MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o0pa3zoBare/ibHOI NporpamMmbl: CHUCTEMBI TENJI0IHEPTrOCHAOKEHUS TOPOI0B
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
TEINVIOODHEPTETUYECKUE CUCTEMBbBI U DHEPT'OBAJIAHCBI
roroa0B A ITPOMBIIIJIEHHBIX HPEI[HPI/IHTI/Iﬁ

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.10.02.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IIAHY:

180 yacoB

Jexnun

6 cemecTp - 28 yaca;

IIpakTnyeckue 3aHATHSA

6 cemectp - 42 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynabranuu

6 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

6 cemectp - 107,5 yacos;

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;

MockBa 2026




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:
PyKOBOI[I/ITe.]—H) MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
o CseneHva o snagensuye L3N M3K
06pa3OBaTeJ'ILHOI/I Bnagenes, Tawo ET.
HpOFpaMMBI WaenTudmKaTop R913dalfa-GashoYG-ebOefeld E.F. FaH_IO

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
CeeneHuna o enagensue L3N M3KU IO.B.

Bnageney, fAsopoBckui K0.B. o
Waentudmnkatop H7e35b260-YavorovskyYV-dabb149 HBOpOBCKI/H/I

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi




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 PAa3TUYHOIO HA3HAUCHUS U BHUJIA, C [ETbI0 KAaYeCTBEHHON U KOJIMYECTBEHHOM
OIICHKH COCTOSIHHSI SHEPIreTHYECKOTO X03SICTBA U DHEPTOMCITOJIb30BAHHSL. .
3agauu JMCHMILINHBI
- MO3HAKOMUTHCS C MPUHIUIIAMH ITOCTPOCHHSI TEIUIOIHEPIETHUSCKON CHCTEMBbI IPOMBIIIICHHOTO
PEIIPUATHS, €8 0COOCHHOCTSIMH, MPOOIEMaMH U CIIOCO0AMU UX PEIICHHUS,
- 1aTh nH(pOpMAIKIO 0 crtocobax M BUAaxX cO0pa HEOOXOAUMON HH(POPMAIIMH JIJIsi COCTABJICHHS
9HEProOaaHCOB;;
- Hay4UTh aHAJIM3UPOBATH IMOJTYYCHHBIC PE3YJIBTAThl COCTABICHUS YHEProOaIaHCOB JJIs OLICHKU
(aKTUYECKOTO COCTOSIHUS YHEPTOUCIIOB30BAHUS HA TIPEIIPUSTUN;
- PacCCMOTPETh KJIACCU(HUKALUIO SHEPIETUICCKUX 0AJTaHCOB, IPHHIIMITEI 1 OCOOSHHOCTH UX
COCTaBJICHMUSL.

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

KOI{ U HAMMEHOBaHUC KO}I U HAMUMECHOBAaHUC 3amIaHupoBaHHBIE PE3VJIbTATHI 00YYEeHHS
p pesy M
KOMIICTCHII U HHAUKATOPA TOCTUKCHUS
KOMIIETCHLIUU
[TIK-3 Cnocoben 3HATh:
y4acTBOBaTh B - HHq)OpMaHHOHHBIC TEXHOJIOT'UHU, B TOM
SKCIUTyaTaluK CUCTEM YHCJIC COBPEMEHHBIC CPEIICTBA
TEIIOIHEPrOCHA0KECHHUS KOMITBIOTEPHOU rpauKu B CBOCH
ropojoB peIMETHOM 00J1acTH.;

- TUIIOBBIC MCTOAWKHU ITPOBCACHHUA
pacyeToB U MPOEKTUPOBAHMS FIIEMEHTOB
000py1I0BaHUS U OOBEKTOB ACATEIHHOCTH
(cucTeM) B 1IEJIOM C UCHOJIB30BAHUEM
HOpMaTHBHOﬁ AOKYMCHTAallUU U
COBPEMEHHBIX METO/I0B IOUCKA U
00paboTku uHpOpMaLnu;;

- METOJMKH COBEPIICHCTBOBAHUS
TEXHOJIOTUH TPOU3BOCTBA;.

YMETh:
- pa3pabaThIBaTh MEPONPHUATHS 11O

COBCPHICHCTBOBAHMWIO IMTPOU3BOACTBA.

ITIK-3 Cnocoben N/1-1nk-3 OGecrieunBaet
y4acTBOBaTh B KOHTPOJIb COOJIIOICHUSI HOPM
9KCILTyaTalluy CUCTEM pacxo/a Bcex BUIOB
TETI0O3HEPrOCHAOKEHHS HYHEPrOopECYPCOB CUCTEM
rOpOJOB TEII0PHEPTOCHA0KEHUSI

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumrHa OTHOCUTCS K OCHOBHOW MpodeccHoHanbHOM 00pa3oBarenbHOM nporpamme CHcTeMbl
TeriosHeprocHadkenuss ropoaoB  (mamee —  OIIOII), HampaBnenus mnoarotoBku  13.03.01
TennosHepreTuka 1 TEIUIOTEXHUKA, YPOBEHb 00pa30BaHMsI: BhICIIEe 0Opa3oBaHUe - OaKalaBpHar.




Bazupyertcst Ha ypoBHE cpeqHero oo1iero oopazoBaHusl.

Pe3ynbraTel 00yueHus, OTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHOHN pabOoTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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

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

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 TemnosHepreruyeckas 22 6 4 - 8 - - - - - 10 - Camocmosamenvnoe usyuenue
cuctema (TOC) meopemuueckozo mamepuana: VIzyuenue
MIPOMBILIJIEHHOTO JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
npeanpustus (I111) u ee "Temnoaneprerudeckas cucrema (TOC)
XapaKTepUCTHKa npomelneHHoro npennpustus (I111) u ee
11 OOmas 22 4 - 8 - - - - - 10 - XapakTepucTuka"
XapaKTEpUCTHUKA Ilo020mo6Ka K ayOumopHnovim 3aHAmMuAM:
TETUIOPHEPTeTHUECKOM ITpopaboTka neKnny, BEIOIHEHUE U
" MOJTOTOBKA K 3amuTe j1a0. paboTs
9HEProTEXHOJIOTHYECKO H3yuenue mamepuanog 1umepamypnbix
i cucrem (TOC u OTC) UCHOYHUKOG:
MIPOMBIIIJIEHHBIX [1], m.1-2
npexnpustai (I111). [2], m.1-2
[3], m. 1-2
2 BuyTtpenHue 28 6 - 10 - - - - - 12 - Camocmosamenvnoe usyuenue
9HEPropecypchl U UX meopemuyueckozo mamepuana: VI3ydaenue
UCIIOJIb30BaHKE B JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
cucTemMax "BHyTpeHHNE 3HEPropecypechl U UX
TETUIOHEPTOCHAOKEHN UCTIONIb30BAaHHE B CUCTEMAxX
st [T Teruio3HeprocHadxenwms 111"
2.1 Buyrpennue 28 6 - 10 - - - - - 12 - Ilod20mogKa K ayOumopHvim 3aHAMUAM:
9HEPropecypchl U UX ITpopaboTka JeKInH, BBIOJIHEHHE U
UCIIONIb30BaHKE B MOJIrOTOBKA K 3amuTe jab. padoTh
cucTeMax H3yuenue mamepuanog 1umepamyprbix
TEIUIOPHEPrOCHA0XKEHN UCOYHUKOG:
st TITT [1], n.4-8
3 TOC IIT 46 10 - 12 - - - - - 24 - Camocmoamenvroe usyuenue
METaJTyprudecKkoro meopemuyieckozo mamepuana: VI3yaenue
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KOMOMHATA C ITOJHBIM

JIOTIOJTHUTENBHOTO MaTepHaia no pazaeny "TIC

TEXHOJIOTUYECKIM [T mMeTanayprudeckoro KOMOMHaTa C OJIHBIM
LUKJIOM. TEXHOJIOTUUECKUM IIMKIOM. JHeprodanancs”
OHeprobanaHcsl Ilo020mo6Ka K ayOumopHovim 3aHAmusAM:
3.1 TOC IIT 46 10 - 12 - 24 - ITpopaboTka IeKnnH, BEIOTHEHUE U
METaJUTyPrHYECKOTO MOATOTOBKA K 3amuTe 1a0. paboTs
KOMOHMHATa C MOJTHBIM H3yuenue mamepuanog 1umepamypHbix
TEXHOJIOTHYECKIM UCIOYHUKOG:
IIUKIIOM. [1], 1.3
OHeprobaIaHCcH
4 T'oproune u TemnoBEIe 48 8 - 12 - 28 - Ilo0zomoeKa K ayOumopHvlm 3aHAMUAM:
BOP. Metoast IMpopaboTka JeK1nH, BBIOJIHEHHE U
CBeJIeHUs OaJIaHCOB. MOJIrOTOBKA K 3amure jJab. padoTh
4.1 I'oproune U TerIoBbIC 48 8 - 12 - 28 - CamocmosmenbHoe uzyuenue
BOP. Metoast meopemuuecko20 mamepuana: Visyuenue
cBelleHHs OalaHCOB JIOTIONTHUTEIBHOTO MaTepraa o pasaery
"T"oproune u Temnossle BOP. Mertos! cBeieHIs
OamaHcoB."
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 28 - 42 0.5 74 335
Hroro 3a cemecTp 180.0 28 - 42 2 - 0.5 107.5

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 mnorpedburtenu roprounx BOP. Metoasl ucnonb3oBaHUs
NEPUOANYECKHUX BBIXOJ0B rOproYnX razoB. KOHCTPYyKIMS U 0OCOOEHHOCTH pabOThl aKKyMYJSTOPOB
raza (rasrojpaepoB). CXeMbl HCIOJNB30BAaHUS MEPUOANYECKHX BBIXOJOB TOPIOYMX Ta30B C
INPUMEHEHHEM aKKyMYJISTOPOB TEIUIOThl. [IpMunHbI BO3HHMKHOBEHUs JebaiaHCOB mapa. MeTronbl
CBe/IeHUs OalaHCOB MPOU3BOACTBEHHOTO napa. Mcnonb3oBanue 3aBojackoit TOLl B kauecTBe 3BeHa,
3aMBIKaIOLIEro OajlaHC MPOU3BOJICTBEHHOTO Napa Mo 3aBoAY. AKKYyMYJISITOpHI Iapa. BeipaBHuBaHuE
[IapONPOU3BOIUTEILHOCTH YTUIMU3ALMOHHBIX YCTAHOBOK 3a CYET MCIOJIB30BAaHUS IOATONKU C
penupkysiiue  rasoB. IlukoBble mapoBble  KOTibL.  [cmonb3oBaHue  M30BITKOB — mapa
YTWIM3AIlMOHHBIX ~ YCTaHOBOK, B  TOM  4YHCI€ Ui BBIPAOOTKM  DJIEKTPOIHEPTHUHU.
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 MPEANPUITHH. Y TUIU3allMOHHBIE YycTaHOBKH (YY) B sHeprocucreme
NPOMBIIIICHHOTO mpennpusatus. OOmas xapakrepuctuka YY. ONTHUMaibHOE pacrpeneieHue
roprounx BOP. HMcnonp3oBanue M30BITOYHOTO JABJICHHUS Ta30B W KUIKOCTEH. Y THIM3allMOHHBIC
YCTAHOBKH, HcHoib3ytomie BOP B Buime (QU3MUECKOd TEIUIOTHI ra3oB, ropsiueil MpoayKIuH,
OXJIQXKCHUS DJIEMEHTOB KOHCTPYKIIMM arperatoB U T.4. BeiOop mapaMeTpoB mapa yTHIM3allMOHHBIX
ycTaHOBOK. CXeMbl YCTAaHOBKHU KOTJIa-yTHJIU3aTOpPa B Fa30BOM TPAKTE TEXHOJIOTMYECKOTO arperara.
KoMruiekcHOe MCTIONIb30BaHUE TOPIOYMX W TEIIOBBIX BOP, a Takyke M30BITOYHOTO JaBJICHHS Ta3a
Ha TMpUMEpe JIOMEHHOTO Mpou3BoJCTBA. (CXeMbl NPUMEHEHHUS TAa30BBIX YTHUIM3AIMOHHBIX
OCCKOMITPECCOPHBIX TYpOMH M HMX OCOOEHHOCTH. MCIoib30BaHHME TEIUIOTHI JIOMEHHOTO Tasa,
YXOJSIIMX Ta30B JOMEHHBIX BO3JyXOMOJOrpeBarelield, Imapa CHUCTEMbl HCHAPUTEIBHOTO
OXJIAKICHHUS M TEIJIa JIOMSHHOTIO IIJIaKa..

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. 16.Pacuer sHepreTHUECKOM U dKCepreTudeckoi 3(h(HpeKTUBHOCTH KOMIIPEMHUPOBAHHUS
HU3KOMOTEHIIMAJIBLHOTO Mapa (2 Jaca).;
2. 15.0npenenenre YJKOHOMUHY TOTLTMBA 32 CUET MOBBIIICHUSI JABJICHHUS Tapa HU3KUX
napameTpoB B KoMIIpeccopax (2 vaca).;
3. 14.TernnoBoii pacyeT MapoBOro aKKyMYJISITOpa € ONpeeNIeHueM aKKyMyIupYIoeit
CIIOCOOHOCTH, €T0 BOASHOT'O U TEOMETPUIECKOro o0bema (2 Jaca).;
4. 13.Pacyet nmapameTpoB JOMEHHOTO ra3a 3a ra30BOH yTHIM3AIMOHHON O€CKOMITPECCOPHOI
TypOMHOM 1 ee MOITHOCTH IPH PACUIMPEHUH BIAKHOTO JOMEHHOTO ra3a IMpH «CYXOi» ero
O4YHCTKH (2 Yaca).;
5. 12.Pacder nmapaMeTpoB JOMEHHOTO Ta3a 3a ra30BOH YTHIIN3AIMOHHOW OECKOMITPECCOPHOM
TypOMHOMN U €€ MOIIHOCTH NP PACHINPEHUHU HACHIIIEHHOTO JOMEHHOro ras3a (2 Jaca).;
6. 11.Pacuer cmemmBaroIiero noaorpeBaTesist JOMEHHOT O Ta3a repej ra3oBoi
YTUIM3AIMOHHOM OeckoMITpeccopHOr TypOuHOH (2 yaca).;
7. 10.PacueTsl mapaMeTpoB Mapa yTUIU3AIMOHHBIX YCTAHOBOK. BBIOOp ONTUMaTBHBIX
IIapaMeTpoB Iapa Npu yTUiIn3anuu Teriaossix BOP (2 gaca).;
8. 9.0mpeneneHne ’KOHOMHH TOTLTUBA, TTPH UCTIOIB30BaHUH TETUIOBBIX BOP st cimyyaen
HaJIM4MA Ha 3aBojie KoTenbHbIX U TOL] (2 yaca).;
9. 7.2ueprernueckas 3p¢eKTUBHOCTH 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.Metombl onpeieNieHrs BEIMYUHBI BBIX01a roprounx U Terosix BOP (1 gac).;
11. 3.0npenenenne "KOHOMUH TOILINBA, IIPU UCNOIb30BaHus roprounx BOP. Pacuer crenenu
CYXOCTHU U DHTAJIBIIUH BJIAYXXHOTO Iapa, 0JIydaeMoro Ha YTHJIN3allMOHHBIX YCTaHOBKaX ¢
UCIIOJIb30BaHUEM OallaHCOBBIX ypaBHeHUH (1 gac).
4.TonnuBHBIN O6anaHC pealbHOrO MeTaJTypruyeckoro komounara. [lytu sxonomun 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 OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHupOBaHHBIE PE3YAbTAThI 00YUEHUS 110
JMCIUIIIIMHE

Kol nHIMKaTOPOB

Howmep paznena
JTUCLUILIUHEI (B
COOTBETCTBUHU C

OueHoYHOE CPEeICTBO
(TUII 1 HAUMEHOBAHUE)

(B COOTBETCTBUH C pa3ieioM 1) n.3.1)
1]12[3]4

3HaTh:

METOAMKH COBEPIIEHCTBOBAHUS TEXHOJIOIUU ITpoBepounas padorta/KonTposbHas padoTa Ne3.

IIPOU3BOJICTBA; «TOC IIII meramnypruueckoro KoMOMHaTa ¢
MOJIHBIM TEXHOJIOTMYECKUM LIUKIOM
[TpoBepounas padota/KonTtponbHas padorta Ned.

TTK-3(KomneTermys) + + «KommiekcHOe UCT0NIb30BaHUE FOPIOYUX U

Ter1oBbIX BOP»
TectupoBanune/CamocrositenbHas padota No2.
«Buyrpennue snepropecypcsl (BOP) u ux
UCIOJIb30BAHUE B CUCTEMAX
tertodHeprocHadxenust [111»

TUIIOBBIE METOJIUKH ITPOBEJEHUS PACYETOB U TectupoBanue/Tect Nel Tema:

MIPOEKTUPOBAHMSI SJIEMEHTOB 000PYI0BaHUS U «TemnnosHepreTryeckas cuctema

O00BEKTOB JIEATEIbHOCTU (CHCTgM) B LIEJIOM C TTK-3(Komnerenmus) | + + IIPOMBIIIJIEHHOTO IPEANIPHUATHS U €€

HCIOJIb30BAaHNEM HOPMATHUBHOM JJOKYMEHTAIUHU U XapaKTepUCTUKA»

COBPEMEHHBIX METOJIOB ITOMCKA U 00pabOTKU

nH(popMaluu;

MH(OPMAaLMOHHbIE TEXHOJIOTHH, B TOM YHUCIIE [TpoBepounas pabota/KonTposbHas padota Ned.

COBPEMEHHBIE CPEACTBA KOMITBIOTEPHOU IpauKH B [MK-3(KomMmneTrenius) + «KoMIUTEKCHOE UCTIOIB30BaHUE TOPIOYNX U

CBOCH MpeIMeTHON 001acTH. TeroBeix BOPy

Ymersb:

pa3pabaThIBaTh MEPONIPUSATHS IO COBEPLICHCTBOBAHUIO ITpoBepounas pabora/KontponbsHas padora Ne4.

IIPOU3BOJICTBA «KoMInekcHoe UCIosIb30BaHUE TOPIOYMX U

TTK-3(Komnerens) + TeroBbIx BOP»

TectupoBanue/CamoctosiTennbHas padota Ne2.
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«Buytpennune suepropecypcsl (BOP) u nx
HCII0JIb30BaHUE B CUCTEMAX
terodHeprocHadxenust [111»
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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
TexXHoJIorn4aeckuM 1ukiiom» (IIposepounas padora)
2. KonTponbHast padota Ne4. «KomIIeKCHOE HCIIOIh30BaHUE TOPIOYNX U TETUIOBBIX BOPY
(ITpoBepounas padbora)
3. CamoctositenbHas padota Ne2. «Buyrpennue snepropecypebl (BOP) u ux ucnonszoBanue B
cucremax terosHeprocHadxkenus II1» (Tectuposanue)
4. Tect Nel Tema: «TemnosHepreTuueckasi cHCTEMa MPOMBILUIEHHOTO NPEANIPUATUS U €€
xapakrepucTtuka» (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. TennosnepreTuyeckie CUCTEMbI IPOMBILIUIEHHBIX MTPEANPUATHIH : ydeOHOe
nocoOue 7yt By30B 1o crienraibHocTH "[Ipomertiiennas remtosHepreruka” / b. B. Cazanos, B. 1.
Curac. — M. : Dueproaromuzaar, 1990. — 304 c. — ISBN 5-283-00128-8.;

2. CazaHos, b. B. [IpomblinieHHbIE TETNIO3HEPTETUYECKHE YCTAHOBKU M CUCTEMBI : yueOHOe
nocoOue no HanpasiaeHuto "TermnosHepreruka u terorexuuka” / b. B. Cazanos, B. U. Cutac. — M.
: U3garensckuii mom MOU, 2014. — 275 c¢. — ISBN 978-5-383-00900-0.;

3. Cazanos b. B., Curac B. .- "[IpoMblIlIeHHBIE TEMIOIHEPTEeTUYECKHE YCTAHOBKH U CHCTEMBI",
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. CO "IIpomereit";

2. Office / Poccuiickuii makeT 0(UCHBIX IPOrpamm;

3. Windows / OneparniionHast cuctema cemeicta 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-

CIIPpaBOYHbIC CUCTEMBbI:

~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 mannbIx Scopus - http://www.scopus.com
. HannoHanbHast 3JIeKTpoHHas 0udamoTeka - https://rusneb.ru/

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomeeHus Homep aynuropun, OcHamenne
HAaUMCHOBaAHHC
VY4eOHbIe ayIUTOPUH IS C-203, Yuebnas rapTa co CKaMbei, CTOJI IPEIoiaBaTes,
IPOBE/ICHUS JIEKLIIUOHHBIX ayauropus CTYJ1, JOCKa MEeJIoBas

3aHATUI U TEKYILIETO
KOHTPOJIA

Y4eOHbIC ayAUTOPHH TS
IIPOBEJICHUS MPAKTUYCCKUX
3agsatui, KP u KII

C-203, YuebHas
ayJUTOPUS

napra co CKaMbei, CTOJI IPernoiaBaTesis,
CTYJI, IOCKa MEJIOBast

Y4eOHble ayIUTOPUH AJIs

C-203, YucOnas

mapTa co CKaMbeﬁ, CTOJI IIperioaaBaTeiid,

MIPOBEICHUS ayTUTOpUs CTYJI, TOCKa MEJIOBast
POMEKYTOYHOU aTTEeCTAIIHU
ITomerienus mist HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITEIILHOM paObOThI Jleknmonnas [MUCHbMEHHBIN, BEIIAIKA JUIS OB,
ayTUTOpUS KOMITBIOTEPHASI CETh C BBIXOJIOM B MIHTEpHET,

KOMIBIOTEP MEePCOHATBHBIN, PUHTED,
KOHTUIIIOHED

ITomentenus miis
KOHCYJIbTUPOBAHHUS

B-204, Kabuner
COTPYJIHUKOB Kad.
HHTC n

CTEJUIaX, CTOJI IIPENoJaBaTess, CTOI AJIs
OpPITEXHUKHU, CTYJ, IIKad sl JOKyMEHTOB,
mKad Ui 0J1eXK b, KOMITBIOTEP
IIEPCOHAIIBHBIN, IPUHTEP, XOJIOIUIBHUK

[TomemeHus st XpaHEHUs
o0opyI0BaHus U y4eOHOTO
WHBEHTap

B-206, Kabuner
COTPYJIHUKOB Kad.
HHTC n

CTYI, Kad /U1 JOKYMEHTOB, CTOJ
MMCbMEHHBIN, KOHAULIMOHED, IUIIJIOMHBIE U
KypCcOBbI€ pabOTHI CTYIEHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TennosHepreTuyecKre CUCTEMbl U YIHEProOaJIaHChl TOPOJAOB U MPOMBIIIICHHBIX
MIPEAIPUATUN

(Ha3BaHME AUCIMILIMHBI)
6 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBAEMOCTH 10 M CHUILIHHE:

KM-1 Tecrt Nel Tema: «Temno3anepreTudyeckas CHCTeMa IMPOMBIIIJICHHOTO PEANPUATHS U €€
xapakrepuctuka» (TectupoBanue)

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

KM-3 KontponbHas padota Ne3. «TOC I meramnyprudeckoro KoMOMHaTa ¢ OJHBIM
TexHoJIornueckuM 1ukiom» (Ilposepounas padbora)

KM-4 KontponbHas pabota Ned. «KomriiekcHOE HCIIONB30BaHUE FOPIOYNX U TETTOBBIX BOP»
(ITpoBepounas paboTa)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

WNnupexe KM- | KM- | KM- | KM-
Howep Paznen qucuumimHebl KM: L 2 3 4
pasnena Henens 4 8 10 12
KM:
1 Temnosneprernueckas cucrema (TOC) npoMbILIEHHOTO

npeanpusitus (I111) u ee xapakTepucTuka

OO0m1as XxapakTepucTUKa TETIOPHEPTETUYECKON U

11 sHeprorexHoioruueckoit cucrem (TOC u 3TC) +
npoMbIUIeHHbIX npeanpustuil (I111).
5 BHyTpenHue 3Hepropecypchl 1 UX UCHOIb30BAaHUE B

cucTtemax TeriosHeprocHadxenus 111

BryTpeHHue sHepropecypchl 1 UX UCIIOJIb30BAaHUE B

2.1 + + +
cucreMax TerosHeprocHadxkenus I1I1
3 TOC I meTamtypruuaeckoro KOMOMHATAa C MOJTHBIM
TEXHOJIOTHYECKUM LHUKIOM. DHEProdanaHcel
31 TOC I meTamtypruueckoro KOMOMHATA C MOJTHBIM + +
' TEXHOJIOTHYECKUM LHUKIOM. DHEProdanaHcel
4 ['oproune u TerioBsie BOP. MeTonbl cBefieHus1 6aiaHCoB.
4.1 ['oproune u TerioBsie BOP. MeTonp!l cBeneHus 6anancoB + + +

Bec KM, %: | 25 25 25 25
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