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BBenenue

VYyeOnass npucuuruiiHa «MaremMaTH4ecKoe MOJEIUPOBAHHUE, YHUCICHHBIE METOAbl U
KOMIUIEKCHI TPOTPaMM» BXOJIUT B OJOK «JlMCHHMIUTMHBDY 00pa30BaTEIbHOTO KOMIIOHEHTA
yueOHOro IUIaHa U SABJSETCS 00s3aTeIbHON JUCUUIUTMHON MOATOTOBKH aCIMPAHTOB MO HAYYHOU
crnenuanbHocTd 1.1.2. Maremarnueckoe MOAETUPOBAHUE, YHCICHHBIE METOAbl M KOMILIEKCHI
POTPaMM.

Crtpykrypa paboyeil mporpaMMbl COOTBETCTBYET (eAepalbHBIM TOCYAAPCTBEHHBIM
TpeOOBaHUSIMH, YTBEPKACHHBIM ITprKkazoM MunoOpHayku Poccun ot 20.10.2021 Ne 951.

[lpn wu3y4yeHWUM [NaHHOW JUCHUIUIMHBI Y AacCHHPAaHTOB JIOJDKHBI C(HOPMUPOBATHCS
KOMIIETEHIIMM, HEOOXOIMMBbIE [UIsi Hay4YHO-HCCIIENOBATEIbCKON JAESITeNbHOCTH B 00JacTu
MaTEMaTUYECKOr0 MOJEIUPOBAHMS, YUCICHHBIX METOJOB U MPOTPAMMUPOBAHHUSA, a TaKKe
3HaHUS, YMEHUS U BIIaJIeHUs, He0OOXOIUMBbIE B AajbHElIIeld TpodhecCHOHaIbHON AesITeNbHOCTH,
B TOM YMCJIE U JJIsI IOJTOTOBKH IUCCEPTALUU.

JlucuuminHa peagu3yroTcsl YaCTUYHO B (popMe MPaKTUYECKOM MOArOTOBKH, HETIPEPHIBHO.
JucuumirHa MokeT ObITh peanu3oBaHa HenocpeactBeHHO B ®I'BOY BO «KHAI'Y» umm B
npoUIHHOM OpPTaHU3aIUH.

Pacnipenenenne Harpy3ku B 4acax NpU HU3YYEHUHM JUCHUUILIMHBI «MaTemaTudyeckoe
MOJIETTUPOBAHUE, YUCICHHbBIE METO/IbI M KOMILJIEKCHI POTrpaMM» MPEICTaBICHO HIDKE.

Bun narpysku O6bewm, O06bem B
aKaJeMHYeCKHe dbopme
4ackl MPaKTUYECKOMN
MOATOTOBKH,
aKaJeMHYecKHe
9achl
Jleknnn 18 0
CamocrosTenbHas paboTta 54 6
OO111ee KOJIMYECTBO YacoOB 72 6
2.3.5. Kangupgarckuif 5K3aME€H 1O MaTeMaTHYECKOMY 36 -
MOJICTUPOBAHUIO, YHCIEHHBIM METOJAaM M KOMILIEKCaM
nporpaMmm

1 IosicHUTEIBLHAA 3ANINCKA

1.1 Ilpeamer, mesiu, 321241, NPUHIIUIILI TOCTPOEHMSI
U peajiu3alu IMCUUIIMHBI

HpellMeTOM HU3YUCHUA IOUCHUIIJIMHBI «MareMaTu4eckoe MOACIIMPOBAHUC, YHUCIICHHBIC
METOJbl M KOMIUIEKCH TMpOTrpamMM» SBISIOTCS COBPEMEHHbIE MaTeMaTHYeCKHe MOJENIn
HpHKHaHHOﬁ MAaTCMaTUuKU, MCXAHUKH WU APYIUX CCTCCTBCHHBLIX HAYK, YHUCJICHHBLIC MCTOABLI U
KOMIUIEKCBI TPOrpamMM.

Heﬂb AU CHUITIIMHBI «MareMaTuueckoe MOACIUPOBAHUEC, UYUCICHHBIC MCTOAbI U
KOMIUIEKCBHI MporpaMMm» — (opMHpOBaHHE Yy aCHUPAHTOB YIIyOJEHHBIX MPO(ecCHOHATbHbBIX
3H3.HPII>1, YMGHI/Iﬁ 1 HABBIKOB B O6HaCTI/I COBpPCMCHHBIX MAaTCMATUYCCKUX MOI[eHeﬁ, YUCJIICHHBIX
METOJIOB M KOMILIEKCOB IIPOrpaMM, COCTaBJISIOUINX 0a30Boe cojaepkaHue (QyHIaMeHTaIbHOU U
IIPUKIIAJHON MaTEMaTUKU, MEXaHUKU U IPYTUX €CTECTBEHHBIX HAYK.

3agaum Kypca:

— 3HAKOMCTBO C TIIOHATHAMH TCOpPHUU MATCMATHUYCCKOTO MOACIUPOBAHUA U
OCHOBHBIMH TUIIaMH MOI[eHeﬁ;




— W3y4YCHHE TEOPETHUYECKUX OCHOB, NIPUEMOB M METOJOB MaTeMaTHYECKOTO
MOJETHPOBAHHUS;

— 3HAKOMCTBO C KAUeCTBEHHBIMM M TPHUOIMKEHHBIMH YHCICHHBIMH METOIaMHU
UCCIIEIOBAaHMSI MAaTEMAaTUYECKUX MOJIETICH;

— (dopmHupoBaHHNE 3HAHUI YUCICHHBIX METOJIOB PEUICHUS HAYYHBIX, TEXHUYECKUX,
(GyHIaMEHTaTBHBIX U MPUKIIATHBIX 337134,

— (opmupoBaHUE HABBIKOB BHIOOpA aJJeKBATHBIX U PAlMOHAIBHBIX PACUETHBIX CXEM
peleHus MPUKJIAIHBIX 337ay;

— (dopmHupoBaHHE YMEHHI MaTEMAaTHYECKH OIMCHIBATh IpEJMETHBIC 00JIacTH,
pemate TUIOBBIE W MPUKJIATHBIC 33/1a4M, UCIIONIB3YS COBPEMEHHOE MPHKIIATHOE
nporpaMMHoOe oOecrieueHue.

[TocTpoenue u peanu3anusi Kypca OCHOBBIBACTCS HA CIICTYIONINX TPHHITUIIAX

* npUHYUn_coomeemcmeus__ycmanosnenuvim _mpedosanuam _DPI'T u  TpeOoBaHUAM
BHYTPUBY30BCKHX HOPMAaTHBHBIX JOKYMEHTOB,;

* CUCMEMHOCMb __U__102U4eCcKas __Nociedo8amenbHoCcmb — NPEACTaBICHUS  Yy4eOHOTro
MaTepuaia M ero NpakTHYECKUX MPHIOKECHUII;

* npogheccUoHaNbHas HanpPagIeHHOCH1b, CBSI3b TEOPUU U MIPAKTUKU 00ydeHUs ¢ Oymymien
npo(ecCHOHATBHON AEATENPHOCTBIO, B LEJIOM C JKH3HBIO, TPEIyCMAaTpUBAeT ydeT Oymymiei
CHEUHATBHOCTH U MPO(ECCHOHATBHBIX HHTEPECOB aCHUPAHTOB;

* npuHyun _QocmynHocmu, 00ECTIEYNBAIOIINI COOTBETCTBUE OOBEMOB M CIOKHOCTH
y4eOHOT0 MaTepuaa peajibHbIM BO3MOKHOCTSIM aclUPaHTOB;

* NPUHYUN _MOOVIbHO20 NOCMPOeHUs TACIMIUIMHBI 3aKII0YaeTCsl B TOM, YTO KaXKABIH W3
KOMITOHEHTOB (MOAYJIEH) MUCIUILIMHBI UMEET ONPEACICHHYIO JIOTHYECKYIO 3aBEpPIIEHHOCTh IO
OTHOUICHUIO K YCTAHOBJICHHBIM IEISIM U pe3yIbTaTaM BOCHUTAHUS U O0yUCHHS;

* NPUHYUN__(QOPMUPOBAHUA _MOMUEAYUY, TIOJOKUTEIBHOIO OTHOIIEHHS K IIPOLecCy
o0y4eHus, mpeanaras akTyaJbHbIE TEMbI Uil OOCYKACHUS W HCHOJNB3YS TaKHE METOJBI
00y4YeHHsI, KOTOpBIE TaJyT BO3MOXKHOCTb acCIMpaHTaM HpPOSBUTH ce0s HAWIYYIIMM 00pa3om,
PacKpBITh CBOU 3HAHUS;

* NPUHYUN_CO3HAMeNbHOCHY_O3HAYaeT CO3HATEIbHOE MAapTHEPCTBO U B3aHUMOJEICTBUE C
IpernoaaBaTeeM, YTO HEMOCPEACTBEHHO CBA3aHO C PA3BUTHEM CAMOCTOSATEILHOCTH aCIUpPaHTa,
€ro TBOPYECKON aKTUBHOCTH U JINYHON OTBETCTBEHHOCTH 3a PE3yIbTaTUBHOCTh OOYUCHUS;

* NPUHYUN NPOYHOCIU YCBOCHUA Mamepuaid JTOCTUTACTCS 3a CUET er0 MHOTOKPAaTHOTO
BOCIIPOM3BEICHHS B Pa3HBIX KOHTEKCTAX Ha MPOTSHKEHUHU BCETO Kypca.

1.2 Posib 1 MeCTO JTUCUMILVIMHBI B CTPYKTYpPE peajin3yemMoii
nporpamMmbl acnupantypsl. [liianupyemblie pe3y/bTaThl
0CBOEHMNS

VYuebnas aucrumimHa «MaTeMaTH4eckoe MOJCTUPOBAaHUE, YHUCICHHBIE METOABI U
KOMIUIEKChl TpOrpaMM» u3ydaercss B 4 mnoayroguu oOydeHus. Ilo pesynpTaraM OCBOEHHS
JUCLUIUIMHBL B INEPUOJ NMPOMEKYTOYHOW aTTECTALlMM IPENyCMOTPEHa cAada KaHIUAATCKOIO
JK3aMCHA.

[Tnanupyemble pe3yabTaTbl OCBOSHUS TUCIUILINHBI IPEICTaBlIeHbI B Tabnuie 1.

Tabmuua 1 - [Inanupyemble pe3yabTaTbl OCBOCHUS 10 IUCIUILTIHE

Kon
pe3yJiibTaTta [Inanupyemblii pe3ysibTaT OCBOEHUS
OCBOCHHUS

I1K3 CoopmupoBanHasi npodecCHOHAIbHASI KOMIETEHIHUS — CIOCOOHOCTb




Kon

pe3yibTaTta [Inanupyemblid pe3yJibTaT OCBOEHUS
OCBOCHUS

pa3pabarbiBaTh (yHAAMEHTAJIbHBIE OCHOBBI M TPHUMEHATH MaTeMaTHYeCKOe
MOJIEJIMPOBAaHUE, YUCICHHBbIE METOABI M KOMIUIEKCHl MpOrpamMM JUIsl PELIeHUs
HAYYHBIX U TEXHHUYECKUX, PYHIaMEHTAIbHBIX U NPUKIIAJHBIX PoOIeM

3 (IIK3) 3HaHMe TEOpPETUYECKUX OCHOB COBPEMEHHBIX MATEMaTUUYECKUX MOJENEH,
HCIOJIb3YCMbIX IJIA MOACITIUPOBAHUA OG’bGKTOB U SABJICHUU

VY (IIK3) YmMmenue peann3oBbiBaTh 3P GEKTUBHBIC YHCICHHBIE METOABl U AITOPUTMBI B BUJIE
KOMILJIEKCOB MPOOJIEMHO-OPUEHTHPOBAHHBIX IPOTPaMM

B (IIK3) Baanenue HaBbIKaMu pa3paOO0TKH, 0OOCHOBAHUS W TeCTUPOBaHUS I(H(PEKTUBHBIX

BBIYUCIIUTCIIBHBIX MCTOHAOB C HpI/IMeHeHI/IGM COBpeMeHHBIX KOMHBIOTepHBIX
TEXHOJIOTUH

1.3 XapakTrepucTuka TPy10€eMKOCTH M CIUTIHHbI

H €€ 0TACJIbHBIX KOMIIOHCHTOB

XapakTepucTrKa TPYJA0EMKOCTH JUCIMIUIMHBI TTPEICTaBIICHA B Ta0IHUIIE 2.

Tabmuia 2 — XapakTepucTuka TPYA0EMKOCTH TUCITUTLUTHHBI
HaumenoBanue nokasareas | Iloayroa TpynoemkocTh
e Bcero B ToMm 4ncie,
aKajJjeMHYecKHe 4achl
3adernbie | Akage | Ayautopubl | Camocros
eIMHHIbI | MHYeC € 3aHATHA TeJbHas
KHe pabGora
Yachbl

I TpynoeMKOCTh AUCHUILTHHBI 4 2 72 18 54

B IICJIOM

2 Tpyn0eMKOCTh 110 BUIaM

ayIUTOPHBIX 3aHATUI

- JIEKIINHU 4 - 18 18 -

3 [IpomexxyTouHas aTTecTanus

- KaHIUIATCKUH dK3aMeH 4 1 36 - -

1.4 Bxoanblie TpeOOBAHMS 1JI51 OCBOCHUS TUCUUILIMHBI

3HaHMs, YMEHUS U BIIaJICHUSI, HEOOXOAUMBIE JUISI OCBOCHUS AUCIUILTUHBI (POPMUPYIOTCS
OpU W3Y4eHHH 0O01enpodecCHOHAIbHBIX M CHEHUANbHBIX TUCIHMIUIMH B paMKaX OCBOEHUS

porpaMm

CIeLUANINTeTa W/WIM MarucTparypsl

U TPOBEPSIOTCS B MpOLECCe CAadyu

BCTYIUTEIBHOIO 9K3aMEHa B aCIIMPAHTYPY IO CHEUaTbHON JUCLUIUIMHE, BOIIPOCHl K KOTOPOMY
IIPUBE/ICHBI B NPHJIOKEHNH A.

2 CTpyKTypAa U coAepKaHue TUCIHUILIMHBI

CtpykTypa 1 cofiepKaHue AUCIUIUIMHBI PEICTaBIeHbI B Tabiuie 3.




Tabmuna 3 — CTpykTypa u coiepKaHue TUCITUILTAHBI

HanmenoBanus CopnepxaHue pa3enoB Tpynoem | Pesynbra Bunst
pazzenos KOCTh THI npodeccuo
(oOmrasi / | OCBOGHH | HaJIbHOMN
B (hopme s JeSATEIBHO
MPAKTUY CTH,
€CKOM TPYAOBBIE
MHOATOTO GyHKIIH 1
BKH), 3HAHUS
aKajgeMu npenojana
YecKue Tes
4achl
1 Marematudeckoe | DIeMEHTHI TeOpUH PYHKITUN U 24/2 3 (IIK3) | I141, ®HI
MOJICIIUPOBAHNUE ¢dbyHKIIMOHATBHOTO aHanu3a. OCHOBBI VY (IIK3) OH?2
BapUAIMOHHOTO UCYUCIICHHUS. B (IIK3)
KoppekTHOCTh MOCTaHOBKH 3ajad.
MareMaTHnueckye MOJIEIIN B
MEXaHHKE.
2 YucneHusie HNHTepriomnsius 1 anmpoKcuMaIus 24/2 3 (IIK3) | I1A1, ®HI
METO/bI (GYHKIIMOHATBHBIX 3aBUCUMOCTEH. VY (IIK3) OH2
Yucnennoe nudepeHnupoBanme u B (IIK3)
UHTErpupoBanue. UncieHHbie
METO/IbI TOMCKA IKCTPEMYyMa.
BerurcnuTenbHbIE METOBI
JTUHEHHOU anreOpsl. MeTon
KOHEYHBIX 3JIEMEHTOB. MeTon
TPaHUYHBIX 3JIEMEHTOB.
3 KomnbrotepHblie [Ipumenenne cCOBpeMEHHBIX 24/2 3 (IIK3) | 1141, ®HI
TEXHOJIOTHH KOMITBIOTEPHBIX CPEJICTB ISt VY (IIK3) OH2
MOJECIINPOBAHUS Pa3INYHBIX B (ITK3)
MPOLIECCOB, I aBTOMAaTH3aI[I1
pacueToB U 00paboTKH
9KCIIEPUMEHTANBHBIX JaHHBIX.
[IpencraBnenue o A3bIKax
IPOrPaMMHUPOBAHHUS BEICOKOTO
ypoBHSL. [TakeThl MPHUKITaTHBIX
nporpamm. CAE-TexHosornmu.
TpynoeMKOCTh TUCHUIIIMHBI 72/6
[IpoMexyTouHast arTecTanusi — KaHIAUJATCKUN SK3aMEeH 36




2.1 IlporpaMmma ayAMTOPHBIX 3aAHATHH

[Iporpamma ayIUTOPHBIX 3aHATHI TPEICTaBlIeHa B Ta0HIE 4.

Ta6mmma 4 — [IporpaMMa ayauTOPHBIX 3aHATHI

TemaTuka ayquTOpHBIX 3aHATUNH | TpynoeMKoCTh Pe3ynbrarsl 0cBOCHMS
(oOGmras/B
dbopme
MPAKTUYECKOU
MOATOTOBKH),
aKaJeMHYecKHe
9achl
Jlexuun 3HaHus, Bunasl
YMEHUA, npodeCcCHOHAIbHON
HaBBIKH, NEeSITENIbHOCTH, TPYIOBBIE
KOMIETEHIINU GyHKIIUU ¥ 3HAHUS
npernogaBaTens
3aaun MaTeMaTHIeCKOro 3 (IIK3) [111, ®HI
MozenupoBanus. [loctanoBka 2 VY (IIK3) OH2
3aJ1auu, Ha4aJIbHBIE U KPacBbIe B (TIK3)
YCIIOBHSI.
DnieMeHTHI TeOpuU (QYHKIHUH 1 5 ;((11__[[1;?) HI[CII),H Q;Hl
(GYHKIMOHATIHHOTO aHATIHM3a B (TTK3)
3 (IIK3) 11, ®H1
OCHOBBI BapHallMOHHOTO ) Vv (IK3) OH2
UCYHCTICHUS B (ITK3)
[TocranoBKa 3a1a4M YUCIEHHOTO 3 (IIK3) 1, ®H1
pemenus. [TorpentHocTk. ) VY (IIK3) ®H2
CxogumocTb. Y CTOMYMBOCTH B (IIK3)
METO/J1a.
OnTuMHU3alMoOHHbIE 3a4a4H. 3 (IIK3) [IAT, ®H1
UwncneHHbIe METO/IBI TOMCKA 2 ¥ (IK3) OH2
JKCTpeMyMa B (TIK3)
YucneHHbIe METOIbI PEILICHUS 3 (IIK3) [IAT, ®H1
muddepeHInaIbHbIX YPaBHEHUH. 2/2 ¥ (IK3) OH2
Pa3HoCTHBIE CXEMBI. B (IIK3)
3 (IIK3) 11, ®H1
MeTo1 KOHEUHBIX 3JIEMEHTOB. 2 Y (IIK3) dH2
Meroz rpaHUYHBIX JIEMEHTOB. B (TIK3)
[IporpammHuoe obecrieueHue st 3 (IIK3) [IAT, ®H1
3a71a4 MaTEMATUYECKOTO 2 ¥ (IK3) PH2
MOJIETTUPOBAHUS B (TIK3)
DNeMEeHTBI TEOPHH SKCIIEPUMEHTA 3 (IIK3) [IAT, ®H1
1 00pabOTKH SKCIIEPUMEHTAITBHBIX 2/2 ¥ (IK3) OH2
JAHHBIX B (TIK3)
HTroro B 4 noayroauun 18/6 — -




2.2 IIporpamma camMoCTOATEIbHOI PadOThI

ITpenycMOTpeHBI ciieayonue BUIbl CAMOCTOSATENILHOW pabOThl aCIMPAHTOB:

— CaMOCTOSITENIFHOE ~ M3YYEHHE  DPa3/eloB  TUCHMIUIMHBI  (TMepeueHb TeM  JJs
CaMOCTOSITEIbHOTO U3yUEHUs IIPEJICTABIICH B MPUJIOKEHHH A);

— BBIIIOJIHEHHE OTYETa MO HMHAMBHUIYaIbHOMY 3aJaHHMI0 (METOAMYECKHE YKa3aHUs IO
BBITTOJIHEHUIO WHAWBUAYAIBHOTO 33JaHUS W TEPeYeHb TEM Uil WHAMBHUIYaIbHOTO 3aJaHHS
IpEe/CTaBJIECHbI B IPHJI0KeHnu b).

[Tporpamma camMOCTOSTENIbHOM pabOThI MpeACTaBIeHA B Ta0IHLIE S.

Tabmuua 5 — [Iporpamma caMOCTOSATENIbHOM PabOTHI

Bup camocrositenbHOM TpynoemMkocTb Pe3ynbTaThl OCBOEHUS
paboThI/OIIEHOYHOE CPENICTBO (obmasi/B hpopme 3HaHws, Buisl
MPaKTHIECKON yMEHHUS, npohecCHOHATBHOM
HOIrOTOBKH), HABBIKH, JICSITEIIbHOCTH,
AKaICMUYICCKUC | KoMMETEH | TPYJAOBBIC (PYHKIIUU U
4achbl 805054 3HAHUS
TIPENoaBaTesst
CamocTosTenbHOE W3y4YECHHUE 31, V1, Bl 111, ®H1
27/2
pa3aeNnoB AUCIHUILINHBI/ TECT (TIK-3) OH2
BrinmosHeHne  MHIUMBUAYATBHOTO 27/2 31, V1, Bl 111, ®H1
3a1aHus (TIK-3) OH2
HToro B 4 nonyroauu 54/4 — -

2.3 UnpuBuayajibHoe 3a1aHue

I/IH,Z[I/IBI/I,Z[yaHBHOG 3aJaHUC BBIIIOJHACTCA B pPaMKaX BbIIIOJTHCHHA CaMOCTOSITCIILHOU
paboThl — BBINIOJHCHWM OTYETAa B COOTBETCTBUM C WHAWBHIYAIBHBIM 3aJaHHEM. Tema
WHANBUIYAILHOTO 33/IaHUS JOJKHA OBITh OMpesesieHa B COOTBETCTBUH C TEMOM TUCCEpTAIluu U
OTpacibi0 3alIUTHl KOHKPETHOTO acHHUpaHTa U OTPaXCHA B WHAMBHIyaTbHOM Y4EOHOM IIJIaHE
(HOHpO6Hee — B MCTOAUYCCKUX PCKOMCHAANUAX IMO BBIMOJIHCHUIO WHAWBHUAYAJIBHOI'O 3aJaHUA
(mpujioxenne b).

3 TexHO0JIOTHU M MeTOANYeCKOoe o0ecreueHrne KOHTPOJIsI
pe3yJbTAaTOB YU4eOHOI 1esiTeJIbHOCTH ACTIHPAHTOB

3.1 TexHoJiOrnH U MeTOAMYECKOE O0eceueHne TEKYIIero
KOHTPOJISl YCIIeBA€MOCTH ACIIMPAHTOB

Texymuii KOHTPOJIb YCIIEBAEMOCTH aCIHUPAHTOB BEJETCS MO pe3yJbTaTaM BBIOJHEHUS
MPaKTUYECKHUX 3aIaHUK U COOECEeTOBaHMS Ha KOHCYJbTAIMIX C MPENOIaBaTEIICM.

3.2 TexHOJIOTMH M MeTOAMYECKOe o0ecnedyeHne KOHTPOJIA
NPOMEKYTOYHOM yCIIeBAeMOCTH

KoHTpoiab mpoMexyTOuHOI yclIeBaeMOCTH acCHUpPAHTOB OCYLIECTBIsETcS B (opme
KaHIUAATCKOTo dk3aMeHa. CucTema MmoixydeHus OIEHKH 3a SK3aMEH MpeIcTaBlIeHa B Ta0uiie 6.




Ta6mmma 6 — CucreMa morydeHus 3a4era

Ouen | 3uanue, ymenne, | Ouen | Ilpoueaypa oneHuBaHMs Pe3y/JbTATA OCBOCHUS C
O4HOe HABBIK, Ka NMOMOIIbI0 OLIEHOYHOTI'0 CpeaCcTBa*
CpeAc | KOMIETEHUHUH, | pe3y.a
TBO BH/IbI bTaTa
npogdeccuoHaIb
HOM
AeSITeJIbHOCTH,
TPYIOBbIE
byHkunm u
3HAHMSA
npenoaaBares

He coOpan wmarepuan Juis HamucaHHWsl OTYeTa, HE
1 poBeeH 0030p Hay4yHBIX MCTOYHHMKOB, OTCYTCTBYET
aHaJIM3 COOPAHHOTO MaTepuasa

BrimmontHeH MUHUMaNBHBIH cOOp Marepuana s
HalmuCaHusg OT4YCTa, OTYCT HNPAKTHYCCKHU IMOJHOCTBIO
(bonee ywem Ha 70%) COCTOUT W3 UMUTUPOBAHUM
HAaYYHbIX UCTOYHUKOB

Cobpan maTepuayl Jisg HamUCaHUs OTYeTa, 0030p
3 Hay4YHbBIX HCTOYHHMKOB BBIIIOJHCH IMOBCPXHOCTHO,
YpOBEHb OpUTHHAIBHOCTH paboThl HE Oosiee 50%

31, V1, Bl (IIK-
OTYET 3), 1141, ®HI
OH2

c06paH Marcepual Ojd HanucCaHusd OTYCTa, HE
npoBelieH 0030p HayyHBIX HMCTOYHHKOB, aHAIIU3
HAay4YHOI'O MaTepuala  OTCYTCTBYET, YPOBEHL
opurnHaigbHOCTH paboThl 6osee 50% Ho menee 70%

c06paH Marcepual Ojd HanucCaHusd OTYCTa, HE
MpOBEICH 0030p HAYYHBIX HMCTOYHHKOB, BBITIOJTHCH
aHaIm3 HAy4YHOTO MaTepuana, YpOBEHB
OpUTHHAIIBHOCTHU paboThl 6osee 70%

Her oTBeroB Ha  MOCTaBIEHHBIE  BOIPOCHI,
KaHIUIATCKAHN DK3aMeH He cIaH

Bomp Her OTBETOB Ha IIOCTaBJICHHEIE BOIIPOCHI,
OCHI K KaHIUOATCKUNI DK3aMEH HE CIIaH

kagmu | 31, V1, Bl (IIK- Her oTBeToB Ha BONPOCH, HO €CTh OT/ACIbHBIE
JATCK 3), II11, ®HI 3 ¢parMeHTapHble 3HAaHUS 1O TEME  BOIPOCOB,
oMy ®H2, K33 KaHIUOATCKUH DK3aMEH caaH

9K3aM 4 OTBeTH Ha BOIIPOCHI HC MOJHBIC, HO PACKPBIBAIOMIUC
CHY OCHOBHYIO UX CYTb, KaHI[I/II[aTCKI/Iﬁ 9K3aM€H CJaH

5 Jlanel  WcuepmbIBalOLUIME  OTBETHI HAa  BOMPOC,
KaHIUJIATCKHUI DK3aMeH CAaH

Onenka xanauaarckoro 3k3amena = (0,1*omenka 3a oruer + 0,3*oneHka 3a nepBbIi
BOIIPOC OCHOBHOI nmporpamMmal + 0,3*ouneHkKa 3a BTOPOil BONIPOC OCHOBHOI NMPOrpaMMbl
+ 0,3*ouenka 3a BOIPOC JAOIOJTHUTEIbHOM nporpamMmmsbi)*1 (ecam
cpeaHeapudmeruyeckas OLIEHOYHBIX cpeacTB 0oJiee 3), *0 (ecau
cpenHeapugMeTnyeckasi OLEHOYHBIX cpeacTB MeHee 3). JIpoOHoe 3HaveHme
OKPYIJISIETCSl 10 11eJI0r0 M0 NPaBUJIAM MAaTEeMAaTHKH.




4 PecypcHoe o0ecniedeHue QUCHUIIINHBI

4.1 CiucoK OCHOBHOI Y4eOHOM, y4e0HO-MeTOANYEeCKOl, HOPMATHBHOM
U IPYroii JuTepaTypbl U JOKYMEHTAIUA

1. JIsummn, B.E. Marematnueckoe MOAEIMpOBaHUE U WH(POPMAIMOHHBIE TEXHOJIOTHU B
sxoHomuke npeanpustus / B.E. Jlsmun, A.I'. Cxuptnanze, B.I1. bopuckun. — Crapsiii Ockoun:
Uzn-Bo THT, 2014. 292 c.

2. HUcaes, I''H. MozaenupoBanue nH(HOPMAIIMOHHBIX PECYPCOB: TEOPHS U PELICHHUE 3a/1a4
/ T'.H. HcaeB. — M.: Anspa-M: UHDPA-M, 2013. 223 c.

3. Opnosa, N.B. DKOHOMHMKO-MaTeMaTHYECKHE METOIbl U MOJEIU: KOMIIBIOTEPHOE
moaenupoBanue / .B. Opnosa, B.A. [lonosuukos. — M.: UTHOPA-M, 2013. 388 c.

4. ®enocees, B.B. DxoHOMUKO-MaTeMaTH4eCKHME MOJEIN M INPOTHO3UPOBAHUE PBHIHKA
tpyna / B.B. ®enocees. — M.: By3oBckuii yueonuk: Uuadpa-M, 2013. 142 c.

5. CupnsieB, HU. Teopuss miaHupoBaHUs SKCHEPUMEHTAa M AHAJIU3 CTATUCTHUECKUX
nauubix / H.U. CuansieB. — M.: FOpaiir, 2011; 2012; 2014. — 199 c.

6. CenenpHukoB, I'.JI. Meroguka M pe3yapTaTbl MaTEMaTHYECKOIO MOJEIMPOBaHUS,
ONTUMM3AIMM W HCCIEAOBAHUSA CTAaTHUYECKUX XapaKTEPUCTHUK DHEProcOEeperammnx CHUcTeM
manoob6opotHbix nuzenedt / I'.JI. Cenenpaukos, A.1O. [Tonos. — Brangusoctok: JlanpHayka, 2011.
257 c.

7. berukoB, HO.A. Pacuér MareMaTHYeCKMX MoOJeJIel JUHAMHYECKUX CHCTEM
aHamuTHYeCKU-ducieHHpIM MetoaoM / FO.A. berukos, C.B. IllepbakoB. — CII6.: TexHomnwr,
2010. 379 c.

8. 3apyoun, B.C. Maremarnueckoe monenupoBanue B texnuke / B.C. 3apybun. — M.:
M3p-Bo MI'TY um. H.3. baymana, 2010. 495 c.

9. 3amusnsk, B. E. Yucnennpie MeToapl. OCHOBBI HAYYHBIX BBIYUCIICHHUH : yuel. mocodue
/ B. E. 3amuznsik. — M. : FOpaiir, 2014; 2012. — 356 c.

10.Pannes, I'. I'. aTeIIeKTyalIbHBIE CPEICTBA U3MEpPEHUH : yueOHUK A By3oB / . T,
Pannes. — M. : Akagemus, 2011. — 263 c.

11.JIecun, B. B. OcHOBBI METOJOB OoNTHUMHU3AIMK : yueO. mocodue s By3oB / B. B.
Jlecun, 1O. I1. JIucosen. — CIIO. : Jlans, 2011. — 341 c.

12.Mopo3os, B. K. MoaenupoBanne nHGOPMAITMOHHBIX U TUHAMHYECKUX CUCTEM : y4eO.
nocobue st By30B / B. K. Mopo3os, I'. H. Poraues. — M. : Akagemus, 2011. —377 c.

13.T'opaun, C.A. MeTtoapl 00pab0OTKH SKCIIEPUMEHTABHBIX JAaHHBIX: yaeOHOe mocooue /
C.A. Topnun, A.A. Cocuun, U.B. 3aiiuenko, B.JI. bepnonocos. — Komcomoinbck-Ha-Amype:
OI'BOY BO «KHAI'Y», 2022. — 75 c. ISBN 978-5-7765-1501-9

14.bopmorun, K. C. Pacuér TEXHOIOrMYECKHX NapaMeTpoB B HHTErPUPYEMOM
KOMILTeKce mporpamm : yudeO. mocobue musa By3oB / K. C. bopmorun, A. 1. OneitHuKOB. —
Komcomonsck-na-Amype : M3n-Bo Komcomonbckoro-ua-Amype roc.texa.yu-ta, 2014. — 64 c.

15.bopmorun, K. C. OntumanbHoe mnpoektupoBaHue B cucremax MSC.Patran,
MSC.Nastran / K. C. bopmotun. — Komcomonbck-Ha-Amype : U3n-Bo Komcomonbckoro-Ha-
Amype roc.texH.yH-ta, 2015. — 57 c.

4.2 CiuCOK JAONOJTHUTEJIbHON Y4eOHOH, y4eOHO-MeTOAMYeCKOIi,
HAYYHOM U APYIO#l JJUTEPATYPHbI U JOKYMEHTALMH

1. Aransbios, B. I1. ba3sl qansbIX : yueOHUK /Ui By30B : B 2 KH. KH.1 : JIokanbHble 0a3bl
nmanueix / B. I1. Araneios. — M. : @OPYM : UH®PA-M, 2011. — 349 c.

2. baxenoBa, M. KO. OCHOBBI NpOEKTUPOBAHMs MPHIOKEHHH 0a3 JaHHBIX @ yueO.
nocobue / U. 0. baxxenoBa. — M. : bunom. Jlaboparopwus 3nanmii, 2013. — 324 c.



3. Epemenko, 0. W. HTem1eKTyanbHble CUCTEMBI IPUHATUS PELIEHUI U YIPaBICHUS :
yuae0. mocodue st By30B / FO. U. Epemenko. — Ctaperit Ockon : MU3n-Bo THT, 2015. — 401 c.

4. JlobpombiciioB, A. H. Pacuér xene300€TOHHBIX COOPY)KEHUH C HCIIOJIb30BaHUEM
nporpammsl "Jlupa" / A. H. Jlo6pomeiciio. — M. : U3a-Bo ACB, 2015. — 195 c.

5. XKunkun, B. A. A30yka nnxenepsbsix pacuéroB B MSC Patran-Nastran-Marc : yue0.
nocobue st By30B / B. A. XXunkun. — CII6.; Yensounck : [Ipocnexkt Hayku 2013. — 572 c.

6. Undopmaruka : yueOnuk / A. b. 3omoros, I1. A. Akumos, B. H. Cunopos, M. JI.
MosraneBa. — 2-e u3., nepepad. u gom. — M. : U3g-so ACB, 2013. — 400 c.

7. Kanyrun, B. T. MogenupoBanue mpoleccoB OOTEKaHWs U YIpPaBJICHUS
a’POJIMHAMUYECKUMH XapaKTepUCTUKamMu JietarenbHbix ammapatoB / B. T. Kamyrun, I'. T.
Mopasunues, B. M. Ilonos; nox pex. B. T. Kanyruna. — M. : U3n-so MI'TY um. H.3.baymana,
2011.-527 c.

8. KommbloTepHble  TEXHOJOTMM  HpPU  TPOCKTHPOBAHUM W OSKCIUTyaTalluu
TEXHOJIOTHYECKOT0 o0OopymoBaHus : yued. mocobome mis By3oB / I'. B. Anekcee, U. U.
Bpunenxo, B. A. T'onosarkuii, E. U. Bep6onos. — CII6. : TUOP/, 2012. — 252 c.

9. Kopones, A. JI. Komnbiorepnoe monenupoBanue : yueoHuk / A. JI. Kopones. — M. :
Bunowm. JIaboparopus 3nanwmii, 2013. — 230 c.

10.Kynapsieues, E. M. Meroasl perieHusi OpraHu3aliMOHHBIX 3a1ad : ydeOHuk / E. M.
Kynpsasues. — M. : U3n-Bo ACB, 2015. - 334 c.

11.Ky3un, A. B. ba3b gannbix : y4e6. mocobue s By3oB / A. B. Kys3un, C. B.
JleBonucosa. — M. : Akanemus, 2012. — 315 c.

12.ManukoB, P. @. OCHOBBI MaTeMaTHYE€CKOTO MOJCIMPOBAaHMS : y4ded. mocoOue aiis
By30B / P. ®@. ManukoB. — M. : I'opsiuas nunus - Tenexom, 2010. — 366 c.

13.Marmsmek, JI. A. IlpakTtuueckas mporpaMMHas MHXKEHEpUS Ha OCHOBE Y4eOHOTO
npumepa / JI. A. Mangmek, b. JI. Jluonr; mep. c¢ aurn. A.M.Enaneumrnukosa,
B.A.EnanemnukoBa. — M. : bunom. Jlabopatopus 3Hanuit, 2013. — 956 c.

14.11antokoBa, T. A. Uncnennsie MeToasl : yued. mocodue as By30B / T. A. [laHtokoBa.
— M. : JIubpoxowm, 2013. — 224 c.

15.PyrkoBckas, 1. HelipoHHbIE ceTH, TEHETHUECKUE alTOPUTMBI U HEUYETKHE CHUCTEMBI /
. PyrkoBckas, M. [Tununsckui, JI. PyrkoBckuii; niep. ¢ mon. WM.JI.Pynunckoro. — M. : 'opsiuas
muaus - TenekoMm, 2013. — 383 c.

16.CoBetoB, b. f. UnTemnekTyalbHbIE CUCTEMBI M TEXHOJIOTHH | y4eOHUK 1)1 By30B / b.
5. Coseros, B. B. llexanosckuii, B. JI. YepToBckuii. — M. : Axanemus, 2013. — 318 c.

17.Cocunckas, C. C. IlpencraBnenue 3HaHWK B WHGOPMAIIMOHHONW cucTeMe. MeTomapbl
UCKYCCTBEHHOTO MHTEIUJIEKTa M TpEACTaBICHUs 3HaHMUU : y4eO. mocobue mis By3oB / C. C.
Cocwunckas. — Crapeiit Ockon : MU3n-so THT, 2015; 2014. — 215 c.

18.Yuaes, [1. H. OnTuMu3anus WHKEHEPHBIX pEIICHUH B MpUMeEpax U 3ajadax : yueo.
nocobue st By3oB / I1. H. Yaaes, C. A. Uesbruenos, C. I1. Yuaera; mox obmi.pea. I1.H.Yuaena.
— Crapsiit Ockon : U3n-Bo THT, 2014. — 175 c.

4.3 IlepeyeHb NPOrpaMMHBIX IPOAYKTOB, HCIOJIb3YEeMBbIX
NP U3YYeHUH TUCHUIINHBI

MS Office (Word, Excel, Power Point).

4.4 TlepeyeHb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKAIMOHHOM
ceTu « UHTEpHET»: DJTIEeKTPOHHO-0HOJINOTEYHbIEe CUCTEMBI, IEPeYeHb
npogeccuoHATBHBIX 023 TaHHBIX, EPeYEHb
HH(OPMAIMOHHO-CIIPABOYHBIX CHCTEM

1 DnexTponHo-6ubanoreunas cucrema ZNANIUM.COM - http://www.znanium.com/




2 DnexkTpoHHbIe MH(OPMAIIMOHHBIE pecypchl U3aarenbcTBa Springer Springer Journals
https://link.springer.com

3 Tlonurtemarnyeckas pedepaTuBHO-OMOIMOrpaduyeckas W HayKoOMeTpudeckas Oasza
nanubix Web of Science (http://apps.webotknowledge.com)

4 NnpopmanimoHHO-cTIpaBo4Has cucreMa «KOHCYIbTaHT IITI0CH

5 Hayunas snextponnas oubnauoreka Elibrary.ru — http://elibrary.ru/

4.5 JIpyrue uH(popMauMOHHbIE PeCYPChI

1 http://en.edu.ru - EcTecTBeHHOHay4YHBIN 00pa30BaTEIbHBINA MTOPTAJ.

2 http://www.school.edu.ru - Poccutickuii 001eo0pa3oBaTenbHbIi MOPTa.

3 http://uisrussia.msu.ru/is4/main.jsp - YHuBepcuteTrckas WH(pOpMalMOHHAS CHUCTEMa
Poccun. ba3za a51eKTpoHHBIX pecypcoB IS MCCIEAOBaHMM U 00pa30BaHUs B 0071aCTH SKOHOMHUKH,
COLIMOJIOTHH, MTOJINTOJIOTUHU, MEKTYHAPOIHBIX OTHOIICHUN U IPYTrUX T'YMaHUTAPHBIX HaYK.

4 http://www.redline-isp.ru/ - Poccuiickas oOpa3oBaTenbHasi TEICKOMMYHHKAIIMOHHAS

CETb.

5 http://edu.ru/ - ®enepanbublii noptan «Poccuiickoe 00pa3oBaHuE».

6 http://www.openet.ru/ - Poccuiickuii mopTan OTKpBITOTO 00pa30oBaHuUs.

7 http://www.hayka.ru/ — Hayka u oOpa3oBaHHe, HIEKTPOHHBIH XKypHaJI.

8 http://www.antiplagiat.ru/ — poccuiickas cucTeMa OOHapYKECHHS TEKCTOBBIX
3aMMCTBOBAaHUM.

4.6 MarepuajbHoe o0ecriedeHue TUCUMIIIMHBI

MarepuanbHO-TeXHUYECKOE oOecrieueHne JUCITUTUTMHBI TPEACTaBICHO B Ta0IHUIE 7.

Tabmmia 7 — MarepuaabHO-TEXHUUECKOE 00€CTICUCHHE TUCITUTLTAHBI

Ne | HammeHoBaHue

n/ KOMIIOHEHTA HauMmenoBanue OcHallleHHOCTDL MecTomoJjio:keHue

n MPOrpaMmabl noMeumeHu noMeumeHu noMeumeHu
aCMPaHTyPbI

CneununajibHble MOMeLEeHUsI U 000py/0BaHMe IJIsl peaju3anun 00pa3oBaTeJIbHOI0
KOMIIOHEHTA MPOrpaMMbl ACHHPAHTYPHI, B TOM YHCJI€ I IPOBeIeHUsI MPOBeIeHne
Y4eOHBbIX 3aHATHI 110 TUCUUIJIMHAM (MOAYJIAM) B (popMax, yCTAHABJIMBAEMbIX
OpraHu3anueii; NPOXoKAeHUs ACMUPAHTAMH NPaKTHKH. CnenHaJbHbIe IOMeIIeHUs U
o0opyaoBaHue JJs MPOBeeHUE KOHTPOJIS Ka4eCTBa 0CBOCHHsI 00pPa30BaTe/IbHOTO
KOMIIOHEHTAa MOCPEJACTBOM TEKYIIero KOHTPOJIS yCIeBaeMOCTH, IPOMEKYTOUHOM
arTecTaumnu

1 MareMaTH4eCcKo
e
MOJIETUPOBAHUE,
YHCIICHHBIC
METOAbI ¥
KOMILJICKCHI
porpaMm




INPUJIOKEHUE A
(00s13aTesIbHOE)

Bonpockl kK BCTYNUTEJIbHOMY HCITBITAHUIO

1. YUnciieHHBIE METOIBI PEILIEHUS] HEJTMHENHBIX YPABHEHUN U CUCTEM.

2. HucneHHbIe METO/IbI PEIICHUS CUCTEM JINHEWHBIX YPAaBHEHUM.

3. YnclieHHOE UHTETPUPOBAHUE.

4. Yucnennole MeTonAbl pemieHus 3agaud Komm A OOBIKHOBEHHBIX
nuddepeHInaTbHbIX YpaBHEHHI.

5. UnTepnionsauus u anmpoKcuManus GyHKITHI.

6. @opmani3aiys NOHITHUS AITOPUTMA Ha OCHOBE MAIIMHBI ThIOPUHTA.

7. Jlornueckast nporpamma 1 €€ BbIYHCIICHHE.

8. MHrepmperanust JIOTMYECKOM MNPOrpaMMbl C IIOMOIIBIO  METOJA
yHUDUKAIIH.

9. CemaHTHKa, KOPPEKTHOCTb, CIIO)KHOCTb M JEPEBbS IIOMCKA B TEOPUU
JIOTUYECKUAX IIPOrPAMM.

10. KoHTekcTHO ¢BOOOHBIE rpaMMaTUKH. JIEKCUUYECKUI U CHHTAaKCUYECKUN
aHaJin3 Ha ocHoBe (opMbl bakyca-Haypa.

11. Meroab! MHTEpIpETaLMU ANredpandecKuX BbIpaKEHUI.

12. ITpyHIMIBI MOAYJBHOTO U CTPYKTYPHOT'O MPOIPaMMHPOBAHUS.

13. JIuHeliHble CTPYKTYpBI JAHHBIX: CTEK, OYEPEdb, UUKINYECKHI CIHCOK;
HEJIMHEWHBIE CTPYKTYPBI JaHHBIX: Tpad, AepeBo. Mx mporpammHas peaau3amusi.

14. Anroputmsl iepebopa ¢ BO3BpaTOM.

15. Metoas! coptupoBku: coptupoBka Illemna, 6picTpas coptupoBka Xoapa,
NAPaMHAIAIIBHAS. COPTUPOBKA, COPTUPOBKA C TOMOIIBIO CIVSHMUS.

16. PensiuvioHHbple omepaTtopbl B 0a3ax J[JaHHBIX: BBIOOp, COEIUHEHME,
IIPOEKLMS, ACIICHHUE.

17. ba3bl 1aHHBIX U HOPMAJIbHBIE (POPMBI.

18. CucremMsl 3anpocoB B 6a3ax JaHHBIX.

19. WNHkancynsauuss B OOBEKTHO-OPUEHTHPOBAHHOM MPOTPaMMHUPOBAHUU:
OTKpPBITBIE, 3alUIICHHBIE M 3aKpbIThle wieHbl Kiacca. (CocTaBHbIE H
JpyKECTBEHHbIE PYHKIIMHU. KOHCTPYKTOPBI U JECTPYKTOP.

20. HacnenoBanue B 0OOBEKTHO-OPHEHTHUPOBAHHOM MPOrPaMMHUPOBAHUU:
IpOM3BOJAHBIE W a0CTpakTHBIE Kiacchl. WX oOTiaMuMe OT KOHTEHHEPHBIX U
IPY’KECTBEHHBIX KJIACCOB.

21. TlonumopdusM B OOBEKTHO-OPUEHTHPOBAHHOM MPOTPAMMHUPOBAHUU:
BUpTyanbHble (GYHKIUMM Hu kinacchl. [leperpy3ka ¢GyHKIuil U onepaTtopoB AJis
KJ1acca.

22. Merononorust CUCTEMHOTO TOAX0Aa. Buibl nHTErpanuu.

23. JIByXypOBHEBas CTpaTEerys yIIpaBiIeHUs 3amacamu. Pacuer onTuManbHOM
TPAEKTOPUM IIOCTAaBOK MarepuayioB. llnaHupoBaHue noTpeGHOCTH B MOCTaBKE
MaTepUabHBIX PECYpPCOB B YCIOBHUSX HEMOJHOTHl MHPOPMALUU O CTPYKType
IIPOU3BOICTBEHHOU MPOTPAMMBI.



24. IlakeTbl NOpPUKIAAHBIX MPOTPAMM JJisi PEHICHUs 3aJad yHpaBiICHUS
3amacaMi.

25. CtpyKkTypa aBTOMaTU3UPOBAHHOM IMOJCUCTEMbI YIIPABJICHHUS KA4ECTBOM
(ACYK).

26. ITpuHIIUIIBI K1 METOJI0JIOTHS DBOJIFOIIMOHHOTO U OMEPAaTUBHOTO MOX0/I0B
Kk noctpoenuto noacucrem ACYK npoaykiuu.

27. CoBpeMeHHbIE METO/Abl MPOSKTUPOBAHUS AaBTOMATUYECKUX CHUCTEM
ynpasneHus. [Ipuknagaeie mporpaMmbl Jjisi TPOSKTUPOBAHUST MHTETPUPOBAHHBIX
ACVYII u ACYTIIL CrpykTypa HEMpOKOMITBIOTEPOB U HEHPOHHBIX CETEM.

Cnmcox urepatypsl VI NOATOTOBKH K BCTYNHUTEIbHOMY JK3aMeHYy

1. Jlamua, B.E. Martematudeckoe MojenupoBaHue W HWH(POPMAIMOHHBIC
TEeXHOJOruH B sKOHOMuKe mpemanpusarus / B.E. Jlsnun, A.I'. Cxuptnanze, B.IL
Bopuckun. — Crapsiii Ockoin: U3a-so THT, 2014. 292 c.

2. HWcaes, I''H. MopenupoBanne MH)OPMALIMOHHBIX PECYPCOB: TEOPHUS U
pemenue 3ana4 / I'.H. Ucaes. — M.: Ansdpa-M: UHOPA-M, 2013. 223 c.

3. Tonosun, 10. A. Mndopmanronnsie cetu : yueOHHK A1t By30B / FO. A.
['osnoBuH, A. A. CykonmukoB, C. A. fAkosneB. — M. : Akanemus, 2013; 2011. —
376 c.

4. WnadopmanMoHHbIE CHUCTEMBI : ydeOHoe mocobue s By3zoB / 1O. C.
N36auxos, B. H. Ilerpos, A. A. Bacunbes, U. C. Tenuna. — CIIO. : ITutep, 2011. —
539c.

5. AdanacneBa, H. 0. BeruncnutenbHbie 1 35KCIEPUMEHTATbHBIE METOIbI
HAYYHOTO JKCIIepuMeHTa : yuel. nmocodue st By30B / H. FO. AdanacbeBa. — M. :
KnoPyc, 2013. -330 ¢

6. BockoOoitnukoB, FO. E. PerpeccuonHblii aHann3 JaHHBIX B IAKeTe
Mathcad : yue6. mocobue / 0. E. Bocko6oitaukos. — CII6. : Jlans, 2011. — 224 ¢

7. Cupnsie, H. W. Teopus mnimaHUpoOBaHHUS DJKCIEPUMEHTA W aHAIIN3
CTAaTUCTUYECKUX JTaHHBIX : yueO. mocobue ans maructpoB / H. Y. Cunnsen. — 2-¢
u31., iepepad. u gom. — M. : FOpaiit, 2014. — 495 c.

8. baxenona, 1. KO. OcHOBBI NPOEKTUPOBAHUS MPUIIOKEHHUIN 0a3 TaHHBIX :
yue6. mocodue / U. F0. baxxenora. — M. : bunom. Jlaboparopus 3Hanuii, 2013. —
324 c.

9. HBopeukuii, C.1U. Monenupoanue cucrem / C.W. JIpopeuxuii, FO.JL.
Mypomues, B.A. Tloronun, A.I'. Cxuptanaaze. — M., 2009. - 316 ¢c. 7.

10. IBoGoTenko, b.A. [InanupoBaHue sKciepuMeHTa B dJIEKTPOMEXaHUKE /
Bb.A. UBo6otenko, H.®. Unbunckuii, U.I1. Konsmos. — M.: Dueprus, 1975. - 184
c.

11. AnueB P.A., VYmnpasieHue NpOU3BOACTBOM NPU HEUYETKON HCXOIHOU
uHpopmaruu: Monorpadus / P.A. Anues, A.D. Lepkosusrii, I'.A. Mamenosa, -
M: Dueproaromusaar, 1991. - 240 c.

12. ABTOMatu3aiusi TEXHOJOTUYECKUX U MPOU3BOJACTBEHHBIX MPOILIECCOB B
MaIlMHOCTPOEHUH : yueOHMK it By30B / FO. 3. Kurnukos, b. 10. )KutHukos, A.



I'. Cxuptnamze u ap.; nox oomr. pea. 0. 3. Kutnukosa. — Crapsriit Ockoun : U3a-Bo
THT, 2014. — 655 c.

13. MopenupoBanue cuctem : yued. mocobue nist By3oB / U. A. Enuzapos,
0. ®. MaprembsinoB, A. I'. Cxuptnaaze, A. A. TperbsikoB. — Crapbiii Ockon :
M3n-Bo THT, 2014. — 135 c.



IHNPUJIO’)KEHUE b
(00s13aTesIbHOE)

Hepeqeﬂb TEM IJIA CAMOCTOATECIBHOIO U3YICHUA

1. DneMeHTapHble MaTeMaTUYECKHE MOJAEIU B MEXAHHUKE, TUPOJUHAMUKE,
AIIEKTPOJUHAMUKE.

2. YHuBepcaTbHOCTh MATEMATUYECKUX MOJIETIEH.

3. Meronpl TMOCTpOEHUsT  MaTeMaTHYeCKMX  MOJeJeil Ha  OCHOBE
(byHIaMEHTAIbHBIX 3aKOHOB ITPUPO/IBI.

4. BapuanuoHHbIE TPUHIIMIIBI TOCTPOEHUSI MaTEMAaTUYECKUX MOJIeIen

5. YcronuuBocTk. [IpoBepka aeKBaTHOCTH MAaTEMAaTUYECKUX MOJIEIIEH.

6. MaremaTuueckoe MOJIEIMPOBAHUE METO/IOB aIAIITUBHOIO YIIPABIICHHUS

7. VIMUTanMOHHOE MOJETUPOBAHUE B3aUMOCUCTBUSA IPYMI 0OBEKTOB

8. HccnenoBaHne YCTOMYMBOCTH «BXOJ — COCTOSIHME» JUIsl HEJIMHEWHBIX
CHUCTEM

9. TlocTtpoenue ympaBiieHHsI HA OCHOBE TEOPUHU CKOJIB3SAIINX PEKUMOB
10. Habnromarenu Ui HEMWHEWUHBIX CUCTEM



NNPUJIO’)KEHUE B
(0o0s13aTesIbHOE)

MeToanuyeckue YKa3aHuA 110 BBINNOJTHEHUIO HHINBHAYAJIBHOI'O 3a/ITaHUSA

WupuBuayanbHOE  3aJlaHWE  aclHpAHTy  BBIJACTCS C  Y4eTOM TEMAaTHKH  €ro
AUCCCPTALIMOHHBIX HCCHGHOBaHHﬁ. BrimoanenHoe HHAUBUAYAJIBHOC 3alaHUC HOJIZKHO 6I>ITI>
odOpMIIEHO B BHJIE OTYETa, KOTOPBIA MODKEH ObITh odopmiieH B coorBeTcTBuu ¢ PJI 013
«TekcToBble cTyaeHuyeckue pabotel. [lpaBmiia odopmiieHus». Pe3ynbraThl MHIUBUAYATBHOTO
3aJ]aHHsI MOTYT OBITh ACITUPAHTOM OMyOJIMKOBATh W UCTIOIB30BaHbI B IUCCEPTAIIMOHHON padoTe.

Tematnka WHANBUAYAIBHOTO 3a/laHUs JIOJDKHA OBITH CBs3aHA C  Pa3pabOTKOiA
(GyHIaMEHTAILHBIX OCHOB M IPHMEHEHHEM MaTeMaTHYECKOTO MOJCIUPOBAHUS, YHCICHHBIX
MCTOJOB U KOMIIJICKCOB MpOTrpaMM IJid pCHICHUA HAYYHBIX U TCXHUYCCKUX, (byHI[aMeHTaJ’IBHBIX
U TIPUKJTATHBIX 3a]1a4.

BapuaHTbl TeM HHAUBUAYAJIbHBIX 3aIaHUI

1. Pa3paboTka HOBBIX MAaTEMAaTHYECKUX METOAOB MOJICTUPOBAHHUS OOBEKTOB U SIBICHUU.

2. Pa3BuTHe KauyeCTBEHHBIX U MPUOIMIKEHHBIX AHATUTHYECKUX METOJOB HCCIIECOBAHUS
MaTeMaTUYECKUX MOJEIEH.

3. Pa3paboTka, 000CHOBaHUE U TeCTUPOBaHHUE F(DPEKTUBHBIX BBIYUCIUTEIHHBIX METOIOB
C IPUMEHEHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHHA.

4. Peanuzanus 3(p(HEKTUBHBIX YMCIEHHBIX METOJOB M AJITOPUTMOB B BHUJE KOMILIEKCOB
POOJIEMHO-OPHEHTUPOBAHHBIX MIPOTPAMM JUISI IPOBEICHUS BEIUUCITUTEILHOTO SKCIIEPUMEHTA.

5. KommuiekcHble UCClIeJOBaHMsI HAYYHBIX U TEXHUYECKUX MPOOJIEM C MPUMEHEHHEM
COBPEMEHHOM  TEXHOJOTMM  MATEeMAaTHYECKOTO  MOJICIMPOBAHUS UM  BBIYUCIUTEIHHOTO
JKCIIEPUMEHTA.

6. Pa3zpaboTka HOBBIX MaTEMaTHYECKUX METOJIOB U aJITOPUTMOB IMPOBEPKH aJI€KBATHOCTH
MaTeMaTHUYeCKUX Mojiesield 00bEeKTOB Ha OCHOBE JJAHHBIX HATYPHOT'O SKCIEPUMEHTA.

7. Pa3paboTka HOBBIX MAaTEMATHYECKUX METOJOB M alTOPUTMOB WHTEPIPETAIMU
HATYPHOTO SKCIIEPUMEHTA HAa OCHOBE €r0 MaTeMaTU4eCcKOi MOJIEIH.

8. Pa3zpaboTka cuCTEM KOMITBIOTEPHOTO U UMUTAIIMOHHOTO MOJICITUPOBAHHS.
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Bonpochl kK KAaHAUAATCKOMY 3K3aMeHY (OCHOBHasl MPOrpamMmma)

JyieMeHThI TeOpuH PYHKUMH U (PYHKIMOHAJIBLHOT0 AHAJIHN3A

[Tonsitue mepsl u uHTerpasia Jlebera. MeTpuueckue M HOPMUPOBAHHBIE
npoctpanctBa. [lpoctpanctBa wuHTEerpupyembix ¢ynkiuii. IIpocTpancTBa
CoboneBa. Jluneitnble HempepbiBHbIE (pyHKUMOHaNbI. Teopema Xana-banaxa.
JluneliHbie onepaTophl. IIEMEHTHI CIEKTpaIbHON Teopun. [nddepennmanbsapie
Y UHTETPAJIbHBIE OIIEPATOPHI.

JKCTpeMaJIbHbIe 3a1a4M. BoInyKIbIii aHa M3

OKCTpeMaJIbHbIE 3a/lauyd B €BKJIMJIOBBIX MPOCTPAHCTBaX. BhIMyKible 3a1a4und Ha
MUHUMYM. MaremaTuueckoe IpOrpaMMHPOBAHHUE, JMHEWHOE
MIPOrPaMMHUPOBAHUE, BBIMYKJIOE NPOrpaMMHUPOBAHME. 3alayd HAa MHHUMAKC.
OCHOBBI BapUalMOHHOTO HCYMCIECHHUS. 3a/adyd ONTUMAJIbHOIO YIPABICHHUS.
[TpuHumn makcumyma. [IpuHIMO TMHAMUYECKOTO TPOrPaMMHUPOBAHUSL.

Teopus BeposiTHOCTEel. MaTeMaTHYeCcKasi CTATUCTHKA

AKCHOMAaTHKa TEOPUM BEPOSITHOCTEH. BepOSATHOCTH, yCIIOBHAasi BEPOSTHOCTb.
HeszaBucumocts.  CiyyailHble  BEJIIMYMHBI M BEKTOPbl.  DJIEMEHTHI
KOPPEJSILUOHHON TEOPHUH CIIyYailHbIX BEKTOPOB. DJIEMEHThI TEOPUU CIIyHYANMHBIX
IpoleccoB.  TO4YeyHOE W HHTEPBAJIBHOE  OLICHMBAHUE  I1aPaMETPOB
pacnpeneneHus. OJIEMEHTbl TEOPUHM MPOBEPKU CTATUCTHUYECKHX THUIIOTE3.
DONeMEHTbl MHOTOMEPHOI0 CTaTUCTHYECKOro aHaiau3a. OCHOBHbBIE IOHATHA
TEOPUU CTATUCTUYECKUX perieHnil. OCHOBBI TeOpUU NH(GOPMALIUH.

IIpuHsaTHE pelieHuit

O6mias npob6iema pemienus. @yHKuus notepsb. baliecoBCKU 1 MUHUMAaKCHBIM
noaxoapl. MeTon nmocnenoBaTeIbHOrO MPUHATUS PELICHUS.

HccienoBanue onepauuii M 3a1a4M MCKYCCTBEHHOT0 HHTEJVICKTA
DkcnepTu3bl U HeopMallbHbIE MPOLIEAYPbl. ABTOMATHU3AIUS TPOCKTUPOBAHMUS.
HckyccTBeHHBIN MHTEIUIEKT. Pacrno3HaBanue oOpasos.

YuciieHHbIE METOAbI

Wurtepnossitiust ¥ annpokcumanusi  (QYHKIMOHAJIBHBIX  3aBUCHMOCTEH.
YucnenHoe auddepeHurpoBaHe W HUHTETrpUpoBaHue. YHCICHHBIE METObI
MOWCKAa OJKCTpeMyMa. BpunMciuTenbHBIE METOIABI JIMHEHHOW  aireOpsl.
YucneHHble METOABI pelleHuss cucteM updepeHnalbHbIX YPaBHEHHI.
CrnaiiH-annpoKcUManus, HMHTEPIOISUUSA, METOJ KOHEYHBIX 3JEMEHTOB.
[IpeobpazoBanus dypre, Jlammaca, Xaapa u ap. UncneHHbIE METObI BEHBIIET-
aHanmsa.

BbIyuc/uTeIbHbIA IKCIIEPUMEHT

[IpyHLIMIBI TPOBEAEHHUS BBIUUCINUTEIBHOIO dKCIIEpUMEHTA. MOJENb, AITOPUTM,
porpaMmma.

AJITOpUTMHYECKHE S3BIKH

[IpencraBiieHre O s3bIKaX MPOTPAMMHUPOBAHUSA BBICOKOTO YpOBHA. IlakeTsl
MPUKIIATHBIX TIPOTPaAMM.



9. OcHOBHbBIC IPUHUIMIIBI MATEMATHYECKOT0 MOJAEJIMPOBAHUS
DJIEMEHTapHbIE MAaTEMAaTUYECKUE MOJEIA B MEXaHHUKE, THUIPOJAUHAMUKE,
ANEKTPOAUHAMUKE. Y HUBEPCAIBHOCTh MAaTEMaTHYECKHX MoJenen. MeTosl
MOCTPOEHUSI MaTEMaTUYECKUX MOJIeJie Ha OCHOBE (DYyHJIaMEHTaIbHBIX 3aKOHOB
npupoibl. BapranoHHble MPUHIIUIIBI HOCTPOEHUSI MAaTEMAaTUUECKUX MOJIEIIEH

10. MeToabl Hccae0BAHUA MATEMATHUYECKHX MoOJIeIeil
YcroiunBocTs. [IpoBepka aIeKkBaTHOCTA MAaTEMATUYECKUX MOJIEIICH.

11. MaremaTnyeckue MOJeJIM B HAYYHBIX HCCIEJOBAHUAX
MareMaTtuueckre MOJIeTTH B CTATUCTUIECKON MEXaHUKe, SKOHOMUKE, OMOJIOTHH.
MeTtoabl MaTeMaTUYECKOr0 MOJEIUPOBAHUS H3MEPUTEIHHO-BBIUUCIUTEIIbHBIX
cUCTeM. 3ajauyd pEeayKnuu K wuaeanbHoMy mnpubopy. CHHTE3 BBIXOIHOTO
CUTHaJIa uaeanbHOTO mpuodopa. [IpoBepka agekBaTHOCTH MOJENH U3MEPEHUS H
aJCKBaTHOCTU PpE3yJbTAaTOB pEeAyKUMU. Moaenu JIHUHAMUYECKUX CHCTEM.
OcoObie Touku. budypkauuu. JuHamuueckuii xaoc. IProguyHOCTb M
nepeMemBanue. [loHstue o camoopranuzauuu. J(MCCUNIATUBHBIE CTPYKTYPHI.
Pexxumbl ¢ 000CTpeHHEM.

Cnucoxk jaureparypbl AJsi NOATOTOBKH K KAHAMJAATCKOMY JK3aMeHY
YKa3aH B pa3jesie 5 paboyeil mporpaMmmbl



Jlucr perucrpanuy n3MEHEHUN
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