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ABTOp nporpamMmslI:
JIOKTOp TEeXHUYECKUX HayK, mpodeccop Kadeapsl MaTeMaTHIECKOTO MOJEIHPOBAHUS U
nHpopmanmoHHbIX TexHojoruid Kopaera O.A.

Pabouast mporpamma cocraBiena B cootBercTBuM ¢ ®I'OC BO mno HampaBiieHHIO
noarotoBku 09.06.01 - MudopmaTtuka M BBIYHACIUTENbHAS TEXHHKA (YpOBEHb - MOJTrOTOBKA
KaJIpOB BhICIICH KBanupukaiuu) (mpukaz Munoopuayku P® ot 30 urons 2014 r. Ne 875.

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

1.1 Ileap AMCHUIVIMHBI - U3yYCHHE MOHATHWHOrO ammapara MaTeMaTHYeCKOro
MOJICJIUPOBAHMSI M YHUCIEHHBIX METOJIOB, ()OPMUPOBAHHME HABBIKOB MCIOJIb30BaHMUS METOJIOB
MaTeMaTHYECKOT0 MOJIEIMPOBAHUS B  CAMOCTOSTEIBHOM HAYYHO-HCCIIEIOBATEILCKOM U
Ie1arorMYecKoi 1eATeNIbHOCTH; pa3paboTKa MPOrpaMMHBIX KOMILJIEKCOB JJIsi MaTeMaTH4eCcKOro
MOJENUPOBaHMs, (OPMHPOBAHNE HABBIKOB HCIIOIB30BAHUS IPOTPAMMHBIX KOMILJIEKCOB B
HAY4YHO-HUCCIIEJOBATEIbCKON M MEJarorn4eckoil AeATeNbHOCTH; MOBBIIIEHUE KBalU(UKaLuu B
pa3paboTke (yHAaMEHTAIbHBIX OCHOB M NPUMEHEHHH MAaTEMaTHYeCKOr0 MOJCTUPOBAHMS,
YHUCICHHbIX METOJOB M KOMIUIEKCOB IIPOrpamMM JJsi PELICHHs Hay4YHbIX M TEXHUYECKHX,
(byHaaMEHTATBHBIX M MPUKIAIHBIX TPOOIEM.

1.2 Buabl 1 3a1a4u npodeccHoHANbHOM AesITeIbHOCTH M0 TUCHUILIHHE:

Hayuno-uccnenoBatenbckas — JIeSITENbHOCTH B oOmacth  (QyHKIMOHUPOBAHUS
BBIYUCIUTENBHBIX MAaIlIWH, KOMIUIEKCOB, KOMIIBIOTEPHBIX CETEH, CO3/laHUs JJIEMEHTOB U
YCTPOMCTB BBIYMCIMTEIBHOW TEXHHKH Ha HOBBIX (HM3MYECKUX M TEXHUYECKUX IPHUHIMIIAX,
METOZOB 00pabOTKM W HAaKOIUICHUS HWH(POPMALUHU, AJITOPHUTMOB, NPOTPaMM, S3BIKOB
NpOrpaMMHPOBaHMS ¥ YEJIOBEKO-MAIIMHHBIX  HMHTEpQeicoB,  pa3pabOTKM  HOBBIX
MaTeMaTHYECKUX METOJOB W CPEACTB MOJACPKKH HMHTEIUICKTYaJIbHOW 00paOOTKH JaHHBIX,
pa3paboTku MH(POPMAMOHHBIX U ABTOMAaTH3UPOBAHHBIX CHCTEM IPOSKTUPOBAHUS U yIPABICHUS
B IIPWJIOKEHUH K PA3IMYHBIM IPEAMETHBIM 00JIaCTsIM:

- H3y4YeHHE U pa3paboTKa aIrOPUTMOB MPOrPAMMHBIX KOMIUIEKCOB C HCIOJIB30BaHUEM
METOJIOB MaTeMaTH4eCKOTO MOACITHPOBAHHUS;

- IUIAaHMPOBAHME IIPOLIECCOB M PECYPCOB U PEUICHUS 3ajJad B O0JACTH MPUKIATHOM
MaTeMaTUKU U UH()OpMaTHKY;

- (opMHUpOBaHHE HABBIKOB UCIIOIB30BAHUS MATEMAaTHYECKIX METOI0B MOJICITUPOBAHMS B
CaMOCTOATENIPHOM  HAayYHO-HCCJIEAOBATENbCKOW, MENaroruiyeckoil M INPOU3BOJACTBEHHO -
TEXHOJOTUYECKOW JIEATEIIFHOCTH Ha TNPO(ECCHOHAIBHOM YPOBHE, BKIIIOYas: pa3pabOTKy
QITOPUTMUYECKUX M TPOTPAMMHBIX pEHICHHH B 00JacTH CHUCTEMHOTO W TPHKIAIHOTO

POTPaMMHUPOBAHHUSL.
[MpenomaBaTenbCckasl  JEATEIBHOCT, 1O 00pa30BaTENIbHBIM  MPOrPaMMaM  BBICIICTO
o0Opa3oBaHMUs:
- HIOJArOTOBKAa W TIIPOBCACHUC y‘I€6HBIX 3aHATUA B y‘I€6HOM 3aBCACHHNU BBICIICIO
o0Opa3oBaHUs

1.3 B pe3yabTaTe 0CBOCHUSI JMCHHUILIMHBI Y 00y4al0IuXCcs JOIAKHBI ObITh CHOPMHPOBAHBI
cae1yoIue KOMIIeTeHIMH

Kon u HammeHoBaHue IInanupyemble pe3ybTaThl 00y4eHHS 10 JUCHHUILINHE,
komnerenuun ProC BO HeoOXxoauMbIe 1Jis1 GOpMUPOBAHMA KOMIIETCHIMHU
HaeT ¥ NOHMMAeT:
OIIK-1 Bnanenune 3nae 0 ¢
. - COBpPEMEHHBIE METOJI0JIOTUYECKHE OCHOBBI
METOJI0JIOTHEN TEOPETHUECKUX U

UCCIIEIOBATEIIbCKON AEATENbHOCTH B cdepe MHOOPMATHKH U

SKCIIEPUMEHTAIbHBIX N
P o BeruucuTensHol TexHuku Koax 31 (OITK-1)

HCCJIEIOBAHNI B oOnactu

npodeccuoHanbHON Ymeer (cnnocodeH NpoIeMOHCTPHPOBATD):

EeSITENLHOCTHA - HCIMOJb30BaTh COBPEMEHHBIE METOJIOJIOTHYECKUE OCHOBBI

HCCJIEIOBATENbCKON N1eATEeIbHOCTH B cdepe MH(POPMATUKU U
BeruucnuTenpHol TexHuku Kox Y1 (OIIK-1)

Baaneer:

HCCJIEIOBATEIbCKON N1eATEeIbHOCTH B cdepe MH(POPMATUKU U
BeruncnuTenbHol TexHuku Kox B1 (OITK-1)

OIIK-2 Biagenue KyJabTypoil | 3HAaeT M MOHUMAET:
HAyYHOTO WCCIICJIOBAHMSI, B TOM | - TEOPETHYECKHE OCHOBHI COBPEMEHHBIX WH(GOPMAIMOHHO-

- COBpPCMCHHBIM HHCTPYMCHTAPUCM n HaBbIKaMH




5

yucllie € HCHOJb30BAaHUEM | KOMMYHUKAIIMOHHBIX TEXHOJOTUH B  HCCIEIOBATEIbCKON

coBpeMeHHBIX HH(popMaimonHo- | aesrenbHoctd Kox 31 (OIIK-2)

KOMMYHHKaIIMOHHBIX Ymeert (cnocobeH NpoeMOHCTPUPOBATD):

TEXHOJIOTHI - MPUMEHSATH COBpEMEHHBIE nH(OPMaIMOHHO-
KOMMYHUKAIIMOHHBIE  TEXHOJIOTMM B  HCCIEIOBATEIbCKOM
nesrenaprocTr Kox Y1 (OIK-2)

Baaneer:

- KyJbTypoil ~ Hay4yHOTO  HCCIEIOBaHHs B  o0iactu
WH(OPMAIMOHHO-KOMMYHUKAITHOHHBIX TEXHOJIOTHU u
mareMaTtrueckoro moaenuposanus Kox B1 (OITK-2)

OIIK-4 I'oroBHOCTE | 3HaeT U MOHUMAET:

OpraHU30BaTh paboTy | - BO3MOXHOCTH U OrPAaHUYECHHS] PA3JIUYHBIX HAYYHBIX

U CCJIEIOBATEIBCKOTO II0JIXO/I0B K OLIEHKE 3 EKTUBHOCTH Hay4yHO—

KOJIJICKTHBA B HAYYHOM OTpacid, | uccaemoBareiabckoil pabotel Kox 32 (OITK-4)

COOTBETCTBYIOLIEH Ymeer (cnoco0eH MPOeMOHCTPUPOBATH):

HaIIpaBJICHUIO ITOAT'OTOBKHU

- OpraHu3oBaTh pPa0OTYy HCCIEAOBATEIHCKOTO KOJIJICKTUBA B
HAay4HOM  OTpaciu, COOTBETCTBYIOIIEM  HANpPABICHUIO
MOJATOTOBKM,  HCIOJNB30BaThb  COBPEMEHHBIE  METOABl U
TEXHOJIOTUM HAay4YHOM KOMMYHMKAIMM Ha TOCYJapCTBEHHOM U
uHoctpanHoM s3eikax Kox Y1 (OITK-4)

Baapeer:
- MeToJaMM M CHEUUAJIN3UPOBAaHHBIMU CPEACTBAMHU UL
KOJUICKTHBHOM  aHAIMTHYECKOH  pabOThl M HAYYHBIX

UCCIIEIOBAaHUM, KyIbTYpol 3(QeKkTHBHOI paboThl B pexume
coTpyaHudectBa 1o Hay4Hoii npotiieme Kox B1 (OIIK-4)

I1K-2 ['0TOBHOCTB K peaanu3aiuu
3¢ (HEeKTUBHBIX YUCIICHHBIX
METOJIOB M aJITOPUTMOB B BHUJIE

3HaeT M IOHUMAET:
- OCHOBHEIC HOCTpO@HI/ISI aJIFOpI/ITMOB B BHIAC KOMIIJICKCOB
po0JIEMHO-OPUEHTUPOBAHHBIX MPOrPaMM; BHJIbI KOMILIEKCOB

KOMILJIEKCOB npoOJeMHO- | TporpamMM, UX 0coOeHHOCTU U crmocoOsl mocTpoenus Koa 31
opueHTHpoBaHHbIX  Tporpamm | (ITK-2)
JUIst MIPOBEICHUS | YMeeT (cioco0eH MPo1eMOHCTPUPOBATH):
BBIYHMCIIUTEIBHOTO - UCTI0JIb30BaTh OCHOBHBIE MPUHIIUIIBI TIOCTPOEHHUS aJITOPUTMOB
9KCIIEPUMEHTA B BHJI€ KOMILJIEKCOB MPOOJIEMHO-OPUEHTUPOBAHHBIX ITPOrPaMM;
BUJBl KOMIUIEKCOB IPOrpamMM, MX OCOOCHHOCTH M CIOCOOBI
MIOCTPOCHHUS;  CHUHTE3UpPOBaTh  MaTeMaTHMYECKUE  MOJENu
npeametroit oonactu Kox Y1 (ITK-2)
Baaneer:
- HaBBIKAMHU pEIIECHUs 3a7ay, CBA3AHHBIX C YHCICHHBIMU
meronamu U komruiekcamu nporpamMm Kon B1 (ITK-2)
ITK-5 CnocoOHOCTb K | 3HaeT ¥ MOHMUMAeT:
pa3paboTke HOBBIX | - TEKYIIEE MOJIOKEHUE COBPEMEHHBIX HAYYHBIX JOCTHKEHUI B
MaTeMaTHYECKUX METOJOB U | oOiacTu MaTtematuueckoro mojaeauposanus. Kox 31 (ITK-5)
AJITOPUTMOB UHTEPIIPETAMH | YMeeT (Coco0eH NpoAeMOHCTPHPOBATh):

HaTypHOI'O OJKCIIEpUMEHTa Ha
OCHOBE €ro MaTeMaTHU4eCKOU
MOJIENH

- MPUMEHSTH CITOCOOBI M TEXHOJIOTHUHU PEIICHHS] CTaHIAPTHBIX U
HectanaapTHbix 3a1a4 Kox Y1 (ITK-5)

Baapeer:
- HaBBIKAMH NPUHATHS pELIEHHH U CIIOCOOHOCTh HECTH
OTBETCTBEHHOCTH 3a npunstue pemennii Kon B1 (ITIK-5)

1.4 CornacoBanne MeXIMCUUIUVIMHAPHBIX CBsi3ed JHMCUMIUIMH, IPAaKTHK, HAy4YHBIX
UCCIIEIOBaHHM, 00ECTIEYMBAIOIINX OCBOSHHE KOMIETEHIIUH.
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Jucrunnmna «MareMaTu4yecKkoe MOJEIUPOBAHUE, YHCICHHBIE  METOABl U
KOMILJIEKCHI POrPaMM» JIOTHYECKHU CBSI3aHA C TAKUMU JUCUUILIMHAMU, TIPAKTUKAMH, HAYUYHBIMU
HICCIICIOBAaHUSIMH, KaK:

OIIK-1 — YucneHHnble METOJbl MaTeMaTH4YECKOTro MojaenupoBanus, [Ipon3BojacTBeHHAst
mpakTuka (IpaKkTHKa IO MOJYYCHHIO MPo(eCcCHOHATBHBIX YMEHUH B OmbITa TPO(eCcCHOHATLHOM
nesitenbHocTH), [lonroroBka HKP (muccepraium) Ha coOMCKaHHME Y4YEHOUM CTENEHW KaHAWaaTa
HayK, CHCTeMbI HICKYCCTBEHHOI'O MHTEJJIEKTA, HCKYCCTBEHHbBIE HEUPOHHBIE CETH.

OIIK-2 — Meroapl MaremaTudeckoro wmojnenupoBanusi, HKP (muccepramuu) Ha
COMCKaHHE YYEHOU CTENeHM KaHauaaTa Hayk, HayuyHo-uccnenoBarenbckas 1esiTeIbHOCTD.

[IK-2 — YwucneHHsle METOABI MaTeMaTHYeCKoro monenupoBanusi, Ilogroroska HKP
(mMcceprany) Ha COWCKAaHWE YYEHOW CTeneHW KaHaujaata HayK, CHCTEMbl MCKYCCTBEHHOTO
WHTEJUIEKTA, UICKYCCTBEHHBIEC HEMPOHHBIE CETH.

I[IK-5 — Mertoasl MaTeMaTH4YeCKOro MojenupoBaHusi, KommbloTepHbIE Cpembl Ist
MaTeMaTUYECKOr0 MOAEITUPOBAHHS.

2. MecTto qucuuiinibl B cTpykrype OIl acnupaHTypsbI:

JuctmiuimHa «MaTteMaTH4ecKoe MOJICITMPOBAHUE, YUCICHHBIE METOAbl M KOMILJICKCHI
nporpaMM» OTHOCHTCS K BapHaTuBHOW dYactu ydeOHoro turaHa OIl mo HampaBieHHio
noarotokn 09.06.01 — MWuHdpopMaruka W BBIYUCIMTEIIBHAS TEXHUKA, HAMPaBICHHOCTh
(mpo¢uip) — MaTeMaTHuECKOE MOJSITMPOBAHIE, YACICHHBIE METO/IbI U KOMIUIEKCHI IPOTPAMM.

JuctmiuimHa «MaTeMaTH4ecKoe MOJICITMPOBAHUE, YUCICHHBIE METO/AbI M KOMILJICKCHI
IpOrpaMM» U3y4aeTcst BO 2 U 3 ceMecTpe.

3. O0BbéM U comeprkaHue TUCHUTITTHHBI
3.1 O0beM QM CHUTITHHBI
Ounas popma oOydenus: 4 3.e.
3aounas popma oOyuenus: 4 3.e.

Ounas popma | 3aounas popma
. o0yueHus o0yueHus
Bun yuebnoi paboThl (Boero (Bcero
4acoB) 9acoB)
O01mas TpyaA0éMKOCTb TUCHHMIIHHBI 144 144
Konmaxmmnas paboma (no yuebHvim 3aHAMUAM) 32 8
Jlexumn (J1) 14 8
[TpakTnueckue (cemunapckue) 3ausatus (I13) 18 -
JlabopaTopnsie 3ausartus (J13) - -
Camocmosmenvras paboma (CP) 76 100
3auem
Kanouoamckuu sk3amen 36 36
3.2 Conep:xaHue Kypcea:
Ne Ha3Banue Bun yuebnoit paboTsl, yac. @OpMBI TEKYILETO
TeM pasnena/TeMsl (ouHasi/3a04Hast) KOHTPOJIS
o i) 113 713 CP
1.| Tema 1. 3/1 3/- ) 16/20 Komnnoksuywm,
MaremaTHuecKue TICKYCCHSI
OCHOBBI
MOJICITUPOBAHUS
2.| Tema 2. 3/1 3/- ) 15/20 | cobecenopanue
WNudopmannoHHbie
TEXHOJIOTUHU




NPUHATHUS PEUICHUN,
uccae0BaHue
omnepanui U 3a7a4n
HCKYCCTBEHHOTO
MHTEJJICKTa

3.| Tema 3.
KommnsrorepHsie
TEXHOJIOTHH:
YUCJICHHBIE METO/BI,
BBIYHCIUTEIbHBIN
JKCIIEPUMEHT,
QITOPUTMHUYECKHE
SI3BIKH

3/2 2/- _ 15/20 KOJIJIOKBUYM

4.| Tema 4. Metosl 3/2 3/- ) 15/20 CobecenoBanue,
MaTEMAaTHYECKOTO JTUCKYCCHUS
MOJICJTUPOBAHUS

5.| Tema 5. 2/2 3/- ) 15/20 | KOIWIOKBHYM
Maremaruyeckue

MOZCIIM B HAYYHBIX
HCCICOOBAHUAX

Tema 1. MaremaTu4eckue 0OCHOBbI MOIEJTUPOBAHUS

Jlekuus. DnemMeHTsl TeopuH (YHKIMH W (QYHKIMOHAIBHOTO aHanu3a. lloHsATHE Mephl U
uHterpana Jlebera. MeTtpudueckue M HOPMHUpPOBaHHblE IHpocTpaHcTBa. IIpocTpaHcTBa
uHTerpupyembix ¢pynkuuii. [Ipocrpancrsa CoboneBa. JInHelinbie HeTIPephIBHBIE (HYHKIIMOHATIBI.
Teopema Xana—banaxa. JIuneliHble omepaTopbl. OJIEMEHTBHl CIEKTPaIbHOW TEOPHHU.
JuddepeHnmanbaple 1 HHTETPATBHBIE OTIEPATOPHI.

OKCcTpeMallbHbIE 3aladd. BeINyKibI aHanu3. OKCTpEMalbHBIE 33aJaud B EBKIUIOBBIX
IIPOCTPAHCTBAX. BpIMyKible 3aJau HAa MUHHMYM. Marematudeckoe IpOorpaMMHUPOBAHUE,
JMHENHOE MPOrpaMMHUPOBAHUE, BBITYKIIOE MPOrpaMMHUPOBaHuUE. 3a1auud HAa MUHUMaKC. OCHOBBI
BapHallMOHHOTO MCUUCIECHUS. 3aJayd ONTHUMaJbHOrO YympasieHus. [IpuHuun Makcumyma.
[TpuHIUIT IMHAMUYECKOTO IPOrpaMMUPOBAHUS.

Teopus BepoaTHOCTEH. MaTemaTHueckas CTaTUCTUKA. AKCHOMAaTHKa TEOPUU BEPOSITHOCTEM.
BeposarHocTs, ycnoBHas BepoATHOCTb. HezaBucumocTs. CiydailHble BEJIWYMHBI U BEKTODBI.
ONeMEeHTbl KOPPENSLMOHHON TEOpUU CIydyalHBIX BEKTOPOB. DJEMEHTHl TEOPUHU CIIydalHbIX
npoueccoB. ToueuyHOE M MHTEPBAIBHOE OLICHUBAHME IAPAMETPOB PACHPEACIEHUSA. DJIEMEHTHI
TEOpUU TPOBEPKH CTATUCTUYECKUX THUIIOTE3. DJEMEHTHl MHOTOMEPHOIO CTaTUCTHUYECKOTO
aHanmu3a. OCHOBHBIE MTOHATHUS TEOPUU CTATUCTUYECKUX perieHuil. OCHOBBI TEOpUH MH(POPMALIUH.

IIpakTH4eckoe 3aHATHE.

1. MaTtemaTuueckue OCHOBBI MO/IETTMPOBAHUS

3agaHus 119 caMOCTOSITeIbHON padoThI:

1. DnemMeHTHI CeKTPaIbHON TEOPHH.

2. 3aja4n ONTUMAIBHOTO YIIPABJICHUSI.

3. DneMeHThl TEOpHH CIIydailHBIX mporeccoB. TodyedHOE W MHTEPBAJIbHOE OLIEHHWBAHHE
IIapaMeTPOB PaCHIpPEICIICHNUS.

4. DneMeHTbhl MHOTOMEPHOI'O CTATUCTHYECKOTO aHAJTN3a.

Tema 2. HHpoOpManMOHHBIC TEXHOJIOTMH TIPHHATHS peLIeHUH, HCCcIeI0BaHue
onepaunuii ¥ 3a1a44 UCKYCCTBEHHOI'0 HHTE/LJIEKTA

Jlexkuus. [Ipunstue pemenuii. O6mas npodiema pemenusi. Dynkuus norepb. baitecoBckuit
Y MUHHAMAKCHBIN MOAX0/1bl. MeTo/ mocae0BaTeIbHOTO PUHSATHS PELIEHUS.

HccnenoBanue omnepanuii M 3aJaud  MCKYCCTBEHHOTO WHTEIUIEKTA. OKCHEPTHU3Bl U
HedopMasbHbIe MPOLEAYpPhl. ABTOMAaTH3allUs NMPOEKTHUPOBAaHUS. VICKyCCTBEHHBIH HHTEIIEKT.
PacnioznaBanue o0pasos.



IIpakTnyeckoe 3ansATHE.

1. UndopmanioHHbIE TEXHOIOTUH MIPUHATHUS PEIICHH, HCCIEIOBAHNE ONepaIliii U 3a/1aun
HCKYCCTBEHHOI'O MHTEIIJICKTa

3anaHus AJs1 CaMOCTOSITE/IbHOI padoThI:

1. ccnenoBanue onepanuii 1 3a/la4i UCKYCCTBEHHOTO MHTEIICKTA.

Tema 3. KoMnbrTepHble TEXHOJOIMMH: YHCJIEHHbIE MeETO/bl, BbIYUCJIUTEJIbHbIN
IKCIIEPUMEHT, AJITOPUTMHUYECKHUE A3BIKH

Jlekumus. Yucnennole Mmeroabl. VHTepnoisamuss u anmpokcuManus (QyHKIHOHAIBHBIX
3aBucumocteil. Yucnennoe auddepeHurpoBanre M HHTErpUpOBaHHE. YHCIEHHBIE METOJIbI
MOKCKa JKCTpeMyMa. BpIUnCIUTENbHBIE METOAbI JMHEWHON anreOpbl. UHCIEHHbIE METOIbI
pemieHns cucteM IudepeHIuanbHbIX ypaBHeHHNA. CrulaiiH-anmpoKCuManus, HHTEPIIOJSIUS,
METOJ KOHEYHBIX 3eMeHTOB. IIpeoOpazoBanus dypwe, Jlarutaca, Xaapa u ap. UwucieHHbie
METOABl  BEUBIICT-aHAIM3a. DBBIUMCINUTENBHBIM  dKcnepuMeHT. [IpuHOUNBI  npoBeneHus
BBIYHMCIIUTEIIBHOIO JKCIIEPUMEHTa. MoJeib, aaropuT™, MporpaMMa. AJITOPUTMUYECKUE S3BIKH.
[IpencraBineHne o s3bIKax MPOrPaMMUPOBAHMSI BBICOKOIO YpoBHs. IlakeTel npuKiIagHbIX
porpamm.

IIpakTH4eckoe 3aHATHE.

1. KomnproTepHblE TEXHOJOTHMHU: YUCICHHBIE METOJIbl, BBIUUCIUTEIBHBIM 3KCIEPUMEHT,
AITOPUTMHUYECKHE SI3BIKU

3amaHus 1J151 CAMOCTOATEIbHOM padoThI:

1. Mogenb, anropuT™, IporpaMmma.

2. ATropuTMUYECKHE SI3BIKH.

3. Ilpeacraienue o A3bIKaX MPOTPAMMUPOBAHUS BHICOKOTO YPOBHSI.

Tema 4. MeToabl MAaTEMaTH4Y€CKOI0 MO/1eJINPOBAHUS

Jlekuuss. OCHOBHBIE MPUHLIMIBI MaTEMATHYECKOTO MOJECIUPOBAHMS. OJIEMEHTapHbIE
MAaTCMAaTUYCCKUE MOJCIN B MCXAHUKC, TUAPOAUHAMUKE, SJICKTPOJUHAMUKCE. YHI/IBepcaJII)HOCTI)
MaTEeMaTHYECKUX MoJesleld. MeToasl NOCTPOEHUs MaTEeMAaTHMYECKUX MOJEJIEH Ha OCHOBE
(GyHIaMEHTaJIbHBIX  3aKOHOB MIPUPOLEL. Bapunannonusie MPUHIIUIIBI IIOCTPOEHUS
MaTEMaTHUYECKUX MoJesel. MeToapl UCCIIEJOBAaHUS MaTEMaTHUYECKUX MOJENEH. Y CTONYMBOCTb.
[TpoBepka aieKBaTHOCTU MaTEMATUYECKUX MOJIEIIEH.
IIpakTH4eckoe 3aHATHE.

1. MeTtoapl MaTEMaTHYECKOTO MOJICITMPOBAHUS

3agaHusA 17151 CAMOCTOSITE/IbHOM PadoThI:

1. Metoas! nocTpoeHUs MaTEMaTUYECKUX MOJIENIEN HAa OCHOBE (PYHIaMEHTAJIbHBIX 3aKOHOB
IIPUPOJIBIL.

2. MeTobl UCCIIeIOBAaHMSI MATEMAaTHIECKUX MOJICIICH.

Tema 5. MaremaTu4eckue MoJe/IM B HAYYHbIX UCCJIeI0BAHUAX

Jeknusa. MareMaTHyecKue MOJENH B CTATUCTUYECKOM MEXAHHMKE, SKOHOMMKE, OHMOJIOTHH.
MeToapI MaTEMaTHYECKOTO MOCITMPOBAHUS U3MEPHUTEIIBHO-BBIYUCITUTEIIBHBIX CHCTEM.

3amaun peayKIuu K uaeadbHoMy mpuoopy. CHHTE3 BBIXOJHOTO CHTHAJA HACAIBHOTO Mprubopa.
[IpoBepka aeKBaTHOCTH MOJEIIM U3MEPEHUS U aJICKBATHOCTHU PE3YJIbTATOB PEAYKIIUU.

Mopenu nuHammdeckux cucteM. OcoOble Touku. budypkamuu. Junamuueckwii  Xxaoc.
DprouyHOCTh U nepememuBanue. [lonstue o camoopranuzanuu. JluccunaTUBHBIE CTPYKTYPHI.
PexxuMebl ¢ o6ocTpeHneM.

IIpakTH4eckoe 3aHATHE.
1. MaremaTndeckue MOJIENTU B HAYYHBIX HCCIIEOBAHUSIX
3agaHus AJ151 CAMOCTOATE/ILHON PadoThI:
1. Monenu TMHaMUYECKUX CUCTEM
2. JluHaMH4YECKHUid Xaoc.
3. JluccunatuBHbIE CTPYKTYpHL. PexXxUMBI ¢ 0600CTpeHnEM.



4. KoHTpOJIb 3HAHUI1 00y4AKOIINXCH
4.1 ®opMbl TeKYLIEro KOHTPOJIA pa0oThI ACMHPAHTOB
1. KosnokBuym.
2. CobecenoBanue.
3. Quckyccus.

4.2 TunoBble 3alaHUA TCKYLIEro KOHTPOJIA

Bonpock! i KOJII0KBUyMa
1. Knaccudukanuss MaremaTHueckux mojeneid. Mopenu IWHAMUKM M CTaTHKA. Mogenu c
pacupeieNeHHBIMU U COCPEIOTOUYCHHBIMU TapameTpamMu. Mojienu AeTepMHUHUPOBAHHBIE U
cToxacTuueckue. Mojenu craluoHapHble, KBa3UCTAllMOHAPHBIE W HecTallMOHapHble. Mozaenu
HeIpepbIBHBIC U AUCKpeTHBIE. [IpuMepsr Moeneil.
2. Tpu moaxona kK pa3pabOTKE MAaTEeMAaTHUYECKHUX MOJICICH: TEOPETHUECKHH, IMIUPHUCCKUN U
KOMOMHUpOBaHHBIN. [Ipumepsl pa3pabOTKM MaTeMAaTHMUYECKUX MOJENEH C TMOMOUIBI0 3THUX
MOJIXOJIOB, UX JIOCTOMHCTBA U HEJIOCTATKH.
3. Pa3paboTka MaTeMaTHYECKUX MOJICICH HA OCHOBE 3aKOHOB COXPaHCHHsI, BapHUAllMOHHBIX
OpUHIMIIOB ¥ aHanorwil. Ilpumep pa3paboTku MareMaTHyecKol MOJEIH MOJICKYISIPHOI
mapdysun.  Ilpumep  pa3pabOTKM  MaTeMaTWYeCKOW  MOJEIH  TEIJIONPOBOJHOCTH
(muddepennmanbHoe  ypaBHEHHE — TeIUIONpoBOAHOCTH). [uddepeHumnansHoe ypaBHEHHE
KOHBEKTHUBHOIO IepeHoca Teria. Moenu 3aKOHOB OTPAXKEHUS U TIPEIIOMIICHUSI.
4. Teoperuueckuid mMoAXoa K pa3pabOTKe MaTeMaTUyecKux Mojenei. HMimmroctpanus
TEOPETHUECKOro TMoAXoAa K pa3paboTke Maremarnueckux wmojeneit. Ilpocras wmomens
WH(OPMAILIMOHHON CHCTEMBI U ee aHanu3. [IpuMeHeHue npeasioxkeHHON MOAeTU K KOHKPETHBIM
MH()OPMAIIMOHHBIM CHCTEMAaM PA3JIMYHOTO YPOBHS CI0KHOCTH.
5. KomOunupoBaHHbIi mOAXOA K pa3paboTke MareMaTudeckux wmojeneil. Crpykrypa
MaTeMaTHYECKOW MOJIeNN (PU3NIECKOTO Mporiecca (HI0TAIMOHHOTO pa3IesieHHsI CyCIIEH3UH.

Bonpocs juist cobeceioBaHus

1. Maremaruuyeckre OCHOBBI MOJEIUPOBAHUS

OnemMeHTbl Teopuu (QYHKUMA K (yHKIMOHANbHOro aHanu3a. [loHsTHE Mepbl W HMHTErpaia
JleGera. Merpuyeckie M HOPMHPOBAaHHBIE MpOCTpaHCTBa. IIpocTpaHCTBAa HHTErPUPYEMBIX
¢bynakuwmii. [IpoctpancrBa Cobonesa. JInHeliHbIe HEMPpephIBHBIE PYHKITMOHATBI. Teopema XaHna—
banaxa. JluneliHple omepaTopbl. DJIEMEHTHl CHeKTpaibHOW Teopuu. uddepeHunanbupie U
MHTErPAIBHBIE ONIEPATOPBI.

2. DKcTpeMmasbHble 3aJaud. BhIMyKiblil aHanu3. OKCTpeMalbHblE 33/a4d B EBKJIMIOBBIX
IIPOCTPAHCTBAX. BpIMyKible 3aJau HAa MUHHMYM. Maremarudeckoe IpOorpaMMHUpPOBAHUE,
JMHENHOE POrpaMMHUPOBAHUE, BBITYKIIOE MPOrpaMMHUPOBAaHUE. 3a1auud HA MUHUMaKC. OCHOBBI
BapHallMOHHOTO MCUUCIECHUS. 3aJayd ONTHMajJbHOro YympasieHus. [lpuHuun Makcumyma.
[TpyHIMI TMHAMHYECKOTO IPOrPaMMUPOBAHUS.

3. Teopwus BeposiTHOCTEH. MaTremaTnyeckasi CTaTUCTHKA. AKCHOMAaTHKa TEOPHH BEPOSTHOCTEH.
BepostHocTh, ycnmoBHas BeposiTHOCTb. He3aBucumocTh. CiydaliHble BEJIMYHMHBI U BEKTOPBI.
ONEeMEHTBl KOPPEISALMOHHON TEOpUU CIydyallHBIX BEKTOPOB. DJIEMEHTHI TEOPUHU CIIy4alHBIX
nporeccoB. ToyeuHOe M MHTEPBAIBHOE OLICHMBAHUE IMApaMETPOB PACHPENEICHUS. DIIEMEHTHI
TEOpUU TIPOBEPKH CTATHUCTUYECKUX THUIIOTE3. ODJIEMEHTBI MHOTOMEPHOIO CTAaTUCTHUYECKOTO
aHann3a. OCHOBHBIE OHSITHS TEOPUHU CTAaTUCTUYECKUX perieHui. OCHOBbI Teopru HHGOPMAIUH.

TeMBI INCKYCCHIA:
1. MaremaTr4eckue OCHOBBI MOJICIIUPOBAHHUS
2. VH}opMmaoHHBIE TEXHOJIOTUW MPUHATHS PEIICHUH, WUCCIICIOBAHUE OICpaid M 3aJaqd
MCKYCCTBEHHOT'O MHTEJIJIEKTa
3. KommbloTepHBIE TEXHOJOTHUHU: YHCICHHBIC METOJbI, BBIYMCIUTEIBHBIN JKCICPUMEHT,
ANTOPUTMHUYECKHUE S3BIKI
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4. Metoasl MaTEMaTHYECKOTO MOJAEIUPOBAHUS
5. MaremaTnueckre MOEIN B HAYYHBIX HCCIIET0BAHUAX
6. KomnbroTepHble TEXHOJOTMU: YUCIEHHBIE METO/bI, BBIUUCIUTEIBHBIA HKCIEPUMEHT,
QITOPUTMUYECKHE  sA3BIKM. YucieHHble Meronabl. MHTeprnomsiuvss W anmpoKCUMarus
(GYHKUMOHAIBHBIX 3aBUcUMOCTeH. YucnenHoe auddepeHIupoBaHe U HHTEIPUPOBAHUE.
UucaeHHbIE METOJbl TMOMCKAa HKCTpeMyMa. BBIUMCIUTENbHBIE METOABI JIMHEHHON anreOpsbl.
YucnenHele MeTOAbl  peulleHus cucreM  auddepeHumanbHbX  ypaBHeHud.  CrutaiiH-
anMpOKCUMAIUs, WHTEPHOJSILIUSA, METOJ KOHEYHBIX »3jJeMeHTOB. IIpeoOpazoBanus @Dypee,
Jlannaca, Xaapa u ap. YuciieHHbIE METO/1bl BEMBIIET-aHAIN3A.

4.3 Ilpome:xyTouHasi aTTecTauus MO AMCHUILIMHE TpoBoauTci B (opme 3auera BO 2
CEMECTpE M KaHAMJIaTCKOro 3K3aMeHa B 3 cemecTpe.

Bompocs! 3auera
1. Knaccudukanus maremaruyeckux mojeneil. Mojenu AMHAMUKU M CTaTUKU. Moxenu ¢
pacupeieeHHBIMU U COCPEIOTOYEHHBIMU IapamerpamMu. Mojenu AeTepMUHUPOBAHHBIE U
CTOXacTHYecKHe. Mozenu craluoHapHble, KBa3MCTAllMOHAPHBIE M HeCTalMOHapHble. Monenu
HEIpepbIBHBIE U AUCKpeTHBIE. [IpuMepsl Moaeneil.
2. Tpu moxxona K pa3paboTKe MaTeMaTHMYECKHX MOJEIEH: TeOPEeTHUYECKUH, SIMIMPUUECKUN U
KOMOWHUpOBaHHBIN. [Ipumepsl pa3pabOTKM MaTeMaTHMUYECKHUX MOJENed C TMOMOIIBI0 3THUX
MOJIXOJI0B, X JIOCTOMHCTBA U HEJOCTATKH.
3. Pa3zpaboTka MaTeMaTHYeCKHX MOJeENeii Ha OCHOBE 3aKOHOB COXPAHEHHs, BapHAIlMOHHBIX
OpUHIMIOB M aHajoruid. [lpumep pa3pabOTKM MaTeMaTHYeCKOH MOJENH MOJIEKYISpHON
mupdysun.  [lpumep  pa3paboTKM  MaTeMaTHYECKOW  MOAETH  TEIUIONPOBOJHOCTH
(muddepennmanbHoe  ypaBHEHUE — TEIUIONpoBOAHOCTH). [uddepeHunansHoe ypaBHEHHE
KOHBEKTHBHOTI'O IIEpeHOoca Teruia. Moaeln 3aKOHOB OTPaKEHUS U IIPEIIOMIICHUS.
4. Teopernyeckuii moaxoa K pa3paboTke MaremMaThdeckux wmojeneil. HWmmoctpanus
TEOPETUYECKOr0 TMOoAXoAa K pa3paboTke MaremaTuueckux wogened. Ilpocras Moxens
UH(POPMALIMOHHOM cUCTEeMBI U ee aHainu3. [IpuMeHeHre npeanoKeHHON MO/IeN K KOHKPETHBIM
MH(OPMaLIMOHHBIM CUCTEMaM Pa3IMYHOTO YPOBHS CIOXKHOCTH.
5. KomOuHupoBaHHBI mOAXOA K pa3paboTke Marematndeckux Moaened. Crpykrypa
MaTeMaTU4eCcKoi MoJenu (PrU3HUecKoro npoiecca (GpaoTaoHHOrO pa3eeHus CyCleH3uM.
6. WnmocTpanus KOMOMHUPOBAHHOIO MOX0/1a K pa3paboTKe MaTeMaTHUYECKUX MOJIEIEH.
7. CxemaTWyHOE MpeACTaBIeHHE O0bEKTa M cucTeMa AONYyIleHUH. MoayabHBIM NPUHIUN U
arperauus MoayJjen MOJEIIN.
8. MareMaTHueCKUe OCHOBBI ~ MOJCIUPOBAHHS.  JJEMEHTHl  Teopuu  (QyHKOMA U
¢yHkunoHanbHOro asanusa. IlonsTe wmepel u wuHTerpana Jlebera. Merpuueckue u
HOPMHUpPOBaHHbIE MpocTpaHcTBa. IIpocTpaHcTBa uHTerpupyemblx QyHkumid. IIpoctpancTBa
CobouneBa. JluHeliHble HempepbiBHBIE (QyHKUIMOHaNbl. Teopema Xana—banaxa. Jluneiinsle
ornepaTopbl. JIEMEHTHl CHEeKTpajdbHOW Teopuu. JuddepeHnuanbuple U UHTErpalbHbIE
OIIEPATOPBL.
9. DkcrpeManbHBIC 33Jaud. BBIMyKIbIA aHAN3. DKCTpeMalbHBIC 3aJadd B EBKJIHMJIOBBIX
IIPOCTPAHCTBAX. BpIMykible 3a7au HAa MUHHMYM. MaremaTudeckoe IpOorpaMMHUPOBAHUE,
JMHENHOE POrpaMMHUPOBAHUE, BBITYKIIOE MPOrpaMMHUpPOBaHUE. 3a1auud HA MUHUMaKc. OCHOBBI
BAPUALMOHHOTO HCYMCIECHUS. 3aJadd ONTHUMAJIBHOTO ynpasieHus. [IpuHumm makcumyma.
[TpyHIMIT TUHAMMYECKOTO IPOrPaMMUPOBaHUS.
10. Teopus BeposiTHOCTEH. MaTeMaTHYeCKasi CTATUCTHKA. AKCHOMAaTHKa TEOPUH BEPOSITHOCTEH.
BepositTHOCTB, ycioBHas BeposTHOCTh. HeszaBucumocts. CilydaliHble BEIMYMHBI M BEKTOPBI.
DJIEMEHTBl KOPPEISUOHHON TEOPHUH CIIy4alHBIX BEKTOPOB. JJIEMEHTBHI TEOPHUH CIIydailHBIX
npoueccoB. ToueyHOE U MHTEPBAIBHOE OLICHMBAHME IAPAMETPOB PACIpPEAEIEHUS. DJIEMEHTHI
TEOPUU TPOBEPKH CTATUCTUYECKUX THUIIOTE3. DJIEMEHThl MHOTOMEPHOI'O CTaTUCTHYECKOTO
aHanu3a. OCHOBHBIE MTOHATHUS TEOPUU CTATUCTUYECKUX perieHui. OCHOBBI TEOpUH HH(OPMAIIHH.
11. MndopmanrioHHbIe TEXHOJOTUU MPUHATHS pEIIEHUM, UCCIIEOBAHUE Olepaluil U 3aJauu
UCKYCCTBEHHOTro HHTeiekTa. [lpunarue pemenuit. OO6mas npoGnema pemeHus. DyHKuus
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norepb.  balleCOBCKMH W  MHHUMAKCHBIA TOAXObI. Meton IIOCJIENOBATEIILHOTI'O
MPUHATUS PELICHUSI.
12. UccnenmoBanue omepanwii W 3aga4dl  HMCKYCCTBEHHOTO HWHTEIUICKTA. OKCHEPTU3BI U
HeopMaIbHbIE TPOLEAYphl. ABTOMATH3alMs MPOEKTUPOBAHMs. VCKYCCTBEHHBIH WHTEIUICKT.
Pacno3znaBanue o6pa3os.
13. KommbroTepHbIE TEXHOJIOTUU: YHUCICHHBIE METOJbl, BBIYHCIUTEIbHBIH SKCIIEPUMEHT,
AIrOpUTMUYECKUE  s3bIKM. YuciaeHHple MeToAbl. MHTepnossiuus MW anmpoKcUManus
(GYHKIIMOHATBHBIX 3aBHCUMOCTE. YwmcneHHoe muddepeHIpoBaHUe W WHTETPUPOBAHUE.
YucneHHble METONbl TOUCKA 3KCTpeMyMma. BrluucnurenbHble METONbl JIMHEHHOW anreOphl.
UucneHHble  MeETOABl  pemieHuss cucreM  auddepeHnuanbHbX  ypaBHeHwid.  CrutaidH-
anmnpoKCUMallvs, HWHTEPHOJSALUS, METOJ KOHEYHbIX 3ieMeHTOB. [IpeoOpazoBanus Dypse,
Jlannaca, Xaapa u ap. UuciieHHbIE METOIbI BEHBIIET-aHAIN3A.
14. BoruncnuTenbHbIN JKCIIEPUMEHT. [IpuHUHnBI MPOBEACHUS BBIYHCIIUTEIBHOTO
AKCIIepUMeEHTa. MoJielb, allrOpuTM, porpamMmma.
15. Anropurmuueckue si3bikd. [lpencraBieHue o s3bIKaX MPOrPAMMUPOBAHMS  BBICOKOTO
ypoBHs. [lakeTsl NpUKIaIHBIX IPOrPaMM.
16. Meronbl MaTeMaTU4yecKoro wmojenupoBaHuss. OCHOBHbIE NPHUHILHUIBI MaTeMaTHYECKOTO
MOJIEJIUPOBAaHUS. DJEMEHTApHbIE MaTeMaTHYECKHE MOJEIM B MEXaHUKE, T'HIPOJUHAMHKE,
3JIEKTPOJMHAMUKE. YHUBEPCAJIbHOCTh MaTEMaTHYECKUX Mojelied. MeToabl NOCTpOeHus
MaTeMaTHYECKUX MOJelell Ha OCHOBE ()yHIAaMEHTAIBHBIX 3aKOHOB MPUPOABI. BapuanmoHHbie
MPUHUUIIBI IOCTPOCHUS] MATEMAaTUUYECKUX MOJIETIEH.
17. Metonbl  MccrlenoBaHUS ~ MaTEeMaTUYeCKMX  Mojened.  YcrtoiuuBocTh.  [IpoBepka
aJICKBaTHOCTU MAaTEMATUYECKUX MOJEIIEH.
18. MaremaTnueckiue MOJENM B HAYyYHBIX HCCIIEOBAaHUSAX. MaremMaTHYecKue MOJIENd B
CTaTHCTUYECKON MEeXaHUKe, SKOHOMHKE, Ononoruu. MeToibl MaTeMaTHYeCKOr0 MOJICTTUPOBAHUS
U3MEPUTENIbHO-BBIYMCIUTENbHBIX CUCTEM.
19. 3amaum penykuuu K wuaeanbHoMy npubopy. CHHTE3 BBIXOJHOTO CHUTHAla HUACAIHLHOTO
npubopa. [IpoBepka afekBaTHOCTH MOJENIN U3MEPEHUS U aJIEKBATHOCTH PE3YJIbTATOB PEAYKLIUH.
20. Mopnenu auHamuueckux cucreM. OcoOble Touku. budypkamuun. Jlunamuyeckuit xaoc.
OproauyHocTh U nepememubanue. [lonarue o camoopranuzanuu. JluccunatuBHble CTPYKTYPBHI.
PexxuMsbl ¢ 060cTpeHuEM.
21. DnemeHTHI Teopun (QYHKUWH W (YHKIMOHAIHHOTO aHanu3a. [loHATHE Mepsl M WHTerpaja
JleGera. Merpuyeckie M HOPMHPOBAaHHBIE MpOCTpaHCTBA. I[IpocTpaHCTBa HMHTErPUPYEMBIX
¢bynakuumii. [IpoctpancrBa Cobonesa. JInHeliHbIe HEMpephIBHBIE GyHKIIMOHATBL. Teopema XaHa—
banaxa. JluneiiHble omepaTopbl. DIEMEHTHl CHEeKTpaidbHOW Teopuu. HuddepeHunanbHbie U
MHTETpaJIbHbBIE ONEPATOPHI.
22. DKcTpeMasbHble 3aqaud. BpIMykiblil aHann3. DKCTpeMalibHble 3a/ladyd B EBKIIUIOBBIX
IPOCTPAaHCTBax. BpImykible 3agauM Ha MUHUMYM. MaremaTtnyeckoe MporpaMMUPOBAaHUE,
JMHENHOE POrpaMMHUPOBAHUE, BBITYKIIOE MPOrpaMMHUPOBAaHUE. 3a1auud HA MUHUMaKC. OCHOBBI
BapHallMOHHOTO MCUUCIECHUS. 3aJayd ONTHMajJbHOro YympasieHus. [lpuHuun Makcumyma.
[IpuHUIMIT JMHAMUYECKOTO TPOrpaMMHUPOBAHUSL.
23. Teopwus BeposTHOCTEl. MaTemMaTnieckasi CTaTHCTHKA. AKCHOMAaTHKa TEOPUH BEPOSITHOCTEH.
BepostHocTh, ycnmoBHas BeposiTHOCTb. He3aBucumocTh. CiydaliHble BEJIMYHMHBI U BEKTOPBI.
DONEeMEHTBl KOPPEISALMOHHON TEOpUU CIydyalHBIX BEKTOPOB. DJEMEHTHI TEOPUHU CIydailHBIX
npoueccoB. ToueyHOe U MHTEPBAIbHOE OIIEHMBAHHE MapaMEeTPOB paclpeesieHus. DIeMEHThI
TEOpUU TIPOBEPKH CTATHUCTUYECKUX THUIIOTE3. ODJIEMEHTBI MHOTOMEPHOIO CTAaTUCTHUYECKOTO
aHann3a. OCHOBHBIE OHSITHS TEOPUHU CTAaTUCTUYECKUX perieHui. OCHOBbI Teopru HHGOPMAIUH.
24. Tlpunsarue pemenuii. OOmas mnpobrema pemenus. Pynkuus norteps. baiiecoBckuit u
MUHUMAaKCHBIN 1oaX0/1bl. MeTo/1 oCe10BaTeIbHOIO IPUHSTHS PEILICHUS.
25. HccnenoBanue omnepanuii ¥ 3aJa4d  MCKYCCTBEHHOTO MHTEIJIEKTa. OKCIEPTH3Bl U
HedopMasbHbIe MPOLEAYpPhl. ABTOMAaTH3allUs NMPOEKTHUPOBAaHUS. VICKyCCTBEHHBIH WHTEIIEKT.
PacnioznaBanue o0pasos.
26. Yucnennsie MeToapl. HTEpIONSINSA U anmmpoKCUManusl (QYHKIIMOHAIBHBIX 3aBUCHMOCTEH.
YucnenHoe nuddepeHMpoBaHue U UHTErpupoBaHne. YncIeHHbIe METOIbI TOUCKA SIKCTPEMYyMa.
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BreruncnurensHeIe METOJIEI TuHeWHOW anreOpbl. UuciaeHHBIE METOIAbI  pelIeHUs
cucteM auddepeHnuanbHpIX ypaBHeHUH. CrutaifH-anmpoKcUMaIys, WHTEPHOJSAIUS, METO.
KOHEUHBIX 3JIeMeHTOB. [IpeoOpazoBanus dypwe, Jlarmmaca, Xaapa u ap. UucineHHbIE METOIBI
BEUBJIECT-aHAIN3A.
27. BpruucnurenbHbIN HKCIEPUMEHT. [TpunHLIMIIBI IPOBEJCHUS BBIUMCIIUTEIHEHOTO
JKCIIepUMEHTa. Moielb, aITOPUTM, POrPaMMa.
28. Anroputmuueckue s3blkd. IlpencraBieHue O s3bIKaX MPOrPAMMUPOBAHMSI  BBICOKOTO
ypoBHsl. [TakeThl MPUKITAIHBIX TPOTPAMM.
29. OcHOBHbIE IPUHIUIBI MATEMATUYECKOTO MOJICIIMPOBAHMS. DIIEMEHTapHbIE MATEMaTHUYECKHE
MOJICJId B MEXaHUKE, THAPOJAUHAMUKE, JICKTPOJUHAMUKE. YHUBEPCAIHBHOCTh MAaTEMATUUYECKUX
Mojeneil. MeToabl MOCTPOEHUS MaTeMaTHYeCKHX MOJelied Ha OCHOBE (PyHIaMEeHTaIbHBIX
3aKOHOB NPUPObl. BapuannoHHble NPUHIIMIIBI TOCTPOEHUS MATEMATUUYECKUX MOJIENeH
30. Meroapl  HWCCENOBaHMS  MaTeMAaTHYECKUX  Mojelei.  YcroiumBocTh.  IIpoBepka
aJICKBaTHOCTU MaTEMAaTUYECKUX MOJICIICH.
31. Maremarudyeckue MOJENIM B HAy4YHBIX HCCIEAOBAHUAX. MaremMaTH4ecKHe MOJEIU B
CTAaTHCTUYECKON MEXaHUKE, SKOHOMHKE, OMOIOruu. MEeTOoIbl MAaTeMaTUIECKOTO MOJICTTUPOBAHUS
M3MEPUTENIbHO-BBIYMCIUTENbHBIX CUCTEM.
32. 3agaun peaykumm K wuaeanbHOoMy mpuOopy. CHHTE3 BBIXOJHOTO CHTHAJIA HICaTHHOTO
npubopa. [IpoBepka aieKBaTHOCTH MOJIENIA U3MEPEHHS U aJJIeKBATHOCTH PE3YIbTATOB PEAYKIIUU.
33. Mogemu nuHamudeckux cucreM. OcoObie Touku. budypkamuu. JlmHaMudeckuit xaoc.
OproaudHocTh U nepemernnbanue. [lonarue o camoopranuzanuu. JlyuccunaTuBHbIe CTPYKTYPHI.
Pexxumebl ¢ obocTpeHuem.

Bonpocs! KaHAUIATCKOTO 3K3aMeHa
1. MaremaTueckue OCHOBBL. DJIEMEHThl TeOopHH (GYHKIUH W (YHKIHOHAIBHOTO aHaIM3a.
[Tonsitue mepst u wuHTerpana JleGera. Merpuueckue W HOPMHPOBAHHBIE TIPOCTPAHCTBA.
[TpoctpanctBa unTerpupyemsix ¢yakiuii. [Ipocrpancta CoboneBa. JIuHelinbie HelpepbIBHBIC
¢yuknuonansl. Teopema Xana - banaxa. JluneiiHble omepaTopbl. DJE€MEHTBI CHEKTPAJIbHOM
teopun. nuddepeHnnanbupie 1 MHTETpaibHbIE ONIEPATOPHI.
2. DKcTpemalibHBIE 3aqaud. BBIMYyKIbIH aHaM3. DKCTpeMallbHbIE 3a/ladd B EBKIMIOBBIX
IIPOCTpaHCTBAaX. BeImykible 3agayd Ha MHHMMYM. MartemaTtudyeckoe NpOrpaMMHUpPOBAaHHUE,
JMHENHOe MpOorpaMMHUpPOBaHUE, BBITYKIIOE MPOrpaMMHUpOBaHuE. 3a1auyud Ha MUHUMaKc. OCHOBBI
BAPUALIMOHHOI O UCYUCIICHHUS.
3. 3amaum onTtuManbHOTO ynpaBieHus. [lpuHiun makcumyma. IlpuHIUN ITUHAMHYECKOTO
IIPOrpaMMUPOBAHUS.
4. Teopus BeposiTHOCTEH. MaTemaTnueckas CTaTUCTHKA. AKCHOMAaTHKa TEOPUU BEPOSATHOCTEM.
BeposTHOCTB, yC10BHas BEpOATHOCTh. He3aBUCHMOCTS.
5. CnydvaiiHble BEJIWYMHBI W BEKTOPHI. DJIEMEHTHl KOPPEISLMOHHON TEOpUM CIydalHbIX
BEKTOPOB. DJIEMEHTBI TEOPUH CIIydalHBIX MpoLeccoB. ToueuHOe M MHTEPBAJIbHOE OLICHUBAHUE
apaMeTpoB pacHpeesIeHNs. DIEMEHTbl TEOPUH MPOBEPKH CTATUCTUUYECKUX THIIOTE3. DIEMEHThI
MHOTOMEPHOTO CTaTHUCTUYECKOro aHain3a. OCHOBHBIE TIOHATUS TEOPUU CTATUCTHYECKUX
pemeHnii. OCHOBBI T€OpUU HH(OPMALIUH.
6. Wudopmanmonneie TexHomoruu. IlpuHsATHe pemeHuii. OOmas mpoOiiemMa pemeHHs.
OyHKIMA 1OTEPh. baleCOBCKMI M MHMHUMAKCHBIA MOAXOAbl. METOH MOCIIeI0BaATEIBHOTO
MIPUHSATHS PELICHUS.
7. UccnemoBanwe omepanuii M 3aJa4d  MCKYCCTBEHHOTO MHTEIJIEKTa. OKCIEPTH3Bl U
HedopMasbHbIe MPOLEAYpPhl. ABTOMATH3alUsl MPOEKTHPOBaHUS. VICKyCCTBEHHBIN WHTEIIEKT.
PacnioznaBanue o0pasos.
8. KommnbroTepHble TexHOJOTHH. YHCICHHbIE METONbl. VHTEpHONAIUsS W anmpOKCHMAIUS
(GYHKUIMOHANBHBIX 3aBUCUMOCTEH. YwucieHHoe auQQepeHpoBaHne M HHTETPUPOBAHHUE.
YucneHHble METONbl TOWUCKA 3KCTpeMyMa. BrluucnurenbHble METONbI JIMHEHHOW anreOphl.
YucneHHele METOABI  pelleHuss cucreM auddepeHumanbHbiXx — ypaBHeHud.  CrutaiiH-
annpoKCUMallvs, HWHTEPHOJSALUS, METOJ KOHEYHbIX 3j1eMeHTOB. [IpeoOpazoBanus Dypee,
Jlarmaca, Xaapa u n1p. UucneHHbIE METOBI BEMBIIET-aHAIU3A.




13
9. BrruucnurenbHbIN JKcnepuMeHT. [IpuHIMIBI TOpOBENEHHS BBIYHUCIUTEIBHOTO
JKCIEpUMEHTa. Mozeinb, anropurM, nporpamma. AnropurMuueckue s3biku. IIpeacraBienue o
A3bIKaX MPOrPaMMHPOBAHUS BBICOKOTO YpOBHs. [lakeThl MpUKIaIHBIX IPOTPaMM.
10. Meroabl MaremMaThdeckoro mojenupoBaHus. OCHOBHBIE NPHUHIUIBI MaTeMaTHYECKOTO
MOJICJINPOBAHUA. JIEMEHTAapHbIE MAaTeMAaTHYE€CKME MOJEIM B MEXaHUKE, THAPOJUHAMHKE,
ANEKTPOAUHAMHUKE. YHUBEPCAIBHOCTh MATEMATHYECKUX MoJeneid. MeToabl MOCTPOEHUs
MaTeMaTUYeCKUX MoJIeleld Ha OCHOBE (PyHIaMEHTAJbHBIX 3aKOHOB IpUPObL. Bapuanuonnsie
IPUHLIMIIBI IOCTPOEHUS] MATEMAaTUYECKUX MOJEIEN
11. Metonbl  WMCCIEOBaHUS  MaTEeMaTHYeCKMX  Mojnened.  YcroWuuBocTh.  [IpoBepka
aJIeKBaTHOCTU MaTEMATUUYECKUX MOJEIIEH.
12. MaremaTuueckue MOJETM B HAYYHBIX HCCIEIOBaHUSAX. MaTemMaTuyeckue MOJeNH B
CTaTUCTHYECKOW MEXaHUKE, IKOHOMHKE, OMOJIOrHU. MeToIbl MaTeMaTHYECKOTO MOICITUPOBAH U
MU3MEPUTENIbHO-BBIUUCIUTEIBHBIX CUCTEM.
13. 3amaum penykiuu K wuaealbHOMYy mpuOopy. CHHTE3 BBIXOJHOTO CHUTHAJIa HACaIbHOTO
npubopa. [IpoBepka aieKBaTHOCTH MOJIENIM U3MEPEHHS U aJIEKBATHOCTH PE3YJIbTATOB PEAYKIIUU.
14. Mopenu nuHammueckux cucteMm. OcoOble Touku. budypkammm. uHamudeckuii xaoc.
OproauyHoOCTh U nepememuBanue. [lonstue o camooprannzanuuu. JluccunaTuBHbBIE CTPYKTYPHI.
Pexxumel ¢ obocTpeHuem.
15. MaremaTtnueckoe MojeaupoBaHue (OcHOBHbIe MOHsATHS). [loHATHE O MOIETMpPOBAHUH
00BEKTOB.
16. MaremaTndeckoe ¥ pU3HIECKOE MOJCITHPOBAHUE.
17. MaremaTtuueckas Mozesib. OCHOBHBIE OTIPEICTICHUSI.
18. Teoperuueckuii, SMOUPUUECKUNA U KOMOMHUPOBAHHBIN METOABI pa3padboTk MM.
19. ocromnctBa u Hemoctatku MM kak meroma. Cutyammu, B KOTOpeix MM  sBisieTcs
€MHCTBEHHBIM METOJO0M MO3HAHUS (IPUBECTH MIPUMEPHI).
20. SI3BIKM IPOTPaAMMHUPOBAHUS, IPUTOTHBIE IS pa3padoTku MM.
21. Knaccudukanus MaTeMaTHIeCKUX MOJIEICH
22. Mojenu CTaTUKU ¥ JUHAMUKA. Moienn JeTepPMUHUPOBAHHBIE U CTOXACTHUECKHE.
23. Mopenu ¢ pacripeielIeHHbIMU M COCPEI0TOUEHHBIMU ITapaMeTpaMu.
24. Mopenu cTalfmOHapHbIe, HECTAIlMOHAPHBIC M KBa3UCTAI[MOHAPHBIC
25. Cnoco6bl pa3pabOTKH MaTEMaTHUYECKON MOJIEINH.
26. DTtambl pabOTHI HaJl MATEMATHUECKON MOJICITBIO.
27. ANeKBaTHOCTb MaTEeMaTHYECKOM MOJIENN pealbHOMY OOBEKTY.
28. HanpaBieHus pa3BUTHS MAaTEMaTHYECKOTO MOJICIIUPOBAHUS
29. HampaBieHusi pa3BUTHS MaTEMaTHUECKOTO MOJENMPOBaHMUS B Hayke (du3uka, XUMHU,
OMOJIOTHS U T.11.).
30. HampaBnenus pa3BUTHS MaTEeMaTHUYECKOT0 MOJIEIMPOBAHUS B 00pa30BaHHH.
31. HampaBnenus pa3BUTHS MaTeMaTHUECKOTO MOJICITMPOBAHNUS B HAYKE U IPOU3BOJICTBE.
32. O0630p TUIIOBBIX IPHUEMOB U METOJ0OB MAaTEMaTHUECKOT0 MOJIEIUPOBAHUS.
33. MeToapl pemieHHss YpaBHEHHUS C OJHOW TEPEeMEHHOW. DTambl pelIeHUs: OTHCICHHE WU
yTOUYHEHHE KOpHEW. MeTo/lbl YTOUHEHUSI KOpHEeH (METO/ MOJIOBUHHOTO JIEIEHUs,, METOJ| XOp/,
METOJI KacaTeJIbHbIX, METOJ MPOCTOM HTepaluu, KOMOMHUPOBAHHBIM METON). AJNTOPUTMBI U
IIPOrpaMMbl METO/IOB.
34. YcnoBuss OCTaHOBKM METOJOB. MeToa pemeHus  CHCTeM JIMHEWHBIX YpaBHEHHI.
Anroputmsl ['aycca u urepanuii. AITOpUTMBI M IPOTPAMMBI METOIOB.
35. Metoasl  uMHTeprnoNupoBaHMs ~ (QYHKIMH  OAHOM M HECKOJNBKHUX  IEPEMEHHBIX.
WnTepnonsiimonnsie popmynsl Jlarpanka u Herotona. Ilapaboinueckoe MHTEPIIONIMPOBAHUE.
ANTOPUTMBI U IPOTPAMMBbI METOJIOB.
36. MeToapl BBIYHMCICHHUS WHTETPAJIOB W TPOHM3BOIHBIX. METOIBI MTPSIMOYTOJBHUKOB, XOP,
Cumncona, Monre-Kapio. Ilorpemnocty BerancieHnid. AIrOpUTMBL U TPOrpaMMBbl METO/IOB.
37. MeToapl KOPPEISIIMOHHOTO M PErPEeCCHOHHOTO aHajiuu3a. AJTOPUTMBI W TPOTPAMMBI
METOJIOB.
38. Metonsl pemeHus audQepeHnHanbHbBIX YpaBHEHHWH W WX CHUCTEM. AJTOPUTMBI U
IIPOrpaMMbl METO/IOB.
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39. MopenupoBanue KJIACCUYECKHX pacrpeaeieHuin BEPOSATHOCTH. Mertobl
CTOXACTHUYECCKOT'O MOI[GJII/IpOBaHI/ISI. AJII‘OpI/ITMBI nu HpOI‘ paMMBI METOOOB.
40. OO6mas kmaccuukanus METOJ0B ONTHUMHU3ANKMKH. MeTObl TUHEHHOTO MPOrPaMMHUPOBAHUS.
ANTOpUTMBI U IPOTPaMMBbI METOJIOB.
41. Metoapl HETUHEHHOTO TPOTrPAMMHUPOBAHKS. AJITOPUTMBI U TIPOTrPAMMBbI METOIOB.

Tunosele 3a1aHUs Ul KAHAUAATCKOTO YK3aMeHa
Pemenue skcTpemManbHbIX 3a/1a4 B €BKJIMIOBBIX IPOCTPAHCTBAX.
Pemenue 3a1ay onTUMaIbHOTO YIIPABJICHUSI.
Pemenue TUNOBBIX 3a7a4 10 HAXOXKIAECHUIO BEPOSATHOCTH.
Pemenune 3a1ay METO10M MOCIIEIOBATEIBHOTO IPUHATHUS PELLICHUN
Pemenue nmuddepeHnmanbHbIX ypaBHEHUH C IIOMOIIBI0 OCHOBHBIX YMCIIEHHBIX METOJIOB
[IpoBepka aieKBaTHOCTH KOHKPETHOW MAaTeMaTHUYECKONW MOJEIIH.

SoukhwnE

4.4 Illkana oneHUBAHUA MPOMEKYTOYHOM aTTeCTAMU

3aueT
OneHka Komnerennuu | Jleckpuntopsl (ypOBHH) - OCHOBHBIC IPH3HAKH OCBOCHHSI
(Tokazarenu JOCTHKCHUS Pe3ysIbTaTa)
«3a4TEHO» OIIK-1 JleMOHCTpHUpYeT BBICOKHI YPOBEHb 3HAHUH COBPEMEHHBIX

METOA0JIOTMYECKUX OCHOB MCCIIE0BATENIBCKON 1EATEIBHOCTU B
chepe  MHGOpPMATUKM U  BBIYMCIUTEIBHOM  TEXHHUKH,
MMPOCIICIKUBACT MCKIUCHUITJIMHAPHBIC cBsa31u.B monHoMm o0beme
BJaJiIe€T COBPEMEHHbIM MHCTPYMEHTapueéM M  HaBbIKAMU
UCCIICIOBATEIILCKONW JEATENBHOCTH B cdepe MHOOPMATHKH U
BBIYUCIIUTEIbHON TEXHUKH.

OTBeT MOCTPOEH JIOTUYHO, MaTepuall U3JIaraercs 4eTKo, SICHO,
XOPOIIUM SI3bIKOM, apT'yMEHTHPOBAHO.

OIIK-2 JIeMOHCTpHUpYET BBICOKMI YPOBEHb 3HAaHHM TEOPETHYECKUX
OCHOB COBPEMEHHBIX HH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B UCCIIEJOBATEIBCKON JESTEIIbHOCTH,
IIPOCIJIEKNBAET MEKIUCIUIUIMHAPHBIE CBS3H .

B monmHom  o0Obeme  BiageeT  KyJAbTypoil — HAy4HOrO

HUCCICI0BaHUA B obmactu I/IH(I)OpMaI_II/IOHHO'
KOMMYHUKAIIMOHHBIX TEXHOJIOTHi u MaTeMaTU4ICCKOIro
MOZICIINPOBAHUA .

OtBer IMOCTPOCH JIOTUYHO, MaTCpHral U3JIaracrtcsa 4€TKO, SACHO,
XOpOUIUM S3bIKOM, apT'YMCHTUPOBAHO.

OIIK-4 JleMOHCTpUpYEeT BBICOKMH ypPOBEHb 3HAHUM  OCHOBHBIX
OPUHIUIIOB M METOJOB  OpPraHU3alMOHHOW  paboTh
UCCIIEI0BATEIbCKOTO KOJIJICKTHBA, MIPOCIIEKUBAET

MEXIUCLHUIIIIMHAPHBIE CBSA3H.

B nonnom o0bveme BiiasieeT COBpeMEHHBIM HHCTPYMEHTapUEM U
HaBBIKAMU OPIraHU3alMOHHOW pabOThl HCCIEI0BATENHCKOTO
KOJIJIEKTHBA.

OTBeT NOCTPOEH JIOTUYHO, MaTepHall U3JIaraeTcs 4eTKO, SICHO,
XOPOILIUM SI3bIKOM, apTYMEHTHPOBAHO.

[1K-2 B mnonHOM oO0beme BianeeT HaBBHIKAMU pEIICHHS 3ajad,
CBS3aHHBIX C YHCICHHBIMH METOJaMUd M KOMIUICKCAMM
Mporpamm.

JleMOHCTpHUpYET 3HaHHE W MMOHUMAHWE OCHOBHBIX MOCTPOCHHI
ITOPUTMOB B 13791 () KOMILIIEKCOB poOJIeMHO-
OPHUEHTHPOBAHHBIX MPOTPAMM; BHJIOB KOMIUIEKCOB MPOTPAMM,
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WX OCOOCHHOCTH U CITOCOOBI TOCTPOCHUSI.
Ha Bompocsl oTBe4aeT KpaTko, apryMEHTHPOBAHO, YBEPEHHO,
10 CYIIECTBY.

«HC 3a4YTCHO»

OIIK-1

JlemoHCTpHpyeT ciaOblii  ypOBEHb 3HAHWM COBPEMEHHBIX
METOJI0JIOTUYECKUX OCHOB MCCIIEA0BATENbCKON IEATENbHOCTH B
cdepe nHPOPMATUKH U BHIYUCTUTEIILHON TEXHUKH.

He MoeT BbIIETUTh MEXKIUCIUIUIMHAPHBIC CBS3U.

He wmoxer npoaeMOHCTpUpOBaTh BIIAJIEHUE COBPEMEHHBIM
WHCTPYMEHTAapUEeM M  HaBbIKAMHU  HCCJIEI0BATEIbCKOM
NIEeSTENIbHOCTH B cdepe HHPOPMATHUKU U BBIUYHUCIUTEIBHOM
TEXHUKH.

HeyBepeHHO M JOTrMYeCKH HEMOCIEAOBATENbHO U3Jaraer
MaTepual.

OIIK-2

JleMoHCTpHUpYeT cna0blii ypOBEHb 3HAHUH TEOPETHUYECKUX
OCHOB COBPEMEHHBIX HH()OPMAIMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTHI B HCCIIEI0BATENbCKOM NEATEIILHOCTH.

He MokeT BpIIETUTh MEXIUCIUTUIMHAPHBIC CBS3H.

He wMoxeT mnpoaeMOHCTpUpPOBATh BIAJCHHE KYJIbTYpOU
HAay4yHOTO0 HCCIIEJJOBaHMs B o0nactu  HUH(OpPMaLMOHHO-
KOMMYHHUKAITUOHHBIX ~ TEXHOJOTMH U  MaTeMaTHYeCKOro
MOJIETTUPOBAHUS .

HeyBepeHHO M JIOTHMYECKM HEMOCIEAOBATENbHO U3Jaraer
MaTepual.

OIIK-4

JlemoHCcTppyeT  cnabblii  ypoBeHb  3HAaHHMH  OCHOBHBIX
OPUHIUIIOB M METOJOB  OpPTraHU3alMOHHOH  paboThI
HCCIIE0BATEIBCKOTO KOJIEKTUBA.

He mMoxeT BpIAENUTD MEXAUCHUIIIIMHAPHBIE CBA3H.

He MoxeT npoaeMOHCTPUpPOBaTh BIIAJEHUE COBPEMEHHBIM
MHCTPYMEHTApUEM M HaBbIKAMHM OPraHU3alMOHHOW padoThI
HCCIIEN0BATEIBCKOr0 KOJUIEKTUBA. HeyBepeHHO M JIOTMYecKHu
HEIOCJIEI0BATEIbHO U3JIaraeT MaTepual.

[1K-2

He wmoxer MNpOoACMOHCTPHUPOBATH BJIaACHHUC HaBbIKaMH
pemiCHusd 3aaad, CBA3aHHBIX C YHCICHHBIMH MCTOAAMU U
KOMIUJICKCAMU ITPpOrpaMM.

He wmoxer NpoaACMOHCTpHUPOBATL 3HAHHMEC U [MOHUMAHHC
OCHOBHBIX HOCTpOeHI/Iﬁ AITOpUTMOB B BHJC KOMIIJICKCOB
HpO6J'[€MHO-OpI/IeHTI/Ip0BaHHBIX nporpamMmm; BUAOB KOMILJICKCOB
nporpamm, ux 0COOEHHOCTH U CITIOCOOBI IMOCTPOCHUA.
HCHpaBI/IJ'II)HO OTBCYACT Ha TIIOCTABJICHHBLIC BOIIPOCHI HIIN
3aTPpYAHACTCA C OTBETOM.

KanangaTrckuii s5K3aMeH

OrueHka

Kommerenimmn

Heckpunrtopsl (ypoBHH) - OCHOBHbIE MPHU3HAKH OCBOCHMS
(mokaszaTenu JOCTH)KEHHUS pe3yJIbTaTa)

«OTIINYHO

OIlK-1

JleMOHCTpHpyeT  BBICOKMH  YpOBEHb  3HAaHHU  TEOpPHUHU

COBPEMEHHBIX METOI0JIOTUYECKUX OCHOBax
HCCIIEIOBATENbCKON N1eATEeIbHOCTH B cdepe MH(POPMATUKU U
BBIUMCIIUTEIBHON TEXHUKH AHAIU3UpyeT COBPEMEHHBIE

METOJO0JTOTHYECKHUEC OCHOBBI HCCHGJIOB&TCHBCKOﬁ JACATCIIBHOCTH
B C(pepe PIH(I)OpMElTPIKH W BBIUMCIHTEIBHOM TEXHUKH,
IMPOCIICI)KUBACT MCKIUCHUITIIMHAPHBIC CBA3U

OtBer IIOCTPOCH JIOTUYHO, MaTCpUAJl U3JIAracTtcsa 4C€TKO, SACHO,
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XOPOILIUM SI3bIKOM, apTYMEHTHPOBAHO

OIIK-2

JleMOHCTpHUpyeT  BBICOKM  YpOBEHb  3HAaHUW  OCHOB
COBPEMEHHBIX UH(HOPMAIMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOTUH B UCCIICAOBATEIILCKOM JESITEIIHHOCTH.
AHanu3upyeT 3aKOHOMEPHOCTH  Pa3BHTHS  COBPEMCHHBIX
UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHH,  Jaer
OIICHKY A (EKTHBHOCTH HCIONB30BAHKUS MaTEMaTHYCCKHX
MoJeNnell B TPEIMETHOM  00JacTH,  MPOCIICKHBACT
MEXKIUCIUTUTHHAPHBIC CBS3H

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

OIIK-4

CTpouT OTBET JIOTHMHO B COOTBETCTBHM C  IUIAHOM,
O0OHapyXMBaeT TIIyOOKOE 3HAaHHE TEOPETHYECKUX BOIPOCOB.
VBEpeHHO OTBEYaeT Ha JIOMOJIHUTENbHBIE Bompockl. [Ipu
OTBETE TPAMOTHO HCIIONB3YEeT HAYYHYIO JIEKCUKY. ACIHUpaHT
YCIENIHO CIPABIISIETCS C TPAKTHYECKUM 3a/IaHHEM.

[1K-2

JleMOHCTpUpYET BBICOKMI YpPOBEHb 3HAHHM 00 OCHOBHBIX
MOCTPOCHUSAX AalTOPUTMOB B BHJE KOMIUIEKCOB IPOOJIEMHO-
OPUEHTHUPOBAHHBIX MPOrPAMM; BUAAX KOMIUIEKCOB MPOrpamM,
UX 0COOEHHOCTAX M CIIOCO0aX MOCTPOCHUS

AHaM3UpyeT TPUHIUIBI TOCTPOCHHUS AJITOPUTMOB B BHUIE
KOMIUIEKCOB MPOOJIEMHO-OPUEHTUPOBAHHBIX MPOTPaMM; BHUIbI
KOMIUIGKCOB ~ MPOTpaMM, HMX OCOOCHHOCTH H  CIOCOOBI
MIOCTPOEHHUS;  CUHTE3UPOBATh  MATEMAaTHYECKUE  MOJEIHU
MPEeIMETHOM 00JIacTH

OTBeT NOCTPOEH JOTUYHO, MaTepUall U3J1araercs 4eTKo, sICHO,
XOPOILHM SI3bIKOM, apT'YMEHTUPOBAHO

«XOopoaio»

OIIK-1

JleMOHCTpHpYyeT  BBICOKMH  ypOBEHb  3HaHMH  TeOpuUHu
COBPEMCHHBIX METOOOJIOTMYCCKUX OCHOBax
UCCIIEIOBATEIbCKON JEATENbHOCTH B cdepe MHPOPMATHKH U
BBIYHCIIUTEILHON TEXHUKH

AHanu3upyeT  COBPEMEHHBIE METOJOJOTUYECKUE OCHOBBI
HCCJIEIOBATENIbCKON N1eATEIbHOCTH B cdepe MH(POPMATUKU U
BBIUNCIIUTEIbHOU TEXHHKH, IIPOCIIEKUBAET
MCKIUCHUIITIMHAPHBIC CBA3HM, HO JOIMYCKACT HC3HAYWTCIIbHBIC
OLIMOKH

OTBeT MOCTPOEH JIOTUYHO, MaTepHuall MU3JIaraercs 4eTKo, SICHO,
XOPOILIUM SI3bIKOM, apTYMEHTHPOBAHO

OIIK-2

JleMOHCTpHpYET TOCTaTOYHO BBICOKMH YPOBEHb 3HAHWI OCHOB
COBPEMEHHBIX UH(POPMALIMOHHO-KOMMYHHKALIMOHHBIX
TEXHOJIOTHI B UCCIIEIOBATEIbCKON AEATEIBHOCTH.
AHanu3upyeT 3aKOHOMEPHOCTH  pa3BUTHA  COBPEMEHHBIX
MH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTUH,  Jaer
OLIEHKY 3¢ (EeKTUBHOCTH HCIHOJB30BAHUSA MAaTEMaTUYECKHX
Mozene B mpeaMeTHOM — obunactw, MIPOCIIEKUBAET
MEXIUCHUIITIMHAPHBIE CBSI3U, HO IIPOCIIEKUBAIOTCS HEKOTOPHIE
HETOYHOCTHU

Bompocsl, 3amaBaeMble  IIPENOAABATENIEM, HE  BBI3BIBAIOT
CYIIECTBEHHBIX 3aTPyIHEHUN

OIIK-4

CTpouT OTBET AOCTATOYHO JIOTUYHO B COOTBETCTBUU C IUIAHOM,
OOHapy)KMBaeT XOopollee 3HAaHHE TEOPETHYECKHX BOIPOCOB.
VYBepeHHO OTBEYaeT Ha JONOJHHUTEIbHBIE BOMPOCHI, HO
MPOCIICKUBAIOTCS HEKOTOPhIE HETOYHOCTH. ACIMHUPAHT XOPOIIO
CHPABJISIETCS C MPAKTUYECKUM 3aJIaHHEM.
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[1K-2

JleMOHCTpHUpYET XOpOIIMil YpOBEHb 3HAHUH 00 OCHOBHBIX
MNOCTPOCHUAX AJITOPUTMOB B BHUAC KOMIIJICKCOB HpO6JICMHO-
OpPUEHTUPOBAHHBIX MPOTpamMM; BUAAX KOMIUIEKCOB MPOTPAMM,
UX 0COOCHHOCTSIX U CIIOCO0axX MOCTPOCHUS

AHanu3upyeT NPUHLUIBI MOCTPOCHUS aNTOPUTMOB B BHUJEC
KOMIIJIEKCOB TPOOJIEMHO-OPUEHTHUPOBAHHBIX POTPAMM; BHIbI
KOMIUIEKCOB ~ MPOrpaMM, HMX OCOOCHHOCTH M  CHOCOOBI
MMOCTPOCHUS; CHUHTC3UPOBATH MAaTEMAaTU4YCCKHUEC MOACIn
MIpeIMETHOW 00JacTH, HO TPOCIEKHUBAIOTCS HEKOTOphIE
HETOYHOCTH

«yIlOBJIET-
BOPHUTEIBHO»

OIIK-1

JleMOHCTpHUpYEeT HEAOCTATOYHO BBICOKMM YPOBEHb 3HAHUU
Teopuu COBpPEMEHHBIX METOI0JIOTUYECKUX OCHOBax
UCCIIE/IOBATEIILCKON JEATENbHOCTH B cdepe MHOOPMATHKH U
BBIUHCIUTEIbHON TEXHUKU

C TpynoM aHaaM3UpyeT COBPEMEHHBIE METO/I0JIOIMUECKUE
OCHOBBI  HCCIIEZIOBATENILCKOM  JesITeNbHOCTH B cdepe
MH(POPMATUKU U BBIUYUCIUTEIBLHOW TEXHUKHU, IPOCICKHUBAET
MEXIMCUUIUIMHAPHBIE CBSI3U, HO JOIYCKAaeT HE3HAUUTEIbHbIE
OILINOKHU

OTBeT He Bceria JOTM4YHO BBICTPOEH, MaTepHuall uiaraercs 0e3
MPUMEHEHHS HAyYHOW TePMUHOJIOTUI

OIIK-2

JemoHcTpupyeT cradblii YpPOBEHb 3HAHUI OCHOB COBPEMEHHBIX
MH()OPMaAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUI B
HCCJIE0BATENIbCKOM 1€ATEIbHOCTH.

[IpakTHuecku He aHaJIM3UPYeT 3aKOHOMEPHOCTU pa3BUTHUS
COBPEMEHHBIX UH(GOPMaIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH, JaeT OLEHKY 3(P(PEKTUBHOCTH HCHOIH30BAHUS
MaTeMaTHYeCKUX  MoJened B MIpeIMeTHOW  obnacTw,
IIPOCIIEKUBAET MEXAUCLIUIIIIMHAPHBIE CBSI3H, HO
IIPOCIIEKUBAIOTCSA HEKOTOPBIE HETOYHOCTU

Bormpocsl, 3a/1aBacMble IIPETNOIaBaTEIIEM, BbI3bIBAIOT
CYLECTBEHHBIE 3aTPYIHEHUS

OIIK-4

CTpOI/IT OTBET MMOBEPXHOCTHO, HC BCECraa JJOTNYHO,
OOHApY)KUBAeT  TOBEPXHOCTHOE  3HAHME  TEOPETHYCCKHX
BOMpOCOB. HeyBepeHHO oOTBe4aeT Ha JOIOJHHUTEIbHBIC
BOIIPOCHI.

[1K-2

JleMOHCTpHUpYET TOBEPXHOCTHBIM  YpOBEHb 3HAaHUU 00
OCHOBHBIX ITOCTPOCHHUSIX QITOPUTMOB B BHUIE KOMILUIEKCOB
poOJIEMHO-OPUEHTUPOBAHHBIX MPOTPAMM; BHUJIaX KOMIUIEKCOB
MPOrpaMM, UX OCOOEHHOCTSX U CITOCO0aX MOCTPOCHUS

C TpyzoM aHaIM3UPYET MPUHIIMUITBI TOCTPOEHUSI aJITOPUTMOB B
BUJIE KOMIUIEKCOB MPOOIEMHO-OPUEHTUPOBAHHBIX IMPOrPaMM;
BHUJIBI KOMIUIEKCOB TPOTPaMM, WX OCOOCHHOCTH U CIOCOOBI
MOCTPOEHUS;  CHUHTE3UPOBAaTh  MATEMAaTHUYECKHE  MOJEIHU
IIPEAMETHOU oOnactu, MIPOCIIEKUBAKOTCS HEKOTOpbIE
HETOYHOCTH

«HCYIOBJICT-
BOPUTCIIBHO»

OIlK-1

JleMOHCTpUpYET  HU3KHUUI YPOBEHB 3HAHUW  TEOPHUH
COBPEMEHHBIX METOI0JIOTUYECKUX OCHOBax
HCCIIEIOBATENbCKON N1eATEeIbHOCTH B cdepe MH(POPMATUKU U
BBIUMCIUTEIbHON TEXHUKU

He moxer aHanu3upoBaTh COBpPEMEHHBIE METOJ/0JIOIMYECKHe
OCHOBBI ~ HCCIIEIOBATEIbCKOW  JEATENbHOCTH B cdepe
MH(OPMATUKU M BBIUYUCIUTEILHOW TEXHUKH, IMPOCIEKHUBAET
MEXIUCHUUIUIMHAPHBIE CBSI3M, HO JOINYCKAeT HE3HAYUTEIbHBIC
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OLIMOKH

B otBere OTCYTCTBYeT JIOTMKa, Marepuai wu3iaraercs 0e3
IIPUMEHEHHS HAy4YHOU TEPMUHOJIOTUU

He MoxxeT npuBecTy npuMepsl U3 PEAIbHON TPAKTUKHU

He MoxeT BBIASINTD MEXIUCHUIUIMHAPHBIE CBA3H

HeyBepeHHO M JIOTMYECKM HEIOCIIEI0BATEIbHO U3JIaracT
MaTepual.

OIIK-2

JleMOHCTpHUpYyeT HU3KUI YPOBEHb 3HAHUI OCHOB COBPEMEHHBIX
UH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH B
HCCIIEJ0BATEIbCKOM IeSITEbHOCTH.

He wmoxer mnpoaHanu3upoBaTh 3aKOHOMEPHOCTH DPa3BUTHUS
COBPEMEHHBIX MH()OPMaAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH, JaeT OUEHKY 3(P(PEKTUBHOCTH HCHOIH30BAHUS
MaTeMaTU4eCKUX  MoJene B mpenMeTHoW  oOnacTw,
MPOCIIE)KUBACT MEXTUCIUIUTHHAPHBIE CBSI3H, HO
IPOCIIEKHUBAIOTCS] HEKOTOPBIE HETOYHOCTH

HenpaBuibHO OTBE4aeT Ha MOCTaBJICHHBIE BOMPOCH WIIH
3aTPYIHSACTCS C OTBETOM

OIIK-4

Ctpour OTBET NOBEPXHOCTHO, HE JIOTUYHO, OOHApy>KUBAET
IIOBEPXHOCTHOE 3HAaHME TEOpeTHYeCKUMX BompocoB. He
OTBEYAET HA JONOJIHUTEIbHbIE BOIPOCHI.

[1K-2

JleMOHCTpUpYeT HU3KHH YPOBEHb 3HAaHUH 00 OCHOBHBIX
MMOCTPOCHUAX AJIITOPUTMOB B BHUAC KOMIIJICKCOB HpO6HeMHO'
OPHEHTHPOBAHHBIX MPOrPaMM; BHIaX KOMIUIEKCOB IPOTPaMM,
UX 0COOEHHOCTSX U CII0CO0aX MOCTPOECHHUS

C TpynoM aHamu3upyeT MPUHLUIBI TOCTPOCHUS alTOPUTMOB B
BUJC KOMIUIEKCOB NPOOIEMHO-OpPUEHTHPOBAHHBIX ITPOTPAMM;
BU/IBI KOMIUIEKCOB IIPOrPaMM, MX OCOOGHHOCTH M CIIOCOOBI
MMOCTPOCHUA, CUHTE3HUPOBATH MAaTEMaTUYCCKUEC MoaeIn
OpeIMETHOM  00JIacTH,  TNPOCJIEKUBAIOTCS  HEKOTOphIE
HETOYHOCTH

5. Y4eO6Ho-MeToanueckoe U HH(pOpMANMOHHOE 0O0ecneyeHue TUCHUIINHBI.

5.1 OcHoBHasi JuTEpaTypa
1. OcunoBa H.B. Maremarnueckoe MOJIETUPOBAaHUE OOBEKTOB M CHCTEM

yrpaBieHus [DNeKTpoHHbIN pecypce]: yuebHoe mocobue/ OcunoBa H.B.— DnekTpoH. TEKCTOBBIE
nmanHele.— MockBa: Uzmarensckmit lom MUCuC, 2019.— 67 c— Pexum pgocryma:
http://www.iprbookshop.ru/98193.html

2. JanunoB A.M. Marematnyeckoe M KOMIBIOTEPHOE MOJAEIHUPOBAHUE CIIOKHBIX
CUCTeM [DNEeKTpOHHBIA pecypc]: yueOHoe mocobue/ [lanmnoB A.M., 'appkuna W.A., Jlomke
O.P.— DOnekTpoH. TekcToBble NaHHble.— l[len3a: IleH3eHCcKni roCcy1TapCTBEHHBI YHUBEPCUTET

apxXuTeKTypel u cTpoutenbctBa, OBC ACB, 2011.— 296 c.— Pexum pgocryma:
http://www.iprbookshop.ru/23100.html.
3. KymarynoB b.T. OCHOBBI MaTeMaTUYECKOTO ¥ KOMITBIOTEPHOTO MOJIEIUPOBAHHUS

€CTECTBEHHO-(U3NYECKUX MpoLEeccoB [DneKTpoHHbIH pecypc]: yueOnux/ XKymarymos Bb.T.,
A6munbexkoB VY.C., HcaxoB A.A.— DIeKTpOH. TEKCTOBbIe HaHHBbIe.— Anmarbl: Kazaxckuii

HAIlMOHANIBHBIA ~ yHUBepcUTeT uM. anb-®Papadbm, 2014.— 208 c— Pexum npocryma:
http://www.iprbookshop.ru/93588.html.
4. baxsano H.C. Uucnennsle METOAb! B 33a4ax U YOPAKHEHUSX [DIEKTPOHHBIN

pecypc]: yuebHoe mocobme/ baxpamoB H.C., Jlamua A.B., UmxonkoB E.B.— DuektpoH.
TekcToBble naHHble.— MockBa: BMHOM. Jlabopatopust 3nanuii, 2015.— 241 c.— Pexum
nocryna: http://www.iprbookshop.ru/12282.html.


http://www.iprbookshop.ru/98193.html
http://www.iprbookshop.ru/23100.html
http://www.iprbookshop.ru/93588.html
http://www.iprbookshop.ru/12282.html
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5. byiinaues C.K. IlpumeHeHHEe YHCIEHHBIX METOJOB B MaTEMAaTHYECKOM
MOJICTTUPOBAHUH [DNEKTPOHHBINH pecypc]: yueOHoe mocobue/ byitHaueB C.K.— DnekTpoH.
TeKCTOBBIe daHHbIe.— EkarepunOypr: Ypanbckuii ¢enepanpubiii yausepcutet, ObC ACB,
2014.— 72 c.— Pexum nocrymna: http://www.iprbookshop.ru/66195.html

6. MopenupoBaHue CHUCTEM M IIpoleccoB : yueOHuK miis By30B/ B. H. Bonkosa [u
np.] ; mon pemakumeit B. H. Bonkosoii, B. H. Ko3znoBa. — Mocksa : U3narensctBo OpaiiT,
2020. — 450 c.— (Bwicmiee o6OpazoBanme). — ISBN 978-5-9916-7322-8. — Tekcr

anextponHbii / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/450218.

5.2 JlomoJiHUTEbHAS JIUTEpPaTypa

1. MonenupoBaHue CUCTEM U TmporeccoB. [IpakTukym : ydeOHOe mocobue s By30B /
B. H. BonikoBa [u ap.] ; non penakuueit B. H. BonkoBoil. — Mocksa : U3natensctBo FOpaiit,
2020. — 295c.— (Bwicmiee oOpazoBanme). — ISBN 978-5-534-01442-6. — Tekcr
anextponHbii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/451288

2. Munaes E.H. Maremaruueckoe MOJETUPOBAaHUE B TEXHHUYECKOH  (PU3HKE
[DnekTpoHHbIi pecypc]: yueOnuk/ MunaeB E.H.— DiekTpoH. TekcToBbIe JaHHbIe.— CapaToB:
CaparoBckuil rocyiapcTBeHHbIN TexHuueckuil yausepceuretr umenu FO.A. INarapuna, 9bC ACB,
2019.— 267 c.— Pexxum nocryma: http://www.iprbookshop.ru/99261.html

3. 3ammsusik, B. E. Yucnenusie Metoasl. OCHOBBI HayYHBIX BBIYHUCICHHH : YYEOHUK H
npakTukyM it By30oB / B. E. 3amu3nsk. — 2-e u3z., nepepad. u gon. — Mocksa : M3garenscTBo
Opaiit, 2020. — 356 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-02714-3. — Tekcr
anektponHbiit // DBC ¥Opaiit [caiir]. — URL.: https://urait.ru/bcode/449891.

4. WBamkuH, F0.A. MynbTuareHTHO€ MOAETUPOBAHHE B MMUTAIIMOHHON CHCTEMeE
Simplex3 : yueOHoe mocodue / FO.A. Bamkus. — 2-¢ u3., 31eKTpoH. — Mocksa : JJaboparopus
3nanui, 2020. — 361 c. : wi.,1abmn., cxeM. — (Y4ueOHUK 715 BBICIIEH HIKOJbBI). — Pexxum gocTyma:
no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=595424

6. MarepuajbHO-TeXHHYECKOe of0ecneyeHHe NUCHMIIMHBI, MPOrpaMMHoOe o0ecleveHmue,
npogeccnoHaabHbIe 0a3bl JAHHBIX H HHPOPMALMOHHbIE CIIPABOYHBIEC CHCTEMbI

Jns mpoBeneHUs 3aHATUM MO JUCHUIUIMHE HEOOXOAMMO CIIEAYIoIIee MaTrepuagbHO-
TEeXHUYECKoe oOecrieyeHre: CrieliiaibHble MOMEIIEHUS s POBEACHUS 3aHATHH JEKIIMOHHOTO U
CEMHUHApPCKOT0 THWIIA, TPYNIOBBIX M HWHJMBUIYaJbHBIX KOHCYJIbTAIUi, TEKYLIEr0 KOHTPOJIS U
IPOMEXYTOYHOM aTTecTaluy, MOMEIIEHHUS JUIsl CAaMOCTOATENbHOM paboThI.

CneuvanbHble TNOMEUICHHS  YKOMIUIEKTOBAaHbI — CIIELIMAIM3UPOBAHHON MeOenpo U
TEXHUYECKMMHU CPEJICTBAMU OOyUEHUs, CIIy>KAIlMMU JUIs TIpeACTaBlIeHusl yueOHOH nHpopManun
00JIbI1ION ayIUTOpPUH.

Jns  mpoBeneHMs — 3aHATHM  JIGKIMOHHOTO — THMA  HCHOJB3YIOTCA  HaOOpHI
JEMOHCTPAIIMOHHOTO  000OpyAOBaHUs, OOECHeyuBarOUIe  TEeMaTUYeCKUe  HWIUIIOCTPALUU
(mpoekTop, HOYTOYK, 3KpaH/ HHTEPAaKTUBHAs JIOCKa).

[Tomemenust st caMOCTOSITENIbHOM paboThl OOydaroluXcs OCHAIEHBl KOMIBIOTEPHOMN
TEXHUKOH C BO3MOXKHOCTBIO MOJKIIOUEHHUS K ceTu «VHTepHeT» u obeclieueHHeM J0CTyma B
ANIEKTPOHHYIO UH(OPMAIIMOHHO-00pa30BaTeNIbHYIO Cpelly YHUBEPCUTETA.

JIeKTPOHHasi HH(OPMaLMOHHO-00pa3oBaTeIbHAS cpeaa
http://moodle.tsutmb.ru
B3aumonelicTBue npenojasaTess W aclUpaHTa B IPOLECCE OCBOEHUS AMCLUIIINHBI
OCYIICCTBIIACTCA MMoCpeaACTBOM My.]'IBTI/IMeJII/II\/'IHI)IX, TUINICPTCKCTOBLIX, CETCBhBIX,
TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJOTUH, HCIONb3YEMbIX B JJIEKTPOHHOH HH(POPMALMOHHO-
o0pa3oBaTesbHOI cpejie YHUBEPCUTETA.

JInueH3MOHHO0€E MPOrpaMMHoOe o0ecriedyeHne:
Onepanuonnas cucreMa Microsoft Windows 10 Home x64
Autodesk AutoCAD 2019
Autodesk Fusion360 2019


http://www.iprbookshop.ru/99261.html
https://urait.ru/bcode/449891
https://biblioclub.ru/index.php?page=book&id=595424
http://moodle.tsutmb.ru/
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Autodesk Maya 2019
Adobe Photoshop CS3
Microsoft Office IIpodeccuonanbusiii miroc 2007
Kaspersky Endpoint Security mist 6usneca — Crannmaprtabeiii Russian Edition. 1500-2499

Node 1 year Educational Renewal Licence

HNudopmanuoHHbie cipaBoYHbIe CUCTEMbI U NMpodeccuoHaIbHbIE 0a3bl JAHHBIX (B

TOM 4HcJIe MeKAyHapoaHble pedepaTUBHBbIEC 0a3bl JaHHBIX HAYYHBIX U31aHUI):

1.

o ko

© ®

10.
11.
12.

DnexkTpoHHbI  Karanor ®yHmameHnrtanbHoM OuOmmoreku TI'Y — URL: http:/
http://biblio.tsutmb.ru/elektronnyij-katalog/
Dnexrponnas 6ubmuorexka TT'Y — URL: https://elibrary.tsutmb.ru
OBbC «YHuBepcuterckas oubiamnoreka onnaitn»y - URL: http://www.biblioclub.ru
3BC «IPRbooks» - URL: http://www.iprbookshop.ru
OBC «Opaitt»: (BO u CIIO), Bxmroyas kojuiekuuto «Jlerengapusie kauru» - URL:
WWW.urait.ru
Hayunas snexkrponnas 6udaunorexka eLIBRARY.RU - URL: http://elibrary.ru
locynapctBenHass — mH(popManuoHHass  cuctema  «HamuoHanbHas — 3JIEKTPOHHAsS
oubmmoreka» - URL: https://H36.pd
[Mpesunenrckas 6ubmmoreka umenn b.H. Expumna - URL: http://www.prlib.ru
b/l m3narenscTBa SpringerNature

— URL_: https://link.springer.com/

— URL: https://materials.springer.com/

— URL: https://zbmath.org/

— URL.: https://goo.gl/PdhJdo - BT Nano
BJI ScienceDirect - URL.: https://www.sciencedirect.com/
BbJ1 Scopus - URL: http://www.scopus.com
BJI Web of Science
- URL:
WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID
=Q1qfWXIiB25bAcrIBPM&preferencesSaved
13. ApxusB Hay4YHBIX JKypHAJIOB 3apyOeKHBIX U3/1aTENIbCTB URL:

https://arch.neicon.ru

14.  Cnosapu ABBYY Lingvo x3 EBpomneiickast Bepcusi — yCTaHOBJIEHbI CTallHOHAPHO

Ha [IK TTY


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

