MUHUCTEPCTBO HAVKH Y BBICILIEI'O OBPA3OBAHUS POCCUMCKOM
®EJIEPALIMHU
(enepanbHoe rocy1apCTBEHHOE aBTOHOMHOE 0GPA30BATEBLHOE YUPEKIEHUE BHICIIETO
o6pazoBaHus
"CAHKT-TIETEPBYPI'CKUH 'OCY JAPCTBEHHBIN YHUBEPCUTET
ABPOKOCMMYECKOI'O [TPUBOPOCTPOEHU "

Kagenpa Ne 14

VTBEPXKXIAIO
PykoBoauTeNns mporpamMMet

K.T.H.,JIOII,

(BOMKHOCTB, YU. CTENEHD, 3BaHKE)

B.JI. Onenes - ”’7/'

~
(s (Q)ﬂam

/9/4/

«19% espans 2025 r

PABOYAS ITPOI'PAMMA JTHUCLIMITIIMHBL

((COBpCMCHHB[C CpeACTBa MOJICIMPOBAHUS CUCTEM U CETEH»
(HanmeHOBaHHe JHCLHILTHHBL)

Kon HayuHoIi cielanbHOCTH 2.3.2.

HaumeHoBaHHe Hay4HO
CMEUManbHOCTH

BBIMHCIUTENBHBIE CUCTEMBI M HX 3JIEMEHTBI

HaumeHoBaHue
HanpasJIEeHHOCTH (Tpous)
(py HATHYKH)

l'on Hauana peanu3anuu 2025
nporpaMMbl

Cankr-IletepOypr— 2025

[Tporpammy cocraBun (a) -

K.T.H.,JIOLL. ,é;!/ B.JI. Onenes
(HOIKHOCTB, Y4. CTENEHD, 3BaHHE) /L‘{(ﬁb'ﬁmic 7 naTa) (unuumansy, pamunns)
IMporpamma ofo6peHa Ha 3acenanuu kahenpsi Ne 14
«19» gespans 2025 r, npotoxon Ne6
P,
3asenytomuit kapenpoit Ne 14
K.T.H.,J01L B.JI. Onenen
(y. cTeneHs, 3saHue) / (noanucs, nara) (uHHLManb1, GpaMuis)
OrseTcTBEHHBI 3a nporpammy 2.3.2.
JI0LL,,K.T.H., A0 %/ E.A. CyBopoBa
(ROMWKHOCTB, Y. CTeMeHD, 3BaHHe) Wnucs, nara) (uHuumansy, pamuis)
3amecTuTeNnb AUpeKTopa HHeruTyTa Nel o HYeckoii pabote
JIOIL,K.T.H. 2 ,(,/// B.E. Tapatyu
(mOMWKHOCTD, y4. CTENEHD, 3BaHHE) (rioffics, nara) (uHuunanst, hamumus)



AnHHOTAIUSA

Jucuunnmuna «CoBpeMeHHBbIE CPEICTBa MOJEIMPOBAHHUS CHCTEM M CETei» BXOAWUT B
COCTaB MPOrpaMMBbI ITOJI'OTOBKH HAYYHBIX U HAYYHO-IIEAAarOrMueCcKUX KaJpoB B aCIIUPAHTypeE 110
HayJyHOU crnenuanbHOCcTU 2.3.2. «BBlUUCIUTEeNbHBIE CHCTEMBI W MX JJIEMEHTH. JucrumimHa
peanusyercs kadeapoit «Neldy.

CozaepxaHue TUCIUILUIMHBI OXBATHIBACT KPYT BOIPOCOB, CBS3aHHBIX C (YOPMUPOBAHHEM Y
OyAyIIMX CICHHAINCTOB TEOPETHYSCKUX 3HAHMHA MO OCHOBAM  MOJCIHMPOBAHUS  C
HCIIOJIb30BAaHHEM COBPEMEHHBIX IIE€PCOHANIBHBIX KOMIIBIOTEPOB M HPOIPAaMMHBIX CPEICTB IS
PEIICHNUS MIUPOKOTO CIIEKTPa 3324 B Pa3IMYHbIX 00JIaCTsIX, 8 IMEHHO: 03HAKOMHUTH CTY/ICHTOB C
MPUHIMOAMHA M METOJaMHU MOCTPOCHHS MOJEied M MOACIMPOBAHUS, MPOBEACHHUS YHCICHHBIX
SKCIIEPUMEHTOB W WHTEPIPETallud pPe3yJbTaTOB, IIPOBEPKM IIOCTPOCHHBIX MOJEIeH Ha
a7IeKBATHOCTh PEabHBIM OOBEKTaM..

IIpenogaBanue AMCHMIUIMHBI IpeIycMaTpuBaeT cleayromue (GopMbl opraHu3aluu
yueOHoro npouecca: ekiuu, CP.

IIporpammoit AMCUMIUIMHBL HPEIyCMOTPEHBI CIIEAYIOUIME BUABI KOHTPOJS: TEKYILHUi
KOHTpOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAsI aTTecTanus B hopme 3auera.

OOmrasi TpyIOEMKOCTh OCBOCHHS TUCHUILIMHBI COCTAaBIsieT | 3a4deTHyro eauHHIly, 36
4acoB.

SI3bIK 0OyUECHHMS 110 JUCHHUIUIMHE KPYCCKHN

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE
1.1. Uenu mpemomaBaHusi AUCUMILUIUHBI - (OpMHUpOBaHHE y OYyIyIIMX CICHHAATHCTOB
TEOPETUYCCKUX 3HAHWM W HAaBBIKOB [0 OCHOBAaM MOJEJIHMPOBAHUS C HCIIOJIB30BAaHHEM
COBPEMEHHBIX IIEPCOHAIBHBIX KOMITBIOTEPOB U MIPOTPAMMHBIX CPEJICTB JUI PEIICHUS IIUPOKOTO
CIEeKTpa 3ajay B Pa3IM4HBIX 00NACTSIX, & UMEHHO: 03HAKOMHTb CTYJEHTOB C HPHHLMIAMH U
METOJIaMH TTOCTPOCHHS MOJICJICH ¥ MOJICIIMPOBAHMSI, TPOBECHHUS YHUCICHHBIX 3KCIICPUMEHTOB 1
HHTEPIPETALMU PE3yIbTaTOB, MPOBEPKU MOCTPOCHHBIX MOJENEH Ha a/IeKBaTHOCTh pPeabHBIM
00BEKTaM.
1.2. JucuMiuinHa BXOJUT B COCTAaB IIPOrPaMMBl ITOJIOTOBKM HAy4YHBIX M HAy4dHO-
MeJarornyecKux KaJpoB B aCIUPAHTYype.
1.3. B pe3ynbrare H3y4eHHs JUCIUILIMHBI aCITUPAHT JIOJDKCH:
3HATh:
— OCHOBHBIE T€H/ICHIINH PAa3BUTHS IIPOrPAMMHBIX CPEJCTB M METOJIOB MOJICIIMPOBAHMS;
— NPUHIMIBI TOCTPOCHUS U PAOOTHI CTPYKTYPHBIX, (DYHKIIHOHAIBHBIX M JIOTHYECKUX CXEM
OBM;
— METO/BI M CHOCOOBI TNPOBEPKH IIOCTPOCHHBIX MOJENEeH Ha aJeKBaTHOCTh pPEalbHBIM
00BEKTaM;
— Ki1accuuKanuio, Ha3Ha4YeHHE, CBOWCTBA M BO3MOXKHOCTH OCHOBHBIX THIIOB MOJENeEil,
NPUMEHSEMBIX Ha CHUCTEMHOM M (DyHKIMOHAJIBbHO-TOTHYECKOM YPOBHSX [ETalM3aluH
IIPOEKTa

2. MecTo QMCUUIUIMHBL B CTPYKTYPE IPOTrpaMMbl
JlucuunirHa MoxeT 6a3upoBaThCs Ha 3HAHUSX, paHee IPHOOPETECHHbIX aCIUPAHTAMH.
3HaHus, NONYYEHHblE IPH HU3YYEHUM MaTepHana JaHHOH HUCIMIUIMHBI, HMEIOT
CaMOCTOATENBHOE 3HAUEHME.

3. OObBeM H TPYAOEMKOCTb TUCLUILITHHBI
JlanHble 00 o0meM o0beMe IUCLUILIMHBI, TPYAOEMKOCTH OTIEIbHBIX BHJIOB Y4EeOHOM
paboThI MO TUCHHUILIHHE (M paclpe/ieieHIe 3TON TPYAOSMKOCTH [0 CEMECTPaM) MPEACTABICHBI B
Tadumue 1.

Tabnuia 1 — O6beM U TPYA0EMKOCTh TUCIUIIIHHBI

TpynoemkocTs Mo
Bun yue6GHol paboTh Bcero ceMecTpam
Nel
1 2 3

Obwas mpyooemMKoCcmy OUCYUNTUHBL, 1/36 1/36
3E/ (uac)
U3 nux uwacog npaxmuueckoi nod2omogki,
(gac)
Ayoumoprule 3ansimust, BCETO yac. 7 7
B TOM 4HCJIE:

nexuuu (J1), (vac) 7 7

NpaKTHYECKUE/CeMHUHAPCKUE 3aHATHUS

(I13), (4ac)

JK3aMeH, (Jac)
Camocmosmenvnas paboma (CP), Bcero

29 29

(uac)
Buo npomescymounoii ammecmayuu: 3ader,
mudd. 3auer, sx3zamen (3auer, Judd. 3au, 3auer 3auer
DK3.%%)

W .
HpHMeanHe: KaHAUJATCKMH SK3aMCH



4. Conep:xaHHe AUCIUILTHBI
4.1. PacnpezneneHue TpyJO€MKOCTH AUCLUILIMHBI 110 pa3zesiaM U BUAaM 3aHATUH.
Paznenbl, TeMBbI AUCUMIUIMHBI U UX TPYJOEMKOCTb IIPUBEACHBI B Tabnuie 2.

Tabnuia 2 — Pa3nensl, TeMbl JUCHHUIUIMHBI, UX TPYAOSMKOCTh

Pasensl, TeMbI JUCIUILIMHBL ‘ ﬂ(e;ca?cp)m H(zéccf) ((51 ES)
Cemecrtp 1

Paznen 1. 1 5
Paznen 2. 1 6
Pasnen 3. 1 6
Paznen 4. 2 6
Paznen 5. 2 6
Uroro B cemectpe: 7 29

Wroro 7 0 29

IlpakTuyeckas MOATOTOBKA 3aK/IOYAETCA B HENOCPEACTBEHHOM  BBINOJIHEHUH
aCIUPaHTaMM OIPEJEIEHHBIX TPYIOBBIX (DYHKIMH, CBS3aHHBIX C Oyaylieid npogeccuoHaabHOM
JEATENbHOCTBIO.

4.2. CopeprxaHue pa3eioB U TeM JICKIIUOHHBIX 3aHATHUIL.
Conep>xaHue pa3zeioB U TeM JEKIMOHHbIX 3aHATHI IPUBEIEHO B Tabnuie 3.

Tabmuna 3 — ConeprkaHue pa3/iesioB M TEM JIEKIIMOHHOTO LUK

HMHBapUaHTHOCTb, AnroputMm XoieHa-Konensmana. MoaenupoBanue pocra
neHapuToB. KietouHble aBToMaThl: orpaHndeHHas auddysueii arperarms.
Dnekrpudeckuii mpoboit audnektpuka. Mrpa «Kusup». Monens Bunepa-
Posen6imora. Mozens Ba-Top. Monens M3unra u renerndeckue
anropuT™el: AnroputM Metpononuca. 3azada 0 KOMMUBOSIKEPE.
PacrnioznaBanue 00pa3oB. ['eHeTHUECKHE aJITOPUTMBI.

5 JIluHeWHBI KOHTPYIHTHBIN reHepaTop. MyIbTHILTUKATHBHBIN
KOHTPYIHTHBIH anroput™ I 'eHepaTop Ha OCHOBE CIIBUTA PETHCTPA.
HccnenoBanne TMHAMIYECKOM CHCTEMBI C UCTIOJIB30BAaHUEM ITAKETOB
Mathematica, Maple, Matlab, Mathcad.

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3QHITHUS
TeMbl MPAKTUUESCKUX 3aHIATHH M UX TPYAOEMKOCTb IIPUBEICHBI B Ta0HIE 4.

Ta6nnua 4— HpaKTI/I‘IeCKI/IC 3aHATHUA U UX TPYAOCMKOCTh

U3 Hux Ne

Ne | Tewmsl npaktuueckux | Popmbl NpakTHUECKUX | TpPyAOeMKOCTh, |MPAaKTUYECKOH |pa3aena
n/n 3aHATHH 3aHATHH (gac) IIOJITOTOBKH, | AUCLIUI
(aac) JIUHBI

YueOHbIM IIaHOM HE MPESYCMOTPEHO

Bceero | | ‘

4.4. CamocrositenbHas paboTa acCUpPaHTOB
Bujibl caMOCTOSITENIbHON pabOThl U €€ TPYJOeMKOCTD PUBECHBI B TAOIHUIIE 5.
Tabnuia 5 — Buasl caMOCTOSITENBHON paboThI M €€ TPYJAO0SeMKOCTh

Howmep paznena

HasBanue u COZACpIKAHUEC Pa3IC€IOB U TEM JICKIIMOHHBIX 3aHATHI

1

OCHOBHBIE MOHATHSI TEOPHUH MOJCIHPOBAHUS U KJIACCU(PHKALKS BUIOB
MozenupoBanusi. CpeacTBa MOJCIUPOBAHUS U MOJICIH, IPUMEHSIEMBIE B
MpoIlecce MPOSKTUPOBAHMUS BBIYMCIUTEIBHBIX CHCTEM Ha PA3HBIX CTAIHSIX
netanu3anuu npoekra. Kinaccudukauns moneneit. IMutaionHsle Moaeni
Y [UIAaHUPOBAHUE HMMHUTALMOHHBIX SKCIIepUMEeHTOB. KOHIenTya bHbIe
mozenu. Jlornueckast cTpyKTypa MOJIeJIel ¥ IOCTPOSHNE MOISITHPYOIINX
anroput™oB. Dopmanuzaiys 1 aIrOPUTMHU3ALINS TTPOLIECCOB 00PaOOTKH
nHdopmanuu. OLEHKa TOYHOCTH U TIOCTOBEPHOCTH PE3yJIbTaTOB
MOeupoBaHus. IHCTpyMEHTAaIbHBIE CPECTBA U SI3BIKH MOJICTHPOBAHUSI.
AHany3 1 MHTepIpeTanus pe3ynbTaToB MojieanpoBanusi Ha DBM.

MasiTHUK: JBHXKCHUE MasTHHKA BOJM3HU ITOJIOKEHHS yCTOHYUBOTO U
HEYCTOIYMBOTO PaBHOBECHS, TOYHOE PEIICHHE 3aJa4l O MasTHHUKE,
NPHUBE/ICHNE YPaBHEHHUI K Oe3pa3MepHOMY BHIY. MasTHUK € 3aTyXaHHUEM.
KayecTBeHHOE Hcce10BaHNEe TUHAMUYECKUX (aBTOHOMHBIX, JIMHEWHBIX)
cucreM. CBOIKA pe3yIbTaTOB. AHAIN3 HEJTMHEHHBIX JUHAMUYECKHX CUCTEM.
Mogenp Masbryca u noructudeckoe ypasHenue (ypaBHenue Oepxroibera).
Monens Boabreppsl u ero Momudukaniy. MexBu10Basi KOHKYPEHIHSI.

. Bcero, | Cemectp 1,
Bun camocrostensHO paboTh
qac qac
1 2 3
W3yueHne TeopeTHIeCKOro MaTepuaa
20 20
nucuumnzsel (TO)
PacuetHo-rpaduueckue 3ananus (PI'3)
Beinonuenue pedepara (P)
[oaroroBka Kk TeKyieMy KOHTPOJIO
ycneBaemoctd (TKY)
JHomanrnee 3ananue (J13)
[ToaroroBka K MpoMeKyTOUHOM 9 9
aTTecTalyy (IIPOrpaMMbl aCIIUPAHTYPbI)
Bcero: 29 29

3aTyxaromue konebaHus 1 HesaTyxaronue konebanus. [IpenensHsie
LUKJIBI: BBOAHBIE IPUMEPBI, KIIACCHU(HUKALMS MTPEIeIbHBIX LIUKIIOB.
ABTOKONE0aHUs B QU3HUECKHUX, XUMUYECKUX M OMOJIOrHYECKHX CUCTEMaX:
Ka4eCTBEHHOE PACCMOTPEHUE aBTOKOJIEOATEIbHBIX CHCTEM, KOJINYECTBEHHOES
paccMmoTpenune aBTokoseOanuit. Pacnpenenennsie cucremsl. bproccensitop.
Dpakraibl B MaTeMaTHKe. Pa3MepHOCTH: pa3sMepHOCTh CaMOIIOA00HSI.
JluckpeTtHsblii aHasIor ypaBHeHHs DepXIoibeTa. Y HUBEPCAIbHOCTh
Oeiirendayma. Jlpyrue oroopaxenusi. Cucrema ypasHeHuit JlopeHua.

5. IlepeuyeHb yueOHO-MeTOANUECKOrO OOeceyeH s
JUISL CAMOCTOSITENIBHOM PabOThl ACIIMPAHTOB MO JUCIUILIMHE
VYuyeOHO-METOIMYECKHE MaTepHabl Ul CAMOCTOSTENbHOM PaOOThl aCIIUPAHTOB YKA3aHbI B ILIL.

6-11.

6. IlepedeHb NEYATHBIX U JIEKTPOHHBIX YYEOHBIX N3aHUH
[lepeuenp neyaTHBIX M AIEKTPOHHBIX YUE€OHBIX U3aHUN IPUBEACH B TabuuIe 6.
Tabnuia 6— [lepeueHpb MEYATHBIX M JICKTPOHHBIX yueOHbBIX H3IaHUI

udp/
URL aapec

Bubnuorpaduueckas ccpiika

OHOIHOTEKE

KomnmaectBo sx3eMIUBSIpoB B

(KpoMe 2IIEKTPOHHBIX SK3EMILLIPOB)

Teopust nepKOISUMK: KPUTHYECKHUE TOKA3aTeNIN U MacIuTabHas

TTaBnosckwuii FO.H., Benotenos H.B., Bpoackwuii




10.11. UmuTaunoHHOE MOAETHPOBaHKE: yueo.
noco6ue st By3oB. M.: Akagemus, 2008

Jesixonos B.I1. VisSim+Mathcad+tMATLAB.
BusyanbHoe MaTeMaTHYeCKOE MOJIETHPOBAHHE:
COJIOH - ITPECC // OBC "YHusepcuterckas
oubmoreka ONLINE", 2008

ITonos C.B. Jlornueckoe monenuposanue. M.:
Tposanur, 2006

Bbycnenko H.I1. MoaenupoBaHue Cl10KHBIX
cucreM. M.: Hayka, 1978

Tonkxomun A.C. KomnbrotepHoe
MO/ICTMPOBAHUE JIOTHYECKUX [POLIECCOB.
ADpXUTEKTYypa M S3bIK peliaTess 3aadq.
DOU3BMATIINUT, 2008

7. IlepedeHb 3/IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
HH(pOPMALIMOHHO-TEIEKOMMYHUKALIMOHHOM ceTr «IHTepHeT»
Ilepeuens 3JIEKTPOHHBIX 00pa3zoBaTeIbHbIX pecypcoB nH(pOpPMaLMOHHO-
TEIEKOMMYHHUKAMOHHOH cetn «VIHTepHeT», HEoOXOAMMBIX IS OCBOCHUS UCLUILIHHBI
MpuBe/icH B Tabnuie 7.

Tabmuua 7 — IlepeueHb 9JEKTPOHHBIX O0Opa30BaTENbHBIX PECYPCOB HH(MOPMALMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL agpec HanmenoBanue

8. IlepeueHb MHPOPMALIMOHHBIX TEXHOIOTHI
8.1. Ilepeyenr nporpaMMHOro oOOECIEUCHHs, HCIOIb3YEMOTr0 IIPH OCYLICCTBICHUU
00pa30BaTeIbHOrO MpoLecca Mo JUCLHUILTHHE.
IlepedeHp UCTIONB3YEMOT0 MPOrPAMMHOr0 00eCTIeueH s IPEeCTaBICH B TabuIe 8.

Ta6nuia 8 — [lepevyeHb MpOrpaMMHOTO 00ECIICUCHHSI

Ne i/ HaunmenoBanue

He npenycmotpeno

8.2. [lepeuenn UH()OPMALMOHHO-CIIPABOYHBIX  CHCTEM, UCIOJNB3YyEeMbIX  TIPH
OCYLIECTBIICHUH 00pa30BaTEILHOrO MPOLECCa 110 AUCHHUILIIHHE

TlepedyeHbp HCMONB3yeMbIX HH()OPMAIMOHHO-CIIPABOYHBIX CHCTEM IIPEACTABICH B
Tabuune 9.

Ta6nuia 9— [epeuenp nHGDOPMAIIMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepualibHO-TeXHHYECKas 0a3a
CocraB  MaTepHalbHO-TEXHHYECKOH 0a3bl, HEOOXOOUMOW Al  OCYILIECTBIICHHUS
00pazoBaTesIbHOrO Hpolecca 1o AUCIUIUIMHE, NpejcTaBiicH B Taduie 10.

Ta6nuia 10 — CocraB MaTepuanbHO-TeXHUYECKOW 0a3bl

Ne HaumenoBanue coctaBHOM yacTu Howmep ayauropuu
/o MaTepHaIbHO-TEXHUYECKON 0a3bl (Ipr HEOOXOIMMOCTH)

| 1 ‘.HGKLII/IOHHa}I ayAUTOPHS

10. Ouenounsle cpencTBa LTSI MPOBEACHUS IIPOMEKYTOIHOM aTTeCTAIlII
10.1. CocTtaB OLEHOYHBIX CpPEACTB Al NPOBEACHHUS NPOMEXKYTOUHOW aTTecTaluu
aCIMPaHTOB 110 AUCLUHMIUIMHE NPUBEAEH B Tadumne 11.
Tabnuia 11 — CoctaB OLIEHOYHBIX CPEJICTB ISl TPOBECHUSI IPOMEXKYTOUHOM aTTECTAIMU

Bun HpOMe)I(yTO'—IHOﬁ aTTCCTalluu HepequL OILICHOYHBIX CPCICTB

3auer CruCcoK BOIPOCOB;

10.2. B xadecTBE KpUTEPHUEB OIEHKH YPOBHS OCBOCHHUS ACIUPAHTAMH AHCIUTLTAHBI
npuMeHsieTcsi 4-0ayibHasi LIKajda OLCHUBAHUS, KOTOpas npuBejneHa Tabmuue 12. B TeueHue
ceMecTpa MOXKeT wucnonb3oBathest 100-0ammbHas IIKana MOIYJIBHO-PEHTHHIOBONW CHCTEMBI
VYHuBepcUTeTa, TpaBUlIa HUCIOJIb30BAHMUS  KOTOPOH, YCTaHOBIEHBI COOTBETCTBYIOILUM
JIOKaIbHBIM HOPMaTHBHBIM akToM 'Y AL
Tabauua 12 — Kpurepuu oLeHKH YpOBHS OCBOSHUSI AUCLUILIUHBI

OreHka
4-0asuTbHast MKaIa

XapakTepuCTHKa YPOBHs OCBOCHMs AUCLIUIUTHEI

— aCMUPaHT IITy0OKO M BCECTOPOHHE YCBOMII IIPOrPAMMHBIN MaTepHa;
— YBEPEHHO, JIOTHYHO, MOCIEI0BATEIBHO U TPAMOTHO €TO M3JIaraeT;

— ONMHUPAsCh HA 3HAHUS OCHOBHOW M JOMOJHHUTEIBHON JIHTEPATYpPHl,
«OTJIUYHO» TECHO MPHBA3LIBAET YCBOEHHbIE HAYYHBIE MOJOKEHHUS C PAKTHYECKON
«3AYTEHO» JIESTETBHOCTBIO 110 HAMPABICHHIO TTIOrOTOBKH/ CIICIHATbHOCTH;

— yMeJi0 00OCHOBBIBAET U apIyMEHTHPYET BbIBUIACMbIC UM H[ICH;

— JIeJIaeT BLIBOJILI U 0000IEHNS;

— cBOOOJIHO BJIJICET CUCTEMOM CIIEMATM3UPOBAHHBIX MIOHSTHIA.

— aCMUPaHT TBEPJO YCBOHJ MPOrPaMMHbBIA Marepuall, rpaMOTHO U 110
CYILECTBY M3JIATAET €T0, ONMUPAsCh HA 3HAHHS OCHOBHOMW JIMTEPATYPHI;
— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOILLIO» — YBS3bIBAET YCBOECHHBIE 3HAHUS C TMPAKTHYECKOH JIEATEIBHOCTBIO 110
«3AYTEHO» HAITPABJICHHIO TTOrOTOBKH/ CIICIHATIbHOCTH;

— apryMEHTHPYET Hay4YHbIC MOJOKCHHUS;

— JIeJIaeT BLIBOJILI U 0000IEHNS;

— BJIQJICET CUCTEMOM CIICIIUATM3UPOBAHHBIX TIOHSITHIA.

— aclUPaHT YCBOMJI TOJbKO OCHOBHOIl NpOrpaMMHBIH Marepual, IO
CYIECTBY H3JaraeT €ro, ONMMPasCh HAa 3HAHUS TOJIBKO OCHOBHOM
JIMTEPATYPBI;

— JIOIIyCKaeT HeCYIeCTBEHHBIC OIIMOKH U HETOYHOCTH;

— HCIIBITHIBAET 3aTPYJHEHHS B IPAKTUUYECKOM NIPUMEHEHHUH 3HAaHUH 1O
HAIPABJICHHIO OJTOTOBKY/ CIICIIHAIBHOCTH;

— c11a00 apryMEeHTUPYET Hay4HbIe MOIOKCHHS;

— 3aTpyAHseTcs B (OPMYIUPOBAHUH BEIBOAOB U 0000ICHHUIT;

— YaCTUYHO BJIAJIEET CUCTEMOH CleNMaau3UPOBAHHbBIX MOHITHA.

«YIOBIICTBOPUTEIILHOM
«3AITCHO»

— aCMUpaHT HE YCBOWJ 3HAYMTEIBHOM YacTH [POrPAMMHOIO

Marepuaa;

— JOIyCKaeT  CYyLIECTBEHHbIC OWIMOKM W  HETOYHOCTH  IIPU

«HEY/IOBJICTBOPUTEIILHOY | PACCMOTPEHHH TIPOOJIEM B KOHKPETHOM HAIPABJIEHHH IOJTOTOBKH/
«HE 3aYTEHO» CIEUAIBHOCTH;

— HCTIBITHIBAET TPYJHOCTH B IPAKTHYECKOM MPUMEHEHNH 3HAHUIA;

— HE MOXKET apryMEHTHPOBAThH HAYYHBIE [TOJIOKEHHS;

— He (HOPMYJIHPYET BHIBOJOB M 0000IIEHHUIA.

10.3. TumoBble KOHTPOJIFHBIE 33JaHUS HIITN UHBIC MaTEPHAIbI.
Bormpocs! (3aaun) a1t 3Kk3aMeHa NpejcTaBieHsl B Tabuune 13.



Tabmuma 13 — Bonpocs! (3a1aun) a1 5K3aMeHa

Ne n/n IMepeyeHb BOIPOCOB (3a/1a4) 1711 9K3aMeHa

30 | Teopust NEPKOJIALMU: KPUTHUECKHE NTOKA3aTeIM U MacIITaOHas HHBAPUAHTHOCTb.

V4eOHBIM IIIAHOM He TIPelyCMOTPEHO

31 | Teopust nepkossinuu: anroput™ XomeHa-Konensmana.

Bomnpocs! (3agaun) 1us 3ageta / qudd. 3adera npeacTaBieHsl B Tadnune 14.
Tabnuua 14 — Bonpocs! (3amaun) asist 3auera / nudd. 3auera

32 | MozaenupoBaHue pocTa JEHAPUTOB: orpaHnueHHas nuddysueit arperauus.

33 | MogenupoBaHue pocTa JSHIPUTOB: IIEKTPHUCCKUI TPOOOI TUIICKTPUKA.

34 | Knerounsle aBTOMAaThI: Urpa «Ku3Hby.

Ne /o [epeuens Bompocos (3ama4) s 3adera / audd. 3auera

35 | Knerounslie aBTroMaThl: MoJieib Bunepa-PosenoOmtora.

1 | OCHOBHBIE IOHATHS TEOPHU MOJEIUPOBAHUS M KIacCU(pUKALs BUIOB MOICITHPOBAHUS

36 | Knerounsie aBromatsl: Mozens Ba-Top.

CpenactBa MOJETHPOBAHMS  MOZENH, IPUMEHACMBIE B IPOIIECCE TPOSKTHPOBAHMUS
2 | BEIYHMCIIUTEIbHBIX CUCTEM Ha PAa3HBIX CTAIMSX JACTAIM3aLUH IPOSKTa

37 | Mogens M3unra: anroput™m Metpornonuca.

Knaccudukaums moneneit. UIMuTaiioHHbIe MOJIENU U MJIAHUPOBAHUE MMHUTALIMOHHBIX
3 | BKCIIepUMEHTOB

38 | 3amaya 0 KOMMHBOSDKEPE.

39 | Pacio3naBanue 0Opasos.

Konnenryansusie Mogenu. Jlorndyeckas CTpykTypa MOZENEH U IIOCTPOCHUE
MOJIETIMPYIOIINX aJITOPUTMOB

40 | 'eneTrueckue anropuTMbI

41 | UccnenoBanue AUHAMHUYECKON CUCTEMBI C UCIIONIB30BaHKEM nakeTa Mathematica

dopmanuzanms ¥ anropUTMH3ALHS IPOLECCOB 00paboTku MHbOPMAIH

42 | UccnenoBanne TMHAMHYECKOI CHCTEMBI C UCIIOJIb30BaHUEM nakeTta Maple

OrneHKa TOYHOCTH U TOCTOBEPHOCTH PE3YyIbTaTOB MOJEITHPOBAHUS

43 | UccrienoBanue IMHAMUYECKOM CHCTEMBI C UCIIOJIL30BaHKMEM MakeTa Matlab

WHcTpyMeHTalbHbIE CPEACTBA U A3BIKH MOACIUPOBAHUS

44 | ViccnetoBanue IMHAMUYECKOM CHCTEMBI C MCIIONIb30BaHkeM nakera Mathcad

0| [N |V [~

AHanu3 ¥ MHTepIpeTalys pe3yJIbTaToB MOeIMpoBaHus Ha OBM

45 | I'enepanust cirydaiiHbIX YMCes HA KOMIIBIOTEPE: JINHEHHBIM KOHIPY?HTHBII reHepaTop.

Oco06eHHOCTH MOJICITMPOBAHHUS CHCTEM HH()OPMATUKH, BEIYUCIUTEIBHBIX CHCTEM U
9 | cereit

I'enepanus ciaydaiiHBIX YHCel HA KOMIIBIOTEPE: MYJIbTUIIMKATHBHBIN KOHI'PYSHTHBIN
46 | anropuT™.

KauecTBeHHas Teopust JUHAMUYECKHX cUCTeM (I depeHnnanbHas MOJENb):
JBIKCHHME MAsTHUKA BOJIM3H IOJIOKEHHUS YCTOIYMBOIO U HEYCTOMYHBOTO PAaBHOBECHS,
10 | TouHOE pelIeHue 331a4u 0 MasTHUKE, IPUBEICHUE YPABHEHUH K Oe3pa3sMepHOMY BHLY.

47 | T'enepariyisi CitydaiiHBIX YHCEN HAa KOMITBIOTEPE: TeHEPATOp HAa OCHOBE CBUra PErHCTpa.

KayecTBeHHas Teopys AMHAMUYECKUX CHCTeM: AuddepeHiuaabHas MoieIb MasTHUKA
11 | c 3aTyxaHuem.

12 | KauectBeHHoe HUCCIEA0BAHUC NTUHAMHUYCCKUX CUCTEM.

Bonpocsl 11 npoBeAeHHs MPOMEXKYTOYHOM AaTTeCTAallMd B BHAE TECTUPOBAHUS
IIpeACTaBIICHbI B Tabuie 15.

Tabauua 15 — IIpumepHsblii nepeyeHb BOIPOCOB J1JIsl TECTOB

13 | CBozka pe3ynbpTaTOB KadeCTBEHHOTO HCCIIEIOBAHUS THHAMHYECKIX CHCTEM.

Ne /i [IpuMepHbIii epedeHb BOIPOCOB JUIsl TECTOB

JluHamuka GHOJIOTMYECKUX MOMYJISILUIA: MOJIeTIb MabTyca U JIOTHCTHYECKOE
14 | ypaBHeHnue (ypaBHeHHe DepXoibcTa).

JlnHamuKa OMOJIOTMYECKHX MOMYJISLHUi: Mozenb BoabTeppbl 1 ero MoauduKaum.
15 | MexBu10Basi KOHKYPEHIIHSI.

KosebaTenbHble MpoLecchl B XUMHHU: 3aTyXalOLIMe KOJIeOaHUs U He3aTyXalollue
16 | xomebaHusI.

17 HpeﬂeHLHHe LHWKJIbI: BBOAHBIC ITPUMCEPHI, KJIaCCI/I(l)I/IKaHI/ISI NPEACIIbHBIX TUKIIOB.

ABTokonebanus B QU3NUECKUX, XUMUICCKUX M OMOJIOIMYECKUX CUCTEMAX:
18 | KauecTBEHHOE PaCCMOTPEHUE aBTOKOJIe0aTE/IbHBIX CHCTEM U aBTOKOJICOaHHUI.

19 | Camoopranusarys 1 00pa3oBaHUE CTPYKTYP: PACIPEICICHHBIC CHCTEMBI.

20 | Camoopranusanus 1 odpasoBanue cTpyktyp: bproccenstop.

21 | ®pakTajasl B MaTEMATHKE.

Pa3zmepHOCTH (hpaKkTaioB: pa3MepHOCTb CaMOIOA00MsI, pa3MepHOCTD 10 Xaycaopdy-
22 | be3ukoBuuy.

23 | ®paxTansl B IPUPOE.

XaorHyeckoe MOBEICHHE TMHAMIYECKOE CHCTEM: JUCKPETHBIH aHAJIOT ypaBHEHUS
24 | depxronbeTa.

25 | XaoTuyeckoe MOBEICHNE JMHAMUYECKOE CUCTEM: YHUBEpcallbHOCTh Deiirendayma.

26 | XaoTnyeckoe MoBeJeHUE TMHAMUYECKOE CUCTEM: Ppa3jin4yHbIC 0T06pa)KCHI/I$L

27 | XaoTHueckoe MOBEICHUE TMHAMUYECKOE CUCTEM: CUCTEMA ypaBHeHI/Iﬁ ﬂopeHua.

28 | XaoTHueckoe MOBEICHIE THHAMITYECKOE CHCTEM: aTTpakTop Pecciepa.

29 | XaoTu4eckoe MoBEACHUE TUHAMUYECKOE CHCTEM: HCAaBTOHOMHAs CUCTEMA.

10.4. Meroguyeckue MaTepHalIbl, ONpPEICISIONINE IPOLEIYpbl OLICHUBAHHUSA YPOBHS
OCBOGHHSI JAWCHUIUTMHBI, COAEp)KAaTcs B JIOKAJbHBIX HOPMATHBHBIX akTax [ YAIL
perJaMeHTUPYIOIUX MOPSA0K U MPOLEAYpPY MPOBEACHUS TEKYIIEr0 KOHTPOJS YCIeBAEMOCTH U
IIPOMEXKYTOUYHOI! aTTecTanuu acnupanToB ['YAIL

11. Metonuueckue YKa3zaHus i aCHUPAHTOB 110 OCBOCHUIO JUCHUIIMHBL

11.1. Meronuueckue yka3aHus Ajsl aCIUPAHTOB 110 OCBOCHUIO JIEKLIMOHHOTO MaTepHraa

OCHOBHOE Ha3HAuYCHHE JICKIIMOHHOIO MaTepuaia — JIOTHYECKU CTPOIHOE, CHCTEMHOE,
ry0OKOe W SICHOE H3IIOKEeHHE ydueOHOro marepmana. HasHaueHue COBpPEMEHHOH IEKIUU B
paMKax AMCHMIUIMHBI HE B TOM, YTOOBI MOJyYHTh BCIO HH(OPMAILHMIO [0 TEME, a B OCBOCHHU
(yHImaMeHTanbHBIX TPOOJIEM JUCIMIUIMHBL, METOJOB HAYYHOTO TO3HAHUS, HOBEHIINX
JIOCTIKCHUI Hay4YHO#H MbICiH. B yueOHOM mporecce JeKUusl BBIIONHSICT METOM0IOIMIECKYIO,
OpraHU3aLMOHHYI0 U MH(POPMAIMOHHYIO (YHKIMHU. JIeKIUs pacKpbIBaeT MOHATHHHBIN anmapat
KOHKPETHOW 00JacTH 3HaHUs, €€ MPOOJIEMBI, JaeT IEIbHOE IMPEICTABICHHE O IHCIUILINHE,
[MOKa3bIBAET B3aUMOCBSI3b C IPYTHUMH JUCIUIUTHHAMH.

Ilnanupyemble pe3ysbTaThl IPU OCBOSHUHU acIIMpPaHTAMU JICKIIMOHHOI'O MaTepuasa:

— TOJyYCHHWE COBPEMEHHBIX, IIEJIOCTHBIX, B3aHMMOCBS3aHHBIX 3HAaHWH, YpPOBEHb
KOTOPBIX OIpEeAeseTcs IeJIeBOH YCTAaHOBKOM K KaXK0H KOHKPETHOH TeMe;

— TOJIyYeHHE OIbITAa TBOPUECKOI PabOThl COBMECTHO C MPEIOAaBaTENIeM;

— pa3BuUTHE NPO(ECCHOHATBHO-ICIOBBIX  KayecTB, JIIOOBHM K  IpEeaMETy |
CaMOCTOSATEIILHOTO TBOPYECKOTO MBIIUICHHSI.




— MOsIBJICHHE HE0OXOJMMOTr0 HHTEepeca, HEOOXOAUMOrO ISl CAMOCTOSITENIbHOM PaboThI;

— MOJyYeHHE 3HAHUA O COBPEMEHHOM YPOBHE DAa3BUTHS HAYKH M TEXHUKH H O
MIPOTHO3€ UX PAa3BUTHS HA OJMKANIINE TOMBL;

— HAYYUTHCS METOAMYECKH 00padaThiBaTh MaTepHan (BbLACIATH TJIABHBIC MBICIH U
MOJIOXKEHHs, TIPUXOJUTh K KOHKPETHBIM BBIBOAAM, MOBTOPSITH HMX B  Pa3IUYHBIX
(hopmyTHUpoOBKax);

—  MOJIyYeHHE TOYHOTO MOHMMAHMS BCEX HEOOXOIUMBIX TEPMHHOB U MTOHATHH.

JlekMOHHBI  MaTepuan MOXKET CONPOBOXKIATHCS JEMOHCTpAalMed ClIaiioB |
WCIIOJIL30BAHMEM PAa3[aTOYHOr0 MaTepuallia IpH IPOBEACHUUM KOPOTKMX JUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIbHBIX TEMATHK 110 JUCIUIIHHE.

11.2. Meroauyeckue ykasaHHs Ul aCUPaHTOB IO MPOXOXKACHUIO CaMOCTOSTEIBHON
paboTsI

B Xxole BBINOJNHEHHsS] CAaMOCTOSTENILHONW pabOThl, aCHHUPAHT BBIMONHIET paboTy IO
3aIaHHI0 M [P METOJMYECKOM PYKOBOJCTBE IpEHojaBatess, HO 0e3 ero HernocpeaACTBEHHOTO
y4acTHsI.

B mporecce BBINOJIHEHUSI CaMOCTOSATEIBHON paboThl, y acrnupanta (opMHPYyeTcs
1esecoo0pasHoe IIAHHPOBAHHE pabodero BpeMEHH, KOTOPOE MO3BOJISET eMy pa3BHBATh yMCHHS
1 HAaBBIKM B YCBOCHHH M CHCTEMATH3aLMH HPHOOPETAEMBIX 3HAHHUI, 00ECIeYnBACT BBICOKHI
YPOBEHb YCHEBACGMOCTH B MEpHOJ OOYYEHHS, HOMOTaeT MOJYYUTh HABBIKM IOBBIILICHUS
poQeCcCHOHANTBHOTO YPOBHSI.

11.3. Meroauueckue ykazaHusl AJs aCHMPAHTOB 110 MPOXOXKICHHUIO TEKYIIET0 KOHTPOJIS
yCHEBAaEMOCTH.

Tekyuii KOHTPOJIb YCIEBAEMOCTH IPEAyCMAaTPUBACT KOHTPOJb KauecTBa 3HAHHM
aCMUPAHTOB, OCYIIECTBISIEMbIH B TEUCHHE CEMECTpa C LEJbI0 OICHMBAHUS XOJa OCBOCHUS
JMCLUIIIHHBL.

B03MOXHBIE METO/IbI TEKYIIETO KOHTPOJIS YCIIEBaeMOCTH aCIIUPAHTOB:

—  YCTHBIH ONPOC Ha 3aHATHSIX;

— CHUCTeMaTHyecKas IPOBEPKa BBINOJIHEHUsI MHANBUAYAJIbHbBIX 3a1aHHUI;

—  3amuTa OTYETOB MO JIAOOPAaTOPHBIM paboTam;

—  TECTHpOBaHHUE;

—  KOHTPOIIb CAMOCTOSITEIIbHBIX PaboT (B MUCHMEHHOM WK YCTHOI (hopmax);

—  HMHBIC BH/bI, OIPE/IEiIsieMbIe MIPEIOIaBaTelIeM.

11.4. Meronuyeckue ykazaHUsl Ui AcClUPAaHTOB IO MPOXOXKICHHIO HPOMEKYTOUHON
aTTECTaIHH.

IIpomerxxyTounas aTTecTaIys ACTIUPAHTOB MpeyCMaTpUBaeT OLICHUBAaHHE
MIPOMEXKYTOUHBIX U OKOHYATEJbHBIX Pe3y/IbTaToB 00y4deHus rno aucuumuinHe. OHa BKIIOYAeT B
ceds:

— 3a4eT — 3T0 (opMa OICHKM 3HAHWH, MOIYYCHHBIX acIUpPaHTAMH B XOJE€ M3yUYCHUS
y4eOHON TUCLMIUTMHBI B LIEJIOM MIIM MTPOMEKYTOUYHAs (110 OKOHYaHHU CEMECTpPa) OLCHKA 3HAHUI
aCMMUPaHTOB MO OTAEIBHBIM pa3feiaM JUCHHUIUIMHBI (MOXYJs) C aTTECTALMOHHOW OLICHKOI
«3a4TEHOY» WIIH «HE 3aYTECHO».

JIuct BHeceHUs U3MEHEHUH B pabouylo MPOrpaMMy JHCIUILIMHBL

JlaTa BHECEeHUS
HU3MEHEHH U
JIOTIOJIHEHUH.

ITonmuces BHECTIETO
HM3MCHCHHUS

ConeprxaHne U3MEHEHHU U TOMOIHEHUH

JaTa u Ne

MPOTOKOITA
3acejaHus
Kagenpsl

IToamuce
3aB.
kageapoit




