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IIpome:kyTouHast aTTeCTAIINS:

IK3aMeH 2 cemectp - 0,5 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 w CseneHva o snagensuye L3N M3K
00pa3oBaTeIbHON Sramene Fallo ET.
HpOFpaMMBI WUaeHTudMKaTOp R913dalfa-GashoYG-ebOefeld EF, FaI_HO
(OIKHOCTB, YUCeHasl CTETICHb, YUCHOE (mozmuch) (pacmudpoBKa MOIIHCH)
3BaHKE)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

BOPOBCKUIA .B.

%Mo ¢

WaenTudmKaTop H7e35b260-YavorovskyYV-dabbl49

10.B.
SBOpoBCKuUi

(IOJKHOCTB, YYEHAs! CTETICHb, YYEHOE
3BaHKE)

(mozmucs)

(pacmudpoBKa MOIIHCH)



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 IMpOIECcCOB MpoMbinuieHHoN Terosnepretuku (I1T), a Takke ymMeHHs] IPUMEHSATh YUCIICHHBIE
METO/IbI JUISl PELLICHHsI TOCTABJICHHBIX 3a1a4

3agaum JUCHMIIMHBI

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

- IPUMEHEHMsI YMCICHHBIX METO/OB JJIsl PEILIEHUs TOCTABIEHHBIX 33124 C LEJIbIO OBBIIIEHUS
SHEpreTHIecKoi ¢ pexTuBHOCTH ycTaHoBOK I1T;

- MBICJIUTh CUCTEMHO Ha IIpUMepax MOBbIILIEHHs SHepreTudeckoil a¢dpexruBHocTH 00beKTOB 1T C
Y4ETOM TEXHOJOTHYECKUX, IKOJIOTHYECKHX M SKOHOMHYECKUX (DaKTOPOB;

- QHAJIM3UPOBATh CYILECTBYIOLINE CUCTEMBI U MX 3JIEMEHTBI, pa3padaThiBaTh U BHEAPATH
HE00X0/IMMbIE U3MEHEHHUS B HX CTPYKTYpE C MO3UIMKA NOBBIIEHHS 3()(HEKTUBHOCTH U
9HEeprocoepeKeHus;

- IONTy4YeHUsI MHPOPMALIUU O HOBBIX HANPABIICHUSIX B COBEPIICHCTBOBAHUHU JAHHBIX CUCTEM B
OTEUYECTBEHHOM U 3apyOe)KHOM MPAKTHUKE, pa3BUBATh CIIOCOOHOCTH OOBEKTUBHO OLIEHUBATh
IPEMMYIIECTBA M HEAOCTATKH CUCTEM M MX JIEMEHTOB, KaK OTEYECTBEHHBIX, TaK U 3apYOCKHBIX;

- pabOThI B PA3JIMYHBIX BBIYMCIUTEIBHBIX CPEax, MO3BOJISIOLIMX MOAEIPOBAThH
TETUIOIHEPTETUYECKHIE MIPOIECCHI 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/l'il
KOMIICTCHINH HHAUKATOPA TOCTUKCHUS
KOMIICETCHIIMH
ITK-3 Cnocoben N-2nk-3 Cnocoben 3HATb:
y4acTBOBaTh B IIPOBOJUTH YHEPreTUYECKHE - IPHHIUIBL MATEMATHICCKOTO
SKCIUTyaTaluH 06CIIeTOBAHNS MOJIEJIUPOBAHHS TTPOMBIIUICHHBIX
TEIJIOIHEPreTUYECKUX TETJIOPHEPTeTHYECKHUX cucTeM | TCIIOSHCPTCTUHECCKUX CHCTEM,
CHUCTEM NPEANPUATHN U npeanpustuii u XKKX - IPUHIIAIIBI PAOOTHI ra30TyPOUHHBIX
KKX YCTaHOBOK, ITAPOTa30BBIX YCTAHOBOK M UX
MoaupuKaImii;
- IPUHIINIIBI TIepepacipeeIeHus
TETIOBBIX MTOTOKOB CIIOKHBIX CHCTEM
TEeII000MeHa;
- IPUHIHITB paOOTHI XOJIOIUIBHBIX
YCTaHOBOK M BO3MOYKHBIE CIIOCOOBI
peKyIepanuy Termia.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumuiiHa OTHOCHTCS K OCHOBHOM Mpo(ecCHOHANbHOW 00pa3oBaTelbHOM Iporpamme
O¢ddexTuBHbie TemnosHeprerndyeckue cuctemsl npeanpusatuil u XKKX (manee — OIIOII), nampaBnenus
noarotoBku 13.04.01 TerutosHepreTHka U TEIUIOTEXHHUKA, YPOBEHb 00pa30BaHUs: BbICIIEE 0Opa30BaHHE -
Marucrparypa.

basupyercs Ha ypoBHE cpeiHero oouero oopa3zoBaHusl.




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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 — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 MopenupoBaHue u 36 2 8 - 12 - - - - - 16 - Iloozomoexa pacuemnsbix 3adanuii: 3a1aHus
ONTHUMHU3ALHS OpPHEHTHPOBAHBI Ha PELICHHS 3a1a4H 110
IIPOU3BOJICTB pazzgeny "MonenupoBaHue U ONTUMHU3ALUSL
METaJLTypru4ecKoro MPOM3BOJICTB METAITYPIrHYECKOTr0 KOMOMHATA
koMOuHaTta «OnNTHUMET) «Ontumer»". CTyACHTHI HEOOXOIUMO
11 AHanu3 Ipou3BOJICTB 36 8 - 12 - - - - - 16 - MIOBTOPUTH TEOPETUIECKUI MaTepuall,
METaJLTypru4ecKkoro pa3o0paTs mpUMepHI PEIICHU aHATIOTUIHBIX
KOMOWHaTa. 3amad. [IpoBecTH pacyeTsl o BapuaHTy
ITocranoBka 3amaun 3aJJaHus U CICNIaTh BEIBOIBI
ONTUMU3AIHHA C YICTOM H3yuenue mamepuanog 1umepamypHsix
Pa3TMIHBIX TEXHOJIOTUH UCHOYHUKOB:
U KpUTEPUCB [2], cTp. 3-38
ONTUMM3AINH [4], cTp. 3-7
2 MartemaTrueckas 36 8 - 12 - - - - - 16 - Ilodzomoeka pacuemno-zpaguueckozo
MOZEJIb IPUBOJHON 3adanusa: B paMkax pacueTHO-TpauIecKoro
ra3oTypOWHHON 3a/1aHusl He0OXOAMMO BBITIOJTHUTH rpaduueckoe
YCTaHOBKH MOCTPOEHHE CUCTEMbI PUBOJIHOM
2.1 PaccmoTpenue 36 8 - 12 - - - - - 16 - ra3oTypOMHHOW YCTaHOBKH, MIPEICTABUTh

CHUCTEMBbI TPUBOJHOMN
I'TY. CocraBiienue
rpadU4ecKoil CXeMbI U
0aIaHCOBBIX
YPaBHEHHH.
Omnpenenenue yucia
ONTUMH3UPYEMBIX
apamMeTpOB

JAaHHYIO cucTemy B BHe rpada. Ha ocHoBe
rpada co3aaTh CHCTEMY 0aTaHCOBBIX
ypaBHeHuii. ONpeaenuTh KOJIHUECTBO
ONTHMU3UPYEMBIX IAPAMETPOB. 3alaHue
BBIMOJHSETCS HMHMBUAYAIBHO 110 BapHAHTAM
H3yuenue mamepuanos numepamypHsix
UCHIOYHUKOG:

[1], ctp. 10-20
[3], cTp. 33-48
[

4], ctp. 3-7




3 MaremaTryeckas 36 8 12 - 16 - Iloozomoeka pacuemuo-zpadpuueckozo
MOJIETIb 3adanua: B pamkax pacyeTHO-rpadyeCcKoOro
nepepacrpeaeneHus 3a71aHust HEOOX0AMMO pa3padboTaTh CIOKHYIO
TeTIIa TPEIOMINX U CHCTEMY TEIIIOOOMEHA Ha OCHOBE
HarpeBaeMbIX 9BPUCTUYECKOTO MOIX0/1a, IPEIICTABUTh
TETJIOBBIX TOTOKOB JTAaHHYIO CHCTeMY B BHJe rpada. Paccuurats
CJI0)KHOM CUCTEMBI mapamMeTpsl 3PPEKTHBHOCTH ITOTYIeHHON
Tem1000MeHa CHCTEMBI. 3a1aHHE BBIIOIHACTCS
3.1 JuckperHas 36 8 12 - 16 - HHIVMBUIYaJIBHO MO BAPHAHTAM
ONITHMHU3ALIHS. H3yuenue mamepuanog 1umepamypnoix
CnoxHasi cuctema UCIOYHUKOB:
TeMI000MeHa. [4], cTp. 3-7
DBPUCTUUECKUI
TIOJIXO]]
4 MartemaTrueckas 36 8 12 - 16 - Ilodzomoeka pacuemno-zpaguueckozo
MOJIETIb 3adanua: B pamkax pacyeTHO-rpayecKoro
abcopOIroHHON 3a7iaHusi HEOOXOAUMO BBITIOJIHUTE rpadryecKkoe
XOJIOIMITbHOH MIOCTPOEHHE CHCTEMBI a0COPOIIMOHHOM
YCTaHOBKH OpPOMHUCTOIHMTHEBOM XOJIOMILHON YCTAHOBKH,
4.1 Paccmotpenue 36 8 12 - 16 - MIPEACTaBUTH JaHHYIO CUCTEMY B BHE Tpada.
CHCTEMBI Ha ocHoBe rpaga co3nats cuctemy 0anaHCOBBIX
Ab6copOrmoHHON ypaBHeHHH. ONpenenuTs KOIN4eCTBO
OpOMUCTO-JIUTHEBON ONTHMU3UPYEMBIX [IAPAMETPOB. 3alaHne
XOJIOTUITLHOM BBITIOJHSAETCS. MHIMBUAYaJIbHO 110 BapUaHTaM
YCTaHOBKH. H3yuenue mamepuanog 1umepamypHbix
Cocranenue UCIMOYHUKOG:
rpaduueckoit cCXeMsbl 1 [1], ctp. 10-20
0aIaHCOBBIX [4], cTp. 3-7
YpaBHEHHH. [5], crp. 49-56
Omnpenenenne yucia
ONTHUMU3UPYEMBIX
apameTpoB.
Paccmotpenue
BO3MOJXKHBIX BAPHAHTOB
pereHepanyy TeruIoBoi
SHEPrUH B paMKax
HCCIIEAYyEeMON CUCTEMBbI
DKk3ameH 36.0 - - 0.5 - 335
Bcero 3a cemectp 180.0 32 48 0.5 64 335




‘ HToro 3a cemecTp ‘ 180.0 ‘ ‘ 32 ‘ - ‘ 48 ‘ 2 ‘ - ‘ 0.5 ‘ 97.5 ‘

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekTtam/padoram; MKKII — nnauButyanbHble KOHCYIBTALUMK 110 KypcOBBIM IIpoekTaM/padotam; I'K- rpymnnoBsie KOHCYIbTallMK IO pa3zienam
muctumunael, CP — camocrositenbHas padota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas
aTTecrauus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Moodenuposanue u onmumuzayus npouU3800CmME Memaiiypeuiecko20 KOMoOuHama
«Onmumemy

1.1. Ananu3 npou3BOACTB METaJLTypruyeckoro komounara. [loctanoBka 3agauu ONTUMHU3AIUN
C YYETOM PA3JIUYHBIX TEXHOJIOTUN U KPUTEPUEB ONTUMHU3ALIUN

CtpykTypa ¥  BO3MOXXHOCTH MPOTPAMMHO-UH(POPMAIMOHHON  cucTeMbl  «OnTuMery.
Maremaruyeckasi MOJENIb BCEX MPOM3BOACTB U TEXHOJOTHM METATyprHYecKoro KOMOHMHATa OT
NpUXoJa ChIpbd JI0 peanu3aiuu npoiaykuuu. OnpexaeneHue MOTpPeOJIEHUS  TOIUTMBHO-
SHEPreTUYEeCKUX pPEecypcoB, pacyeT ce0eCTOMMOCTH IO BCEM lieXaMm; pacdeT OalaHCoB
(MaTepuanbHOro, YHEPrETUYECKOT0) TPOU3BOACTB M ONTUMM3AIUS 110 PA3TIUYHBIM KPUTEPHUSIM.

2. Mamemamuueckas Mooeib RPUBOOHOU 2A30MYPOUHHOU YCIMAHOBKU

2.1. Paccmotpenue cuctemsl npuBogHoi ['TY. CocraBnenue rpadudeckoil cCXemsl 1
6anaHcoBbIX ypaBHeHUH. OnpeaeneHne 4ucia oNTUMU3UPYEMbIX TapaMeTPOB

[IpencraBieHne MaTeMaTUYECKON MOJEIN MPUBOJHONW Ta30TypOMHHON YCTAaHOBKH, Ha OCHOBE
rpaguyeckoro mnporpamMmupoBaHus. [lomyyeHne peKUMHBIX XapaKTEPUCTUK MpPU H3MEHEHHU
pasinuHbIX mapamerpoB. [IpoBeneHue ONTHMMHU3ALMOHHBIX pAacyeTOB C LEIBI0 HAXOXKIACHUS
HauOojiee HKOHOMHYHOIO pexuma palotbl. Ilomck pemeHuil MeToAOM MOCIEI0BATEIbHOIO
npuOMIKEHNUsST W TPOBEACHHE UTEPalMOHHBIX pacueToB. [lpeacraBineHue pe3ynbTaToB B
rpa¢puyeckoM M TabauuHoMm Bupae. [IpencraBineHue pasiMYHBIX BHUJOB CHUCTEMHBIX M CXEMHBIX
pelIeHNi: MHOIOCTYyIEHYaTble KOMIIpeccopa M Ta3oBble TYpOWHBI, MCIIOJIB30BAHME KOTJIOB
YTUJIM3AaTOPOB; CUCTEMHBIE PELICHMsS Ha OCHOBE MAapOra30OBbIX YCTAHOBOK; 3aMKHYTBIX LIMKJIOB;
Pa3IUYHbBIX BUJIOB PEKYIEPALUU U aKKYMYJIUPOBaHUS TEIUIOBOM dHEPTUU.

3. Mamemamuueckas mooein nepepacnpedeﬂeHuﬂ menjia cpernwux U Hazpeeaemvlx menjioesblx
NOMOKO8 CAONCHOU CUCHEMbL MENI00OMEHA

3.1. Quckpetnas ontummuzaius. CloxHas cucTeMa TeIJI000MeHa. DBPUCTHYECKHMA MTOIX 0T

[IpencraBnenue 3amgaun auckpeTHod ontumuzanuu (IIuHu-aHanu3) ¢ MeTOIMKOM BbIOOpa
HaWJIy4dlIUX CXEMHBIX pEUIEHUM, KOTOpble HE BO3MOXHO TMPEJACTaBUTh B BHAE OJHOU
MaTeMaTuyecKkor mMojenu. [ BhiOOpa HAMIIYYIlero peieHus] TPOU3BOAUTCS CPAaBHEHUE 3HAUCHUIMA
1eneBbIX (QYHKIUHA MaTeMaTHYeCKHX MOJeNeld ¢ IIelbl0 MUHUMH3AIUU TEIUIOBOM HSHEpruu
MOJBOJMMON M3 BHE JJIsI HArpeBa YHEPrOHOCUTEIICH; MUHUMHU3ALUH TEIJIOBOM SHEPTUA OTBOJAUMOM
IS OXJIAKIEHUS TIOTOKOB  DHEPrOHOCHUTENIEH; MUHUMH3AIMU [OTEPU DBHEPrUU  IpHU
TPaHCHOPTUPOBKE.

4. Mamemamuueckas mooenb abCopOUUOHHOU X0I0OUALHOU VCIMAHO8KU

4.1. PaccmoTtpenue cucteMbl AGCOPOIIMOHHON OPOMHUCTO-IUTHEBOM XOJIOMIHBHOW YCTAHOBKH.
Cocrasnenue rpadudeckoit cxembl U 6amaHCOBBIX ypaBHeHUU. Onpeenenue ancia
ONTUMU3UPYEMBIX NMapaMeTpoB. PaccMoTpeHre BO3MOKHBIX BAPUAHTOB PEreHepaluy TeIioBoi
SHEPTUU B paMKax UCCIEAYEMOM CUCTEMBI

[IpencraBnenre MmaTeMaTUYECKONW MOJIETH a0COPOITMOHHON OPOMHUCTO-TUTHEBON YCTAaHOBKH, HA
OCHOBe rpaduueckoro mporpamMmupoBaHus. I[lomyuyeHue pEeXUMHBIX XapaKTEePUCTUK TIpU
U3MEHEHUU pa3MYHbIX mapaMeTpoB. llpoBereHne ONTHUMM3AIMOHHBIX pAacyeTOB C LENbIO
HaXOXJEHHUs Hauboyiee DHKOHOMMYHOIO pexkuma paboTsl. Ilomck  pemeHuid  MeTOAOM
MOCJIEI0BATEIbHOIO MPUOIIKEHUsT W TPOBEACHHE HUTEpalMOHHBIX pacueToB. [IpencraBineHue
pe3ynbTaToB B rpaduueckoM u TabmuaHoM Buje. [IpencraBneHne pa3nuyHbIX BUIOB CUCTEMHBIX U
CXEMHBIX pPEIIeHUI: MAIIMHbI C TBOIHBIM KOHIEHCATOPOM; MAILIMHBI C ABOMHBIM abcopOepoMm.



3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. MonenupoBaHue U ONTUMH3AIMS POU3BOACTB METAILTYPrHuecKoro KoMOMHaTa B
porpaMMHO- HH(HOPMAIMOHHON cucTeme «OnTuMeTy;
2. Maremaruueckast MOJIeJIb IPUBOIHOM ra30TypOMHHON YCTaHOBKH;
3. OnTuMU3aIus CUCTEMBI CIIOKHOTO TerioooMena. [Tuaub aHanms;
4. Marematuueckasg moneiib ABXM.

3.4. Tembl 1a060paTOPHBIX padoT
HE MPEeyCMOTPEHO

3.5 KoncyabTanum

I pynnosgvie koncyrbmayuu no pazoeiam oucyuniunol (I'K)

1. OOcyxnenune mMatepuasioB 1o paszaenaMm "MojennpoBaHue U ONTUMHU3ALMS [TPOU3BOJICTB
METaJUTypruueckoro komounara «Onrumer"

2. OO6cyxneHue MarepuajgoB 1o pasjenam "Marematuuyeckas MoOJedb IPUBOAHOM
ra3oTypOUHHON yCTaHOBKH"

3. OOcyxaeHue MaTepuaoB Ho paszaenaMm "MaremaTuueckas MOJEIb IepepactpeesCHHs
TeIlla IPEIOIKX U HarpeBaeMbIX TEIUIOBBIX OTOKOB CJI0KHOM CHCTEMBI TEIJI000MeHa"

4. OOcyxieHue MaTepualoB IO paszzaenaM "Maremaruyeckas Mojeidb aOCOPOLMOHHOM
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

O1eHOYHOE CPEACTBO

3arutaHUpPOBAHHbBIC PE3YJIBTATHI OOYUYECHHUS IO TUCHUTLIINHE Konbr JTUCLUTLIUHEI (B (TN ¥ HAUMEHOBaHUE)
(B COOTBETCTBHH C pa3aesioM 1) WHIMKATOPOB | COOTBETCTBUU C 1.3.1)
1 123 ] 4

3HaTth:

MIPUHIIMAITEI Pa0OTHI XOJIOIUIBHBIX YCTAHOBOK U BO3MOKHBIE V203 + PacuetHo-Tpaduueckas

CrocoObl peKyIepaluu Teria ' pabora/uauBuayansHoe 3ananue Nod
MIPUHITUIIBI TIEpepacipeieNeHNs TeIJIOBBIX TOTOKOB VJT-20103 + PacuerHo-Tpaduueckas

CJIOKHBIX CHCTEM TeII000MEeHa pabota/lnauBunyansHoe 3aganue Ne3
MPUHLIMIIBI padOThI ra30TYpPOUHHBIX YCTaHOBOK, VT2 + PacuerHo-Tpaduueckas

Mapora3oBbIX YCTAHOBOK U UX MOAM(pUKAIUT ] pabota/lnnuBunyansHoe 3ananue No2
MIPUHIIMITBI MATEMAaTHYECKOTO MOACIMPOBAHUS VJT-20103 + Pacuetno-rpaduueckas

IMMPOMBIINIJICHHBIX TCIIJIOOHCPICTUICCKHUX CUCTCM

paborta/uauBuayanbHoe 3aaanne Nel

10




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 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)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHHUIJINHE
Oxzamen (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 3JIEKTPOHHbIE U3IaHNUS:

1. Cynranrysus, M. A. Matematnueckoe MOJENMPOBAaHUE U ONTUMM3ALMS IPOMBIIIEHHBIX
TEIJIOPHEPTEeTUUECKUX CUCTEM : yueOHOe Tocodue 1o Kypcy "AJIropuTMT3aius, MOJASIUPOBaHHUE U
ONTUMHU3ALMS TEIJIOIHEPTETUYECKUX CUCTEM ITPOMBIIIJIEHHBIX NPEATIPUATHI" 110 HAIIPaBJICHUIO
"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
TETJIOPHEPreTHKa : aBTopedepaT auccepTanuu JokTopa Texuudeckux Hayk / M. A. CynranrysuH,
Mock. suepr. ua-T (MOU TY) . —2005.-40c.;

3. [IpuMeHeHre NpUKIIaJHBIX POTPAMMHBIX CPEACTB JUIsl pEIICHU 3a/1a4 IPOMBIIIEHHOM
TEIUIO3HEPTeTUKH : ydyeOHoe mocobue no kypcam "[IpukiagHbie mporpaMMHBIE CPEJICTBA B
Tero3HepreTuke’, "MaremMarnueckoe MOJAESIMPOBAHUE U ONTUMHU3ALMS TEIUIOIHEPTETHYECKUX
cucteMm", "HncneHHbIe METOBI MOAETUPOBaHUA" U Jp. IO HampasieHUo "TennosnepreTuka u
teriotexHuka" / A. B. ®entoxun, U. A. Cynranrysus, C. 0. Kyp3anos, u ap., Hau. uccnen. yn-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: "KemepoBckuii 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 Tertopukauuu : Jluccepranus JokTopa TexHuueckux Hayk / E. 5.
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Coxkonos, Beecoros. TemnorexH. Hayd.-ucciel. UH-T uM. @.9. J[3epxuHcKkoro, Mock. 3Hepr. UH-T
(MBHN) . -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, OcHaeHue
HAHMEHOBaHHe

OTCYTCTBYET
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MaremaTudeckoe MOACIIMPOBAHUC U OIITUMHU3ANUA TCINIOOHCPICTUICCKUX CUCTCM

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

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

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

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Howmep
paszena

Nunexc
KM:

KM-

KM-

KM-

KM-

Paznen nuciumineb!
Henens

KM:

11
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MO[[GJIPIpOBaHI/Ie " OIITUMU3alus ITPOU3BOACTB
MCTAJUTYPIUICCKOI'O koMOnHaTa «ONTUMET)

11

AHanm3 Npou3BOJICTB METAILTYPrUY€CKOTO KOMOMHATA.
[TocTaHoBKa 3a/1auyl ONTUMH3AIUHU C YUETOM Pa3IUUHbIX
TEXHOJIOTHI ¥ KPUTEPUEB ONITUMU3AIIUU

Matematuueckasi MOJieib MPUBOAHON Ta30TypOMHHON
YCTaHOBKH

2.1

Paccmotpenue cucremsl npuBonnoil I'TY. CocraBnenne
rpaduueckoil cxeMbl U OalaHCOBBIX YPaBHEHHI.
Onpenenenne 4nciia ONTHMUA3HPYEMBIX TapaMETPOB

Marematuueckas MOZCIIb IEPEPACTIPCACIICHUA TCILIA
TPCOIMX U HArp€BacMbIX TCIJIOBBIX ITIOTOKOB CIIOKHOH
CHCTEMBI TEIUIOOOMEHA

3.1

Huckpernas ontumusanus. CioxHas cucteMa Termioo0MeHa.
OBpPUCTUYECKHUN NTOAXO0]

Maremaruueckast MoJIeTb a0COPOIIMOHHOM XOJIOIMITHHON
YCTaHOBKH

4.1

PaccmoTtpenue cucrembl AOcopOIIMOHHOM OpoMucTo-
JUTHEBOM XOJI0UIBHON ycTaHOBKU. CocTaBieHue
rpaduyueckoil cxeMbl U OalaHCOBBIX YPaBHEHHI.
Onpeznenenue 4ncia ONTUMU3UPYEMbIX TapaMETPOB.
PaccmoTpeHme BO3MOXHBIX BApUAHTOB pereHepariuu
TEIJIOBON YHEPTUH B paMKaX UCCIIEyeMOIl CHCTEMbI

Bec KM, %:

25

25

25

25
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