |

8. K ypaBHEHMSIM COCTOSIHUSI KPHOT€HHBIX BELIECTB HE OTHOCHUTCS:
a) ypaBHeHue Pennuxa—KBoHra;
0) ypaBuenue [lyaccona;
B) ypaBHeHUEe BaH-jep-Baansca.

9. IlpencraBneHde 4YacTHOM OPOWU3BOJHONH MMEPBOro MOPAJAKA B TOUKE (x,y) npu

aF:‘,j _ F/\/ B Eﬂl«/ . aE-J Fu/ B Fi..H

ox Ax oy Ay

KOHC‘iHO-p?ﬂHOCTHOﬁ arnnpokcuMmaluu B BHUJC

Ha3bIBACTCS:
a) UEHTPalibHOM Pa3HOCTHIO;
0) pa3HOCTBIO BOEPE;
B) pa3HOCTBIO Ha3a/l.

10. KoHeuHo-pa3HOCTHAst MOJICIb HE SABISETCS:
a) CETOUHON MOJCIIBIO;
0) cMCTEMOM ypaBHEHHH JUIS BBIUMCIICHUS CYyMM PSIJIOB;
B) IUCKPETHOM MOJICIIBIO.

11. Kakoif meTon pacdera npoieccoB TEI00OOMeHA W THAPOJMHAMUKH B KPHOIMEHHOM
TEeXHHKE OCHOBAH Ha COCTABJICHHH yPABHEHUH OajlaHCca SHEPIUH, TeMIIEPATYpPhl U 1aBJICHUS?
a) METO/l KOHEUYHBIX Pa3HOCTEH;
0) MeTO/1 KOHEUYHBIX HTEMEHTOB;
B) METO/l MIEMCHTAPHBIX 00BEMOB.
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12.

[lpu nepexose OT HMCXOAHOTO AU(PepeHLHaIbLHOIO  YPaBHEHUS K CETOYHOH

(IIYICerTHOﬁ) MO/ICJIH B METO/I€ KOHCUYHbLIX 00LEMOB [IPOU3BOJNTCH:

13.

14.

15.

16.

a) annpoKCUMAaIKs IPOU3BO/IHBIX HCKOMBIX (yHKIIHH;
©) annpoKcUMallUs HCKOMBIX (QYHKUME;
B) AIMPOKCHMAIIUsl HHTErpaibHBIX 3aKOHOB COXPAHEHH.

Kakoe KOMIBbIOTEPHOE MIPUIIOKEHHE HE SBISIETCS 3bIKOM [IPOrPaMMHUPOBaHHs?
a) Maple;
0) Mathcad;
B) Matlab.

Kakoii si3bIK He yI0OBIETBOPSIET MPUHIIMITaM CTPYKTYPHOIO HPOrpaMMHUpPOBaHHS?
a) accemOuiep;

0) [Nackanb;
B) CH.

X0J1010NPOU3BOAUTENILHOCTD KPUOTE€HHBIX CHCTEM 00€CNeUnBaeTCs B YACTHOCTH:
a) IeTaH/IepoM;
0) npocceneM;
B) TENJTOOOMEHHUKOM.

OtkpeiTelii  Bonpoc. [lpolecchl HU3KOTEMNEPATYPHBIX CHCTEM, MOJENUpyeMble C

[IPUMCHCHHUCM KOMIIBIOTECPOB.

17.

OtkpbIThIi Borpoc. CucTeMa ypaBHEHU Jisl pacueTa MpoleccoB TEIIOMaccoodmeHa

U THAPOOAHHAMUKH B KPUOIC€HHBIX CUCTEMaX.
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Bapuant 3

1. Kakue M3 nporpaMMHbBIX KOMIUJIEKCOB H CPEJ MO3BOJISIOT MPOBOJIUTEL MOCTPOCHUC M
McceI0BaHKe MOJIelIei KPUOTEHHbIX CHCTEM?

a) yiektpoHHsie Tadaunbl U CYB/I;

©) TOJILKO EKTPOHHbBIE TAOJIHLbI;

B) Toapko CYB/JI.

2. Kakoil 3 NpOMBILLIEHHBIX FA30B HE OTHOCHTCS K KpHONpPOAyKTam?
a) requi;
0) nponat;
B) BOJIOPO/IL.

3. YpaBHeHHe COCTOSHHS BELICCTBA CBA3BIBACT MEXAY COOOI:
a) TePMOJMHAMUYECKHE MApaMeTPbl CHCTEMBI,
6) TernnoduznUecKre napaMeTpbl CUCTEMBI;
B) TCPMHYECKHE U KAIOPUYECKUE NapaMeTpbl CHCTEMBI.

4. 4. Kakoit METOA UCIIONB3YETCS TS PEICHHUsT CHCTEMbI JIMHEHHBIX YPaBHEHHH?
a) metoj 'aycca;
0) METOJ HAUMEHBILIUX KBAJPaTOB;
B) MeToa HetoToHa.

5. MeToJ HaMMEHbIIHUX KBAJPAaTOB HE UCIIOJIb3YETCSl HEMOCPEACTBEHHO:
a) JUIA arrpoKCHMalMK JAHHbBIX;
0) [Ulsl pellieHUs] CUCTEM HEJIMHEHHBIX YpaBHEHHIA;

B) IJIsl HHTEIPUPOBAHUS PYHKLHH.

6. UrepaunoHnas oOpaboTka JdaHHbIX, [Pd KOTOPOHl  JCHCTBHUSA  MOBTOPSIOTCS
MHOT'OKPATHO, HE MPUBO/IS TIPH ITOM K BBI30BaM CaMHX CeOs, OTHOCHTCS:

a) K aHaJIMTHYECKUM METOJlaM MOJICJIHPOBAHHS;

0) K YMCJIEHHBIM METO/IaM MOJICJIMPOBAHUS;

B) K aHAJIHTHYECKHUM H YUCIIEHHBIM METOJaM MOICIIHPOBAHUA.

7. T'paununbie yciosus 3 poaa (Pobuna) onuceIBalOTes ypaBHEHUEM:

a) F‘S = f(x,y,2);
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oF
o) —| = f(x,y,2):
on |
oF
B) —| + a(x,y,z)F’\, = f(x,y,2).
on | ‘
8. K YPaBHEHUAM COCTOAHHUSA BEUICCTB HE OTHOCHUTCA:

a) ypaBHeHue BaH-aep-Baasnbca;
0) ypaBHeHue [lenra—Pobeprcona;
B) ypaBHeHHe Jlamaca.

9. IlpencraBieHue dYacTHOW OPOU3BOJHON 11EPBOro MOpAAKAa B TOYKE (x,y) npH

KOHC‘{HO-paZSHOCTHOI‘;l afnmnpoKcumaliluu B BH/IE
aE.j EH,/’ - F:'—l,j . an E,j+l - F:,‘/—l
= N = Ha3bIBACTCH:
Ox 2Ax oy 2Ay

a) UEHTPAJIbHOHI PA3HOCTBIO;
0) pa3HOCTBIO BHEPET;
B) Pa3HOCTBIO Ha3ajl.

10. Ilpu pacuere KpUOTEHHBIX [POLECCOB B  pe3yibTaTe KOHEYHO-PA3HOCTHOH
annpokcUMalMu cuctema i depeHuHaNBHBIX YPABHEHUH 3aMEHACTCH:

a) cucteMoi anreOpanyeckux ypaBHEHUH TOMH e pa3MepHOCTH;

0) cucTeMOl ypaBHEHUH Ul BBIYUCIICHUS CYMM DPSJIOB;

B) CHCTEMOMH anredpanyeckux ypaBHEHHH O0blIeH pa3sMEPHOCTH.

11. Kako#it MeTOjl BBIYUCIUTENbHONH THIPOMEXAHUKH HCTOPUUYECKH IOSBUIICS HEPBBIM U
NpEeAONPENCIIHII Pa3BUTHE APYTUX METOJI0B?

a) METOJI KOHEYHBIX 3JIECMCHTOR;

0) METOJI KOHEYHBIX PA3HOCTEI;

B) METOJ JJIEMEHTAPHBIX 0OBEMOB.

12. Tlpn nepexone 0T HCXOMHOro JUGGEPEHIMAILHOIO  YPABHEHHS K CETOYHOI
(JIMCKPETHOI) MOAEH B METO/IE KOHEUHbBIX Pa3HOCTEH HPOU3BOAUTCA:

a) annpoKCUMaLHs MPOU3BOIHBIX HCKOMBIX DYHKIIHI;

0) annpoKCUMAaLUst HCKOMBIX (YHKLHIA;

B) anipoOKCHMMAalHsi HHTErPAJIbHBIX 3aKOHOB COXPAHEHHUSI.

13. Kakoe KOMIMBIOTEPHOE MPUIOKEHHE HE [O3BOJISET 110J1y4aTh PE3y/ibTaThl PACUYCTOB B
BU/JIE rpadudeckoi HHPopmaluu?
a) mporpamma Juis paboThl ¢ MIEKTpOHHBIMHU Tabsuiamu Excel:
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0) kommuastop gfortran s3pika nporpammuposanus Poprpai;
B) cMCTeMa KOMITbIOTepHOM MaTemaTiki Mathcad.

14. Cxonabko ©a30BbIX YIPABAAIOIMX CTPYKTYP OMNPEACHsAtOT MPUHUMI CTPYKTYPHOIO
MporpaMMHUpOBaHUs?

a) JBe;

0) Tpu;

B) YeThIpE.

15.  Xonomonpou3BOAHTEILHOCTh KPUHOTEHHBIX CUCTEM 00ECIIEYHBAETCA B YACTHOCTH:

a) HacoCoM;
0) apocceneM;
B) KOMITPECCOPOM.

16. OrkpsiTelii  Bompoc. Kraccudukauuss METOMOB  MOIEIHUPOBAHHS  [POLECCOB

HU3KOTEMIIEPATYPHBIX CHCTEM.

17. OtkpsiTblii Bonpoc. KoOMIbIOTEpHbIE NPHIOKEHHS W BBIYHCIUTEIbHbIE CHCTEMBI,

HCIIOJIb3YEMBIC I[TPH MOACTHPOBAHHUHU ITPOLECCOB KPUOTCHHBIX CUCTEM.
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[IpaBuibHbIC OTBETHI

Ne Bomnpoca 3 5 6 7 8 10 | 1L |12 | 13 | 14 | 15
Bapuant 1 B B 0 a a B a 0 a B B
Bapuaur 2 a a 0 0 0 0 B B 0 a a
Bapuant 3 a B 0 B B B 0 a 0 0 B
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AHHOTanus K padoyeil nporpaMMe IMCUMILUIHHBI
«KoMmnbloTepHOE MOIeJIMPOBAHNE NPOIECCOB KPHMOTEHHBIX CHCTEM»

JucrumnHa  «KommploTepHOE MOJENMPOBAHUE TPOLECCOB KPHOTEHHBIX CHUCTEM)
peanmu3yercss B pamMKax 0Opa3oBaTeIbHOM MPOrpaMMBbl BBICIIETO OOpa30BaHHS — MPOTPAMMBI
NOATOTOBKH HAYYHO-TIEJArOTHUECKUX KaJIpOB B ACIHUPAHTYpe IO HAIMPABICHUIO IOJIrOTOBKU
13.06.01 DnekTpo- u TETIIOTEXHHUKA MO0 0YHOU (hopMe 0OyUEHUS Ha PYCCKOM SI3BIKE.

Pa3nesibl paGoyeii mporpaMmsl

1. Mecto  AMCHUIUTMHBI B CTPYKTYpE  OCHOBHOW  INpo()eCCHOHATBLHON
oOpa3oBaTenbHON porpaMMsl Beiciiero oopazosanus (OITOIT BO).

2. [Inanupyembie pe3yabTaThl 00y4EHHUs O JUCIUIUINHE.

3. CrpykTypa U coJepx aHue AUCIUILTUHBI.

4. Texkymui KOHTPOJIb ¥ IPOMEKYTOUHAs aTTECTALUs.

5. Y4ebGHOo-MeToan4Yeckoe 1 HHPOPMALIMOHHOE 00eCcIIeYeHUe TUCIUITIIMHBI.

6. MarepuanbHO-TEXHUYECKOE 00€CTICUeHNUE TUCITUTIITUHBI.

7. @DOH/1bI OLICHOYHBIX CPEACTB TEKYIET0 KOHTPOJIS M MPOMEXYTOUHOM aTTeCcTalluHt.

1. Mecto nucunmimasl B ctpykrype OIIOITI BO

JuciuminHa  «KoMmmbloTepHOE MOJICNMPOBAHUE TPOLIECCOB KPHOTEHHBIX CHUCTEM)
peanu3yercsi B TPEThEM CEMECTPE B paMKax BapUaTHBHOM YacTH JUCHUIUIAH (Moxayneit) bioka 1.
JlaHHass AMCUMIUIMHA CO3/1aeT CHCTEMHOE HaydHOE 3HaHHE B TpodecCHOHaIbHOW 00iacTu
oOyuatomierocsi, GopMupyeT 3HaHHE KOMIBIOTEPHOTO MOJEIUPOBAHUS (PU3HMUECKUX IPOLECCOB
M €ro OrPaHWYCHUIl, POJIM KOMIBIOTEPHBIX TEXHOJOTHMH B MOJACIHPOBAHHU (U3HUECKUX
IPOIIECCOB, OTPAHUYCHHUS M BOBMOKHOCTH COBPEMEHHOW BBIYMCIUTENLHON TEXHUKH, (DOPMUPYET
HaBBIKM pabOTBI C CHUCTEMaMH aBTOMATHU3UPOBAHHOTO KOMITBIOTEPHOTO MOJEIHPOBAHMS,
HE00X0IuMBbIe IS TPO(heCCHOHANBHOM eI TeTbHOCTH.

2. Ilnmanupyemble pe3y/ibTAaThl 00y4eHHUS M0 JUCHHUILIUHE

Hucuunnuna «KoMmmploTepHoe MOJEIMPOBAHUE MPOLIECCOB KPHUOTEHHBIX CHCTEM)
HanpaBiieHa Ha GopmupoBaHre kKoMneTeHuu YK-1: cnocoOHOCTh K KPUTHUECKOMY aHAIIU3Y U
OLICHKE COBPEMEHHBIX HAYYHBIX JOCTHKEHHM, T'€HEpPHUpPOBAHUIO HOBBIX HJIEH IMPHU pEIICHUU
UCCJICIOBATENILCKUX ¥ MPAKTUYSCKUX 3a/lad, B TOM YHCJIE€ B MEKIUCIHUILTMHAPHBIX OOJACTSIX,
komnereHuu YK-3: roToBHOCTh y4acTBOBaTh B PabOTE€ POCCHMCKUX M MEXKIyHAPOIHBIX
HCCJICIOBATENILCKUX KOJIJIEKTUBOB IO PEIICHUIO HAYYHBIX M HAay4YHO-00pa30BaTEIbHBIX 3ajad,
komnerennun YK-5: crnocoOHOCTh TIIaHMpoBaTh M pemiaTh 3aJadyd  COOCTBEHHOTO
npoecCHOHAIBbHOTO W JUYHOCTHOrO pas3BuTusa, KommereHuun OIIK-1: CnocobHocTb
CaMOCTOSITENIbHO OCYIIECTBIIATH HAYYHO-UCCIIEIOBATENbCKYIO JIeSITEIbHOCTD B
COOTBETCTBYIOIIEH NpOPEecCHOHATBLHON 007acCTH C HCHOJb30BAHUEM COBPEMEHHBIX METOIOB
HCCIeI0BaHUS U WH(GOPMAITMOHHO-KOMMYHHKAITMOHHBIX TeXHoJoTui, komnereHuuu OITK-2:
TOTOBHOCTB K TIPETIOAaBATENLCKOM ACSITETLHOCTH 110 OCHOBHBIM 00pa30BaTeIbHBIM MIPOTrPAMMaM
BBICILIET0 00Pa30BaHUS 8 YACMU C1EOYIOUUX PE3YTbIaAn o8 00yUeHus:

dopmupyemble
KOMIIETEHIIUU [Tnanupyemble pe3yabTaThl 00y4eHUs M0 AUCHUILTHHE (MOIYIIIO)
(xon
KOMIETEHIINN)
YMers:
YK-1
Y5 (YK-1) npoBoAUTH OpUTHHAJIBHBIE HCCIIEN0BAHUS, PE3YJIbTATHI
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KOTOPBIX 00J1a/1al0T HAyYHOU IIeIOCTHOCTHIO M HOBU3HOU

Bnanets:

B1 (YK-1) naBbikamu c6opa, 00pabOTKH, aHaJIM3a U CUCTEMaTH3alUN
MHpOpMaIKU 110 TEME UCCIIeI0BaHUS;

Bianets:

B2 (YK-3) TexHONMOTUsMHU OLIEHKH PE3YJIbTaTOB KOJIJIEKTUBHOM

YK-3 NeSITebHOCTH MO PELICHNIO HAYyYHBIX U Hay4HO-00pa30BaTeNIbHBIX 3a/1a4,
B TOM YHCJIE€ BEIyIIEHCS HAa UHOCTPAHHOM SI3bIKE

VYMmeTsh:

VY1 (YK-5) niianupoBath U pemarh 3a1a4i COOCTBEHHOTO

PO eCCHOHAIBHOTO U TUYHOCTHOTO PA3BUTHS, CIICTYSI ITHIECKUM
VK-5 HOpMaM B TIPO(HeCCUOHATTLHOU e TEIIbHOCTH

Bnanets:

B1 (YK-5) npuemamu 1 TEXHOJIOTUSIMU LIEJIENOJIaraHusl, OLICHKU
Pe3yIbTATOB ACATEIHHOCTH IO PEIICHUIO MPO(eCCHOHATBHBIX 3a/1a4

YMeTs:

V2 (OIIK-1) mmanupoBaTh Hay4YHbIE UCCIICIOBAHMS, AaHAIM3UPOBATD
OIIK-1 MOJTy4aeMble pe3yNbTaThl U (HOPMYIHPOBATH BHIBOABI IO UTOTAM HAYYHBIX
HUCCIIEIOBAaHUN

3HATh:
OTTK-2 33 (OIIK-2) TeHaeHInu pa3BUTHS COOTBETCTBYIOLICH HAYyYHOH 00J1acTH U
obnactu mpoecCHOHATBEHON ACATENHHOCTH

Crnoco0bl popMupoBaHNe IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHus!

DopMBbl OpraHu3aliy 3aHATHI
Pe3ynpTarhl n3ydeHus: AUCUUILIAHGI [0 YPOBHAM Hayuno- CamocTos-
OCBOEHUS (3HATh, YMETh, BIIAJICTh) Jlexkuuu | mpakTuyeckue | TenpHas
3aHATHS pabota

YK-1: cmocoOHOCTE K KPUTHYCCKOMY aHAJIM3y U OLICHKE COBPCMCHHBIX HAYYHBIX ,Z[OCTI/I)KCHPlﬁ,
TCHCPUPOBAHNIO HOBBIX I/I[[Gfl pu pCHICHUN UCCIICAOBATCIBCKUX U MPAKTUYCCKUX 3aJiad, B TOM
YUCJIC B MCKAUCTUIUIMHAPHBIX obnacTIx

V5 (YK-1) npoBoAUTh OpUTHHAIBHBIE HCCIIEIOBAHUS,
pe3ynbTaThl KOTOPBIX obnagaror HAay4YyHOU + + +
LEJIOCTHOCTBIO U HOBU3HOU

B1 (YK-1) nHaBbikamu cOopa, oOpaOOTKu, aHaiau3a |

+ -
CUCTEMATU3allUN I/IH(I)OpMaI_[I/II/I 10 TEMEC UCCIIEA0BAHUA

YK-3: roTOBHOCTh y4acTBOBaTh B PabOTE POCCUMCKUX M MEXKIYHAPOIHBIX UCCIEIOBATEIHCKUX
KOJIJIEKTUBOB IO PEIICHUIO HAYYHBIX U HAyYHO-00pa30BaTENbHbIX 3314

B2 (YK-3) TexHONOrusIMHU OLEHKH pe3yJbTaToOB
KOJUIEKTUBHOM JAESITENbHOCTU IO PEUICHUIO HAYYHBIX U
HAy4YHO-0Opa30OBaTENbHBIX  337ad4, B TOM  YHUCIE
BeIyIIEHCS Ha MHOCTPAHHOM SI3bIKE

YK-5: cnocoOHOCTh IUIaHUPOBaTh M pellaTh 3aadd COOCTBEHHOI'O INMPO(eCCHOHAIBHOIO U
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JIMYHOCTHOTI'O pa3BUTHUA

Y1 (YK-5) nnanupoBath W pemaTrh  3aJa4d
COOCTBEHHOTO MPO(PECCHOHATHHOTO U JTHYHOCTHOTO
pa3BUTHSA, crenys ATHYECKUM HOpMaM B
npoeCCUOHATILHOM J1eATEIbHOCTH

B1 (YK-5) npuemamu 1 TEXHOJOTUSIMU IIeJI€NIOJIaraHMs,
OLIEHKU pe3yJIbTaTOB JIEATEIILHOCTH 10 PELICHHIO + +
npodeccuoHaNbHbIX 3a7a4

OIIK-1: CrnocoOHOCTP  CaMOCTOSITEIBHO  OCYIIECTBISATH  HAYYHO-HCCIICOBATEIBCKYIO
NeSITEeIbHOCTh B  COOTBETCTBYIOIIEH NPOQECcCCHOHATBHOH O0JIAaCTM €  HUCMOJIb30BaHUEM
COBPEMEHHBIX METOJIOB UCCIIEI0BAaHUS M MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOIOT U

Y2 (OIIK-1) nnaHupoBaTh HAay4YHBIE HCCIIECJOBAHMS,

aHAIM3UPOBATh MoJTy4aeMble pe3yIbTaThI 51 " " n
dbopMynHUpoBaTh  BBIBOJABI [0  WTOTaM  HAy4YHBIX
HUCCIIEIOBAaHUN

OIIK-2: rOTOBHOCTH K MPENOAaBaTeNbCKOM A€ATeILHOCTH IO OCHOBHBIM 00pa30BaTeIbHBIM
MporpaMmMam BBICIIEr0 00pa3oBaHUs

33 (OIIK-2) TeHaeHIMU pa3BUTHS COOTBETCTBYIOIIEH
HAay4yHOW oOmactu u obnactu TpPodhecCHOHATBHOM + +
JESTeTbHOCTH

3. CTpyKkTypa u coiep:KaHue IUCHUTIINHbBI

N3yuenne kypca «KoMIBIOTEpHOE MOJAEIMPOBAHUE IPOLIECCOB KPUOTEHHBIX CHCTEM)»
BKJIIOYAET B ce0s JIEKIMH, Ha KOTOPBIX PacCMaTpPUBACTCS TEOPETUYECKOE COJEpIKaHUE Kypca;
HAYYHO-TIPAKTHYECKUE 3aHATHUS, MPEIyCMaTPUBAIONINE YIITyOJCeHHOE M3ydeHHe U 00CYKICHHE
BONPOCOB, 0003HAUYEHHBIX B TEMAaX IUCLMILIMHBI; CAMOCTOSTEIbHYIO PabOTy, 3aKII0YAIOLIYIOCS
B MOJTrOTOBKE K JIEKIIMOHHBIM U HAYYHO-IIPAKTUUYECKUM 3aHATHUAM. TeMbl, pacCMaTpUBaeMble Ha
JEKIMSIX U U3ydaeMble CaMOCTOSITENbHO, 3aKPEIISIOTCS Ha HAyYHO-IIPAKTUYECKUX 3aHATHUSAX, I10
BOIPOCAM, BbI3bIBAIOLIUM 3aTPYAHEHUS, IPOBOASTCS KOHCYJIbTAIUH.

CTpyKTypa AMCHUIIMHBI:

Buabl yueOHoi#i HAarpy3ku
1 UX TPYA0€MKOCTb, YaChl
%)
i} % = dopma TeKymero
5 @ 4 - E KOHTPOJIsA
= HanmeHnoBanue S| = = = 2 5 «| YCHEBAEMOCTH M
s N
s pasaesna TUCHHUILINHBI S| E = = g = S| mpomexkyrouHoii
©
z o | £ =£| | 2§ aTTecTanuu
~ E x|l = =
@ = T | 9| 2 =
S = ol S
2 = =
= <
o Q
=
[IpobnemMbl KOMITBIOTEPHOTO CobecenoBanue
1. MOJETUPOBaHUS HUZUUECKUX 70 | 4 4 62
IIPOLIECCOB




MeToa KOHEUHBIX 3JIEMEHTOB U
2. ABTOMATU3UPOBAHHOE 70 | 4 4 62
MOJICTTUPOBAHUE
DK3aMeH B popme
MMACbMEHHOU
3 [TpoMexyTouHas aTTecTalnus 4 | - - - - paboThI ¢
MOCJIE Ty FOIIUM
co0ece0BaHHEM
HUTOrO: 144 | 8 8 - 124

Coz[ep)lca}me AUCHMUIIINHBbI

CchlIKH HA

Ne HaunmeHnoBanue pe3yJbTaThl
Conepxanue
pa3nesia | pasaesa QM CHUNIMHBI o0yueHust
1. [ToHsITHE KOMITBIOTEPHOW MOJICITH. Y5 (YK-1)
B1 (YK-1)
2. Bunbl uHQOpPMAIIMOHHBIX MOJIEIEH. B2 (YK-3)
V1 (YK-5)
3. Monens kak ¢unocodckast mpodiema. B1 (YK-5)
— V2 (OIIK-1)
4. BbIYMCIUTEIbHBIN 3KCIEPUMEHT KaK 3Tarl 33 (OIIK-2)
KOMIBIOTEPHOTO MOJEIUPOBAHUS.
5. Poyb 4HCIIEHHBIX METOJIOB B
KOMITHIOTEPHOM MO/ICITUPOBAHHH.
6. ABTOMaTHU3UPOBAHHOE KOMITBIOTEPHOE
MOJICJIUPOBAHUE U €T0 CBS3b C
MIPOU3BOJICTBOM.
IIpobnemsl 7. CTpyKTypa CUCTEM
KOMITBIOTEPHOTO
1 aBTOMATU3HPOBAHHOT'O KOMITBIOTEPHOTO
MOJEIIUPOBAHUSA

($u3nYECKUX MPOLIECCOB

MOZACIINPOBAHUA.

8. 'eoMeTpuyeckrue MOJENIN Kak OCHOBA
KOMIBIOTEPHBIX MOJICIICH.

9. IlnanupoBaHue Npu CO3TaHUU
Tr€OMETPUYECKON MOJEIIH.

10. IlmanupoBaHue Npu CO3AaHUN
rCOMCTPHUICCKUX MOI[GHGIZ, II0aAX0OblI K UX
MOCTPOCHHUIO.

11. [IpoGemMbl HEOAHO3HAYHOCTEH TPU
UMIIOPTE U SKCIIOPTE FEOMETPUIECKUX
MOJETEH.

12. TIpobnema ynopsimounBaHust
reOMETPHUECKUX 00BEKTOB B




KOMIIBIOTCPHBIX MOACIIAX.

MeTo1 KOHEUHBIX
9JICMCHTOB U
ABTOMATH3UPOBAHHOC
MOACIIUPOBAHUC

1. OGnacTu npuMEHEHUST METO/1a KOHEUHBIX
2JIEMEHTOB.

2. AHBTepHaTI/IBHHC YHCJIICHHBIC MCTOAHI.

3. [TpubnuxeHHbIE METO/IbI PEIICHUS
mQdepeHIraIbHbIX ypaBHEHUN
lNanepknna u Penes-Purna kak ocHoBa
METO/1a KOHCUHBIX 3JICMCHTOB.

4. IIpo6nema 000CHOBaHUS METOAA
KOHCYHBIX 3JICMCHTOB.

5. [IporpamMmmHoOe obecrieueHue,
peanu3yrolee MeTo I KOHEYHBIX JIEMEHTOB.

6. Koneuno-3neMeHTHAs MOJEIb U CLIOCOOBI
€€ TeHepaIluH.

7. BnusiHue BpIOOpa CUCTEMBI €TUHUIL
WU3MEPEHHUSL.

8. TUIBI CeTOK KOHCUHBIX YJICMEHTOB.

9. PeryiisipHble U HEPETYISIPHBIE CETKH.

10. CiocoOb! MOCTPOEHUS CETOK.

11. IIpobnema aBTOMaTU3UPOBAHHOMN
TeHEpAaLluU CETOK.

12. KpaeBble yca0BUS B KOHEUHO-
AJIEMEHTHOM MOJIEIIH.

13. Tunsl KpaeBbIX yCIOBH.

14. O6mue peKOMEHIAIMH 110 TTOCTPOEHHUIO
KOHCYHO-23JICMCHTHBLIX Moneneﬁ.

15. OcoOGeHHOCTH KOHEYHO-AJIEMEHTHBIX
MoOJenen JUIA 3a4a4 BEIYUCIUTEILHON
TUIPOIUHAMUKH.

Buabl yueOHOi 1 caMOCTOATEILHON padoThI

CchlIKH HA

Buabi yueOHoli padoThi pe3yJIbTaThl Yacel
o0y4eHust
Ha ocHoBe wu3yueHus mnuTepaTypbl 1O TeMam V5 (VK-1) 20

JEKIMOHHBIX M HAy4YHO-NIPAKTUYECKUX 3aAHSITUU B1 (VK-1)
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aCIIMPaHT FOTOBUTCS K OTBETY Ha MPEIOKECHHBIC B2 (VK-3)
BOIIPOCHI, K YYacTHIO B JHCKYyCCHAX, K V1 (YK-5)
TECTUPOBAHUIO MO H3YYEHHOMY MaTepUaITy B1 (YK-5)
VY2 (OIIK-1)
33 (OIIK-2)

CchlIIKH HA
Buabl camocTosiTeIbHOM PadoThI pe3yabTaThl Yacel HA BLINOJTHEHHE
o0y4eHust

V5 (YK-1)

BI (YK-1)

B2 (VK-3)

V1 (YK-5)

BI (VK-5)
V2 (OIK-1)
33 (OIIK-2)

CaMocTosTeIbHas IIOArOTOBKA K JICKIIMOHHBIM U

Hay4YHO-IIPAKTUYECKUM 3aHATHIIM 124

YcnenHoe 0OCBOCHHE Marcpurajia, M3y4acMoro B XOAC JICKIUMOHHBIX W HAYYHO-IIPAKTHYCCKUX
3aHATUSA, TpeOyeT MOMOJHUTEIBLHOTO CaMOCTOsITeNbHOTO u3yueHus. [lo kaxaomy pasneny
y4eOHOM  JMCHUIUIMHBI  MPEAYCMOTPEHO  HW3YYCHHE  TEOPETHMUYECKOTO  Marepwaia ¢
WCIOJIb30BAHUEM KOMITBIOTEPHBIX TEXHOJIOTHM; CaMOCTOSITEIbHOE H3yUYEHHE TEOpPETHUYECKOIrO
MaTepuaia JUCHMIUIMHBI C HWCHOJb30BaHWEM Internet-pecypcoB, uH(pOpMAIMOHHBIX 0a3,
METOANYECKUX pa3padOTOK, CICIIHAIBbHON YICOHON U HAyYHOH JIUTEPATyPHI.

4. Texyuuii KOHTPOJIb M POMEKYTOYHAS aTTeCTAIUSA.

Tekymmii KOHTPOJb MO aUCHUIUIMHE «KOMIBIOTEpHOE MOJEIUPOBAHUE MPOIECCOB
KPUOTEHHBIX CHUCTEM» OCYIIECTBISIETCS Ha JICKIHUSIX M HAYYHO-IPAKTHMUYECKUX 3aHATUAX U
3aK/III09acTCd B OLICHKC AKTUBHOCTU M Ka4YCCTBA YYAaCTUS B ONpPOCaxX U CO6€CGI[OB3HI/I$[X 110
npobiieMaM, U3y4aeMbIX B paMKax Te€M JIEKIIMOHHBIX 3aHATUH, apryMEHTHPOBAHHOCTHU MO3ULINH;
B q)OpMC TCCTUPOBAHHUA OLICHUBACTCA HIMPOTA UCIIOJIB3YEMBIX TCOPCTUICCKUX 3HaHUH.

[IpomexyTounass arrectamuss 1o auciuruinHe «KoMIbIOTEpHOE MOJEIHpPOBaHHE
IPOLIECCOB KPUOTEHHBIX CUCTEM» MIPOBOJUTCS B TPETHEM CEMECTPE B OpPME IK3aMEHA. IK3aMEH
B (hopMe MMCHbMEHHOM PabOTHI € TIOCIEAYIONMM COOECeIOBAaHUEM C MTPETIOIaBaATEIIEM.

PesynpTaThl cmaum SK3aMeHa OIEHUBAIOTCA IO MIKale «HEYJOBIETBOPUTEIHHOY,
«YIOBJIETBOPUTEIBHO»,  «XOPOLIO»,  «OTINYHO».  OIEHKHM  «OTIIMYHO»,  «XOPOILOM,
«yJIOBIIETBOPUTEIHHOY» O3HAYAIOT YCIEITHOE MPOX0XKACHNUE IPOMEKYTOUHON aTTECTAIIHH.

5. YueOHo-MeTOaMuYecKoe M HH(pOPMALMOHHOE 0O0ecnieYeHHe TUCHUMILTUHBI

Y4yeOHO-METONYECKOE 00ECIIEUECHHUE:
y4e0HO-MEeTOINYecKoe OOEeCreueHrne MUCIUIUIMHBL pa3MelleHo Ha o0pa3oBaTebHOM MOpTale
VYuusepcurera U”TMO

[IporpamMmmMHOe obecrieueHue:

Jlns obecrieyeHuss pealn3alud JUCHMIUIMHBI HCHOJb3YETCS CTAHAAPTHBIM KOMIUIEKT
nporpammHoro obecrnieuenus (I10), Bkimrouaronuii perysisgspHo oOHoBissieMoe JauieH3uonnoe [10
Windows u MS Office.

Hcnonp30BaHne CHENMAIU3UPOBAHHOTO MPOTPaMMHOIO OOECHedeHUs MJii U3y4EHHUs
JTUCLUIUINHBI HE TpeOyeTcs.




IIpodeccnonanbubie 0a3bl JaHHBIX, HHTEPHET-PECYPChl, JJIEKTPOHHBIC OMOJIHOTEKH

U HH(OPMAIMOHHBbIE CTIPABOYHBIE CHCTEMBbI:
Ne Ccpl1ka Ha HaumenoBanue pazpadoTku B JocTynmHocTh
UHGopMaLMOHHBIH 3JICKTPOHHOH (popme
pecypc
1. | http://e.lanbook.com/ OBbC na matdopme «Jlauby. YueOuuku | MaAMBUIYaTBHBI
U y4eOHbIC TIOCOOUS ISl yHUBEPCUTETOB | U
u3aarenbeTBa «Jlanb» HEeOrpaHMYEHHBIN
JOCTYTI
2. | http://window.edu.ru/ bubnuoreka. EnuHoe okHO focTyma K WnpuBuyanbHel
nH()OPMAIMOHHBIM pecypcam 71
HEOTPaHUYECHHBIN
JOCTYTI
3. | http://elibrary.ru/default | Hayunas snextponHas Oubnuorexa NunuBuayanbHbI
X.asp #
HEOTpaHUYCHHBIT
JOCTYTI
4. | http://www.public.ru/ [Ty6mmunas UaTepHeT-0nbmnoTeka NHnuBuIyanbHBI
i
HEOTPaHUYEHHBIN
JOCTYTI
5. | http://www.elbib.ru/ Poccuiickas snexTpoHHas 6ubimoreka WunuBuayanbHbL
i
HEOIPaHUYEHHBIN
JOCTYTI
6. | http:/lib.ifmo.ru/stat/36 | Dnexrponnas 6udanoreka HUY UTMO | MnauBuyansHbl
/ebs_ifmo.htm i
HEOTPaHUYECHHBIN
JOCTYTI
7. http://scilab.org// 1. Scilab. The Free Software for NunuBHayanbHbI
Numerical Computation /Digiteo i
Foundation HEOTPAaHUYCHHBIN
JOCTYTI
8. http://freefem.org/ft++/1 | 2. Freefem++ Home Page / Olivier NHauBuy anbHBI
ndex.htm Pironneau, Frédéric Hecht, Antoine Le 51
Hyaric, Jacques Morice HEOTPaHWYEHHBIN
JOCTYTI
9. | http://csc.fi/english/pag | 3. Elmer. Open Source Finite WnpuBuayanbHbL
es/elmer Element Software for Multiphysical 17}
Problems / CSC HEeOrpaHMYEHHBIN
JOCTYTI




Pedepatusnubie Haykomerpuueckue 0a3bl (eLIBRARY.RU, Web of Science, Scopus), 3meKTpoOHHBIE
Oonbmmoreunsle cucrteMsl («MmkeHepHble Haykw», «JlaHpy, «MammHocTpoeHue», «MHpopMaTnkay,
«HOUKOH» «tOpaiity).

OcHoBHas1 JiUTEpaTypa:

1. Ansmosckuii A.A. Mrxenepueie pacuetsl B SolidWorks Simulation / M. : JIMK Ilpecc,
2010 .— 464 c.

2. Boxakos K.H., Emenssaaos B.H. BeraucianreabHbIe TEXHOJIOTHH B 3aJjadaX MEXaHUKH
KUAKOCTU U Ta3a / Mocksa: @uszmatiurt, 2012 . 468 c. : rpad., cxemsl. Pexxum goctyma:
<URL:http://e.lanbook.com/books/element.php?pll 1d=59637>.

3. 3axaposa B. FO. KommbioTepHble TEXHOIOTHH B HayKe U oOpazoBaHuu. [IporpamMmmuoe
obecrieueHne s peleHus 3a/1ad TeXHuIeckoi ¢pusnku / M-Bo ob6pazoBanus PO ; CII6I'Y
HUTMO, [Kad. KT®OudDM]. CII6.: CII6I'Y UTMO, 2010. - 79 c.

4. Mamox B.H. Beenenue B coBpemennsie CAIIP : [kypc nexnuii] / M.: JIMK Ilpecc, 2010. -
190 c.

5. Tlopumaes C.B. KommnbroTepHoe MoaenpoBanre (GU3NIECKUX MPOIECCOB B MAKETE
MATLAB / CII6.: Jlans, 2011. - 736 c.

6. YmakoB JI.M. Beenenue B Mmarematuueckue ocHoBbl CAIIP / M.: JIMK Ilpecc, 2011. - 208
¢. wi. PexxuM nocryna
URL:http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=1311

JlonoTHUTEIbHASI JINTEpPaTypa:

1. Tapacux B.Il. MaremaTiueckoe MOJICIUPOBaHUE TEXHUIECKUX CUCTEM: YIeOHHK. / MHHCK :
Hogoe 3nanue, 2013. 584 c. URL: https://e.lanbook.com/reader/book/4324/#1

2. Oxop3uH B.A. [Ipuknannas matemaruka B cuicteMe MATHCAD: YueOHoe nocobue. 3-€
u3n., crep. CIIO. : MU3garenscTBo 'Jlans', 2009. - 352 ¢.URL:
https://e.lanbook.com/reader/book/294/#2

CpeacrBa, oOecneuyMBamoumIde  AJaNTANMIK)  YIEKTPOHHBIX M MEYATHBIX
0o0pa3oBaTe/IbHBIX PeCcypcoB A OOYYAIOIIMXCS M3 YHUCJIA JUI ¢ MHBAJIUAHOCTHIO U
OrpaHMYEeHHBIMHU BO3MOKHOCTSMHU 310POBbS:

1) JlocTynm K UW3JaHHUSIM DJIEKTPOHHO-OMOMMOTEYHOM cucteMbl «M31aTenbCTBO
«Jlanp» (https://e.lanbook.com), B aganTupoBaHHBIX (opmaTax IJisl JUI] C WHBAIUIHOCTHIO U
OB3.

2) CrneuunanbHbple  TEXHHYECKHME  CpeAcTBa  OOy4eHHS  KOJUIEKTUBHOTO U
VHAMBUYyaJIbHOTO NIOJIB30BaHUs AJIsl JIML ¢ MHBAIMIHOCTBIO 1 OB3:

a) B Oubmmoreke mo aapecam Kponepkckuit mp., m1.49 u yn. JlomonocoBa, 1.9
00yyaromuMcsi, UMEIOUIMM HapyIIEHUS 3PEHUs, MPEIOCTABISIETCS KOMIIBIOTEPHOE MECTO C
KJIABHATYPOU, MapKUPpOBaHHOU mpudToM bpaiiis, u yBeInduTeNbHBIC JIYTTbI HOBOTO IMOKOJEHUS
C MO/ICBETKOM U CEeMHUKPATHBIM YBEIMUYCHHUEM (JIYIIbl HACTOJIbHBIE € ToACBeTKOM PowerLux).

3) Yenyru 1o aganTanMM  y4eOHO-METOAMYSCKOTO MaTrepwaia JUIs  JIUI[  C
naBaTuIHOCTHI0O U OB3:
a) oOydJaromuyecs ¢ HApyUICHHSIMH 3pPCHHSl 10 3alpocy MOTYT IOJYYHTh

CHEeLMANbHYI0 Y4eOHYI0, HAY4YHYIO JIUTepaTypy M MEpUOAWYECKHE HU3aHUS Ha OCHOBAHHH
JICUCTBYIOIIETO  JIOTOBOpa O  COTpyaHuUuecTBe Mexnay YHuBepcuretom HWTMO wu
locynapcTBeHHO OMONMOTEKOM M ClENbIX W CHa0OBUAAMIMX; s OOydyaromuXxcs C
HapyLICHUSIMH 3pEeHUs yueOHbIE MaTepHajIbl MOTYT OBITh MpeIoKeHb! Ha mpudTe bpaiins.

0) 0o0yyaromuMcsi C HapyIICHUSIMH CIyXa [0 3alpocy MPEeAOCTABISIOTCS YCIyTH
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CYpIIOTIEpEeBOUMKA

Ha OCHOBaHMM Jorosopa Mexay YHuBepcurerom HWTMO wu
«Bcepoccuiickum o6mectom riayxux» (CI16 PO OOOU BOT).

6. MartepuajJbHO-TeXHHYECKOE O0ecneyeHue TUCIHIIINHBI

HaumenoBanue OcHallleHHOCTb cnenuanbHblx | [lepeuens JIULEH3UOHHOT O

CHELUAIbHBIX MOMEIECHUNA U | TOMEIEHN U MOMELIEHUH JUIsl | IPOrpaMMHOI0 o0ecnedeHus

IIOMELICHU I JUISL | CAMOCTOSITENIbHOM PabOTHI

CaMOCTOSITEJIbHON PabOThI

3aHsATHSA JJeKIIMOHHOI0 THIIA:

MYJbTUMEIUHHBIN Ki1acc ayuTopus, ocHarieHHas | OnepanuonHas cucrema
NPe3eHTAMOHHOM Texuukoii | Microsoft Windows (Bepcuu ot
(ipoekTop, SKpaH, “Windows XP” nmo “Windows
KOMIIBIOTEP/HOYTOYK) 107)

3aHATHA NPAKTHYECKOI0 THIIA:

MYJIBTUMEIUMHBIN KIacC, ayJIuTopHus, ocHarieHHas | Onepannonnas cucrema

KOMIBIOTEPHBIH KJacc NPE3EHTAMOHHOM Texnukoii | Microsoft Windows (Bepcun ot
(IpoexTop, SKpaH, “Windows XP” no “Windows
KOMIThIOTEP/HOYTOYK) 107)

CamocTosiTesibHasi padoTa:

KOMIIBIOTEPHBIN KJIacC 15 mepcoHanbHBIX KOMIBIOTEPOB | OnepanuonHas cucTeMa
B COCTaBe noxanpHoil | Microsoft Windows (Bepcuu oT
BBIUHCIIUTEIIHHOMN cern, | Windows XP” no “Windows
noakatoueHHo Kk Internet (30 107)
Mowurt/c).

7.@OHABI OLIEHOYHBIX CPEACTB TEKYLIEro KOHTPOJISl M MPOMEKYTOYHOM aTTecTaluu

TpebdoBanust

TEKYIIEro KOHTPOJIA U l'lpOMQ)KyTO‘lHOﬁ ATTECTAlIMHU 10 JUCHUIIJIHHE

K CTPYKType H colep:xKaHuio ¢oHaa

OLICHOYHBIX CpPEaACTB

HepequL OLCHOYHBIX CPEACTB, IPUMECHACMBIX Ha KAXXAOM 3TaIlC IMPOBCACHUA TCKYIICTO
KOHTPOJIA U HpOMG)KyTO‘IHOfI aTTeCTalluy 1O JUCHUIIIINHEC, ITPCACTABJICHLI B Ta6n1/1ue

HaumenoBanue
OIICHOYHOT'O CPe/ICTBa

KpaTkas xapakTepucTHka OLlEHOUYHOTO CpeCcTBa

[IpencraBnenue
OIICHOYHOTO
cpencTsa B hoHIE

OueHoYHbIE CPEICTBA TEKYIIEr0 KOHTPOJISI

TemaTtudeckuii onpoc

CpencTtBo  KOHTpOJIs, OpraHU30BaHHOE  Kak
crienManbHas Oeceia Mo TeMaTHUKe MPEeabIayIeit

Ilepedens Tem,
U3y4aeMbIX B

(B popme OTBETOB Ha | JICKIIMM M PACCUYUTAHHOE Ha BBIICHEHHE 00beMa pamkax
BOIIPOCHI) Y KauecTBa 3HAHMI, YCBOCHHBIX 00YyUYaIONUMUCS JACITATITMHEBI
110 ONPEJICIICHHOMY pa3Jeily, TeMe, IpodJeMe.
CpenctBo  KOHTpOJS, OPraHM30BAaHHOE  Kak [Tepeuens Tem,
cBoOogHas Oecema, OHMCKyCCHS II0 TEMATHKE HU3yYaeMbIX B
CobecenoBanue a . 1, AUCKY y
W3y4aeMOH JHCIUIUIMHBI, pPACCYUTAHHOE Ha pamKax
(B hopme Oecenpl, .
BBISICHEHHE O0OBbeMa 3HAHUW OOYYarolIerocs: IO JUCIUATIINHEI

AUCKYCCHHU I10 TCMG)

BCCM HU3YUYCHHBIM pasacjiaM, TEMaM, CBO6OI[H01"O
HCIIOJIb30BaHUA TCPMHUHOJIOTUHA JJIA
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apryMEHTHPOBAHHOTO BBIPAXKEHUSI COOCTBEHHOM
MTO3ULIMH.

TectupoBanue

CpeacTBO KOHTPOJIS, IMO3BOJIIOLIEE IOTYUYUTh
OLIEHKY YPOBHS (haKTHUECKUX 3HAHUI acrupaHTa
110 U3Y4YECHHOU TEME.

OO6pa3siibl TECTOB

OueHoYHbIE CPeICTBA MPOMEKYTOUHON ATTeCTAlNM

[TucemenHas pabora

CpencTso, MO3BOJISIOIIIEE OIICHUTh
c(OpMHUPOBAHHOCTD CUCTEMATHUYECKUX
IIPEACTABICHUI 0 METOaxX Hay4HO-
HCCJIEIOBATEIBCKON JEATEIIBHOCTH 1o

KOMIIBIOTCPHOMY MOJCIUPOBAHHUIO IIPOLECCOB
KpPHUOI'CHHBIX CUCTCM

[Iepeyens BOonpocoB
K 9K3aMEHY

CobecenoBanue

CpencTBo, MO3BOJIAIOLIEE OTYyUYUTh IKCIEPTHYIO
OLIEHKY 3HaHUl, YMEHUH U HaBBIKOB IO
KOMITBIOTEPHOMY MOJAEIMPOBAHHUIO MPOLIECCOB
KPHOT'€HHBIX CHCTEM Il OLICHUBAHUS M aHaJIu3a
pa3nmu4HbIX (aKTOB W SBICHHA B CBOEH
npodeccroHaNbHOM 001acTH

TpebGoBanus k
MOPSIIKY
MIPOBEICHUS
cobecenoBaHusd
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Kpurtepun oneHku c(popMHPOBAHHOCTH KOMIIETEHIMI B paMKaxX MPOMe:KYTOYHOH aTTecTallMy MO0 MOAYJII0

Kon ¢popmupyemoii Ilnanupyemsble pe3yabTaThl 00y4eHHs MO He cdopmupoBano CdopmupoBano
KOMNeTeHIUH JUCHMILINHE

V5 (YK-1) mnpoBomuth opuruHaibHble | OTCYTCTBHE YMEHHS IIPOBOAUTH OPUTHHANBHBIE HccnenoBanus, | ChOpMUpOBaHHBIE yMEHHS IIPOBOJUTH OPHIMHAJILHBIC
HCCIEAOBAHMS,  pPe3ylbTaThl  KOTOPBIX | Pe3yJbTaThl KOTOPBIX OONAJAl0T HAYYHOW LENOCTHOCTBIO M | HUCCIEAOBAHMS,  Pe3yjbTaThl  KOTOPBIX  00Jajzaior
00JIaJlal0T  HAy4YHOH  LIEJIOCTHOCTBIO M | HOBU3HOM Hay4YHOH LIEIOCTHOCTBIO U HOBU3HOM
HOBM3HOM

YK-1
B1 (YK-1) naBbikamu cbopa, oOpaboTkm, | OTcyTcTBHE HaBBIKOB cOopa, 00paboTky, aHamm3a u | ChopmupoBaHHBIE HaBBIKK cOOpa, 00pabOTKH, aHANIN3a
aHaNM3a W CHCTEMATH3alMy HMHGOPMAUH | CHCTEMATH3AlMU HH(YOPMAINHU 10 TEME UCCIIEA0BAHHS U CHCTeMaTH3alMU HH(OPMAIUH 110 TEME UCCIIET0BAHUS
10 TeME UCCIIEA0BaHUs
B2 (YK-3) TexHomorusiMu  oneHkd | OTCyTCTBHE BIaJ€HHs TEXHOJOTHSIMH OLEHKH pe3ynbTaToB | CHOpMHUpOBaHHBIE BIAJCHHS TEXHOJOTHSIMH OLICHKH
pe3yNbTaTOB KOJUIEKTUBHOW IEATEIBHOCTH | KOJUIEKTMBHOH JEATEIBHOCTH TI0 PELIEHWI0 HAY4YHBIX U | PE3yJIbTaTOB KOJJIEKTHBHOMN AESTENbHOCTH 1O PEHICHUIO

YK-3 M0 pEUIeHHI0 HAy4YHBIX M  HAy4HO- | Hay4yHO-0Opa3oBaTeNbHBIX 3aJay, B TOM YMCIE BEAyLIEHCS Ha | HAyYHBIX M HAay4dHO-00pa30BaTEIbHBIX 3a7ad, B TOM
o0pa3oBaTeNbHBIX 3a4ad, B TOM YHCIE | MHOCTPAHHOM S3BIKE 4HCIie BeAyIeics Ha HHOCTPAHHOM SI3BIKE
BeyIIeHcs Ha HHOCTPAHHOM SI3BIKE
V1 (YK-5) mnanupoBats u pemats 3amadu | OTCyTcTBHE yMEHMS IUIaHHpOBaTh U pemars 3amaun | ChopMHpOBaHHBIE yMEHHS IUIAHHPOBATh W PpEIIaTh
COOCTBEHHOTO  HPO(PECCHOHAIBHOTO ¥ | COOCTBEHHOTO MPO(ECCHOHAIBHOIO M JIMYHOCTHOTO Pa3BHUTHS, | 3aayd  COOCTBEHHOTO  HPO(ECCHOHANBHOTO U
JIMYHOCTHOTO Pa3BHUTHS, CIIEysl STUYECKHM | CleAys  OITHYECKMM  HOpMaM B NPO(ECCHOHAIBHOW | JTMYHOCTHOTO Pa3BUTHUS, CIIEAys STHYECKHMM HOpMaM B
HOpMaM B npoheCCHOHANBHOM | HesATeIbHOCTH npoQheCCHOHANIBHOM AESTEIbHOCTH

VK5 JEATeIbHOCTH

) Bl (YK-5) npuemamu wu TtexHomormsiMu | OTcyTcTBHE — BiajeHWi mnpuemMamu W TexHonormsMu | ChopMmupoBaHHBIC BIANCHUS  TpHEMaMH U

LENeNoNIaranns, OIEHKH  PE3yldbTaToOB | IETEHNONAraHMs, OLEHKH pPe3ylIbTaToB JEATEIbHOCTH IO | TEXHOJOTHSMHU IENIETIONaraHusl, OLEHKH pe3ylbTaToB
JeSTEIBHOCTH no PELIeHHIO | pemeHUIo IPOpeCCHOHANBHBIX 33134 JIeSITENTHHOCTH 110 PEIICHHIO ITPpoecCHOHaIbHBIX 3a1a4
npoeccHOHATBHBIX 3a1a4
Y2 (OIIK-1) nnanupoBare Hayunble | OTCyTCTBHE yMEHHMI IUIaHHpOBaTh Hay4Hble uccienoBaHus, | CHOpMHUpOBaHHBIE  yMEHHS IUIAHUPOBATh HAyYHBIE
HCCIIE0BAHMYS, QHAIM3MPOBATh | aHAJIM3UPOBATH IIOJMydaeMble pe3yJbTaThl U (OPMYIHPOBATH | MCCIEAOBAHUS, aHaIN3UPOBaTh MOJTyJaeMble

OIIK-1 MoTy4aeMble pe3ynbTaThl M | BBIBOJBI 10 UTOT'aM HAYYHBIX HCCIIEJOBaHUM pe3ynpTaThl U (hOPMYyITHPOBATH BHIBOABI 10 HTOTaM
(GopMyIHpOBaTH  BBIBOABI 1[I0  HTOTaM Hay4YHBIX HCCIIEJOBaHUH
HAYYHBIX HCCIICJOBAHUH
33 (OIIK-2)  Temmenmum  pasButust | OTCyTCTBHE 3HAHHH O TEHICHIMH Pa3BUTHUS cooTBeTCTBYyIomell | ChopMUpOBaHHBIE  3HAHHMS O TCHICHIWH pPa3BUTHUSL

OIIK-2 COOTBETCTBYIOIIEH Hay4HOH oOmacTn u | HayuHoH  obmactu M o0macTh  npodecCHOHAIBHONW | COOTBETCTBYIOIIEH HayyHOH oOnact ¥ obnactu
o0sacTu MpoheCCHOHAIBLHON JIESTEILHOCTH | NIEATENbHOCTH npodecCHOHAIBHOMN NesSTeIbHOCTH
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TpeGoBaHusl K CTPYKTYpe U CO/IeP:KaHNI0 OLIEHOYHBIX CPeJICTB.

TpeGoBaHUs K CTPYKTYpE U COACPKAHHUIO TECTOB

TecTupoBaHHe MPOBOAUTCS C MPUMEHEHHEM TECTOB OTKPBITOTO M 3aKPHITOrO THUMa. TecT
BBITIOJIHSIETCS] TUCbMEHHO. Bpemst BoinosiHeHust Tecta 8-15 MuHyT.

TpeOoBaHMsI K MOPSAKY MTPOBEICHUS IK3aMEHa B BUIC MMCbMEHHOM paOOTHI

DK3aMeH MPOBOAUTCS B (hopMe MUCHbMEHHOW paboTHI C MOCIEIYIOMUM COOECEeJOBAHUEM.
[TucemenHas pabota BbIIONHSETCS MO Owmiieram, B Ouiiete 2 Bompoca. Bpems BblmoiHeHUs
nucbMeHHoU padoTsl 30 MuHyT. ColecetoBaHrEe MPOBOIUTCS MPENoaBaTeiIeM TUCIUIIMHBI 10
TemMaM Owuiera. AcnHUpaHTy MOTYT OBITh 3a/laHbl JOMOJIHUTENbHBIE BOIPOCHI B pPaMKax
M3Yy4YEHHOT0 Kypca.

Kputepuu BbicTaBJ1eHUS OLIEHKHU:

MuHuManbHas MOJIOKUTETIbHAS OIEHKA «YJOBIETBOPUTEIHHO» CTABUTCS ACHUPAHTY,
BBHIITOJIHUBIIEMY — THChMEHHOE JK3aMEHAIIMOHHOE 3aJaHhe W MPOIICAIIEMY  yCTHOE
cobeceoBaHME C TpenojaBaTesieM [0 BOMPOCAaM HK3aMEHAIMOHHOTO Owuiera, OJHAaKO
NPOIEMOHCTPUPOBABIIIEMY HAJIHYUE HETONHBIX TPEJICTABICHUH B 00JaCTH KOMIBIOTEPHOTO
MOJICIIMPOBAHUS MTPOLIECCOB KPUOTEHHBIX CHUCTEM; B IIEJIOM YCIIEIIHOE, HO HE CUCTEMaTHYECKOe
UCTIOJI30BaHUE TIOJIOKEHUH © KAaTeropuid KOMIIBIOTEPHOTO MOJEIMPOBAHMS  IPOILIECCOB
KPUOTEHHBIX CHUCTEM I OICHUBAHUS W aHaIu3a pa3jMYHbIX (PAKTOB U SIBICHUH B CBOEHU
npopeCCHOHATILHON JESITeIBHOCTH, B IIEJIOM YCIEITHOE, HO HE CHCTEMAaTHYeCKOe MPUMEHEHHE
HABBIKOB aHaIN3a OCHOBHBIX npobjaeM KOMIBIOTEPHOTO MOJEIMPOBAHUS  MPOLIECCOB
KPHOTEHHBIX CUCTEM.

OneHKa «XOpOIIO» CTaBUTCS AaCHHUPAHTy, YCIHEIIHO BBHIMOJHUBIIEMY MHUChMEHHOE
9K3aMEHAIIMOHHOE 33/IaHUE | MPOIIEIIEMY YCTHOE coOOeCeIOBaHNE C MPETOIaBaTeNieM, €CIIH OH
B pe3ysbTaTe cobece10BaHMs M0 BOIPOCAaM 3K3aMEHALIMOHHOTO OMIeTa IEMOHCTPUPYET HAINYHE
c(OPMHUPOBAHHBIX, HO COJEPXKAIIUX OTACIbHBIC TPOOENBI TIPEACTABICHUH O METolax
UCCIIEIOBaHUN B chepe KOMITBIOTEPHOTO MOETUPOBAHMS IMPOLECCOB KPUOTCHHBIX CHUCTEM, B
[IEJIOM YCIEIIHOE, HO COJEpJKaliee OTICNIbHBIC MPOOEITbl HCIOJIb30BAHUE ITOJIOKEHUH H
KaTeropuil KOMITBIOTEPHOTO MOJIEITMPOBAHUS MPOLIECCOB KPUOTCHHBIX CUCTEM IS OLICHUBAHUS U
aHajgu3a pa3IMYHbIX ()aKTOB W SIBJICHUH B CBOeH mNpodecCHoOHAIbHOW OO0JacTH, B IIEJIOM
yCIIEIHOE, HO COEpKaliee OTIEeNbHbIE HEAOPa0OTKM B IMPUMEHEHHM HABBIKOB aHAJIN3a
OCHOBHBIX METOJIOJIOTHYECKHUX MTPOOJIeM CBOEH NpodecCrHoHanbHON 00IacTH.

OneHka «OTJIMYHO» CTAaBUTCS ACHMUPAHTY, YCHEIIHO BBIMOJHUBIIEMY MHUCHMEHHOE
9K3aMEHAIIMOHHOE 3aJ[aHNe W MPOIIEAIIEMY YCTHOE cOOeceIOBaHHE C MPETOAaBaTeieM, €Clii OH
B pe3ysbTaTe cobece0BaHMs M0 BOIPOCAaM 3K3aMEHALIMOHHOTO OMIIeTa IEMOHCTPUPYET HAINYHE
C(OPMHUPOBAHHBIX CUCTEMATHUYECKUX TPEJACTABICHUH O KOMITBIOTEPHOTO MOICITUPOBAHHS
IPOIIECCOB KPUOTEHHBIX CHUCTEM, C(HOPMHUPOBAHHOE YMEHHME HCIOJIb30BATH MOJOXKEHHUS U
KaTerOpUHU KOMITBIOTEPHOTO MOJICITMPOBAHUS TPOLIECCOB KPHOTCHHBIX CHCTEM ISl OLICHUBAHUS H
aHalM3a pa3InYHbIX (PAaKTOB M SIBJICHUH B CBOCH MpPOQECcCHOHATBHON 00JIACTH, YCIEIIHOE H
CHUCTEMaTHYECKOEe NMPUMEHEHHE HAaBBHIKOB aHAIM3a OCHOBHBIX METOJOJOTHMYECKHX NpolieM B
cBOei nmpodeccuoHanbHOM 00nacTu.

Hepequb 9K3aMCHAIITMOHHBIX BOIIPOCOB:

1. MogaenupoBanue u ero Buasl. Knaccudukaius Moaenei.
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2. Drambl KOMIIBIOTEPHOTO0 MOJAEINPOBAHUS ITPOLIECCOB KPUOT€HHBIX CUCTEM.

3. To4HOCTbH BBIUHCIUTEIBHOTO SKCIIEPUMEHTA.

4.  Merox NOJIOBUHHOTO JICTCHUS IS HAXOXKICHUS KOPHEH ()yHKITHIA.

5. Meroa npocThIX UTEpalunii A HAX0XKACHUS KOpHEH QyHKUINH.

6. Meron HeroToHa a1 HaxX0XKIEHUSI KOPHEH (DyHKITHIA.

7.  Meron 'aycca niig pemieHusi CUCTEMbI IMHEHMHBIX YPAaBHEHUM.

8.  HrepanumoHHBI METOJ PELICHUS CUCTEM JTUHEHHBIX YPaBHEHUMN.

9.  UwucneHHble METObI IOMCKA SKCTPEMYMOB (DYHKIIMH OJTHOW IIEPEMEHHOM.

10. Meroa HaMMEHBIIUX KBAPaTOB.

11. HWuTtepnonupoBanue GyHKIUH.

12.  Anmpokcumanusi IpOU3BOIHbBIX.

13. YucnenHoe uHTerpupoBaHue. Metos Tpanemuii.

14. YucnenHoe unHTerpupoBanue. Meron CumricoHa.

15. 3amava Komm my1st 00bIKHOBEHHOTO MU PEPEHIIMATIBHOTO YPaBHEHHUS.

16. MonaudunupoBanuslii  MeTon — Oitmepa  ans peuieHHs — OOBIKHOBEHHBIX
mudhepeHIaNbHBIX YPaBHEHUH.

17. Metoast Pynre Kyrra s pemeHus OOBIKHOBEHHBIX —IU(epeHIIHATIbHBIX
YPaBHEHHH.

18. MHcnons3oBanue Excel mis anmpoxcumanuu QyHKIHIA.

19. Hcnonws3zoBanue Excel ans noucka KopHell QyHKIMMA.

20. IIpuHIMO CTPYKTYPHOTO MPOTPAMMHUPOBAHHUS.

21. Aunroputm. biok-cxema airoputMma.

22. CrpykTypa nporpammsl Ha sI3bIKe nporpammupoBanust @oprpaH.

23.  Omneparopsl s13pIka nporpammupoBanus Ooprpan.

24. MopnenupoBaHue MPOLECCOB B TEMI000MEHHOM 000PYAOBaHUH.

25. Hcnonp3oBaHuE€ BCTPOEHHBIX mpouenyp dDoprpaH Uil pelIeHUS TEXHUUYECKUX
3a/1a4 YMCICHHBIMU METOAAMM.

26. Maremaruueckas CTaTUCTHKA. Bpruncienue cpeaHux. YnciaoBble XapaKTepUCTUKHU
CIIyYalHbIX BEJIUYHH.

27. Bcerpoennsie pynknuu Excel.

28. Cratuctuyeckas o0paboTka SKCIIEpHUMEHTA.

29. Kiaccudukanus METOA0B pacdyéra TEIUIOBBIX M MMIPABINYECKUX ITPOLECCOB.

30. VYpaBHEHHUs B 4YaCTHBIX IPOM3BOJHBIX. Y paBHeHHe Jlamaca.

31. VYpaBHEHHUs B YaCTHBIX IPOU3BOJHBIX. Y paBHEHUE TEMJIONPOBOJHOCTH.

32. VYpaBHeHHs B 4YaCTHBIX IIPOU3BOJHBIX. Y paBHeHuE broprepca.

33. VYpaBHEHHUS B YaCTHBIX MIPOU3BOJHBIX. Y paBHeHue [lyaccona.

34. VYpaBHEHUS B YaCTHBIX MPOM3BOJHBIX. Y paBHEHHE KOHBEKIIMH U TUDDY3UH.

35. I'paHW4YHbBIC YCIIOBHUS.

36. OcHOBHBIC ypaBHEHHUS IWHAMHKH XHUIKOCTH W Ta3a W TEIJIooOMeHa. YpaBHEHHE
HEPA3PBIBHOCTH.

37. OcHOBHbIE ypaBHEHHs TUHAMHMKH XHJKOCTH U Taza U TEIUIOOOMEHA. YpaBHEHHE
KOJIMYECTBA JABM)KEHUS.

38. OcHOBHbBIE ypaBHEHUS JMHAMUKH KUIKOCTH W Tra3a U TeIiooOMeHa. YpaBHEHHE
SHEPIHH.
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39. OcHOBHbBIE ypaBHEHUS JMHAMUKH JKUIKOCTH W ra3a U TeIiooOMeHa. YpaBHEHHE
COCTOSIHUSL.

40. OcHOBHBIC ypaBHCHHS TUHAMHUKHU KHJIKOCTH M ra3a W TEIUIOOOMEHa. YpaBHEHUE
COXPAHEHUS JTyYUCTON IHEPTHH.

41. OcHOBHBIC YpaBHCHHS JAMHAMUKH JKUJIKOCTH U Ta3a M TEIUIOOOMEHA. YpaBHEHHE
nuddys3un.

42. AHanuTHuYeCKHe METOJbI pacuera. Meroa pa3zenenus nepeMeHHbIX (Dypbe).

43. AHanuTHYeCKHE METOIbl pacyera. MeToq MHTErpalbHBIX MpeoOpa3oBaHUi
(Jlammaca).

44. Yucnennsle MeToAbl. MeTOJ KOHEUHBIX pa3HOCTEH. ANMPOKCHMAIUS YaCTHBIX
MPOU3BOIHBIX.

45. Yucnennsie MeToabl. METOJ KOHEYHBIX DJIEMEHTOB.

46. Ywucnenunsie Metoabl. MeTtoa Monte-Kapio.

47. Omnpenenenre TEIIO(PU3NYECKUX CBONCTB PabOYMX BEIIECTB C HCIOJIH30BAHUEM
YPaBHEHUSI COCTOSIHUS U 3aKOHOB TEPMOJANHAMUKH.

48. ®usnpyeckue MOJEIM M  METOAbl  pacyeTa  TeIUIO(U3MYECKUX  CBOMCTB
KPUOIIPOYKTOB.

49. Anroputm pacdera TEIUIOPU3UYECKUX CBOMCTB OCHOBHBIX KPHOIPOAYKTOB
(4UCTBIX).

50. Pacuer TermnodguznuecKuX CBOMCTB MHOTOKOMITIOHEHTHBIX CMECEH.

51. Maremaruueckas MOJIeNIb pacdeTa mporecca peKTuhUKAIIH.

52.  AnropuTM pacuera nporecca peKTU(UKAIIH.

53. TIpuHUUIIBEI MOAETUPOBAHUS MTPOLIECCOB B TEIJIOOOMEHHOM 000pYI0BAaHUH.

54. AnropuTMbl pacueTa TemI000MEHHOTO 000pyA0BaHUS.

55. Meroauka pacyera mapaMeTpoB TEIUIOHOCUTENS IPU TEUEHUHU B KaHANAX.

56. HWHcTpymeHTanbHBIE CpeAbl M MAKEThl MPUKIATHBIX MIpOorpaMMm Jjsi pacuera
KPUOTEHHBIX CUCTEM.

IIpuMepHBIE BApUAHTBI TECTOB:

Bapuanr 1

1. Kakoii BHJ MOACTHPOBAHUS KPHOTCHHBIX CHCTEM HE CBS3aH C MPUMCHCHHUEM
YUCJIEHHBIX METO/I0B?

a) UMUTAIlMOHHOE;

0) ¢pusnyeckoe;

B) MaT€MaTUYECKOE.

2. Hmxe xakoi TeMIiepaTypsl HaUMHAETCS 00JIACTh KPUOTEHHBIX IPOIIECCOB?
a) 0 °C;
0) 120 K;
B) 100 K.
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3.

Kakoe ypaBHeHue 1mpu pacueTe KpPHUOTE€HHBIX IPOLIECCOB HE  PELIAETCS

UHTETpUpOBaHUEM ?

5.

a) ypaBHEHHE JBUKECHMUS;
0) ypaBHEHHE HEPa3pbIBHOCTH;

B) YPaBHEHUE COCTOSIHUS.

Kaxkoit MmeTos1 He OTHOCUTCSI K YMCIIEHHOMY UHTETPUPOBAHUIO?
a) METOJ1 TPEYTrOJIbHUKOB;
0) MeTo/ IPSIMOYTOJIbHUKOB;
B) METOJ] TPANEIHil.

K yncnennsM Metonam perieHus AudQepeHnnaibHOro ypaBHEHUST BTOPOro MOpsiiKa B

YaCTHBIX POU3BOJHBIX OTHOCUTCH:

8.

a) METOJI pa3eieHus nepeMeHHbIX Dypbe;
0) MeTos MHTErpaIbHBIX peoOpa3oBanuii Jlamnaca;
B) METOJI CTOXacTH4eCcKoro moaenuposanus Monre-Kapio.

VYpaBHEHHUE JIBIKCHUSI KPUOIIPOAYKTOB B TpyOaxX M KaHAJIaX OTPa)kaeT 3aKOH:
a) COXpaHEHMS MacChl;
0) cCoXpaHEHHS UMITYJIbCA;

B) COXPaHEHUS YHEPIUH.

I'pannunsle ycnosus 1 poaa (upuxie) onucbIBalOTCS ypaBHEHUEM:

6)6_F Zf(X,y,Z);
on |

0 rax, y,2)F| = f(x,y,2).
on |

K ypaBHEHMSIM COCTOSIHMSI pealbHbIX ra30B U KHUAKOCTEH (B TOM YHCII€ KPUOTEHHBIX)

HE€ OTHOCHTCA:

a) ypaBaenne HaBre-Ctokca;
0) ypaBuenue MeHnneneeBa—Knaneipona,
B) ypaBHeHUe benenukra—Be66a—Pyouna.
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9. IlpencraBieHue YACTHOM MPOM3BOAHOM TMEPBOTO MOPSAKAa B TOYKE (x,y) npu

ok, R.,-F; oR; F F

o i, i+1, i ij+l - T
KOHeqHO-paSHOCTHOI/I aHHpOKCI/IMaHI/II/I B BHJC ) = ) = J )

OX Ax oy Ay

Ha3bIBACTCS:
a) IICHTPAJILHON Pa3HOCTHIO;
0) pa3HOCTBIO BIIEPEN;
B) Pa3HOCTHIO Ha3ajl.

10. B pe3ynbTare KOHEYHO-PA3HOCTHOMW ammpokcumaimu auddepeHinaibHoe YpaBHEHUE
3aMEHSIETCS:

a) areOpanyecKuM YpaBHCHHEM;

0) ypaBHEHHEM JIJIsl BRIYUCIICHUSI CYMMBI PSIJIa;

B) CUCTEMOM anreOpandecKux ypaBHEHHH.

11. Kaxoii Merox pemeHus 3ajad TUAPOJUHAMHUKH M TEIUIOOOMEHA, MCIIOJIB3YEMBIH MPH
IPOEKTUPOBAHUM KPUOTEHHOW TEXHUKH, 3aJI0KEH B CTAHJAPTHBIE MAKEThl INPHUKJIAJHBIX
nporpamm thna ANSYS?

a) METOJl KOHEYHBIX 3JIEMEHTOB;

0) MeTOJ1 KOHEUHBIX Pa3HOCTEH;

B) METO/I JIEMEHTapHBIX 00HEMOB.

12. Tlpu mnepexome OT HCXOAHOTO JU(PQPEpeHINATBLHOIO  ypaBHEHHS K CETOYHOM
(TUCKpETHON) MO/IETH B METOIE KOHEUHBIX 3JIEMEHTOB IPOU3BOIUTCS:

a) anmpOKCUMALUs TIPOU3BOJHBIX NCKOMBIX (DyHKIIHIA;

0) anmpoKcUMaIs UICKOMBIX (pyHKIIHA;

B) aNpOKCUMAIHS HHTETPATBHBIX 3aKOHOB COXPAaHCHHUSI.

13. Kakoe KOMIBIOTEpPHOE MPHUJIOKEHUE HE MO3BOJSET HCIOJIB30BaTh BCE BO3MOXKHOCTHU
A3BIKOB ITPOrPaMMHUPOBAHUSA?

a) mporpamMma Jytsi paboThI ¢ JIEKTPOHHBIME Ta0uiamu Excel;

0) cucremMa KOMIIBIOTEpHON MaTeMaTuku Mathcad;

B) KoMmuiisaTop gfortran.

14. K Meromam CTpyKTypHOTO IPOTPAMMHUPOBAHUS HE OTHOCUTCS:
a) IUKJ;
0) BETBIICHUE;
B) 0€3YyCJIOBHBIH MIEepexo.
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15. Tlpm mOpOEKTUPOBAHMM KPUOTEHHBIX CHCTEM C MPUMEHEHHEM KOMIIBIOTEPHBIX
TEXHOJIOTHH PacCYUTHIBAIOT:

a) TpaJupHU;

0) abcopbepsr;

B) aziIcopOepBhl.

16. OTKpbITBIA  BOMpPOC.  JTambl  KOMIBIOTEPHOTO  MOJEIHUPOBAHUS  IPOIIECCOB
HU3KOTEMIIEPATYPHBIX CUCTEM.

17. OtkpsiThiii Bonpoc. CpaBHEHHUE METO/IAa KOHEYHBIX PA3HOCTEM M METOJa KOHEYHBIX
3JIEMEHTOB.
Bapuant 2

1. Kakue U3 nmporpaMMHBIX KOMIUIEKCOB M CpeJl HMO3BOJISIIOT NMPOBOAUTH MOCTPOCHHUE U
UCCIIeIOBaHUE MO/JIeNIel KPUOTEHHBIX CUCTEM?

a) cpelbl IPOrpaMMUPOBAHUS U MAaTEMAaTHUECKUE MTaKEThI;

0) TOJBKO Cpe/bl IPOTrPAMMUPOBAHMS;

B) TOJIbKO MaT€MaTUYeCKHE MaKeThl.

2. Kaxoii u3 IpOMBIIIJICHHBIX Ta30B HE OTHOCHUTCS K KPUOTIPOTyKTaM?
a) a3oT;
0) meTaH;
B) alleTUJICH.

3. YpaBHEHHE COCTOSIHHS BELIECTBA (CUCTEMbI) HE MOXET ObITh BBIBEJCHO CIEIYIOLIUM
obpa3zom:

a) U3 IOCTYJIATOB TEPMOIMHAMUKH;

0) U3 PKCIIEPHUMEHTAIBHBIX UCCIIEIOBAHUIA;

B) U3 PE3yJIbTATOB MOJICITHPOBAHHS.

4.  Kakoif METOJ] MPUMEHUM JUTsl HAXOXKICHHUS KOPHEH QYHKIINH?
a) merox ["aycca;
0) meton Pynre-KyTra;
B) MmeToa HproToHa.

5. HpI/I MMPOCKTUPOBAHNN KpHOFeHHOﬁ TCXHUKM OAHMM H3 MCTOIOB HpI/I6J'II/I)KeHHOFO
BBIUMCIICHHS 3HAUCHU (1)YHKI_II/II/I ABJIACTCA:

a) HHTCPIOJIAINUSA — 3TO THUII alIIIPOKCUMAIIUU

6) AlIpoOKCUMaNus — 3TO TUIl UHTCPIIOJIALINH,

B) OKCTPANOJIALUA — 3TO THUIT HHTCPIIOJISIIHUU.

6.  CxopocTh He sBsIeTCs QyHKIMEH:
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a) ypaBHEHMsI SHEPTUY;
0) ypaBHEHUS COCTOSTHUS;

B) YPaBHEHUS HEPA3PHIBHOCTH.

7. I'panmunsie ycnoBus 2 poaa (Heiimana) onruchIBalOTCS YpaBHEHHEM

a) F‘S = f(X)yQZ),

o =f(X,Y,2)

6) on | :
FI ray.F = f(xy.2)
on |

B)

8. K ypaBHeHUSM COCTOSIHMSI KPUOTE€HHBIX BELIECTB HE OTHOCUTCSL:
a) ypaBHeHue Pennnxa—KBonra;
0) ypaBuenue Ilyaccona;
B) ypaBHeHue Ban-nep-Baainbca.

9. IlpencraBieHue YacTHON NPOMU3BOJHOM NIEPBOrO MOPAJKA B TOUYKE (x,y) npu

o aFij Fij_Fi—lj aFij Fij_Fij—l
KOHEYHO-PA3HOCTHOM aIMNpOKCUMAIlUhd B BUIE = =— = = =— :

OX AX oy Ay

Ha3bIBACTCS:
a) IICHTPAJILHON Pa3HOCTHIO;
0) pa3HOCTBIO BIEPE;
B) Pa3HOCTBIO Ha3a]l.

10. KoneuHO-pa3HOCTHasi MOJIEIb HE SIBJIAETCS:
a) CETOYHOM MOJIENbIO;
0) cucTemMol ypaBHEHUH JJIsl BEIYUCICHHS CYMM PSIJIOB;
B) IUCKPETHOM MOJIEIIBIO.

11. Kakoii Meron pacdera MpOIECCOB TEINIOOOMEHA W THAPOJAMHAMHKUA B KPHOTCHHOMU
TEXHUKE OCHOBAH Ha COCTABJICHUH YPAaBHCHMI OajlaHCa YHEPTUH, TEMIIEPATYPhl U TaBJICHUs?
a) METOJT KOHEUHBIX Pa3HOCTEH;
0) METOJT KOHEYHBIX DJICMECHTOB;
B) METOJ 3JIEMEHTAPHBIX O0HEMOB.

12. Tlpu mnepexome OT wucXogHoro audQepeHIuaNIbHOTO  YpaBHEHUS K CETOYHOM
(IMCKPETHOM) MOJIENIH B METO/Ie KOHEUHBIX 00BEMOB MPOU3BOIUTCS:
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a) anmpOKCUMALUS TIPOU3BOJHBIX NCKOMBIX (OyHKIIHIA;
0) anmpoKkcUMaIus UCKOMBIX (pyHKIIHIA;
B) aINpOKCUMAINS HHTETPATBHBIX 3aKOHOB COXPAaHCHHUSI.

13. Kakoe KOMObIOTEPHOE MPUIOKEHUE HE SABIISIETCS A3BIKOM IMPOrPaMMUPOBAHUS?
a) Maple;
0) Mathcad;
B) Matlab.

14. Kakoii S3bIK HE YJIOBJIETBOPSIET IPUHIIUIIAM CTPYKTYPHOT'O IIPOTpaMMHUPOBAHUs?
a) acceMOutep;
0) [Tackans;
B) CH.

15. Xomomonpou3BOAUTEIBHOCTh KPUOTEHHBIX CUCTEM 00€CTICUNBACTCS B YACTHOCTH:
a) IETaHJIePOM;
0) mpoccenewM;
B) TEIIIOOOMEHHUKOM.

16. OtkpsiThlii Bompoc. Ilpoueccel HHM3KOTEMIEPAaTYpHBIX CHCTEM, MOJAEIUPYEMBIE C

IMPUMCHCHUCM KOMITIBIOTCPOB.

17.  OtkpsIThii Bompoc. CucteMa ypaBHEHUH JAJIs1 pacdeTra MpOLECCOB TEMIOMaccooOMeHa

U THAPOAUHAMUKU B KPUOTCHHBIX CUCTCMAX.
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Bapuant 3

1. Kakuwe u3 mporpaMMHBIX KOMIUIEKCOB M CpEJl TO3BOJISIFOT NMPOBOAUTH MOCTPOCHHUE U
UCCJIEIOBAaHUE MO/IEJIENl KPUOT€HHBIX CUCTEM?

a) snekTponHble Ta0auIe 1 CYB/;

0) TOJILKO DJIEKTPOHHBIE TAOJIHIIHI;

B) Tonbko CYB/I.

2. Kaxoii u3 IpOMBIIIJICHHBIX Ta30B HE OTHOCHUTCS K KPUOTIPOTyKTaM?
a) rejuii;
0) mpornas;
B) BOJIOPOJ.

3. VYpaBHEHHE COCTOSHHSI BEIIIECTBA CBA3BIBACT MEKIY COOOM:
a) TePMOJUHAMUYECKHE TAPAMETPhI CUCTEMBI;
0) TeroduznyecKre mapaMeTphsl CUCTEMBI,

B) TEPMUYECKHUE U KAJIIOPUUYECKUE TTapaMEeTPbl CUCTEMBI.

4. 4. Kakoil MeTO/ UCIIOJIB3YETCS AJISl PELICHUS] CUCTEMbI JIMHEHHBIX YpaBHEHUM?
a) meton [Naycca;
0) METOJT HAMMEHBIIIUX KBAIPATOB;

B) Meto/ HproToHa.

5. Meroa HaMMEHBIIMX KBAJAPATOB HE UCIIOJIB3YETCS HEOCPEACTBEHHO:
a) JUIsl annpoKCUMAalK JaHHBIX;
0) A7s pelIeHus] CUCTEM HEIMHEHHBIX ypaBHEHHIA;

B) JUISI UHTETPUPOBAHUS (DYHKIIUH.

6. Urepammonnas o0paboTka JaHHBIX, TIPU KOTOPOM JCHCTBUS  MOBTOPSIOTCS
MHOT'OKPaTHO, HE TIPUBOJS IPH 3TOM K BBI30BaM CaMHX €051, OTHOCUTCSI:

a) K aHATUTUYECKUM METO/IaM MOJIEJIUPOBAHUS;

0) K YUCIICHHBIM METO/1aM MOJICIIUPOBAHMS;

B) K aHAJIMTHUYCCKUM U YUCJICHHBIM MCTOAaM MOACIINPOBAHUA.

7. I'pannunsle ycioBus 3 poaa (PoOuHa) OnUCHIBAIOTCS ypaBHEHUEM:

a) F|, = f(x,y,2);
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55| = f(xY.2);
on g

B) o+ +a(x,y,2)F|, = f(x,y,2).
on |

8. K ypaBHEHMSM COCTOSIHUS BEIIECTB HE OTHOCUTCS:
a) ypaBHeHue Ban-nep-Baannbca;
0) ypaBHenue Ilenra—PobepTcona;
B) ypaBHeHue Jlamnaca.

9. IlpencraBneHue YacTHON NPOMU3BOJHOM IIEPBOrO MOPAJKA B TOYKE (x,y) npu

KOHEYHO-Pa3HOCTHOM anmpoKCUMAaIluH B BUJIC
aFi,j Fi+1,j - Fi—l,j . aFi,j Fi,j+1 - Fi,j—l
= ; = Ha3bBIBacTC:
OX 2AX oy 2Ay

a) IIEHTPAJIILHON Pa3HOCTHIO;
0) pa3HOCTHIO BIIEPEN;
B) Pa3HOCTHIO Ha3ajl.

10. Ilpm pacyere KpUOTEHHBIX TIPOLIECCOB B  pE3yJbTare KOHEYHO-PAa3HOCTHOM
anMpoKCUMaIH crucTeMa AuphepeHInalbHBIX YPaBHEHHI 3aMEHACTCS:

a) CHCTeMOH anreOpandecKix ypaBHEHHUH TOH e Pa3MEpHOCTH;

0) cucreMoll ypaBHEHHUH /17151 BBIYUCIICHUS CYMM PSZIOB;

B) CUCTEMOH anre0pandeckux ypaBHEHUH OOJbIleii pa3MepHOCTH.

11. Kakoif MeToa BBIUHCIUTEIBLHOM THMIPOMEXAHMKU HMCTOPUYECKH MOSIBUIICS HEPBBIM U
IPEIONPEICITIT Pa3BUTHE IPYTHX METOIOB?

a) METOJ KOHCUYHBIX 3JICMCHTOB,

0) METOJT KOHEYHBIX Pa3HOCTEH;

B) METOJI dJIEMEHTAPHBIX 00BEMOB.

12. Ilpm mnepexode OT HCXOAHOTO AU(M(EPEHIHMATFHOTO  YpaBHEHHS K CETOYHOM
(IMCKPETHOM) MOJICIT B METO/1€ KOHEUHBIX PA3HOCTEH MPOU3BOAUTCSL:

a) annpoKCUMAIHsI TPOU3BOAHBIX HCKOMBIX (DYHKIIHH;

0) anmpoKcUMaIrs UCKOMBIX (PYHKIIHI;

B) aIlpOKCUMAIINS HHTETPATbHbBIX 3aKOHOB COXPAaHEHHUSI.

13. Kakoe KOMIBIOTEpHOE MPHIIOKEHHE HE TO3BOJISAET IMOJydaTh PE3yIbTaThl pacueTOB B
BUIe rpadudeckoit napopmarmm?
a) mporpamMma Jytsi paboThI ¢ JIEKTPOHHBIME Ta0Ouiamu Excel;
0) kommutsiTop gfortran si3pika mporpammupoBanust dopTpas;
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B) cUCTeMa KOMIbIOTepHON MaTeMaTnku Mathcad.

14. Cxompko 0a30BBIX YIPABISIONIMX CTPYKTYP ONPEACTSIOT NPUHIMII CTPYKTYPHOTO
IporpaMMHUpOBaHus?

a) 1Be;

0) Tpu;

B) YETHIPE.

15.  Xo0J1010mpOU3BOJUTEIBHOCTh KPUOTCHHBIX CHCTEM 00ECIICUNBACTCS B YACTHOCTH:
a) HaCOCOM;
0) npoccenem;
B) KOMIIPECCOPOM.

16. OrtkpeiTeiii  Bompoc. Krmaccudukanms METOJOB  MOJAETMPOBAHUS  MPOIECCOB

HU3KOTEMIIEPATYPHBIX CUCTEM.

17. OtkpbiTeiii Bompoc. KoMmbloTepHble NPUIIOKEHUS U BBIYUCIUTENbHBIE CHCTEMBI,

HCIIOJIB3YCMBIC ITPU MOACIIMPOBAHUN TPOLECCCOB KPUOT'CHHBIX CUCTCM.

24



IIpaBubHBIEC OTBEThI

Ne Bompoca 5 6 7 8 10 | 11 | 12 | 13 | 14 | 15
Bapuant 1 B 0 a a B a 0 a B B
Bapuanr 2 a 0 0 0 0 B B 0 a a
Bapuant 3 B 0 B B B 0 a 0 0 B
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