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CUCTEMBbI

bJaok:

Baok 1 «/Iucuuniaunsl (MoxyJim)»

Yactb 00pa3oBaTebHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.11.01.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 4,

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

3 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

3 cemectp - 32 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynbranuu

3 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

3 cemecTp - 93,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue

IIpoBepounasi pagora
PacueTHo-rpadgmueckasi padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;

Mocksa 2021




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu MeTuH C.H.
[IpenomaBaTelib WaeHTaukatop R6f0deebe-PetinsN-eb3bc6as C.H. Iletun
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Mucapes O.C.

Waentuduratop

Radb74374-PisarevDS-0915d1ch

J.C. TIucapen

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3B8.HPI€)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

%Mo ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Poranes A.H.

Waentuduratop

Rb956ba44-RogalevAN-6233a28H

(pacmudpoBka
MIOJITIHUCH)

A.H. Poranes

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3B8.HPI€)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOECHHUA [JUMCHUIIJIUHBI.

OcBoenne wmeTonoB aHanmm3a d3PGEKTUBHOCTH DHEPro-H

pecypcoc6epe>i<eHI/151 B TCINIOTCXHOJOTHMYCCKHUX KOMINICKCAX M CHCTEMAax, a TaKKC B O3HAKOMJICHHMH C
nmoaxoaaMu K CO3JJaHHI0 UX IICPCIICKTUBHBIX MOI[CJ'ICﬁ

33[[3‘11/[ AUCHHUIIIMHBI

- OCBOCHHE OCHOBHBIX XapPaKTCPUCTUK TCILNIOTEXHOJIOTHYCCKUX KOMIIJIEKCOB U CUCTEM
IMPOU3BOACTBA B MCTAJUIYPIHH, XUMHUYCCKOH MPOMBIIIJICHHOCTH U JPYIUX OTPACIAX IIPOMBINIJICHHOTO

IIPONU3BOACTBA,

- IpUOOPETEHNE HABBIKOB COBEPILIEHCTBOBAHMSI SHEPIO- U PECYPCOUCIIONB30BaHNUs B
JEUCTBYIOIUX CUCTEMaX IIPOMBIIIIEHHOTO ITPOU3BOICTBA;

- IOJTy4YeHNE HaBBIKOB 0OOCHOBAHUS TEXHUUYECKUX PEIICHUH MPpH pa3padoTke
9HEeprocOeperaroIrx 3J1eMEHTOB TEINIOTEXHOJIOTHYECKUX CUCTEM.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[TK-3 Cnocoben k
pa3paboTke MEpONpUITUN
0 PHEPro- u
pecypcocOepeKeHUI0
CHCTEM 3HEproodecneueHus
Y VICTIOJIb30BAHUS TOTUIMBA
JUTSL IPOMBIIIJICHHBIX
KOMMYHAJTbHBIX
MPEANPUATHI

W -1nk-3 demoHcTpupyet
3HaHWE HOPMATHUBOB TI0
JHEPro- u
pecypcocOepeKeHUI0 CHCTEM
DHEProoOeCIICYCHUS U
WCIIOJIb30BaHUS TOILIMBA JIJIS
MPOMBIIIICHHBIX U
KOMMYHAJIbHBIX TPEIIPUATAN

3HATH:

- I0Ka3aTeu OLICHKU SHEPro3arpar Ha
IIPOU3BOJICTBO MPOLYKIMH B
TEIIOTEXHOJIOTUYECKUX KOMIIJIEKCAX.

YMETh:
- IPOU3BO/IUTH PACUETHI 10 OIIPEICIICHUIO
HOPMATHUBHBIX PACXO0JIOB SHEPTETUYCCKUX
pecypcoB Ha IPOU3BOJICTBO
TEIIOTEXHOJIOIMYECKON MPOTYKIIHH.

I1K-3 Criocoben k
pa3paboTke MEpOnpUITUN
0 PHEPro- u
pecypcocOepekeHHI0
CUCTEM dHeproodecrneueHus
Y MCIIOJIb30BaHMS TOTLJIMBA
JUTSL IPOMBITIICHHBIX U
KOMMYHaJIbHBIX
IPEANPUATUI

NJI-2nk-3 Pa3pabatbiBaet
MEPOTIPUATHSI IO SHEPTO- U
pecypcocOepeKeHNI0 CUCTEM
HEProodecIeueHus u
UCIOJIb30BAaHUS TOIIUBA JUIS
MPOMBIIIJICHHBIX U
KOMMYHAaJIbHBIX MPEANPUATUI

3HATh:
- HaNpaBJICHUS MTOBBIIIECHUS

3¢ (PEKTUBHOCTH IHEPTOUCTIONH30BAHUS B
HSHEPTrOEMKHUX OTPACIIAX MTPOMBIILIEHHOTO
IIPOU3BOJICTBA.

YMETB:
- IPOU3BOJUTB PACYETHI 110 ONPEACIICHUIO

sHeprocoeperaromux 3GpHeKToB SHEPTo- U
pecypcocbOeperatomux 3¢ ¢hexKToB
PEKOMEHAYEMBIX DHEPTO- U
pecypcocOeperaonmx MeponpusITHi.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuuniuHa OTHOCHUTCS K OCHOBHOW Tpo¢)eCCHOHAIbHOW 00pa3oBaTeNbHON MporpaMme
DHeprooOecneueHue npeanpusaTuil. BeicokoTemnepaTypHble mpouecchl 1 yctaHoBKU (nanee — OITOID),
HanpaBneHus: moarotoBku 13.04.01 TerosHepreTHKa M TEIUIOTEXHHUKA, YPOBEHb OOPAa30BaHMsI: BBICIIICE

o0Opa3oBaHue - MarucTparypa.

basupyercs Ha ypoBHE cpeHETO 001ero 00pa3oBaHMsL.

Pe3ynbrarhl 00yueHus, OIY4EHHbIE IPU OCBOEHUH TUCHUIUIMHBI, HEOOXOIUMBI IIPU BBINOJTHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHOMN paboTHI.







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

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora 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 KITP 'K HKKIT | TK P /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OHeprocHabxeHue 22 3 4 - 4 - - - - - 14 - IlodzomogKa K neKyuiemy KOHmpoio:
TETUIOTEXHOJIOTHYECKUX [ToBTOpEeHue MaTepuaa no paszaety
KOMILIEKCOB "JHeprocHabkeHHE TEIUIOTEXHOIOTUUECKIX
11 CxeMsbl 12 2 - 2 - - - - - 8 - KOMILIEKCOB"
TETUIOTEXHOJIOTHYECKUX Camocmoamenvroe usyuenue
KOMIUIEKCOB meopemuueckoz0 mamepuana: N3yuenue
1.2 OO0oO61eHHas cxeMa 10 2 - 2 - - - - - 6 - JIOTIOJTHUTEIBHOTO MaTepHaa o pasjieny
SHEProCcHA0KEHUS "OHeprocHa0XeHHE TEIUIOTEXHOJIOTHIECKIX
TETIOTEXHOJIOTHYECKOT KOMIUTEKCOB"

0 KOMILIEKCA Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpPHEHTHPOBAHBI Ha PEIICHH MHUHU3a/1a4 110
paszgeny "DHeprocHabKeHHe
TEIUIOTEXHOJIOTHYECKUX KOMIUIEKCOB'".
CryneHThl He0OXOAMMO TOBTOPHUTH
TEOpeTHYECKUH MaTepHal, pa3oopaTh MPHUMeEpHI
peLICHUs aHAJIOTMYHBIX 33]1a4. POBECTH
pacyeTsl 110 BapUaHTy 33IaHusI U CeJIaTh
BBIBOJIBL.

H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:
[1], 3-36
2 DHEproeMKOCTh 30 4 - 12 - - - - - 14 - CamocmosmenbHoe uzyuenue
TEXHOJIOTHYECKOH meopemuueckozo mamepuana: Vsyaenue
TIPOJTYKLUH JIOTIOJTHUTENBHOTO MaTepHaia o pas3zierny
2.1 Mertonuka pacuera 16 2 - 6 - - - - - 8 - "DHEepProeMKOCTh TEXHOJIOTUIECKOU

00111e#t SHEPTOEMKOCTH
TEXHOJIOTHUECKOM
MIPOYKIMH Ha IPUMEpe

pOayKIuH"
Iloozomoeka pacuemnvix 3a0anuii: 3a1anus
OPHEHTHUPOBAHBI HA PEIICHUS MHUHM3a1a4 110
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TOIJIUBHBIX pazneny "DHeproeMKOCTh TEXHOJIOTUYECKOM
TEXHOJIOTHYECKHX npoxykuun". CTyaeHTbl He0OX0IUMO
yncen MOBTOPUTH TEOPETHYECKUI MaTepHal,
2.2 OHEeproeMKocThb 14 6 pa300paTh NpUMEPHI PEIICHNS aHATOTHYHBIX
TEXHOJIOTHYECKOH 3aj1ad. IPOBECTU PAcUETHI 110 BAPHAHTY 3aTaHUS
MIPOIYKIUH U CIETATh BHIBOABI.
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[3], 120-185
3 CxeMsbl 24 16 Iloozomoeka K meKyuiemy KOHmMPOJiio:
SHEProCcHA0KEHUS IToBTOpenune maTepuana no paszaeny "CxeMsl
TEIUIOTEXHOIOTHYECKUX 9HEProCHA0KEHHS TEIUIOTEXHOIOTUIECKIX
KOMILJIEKCOB U y4eT KOMIIJICKCOB U Y4eT 3Hepros3arpar Ha
9HeprosaTpar Ha peanu3anuio YHeproHocuTenei”
peanu3aiuio Iloozomogka pacuemuo-zpaguueckozo
SHEpProHOCHUTEIeH 3adanua: B pamkax pacyeTHO-rpayecKoOro
3.1 CxeMsbl 12 8 3a/1aHUsA BBIIIOJIHACTCA PACUET S3HEPIOEMKOCTH.
TETUIOCHAOKCHNUS U 3ajaHue BIOIHACTCS HHANBUAYAIBHO 110
napocHaOxenus TTK BApUAHTAM.
3.2 CxeMsbl 12 8 Ilo020moeKa K KOHmMPOIbHOU padome:
IIEKTPOCHAOKEHHS N3yyenne marepuaioB no paszaery CxeMsl
TTK SHEPTOCHA0KEHHS TETUIOTEXHOJIOTHUECKUX

KOMIUJIEKCOB M YU€T JHEepro3arpaT Ha
peanu3alyio SHePTOHOCUTENEH U TOATOTOBKA K
KOHTPOJIBbHOI! paboTe

Ilo020mo6Ka K npaKmuuecKum 3aHAmuiIm:
W3yuenne maTepuana mno paszaeny "Cxemsl
9HEPrOCHAOKEHUS TEIUIOTEXHOIOTTISCKIX
KOMILJICKCOB U Y4eT 3Hepro3arpar Ha
peanu3aluio 3HeproHocuTeNe" noAroToBKa K
BBITTOJTHEHUIO 3aJJaHUH Ha MMPAKTHYECKIX
3aHATHUIX

Camocmoamenvnoe uzyuenue
meopemuueckozo mamepuana: zyuenve
JIOTIOJTHUTEIFHOTO MaTepuaa Mo pa3aeny
"CxeMbl SHEPTOCHAOKEHHSI
TETMJIOTEXHOJIOTHIECKUX KOMIUIEKCOB U yUeT
JHEPro3aTpaT Ha peaTU3aIHIo
SHEproHocuTenen"”




Iloozomoeka pacuemmusix 3ad0anuii: 3anaHus
OpPUCHTUPOBAHBI HA PEIICHUS MUHHU3a1a4 110
pazzaeny "CxeMbl 3HEProCHAOKCHHUS
TETJIOTEXHOJIOTHYECKUX KOMIUIEKCOB U y4eT
SHEPro3arpaT Ha peatn3aluio
sHeproHocurener”. CTyIeHTH He00X0AUMO
MOBTOPUTH TEOPETHUCCKUIN MaTepHall,
pa3o0parh NpUMepbl PEIICHHsT AHATTOTHYHBIX
3aj1a4. IPOBECTH PACUYETHI 10 BAPHAHTY 3aaHUsI
U CJeNaTh BLIBOAEL. B KauecTBe 3agaHus
HCTIONB3YIOTCS CIACIYIONIUE YIPAKHCHUS:
H3zyuenue mamepuanog 1umepamypHslx
UCHOYHUKOG:

[4], 65-123

be3orxonHble cucTeMbl
IIPOMBIIIJICHHBIX
peanpUATHH

32

12

16

4.1

Be3oTxoaHocTh
KOKCOBOTO
TIPOM3BOJICTBA

16

4.2

lasromsaepHas cxema

YTHITU3AIIH TETUIOTHI
OTXOIAIIUX

KOHBEPTEPHBIX Ta30B

16

Iloozomoska K mekywiemy KOHMPOJI0:
IToBTOpEeHue MaTepuana no pasaeny
"Be30TX01HbBIE CUCTEMBI IPOMBILLIEHHBIX
npeanpusTHii”

Ilodzomoeka pacuemno-zpaguueckozo
3adanusa: B paMkax pacueTHO-TpaUIecKoro
3aJJaHHs BBITIONHACTCS Pa3paboTKa CXEMBI
6e30TXx01HOM TexHOJIOTHH. [ pa3paboTKu
0€30TX0/IHOM TEXHOJIOTHUHU BBIIOJIHIIOTCS
MIpeIBapUTENIbHbIE PACYETh OCHOBHBIX
Mmokasarejei, 3aJaHue BBLIIOIHSIETCS
VHIUBUAYAIBHO TIO BapUAHTAM.
IloozomoeKka K ayOumopHbIiM 3aHAMUAM:
[IpopaboTka JreKuu.

Iloozomoexa Kk KOHmMPOIbHOUL pabome:
Wzydenne MaTepHuaioB Mo pas3uery
Be3oTxomHBIE CHCTEMBI IPOMBIIILUICHHBIX
MPEeANPUSITHIA U TOJTOTOBKA K KOHTPOJIbHON
pabore

Iloozomoeka K npaKmuyecKum 3aHAmuIm:
M3yuenne marepuana o pasaeny
"Be30TxX0IHbBIe CUCTEMBI IPOMBIIIIICHHBIX
MPEaNpUATHN" TOTOTOBKA K BBITIOJIHCHHIO
3aJlaHui Ha MMPAKTUIECKUX 3aHATHIX
CamocmoameibHoe usyuenue




meopemuueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIHLHOTO MaTepuana o pa3aeny
"Be30TX0IHbIE CHCTEMBI MPOMBIIIUICHHBIX
peanpusTHiA"

Tloozomoexa pacuemnvix 3a0anuii: 3a1aHus
OpMEHTHUPOBAHBI Ha PEIICHNS MHUHN3aa4 110
pa3zneny "be30TXomHBIE CHCTEMBI
TIPOMBINIICHHBIX Tpeanpuatuii". CTyaeHTH
HEO0XOIUMO TOBTOPUTH TEOPETUICCKUN
MaTepual, pa3o0paTh MPUMEPHI PEHICHUS
aHAJIOTHMYHBIX 3a]]a4. IPOBECTH PacyeThl 0
BapUaHTY 3aJ]aHusI U CJIENIaTh BBIBOJIBL.
H3yuenue mamepuanog 1umepamypHslx
UCHOUHUKOB:

[2], 12-18
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 16 - 32 0.5 60 335
Hroro 3a cemecTp 144.0 16 - 32 2 - 0.5 935

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymmii koHTposb; [TA — npomexyTrouHas

aTTeCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Dnepeocnaborcenue meniomexnoi02UYecKux KOMnIEeKcos

1.1. CxeMbl TEMIOTEXHOJOTNYECKUX KOMILIEKCOB
TennoTexHoIorn4ecKkue KOMIUIEKChl YEPHOU METAJLUTypruu. TeIuioTeXHOJOTNYECKUM KOMILIEKC

[BETHOM METaJTyprHH.

1.2. O6o0mIeHHas cxeMa SHePrOCHA0KEHUS TETUIOTEXHOJIOTHIECKOTO0 KOMITIICKCa

DJIeKTpOCHAOKEHHE TETUIOTEXHOJIOTUYECKOTO KOMILJIEKCA. TemnocHaOxeHue
TETUIOTEXHOJIOTUYECKOTO KOMILJICKCA. [Tapocuabxenune OnexTpocHabKeHHe
TETUIOTEXHOJIOTMYECKOT0 KOMITIeKca. ['a30CHa0KEeHNE TeIUIOTEXHOJIOTHYECKOT0 KOMILIEKCa.

2. Dnepzoemxocms mexHoa02udeckou npooYKyuu

2.1. Meronuka pacuera oOIIei SHEPrOeMKOCTH TEXHOJIOTMYECKOH MPOAYKIIMU Ha IPUMEpe
TOIUTMBHBIX TEXHOJOTHUECKUX YUCET
[lepBuunas oueprus. IlpomsBoanas »Heprus. CKpbITas dHeprus. DHEPrus BTOPUUHBIX

pecypcoB.

2.2. DHEpProeMKOCTh TEXHOJIOTUYECKON MPOTYKLIUU
3aTpaTtbl JHEPrud Uil TPOU3ZBOACTBA JHEPrOHOCHUTENIEH U CXEMbl DHEProcHAOKEHUS
MPOMBILUIEHHOTO MPEANPUATHA. 3aTPaThl YEJIOBEYECKOTO TPY/1a B SHEPT€TUUECKOM UCUUCIICHUU.

3. Cxemwi 3H€DZOCHG69iC€Hu}i menjlomexHo102Uu4eCKUX KOMNiaeKcos u yuenit anepz2o3ampant Ha
peaiusauuro 3H€p20HOCum€]Z€ZZ

3.1. Cxewmsl TerocHa0xeHus u napocHadxenust TTK
Cxembl TemiocHaOxeHus. Cxembl mapocHaOxeHHs. METOAMKH pacyeToB HHEPrOEMKOCTH
TEIJIOBOM SHEPIUH.

3.2. Cxemsl anexkrpocHabxkenus TTK
CxeMbl 3n1ekTpocHa0keHusl. MeTOIMKH pacueTOB SHEPTOEMKOCTH JIEKTPUUECKOM SHEPTUH.

4. Bezomxoonbvie cucmembi NPOMbIULIIEHHbIX npednpuﬂmuﬁ

4.1. be30TX0AHOCTh KOKCOBOTO ITPOU3BOJICTBA
TermIoTeXHOIOrNYECKNI KOMIUIEKC TPOU3BOJICTBA KOKCa. CXeMa OYMCTKH KOKCOBOTO rasa.

4.2. 'azronpaepHas cxema yTHIN3aluK TEIUIOThl OTXOAAIIUX KOHBEPTEPHBIX I'a30B
[Ipobnema yTWINM3alLUMU KOHBEPTEPHBIX ra3oB. llepcrekTHBHBIE CHOCOOBI  YTHIIM3ALUHU
KOHBEPTEPHBIX ra3oB.

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. OmpenenuTh 3HEPrOEMKOCTh XOJIOJHOKATAHHOTO JKEJIE3HOTO JICTA, TPOU3BOANMOTO
MPOMBIIIJICHHBIM TEIUIOTEXHOJIOTMYECKUM KOMIIEKCOM IPU UCIIOJIb30BaHMH MapTEHOBCKOTO
croco6a Mpon3BOJICTBA CTANH,;
2. OnpenenuTb YHEProEMKOCTh X0JIOTHOKAaTaHHOTO YKEJIe3HOT0 JINCTA, TPOU3BOIUMOTO
MMPOMBIINIJICHHBIM TCIIJIOTEXHOJIOTHYCCKHUM KOMITJICKCOM ITPH UCITIOJIB30BAHNH KOHBEPTCPHOT'O
crioco0a MpoU3BOCTBA CTAJIH;
3. Hpe}ICTaBI/ITB BAapuaHT CHUXKCHUA OTXOO0B IIPH MMPOU3BOJCTBC KOKCa IMMPH UCITIOJIb30BAHUN
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CYXOro croco0a TyImeHHs KOKCa, OICHUTh BO3MOXXKHOE CHUKEHHE YHEPTOEMKOCTH;

4. IIpoBecTH aHAIM3 OTXOJI0B MPOU3BOJICTBA, MPUBEJICHHBIX K 1 T. MOITy4yaeMoro
XOJIOJHOKATaHOTO JINCTA B pACCMAaTPUBAEMBbIX CXEMaX, AaTh OLICHKY 110 KOJIUYECTBY
IIPOU3BOJUMBIX OTXOJOB 10 CPABHEHUIO C TIOJy4aeMOU IPOLYKIIMEH;

5. Ha ocHoBaHMU C(OPMHUPOBAHHOM «I1€PCIIEKTUBHOI» CXEMbI OIPEAETUTh YHEPrOEMKOCTh
XOJIOZHOKATaHOTO KEJIE3HOTO JINCTA;

6. ChopMHUpOBATh «IIEPCTIEKTUBHYIOY» CXEMY MPOMBIIIJICHHOTO TEIUIOTEXHOIOTUYECKOTO
KOMIUIEKCA POU3BOCTBA XOJI0JHOKATAHOI O XKEJIE3HOT0 JINCTA;

7. IlpencraBuTh BapUaHT CHUKEHUS OTXOJO0B IIPY IIPOU3BOJICTBE KOHBEPTEPHOU CTANIN IIPU
YTHIIM3AaLUNA KOHBEPTEPHBIX I'a30B, OLICHUTh CHI)KEHUE YDHEPIOEMKOCTH.

3.4. Tembl 1a060paTOPHBIX padoT
HE TPEYCMOTPEHO
3.5 KoncyabTanuu

Texywui koumpoas (TK)

1. Koncynpranuu HampaBlieHbl Ha MOJIyY€HHUE WHAUBUAYAIBHOTO 33aJaHUS AJIsS BBHIIOIHEHUS
KOHTPOJIBHBIX MEPONPUITHI 1O pa3aeny "DHEeprocHaOXeHUE TETUIOTEXHOIOTUYECKUX
KOMILJIEKCOB"

2. KoHcynbranuu HanmpaBlIeHbI HA MOJYYCHUE WHIAWBUAYAIBHOTO 3aJIaHUS JJIS BBHITIOJHEHUS
KOHTPOJIBHBIX MEPOIPUATUI 10 pa3aeiny "IDHeproeMKOCTb TEXHOIOTUUECKOU MPOAYKIIMH"

3. KoHcynbranuu HampaBJICHBl Ha MOJTYYCHHE WHIUBUIYATHHOTO 3a/JaHUS ISl BBITOJHCHUS

KOHTPOJIBHBIX MEpOIPUATUN o pazneny "Cxembl HYHEPrOoCHA0KEHUS
TEIUIOTEXHOJIOTMYECKUX  KOMIUIEKCOB M y4YeT BJHEeprosarpar Ha  peaju3alulio
sHeproHocuresnen"

4. KoHCynbTallUM HaIpaBJIEHbl Ha MOJTYYEHHE WHIUBUIYAIbHOTO 3a/aHUs JUIsSl BBITOJIHEHUS
KOHTPOJIbHBIX MEpONPUATHI MO pas3zneny "be3oTXomHble CHCTEMBI MPOMBIIIIEHHBIX
npeanpusThil”

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3armiaHupOBaHHbIE PE3YJIbTaThl 00YUYEHHUS 110

Howmep paznena
JTUCHUTLITUHEI (B

OueHo4YHOE CPEACTBO
(TUII 1 HAUMEHOBAHUE)

Kongl
TUCIUILTNHE COOTBETCTBUH C
WHMKATOPOB
(B COOTBETCTBUH C pa3eiioM 1) n.3.1)
1234

3HaTh:
MOKa3aTeIH OLIEHKU YHEpPro3arpar Ha IPOU3BOJICTBO V-1 + TectupoBanue/IHeprocHad eHHe
MPOAYKIIUH B TETUIOTEXHOJIOTHYECKUX KOMILJIEKCAX TEIUIOTEXHOJIOTMYECKIX KOMITJICKCOB
HampaBJieHUs MOBBIICHUS () PEeKTUBHOCTH TectupoBanue/CxemMbl JHEProcHAOKEHUS
HHEPTOMCIIONIB30BAaHMS B YHEPIOEMKHX OTPACIISIX N-2nx-3 + TEIUIOTEXHOJIOTUYECKIX KOMIUIEKCOB M YUET
MIPOMBIIIIJIEHHOT'O MTPOU3BOJICTBA HHEpPro3aTpaT Ha peasln3alfio SHEPTOHOCUTETICH
Ymersb:
MIPOU3BOIUTH PACUETHI TI0 OMPEISIICHUI0 HOPMAaTHBHBIX [TpoBepounas paboTa/DHEProeMKOCTh
Pacxo0B SHEPTETHUECKHUX PECYPCOB Ha MPOU3BOJICTBO NA-1nk-3 + TEXHOJIOTHYECKON MPOAYKIIUU
TEIUIOTEXHOJIOTMYECKON MPOTYKIINU
MIPOU3BOIUTH PACUETHI 11O ONPEACTICHUIO PacuetHo-rpaduueckas pabora/Pacuernoe 3a1anue ¢
sHeprocoeperaromux 3GhHEKTOB YHEPro- U V-2 + pa3paboTKOI 0€30TXOAHBIX CHCTEM MPOMBIILIEHHBIX

pecypcocOeperatonux 3pHeKToB PeKOMEHyEeMbIX
HHEPro- U pecypcocOeperaronmx MepOIpUITHI

MpEATPUATUI
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHEBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. CxeMbI SHEProCHA0KECHHSI TETIIOTEXHOJIOTHYECKUX KOMIUIEKCOB U yUeT SHepro3arpar Ha
peanu3anuio dHepronocutenei (TectupoBanue)
2. DHEepProeMKoCTh TexHoJorndeckoi mpoaykmnun (IIpoBepounas padora)
3. DHeprocHa0kXeHUE TeIUIOTEXHOJIOrHUeCKuX KomiuiekcoB (TecTupoBanue)

®opma peanuzanmu: [TuceMennas padbora
1. PacuetHoe 3amanue ¢ pa3pabOTKOM OE30TXOHBIX CUCTEM MPOMBIIIICHHBIX MTPEANPHITHI
(PacuetHo-Tpadmyeckas pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIIINHBI ABJISICTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp Ne3)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW» Ha ocHOBaHMU CEMECTPOBOM M 3K3aMEHALIMOHHOM COCTABIISIFOLIUX.

B numiom BeICTaBIsIeTCS OIICHKA 3a 3 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Mopo3os, U. I1. PacueT TemoBbIX cXeM yCTaHOBOK IIPH NepepadoTKe CyIbPHUIHBIX
KOHIIEHTPATOB : y4eOHO-METOANYECKOe 1ocobue mo Kypey "TennoTeXHonornueckue KOMIUIEKCh U
6e30TxoaHbIe cucTeMbl" o Hanpasnenuto "Ternnosnepreruka” / U. I1. Mopo3os, B. H. Ky3emus,
A. B. bypmakuna, Har. uccnen. yu-t "MOU" (HUY"MBHU") . — M. : U3g-Bo MDU, 2016 . — 44 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8203;

2. A. A. ®arocToB- "YTHIN3AIM IPOMBILIUIEHHBIX OTXOJI0B U pecypcocOepekeHHe: OCHOBHI,
KoHuenuu, Metofsl", M3narensctBo: "Undpa-Mmxenepus", Mocksa, Bonorna, 2019 - (273 ¢.)
https://biblioclub.ru/index.php?page=book&id=564853;

3. JIucuenko, B. I'. Bpamaromuecs rneuu: TeaoTeXHNUKA, ynpaBieHUe U 3kosiorus. B 2 ku. Kn.1. :
cnpaBoyHoe uzganue / B. I'. Jlucuenxo, 5. M. lllenokos, M. I'. Jlagsiruues . — M. : TennoTexHuK,
2004 . — 688 c. - ISBN 5-9845701-7-3 .;

4. Jlucuenko, B. I'. AnbTepHaTUBHAS METATyprus: IpoOIeMbl JIETHPOBAHUS, MOJICIbHBIE OLIEHKU
s dexrusaoctu / B. I'. Jlucuenxo, H. B. ConosseBa, O. I'. Tpodumosna ; Pen. A. M. IIpoxopos . —
M. : Tennorexuuk, 2007 . — 440 c. - ISBN 5-9845704-1-6 ..

5.2 JIunieH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";
2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;
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3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
4. Maitna BugeoxondepeHIum.

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIHOHHO-
CIPABOYHbIE CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J11M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. baza nannbix Web of Science - http://webofscience.com/

5. ba3za mannbix Scopus - http://www.scopus.com
6. Kypnaa Science - https://www.sciencemag.org/
7. Dnexkrponnas oudmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, Ocnamenne
HaAaMMCHOBaHUE
YueOunie ayauropun s | 11-206, JlekunonHas
MIPOBEJICHUS JIEKIIMOHHBIX ayIuTOpus
3aHATUN U TEKYIIETO
KOHTPOJIA
Y4eOHbIC ayAUTOPHH IS 111-205,
MIPOBEJICHUS TPAKTUYECKUX KommbrotepHsiit
3aasatuii, KP u KII KJIacc
Y4eOHble ayIUTOPUU AJIs [11-205,
[IPOBEICHUSA KommnsrorepHslii
MIPOMEKYTOUYHOM aTTeCTAINH KJIAcC
ITomerienus mist HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITENTLHOUN pabOTHI KomnbrorepHslii MMCbMEHHBIN, BEIIANKa JI OJCXKIbI,

YUTAJILHBIN 3aJ1

KOMIIBIOTEpPHAS CETh C BBIXO/I0M B
HHTepHeT, KOMIBIOTEP IEPCOHAIBHBIN,

IIPUHTEDP, KOHIULIHOHED

ITomentenus miis
KOHCYJIbTUPOBAHMS

1I-206, JleximonHas
ayJIUTOPUS

[TomemeHus s XpaHeHUS
o0opy0oBaHus U y4eOHOTO
WHBEHTap

I-107, Apxus
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TermIoTexHoJIOrHYeCKME KOMILICKCHI U 6630TXOI[HI>I€ CHUCTCMbI

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-4

DHeprocHabKeHUE TEIJIOTEXHOJIOTHYECKNX KoMIUIekcoB (TectupoBanue)
DHEpProeMKoCcTh TexHonoruueckoi npoaykmuu (IIpoBepounas padora)

CxeMbl 53HEprocHa0KeHHsI TEIIOTEXHOJIOTMUYEeCKUX KOMIIEKCOB U Y4YeT SHepro3aTpar Ha
peanu3anuio s3uepronocureneit (TecrupoBanue)

PacuetHoe 3aganue ¢ pa3paboTKoN OE30TXOIHBIX CHCTEM MPOMBIIIICHHBIX PEANPUITHI
(Pacuerno-rpaduueckas pabora)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Wunekc KM- | KM- | KM- | KM-
Howep Paznen aucuummHbl KM: L 2 3 4
paznena Henens 5 10 15 16
KM:

1 DHeprocHabKeHUE TEMI0TEXHOJOTHYECKHX KOMILUIEKCOB
11 CxeMbl TEIIOTEXHOJIOTMYECKHX KOMILIEKCOB +
19 O06001IeHHAsT cCXeMa SHEPTrOCHA0KCHHSI N

] TEIIOTEXHOJIOTUYECKOI0 KOMIUIEKCa

2 DHEProeMKOCTh TEXHOJOTHYECKON MTPOAYKIINU
21 Meronurka pacdera o01Iel S3HEPrOeMKOCTH TEXHOJIOTMUECKON +

' IPOAYKIIMH HA TIPUMEPE TOTUTMBHBIX TEXHOJIOTHIECKUX YUCETT
2.2 DHEProeMKOCTh TEXHOJOTUUYECKON MTPOAYKIINU +

CxeMbl 3HeprocHabKeHHs TEMIOTEXHOIOTUYECKUX
3 KOMIUIEKCOB U yY€T 3HEpPro3arpaT Ha peaqnu3alnio
DHEPrOHOCUTENEN

3.1 Cxempl TeruiocHa0xeHus U napocHadxenust TTK +
3.2 Cxewmsl anekTpocHaOx)eHust TTK +

4 be3oTxomHbIe CHCTEMBI TIPOMBIIIIICHHBIX TPEANPHUSITAN
4.1 be30TX0AHOCTh KOKCOBOTO MPOU3BOCTBA +
42 ["asronpaepHas cxeMa yTHIIM3alUH TeTUIOTHl OTXOASIINX +

' KOHBEPTEPHBIX ra30oB

Bec KM, %: | 20 | 20 20 | 40

14




