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1. OEJU OCBOEHUA JUCHUIIJIMHBI

N3yuenue nucuumivuabl «MoJiemupoBaHUE IMPOLIECCOB M CHUCTEM» HAIpaBIEHO Ha
noctwkenne ciaenyromux meneir  OIIOIT  15.04.05 «KoHCTpYKTOPCKO-TEXHOJIOTHUUECKOE
obecrieueHre MaITMHOCTPOUTEIbHBIX POU3BOICTBY:

Kon nenn DopMyIHUPOBKA IETH

11 [ToaroroBka BBITYCKHUKOB K HAYYHO-UCCIEO08AMENbCKOU OesmenbHocmy B 00nacTu
pa3pabOTKH W OIKCIUTyaTalldM MAlIMHOCTPOUTEIbHBIX IPOM3BOJACTB, OOBEKTOB U
TEXHOJIOTHH MAITHHOCTPOEHHSI, HCXO/Is U3 33714 KOHKPETHOTO UCCIIEAOBAHUS; K HAYUHO-
neoazoeuueckou  OesimelbHOcmU, Pa3pabOTKE METOMUYECKOr0  O0eCHeucHHs W
MPUMEHEHUIO COBPEMEHHBIX METOIOB M METOJIMK MPETOIABAHHUS.

12 [loAroTOBKa  BBIMYCKHHUKOB K  MPOEKMHO-KOHCMPYKMOPCKOU — OesimelbHOCHU,
obecrieunBaroniell CO3JaHUE MPOEKTOB MAIIMHOCTPOUTENBHOTO IPOM3BOJACTBA U
BHEJPEHHE TEXHOJOTHUIl H3TOTOBICHUS MAIIMHOCTPOMTENBHBIX H3JCIHHA, C y4eTOM
BHEIIHUX M BHYTPEHHHX TpPeOOBaHMU K HMX MPOU3BOJCTBY M KA4ueCTBY, GHeOpeHue u
9KCHIyamayuio HOBBIX MAaTEPUAIOB, TEXHOJIOTHH, 000pyI0BaHUs, BOCTPEOOBAHHBIX Ha
PETHOHAILHOM, OTEYECTBEHHOM U 3apy0EKHOM PhIHKE.

114 [ToaroTOBKa BBIMTYCKHUKOB K NPOU3EOOCMEEHHO-MEXHOLO2ULECKOU OesimelbHOCU TIPU
BBITIOJTHEHUHU TIPOU3BOJICTBEHHBIX U HCCIIEIOBATEILCKUX MPOSKTOB B MPO(deccroHanbHOM
00J1aCTH, CONPOBOXKACHUIO MX OHM3HEC-NIPOLIECCOB, OCYUECMBICHUIO OP2AHUZAYUOHHO-
YNPAGAEHUECKOU 0essmelbHOCmU.

LlensiMu OCBOEHUS AUCHUIUIUHBI «MOIEINpOBaHUE MTPOLIECCOB M CUCTEM) SIBIISIOTCA!

e 00y4yeHHE CTYJAEHTOB OCHOBAM METOOJIOTUH Pa3pabOTKU MaTeMaTHUYECKUX MOJENEH JUIs
pELIEHUs NCCIIEI0BATENbCKUX U KOHCTPYKTOPCKO-TEXHOJOTUYECKHX 3a/1a4;

e oOyueHHe CTYJCHTOB OCHOBaM  pPa3pabOTKU  @JIFOPUTMOB  JUIsI  pean3aluu
MaTEMAaTUYECKUX MOJEIEH IpH PELIEHUH HCCIENOBATEIbCKUX U KOHCTPYKTOPCKO-
TEXHOJIOTHYECKHX 3a]1a4;

® H3y4YEHHUE BO3MOXKHOCTEH COBPEMEHHBIX PACUETHBIX KOMIUIEKCOB I MOJEIMPOBAHUS U
UCCIeIoBaHMsl (PU3UYECKHX IPOLECCOB, MPOTEKAIOIIUX B CIIOKHBIX TEXHOJOTHYECKUX
CUCTEMaX;

e (opMuUpOBaHHME Yy CTYJIEHTOB HAaBBIKOB HCIOJb30BAHUS COBPEMEHHBIX pPAaCUYETHBIX
KOMIUIEKCOB ~ JJI  pealu3aluyd  MaTeMaTHYeCKUX  MOJeNed  Mpu  pelIeHUU
HCCJIEIOBATEIBCKUX U KOHCTPYKTOPCKO-TEXHOJIOTMUECKHX 3a1a4;

e BOCIIMTaHUE OTBETCTBEHHOCTH 3a MPOAYKT CBOMX pa3paboToOK.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

Hucuunnuna «MojaenupoBaHue NPOLECCOB M CUCTEM» H3ydaercss B 1-oMm cemecTpe
MOArOTOBKA MaructpoB 1o HampasiaeHuro 15.04.05 «KoHCTpYKTOPCKO-TEXHOJIOTHUUECKOE
o0OecrieyeHre MAaIIUHOCTPOUTEIBHBIX MPOU3BOACTB» M  OTHOCUTCS K  00sS3aTelTbHBIM
nucnuiuirHam BapuatuBHoi yactu (b1.B.O/1.6).

Jnst ycmemHoro u3y4eHus: AUCHUIUIMHBL «MoJaenupoBaHUuE NPOLECCOB U CUCTEM)
CTYJIGHTBl JIOJDKHBI OBITh 3HAKOMBI C OCHOBHBIMH TIOJIOKEHUSMHU KypcoB «Bpicimas
matemarukay, «Mupopmarukay, «CAIIP B MammmHOCTpOCHHUM.

W3 nucummivael «Beiciias MaTeMaTrKa» CTYJAEHT AOKEH 3HATD:

o MaTpPUYHBINA aHATU3,

o BEKTOPHBIN aHAJIN3;

. mubdepeHIManbHOE M HMHTETPajJbHOE MCYUCIEHUS (QYHKIUHA OJHOrO M HECKOJIbKHX
NEPEMEHHBIX;

o METO/IBI pelieHus OOBIKHOBEHHBIX TG depeHIaIbHBIX ypaBHEHUI U

muddepeHIaTbHBIX YPaBHEHUH B YaCTHBIX MPOU3BOIHBIX;
N3 mucummmasel «MHGOpMaTHKa» CTYIEHT AOJKEH 3HATh:
e  CrocoObl ONMUCAHMS M BHJIBI aJITOPUTMOB,



®  CTaHJApTHBIC aITOPUTMBI 0OPaOOTKH MAacCHUBOB (BBOJ, BBIBOJ MAacCCHUBOB, HX COPTHPOBKA,
HAaXO0XK/ICHWE MaKCUMAJIbHBIX 1 MUHUMAJIbHBIX 3HAUCHHH );

®  QITOPUTMBI BBIYUCICHUN CYMMBI psifia, MPOU3BEACHUS psifa, BBIYUCICHUS C 3aJlaHHON
TOYHOCTBIO.

®  QITOPUTMBI OPTaHU3AIUU UTEPAIIMOHHBIX BBIUNCICHUH.

N3 gucuuminnabl «CAIIP B MalIMHOCTPOCHUM» CTYJEHT JIOJKEH 3HATh:

. ocHoBBI ocTpoenust 3D — moneneit B coBpemennsix CAD - cuctemax;

OCHOBHI OCTpoeHus cOopok B coBpeMeHHBIX CAD - cucremax;

JucnummuHa «MoJenupoBaHHe TPOIECCOB M CHUCTEM» SBISETCS 4YacThio OJoKa
JUCIUTIIMH TOCBSIICHHBIX MAaTEeMAaTHYECKOMY MOJEIMPOBAHUIO MPOIIECCOB, CPEJCTB M CUCTEM
MalIUHOCTPOUTEIbHBIX  MPOU3BOJACTB C  HCIOJIb30BAHHEM  COBPEMEHHBIX  TEXHOJOTUH
MIPOBEICHUS HAYYHBIX UCCIICIOBAHUIA.

3. KOMIIETEHIMHU OBYYAIOILIETOCS, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA JMCHHUAIIJIMHBI

[Tocne w3yueHus NaHHOW AMCUMIUIMHBI CTYJIEHT IPUOOpETaeT 3HaHMs, YMEHHS U OIBIT,
cootBercTByomue pesyapratam OIIOII Hanpasnenus 15.04.05:
P1, P2, P4 (pacum¢poBka pesynpraToB o0yueHus npusoautcs B OIIOIl nanpaBnenus

15.04.05).
B pe3yjibTare OCBOCHUA OUCHUIIIIMHBI 06yqalomm“1c51 JAOJDKCH JCMOHCTPUPOBATH

CJIeAYIOLIME Pe3ybTaThl 00yyeHHUs, cornacyroumecs ¢ popmupyemsiM KkomnereHuusam OITOIT:

CIOCOOHOCTH BBITIONHATH pa3paboTKy (HYHKUHMOHAIBHOM, JIOTMYECKOM, TEXHUYECKOU U
SKOHOMMYECKOW  OpraHu3ald  MAlIMHOCTPOUTENIBHBIX  MPOU3BOACTB, HX  JJIEMEHTOB,
TEXHUUYECKOTO, alTOPUTMHUYECKOTO M MPOTPaMMHOrO OOecredeHHss Ha OCHOBE COBPEMEHHBIX
METOJIOB, CPEIICTB U TeXHOJOrHii ipoektupoBanus (I1K-4):

3Hamb: METONbl pPa3pabOTKH  (DYHKIMOHAIBHOM, JIOTUYECKOM, TEXHUYECKOW W
SKOHOMHMYECKOW  OpraHu3alid  MAllMHOCTPOUTENIBHBIX  MPOU3BOACTB, HX  JJIEMEHTOB,
TEXHUUYECKOTO, alTOPUTMHUYECKOTO M MPOTPaMMHOTO 00ecredyeHHs Ha OCHOBE COBPEMEHHBIX
METOJIOB, CPEACTB M TEXHOJIOTUH TPOCKTUPOBAHUS;

yMemb: BbIOpaTh METOJbI, CPEJICTBA U TEXHOJOTHH MPOSKTUPOBaHUS (DYHKIMOHAIBHOM,
JOTUYECKOW, TEXHUYECKOMW U  DKOHOMHUYECKOM  OpPraHu3aluyd  MalluHOCTPOUTEIbHBIX
MPOM3BOACTB, HX JJEMEHTOB, TEXHUYECKOr0, aJIrOPUTMHUYECKOIO U  MPOrPAMMHOIO
o0ecIreyeHus;

e1adems.; COBPEMEHHBIMU CPEACTBAMH MPOEKTUPOBAHUS (YHKIIMOHATIBHOU, TOTUYECKOMH,
TEXHHUYECKOM M HKOHOMHUYECKOW OpraHu3aly MAallUHOCTPOUTENIbHBIX NPOU3BOJACTB M HUX
3JIEMEHTOB;

CIOCOOHOCTh OpPraHU30BBIBATH paboThI o POCKTHPOBAHUIO HOBBIX
BBICOK03()(DEKTUBHBIX MAITHHOCTPOUTEIBHBIX MPOM3BOJICTB M MX DJIEMCHTOB, MOJCPHHU3AIINN U
aBTOMATH3AIlMH JICHCTBYONIUX, TI0 BEIOOPY TEXHOJIOT M, HHCTPYMEHTAIBHBIX CPEACTB U CPEJICTB
BBIUUCIIUTECIILHOW TEXHUKHA TPH pEaIM3allid MPOIECCOB MPOCKTHPOBAHUS, HW3TOTOBIICHHUS,
KOHTPOJIS,  TEXHHYECKOTO JIMAarHOCTHUPOBAHUS W TMPOMBIIUICHHBIX  HCIBITAHUI
MAIIUHOCTPOUTEIbHBIX ~HM3JCIHMA, TIOWCKY ONTHMAJbHBIX pEIICHHH TPU HUX CO3JaHHH,
pa3paboTKe TEXHOJIOTWH MAIIMHOCTPOUTENILHBIX IPOU3BOJACTB, U J3JEMEHTOB M CHCTEM
TEXHUYECKOTO M allapaTHO-MIPOrPAMMHOIO OOECIECUEHUS] C y4eToM TpeOOBAaHUN KaudecTBa,
HAJIC)KHOCTH, a TaK)Ke CPOKOB HCIIOJHECHHUsS, O€30MAaCHOCTH JKU3HEAEITEIbHOCTH U TPeOOBaHUI
skosorun (ITK-11):

3HAMb. COBPEMEHHBIC CPEACTBA MPOCKTHPOBAHMS DJICMEHTOB M CHCTEM TEXHHUYECKOTO U
amnmapaTHO-MPOrPaMMHOT0 oOecrieueHUsT (DYHKIIMOHUPOBAHHUS TEXHOJIOTMYCCKMX CHCTEM C
y4eToM TpeOOBaHWI Ka4yecTBa, HAICIKHOCTH, a TAaKKE CPOKOB HCIIOJHCHHUsS, OC30MacHOCTH
KHU3HEICATEIILHOCTH M TPEOOBAHU SKOJIOTUH;



yMemsb. UCIOJIb30BAaTh COBPEMEHHBIE CPEACTBA MPOCKTUPOBAHUS DJIEMEHTOB M CUCTEM
TEXHHYECKOT'O u anmapaTHO-IPOTPaMMHOTO obecreueHus (YHKIIMOHUPOBAHUS
TEXHOJIOTHYECKHX CHCTEM C Y4eTOM TpeOOBaHUM KadecTBa, HAJEKHOCTH, a TAaKXKe CPOKOB
WCITOJTHEHU S, 0€30MaCHOCTH KU3HEICATEIIbHOCTH U TpeOOBaHUA SKOJIOTHH;

61a0emsb: HABBIKAMU MPOEKTUPOBAHUS 3JIEMEHTOB U CUCTEM TEXHUYECKOTO U alapaTHO-
MporpaMMHOTO o0ecrieueHuss (YHKIMOHUPOBAHUSA TEXHOJOTHYECKUX CHCTEM C YYEeTOM
TpeOOBaHUI KadecTBa, HANEKHOCTH, a TaKkKe CpPOKOB HCIIOJHEHHUs, O€30MacHOCTH
YKU3HEACITEIIBHOCTH U TpeOOBaHUM SKOJIOTHH;

CIIOCOOHOCTh ~ NPOBOAUTH  HAyyHble  SKCIEPUMEHTBl, OLICHUBAaThb  PE3YJbTATHI
UCCJIEIOBAaHUM, CpaBHUBATh HOBBIE OSKCIEPUMEHTAIbHBIE [AHHbBIE C JaHHBIMU HPUHATBIX
MoJenelt Ui MPOBEPKH UX aJleKBaTHOCTH M MPU HEOOXOAMMOCTH Ipe/ylarath MU3MEHEHHs AJIs
yIy4dlIE€HUs] MOJEJEH, BBIIOJHATh MaTeMaTHYECKOE MOJEIMPOBAHUE IPOLECCOB, CPEICTB U
CHCTEM MAIIMHOCTPOUTEIbHBIX MPOU3BOJCTB C MCIIOJIB30BAaHHUEM COBPEMEHHBIX TEXHOJIOTUH
IIPOBEJCHUS HAY4YHBIX HMCCIEAOBAHUMN, pa3padaTblBaTh TEOPETUUYECKHE MOJEIH, MO3BOJISAIOLINE
UCCIIEIOBaTh KayeCTBO BBIINYCKAEMBIX H3JIEJINH, TEXHOJOTMYECKUX MPOLECCOB, CPEICTB HU
CHCTEM MAIIMHOCTPOUTENbHBIX Mpou3BoacTB ([TK-16):

3HamMb: COBPEMEHHbIE NPOrPAMMHbIE KOMITJIEKCHI Ui MOJICJIMPOBAHUS U MCCIIEeIOBAHUS
(u3HYECKUX MPOLIECCOB, MPOTEKAIOIIMX B CIIOKHBIX TEXHOJIOTMUYECKUX CUCTEMAX;

yMemb: TPUMEHSTh METO/bl MAaTEeMaTHYECKOr0 MOJEIMPOBAHUS Ul HCCIeOBaHUS
(u3HYECKUX MPOLIECCOB, MPOTEKAIOIINX B CIIOKHBIX TEXHOJIOTMUYECKUX CUCTEMAX;

61ao0ems. HABbIKAMM IPUMEHEHHMsS COBPEMEHHBIX IPOTPAMMHBIX KOMIUIEKCOB JUIs
MOJICIIUPOBAHMSL W HCCIECNOBaHUS (U3NYECKUX TIPOIECCOB, IMPOTEKAIOMIMX B  CIOXKHBIX
TEXHOJIOTUYECKUX CUCTEMAaX.



4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

OO01m1ast TpyI0EMKOCTh JUCIUTLTHHBI COCTABIISET 6 3a4eTHBIX ¢IUHUIIBI, 216 JacoB.

Bunpl yueOHOM paboTEHI, O0Bvem
BKJIIOYAsl CAMOCTOSITENIbHYIO y4ueOHO
DopMBbI TEKYLIETO
< paboTy CTyIeHTOB paboTsl, ¢
a, KOHTPOJIS
5 U TPYJOEMKOCTh (B Yacax) MpUMEHEH
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1 Pazpen 1 1
1.1 | KoHuentyanpHasi u 1 2 1/50% OTtueTsl IO
MaTeMaTHUYECKas IIOCTAHOBKA MPAaKTUICCKUM
3a/1a4 MOJIETUPOBAHUS. DTaIlbl u
pa3paboTKu MOJIENEH. 71a00paTOPHBIM
CTpyKTypHBIE MOJIEIH. paboram
MHOroypoBHEBbII IOAX0A K
OTIMICaHMIO MIPOIIECCOB U CHCTEM.
1.2 | MogenupoBaHHE CTAaIIIOHAPHBIX 2- 2 2 2/50%
1 HECTAIIHOHAPHBIX TPOIIECCOB 3
TeIUToTIepeIadd IpH
KOHBEKTHBHOM TEIIOOOMEHE,
W3IY9YCHUHN, KOHTAKTHOM
B3aMMO/JICHCTBHH.
1.3 | MoaenupoBaHue HaNPsIKEHHO- 4 2 1/50%
Je(OPMHUPOBAHHOTO COCTOSHHSI
MIPU TEPMOMEXaHUIESCKOM
BO3JECICTBUU B YCIIOBUAX
KOHTaKTHOTO B3aUMO/ICHCTBHUS
TeL
Texywuti Konmponw Petimue-
Y P KOHmMpoas Nel
2 Pasnen 2
2.1 | MoznenupoBaHue IPOLIECCOB 5- 2 4 6 3/50% OTyeTsl o
YIPYTOILIaCTUIECKOTO 7 MPAKTHIECKUM
Je(OPMHUPOBAHUSL. u
2.2 | MogenupoBaHre HANPSKEHHOTO 8- 2 2 6 2/50% 71a00paTOPHBIM
COCTOSIHHMS TIPH OOJIBIINX 9 pabortam
JnepopManusx.
2.3 | MozaenupoBaHue POLIECCOB 10- 2 2 6 2/50%
(hopMOM3MEHEHUsI U pa3pyLIeHUsL. 11
Texywuii konmpono Pettmune-
i P KOHmMpob No2
3 Paznen 3
3.1 | IIpeacraBiaeHrue THHAMHYCCKUX 12- 2 4 6 3/50% OtueTsl 1O
CHCTEM B BHUJIE CTPYKTYPHBIX 14 MPaKTUYECKUM
cxeM. [IpaBuna npeobpa3zoBanus "
CTPYKTYPHBIX CXEM. 1a60pPaTOPHBIM
Hcnonp3oBanne npeobpa3zoBaHnit paboram
Jlarmnaca ans aHanm3a
JIMHAMHUYECKHX CUCTEM.
3.2 | 3BeHbS TMHAMUYECKHUX CUCTEM, 15- 2 2 6 2/50%
WX YaCTOTHBIE U BPEMEHHbIE 16
xapakrepuctuku. OnpenenacHue
JUHAMUYECKHUX XapaKTECPUCTHK
3BCHBEB JIMHAMHUYCCKOW CHCTEMBIL.
3.3 | [lonsTHE YyCTOHYMBOCTH 17- 2 2 6 2/50%




JIHHAMHYECKOM CHCTEMEI, 18
KpPUTEPUHU YCTOUUHUBOCTH.
Tlepexoanble mpoiiecchl B
TUHAMUYECKHUX CUCTeMaX. Bumpl
CTaHJAPTHBIX BO3JICUCTBHIA.
TTapameTpsl OlIEHKH KauecTBa
MIEPEXOTHBIX IPOIIECCOB.

Texywjuti KOHMpPOb Petimune-
KOHmMpob Ne3
I Ipomesicymounas ammecmayus Oxzamen (36u)
HUTOI'O 18 | 18 144 | +| 18/50%

TeMaTuka NPAKTHYECKUX 3AHATHI

Tema 1. MonenupoBaHue CTallMOHAPHBIX U HECTALMOHAPHBIX IIPOLIECCOB TEILIONEPEAAYN
P KOHBEKTUBHOM TEIUIOOOMEHE, U3J1y4eHUH, KOHTAKTHOM B3aUMOJICHICTBUH.

Tema 2. MogenupoBanue  HampsHKEHHO-AE(POPMUPOBAHHOTO  COCTOSIHUS — TIpU
TEPMOMEXAHUUYECKOM BO3/IECHCTBUU B YCIOBUAX KOHTAKTHOIO B3aUMOJACUCTBHUS TEIl.

Tema 3. MoaenrpoBaHue MPOLECCOB YIPYTOIIACTUHIECKOTO 1e(OPMHPOBAHUS.

Tema 4. MopenrpoBaHue HaNPsHKEHHOTO COCTOSIHUSA MpU O0JIbIINX JleopMaLUsiX.

Tema 5. MoaenupoBanue npoueccoB (GOPMOU3MEHEHUS U Pa3pyIICHHUS.

Tema 6. IIpencraBnenne qUHAMUYECKUX CHUCTEM B BUAE CTPYKTYpHBIX cxeMm. IIpaBuia
npeoOpa3oBaHus CTPYKTYpHBIX cxeM. Mcrnonb3oBanue npeoOpa3zoBanuil Jlamnaca st aHanusa
JUHAMUYECKUX CHUCTEM.

Tema 7. 3BeHbsI JUHAMHUYECKUX CHUCTEM, MX YACTOTHBIE U BPEMEHHBIE XapaKTEPUCTUKU.
OnpeneneHne JUHAMUYECKUX XapaKTEPUCTUK 3BEHBEB JMHAMUUYECKON CHUCTEMBI.

Tema 8. IlepexomHble mpolecchl B JUHAMHUYECKMX cHUCTeMax. Buabl cTaHAApTHBIX
BO3JIEHCTBUIA.

Tema 9. IloHsiTHE YCTOMYMBOCTH JUHAMHYECKOM CHCTEMbI, KPUTEPUH YCTOWYMBOCTH.
[TapaMeTpsbl OLIEHKH Ka4eCcTBa NEPEXOIHBIX IIPOLIECCOB.

Tematunka 1a6opaTopHbIX padoT
JIabopaToOpHBI MpakTUKyM SIBISETCS TEPCOHANBHOM aynuTopHO pabotoit. Ilenbio
7a00paTOPHOTO  MpaKTHKyMa  SBISETCS  NPUOOPETEHHE  MPAKTUYECKUX  HABBIKOB U
MHCTPYMEHTAJIbHBIX KOMIETEHIIMH B O0JACTH MOCTAHOBKM M PELIEHUs 3a7ad MOJEIMPOBAHUS
npolieccoB MammHocTpoeHus. [lepen nposeneHneM 1a00paTOPHBIX 3aHATUN CTYJEHTHI JOJKHBI
OCBOUTH TpeOyeMblil TEOpEeTHYECKHH MaTepuall U MpOoLEayphbl BBITOJHEHUS JaOOpaTOpPHOI
paboThI 10 BBIIAHHBIM UM MPEIBAPUTEIIBHO YUEOHBIM U METOANYECKHM MaTepualiaM.
Tembl 1a00paTOpHBIX padoT

Ne | YueOHO-00pa3oBaTeJIbHBIN pa3jae.

HaumeHnoBaHue j1a00paTOpHBIX padoT
nn | [eau 1aboparopHoro npakrukyma

Pazpnen 1. 1. MogenupoBaHue nporecca
Hean: [IpnoOGpereHre HaBBIKOB HEU30TEPMUYECKOT0 TEIJIO0OMEHa P
MOJIETUPOBAHMS ITPOLIECCOB Pa3IMYHBIX TPAHUYHBIX YCIOBHUIX Ha OCHOBE
TeIUIoNepe1auu MpU Pa3IuIHbIX pelleHus: HeCTallMOHApHOH 3a1auu

1 | yenosusx TerioooMeHa. M3ydenune TEIIONPOBOAHOCTH METOAOM KOHEUHBIX

" | BIUSHUA TeMIepaTypHOro gaxTopa HJIEMEHTOB.

HarpykKeHusi Ha HalpsHKeHHO- 2. MopaenupoBaHue HapsKEHHO-
1e(pOpPMHUPOBAHHOE COCTOSHUE. ne(OpPMUPOBAHHOTO COCTOSIHUSI ITPU

TCPMOMCXAHNYCCKOM BO3JCHCTBUHU METOIOM
KOHCYHBIX 3JICMCHTOB.

Pa3nean 2. 3. MopenupoBaHnue Hanps>KEHHO-

Heab: [IproOpereHre HaBBIKOB ne(hOpPMHUPOBAHHOTO COCTOSIHUS TIPU YIIPYTO-
2. | MOJenmMpOBaHUsI HETMHEHHBIN TUTACTHYECKOM Ae(pOpMUPOBAHUH METOIOM

MPOIIECCOB Ie(hOPMUPOBAHHS U KOHEYHBIX DJIEMEHTOB.

pa3pyLICHHs] MAaTEPUAIIOB. 4. MopenupoBaHue HANPSIKEHHO-




ne(hOpMUPOBAHHOTO COCTOSTHUS MTPU OOJIBITUX
NEpEeMCIICHUAX METOJOM KOHCYHBIX
3IIEMEHTOB.
5. MopenupoBaHue MporeccoB POPMON3MEHEHHUS
METOJIOM KOHEYHBIX JIEMEHTOB.
Pazpnean 3. 6. VccrnemoBaHue YaCTOTHBIX U MEPEXOTHBIX
Heas: XapaKTEePHUCTHK JIEMEHTapHBIX 3BEHBEB
[TproOpereHne HaBBIKOB CTPYKTYPHBIX CXEM JUHAMUYECKUX CUCTEM.
MOZETMPOBAHUS JUHAMHYECKUX 7. UccnenoBaHue yCTOMYMBOCTH MOJENeH
3. CUCTCM, aHaJIN3a IICPCXOJHBIX JUHAMHUYCCKUX CUCTEM.
IPOLIECCOB 110 KPUTEPHIM 8. HccnenoBaHue yCTOHUMBOCTH JMHAMHYECKOM
YCTOMYMBOCTH M KaYeCTBa. CHCTEMBI IOCTPOCHHUEM TIEPEXOIHOTO IpoIiecca
NP YIPABIISIOIEM U BO3MYIAIOIIEM
BO3JICHCTBUM.

5. OBPA3OBATEJIBHBIE TEXHOJIOT A

OpueHTanus Ha TaKTHYECKUE 00pa30BaTe/IbHbIE TEXHOJIOTUH, SIBJISIOLINECS KOHKPETHBIM
CHOCcOOOM  JOCTIDKEHHsI 1ieleld o0pa3oBaHUS B paMKaX HAMEUEHHOH CTpaTernyecKoi
TexHosoruu. IIpy uTeHMH JeKUMH UCHONb3yeTcs MeETOJ| NPOOJIEMHOr0 H3JIOKEHHUS ¢
UCTIOJIb30BAaHUEM  WHTEPAaKTUBHOM  (QOpMBI  MpoBeAeHWs 3aHsATHA. [lpu  mpoBeneHUH
71a00paTOPHBIX PadOT MCIIOJIb3YOTCS TOMCKOBBIM M MCCIEI0BATENbCKUIT METO/IbI, B TOM YHCIIE,
case study.

Hwxe mnpuBoaurcs omnucaHue o0Opa3oBaTENbHBIX TEXHOJIOIMH, oOecredrBaronux
JOCTHKEHUE IUIAHUPYEMBIX pe3yJIbTaTOB OCBOEHUS JUCHUIUIMHBL. Crnenuduka coderaHus
METO/0B ¥ (OpM OpraHMU3aLuu 00ydyeHus oTpaxkaercs B Marpuie (cMm. Tadi). Ilepeuens metonoB
o0OydeHus u GopM opraHU3alMKi 00YUEHUSI MOXKET OBITh PACLINPEH.

Mertoab! u popMmbl opranuzaiuu ooyuenus (POO)

P00 JlaGopaTtopHubie
Jlexumn CPC

Metos! paboTsI
IT-MeTOIBI
PaGota B xoMaHe + +
Case study +
Urpa
Metoap! TpoOIeMHOTO 00YICHHUSI. +
OOydeHne Ha OCHOBE OIIbITa + +
Omnepesxaroriasi CaMOCTOSITeNIbHasi paboTa +
IIpOEKTHBIN METOX
ITouckoBbIil MeTOT, + +
UccnenoBaTenbCKUM METO + +
Hpyrue meToabl

6. OHEHOYHBIE CPEJACTBA /UIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU,
IMPOMEXYTOYHOM ATTECTAIIMA 11O U'TOT'AM OCBOEHUSA
JANCHUIIVIMHBI U YYEBHO-METOJAUYECKOE OBECIIEYEHHE
CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB

Bonpocs! 11 pedTHHI-KOHTPOJIA



Peiimune-xonmpons Ne 1

Onpenenenne moaenu. CBOKWCTBA MOJENIEH.

2. llenu u 3amaum MmoxenupoBanus. [lousaTre 00 uepapxum MaTeMaTHIECKOTO
MOJEJIMPOBaHUA. 3HAUEHUE TPUAbl «MOAEIIb-aJrOPUTM-IIPOTrpaMmMa.

3. AnroputrMuzanys MateMatndeckux mozeneit. CriocoObl mpeodpa3zoBanus
MaTeMaTHUYECKUX MOJENIEH K alrOpUTMUYECKOMY BUAY. MeTOIbl perieHus.

4. OCHOBHBIE 3TaITbl MATEMAaTHYECKOT0 MOoienupoBanusi. OcCOOEHHOCTH 3TAIoB, 3a/1a41 U

CBA3b MEXAY HUMH.

OcHOBHBIE METO/IbI peanu3aiu Mojienei. JJoCToMHCTBa U HEOCTATKH.

CaoiicTBa MmaTemaTudeckux monenel. IlonsaTue «mpeacka3aTelbHOCTH» MOJIENEH.

7. Knaccudukanus Mojemnei B 3aBUCIMOCTH OT TApaMETPOB U IEPEMEHHBIX
MOJEJINpOBaHus. MaTepuanbHOE MOAECIMPOBAHNUE.

8. Kuaccudukamus Mozesnel B 3aBUCUMOCTH OT 1eJIel MOACTHUPOBAHHUS.

9. KoruutuBHas u copepkareiabHasi MOJEIH.

10. KonnenryansHast Mosienb. Metoa xapakTepucTuk. CBOMCTBA JIMHUHN CKOJIBKEHHS.

11. [TonaTHe MaTeMaTHYECKOW MOJICIIH. Y HUBEPCATBLHOCTh. B3aMOCBs3b MOIEICH.

12. Knaccudukanus MaTeMaTHIECKAX MOJICNICH B 3aBUCHMOCTH OT CIIO)KHOCTH, U
rapaMeTpOB MOJEIH.

13. Knaccudukanus MaTeMaTHIECKUX MOJICNICH B 3aBUCUMOCTH OT IIeJICH MOJICIIMPOBAHHUS.
CaoiicTBa maTemaTudeckux moaenei. Ilonnora.

14. Knaccudukaius MaTeMaTHIECKUX MOJICNICH B 3aBUCUMOCTH OT METO/IOB PEaTU3aIIHH.
[lonsiTHE 0 METOIE XapAKTEPUCTHK.

15. [lonsaTHe 0 MaTEMaTHYECKOM MTOCTAHOBKE 33J]a4ll MATEMaTHYECKOTO MOICTUPOBAHUS.

16. Bri6op 1 000CHOBaHHME METO/Ia PEIICHUS 3a1a4d MOACIIUPOBAHUS.

17. Bunel MaTemaTraeckux Mojeneid. CTpyKTypHbIE ¥ (YHKIIMOHAIBHBIE MATEMAaTHICCKUE
MOJEIIH.

18. MopenupoBaHue mpoiiecca TeIIonepeadu Mpru KOHBEKTHBHOM TETUTIOOOMEHE.

19. MoaenupoBaHue mpoiiecca TeIIoNnepeayu Mpy TEMI000MEHE U3ITYICHUEM.

20. Mcnonb30BaHMe BHYTPEHHUX UCTOYHUKOB TETUIOTHI TIPH MOJICTUPOBAHUH TIpOIIecca
TeIIonepe1ayu.

21. luddhepennmanbHoe ypaBHEHHE TEIUIONPOBOIHOCTH. [ paHUYHBIE YCIOBHS
TEII000MEHa.

22. 3akon ®ypbe, 1aTh orpeeneHue KodUIMEHTY TeIUIONPOBOIHOCTH, TEMIIEPATYPHOMY
MIOJII0, TEMIIEPATYPHOMY I'PAJIUEHTY.

23. BapuarmoHHast TOCTAaHOBKA 33JIa4H TETUIOMPOBOAHOCTH M €€ YHCIICHHAS peaTi3aIius
METOJOM KOHEUHBIX 3JIEMEHTOB.

24. Bo3MOXHBIE pacYCTHBIE CXEMbI MOJICITUPOBAHUS KOHTAKTHOTO B3aUMOJICHCTBUS TEIT TIPH
TEPMOMEXAHNYECKOM HArpy>KEHUH.

25. TToHsATHE ¥ TOCTAHOBKA KPACBOM 3a/1a4¥ B MEXaHUKE TBEPJIOTO 1e(hOPMHPYEMOTO Tena

26. BapuarmoHnHas TOCTaHOBKA 3aJIa4yl TEOPUHU YIIPYTOCTH U €€ YUCIICHHAs peaan3aius
METOJOM KOHEUHBIX 3JIEMEHTOB.

27. KoneyHo-31IeMeHTHAs cXeMa PEelIeHHs 3a/1a9l TEPMOYIIPYTOCTH

28. KuremaTtnyeckue rpaHNYHBIC YCIIOBUS U MX BIMSHHE Ha TOYHOCTD PE3yIbTaTOB.

=

oo

Petimune-xonmpono No 2

Mojenu ynpyromiacTu4eckoro jaeGopMupoBaHusi, 001aCTH IPUMECHEHHSL.

2. JlebopmanvioHHast TCOPHS IIIACTUYHOCTH, 00JIACTh €€ MPUMEHEHUS, peaIn3alns B
paMKax KOHEYHO-3JIEMEHTHOTO MTPOYHOCTHOTO aHAIU3A.

3. Teopus TeyeHus1, 00IaCTh €€ MPUMEHEHUS, peaTH3allns B paMKax KOHEYHO-3JIEMEHTHOTO
MPOYHOCTHOTO aHAJIN3A.

4. 3aKOHBI YIIPOUYHCHHUS TIPH MOJCITUPOBAHUH MTPOIIECCOB MJIACTHUECKOTO 1e(OPMUPOBAHUS
MaTepHAJIOB.

=



5.

6
7.
8.
9

10.
11.
12.
13.

VYcnoBus Havana TEKYYECTH IPU MOJEIMPOBAHUH ITPOLIECCOB IIIACTHYECKOIO
neopMUPOBAHUS MAaTEPUATIOB.

Cxemaru3zanys Ui OMCAHMsI IACTUYECKUX TeueHuit npodeccopa ['yna I'. 5.
Ornucanue OBWXEHUS 1e(OpMUPYEMOH CIJIONIHOM Cpellbl METOI0M Didiepa.
Onwucanue IBMXEHUS 1eHOPMUPYEMOIl CIUTOIIHOM cpeapl MeToaoM Jlarpamka.
Ornucanue nBWKEHUS 1eHopMUpPyeMOH CIUIONMIHOM Cpeibl METOI0OM Diepa - Jlarpanka.
Kpurepuu paspyuienus 1uist BI3KMX MaTepUaIOB.

Kpurepuu pazpymenuns s XpyInkUX MaTepraioB.

Anroputm pemieanst MKD niporieccoB popMOU3MEHEHUS U pa3pyLICHUsI.
MonenupoBaHue nMporeccoB AeGopMUpPOBaHUS TUIIEPYIIPYTUX MaTepuaaoB. Monenb
Mynu-Pusnuna

14. MonenupoBanue poreccoB JeGopMUpOBaHHs THIIEPYIPYTHX MaTepranos. Mozens Ho.

15.

10.
11.
12.

=

oo

8.
9.

10.

MopenupoBaH#e MpoIeccoB AehOPMHUPOBAHUS TUIIEPYIIPYTHX MAaTEPHAIIOB C MTAMSATHIO
¢dopmbl. Mozienb Aypuduno.

Petimune-xonmpono Ne 3

[IpeacraBnenne IUHAMHMYECKMX CHUCTEM B BHUAEC CTPYKTYpHbIX cxem.  lIpaBuia
peoOpa3oBaHus CTPYKTYPHBIX CXEM.

3BeHbSl JAMHAMHUYECKHUX CHUCTEM, HMX 4YacTOTHbIE M BPEMEHHbBIE XapaKTEPUCTUKH.
[IponopuroHalIbHOE 3BEHO.

3BeHbS JAMHAMHUYECKHUX CHCTEM, HMX YacCTOTHbIE U BPEMEHHbIE XapPAKTEPUCTUKH.
WuTerpupyroniee 3B€HO.

3BEHbSI JUHAMUYECKMX CHCTEM, MX YACTOTHbIE U BpPEMEHHBIE XapaKTEPUCTUKH.
dopcupyroliee 3BEHO.

3BeHbS JAMHAMHUYECKHUX CHUCTEM, HMX 4YacTOTHbIE M BPEMEHHbBIE XapaKTEPUCTUKHU.
Anieproandeckoe 3BEHO.

3BeHbSI JUHAMUYECKMX CHCTEM, MX YACTOTHbIE U BpPEMEHHBIE XapaKTEPUCTHUKH.
Juddeperuupyroliee 3BeHO.

3BeHbSI JAMHAMHUYECKHUX CHCTEM, HMX 4YacTOTHbIE U BPEMEHHbBIE XapaKTEPUCTUKH.
KonebarenbHoe 3BeHO.

[lonsiTe  yCTOMYMBOCTM JMHAMUYECKOW CHUCTEMBbl. AnreOpanueckue KpUTEpUU
ycronuuBocty Payca-I'ypBuna.

[ToHsiTHE YCTOMYMBOCTH TUHAMUYECKOW CUCTEMBI. HaCTOTHBIE KPUTEPUU YCTOMUYUBOCTH.
[TonsTe ycToMYMBOCTH AMHAMHUUYECKOM cucTeMbl. Kputepuii ycroitunBoctd Muxainosa.
IlepexoHble MPOLECCH B TMHAMUYECKUX CHCTEMAaxX. BHUIbI CTAaHIAPTHBIX BO3/IEUCTBUM.
[TapameTpsl ~ OLIEHKM  KadecTBa  IEPEXOAHBIX  MpoueccoB.  OTHOcUTENbHas

HECTaOUJIbHOCTh JUHAMUYECKON CHCTEMBI.

Bomnpocsl k 3k3ameny
Omnpenenenne Mmoaenu. CBoiCTBa MoIeNEN.
Hemn w 3amaum  monenupoBaHus. [loHarne 00 wHWepapXxuum MaTeMaTHYECKOTO
MOJEJIUPOBaHUA. 3HAUEHUE TPUAJIbl «MOAEIIb-aJTOPUTM-TIPOTrpaMma.
AnroputMuzanus MaTeMaTHYeCKUX MoJiesIeH. Crioco0bl npeodpazoBaHus
MaTeMaTUYECKUX MOJIENIEH K alrOpUTMUYECKOMY BUAY. METO bl pelieHus.
OcHOBHBIE 3Tanbl MaTeMaTHYECKOr0 MojeaupoBanus. OCOOEHHOCTH ATAmoB, 3a7a4d U
CBA3b MEXAY HUMH.
OCHOBHBIE METOBI pealiu3alnuy Mojenei. JIOCTOMHCTBA U HEIOCTATKH.
CaoiicTBa MmaTemaTuueckux moaenei. [lonstue «mpeacka3aTebHOCTA» MOJIETEH.
Knaccudukanmss Mozeneir B  3aBUCUMOCTH OT TapaMETPOB W TEPEMEHHBIX
MOI[GJII/IpOBaHI/ISI. MaTepI/IaJILHOC MOIIGHI/IpOBaHI/Ie.
Knaccudukanms Moneneit B 3aBUCUMOCTH OT IEJIeH MOIeTUPOBaHUSI.
KOI‘HI/ITI/IBHaSI 158 COIIep)KaTCJIBHaH MOJICIIN.
KonnenryansHas moaenb. Metoa xapaktepucTuk. CBOMCTBA IMHUI CKOJIbKEHHUS.



11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.
26.

27.
28.
29.
30.

31.

32.

33.

34.
35.
36.
37.
38.
39.
40.
41.

42.
43.

44,

45.

ITonsATHE MaTeMaTUYECKOW MOJENIH. Y HUBEPCAIBLHOCTh. B3auMOCBA3b MOIEEH.
Knaccuukanus MaremMaTnyeckux Mojened B 3aBUCUMOCTH OT  CIIOKHOCTH, U
[1apaMeTpOB MOJEIIH.

Knaccugukanus MaTeMaTnyeckux Mojiesiel B 3aBUCMMOCTH OT Lieleld MOJAEIMPOBAHUS.
CaoiicTBa MmaTremarnueckux mozeinei. [loanora.

Knaccudukanus MateMaTndeckux Mojenell B 3aBUCUMOCTH OT METOJOB pealu3allMH.
[IonsTHE O METOIE XapAKTEPUCTHK.

ITonsTHE 0 MaTEMaTUYECKON ITOCTAHOBKE 3a/1a4¥ MaTEMaTHUYECKOI0 MOIEIUPOBAHUS.
Bri6op 1 060cHOBaHME METO/Ia PEIICHHS 3a/1a41 MOJICTUPOBAHHSL.

Bunsl maremarnyeckux mopenei. CTpyKTypHble U (YHKIMOHAIbHbIE MaTeMaTHYECKUe
MOJECIIH.

MogenupoBaHue nporecca Terionepeayu Npu KOHBEKTUBHOM TEIJIO00MEHe.
MonenupoBaHue npoliiecca TemIonepeaadn Ipyu Tero00MeHe U3TyYEHUEM.
Hcnonp30BaHne BHYTPEHHMX MCTOYHHMKOB TEIUIOTHI IIPU MOJEIMPOBAHUHU IIpolecca
TEILIONEPEIayu.

Juddepennnanpaoe ypaBHEHHE TEILTOMPOBOIHOCTH. I'pannuHbIC YCIIOBHSI
TEIUIOOOMEHA.
3akon Dypbe, AaTh onpeaeacHre KOAPGUIIMESHTY TEIUIONPOBOAHOCTH, TEMIIEPATYPHOMY

I0JII0, TEMIIEPATyPHOMY I'PaJUEHTY.
BapuanuoHnHas nocTaHOBKa 3ajjauyd TEIJIONPOBOJHOCTH M €€ YUCIIEHHas peasln3alus
METOJIOM KOHEYHBIX 3JIEMEHTOB.

Bo3MoskHBIE pacueTHbIE CXEMbI MOJICIMPOBAHUS KOHTAKTHOI'O B3aUMOJCHCTBUS Tel IpU
TEPMOMEXaHUYECKOM HarpyxeHHuH.

IToHATHE M MOCTAaHOBKA KpaeBOM 3a/1a4 B MEXaHUKE TBEPAOIo 1e(hOpMUPYyEMOTo Tena
BapuanuonHas noctaHoBKa 3aJladd TEOPUHM YNPYrOCTU U €€ UYMCIICHHAas pealu3anus
METOJIOM KOHEUHBIX JJIEMEHTOB.

KoneuHno-anemeHTHas cxema perieHust 3a1a4i TepMOYIpYroCcTH

Kunemarnyeckue rpaHMuHbIE YCIOBUS U MX BIMSHHE Ha TOUHOCTD PE3YJIbTATOB.

Mopenu ynpyromiacTu4eckoro 1eopMupoBaHus, 001acTH MPUMEHEHHS.
HedopmaronHass TeopHsl IUIACTUYHOCTH, OOJAacTh €€ NPUMEHEHUs, peajaus3alus B
pamMKax KOHEYHO-3JIEMEHTHOT'O MPOYHOCTHOT'O aHAJIN3A.

Teopus TeueHus, 001acTh e MPUMEHEHHsI, Peannu3alus B paMKaXx KOHEUHO-3JIEMEHTHOTO
MIPOYHOCTHOTO aHAJIM3a.

3aKOHBI YIPOYHEHHS IIPU MOAEIHPOBAHUHU MPOLIECCOB MIACTUYECKOTO Ae(POPMUPOBAHUS
MaTepuasoB.

VYcnoBus Havyasla TEKy4eCTH IIpM  MOJEIMPOBAaHUU  IPOLECCOB  IUIACTHYECKOIO
ne(OopMUPOBAHUS MAaTEPUATIOB.

Cxemaru3zanus JUis OUCaHMsI IIaCTUUYECKUX TeueHui npodeccopa ['yna I'. 5.

Onucanue qBMXEHUS 1ehOpMUPYEMOIl CILTOMIHOM cpeibl MeToA0M Diisepa.

Onucanue 1BMXEHUs 1ehOPMUPYEMOIl CIUTOIIHOM cpeasl MeToaoM Jlarpamka.
Onucanue nBrxeHUs 1eGopMHUPYyEMOH CILTOMIHOM cpeabl MeTofoM Diinepa - Jlarpanxka.
Kpurepunu paspymienus uis BI3KUX MaTepUaIoB.

Kputepun paspyiienus uis Xpynkux MaTepHaioB.

Anroputm pemenust MKD nporieccoB popMoOn3MeHEeHNs U pa3pyLICHUsI.
MonenpoBanue MNpoOLECCOB AePOPMUPOBAHUS TUNEPYNPYTUX MaTepuanoB. Mogenb
Mynu-Pusnuna

MoenupoBaHue IporeccoB Ae(OPMUPOBAHUS THITEPYIPYTHX MaTepHanoB. Moaerns Mo.
MopenupoBaHue MpoIeccoB 1ehOPMUPOBAHUS THIIEPYIPYTUX MaTepHANIOB C MaMSITHIO
dbopmbl. Mozgens Aypuddno.

[IpencraBineHne AMHAMHUYECKUX CHUCTEM B BHUAE CTPYKTYpHBIX cxeMm.  IIpaBuiia
peoOpa3oBaHUs CTPYKTYPHBIX CXEM.

3BEHbSI JAMHAMHYECKHUX CHCTEM, HMX 4YacTOTHbIE M BPEMEHHBIE XapaKTEPUCTUKH.
[IponoprimoHaabHOE 3BEHO.



46.3BeHbS JIMHAMUYECKHUX CHUCTEM, HMX YacCTOTHBIE M BPEMEHHBIE XapaKTEPHUCTUKU.
WHTerpupytoiee 3B€HO.

47. 3BeHbs JIMHAMHYECKUX CHUCTEM, WX YaCTOTHbIE U BPEMEHHBIC XapaKTEPUCTUKH.
®opcupyroniee 3BeHO.

48.3BeHbS JOMHAMUYECKHUX CHUCTEM, HMX YaCTOTHBIE M BPEMEHHBIC XapaKTEPHCTUKU.
ArnepruoanuecKoe 3BEHO.

49. 3BeHbs IUHAMHUYECKHX CHCTEM, HX YaCTOTHbIE W BPEMEHHBIE XapaKTEPUCTUKH.
Juddepenuupyromiee 3BeHO.

50.3BeHbs JAMHAMHYECKHMX CHCTEM, HX YAaCTOTHbIE W BPEMEHHBIC XapaKTEPUCTHKH.
KonebatenbHoe 3BeHO.

51.TlonsiTie  yCTOWYMBOCTH JMHAMHYECKOM CHCTEMBL. AJredpanyecKkue KpUTEPUH
ycroruuBoctH Payca-I'ypBuna.

52. [loHsATHE YCTOWYMBOCTU JUHAMHYECKON cHCTeMbl. YaCTOTHBIE KPUTEPUU YCTOWYHUBOCTH.

53. [lonsTHE yCTOWYMBOCTH AMHAMUYECKOM cucTteMbl. Kputepuii ycroitunBoct Muxaiinosa.

54. IlepexoiHbIe IPOLIECCHI B AMHAMUYECKUX CUCTeMaX. Buabl cTaHIapTHBIX BO3ACHCTBUN.

55. IlapameTpsl ~ OLIGHKM  KadyecTBa  MEPEXOAHbIX  mpoueccoB.  OTHOCUTENbHAs
HECTa0MIIbHOCTh IMHAMHYECKOW CHCTEMBI.

Buabi u popmbl caMoCTOATEIbHOM PadOThI CTY/AEHTOB

CamocrodTrenbHas paboTa CTYIEHTOB BKIIOYAET TEKYIIYI0 M TBOPYECKYIO MPOOJIEMHO-
OPUEHTHPOBAHHYIO caMOCTOATENbHYIO padoty (TCP).

Texymas CPC nampapieHa Ha yriyOleHue M 3aKpeluleHue 3HaHUH CTY/AEHTa, pa3BUTHE
NPaKTUYECKUX YMEHHUI U BKJIIOYAET B ceOsi:

*  paboTy ¢ JIEKIMOHHBIM MAaTEpUaIOM, MOMCK M 0030p JUTEPAaTyphl U AJIEKTPOHHBIX

MCTOYHHUKOB MH(MOPMALIUH 110 UHIAUBUYaIbHO 331laHHON IpolieMe Kypca;

*  BBIIIOJIHEHUE JIOMAIIIHETO 3a/IaHuUs;

*  ONEpPEeXkaroUlyl0 CaMOCTOSATENbHYIO PadoTy;

* H3y4YECHHE TE€M, BBIHECEHHBIX Ha CAMOCTOATEIbHYIO MPOPAOOTKY;

* MOJTOTOBKY K JIAOOPATOPHBIM 3aHATHAMS

* IOATOTOBKAa KypCOBOW paOOTBHI.

TBopueckass camocrosiTenbHass paboTa HalpaBlieHa Ha pa3BUTHE HHTEIUIEKTYaJbHBIX
YMEHHMM, KOMIUJIEKCA YHUBEpPCAJIbHBIX (OOLIEKYJIbTYpHBIX) KOMIIETEHLUN, IOBBIIICHHUE
TBOPYECKOT'0 MOTEHIIMANA CTY/I€HTOB. JTa paboTa BKIIIOYAeT B ceOsl:

*  TIOUCK, aHAJIN3, CTPYKTYPHPOBAHUE U MTPE3EHTALNIO HH(OpMAIHH;
*  HCCJENOBaTeNIbCKYI0 paboTy M y4acTHE B HAYYHBIX CTYIAEHUECKUX KOH(EpEHLHUSX,
CEMHMHAapax U OJIMMIINAJAX;
*  aHaNU3 HAYYHBIX MyOJUKAIMI [0 3apaHee OINpeIeIeHHOM MperoiaBaTeseM TeMe.
Cooepoicanue camocmoamenvHou pabomel cmyO0eHmos no OUCYUnIuHe:
[lepeuens HayyHBIX MPOOJIEM U HANIPABJICHUN HAYUHBIX MCCIIETOBAHUM:
MonenrpoBaHue yaapHbIX ITPOLIECCOB.
MopenupoBaHHe MPOIECCOB MPOHUKAHUS 1€(POPMHUPYEMBIX TEJ B Pa3IUYHbBIE CPEJIBL.
MonenpoBaHue pacipOCTPaHEHUs yIapHbIX BOJIH B CpeAax.
MonenupoBanue OobIINX NepeMeneHui 1 nedhopmanui.
e MogenupoBaHue MIPOLIECCOB Pa3pyILICHHUS.
Temvl, 8bIHOCUMbLE HA CAMOCMOAMENHYIO NPOPADOMKY:
e IlpencraBneHne AMHAMHMYECKHX CHCTEM B BHJAE CTPYKTYpHBIX cxeM. IIpaBuiia
peoOpa3oBaHusl CTPYKTYPHBIX CXEM;
e (Craruyeckue U JUHAMHUYECKHE XapaKTEPUCTUKH 3JIEMEHTOB U CHCTEM;
e [loHsATHE YCTOMYMBOCTH JUHAMUYECKON CUCTEMBI. ANreOpandecKne KpUTepUn
ycronuuBoctu Payca-I'ypBuna.
e [loHATHE yCTOMYMBOCTU JUHAMUYECKON CUCTEMBI. HaCTOTHBIE KpPUTEPUU YCTONYUBOCTH.
e [loHsATHE YCTOMYMBOCTH TMHAMUYECKOUN cucteMbl. Kputepuit ycroitunBoctn Muxaitiona.



Kypcosas padora
BeIinonzsercs cTyieHTaMu Ha OCHOBE MHMBHUYaJIbHBIX 3aJJaHUN U BKJIIOYAET B ceOs:

e mpoektupoBanue 3D cOopkH;

e OIIpe/eNIeHHE IPAaHUYHBIX YCIOBUM TEIII00OMEHA;

e TIPOBEJCHHE AaHAJIM3a TEMIEPATYPHOTO COCTOSIHMS COOpPKM Ha OCHOBAHHUU PpEIICHUS
HECTAallMOHAPHOM 3aJjaud  TEIUIONPOBOAHOCTH METOJOM KOHEYHBIX 3JEMEHTOB C
ucnosib3oBanueM copeMeHHbIX CAE — cucrewm;

e OIpeJe/IeHNe MEXaHNYECKOM Harpy3Ki U KUHEMaTUYeCKUX TPAaHUYHbIX YCIOBUH;

e aHAJIM3 HANPSKEHHO-E(OPMHUPOBAHHOTO COCTOSHUSI COOPKM Ha OCHOBAHUH PE3YJIHTATOB
pelIeHNs] HeCTAlMOHAPHOHN 3a/layd TEPMOYIPYTOCTH METOJOM KOHEUYHBIX 3JEMEHTOB C
ucnoib3oBanueM coBpeMeHHbIX CAE — cucrewm;

e IPOBEJICHHE IIPOYHOCTHOI'O aHaJIM3a I10 KPUTEPHUSIM MPENEIBHOIO COCTOSHUS JUIS
pPacCcYUTBIBAEMOUM KOHCTPYKLIMH.

Konmponv camocmosmenvrotl pabomeoi:

OrneHka pe3yabTaToB CaMOCTOSTENIbHOM padOThl OpraHU3yeTcs Kak eIMHCTBO IBYX (hopm:
CaMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI Ipernonasareiieid. [lociennuii ocymmecTBaseTcs: nyTeM:
PEUTHHI-KOHTPOJI IO OCHOBHBIM pa3feliaM JUCIHIUIMHBI, YCTHOTO OIpoca CTYJASHTOB Ha
7a00paTOPHBIX  3aHATHUSAX; 3allUThl OTYETOB 1O JAaOOpaTOpHBIM  paboTaM, 3allUThI
WHAUBUAYAIbHOTO JOMAIIHETrO 3a/IaHus, a TaKXKe OTYETOB MO TBOPYECKOW CaMOCTOSATEIbHOU
pabore.

7. VUEBHO-METOJIWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHMUILIAHBI

a) ocHo8Has iumepamypa (31eKkmpoHHo-oudbIuomeynasn cucmema Bal'y):

1. Opuyk, C.IO. KomnbelorepHoe MOJEIMPOBAaHUE HAHOTEXHOJIOTHM, HaHOMATEPHAIOB U
HAHOCTPYKTYp. MaTeMaTuueckoe MoAearpoBaHue (HOTONUTOrpahuyeckux MpOLECCOB U
MIPOLIECCOB BJIEKTPOHHOM JUTOrpaduu NpU CO3JAaHMM CYOMHUKPOHHBIX CTPYKTYp U
CTPYKTYp C HaHOMETpPOBbIMH pa3Mmepamu. Kypc nekuuit [DneKTpoHHBIH pecypcl:
yueObHoe mocobue. — OnekTpoH. man. — M.: MUCHUC, 2013. — 45 c. — Pexum
nocryma: http://e.lanbook.com/books/element.php?pll id=47470.

2. OcramkoB B.H. IlpakTkym 1O pemieHHIO WH)XEHEPHBIX 3a/la4 MaTeMaTHUYECKUMHU
MeTonamu: yuebHoe mocobue (Marematuueckoe MonenupoBanue)) BHUHOM,
Jlaboparopuss 3manumii, 2013.-ISBN 978-5-9963-2114-8. — Pexum nocryna:
http://www.studentlibrary.ru/book/ISBN9785996321148.html.

3. MaremaTnueckoe MOACTHPOBAHUE JTUHAMUYECKOH MPOYHOCTH KOHCTPYKIIMOHHBIX
MaTepHaioB [DIeKTpoHHbIH pecype]: YuebHoe nocobue / benos H.H., Konanuna JI.I".,
IOros H.T. - M.: HN3narenscTBO ACB, 2013. -
http://www.studentlibrary.ru/book/ISBN9785930939811.html.

0) donoanumenvuasn rumepamypa (snexkmponno-oubnuomeynas cucmema Bal'y):

1. Jlyxanos, A. B. UMmuTanimonHoe MOACIMPOBAHUE CIIOXKHBIX CUCTEM: Kypc Jekumii / A.B.
HyxanoB, O.H. MenseneBa; Bnaaum. roc. yu-1. — Bnagumup: U3n-so Bnagum. roc. yH-
ta, 2010. 107 c¢. ISBN 978-5-9984-0037-7. Pexwum noctyma: http:
/le.lib.visu.ru:80/handle/123456789/1855.

2. MognenmupoBanne u Busyanmzanus cpenctBamu MATLAB  ¢u3ukum HaHOCTPYKTYp
[DnekTponHblii  pecypc] / Maromkun W.B. -  M.: Texnocdepa, 2011.
http://www.studentlibrary.ru/book/ISBN9785948362861.html.

3. MogenupoBaHue W ONTUMH3AIMUS MOJUMEPHBIX MaTepUaNoB [DIEKTPOHHEIN pecypc] /
Jlymeiikun I'.A. - M.: KomocC, 2009. - (Y4yeOuuku u y4e0. mocoOus sl CTYJICHTOB
BBICIIL yueo. 3aBENICHUN ). -
http://www.studentlibrary.ru/book/ISBN9785953207461.html.



http://e.lanbook.com/books/element.php?pl1_id=47470
http://www.studentlibrary.ru/book/ISBN9785996321148.html
http://www.studentlibrary.ru/book/ISBN9785948362861.html
http://www.studentlibrary.ru/book/ISBN9785953207461.html

4. Ocunos, 10.B. KomnbroTepHoe MOAEIMpPOBAaHUE HAHOTEXHOJIOTHI, HAHOMATEPUAIOB U

HaHOCTPYKTYp. Huddysus [DnekTpoHnslii pecypc]: yueoHoe mocodbue / FO.B. Ocwumnos,
M.b. CnaBun. — DnektpoH. aan. — M.: MUCHUC, 2011. — 73 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=47465.

Maremaruueckoe MOJAeTUpOBaHUE (PU3NIECKUX MPOIECCOB B JIyT€ M CBAPOYHOU BaHHE
[DnexTponnbiii pecypc]: Yueb. mocobue / Pwidauyk A.M., YUepnsimor I'.I. - M.:
N3parenbcTBO MITY UM. H. 2. baymana, 2007. -
http://www.studentlibrary.ru/book/ISBN9785703829417.html.

[IpoekTupoBaHue aarOPUTMUYECKOTO M MPOTPAMMHOTO OOECIICUeHUS MEXaTPOHHBIX
cucteM [DnekTpoHHBIN pecypc]: Yueb. mocodue / bonusikoB A.A., OcsuaukoB C.B. -

M.:

W3parenscTBO MI'TY M. H. 9. baymana, 2007. -

http://www.studentlibrary.ru/book/ISBN9785703829981.html.

8) Internet-pecypcwi:

www.hpcc.unn.ru/?doc=491

www.matlab.ru
www.exponenta.ru/educat/systemat/levitsky/index.asp
www.all-library.com/ansys/

www.cadfem-cis.ru

Y‘leﬁﬂo-MeTonnqecxne H3JaHUA

NBanuenko A.b. Meroanueckue ykazaHusl K MPaAKTHUYECKUM paboTaM MO AUCIUTUIIMHE
«MopenupoBaHue MpPOLECCOB M CHCTeM» s CTylneHToB HampasieHus 15.04.05
[DnexTponHsbIii pecype] / coct. UBanuenko A.b.; Bnan. roc. ya-r. TMC - Bmagumup,
2016. - Toctyn u3 kopriopatuBHoit cetu Bnl'Y. - Pexxum nocryma: http://cs.cdo.visu.ru/
NBanuenko A.b. Metoauueckue yka3zaHus K Ja0OpaTOpHbIM paboTaM IO JUCLUIUIMHE
«MopenupoBaHue IMPOLECCOB M CHCTEM» i CTylneHToB HampaieHus 15.04.05
[DnexTponHbIi pecypc] / coct. UBanuenko A.b.; Bnaa. roc. yu-r. TMC - Brnagumup,
2016. - loctyn u3 kopriopatuBHo# cetr Bal'Y. - Pexxum nocryma: http://cs.cdo.visu.ru/
NBanuenko A.b. Meroguueckue pPEKOMEHJALMU K BBIIIOJHEHUIO CaMOCTOSITEIBHOM
paboTel mo aucuuIiMHE «MoAenupoBaHWE MPOIECCOB M CUCTEM» ISl CTYIEHTOB
Hanpasienus 15.04.05 [DnextponHslit pecypc] / coct. IBaHnuenko A.b.; Binan. roc. yH-T.
TMC - Baagumup, 2016. - Jloctyn u3 xopropatuBHoil cetu Bal'V. - Pexxum nocryna:
http://cs.cdo.visu.ru/

NBanuenko A.b. Metoaudeckne peKOMEHIAIIMU K BBITIOJIHEHHIO KYpCOBOW PabOTHI 1O
quciumuinHe «MoJenupoBaHue MPOLECCOB M CUCTEM» AJId CTYAEHTOB HalpaBiICHUS
15.04.05 [Onexrponnsiii pecypc] /coct. MBanuenko A.b.; Bmag. roc. yu-r. TMC -
Brnagumup, 2016. - Jloctyn u3 kopnopatuBHoil cetm Bnl'Y. - Pexum nocryna:
http://cs.cdo.visu.ru/

NBanuenko A.b. OneHounsle cpecTBa o AucuumInHe «MoaenupoBaHue NMPOLECCOB U
CUCTEM» Il CTyneHTOB HampaBieHuss 15.04.05 [DnexktpoHHBIA pecypc] / cocrT.
NBanuenko A.B.; Bnaa. roc. yu-t. TMC - Bnagumup, 2016. - JlocTyn U3 kKopnopaTuBHOK
cetn Bal'V. - Pesxum mocrtyma: http://cs.cdo.visu.ru/

Ilepeuens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «HTEepHETY,

H006XOIII/IMI>IX AJId 0OCBOCHUA JUCHHUIIJIMHbBI

1) Topran Lentp aucranunonnoro odyuenust Bnl'Y [anekTponnsiit pecypce] / - Pexum goctyna:
http://cs.cdo.visu.ru/

2) Paznen odunmansHoro caiita Bal'Y, comepskammii onucanue o6pa3oBaTelbHON MPOrpaMMbl
[anexTponHBIN pecypc] / - Pexum moctyma: OOpaszoBatenpHas nporpamma OOpaszoBarenbHas


http://e.lanbook.com/books/element.php?pl1_id=47465
http://www.studentlibrary.ru/book/ISBN9785703829417.html
http://cs.cdo.vlsu.ru/
http://cs.cdo.vlsu.ru/
http://cs.cdo.vlsu.ru/
http://cs.cdo.vlsu.ru/
http://cs.cdo.vlsu.ru/
http://cs.cdo.vlsu.ru/

nporpamma 15.04.05 «KoHCTpYKTOPCKO-TEXHOIOTHYECKOE 00eCIeYeHIe MAITMHOCTPOUTEIBHBIX
npou3BoacTB» http://op.visu.ru/index.php?id=56

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIMHBI

1. Cynepkomnsrotep «CKU® MOHOMA X» npousBoautesibHOCThIO 4,7 T-Drorc.

2. UYerblpe KOMITBIOTEPHBIX Kjacca, OOECIEUYHBAIOIINE CBSI3b C CYMEPKOMIBIOTEPOM
«CKN® MOHOMAX».

3. JluneHsumoHnHoe mporpaMMHOe obOecredeHue: maremaruueckue mnakersl Mathcad,
MATLAB.


http://op.vlsu.ru/index.php?id=56

PaGoyasi mporpaMMa MCLMILTAHEI COCTABJICHAa B COOTBETCTBHH C TPEOOBAHHIMH o1ocC

BO mno HampaeneHmio  15.04.05  «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOe  ofecreueHue

MAaITUHOCTPOUTEIIbHBIX TPOU3BOACTBY»

PaGouyro mporpaMMy COCTaBHII x.ﬁl}, Mg/ W ‘0. QM

(®UO, noarnuce)

Penensent e
(npexcrasutens paboronarens) 'enepanbHbiii anpekrop OO0 «TAL -ArKAHA

ApakensH I/I.'Cy.’

(mecto paboTsl, noJKHOCTL, DHO, MOAI ‘*

[IporpamMma paccMOTpeHa u 0100peHa Ha 3aceanny Kadenper TexHonorus 'MalTHHOCTPOCHHS

[Tporokon Ne & oT Ba49.44 rona
3aBeryrommii kadeapoit 1.T.H., mpopeccop Moposos B.B. [,,

(®HO, nonyﬁ%) /

PaGouast porpaMma paccMoTpeHa H 0100peHa Ha 3ace/laHiH y4eOHO-MeTOMMIECKOH KOMUCCHH

HaIpaBJICHHUs 15.04.05 «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE obecnieyeHue

MAIIUHOCTPOUTEIBHBIX MTPOU3BOJACTBY

[Ipotokon Ne _ € oT _9.04. 375 rona

Tpencenarenb KOMHCCHH 1.T.H., mpodeccop Moposos B.B. / ™
& (OO, nou?A’cb) /



