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1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

Lenbto mpenoaaBaHus JaHHOW JUCHMILIMHBI SBISETCS M3yUYE€HUE OCHOBHBIX pa3/eJioB
COBPEMEHHOU TETUIODHEPTETUKH, 3HAKOMCTBO C aKTYAIBHBIMHU MPOOJIEMaMHU, OMPEISISIONIIMH
JAIbHEUIINI TPOrpece TEMJI0IHEPTeTUKU B PA3IUUHBIX 00J1aCTAX, I0JIy4eHUE HABBIKOB PELICHUS
AKTyaJIbHBIX 33J]a4 TEIUIOPHEPTeTHKH B CIOXKHBIX CHCTEMax, pa3paboOTKU U PpEHICHHS
MaTeMaTUYECKUX MOJIENeH U 3a/layl aHaju3a U CUHTE3a CIIOKHBIX CHCTEM TEIJIODHEPIeTUKH C
UCIIOJIb30BAHUEM COBPEMEHHBIX HWH(POPMAIIMOHHBIX TEXHOJOTHH, WMETh NPEJCTABICHUE O
MEePCIEeKTUBAaX pPa3BUTHUS U HOPMUPOBAHUH OOIIEH TEOPHH TEIIOHEPT€TUKH.

2 MecTo TMCHHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

Jucuuninunza IlepcriekTuBbl pa3BUTHS TEIVIOHEPTETUKU U TEIJIOTEXHOJIOTMM BXOAMT B
00s13aTelIbyI0 4acTh yU€OHOTI0 IIaHa 00pa30BaTENbHON MPOrPaMMBI.

Jns  wu3ydeHUs  JUCHUIUIMHBI ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUIUINH/ IPAKTUK:

Hcropus Hayku

DHeprocoepekeHne Ipu TPAHCIOPTE U PACHPECICHUH TEIIOThI

Hcnonb30BaHne HCTOYHUKOB SHEPTUH B METAJUTYPTUU

OCHOBBI METO/10JIOTMM UHTEHCUBHOI'O 3HEPTOCOEPEKEHUS

@u3nyecKue OCHOBBI FEHEPALIUH AIEKTPOIHEPIUH U TEIUIOTHI

DHeproobecrneueHne NPOMBIIIIEHHBIX TEIIOTEXHOJIOTMUECKUX KOMILJIEKCOB

3HaHus (YMEHHUs, BIaJIeHHs ), IOJIYYEeHHbIe MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI ISl U3yUSHHS TUCIUTLTIH/TIPAKTHK:

MatemaTuueckoe MoIETUPOBaHUE OOBEKTOB U CUCTEM TEIJIO3HEPT€TUKU

[TonroToBka K npoueaype 3aluThl U 3al1Ta BBITYCKHOW KBaTM()UKALIMOHHOM paboThI

[Ipou3BoacTBEHHAs - HAyUHO-UCCIIEI0BaTeIbCKast paboTa

3 Komnerenuun odyyarouierocs, (popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesymbrate ocBoeHus aucHMIUIMHBI  (Monyis)  «llepcriekTUBBI  pa3BUTHS
TEIUIOOHEPreTUKY U TEIUIOTEXHOJOTHM» oOydarolmuiica IOoKeH 00JalaTh CIeAyHOIUMU
KOMIIETEHIMSIMU:

KO)I HHJUKaTopa I/IHI[I/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

OIIK-1 Cnocoben ¢opmynupoBaTh IENH W 3aJa4d HCCIEIOBAHUS, BBISBISATH MPHUOPUTETHI
peleHus 3a1a4, BHIOUpaTh KPUTEPUH OLIEHKH

OIIK-1.1 Hcnonb3yeT MeToAbl HAy4yHOTO HCCIEOBAaHUS IS PEUIeHUs Mpobiem
COBPEMEHHOMN DHEPIeTUKU
OIIK-1.2 Cnocoben ¢QopmynupoBaTh KpUTEpUH OLEHKU 3(PPEKTUBHOCTH TMyTei

PCIICHUA ITOCTABJICHHBIX 3aJa4




4. CTpyKTypa, 00b€éM U coaep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas padoTta — 19 akas. yacos:
— aynutopHas — 18 akaj. 4acos;
— BHeayIMTOpHAas — 1 aKaJ1. 4acos;

— caMocTosTeNbHAs paboTa — 125 aka. yacos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

dopma aTTecTaluy - 3a4ET C OUEHKOMN

AynutopHast ) =
o | xouraxTHas pabora E 3 ®dopma TeKyILero
=
5 B aKa/l. yacax o Bu KOHTPOJIS
Pazzen/ Tema 3 (B axaz. acax) g A . P Kon
S 3 © | camocTosTeNnBHOM | ycreBaeMOCTU U
JUCLIATUINHBI 5 [ . | xomnerenu
@) 2 £ paboTs MIPOMEKYTOYHOM
nmab. | mpakt. | &3
Tlex. Z'g aTTecTaluu
3aH. 3aH. | QO &
1.
CamocrosTensHoe
1.1 CocraB u cTpyKTypa u3ydeHue yueOHon
COBPEMEHHOMN Y Hay4HOU
TEII0HEPTETUKH. JUTEPaTYpBHI. . OIlK-1.1
p 3 16 patyp Koncnekr nexuuii. '
TIpoGneMbl  COCTOSHHS | IIpopaboTka OIIK-1.2
pa3BUTHS «OOTBIION» COOTBETCTBYIOIIN
JHEPreTUKH X BOIIPOCOB U3
npui. 1.
1.2 TemaoTexXHOJIOTHIEeCKUM
KOMILJICKC TPOMBIIIJICHHOTO CaMocrosTensHoe
npexnpustus.  [IpoGieMsr u3ydeHune yaeOHon
JHEPreTUYECKOTO U Hay4yHOH
0azupoBaHUs JUTEPATYPBI. N
p 3 16 patyp KoncnekT nexuuii. OIlK-1.1
MPOMBIIILICHHBIX IIpopaboTka
TPeANPHUITHH. COOTBETCTBYIOLIH
OHeprodPPeKTUBHOCTH X BOIIPOCOB M3
MCIIOIb30BaHUS mpuit. 1.
MPUPOJHOro rasa. 1
CaMocrosTensHoe
M3y4eHre yueOHOH
1.3 DueprosphekTHBHOCTH ye yae:
o W HAy4YHOH
UCTIOJIb30BaHUS yrIen. IHTEDATYDbL
TenmoBele  dNEKTpHUECKUE 3 16 PaTypEL- KoncnekT nexrmid. OIIK-1.1
IIpopaboTka
CTaHIUH B
COOTBETCTBYIOIIN
MPOMBINIICHHOCTH.
X BOIIPOCOB U3
npui. 1.
CamocTosaTenbHOoe
u3yyeHue y4eOHOH
1.4 Cucrembl mpou3BOJCTBA ye yaes
U Hay4YHOH
U pacrpeleneHns TEIUIOTHI.
JUTEPATYPBHI. N
CucreMbl TPOW3BOICTBA W 3 16 KoncrekT nekiuii. OIIK-1.1
IIpopaboTka
pacrpeneneHus CKaToro
COOTBETCTBYIOIIN
BO3IyXa.
X BOIIPOCOB U3
npui. 1.




15 CucreMbl
MPOMBIIIICHHOTO
BogocHa0Okenuss. OCHOBHBIE

npoblieMbl M Hay4HbIC CaMocCTosTenbHOE
3aa4d  MPOMBIILICHHOTO U3ydeHue yueOHon
BOJIO-CHA0KEHUSI. U Hay4yHOU
TerosHepreTuuecKue JIUTEPATYPBI. N
P 3 16 patyp KoHcrekr aekiuii. OIIK-1.1
CHCTEMBl U OKpYKaromas IIpopaboTka
cpena. BrnusiHue COOTBETCTBYIOIIH
MOTEHIHAIOB OKPY)KAIOIIEH X BOIIPOCOB U3
cpenbl Ha pabory mpui. 1.
TETIIOPHEPTeTHIECKUX
CHCTEM  MPOMBIIIICHHOTO
TpEeIIPHUSTHSL.
1.6 CucreMbl BTOPHUYHBIX
9HEPreTHYECKUX PEeCypCOB.
OCHOBHBIE  MPOOJIEMBI |
Hay4HbIE 3a1a4n
WCIIOJIb30BAHUSI BTOPHYHBIX
CaMocTosTenbHOS
9HEPreTHUECKHX PECYPCOB B o
M3y4eHne yueOHon
MPOMBIIIIICHHOCTH. N
U HAY4HOMN
DHeprocHabxeHue,
JUTEPATYPHI. . OIIK-1.1,
cOepexeHnue u 3 9,3 Koncnekr nexuuii.
IIpopaboTka OIlK-1.2
3((EKTUBHOCTD
COOTBETCTBYIOLIH
MPOMBIIIIEHHOTO
X BOTIPOCOB U3
KOMILIEKCA. OcHoBHBIE
mpui. 1.
npobiieMbl ¥ HaydHbIC
3a7a4dl  SHEPrOCHAOKEHUS,
sHeprocOepekeHus u
3Hepro3P(HeKTUBHOCTU B
MPOMBIIIJIEHHOCTH.
HWroro no pazneny 18 125
Hroro 3a cemectp 18 89,3
Hroro no qucuumnnune 18 125 3a4eT C OLIEHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnia perieHust NpeyCMOTPEHHBIX BUIOB yueOHOW padOThl MpU U3YUYEHUU AUCLUILIINHBI B
KagecTBe 00pa30BaTENbHBIX TEXHOJOTHH HCIONB3YIOTCS Kak TpaJulHOHHBIE, TaK |
MOJ1yJIbHO-KOMIIETEHTHOCTHBIE TexHoJIoruu. [lepenaua HEOOXOJUMBIX TEOPETUUECKUX 3HAHUHN U
¢dopMHpoBaHHE TPEACTABICHUN MO KypCy NPOHUCXOIUT C MPUMEHEHHEM MYJIbTHMEIHIHOTO
o0opynoBanus. JIEKIIMOHHBII MaTepuasn 3aKperuisieTcss Ha J1abopaTOpHBIX paboTax, Tae
IPUMEHSIETCS COBMECTHAsl JESATENIIbHOCTh CTYJEHTOB B TpYIIE, HalpaBiI€HHas Ha pELIECHUE
oOmieil 3a7jaun MyTeM CIOKEHHUsl Pe3yJIbTaTOB MHAMBHIYaIbHON pabOTHI 4EeHOB Tpymiibl. J{is
Pa3sBUTHS U COBEPILICHCTBOBAHMS KOMMYHHUKATUBHBIX CIIOCOOHOCTEW CTYACHTOB OPraHU3YIOTCS
MPAKTUYECKUE 3aHATUA B BUJIEC TUCKYCCHM, aHanM3a pealbHbIX MPOOJIEMHBIX CUTyallud u
MEKIUCIUTUTMHAPHBIX CBSI3€H M3 PAa3NMYHBIX 00JacTeld B KOHTEKCTE pElIaeMOi 3aaauu.
CamocTtosaTenbHas paboTa CTUMYJIHPYET CTYACHTOB K CaMOCTOSTEIbHOM MpopaboTKe TeM B
npoliecce Hamucanus pedepaToB. MONTOTOBKH K TUCKVCCHSIM. H TECTUDOBAHHIO.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOH PadoThl 00y4yaroIMXCcst
IIpencrasneno B npuiioxeHuu 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHsl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneYeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Ymakos, B. {. [Totenmman sHeprocOepexeHuss U ero peaan3anus Ha MPeAnpUsSTUIX
TOK: Yuebnoe mocodue / Ymiakos B.S., Uyouk I1.C. - Tomck: M3a-Bo ToMcKoro mosiurex.
yuuBepcutera, 2015, - 388 c¢. - Tekcr :  onekrponnsri. -  URL:
https://znanium.ru/catalog/document?pid=701880 .

2. PernonanbHbie PoOIeMbl TEIUIOIHEPTETHKH  yueOHoe mocodue / B. M. Jlebenes, C.
B. Tlpuxomeko, B. K. Taak [m nap.] ; mom oOmei penmakumeir B. M. JleGeneBa. —
Cankr-IlerepOypr : Jlanp, 2019. — 136 c. — ISBN 978-5-8114-3694-1. — Tekcr :
SIIEKTPOHHBIH // Jlaub : 3JIEKTPOHHO-ONOIMOTEUHAS crcTema. — URL:
https://e.lanbook.com/book/122149

0) JlonosiHuTEIbHAS JIUTEPATYpA:

1. Aptromikun, B. H. DHeprocOepexeHnue npu 3KCIlyaTallid MaruicTpajbHbIX HACOCHBIX
arperatoB : wmonorpadus / B. H. Apriomkun, B. K. Tsn. - Mocksa ; Bomoraa
Nudpa-Umxkenepus, 2020. - 112 c. - ISBN 978-5-9729-0375-7. - Tekcr : anexrponHsit. - URL:
https://znanium.ru/catalog/document?pid=1168660 .

2. Topnees, A. C. DHeprocOepekeHne B CENbCKOM X03sHiCTBe : yueOHoe nocodue / A. C.
I'opnees, . [I. Oropoanukos, U. B. FOgaes. — Cankr-IlerepOypr : Jlans, 2014. — 400 c. —
ISBN 978-5-8114-1507-6. — Tekcr : snektponHsiii // JlaHb : 37€KTpOHHO-OMONIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/42193

3. Baiitacos, P. P. OcHoBBI 3HEeprocOepekeHus . yueOHoe mocodue s By3oB / P. P.
BaiitacoB. — Caunxt-IletepOypr : Jlanb, 2020. — 188 c. — ISBN 978-5-8114-5215-6. — Tekcr :
SIIEKTPOHHBIH // Jlanb : 3IIEKTPOHHO-ONOIHOTEUHAS crcTema. — URL:
https://e.lanbook.com/book/147311

4. 3acnasen, b. M. DHeprocOepekeHre B METAITypruueckoM MPOU3BOJICTBE | yueOHOe
nocobue / b. U. 3acnasen, A. H. lllemetos, O. JI. Hazaposa ; MI'TY. - Marauroropck : MI'TVY,
2012. - 1 snextpown. onr. auck (CD-ROM). - 3ari. ¢ Turyi.
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https://e.lanbook.com/book/147311

skpana. - URL : https://host.megaprolib.net/MP0109/Download/ToView/20543?idb=db0109 . -
TeKCT : 3JEeKTPOHHBIMN.

5. Uepnos, B. I1. Pecypco- u sHeprocoepexenue B METauTypruu : yueOHoe nocodue / B.
I1. Yepnon ; MI'TY. - Maraurtoropck : MI'TVY, 2016. - 175 c. : wi., Tabi., cxemsl, auarp., rpad. -
URL:  https://host.megaprolib.net/MP0109/Download/MObject/21051 . -  Tekcr
HETOCPEICTBEHHBIN.

B) MeTonuyeckue ykazaHusi:

1. KapraBues C.B. Hctopus U COBPEMEHHOE COCTOSSHUE IPOMBIIUIEHHON
TEIJIOOHEPTeTUKH: METOANYECKHUE yKa3aHus. — Marauroropck, MI'TY, 2005. — 28 c.

2. Kaprasues, C. B. CoBpeMeHHbIE ITPOOIEMBbI TEIIOIHEPTeTUKY  yueOHoe mocobue / C.
B. Kaprasuer ; MITY. - Maruauroropck, 2012. - 59 c. : wn., rpad., Tabm. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3480 . - TekcT : HemocpeICTBEHHBIH.

r) [Iporpammuoe o6ecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecnieueHue

HaumenoBanue 9
10 Ne orosopa Cpoxk neiicTBuUS JTULIEH3UU

MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
7Zip CBOOOTHO OeccpouHO
FAR Manager |cBo601HO 0ECCPOYHO
E/ldat(r:];'i%? v J1-1662-13 or OeccpouHo

catic 22.11.2013 P
University
Linux Calculate |cBo60oaHO 0eccpouHO

Hpmbeccnonanbmﬂe 0a3bl JAHHbIX I/Il—[q)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMBI

HasBanue xypca CchUIKa
DNEeKTPOHHBIE  pecypchl  OMOIMOTEKU
MI'TY um. I''I. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru

denepanbHOE rOCy/IapCTBEHHOE
6ropkeTHOE yupeskaerne «Denepansubiii|URL: http://www1. fips.ru/
HHCTUTYT MIPOMBINLICHHOMN

[MouckoBas cucrtema Axamemus Google

(Google Scholar)

Hamnuonanbuas

UH(POPMAIMOHHO-aHATUTHYECKAsI URL.: https://elibrary.ru/project_risc.asp

cucrteMa — Poccuiickuii MHAEKC HAYYHOTO
9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUILIHHBI (MOLYJIs1)

URL: https://scholar.google.ru/

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:
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VY4eOHble ayAUTOPUH ISl IPOBEJCHUS 3aHATUI JIEKIMOHHOTO TUNa MynbTUMEIUIHbIE
CpEICTBAa XpaHEHMs, NepeJaud U MpeAcTaBieHUus HHPopManuu. YdeOHble ayIuTOPUHU IS
IIPOBEJCHUS TPAKTUYECKUX, JIAOOPATOPHBIX 3aHATHH, TIpPYNIOBBIX M WHIUBUIYaIbHBIX
KOHCYJIbTAIIMH, TEKYIIEr0 KOHTPOJIA U IPOMEKYTOUHOM aTTecTanuu. Jlocka, MyJabTUMEAUHHbBIN
IIPOEKTOpP, AKpaH. Y4eOHble ayAUTOPUU [UIsl BBIIOJHEHUS KypCOBOIO IPOEKTHUPOBAHUS,
MOMEILEHUST ISl CaMOCTOSITENIbHOM paboThl oOywarouiuxcs. llepcoHanmbHblE KOMIBIOTEPHI C
naketom MS  Office, BeixomoM B MHTepHeT W ¢ JOCTYIIOB B  3JCKTPOHHYIO
nH(bOPMallMOHHO-00pa30BaTEIbHYIO CPElY YHUBEPCUTETA.



IIpunoxenne 1
YueOHO-MeTOAMYECKOE O0ecTIeYeHHe CAMOCTOSATEIbHOM PadoThl 00y4ar0IUXCs

Cocras u CTPYKTypa COBPEMEHHOM TEIJIO3HEPTEeTUKH. Onpenenenue
HAYYHO-TEXHUYECKON OO0JIacTH TeruiodHepreTuku. COocTaB M CTPYKTypa COBPEMEHHOU
TEIUIOAHEPreTHKHU. TernosHepreTuka B coctaBe 00bI0il sHepreTuku. [IpoMbliieHHas
TerosHepreTika. CTpyKTypHas cXeMa COBPEMEHHOW Temio3HepreTuku. CoBpeMEHHOE
COCTOSTHUE U TEPCHEKTHUBHBIE METOAbl U CIIOCOOBI TOJy4YeHUS U MpeoOpa3oBaHMs,
TEIUIOBOM ®  JJeKTpudeckoir  dHepruu. (OOecrmeueHue  HAIEKHOCTH  pabOTHI
SHEPreTUYecKoro O00OpYAOBaHUSA. MPOOJEMbl PEKOHCTPYKIMH U  MOJEPHHU3ALUU
AIIEKTPOIHEPTETUUECKOTO 000pyI0BaHUS O0BEKTOB M COOPYKEHHUN TETNIOIHEPTETUKH.
[TpoGiieMbl coCTOSIHUS M pa3BUTUS OONBIION AHEPreTHKU. DIEKTPOIHEPreTHUECKas
CUCTEMA U CTPYKTypa IPOM3BOJCTBA 3JIEKTPOIHEPrUU. TeEIUIOBbIE U ATOMHBIE
JJIEKTPUYECKUE CTAHIIMM U MX OCHOBHOE 00OpynoBaHue. PasmeleHue reHepupyromumux
MourHocTel. [IpoGieMbl U MPOTUBOPEUHs B Pa3BUTUU OOJIBIION SHepreTuku. PecypcHas
0a3a TEII0APHEPTETHKHU B COCTABE OOIICHAIIMOHALHOM AIEKTPOIHEPTE€TUYECKON CUCTEMBI.
ONTUMM3ALMU PA3BUTHUS IHEPIOCUCTEM U 3IEKTPOCTAHLIUM.

CocrtaB ¥ CTpYKTypa MPOMBILIIEHHON 3HepreTuku. OnpeneneHne Hay4YHO-TEXHUUECKOU
o0jacTy MNPOMBIIIJIEHHONW Teruio3HepreTuku. CTpyKTypHass cxema IPOMBIIUIEHHOM
TEIJIO3HEPreTUKHU, COBOKYITHOCTh MPOMBILIIEHHBIX TEIUIOIHEPIeTUYECKUX KOMILIEKCOB.
Tpu cocTaBHbIE YaCTH MPOMBILIUIEHHON 3HepreTuku. CTpyKTypHas CXeMa U B3aMOCBS3b
TEIJIO3HEPreTUUYECKOTO, 3JEKTPOIHEPTETUYECKOTO u TEIJIOTEXHOJIOTUYECKOTO
KOMIUIEKCOB ~ MPOMBIIUIEHHOr0 npeanpusatus. CBsi3p  TEIUIODHEPIE€TUYECKOTO U
ANEKTPOIHEPreTUUECKOro KoMIuiekcoB. (OcHOBHas mpoOieMaThka MPOMBIIUICHHON
TEII0PHEPTETUKHY.

TennosHepreTHUecKuil KOMILIEKC MPOMBIIUIEHHOTrO npeanpusatus. CoctaB U CTPyKTypa
TEIUIOPHEPTeTUUECKOI0 KOMIUIEKCA MPOMBILIUIEHHOTO HPEANpUSTUS. DHEPreTUUYECKUue
CTAaHUMU NPOMBIIUICHHBIX MNpeanpusaTUd. TemioBble >SJIEKTpUYECKUE CTAaHLUUU B
IIPOMBIIIIEHHOCTH. BO3/yX0onyBHBIE M KOMIIPECCOpPHBIE CTaHIMM. BoaHble craHIuu.
I'azoBble cranmuu. CraHnuu paszgeneHus Bosayxa.  CucTeMbl NPOM3BOACTBA U
pacnpeneneHus SHEPrOHOCUTENEN. OcHoBHas Hay4yHas npoOiaeMaTukKa
TEIUIOPHEPTETUUECKOT0 KOMILIECA IIPOMBILIUIEHHOTO MPEAPUATHUS.
TennoTeXHONIOTUYECKUH  KOMIUIEKC IMPOMBIIUIEHHOro mnpeanpuatusa. OrmnpeneneHue
TEIUIOTEXHOJIOTMYECKOT0 KOMIUIEKCA IPOMBIIUIEHHOrO mpeanpusatus. CTpyKTypHbIE
CXeMbl ~ MHOTOOIEPAlMOHHOTO  TEIUIOTEXHOJIOTHYeCKoro  Komiuiekca. (OCHOBHBIE
XapaKTEpUCTHKN YCTAHOBOK, CUCTEM U B IIEJIOM TEIJIOTEXHOJIOTMYECKOI0 KOMIUIEKCA, KaK
KOHEYHOTO TIOTPEOUTENsI OSHEPrOpecypcoB BCEX BHUIOB. | eMJIOTEXHOJOTUUYECKUMA
KOMIUIEKC MPEANPHUATHS YepHOi MeTaimyprun. HayuHsie 3aaun ¥ poOiIeMbl pa3BUTHS
TEIJIOTEXHOJIOTMYECKOr0 KOMIUIEKCA TPOMBIIIJIEHHOTO MPEANPHUATHS.

[Tpobnembl sHepreTHdyeckoro Oa3WpoBaHUS MPOMBINUIEHHBIX Hpeanpustuil. CocraB u
CTPYKTypa 3HEpPreTuyeckoil 0aszbl MPOMBIIUICHHOTO MNPEANpUATHS. DKOHOMUYHOCTbh U
Ha/IeKHOCTb 3HEPreTUYECKOro 0a3upoBaHMsl MPOMBILIUIEHHOTO npeanpusitus. CTpyKkTypa
TOIUIMBHO-3HEPT€TUYECKOTO OanaHca MIPOMBIIIJIEHHOTO MIpeANPUATHS.
CoBepIIeHCTBOBaHUE TOINIMBHOTO OajaHca MPEeANpUITUs, TOBbIIeHNE 3(pPeKTUBHOCTH U
HaJIe)KHOCTH dHEpreTuyeckoro 6asupoBanus. CoBeplIeHCTBOBAaHUE CIIOCOOOB M METOIOB
NOJATOTOBKM M CXXHUIAaHUS TOIUIMBA, HWCIOJIb30BAaHUS BTOPUYHBIX 3HEPIOPECYPCOB U
OTXOJI0B IIPOU3BOICTB B KAUE€CTBE IHEPreTHUECKOT0 TOILINBA.

OHeprod¢(HeKTUBHOCTH MCTIOJIb30BaHMs IPUPOIHOTO ra3a. [IpupoaHblii ra3 kak pecypc u
SHEProHOCUTENb. TPaHCIIOPTHBIE U dHEPreTUUecKHe CBOMCcTBa mpupoaHoro ra3a. Cocras
OPUPOJHBIX Ta30B M OCOOCHHOCTH €ro mpuMeHeHus. ['a3oBble mnoTpeOuTenu Ha
MPOMBIIIIEHHOM MpeANpUATHH. Bo3MOXKHbBIE 3aMEHUTENN NPUPOIHOTro raza. Bropuunsie
TOIUIMBHBIE Ta3bl, MX CBOMNCTBA W BO3MOXHOCTM 3aMEHbl IPHUPOJHOIO rasa.
TemoTexHoNOTUYECKUE MOTPEOUTENN MPUPOAHOTO Tra3za U HX XapaKTEPUCTHKHU.
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O60CHOBaHHOCTH HOPM MOTpeOIeHUs MPUPOTHOro raza. OOOCHOBaHHOCTh MPUMEHEHUS
OPUPOJHOTO Ta3a B TEXHOJIOTMYECKUX M DHepreTuyeckux mnpoueccax. OIeHKu
3¢ (HEeKTUBHOCTH MPUMEHEHHS IPUPOTHOTO Ta3a. OCHOBHbBIE HAYYHBIC IPOOJIEMBI U 321291
B HCIIOJIb30BaHUU MPUPOTHOTO ra3a.

OHeprod¢p(HeKTUBHOCTH UCTIONB30BaHUS yrilei. DHEpreTHYecKue Yk U UX IPUMEHEHHE
B TeIUlodHepreTuke. Pecypchl M cocTaBbl JHepreTuyeckux yriied. OcoOeHHOCTH
NPUMEHEHHS YIJIed pa3HBIX COCTaBOB M CBOWCTB. CHocOOBI M METOJBI MOJITOTOBKH U
cxxuranus toruma. OneHku 3(pPpexTUBHOCTH HCTIoNb30BaHus yriei. Kokcyrommuecs yriu
1 0COOEHHOCTHU UX NpUMeHeHUs. Poib KOKCyromuxcs yriiei B TOIUNIMBHO-I)HEPIE€TUUECKOM
OanmaHce MNpeANpUsATUS 4YepHOW MeTauryprud. [loAroToBka KOKCYIOLIMXCS YIied K
MCIIOJIb30BAHUIO B YEPHON METAJLTypruH. DKOJIOTUYECKUE TPOOJIEMbI IPUMEHEHUS yIIeH
B NIPOMBIIIIEHHOCTU. be30TX01HbIE TEXHOIOTUH CKUraHus yriei. OCHOBHbIE IPOOIEMBI
Y Hay4HbIE 3a7ja4l IPUMEHEHNUS YIJIeH B IPOMBIIIJIEHHOCTH.

TemyioBble 3JIEKTPUUECKHE CTAHLUWU TPOMBIIUICHHBIX MPEANPHUATHH U TPOoOJIeMBbI
KOT€HEepaluy 3JEKTPUUECKOM sHeprun. Mecto u poip npomsinuieHHbBIX TOC B
TEIUIOPHEPTETHUECKOM KOMIUIEKCE MPOMBILIUICHHOTO MPEInpHsITHs. THUIBI TETIOBBIX
ANIeKTpuYeckuX cTaHuuid. I[laporypOuHHBIE cTaHUMM M UX CcTpyKTypa. OCHOBHBIE
texuuueckue cuctembl TOC. Anamusz sddextuBHocTH 1HKIOB TIC. IIpobGnembr
KOr€HEpaly 3JIEKTPUUECKON SHEPru B MPOMBIIIIEHHOCTH. HanpaBieHus: NOBBIIEHUS
s dextuBHOCcTH TOC. IIpobiieMbl U TMEPCHEKTUBHI Pa3BUTHS U COBEPILICHCTBOBAHUS
OCHOBHOT'O 000PYZOBAHUSI AIEKTPUUECKUX CTAHIIMNA U TEXHOJIOTMUECKUX cxeM. OCHOBHbIE
po0JIeMbl U HayYHBIE 3a/1a4K POMBIIIIEHHOTO MPOU3BOJICTBA AJIEKTPOIHEPTUH.
Cucrembl  IpoM3BOJACTBA U pachpeneneHuss  TemwioTel. CTpykTypa  cUCTEM
IOPOMBIIUICHHOTO M KOMMYHaJIbHOTO  TeIJIOCHaOkeHus.  TemaoBble  CTAaHIIUU
IIPOM3BOJICTBA TEIJIOTHI. THIBI MCTOYHUKOB TEIJIOBOW IHEPIHMHM B IPOMBIIIJIEHHOCTH.
O} dexTUBHOCTh MPOU3BOJACTBA TEIUIOBOM JHEpPruu. TeriaoBble CETH W TPAHCHOPT
TEIUIOThl B IPOMBIIIJIEHHOCTH M KOMMYHaJIbHOM Xo3dicTBe. lloTpeOurenu TtennoBoi
SHEPrUU B MPOMBIIIJICHHOCTH U KOMMYHaJIbHOM Xo03stiicTBe. [IpoGnemsr s dexTruBHOCTH
NPOM3BOJICTBA M TOTpEOJIGHUS  TEIJIOBOH  DHEPTHUH. [lenTpanu3oBaHHOE
TeroxnagocHadxkenre. OCHOBHbIE MPOOJIEMBbl M HAaydHbIE 33Jjaud TEIJIOCHAOXEeHHs B
MPOMBIIIIEHHOCTH U KOMMYHAJIbHOM X035 CTBE.

CucreMbl TNpPOM3BOACTBA M PACHPENEIICHUS CXKAaTOrO0 BO3AyXa M IPOAYKTOB €ro
pazaenenusd. CxaTblii BO3AyX KaK MPOMBIIUIEHHBIM 3HEPrOHOCHUTEIb, €r0 OCHOBHBIE
XapakTepUCTUKH. MacmTabbl MPOU3BOJACTBA CXKATOTO BO3/AyXa B IMPOMBIIUIEHHOCTH.
CucreMbl IPOU3BOJICTBA CKATOr0 Bo3ayxa. KomnpeccopHble U BO3TyXO/1yBHbIE CTaHIIUU.
OcHoBHOE 000py10BaHKE MPOU3BOJICTBA CXKATOTO BO3yXa U MPOAYKTOB €0 pa3esieHHs..
Onenku 3 eKTHBHOCTH ITPOU3BOJICTBA CIKATOT0 BO3/1yXa. Pe3epBrl aHeprocoepexeHus B
IPOM3BOJICTBE CKATOT0 BO3AyXa. OCHOBHBIE TPOOJIEMBI U HAy4YHbIE 33]Ja4l IPOU3BO/ICTBA
CKaToro Bo3ayXa.

CucTeMbl TPOMBILIIEHHOTO BOAOCHA0KeHUs. Boia Kak MPOMBIIIUIEHHBIX SHEPTOHOCUTEb
u ee cpoiicTBa. I[IpumeHeHHEe BOABI B MPOMBIIUIEHHOCTH, BHABI M KayeCTBO BOJBI.
OcHOBHBIE TOTPEOUTENN TeXHNUECKOH BO/ibl. CHUCTEMBI MPOU3BOCTBA U paclpeeIeHus
TEXHUYECKON BOJBI. TeruioBas paboTa TEXHUYECKOW BOJBI B CHCTEMaX OXJIAXKICHHS
HHEPreTUYECKOr0 M TEIUIOTEXHOJOrHueckoro obopynoBanus. OueHKH 3PPpeKTUBHOCTH
UCIIONIb30BAaHUSl TEXHUYECKOM BOJbl. (OCHOBHBIE MpOOJEMbl M Hay4yHbIE 3aJlaud
IPOMBIIIJICHHOTO BOJOCHA0XKEHHUS.

BnusiHue moTeHIManoB OKpyXarolie cpelpl Ha paboTy TEIIOdHEPreTUYECKUX CHUCTEM
IIPOMBIIIJIEHHOTO MPEANPUATUS. DHEPreTUKa OKPY)KAIOIIEH CpeAbl U €€ MOTEHLHUAIbI.
Bpemennsie rpaduku n3MeHEHUs! TEMIIEPATyp BO3/IyXa U BOAbBI, UX TEPMOJUHAMUYECKHM
aHanu3. Pe3epBbl sHeprocOepexeHus MpU UCIOJIb30BaHUM MOTEHIMAJIOB OKpY’KaroIien
cpelbl B IPOMBINUTHHOCTH. BiHsHHE NOTEHLMANOB OKpY’Karolledl cpeapl Ha paboTy
CHCTEM TEIIOCHA0KEH M1, BOJOCHA0KEHHS 1 IPOM3BOJICTBA CIKATOT BO3/1yXa U MPOTYKTOB
ero pazzaeneHusi. OCHOBHbIE MPOOJEMBbl U HaydHbI€ 33JaYd HCIOJb30BAaHUS HHEPrHU
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OKpY’KaloIIel Cpeabl B IPOMBIIUIEHHOCTH.

DHEProcuJIOBOM NPHUBOJ B MPOMBIIIIIEHHOCTH. OTNIpeieieHue SHEProCUIOBOTO MPUBOA B
NPOMBIIIICHHOCTH. OCHOBHBIE IPUMEHEHHUSI YHEPTOCUIIOBOTO MPUBOJIA. XapPaKTEPUCTUKU
norpedbureneil mnpuBoAa. ODIEKTPUYECKHM M MapoBOM MPHUBOJ M HMX OCHOBHBIE
HHEPTreTUYECKUE XapaKTepuCcTUKU. OueHkN 3PHEKTUBHOCTH IEKTPHUECKOTO M MTapOBOTO
MPUBOJIA B MPOMBINIIEHHOCTU. CpaBHUTENbHBIN aHaMU3 3PPEKTUBHOCTH ANEKTPUUECKOTO
¥ TIApOBOTO MPHUBOJA. DHEPTOCUIOBOI PUBOJ HA IEKTPUUECKUX cTaHiusax. [IpuBox Ha
METATyprudeckux mnpeanpusatusx. OcHOBHbIE TpoOJieMbl U HaydyHblE 3a/la4yd
COBEPILIEHCTBOBAHUS SHEPTeTUYECKON 3(PPEKTUBHOCTH IHEPTOCUIIOBOTO MPHUBO/IA.
CucreMbl BTOPUYHBIX 3HEpPreTudeckux pecypcoB. OOmias XapakTepUCTUKA BTOPUYHBIX
HHEPTEeTUYECKUX PECYPCOB Ha MPOMBIIUICHHOM NMPEeNpUATHN. VICTOYHUKH ¥ TOTEHIIHAIIBI
BTOPUYHBIX JHEPreTUYECKUX pecypcoB. Poilb M MECTO BTOPUYHBIX IHEPreTHUUYECKUX
peCypcoB B TOIUIMBHO-YHEPIeTUYECKUX OallaHCaX MPOMBIIUICHHBIX MPEANPHITHH.
Hcnonp30BaHrue BTOPUYHBIX JHEPreTHUUYECKUX pecypcoB. PazpaboTka 3¢ deKTHUBHBIX
HANpaBJICHUH UCIONB30BAaHUS BTOPHYHBIX JHEPreTHYECKUX pecypcoB. OueHku
3G (EKTUBHOCTH  UCIIOJIb30BaHUSL. OcHOBHBIE MpoOJIeMbl M HaydHble 3a/Ja4u
UCTIOJIb30BaHUSI BTOPUYHBIX YHEPTETHUECKUX PECYPCOB B TPOMBIIIICHHOCTH.
[lepcrieKTHBBI HCMONB30BAHUS HETPATUIIMOHHBIX U BO30OHOBISEMBIX HCTOYHHKOB
DHEPTUU JUIA DSHEProcHAOXKEeHHS OOBEIMHEHHBIX UM AaBTOHOMHBIX MOTpeOuTeINeit.
OnpezneneHue HETPaJULMOHHBIX U BO300OHOBIISIEMBIX HCTOYHHUKOB 3HEpPruu. OCHOBHBIE
XapaKTEPUCTHKN UCTOYHUKOB dHEprun. HeTpauimonHeie 1 BO30OHOBIISIEMbIE HCTOYHHKH
SHEpPruy U TOILIMBHO-3HEPreTHYecKue O0anaHchl MPOMBIIUIEHHBIX OpeAnpusaTHid. OLeHKH
BO3MOXXHOCTH HCIIOJIb30BAaHMSI HETPAIUIMOHHBIX M BO30OHOBISIEMBIX HCTOYHUKOB
SHEprMM B HPOMBINUIEHHOCTH.  OneHku  3((EeKTUBHOCTH  MCIIOJIb30BaHMS
HETPAJIUIIMOHHBIX W BO300HOBISIEMBIX HMCTOYHHUKOB HHEPTUU B IPOMBIIUICHHOCTH.
OcHOBHBIE TpOOJEMbl M HayyHblEe 3a/Ja4d HCHOJIb30BAHUS HETPAJULMOHHBIX U
BO300HOBIISIEMBIX UCTOYHUKOB SHEPTUH B TPOMBIIILIEHHOCTH.

OHeprocHabXeHHue, 3sHeprocoepekeHrue U HHEpro3(p@eKTUBHOCTh MPOMBIIUIEHHOTO
KOMILIEKCA. Onpenenenue HHEProCHA0XKEHNUS, 3HeprocOepeKeHus u
HHEProd(PPeKTUBHOCTH MPOMBIIUIEHHOIO KOMIUIekca. OCHOBHBIE 3aJlaud U MPOOJIEMBI
NPOMBIIIJICHHOTO YHEPTOCHAOKEHUS. AHAIN3 YHEPTETUIECKUX OaTaHCOB MPEIIPHUSATHSL.
OcHOBHBIE 3aJ]aud M NPOOJIEMBbl SHEProcOepekeHusl B MPOMBINUIEHHOCTH. (OCHOBHBIE
3a7a4l U MPoOJEeMbl TOBBIIIEHUS ASHEProd(GPEKTUBHOCTU TEMJIOIHEPIeTUUECKOIO U
TEIIOTEXHOJIOTUYECKOT 0 000py0BaHusl. B3aumocssi3u HHEProcHa0KEHUs,
sHeprocoepexkenus u sHeprodpdexruBHOCTH. OCHOBHBIE TPOOJIEMBI U HAYYHBIC 33/1a4d
HHEPTrOCHA0XKEHUS, SHEprocoepekeHus ¥ HHePro3(PeKTUBHOCTH B MPOMBIIIEHHOCTH.
DHepreTuka, OSKOJOTHS ¥ OSKOHOMHKAa B IPOMBINUICHHOCTH. lIpoMbInnieHHOE
IPOM3BOJICTBO U €r0 HHEPreTHUECKUe, SKOJIOIMYECKHMEe U SKOHOMHYECKHE aCIEKTHI.
B3anMoCBS3b  AHEPreTHYECKUX, OSKOJOTUYECKHX M JKOHOMHYECKHX XapaKTePUCTUK
IOPOMBIIIJIEHHOTO  npou3BoAcTBa.  Kputepuum  s¢ddekTuBHOCTH  3HEpreTUyecKHe,
DKOJIOTHYECKNE M HKOHOMHYECKHE M WX B3aMMOCBSI3b. DKOJOTHUYECKHE MPOOIIEMBI
TEIUIOPHEPreTUKH  3ajjaud  pa3paboTKM  OE30TXOAHBIX, HSHEProdPPEeKTUBHBIX U
OKOJIOTUYECKA YHCTBIX TEXHOJIOTHH. 3amaud 3HeprooOecredeHus: 0e30TXOMHBIX
TEXHOJIOTUM M KpPUTEPHUM MHUHHMyMa »JHepromnorpeOieHus. 3agayu mnepepaboTKH
HAKOIJICHHBIX OTX0J10B. OCHOBHBIEC MPOOJIEMBI U HAYYHBIE 33/1a4M COBEPIICHCTBOBAHUS
HHEPreTUYECKUX, HKOJOTMUECKUX U DKOHOMHUYECKHX AaClEeKTOB IPOMBIIUIEHHOTO
IPOM3BOJICTBA.
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OIIK-1 Cnoco0en ¢opMyaupoBaTh U U 321a4H HCCIeI0Ba

HUS, BBISIBJISITH IPUOPUTETHI pEelICHUSA 3a/1a4, Bblﬁl/lpaTb KPUTEPUH OLICHKHU

OIlK-1.1

Hcnonp3yeT MeTo bl HAyYHOT'O UCCIIEOBAHUS
JUTS peIieHUs TPOOJIEM COBPEMEHHOM SHEPTETHKH

1.

[IpumepHOE MpaKTUYECKOE 3aJaHle K aTTeCTallUu:

OnpenenuTs KOJIWYECTBO Mapa, BHIPa0aThIBAEMOI0 KOTIOM-YTHIIN3aTOPOM,
YCTaHOBJIEHHBIM 332 MapTEHOBCKOI! ME€YbI0, a TAK)KE PACCUUTATh I'0JI0BYIO 3KOHOMUIO
TOIIMBA (IPUPOAHOTO ra3a). MicxonHble JaHHbIE: HaYallbHAs TeMIepaTypa ra3os trl =
700 °C; xoneuyHnas Temmneparypa razon tr2 = 160 °C; o0beMHbBII pacxoj ra3oB Vr =
12000 m3/4; naBieHue napa, BbipadaTbIBa€MOro KoTiaoM-yruianzaropom P = 40-105 I1a
(40 ata).

OnpenenuTb YJKOHOMHUYECKYIO 3((EKTUBHOCTh MPUMEHEHUS TETIJIOBOM H30JIALUU
naporpoBojia. McxoaHbie TaHHbIe: BHYTpEeHHUI tuaMeTp maporposojaa d1 =200 mm;
HapYXHbII AuameTp napornpoBoja d2 = 210 MM; TonrHA U30SIKH (IIUIAKOBATHI) 013
= 50 mm; quameTp TpydomnpoBoa B u3ossiiun d3 = 310 mwm; amuHa mapornpososja | = 100
M; K03 unment ternoornaun ot napa k crenke al = 80 B1/(m 2 °C); koappuuneHt
TEIUIOOT/Ia4M OT MOBEPXHOCTH MapOIIPOBOJia K OKpYyKaroleMy Bo3yxy a2 = 8 Bt/(m 2
°C); naBnenue napa B naponposoje P = 10-105 ITa (10 ata); Temneparypa
neperperoro napa tne =400 °C.

CocraBuTh TemoBoii 6ananc u paccuntars KI1/] neunoit ycranoBku 6 THIM3AIUH
TEIUIOTHI YXOASAIIUX Ta30B U ¢ YTUIN3alKeN TeIIOThl YXOIIIINX T'a30B 3a CUET
MpPUMEHEHHS TeIT0(PUKAMOHHOTO SKOHOMai3epa. McxoaHble JaHHbIe
MIPOU3BOIUTENBHOCTH K03 (pHIIMEHT N30bITKa BO3TyXa B paboueit kamepe o = 1,1;
TeMIeparypa ayTbeBoro Bosayxa tB = 30 °C teopeTnueckuii pacxo/1 Bo3ryxa JUis
ropenus 0 VB = 8,5 m 3 /M HauanpHas Temmneparypa 3arotoBok M = 20 °C; koHeuHas
TeMIeparypa HarpeTsix 3arotroBok t'"m = 700 °C; 00beM NpOyKTOB CrOpaHUs
(yxomsmux ra3oB) Vr =10 m 3 /m 3 ; Temneparypa Torusa it = 20 °C; TEeII0eMKOCTh
torBa Ct = 1,26 kJx/(Kr ° Temneparypa yXoAsIux ra3oB: 0€3 YTHIN3AIIH TETIOThI
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¢ yrunusanueit rerotsl t"yx = 150 °C.

Onpenenuts KOJIMYECTBO 00pa3yIOUIMXCcs BOASHBIX TAPOB BCKUIIAHUS B CemapaTope.
Hcxonnble qanHbie: 1aBlieHUE KOHIEHCATa, TOCTymnaomiero B cenaparop P1 = 0,6 Mlla
(6 ata) mpu tunl = 158,1 °C; naBnenue B cenaparope P2 = 0,2 MlIla (2 ara) npu tun2 =
120 °C; suransnus mapa i" = 2706,9 xJx/kr; pacxox koraencara Gk = 10000 kr/q (2,8
Kr/c).

TemmorexHoMOTHYECKasi YCTAHOBKA CHAOXAeTCs MapOM U3 IMapoIrpoBOIa, UMEIOIIETO
nasnenue P1. C nomolpio peqykuuoHHOro 34 kianaHa JaBjieHue cHuxkaercs 10 P2.
Pacxon mapa D = 10 1/4. Onipenenuth moTepro YHEPTHH U TOTUINBA B PE3yJIbTaTe
npoccenupoBanud napa. cxonusie qannslie: [lapamerpsl mapa B maponpoBoje:
nasnenue P1 = 1,2 MIla, remneparypa napa trne = 216 °C, sutansnus napa ine = 2913
kJx/kr . [TapameTpsl mapa B TEIJIOTEXHOJIOTHYECKON YCTaHOBKE: AaBlieHue napa P2 =
0,2 MIla; suranenus mapa i" = 2708 kJK/Kr .

OIIK-1.2

CrniocobeH (GopMyTMpoBaTh KPUTEPUHU OLIEHKH
3} HeKTHBHOCTH MyTel PEIICHUS MOCTaBICHHBIX
3a71a4

[IpoBecTH aHAIM3 PHEPrETUUECKUX PECYPCOB U c(HOPMYIIMPOBATH HAaHOOJIEe IEPCIIEKTHBHOE
HaIrpaBJIeHHe HayYHbBIX HCCIICJOBAHHIA:

1. DOHeprosppeKTUBHOCTH UCIOIB30BAHUS NIPUPOAHOTO ra3a. [IpupoaHslil ra3z kak pecypc

Y DHEPTrOHOCHUTENb. TPaHCIIOPTHBIEC M SHEPTETUYECKIE CBOMCTBA MPUPOIHOTO Ta3a.
CoctaB npUpOAHBIX T'a30B U OCOOEHHOCTH €ro npuMeHeHus. ['a30Bbie moTpeOuTen Ha
MPOMBIIITIEHHOM TIPEANIPUATHN. BO3MOXKHBIE 3aMEHUTEIHN ITPUPOTHOTO Ta3a.
BropuuHble TOMIMBHBIE ra3bl, KX CBOWCTBA U BO3MOXHOCTH 3aMEHBI IPUPOJIHOTO rasa.
TennoTexHOIOTHYECKHE TIOTPEOUTETH PUPOIHOTO Ta3a M UX XapaKTEPUCTHKH.
OBG0CHOBAaHHOCTH HOPM MOTPEOIIEHUS TPUPOTHOTO raza. O6G0CHOBAHHOCTh MPUMEHEHHS
MIPUPOHOTO Ta3a B TEXHOJIOTHYECKUX M SHEPTeTUIECKUX mporeccax. OneHKn

3¢ GEKTUBHOCTH IPUMEHEHHSI TPUPOHOTO Taza. OCHOBHBIE HayyHbIE POOIEMBI U
3a71a4M B MICTIOJIL30BAHIH PUPOIHOTO ra3a.

OHeprodpHeKTUBHOCTH UCIIONB30BaHUS yIIeH. DHEPreTHUECKUe YU U UX
IPUMEHEHHE B TEIUIOIHEpreTHKe. Pecypchl 1 COCTaBbI SHEPTETHYECKUX YIIICH.
OcoOeHHOCTH MPUMEHEHUS YIIIeH pa3HbIX COCTaBOB U CBOMCTB. CIIOCOOBI M METOIBI
MOJTOTOBKH U CKUTaHUs TOIIHMBA. OLeHKH Y QEKTUBHOCTH UCTIONB30BAHMS YTIICH.
Kokcyronmecs yriu 1 0cOOEHHOCTH UX TPUMEHEHHs. PoJib KOKCYIOIIMXCS yrieil B
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TOIIJIMBHO-3HEPreTHYECKOM OajaHce MpeAnpHusITHs YepHOi MeTaiutypruu. [lonroroBka
KOKCYIOUIMXCS yIJIeH K UCIIOIb30BAHUIO B UEPHON METAJUTYpPruu. JKOJIOTHUECKUe
poOJIeMBbl MPUMEHEHUS YTIIeH B TPOMBIIICHHOCTH. be30TX0/1HbIE TEXHOIOTUN
ckuranus yrieid. OCHOBHbIE MPOOJIEMBI U HAyYHBIE 33]]a4l IPUMEHEHHUS YT B
MIPOMBIIIJIEHHOCTH.

TenoBsIe ANIEKTPUYECKUE CTAHIIUU TPOMBILIUICHHBIX MPEINPHUITHIA U TPOOIEMBI
KOI'€Hepaluu 3JIeKTPUUecKo 3Hepru. Mecto u poiib npoMbliieHHbIX TOC B
TEIUIOAPHEPTETHUECKOM KOMILIEKCE MPOMBIIIJICHHOTO MPEeANPHUATHS. TUIIBI TEIIOBBIX
aneKkTpuyeckux craHiuil. [laporypOuHHbIE CTaHIIMK U UX CTPYKTypa. OCHOBHbIE
texanueckue cucrembl TOC. Ananus sdpdextuBHoctu 1ukiaoB TIOC. [Ipobnembl
KOT'€Hepaluu IEKTPUUYECKOM SHEPTUH B MPOMBILIUIEHHOCTH. HanpaBieHus mOBBIICHUS
sppextuBHocTH TIC. IIpo0aeMbl U NEPCHEKTUBBI Pa3BUTHUS U COBEPIIEHCTBOBAHUS
OCHOBHOT'O 000pYJOBaHUS 3JEKTPUUECKUX CTAHIUN U TEXHOJIOTUYECKUX CXEM.
OcHoBHbIE TPOOJIEMbI U HAYYHBIE 33]Ja4l IIPOMBIIIIJIEHHOTO MPOU3BOICTBA
ANEKTPOIHEPIUHU.

[lepcneKTUBBI UCTIONB30BaHUS HETPATUIIMOHHBIX U BO3OOHOBIISIEMBIX HCTOUHUKOB
SHEPTHH JIJIsl PHEPTrOCHAOKEHUSI O0BEAMHEHHBIX U aBTOHOMHBIX TTOTPEOUTENEH.
Omnpenenenne HETPAIUIIMOHHBIX U BO30OHOBIISIEMBIX HICTOUHUKOB dHEprUu. OCHOBHBIE
XapaKTepUCTUKU UCTOYHUKOB dHepruu. HerpaauunoHHsie U BO300OHOBIISIEMbIE
WCTOYHUKH SHEPIUHU U TOIJIMBHO-PHEPTreTHUECKUE OalaHChl POMBIIIIIIEHHBIX
npeanpusaThii. OleHKH BO3MOXKHOCTH MCIIOJIb30BaHUSI HETPAIUIIUOHHBIX U
BO300HOBIISIEMBIX HCTOYHUKOB SHEPTUHU B IPOMBIIUIEHHOCTH. O1eHKH 3()()EeKTUBHOCTH
WCIOJIb30BAaHUS HETPATUIIMOHHBIX U BO30OHOBIISIEMbIX HCTOUHUKOB YHEPTHH B
IPOMBIIIIEHHOCTH. OCHOBHBIE MTPOOJIEMBI U HAYYHBIE 3a]1a4l UCTIOIb30BaHUS
HETPAJAULIMOHHBIX U BO30OHOBIISEMBIX HCTOYHUKOB SHEPTUU B IPOMBIIIIEHHOCTH.
DHeprocHabxeHue, sHeprocoepekeHne 1 3HeprodPGeKTHBHOCTh MPOMBIIIEHHOTO
KomIuiekca. OnpeeneHie YHeprocHa0KeHus1, SHEProcOepeKeHUs 1
3HeprodhPEeKTUBHOCTH MTPOMBIIIUICHHOTO KOMIUTeKca. OCHOBHBIC 3aa4u U TPOOIEMBI
MPOMBIIIJICHHOTO YHEPrOCHA0XKEHUS. AHATIU3 SHEPTeTUYECKUX OalaHCOB MPEIIPUATHSI.
OcHoBHbIE 337a4u U MPOOIEMBbI IHEProcOepeKEHUS B IPOMBIIUIEHHOCTH. (OCHOBHbBIE
3aJjauu ¥ PoOJIeMbl TOBBIMICHHS YHEProdPEKTUBHOCTH TEIIOIHEPTETHYECKOTO U
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TETIOTEXHOJIOTUYECKOT0 000py1oBaHMs. B3anMoCBsI31 sHEprocHa0KeHUS,
sHeprocoepexeHus 1 3Hepro3pdexruBHocT. OCHOBHBIE MPOOIIEMBI U HAYYHBIE 331a4UH
SHEProcHa0KEeHUs, SHEProcoOepekeHNs U YHEProd(PPEeKTUBHOCTH B IPOMBIIIICHHOCTH.
DHepreTrka, 3K0JI0rUs U 3KOHOMUKA B IPOMBIIIITIEHHOCTH. [IpoMblnieHHOe
MIPOU3BOJICTBO U €TO YHEPTETUUECKUE, SKOJIOTUIECKHE U SKOHOMUYECKHE aCTICKTHI.
B3anMocBs3b 3HEpreTHUeCcKuX, IKOJIOrMUECKUX U SKOHOMUYECKUX XapaKTePUCTHK
MIPOMBIIIIECHHOTO pon3BoAcTBa. Kputepuu spexruBHOCTH 2HEpreTHUECKUE,
9KOJIOTUYECKHE U SKOHOMHUYECKUE U UX B3aUMOCBSI3b. DKOJOTHUECKUE MTPOOIEMbI
TETUIOIHEPTETUKH 3329 pa3paboTK 0e30TXOAHBIX, SHEPTrod()(HEKTUBHBIX U
9KOJIOTUYECKU YUCTBIX TEXHOJIOTUI. 3a/1aun 3HeproodecrnedeHus: 0e30TX0IHbIX
TEXHOJIOTHI U KpUTEPUU MUHUMYMa SHEpronoTpedieHus. 3ajaun nepepadoTku
HAKOIJICHHBIX 0TX00B. OCHOBHBIE TPOOJIEMBI U HAy4YHbIE 33/1a4l COBEPIICHCTBOBAHMS
HHEPreTUIECKUX, IKOJIOTHIECKUX U IKOHOMUYECKHX aCIIEKTOB MPOMBIIIUIEHHOTO
MIPOU3BO/ICTBA.

CucTeMbl MPOM3BOACTBA U pactipeiesieHus TerioThl. CTpyKTypa cucTeM
MPOMBIIIIEHHOT'O 1 KOMMYHQJIBHOT'O TEIIOCHA0KeHUs. TerIoBble CTaHIIMH
MPOU3BO/ICTBA TEIUIOTHL. THUIIBI HCTOYHUKOB TEIUIOBOW YHEPTUHU B IPOMBIIIIEHHOCTH.
D¢ hekTuBHOCTH MPOU3BOJICTBA TEIJIOBOM SHEPruH. TenaoBble CeTH U TPAHCTIOPT
TETUTOTHI B TPOMBIIINIEHHOCTH U KOMMYHAJIBHOM X03siiicTBe. [1oTpeOuTenH TerioBoi
SHEpPIruy B MPOMBIIIJIEHHOCTH U KOMMYHAJIbHOM X03stiicTBe. [IpoGiiembl

3¢ PeKTUBHOCTH TPOU3BOICTBA U TOTPEOICHUS TETUIOBOM sHepruu. LlenTpann3zoBannoe
TeroxnagocHadxkenne. OCHOBHBIE TPOOJIEMBI M HAYUHBIE 337a4H TEIUIOCHA0KEHUS B
MPOMBIIINICHHOCTH ¥ KOMMYHAJIBHOM XO3SHCTBE.

CucTeMbl IPOU3BOCTBA M paclpeieIeHus CKATOro BO3/1yXa U MPOAYKTOB €ro
pazaenenus. CxaTblif BO3AyX Kak MPOMBIIIICHHBIN SHEPrOHOCUTEINb, €T0 OCHOBHBIE
XapaKTepUCTHKH. MacuITadbl IPOU3BOJICTBA CKATOTO BO3yXa B TIPOMBIIIJICHHOCTH.
CucTeMbl IPOU3BOACTBA CKATOTO Bo3ayxa. KoMmpeccopHbie 1 BO3yXOdyBHBIE
cranuuu. OCHOBHOE 000pyI0BaHKE MPOU3BOJCTBA CXKATOTO BO3yXa U MPOIYKTOB €T0
pazaenenus. OneHkn 3pGEeKTUBHOCTH MTPOU3BOICTBA CKATOTO BO3ayxa. PesepBrl
9HEpProcOepekeHMsl B IPOU3BOJICTBE CKATOTO BO3yxa. OCHOBHBIE IPOOIEMBI U
Hay4HbIC 3aJI1a4l IPOU3BOJICTBA CKATOTO BO3yXa.
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9. Ouenku 3pPEKTUBHOCTH UCTIOIB30BAHUS TEXHUYIECKOU BOIbI. OCHOBHEIE MPOOIEMBI U
HAYYHBIC 32]Ia41 POMBIIIZICHHOTO BOJJOCHA0KCHHSI.

0) IlopsioK NpoBeaeHUsI MPOMEKYTOYHOM ATTEeCTAIlUM, TOKA3aTeJIH M KPUTEPUH OLCHUBAHMS:

Iloka3aTeu U KpUTEPUH OLICHUBAHMS 324eTa C OLIEHKOM:

— Ha OIEHKY «OTJHYHO» (5 0aJIoB) — O00yYaromuiicss JEMOHCTPUPYET BBICOKUN YPOBEHb COPMUPOBAHHOCTH KOMIICTCHIIUN, BCECTOPOHHEE,
CUCTeMAaTH4YeCcKOe 1 TTy00KOe 3HaHHEe yueOHOro MaTepuaa, CBOOOTHO BBIMOIHIET MPAKTUYECKUE 3a/IaHuUs1, CBOOOIHO ONEPUPYET 3HAHUSMU, YMEHHUSIMH,
MPUMEHSET UX B CUTYALUSAX MTOBBIIIEHHON CIIOAKHOCTH.

— Ha OIIEHKY «Xopomo» (4 6anna) — oOyyaroluics JeMOHCTPUPYET CpeIHUI YpOBEeHb C(HOPMUPOBAHHOCTH KOMIIETCHLIMN: OCHOBHBIE 3HAHMSI,
YMEHUS OCBOEHBI, HO JTOMYCKAIOTCS HE3HAUYUTEIbHBIE OITMOKH, HETOUHOCTH, 3aTPYAHEHUS TTPU aHATTMTUYECKUX OTEepaIUsX, IEPEHOCE 3HAHUN U YMEHUM
Ha HOBbBIE, HECTaHJAPTHBIE CUTYaLlUH.

— Ha OIIEHKY «Y/10BJIETBOPUTENbHO» (3 Oaia) — 00yJaroniuiicss IeMOHCTPUPYET MOPOTOBBIN YPOBEHb CHOPMHUPOBAHHOCTH KOMIIETEHITUH: B XOI€
KOHTPOJBHBIX MEPOMPHUITHIA JOMYCKAIOTCS OMIMOKH, MPOSBISETCS OTCYTCTBUE OTHEIbHBIX 3HAHWM, YMEHUH, HABBIKOB, 00YYAIOIIMNACS HCIIBITHIBAET
3HAYUTEIbHbIC 3aTPYJHECHUS IIPU ONIEPUPOBAHUH 3HAHUSMH U YMEHHUSIMH MPH UX MEPEHOCE HA HOBBIE CUTYALIUH.

— Ha OIIEHKY «HEYJ0BJIETBOPUTEJIBLHO» (2 Oamra) — oOydaromuiics AeMOHCTpuUpyeT 3HaHusa He Oonee 20% TeopeTHUecKoro maTepuana,
JIOTTYCKAeT CYIIECTBEHHbIE OIMOKH, HE MOXKET MOKa3aTh UHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1ad.

— Ha OIICHKY «HeYAOBJIeTBOpUTeabHO» (1 Oamn) — oOyyaromuiics HE MOXKET MOKa3aTh 3HAHHS HAa YPOBHE BOCIPOM3BENEHUS U OOBSICHEHUS
nH(pOpMaInu, He MOXKET MOKa3aTh HHTEJUICKTYaIbHbIC HABBIKM PEIICHHSI MPOCTHIX 3a/1a4.




