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1. HCJII/I H 3aja91 MUCITUIIIINHBI «MaTemaTu4ecKne MeTOoIbl 1 HOBbIE

I’IH(l)OpMaIIl/IOHHbIe TEXHOJOI'Md B HAYYHBIX HCCJICI0BAHUAX»

eab u3y4eHUus1 JUCHMILIMHBL:

— hopMupoBaHu€e y OOyYarOmMMUXCS 3HAHUM MO MAaTeMaTHYECKUM MOJICIISM,
aNropuTMaM M METOAAaM pEIIeHUs] 3adady Mpd MPOBEICHUM HAyYHBIX
HCCICI0BAHUM;

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

UH(GOPMAITMOHHBIX TEXHOJIOTHIA.

Ilepeyenb koMIeTeHUMH, (POPMHUPYEMBbIX B IIpoLecce U3YyYEeHHU JUCHMIIUHbI

Kommnerenuun Conepxanue

OIIK-7 CIOCOOHOCTH GOPMYIUPOBATH HAYYHBIE 3aJ]a4H, IPUMEHSTH JUIsI UX
peuIeHus METOAO0JIOTUN TEOPETUUECKUX U SKCIIEPUMEHTAIbHBIX HAyYHBIX
UCCJIEIOBAaHUM, BHEPSITH MTOJIyY€HHBIE PE3YJIbTAThl B IPAKTUYECKYIO
JIEATEIBbHOCTh

OIIK-8 CIOCOOHOCTH MPUMEHATH UH(POPMALIMOHHO-KOMMYHUKALIMOHHBIE
TEXHOJIOTHH MPU OCYILECTBICHUH HAYYHO-UCCIEA0BATEIbCKOM
JESITEIIbHOCTH

3amayamMu U3yuyeHUs IUCIHUNINHBI ABJISIETCH:

— (opMUpPOBAHUE  HABBIKOB  TPOBEJCHUSI  UCCIACAOBAHUM  CJIOKHBIX
OpPraHU3AIMOHHO-TEXHUYECKHX CHCTEM Ha OCHOBE METOJIOB (DyHIaMEHTaIbHBIX
HayK;

— (hopMUpOBaHKE HABBIKOB MAaTEMATHUYECKOTO MOJICTTUPOBAHUS U CHCTEMHOMN
ONTHUMH3AIUA  CJIOKHBIX  OPTaHU3AIMOHHO-TEXHUYECKUX CHCTeM Ha 0asze
pa3pabOTaHHBIX W HUMEIOIIUXCS CPEACTB HCCIEIOBAHUS W TMPOCKTUPOBAHMS,
BKJIIOYAs CTAHIAPTHBIE U CHIEHHMATN3UPOBAHHbBIC MAKETHI TPUKJIIAHBIX IPOrPaMM;

— ¢dopMupoBaHHE YMEHHS NPUMEHATH MPOrpaMMHOE oOecTeueHue s
pelieHust 3a7ad CHCTEMHOIO HCCIEOBaHMS M pealv3allid yOpaBJeHUS B

OpraHu3aliMOHHBIX CHUCTCMaAX.




2. IlepedeHb MIAHAPYEMBIX PE3YIbTATOB O0yUYEHHS O JUCOHUILINHE,

COOTHCCCHHBIX C HHAUKATOpAMHU JOCTHIKCHUS KOMHCTCHIII/Iﬁ

Ne |  Hunekc Coneprxanue B pe3synbprare nu3yueHus qUCHUIIINHBI aTbIOHKTHI
1/ | KOMIIETEHII KOMITETCHITHH JTOJIKHBI:
1| 1701 (unu e€ yacTH) 3HATh yMETh BJIAJIETh
1. |OIIK-7 CIOCOOHOCTh MaTeMaTHYeCKue |BBIOMpAThH HaBbIKaMU
dbopMynupoBath METO/IbI MaTeMaTU4eCKUe |MPUMEHEHUS
HAy4YHBIC 33]1a4H, MIPOBEICHUS METO/TBI Pa3IMYHBIX
OPUMEHSTD JUISl UX | TEOPETHUECKUX U |ITPOBEICHUS MaTeMaTHYeCKHX
peuieHus AKCIEPUMEHTANIb | TEOPETUYECKUX U | METOJIOB
METOI0JIOTUN HBIX 9KCIIEPUMEHTANb | [IPOBEJICHUS
TEOPETHUUYECKUX U UCCIIEI0BAHUM HBIX TEOPETUYECCKUX U
JKCIIEPUMEHTAIIbHBIX UCCJIEIOBaHUM SKCIIEPUMEHTAIIb
HAyYHBIX HBIX
HCCJICTOBaHUM, HUCCIIEIOBAHNN
BHEJIPSTH
MOJTy4YeHHbBIE
pe3yNbTaTHI B
MPAKTUYECKYIO
JIEATEIbHOCTh
2. |OIIK-8 CIIOCOOHOCTh BO3MOYXHOCTH HCIIOJIb30BaTh HaBbIKaMU
MPUMCHSITh UH(OPMAIIMOHHO- | COBPEMEHHBIE penieHus
MH(pOpPMaLMOHHO- KOMMYHHKAIIMOH |HMH(DOPMAIIMOHHO- | KOHKPETHBIX
KOMMYHHKAITUOHHBIC | HBIX TEXHOJIOTUH |KOMMYHHKAIIMOH |HCCIIEIOBATEIbCK
TEXHOJIOTUH MPHU VIS pellieHus HBIX TEXHOJIOTUU |UX 33714 C
OCYIIECTBIICHUU Hay4HO- B Hay4HO- MIPUMEHEHHEM
Hay4YHO- HCCIIEIOBATENbCK | CCIIEIOBATENbCK |COBPEMEHHBIX
HCCIIEN0BATENIbCKON | UX 3a7a4 B on MH(POPMAIIMOHHO
NEeSITEIIbBHOCTH npodeccuoHalbH | IeSTEIbHOCTH -
Ol IeATENbHOCTH | IJIsl PEILICHUS KOMMYHHKAITUOH
KOHKPETHBIX HBIX TEXHOJIOTHI
HCCJIEI0BATENbCK
uX 3a/1a4

3. MecTo IMCHMILIMHBI B CTPYKTYpPe OCHOBHOM NPo(eccnoHaIbLHOM

0o0pa3oBaTeIbHOI MPOrPaMMBbI

JlucrunvHa ~ OTHOCHUTCS K = 4YacTd, (opmMupyemMon  y4aCTHUKAMH
00pa3oBaTeybHbIX OTHOIIEHUH OCHOBHOM MpodecCHOHANbHOM 00pa3oBaTENbHON
MporpaMMbl AIBIOHKTYpPbl MO HAy4yHOW crneunaidbHocT 2.3.4 VYmpaBieHue B

OpraHnU3alMOHHBIX CUCTCMAX.

4. CTpykTypa U cofepKaHUE AUCIUIIHHBI

OO0mmast Tpy10€MKOCTh JUCITUTIIIMHBI COCTABISET 4 3a4eTHBIX enuHuIl 144 9acos.



ceMmecTpaMm u popmam oOyaeHUS

Juis1 ouHoii popmbl 00yUeHUsE

4.1. Pacnpenenenue TpyA0EMKOCTH JUCIHUIUIMHBI MO BUAaAM padoT, 1Mo

. Bcero 2
Bup yueOHoit paboTbl
4yacos cemMecTp

OO01mast TpyA0EMKOCTh pa3jiesia B yacax 144 144
AyIUTOpHBIE 3aHATHUS (BCEro) 66 66
B ToM uucne:
Jlexiumn 28 28
[IpakTuyeckue 3aHATHS 38 38
3auér 4 4
CamocrosiTesbHas padora (Bcero) 74 74

st 3a04Hoi popmMbl 00yUeHUs

Bun yaeOHO# paboThI Bcero wacos 2 Kypc 3 Kypc
OO6mmas TpyA0€MKOCTh pa3zielia B yacax 144 72 72
AyauTopHble 3aHATHS (BCero) 28 8 20
B Tom unce:

Jlexun 12 4 8
[IpakTrueckue 3aHATHS 12 4 8
3auér 4 4
CamocrosiTeJibHasi padoTa (Bcero) 116 64 52

4.2. TemaTu4eckuii IIaH, CTPYKTYPpHPOBAaHHH if MO TeMaM (paszenaM) ¢

YKa3aHHUCM OTBCACHHOI'O HA HUX KOJIMYCCTBA aKaACMHAYCCKHUX YaCOB U BUIOB

pabort

JJIs1 04HOH (pOpMBI 00yUEHUS
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1 | IIpuxknagaeie [MaKEThI
PHICIaL 20 | 2 | 4 14
MaTeMaTHYECKOr0 MOJICIUPOBAHUS
2 | Metonapsl AHAJIMTUYECKOIO
MOJICIUPOBAHUSI ~ CTOXACTUYECKHUX 26 6 8 12
JIUCKPETHBIX CUCTEM
3 | Meronsl MMUTALMOHHOT'O
A H 26 | 4 | 10 12
MOJICITUPOBAHUS
4 | CoBpemMeHHbIE METO/IbI
MHOT'OKPUTEPHUATIBHOU 28 8 8 12
ONTUMHU3ALIUHA
5 | Meronbsl HEYETKOH JIOTUKH B
A 20 | 4 | 4 12
MOJICTMPOBAHUHT
6 | I[loctpoenne Moneneii Ha Oaze
1P oA 20 | 4| 4 12
HEHWPOHHBIX CETEH
3auer 4 4
Bcero 144 28 38 4 74
JJIs1 32049HOM opMBbI 00YUeHUs
Ne
o/ KoaudyecTtBOo 4YacoB 110
I BHJAaM 3aHSAATHH
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2 Ky
1 | IIpuxknagaeie [MaKEThI
PHICIAL % | 2| 2 32
MaTeMaTHYECKOr0 MOJICIUPOBAHUS
2 | Meronapnl AHAJIMTUYECKOTO
MOJICTUPOBAHUSA  CTOXACTUUYECKUX 36 2 2 32
JTMCKPETHBIX CUCTEM
Hroro 3a roa 00yueHust 72 4 4 64
3 Ky
3 | Metonbl AMHUTAILIMOHHOT'O
A H 18 | 2 | 2 14
MOJICTTUPOBAHUS
4 | CoBpemMeHHbIE METOIbI
MHOTOKpPUTEPHATLHOMN 16 2 2 12
OIITUMU3ALINHA




S5 | MeTtoapl  HEYETKOW  JIOTUKM B 16 2 2 12
MOJIEJIMPOBAaHUU
6 HOUCTpOCHI/IC MozieNed  Ha 0aze 18 2 2 14
HEHUPOHHBIX CETEU
3aver 4 4
HToro 3a rox o6yueHnst 72 8 8 4 52
Bcero 144 12 12 4 116

4.3 CopepxaHue TACITUANIIHHEI

Tema 1. IlpukaaaHble NaKeTbl MATEMATHYECKOT0 MO/IEJIMPOBAHUSA

[Taketsl npukaagaeix mnporpamm. Ilaker Mathcad u ero wunTepdeiic.
XapakTeprucTuka MaremaTudeckoro makera Matlab. Xapakrepucrruka makeToB
00pabOTKHU CTATUCTHYECKUX JTAHHBIX.

Ilpakmuueckoe 3anamue

CpenctBa pelieHus: IpOCThIX BRIYMCIUTENBHBIX 3a1a4. [IporpammupoBanue
B Mathcad. Pemienne mnpocThIX BBIUMCIMTENBHBIX 3a7ady B Matlab. Pemenue
TUTIOBBIX  3a7a4 CTAaTHCTHUYECKOW 00paOOoTKM naHHBIX. Pemenme 3amad
KOPPEJSLIMOHHOTO aHaiu3a. Perienue 3aa4 perpecCHOHHOr0 aHajlu3a.

Camocmoamenvnaa paooma

Brimonaenne TtumnoBeix omeparuii B Mathcad. ['padudeckue cpenctra
naketa. CnpaBouyHasi cuctema Mathcad. CumBonbHBI mpouieccop. Pabdorta ¢
BekTOpaMu W Matpuriamu. KomriekcHblie BenuumHbl. CrenuanbHble (yHKIAN
naketa. OOpabOTKa 3KCIIEPUMEHTANIBHBIX MaHHBIX. [lakeTsl pacimpenus Matlab.
[MporpammupoBanue B Matlab.Busyanuzamnus pe3ysapTaToB 0OpaOOTKH JTaHHBIX.
KoppensnmoHnHbie 1 perpecCHOHHBIE 3aBUCUMOCTH. JIMCIIEpCUOHHBIN aHAIU3.

Pexomenoyeman numepamypa:

OCHOBHasl iuteparypa: [5, 6];

JOTIOJIHUTENIbHAS TuTepaTypa: [1, 2].

Tema 2. MeTOIH)I AHAJIUTHYECCKOIo MOACIMPOBAHUA CTOXACTHYCCKUX

AUCKPETHDBIX CUCTEM




BeposATHOCTHBIE AHAMTUYECKUE MOJEIM C JAUCKPETHBIM BPEMEHEM.
BeposTHOCTHBIE aHAIWTUYECKHE MOJEIN C HENPEpPBIBHBIM BpeMeHeM. Mopenu
CHUCTEM U CETell MaccoBOro 0O0CIyKMBaHUs. MoJenu TMHaAMHUKU CPETHUX.

Ilpakmuueckoe 3anamue

Pa3pabotka ®  wuccienoBaHHe AMCKPETHO-CTOXACTUYECKOW  MOJIEIH.
Pa3paboTka 1 uccienoBaHre HEMpEepbIBHO-CTOXAacTUYECkor monenu. Pa3zpaboTka
MOJIeJIeld MOJIyMapKOBCKHMX IpoleccoB. Pa3paboTka W uccienoBaHHe MOAENEH
CMO u CeMO. Pa3zpaboTka MojeIel TMHAMUKHN CPEIHUX.

Camocmoamenvnaa paooma

Anroput™bl  (QYHKIMOHMpPOBAHHMS M ToKazartenn kadectBa CMO ¢
npuoputeramu. CrienMalibHble AUCIHMIUIMHBI OOCTY>KMBaHUS 3asiBOK. OCHOBHbIE
noHstus cereu Ilerpu. Ananus cereii [letpu. A3biku cereit [lerpu. Pacimpennsie
Y OTpaHUYECHHbIE MoJenu ceter [lerpu.

Pexkomenoyeman numepamypa:

OCHOBHas Jiareparypa: [1, 2];

JOTIOJTHUTEIIbHAA JIUTeEpaTypa: [3].

Tema 3. MeToabl HUMUTALMOHHOTO MOJAEJIUPOBAHUSA

Cratuctnueckue Mozenu. KoHIenuus MMHUTALMOHHOIO MOJEIMPOBAHMUS
CTOXaCTUYECKUX cHucTeM. POpMHpOBaHUE Ciy4dailHbIX Bo3aeicTBui. OOpaboTka
pe3yiIbTaTOB MMUTALMOHHOI'O MOJEIIUPOBAHUS.

Ilpakmuueckoe 3anamue

Pa3paboTka u nccnenoBaHne CTaTUCTUUYECKON Mojenu. MHCTpyMeHTalbHbIe
CpPEACTBA  MMHUTALMOHHOTO  MOJENupoBaHusa.  Pa3paboTka  apXHUTEKTypbl
UMUTAIMOHHON Mozenu. Pa3paboTka mporpaMMHON peann3anud UMHUTAIMOHHON
MOJIEIIN.

Camocmoamenvhuasn paboma

KagectBo partymkoB ciywyadHbIX 4yucen. Ilpuembl MozxenupoBaHus
CllydallHbIX (akTopoB. THUMOBBIE CXEMBl HMHUTAIMOHHOTO MOJEIUPOBAHUS.

CpaBHeHHE BUIOB U CIIOCOOOB MOJIEITUPOBAHMS.



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

JOTIOJTHUTEIIbHAA uTepaTypa: [3].

Tema 4. CoBpeMeHHBIE METOAbl MHOTOKPUTEPHATBHONM ONITUMM3ALMHU

@opManpHasg IOCTAHOBKA 33Jayd ONTHMH3ALUUU IPU MHOTMX KPUTEPHSX.
Yactueie kputepun. [lapeto-ontumanbHble pemeHus. Dh(EeKTHUBHbIE pELICHUSI.
Cyxenne MHoxkectBa Ilapero. OO030p METOJOB  MHOTOKPUTEpPUAIbHON
ONTHUMH3ALINH.

Ilpakmuueckue 3anamusn

Meron mocnenoBaTeabHBIX YCTYIOK. OJTallbl METOJA IIOCIEAOBATEIbHBIX
ycrynok. Peanusanus weroma mocnefoBarenbHbIX ycTynmok B MS  Excel.
B3BemeHHas cymMma OLICHOK YaCTHBIX KPUTEpHUEB. B3BelIeHHas cyMMa OLEHOK
YacTHbIX KputepueB. Meron anHanmsa wuepapxuil. HMHcTpymeHTapuii mMerona
aHaJau3a UePAPXUU.

Camocmoamenvnasn paooma

MeTtoapl HEYETKOW MHOTOKPUTEPHAIIBHOW onTuMu3anuu. Pemenue 3anmad
MHOTOKPUTEPHAIBHOW  ONTUMHU3AlMM B YCIOBUSAX  HEOINPEIECICHHOCTH.
['eneTnyeckue ajaropuTMbl. DTambl pelIEHUs 3a7adyd ONTUMM3ALUU C MOMOUIBIO
TE€HETUYECKUX AITOPUTMOB.

Pexomenodyeman numepamypa:

OCHOBHas Jireparypa: [1, 3];

JOTIOJIHUTEINIbHAS TuTepaTypa: [4].

Tema 5. MeTroabl HeUeTKOM JIOTMKU B MOAECJTHUPOBAHUM

OCHOBHBIE€ MOJIOKEHUSI HEYETKOW JIOTUKU. JIMHrBUCTHYECKAsi MMEpEMEHHAsI.
HeueTkoe MHOXeCTBO M HeueTkas nepeMmeHHas. HedeTtkas normka. Cucremsl
HEUYETKOI'0 BBIBO/IA.

Ilpakmuueckoe 3anamue

JIOTUKO-TMHTBUCTUYECKOE OIMCAHME CHUCTCM, HCUCTKHC MOIACIIN. MGTOI[LI



IIOCTPOEHUA HEUYETKOJIOTMYECKUX MOZENEN. NHcTpymenTapuii
HEYETKOJIOTMYECKOTO MOJEIUPOBaHUs. MoOJeIupoBaHHE HEYETKOW CHCTEMBI
cpeactBamu Fuzzy Logic Toolbox cuctemsr Matlab.

Camocmoamenvnaa paooma

Buabl THNOBBIX (QyHKIMI NpUHAIIEKHOCTH. OCHOBHBIE 3Tallbl HEYETKOTO
BbIBOJA. AnroputM Mamaanu. HMcnonp30BaHME CUCTEM HEYETKOTO BBIBOJA B
3agavax ynpasiieHus. Heu€tkue otHomenus. Heuérkue cetu [letpu.

Pexomenodyeman numepamypa:

OCHOBHas Jiureparypa: [1];

JOTIOJIHUTENbHAS JIUuTepatypa: [4].

Tema 6. Iloctpoenne mopeeil Ha 0a3e HelIPOHHBIX ceTel

BBenenne B HelpoHHBIE ceTH. buosornyeckue OCHOBBI HCKYCCTBEHHBIX
HEUPOHHBIX ceTell. MckyccTBeHHbIN HEHPOH. OCHOBHBIE TUITBI HEHPOHHBIX CETEH.
Mertoapl u anropuT™Mbl 00y4eHUST HEHPOCETEeH.

Ilpakmuueckoe 3anamue

HelipocereBass cucrteMa Kak METOJA pELICHUSA 3a4a4  MOJECIUPOBAHUSA.
[Tpubnmxenue ynkumii. 3agaya nporuo3upoBanus. HelipoHHas ceTb co cioeM
Koxonena. Ilpocreiimune makersl HeWpocereBoro Mozaenuposanusi. [loctpoenue
Mojesei Ha 6a3e HeHpOHHBIX ceTeil ¢ momompio makera Matlab Neural Network
Toolbox. [TpuHIHMITEI TOCTPOCHUS HEHPOHHBIX ceTe B cpene Simulink.

Camocmoamenvnas paooma

[TonHOCBsSI3HBIE  HEMpOHHBIE CceTH. (CBEPTOYHBIE HEHUPOHHBIE  CETH
PexyppeHntHbie HEHpOHHBIE ceTU. CTpPyKTypa MHOTOCIONHONM HEWPOHHOM CETH.
Oynkunu aktuBauuu. [Ipobnema nomHoTsl. 3agaua uckiovatomero uiu. [loaHora
JIBYXCJIOMHBIX CE€TEH B MPOCTpPaHCTBE OyIeBCKUX (PYyHKIMI. AJITOpUTM 0OpaTHOTrO
pacnpocTpaHeHust omnook. DopMupoBaHUE HAYAIBHOTO MPUOIKEHHUS.

Pexomendyeman numepamypa:

OCHOBHas nuteparypa: [1, 4];

JOTIOJIHUTEIIbHAS TuTepaTypa: [S].



5. MeToauyecKkue peKOMEHIAUUM 10 OPraHU3AMUA U3YYCHUS
AUCUMILTHHBI

[Ipy peamu3auuu OporpamMMbl  JUCHMIUIMH —~ MOZYJIA  MCIIOJb3YIOTCS
CIEAYIOIINE BUABl 3AHATUNA: JIEKIHS, CEMUHAPCKOE 3aHATUE M IPAKTUYECKOE
3aHSTHE.

Jleknmsi: COCTaBIISIET OCHOBY TEOPETHYECKOTO OOYYEHHMs M JIOJKHA J1aBaTh
CUCTEMATU3UPOBAHHBIE OCHOBBI HAay4HBIX 3HAHUW MO JUCUUIUIMHE, PACKPBIBATh
COCTOSIHME U TMEPCHEKTUBBI PAa3BUTHS COOTBETCTBYIOIIEH oOJacTu HayKu U
TEXHUKH, KOHLIEHTPUPOBATh BHUMAaHUE OOYyYalOlIMXCsl Ha HamOoJiee CIOXKHBIX U
y3JI0BBIX BOITPOCAX, CTUMYJIMPOBATh UX aKTUBHYIO MO3HABATEIbHYIO ACSITEIBHOCTD
U CIIOCOOCTBOBATH (POPMHUPOBAHUIO TBOPUECKOTO MBIIIIICHUS.

Benymum MeToAOM B JIEKIMU BBICTYNAET YCTHOE H3JI0XKEHUE Y4eOHOro
MaTepuaia, CONPOBOXKAAIOLIEECS AEMOHCTPALMEd CIIaiJOB C HWCIOJIb30BAaHUEM
KOMITBIOTEPHOU TEXHUKMU.

IIpakTHYeckoe 3aHATHE: MTPOBOAUTCA B LESAX: BHIPAOOTKU MPAKTUYECKUX
yMEHUN W NpUOOpPETEHUs HABBIKOB, 3aKpEIUJICHUS MPOWJIEHHOr0 Marepuana Mo
COOTBETCTBYIOILIEH TEME€ AMCIHUIUIMHBL. [JaBHBIM HMX COJEpKaHUEM SBJISETCS
MpakTUYecKast padoTa KaKI0To CiymaTes (00yJaromerocs)

Cemunapckoe 3ansaTue: CeMHUHApCKOE 3aHATUS MPOBOJATCA MO Hambolee
CIIO)KHBIM OIlpocaM (Temam, paszjieniaM) yd4eOHOM MpOorpaMMbl M UMEIOT LEJIbI0
yIayOJIeHHOE U3yYeHHEe JUCHMIUIMHBL, MPUBUTHE OOYYarolIMMCS HAaBBIKOB
CaMOCTOATENLHOTO MOMCKAa M aHainu3a y4eOHoM uHpopmainuu, GopMHUpPOBAHUE U
pa3BUTHE y HHUX HAYYHOTO MBILIUICHHUS, YMEHUS AaKTUBHO Y4YacTBOBAaTh B
TBOPYECKOM JUCKYCCUHU, JIeNlaTh MPABWIIbHBIE BBIBOJbI, apPryMEHTHPOBAHO
u3JlaraTh ¥ OTCTauBaTh CBO€ MHEHHUE.

CamocrosiTesibHasi padoTa 00y4alOIMXCHA HalpaBjcHAa Ha YIUIyOJICHHE U
3aKpeIJICHUE 3HAHWM, MOJYYEHHBIX Ha JIEKUMSIX U JIPYTUX 3aHSATUAX, BHIPAOOTKY

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



3H3HPII>1, INOATOTOBKY K IMPCACTOAIIMUM IPAKTHYCCKUM 3aHATUAM, CCMHHAPCKHUM

3aHATHSM H 3a4€TY C OLICHKOU.

6. OueHo4YHbIe MaTepHAJIBI 10 AUCHUILJIMHE
OueHouHbIE CpEACTBA  PErJIaMEHTUPYIOT — OpPraHu3aldi0  HPOUEAYpPHI
KOHTPOJISL JOCTUTHYTOTO YpPOBHS (POPMUPOBaHUS KOMIETEHIMH B THpolecce
U3YYEHUS JHUCUMIUIMHBL. TeKyluid KOHTPOJb IPOBOJUTCS B COOTBETCTBUHM C
coliepKaHueM AUCHUIUIMHBI MO BUIAM 3aHATHA B (opMe ompoca, JOKIAI0B.
[TpoMexyTouHas arrecTanusi MPOBOAUTCS B (opMEe OTBETa Ha TEOPETHUECKHE

BOIIPOCHI.

6.1. I[IpuMepHbIE OLIECHOYHBbIE MATEPHAJIbI:

6.1.1. Texymero KOHTpOJIsA
TunoBbie BONpPoOCHI 1151 onpoca:

1. B dYeM BBIpaXalOTCS OCHOBHBICE HEIOCTATKA MPOBEICHHUS HATYPHOTO
IKCIIEPUMEHTA TI0 CPABHEHUIO C MPUMEHEHNEM METO/1a MOICTUPOBAHUS?

2. Uto Takoe 3K30TeHHBIC U SHOTCHHBIC TICPEMCHHBIC?

3. Uem ompenensiercs 3pPeKTUBHOCTh MaTEMAaTUIECKOW MOIETIH?

6.1.2 IIpome:xyTO4YHOM aTTECTALIMHA

IIpuMepHbIN epeYeHb BONPOCOB, BBIHOCHMbIX HA 3a4eT

1. Bwuapl MakeTOB MPUKIIAIHBIX POTPAMM.

2. Tlaker Mathcad u ero umnTepdeiic. THUITOBBIE KOHCTPYKIIMH BXOHOTO
s3bIKa nmakera Mathcad.
Berpoennbie GyHkimu n ¢pyHkimu nois3osarens Mathcad.
CHMBOJIbHBIC BBIYMCIICHHS B KOMaHHOM pexkume Mathcad.
Hasnauenue, coctaB 1 Bo3MokHOCTH maketa MatLab.
Yucna, apudmernueckue onepanuu u popmatsl koman MatLab.
CpencTBa BEIYUCIICHUS TUIIOBBIX CTAaTUCTUK B TakeTe SPSS.
Pemienust 3agaum  KOpPPEJSIIMOHHOTO —aHAIM3a B mnakere SPSS.
Koppensimonnas marpuria.

9. Pemenus 3amau perpeccuoHHoro ananu3a B mnakere SPSS. Ouenku
MapaMeTpPOB PErPECCUMN.

ONOOhW



10. Tunossie KJIACChI Mozenen CHCTEM co CTOXACTUYECKON
HEONPEIETICHHOCTHIO.

11. Cnyuaiinble IpoLECcChl C TUCKPETHBIM BpeMeHeM. MapKoBcKasi 11eb.

12. MapkoBCKHI MPOIECC C TUCKPETHBIMU COCTOSIHUSMH W HEMPEPbIBHBIM
BpeMeHeM. Y paBHeHUsI KoMoroposa i1 BEpOSITHOCTEM COCTOSIHUM.

13. OcHOBHBIE  TOHATHS W  KiIaccUpUKAIMg  CHUCTEM  MacCOBOIO
00CITyKUBaHUS.

14. Mopenu ceTeit MacCoBOTO 0OCITYKUBaHUS.

15. O6muii mogxoa K pa3paboTke Mojeneil AuHAMUKH cpenHux. [IpuHImn
KBa3UPETYyISPHOCTH.

16. Ocnousie noustus cereit [lerpu. CroiictBa cereli [letpu.

17. CymHOCTh METO/Ia CTATUCTUYECKUX UCIIBITAHUM.

18. Dransl CTaTUCTHYSCKOTO MOJICTIUPOBAHHMS.

19. CymHOCTh HIMHTAIIMOHHOTO MOJICIIUPOBAHUS.

20. OCHOBHBIE DJICMEHTHl HMMHTAIIMOHHONW MOJENW W TPUHIUI €€
(GYHKIMOHUPOBAHUSL.

21. lucTpyMeHTANIbHBIE CPEICTBA UMHUTAIIMOHHOTO MOJICITUPOBAHUSI.

22. ®dopManpHas TOCTAaHOBKA 3a/1a4d ONITHMH3AIIUN TP MHOTHUX KPUTEPHSIX.
YacTHbIE KpUTEPHUH.

23. Tlapeto-onTumanesHbie pemeHus. I HeKTHBHBIC PEIICHUS.

24. Cyxenue mHoxecTBa [lapero.

25. O630p METOJJOB MHOTOKPUTEPHUAIIBHON ONTUMHU3AIINH

26. DTarnbl METO/1a MOCIEeI0BATEIBHBIX YCTYIIOK.

27. Peanuzanus MeTo1a ociiea0BaTeIbHbIX yeTymok B MS Excel.

28. B3BeleHHas cymMMa OIIEHOK YaCTHBIX KPUTEPHUEB.

29. MeTon aHanmM3a uepapxuu.

30. MHCTpyMEHTapHii METOa aHAITA3a UEPAPXHA.

31. JIuarBUCTHYECKAS TTIEPEMEHHAS.

32. HeueTkoe MHOKECTBO U HEUETKAs IIEpEMEHHaSI.

33. Heuerkas moruka.

34. JIoruKO-THHTBUCTHYECKOE OMTMCAHNE CUCTEM, HEUETKHUE MOJICITH.

35. MeToabl NOCTPOEHUSI HEUETKOJIOTHUECKUX MOJIEIIEH.

36. MogenupoBanue HedeTkoil cuctembl cpenctBamu FUZZY LOGIC
TOOLBOX cucremst MATLAB.

37. buonornyeckre OCHOBBI HCKYCCTBEHHBIX HEHPOHHBIX CETEH

38. UckyccTBeHHBIN HelpoH. OCHOBHBIE TUITBI HEHPOHHBIX CETEH.

39. MeTojibl M aNrOpUTMbI OOYUYEHHUS HEUPOCETEH.

40. Ipubnuxenne GyHKIIHUIA.

41. 3aymaya MpOTHO3UPOBAHUS.

42. HeitponHas cetb co cnoem KoxoneHa.

43. IlocTpoeHune Mopenel Ha 0a3e HEHPOHHBIX CETEH C MOMOIIBIO TAKETa
Matlab Neural Network Toolbox.

44. TTpuHUIHUIIBI TOCTPOEHUSI HEMPOHHBIX ceTel B cpene Simulink.



6.2. IllkaJjia OeHUBAHNUSA PE3yJIbTATOB MPOMEKYTOYHOM aTTeCTALIUM U
KPUTEPHH BBICTABJICHUS OLIEHOK

Cucrema OLCHMBAHHA BKIIOYACT CJICAYIOIIHC OLOCHKH: «3a4TCHO», «HC

3a4YTCHO».
OneHouHble ITokaszarenn Kputepun onennBanus Onenka
cpescTBa OIICHUBAHUs
YCTHBIN MPAaBWIBHOCTG | - JaH ITPABUJIbHBIN, MIOJIHBIA OTBET Ha 3a4TEHO
onpoc (0TBET) Y TIOJTHOTA MOCTABJICHHBIN BOIMPOC, IOKa3aHa

OTBETA COBOKYITHOCTh OCO3HAHHBIX 3HAHHM
0  JOHCIUIUIMHE,  J0Ka3aTeIbHO
PACKPLIThI OCHOBHBIC ITOJIOKCHU S
BOITPOCOB; MOTYT OBITH JOMYIIEHBI
HEOOYCTHI, HCIIPABJIICHHBLIC
CaMOCTOSTEIILHO B MTPOIIECCE OTBETA,
- JaH HpaBHHBHBIﬁ, HEOOCTATOYHO
IIOJHBEIA OTBET Ha IIOCTAaBJICHHBLIN
BOIIPOC, IIOKa3aHO YMCHHC BBIICIUTDL
CYIIIECTBCHHBIC M HECYIICCTBEHHBIC
NpU3HAKHU, IMPUYINHHO-CICACTBCHHBLIC
CBS3U; MOTYT OBITH  JOMYIIEHBI
HEOO0YCTHI, HCIIPAaBJICHHBIC C
MTOMOIIIBIO TIPETIOIaBATEIIS;

- JJaH HEJIOCTaTOYHO MPAaBUIIbHBIN U
MTOJTHBIM OTBET; JIOTHKA u
IIOCJICIOBATCIIBHOCTD HN3JI0KCHUA
WMCIOT  HapyIlIeHHUs; B  OTBETE
OTCYTCTByIOT BBIBO/JIBI.

OTBET MPEJICTaBIISIET co0oif HE 3a4TEHO
pa3pO3HEHHbIE 3HAHUS c
CYUICCTBEHHBIMU  OHIMOKaMH O
BOIIPOCY; MPHUCYTCTBYIOT
(GbparMeHTapHOCTb,  HEJIOTMYHOCTb
W3IIOKEHUS, JIONOJHUTEIbHBIE U
YTOYHSIIOLINE BOMPOCHI HE MPHUBOJISAT
K KOPPEKINH OTBETa HAa BOMPOC.

7. PecypcHoe obecriedeHne AUCIATLTHHBI

7.1. JIunieH3MOHHOE ¥ CBOOOAHO PAacCHPOCTPAHIEMOE IPOrpaMMHOE
obecrnieaeHme
[lepedyerp NHMIIEH3MOHHOTO W CBOOOJHO PACIPOCTPAHSEMOTO MPOTPAMMHOTO
06CCHC‘ICHI/I}I, B TOM YHCJIE OTECYECTBCHHOT'O HpOI/IBBO,IICTBa:
Microsoft Windows 7 Professional — ITO-BE8-834;
Microsoft Office Standard 2010 — I1T0-413-406;




7-Zip — [10-F33-948;

Adobe Acrobat Reader — I10-F63-948;

Google Chrome - I10-F2C-926;

MoiitOduc O6pazosanue — [10-41B-124;

MathCad 14 - IlporpaMMHBIH MPOAYKT JJIsi BBIMOJIHCHHS HWHXXCHEPHBIX MU
MatemaTudeckux pacuetoB [10-6E1-625;

MatLab 2009 - BBICOKOYPOBHEBBIH SI3BIK TEXHUYECKHX PAacUETOB,
WHTEPAaKTUBHAs Cpela pPa3pabOTKH aJIrOPUTMOB U COBPEMEHHBIH HHCTPYMEHT
aHanu3a gaHHbix [10-162-655;

SPSS Statistics 17 — mporpammHoe oOecredeHne s CTaTUCTHYSCKOU
o0paboTku nanubix [10-F2B-743:

AnyLogic Personal Learning Edition — mporpamMMuoe oOecrieueHue ist

UMUTAIIMOHHOTO MojenupoBaHus [10-311-354.

7.2. IIpodeccuonansHEI€ 6a3bl JaHHBIX X HHPOPMAITUOHHEIE
CIIPaBOYHEI€ CUCTEMBI

Nudopmanmonnas  cnpaBoyHas  cuctema —  CepBep  OpraHoB
rocynapctBeHHon Binactu Poccuiickoit @eaepanuu http://poccus.pd/ (cBoOOHBIIM
noctym); npodeccuoHanmbHble 0a3bl MaHHBIX — [lopTam OTKPBITBIX JaHHBIX
Poccuiickoit denepanuu https://data.gov.ru/ (cBoOoaHBIN n0CTYyM); (PeaepanbHbIN
nopran «Poccuiickoe obOpazoBanue» http://www.edu.ru (cBoOOIHBINH JOCTYII);
cuctemMa O(QUIIMATBHOTO OIMyOJIMKOBAHUS IMPABOBBIX AKTOB B 3JICKTPOHHOM BHJIC
http://publication.pravo.gov.ru/ (cBoOOIHBIN A0CTYI); (eaepalbHbId MOPTaT
«COBEpIIICHCTBOBAHWE  T'OCYJApCTBEHHOrO0  yImpaBieHus»  https://ar.gov.ru
(cBOOOIHBIN MOCTYIT); 3JIEKTPOHHAs OMOIMOTEKa yHHMBepcuTeTa http://elib.igps.ru
(aBTOpW30BaHHBINA JIOCTYM); JJIEKTPOHHO-OuOIMoTeuHas cucrema «ObC IPR

BOOKS» http://www.iprbookshop.ru (aBropusoBanHbIii JOCTYII).

7.3. JIutepaTtypa

OcHoBHas1 JiuTEpaTypa:



1. Marematudeckoe MojenupoBanue cucreM u mpoueccoB /  E.JO.
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-
cb3af5h35666&remote=false

2. Metoabl MonienupoBanus U niporHosupoBanus / A.B. Marsees. — CII0.:
Cankrt-IlerepOyprckuii yausepcutetr I'TIC MUC Poccuu, 2022. — 231 c. Pexum
JOCTyTIA: http://elib.igps.ru/?5&type=card&cid=ALSFR-6782836a-aa4 7-45c0-
a375-56944375dd26&remote=false

3. MHorokputepralibHble 3aJaud NPUHATHSA PELIeHU: yueOHoe mocobue.
JlotoB A.B., Ilocnenoa .M. U3zn. MAKC IIpecc, M. C. — 197. 2008. Pexum
JOCTYyTIA! http://elib.igps.ru/?5&type=card&cid=ALSFR-45f9dd6c-4913-4e6b-
b561-b699f2a7faca&remote=false

4. bapckuii A.b. BBenenue B HEHpOHHBIE CeTH : ydeOHOe mocobue /

bapckuii A.b.. — Mockga, CapatoB : UaTepHeT-YHuBepcuteT MHpopmMarimoHHbIX
Texnonorut (MHTYUT), At Ilu Ap Menua, 2020. — 357 c. — ISBN 978-5-
4497-0309-5. — TekcT : 3JIEKTpOHHBIN // DIEKTPOHHO-OMOIMOTEUHAs] CHUCTEMa

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

5. lyes C.M. Pemienue 3amay NOpHUKIATHON MaTeMaTUKU B CHCTEME
MathCAD: yuebnoe mocobue. — Kazanb: KazaHckuii  HalMOHAIbHBIN
UCCIIEIOBAaTENbCKUN TexHonornyeckuit yuuBepcurer, 2012. — 100 c. Pexum
nocryma: http://www.iprbookshop.ru/63986.htmi

6. IpsikonoB B.II. MATLAB: nonusrit camoyuutens / B.I1. JpsxoHOB. —
2-¢ w3n. — Caparos: [IpodobpazoBanme, 2019. — 768 c. Pexum npocryna:
http://www.iprbookshop.ru/87981.html

JlomotHMTE/ILHAS JIMTEPATYypa:

1. 3abopckuit b.B., KprwokoBa M.C., Mensenea O.M. Teopus
BEPOSITHOCTEH M MaTeMaTudeckas cratuctuka: yueoHoe nocooue. — CIIb VITIC
MUC Poccun, 2017. Pexum JIOCTyIa:
http://elib.igps.ru/?5&type=card&cid=ALSFR-193f0c9f-5f9c-43f0-8a80-
2eaff3aaf1f3&remote=false

2. I'mypman B.E. PykoBOJACTBO K peIICHHIO 3aJad II0 TEOpUHU
BEPOSITHOCTEH U MAaTEMAaTHYECKOM CTATUCTUKE: yueO. M0co0. IS CTYJIEHTOB BY30B.
5-¢ u3l., cTep. M.: Brici. 1IK., 2009. 400 c.
http://192.168.0.15/?4&type=searchResult&fg=%D0%B3%D0%BC%D1%83%D
1%80%D0%BC%D0%B0%D0%BD&fts=false&order=asc&fields=ALSFR-
62bbe42e-aab6-417f-a518-3d8d491613c8

3. Bentuens E.C., OsuapoB JI.A. HccremoBanue omepanuii: 3amauu,
NPUHIUIBI, MeTtonojorusi: — M.: Beicmiag mkona, 2007. — 208 c. — Pexum
JOCTYyTIA: http://elib.igps.ru/?20&type=card&cid=ALSFR-f9a0feeb-8eb2-482c-
a277-a9e3aa4c34a0&remote=false

4. ITapero-onTUManbHble  PEHIEHUS]  MHOTOKPUTEPUATBHBIX  3aJay:
moHorpadus. [Tonunorckuit B.B., Horun B.JI. Y3n. Hayka — 255 c. 1982. Pexum



http://elib.igps.ru/?3&type=card&cid=ALSFR-af3b3441-07fe-40ad-8218-cb3af5b35666&remote=false
http://elib.igps.ru/?3&type=card&cid=ALSFR-af3b3441-07fe-40ad-8218-cb3af5b35666&remote=false
http://elib.igps.ru/?5&type=card&cid=ALSFR-6782836a-aa47-45c0-a375-56944375dd26&remote=false
http://elib.igps.ru/?5&type=card&cid=ALSFR-6782836a-aa47-45c0-a375-56944375dd26&remote=false
http://elib.igps.ru/?5&type=card&cid=ALSFR-45f9dd6c-4913-4e6b-b561-b699f2a7faca&remote=false
http://elib.igps.ru/?5&type=card&cid=ALSFR-45f9dd6c-4913-4e6b-b561-b699f2a7faca&remote=false
https://www.iprbookshop.ru/89426.html
http://www.iprbookshop.ru/63986.html
http://www.iprbookshop.ru/87981.html
http://elib.igps.ru/?5&type=card&cid=ALSFR-193f0c9f-5f9c-43f0-8a80-2eaff3aaf1f3&remote=false
http://elib.igps.ru/?5&type=card&cid=ALSFR-193f0c9f-5f9c-43f0-8a80-2eaff3aaf1f3&remote=false
http://192.168.0.15/?4&type=searchResult&fq=%D0%B3%D0%BC%D1%83%D1%80%D0%BC%D0%B0%D0%BD&fts=false&order=asc&fields=ALSFR-62bbe42e-aab6-417f-a518-3d8d491613c8
http://192.168.0.15/?4&type=searchResult&fq=%D0%B3%D0%BC%D1%83%D1%80%D0%BC%D0%B0%D0%BD&fts=false&order=asc&fields=ALSFR-62bbe42e-aab6-417f-a518-3d8d491613c8
http://192.168.0.15/?4&type=searchResult&fq=%D0%B3%D0%BC%D1%83%D1%80%D0%BC%D0%B0%D0%BD&fts=false&order=asc&fields=ALSFR-62bbe42e-aab6-417f-a518-3d8d491613c8
http://elib.igps.ru/?20&type=card&cid=ALSFR-f9a0feeb-8eb2-482c-a277-a9e3aa4c34a0&remote=false
http://elib.igps.ru/?20&type=card&cid=ALSFR-f9a0feeb-8eb2-482c-a277-a9e3aa4c34a0&remote=false

JOCTyTIA: http://elib.igps.ru/?13&type=card&cid=ALSFR-6fa292d7-f827-44d3-
86ab56b8f477d231&remote=false

5. Bakynenko C.A. Heiiponnsie cetu : ydeOHOe mocooue / BakyneHko
C.A., Xuxapera A.A.. — Cankr-lIlerepOypr : Cankr-IlerepOyprekuii
rOCYyIapCTBEHHBI YHHBEPCUTET IMPOMBIIIJICHHBIX TEXHOJIOTMWA W Au3aiiHa, 2019.
— 110 c. — ISBN 2227-8397. — Texkct : »SaeKTpOHHBIA // DIEKTPOHHO-
oubMoTeuHas cucreMma IPR BOOKS : [caifr]. — URL:
https://www.iprbookshop.ru/102447.html

7.4. MaTepuaibHO-TEXHHIECKOe obecriedeHue

Jns mpoBeneHUs U 00eCmedYeHHs 3aHSITUNA HUCIOJB3YIOTCS CHElHaTbHBIC
MOMEILEHUS, MPEACTABIISIONINE CO00M yueOHbIE ayIUTOPUH, a TAK)KE MMOMEIICHUS
JUISL CAMOCTOSITEIHHON PabOTHI.

Texuuyeckue cpeacTBa 00yUeHHUS:

e  MynbTUMEIUIHBIN TPOEKTOP,

e [IpOEKIMOHHBIN YKpaH,

e [lepcoHaIbHBINA KOMIIBIOTED.

ABTOpBI:

npodeccop Kadeapbl MPUKIATHON MaTeMaTUKU U HTHHOPMAIIMOHHBIX
TEeXHOJIOTUH, KaHAUAAT TEXHUYECKUX HayK, nmpodeccop ['Bozaux M.H.

3aBeAyOmui kaheapon MPUKIATHON MaTeMAaTUKU U HH(POPMAITMOHHBIX
TEXHOJIOTUI, KaHAUJAAT TEXHUYECKUX HayK, ToleHT MarBeeB A.B.
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