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1. leau u 32724y AUCHHUILIMHBI

Ilenn ocBOeHHST TUCITAITHHBI:

— hopMupoBaHKE y OO0YUYAIOIMUXCS 3HAHUA MO MATEMAaTHYECKUM MOJEIISIM,
AIMOPUTMAM H  METOJIaM  pelIeHHS 3ajJad Tpd TPOBEJACHHHM HAyYHBIX
HCCIEeI0BaHUM;

— BBIpA0OTKA MPUEMOB U MIPAKTHYCCKUX HABBIKOB PEIICHUS HAYYHBIX 3aad
MaTeMaTHYeCKUMHU METO/IaMHU C UCIIOJIb30BaHUEM COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJIOTHIA.

3agaum TUCHUNJIUHBI:

— opMHpOBaHHE  HABBIKOB  TPOBEACHUS  HCCICIOBAHUN  CIIOXKHBIX
OPraHU3alMOHHO-TEXHUYECKUX CHCTEM Ha OCHOBE METOAOB (yHIaMEHTAJIbHBIX
HAYK;

— (hopMHUPOBAHHE HABBIKOB MATEMATHYECKOTO MOJICMPOBAHUS U CUCTEMHOM
ONTHMHU3AIMKA  CJIOXKHBIX  OPraHU3allMOHHO-TEXHUYECKMX CHCTeM Ha 0ase
pa3paOOTaHHBIX W WMEIOIIMXCS CPEACTB HCCICAOBAaHUS M IMPOCKTHPOBAHUS,
BKJTIOYAsl CTAHIAPTHBIE U CIICIIMATM3UPOBAHHBIC ITAKETHI MPUKIIAIHBIX IPOTPAMM;

— QopMHUpOBaHUE YMEHHUS MPUMEHATH IMPOTPAMMHOE OOCCIICUSHHUE IS
pelleHuss 3aJad CHCTEMHOTO WCCIICIOBAaHUS W pealH3alliil yIpaBICHUS B
OpTraHHU3AI[MOHHBIX CUCTEMaX.

2. [Inannpyembie pe3yibTaThl 0CBOEHUS JUCIUNIIMHBI

O06o3Ha4enne Pe3yabTar 0ocBOCHUsI

P25 CIOCOOHOCTH GOPMYIUPOBATH HAYYHBIE 33JJa4UH, IPUMEHSTH JIsl UX
peuIeHus METOAO0JIOTUH TEOPETUUECKUX U SKCIIEPUMEHTAIbHBIX HAyYHBIX
HCCJIEIOBAaHUM, BHEPSITH [TOJIyY€HHBIE PE3YJIbTAThl B IPAKTUYECKYIO

JEATEIBHOCTD
P26 CIOCOOHOCTH MIPUMEHSATH HH(POPMAITMOHHO-KOMMYHUKAITMOHHBIC
TEXHOJIOTHH IIPU OCYLIECTBIEHUN HAYYHO-UCCIEN0BATEIbCKON
JIEATEIILHOCTHU
P27 CIIOCOOHOCTH ¥ TOTOBHOCTH K OPTaHU3AIIUU U TIPOBEICHUIO

(dbyHIaMEeHTaIbHBIX U IPUKIIAJHBIX HAYYHBIX UCCIIEI0BaHUH B 00nacTu
MOJIeJIeH, METOI0B, AITOPUTMOB YIIPABJIEHUS B OPraHU3aLMOHHBIX
CHUCTEMAxX

P28 CIOCOOHOCTh K CAMOCTOSITETIbHOMY IIPOBEICHUIO HAYYHBIX HCCIEIOBAHUN B
001acTi MoziesIel, METOI0B, AITOPUTMOB YIIPABIICHHS B OPIraHU3aLMOHHBIX
CUCTEMax, HAIIPABJICHHBIX Ha PEILIEHNE HAyYHOH 3a/1a4i, UMEIOLIEen
3Ha4YeHUe JUIsl pa3BUTHsI HH(OPMALIMOHHBIX TEXHOJIOTHH, U CO3JaHHE
HOBBIX HAYYHO OOOCHOBAaHHBIX TEXHUYECKHUX, TEXHOJIOTUYECKUX MITH UHBIX
peleHui 1 pa3paboToK, UMEIOLINX CYIIECTBEHHOE 3HaUEHHE I Pa3BUTHUSA
CTpaHbl

3. MecTo IMCHMILUIMHBI B CTPYKTYPe 0CHOBHOI NMPodeCcCHoOHATBLHOM
0o0pa3oBaTeIbHOI MPOrPaMMBbI
JlucuumirHa BXOJUT B COCTaB 00pa30BaTEIbHOTO KOMIOHEHTa y4eOHOr0 MJIaHa.




4. CTpyKTYypa U coepKaHue TUCUUILIHHBI
OO6m1as Tpy10€MKOCTh JUCIUIUIUHBI COCTaBIsAeT 144 akageMUuecKux Jaca.

4.1. Pacnipeesienne TPyJ10eMKOCTH AMCHUIUIMHBI 10 BUIaM padoT 1mo
ceMecTpaMm ist O4HOM (PopMbI 00yUeHUsT

TpynoeMKocThb

. o

Bun yuebHo# paboThl e, SeEET TN

2

OO611ast TpyI0EMKOCTh JUCIUIUIMHBI TT0 YICOHOMY TUTaHY 144 144
AynUTOPHBIC 3aHATHS: 66 66
Jleknn 28 28
IIpakTnueckue 3aHATHS 38 38
CamocrosiTesqibHas padora 74 74
3auér 4 4

4.2 Pacnipeesienne TPy10€eMKOCTH TMCIUAILIMHBI 10 BUIaM PadoT 1Mo Kypcam
JJIs1 32049HOI GopMBbI 00yUeHUs

TpynoeMkocTh
. 1o
Bun yae6HO# paboThI e, VDCaM

2 3
OOm1ast TpyJ0EMKOCTh AUCHUIUIMHBI IO y4eOHOMY IIJIaHY 144 72 72
AyIUTOpHBIE 3aHSTHS: 28 8 20
Jleknuun 12 4 8
[IpakTrueckue 3aHATHS 12 4 8
CamocrosiTeibHasi padoTa 116 64 52
3auér 4 4

4.2. TemaTu4ecKui IJIaH, CTPYKTYPHPOBAHHBII 110 TeMaM (pa3aeiaMm) ¢
yKa3aHHeM OTBEACHHOI'0 HA HUX KOJIUYECTBA AaKaJeMHYEeCKHX YaCOB M BUI0B
y4eOHBIX 3aHATHI

AJIS1 04HOM (popMBI 00yUEeHUs
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1 kypc, 2 cemecTp
| [IpukiaaHbIe TAKETHI MATEMATUYECKOTO 20 | 2 4 14
MO/JICJIMPOBAHUS




2 MeTtoasl AHAJIUTUYECKOTO
MOJICTTUPOBAHUS CTOXaCTUYECKUX | 26 6 8 12
JIMCKPETHBIX CUCTEM
3 MeTobl AMHUTAIIMOHHOTO
A I 26 | 4 | 10 12
MOJICTTUPOBaHUS
4 CoBpeMeHHEbIE METOIBI
p . Liog | 8 | 8 12
MHOTOKPUTEPUAILHON ONTUMU3AIUN
5 MeTtoabl HEYETKOU JIOTUKU B
a 20| 4 | 4 12
MOJIEJTUPOBAHUU
6 IHocTpoenne MoOJIeen Ha 0aze
TP MO 20| 4 | 4 12
HEHWPOHHBIX CETEU
3auer 4 4
Bcero 144 | 28 38 4 74
JJIs 32049HOM opMBI 00yUeHUs
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2 Kypc
1 Ilpuknagaple MaKeTHEI MATEMATHYECKOTO
PHIIAN 36| 2 | 2 32
MOJICTTUPOBAHUS
2 MeTtoasl AHAJIMTUYECKOTO
MOJICTTUPOBAHUS CTOXaCTUYECKUX | 36 2 2 32
JIMCKPETHBIX CUCTEM
Hroro 3a roa o0yueHust 72 | 4 4 64
3 Kypc
3 MeTtonabl UMHTAIIMOHHOTO
a H 18| 2 | 2 14
MOJIEJTUPOBAHUS
4 CoBpeMEHHBIE METOIbI
p . U 96 | 2 | 2 12
MHOTOKPUTEPHATIBLHON ONTUMHU3AIUN
5 Metonb: HEUETKOU JIOTUKH B
A 6] 2 | 2 12
MOJICITUPOBAHUHU
6 [Toctpoenue MOJIEJIEN Ha Oase
TP MO 18 2 | 2 14
HEUPOHHBIX CeTen
3aver 4 4
HToro 3a roa 00yueHust 72 | 8 8 4 52
Bcero 144 | 12 12 4 116




4.3 Conep:xaHue QUCHUNINHBI

Tema 1. IlpukaagHble NaKeTbl MATEMATHYECKOT0 MOIeJIMPOBAHUSA

[Taketbl npukiaaguaeix mnporpamm. Ilaker Mathcad u ero wunTepdeiic.
XapakTtepucTuka maremaTudyeckoro nakera Matlab. Xapakrtepuctuka mnakeTtos
00pabOTKHU CTATUCTUUYECKUX JTAHHBIX.

Ilpakmuueckoe 3anamue

CpenctBa pelieHust MPOCThIX BBIYUCIUTENBHBIX 3a7a4. [IporpammupoBanue
B Mathcad. Pemienne npocThiXx BBIYHCIUTENBHBIX 3a7ady B Matlab. Pemmenne
TUTNOBBIX  337a4 CTaTHCTUYECKOM 00paboTkM naHHBIX. PemieHune 3amau
KOPPEJSILIMOHHOTO aHaiu3a. Pemienue 3a1au perpecCHOHHOTO aHaIN3a.

Camocmoamenvnaa paooma

Brimonaenne TtunoBeix omeparuii B Mathcad. ['padudeckue cpencta
naketa. CnpaBoyHasi cuctema Mathcad. CumBonbHbBIN mpoueccop. Pabdorta ¢
BekTOpaMu W Matpuriamu. KomruiekcHble BenuuuHbl. CrenuanbHble (yHKIUU
nakera. OOpaboOTKa SKCIEPUMEHTANIBHBIX JaHHBIX. [lakeTsl pacmupenus Matlab.
[IporpammupoBanue B Matlab.Busyanuzamus pe3ynbraroB 00paOOTKH JaHHBIX.
KoppensainoHHble 1 perpecCUOHHbIE 3aBUCUMOCTHU. JIMCTIEpCUOHHBIN aHaIN3.

Pexomendyeman numepamypa:

OCHOBHas JuTeparypa: [5, 6];

JOMOJIHUTENbHAs uTepatypa: [1, 2].

Tema 2. MeTroabl aHAJIUTHYECKOr0 MOAEJIMPOBAHUS CTOXACTHYECKHMX
AUCKPETHBIX CHCTEM

BeposTHOCTHBIE AHAMTUYECKUE MOJEIM C JAUCKPETHBIM BPEMEHEM.
BeposTHOCTHBIE aHAIUTHUYECKHE MOJEIN C HENpPEpPhIBHBIM BpeMeHeM. Mojenu
CUCTEM U CETEel MacCOBOT0 00CIyXUBaHUsI. MOIeIN TMHAMUKH CPEIHUX.

Ilpakmuueckoe 3anamue

Pa3paboTtka u  wHcciaenoBaHUE — JUCKPETHO-CTOXACTUYECKOM — MOJEINH.
Pa3paboTka M uccieqoBaHUE HENPEPhIBHO-CTOXAaCTHUECKON Mojaenu. PazpaboTka
MOJIeIel MOJIyMapKOBCKUX IpoueccoB. Pa3paboTka M ucciegoBaHHE MoJeien
CMO u CeMO. Pa3zpaboTka Mojeneil TMHAMUKHU CPEIHUX.

Camocmoamenvnasn paboma

Anroput™mbl (QYHKIMOHMpPOBaHHS U TMoOKazarenn kadectBa CMO ¢
npuopureraMu. CrenuaibHble TUCHUIUIMHBI 00CTy>KMBaHUA 3agBOK. OCHOBHbBIE
noHsTus ceren Ilerpu. Ananus cereit [letpu. A3biku cereit [lerpu. Pacimpennsie
Y OTpaHMYEHHBIE Mojenu cerer [letpu.

Pexomendyeman numepamypa:

OCHOBHas Jireparypa: [1, 2];

JOTNOJTHUTEIIbHAA IuTepaTypa: [3].

Tema 3. MeToabl HUMUTALMOHHOTO MOAEJIHPOBAHUSA

Cratuctuyeckue Mojenu. KoHuenmus MMHTAMOHHOTO MOAEIUPOBAHUSA
cToXacTHYeCKnX cucreM. DopMUpOBaHUE CIy4alHBIX Bo3jaecTBuil. OOpaboTKa
pe3yJIbTATOB UMUTAIIMOHHOTO MOJICIIMPOBAHUA.



Ilpakmuueckoe 3anamue

Pa3paboTka u uccinenoBaHue cTaTuCTU4YECKor Moaenu. MHCTpyMeHTanbHbIe
CpPEeICTBa  UMUTAIMOHHOTO  MojenupoBaHus.  Pa3paboTka  apXUTEKTYphl
UMUTAIMOHHON Mozenu. Pa3paboTka mporpaMMHOHN peanu3aluyd MMHUTAlMOHHON
MOJIETH.

Camocmoamenvnasn padoma

KauecTtBo jaTuumkoB ciydailHblx uucen. IlpueMbl MopenupoBaHus
CIy4aiiHbIX (aKTOpoB. THUMOBBIE CXEMbl HMMHUTALMOHHOTO MOJEIMPOBAHUA.
CpaBHeHHE BUIOB U CIOCOO0OB MOJICTUPOBAHHUSL.

Pexomenodyeman numepamypa:

OCHOBHas Jiureparypa: [1, 2];

JOMOJHUTENbHAS JIuTepatypa: [3].

Tema 4. CoBpeMeHHbIE METO/Ibl MHOTOKPUTEPHAJIbHON ONTHMHU3ALUN

@opmanbHas MOCTAHOBKA 3a/1a4d ONTHMM3aLMU MPU MHOTHUX KPUTEPUSIX.
UYacTtable kputepuu. [lapeto-onTumanbHbie pemieHus. DPQPeKTUBHbIE pEHICHUS.
Cyxenue wMHoxectBa [lapero. O030p METOAOB  MHOTOKPUTEPHUATLHON
ONTUMHU3ALINH.

Ilpakmuueckue 3anamus

Merton mocnenoBaTeNbHbBIX YCTYNOK. OTambl METOJA IOCIEA0BATEIbHBIX
ycrynok. Peanusanus weroma mocnenoBatenbHbIX ycTynmok B MS  Excel.
B3BelieHHas cymMMa OLIEHOK YacTHBIX KpUTEpHEB. B3BelleHHas cyMMa OLEHOK
YaCTHBIX KputepueB. Meron anamusza wuepapxuil. HWHCTpymeHTapuii merona
aHaIM3a UEPAPXUU.

Camocmoamenvnaa paooma

Metoapl HEYETKOW MHOTOKPUTEPHAIIBHOW onTtumu3anuu. Pemenue 3amad
MHOTOKPUTEPUAJIbHOM  ONTHMM3AallMM B YCJIOBUSX  HEONPENEIICHHOCTH.
['eHeTMYECKHE aNrOpUTMbL. JTallbl PEUICHUs 33/1a4d ONTHUMU3ALUU C MOMOIIbIO
TF€HETUYECKUX AJITOPUTMOB.

Pexomendyeman numepamypa:

OCHOBHas nuteparypa: [1, 3];

JOTNIOJTHUTEIIbHAA IUTepaTypa: [4].

Tema 5. Meroabl He4eTKOM JIOTUKU B MOAeTMPOBAHUHU

OcHOBHbBIE TIOJIOKEHUSI HEUETKOM JIOrMKH. JIMHrBHUCTHYECKash MepeMeHHasl.
Heuerkoe MHOXecTBO W HeudeTkass mnepemeHHas. Heuetkas noruka. Cucremsl
HEYETKOTO BBIBOJIA.

Ilpakmuueckoe 3anamue

JIOTUKO-TUHTBUCTUYECKOE OMUCAaHUE CHCTEM, HEUeTKHe Mojaenu. MeTomabl
MNOCTPOEHUS HEYETKOJIOTMYECKUX MOJIEIIEH. NuctpymenTapuii
HEYETKOJIOTUYECKOTO MOJENUpoBaHus. MoJeaupoBaHe HEUETKOW CHCTEMBbI
cpeactBamu Fuzzy Logic Toolbox cuctemsr Matlab.

Camocmoamenvnasn paboma



Bunapl TunoBeix (yHKIMA npuHamiekHOCTH. OCHOBHBIE ATaIlbl HEYETKOTO
BbIBOJA. AnroputM Mamaanu. Hcnonp30BaHME CUCTEM HEUETKOTO BBIBOJA B
3amadax ynpasieHus. Heuérkue otHomenusa. Heuérkue cetu Iletpu.

Pexomenodyeman numepamypa:

OCHOBHas nureparypa: [1];

JOTIOJTHUTEIIbHAA IUTepaTypa: [4].

Tema 6. Iloctpoenne mopeeil Ha 0a3e HeIPOHHBIX ceTel

Beenenue B HeWpoOHHbIE ceTU. buonornueckre OCHOBBI HCKYCCTBEHHBIX
HEHPOHHBIX ceTeld. MckyccTBeHHbI HEHPOH. OCHOBHBIE THUIIBI HEMPOHHBIX CETEH.
MeTobI U aNrOpUTMBI 00YUEeHHSI HEHPOCETEH.

Ilpakmuueckoe 3anamue

HeiipocereBass cucrtemMa Kak METON pELMICHUS 3a4a4 MOJECIMPOBAHUA.
[Tpubnmxenne QyHkumii. 3amava MporHo3upoBanus. HeillpoHHas ceTh Co clioeM
Koxonena. Ilpocrteiiime makeTbl HEUpPOCETEBOro MojenupoBaHud. llocTtpoeHue
Mojiesiell Ha 0a3e HeWpOHHBIX ceTel ¢ momolbio rmakera Matlab Neural Network
Toolbox. ITpuHIUITEI TOCTPOCHUS HEUPOHHBIX ceTell B cpeae Simulink.

Camocmoamenvnasn padoma

[TonHOCBA3HBIE HEWpOHHBIE ceTH. (CBEPTOYHBIE HEWPOHHBIE  CETU
PexyppeHntHbie HeiipoHHbIE ceTH. CTpPyKTypa MHOTIOCIOMHONW HEHPOHHOW CETH.
Oynkunu aktuBauuu. [Ipobnema nomHoTs. 3agada uckimovatomero uiu. [loaHora
JIBYXCJIOWHBIX CETeH B MPOCTPaHCTBE OyneBCKUX (QYHKUUN. ANTOPUTM 0OpPaTHOTO
pacnpoctpaneHus omurOok. @opmMupoBaHNE HAYATBHOTO TPUOIHKEHUSI.

Pexomendyemasn numepamypa:

OCHOBHas Jirepatypa: [1, 4];

JOMOJHUTENbHAS JIUTepaTypa: [S].

5. MeToauyecKkue peKOMEHIALUMH 0 OPraHU3ANUU U3YYCHUS
AUCHUTLTHHBI

[lpu peanmuzanmuu MPOrpaMMbl  JUCHUIUIMH — MOAYJIS  HCIOJIB3YHOTCS
CJIETYFOIINE BUIBI 3aHSITHIA: JICKITUS M IPAKTUYECKOE 3aHSTHE.

Jlekuusi: COCTaBIsIE€T OCHOBY TEOPETUYECKOTO OOYYCHHsI M JOJDKHA JaBaTh
CHUCTEMAaTHU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHWHA IO JUCIUIUIMHE, PAaCKPHIBATH
COCTOSIHE€ W TIEPCIIEKTUBBI PA3BUTHS COOTBETCTBYIOMIEH OOJACTH HAYKH U
TEXHUKH, KOHIICHTPUPOBATh BHUMAHHUE OOYYAIOIIUXCS HAa HAanOoJiee CIOKHBIX H
y3JIOBBIX BOIPOCAX, CTUMYJIMPOBATh WX aKTUBHYIO MO3HABATEIBHYIO ACATEIHHOCTD
¥ CIIOCOOCTBOBATH (DOPMUPOBAHHUIO TBOPUECKOTO MBITTUICHHSI.

Bexymum MeTtogoM B JIEKIIMM BBICTYNAET YCTHOE H3JIOKEHHE Y4eOHOTO
MaTepuaina, COMPOBOXKIAIOIIEECS JEMOHCTpaIlMell CIIaliJloB C HCIIOJIb30BAHUEM
KOMIIBIOTEPHON TEXHUKH.

IIpakTHYeckoe 3aHATHE: MTPOBOANTCS B IEJSAX: BBIPAOOTKU MPAKTUUECKUX
YMEHHA M TMPUOOPETEHHs HABBIKOB, 3aKPEIUICHUs MPOWIEHHOTO Marepuaia Iio
COOTBETCTBYIOIIEH TeMe IUCIHIUIMHBL. [ JTaBHBIM HMX COJIEpP)KaHUEM SIBISICTCS
MpakTU4ecKasi padboTa KakJ10ro ciymaTens (00yJaromerocs)



CamocTtosiTeibHAs padoTa 00y4yalUIMXCSl HampaBiieHAa Ha yriayOJleHue u
3aKpeIJICHUE 3HAHUMU, MOTYYEHHBIX Ha JICKUUSAX U JAPYTUX 3aHATUAX, BBIPAOOTKY
HaBBIKOB CaMOCTOSITEIbHOTO aKTUBHOTO NPHUOOPETEHUS! HOBBIX, JTONOJHUTEIbHBIX
3HAHUMN, TOATOTOBKY K MPEJACTOALIMM MPAKTUYECKUM 3aHATUSAM U 3a4ETy.

6. OueHo4HbIE CpeaCTBA MO JUCUMUILITIMHE

Texymuii KOHTPOJb YCIEBAEMOCTH OOECHEYMBAEeT OLIEHUBAHUE XOJa
OCBOCHHUs JMCLUIUIMHBI, IPOBOJUTCI B COOTBEICTBUU C  COACPKAHUEM
JUCLMIUIMHBL 10 BHJAM 3aHIATUH B ¢opMe ompoca, 10KIanoB. [Ipomexyrounas
arTecTtaluss 00€CIeYMBAET OLICHWBAHHWE IPOMEKYTOUHBIX M OKOHYATENIbHBIX
pe3yapTaTOB 00YUYEeHHs 10 AUCLUHUILIIMHE, TPOBOAUTCA B (popme 3auera.

6.1. OeHOYHBIE MATEPHUAJIBI:

6.1.1. Texkymero KOHTPOJIA
Tunosble BOpoCHI IJIA ONPOCa:

1. B dem BbIpaxaroTCsd OCHOBHBIE HEIOCTAaTKU TPOBEJAECHUS HATYPHOIO
HKCIIEPUMEHTA MO0 CPABHEHUIO C MIPUMEHEHUEM METO]1a MOICIMPOBaHUS?

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

3. Yem omnpenenserca 3pPeKTUBHOCTh MaTEMAaTUUECKONU MOIeIN ?

6.1.2 Ilpome:xyTOUHOM aTTECTALMH

IlepeyeHb BONPOCOB, BLIHOCUMbIX HA 3a4€T

1. Bwuasl makeToB MPUKIATHBIX TPOTPAMM.

2. Tlaker Mathcad u ero untepdeiic. TumoBbie KOHCTPYKIIMH BXOJHOTO
s3pIKa maketa Mathcad.

3. Bcrpoennsie pyHkuu 1 GyHKIIMU ToIb30Batens Mathcad.

4. CuMBOJIbHBIE BHIYUCIICHUS B KOMaHIHOM pexxume Mathcad.

5. HasnaueHue, cocTaB U BO3MOKHOCTH nakera MatLab.

6. UYwucna, apupmernueckue onepainuu u popmarsl komang MatLab.

7. CpencTBa BBIUMCIIEHUS TUIIOBBIX CTATUCTUK B nmakeTe SPSS.

8. PemeHus 3amauyd  KOPPEISLMOHHOTO aHAJIN3a B nakere SPSS.
Koppensumonnas marpuna.

9. Pemenus 3amau perpeccMoHHoro aHanuza B mnakere SPSS. Ouenku
apaMeTpOB PErPECCUM.

10. TunoBsie KJIACChI MOJIeJIen CHUCTEM co CTOXACTHUYECKOU
HEOMpPEAEICHHOCTBIO.

11. Ciry4aiiHble poLecchl ¢ TUCKPETHBIM BpeMeHeM. MapKoBcKasi 1IeNb.

12. MapkoBCKU TPOILIECC C AUCKPETHBIMU COCTOSIHUSIMU W HENPEPHIBHBIM
BpeMeHeM. YpaBHeHus: Koamoroposa Jij1st BEpOSITHOCTENH COCTOSIHHM.

13. OcHOBHBIE  TOHATUS W KjJaccu(uUKalUsi  CUCTEM  MAacCOBOIO
00CITyKUBaHUS.

14. Mopenu cereit MaccoBOTO 0OCTY>KUBaHUSI.



15. O6ummit monxon k paszpaboTke Mozened AMHAMHUKH cpenHux. [IpuHimn
KBa3UPETYJISIPHOCTH.

16. OcuHoBnble ioHsTusA cetelt [letpu. CroiictBa cereit [letpu.

17. CymHOCTh METO/IA CTATUCTUYECKUX HCTIBITAHUM.

18. DTamnel CTaTUCTUYECKOTO MOAEITUPOBAHUS.

19. CymHOCTh UMUTAIMOHHOTO MOJICJIMPOBAHUS.

20. OCHOBHBIE  3JIEMEHTbl MMHUTALIMOHHOWM MOAENM W TPUHIMI €€
(GYHKIIMOHUPOBAHMSL.

21. UHCcTpyMEHTaIbHbIE CPEACTBA UMUTAIIMOHHOTO MOJIETUPOBAHUS.

22. dopMarnbHas NOCTaHOBKA 3a/]la4yd ONTUMU3ALUNA IPU MHOTUX KPUTEPUSIX.
YacTHbIE KpUTEPHH.

23. Ilapero-onTumanbHble pereHns. DPPeKTUBHbIE PEIICHHUS.

24. Cyxenue MHOxecTBa [apeTo.

25. O630p METOJI0B MHOTOKPUTEPUATBHOU ONTUMHU3ALINH

26. Dranbl METOAa NOCJEN0BATENBHBIX YCTYIOK.

27. Peanuzainusi MeTojia mociaeaoBaTeIbHbIX yeTynok B MS Excel.

28. B3BemeHHass cymMmma OIIEHOK YaCTHBIX KPUTEPHUEB.

29. Meto aHanu3a uepapxui.

30. MHcTpyMeHTapuii METOIa aHAJIN3A UEPAPXUIA.

31. JIunrBUCTHYECKAS IEPEMEHHAS.

32. HedueTkoe MHOXKECTBO U HEUETKAsl IEPEMEHHas!.

33. HeueTkas noruka.

34. JIoruKo-IMHTBUCTUYECKOE OMKMCAHUE CUCTEM, HEUETKHUE MOJICTIH.

35. MeTo/ibl IOCTPOCHHSI HEYETKOJIOTUUECKUX MOJICIICH.

36. MonenupoBanue HeueTkol cuctemsl cpeacteamu FUZZY LOGIC
TOOLBOX cucremst MATLAB.

37. bUoJIOTHYeCKHE OCHOBBI MCKYCCTBEHHBIX HEUPOHHBIX CETEN

38. UckyccTBeHHbI HEHPOH. OCHOBHBIE TUIIBI HEUPOHHBIX CETEM.

39. MeTojibl ¥ aNropuTMbI OOYYEHHUS HEUPOCETEH.

40. ITpubmmxenue GyHKIUH.

41. 3agaya MpoOrHO3UPOBAHUS.

42. Heitponnas cetb co cnoeM KoxoHeHa.

43. Iloctpoenne mojmenei Ha 0a3e HEHPOHHBIX CETEl C TMOMOIBIO IMaKeTa
Matlab Neural Network Toolbox.

44. ITpuHUMIIBI TOCTPOEHUSI HEMPOHHBIX ceTel B cpene Simulink.

6.2. Illkana oueHUBaHUsI Pe3yJIbTATOB NMPOMEKYTOYHOM ATTECTALMM H
KPUTEPHUH BbICTABJICHUS OLIEHOK

Cucrema OOCHMBAHWA  BKIIIOYACT CIICAYIOINIMUC OHLCHKU: «OTIIMYHO»,
«XOpouio», «yaAOBJICTBOPUTCIIbBHO» W «HCYAOBJICTBOPUTCIBHO», «3a4YTCHO» H «HC
3a4TCHO».

®opmMma IToka3zarenu Kpurepun onennBanus Onenka
KOHTPOJISl | OLIEHMBAHUS




YCTHBIN

oTpoc
(otBeT)

IMPpaBHUJIBHOCTDH
1 IIOJIHOTA
OTB€Ta

JlaH MPaBUJIbHBIN, IOJHBIA OTBET HA MOCTABJICHHBIN
BOIIPOC, TOKa3aHa COBOKYITHOCTh OCO3HAHHBIX
3HAaHWH MO JUCIUIUIMHE, TOKAa3aTEIbHO PACKPBITHI
OCHOBHBIC IIOJOXXCHHUSA BOIIPOCOB; MOI'YT GBITB
JTOTTYIIEHBI HEIOYETHI, WCIIPaBJICHHBIC
CaMOCTOSITEIIBHO B ITPOIIECCE OTBETA.

OTJIIMYHO

JlaH TPaBUILHBIN, HEJOCTATOYHO MOJHBIM OTBET HA
MOCTaBJICHHBI  BONPOC,  TOKAa3aHO  yYMEHHE
BBIJICJINTH  CYIIIECTBEHHBIE M HECYIIECTBCHHBIC
MPU3HAKHU, PUYUHHO-CIICICTBEHHBIE CBA3W; MOTYT
OBITh JOMYIIEHbl HEAOYETHl, WCIPABICHHBIE C
MMOMOLIBIO TPENOAABATEIS.

XOPOIIIO

JlaH HEJIOCTAaTOYHO MPaBWIBHBIA W TMOJHBIM OTBET;
JIOTHKA W MOCJIEI0BATEIFHOCTh M3JI0KEHUS UMEIOT
HapyIIEHUs; B OTBETE€ OTCYTCTBYIOT BBIBO/IBI.

YZIOBIIETBOP
UTEIILHO

OTBET MpeJCTaBiIsieT co00il pa3po3HEHHbIE 3HAHUS
C CYIIECTBEHHBIMH OMIMOKaMH TIO  BOIPOCY;
NPUCYTCTBYIOT (PparMeHTapHOCTb, HEJIOTUYHOCTh
U3IIOKEHUS; JOIOJIHUTENBbHBIE ¥ YTOUYHSIONIUE
BONPOCHl HE TMPUBOAAT K KOPpPEKLUHU OTBETa Ha
BOIIPOC.

HEYJIOBJIETB
OPUTEIIBHO

3a4€CT

IMPpaBHUJIBHOCTDH
1 IIOJITHOTA
OTBE€Ta

- JaH [OpaBUJIbHBIA, TIOJHBIA  OTBET Ha
MOCTABJICHHBIA BOMPOC, MOKa3aHa COBOKYIHOCTH
OCO3HAHHBIX 3HAHWI 10 JTUCIUILINHE,
JIOKa3aTeJIbHO PAaCKPbIThl OCHOBHBIC TMOJIOKEHUS
BOIIPOCOB; MOTYT OBITh JIOMYIIEHBI HEIOYETHI,
WCIIPABJIEHHBIE  CAMOCTOSITEIbHO B IMPOLIECCE
OTBETA;

- JlaH TPaBUJIbHBIN, HEJOCTATOYHO TOJHBIA OTBET
Ha TIOCTaBJICHHBI BOMNPOC, IIOKa3aHO YMEHHE
BBIJICJINTh  CYIIIECTBEHHBIE M HECYIIECTBCHHBIC
MPU3HAKHU, PUYUHHO-CIICICTBEHHBIE CBA3W; MOTYT
OBITh JOMYIIEHBl HEAOYETHl, WCIPABICHHBIE C
MOMONIBIO TTPENOaaBaTENs;

- JlaH HEJI0OCTaTOYHO MPaBWJILHBINA U MOJIHBIN OTBET;
JIOTHKA M TIOCJIEIOBATCILHOCTh M3JIOKCHUS HMEIOT
HapyIlIEHUs; B OTBETE OTCYTCTBYIOT BBIBOJIBI.

3a4TCHO

OTBET MpPENCTaBIsIeT cO00i pa3po3HEHHBIC 3HAHUS
C CYIIECTBEHHbIMH OMIMOKaMH TIO  BOIIPOCY;
NPUCYTCTBYIOT (PparMeHTapHOCTh, HEIOTUYHOCTH
W3JI0KEHUS; JOMNOJHUTENbHBIE M  YTOYHSIOIIUE
BOIIPOCHI HE NPHUBOIAT K KOPPEKIMM OTBETAa HA
BOITPOC.

HC 3a4TCHO




7. PecypcHoe obecnieyenne JUCHUILTHHBI

7.1. JluneH3HMOHHOe W CBOOOJAHO PpacHpoCTpaHsieMoe NPOrpaMMHoOe
o0ecneuyeHue
[lepedyeHb JHMIIEH3MOHHOTO W CBOOOJHO PACHpPOCTPAHSEMOI0 MPOTPAMMHOIO
o0ecreueHus, B TOM YHCII€ OT€UECTBEHHOTO MPOU3BOJICTBA!

Astra Linux Common Edition, OnepauvonHas cucremMa o0OIIEro
Ha3HaueHus, Homep B EquHOM peecTpe poOCCHUICKHUX MPOTpaMM ISl SJIEKTPOHHBIX
BBIYHCIIUTEIFHBIX MAIIUH 1 0633 JaHHBIX — 4433, MUIIeH3Us HA MTPABO MOJIH30BAHUS
Ne 217800111-ore-2.12-client-6196.

Apache OpenOffice — [TakeT oducHbix npunoxenuit [Otkpeitas]; [10-EB7-
115;

Google Chrome — I[TO-F2C-926;

MoiiOduc O6pazoanue — [10-41B-124;

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

MatLab 2009 — BBICOKOYpOBHEBBIM S3bIK TEXHMYECKHUX PacUETOB,
WHTEpPaKTUBHAS cpena pa3pabOTKU aJIrOPUTMOB M COBPEMEHHBIM WHCTPYMEHT
a"Haimm3a gaHHbix 110-162-655;

SPSS Statistics 17 — mnporpamMmmHOe oOecreueHue i CTaTUCTUYECKOM
ob6pabotku mannbix [10-F2B-743:

AnyLogic Personal Learning Edition — mporpammHoe obecrieyeHue st
UMUTAaUMOHHOTO MojenupoBanus 110-311-354.

7.2. IIpodeccuoHanbHble 0a3bl [JaHHBIX MW HH(pOpPMALMOHHBIE
CIIPaBOYHbBbIE CHCTEMbI

Nudopmanmonnass  cnpaBoyHas  cuctema —  CepBep  OpraHoB
rocyaapcTBeHHou Biaactu Poccuiickoit @enepanuu http://poccus.pd/ (cBoOOAHBIN
J0CTym); mpodeccHoHanbHble 0a3bl JaHHBIX — [lopTam OTKPBITHIX JaHHBIX
Poccuiickoit denepanuu https://data.gov.ru/ (cBoOoaHBIN n0CTYyN); (PeaepanbHbIN
noptan «Poccuiickoe o6pazoBanue» http://www.edu.ru (cBoOOIHBIN AOCTYI);
cuctemMa O(QUIIMATBHOTO OIYOJIMKOBAHUS IMPABOBBIX AKTOB B 3JIEKTPOHHOM BHJIEC
http://publication.pravo.gov.ru/ (cBOOOIHBIH AO0CTYI); (eaepalbHbId MOPTaT
«CoOBEpIICHCTBOBAaHNE  TOCYJApPCTBEHHOTO  yIpaBieHUs»  https://ar.gov.ru
(cBOOOAHBIN JOCTYIN); JIEKTpOHHAs OnOIMoTeka yHuBepcuTeTa http://elib.igps.ru
(aBTOpM3OBaHHBINA JIOCTYM); JJIEKTpOHHO-OMOIMoTeunas cucrema «ObC IPR
BOOKS» http://www.iprbookshop.ru (aBTopruzoBannbIii JOCTYT).

7.3. Jlutepatypa
OcHoBHas1 JiuTeparypa:

1. Matematuueckoe wmojenupoBanue cucrem u mnporeccoB /  E.RO.
Byteipckuii, A.B. Marsee. — CII6.: Cankrt-IlerepOyprckuii yausepcurer ['TIC
MUC Poccuwn, 2022. — 733 c. Pexum JOCTyma:



http://elib.igps.ru/?3&type=card&cid=ALSFR-af3b3441-07fe-40ad-8218-
cb3af5b35666&remote=false

2. Metonapl MoaenupoBaHusl U nporaozupoBanus / A.B. MatseeB. — CII0.:
Cankrt-IlerepOyprekuii yausepcutetr I'TIC MUC Poccun, 2022. — 231 c. Pexum
JOCTyma: http://elib.1gps.ru/?5&type=card&cid=ALSFR-6782836a-aa47-45¢c0-
a375-56944375dd26&remote=false

3. MHoOrokputepuaibHble 3a/lauyd MPUHATUS PElIeHH: yueOHoe mocooue.
JlotoB A.B., Ilocnenoa M.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. bapckuii A.b. BBenenue B HelpoHHbIE ceTH : ydeOHOe mmocobue /

Bbapckuii A.b.. — Mocksa, Capatos : UuTepuer-Yuusepcutet MHpopManimoHHbIx
Texnonorut (MHTYUT), At IIu Ap Menua, 2020. — 357 c. — ISBN 978-5-
4497-0309-5. — TeKcCT : 2JeKTPOHHBINA // 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
MCCIIEIOBATENbCKUIM TexHonornueckuii ynupepcurer, 2012. — 100 c. Pexum
noctymna: http:// www.iprbookshop.ru/63986.html

6. IpsikonoB B.I1. MATLAB: nonusiii camoyuutens / B.I1. JIpsgxkoHOB. —
2-e u3n. — Caparos: IlpodobOpazoanme, 2019. — 768 c. Pexxum pocryma:
http://www.iprbookshop.ru/87981.html

JlonoJiHUTEILHASI JTUTEPATypa:

1. 3abopckuit b.B., Kprokoa M.C., Meneaea O.M. Teopus
BEPOATHOCTEM M MaTeMaTH4ecKasl ctaTucTuka: yuedHoe nocodbue. — CIIb YITIC
MUC Poccun, 2017. Pexum JIOCTyTa:
http://elib.igps.ru/?5&type=card&cid=ALSFR-19310c9{-5f9¢-43f0-8a80-
2ecaff3aaflf3&remote=false

2. I'mypman B.E. PykoBOACTBO K PpELICHUIO 3aJad [0 TEOpUHU
BEPOSITHOCTEW U MATEMATUUYECKOU CTaTUCTUKE: Y4eO. Moco0. sl CTYJIEHTOB BY30B.
5-¢ W3I., cTep. M.: Bricii. IIK., 2009. 400 C.
http://192.168.0.15/?74&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 omnepaumii: 3anayu,
NpUHLUINBIL, MeTromosiorusi: — M.: Beicmias mkona, 2007. — 208 c. — Pexum
JOCTYTIA: http://elib.igps.ru/?20&type=card&cid=ALSFR-f9a0feeb-8eb2-482c-
a277-a9e3aa4c34a0&remote=false

4. ITapero-onTUManbHble  PEHICHUS]  MHOTOKPUTEPUATBHBIX  3aJa4:
monorpadus. [Toqunosckuit B.B., Horun B.JI. 3a. Hayka — 255 c¢. 1982. Pexxum
JOCTyma: http://elib.1gps.ru/?13&type=card&cid=ALSFR-61a292d7-1827-44d3-
86ab56b81477d23 1 &remote=false

5. Bakynenko C.A. Heiiponnsle cetn : yueOHOoe mocobue / BakyneHko
C.A., Xuxapera A.A.. — Cankr-lIlerepOypr : Cankr-IlerepOyprekuii




rOCYJapCTBEHHBI YHHUBEPCUTET MPOMBIIUICHHBIX TEXHOJOTMU W au3aiiHa, 2019.
— 110 c¢. — ISBN 2227-8397. — Texkct : S7eKTpOHHBIA // DIEKTPOHHO-
OnOImoTeUHAas crucrema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/102447 .html

7.4. MaTepuaJibHO-TeXHHYECKOe oDecneyeHmne

s mpoBeAcHUsT W OOECIICUEHUS 3aHATHA HMCIOJIB3YIOTCS TOMEIICHHUS,
KOTOpBIC MPEACTABISAIOT COO0W y4eOHbIE ayIUTOPUH IJIA MPOBEACHUS Y4eOHBIX
3aHSTHN, TPEyCMOTPEHHBIX MPOTPaMMOii 00yYeHHs B aCIIUPAHTYpPE, OCHAIIICHHBIC
o0Opy/OBaHWEM M TEXHHYECKUMH CpPEICTBAMU OO0yueHUs: MynbTUMeIuHHBINA
npoekTop, [Ipoexunonnei skpan, [lepcoHanbHbI KOMIBIOTED.

[Tomemenust s CaMOCTOSITENbHONM pabOThl OOYYaIOIIUXCS OCHAIICHBI
KOMITBIOTEPHOW TEXHUKOM C BO3MOXHOCTBIO MOJAKIOUEHU K ceTh «HTepHeT» n
obecrieueHreM TOCTyNa K 3JIEKTPOHHOU MH(GOPMAIIMOHHO-00pa30BaTeILHOM Cpeie
YHHUBEPCUTETA.

ABTOpBI:

npodeccop kadenpsl NPUKIATHON MaTEMAaTUKUA U HH(DOPMAITUOHHBIX
TEXHOJIOTUM, KaHIUAT TEXHUYECKUX HayK, mpodeccop ['Bozauk M.U.

3aBeAyOmMui Kaheapor MPUKIaTHOW MaTeMAaTUKU U HH(GOPMAITMOHHBIX
TEXHOJIOTUH, KaHAUAAT TEXHUYECKUX HayK, ToLUeHT MarseeB A.B.



