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1. Heau 1 3aga4yn TUCHUILIMHBI «MaTeMaTH4YeCcKHe MeTOAbI U HOBbIE

I’IH(l)OpMaHI/IOHHLIe TEXHOJOI'Md B HAYYHBIX HCCJICA0BAHUAX»

eab u3y4eHUus1 JUCHMILIMHBI:

— hopMupoBaHU€e y OOyYaroOmMMUXCS 3HAHUM MO0 MaTeMaTHYECKUM MOJICIISM,
aNropuTMaM W METOAAaM peIIeHUs] 3adady Mpd POBEICHUM  HAyYHBIX
HCCIEIOBAHUM;

— BBIpaOOTKa MPUEMOB M MPAKTUUYECKUX HABBIKOB PEIICHUS HAYYHBIX 3aja4
MaTeMaTHYECKUMHU METOIaMH c HUCIOJIb30BAaHUEM COBPEMEHHBIX

UH(POPMAILIMOHHBIX TEXHOJIOTHIA.

Ilepeyens koMneTeHUMH, (POPMHUPYEMBbIX B IIpoLecce U3YyYeHHUS AUCHMIIIHHbBI

KoMmnerennun Conep:xanue

OIIK-1 CIOCOOHOCTH (hOPMYIUPOBATH HAYYHBIC 3a7a4H, IPUMEHSTH JIJIST UX
peIcHrud MCTOHOJIOTHU TCOPECTUUCCKUX U SKCIICPUMCHTAJIbHBIX HAYYHBIX
WCCJIEI0BAHN, BHEAPATH IMOJTYYEHHBIE PE3YJIbTAaThl B IPAKTUYECKYIO
ACATCIIbHOCTD

OIIK-2 CIOCOOHOCTH MIPUMEHSATH HH(POPMAITMOHHO-KOMMYHUKAITMOHHBIC
TCXHOJIOTHHU ITPU OCYIICCTBICHUU HaquO-HCCHGI[OBaTCHBCKOﬁ
JIEATEIbHOCTH

3amayamu U3yYyeHUs IMCHUIIMHBI ABJISICTCH:

— ¢GopMHpOBaHHWE  HABBIKOB  MPOBEJACHUS  MCCIEAOBAHMM  CIIOKHBIX
OpPraHU3AIMOHHO-TEXHUYECKNX CHCTEM Ha OCHOBE METOJOB (hyHIaMEHTaTbHBIX
HayK;

— (hopMUpOBaHKE HABBIKOB MaTEMAaTHUECKOTO MOJICTTUPOBAHMS M CUCTEMHOM
ONTUMH3AIMA  CJIOKHBIX  OPTaHM3AIMOHHO-TEXHUYECKUX CHCTeM Ha 0ase
pa3pabOTaHHBIX M HMEIOUIMXCS CPEACTB MCCIENOBAHUS U IMPOCKTUPOBAHMS,
BKJIIOYAs CTAHIAPTHBIC U CHEINATN3UPOBAHHBIC MAKETHI MPUKJIIAHBIX POrPaMM;

— (opMUpOBaHME YMEHHsS TMPUMEHSTH MPOTPaMMHOE oOOecreyeHue st
peleHnsl 3aJad CHUCTEMHOIO HCCIIEIOBAHUS M pealu3alyyd yOpaBJICHUS B

OpraHu3alMOHHBIX CUCTCMaAX.




2. llepeyeHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHS 10 IMCUHUILINHE,

COOTHECCHHBIX ¢ HHIMKATOPAMH JOCTHKCHUSA KOMIIeTEeHIIU

Ne |  Hunekc Conepxanue B pesynbprare nu3yueHus: JUCHUIIINHBI aTbIOHKTHI
1/ | KOMIIETEHII KOMITETEHIIUHT JOJIKHBI:
1| 1701 (unu e€ yacTH) 3HaTh yMETh BIIAJIETh
1. |OIIK-1 CIOCOOHOCTh MaTeMaTHYeCKUe |BBIOMpAThH HaBbIKaMU
dbopmynupoBath METO/IbI MaTeMaTU4eCKHue |MPUMEHEHUS
Hay4dHbIE 33]1a4H, MPOBEACHUS METO/IbI Pa3IUYHBIX
OPUMEHSTD JUISI UX | TEOPETHUECKUX U |[TPOBEICHUS MaTeMaTHYeCKHUX
peuieHus AKCIEPUMEHTANIb | TEOPETUYECKHUX U | METOJIOB
METOI0JIOTUN HBIX 9KCIIEPUMEHTANb | IPOBEJICHUS
TEOPETHUUYECKUX U UCCIIEI0BAHUI HBIX TEOPETHUECKUX U
AKCIIEPUMEHTAIIbHBIX UCCJIEIOBaHUM SKCIIEPUMEHTAIb
HAyYHBIX HBIX
HCCJICTOBAaHUM, HUCCIIEIOBAHNU
BHEJIPSTh
MOJTy4YeHHBIE
pe3yabTaThl B
MPAKTUYECKYIO
JIEATEITbHOCTh
2. |OIIK-2 CIIOCOOHOCTh BO3MOKHOCTHU UCIIOJIb30BaTh HaBbIKAMH
MPUMEHSATD nH(OPMAIIMOHHO- | COBPEMEHHBIE perieHus
uH(pOpPMaLMOHHO- KOMMYHHKAIIMOH |HMH(DOPMAIIMOHHO- | KOHKPETHBIX
KOMMYHUKAI[MOHHBIE | HBIX TEXHOJIOTHMH |KOMMYHUKAIIMOH |HMCCIIEOBATEIbCK
TEXHOJIOTUH MPHU VIS pellieHus HBIX TEXHOJIOTUU |UX 33714 C
OCYIIECTBIICHUU Hay4HO- B Hay4HO- MIPUMEHEHUEM
Hay4YHO- UCCIIEIOBATENbCK | MCCIIEIOBATENbCK |COBPEMEHHBIX
UCCIIEN0BATENIbCKON | MX 3a1a4 B on MH(POPMALIMOHHO
JEeSITEIIbHOCTH npodeccuoHalbH | IeSTEIbHOCTH -
Ol IeATENbHOCTH | ISl PEILICHUS KOMMYHUKAIMOH
KOHKPETHBIX HBIX TEXHOJIOTHI
HCCIIEI0BATENHCK
uX 3a/1a4

3. MecTO AUCHUIIMHBI B CTPYKTYPe OCHOBHOM Npo@deccunoHaIbHO

JlncuuninHa

o0pa3oBaTe/IbHOI MPOrPaMMBbI

OTHOCHUTCA

K  YacTH,

dbopmupyemoit

Y4aCTHUKAMU

00pa3oBaTeNbHbIX OTHOIIEHUH OCHOBHOW MpodecCuOHANbHOM 00pa3oBaTEIbHON

IporpamMMbl  aBIOHKTYPBl IO HAay4HOW creuuanbHocTd 2.3.4 VYmhpapieHue B

OpraHU3alMOHHBIX CUCTCMaAX.

4. CTpyKTypa H coiep:KaHue TUCUUILIHHBI

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




cemecTpaM M (popmam 00y4eHHA

Ju1s1 ouHoii popmbl 00yUeHHUs1

4.1. PacnpenesieHue TPy10€eMKOCTH IUCUMILIMHBI 10 BHAAaM padoT, Mo

" Bcero 2
Bup yueOHoii padoTbl
4yacos cemecTp

OO01mast TpyA0eMKOCTh pa3jiesia B yacax 144 144
AyIuTOpHBIE 3aHATHS (BCEro) 66 66
B ToM uucne:
Jlexuun 28 28
[IpakTnueckue 3aHATHS 38 38
3auér 4 4
CamocrosiTesbHas padora (Bcero) 74 74

Jlns1 3a04HOM

OpMbI 00yUeHMsI

Bun yaeOHO# paboThI Bcero wacos 2 Kypc 3 Kypc
OO6mmas TpyA0€MKOCTh pa3jiesia B yacax 144 72 72
AyauTOopHbIE 3aHATHS (BCEro) 28 8 20
B tom uucne:

Jleknun 12 4 8
[IpakTHueckue 3aHsATUS 12 4 8
3auét 4 4
CamocrosiTesibHasi padoTa (Bcero) 116 64 52

4.2. TemaTuueckni 1JIaH, CTPYKTYPHPOBAHHBIH 10 TeMaM (pa3aesiam) ¢

YKa3aHHuEM OTBCICHHOI0 HA HUX KOJIHYECTBA AaKAJCMHUYCCKHUX YaCOB 1 BH/10B

pador
AJIs1 04HOM (popMBI 00yUEeHUs
Ne
o/ KoaudyecTtBO 4YacoB 110
I BU/aM 3aHATHH
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1 kypc, 2 cemecTp




1 | Ilpuknamasie MMaKETHI
PHIIAn 20 | 2 | 4 14
MaTEMaTH4YECKOr0 MOJICIUPOBAHUS
2 | Metoanl AHAJIUTHUYECKOTO
MOJICTIMPOBAHUSA  CTOXACTUYECKUX 26 6 8 12
JIMCKPETHBIX CUCTEM
3 | Metoabl MUMHUTAIIIOHHOTO
8 H 26 | 4 | 10 12
MOJIETTUPOBAHUS
4 | CoBpemeHHbIE METO/IbI
MHOTOKPUTEPUAIIBHON 28 8 8 12
ONTHUMHU3ALIHN
5 |Metoapl HEYETKOM JIOTUKHM B
A 20 | 4 | 4 12
MOJICTTUPOBAHUH
6 | Iloctpoenne Moxgeneir Ha 0Oase
> p f[ 20 4 4 12
HEUPOHHBIX CEeTEH
3auer 4 4
Bcero 144 28 38 4 74
JJIs1 32049HOM opMBbI 00yUeHUs
Ne
o/ KoaudyecTtBO 4YacoB 110
I BHJAM 3aHSATHH
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2 Ky
1 | Ilpuknamusie MMAaKETHI
PHICIAL 36 | 2| 2 32
MaTeMaTH4YECKOr0 MOJCIUPOBAHUS
2 | Metoanl AHAJIUTHUYECKOTO
MOJICJIMPOBAHUS.  CTOXACTHUYECKHUX 36 2 2 32
JIMCKPETHBIX CUCTEM
Hroro 3a rog o0yueHust 72 4 4 64
3 Ky
3 | Metonsbl MMHUTAIIOHHOTO
A H 18 | 2 | 2 14
MOJICTTUPOBAHUS
4 | CoBpeMEHHbIE METOIbI
MHOTOKPUTEPUATILHOU 16 2 2 12
ONTUMHU3ALIIU




5 | Meroapl HEYETKOM JIOTUKH B 16 7 ) 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 TUCHUIIUHBI

Tema 1. IlpukaagHble NaKeTbl MATEMATHYECKOT0 MO/IeJIMPOBAHUSA

[Taketbl npukiaaguaeix mnporpamm. Ilaker Mathcad u ero wunTepdeiic.
XapakTepucTuka MaremMaTHdeckoro makera Matlab. XapakrepucTuka makeToB
00pabOTKHU CTATUCTHUECKUX JTAHHBIX.

Ilpakmuueckoe 3anamue

CpencTBa pemieHus MPOCThIX BRIYUCIUTENBHBIX 3a1a4. [IporpammupoBanme
B Mathcad. Pemienne mnpocThIX BBIYHCIMTENBHBIX 3a7auy B Matlab. Pemenue
TUTIOBBIX  3a7a4 CTAaTHUCTHYECKOW 00paOOTKM naHHBIX. Pemenme 3amad
KOPPEJSLIMOHHOTO aHanu3a. Perienue 3aa4 perpecCuMOHHOTO aHaIK3a.

Camocmoamenvnaa paooma

Brimonaenne TtunoBeix omeparuii B Mathcad. ['paduueckue cpenctsa
naketa. CnpaBouyHasi cuctema Mathcad. CumBonbHBIN mpoueccop. Pabdorta ¢
BekTOpaMu W Matpuriamu. KomrmiekcHele BenwunHbl. CrenuanbHble (yHKIAN
nakera. OO0paboTKa SKCIEPUMEHTAIBHBIX JaHHBIX. [lakeTsl pacmmpenus Matlab.
[TporpammupoBanue B Matlab.Busyanuzamus pe3ynbratoB 00paOOTKH JaHHBIX.
KoppensunoHHbIe U PErPECCUOHHBIE 3aBUCUMOCTH. JIMCIIEPCUOHHBIN aHATIU3.

Pexomendyeman numepamypa:

OCHOBHas Jiureparypa: [3, 6];

JOMOJHUTENbHAs uTepatypa: [1, 2].

Tema 2. MeToabl aHAJUTHYECKOIO MOACJIHPOBAHUA CTOXACTHYCCKHUX

AUCKPETHBIX CUCTEM




BeposTHOCTHBIE AHAMTUYECKUE MOJEIM C JAUCKPETHBIM BPEMEHEM.
BeposTHOCTHBIE aHAIUTHYECKHE MOJEIN C HENpPEpPhIBHBIM BpeMeHeM. Mojaenu
CUCTEM U CETell MaccoBOro oO0CIyKuBaHus. Mojenu TMHaMHUKU CPEJIHUX.

Ilpakmuueckoe 3anamue

Pa3pabotka u  wuccienoBaHHe  AUCKPETHO-CTOXACTHMUECKOW  MOJIETH.
Pa3paboTka u uccnenoBaHue HENpPEphIBHO-CTOXAcTHUUECKOW Mozenu. Pa3paboTka
MoJieJel MOJIyMapKOBCKUX mporeccoB. Pa3paboTka u wuccinenoBaHue Mojenen
CMO u CeMO. Pa3zpaboTka Mojeneil TMHAMUKHU CPEIHUX.

Camocmoamenvnaa paooma

Anroput™mbl  (QYHKIIMOHMpPOBaHMS U TMoOKazarenn kadectBa CMO ¢
npuoputetamu. CrienuanbHble AUCHMIUIMHBI OOCTY>KMBaHUS 3asiBOK. OCHOBHbIE
noHsTus ceren llerpu. Ananus cereit [letpu. A3biku cereit [lerpu. Pacimpennsie
Y OrpaHuYeHHbIE MoJenu ceteu [lerpu.

Pexomenoyeman numepamypa:

OCHOBHas Jireparypa: [1, 2];

JOTMIOJTHUTEIIbHAA IuTepaTypa: [3].

Tema 3. MeToabl HUMUTALMOHHOTO MOAEJIHPOBAHUSA

Cratuctnueckue Mozenu. KoHIenuus MMHUTALMOHHOIO MOJEIMPOBAHMS
cToxacTuueckux cucreM. PopMUpoBaHHME CiydalHBIX Bo3zaeicTBuil. OOpaboTka
pPe3ynbTaTOB MIMUTALMOHHOI'O MOJEIIUPOBAHUS.

Ilpakmuueckoe 3anamue

Pa3paboTka u nccnenoBaHue cTaTuCTUUYECKOr Moaenu. MHCTpyMeHTanbHbIe
CpPEICTBa  UMUTAIMOHHOTO  MojJenupoBaHus.  Pa3paboTka  apXUTEKTYphl
UMUTAIMOHHON Mozenu. Pa3paboTka mporpaMMHOIN peanu3aliil UMHTALUOHHON
MOJCIIN.

Camocmoamenvnasn padoma

KauectBo paTtymkoB ciywyadHbIX yucen. llpuembl MopenupoBaHus
CIy4aHbIX (aKkTOpoB. THUIOBBIE CXEMbl HMMHUTALMOHHOIO MOJEIMPOBAHUS.

CpaBHeHHE BUIOB U CIOCOO0OB MOJICTUPOBAHHUSL.



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

JOTNOJTHUTEIIbHAA IuTepaTypa: [3].

Tema 4. CoBpeMeHHbIE MeTO/IbI MHOTOKPUTEPHAJIbHON ONTHMHM3ALUN

@opmanbHas MOCTAHOBKA 3a/1a4d ONTHMM3ALMM MPU MHOTUX KPUTEPUSIX.
Yactupie kputepun. [lapeto-ontumManbHble pemeHus. D(h(EeKTHUBHbIE pElICHUsI.
Cyxenue wmHoxectBa [lapero. (O030p METOAOB  MHOTOKPUTEPHUATILHON
ONTHUMH3ALINH.

Ilpaxkmuueckue 3anamus

Merton mnocienoBaTeNbHBIX YCTYNOK. JTambl METOJA IOCIEA0BATEIbHBIX
ycrynok. Peanusanus weroma mocnefoBatenbHbIX ycTynmok B MS  Excel.
B3BemenHas cymMma OLIEHOK YacTHBIX KpUTEpUEB. B3BelleHHas cymMma OLEHOK
YacTHbIX KputepueB. Meron aHanusza wuepapxuil. HMHcTpymeHTapuii Merona
aHaJIn3a UEPAPXUU.

Camocmoamenvnasn paboma

MeTtoapl HEYETKOW MHOTOKPUTEPHAIIBHOW onTtumu3anuu. Pemenue 3amad
MHOTOKPUTEPUAJIBHOM  ONTUMM3AallMM B YCJIOBUSX  HEONPENEIICHHOCTH.
['eHeTMYECKHE aNrOpUTMbl. JTallbl PEUICHUs 331a4d ONTHUMU3ALMU C MOMOIIbIO
TE€HETUYECKUX AITOPUTMOB.

Pexomendyeman numepamypa:

OCHOBHas Jireparypa: [1, 3];

JOTIOJIHUTENbHAS JIuTepaTypa: [4].

Tema 5. Meroabl He4eTKOM JIOTUKU B MOAETMPOBAHUHU

OCHOBHBIE TOJIOKEHHSI HEYETKOW JIOTMKHU. JIMHIBHCTHYECKAsl EpEMEHHas!.
HeueTkoe MHOXECTBO M HedeTkas IepemeHHas. Hewerkas soruka. Cucremsl
HEYETKOTI'0 BBIBOJA.

Ilpakmuueckoe 3anamue

JIOTUKO-TMHTBUCTUYECKOE OIMCAHME CHUCTCM, HCUCTKHUC MOIACIIN. MeTOI[LI



IIOCTPOEHUSA HEUYETKOJIOTMYECKUX MOZENEN. HNHcTpyMeHTapuii
HEYETKOJIOTMYECKOTO MOJEIUPOBaHUs. MOJEIMpOBaHUE HEYETKOW CHUCTEMBI
cpeactBamu Fuzzy Logic Toolbox cuctemsr Matlab.

Camocmoamenvnas paooma

Bunbl THNoBbIX (yHKIMA NpuHAIIEKHOCTH. OCHOBHBIE dTallbl HEYETKOTO
BbIBOJA. AnroputM Mamaanu. Mcnonp30BaHME CUCTEM HEUETKOTO BBIBOJA B
3agavax ynpasiieHus. Heu€tkue otHomenus. Heuérkue cetu [letpu.

Pexomenodyeman numepamypa:

OCHOBHas Jiureparypa: [1];

JOTOJIHUTENbHAS JIuTepaTypa: [4].

Tema 6. Iloctpoenne mopeeil Ha 0a3e HelIPOHHBIX ceTel

BBenenne B HEHUpOHHBIE CETH. BHMONOTrMYECKHE OCHOBBI HMCKYCCTBEHHBIX
HEUpOHHBIX ceTel. ckyccTBEeHHBIN HEHPOH. OCHOBHBIE TUIBI HEUPOHHBIX CETEH.
MeTo/b1 U aNrOpUTMBI 00YUEeHHSI HEHPOCETEH.

Ilpakmuueckoe 3anamue

HelipocereBass cucrtemMa Kak METON pELICHUSA 3a4a4 MOJECIUPOBAHUSA.
[Tpubnmxenune QyHkumii. 3amaya MporHo3upoBaHus. HeillpoHHas ceTh co clioeM
Koxonena. Ilpocrteiiime makeTbl HEWpOCETEBOro MojenupoBaHud. lloctpoeHue
Mojeneld Ha 0a3e HEHMPOHHBIX ceTeil ¢ moMoIisio maketa Matlab Neural Network
Toolbox. ITpuHIMITBI TOCTPOSHUST HEUPOHHBIX ceTeil B cpeae Simulink.

Camocmoamenvnaa paooma

[TonHOCBsI3HBIE  HEHpOHHBIE ceTH. (CBEPTOYHBIE HEHPOHHBIE  CETH
PexyppeHntHbie HeiipoHHBIE ceTH. CTpPyKTypa MHOTOCIOMHONW HEHPOHHOW CETH.
Oynkunu aktuBauuu. [Ipobnema nomHoTsl. 3agada uckimovatomero uiu. [loaHora
JIBYXCIIOMHBIX CETEH B MPOCTPAHCTBE OYJNEBCKUX (QYHKUUNA. AJITOPUTM OOPATHOTO
pacrnpoctpaHeHus omundok. PopMHUpOBaHKE HAYAIBHOTO MPUOIMIKEHHUS.

Pexomendyemasn numepamypa:

OCHOBHas nuteparypa: [1, 4];

JOTOJIHUTENbHAS JIuTepaTypa: [5].



5. MeToauyecKkue peKOMEHIALUNH 10 OPraHU3ANUU U3YYCHUS
AUCHUNIMHBI

[Ipyu peamu3auuu OporpaMMbl  JUCHMIUIMH — MOZYJA — UCIOJb3YIOTCS
CIEAYIOUIME BUIbl 3aHATHN: JIEKIUS, CEMUHAPCKOE 3aHSATUE M IPAKTUYECKOE
3aHSTHE.

Jleknmsi: COCTaBIISIET OCHOBY TEOPETUYECKOTO OOy4eHHsS M JOJDKHA J1aBaTh
CHUCTEMAaTU3HPOBAHHBIE OCHOBBI HAYYHBIX 3HAHHMHA IO JHCUUIUIMHE, PAaCKpbIBATH
COCTOSSHUE U TEpPCHEKTUBBI Pa3BUTUS COOTBETCTBYIOLIEH OOJACTH HAyKd U
TEXHUKU, KOHLIEHTPUPOBATh BHUMAaHHUE OOYyYalOIIMXCS HAa HamOoJiee CIOXKHBIX U
y3JI0BBIX BOIIPOCAX, CTUMYJIMPOBATh UX aKTUBHYIO MO3HABATEIbHYIO ACSITENBHOCTD
U CII0OCOOCTBOBATH (DOPMUPOBAHHUIO TBOPUECKOT'O MBIIIUICHHUS.

Beaymum MerogoM B JIEKIMHM BBICTYNAET YCTHOE H3JOKEHHE Y4YEOHOTro
Marepuasna, COIMPOBOXKAAIOLIEECS NEMOHCTPALMEN CIAUJO0B C HCIOJb30BAHUEM
KOMIIBIOTEPHOU TEXHUKHU.

IIpakTHYeckoe 3aHATHE: MIPOBOIAUTCS B LIESAX: BHIPAOOTKH MPAKTHUECKUX
yMEHUN W NpUOOPETEHUs HABBIKOB, 3aKpEIUJICHUS MPOWMJIEHHOr0 Marepuana Io
COOTBETCTBYIOIIEH TEME IUCHUIUIMHBL. [JIaBHBIM HMX COJEpKaHUEM SBISETCA
IpakTHYecKast paboTa KaXk10To cirymaTes (00y4Jaromerocs)

CemuHapckoe 3ansaTue: CeMUHApCKOE 3aHATUS MPOBOJATCA MO Hambolee
CIIOXKHBIM OIpocaM (Temam, paszzeiaM) y4eOHOH mporpamMmbl U HUMEIOT ILIEJbIO
yIrayOJeHHOE U3yYeHHE JUCHUIUIMHBL, MPUBUTHE OOYYalONIMMCS HaBBIKOB
CaMOCTOSITEJIbHOTO MOMCKA U aHalu3a y4eOHoW mHpopmanuu, GOpMUPOBAHHUE U
pa3BUTHE y HHUX HAYYHOTO MBILUICHHUS, YMEHHUS AaKTUBHO Y4YacTBOBAaTh B
TBOPYECKOW JUCKYCCUHM, J€JIaThb IPAaBWIbHBIE BBIBOABL, aAPTyMEHTHUPOBAHO
U3JIaratb U OTCTAUBaTh CBOE MHEHUE.

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

HABBIKOB CaMOCTOATCIBHOI'O aKTHUBHOI'O HpI/I06peTeHI/I$I HOBBIX, JOIIOJHUTCIbHBIX



3H3HPII>1, INOATOTOBKY K IMPCACTOAIIMM IMPAKTHYCCKHUM 3aHATUAM, CCMHUHAPCKHUM

3aHATHSM H 3a4€TY C OLICHKOU.

6. OnleHOYHbIE MATEPUAJIbI MO TUCIUILINHE
OueHoYHbIE CpEACTBA  PErJIaMEHTUPYIOT  OpPraHu3alyi0  MPOLEAYpPHI
KOHTPOJII JOCTUTHYTOIO YpPOBHS (OPMUpOBaHUS KOMIIETEHIIMH B TIpolecce
W3YUYEHHS] JUCHUIUIMHBI. TeKylHuil KOHTPOJb MPOBOAUTCS B COOTBETCTBUM C
coliepKaHueM AUCHUIUIMHBI MO BUJAM 3aHATHA B (opMe ompoca, JOKIAI0B.
[TpomexyTouHas arrecTanusi MPOBOAUTCS B (opMe OTBETa Ha TEOPETHUECKHE

BOIIPOCHI.
6.1. I[IpuMepHbIE OlIEHOYHbIE MATEPHAJIBI:

6.1.1. Texkymero KOHTPOJIA
Tunosbie Bonpocsl AJs 0npoca:

1. B dem BbIpaxaroTCsd OCHOBHBIE HEIOCTAaTKU TPOBEJACHUS HATYPHOIO
HKCIIEPUMEHTA MO0 CPABHEHUIO C MPUMEHEHUEM METO]1a MOICIMPOBAHUS?

2. YUto Takoe SK30TE€HHBIE U SHJIOT€HHbIE IEpEeMEHHbIE?

3. Yem onpenenserca 3PEeKTUBHOCTh MaTEMAaTUYECKONU MO ?

6.1.2 IIpome:xyTOYHOI aTTECTALIMA

IIpuMepHbBIA epeYyeHb BONPOCOB, BBIHOCMMbIX HA 3a4eT

1. Buapl nakeToB MPUKIAAHBIX TPOrPAMM.

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

3. Bcrpoennsie pyHkmu U GyHKIIMU ToIb30Batens Mathcad.

4. CuMBOJIbHBIE BHIYUCIICHUS B KOMaHIHOM pexxume Mathcad.

5. HasnaueHue, cocTaB U BO3MOKHOCTH nakera MatLab.

6. UYwucna, apupmernueckue onepanuu u popmarsl komang MatLab.

7. CpencTBa BHIYUCIEHUS TUMOBBIX CTATUCTUK B maketre SPSS.

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

9. Pemenus 3amau perpeccMoHHoro aHaiuza B mnakete SPSS. Ouenku
napaMeTpOB PErPECCUM.



10. Tunossie KJIACCBI Mozenen CUCTEM co CTOXACTUYECKON
HEONPEIETICHHOCTHIO.

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

12. MapKkoBCKHil MPOLECC C IUCKPETHBIMU COCTOSIHUSIMHU M HENPEPBIBHBIM
BpeMeHeM. Y paBHeHus: Koamoroposa Jij1st BEpOSITHOCTENH COCTOSIHHM.

13. OcHOBHbIE  TOHATUS W KjJaccu(uUKalUsi  CHUCTEM  MAacCOBOIO
00CITyKUBaHUS.

14. Monaenu ceteit MaccoBOTO OOCITY)KMBaHHUS.

15. O6ummit monxon Kk pazpaboTke Mozenedt AMHAMHUKH cpenHux. [IpuHimn
KBa3UPETYJISPHOCTH.

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

17. CymHOCTh METO/Ia CTATUCTUYECKUX UCTIBITAHUM.

18. Dranbl CTAaTUCTUYECKOTO MOJIETMPOBAHUS.

19. CymHOCTh UMUTAIMOHHOTO MOJICJIMPOBAHUS.

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

21. UHcTpymMeHTaNbHbBIE CPEACTBA UMUTAIIMOHHOTO MOJIEITMPOBAHUS.

22. ®opmalibHasl MOCTAHOBKA 337]a4d ONTUMHU3ALMY MPU MHOTHX KPUTEPUSIX.
YacTHble KpUTEpUH.

23. IlapeTo-onTumaiibHbIe peteHus. IHPEKTUBHBIC PEIICHUS.

24. Cyxenue MHOXxecTBa [1apeTo.

25. O630p METOJOB MHOTOKPUTEPUATILHOW ONTUMU3AINH

26. Dtanbl METO/1A MOCIIEN0BATENbHBIX YCTYIIOK.

27. Peanuzaiysi METO/a MOCIEA0BAaTENbHBIX YcTynok B MS Excel.

28. B3BelleHHas cyMMa OLIEHOK YaCTHBIX KPUTEPUEB.

29. Meroa aHanu3a HepapXHil.

30. UHcTpyMeHTapuii METOJIa aHAJIN3a UEPAPXUA.

31. JIunrBUCTHYECKAS IEPEMEHHAS.

32. HeueTkoe MHOXKECTBO U HEUYETKAs IEPEMEHHAI.

33. Heuerkas yoruxa.

34. JIOTUKO-TUHTBUCTHYECKOE OMTMCAHUE CUCTEM, HEUETKHE MOJIEIH.

35. MeToabl TOCTPOEHUSI HEYETKOJIOTUUECKUX MOJICIICH.

36. MoaenupoBanre HedeTkou cucteMbl cpenctBamu FUZZY LOGIC
TOOLBOX cucrtemst MATLAB.

37. buoaOrnYecKre OCHOBBI HCKYCCTBEHHBIX HEHPOHHBIX CETEU

38. UckyccTBeHHBIN HEWPOH. OCHOBHBIE TUIIBI HEUPOHHBIX CETEN.

39. MeTtoabl ¥ aNTOPUTMBI O0yUYEHUSI HEUPOCETEH.

40. [Tpubnmxenue QyHKIUH.

41. 3agavya NpoOrHO3UPOBAHUS.

42. Heitponnas cetb co cnoeM KoxoHeHa.

43. IlocTtpoenne mojmeneil Ha 0a3e HEHPOHHBIX CETel C TMOMOIILIO IMaKeTa
Matlab Neural Network Toolbox.

44. 1TpuHIUITBI TOCTPOCHUST HEUPOHHBIX ceTell B cpeae Simulink.



6.2. lllkaJjia OeHNBAHMS Pe3yJIbTATOB POMEKYTOYHOM aTTeCTALIUM U
KPUTEPHUH BbICTABJICHUS OLIEHOK

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

3a4YTCHO».
OneHouHble ITokaszarenu Kputepun oniennBanus Onenka
CpescTBa OIICHUBAHUs
YCTHBIN MPAaBWIBHOCTD | - JIaH ITPAaBUJIbHBIN, MIOJIHBIA OTBET Ha 3a4TEHO
ompoc (0TBeT) Y TIOJTHOTA MOCTaBJICHHBIM BOIMPOC, ITTOKa3aHa

OTBE€Ta COBOKYIIHOCTb OCO3HAHHBIX 3HaHI/II>'I
0  JHUCHUIUIMHE,  J0Ka3aTeIbHO
PaCKpPLITHI OCHOBHBIC ITOJIOKCHU L
BOITPOCOB; MOTYT OBITh JOMYIIEHBI
HEOOYCTHI, HCIIPABJICHHBIC
CaMOCTOSATENILHO B MPOIIECCE OTBETA,
- JaH HpaBHHBHBIﬁ, HEOOCTATOYHO
IIOJHBIA OTBET Ha IIOCTAaBJICHHBLIN
BOIIPOC, IIOKa3aHO YMCHHMC BBIICIUTDL
CYIIECTBEHHBIC M HECYIICCTBEHHBIC
NpU3HAKHU, IMPHUYINHHO-CICACTBCHHBLIC
CBS3U; MOTYT OBITH  JOMYIIECHBI
HEOO0YCTHI, HCIIPAaBJICHHBIC C
MTOMOIIIBIO TIPETIOIaBATEIIs;

- JJaH HEJIOCTaTOYHO MPABUJIbHBIN U
ITOJTHBIN OTBET; JIOTHKA u
IIOCJICI0OBATCIIBHOCTD HN3JI0KCHUA
MMEIOT  HapyIlIeHHs; B  OTBETE
OTCYTCTByIOT BBIBO/JIbI.

OTBET MPEJICTaBIISIET co0oif HE 3a4TEHO
pa3po3HEHHbIE 3HAHUS c
CYUIECTBEHHBIMU  OHIMOKaMH O
BOIIPOCY; MPUCYTCTBYIOT
(GbparMeHTapHOCTb,  HEJIOTMYHOCTb
U3IIOKEHUS,  JIONOJTHUTEIbHBIE U
YTOYHSIIOLINE BOMPOCHI HE MPHUBOJISAT
K KOPPEKITNH OTBETa HAa BOMPOC.

7. PecypcHoe o0ecnievyeHue Q1 CIATITHHBI

7.1. JluineH3HOHHOEe W CBOOOJAHO PpacHpoOCTpPaHsieMOoe NPOrpaMMHOE
obecrneyeHue
[lepedyeHr JMIIEH3MOHHOTO W CBOOOJHO PACIPOCTPAHSEMOTO MPOTPAMMHOIO
oOecrieueHus, B TOM YHCJIE OTEUECTBEHHOT'O IMPOU3BOICTBA!
Microsoft Windows 7 Professional — IIO-BEg-834;
Microsoft Office Standard 2010 — I10-413-406;




7-Zip — I10-F33-948;

Adobe Acrobat Reader — I10O-F63-948;

Google Chrome — [10-F2C-926;

MoiiOduc O6pazoBanue — [10-41B-124;

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

MatLab 2009 — BBICOKOYpOBHEBBII SI3bIK TEXHHYECKHMX paCUETOB,
WHTEpPaKTUBHAS cpela pa3pabOTKU aJIrOPUTMOB M COBPEMEHHBIM WHCTPYMEHT
aHaim3a maHHbex 110-162-655;

SPSS Statistics 17 — mnporpamMMmHOe oOecmedeHne s CTATUCTUYCCKOM
00padoTku nanHbix [10-F2B-743:

AnyLogic Personal Learning Edition — mporpammHoe obecrieueHue st

MMUTAUMOHHOTO MoaenupoBanus [10-311-354.

7.2. IIpodeccnonanbHble 0a3bl JAHHBIX 1 HH(POPMALIMOHHbIE
CIIPaBOYHbBbIE CHCTEMbI

Nudopmanmonnass  cnpaBoyHas  cuctema —  CepBep  OpraHoB
rocynapcTBeHHoi Binactu Poccuiickoit ®enepanuu http://poccus.pd/ (cBoOOIHBIIM
J0CTyI); TpodecCuoHaNbHbIE 0a3bl JaHHBIX — llopTam OTKPBITHIX TaHHBIX
Poccuiickoii deaeparuu https://data.gov.ru/ (cBoOOaHBIN n0cTyN); (eaepanbHbIi
noptan «Poccuiickoe oOpasoBanue» http://www.edu.ru (cBoOOIHBIN TOCTYTI);
cuctemMa O(QUIIMATBHOTO OIMYOJIMKOBAHUS IMPABOBBIX AKTOB B JJIEKTPOHHOM BHJIC
http://publication.pravo.gov.ru/ (cBoOOIHBIH A0CTYI); (eaepanbHbId MOPTaT
«CoOBEpIICHCTBOBAaHNE  TOCYJApCTBEHHOTO  yIpaBjieHUs»  https://ar.gov.ru
(cBOOOIIHBIN JOCTYM); 3JIEKTpOHHAs OubiMoTeka yHuBepcutTera http://elib.igps.ru
(aBTOpM3OBaHHBIA JIOCTYM); JJIEKTpOHHO-OMOIMoTeunas cucrema «ObC 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-IletepOyprckuii 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. Metoapl MoaenupoBaHusl U nporaozupoBanus / A.B. MatseeB. — CII0.:
Cankrt-IlerepOyprckuii yausepcutetr I'TIC MUC Poccuu, 2022. — 231 c. Pexum
JOCTyTa: http://elib.igps.ru/?5&type=card&cid=ALSFR-6782836a-aa47-45¢0-
a375-56944375dd26&remote=false

3. MHorokputepuaibHble 3aJa4d MPUHITUS PELIeHUil: yueOHoe mocooue.
JlotoB A.B., Ilocnenoa .M. 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.. — Mocksa, CapatoB : naTepHeT-YHuBepcutet MHpopmMarimoHHbIX
Texnonorut (MHTYUT), Air Ilu Ap Menua, 2020. — 357 c¢. — ISBN 978-5-
4497-0309-5. — TeKcCT : SJEKTPOHHBIA // DIEKTPOHHO-OUOIMOTEYHAsI CHUCTEMa

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

5. dyes C.M. Pemienue 3amady MNPUKIATHOW MaTEMaTHKH B CHUCTEME
MathCAD: yuebnoe 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 pocryma:
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 JIOCTyTa:
http://elib.igps.ru/?5&type=card&cid=ALSFR-19310c9{-5f9¢-43f0-8a80-
2caff3aaflf3&remote=false

2. I'mypman B.E. PykoBOACTBO K PpEUICHUIO 3adad [0 TEOpUHU
BEPOSITHOCTEH U MAaTEMAaTHYECKOU CTATUCTUKE: y4eO. Moco0. sl CTYJIEHTOB BY30B.
5-¢e u3l., cTep. M.: Bric. 1IK., 2009. 400 c.
http://192.168.0.15/?4&type=searchResult&fqg=%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 omnepaunuii: 3anayu,
NPUHIUIBI, MeTtonojorusi: — M.: Beicmiag mkona, 2007. — 208 c. — Pexum
JOCTyma: http://elib.1gps.ru/?20&type=card&cid=ALSFR-9a0feeb-8eb2-482c-
a277-a9e3aa4c34a0&remote=false

4. ITapero-onTUManbHble  PEHIEHUS]  MHOTOKPUTEpPUATbHBIX  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-
86ab56b8f477d23 1 &remote=false

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

7.4. MaTepuaJIbHO-TeXHUYECKOe oDecneyeHmne

Jis mpoBefeHUs U 00eCredYeHHs] 3aHSITUA HCHOJB3YIOTCS CHElHaTbHBIC
MOMEILEHUS, MPEACTABISAIONINE CO00M yueOHbIE ayIUTOPUH, a TAK)KE MMOMEIICHHUS
JUTSL CAMOCTOSITEIBLHON PaOOTHI.

Texuuyeckue cpeacTBa 00yUeHHUS:

e  MynbTUMEIUMHBIN TPOEKTOP,

e [IpOEKIMOHHBIN YKPaH,

e [lepcoHaJIbHBINA KOMIIBIOTED.

ABTOpBI:

npodeccop kadenpsl NpUKIATHON MaTEMAaTUKUA U HH(DOPMAITMOHHBIX
TEXHOJIOTUM, KaHIUJAT TEXHUYECKUX HayK, mpodeccop I'Bozauk M.U.

3aBeAyOmMui Kaheapor MPUKIaTHOW MaTeMAaTUKU U HHGOPMAITMOHHBIX
TEXHOJIOTUH, KaHAUAAT TEXHUYECKUX HayK, ToLUeHT MarBeeB A.B.



