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1. HEJIN U 3AJIAYUN OCBOEHUSA JUCLHUITIINHbI

Leanb aucuMIIMHBI
@opMHUpPOBAHUE Yy CTYACHTOB CHUCTEMBbl 3HAHUM, BKIIOYAIOIICH: METOJbl IMOCTPOCHUS
CTAaTUYECKUX U JHUHAMUYECKMX MOJENeH CJIOXHBIX CHCTeM, a TaKXe IMOJIXOIbl K
KOMITBIOTEPHOM UMUTAIIUN TAKUX CUCTEM C MCIIOJIb30BAHUEM COBPEMEHHBIX MIPOTPAMMHBIX U
WHCTPYMEHTAJIBHBIX CPEJICTB, MPEIOCTABISIEMBIX ITAKETAMHU ITPHUKJIATHBIX TTPOTPAMM.

3aaum JUCHUILIMHBI:
[TpuoOpeTeHne cTyneHTaMU YCTOMYMBBIX HABBIKOB M YMEHUM, MO3BOJISIONIMX BBIMOIHATH
MaTeMaTHYeCcKylo (opMaIu3aluio M3y4aeMoro IMpoliecca WU SIBJIEHUS, OCYILECTBISITh
BBIOOP METOMOJIOTHHM ISl TOCTPOEHUS BBIYUCIIMTEIIBHONW CXEeMbI pEIIeHUs TPUKIaIHON
3a7]aud, Peaju30BbIBATh MOJIEb C UCIIOJIb30BAHUEM CIEIUAIM3UPOBAHHOTO MTPOTrPAMMHOTO
o0OecrieueHusl, BBITMIOJHATh IMMOCTAHOBKY U TPOBEICHHUE BBIYUCIUTEIILHOIO JKCIIEPUMEHTA,
AHAJIM3UPOBATH MOJTYUYEHHbIE PE3YJIbTATHI.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OI1 BO
HuctinmummHa «MaTeMaTH4ecKoe M KOMITBIOTEPHOE MOJICTTUPOBAHHUE CIIOKHBIX CHCTEM»
BKJIIOUEHA B 00s3aTeNbHYIO0 yueOHOTo ruraHa. JJIsi OCBOEHUs MMCIUIUITMHBI O0ydaromuecs
WCTIONB3YIOT 3HAHUS, YMEHHUSI M BBl ACSATEIBHOCTU, CPOPMUPOBAHHBIE B IIpOIECCe
oOyueHusT B By3e (B paMKax BBICIIEr0O OOpa30BaHUs [0 HAIpPABJICHUSM IMOATOTOBKHU
OakamaBpuaTa WIM crenuanuTeTra). I yCBOGHHMS AUCHUILIMHBI OOy4YaeMBIH JTOJIKEH
obnagath 0a30BOW IMOATOTOBKOW W BJIAJIETh KOMIIETCHIIUSIMH, COBPEMEHHBIMU 3HAHUSMH
CrieIaincTa Win 6akaaaBpa.
DTOT KypC TECHO CBsI3aH C OCHOBHBIMU MATEMATHYECKUMU U UH(DOPMALIMOHHBIMU
JUCUUIUIMHAMM, U3YUYEHHBIMU paHee: TuddepeHiiuaibHble ypaBHEHUS, YpABHEHUS B YACTHBIX
MIPOU3BOJIHBIX, YHCIIEHHBIE METObI, SI3IKM M METOJbI IMPOTPAMMHPOBAHUS, IPUKJIATHOE
MporpaMMHOE oOecreueHrne, NpakTuKyM Ha OBM, KoMIbIOTEpHOE MOIEIUPOBAHUE.
OcBoeHre AUCIUIUIUHBI «MaTeMaTUYecKoe M KOMIIBIOTEPHOE MOICIUPOBAHHUE CIIOKHBIX
CUCTEM» SIBJIIETCS HEOOXOAMMOW COCTABIISIIONIENH [UJI MPOXOXKACHUS MPEAIUIIOMHON
MPAKTUKH, BBIMOJHEHUS HAYyYHO- UCCIIEIOBATEIBCKON pabOThl M HANUCAHUS BBIITYCKHOMU
KBATM(UKAIIMOHHON pabOThI (MATHUCTEPCKOM TMCCEPTAIINN).

3. KOMIIETEHIU OBYYAIOIIEI'OCA, ®OPMUPYEMBLIE B PE3YJIBTATE
OCBOEHUA JNCHUTIVIMHBbI U UHANUKATOPBI UX JOCTUXKEHUSA

3.1. YHI/IBepCELJ'IBHBIC KOMIICTCHIIMH 1 UHAUKATOPBI UX JOCTHUXKCHUS

Karteropus (rpymnmna) Kon n HaumeHoBaHust Kon n HaumeHoBaHMEe UHAMKATOPA

YHHBEPCATIbHBIX YHHBEPCAIIBHOM JIOCTH)KEHUSI YHUBEPCAITbHOM
KOMIIETEHIIN I KOMIIETEHLINU KOMIIETEHLINU
undefined undefined undefined

3.2 O6enpodeccuoHaIbHbIE KOMIIETEHIIMU U UHIUKATOPHI UX JOCTUKEHUS

Kareropus (rpynmna) Kon n HaumeHoBaHus Kon n HanmeHOBaHME UHINKATOPA

o01enpoghecCuOHATbHBI

o01enpodecCHoOHaITbLHOM

JIOCTIOKEHUS ob1enpodeccioHaaIbHOM

MpU pelIeHUHd 3a1ad B
obmactu
po¢heCCHOHATBLHOMN
JIeATEIbHOCTH

X KOMIIETeHLUI KOMITETEHLIUN KOMITETeHIINU
Teoperuueckue u | OIIK-3 Cnocob6en | UI-20I1K-3. Bnageer meTomonoruen
MPAKTUYECKUE OCHOBBI | pa3padaThIBATh MaTeMaTUYECKOTO  MOJEIUPOBAHMS,
npodeccuoHanbHON MaTeMaTU4YeCKHe MOJIENU | 3HAeT M YMEeT pealln30BbIBATH BCE
JesITeTbHOCTU U TPOBOJIUTH UX aHAJU3 | ITAIBI BBIYHUCITUTEILHOTO

9KCIIEPUMEHTA JUIS pelIeHHs 3aaad
npodeccnoHaITBbHON AeSITEITLHOCTH.

N-30I1K-3. 3HaeT MeTO/bl OIIEHKU
MOTPEITHOCTH pe3yJIbTaTOB
MOJCTTUPOBAHMS u TpaHuIl
MIPUMEHUMOCTH KOHKPETHBIX MOJIETICH,
a TakkKe TOAXOAbl K IPOBEPKE
aJICKBAaTHOCTHU pe3yJIbTaTOB




MOACINPOBAHMS.

NuadopmanmoHHo-
KOMMYHUKAIIMOHHbBIE
TEXHOJIOTUH
npogeccuoHanbHON
JesITeIbHOCTU

JUIS

OIlK-4 CniocobeH
KOMOMHHMPOBATH )51
aJanTUPOBATH
CYIIECTBYIOIINE
UHGOPMAITMOHHO-
KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH
perieHus
obnactu
npodeccnoHaITbHOU
JEATETBHOCTH C yYeTOM
TpeOoBaHU
UH(pOPMAIIMOHHOM
0e30MacHOCTH

1A
3agad B

NA-30I1K-4. HMwmeer npakTUUECKUI

ONBIT TPUMEHEHUSI  MPOTPAMMHBIX
CpEeICTB TUTSt MTOCTPOEHUS u
MpOrpaMMHOM peanuzanuu

MAaTCMaTHUYCCKHNX MO,I[CJ'IGfI.

4. CTPYKTYPA JUCHHUITJINHBI

OOmast TpyIOeMKOCTh AUCHUMUIUIMHBL cocTaBisieT 6.00 3aueTHbiXx eauHuIlpl, 216.0
AKaJEeMUUYECKUX YACOB.
1 —Nen/nn
2 — Tema (paznen) TUCIUIUIMHBI, KypcoBasi padboTa (ITpoeKT), MPOMEXKYTOUHAs ATTeCTALIUS
3 — Cemectp
4 — Buipl KOHTAKTHON paOOThI U TPYIOEMKOCTH (B aKaIEMUYECKUX YaCax)
4.1 — JI (JIexuun)
4.2 — JIlexkuuu B BUAE NPAKTUYECKOM MOATOTOBKHU
4.3 — 13 (ITpakTUueckue 3aHITUSA)
4.4 — T1pakTUUecKue 3aHITUS B BUJIE MPAKTUUECKON MOJATOTOBKU
4.5 — JIP (JTabopaTopHbie pabOThI)
4.6 — JlabopaTopHble paOOTHI B BU/IE MPAKTUIECKON TOATOTOBKHU
4.7 — UKP (Muas xoHTakTHas paboTa)
4.8 — KTO (KoHTpoJ1b TEOPETUYECKOTO OOYUYEHUS)
4.9 — KO (KoHTpoJsb Ha 9K3aMeHe)
5 — KoHTpoib (B akaeMUYECKHX yacax)
6 — CamocTtosiTenbHast padboTa (B akaJeMUYECKUX Yacax)
7 — DopMBbI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTHU
1 2 3 4 5 6 7
41 (424344 (45(46(4.7 (4849
1 BBenenue. 312 2 20 YcerHbli
OOmue OIIPOC TI0
BOIIPOCHI TeMe
METOJI0JIOTUHU nabopaTtopHOi
MaTeMaTHYCCKOI' pa6OTLI
ou «PazpaboTka
KOMIIBIOTEPHOTO rpa(bI/IquKoro
unTepdetica
MOACITIUPOBAHUSA IIOJIB30BATECIA
IS
pcaimn3anunu
MaTEMATHUYCCK
OYl MOJENH B
Matlaby». Tect
BXOJOHOI'O
KOHTPOJIA.
2 CroXHBIe 3 |4 4 20 VcTHbii




CHUCTEMBI:
KOHICITINU
MMOCTPOCHUS U
peanu3aiuu
MOJIEJICH.

OTIPOC 1O
Teme
abopaTopHOi
paboThl
«Pemenue
TIPUKITATHBIX
3a/1a4 B
IMOCTAHOBKE
ypaB-HEHHI C
YaCTHBIMU
pon3-
BOJTHBIMU B
PDE toolbox
TIIIIT
Matlaby.
KonTtponrsHas
TOYKA 10
KypCOBOMY
MPOEKTY.

0O0630p
COBPEMEHHOTO
CreIaIn3upoOBa
HHOTO
MIPOTPAMMHOLO
oOecrieueHust
IS
MOJECITUPOBAHUS
CHCTEM.

20

Vcerubii

OTIPOC TI0

TeMe
nabopaTopHO
paboThl
«Cucrema
WHXXEHEPHOTO
aHaIm3a
COMSOL
MULTIPHYSI
CS: perienue
TIPUKITa THBIX
3agad MKD2»

CroxacTuuecKkue
MOJENN.

20

VcrHbii

OIIpPOC IT0

TeMe
nabopaTopHOU
paboThI
«Mopenupona
HUE
CTOXaCTHYECK
HX MPOIIECCOB
U CHCTEM.

Monaenu ¢
3JIEeMEHTaMU
HEOIPEJIEIIEHHOC
TH.

0.3

35.7

63

YcrHbii
OIIpoC 10
TeMe
nabopaTopHOU
paboThI
«Mopuenu ¢
3JIEMEHTaAMU
HEOIPEJEIEHH
OCTHY.
Kountpoins un
3ammMTa
KYPCOBOTO
npoekTta. Tect
MIPOMEKYTOTH
oro
KOHTPOJIS.

Hroro

18.0

0.0

16.0

3.0

0.0

0.3

35.7

143.0

5. COAEP KAHUE IUCLHUITJINMHBI



5.1. Jlekuun

Noe 1/ HaumeHnoBaHue TeMbl Copepxanue TeMbl (pa3aena)
T (paznena)

1 Beenenue. O6mmue Bompocs | [TonsTue  Mojenu, CBOHCTBA  MOJEleH,  Ielu
METO/I0JIOTUH MOJIETUPOBAHUS, KJacCU(pUKAIUSI MaTeMaTHYECKUX
MaTeMaTHYECKOTO U | MOJIeIel, CXeMa BBIYUCIUTENIBHOIO 3KCIIEPUMEHTA,
KOMITBIOTEPHOTO BepuduKaus pe3yaIbTaTOB MOICTUPOBAHUS.
MOJICJINPOBAHUSI.

2 CrnoxHble cucTteMbl: | MaTemaTHyeckoe MOJCIMPOBAHME U  CHUCTEMHBIN
KOHLIETIIMU ToCcTpoeHuss U |aHanu3. Ilonstue cucrembl. ATpUOYTHI CHUCTEMBI.
peanu3alnuu Moaesen. CrnoxHass cucreMa. 3ajJauyd, BO3HUKAWOIIME IIpU

uccienoBaHun  cucteM. CHCTEMHBIA TOAXOA IpH
pelieHuy 3aaa4  MPOCKTUPOBAHMS U  peaau3aliuu
Moaenupyonmx cucreM. Kiaccudukanus MeToaoB
OTMCAaHMS CIIOXKHBIX CHCTEM B CHCTEMHOM aHaju3e.
SI3bIKM  KOHIIENTYaJIbHOTO MOJICTUPOBAHUSI CHUCTEM.
Knaccudukanus mateMaTHYECKUX MOJIENEH CHCTEM.
CraTuueckue ¢ JUHAMHUYECKHE MOJCIH CHUCTEM,
JIMCKPETHBIC U HETTPEPHIBHBIC.

O0630p COBPEMEHHOT'O
CHelaIu3UPOBAHHOTO

IPOTrPAMMHOT0 00eCTIeUeHUsI
JUTSI MOACTTMPOBAHUS CUCTEM.

O030p METOI0B, HCIOIB3YEMBIX ISl MOACTUPOBAHUS
MPOILIECCOB u SIBJICHUH. Meronomnorus
MaTeMaTnaeckoro moaenupoBanus 1 MK3. MKD kak
MaTeMaTUYEeCKUi ammapaT peaju3alud  Mopelei
CHCTEM.

CpencrBa BHU3YyaJIbHOTO MOJEIUPOBAHUS CIIOKHBIX
TUHAMUYECKUX  cucTeM. KOHEUHO- 3JeMEHTHbIE
CUCTEMBbl HAYYHBIX U  MHXXEHEPHBIX  PACUETOB.
Bo3MoOXHOCTH, CpaBHUTENbHAs  XapaKTEPUCTHKA,
ocobennoctu (PDE toolbox Matlab, ANSYS,
FLEX PDE, NASTRAN, COMSOL
MULTIPHYSICS). ITaker BU3YaJIbHOTO
MOJIETUPOBAHUS COMSOL MULTIPHYSICS.
OcHoBHble  npuHHMNbl  paboret ¢ COMSOL:
HAaBUTaTOp MoAelel, pabouas cpeda, 3aJaHHE
obiacrteif, NOCTAaHOBKA 3aJa4yd, WHUIMATU3ALMS
KpaeBbIX YCIIOBUHM, TeHepalusi CEeTKHU, pelIeHHe
MPOCTEUIINX 3a7ay, BU3yaJIU3alus pe3yIbTaToB,
BoipaxxeHnss 1 pynkmun B COMSOL. [Ipaktuueckoe
MO/JIEITUPOBAHUE B COMSOL, pelieHue
MysbTU(PU3nUeckux 3aaad. Cesszeb ¢ Matlab.

CroxacThdeckue MOJCIIN.

Opranuzanus ciaydyadHbIX OnyxmaHuii. MeTobl
Momnte- Kapno mist pemieHus TPUKIIAJAHBIX 3aj]ad.
Mopnenbs OpoyHOBCKOTO nBUXeHUs. Moaenb M3uHra.
Monenb UHAHCOBOM CUCTEMBI.

Monemn c JJIEMEHTAMU
HEOIIPEe/IeJICHHOCTH.

Opaxransl. Pasmeprnoctu. DpakTtanbl B NOPUPOIE.
OcHoBbl Teopuu nepkosisinuu. Kiierounslii aBTOMAT.
Heuerkue wMomenu. OO630p OCHOBHBIX — KJIACCOB
MOJIEIEN.

5.2. JlaGopaTopHble 3aHATUS

HaumenoBaHue TeMbl

COI[ep)KaHI/IC TCMBbI




Jlabopatopnass pabora Ne 1
«Pa3paboTtka rpaduueckoro
nHTepdeiica mob30BaTENS IS
peanuzanuu MaTEMATUYECKON
mozenu B Matlab»

JlabopatopHbie pabOTHI MPEAINOIAraloT BBIITOJTHEHUE
WHJIUBUAYAJIBHBIX 3aJaHUN IO  COOTBETCTBYIOLIUM
TeMaM JUCUMIUIMHBI C UCIIOJIb30BAHUEM BO3MOXHOCTEHN
MaTeMaTU4YeCKNX MpukiIagHbix mporpamm  (ITIIIT
Matlab, INITIT COMSOL MULTIPHYSICS).
JlabopatopHbie pabOTHl  BBIMOJHSIOTCS CTPOrO B
COOTBETCTBUU C BBIJAHHBIM IPENOAABATEIEM 3aJaHUEM
U BApPUAHTOM. 3aBEpUIAIONIMM 3TAllOM BBIIIOJIHEHUS
paboTtel  sBisercs  odopmieHue  ordyera. OTyer
obopmIIsieTCsl  KaXXIAbIM CTYJIEHTOM B  OTIEIbHOM
terpaan. OTYET CONEPXKUT: JUCT 3aJaHus, pasfen,
coAepKaIINi TEOPETUUYECKUE OCHOBBI
COOTBETCTBYIOLIETO pa3jiena Kypca, BKItoUas pacyeTHbIe
(GhopMyIbI OCHOBHOTO METOJIa U PACYET IMOTrPELIHOCTH
METOJa, pa3fieN, CoePKAIIUA OMUcaHue MPOTrPaMMHON
peanu3aluu: JUCTUHT MPOrpaMMHOIO OJoKa, paszfen,
COACPKAIIMI ONHCAHUE PEe3YJIbTATOB, IMOJIYUYEHHBIX C
ucrojb3oBanueM Bo3MmoxHocted [TIITIT Matlab wmm
IIIIT COMSOL MULTIPHYSICS.

JlaGopatopnass pabora Ne 2
«Peanuzauus
JTETEPMUHUPOBAHHBIX MOJIENEH B

PDE toolbox IIIIIT Matlab»

JlabopatopHbie pabGOTHl MPEANOIAraloT BBITOJIHEHUE
WHIUBUAYAIBHBIX 3aJaHUl IO  COOTBETCTBYIOIIMM
TeMaM JTUCUUIUIMHBI C UCIIOJIb30BAHUEM BO3MOXHOCTEH
MaTeMaTH4YeCKuX  mpukiaaHeix nporpamm  (TTITIT
Matlab, ITITIT COMSOL MULTIPHYSICS).
JlaGopaTopHble pabOTHI  BBIMOJHAKOTCS CTPOTO B
COOTBETCTBUHU C BBIJAHHBIM IIpENofaBaTeIeM 3aJaHuEM
U BapUAHTOM. 3aBEpIIAIOIIMM 3TAllOM BBITOJIHCHUS
paboTtel  siBisiercst  opopmieHue  oryera.  OTyer
ohopMIIsieTcsl  KaXAbIM  CTYJ€HTOM B  OTJEJIbHOU
terpagu. OTYET COMEPXKUT: JIUCT 3aJaHus, pas3fen,
CcoJiepKaIun TEOPETHUUYECKUE OCHOBBI
COOTBETCTBYIOIIETO pa3/iena Kypca, BKIoUas pacueTHbIE
(opMyJIbI OCHOBHOT'O METOJAa U PACyeT MOTPEIIHOCTU
METOJa, pa3fieN, CoAepKAIIUA onMrcaHue MPOrpaMMHOM
peanu3anyy: JUCTUHT TPOTPAaMMHOTO OJ0Ka, pasfen,
COACpKAIIMI OIMKMCAaHWE PEe3yIbTAaTOB, IOJIYYEHHBIX C
ucrojgb3oBanueM Bo3MmoxHocted [TITIIT Matlab wmm
[IITIT COMSOL MULTIPHYSICS.

JlaGopatopnast pabora Ne 3
«CucreMa WHXEHEPHOTO aHaJIM3a
COMSOL MULTIPHYSICS:
pellleHne  MPUKIAAHBIX  3a7a4
MKD»

JlaGopaTopHbie pabOTHl MpPEeAnojIaraloT BBIIOJIHEHUE
WHIUBUAYAIBHBIX 3aJaHUN 1O  COOTBETCTBYIOIINM
TeMaM JTUCUUIUIMHBI C UCIIOJIb30BAHUEM BO3MOXHOCTEH
MaTeMaTUYEeCKUX  TpUKIagHbIX  mporpamm  (ITIIII
Matlab, ITITIT COMSOL MULTIPHYSICS).

JlaGopaTopHble pabOTHl BBIMOJHAKTCS CTPOTO B
COOTBETCTBUU C BBIJAHHBIM IpENojaBaTeeM 3aJaHueM
U BapUAHTOM. 3aBEpPIIAIOIMIMM 3TAllOM BBITIOJIHEHUS
paboTel  sBisieTcs  odopmiieHue  oTtdyeta. Otuer
obopMITsIeTcsl  KaXAbIM ~ CTYJEHTOM B  OTJEIbHOM
terpaan. OTYET CONEPXKUT: JUCT 3aJaHus, pasfen,
CoJIep KAl TEOPETUUECKUE OCHOBBI
COOTBETCTBYIOIIETO pasz/iena Kypca, BKIItoUas pacueTHbIE
(OopMyJIbI OCHOBHOT'O METOJA M PACUYET MOTPEIIHOCTU
METO/1a, pa3/es, COAEPKAIINI ONMMCAaHNEe MPOTPAMMHOMN
peanu3alMu: JUCTUHI MPOrPaMMHOIO OJ0Ka, pasfen,




COJZIEpXKAIIMK ONMCAaHUe PE3yIbTATOB, TMOJIYUYEHHBIX C
ucrnoiip3oBanueM Bo3MmoxkHocrer [IITIT Matlab wnu
TITTIT COMSOL MULTIPHYSICS.

JlabopaTopHas Ne 4
«MopenupoBaHue
CTOXACTUYECKUX

CUCTEM»

paboTta

IIpoHueccoB )41

JlaGopatopHble pabOThl MPEAIoiIaraloT BbIIOJIHEHNE
UHAVBUAYAJIbHBIX  3aJaHUM 1O  COOTBETCTBYIOLIUM
T€MaM JMCLUUIUIMHBI C UCIOJIb30BAHUEM BO3MOXKHOCTEN
MaTeMaTU4YecKux npukiaaHeix nporpamm  (ITIIIT
Matlab, INITIT COMSOL MULTIPHYSICS).
JlaGopaTopHble pabOTHl BBINOJHSAIOTCSI CTPOTO B
COOTBETCTBUU C BBIJAHHBIM IpENoAaBaTeNIeM 3aJaHUuEM
U BapUAHTOM. 3aBEPIIAIOIIMM 3TANlOM BBITTOJHEHUS
paboter  sBhseTcss  opopmiieHne  otuera. Otuer
obopmiIsieTcsl  KaXIbIM  CTYJIEHTOM B  OTIEIbHOM
terpagu. OTYeT CONEPXKUT: JUCT 3aJaHMsl, pas3zed,
cozepxKaluin TEOPETUUECKHE OCHOBBI
COOTBETCTBYIOUIETO paszjiena Kypca, BKItoUas pacueTHbIe
(GhopMyITBI OCHOBHOTO METO/Ia U PACYET IMOTPEIIHOCTH
METOJ1a, pa3les, COAEpKaIMi ONMCaHue MPOTPAMMHOMN
peaiau3alnuu: JUCTUHI NPOrpaMMHOTO OJioKa, paszed,
colepXKalluil ONUCaHUE pe3yJbTaTOB, IOJYUYEHHBIX C
ucnosb3oBaHueM Bo3mokHocted [IIIIT Matlab wnmm
[IITIT COMSOL MULTIPHYSICS.

Jlabopatopnass pabora Ne 5
«MopgenupoBaHue  CHCTEM c
9JIEMEHTAMH  HEOTIPEIEIIEHHOCTH
(ppaxramsi, MEPKOJISALS,
KJIETOYHBIM aBTOMAT, HeYeTKas
MO/JIETIb )»

JlabopatopHbie pabOTHl MPEANOJIAraloT BBITOJIHEHUE
WHIVUBUAYAJIBHBIX 3aJaHUN 1O  COOTBETCTBYIOLIUM
TeMaM JUCUMIUIMHBI C UCIIOJIb30BAHUEM BO3MOXKHOCTEH
MaTeMaTU4YeCKNX  mpukiIagHbix mporpamm  (ITIIIT
Matlab, INITIT COMSOL MULTIPHYSICS).
JlabopatopHbie pabOTHl  BBIMOJHSIOTCS CTPOrO B
COOTBETCTBMHU C BBIAAHHBIM IPENOAaBaTEIEM 3aJaHUEM
U BApUAHTOM. 3aBEpUIAIONIMM 3TAllOM BbIIIOJHEHHS
paboTtel  sBHsercss  opopmieHue  ordyera. OTyer
ohopMIIsieTcsl  KaXAbIM ~CTYJIEHTOM B  OT/EJIbHOU
terpaan. OTYET CONEPXKUT: JUCT 3aJaHus, pasfen,
coAepKaIINI TEOPETUUYECKUE OCHOBBI
COOTBETCTBYIOLIETO pa3jiena Kypca, BKIto4as pacyeTHbIe
(GbopMyIIbI OCHOBHOTO METOJlda U PACYET IMOTrPELIHOCTH
METOJa, pa3fieN, CoAepPKAIIUA OMMcaHue MPOTrPaMMHON
peanu3aluu: JUCTUHT MPOrPaMMHOTO OJ0Ka, paszfen,
COACPKAIIMI ONKMCAHUE PEe3YJIbTATOB, IOJIYYEHHBIX C
ucrojb3oBanueM Bo3MmoxHocted [T Matlab wmm
IIITIT COMSOL MULTIPHYSICS.

6. CAMOCTOSTEJIBHASI PABOTA

Ne | HaumeHoBaHue TeMbI Coneprxanue Temsl (pas3zaena) TpynoemkocTh
/11 (paznena) B
aKaJeMHYECKHUX
gacax
1 Benenue. O6mwue | CamocrositennbHass  pabora mno  Teme | 20
BOIIPOCHI METOJIOJIOTHH | TaOopaTopHOM padboThl. CamocTosTenbHas
MaTeMaTU4YeCKOoro U | paboTta 1o TeMe KypcoBOro MpoeKTa.
KOMITBIOTEPHOTO
MOJCITUPOBAHMUS.
2 Cnoxnple  cuctemsbl: | CamocrosiTenibHast  pabora 1o  Teme | 20




KOHIIEIIUHA nmabopaTopHoit paboTel. CamocTosTeIbHaS
MOCTPOEHUS 1 | paboTa 1o TeMe KypCcoBOI'0O IIPOEKTa.
peanu3aly MoJIesIeH.
O630p coBpemenHoro | CamocrositeibHast ~ pabora 1o  Teme | 20
CrielMaaIu3upoOBaHHOrO | TabopaTopHOoit padboThl. CamocTosTeIbHas
MIPOTPAMMHOTO paboTa Mo TeMe KypcoBOTO MPOEKTA.
oOecrieueHust JUTSE
MOJIEITUPOBAHUS
CHCTEM.
4 CroxacThueckue CamocrostensHas  pabora mno  Teme |20
MO/IEJIU. nmabopatopHoit paboTel. CamocTosTelbHAs
paboTa 1o TeMe KypcoBOro IMpOeKTa.
5 Monenu ¢ anementamu | CamocTosiTenbHas pabota 10 TeMe | 63
HEOIPEIeJIEeHHOCTH. nmabopatopHoit paboTel. CamocTosTeNlnbHas
paboTa 1o TeMe KypcoBOTr'0O ITPOEKTa.

7. OBPA3OBATEJIBHBIE TEXHOJIOT'MN

B cootBerctBun ¢ tpedboBanusimu @I'OC BO no nampasieHuto noarorosku 01.04.02 —
«ITpuxknamnass MaTemMaTuka U WHPOPMATHUKA» peaau3alus KOMIETEHTHOCTHOTO IOIX0/aa
MpeaycMaTpUBaeT I[MIMPOKOE MCIOJIb30BAHME B yuyeOHOM IIpollecceé AKTUBHBIX U
MHTEPAKTUBHBIX (OPM MPOBENCHUS 3aHATHI B COUYETAHUU C BHEAYJIUTOPHON paboToOil ¢
1IEIbI0 GOPMUPOBAHMS M Pa3BUTHS TPOGECCHOHATBHBIX HABBIKOB O0YJaFOIIIMXCHI.
ITpu mpenomaBaHuM OUCHUIUIUHBI «MaTeMaTHYECKOE UM KOMIIBIOTEPHOE MOJEITUPOBAHUE
CIIOKHBIX CHCTEM» HCIOJIB3YIOTCS KaK TpaaUlMOHHBIE (JIEKIUs, IMpoOJieMHas JIEeKIIus,
JIEKIUS- CEMUHAP), TaK M WHHOBALIMOHHBIE TEXHOJIOTMHU (IIPUMEHEHHE MYJIbTUMEIUNHOTO
MPOEKTOpPa, CEMHHApP- JTUCKYCCHS, «MO3TOBOM IITYpM», «METOJ IMPOEKTOB», BO3MOXXHO
HCII0JIb30BAHUE pecypcoB ceTu Internet u 37IeKTPOHHBIX Y4EOHUKOB). JICKIIMOHHBIE 3aHSATUS
MPOBOMSTCS C UCHOJIB30BAHUEM TPAJAUIIMOHHOW, AKTUBHOM W WHTEPAKTUBHOU (opMm
oOyuenus. JlabopaTopHble 3aHATHS TIPOBOMSTCS C HCIOJIb30BAHUEM AKTUBHBIX U
MHTEPAKTUBHBIX (DOPM OOyUECHHUS.

8. OHUEHOYHBIE CPEJCTBA JJISI TIPOMEXYTOYHOM ATTECTAIIUA
Onucanue nmokasaTeiaei U KpUTEPUEB OLIEHUBAHUS KOMIIETCHIIMM HA Pa3JIMYHbIX 3Tanax MUX
dhopMHUpOBaHUS, OMMCAHUE IIIKAJI OIEHUBAHUSI, TUIIOBbIE KOHTPOJIbHBIE 3aJJaHUSI WM WHBIE
MaTepualibl, HeOOXOAUMBbIE [JI1 OILEHKU 3HAHUN, YMEHMI, HaBBIKOB, XapaKTEepPU3YIOIINX
3Tanbl POPMUPOBAHUS KOMIIETCHIIMH, a TaK K€ METOAMYECKUE MAaTepUAIIbl, ONPECIISIONINe
MpOLIeyphl OIEHWBAHUS 3HAHWH, YMEHU W HABBIKOB OTpPaXXeHbI B (DOHJE OIEHOYHBIX
CPEACTB IO IHUCIUILINHE «MaTtemMaTuyeckoe M KOMIBIOTEPHOE MOAEIUPOBAHMUE CIIOKHBIX
CUCTEMD.

Tekymuii KOHTPOJIb 3a AYIUTOPHOM U  CaMOCTOSITEIbHOW paboToil  0o0ydaembIx
OCYIIIECTBJISETCS BO BpeMsl MPOBEICHMUS JIEKIIMOHHBIX U JIA0OpATOPHBIX 3aHSATUM
IIOCPEICTBOM YCTHOTO OIPOCA MO KOHTPOJIBHBIM BOIIPOCAM COOTBETCTBYIOLIETO pasiena, a
TaKXe€ MPOBEPKU OTUETOB MO JIabopaTOpHbIM paboTam. I[IpoMexyTOUYHBI KOHTPOJIb
OCYIIIECTBJISIETCSl [1BA pa3a B CEMECTp B BHUAE NOABEICHHUS HUTOTOB CHAYM TEKYILIUX
nabopaTopHbIXx padoT. IIpoMexyTOUYHBINE KOHTPOJb OCYIIECTBIISIETCS IOCHE YCIEIIHOTO
MIPOXOKIEHUS CTYJIEHTAMU TEKYILIEro KOHTPOJIS B BUIE 9k3aMeHa. OLeHOYHbIE Cpe/icTBa IS
TEKYILIEro KOHTPOJISl YCIEBAEMOCTH U [JI1 MNPOMEKYTOYHOW aTTECTAlMU: OaJlIbHO-
PEUTUHIOBAs CUCTEMA OLIEHKU 3HAHUM YUAIIUXCS.

KypcoBoii mpoekT BBINOJHIETCS IO TeMe, MpeIoKeHHON mpenogaBateiaemM. OOiee
HAITPABIIEHUE U TEMATUKA KYpCOBOIO MPOEKTA OMPEAENAIOTC NHANBUAYATIBHO I KaXA0r 0
crynenta. IlpemnoxxkeHHass TemMa MOXKET OBbITh 3aMEHEHAa Ha JpPYyrylo TeMy WU
MoAuGUIIMPOBAHA TOJIBKO MO COTIACOBAHMIO C IIPETIOIaBATEIEM, BEAYIIIUM JUCIUTIINHY.
[Tpu mnpemyiokeHUU CTYIAEHTOM COOCTBEHHON TEMAaTHMKU OH TIPEABSBISIET HE TOJIBKO
(GOpMYIMPOBKY, HO U MaTeMAaTHYECKYIO IMOCTAHOBKY 3a/lauyM, OTBEYAIOIIYI0 TpPeOOBAHUIO
KOPPEKTHOCTH U COOTBETCTBYIOIIYIO IO CIIO)KHOCTU TIPUBEJIEHHBIM HHUXE BapuaHTaM



3agaHuil. Tema KypcoBOTO MPOEKTa MOXKET ObITh KOCBEHHBIM MJIM MPSIMBIM 00pa3oM CBsI3aHA
C TEMAaTUKONH Marucrepckoi mguccepraunu. KOHKpeTHass Tema KypCOBOTO ITPOEKTa
dbopmynupyercss CTYAEHTOM HHAMBUAYAJbHO U YTBEP)KIAETCS B CpPOK 10 15 ceHTAOps
TeKyIero yueOHoro cemecrpa. Janee, Kak mpaBWiIo, TeMa M3MEHEHHUIO HE ITOIC)KUT.

Tema KypcoBOTo MPOEKTa AOJDKHA OTPaKaTh CHEIU(PUKY: TOCTAHOBKHU MPUKIATHON 3a/1a4uu,
METOAa €€ PpEUIeHUS W peaau3alid MaTeMaTHYeCKOW MOJEIM C HCIOJIb30BAHUEM
MHCTPYMEHTAJIBHBIX CPEACTB MaTeMaTHYeCKUX mnakeroB. Mcxons wu3 uened u 3aaad
KYpPCOBOTO TMPOEKTHPOBAHUS IO JUCHUILIMHE «MaTeMaTH4eckoe U KOMITbIOTEPHOE
MOJICIUPOBAHUE CJIOKHBIX CHCTEM» PEKOMEHIYIOTCS Cleayromue (OpMYJIUPOBKH TeM
KYPCOBBIX MPOEKTOB: «Perenne mpukiagHoi 3a0a4u ... MOJEIMpOBaHue B cpenax Matlab-
COMSOL», «MopenupoBaHue Tpoliecca.... peanmsaius B mnakertax Matlab- FlexPDEy,
«KoHeuHo- 37IeMEeHTHOe MOoAenupoBaHue .... B ...: peanmuzauumss B [IIIIT Matlaby,
«cnonw3oBanne nHcrpyMeHTapus nakera COMSOL Multiphysics... ais MoaenupoBaHUs
nporecca ...», «lIpoexkTupoBaHue W peanusaius MoAeTu ... B cpeme ...», «CeTrouyHoe
peleHre 3aJauyd MOJEIUPOBAHMS ... B cpeae ...», «MoaenupoBaHUE ... XapaKTEPUCTUK
mpoiiecca ... Ha OCHOBE CETOYHBIX METONOB», «PelleHue 3agaud ... ¢ UCIOJIb30BAHUEM
MPOTrPaMMHBIX UHCTPYMEHTOB» U T.II.

[TprMepHbBIEe TEMATUKH KYPCOBBIX ITPOCKTOB:

— MaTeMaTHYECKOe MOJETUPOBAHME MPOIIECCa TETIONPOBOTHOCTH C YUETOM 3aIa3bIBAHUS
110 BPEMEHH,

— MOJIEJIMPOBAHME CTAIIMOHAPHON TEIUIONPOBOJHOCTU TMpPU BO3ACHCTBUM HA OOBEKT
COCPEIOTOUYECHHOT'O HCTOYHUKA;

— CETOYHOE MOJICTTMPOBAHME MTPOIECCa HECTAIIMOHAPHOM TEIIIOTPOBOHOCTU TBEPAOTEIIbHBIX
cper;

— KOMIIBIOTEPHOE MOJICIMPOBAHME CTAllMOHAPHOW TEIIOMPOBOAHOCTH B  YCIOBUSIX
KOHBEKTUBHOT'O TEIJIOOOMEHaA;

— MOJICJIMPOBAHME CTAIIMOHAPHON TEIUIONPOBOIHOCTH IS CpPed C HEJIMHCHHBIMH
TETUTIO(PU3NYECKUMU XapPaKTEPUCTUKAMU;

— MOJISTMPOBAHNE HETTMHEHHBIX BOJTHOBBIX IIPOIIECCOB;

— MOJISIMPOBAHUE MPOLIECCOB TUMA «PeaKIusi-TU(PPy3usI-KOHBEKIII;

— MaTeMaTU4YeCKOe MOJETMPOBAHME JMHAMUKH IPOLIECCa TEIUIONPOBOJIHOCTU B CILIOIIHOM
cpere;

— MaTeMaTHYeCKOe MOJICTIMPOBAHNE pacClpelelieH!s] MOTeHIMajda II0Js, CO3JaHHOTO
CHUCTEMOMU 3apsI0B;

— YUCIJIEHHOE PELIeHHE OJHOTO KJlacca MOAETbHBIX 3aa4 TEOPUU YIIPYTOCTH;

— MOJIEIIBHOE PEIIeHHUE 3a1a4 JIEKTPOCTATHKH;

— pelleHre MPUKIAIHBIX 33/1a4 B TTOCTAHOBKE YPaBHEHUN C YACTHBIMH ITPOW3BOIHBIMU IS
obiracteii ¢ KpUBOJIMHEHHBIMH T'PAHHUIIAMU.

DK3aMeH chaeTcss B KOHIE yuyeOHoro cemecrpa. dPopma ciauym 3K3aMeHa — IMUCbMEHHas.
Heob6xoauMbIM ycioBHEM JIOMYCKa HA 9K3aMeEH SIBIISIETCS caua BcexX JabopaTOpHBIX paboT.
DK3aMEHAIMOHHBIN OUJIET COAEPKUT TEOPETUUYECKHUE BOIPOCHI M KeHC- 3aaHKe. DK3aMeH
MPOXOJUT B MIUCBbMEHHOU (pOpMeE C MOCIIEAYIONMEH NHANBUTYIBHOM Oecemoi mpernogaBaTers
¢ 9k3aMmenyromuMcs. Ha miucbMeHHy1o paboTy Ha1 OMIeTOM OTBOAUTCS 2 aKal. yaca.
Kputepun onenku sk3amena. Kaxaplil MyHKT OLIEHEH OIpeIeIeHHbIM KOJINYECTBOM OAJIIOB,
JI0 Haualjla 9K3aMeHa MPernoaBaTelib 0O3BYUYUBAET U OTOOpaXKaeT Ha JIOCKE HIKaJIy MepeBojia
0a/uTOB B TPaAWIIMOHHYIO TATUOAIIbHYIO OlleHKY. [Ipm M3II0XKeHHMM OoTBeTa Ha BOIPOC
CTYIEHT JOJDKEH IaTh Pa3BEPHYThIE OTBETHI HA TeOpeTUYecKue BOMPOChl. CTYIEHT JOJIKEH
MPOAEMOHCTPUPOBATh OPUEHTAIMIO B MaTepHuase, INyONMHY 3HAHUM, MEXIUCIUIUIMHAPHBIE
CBSI3U, BJIaJICHHE CIIEIIUAIbHBIMU 3HAHUSIMU COTJIACHO MPOTPAMMHOMY MaTepHUally.

NTorosast onieHka BBICTABIISIETCS CTYACHTY C YUYE€TOM OOIIEro peHTHUHra Mo JUCHUILIMHE U
HaOpaHHBIX 3a ceMecTp OaTOB, BKIIIOYAs OAJUIBI 32 TIOCEIICHUE 3aHSTHH.

Y4eOHO- METOANYECKOe OO0ECIIeYeHNEe CAMOCTOATEIbHON pPabOTHl CTYAEHTOB: OCHOBHAS H
JIOTIOJIHUTEIIbHAS TUTepaTypa, opunaibHble pecypchl cetu Internet, ycTaHOBIIEHHOE B By3€
MporpaMMHOe oOecTeueHue.



ITpumepHBIE BOIPOCHI K 9K3aMEHY:
1. Ilonsitue Mmoaenu, CBOMCTBA MOJIENIEH, LIEIU MOJIETTUPOBAHUS.
2. OO0111ee MPUHITUIIBI IIOCTPOSHUS MaTeMaTHYeCKuX Moeneid. Kimaccudukanms Mmoaesei.
3. CxeMa BBIUMCIUTEIBHOTO IKCIEPUMEHTA, BepU(PUKALIMS PE3YJIbTATOB MOACIUPOBAHMUSI.
4. TTpuHIUIBEl MoAeUpoBaHus. [TpuMepbl MaTEMaTUUECKUX MOACIIeH (DU3NUECKUX CHCTEM.
5. MopaenupoBaHue U CUCTeMHbIN aHau3. CII0)KHBIE CUCTEMBI.
6. O0630p METOAOB, WHCIOIB3YEMBIX [JIi MOJEIUPOBAHMS IPOLIECCOB U  SBIICHUU.
Meroponorusi Marematuueckoro mojeiaupoBanus u MK3D. MKD kak Martematudeckuit
anmnapatr peain3aluyu MOJIEJIeH CUCTEM.
7. JeTepMUHHPOBAHHBIC MOJIEIN, ONTMChIBaeMble Tud(epeHIInaIbHBIMU YPaBHEHUSIMHU.
8. TlakeThl TPUKIATHBIX MPOTPaMM KOHEUHO- 3JIEMEHTHOTO MOJICITUPOBAHUS CIIOKHBIX
CHUCTEM: BO3MOXHOCTH, CpaBHUTEIbHAS XapaKTEPUCTHUKA, OCOOEHHOCTU (XapaKTepUCTUKA
nakera COMSOL).
9. OcCHOBBI METO/a KOHEUYHBIX 37eMeHTOB. CucremMa Oa3MCHBIX M BECOBBIX (YHKIIMH.
KoneuHo-3rmeMeHTHAS anmpoKCUMaIus perieHnii muddepeHImaiIbHbIX ypaBHEHUH.
10. Meron MoHrte- Kapno kak MeToa MOAECIUPOBAHUS CTOXAaCTUYECKUX SBJICHUH U
MPOLIECCOB.
11. Mopaenu ¢pakTaabHBIX CUCTEM U ITporieccoB (ppakTall u ppaKkTaabHasS pa3MEPHOCTH).
12. OcHOBHBIC TTOHSTHUS TEOPUHU TTEPKOIISAIIAH.
13. OCHOBBI HEYETKOTO MOJICTTUPOBAHUS.
14. KneTrouHslii aBTOMAT.

9. YYHEBHO- METOANMYECKOE 1 NTHOOPMALIMOHHOE OBECIIEYHEHUE
ANCHUITJIMHBI

a) IuTepatypa
1 Hanunos, A. M. MaTtemaTudeckoe U KOMIBIOTEPHOE MOJIECTUPOBAHMIE CIOKHBIX CHCTEM
[DnexTponHBIi pecypc] : yuebHoe mocodue / A. M. [lanmnos, M. A. I'apekuna, 3. P. Jlomke.
— DJEeKTPOH. TeKCTOBbIe NaHHble. — [lensa : [leH3eHckuii rocy1apcTBEHHbIA YHUBEPCUTET
apXUTEeKTypbl U cTpouTenbeTBa, DbC ACB, 2011. — 296 c. — 978-5-9282-0733-5. — Pexxum
nocrymna: http://www.iprbookshop.ru/23100.html
2 Hepcecanu, A. A. MMurtainmonHoe MoIeIMpoBaHNEe MHPOKOMMYHHKAIIMOHHBIX CETEH W
YCTPOMCTB : yueOHoe mocodue / A. A. Hepcecsni. — Mocksa : At [Iu Ap Meaua, 2022. —
113 c. — ISBN 978-5-4497-1708-5. — Texkcr : anekTpoHHbIi // L{ludpoBoii odpa3oBaTenbHBIN
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/122222.html
3 YucneHHbIE METOIBI: HCIIOJIB30BaHUE WHCTPYMEHTAIBHBIX CPEACTB U peain3arius
anroputmMoB Ha 0Oasze I[IIIII MATLAB [OnekTpoHHbIii pecypc]: yueb. mocobue/ A. T.
Macnosckas, A. B. [TaBenbuyk ; AMI'Y, ®MuMl. - biaarosemenck : M31-Bo AMyp. roc. yH-
Ta, 2016. - 212 c. http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7430.pdf
4 IMTaBnoBckuit, FOpuit Hukonaesuu. Mmurtanmonnoe moaenupoBanue [Tekct]: yueO.
nocobue: morn. HMC/ 1O. H. ITaBnosckuii, H. B. benorenos, FO. U. bpoxackwmii. - M. :
Axanemus, 2008. - 236 c.
5 Cripenkuii I''A. MoaenupoBanue cucteM. Hacth 3 [DNeKTPOHHBIN pecypc|: yuyeOHoe
nocobue/ I A. Crpipeukuii. — DJEeKTPOH. TEKCTOBbIe gaHHble. — HoBocuOupck:
HoBocubupckuii rocynapcTBeHHbIM TexHUYeckui yHuBepcuter, 2010. — 95 c. —
978-5-7782-1734-8. — Pexum gocryma: http://www.iprbookshop.ru/44964.html
6. Macnosckas A.I'. MatemaTudeckoe U KOMITBIOTEPHOE MOJIETUPOBAHUE CIIOKHBIX
CHUCTEM: METOJMYECKHE PpEKOMEHIAlMM K BBIIMOJIHEHUIO KypcoBoil pabotei/ A.T.
Macnosckast — bimarosemeHck: Amypckuii roc. yH-T, 2017. — 40 ¢. Pexxum goctyma: http://
irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7697.pdf
7.MaTtemaTnuecKoe U KOMIBIOTEPHOE MOJAETUPOBAHHUE CIOXKHBIX CUCTEM : CO. yuel.- MeTO/I.
MatepuaiaoB s HampabieHuss noarotoBku  01.04.02  «IIpuknan. MaremMaTuka U
unpopmatukan/ AmMI'Y, ®MuM; coct. A. I'. Macnosckas. - biaarosemienck: M3a-so Amyp.
roc. yH- Ta, 2017. - 18 c. Pexmm pmocryna: http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/7911.pdf
8. Macnosckas  A.T. Anmpokcumanuss  QyHKIMid B 3amadax  oOpaboTku
9KCIEPUMEHTAIBHBIX JAHHBIX [DIEKTPOHHBIN pecypc] : yued. mocodbue / A. I'. MacnoBckas ;



Awmyp. roc. yH-T, @ak. maTemaTuku U nHbpopmatuku, Kad. MaT. ananmsa u MomeTmpoBaHuUs.
- bnarosemenck : AmI'Y, 2021. - 20 c. http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/11701.pdf

9.Macnosckass A.I'. YuciaeHHble METObl peELIEHUS OOBIKHOBEHHBIX TU(ddepeHIInaTIbHbIX
ypaBHEHHUH [DIIeKTpOHHBINA pecypc] : yueb. mocobue / A. I'. MacnoBckas ; AMyp. Toc. yH-T,
@ax. wmarematukn u wuHGopMmaTuku, Kad. Mar. aHanm3za W MOAETUPOBAHMS. -
bnarosemenck : AmI'Y, 2021. - 47 c.  http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/11700.pdf

10.Macnosckass A.I'. UwucnenHas obpaboTka 3KCIEepUMEHTAJIbHBIX AaHHBIX. Dypbe- u
BEUBJICT- AaHAIM3 BPEMEHHBIX PSAAOB [DIEKTPOHHBIN pecypc| : MPaKTHKYM ISl HAIlpaBJICHUS
noaroroBku 01.03.02 "Ilpuknagnas matematuka u mHpopmatuka"/ A. I'. MacmoBckas ;
AMmI'Y, ®MuM, Kad. MAuM. - bnarosemenck: WM3gateabctBOo AMYypCKOro
rocymapcTBeHHoro yHuBepcutera, 2020. - 55 c. http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/11488.pdf

11. MacnoBckass A.I'. JleTepMUHHpOBAaHHBIE MaTEMaTHUYECKUE MOJENN [DIEeKTPOHHBIN
pecypc] : yueOHO- metoamueckoe mocooue/ A. I'. Macmosckasi; AmI'Y, ®Mul, Kad.
MAuM. - bnaropemeHck : M3maTenbcTBO AMYPCKOTO TOCYJapCTBEHHOIO YHHBEPCHUTETA,
2020. - 73 c. http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/11487.pdf

12. Mopo3 JI.W., Macnosckas A.I'. Pemenune nuddepeHmanbHbpIXx 3a1a4 METOIOM
KOHEYHBIX JJIEMEHTOB [JJIEKTPOHHBIN pecypc]: yued. mocobwe/ JI. WM. Mopos, A.
I'. Macnosckas ; AMI'Y, ®Mull. - brnarosemenck : M3a-Bo Amyp. roc. yu-Ta, 2019. - 71 c.
http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/11280.pdf

13. Macnosckas A.T'., Mopo3 JI.LM. MartemaTtudeckoe U KOMIIBIOTEPHOE MOJIeJIUPOBAHUE:
crienaiabHble TJABBhl [DJIEKTPOHHBIN pecypc|: mpaktukym: Yacte I: MoaenupoBaHue B
YCIOBUSAX HEOIpeAeTeHHOCTH. MoennpoBanne (HpakTaIbHBIX CTPYKTYD: U1l HAMIPABIICHUS
noarotroku 01.04.02 "Tpuknan. matrematuka u nHpopmatuka" / AmMI'Y, ®Mul ; coct.: A.
I'. Macnosckas, JI. 1. Mopo3. - baarosemenck : M3a- Bo Amyp. roc. yH-Ta, 2019. - 72
c. http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/11278.pdf

6) nporpammuoe obecnieueHue u MHTepHET-pecypebl

Ne Haunmenosanue Ormnucanune

1 | Onepammonnas cucrema | DreamSpark Premium Electronic Software Delivery (3
MS Windows XP SP3 years) Renewal mno mporoBopy - CyOiaulleH3MOHHBIN
noroop Ne Tr000074357/KHB 17 ot 30 urons 2019 rona.

2 | MS Office 2010 standard | muuensus Microsoft office 2010 Standard RUS OLP ML
Academic 50, noroBop Ne492 ot 28 uronst 2012 ropa.

3 [MATLAB+SIMULINK | Academic classroom 25 o gorosopy Ne2013.199430/949 ot

20.11.2013.
4 | Comsol Multiphysics Jluuensust Ha y4eOHBIH KJacC IO CYOJHMIIEH3MOHHOMY
norosopy Ne20/15/230 T 16.12.2015.
ANSYS 10 Horosop Ne218 ot 11.12.2015.
http://elibrary.ru/ Hayunas snextponnast oubmmorexka eLIBRARY.RU- 310

KpyIHEHUIINH POCCUICKUN HWH(POPMAIIMOHHBIM IMOPTAl B
00J1aCTU HAayKH, TEXHOJIOTUM, MEIULIMHBI U 0Opa30BaHUS,
coaepkamuii pedepaThl U MOITHBIE TEKCTHI Oosiee 14 MITH.
Hay4YHbIX craTteil u mnybOnukanmuit. Ha mmardopme
eLIBRARY.RU noctynHbl 35IeKTpOHHBIE Bepcum Ooiiee
2200 poCCHMCKMX HAay4YHO- TEXHUUECKUX YKYPHAJIOB, B TOM
yucye 6omee 1100 )xypHaIoB B OTKPBITOM JIOCTYIIE.




http://www.mathnet.ru/

O6mepoccuiickuii Matematudecknii moptan Math- Net.Ru
— 3TO  COBpeMEHHass MH(POpMAIMOHHAS  CHCTEMA,
MPEAOCTABIISIOIIAS POCCUICKUM u 3apyOeKHBIM
MaTeMaTUKaM  pa3ju4yHble BO3MOXXHOCTM B  ITOUCKE
nHpOpMaILIU O MaTeMaTUUYeCKoM ku3Hu B Poccun.
bubnuoreka psoa  peuUeH3UpYEMbIX — MEPUOJIUYECKHX
W3aHUM MO MAaTeMaTHUYECKOMY M €CTECTBEHHO- HAYYHOMY
HaIpaBJICHUsIM, TUOKUN uHTepdeiic, ynoObHass MOUCKOBas
CUCTEMA, TOTIOJIHUTEIbHbBIE PECYPCHI.

OTKpBIT CBOOOAHBIM MOCTYN K IMOJHBIM TEKCTAM cCTaTel
KypHanoB AxanemusmatieHtpa "Hayka" PAH. Jloctym
MPEAOCTABIISIETCS MO MPOIIECTBUU TpeX JIET C MOMEHTa
BBIXOJIa COOTBETCTBYIOILIEI'O HOMEpPA KYypHaa.

http://
www.iprbookshop.ru

DnekTpoHHO-O0nbmoTteyHas cucrema IPRbooks — Hay4yHo-
00pa3oBaTEeNbHBIN pecypc IS pelieHus 3aaa4 oOyueHus B
Poccun u 3a pybGexom. YuukampHas miatdopma IBC
IPRbooks oObeaunHser HoBelne HWHGOPMAIIMOHHbBIC
TEXHOJIOTUM W Y4YeOHYIO JIMIIEH3UOHHYIO JIUTEPATYpYy.
Konrenr OBC IPRbooks oTBeuaer TpeOoBaHUSIM
crangapToB Bbiciiel 1mkoybl, CIIO, gonoJHUTEIBHOTO U
JUCTAHLIMOHHOTO 00pa30BaHUs.

https://biblio-online.ru/

Llens  wm3matensctBa  FOpailT —  mpemgocTaBiieHUe
MpenogaBaTessm u yqaumcst Ka4yeCTBEHHOI'O
obpaszoBatenbHOro kouteHtra. ObC FOpailT — 310 cailT 1is
MOUCKA U3AAHUN U JOCTYIA K TEKCTY U3JaHUSI B OTCYTCTBUE
TPAAUIIMOHHON MEYaTHON KHUTHU.

Jns ynobcTBa HaBUTALIMM T10 3JIGKTPOHHOU OMOIHOTEKE
U3JaHUs CTPYNIUPOBAHBI B KAaTajJOr MO TEMAaTHYECKOMY
npuHuuny.  Ilonb3oBaTenssM  HOCTYNHBI  pa3jIUYHbIC
CepBHUCHI IS OTOOpa W3JaHUM M OOecmeYeHus ¢ uX
MMOMOIIbI0 KOM(POPTHOTO Y4eOHOTO MpoIiecca.

Bpemsi monp30BaHUS U KOJMUYECTBO I10JIb30BAaTEIEH HE
OrPAHUYEHO.
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http://lanbook.com/

Pecypc, Brirouarommii B ce0s Kak 3JEKTPOHHBIE BEpCUU
KHUT  u3gaTenbcTBa «JlaHb» M ApPYrux  BeIyIIMX
W3aTEIbCTB yUYEOHOW JUTEpaTyphbl, TaK M 3JIEKTPOHHBIC
BEPCUU TEPUOAMYECKUX M3JAHUNA TI0 ECTECTBEHHBIM,
TEXHUYECKUM U TYMAHUTAPHBIM HayKaM.
http://exponenta.ru/

MwmeroTca  pecypewl:  Internet- kmacc mo  Beiciueit
MaremaTtuke; paboTa ¢ IpUMepaMu, PELIEHHBIMU B Cpeax
[IIIT; OGaHK peIIeHHBIX CTYACHUECKUX 3a/1ad; O0OCYyXKICHHE
Ha ¢opyMe.

B) npodeccrnoHaabHble 0a3bl JAHHBIX U NH(OPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

HaunmeHnosanue

Ormnucanue

https://www.runnet.ru

RUNNet  (RussianUNiversityNetwork) —  Hay4HO-
oOpa3oBaTebHasI TEJIEKOMMYHHKAIIMOHHAS CeTbh,
00ecIeunBaOIIMMI UHTETPAILIUIO C 3apyOeKHBIMU HAYIHO-
00pa3oBaTeIbHBIMU CETAMU
(NationalResearchandEducationNetworks, NREN) u ¢
HutepHer.




2 |http://  www.ict.edu.ru/ | UHpopMalIMOHHO- KOMMYHHUKAIIUOHHBIE TEXHOJIOTUM 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.

3 | https://reestr.minsvyaz.ru | ETuHbIil peecTp pOCCHHCKHUX MPOTPAMM JIsSl SJIEKTPOHHBIX
BBIYHCITUTEIbHBIX MAIIIMH U 0a3 TaHHBIX

4 | http://www.informika.ru | Caiit «Mupopmuka». ObecrieunBaeT HHGOPMAIMOHHYIO
MOJICPIKKY BCECTOPOHHEI'O pa3BUTHUS W TIPOJABMIKCHUS
HOBBIX HMH(MOPMAIMOHHBIX  TEXHOJOTHMH B  chepax
oOpa3oBaHus u Hayku Poccun

http://www.mathnet.ru/

Math- Net.Ru. OOmepoccuiickuii ~ MaTeMaTHYECKUN
moptail.  CoBpeMeHHast UWH(OpPMAIIMOHHAS  CHCTEMA,
MPEIOCTABIISIONIAS POCCUICKIM u 3apyOeKHBIM
MaTeMaTUKaM  pa3jIMYHble BO3MOXXHOCTH B  ITIOMCKE
nH(opMaIK 0 MaTeMaTUYEeCKoi xu3Hu B Poccun.

5 | https://elibrary.ru/ Hayunas snextponnass Oubmmoteka eLIBRARY.RU -
poccuiickuii MHGOPMALIMOHHO- AHAJTUTUYECKUH TOpTal B
00J1aCTH HAYKH, TEXHOJIOTMH, METULIMHBI 1 OOpa30BaAHUS

6 | https://scholar.google.ru/ | GoogleScholar — mouckoBasi cucreMa 1o MOJIHBIM TEKCTaM
HAYYHBIX IMyOJIMKALIMI BceX (HOPMATOB M TUCIIUTLIHH.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE JUCHUITJINHbI
3aHATUS 1O TUCHUIUIMHE IPOBOIATCS B CIEHUATBHBIX ITOMELICHUSX, MPEICTABISIONINX
coboil yueOHbIE ayTUTOPUU [UISl TPOBEIEHUS 3aHSITHH JIEKUMOHHOTO THWIA, 3aHATHH
CEMMHAPCKOTO THUIIA, KYpPCOBOTO TMPOCKTUPOBAHUS, TPYIIIOBBIX M WHANBUIYATBHBIX
KOHCYJIbTAIlU/, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHON aTTeCTAIlMU, a TaKXKe MOMEIICHUS
JUISE CAaMOCTOSITEIbHOM pa0OThl W TOMENICHMs IS XpaHEHUsS M MNPOQPHIAKTHUECKOTO
00CITy’kKMBaHUS y4eOHOr0 000PyI0BAHHUS.

CnenuanbHble  MMOMEIIEHUS  YKOMIUIEKTOBAHBI  CHELMAJIU3UPOBAHHONW  MeOelIblo |
TEXHUYECKUMU CPEICTBAMHU OOYYeHHMs, CIyXalluMU JJIs TPEACTaBICHUS  y4eOHOM
nHpopMaru OOJNBIION ayauTopuu. Bce momereHusi, B KOTOPBIX MPOBOASTCS 3aHSTHUSA,
COOTBETCTBYIOT JIEHCTBYIOIINM IPOTUBOIIOKAPHBIM MPABUIAM U HOPMaM.

Kaxnapiii obOywaromuiics obecrieueH HHAMBUAYAJIbHBIM HEOTPAHUYEHHBIM TOCTYIIOM K
JJIGKTPOHHO- OMOJMOTEYHBIM CHUCTEMaM M K  3JIEKTPOHHOW  MH(pOpMaImoHHO-
oOpasoBaTelbHON cpele yHHBepcuteTa. IloMemeHus Uil CaMOCTOSTEIbHOH paboTh
00yJaIOINXCS OCHAIIIEHBI KOMITBIOTEPHOM TEXHUKOM C BO3MOKHOCTHIO MOAKITIOUEHUS K CETH
«MuTepHeT» 1 obecrieueHUEM JOCTyNa B JIEKTPOHHYIO MHGOPMALIMOHHO-00pa30BaTEIbHYIO
Cpelly OpraHu3aluu.

Ha 3aHarusx npuMeHsieTcs ciemylolnee TexHuueckoe oOopymoBanue: [ID9BM Ha 06asze
nponeccopa Intel Pentium, mpoexrtop. Jlekuuu mpoBOAsSTCS B CTaHAAPTHOW ayIUTOPUH,
OCHAIIICHHOW B COOTBETCTBUU C TPEOOBAHMSIMU IMPENOAABAHUS TEOPETHUYECKUX AUCIUILINH,
BKJIIOYAs MYJIbTUMEAMNA- IPOeKTOp. JIabopaTopHbie pabOThl MPOBOASITCS B KOMITBIOTEPHOM
KJIacce, paccyuTaHHOM Ha 10 TMOCaJOYHBIX pabOYMX MECT IOJIb30BaTENei, B KOTOPOM
yctaHoBJieH u npumensiercs [ITITT Matlab u IITIIT COMSOL MULTIPHYSICS. /lannoe
000py0BaHUE U MPOTPAMMHOE 00eCTIeYeHNEe TPUMEHSETCS TPU N3YYCHUU JUCIIUTUTAHBI.



