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ABTOp nporpamMmslI:

JIOKTOp TEeXHUYECKUX HayK, mpodeccop kKadeapsl MaTeMaTHIECKOTO MOJEIHUPOBAHUS U
nHpopmanmoHHbIx TexHojoruid Kopasepa O.A.

Pabouast mporpamma cocraBieHa B cooTBerctBuH ¢ PI'OC BO mo nHampabiieHHIO
noarotoBku 09.06.01 - MudopmaTtuka M BBIYMACIUTENbHAS TEXHHKA (YpOBEHb - MOJTrOTOBKA
KaJIpoB BhICIICH kBanupukaiuun) (mpukaz Munoopuayku P® ot 30 urons 2014 r. Ne 875.

Pabowas mporpamma mpuHATa Ha  3acelaHUM  Kadeapsl  MaTeMaTHYECKOTro
MOJICIIUPOBAHUS U MH(POPMAITMOHHBIX TeXHOJOoTHI «22» nekadpst 2020 rona, mpotokos Ne 4.
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1. lleam u 3aaa494 AUCHMIIJIMHBI
1.1 Ieap AMCOMIUIMHBI - CHCTEMATHYECKas M KOMILICKCHOW ampoOarius Hay4dHBIX
rUurnoTe3 B 001acT MH(MOPMATUKHM W BBIYHCIUTEILHONH TEXHUWKH; B aKTHBAllUd HAy4YHOTO
OOIICHUS COTPYJHHUKOB KaeApbl W acCHUPaHTOB, HMHTCPECYIOIIUXCA M 3aHUMAIOIIUXCS
Hay4YHBIMHU HUCCIIEAOBAHUSIMHU JAHHON TEMATUKH U UX TPUIOKCHUSIMHU.

1.2 Buapl ¥ 3a1a4u npoeccHOHAILHOM /1esITeJIbHOCTH 10 JHCHHUILIHHE:

Hayuno-uccienoBatenbckass ~ AeATeIbHOCT B 00jMacTM  (PYHKIIMOHUPOBAHUS
BBIYUCIUTEIBHBIX MAaIlIWH, KOMIUIEKCOB, KOMIBIOTEPHBIX CETEH, CO3/laHUs JJIEMEHTOB U
YCTPOMCTB BBIYUCIUTENLHON TEXHUKH Ha HOBBIX (M3MYECKUX W TEXHUYECKHX MPUHIUNAX,
METOZIOB 00pabOTKM W HAaKOIUICHUS HWHPOPMALUHU, AJITOPHUTMOB, NPOTPaMM, S3BIKOB
OpPOrpaMMHUPOBAHUS U YEJIOBEKO-MAIIMHHBIX  HMHTepdeicoB,  pa3pabOTKH  HOBBIX
MaTeMaTHYECKUX METOJOB W CPEACTB MOJACPKKH HMHTEIICKTYaJIbHOM 0O0pabOTKM NaHHBIX,
pa3paboTku HHGOPMAITMOHHBIX U ABTOMATU3UPOBAHHBIX CHCTEM MTPOEKTUPOBAHUS U YIIPABICHUS
B IIPUJIOKEHUH K PA3IMYHBIM MPEAMETHBIM 00JIaCTsIM:

- MPUMEHEHHE MOJYYCHHBIX 3HAHUW TPU OCYIIECTBICHUU HAYYHBIX MCCIEIOBAaHUI B
o0acti MHOOPMAIIMOHHBIX CUCTEM H MPOLIECCOB,;

- ompeneieHue OO0JaCTH HAYYHBIX MCCIEJIOBAaHUN U TPOBEICHHE aHajIh3a COCTOSHUS
BOIIPOCA B UCCIIEYEMOM NMPEIMETHOM 001acTH;

- BBITIOJIHEHUE TEOPETUUYECKUX UCCIIEI0OBAHUM;

- pa3paboTKa METOIUK HKCIIEPUMEHTAIBHBIX UCCIICIOBAHUN;

- IPOBEJICHUE IKCIIEPUMEHTAIbHBIX UCCIIEI0BAHUM;

- o00paGoTka ® aHaMU3 pPE3YIbTATOB TEOPETUYECKHX M  OKCIEPUMEHTAIBHBIX
HCCIICIOBaHUM;

- NpUMEHEHHe WH(OPMAIMOHHBIX CHUCTEM W TPOIECCOB JUIS PEIICHHS HAYyYHBIX H
TEXHUUYECKUX, PYHAAMEHTAIbHBIX U MPUKJIAJHBIX TPOOIIEM;

- W3y4eHHE TPOTPaMMHOIO OOECICYEeHHUSI CPEICTB BBIUMCIUTEILHOW TEXHUKH U
ABTOMATH3UPOBAHHBIX CHCTEM (IIPOTPAMMBI, TPOTPAMMHBIE KOMIIEKCHI M CHCTEMBI);

- U3yYeHHE TEOPETUYECKHUX, TEXHHUYECKUX, MPOTrPaMMHBIX, HH(POPMALMOHHBIX,
JMHTBUCTHYECKHX, OPraHNU3aI[MOHHBIX ¥ TIPABOBBIX ACIIEKTOB obecneueHus ()yHKIIMOHUPOBAHUS
CHCTEM U pealln3alluyi NpOoILecCOB TeHepaluu, coopa, XxpaHeHus, 00pabOTKH, MMOUCKa, epeladH,
NPEeJICTaBICHUS U BOCIIPOU3BEICHUS HH(pOpMaIum;

- U3y4yeHME METOJIOB  COBEPILIEHCTBOBAHHMS W  MOBBILEHUS  IPPEKTUBHOCTH
(GYHKIMOHUPOBAHUST MH(POPMAITMOHHBIX TEXHOJOTMHA W CHCTEM, a TAaK)Ke CHCTEM YIpPaBICHUS
UH(POPMALIMOHHBIMU PECYPCAMU;

- pa3paboTka, 000CHOBaHUE U TECTUPOBAHHUE YPPEKTUBHBIX BEIUUCIUTENEHBIX METOJIOB C
IPUMEHEHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHII.

1.3 B pe3yabTare OCBOCHHMS [IMCHMIUIMHBI Yy O0y4alIIUXCH AOJLKHBI ObITH
copmMupoBaHbI cieayomMe KOMIIETEHIIUM:

Kox n HaumeHnoBanue IlnannpyemMsble pe3y/ibTaThbl 00y4eHHs 10 JUCHUILIMHE,
komnerenuun ProcC BO Heo0XoauMble 1Jisi GOpMUPOBAHMSA KOMIIETCHIMHU

3HaeT ¥ MOHUMAET:
- TEOpPETUYECKHE OCHOBBI COBPEMEHHBIX HWH(MOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX ~TEXHOJOTHMM B  HCCIIEIOBATEIbCKOM

OIIK-2 BnageHue KyJIbTypou
Hay4HOI'O0 MCCIIEIOBAaHUs, B

TOM qmcIie c
HCIIONIb30BAHUEM pesrensHoctr Ko 31(OIIK-2)

COBPEMEHHBIX Ymeer (cocoden Npo1eMOHCTPHPOBATD):
MH(OPMAIHOHHO- - [PUMEHSTH COBPEMEHHbIE I/IH(I)OpMaLII/IOHHO:
KOMMYHHKAIHOHHBIX KOMMYHUKAI[MOHHBIC TEXHOIOTHH B  HCCIEIOBATEIbCKOM
TeXHOIOTHi nestensHocTH Koa Y1(OIIK-2)

Baangeer:
- KYOBTYpOH Hay4yHOTO WCCIEIOBaHUS B  00IacTu




MH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOIOTUI 51
Maremarudeckoro mozgenupoBanus Kox B1(OITK-2)

OIIK-4
OpraHu30BaTh
HCCIJIEI0BATEIBCKOTO
KOJUICKTUBA B HAy4YHOU
OTpaciad, COOTBETCTBYIOILIEH
HaIIPaBJICHUIO MIOJrOTOBKHU

T'oToBHOCTE
paboty

3HaeT U MOHHUMAaeT:

- OCHOBHBIE METO/bl OPraHU3alNH KOJUIEKTUBHON HAy4YHOU
nestenproctr Kox 31(OINK-4)

- TEXHOJIOTUM OOMEHa TMPOAYKTAMHU HWHTEIUICKTYaIbHOM
JIEATCIbHOCTH B MPOIECCE  HAY4YHOTO  HCCIIEIOBAHUSA
Kon 33(OIIK-4)

Ymeer (cmoco0eH nNpoieMOHCTPUPOBATD):

- OpraHu3oBaTh pabOTy HCCIETOBATEIBCKOIO KOJIJICKTHBA B
HAay4HOM  OTpaciy,  COOTBETCTBYIOLIEH  HANpaBICHUIO
MOATOTOBKM,  HCIOJIb30BaThb  COBPEMEHHBIE  METOJAbI U
TEXHOJIOTUU HAyYHON KOMMYHHUKAIIMU Ha TOCYAapCTBEHHOM U
uHoctpanHoM si3bikax Kox Y1(OITK-4)

Baapeer:
-METOaMU M  CIECLMAIU3UPOBAHHBIMU  CPEICTBAMH VIS
KOJUIGKTUBHOW  aHAJIMTUYECKOM  pabOTBl M  HAyYHBIX

UCCIIEIOBAaHUM, KYyAbTYpoill 3(QPEeKTUBHON pabOThl B pekKHME
coTpynHuuecTBa 1o HayuHou npodneme Kox B1(OIIK-4)

-pUeéMaMu  aKTUBHOTO OOINEHUS M B3aUMOJEUCTBUSA C
paznuuHbIMU onmoHeHTamMu u perunuentamu Koa B2(OIIK-

4)

I1K-6 ['otoBHOCTH K
UCIIOJIb30BAHUIO u
COBEPIIICHCTBOBAHUIO
AHATTUTHYECKHX,
HPOLICAYPHBIX,
MHQOPMAIIMOHHBIX  MOJIEINeH
MpeAMETHOMN obnacTu
(cuctem HOPUHATHUSL

IPYIIIOBBIX PELIEHUH, CUCTEM
MIPOEKTUPOBAHUSA OOBEKTOB U
MIPOIIECCOB, IKCIEPTHBIX
CHCTEM U JIp.), BKIHOYAaEMBbIX
B KOHTYP o0paboTKu
uHbOpMAllUM U TPUHATHUS
peleHuit

3HaeT M NOHUMaeET:
- OCHOBHbIEC NPHUHLHUIIBI MATEMAaTHYECKOTO MOJICIUPOBAHUS U
metonbl npunstus pemennii Ko 31(ITK-6)

Ymeer (cnoco0eH NPOIEeMOHCTPUPOBATH):

- HCIOJB30BATb MATCMATHUYCCKUC MOACIW B HAYYHBIX
WCCIEAOBAHUAX, MPUMEHATHh MOJYYEHHYIO TEOPETHUYECKYIO
633y A peIICHHA KOHKPCTHBIX IMPAKTHYCCKUX 3a1aqd KOJI
Y1(IIK-6)

Baapeer:
- HaBbIKAaMU IPUMEHEHMsI IPHUHIMIIOB MAaTEMaTHYECKOTO
MojenupoBanus nmpeametHoit ooinactu Kox B1(ITK-6)

[1K-8 I"'oToBHOCTE
pa3pabaThiBaTh u
OCYIIECTBIISTh HAyYHBIC
MIPOEKTHI B obnactu
MaTeMaTHYECKOIO
MOJIETTUPOBAHUS

MH(OPMALIMOHHBIX CHUCTEM U
IIPOLIECCOB

3HaeT M NOHUMaeET:

- TBOPYECKHE METOABI PELIEHUS HCCIENOBATEIbCKUX H
MPaKTUYECKUX 3a7lad B paMKaX Hay4YHO-UCCIIEOBATEIbCKON
nesirenprHocTH Ko 31(ITK- 8)

- o0Ome W YacTHble TpeOOBaHHUS K COJEP)KAHUIO HAYy4HO-
HCCIIeIOBATEeNbCKUX 3asBOK pa3HbIX THoB Kox 33 (IK- 8)

Ymeer (cnoco0eH NPOIEMOHCTPUPOBATH):

- KOJMYECTBEHHO  OINUCBHIBATH U  WHTEPIPETUPOBATH
nony4deHublie pe3ynbtarel Kox Y2 (IK- 8)

- hopmupoBaTh KOHTeHT HayuHOro npoekta Kox Y3(IIK- 8)

Baajaeer:
- HaBBIKAMHU COCTaBJICHHS Orojpkera HaydHoro mpoekta Koja
B2 (IIK- 8)




1.4 CoriacoBanue MeXIMCUUIVIMHAPHBIX CBsI3ed JUCUUIUIMH, NPAKTHK, HAyYHBIX
HCCIIEN0BAaHUN, 00ECIIEUYNBAIOIINX OCBOSHIE KOMIIETEHIIHIA.
Jucuunnuna «Hay4yHo-HccnenoBaTeIbCKUil CEMUHAp» JIOTUYECKH CBA3aHA C TaKUMH
JTUCUHUIITMHAMU, TPAKTUKAMH, HAYYHBIMH MCCIICTIOBAHUSMHU, KaK:
OIIK-2 — MareMaTniecKkoe MOJICITMPOBAHHE
OIIK-4 — HayuHo-uccnenoBaTesibcKas eI TeIbHOCTh

[IK-6 — Maremarndeckoe MmojaenupoBaHue, CHUCTEMbl HCKYCCTBEHHOTO WHTEJIJICKTA,
HckyccTBeHHBIE HEUPOHHBIE CETH
[IK-8 — Opraau3aninoHHO-METOIUYECKOe oOecleueHne HayYHO-HCCIe0BaTEIbCKOM

JACATCIIBHOCTHU B obnactu I/IH(bOpMaI_[I/IOHHBIX CHUCTCM U IIPpOLCCCOB

2. Mecto nucuumiinnel B ctpykrype OII acnupanTtypsbl:

Jucununnuna «Hay4yHo-nccienoBaTenbCKuii CEeMUHAP» OTHOCUTCS K BApUATUBHOW 4acTH
yuebnoro 1urana OIl mo HampaBnenmto noarotoBku 09.06.01 «Mudopmaruka wu
BBIUMCIIUTENbHAS TEXHUKa», poduiib — «HbOpMallnOHHBIE CUCTEMBI U ITPOLIECCHIY.

Hucnunnuna «HayuHo-uccnenoBaTebCKUi CeMUHApy U3y4aeTcsi BO 2 ceMecTpe.

3. O0béMm U coaeprkaHue TUCUUNINHBI
3.1 O0beM TUCHHUILIHHBI
Ounas popma oOydenus: 2 3.e.
3aounas popma oOydeHwus: 2 3.e.

Ounas popma | 3aounas popma
. oOyueHus oOyueHus
Bun yuebnoit paboTsl (}Blzero (zzero
YacoB) 4acoB)
O01mas TpyA10€MKOCTD IMCHUIIITHHBI 72 72
Konmaxmnas paboma (no yueoOHwvim 3aHAMUAM) 22 4
Jlextuu (JI) - -
[TpakTnueckue (cemunapckue) 3anarus (113) 22 4
JIaGopartopusie 3ansaTus (JI3) - -
Camocmosmenvras paboma (CP) 50 68
3auem




3.2 ConepixkaHue Kypca:

No HaszBanue Bun yuebnoli paboThl, yac. DopMBbI TEKYIIETO
T paszena/TeMsl (ounasi/3a04Has) KOHTPOJIA
M ) 113 713 CP
1. | Tema 1. ) 5/1 ) 13/17
Huckyccus, noknan
MaremaTuueckoe
MO/ICJIMPOBAHUE
nporecca
ayToCTaOMIN3aIuN
TEMIEPaTypbl B >KUBOU
TKaHU
2. | Tema 2. muranuonHas - 5/1 - 12/17 Jlvckyccust, TOKIa

MOJEJIb pa3BUTHSA
uH(pEKIMU Ha OCHOBE
areHTHOro IMOoJXxoJa H
BBIYMCIIUTEIIbHBIC
AKCIIEPUMEHTBI

3 | Tema 3. IlocraHoBka 6/1
OCHOBHBIX 3a71a4
MaTeMaTHYECKOTO
MOJICTTUPOBAHUE  TIpU
MYJIbTHAr€HTHOM
ITOX0JIE

- 12/17 Juckyceus, AoKIaz

4 | Tema 4.
Maremarnaeckue
MOJCIN T'eHESTHYSCKHUX
aJrOpUTMOB JUIST
napajuieIbHbIX
BBIYMCIIUTENLHBIX
MalllyH.,

- 6/1 - 13/17 Jluckyccust, T0KIa1

Tema 1. MaTemaTtuueckoe MO/IEIMPOBAHUE MPoLiecca ayTOCTa0MIN3alluK TEMIIEPaTyphl B
JKUBOM TKAHU

IIpakTH4eckoe 3aHATHE.

1. OcHOBHBIE [OMYIIEHMS, CIEIaHHbIE HMCXOAS M3 HMeroleicss (EeHOMEHOIOTHH s
pa3paboTKKU MaTeMaTHYECKOW MOJIENIN ayTOCTaOMIM3allii TEMIIEPaTyphl B )KUBOM TKaHU

2. YpaBHEHUS  MareMaTHYeCKOW  MOJENH  TNPEICTABISIIONIME  COOOW  CHCTEMY
Qg QepeHIMaIbHbIX YPAaBHEHUH B YACTHBIX MPOU3BOIHBIX

3. Pa3HOCTHBIE CXeMBI [T PEeUIeHUs] yPaBHEHUH MOJIENTH Ha KOMIThIOTEpE

3aaHus 1J151 CAMOCTOATEILHON padoThI:

1. Tlpoananu3upoBarh JOIMYILIEHUS MAaTEMAaTUYECKON MOIENH.

Tema 2. UMutanimoHHast MOJIENbh pa3BUTHS MH(EKIIMKA HA OCHOBE areéHTHOTO MOAX0a |
BBIUMCIIUTEIIbHBIE KCIIEPUMEHTHI
IIpakTH4eckoe 3aHATHE.
1. TTocraHoBKa 3ama4n MOACTUPOBAHUS PA3BUTHSI MHPEKIIUN HA OCHOBE MYJIbTHATEHTHOTO
rmoaxonga
2. Pa3paboTtka anropuT™Ma mporpaMMHOTO KOMILIEKCA.
3agaHus 1J151 CAMOCTOAITEILHOMH padoThI
1. Ilpoananu3upoBaTh pe3yabTaThl BEIUUCIUTEIbHBIX IKCIIEPUMEHTOB.
2. [Tpoananu3upoBaTh SMIIMPUYECKHE TAHHBIE, MOJIOKEHHBIE B OCHOBY MO/JIEIIH.



Tema 3. [locTaHOBKAa OCHOBHBIX 33]a4 MaTeMaTUUE€CKOT0 MOJICIUPOBAHKE MTPU
MYJIbTUAT€HTHOM TOJXO0/Ie

IIpakTHYeckoe 3aHATHE.

1. IlocranoBka 3amaud MOJEIUPOBAHUS Pa3BUTUS UH(PEKIIUN HA OCHOBE MYJIbTHAr€HTHOTO
noaxoja

2. [loctanoBka 3a1a4uu 7151 CTPYKTYPHOU UIACHTHU(DUKAIIH.

3aaHus 1J151 CAMOCTOATEIbHON padoThI

1. OOmas xapakTepucTHKa MYJIbTHAr€HTHOI'O MOJXOJa KakK CpelCTBa A pa3pabOTKH
MaTEeMaTUYECKUX MOJIEJIEH COIMAIbHBIX CUCTEM

2. [loctanoBKa 3a1a4uu JIsl MTapaMeTPUIECKOW UACHTU(DUKAIIH.

Tema 4. MaTemaTrueckne MOJIeIN T€HETHUECKUX aITOPUTMOB ISl TapaljiesIbHbIX
BbIYUCIIMTCIIBHBIX MAIlINH

IIpakTu4yeckoe 3ansATHE.

1. YHuBepcaJIbHOIO T'€HETUYECKOTr0 JIrOpuTMa KaK HHCTPYMEHTa JUIsl OIpEAeTeHUs
9KCTPEMYMOB (DYHIIMOHAJIOB B 33J]a4aX MaTeMaTUYECKOTO MPOrpaMMHUPOBAHUS

2. DOdQeKTUBHOCTH METOJOB  MAaTEMaTHYECKOrO0  MOJCIMPOBAHUS  I€HETHUYECKUX
AITOPUTMOB.

3agaHusA 1J151 CAMOCTOAITEILHOMH padoThI

1. OcHOBHBIE Ollepallii MaTEMaTUYECKOr0 MOJEIMPOBAHNS T€HETUUECKUX AT OPUTMOB.

2. Hpel/IMYIHeCTBO TCHCTUYCCKUX AJITOPUTMOB 10 CPABHCHUIO C TPAAUIIUOHHBIMU METOJaMU
HEJIMHEWHOTO MPOTPaMMHUPOBAHUSL.

4. KoHTpOJIb 3HAHUI 00y4alOIINXCH
4.1 ®opMbI TeKYLIEr0 KOHTPOJIA Pa00ThI ACMHUPAHTOB
1. Hduckyccus
2. Joxman

4.2 Tunossble 321aHUA TEKYIEr0 KOHTPOJISI

TunoBwie TEMBI JIOKIIAI0B
1. MaremaTuueckuii amnmapar HCHONb3YeMBbId ISl pa3paboTKU MaTeMaTH4eCKOW MOJENH
ayTOCTa0MJIN3alMK TEMIIEPATYPhl B ’KUBON TKAHH.
2. JlomymieHust MaTeMaTHYE€CKOW MOJIETH.
3. ®ynaaMmeHTaIbHBIC 3aKOHBI HCIIOJIB3yEeMbIC ITPU CO3/IaHUH MAaTEeMATUIECKON MOJICITH.
4. Omnpenenenre MyabTHATEHTHOTO MOAXO0/A.
5. JlomymieHus MaTeMaTUYECKOU MO Pa3BUTHS HHDEKITUN
6. dyHmaMeHTalTbHBIE 3aKOHBI HCIOJb3YyeMbIE TMPU CO3JaHHH MaTeMaTH4YeCKOW MOJETH Ha
OCHOBE MYJbTHAr€HTHOTO MOAX0/1a.

THIoBLIE TEMBI TUCKYCCUH
1. MaTtematuueckoe MOAECIMPOBAHKE MIPOIIECCa AyTOCTA0MIN3AIMH TEMIIEPATYPHI B )KUBOI
TKaHH.
2. UmutarmoHHass MoJelb pa3BUTHS HWH(PEKIMM HA OCHOBE areHTHOTO TOAXO0Ja |
BBIYHMCIIUTEIbHBIE IKCIIEPUMEHTHI.
3. IlocTaHOBKa OCHOBHBIX 3aJa4 MAaT€MAaTHYE€CKOTO MOJEIMPOBAaHUE MPHU MYJIbTUAr€HTHOM
MOJIXOJIE.
4. MaremaTH4ecKue MOJIENIN TeHETHUYECKUX AITOPUTMOB JJIsl MapaUIeNbHBIX BHIYUCIUTEIBHBIX
MAIIIHH.

4.3 IIpoMe:kyTOYHAsI aTTeCTALMSA M0 JUCHMILIMHE IPOBOAUTCS B (popMe 3auera.



Bompockel 3auera

1. Kakoi MareMaTHYeCKHI armapar UCIOJb3YeTCs JIJIs pa3padOTKH MaTeMaTHYeCKOW MOJICITH
ayTOCTaOMIIN3aIMU TEMIIEPATYPhl B )KUBOW TKAHU.

[Tepeunciure AOMYIIEHUS MATEMAaTHYECKON MOJICIIH.

Kakue ¢pynnameHTanbHbIe 3aKOHBI HCIIOIB3YIOTCS MPU CO3/IaHUU MAaTEeMAaTHUIECKOW MOJICITU
JlaiiTe onpe/iesieHne MyJIbTHAr€HTHOTO MOAX0/1a.

[lepeuncnure AOMyIMIEHUS MATEMATHYECKON MOJIEIIN Pa3BUTHUSI MHPEKIIUN

Kakue pyHaamMeHTaIbHbIC 3aKOHBI HCIIONB3YIOTCS MPH CO3JIaHUU MAaTeMaTHYCCKOW MOJIEITH
HA OCHOBE MYJIBTHATEHTHOTO MOIX0/A.

7.  ChopMymupyiTe MOCTAHOBKY 33Jla4i CTPYKTYPHOU HICHTU(PHUKAIIMU MTPH MYJIbTHATCHTHOM
MOJXOJIE.

8. CdopmymupyiTe TOCTAaHOBKY 3aJayd  IapaMETPUYCCKOM  HMJICHTU(UKALMKA  IIPH
MYJIBTHATC€HTHOM IMOXO/IC.

9. B uem 3akimoyaercs pernpe3eHTaTUBHOCTh MATEMAaTHUECKON MOEIH HPU MYJIbTHArCHTHOM
ITOJX0JIE

10. CdopmynupyiiTe MOCTAHOBKY 33Jaui CTPYKTYPHOH HIIEHTU(UKALUU TPU MYIbTHATEHTHOM
MOJXOIE.

11. CoopmynupyiiTe TOCTAaHOBKY  3aJauyd  [apaMeTPUYECKOH  HMICHTHU()UKANUU  TpH
MYJIBTHATCHTHOM ITOXOJIC.

12. B uem 3akitoyaeTcsi penpe3eHTaTHBHOCTh MAaTEMaTHUECKOW MOJICIU MPH MYJIbTHAT€HTHOM
ITOX0JIE

13. B 4yeM mnpeMMymIeCTBO TEHETHYECKHX AJITOPUTMOB IO CPAaBHEHHIO C TPAJUIIMOHHBIMH
METOJIaMHU HEIIMHEHHOTO MPOTrPaAMMHPOBAHHUS.

14. B yewm 3aKkiII04aroTCs Onepanus MyTaluu U 0Toopa.

15. Kaxkue nonoxurteiabHbie 3PPEKTHI MOKET MMETh BPEMEHHOW CIBUT MEXKIAY MyTalUed H
0TOOpOM.

SR

Tunosele 3aJaHUs JJIs 3a4eTa

1. Omnpenenute NPEeUMyIIECTBO T€HETUYECKUX AIITOPUTMOB O CPABHEHHIO C TPATUIIMOHHBIMU
METOJIaMHU HEJIMHEHHOTO MPOTrPaMMHPOBAHHS.

2. OnwuimuTe onepamnuu MyTaluu U oToopa.

3.  Omnpenenure NOIOKUTEIBHBIE YDPEKTHI MOKET UMETh BPEMEHHOHN CIIBUT MEXIY MyTalluei
U 0TOOpPOM.

4. CdhopmynupyiiTe TOCTAHOBKY 3a/1a4¥ CTPYKTYPHOU UACHTU(DUKAIMHA TIPH MYJIbTHATCHTHOM
HOJXO0JIE.

5. CdopmynupyiiTe TOCTaHOBKY  3aJaud  MapaMETPUYECKOW  HMJICHTUPHUKAIUA  TIPH
MYJIBTHAT€HTHOM MOXO/IE.

6. B dewm 3akmoyaercs penpe3eHTATHBHOCTh MAaTEMATHYECKON MOJIEIIH MPU MYJIbTHATCHTHOM
HOJXO0JIE.

4.4 lllxana oneHNBaHUS NPOMEKYTOYHOM aTTeCTALMHA

3auer
Onenka Komnerennuu | Jleckpuntopsl (ypOBHH) - OCHOBHBbIE MpPHU3HAKH OCBOEHUS
(moKazaresu JOCTHKEHHS pe3ysbTaTa)
«3a4TEHOY OIIK-2 JleMOHCTpUpyeT  BBICOKMHM  ypOBE€Hb  3HAaHUW  OCHOB
COBPEMEHHBIX UH(POPMAIIMOHHO-KOMMYHHKALIMOHHBIX

TEXHOJIOTHH B HCCIEI0BATEILCKON NEeATEIbHOCTH.
AHanmu3upyeT  3aKOHOMEPHOCTH  Pa3BUTHS  COBPEMEHHBIX
MH(OPMALIMOHHO-KOMMYHHMKAIIMOHHBIX ~ TEXHOJIOTUH,  JTAeT
OLICHKY 9S(()EKTUBHOCTH HCIIOJIB30BAHUS MaTeMaTHYECKUX
MoJeen B MPEIMETHOM obnacry, MIPOCJIC)KUBACT




MCKIUCHUIITIMHAPHBIC CBA3U
OrtBer MMOCTPOCH JIOTUYHO, MAaTCprual HU3JIaractcsa 4C€TKO, sSACHO,
XOpOHIHM A3bIKOM, ApIr'YMCHTHPOBAHO

OIIK-4

CB0OOHO OpHUEHTHPYETCS B HANpPaBICHUM HCCIEIOBAHUSA B
obnacTtu pa3IMYHBIX HAy4YHBIX IOAXOJIOB K OILICHKE
3¢ EKTUBHOCTH HAyYHO—HCCIIEI0BATEIBCKON pabOTHI

B nonHom oObeme BiajgeeT HaBbIKAMU MPUMEHEHUS] METOAOB U
CTEeUATU3UPOBAHHBIX CpeAcTB ISt KOJUIEKTUBHON
aHAJIUTUYECKOM PabOThl U HayYHBIX MCCIEJOBAaHUH, KyabTypon
3G PeKTHBHOI pabOTHl B PEKUME COTPYIHUYECTBA MO HAYYHOM
npobieme

Omnpenensier OCHOBHBIC II€TH, 3aJaud, METOJbl HAYYHBIX
HUCCIIEIOBAHUN

CBobomHO  opueHTHpyeTcs B HMHGOPMAIMOHHOM U
WUTIOCTPATUBHOM MaTepuae.

Ha Bompockl oTBe4aeT KpaTKoO, apryMEHTHPOBAHO, YBEPEHHO,
110 CYLIECTBY

[1K-6

CBOOOAHO OpPUEHTUPYETCS B HANPABJICHUH HCCIECIOBAHUS B
00J1aCTH UCIOJIB30BaHUS HH(POPMAITMOHHBIX MOJICIICH

B noHOM 00BEME BiTafIceT HABBIKAME MPUMEHEHUS TIPUHITATIOB
MaTeMaTHYeCKOT0 MOJICTUPOBAHUS IIPEIMETHON 00J1aCcTH
JleMOHCTpHUpYeT 3HAHHE W MMOHMMAHHE OCHOBHBIX IPUHITUIIOB
MaTeMaTHYeCKOr0 MOJICTUPOBAHUS W METOJOB IPHHATHS
peleHui

OmnpenensieT OCHOBHbIE II€NIM, 3aJa4yd, METOJbl HAaYyYHBIX
HCCIICJOBaHMI

CBobomHO ~ opueHTUpyeTcss B HH(POPMAIMOHHOM  H
WUTIOCTPATUBHOM ~ MaTepuaie (IpuMepsl U3  MPAKTHKH,
TaOMuUIbI, TpadUKH U T.1.)

Ha Bompochkl oTBedaeT Kparko, apryMEHTHPOBAHO, YBEPECHHO,
T10 CYIIECTBY

[1K-8

ChpopMupoBaHHBIE  CUCTEMATHYECKHE  TMPEJACTABICHUS O
TBOPYECKMX  METOJAX pEUICHUsI HUCCIENOBATEIbCKUX U
MPaKTUUECKUX 3a/lad B paMKaxX HAayYHO-HCCIIeIOBATEIHCKON
NEeSTeNbHOCTH; 3HaHMS 00 OCHOBHBIX HAay4HbIX (DOHMAX,
nporpamMmax; 3HaHus 00 OOIIMX W YAaCTHBIX TPEOOBaHUSIX K
COJIEPKAHUI0 HAYYHO-MCCIIEJOBATEIbCKUX 3asBOK  Ppa3HBIX
TUTIOB; 3HAHUS 0 KBAIU(PHUKANMOHHBIX TpPeOOBAaHUAX K
KOJUUJIEKTUBY MCIIOJIHUTENIEH HAY4YHOI'O MTPOEKTA.
ChopMupoBaHHbIE YMEHHUS: ONPEACNATh TEPCICKTUBHBIC
HaIpaBJIEHUs HAyYHBIX MEXAUCIUIUIMHAPHBIX HCCIEI0BAHUIM;
KOJIMYECTBEHHO OMHUCHIBATH U WHTEPIPETUPOBATH MOTyUYECHHBIC
pe3ynbTaThl; GOPMUPOBATH KOHTEHT HAYYHOT'O MTPOEKTA.
VYcmemHoe W CHCTEMAaTHYeCKOE€ TNPUMEHEHHWE  HAaBBIKOB!
COBEPILIEHCTBOBAaHUSI U Pa3BUTHUSl CBOEr0 HAYYHO-TBOPYECKOTO
MOTEHIIMAaJIa; COCTaBJICHUs OI0JKETa HAyYHOTO MPOEKTa.

«HC 3a4YTCHO»

OIIK-2

JleMoHCTpHpYeT cialblii ypOBEeHb 3HAHUN OCHOB COBPEMEHHBIX
MH(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUI B
HCCIIEA0BATEIBCKON NEATEIIBHOCTH

He wmoxer aHanm3upoBarb 3aKOHOMEPHOCTH  pa3BUTHSA
COBPEMEHHBIX UH(POPMALIMOHHO-KOMMYHHKAIIMOHHBIX
TE€XHOJOTHM, NaTh OLEHKY 3()QPEKTUBHOCTH HCIOIb30BAHUS
MaTeMaTHYECKUX MOJieel B IpeAMETHON 00IacTH.




He moeT BpIIeNUTh MEXAUCHUIIIIMHAPHBIE CBA3U
HeyBepeHHO W JIOrMYECKM HEIOCJEI0BATEIbHO HW3JIaraeT
Marepual.

OIIK-4

He opuentupyercs B HalpaBlICHHIX HCCIEAOBAaHHI B 001aCcTH
pa3NUYHBIX HAYYHBIX IOJXOAOB K OLEHKE 3(P(PEKTUBHOCTH
HAaY4YHO—HCCIIE0BATENbCKON PaboThI

He wMoxer npoaeMOHCTpUpOBaTb 3HAaHUE M I[IOHUMaHHUE
TEXHOJIOTUH ~ OOMEHa  MPOAYKTAMH  HMHTEJUICKTYaJIbHOM
JEATEIBHOCTH B IIPOLIECCE HAYYHOI'O UCCIICIOBAHMS.

He Biameer  HaBplkaMM  IIPUMEHEHHMS  METOJOB U
CIELIMAIN3UPOBAHHBIX CPEICTB JUISL KOJUIEKTUBHOM
AQHAJTUTHYECKON PabOThl M HAyYHBIX HCCIEJOBAHUH, KYIbTypOl
3pPeKTUBHOI paboOThl B peKUME COTPYIHUYECTBA IO HAYYHOU
npobieme.

He opuentupyercs B MHGOPMAMOHHOM M WJUIIOCTPATUBHOM

Marepuaie (MpuMepsl U3 IPAKTUKH, TAOIHUIIbI, TpaQuKy U T.1.)
HeraBI/IJ'ILHO OTBCYACT HA MNOCTABJICHHBIC BOIIPOCHI WM 3aTPYAHSACTCA C
OTBETOM

[1K-6

He opuentupyercs B HampaBlICHHUIX WCCICAOBAHUHA B O0JIACTH
UCIOJIb30BaHUS MH(POPMALIMOHHBIX MOIeIen

He wMoxer mnpoaeMoHCTpUpOBaTh 3HAHUE M I[IOHUMaHHUE
IPUHIUIIOB HOCTPOEHUs MH(POPMALIMOHHBIX CHCTEM; BUIOB 0a3
JAaHHBIX, UX OCOOEHHOCTAX U CIIOCOOOB MOCTPOEHUS

He opuenTtupyercs B MHGOPMALMOHHOM U WILIIOCTPATHBHOM
MaTepuaie (IpUMepbl U3 MPAKTHKH, TaOIHUIIbI, TPApUKA H T.].)
HenpaBunbHO OTBeyaeT Ha IOCTaBJIEHHbIE BOIPOCHI HIIH
3aTPyJHSETCS C OTBETOM

[1K-8

@parMeHTapHble MPEACTABICHUS O TBOPYECKMX METOJax
pelIeHns UCCIeA0BATENbCKUX U MPAKTUYECKUX 33J]ad B paMKax
HAy4YHO-MCCIIEIOBATENbCKON  JIeSIT€IbHOCTH;  3HaHMA 00
OCHOBHBIX HayuHBIX (pOHAAX, IporpamMmax; 3HaHus 00 OOIIKX U

YaCTHBIX Tpe6OBaHI/I$IX K COJACPKaHUIO HAy4YHO-
HMCCJICIOBATCIIbCKUX  3a4BOK  pPa3HBIX  THIIOB, 3HaHHUA O
KBaJ'II/I(l)I/IKaI_II/IOHHBIX Tpe60BaHI/ISIX K KOJUICKTUBY

HCIIOJTHUTEJIEW HAYYHOTO MPOEKTA.

YacTUYHO OCBOEHHBIE YMEHUS: OIPEHENATh IEPCIEKTUBHBIC
HaIlpaBJICHUS Hay4YHBIX MEXIUCIUIUIMHAPHBIX UCCIEA0BAHUN
YacTMYHO OCBOCHHOE YMEHHME KOJMYECTBEHHO OIMCHIBATH U
MHTEPIPETUPOBATh MOJyYEHHBbIE pe3yibTaThl, (OPMHUPOBATH
KOHTEHT Hay4HOI'O IIPOEKTA.

@®parMeHTapHOE MPUMEHEHHE HAaBBIKOB. COBEPUICHCTBOBAHHUS U
pPa3BUTHUSL CBOETO HAYYHO-TBOPYECKOIO IOTEHIMANIA; HABBIKOB
cocTaBJIeHHsl OI0JPKETa HAyYHOIO IIPOEKTA.

5. Y4eboHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecneuyeHue M CUMILTUHbI
5.1 OcHoBHas JuTepaTypa

1. JanmioB A.M. MaremMatnyeckoe M KOMIBIOTEPHOE MOJEIMPOBAHUE CIIOKHBIX
cucteM [DnekTpoHHBIH pecypc]: yueOHoe mocobme/ lanunoB A.M., I'appkuna U.A., lomxke
O.P.— DnektpoH. TekcToBble naHHble.— llen3a: IleH3eHCKui rocy1apCTBEHHBI YHUBEPCUTET
apxXUTeKTypel W crpoutensctBa, ObC ACB, 2011.— 296 c.— Pexum npocryma:
http://www.iprbookshop.ru/23100.html.

2. KymarynoB b.T. OCHOBBI MaTeMaTH4ecKOro U KOMIbIOTEPHOTO MOJEIUPOBAHUS



http://www.iprbookshop.ru/23100.html

€CTECTBEHHO-(DU3UYECKUX TMPOIECCOB [DNEeKTpoHHBIN pecypc|: ydueOnuk/ Xymarymo B.T.,
A6mubexkoB Y.C., HcaxoB A.A.— DIEKTpOH. TEKCTOBbIC HaHHBbIe.— Anmarbel: Kazaxckuii

HallMOHAIBHBIM  yHUBEpcUTET uM. anb-Dapabu, 2014.— 208 c— Pexum jgocryna:
http://www.iprbookshop.ru/93588.html.
3. OcumoBa H.B. Maremarudeckoe MOACIUPOBAaHWE OOBEKTOB M CHUCTEM

yrpaBieHus [ DNeKTpoHHbBIN pecypce]: yueoHoe nmocodue/ OcumnoBa H.B.— D1eKTpoH. TEKCTOBBIC
nanubie.— MockBa: Wznmarensckumii Jlom MHUCuC, 2019.— 67 c.— Pexum pgocryna:
http://www.iprbookshop.ru/98193.html.

5.2 lonoqiHUTEILHAS JIUTEPATYpPa

1. Boes, B. JI. KommnbioTepHoe MOJIETMPOBAHUE CHCTEM : ydeOHOE MOcoOHe s
cpennero npodeccuoHanbHOoro oopazosanusi / B. JI. boeB. — Mocksa : UznarenscTBo IOpaiit,
2020. — 253 c. — (Ilpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-10710-4. — Tekcer :
snekrponnsiii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/454146.

2. Ps0Oomanko, b.B. Mojenu npuHATHS pelIeHU NPU NPOEKTUPOBAHUU CHUCTEM
coopa nmaHHBIX : ydeOHoe mocobue : [16+] / Bb.B. Psbomanko ; HOxHbIi denepaibHbIiA
yHuBepcuTeT. — PoctoB-Ha-/lony ; Taranpor : FOxubIil denepansubii yausepcuret, 2019. — 98

C. . nJl. — Pexum AOCTYyIIa: 1o INOAIINCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=577904.
3. MOKpOBa, H.B. MaremaTtudeckue OCHOBBI YIIpABJICHUA y‘Ie6HO-MeTOI[I/I‘leCKOC

nocooue : [16+] / H.B. MokpoBa, A.B. [lopomenko ; HamuoHanbHBIA HCCIIEAOBATEILCKUAN
MOCKOBCKHUI IOCYAapCTBEHHBIN CTpouTeNbHBIN yHUBEpcuTeT. — MockBa : MUCHU-MI'CY, 2020.
- 54 ¢ : wr, Tabm, cxem. — Pexum  gocTyma: 1O MOJIMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=596176

6. MaTepuaibHO-TeXHUYeCKOe oOOecredyeHue NUCUUILIMHBI, MPOrpaMMHoOe oOecreyeHue,
npogeccnoHa/IbHbIe 0a3bl JaHHBIX M HHPOPMALHOHHBbIE CIIPABOYHbIE CHCTEMbI

s mpoBeneHUsT 3aHATHNW 1O JUCHUIUIMHE HEOOXOJMMO CIEIyIoIIee MaTepuaibHO-
TEeXHUYECKoe 00ecrieyeHHe: CrieliiaibHble MOMEIIEHUS s IPOBEACHUS 3aHATHH JEKIIMOHHOIO U
CEMHUHAPCKOro THWIIA, TPYNIOBBIX M HMHIWBUIYaJIbHBIX KOHCYJIBTAIMi, TEKYIIEro KOHTPOJIS M
IPOMEXYTOYHOM aTTecTaluy, MOMEIIEHHUS JUIsl CAaMOCTOATENbHOM paboThI.

CneuvanbHble TNOMEUICHHS  YKOMIUIEKTOBAHbI  CIIELIMAIU3UPOBAHHOM MeOenpo U
TEXHUYECKMMHU CPEJICTBAMU OOYyUEHUS, CIYKAIUMU JUIsl IPeACTaBIeHHUs ydeOHoM MHpOpMaIuu
00JIbI1ION ayIUTOpPUH.

Jns  mpoBeneHMs ~— 3aHATHM  JIGKIMOHHOTO  THMA  HUCHOJB3YIOTCS — HAOOpBI
JEMOHCTPAIIMOHHOTO  00OpyAOBaHUs, OOECHeYuBaIOUIMe  TEeMaTUYeCKUe  HWIUIIOCTPALUU
(mpoekTop, HOYTOYK, 3KpaH/ HHTEPAaKTUBHAs JI0CKa).

[Tomemenust st caMOCTOSITENIBHOM pabOThl OOYy4arOIIMXCSl OCHAIIEHbl KOMIBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO MOJKIIOUEHHUS K ceTu «VHTepHeT» u obeclieueHHeM J0cCTyma B
ANIEKTPOHHYIO UH(POPMAIIMOHHO-00Pa30BaTeNIbHYIO Cpeay YHUBEPCUTETA.

DJieKTPpOHHAas1 HH(OPMAIHOHHO-00pa30BaTe/ibLHAs cpeaa
http://moodle.tsutmb.ru
BSaHMOHeﬁCTBHe npenoaaBareyida MW aclrupaHTa B MIPOHCCCE OCBOCHUA AUCHUITIIMHBI
OCYHICCTBIIACTCA nocpeaACTBOM MyJ'ILTPIMeI[PIﬁHBIX, THIICPTCKCTOBLIX, CCTCBhBIX,
TEJIEeKOMMYHUKAIIMOHHBIX TEXHOJIOTUH, HCIIOJIb3YEMBIX B JJIEKTPOHHON HH(OpMAIOHHO-
00pa3oBaTeNbHON Cpefie YHUBEPCUTETA.

JInneH3noHHOe MporpaMMHoe odecreyeHmne:
Onepannonnas cucrema Microsoft Windows 10 Home x64
Autodesk AutoCAD 2019
Autodesk Fusion360 2019
Autodesk Maya 2019

Adobe Photoshop CS3
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Microsoft Office IIpodeccuonanbusiii miroc 2007
Kaspersky Endpoint Security nyis  6usneca — Cranmaptaeiii Russian Edition. 1500-2499
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10.
11.
12.

OnektpoHHblid Katanor @ynpamentanpHOM OubOmmoreku TI'Y — URL: http:/
http://biblio.tsutmb.ru/elektronnyij-katalog/
Onekrponnas oudnauorexka TI'Y — URL: https://elibrary.tsutmb.ru
OBbC «YuuBepcurerckas oubmuoreka omnaiin» - URL: http://www.biblioclub.ru
3BC «IPRbooks» - URL: http://www.iprbookshop.ru
OBC «Opaiit»: (BO u CIIO), Bkmroyas kojuiekuuroo «JIerengapueie kaurm» - URL:
WWwW.urait.ru
Hayunas snexrponnas 6uodanoreka eLIBRARY.RU - URL.: http://elibrary.ru
locynapctBennast ~ wHpOpManuoHHas  cuctema  «HanuoHanbHas — AJIEKTpPOHHAS
oubmoteka» - URL: https://H306.pd
[pesunentckas 6udaroreka umenu b.H. Enpriuna - 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
B/ ScienceDirect - URL.: https://www.sciencedirect.com/
BJI Scopus - URL.: http://www.scopus.com
b1 Web of Science
- URL:
WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID
=Q1gfWXIiB25bAcrIBPM&preferencesSaved
13. Apxus Hay4HBIX JKypHAJIOB 3apyOexKHBIX H3/1aTENIbCTB URL:

https://arch.neicon.ru

14.  Cnosapu ABBYY Lingvo x3 EBponeiickast BepcHsi — yCTaHOBJIEHBI CTaIlMIOHAPHO
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