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1. HEJIU 1N 3AJJAYU OCBOEHUSA JUCHUITIINHBI

Leanb aucuMmIMHbIL
@DopMUpPOBAHUE Y CTYAEHTOB CHUCTEMbl 3HAHWMW, BKIIIOYAIONIEH: METOIbl TOCTPOCHUS
CTATUYECKUX M JAMHAMUYECKUX MOJENed (PU3NUYECKUX TIPOIIECCOB W SIBICHMMA, a TaKkKe
MOAXOAbl K KOMITBIOTCPHOM HMHUTAIIMM TAKUX CHCTEM C HCIOJIb30BAHHUEM COBPEMEHHBIX
MPOrPaMMHBIX M HMHCTPYMEHTAJbHBIX CPEICTB, MPEIOCTABISIEMbIX MAKETAMHU IMPHUKIIATHBIX
MPOTrPaMM.

3agauu AMCHUIIHHBL:
[TproOpeTeHne CTyAeHTaMU YCTOMYMBBIX HABBIKOB M YMEHUI, MO3BOJISIONMINUX BBHITIOJHATH
MaTeMaTHYEeCKyl0 (opMalM3alMio H3ydyaeMOro Ipollecca WM SIBJICHHUS, OCYIIECTBJISATH
BBIOOP METOJOJIOTUHU IS TOCTPOEHUS BBIYUCIIUTEIBHON CXEMbI PELICHUS IPUKIIATHOM
3a/1a4M, peajIu30BbIBATh MOEIb C UCIIOIb30BAHUEM CIICIIUAIM3UPOBAHHOTO MIPOTPAMMHOTO
oOecIieueHUsl, BBITIOJHATh TTOCTAHOBKY W IPOBEICHUE BBIYUCIUTEILHOTO 3KCIIEPUMEHTA,
AHAIIM3UPOBATH IMOJTyUEHHBIE PE3YTbTATHI.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOI

IMPOI'PAMMDbI
HucunmuinHa «MaTteMaTudeckoe MOAEIMPOBaHUE (PU3MYECKUX IPOIIECCOB» BKJIIOUEHA B
00s13aTeNbHYI0 yueOHOTO TutaHa. {1 OCBOSHMS AUCIMIUIMHBI OOYUYarOIIMeCs WCIOIb3YIOT
3HAHUS, YMEHHMS U BHU/bI JEITEIbHOCTH, COPMUPOBAHHBIE B Mpoliecce 00yueHHUsI B By3e (B
paMKax BBICIIEr0 OOpa30BaHMS IO HAMpPaBJICHUSM IOJCOTOBKM OakajaBpuaTa WIH
crenpanutera). s ycBOGHHMS MUCHUIUIMHBI OOydaeMblii JTODKEH o01anath 06a30BOM
MOATOTOBKOW M BIIaJIETh KOMIIETEHIIUSIMKM, COBPEMEHHBIMU 3HAHHUSIMHU CIICIUAIIACTA WIIH
OakamnaBpa.
DTOT KypC TECHO CBSI3aH C OCHOBHBIMM MATEMATHYECKUMU M HHOOPMAIMOHHBIMH
qucHuIuMHaMu:  auddepeHImaabHble  ypaBHEHUS, ypaBHEHUS MaTeMaTHUYECKOH (HU3uKH,
YHUCIIEHHBIC METOJbI, BBIYMCIUTEIbHAS (DU3UKA, OCHOBBI IIPOTPAMMHUPOBAHMS, MPHUKJIATHOC
nporpaMMHoe obOecriedeHre. OCBOCHHME TUCHUIUTMHBI «MaTeMaTHuuecKoe MOICIUPOBAHUE
(U3MYECKUX TTPOIIECCOB» OYIET CIIY)KUTh 3a1a4aM BBIMOJTHEHUST HAYYHO-UCCIIEIOBATETBCKON
paboThl M HAMHMCAHWS BBITYCKHOH KBAJIM(PHUKAIMOHHONH pabOThI, €ClIM TeMaTHKa
HCCIIC/IOBAHUM MArucTpaHTa CONpPSDKEHA C  HCIOJb30BAaHMEM METOJIOB M CPEJICTB
MaTeMaTHYECKOTO U KOMITBIOTEPHOTO MOACITUPOBAHUS JJISI HCCIIEIOBAHUS 3aKOHOMEPHOCTEH
(U3HYECKUX SIBJICHUI U TTPOIIECCOB.

3. KOMIIETEHLINY OBYYAIOIIEI'OCAA, POPMHWPYEMBIE B PE3YJ/IbTATE
OCBOEHUA INCHUIVIMHBI 1 UTHAUKATOPBI UX JOCTUKEHUA

3.1 ObmenpodeccnoHaTbHBIE KOMIIETCHITUN U MHAUKATOPHI UX TOCTHKEHUS

Kon u HanMeHoBaHue | Kom ¥ HamMeHOBaHME WHIUKATOpa JIOCTHIKCHHS
o01enpogeccuoHaTbLHOM o01enpodeccCoHaIbHOM KOMIIETEHITUN

KOMITETEHITHH

OIIK-2 Cnocob6en | U-1onk-2 3HaeT  OCHOBHBIE  KOMIIBIOTEPHBIC
CaMOCTOSITEIbHO ~OCBaMBaTh W | MPOTPaMMBbI, HCIIOJb3yeMble TIPH pEIIeHUHd 3aaad
MPUMEHSTH COBPEMEHHBIE | TPOEeCCHOHATTBHON ASITETEHOCTH

MaTeMaTHIeCKUE Metob! | UA-2onk-2 YMmeer HCITOJIb30BaTh (usuko-
MCCIIEIOBAHUS, aHanm3a U | MaTeMaTU4YeCKUi ammapar TSt pa3paboTku
06paboTku TAHHBIX, | MATEMAaTUYECKUX MOJENe SIBJICHWN, MPOIECCOB U
KOMITBIOTEPHBIC MPOTPAMMEBI, [ OOBEKTOB IPHU PEUICHUH 33a1a4 B MPO(ECCUOHATBHOM
CpencTBa 170 pa3paboTKH, | ACATEITLHOCTH

HAYy4HO- uccnenosatenbekyto, | U-3onk-2 Biageer MmeTogonorueit MaTeMaTu4eckoro
M3MEPUTEITHLHO- AHATTUTUYECKYIO U | MOJITTMPOBAHUS, 3HAET U YMEET peaiu30BhIBATH BCE
TEXHOJIOTHUECKYIO amnmnapartypy (B | 3Tambl BBIYUCIUTEIIBHOTO 3KCIEPUMEHTA ISl PEIICHUS
COOTBETCTBUM C  M30paHHBIM | 3a7a4 TPOQPecCHOHATLHOMN IeITeTbHOCTH.
HaIpaBJIICHHEM IIPUKJIIATHBIX




MaTeMATHKH U (PU3UKH);

OIIK-3 Cnocoben B pamkax | U[-lonk.3 3HaeT OCHOBHbIE HAy4HbIE MOAXOJbBI K
cBoei Mpo¢eCCUOHAIBHOM | peleHn0 (yHIAMEHTAIBHBIX M TMPUKIAIHBIX HAyYHO-
NESITEIbHOCTU ~ AHAJIU3UPOBATH, | TEXHUYECKMX, TEXHOJOTMYECKMX W HMHHOBALIMOHHBIX
BBISIBJIAITh, (OpMaIM30BaTh M |3a7ad

HaXOJUTh pemenus | U-2onk-3s YMeer BbIOMpaTh METOABI PELICHUS
(byHIaMEHTAIBHBIX U | HAy4HO- TEXHHWYECKMX 3ajad  mpodeccHoHaIbHON
MIPUKJIAIHBIX HAay4YHO- | A€SITEIIbHOCTU

TCXHUYCCKHUX, TCXHOJIOTHYCCKHUX 1
MHHOBAIIMOHHBIX 34144,

4. CTPYKTYPA JNCHUITINHBI

OOmmas Tpy10eMKOCTh AUCUMIUIUHBI cocTaBsgeT 4.00 3aueTHbIX eauHHIbI, 144.0 akageMUUecKux
JacoB.

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 (JIexuum)

4.2 — Jlexuuu B BUJI€ TPAKTUYECKON MOATOTOBKHU

4.3 — I13 (ITpakTryeckue 3aHATHS)

4.4 — TTpakTUUYECKHE 3aHITHUS B BUJIC TPAKTUIECKON TTOATOTOBKHU

4.5 — JIP (JTabopaTopHbie paboOThI)

4.6 — JlabopaTopHble paOOThI B BU/I€ IPAKTUYECKON TOATOTOBKHU

4.7 — UKP (Muas xoHTakTHas pabota)

4.8 — KTO (KoHTpoJib TEOPETHYECKOTO OOYUCHHUS)

4.9 — KO (KoHTposb Ha sK3aMeHe)

5 — KoHTposb (B akaIeMHUYECKUX Yacax)

6 — CaMocTtosTenpHas paboTa (B akaJeMHUIECKUX Jacax)

7 — @OpMBI TEKYLIErO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 5 6 7
4114243144 (451464714849
1 BBenenue. 1 |2 2 20 VYcerHblit
OO06mue OIpOC 1O
BOIIPOCHI TeEME
METOJIOJIOTUH nmabopaTtopHOi
MaTeMaTUYECKOT paboThl
ou «Pa3paboTka
KOMITBIOTEPHOTO uHTepdeiica
MOJIL30BATENIS
MOJIETUPOBAHUS JUISE
peanu3anuu
MaTeMaTUYECK
OU MOJIENIN B
Matlab». Tect
BXOJIHOT'O
KOHTPOJIS.
2 CI10KHBIE 1 |4 4 20 VYcTHBIH




CHUCTEMBI:
KOHICITINU
MMOCTPOCHUS U
peanu3aiuu
MOJIEJICH.

OIPOC TI0
TeEME
abopaTopHOi
paboThl
«Peanuzanus
TIETCPMUHUPO
BaHHOU
MOJIETIA B
PDE toolbox
TITIIT
Matlaby.

O0630p
COBPEMEHHOTO
CIHeLHaIu3upOBa
HHOT'O
IIPOrpaMMHOIO
oOecrieueHust
I
MOEIUPOBAHUS
CHCTEM.

2 10 VcTHbIN

OIIPOC IT0

TeMe
nabopaTopHOU
paboThI
«Cucrema
UHXCHEPHOT'O
aHaIm3a
COMSOL
MULTIPHYSI
CS: pemrenne
MIPUKIaTHBIX
3agay MKO»

CroxacTuuecKkue
MOJIENH.

2 10 YcTHBIR

OTIPOC 1O

TeMe
J1abopaTopHOi
paboThl
«MopenupoBa
HUE
CTOXaCTHYECK
HX MPOLIECCOB
U CHUCTEM).

Mopenm ¢
3JICMCHTAMU
HEOMPEAEIIEHHOC
TH.

8 14 YcrHbIin
OITpOC 1O
TEME
nabopaTopHOI
paboThI
«Mopenu ¢
3JIEMEHTAMHU
HeoIpeIeIeHH
octu». TecT
MIPOMEXYTOYH
oro
KOHTPOJTSL.

DK3aMeH

0.3 |35.7 DK3aMmeH

Hroro

16.0

0.0 18.0 00(00(03]| 357 | 74.0

5. COAEP KAHUE JUCHUITIIMHbI

5.1. Jlekuun
No 1/ HaumeHnoBaHnue TeMbl Copepxanue TeMbl (pa3aena)
II (paznena)
1 Beenenue. O6mmue Bompocs | [TonsTne  Mojenu, CBOHCTBA  MOJElCH,  Lelu
METOIOJIOTHHA MOJIETUPOBAHUS, KJIacCU(pUKAIUSI MaTeMaTHYECKUX
MAaTEMAaTHYECKOTO U | MOJIeIel, CXeMa BBIYUCIUTENIBHOIO 3KCIIEPUMEHTA,

KOMITBIOTEPHOTO

BepU((UKaALIUS PE3yIbTATOB MOACIIUPOBAHUSI.




MOACINPOBAHMS.

2 CrnoxHble CUCTEMBL:
KOHLEMIIMA TIOCTPOCHUSI U
peanu3annu MOJEIEH.

MaremaTuyeckoe MOJCIUPOBAHME M  CHCTEMHBIN
anamu3. Ilonstue cucremMbl. ATpHUOYTBI CHCTEMBI.
CrnoxHass cucreMa. 3ajJadyd, BO3HUKAWOIIME IIpU
uccinenoBaHun cucteM. CHCTeMHBI MOAXOA IIpHU
pellIeHNH 3aJa4 IPOCKTUPOBAHUS U pealu3aliu
Mozenupyromux cucteM. Kiaccudukaiuss MeTonos
OTIMCAHUSI CJIOKHBIX CHCTEM B CHUCTEMHOM aHaJIM3e.
SI3BIKM KOHIIENITYaJIbHOTO MOJEIUPOBAHUS CHCTEM.
Knaccupukanmss mMaTeMaTHUECKUX MOJENEH CHCTEM.
CraTuyeckue W JUHAMHYECKHE MOJIEIM CHUCTEM,
TMCKPETHBIE U HETIPEPHIBHEIE.

3 0O0630p COBPEMEHHOTO
CIELUATU3UPOBAHHOTO

IIPOIPAMMHOI0 OOCCIIEUCHMS
JUTSI MOICTTUPOBAHUS CUCTEM.

O030p METOI0B, UCIOJIb3YEMBIX ISl MOACTUPOBAHUS
MPOLIECCOB u SIBJICHUH. Mertonomnorus
MaTtematuieckoro moaenupoanus 1 MKO. MKD kak
MaTEMAaTUYECKUN ammapar peajlu3alud MOJeNen
CUCTEM.

MonenupoBaHue bU3IYECKUX MPOILIECCOB,
OIMCBIBAEMBIX OOBIKHOBEHHBIMU
muddepeHIIMaTbHBIMU  YPaBHEHUSIMA B TIOCTaHOBKE
3amau Komm u kpaeBbix 3amau. Pemenue 3agau
MaTeMaTU4YeCKON (PU3UKHN CETOUHBIMU METOAAMU
CpencrtBa BU3YaJIbHOTO MOJCIMPOBAHUS  CIIOKHBIX
JTUHAMUYECKUX  cucTeM. KOHEUHO- 3JeMEHTHbIE
CUCTEMbl HAYYHBIX UM  MHXEHEPHBIX PACUETOB.
Bo3mMoOXHOCTH, CpaBHUTENbHAs  XapaKTEPUCTHUKA,
ocobennoctu (PDE toolbox Matlab, ANSYS,
FLEX PDE, NASTRAN, COMSOL
MULTIPHYSICS). [Taxer BU3YaJIbHOTO
MOJETUPOBAHUS COMSOL MULTIPHYSICS.
OcHoBHble  npuHmMnbel  paborer ¢ COMSOL:
HaBUTATOp Mojfelel, pabovas cpena, 3aJaHUe
obyiacTel, NOCTAHOBKA 3aJaud, WHUIUAIU3AIMS
KpaeBbIX YCIIOBUHM, TEHepalusi CEeTKHU, pelIeHHe
MPOCTEHIINX 3aJay, BU3yIM3alUs pe3yJbTaTOB,
BoipaxxeHust U pynkuun B COMSOL. [Ipaktuueckoe
MOJEIUPOBAHUE B COMSOL, peleHue
MyabTH(hU3NUecKuX 3aa1a4. CBsa3b ¢ Matlab.

4 CroxacTuyeckre MOAEIH. Opranmzanust CIy4aWHbIX —Omyxganwii. MeTobl
MoHnte- Kapio misi pemieHusi NPUKIIAAHBIX 33Jad.
Mopens OpoyHOBCKOTO ABMKeHHMs. Mojenb M3uHra.

Mopens GUHAHCOBOM CUCTEMBI.
5 Mogenn ¢ anemeHTtamu | @pakrtanel. PasmepHoctu. ®dpakTanabl B HIpUPOJIE.
HEOIPEeIeTIEHHOCTH. OcHoBBI TeopuM mepkoisiuu. Kierounslit aBToOMaT.

Heuetkne wmopenu. OO030p OCHOBHBIX  KJIACCOB
MoOJee.

5.2. JlaGopaTopHbie 3aHATHS

HaunmMenoBaHue TeMbl

COI[ep)KaHI/IC TCMBbI

JlaGopatopnast pabota Ne 1 [JlaGopaTtopHble padOThl MNPEANOIATralOT BBIIMOJIHEHUE
«Pa3zpaboTtka uHTep(deiica | MHIUBUAYATBHBIX 3aJaHUN 10  COOTBETCTBYIOIIUM




MOJIb30BATENS  UIS  peaau3alliu
MaTeMaTUYECKON MOJIEIIN B
Matlab»

TeMaM JUCUUIUIMHBI C UCTIOJIb30BAHUEM BO3MOXHOCTEH
MaTeMaTUYEeCKUX  TpuKIagHbix  mnporpamm  (ITIIIIT
Matlab, ITITIT COMSOL MULTIPHYSICS).
JlaGopaTopHble pabOTHl BBIMOJHAKTCS CTPOTO B
COOTBETCTBUHU C BBIIAHHBIM MPENOAABATEIIEM 3aJJaHUEM
U BapUAHTOM. 3aBEPIIAIOIIMM 3TANlOM BBITIOJIHEHUS
paboTel  sBisieTca  odopmiieHue  otdeta. Otuer
obhopMITsIeTcsl  KaXAbIM ~ CTYJIEHTOM B  OTIEIbHOU
terpaau. OTYET COJEPKUT: JIUCT 3aJlaHusl, pas3ae,
coliepKallun TEOPETUUECKUE OCHOBBI
COOTBETCTBYIOIIETO paszjiena Kypca, BKItouas pacueTHbIE
(opMyNIbI OCHOBHOTO METOJIa M pacueT MOTPEITHOCTU
MEeTO/a, pa3/iell, CoAep KA OMUCAHUE MTPOTPAMMHOM
peanu3alyu: JUCTUHT TPOTPAMMHOTO OJI0Ka, pasfen,
COCpKAIIMI OMKMCAaHUE Pe3YyJIbTATOB, MOJYUYEHHBIX C
ucrojib3oBanueM Bo3moxkHocteit ITIITIT Matlab wunum
[T COMSOL MULTIPHYSICS.

JlabopaTopHas Ne 2
«Peanmzanus
JIETEpPMUHUPOBAHHON MoOJeId B

PDE toolbox IIITIT Matlab»

paboTta

JlaGopaTopHble pabOThl MNPEANOIAraloT BBIIOJIHEHUE
VMHIUBUIYAJIBHBIX 3aJJaHU IO COOTBETCTBYIOIIUM
TeMaM OUCHMIUIMHBI C HCIOJIb30BAHUEM BO3MOXKHOCTEN
MaTeMaTU4YecKux  npukiaaHeix nporpamm  (ITIIIT
Matlab, ITITIT COMSOL MULTIPHYSICS).
JlaGopaTopHble pabOTHl BBINOJHSAIOTCSI CTPOTO B
COOTBETCTBUHU C BBIIAHHBIM IMPENOAABATEIIEM 3aJaHUEM
M BapUAHTOM. 3aBepIIAIONIMM 3TAllOM BBITOJHEHUS
paboTel  sBIsgercs  odopmieHue ordeta. OTyer
ohopMIIsieTcsl  KaXAbIM ~ CTYJEHTOM B  OTIEIbHOU
terpaad. OTYET COJEPKUT: JIUCT 3aJaHus, pas3ner,
coaepKalunn TEOPETUYECKUE OCHOBBI
COOTBETCTBYIOIIETO pas3/ieia Kypca, BKJIIoUasi pacueTHhIC
(OpMyJIBI OCHOBHOTO METOJA W PacyeT MOTPEIIHOCTH
METO/a, pa3/iell, CoAep KA OMUCAHUE MTPOTPAMMHOMN
peanu3aluu: JUCTUHT TPOTPaMMHOTO OJ0Ka, paszfen,
COAEPXAIIUN OIMCAHUE PE3YJIbTATOB, IMOJIYUYEHHBIX C
ucrojab3oBaHueM Bo3MmoxkHocted ITIITIT Matlab wmm
[T COMSOL MULTIPHYSICS.

Jlabopatopnass pabora Ne 3
«CuctemMa WMH)XEHEPHOTO aHaIu3a
COMSOL MULTIPHYSICS:
pelieHne  MPUKIQJAHBIX  3a7a4
MKD»

JlabopatopHbie pabOTHl MPEANOIAraloT BBITOJIHEHUE
WHIVUBUAYAJIbHBIX 3aJaHUN 1O  COOTBETCTBYIOLIUM
TeMaM JUCUMIUIMHBI C UCIIOJIb30BAHUEM BO3MOXKHOCTEH

MaTeMaTU4eCKnX mpukiIagHeix mporpamm  (ITIIIT
Matlab, INITIT COMSOL MULTIPHYSICS).
JlabopaTtopHble pabOTHI  BBINOJHSIOTCA CTPOro B

COOTBETCTBUHU C BBIJAHHBIM IpENofaBaTeeM 3aJJaHuEM
U BapUAHTOM. 3aBEpIIAIOIIMM 3TAllOM BBIITOJTHCHHS
paboTel  sBHsercss  opopmieHue  ortdyera. OTyer
ohopMIISICTCS  KaXIAbIM  CTYJIGHTOM B  OTIEIbHOM
terpamu. OTYET COMEPXKUT: JIUCT 3aJaHus, pas3zied,
coaepIKaIIit TEOPETUUYECKHE OCHOBBI
COOTBETCTBYIOIIETO pa3fiena Kypca, BKIoUas pacueTHbBIE
(OopMyJIBI OCHOBHOTO METOJA W PACUYET MOTPEIIHOCTH
METO/Ia, pa3/ell, CoAepK AU ONUcCaHue TTPOTPAMMHOMN
peanu3ai: JTUCTHHT TPOTPpaMMHOTO OJloKa, paszied,
CoCpKaIllMi OINKMCAaHWE PEe3yIbTaTOB, ITOJYUYEHHBIX C
ucrojb3oBanueM Bo3moxHocted [T Matlab wmm




ITIIT COMSOL MULTIPHYSICS.

JlabopaTopHas

pabora Ne 4

«MopenupoBaHue

CTOXaCTHYCCKHUX

MpOIIECCOB U

CUCTEM»

JlaGopaTopHbie pabOTHl MPEANoIaraloT BBIIOJIHEHUE
WHIUBUAYATBHBIX 3aJaHUl IO  COOTBETCTBYIOIINM
TeMaM JUCLUUIUIMHBI C HUCIOJIb30BAHUEM BO3MOXKHOCTEU
MaTeMaTUYEeCKUX  TpUKIagHbIX  mporpamm  (ITIIII
Matlab, ITITIT COMSOL MULTIPHYSICS).
JlaGopaTopHble pabOTHI  BBIMOJHAKTCS CTPOTO B
COOTBETCTBUU C BBIIAHHBIM MPENOAABATENIEM 3aJlaHUEM
U BapUaHTOM. 3aBEpUIAIOLIAM 3TAllOM BBIIIOJIHEHUS
paboTel  gBisieTca  odopmieHue  otdeta. Otuer
obopMIIsIeTcsl  KaXJbIM  CTYJIEHTOM B  OTJEIbHOM
terpaau. OTYET COJEPXKUT: JIUCT 3aJlaHusl, pas3ien,
coJiepKaIni TEOPETUYECKUE OCHOBBI
COOTBETCTBYIOIIETO pasz/iena Kypca, BKItoUas pacueTHbIE
(opMyJIbI OCHOBHOT'O METOJA M PACyeT MOTPEIIHOCTU
MeTO/a, pa3/iell, CoAepKaIIuil OonMucaHue MPorpaMMHOM
peaim3aluu: JIMCTUHT TPOrpaMMHOro 0OJjioka, pasziern,
COJEpXAIUN ONUCAHUE PE3YJIbTATOB, MOJIYUYEHHBIX C
ucnonp3oBaHueM Bo3moxkHocTeit IITIIT Matlab wnum
IIITIT COMSOL MULTIPHYSICS.

JlaGopaTtopnast

«MonenmupoBaHue
3JIEMEHTaMU
(dbpaxTansl,
KJIETOYHBLIM aBTOMaAT,

pabora Ne 5
CUCTEM  C
HEOTIPEIEIEHHOCTH
MIEPKOJISALINS,
HeJeTKas

MO/IEIIb )»

JlaGopaTopHble pabOThl MPEANOIAraloT BBINOJIHEHUE
WHAUBUAYAIBHBIX 3aJlaHUM 1O COOTBETCTBYIOIIUM
TeMaM JUCUUIUIMHBI C UCTIOJIb30BAHUEM BO3MOXHOCTEH
MaTeMaTUYeCKUX  TpUKIagHbiXx  mporpamm  (ITIIIIT
Matlab, ITITIT COMSOL MULTIPHYSICS).
JlaGopaTopHble pabOTHl BBIMNOJHAKOTCS CTPOTO B
COOTBETCTBUHU C BBIIAHHBIM MPENOAABATEIIEM 3aJJaHUEM
U BapUAHTOM. 3aBEpPIIAIOINIMM 3TANlOM BBITIOJIHEHUS
paboTel  sBIsercs  odopmieHue ordera. OTyer
obopMITsIeTcsl  KaXJbIM ~ CTYJEHTOM B  OTIEIbHOU
terpaad. OTYET COJEPKUT: JIUCT 3aJlaHusl, pas3ae,
coep KAl TEOPETUUYECKUE OCHOBBI
COOTBETCTBYIOIIETO paszfiena Kypca, BKItoUas pacueTHbIe
(opMysIbI OCHOBHOTO METOJIa M pacueT MOTPEIIHOCTU
METO/a, pa3/iell, CoAep KA OMUCAHUE MTPOTPAMMHOM
peanu3anyu: JUCTUHT TPOTPAMMHOTO OJI0Ka, pasfen,
COICpKAIIMI OMKMCAHUE PEe3YyJIbTATOB, IMOJYUYEHHBIX C
ucnonp3oBaHueM Bo3MmoxkHocTeil IITIIT Matlab wnum
[T COMSOL MULTIPHYSICS.

6. CAMOCTOSATEJIBHASA PABOTA

Ne | HaummeHoBaHME TEMBbI CopepxaHue TeMbI (pa3jena) TpynoeMkocThb
n/m (paznena) B
aKaJIEMUYECKHIX
gacax

1 BBenenue. Oo01ue | CamocrostenpHas pabota 1o Teme | 20
BOIIPOCHI METOJIOJIOTHH | TabOpaTOPHOM paboTHI. IToaroroska
MaTeMaTH4YeCKoro U | ordera 1o pabore. IToaroroBka K TEKCTY
KOMITBIOTEPHOTO BXOJHOT'O KOHTPOJIS.
MO/JIETTUPOBAHUS.

2 Cnoxubele  cucremsl: | CamocrosiTeibHast ~ pabora 1o Teme | 20
KOHIIETIIUU J1abopaTOpHON PabOTHI.




MTOCTPOEHUS u
peanu3aluu Moaesne.
3 O630p coBpemenHoro | CamocrositenibHasi ~ pabora 1no  Teme | 10
CHELMAIM3UPOBAHHOIO | 1a00PaTOPHON padOTHI.
MPOrpaMMHOI0
obecrieueHus TSt
MOEITUPOBAHUS
CUCTEM.
4 CroxacTuyeckue CamocrosgrtensHas  pabora mno  Teme | 10
MO/ICTIU. J1abopaTOpHOM PabOTHI.
5 Mopnenu c anementamu | CamocrositenbHass — pabora mno  Teme | 14
HEOITPEAETICHHOCTH. nmabopaTopHoit pabotel. IloaroroBka K
TEKCTY MIPOMEKYTOUYHOTO KOHTPOJISI.
[ToaroroBka K 3K3aMeHy.

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

B coorBercTtBum ¢ TpeboBanmsaMu PI'OC BO peanuzanus KOMIIETEHTHOCTHOTO ITOJXOJ1a
MpeayCMaTpUBAET IMMPOKOE MCIOJb30BaHME B yU4eOHOM TIpollecCe AKTHBHBIX U
WHTEPAKTUBHBIX (DOPM MPOBENCHUS 3aHATHI B COYETAHUMU C BHEAYIUTOPHOH pabOTOM ¢
LeNTbI0 (POPMUPOBAHMS M PA3BUTHS MPO(PECCHOHATBHBIX HABBIKOB O0YYAIOIIUXCA.

[Ipn mnpenogaBaHWM IUCHUILIUHBI «MaTeMaTHYecKoe MOJESIUPOBaHUE (PU3NUECKUX
MPOIIECCOB» HCIIOJB3YIOTCA KaK TPAAUIMOHHBIC (JIEKIUsS, MPOOJIeMHas JICKIMS, JICKIUsI-
CEMHUHAP), TAaK 1 THHOBAIIMOHHBIE TEXHOJIOTHH (IPUMEHEHUE MYIbTUMEINIHOTO TTPOEKTOPa,
CEMUHAP- IUCKYCCUSI, «MO3TOBOU IITYpPM», «METOJI MPOEKTOB», BO3MOXHO MHCIIOJIb30BaHUE
pecypcoB cetu Internet U 3JIEKTPOHHBIX yUeOHUKOB). JICKIIMOHHBIE 3aHSATUS TTPOBOISATCS C
WCIIOJIb30BAHUEM TPAJUIMOHHOW, AaKTUBHOH M WHTEPAKTUBHOW (opMm oOydeHHSI.
JlabopaTopHbIe 3aHITHUS MPOBOIATCS C UCITOJIb30BAHNEM aKTUBHBIX M HHTEPAKTHUBHBIX (OPM
o0y4deHus.

8. OUEHOYHBIE CPEJCTBA JIJI IPOMEXYTOYHOM ATTECTALIUU
OrnucaHue moKasaTellell U KpUTEpUEB OLIEHUBAHUS KOMIIETCHIIMA Ha Pa3IMYHBIX dTalax MX
dbopMHupOBaHUS, OMMCAHUE IIIKAJI OICHUBAHUS, TUIIOBbIC KOHTPOJIbHBIC 3aJJaHUSI WM WHBIE
MaTepHualibl, HEOOXOAUMBIE [JI1 OIEHKW 3HAHWN, YMEHHH, HAaBBIKOB, XapaKTEPU3YIOIINX
aTanbl POPMUPOBAHUSI KOMIIETCHIIUH, 4 TaK K€ METOJAMYECKUE MATEPUAITbI, OMPEICIISIONINE
MPOLEAYPhl OICHUBAHMUS 3HAHWUN, YMEHUH UM HABBIKOB OTPaXCHbI B (DOHIE OIEHOYHBIX
CPEJICTB 0 TucHuIUInHe «MaTeMaTndeckoe MOAeTMpOBaHNe (PU3NIECKHX ITPOIIECCOBY.
Tekymuii KOHTPOJIb 3a ayIUTOPHOM M  CaMOCTOSITEIIBHOM paboTOM  00ydaeMbIX
OCYIIIECTBIISIETCS BO
BpeMsl TPOBEJCHUS JICKIIMOHHBIX U JTJA00pAaTOPHBIX 3aHITUI TTOCPEICTBOM YCTHOTO OIPOca
10 KOHTPOJIBLHBIM BOIIPOCAaM COOTBETCTBYIOIIETO pa3zeiia, a TAKKe MPOBEPKH OTYETOB TI0
nabopatopHbIM paboTam. [IpomMexxyTOUHBIN KOHTPOJIb OCYIIECTBIISIETCS IBA Pa3a B CEMECT]P
B BHJIC ITOJIBEJICHUSI UTOTOB CIaYM TEKYIIHX JIA00OpaTOPHBIX padboT. IIpoMexyTOUHBII
KOHTPOJIb OCYIIECTBIISIETCS IMOCTIE YCIEITHOTO MPOXOXKACHUS CTYJIEHTAMHU TEKYIIETO
KOHTpPOJIS B BUE 9k3ameHa. OIIeHOUHbIE CPEe/ICTBA ISl TEKYIIETO KOHTPOJIS yCIIeBaeMOCTH
U TS TPOMEKYTOYHOM aTTeCTaIluu: OAJNTIbHO-PEUTUHTOBAsI CUCTEMa OIIEHKHU 3HAHMIMA
yUaITuXCs.

DK3aMeH caaeTcsl B KoHIe yaeOHoro cemectpa. @opma craun sK3aMeHa — MUCbMEHHas!.
Heo0xonuMpIM ycioBueM J10ITycKa Ha 9K3aMeH SIBJISIETCS claya BCeX JIaOopaTOPHBIX padoT.
DK3aMEeHAIIMOHHBIN OWIIET COAEPIKUT TEOPETUUECKHE BOIIPOCH U Kelc-3a/1aHue. DK3aMeH
MPOXOIUT B MUCBMEHHOU (popMe ¢ rmocnenyroieil MHANBUAYATbHONU Oeceqoil mpernoaaBaTens
¢ 9K3aMeHyromuMcs. Ha miucbMeHHy1o paboTy HaJ1 OMJIeTOM OTBOJIUTCS 2 aKal. Jaca.
Kpurepun onenku sk3amena. Kaxapiii MyHKT OIIEHEH OIPEIeIICHHBIM
KOJINYECTBOM OaIIOB, JO HaYasla 3K3aMeHa MpernoaBaTellb O3ByUUBaeT U OTOOpaXKaeT Ha
JTOCKE IIIKaJIy TiepeBo/ia 0aljIoB B TPAIUIIMOHHYIO MSATHOAIUILHYIO OlIeHKY. [1pu u3noxxeHnn



OTBETa Ha BOIPOC CTYJICHT JIOJKCH 1aTh Pa3BEPHYTHIC OTBETHI HA TEOPETUUECKUE

Bompockl. CTyIEHT JOKEH IMPOJIEMOHCTPUPOBATH OPUEHTAIMIO B MaTepuase, riiyounHy
3HAHWH, MEXIUCIUTUTMHAPHBIE CBSI3H, BIIAJIEHUE CIIeIIMAIbHBIMU 3HAHUSIMH COTJIACHO
MpOrpaMMHOMY MaTepuay.

HToroBast oreHKa BBICTABIISICTCS CTYACHTY C yUETOM OOIIETO peHTHUHTa IO JUCIHUILINHE U
HaOpaHHBIX

3a ceMecTp 0alIoB, BKIIFOUAst OAJIIbI 32 MOCEIIEHUE 3aHATUM.

VuebHo- MeToiuueckoe obecreyeHrue caMOCTOSITeNIbHONH paboThl CTYJEHTOB: OCHOBHASI U
JIOTIOJTHUTEIIbHAS

JIuTepaTypa, opUIUaIbHBIE pecypchl ceTH Internet, yCTaHOBJICHHOE B By3€ ITPOTPaAaMMHOE
obecrieueHue.

[TpumepHbIE BOIPOCHI K 3K3aMEHY:

1. ITonsiTue MoienM, CBOMCTBA MOJIEIIEH, 1I€]IU MOACTIUPOBAHUSI.

2. OO0111ee TPUHLMUIIBI TOCTPOECHUS MaTeMaTuueckux mozenen. Knaccudukanus

MOJIETIEN.

3. Cxema BBIUUCIUTEIBHOTO

IKCIIEPUMEHTA, BepU(PUKALIUS PE3YTbTATOB MOACITIUPOBAHMUSI.

4. Ilpuniunel moaenupoBanus. [IpumMepsl MaTeMaTUUECKUX MOAeIel (PU3NUECKUX CUCTEM.

5. MoaenupoBaHue U CUCTeMHbIN aHaau3. ClI0KHBIE

CHUCTEMBI.

6. OO030p METOMOB, WCIOJB3YEMbIX JJISI MOACIUPOBAHUS TIPOLIECCOB U  SIBJICHUM.
Metononorus

Matematuyeckoro MojenupoBanus U MKD. MKD kak wmartemaTtuueckuil amnmapart
peanuzanuun

MOJIEIIEN CUCTEM.

7. JeTepMUHUPOBAHHBIE MOJIEIN, ONTUChIBaeMble TudpepeHIInaTbHBIMI YPABHEHUSIMH.

8. TlakeThl TPUKIATHBIX MPOTPAaMM KOHEUHO- 3JIEMEHTHOTO MOJIEIMPOBAHUS CIIOKHBIX
CHUCTEM: BO3MOXHOCTH, CPABHUTEIbHAS XapaKTEPUCTUKA, OCOOEHHOCTH (XapaKTepucTHKa
nmaketa COMSOL).

9. OcHOBBI MeTOAa KOHEYHBIX 3JeMeHTOB. Cucrema Oa3MCHBIX M BECOBBIX (DYHKIIHUU.
Koneuno-armeMeHTHas anmpoKkcuMalus pemeHuit 1uddepeHimaabHbIX YpaBHEHUN.

10. Meton MonTe- Kapno kak METOI MOAENMPOBAHUS CTOXACTUYECKUX SBJIECHUU U
MPOILIECCOB.

11. Monenu ¢ppakTaIbHBIX CUCTEM U TIpolieccoB ((ppakTall u hpakTaabHasi pa3MEPHOCTB).

12. OcHOBHBIE TOHATUS TEOPUU TEPKOISLINH.

13. OCHOBBI HEYETKOTO MOJICIUPOBAHUS. ITalbl MOCTPOCHUS W peav3allii HEeueTKOU
MO/IEJH.

14. KneTtouHslit aBTOMAT.

9. YYEBHO- METOANMYECKOE U NTHOOPMAIIMOHHOE OBECIIEHEHUE
JAUCLUITJINHDBI

a) JuTepartypa
1 Hamwmmos, A. M. MaTtemaTnyeckoe U KOMIBIOTEPHOE MOJICTUPOBAHMIE CIOKHBIX CHCTEM
[DnexTpoHHBIH pecypc] : yuebHOe mocooue / A. M. Jlanmnos, M. A. I'apekuna, 3. P. Jlomke.
— DnexTpoH. TekcroBble AaHHble. — [len3a : [leH3eHCckuit rocy1apcTBEHHBIM YHUBEPCUTET
apXUTEKTYpbl U cTpouTenbeTBa, DbC ACB, 2011. — 296 c. — 978-5-9282-0733-5. — Pexxum
nocrymna: http://www.iprbookshop.ru/23100.html
2 Hepcecann, A. A. MmMurtammmonHoe MoaeInpoBaHne WHPOKOMMYHHKAIIMOHHBIX CETEH W
yCTpOMCTB : yueOHoe mocobue / A. A. Hepcecsinii. — Mocksa : Ait [Iu Ap Menua, 2022, —
113 c. — ISBN 978-5-4497-1708-5. — Tekcrt : anexkTpoHHbIi // LludpoBoit o6pazoBaTenbHbIN
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/122222 html
3 YucneHHbIE METO/IBI:  WCMOIB30BAHUE HWHCTPYMEHTAJBHBIX CPEACTB U peaan3aiius
anroputmoB Ha 0Oaze I[IIIII MATLAB [OnektponHsiii pecypc]: yueb. mocodue/ A.T.
Macnosckas, A.B. ITaBenpuyk ; AMI'Y, ®MuMl. - bnarosemienck : U3n-Bo Amyp. roc. yH-



Ta, 2016. - 212 c. http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7430.pdf
4 TlaBnosckuii, HOpuii HuxomnaeBnu. MmwuranmonHoe wmoxaenupoBanue [Tekct]: yueO.
nocodue: gon. HMC/ FO. H. ITaBnosckuii, H. B. benorenor, FO. U. bpoackmii. - M. :
Axanemus, 2008. - 236 c.
5 Cuipenkuii I'A. MopgenmupoBanue cucteM. Yacts 3 [DaeKTpOHHBIH pecypc]: yueOHOe
nocoobue/ I'.A. Cripenkuii. — ODJIEKTPOH. TEKCTOBBIE maHHble. — HoBocuOUpCK:
HoBocubupckuii rocynapcTBeHHbI TexHUYeckui yHuBepcuter, 2010. — 95 c. —
978-5-7782-1734-8. — Pexum gocrtyna: http://www.iprbookshop.ru/44964.html
6 Macnosckas A.I'. MaTemaTH4eckoe U KOMITBIOTEPHOE MOJICITMPOBAHUE CIIOKHBIX CHCTEM:
METOAMYECKHE PEKOMEHIAIMM K BBITTOJHEHUIO KypcoBoW pabotsl/ A.I'. MacmoBckas —
Bbrnarosemenck: Amypckuii roc. yH-T, 2017. — 40 c. Pexxum moctyma: http://irbis.amursu.ru/
DigitalLibrary/AmurSU_Edition/7697.pdf
7 MaTtemMaTHuecKoe U KOMITbIOTEPHOE MOJICTMPOBAHUE CIIOXKHBIX CUCTEM : CO. yued.- MeTO/I.
MaTtepuasioB juisi  HampaBieHus mnoarotoBku 01.04.02 «IIpukmaa. maremaTuka W
nnpopmatukay/ AmMI'Y, ®MuMll; coct. A. I'. Macnosckas. - brarosemenck: U3a-Bo Amyp.
roc. yH- Ta, 2017. - 18 c. Pexmm pmocrtyna: http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/7911.pdf

0) mporpamMmMHoe obecrieueHrne 1 MHTepHeT-pecypChbl

Ne HaumeHnoBanue Onucanue

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

2 | Comsol Multiphysics JIuuensust Ha y4eOHBIH KJacC IO CYOJHMIIEH3MOHHOMY
norosopy Ne20/15/230 T 16.12.2015.

3 | http://elibrary.ru/ Hayunas snexrponnas oubmmorexka eLIBRARY.RU- 310

KPYIMHEHIINI POCCUUCKMI WH(GOPMAIIMOHHBIA TOpPTal B
00J1aCTH HAYKH, T€XHOJIOTUH, MEIULIMHBI U 0Opa30BaHUs,
coaepkaiuii pedepaThl U MOTHBIE TEKCThI Oosiee 14 MIIH.
HAy4yHBIX cTaTedl u myonukanuii. Ha mmatdopme
eLIBRARY.RU nocTynHBI 3JI€KTpOHHBIE BepcHHM Oolee
2200 poccuiiCKMX HAy4YHO- TEXHUYECKUX XYPHAJIOB, B TOM
yuce 6osee 1100 xypHaJIOB B OTKPBITOM JOCTYIIE.

4 | http://www.mathnet.ru/ [ Ob6mepoccuiickuii Mmatematuueckuii mopran Math- Net.Ru
— 3TO  COBpeMEHHass MH(POpMAIMOHHAS  CHCTEMa,
MPEAOCTABIISIOIIAS POCCUNCKIM " 3apyO0eKHBIM
MaTeMaTUKaM  pas3iu4yHble BO3MOXXHOCTH B  IIOHCKE
nH(pOpMAILIIU O MAaTeMaTUUYECKOM ku3HU B Poccun.
bubnuoreka psma  peueH3UpYEeMbIX — [EPUOIUYECKHX
M3IaHUH TI0 MAaTEMATHYECKOMY M €CTECTBEHHO- HAyYHOMY
HampaBJeHUsIM, TUOKUN uHTepdeiic, ynoOHas MOUCKOoBas
CUCTEMA, TOMOJTHUTENIbHBIE PECYPCHI.

OTKpBIT CBOOOMHBIM MOCTYN K TMOJHBIM TEKCTaM CTaTel
x)ypHainoB Axkanemuznatiuentpa "Hayka" PAH. Hoctyn
MPEIOCTABIISIETCS IO TPOIIECTBUU TPEX JIET C MOMEHTa
BBIXOJIa COOTBETCTBYIOIIETO HOMEPA KypHaJIa.

5 | http:// DneKkTpoHHO-0ubmmoTeunas cucrema IPRbooks — Hayuno-
www.iprbookshop.ru 00pa3oBaTeNbHBINA pecypc s pEelIeHus 3a1a4y oOyYeHus B
Poccun m 3a pybGexom. YaukampHas miatrdopma DbC
IPRbooks oObenuHsieT HoOBeHIme WHHOPMAIMOHHbBIC
TEXHOJOTMM W YUYEOHYIO JIMIICH3UOHHYIO JIUTEPATYpYy.




Koutenr OBC IPRbooks orTBeuaer TpeboBaHUSIM
cTaHaapToB BbIcied 1Kok, CITIO, MOMOTHUTENBHOTO U
JTUCTAHIIMOHHOTO 00pa30BaHUS.

https://biblio-online.ru/

Llens  wu3pmatrenbcrBa  FOpailt —  mpenocrasiieHue
MIperoaBaTessiMm u ydanmmces Ka4yeCTBEHHOT O
oOpazoBatenbHOTO KOHTeHTa. DBC KOpaliT — 3TO caliT ais
MOMCKA M3JAaHUN U IOCTyNA K TEKCTY U3JaHUS B OTCYTCTBHE
TPaJIULIMOHHOMW MMEYaTHOW KHUTH.

Jns ynobcTBa HaBUTALIUM TIO JJIGKTPOHHOUW OMOIMOTEKE
W3aHUsl CTPYIIUPOBAHBI B KATaJOr IO TEeMaTHYECKOMY
npuHnuiy.  [lomp3oBaTenssM  JAOCTYMHBI — pa3lIUYHBIC
CepBHUCHl IS OTOOpa M3MaHWH H OOECTeYeHus C UuX
MTOMOIIBI0 KOM(GOPTHOTO yUeOHOTO MpoLecca.

BpeMmsi monb30BaHMST W KOJIMYECTBO TOJIb30BaTeNield He
OT'PaHUYEHO.

http://lanbook.com/

Pecypc, Brirouarommii B cedsi KakK 3JIEKTPOHHbIE BEpCUU
KHUT  M3JaTenbeTBa  «JlaHb» M Opyrux — BeaylIux
U3/1aTeNbCTB Y4eOHOU IUTEepaTyphbl, TaK U 3JIEKTPOHHBIE
BEPCUM IEPUOAMYECKUX U3AAHUH IO E€CTECTBEHHBIM,
TEXHUYECKUM U TYMAHUTAPHBIM HAyKaM.
http://exponenta.ru/

NwmeroTca  pecypeel:  Internet- kmacc 1o Beicueit
Maremartuke; paboTa ¢ mpuMepaMu, pelIeHHbIMU B Cpeax
II1IT; OaHK pemeHHBIX CTYACHUYECKUX 3a]ad; 0OCykKIAEeHUE

Ha popyme.

B) nmpodeccrnoHa bHble 0a3bl JAHHBIX U HHHOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

HaumenoBanue

Omnucaunue

https://www.runnet.ru

RUNNet  (RussianUNiversityNetwork) —  Hay4HO-
oOpa3oBaTebHas TEJIEKOMMYHHKAIIMOHHAS CeTh,
00eCTIeUnBAIOIIIUMU UHTETPAIUIO C 3apYOSKHBIMU HAYUHO-
00pa3oBaTEIbHBIMU CeTSIMU
(NationalResearchandEducationNetworks, NREN) u ¢
HNuTepher.

http://  www.ict.edu.ru/
about

NndpopmMallMOHHO- KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
obpazoBaHuU — (enepalbHblil 00pa3oBaTENbHBIN MOpTAI,
obecrnieunBaONIN MH(POPMALIMOHHYIO MOJIEPKKY
00pa3oBaHUs B 00JIACTH COBPEMEHHBIX MH(POPMAIIMOHHBIX
U TEIEKOMMYHUKALIMOHHBIX  TEXHOJOTMHA, a TaKxke
nestenbHocTH 1o npumeHeHuiro  HMKT B cdepe
oOpazoBaHusl.

https://reestr.minsvyaz.ru

Ennnelln peecTp pOCCUICKUX NPOTPpAMM JIST 3JIEKTPOHHBIX
BBIYUCIIUTEIBHBIX MAIIIMH U 0623 JaHHBIX

http://www.informika.ru

Caiit «Mudpopmuka». ObecrneunBaeT HHPOPMAIMOHHYIO
MOJACPIKKY BCECTOPOHHEI'O pa3BUTUS W TPOJABMIKCHUS
HOBBIX HMH(GOPMAIIMOHHBIX  TEXHOJOTHMH B  chepax
oOpas3oBanusa U Hayku Poccun

http://www.mathnet.ru/

Math- Net.Ru. OO6mepoccuiickuii  MaTeMaTHYECKUN
moptail.  CoBpeMeHHass WH(MOpPMAIMOHHAS  CHCTEMA,
MPEIOCTABIISIONIAS POCCHUICKAM u 3apyOeKHBIM
MaTeMaTHKaM  pa3ju4yHble BO3MOXXHOCTH B  ITOMCKE




I/IH(I)OpMaI_II/II/I 0 MaTeMaTU4eCKOM xnu3Hu B Poccun.

5 | https://elibrary.ru/ Hayunas snexrponnas Oubmmoreka eLIBRARY.RU -
poccuiickuii MHPOPMAIIMOHHO- aHAJTUTUYECKUH TTOpTal B
00J1aCTH HAYKU, TEXHOJIOTUU, MEAUIIUHBI 1 00Pa30BaAHUS

6 | https://scholar.google.ru/ | GoogleScholar — mouckoBasi cucteMa 1o MOJTHBIM TeKCTaM
HaYYHBIX ITyOJIMKAIiA BceX GOopMaTOB U TUCITUILINH.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITIMHBbI
3aHATUS MO TUCIHUIUIMHE IPOBOIATCS B CIEHHUATBHBIX IMOMEIICHHSIX, MPEICTABIISIONINX
coboif yueOHBIE ayTUTOPUU [UISl TMPOBEACHUS 3AHSITHH JIEKUMOHHOTO THWIIA, 3aHATHH
CEMHUHAPCKOT0 THIMA, KYpPCOBOT'O TMPOEKTUPOBAHUS, TPYIMIOBBIX M HWHIUBUAYAIbHBIX
KOHCYJIbTAIIMNA, TEKYIIETO KOHTPOJS M MPOMEXKYTOUYHON aTTECTAllMU, & TAK)KE IMOMEIIEHUS
JUIST CAMOCTOSITEIbHOM pa0OThl W TOMENICHMs] IS XpaHEHUsS M MPOQPHIaAKTHUECKOTO
00CITy’kMBaHUs y4eOHOro 000py10BaHHUS.

CrneunanbpHple  NOMEIIEHUS  YKOMIUIEKTOBAHBI — CHEIMAIU3UPOBAHHONW  Mebenpio U
TEXHUYECKUMU CPEIACTBAMU OOyYEeHMS, CIYXallUMH JJIsi TpeACTaBlIeHUs y4uyeOHOHU
nHpopmalu OoJblIONW aynuTopuu. Bcee momelneHusi, B KOTOPBIX MPOBOMSITCS 3aHSTHA,
COOTBETCTBYIOT JIEHCTBYIOIINM IMPOTUBOTIOKAPHBIM MPAaBUIAM U HOPMaM.

Kaxpaprii oOywaromuiics oOecriedeH HWHAMBUAYAJIbHBIM HEOTPAHUYEHHBIM JTOCTYIIOM K
JIEKTPOHHO- OUOJIMOTEYHBIM  CHUCTEMaM M K  3JIEKTPOHHOM  HMH(pOpMAaIMOHHO-
oOpa3oBaTelbHONM cpelle yHuBepcutera. llomelneHust Uit CaMOCTOSATENIbHON pabOThI
00y4arouMxcsi OCHAIIEHbI KOMIIBIOTEPHON TEXHUKOM C BO3MOXHOCTbHIO MOJAKIIIOYEHUS K CETH
«MuTepHeT» 1 obecrieueHUEM JOCTyNa B JIEKTPOHHYIO MHGOPMAIIMOHHO-00pa30BaTEIbHYIO
Cpely OpraHu3aluu.

Ha 3anstusix mpumeHsieTcst cienyroiee TexHU4Yeckoe obOopymoBanue: [IOBM Ha 06ase
npoueccopa Intel Pentium, mpoextop. Jlekuuu mpoBOASTCS B CTaHAAPTHON ayAUTOPHU,
OCHAIIICHHOW B COOTBETCTBUU C TPEOOBAHMSAMU IPENOAABAHUS TEOPETHUYECKUX AUCIIUILINH,
BKJTIOYAs MYJIbTUMEAMA- TPOEKTOp. JIabopaTopHbie pabOThl MPOBOASITCS B KOMITBIOTEPHOM
KJIacce, paccyuTaHHOM Ha 10 mocamouyHbIX pabo4YMX MECT IMOJIb30BaTeNeld, B KOTOPOM
ycranoBiieH u npumensiercs [T Matlab u INITIT COMSOL MULTIPHYSICS. [lannoe
000pyI0BaHUE U TPOrpaMMHOE 0OecrieueHue MPUMEHSETCS MPU U3YUYEHUU JTUCHUTIIUHBI.



