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MATEMATHYECKOE MOJAEJIMPOBAHUE U OIITUMU3ALIUSA
IMPOMBIIJVIEHHBIX TEINVIOOHEPITETUYECKUX CUCTEM
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TUIAHY:
Jlekuuu 2 cemecTp - 32 yaca;
IIpakTHyeckue 3aHATHSA 2 cemecTp - 48 yaca;
JlaGopaTopHble padoThI He MpeyCMOTPeHO Y4eOHbIM MJIaHOM
KoncyabTanuu NPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA
CamocTrosiTesibHasi padoTa 2 cemecTp - 63,7 yaca;

B TOM uncJje Ha KII/KP He MPeyCMOTPEHO YUeOHbIM MJIAHOM
WHasi KOHTaKTHasi padoTa NPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA

BKJIIOYAS:
PacueTrHo-rpaduyeckasi padora
IIpome:kyTouHast aTTeCTAIINS:

3auer ¢ OlEHKO¥ 2 cemectp - 0,3 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Kyp3aHos C.10,
[IpenomaBaTelib Waenmagmarop __ |R76dcdB84-KUrzanovsY-80905103 C.10. Kypzanon
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
PyKOBOI[HTeHL o CseneHva o snagensuye L3N M3K IO B
00pa3oBaTENbLHOM Braeney FBOPOBCKNRA 10.B. T .
HpOFpaMMBI WUaeHTudMKaTOp H7e35b260-YavorovskyYV-dabbl49 HBOpOBCKI/II/I
(OIKHOCTB, YUCeHasl CTETICHb, YUCHOE (mozmuch) (pacmudpoBKa MOIIHCH)
3BaHKE)

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

I0.B.

3aBeyIoNIuil BhIMyCKaroen ) rev— HB0pOBCKIT TOB. 5
Kadeapbl * Mo - Naentudmeatop B 7€35D260-YavorovsKyYV-dabb14d SBOpoBCKuUi
(OIDKHOCTB, YUeHas CTETICHb, YUCHOE (mozmucs) (pacmudpoBKa MOIIHCH)

3BaHKE)



1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI

Ieab ocBoeHMs JMCHMIUIMHBI. COCTOMT B  H3YYE€HHMM CIHOCOOOB  MOJAEIMPOBAHUSA
TETUIOIHEPTrETUYECKUX U TEXHOJIOTMYECKUX MPOIECCOB C UCIOIB30BAaHUEM COBPEMEHHOTO MTPOrPAMMHOTO
o0ecrieyeHus, BbIpaOOTKAa HABBIKOB CaMOCTOATENbHO (DOpPMYyIMpOBaTh 33Jaud pacueTa U ONTHUMHU3ALUHU
CHCTEM M IMpOIECCOB MpoMbInuieHHoM TerosHepretuku (I1T), a Takke yMEeHHS MPUMEHSATh YUCICHHBIE
METO/IbI JUISl PELLICHHsI TOCTABJICHHBIX 3a1a4

3agaum JUCHMIIMHBI

- CaMOCTOATEJIBHOTO (hOpMYIMPOBAHUS 3aJjau pacyeTa U ONTUMHU3ALMH CUCTEM M IIPOLIECCOB
npoMblluieHHOH Temo3nepretuku (117T);

- IPUMEHEHMsI YMCICHHBIX METO/I0B JUUIsl PEILICHHsI TOCTABJIECHHBIX 3a/1a4 C 1I€JIbI0 TIOBBIILICHHS
SHEpreTHIecKoi ¢ pexTuBHOCTH ycTaHoBOK I1T;

- MBICJIUTh CUCTEMHO Ha IIpUMepax MOBbIILIEHHs SHepreTudeckoil a¢dpexruBHocTH 00beKTOB 1T C
Y4ETOM TEXHOJOTMUYECKHUX, IKOJIOTUYECKUX H SKOHOMHUECKUX (DaKTOPOB;

- QHAJIM3UPOBATh CYLLECTBYIOLIME CUCTEMBI U MX 3JIEMEHTBI, pa3pabaThiBaTh U BHEAPATH
HE00X0/IMMbIE U3MEHEHHUS B HX CTPYKTYpE C MO3UIMKA NOBBIIEHHS 3()(HEKTUBHOCTH U
9HEeprocoepeKeHus;

- IOJTy4YeHUsI MH(POPMAIIMK O HOBBIX HANPABJICHUSIX B COBEPIICHCTBOBAHUH JAHHBIX CHCTEM B
OTEUYECTBEHHOM U 3apyOeKHOM MPAKTHUKE, pa3BUBATh CIIOCOOHOCTH OOBEKTHUBHO OLIEHUBATh
IPEMMYIIECTBA M HEAOCTATKH CUCTEM M MX JIEMEHTOB, KaK OTEYECTBEHHBIX, TaK U 3apYOCKHBIX;

- pabOThI B PA3JIMYHBIX BBIYMCIUTEIBHBIX CPEax, MO3BOJISIOLIMX MOAEIPOBAThH
TETUIOIHEPTETHYECKHUE MTPOIECCHI U CHCTEMBI;

- QHAJIM3UPOBATh, COMOCTABIATh PE3YJIbTATHI MOJICIUPOBAHUS, IPOU3BOAUTH ITOUCK
ONITUMHU3AIMOHHOTO PEIICHHUS C TOMOIIBIO METOI0B ONITUMH3AIIHH.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH J0CTUKEHUs KOMIIETeHIIUIi

KOI[ U HAMMCHOBAHHEC KOI[ 1 HAMMCHOBAaHHUEC 3al'lJIaHI/Ip0BaHHI)Ie pe3yJabTaThl Oﬁy‘leHI/lﬂ
KOMIICTCHIINU HHAUKATOPA TOCTUKCHUSA
KOMIICETCHIINH
IIK-3 Crocoben N/1-2nk-3 Ciocoben 3HAThb:
y4acTBOBATh B IIPOBOJUTBH DHEPTETUUECKHUE - 3-3. IPUHIKIIBI TIEPEPaCTIPe/IeICHIs
SKCIUTyaTaluH 06CIIeTOBAHNS TETIOBBIX MMOTOKOB CIIOHBIX CHCTEM
TETIOIHEPTreTUYECKUX TEIIOYHEPreTHYCCKHX cicTeM | TCIUIO00MeHa;
CUCTEM IIPEANPUATHI U npeanpustuii u XKKX - 3-2. NPUHIKIIB MATEMATHIECKOTO
KKX MOJICTTUPOBAHHSI TPOMBIIILUICHHBIX

TEIJIOPHEPTETUYECKUX CUCTEM;

- 3-1. npuHUUIIBI paOOTHI XOJIOIUIBHBIX
YCTaHOBOK U BO3MO>KHBIE CIIOCOOBI
peKyInepanuu TerJa;

- 3-4. npuHLMIIBI pabOTHI Ta30TYPOMHHBIX
YCTaHOBOK, MMApOTa30BbIX YCTAHOBOK U MX
Mo auUKaIHiA.

YMETh:

- V-4. HaxoauTh HanboJee SHEPTETHIECKU
3P PEKTUBHBIE PEKUMBI PAOOTHI
ra30TypOMHHBIX YCTAaHOBOK U
Mapora3oBbIX YCTAaHOBOK;

- V-3. n1aBarh OIIEHKY MMOBBIIICHUU
SHEPreTHUecKoi 2P PEeKTUBHOCTH 3a CUET
peKyIeparuu Teria B XOJIOIUIBHBIX
MaIlliHaX;




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

- V-2. HaxoauTh 23HEProdPpheKTUBHOE
CHCTEMHOE PEICHNE Ha OCHOBE
IBPUCTHYECKOTO MOJIX0/A;

- V-1. popmynupoBaTh KpuTepuii 1
MIOCTAaHOBKY 3a/1a4y ONTUMH3AINH U
aHAJIM3UPOBATh PE3YyIbTATHI.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITIPOT'PAMMBI BO

JlucuumimHa OTHOCUTCS K OCHOBHOW MpO(ecCHOHANbHOW 00pa3oBaTeNbHON  IMporpaMMe
DddekTuBHbIE TermodHepreTudeckue cucrembl npennpusatuid U KKX (manee — OITOII), nanpaBneHus
noaroroBku 13.04.01 TernosHepreTrKa U TETIOTEXHUKA, YPOBEHb 00pa30BaHUs: BEICIIEEe 00pa30BaHUE -

Marucrparypa.

bazupyercs Ha ypoBHE cpeHero o01iero oopa3oBaHusl.

Pe3ynbpTaThl 00y4eHus, MoJrydeHHbIE P OCBOEHUM JUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KIIP 'K HKKIT | TK p /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Paznen 1. 315 2 8 - 12 - - - - - 11.5 - Ilodzomogka pacuemusix 3adanuii: 3a1aHus
MonenupoBaHue u OPHEHTUPOBAHBI HA PEILICHUS 3a1a4U 110
ONTUMHU3ALUA pazzgeny "MonenupoBaHue U ONTUMHU3ALUSL
MIPpOU3BOACTB IIPOU3BOACTB METAJLUTYPIrUi€CKOro KoMOMHaTa
METAJLTypru4ecKoro «Ontumer»". CTyACHTHI HEOOXOIUMO
koMOuHaTta «OnTHUMET) MIOBTOPUTh TEOPETUUECKUI MaTepual,
11 T-1. Ananus 315 8 - 12 - - - - - 115 - pa3o0path NpUMeEpHI PEIICHNST aHATOTHYHbBIX
TIPOU3BOJICTB 3amad. [IpoBecTH pacyeTsl o BapuaHTy
METaJUTyPrHYECKOTO 3aJJaHus U CICNIaTh BEIBOIBI
KOMOWHaTa. H3yuenue mamepuanog 1umepamypHsix
ITocranoBka 3amaun UCHOYHUKOB:
ONTHUMM3ALIH C YUETOM [4], cTp. 3-7
Ppa3JINIHbIX TEXHOJIOTUI
U KPUTEPUCB
OIITUMU3aALINN
2 Paznmen 2. 315 8 - 12 - - - - - 11.5 - Ilodzomoeka pacuemno-zpaguueckozo
Maremartuueckas 3adanua: B paMkax pac4eTHO-TpaduuecKoro
MO/I€1b IPUBOIHOM 3a/1aHusl He0OXOAMMO BBITIOJTHUTH rpaduueckoe
ra3oTypOUHHON IIOCTPOEHHUE CUCTEMBI IIPUBOJHOM
YCTaHOBKH ra30TypOWHHOH YCTaHOBKH, IIPEJICTABUTH
2.1 T-2. PaccmoTtpenue 315 8 - 12 - - - - - 11.5 - JIAaHHYIO cucTeMy B BHJe rpada. Ha ocHoBe

CHUCTEMBI TIPUBO/THOM
I'TY. CocraBienue
rpadU4ecKoil CXeMbI U

rpada co3aars cucreMy OalaHCOBBIX
ypaBHeHHH. OIpeaennTh KOJINIECTBO
ONTUMU3UPYEMBIX TapaMeTpOB. 3alaHue

0aTaHCOBBIX BBINOJTHACTCS WHAWBUAYAIBHO MO0 BapHaHTaM
YpaBHCHHI. H3yuenue mamepuanos iumepamypnsix
Omnpenenenue yucia UCHOYHUKOB:
ONTHUMH3UPYEMBIX [1], cTp. 10-20




apaMeTpoB

[3], cTp. 33-48
[4], cTp. 3-7
3 Paznen 3. 315 12 115 Iloozomoexa pacuemuo-zpadpuueckozo
Maremarnyeckas 3adanua: B pamkax pacyeTHO-rpayeCcKOro
MOJEIb 3aJaHus He0OXOIUMO pa3paboTaTh CIOKHYIO
nepepacrpeaeieHus CHCTEMY TEII000MEHa Ha OCHOBE
TeIIa TPEIOLINX U 9BPUCTUYECKOTO MMOJX0/I2, TIPEICTABUTh
HarpeBacMbIX JIAaHHYIO CHCTeMy B BHje rpada. Paccuurats
TEIJIOBBIX TOTOKOB napameTpsi 3P HEKTHBHOCTH MOJTYUSHHOM
CJIOKHOM CHCTEMBI CHCTeMBbI. 3a1aHKE BBITIOHACTCS
TeII0o0MeHa MHIUBHUAYAJIbHO I10 BADUAHTAM
3.1 T-3. luckpetHast 315 12 11.5 H3yuenue mamepuanos 1umepamypHsLx
ONTHUMU3ALIHS. UCIOYHUKOB:
CroxHast cucrema [4], cTp. 3-7
TEII000MeHa.
DBPUCTUUECKUI
TIOJIXOT
4 Paznen 4. 315 12 11.5 Ilodzomoeka pacuemno-zpaguueckozo
Maremarnyeckas 3adanus: B pamkax pacyeTHO-rpapuIecKoro
MO/JIETIb 3a[aHusi HEOOXOAUMO BBITIOJIHUTE rpaduueckoe
abcopOIIMOHHOM MTOCTPOCHHE CHCTEMBI a0COPOIIMOHHOM
XOJIOTUITHbHOM OPOMHUCTOIHUTHEBOI XOJIOUIHLHOM YCTAHOBKH,
YCTAaHOBKH MPE/ICTABUTH JAHHYIO CUCTEMY B BHJe rpada.
4.1 T-4. PaccmoTrpenue 31.5 12 11.5 Ha ocHoBe rpada co3nath cucTeMy OaaHCOBBIX
CHCTEMBI ypaBHeHHH. OTpeieuTh KOJTUIECTBO
AGcopOLMOHHOM ONTUMU3UPYEMBIX TAPaMETPOB. 3alaHue
6pOMI/ICTO-HI/ITLeB0ﬁ BBITIOJTHACTCA MHAUBUAYAJIbHO 10 BapUaHTaM
XOJIOTUITLHOM H3yuenue mamepuanog iumepamypnolx
YCTaHOBKH. UCHOYHUKOB:
Cocrapienue [1], cTp. 10-20
rpadu4Ieckoil CXeMbI U [2], cTp. 3-38
0aTaHCOBBIX [4], cTp. 3-7
YPaBHEHHH. [5], ctp. 49-56
Omnpenenenue yucia
ONTUMU3UPYEMBIX
napameTpoB.
PaccmoTtpenue

BO3MOXXHBIX BApUAHTOB
pereHepanmu TerioBon




OHCPIvu B paMKax
HCCIIEAYyEMON CUCTEMBI
3a4er ¢ OLEHKOI 18.0 - - - - - - - 0.3 - 17.7
Bcero 3a cemecTp 144.0 32 - 48 - - - - 0.3 46.0 17.7
Hroro 3a cemecTp 144.0 32 - 48 - - 0.3 63.7

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — unauBuayansHble KOHCYIbTAIIMU MO KYpPCOBBIM IpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIIUH 110 pa3aesaam
muctumunael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Paszoen 1. Modenuposanue u onmumuzayus npou3600Cme Memaiiypeuiecko2o KoMounama
«Onmumemy

1.1. T-1. Ananu3 npou3BOJICTB METAITypruieckoro komounara. [locranoBka 3aiaun
ONTUMU3ALMHU C YIETOM PA3JIMYHBIX TEXHOJIOIMHA U KPUTEPUEB ONTUMU3ALUN

C-1. Crpykrypa M BO3MOXXHOCTH MPOrpaMMHO-HH()OPMAIMOHHONW cucTeMbl «OntuMer».
MaremaTtnueckasi MOJENIb BCEX IPOM3BOJCTB M TEXHOJOTMM METa/lIypru4eckoro KoMOMHaTa OT
IpUXoJa ChIpbS 10 peanu3aluu npoaykuuu. OnpeneiaeHue NOTPeOJIEHUs  TOIUIMBHO-
SHEPreTUYECKUX pEecypcoB, pacueT ceOecTOMMOCTH II0 BCeM LiexaM; pacdeT OalaHCOB
(MaTepHabHOT0, SHEPIeTUUYECKOI0) IPOU3BOCTB U ONTUMM3ALMS 110 PA3INYHBIM KPUTEPUSIM.

2. Pazoen 2. Mamemamuueckas Mooeib npueooOHoU 2a30mypOUHHOU YCIMAHOBKU

2.1. T-2. Paccmotpenue cuctemsl npuBogHon I'TY. CocraBienne rpaguueckoil CXeMbl U
6anaHcoBbIX ypaBHeHUH. OnpeaeneHne 4ucia oNTUMU3UPYEMbIX TapaMeTPOB

C-2. IlpencraBieHue MaTeMaTHYEeCKONM MOJEIM NPHUBOJHOM TIa30TypOMHHON YCTaHOBKH, Ha
OCHOBe rpaduueckoro mnporpamMmmupoBanus. llodydyeHue peXHMMHBIX XapaKTEepUCTHK IpHU
U3MEHEHUU pa3M4HbIX napaMeTpoB. llpoBereHne ONTHUMM3AIMOHHBIX pAacyeTOB C LENbIO
HaXOXJEHHUs Hauboyiee HKOHOMMYHOIO pexuma paborsl. Ilomck pemeHuit  MeToaoM
NOCJIEZI0BATENbHOIO MPUOIMKEHUsT W TPOBEACHHUE HUTEPalMOHHBIX pacueToB. [IpencraBineHue
pe3yibTaToB B rpaduyeckoM U TabaudHoM Buje. IIpencrapienue pa3iuyHbIX BUAOB CUCTEMHBIX U
CXEMHBIX pEIICHH: MHOTOCTYIEHUYaThle KOMIIpEeccopa W Ta3oBble TYpOWHBI, HCIOJIH30BAHUE
KOTJIOB YTWJIA3aTOPOB; CHUCTEMHBIE DPEIIEHUS HAa OCHOBE IMAapOra3OBbIX YCTaHOBOK; 3aMKHYTBIX
LUKJIOB; Pa3JIMYHbIX BUJIOB PEKYIIEPALNU U aKKYMYJIUPOBAHUS TEIUIOBOI 3HEPTUH.

3. Pazoen 3. Mamemamuueckas Mooenb nepepacnpedeﬂeﬂuﬂ menJja cpernumux U Hazpesaemblx
MENJI08bIX NOMOKOE CONCHOU CUCEeMbl MEeNni000MeHa

3.1. T-3. AuckpetHas ontumu3anus. CioxHas cucreMa TeriooOMeHa. DBpUCTUYECKUN TOIX0.

C-3. TlpeacraBnenue 3agaun quckpeTHoi ontumuzauuu (ITuHu-ananus) ¢ Meroaukol BrIOOpa
HAaWIy4lMX CXEMHBIX PEIIEHUN, KOTOpbIE HE BO3MOXKHO IPEACTaBUTh B BUAE OJHOMN
MaTeMaTuyeckoil Monenu. [[ist BpiOOpa HaMTydIlero pemeHus Mpou3BOIUTCS CPAaBHEHUE 3HAUEHU I
HeNeBbIX (YHKIMA MaTeMaTH4ecKMX MoJeleld ¢ Lelbl0 MHHMMU3AIUKM TEMJIOBOH 3HEpPruu
IIOJBOIMMOM M3 BHE JUIsSI HATPEBA SHEPrOHOCUTEIIEH; MUHUMHU3AINY TEIUIOBOM SHEPTUU OTBOJAMMON
JUISL  OXJIAKICHWS TIOTOKOB  DHEPrOHOCUTENEH; MHUHUMHU3ALMU IOTEPU DHEPIrUU  IIpH
TPaHCIIOPTUPOBKE.

4. Pazoen 4. Mamemamuueckas moodenb abcopOUuuUoOHHOU X0A00UALHOU VCIAHOBKU

4.1. T-4. PaccmoTpenue cucteMbl AGCOPOIIMOHHON OPOMHUCTO-TUTHEBOM XOJIOAUITHHOM
ycraHoBkH. CocTaBiieHHe rpaduecKoi cxeMbl U 6aJaHCOBBIX ypaBHEHHH. OnpeaeneHue yncia
ONTUMU3UPYEMBIX NTapamMeTpoB. PaccMoTpeHre BO3MOXKHBIX BAPUAHTOB PEreHepaluy TEIIOBOM
HHEPrUM B paMKax MCCIEAYEMOU CUCTEMBI

C-4. [llpencraBieHne MaTeMaTH4YeCKOW MoJenu aOCOpOLMOHHOM OpOMMCTO-IUTHEBOM
YCTAHOBKH, Ha OCHOBE rpauieckoro nmporpaMmupoBanus. IlogydeHne pexxMMHBIX XapaKTepPUCTHK
Ipy U3MEHEHUHM DAa3JIMYHbIX HapaMeTpoB. [IpoBeneHne ONTHUMM3AIMOHHBIX PAcuyeToOB C LEIbIO
HaXOXJEHHUA Hauboyiee HKOHOMHYHOrO pexkuma paboTtsl. llomck  pemeHwii  MeToaoM
MOCJIEI0BATEIbHOIO MPUOIIKEHUsT W TPOBEACHHE HUTEpalMOHHBIX pacueToB. [IpencraBineHue
pe3yibTaToB B rpaduyeckoM U TabmuunoM Buje. [Ipencrapienue pa3inyHbIX BUAOB CUCTEMHBIX U
CXEMHBIX PEIIeHUI: MAIIMHbI C JBOIHBIM KOHAEHCATOPOM; MAIlIMHBI C ABOMHBIM abcopOepoMm.



3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. Maremarudeckas monxenb AbBXM;
2. OnTuMu3anus CHCTEMBI CI0XKHOI0 TerioooMena. ITnHub anamms;
3. Maremarnueckasi MOJIeIb TPUBOJIHON Ta30TypOMHHON YCTaHOBKH;
4. MoaenupoBaHue U ONTUMHU3AIMS IPOU3BOJICTB METAJUTYPTHYECKOr0 KOMOMHATA B
pOrpaMMHO- HH(OpPMALIMOHHOU cuctemMe «ONTUMET.

3.4. Tembl 1a060paTOPHBIX padoT
HE MPEeyCMOTPEHO

3.5 KoncyabTanum

I pynnosgvie koncyrbmayuu no pazoeiam oucyuniunol (I'K)

1. OO6cyxnaeHue maTepuajioB 1o paszenam "MojaenupoBaHUe W ONTHMU3AIMS IMPOU3BOJICTB

METaJUTypruueckoro komounara «Onrumer"

2. OOcyxneHue MarepualoB Mo pazaenam "Maremaruueckas MOJAENb HPUBOJHON

ra3oTypOMHHOMN YCTaHOBKH"

3. OOcyxaeHue mMaTepuanoB Mo paszienaM "Maremartudeckass MoJeib IepepacrnpeesieHus

TeIlla IPEIOIMX U HarpEeBAaEMbIX TEIUIOBBIX IOTOKOB CJI0KHOM CHCTEMBI TeIjI000MeHa"
OOcyxzaeHue MarepuajgoB Mo pasfenam "MaTemartudeckas MoJielb a0COPOIMOHHON
XOJIOIMJIBHON yCTaHOBKHU"

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena O1leHOYHOE CPEeSICTBO
JUCLUIUINHEI (B (TUII ¥ HAUMEHOBAHUE)
3amaHupOBaHHBIE PE3yAbTaThl 00YUEHHUS MO TUCIUIUINHE Konpt
COOTBETCTBUH C
(B cOOTBETCTBUU C pazjesioM 1) WHJIUKaTOPOB n3.1)
1] 23] 4

3HaTh:
3-4. npuHIUIBI pabOTHI Ta30TYPOUHHBIX YCTAHOBOK, MapOTa30BbhIX VJT-2mics + PacuetrHo-rpaduueckas
YCTAaHOBOK U UX MOAM(UKAII ) pabora/nauBuayansHoe 3ananue Ne4
3-1. npuHIUIBI PaOOTHI XOIOAUIBHBIX YCTAHOBOK M BO3MOXHbBIE VJT-2m1cs + PacuetrHo-rpaduueckas
CIIOCOOBI pEeKyIepalliy TETIa ] pabora/uauBuayansHoe 3amxanne Nel
3-2. NIpUHIUIIBI MATEMATUYECKOTO MOJICIIUPOBAHHUS VJT-2mics + PacuetrHo-rpaduueckas
ITPOMBIIIICHHBIX TEIJIOOHEPTETHYECKUX CHCTEM ) pabora/nauBuyansHoe 3ananne Ne2
3-3. IpUHIUIIBI TIEpepacTIpeIeTICHNS TETUIOBBIX TOTOKOB CIIOKHBIX VJT-2m1cs + PacuerHo-Tpaduueckas
CHCTEM TeIIo0OMeHa ) pabora/UnauBuayansHoe 3aganue Ne3
Ymersb:
VY-1. bopMynupoBaTh KpUTEpUil U TOCTAHOBKY 3a/1a4y VT-201c3 + PacuetrHo-rpaduueckas
ONTUMU3AINH U aHATTU3UPOBATH PE3YJIHTATHI ] pabota/MnauBuayansHoe 3ananue Nel
V-2. HaxoauTh 3HeProd3(hHeKTHBHOE CUCTEMHOE PELICHUE Ha VT-20103 + PacuetHo-Tpaduueckas
OCHOBE 3BPHUCTUYECKOTO MOAX0/1a ) pabota/InauBunyansHoe 3aganue Ne2
V-3. naBaTh OLICHKY NMOBBILIEHUN YHEPTETHUECKON FPPEKTUBHOCTH VJT-2mics + PacuetHo-Tpaduueckas
3a CUET PEKYNEPAIMH TETIa B XOJIOIMIBHBIX MaIIHAaX ' paborta/MuauBuayanpHoe 3aganue Ne3
V-4. HaxoauTh HanboJee YHEPreTUIecKr FPPEKTUBHBIE PEKUMBI VJT-2mics + PacuetHo-Tpaduueckas
paboThHI TA30TYPOMHHBIX YCTAHOBOK M IMAPOTAa30BhIX YCTAHOBOK ' paborta/MuauBuayansHoe 3ananue Ned
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJCTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUILINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

Dopma peanuzanuu: BeironHeHne 3a1aHust
1. UaguBuayaneHoe 3aganne Nel (PacuetHo-rpadudeckas pabora)
2. UamuBuayansHoe 3ananue Ne2 (PacueTHo-rpaduueckas pabora)
3. UanuBuayansHoe 3ananue Ne3 (PacuetHo-rpaduueckas pabota)
4. UnauBunayansHoe 3ananue Ned (Pacuetno-rpadudeckas padota)

bamibHO-peHTUHIOBasA CTPYKTYpa AUCLMILINHEI SBIISETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHHUIJINHE
3auem ¢ oyenkou (Cemecmp No2)

B numiom BeICTaBIsIETCS OLICHKA 32 2 CEMECTP.

IIpumeuyanue: OueHOYHBIE MaTEpUAIbI 110 TUCLMIIIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYUEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H IJIEKTPOHHBIE H3IAHNS

1. Cynranrysus, M. A. Matematnueckoe MOJENMPOBAaHUE U ONTUMM3ALMS IPOMBIIIEHHBIX
TEIJIOPHEPTEeTUUECKUX CUCTEM : yueOHOe Tocodue 1o Kypcy "AJIropuTMT3aius, MOJASIUPOBaHHUE U
ONTUMHU3ALMS TEIJIOIHEPTETUYECKUX CUCTEM ITPOMBIIIJICHHBIX MPEANPUATUI" 110 HAIIPABICHUIO
"Ternosnepreruka" / Y. A. Cynranrysus, 0. B. SIBoposckuii, Mock. suepr. un-t (MOU TVY) . —
M. : U3pgarensckuii mom MDU, 2009 . — 92 c. - ISBN 978-5-383-00295-7 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=782;

2. Cynranry3us, U. A. HayuHo-TeXHHYECKHE OCHOBBI MOJICITMPOBAHUS U ONTUMHU3ALUI
HHEPTrOTEXHOJIOIMUYECKON CHCTEMBI MeTalTyprudeckoro komOuHnara: 05.14.04 - [IpomeinuieHHast
TEIJIOPHEPreTHKA : aBTopedepaT AuccepTaiuu JoKTopa Texundeckux Hayk / . A. CynranrysuH,
Mock. suepr. ua-T (MOU TY) . —2005.-40c.;

3. [IpuMeHeHre NpUKIIaJHBIX POTPAMMHBIX CPEACTB JUIsl pEIICHU 3a/1a4 IPOMBIIIEHHOM
TEIUIO3HEPTeTUKH : ydeOHoe mocodue no kypcam "[IpukinagHblie mporpaMMHBbIE Cpe/ICTBA B
TerodHepreTuke’, "MaremMarnueckoe MOJEIMPOBAHUE U ONTUMU3ALMS TEIUIODHEPTETUYECKUX
cucteMm", "HncneHHbIe METOBI MOAETUPOBaHUA" U Jp. IO HampasieHUo "TennosnepreTuka u
teriotexHuka" / A. B. ®entoxun, U. A. Cynranrysus, C. 0. Kyp3anos, u ap., Hau. uccnen. yu-t
"MOU" . - M. : U3n-8o MOU, 2016 . — 88 c. - ISBN 978-5-7046-1704-4 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8176;

4. A. T. Cemenos, 1. A. Ileuepckux- "MaremaTuueckoe U KOMIBbIOTEPHOE MOJIEIMPOBaHUE",
N3znarensctBo: "KemepoBckuil rocynapctBeHHslit yausepeuret”, Kemeposo, 2019 - (237 c.)
https://biblioclub.ru/index.php?page=book&id=574121;

5. Cokornos, E. 5. DdhexkTHBHOCT U yCTOWYMBOCTH pabOThl a0COPOLIMOHHBIX XOIOIMIBHBIX
YCTaHOBOK B CHCTEMax Teriopukauuu : Jlucceprauus qokTopa TexHuueckux Hayk / E. f.
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Coxkonos, Beecoros. TemnorexH. Hayd.-ucciel. UH-T uM. @.9. J[3epxuHckoro, Mock. 3Hepr. UH-T

(MDU) . — 1941 . — 158 c..

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe ofecrneyeHue:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MPOrpamm;
3. Windows / OnepanimonHas cuctema cemeiicTpa Linux;

4. Maiing BuneokoHpepeHuu.

5.3 UaTepHeT-pecypcsl, BKJAIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKAa OHJIAlNH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. DaexTponnas 6udmoreka MIU (3B MIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHaenue
HAHMEHOBAHHE
Y4eOHble ayAUTOpUU IS 3-207, CTeIUIaX Ui XpaHEHUsl KHUT, CTYJ, mKad,
MIPOBEACHUS JICKIIMOHHBIX KommbrorepHsIii mKkad 11 XpaHeHUs] HHBEHTapsI, CTOJ

3aHATHI U TEKYLIETO
KOHTPOJIA

kiace kag. "I[ITC"

HOUCHMEHHBIN

Y4eOHble ayAUTOpUU IS 3-207, CTeIUIaX Ui XpaHEHUsl KHUT, CTYJ, mKad,
MIPOBEJICHUS TIPAKTHUECKUX KommnbroTepHsrit mKad Ui XpaHSHUs THBEHTApS, CTOJ
3ansatuii, KP u KII kiacc kag. "I[ITC" MUCbMEHHBIN
VY4eOHble ayaAUuTOpUU JUIs 3-207, CTEJUIAX JUIS XpaHEHUS KHUT, CTYII, IKad,
IPOBEICHUS KomnerotepHsiit mkad A7 XpaHEeHUs] HHBEHTaps, CTOJ
MPOMEKYTOUHOMN kiace kag. "I[ITC" MMHCbMEHHBIN
aTTecTaluu

ITomemenns s
CaMOCTOSITENIbHOM pabOTHI

HTB-303,
KomnerotepHslit
YUTAJBHBIN 3a71

CTOJI KOMITBIOTEPHBIN, CTYJ, CTOJ
MMHMCHBMEHHBIN, BEIIAJIKa JJIS OJICKIbI,
KOMITBIOTEpPHAs CETh C BBIXOJIOM B
HHTepHET, KOMIBIOTED NEPCOHAIIBHBIN,
MIPUHTEP, KOHAUIMOHED

Ilomentenus niist
KOHCYJIbTHPOBAHUS

B-204, Kabuner
COTPYJIHUKOB Kad.
HHTC n

CTEJUIAX, CTOJI IIPENOAaBATENIs, CTOJI IS
OpPITEXHUKH, CTYI, MKaQ 11 JOKYMEHTOB,
mKad 11 01Xk b, KOMIIBIOTEP
IIEPCOHAJIBHBIN, TPUHTEP, XOJIOAWIBHHUK

[TomemeHus s XpaHeHUS
000pyI0BaHUs U Y4€OHOTO
WHBEHTapSI

B-206, Kabuner
COTPYJIHUKOB Kad.
HHTC n

CTYyI, IJ_IKa(i) AJIL JOKYMCHTOB, CTOJI
HHCBMGHHBIﬁ, KOHAUIIMOHED, JUIIJIOMHBIC U
KYPCOBBIC pa6OTLI CTYJACHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MaremaTtudeckoe MOACIUPOBAHNUC U OIITUMHU3AUA ITIPOMBIIIIICHHBIX

TCILIOOHCPICTUYCCKUX CUCTCM

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIIET0 KOHTPOJIA yCII€BAEMOCTH MO AUCHUILJIMHE:

KM-1
KM-2
KM-3
KM-4

NunuBunyanpHoe 3amaanne Nel (PacuerHo-rpadudeckas padora)
NuguBunyansaoe 3aganne Ne2 (PacdetHo-rpadudeckast pabota)
NunuBunyanpHoe 3amganne Ne3 (PacuerHo-rpadudeckas padbora)
NuguBunyansHoe 3aganne Ned (PacuetHo-rpadudeckast padbota)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4eT ¢ OLIEHKOM.

Howmep
paszena

Nunexc
KM:

KM-

-

KM-

KM-

KM-

Paznen nucuuIuinHel
Henens

KM:

11

13

Paznen 1. MoaenupoBanue u onTuMu3anys Npou3BOJACTB
METaJUlypruyeckoro komonHata «OnTumer»

11

T-1. AHanu3 Npou3BOJICTB METAJUTYPTHUECKOT0 KOMOMHATA.
[TocTaHoBKa 3a/1a4¥l ONTUMH3AIUHU C YUETOM Pa3IUUHbIX
TEXHOJIOTHI ¥ KPUTEPUEB ONITUMU3AIIUU

Pa3zpnen 2. Maremarnueckasi MOJieNib IPUBOJHOM
ra3oTypOMHHON YCTaHOBKHU

2.1

T-2. Paccmotpenue cuctemsl npuBogHoi ['TY. CocraBnenue
rpadu4eckoil cxembl U OaTaHCOBBIX YpaBHEHUI.
Omnpenenenye yuciia onTHMU3HPYEMbIX TapaMeTPOB

Pa3,Z[CJ'I 3. Maremarudeckas MOZCIIb NEPCPACTIPCACIICHUA
TCIJIA TPCIOIUX U HArp€BaCcMbIX TCIUIOBBIX ITOTOKOB
CJI0’KHOM CHCTEMBI TEIIO0OMEHA

3.1

T-3. luckpernas ontumu3zanus. CioxHas cucrema
TEM1000MeHa. DBPUCTHUYECKUI MOIX0]]

Paznen 4. MatemaTtuueckas Mofiesib a0COpOIIMOHHOM
XOJIOIMIILHON YCTAaHOBKHU

4.1

T-4. PaccmoTpenue cuctembl AOCOpOLIMOHHON OpOMHCTO-
JUTHEBOM XOJIOUIBHON ycTaHOBKU. CocTaBieHue
rpaduueckoil cxeMbl U OalaHCOBBIX YPaBHEHHIA.
Onpeznenenue 4ncia ONTUMU3UPYEMbIX TapaMETPOB.
PaccMmoTpeHre BO3MOKHBIX BAPHAHTOB peTeHepPaIiH
TEIJIOBOM YHEPTUH B paMKaX UCCIIEIYeMOIl CUCTEMbI

Bec KM, %:

25

25

25

25
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