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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 U HKCIUTyaTalldM MAalIMHOCTPOUTEIBHBIX MPOU3BOJCTB, OOBEKTOB U
TEXHOJIOTHH MAITHHOCTPOEHHSI, HCXO/Is U3 33714 KOHKPETHOTO UCCIIEAOBAHUS; K HAYUHO-
neoazoeuueckou  OesimelbHOCmU, Pa3pabOTKE METOMUYECKOTO  OO0CCICUCHUs |
MPUMEHEHUIO COBPEMEHHBIX METOIOB M METOJIMK MPETOIABAHHUS.

12 [loAroToBKa  BBIMIYCKHHUKOB K  MPOEKMHO-KOHCMPYKMOPCKOU — OesimelbHOCHU,
obecrieunBaroniell CO3JaHUE MPOEKTOB MAIIMHOCTPOUTENBHOTO IPOM3BOJACTBA U
BHEJ[PEHHE TEXHOJOTHIl HM3TOTOBIICHUS MAIIMHOCTPOUTENBHBIX H3ICIHUMA, C Y4eTOM
BHEIIHUX M BHYTPEHHHX TpPeOOBaHHMU K MX MPOU3BOJCTBY M KAueCTBY, GHeOpeHue u
9KCHIyamayuio HOBBIX MAaTEPUAIOB, TEXHOJIOTHH, 000pyI0BaHUs, BOCTPEOOBAHHBIX Ha
PETHOHAILHOM, OTEYECTBEHHOM U 3apy0EKHOM PhIHKE.

114 [ToaroTOBKa BBIMTYCKHUKOB K NPOU3EOOCMEEHHO-MEXHOLO2ULECKOU OesimelbHOCU TIPU
BBITIOJTHEHUHU TPOU3BOJICTBEHHBIX U MCCIIEIOBATEIBCKHUX IPOSKTOB B MPO(ECCHOHATHHOM
00J1aCTH, CONPOBOXKACHUIO MX OHM3HEC-NIPOLIECCOB, OCYUECMBICHUIO OP2AHUZAYUOHHO-
YNPAGAEHUECKOU 0essmelbHOCmU.

LlensiMu OCBOEHUS AUCHUIUIUHBI «MOIEINpOBaHUE MTPOLIECCOB M CUCTEM) SIBIISIOTCA!

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

e oOyueHHe CTYJCHTOB OCHOBaM  pPa3pabOTKU  @JIFOPUTMOB  JUIsI  pean3aluu
MaTEMaTUYECKUX 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 (opMuUpOBaHHE Yy CTYIEHTOB HAaBBIKOB HCIOJb30BAHUS COBPEMEHHBIX pPAacCUYETHBIX
KOMIUIEKCOB  JJI  pealu3aluyd  MaTeMaTHYecKUX  MOJeNed  Mpu  peleHUuUu
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 HamnpasiaeHutro 15.04.05 «KoHCTpYKTOPCKO-TEXHOJIOTHUUECKOE
o0OecrieyeHre MAaIIUHOCTPOUTEIBHBIX MPOU3BOACTB» M  OTHOCUTCS K  00sS3aTelTbHBIM
nucnuuirHam BapuatuBHoit 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.

N3 nucummuael «Beiciias MaTeMaTrKay CTYJIEHT JOJKEH 3HATh:

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 mucummmasl «MHGOpMaTHKa» CTYIEHT AOJKEH 3HATH:
e  CrocoObl ONMUCAHMS M BHJIBI aJITOPUTMOB,



e  CTaHJApTHBIC ANTOPUTMBI 00paOOTKM MAacCHBOB (BBOJ, BBIBOJ| MacCHBOB, UX COPTHPOBKA,
HaXO0XJ/ICHNE MaKCUMAJIbHBIX U MUHUMAJIbHBIX 3HAYCHUH);

®  ITOPUTMBI BBIYMCICHUH CYMMBI psijia, TPOU3BENEHHS psijla, BBIYMCICHHUS C 3aJaHHON
TOYHOCTBIO.

®  ANTOPUTMbI OPTaHU3AIMU UTEPALMOHHBIX BHIYUCICHUI.

N3 aucuuminnabl «CAIIP B MallMHOCTPOCHUM» CTYJEHT JIOJKEH 3HATh:

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

OCHOBHI OCTpoeHus cOopok B coBpeMeHHBIX CAD - cucremax;

HuctuiuimHa «MoJenupoBaHue NPOIECCOB M CHCTEM» SBISETCS 4YacTbio OJoKa
JUCIUIUIMH TOCBALICHHBIX MaTEeMAaTUYECKOMY MOJCIUPOBAHUIO MPOLIECCOB, CPEJCTB U CUCTEM
MaIIMHOCTPOUTENBHBIX  [POU3BOJACTB C  HCIOJIb30BAHMEM COBPEMEHHBIX  TEXHOJOTUH
MIPOBEJICHUS HAYYHBIX HCCIIEI0BAaHUM.

3. KOMIIETEHIMHU OBYYAIOILIETOCS1, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA JMCHHUAIIJIMHBI

[Tocne m3ydeHus NaHHOW AWCHUIUIAHBI CTYIEHT NPHOOpETaeT 3HAHHS, YMEHHUS H OIbIT,
cootBercTByomue pesyapratam OIIOII Hanpasnenus 15.04.05:
P1, P2, P4 (pacumdpoBka pesynapratoB o0yueHus npusogutcs B OIIOIl nampaBnenus

15.04.05).
B pe3yjibTare OCBOCHUA OUCHUIIIIMHBI 06yqalomm“1c51 JOJDKCH JCMOHCTPUPOBATDH

CJIeAYIOLIME Pe3ybTaThl 00yyeHHUs, cornacyroumecs ¢ popmupyemsiM KkomnereHuusam OITOIT:

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

3Hamb: METONbl Pa3pabOTKH  (DYHKIMOHAIBHOW, JIOTUYECKOW, TEXHUYECKOH U
SKOHOMHMYECKOW  OpraHu3alid  MAllMHOCTPOUTENIBHBIX  MPOU3BOACTB, HX  JJIEMEHTOB,
TEXHUUYECKOTO, alTOPUTMHYECKOTO M MPOTPAaMMHOTO OOeCredyeHHus Ha OCHOBE COBPEMEHHBIX
METOJIOB, CPEACTB M TEXHOJIOTUH TPOCKTUPOBAHUS;

yMemb: BbIOpaTh METOBI, CPEJCTBA U TEXHOJIOTHH MPOEKTUPOBaHUS (DYHKIIMOHAIBHOM,
JOTUYECKOW, TEXHUYECKOW W  SKOHOMHUYECKOM  OpraHu3aliid  MalluHOCTPOUTEIbHBIX
MPOM3BOACTB, HX JJEMEHTOB, TEXHUYECKOr0, aJIrOPUTMHUYECKOIO U  MPOrPAMMHOIO
o0ecIreyeHus;

enadems.: COBPEMEHHBIMU CPEACTBAMH MPOEKTUPOBAHUS (YHKIIMOHATHHON, TOTUYECKOM,
TEXHHUYECKOM M HKOHOMHUYECKOW OpraHu3aly MAallUHOCTPOUTENIbHBIX NPOU3BOJACTB M HUX
3JIEMEHTOB;

CIOCOOHOCTh OpPraHU30BBIBATH paboThI o POCKTHPOBAHUIO HOBBIX
BBICOK03()(DEKTUBHBIX MAITHHOCTPOUTEIBHBIX MPOM3BOJICTB M MX DJIEMCHTOB, MOJCPHHU3AIINN U
aBTOMATH3AlMH JIEHCTBYOIINX, 110 BEIOOPY TEXHOJOTHIA, HHCTPYMEHTAIBHBIX CPEICTB U CPEJICTB
BBIYUCIIUTEIILHOW TEXHUKH TPH PEATHU3aldU TPOIECCOB TMPOCKTHPOBAHUS, HW3TOTOBIICHHS,
KOHTPOJIS,  TEXHHYECKOTO JIMAarHOCTHUPOBAHUS W TMPOMBIIUICHHBIX  HCIBITAHUI
MAaIIHHOCTPOUTEIbHBIX H3JCJIHMA, IOWCKY ONTHUMAIBHBIX pEIICHUH TpU HX CO3JaHHH,
pa3paboTKe TEXHOJOTWH MAIIMHOCTPOUTEILHBIX IPOU3BOJICTB, W JJIEMEHTOB M CHCTEM
TEXHUYECKOTO M allapaTHO-MIPOrPAMMHOIO OOECIECUEHUS] C y4eToM TpeOOBAaHUN KaudecTBa,
HAJIC)KHOCTH, a TaK)e CPOKOB HCITOJHCHHS, OC30MaCHOCTH JKU3HEACITEIbHOCTH W TPeOOBaHUIA
skosorun (ITK-11):

3HAMb. COBPEMEHHBIC CPEACTBA MPOCKTUPOBAHUS 3JICMEHTOB M CHCTEM TEXHHUYECKOTO U
amnmapaTHO-MPOrPaMMHOT0 oOecrieueHUsT (DYHKIIMOHUPOBAHHUS TEXHOJIOTMYCCKMX CHCTEM C
y4eToM TpeOOBaHWI KadecTBa, HAAC)KHOCTH, a TAaKKE CPOKOB HCIIOJHECHHUS, OE30MacHOCTH
KHU3HEICATEIILHOCTH M TPEOOBAHU SKOJIOTUH;



ymemsb. UCHOJIB30BATb COBPCMCHHBIC CPCACTBA MPOCKTHUPOBAHUA J3JICMCHTOB U CHCTCM
TECXHUYCCKOI'O u allIIapaTHO-IIPpOrpaMMHOI O obecnieueHus q)YHKHI/IOHI/IpOBaHI/IH
TCXHOJIOTUYCCKUX CHUCTEM C Y4YCTOM Tpe6OBaHI/II71 KaueCTBa, HAACIKHOCTH, a TaKKC CPOKOB
HCIIOJTHCHUS, 0e30macHOCTH KHU3HEACATCIbHOCTH U TpC6OBaHHI>'I OKOJIOI'UH,

gr1adems. HaBBIKAMU IMPOCKTUPOBAHUA 3JICMCHTOB U CUCTCM TCXHUYCCKOI'O U aIlllapaTHO-
MMporpaMmMHOro obOecreyeHus (bYHKL[I/IOHI/IpOBaHI/IH TEXHOJIOTHYECKHUX CHUCTEM C YUYETOM
Tp€6OBaHI/II71 KaueCTBa, HAACKHOCTHU, a TaKKC CpPOKOB HCIIOJHCHUA, 0e30macHOCTH
KHU3HCACATCIIbBHOCTH " Tpe6OBaHI/II71 OKOJIOTHH,

CIIOCOOHOCTh ~ IPOBOJAUTH  HAy4yHbIE  SKCIEPUMEHTHI, OLICHUBAaThb  PE3YJIbTATHI
UCCJIEIOBAaHUM, CpaBHUBATh HOBBIE OSKCIEPUMEHTAIbHBIE [AHHbBIE C JaHHBIMU HPUHATBIX
MoJenelt Ui MPOBEPKH UX aJIeKBaTHOCTH U IPU HEOOXOAMMOCTHU IpeiaraTb U3MEHEHUs Ui
yIy4lIE€HUS] MOJEJEH, BBIIOJIHATh MaTeMaTH4YeCKOE MOJEIMPOBAHUE IMPOLECCOB, CPEACTB U
CHCTEM MAIIMHOCTPOUTEIbHBIX MPOU3BOJCTB C MCIIOJIB30BAaHHUEM COBPEMEHHBIX TEXHOJIOTUH
IIPOBEJICHUS] HaY4YHbIX HCCIEI0BAaHUMN, pa3padaTblBaTh TEOPETUUYECKHE MOJEINH, MO3BOJIIOIINE
UCCIIEIOBaTh KayeCTBO BBINYCKAEMbIX W3JEJIUH, TEXHOJOTMYECKUX HPOLIECCOB, CPEACTB U
CHCTEM MAIIMHOCTPOUTENbHBIX Mpou3BoacTB ([TK-16):

3HamMb: COBPEMEHHbIE NPOrPAMMHbIE KOMITJIEKCHI Ui MOJICJIMPOBAHUS U MCCIIEeIOBAHUS
(u3HYECKUX MPOLIECCOB, IPOTEKAIOIINX B CIOKHBIX TEXHOJOTUYECKUX CUCTEMAX;

yMemb: TPUMEHSTh METOJbl MaTEeMaTHUECKOTO0 MOJCIMPOBAHMS Uil MCCIIEJOBAHUS
(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, O0Bem
BKJIIOYAsl CAMOCTOSITENIbHYIO y4ueOHO
DopMBbI TEKYLIETO
< paboTy CTyIeHTOB paboTsl, ¢
a, KOHTPOJIS
5 U TPYJOEMKOCTh (B Yacax) MpUMEHEH
a | 3 yCIIeBaeMOCTH
= nem
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1 Paznen 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 TIPOIIECCOB 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 HaNPsHKEHHO- 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
YIPYTOILIaCTHIECKOTO 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 | IIpeacraBieHne 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%




JIHHAMHYECKOH CHCTEMEI, 18
KpPUTEPUHU YCTOUUHUBOCTH.
Tlepexoanble mpoiiecchl B
TUHAMUYECKHUX CUCTeMaX. Bumpl
CTaHJAPTHBIX BO3JICHCTBUM.
TTapameTpsl OlIEHKH KauecTBa
MIEPEXOTHBIX IPOIIECCOB.

Texywjuti KOHMpPOb Petimune-
KOHmMpob Ne3
I Ipomesicymounas ammecmayusi 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  HamnpsHKCHHO-IE(POPMUPOBAHHOTO  COCTOSIHUSL — TIpH
TEPMOMEXAHUUECKOM BO3ECHCTBUU B YCIOBUSAX KOHTAKTHOTO B3aUMOJEHCTBUS TEIL.

Tema 3. MoaenrpoBaHue MPOLECCOB YIPYTOIIACTUHIECKOTO 1e(OPMHPOBAHUS.

Tema 4. MopenrpoBaHue HaNPsHKEHHOTO COCTOSIHUSA MpU O0JIbIINX JleopMaLUsiX.

Tema 5. MoaenupoBanue mpoueccoB (GOPMOU3MEHEHUS U Pa3PyIICHHUS.

Tema 6. IIpeacraBnenue JMHAMMYECKUX CUCTEM B BHJE CTPYKTYpHBIX cxeM. IIpaBuna
npeoOpa3oBaHus CTPYKTYpHBIX cxeM. Mcrnonb3oBanue npeoOpa3zoBanuil Jlamnaca st aHanusa
JUHAMUYECKUX CHUCTEM.

Tema 7. 3BeHbsI JUHAMHUYECKUX CHUCTEM, UX YACTOTHBIE U BPEMEHHBIE XapaKTEPUCTUKH.
OnpeneneHne JUHAMUYECKUX XapaKTEPUCTUK 3BEHBEB JUHAMUUYECKON CUCTEMBI.

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

Tema 9. IloHsAiTHE YCTOMYMBOCTH IUHAMHUYECKONW CHUCTEMbI, KPUTEPUU YCTOWUMBOCTH.
[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 1O BBIIAHHBIM UM MPEIBAPUTEIBHO YUEOHBIM U METOAMYECKHM 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
TeIUIoNepe1auy MPH pa3IudHbIX pelleHus: HeCTallMOHApHOH 3a1auu

1 | yenosusx TerioooMeHa. M3ydenune TEIIONPOBOAHOCTH METOAOM KOHEYHBIX

" | BIUSHUA TeMIepaTypHOro gaxTopa HJIEMEHTOB.

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

TCPMOMCXAHUYICCKOM BO3JIEHCTBUHU 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.

pa3pylIECHUs] MAaTEPUAIIOB. 4. MopenupoBaHue HANPSIKEHHO-




ne(hOpMUPOBAHHOTO COCTOSTHUS MTPU OOJIBITUX
NEpEeMCIICHUAX METOJOM KOHCYHBIX
3IIEMEHTOB.
5. MopenupoBaHue MporeccoB GOPMOU3MEHEHUS
METOJIOM KOHEYHBIX JIEMEHTOB.
Pazpnean 3. 6. VccrnemoBaHue YaCTOTHBIX U MEPEXOTHBIX
Heas: XapaKTEePHUCTHK JIEMEHTapHBIX 3BEHBEB
[TproOpereHne HaBBIKOB CTPYKTYPHBIX CXEM JUHAMUYECKUX CUCTEM.
MOZIETTMPOBAHHS JUHAMHYECKUX 7. UccnenoBaHue yCTOMYMBOCTH MOJENeH
3. CUCTCM, aHaJIN3a IICPCXOJHBIX JUHAMHUYCCKUX CUCTEM.
IPOLIECCOB 110 KPUTEPHIM 8. HccnenoBaHue yCTOHYMBOCTH AMHAMHYECKOM
YCTOMYMBOCTH M KaYeCTBa. CHCTEMBI IOCTPOCHHUEM TIEPEXOIHOTO IpoIiecca
NP YIPABIISIOIEM U BO3MYIAIOIIEM
BO3JICHCTBUM.

5. OBPA3OBATEJIBHBIE TEXHOJIOT A

OpueHTanus Ha TaKTUYECKUE 00pa30BaTe/IbHbIE TEXHOJIOTUH, SIBJISIONINECS KOHKPETHBIM
CHOCcOOOM  JOCTIDKEHHsI 1ieneld oO0pa3oBaHMs B paMKax HAMEUYEHHOW CTpaTernyecKoi
TexHosoruu. IIpy uTeHMH JeKUMH UCHONb3yeTcs MeETOJ| NPOOJIEMHOr0 H3JIOKEHHUS ¢
UCTIOJIb30BAaHUEM  WHTEPAKTUBHOM  (QOpMBI  mpoBeAeHWs 3aHsaATHs. [lpu  mpoBeneHum
71a00paTOPHBIX PadOT MCIIOJIb3YOTCS TOMCKOBBIM M MCCIEI0BATENbCKUIT METO/IbI, B TOM YHCIIE,
case study.

Hwxe mnpuBoaurcs omnucaHue o0Opa3oBaTENbHBIX TEXHOJIOIMH, oOecredrBaronux
JOCTHKEHUE IUIAHUPYEMBIX pE3yJbTaTOB OCBOEHHUS IUCHUIUIMHBL. CrHenuguka coyeTaHus
METO/0B ¥ (OpM OpraHMU3aLuu 00ydyeHus oTpaxkaercs B Marpuie (cMm. Tadi). Ilepeuens metonoB
o0OyudeHus u GopM OpraHU3aIMKi 00YUEHHSI MOXKET OBITh PACIIMPEH.

Mertoab! u popMmbl opranuzaiuu ooyuenus (POO)

P00 JlaGopaTtopHubie
Jlexumn CPC

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

6. OHEHOYHBIE CPEJICTBA /UIA TEKYIIETI'O KOHTPOJIAA YCIIEBAEMOCTMU,
IMPOMEXYTOYHOM ATTECTAIIMA 11O U'TOT'AM OCBOEHUSA
JANCHUIIVIMHBI U YYEBHO-METOJANYECKOE OBECIIEYEHHE
CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB

Bonpocs! 11 pedTHHI-KOHTPOJIA



Peiimune-xonmpons Ne 1

Onpenenenne moaenu. CBOKWCTBA MOJENIEH.

2. llenu u 3agaun moaenupoBanus. [lonsTre 00 nepapXxuu MaTEeMaTHIECKOTO
MOJICJINPOBaHUS. 3HAYEHHUE TPUA/Ibl «MOJEIb-AJITOPUTM-TIPOrpaMMa.

3. AnroputrMuzanys MateMatndeckux mozeneit. CriocoObl mpeodpa3zoBanus
MaTeMaTHYeCKUX MOJIENel K aITOPUTMUYECKOMY BUAY. MeTob! perieHus.

4. OcHOBHBIE ATaNbl MATEMATUYECKOT0 MOJEINpoBaHusl. OCOOEHHOCTH 3TANoB, 3aJa4l U

CBSI3b MEXKY HUMHU.

OcHOBHBIE METO/IbI peanu3alu Mojienei. JJoCToMHCTBa U HEOCTATKH.

CaoiicTBa MmaTemaTudeckux monenel. IlonsaTue «mpeacka3aTelbHOCTH» MOJIENEH.

7. Knaccudukamus Mojeneld B 3aBUCIMOCTH OT MTApaMETPOB U IIEPEMEHHBIX
MoJieInpoBaHus. MarepuaabHOe MOAETHUPOBAHHUE.

8. Kuaccudukamus Mozesnel B 3aBUCMOCTH OT IeJIeH MOAETHPOBAHUS.

9. KoruutuBHas U coepkaTesbHask MOJIENIH.

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

11. ITonsiTe MaTEMaTHUYECKOM MOJIeNH. Y HUBEPCAIbHOCTh. B3anMoCBsI3b MoETIeH.

12. Knaccuduxanmst MaTeMaTHIECKUX MOJIENIeH B 3aBUCIMOCTH OT CIIOKHOCTH, U
[apaMeTpOB MOJIEIH.

13. Knaccuduxanusi MaTeMaTHIeCKUX MOJIEIECH B 3aBUCIMOCTH OT IeJIeH MOACTHPOBAHNS.
CaoiicTBa MmatemaTHueckux mojesnei. [lonHora.

14. Knaccuduxanust MaTeMaTHIeCKUX MOJIENIel B 3aBUCIMOCTH OT METOIOB PeaIn3alliy.
[ToHsATHE O METO/IE XapAKTEPUCTHK.

15. IlonsiTue 0 MaTeMaTH4YECKON TOCTAHOBKE 33/]a4l MaTEMaTHUECKOI0 MOJIETUPOBAHUSI.

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

17. Bunpl MaTemaTrueckux Mojeneid. CTpyKkTypHble U (YHKIIMOHAIBHBIE MATEMATUYECKUE
MOJIETIH.

18. MonenupoBaHue mporiecca TeIIonepeaun Ipyu KOHBEKTUBHOM TEINTIOOOMEHE.

19. MonenupoBaHue npoliecca Terionepeadn npu TerI000MeHe U3TydeHueM.

20. Vcrionnb30BaHNe BHYTPEHHUX HCTOYHUKOB TETUIOTHI ITPH MOJISIIMPOBAHUH TIPOIIECcCa
TEIUIoNEepeIadHy.

21. luddhepennmanbHoe ypaBHEHHE TEIUIONPOBOIHOCTH. [ paHUYHBIE YCIOBHS
TeII000MeHa.

22. 3akon ®ypbe, 1aTh orpeeneHue KodUIMEHTY TeIUIONPOBOIHOCTH, TEMIIEPATYPHOMY
TI0JII0, TEMIIEPATyPHOMY T'PaJMEHTY.

23. BapuanuoHHasi MOCTaHOBKA 3a/1a41 TETUIONPOBOJIHOCTH M €€ YMCIICHHAs peaTu3aIis
METOJIOM KOHEUHBIX JJIEMEHTOB.

24. Bo3MOXHBIE pacUeTHBIE CXEMbI MOJICTTMPOBAHNSI KOHTAKTHOTO B3aMMOJICHCTBHS TEI TIPU
TEPMOMEXaHUUECKOM HarpyKEHHUH.

25. TloHsiTHE ¥ TIOCTAaHOBKA KPAaeBOH 3a/1aui B MEXaHHUKE TBEPJIOTO AePOpPMUPYEMOTO Tela

26. BapuaroHHasi IOCTaHOBKa 3a/1a4l TEOPUU YIIPYTOCTH U €€ YHUCIICHHAs peau3aius
METOJIOM KOHEYHBIX 3JIEMEHTOB.

27. KoHeyHO-3JIeMEHTHas! CXeMa PEelIeHUs 3a7jauil TEPMOYIIPYTOCTH

28. KuHemaTtnieckne TpaHUYHbBIE YCIIOBHSI U MX BIIMSHUE Ha TOYHOCTH PE3yJIbTATOB.

=
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Petimune-xonmpono No 2

Mopenu ynpyromiacTu4eckoro jaeGopMupoBaHusi, 001aCTH IPUMECHEHHSL.

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

3. Teopus TeyeHus1, 001aCTh €€ MPUMEHEHUS, peaTH3allns B paMKax KOHEYHO-3JIEMEHTHOTO
MPOYHOCTHOTO aHAJIN3A.

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

=



5. YcnoBus Havana TEKYYECTH IPU MOJEIUPOBAHHUHM ITPOLIECCOB IJIACTHYECKOIO

ne(popMHUPOBaHUS MAaTEPUATIOB.

Cxemaru3zanys Ui ONMCaHUS IUIACTUYECKUX TeueHui npodeccopa ['yna I'.51.

Ornucanue OBWXEHUS 1e(OpMUPYEMOH CIJIONIHOM Cpellbl METOI0M Didiepa.

Onwucanue IBMXEHUS 1eHOPMUPYEMOIT CIUTOIIHOM cpeasl MeToaoM Jlarpamka.

Ornucanue nBWKEHUS 1eHopMUpPyeMOH CIUIONMIHOM Cpeibl METOI0OM Diepa - Jlarpanka.

10. Kputepuu paspymieHus A BI3KUX MaTEPUAIOB.

11. Kputepun paspymeHus JUist XpylnKHUX MaTepHasoB.

12. Anroputm pemenust MKD mporieccoB ¢popMOn3MEHEHHS U pa3pyIICHUsI.

13. MonenupoBanue npoueccoB AeGOpMUpOBaHMs FTHIIEPYHIPYTUX MaTepuaioB. Moenb
Mynu-Pusnuna

14. MozenupoBaHue IpOLEeccoB AedhopMHPOBAHHS THIIEPYIIPYTHX MaTepranos. Moxens Ho.

15. MoaenupoBaHue mpoueccoB AehopMUpOBaHHS THIEPYIPYTUX MATEPUATIOB C MAMSITHIO
¢dopmbl. Mozienb Aypuduno.

6
7.
8.
9

Petimune-xonmpono Ne 3

1. IlpencraBneHue JIMHAMUYECKUX CHCTEM B BHJE CTPYKTYpHbIX cxeM.  llpaBuna
peoOpa3oBaHus CTPYKTYPHBIX CXEM.

2. 3BeHbs JAMHAMHYECKHMX CHCTEM, HX YaCTOTHBIE W BPEMEHHBIC XapaKTEPHCTUKH.
[IponopuroHalIbHOE 3BEHO.

3. 3BeHbs AMHAMHYECKHMX CHCTEM, WX YAaCTOTHbIE W BPEMEHHBIC XapaKTEPHUCTHKH.
WuTerpupyroniee 3B€HO.

4. 3BeHbS JUMHAMUYECKMX CHCTEM, MX YAaCTOTHbIE U BpPEMEHHBIE XapaKTEPUCTUKH.
dopcupyroliee 3BEHO.

5. 3BeHbS JAMHAMHUYECKHUX CHUCTEM, HMX 4YacTOTHbIE W BPEMEHHbBIE XapaKTEPUCTUKHU.
Anieproandeckoe 3BEHO.

6. 3BeHbS IMHAMUYECKHX CHCTEM, HX YaCTOTHBIE W BPEMEHHBIE XapaKTePHCTUKH.
Juddeperuupyroliee 3BeHO.

7. 3BeHbS JAMHAMHUYECKHX CHUCTEM, HMX 4YacTOTHbIE U BPEMEHHbBIE XapaKTEPUCTUKHU.
KonebarenbHoe 3BeHO.

8. TloHsATHE YCTOWYMBOCTH JHHAMHUYCCKOW CHUCTEMBl. AJreOpandeckue KpUTEPHU
ycronuuBoctu Payca-I'ypBuua.

9. TloHsTHE YCTOWYMBOCTH TMHAMHUYECKON CHCTEMBI. YacTOTHBIE KPUTEPHH yCTOWYHBOCTH.

10. ITonsiTHE ycTOWYMBOCTH JUHaAMUYecKo# cuctembl. Kputepuii ycroitunBoctn Muxaitnosa.

11. TlepexoaHble MPOIECCH B IMHAMHUYECKUX CHCTeMaX. BUabl cTaHAapTHBIX BO3JACHCTBUN.

12. ITapameTpbl  OLIGHKM  KadyecTBa  MEPEXOJHBIX  MporeccoB.  OTHOCUTENbHas
HECTaOUJIbHOCTh JUHAMUYECKON CHCTEMBI.

Bomnpocsl k 3k3ameny

Omnpenenenne Mmoaenu. CBoiCTBa MoIeNEN.

2. llemm wm 3amaum  MojenupoBaHus. [loHATHE 00 WepapXWh MaTeMaTHYECKOTO
MOJEJIUPOBaHUA. 3HAUEHUE TPUAIbl «MOAEIIb-aJTOPUTM-TIPOTrpaMma.

3. AunroputMuzanus MaTeMaTHYeCKUX MoJiesIeH. Crioco0bl npeodpazoBaHus
MaTeMaTUYECKUX MOJIENIEH K alrOpUTMUYECKOMY BUAY. METO bl pelieHus.

4. OcHOBHBIC dTallbl MaTEMaTUYECKOTO MojenupoBanus. OCOOEHHOCTH 3TaroB, 3aJa4d U

CBA3b MEXAY HUMH.

OCHOBHBIE METOBI pealTU3alUK MOJIeNIel. JJOCTOMHCTBA U HEJTOCTATKHU.

CaoiicTBa MmaTemaTuueckux moaenei. [lonstue «mpeacka3aTebHOCTA» MOJIETEH.

7. Knaccubukamuss Mojeneii B 3aBUCMMOCTH  OT IMapaMeTpOB H  IEPEMEHHBIX
MOI[GJII/IpOBaHI/ISI. MaTepI/IaJIBHOC MOIIGHI/IpOBaHI/Ie.

8. Knaccudukamus moaeneii B 3aBUCUMOCTH OT 1IEJICH MOICTUPOBAHUSI.

9. KOI‘HI/ITI/IBHaSI 158 COIIep)KaTCJIBHaH MOJICIIN.

10. KonnenryansHast Moenb. Metos xapakrepucTuk. CBOMCTBA TMHUIN CKOJIBKCHHS.

=
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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.

ITonsiTHE MaTeMaTUYECKOW MOJEIH. Y HUBEPCAIIBHOCTE. B3auMOCBs3b MOIEIIEN.
Knaccuukanus MaremMaTndeckux Mojelned B 3aBUCUMOCTH OT  CIIOKHOCTH, U
[1apaMeTpOB MOJEIIH.

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

Knaccuukanus mMatemMaTndeckux Mojeneld B 3aBUCUMOCTH OT METOJOB pEaIH3alMH.
[IonsTHE O METOIE XapAKTEPUCTHK.

ITonsTie 0 MaTEMaTUYECKON ITOCTAHOBKE 3a/1a4l MATEMaTUYECKOTO0 MOIEIUPOBAHNUS.
Bri6op 1 060cHOBaHME METO/Ia PEIICHHS 3a/1a41 MOJICTUPOBAHHSL.

Bunsl maremarnueckux mozeneil. CTpyKTypHble U (YHKLIHMOHAJIbHBIE MaTeMaTHYECKUE
MOJECIIH.

MogenupoBaHue porecca Terionepeaayy Npu KOHBEKTUBHOM TEIJI000MEHe.
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 KOAPPUIIMESHTY TEIIONMPOBOAHOCTH, TEMIIEPATYPHOMY

I0JII0, TEMIIEPATyPHOMY I'PaJUEHTY.
BapuanuonHas nocTaHoOBKa 3a7jaud TEIUIONPOBOJHOCTH M €€ UYMCJICHHAs pealn3auus
METOJIOM KOHEYHBIX 3JIEMEHTOB.

Bo3MokHBIE pacueTHbIE CXEMbl MOJICIMPOBAHUS KOHTAKTHOI'O B3aMMOJAEUCTBHS TEJl MPU
TEPMOMEXaHUYECKOM HarpyxeHHuH.

IToHATHE M MOCTAaHOBKA KpaeBOM 3a/1a4 B MEXaHUKE TBEPAOIo 1e(hOpMUPYyEMOTo Tena
BapuanuonHas noctaHoBKa 3a/iadyd TEOPUHM YIPYTOCTH U €€ YMCJIEHHAsl peaau3anus
METOJIOM KOHEUHBIX JJIEMEHTOB.

KoneuHno-anemeHTHas cxema perieHus 3a1a4i TepMOYIpPYTroCTH

Kunemarnyeckue rpaHMuHbIE YCIOBUS U MX BIMSHHE Ha TOUHOCTD PE3YJIbTATOB.

Mopenu ynpyromiacTu4eckoro 1eopMupoBanusi, 00J1acTH MPUMEHEHUSI.
HedopmaronHass TeopHsl IUIACTUYHOCTH, OOJAacTh €€ NPUMEHEHUs, peajaus3alus B
pamMKax KOHEYHO-3JIEMEHTHOT'O POYHOCTHOT'O aHAJIN3A.

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

3aKOHBI YIPOYHEHUS MIPU MOJETUPOBAHUU MPOLIECCOB MIACTUYECKOTO 1e(OPMHUPOBAHNUS
MaTepuasoB.

VYcnoBus Hawasa TEKy4eCTH IIpM  MOJEIMPOBAaHMM IPOLECCOB  IJIACTHYECKOTO
ne(OopMUPOBAHUS MAaTEPUATIOB.

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

Onucanue IBHKeHUS 1ehOpMUPYEMON CILIOIIHOMN cpeabl METO0M Diinepa.

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

Kputepuu paspyiienus uist Xpynkux MaTepHaioB.

Anroputm pemenust MKD nporieccoB popMoOn3MeHEeHNs U pa3pyLICHUsI.
MonenpoBaHue MNpoLECCOB Ae(pOpPMUPOBAHUS THIEPYNPYTrux MaTepuaioB. Mozenb
Mynu-Pusnuna

MoenupoBaHue IporeccoB Ae(OPMUPOBAHUS THITEPYIPYTHX MaTepHanoB. Moaerns Mo.
MogenupoBaHue MPoIEeccoB 1ehOPMUPOBAHUS THIEPYIPYTUX MATEPUANOB C MaMSITHIO
dbopmbl. Mozgens Aypuddno.

[IpencraBineHne AMHAMUUYECKHX CUCTEM B BHJAE CTPYKTYpHBIX cxeMm.  IIpaBuia
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, HUX 4YaCTOTHbIE U BPEMEHHBIE XapaKTEPUCTUKH.
®opcupyroniee 3BeHO.

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

49. 3BeHbs IUHAMHUYECKHX CHCTEM, HX YaCTOTHbIE W BPEMEHHBIE XapaKTEPUCTUKH.
Huddepenuupyroree 3BEHO.

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

51.TlonsiTHe  yCTOWYMBOCTH JMHAMHUYECKOH CHCTEMBL. AJNreOpandeckue KpUTEpHUu
ycroruuBoctH Payca-I'ypBuna.

52. [loHsATHE YCTOWYMBOCTH AMHAMHUYECKON cCTEMbl. YaCTOTHBIE KPUTEPUH YCTOWYHBOCTH.

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

54. IlepexoiHbIe IPOLIECCH] B AMHAMUYECKUX CUCTeMaX. Buabl cTaHIapTHRIX BO3/ICHCTBHIA.

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

Buabi u popmbl caMoCTOATEIbHOM PadOThI CTY/AEHTOB

CamocrodTrenbHas paboTa CTYIEHTOB BKIIOYAET TEKYIIYI0 M TBOPYECKYIO MPOOJIEMHO-
OPUEHTUPOBAHHYIO caMocTosATeIbHYI0 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(MOPMALIMH 110 UHIUBHIYyaIbHO 33JaHHOM Ipobieme Kypcea;

*  BBIIIOJIHEHUE JIOMAIIIHETO 3a/IaHuUs;

*  ONEpPEeXkaroUlyl0 CaMOCTOSATENbHYIO PadoTy;

* H3y4YEHHE TE€M, BBIHECEHHBIX Ha CAMOCTOSATEIbHYIO TPOPAOOTKY;

* MOJTOTOBKY K JIAOOPATOPHBIM 3aHATHAMS

* IOATOTOBKAa KypCOBOW paOOTBHI.

TBopueckass camocrosiTenbHass paboTa HalpaBlieHa Ha PA3BUTHE MHTEIUIEKTYalbHBIX
YMEHHMM, KOMIUJIEKCA YHUBEpPCAJIbHBIX (OOLIEKYJIbTYpHBIX) KOMIIETEHLUN, IOBBIIICHHUE
TBOPYECKOT'O MOTEHIIMANA CTY/I€HTOB. JTa paboTa BKIIIOYAET B ceOsl:

*  TIOUCK, aHAJIN3, CTPYKTYPHPOBAHUE U MTPE3EHTALNIO HH(OpMAIHH;
*  HCCJENOBAaTeNIbCKYI0 paboTy M y4yacTHE B HAyYHBIX CTYJEHYECKHX KOH(DEpEeHIMSX,
CEMHMHAapax U OJIMMIINAJAX;
*  aHaJNU3 HAYYHBIX MyOJUKaIUil 110 3apaHee ONpeIelIeHHON IpernoiaBaTeeM TeMe.
Cooepoicanue camocmoamenvHou pabomel cmyO0eHmos no OUCYUnIuHe:
[lepeuens HayyHBIX MPOOJIEM U HANIPABJICHUN HAYUHBIX MCCIIETOBAHUM:
MonenrpoBaHue yaapHbIX ITPOLECCOB.
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 CAMOCMOSAMENLHYIO NPOPAOOMKY:
e IlpencraBneHne AMHAMHMYECKHX CHCTEM B BHJAE CTPYKTYpHBIX cxeM. IIpaBuiia
peoOpa3oBaHus 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 HANPSHKEHHO-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
paccunuThIBAEMON KOHCTPYKIUH.

Konmponv camocmosmenvrotl pabomeoi:

OrneHka pe3yabTaToB CaMOCTOSTENIbHOM padOThl OpraHU3yeTcs Kak eIMHCTBO IBYX (hopm:
CaMOKOHTPOJIb U1 KOHTPOJIb CO CTOPOHBI IpernojaBarencil. [locnenHuil oCcyiecTBiIseTcs myTeM:
PEUTHHI-KOHTPOJI IO OCHOBHBIM pa3feliaM JUCIHIUIMHBL, YCTHOTO OIpoca CTYIACHTOB Ha
7a00paTOPHBIX  3aHATHUSAX; 3allUThl OTYETOB 1O JAaOOpaTOpHBIM  paboTaM, 3allUThI
WHAMBUAYAIbHOTO JOMAIIHETrO 33/IaHus, a TaKXKe OTYETOB MO TBOPYECKOW CaMOCTOATEIHHOU
pabore.

7. VUEBHO-METOJIWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHMUILIAHBI

a) ocHogHas aumepamypa (31eKkmpoHHo-oudbIuomeynasn cucmema Bal'y):

1. Opuyk, C.IO. KomnbelorepHoe MOJEIMPOBAaHUE HAHOTEXHOJIOTHM, HaHOMATEPHAIOB U
HAHOCTPYKTYp. MaTemaTuueckoe MojenupoBaHue (GoTonurorpaguyeckux MmpoueccoB 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 (Maremarudyeckoe MonenupoBanue)) BUHOM,
Jlaboparopuss 3manumii, 2013.-ISBN 978-5-9963-2114-8. — Pexum nocryna:
http://www.studentlibrary.ru/book/ISBN9785996321148.html.

3. MaremaTndeckoe MOACTUPOBAHHE TUHAMUYECKOW 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 (s1exkmponno-oubnuomeynas cucmema Bal'y):

1. Jlyxanos, A. B. UMmuTanimonHoe MOACIMPOBAHUE CIIOXKHBIX CUCTEM: Kypc Jekumii / A.B.
HyxanoB, O.H. Mengenesa; Bnaaum. roc. yu-1. — Bnagumup: U3n-so Braagum. 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
[DnmekTponHblii  pecypc] / Matiomkun 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. - (Y4yeOnuku u y4eO. 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 MOJIEIMpPOBAaHUE 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., Uepnsimor I'.I. - M.:
N3parenbcTBO MITY UM. H. 2. baymana, 2007. -
http://www.studentlibrary.ru/book/ISBN9785703829417.html.

[IpoekTupoBaHue aarOPUTMUYECKOTO H IMPOTPAMMHOTO OOECIICUEHUs] MEXaTPOHHBIX
cucteM [DnekTpoHHBIN pecypc]: Yueb. nmocodue / 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 MPOLECCOB M CHCTeM» /sl CTylaeHToB HampasieHus 15.04.05
[DnexTponHsbIii pecype] / coct. UBanuenko A.b.; Bnan. roc. ya-r. TMC - Bragumup,
2016. - Toctyn u3 kopriopatuBHoit cetu Bnl'Y. - Pexxum nocryma: http://cs.cdo.visu.ru/
NBanuenko A.b. Metoauueckue yka3zaHus K Ja0OpaTOpHBIM paboTaM IO JUCLUIUIMHE
«MopenupoBaHrue IMPOLECCOB M CHCTEM» s CTyleHToB HampasieHus 15.04.05
[DnexTponHbIi pecypc] / coct. UBanuenko A.b.; Bnaa. roc. yu-r. TMC - Brnagumup,
2016. - loctyn u3 kopriopatuBHO# cetr Bil'Y. - Pexxum nocryma: http://cs.cdo.visu.ru/
NBanuenko A.b. Merognueckue pEKOMEHJAIMM K BBIIIOJHEHUIO CaMOCTOSITEIBHOM
paboTel mo aucuuIiMHE «MoAenupoBaHWE MPOIECCOB M CUCTEM» ISl CTYIEHTOB
HanpasieHus 15.04.05 [DnextponHslit pecypc] / coct. IBanuenko A.b.; Binan. roc. yH-T.
TMC - Baaaumup, 2016. - Jloctyn u3 xopropatuBHoil cetu Bal'V. - Pexxum nocryna:
http://cs.cdo.visu.ru/

NBanuenko A.b. Meroaudeckue peKOMEHIAIMU K BBITOJHEHHIO KypCOBOW pabOTHI 1O
quciumuinHe «MoJenupoBaHue MPOLECCOB M CUCTEM» AJId CTYAEHTOB HalpaBiICHUS
15.04.05 [Onexrponssiii 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.; Baaz. roc. yu-t. TMC - Bnagumup, 2016. - JlocTyn U3 KOpnopaTuBHOU
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 pecype] / - Pexum goctyna:
http://cs.cdo.visu.ru/

2) Paznen oduumansHoro caiita Bal'Y, comepskamumii onucanue oO6pa3oBaTeIbHOM 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 00eCTeYeHIEe MAIIIMHOCTPOUTENBHBIX
npou3BoacTB» http://op.visu.ru/index.php?id=56

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIMHBI

1. Cynepkomnsrotep «CKU® MOHOMAX» npousBoauTenbHOCTIO 4,7 T-Droric.

2. UYerblpe KOMITBIOTEPHBIX KJacca, OOECIEYMBAIONINE CBSI3b C CYNEPKOMIBIOTEPOM
«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) /



JIUCT NIEPEYTBEPXXJEHW S
PABOYEMN ITIPOI'PAMMBI JUCHUITIINHBI

PaGouast mporpamMma ofnoOpeHa Ha A4/6/A€/#  y4eOHBIH rog
IIpoTokon 3acenanus Kapenpsi Ne 7 or _7#Z. A% 6 rona

3aBemyrommii kadenpoi 1.1.H., mpodeccop Mopozos B.B. ' L/{ s

Pa6ouas mporpamma ogobpeHa Ha yueOHBIA rox

ITporokoin 3acemanus Kadpenps! Ne oT roza

3aBemyroumit kKadeapoit 1.71.H., mpodeccop Moposos B.B.

Pa6ouas mporpamma ogobpeHa Ha y4eOHBIH IO

I[IpoTokoun 3acenanus Kapenpsr Ne oT roja

3aBemyromuii kadeapoi 1.T.H., mpodeccop Moposos B.B.




