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MATEMATUYECKOE 1 KOMIIbIOTEPHOE MOJAEJIMPOBAHUE»
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Pabouas mnporpamma cocraBieHa Ha oOcHOBaHUM PeAepalbHOrO TIOCYIapPCTBEHHOTO
oOpazoBarenbHoro cranmapra BO mns Hanpanenuss noarotoBku 01.03.02 IMpuxnagnas
MaTeMaThuka U MH(QOPMATUKA, YTBEPXKIEHHOTO MpUKa3oM MuHHCTEpCcTBa O0Opa3oBaHUS U
Hayku Poccuiickoit @eaepannu ot 10.01.18 Ne 9

Pabouas mporpamma oGcysxaeHa Ha 3acefaHnu KadeIpbl MATEMaTHYECKOTO aHAIHM3a U
MOJIETTHPOBAHUS

01.02.2024 r. , IpoTokoj Ne 6
3aBenyronuii kadeapoi MaxkcumoBa  H.H. Makcumosa
COTI'JTACOBAHO COI'JTACOBAHO
Y4ueOHO-MeTOIUUeCKOe YIIpaBIICHUE Brimmyckaroras kadenpa
YankuHa H.A. Yankuna MakcuMoBa H.H. MakcumoBa
28 urons 2024 r. 28 urons 2024 r.
COT'JTACOBAHO COT'JTACOBAHO
Hayunas oubnuorexa Lentp unppoBoii TpanchopMarm u
TEXHUYECKOT0 obecrieueHus
IleTpoBuu O.B. IleTpoBuu Tonmoceituyk A.A. Tonmoceituyk

28 urong 2024 r. 28 uronsa 2024 r.




1. HEJIU 1 3AJAYUN OCBOEHUSA IUCHUTTIIMHBI

Leanb aucuMIIMHBI
dopMUpOBaHUE Y CTYJICHTOB CHCTEMbl 3HAHWM, BKIIIOYAOIIEH: (hyHIaMEHTAIbHBIE OCHOBBI
TEOPUH MATEMATUYECKOIO MOJCITUPOBAHUS, OCHOBHBIE TTOHSTUS KOMIIBIOTEPHONW MMUTAIIUU,
MOJIXO/IbI K MOJICTITMPOBAHUIO TTPOIIECCOB U SIBJICHUM B MPUPOE U OOIIECTBE, a TAKKE METOIbI
MMOCTPOCHUSI, KJIacCU(DUKAIMU W aHAIM3a MaTeMATUUYECKMX MOJCNIeH, MPOEKTUPYEMBIX C
HOMOIIBIO BBIYUCIUTEILHOM TEXHUKU.

3agauu IMCUMIIMHBL:
[TpnoOpeTeHne CTyIeHTAaMH YCTOWUYMBBIX HABBIKOB W YMEHWM, IMO3BOJISIOIIMX BBIOIHATH
dbopManu3anuo ONMUCAHHWS HCCIEIyeMON CHCTEMbI, HEOOXOIUMBIE MaTeMaTHYECKUE
npeoOpa3oBaHUusl €€ MOJEeNH, a Takke 3(PPEeKTUBHO pemaTh TPAKTUUYECKHE 3adauu
MO/JICJTUPOBAHUS TMPOIIECCOB U SIBJICHUM, aHATU3UPOBATh XaPAKTEPUCTUKU MPOECKTUPYEMBIX
CUCTEM.

2. MECTO JUCLMIUIMHBI B CTPYKTYPE OBPA3OBATEJIBHON
IMTPOI'PAMMBbI
HNucuumuinHa «MaTeMaTUYecKoe M KOMITBIOTEPHOE MOJICIMPOBAHME» BKJIIOUEHA B 4YaCTh
y4eOHOro IulaHa, (GOPMUPYEMYIO YYaCTHUKAMU oOOpa30BaTelIbHBIX OTHOIIEHUN. s
OCBOEHUS JUCIUIUIMHBI CTYACHTHI WCIIOJB3YIOT 3HAHUS, YMEHHS W BHJIBI JICSITCIIHHOCTH,
chopMHUpOBaHHBIE B IMpoIliecce OOydYeHHUsT B By3e Ha MPEIIIECTBYIONIUX Kypcax. ITOT Kypc
TECHO CBSI3aH C OCHOBHBIMH MAaTEMAaTHUECCKMMU U UH(POPMALIMOHHBIMU AUCHUILIMHAMU,
M3yYeHHBIMU paHee: quddepeHInaabHble YpaBHEHUS, YPABHEHUS B YACTHBIX ITPOU3BOIHBIX,
TEOpHUsI BEPOSITHOCTEH M MaTeMaTHuecKasl CTATHCTHKA, JUCKpPEeTHas MaTeMaTHKa, METOJIbI
ONITUMU3AIINN, YUCIIEHHBIE METOJIbI, SI3BIKK M METOJIBl IIPOTPAMMHUPOBAHUS, TPAKTUKYM Ha
OBM. OcBoeHue AUCHUIUIMHBI «MaTeMaTU4eCKOe U KOMIIBIOTEPHOE MOACIUPOBAHUE)
SIBJISICTCS. HEOOXOIUMOM COCTABIISIIONICH IS MPOXOXKACHUS IPEIIMINIOMHON TPAKTUKUA U
HaIIMCaHMS BBITYCKHOW KBAIM(UKAIIMOHHON PabOThI.

3. KOMIIETEHINHN OBYYAIOLIEI'OCS, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA JNCHAITIMHBI 1 THANKATOPBI UX JTOCTUXKEHUA

3.1 IIpodeccronaabHbIe KOMIETEHIIMN U MHINKATOPBI UX JOCTHIKCHUS

Kon " HanMmeHoBaHue | Kom © HamMeHoBaHMEe WHOWKATOpa JTOCTHIKCHHS
npodeccuoHaIbHON npohecCHOHATTBHON KOMIIETCHIINH
KOMIIETeHILIUU

I[IK-1 Cnocoben wucnonp3zoBath | U[AK-1 TIK-1 OO6nagaer 3HaHMsIMH B  oOnacTtu

MaTeMaTUYECKUI amnmnapar, | MaTeMaTH4YEeCKUX METO/IOB, METOJ0JIOTUH
METO/0JIOT U0 IIPOTPAMMHUPOBAHUSA U COBPEMEHHBIX KOMIIBIOTEPHBIX
IIPOTPaMMUPOBAHUS 1 | TEXHOJIOT UM

COBPEMEHHbIE koMmnbroTepHble | UJAK-2 T1K-1 VYMeer ucnonb30BaTh MaTeMaTUYECKUI
TEXHOJIOTUU U1t peuieHus | anmnapart,  METOAOJIOTMIO  MPOTPaMMHpPOBAHUSA U
MPAaKTUYECKUX 3a/1a4 MOJYyUYEHUSs], | COBPEMEHHBIE  KOMIIBIOTEPHBIE  TEXHOJIOTMH IS

XpaHEeHus, 00paboTKu U | pelieHusT MPaKTUYECKUX 3a7ay IOJyUeHUs, XpaHCHUS,
nepeaayu nHGopMauu 00paboTKHU U TIepeaayu HHHoOpMaIIUK
MNJIK-3 TIK-1 Bnageer HaBbIKAMH MCIIOJIb30BaHUS
MaTEMAaTUYECKOTO anmnapara, METOIO0JIOT U

MIPOrPaMMHUPOBAHUSI U COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHI JUIsi  pelIeHUs] TPAKTHUYECKUX  3a7ay
MOJyueHus, XpaHeHus, oOpabOTKM U TMepeaadu
nHpOPMALINHT

I[IK-2 Cnocoben wucnons3oBath | MJIK-1 TIK-2 OO6namaer 3HaHUAMH B 00JacTH




MaTeMaTHYeCKUH  ammapaT U | QyHIaMeHTaJbHOM M TPUKIATHOW MaTeMATHKU IS
COBpPEMEHHbIE KOMITBIOTEPHBIE | (hopMaIu3alu  HUCCIEYeMbIX MPOLECCOB U (WIIM)
CpelcTBa  JUIS  BBINIOJTHEHUS | SIBJICHUS

Hay4HO- uccinegoBatenbekux | UJAK-2 TIK-2 Tlonbupaer, peanu3yer C IOMOIIbIO
pabot o 3aKPEIUICHHOM | I3bIKOB  MPOTpaMMHUpPOBaHUS U (WJIU) B MaKeTax
TEMaTHKE NPUKIAJHBIX TPOTPAaMM U aHAJU3UPYET METOJIbI

pellleHus] TIOCTaBJIGHHBIX 3aJlad IMPH  BBIMOJIHEHUU
HAay4HO- MCCIIEJIOBATENILCKUX PA0OT MO 3aKpPerieHHOM
TeMaTUKe

MK-3 TTK-2 BrnageeT HaBbIKaMU IPOBECHUS HAYYHO-
HCCIIET0BATEIbCKUX PabOT IO 3aKpeIJIEeHHON TeMaTUKe

[TK-4 Cnocob6en paspabatsiBath | MAK-111K-3 3HaeT popmanbpHbie METOIBI, TEXHOIOTUN

AITOPUTMbl U TMPOrpaMMbl Ha | U UHCTPYMEHTHI pa3paboTku MPOTPAMMHOTO
0ase S3BIKOB MPOTrpaMMUPOBAHMUS | oOecrieueHus 1 6a3 TaHHBIX

u MMaKETOB npukiagubix | MAK-2ITK-3  VYMmeer paboTtaTh ¢ COBPEMEHHBIMU
nporpaMMm,  MNPUTOAHBIE IS | CUCTEMAMU  IPOrpaMMHUPOBAHMS,  KOHCTPYHMPOBATh
MPaKTUYECKOrO TPUMEHEHUS nporpaMmHoe  obecrieueHne W 0a3pl  JAHHBIX,

pa3pabaThIBaTh OCHOBHBIE TPOTPAMMHbBIEC JOKYMEHTHI
MAK-3ITK-3 Bmageer HaBbIKaMud KOHCTPYUPOBAHUS
MIPOrpaMMHOr0 obecrieueHus u 0a3 JaHHBIX

4. CTPYKTYPA JNCIHHUITVINHBI

OOmmas TpyI0eMKOCTh AUCUMIUIUHBI cocTaBisgeT 9.00 3aueTHbIX eaquHUIBI, 324.0 akaaeMUUYeCKUX
JacoB.

1 — Ne i/t

2 — Tema (pa3aen) AUCHUILUTMHBI, KypcoBasi paboTa (IMIPOeKT), MPOMEXyTOUHAS aTTECTAIUs
3 — Cemectp

4 — Buibl KOHTAKTHON paOOTHI U TPYIOEMKOCTD (B aKaIEeMHUYECKUX Yacax)
4.1 - JI (JIexuum)

4.2 — Jlexuuu B BUJI€ TPAKTUYECKON MOATOTOBKHU

4.3 — I13 (ITpakTryeckue 3aHATHS)

4.4 — TTpakTUUECKHE 3aHITUS B BUJIC TPAKTUIECKON TTOATOTOBKHU

4.5 — JIP (JTabopaTopHbie paboOThI)

4.6 — JlabopaTopHble paOOThI B BUIE€ MPAKTUYECKON TOATOTOBKHU

4.7 — UKP (Muas xoHTakTHas paboTta)

4.8 — KTO (KoHTpoJib TEOPETHUECKOTO OOYUCHUS)

4.9 — KO (KoHTposb Ha sK3aMeHe)

5 — KoHTpoJib (B aKaJIEMUUYECKUX YaACaX)

6 — CaMocTtosTenpHas paboTa (B akaJeMHUISCKUX Jacax)

7 — @OpMBI TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 5 6 7
4114243144 (45]14.6(4.7]14.8(49
1 BBenenue. 6 |4 4 4 VcerHblil
CBoiicTBa OIIPOC IT0
MoJeJIel 1 1eJIn TEeMe
MOJETNPOBAHMUS. nabopaTopHOU
paboThI




Knaccudukarms «PazpaboTka
MaTeMaTHYECKUX uHTEepdelica
MoOJernel. MOJIb30BATENS
B [1I1I1
Matlaby.
MartemaTuuecko 4 Ycrabiil
e OIPOC I10
MOJETUPOBAHUE TeMe
u nmabopaTopHOM
BBIYUCITUTETHHBI paboThI
1 DKCIIEPUMEHT. «CraTtuaeckue
ITpuHumme, MOJIEJIN.
3Tanbl U O6paboTka
METO/bI 3KCIIEpUMEHTa
TTOCTPOCHHUS JIBHBIX
MoJesen TTAaHHBIXY.
ITpocreiine 4 YcrHbii
MaTeMaTU4YecKue OIIpOC 10
MOJENHU U TEME
OCHOBHEIE nabopaTopHOU
MPUHLHUIIBI paboThl
MOJEIIMPOBAHUS «JleTepMuHUp
OBaHHbBIE
JIUHAMUYECKUE
MOJIEITH,
OTUCBHIBAEMBIC
OOBIKHOBEHHBI
MU
nuddepeniua
JTIbHBIMA
YPaBHEHUSIMIDY
JleTepMuHupoBa 4 VcrHbId
HHBIE MOJICITU. OIIpOC IO
TeMe
nabopaTopHO
paboThI
«Jlerepmunup
OBaHHbBIE
MOJIEIIH,
OTUCHIBAEMBIE
YpaBHEHUSIMHU
C YaCTHBIMU
MPOU3BOIHBIM
w»
BBenenue B 10 Ycerabiil
9KOHOMHKO- OIPOC IO
MaTeMaTUYeCKOe TeMaMm
1abopaTOPHBI
MOJIETUPOBAHUE. X pabot
Mogenu «IKOHOMMYIEC
MHUKPO- U KHe
MaKpOIKOHOMHU MPUIIOKEHUS
KU 3a7a4
MaTeMaTHIECK
oro
MIPOrPaMMHPO
BaHUS»,
"OueHka

JOXOOAHOCTHU




obnuranuii u
0OaHKOBCKHX
orepanui",
"Monuenb
HaAJIOTOBOM
craBku',
"leTepMUHUD
OBaHHbIE
HEJIUHEMHbIS
JTUHAMIYECKHE
MOJEIH:
MOJIEIIN
COIIEpHUYECTB
aB
3KOHOMUKE"

Mopenu
HCUCTKHUX
CHUCTEM.

Ycrupiii
OIPOC IO
TeEME
J1abopaTopHO
paboThI
«Heuerkue
MOJIEIIN
CHUCTEM.
Pabora ¢
IMAaKETOM
Fuzzy Logic
Toolbox
Matlaby.

BBenenue B
MaTeMaTHIECKY
10 OUOJIOTHIO.
3auer.

0.2

15.8

VcTHbIi

OIIPOC TI0

TEME
nabopaTopHO
paboThI
"Moxaenu
ounocucreM".
TectupoBanue
. 3auer.

Croxactuueckue
MOJIEIHU.
MopaenupoBaHue
CITy9alHBIX
BEJIUYMH U
CITy4alHBIX
cOOBITHI

20

VcTHBIHN
OIpOC 1O
TEME
nmabopaTopHOA
paboThI
«Mopenupona
HHE
CITy4YaHbIX
Oy xmaHmit
METOJ0M
MounTe-
Kapio».

MopenupoBaHue
B YCIIOBUSX
HEOIIpeNIeNIEHHOC
TH.

MapxoBckue
CIIyJalHbIE
MIPOIIECCHI.

20

VerHblii
OIIpocC I10
TEME
JabopaTopHOi
paboThl
«MapkoBckue
IIPOLIECCHI.
KontponbHas
TOYKa
MPOBEPKU
KypCOBOM




paboTHL.
10 | MoaenupoBaHue 8 8 20 YcrHbIN
crcTeM OTIPOC 10
MaccoBOTO TeMe
o0y )KUBaHUS nabopaTopHOU
paboThI
«Cucrtembl
MacCcOBOTO
00CITy)KUBaHU
.
KountponbsHoe
TECTUPOBAHHE
11 | MoaenupoBaHue 6 6 20 VYcerHbIi
c OTIPOC IO
HICIIOJIb30BAHUEM TeMe
abopaTopHOi
MMUTALMOHHOTO paboTsI
noaxonaa. «Monenn
MopenupoBaHue MPOCTEUIINX
(hpaxTambHBIX (dbpaxTamony.
CUCTEM U KontponbHas
MPOIIECCOB. TOYKa
MPOBEPKHU
KypCOBOM
paboTHL.
KountponbHas
TOYKa
MPOBEPKU
KypCOBOM
paboTHI.

12 | BBeneHue B 8 8 2 30 YcrHbIN
TEOPUIO OTIPOC 10
MIEPKOIISIIIAA U TeMe
TEOPHUIO nabopaTopHOU
KJIETOYHBIX paboThl
aBTOMATOB. «Ilepkonauus
Cnaua ».

KYPCOBBIX YcrHbII

paobor. OTIPOC TI0
TeMe
nabopaTopHOt
paboThI
«Knerounsie
aBTOMATBD).
3ammra
KYPCOBBIX
pabor.
TectupoBanue

13 | I[loaroToBKa K 0.3 [35.7 DK3aMeH.

9K3aMEHY
Hroro 68.0 0.0 68.0 2002 (0.3 35.7 | 149.8
5. COAEP KAHUE JUCHUITJIMHbI
5.1. Jlekuun
Noe 1/ HaumMeHoBaHue TeMbl Copepxanue TeMbl (pa3aena)
T (paznena)




BBenenue. CsoiicTBa
Mojienen u enu
MOJICJINPOBAHUSI.
Knaccudukamus

MaTeMaTUYECKUX MOJEJIEN.

[Tpeamer Teopum MomaenupoBaHus. MojeaupoBaHUe
KaKk MeToJi Hay4yHoro mo3HaHus. CocTosHMEe U
MEPCIICKTUBBI pa3BUTHS MaTEeMaTHIECKOTO
MojienupoBaHus. [lepceKTUBbI pa3BUTUS METOJIOB U
CPEIICTB MOJICJIUPOBAHUSI CHUCTEM B CBET€ HOBBIX
MH(GOPMAILIMOHHBIX TEXHOJIOTHA.

CpoiicTBa Mojeneid W 1LEId  MOJCIMPOBAHMS.
Knaccudukamus mopmeneit cucrteM. MatepuaibHoe,
UJeaJbHOE, KOTHUTHUBHOE, KOHIICTITYaJIbHOE W
dbopmanbHOoe MoaenupoBanue. KiraccudukanmoHHbIe
MPU3HAKU: CJIO0XHOCTh OOBEKTOB MOACIMPOBAHMS,
orepaTop MOJENM, MapaMeTpbl MOJIEIH, ILeIu
MOJIEITUPOBAHUSI, METO/IBI PeaTU3AIIH.

MaremaTtuueckoe
MOJIEIIUPOBAaHUE u
BBIUYHCIIUTEIbHBIN
JKCnepuMeHT.  [IpuHnmnsl,
3TaIbl u METO/IbI

IMOCTPOCHUSA MOJIeIen

OTarnbl BBIYUCIUTEIILHOTO OKCIICPUMCHTA. HpI/IHI_II/IHI:I

IHOCTPOCHUA MATEMATHUUYCCKUX MOILCHefI.
KOHHGHTyaHBHaH n MaAaTEMATHYCCKad IIOCTAHOBKA
3agadyu MOOCITIUPOBAHUA. MCTOI[I)I IMOCTPOCHUA

BBIUMCIIUTEILHOTO ajroputMa. Peanuzanus mojeneit
B Buae nporpammbl g OBM. Ilposepka
aJIEKBATHOCTHU MO/IEJIH. [TpakTuueckoe
HCIIOJIb30BAHUE TOCTPOCHHONM MOAEIU U aAHAIU3
PEe3yJIbTaTOB MOJEIMPOBAHUS.

ITpocreiime @DyHAaAMEHTAIbHbIE  3aKOHbl NIPUPOABLI.  3aKOHBI
MaTEeMaTUYEeCKue MOJENIHN MU | COXpPAHEHUS JHEPI'UH, MaTepuH, MMITYJIbCA.
OCHOBHBIE npuHuunel | Bappaunonnsie  npuHnunel.  [lpunuun — depmu.
MO/JIETTUPOBAHUS [TpuMmeHeHre aHaIOTMN NPHU MOCTPOEHUM MOJIEIEH.
Mogens Manberyca. Hepapxuyeckuii 1oaxoa K
MOJIYYEHUIO MoJened. Mopaenp MHOTIOCTyNeHYaToOn
pakerel. HennMHEHHOCTP MAaTEeMAaTHUYECKUX MOJIEIEH.
Moaenbp DepXroibCTa.
JleTepMUHUPOBAHHBIE IIpumepbl cTaTUYECKUX W JTUHAMUYECKUX MOJIENEH,
MOJIEIIH. peanu3yeMblX: YpaBHEHUSIMU JIMHEWHBIX u
HEJIMHEVHBIX YPABHEHUM U UX CUCTEM, pPELICHUE 3a7a4
00pabOTKU IKCIIEPUMEHTAJIBHBIX JaHHBIX, pean3alius
Mojenei, omuckiBaeMblx OJY (3amauamu Komm u
KpaeBbIMM 3a/layaMu), a TaKK€ YpPAaBHEHUSIMU B
YaCTHBIX MPOM3BOAHBIX. [lpumepsl (usmyeckux,
9KOHOMUYECKUX, COLIMATIbHBIX CUCTEM.
BBenenne B 3koHOMUKO- [ Monenu crpoca. Cratuyeckas MOJIEITb
MaTEMATUYECKOE OTHONIPOAYKTOBOW  ¢dupmbl.  Mogenb  00IIeTro
MojenupoBaHue.  Mogenu | paBHoBecusl. OLieHKa JOXOJHOCTU LIEHHBIX Oymar nmpu
MHKPO- U MAKPOSKOHOMUKHM | IOTallEeHUM B KOHLE Ccpoka. MoaenupoBaHue

JIOXOAHOCTH OaHKOBCKMX omepanuid. Kitaccuueckas
MOJIETb  MaKpPO3KOHOMHMKH. MaKpO3IKOHOMHYECKHE
MOJIEIIN KEMHCHUAHCKOTO THIIA. Mopenu
JIOJITOCPOYHOTO TMTPOTHO3UPOBAHUS.

MOI[CJ'II/I HCUYCTKHUX CUCTCM.

Heuerkas soruka. JIMHIBHCTHYECKHE II€PEMEHHBIE.
DyHKIMSA TPUHALICKHOCTA U MpPABUIA BBIBOJA.
Heuetxue Mmonenu.

BBenenue B

Beenenne B mpeameT: cMexkHble Hayku. Crenudpuka




MaTEMATUYECKYIO MOJIETUPOBAHUS JKUBBIX CUCTEM. Mopenn

OMOJIOTHIO. HENpepbIBHOTO pocra. Ilpumepsl OUHAMHUYECKHX

3ayer. MOJ€EJIEN. 3ama3aniBaHue B TUHAMUYECKUX
ouocucremax. Peakumnonno- mudy3noHHbIE MOIETH B
OMOoI0THH.

8 CroxacTuyeckue Mozenu. | ['enepatopel mnceBpociaydalHbIX uucenl. MalnHHAs
MonennpoBaHue CIIy4alHbIX | TEHEpalUsl MCEBIOCIYUYANHBIX MOCIEA0BATEIbHOCTEM;
BeJIMUMH U  CJIy4YalHBbIX | MpOBepKa u yIIy4dlIeHue KauecTBa
COOBITUH [OCJIENOBATEIILHOCTEN; MOJEIUPOBAHUE CIIyYaMHbBIX

Bo3MelcTBUM. OpraHu3anus CiaydalHbIX Oy KIaHUH.
Metonsl Monte- Kapio s pemeHus: pasiaudHbIX
3a7a4. Mojiesb OpOYHOBCKOT'O ABM)KCHUS.

9 MopenupoBanue B ycinoBusix | MapkoBckue ciydaiinble mnpouecchl. I[lonsitue o
HEOIPEIETIEHHOCTH. MapkoBckoM mpoiiecce. [loToku coObITuit. YpaBHEHUS
MapxkoBckue cinydaiinsle | KomMoropoBa g BEpOSITHOCTEM  COCTOSIHUIMA.
IIPOLIECCHI. @DUHAIBHBIE BEPOSITHOCTH COCTOSIHUM.

10 MoaenupoBaHue cucteM | MoaenupoBaHue CHCTEM MAacCOBOIO OOCITyKUBaHMS.

MacCCOBOI'O 06CJ'Iy>KI/IBaHI/I$I

3amaun TEOPUH MacCcoOBOTO 00CITy)KUBAHUS.
Knaccudukamms cucreM MaccoBOTO OOCITYKUBAHUS.
Cxema rubenu u pasMmHoxkeHus. @opmyna Jlurtia.
MopaenupoBaHue CHCTEM MacCOBOTO OOCTYKUBAHUSI.
[Tpocreiinme cUCTEMBI MAacCOBOTO OOCITYXHBAaHHS M
ux xapaktepuctuku. n- Kananpnas CMO ¢ oTkazamu
(3amaua  Opnanra). OpgHokananmebHass CMO ¢
HEOrpaHMYEeHHOUN ouepenpto. n- KananpHas CMO c
HeOorpaHUUeHHOU ouepearto. OnnokananbHasgs CMO ¢
OTPaHUYCHHOW OYepeIbIO.

11 MonenupoBaHnue
HCIIOJIb30BAHUEM

HUMUTAIIMOHHOI'O Imoaxoaa.

@pakTanel. @pakransl B MaTeMaTtuke. PasmepHocTu.
@pakTanpel B mpupoae. Mertoasl  ¢GpaKTaIbHOTO
aHanmu3a W MopjenupoBaHus. DpaKTalbHBIM aHAIN3

MonenupoBaHue N300 paKEHUN U BPEMEHHBIX PSIIO0B.
(bpaKkTaIbHBIX  CHUCTEM
MPOLIECCOB.

12 BBenenue B Teoputo | OCHOBBI ~ TEOpUM  MEPKOJAIUU. TepMHHOJIOrHUs,
NEPKOJISIIUA U TEOpHIO | MpuMephl.  MoJenb  AUAIEKTPUUECKOro  Mmpobost
KJIETOYHBIX aBToMaToB. | ABTomar.  Kiterounslii  aBromar.  KirerouHoe

Cnaya KypcoBbIX paboT.

npocTpancTBO. Mrpa- KIIETOUHBINT aBTOMAT «KU3HBY.
IIpocreitiine akTuBHbIE 3leMEHTHI.  KileTOUHBIN
aBTOMAT «HEHUpOHHas ceThb». KieTouHbIl aBTOMAT JJIs1
OMOJIOTUYECKUX CUCTEM.

5.2. JlaGopaTopHble 3aHATUS

HaumenoBaHue TeMbI

ConepxaHue TeMbl

PaszpaboTka
nons3oBatens B [1T1I1 Matlab

uHteppeiica | PazpaboTka momb3oBatenbckoro uHtepdeirica B TTITT
Matlab, BKJIIOYAIOIIErO OCHOBHBIE JJIEMEHTHI Ha
IIpUMepe NPUKIIATHON 3a1a4U.

Cratuueckue mozaenu. O6pabotka | BeimonHenue  nmabopaToOpHbIX  pabOT  HpaKTUKyma

OKCIICPUMCHTAJIbHBIX JaHHBIX

COTJIACHO WHAWBHIyaJIbHBIM 3aaHUSM W TMPUBEACHHOMN
TeMaTuke. Bce paboThl HampaBiieHbl HA MPOTPAMMHYIO
peanu3aluio aJrOpUTMOB U METOJ0B MaTEMATHYECKOTO




MOACIMPOBAHUA 151 HCIIOJIB30BAHUC BCTPOCHHBIX
q)YHKI_[PII)’I maxkeTa ajid pCIICHUA 3aaa4 C IMPUKIAAHbIMU
IIOCTAHOBKAMM.

JleTepMUHUPOBAHHBIE Beimonnenne  1abopaTOpHBIX  pabOT  MPAKTUKYMa
JMHAMUYECKHE MOJIENIH, | COINIACHO MHAMBUIYAJIbHBIM 3aJaHUSIM U IIPUBEIECHHOU
ONMChIBaEMble  OOBIKHOBEHHBIMM | TeMaTuKe. Bce paGoThl HampaBieHbl HA MPOTrPAMMHYIO
muddepeHIaTbHBIMU pealIn3annio aAITOPUTMOB U METOAOB MAaTEMATUYECKOTO
YPaBHEHUSIMU MOJEJIIMPOBAHUSI M WCHOJIB30BAHME  BCTPOECHHBIX
GyHKUMNA makeTa i pelleHus 3aJad ¢ MPUKJIATHBIMU
IIOCTAHOBKAaMH.
JleTepMUHUPOBAaHHBIE MOJieNH, | BeimonHeHue  1aGopaTopHbIX  pabOT  MpPAKTHUKyMa
OIMCBIBAEMBIE  YPABHEHUSIMH  C [ COIVIACHO MHAMBUAYAJIBHBIM 3aJaHUSM U IPUBEACHHOU

YaCTHBIMHU IIPOU3BOAHBIMHU

TemaTuke. Bce paboThl HampaBjIeHBI Ha MPOTPAMMHYIO
peanu3annio aIropuTMOB U METOJ0OB MATEMAaTUUYECKOTO
MOJITUPOBAHUS U HCIOJB30BAHUE  BCTPOCHHBIX
(GyHKIIMH TakeTa Ui PEelIeHHs 3aJad C MPUKIIaTHBIMA
MOCTAaHOBKAMU.

DKOHOMUYECKHUE IIPUIIOKEHUS
3ama4 MAaTEMATUYECKOT' O
MIPOTPaMMHUPOBAHUS

BeimonHeHue  maGopaTopHBIX  pabOT  MpaKTHUKyMa
COTJIACHO WHAWBHIyaJbHBIM 3aJaHUSM W TMPHUBEICHHOMN
TeMaTuke. Bce paboTHl HampaBieHBI Ha TPOTPAMMHYIO
peaan3aiuio aJropuTMOB U METOJOB MAaTEMATHYECKOT O
MOJICIMPOBAHUS U HCIIOJb30BAHUWE  BCTPOEHHBIX
(GyHKIMH nakeTa JUIs pEelIeHMs 3aJad C MPUKIAIHBIMU
ITOCTaHOBKAMHM.

O1eHKa TOXOMHOCTU OOJIUraluid U
0aHKOBCKHUX OIICpallMii

BeimonHenue  mabGopaTopHBIX  pabOT  MpaKTHKyMa
COIJIACHO WHAMBUAYaJIbHBIM 3aJaHUSM W IPUBEACHHOU
TeMaTuke. Bce paGoThl HampaBieHbl HA MPOrPAMMHYIO
pean3aluio aJITOPUTMOB U METOJ0B MAaTEMAaTUYECKOTO
MOJICIMPOBAHUS W KCHOJB30BAaHME  BCTPOECHHBIX
(GyHKIMH TakeTa Ui PelIeHHs 3aJad C MPUKIIATHBIMUA
IMOCTAHOBKAMH.

Mopens HaTOroBOM CTaBKU

BoinmosniHenue  mabopaTopHbIX — paboOT  MpakTUKyma
COIJIACHO WHAMBUAYaJIbHBIM 3aJaHUSM U IPUBEACHHOU
TeMaTuke. Bce paboThl HampaBiieHbl HA MPOTPAMMHYIO
peanu3anuio airOPUTMOB U METOJ0B MaTEMATHYECKOTO
MOJICTUPOBAHUS U HCIOJB30BAHUE  BCTPOCHHBIX
(GyHKIMH TakeTa Ui PEelIeHHs 3aaad ¢ MPUKJIaTHBIMA
IIOCTAHOBKAMU.

JeTepMHUHUPOBAHHBIE
HEJIMHEHHBIE JTUHAMUYECKHE
MOJEIIN: MOJIETI! COTIEPHUYECTBA B
9KOHOMUKE

BeimonHeHue  abGopaTopHBIX  pabOT  MpaKTHUKyMa
COTIACHO WHAWBHJIyaJIbHBIM 3aJIaHUSM W TPHUBEICHHOMN
TeMaTuke. Bce paboTHl HampaBiieHBI Ha TPOTPAMMHYIO
peann3aiuio aJropuTMoB U METOJ0B MAaTEMATHYECKOTO
MOJISIMPOBAHUS U HUCIIOJb30BAHUWE  BCTPOEHHBIX
(GyHKIMH nakeTa Ui pelIeHMs 3aJad C MPUKIAIHBIMU
ITOCTaHOBKaMHU.

Heuetkue monenu cucrem. Pabora
¢ maketoM Fuzzy Logic Toolbox u
ANFIS Matlab

BeimonHenue  maGopaTopHBIX  pabOT  MpaKTHKyMa
COIJIACHO WHAMBUAYaJbHBIM 3aJaHUSM U IPUBEACHHOU
TeMaTuke. Bce paGoThl HampaBieHbl HA MPOrPAMMHYIO
pea3aluio aJITOPUTMOB U METOJ0B MAaTEeMAaTHUYECKOTO
MOJICIMPOBAHUS W KCHOJB30BAaHME  BCTPOECHHBIX
(GyHKIMN TakeTa Ui pelIeHHs 3aJad C MPUKIIATHBIMU
MOCTAHOBKAMHU.




BoimonHeHue  aGopaTopHBIX  pabOT  MpaKTHUKyMa
COIIACHO WHAMBHYAJbHBIM 3aJIaHUSM U MPUBEACHHOUN
TeMaTuke. Bce paboThl HaMpaBiieHBI Ha TPOTPAMMHYIO
peann3aiuio aJropuTMOB U METOJ0OB MAaTEMAaTHIECKOTO
MOJICJTUPOBAHUS U HUCIIOJb30BAaHUE  BCTPOEHHBIX
(GyHKIMH makeTa JUIs pEelIeHMs 3aJa4 C MPUKIATHBIMU
MIOCTAaHOBKAMM.

Monenu MaTeMaTHYEeCKOM
ouosoruun
MopenupoBanue CIIyYanHBIX

OnyxmaHuii  MmeTogoM  MoOHTe-
Kapio

Beimmonnenune  1abopaTOpHBIX  pabOT  MPAKTUKyMa
COINIACHO MHAMBMYaJbHBIM 33JaHUSM U NPUBEICHHON
TeMaTuke. Bce paGoThl HampaBieHbl HA MPOrPAMMHYIO
peanu3aluio allrOPUTMOB U METOJOB MAaTEMATHYECKOTO
MOJIEIMPOBAHUS U HUCIOJb30BAHWE  BCTPOEHHBIX
(GyHKUMNA TakeTa I pelleHus 3aJa4 C MPHUKJIATHBIMU
MMOCTAHOBKAMH.

MapxoBckue npouecchl

Beimonnenue  nmabopaTopHbIXx  paboT  MpaKTHKyma
COIJIACHO WHIMBUAYaJIbHBIM 3aJaHUSM U IPUBEACHHOU
TeMaTuke. Bce paboThl HampaBiieHbl Ha MPOTPAMMHYIO
pean3alnio AJITOPUTMOB U METOAOB MAaTEMATUYECKOTO
MOJIETUPOBAHUS U HCIOJB30BAHHE  BCTPOCHHBIX
(dbyHKUIMI TakeTa I pelIeHUs 3aJad ¢ MPUKIIATHBIMU
IMOCTAHOBKAMU.

CucreMbl MacCcOBOTO
00CTy)KMBaHUS

BoimonHenue  maGopaTopHBIX  pabOT  MpaKTHKyMa
COIIACHO WHAWBHIYAJbHBIM 3aIaHUSM U MPUBEACHHOUN
TeMaTuke. Bce paboThl HalpaBiieHBI Ha MPOTPAMMHYIO
peaIn3aiuio aJropuTMOB U METOJ0OB MAaTEMAaTHIECKOTO
MOJICTUPOBAHUS U HUCIIOJb30BAHUE  BCTPOEHHBIX
(GyHKIMH nakeTa Ui pelIeHMs 3aJad C MPUKIIATHBIMU
MOCTAaHOBKAMHM.

Mopenu ¢ppakTajioB

Beimmonnenne  1abopaTopHBIX  pabOT  MPAKTUKyMa
COIIACHO MHAMBMYaJbHBIM 33JaHUSM U INPUBEICHHON
TeMaTuke. Bce paGoThl HampaBieHbl HA MPOrPAMMHYIO
peanu3aluio alIrOPUTMOB U METOJOB MATEMATHYECKOTO
MOJIEIMPOBAHUS U HUCIOJb30BAHHWE  BCTPOEHHBIX
GyHKUMNA TakeTa I pelleHus 33aJa4 C MPHUKJIATHBIMU
IIOCTAaHOBKAaMH.

[Mepkonsiuus. Knerounsie
aBTOMATHI.

BoimonHenue  npabopaTopHbIXx  paboT  MpaKTHKyma
COIJIACHO WHIMBUIAYaJIbHBIM 3aJaHUSM W IPUBEACHHOU
TeMaTuke. Bce paboThl HampaBiieHbl HA MPOTPAMMHYIO
peaM3alnio AJITOPUTMOB U METOAOB MAaTEMATUYECKOTO
MOJIETUPOBAHUS W HCIOJIB30BAHHE  BCTPOECHHBIX
(dbyHKUIMI TakeTa IS pelIeHUs 3ajad ¢ MPUKIIATHBIMU
IMOCTAHOBKAMU.

6. CAMOCTOSTEJBHASA PABOTA

Ne | HaummenoBaHue TeMbl CopepxaHnue TeMbl (pa3zaena) TpynoeMkocThb
/Tt (paznena) B
aKaJeMIYEeCKUX
yacax
1 Beenenmne. CaoiictBa | CamocrosiTenbHast  pabora mo  Teme |4
MojJene M uenu | 1abopaTOpHOM pabOTHI.
MOJETUPOBAHUSI.




Knaccuduxanus
MaTeMaTHYECKUX
MoOJeen.

MatemaTuueckoe
MOJEIUPOBAHUE u
BBIYHUCIINTEIIbHBIN
3KCIIEPUMEHT.
I[IpuHuner, sTanel u
METOAbl  ITOCTPOEHUS
Moaeen

CamocrositenbHass ~ pabora
J1abopaTOpHOI PabOTHI.

10 TEMC

IIpocreiimme
MaTEMaTUYECKHE
MOJEIIA U OCHOBHBIE
IIPUHIIUIIBI
MOJIETUPOBAHUS

CamocrosTenbHas  pabota
J1a60opaTOpHON PabOTHI.

110 TEMEC

JleTepMUHUPOBAaHHBIE
MOZEIIN.

CamocrostenbHass  pabota
1abopaTOpHOM PabOTHI.

110 TEMEC

BBenenue B
3KOHOMUKO-
MaTeMaTH4ECKOe
MOJECITUPOBAHHUE.
Mogenu  MUKpPO- U
MaKpOIKOHOMUKH

CaMocrosaTenpHas pabota
J1abopaTOpHON PabOTHI.

110 TEMC

Monenn
CUCTEM.

HCUYCTKHUX

CamocrosiTennbHasi  pabora 1o Teme

J1abopaTOpHOM PabOTHI.

BBenenue B
MaTEeMaTUYECKYIO
OMOJIOTHIO.

3ayer.

CaMocrosaTenbpHas pabota o TEME
nmabopatopHoit pabotel. IloaroroBka K
3a4eTy.

15.8

CroxacThyeckue
MOJIEIIN.
MopaenupoBanue
CIIy4aiiHBIX BEJIUYUH U
CITy4aHBIX COOBITHI

CaMocrosaTenbpHas pabota
J1abopaTOpHOM PabOTHI.

110 TEMC

20

MopaenupoBanue B
YCIIOBUSIX
HEOIpPeIeNIEHHOCTH.
MapkoBckue
CIIy4alHbIE ITPOLECCHI.

CamocrosTenbHas  pabora 1no  Teme

J1a6opaTOpHON PabOTHI.

20

10

MoaenupoBaHue
cUCTEM MacCcoOBOTO
00CTy>)KMBaHUS

CamocrositenpbHast  paboTta
J1abopaTOpHOM PabOTHI.

110 TEMC

20

11

MopenupoBaHue c
HCIIOJIb30BAHUEM
MMUTALIMOHHOTO
MOJX0/1a.
MopaenupoBanue
(bpakTadbHBIX CHUCTEM
1 IIPOLIECCOB.

CamocrostenbHass  paboTta
1abopaTOPHOI PabOTHI.

10 TEME

20

12

BBenenne B Teopuro

CamMmocrosTepHas pabota o TeEME

30




MEPKOJISIUNA U TEOPHIO | 1a0OpaTOPHOM pabOTHI.
KJIETOYHBIX
aBTOMATOB. Crnauya
KYPCOBBIX padoT.

7. OBPA3OBATEJIbHBIE TEXHOJIOI'MU

B cootBerctBuu ¢ tpedoBaHusimu PI'OC BO no nampasienuto noarorosku 01.03.02 —
«ITpuxnanHass MaTemMaTuka U MHGOPMATHUKA» peaau3alus KOMIETEHTHOCTHOIO IMOJIX01a
MpeaycMaTpUBaeT I[MIMPOKOE MCIOJIb30BAHME B yuyeOHOM IIpollecceé AKTUBHBIX U
MHTEPAKTUBHBIX (OPM MPOBENCHUS 3aHATHI B COUYETAHUU C BHEAYJIUTOPHON paboToOil ¢
1eNnbo GOPMUPOBAHUS M PA3BUTHS MPO(PECCHOHATBHBIX HABBIKOB O0YJAIOIIUXCS.

ITpn npenomaBaHuy DUCHMIUIMHBI «MaTeMaTHYECKOE M KOMIIBIOTEPHOE MOJEIUPOBAHME»
WCTIOJIB3YIOTCS KaK TPaJULIMOHHBIE (JIEKLIMS, TPOOIeMHast JIEKIUS, JIEKIUsI-CEMUHAP), TaK U
WHHOBAIIMOHHBIE TEXHOJOTHH (NMIPUMEHEHHE MYJIbTUMEIUUHOTO TMPOEKTOpa, CEeMHUHAp-
JIUCKYCCHUS, «MO3TOBOM WITYpM», «METOJl MPOEKTOB», BO3MOKHO MCIIOJIb30BAHHE PECYPCOB
cetu Internet MW 3IEKTPOHHBIX Y4YeOHUKOB). JIEKLIMOHHBIE 3aHATUS MPOBOISTCS C
WCTIOJIb30BAHUEM  TPAJUIIMOHHOW, AaKTUBHOH W UHTEPAKTUBHOU (opm oOydeHUsI.
JlabopaTopHbie 3aHITUS POBOASATCS C UCIIOIb30BAHNEM aAKTUBHBIX U HHTEPAKTUBHBIX (hOpPM
o0y4eHus.

8. OIEHOYHBIE CPEJICTBA JIJI1 [IPOMEXYTOYHOM ATTECTALIUU
Onucanue nmokasaTtenaeil 1 KpUTEpUEB OLICHMBAHUS KOMIIETEHIIMI HA Pa3/IMYHBIX 3TAlax UX
dbopMupOBaHUS, ONMUCAHUE LIKAJT OLEHUBAHMS, TUIIOBbIE KOHTPOJIbHbIC 3aJaHUs WJIM MHBIE
MaTepualibl, HEOOXOAUMBbIE 11 OLEHKU 3HAHUN, YMEHMI, HABBIKOB, XapaKTEepPU3YIOIINX
3Tarnbl GOPMUPOBAHUS KOMIIETCHIINH, a TaK e METOANYECKHE MaTepUaIIbl, OIPEIACIISIONINe
MPOLEAYPHl OICHUBAHMUS 3HAHWW, YMEHHMH U HABBIKOB OTPAXXEHBI B (DOHIE OIEHOYHBIX
CPENCTB MO IUCUUILUIMHE « MaTeMaTUYeCKOe U KOMIIBIOTEPHOE MOAETIUPOBAHUEY.

OueHoUHbIE CPEACTBA ISl TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U JUISl IPOMEKYTOUHOMN
aTTecTaluu: 0aJNIbHO-PEUTUHIOBASI CUCTEMa OLIEHKU 3HAaHUM ydanuxcs. Texymuii KOHTpoJib
3a ayIUTOPHOM M CaMOCTOSITEIbHOM paboToil oOydaeMbIX OCYILIECTBIISETCS BO BpeMs
MPOBEICHUS] 3aHSITUNA ITOCPEACTBOM YCTHOIO OIpOca IO KOHTPOJBHBIM BONpPOCAM
COOTBETCTBYIOIIErO pasjeia, a TaKXe IPOBEPKU OTUETOB IO JIAOOPATOPHBIM paboTaM.
Kaxnpiit  Buag pabor, BKIOYAs TOCEIIEHUE JICKIIMOHHBIX 3aHSTUM, OIICHUBAETCS
OIpe/IeNIEHHbIM KOJTMYECTBOM 0asiioB (1. 12).

OOwee HampaBjIeHUE M TeMAaTUKa KypCOBOM palOThl OMNMpeAesieTcs] MHAMBUIYATbHO IS
Ka)XOTr'0 CTYJEHTA: CTYIEHT BBIOUPAET JIMOO TEMY, CBSI3AHHYIO C BBIIIOJIHEHUEM €r0 HAyYHO-
HCCIIeIOBATEILCKON pabOThI U B MEPCIIEKTUBE CBS3AHHOM C BBIMTYCKHOMN KBAIIM(UKAIIMOHHON
paboToit, OO BBIMOJHSET KypCOBYIO pabOThl TeMe, MPEMJIOKEHHOM IMperojaBaTesieM U
CBS3aHHYI0O C MaTeMaTHYeCKUM/ KOMIBIOTEPHBIM/ HMUTAIIMOHHBIM MOJAETUPOBAHUEM
HEKOTOPOTO IpeaMeTa/poriecca/iBJeHus.

CTyaeHTOM [OJDKeH OBITh OIpeneieH OOBeKT I MOJSIMPOBAHUS U aHAIN3a, CTYIEHT
CaAMOCTOSITEILHO TMPOBOAUT 3Taml OOCIEIOBAHUS MPEIMETHON 00J1acTu, ONpenensieT |
dbopMynupyer  UCXOAHBbIE  JAaHHbIE [JI1 I[OCTAHOBKM  MaTeMaTUUYeCKOM  3amauym
MojenupoBanud. Mcxonst u3 ueneil u 3a1ady KypcoBOIO MPOEKTUPOBAHUS MO AUCLUILIMHE
«MaTtemaTueckoe M KOMIIBIOTEPHOE MOJIEIMPOBAHUE» PEKOMEHAYIOTCS CIIEAYIOLIUE

(GOpMYITUPOBKH TeM KypcoBBIX pabot: «Pa3paboTka HMMUTAIIMOHHOW MOAETU ... C
HCIIOJIb30BAHUEM MPOTPAMMHOTO MPHIOKEHHS ...», «KOMIIbIOTEpHOE MOACTUPOBAHHUE .... B
cpene ....», «MaTemMaTH4ecKoe MOJIEIMPOBAHUE ... HA OCHOBE ... MeTonaa ...», «Pa3BuTue

METO/Ia ... JUISl aHAJIN3a/UCCIIeOBAHUS/MOICTTUPOBAHHUS ....» U T.I1.
ITprMepHBIe TEMATUKH KYPCOBBIX PaboT:

1. Henuneitasie moaenu skoHoMuKH. OlleHKa TOXOHOCTH OOJIUTALIMK TIPHU MMOTAIICHUH B
KOHIIE CPOKa.
2. Mopens  pecypcHOro IUIAaHUPOBAaHUS OObeMa  BBIMYCKAEMBIX  HM3JEIUN  Ha

MPOMBIIIJIEHHOM MPEAIPUSITUH.
3. Henuneitnbie monenu. MonennpoBaHue JOXOJHOCTH OAHKOBCKMX OIEpaLIMil.



Monenp B3anmo3adeTa JOJITOB MPEeANPUSTUN.

Makpomozellb paBHOBECUSI PBIHOYHON 3KOHOMUKH.

Makpomozeilb 3KOHOMUYECKOTO POCTaA.

Pacuerpt mo 0OCIyXUBAaHUIO KPEIUTOB U [JIOJIOBBIM IIEHHBIM Oymaram B
MaTeMaTUYECKUX MaKeTax MPUKJIAJIHBIX TPOTPaAMM.

8.  MaremaTuueckoe MOJEIMPOBAHNE PEKIIAMHON KaMITAHUU.

9. Jluneitnple OamaHcoBble Mozenu. OmpeneneHue oObeMa BBIMYCKA MPOAYKIMHU IpU
M3MEHEHUH CITpOoca.

10. MopenupoBaHue U aHAJIU3 B3AUMOPACUETOB MPEANPUITUN.

11. Monenu KOHKYpPEHIIMU B 9KOHOMHUKE.

12. uddepeHunanbHbie MOAETN CIIPOCA.

13. MoaenupoBaHue TMHAMUKHU PHIHOYHBIX 1IEH.

14. MogaenupoBaHue a1yOINOJbHOIO PhIHKA.

15. Mopenb o0111eTO paBHOBECHS

16. Krnaccuueckast MOAellb MAKPOIKOHOMUKHU

17. Makpo3KOHOMUYECKHE MOJIEIN KEWHCUAHCKOTO THUIIA

18. Mojenu 10JIroCpOUYHOro MPOrHO3UPOBAHUS

19. Mogaenb IBMXXKEHMS Tell B TPaBUTAIMOHHOM I0JIe 3eMITH.

20. MopaenupoBanue 3agaun Kemepa.

21. Mopenu cTaTUYECKUN IMEKTPUUECKUX U MATHUTHBIX MOJIEH.

22. MoaenupoBaHue ABUXKEHUS 3JIEKTPUUECKUX 3aPSA/IOB B 3JEKTPUUECKHUX M MATHUTHBIX
TOJISIX.

23. MoaenupoBaHue CIIy4yailHbIX OJTyKIaHUMN.

24. MopenupoBaHue ClIy4alHbIX TpoiieccoB MetogoM Monte- Kapmo. HWmurauus
OPOYHOBCKOTO ABMKECHHS YaCTUIIBI.

25. Mopenu pU3NYECKUX MPOIIECCOB, UCMOIB3YIOMMX auddepeHIInaIbHbIe ypaBHeHUS [-T0
MOPSIIIKA.

26. MopaenupoBaHue KojebaTelIbHbIX MPOIIECCOB.

27. MopaenupoBaHUe Mpolecca pacCeuBaHUS a-4aCTHUII.

28. MopenupoBaHUe U3 NEPBBIX MPUHIMUIIOB .

29. Mojenu Tuna «XUIHUK-)KePTBa».

30. MaremaTuueckast MOJIeJIb TOHKU BOOPYKEHUM.

31. Marematuueckasi MOJIeJIb OOEBbIX TEHCTBUI IBYX apMUA.

32. MopaenupoBaHue 331a4 TEOPUU UTP.

33. MopgenupoBaHusl  JKOJIOro- OMOJIOTMYECKMH 3adad. 3ajJaya  3KOJOTHYECKOTO
MIPOTHO3UPOBAHUS.

34. JAuHamMuka OMOJIOTUYECKHUX MOMYJISIITUA.

35. Marematudeckast MOJI€Ib KOJIEOATEIbHBIX MTPOLIECCOB B XUMUU

36. Pemenue 3a1a4 auHeHHOro nporpammuposanus B ITT1I1.

37. Peuenue 3agay HenuHeHOTo iporpammupoBanus B TTITIT.

38. ®unancossie Gpynkmuu B [TI1I1. [Tporno3upoBanue 1 MOCTPOCHUE IMHUMA TPEeHAA.

39. Crartucrtuueckuit ananus B I1ITIT.

40. Mopaenu, peaausyeMbie KJIETOUYHBIMU ABTOMATaAMM.

41. Mopens U3unra.

42. Anroputm Metpormnonuca.

43. ®pakTaiabHbIE MOJIEIIH.

44. 3apaum Teopuu nepkoisiuuu. Anroputm Xoue-Konenbmana.

45. Mopenu ceTeBOro IiaHuPOBAHUSI.

46. Mopenu cucteM MaccoBOTO OOCITYKUBAHHUS.

47. Mogenu, onuckiBaeMbie ceTsimu [letpu.

48. BeliBneT-aHaIM3 BPEMEHHBIX KOJICOAHU.

49. Mopenu, UCTIONB3YIOUIME MATEMATUYECKUM annapaT HEYETKUX MHOKECTB.

50. Pemenue mnpuKIagHBIX 3adad C wHcmoib3oBaHueM Toolbox (Simulink, PDE tool,
Econometrics, Fuzzy Logic, Financial, Bioinformatics, Optimization toolbox, Wavelet etc.)
[IITIT Matlab.

Nowne



51. KomnbrotepHasi 06paboTKa 3BYKOBBIX CUTHAJIOB.
52. Hcnonb30oBaHuE CHEUUATU3UPOBAHHBIX MATEMATUYECKUX TMAKETOB Il PEUICHUs
npukiIagHpix 3amgad (Matlab, MathCad, Matematica, Statistica, Maple, SPSS, Statistica,
Ansys, Comsol Multiphysics, Eclat, u ap.).
Kputepun oneHKH KypcoBOH pabOTHI, KOTOPBIMU PYKOBOJCTBYETCS IPEIOaaBaTellb IPH
COCTABJICHMH PEIICH3WW U MPHU OICHKE Pa0OTHI B IIEIIOM, IMPUBEACHBI B (DOH/IE OIEHOYHBIX
cpenctB. CTyneHTaM pEKOMEHAYeTCs 3a0JIarOBPEMEHHO O3HAKOMHTCS C ITUM IEPEYHEM.
Hcnonb3yercst OaibHast CUCTEMA OIIEHKH IO YETHIPEM OCHOBHBIM HAIIPABJICHUSM: KAUeCTBO
COICPKATEIIbHOM YAaCTH KYypCOBOM pabOThl, KadyecTBO MPEACTABIICHHUS pe3yJIbTaTOB U
ohopMITeHUSI TIOSICHUTEIbHOW 3amucKH, (aKT BBIOJHEHUS KaJGHIapHOrO IUlaHa —
MPEIOCTaBIICHUE KYPCOBOW pabOTHI [JIsI MPOMEKYTOUYHOTO KOHTPOJIS, YCTHBIM AOKJIag U
Mpe3eHTaLHUSI.
VuebHo- MeToiuueckoe obecreyeHrue caMOCTOSITeIbHONH paboThl CTYJIEHTOB: OCHOBHASI U
JIOTIOJIHUTENIbHAS JTUTEpATypa, opuliMaIbHble pecypchl ceTu Internet, ycTaHOBJIEHHOE B By3e
MIpOrpaMMHOE OO€eCTIeueHueE.
Pe3ynbTaTUBHOCTH BBIMTOJIHEHUSI TECTAa BKJIIOYACTCS B OOIIUNA PEUTHUHT MO JUCIUILIUHE.
CTyneHThl, UMEIOIINE TPOIYCK IO YBAXKUTEIbHON MPUYMHE, MOTYT BBIMOJHHUTH 3aJaHUS
TECTa B paMKaxX BPEMEHHU, OTBEJIEHHOI'O HA KOHCYJIbTAIIUIO IO TUCIIUIUTMHE.
ITpoMexxyTOUHBIN KOHTPOJIb OCYIIECTBIISETCS MOCJE YCIEIIHOTO MPOXOXKACHUS CTYJIEHTAMU
TEeKyIIero KOHTpoOJisi B Buae 3auera (6 cemectp) U 9k3amena (7 cemectp). [us
MPOMEXKYTOYHOU AaTTECTAllMM CTYJEHTAa MO AUCHUIUIMHE TAaKXe MCIOJIb3yeTCcsl OalIbHO-
pEeUTUHTOBAs CUCTEMa OIICHKH 3HAHUH.
3auet cipaetcsl B KOHIE 6 yuebHoro cemectpa. dopma caauu 3auera - TECTUPOBAHUE U OJIUII-
OIpOC 1Mo 6a30BBIM BOMIPOCAM MPOTPAMMBIL;
1. Onpenenenne monenu. CorictBa mozenei. Llenn monenupoBaHus.

2. MareMaTuyeckoe MOJICJIUPOBAHUE W BBIYUCIUTEIBHBIA 3KCIEPUMEHT. ITaIlbl
BBIYUCITUTEILHOTO IKCIIEPUMEHTA.
3. Knnaccudukanus MaTeMaTHUECKUX MOJEIIEH.
4., TTpUHIMIIBEI MOICTTUPOBAHUS.
5. IloHATHE HEUETKOWU MOJEIN U 3TANBI IOCTPOCHUS U PEATU3ALMHA MO/JIEIIH.
6. [Ipumep MaTeMaTHUECKON MOJIEIM MUKPOIKHOMUMKHU.
7. [Tpumep MaTeMaTUUECKON MO OMOCHUCTEMBI.

Kpurepun onieHkH: 1714 MOJIyYeHUS 3a4eTa CTYACHT JOJKEH HabpaTh He MeHee 60 OaioB 1o
CYMMApHOMY PEUTHHTY.

DK3aMeH chaeTcsl B KOHIE 7 ydyeOHoro cemectpa. PopMa cmaum dK3aMeHa — MUChMEHHas.
HeoOxomuMpIM yclioBHEM AOMYCKa Ha SK3aMEH SBJISETCS caada J1abopaTOpHBIX padoT B
o0beme He MeHee 60 %. DK3aMeHaIMOHHBIN OWIIET COIEPKUT JIBA TEOPETHUUYECKUX BOIIPOCca U
TpU Oimi- 3aga4yv. DK3aMeH TPOXOJAWT B IHUCBMEHHOW ¢GopMe ¢ TOCIeayIoIeH
WHIUBUyJIBHON Oeceloil mperoaaBaTens ¢ dK3aMeHyoImuMcs. Ha muceMeHHyo padoTy
Hajx OMIeTOM OTBOAUTCA 2 yaca.

Kputepun onenku sk3amena. Kaxaplil MyHKT OLICHEH OMpPEIEICHHBIM KOJIMYECTBOM OAIIIOB,
JI0 Hayasia 3K3aMeHa MpernojaBaTellb O3ByUYMBAET U OTOOpa)kaeT Ha JOCKE IIKaJy NepeBojia
0a/UTOB B TPaAWIIMOHHYIO TATUOAIIbHYIO OlleHKY. [Ipu WM3IIOKEeHMM OTBeTa Ha BOIPOC
CTYJIEHT JOJDKEH J1aTh Pa3BEpHYThI OTBET Ha oba Bompoca B Oumiere. CTyIEHT AOJIKEH
MPOAEMOHCTPUPOBATh OPUEHTAIMIO B MaTepHuase, TIyONMHY 3HAHWMA, MEXIUCIUTUIMHAPHBIE
CBSI3H, BJIQ/ICHUE CTIEHUAIBHBIMUA 3HAHUSMHU COTJIACHO MTPOTPAMMHOMY MaTepHaILy.

HNToroBast olleHKa BBICTABIIIETCS CTYJIEHTY C YU4ETOM OOIIEro PEUTHHIA IO JTUCIUILINHE U
HaOpaHHBIX 3a ceMecTp OaIOB, BKIIOYast 0aJUIbl 32 TECTUPOBAHUE.

[TpumepHBIE BOITPOCHI K 9K3aMEHY:

IlepeueHb TeopeTUUECKHX BOIPOCOB K YCTHOMY ormpocy (6 cemectp, ¢ 1 mo 17) sx3ameny (7
CEMECTp, BCE BOIPOCHI IO CIHUCKY) MO Kypcy: «MaTeMaTHdeckoe M KOMIIBIOTEPHOE
MOJICITUPOBAHUE»



1. Onpenenenue moaenu. CoiictBa Mojeneit. Lleau MonenupoBaHus.

2. MaremaTuueckoe MOJIEIMPOBAHUE W  BBIUYMCIUTEIBHBIA 3KCHEPUMEHT. Tallbl
BBIUMCIIMTEIILHOIO 3KcIiepuMenTa. [Ipumep.

3. Knaccudukanus matrematuueckux mojeneit. [lpumepsr.

4. TlpuHumnel mMoaenupoBaHusi. Mojenu, OCHOBaHHbIE Ha ()YHAAMEHTAIbHBIX 3aKOHAX
NPUPOJIbl. 3aKOH COXPAHEHUS JHEPTUH. 3aKOH COXpaHEHUs uMnyJibca. [lpumepsl.

5. Tlpunuunsl MoaenupoBaHus. Mojenu, OCHOBaHHbIE Ha (PyHIAMEHTAJbHBIX 3aKOHAaX
pupoibl. 3aKOH coxpaHeHus: matepuu. [Ipumep. (Mojaenb paaroaKTUBHOTO pacnaja).

6. IlpuHuunsl MoaenupoBaHus. Mojenu, OCHOBaHHbIE HAa BAapUAIIMOHHBIX MPUHIUIIAX.
ITpumep. (Moaenu, IeMOHCTPUPYIOIIHE 3aKOHBI TEOMETPUUECKON ONTUKN).

7. Ilpmanunsl moaenupoBaHus. IlprMmenHeHne aHamornii npyU IMOCTPOEHUM MOJENEH.
[Tpumep. (Monens ManbTyca).

8. IMpuniunel MmonenupoBanus. Mepapxudeckuit moaxon K nojyueHuto moaeneit. [1pumep.
(Mopenb MHOTOCTYIIEHUATON PAKETHI).

9. IlpuHumnel wmopenupoBaHusl. [IpuHUMI  HENMMHEHMHOCTM TpU  MOCTPOCHUHU
MatemaTtudeckux moaeneil. [Ipumep. (Jlorucruueckast kpusas).

10. J{unamuueckue Moaenu. llpumepsl mojesneil, peanusyemble 3amadyamu Komum mis
OOBIKHOBEHHBIX AU depeHnanbHbIX ypaBHeHul (mpumep 1 — OJ1Y (ypaBHeHuUs KojiebaHMiA,
paIMOaKTUBHBIN pacrnajl, OCTbIBAHME HATPETHIX TeJl, pABHOBECHAS LIEHA U JIp.), Ipumep 2 —
cucrema OJ1Y (Monmens pa3Butus snuaeMun, Moaens Jlotku-Bonbreppa, moaens dyddunra
u ap.)). YwuciaeHHble CXeMbl peaju3alliy HayaJbHbIX 3adad Il OOBIKHOBEHHBIX
nuddepeHIInaIbHbIX YPaBHEHUI.

11. Tlpumepsl Mopenel, ONMUCBIBAEMBIX KpAEBBIMU 3ajJadyaMu JJIsI OOBIKHOBEHHBIX
nuddepeHInaIbHbIX ypaBHEHUH. MeToabl MpUOIMKEHHOTO PEIIeHUs] KPAeBbIX 3a7au IS
O0OBIKHOBEHHBIX AH(pPepeHINATBHBIX YpaBHeHUN. Bo3dMmokHOCTH perenus 3aaa4d B Matlab.

12.  JleTepMUHMpOBaHHBIE cTaTUueckue (HempepbiBHbIE) Mozenu. OOpaboTka
9KCIEPUMEHTAJIbHBIX TAHHBIX.

13. Ilpumepbl MaTeMaTHYECKUX MOJENEH, peaau3yeMblX YpPaBHEHUSIMU B YACTHBIX
npousBoaHbX. Kiraccudukamms 3amau. HavanpHble W TpaHWYHBIE YCIOBHS. MeTOIBI
peLIeHusl.

14. Heuerkue monenu cucteM. OcHoBHble TOHSTUA. [Ipumepsni. [TpuHuums paboThl B
nakete Fuzzy Logic Toolbox.

15. Mopgenu cipoca. CtaTuueckasi MOAENb OJTHOMPOAYKTOBOU (PUPMBI.

16. Mopenb obuiero paBHoBecus. OLeHKa JTOXOAHOCTH LIEHHBIX Oymar MpH NOTAalleHUU B
KOHIIe CpoKa. MoeInpoBaHie JOXOJHOCTU OAHKOBCKHX OTIepaIIHil.

17. MatemaTuueckre MOJEIN MakpoIKoHOMUKU. Kiaccuyeckast MoJieib MAaKPOIKOHOMUKH.
MakposKOHOMUYECKUE  MOJEIM  KEeHHCHAHCKOro Tuma. MoJenu  AOJITOCPOYHOTrO
MPOTHO3UPOBAHUS.

18. Monenu HenpepbsIBHOrO pocta. [TpuMepbl TMHAMUYECKUX MOJIENEH.

19. 3ana3gpiBaHNe B TMHAMUUYECKMX OMOCUCTEMAX.

20. PeaknmonHo-aud¢y3uoHHbIe MOJIETN B OMOIOTHH.

21. MoaenupoBaHue CIydalHBIX BEIMYMH U CIIy4alHbIX coObITUil. MeTon Monte- Kapio.
[Tpumep npunoxenust meroga Monte-Kapno. [Ipumep peanuzanuu Moaenu OpOyHOBCKOTO
JIBYDKCHUSI.

22. MapkoBckue ciyydaiiHple mpolecchl. [lonsitue o MapkoBckom mpoiecce. lloToku
coObiTuil. VYpaBHenuss KoamoropoBa it  BeposiTHOCTEH cocTOssHUI. DUHAJbHbBIE
BEPOATHOCTHU cocTossHU. [Tpumep.

23. MogaenupoBaHue CHUCTEM MAaCCOBOTO OOCTY>KMBaHUS. 3aJaull TEOPUU MACCOBOIO
oocnyxuBanus. Krnaccudukaius cuctem maccoBoro ooOcmyxkuBaHus. Cxema rubenu u
pasmHoxeHust. @opmyna JIuttia.

24. MoaenupoBaHue CUCTEM MaccoBoro oOciyxuBaHus. [Ipocreiiime cucreMbl MacCOBOTO
00ciykuBaHuA U UX xapakrepuctuku. n-Kananenags CMO c otkazamu (3agava DpiaHra).

25. MopenupoBaHHe CHUCTEM MaccoBoro ooOcuyxkuBaHus. OpHokaHanpHas CMO ¢
HEOT'PAHUYEHHOU OUYEPEBIO.

26. MopgenupoBaHue CHUCTEM MaccoBoro ooOcnyxkuBaHus. n- Kanampnas CMO c



HEOTPAHUYECHHON OYepeabIO.

27. MopaenupoBaHie€ C MCIOJIB30BAHUEM HMHTALIMOHHOIO Ioaxona. Dpakraisbl.
Knaccuduxamus. @pakranbl B MaTeMaTike. PazmepHoOCTH.

28. MopenupoBaHue ¢ UCIOJIb30BAHMEM MMHUTALMOHHOrO noaxona. dpakranel. [Tpumepsl
1 aJITOPUTMBI TTIOCTPOCHUS (PPaKTAIOB.

29. MoaennupoBaHUE € UCIOJIb30BAHUEM UMUTALMOHHOTO noaxona. [Ipunoxenus teopun
¢dpakTanoB. @paxTaibl B IPUPO/IE.

30. MopnenupoBaHue C HCHOJb30BAaHMEM HMMUTALMOHHOrO mnoaxonaa. Illepkomsuus.
OcHoBHbIE TOHATUS U omnpeneneHusd. AnroputMm XoueHa- KomenbMaHa MapKUpPOBKHU
KJIACTEPOB.

31. ABromar. Knerounsrit aBromart. Knerounoe nmpocrpanctBo. Mrpa-kiaeTouHblii aBTOMAT
«OKHA3HBY.

Kpurepun onenku:

- OIlEHKA «OTJWYHO» BBICTABJISAETCS CTYIACHTY, €CIIM OH B IIOJJHOM OOBEME OCBOWII BCE
TUTAKTUYECKUE EIVMHUIIBI, Ha JIOCTATOYHO BBICOKOM YPOBHE BIIAZICET TEOPETUUCCKUM
MaTepualioM,  CIIOCOOEH  MPOJEMOHCTPUPOBATHL  3HAHUS ~ OCHOB  METOJIOJIOTUU
MaTeMaTHYECKOTO MOJICIUPOBAHUS, METOJAOB M CPEACTB KOMITBIOTEPHON pea3alnu
OCHOBHBIX KJIACCOB MAaTEMaTHYECKUX MOJIEICH CHCTEM, yMEET OCYIISCTBISATh BBIOOp M
MPUMEHSTh METOJ JUIS PEIIeHUsS MPAKTUYSCKUX 3a7ad, OCYIIECTBIATh IPOBEPKY
aJIEKBAaTHOCTU PE3YJIbTATOB MOJICJIMPOBAHUS, AHAIM3UPOBATH PE3YJIBTATHI, a TaKXKe IO
CyMMapHOMY UTOTY olieHKH (1 cemecTp) HaOpasa He MeHee 90 6asoB.

- OLIEHKAa «XOPOIIO» BBICTABIISIETCS CTYJCHTY, €CJIM OH BJaJeeT OCHOBHBIM MaTepuajioM
MporpamMMbl, Ha JIOCTATOYHOM ypPOBHE OCBOMJ METOJOJOTHIO MaTEeMaTHYECKOTO
MOJICITUPOBAHUSI, METOAbI W CPEACTBA KOMITBIOTEPHOW peau3allid OCHOBHBIX KIJIACCOB
MaTeMaTHYECKUX MOJIETIEN CHCTEeM, MPEyCMOTPEHHBIX paboueill MporpaMMon JUCIUTIIUHBI,
yMEET peliaTh 3a7a4dl C MPUMEHEHHWEM COBPEMEHHBIX MAKETOB MPHUKJIAIHBIX IMPOrpPaMM,
MOXET TIPOBOAWTH BepU(DUKAIIMIO PE3yJbTaTOB, IPU 3TOM CTyIEHT Habpam oOiee
KOJIMYECTBO OAJIJIOB MO AUCHUILIMHE OT 75 10 89 6asos.

- OIICHKA «YAOBJICTBOPUTEIIPHO» BBICTABIISIETCS CTYIACHTY, €CIIM OH OCBOWJI OCHOBBI
METOJIOJIOTUM MAaTeMaTUUECKOTO MOJIEIMPOBAHUS, METOAbI U CPEICTBA KOMITBIOTEPHOU
peanmu3any 60a30BBIX (THUIMOBBIX) MATEMATHUYECKUX MOJIEICH CUCTEM, YMEET PelllaTh 3a1a4H C
MMPUMEHCHHEM MaTeMaTHYeCKUX ITaKeTOB IPHKJIAJHBIX IPOrpaMM, IPU 3TOM CTYIEHT
HabpaJs ob11ee KOJIMYECTBO OAJIOB MO IUCHMILIMHE 32 cemecTp oT 60 no 74 6ayuios.

- OIIEHKA «HEYJOBJIETBOPUTEIILHO» BBICTABIISETCS CTYACHTY, €CJIM HE OCBOWJI MaTepual,
MPETYCMOTPEHHBIN CoJlep)KaHuEM pabodell MporpaMMBbl, HE BBITOTHUII HEOOXOIUMBIH 00BEM
MPaKTUKYyMa M He CIaJl JabopaTopHble PaOOTHI, & TAK)KE UMEET PEUTHUHT 1O JTUCIUILINHE C
O0IIIUM KOJIMYECTBOM OaJIjIOB 3a ceMecTp — MeHee 60.

9. YYEBHO- METOANMYECKOE U NTHOOPMAIIMOHHOE OBECIIEHEHUE
JAUCLUITJINHDBI

a) JuTepatypa
I.'onyb6ea, H. B. MaremaTtuueckoe MOAECIMPOBAHME CHUCTEM U IIPOIIECCOB : y4eOHOE
nocobwue st By3oB / H. B. 'omy6eBa. — 4-e u3n., uctip. u gon. — Cankrt-IletepOypr : Jlans,
2024. — 244 c¢. — ISBN 978-5-507-48455-3. — Texkcr : anekTpoHHbIH // JIaHb : 3IEKTPOHHO-
oubmuoteunas cucrema. — URL: https:// e.Janbook.com/ book/393023 (mata oOpartieHus:
28.06.2024). — Pexxum goctymna: Jjis aBTOPHU3. MOJIb30BaTENIEH.
2. Iletpos, A. B. MonenupoBaHue POIECCOB U CUCTEM : yueOHoe mocooue / A. B. IleTpos.
— Camnkr- IlerepOypr : Jlanp, 2022. — 288 c. — ISBN 978-5-8114-1886-2. — TexkcT :
9NeKTpOHHBIN //  JlaHb: 3leKTpoHHO- OubnuoteuHass cucrema. — URL: https://
e.lanbook.com/ book/212213 (mata oOpamenus: 28.06.2024). — Pexum gocrymna: s
ABTOPH3. TIOJIH30BATEIICH.
3. BBenmenue B MaTeMaTH4YeCKOE MOJEIMpPOBaHuE : yued. mocodbue: pek. MuH. o6p. PD / B.
H. Ammuxmun [u np.]; mox pen. I1. B. Tpycosa. - M. : Jloroc, 2007. - 439 c.



4. Jlo6anoB, A. NI. MatemaTnueckoe MOJEIMPOBAHNE HETMHEMHBIX MPOLECCOB : YUEOHUK
11t By30B / A. U. Jlobanos, U. b. ITetpoB. — Mocksa : MU3narensctBo FOpaiit, 2024. — 255
c. — (Bwicuiee obpazoBanme). — ISBN 978-5-9916-8897-0. — Tekcrt : 371eKTPOHHBIIH //
Oo6pazoBatenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/537923 (nata
oOpamenus: 28.06.2024).

5. Cawmapckumii, A.A. Marematnueckoe MojmenupoBanue: Mpew, mMeTonmpl, MpoOOIEMBI:
MoHorp. / A.A. Camapckuii, A.Il. Muxaiinos, - 2-e u3f., uctp. - M.: Mocksa: ®u3MaTiIuT,
2005. - 320 c. 10.6 Cosetos, b. 5. MoaenupoBanue cucreM: yueo.: pek. MuH. o6p. PO / B.41.
Cosetos, C. A. SIxosies, -M: Bricmas mkouna, 2013. - 344 c.

7. CosetroB, b.5I. MoaenupoBaHue cucteM: MpaKTUKyM: yueO. mocobue: momn. MuH. obp.
P® / B.A. CoseroB, B.A. fkoBnes. - 3-e u3n., crep. - M. : Boicir. mk., 2005. - 296 c¢. 10.8
Macnosckas, A.I'. Metoasl W cpeacTBa OOPaOOTKU ISKCIEPUMEHTAIBHBIX JAHHBIX:
npakTukym / A.I'. Macnosckas; AmMI'Y, ®MuMl. - baarosenienck : U3n-Bo AMyp. roc. yH-
Tta, 2014. — 96 c. (snexTpoHHAs Bepcus JOCTYIIHA IO azapecy: http:// irbis.amursu.ru/
DigitalLibrary/AmurSU_Edition/6940.pdf

8. Macnosckas, A.I'. PazpaboTka MMUTALMOHHOW MOnEIN (PUHAHCOBO- IKOHOMUYECKOMN
JESITENIbHOCTU TIPEINPUATHS: METOJAMUYECKOE PYKOBOJCTBO K KYPCOBOMY NMPOEKTHUPOBAHUIO.
ITpaktuxkym. / A.I'. Macnosckas; AMI'Y, ®Mull. - bnarosemenck : U3n-Bo Amyp. roc. yH-
Ta, 2015. - 64 c.

9. Macnosckasi, A.I'. OCHOBHbIE NMPUHIHIBI PAOOTHI U KOHCTPYHpOBaHHME HHTepdeiica B
MATLAB: npaktukym/ A.I'. Macnosckasa, A.B. Psokenko; AmIY, OMul. -
Bbnarosemienck : 3a-Bo Amyp. roc. yH-Ta, 2008. - 103 c.

10. Macnosckas, A.I'. KowmneooTepHoe MoJeIupoBaHue (HU3NUYECKUX IPOIECCOB:
npaktukym / A.I'. Macnosckasi, E.B. Crykoma, JI.B. Yemakx; AmIY, OMul. -
bnarosemenck : M3nBo Amyp. roc. yu-ta, 2009. — 100 c.

11. YucneHHble METOMBI: HUCMHOJIb30BAHME HMHCTPYMEHTAIBHBIX CPEACTB M peah3aLus
anroputMoB Ha Oasze I[IIIIT MATLAB [OnekTponHbiii pecypc]: yueb. mocobue/ A. T.
Macnogckas, A. B. IlaBenbuyk ; AMI'Y, ®Mull. - bnarosemenck : M3a-Bo AMmyp. roc. yH-
ta, 2016. - 212 c. — Pexumm gocryma: http:/ irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/7430.pdf

12. Macnosckas, A.I'. KommbiorepHoe MoAenIupoOBaHHE 3IKOHOMHYECKHUX CHCTEM U
nporeccoB: mpakTukym B [IIIIT Matlab (mpaktukym) / A.I'. Macnosckasi; AMI'Y, ®Mul -
Bbnarogsemenck : M31-Bo Amyp. roc. yH-Ta, 2017. - 96 c.

13. MateMaTn4eckoe 1 KOMITBIOTEPHOE MOAECTUPOBAaHUE: CO. yued.-MEeTOl. MAaTEPUATIOB IS
HanpasieHuss noarotoBku 01.03.02 «[IpuxnagHas matematuka U uHbopmatuka»/ AmI'Y,
®Mul; cocr. A. I'. Macnosckas. — bnarosemenck: M3a-Bo AMyp. roc. ya-ta, 2017. - 25 c.
Pexxum goctyna: http://irbis.amursu.ru/DigitalLibrary/ AmurSU_Edition/7983.pdf

14. Macnosckass  A.I.  Anmpoxcumanus  GyHKIMH B 3agadax  oOpabOTKH
9KCIIEPUMEHTAIBHBIX JAaHHBIX [DJIEKTPOHHBIN pecypc] : yueb. mocobue / A. I'. MacnoBckas ;
Awmyp. roc. yH-T, @ak. maTeMaTuku U nHpopmatuku, Kad. MaT. ananmsa u MOaenMpoBaHUsI.
- bnarosemenck : AmI'Y, 2021. - 20 c¢. http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/11701.pdf

15.Macnosckass A.I'. UucrneHHble METOABI pelIeHUsT OOBIKHOBEHHBIX Iu(depeHIInarIbHbIX
ypaBHEHUH [DIIeKTPOHHBINA pecypc] : yueb. mocobue / A. I'. MacnoBckasi ; AMyp. Toc. yH-T,
®ak. wmarematuku u uHbpopmatuku, Kad. wmar. aHanmmza W MOJEIMPOBAHUA. -
bnarosemenck : AMI'Y, 2021. - 47 c¢. http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/11700.pdf

16.Macnosckass A.I'. UYucnennas oOpaboTKa O3KCIEPUMEHTAIBHBIX MaHHBIX. Dypbe- u
BEMBJIIET- AHAJIN3 BPEMEHHBIX PAIOB [DIEKTPOHHBIN pecypc] : MpaKTUKyM ISl HAIIPABIICHUS
noaroroBku 01.03.02 "Ilpuknagnas matrematuka u uHbopmatuka"/ A. I'. MacinoBckas ;
AmI'Y, ®MuM, Kadp. MAuM. - bnarosemenck: MHWM3mgatenbctBo AMypckoro
rocyaapcrBeHHoro yHmBepcuteTa, 2020. - 55 c. http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/11488.pdf

17. Macnosckass A.I'. JleTepMUHUPOBAHHBIE MAaTEMAaTHYECKUE MOJENN [DIEKTPOHHBIN
pecypc] : yueOHO- Metoamyeckoe mocobue/ A. I'. Macnosckas ; AmI'Y, ®Mul, Kad.



MAuM. - brnarosemnieHck : M3maTenbcTBO AMYPCKOTO TOCYIapCTBEHHOTO YHUBEPCUTETA,
2020. - 73 c. http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/11487.pdf

18. Mopo3 JI.LU., Macnosckas A.I. Pemenune muddepeHunanbHbIX 3a7ad  METOAOM
KOHEUYHBIX JJIEMEHTOB [JDJEKTPOHHBIN pecypc]: yued. mocodume/ JI. M. Mopos, A.
I'. Macnosckas ; AMI'Y, ®MuMl. - brnarosemenck : M3a-Bo Amyp. roc. yH-Ta, 2019. - 71 c.
http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/11280.pdf
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DJEeKTPOHHO-
OubimoTeyHas cucreMma
IPRbooks -~ HayuyHO-
00pa3oBaTeIbHbBIMN
pecypc I penieHus
3aga4 obyuyeHuss B
Poccun u 3a pybOexom.
YHukanapHas 1atdopma
OBbC IPRbooks
OOBEIUHSIET HOBEHIINE
MH(pOpPMAIIIOHHbBIE
TEXHOJIOTHH U Y4YEOHYIO
JUTIEH3UOHHYIO
mutepatypy.  KoHTeHT
OBC IPRbooks oTBeuaer
TpeOoBaHUSIM
CTAaHJAPTOB BBICIIICH
IIKOJIBI, CIIO,
JTIOTIOJTHUTEITBHOTO "
JIUCTAHIIMOHHOTO
oOpa3oBaHus.
http://exponenta.ru/
Nwmerotcs peCypChI:
Internet-  kmacc 110
Bricieit  MaTeMaTHKE;
pabora c TpuMepamu,
pEIlIeHHBIMH B cpemax
III1II; GaHK peIeHHBIX
CTYJIEHYECKUX 3a7au;
o0cyxIeHne Ha (hopyme.

http://elibrary.ru/

Hayunas snextponnast 6ubnuoreka eLIBRARY.RU- sto
KPYMHEHITUN pOCCUMCKUI MH(POPMAIMOHHBIA TOpTal B
00J1aCTU HAYKH, TEXHOJIOTUM, MEIULIMHBI U 0Opa30BaHUs,
coaepkamuii pedepaThl U MOITHBIE TEKCTHI Oosee 14 MITH.
Hay4yHbIX crateili u nybnukanuid. Ha mmardgopme
eLIBRARY.RU noctynHbl 3JIeKTpOHHBIE Bepcuu Ooiiee
2200 pOoCCHUCKMX HAyYHO- TEXHUUECKUX YKYPHAJIOB, B TOM
yucne 6osee 1100 xypHaJIOB B OTKPBITOM JOCTYIIE.

http://www.mathnet.ru/

O6mepoccuiickuii Mmatematudeckuii moprtan Math- Net.Ru
— 3TO  COBpeMEHHass HMH(POpMAIMOHHAS  CHCTEMA,
MPEAOCTABIISIOIIAS POCCUNCKIM " 3apyO0eKHBIM
MaTeMaTUKaM  pa3jIMyHble BO3MOXXHOCTM B  IIOHCKE
nHpopMaILIIU O MaTeMaTUUYeCKOM ku3Hu B Poccun.
bubmmoreka  psima  peleH3UpPYEeMBIX — MEPUOIUYECKUX
M3IaHUH IO MAaTEMATHYECKOMY M €CTECTBEHHO- HAYyYHOMY
HanpapjeHusIM, TUOKUN uHTepdeiic, ynoOHas MOUCKOBas
CUCTEMA, JOTIOJTHUTEIbHBIE PECYPCHI.

OTKpBIT CBOOOJHBIM JOCTYN K IMOJHBIM TEKCTaM cTaTel
KypHanoB Axaaemusmatientpa "Hayka" PAH. Jloctym
MPEIOCTABIISIETCS 10 TPOIIECTBUU TPeX JIET C MOMEHTa




BbIXOJa COOTBECTCTBYIOIICTO HOMCPA KYypHaAJIa.

4 | https://biblio-online.ru/ |Lens  m3matenscTtBa  FOpailT - mpemocTaBiieHUE
MpEnoIaBaTesIM " yUaIuMcs Ka4eCTBEHHOTO
obpaszoBatenbHOro kouteHra. ObC FOpailt — 3To cailT 1is
MOMCKA M3JaHUN U JOCTYyNa K TEKCTY U3aHUS B OTCYTCTBHE
TPAaJIUIIMOHHOM MMeYaTHOW KHUTH.

Jst ynoOcTBa HaBUTALIMM IO JJIGKTPOHHOU OMOIMOTEKE
W3IaHUsl CTPYNIUPOBAHBI B KATAJOT IO TEMATUYECKOMY
npuHuumny. [lonp3oBaTensM  AOCTYNHBI — pa3iidyHbIE
CepBUCHI IS OTOOpa W3MaHUH M OOECIeYeHHs] C UX
MTOMOIIBI0 KOM(POPTHOTO YUeOHOTO MpolIecca.

Bpemsi monp30BaHMS W KOJWYECTBO IOJB30BATEICH HE
OTPaHUYEHO.

5 |[http:// DneKkTpoHHO-0ubmmoTeunas cucrema IPRbooks — Hayuno-

www.iprbookshop.ru 00pa3oBaTeNbHBINA pecypc s pelleHus 3a1a4 oOy4YeHus B
Poccun m 3a pybGexom. YuukampHas miatdopma DbC
IPRbooks oObenuHsieT HOBelIue WHGOPMAIMOHHbBIC
TEXHOJOTMM W YYEOHYIO JIMIICH3UOHHYIO JIUTEPATYpYy.
Koutent OBC IPRbooks oTBeuaer TpeboBaHUSIM
cTaHaapToB BbIced mKoabl, CI1O, MOMOTHUTENBHOTO U
JIUCTAHIMOHHOTO 00pa30BaHuUs.
http://exponenta.ru/
HMwmeroTcas  pecypewl:  Internet- kmacc mno  Beiciueit
MaremaTuke; paboTa ¢ mIpuMepamMu, pelieHHbIMU B Cpemax
IIITIT; 6aHK pelIeHHBbIX CTYJIEHYECKUX 3afay; O0OCyKIeHUe
Ha popyme.

6 | http://lanbook.com/ Pecypc, Brirouaromuii B cedsi Kak 3JIEKTPOHHbBIE BEpPCUU
Pecypc, Bximowaromuii B | KHUT  U3AaTenbcTBa  «JIaHb» ®W  ApPYruX  BEIyIIUX
ceOsT Kak OJIIEKTPOHHBIC | M3MATENIBCTB YUEOHOUM JIMTEPATYphl, TaK U IJIEKTPOHHBIC
BEpCUU KHHUT | BEpCUU TEPHOIWYECKUX W3IaHUH 10 €CTeCTBEHHBIM,
u3aTenbeTBa «JIaHb» U | TEXHUYECKUM M TYMAHUTAPHBIM HAyKaM.

TPYTUX BEYIITUX
N31aTEILCTB yueOHOM
JUTEpaTyphl, TaK U
JJIEKTPOHHBIE BEpPCUU
MIEPUOTUUECKUX M3TaHUN
o €CTECTBEHHBIM,
TEXHUYECKUM "
TYMaHUTAPHBIM HayKaM.
B) mpodeccrnoHa bHble 0a3bl JAHHBIX U NH()OPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

Ne HaumeHnoBanue Onucanue

1 | https://www.runnet.ru RUNNet  (RussianUNiversityNetwork) —  Hay4Ho-
obpazoBaTenbHas TEJIEKOMMYHHMKAIIMOHHAS CeTbh,
00ecIeurBaOIIMMK UHTETPALIUIO C 3apyOeKHBIMH HAYYHO-
00pa3zoBaTEIbHBIMU CEeTSIMU
(NationalResearchandEducationNetworks, NREN) u ¢
HNuTtepher.

2 | https://reestr.minsvyaz.ru | ETMHBINA peecTp pOCCHIICKUX MPOTpaMM ISl SJIEKTPOHHBIX

BBIUMCIIUTEIBHBIX MAIlIuH 1 0a3 JaHHBIX




3 |http://  www.ict.edu.ru/ | UHpOpMallUOHHO- KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
about oOpazoBaHuu — deaepaibHblii 00pa30BaTeIbHBIN MOpPTAJ,
obecrnieunBarONIN MH(HOPMAITMOHHYIO MOJACPKKY
00pa3zoBaHus B 00JIACTH COBPEMEHHBIX MH(POPMAIIMOHHBIX
U TEICKOMMYHHKAIIMOHHBIX TEXHOJOTHH, a  TaKxke
nestenbHocT 1o nmpumeHeHutro  MKT B cdepe
o0OpazoBaHusl.

4 | http://www.informika.ru | Caiit «Mudpopmuka». ObecrieunBaeT HHPOPMALUOHHYIO
MOMJEPKKY BCECTOPOHHETO PpAa3BUTUSL U IPOJBIDKEHUS
HOBBIX MHGOPMAIIMOHHBIX  TEXHOJOTHH B  cdepax
oOpa3oBaHus U Hayku Poccun

5 | http://www.mathnet.ru/ | Math- Net.Ru. OO6mepoccuiickuii  MaTeMaTHYECKU
noprain. CoBpemeHHass HWHGOpPMAIMOHHAs  CUCTEMA,
MPeIOCTaBIISIONIAS pOCCUIICKIM u 3apyOeKHBIM
MaTeMaTUKaM  pa3jIMdHble BO3MOXXHOCTH B  IIOMCKE
nH(pOpMaIK 0 MaTeMaTU4IeCKoil )xu3Hu B Poccun.

6 | https://scholar.google.ru/ | GoogleScholar — mouckoBasi cucTeMa 1o IMOJTHBIM TeKCTaM
HAYYHBIX IMyOIMKALMK BceX (GOPMATOB U JUCIUIUIMH.

7 | https://elibrary.ru/ Hayunas snexrponnas Ombmmoteka eLIBRARY.RU -
poccuiickuii MHPOPMAIIMOHHO- AaHAJTUTUYECKUI TTOpTal B
00J1aCTU HAYKU, TEXHOJIOTUU, MEAUIIUHBI 1 00PA30BAHUS

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITIINHBI
3aHATUS MO JUCLUIUIMHE IPOBOJATCS B CIELUATbHBIX IMOMEUIEHUSX, MPEICTaBIISIONINX
co0oil yueOHbIEe ayaUTOpPUU [UIS TNPOBEAEHUS 3aHITHUH JIEKUMOHHOIO THIA, 3aHATHH
CEMUHAPCKOr0 THIIA, KYypCOBOIO IPOEKTUPOBAHMS (BBIIIOJHEHUS KYPCOBBIX paboT),
TPYIIIOBBIX U WHAUBUIYAIBHBIX KOHCYJIbTAIMH, TEKYIIETO KOHTPOJS U MPOMEKYTOUHOM
aTTeCTallud, a TakKXXe IOMELIEHUSI Il CaMOCTOSITEIbHOW pabOThl W TOMEIEHUs s
XpaHEeHMs U MPOUIAKTUYECKOTO 0OCITyKUBaHUS yUEOHOTO 000PYAOBAHUSL.

CrneunanbHble  TIOMEIIEHUS  YKOMIUIGKTOBAHBI  CHEIMAIU3UPOBAHHONW  Mebenplo U
TEXHUYECKUMU CPEICTBAMHU OOYYEHHMs, CIYXAlUUMU ISl TPEACTaBICHUS y4eOHOM
nHpopMaru OobiIoNd ayguTopuu. Bce momeneHus, B KOTOPBIX HPOBOASTCS 3aHSATHUA,
COOTBETCTBYIOT JIEHCTBYIOIINM IIPOTUBOIIOKAPHBIM IIPABUIAM U HOPMaM.

Kaxnaplii obyuwaromuiics obecrieyeH HMHAMBUAYAJIbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K
IEKTPOHHO- OMOTMOTEYHBIM CHUCTEMaM H K  JJIEKTPOHHOM  MH(pOpMAIMOHHO-
oOpazoBaTenbHON cpene yHUBepcuTeTa. llomemnieHust s CaMOCTOSITEIbHOM pPabOThI
00y4YaIoIIMXCs OCHAILIEHBI KOMITBIOTEPHOM TEXHUKOM C BO3MOKHOCTHIO MOAKITIOUEHUS K CETU
«MHTepHeT» 1 obecrieueHueM JOCTyNa B JIEKTPOHHYIO MH(GOPMALIMOHHO-00pa30BaATENbHYIO
cpelly OpraHu3aluu.

Ha 3anstusx npumeHnsiercs cienyroiiee TexHudyeckoe oOopynoBanue: [IOBM Ha 06ase
npoueccopa Intel Pentium, mpoexrtop. Jlekuuun mpoBoAsTCS B CTaHAAPTHOW ayIUTOPUH,
OCHAIIICHHOW B COOTBETCTBUU C TPEOOBAHUSIMU IMPENOJAABAHUS TEOPETHUUECKUX AUCLMIUINH,
BKJIIOYasl MyJIbTUMenHa- npoektop. JlabopatopHsie pabOThl MPOBOJAATCS B KOMIIBIOTEPHOM
KJIacce, paccyuTaHHOM Ha 10 mocamouyHBIX paboOYMX MECT IMOJIb30BaTeNeld, B KOTOPOM
YCTAHOBJIEH W MPUMEHSETCS TAKeT MPUKIAIHBIX TporpamM Matlab. JlanHoe o6opymoBanue
U IPOTPAMMHOE OOecrieueHre MPUMEHSETCS ITPU U3YYSHUH TUCHUTUINHBI.



