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1. llean ocBOEHHST AMCIUTIMHBI

L{ensiMu OCBOGHUS JUCIUILTUHBI SIBJISIETCS (POPMUPOBAHUE Yy 00YUAIONIMXCS OTPEIETICHHOTO

OOII

poeCCUOHANTBHON JESATEIHHOCTH.

(m. 5.4 OO6me# xapaktepuctuku OOII) cocraBa KoMOeTeHIMH Uil TOATOTOBKH K

NHauKaTopbl 10CTHKEHUS

CocraBasiionmme pe3yJibTaTOB 0CBOEHHUS

Kon KOMIeTeH il (1eCKpUNITOPHI KOMIIETEHIIHH)
komnereny | HaumvenoBanue Ko HaumenoBanue
un KOMIIeTEeHIINH A HHIHKATOpa HaunmenoBanue
HMHAHKATO Koz
J0CTHKEHHUS
pa
OIIK(Y)- YMeer pelaTs HHHOBAILMOHHBIE 3a/1a41
Bribupaer
. 2.1V¥1 HWH)KEHEPHOTO TPOhHIs
HEOOXOIUMBII METOT
N.OTIK(Y 3HaeT OCHOBHBIE METOIbI
HUCCIeq0BaHUs JIJIs
)-2.1 —— OIIK(Y)- MHHOBAIIOHHBIX MHXEHEPHBIX
. 2.131 HUCCIICIOBAHUM, TEXHUISCKUX HUCIIBITAHUH
MOCTaBJIEHHOH 33341
U CJIOKHBIX 9KCTICPIMEHTOB
Cnocoben
Brnaneer anann3om u pa3paboTKu
NPUMEHATh
OIIK(Y)- PEKOMEH/IAI|K 10 Pe3yIbTaTaM Hay4YHbBIX
COBPEMEHHBIE .
METOEI 2.2B1 HCCIEA0BAaHUI 00BEKTOB
[IpoBoaut ananus po(eCCHOHANBHOM ASSITEIBHOCTH
OIIK(Y)-2 HCCIEIOBAHMUA, HLOIK(Y MOJTYYCHHBIX VYmeet popMyIHpOBATH BHIBOABI B
OUCHHMBATH 1 )-2.2 e3 o aTo CIIo pfc})] I/I(I))3 auyHOC c/:l
JIBTaTOB JIOBUSAX HEOJHO3HAYHOCTH
TIPE/ICTABIIATh pesy OIIK(Y)- y A
MPUMEHEHHEeM TTyOOKUX TEOPETHIECKHX
pe3yabTaThl 2.2V1
. U SKCTIEPIMEHTATIBHBIX METOZ0B
BEITTOJTHEHHOI o
HCCIeI0BaHUN
paboThHI i
Brnaneer HaBbIkamMu 0(opMITEHHS,
Mpexcrasser TIPE/ICTABIICHHS U 3aIlUTHI PE3yJIbTaTOB
N.OIKY P OIIK(Y)- MHHOBALMOHHBIX HHXKEHEPHBIX
Ppe3yNIbTaThl o
)-2.3 . 2.3B1 HCCIIEIOBAHUM, COCTABIICHUS
BBINIOJTHEHHON PaboOTHI o
MPAKTUIECKUX PEKOMEHIAIMI 10 MX
HCIIOTb30BAHUIO
MK(Y)-1 Cnocoben WN.IIK(Y)- | ObGecneuyenue Hanbonee
UCIIOIb30BaTh 1.1 NIOJIHOTO
riyOoKue HCTIOTB30BaHUS
€CTECTBEHHOHAY 00BbeKTa YIIpaBICHHS
YHBIE, (TEXHOJIOTHYECKOTO
MaTeMaTHIECKI mporecca) st
eu peueHus
HHXEHEPHBIE MIOCTABJICHHBIX 337149
3HAHUSA TIPH cobroIeHIe
NpeABAPUTEIIbH TpeboBaHuit
OM aHaJm3e, 9HEPreTHIEeCKON
HPOEKTHPOBAHU s¢dexTrBHOCTH,
U, CUHTE3E, TIOBBIIICHUS CuHTe3a peryIsTopoB B CUCTEMAX
pecypcoapdexr TIPOHU3BOIUTEIIFHOCTH MK(Y)- YIpaBIeHUS AUHAMHIECKHMH 00 BEKTaMH
HUBHOH TpyJa U KayecTBa 1.1B2 Ha OCHOBE TEXHOJIOTHI HEUYETKOH JIOTHKH,
9KCINTyaTaluH TIPOTy KITNH 9KCTIEPTHBIX CHCTEM
ABTOMAaTH3UPOB
aHHBIX U
ABTOMAaTHYECKH
X CHCTEM
yTIpaBICHHS
TEINIO3HEePTeTNY
€CKUMU
TpolieccaMy, a
TaKKe CHCTEM
TEINTOTEXHIUIEC
KUX U3MepeHuit
1 PETHCTPAIAH
ObecneueHue N.IIK(Y)- Brnageer HaBbIKaMH TIOATOTOBKH
PerynupoBanue .
MOCTaBOK M 51 OTIEPATHBHBIX PACHOPSHKEHUH O
CHCTEMBI
cBoJl OanaHCcoB [K(Y)- COKpAILIEHUH WIN YBEIHYCHUH 00bEM
[K(Y)-5 pactpeneneHus u
ra3a B rpaHulax 5.1B2 J0OBIYH, IepepadOTKU, XPAaHEHHS 1
CHa0KeHHs

30HBI
00CTy)KHBAHHUS

notpedurenei razom

0/1a4H ra3a MoTpeOuTeNsIM B Ipe/ena
YCTaHOBIICHHBIX CPETHECYTOYHBIX




I/IlmﬂKaTopbl A0CTHKCHUSA

CocraBasilonue pe3yJabTaTOB 0CBOCHUA

Kon KOMIIeTeH Ui (1eCKpHUNITOPLI KOMIIETEHIIHH)
komrieTenyy | HaumenoBanme K HaumenoBanue
un KOMIIeTEHIIHH o HHIHKATOPA HaunmenoBanue
HMHIMKATO Kon
J0CTHKEHHUS
pa
OpTraHu3aLx JUMUTOB
ra3oBoi TK(Y)- YMeeT nosb30BaThCs
0Tpaciu 51y CHEIMATH3NPOBAHHBIMHA IIPOTPAMMHBIMH
MPOJyKTaMH
3HaeT HOPMATHBHO-TIPABOBHIE aKTHI,
METOIMYECKUE MaTepPHaIIBI 110 BOIIPOCaM
TK(Y)- OTIEPATHBHOTO YIIPABICHHS
5133 IPOM3BOJICTBOM B 00J1aCTH JOOBIYH,
nepepabOTKH, XpaHEeHNUs, TPAHCTIOPTa
rasa, ra3opacipeeNeHus u
ra30CHa0KeHusl
[K(Y)-3 CrocobeH N.IIK(Y)- | besonacHas, HagexHas TIK(Y)- [ToAroTOBKHM UCXOHBIX AAHHBIX IS
HHTETPUPOBATH 31 1 5KOHOMHYHAS 3 1B2 MOJICTTUPOBAHUS ¥ TIPOSKTUPOBAHHS
3HAHUS JKCIUTyaTanus ) 3a1aHHOTO 00BEKTa
pa3INIHBIX 9HEproobopyJOBaHMS,
obGacrei st BEINIOJTHEHUE
pa3paboTku JUCHETYEPCKOTO
MEpOTIPUATHI rpaduka Harpys3KH,
o OecriepedoitHoe
COBEPIIEHCTBOB 9HEprocHabKeHue
AQHUIO notpeoureneii,
TEXHOJIOTHI Mo IepKaHuE
TIPOM3BOJICTBA, HOPMAaTHBHOTO
obecredeHuIo KavecTBa OTITyCKaeMOn
9KOHOMHYHOCTH 9HEPTHUI TIK(Y)- Vcrionp30BaHUsT BEIYHCITUTEIBHBIX
, HAZI©)KHOCTHU H 3183 KOMIUTEKCOB JUISl pELIeHHS
0e30MmacHOCTH po¢eCcCHOHATBHBIX 33124
SKCINTyaTaluH,
pPEMOHTa U
MOJICpHH3AINH
9HEPreTHIECKOT
o,
TEINTOTEXHIUIEC
KOTO U
TEIIOTEXHOJIOT
HYECKOTO
000pya0BaHMs
[TK(Y)-6 CrocobeH N.IIK(Y)- | [oxarotoBka nmpoekTa Pa3pabaTriBaTh aJITOPUTMbI YHCIEHHOTO
MIPOBOUTH 6.1 ¢11a00CTOYHBIX BOJ, TIK(Y)- pemeHus 3a1a4 TeIIoMaccooOMeHa mpu
TEOPETHIECKHE CHCTEM 6.1v1 MOJIETUPOBAHUHU TEIUIOIHEPTETUUECKOTO
u JUCIeTYepU3aLHy, 000pyI0BaHKs NTPU UAECHTHOUKALH
9KCIICpUMEHTAT aBTOMAaTH3AMU U 00BEKTOB yIPaBICHHS
bHBIC HAY4HBIE yTIpaBIeHHs
HCCIIEeI0BaHUS HWHXEHEPHBIMHU
TepMOIUHAMIIE cucTeMaM 00bEKTOB
CKHX U (PU3HKO- KaIUTaNnbHOTO
XUMHYECKUX CTPOUTENBCTBA
MPOLIECCOB B
TETIO3HEPTETUK
e, a TaKkxkKe
CHCTEM HX
Pa3pabaTpIBaTh arOPUTMBI YHCICHHOTO
KOHTPOJIS U
pelIeHns 3a1a4 TeIIoMaccooOMeHa mpu
yIpaBIeHHUs, [K(Y)-
HETepIETHPOB 6.131 MOJIETTHPOBAHIY TEIUIOIHEPTETHIECKOTO
ATh, J1ABATE 000pyIOBaHMS NTPU UACHTHOUKALIH
00BEKTOB YIPaBICHUS
MIPaKTHIECKHe
peKOMeHAaInN
0 BHEJIPEHHIO
pe3ynbTaToB
HCCIIeJOBAaHUN B
NPOU3BOJCTBO,
KPUTHIECKH HX
HUHTEPIPETUPOB

aTh, NyOJIMYHO




HlmﬂKaTOpbl A0CTHKCHUSA CocraBasilonue pe3yJabTaTOB 0CBOCHUA

Kox KOMIIeTEeH Uil (1eCKPHNTOPbI KOMIIETEHILIMH)
KOMIIETEHI] HaumeHoBanue Ko HaumenoBanue
1174 KOMIIE TEHITHH . HHINKATOpPA HaumeHoBaHnue
MHAMKATO Koa
JIOCTHKEHHS
pa

MPEICTaBIATh U

o0cyxnaTh

pe3yabTaThl

HaYYHBIX

HCCIICTOBAHMMA

2. MecTo nucuuniauabl (Moay.as) B crpykrype OOII

JlucuurimHa OTHOCUTCS K BapuaTUBHOW dactu bioka 1 ydeOHOro miaHa oOpa3oBaTeIbHOM
IIPOrPaAMMBI.

3. HnalmpyeMLle pe3yabTaThbl Oﬁy‘lel-ll/lﬂ mo JTMCHMIIMHE

[Tociie ycnenHoro 0CBOSHMs JUCHMILIMHBL Oy 1yT cOPMUPOBAHBI PE3yNIbTAaThl O0YUEHHUSL:

ITInanupyembie pe3y/IbTaThl 00y4eHHsI 110 AUCLMILINHE Hnpuxarop
Kon HanmenoBanne JAOCTHIKEHHUS
KOMIIETCHITHH
P 1 | 3HaTte MeToxbl pemIeHus 3a7ad TEIIOMacCONepeHoca, IPaHNYHbIE U HadaJIbHbIE MIIK(Y)-1.1
YCJIOBHS, UCTIOIBb3YEMbIC B MOCTAHOBKAX 3a]a4y, METOJbI YUCIICHHOTO PELICHHS ’
JubpepeHIMATBHBIX YPaBHEHUIH
P2 | YMerp npuMeHATh METOJbl YMCIECHHOTO MOJEIMPOBaHUS Mpu perreHun 3amgay | M.OIK(Y)-2.1,
TEIJIONEPEHOCa B YCIOBHSAX, COOTBETCTBYHOHIMX — TerioMaccooOmennbmm | ML.OIIK(Y)-2.2,
nporeccaM u o6opyaosanmo TIC u ADC M.OHK(Y)-2.3,
WIIK(Y)-5.1,
MLIIK(Y)-6.1
P13 | Brmagets ombITOM pemIeHHs 3amad TeruionepeHoca B ycnoBusix (azosoro | MLIIK(Y)-3.1,
paBHOBecus, (ha30BOro IEPexoja, XMMUUECKOTO pearupoBaHus ¢ nomoigsio | WLIIK(Y)-6.1
CHeMATbHBIX TPOrPAMMHBIX CPEJICTB

OneHouHbIE MEPOIIPHUATHSI TEKYILET0 KOHTPOJISI U IPOMEXKYTOUHON aTTeCTallu MPEACTABICHBI B
KaJICHIapHOM PEUTHUHI-IUIaHE NUCLUILIMHBIL.

4. CTpyKTYypa U coJep:kaHue TUCHUIITUHBI

OcHoOBHbIE BUbI yqeﬁﬂoﬁ ACATCJIBHOCTH

Pasjenbl 1M CUMILUIMHBI @opMupYeMbIii Buabl yueOHol JesiTeIbHOCTH Oo0bem
pe3yJbTaT BpPeMeHHM, Y.
00y4eHHs 10
JUCHHUIIJINHE
Pa3znen (moxyan) 1. P11 Jlexruu 2
OO0ObIKHOBEHHBbIE [IpakTHueckue 3aHATUs 4
auddepeHuHaNbHbIC YPABHEHUS. JlaGopatopHble 3aHATUS 6
Mu¢pdepenunaibabie ypaBHeHUs CamocrosTensaas padora 15
YaCTHBIX IPOU3BOAHBIX
Pa3nen (mony.nb) 2. P12, P13 | Jlekuum 2
MonaenupoBanue [IpakTHueckue 3aHsATUs 4
TenJ10Macco00MEHHBIX NPOLECCOB JlabopaTopHble 3aHATHS 6
0e3 nsmenenus pazoBoro CamocrosTensHas pabota 15
COCTOSIHUS
Pa3nen (Moayas) 3. PJ12, P13 | Jlexiunu 2
MoaenupoBanue [IpakTyeckue 3aHATUA 4




TEeII0MaccOOOMEeHHBbIX MPOLECCOB JIaGopaTopHbIe 3aHATHS 6
B YCJIOBHSIX (pa30BbIX EepPex0/10B CamocTosTenbHas paboTa 15
Pa3znen (Mmoxyan) 4. P2, PA3 | Jlekuuu 2
MopeaunpoBanue [IpakTHueckue 3aHATUs 4
TeIJIOMACCOOOMEHHBIX IPOLECCOB JlabopaTopHbIC 3aHATHS 6
IpM XHMHYECKOM pearupoBaHuu CamocrosiTenbHas paboTa 15
B3aHMO/IeCTBYIOIIIMX cpe/l

ConeprxkaHue pa3aeaoB JUCITUTUTAHBI:

Paznen 1. Obviknosennvie ougpgpepenyuanvnvie ypaeuenus. Jluggepenyuanvnoie
YPAaGHeHUsA YaACHMHbBIX HPOU3B0OHDIX

Kpamkoe coodepacanue paszdena. Hauanphble ycnoBus. Kpaesble ycimoBus. MeToJ KOHEUHBIX
pasHocTeil. MeTox mpocTod WTEpauuH. YpPaBHEHHE TEIUIONPOBOJHOCTA. METOABl YMCIECHHOTO
peteHus U pepeHnaIbHbIX YPaBHEHUN B YACTHBIX TPOU3BO/IHBIX.

Tembl JeKuM:

1. Hauanbeneie ycnoBus. KpaeBble ycnoBus. MeTo KOHEYHBIX pa3sHoCTei. MeToa mpocToit
uTepaluu.  YpaBHEHHE  TEIUIONPOBOAHOCTH.  MeEToAbl  YHCIEHHOIO  pelIeHUs
nuddepeHnaNIbHBIX YPABHEHHH B YaCTHBIX MTPOU3BOTHBIX.

Tembl NpaKTHYECKUX 3aHATHIL:
1. «MeTob! peleHns: HeIMHEHHBIX anreOpandecKuX U TPAaHCLUEHACHTHBIX YPaBHEHUN.
2. «MeTo/1bl YUCICHHOT'O UHTETPUPOBAHUSY .

Ha3Banus 1a00paTopHbIX padoT:

1. «PemeHnne HeMMHEWHBIX AreOpandecKuX U TPAHCLEHCHTHBIX YPABHEHUI.
2. «YucneHHOE HHTETPUPOBAHUE

3. «Yucnennoe pemenue nudhepeHINAIbHBIX YPaBHEHUN.

Pazaen 2. Mooenupoeanue menniomaccooOMeHHbIX RPOUECCO8 He3 umeHenus (azoeozo
cocmoanus

Kpamxkoe coodepocanue pazoena. Mexanusmel niepeHoca TerioTsel. OCHOBHbIE 0a30BblEe YpaBHEHUS
teronepeHoca. OCHOBHBIE TEXHOJIOTUH, HCIOJIB3YIOIIME TETIOMACCOOOMEHHBIE MPOIECCH U
00opyoBaHUE.

TeMbl JeKIUM:

1. MexaHu3mbl mnepeHoca TeroThl. OCHOBHBIE 0a30BbIe ypaBHEHHUS TEILIOTIEPEHOCA.
OCHOBHBIE  TEXHOJIOTMH, HCIOJB3YIOIIME  TEIJIOMACCOOOMEHHBIE  TMPOIECCHl |
obopynoBaHueE.

TeMbl NPAKTHYECKUX 3AHATHIA:

1. «Metoapl penreHusi OOBIKHOBEHHBIX AU (EepEHIINATBHBIX YPaBHEHUN.

2. «MaremaTH4YeCcKOe MOJCIMPOBAHUE 3aJa4d MPOTPEeBa HEOTPAHMYCHHOW IUIACTHHBI MPH
TPAHUYHBIX YCIOBHSX MIEPBOTO POIAY.

Ha3Banus 1a00paTopHbIX padoT:

1. «YucneHHoe penieHne 3aJa4K TEIIONPOBOAHOCTH .

2. «llporpeB ABYXCIOWHOW METAJJIMYECKOW TIUIACTUHBI MHPHU TOCTOSHHBIX 3HAUYEHUSX
TEMIIEPATYPbI HA TPAHULIAX).

3. «WHepTHBII mporpeB IIACTHHBI HM3O0JIALMOHHOIO MaTepHajga C BKIIOYEHHUAMU




METAJUIMYECKAX  KOHCTPYKUHMOHHBIX  JJIEMEHTOB  IIPU  YCPEIHEHHM  3HAYCHUH
TeTIO(PU3NUECKUX XapaKTEPUCTUK MaTepHaIay

Paznen 3. Mooenupoeanue mennomaccooOMeHHbIX NPOUECCO8 8 YCI06UAX (PaA308bIX
nepexo0oe

Kpamxoe cooepaicanue pazdena. OcCOOEHHOCTH MPOTEKAHUS TEIUIOMAaCCOOOMEHHBIX MPOLIECCOB NPU
U3MEHEeHHH (a30BOTO  COCTOSIHUS  B3amMoOJeicTByrommux cpen. OCHOBHBIE — ypaBHEHHS,
OTIHMCHIBAIOIIINE HCIIAPEHUE W KOHJIEHCAINIO BemecTB. OCOOEHHOCTH TEXHOIOTHYECKUX MPOIIECCOB
U TETUIOMAacCOOOMEHHOTO 000pyI0BaHUs, PYHKIIMOHUPYIOIIETO B YCIOBUAX (Pa30BBIX NMEPEXO0/I0B.

Tembl JeKuMi:

1. OcobeHHOCTH TPOTEKAHUS TETNIOMACCOOOMEHHBIX MPOIIECCOB MPU M3MEHEHUH (Pa30BOTrO
COCTOSIHUSL  B3auMojeicTByronmx cpel. OCHOBHbIE YpaBHEHHS, ONMCBIBAIOINE
UClapeHue M KOHAEHcalMio BemecTB. OCOOEHHOCTH TEXHOJIOTMYECKUX IMPOLECCOB U
TEIJIOMacCOOOMEHHOI0 000pyJIOBaHuUs, (YHKIMOHHPYIOLIETO B YCIOBUSAX (Da30BBIX
IIEPEXOJI0B.

TeMbl NpaKTHYECKUX 3aAHATHI:

1. «Marematuueckoe MOJEITUPOBAHHE 3aJla4dl TMPOrPEeBa HEOTPAHMYCHHOW IUTACTHHBI MPHU
TPAaHUYHBIX YCIIOBHSX MEPBOTO POJIAY.

2. «MaremaTr4yeckoe MOJICTMPOBAHUE 3aJa4yd IPOTpPeBa JIBYXCIOWHON MeETaJIMYeCKON
MJIACTUHBI IPY MOCTOSIHHBIX 3HAYEHHUSX TEMIIEPATYPhl HA TPAHULIAX Y.

Ha3Banus 1a00opaTopHbIX padoT:

1. «lIporHo3upoBaHue yCIOBUH U XapaKTEPUCTUK TEIUIOQU3MUECKUX TMPOLIECCOB TMpHU
TEPMUYECKOM PA3JIOKCHUH MaTepHaJoB W Ta30(asHOM 3aKUTAaHUU TPOJYKTOB
MUPOJIN3aY.

2. «[IporHo3mpoBaHuEe YCIOBHH M XapaKTePUCTHK TEMIOPHU3INYECKUX TPOIECCOB MPH
TEPMUYECKOM Pa3JIOKCHUH MaTepuaJoB W ra3o(asHoOM 3aKUTAaHUU TPOJYKTOB
MUPOJIH3aY.

3. «Matematnyeckoe  MOJETUPOBAHUE  3aJaud  MHEPTHBI  MporpeBa  IUIACTHUHBI
HN30JLIIMMOHHOTO MaTeprajla C BKIIHOYCHUAMU  MCTAJUIMYCCKUX  KOHCTPYKIIMOHHBIX
3JIEMEHTOB MPU yCPEAHEHUN 3HAYEHUH TeII0(U3NUECKUX XapaKTEepUCTUK MaTepuaiay .

Paznen 4. Moodenuposanue meniomaccooOMeHHbIX RNPOUECCO8 NPU XUMUUECKOM
peazuposanuu 63aumooeicmayouux cpeo

Kpamxoe cooeporcanue paszoena. OCOOEHHOCTH MPOTEKAHUS TETNIOMACCOOOMEHHBIX POIECCOB TIPU
XUMHUYECKOM pPEarupoBaHUU B3aUMOJICHCTBYIOIUX cpea. OCHOBHBIC YPABHCHWMSI, OIHCHIBAIOIIHC
TEIIOMACCOMEPEHOC MPU XMMHYECKOM pearupoBanuu. OCOOEHHOCTH TEXHOJIOTHYECKHX MPOLIECCOB
U TEIJIOMacCOOOMEHHOTO 000pya0BaHMS, (QYHKIHOHUPYIOIIETO B YCIOBHUAX XHUMHYECKOTO
pearupoBaHus.

TeMbl JeKIUH:

1. OcoOeHHOCTHM TIPOTEKAHUSA TEIUIOMAaCCOOOMEHHBIX IMPOIECCOB TPH XHUMHYECKOM
pearupoBaHUM B3auMoOJEHCTByrOUMX cpea. OCHOBHbIE YpaBHEHUS, OIMUCHIBAIOIINE
TEIJIOMACCONEPEHOC MPH XUMHUYECKOM pearupoBaHuu. OCOOCHHOCTH TEXHOJIOTHYECKUX
MPOIIECCOB M TEIUIOMAacCCOOOMEHHOI0 000pYJOBaHUS, (PYHKIIMOHUPYIOIIETO B YCIOBUSIX
XMMHYECKOI0 pearupoBaHus.




TeMbl NpaKTHYECKUX 3aAHATHI:

1. «MaremaTtuyeckoe MOJEIHPOBaHUE 3aJayd MPOrpeBa JABYXCIOWHOW METALNIMYECKOU
MJIACTUHBI IIPY MOCTOSIHHBIX 3HAYEHUAX TEMIIEPATYPhl HA TPAHUIIAX) .

2. «MaremaTnueckoe MOJAEIMPOBAHME 3aJa4yd  HMHEPTHOrO  MPOTPEBAa  IJIACTHHBI
H30JISIHIMOHHOTO MaTepuajia ¢ BKIOUYCHUSMH METAJUIMYECKUX KOHCTPYKIIMOHHBIX 3JIEMEHTOB
MPU YCPEIHEHUN 3HAYCHUH TETIIO(PU3NIECKUX XapaKTePUCTUK MaTepHUaia .

Ha3Banus 1ab6opaTopHbIX padoT:

1. «MaremMaTnueckoe MOJENIMPOBAHHUE 3a/1aUl HarpeBa U30JLUOHHOIO MaTepuasia I0OTOKOM
pa3orpeToro ra3a B yCIOBHSIX TEPMUYECKOTO PA3IOKEHUN».

TemaTnka KypcoBbIX padoT (TeOpeTHYECKHI pa3ie)

1. YucneHHoe MOAETUPOBAHHE TEIUIOBBIX MPOILECCOB TMPU 3aJaHHBIX pPAa3HBIX CXeMax
00JacTy pelieHus 3a1a4uu.

5. Opraﬂmaunﬂ CaMoOCTOSITEJILHOM paﬁoTLI CTYAEHTOB

CamocTtosTenbHast paboTa CTYACHTOB MPU U3YyUYEHUU TUCHUIUTHHBI (MOYJISA) MPEAyCMOTpEHA

B CJIEAYIOLINX BUJAX U Gopmax:

PabGota ¢ 5nEKUMOHHBIM MaTepUaIoOM, IMOUCK U 0030p JUTEPaTYphl U AIIEKTPOHHBIX
MCTOYHUKOB MH(OpMAINU IO UHIUBUAYATBHO 33JJaHHON MpoodiieMe Kypcea,;

N3yueHue TeM, BHIHECEHHBIX Ha CAMOCTOSTENIbHYIO IPOPAOOTKY;

BrimoniHeHne  goMamHUX ~ 3aJaHW, pacueTHO-Tpaduueckux paboT W JOMAIIHHUX
KOHTPOJIbHBIX padoT;

[ToaroroBka k 1a60pPaTOPHBIM paboTaM, K MPAKTUIECKUM M CEMUHAPCKUM 3aHATHUSIM ;
Brimmonnenue KypcoBoi pa®oThl MM TpoekTa, paboTa HaJX MEXIUCHUIUTMHAPHBIM
POEKTOM,;

[ToarotoBka K KOHTPOJIBHOU paboTe, K IK3aMEHY .

6. YueOHO-MeTOoqMYecKoe 1 HHPOPMAIIMOHHOE o0ecneuyeHne TUCIUTITHHbI

6.1. YueOHO-MeTOAHUYECKOE O0eCIIeYeHue.

1.

Crpwxaxk II. A., I'mymkoB JI. O. Marematuueckoe MOJEIUPOBAHUE IPOLIECCOB
TeryioMacconeperHoca ¢ (ha3oBbIMU MPEBPALICHUSIMA U XUMHUYECKUM pPEarupoBaHUEM B
TeII03HepreTuke: yueOHoe mocobme. — Tomck: Mzn-Bo STT, 2017. — 149 c. (Pexum
noctyna: http://www.lib.tpu.ru/fulltext2/m/2017/m071.pdf — 3aru. ¢ sxpaHa).
Breicokomopnast O. B., Ky3uenos I'. B., Crpuxak II. A. Ucnapenune u tpanchopmaius
Kameyib U OOJIBIIMX MAaCCHUBOB JKUJKOCTH TPHU JBUKEHUU UYEpe3 BBICOKOTEMIIEPATYpPHBIE
razpl. — Hosocubupck: Mzp-so CO PAH, 2016. — 302 c. (Pexum pocrymna:
http://catalog.lib.tpu.ru/catalogue/simple/document/RU%5CTPU%5Cbook%5C351474 —
3arii. ¢ 3KkpaHa).

laiinykoBa O. C., I'mymkoB JI. O. UucnenHoe MojaenupoBaHue (HU3UKO-XUMUYECKUX
nporieccoB: yueOHoe mocooue. — Tomck: M3n-Bo Ankom, 2020. — 152 c. (Pexxum moctyma:
https://www.lib.tpu.ru/fulltext2/m/2020/m057.pdf — 3ari. ¢ skpana).

I'mymkoB 1. O., XKnanoBa A. O. MoaenupoBaHue TEIJIOBBIX MPOLIECCOB: METOJAMYECKHE
yKa3aHMsI K BBIMOJTHEHUIO PAKTUUECKUX U JabopaTopHBIX padoT. — Tomck: U3a-Bo Askom,
2020. — 44 c. (Pexxum poctyna: https://wwwe.lib.tpu.ru/fulltext2/m/2020/m072.pdf — 3aru. ¢
JKpaHa).



http://www.lib.tpu.ru/fulltext2/m/2017/m071.pdf

JlonosiHuTeILHAS IMTEpaTypa:

1. Atpomenko HO. K. IlporHoctrueckoe MoAeIMpOBaHUE IPOLECCOB TEIUIONEPEHOCa MpHU
OIICHKAaxX MOrPEeIIHOCTeH M3MEpPEeHUM TeMIlepaTyp B y3jax, OJ0Kax M arperatax TEIJIOBBIX
IEKTPUYECKUX CTAaHIMI: aBTOpedepaT AUCCEepTallid HA COUCKAHHE YYCHOW CTeNeHU
kanaunata texandeckux Hayk / FO. K. Atpomenko. — Tomck: TITY. — 2015. — 18 c. (Pexxum
nocryma: http://www.lib.tpu.ru/fulltext/a/2015/71.pdf — 3arux. ¢ sxpana).

2. Kynenun H. C. UucnenHoe MoieTipoBaHIe TEIUIOBBIX MTPOIIECCOB B CTEHKE TPyOOIpoBoa /
H. C. Kynenun, I1. O. lenees; Hayu. pyk. C. H. Xapnamos // [IpobGnemsl reonoruu u
ocBoeHusa Henp Tpyasl XVIII MexayHaponHoro cuMiosnyma MMEHM akaaeMuka M. A.
YcoBa CTyACHTOB U MOJIOJBIX yueHBIX, Tomck, 7-11 ampens 2014 r.: B 2 1. — 611-613 c.
(Pexxum moctyma: http://www lib.tpu.ru/fulltext/c/2014/C11/V2/290.pdf — 3ari. ¢ skpaHa).

3. ABJIIOHI/IH ET. MO)ICJ'II/IpOBaHI/Ie U onTUMHU3alUg MPOMBIIIJIICHHBIX TCINNIOOHCPTCTUUYCCKUX
ycraHoBok: yueOHuk. — Tomck: Mudpa-Umxenepus. — 2019. — 184 c. (Pexxum nmocryma:
https://e.lanbook.com/reader/book/124637/#28— 3aru. ¢ sxpana).

4. Glushkov, D.O., Kosintsev, A.G., Kuznetsov, G.V., Vysokomorny, V.S. Numerical
simulation of ignition of a typical gel fuel particle, based on organic polymer thickener, in a
high-temperature air medium // Acta Astronautica. — 2021. — Vol. 178. — P. 272-284.
Pexum nmoctyma: http://dx.doi.org/10.1016/j.actaastro.2020.09.004, ceoOoaubIii. — 3ari. ¢
JKpaHa.

5. Glushkov, D.O., Kuznetsov, G.V., Strizhak, P.A., Taburchinov, R.l. Numerical simulation
of gel fuel gas-phase ignition by a local source of limited heat content // Acta Astronautica.
- 2019. - Vol. 163. — P. 44-53. Pexum JOCTyTa!
http://dx.doi.org/10.1016/j.actaastro.2018.11.050, cBoGoaHbI#t. — 3ari. ¢ sKpaHa.

6. Antonov, D.V., Kuznetsov, G.V., Strizhak, P.A. Mathematical simulation of the heat and
mass transfer in the movement of liquid droplets in a gas medium under the conditions of
their intense phase transformations // Journal of Engineering Physics and Thermophysics,
2020, 93(5), ctp. 1055-1076. — 2020. — Vol. 93, No. 5. — P. 88-101. Pexxum mocryma:
http://dx.doi.org/10.1007/s10891-020-02207-3, cBoOOMHBIi. — 3aril. ¢ IKpaHa.

7. Antonov, D.V., Fedorenko, R.M., Kuznetsov, G.V., Strizhak, P.A. Modeling the micro-
explosion of miscible and immiscible liquid droplets // Acta Astronautica. — 2020. — Vol.
171. — P. 69-82. Pexum goctyma: http://dx.doi.org/10.1016/j.actaastro.2020.02.040,
CBOOOJHBIN. — 3ari. ¢ KpaHa.

6.2. UndopmannoHHoe U NporpaMMHoe odecrieyeHne

Internet-pecypcst (B T.4. B cpene LMS MOODLE u ap. o6pa3oBatenbHbie 1 OHOIHOTEYHBIE
pecypchl):

1. Elibrary.ru: Hay4Has »>JeKTpoHHas OWOIMOTEKa [DIJIEKTPOHHBIH pecypc]|. Pexum
nocrtymna: http://www.elibrary.ru, ceodoaHbIi. — 3ari. ¢ 3kpaHa.

2. ba3a maHHBIX HOPMATHBHBIX JTOKYMEHTOB [DIJIEKTPOHHEIN pecypc]. Pexmm mocryma:
http://kodeks.lib.tpu.ru/docs/ 8 cetu TITY cBoGOIHBII. — 3ariI. ¢ SKpaHa.

Matlab

3. MatLab. Ypok 1. OcHOBBI mnporpaMMHpOBaHUs [DJIEKTPOHHBIH pecypc]. Pexum
nocrtymna: https://youtu.be/SQRIYNFI5f4/ B cetu TITY cBoOOaHBIN. — 3ari. ¢ 9KpaHa.

4. MatLab 01 Hauano pabotel [DnexTpoHHBIH pecypc]. Pexum  moctyma:
https://youtu.be/fcrhXFxCbD8/ B cetn TITY cBOGOAHBINA. — 3ari1. ¢ 9KpaHa.

5. MatLab 02 Cpena pa3pabotku [DOnextpoHHblii pecypc]. Pexum mocrtyma:
https://youtu.be/Y2eTIYtGkXk/ B cetu TITY cBOOOAHBINA. — 3ari. ¢ FKpaHa.

6. MatLab 03 Hanumcanue mnporpamMm [DneKTpoHHBIH pecypc]. Pexum nocryma:
https://youtu.be/_6dmJulZzVVkg/ B cetu TITY cBoOOAHBII. — 3ari1. ¢ SKpaHa.



http://kodeks.lib.tpu.ru/docs/
https://youtu.be/SqRlyNFJ5f4
https://youtu.be/fcrhXFxCbD8
https://youtu.be/Y2eTIYtGkXk
https://youtu.be/_6dmJulZVkg

MatLab 04 MaccuBsl u MaTpuibl [DIEKTpOHHBIH pecypc]. Pexum mocryna:
https://youtu.be/7AsTymGIWo04/ 8 cetu TITY cBoOGOaHBI. — 3ari. ¢ 3KpaHa.

8. MatLab 05 ®ynpameHTanbHbIE KIacchl (TUIBI JaHHBIX) [DIEKTPOHHBINA pecypc].
Pexxum moctyma: https://youtu.be/Xriwl2jbwjU/ B cetu TIIY cBoGoanblid. — 3ari. ¢
JKpaHa.

9. MatLab 06 CtpykTypbl U MacCHBHI siu€eK [DIEKTPOHHBIA pecypc]. Pexum moctyma:
https://youtu.be/8TUXIRpMj7E/ B cetn TITY cBOOOAHBII. — 3ari. ¢ 9KpaHa.

10. MatLab 07 WurtepakTtuBHOE MOCTpoeHHE TpaduKoB [DIEeKTpOHHBIN pecypc]. Pexum
nocryna: https://youtu.be/J_hGJ7wYCr4/ B cetu TITY cBoOOAHBIA. — 3ari. ¢ FKpaHa.

11. Matlab 08 PacmmpenHoe nOCTpoeHHE TpadHUKOB: OCOOEHHOCTH U  INPUEMBI
[DaexTponnsIii pecypc]. Pexxum moctyma: https://youtu.be/rH8kiCK_aUQ/ B cetn TITY
CBOOOHBIN. — 3ari. ¢ 3KpaHa.

Ansys

12. Ucnapenue Kanesiab [DneKTpOHHBII pecypc]. Pexxum JIOCTyTa:
https://lwww.youtube.com/watch?v=ksJpZuxT7mQ/ B cetu TITY cBoGOaHBIi. — 3ari. ¢
JKpaHa.

13. CronkHOBeHUE aspo3oieit [DneKTpOHHbIN pecypc]. Pexum JIOCTyTa:
https://www.youtube.com/watch?v=S0MUu2svgQ8/ B cetu TITY cB0oOOHbII. — 3ari. ¢
JKpaHa.

14. Tenepanus Kanesb [D7eKTpOHHBII pecypcl]. Pexum JIOCTyIa:
https://www.youtube.com/watch?v=XShQfGzWUDbs/ B cetu TIIY cBoOOmHbIH. — 3ari.
C DKpaHa.

15. T'openue YISt [DnexTpoHHbIN pecypc]. Pexum JIOCTyna:

https://www.youtube.com/watch?v=YXFS8gCmXgc/ B cetu TIIY cBoOOAHBIA. — 3ar.
C DKpaHa.

[Ipodeccuonanbubie 6a3bl JaHHBIX U HH()OPMAIIMOHHO-CIPABOYHBIE CHCTEMBI JOCTYIIHBI 110

ccouike: https://www.lib.tpu.ru/html/irs-and-pdb

JInueH3noHHOE MporpaMMHOe obecnedeHre (B cooTBeTCTBHHY ¢ [lepeyneM JIMIEH3HOHHOTO

nporpaMmMHoro odecneyenusi TIIY):

1. Microsoft Office 2007 Standard Russian Academic; Microsoft Office 2013 Standard

Russian Academic;

2. Document Foundation LibreOffice;
3. Cisco Webex Meetings;
4. Zoom Zoom.

7. Oco0ble TPeOGOBaHNS K MATEPHATbHO-TEXHUYECKOMY 00ecrevYeHUI0 TNCINTIINHBI

B yuebHOM mporecce ucCHoNb3yeTcs cieayromee gaboparopHoe 000pydOoBaHHE IS
IPAKTHYECKHUX U JIaOOPATOPHBIX 3aHSITHM:

Ne

HaunMeHoBaHMe crenmMaJibHbIX

N HaunmeHoBaHue 000pyA0BaHus
noMemeHH i

1. AyauTopus i1 poBeICHUS Komrmiekt yue6noit medenu Ha 10 mocagounsix mect;IIkad mist oxexast - 2
y4eOHBIX 3aHATUI BCEX THUIIOB, mt.;1Ixad s nokymeHToB - 1 mwT.;Tymba crammonapsas - 10 mr.; Tym0a
KypCOBOTO MPOEKTUPOBAHMS, mojKartHas - 1 mr.;

KOHCYJIBTAallUi, TEKYIIETO Kommnetorep - 13 mt.; [Ipunrep - 4 mwr.
KOHTPOJISI ¥ IPOMEKY TOUHOM
aTTeCTALMU (KOMIIBIOTEPHBIN
KJ1acc)
634034, Tomckast 00J1aCTh, T.
Tomck, JlennHa npocnekr, 30a,
28
2. AynuTopus JUIs IPOBEICHHS JlaGoparophast ycranoBka "Hccnen.Monenup.nHpOpMall.-H3MEPHT. CHC-M

Y4eOHBIX 3aHATHI BCEX THIIOB, aBTOMATH4.KOHTp.H perynupoBan.” - 1 mr.;IIpubop ananoroseiit A-502-202 - 1



https://youtu.be/7AsTymGlWo4
https://youtu.be/Xriwl2jbwjU
https://youtu.be/8TUxIRpMj7E
https://youtu.be/J_hGJ7wYCr4
https://youtu.be/rH8kiCK_aUQ
https://www.youtube.com/watch?v=ksJpZuxT7mQ
https://www.youtube.com/watch?v=S0MUu2svgQ8
https://www.youtube.com/watch?v=XShQfGzWUbs
https://www.youtube.com/watch?v=YXFS8gCmXgc

KypPCOBOTO NIPOEKTUPOBAHHUS, mt.;JJaboparopnas padora 1 "M3ydenue, mosepka u KamuOpoBKa

KOHCYJIbTALNi, TEKYIIIETrO npeoOpaszoBareneit remmepatypst” - 1 mr.;Ilorerimomerp duck-250 - 2
KOHTPOJISI ¥ IPOMEKY TOUHOM wt.;JlabopaTopHslii komiuiekc 6 [TokaskiBaroIye, perucTpupyoIIned,
aTtecTauuy (yaeOHas CHUTHATI3HUPYIOLINE, PEeryIupyoume npuoops! - 1 mr.;Pacxogomep AIIC - 1
nabopaTopus) wit.;JlaGopaTopHas ycranosa "M3yuenue,kaanb-ka u moBepka IpuoOpoB 1
634034, Tomckast 00y1acTs, T. npeobpas.temmepar.” - 2 mr.;JJaboparopnas ycranosa "V3y4yenue,kannb-ka u
Tomck, Jlennna npocnekr, 30a, moBepKa MmpuOpoB U npeodpas.gasnerus” - 1 mr.;[Ipudop UIIAC - 1

219 mt.;JJabopatopHslii koMmIuieke 5 M3ydenue, kKaTubpoBKa 1 IOBEpKa

razoaHaiam3atopos - 1 mr.;JlabopaTopras pabora 3 M3yueHne KOMILIEKTa
pacxozmomMepa IepeMeHHOTO0 Tepenasa qapinenus [loBepka npeoOpo3oBarerns
pasHoctH nasienus - 1 wr.;[Ipubop PI1-160 - 2
mrt.;J]ab.ycr."Uccnen.pactpeseIeHHbIX CHC-M
yTIPaBJI.TeIUIOAHEKpr.o0bekTamMu." - 4 mrt.;TepmocTat xuakocTHbI Tepmorect-
100 - 1 wT.;MHOrodyHKIHOHANBHEIH KaauOpaTop Merpan-510-TTIKM - 3
wt.;[Ipubop KIT1-T - 1 mrt.;JJaboparopHas padota 2 "I3ydeHne, noBepka u
yZAajJeHHas KaluOpOBKa MHTEJUIEKTyalIbHbIX NpeoOpazoBareneil napnenus” - 1
mrt.;M3mepurens-perynsrop temn - 1 mr.;JlabopatopHsiit kommuieke 4 M3yueHne
1 MOBEpKa TATOHAIIOPOMEpPOB - 1 miT;

Jocka ayautopHas HactenHas - 1 mr.;Ilkad mis noxymenTos - 1 wr.;Kommiexr
y4ueOHOH MeOenu Ha 18 mocagoYHBIX MECT;

Kowmmnetorep - 3 wr.; [Ipuntep - 2 wir.; [Ipoekrop - 1 mT.; TeneBuzop - 1 wir.

3. AynuTopus - NOMELICHUE I Komnsrotep - 16 mt.; Jlocka ayauropHas HacteHHas - 1 wt.; Kommiekt
CaMOCTOATENILHON PabOoThI yueOHoIt Mebenn Ha 16 mocafoYHBIX MECT

00yJaroIUXCsl, UMEETCS
HoJKIroueHue K cetu "MHTepHer"
JOCTYIH B 3JIEKTPOHHYIO
nuH(POPMAIMOHHO-
00pa3oBaTeIbHYIO Cpeny

634034, Tomckast 00J1aCTh, T.
Tomck, YcoBa yiuua, 7, 120

PaGouass mporpamma coctaBieHa Ha ocHoBe OOmIel XapaKTepUCTHUKH OO0pa30oBaTEIHHOM
nporpaMmbl 1o HampamieHuto 13.04.01 TermmosHepreTka ¥ TEIUIOTEXHHKA, NPOGUIbL
«ABTOMaTH3aIMs TEIUIOOHEPTeTHUECKUX mporeccoBy (mpuema 2019 r., ounast hopma oOydeHwHs ).

Pa3paboTrumk:
JIOJDKHOCTE DOUO
Jouent UII®BII 1y [mymmxos J1.0.

IIporpamma oo6pena Ha 3acenanuu HOI] UK. Byrakosa (mpoToxon Ne 25 ot «17» anpens 2019
r.).
3aBenyromuii kadenpoii - pykoromutens HOILL M.H. Byrakosa

Ha npaBax kadenpsl A
I.T.H, mpodeccop W / 3aBopun A.C./




JIuer uzmenenuii padoyeil nporpaMmai:

YueOHBII Tox

Conep:xanue /u3MeHeHHe

OO0cyk1eHo Ha 3aceJaHNHU
HOII U.H. ByrakoBa
(mpoToxo.1)




