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ABTOp nporpamMmsli:
JIOKTOp TEeXHUYECKUX HayK, mpodeccop Kadeapbl MAaTeMaTHYECKOTO MOACIUPOBAHUS H
nHpopmanmoHHbIx TexHojoruid Kopasepa O.A.

Pabouast mporpamma cocrtaBiena B cootBercTBuM ¢ ®I'OC BO mno nHampaBiieHHIO
noarotoBku 09.06.01 - MudopmaTtuka M BBIYMACIUTENbHAS TEXHHKA (YpOBEHb - MOJTrOTOBKA
KaJIpoB BhICIICH KBanupukaiumn) (mpukaz Munoopaayku PO ot 30 uromst 2014 1. Ne 875.

Pabowas mporpamma mpuHATa Ha  3acelaHUM  KadeApsl  MaTeMaTHYECKOTro
MOJICIIUPOBAHUS U MH(POPMAITMOHHBIX TeXHOJOoTHH «22» nexadpst 2020 ronxa, mpotokos Ne 4.
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1. lean u 3aa49u JUCUMILJIUHBI

1.1 Ieap AUCHMIVIMHBI - U3Y4YCHHE MOHATHUMHOrO ammapata MaTeMaTHYeCKOIo
MOJCIUPOBaHUsA, (OPMHUPOBAHHE HABBIKOB HCIIOJIB30BAHUS MATEMAaTHYCCKHUX  METOJIOB
MOJEIUPOBAaHUS B  CaMOCTOSATEJIbBHOM  HAy4YHO-HCCJIEAOBATEIbCKOM M MEAAarornyeckou
NEATEeILHOCTH; a TAaK)KE€ B TEXHOJOTHYECKOH JEATEIBbHOCTH Ha MPOQECCHOHAIBHOM YPOBHE,
BKIIIOUasi: pa3pabOTKy alrOpPUTMHUYECKUX U MPOTPAMMHBIX PEHICHH B OOJIACTH CHCTEMHOTO U
MPUKJIAAHOTO TPOTPAaMMHUPOBAHUS

1.2 Buab! 1 3a1a4u npo¢eCcCHOHAIBHOM JAeSITeJIbHOCTH M0 TUCHUTIIHHE:

Hayuno-uccnenoBarenbckast — ACATENBHOCT B 00macTd  (yHKIMOHMPOBAHUS
BBIUUCIIUTENbHBIX MAIlIWH, KOMIUIEKCOB, KOMIIBIOTEPHBIX CETEH, CO3/aHus 3JIEMEHTOB U
YCTPOMCTB BBIUMCIUTEIBHOM TEXHMKM Ha HOBBIX (PM3MUYECKUX M TEXHUYECKUX MPUHIMIAX,
METOZIOB O00pabOTKM W HAaKOIUIEHUS HWHPOPMALMH, AJITOPHUTMOB, NPOTPaMM, S3BIKOB
OpOrpaMMHUPOBAaHUsI M 4YEJIOBEKO-MAUIMHHBIX  HHTepdeiicoB,  pa3pabOTKM  HOBBIX
MaTeMaTHYECKUX METOJOB W CPEACTB MOJACPKKH HMHTEIIEKTYalbHOM 00pabOTKM NaHHBIX,
pa3paboTKN MHPOPMALMOHHBIX U aBTOMAaTU3UPOBAHHBIX CUCTEM MPOEKTUPOBAHUS U YIIPaBJICHUS
B IIPWJIOKEHUH K PA3IMYHBIM IPEAMETHBIM 00JIaCTsIM:

— M3y4eHUe U pa3paboTKa aJroOpUTMOB MPOTPAMMHBIX KOMIUIEKCOB C HCIOJIb30BAHUEM
METO/I0B MaTeMaTHYECKOr0 MOJICIIMPOBAHUS;

— IUIAHUPOBAHHME TIPOIIECCOB M PECYpPCOB ISl PEUICHHUs 3a7ad B OOJIACTH IMPHKIIATHOM
MaTeMaTHKU U HHPOPMATUKH;

- opMHpOBaHNE HABBIKOB HCIIOJIB30BAHUS MaTEMATUYECKUX METOOB MOJICIHPOBAHUS B
CaMOCTOSITEJIbHOW ~ Hay4yHO-UCCIIEI0BATEIbCKON, MEAarorMyeckod M  IMPOU3BOJCTBEHHO -
TEXHOJIOTUYECKON JIeATEIIbHOCTH Ha NPOPECCHOHATBLHOM YpPOBHE, BKIIIOYas: pa3paboTKy
QIFOPUTMUYECKUX M TPOTPaMMHBIX pEUIEHHH B 00JacTH CUCTEMHOIO U IPHUKIAJHOTO

[IPOrPaMMUPOBAHUS
[IpenoaBaTenbckasi — JEATEILHOCT, 10  00pa30BaTENIbHBIM ~ MPOTPaMMaM  BBICIIETO
o0pa3zoBaHus:
- MOATOTOBKAa M TIPOBENEHUE YYEOHBIX 3aHATUNA B Yy4E€OHOM 3aBEJIEHUU BBICIIETO
oOpazoBaHUs

1.3 B pe3yabTare 0CBOCHUS] JMCHMILIMHBI Y 00y4al0uXcs J0JAKHbI ObITh CHOPMHPOBAHBI
cJIeAYI0IHe KOMIICTCHIIHN:

Kon 1 HauMeHOBaHHE KOMIICTCHIIUHA IInanupyemsble pe3yJbTaTbl 00y4eHHS 1O
®1roC BO AUCHUILINHE, Heo0XoAuMble 1151 (popMuUpOBaHuUs
KOMIIeTCHIIUH

3HaeT ¥ IOHMMAET:

- TEOPETHUYECKUE  OCHOBBI  COBPEMEHHBIX
WH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH
B uccnenonarenbckon AestenbHoct Koa 31(OIIK-
2)

OIIK-2 Bnanenue KyabTypoil HAy4YHOTO
UCCIEOBaHUS, B TOM 4HCIE C
WCTIOJIb30BAaHUEM COBPEMEHHBIX
UH(OPMAIIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHUI
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YmMmeert (cnoco0eH MpoIeMOHCTPUPOBATD):

- NPUMCHAITH COBpPCMCHHBIC I/IH(l)OpMaI_II/IOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJIOTHH B
uccienoBarenbckoit aesrenbuoctn Koa Y1(OITK-2)

Baageer:

- KyJbTYpOW HAy4YHOTO MCCIICIOBaHUS B 00JIACTH
WH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTHIA
u Marematuuyeckoro moaenuponanus Koa B1(OIIK-
2)

OIIK-5 CnocoOHOCTL  OOBEKTHBHO
OIICHUBATh PE3YJIbTAThl HWCCIICAOBAHUN
U pa3pabOTOK, BBITOJHEHHBIX JIPYTUMHU
CIIEIIHAITUCTAMU u B JPYTUX
YUPSKICHUAX

3HaeT U MOHUMaeT:

- COBPEMEHHOE COCTOSIHME HCCJICIOBAaHUM U
pa3paboTOK COOTBETCTBYIOLIETO MPO(UIISL U METOJIbI
onieHkH pe3yabTatoB uccienoBanus Koa 31 (OIK-
5)

Ymeer (cnoco0eH NPoOIeMOHCTPHPOBATH):
- 00BEKTUBHO OIICHUBATh PE3yJIbTaThl HCCIEAOBAHUN

Hu pa3paboToK, BBIITOJIHEHHBIX JpYyTrumMu
crienraiucTaMd U B apyrux yupexacHusx Kom V1
(OIIK-5)
Baaneert:
- HaBbIKAMH HpI/IMeHCHI/Iﬂ MECTOI0B OLCHKN
pe3yiabTaToOB HCCIIeJOBaHNI n pa3paboToK,

BBIITOJHEHHBIX JPYTUMH CIIEIUATMCTAMA M B JPYTHX
yupexaeausx Koxg B1 (OIIK-5)

[IK-4 CnocoOHOocTh K  pa3paboTke
HOBBIX MAaTEMAaTHYECKUX METOAOB U
AJITOPUTMOB  TPOBCPKU aJICKBATHOCTU
MaTeMaTHUYECKUX MoJIele 0ObEKTOB Ha
OCHOBE JIaHHBIX HaTypHOTO
IKCIIEPUMEHTa

3HaeT ¥ IOHMMAET:

- TeKyllee TOJOKEHUE COBPEMEHHBIX HayYHBIX
JOCTHKEHHUH B objacTu MaTeMaTU4eCKOro
mozenupoBanust Kox 31(ITK- 5)

Ymeert (cnocobeH NpoIeMOHCTPUPOBATD):

- HAy4YHO-UCCIIEI0BATENBCKYIO JIeATENBHOCTD
COBMECTHO C POCCUHCKMMHU M MEXKIYHAapPOIHBIMU
uccienosareabckuMu kosuiektuBamu Kox Y1(ITK-5)

Baaneer:
- OCHOBHBIMM METOJAMH HAay4YHBIX HCCIEAOBaHUM,

HaBBIKAMH IIPOBEICHUS 1a00paTopHOTO
JKCIIEPUMEHTA, CTaTUCTUYECKOMN 00paboTkH
JKCIIEPUMEHTANIBHBIX  JTaHHBIX c ITOMOILBIO
COBPEMEHHBIX NPOrpaMMHBIX KomIuiekcoB Ko
B1(IIK-5)

[IK-5 CmnocobHocTh K  pa3paboTke
HOBBIX MATEMATHYCCKUX METOAOB U
QITOPUTMOB HUHTEPIpETAINN
HATYPHOTO OJKCIIEPUMEHTa Ha OCHOBE
€ro MaTeMaTU4YeCKON MOJICITN

3HaeT M MOHUMAET:

- TeKylee TIOJOKEHUE COBPEMEHHBIX HAyYHBIX
JIOCTHOKCHU I B 0o0JacTd ~ MaTeMaTH4YeCKOro
mozenuposanus Kox 31 (ITK-5)

Ymeer (cnoco0eH NPOAeMOHCTPHPOBATH):

- TNPUMCHATH CIOCOOBI M TEXHOJIOTHMH peicHuA
CTaHJApPTHBIX W HeCTaHIapTHhIX 3amad Koxg VY1
(TTK-5)

Baaneer:

- HaBbIKAMHU TPUHATUS pEIIEHUH U CIIOCOOHOCTH
HECTU OTBETCTBEHHOCTH 3a mpuHsTHe pemeHuid Koa
B1 (ITK-5)




1.4 CoriacoBanue MeXIMCUUIVIMHAPHBIX CBsI3ed JUCUUIUIMH, NPAKTHK, HAyYHBIX

HCCIIEN0BaHUN, 00EeCIIEYNBAIOIINX OCBOEHNE KOMIIETEHIIHH.

HucuumnmHa «MeToibl MaTeMaTH4eCKOro MOJICIUPOBAHUS JIOTMYECKH CBs3aHA C
TaKUMU JUCIUIUIMHAMU, PAKTUKAMU, HAYYHBIMU UCCICAOBAHUSMU, KAK:

OIIK-2 — MareMatnueckoe MOJICTUPOBAHKNE, YHCICHHBIE METOABl M KOMIUICKCHI
nporpamm, HayuHo-uccrienoBarenbckast 1eITeIbHOCTh

OIIK-5 — IMToaroroBka HKP (auccepranum) Ha cOMCKaHWE YYEHOW CTETICHW KaHAWAAaTa
HayK;

[1K-4 — MeTtoapl 06pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX M MHTEPIPETAIMS HATYPHOTO
AKCIIEPUMEHTA

I[IK-5 — Maremaruueckoe MOJEIUpPOBaHHE, UYUCICHHBIE METOIbI
porpamMmm, KOMIBIOTEPHBIE CPEJIbI I MATEMATHUYE€CKOTO MOJICIUPOBAHUS

N KOMIIJICKCHI

2. MecTo aucuuniaunsl B crpykrype OIl acnupaHTypbI:

Jucuumnnnza «MeToabl MaTeMaTHYeCKOro MOJIEIIMPOBAHUSI» OTHOCUTCA K BapUAaTUBHOU
gactu ydeOHoro turana OIl mo nampasnenuto moarotoBku 09.06.01 — «MudopmaTtnka u
BBIUUCIIUTENbHAsE TEXHUKa», HAlpaBlIeHHOCTh (1podmib) — "MaTreMaTHuecKkoe MOJeIUpPOBaHHE,
YHUCJIEHHBIE METO/Ibl U KOMILJIEKCHI ITporpamMm”

JucuumnnrHa «MeTo1bl MaTEMaTHUECKOTr0 MOJICIIMPOBAHUS» U3Y4aeTCs BO 3 CEMECTpE.

3. O0BbéM U coeprkaHue TUCHUTITHHBI
3.1 O0beM TUCHHUILIHHBI
Ounas popma oOyuenus: 2 3.e.
3aounas popma oOydeHus: 2 3.¢.

Ounas popma | 3aounas popma
. oOyueHus oOydeHus
Bun yuebHO# paboTh (}Blzero (zzero
4acoB) 9acoB)
O01mas TpyA10€MKOCTb M CHUIITHHBI 72 72
Konmaxmmnas paboma (no yuebHvlM 3aHAMUAM) 22 4
Jlexumm (J1) 10 4
[Tpaktnueckue (cemunapckue) 3anarus (I13) 12 -
JlabopaTopnsie 3ausartus (JI3) - -
Camocmosmenvras paboma (CP) 50 68
3auem

3.2 Coaepaxanue Kypcea:

Ne HasBanue Bun yue6HO# paboThl, yac. DOpMBI TEKYILETO
Te pasnena/TeMsl (ouHast/3a0uHas) KOHTPOJIS
M )| n3 | J3 CP
1. | Tema 1. MaremaTuueckoe 1/1 2/- ) 5/7 KOJIJIOKBUYM
MOJIEJIMPOBAaHUE: OCHOBHBIE
MOHATHS. BeIUnCIUTENbHBIN
HKCIEPUMEHT.
2. | Tema 2. OCHOBHBIE 11 2- - 517 cobeceroBaHme
IIPUHIIMIIBI
MaTeMaTHUYeCKOTo
MOJIEJTMPOBAHUSI.




3. | Tema 3. OGmactu 11 1/ - 57 KOJZIOKBHYM
HUCITIOJIB30BaHUA
MaTeMaTHIECKUX Mol

4. | Tema 4. ITonsitue 11 1/ - 517 cobeceoBanme
MaTeMaTH4YeCKOH MOJEIH.
CxemMaTuyHOE
MIPE/ICTaBJICHHE 00BEKTA
MOJCIIUPOBAHUS.
[TapameTpsl
MaTeMaTHUYeCKOM MOJCITH

5. | Tema 5. Kimaccudukarus 1)- 1/ - 57 KOJZIOKBHYM
MaTeMaTUYECKUX MOJEIIEH.

6. | Tema 6. AJEKBATHOCTD 1)- 1/ - 5/7 cobecel0BaHUE
MaTeMaTUYEeCKOM MO

7. | Tema 7. Tpu moaxoja K 1)- 1/ - 5/7 KOJZIOKBHYM
pa3paboTke
MaTEeMaTHYECKUX MOJICIICH:
TEOPETUYECKUH,
SMIOUPUYECKUI 1
KOMOMHHPOBAHHBIM.

8. | Tema 8. Pa3paboTka 1/)- 1 - 517 cobeceroBaHNe
MaTeMaTHYECKHX MOJeNeH
Ha OCHOBE 3aKOHOB
COXpaHEHHS,
BAapUAL[MOHHBIX IPUHIIUIIOB
Y aHAJIOTHH.

9. | Tema 9. Mmmoctpanus 1/)- 1 -- 517 KOJIOKBHYM
TEOPETHUYECKOT0 MOIX0/a K
pa3paboTke
MaTeMaTU4YECKUX MOJAEICH.
IIpocrast monenn
UH()OPMAILIMOHHON CUCTEMBI
U €€ aHaJIu3.

10. | Tema 10. MnmocTpanus 1/- 1/ - 5/5 cobecer0Banue
KOMOMHHPOBAHHOTO
noaxoja K pa3paboTke
MaTEMaTHYECKNX MOJENIEeH

Tema 1. MaTtemaTnueckoe MoJeJMPOBAHNE: OCHOBHbIE MOHATHSA. BbIuncauTeIbLHBIN
IKCIIEPUMEHT

Jleknusi. OcHOBHBIE ormpezeneHus. MopaenupoBanue (U3UYECKOE U MaTEeMaTH4YeCKoe.
Mopnens. MonenupoBanue. Cumynsnus. Matemarnueckoe MOAEIUPOBAHUE U BBIUNCIUTEIbHBIN
HKCIIEPUMEHT.

IIpakTH4Yeckoe 3aHATHE.

1. MaremaTu4ueckoe MOJCINPOBAHUE! OCHOBHBIC ITIOHATHSL. BrraucnureapHBIN

IKCIIEPUMEHT.
3agaHus 1J151 CAMOCTOATEIbHON padoThI:
1. MaTtemMaTHuecKoe MOJICIUPOBAHUE U BBIYUCIUTENBHBIN SKCTIEPUMEHT.

Tema 2. OcHOBHBIE NPUHIUIIBI MATEMATHYECKOI0 MOJEJIMPOBAHMS

Jlekumst  OCHOBHbIE  TPHUHIMIBI  MAaTEMATHYECKOro  MojaenupoBaHud.  [IpuHIun
uH(pOpMaMOHHON qocTtaTouyHOCTU. [IpuHIMN ocyiiecTBUMOCTH. [IpHHIMIT MHOXECTBEHHOCTH
moaenei. [Ipunnun arperuposanus. [[puHnun napamerpusanun.



IIpakTHyeckoe 3aHATHE

1. OcHOBHBIE NPUHIMIIBI MATEMAaTUYECKOTO MOJEINPOBAHHUSI.
3aganus 1J151 CAaMOCTOATEILHON padoThI

1. IlpuHImMnO OCyIECTBUMOCTH.

2. TlpuHUun MHOXXECTBEHHOCTH MOJIENIEH.

3. Ipunuun arperupoBanusi.

4. TlpuHuun napaMmeTpusalyi.

Tema 3. O0acTH HCIOJIB30BAHUA MAaTEeMATHYECKUX MoOaeJIei
Jlekumsa OO0siacTH UCHOJB30BaHUS MaTeMaTHUecKux Moaeneil. CuTyauuu, B KOTOPBIX
MaTeMaTH4eCKOe MOACIIUPOBAHNE MOKET OBITh €AMHCTBEHHBIM HHCTPYMEHTOM HMCCIICIOBAHUS.
IIpakTHYeckoe 3aHATHE
1. OOnacTy UCIIOJIB30BAHNSI MATEMATHYECKUX MOJIENIEH
3aaHus 1J151 CAMOCTOATEIbHON padoThI
1. TlpuBecTn mpuMeEpbl CUTYyalHii, B KOTOPBIX MaTEeMaTHYECKOE MOJICTUPOBAHUE
MOXKET 6I)ITI) CINHCTBCHHBIM I/IHCTPYMGHTOM HUCCICOOBAHUA

Tema 4. IlonaTne maremaTnuyeckoii Mmoaean. CxeMaTu4yHoOe NMpeACTaBJIeHUEe 00beKTa
MoaeanpoBanus. [lapamerpbl MaTeMaTH4YecKoi MoaeIH
Jleknusi [lonsitue marematmdeckoil Mozjenu. (CxeMaTUYHOE TMPEACTaBICHUE OOBEKTa
MOJICJIUPOBaHUsA. BEKTOphl BXOJHBIX KOOPAMHAT, BapbUPYEMBIX [apaMETPOB M BBIXOJHBIX
KOOpJMHAT 00beKTa. BEeKTOp mapamMeTpoB MaTeMaTHIeCKOW MOJICIH.
IIpakTH4yeckoe 3aHsATHE
1. Tlonstue matemaTudeckoil monenu. CxeMaTUYHOE NPENICTABICHHUE OOBEKTa
MozenupoBaHus. [lapameTpsl MaTeMaTuueCKOW MOJENIH
3aganus AJ151 CAMOCTOATEILHON padoThI
1. Bektopsl BXOAHBIX KOOpPJIWHAT, BapbUPYEMBIX IMAPAMETPOB U BBIXOJHBIX
KOOpJMHAT 00bEeKTa
2. TlapameTpbl MaTEeMaTHICCKOM MOJICITH

Tema 5. Kinaccupukanusi MaTeMaTH4eCKUX MOJAe/IeH
Jlekuust Knaccudukanuss maremaTuueckux wmojenei. Mojenu IUHAMUKHA W CTaTUKH.
Mogenn ¢ pacupeleNeHHBIMM U COCPENOTOYEHHBIMH  mapaMmerpaMmu.  Mojenn
JETEPMUHUPOBAHHBIE M CTOXAacTHYeCKHWe. Monenu CcTalMOHapHbIE, KBa3HCTAllMOHAPHBIE W
HecTallMoHapHble Mojienn HenpepbIBHBIE U TUCKPETHBIE.
IIpakTHYeckoe 3aHATHE
1. Kiaccudukanus MmareMaTH4ECKUX MoJieIen
3agaHus 1JIs1 CAMOCTOAITEJILHOMH PadoThI
1. Mopenu nMHaMUKH U CTaTUKU
2. Mopenu cranMoHapHble, KBa3HUCTAllMOHApHBIE U HecTalMoHapHble Monenu
HEeNpephIBHBIE U TUCKPETHBIE

Tema 6. AfeKBaTHOCTh MAaTEMAaTHYECKOH MOJ eI
Jleknusi A/IEKBaTHOCTh MaTE€MaTHYECKOM MOJEIM B Cllydae JE€TEPMUHUPOBAHHOTO U
croxactTuueckoro 00bekToB. [lapamerpuyeckas uaeHTU(DUKAIUA  JACTCPMUHHPOBAHHON
MaTeMaTH4eCKOM MOJETIH. [TapameTrpuueckas UICHTH UKL CTOXACTHYECKOU
MaTeMaTUYeCKOW MOJEIM Ha TpUMEpPEe HCIOJIb30BaHUs Kputepusi cornacus I[lupcona (x-
KBaJIpar).
IIpakTHyeckoe 3aHATHE
1. AnekBaTHOCTh MATEMAaTHUYECKOW MOJECIU
3aganus 1J151 CAaMOCTOATEIbLHON padoThI
1. TMapamerpuyeckas wujaeHTU(DUKALNSA JACTEPMUHUPOBAHHOM MaTeMaTH4eCKOH
MOOCIIH
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2. Tlapamerpuueckas ASHTU(DUKAIIMSA CTOXACTHUYECKOM MAaTEMaTHYECKON MOJETH
Ha pUMepe UCTOIb30BaHUs KpuTepus coriacus [Tupcona

Tema 7. Tpu moaxoaa Kk pa3padoTke MaTeMATHYeCKHX Mojesieil: TeopeTHYecKHii,
IMNUPUYECKUIT 1 KOMOMHUPOBAHHBIN
Jlekuusa Tpu mnoaxoma K pa3pabOTKe MaTeMaTHYECKHMX MOJEICH: TEOPETUUCCKHM,
SMIUPHUYECKUNA U KOMOMHHMpOBaHHBIA. [Ipumepsl pa3paboTku MaTeMaTHUYEeCKUX MOJENel ¢
MMOMOULIBIO ITUX MOAXOJ0B U 0XapAKTEPU30BATh UX JOCTOMHCTBA U HEJOCTATKH.
IIpakTHyeckoe 3aHATHE
1. Tpu momxoma K pa3pabOTKe MATEeMATHYECKUX MOJCICH: TEOPETUYECKHIA,
AMITUPUUYCCKUNA U KOMOMHUPOBAHHBII
3aaHus 1J151 CAMOCTOATEIbHOH padoThl
1. IIpumepsl pa3paboTKU MaTeMaTHUYECKHX MOJEJEH C MOMOIIBI0 STUX MOAXO0JI0B
Y 0XapaKTepU30BaTh UX JOCTOMHCTBA U HEJOCTATKH

Tema 8. Pa3zpaboTrka MaTteMaTH4ecKMX Mojejieil HA OCHOBe 3aKOHOB COXpPaHeHMS,
BAPHAIMOHHBIX IPUHIHUIIOB M AHAJIOT Ui
Jleknusi Pa3paboTka MaTeMaTHYECKHMX MOJIEJICH Ha OCHOBE 3aKOHOB COXpaHEHUS,
BapHAIlMOHHBIX MPUHIMUIOB M aHanoruil. I[lpumep pa3pabOTKM MaTeMaTUYECKOW MOJENH
MoJIeKyJsipHO auddy3un. [Ipumep pazpaboTKu MaTeMaTHYECKONH MOJETH TEIUIONPOBOIHOCTH
(muddepenmanbHoe  ypaBHEHHE — TeIUIONpoBOoAHOCTH). [luddepeHuuansHoe ypaBHEHHE
KOHBEKTHMBHOTI'O IepeHoca Teruia. Moeln 3aKOHOB OTPAXKEHUS U TIPEIIOMIICHUS
IIpakTH4yeckoe 3aHsATHE
1. Pa3zpaboTka MaTeMaTHYECKHUX MOJIeJiIeH Ha OCHOBE 3aKOHOB COXPAaHECHMUS,
BAPUALMOHHBIX IPUHIMUIIOB U aHAJIOTUHI
3aganus AJ151 CAMOCTOATEILHON padoThI
1. TIpumep pa3pabOTKU MAaTEeMaTHICCKOW MOJICTH MOJCKYIIpHOU Tuddy3un
2. Tlpumep pa3zpaboTKu MaTEMaTUYECKON MOJEIN TETUIONPOBOAHOCTH

Tema 9. MiumocTpanus TeOpeTHYeCKOro moaxoaa K pa3padoTke MaTreMaTHYeCKHX
mozaeJen. IIpocras moaenb HHPOPMANMOHHONM CHCTEMBI M €€ AHAJIN3
Jlexuust MnmrocTpariyst TeOpETUYECKOT0 MOX0/1a K pa3paboTKe MaTeMaTHYeCKUX MOJIeIeH.
[TpocTas Mmoaenb HHGOPMALIMOHHON CUCTEMBI U €€ aHAJIM3.
IIpakTHYeckoe 3aHATHE
1. Wnmoctpamusi TEOpeTHYECKOro NOJAXoJa K pa3paboTKe MaTeMaTHYeCKHUX
mopeneit. [Ipoctast Mosienb HHPOPMALIMOHHON CUCTEMBI U €€ aHANIN3.
3agaHusA 1J151 CAMOCTOAITEILHOMH padoThI
1. Tlpocras Moaens MHPOPMALMOHHONW CUCTEMBI U €€ aHAIIU3
Tema 10. MnmrocTpanusi KOMOMHMPOBAHHOIO NO/IX0/1a K Pa3padoTKe MaTeMaTHYeCKHX
Mozjeen
Jlekumsa MutrocTpanuss KOMOMHHUPOBAaHHOIO NOAXOJAa K pa3paboTKe MaTeMaTH4eCKUX
MOJECIIEH.
IIpakTnyeckoe 3ansATHE
1. Wnmoctpanuss KOMOMHUPOBAHHOTO TOAXO0Ja K pa3pabOTKe MaTeMaTHYEeCKHX
MoJieJIer
3agaHusA 1JIs1 CAMOCTOSITEILHOMH PadoThI
1. Wmmoctpanuss KOMOMHMPOBAHHOIO MMOJAX0Ja K pa3paboTKe MaTeMaTHYeCKHUX
MoJjeJei

4. KoHTpOJIb 3HAHMIi 00y4YaloIuXCs
4.1 ®opMbI TeKyl1ero KOHTPOJIs padoThl ACHIUPAHTOB
1. KomnokBuym
2. CobOecenoBanue
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4.2 TunoBble 3aJaHUA TEKYIIEr0 KOHTPOJIsI

Bonpockhl K KOJJIOKBUYMY:

1. OcHoBHbIe omnpeneneHus. MonenupoBanue puznyeckoe U MaTeMatuueckoe. Mojens.
MopenupoBanue. Cumynsanus. MaTeMaTH4ecKoe MOJEIMPOBAHME U BBIYUCIUTEIBHBIN
AKCIIEPUMEHT.

2. OcHOBHBIE TIPUHITATIBI MaTEMaTHYECKOI0 MOJICJTUPOBAHUSI. [TpuHIHI
uH(pOPMAIIMOHHON JocTtaTouHOCTU. [IpuHIMN ocymiecTBUMOCTH. [IpHHIIMIT MHOKECTBEHHOCTH
moaenei. [Ipunnumn arperupoBanus. [IpuHIMn napamerpusanuu.

3. O0acT UCII0Ib30BaHUS MATEMATHUYECKUX MO/ICICH.

4. Ilonsatne wmatemMaTHyeckod wmomenu. CxeMmMaTH4HOE TpelcTaBleHne OOBeKTa
MOJICJIUPOBaHUsA. BeKTOphl BXOAHBIX KOOPAHMHAT, BapbUPYEMbIX IMAPaMETPOB U BBIXOJHBIX
KOOpJMHAT 00beKTa. BekTop mapamMeTpoB MaTeMaTH4eCKOM MOJIEITH.

5. Knmaccudukanus MmaTeMaTuaeckux Mojieneid. Mojenu AMHAMHUKY U CTaTHKU.

Bonpockl k cobece1oBaHUIO:

1. Pa3paboTrka MaTemMaTH4YecKMX MoOJeliel Ha OCHOBE 3aKOHOB COXpaHEHUS,
BapHallMOHHBIX MPUHIUIIOB U aHAIOTHi. Mo/1e1 3aKOHOB MPEIOMIIEHHS U OTPAKEHHUS.

2. Wnmroctpanus TEOPETHYECKOro MoaXoAa K pa3pabdoTKe MaTeMaTUYeCKUX MOJENEH.
[Tpocras Moaens HHPOPMALMOHHOW CUCTEMBI U €€ aHAIU3.

3. MnmocTpanust KoMOMHUPOBAHHOTO MOX0/a K pa3paboTke MaTeMaTH4eCKUX MOJIeIeH.
CrpykTypa MaTreMaTHYeCKOW MOJend (PHU3MUECKOro mporecca (hIoTaloHHOTO pa3ieieHuUs
CYCIEH3UM.

4. NnmocTtpauys KOMOMHUPOBAHHOTO MOAX0a K pa3padoTKe MaTEMaTUYECKUX MOJIEIEH.
CxematuyHoe npeAcTaBiIeHHE OOBEKTa M CUCTeMa JONYyIIEeHWH. MOIyapHBIH NPUHLMO U
arperaiysi MOAYJIEH MOJIENM Ha MNpPUMEpe MOJENH IMpolecca (GIOTAMOHHOTO pa3feieHUs
CYCIEH3UM.

5. ANTOpPUTM W TPUHIMIIEI pa3pabOTKH YHHBEPCAIHHOTO T€HEpaTopa CIy4YaiHbIX YHCE
JUI UMUTAllMOHHOTO MoJienupoBanus. [IpuBecTu npuMep nporpaMMel M pe3ybTaThl TeHEpaIuii
nocinenoBareiabHocTet w3 100, 1000 u 10000, mceBmocaydyallHBIX YHCEIN, COOTBETCTBYIOIIUX
3aJjaHHOMY 3aKoHY pacnpeznenenus. (ITo naboparopHoii pabore Nel).

4.3 HpOME)KyTO‘{HaH arrecTanusd 1Mo IMCUMUIIJIMHE TIPOBOAUTCA B q)OpMC 3a4cTa.

Bormpocs! 3auera

1. OcHoBHBIE ompeneneHus. MoaenupoBanue pU3NUYecKkoe U MaTeMatuyeckoe. MoJiens.
MopnenupoBanue. Cumynsauusa. MaTtemaruyeckoe MOJEIMPOBAHUE M BBIUMCIMTEIbHBIN
JKCIIEPUMEHT.

2. OcCHOBHBIE  MPUHIMUIBI ~ MaTeMaTHYECKOIO0  MOJEJIMPOBAHMSL. [TpuHImn
UHPOPMALIMOHHOM JocTaToYHOCTH. ITpuHIMN ocymectBUMOCTH. [IpHHIMIT MHOKECTBEHHOCTH
moaenei. [Ipunnun arperupoBanus. [IpuHnun napamerpusanun.

3. O6nacTu HCIIOIB30BAaHMS MAaTEMATHYECKUX MOJIETICH.

4. Tlomarume w™aremarudecko Mojenn. CXeMaTHYHOE TIPENICTAaBIeHHEe OOBEeKTa
MOJEIINPOBaHUsA. BEKTOpbl BXOAHBIX KOOPAWHAT, BAapbUPYEMBIX I1apaMETPOB M BBIXOJHBIX
KoopAuHaT 00bekTa. BekTop mapamMeTpoB MaTeMaTUu4ecko MOJIEIH.

5. Knaccudukanus MaTeMaTH4eckux Mojened. Mojenu JUHaAMUKU U CTaTUKH.

6. Krnaccuduxamus maremaTuueckux wmozeneid. Mopaenu ¢ pacupelleieHHBIMU U
COCPEIOTOYEHHBIMU ITapaAMETPAMH.

7. Kiaccupukanus wmaremaTHueckux Mojeneil. Mopaenu AeTepMUHHpPOBaHHBIE U
CTOXAaCTUYECKHUE.

8.  Knaccuduxamuss  mMarematuueckux — mozeneid.  Mopgenu  cTalMOHApHBIE,
KBa3UCTALIMOHAPHBIE U HECTALIUOHAPHBIE.
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9. Knmaccudukamnus maTeMaTH4eCKUX Mojieneii. Moienu HenmpephIBHBIC U TUCKPETHEIE.

10. Cutyanuu, B KOTOPBIX MAaTEMaTUIECKOE MOICTUPOBAHNE MOXKET ObITh €IMHCTBEHHBIM
WHCTPYMEHTOM HCCJICIOBAHUSI.

11. AgnexkBaTHOCTb MaTeMaTHYECKOM MOJETu B Clydae JIeTEPMHUHUPOBAHHOTO U
croxacTuueckoro o0bekToB. [lapamerpuyeckas uaeHTU(DUKAIUA  ACTCPMHUHHUPOBAHHON

MaTE€MaTU4eCKOW  MOJENH. [MapameTrpuueckass  uaeHTH(UKALUSA  CTOXACTUYECKOH
MaTeMaTHYeCKOM MOJeNM Ha MpuUMepe MCIOJIb30BaHus KpuTepus coriacus Ilupcona (xu-
KBaJpar).

12. Tpu mnomxoma K pa3pabOTKE MaTEMaTHUYECKHX MOJEICH: TEOPETHUYECCKUH,
SMIOMPUYECKUN U KOMOMHUpOBaHHBIN. IlpuBecTn mnpuMepsl pa3pabOTKM MaTEMATHYECKHUX
MO/IeJIEl ¢ TOMOILBIO 3THX MTOAXOA0B M OXapaKTEPU30BaTh UX JTOCTOMHCTBA U HEAOCTATKH.

13. Pa3zpaboTka MaTeMaTHUECKHUX MOJeNeii Ha OCHOBE 3aKOHOB COXpPAaHEHHS,
BapHAllMOHHBIX MPUHIUIOB M aHanoruil. [lpumep pa3paboOTKu MaTeMaTUYECKOW MOJIENH
MOJIEKYJISIpHOU T dy3un.

14. PazpaboTka MaTeMaTHYeCKMX MOJEJCi Ha OCHOBE 3aKOHOB COXpaHEHUS,
BapHUAIlMOHHBIX TPUHIHUIOB W aHaioruil. llpumep pa3pabOTKM MaTeMaTH4EeCKOH MOJenn
TEIUIONPOBOAHOCTH (IuddepeHIraTbHOe YpaBHEHNUE TETIONPOBOIHOCTH).

15. Paszpaborka MareMaTHYECKMX MOJeNeii Ha OCHOBE 3aKOHOB COXpAaHEHHS,
BapHAIlMOHHBIX MNPUHLUIIOB U aHanoruil. JuddepeHunanbHoe ypaBHEHHE KOHBEKTHBHOIO
IepeHoca Teruia.

16. Pa3paboTka MareMaTHYEeCKMX MOJENel Ha OCHOBE 3aKOHOB COXPaHEHUS,
BapHallMOHHBIX PUHIUIIOB U aHAIOTUi. Mo/1e1 3aKOHOB MPEIOMIIEHUS U OTPasKEHHUS.

17. VnnrocTpanus TEOPETHYECKOro MOAX0/a K pa3paboTKe MaTeMaTHYEeCKHX MOJEJCH.
[Tpocras Mmoaens MHPOPMALMOHHON CUCTEMBI U €€ aHAIU3.

18. Wnmtoctpauus KOMOMHUPOBAHHOTO TMOAX0Aa K pa3paboTKe MaTeMaTHYeCKHX
mojneneil. CTpykTypa MaTeMaThyeckol mozenu (U3HUecKoro mporecca (QIoTalruoOHHOTO
pa3aeneHus CyCreH3uil.

19. WnmocTpauus KOMOMHUPOBAHHOTO TMOJX0Aa K pa3paboTKe MaTeMaTHYeCKHX
Mojieneit. CxeMaTu4HOe IpecTaBlIeHne 00beKTa U CUCTEMA JOMYIIeHUH. MoaybHBINA TPUHIINIL
U arperanus MOAyled MOJAETH Ha MpUMepe MOJENM mpolecca (BIOoTAMOHHOTO pPa3/esIeHus
CYCIIEH3U.

Tunosele 3a1aHus JUIS 3a4€Ta

1. CxemaTHuHOE mpejcTaBlieHuE OOBEKTa M cHUcTeMa JAonylleHuH. MomynbHbIN
OPUHIUI M arperanust Mojayied monenu Wmoctpanuss KOMOMHMPOBAHHOTO MMOJAXOJa K
pa3paboTke MaTeMaTHYeCKMX MOJeNell Ha NpuMepe MOoJenu Impouecca (I0TaluOHHOTO
paszeneHus CyCIeH3UMN.

2. Onucanne Moyl B3aMMOJEHCTBHUI B cucTeMe My3bIpek — yactuia. OnucaHue
MOJyJsl M3MEHEHHs pa3MepoB My3blpbka. OnucaHue Monyas abcopOIMM CMecH Ta3oB
KUJKOCTBIO.

3. Onwucanue MOAyns qecopOLuM raza u3 ®KUAKocTH. Onurcanue MOAYNs TpaHCIopTa
TBepaoi (aspl. I[locnenoBaTenbHOCTh M AITOPUTMBI pacyeTa ypaBHEHUN MaTeMaTH4eCKON
Mozeu. [Ipumepsl BBIYMCINTENBHOIO SKCIIEPUMEHTA.

4. ANTOPUTM W TPUHLMUIBI pa3pabOTKH YHUBEPCAJTBHOTO T€HepaTopa CIIy4alHbIX
qucen Ul UMHUTAlMOHHOTO MoJennpoBaHus. [Ipumep mporpammsl M pe3yibTaThl I'eHEpaluil
nociegoBarenpHoctet u3 100, 1000 u 10000, mceBaociIy4allHBIX YHCEN, COOTBETCTBYIOIIMX
3alaHHOMY 3aKOHY pacIpeeIeHHUs.

4.4 Illxajia ONeHUBAHUS NPOMEKYTOYHOM aTTeCTalluu
3auer

Onenka Kowmnerenmuu | Jleckpuntopbl (ypOBHH) - OCHOBHBIE IPH3HAKW OCBOEHUS
(ToKazaTenu JOCTHKEHHUS Pe3ysIbTaTa)
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(GauYTCHO»

OIIK-2

JleMOHCTpHUpyeT  BBICOKM  YpOBEHb  3HAaHUW  OCHOB
COBPEMEHHBIX UH(OPMAIIMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOTUH B UCCIICAOBATEIILCKOM e TEITLHOCTH.
AHanu3upyeT 3aKOHOMEPHOCTH  Pa3BUTHUS  COBPEMEHHBIX
UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHH,  JaeT
OIICHKY A (EKTUBHOCTH HCIONB30BAHKUS MaTEMaTHYCCKHX
MoOJieNied B TPEOMETHOM  00JIaCTH,  MPOCJICKHBACT
MEXIUCIUTUTHHAPHBIC CBSI3U

OTBeT MOCTPOCH JIOTMYHO, MaTepHajl U3JaracTcsi 4YeTKo, SICHO,
XOPOIITUM SI3bIKOM, apTYMEHTHPOBAHO

OIIK-5

JIeMOHCTpHpYET BBICOKHI YpOBEHb 3HAHUH COBPEMEHHOIO
COCTOSTHUSI HCCJICIOBAaHUN U pa3pabOTOK COOTBETCTBYIOIIETO
npoduias W METOJAbI OIEHKH PE3yJbTAaTOB MCCICIOBAHUSA,
MIPOCIICKUBACT MEXKIUCIUTUTMHAPHBIC CBS3H C TUCIUTUIMHAMHU:
(m106aBUTH Ha3BAHUS TUCITUTIIINH )

B mosHOM 00BeMe BIIafieeT HABBIKAMU MPUMCHECHHSI METOJIOB
OLICHKA  PE3yJIbTaTOB  HUCCIEAOBaHWA H  Pa3pabOTOK,
BBITIOJTHEHHBIX ~ JPYTHMH  CICIUAIMNCTAMH W B JIPYTHX
YUPEIKIACHUSAX.

OTBeT MOCTPOCH JIOTUYHO, MaTEpHall U3JIaraeTcs YeTKO, SICHO,
XOPOIIHUM SI3bIKOM, apT'YMEHTHPOBAHO.

[1IK-4

CBOOOHO OPUEHTHUPYETCS B PA3IUYHBIX METOJAX pa3pabOTKu
HOBBIX MaTEMaTUYECKUX MOJIEIIECH U aIrOpUTMax

B momHOoM oO0beMe BiazeeT MPAKTHYECKUMH HaBBIKAMHU
pa3paboTKu pa3IMYHBIX aJITOPUTMOB u METOJI0B
MaTEMaTUYECKOT0 MOJIEIUPOBAHUS

JleMOHCTpHUpYyeT BBICOKHMI ypOBEHb 3HaHM B o0nactu
MaTeMaTeMaTUYeCKOro MOJEIMPOBAHUS

Omnpeznensier OCHOBHBIE MLEIH, 3a/laud, METOIbl pPa3pabOTKU
pa3IMYHBIX MaTEMAaTUYECKUX MOJIENIeH U alrOPUTMOB

Ha Bompocsl oTB€4aeT KpaTko, apryMEHTUPOBAHO, YBEPEHHO,
10 CYIIECTBY

I1K-5

B nonHom oObeme BnajeeT HaBbIKAMM MPUHATHUS peIICHUH U
CIIOCOOHOCTH HECTU OTBETCTBEHHOCTD 3a MPUHATHE PEIICHUH.
JleMoHCTpHpYyeT yMEHHE MPUMEHSATh CHOCOObI M TEXHOJOTMU
pellleHus] CTaHJIAPTHBIX U HECTaHJIAPTHBIX 3aJad.

Ha Bompocsl oTB€4aeT KpaTko, apryMEHTUPOBAHO, YBEPEHHO,
10 CYIIECTBY.

«HC 3a4YTCHO»

OIIK-2

JleMoHCTpHpyeT c1abblif ypOBEHb 3HAHUH OCHOB COBPEMEHHBIX
MH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
UCCIIEN0BATEIBCKON IEATEIbHOCTH

He Moxer aHanu3upoBaTh 3aKOHOMEPHOCTH  Pa3BHUTHS
COBPEMEHHBIX UH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, JaTh OLEHKY 3()QEeKTUBHOCTH HCIOJIb30BAHUS
MaTeMaTHYECKUX MOJIeNIel B IPeIMETHOM 00JIacTH.

He MoxeT BpIIETNTh MEXANCIUIUIMHAPHBIE CBS3U

HeyBepeHHO U JIOTMYECKM HEIOCIIENOBATEIbHO U3JIaracT
MaTepual.

OIIK-5

JleMoHCTpHpyeT cia0blii  ypOBEHb 3HAaHUM COBPEMEHHOTO
COCTOSIHUSI WCCIIEIOBAaHUN ¥ pa3pabOTOK COOTBETCTBYIOIIETO
npoduis 1 METO/IbI OLIEHKU PE3yJIbTaTOB HCCIEIOBAHMUS.

He wMoxer BBICIWTH MEXIUCIUIUIMHAPHBIE CBSI3U  C
JTUCIUIUIMHAMU: (I00aBUTH HAa3BaHMsI TUCITUTUINH)
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He wMoxer mnpoaeMOHCTpUpOBaTh BJIaJI€HHE HaBBIKAMU
MPUMEHEHUST METOJOB OIIEHKH PE3YJIbTaTOB HCCIEAOBAHUN U
pa3paboTOK, BBINOIHEHHBIX JPYTUMH CICHHATUCTAMH U B

JIPYIUX YUPEKICHUSAX.
HeyBepeHHO M JIOTMYECKHM HEINOCIIEJOBATEIBHO H3JIaracT

Marepuall.

I1K-4 He opuentupyercs B  Merogax  pa3paOOTKH  HOBBIX
MaTEeMaTUYECKUX MOJIEJIEH U alropuT™Max
He wmoxxer mnpoaeMOHCTpUpOBaTh 3HAHHWE M I[OHUMaHUE B
OCHOBHBIX MAaT€MaTUYECKUX MOJIENISIX U aIrOpuTMax
HenpaBuibHO OTBeuaeT Ha TMOCTAaBJICHHBIE BOMPOCHl MU
3aTPYIHSIETCS] C OTBETOM

IIK-5 He wMoxer mnpoaeMOHCTpUpOBaTh BJIaJICHUE HaBBIKAMU
NPUHATHS PELICHUN U CTIOCOOHOCTHh HECTH OTBETCTBEHHOCTH 32
MPUHSITHE PELICHUH.
He moxeT npoieMoHCTpUpOBaTh YMEHUE IPUMEHATH CIIOCOOBI
U TEXHOJIOTUU peUIeHHs]  CTaHIApPTHBIX W HECTaHJAPTHBIX
3ajad.
HenpaBunbHO OTBeYaeT Ha TMOCTaBJICHHBIE BOMPOCHI MU
3aTPYJHSIETCS] C OTBETOM.

5. Y4eOHo-MeToanueckoe U HH(POPMALMOHHOE 0O0eceuyeHue JUCIUIIIMHBI.
5.1 OcHoBHas IUTEpPaTypa

1. OcunoBa H.B. Marematuueckoe MoJEeTUPOBAaHHE OOBEKTOB M CHUCTEM YIIPaBICHUS
[DnexTpoHHBIH pecypc]: yuebHoe nocobue/ Ocunoa H.B.— DnekTpoH. TEKCTOBbIE TaHHbIE.—
MockBa:  M3marensckuit Jlom  MUCuC, 2019.— 67 c— Pexum jgocryma:
http://www.iprbookshop.ru/98193.html

2. byitnaueB C.K. [IpuMeHeHHE YHCICHHBIX METOJOB B MaTEMATUIECKOM MOJICIIMPOBAHIH
[DnexTpoHHBIH pecypc]: yuebHoe nmocobue/ byitnaueB C.K.— DnekTpoH. TEKCTOBbIE TaHHBIE.—
ExarepunOypr: Ypanbckuii denepanbueiii yausepcurer, 9bC ACB, 2014.— 72 c.— Pexum
noctymna: http://www.iprbookshop.ru/66195.html

3. MojenupoBaHue CHCTEM M MPOIECCOB : yueOHUK s By30B/ B. H. Bonkosa [u jp.] ;
nox penakiueid B. H. Bonkosoii, B. H. Ko3noBa. — Mocksa : U3narensctBo FOpaiit, 2020. —
450 c. — (Beicmiee oOpaszoBanme). — ISBN 978-5-9916-7322-8. — Tekct : 37eKTpOHHBINA //
OBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/450218.

5.2 JlonoiHATEIbHAS JIMTEPATYPa

1. MonenupoBanue cucteM U mpoiieccoB. [IpakTukyM : ydeOHOEe mocoOue jjisi By30B /
B. H. Bonkosa [u np.]; nox penakuueit B. H. BonkoBoil. — Mocksa : M3natensctBo FOpaiir,
2020. — 295c¢.— (Bwicmee oOpazoBanue). — ISBN 978-5-534-01442-6. — Tekcr
anextponHbii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/451288

2. Munaes E.H. Marematudeckoe MOACITUPOBAHWE B TEXHHYECKOW  (U3HKE
[DnexTpoHHBIH pecypc]: yueoHuk/ MunaeB E.H.— DnexTpoH. TekcToBble qaHHbIe.— (CapaToB:
CapaToBckuil rocyjapcTBeHHbIN TexHudyeckuil ynusepcutetr umenu 10.A. INarapuna, 9bC ACB,
2019.— 267 ¢.— Pexxum noctyma: http://www.iprbookshop.ru/99261.html

3. HWpamxkwH, FO.A. MynbTHareHTHOE MOJIEIMPOBAaHHUE B WMHUTAIIMOHHOH CHCTEME
Simplex3 : yue6Hoe mocobue / FO.A. UBamkuH. — 2-e u3., anekTpoH. — Mocksa : Jlaboparopus
3Hanuii, 2020. — 361 c. : wi.,1abm1., cxem. — (Y4eOHUK STl BBICIIEH MIKOJBI). — Pexkum qoctyna:
no nomnucke. — URL: https://biblioclub.ru/index.php?page=book&id=595424

6. MartepuajbHO-TEXHMYECKOe olecrneyeHue IMCHUILIMHBI, MPOrpaMMHOe olecnevyeHue,
npodgeccuoHAIbHbIE 0a3bl JAHHBIX M HH(POPMALMOHHBIE CIIPABOYHbIC CUCTEMBbI
Jlns mpoBeneHUs 3aHATANA MO JIUCHUIUIMHE HEOOXOJMMO CIeIylollee MaTepuaibHO-
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TEXHUYECKOe 00eCTIeUeHHE: CTICIHaIbHbBIC TOMEIICHUS IS IIPOBEICHUS 3aHATHH JICKITMOHHOTO H
CEMUHAPCKOTO THUIIA, TPYNIOBBIX M HHIWBUIYATbHBIX KOHCYIBTAIMH, TEKYIIErOo KOHTPOJIS M
IPOMEXYTOYHOM aTTeCTaIluy, TOMEIICHUS JIUIsl CAMOCTOSATEIBHOM paboTHI.

CrenuanpHbple  MOMELICHUS  YKOMIUIEKTOBAHBI  CIEIHATU3UPOBAHHON MeOenpio U
TEXHUYECKHMHU CPEIICTBAMH OOYYCHUSI, CITY)KAIIMMU ISl TPECTaBICHUs y4eOHOU HHpopMarmu
00JIBILION ayIUTOPUH.

Jns  mpoBeneHHs ~— 3aHATHA  JICKIIMOHHOTO  THMA  HUCIOJB3YIOTCS — HAOOPHI
JEMOHCTPAIIMOHHOTO  00OpYIOBaHUS,  OOECIIEUMBAIONINE  TEMAaTUYECKHUE  HIUTFOCTpAIUU
(mpoekTop, HOYTOYK, SKpaH/ MHTEPAKTHBHAS JOCKA).

[TomemeHust Ui caMOCTOSITEIBHON pabOThl OOYYAIOIIMXCS OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO MONKIIOUEHUS K ceth «VHTepHeT» u obOeclieueHHueM J0CTyma B
SIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTENbHYIO Cpelly YHUBEPCHUTETA.

3.]'IeKTp0HHaﬂ HH(l)OpMaIII/IOHHO-Oﬁpa30BaTeJ’ILHaH cpeaa
http://moodle.tsutmb.ru
B3aI/IMOZIeI7ICTBI/IC npenoaaBarejida M acnyupaHTa B HIPOHCCCEC OCBOCHUA AUCHUITIIIMHBI
OCYLICCTBJIACTCA IMOoCpCACTBOM MynLTHMCI[HﬁHBIX, THIICPTCKCTOBLIX, CCTCBhBIX,
TGHGKOMMYHI/IK&HI/IOHHI)IX TGXHOHOFI/If/'I, I/ICHOJII)?,yeMI)IX B 3H€KTpOHHOfI I/IH(i)OpMaIII/IOHHO-
o0pa3oBaTenbHOI cpeie YHUBEPCUTETA.

JIMIeH3HOHHOEe MPOrpaMMHoOe o0ecredeHue:

Onepanmonnas cucrema Microsoft Windows 10 Home x64

Autodesk AutoCAD 2019

Autodesk Fusion360 2019

Autodesk Maya 2019

Adobe Photoshop CS3

Microsoft Office [Ipodeccuonanbhsblii mwitoc 2007

Kaspersky Endpoint Security st 6usneca — Cranmaptabeiii Russian Edition. 1500-2499
Node 1 year Educational Renewal Licence

HNHdpopMannmoHHbIe CIPABOYHbIE CUCTEMbI U NpodecCHOHANbHBIE 0a3bl JaHHBIX (B
TOM 4YHCJIe MeKAyHApOaHbIe pedepaTUuBHBIC 0a3bl JaHHBIX HAYYHBIX H3aHUI):
1. DnextpoHHbli katanor @DyHmameHTanbHOi Oubmmoreku TI'Y — URL: http:/
http://biblio.tsutmb.ru/elektronnyij-katalog/

2. Dnextponnas oubmmorexka TT'Y — URL: https://elibrary.tsutmb.ru

3. OBC «YHuBepcurerckas oubiamoreka onnaitn» - URL: http://www.biblioclub.ru

4. DBC «IPRbooks» - URL: http://www.iprbookshop.ru

5. OBC «Opaiit»: (BO u CIIO), Bximouas kosuieknuio «Jlerenmapusie kaurum» - URL:
WWW.urait.ru

6. Hayunas snextponnas 6ubmmorexka eLIBRARY.RU - URL: http://elibrary.ru

7. TocymapctBeHHass  uHpopManmoHHass  cucremMa  «HauuoHanbHas  3JEKTpPOHHAs
oubmuoreka» - URL: https://H36.pd
8. Ilpesumentckas 6ubaroTeka nmenu b.H. Enprina - URL: http://www.prlib.ru
9. B/l uznarensctBa SpringerNature
— URL: https://link.springer.com/
— URL: https://materials.springer.com/
— URL: https://zbmath.org/
— URL.: https://goo.gl/PdhJdo - /1 Nano
10. BJI ScienceDirect - URL.: https://www.sciencedirect.com/
11. BJ] Scopus - URL: http://www.scopus.com
12. BJ1 Web of Science
- URL:
WOS GeneralSearch _input.do?product=WOS&search _mode=GeneralSearch&SID



http://moodle.tsutmb.ru/
http://lib.tsutmb.ru/
http://lib.tsutmb.ru/
http://www.biblioclub.ru/
http://www.iprbookshop.ru/
http://www.urait.ru/
http://elibrary.ru/
https://нэб.рф/
http://www.prlib.ru/
https://link.springer.com/
https://materials.springer.com/
https://zbmath.org/
https://goo.gl/PdhJdo
https://www.sciencedirect.com/
http://www.scopus.com/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=Q1qfWXliB25bAcrlBPM&preferencesSaved%20

15

=Q1afWXIiB25bAcriIBPM&preferencesSaved

13. ApxusB Hay4YHBIX JKYpHAJIOB 3apyOeKHBIX W3/1aTeNNbCTB URL:
https://arch.neicon.ru

14.  Crnosapu ABBYY Lingvo x3 EBpomneiickast Bepcusi — yCTaHOBJICHbBI CTallMOHAPHO
Ha [IK TTY



http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=Q1qfWXliB25bAcrlBPM&preferencesSaved%20
https://arch.neicon.ru/

