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1. Heau 1 3agauyn TUCHUILIMHBI «MaTeMaTH4YeCcKHe MeTOAbI U HOBbIE

I’IH(l)OpMaHI/IOHHLIe TEXHOJIOI'MHd B HAYYHBIX HCCJICT0BAHUAX»

eab u3y4eHUus1 JUCHMILIMHBI:

— (hopMupoBaHHe y 00y4YaIOIIMXCS 3HAHMK MO MAaTEeMaTUYECKUM MOJCIISIM,
aNropuTMaM M METOAAaM peIIeHUs] 3adady Mpd TPOBEICHUM  HAyYHBIX
HCCIEI0BaHUM;

— BBIpa0OTKa MPUEMOB M MPAKTHUYECKUX HABBIKOB PEIICHUS HAYYHBIX 3aj]la4
MaTeMaTHYECKUMHU METOIaMH c HUCIOJIb30BAaHUEM COBPEMEHHBIX

UH(POPMAIIMOHHBIX TEXHOJIOTHI.

Ilepeyens koMneTeHUMH, (POPMHUPYEMBbIX B IIpoLecce U3YyYeHHUS AUCHMIIIUHbBI

KoMmnerennun Conep:xanue

OIIK-7 CIOCOOHOCTH GOPMYIUPOBATH HAYYHBIE 3aJJa4H, IPUMEHSTH JIsl UX
peuIeHus METOAO0JIOTUH TEOPETUUECKUX U SKCIIEPUMEHTAIbHBIX HAyYHBIX
MCCJIEIOBAaHUM, BHEPSITH [TOJIyY€HHBIE PE3YJIbTAThl B IPAKTUYECKYIO
JIESATEITbHOCTh

OIIK-8 CIOCOOHOCTH MTPUMEHSATH HH(POPMAITMOHHO-KOMMYHUKAITMOHHBIC
TCXHOJIOTHHU ITPU OCYIICCTBIICHUU HaquO-HCCHGI[OBaTCHBCKOﬁ
JIEATEIbHOCTH

3amayamu U3yYeHUs IMCHUIIMHBI ABJISICTCH:

— (OpMHUpPOBAHHE  HABBIKOB  TPOBEJECHUS  UCCIEAOBAaHUN  CIIOXKHBIX
OpPraHU3AINMOHHO-TEXHUYECKNX CHCTEM Ha OCHOBE METOJOB (hyHIaMEHTaTbHBIX
HayK;

— (hopMupoBaHUE HABHIKOB MAaTEMATHYECKOTO MOJICIMPOBAHUS U CUCTEMHOMN
ONTHUMH3AIMA  CJIOKHBIX  OPTaHU3AIMOHHO-TEXHUYECKUX CHCTeM Ha 0ase
pa3pabOTaHHBIX M HMEIOUIMXCS CPEACTB MCCIENOBAHUS U IPOCKTUPOBAHMS,
BKJIIOYAs CTAHIAPTHBIC U CHEINMATN3UPOBAHHBIC MAKETHI MPUKJIIAHBIX MPOrPaMM;

— ¢GopMHpOBaHHWE YMEHHS MPUMEHSTh MPOTPAMMHOE oOOecredeHue st
peleHnsl 3aJad CHCTEMHOIO HCCIIECIOBAHUS M pealu3alyyd yOpaBJICHUS B

OpraHu3alMOHHBIX CUCTCMaAX.




2. llepeveHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHMS 10 IMCUHUILINHE,

COOTHECCHHBIX ¢ HHAMKATOPAMH JOCTHKCHUSA KOMIIeTEeHIIU I

Ne |  Hunekc Conepxanue B pesynbprare nusyueHus: qUCHUIIINHBI aTbIOHKTHI
1/ | KOMIIETEHII KOMITETEHIIUHT JTOJIKHBI:
1| 1701 (unu e€ yacTH) 3HATh YMETh BIIAJIETh
1. |OIIK-7 CIOCOOHOCTh MaTeMaTHYeCKUe |BBIOMpAThH HaBbIKaMU
dbopMynupoBaTh METO/IbI MaTeMaTU4eCcKue |MPUMEHEHUS
Hay4dHbIE 33]1a4H, MPOBEACHUS METO/IbI Pa3IUYHBIX
OPUMEHSTD JUISI UX | TEOPETHUECKUX U |[IPOBEICHUS MaTeMaTHYeCKHX
peuieHus AKCIEPUMEHTANIb | TEOPETUYECKHUX U | METOJIOB
METOI0JIOTUN HBIX 9KCIIEPUMEHTANb | [IPOBEICHUS
TEOPETHUUYECKUX U HCCIIEI0BAHUI HBIX TEOPETHUECKUX U
JKCIIEPUMEHTAIIbHBIX UCCJIETOBaHUM SKCIIEPUMEHTAIb
HAyYHBIX HBIX
HCCJICTOBAaHUM, HUCCIIEIOBAHNN
BHEJIPSITh
MOJTy4YeHHBIE
pe3yabTaThl B
MPAKTUYECKYIO
JIEATEITbHOCTh
2. |OIIK-8 CIIOCOOHOCTH BO3MOKHOCTHU UCIIOJIb30BAaTh HaBbIKAMH
MPUMEHSATD nH(OPMALIMOHHO- | COBPEMEHHBIE perieHus
UH(pOpPMaLMOHHO- KOMMYHHKAIIMOH |HMH(DOPMAIIMOHHO- | KOHKPETHBIX
KOMMYHUKAI[MOHHBIE | HBIX TEXHOJIOTHH |KOMMYHUKAIIMOH |HMCCIIEOBATEIbCK
TEXHOJIOTUH MPU VIS pelleHus HBIX TEXHOJIOTUU |UX 33/1a4 C
OCYIIECTBIICHUU Hay4HO- B Hay4HO- MIPUMEHEHUEM
Hay4YHO- HCCIIEIOBATENbCK | MCCIIEIOBATENbCK |COBPEMEHHBIX
HCCIIEN0BATENIbCKOM | MX 3a7a4 B on MH(POPMALIMOHHO
NEeSITEIIbHOCTH npodeccuoHalbH | IeSTEIbHOCTH -
Ol 1eATENbHOCTH | IJIsl PEILICHUS KOMMYHUKAIIMOH
KOHKPETHBIX HBIX TEXHOJIOTHI
HCCIIEI0BATENBCK
uX 3a/1a4

3. MecTO AUCHUIIMHBI B CTPYKTYPe OCHOBHOM NpogdeccuoHabHO

JlncuuninHa

00pa3oBaTeIbHOI MPOrPaMMBbI

OTHOCHUTCA

K  YacTH,

bopmupyemoit

Y4aCTHUKAMU

00pa3oBaTesbHbIX OTHOIIEHUH OCHOBHOW MpodecCuOHANbHOU 00pa3oBaTENbHON

IporpamMMbl  aBIOHKTYPBl O HAay4HOUW creuuanbHocTd 2.3.4 VmhpapieHue B

OpraHu3alMOHHBIX CUCTCMAX.

4. CTpyKTypa U coepKaHue TUCUUILITHHBI

OO01mast Tpy10€MKOCTh TUCITUTIIIMHBI COCTABISIET 4 3a4eTHBIX enuHuIl 144 4acos.




cemecTpaM M (popmam 00y4eHHsA

Jis1 ouHoii popmbl 00yUeHHUs1

4.1. PacnipeaesieHue TPy10€eMKOCTH JMCUMILIMHBI 10 BUIaM padoT, 1o

" Bcero 2
Bup yueOHoii paboTbl
4yacoB cemMecTp

OO01mast TpPyA0EMKOCTh pa3jiesia B yacax 144 144
AyIuTOpHBIE 3aHATHS (BCEro) 66 66
B ToM uucne:
Jlexuuu 28 28
[IpakTuueckue 3aHATHS 38 38
3auér 4 4
CamocrosiTesbHas padora (Bcero) 74 74

Jlns 3a04HOM

OpMbI 00yUYeHMsI

Bun yaeOHO# paboThI Bcero wacos 2 Kypc 3 Kypc
OO6mmas TpyA0€MKOCTh pa3jielia B yacax 144 72 72
AyauTOpHbIE 3aHATHS (BCEro) 28 8 20
B tom uuce:

Jleknun 12 4 8
[IpakTHueckue 3aHsATUs 12 4 8
3auét 4 4
CamocrosiTesibHast padoTa (Bcero) 116 64 52

4.2. TemaTuueckni 1JIaH, CTPYKTYPHPOBAHHBIH 10 TeMaM (pa3aesiaMm) ¢

YKa3aHHEM OTBCICHHOI0 HA HUX KOJIHYECTBA aKAJCMHUYCCKHX YaCOB 1 BH/10B

pador
AJIs1 04HOM (popMBI 00yUEeHUSs
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o/ KoaudyecTtBo 4YacoB 110
I BU/aM 3aHATHH
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1 | Ilpuxknanmasie MMAaKETHI
PHIIAn 20 | 2 | 4 14
MaTeMaTH4YECKOr0 MOJCIUPOBAHUS
2 | Metoanl AHAJIUTHYECKOTO
MOJICTIMPOBAHUSA  CTOXACTUYECKUX 26 6 8 12
JTMCKPETHBIX CUCTEM
3 | MeTtoabl MUMHUTALIIOHHOTO
8 H 26 | 4 | 10 12
MOJIEJTUPOBAHUS
4 | CoBpemeHHbIE METO/IbI
MHOTOKPUTEPUAIIBHON 28 8 8 12
ONTUMHU3ALUHU
5 | Metoapl HEYETKOM JIOTUKHM B
A 20 | 4 | 4 12
MOJICTTUPOBAHUH
6 | Iloctpoenne Moxgeneir Ha 0Oase
> p f[ 20 4 4 12
HEUPOHHBIX CEeTeN
3auer 4 4
Bcero 144 28 38 4 74
JJIs1 32049HOM opMBI 00yUeHUs
Ne
o KoaudyecTtBo 4YacoB 110
I BHJAM 3aHSATHH
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2 Ky
1 | Ilpuxknanusie MMaKETHI
PHICIal 36 | 2| 2 32
MaTEeMaTH4YECKOr0 MOJCIUPOBAHUS
2 | Metoanl AHAJIUTHYECKOTO
MOJICJIMPOBAHUSL  CTOXACTHUYECKHUX 36 2 2 32
JIMCKPETHBIX CUCTEM
Hroro 3a rog 00yueHust 72 4 4 64
3 Ky
3 | Metonsnl MMHUTAIIOHHOTO
A H 18 | 2 | 2 14
MOJICTTUPOBAHUS
4 | CoBpeMEHHbIE METO/IbI
MHOTOKPUTEPUATIBHOU 16 2 2 12
ONTUMHU3ALIIHU




5 | Meroapl HEYETKOM JIOTUKH B 16 5 ) 12
MOJICTTUPOBAHUH
6 HOprOCHI/IC ME)I[CJICI/I Ha Oa3se 18 5 ) 14
HEUPOHHBIX CETEN
3auer 4 4
Hroro 3a roa o0yuenust 72 8 8 4 52
Bcero 144 12 12 4 116

4.3 Conep:kanue JUCHUIINHBI

Tema 1. IlpukaaaHble NaKeTbl MATEMATHYECKOT0 MO/IeJIMPOBAHUSA

[Taketbl npukiaaguaeix mnporpamm. Ilaker Mathcad u ero wunTepdeiic.
XapakTepucTuka MaremaTHueckoro makera Matlab. XapakrepucTuka makeToB
00pabOTKHU CTATUCTHUYECKUX JJAHHBIX.

Ilpakmuueckoe 3anamue

CpencTBa pemieHus MPOCThIX BRIYUCIUTENBHBIX 3a1a4. [IporpammupoBanme
B Mathcad. Pemienne mnpocThIX BBIYMCIMTENBHBIX 3a7ady B Matlab. Pemenue
TUTIOBBIX  3a7a4 CTaTHUCTHYECKOW 00paboTKM naHHBIX. Pemenme 3amad
KOPPEJSLIMOHHOTO aHanu3a. Perienue 3aa4 perpecCUMOHHOTO aHaIK3a.

Camocmoamenvnas paboma

Brimonaenne TtunoBeix omeparuii B Mathcad. ['padudeckue cpenctsa
naketa. CnpaBouHasi cuctrema Mathcad. CumBonbHbBI mpoueccop. Pabdorta ¢
BekTOpaMu W Matpuriamu. KomruiekcHelie BenwumHbl. CrenuanbHble (yHKIAN
naketa. OO0paboTKa SKCIEPUMEHTAIBHBIX JaHHBIX. [lakeTsl pacmupenus Matlab.
[TporpammupoBanne B Matlab.Busyanuzamus pe3ynbratoB 00paOOTKH JaHHBIX.
KoppensumoHHbie 1 perpeCCUOHHBIE 3aBUCUMOCTH. JIMCIIEpCUOHHBIN aHAIU3.

Pexomenodyeman numepamypa:

OCHOBHas Jiuteparypa: [35, 6];

JOMOJIHUTENbHAS uTepatypa: [1, 2].

Tema 2. MeToabl aHAJIUTHYECKOIO MOACJIHPOBAHUA CTOXACTHYCCKHUX

AUCKPETHBLIX CUCTEM




BeposTHOCTHBIE AHAMTUYECKUE MOJEIM C JAUCKPETHBIM BPEMEHEM.
BeposTHOCTHBIE aHAIUTHYECKHE MOJEIN C HENPEpPhIBHBIM BpeMeHeM. Mojaenu
CUCTEM U CeTel MaccoBOT0 00CIyXUBaHUsI. MOIeN TMHAMUKH CPEIHUX.

Ilpakmuueckoe 3anamue

Pa3pabotka u wHcciaenoBaHUE — JUCKPETHO-CTOXACTUYECKOM — MOJEIH.
Pa3paboTka u uccnenoBaHHe HEMPEPHIBHO-CTOXACTUUECKON Mojaenu. PazpaboTka
MoJieJiel MOJIyMapKOBCKUX mporeccoB. Pa3paboTka u wuccinepoBaHue Mojenen
CMO u CeMO. Pa3zpaboTka Mojenei TMHAMUKHU CPEIHUX.

Camocmoamenvnas paooma

Anroput™bl  (QYHKIMOHMpPOBaHUS U TMoOKazarenn kadectBa CMO ¢
npuopureraMu. CrenuajbHble TUCHUIUIMHBI 0OCITYKMBaHUA 3a1BOK. OCHOBHbIE
noHsTus ceren lletpu. Ananus cereit [letpu. A3biku cereit [lerpu. Pacimpennsie
Y OrpaHuYeHHbIE MoJienu ceteu [lerpu.

Pexomenodyeman numepamypa:

OCHOBHas Jiureparypa: [1, 2];

JIOTNOJTHUTEIIbHAA IuTepaTypa: [3].

Tema 3. MeToabl HUMUTALMOHHOTO MOJAEJIUPOBAHUSA

Cratuctnueckue Mozennd. KoHIenuus MMHUTALMOHHOIO MOJEIMPOBAHMS
cToxacTuueckux cucreM. DopMUpoBaHHME CiydalHBIX Bo3zeicTBuil. OOpaboTka
pe3ynbTaTOB MMUTALMOHHOI'O MOJECIIUPOBAHUS.

Ilpakmuueckoe 3anamue

Pa3paboTka u nccnenoBaHue cTaTuCTUUYECKor Moaenu. MHCTpyMeHTanbHbIe
CpPEeICTBa  UMUTALMOHHOTO  MojJenupoBaHus.  Pa3paboTka  apXUTEKTYphl
UMUTAIMOHHOW Mozenu. Pa3paboTka mporpaMMHOI peanu3aliil UMHTALUOHHON
MOJICIIH.

Camocmoamenvnasn paooma

KagectBo paTtymkoB ciyyadHbIX 4yucen. llpuembl MopenupoBaHus
CIy4aiHbIX (akTOpoB. THUNOBBIE CXEMbl HMMHUTALMOHHOIO MOJEJIMPOBAHMUS.

CpaBHeHHE BUIOB U CIOCOO0OB MOJICTUPOBAHHUSL.



Pexomenodyeman numepamypa:
OCHOBHas Jireparypa: [1, 2];

JOTNOTHUTEIIbHAA IuTepaTypa: [3].

Tema 4. CoBpeMeHHbIE METO/IbI MHOTOKPUTEPHAJIbHON ONTHMHM3ALUN

@opmanbHas MOCTAHOBKA 3a/1a4d ONTHMM3ALMU MPU MHOTHUX KPUTEPUSIX.
Yactueie kputepun. [lapeto-ontumManbHble pemeHus. Dh(EeKTHUBHbIE pELICHUS.
Cyxenue wmHoxectBa [lapero. O030p METOAOB  MHOTOKPUTEPHUATILHON
ONTHUMH3ALINH.

Ilpakmuueckue 3anamus

Merton mocnenoBaTeNbHBIX YCTYNOK. OTamnbl METOJa IOCIEA0BATEIbHBIX
ycrynok. Peanusanus weroma mocnenoBarenbHbIX ycTynmok B MS  Excel.
B3BemenHas cyMma OLIEHOK YacTHBIX KpUTEpUEB. B3BeleHHas cymMma OLEHOK
YacTHbIX KputepueB. Meron anHanmsza wuepapxuil. HMHcTpymeHTapuii Merona
aHaIu3a UEPAPXUU.

Camocmoamenvnasn padoma

Metoapl HEYETKOW MHOTOKPUTEPHAIBHOW onTtumu3anuu. Pemenue 3amad
MHOTOKPUTEPUAJIbHOM  ONTHMM3allMM B YCJIOBUSX  HEONPENEIICHHOCTH.
['eHeTMUECKHE aNrOpUTMBbL. JTallbl PEUICHUs 331a4d ONTHUMU3ALUU C MOMOIIbIO
T€HETUYECKUX AJITOPUTMOB.

Pexomenodyeman numepamypa:

OCHOBHas Jyireparypa: [1, 3];

JOTIOJIHUTENbHAS IUuTepatypa: [4].

Tema 5. Meroabsl He4eTKOM JIOTUKU B MOAeTMPOBAHUHU

OCHOBHBIE TOJIOKEHHSI HEYETKOW JIOTMKHU. JIMHIBHCTHYECKAsl NEpEMEHHas!.
HeueTkoe MHOXeCTBO M HedeTkas IepemeHHas. Hewerkass soruka. Cucremsl
HEYETKOT'0 BBIBOJA.

Ilpakmuueckoe 3anamue

JIOTUKO-TMHTBUCTUYECKOE OIMCAHME CHUCTCM, HCUCTKHUEC MOACIIN. MeTOI[LI



IIOCTPOCHUA HEUYETKOJIOTMYECKUX MOJENEN. HNHcTpymeHTapuii
HEYETKOJIOTMYECKOTO MOJEIUPOBaHUs. MOJEIMpOBaHUE HEYETKOW CHUCTEMBI
cpeactBamu Fuzzy Logic Toolbox cuctemsr Matlab.

Camocmoamenvnaa paooma

Bunbl THNoBeIX (yHKUMA NpuHAIIEKHOCTH. OCHOBHBIE dTallbl HEYETKOTO
BbIBOJA. AnroputM Mamaanu. Hcnonp30BaHME CUCTEM HEYETKOTO BBIBOJA B
3agayax ynpasiieHus. Heu€tkue otHomenus. Heuérkue cetu [letpu.

Pexomenodyeman numepamypa:

OCHOBHas Jiurepatypa: [1];

JOMOJHUTENbHAS IuTepatypa: [4].

Tema 6. Iloctpoenne mopeeil Ha 0a3e HelIPOHHBIX ceTel

BBenenne B HEHUpOHHBIE CETH. BHMONOTrMYECKHE OCHOBBI HMCKYCCTBEHHBIX
HEeUpOHHBIX ceTel. MckyccTBeHHBIN HEHpPOH. OCHOBHBIE TUIBI HEUPOHHBIX CETEH.
MeTo/b1 U aNrOpUTMBI 00YUEeHHSI HEHpOCEeTeH.

Ilpakmuueckoe 3anamue

HelipocereBass cucrtemMa Kak METON pELICHUSA 3a4ad MOJECIUPOBAHUA.
[Tpubnmxenne QyHkumii. 3amaya MporHo3upoBaHus. HeiipoHHas ceTh co clioeM
Koxonena. Ilpocrteiiime makeTbl HEUpPOCETEBOro MojenupoBaHud. lloctpoeHue
Mojeneld Ha 0a3e HEMPOHHBIX ceTeil ¢ moMorisio makera Matlab Neural Network
Toolbox. ITpuHIMITEI TOCTPOCHUS HEUPOHHBIX ceTeil B cpeae Simulink.

Camocmoamenvnaa paooma

[TonHOCBsI3HBIE ~ HEHpOHHBIE ceTH. (CBEPTOYHBIE HEHPOHHBIE  CETH
PexyppentHbie HeiipoHHbIE ceTH. CTpPyKTypa MHOTIOCIOMHONW HEHPOHHOW CETH.
Oynkunu aktuBauuu. [Ipobnema nonHoTsl. 3agada uckimovatomero uiu. [loaHora
JIBYXCIIOMHBIX CETEH B MPOCTPAHCTBE OYJNEBCKUX QYHKUUNA. AJITOPUTM OOpAaTHOTO
pacrnpoctpaHeHus omundok. PopMUpOBaHKE HAYAIBHOTO MPUOIMIKEHHUS.

Pekomendyemasn numepamypa:

OCHOBHas nuteparypa: [1, 4];

JOMOJHUTENbHAS JIUTepaTypa: [S].



5. MeToauyecKkue peKOMEHIALUMH 0 OPraHU3ANUU U3YYCHUS
AUCHUANIMHBI

[Ipy peamu3anuu nOporpaMMbl  JUCHMIUIMH — MOZYJA — UCIOJb3YIOTCS
CIEAYIOUIME BUIbl 3aHATHN: JIEKIUS, CEMUHAPCKOE 3aHATUE M IPAKTUYECKOE
3aHSTHE.

Jleknmsi: COCTaBIISIET OCHOBY TEOPETUYECKOTO OOYy4EeHHsS M JOJDKHA J1aBaTh
CUCTEMAaTU3HPOBAHHBIE OCHOBBI HAYYHBIX 3HAHHMHA IO JHCUUIUIMHE, PAaCKPbIBATH
COCTOSSHUE W TEpPCHEKTUBBI Pa3BUTUS COOTBETCTBYIOLIEH OOJACTH HAyKd U
TEXHUKU, KOHLIEHTPUPOBATh BHUMaHHUE OOYyYalOIIMXCS HAa HamOoJiee CIOXKHBIX U
y3JI0BBIX BOIIPOCAX, CTUMYJIMPOBATh UX aKTUBHYIO MO3HABATEIbHYIO ACSITENBHOCTD
U CIIOCOOCTBOBATH (DOPMUPOBAHHUIO TBOPUECKOT'O MBIIIUICHHUS.

Benymum MeTrogoM B JIEKIMHM BBICTYNAET YCTHOE H3JOKEHHE Y4YEOHOTro
Marepuasna, COIMPOBOXKIAIOLIEECS NEMOHCTPALMEN CIAUJ0B C HCIIOJb30BAHUEM
KOMIIBIOTEPHOU TEXHUKHU.

IIpakTHYeckoe 3aHATHE: MIPOBOIAUTCS B LIESAX: BHIPAOOTKH MPAKTHYECKUX
yMEHUN W NpUOOPETEHUs HABBIKOB, 3aKpEIJICHUS MPOWMJIEHHOro Marepuana Io
COOTBETCTBYIOIIEH TEME IUCHUIUIMHBL. [JIaBHBIM HMX COJEpKaHUEM SBISETCA
pakTHYecKas paboTa KaXk10To cirymaTens (00y4Jaromerocs)

Cemunapckoe 3ansaTue: CeMUHApCKOE 3aHATUS MPOBOJATCA MO Hambolee
CIIOKHBIM OIpocaM (Temam, paszzeiaM) y4eOHOHl mporpamMmbl U HUMEIOT ILIEJbIO
yIrayOJleHHOE U3yYeHHEe JUCHUIUIMHBL, MPUBUTHE OOYYalONIMMCS HaBBIKOB
CaMOCTOSITEJIbHOTO MOMCKA U aHalu3a y4yeOHoU mHpopmanuu, GOpMUPOBAHHUE U
pa3BUTHE y HHUX HAYYHOTO MBILIUICHHUS, YMEHUS AaKTUBHO Y4YacTBOBATH B
TBOPYECKOW JUCKYCCUHM, J€JIaThb IPaBWIbHBIE BBIBOABL, aPTYMEHTHUPOBAHO
U3JIaratb 1 OTCTAUBaTh CBOE MHEHUE.

CamocTtosiTeibHAs padoTa 00y4yaloUIMXCSl HampaBlieHAa Ha yriayOJleHue u
3aKperuieHre 3HaHWM, MOJYYEHHBIX Ha JIEKIMSIX U JIPYTUX 3aHSATUAX, BHIPAOOTKY

HABBIKOB CaMOCTOATCIBHOI'O aKTHUBHOI'O HpI/IO6peTeHI/I${ HOBBIX, JOIIOJTHUTCIBbHBIX



3H3HPII>1, INOATOTOBKY K IMPCACTOAIIMM IMPAKTHYCCKUM 3aHATUAM, CCMHWHAPCKHUM

3aHATHSM H 3a4€TY C OLICHKOU.

6. OnleHOYHbIE MATEPUAJIBI N0 TUCIUILINHE
OueHoYHbIE  CpEACTBA  PErJIaMEHTUPYIOT  OpPraHu3alUi0  MPOLEAYpPHI
KOHTPOJII JOCTUTHYTOIO YpPOBHS (OPMUpOBaHUS KOMIIETEHIIMH B TIpolecce
W3YYEHHS] JUCHUIUIMHBI. TeKylmHuil KOHTPOJb MPOBOAUTCS B COOTBETCTBUM C
coliepKaHueM AUCHUIUIMHBI MO0 BUJAM 3aHATHA B (opMe ompoca, JOKIaI0B.
[TpomexyTouHas arrecTanusi MPOBOAUTCS B (opMe OTBETa Ha TEOPETHUECKHE

BOIIPOCHI.
6.1. [IpuMepHbIE OlIEHOYHbIE MATEPHAJIBI:

6.1.1. Tekyimero KOHTPOJIA
Tunosbie Bonpocsl AJ1s 0npoca:

1. B dem BbIpaxaroTCs OCHOBHBIE HEIOCTAaTKU TPOBEJACHUS HATYPHOIO
HKCIIEPUMEHTA M0 CPABHEHUIO C MPUMEHEHUEM METO]1a MOICIMPOBAHUS?

2. YUto Takoe HK30Te€HHBIE U SHJIOT€HHbIE IEpEeMEHHbIE?

3. Yem omnpenensierca 3pPEeKTUBHOCTh MaTEMAaTUUECKONH MOIeIN ?

6.1.2 IIpome:xyTOYHOI aTTECTALIMHU

IIpuMepHbIA epeYyeHb BONMPOCOB, BBIHOCMMbIX HA 3a4eT

1. Buabpl nakeToB MPUKIAAHBIX TPOIPAMM.

2. Tlaker Mathcad u ero untepdetic. TumnoBble KOHCTPYKIIMH BXOJHOTO
s3bika nakera Mathcad.

3. Bcrpoennsie pyHkuu 1 GyHKIIMU ToIb30Batens Mathcad.

4. CuMBOJbHBIE BHIYUCIICHHUS B KOMaHIHOM pexxuMe Mathcad.

5. HasnaueHue, cocTaB U BO3MOKHOCTH nakera MatLab.

6. UYwucna, apupmernueckue onepaiuu u popmarsl komang MatLab.

7. CpencTBa BHIYUCIEHUS TUIOBBIX CTATUCTUK B maketre SPSS.

8. Pemenuss 3amauyum  KOPPESILIMOHHOTO aHaIU3a B makere SPSS.
Koppensumonnas marpuna.

9. Pemenus 3amau perpeccMoHHoro aHanusza B mnakere SPSS. Ouenku
napaMeTpOB PErPECCUM.



10. Tunoseie KJIACChI MoJenen CHUCTEM co CTOXACTUYECKON
HEONPEIETICHHOCTHIO.

11. Cniy4aiiHble poLecchl C AUCKPETHBIM BpeMeHeM. MapKoBcKasi 11e1b.

12. MapKkoBCKHIl MPOIECC C TUCKPETHBIMU COCTOSIHUSIMHU M HENPEPBIBHBIM
BpeMeHeM. YpaBHeHus: Koamoroposa Jij1si BEpOSITHOCTENH COCTOSTHHM.

13. OcHOBHbIE  TOHATUS W Kjaccu(uUKalUsi  CUCTEM  MAacCOBOIO
00CITyKUBaHUS.

14. Mozaenu ceteit MaccoBOTO OOCITY )KMBaHHUS.

15. O6ummit monxon k paszpaboTke Mozened AMHAMHUKH cpenHux. [IpuHimmn
KBa3UPETYJISPHOCTH.

16. OcHoBHble noHsTHA ceTeil [leTpu. CBoiictBa ceteil [leTpu.

17. CymHOCTh METO/Ia CTATUCTUYECKUX UCTIBITAHUM.

18. Dranbl CTAaTUCTUYECKOTO MOJIETUPOBAHUSL.

19. CymHOCTh UMUTAIMOHHOTO MOJICJIMPOBAHUS.

20. OCHOBHbIE 3JIEMEHThl HMMHTAIIMOHHOM MOJEIM U TPUHLHUIN €€
(GyHKIHOHUPOBAHUS.

21. UHcTpymMeHTaNbHbBIE CPEACTBA UMUTAIIMOHHOTO MOJIEIMPOBAHUS.

22. ®opmalibHasl MOCTAHOBKA 337a4 ONTUMHU3ALMY MPU MHOTHX KPUTEPUSIX.
YacTHble KpUTEPUH.

23. IlapeTo-onTumaiibHbIe peeHus. IHPEKTUBHBIC PEIICHUS.

24. Cyxenue MHOXkecTBa [lapeTo.

25. O630p METOJOB MHOTOKPUTEPUATILHONW ONTUMU3AINH

26. Dtanbl METO/1A MOCIIEN0BATENbHBIX YCTYIIOK.

27. Peanuzaiysi MeTO/a MOCJIeN0BaTeNbHBIX ycTynok B MS Excel.

28. B3BelieHHas cyMMa OLIEHOK YaCTHBIX KPUTEPUEB.

29. Meroa aHanu3a HepapXHil.

30. MucTpyMeHTapuii METOJIa aHAJIN3a UEPAPXUA.

31. JIunrBUCTHYECKAS IEPEMEHHAS.

32. HeueTkoe MHOXKECTBO U HEUYETKAs IePEMEHHa.

33. Heuerkas noruxa.

34. JIOTUKO-TUHTBUCTHYECKOE OMTMCAHUE CUCTEM, HEUETKHE MOJIEIH.

35. MeToabl TOCTPOEHUSI HEYETKOJIOTUUECKUX MOJICIICH.

36. MoaenupoBanne HedeTkou cucrteMbl cpeactBamu FUZZY LOGIC
TOOLBOX cucremst MATLAB.

37. buoaOrnYecKre OCHOBBI HCKYCCTBEHHBIX HEHPOHHBIX CETEU

38. UckyccTBeHHBIN HEWPOH. OCHOBHBIE TUIIBI HEMPOHHBIX CETEH.

39. MeTtoabl ¥ aNTOPUTMBI O0yUEHUSI HEHPOCETEH.

40. [Tpubnmxenue QyHKIUH.

41. 3aga4ya npoOrHO3UPOBAHUS.

42. Heitponnas cetb co cinoeM KoxoHneHa.

43. IlocTtpoenne mojeneil Ha 0a3e HEHPOHHBIX CETEW C TMOMOIILIO IMaKeTa
Matlab Neural Network Toolbox.

44. ITpuHIUITBI TOCTPOCHUST HEUPOHHBIX ceTell B cpeae Simulink.



6.2. IllkaJjia OeHNBAHMS Pe3yJIbTATOB POMEKYTOYHOM aTTeCTALIUM U
KPUTEPHUH BbICTABJICHUS OLIEHOK

Cucrema OLCHMBAHHA BKIIOYACT CICAYIOIIHUEC OLOCHKH: «3a4YTCHO», «HEC

3a4YTCHO».
OneHouHble ITokaszarenn Kputepun onennBanus Onenka
CpescTBa OIICHUBAHUs
YCTHBIN MPAaBWIBHOCTD | - JaH ITPABUJIbHBIM, MIOJIHBIA OTBET Ha 3a4TEHO
ompoc (0TBET) Y TIOJTHOTA MOCTaBJICHHBIM BOIMpPOC, ITOKa3aHa

OTBE€Ta COBOKYIIHOCTb OCO3HAHHBIX 3HaHI/II>'I
0  JHUCIUIUIMHE,  J0Ka3aTeIbHO
PACKPLIThI OCHOBHBIC ITOJIOKCHU L
BOITPOCOB; MOTYT OBITH JTOMYIIEHBI
HEOOYCTHI, HCIIPABJIICHHBIC
CaMOCTOSTEIILHO B ITPOIIECCE OTBETA,
- JaH HpaBHHBHBIﬁ, HEOOCTATOYHO
IIOJHBIA OTBET Ha IIOCTAaBJICHHBLIN
BOIIPOC, IIOKAa3aHO YMCHHC BBIICIUTDL
CYIIIECTBCHHBIC M HECYIICCTBEHHBIC
HNpU3HAKHU, IMPHUYNHHO-CICACTBCHHBLIC
CBS3U; MOTYT OBITH  JOMYIIECHBI
HEOOYCTHI, HCIIPABJICHHBIC C
MTOMOIIIBIO TIPETIOIaBATEIIS;

- JJaH HEJIOCTaTOYHO MPABUIIbHBIN U
ITOJTHBIN OTBET; JIOTHKA u
IIOCJICI0OBATCIIBHOCTD HN3JI0KCHUA
MMCIOT  HapyIIeHHUs; B  OTBETE
OTCYTCTByIOT BBIBO/JIBI.

OTBET MPEJICTaBIISIET co0oii HE 3a4TEHO
pa3pO3HEHHbIE 3HAHUS c
CYUIECTBEHHBIMU  OHIMOKaMH O
BOIIPOCY; MPUCYTCTBYIOT
(bparMeHTapHOCTb,  HEJIOTMYHOCTb
W3IIOKEHUS,  JIONOJHUTEIbHBIE U
YTOYHSIIOLINE BOMPOCHI HE MPHUBOJISAT
K KOPPEKINH OTBETa Ha BOMPOC.

7. PecypcHoe o0ecnieueHre U CHUATIIHHBI

7.1. JlulneH3HOHHOEe W CBOOOJHO PpacHpOCTpPaHsieMOe NPOrpaMMHOE
obecrneyeHue
[lepeyeHr AMIIEH3MOHHOTO W CBOOOJHO PACIPOCTPAHSEMOTO MPOTPAMMHOIO
oOecrieueHus, B TOM YHCJIe OTEUECTBEHHOT'O IMPOU3BOICTBA!
Microsoft Windows 7 Professional — IIO-BEg-834;
Microsoft Office Standard 2010 — I1O-413-406;




7-Zip — I10-F33-948;

Adobe Acrobat Reader — I10-F63-948;

Google Chrome — [10-F2C-926;

MoiiO¢puc O6pazoBanue — [10-41B-124;

MathCad 14 - IIporpamMHBbIi OpPOAYKT AJis BBINOJTHEHUS WH)XEHEPHBIX U
MareMatndeckux pacuetoB [10-6E1-625;

MatLab 2009 — BBICOKOYPOBHEBBI SI3bIK TEXHHYECKHMX paCUETOB,
WHTEpPaKTUBHAS cpela pa3pabOTKU aJIrOPUTMOB M COBPEMEHHBIM WHCTPYMEHT
aHaimm3a maHHbex 110-162-655;

SPSS Statistics 17 — mnporpamMMmHOe oOecrmedeHne sl CTATUCTUYCCKOM
00padoTku nanHbix [10-F2B-743:

AnyLogic Personal Learning Edition — mporpammHoe obecrieueHue st

MMUTAUMOHHOTO MoaenupoBanus [10-311-354.

7.2. IlIpodeccnonanbHble 0a3bl JAHHBIX 1 HH(POPMALMOHHbIE
CIIPaBOYHbBbIE CHCTEMbI

Nudopmanmonnass  cnpaBoyHas  cuctema —  CepBep  OpraHoB
rocynapcTBeHHoi Brnactu Poccuiickoit denepanun http://poccus.pd/ (cBoOOIHBIIM
J0CTyT); TpodecCuoHaNbHbIe 0a3bl JaHHBIX — llopTam OTKPBITHIX TaHHBIX
Poccuiickoii deneparuu https://data.gov.ru/ (cBoOOaHBIN n0ocTyn); (eaepanbHbIi
noptan «Poccuiickoe oOpasoBanue» http://www.edu.ru (cBoOOIHBIN OCTYII);
cuctemMa O(QUIIMATBHOTO OIMyOJIMKOBAHUS IMPABOBBIX AKTOB B 3JIEKTPOHHOM BHJIEC
http://publication.pravo.gov.ru/ (cBoOOAHBIN A0CTYI); (eaepanbHbId MOPTaT
«CoOBEpIICHCTBOBAaHNE  TOCYJAapCTBEHHOTO  yIpaBieHUs»  https://ar.gov.ru
(cBOOOIIHBIN JOCTYM); dJEKTpOHHAs OubiMoTeka yHuBepcutTera http://elib.igps.ru
(aBTOpW3OBaHHBINA JIOCTYM); JJIEKTpOHHO-OMOIMoTeunas cucrema «IObC IPR

BOOKS» http://www.iprbookshop.ru (aBTopr30BaHHBIN TOCTYM).

7.3. Jlutepatypa

OcHoBHas1 JiuTepaTypa:



1. Matematnueckoe MojenupoBanue cuctem u mnporecco /  E.RO.
byteipckuii, A.B. MatseeB. — CII6.: Cankrt-IletepOyprckuit yausepcurer I'TIC
MUC Poccun, 2022. — 733 C. Pexum JIOCTyTA:
http://elib.igps.ru/?3&type=card&cid=ALSFR-af3b3441-07fe-40ad-8218-
cb3af5b35666&remote=false

2. Metonpl MoaenupoBaHusi U nporaozupoBanus / A.B. Matsees. — CII0.:
Cankrt-IlerepOyprckuii yausepcutetr I'TIC MUC Poccun, 2022. — 231 c. Pexum
JOCTyTa: http://elib.igps.ru/?5&type=card&cid=ALSFR-6782836a-aa47-45c0-
a375-56944375dd26&remote=false

3. MHorokputepraibHble 3aJa4d MPUHIATUS PELIeHUil: yueOHoe mocooue.
JlotoB A.B., Ilocnenoa N.1. U3zn. MAKC IIpecc, M. C. — 197. 2008. Pexum
JOCTYTIA: http://elib.igps.ru/?5&type=card&cid=ALSFR-45f9dd6¢c-4913-4e6b-
b561-b699f2a7faca&remote=false

4. bapckuit A.b. BBeneHue B HEHpOHHBIE CETH : ydeOHoe mocodue /

bapckuii A.b.. — Mockga, CapatoB : aTepHeT-YHuBepcuter MHPpopmMarimoHHbIX
Texnonorut (MHTYUT), Ait Ilu Ap Menua, 2020. — 357 ¢. — ISBN 978-5-
4497-0309-5. — TeKcCT : 2JeKTPOHHBIA // DIEKTPOHHO-OUOIMOTEYHAsI CHUCTEMa

IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/89426.html

5. dyes C.M. Pemienue 3amady MNPUKIATHOW MaTEMaTUKH B CHUCTEME
MathCAD: yuebHoe mocobue. — Kazanp: KazaHckuii  HalMOHAIbHBIN
UCCIIEIOBAaTENbCKUN TexHonornyeckuit ynuBepcurer, 2012. — 100 c. Pexum
nocryna: http:// www.iprbookshop.ru/63986.html

6. IpsixonoB B.I1. MATLAB: nonnsiii camoyuutens / B.I1. JIpsikoHOB. —
2-e u3n. — Caparos: IlpodobOpazoanme, 2019. — 768 c. Pexxum mocryna:
http://www.iprbookshop.ru/87981.html

JlonoJiHUTEILHAS JIUTEPATypa:

1. 3abopckuit b.B., Kprokoa M.C., Meneaea O.M. Teopus
BEPOSITHOCTEM M MaTeMaTudeckas cratuctuka: yueoHoe nocooue. — CIIb VITIC
MUC Poccun, 2017. Pexum JOCTyTa:
http://elib.igps.ru/?5&type=card&cid=ALSFR-19310c9{-5f9¢-43f0-8a80-
2caff3aafl f3&remote=false

2. I'mypman B.E. PykoBOACTBO K PpELICHUIO 3adad [0 TEOpUHU
BEPOSITHOCTEH U MAaTEMAaTHYECKOU CTAaTUCTUKE: y4eO. Moco0. JIsl CTYJIEHTOB BY30B.
5-¢e u3l., cTep. M.: Bric. IK., 2009. 400 c.
http://192.168.0.15/?4&type=searchResult&fq=%D0%B3%D0%BC%D1%83%D
1%80%D0%BC%D0%B0%D0%BD&fts=false&order=asc&fields=AL.SFR-
62bbe42e-aab6-417f-a518-3d8d491613c8

3. Bentuens E.C., OuapoB JI.LA. HccnepgoBanue omnepaunmii: 3anayu,
NPUHIUIBI, MeTtonojorusi: — M.: Beicmiag mkona, 2007. — 208 c. — Pexum
JOCTyma: http://elib.1gps.ru/?20&type=card&cid=ALSFR-9a0feeb-8eb2-482c-
a277-a9e3aadc34a0&remote=false

4. ITapero-onTUManbHble  PEHIEHUS  MHOTOKPUTEPUATBHBIX  3aJay:
monorpadus. [Toqunosckuit B.B., Horun B.JI. 3a. Hayka — 255 c¢. 1982. Pexxum




nocryma:  http://elib.igps.ru/?13&type=card&cid=ALSFR-6fa292d7-1827-44d3-
86ab56b81477d23 1 &remote=false

5. Bakynenko C.A. Heiiponnsle cetn : yueOHOoe mocobue / BakyneHko
C.A., Xuxapera A.A.. — Cankr-lIlerepOypr : Cankr-IlerepOyprckuii
TOCy/IapCTBEHHBI YHUBEPCUTET MPOMBIIIICHHBIX TEXHOJOTUH W nu3aitaa, 2019.
— 110 c¢. — ISBN 2227-8397. — Texkct : S1eKTpOHHBIA // DIEKTPOHHO-
OnOImoTeUHAas crucrema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/102447.html

7.4. MaTepuaJibHO-TeXHUYECKOe oDecrneueHmne

Jlns mpoBefeHUs U 00eCredYeHHs] 3aHSITUA HCHOJB3YIOTCS CHElHaTbHBIC
MOMEILEHUS, MPEACTABISAIONINE CO00M yueOHbIE ayIUTOPUH, a TAKKE IMOMEIICHHUS
JUTSL CAMOCTOSITEIHHON PabOTHI.

Texuuyeckue cpeacTBa 00y4YeHHUS:

e  MynbTUMEIUMHBIN TPOEKTOP,

e [IpOEKIMOHHBIN YKpaH,

e [lepcoHaIbHBIN KOMIIBIOTED.

ABTOpBI:

npodeccop kadenpsl NpUKIATHON MaTEMaTUKUA U HH(DOPMAITUOHHBIX
TEXHOJIOTUM, KaHIUAT TEXHUYECKUX HayK, mpodeccop I'Bozauk M.U.

3aBeAyOmMui Kaheapor MPUKIATHOW MaTeMAaTUKU U HHGOPMAITMOHHBIX
TEXHOJIOTUH, KaHAUAAT TEXHUYECKUX HayK, ToLUeHT MarseeB A.B.



