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[TporpamMma MoAroTOBKH — akajeMU4eckuii OakaraBpuat

®opma 00yuenus

oYyHas
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PaGouas nporpamma cocrasiena ma ocnose ®I'OC BO 110 HAIPABJIEHUIO TOATOTOBKH
13.03.01 Temnosuepretnka u TCIIOTCXHUKA, YTBEP)KAEHHOro Tpukazom MOuH P® ot
01.10.2015r. Ne 1081.

Pabouas  mporpamma paccMoTpeHa HW ofgoOpeHa  Ha , 3acejaHMu Kadeapsr
TennoTexHHYeCKHX M IHEPreTHUYECKUX CHCTEM 12.09.2017 r., mporogbn Ne 2.

E.B. AranuTtoB

PaGoyas nporpamma ono6pena Mmertoamueckoil KommccHeid HHCTHTYTA SHEPreTHKH M
ABTOMAaTH3MPOBaHHbIX cucteM  20.09.2017 r., mpotokonx Ne 1.

[Ipencenarens | C.H. JIykpsiHoB

Paboyas nporpamma cocrasiena: 3aB./kadpenpofd TudC, 1.1.H.

E.b. Aranuros

Penenzenr: 3am. HavansENka A [ICT [TAO «MMKp, k.T.H.

/

B.H. Muxaitnosckmii




MMHUCTEPCTBO OFPASOBAHMS U HAYKU POCCUMCKOM ®EJIEPALIMN
®enepalibHOE TOCYAAPCTBEHHOE OI0/KETHOE 00PA30BaATEIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHUs
«MarauToropckuii rocy1apCTBEHHbIA TeXHUYECKUM yHHBepcuTeT um. I.1. Hocosay

YTBEPXAIO:
JUpeKTop UHCTUTYTA SHEPTETUKH U
aBTOMATH3HPOBAHHBIX CHCTEM
C.W. JIykpsHOoB
«30» centsiopst 2017r.

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOAYJIS)

TEITVIOTEXHUYECKHUH AVIIUT ITPOMBILLIIEHHBIX ITPEJIIPUATUN

Hanpaienue noaroToBku (CrenuanbHOCTh)
13.03.01 TenJsiodHepreTKa M TEMJIOTEXHHKA

[Tpoduin
JHeproobdecneyeHue npeanpuATHI
VYpoBeHb BhICIIET0 00pa3oBaHus — OaKalaBpuar

[Iporpamma moAroTOBKU —akageMUYecKuiioaKataBpraT

dopma 00ydeHust
OuHas
HNuctutyT OHEpreTuKH U aBTOMATU3HPOBAHHBIX CUCTEM
Kadenpa TennoTexHN4YeCKNX U IHEPIeTUYECKUX CUCTEM
Kypce 4
8
Maruuroropck

2017r.



Pabouass mporpamma cocraBineHa Ha ocHoBe ®I'OC BO mo HampaBi€HHIO TOJITOTOBKU
13.03.01TemnnosHepreTka W TEIUIOTEXHHWKA, YTBEpXKIAeHHOTO mpukazoM MOwuH PO ot
01.10.2015r. Ne 1081.

PaGouwast mporpamma paccMoTpeHa U OJ0OpeHa Ha  3aceJaHuu  KadeIpsl
Tennorexunveckux u sHepreruueckux cucrem12.09.2017 r., mporoxon Ne 2.

3aB. kadeapoii E.b. AranuTos

PabGouass mporpamma og00peHa METOAWYECKOW KOMHCCHEH MHCTUTYTAa SHEPIeTHKU H
aBToMaTu3upoBaHHbIX cuctem 20.09.2017 r., mpotokom Ne 1.

[Ipencenarens C.H. JlyxpsiHoB

Pabouas nporpamma cocraBieHa: 3aB. kadenpoit TudC, 1.T.H.

E.B. Aranuros

Penensenr: 3am. HavanpHuka [[DCT OAO «MMKy, k.T.H.

B.H. Muxaiinosckuit




Jluct perucrpanuy M3MEHEHMH U JOMOTHEHUH

/

Ne Paznen Kparkoe conepxanue Jara, No [Tonmmuce
/o PITJT H3MCEHCHU S/ IOTIOIHCHHS npoToKona | 3aB.Kadeapoii
(Monys) 3aceqaHus
kadenpsr / /
1 8 AxTyanuzaiys y4e0H0-MeTOIUYECKOTO H Ne2 /
HHOOPMAIOHHOro 0becreyeHus 25.09.2018 ¥
JUICIUIUTHHBL //
2 9 AKTyanu3anys MaTepuaIbHO- Ne2 J
TEXHMYECKOro obecnedenus muciumiunsl | 8.10.2019r. | _/L-f
3 8 AxTtyanusaiys yue6HO-METOUIECKOTO U Nel
HH(OPMAIIOHHOTO 06eCTIeYCHHS 1.09.2020 r. /
JACTAILTHHEL ..4:———////7

/




1 Ilestn 0CBOEHHHU THCIMILTHHBI

LensMu  OCBOGHUS AUCHUILTUHBI  «TemIOTeXHUYECKHd  ayauT IPOMBIIIICHHBIX
HPEATIPUATHI» SBISIOTCS:

- pa3BUTHE Yy CTYACHTOB JIMYHOCTHBIX KadecTB, a TaKxke (OpMHpPOBAHUE
OOIIEKYIbTYPHBIX M TPO(PECCHOHAIBHBIX KOMIETCHIMH B COOTBETCTBHU C TPEeOOBaHUSAMH
®I'OC BO mno wnampasnenuto  noarotoBku 13.03.01TeruiosHepreTka W TEIUIOTEXHHKA,
npoduIb NOArOTOBKH — DHEProodecneueHne npeInpusiThi;

- W3yYeHHE CTPYKTYpPbl M MPHHLIUIIOB MOCTPOCHHUS TEIUIOIHEPTeTUYECKONH CHUCTEMbI
NPOMBIIIUICHHOTO — MPEINPHUITUS, 3aKOHOMEPHOCTEH M XapaKTepHBIX OCOOEHHOCTEH ee
(YHKIMOHUPOBAHUS, a TAKXKE COCTABICHHE W AaHAIN3 DHEPreTHUECKUX M IKCEPreTHYECKUX
0aJaHCOB PA3IMYHOTO HA3HAYCHUS W BHUJA, C LIEJIBI0 KAYeCTBEHHON M KOJMYECTBEHHOW OLICHKH
COCTOSIHUS DHEPTETHUECKOTO X03HUCTBA U YHEPTOMCIIONIb30BAHMS.

3ajau TUCHUIUIMHBI — YCBOCHUE CTYI€HTaMMU:

- OCHOBHBIX Pa3/Ie/IOB IPEIMETA;

- Hepa3pbhIBHOW CBSI3M CHUCTEM SHEProoOECHeueHHs MPOMBIIUICHHBIX MPENPHITHI C
CHCTEeMaMH  TIPOU3BOJICTBA  JHEPrOHOCUTENICH, PpPEKUMOB  MNOTPEONCHUS,  IOBBIIICHUS
3P PEKTUBHOCTH CTETICHH X HCIIOJIb30BAHMS;

2 Mecto aucuuminnsl B ctpykrype OOII 6akanaBpuara

Pabouas mporpamma yueOHoi mucrurumaa b1.B.J[B.04.02 «TemmotexHu4Yeckuii ayauT
MPOMBINUICHHBIX MPEANPHUATHI» BXOAUT B BapUAaTHBHYIO 4YacTh Onoka 1 oOpa3oBarenbHOU
MIpOrpamMMBl.

WN3ydyenne  mucnuruiiHel — Oa3upyercs Ha  3HAHUSAX, YMEHHMSIX W HaBBIKaX,
c(hOpMUPOBAHHBIX B PE3YJIbTATE WU3yYEHUS JUCHUTLINH:

b1.b.17 «'uapora3zoauHamMuKa;

b1.B.08 «Harmerarenu u TEILUIOBLIE ABUTATEIN;

b1.B.10 «TexHOMOrHMUYECKNE S3HEPTOHOCUTENN TPEATIPUATUI».

3HaHUsA, TOJIYYCHHBIE MO OCBOCHUIO JUCUUILIMHBI, HEOOXOMUMBI TPU BBIIOJIHEHUH U
3aIMTe BBITYCKHOM KBATH()HUKAIIMOHHOW PabOTHI.

3 Komnerenunun o0y4amomerocs, (opmupyeMbie B pe3yabTaTe OCBOCHHS
AUCHUILUINHBI (MOAYJIsSI) M IJIAHUPYeMble pe3yJbTaThl 00yUeHHusl

B pesynbrare OCBOEHHUS JAUCLUILIMHBI  (MOJYJIsA) «TennorexHuueckuii  ayaur
IPOMBIIUIEHHBIX ~ MPEANpUATUI»  oOydaromuiics  JOJDKeH  o0siajaTh  CIEAYIOLUMU
KOMIIETEHIMSIMU:
CTpyKTYypHBI# IInanupyemsble pe3yJbTaThl 00yUeHHs

JJIEMEHT

KOMIICTEHIIMU

[IK — 8 — rOTOBHOCTBIO K y4YacCTHIO B OpPraHU3allMM METPOJIOTMYECKOro olOecreyeHHs
TEXHOJOTHYCCKUX ITPOLECCOB ITPH UCIIOJIBb30BAHUN THUIIOBBIX METOJOB KOHTPOJIA PEKUMOB
paboThI TEXHOJIOTUYECKOTO 000PYI0BaHUS
3HaTh - TPOOJIEMBI METPOJIOTHYECKOTO 00ECTICUCHHST TEXHOJIOTHIECKUX
IPOIIECCOB MPH UCIOJIB30BAHNHU TUIIOBBIX METOOB KOHTPOJISI PEXKUMOB
paboThl TEXHOJIOTHUECKOT0 000pY10BaHUS

- OT€YECTBEHHBIE U 3apyOeKHbIE OXOAbI K OpraHU3aluu
METPOJIOTHUECKOTO 00ECTICUeHHSI TEXHOJIOTHIECKUX MTPOIECCOB

- pa3HOOOpa3Hble MPUEMbI OpPraHU3alUU METPOIOTUYECKOTO
o0ecrieueHNs TEXHOIOTHUECKHX MPOIIECCOB MPHU HCIOIb30BaHUN
TUIIOBBIX MCTOJOB KOHTPOJIA PCIKUMOB pa6OTBI TEXHOJIOI'MYCCKOI'O
000pyTOBaHUS




VYMeThb

- OPTaHU30BBIBATH METPOJIOTUYECKOE 00ECIICUCHIE TEXHOIOTHUECKIX
MPOIIECCOB MPH UCIOIB30BAHNU TUIIOBBIX METO0B KOHTPOJIS

- OpraHu30BaTh 00CYKICHNE METPOJIOTHYECKOTO 00eCTICUEeHHS
TEXHOJIOTUYECKUX MPOIECCOB MPH UCIIOIB30BAaHUN THIIOBBIX METO/IOB
KOHTPOJIS

- HaXoaAUTh (P PEKTUBHBIEC PELICHUS IPU OPTaHU3AIIH
METPOJIOTHYECKOT0 00ECIIEYeHUS TEXHOJIOTHYECKUX MTPOIIECCOB TPH
UCTIOJIb30BAaHUH TUIIOBBIX METOJ0B KOHTPOJISI PEKUMOB PaOOTHI
TEXHOJOTUYECKOT0 000py10BaHHSI

Bnanets

-METOJAaMH METPOJIOTHIECKOT0 00eCIeYeHHS TEXHOIOTHIECKIX
IPOIIECCOB MPH UCIIOJIH30BAHUHU THUIIOBBIX METOJIOB KOHTPOJIS

- HaBBIKAMHU AMCKYCCHH IIPU OOCYXKIEHUH METPOIOTUYECKOTO
00eCIeYeHHsT TEXHOJIOTHUECKUX MPOIIECCOB MPH UCTIOIh30BAHUN
TUITIOBBIX MCTOAO0B KOHTPOJIA

- MeToJaMu YPPEKTUBHON OpPraHU3AIH METPOJIOTHIECKOTO
o0ecreYeHNs TEXHOJIOTHIECKHUX TIPOIIECCOB MIPH HCITOJIb30BAHUH
TUIIOBBIX METOJIOB KOHTPOJISI PEKHUMOB paOOThI TEXHOJIOTHUECKOTO
000pyTI0BaHUS

[IK — 9 — crmocoOHOCTRIO 00eceunBaTh COOJIFOACHUE YKOJIOTMYECKON 0Oe30IMacHOCTA Ha
MIPOM3BOJICTBE U TUIAHUPOBATH YKO3AMUTHBIC MEPOTIPUATHS U MEPOTIPUATHS 110 SHEPTO- U
pecypcocOepeKeHUIO Ha POU3BOJICTBE

3HaTe

- OCHOBHBIC ME€TOAbI CO6JIIOZI€HI/I$I SKOJIOTHYECKOM OS30IaCHOCTH Ha
IMPOU3BOJICTBC U IIJNIAHUPOBATH 9KO3AIIUTHBIC MCPOITPHUATHA

YMmern

- pacrio3HaBathb 3QHEKTUBHOE pelIeHUe OT HeAPPEKTHBHOTO

- 00cyx1aTh criocoObl 3HEKTUBHOTO PELICHHS KO3aIIUTHOTO
MEPOTIPHUSITHS

- OOBSICHATD, BBISBISTH U CTPOUTH TUIIMYHBIE MOJIETH PEIICHUS
OKOJIOTHYECKUX M dHEprecOeperarmux 3a1a4y

Bnanets

- OCHOBHBIMHU METOJIaMH peIlIeHHs 3a/1a4 B 00J1aCTH SHEPTeTUKH U
HKO3aLIUTHBIX MEPOIPUATHH, CIOCOOaMH COBEPIICHCTBOBAHUS
npodeCCHOHATBHBIX 3HAaHUI

- crioco0amu IEMOHCTPAIlMU M YMEHHS aHAJIM3UPOBATh CUTYALIHIO




4 CTpyKTYpa M coepikaHue AUCUMILIMHBI «TenjioTexHu4ecKuii ayIuT NPOMbINLIEHHBIX NPeANPUITHI »

OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISIET 4 3a4eTHBIX eIuHULIBI — 144 akana. 4acoB, B TOM YHCIIC:

KOHTaKkTHas pabora — 69.95 akas. 4acos;

- ayauTOpHas padota — 66 akaj. 4acos;

- BHeayIuTOpHas pabora — 3.95 akan.daca;
camocTosTenbHas padora — 38.35 akaj. 4acos,
MOJITOTOBKA K dK3aMeHy — 35.7 akaJl. 4acos.
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5 Ob6pa3oBaTesibHbIe H HHPOPMALIMOHHbIE TEXHOJOIH

Jns pemieHus: mMpeayCMOTPEHHBIX BHJIOB Y4eOHOU pabOThl MpU H3yYEHUU TUCIUTLIMHBI
«TenoTeXHNYECKUI ayIuT NPOMBIIIICHHBIX MPEINPUATHID» B KadecTBe 00Opa3oBaTENIbHbIX
TEXHOJIOTMIl MCHOJIB3YIOTCS KaK TpPAJAWLMOHHBIE, TaK W MOAYJIBHO - KOMIIETEHTHOCTHBIE
TEXHOJIOTUH.

Lensimu 06pazoBaTeNbHBIX U HHOOPMALIMOHHBIX TEXHOJIOTUH SIBIISIOTCS:

- aKTUBU3MPOBAHUE MBILIUICHUS 00YJaOLIHXCS;

- (opmupoBaHUE UHTEpECA K U3y4YaeMOMY MaTepHUay;

- pa3BUTHE UHTEIJICKTA U TBOPUECKUX CIIOCOOHOCTEH 00y4aromuxcsl.

JIeKIIMOHHBIN MaTepHual 3aKperuisieTcss Ha JabopaTOpHBIX paboTax, TAe HpPUMEHSETCS
COBMECTHA JIeATEIbHOCTh CTY/IEHTOB B IPYIIE, HaIlpaBJIeHHAs HA pelIeHue o0Iel 3a/1auu myTeM
CIIO)KEHHUS Ppe3yabTaTOB HWHAMBHIYaJIbHOH pabOThl wieHOB rpymmbl. Jlns pa3BuTus u
COBEpIICHCTBOBAHUSA KOMMYHUKATHBHBIX CIIOCOOHOCTEH CTYIEHTOB OPraHU3YIOTCS NMPAKTUYECKUE
3aHATHUS B BHJE JUCKYCCH, aHAIN3a peaIbHBIX MPOOJIEMHBIX CUTYAllMi M MEXKIUCIUTUTMHAPHBIX
CBs3eM W3 pa3iuuHbIX oOyacTell B KOHTEKCTe pemaemMod 3amaud. llepemada HEOOXOIUMBIX
TEOPETUYECKUX 3HAHUN U (OPMHUPOBAHUE MPEJCTABICHUHA IO KypCy HPOUCXOIUT C MPUMEHEHHEM
MYyJIBTUMEAUMHOTO 000pynoBaHus. Ha 3aHITHSIX BHEAPSIOTCS Takue WH)OPMALMOHHBIE TEXHOIOTHH,
KaK HCIIOJIb30BAHME HA 3aHATHIX JJIEKTPOHHBIX U3AaHUI (YTEHHE JIEKIMHA C MCIIOJIb30BAaHHEM Claii-
NpEe3eHTalui, JIEKTPOHHOIO Kypca JeKIUH, rpadudeckux OOBEKTOB, BHIEO- ayIuO- MaTepUalIOB
(uepe3 Unrepner).CamocTosiTenpHas paboTa CTHUMYIHPYET CTYACHTOB K CaMOCTOSITENIbHOMN
npopaboTKe TEM B Mpoliecce HanmucaHus pedepaTo, MOATOTOBKH K JUCKYCCHSIM, K KOHTPOJIbHBIM
paboTaM M TECTUPOBAHMIO. OTambl IMO3HABATEIBHON MAESITEIBHOCTU CTYIEHTOB MPEAoaraimT
IIOCJIEZIOBATEIbHO IIOCTAHOBKY HHTEPECYIOIIEM HX MpoOJjeMbl, BbIIBUKEHUE THIIOTE3 IpU €€
pELICHUH, BBIPAXKEHUE PEUICHUSI TUIIOTE3bl HAYYHBIM SI3bIKOM, a TAKXe peaau3alus MpOAYKTa B
BUJIC ITyOJMYHOTO BBICTYIUICHUS, AOKJIaNa WM mpe3eHTanuu. KoppeKTHpoBKH 00pa30BaTeIbHOTO
npoliecca MPOXOJIUT ¢ HMCIOJIb30BaHHE 00PATHOM CBSA3M MEXIY MpernojjaBaTeiaeM U 00yJarouMuUCs
Ha KOHCYJIBTALMSAX, a TAKKE ITPU TEKYIIEM U IIPOMEKYTOYHOM KOHTPOJIE.

6 YuedHo-MeTOAMYECKOE OOecrieyeHre CAMOCTOATEILHONH PAaGoThI CTY1eHTOB
OneHoyHbIE CpeACTBAa U TEKYIIETO KOHTPOJIS — YCIIEBAGMOCTH, IPOMEKYTOYHOM
aTTeCTalluu 110 U'TOraM OCBOCHUA AUCIIUIIIINHEIL.

IIpumepHbIe HHAUBHAYANBbHBIE JoMamHue 3aganus (U/13)
1.Tennosnepeemuueckas cucmema npoMblULIEHHO20 NPEONPUAMUSA U €€ XAPAKMePUCMUKA
OO0mrast XapakTepuCTHKa TeIJI0IHEepreTnyeckoil u sneprorexnonorudeckoit cuctem (TAC u 3TC)
npoMbINUIeHHbIX npeanpusatuil (I111).
3nayenue TOC IIIT mist 3¢ ¢eKTUBHOIO MCIOIB30BaHMS TOIUIMBHO-3HEPIETUYECKHX PECypCcoB
(TOP), ux xnaccupukamms.
Pammonansnoe nocrpoenue TOC I1I1, kak ouH U3 MyTeil 3KOHOMHUH 3HEPTOPECYPCOB.
TOC IIII Ha nmpumepe METATypruueckoro KOMOHMHATa € IMOJIHBIM TEXHOJOTHYECKUM ITHMKIIOM.
3anaua ontumanbHoro nocrpoenus TOC I1I1.
TonnuBHBINM 6alaHC peaTbHOr0 METALTypruueckoro KoMOMHara.
[Tpuyusbl  OONMBIIMX 3HAYEHMH PACXOJOB TOIUIMBA Ha BBINYCK EIUHHIBI  MPOIYKIUU
MPOMBIIIIEHHBIMU TPEINPUATHSMU.
ITytn sxoHOMUM TOP.

2. Brympennue suepeopecypcswt 1 ux UCnOIb308AHUEC 8 CUCTNEMAX memoauepeoczm&wceuuﬂ i

PeanpHble rpaduku BeIXOAA U TOTPEOICHUS YHEPTOPECYPCOB U UX yUeT.
[TonsiTe BHYTpeHHHUX dHEepreTnueckux pecypcos (BOP) I1I1.
OcoOenHocTu ucnonp30Banuss BOP, ux sHepreTnyeckuii moTeHITHAIL.
["oproune u TenaoBble BHYTPEHHHUE YHEPTOPECYPCHI.

Mertonpl onpeneneHus BeIMYMHBI BRIX0a TOPIOYHX U TErIoBeix BOP.



DHepreTudeckas 3QPeKTUBHOCTD UCTIOIB30BaHMs BOP.

Oco0OeHHOCTH ONpeNeNeHUss HSKOHOMHM TOIUIMBA, TIPH HCIOJNBb30BaHMM roprounx BOP.
OnpeneneHre 5JKOHOMUH TOIUIMBA MTPU UCIIOJIB30BaHUHU TETUIOBBIX BOP.

DxoHomuueckas 3pPeKTUBHOCTH UCTIONIb30BaHusT BOP.

Bnytpennue suepreruueckue pecypest u TOC T1I1.

3. TOC LI memannypeuuecko2o KOMOUHAMA C NOJHbIM MEXHOA02UYECKUM UUKTIOM

CTpykTypa  TEIUIODHEPreTUYECKOM W JHEProTeXHOJOTMYECKOW  cHcTeM  KOMOMHAaTa.
OHepreTu4ecKue XapakTepUCTUKN OCHOBHBIX ITPOU3BOJCTB (KOKCOXUMHUYECKOE, arlIoMEPaLliOHHOE,
JIOMEHHOE, CTaJIeIIaBUIIbHOE, IIPOKATHOE).

4. Tennosou banranc 1111 e2o knaccudpuxayus u cmpykmypa

[TpuHIMIIBI COCTAaBICHUS TETIOBOTO OanaHca.

CtpykTypa TerioBoro 6anaHca npeAnpusTUil, €ro BUJIbI.

TennoBoii Oananc moTpeduTeneil TerIOTHI.

[TapoBoii 1 KOH/ICHCATHBIN OAJIAHCHI TIPEATIPUSTHS.

TennoBoii OanaHc npeanpuaTusi ¢ COOCTBEHHOH KOTEIbHOM.

Pacxoapl TENmaOTHl Ha TEXHOJIOTMYECKUE HYXKJIbl, OTOIJICHUWE, BEHTWISALUIO U CUCTEMY TOPSYEro
BOJIOCHA0KEHUS.

VYaenpHble HOPMBI TEIUIOTHI HAa BBIPAOOTKY OTAENBHBIX BUAOB MPOAYKLHHU, BIMSHUE OCHOBHBIX
(dakTopoB.

TomIMBHO-3HEPreTHUECKU I U MarepuaiabHbIN OanaHChl OTHENbHBIX  MPOU3BOJICTB
METAJITypruyecKoro KOMOWHATa C IOJIHBIM TEXHOJOTMYECKHM LMKIOM M KOMOMHAaTa B LEJIOM.
OCHOBHbBIE IOHATHUS FKCEPIEeTUUECKOr0 aHAIIN3a.

CocraBiieHHUe SKCepreTUHIeCcKOro bananca.

[Tpumepsl coCTaBIEHHUS JKCEPreTUYecKoro OallaHca HEKOTOPhIX OCHOBHBIX IPOU3BOJICTB
METaJIITypruuecKkoro KOMOMHaTa.

5. Memoowl ceedenus banrancos coproyux BOP

Oco0eHHOCTH UCTIoNB30BaHMs roprounx BOP.

MeTtonbl cBenieHus 6anaHcoB roprounx BOP u cHmkeHUs UX noTeps.

Bydepnsbie notpedburenu roprounx BOP.

Mertoas! NCIIONB30BAHUS IEPUOANYECKUX BBIXO/I0B TOPIOYHX T'a30B.

KoHcTpykius 1 0COGEHHOCTH pabOThl aKKyMYJISATOPOB ra3a (ra3roJibJepoB).

CxeMbl UCTIOIb30BaHUS IEPUOANYECKUX BBIXO/I0B FOPIOYUX Ia30B C IPUMEHEHHEM aKKyMYJsSTOPOB
TEIJIOTBHI.

6. Memooul ceedenus barancos npouzgo0CmMeeHH020 napa

[TpryrHbI BO3HUKHOBEHHUS Ae0alaHCOB Hapa.

Mertob! cBeZieHHsT OaTaHCOB MPOU3BOICTBEHHOTO Tapa.

Hcnonb3oBanue 3aBojckoil TOL[ B kauecTBe 3BEHA, 3aMBIKAIONIETO OandaHC MPOU3BOICTBEHHOIO
napa 1o 3aBoJy.

AKKYMYJISTOPHI IIapa.

BeipaBHUBaHHE MapONPOU3BOIUTEIHPHOCTH YTHIN3AIMOHHBIX YCTAaHOBOK 33 CYET WCIOJIh30BAHUS
HOJTOIKHU C PELUPKYJIISAIHEN Ta30B.

[TukoBBIE TAPOBHIE KOTIIBL.

Hcnonb3oBanue M30BITKOB Mapa YTUIM3AIMOHHBIX YCTAaHOBOK, B TOM YHCJE Ul BbIPAOOTKH
AIIEKTPOIHEPTUH.

7. Husxonomenyuanvroie BOP

Huzkonorennuansasie BOP, onpenenenue u knaccudukanus.
[ToBbIIeHNE JaBiIeHUs Mapa B TypOOKOMIIpeccopax.



Ce30HHOE HCIIOIB30BaHNE (PU3UUECKON TEIIIOTHI Ta30B C HU3KOW TEMITepaTypoil.

CxeMbl HUCHOJIb30BAHUSL TEIUIOTHI OXJIQXKJECHUS KOHCTPYKTHMBHBIX 3JIEMEHTOB TEXHOJOTMYECKHX
arperaros.

Hcnonb3oBaHnne HU3KOMOTEHIMANBHBIX BOP B BEeHTWISIMOHHBIX CXeMaxX MPOMBIILIEHHBIX
NPEANPUATHIA.

8. Ymunuzayuonnsie ycmanosxu

VYrunuzanuoHHble ycTaHOBKH (YY) B 3HEprocucTeMe MpOMBbILIIIEHHOTO IPEANPHUATHS.

OO6mas xapakrepuctuka YY.

OntumanbsHOE pactpenenenue roprounx BOP.

Hcnonb30BaHue U30bITOUHOTO JABJIEHHS ra30B U )KUJKOCTEH.

YTUIM3aoHHbIe YCTAaHOBKH, UcTonb3ytomue BOP B Buae Gpu3nueckoil TEIIOTH ra3oB, ropsiaei
IPOAYKIMH, OXJIaKICHUS 2JIEMEHTOB KOHCTPYKLIUK arperaTtoB U T.[.

Br16op napameTpoB napa yTHIM3alMOHHBIX YCTAHOBOK.

CxeMbl yCTaHOBKH KOTJIa-yTHJIN3aTOPa B ra30BOM TPAKTE TEXHOJOTUYECKOIO arperara.

9. Komnaexkchoe ucnonb3osanue 2opoyux u meniosvix BOP

KommiekcHoe Mcnoab30BaHue TroOpro4Yux U TCIIJIOBBIX B3P, a Taxyke M30BITOYHOIO JaBJICHUA ra3sa
Ha OpuMEpe JOMCHHOI'O IMMPOMU3BOJACTBA.

CxeMbl IMPUMCHCHUA I'a30BbIX YTUIIU3AIIMOHHBIX 6eCKOMHp€CCOpHHX Typ6I/IH H UX OCOOEHHOCTH.
Hcronp30BaHKe TEIIOTH JOMEHHOI'O rasa, yxogsamux ra3oB JOMCHHBIX BO3I{yXOHOI{OFp€BaT€HCfI,
Hcnonp30BaHuE TEMIOTHI Imapa CUCTEMbI HCIIAPHUTCIIbHOT'O OXJIAXKIACHUS U TCIIJIa JOMCHHOI'O IIJIaKa.

IIpumepnsbie Tembl npakTHyeckux 3anaTuid (IITII3)

1. Pacuersl mo ompeneneHUI0 BBIXOJA TEIUIOBBIX M roprounx BOP u ux sHeprermueckoro
MOTCHIHUAIIA.

2. OrmpeneneHue SKOHOMHU TOIUIMBA, TPU HCIIONB30BaHWs Toprounmx BOP. Pacuer cremenu
CYXOCTH M DHTAIBIIMU BJIAXHOIO I1apa, MOJy4aeMOro Ha YTWIM3AaLUOHHBIX YCTaHOBKAaxX C
MCIIOJIb30BaHNEM OaJIaHCOBBIX YPaBHEHUH.

3. OmpeneneHre SKOHOMUM TOIJIMBA, IPU MCIIOJIB30BaHUU TemIoBbIX BOP ans cinywyaeB Hanuuus
Ha 3aBOJ¢ KOTeIbHBIX u TOII,

4. PacueTsl mapamMeTpoB Mapa YTHIU3ALHUOHHBIX YCTAaHOBOK. BBIOOp ONTHUMAaNbHBIX MapamMeTpoB
napa npu yTHIM3aluy TerioBsix BOP.

5. Pacduer mapameTpoB JOMEHHOrO ra3a 3a Tra30BOM YTHJIM3ALMOHHOW OECKOMIPECCOPHOI
TypOMHOMN U €€ MOIIHOCTH NP PaCUIMPEHUH HACHIIIEHHOTO TOMEHHOIO rasa.

6. Pacuer TeroBoro 6ajsaHca JOMEHHBIX BO3yXOHarpeBareieu.

7. TemnoBo# pacdeT MapoBOro aKKyMyJisiTopa ¢ OIpelelIeHUEM aKKyMYJIHPYIOIIeH CIOCOOHOCTH,
€ro BOSIHOTO M T€OMETPHUECKOro 00bema.

8. OmnpeneneHre YKOHOMUH TOIUIMBA 33 CYET MOBBIIICHUS JaBICHHS Mapa HU3KUX MapaMeTpPOB B
KOMIIPECCOpax.

9. Pacuer teruioBoro 6anaHca JOMEHHOTO IIPOU3BO/ICTBA.



7. OueHOYHBbIE CPeICTBA MPOBeAeHUs IPOMEKYTOUHOH aTTecTAlluH

a) [lmanupyembie pe3yjbTAThl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS MPOMEKYTOUHON aTTeCTAlUM:

CTpyKTYpHBII
PYKTYP [Tnanupyembie pe3ysIbTaThl
JJIEMEHT OueHouHbIe CpeicTBa
oOyueHus
KOMIIETEHIINU

IIK -9 — cnoco0HOCTHI0 00ecneYnBaTh COOTI0IeHIE IKOJIOTHYeCKOi 0e30IacCHOCTH HA MPOM3BO/ACTBE U MIAHUPOBATDH IKO3aAIUTHbIE MEPONIPUATHS
W MEePONPHUSITHS 110 JHEPIro- H pecypcocOepeskeHHI0 Ha POU3BOCTBE

3HaTh

OCHOBHBIE METOJIbI COOJTIOICHHSI
HKOJIOTUYECKOH 0€301MacHOCTH Ha
MIPOU3BOJICTBE U TUIAHUPOBATH
HKO3AIIUTHBIE MEPOTIPUATHUS
-OCHOBHBIC MEPOTIPUSTHSI 10
SHEPro- U pecypcocOepeskeHNI0 Ha
MIPOU3BOJICTBE

OcHOBHBIE METOMBI PKOJIOTMYECKOM O€30MacHOCTH Ha CIIEAYIOIIUX MPOM3BOJACTBAX, METOABI pacyera
SHEProOaIaHCOB:
1.006mas xapakTepucTUKa TeIIodHepreTuueckoi u sHeprorexHojoruueckor cuctem (TOC u DTC)
npoMbliIeHHbIX npeanpusatuil (I111).
2.PanmonansHoe noctpoenue TOC I, kak oiMH K3 MyTel SJKOHOMUU YHEPTrOPECYPCOB.
3. TormBHEIM OaaHC PeaTbHOTO METAUTYPrUIeCKOro KOMOMHATA.
4.PeanpHble rpaduKu BBIX0/IA M TOTPEOICHUS SHEPTOPECYPCOB U UX YUET.
[TonsiTre BHyTpeHHUX 3HepreTudeckux pecypcos (BOP) II1.
5.0cob6ennoctu ucnonb3oBanus BOP, nx sHepreTnueckuit moTeHIMaMl.
6.'oproune 1 TeTIOBbIE BHYTPEHHHUE YHEPTOPECYPCHI.
7.Metozpl onpeiesieHrs BEIMUMHBI BIXOJa TOPIOYHMX U TEII0oBbIX BOP.
OHeprerudeckas 3pPeKTUBHOCTH HcIoNIb30BaHus BOP.
Oco6eHHOCTH OIpeIesIeH!s] SKOHOMUM TOIUTUBA, TPU UCTIOIb30BaHUM roprounx BOP.
8.OxoHomuueckast 3 PpeKTUBHOCTD HcIoIb30BaHus BOP.
9.CTpyKTypa TEII03HEPreTHUECKONW U SHEPrOTEXHOJIOTHYECKON CHCTeM KOMOUHATA.
10.ITpuHuunel coctaBieHus TemaoBoro OanaHca. CTpyKTypa TEIUIOBOro OajaHca MpearnpHUsiTHH, ero
BH/JIBI.
11.TemnnoBoit OamaHC TOTPEOUTENEH TETIOTHI.
12.ITapoBoii 1 KOH/IEHCATHBIN OalaHChI IPENNPUATHS.
13. TonnMBHO-3HEPreTUYECKU I 51 MaTepHuaIbHbII OanaHChl OTZACJIbHBIX IIPOU3BOJCTB
METAJUTYPrHueCcKOro KOMOMHATA € TIOJIHBIM TEXHOJIOTHYECKUM IIUKJIOM U KOMOMHATA B IIEJIOM.

14.Metoasl cBenmenust OanmaHcoB roproynx BOP um cHmwkenuss ux motepb. bydepubie morpeOutenu
roprounx BOP.




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysibTaThl
oOyueHus

OneHouyHble CpeaCcTBa

15.CxeMBbl UCNOJIb30BaHMSI IEPUOIUYECKUX BBIXOJOB I'OPIOYUX Ta30B C IPUMEHEHUEM aKKyMYJISITOPOB
TEIUIOTHI.

16. MeToab! cBeieHHs OalaHCOB IPOU3BOJACTBEHHOIO Mapa. AKKyMYJIATOpBI Tapa.

17.BbipaBHMBaHKME NApONPOU3BOJUTEIBHOCTH YTHMIIM3ALMOHHBIX YCTAHOBOK 3a CHET MCIIOJIb30BaHUS
MOJITOIIKU C PELUPKYJISALMEN Ia30B.

18.Mcnonp30BaHne WM30BITKOB Mapa YTUIM3ALMOHHBIX YCTAHOBOK, B TOM 4YHUCJE JUIsl BbIPAaOOTKH
JIEKTPOIHEPI UH.

19.CxemMbl HCNONB30BaHUS TEIJIOTH OXJIAKICHHUS KOHCTPYKTHBHBIX AJIEMEHTOB TEXHOJIOTMYECKUX
arperaTos.

20.YTunn3auuoHHble ycTaHOBKU (YY) B SHEProcucTeME MPOMBIIUIEHHOTO NPEAIPUATHUS.
21.Mcnonb30BaHue N30BITOYHOIO IaBJICHUS I'a30B U KUAKOCTEH.

22 KOoMIUIEKCHOE HCI0JIb30BAHKE MOPIOYMX U TeIuloBbiX BOP, a Takke M30BITOUHOTO AaBJIEHUS ra3a Ha
pUMepe JOMEHHOI'O POU3BO/ICTBA.

23. Mcnonp30BaHue TEIJIOTHI 1apa CUCTEMbI HCIIAPUTEIBLHOTO OXJIAXK/IECHUS U TeIlia

YMmern

00CYX1aTh OOBSCHSATH, BBISBIIATH U
CTPOUTH TUIIUYHBIC MOACIN
pereHusI IKOJIOTUIECKUX u
sHeprecOeperaroImx 3aaad

1. OmpesieTHTh TEOpEeTHUECKHE MACCy H 00BEM BO3IyXa, HEOOXOIMMOTO T roperus | M° MeTana npu
HOPMAJIbHBIX YCIIOBHSX.

2. Onpenenutb 00BEM U Maccy BO3yXa, HEOOXOIUMOTO JJIsi TOpeHHs 1 Kr opraHn4eckoil Macchl
coctaBa: C — 60 %, H—5 %, O —25 %, N -5 %, W — 5 % (BmaxxHOCTb), ecii KO3(UIHEHT H30bITKa
BO31yXa o = 2,5; remneparypa Bo3zayxa 305 K, nasnenne 99500 Ila.

3. Onpenenuth 00BEM BO3/IyXa, HEOOXOAMMOTO JJIsi TOPEHUS 5 M° cMecH ra3oB, cocrosux u3 20 %
CH4; 40 % C2H2; 10 % CO; 5 % N2 u 25 % 02, ecnu ko3¢ duieHT n30bITka Bo3gyxa paseH 1,8.

4. Onpenenuts K03(pPUIMEHT U30BITKA BO3/1yXa IPU FOPEHUH YKCYCHON KHUCIIOTHI, €CIIM Ha TopeHue 1
KT TIOCTYIIATIO 3 M° BO3IyXa.

5. OnpenennTh 00bEM BO3IyXa, MOMIE/IIEro Ha OKUCIeHHe 1 M° aMMHaKa, eciTi B POIYKTaX TOPSHHS
coJiepkaHue Kuciaopojaa coctaBmiiol 8%.

Bnaners

MPAKTUYECKUMHU HaBBIKAMH
pemeHuss  3amad B obOiactu
DHEPTreTUKM U DKO3AIIUTHBIX
MEPONPHUIITHI

Ipumep 3a0anus:
st marpesa 100 xr/c Bozb! ot 20 °C po 150 °C nmpu naBnenuu p =6 arm. Mcnonb3yercst MmeTaH.
Omnpenenutb 00beM HEOOXOIUMOTO ra3a U KodhGUIIUEHT U30BITKA BO3IyXa, a IPH HEOOXOAUMOCTH
BO3/yXa 000TaleHHOr0 KHCIOPOIOM IS TEPMOTMHAMUYICCKU -2 (EKTHBHOTO HArpeBa.




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysibTaThl
oOyueHus

OneHouyHble CpeaCcTBa

METOJaMHU PEIICHUS MPAKTHYECKUX
3aja4 B obnactu
SHEPTrocOEPEIKCHUS

[TocTpouTth TeMIeparypHoO-TEII0BOM Ipaduk mMporecca, OTMETUTh CYIIECTBEHHbIE OCOOCHHOCTH.

IIK — 8 — roroBHOCTBIO K Y4aCTUIO B OpPraHu3alum METpPOJIOIri4€CKoro o0ecreyeHHsI TEXHOJOIHUECKHX nmpoueccoB NMpU UCIOJb30BAHUU THIIOBBIX
0JIs1 PE;KUMOB paﬁoTbl TEXHOJOIrHN4€CKOIro 060pyu()BaH1/m

METOJ0B KOHT

3HaTh

- IPOOJIEMBI METPOJIOTUIECKOTO
o0ecTIeYeHrsT TEXHOIOTHYECKIX
MIPOIIECCOB MPH UCIIOJIH30BAHUHT
THUIOBBIX METOJIOB KOHTPOJIS
PEKUMOB PaOOTHI
TEXHOJIOTUYECKOr0 000py10BaHUs

- OTEUYECCTBEHHBIC U 3apyOCIKHBIC
MOJIXO/IbI K OpraHu3aIiu
METPOJIOTHYECKOTO 00eCeueHUs
TEXHOJIOTUYECKUX MPOIECCOB

- pa3HOOOpa3HbIE TPUEMBI
OpTaHU3aIH METPOJIOTUIECKOTO
o0ecreueHHsT TEXHOIOTHUECKIX
MPOIIECCOB MPH UCIIOTH30BAHUHT
THUIOBBIX METOJIOB KOHTPOJIS
PEXUMOB pabOTHI
TEXHOJIOTUYECKOTO 000PYIOBAHUS

MeTo/bl METPOJIOTMUECKOr0 00eceueHus ISl COCTABICHHUS:

1TonnuBHBINM 6anaHc peaJbHOr0 METAUTYPru4ecKoro KoOMOMHaTa.

2.PeasbHble rpaMKU BBIXO/A U MOTPEOICHUS SHEPTOPECYPCOB U UX YUET.

3.Boixon BOP, onienka ux sHEpreTHYECKOro noTeHuana.

4.T'oproune U TEIIOBbIE BHYTPEHHHE SHEPIOPECYPCHI.

5.MeTo/1bl onpeieneHNs BEIUYMHBI BbIX0/1a TOPIOYUX U TerioBbix BOP.

6.0neHka sHepreTudyeckoi 3¢ dexkruBHOCTH Hcnonb30BaHus BOP.

7.01eHKa onpeaeseHrs YJKOHOMUHN TOIIUMBA, PU UCNOIb30BaHUH roprounx BOP.

8.OxonoMuyeckas 3 PpeKTUBHOCTH HUCIONIb30BaHus BOP.

9.TemuoBoit Oananc MOTPEOUTEINEH TEILIOTHI.

10.ITapoBoii 1 KOHAEHCATHBII OaNaHChl TPEANPHUATHS.

11.TonMBHO-3HEPreTUYECKUIT " MaTepHuaIbHbII OanaHChl OTJIEIIBHBIX IIPOU3BOJICTB
METaJUTYprHuecKoro KOMOMHATA € TIOJIHBIM TEXHOJIIOTHYECKUM IIUKJIOM U KOMOMHATa B IIEJIOM.
12.Metonbl cBeneHust 0amaHcoB roprounx BDOP um cHwkeHHs WX moTepb. bydepHbie morpeburenu
roprounx BOP.

13.CxeMbl HCTIONTBb30BaHUS TIEPHOAMYECKIX BBIXOJOB TOPIOYHX Ta30B C MPUMEHEHHEM aKKyMYIISTOPOB
TEIUIOTHI.

14. Metonas! cBeienns 6amaHCOB TPOU3BOACTBEHHOTO Tapa. AKKYMYJISITOPHI Imapa.

15.Mcnonp3oBanne M30BITKOB Mapa YTUIM3AIMOHHBIX YCTaHOBOK, B TOM 4YHCIE JJs BbIPAaOOTKH
ANEKTPOIHEPTUHU.

16.Mcnionp3oBanne U30BITOUHOTO JaBIECHHS Ta30B U )KUIKOCTEH.

17.KomIIeKCHOE MCITOh30BaHNUE TOPIOYHX U TETUTOBBIX BOP, a Takke n30bITOUHOTO aBlIeHUs ra3a Ha
IIpUMEPE JOMEHHOTO NTPOU3BOJICTBA.

18. Mcnonp30BaHue TEIUIOTHI Mapa CUCTEMBI HCTIAPUTEITLHOTO OXJIAXKICHUS U TETIa




CTpyKTypHBIii

[Tnanupyemble pe3ynbTaThl

JJIEMEHT OneHouyHble CpeaCcTBa
KOMIIETEHIINHU 0byuenus
Ymers - OPraHU30BbIBATh YMeTh Oprann3oBaTh METPOJIOTUYECKOE OOECIIEUCHUE U OLICHKY:
METPOJIOTHYECKOE oOecreueHme PeanpHble Tpaduku BEIXOAA U MTOTPEOJICHUS YHEPTOPECYPCOB U UX YUET.
TEXHOJIOTHYECKHUX mporieccoB npu | [loHsTHE BHYTpeHHUX 3HEepreTrnueckux pecypcos (BOP) I1I1.
WCIOJIb30BAHUHU TUIOBBIX METOIOB | OcOOCHHOCTH HCTOIb30Banus BOP, ux sHepreTudeckuii moTeHIua.
KOHTpPOJIA ['oproune u TenaoBbIe BHYTPEHHUE SHEPrOPECYPCHI.
- OpraHu30BaTh 00CYXACHUE Mertoapbl onpeieNieHUsI BETMYUHBI BBIX0/1a TOPIOYMX U TEIIoBbIX BOP.
METpPOJIOTHYECKOro odecnieueHus | Hepretudeckas 3¢ (HeKTUBHOCTh UCTONb30BaHusl BOP.
TEXHOJIOTHYECKHUX MporeccoB pu | OCOOEHHOCTH OMpeAesieHUs] SKOHOMUU TOIUIMBA, MPU UCTOJIb30BaHuK roprounx BOP. Omnpenenenue
WCII0JIb30BAaHUH TUIIOBBIX METOJOB | 3KOHOMMH TOILJIMBA IIPU UCIOJIb30BaHUU TEIUIOBbIX BOP.
KOHTPOJIA DxoHomu4ueckas 3QGeKTHBHOCTH UCTIONB30BaHus BOP.
- HaXOAUTh 3P PEKTUBHBIC Bnyrtpennue snepreruueckue pecypesl u TOC I1I1L
pelieHust Ipu OpraHu3aluu
METPOJIOTHYECKOro 00ecrneyeHus
TEXHOJIOTHYECKUX MPOIECCOB MPH
WCIIO0JIb30BaHUH THUIIOBBIX METOJIOB
KOHTPOJISI PEKUMOB PaOOTHI
TEXHOJIOTHYECKOT0 000pyI0BaHUs
Bnaners -METOJIaM{ METPOJIOTHYECKOTO JI71s1 OLIEHKU TEeKYILEeH MO3UIIMN KOMIIETEHIIUU TPUMEHSIOTCS J1aboparopHbie cTeHAbl Kadenpsl TudC.

o0ecrnedeHns TEXHOIOTHUECKUX
MIPOLIECCOB MPU UCIOIb30BaAHUH

Brimonnasercs CbEM, paCHUcCT, 0606H_ICHI/IG SKCIICPUMCHTAJIbHBIX JAHHBIX U IOJYUCHUC 3aBHUCHUMOCTEHN C
MPUMCHCHUCM COOTBECTCTBYIOIICTO MAaTCMAaTUYCCKOT'O allrapara.

THIIOBBIX METOZ0B KOHTPOJIS ITpumep:

- HaBbIKaMU JMCKYCCUU TIPU [ToaroroButk Tabmuis! «KypHan HaOIr0AeHHUI» U «Pe3ynbTaThl pacueToB MO OMBITHBIM JaHHBIM.
00CYXJIEHUN METPOJIOTUIECKOTO Tabmuua 1
o0ecrnieueHns TEXHOJIOTHYECKUX Kypnan nabmonenuit
IIPOLIECCOB NP MCIIOIb30BaHUH IIpe30MeTpHUUECKOE TaBICHUE

Ne n/mt ITontHOE aBIEHME B CEUEHMSIX
TUIIOBBIX METOJ0B KOHTPOJISI B CEUECHHUSX

- MeToAaMu YPPeKTUBHOMN 1 2 1 2
OpraHu3any METPOJIOTHICCKOTO TIo Tlo Ilo Ilo

6 ITa Ila I1a ITa
o0ecnedyeHns TEXHOIOTMYECKUX npudopy, npudopy, npudopy, npudopy,




CprKTypHBIH HJ'IaHI/IpyeMBIe PE3YyJIbTaThbl

JIIEMEHT O1ieHOYHBIC CPENICTBA
KOMIICTCHITHH 0byuenus
MPOIIECCOB MPH UCIIOJIH30BAHUHT MM BOJI. MM BO/I. MM BOJI. CT. MM BO/I.
THUIIOBBIX METOJ0B KOHTPOJIA CT. CT. CT.
PEKUMOB PabOTHI 1
TEXHOJIOTUIECKOT0 000py10BaHUS 2
3
4
Temneparypa Bo3ayxa B naboparopun, °C
Tabnuma 2
PesynbTaThl pacueToB MO ONBITHBIM JTAHHBIM
No (;Eggggizo; [oTepn Koad. Koadd. | Pacxon Kpurepuu
o | cedermsx | AABICHUA, | CONPOTMBIEHMS, | CKOPOCTH, | BO3AYXa, | Diinepa | Peifnombaca | At
1 > Ia 4 ¢ M/c Eu Re

ESNNCO N O

2. I/I3MepeHHLIe 3HAYCHUA IICpeIIaia JaBJIICHUA (MM BOI. CT.) MEPCBCCTHU B CANHUIIBI CUCTCMBbIL cu
(ITa).
3. Berunciuth CKOPOCTHBIC NaBJICHUS B CCUCHUAX lu?2 I KAXKAOO0TO 3aMepa:
Piex = Pinonn — Prngess
Py = Pononn = Prnpes
4. BBIYHCIUTD MOTCPU NAaBJICHUA

Pl'IOT = Plnom—[ - PZnom—l
5. Beuucinurthb KOB(I)(l)I/IL[I/ICHT rUApaBJINYCCKOro COMMPOTUBIICHUA

6. Paccunrtarh IUIOTHOCTH BO3yXa MPU TEMIIEPATYpe




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysibTaThl
oOyueHus

OneHouyHble CpeaCcTBa

T0_129 273
T, 77273+t

7. U3 ypaBuenus (11) onpenenuts Ko3hHUIUEHT CKOPOCTH

w» V PZCK

\/Z(PIHOJIH_PZHI)(-B) \/Pll'lOJIH - P2n5e3

p; = 1,29

Py
8. Haiitu cpennee 3HaueHne kodppuumeHTa CKOpocTu
_ i=1Pi
on

rzie N — YKucio 3HAUYCHUH ;.
Tak xak K03 PHUIMEHT CKATUS CTPYH € = [, MOKHO MPUHSATH
P=0
rae { — ko3 duimeHTt pacxoja.
9. Onpenenutb 00bEMHBIE PACXO/IbI BO3/1yXa, BHITEKAIOIIETO U3 COILIA

Z(Plr[onH - P2nbe3)
Ps

rae fo = 0,785d? = 0,000314 M? — mJI0mAAb BBIXOIHOTO CEYCHUS COILIA.
10. OnpenenuTs ACHCTBUTENBHYIO CKOPOCTH JJISl KaXKI0TO OMbITa U3 ypaBHeHHs pacxoza (12):

V=pfo

11. Borancnute uncna nogobus Ditnepa Eu u Pelinonbaca Re. Eciu kputepuii Peitnonbaca
MEHSIETCS, @ KpUTEepUi Dilliepa 0CTaeTCs MOCTOSTHHBIM, TO HACTYIIAET PEXUM aBTOMOJIEIIBHOCTH, T.€.

CTpYS CO3/IaeT MOJO0HBIE SMIOPBI CKOPOCTEH JIJIs MOMEPEYHBIX CEUEHUH TOTOKA.
P 1ck — P 2CK

2
Py
Yucio mogobust Diinepa yKka3bIBaeT Ha OTHOIICHUE N3MEHEHHSI JABJIICHUS K YIBOCHHOMY
CKOPOCTHOMY JaBJICHUIO.




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysibTaThl
oOyueHus

OneHouyHble CpeaCcTBa

rae d — quametp coruia, d = 0,02 m.
Vv — K0>QPUIHEHT KHHEMATHYECKON BA3KOCTH Bo3ayxa, v = 15,1-107,
12. Pe3yabTaThl pacyeToB 3aHECTH B TAOII. 2.
13. Tlo pe3ynabpTaTam pacdyeToB MOCTPOUTH Tpaduieckyro 3aBUCUMOCTh V = f(Pycy), @ TaKKe

3aBucumocts Eu = f(Re).
14. B BbIBOJIaX yKa3aTh:
— KaKuM 00pa3oM 3aBHCAT MOTEPH JABICHUS OT PACcX0a XKHUIKOCTH (Ta3a);
— KaKoBa BEeJTMYMHA KOXPPUITUCHTA,
— HaOIIO1aeTCs M aBTOMOJICTBHOCTh B PACCMATPUBAEMOM JTHAIIa30HE PACXO0/I0B;
— KaK 3aBHCHUT PacXo/l )KUJAKOCTH Yepe3 COIIO OT MbE30METPUUYECKOTO JIaBJICHUS TIEPE] COTLIIOM.




0) Ilopsinoxk mpoBeJAeHHs] NMPOMEKYTOYHOM aTTeCTAIlMU, TMOKA3aTeJId M KPUTePHHU
OLICHUBAHUS:

IIpomexxyrouHass ~ arrectauuss 1O  JUCHMIUIMHE  «TEIJIOTEXHUYECKUM  ayIuT
IPOMBIIIICHHBIX MPEINPUATHIY BKIOYAET TEOPETUYECKHE BOIPOCHI, MO3BOJIAIOLINE OLEHUTH
YPOBEHb YCBOCHHSI 00YYAIONMMHUCS 3HAHUH, TP YCIOBUU BBIMOJIHEHUS TEKYIIUX MPAKTHYECKUX
3aJJaHUi, BBIABISIIOIIMX CTENEHb CPOPMHUPOBAHHOCTU YMEHUN U BIIQJICHUH, IPOBOAUTCS B hopMe
IK3aMeHa.

OK3aMeH 0 JaHHOM JUCLUIUIMHE IPOBOAMUTCS B YCTHOH Qopme.

IMoka3aTe1u U KPUTEPUHU OLIEHUBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJIMYHO» — 00y4arolHiicsa MOKa3bIBaeT BHICOKUH YPOBEHb CPOPMHUPOBAHHOCTH
KOMIIETEHIIHH, T.€. He MeHee 90% OT 001Iei TPyA0EeMKOCTH TUCIUILTUHEI,

— Ha OLIEHKY «X0POII0» — 00y4arouuiics NoKa3bIBaeT CPeIHUN ypoBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIH, T.€. HAXOAUTCA B mpeaenax oT 75% mo 90% ot ob1eit Tpy10eMKOCTH
JUCLUIUIMHBI,

— Ha OLICHKY «yAOBJIETBOPUTEIBHO» — O0YJAIOIIUIICS TOKA3bIBAET MIOPOTOBBI YPOBEHB
c(OpMHPOBAHHOCTU KOMIIETCHIIUH, T.€. HaxoauTcs B mpezenax ot 60% no 75% ot oOuiei
TPYAOEMKOCTH TUCIUILIIHEI;

— Ha OLIEHKY «HeyJ10BJIETBOPUTEIbHO» — PE3yJbTaT 00yUeHHsI He IOCTUTHYT, 00yJarouics He
MOYKET MTOKa3aTh 3HAHUS HA YPOBHE BOCIIPOM3BEICHHUS U O0BIACHEHHS HH(POPMALIUN, HE MOXKET
NO0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUS MPOCTHIX 3a/1a4

8.YueOHOo-MeTONMYeckoe ¥  HHpOpManHMOHHOe oOecrnevyeHHe JAUCHHUILINHBI
«TennoTexHNYECKU ayUT NPOMBIINLIEHHBIX MPeANPUATHI »

a) OcHoBHas JMTEpaTypa:
1. Kaprasues, C. B. CoBpeMeHHbIe po0IeMbl TEIUIOHEPTETHKY : yueOHoe nocodue / C.
B. KapraBues ; MI'TY. - Maruauroropck, 2012. - 59 c. : wun., rpad., tabm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=591.pdf&show=dcatalogues/1/11025
40/591.pdf&view=true - MakpooOBeKT. - TEKCT : AJIeKTPOHHBIN. - FIMeeTcs meyaTHbIil aHaJIor.
2 IlporaceBuu, A. M. DHeprocOepexeHHEe B CHCTEMax TeIUIOra30CHA0XKEHNU,

BEHTWISILIMM ¥ KOHIUIIMOHUPOBAaHUA Bo3ayxa : y4eO. nocobue / A.M. IlporaceBud. — MHuHCK :
HoBoe 3nanue ; MockBa : UH®PA-M, 2019. — 286 c. : un. — (Bsicuiee oOpa3oBaHue:
bakamaBpuar). - ISBN 978-5-16-005515-2. - Tekcr : onektponnsii. - URL:

https://znanium.com/catalog/product/1013521 — Pexxum 0CTyma: MO MOAIUCKE.

0) /lomoJiHUTEIbHAA JIUTEpaTypa:

1. Aranmrtos, E. b. DHepreTuka u oxpaHa OKpyKaroIiei cpeasl : yaebHoe mocodue [mms
By30B] / E. b. Aranurtos, B. H. Muxaiinosckuii, M. C. CokonoBa ; MarHUTOropckuii roc.
texHndeckuid yH-T uM. . 1. HocoBa. - Maraurtoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1 CD-
ROM. - ISBN 978-5-9967-1691-3. - 3arn. c¢ Turyn. o9kpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4032.pdf&show=dcatalogues/1/1532
661/4032.pdf&view=true - MakpooOBeKT. - TEeKCT : 2eKTpOHHBIH. - CBEICHNS JOCTYITHBI TAKKE
Ha CD-ROM.

2. UBanos, 0. H. OcHOBBI M@XAYHAPOAHON CTATUCTHKH : YUEOHHK / 1O OOII. pel. A-pa
skoH. Hayk FO.H. MBanoBa. — MockBa : MHOPA-M, 2018. — 621 c. — (Bricuee
oOpa3zoBanue: bakanmaspuar). - ISBN 978-5-16-003641-0. - Tekct : snexkrponHsii. - URL:
https://znanium.com/catalog/product/945546 — Pexxum f0CTyma: Mo MOAMUCKE.

B) MeToanueckue yKazaHus:

1. A.H. Yepuos, T.II. CemenoBa, E.b.AranutoB VYganeHue u30BITKOB TEIUIOTHl W3
MIOMEIIEHUH BBIYMCIMTENBHBIX IEHTPOB [Tekcr]:Meromndeckne ykasaHus K J1abOpaTOpHOM
pabore/Marunutoropck: M3a-Bo Maruuroropck. roc. Texs. yH-ta uM. I.J1. Hocona, 2012. 10 c.


https://magtu.informsystema.ru/uploader/fileUpload?name=591.pdf&show=dcatalogues/1/1102540/591.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=591.pdf&show=dcatalogues/1/1102540/591.pdf&view=true
https://znanium.com/catalog/product/1013521
https://magtu.informsystema.ru/uploader/fileUpload?name=4032.pdf&show=dcatalogues/1/1532661/4032.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4032.pdf&show=dcatalogues/1/1532661/4032.pdf&view=true
https://znanium.com/catalog/product/945546

2. T.II. CemeHoBa,

CONPOTHUBIICHUI

yKazaHugd K

H.I'.  3nokazoBa Ompeznenenue Kod(QQPHUIMEHTOB MECTHBIX
B031yx0B010B[ TekcT]:MeToauueckue

pabore/Maruurtoropck: M3n-Bo Marautoropck. roc. TexH. ya-ta um. [.11. Hocosa, 2014 — 6 c.

3. TJII. CemeHoBa,

I''1. Hocoma, 2015 — 6 c.

r) [Iporpammuoe odecnneyenne u UHTepHer-pecypcebi:

M.C KabnykoBa MHcmbiTaHne aBTOHOMHOTO KOHIUITMOHEPA
[Tekcr]:Metonnueckue ykazanus Marauroropck, M3a-Bo MarHMTOropck. Toc. TEXH. YH-Ta MM.

nabopaTopHOI

Haumenosanue 110 Ne norosopa Cpox neicTBUS JTULEH3UI
CranjapTHbIe
Microsoft Windows 7 J1-1227 ot 08.10.2018 11.10.2021
Microsoft Office 2007 Nel35 or 17.09.2007 Beccpouno
7Zip CBoOoaHO 0eccpovHO
pacnpocTpaHseMoe
FAR Manager CBoOoaHO pacnpocTpaHsieMoe | 6eccpouyHo
JlonosHuTENbHBIE
Microsoft Windows 10 Pro J-1227 ot 8.10.2018 11.10.2021
1.  ®enepanbHbIi HHCTUTYT IPOMBIIUIEHHON coocTBeHHOCTH : cailT POCITATEHTA /

OUIIC. — Mocksa : PUIIC, 2009 — . — URL: http://www1.fips.ru/ (mara obpareHus:
18.09.2020). — Pexwum moctyma: cBOOOIHBIH. — TeKCT: 3JE€KTPOHHBIA.

2. Poccuiickuii unnexc nayuynoro uutupoanus (PUHLI) : HanmonanbHas
6ubnuorpaduueckas 6a3a JaHHBIX HAYYHOT'O IUTUPOBAHUS. — TEKCT: 3JEeKTPOHHBIH //
eLIBRARY.RU : Hayunas snektpoHHast 6nbanoreka : caiit. — Mocksa, 2000 — . — URL:
https://elibrary.ru/project_risc.asp (aara oopamienus: 18.09.2020). — Pexxum goctyma: s
3aperucTpUp. MOJIH30BATEICH.

3. Axanemus Google (Google Scholar) : mouckoBas cucrema : caiir. — URL:
https://scholar.google.ru/ (mara obparmenus: 18.09.2020). — Pexwum goctyma: 1is
3apErUCTPUP. MOJIb30BaTeNeh. — TEeKCT: ANEKTPOHHBIN.

4.  EnuHOe OKHO JI0cTyIa K MH(POPMALMOHHBIM pecypcaM : JIeKTpOHHAs OnbauoTeka : caiT /
OT'AY THUU UTT "UHOOPMUKA". — Mockga, 2005. — . —URL: http://window.edu.ru/
(mata oopamenus: 18.09.2020). — Pexxum moctymna: cBOOOAHBINA. — TEKCT: 2JIEKTPOHHBIH.

5. East View Information Services : DnekrponHnas 6a3a nepuouueckux uzganuii / OO0
«MBUC. — URL: https://dlib.eastview.com/ (nara o6parmienus: 18.09.2020). — Pesxxum
JIOCTYTIA: TI0 TOAMKUCKE. — TeKCT: AIIEKTPOHHBIN.

6.  Poccuiickas ['ocygapcTBennas 6ubnamoreka. Karanoru : caiit / Poccuiickast
rocynapcTBeHHas omoimoreka. — Mocksa : PT'b, 2003 — . URL:
https://www.rsl.ru/ru/4readers/catalogues/ (mata oopamenus: 18.09.2020). — Pesxxum
noctyna: cBOOOIHBIN. — TeKCT: 31eKTPOHHBIM.

7.  Onexrponnas oubmuorexka MI'TY um. I'. . Hocora. — URL.:
http://magtu.ru:8085/marcweb2/Default.asp (nara oopamenus: 18.09.2020). — Pexum


http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://dlib.eastview.com/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

JOCTyMa: JIJIsl 3apPETUCTPUP. MOJIb30BaTeNel (BXO/I C BHEIIHEW CETH I10 JIOTUHY U MapoJIio).
— TeKCT: 37EKTPOHHBIN.

8. Web of science : MexayHapoaHas HayKoMeTpuueckas pedeparuBHas U MOJTHOTEKCTOBAS
0a3a jmaHHBIX Hay4yHbIX U3manmii : caidT. — URL: http://webofscience.com (nara
obpamenus: 18.09.2020). — Pexxum foctyma: ajis 3aperucTpup. mosb3oBareleit (BXo 1o
IP-anpecam By3a). — TekcT: 37E€KTPOHHBIMN.

9.  Scopus : MexnyHnapoaHas pedepaTuBHas ¥ MOJHOTEKCTOBAs CIpaBoYHas 0a3a JaHHBIX
Hay4HbIX u3ganui : caut. — URL: http://scopus.com (mata oOpamenus: 18.09.2020). —
Pexxum noctyna: s 3apeructpup. noias3zoBateineil (Bxox no IP-agpecam By3a). — Tekct:
AJIEKTPOHHBIN.

10. Springer Journals : MexayHapoHas 6a3a MOJTHOTEKCTOBBIX KypHaIOB : cailT. — URL:
http://link.springer.com/ (nata o6parenus: 18.09.2020). — Pexxum noctyna: s
3aperucTpup. noib3zonareneit (Bxox no [P-agpecam By3a). — TeKCT: 37EKTPOHHBIM.

11. SpringerMaterials : MexnyHapoaHas 6a3a HaydHBIX MaTEPUAIOB B 00J1aCTH (PU3UIECKUX
HayK W uikuHupuHTa : caiT. — URL: http://materials.springer.com/ (nara oGparienus:
18.09.2020). — Pexum moctyma: Juisi 3aperucTpup. mojb3oBateneii (Bxoj mo [P-agpecam
By3a). — TeKCT: 2IEeKTPOHHBIH.

12. Springer Reference : MexayHnapoanast 6a3a CripaBOYHBIX H3/IaHUI 110 BCEM OTPACIISIM
sHanuit: cait. — URL: http://www.springer.com/references (mara ooparmenus: 18.09.2020).
— Pexwum nocrtyna: nis 3apeructpup. noias3opareneit (Bxon no IP-agpecam By3a). — Tekcr:
JJIEKTPOHHBIN.

13. ApxuB Hay4YHBIX KypHaJOB : callT / HanimoHanbHbIH 31eKTPOHHO-UH(DOPMAIIHOHHBIHA
koHnopiuyM. — Mocksa : HOUKOH, 2013 — . — URL: https://archive.neicon.ru/xmlui/
(mata obpamenus: 18.09.2020). — Pexum moctymna: A 3aperucTpup. Moab30BaTenen
(Bxox mo [P-agpecam By3a). — TeKCT: 37EKTPOHHBIN.

14. eLIBRARY.RU : HayuyHas snekTpoHHas Oubauoreka : caifT. — Mocksa, 2000 — . — URL:
https://elibrary.ru (mara obpamenus: 09.01.2018). — Pexwum gocrtymna: i 3aperucTpup.
nosb30BaTenen. — TeKeT: JIEKTPOHHBIM.

15. PYKOHT : HanoHabHBINA HU(PPOBOI pecype : MexoTpacieBas 3JeKTpOHHas OubinoTeka
: caiit / koncopuuyM «KOTEKCTYM». — CkosikoBo, 2010 — . — URL: https://rucont.ru
(mata obpamenus: 18.09.2020). — Pexxum goctyma: uis aBTOpu3. mosib3oBareneit. — TekcT:
3JIEKTPOHHBIMN.

9 MarepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUIINHBI (MOAYJIs1)

B coorBercTBUM ¢ y4eOHBIM IUIAHOM MO0 JUCHUIUIMHE «TEerIOTeXHUYECKUH ayauT
MIPOMBIIUIEHHBIX MNPEINPUATUNR» TPETyCMOTPEHBI CIEIYIONIME BUABI 3aHSITHUN: JIEKIIMOHHBIE,
nabopaTopHble, MPAKTUYECKUE 3aHATUS, CaMOCTOsATENbHas paboTa, KOHCYJIbTAlMM (cTonOer
BHKP), sx3ameH.


http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://materials.springer.com/
http://www.springer.com/references
https://archive.neicon.ru/xmlui/
https://elibrary.ru/
https://rucont.ru/

Tun u Ha3BaHMe ayIUTOPUN

OcHallleHue ayauToOpumn

YyeOHast ayTuTOPHS U1 IPOBEACHUS
JEKIIMOHHBIX U MPAKTHYECKUX 3aHATUN
CEMUHAPCKOI0 THIIA, IPYIIIOBBIX U
WHUBUIYAJIbHBIX KOHCYJIBTALIMM, TEKYLIETO
KOHTPOJI U IPOMEKYTOYHON aTTeCTallun

MynbTUMEANITHBIE CPEACTBA XPAHEHNUS,
nepefayn U MpeacTaBieHus HHGopMau,
CHUCTEMa aBTOMAaTUYECKOIO 3aIITOPUBAHHUS C
9KpaHOM, JOCKA.

VueOHast ayJUTOPHSI IS TIPOBEICHHSI
nabopaTopHEIX paboT:
71a00paTopHst THAPOTa30AMHAMUKH

BeHTHIIATOp € AJIeKTpOABUraTEIIEM,
KOHJTUIIMOHEP; KOMIIPECCOP.

Y4eOHbIe ayIUTOPUH IS TPOBEICHUS
MPaKTUYECKHUX 3aHITHUI, TPYIIIOBBIX U
VHIUBUYAIbHBIX KOHCYJIBTALHM, TEKYIIETO
KOHTPOJI U IPOMEXKYTOUYHON aTTeCTallun

Jlocka, MyJIbTUMEIUUHBIN IIPOEKTOP, IKpPaH

Y4eOHbIC ayIUTOPHUH, TOMEIIICHUS JIJIS
CaMOCTOSITENIbHOM pabOThl 00YJAIOIIHUXCS

[lepconanbHble KOMIBIOTEPHI € TakeToM MS
Office, BbIxosioM B IHTEpHET U € JOCTYIIOM B
AJIEKTPOHHYIO HH(POPMALIMOHHO-
00pa30BaTeNIbHYIO CPEly YHUBEPCUTETA

ITomenienue st XpaHeHUs U
npoQUIAKTUIECKOT0 00CTYKUBAHUS y4eOHOTO
000py1I0BaHUS

Cremnaxu, celdbl 111 XpaHSHUST y4eOHOTO
o0opynoBaHus

WNHcTpyMeHTH U1 peMOHTa J1abopaTOPHOTO
o0opynoBaHus




