MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noarorosku/cnenuaiabioctsh: 13.03.01 TeniooHepreTnka u TEMJI0TEXHHKA
HaumenoBanue o0pa3zoBare/ibHOi nporpammbl: IlpoMblnieHHAs TEMJI09HEPreTUKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
TEINVIOODHEPTETUYECKUE CUCTEMBbBI U DHEPT'OBAJIAHCBI
INPOMBIIIIJVIEHHBI X HPE)IHPI/IHTI/Iﬁ

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.09.03

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IIAHY:

144 yaca

Jexnun

6 cemecTp - 28 yaca;

IIpakTnyeckue 3aHATHSA

6 cemectp - 28 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynabranuu

6 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

6 cemecTp - 85,5 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTrupoBanue
IIpoBepounas pa6ora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

6 cemectp - 0,5 yaca;

Mockga 2024




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

; ’ Bnageneyu JKurynuHa E.B.

[IpenomaBaTelib * Mol ¢ NaerTbnratop R5Td1428e-ZhigulinaYV-83716Tea E.B. XXurynuna
COI'TACOBAHO:

MNMognucaHo anekTpoHHoM nognuceio $rE0Y BO «HUY «M3U»
P%,KOBOHHTCHB o CseneHva o snagensue L3N M3K A.H.
V) pagoBaTeHLHOH ploc e Bnageneyu LenrnHckmnm A.4. o
HpOFpaMMBI * MO ¢ WaenTudmKaTop Rf4e216f4-ShelginskyAY-88390ed LHGHFHHCKI/H/I

MNopnucaHo 3NeKTPOHHO| nognuceio $TEOY BO «HHUY «M3U»

CeeneHuna o enagensue L3N M3aKU IO B

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

Bnaaeney

Asopoeckui HO.B.

WaenTndukatop

H7e35b260-YavorovskyYV-dabb149

SIBOpOBCKHI




1. HEJIM U BAJAYU OCBOEHM S TUCIHUAIIJINHBI
Lenr ocBoeHMsl IHCHUIVIMHBI. UW3YYCHHWE CTPYKTYphl W  NPUHIMIIOB  IOCTPOCHUS
TEIUIOPHEPTETHYECKONH CUCTEMBI TPOMBINUICHHOTO MPEINPHUSITHs, 3aKOHOMEPHOCTEH M XapaKTepHBIX
OCOOCHHOCTCH ee (PYHKIMOHHPOBAHMS, a TaKKe COCTAaBJICHHE W aHAJIU3 DJHEPreTHYCCKUX U
IKCEPreTUIecKrX 0aTaHCOB Pa3IUYHOTO HA3HAYEHUS U BUJA, C IEIBI0 KAYECTBEHHON U KOJMYECTBEHHOM
OIICHKH COCTOSIHHSI SHEPIeTHYECKOTO X035IMCTBA U YHEPTOUCITOIb30BAHHMS.
3agauu JMCHMILINHBI
- MO3HAKOMUTHCS C MPUHIUIIAMH ITOCTPOCHHSI TEIUIOIHEPIETHUSCKON CHCTEMBbI IPOMBIIIICHHOTO
PEIIPUITHSI, €6 0COOCHHOCTSIMH, MPOOIEMaMH U CIIOCOOAMH UX PEIICHHS,
- 1aTh nH(pOpMAIKIO 0 crtocobax M BUAaxX cO0pa HEOOXOAUMON HH(POPMAIIMH JIJIsi COCTABJICHHS
9HEProOaaHCOB;;
- Hay4UTh aHAJIM3UPOBATH IMOJTYYCHHBIC PE3YJIBTAThl COCTABICHUS YHEProOaIaHCOB JJIs OLICHKH
(aKTUYECKOTO COCTOSIHUS YHEPTOUCIIONB30BAHUS HA TIPEIIPUATHH,
- PacCCMOTPETh KJIACCU(HUKALUIO SHEPIETUICCKUX 0AJTaHCOB, IPHHIIMITEI 1 OCOOSHHOCTH UX
COCTaBJICHMUSL.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAaHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi

KOI[ N HAMMCHOBAHUC KO}I U HAUMCHOBAHUEC 3al'lJ'IaHI/Ip0BaHHI)Ie pe3yJabTaThl Oﬁy‘leHI/lﬂ
KOMIICTCHIIMU HHAUKATOPA TOCTUKCHUS
KOMIIETCHIINHN

I1K-3 Cnocoben N/1-1nk-3 obecieunBaet 3HATh:
y4acTBOBATh B KOHTPOJIb COOITIOACHUS HOPM - TUTIOBBIE METOIMKHU TTPOBEICHUS
SKCIUTyaTaluy pacxojia BCcex BHIOB pacyeToB U MPOCKTUPOBAHUS PJICMEHTOB
IPOMBIIIEHHBIX U IHEPropecypcoB 000py1I0BaHUS U OOBEKTOB ACATEIHHOCTH
KOMMYHaJIBHBIX (cucTeMm) B IIEJIOM C UCIIOJIb30BAaHUEM
TEIUIOPHEPTETUYECKUX HOPMAaTUBHOM TOKYMEHTAllUU U
CHCTEM M KOMILIEKCOB COBPEMEHHBIX METOOB MOUCKA U

00paboTku uHpoOpMaLnu;;

- METOJIMKH COBEPILIEHCTBOBAHUS
TEXHOJIOTUH NPOU3BOJICTBA;;

- nH(GOPMAIMOHHbIE TEXHOJIOTUH, B TOM
YHCJIe COBPEMEHHBIE CPECTBA
KOMIIbIOTEPHOM rpaduku B cBOEH
MpeIMETHOM 00J1acTH..

YMETh:
- pa3pabaThIBaTh MEPONPHUATHS 11O

COBCPHICHCTBOBAHHWIO IMTPOU3BOACTBA.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JuctunnuHa OTHOCHUTCA K OCHOBHOM TmpodeccrmoHanmbHON 00pa3oBaTelbHON MpOrpamMme
[Ipombrmnennass  TeruodHepretuka (manee —  OIIOIN), wampasnenus mnoarotoBku — 13.03.01
TennosHepreTrka U TEIIIOTEXHUKA, YPOBEHh 0O0pa30BaHuUs: BhICIIEe 00pa3oBaHue - OaKkalaBpuar.

baszupyercs Ha ypoBHE cpeHETO 001ero 00pa3oBaHMsL.

Pe3ynbrarhl 00yueHus, MOTy4EHHbIE IPYU OCBOEHUH UCUUIUIMHBI, HEOOXOIUMBI IPU BBITTOJTHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




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 POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
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 Tennosnepreruueckas 14 6 4 - 4 - - - - - 6 - Ilodzomogka K ayOumopHvlm 3aHAMUAM:
cucrema (TOC) [TpopaboTka JeK1nH, BBIOJIHEHHE U
MIPOMBILIJIEHHOTO MOJIrOTOBKA K 3amuTe jJab. padoTh
npeanpustus (I111) u ee CamocmoamensHoe usyuenue
XapaKTepUCTHKA meopemuueckozo mamepuana: N3ydenne
11 Oomrast 14 4 - 4 - - - - - 6 - JIONOJIHUTENILHOTO MaTepuaia o pasaeny
XapaKTEepUCTUKA "TemnosHepreruueckas cuctema (TOC)
TETUIOPHEPTeTHUECKOM npoMeinuierHoro npeanpuatust (I111) un ee
u XapakTepucTuka'
9HEProTEXHOJIOTHYECKO H3yuenue mamepuanog 1umepamypubix
i cucrem (TOC u OTC) UCHOYHUKOG:
MIPOMBIIIJIEHHBIX [1], m.1-2
npexnpustai (I111). [2], m.1-2
[3], m. 1-2
2 BuyTtpenHue 20 6 - 6 - - - - - 8 - Ilodz0mogKa K ayoumopHsim 3auamusm:
9HEPropecypchl U UX [TpopaboTka JeKnH, BBIOJIHEHHE U
UCIIOJIb30BaHKE B MOJICOTOBKA K 3amute jab. paboThl
cucremax Camocmoamenvroe usyueHue
TETUIOHEPTOCHAOKEHN meopemuyueckozo mamepuana: Vzyaenne
s II1 JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
2.1 Buyrpennue 20 6 - 6 - - - - - 8 - "BHyTpeHHUE 3HEpropecypechl U HX
9HEPropecypchl U UX UCTIONIb30BAaHHUE B CUCTEMAxX
HCIIOJIb30BAaHUE B TeruiodHeprocHadxenus 111"
cucTeMax H3yuenue mamepuanog 1umepamypHsix
TEIUIOPHEPrOCHA0XKEHN UCOYHUKOG:
st TITT [2], n.4-8
3 TOC IIT 38 10 - 8 - - - - - 20 - Ioozomoeka Kk ayoumopHvim 3anamuam:
METaJTyprudecKkoro ITpopaboTka JIeKIIMH, BBIOJIHEHHE U
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KOMOMHATA C ITOJHBIM

MOJITOTOBKA K 3aluTe J1a0. paboThI

TEXHOJIOTUYECKIM Camocmoamenvroe usyuenue
LUKJIOM. meopemuueck020 mamepuana: VIsyaenue
OHeprobaIaHCcH JIOTIONTHUTEIHHOTO MaTeprana 1o pasaery "TOC
3.1 TOC IIT 38 10 - 8 - 20 - I1IT meTanmyprudeckoro KOMOMHATa C OJIHBIM
METaJUTyPrHYECKOTO TEXHOJIOTHYECKUM IIMKIOM. DHeprodanancs”
KOMOHMHATa C MOJTHBIM H3yuenue mamepuanog 1umepamypHbix
TEXHOJIOTHYECKIM UCIOYHUKOG:
IIUKIIOM. [2], .3
OHeprobaIaHCcH
4 T'oproune u TemnoBEIe 36 8 - 10 - 18 - Ilo0zomoeKa K ayOumopHvlm 3aHAMUAM:
BOP. Metoast IMpopaboTka JeK1nH, BBIOJIHEHHE U
CBeJIeHUs OaJIaHCOB. MOJIrOTOBKA K 3amure jJab. padoTh
4.1 I'oproune u TenyoBkie 36 8 - 10 - 18 - Camocmosamenvnoe usyuenue
BOP. Metoast meopemuuecko20 mamepuana: Visyuenue
cBelleHHs OalaHCOB JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
"T'oproune u TeroBsie BOP. Metoab! cBeneHus
OamaHcoB."
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 1440 28 - 28 0.5 52 335
Hroro 3a cemecTp 144.0 28 - 28 2 - 05 85.5

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHtyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBslie KOHCYIbTallMK MO pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymmii koHTposb; [TA — npomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Tennoonepzemuueckas cucmema (TIC) npomviuiiennozo npeonpusmus (I11) u ee
Xapakmepucmuxka

1.1. OGmiast XxapaKTepUCTUKA TETUIOHEPTETUYECKON U dHeproTexHoiorudeckoit cucrem (TOC u
OTC) npomeiuienubix npeanpustuit (I11T).

OO0mias xapakTepUCTUKA TEIUIOPHEPreTHUecKo u 3HeprorexHosorudeckoin cucrem (TOC u
OTC) npomemuiennbix npemnpusatuit  (I11). 3magenme TOC IHI mna  sddextuBHOTO
UCTIOJIb30BAaHUS TOIUIMBHO-3HEpreTHueckux pecypcoB (TOP), ux kmaccuduxanus. PannonamsHOoe
noctpoenue TOC I1I1, kak oauH U3 MyTel S5KOHOMUU SHEPTOPECYPCOB..

2. Brympennue anepeopecypcbl 4 ux UCHOIb308AHUE 8 CUCINEMAX menﬂOSHEDZOCHa&?iCEHu}Z Vo

2.1. BHyTpeHHUEe YHepropecypchl M UX UCIOJIb30BaHUE B CUCTEMaX TEIJIOPHEPTrOCHA0KEHHS
[T

[Tonstue BHyTpeHHHX 3Heprerudeckux pecypcoB (BOP) IIII. OcobeHHOCTH HCHONB30BaHUS
BOP, ux osHeprernueckuil moTeHIMaN. [Oproyrie M TEIUIOBbIE BHYTPEHHUE SHEPTrOPECYPCHI.
OnpeneneHne S5KOHOMHMM TOIUIMBA IPU HCHOJNB30BaHUM TeIIOBbIX BOP. DkxoHomuyeckas
3¢ (HeKTHBHOCTH UCTIOIB30BaHuSI BOP..

3. TOC I memannypauuecko20 KOMOUHAMA C NOJHbIM MEeXHOA0SUYECKUM UUKIAOM.
Duepzobanaucoi

3.1. TOC IIII MeTamnypruueckoro KOMOMHaTAa € HOJIHBIM TEXHOJIOTHYECKUM IIUKIIOM.
DHeprobdanaHchl

CrpykTypa  TEIUIOPHEPreTHYECKOM W  HHEProTeXHOJOIMYecKOM cHcTeM  KOMOHMHATa.
OHepreTuyecKue XapakTepUCTUKN OCHOBHBIX MTPOU3BOJICTB (KOKCOXUMUYECKOE, arJIOMEPALlMOHHOE,
JIOMEHHOE, CTaJlelylaBUIIbHOe, TpokaTtHoe). [IpuHUIMOBI cocTaBieHHs TEMJIOBOro OanaHca.
Crtpykrypa TemioBoro OanaHca HOpeanpHsITHi, ero BuIbl. TemioBoil OamaHc mnoTpeduTenei
TeroThl. [lapoBoif M KOHJEHCATHBIM OanaHChl MpennpuaTus. TerioBol OajgaHc MPEANpPUSATHS C
COOCTBEHHOW KOTeJIbHOW. Pacxombl TEMIOTHI Ha TEXHOJOTHYECKHWE HYXKIbl, OTOIUICHHE,
BEHTWISILIMIO U CHUCTEMY TOpSYero BOJOCHAOXKeHMs. YJelbHble HOPMBI TEIUIOTHI Ha BBIPAOOTKY
OTACJIIBHBIX BUAOB MNPOAYKIHWH, BJIUAHHUC OCHOBHBLIX q)aKTOpOB. TOHJ’II/IBHO-C)HepFeTI/ILIeCKI/II\/'I n
MaTepHalbHbI OaJlaHCBhl OTJENbHBIX IMPOU3BOJACTB METATYPrHUYE€CKOro KOMOMHATa C MOJHBIM
TEXHOJIOTHYECKUM IHUKIIOM H KOMOHHAaTa B OeJIoM. OCHOBHBIE TTOHSITHS OKCCPreTUICCKOro
aHaJIN3a..

4. I'oprouue u mennosvie BOP. Memoowsl ceedenus baiancos.

4.1. T'oproune u TerioBsle BOP. MeTozb! cBeieHus OanaHCcoB

OcobenHocTr ucnonb3oBaHus roprounx BOP. Meroasl cBenenus O6amancoB roprounx BOP u
CHIDKEHMsI MX moTepb. bydepubie mnotpeburenn roprounx BOP. Meronsl uncnoiab3oBaHus
NEPUOANYECKHUX BBIXOJ0B rOproYnX razoB. KOHCTPYyKIMS U 0OCOOEHHOCTH pabOThl aKKyMYJSTOPOB
raza (rasroipaepoB). CXeMbl HCIOJIB30BAaHUS MEPUOANYECKHX BBIXOJOB TOPIOYMX Ta30B C
IPUMEHEHUEM aKKyMYJISTOPOB TEIUIOTHl. [IpuuMHBI BO3SHMKHOBEHHMs jAeOanaHcoB mapa. MeToabl
CBe/IeHUs OalaHCOB MPOU3BOACTBEHHOTO napa. Mcnonb3oBanue 3aBojackoit TOLl B kauecTBe 3BeHa,
3aMBIKaIOLIEro OajlaHC MPOU3BOJICTBEHHOTO Mapa Mo 3aBoAy. AKKYMYJISTOphI apa. BeipaBHUBaHUE
[IapONPOU3BOUTEIBHOCTY YTUIN3ALUOHHBIX YCTAHOBOK 3a CYET HCIIOJIB30BAHUS IIOATOIKU C
penupkysiiue  rasoB. IlukoBble mapoBble  KOTibL.  [cmonb3oBaHue  M30BITKOB — mapa
YTWIM3AIIMOHHBIX ~ YCTaHOBOK, B  TOM  4YHCI€ Ui BBIPAOOTKM  3JEKTPOIHEPTHH.
Huskonorennuansasie BOP, ompenenenme m kmaccudukarnus. [loBeiieHne maBieHUs mapa B
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TypOokomiipeccopax. Ce30HHOE UCHONb30BaHUE (U3MUECKON TEIIOTHl Ta30B C HU3KOH
temnepaTtypoid. CXeMbl HCIOJb30BaHUS TEIJIOThl OXJIAXIACHUS KOHCTPYKTUBHBIX JJIEMEHTOB
TEXHOJIOTHYECKUX arperatoB. Vcmonap30BaHuEe HU3KOMOTCHIMANIbHBIX BOP B BEHTHIIAILIMOHHBIX
cXeMax MPOMBINIJIEHHBIX NPEANPHUATHH. YTUINW3alMOHHBIE yCTaHOBKH (YY) B JHEpProcucreMe
NPOMBIIIICHHOTO mpennpusatus. OOmas xapakrepuctuka YY. ONTHUMaibHOE pacrpeneieHue
roprounx BOP. HMcnons3oBanne M30BITOYHOTO AABJICHHS Ta30B W KUIAKOCTEH. Y THIIM3AIMOHHBIC
YCTAHOBKH, HcHojib3ytomue BOP B Bume (GHU3MYECKOH TEIUIOTHI Ta30B, ropsveld MpOIYKIHH,
OXJIQXKCHUS DJIEMEHTOB KOHCTPYKIIMM arperatoB U T.4. BeiOop mapaMeTpoB mapa yTHIM3allMOHHBIX
ycTaHOBOK. CXeMbl YCTAaHOBKHM KOTJIa-yTHJIU3aTOpPa B Fa30BOM TPAKTE TEXHOJIOTMYECKOTO arperara.
KoMriutiekcHOe MCTONb30BaHUE TOPIOYUX U TEIIOBBIX BOP, a Takke M30BITOYHOrO AaBJICHUS ra3a
Ha TMpUMEpe JIOMEHHOTO Mpou3BoJCTBA. (CXeMbl NPUMEHEHHUS TAa30BBIX YTHUIM3AIMOHHBIX
OCCKOMITPECCOPHBIX TYpOMH M HX OCOOCHHOCTH. VcCronbp3oBaHHWE TEIUIOTHI JOMEHHOTO Trasa,
YXOJSIIUX Ta30B JOMEHHBIX BO3JyXOIMOJOrpeBaTelield, Imapa CHUCTEMbl HCIAPUTEIBLHOTO
OXJIAXKJCHUS U TEIlJla JOMEHHOIO IIIaKa. .

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. 16.Pacuer sHepreTHUECKOMN U dKCePreTuYecKoi 3(PeKTUBHOCTH KOMIPEMUPOBAHHUS
HU3KOMOTEHIMAIBHOTO Mapa (2 yaca;
2. 15.0npenenenne YJKOHOMUHY TOTLTMBA 32 CUET MOBBIIICHHUS IABJICHUS Mapa HU3KUX
napameTpoB B KoMIIpeccopax (2 vaca).;
3. 14.TernnoBoii pacyeT MapoBOro aKKyMYJISITOpa € ONpeeNIeHueM aKKyMyIupYIoeit
CIOCOOHOCTH, €r0 BOISIHOTO M T€OMETpUUECKoro oobema (2 gaca).;
4. 13.Pacuet napamMeTpoB TOMEHHOIO T'a3a 3a Ta30BOM YTHUIM3AI[MOHHOI 0ECKOMITPECCOPHOM
TypOMHOM 1 ee MOITHOCTH IPH PACUIMPEHUH BIAKHOTO JOMEHHOTO ra3a IMpH «CYXOi» ero
O4YHCTKH (2 Yaca).;
5. 12.Pacuer mapameTpoB IOMEHHOTO T'a3a 3a ra30BOM yTHJIM3AIMOHHOM O€CKOMITPECCOPHOU
TypOMHOM U €€ MOIIHOCTH NP PACUIMPEHUHU HACHIIIEHHOTO JOMEHHOro ra3a (2 yaca).;
6. 11.Pacuer cmemmBaroIiero noaorpeBaTesist JOMEHHOT O Ta3a repej ra3oBoi
YTUIM3AIMOHHOM OeckoMITpeccopHOr TypOuHOH (2 yaca).;
7. 10.PacueTsl mapaMeTpoB Tapa yTUIU3AIMOHHBIX YCTAHOBOK. BBIOOp ONTHUMaTBHBIX
napaMeTpoB Iapa Npu yTHiIn3aluu TernoBslx BOP (2 yaca).;
8. 9.0mpeneneHne ’KOHOMHH TOTLTUBA, TTPH UCTIOIB30BaHUH TETUIOBBIX BOP st cimyyaen
HaJIM4MA Ha 3aBojie KoTenbHbIX U TOL] (2 yaca).;
9. 7.2uepreruueckas 3p¢GeKTUBHOCTh Hcnonb3oBanus BOP. (1 vac).
8.0cobeHHOCTH Ompe/iesieHHs] 5KOHOMUH TOIUTUBA, IPU UCMOIb30BaHUH roprounx BOP (1
4ac).;
10. 5.PeanbHble rpaduky BeIXoa U NOTpeOsIeHUs HepropecypcoB 1 ux yuet (1 gac).
6.Metozbl onpeieNieHrs BEIMYMHBI BBIXOa roprounx 1 TerioBsix BOP (1 yac).;
11. 3.0npenenenne "KOHOMUHU TOILINBA, IPU UCTIOIb30BaHus roprounx BOP. Pacuer crenenu
CYXOCTHU U DHTAJIBIIUH BJIAYXXHOTO Iapa, 0JIydaeMoro Ha YTHJIN3allMOHHBIX YCTaHOBKaX ¢
UCIIOJIb30BaHUEM OallaHCOBBIX ypaBHeHUH (1 gac).
4.TonnuBHBIN O6anaHC pealbHOrO MeTaJuTyprudeckoro komOuHata. [yt skonomuu TOP (1
qac).;
12. 2.PacueTsl IO ONpeNesIeHNIO BBIX0Aa TEIUIOBBIX U roprounx BOP u ux sHeprernyeckoro
noteHnuana (2 gaca).;
13. 1.TOC IIIT Ha npuMepe METALTYPTruIeCKOro KOMOWHATA C TIOJIHBIM TEXHOJIOTHUECKUM
nuKioMm ( 2 gaca)..

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO



3.5 Koncyabranumn

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JUCIUILINHEI (B

O1eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAaHUE)

3amaHupOBaHHbIE PE3yIbTaThl 00yUYEHUs MO TUCIUILINHE Konbr
COOTBETCTBUU C
(B COOTBETCTBUH C pa3zieiioM 1) HMHJIMKaTOpPOB n3.1)
1[2]3][4

3HaTh:

nH(OPMALIMOHHBIE TEXHOJIOTUH, B TOM YHCIIE COBPEMEHHbBIE [TpoBepounas pabora/KonrponpHas padora Ne4.

CpelICTBa KOMIIBIOTEPHOM TpadvKu B CBOEH MTPEAMETHOM N-1nk-3 + «KOoMIUTEKCHOE UCIIOIb30BaHUE TOPIOYUX U

o0nacTu. Ter1oBbix BOPy

METOJIMKY COBEPILIEHCTBOBAHMS TEXHOJIOTUHU IMPOU3BOICTBA; [TpoBepounas pabora/KontponsHas padora Ne3.
«TOC I meTanmypruyeckoro KoMOMHaTa ¢
MIOJIHBIM TEXHOJIOTUYECKUM LIUKJIOM)
[TpoBepounas pabora/KonrponbsHas pabora Ne4.

V-1 + + «KoMIekcHOe UCI0JIb30BaHNE TOPIOUUX U

TernoBbix BOP»
TectupoBanue/CamocrositenbHas padota Ne2.
«Buytpennue snepropecypcesl (BOP) u ux
HCIOJIb30BaHUE B CHCTEMAX TEMJIOIHEPTrOCHAOKEHUS
I111»

TUIIOBBIE METOJIUKU MTPOBEJICHUS PaCUETOB U TectupoBanue/Tect Nel Tema:

MIPOEKTHUPOBAHHUS HJIEMEHTOB 000PYI0BaHUS U OOBEKTOB «TennosHepreTnyeckas cucTeMa MNPOMBIIIEHHOTO

NESTETLHOCTH (CUCTEM) B LIETIOM C UCTIOJIb30BAHHEM N-1nk-3 + + MPEANPUATHS U €€ XapaKTEPUCTUKA»

HOPMAaTUBHOM TOKyMEHTALlUN U COBPEMEHHBIX METO/I0B

NoKCcKa 1 00paboTKH H(OPMaLINH;

YMerb:

pa3pabaTbIBaTh MEPONPUSATHS 10 COBEPIICHCTBOBAHUIO [TpoBepounas padota/KonTtposbHas padota Ned.

MIPOM3BOJICTBA «KomMrnekcHoe UCIosib30BaHuE TOPIOYHX U

NJT-1nk-3 + TeruoBsIx BOP»

TectupoBanue/CamocrositenbHas padota Ne2.
«Brytpennue suepropecypebl (BOP) u ux




HCIIOJIb30BaHHUE B CHCTEMAaX TEIJIO3HEPTOCHAOKEHUS
I I»
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. Kontponbnas padora Ne3. «TIC III1 meramnyprudeckoro KoMOuHaTa C MoJIHbIM
TexHoJIorndeckuM 1ukiiom» (IIposepounas padora)
2. KonTponbHast padota Ne4. «KoMmIIeKCHOE MCIIOIb30BaHUE TOPIOUUX M TEIUIOBEIX BOPy»
(ITpoBepounas padbora)
3. CamoctositenbHas padota Ne2. «Buyrpennue snepropecypebl (BOP) u ux ucnonszoBanue B
cucremax terosHeprocHadxkenus II1» (Tectuposanue)
4. Tect Nel Tema: «TemnnosHepreTudeckasi cucTeMa IPOMBILUIEHHOTO NPEANPUATUS U €€
xapakrepucTtka» (TectupoBanue)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUSA MO AUCHUIJINHE
xzamen (Cemecmp Nob)

B numiom BeICTaBIsIeTCS OLICHKA 32 6 CEMECTp.

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

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Cazanos, b. B. [IpoMbIliuieHHBIE TEMI0HEPTETUUECKNE YCTAHOBKU M CUCTEMBI : yueOHOe
nocobue no HanpasieHuto "TeriosHepreruka u terorexuuka" / b. B. Cazanos, B. U. Curac . —
M. : U3patensckuii mom MOU, 2014 . — 275 c. - ISBN 978-5-383-00900-0 .;

2. Cazanos, b. B. Ternmosneprernueckue cMCTEMbI POMBIIIEHHBIX IPEAIPUATUN : ydeOHOe
nocoOue Juist By30B 110 crieruansHocTH "IIpomblnennas Temnosnepreruka” / b. B. Caszanos, B. U.
Curac . — M. : DHeproatommsaar, 1990 . — 304 c. - ISBN 5-283-00128-8 .;

3. Cazanos b. B., Cutac B. .- "[IpombllsIEHHBIE TEIUIOAHEPTETUYECKUE YCTAHOBKU U CUCTEMBI ',
WznatensctBo: "Usnarensckuit sjom MOUN", Mocksa, 2014 - (275 ¢.)
http://e.lanbook.com/books/element.php?pll_id=72273.

5.2 JIunieH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT 0(UCHBIX IPOrpamm;

3. Windows / OnepaniionHast cuctema cemeiicta Linux;

4. Buneoxondepentuu (Maitaa, Coepmxas, BK u ap);

5. Acrobat Reader.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

~NOoO oIk~ WN -

. OBC Jlans - https://e.lanbook.com/
. Hayunas s;1ekTpoHHasi oudamoreka - https://elibrary.ru/

. Ba3za nannbIx :xxypHanoB m3nareabcra Elsevier - https://www.sciencedirect.com/
. baza nannbix Web of Science - http://webofscience.com/

. ba3za mannbIix Scopus - http://www.scopus.com
. HannoHabHast 3J1eKTpoHHAas 0ubamoTeka - https://rusneb.ru/

. DaexkTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, Ocnamenne
HAaUMCHOBaAHHC
VY4eOHble ayAUTOpUHN IS C-207, Yuebnas napTa, CTOJ penoiaBares, CTyJ, 10CKa
IIPOBE/IECHUS JIEKLIMOHHBIX ayauropus MeJloBast

3aHATHI U TEKYLIETO
KOHTPOJIA

VY4eOHble ayAUTOpUHU IS
IIPOBE/ICHUS MPAKTUUECKUX
3aasatuii, KP u KII

C-207, YuebHas
ayJUTOPUS

InapTra, CTOJ npenoaaBareiisd, CTyJl, JOCKa
MCJI0Bas

Y4eOHble ayAUTOpUU IS

C-207, YucOnas

IapTra, CTOJ nperuoaaBareis, CTyJl, DI0CKa

MIPOBEICHUS ayIUTOPUS MeJoBast
MIPOMEXYTOUHOU
aTTecTaluu
ITomewmenus s HTB-201, CTOJI KOMIIBIOTEPHBIH, CTYI, CTOJ
CaMOCTOSITEIIbBHOU PabOThI KomnberorepHubiit MMACBMCEHHBIHN, BEIAJIKA JUUTS OJICKIbI,

YUTaJIbHBIN 341

KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
HHTepHeT, KOMIIBIOTED NEPCOHAIBHBIN,
IIPUHTEDP, KOHIULUOHED

TTomemenust misa
KOHCYJIbTUPOBAHUS

B-204, Kabuner
COTPYIHUKOB Kad.
"HTC "

CTeJUIaX, CTOJ MPENOAABATENs, CTON IS
OPITEXHUKH, CTYJ, MIKad A TOKYMEHTOB,
mKad A 01eKAbl, KOMIIBIOTED
NIEPCOHAJIbHBIN, TPUHTEP, XOJIOAUIBHUK

HOMeHICHI/Ifl AJI XpaHCHUA
o0opynoBaHus U y4eOHOTO
WHBEHTaPS

B-206, Kabuner
COTPYIHUKOB Kad.
"HTC "

CTYJ, Kad i JOKYMEHTOB, CTOJ
MIMCbMEHHBIN, KOHIAULINOHED, IUIIJIOMHBIE U
KYpCOBbI€ pabOThI CTY/IEHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TGHJ’IOC)HCPI‘GTI/I‘IGCKI/IG CHUCTCMBI U 3HepF06aHaHCBI IMPOMBIIIJICHHBIX HpeﬂHpI/I}ITI/Iﬁ

(Ha3BaHME AUCIMILIMHBI)
6 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:

KM-1 Tecrt Nel Tema: «TemnosnepreTudyeckas cucTeMa MPOMBIIIJICHHOTO IPEANPUATHS U €€
xapakrepuctuka» (TectupoBanue)

KM-2 CamoctostenbHas padota No2. «Bayrpennue snepropecypcsl (BOP) u ux uicnonb3oBanue B
cucremax terosneprocHadxkenus [1I1» (Tectuposanue)

KM-3 Kontpomasnas padota Ne3. «TOC III1 meTamyprudeckoro KOMOMHATa ¢ TOJHBIM
TexHoyiornueckuM 1ukiom» (Ilposepounas padora)

KM-4 KontponbHas pabota Ned. «KomiiekcHOe UCIIONB30BaHHE FOPIOYUX U TETIOBBIX BOP»
(ITpoBepounas pabota)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

WNnupexe KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4
paszena Henens 4 8 10 12
KM:
1 Temnosneprernueckas cucrema (TOC) npomMbILIEHHOTO

npennpustus (I111) u ee xapakrepuctuka

OO0m1as XxapakTepucTUKa TeTIOPHEPTeTUYECKON U

11 sHeprorexHoaoruueckoit cucrem (TOC u ITC) +
npoMbIUIeHHbIX npeanpustuil (I111).
5 BHyTpenHue sHepropecypchl 1 UX UCHOIb30BAaHUE B

cucTtemax TermosHeprocHadxenus 111

BHyTpeHHue 3HEpropecypcsl 1 UX UCIOIb30BAaHUE B

2.1 + + +
cucTtemax TeriosHeprocHadxenus 111
3 TOC I meTamtypruuaeckoro KOMOMHATa C MOJTHBIM
TEXHOJIOTHYECKUM LHUKIOM. DHEProdanaHChl
31 TOC I meTamtypruuaeckoro KOMOMHATAa C MOJTHBIM + +
' TEXHOJIOTHYECKHUM LHUKIOM. DHEProdanaHChl
4 ['oproune u TerioBsie BOP. Metoab! cBeieHus 6anaHcoB.
4.1 ['oproune u TerioBsie BOP. MeTonp!l cBeneHus 6anancoB + + +

Bec KM, %: | 25 25 25 25
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