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1. IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 110 JUCITUITJIMHE

DopMupyeMBIE KOMIIETEHLIIUN TpeboBanus K pe3yipTaram 00yJeHus
Ne | Kox xommerenmuu Komnerennus
[TpodeccronanbHbIE
1 [IK-2 CriocoGHOCTD MPOBOIUTE | B pe3ymbTare 0CBOCHUS TUCIAILIAHEI
PacUeTHs [0 THIIOBBIM | O0YJArOIIHIACS TOJDKEH
METOIKAM, 3HATh: MaTepUAIBHBIE U TEIUIOBbIE OaIaHCE
IIPOEKTHPOBATh IIPOLIECCOB TOPEHHSI OPTaHUIECKOTO
TEXHOJIOTIIECKOe TOILINBA;
obopynoBaHue C BIIUSHUE PACcXOa OKUCIUTEII Ha OCHOBHEIE
HCIIOJIE30BaHIEM [IOKa3aTeNHy IIpoliecca TOPeHuUs TOILIUBA.
CTaHJAPTHBIX CPEACTB | YMeTh: IIPOBOIWTH PacdeThl TOPEHUT
aBTOMAaTH3alUH OpraHWYeCKOro TOIUIMBA I10 THIIOBBIM
IIPOEKTUPOBAHUS B METOHKAM
COOTBETCTBHUH C Biagers: MeTOIMKOM ONIpeneNeHns pacxona
TEXHUYECKUM 33JaHUEM | OKMCIIUTEIS U ONIpeeNICHuEeM II0Ka3areneit
Ipoliecca TOPEHNUs 110 THITOBBIM METOTIMKAM. .

2. MECTO JUCIAILIAHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMDBbI

Conepxxanue

JIUCIUAILINHEI

IMPOOOJDKCHUEM CICOAYOIIUX TUCITUIIINH

OCHOBBIBAcTCA u

ABIIICTCA  JIOTHYCCKUM

Ne HaunmMeHoBaHME TUCUIUTUIAHEI (MO JIS)
1 XumMust
2 Ousuka

ConepxxaHve MUCHUIUIMHBL CIYXUT OCHOBOM MJII HM3y4EeHHs CIEIyIOLIuX

JUCITATLINH:
Ne HanMenoBaHue TUCIUIUTMHEE] (MOIYJIS)
1 Tennomexanndyeckoe 060pyI0BaHNE IPOMBIIUICHHBIX IPEIIPUITHR
2 TepMOBIaXHOCTHBIE ¥ HU3KOTEMIIEPATypHBIE TEIIOTEXHOJIOTMYECKUE IPOIIECCH

U YCTaHOBKH

Oxonoruyeckas 0€30macHOCTh TeIIOTEXHOJIOTHH

OHEeproTexHoornyeckas o0paboTka razon

[TapoTemoreHepupyOIUe YCTAHOBKH MTPOMBIITUICHHBIX IPESIPUITHI

BBICOKOTCMHepaTypHBIe TCINIOTEXHOJIOTHYCCKHUEC ITPOIECCCEI U YCTAaHOBKH

NN B~ (W

VicTouHMKY ¥ CUCTEMBI S9HEPrOCHAOKEHHUS TP AITPUITHH




3. OBBEM JUCHUILINHDbI

O61mas TPYI0EMKOCTD JUCIIMILIAHEI COCTABIIAET 4 3a4. SIIMHULL, 144 4gacos.

Bun yueOHOM paboThl Bcero Cemectp
4acoB Ne3
Ob1mast TpyA0EMKOCTE 144 144
JIMCITUILIMHBL, 9ac
KonrakTHasi padora 16 16
(ayaaTopHbIe 3aHATH), B
T.4.:

JIEKIIAN 6 6
71a00paTOPHBIE 4 4
MIPAKTUYECKUE 6 6

CamocrosiTenbHas1 paboTa 128 128

CTYAEHTOB, B TOM YHCJIC:

KypcoBo#l mpoexT - -

Kypcogas pabota - -

PacuetHo-Tpaduyeckoe - -
3aqaHus]

VHauBHUyanbHOE JOMalIHEE 9 9
3ajaHue

Hpyaue 6uovt 83 &3
camocmosamenvHol pabomol

®opma IpoMeXyTOIHAst 36(3x3ameH) 36(3x3aMeH)
aTTeCTanus
(3aueT, HK3aMeEH)




4. COAEPXKAHHME JUCIUIIINHDBI
4.1 HanmeHOBaHHE TeM, HX cO/Iep:KaHHEe H 00beM

Kypce 2 Cemectp 3

Ne
/1

HanmenoBanue paznena
(kpaTKoe comepKaHue)

Harpysku, 4ac

O0BeM Ha TEMaTHIECKUHM
paszien mo BugaM ydeOHoH

Jlexuuu
[pakTHyeckue
JIaGopaTopHsbIe 3

3aHATHUA
AHATHA

CaMocTrosaTeIbHas

pabota

TenmoTexHOIOrMUECKUE IIpoOeCcChl Kak 3HCpFOHOTpC6I/ITeJII/I. KJIaCCI/I(l)I/IKaHI/ISI

NCTOYHHUKOB DHEPIUH TCIJIOTEXHOJIOTHH.

OCHOBHOE IIOHATHS O TEILIOTEXHOIOTHYECKUX IIponeccax.

KJIaCCI/I(bI/IKaL[I/IH HUCTOYHHUKOB 3HCPIrUH TECILJIOTEXHOJIOTHH.
Tommso. OpraaneCKoe TOILUTHBO — OCHOBHOM HCTOYHUK
SHEPruu B TEIUIOTCXHOJIOTHH. O6ma51 Knaccncbnxauna
OPraHu4YeCKOro TOIInBa.

0,5

OcHOBHBIE TEIJIOTEXHOJIOTHYECKUE XapaKTePUCTUKU

OPraHu4YeCKOro TOILJIHNBA.

Baxgelimue TENIOTEXHUUECKHAE XapaKTCPUCTHUKH
OPraHU4YCCKOT0 TOILIIHBA. CocTaB TOIIHBA. Fop}orme u
OauTacTHBIC COCTABIISIOIINE TOILIUBA. TCMHepaTypHBIe
XapaKTCPUCTUKU 30JIbI. Temnora CropaHusd TOILIMBA.

0,5 1 2

12

MaTepHaJIBHBIfI OamanHc Iporecca ropeHus OpraHu4de

CKOI'O TOIIJIMBA.

MarepuanbHELi GanaHc Ipoecca TOPeHHUs raz000pasHoro
ToIUIMBA. MarepruanbHble OalaHCHl IPOLECCOB TOPEHHUS
JKHIKOTO ¥ TBEPJIOTO TOILIKB.

1 1

12

YpaBHECHHE IT'OPCHUA

OcHOBHBIE ITOKa3aTeIIN polecca TOpEHUss Opranu4eCcKoro TOILIMBA. OcHOBHOE

[TpomykTBI ~ MONHOTO M HENONHOIO  CrOpaHwWs.
Kosdpdurenr pacxoma  OKHCIHTENI.  3aBMCHMOCTH
mokasareneifl ropenus oT Ko3ddumumenta pacxona
okucnuTens. Ilomcyer ¢u3uyeckoro TeIuia IPOLYKTOB
CrOpaHWM ¥ IOTEPH TEIUIA C YXOIAIIAMH Ia3aMm.

OCHOBHOE ypaBHEHUE T'OPEHUS U BO3MOXKHOCTE €0
IIPAaKTHYECKOI0 MCIIONB30BaHMs IIPU OLIEHKE KayecTBa
CrOpaHus OpraHudecKoro Tomnusa. Ilogcuer moreps Temna
BCJICICTBHE XMMUYECKOH HENOIHOTHI TOPEHHS.

5.

TennoBsie OaIaHCHI IIPOLIECCOB I'OPECHUSA TOILINBA.

Xapompou3BouTeENbHOCTE TOILINBA. PacueT
KaJIOpPUMETPHUYECKOM, TEOPETUUECKOH U NEHCTBUTENLHOM
TEMIIEPATyp TOPECHHUSL.

6.

OCHOBBI TEOPUU T'OPEHHUS OPraHUIECKOro TOILIMBA.

[TorsTHE 006 OCHOBHBIX CTaOUAX IIPOLECCA TOPEHHS.
CmMeceobpa3zoBaHre B TOMOI€HHBIX CHCTEMAX.
BocmiameneHre 1 pacipoCTpaHEHHE IUITAMEHH B TOPIOYHX
cmecsx. KonnenTpanyosHble IpaHuLbl BOCIIAMEHEHUS

0,5




roprounx cMeceit. CKOpoCTh TOPEHHs, HOpMaJIbHas
CKOPOCTH PacIpOCTPAHEHHUS IUTAMEHH U €€ 3aBHCHMOCTE OT
TEMIIEpaTyPHI, JaBIECHNS, COCTaBa FOPIOYEH CMECH.
TypOyneHTHOE pacpoCTpaHeHHe IIIAMEHH.

7.

OcobenHocTH TOPE€HM ra30BOro, XUAKOro U TBEpAOIro TOIIMBA

OcHoOBHbIE 0COOCHHOCTH Ta30BOT0 TOILIHMBA KaK MCTOYHHKA
SHEPrUH TEIUTIOTEXHOIOTUYECKHIX IIPOIIECCOB.
Kunerngeckoe, mud¢y3noHHOE U CMEIIAHHOE IOPEHME B
JaMHHAPHOM M TYpOYJIEHTHOM IIOTOKaX. YCTOHYMBOCTB
mwiamMeHu, obecredenne Oe3aBapuitHOM pabOTHI Ia30BBIX
ropenok. MHTeHcuuKanus CXUTaHus] ra30BOro TOILIKMBA.
OCOOEHHOCTH HCIOJB30BAHUS JKUIKOTO TOIUIMBA Kak
HCTOYHWMKA OSHEPruH. BoCIUlaMEeHeHHEe M  MEXaHU3M
TOPEHHUS JKUJIKOrO TOIUIMBA. ['OpeHHe OJWHOYHOM KAalljIH.
Oco0eHHOCTH TOpEHHS  Ma3yToB. VIHTEHCHOHKAII
COKUTAHUS KHUIKOTO TOILTHBA.

Oco0OEeHHOCTH MCITOIH30BaHMS TBEPIOTO TOILIMBA KaK
HCTOYHHKA SHepruu. ['opeHre NbIIeBUIHOIO TOILUIMBA B
¢axene. ['operue TBepHOTO TOIIIMBA B cioe. Ilytu
WHTEHCH(DUKAIIIH TOPEHHsI TBEPAOTO TOILINBA.

0,5

11

8.

TOITUBHO-KUCIOPOAHBIN HCTOYHUK SHEPIUH.

OcoOeHHOCTH TOPEHUS TOILTUBA U TEIJIOBBLICIECHHUS IPH
HCIIOJIb30BAHUHU TOIUIMBHO-KHUCIOPOIHBIX HCTOYHHKOB
sHepruu. BiusHue oOorameHus Bo3ayXa KHCIOPOIOM Ha
KOJIMUECTBEHHBIE ¥ Ka4eCTBEHHBIE II0Ka3aTeIIH
TeIIOreHepaIyy (COCTaB MPOAYKTOB CTOPAHHUS,
TEMITEPATypa TOPEHUSI, YCIOBUE TEIIOOTIAYH).
TeXHOIOTHYECKH ¥ SKOHOMUYECKHU OIIpaBIaHHas 00IacThb
MIPUMEHEHUS.

0,5

9.

IIPOLCCCOB.

OCHOBEI aHaNIM3a " BBI60pa HUCTOYHHUKOB SHEPIruH TCIUIOTEX

HOJIOTHYICCKHX

TexXHUKO-9KOHOMUYECKHE B TEXHOJIOTHUECKHUE
XapaKTEPUCTUKU UCTOUHUKOB SHEPIUH, UX B3aUMOCBS3b C
Opranm3anuei TeXHOIOTHIECKOoro npouecca. OCHOBHEIE
IIPUHIIATIEL ¥ KPUTEPHUH CPAaBHUTEIHHON OLEHKH U BEIOOpa
HCTOYHUKOB DHEPTUHU TEIJIOTEXHOJIOTHU

0,5

BCET'O

83

4.2. Cogep:kanne NpaKTHYECKHAX (CEMUHAPCKHUX) 3aHATHH

1/

HaunMmenoBanue
pazzena OJUCIUIIIUHEL 3aHATHS

Tema mpaxTHIecKoro (CEeMHHAPCKOTO)

K-Bo
4acoB

K-Bo
Y4acoB

CPC

cemecTp Ne3

XapaKTEPUCTUKI
OPraHUYECKOro
TOIUIHBA.

OcHOBHEIE CocraB TOILTNBA,; IIEPECUYET COCTaBa
TEINIOTEXHOJIOTHYECKHE | TOILIMBA C OJTHOU MacChl Ha APYTYIO.

0,5

0,5

OcHOBHEIE PacueT TeroTe! cropanus TOIIMBA 10
TEILIOTEXHOJOTHYECKHE | COCTaBY W MEPECUYET TEIIOTHI CTOPAHUS

0,5

0,5




XapaKTEPUCTUKA c Hu3IUEH Ha BeICIIyIO. PacyeT
OpPraHm4ecKoro NpHBEICHHBIX XapPaKTEPHCTHK
TOILJINBA. TOILIMBA.
3 | Marepuanbueii 6ananc | Pacuer o0beMa OKHCTUTEINS X 1 |
mporecca TOpEeHHUs IPOLYKTOB CTOPaHHUs OpPraHuIecKOro
OpPraHUYeCKOIO TOILTHBA II0 €ro cocTaBy. Pacuer
TOILIMBA. 06’beMa IPOYKTOB CTOPaHMs TOIUINBA
110 ¥IX COCTaBy.
4 | TemmoBble 6aaHCHI Pacuer TemmepaTyphl TOPECHUS 1 1
IIPOLIECCOB TOPEHUS OpraHM4YecKOro TOIIIHBa
TOILIMBA.
5 | Ocuosuse mokazarenu | Pacuer koaddunyenTa u3dbiTka 1 1
ImpoIecca TopeHus BO3IyXa.
OpraHmyecKoro
tormBa. OCHOBHOE
ypaBHEHUE TOPEHUS
6 | OcroBHBIe moKa3zaTenu | PacueT Gu3MdecKoro Temna IpoayKToB 0,5 0,5
mporiecca TOpeHus CropaHws ¥ IOTeph TEILa ¢
OpraHI4YeCcKOro YXOJSIIVMU ra3aMu
torutiBa. OCHOBHOE
ypaBHEHUE TOPEHUS
7 | OcuoBHBIC TOKa3aTend | PacdeT moTeps TEIlIa BCICACTBHAE 0,5 0,5
mpolecca FopeHus XMMHUYECKOH HETIONHOTEI TOPEHHUS
OpraHu4ecKoro
torBa. OCHOBHOE
ypaBHEHUE TOPEHUS
8 | OcHoBHBIE TOKa3aTend | PacueT koapQuIMEHTa HCIIOIB30BAHHS 1 1
porecca FOPEHHs TOILIMBA IO YIIPOIIEHHOH METOIUKE
OpraHu4ecKoro TEIIOTEXHUYECKUX PACIETOB C
tormBa. OCHOBHOE HCIIOIb30BaHUEM AHarpaMm
ypaBHEHUE TOPEHUS
UTOTO: 6 6
BCETO: 12
4.3. Conepskanue 1a00paTOPHBIX 3aHATHH
Ne HammenoBanue Tema 1a60paTOPHOTO 3aHATHS K-Bo K-Bo
/I pazzena TACIUILIMHEL YacoB | YacoB
CPC
cemectp No 3
1 OcHoBHEIE OrmpeneneHue BIaKHOCTH TBEPIOTO 2 2
TEIUIOTEXHOJOTHYECKHE | TOIUIMBA M BBIXOJA JIETYIUX BEIIECTB
XapaKTePUCTUKA
OPraHUIeCKOro TOILIMBA.
2 Oco6eHHOCTH TOPEHHUS Ompenenenne BI3KOCTH XKHIKOTO 2 2

ra30oBOro, X KUIKOIro u

TOIIJINBA




TBEPAOTO TOILIMBA

WTOrIO: 4 kS

BCELO: 3

5. ®OHJ OIIEHOYHBIX CPEJACTB JJIsA TIPOBEJAEHMA
TEKYIIET'O KOHTPOJIA YCIHEBAEMOCTMU,
MPOMEXYTOUYHOM ATTECTAIIAA IO UTOI'AM OCBOEHMS1

MCIIAILINHBI

5.1. IlepedeHb KOHTPOJIbHEBIX BONPOCOB (THHOBBIX 3aIaHHH)

Ne HammenoBanue CoepaHue BOIPOCOB (THIOBBIX 3a/aHuit)
/I paszena JUCLUILINHEL
1  |TemmoTeXHOJIOIHYECKUE TOIIMBHO-3HEPreTHUYECKIH KOMILIEKC Poccuy, TMHaMKKa
IIPOITECCHI KaK U MEPCIIEKTUBEI €0 Pa3BUTHSL.
SHEPrOMOTPEOUTENH. OCHOBHOE TIOHATHUSA O TEIUIOTEXHOJIOTHIECKHUX IPOIeCcCax.
Knaccubuxanus TenmnoTeXHoIOTHIECKHE IIPOIIECCHI KaK
HCTOYHUKOB SHEPIUH SHEPronoTPeOUTENH.
TEIUIOTEXHOJIOTHH. Knaccuduxarys HCTOUHAKOB S9HEPTHHU TEILIOTEXHOTIOTHH
2 |OcHOBHEBIE I[Toustre o Tommse. Obmmast Kraccu@uKanus
TEIIOTEXHOTOTHYECKHE OpraHIYecKOro TOILIKBA.
XapaKTEPUCTUKA OCHOBHBIE XapaKTEePUCTUKH OPraHHYECKOTr0 TOIIHBA.
OpPraHu94ecKoro TOILIHBA. CocTaB TBEPAOIO, XUIKOr0 U ra3000pasHoro
OpPraHW9YeCKOro TOILIHBA.
Toprouas Macca TOIIMBA M BIUSHAC COOTHOIICHHUS
TOPIOYHX JJIEMEHTOB HA OCHOBHBIC XapaKTCPUCTHKH
TOILIINBA.
MunepanbHas Macca TOIUIMBA U 3011a.
TemnoTa Cropasys TOILUIMBA
3  |MarepuanpHBIH OanaHc PacueT ropeHus ra3000pasHoro TOILTHBA (OLpee/IeH e
mpoliecca FOpeHus pacxo/ia OKUCIUTEIS X CYyMMapHOTo 00beMa IPOAYKTOB
OpPraHu4ecKoro TOIIMBA. CTOpaHHUS).
PacgeT ropeHus XKHUIKOrO U TBEPAOTO TOILIHBA
(ompenenenve pacxoaa OKMCIUTENSE ¥ CyMMapHOIo
06BeMa IPOYKTOB CTOPAHH).
4 |OcHOBHBIE TIOKA3ATENH [IpOAyKTHI IOJHOIO M HEIIOJIHOTO CTOPaHHA.
mpolecca TOpPeHus KoshdumuenT pacxona OKHCIATENS. 3aBHCUMOCTb
OpPraHUYeCKOIo TOILIHBA. HoKa3areseil TopeHus 0T Ko3hGuIneHTa pacxona
OCHOBHOE ypaBHEHHUE OKMCITUTEIIS.
TOPEHUs IMoxcuer GU3MIECKOro Tema IPOAYyKTOB CrOPAHKH H
[OTEPH TEIUIA C YXOAAIIMMHE ra3am.
OCHOBHO€E ypaBHEHYE TOPEHU U BO3ZMOXKHOCTb €I0
IPaKTHYECKOTO MCIIONB30BAHMS [IPH OICHKE Ka1eCcTBa
CTOpaHust OPraHUIecKOro TOIIHBA.
T[locyeT mOTeph TEIUIa BCISACTBUE XUMUAYECKOH
HETIOJTHOTHI TOPEHHU.
5 |TemmoBsle 6anaHChl PacueT KaJlopIMETPUIECKOM TEMIIEPATyPhl TOPEHHUS

IIPOLECCOB I'OPEHUS

TOILIINBA.

TOILIKBA.
PacueT TeOpeTHYECKOH TeMIepaTypbl TOPESHHUS TOILIMBA.




— Ompenernenye pacueTHON U NEHCTBUTEIBHOM
TEeMIepaTyphbl TOPEHHUS TOILINBA.

6 |OcroBsl Teopuu roperns |- IlonATHE 00 OCHOBHBIX CTaJHAX IPOLECCA FOPCHHU.

OPraHHYeCKOTO TOILIUBA. CMmeceo0pa3oBaHie B TOMOTEHHEIX CHCTEMAX.

— BocmiaMeHeHMe H pacipoCTpaHEHHE IIAMEHU B TOPIOYUX
cMecsx. KoHIEHTpaluoHHbIe TPaHUIEl BOCILIAMEHCHI
TOPIOYMX CMECEH.

—  CKOpOCTH TOPEHHs, HOpMATbHASI CKOPOCTH
PaCIpOCTpaHEHHUS IINaMEHH B €€ 3aBUCHMOCTb OT
TEeMIEepaTyphl, JaBICHAS, COCTaBa TOPIOYEH CMECH.
TypOyneHTHOE PacIpOCTPaHEHHUE ILIAMEHH.

7  |OcobGeHHOCTH rOpEHU - Kunetnueckoe, nudGy3HOHHOE U CMENIAHHOE TOPEHHUE B
ra30BOT0, XKHUIKOTO 1 NaMUHApHOM ¥ TG OY3HOHHOM IIOTOKaX.
TBEpAOr'0 TOILIABA — VcTofumBOCTS IIaMeHH, obecrieueHue Oe3aBapuiHOM

paboTHI ra30BEIX TOPETIOK.

—  HWurencudukarys CXXAraHus ra30Boro TOIUINBA.

— OcoOeHHOCTH HCITOB30BaHUS XKHUIKOI0 TOIUINBA KaK
HCTOYHMKA SHEPIHUH.

- BocmnaMeHeHye 1 MEXaHU3M FOPEHMS KHIKOTO TOIIIIHBA.
['openye ONMHOYHOM KaIlIH.

_  OcoGeHHOCTH rOpeHus Ma3yToB. FIHTeHCHpUKaIHsi
COKHTAHUS JKAIKOTO TOIIMBA

— OcoOeHHOCTH HCITOHF30BaHUs TBEPIOr0 TOIIMBA KaK
WCTOYHMKA SHEPIHH.

— MexaHu3M U KMHETHKA TOPEHUS YIIIEPOJHON YaCTHIIbL.

- TopeHue MBUIEBHIHOTO TOILINBA B (akere.

— T'openwue TBEpIOrO TOILIMBA B CIIOC.

— IlyTtu wHTeHCHOUKAIUT TOPEHUS TBEPIOrO TONINBA

8  |TommmuBHO-KHCIOPOAHEHI |- OcoOEHHOCTH TOpEHHs TOILIMBA U TEILIOBBIICTICHIS IPA
HCTOYHWK SHEPIUH. WCIIOJIb30BAHUH TOILTHBHO-KUCIOPOJHEIX HCTOYHIKOB
SHEPTHH.

— Bimsnue oborameHus BO3Lyxa KHCIOPOIOM Ha
KOJIMYECTBEHHbIE ¥ KAYECTBEHHBIE II0Ka3aTeIH
TeIIorenepanyy (CoCTaB IPOJIYKTOB CrOpaHus,
TeMIIepaTypa FOPEHUsL, YCIOBHE TEIIOOTIaqH).

9  |OcHoBHI aHaMH3a ¥ BEIOOpA |- TEXHUKO-OKOHOMHYECKUE U TEXHOIIOTHYECKUE

HACTOYHHUKOB SHEPIUH XapaKTEPUCTHKY HCTOYHHKOB 3HEPIHH, UX B3aHMOCBS3b C
TEIIOTEXHOJIOTHUECKHX opraHm3anieil TEXHOJIOTHIECKOro Iporiecca.
IIPOLIECCOB. — OCHOBHBIE IPUHIMITH X KPUTEPUH CPABHATEBHON

OILICHKH K BLI60pa HCTOYHWKOB SHCPIruHd TCIIOIHCPI€THKH.

5.2. IlepedeHn TeM KYpCOBBIX IPOEKTOB, KYPCOBBIX paborT,
HX KPaTKoe cofiep:kaHHe H 00beM.
— y4eOHBIM IUIaHOM He IIPEeNyCMOTPEHEI

5.3. Ilepedenb HHAMBUAYAILHBIX TOMAIIHUX 3a1aHUH,
pacyeTHO-rpapHIECKHX 3aJaHUH.
V4yeOHBIM IIAHOM TPEIYyCMOTPEHO HHAMBHAyaJIbHOE [IOMAllHEe 3aJaHue.
TeMa UHIUBUAYJIBHOTO JOMAIIHETO 3aJaHM:




PacueT KaJlopHMETPUUECKON, TEOPETHIECKOH I IEHCTBUTENLHOM TEMIIEPATYP

rOpeHHUs IIPUPOJHOTO Ir'asa 1 KaMEHHOTI'O YTIJIA.
HGJ'IB UHOUBUAYAIBHOIO JOMAalIHET'o 33laHusg: U3YyYCHHE CTYAEHTaMH

METOJHUK H npnoGpeTeHHe HaBBIKOB B IIPOBEACHUU pPaciCTOB rope€Hus
OPraHn4eCKOro TOILIUBA I10 TUIIOBBIM METOJMKAaM.

5.4. Tlepeuenb KOHTPOJIbHBIX padoT.
— y4eOHBIM IJIAHOM HE IIPETyCMOTPEHBI



6. OCHOBHAS ! JJOIIOJIHUTEJILHASA IUTEPATYPA

6.1. IlepeyeHs OCHOBHOM JTHTEPATYPHI

1. Kpasuenxo E.A. Teopus ropeHus Hu B3pbiBa. YdeOHOE mocobue. —
Benropox, Uzn-8o BI'TY, 2007. 145 c.

2. Xsmanan J]. M. Teopus TOMOYHBIX IpoIeccoB. — M.: DHeproaTouMsiar,

1990.

3. Pasuu M.F. TomuBo 1 5G(HeKTHBHOCTE €ro Hcrmons3opanus. - M.: Hayka,
1971.

4. Jlucuenxo B.I", Illenoxoe .M., Jladvieuues M.I". Tomnuso. PannoHanbHOE
CKWTaHde, YIpaBlIeHHMe M TEXHOJOTMYecKoe Mucronb3osanue: CHpaBodHOe
usnanve: B 3-x kuurax. Kuaura 1 / ITox pen. B.I'. Jlucuenko. — M.: TemnoTexHuK,
2003. — 608 c.

5. BBICOKOTEMIIEPATYPHBIE TEIUIOTEXHOJIOTHYECKUE IIPOLECChl U YCTaHOBKH /
ITox pen. A. JI. Kinounukosa. — M.: DHeproartomusziat, 1989.

6.2. IlepevyeHb AONOJIHUTENLHOM JUTEPATYPBI

1. Benocensckuii B.C., Comixos B.XK. Dueprerudeckoe Tommso. M.:
Oueprus, 1980.

2. TeIuIoBO# pacyeT KOTEMbHBIX arperaTos (HOPMaTHBHBIA METOJ) / O Pe.
H.B. Ky3nemnosa. — 2-e u3z. — M.: Oneprus, 1973. — 296 c.

7. MATEPUAJIbHO-TEXHUTYECKOE 1 TH®OPMAIIMOHHOE
OBECIIEYEHHE

Jlexyuonnvie 3aHAmMus — ayJUTOPHUs, OCHAIICHHAs NHUCbMEHHBIMU CTOJIAMHU,
CTYIIBSIMHE, KJIACCHOM JOCKO#H (111 PUCOBAHIS MEJIOM MM MapKepoM).

IIpaxmuueckue 3aHamus — ayTATOPHs, OCHAIIlCHHAs IHMCbMEHHBIMU CTONAMH,
CTYJIBSIMH, KIACCHOM JIOCKO# (I pUCOBAHIA MEJIOM HITH MapKepoM).

Jlabopamopneie 3ausmus — ydeOHas 11a0OpaToOpys TEPMOJMHAMUKYA U
SHEPreTHUeckOoro KOMIUIEKCA IPOMBIIUIEHHBIX — [PEANPIATHH (JIx 401),
obopyoBaHueE:

YCTAQHOBKA JUIsS OIPEIeNeHUs TEeMIIEPAaTyphl BCIBIIIKK M BOCIUIAMCHCHUS
KUIKOTO TOIUIMBA, BI3KO3MMETp ODHIVIepa I OIpeAeNeHUs] BA3KOCTH JXHIKOTO
TOILINBA;

naGopaTopus Tennorexnuku (Jx 408), oGopynosanue: MydenbHas medb;
CYIIMNBHBIN [Kad; aHAIUTAYECKHE BECHI, [UI1 ONPENCNEHMS 30JbHOCTH,
BII2KHOCTH U BEIXOJa JeTy4urx BelecTs.OronuTensHas KoTenbHas Nel u
oromurenpHas KortenbHas Ne2 BenlV mm. B.I.IIlyxoBa HCIONB3YIOTCSA UL
onpeneneHus 3¢ (HEeKTUBHOCTH UCIIONb30BaHUS TOIIUBA.



MMPNJIOXKXEHUA

Ipuaoxenne Nel. Meropudeckue yKazaHUA I 00YYarOMIErOCs MO OCBOCHHUIO
TVCIUTLIAHB]

Kypc «VICTOYHMKH 3HEPrHH TeIUIOHEPreTHKH» IIPENCTaBIsAeT COOOH
HEOTHEMIIEMYIO COCTaBHYIO YacTh IIOATOTOBKM CTYJEHTOB II0 HAIPaBJICHUIO
IIOArOTOBKH «TemIo3HepreTuka H TeNJI0TEXHHKAY.

Ilenpio M3y4eHHs Kypca sBISeTCS IONydeHHe 3HaHUM, HEOOXOIMMEIX UL
KOMIUTEKCHOT'O PEIleHHs 337124 110 00ECIIeueHII0 YHEPTeTHUeCKUX IO0TpeOHOCTEH
TEIIOTEXHOJIOTUUECKUX MTPOIECCOB, CKUTAHUS TOIUIMBA U TEILIOBOIO BO3IEHCTBHS
Ha TEXHOJOIMYECKHH IPOMYKT Wi pabodee TelO B TOINIMBOCKHUTAIOIIEH
OTHETEXHMYECKOM YCTaHOBKE U TEILTOTEXHOJIOTHIECKOM 000y IOBaHHUH.

3aauaMy JUCIUILIAHEL IBJISIFOTCS  TIOJTyYeHue 3HAaHUH 00 OpraHuYecKoM
TOILIHBE KaK OCHOBHOM MCTOYHUKE SHEPTUU TEIIOTEXHOJIOITHH;  ITOIyYCHHS
YMEHHUS PACUUTHIBATH OCHOBHBIE ITOKA3aTENH IIPOLECCOB TOPEHHS.

ITocine w3ydeHWs TUCHUIUIMHBI CTYAEHT JOJDKEH 3HATh O BaKHEUIINX
TEeIJIOTeXHUYECKAX  XapaKTEPUCTHKaX  OpraHWYecKoro TOIUIMBA;  (U3MKO-
XUMHYECKHE OCHOBBI ITPOLIECCOB FOPEHUS.

[Tocme w3ydeHWs OUCHUIUINHBL CTYACHT MOODKEH YMETh  PacCUMTHIBATH
MaTepUabHBIE W TEIUIOBble OalaHChl IIPOIECCOB TI'OPEHHs PA3IUYHBIX BHIOB
TOILUIMB M MX CMECEH, a TakKe PacCUUTHIBATH PaBHOBECHBIE COCTAaBEI IIPOJYKTOB
TOPEHUS; OIPEIENATh XKapOIIPOU3BOAUTENLHOCTE TOIUIMBA, KAJIOPHMETPUICCKYIO 1
TEOPETUUIECKYIO TEMIIEPATyPhI TOPEHUS.

3aHaTUs IIPOBOLATCS B BHOE JIEKIUM, NPaKTHUECKUX M JIa0OPaTOPHBIX
3aHATHH. Bonbloe 3HaueHye IS U3yYeHHsT Kypca UMeeT caMoCTosITeNnbHas padbora
CTYIEHTOB.

®opMBI KOHTPOJIS 3HAHWN CTYIEHTOB IIPEIIIONAaratoT TEKYIIWH M HUTOTOBBIM
KOHTPOJIb. TeKyIuii KOHTPOJIb 3HAHUM IPOBOTUTCS B (POPME CHCTEMATHYECKUX
OIIPOCOB, 3aIUT J1a0OpPATOPHBIX paboT, peIleHud 3aJad M I[IPOBENCHUS
IMUCHMEHHEIX paboT. @OpMOI UTOrOBOIO KOHTPOJI SBJISETCH 9K3aMEH.

CamocrosTenpHass paboTa SBISETCS TIJIaBHBIM YCIIOBUEM  YCIIEIIHOIO
OCBOEHHS H3ydyaeMOil y4eOHOH MAMCHUIUIMHBI ¥ (OPMUPOBAHKA BBICOKOTO
npodeccronanyzMa Oyaynmx 6GakaliaBpOB — COTPYIHUKOB IIPEAIPUITHH U CITyXO0,
3aHMMAIOIIUXCSI OCBOCHHEM TEIUIOTEXHOJIOTMUECKUX IPOLECCOB IPOU3BOJCTBA U
WICIIOJIE30BaHUS PA3IMYHBIX BUIOB OPraHUYECKOTO TOIUIMBA, IPOEKTHPOBAHHEM,
IIPOM3BOACTBOM H S3KCIUTyaTalllell 3HEePreTUYEeCKOro M TEIUIOTEXHOJIOTHYECKOTO
00opymOBaHMUS.

Hcexonusii aTaIn U3yYEHUS Kypca «AcTouyHUKH 3HEepPruu
TEIJIOOHEPreTHKH» IIpeIIojiaraeT oO3HaKoMieHue c Paboueli npozpammot,
XapaKTepU3YIOIIedl TpaHWIEl M COIEpXKaHWe ydeOHOro MaTepualla, KOTOPBIX
TOJITIEXXKUT OCBOEHUIO.

M3yueHne OTHAENBHBIX TEeM Kypca HEOOXOMUMO  OCYLIECTBIATH B
COOTBETCTBHUHU C IOCTABJIICHHBIMU B HUX LENSMH, UX 3HAYUMOCTBIO, OCHOBEIBAsChH
Ha COIEpXaHWM M BOIPOCAX, IIOCTABIEHHBIX B JIEKIWM IPEIONABaTeNsd U
IPUBEIEHHBIX B IUTAHAX U 3aJaHUSAX K IPAKTHUECKUM U Ja00paTOPHEIM 3aHITHSIM.



B yuebHmkax ¥ y4eOHBIX IOCOOMAX, IIPENCTABIEHHBIX B CHUCKe
PeKoMeHOYeMOtl Tumepamypbl, COAEPKATCI BO3MOKHEIE OTBETHI Ha ITOCTaBIICHHBIC
BOIIPOCHL. VHCTpyMEeHTaMi OCBOEHHs y4eOHOIo MaTepHalia SBIISFOTCS OCHOBHBIC
mepMUHbL U NOHAMUSL, COCTABILIIOIINE KaTeTOpHalbHbIH annapar IMCUMIUTAHEL VX
OCMBICIIEHHE, 3allOMMHAaHWEe U MPAKTU4YeCKOe HCIOJIL30BaHUE  SABIIIOTCS
00s13aTEIFHBIM YCIIOBUEM OBIIAJIEHUS KyPCOM.

T Gosee TiTyOOKOro U3ydeHus pobiieM Kypca IIPY BEIIOJHEHHN PacyeTHO-
rpauUecKOro 3aaHus, TOKIaI0B ¥ BHICTYIIEHUH HEOOXOOMMO O3HAKOMHUTHCS C
OyONUKaIUsIMH B HAy4YHO-NPOM3BOACTBEHHBIX,  HAYYHO-TIOMYJSIPHBIX U
IIPOM3BOJICTBEHHO-TEXHUYECKUX MEPUOIUIECKUAX H3IaHUSX, TeMaTuKa
MaTepHaloB, IIyOIUKyeMBIX B KOTOPBIX, OXBAaTBIBAET C(EPHI TEIUIOIHEPTETUKU U
TeIUoTeXHUKM. IIoMCK W Tom0op TakwxX W3JaHWM, CTaTed, MaTepuaioB u
MoHOrpaduii OCYIIECTBISIETCS Ha OCHOBE OHONMOrpa@uyecKux yKasaHUd U
MIPEeIMETHBIX KaTaloroB.

M3ydeHre KaXIOW TeMBI CleNyeT 3aBepIliaTh BHIIIOJHEHHEM IPAKTHIECKUX
3aMadMif, OTBETaMH HA TECThl, pEIIeHWeM 3amad, COIEpKaIIuXcs B
COOTBETCTBYIOIIMX paslelax y4eOHWKOB W METOAUYECKHX IOCOOMH IO Kypey
«VICTOYHMKY DHEPTrUU TEIUIOPHEPreTUKI» WA CXOAHEIM KypcaM, OXBaThIBAIOIIAM
BOIIPOCEI pacueTa TOpeHHs TorumBa. /[l oOecledyeHus CHCTEMaTHYSCKOro
KOHTPOJISL HaJ[ MPOLIECCOM YCBOSHHS TeM Kypca CIeIyeT II0JIh30BaThCs MEpPEeIHEM
KOHTPOJIBHBIX BOIIPOCOB [JIs IIPOBEPKU 3HAHMM 10 TUCIUILIMHE, COACPXAIIUXCS B
IUTaHaX ¥ 33JaHUSIX K MPAKTUUECKUM 3aHATHSAM U METOIMYECKHMX YKa3aHUAX I
cTyzmeHToB. Ecnmu mpum oTBeTax Ha CQOpMYJIUPOBaHHBIE B II€PEYHE BOIPOCHI
BO3HUKHYT 3aTpPyIHEHUs, HEOOXOIMMO OYEpENHON pa3 BEPHYTHCS K HU3YUCHUIO
COOTBETCTBYIOLIEH TeMbl, IN00 00paTUTHCS 32 KOHCYJIbTAllMEH K IIPEogaBaTelto.

VcmelmHoe  OCBOGHME Kypca JIWCHMINIMHBL  BO3MOXKHO — JIUIIb  IIpU
CHCTEMAaTHYeCKOH pabore, TpeOyromeil IryOOKOro OCMBICIECHMS W IIOBTOPCHIU
IPOMIEHHOr0 MaTepuana, I03TOMYy HEOOXOOUMO [EeNaTh COOTBETCTBYIOIINE
3aIlMCH 10 KaXXIIOH TeEMeE.

Conepmalme pa3aeioB JTHCHUIIJIHNHBI.

1. TemnoTexHoJoru4yecKkue mpouecchl Kak 3Hepromorpedurenn. Kiuaccumduxanms
HCTOYHHKOB YHEPIHH TemioTexHoaoruu. [4, C. 22-24], [4, C. 26-36]

OCHOBHOE TMOHSATHS O TEIUIOTEXHOJIOTHUYECKHK IIponeccax. Knaccudukamus MCTOYHHUKOB
SHEPrHH TeIUIoTexHoNoruu. TormmmBo. OpraHuyecKoe TOIIMBO — OCHOBHOM HCTOYHHMK SHCPTUH B
TerioTexHoormy. O0mas kaccupuKanys OpraHudecKoro TOIIMBA.

TepmuHbl U NOHAMUA: TEIIOTEXHOJIOTHYECKHH IPOLECC, HU3KOTEMIIEPATYDPHBIH
TEIIOTEXHOJIOTHYECKIM IPOILIECC, BBICOKOTEMIIEPATYPHBIM TEIIOTEXHOJIOTMYECKUH MPOIIece,
TOIUIMBHO-DHEPTeTUYECKUE PECYpPCHl, NEPBUUYHBIE KM BTOPHYHBIE JHEPrETHYECKUE PECYPCHL,
HEBO30OHOBJIIEMBIE W BO30OHOBJIIEMBIE JHEPreTHUECKHE PECYPCHI, TPaaWIHOHHBIC |
HETPaAUIOHHEIE HCTOYHUKY SHEPTUH, IIPHPOJHOE TOILIUBO, HCKYCCTBEHHOE TOILIHBO.

2. OcHOBHBIE TEeIJIOTEXHOJOTHYECKHE XaPaKTEPHCTHKH OPraHHYeCKOro TOILINBA.
[4, C.37-104], [3, C. 1446]

Baxpeiiinue TEIUIOTEXHUUECKHE XapaKTEPUCTHKU oOpraHudeckoro tommmsa. Cocras
ToruuBa. ['oproune u OaTacTHBIE COCTABILAIOIINE TOILIMBA. 1eMIIEpaTypHBIE XapaKTePUCTHKH



somel.  TemyioTa CropaHus TOIUMBA. [IOHATHE BBHICIIEH WHHU3IICH TEIDIOTHI CrOPAHHUS
OpraHMYecKoro TomuBa. [IoHITHE yCIOBHOE TOILIHUBO.

Tepmunvl Y NOHAMUA. TEINOTA CrOpaHWs TOIUIMBA, MaKCHMAalbHAd TEMICpaTypa
TOpeHHs TOILIMBA, COIEp)KaHHe OaacTa B OPTraHWYECKOM TOIUIHBE, COINCPXKAHHE BPEIHBIX
mpEMecelf B OpPraHMYECKOM TOIUIABE, BBIXOJ JIETYyYMX U OOYITICPOXXEHHOTO OCTaTKa,
OpraHMYecKas Macca TOIUTMBA, TOPIOYas Macca TOIUIHBA, CyXas Macca TOIUIMBa, pabodas Macca
TOIUIMBA, MUHEpaTbHAs Macca TOIUIMBA W 30J1a, TeMIepaTypa Hadana AebopManuy 30IEL
TeMIlepaTypa pasMArdeHus 30JblI, TEMIEpaTypa Hadajla JKHIKOIUIABKOTO COCTOSHHS 307IBI,
HU3IDas TEIUIOTA CTOPAHKs TOILIMBA, BHICINAS TEILIOTAa CTOPAHMS TOIUIMBA, YCIOBHOE TOILUIHBO,
TOIIUBHBIN SKBUBAICHT.

3. MarepuanpHbIii 6ajaHc Mpouecca ropeHus opranudeckoro Tommsa. [1, C. 12—
15], [3, C. 48-60]

MarepranbHEIR GamaHc mpolecca TrOpeHHs rasoobpasHoro Ttommsa. OnpenencHue
pacxona OKHCIHUTENS W CyMMApHOIO TEOPETHYECKOro ¥ JeHCTBUTENLHOIO 00BEMOB IPONYKTOB
CTOpaHwMs IO COCTaBy ra30BOro TOIIMBA MaTepuabHble OAlaHCH! IPOIECCOB FOPEHMS KHUIKOTO
u TBepmoro Tormmie. OIpeneNeHre pacxoja OKHCIUTENS ¥ CyMMapHOTO TEOPETHYECKOTO U
JEHCTBUTEIHHOIO 00BEMOB IIPOTYKTOB CTOPAHHMS II0 COCTaBy TOILIMBA

Tepmurol U NOHAMUA: TEOPETUUCCKAH B NEHCTBUTENLHBINA 00BEM IIPOTYKTOB CrOPAHHA,
TEOpeTHUECKHit M NeHCTBHTENBHEN 005eM BO3yXa Ha TOPEHHE TOILTHBA, H30BITOUHEIH BO3MYX.

4. OCHOBHBIE II0OKA3aTEIH MPOIEcca TOpPeHHs] OPraHMYecKoro TOILIHBA.
OcHoBHoe ypaBHenue ropenns [3, C. 60-72, 108-110, 114], [2, C. 35-40]

IIpOMYKTHl MOJHOTO W HEeMONHOro cropanus. Koadduuuent pacxona OKHCIHTEA.
3aBUCHMOCTh IIOKa3aTeleil ropeHHs OT Kodhduimenra pacxoma oxucmmrens. [lomcuer
GU3MIECKOrO TEIIa TPOIYKTOB CTOPAHUH M IOTEPH TEIUIA C YXOIIIMMHU ra3aM.

OCHOBHOE ypaBHEHHE TOPEHHS ¥ BO3MOXXHOCTH €r0 NPaKTHYECKOTO HUCIIOIb30BAHUA IIPH
OIlEHKE KadecTBa CropaHusi opraHmdeckoro Ttommsa. Iloxcuer morepp Temna BCICACTBHE
XHUMHYECKOM HEMTOHOTHI TOPEHHUS.

Tepmunvr u noHamusa: xodpdunuenT u3bbITKA BO3MyXa, a30THAas M KHCIOPOIHASL
dopmyna onpenenenus koadhurenTa H30bITKa BO3MyXa, Ta30BbIi aHATN3 IPOLYKTOB FOPCHUS,
OCHOBHOE yPaBHEHHE TOpeH¥s (ypaBHEHHE Ia30BOIO aHAaM3a), MPOIYKTHI MONHOTO CTOPaHHsd
TOILIMBA, IPOLYKTHI HETIOIHOTO CTOPaHHUs TOIUINBA, TOILUIMBHAS XapaKTePUCTHKA.

5. TenuioBBIe GajJaHChI IpoUeccoB ropenns Tomansa. [3, C. 98-107]

YKaponpou3BOIUTENBHOCT TOIUMBA. PacdeT KalOpHMMETPHYECKOM, TEOPETHYECKOH H
JIEACTBUTEIBHON TEMIIEPATyP TOPEHHUS.

Tepmuner u nouwamus: GusEdeckoe TEMIO BO3AyXa, (QU3HYECKOe TEIUIO TOILIHBA,
aquabaTHYecKoe TOpeHre, TeMIeparypa TOpeHHs TOIUIMBA, KAlIOpUMETpHYecKas TeMIepaTypa
TOpEHHs, TEOpETHYECKasl TeMIlepaTypa TOpeHHs TOIUIMBA, pacyeTHas TEMIepaTypa TOPeHH
TOILIMBA, I€HCTBUTEIbHAS TEMIIEpaTypa FOpEeHHs TOIIKBA.

6. OCHOBBI TEOPHH ropeHHus opranudeckoro romwmmsa. [1, C. 26-44], [2, C. 122-145]

IoHsATHE 00 OCHOBHEIX CTaausAxX mpouecca ropeHus. CMeceoOpa3oBaHHe B TOMOTCHHBIX
cucreMax. BociulaMeHeHHe M pACIpOCTpaHeHWe IUIaMEHH B TOPIOYMX  CMECHX.
KOHIIEHTpanMOHHEIE TPAHMIBl BOCIUIAMEHEHWs Toplouux cMecedl. CKOpOCTH TOpEHHd,
HOpMaJIbHass CKOPOCTh pacIpOCTpaHEHHS ITaMEHH M €€ 3aBUCHMOCTH OT TEMIIEPaTypEL,
JaBIICHMUSI, COCTaBa roprodet cmecu. TypOyneHTHOE pacpoCTpaHEHUE IIIIAMEHU.

Tepmunbl U NOHAMUA: CKOPOCTH HOPMAIBHOTO H TypOYyJIEHTHOIO PacIpOCTpaHEHHT

IIAMEHH, MAaccoBa CKOPOCTh TOpeHHs, 3aKOH MUXEIbCOHA, HIKHUM M BEpXHUH
KOHIIEHTPAITHOHHEIE IIPEETBl PACIIPOCTPAHEHHUS IIIAMEHH



7. Oco6eHHOCTH rOpeHns ra30Boro, ;KUIKOro u TBepaoro Tomausa [1, C. 44-77]

OcHOBHBIE  OCOOEHHOCTH  Tra30BOrO  TOIUIMBA  KaK  HCTOYHHMKA  SHEPrHH
TEIUTOTEXHONOIMYECKHX IIponeccoB. Kuneruueckoe, muddy3uoHHOE U CMEIIaHHOE T'OPEHHE B
JTAMMHAPHOM ¥ TypOyJIEHTHOM IIOTOKaX. Y CTOMYMBOCTG IIAMEHH, oOecreueHne Oe3aBapuiHON
paboTEI Ta30BEIX TOpeNioK. MHTeHCHUKaIs COKUTaHUs [a30BOT'0 TOILIKEBA.

OCoOEHHOCTH  HCIOJB30BaHUSA  JKAIAKOTO  TOIUIMBA KAaKk  HMCTOYHHKA  JHEPTHH.
BocmiaMeHeHre M MEXaHH3M TOPEHHS JKHUAKOTO TOIUIMBA. ['OpeHHE OIMHOYHOM KarljH.
OcobeHHOCTH rOpeHus Ma3yToB. VIHTeHCHUKAKS CKUTAHUS XKAIKOTO TOILIMBA.

OcoOeHHOCTH MCIIONB30BAHUS TBEPJOrO TOIUIMBA KaK HCTOYHUKA 3HEpruu. lopeHue
IBUIEBHIHOIO TOILTHBA B (akene. [openne TBepmoro Tommmsa B cinoe. ITytn mETeHRCHQHKAIH
TOPEHHS TBEPIOr0 TOILINBA.

TepmuHvl U NOHAMUA: KWHETHYECKOE TOPEHHE a30BOI0 TOILIMBA, MU(Qy3HOHHOE
rOpeHre Ia30BOTO TOIUIMBA, YCTONYMBOCTH IUTAMEHH, CTaOWIM3aTOPHl TOPEHMs, MEPBHYHBIMA
BO3yX, BTOPHYHBIN BO3/IyX, OTPHIB INITAMEHH, IPOCKOK IIaMEHH, QPOHT FOPEHHU.

8. TOomIMBHO-KHCIOPOAHBIN HCTOYHHUK YHepruu. [3, C. 323-326]

OcoOEeHHOCTH TOpEHHs TOIUIMBA K TEIUIOBBLAENCHHS IIPH HCIOJIB30BAHHM TOILIMBHO-
KACJIOPOJHBIX MCTOYHWKOB OSHEPruy. BiusHWe oOorameHus BO3JyXa KHCIOPOJOM Ha
KOJIMUECTBEHHEIE U KaYeCTBEHHBIE ITOKA3aTey TEeIUIOTeHepaluu (COCTaB IPOAYKTOB CrOpaHH,
TeMIIEpaTypa TOPeHHUs, YCIOBHE TEIUIOOTIauH). TEeXHOIOTHYECKH M 3KOHOMHYECKH ONpaBIaHHas
001acTh IPUMEHEHUS.

Tepmunvl u NOHAMUA: BO3LYX 00OTAIIEHHbIH KHCIOPOIOM.

9. OcHOBBLI aHATH3a H BHIOOpPA HCTOYHHKOB 3HEPIHH TEIJIOTEXHOJOIHYECKHX
npomneccos. [5, C. 352-360], [4, C. 89-92]

TeXHHUKO-DKOHOMHMYECKHE ¥ TEXHOJIOTHUECKIE XapaKTEPUCTUKK HCTOUYHHKOB 3HEPIHH, HX
B3aHMOCBSI3b C OpraHu3aIueil TeXHOIOTHIECKOro mporecca. OCHOBHBIE IPUHLMIIEI U KPHTEPUH
CPaBHUTEIHHOM OIEHKH M BEIOOPA HCTOYHUKOB SHEPTUH TEIUIOTEXHOIOIHH

Tepmunor u nNOHAMUA: SHEPrOeMKOCTh ¥ 3((HEeKTHBHOCTh TEXHOJIOTHYECKHX

nporeccos, TermoBoit KITM, ko3 GuiieHT HCIoIb30BaHus TOILUINBA, 3QQEKTHBHAA HcATbHAs
yCTaHOBKA, OTHOCHUTEIbHAS B a0COMOTHAS 3¢ QEeKTUBHOCT PEaIbHOM yCTAaHOBKH.



8. YTBEPKJIEHUE PABOYEN MPOT' PAMMBI

VrBepxaeHue padodeil mporpaMMbl 0€3 H3MEHEHM

Pabouyas mporpamma Oe3 U3MEHEHUH YTBEPXKIEHA Ha 2074/ 2072 yaebHbIii TOA.

IIpoToxon Ne 7/ 3acenanus Kadenpsl oT « 2 »_ D2 207r.

3aBeayromuit Kahenpoi M (B.I1. Ko>XeBHUKOB)
HOH@HO

' N(AB Bbenoycon)

< monmuce, ®UO

JMpeKTOp HHCTUTYTA




8. VTBEPKJIEHUE PABOYEI ITIPOT'PAMMBI

VTBepxneHue paboueil mporpaMMsl 6e3 H3MeHeHU I
PaGouast mporpamMma 6e3 H3MeHeHu# yTBepxaeHa Ha 20 77/ 20 #f yueGHBIN TO.

IIpoTokomn Ne g 3acemanus Kadenpsl oT «o/9 » O5 20/,

3aBenyromuii kabenpoi M (B.IT. KoxxeBHUKOB)

TIOJIIL HO

JIMPEKTOp HHCTUTYTA £ (A.B. Benoycos)
Iid.Z[HI/ICB, (()5(0)




8. YTBEPKJIEHUE PABOYEN ITPOI' PAMMBI

VYTBepxneHue pabouelt mporpaMmsel 0e3 U3MeHEeHU!
PaGouas nporpamMma 6e3 u3MeHeHuM yTepxknena Ha 205/ 20/ yuebHbii ro1I.

{ e A) .~ {7
IIportoxon Ne (% 3acenanust Kadenpsl oT «7Z9»  (f 20{JT.

3aBenyromuii kadhempoi (B.I1. KoxxeBHUKOB)

TTOIITHACE, (D/I/IO

JHpeKTOp HHCTHTYTA ) (A.B. bermoycon)
“ moxamuck, PO




