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1. HEJINU 1 3AJAYN OCBOEHUA JUCITATTJIMHBI

Leanb aucuMIIMHBI
@opMUPOBAHUE Y CTYACHTOB CHUCTEMbl 3HAHWM, BKIIIOYAIOLIEH: METOJbl IOCTPOEHUS
CTAaTUYECKUX U JHUHAMUYECKMX MOJENeH CJIOXHBIX CHCTeM, a TaKXe IMOJIXOIbl K
KOMIBIOTEPHON UMHUTAIIUM TAKUX CUCTEM C UCIIOJIb30BAHUEM COBPEMEHHBIX MTPOTPAMMHBIX U
UHCTPYMEHTAIBHBIX CPEICTB, MPEIOCTABIISIEMbIX TAKETAMU MPUKIIAIHBIX TPOTPAMM.

3aaum JUCHUILIMHBI:
[TpuoOpeTeHne cTyneHTaMU YCTOMYMBBIX HABBIKOB M YMEHUM, MO3BOJISIONIMX BBIMOIHATH
MaTeMaTHYeCcKylo (opMaIu3aluio M3y4aeMoro IMpoliecca WU SIBJIEHUS, OCYILECTBISITh
BBIOOPD METOMOJOTHUU ISl TIOCTPOEHUS! BBIYMCIUTEIbHONW CXEMBbl PEIICHUs MPUKIAJTHON
3aJ1a4¥, peaju30BbIBATh MOJEIb C UCIIOJIBL30BAHUEM CHEIUAIIM3UPOBAHHOTO MTPOTrPAMMHOIO
o0ecreyeHusi, BBIMOJIHATh MOCTAHOBKY U IPOBEACHUE BBIUUCIUTEIBLHOTO 3KCIIEPUMEHTA,
AHAJIM3UPOBATH MOJTYUYEHHbIE PE3YJIbTATHI.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHO

IMPOT'PAMMBI
HuciuminHa «MaTeMaTH4eckoe M KOMIIBIOTEPHOE MOJEIMPOBAHUE CIIOKHBIX CHUCTEM)
BKJIIOUEHA B 00s3aTelbHYI0 yueOHOro raHa. s ocBOeHUs MUCHUIUIMHBI O0YyYaroIIuecs
WCTIOJB3YIOT 3HAHUS, YMEHHUSI M BHUAbl ACSITEIBbHOCTHU, CPOPMUPOBAHHBIE B IIpOIECcCe
oOydyeHus B By3e (B paMKax BBICHIETO OOpa3oBaHUs IO HAMpPABIECHUSIM TMOATOTOBKHU
OakajaBpuaTa WIM creuuaaurera). s yCBOGHUsS AUCHUILUIMHBI OOy4YaeMbId JOJIKEH
o0nanath 0a30BOM MOJATOTOBKOW U BJIAJETh KOMIIETEHIIMSMHU, COBPEMEHHBIMU 3HAHUSIMU
crieruancTa win 6akajaaBpa.
OTOT KypC TECHO CBS3aH C OCHOBHBIMU MATEMATHYECKUMU U UHDOPMALIMOHHBIMU
JTCIUTUIMHAMHM, U3yUYEHHBIMH paHee: TuddepeHImanbHble ypaBHEHHUS, ypaBHEHHUS B YACTHBIX
MPOU3BOJIHBIX, YUCJICHHBIE METOMbI, S3bIKU U METOJbl MPOrPAMMUPOBAHUS, MPUKIATHOE
MporpaMMHOe oOecreueHrue, NpakTUKymMm Ha OBM, KoMmmbplOTepHOE MOIEIUpPOBAHUE.
OcBoeHre AUCIUIUIMHBI «MaTeMaTUYecKoe M KOMIIBIOTEPHOE MOACIUPOBAHHUE CIIOKHBIX
CUCTEM» SIBI€TCA HEOOXOAMMON COCTABISIIOMIENH [JI MPOXOXKACHUS MPEeAIUIIIOMHON
MPaKTUKU, BBIMOJHEHUST HAYYHO- UCCIEAOBATEIbCKOM pabOThl M HAINUCAHUS BBITYCKHOMN
KBUTN(UKAIIMOHHON paboThI (MATUCTEPCKOM AUCCEPTAIIUN).

3. KOMITIETEHLVHA OBYYAIOLLIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA INCHUTVINHBI 1 UTHAUKATOPBI UX JOCTU/XKXEHUA

3.1 O6enpodeccnoHaIbHbIE KOMIIETEHIIMU U UHINKATOPHI UX JOCTHKECHUS

Kareropus (rpynmna)
ob6menpodeccuoHaIbHbBI

Ko n HaumeHOBaHMIE
obmenpodeccuoOHaTbHOU

Kox u HanMeHOBaHMe HHIUKATOPA
JIOCTHOKEHUS 0011enpodeccnoHanbHON

MpU pelIeHuHd 3a7ad B
obnactu
npodeccnoHaTbHON
JeSITENIbHOCTH

X KOMITETEHITHHA KOMITETeHIIUN KOMITETeHIINU
Teoperuueckue u | OIIK-3 Cnocob6en | UI-1011K-3. O6nanaer
MPAKTUYECKUE OCHOBHI | pa3pabaThIBaTh NpoGUIBHBIMU 3HAHUSIMH B 0OJIACTH
podecCuOHaIbHON MaTeMaTu4yeckue Mozenu | popmanuzanuu MaTeMaTHYECKIX
JesITeTbHOCTU U TPOBOIUTH MX aHAIM3 | MOJAENeHd TPOLECCOB W SIBICHHIA,

MIPOBEPKU KOPPEKTHOCTEH MOACIed U
AHAJIUTUYECKNX METOJIOB  PEIICHHS
TIPUKJIATHBIX 3a/1a4.

N -20I1K-3. Bnageer MeToosioruei
MaTEeMaTHYeCKOTO  MOJICJIUPOBAHUS,
3HAeT M YyMEET peajnu30BbIBATH BCE
JTaIbl BBIYHUCIIUTEIBHOTO
JKCIepUMEHTa ISl  pelleHus 3aaad
npodeccnoHaIbHOM AeITEIIbHOCTH.
M/1-30I1K-3. 3HaeT MeTOAbI OILCHKU
MTOTPENTHOCTH pe3yIbTaTOB




MOJEIMPOBAHUS u rpaHMI]
IIPUMEHMMOCTH KOHKPETHBIX MOJIENIEH,
a TaKXe IMOJAXOoAbl K IPOBEpKe
aJIEKBaTHOCTHU pe3yIbTaTOB
MO/JIETTUPOBAHUA.
Nudopmarnmonno- OIlK-4 Cnoco6en | U-10ITK-4. Obmanaer
KOMMYHUKALIMOHHBIE KOMOMHHMPOBATH U | GyHIaMEHTAIbHBIMH  3HAHUSMH B
TE€XHOJIOTUU JUIs | aAaNTUPOBATh obnactu MPUKIAJHOTO
npogeccuoHaIbHOM CYLLIECTBYIOIIIHE MIPOrpaMMUPOBAHUS u
NeATEIbHOCTH MH(}OPMAITMOHHO- MH(OPMALIMOHHBIX TEXHOJIOTUH.
KOMMYHHUKAIIUOHHbIE NA-20I1K-4.. YMeeT WHCHOJIB30BATH
TE€XHOJIOTUU TSt | ”HGOPMAIIMOHHO-
peueHus 3aga4 B | KOMMYHUKALMOHHbIE TEXHOJIOTUM IS
obiactu peuieHus 3aga4 B Hay4YyHOU
npogeccuoHaAIBHOM JESITEIbHOCTY W I pa3paboTKu U
JIEATEIbHOCTH C YYETOM | COMPOBOXACHUSI  MHPOPMAIIMOHHBIX
TpeOoBaHU CHCTEM. NA-30I1K-4. Umeet
MH(OPMAITMOHHOM NIPAKTUYECKUNA  ONBIT  IPUMEHEHUS
06e3011acCHOCTH IIPOrPaMMHBIX CpencTB JU1sl
IIOCTPOEHUS u IIPOrpaMMHOMU
peanu3annun MaTeMaTHYECKUX
MOJENEH.
N-4011K-4. 3naer COBPEMEHHBIE

IMoAXO0Jbl K BBIITIOJIHCHUIO Tp€6OBaHHﬁ

3aIUTHI nH(bopMaIn npu
MPOEKTUPOBAHUH, pa3paboTke,
TECTUPOBAHUU u OTJIAJIKE,
CONPOBOXJIEHUU  MH(GOPMALIMOHHBIX
CHCTEM.

4. CTPYKTYPA INUCHUIIJINHDBI

OOmmas Tpy10eMKOCTh JUCHUMUIUIMHBI cocTaBisgeT 6.00 3aueTHBIX equHUIbI, 216.0 akageMUuuecKux

4acoB.
1 — Ne i/

2 — Tema (pa3aen) AUCHUILUTMHBI, KypcoBasi paboTa (IMPOeKT), MPOMEXyTOUHAS aTTeCTaIUs

3 — Cemectp

4 — Buibl KOHTAKTHON PaOOTHI U TPYIOEMKOCTD (B aKaJIeMHUYECKUX Yacax)

4.1 - JI (JIexuun)

4.2 — Jlexuuu B BUJI€ TPAKTUYECKON MOATOTOBKHU

4.3 — I13 (ITpakTryeckue 3aHATHSA)

4.4 — T1pakTUUecKue 3aHSITHS B BUJIE MPAKTUUECKON MOITOTOBKU

4.5 — JIP (JTabopaTopHbie pabOThI)

4.6 — JIabopaTopHbie pabOTHI B BUE MPAKTUYECKOM MOATOTOBKH

4.7 — UKP (Muas xoHTakTHas pabota)

4.8 — KTO (KoHTpoJIb TEOPETUUECKOTO OOyUICHMS)

4.9 — KO (KoHTposb Ha sK3aMeHe)

5 — KoHTposb (B aKkaIeMHUYECKUX Yacax)




6 — CamocTtosiTenbHasl paboTa (B akaJeMUYECKUX Yacax)

7 — @OpMBI TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 6 7
41 (4243 (44 (45(46(47 (48|49

1 BBenenue. 3 20 YcrHbIN
OO06ume OIPOC TIO
BOIIPOCHI TeMe
METOIO0JIOTUHN mabopaTopHOA
MaTeMaTUYECKOT paboTsl
ou «Pa3paboTka
KOMITBIOTEPHOTO rpauuecKoro

nHTepdetica
MOJICTUPOBAHUS MMOJIH30BATEIIS
Jine:
peanu3anuu
MaTeMaTHYECK
OH MOJIENIN B
Matlaby». Tect
BXOJHOT'O
KOHTPOJIS.

2 C10XHBIE 3 14 4 20 VcerHbii
CUCTEMBI: OIIPOC IT0
KOHLICITIINHI TeMe
TTOCTPOCHMUS U nabopaTopHO
peanuzanuu paboTsl
MOJIEJIEN. «Perienue

TIPUKITa THBIX
3aJa4 B
ITOCTaHOBKE
ypaB-HEHUI C
YaCTHBIMU
MPOU3-
BOJHBIMH B
PDE toolbox
TII1IT
Matlaby.
KonTtponbHas
TOYKa 10
KYPCOBOMY
MPOEKTY.

3 O0630p 312 2 20 YcTHblH
COBPEMEHHOTO OIIpOC IT0
CIIeIIaTU3UPOBa TeMe
HHOTO nmabopaTopHOM
MMPOTPaMMHOTO paboThI
o0OecrieueHust «Cucrema
TUTST UHXXCHEPHOT'O
MOJICTUPOBAHUS aHam3a
CHCTEM. COMSOL

MULTIPHYSI
CS: pemrenne
TIPUKITa THBIX
3agay MKO»

4 Croxactuueckue | 3 | 2 2 20 YcTHbiit
MO/ICIH. OIPOC TI0

TeMe
JabopaTopHO
paboThI

«MopaenupoBa




HHEC
CTOXaCTHUYECK
HX IIPOLECCOB
" CUCTEM».

5 Mopgenu ¢ 318
3JICMCHTAMU
HEOIPeIEIIEHHOC
TH.

Verublii
OIIpoC 1O
TeMe
nabopaTopHOI
paboThI
«Mopenu ¢
3JIeMEHTaMU
HEOTpeICIIeHH
OCTH».
Kountpoins u
3ammTa
KYPCOBOTO
npoekta. Tect
MIPOMEXYTOUH
oro
KOHTPOJTSL.

6 DK3aMeH 3

0.3 [35.7

VYcrHbili
9K3aMeH.

Hroro 18.0

0.0

16.0 3010003 35.7 | 143.0

5. COAEP KAHUE JUCHUITIIMHbI

peanu3aunu MOAEIEH.

5.1. Jlekuun
Noe 1/ HaumMeHnoBaHue TeMbl Copepxanue TeMbl (pa3aena)
T (paznena)

1 Beenenue. O6mmue Bompocs | [TonsiTme  Mojenu, CBOHCTBA  MOJElCH,  Ielu
METOIO0JIOTHH MOJIETUPOBAHUS, KacCU(pUKAIUSI MaTeMaTHYECKUX
MAaTeEMATHYECKOTO U | MOJIeIel, CXeMa BBIYUCIUTENIBHOIO 3KCIIEpUMEHTA,
KOMITBIOTEPHOTO BepuduKaIus pe3yIbTaTOB MOJICTUPOBAHUS.
MOJEITUPOBAHMS.

2 CroxHble cucTteMbl: | MaTemaTHyeckoe MOJCIMPOBAHME U  CHUCTEMHBIN
KOHLIETIIMU TocTpoeHuss W |aHanu3. I[lonstue cucrembl. ATpPUOYTHI CHUCTEMBI.

CrnoxHass cucreMa. 3ajJauyd, BO3HUKAWOIIME IIpU
uccinenoBaHud cucteM. CHCTEMHBI MMOAXOA IIpHU
pEelIeHNH 3aJady MPOCKTUPOBAHUS U peau3alluu
MOETUpYyIOIMKX cucteM. Kraccudukaius MeTOoa0B
OINMCAHMSI CIIOKHBIX CHUCTEM B CHUCTEMHOM aHaJu3e.
SI3BIKM KOHIIENITYaJbHOTO MOJETUPOBAHUS CHCTEM.
Knaccudukanus mateMaTHYECKUX MOJIENEH CHCTEM.
Cratuyeckue W JIMHAMHYECKHME MOJIEIM CUCTEM,
JTMCKPETHBIC U HETIPEPHIBHEIE.

O0630p COBPEMEHHOT'O
CTHELUATU3UPOBAHHOTO

IPOTrPAMMHOT0 0OecreyeHUsI
JUTSI MOAETTMPOBAHUS CUCTEM.

O0630p METOJIOB, UCIOJIB3yEeMbIX ISl MOJICITUPOBAHUS
MIPOIIECCOB 151 SIBJICHUA. Metonoiorus
MaTeMaTudeckoro moaenupoBanus 1 MK3. MKD kak
MaTeMaTUYEeCKUM amnmapaTr peajau3aluyd  Mojesei
CHUCTEM.

CpenctBa BU3YaJIbHOTO MOJEIUPOBAHUS CIIOXKHBIX
OUHAMHYECKUX  cucTeM. KoOHEYHO- 3JI€MEHTHBIE
CHCTeMbl HAyYHBIX W  HWHXXEHEPHBIX PacCueToB.
Bo3MoxxHOCTH,  CpaBHUTEJIbHAs  XapaKTEPUCTUKA,
ocobennoctu (PDE toolbox Matlab, ANSYS,




FLEX PDE, NASTRAN, COMSOL
MULTIPHYSICS). ITaker BU3YaJIbHOTO
MOJIETTUPOBAHUS COMSOL MULTIPHYSICS.
OcHoBHble  npuHHMnbl  paborer ¢ COMSOL:
HaBUTaTOp Mojenei, pabouas cpena, 3agaHue
oOyacTel, TNOCTAHOBKA 3aJaud, WHUIMAIU3AIMUS
KpaeBbIX YCIIOBUHM, TeHepalusi CEeTKHU, pelIeHHe
MPOCTEUIINX 3a7ay, BU3yaJIU3alUs pe3yIbTaTOB,
BoipaxxeHust U pynkuuun B COMSOL. IIpaktuueckoe
MO/JIETTUPOBAHUE B COMSOL, pelieHue
MyabTHhU3NUecKUX 3aaa4. CBsa3b ¢ Matlab.

4 CroxacTuyeckue MOAEIH. Opranuzanus  ciaydyaiHblXx — OnmyxaaHuil.  MeTtoasl
MomnTte- Kapno s pemeHuss NpUKIAJHBIX 3a1ad.
Mopens OpoyHOBCKOTO ABMKEeHHs. Mojenb M3uHra.

Monenb puHaHCOBOM CUCTEMBI.
5 Mogemn ¢ snemeHtamu | @pakranel. PazmepHoctu. ®@pakrtanel B OPUPOIE.
HEOIPEIETIEHHOCTH. OcHoBbl Teopuu mnepkosisinuu. Kiierounslii aBTOMAT.

Heuetkne wmopaenun. OO030p OCHOBHBIX KJIAcCOB
MoOJee.

5.2. JIaGopaTopHble 3aHATUS

HaumMenoBaHue TeMbl

Coz[epx(aHHe TCMBbI

JlaGopatopnast pabota Ne 1

«Pa3zpaboTtka rpaduieckoro
uHTepdeiica mosp3oBaTENS IS
peanu3aiuu MaTeMaTUYECKOM

Mozenu B Matlaby

JlaGopaTopHbie pabOThl MPEANOIAraloT BBIMOJIHEHUE
UHIUBUAYAIBHBIX 3aJlaHUM 1O COOTBETCTBYIOIIUM
TeMaM JUCUUIUIMHBI C UCTIOJIb30BAHUEM BO3MOXHOCTEH
MaTeMaTUYEeCKUX  TpUKIagHbix  mporpamm  (TTIIIIT
Matlab, ITITIT COMSOL MULTIPHYSICS).
JlaGopaTopHble pabOTHl BBIMOJHAKOTCS CTPOTO B
COOTBETCTBUU C BBIIAHHBIM MPENOAABATEIIEM 3aJJaHUEM
U BapUAHTOM. 3aBEPIIAIOIIMM 3TAllOM BBITIOJIHEHUS
paboTel  sBisieTca  odopmiieHue  otdeta. Otuer
obopMIIsIeTcsl  KaXJbIM ~ CTYJIEHTOM B  OTJIEIbHOU
terpaau. OTYET COJAEPKUT: JIUCT 3aJlaHusl, pas3ae,
coJiepKalun TEOPETUUECKHUE OCHOBBI
COOTBETCTBYIOIIETO paszjiena Kypca, BKIItoUas pacueTHbIE
(hopMyNibl OCHOBHOTO METOJIa M pacueT MOTPEIIHOCTU
MEeTO/a, pa3/iell, CoAepKAIIUNA OMUCAHUE MTPOTPAMMHOM
peanu3anuy: JUCTUHT TPOTPAMMHOTO OJI0Ka, pasmen,
COCPKAIIMI OMNMKHCAHUE PEe3YyJIbTATOB, IMOJYUYEHHBIX C
ucrojib3oBanueM Bo3moxkHocteit TIITIT Matlab wunum
IIITIT COMSOL MULTIPHYSICS.

Jlabopatopnass pabora Ne 2
«Peanuzanus

JIETEPMUHUPOBAHHBIX MOJIEICH B
PDE toolbox IIIIIT Matlab»

JlaGopaTopHbie pabOThl MPEANOIAraloT BBIIOJIHEHUE
WHIUBUAYAJIBHBIX 3aJaHUN 1O  COOTBETCTBYIOIIUM
TeMaM JUCUMIUIMHBI C UCTIOJIb30BAHUEM BO3MOXHOCTEH
MaTeMaTU4YecKux  npukiaaHeix nporpamm  (ITIIIT
Matlab, INITIT COMSOL MULTIPHYSICS).

JlaGopaTopHble pabOTHI BBINOJHSAIOTCS CTPOTO B
COOTBETCTBUU C BBIJAHHBIM IpPENoJaBaTeIeM 3aJaHUEM
U BapHaHTOM. 3aBEpPIIAIOIIMM 3TANlOM BBITTOJHEHUS
paboTel  sBIsercs  odopmieHue ordeta. OTyer
obopMIIsieTCsT  KaXObIM  CTYJIEHTOM B  OTIEIbHOM




terpaau. OTYET COMAEPKUT: JHUCT 3aJaHus, pasmien,
coepIKaIui TEOPETUYECKHE OCHOBBI
COOTBETCTBYIOIIETO pa3/iena Kypca, BKIIIoUas pacueTHbBIE
(OpMyJIBI OCHOBHOTO METOJA W PacyeT MOTPEIIHOCTH
MeTo/a, pa3jell, CoAepKaIIuil OMUCaHUEe ITPOTPAMMHOM
peanu3alM: JUCTUHT IPOrPaAaMMHOIO OJ0Ka, pasfen,
CoACpKAIIMI OINMKMCAaHUE PEe3yJIbTaTOB, ITOJYYEHHBIX C
ucroiap3oBaHueM BosMmoxHoctei IIIIIT Matlab wnm
[1ITIT COMSOL MULTIPHYSICS.

JlaGopaTtopnas pabora Ne 3
«CucreMa MHXCEHEPHOTO aHaJIn3a
COMSOL MULTIPHYSICS:
pelieHrne  MPUKIQAHBIX  3a7a4
MKD»

JlabopatopHbie pabGOTHl MPEANOIAratoT BBITOJIHEHUE
WHJIVMBUAYAJIbHBIX 3aJaHUH 1O  COOTBETCTBYIOLIUM
TeMaM JUCUMIUIMHBI C UCIIOJIb30BAHUEM BO3MOXKHOCTEHN
MaTeMaTU4YeCKuX  NpukiIagHeix mporpamm  (ITIIIT
Matlab, ITITIT COMSOL MULTIPHYSICS).
JlabopatopHbie pabOTHl  BBIMOJHSIOTCS CTPOro B
COOTBETCTBUHU C BBIJAHHBIM IPENOAABATEIEM 3aJaHUEM
U BApPUAHTOM. 3aBEpUIAIOIIMM 3TAllOM BBIIIOJHEHHS
paboTtel  sBisiercss  opopmieHue  ordyera. OTyer
ohopMIIsieTcsl  KaXAbIM  CTYJIEHTOM B  OT/IEJIbHOU
terpaan. OTYET CONEPXKUT: JHUCT 3aJaHus, paszfen,
coAepIKaAIINI TEOPETUYECKUE OCHOBBI
COOTBETCTBYIOLIETO pa3jiena Kypca, BKItoUas pacyeTHbIe
(GbopMyJIbI OCHOBHOT'O METOJIa U PacCyeT IMOIrPELIHOCTH
METOJa, pa3fieN, CoePKAIIUM ONMUcCaHue MPOTrPAMMHON
peanu3aluu: JUCTUHT MPOrpPaMMHOIO OJ0Ka, paszfen,
COACPKAIIMN ONKMCAHUE PEe3YJIbTATOB, IOJIYYEHHBIX C
ucrojgb3oBanueM Bo3MmoxHocted [TIITIT Matlab wmm
IIITIT COMSOL MULTIPHYSICS.

JlaGopatopnast pabota Ne 4
«MopenupoBaHue
CTOXACTUYECKUX

CUCTEM»

MPOIIECCOB U

JlaGopaTopHbie pabOTHl MpPeAnojaraloT BBIMTOJIHEHUE
WHIUBUAYATBHBIX  3aJaHUl 1O  COOTBETCTBYIOIINM
TeMaM JTUCUUIUIMHBI C UCIIOJIb30BAHUEM BO3MOXHOCTEH
MaTeMaTUYEeCKUX  NpUKIagHbIXx  mnporpamm  (ITIIII
Matlab, ITITIT COMSOL MULTIPHYSICS).
JlaGopaTopHble pabOTHI  BBIMOJHAKOTCS CTPOTO B
COOTBETCTBUU C BBIJAHHBIM IpENofaBaTeeM 3aJaHuEM
U BapUAHTOM. 3aBEpIIAIOIIMM 3TAllOM BBIITOJHEHUS
paboTtel  siBisiercst  odopmieHue  ortyera.  OTyer
ohopMIIsieTcsl  KaXAbIM CTYJEHTOM B  OTIEIbHOU
terpagu. OTYET COMEPXKUT: JIUCT 3aJaHus, pas3fen,
CoJIep KAl TEOPETUUYECKUE OCHOBBI
COOTBETCTBYIOIIETO pas3fiena Kypca, BKIIoUas pacueTHbIE
(OopMyJIBI OCHOBHOT'O METOJa U PACUYEeT MOTPEIIHOCTU
METO/a, pa3/iel, COACPKAIIUM OMMCAaHUEe TPOTPAMMHOM
peanu3anyy: JUCTUHT TPOTPAMMHOTO OJI0Ka, pasfen,
COICpKAIMI OMKCAHUE PEe3YyJIbTATOB, IOJYUYEHHBIX C
ucnonp3oBanueM Bo3moxkHocTeidl [ITIIT Matlab wnnm
[IITIT COMSOL MULTIPHYSICS.

JlaGopatopnast pabora Ne 5
«MonenmupoBaHue CUCTEM c
JJIeMEHTAMH  HEOIPEJEIICHHOCTH
(dbpaxTansl, TIePKOJISIINS,
KJIIETOYHBIM aBTOMAT, HEYeTKas
MOZIEIIb)»

JlaGopaTopHble pabOThl MPEANOIAraloT BBIMOJIHEHUE
UHAUBUAYAIBHBIX 3aJlaHUM 1O COOTBETCTBYIOIIUM
TeMaM JTUCUUIUIMHBI C UCTIOJIb30BAHUEM BO3MOXHOCTEH
MaTeMaTUYEeCKUX  TpUKIagHbix  mporpamm  (TTIIIIT
Matlab, ITITIT COMSOL MULTIPHYSICS).

JlaGopaTopHble pabOTHl  BBIMOJHAKTCS CTPOTO B




COOTBETCTBUM C BBIJIAHHBIM IIpeNojiaBaTelieM 3aJaHueM
M BapUAHTOM. 3aBepIIAIONIMM 3TAllOM BBITTOJHEHUS
paboTel  sBIsercs  odopmieHue ordera. OTyer
ohopMIIsieTcsl  KaXAbIM ~ CTYJEHTOM B  OTIEIbHOU
teTpagu. OTYET COMAEPXKUT: JIMCT 3adaHus, pasiel,
coJiepKalui TEOPETUYECKUE OCHOBBI
COOTBETCTBYIOIIETO pa3jiesia Kypca, BKII0Yasi paCyeTHBIE
(hOopMyIBI OCHOBHOTO METOJA W PacyeT MOTPEITHOCTH
METO/a, pa3/iell, CoAepKAIUNA ONMUCAHUE MTPOTPAMMHOM
peanmu3aliy: JIMCTUHT IPOrpaMMHOro OJioka, pasmiern,
COoJIepKalllMi OINMMCAaHUE Pe3yJIbTATOB, IOJYUYEHHBIX C
HUCIoib30BanueM Bo3MoxkHocrteir I[ITIIT Matlab wumm
IITIT COMSOL MULTIPHYSICS.

6. CAMOCTOSATEJBHASA PABOTA

Ne | HammeHOBaHME TEMBI Coneprxkanue TeMbl (pasjena) TpynoemMKocTh
/11 (pa3nena) B
aKaJIEMUYECKHIX
yacax

1 BBenenue. Ooi1ue | CamocrosTenpHas pabota 1o Teme | 20
BOIIPOCHI METOIOJIOTHH | TabopaTopHOi paboThl. CamocTosTeIbHAS
MaTeMaTH4YeCKOTo U | paboTa 1o TeMe KypCOBOTO ITPOEKTa.

KOMITBIOTEPHOTO
MOJCITUPOBAHMUS.

2 Cnoxubele  cucremsl: | CamocrosiTesibHast ~ pabora 1o Teme | 20
KOHIIETIIUU nmabopatopHoit paboTel. CamocTosATelbHAs
MTOCTPOEHUS U | paboTa 1o TeMe KypCcoBOTrO ITPOEKTa.
peanu3amny MOJIeNeH.

3 O630p coBpemenHoro | CamocrositenibHasi  pabora 1mo  Teme | 20
CIeMAIU3UPOBAHHOIO | IabopaTopHOi paboThl. CamocTosTelbHas
MPOrpaMMHOTO paboTa 1o TeMe KypcoBOro IMpoeKTa.
obecrieueHust TUTSI
MOJICITUPOBAHUS
CUCTEM.

4 CroxacTuueckue CamocrositenpbHast  pabora mo  Teme | 20
MO/ICTIU. nmabopaTopHoit paboTel. CamocTosTenbHas

paboTa 1o TeMe KypcoBOTr'0 ITPOEKTa.

5 Mopenu ¢ snementamu | CamocrositeibHasi ~ pabora 1o  Teme | 63
HEOITPEIeICHHOCTH. nmabopaTopHoit paboTel. CamocTosTeTbHas

paborta 1mo Teme KypcoBOTr'O MPOEKTA.

7. OBPA3OBATEJIBHBIE TEXHOJIOI'U

B cootBerctBuu ¢ TpedoBanusmu PI'OC BO mno HampasieHuto noarotoBku 01.04.02 —
«IIpuknagHass MaTeMaTUKa W WUHGOPMATHKA» peain3alids KOMIIETECHTHOCTHOTO ITOAXO/a
MpeayCMaTpUBAET IMPOKOE MCIOJb30BAHME B yU4eOHOM TIpollecce AKTHBHBIX U
MHTEPAKTUBHBIX (DOPM MPOBEICHUS 3aHATUI B COYETAHUU C BHEAYIUTOPHON paboOToOil ¢
1IENTbI0 POPMHUPOBAHMS U PA3BUTHSI TPO(DECCHOHATBHBIX HABBIKOB O0YYAIOIIUXCA.

[Ipn mpenomaBaHUM JTUCHMIUIMHBI «MaTeMaTHYeCKOE W KOMIIBIOTEPHOE MOJICITMPOBAHUE
CIIOKHBIX CHCTEM» HWCIIOJIB3YIOTCS KaK TpaaulMOHHBIC (JIEKIUs, IMPOOJIeMHAsT JIEKITUs,
JIEKIUS- CEMUHAP), TaK M WHHOBAIIMOHHBIE TEXHOJIOTHHU (TIPUMEHEHUE MYJIbTUMEIUNHOTO
MPOEKTOpa, CEMUHAP- TUCKYCCHUS, «MO3TFOBOM IITYpM», «METOJ IPOEKTOB», BO3MOXHO
HCIIOJIb30BAHUE PECYPCOB ceTH Internet M 3JE€KTPOHHBIX YU4eOHMKOB). JICKIIMOHHBIE 3aHSATUS



MPOBOJATCS C HCIOJIB30BAHUEM TPAJWIIMOHHOW, AKTUBHOW UM WHTEPAKTUBHOW (opMm
oOyuenusa. JlabopaTopHble 3aHATUS NPOBOASTCS C HUCIOJB30BAHUEM AKTUBHBIX U
WHTEPAKTUBHBIX GOPM OO0yUEHUS.

8. OUEHOYHBIE CPEJCTBA JIJI IPOMEXYTOYHOM ATTECTALIUU
Onucanue mokaszaTesiel U KpUTEpUEB OLEHUBAHUS KOMIIETCHIIMM Ha Pa3IMYHBIX dTamnax ux
dhopMHupOBaHUS, OMMCAHUE IIIKAJI OICHUBAHUS, TUIIOBbIE KOHTPOJIbHBIC 3aJJaHUSI WM WHBIE
MaTepuajbl, HEOOXOAUMbIEC Il OLEHKH 3HAHUM, YMEHHH, HABBIKOB, XapaKTEepU3YIOLINX
aTanbl POPMUPOBAHUSI KOMIIETEHIIUHN, a TaK K€ METOJAMYECKUE MAaTepUAITbI, ONPEILIISIONINe
MpoLEeaypbl OLEHUWBAHUS 3HAHUN, YMEHUI M HABBIKOB OTpaXXeHbl B (POHIIE OLEHOYHBIX
CpPEeNCTB MO IUCUHUIUIMHE «MaTeMaTH4ecKoe U KOMIIbIOTEPHOE MOIECIMPOBAHUE CIOMKHBIX
CUCTEMD.

Tekymuii KOHTPOJIb 3a AayIUTOPHOM U  CaAMOCTOSITEIbHOM paboToil  00ydaembIxX
OCYIIECTBJISIETCS BO BpeMsl TMPOBEACHUS JICKIIMOHHBIX U JIAOOPATOPHBIX 3aHATHH
IOCPEICTBOM YCTHOTO OIPOCa MO KOHTPOJIBHBIM BOIIPOCAM COOTBETCTBYIOLIETO pasfena, a
TaK)Xe MPOBEPKH OTUETOB MO JIabopaTOopHbIM paboTam. IIpoMexyTOUYHBIH KOHTPOJIb
OCYILIECTBJISIETCSl JIBAa pa3a B CEMECTp B BHUAE INOJABEICHUS HWTOTOB CHAUYM TEKYILIUX
nabopatopHblx paboT. IIpoMexyTOUHBI KOHTPOJIb OCYIIECTBJISIETCS IOCJE YCHEUIHOIO
MPOXO0KJIEHUS CTYJIEHTAMU TEKYILIEro KOHTPOJIS B BUIE 9k3aMeHa. OLeHOYHbIE Cpe/IcTBa s
TEKYIIETO KOHTPOJISI YCHEBAEMOCTH U IS MPOMEXKYTOUHON aTTecTallu: OaJlIbHO-
PEUTUHTOBAs CUCTEMA OLIEHKU 3HAHUM YUAIIUXCS.

KypcoBoii TpoekT BBINMOJHIETCS IO TeMe, MPeIoKeHHON mpenogaBateiaemM. OOiee
HAIIPABJIEHUE U TEMATUKA KYpCOBOI'O MPOEKTA OMPEAENISIOTC NHANBUAYATIbHO I KaXI0r0
crynenta. IlpemioxxkeHHass TemMa MOXKET OBbITh 3aMEHEHAa Ha JPYrylo TeMy WU
MO IU(pUIIMPOBaHA TOJIBKO IO COTJIACOBAHUIO C TIPENoAaBaTeIeM, BEAYIITUM JUCITUTIINHY .
IIpu npensioxkeHUU CTYAEHTOM COOCTBEHHON TEMATUKU OH TPEABIBISAET HE TOJBKO
(GOpMYITHUPOBKY, HO U MaTeMaTHYECKYIO IOCTAHOBKY 3a/la4M, OTBEYAIOIIYI0 TpeOOBAHUIO
KOPPEKTHOCTM M COOTBETCTBYIOIIYIO IO CIIO)KHOCTM IIPUBEAEHHBIM HMXXE BapUaHTaAM
3agaHuil. Tema KypcoBOTO MPOEKTa MOXKET OBITh KOCBEHHBIM WJIM MPSIMBIM 00pa30M CBsI3aHa
C TEMAaTHUKOW Marucrepckom puccepramuu. KOHKpeTHass TeMa KypCOBOTO IIPOEKTA
dbopMynupyercs CTYACHTOM WHIUBUAYAIIBHO W YTBEPXKOAETCS B CPOK 10 15 ceHTsOps
TeKyIIero yueOHoro cemecrpa. Jlanee, kak mpaBuiio, TeMa U3MEHEHHUIO HE MOJIEKUT.

Tema KypcoBOTO MpoOeKTa JOKHA OTpaXaTh CrielU(PUKY: MOCTAHOBKY MPUKIIATHON 3aauu,
METOJla €€ PEelIeHUs W peaIN3alMd MaTeMaTUYeCKOM MOJENIM C HCIOJIb30BAHUEM
UHCTPYMEHTAIBHBIX CPEJICTB MaTeMaTHudeckux makeTtoB. HMcxoas w3 1menel u 3agau
KypCOBOTO MPOEKTUPOBAHUS MO AuUcCUUIUIMHE «MaTtemMaTuyeckoe | KOMIIbIOTEPHOE
MOJICTUPOBAHUE CJIOKHBIX CHUCTEM» PEKOMEHIYIOTCS cienyiomue (GOpMYJIUPOBKUA TeM
KYPCOBBIX MPOEKTOB: «Pelienre NpukiIaHoNl 3a4auu ...: MOJeIMpoBaHue B cpeaax Matlab-
COMSOL», «MoaenupoBaH#e Tipoliecca.... peanm3aius B mnakerax Matlab- FlexPDEy,
«KoneuyHo- snmemMeHTHOE MoOJAEIMpOBaHME .... B ...: peamuzamus B [IIIIT Matlaby,
«Hcnonp3oBanue nuncrpymentapus nakera COMSOL Multiphysics... mis MoaenupoBaHus
npouecca ...», «[IpoexTupoBaHue W peanusaius MoJeau ... B cpene ...», «CerouHoe
pelIeHne 3aJa4d MOJEIMPOBAHUS ... B cpene ...», «MoaenmpoBaHue ... XapaKTEePUCTUK
npoiecca ... Ha OCHOBE CETOYHBIX METOMOB», «PereHue 3amadyu ... ¢ UCHOJIb30BAHUEM
MPOTPAMMHBIX UHCTPYMEHTOB» U T.II.

[TpumepHbIE TEMATUKU KYPCOBBIX TPOEKTOB:

— MAaTEMAaTHUYECKOE MOJAEIIMPOBAHUE MPOILIECCA TEIUIONMPOBOJIHOCTU C YUYETOM 3alla3/IbIBAHUSA
110 BPEMEHU;

— MOJCIMPOBAHME CTAIMOHAPHOW TEIUIOMPOBOJHOCTU MPU BO3ACHCTBUU HA OOBEKT
COCPEIOTOUYEHHOI'O UCTOYHHUKA;

— CETOYHOE MO/JIETIMPOBAHUE MTPOIIECCA HECTAIIMOHAPHOM TEILIONPOBOJHOCTU TBEPAOTEIbHBIX
cpexn;

— KOMIBIOTEPHOE MOJIIMPOBAHUE CTAIlMOHAPHON TEIUIONMPOBOJHOCTH B  YCIOBUSIX
KOHBEKTUBHOTO TEIJIOOOMEHA;

— MOJEIMPOBAHUE CTALUMOHAPHOM TEIUIOMPOBOJHOCTU IS CpPed C HEJIMHEUHBIMU
TerI0(U3NUECKUMH XapaKTEPUCTUKAMU;



— MOJISTMPOBAHNE HETTMHEHHBIX BOJTHOBBIX IIPOIIECCOB;

— MOJISIMPOBAHUE MPOLIECCOB THUMA «PeaKIusi-Tu(PPy3us-KOHBEKIII;

— MaTeMaTU4YeCKoe MOJETUMPOBAHME JMHAMUKH IMPOLIECCa TEIUIONPOBOJIHOCTU B CILUIOIIHOM
cpene;

— MaTeMaTH4YecKoe MOJICIMPOBAHME pAaCIpeAeieHUus MOTeHlHana IO, CO3AaHHOTO
CHUCTEMOMU 3apsI0B;

— YUCJIEHHOE PellIeHUe OAHOT0 Kilacca MOJENbHBIX 3a/1a4 TEOPUU YIPYIOCTH;

— MOJZIETIbHOE PEIIeHHE 33724 IJIeKTPOCTATUKH;

— pelleHue MPUKIAIHBIX 3aa4 B MOCTAHOBKE YPaBHEHHUI ¢ YACTHBIMU IMPOU3BOAHBIMU IS
obJracteii ¢ KpUBOJIMHEHHBIMH T'PAHHUIIAMU.

DK3aMeH chaeTcss B KOHIE yuyeOHoro cemecrpa. dPopma ciauum 3K3aMeHa — IMUChbMEHHas.
Heob6xoauMbIM ycioBHEM JIOMYCKa HA 9K3aMEH SIBIISIETCS cjaya BcexX JabopaTOpHbBIX paboT.
DK3aMEHAllMOHHBIN OWJIET COAEPKUT TEOPETUUYECKHUE BOIPOCHI M KeHC- 3aJaHKe. DK3aMeH
MPOXOJUT B MICHBbMEHHOU (pOpMeE C MOCIIEAYIONMEH NHANBUTYAIBHOM Oecenoi mpernogaBaTers
¢ 9k3aMmeHyromuMcs. Ha nmucbMeHHy1o paboTy HaJ1 OMIeTOM OTBOJAUTCS 2 aKal. Jaca.
Kputepun onenku sk3amena. Kaxaplil MyHKT OLIEHEH OIpPEIEIeHHbIM KOJINYECTBOM OAIIOB,
JI0 Hayaljla 9K3aMeHa MpPernoaBaTellb 0O3BYUYHMBAET U OTOOpaXKaeT Ha JIOCKE HIKaJIy MepeBojia
0aJuI0B B TPAJUMLIMOHHYIO MATHOAIIbHYIO OLEHKY. I[IpM H310XKeHMM OTBETa Ha BOIPOC
CTYJIEHT JIOJIKEH JaTh Pa3BEPHYThIE OTBETHI HA TeopeTudyeckrue Bonpochl. CTYAEHT JAOJIKEH
MPOAEMOHCTPUPOBATh OPUEHTAIMIO B MaTepuase, INyONMHY 3HAHUM, MEXIUCIUIUIMHAPHBIE
CBSI3U, BJIaJICHHE CIIEIIUAIbHBIMU 3HAHUSIMU COTJIACHO MPOTPAMMHOMY MaTepHUally.

HTorosast onieHka BBICTABIISIETCS CTYACHTY C YUYE€TOM OOIIEro peHTHUHra Mo JUCHUIUIMHE U
HaOpaHHBIX 3a ceMeCTp OaUI0B, BKIIOUas OasuIbl 3a MOCEIICHHUE 3aHSITUH.

Y4eOHO- METOANYECKOe OO0ECIIeYeHHEe CAMOCTOATEIbHON pPabOThl CTYAEHTOB: OCHOBHAS H
JIONIOJIHUTEIIbHAS TUTepaTypa, oulnaIbHble pecypchl ceTu Internet, ycTaHOBIIEHHOE B By3€
porpaMMHoe obecrieyeHue.

ITpuMepHbIe BOIIPOCHI K 3K3aAMEHY:

1. Ilonstue Mmoaenu, CBOMCTBA MOJIENIEH, 1IeIU MOJIETUPOBAHUS.

2. O0111ee MPUHIIMIIBI ITOCTPOCHUS MaTeMaThuueckux Mojenei. Kimaccudukanus momesnei.

3. Cxema BBIUUCIUTENIBHOTO SKCIIEPUMEHTA, BEPUPHUKALUS PE3YTbTATOB MOIEIUPOBAHMUSL.

4. Ilpunnunel MmoaenupoBanus. [IpumMepsl MaTeMaTUUECKUX MOAeel (PU3NUECKUX CUCTEM.

5. MoaenupoBaHue U CUCTeMHBIN aHau3. CII0KHBIE CUCTEMBI.

6. OO030p METOJIOB, HCHOJb3YEMBIX JJISI MOACIUPOBAHUS IPOLIECCOB U  SBJICHUM.
Merononoruss Matematuueckoro MomenupoBanus u MKO. MKDO kak maremaTtuueckuit
anmnapat peaJim3aliuyi MOJIEJIeH CUCTEM.

7. JeTepMUHUPOBAHHBIE MOJIEHU, ONTUChIBaeMble qudPepeHIIaTbHbIMU YPABHEHUSMM.

8. TlakeThl NPUKIATHBIX MPOTrPAMM KOHEUYHO- 3JIEMEHTHOTO MOJIETMPOBAHUS CIIOKHBIX
CHUCTEM: BO3MOXHOCTHU, CPaBHUTEIbHAS XapPaKTEPUCTUKA, OCOOEHHOCTU (XapaKTepUCTHKa
maketa COMSOL).

9. OcCHOBBI Me€TO/Ia KOHEUYHBIX 3jeMeHTOB. Cucrema Oa3MCHBIX M BECOBBIX (YHKIIUH.
Koneuno-aneMeHnTHas annmpokcuMalus peieHuit tuddepeHimanbHbIX YpaBHEHUN.

10. Meron MoHte- Kapmno kak MeToa MOACIUPOBAHUS CTOXAaCTUYECKHUX SBJICHUH U
MPOLIECCOB.

11. Mopaenu ¢pakTalabHBIX CHCTEM U IIporieccoB (ppakTall u ppaKkTanbHas pa3MEPHOCTD).

12. OcHOBHBIE TTOHSITUS TEOPUU MTEPKOJISIIUAH.

13. OCHOBBI HEYETKOTO MOJICTTUPOBAHUS.

14. KneTtouHslit aBTOMAT.

9. YYEBHO- METO/IMYECKOE U UH®OPMAILIMOHHOE OBECIIEYEHUE
JAUCLHUITJINHDBI

a) IuTepatypa
1 Haunumos, A. M. MaTeMaTH4eCKOE€ U KOMIIBIOTEPHOE MOJEIUPOBAHKE CIIOKHBIX CHCTEM
[DnexTpoHHBIN pecypc] : yuebHOe Tocooue / A. M. Jlanmnos, M. A. I'apekuna, 3. P. Jlomke.
— DJIEKTPOH. TeKCTOBbIe AaHHble. — [len3a : [IeH3eHCKUI rOCy1apCTBEHHBIM YHUBEPCUTET



apXuUTEKTypbl U crpoutenbcTBa, DBC ACB, 2011. — 296 ¢. — 978-5-9282-0733-5. — Pexum
nocrymna: http://www.iprbookshop.ru/23100.html

2 Hepcecsinu, A. A. IMuTanmoHHoe MoOJAETUpOBaHME MH()POKOMMYHUKAITMOHHBIX CETe M
YCTPOUCTB : yueoHoe nmocodue / A. A. Hepcecsnu. — Mocksa : Ait [Iu Ap Meaua, 2022. —
113 c. — ISBN 978-5-4497-1708-5. — Texkcr : anextponnsiii // LudpoBoit 06pazoBaTeIbHBIHI
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/122222.html

3 UucrieHHbIe METOABL: UCIOIb30BAaHUE HHCTPYMEHTAJIBHBIX CPEICTB U pealn3alius
anroputmMoB Ha 0Oasze IIIIIT MATLAB [OnekTpoHHblii pecypc]: yued. mocobue/ A. T.
Macnogckas, A. B. ITaBenbuyk ; AMI'Y, ®Mull. - bnarosemenck : M3a-Bo Amyp. roc. yH-
Ta, 2016. - 212 c. http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7430.pdf

4 IMTaBnoBckuit, FOpuit Hukonaesnu. Mmurtanmonnoe mopaenupoBanue [Tekct]: yueO.
nocodue: gon. HMC/ FO. H. ITaBnosckuii, H. B. benorenor, FO. U. bpoackmit. - M. :
Axanemus, 2008. - 236 c.

5 Cripenkuii I''A. MoaenupoBanue cucteM. Hacth 3 [DNeKTpOHHBIN pecypc|: yuyebHoe
nmocoobue/ I A. Ceipenkuii. — ODJIEKTPOH. TEKCTOBBIE maHHble. — HoBocHOMpCK:
HoBocubupckuii rocygapcTBeHHbI TexHUYeckui yHuBepcurter, 2010. — 95 c. —
978-5-7782-1734-8. — Pexum gocryna: http://www.iprbookshop.ru/44964.html

6. Macnosckas A.I'. MaTematrueckoe U KOMIIBIOTEPHOE MOJCTUPOBAHHUE CIIO0KHBIX
CHUCTEM: METOIWYECKHE PEKOMEHJAIlMd K BBIMOJHEHUIO KypcoBoil pabotei/ A.T.
Macnosckas — bimarosemenck: Amypckuii roc. yH-T, 2017. — 40 ¢. Pexxum goctyma: http://
irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7697.pdf

7.MaTemMaTHueCKOe U KOMIIBIOTEPHOE MOJCITUPOBAHKE CIOKHBIX CUCTEM : CO. yueO.- METO/I.
MatepuaiaoB g HampabieHuss noarotoBku 01.04.02  «IIpuknan. MaremaTuka U
nnpopmatukay/ AmMI'Y, ®MuMl; coct. A. I'. Macnosckas. - brarosemenck: 3a-Bo AMyp.

roc. yH- Ta, 2017. - 18 c. Pexmm pmocryna: http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/7911.pdf
8. Macnosckas  A.T. Anmpokcumanus — QyHKUMH B 3amadax — oOpaboTku

AKCIEPUMEHTAIBLHBIX JAHHBIX [DIEKTPOHHBIN pecypc] : yued. mocodbue / A. I'. MacnoBckas ;
Awmyp. roc. yH-T, @ak. maTemaTuku u nHbpopmatuku, Kad. MaT. ananmsa u MomeImpoBaHuUs.
- bnarosemenck : AmI'Y, 2021. - 20 c. http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/11701.pdf

9.Macnosckass A.I'. YuciaeHHble METOIbI peLIEHUS OOBIKHOBEHHBIX IU(ddepeHIInaTIbHbIX
ypaBHEHUH [DIIeKTpOHHBINA pecypc] : yueb. mocobue / A. I'. MacnoBckas ; AMyp. Toc. yH-T,
@ax. marematukn u wuHGopMmaTuku, Kad. Mar. aHanmza W MOAEIUPOBAHMS. -
bnarosemenck :  AmI'Y, 2021. - 47 c.  http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/11700.pdf

10. Macnosckas A.T'., Mopo3 JI.LM. MartemaTtudeckoe U KOMIIBIOTEPHOE MOJICIUPOBAHNE:
crenaiabHble TJABBl [DJIEKTPOHHBIN pecypc|: mpaktukym: Yacte I: MoaenupoBaHue B
YCIOBUSAX HEOIpeAeIeHHOCTH. MoennpoBanne (GpakTaIbHBIX CTPYKTYD: U1l HAMIPABIICHUS
noarotroku 01.04.02 "Tlpuxnan. marematuka u nHpopmatuka" / AmI'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) mporpammuoe obecnieueHue u MHTepHET-pecypehl

Ne HaumenoBanue Onucanue

1 [MATLAB+SIMULINK | Academic classroom 25 mo morosopy Ne2013.199430/949 ot
20.11.2013.

2 | Comsol Multiphysics Jluniensus Ha y4eOHBIH Kjacc MO CYyOJUIIEH3MOHHOMY
noroBopy Ne20/15/230 T 16.12.2015.

3 |ANSYS 10 JoroBop Ne218 ot 11.12.2015.

4 |7-Zip becninatHoe pacnpoctpanenue no nuiieHsun GNU LGPL
http://www.7-zip.org/license.txt.

5 | LibreOffice becninatHoe pacnipoctpanenue no guneHsun GNU LGPL




https://ru.libreoffice.org/about-us/license/

http://elibrary.ru/

Hayunas snextponnast oubmuorexka eLIBRARY.RU- sto
KPYMHEHIINA POCCUUCKMI WH(GOPMAIIMOHHBIA TOpPTaT B
001aCTU HAYKH, T€XHOJIOTUM, MEIULIMHBI U OOpa30BaHUs,
cozepxaluil pedepaThl U MOJHbIE TEKCTHI Oosee 14 MIH.
HAy4yHBIX cTaTell wu myonukanuii. Ha mmatdopme
eLIBRARY.RU pmocTynHBI 3JIEKTpOHHBIE BepcHHM Ooliee
2200 poccHiCKMX HAyYHO- TEXHUYECKUX XYPHAIOB, B TOM
yucie 6osee 1100 xypHaJIOB B OTKPBITOM JOCTYIIE.

http://www.mathnet.ru/

O6mepoccuiickuii Mmatematuyeckuii moprtan Math- Net.Ru
— 3TO  COBpeMEHHass MH(POpMAIMOHHAs  CHCTEMa,
MPETOCTABIISIONIAS POCCUNICKIM " 3apyO0eKHBIM
MaTeMaTUKaM  pa3iIMyHble BO3MOXXHOCTM B  IIOHCKE
nHpopMaIIIU O MAaTeMaTUUYECKOM )ku3HU B Poccun.
bubnuoreka psma  peueH3UpYeMbIX — MEPUOIUUYECKHX
M3IaHUH TI0 MAaTEMAaTHYECKOMY M €CTECTBEHHO- HAyYHOMY
HampaBJIeHUsIM, THOKUN uHTepdeiic, yToOHas MOUCKOoBas
CUCTEMA, TOMOJTHUTENbHBIE PECYPCHI.

OTKpBIT CBOOOJHBIM JOCTYN K TMOJHBIM TEKCTaM cTaTel
xKypHainoB AxanemuzaatiuenTpa "Hayka" PAH. Hoctyn
MPEIOCTABIISIETCS 10 TPOIIECTBUU TpeX JIET C MOMEHTa
BBIXO/Ia COOTBETCTBYIOIIETO HOMEPA KypHaJIa.

http://
www.iprbookshop.ru

DnekTpoHHO-0nbmmoTeunas cucrema IPRbooks — Hayuno-
00pa3oBaTeNbHBIN pecypc /ISl pelieHus 3a1a4d oOydeHus B
Poccun m 3a pybGexom. YuaukampHas miatdopma DbC
IPRbooks oObenuHsieT HOBele WHHOPMAIMOHHbBIE
TEXHOJOTMM U Yy4YeOHYIO JIMIIEH3MOHHYIO JIUTEPaTypy.
Koutent OBC IPRbooks oTBeuwaeT TpebGoBaHUSIM
cTaHaapToB BbIcmied mkoiabl, CI1O, MOMOTHUTENBHOTO U
JIMCTAHIMOHHOTO 00pa30BaHuUsl.

https://biblio-online.ru/

Lenr  wu3pmatensctBa  FOpailT —  mpegocTaBieHUe
MpernoaBaTessm u ydanmmces KayeCTBEHHOT O
obpazoBatenbHOro koHTteHta. DbC FOpailt — 310 cailT mis
MOMCKA U3JAHUN U OCTyNA K TEKCTY U3JAHUS B OTCyTCTBHE
TPaJIULIMOHHOM IeYaTHOW KHUTH.

Hns ynobcTBa HaBUTALlUM 1O 3JIGKTPOHHOUW OMOIMOTEKE
W3aHUsl CTPYIIUPOBAHBI B KATaJOr IO TEeMaTHUYECKOMY
npuHnuiy.  [lomp3oBaTenssM  AOCTYMHBI — pa3IUYHBIC
CepBUCHl IS OTOOpa M3IaHUH M OOECIeYeHus C uX
MTOMOIIBI0 KOM(GOPTHOTO YyUeOHOTO IpoLecca.

BpeMmsi mosb30BaHMST M KOJIMYECTBO TOJIb30BATENIed He
OTPaHUYEHO.
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http://lanbook.com/

Pecypc, Brirouarommii B cedsi KaK 3JIEKTPOHHbIE BEpCUU
KHUI ~ u3JateinbcTBa «Jlawb» ©  Apyrux  BeaylIux
W3/1aTeNbCTB Y4eOHOU JUTEepaTyphl, TaK U 3JIEKTPOHHBIE
BEPCUU TEPUOJUYECKUX M3JAaHUNH IO E€CTECTBEHHBIM,
TEXHUUYECKUM U TYMAHUTAPHBIM HAYKaM.
http://exponenta.ru/




HMmeroTcs  pecypcwl:  Internet- kmacc 1o Beicieit
Maremartuke; paboTa ¢ IpuMepamMu, pelIEeHHBIMU B Cpeiax
IIITI1; 6aHK pelIeHHBbIX CTYJEHYECKUX 3aday; OoOCYyKIEHUE

Ha popyme.

B) mpodeccrnoHaabHble 0a3bl JAHHBIX U HHHOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

Ne HaumenoBanue Onucanue
1 | https://www.runnet.ru RUNNet  (RussianUNiversityNetwork) —  Hay4Ho-
obpazoBaTenbHas TEJIEKOMMYHHMKAIIMOHHAS CETh,
o0ecIeurBaOIIMMK UHTETPAILIUIO C 3apyOeKHBIMU HAYYHO-
00pa3zoBaTEIbHBIMU CeTSIMU
(NationalResearchandEducationNetworks, NREN) u ¢
HNuTepher.
2 | http://  www.ict.edu.ru/ | MHpopManlmOHHO- KOMMYHHUKAIITMOHHBIE TEXHOJIOTMH B
about oOpazoBanuu — deaepaibHblli 00pa30BaTeIbHBIN MOpPTAJ,
obecrnieunBaOIIUN MH()OPMAITMOHHYIO MOJICPKKY

00pa3oBaHus B 00JIACTH COBPEMEHHBIX MH(POPMAITMOHHBIX
U TEIEKOMMYHUKALIMOHHBIX  TEXHOJOTMH, a  TaKxke
nestenbHocT  no  mpumeHeHutro  MKT B cdepe
oOpazoBaHusl.

3 | https://reestr.minsvyaz.ru | ExuHbIil peecTp pOCCHHCKUX IPOTPAMM ISl 3JEKTPOHHBIX
BBIUMCIIUTETHHBIX MAIIMH 1 043 JaHHBIX

4 | http://www.informika.ru | Caiit «Muapopmuka». ObecrieunBaeT HHPOPMAIMOHHYIO
MOJJIEPKKY BCECTOPOHHETO DA3BUTUS W TPOJBIDKECHUS
HOBBIX WH(POPMAIIMOHHBIX  TEXHOJIOTUH B  cdepax
oOpazoBanus 1 Hayku Poccun

http://www.mathnet.ru/

Math- Net.Ru. OOmepoccuiickuii ~ MaTeMaTHYCCKUI
moptail.  CoBpeMeHHass WH(MOpPMAIIMOHHAS  CHCTEMA,
MPEIOCTABIISIONIAS POCCUICKIM u 3apyOeKHBIM
MaTeMaTUKaM pas3lIUyHble BO3MOXXHOCTH B  IIOMCKE
nHbOpPMAIN O MaTeMaTU4YecKoH xu3Hu B Poccun.

5 | https://elibrary.ru/ Hayunass snextponnass Oumbmmoreka eLIBRARY.RU -
poccuiicknii MHGOPMAITMOHHO- aHAJIMTUYECKUH MOpTal B
00J1aCTH HAYKH, TEXHOJIOTUM, MEAULIMHBI 1 00pa30BaHUS

6 | https://scholar.google.ru/ | GoogleScholar — mouckoBasi cucreMa 1o MOJIHBIM TEKCTaM
HaYYHBIX ITyOJIMKALIMH BceX (HOPMATOB M TUCIUTLIMH.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCLHUIIJINHBbI
3aHATUS 1O AUCHUIUIMHE MPOBOJSTCS B CIHEUMATbHBIX MOMELIEHUSX, MPEACTABISIOIINX
co0OM y4yeOHBIE ayAUTOPHHU IS TPOBEACHUS 3aHSATUN JIGKIIMOHHOTO THIIA, 3aHATHH
CEMMHAPCKOTO THIA, KYpPCOBOT'O TIPOEKTUPOBAHMS, TPYINIOBBIX U UHAWBUIYATbHBIX
KOHCYJIbTAlIMHM, TEKYIIEr0 KOHTPOJISI U MPOMEKYTOUHOM ATTECTALMM, 4 TAK¥KE MOMEIICHUS
JUIS CaMOCTOSTEIbHOW pabOThl W TIOMEIICHHUS Ui XpaHEHUS W NPOPUIAKTUUECKOTO
00CITy>)KMBaHUSI y4eOHOTO 000PYAOBAHUS.

CrneumajabHble  IIOMEIICHHS  YKOMIUIEKTOBAHBI  CIICLIMAIM3UPOBAHHON  MeOenpio |
TeXHUUYECKUMM CpEACTBAMM OOyYEeHHUS, CIYXXaIlluMH JUIsd TpeAcTaBieHUs ydeOHOM
nHpopMauu OOJBIIONW ayaUTOPUU. Bce IMomerneHusi, B KOTOPBIX MPOBOMSTCS 3aHSITHA,
COOTBETCTBYIOT ACHCTBYIOIIUM MPOTUBOIOKAPHBIM ITPABUIIAM U HOPMaM.

Kaxnaprii oOyuaromuiics oOecrieueH WHAWBUAYATbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K
9JIEKTPOHHO- OUOIMOTEYHBIM CHUCTEeMaM M K  3JIGKTPOHHOW  MH(POPMAIIMOHHO-
oOpa3oBaTenbHON cpelne yHUBepcuTeTa. I[lomemieHust I8 CaMOCTOSITEIbHON pPabOThI
00y4JarOIIUXCSl OCHAIIEHBI KOMITBIOTEPHOUN TEXHUKOU C BO3MOKHOCTBIO MOJIKTIOYEHUS K CETH



«IHTepHET» M 00ECIIeUeHNEM JIOCTYIA B 3JIEKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTeIIbHYIO
Cpely OpraHu3aluu.

Ha 3anstusix mpumeHsieTcst cienyroiee TexHU4Yeckoe obOopymoBanue: [IOBM Ha 06ase
npoueccopa Intel Pentium, mpoexktop. Jlekuuu mpoBOASTCS B CTaHAAPTHON ayAUTOPHH,
OCHAIIIEHHOW B COOTBETCTBHUM C TPEOOBAHUSIMU IPEIIOIaBAHUS TCOPETHUCCKUX JTUCIUILINH,
BKJTIOUAsl MYJIbTHMEIHA- MPOeKTOop. JlabopaTopHble pabOTHI MPOBOIATCS B KOMIIBIOTEPHOM
KJIacce, paccyuTaHHOM Ha 10 mocamoyHbIX pabo4YMX MECT IMOJIb30BaTeNeld, B KOTOPOM
ycranoBiieH u npumensiercs [T Matlab u INIIIT COMSOL MULTIPHYSICS. [lannoe
000pyI0BaHNE U TPOrpaMMHOE oOecrieueHue MPUMEHSETCS TPU U3YUYEHUU JTUCHUTIIUHBI.



