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1. Ilesiv 1 3aauu JUCLUTNIMHBI

OcHoBHas Heab Kypca: «[IpuHLUIBI 3QPeKTUBHOTO YIIpaB/ieHHs TeXHOI0ruueCKUMU
MpoLeccaMu B TelyIO3HepreTHKe, TEIJIOTEXHUKE W TeIyIoTeXHoyorusix»  LlensiMd ocBoeHuUs
JUCLIATITUHBI SIBJISTIOTCS TIpUoOpeTeHre 3HaHUH U BbIpabOTKa MpodeCcCuoHaIbHBIX KOMITeTeHIIUN
B objacTd TIpOrpaMMHOrO  00ecIieueHMs] aBTOMAaTH3WPOBAHHBIX CHCTEM  YIIpaBIeHHS
TeXHOJIOTUUeCKUMHU TPOLieCcCaMiU B TeIJIO3HEPreTUKe, TeIVIOTeXHUKE U TeIJIOTEXHOJIOTUsIX.

3ajaun H3yYeHUsA Kypca: OCBOEHHE CTYJeHTaMM OOIUX TMPUHI[UIIOB paboThl H
ONTHUMAJILHOT'O TIPOEKTUPOBAHUSA TPOAYKLIMU Pa3/IMYHOrO Ha3HaueHWsi, 3HAKOMCTBO C y3/1aMU U
JeTa/iIMA MaIllMH OOII[ero Ha3HaueHWs, a TakKKe MeTOJaMH OIpeZieJIeHUs] OINTHMaIbHBIX
rapaMeTPOB MeXaHW3MOB C HCIO/Ib30BAHHEM KOMIBIOTEPHBIX TEXHOJIOTHM, U3yUeHHe CriocoO0B
B3aMMOJIEMCTBUSI MEXaHW3MOB, V3/I0B B MalllMHaX, KOTOpble 0OyC/IaBIMBalOT CBOMCTBA
MeXaHUUEeCKOM CHCTEMEI 1 €€ OCHOBHBIE TeXHUKO-3KOHOMUYECKHe TT0Ka3aTe Iy,

2. MeCTo JUCHMIUIAHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMBbI

YuyebHasi gucruruiiHa «[IpuHIUIIBI 3¢ (GeKTUBHOTO YITPAB/IEHHSI TEeXHOJIOTHUeCKUMH
rpoLeccaMu B TeIVIOSHEPreTUkKe, TeIUVIOTEXHUKe U  TeIVIOTEXHOJIOTMSAX» OTHOCUTCA K
obs3arenpHOM yacTy aucturuiid OIT HarmpaBiaerus moarotoBkd 13.04.01 «TeriosHepreTyka u
TETUVIOTEXHUKa» B yueOHOM TulaHe W TIpeJyCMOTpeHa Ajisi u3yueHuWs B 4 ceMecTpe Kypca,
0asupyeTcss Ha 3HAHWM OOIETEXHUUYECKUX U CIeUa/lbHbIX JUCHUIUIMH: CoBpeMeHHbIe
npo0JieMbl  TEIJIOOHEPTeTUKH, TETUVIOTEXHUKM W TeIJIOTeXHOJIOTHH, VIHHOBal[MOHHBIE
TEeXHOJIOTUM TIPOM3BOZCTBA 3JIEKTPUUECKOH U TeIUIOBOM 3Hepruu, I[Ipobnembl >3Hepro- u
pecypcocOepe>xeHus] B TEIJIOOHEPTeTHKE, TEMJIOTEXHUKE W TeTUIOTeXHOMoTusax, CoBpeMeHHbIe
METO/[bI ONTUMU3ALMUA TEIIO3HEPreTHUUeCKHUX TIporjeccoB, ONTUMasbHble PeXUMBI PabOTHI
TETUIO3HEPTeTUUECKOro 000pyJJ0BaHHSI W CHCTEM TeIyIoCHabKeHusi, OHeprocbeperaroriye
TEeXHOJIOTMM MPHY TTPOU3BO/ICTBE 7IeKTPUUECKOU U TeTJIOBOW SHEepruMu.

3. l'[epequb IVIdHUPYEMBIX Ppe3y/1bTaTOB Oﬁyq('EHI/IH no AUCIHUIVINHE, COOTHECeHHBIX C
HHAUKATOPAMHU JOCTH)XXEHHUSA KOMHETEHI.[PIFI

Tabmmma 1

Kojg mo ®I'0OC

I/IHHI/IKaTOPBI AOCTH)KEHHUA

IInanupyemsie pe3y/ibTaTbl
o0yueHHUs M0 JUCIUIUINHE
(3YB)

ITpodeccuonabHbIE

ITK-2 CriocoOHOCTBIO K
pa3paboTke
MepONpUSITUM 11O
COBEpILIEHCTBOBAHHIO
TEXHOJIOT YU
TIPOU3BO/ICTBA;
obecrieueHHt0
becriepeboiiHO# paboTHI,
MPaBUILHOM
3KCIUTyaTal[ld, peMOHTa
Y MO/IepHHU3aLIiH
JHEPreTUYeCKOro,
TEIIOTEXHUYEeCKOTO U
TEIJI0TeXHOIOTHUEeCKOT
0 obopyioBaHusl.

[1K-2.1. AHanusupyet
rH(MOpMaLIMIO 110 HOBEMUIIINM B
MHPOBOM MacIrabe
pa3paboTKaM TeXHOIOTUi
TIpUMeHsieMbIX Ha JaHHOM
TIpeAITIPUSITUM U TIpe/ijlaraeT
TOTOBBIE PellleHus TI0 UX
BHe/IpEeHUIO;

[TK-2.2. BripabaTbiBaer 1iiaH
MepONpUITUN U
10C/1e[J0BaTe/IbHOCTh
TIpOBe/ieHus1 oriepaLiii 1o
COBEpIIEHCTBOBAHUIO
TeXHOJIOTUUeCKUX pelleHul U

3HaTh:

- METO/IbI 1 TIPOLIeIYPY OLIeHKH
YPOBHS KauecTBa Pa3/InUHbIX
00BEKTOB;

- 3¢ peKTUBHOCTD
WCTIOTb30BaHUs
BO300HOBJ/ISIEMBIX UCTOYHHUKOB
SHepryuu, COJIHEUHON U
reoTepMasibHOW SHEPTUH [IIsI
oborpera M MoTy4eHUst
3/IEKTPUYECTBA;

- 3(peKTUBHOCTD
WCTIOTb30BaHUS pereHepaluu
TEeTUIOTHI OTXO/SIIINX ra30B;
CHCTEMbI OXJTaXK/I€HUS
TeXHOJIOTUUeCKHX TTOTOKOB.




rmoc/jie0BaTe/IbHOE BHEJPpEHHE
X B HpOH3B0,Z[CTB€HHbeI

TIPOLIeCC;
[TK-2.3. Ncnonesyer
COBpeMeHHbIe HOPMaTHBHbIE
MeTO/[bl oripefiesieHust
paboToCoCcoOHOCTH
obopyJoBaHHS, Ha  OCHOBe
rpaMOTHOM paboThI C
TeXHOJIOTUUeCKon

JIOKyMeHTalel, TeXHUYeCKHMHU
pernaMeHTaMd Y MacrnopTamu
CBOEBPEMEHHO coobrifaer
DPYKOBO/ZICTBY O HEOOXOZMMOCTH
MpOBEJIeHUs] €ero peMOHTa |
MO/lepHU3aLHH.

YMeTh:

- TIPUMEHSITh MeTOZbl
TIOBBIIIIEHUST 3¢ deKTUBHOCTH
TeXHOJIOTUUeCKHUX  TPOLIeCCOB,
yCTaHOBOK u cucTeM,
obecrieuenusi  GecriepebOoOWHOMN
paboThL.

Bnaaern:

- MeTOAUKON

COBepIIIeHCTBOBaHUE  TerIOBOM
cxeMbl TypOOYCTaHOBKUY;

- npuHUMNaMM 3P GdeKTUBHOTO
yIpaB/ieHUs] TeXHOJIOTHUECKUMU
TIpOIiecCaMU B TETUIOTEXHUKE.

ITK-3 criocoO6HOCTEIO K
OTIpe/Ie/IeHUI0
NoTpeOHOCTH
TIPOM3BO/ICTBA B
TOI/IUBHO -
JHEPreTHUeCKUX
pecypcax, 000CHOBaHHUIO
MepONpUSITUIA o
9KOHOMUU
HEPropecypCoB.

[TIK-3.1. OcywectssieT
KOHTPOJIb U yUeT 3a
1oTpebsisieMbIMU
3Hepropecypcamu, BHOCUT
TIpe/I/I0’KeHUsI 110

3¢ (heKTUBHOMY UCIO/Ib30BaHUIO
BTOPUYHBIX SHEPrOPECYPCOB;
ITK-3.2. Cnocoben pa3paborathb
TJlaH MepOTIPUSITUH T10
TIPOBE/IEHUI0 BHYTPEHHETO
SHEepPreTUUecKoro ayjuTa mno
yKa3aHHOMY PYKOBO/ICTBOM
00BEKTY, Ha OCHOBaHUH
KOTOPOTO MPeJIOKUTb MePbI TI0
pecypco-u 3HeprocOepe>keHur0
Y TIOBBILIIEHUsT SHepPTreTHUeCKOM
3¢ (HeKTHBHOCTH.

3HaThb:

- ONTHUMM3ALUH
paboThl
KOMITPYUMHUPOBAHUS
TeXHOJIOTUYEeCKUX TIOTOKOB;

- TIpUHLWIBIL  CHCTEMHOTO
aHasmsa 3¢(eKTHBHOCTH
TEXHOJIOTUYeCKUX  TIPOL{ECCOB,
obopyioBaHus u
SHEPreTUUecKoro  KOMILIeKca
TIPOMITPEATIPUSITHIA;

- HOPMHPOBaHUe
JHepromnoTpeb/eHus
TEXHOJIOTUYeCKUMHU TIPOL{eCCaMH
Tpu TIPOU3BO/ICTBE
nipeobpa30BaHHBIX BUJIOB
JHEPruH;

- OCHOBHBIE TIOJIOKEHHUSI TEOPUU
ONTUMA/ILHOTO ~ YTIpAaBJIeHUs B
SHEepreTHKe.

pPeXMMOB
CUCTEM

YMmeThb:

- orpejensiTb COBPEMeHHbIe
TeHeHL[UU pasBUTUS
SHEpreTHKWY;

- BbIDa)KaTh
TepMOJMHAMHUYEeCKOe
MperMyILeCTBO

KOMOWHHPOBAHHOW BBIPabOOTKU
5/IEKTPOSHEPTUU U Terla.

Bnapgers:

- npuHLMNaMu 3((EeKTUBHOIO
yrpaB/ieHUs] TeXHOJIOTnYeCKUMHU
npoLjeccaMu B
TeM/I0TeXHOJIOTHsIX;

- KpUTEPUSIMH




TepMOIMHAMUYeCKOT 0
COBEpILEHCTBa, CUCTEeMHOM
TOTJIMBHOM 3((EeKTUBHOCTH U
obmeit 9KOHOMMUECKOU
3¢ peKTHBHOCTH.
4. O0beM JUCHHUIUIMHBI X BU/IbI YUeOHO! paboThI
Taoura 2
Bcero CemecTpsnl
Bup yuedoHo# paboThI yacos/ 3a4.e[. 4 4
0d0 300 00 300
KonTakTHasi pabora (Bcero) 32/0,9 20/0,6 32/0,9 20/0,6
B Tom uucrie:
Jlekuu 16/0,4 8/0,22 16/0,4 8/0,22
[TpakTHyecKue 3aHITHUS 16/0,4 12/0,33 16/0,4 12/0,33
CemuHapsl
JlabopaTopHble paboThI
CamocTosiTeibHasi padora (Bcero) 76/2,1 88/2,4 76/2,1 88/2,4
B ToMm uncrne:
KypcoBasi paboTa (TIpoekT)
PacueTHO-rpaduueckrie paboThI
NTP
Pecdepatbl 24/0,7 18/0,5 24/0,7 | 18/0,5
Joknazbl
[Ipe3eHTaLu 4/0,11 10/0,3 4/0,11 10/0,3
U (unu) dpyaue 8udbl camocmosime/ibHOU pabomni:
[ToaroToBKa K 1a60paTopHBIM paboTam
[ToAroToBKa K MpakTUUeCKHUM 3aHATUSIM 24/0,7 24/0,7 24/0,7 24/0,7
IToAroToOBKa K 3a4UeTy
[ToAroToBKa K 3K3aMeHy 24/0,7 36/1,0 24/0,7 36/1,0
Byl MpoMe)KyTOYHOM aTTecTaliu
Buj oTueTHOCTH DJK3aMeH | OJK3aMeH | DJK3aMeH | DK3aMmeH
OBmast TPy 0eMKoCTH BCEI'O B uacax 108 108 108 108
BCET'O B 3a4.
JMCITUTIMHBI 3 3 3 3
eIMHUIIAX

5. CopeprxaHnue JUCIMILINHBI




5.1. Pa3jenbl AUCHUILIMHBI U BU/BI 3aHATHH

Tao/mna 3

HaumveHoBaHMe pa3jena
JMCIIUTIIMHBI 110
ceMecTpam

Yacel
JIEKIJHOHHBIX
3aHATHH

Yacsl
J1a00paToOpHBIX
3AHATHH

Yacsl
NPAKTUYECKUX
(ceMHHAPCKUX)

3aHATHH

Bcero
JacoB

0P0O | 390

O0P0O | 390

0PO | 390

O0PO | 390

CoBpemeHHOe COCTOsIHME
CBIPbEBOM, peCypCHOM 0a3bl
SHEPreTHKHU.

[Mpunmns! 3¢ deKTHBHOrO
yTipaBJieHus!
TeXHOJIOTUUeCKUMHU
TMpoLleCccaMu B
TeIJI03HepreTrkKe.

[TpuHLUIIBI 3P PEKTUBHOTO
yTpaB/ieHus
TeXHOIOTUUYeCKUMU
npolieccamu B
TEeIIOTeXHUKE.

[TpuHLMIIBI (P PEKTUBHOTO
yTpaB/eHus
TeXHOJI0rMUeCKUMU
rporjeccamMmu B
TeIJI0TeXHOIOTUSIX.

AddexkTUBHOCTL
KOMOWHHPOBaHHOW
BbIPAOOTKH 3/IeKTPOIHEPTUH
U Teria.

SddekTuBHOE U
OINTHMaJIbHOE yTIpaBJieHHe
KOMOMHHUPOBaHHBIX
TeII09HepreTHUecKux
YCTaHOBOK.

MeTobl aHa/MM3a
SHepreTUYeCcKou

3¢ deKTUBHOCTH
TeXHOJIOTUUeCKOU CUCTEeMBbI
Y SJHepreTUYeCcKoro
KOMILJIeKCa NpeJNpUsiTU

ITpuHUMATBI
aBTOMAaTHU3UPOBAHHOI'O
yIIpaBJIeHUs.

MeTtonpl
aBTOMAaTU3UPOBAHHOI'O
yIipaB/ieHUs
TeII03HepreTUyeCKUMU
rpoLeccamu

10

CoBpeMeHHbIe
JIOTUCTUYECKOUN CUCTEMBI
KaueCTBeHHOM ITOCTaBKH
roTpebuTesIsSIM BCEX BUIOB
SHEepPropecypcoB.




Metposioruueckoe
11 | obecrieueHue KauecTsa 2 1 2 1 4 2
TIPO/IYKLIUM.
Bcero: 16 8 16 12 32 20

3.2 JleKijMiOHHBbIE 3aHATHUSA

Tabmuna 4

HaumeHoBaHue pa3jesna
JUCLUILIMHBI

Copeprxanue pasjena

2

3

CoBpeMeHHOe COCTOsIHUe
CBIPBEBOM, peCypCHOM 0a3bl
SHEPreTHKH.

CoBpeMeHHOe COCTOsIHHE ChIPbeBOM, pecypCHO 0a3bl SHEPreTHKY.
3amnachkl ChIpbsi ¥ YTIEBOIOPOJOB B Poccy ¥ MUPOBOM MaciiuTabe.
Crioco0mI s¢ddexTUBHOU repeKauku SHEProOHOCUTEJIeN.
OddexTBHBIE  3HEPro- W pecypcocOeperaromiye TeXHOJIOTHUH
Jo6buy 1 nepepabotkd Hedpti U rasa. CoBpeMeHHbIe MeTO/ibl
XpaHeHUsi TOTUIMBA M JIOTUCTMKA WX TIOCTaBKH TIOTpeOUTeto.
CoBpeMeHHble TeH/EHLMU pa3sBUTHUsS 3HepreTWkU. CoBpeMeHHOe
COCTOSIHWE ¥  TepCIeKTUBHbIE  CIOCOObI  TO/MyYeHUS] |
rnpeoOpa3oBaHusl  TEIJIOBOM U 3JIEKTPUUECKOH  SHEprum.
CoBpeMeHHbIe cIOCOObI KOHTPOJISI KaYeCTBa IHEPrOPeCypCOB.

[TpuHLMIIBI 3(PPEeKTUBHOTO
yTipaB/ieHUs
TeXHOJI0rMUeCKUMU
rporjeccamMu B
TeIJI03HepreTrKe.

[MpuHuuMnsl  5(p(PeKTUBHOrO  yrpaB/leHUs TeXHOJIOrMYeCKUMHU
rporjeccaMu B Ter/I09HepreTrKe. [TepcnieKTUBHBIE
TeXHOJIOTMUeCKre IpoLecchl MPU MPOU3BO/CTBe, pacnpezeseHnn
¥ 1oTpeb/ieHNY TIePBUYHBIX M MTPe00pa30BaHHBIX BUOB SHEPIUU.
OCHOBHbIE TIOJIOKEHHSI TEOpPUM OINTUMA/bHOIO YIIpaB/IeHUs B
sHepreTuke.  OCHOBBI TEOpWH OITHUMAJLHOTO YTIpaB/leHUs B
TEXHOJIOTMUeCKUX TIpoljeccax TIoTpeOsieHus 3/eKTPUUecKol U
TEeIIOBOM 3Hepruud. MeToAbl U CpefCTBa aBTOMATH3UPOBAaHHOIO
yTpaB/leHUs] TeXHOJOIMUeCKUMHU MpolieccaMy MpU MPOU3BOJCTBe,
pacnpesiefieHMH ¥ TIOTPeO/IeHNUH TTePBUYHBIX M MMPeoOpa30BaHHBIX
BHU/IOB SHEPreTHUeCKUX pecypcoB, KOMOMHHMPOBAHHOW BbIPAOOTKU
3/IEKTPOSHEPruu U Temsia. MeTo/pbl MOBbIlLIeHUsS 3((eKTUBHOCTH
TEXHOJIOTMUeCKUX IPOLIeCCOB, YCTAHOBOK U CUCTeM, obecrieyeHust
OecrniepeboiiHON  paboThl, 3¢ ¢EeKTUBHONW  3KCIUTyaTalyy,
TeXHUUYECKOT0 00CIy)KMBaHUs U MO/lePHHU3aLMU SHEePreTHYecKoro,
TEIJIOTEXHUYECKOTO U TeTIOTEXHOJOTUYeCKOro 000pyZoBaHMUSI.
OcHOBHBIE 1je/IM, MeTOJbl U CpejCcTBa yIpab/jeHUs. OCHOBBI
TEOPUM ONTUMAaAbHOTO yrpasieHus. Kpurepuu 3¢dekTuBHOrO
ynpasieHusi. MeToAbl M cpeficTBa 3(P(eKTUBHOrO yIpaB/eHHUs
TeXHOJIOTMUeCKHMMHU TPOL{eCCaMH B TeIJI09HepreTHKe.

Kputepun TepMOJMHAMHUYECKOIO COBEpLIEHCTBA, CUCTEMHOMU
TOIUIUBHOW ~ 3(dekTuBHOCTH W 00mIel  3KOHOMHUECKOM
3¢ (eKTUBHOCTH.




[TpuHLMIIBI 3(pPEeKTUBHOTO

[MpuHLMnbl  5Q¢EKTUBHOTO  YIpaBleHUs TeXHOJOTMUYeCKUMU
rnpolieccaMM B TeIVIOTeXHHKe.  TeXHHUKO-3KOHOMUYeCKHe
roka3aTenu paboTbl KOTe/NbHBIX. [1epCrieKTUBHOCTh TOBBIIIEHHS
K.I.Jl. OTOMUTE/bHBIX KOTJIOB 3a CYeT TeIUIOThl KOHJEeHCal[uu
BOZSIHBIX TIapOB B MPOAYKTax ropeHusi. Vcrosb30BaHre TeI/IOTHI

DABTEHYS BEHTWISIIIUOHHBIX ~ BBIOPOCOB.  O(hGHEKTUBHOCTh  TPUMEHEHHsI
yip TETVIOBBIX ~ HAaCOCOB W  TervioBbIX  Tpyd.  Bo3mokHocTH
TeXHOIOTMue CKUMU
JIeTIeHTPa/IM30BaHHOT0 TeTJIOCHA0XKEeHUST B TOPO/JICKUX YC/IOBUSX U
TIpOIieccamMu B
ux 3¢ (HeKTUBHOCTD. S deKTUBHOCTD HCII0/Tb30BaHUSs
TeTIOTEXHHUKE. <
BO300HOBJIIEMBIX ~ WCTOYHMKOB  SHEPIMM,  COJHEUHOW U
reoTepMa/sibHOM  3Hepruud  Jyis  oborpeBa U TIOAyYeHHs
yjieKTprdecTBa. J(PPeKTUBHOCTb WCIO/IL30BaHUs T0JIeBbIX (hopM
JHEpTUHu.
2 3
[MpuHMnbl 3G hEKTUBHOTO  YIIpaBlAeHUs  TeXHOJOTHUYeCKUMU

[MpuHLUMIIBI 3P PEKTUBHOTO
yTipaB/ieHUst
TEXHOIOTUUeCKUMHU
npolieccamMu B
TEeIIOTeXHOJIOTHsIX.

nponeccamMu B TEIJIOTEXHOJIOTHAX. TennorexHuueckue MPUHIMUIIBI
OpraHr3alii TEIUVIOTeXHOJIOTUYECKUX IMpOoLieCCOB. KOC—)Cl)(i)I/IL[I/IEHT

oTbeMa Tera Kak roKasaresb 3¢ deKTUBHOCTU
BBICOKOTEMITepaTyPHbIX YCTaHOBOK. O heKTUBHOCTD
WCTOb30BaHUSI  pereHepaluM  TeIUIOTbl  OTXOJMIIMX — Ta30B.

Cucremsl OX/IaX[eHUs TEXHOJIOTUYECKUX IMOTOKOB OnTuMuU3aLus
pPeXXMMOB pabOTBl CHCTEM KOMIPUMHMPOBAHUS TEXHOJIOTHUECKUX
IIOTOKOB.JHEPrOTeXHO/IOTUUeCKe  CXeMbl  IIPOM3BOACTBA U
TepMOJMHAMUYECKHe MeTOAbl UX aHaiu3a. Bo3MmoxHOCTH
JHEepProTexHOJI0rnYeckoro KoMOuHMpoBaHUs. I (HeKTUBHOCTh
SHEPrOTeXHOJIOTUUECKOr0 M YTUIM3aLMOHHOTO KOMOWHMPOBAHUS
JUIsl pereHepaliiy HU3KoTeMrepaTypHbix BOP. DHeprocHabkeHue
¥ 9SHeprornoTpeOneHHe Ha TPOMBILUIEHHOM  TIPeATIPUSTHH.
Bo3moxHoCTH  3()(PeKTUBHOIO  MCMO/Ib30BaHUSl  TOIUIMBHO-
SHEepreTUYeCKUX pecypCcoB B IIPOMBIIIEHHOCTH.

AddekTUBHOCTDL
KOMOWHUPOBaHHOM
BBIPAOOTKH 3/7IEKTPO3HEPTHU
U Teruia.

TepMmoarHaMHUueckKoe MPeUMYLeCTBO KOMOWHUPOBaHHOM
BbIPaOOTKM 37IeKTPO3HEPTUH U Teria. [Toka3arenu

KauectBa paboTsl TOL. DPpeKTUBHOCTb MTApOra3oBbIX yCTaHOBOK
j/ieKTpocTaHluii. [lapora3oBble yYCTaHOBKM yTU/IN3aLIMOHHOTO
tura. CoBepIlIeHCTBOBaHHE TeIJIOBOW CXeMbl TYpOOYyCTaHOBKHU.
TexHUUeCKHe XapaKTePUCTUKH YHEPro0/I0KOB HOBOTO TOKOJIEHUSI.
O (eKTUBHOCTb MCMOJb30BaHUSl HETPaJULIMOHHON SHEPreTHKU.
TexHuueckasi crpatervsi 0OHOBJ/IEHUS TeTUIO3HepreTHKH Poccuu.

AddekTrBHOE U
ONTHUMAa/bHOE yTpaB/ieHue
KOMOWHUPOBAHHBIX
TeTI03HepreTUUeCcKux
yCTaHOBOK.

KpI/ITepI/II/I, MeTO[bl OIITUMaJ/IBHOI'O YIIpABJ/I€EHUA TeXHOJIOTUYECKUM

mpouieccaMd B KOMOMHHDOBAHHBIX  TeTJIO9HEPTeTHUeCKUX
yCTaHOBKax.
OKcepreTUYecKMid  aHaqM3 TeXHOJOTMYeCKUX IIPOLeCCOB U

KOMOMHVPOBAHHBIX TeIJIO9HEPreTUYeCKHX yCTaHOBOK.

Metofpl  CUCTEMHOTO  TeXHMKO-KOHOMHUYECKOTO  aHaau3a
KOMOMHVPOBAHHBIX TeIIO9HEPreTHUeCKUX YCTAaHOBOK U CHCTEMe.
Br160p onTUMasnbHBIX peleHun .

OCHOBBI Teopry ONTHMA/BLHOIO YIIpaB/IeHUs] B TeXHOJIOTMYeCKUX
npoLieccax norped/ieHus 371eKTPUUYECKON 1 TeTJIOBOM SHEPrUM.




MeTobl aHa/IM3a
SHepreTUYecKou

3¢ deKTUBHOCTH
TeXHOJIOTUUeCKOU CUCTEeMBbI
Y SHepreTUYecKoro
KOMIL/IeKCa NpeJTpusiTUi

MeTopbl aHasmm3a JHepreTUUecKoi 3¢ deKTUBHOCTU
TEXHOJIOTUUECKOW CHUCTeMbl M SHEPreTMUecKoro KoMIUIeKca
nipeAnpusaTUid. TIpUHIUIIBI CUCTEMHOTO aHaiu3a 3P¢heKTHBHOCTU
TEXHOJIOTUUeCKUX TMPOLIeCcCOB, 000py/I0OBaHUsI U SHEPreTUYeCKOTro
KOMII/IeKCa MpPOMIpeATpUsTHH.

[TpakTUyeckue acIeKThl OTITUMAJTLHOT'O yTpaB/IeHust
TeXHOJIOTUUeCKUMHU MpoLiecCaMyd U HepPreTUYecKUM KOMITIEKCOM
TIpeATIPUSTUI.

[MpuHiunbl  3Q¢deKTUBHOTO  YIIpaBleHUs  TeXHOJOTHUeCKUMU
TIpOIiecCaMy B SHEPrOeMKHX MTPOMBIIIIEHHBIX KOMILIEKCaX.
TexHuueckrde pellleHUsT 1O  ONTUMAaAbHOMY  YIIPaBJIEHUIO
TEXHOJIOTUUeCKUMH  TIpPOL[eccaMyu  TIPeJTIPUSATHN  TiepepaboTKu
YT7IeBOIOPO/IHOTO ChIPbSI.

WHbopmaloHHO aHa/IMTUYecKast MO/IeJTb yTIpaB/IeHuUst
TeXHOJIOTUUeCKUMU TIPOL[eCCaMUM SHEPrOeMKUX TPOMBIILIEHHBIX
KOMII/IEKCOB.

3

[TpuHUUIIBI
aBTOMaTU3UPOBAHHOI'O
yIpaB/ieHUs.

MeTopl pelieHUs 3a/jau CTaTUUECKOW ONTHMH3alMd O00BEKTOB
yrpaB/ieHUst B Ter/I03HepreTUKe. [TpuHLUIIBL
aBTOMAaTHU3UPOBAaHHOIO  ympaBjaeHWs. Bujel  ynpabssitolux
BO3/IeCTBUM. ABTOMAaThuYeCKOe pery/jMpoBaHue  TeIlIOBbIX
obwekToB. Wepapxusi ACY. Ha3HaueHue, e U (QyHKUUH
ACYTIL Kpurepuu yIIpaBJ/IeHUS. MHoroypoBHeBble
vepapxuueckue cuctembl (MUC). Metogsl ucCC/iefoBaHUs
JUHAMUKA OOBEKTOB  ymipaBieHusi. [IpUHIMIIBI  pa3paboTKu
6/10YHO-MepapxXUUecKuX CTPYKTYpIHEpreTHYeCcKOro KoMIuieKca
MIPOMIPE/IIPUSTHH.

MeTtobl
aBTOMAaTU3UPOBAHHOI'O
yIipaBJIeHUsI
TeIyI03HepreTuyeCKUMU
rpoLeccamu

MeTo/ibl aBTOMAaTH3UPOBAaHHOTO ynpaBJieHUs
TeIJIO3HepreTUYeCKUMU  TIpoLjeccaMu  MpU  MPOU3BO/CTBE
3/IeKTPUYECKOW U TeIJIOBOM 3Hepruu. MeToabl MareMaTH4eCcKoro
MO/Ie/IMPOBaHusl TeXHOJOTMYeCKUX TIpOLlecCOB, YCTaHOBOK U
CUCTEM  SHEPreTMYeCKOro  KOMIUIEKCA  IPOMIIPEeJTNPUSITUM.
HopmupoBaHnue 3HepromnoTpebeHus TeXHOJIOTUUeCKUMHU
mporieccaMud pPU  TPOM3BO/ICTBe  MpeoOpa30BaHHbIX  BHIOB
SHepruu. MogenupoBaHue MoTeHIMaaa TIOBBIILIEHUS
3((eKTHBHOCTU TEXHOJIOTUYECKUX IPOLIeCCOB TIPU MPOU3BO/ICTBE
nipeoOpa30BaHHbBIX BH/IOB SHEpruMm. VHdopmaioHHo-
aHa/IMTUYecKast Mo/ie/b aHasvs3a v HOPMMPOBAHUS
5HEPropecypcoB TEXHOJIOTMUECKMX YCTaHOBOK.

10

CoBpemeHHbIe
JIOTUCTUUYECKOM CUCTEMBI
KaueCTBEeHHOI IT0CTaBKHU
NoTpeOUTe/ISIM BCEX BH/IOB
3HEepropecypcos.

[TpyHLMIBI COBPEMEHHOM OpraHu3aliy JJOTHCTUYeCKOW CUCTeMbl
KaueCTBEHHOM TOCTaBKU  TOTpeOWTe/NsiM  BCeX  BU/IOB
SHEepPropecypcoB Ha OCHOBe  3Hepro3(¢@eKTUBHOCTU u
SHeprocbeperarnx TexHo/orud. [IpobsemMbl MaKCHMaTbHOTO
COKpallleHUs] ~ TeXHOJIOTMYeCKUX  [0Tepb  IPU  IIOCTaBKe
SHeproHocureser. OpraHu3anss  KayeCTBEHHOM ITOATOTOBKU
SHEPropecypcoB K IocTaBke norpeburensiM. ITpoBepka KauecTBa
SHepropecypcoB. OpraHuszanusi /JesiTe/IbHOCTH  1ab0paTOpHid.
Ceprtudukanuss  NPOAYKLMM M CPeACTB  IIPOMU3BOJCTBA.
CoBpemeHHble  TPyOOIIPOBOAHBIE  CUCTEMBI  [JisI  TTOCTaBKH
5HepPropecypcos. CoBpeMeHHbIe MeTOZbI nepeiaun
3/1IEKTPOSHEPTUM.




11

MetpoJsioruueckoe
obecreueHre KauecTBa

MPOAYKLUH.

OyHKIMM OTZAesna TjaaBHOro MeTposiora. OCHOBHbIE —3aZiauu
TIPETIPUSATHS TI0 METPOJIOTUUECKOMY 00eCTIeueHuUI0.

AHau3 COCTOSIHUSI U3MepeHU Ha TIpeJTIpUsATHH, pa3paboTKa Ha
ero OCHOBe MepOTIpUSITUM 1o COBEpIIIeHCTBOBAHUIO
METpOJIOTHUeCKOMY 00ecrieyeHusl.

YcTaHOBNeHWe  palMOHATLHOM  HOMEHK/IATyphl  U3MepseMbIX
rapaMeTpoB ¥ ONTUMadbHBIX HOPM TOYHOCTH HW3MepeHHi Ha
npeanpustin. Co3/aHe W BHeAPEHHEe COBPEMEHHBIX METO/MK
BBITTOJTHEHUS] U3MEPeHU W CpeJiCTB U3MepeHUM. Y CTaHOBJIeHHe
palMOHaTbHON HOMEHK/IaTyPhl TIPUMEHSIEMBIX CPEJICTB U3MepeHUi
YW TIOBepOYHOW armaparypel. BHeapeHWe TOCYyJapCTBEHHBIX
HaIMOHA/IbHBIX CTAaH/IaPTOB U TEXHUUECKHX PErjaMeHTOB.
Pa3paboTka ¥ BHe/IpeHHE CTaHZAPTOB SHEProcHabykaroIrero
TIPeTIPUSTHS, PErIaMeHTUPYIOIINX HOPMbI TOUHOCTH, U3MEPEeHHH,
METOAVKHU BBITIOJTHEHUSI HW3MEPeHWM U Jpyrye TIOJ0XKeHHs
METPOJIOTHUeCKOMY obecrieueHust TIPOEKTUPOBAHUS,
W3rOTOB/IEHUs], WCIBITaHUKA W moTpebieHus (3KCILTyaTal[im)
TIPO/IYKI[UM Ha TPEeTIPUSITHH.

3

Mertposoruueckast 3Kcreptvdsa MeTposoruueckass 3KcCIepTusa
MPOEKTOB U [|eMCTBYIOLLeH KOHCTPYKTOPCKOM, TEXHOJIOTUYECKON 1
JIpyrod HOpPMAaTHBHO-TEXHUWYECKOW JAoKymeHTaumu. [IpoBepka u
Mertposoruueckas aTTecTalys CpefCTB V3MepeHuH,
NpUMeHsieMbIX ~ Ha  MpeANnpusATHM;  aTTecTalyss  MeTOJAWK
BBINIOJIHEHUsT  u3MepeHMM. KOHTpPo/ib 38 M3rOTOBJIEHHEM,
COCTOSIHMEM, NIPYMEeHeHUEeM M PEMOHTOM CpeJ/ICTB U3MepeHHH U 3a
cobsro/ieHrieM  MeTpPOJIOTUYeCKMMH TIpaBW/aMH, TpeOOBaHMN U
HOPM.

5.3. JIabopaTopHbIe 3aHATHS (He TIPeyCMOTPEHbI)

5.4. [IpakTHueckue (ceMUHApPCKNe) 3aHATHSA

Tab/mna 5

JIMCIIUTTMHBI

HaumeHnoBaHue pa3jesna

Copep)xaHue pasjena

[Mpunumns! 3¢ deKTrBHOTO
1 yTIpaBJIeHHs] TEXHOJIOTMUeCKUMHU
TMpOoLlecCaMu B TelJIOSHepreTHKe.

Kputepuu TepMoJMHaAMUUECKOTO COBEpIIeHCTBa,
CUCTEeMHOM TOTUTUBHOW 3(peKTUBHOCTU U 001IIei
5KOHOMUYeCKOo! 3((heKTUBHOCTH.

AddekTUBHOCTD WCII0/Tb30BaHUS
[Mpununs! 3¢deKTHBHOTO
B0300HOBJISIEMBIX HCTOUHUKOB SHepruu,
2 ympaBJieHUs1 TEXHOJIOTUYeCKUMU o .
COJTHEUHOM M TeoTepMajbHOW 3SHEPruu AJisi
TrpolieccamMu B TEIJIOTeXHUKE.
oborpeBa U MoJTyueHusl 37IeKTPUUECTBA.
OddeKTUBHOCTb HCIIOMB30BaHUS pereHepaliviu
TeTUIOThI OTXO/IALIUX rasos. CucreMsl
3 [TpuHIUTIEI 3P hEKTUBHOTO OXJIaXK/IeHUSI TeXHOJIOTUYeCKUX TIOTOKOB
yTpaB/ieHUs] TeXHOJIOTUUeCKUMU OnTtumMu3aiusi  peXXMMOB  paboOThl  CUCTEM
rpoLieccaMu B TeIJIOTEXHOJIOTUSIX. KOMITPUMUPOBAHUSI TEXHOJIOTUYECKUX TTIOTOKOB.
OKCepreTMYeCcKUid  aHaiu3  TeXHOJOTUUeCKUX
4 TIpPOL[eCCOB u KOMOWHHUPOBAHHBIX

TEIUVIOOHEPIreTUYECKUX YCTAHOBOK.




AddexkTrBHOE U ONTTUMaIbHOE Kputepuy TepMogMHAaMUUeCKOTO COBEpIIEHCTBa,
yTipaBJieHre KOMOWHUPOBAaHHBIX CUCTEMHOU TOTJIMBHOU 3(deKTUBHOCTH U 001eit
Ter/I03HepreTUYeCKUX YCTaHOBOK. 9KOHOMUYeCKOM 3 (heKTUBHOCTH.
[TpuHLUMIBI CUCTEMHOT0 aHaiu3a
[TpUHLIUIIBI CUCTEMHOTO aHaIn3a
3¢ heKTUBHOCTH TEeXHOJIOTUYECKHUX TIPOLIeCCOB,
6 3(pPeKTUBHOCTU TEXHOJIOTMUECKUX
HDOLECCOB o0Opy/j0BaHUsI U SHEPreTHUecKOro KOMILIeKca
port TIPOMITPEeATIPUSATHM.
MeTo/pl aHaMM3a SHepPreTuyecKon HopwmupoBanue 3HepromnoTpebeHus
7 3 PeKTUBHOCTU TEXHOJIOTUUECKON TeXHOJIOTUYeCKUMU rpoLjeccamu npu
CUCTEeMBbI U SHEPTreTUYeCcKOoro TIPOM3BO/ICTBE nipeobpa30BaHHBIX BU/IOB
KOMIJIeKCa MpeArpUsTUi HEeprum.
Pa3paboTka u BHeJ]peHue CTaH/IapTOB
SHeprocHabskarolero TIPeITIPUSITUS
MeTtposnoruueckoe obecrieueHure P o PeATp ’
perjiaMeHTHUPYIOLIUX HOPMBI TOUHOCTH,
8 KayecTBa IMPOAYKLIUHU. N N
V3MepeHUM, MeTOIUKH BBITIOJIHEHUSI U3MEePeHUH U
pyrue T0JI0>KEeHHSI MeTPOJIOTUUeCKOMY
obecrieyeHusi MPOEKTUPOBAHUS,

6. CamocTrosiTe/lbHasi padoTa MaruCTPAHTOB IO JUCIUIITHHE

CamocrosiTenibHasi paboTa BK/IHOYAaeT TOATOTOBKY K TPAKTUUECKHUM  3aHSTHSIM,
KOHTPOJIbHBIM paboTaM, BbITIONHeHWe pacueTtHoro 3agaHus UTP, PI'P B mucemeHHO# (opme,
TIOJTOTOBKY K 3aueTy Wiu 3K3ameHy. CamocTosiTesibHasi paboTa BBITIOJIHSIETCS TaKXXe B BU/E
pedepara, JoK/maza WIM TIpe3eHTalMd CTYJEHTOM [0 HWKe Tpe/CTaBlIeHHbIM TeMaM.
BriocsieicTBUM CTY[eHTBI TIPeJCTaB/SIOT [Jisl 3alllUThl CBOM pabOThI, B TIpoLiecce OLleHWBaHUS
TIPOMCXOUT 00CY>KaeHre paboThI, a TakKe OJIKI] OrpoC 00yUaroIuXcs. IIpyu 3TOM UCIIO/THUTE Th
MOJKEeT BbIOpaTh TeMy W3 IpeJI0XKeHHOW TeMaTUKH. B oTgenbHBIX Cilyuasix, Ha
YCMOTpeHHe TIpero/jaBaresisi, TeMa MOKeT ObITb M30paHa CTYAE€HTOM BHe TeMaTUUYeCKOTO CITUCKA
pedepaToB.

[nsti BbIMONMHEHWsT yuyeOHOTO TJIaHA CTY/I€HT CaMOCTOSITENIbHO [IO/DKEH —DeIIWTh
oripe/ie/ieHHOe KOJTMUeCTBO TUIOBBIX 3a/lay B COOTBETCTBUM CO CBOMM BapUaHTOM.

3amuTa BBIMOJHEHHOTO [OMAIIHeTro 3a/laHusi TPOBOAWTCS MO0 B Qopme YCTHOTO
cobecefioBaHusl C TIperoJiaBaTesieM IO pelleHHbIM 3ajauaMm, a1Mb0 B ¢dopme KOHTPOJBLHOM
paboThl. 3amyTa JOMAIIHEero 3a/laHusl TI03BOJISIET OLIeHWTh 3HAHHUSI CTYZEeHTa W CBOEBPEMEHHO
OpraHU30BaTh JOMOTHUTEIbHYI0 paboTy, eC/i 3TU 3HaHUS HeY/10B/IeTBOPUTE/THHBI.

7151 TeKy11iero KOHTPOJIsl B TeYeHHe ceMecTpa MpejlyCMaTpUBaeTCst:

- OIleHKa pe3y/bTaTOB BBIMOJIHEHUS W 3alllUThl UHAWUBUAYa/JbHBIX PACUETHBIX 3a/laHUM,
PI'P, TP, YHNPC u nabopatopHbix paboT;

-  KOHTpOJIbHbIe pabOThl MO MaTepuasaM JIeKI[UM W TPaKTUUeCKUX 3aHITUN C 1[eJIbI0
TIpOBe/IeHUsT TeKYILlero KOHTPOJIs 2 pasa B CeMecTp.

- pomaiuHero 3aganusi (UTP, PI'P, pedepar, noknan).

6.1 BorpockI A/1si CaMOCTOATE/IbHOT0 U3yUeHHsI

Tempbl AJIA CAMOCTOATE/IBHOr0 H3y4eHus

3arachl ChIpbS ¥ YTJIEBOJOPO/IOB B POocCMU 1 MHPOBOM MaciiTabe.

SddekTHBHBIE 3HEPro- U pecypcocOeperaroliyie TeXHOJOTUH J00bIUM U rlepepaboTKu
HedTH U rasa.

CoBpeMeHHbIe MeTO/Ibl XpPaHEeHHs TOTUIMBA U JIOTUCTHUKA UX TIOCTAaBKHU MIOTPEOUTETIO.
CoBpeMeHHbIe TeH/IeHI[UH Pa3BUTHs SHepreTHKU. COBpeMeHHOe COCTOSIHUE U
TepCrieKTUBHBIE CTIOCOOBI MO/TyYeHHsT U TIpeoOpa30BaHUs TEIJIOBOW U 3/IeKTPUUeCKON

AW N =
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JHepruu.
CoBpeMeHHbIe CTIOCOOBI KOHTPOJISI KaueCTBa IHEPropeCypCoB.

ObheKTUBHOCTE Mapora3oBbIX YCTAaHOBOK 3/IEKTPOCTAHIIHH.

CoBepIIIeHCTBOBAHUE TETJIOBOM CXeMbl TYPOOYCTaHOBKH.

TexHUUecKasi CTpaTervsi 0OHOBJ/IEHUS TETIO3HEPreTHKU Poccuu.

TexXHHUUECKHEe XapaKTePUCTHUKH SHEProOJI0KOB HOBOT'O TIOKOJIEHUS.

ITpo6ieMbl MAaKCHMaIbHOTO COKPAITIEHHsI TEXHOJIOTMUECKUX TIOTEPD MPH MOCTaBKe
SHEPrOHOCUTEJIeM.

CoBpeMeHHbIe TPYOOIIPOBO/IHBIE CUCTEMBI /IS [TOCTaBKKW SHEPrOpeCypCoB.
CoBpeMeHHbIe METO/IbI TIepe/iaudl 37IeKTPOIHEPTUH.

[TpUHIMITBI COBPEMEHHON OpraHW3aliy JIOTUCTUUECKOH CHCTEeMbl KaueCTBEHHOH
MOCTaBKY TIOTPeOUTE/NISIM BCeX BUJIOB SHEPTOPECYPCOB Ha OCHOBE
9Hepro3(peKTUBHOCTH U SHeprocHeperaroIux TeEXHOIOTHIA.

6.2 Tembl pedpepaToB:

CoBpeMeHHOe COCTOsIHHE ChIPbeBOM, peCypCHOM 0a3bl SHEpPTeTHKH.

3anackl ChIpbs ¥ yI/I€BOJOPOAOB B Poccur ¥ MUpOBOM MaciiTabe.

Cnioco6b1 3¢ deKTUBHOM TIepeKauki SHePrOHOCHTeTel.

OddekTrBHBIE 3HEPro- U pecypcocheperaroliye TeXHOIOTUHU JOObIUM 1 TlepepaboTKu
He(TU U rasa.

CoBpeMeHHbIe TeH/IeHIIUU Pa3BUTHsL SHepreTuKu. COBpeMeHHOe COCTOsIHHE U
TIepCrieKTUBHbIE CTIOCOObI MOJTyYeHusl ¥ peoOpa30BaHUsI TETIZIOBOM U 3/IEKTPHUUECKOM
SHepruu.

MeTozp! noBbIIeHNs 3QPeKTUBHOCTH TEXHOIOTMUECKUX TTPOLeCCOB, YCTAaHOBOK U
cucteM, obecrieueHus Gecriepe6OHOM pabOThI, 3PPEKTUBHOMN IKCIUTyaTalvH,
TEXHUUECKOT0 00C/TyKUBAHHUS U MOZIePHU3AL[N SHEPreTHUeCKOr0, TeTVIOTEXHIUUECKOT0
000pyZI0BaHUs

Kpurepuu s3¢dektrBHOro ynpasiaeHus. Metozb! 1 cpeficTBa 3¢(eKTUBHOIO yrpaB/ieHus
TeXHOJIOTMUeCKHUMHU TPOL[eCCaMH B TeTlJI0HepreTHKe.

TexXHUKO-7KOHOMHYeCKHe TToKa3aTe/il paboThl KOTe/IbHbIX.

B03MOXXHOCTH JIeLIeHTPaIM30BaHHOTO TEIJIOCHA0KeHUsI B TOPOACKUX YCIOBHUSIX U UX

3 PeKTUBHOCTb.

S deKTUBHOCTh MCIOIB30BaHKsI BO300OHOB/ISIEMBIX UCTOYHUKOB 3HEPTUH, COJTHEUYHOW U
reoTepMasibHOM SHEepruu Jijist 000rpeBa U MoJIyYeHust 37IeKTPUYeCTBa.

S deKTUBHOCTE UCTI0/Ib30BaHUsI pereHepaliiy TeryIoThl OTXO/SILMX I'a30B.

S deKTHBHOCTh UCIOIB30BaHUsI BO30OHOB/ISIEMBIX UCTOYHUKOB SHEPTUH, COTHEUHOW U
reoTepMasibHOM 3Hepruu st oborpeBa W MosydeHusi 3jaekTpudectBa. D(PPeKTUBHOCTD
VICTI0/Tb30BaHUSI T10J1EBBIX ()OPM SHEPIHH.

TernioTexHuYeCKre MPUHLIUITBI OpPraHW3aLMy TeTI0TeXHOIOTMUeCKUX MPOLieCcCoB.
Cuctembl OX/IaKA€HHUS TEXHOJIOTHUECKHUX MTOTOKOB ONTUMM3ALMs PE)KUMOB paboThI
crcTeM KOMITPUMHPOBaHUs TeXHOJIOTHYEeCKUX TOTOKOB

OHeprorexHo0rnyecKre CXeMbl TIPOM3BO/ICTBA ¥ TEPMOJMHAMHUECKIEe MeTObl UX
aHasm3a.

B03MO>KHOCTH 3HEProTeXHO0rnYeCcKOro KOMOMHHPOBaHuUs. D(HHeKTUBHOCT
JHEProTeXHOJIOTUYECKOT0 ¥ YTHUIM3al[MOHHOTO KOMOMHHPOBAHUS [/l peTreHepariun
HU3KoTemIeparypHeix BOP.

OHeprocHabykeHre U SHepronoTpebieHre Ha POMBILLLJIEHHOM TpeJTPUsSTHN.
Bo3moxkHOCTH 3¢ eKTHBHOTO UCIIOIb30BaHUs TOTIMBHO-IHEPTeTUUECKUX PeCYpPCOB B
TIPOMBIIILJIEHHOCTH.

TepMoarHaMUYeCKOe TIPeNMYIIeCTBO KOMOMHHMPOBAHHOW BHIPAOOTKH 3/1I€EKTPOIHEPTHH U
Teria.
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[Toka3arenu KauectBa pabotsl TOILI.

SddeKTUBHOCTD TTapOra30BbIX YCTAHOBOK 3/7IeKTPOCTAHLIUM.

[Tapora3oBble yCTaHOBKW yTU/IM3aL[MOHHOIO TUMA.

CoBepI1IeHCTBOBaHME TEIIOBOM CXeMbl TYPOOYCTaHOBKH.

TexHUUeCKHe XapaKTepPUCTHKHU HeproOI0KOB HOBOT'O TIOKOJIEHUSI.

O¢deKTUBHOCTE UCII0/Ib30BaHUsI HETPAAULMOHHOW SHEPreTHKY.

TexHuueckasi crparervst 0OHOB/IEHUS TeTI03HepreTUku Poccuu.

Kputepuu, MeTo/pl ONTHUMAJBHOIO YIIpaB/ieHUsT TEXHOJIOTMUeCKMM IIpoljeccaMu B
KOMOWHHUPOBAHHBIX TeIJI09HepPreTHUeCKUX yCTaHOBKaX.

OKcepreTMuecKuid aHajM3 TeXHOJOTMYECKWX TIPOLIECCOB W KOMOWHMPOBaHHBIX
TeII05HepreTUUeCKUX YCTaHOBOK.

MeToapl  CUCTEMHOTO  TEeXHHKO-IKOHOMHUYECKOTO  aHalM3a  KOMOWHMPOBAHHBIX
TeTI09HePreTUYeCKUX YCTaHOBOK U cucTeMe. BHIOOD ONTHMaIbHBIX pellieHHM.

OCHOBBl TeOpUMM ONTHMMAJBLHOIO YIIpaB/eHWs B TEXHOJOTMUeCKHMX Mpolieccax
NoTpe0/IeHHS 3/IEKTPUUECKOMN U TeTJIOBOM SHEPTUH.

[TpUHLIUIIBI CUCTEMHOTO0 aHas3a 3G GeKTUBHOCTU TeXHOIOTMUeCKUX TPOL[eCCoB,
000pyZI0BaHUs U SHEPTeTHUeCKOT0 KOMIIIeKCa TIPOMITPe/TIPUSTHI.

HpaKTI/IIIECKI/Ie dCIEKThI ONTUMa/IbHOI'0 YIIpaB/JI€HUA TE€XHOJIOTHYE€CKUMHU IIpoLieCCaMi U
SHepreTuyeCKrnuM KOMITJIEKCOM HpeAHpHHTHﬁ.

TexHnuUecKue pelleHus 10 ONTUMaTbHOMY YIIPaB/IeHUIO TeXHO/IOTMUYeCKMMU MpoLieccaMu
TIpe/ITIPUSATHIN TIepepabOTKHY YT/IeBOAOPOJHOTO ChIPbSI.

MeTozp! pellieHHst 3a/ia4 CTaTUUeCKO ONTUMM3ALMU 00BEKTOB yTIpaB/ieH!s B
TeII0HepreTHKe.

[TpyHLMIBI aBTOMAaTH3UPOBAaHHOIO YIIpaB/eHUs. By/bl yripaB/sitoIIMX BO3eCTBU.
ABTOMaTHYeCKOe pery/iMpoBaHue TeryioBbIX 00bekToB. Vepapxus ACY.
MHoroypoBHeBble Hepapxuueckue cucremsl (MUC).

MeTo/p! HCCIeOBaHMS JUHAMUKH O0BEKTOB yripaBieHus1. [IpUHIMITEI pa3paboTKy
6/104HO-MepapXUUecKuX CTPYKTYPIHEPreTUUeCcKOro KOMILIeKca IpOMITPeAIpUSTHH.

MeTo/ bl aBTOMaTU3MPOBaHHOTO YIIPaB/ieHus TeM/I03HepPreTHYeCKMMHU MpoLieccaMu Tpu
TIPOU3BO/CTBE 3JIEKTPUUECKOU U TeTJIOBOU SHEPIUM.

MogenvpoBaHue MoTeHL1asa NoBbIlieHrs 3((HeKTUBHOCTH TeXHOIOTHYEeCKUX
TIPOIIECCOB TIPH MTPOU3BO/ICTBE MPe0Opa30BaHHbBIX BHUZIOB YHEPTHH.

[TpUHLMIBI COBPeMeHHOW OpraHu3alyiy JIOTUCTUUeCKOW CUCTeMbl KaueCTBeHHOMN
TIOCTaBKU TIOTPeOUTEISIM BCEX BH/IOB IHEPIOPeCypPCOB Ha OCHOBE 3Hepro3(eKTUBHOCTH
¥ SHeprocOeperaromx TeXHOJIOTHH.

[Tpo6ieMbl MaKCMMaIbHOTO COKpAIL|eHHs] TEXHOJIOTMYeCKHX TTOTePh IPU TTOCTaBKe
SHEepProOHOCUTeJIeN.

Co3paHue 1 BHe/IpeHMe COBPEMEHHBIX MeTO/VK BbITTOJIHEHUS U3MepeHUI U CpPeJiCTB
Vi3MepeHUi.

BHEAPEHI/IE rocyiapCTB€HHBIX HAalJUOHAJ/IbHBIX CTaHAAPTOB U TEXHUYECKHX DErIaMeHTOB.

PaspaboTka ¥  BHe[peHHe  CTaHAAPTOB  JHEProCHAO’KaloIlero  TpeATpUsTHS,
perj7aMeHTHUPYIOIIMX HOPMbl TOYHOCTH, U3MePeHH, MeTOAUKHU BBITIOJIHEHHSI 3MepeHUi
U JIpyTHe TI0/I0KeHUs MEeTPOJIOTMUeCKOMY obecrieueHust POeKTHPOBaHUs, U3rOTOBJIEHUS,
UCTIBITAHWH U TTOTpeb/ieHust (3KCILTyaTalliy) IPOAYKIIMU Ha TIPeATPUSITUM.

MeTpoJsiornueckasi 3KcrieptTua MeTposioruueckasi SKCrepTu3a MpoeKkTOB U IeUCTBYOIIei
KOHCTPYKTOPCKOM, TeXHOJIOTUYEeCKOW U APYTrOll HOPMaTHBHO-TeXHUUeCKOH



JIOKYMeHTaL[1}.
47. TlpoBepka u MeTtposiornyeckasi aTTecTalysi CpeICTB U3MepPeHUH, IPUMEHsIeMbIX Ha
TIpeJIIPUSTUN; aTTeCTals MeTOIMK BbITIOJIHEHUS] U3MePeHUH.

48. KOHTpPO/b 32 U3rOTOBJIEHUEM, COCTOSTHHEM, TIPUMEHEeHEeM U PEMOHTOM CPe/ICTB
M3MepeHui U 3a coOJIrJleHreM MeTpPOJIOTMUeCKUMHU TTpaBUIaMU, TpeOOBaHUA U HOPM.

6.3. YueOHO-MeTo/jHUECKOE 0O0ecreueHHe CaMOCTOATE/TbHOH PadoThI
JIuteparypa:

IMununenko H.B. DHeprocbepeskeHHe W TIOBBIIIIEHHE SHEPreTHueckou 3ddeKTUBHOCTH
WH)KEHEPHBIX CHUCTEM U ceTell [DneKTpoHHbIN pecypc]: yuebHoe mocobue/ ITUIUIIeHKO
H.B., CuBakoB 1.A.— 3O/eKTpoH. TeKCcToBble AaHHble.— CII0.: YauBepcurer UTMO,
2013.— 273 c— Pexum poctyma: http://www.iprbookshop.ru/65398.html.— 3BC
«IPRbooks»

AreeB M.A. TerniomaccooOMeHHBIe MTPOLECChI M YCTAaHOBKH MPOMBIIIITIEHHON
TeTUIOTEXHUKU [ DNIeKTPOHHBIN pecypc]: yuebHOe rocobue /st CTYIeHTOB BY30B,
obyuatroruxcs 1o HarpasieHuto 13.03.01 «TeniosHepreTyka U TETVIOTEXHUKA» BCEX
dopm oOyuenusi/ AreeB M.A., MpakuH A.H.— DJieKTpPOH. TeKCTOBbIe JAHHbIE.—
CapartoB: Aui [Tu Op Megua, 2018.— 229 c.— Pexxum focTymna:
http://www.iprbookshop.ru/70284.html.— 3B5C «IPRbooks»

Koctun B.U. DHeprosddekTriBHast paboTa HACOCOB ¥ BEHTHUISITOPOB B CUCTEMaX
TEeTIOCHA0>KeHWsI ¥ BEHTW/ISILIUY [ D7IeKTPOHHBIN pecypc]: moHorpadus/ Koctun B.M.—
DNeKTPOH. TeKCToBbIe JaHHble.— HoBocubupck: HOBoCHOUPCKUI rocyjapCTBeHHbIH
apXUTEeKTYPHO-CTPOUTeNbHBIN yHUBepcuTeT (Cubctpun), 36C ACB, 2015.— 188 c.—
Pexxum poctyna: http://www.iprbookshop.ru/68866.html.— 3BC «IPRbooks

Pa3BuTHe TOMOUHBIX TEXHOJOTMM B POCCUMCKOW 3HepreTvKe [DeKTPOHHBIN pecypc]:
yueObHoe mocobue/ B.JI. IllynbmaH [u Ap.].— ODJIEKTPOH. TEKCTOBBIE JlaHHbIE.—
ExaTtepunOypr: Ypanbckuii denepansHbiii yausepcuret, ObC ACB, 2016.— 512 c.—
Pexxum poctymna: http://www.iprbookshop.ru/66004.html.— 3BC «IPRbooks»

AnpproumH A.B. YmpaBreHWe M WHHOBAaTHKAa B TeIJIOSHEpreTWke [JDJeKTPOHHbBIN
pecypc]: yuebHOoe mocobue/ AunpaprommH A.B., Cabanun B.P., CmupHoB H.UM.—
ONeKTPOH. TeKCTOBble AaHHble.— M.: U3gatensckuii jom MOWU, 2016.— 392 c.—
Pexxum poctyna: http://www.iprbookshop.ru/55954.html.— 3BC «IPRbooks»

XagaHoB I1.A. O1jeHKa MOIIIHOCTH U 9KOJIOTUUECKHE aCTleKThl TeIIoreHePUPYHOIHAX
YCTaHOBOK [D/1IeKTPOHHBIH pecypc]: yuebHO-MeToanueckoe mocobue/ XasaHos I1.A.,
UynenéB A.C.— OeKTPOH. TEKCTOBbIe JJaHHbIe.— M.: MOCKOBCKUM rOCY/JapCTBEHHBIMN
CTpouTenbHbIN yHUBepcuTeT, Al [Tu Op Meaua, ObC ACB, 2017.— 82 c.— Pexxum
poctyna: http://www.iprbookshop.ru/73760.html.— 3BC «IPRbooks»

JIsmkoB B./. MaTemaTHueckoe MO/Ie/ITMPOBaHUE U a/ITOPUTMH3ALIUS 3ajau
TETUI0O3HEPTeTUKH [ DNIeKTPOHHbIN pecypc]: yueObHoe rocobue/ JIsmkoB B..— DyeKTpoH.
TeKCTOBbIe JaHHble.— TaM00B: TaMOOBCKHIA TOCYJapCTBEHHBIN TeXHUYeCKUN



ynuBepcutet, DbC ACB, 2012.— 139 c.— Pexxum goctyna:
http://www.iprbookshop.ru/64111.html.— 3BC «IPRbooks»
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7. O1ieHOUHbIe Cpe/iCTBA

7.1 Boripochbl K IepBoMy TeKyIleMy KOHTPOJIF0 0CBOEHHMSA AUCL{UIIHHbI

CoBpeMeHHOe COCTOsTHHUE ChIPbeBOM, peCypCHOM 6a3bl SHepPTreTHKH.

3amnach! ChIpbsi U yI/1eBoZopozioB B Pocciu 1 MupoBoM MaciiTabe.

Crioco6b1 3¢ppeKTHBHOM TepeKauKy SHEPrOHOCUTeTeH.

OddexkTrBHBIE ~ 3HEPro- M pecypcocOeperaromye TeXHOJIOTHU A0ObIUM |
niepepaboTKu He()TH U rasa.

CoBpeMeHHBbIe MeTOJbl XpaHEHWs TOM/IMBA U JIOTUCTUKA WX TIOCTaBKH
roTpebuTeJIo.

CoBpeMeHHbIe TeH/EHIIUM pa3BUTHUsS dHepreTUkd. CoBpeMeHHOe COCTOSIHUE U
NepcrieKTUBHbIe  CMOocoObI  ToJyueHUsi W TipeoOpa3oBaHMsi  TeIJIOBOW U
3JIEKTPUYECKOU SHEePIUH.

CoBpeMeHHbIe CI1I0COObI KOHTPOJISE KaUeCTBa SHEPrOpecypCoB.

[MpuHLUIBEl  3QQPEKTUBHOTO YIpaB/leHUs TEeXHOJOTMUeCKMMHU IIpolieccaMu B
TeIJI03HepreTHKe.

[TepcrieKTHBHBIE TeXHOIOTHUYECKHe MPOLIeCChl PU POU3BO/ICTBE, pacrpe/iesieHuH
¥ 1oTpeb/IeHNH NepBUYHBIX U ITPeo0pa30BaHHbIX BU/IOB SHEPTUH.

OCHOBHBI€ T10/I0)KEHHS] TEOPHH ONTUMAIbHOTO yTIpaB/ieHNs B SHepreTrke. OCHOBBI
TEOPUM OINTHMAa/IbHOTO yTIpaB/IeHHs B TeXHOJIOTMYECKUX Tpolieccax noTpebieHus
3JIEKTPUYECKOU U TeIJIOBOM SHEepPruH.

MeTtoAbl W CpeJCTBa aBTOMAaTU3UPOBAHHOTO YIIPaB/IeHUS TeXHOJOTMUeCKUMU
NpoLleccaMu TP TIPOM3BO/CTBE, paclipeie/leH U TOTpeO/ieHHH TepPBUYHBIX |
npeoOpa3oBaHHBIX  BUJOB  9SHEPreTUYeCKUX  pecypcoB, KOMOWHMPOBAHHOMU
BBIPAOOTKH 37IeKTPOSHEPT U U TeTlIa.

MeTo/ip! TOBBIIEHUS 3PPEKTUBHOCTHA TEXHOIOTHUECKHX TTPOLeCCOB, YCTAHOBOK U
cucreM, obecrnieueHus becriepeOOHOM paboThI, 3PPEKTUBHOM IKCIUTyaTalyy,
TeXHUUYECKOro 00C/Ty)KMBAHUS U MOZIEPHH3aLY SHEPreTHUecKoro,
TEIIOTEXHUYECKOTO U TeT/IOTEXHOJIOTUYeCKOro 000py10BaHUs

Kputrepuu 3¢ dektuBHOro ympaBneHusi. Metogel U cpefcTtBa 3¢ (eKTHBHOrO
yTIpaB/IeHHs] TeXHOJOTMYeCKMMHU TPOLiecCaMy B TeTJIO9HEepreTHKe.
TeXHUKO-IKOHOMHUYeCKHe ToKa3aTe/iu paboThbl KOTeTbHBIX.

[TepCrieKTUBHOCTb TOBBILLIEHUS] K.I.J. OTOMUTE/NbHBIX KOT/IOB 3a CYeT TeIIOThl
KOH/IeHCal[uM BO/ISHBIX NapOB B MPO/IyKTaX FOpPeHusl.

Wcnonb30BaHWe  TeOThl  BEHTWISALIMOHHBIX — BbIOpPOCOB.  D(PdeKTHBHOCTDH
TIPYMeHEeHUsI TeTIOBBIX HACOCOB M TETJIOBBIX TPYO.

B03MOXXHOCTH [lelleHTpaM30BaHHOTO TEIIOCHA0KeHUsI B TOPOACKUX YCIOBUSIX U
1x 3¢ (HeKTUBHOCTb.

O QeKTUBHOCTb  WCIOAB30BaHUS ~ BO30OHOB/ISIEMBIX ~ MCTOUHWKOB  SHEPrHH,
COJTHEYHOUW U TeoTepMa/ibHOW SHepruu [yisi 000rpeBa U TOMyYeHUsT 3/IeKTPUUEeCTBa.
O¢deKTUBHOCTb UCI0/Ib30BaHMUs M0JIEBBIX (DOPM SHEpruu.

[MpuHLunbl  3¢¢PEeKTUBHOTO  yIpaB/ieHUs TEeXHOJOTMUeCKUMM TpoLleccaMyd B
TEeIJIOTeXHOJIOTHsIX.

TenyioTexHUUECKYe MPUHLUITBI OPraHU3aljiM TeIIOTEXHOI0TMUeCKHX MPOLIeCCOB.
Koaddurpent oTbeMa Tervia KakK roKasaTesb b peKTUBHOCTH
BBICOKOTEMITePaTyPHBIX YCTaHOBOK.

OS¢ deKTUBHOCTE UCIOH30BaHUS pereHepaliy TeIIOThl OTXO/SIUX Ta30B.



23. OCHOBBI TeOpUH OMNTHMAJBHOIO yIIpaB/ieHUsI B TEXHOJOTMYECKUX TMpoLeccax
noTpeb/ieHUst 3IeKTPUUECKOU U TeTVIOBOW YHEPTUH.

24. MeToApl CHUCTEMHOTO TeXHHUKO-’KOHOMUYECKOTO aHa/lu3a KOMOWHHPOBAHHBIX
TeIJI03HepreTUUeCKUX YCTaHOBOK U cucTeMe. BbIOOp onTHManbHBIX peleHuni.

25. DKcepreTMuecKyil aHa/lM3 TEXHOIOTMUECKUX MTPOLeCCOB M KOMOMHUPOBaHHBIX
TeII03HepreTUUeCKUX YCTaHOBOK.

26. Kpurepuu, MeTo/ibl ONITUMA/ILHOTO YIIpaB/IeHHs TeXHOJIOTMUeCKUM TpoLieccaMu B
KOMOMHMPOBAHHBIX TETJIOIHEPreTUYeCKUX YCTaHOBKAX.

27. TexHuueckas cTpaTerysi 0OHOB/IEHUS TeTJIO3HEPreTHKH Poccum.

28. D¢ deKTUBHOCThL UCTIO/Ib30BaHUS HETPAAULIMOHHON YHEPreTHKHU.

29. TexHuueckre XapaKTepHUCTUKY SHeprob/0KOB HOBOT'O ITOKOJIEHUS

30. CoBepllIeHCTBOBaHKE TETJIOBOM CXeMbI TypOOYCTaHOBKH.

31. 3d¢dekTUBHOCTb MApOra3oBbIX YCTAHOBOK 3/IEKTPOCTAHLIMM.

32. Tloka3arenu KauectBa pabotel TOL.

33. TepmoanHamMHuecKoe MPeuMyIeCcTBO KOMOMHMPOBAHHOM BBIPAOOTKH
3JIEKTPO3HEePryy U Terlla.

34. Bo3moxxHoCTH 3¢ (eKTUBHOI0 UCTI0/Ib30BaHUs TOI/IMBHO-9HEPreTUUeCKUX PecypcoB
B [IPOMBILLIJIEHHOCTH.

35. DHeprocHab)keHKe ¥ SHeprornoTped/ieHre Ha TIPOMBIIIJIEHHOM TIpe/TIPUSTUH.

36. B03MOXXHOCTH 3HEPrOTEXHOJIOTHUECKOT0 KOMOMHUPOBaHUS. DPPeKTHBHOCTh
SHEProTeXHOIOTMUeCKOro U YTUIN3aljMOHHOI0 KOMOMHMPOBAHUS 151 pereHepaliu
HU3KoTeMIlepaTypHbeix BOP.

37. DOHeprorexHoOJI0ruyecKre CxeMbl [IPOU3BOACTBA U TePMOAUHAMUYECKHe MeTO/bl UX
aHasnuvs3a.

38. CucTeMbl OXJIXKJEHHUS] TEXHOJOTMUYECKUX MOTOKOB ONTHUMHU3aLMst PEXXUMOB PabOThI
CUCTeM KOMITPUMHUPOBAHUS TEXHOJIOTUYECKUX ITOTOKOB

39. TennoTexHUUYeCKHe NPUHLUIIBI OPraHU3aL{iK TelJIOTeXHOJIOTMYeCKUX TIPOLIeCCOB.

40. OcHoBHBIe Lle/IM, MeTO/bI U CpeACTBa yrpas/eHus. OCHOBbI TeOPUU ONTUMA/ILHOIO
yTpaBJieHus!.

Oo0pa3er 0u/ieTa K mepBoMy TeKyIleMy KOHTPOJII0 3HAaHUH IO JUCLIUII/THHE

T'PO3HEHCKUM TOCYIAPCTBEHHBIN HEOTAHON TEXHUYECKUN YHUBEPCUTET
HHCTUTYT SHEPI'ETUKH
KADE/IPA "TEIIVIOTEXHUKA U I'/IPAB/IKA"

Bbuner Ne 1

ITepBLIi TEKVIIUI KOHTDOJL 3HAHUN

HOuctunnvHa: «[IpuHLmne! 3¢ $eKTUBHOrO yripaB/ieHHsI TEXHOJIOTHYECKUMU TpoLieccaMu B
TeIJIOOHepreTUKe, TeMJI0TEXHUKE U TEeMJIOTEXHOIOTHUSIX»

OddekTBHBIE 3HEPro- U pecypcocOeperariye TeXHOJOTHUA A00bIUM U TepepaboTKu
He()TH U rasa.

Kputepuu 3¢ dektrBHOro ymnpasieHus. Metozabl U cpefcTBa 3¢ (eKTUBHOIO yrpaBieHUs
TeXHOJIOTMUeCKHMMHU TPOLIeCCaMH B TeIJIOIHepreTHKe.

KosdduieHT oTbema Tera Kak TMoka3arenb 3((eKTUBHOCTH BbICOKOTEMIIepaTypHBIX
YCTaHOBOK.

Bo3moxxHocTH  3(DPeKTUBHOTO HCI0/Ib30BaHUSI TOTIMBHO-9HEPreTUUeCKUX pecypcoB B
TIPOMBILLJIEHHOCTH

3aB. kadezapoi «T u I'» P.A-B. Typnyes

7.2 BOHPOCBI KO BTOPOMY Te€KylLlleMY KOHTPOJ/II0 0CBO€HUA JUCIUIIVIMHBI



1.  Mertogpl aHa/M3a 3HepreTuueckoit 3pGheKTUBHOCTU TeXHO/IOTMUeCKOW CUCTeMbI U
JHEepPreTUUeCKOro KOMILIeKCa TIpe/[TIPUSITU.
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[TpUHLIMIIBI CUCTEMHOTO0 aHaM3a 3GeKTHBHOCTU TeXHOIOTMUYeCKUX TIPOLECCOB,
000py/10BaHus U SHEPTeTUUECKOT0 KOMIUIEKCA MTPOMITPeTIPHUSTHIA.

[TpakTHueckue acrmeKkTbl ONTHMAaIbHOIO YTpaB/ieHUs] TeXHOJOTMYeCKUMU IpoLeccaMu U
SHepreTUYeCKVM KOMIUIEKCOM TpeJIIpUSITUN.

[TpuHLMIbl 3¢ ()eKTUBHOTO yrpaBieHUs] TeXHOJOTMUYeCKUMU TpPOLecCaMu B SHEProeMKHX
TIPOMBIILIJIEHHBIX KOMITJIEKCaX.

TexHuueckre pellleHHsl M0 ONTUMAa/JbHOMY YIIDAaB/IEHHIO TEXHOJIOTHYECKMMU TpoLieccaMu
TIPeATIPUSATHIA TiepepabOTKHU YT/IeBOAOPOJHOTO ChIPhS.

WHbopMalMOHHO aHa/lIWTUYecKas: MOJe/b yIpaB/eHUs TEXHOJIOTMYECKMMU TPOLieCcCaMU
5HEeproeMKHUX NPOMBILTIEHHbIX KOMIITIEKCOB.

MeTo/ib1 pellieHUs 3a/jau CTaTUYeCKOM ONMTUMHK3aL[ii 00beKTOB yIIpaB/IeHus B
TeII03HepreTHKe.

[TpUHLIMITBI aBTOMAaTU3MPOBAHHOTO YIIpaB/eHus. BHU/bl ynpaB/sitoLuX BO3/|eHCTBUM.
ABTOMAaTHYeCKOe peryiupoBaHue TeryioBbix 00bekToB. Mepapxus ACY.

Ha3nauenue, tenu u dpyHkuuu ACYTII. Kputepun yripaBieHusl.

MHoroypoBHeBble nepapxudeckue cucremsl (MUC).

MeTo/ibI MCC/IeZIOBaHUS JUHAMUKYA 00BeKTOB yripaBsieHus. [IpuHIumb pa3paboTku
0/104HO-MepapXUYeCKUX CTPYKTYP SHEPreTHUeCcKOr0 KOMILIEKCa TIPOMITPeATIPUSTHA.
MeTo/bl aBTOMaTU3MPOBAaHHOTO YIIPaB/ieHUs TeM/I03HEePreTHYeCKMMU MpoLieccaMy IpU
MPOU3BO/CTBE JIEKTPUUECKOU U TEITJIOBOU SHEPIUM.

MeTo/pl MaTEMaTUUECKOT0 MO/IeTMPOBAHUS TEXHOJIOTMYECKUX TIPOLIECCOB, YCTAHOBOK U
CUCTeM 3HepreTUYeCKOro KOMIUIeKCa IPOMITpeATIpUATHI.

HopmupoBaHue sHeprornotpebieHrs: TeXHOIOTMUeCKUMU TIPOLiecCaMy MPH MPOU3BO/ICTBE
nipeoOpa30BaHHBIX BU/IOB SHEPTHH.

MogenvipoBaHue NoTeHLMasa NOoBbIIeHHs 3¢ (eKTUBHOCTH TEXHOJIOTMYECKUX MTPOLIeCCOB
TIPY POM3BO/ICTBE TIPe0Opa30BaHHbIX BU/JOB YHEPTHU.

WHbopMaloHHO-aHa/IMTHUeCcKasi MOZie/ib aHa/lri3a U HOPMHPOBaHHSI SHEPropecypCcoB
TeXHOJIOTMUeCKHUX YCTaHOBOK

[TpUHIMIIEI COBPEMEHHOM OpraHu3aliy JIOTUCTUUeCKOM CHCTeMbl KaueCTBeHHON

TIOCTAaBKU TIOTPeOUTE/ISIM BCEX BH/[OB SHEPIrOPeCYpPCOB Ha OCHOBe 3Hepro3((eKTUBHOCTH U
3HeprocOeperarIuxX TeXHOJOTHI.

[Tpo6sieMbl MaKCUMaIbHOTO COKPAIL|eHHsT TeXHOJIOTMYeCKHX TIOTeph IPU TIOCTaBKe
SHEPrOHOCUTeJIeN.

Opranu3anysi KaueCTBEHHOMW TMOATOTOBKY 3HEPropecypCcoB K MOCTaBKe TIOTPeOUTesIM.
ITpoBepka KauecTBa SHEPropecypCoB.

Opranusauys fesTebHOCTH naboparopuid. CepTrduKarys IPOAYKLUHA U CPeJCTB
MPOKM3BO/ICTBA.

CoBpemMeHHbIe TPyOOIIPOBO/IHBIE CHCTEMBI /151 TIOCTAaBKU SHepropecypcoB. CoBpeMeHHbIe
MeTO/Ibl I1epe/iauu 3/1IeKTPOIHEePrUu.

OyHKIMU  OTZAena raaBHOro Metposora. OCHOBHble 3ajaud  MpeANpUsATHS 10
METPOJIOTHUeCKOMY 00ecrieyeHHIo.

AHanu3 COCTOSIHMSI U3MepeHUH Ha MpeJpHUsITHH, pa3paboTka Ha ero OCHOBe MepOTpUSI TN
TI0 COBEpIIIeHCTBOBAHUIO METPOJIOTMUecKoMy obecrieueHus..

YcTaHoBeHWe paljioHaIbHOM HOMEHK/IaTypbl U3MepsieMbIX NTapaMeTpPOB ¥ ONTUMaJIbHBIX
HOPM TOUYHOCTH M3MepEeHUI Ha NpeNpUsITUM.

Co3panue 1 BHeJjpeHHe COBPEMEHHBIX METOUK BbINIOJTHEHUS U3MEePeHUN U CPefiCTB
H3MepeHUi.

YcTaHoBeHWe paljoHaIbHOM HOMEHK/IaTyphl IPUMEHsIeMbIX CPe/ICTB U3MepeHuM U
TIOBEPOYHOM armapaTyphl.

BHejpeHyre rocyjapCTBeHHbIX Hal[MOHA/IbHBIX CTAHAPTOB M TEXHUYECKUX PerjaMeHTOB.
PaspaboTka ¥  BHeJpeHWe  CTAaHZAPTOB  SHEProCHaO’Karollero  TpeATpUsTHS,
perjamMeHTHUPYIOIIMX HOPMbI TOYHOCTH, U3MepeHuM, MeTOIMKU BbITIOJIHEHUS] U3MePeHNUH U
Jpyrve TI0JIOKeHUsT MeTpOJIoTMueckoMy oOecrieueHHsi MPOeKTUPOBaHUS, W3TOTOBJIEHUS,



WCTIBITaHUM U TI0Tpeb/ieHust (IKCITyaTalvy) MPOAYKLMY Ha TIPeATIPUSTUM.

30. Merponoruyeckas 3KcriepTusa. MeTposiornyeckas 3KCriepTusa NpoeKTOB U [1eMCTBYIOLen
KOHCTPYKTOPCKOM, TeXHOJIOTMUEeCKOU U JIPYyroil HOpMaTHBHO-TeXHUUECKOW I0KyMeHTaLUH.

31. TlpoBepka u MeTposOrMyecKas arTectalys CpefCTB U3MEepPeHUl, IPUMeHsIeMbIX Ha
NpeJnpUsTUY; aTTeCcTaliusi MeTO/IMK BbITIOJIHEHUSI U3MePEeHU.

32.  KOHTpOJIb 3a U3rOTOB/IEHHEM, COCTOSIHUEM, IIPUMeHeHeM U PeMOHTOM CpeiCTB
M3MepeHui U 3a coOJIr0/IleHreM MeTPOJIOTMUeCKUMHU TTpaBUIaMy, TpeboBaHU U HOPM.

Oo6pa3er 6u1eTa KO BTOPOMY TeKyIeMy KOHTPOJII0 0CBOeHHS JUCIHUIIUHBI

I'PO3HEHCKNI TOCYIAPCTBEHHBIN HE®TAHOW TEXHUYECKUN YHUBEPCUTET
HHCTUTYT SHEPTETUKU
KA®E/JIPA "TEII/IOTEXHUKA U I'MJJPAB/IUKA"

Bbuner Ne 1

BTOopoii TeKVIINU KOHTPOJIb 3HAaHUM

,Z[I/ICL[I/IHJII/IHBZ <<HpI/IHL[I/IHbI 3(1)(1)EKTI/IBHOFO YIipaBJ/IEHUA TEXHO/IOTMUYECKHWMU TTpOLieCCaMU B
TEIVIOSHEPreTruKe, TEIJIOTEXHUKEe M TEIVIOTEXHOJIOTHUAX»

1 | 'HdopmaliMoHHO aHanuTUUecKass MOJe/b YIpaB/eHUs TeXHOJIOTMUeCKUMU IpoLieccaMu
SHEProeMKUX MPOMBILIJIEHHBIX KOMITJIEKCOB.

2 | MeTojpl aBTOMAaTU3MPOBAHHOIO YIIpaB/IeHUs TelJIOSHepreTHYeCKUMH IpoLeccaMyd Ipu
TIPOM3BO/ICTBE 3/IEKTPUUECKOM U TeIJIOBOM SHEPIUH.

3 | ®yHKLMH OT/es1a [JIaBHOro MeTpoJjiora. OCHOBHBIE 33a4U MPeATIPUATHA T10
MeTPOJIOTHUeCKOMY 00ecrieueHHto

4 | TIpoBepka 1 MeTpoOJIOrMYeCKasi aTTecTalusi CPeICTB U3MepeHUH, TPUMeHsIeMbIX Ha
MpeANpUsITUM; aTTeCTalusi MeTOIUK BBITIOJTHEHUSI U3MePeHU

3aB. kKadenponi «T u I'» P.A-B. TypnyeB

7.3 Bomnpocbl K 3K3aMeHY no aucuunanHe «I[IpuHnunsbl 3¢ deKTHuBHOrO

yIIpaBJ/IEHUA TEXHO/IOTHYECKUMU NPOLECCaMU B TEIJIOOHEPreTUKE, TEIVIOTEXHUKE U

Ten/J10TEXHOJI0IruaX»

CoBpeMeHHOe COCTOSIHUE ChIPheBOM, peCypCHOM 6a3bl SHePreTHKHU.

3amnachkl ChIpbs U yI/IeBoA0pozoB B Poccuu 1 MupoBoM MaciiTabe.

Crioco6b1 3pdeKTHBHOM TIepeKauku SHEPrOHOCHUTeIeH.

OddekTuBHBIE ~ 3HEPro- W pecypcocOeperarwiyue TEeXHOJOTHUH [JOObIUM U

repepaboTKu HeTH U rasa.

5. CoBpeMeHHble MeTOAbl XpaHeHUs TOIUIMBA U JIOTUCTUKA HUX I[I0CTaBKU
MOTpeOHUTEIO.

6. CoBpeMeHHble TeHJeHLMU Pa3sBUTUA SHepreTUkU. CoBpeMeHHOe COCTOsIHUEe U

MepCrieKTHBHbIe  CIOCOOBbl  MOMydeHHsi U MpeoOpa3oBaHUsI  TeIVIOBOM U

3/IEKTPUYECKON SHEPTUH.

CoBpeMeHHbIe CTIOCOOBI KOHTPOJISI KaUeCTBa SHEPropecypCoB.

8. IlpuHyunsl 3¢ ¢deKTUBHOrO yIpaB/ieHUs TEeXHOJOTMYeCKUMH [poLeccaMd B
TeIJIOSHepreTrKe.

9. IlepcrieKTUBHBIE TeXHOJIOrMYecKue TIPOLIeCCHI 1pu TIPOU3BO/CTBe,
pacripefie/ieHUH U MOTpeb/IeHUH MePBUUHBIX U IPeoOpa30BaHHBIX BUJJOB SHEPTUM.

10. OcHOBHBIe TMI0JIO)KEHUSI TEOPUM ONTUMAIbHOIO YIIpaB/eHUs B SHepreTUKe.

OCHOBBI TeOpUM ONTUMAbHOIO YIIPaBAeHUSI B TEXHOJOTMUeCKUX IIpoLieccax

AN

~



11.

12.

13.

14.
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16.
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19.

20.
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22.
23.

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.

NoTpe6IeHNsl 3/IEKTPUUECKON U TeTVIOBOM SHEPTUM.

MeTtozbl U cCpefCcTBa aBTOMATHM3MPOBAaHHOI'O YIIPaB/I€HUS] TEXHOJIOTHYeCKUMH
rpoljeccaMy TP TIPOM3BO/ICTBE, paclipe/ie/ieHUH U TOTpeOsieHu TepBUYHBIX U
npeoOpa30BaHHBIX ~ BHU/IOB  JHEPreTUUYeCKHMX  PecypcoB, KOMOWHMPOBaHHOM
BbIPaOOTKM 37IeKTPOIHEPT YU U TeTlIa.

MeTto/ib1 1oBbILIeHHUS 3(PPEKTUBHOCTH TEXHOIOTMUECKMX TIPOLIeCCOB, yCTAaHOBOK U
cucteMm, obecrieueHust Gecriepe6oiiHOM paboThI, 3¢ (heKTUBHOMN SKCTUTyaTaluH,
TEXHUUECKOT0 00C/Ty>KUBAHHUSI U MOZIePHUA3AL[A YHEPreTHYeCKOro,
TETVIOTeXHUYECKOTO U TeTUIOTEXHOIOTUYeCKOTro 000py0BaHUsI

Kpurepun sddexkTriBHOr0 ynpaBneHusi. MeToabl U cpeAcTBa 3(QQeKTUBHOTO
yTIpaB/IeHUs] TEXHOIOTUYeCKUMH TIPOLIeCCaMU B TeTJIOIHEPTreTHKe.
TeXHUKO-IKOHOMUYeCKHe 1oKa3aTesid paboThl KOTeTbHBIX.

[TepcrieKTUBHOCTL TIOBBIIIEHUSI K.I.J. OTOIMHUTE/NbHBIX KOT/JOB 3a CUET TeIIOThI
KOH/IeHCAIUU BO/ISIHBIX MapOB B MPO/YKTax TOPeHUs.

Wcnonb3oBaHWe  TeIJIOTbl  BEHTWISIIUOHHBIX  BBIOPOCOB.  DPPeKTUBHOCTH
MIPYMeHEeHUsT TeTUIOBBIX HACOCOB U TEIJIOBBIX TPYO.

B03MOKHOCTH /IelIeHTPaTM30BaHHOTO TeryIOCHA0)KeHUsI B TOPOJCKUX YCIOBUSIX U
1X 3¢ (eKTUBHOCTE.

O deKTUBHOCTE  MCMO/IB30BaHUSI  BO300OHOB/SIEMbIX ~ HMCTOYHWKOB — SHEpIUH,
COJTHEUHOW Y reoTepMasbHOW SHepryu Ayisi 000rpeBa ¥ TOTyueHUs 3TeKTPUYeCTBa.
O} heKTUBHOCTb UCTIO/Ib30BaHUS T10JIeBbIX ()OPM SHEPTUU.

[MpuHLUIBl  3(PPEKTUBHOTO yIIpaB/IeHUS TEXHOJIOTMUeCKWMH TIpOLjeccaMu B
TEeTVIOTeXHOJIOTHsIX.

TenioTexHUUECKHe PUHLMUIBI OPraHU3aliiM TeII0TeXHOJIO0TMUeCKUX MPOLIeCCOB.
Koaddunpent oTbeMa Tervia Kak rioKasaTesb s3bpekTUBHOCTH
BBICOKOTEMITepaTyPHbIX YCTaHOBOK.

S deKTHBHOCTb UCTIONB30BAHUS PereHepaljiy TeTIOThl OTXOASIUX Ta30B.
OCHOBBI TeOpUH OINTUMAJBLHOIO YTpaBleHHsT B TEeXHOJOTMYeCKUX Mpolieccax
roTpe6IeHNsl 3/IeKTPUUeCKON 1 TeTVIOBOM SHEPTUM.

MeToapl CHUCTEMHOTO TEXHHUKO-KOHOMWUYECKOTO aHaau3a KOMOWHMPOBAaHHBIX
TEeTUI03HePreTHUeCKHUX YCTAHOBOK U CHCTeMe. BbIOOp oNTHMasbHBIX pellieHuH.
OKcepreTueCcKrii aHa/IN3 TEXHOJIOTMUECKUX TTPOLeCCOB M KOMOMHUPOBAHHBIX
TEeTI03HePreTUYeCKUX YCTaHOBOK.

KpuTtepuu, MeTo/ibl ONITUMAILHOTO yTIpaB/ieHUs] TEXHOJIOTHYECKUM MPOoLieccaMy B
KOMOWHUPOBAHHBIX TeIJIOIHEPreTHYeCKUX YCTaHOBKaX.

TexHUueckasi crparerusi 0OHOB/IEHHS TeTI0IHepreTHKu Poccuu.

O} heKTUBHOCTb UCTO/IH30BAHUS HETPAIULIMOHHOM SHEPreTUKU.

TexHUUYeCKre XapaKTePUCTUKH YHePro0/I0KOB HOBOTO TTOKOJIEHUST
CoBepI1IeHCTBOBaHKE TeTJIOBOM CXeMbl TYPOOYCTaHOBKH.

O deKTUBHOCT TTapOra30BbIX YCTAaHOBOK 3/IEKTPOCTAHLIUM.

[Toka3arenu KauecTBa pabotsl TOII.

TepmMoarHaMUYeCKOe TIPeMMYILeCTBO KOMOMHUPOBAHHOU BLIPAOOTKH
3/IeKTPO3HEPTHU U TeTlia.

Bo3moyxHOCTH 3¢ (eKTUBHOIO MCM0/Ib30BaHUsI TOTVIMBHO-3HEPreTUUeCKuX
pPecypCcoB B IPOMBIIIIEHHOCTH.

OHeprocHab)xeHHe U SHeprornoTpebeHre Ha MPOMBILUIEHHOM TPeATIPUSTHH.
B03M0O)KHOCTH 3HEPrOTeXHOJIOrMUeCKOro KomouHupoBaHus. I(hHeKTUBHOCTh
JHEPrOTeXHOJIOTUUECKOT0 ¥ YTUIN3alJMOHHOTO0 KOMOMHHPOBAHUS [JI/Isl PeTreHepariii
HU3KOTemIiepaTypHbIX BOP.

OHeproTexHoJ0rMuecKre CxeMbl MPOM3BO/CTBA U TEPMO/IMHAMUUECKHEe MeTO/Ibl UX
aHasm3a.

CucteMbl OXJIaKA€HHST TEXHOIOTUUECKUX MOTOKOB ONTHMH3ALIMS PEXKUMOB PabOThI
CUCTeM KOMITPUMHPOBAHUs TEXHOIOTHYECKUX TTOTOKOB



39.
40.

41.

42.

43.

44,

45.

46.

47.

48.
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TennoTexHWYeCKre NPUHLUITBI OpraHU3aluK TelJI0TeXHOI0TMYeCKUX MPOLIeCCOB.
OcHoOBHBIe 1le/1, MeTO/bI U CpeZiCTBa yrpas/aeHNs. OCHOBBI TEOPHUM ONTUMa/IbHOTO
ynpaBJieHUsl.

MeTo/pl aHa/iv3a HepreTUUecKor 3(PPeKTUBHOCTU TEXHOJIOTUUECKON CHUCTeMbl U
SHEepPreTUUeCKOro KOMI/IeKCa MperpUsTUIA.

[TpuHLMMBI CUCTEMHOro aHanu3a 3¢ (eKTUBHOCTH TeXHOJIOTMYEeCKUX IPOLeCCOB,
000py/J0BaHUS ¥ SHEPTeTUUEeCKOT0 KOMITIeKCa TIPOMITPeATIPUSTHI.

[TpakTueckre  acreKkTbl  ONTUMaJbHOIO  YIIPAaB/IEHUSI  TEXHOJIOTMYeCKUMU
rpoLieccaMy U SHepreTu4eCKUM KOMILJIEKCOM MpernpUsTHI.

[MpuHuunsl  3¢(eKTUBHOrO  yIpaB/eHUs] TEeXHOJOTMUeCKMMM TIpoLjeccaMy B
5HEProeMKUX MPOMBILLIEHHbIX KOMIIIeKCax.

TexHnueckye pelleHUss IO ONTHMAaAbHOMY YIIPAB/IEHUIO TEXHOJIOTUYECKUMU
TpoLieccaMu MpeATpUsTHI repepaboTKH YT/IeBOJOPOJHOTO ChIPbSI.
WHpOopMaLlMOHHO  aHa/lMTUuUecKasi MoOJiefb  yMpaB/eHUs TeXHOJIOTMYeCKUMU
TrpoLieccaMy SHeProeMKHX MPOMBIIIIEHHBIX KOMI/IEKCOB.

Mertoapl pelieHHsi 3a7jau CTaTUYECKOM ONTHUMHU3ALMM OOBEKTOB YIIPaBIeHUs B
TeTJI03HepreTUKe.

[MpyHLMOBI ~ aBTOMAaTHM3WPOBAHHOIO  yrMpaBjieHWs.  Bugel  ynpaBsitoLUX
BO3/1eliCTBHI.

ABTOMAaTHYeCKOE PeryiMpoBaHue TeryioBbix 00bekToB. Vepapxus ACY.
Ha3nauenue, tienu u dynkuuu ACYTII. Kputepun yripaB/ieHusl.

MHoroypoBHeBble Hepapxuueckue cucremsl (MUC).

MeTo/ibl HCC/IeOBaHUS JUHAMUKA 0OBEKTOB yIipaB/ieHus. [IpUHLIUIIBI pa3paboTKu
67104HO-MepapXuUeCcKuX CTPYKTYP SHepreTUYeCcKoro KOMIL/IeKca
TPOMIpe/ITIPUSTUH.

MeTopl aBTOMaTHU3MPOBAHHOIO yTpaB/eHUs TeIIo3HepreTUYeCcKMMU IpoLieccaMu
TIpY TIPOM3BO/ICTBE 3/IeKTPUUYECKOMN U TeTIOBOM SHEPTUu.

MeTogpl MaTeMaTHMUeCKOrO MOJeNUpPOBaHUSl  TeXHOJIOTUYECKUX  IpPOLIeCCOB,
YCTAaHOBOK M CUCTEM 3HEepreTUuecKOro KOMIjieKca IpoMITpeNpUSITUIA.
HopmupoBanue 3HeprornoTpeOneHUss TeXHOJIOTHYeCKUMU TPOLIeCCAMHU  TIPH
MIPOM3BO/ICTBE NMPeoOpa30BaHHbIX BU/IOB SHEPTHM.

MogenupoBaHyie TOTeHLMana TOBbIMIEHUST 3(PPEKTUBHOCTU TeXHOIOTMYeCKUX
TIPOLIECCOB TPH MPOM3BOACTBE Tpeo0pa30BaHHbIX BUIOB YHEPTHH.
WHpopMalLlMOHHO-aHa/IMTUUeCKasi ~ Mo/iefb aHa/M3a U HOPMHPOBAaHUSA
5HEpropecypcoB TeXHOJIOTMUeCKUX YCTaHOBOK

[TpyHLIAIIBI COBpEMEHHOW OpraHu3aliy JIOTUCTUYECKOU CHUCTeMbl KaueCTBEHHOMU
MOCTaBKA  TIOTpeOMTeNnsiM  BCeX  BUJOB  SHEPropecypcoB  Ha  OCHOBe
3Hepro3(peKTUBHOCTH U SHeprocOeperaroIux TeXHOIOTHIM.

[TpobeMbl MaKCMMaabHOTO COKpAIlleHUs] TeXHOJIOTMYeCKUX TOTepb MPH TOCTaBKe
SHEPrOHOCUTEJIEN.

Opranusanus KaueCTBEHHOW TOJrOTOBKH SHEpPropecypcoB K IIOCTaBKe
norpeburensim. [IpoBepka KauecTBa SHEPrOpeCypCoB.

Opranu3auus gestenbHOCTU ylabopaTopuil. CepTUdUKaLvs MPOAYKLMN U CPeJCTB
TIPOX3BO/ICTBA.

CoBpeMeHHble TpPYyOOIPOBO/IHBIE CHCTEMbI /Il TIOCTAaBKUM YHEPropecypcCoB.
CoBpemeHHbIe MeTO/IbI IIepe/jau 3/1IeKTPOSHEPIUU.

@YHKIMU OTZesa TI/1aBHOro MeTposiora. OCHOBHbIE 3a/laud TMPeATNpUATHS 10
METPOJIOTHYeCKOMY 00ecrieueHH0.

AHanu3 COCTOSIHUS M3MepeHUd Ha TIpeArpusiThM, pa3paboTKa Ha ero OCHOBe
MEpOTIPUSTHIA TI0 COBEPIIIeHCTBOBAHMIO METPOJIOTUUECKOMY 00ecrieueHusl.
YcTaHOB/eHWe palMOHATbHOM HOMEHK/IaTypbl H3MepsieMbIX [1apamMeTpoB U
ONTHUMA/IbHBIX HOPM TOUHOCTU U3MepeHU Ha MpeAnpUsiTHH.

Co3ganue U BHeJIpeHUe COBPEMEHHBIX MeTO/IMK BbITIOJIHEHUSI U3MEePEHUN U CPeJICTB



H3MepeHUi.

67. YcraHOB/eHVe paljMOHa/IbHOW HOMEHK/IATYPbl MPUMEHSIeMbIX CpPe/ICTB U3MepeHUH
Y TIOBEPOYHOM amraparyphl.

68. BHegpeHue roOCyJapCTBEHHBIX HALMOHA/BHBIX CTaHJApTOB M TeXHUYECKUX
peryjiaMeHTOB.

69. Pa3paboTka ¥ BHeJpeHHe CTAaHAAPTOB SHEProCHAOKAIOIIEro TpeATNpUSITHS,
perjamMeHTUPYIOIIMX HOPMbl TOYHOCTH, HW3MEpPeHUM, MeTO/AWKU BbITIOJHEHUS
U3MepeHWd W Jpyrve  TIOJIOKeHWsT ~ METPOJIOTHYecKoMy  obecrieueHus
MPOEKTUPOBAHMUS, W3TOTOBJIEHUs], HCIBITAHUN U TOTpebsieHUs (3KCTUTyaTaljiu)
MPOJAYKLIMU Ha MPeATPUITUH.

70. Metponoruueckass 3SKcrnepTusa. MeTposioruyeckasi SKCIepTH3a I[POeKTOB U
JIeACTBYIOLLIe KOHCTPYKTOPCKOW, TEeXHOJIOTUUeCKOW W [pYyrod HOPMAaTUBHO-
TeXHUUECKOM JOKyMeHTaLUH.

71. TIpoBepka W MeTpOJIOTHYECKasl aTTeCcTalusi CPe/ICTB U3MepeHul, TIPUMeHsIeMbIX Ha
Npe/iNpUsiTUM; aTTeCcTalvsi MeTOIMK BbITIOJIHEHHUSI U3MepeHU.

72. KOHTpPOJIb 3a WU3rOTOB/IEHMEM, COCTOSIHHWEM, NpPUMEHeHWeM U PeMOHTOM CpejCTB
M3MepeHU W 3a COOJOZleHHeM MeTpOJIOTUYeCKUMU TpaBUaMU, TpeOoBaHWM U
HOPM.

OOpasen; 3K3aMeHALMOHHOro Owaera mno AucuuiuiuHe «[IpUHIMIBI
3()(peKTUBHOr0 ynpaB/IeHUs TEeXHOJIOrHUYECKHMMH MPOLeCCaMH B TEIIOIHEPreTHKE,
TeIUIOTeXHHUKE M TeI/IOTeXHOI0T HAX»

T'PO3HEHCKU IT'OCYIAPCTBEHHBIN HE®TAHOMW TEXHUYECKUY YHUBEPCUTET
HWHCTUTYT SHEPI'ETUKH
KA®DE/IPA "TEIIJIOTEXHUKA U I'I/IPAB/IMKA"

Jucoyunmmaa  «I[IpuHouns! 3¢ GeKTHBHOTO yIpaB/IeHUs TeXHOI0THUeCKUMH
MpoLeccaMy B TeIJIOOHePreTHKe, TeIIOTeXHUKe U Tell/IOTeXHO/IOTUsIX»
CemecTp - 4

['pynina 3T3T-23

BWJIET Ne 1

1. MeTO,E[bI penieHud 3a1a4 CTaTHUeCKOM OIITUMHU3dlIUHU 00LeKTOB YIipaBJ/IEHUA B
TEIVIOSHEPreTHuKe.

2. | Koa¢duimeHT oThema Tersia Kak rokasaresb 3()(peKTUBHOCTH BbICOKOTEMIIEPaTypPHBIX
YCTaHOBOK.

3. | YcraHoB/eHMe paloOHaTbHOW HOMEHK/IaTypbl U3MepsieMbIX [1TapaMeTPOB U ONTUMa/IbHBIX
HOPM TOYHOCTU U3MePeHUM Ha NpepUsTHH.

3aB. Kadepoit
«TeryioTeXHUKA U TUPaBINKa» P.A-B. TypnyeB

7.4 TeKyyuii KOHTPOJIb

BOHPOCBI K IIPAKTHYE€CKHUM 3dHATHUAM



1. OddeKTUBHOCTh MCII0/b30BaHUS BO30OHOBJISIEMBIX MCTOUHWUKOB SHEPrUM, COJIHEUHOW U
reoTepMasIbHOWM YHEPTyu /ijisi 000TpeBa 1 TIOTyYeHHsT 3/IeKTPUUeCTBa.

2. O PeKTUBHOCTD MCI0/Ib30BaHKs PereHepaliy TermIoThl OTXO/SIINX T'a30B.

3. Cucrembl OX/1aXKAeHUs TeXHOJIOTUUeCKHUX TT0TOKOB

4. OnNTUMH3aI|s PEXXKUMOB pab0Thl CUCTEM KOMITPUMHPOBAHMSI TEXHOJIOTHUECKHX TTOTOKOB.
5.JKcepreTMUeCKAid  aHaIM3  TEXHOJOTMUeCKUX  TIPOL[eCCOB M KOMOMHHPOBAHHBIX
TeII03HepreTUUeCcKUX YCTaHOBOK.

6.Kputeprn TepMoJuHaMHUUeCKOr0 COBEpIIeHCTBA, CHUCTEMHON TOIUIMBHON 3((heKTUBHOCTH U
o011t 5KoHOMUUecKoH 3(hHeKTUBHOCTH.

7.IlpyHLMNBI ~ CUCTEMHOTO  aHaiu3a 3((EeKTUBHOCTU  TEXHOJIOTUUeCKUX  TIPOLIeCCOB,
000py/10BaHMSI ¥ IHEPTeTUUECKOT0 KOMIL/IEKCA MPOMITPEeATIPUSITU.

8.HopmupoBanue 3HepromnoTpebeHuss TeXHOJTOTUYeCKUMM TIPOIlecCaMyd TIPU  TPOM3BO/ICTBE

nipeoOpa30BaHHBIX BUZIOB YHEPTHH.



7.5 OnucaHue noKa3sareseil 1 KpuTepHeB OleHUBAaHUSA KOMIIeTeHIIMH Ha Pa3/IMYHbIX 3Tanax ux ()opMUpPOBaHUA, ONMCaHHe IIKa/Ibl OLleHHBaHMA.

Taomra 7
IInanupyemsbie pe3y/ibTaTbl 0CBOCHUS Kpurepuu oneHHBaHus1 pe3y/IbTaTOB 06yyeHns HaunmenoBanue
KOMIIeTeHI[HH MeHee 41 6aioB 41-60 6anoB 61-80 6a10B 81-100 6annoB OLIEHOYHOr0
(Hey0B/IETBOPHUTE/IHHO) (YAOB/1€TBOPHUTEIHHO) (xopormo) (oT/IMYHO) CcpeAcTBa

ITK-2 CriocoOHOCTBIO K pa3paboTKe MepOIIPUSITHIA TI0 COBEPIIIEHCTBOBAHUIO TEXHOJIOTUH MPOU3BO/ICTBA; 0becreueHnto becriepe6oiiHOM paboThl,
MIPaBU/IBHOM 3KCITTyaTalluy, pEMOHTA U MOJIEPHU3AIMK SHEPTeTHUECKOT0, TEIMJIOTEXHUYECKOTO U TETVIOTEXHOIOTHUECKOTO 000PYI0BaHUS.

3HaThb:

- METO/IbI ¥ TIPOLIeAYPY OLIEHKH YPOBHS KauecTBa
Da3/TMUHBIX 0OBEKTOB;

- 3¢ heKTUBHOCTD WCII0/1b30BaHus

BO300HOBJ/ISIEMBIX HWCTOYHUKOB SHEPIrUy,
COMTHEYHOW M TeoTepMajbHOW SHEPruu [Jis
oborpeBa ¥ Moy4eHUs 3JIeKTPUIECTBA;

- 3((eKTUBHOCTb KCIIO/IB30BaHUs PereHepalyu

q’pEIFMEHTapHLIe 3HAHHUA

HenonHble 3HaHUA

CdopmupoBaHHbIe, HO

CdopmupoBaHHbIe

TEeTI/IOThI OTXOASIIAX rasos; CHCTEMBI cofiep>Kalijfie OTJe/bHbIe crcTeMaTHUecKue
OXJIKJEHUS TEXHOJIOTHUECKUX TTIOTOKOB. npobesibl 3HAHUS 3HAHUS
YMeThb: JacTUUHBIE YMEHUS HemnonHble ymeHust

- TIPUMEHSITh MeTO/IbI TTOBBIIIeHHS

P(hGhEKTUBHOCTH TeXHOJIOTMUECKUX TPOI[ECCOB, YMeHWs [TO/THBIE,

yCTaHOBOK u CHUCTEM, obecreuenwus] oIy CKaroTCst HeGo IbIIe CdopmupoBaHHbIe
6ecriepeboiiHOM pabOTHI. OLTUOKU yMeHust

Biajern:
- METO/JJUKOW COBepIlIeHCTBOBAHWE TeIJIOBOM

UacTuuHOe BJiajieHue
HaBbIKAMU

CXeMbl Typ60y€TaHOBKI/I;

Hecucrematuueckoe
rpyMeHeHNe HaBbIKOB

B cucremaTtrnueckom
MIPYMEHEeHUH HaBbIKOB

JOMYCKAaroTCs MPOOerbI

YcneliHoe u
cUCTeMaTuyecKkoe
TIpYMeHeHUe HaBbIKOB

Bonpocbl k
pybedicHbIM
ammecmayusm,
80NpOChbl K
NpaKkmuyecKum
3aHAMUAM

ITK-3 crocoGHOCTRIO K OTpe/ie/ieHrI0 TIOTPeOHOCTH TIPOU3BO/ICTBA B TOTUIMBHO - SJHEPreTUUYeCKUX pecypcaxX, 000CHOBAaHUIO
MepONPUSTUN M0 SKOHOMUU IHEPropeCcypCoB.




3HaThb:

- ONTHMHU3AIMK PEeXWMOB paboThl  CHCTEM
KOMIIPUMHPOBAHKS TEXHOJIOTUYECKHUX TIOTOKOB,

- TIPUHIIATIBI CHUCTEMHOTO aHamM3a
P(hGEKTUBHOCTH TEXHOJIOTHUECKUX TIPOIIECCOB,
000pyJJOBaHUSI U SHEPreTUYECKOro KOMIUIEKCA
[pOMIIpeANPUITHH;

- HODMHpPOBaHHe 3HeprornorpebieHus
TeXHOJIOTUUeCKUMU TpoLieccaMmu py|
MPOW3BOZCTBE npeo6pa3oBaHHEBIX BH/IOB
SHEpruy;

- OCHOBHBIE TIO/JIOKE€HHS TeOPUH OITHUMA/IbHOTO
YIIDABJ/IEHUA B SHEPIe€THUKE.

YMeThb:

- oripejie/isiTh COBpeMeHHbIe TeH/IeHL[UN Pa3BUTHS]
SHEPreTUKU;

- BbIpa’KaTb TePMOAWHaAMHUUECKOe NPerMyLeCTBO
KOMOMHMDPOBAHHOHW BLIPAOOTKU 371€KTPO3IHEPTyy
U Teruia.

Biajern:

- npuHuunamM 3¢ ¢heKTHBHOTO  yIpaB/eHUs
TeXHO/IOTMUeCKUMH TipolieccaMu B
TEerI0TeXHOJIOTHSIX;

- KpUTepUsIMU TepMO/JMHaMHUY€eCKOro
COBEpILIEHCTBA, CHUCTEMHOM TOTL/TUBHOM,

bddekTUBHOCTH U 0OIel  HKOHOMHUUECKOH

> dexkTuBHOCTH.

Bonpocbl k
DybedxcHbIM
ammecmayusim,
80npochbl K
Npakmuueckum
3aHAMUAM




8. OcobenHoCcTH peain3adliii AUCHUIIIMHBI VI UHBA/IU/I0B U JIUL] C OrPAHUY€HHbIMH

BO3MO)XHOCTAMH 3J0POBbS

[nst  ocyiiecTB/ieHUs1 TIPOLieAypP TeKyIlero KOHTPOJsS YCIeBaeMOCTH U TMPOMEXYTOUHOM
aTTeCcTaly OOyYaroMXCsl CO3/laHbl (POHABI OLIEHOUHBIX CPEeZCTB, a[JalTHPOBaHHbIE /Ji UHBAU/OB U
JIUL] C OrpaHWYeHHbIMM BO3MOYKHOCTSIMH 3/I0POBbsl M TIO3BOJISIFOLLME OLIEHWUTh [JOCTW)KeHUe WUMH
3ar/IaHMPOBaHHBIX B OCHOBHOW 00pa3oBaTeNbHOM IpOrpamMMe pe3ysibTaTOB O0y4YeHHsSI U YPOBeHb
c(OPMHPOBAHHOCTH BCeX KOMIIETEHIIW, 3asB/IeHHBIX B o00Opa3oBaTenbHON mporpamme. ®opma
MpoBeIeHUs1  TeKylllell aTTecTaluu [Jid  CTY[EeHTOB-UHBAJM/IOB yCTaHAB/IMBAeTCI C Y4eTOM
VHAVBUYaTbHBIX TCUX0(U3NUeCKMX 0CoOeHHOCTel (YCTHO, TMHMChbMEHHO Ha Oymare, MUCBMEHHO Ha
KOMIbIOTepe, B (opMe TecTUpoBaHUS W T.M.). [IpU TeCcTMpOBaHWMU [jis C/IAOOBUASAIIMX CTYJ€HTOB
WCTIOJIb3YIOTCSA (DOH/IbI OLIEHOUHBIX CPeJCTB C YKpyIHeHHbIM wmipudToM. Ha 3K3amMeH mpuriaiiaeTcs
COTIPOBOJKZAIOIIMM, KOTOpBIM  OOecrieurBaeT TEXHUUECKOe COTPOBOXKIAEeHWe  CTyneHty. Ilpu
He0OX0JUMOCTH CTY/IeHTY-UHBAJIUAY TIPeIOCTABIISETCS JOTIOTHUTETbHOE BpeMs /ISl TIOJITOTOBKH OTBeTa
Ha O9K3ameHe (WM 3adere). OOydarolquecs C OTrpaHUYEHHBIMA BO3MOKHOCTSIMU 3[0PDOBbS U
oOyuaromuecss WHBaMWAbl 00ECITeUMBAIOTCS TIeUaTHBIMM U 37IeKTPOHHBIMU  00pa30BaTe/bHBIMU
pecypcamu (TIpOrpaMMbl, yueOHbIE TMOCOOMS [jIsi CaMOCTOSITe/IbHOM paboThl W T.4.) B (dopmax,
aZlafTUPOBAHHBIX K OTPaHUUYEeHUsIM UX 3[J0POBbsI U BOCIIPUSATHS UH(POPMALIUU:

1) [71s1 'HBAJTUZIOB U JIUL] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBbSI IO 3PeHHUI0:

- ANA C1enbIX: 33/laHud [Ji1  BBINOJHEHHsS HAa CeMHHapax MW TIPaKTUUYeCKUX 3aHSATHSX
oopmiIOTCS  peibePHO-TOUEUHBIM LIpUGTOM bpaiiis Wi B BUfe 3/I€KTPOHHOTO JOKYMEHTa,
JIOCTYITHOT'O C TIOMOIIbI0 KOMITbIOTEpa CO CIelMaM3MPOBaHHBIM TMPOrPAMMHBIM OOecrieueHueM [i7ist
CJIeTIBIX, TMOO 3aUMTHIBAIOTCS aCCUCTEHTOM; TIMCbMeHHbIe 3a[JaHUsl BBITIOMHSIOTCS Ha Oymare pesbedHoO-
TOueyHbIM IpudTOM bBpaiinii uaM Ha KOMIIbIOTEpe CO CreluaJri3UpOBaHHbIM TIPOrPaMMHBIM
obecrieueHUeM il C/IEMbIX MO0 HAZMKTOBBLIBAIOTCS ACCHCTEHTY; OOyuaroIMMCsl 7l BBITIOJTHEHUS
3a/laHUsl TIpU HEeOOXOAUMOCTH TIPeJOCTaB/ISIeTCs] KOMIUIEKT TTMChbMEHHBIX MPUHAAJIEXHOCTeN U Oymara
Iasi mucbMma  penbedHO-TOueuyHbIM pudToM bBpaling, KoMmmbioTep €O CrHeluanrd3upoBaHHbIM
TIPOTPaMMHBIM 0becrieueHreM /IS CJIETIBIX;

- ps craboBuaAmmMX: 00ecrieurBaeTcsl WHAWBUyaIbHOE PaBHOMEPHOE OCBeIlleHHe He MeHee
300 JsroKC; OOydvaroIMMcs [/ BBIOJHEHUs 3a/laHusl TIpU  HeoOXOJWMOCTU  TIPe/IOCTaBJISIeTCS
yBe/IMUMBalolllee  YCTPOWCTBO; BO3MOXKHO TakKKe WCIIO/Ib30BaHHe COOCTBEHHBIX —YBeTWYMBAKOLUX
YCTPOUCTB; 3alaHusl [/l BBITIOJTHEHUST 3aZlaHUi 0(OPMIISIFOTCST YBEJTMUEHHBIM LIPUPTOM;

1) JI1s1 UHBA/TUZOB U JIML] C OTPaHUYeHHBIMU BO3MOXXHOCTSIMU 3ZJ0POBBSI MO C/IYXY:

- AJIA TJIyXUX U c1abocabrmamux: obecrieunBaeTcs HalMuMe 3BYKOYCH/IMBAIOIIel arraparyphbl
KOJI/IEKTHUBHOT' O T0J1b30BaHUsl, npu He00X0IUMOCTH o0yuaromumcst Npe/l0CTaB/IsIeTCS
3BYKOYCW/IMBAIOIllas — arrapaTypa WHAWBUAYaJbHOTO TI0/Ib30BAHUSI; TIPEJOCTABJSIOTCA  YCIYTH

CypZOTiepeBO/urKa;



- IS CIeNorJyXuX [IONyCKaeTCs MPUCYTCTBUE aCCHCTEeHTa, OKasblBalOLEro YC/Iyru
TUdIIOCyp/joTIepeBoAurKa (TTOMUMO TpebOBaHWM, BBITIOJHSIEMbIX COOTBETCTBEHHO JJisi CJeNbiX WU
TJIyXUX);

2) I/l JAL] C TSDKeNbIMMA HApYLIeHWSMH PpeYd, T/IyXuX, CAa00C/TbIIalX JIeKUA |
CeMUHapbl, TPOBO/IMMbIe B YCTHOM (popMe, MPOBOASTCS B MUCbMEHHOM (opMe;

3) JUIs WHBaJIWJOB U JIMI] C OrpaHUUeHHbBIMM BO3MOXKHOCTSIMH 3/]0POBbS, HMEIOII[UX
HapyIlleH!s ONIOPHO-ABUIaTe/IbHOIO anmnapara:

- [JI JIL C HapyLIeHWsSIMH OIOPHO-/IBUTATeNbHOTO amrapara, HapyLIeHUsMU [IBUTaTe/TbHbIX
GyHKUMM BepXHMX KOHEUHOCTeM WM OTCYTCTBUEM BepPXHMX KOHEUHOCTel: MUCbMeHHble 3a/laHusi
BBITOJIHSIFOTCSI Ha KOMITbIOTEpe CO  CrelMau3UpOBAHHBIM TIPOrPaMMHBIM — ObecrieueHueM WU
Ha/IUKTOBBIBAIOTCS aCCHCTEHTY; BBITIONIHEHHWE 3a/laHUi (TecTOB, KOHTPOJIbHBIX paboT), MpOBOAMMEIE B

MMCbMEeHHOU (opMe, TIPOBOASTCS B YCTHOM popMe ImyTeM orpoca, becesibl ¢ 00ydaromumcs.

9. YueOHO-MeTOANUeCKOe U HH(POPMAI[HOHHOE 00ecrieueHre AU CIUITHHBI

9.1. J/Iuteparypa:

1. | Tlunumenko H.B. DHeprocOepe>keHue W TIOBBIIIEHHE YHEPreTUYeCKON 3(PGheKTUBHOCTU
WHXeHepHBbIX CUCTeM U ceTell [DeKTpPOHHBIM pecypc]: yue6Hoe mocobue/ ITumumneHKO
H.B., CuBakoB N.A.— OnekTpoH. TeKctoBble naHHble.— CII6.: YHuBepcuter UTMO,
2013.— 273 c— Pexum pgoctyma: http://www.iprbookshop.ru/65398.html.— 3BC

«IPRbooks»

2. | CtpenmpHukoB H.A. DHeprocOepexenue [DyeKTpoHHBIN pecypc]: yueOHUK/ CTpebHUKOB
H.A.—  DnekTpoH.  TeKCTOBble  naHHble.—  HoBocubupck:  HoBocubupckwii
roCy/apCTBeHHbIM TexHUYeckud yHuBepcuteT, 2014.— 174 c.— Pexum Jocryna:
http://www.iprbookshop.ru/47729.html.— 35C «IPRbooks»

3. | Areee M.A. TemnnomaccooOMeHHble TIpOLIECCBI U YCTAaHOBKWA  IPOMBILIIEHHOM

TEIJIOTEXHUKA [DNeKTPOHHbIM pecypc]: yueOHoe TmocoOWe /s CTY/€HTOB BY30B,
obyuaromyxcs ro HamnpasieHrio 13.03.01 «TeruiosHepreTHka U TerjioTeXHHUKa» Bcex (opm
o0yuenus/ AreeB M.A., MpakuH A.H.— DneKTpoH. TeKCcToBble JaHHble.— CaparoB: A
[Tu Op Megua, 2018.— 229 c.— Pexxum pgoctyna: http://www.iprbookshop.ru/70284.html.
— OBC «IPRbooks

4. | KoctuH B.M. OHeproagdexTriBHas paboTa HaCOCOB ¥ BEHTU/ISITOPOB B CUCTEMax
TerI0CHa0KeH!sI M BEHTWISILIMK [ neKTpoHHBIN pecypc]: MmoHorpadwus/ Koctun B.U.—
OJIeKTPOH. TeKCTOBbIe jlaHHble.— HoBocubupck: HoBocubupckuii rocyiapcTBeHHbIN
apXUTEKTYPHO-CTpouTebHbIN yHUBepcuTeT (Cubcrpun), 36C ACB, 2015.— 188 c.—
Pexxum goctyma: http://www.iprbookshop.ru/68866.html.— 3BC «IPRbooks

5. | Pa3BuTHe TOIOYHBIX TEXHOJIOTMM B POCCUMHCKOW 3HepreTuke [DeKTPOHHBIM pecypc]:
yuebHOe mocobue/ B.JI. Illyneman [u gp.].— OJ/IeKTPOH. TEKCTOBbIE JlAHHbIE.—
Exarepunbypr: Ypanbckuii denepanbHbiii yHuBepcuter, O6C ACB, 2016.— 512 c.—
Pexxum poctymna: http://www.iprbookshop.ru/66004.html.— 3BC «IPRbooks»

6. | AnzproumiH A.B. YmpaBneHuWe W WHHOBAaTHMKa B TeIJIOSHEPreTHKe [D/IeKTPOHHBIN
pecypc]: yuebHoe mocobue/ AupaprommH A.B., Cabanwn B.P., CmwupHoB H.U.—
ONeKTPOH. TeKCTOBble nAaHHble.— M.: M3matenbckuii gom MOU, 2016.— 392 c.—
Pexxum poctyna: http://www.iprbookshop.ru/55954.html.— 3BC «IPRbooks»

7. | JoponuH M.C. OcHOBBI pacyeTa TeXHUKO-9KOHOMHUYECKMX MOKa3aTesei SHepreTuuecKux




00BEKTOB B CHCTEMAaX TeII09HepProcHab)KeHus [ D/IeKTPOHHBIHM pecypc]: yuebHoe rmocobue/
HoponnH M.C.— DeKTpoH. TeKCTOBbIe faHHble.— CapartoB: CapaTOBCKHUM
rocy/lapCTBeHHbIM TeXHU4YeCKui yHuBepcuteT uMenu FO.A. INarapuna, DbC ACB, 2015.—
104 c.— Pexxum poctyna: http://www.iprbookshop.ru/76496.html.— 3B5C «IPRbooks»

8. | Padanbckas T.A. IloBbiiieHue 3¢ (eKTUBHOCTH U HaZIEXKHOCTU CKUTaHus MasyTa Ha TOL u
KOTeJIbHBIX [ DIeKTPOHHBIN pecypc]: yuebHoe nmocobue/ Padanbckas T.A., Mancypos P.I11.,
XmenbHuLKuY [1.E.— OnekTpoH. TekcToBbIe faHHble.— CapaTtoB: Al [Tu Op Meaua, 2018.
— 98 c.— Pexxum poctymna: http://www.iprbookshop.ru/72809.html.— 3BC «IPRbooks»

9.2. MeToanueckoe obecrieueHue (MpU/I0KeHHe)

10. MaTepuanbHO-TEXHHUYECKOEe 00ecneueHUe JUCHUTIHHBI

st obecrieueHnst OCBOEHUST JUCLUTUTMHBI UIMEIOTCSI B HAJTMUNK yueOHble ayJuTOpUH Kadephbl,
cHabKeHHble MYJIbTUMEJUNHBIMU CPeACTBaMU [jIsl TIpefCTaB/lIeHUs Tpe3eHTalldii JeKLUuil M ToKasa
yueOHBIX (HHUITEMOB.

Knacc ¢ mnepcoHanbHBIMU KOMIbIOTEPAaMM /Il TIPOBeJleHHs] TPaKTUYeCKHWX 3aHATUH U
BUPTYya/IbHBIX Ta00paTOPHBIX paboT.

[Tporpamma cocrtaBrieHa B cooTBeTcTBUU € TpeboaHusimu @I'OC no HampaB/eHHIO0 NOATOTOBKU
Marucrtpa 13.04.01 «TeriosHepreTuka y TeIJIOTeXHUKA».

Hanuuue o6opyaoBanus u TCO mno auciummmHe «[IpuHouns! 3¢ ¢deKTHBHOTO yripaB/ieHUus
TeXHO/JI0THYeCKHMMH NpoLeccaMy B TelJI09HepreTHKe, TeN/I0TeXHUKe M Tel/I0TeXHO/IOTUAX»

Bupeo¢punbmbi:
- [IBm>KeHue XUIKOCTH B paboueMm Korece;
- Kak pabotaet T3C;
- TIpuHIUnI paboThI KOT/a;
- [TapoBoti koTerr;
- [TapoBbie TypOUHBI;
- ITnamsa ropesnkuy;
- KopoTtkoe 3aMmbikaHue;
- Ter1o0OMEeHHUKY;
- Typbuna K-800-240;
- Po3xur kotia;
- I'papgvipuy;
- [Ipunnumn paboTtel Hacoca
- Psa3zanckas ['POC
- Xabaposckas TILI;
- DKCITyaTtalysi SHepro6/i0KoB;
- Pabora measpaTopa;
- IIpunIMnI paboTe! ABIMOCOCA;
- [IpuHLMT paboTHI 11EHTPOOEXXHOTO HACOCa;
- MHorocTyreHuaThIi Hacoc;
- Hacoc HHC-1;
- [Tapotyp6uHHasi 3/1eKTpoCTaHIMsl paboTaroias Ha yIiie;
- [TapoBas TypbuHa;
- 'eHepaTop TerioCTaHLWN;
- I'uppaBiuueckas TypOyHa



IIpunoxenue
MeToauueckue yKa3aHus M0 0CBOEHHIO U CLHMILIUHBI

«[IpuHDMDIBI 3(PeKTHBHOrO ynpaB/ieHUs] TEXHO/IOTHUeCKUMH MPOoLjeccaMy B
TelI09HepreTUKe, TeM/I0TeXHUKe U TenI0TeXHOI0THAX»

1. Meroauueckue yKa3aHMsA /i O0y4aroI[UXCsA MO IUVIAHMPOBAHUI0 M OPraHU3al[UH
BpeMeHH, He00X0AMMOr0 /A/IA OCBOEHHUS AMCIUTUINHBI.

M3yueHre peKOMeH/yeTCsi HauaTh C 03HAKOMJIeHHs1 ¢ paboueli rporpaMmoi AWCLUIIMHEI, ee
CTPYKTYPOl M cojep>KaHueM pasfenoB (Mofyseii), GOHJOM OLIeHOUHBIX CPeJCTB, 03HAKOMUTBCS C
yueOHO-MeToJuUeCKUM U UH(GOPMaIIMOHHBIM 00ecriedeHreM JUCLUITUHBI.

HuctuniuHa «[IpuHiunsl 3¢ GeKTUBHOTO yrpaB/ieHUs TeXHOJOTMYeCKUMM TMpolieccaMyd B
TerI09HepreTHKe, TeIJIOTEXHUKe W TeTUIOTeXHOJIOTUSX» COCTOUT U3 11 CBs3aHHBIX MeXAy coboro
TeM, 0becrieunBaroIIMX MOC/IefloBaTe/IbHOe U3yUeHe MaTepHraria.

Ob6yuenue 1o aucuuruiiHe «IIpuHIUIBLI 3¢ (deKTUBHOTO YIIpaBieHUs TeXHOJOrMUeCKUMU
rpoleccaMu B TelIO9HepreTHke, TeIUIOTEXHUKe U TEIVIOTEXHOJIOTHSAX»  OCYILeCTB/sieTCs B
crefyromuyx popMmax:

1. AyauropHble 3aHSTUSA (JIEKLIUY, ODAKTUYECKHe/CeMUHAPCKUe 3aHATHUSA).

2. CamocrositenbHass pabora cryjgeHTa (TIOATOTOBKA K  JIEKLWSIM, [DAKTUYECKUM/
IDAKTUYEeCKUM 3aHSTHSIM, TecTam/pedepatam/moKnagam/3cce, U UHbIM (hopMaM MTHUCbMEHHBIX paboT,
BBITIOJTHEHUE aHa/in3a KelcoB, MHAMBUAYaIbHasi KOHCY/IbTALYs C TIPernofaBaresiem).

3. NHrepakTuBHble (OpPMBI TIpOBefleHHsI 3aHATUN  (KOJUIOKBUYM, JIEKLIUSI-OUCKYCCUS,
TPYIINOBOe pellieHre Kekica U [ip. opMbI).

YueOHbIM MaTepuan CTPYKTYPUPOBaH U UW3yueHWe [AWUCIUIUIMHBI TTPOM3BOAUTCS B
TeMaTU4YeCKOM TI0C/Ie[0BaTe/IbHOCTH. KaX[AoMy [pakTUYeCKOMy/ CEeMUHAapCKOMY 3aHATHU0 U
CaMOCTOSITE/ILHOMY HW3yUeHHMIO MaTepuasa TMpeAllecTByeT JeKus Mo AaHHOUW Teme. OOyuaromuecs
CaMOCTOSITE/IbHO TPOBOJAT TMpeJBapyUTe/bHYI0 MOATOTOBKY K 3aHSTHIO, NMPUHMMAKOT aKTHBHOE WU
TBOPUECKOe y4acTHe B OOCYX/IeHWM TeopeTHMUYeCKUX BOMPOCOB, pa3bope MpoOOJEMHBIX CHUTyalud U
TIOWCKOB MyTeil uX pelieHus. MHoruve npoGsieMbl, u3ydyaeMble B Kypce, HOCST AUCKYCCUOHHBIN
XapakTep, UTO TIpejrio/iaraeT WHTePAKTUBHBIM XapakKTep TPOBeJeHUs 3aHATUNM Ha KOHKPETHBIX
rpyuMepax.

OrmmcaHue 10C/e/I0BaTeTbHOCTH JeMCTBUN 00yYaroI[erocs:

[Ipy u3yyeHMu Kypca cjeAyeT BHMMAaTeIbHO CJyllaTb U KOHCIEKTUPOBaTb Marepuall,
v3jlaraeMblii Ha ayJUTOPHBbIX 3aHATUAX. [lAsT ero TMOHMMaHUsI YW KaueCTBEHHOTO YCBOEHUsI
peKOMeH/lyeTcsl Cie/lytolasi 1oc/iej0BaTe/IbHOCTb JeMCTBUIM:

1. Tlocie okOHUaHWS Y4yeOHBIX 3aHSATHM /I 3aKpeIUIeHWs MaTepuaja IPOCMOTPeTh U
o0fymMaTb TEKCT JIeKL[UH, TIPOC/IyLLIaHHON cerofHsi, pa3o0paTh paccMoTpeHHble mpumepbl (10 — 15
MUHYT).

2. Ilpy MOArOTOBKE K JEKLUM C/efylollero AHs IMOBTOPUTh TEKCT MpeAbIAyLIei JeKLuH,
MO/[yMaTh O TOM, KakKasi MOXKeT ObITh ciefytoiriasi Tema (10 - 15 MuHyT).

3. B Teuenue HeZies BeIOpaTh BpeMsi AJisi pabOThI C uTeparypoi B 6ubmoreke (1o 1

yacy).

4. Ilpy noAroToBKe K MPaKTUYeCKOMY/ CeMUHAPCKOMY 3aHATUIO IIOBTOPUTH OCHOBHBIE TIOHATHS
10 TeMe, W3y4WTh MpuUMephl. Pelliasi KOHKPETHYI CUTyalldio, - IpeJBapUTe/IbHO TOHATh, KaKou
TEOpeTHUeCKUid MaTepuan HY)KHO HCTO/Ib30BaTh. HaMeTHTh TiaH pelleHus, MOnpoOoBaTh Ha €ro
OCHOBe peluTh 1 - 2 mpakTuueckre cUTyaluu (y1ab.paboThr).

2. MeTojuuecKue yKa3aHus Mo padore 00yuyariuxcs BO BpeMs NPOBeAeHHs JIeKI[UH.

Jlekupn  faroT  OOyvarOIUMCS ~ CHUCTEMATHU3UPOBAHHBbIE  3HAHUS TI0  JAWCLUIUIVHE,
KOHLIEHTPUPYIOT WX BHMMaHWe Ha Haubosiee CJIOKHBIX M Ba)KHBIX BorpocaX. JIeKuuu 0OBIYHO
W3/1araloTCs B TPAAULMOHHOM WM B TIPOO/IeMHOM cTwjie. st CTyZeHTOB B OOJIBIIMHCTBE CTyYaeB B
npobsieMHoM ctuse. [Ipo6sieMHBIN CTUIBL TI03BOJISIET CTUMYJIMPOBaTh AKTUBHYHO TI03HaBaTe/bHYHO
JlesITeIbHOCTh 00yUaroLMXCcsl U MX MHTepeC K AUCLUITIMHE, (JOpPMHPOBaTh TBOPUECKOE MBILUIEHHE,
npuberaTh K TMPOTUBOTIOCTAB/IEHUSIM U CPaBHEHUsIM, [lefiaTb 0000I1eHus], aKTUBU3UPOBAaTh BHUMaHKe




00yuaroIMXCcs MyTeM MOCTAaHOBKY TIPOO/IEMHBIX BOIIPOCOB, TIOOIIPSTh JUCKYCCHIO.

Bo BpeMsi JEeKIIMOHHBIX 3aHATHN PEKOMEHJyeTCs BeCTU KOHCIIeKTUpPOBaHHe YyueOHOro
MaTepHasa, obpaijaTh BHUMaHHe Ha ()OPMYJUPOBKH M KaTerOPWH, PAaCKPhIBAIOIIME CYThb TOTO WU
WHOT'O SIBJIEHUS1, WJTH TIPOL[ECCOB, BBIBO/IBI U TIPAKTHUECKHE PeKOMeH/JalTHH.

KOHCITeKT JIeKLMK JTydllle TMo/pa3fe/isaTh Ha TMYHKTBI, COO/M0Jasi KPaCHYIO CTPOKY. DTOMY B
Oonblmiol creneHy OyyT CIOCOOCTBOBATh BOIMPOCHI TI/IaHA JIEKLIWH, TIPe/JIO’KEHHbBIE TIPero1aBaTe isM.
Cnenmyer oOpailjaTh BHUMaHHE€ Ha aKI€HTHI, BbIBOZBI, KOTOpbIe Je/aeT IpernojaBaTe/ib, OTMeuast
Hanbosiee BaKHble MOMEHTHI B JIEKITMIOHHOM MaTepHasie 3aMeYaHUusIMHU
«BaXHO», «XOPOLIO 3allOMHUTH» U T.I. MOXKHO [1e/1IaTh 3TO U C MOMOIIbI0 Pa3HOLIBETHBIX MapKepoB
WA PYYEK, TI0JUePKUBasi TEPMUHBI U OTIPe/e/IeHUS.

Llenecoobpa3Ho pa3paboTath COOCTBEHHYIO CHUCTEMY COKpaIlleHHM, abbpeBHaTyp U CUMBOJIOB.
OpHaKo Tipy JjabHekiel pabote ¢ KOHCTIEKTOM CHMBOJIBI JIyUIlle 3aMeHUTh OOBIYHBIMHU CJIOBaMH [I/Ist
OBICTPOTO 3pPUTENTLHOTO BOCIIPUSTHS TEKCTa.

PaboTasi Haji KOHCIEKTOM JIeKLUi, HeoOXOAWMO WCIOIb30BaTb He TOMBKO OCHOBHYHO
JIUTEpaTypy, HO U Ty JIUTePaTypy, KOTOPYIO AOTIOJHUTETbHO PeKOMeH/I0Basl MperofaBaresb. ViMeHHO
Takas Cepbe3Hasi, KPOIOT/IMBasi paboTa C JeKLMOHHBIM MaTephasoM TO3BOJIUT TJIyOOKO OB/azieTh
TeopeTUYeCKUM MaTepHaJIOM.

TemaruKa JIeKIUH f1aeTcst B paboueid mporpaMme JAMCLUATUIMHBL

3. Metoanueckue yKa3aHusA o0yuarommmcs mno MO/IrOTOBKE K
NMPaKTHYeCKUM/CEMHUHAPCKUM 3aHATHAM.

Ha mpakTuuecKux/CeMUHADCKUX 3aHSITUSX TPUBETCTBYETCS aKTUBHOE yuacThe B 00CYXKAeHUU
KOHKDETHBIX CHUTYyalMif, CIIOCOOHOCTb Ha OCHOBe TIOJYYEHHBIX 3HAHUH HaxXOAWUTh Haubosee
3¢ deKTHBHbIE PpeIlleHUs] TI0CTaBAeHHBIX MpobjeM, yMeTb HaXOAWTb I10JIe3HBINA JOTIOHATETbHBIN
MaTepHaJl TI0 TeMaTHKe CeMUHAPCKUX 3aHSTHH.

CTyJeHTy peKOMeHZyeTCsI Cie[ytolijasi Cxema Mo/;rTOTOBKU K CeMUHAPCKOMY 3aHSTHIO:

1. O3HaKOMJIeHWE C TUTAHOM [PAaKTUYEeCKOTO/CEMUHAPCKOTO 3aHSTHSI, KOTOPBIA OTpaXkaeT
coJiep>KaHue Tpe/i/IoyKeHHOU TeMbl;

2. TTpopaboTaTh KOHCIIEKT JIEKIUH;

3. IIpounTaTh OCHOBHYIO U JIOTIOJIHUTETBHYIO JIUTEPATYPY.

B miporjecce mo/iroToBKK K MPaKTHUYECKUM 3aHSITUSM, He00X0AMMO 00paTUTh 0c000e BHUMAaHHE
Ha CaMOCTOsITeTbHOE  M3yueHWe pPeKOMeH/IOBaHHOW  jureparypbl. Ilpu  Bcell  mosiHOTe
KOHCITEKTHPOBAHUS JIEKIIUA B Hel HEBO3MOXKHO W3/I0XKUTb BECh MaTepHasl M3-3a TMMUTA ayAUTOPHBIX
yacoB. I[lo3atomy camocrosiTesibHast pabota ¢ yueOHMKaMH, y4eOHBIMU ITIOCOOMSIMM, HAay4YHOM,
CTIpaBOYHOM JIUTEPaTypOl, MaTepuaiaMy TIepUOJUUeCKUX W3/jaHui U VIHTepHeTa sIB/IsieTCs Haubosee
3pPeKTUBHBIM  METOZOM  TIOJiyueHHWs]  AOTIOJHUTeNbHbIX  3HAHWM, TI03BOJISIET  3HAUMTETHHO
aKTUBW3WPOBATh TIPOIieCC OBJafieHWss WH(popMalueld, crocoocTByeT Oosee riyO0KOMY yCBOEHHIO
M3yyaeMoro Martepuasna, (JOpMHUpPYyeT y CTYZEHTOB OTHOIIIeHWe K KOHKpeTHO# Tpobieme. Bce HOBbIe
TIOHATHUS TI0 W3yuaeMod TemMe HeoO0XOAWMO BBIYUMTb HAW3yCTh W BHECTH B TJIOCCAPHH, KOTOPBIH
1jesiecoo0bpa3HO BECTU C CaMOT0 Hayajia U3yueHus Kypca;

4. OTBeTUTH Ha BOIIPOCHI I/IaHa [IPAKTUYECKOr0/CeMUHAPCKOr0 3aHATHS;

5. BBINO/THUTE [OMalliHee 3a/laHue;

6. IIpopaboTatk TeCTOBBIE 33/jaHNs U 3a/lauM;

7. I1pu 3aTpyiHeHUsIX C(hOPMY/IMPOBATh BOIIPOCHI K TperoiaBaTesto.

Pe3ysibTaT Tako# paboThI 1OJDKEH MTPOSIBUTHCS B CIIOCOOHOCTH CTYZieHTa CBOOOJHO OTBETUTh Ha
TeOpeTHUUeCKHe BOMPOChl MPAaKTUKYMa, BBICTYIIaTb M y4aCTBOBaTh B KOJUIEKTHBHOM 0OCYXKIeHHUH
BOIPOCOB M3y4aeéMOW TeMbl, TPaBWIbHO BBINOJHATh TPAaKTUUECKWe 3aZlaHusl W WHbIe 3aJjaHusl,
KOTOpbIe ZIatoTCs B JOH/Ie OL|eHOUHbIX CPe/JICTB AUCLIUTITUHBI.

4. MeToanyecKue yKa3aHus 00yJarmMMCcsi 110 OPraHU3al[id CaMOCTOSITe/IbHON paboThI.
Llens opraHM3aliuv CaMOCTOSITeSTBHOM paboThl Mo aucuurvHe «[IpuHIMIEL 3¢ GheKTUBHOTO
yrpaB/ieHusi  TeXHOJIOTMUeCKMMU  TIpOLeccaMM B TeIUIOSHEPreTHMKe,  TeIVIOTeXHUKe U
TEIJIOTEXHOJIOTUSIX» - 3TO YI/IyOsieHre U paciivMpeHre 3HaHUMA B 00/1aCTH MeTposioruu; hopMUpOBaHUe
HaBbIKa M UHTepeca K CaMOCTOsITe/IbHOM TT03HaBaTe/IbHOM /leTe/TbHOCTH.
CamocTosiTenbHasi paboTa 00yuaroIuXCst SIBSTCS BaKHEHIIINM BH/IOM OCBOEHHUS COJIep>KaHHsI
JUCLIATITUHBI, TIOATOTOBKY K MPAKTUUECKUM 3aHSTUSIM U K KOHTPOJIbHOM paboTte. Crofia ke OTHOCSTCS



U CaMOCTOsITe/IbHOEe YI/yO/ieHHOe W3yueHWe TeM AWCUUIUIMHBL —CamocTosiTenbHasi paborta
nipefcTaBssieT CO00M TOCTOSIHHO [IeMCTBYIOIIYIO CHCTEMY, OCHOBY 0OOpa3oBaTesbHOTO Mpoliecca U
HOCUT WCCJIe/IOBATe/IbCKUIM XapakTep, UTO TIOCAYKUT B OyayIleM OCHOBaHWEM /il HalMCaHUs
BBIIMTYCKHOW KBaTM(PUKALIMOHHOM pabOThI, MPAKTUUECKOT0 MTPUMeHeHHUs TT0/TyUeHHbIX 3HaHHUM.

OpraHu3anysi CaMOCTOSITe/TbHOM paboThl 00YYaIOIIUXCSl OPUEHTHUPYETCS] Ha aKTUBHBIE METO/IbI
OB/IaJIeHUs] 3HAHWSMH, pa3BUTHE TBOPUECKWX CIOCOOHOCTEeH, T1epexoJ OT TIOTOYHOTO K
VH/IUBU/Iya/TM3MPOBAaHHOMY O0yUeHHUI0, C yUeTOM MoTpeOHOCTel ¥ BO3MOYKHOCTEeH JIMUHOCTH.

[TpaBunbHAsE OpraHM3alksi CAMOCTOSITE/IbHBIX Y4yeOHBIX 3aHSITUM, WX CHUCTeMaTUUYHOCTh,
1jesiecooOpa3Hoe TJTaHUpOBaHWe paboyero BpeMeHW IM03BOJISIET CTYZEeHTaM pa3BUBaThb yMEHWs U
HaBBbIKM B YCBOEHWU W CHCTeMaTH3al[uM MpuobpeTaeMbix 3HaHWM, 00ecrieurBaTh BBICOKWNA yYpPOBEHb
yCITEBa€MOCTH B IepPUO/, 00yUeHUsl, TTOJTyUHTh HaBbIKH MOBBIIIIEHHS] TPO()eCCHOHATBHOTO YPOBHSI.

[TogroTOBKa K TIPAaKTHYeCKOMY 3aHSITMIO BKJ/IIOUaeT, KpoMe TIpopabOTKU KOHCIIeKTa W
rpe3eHTallUM JIeKLWH, TOWUCK JWTepaTypbl (M0 PeKOMEeH/OBaHHBIM CIMCKAaM M CaMOCTOSITE/IbHO),
MO/JITOTOBKY 3aroTOBOK /Il BBICTYIUIEHWH TIO BOMpOCaM, BBIHOCUMBIM [Jisi OOCYXKAEHHs 110
KOHKpeTHOU TeMme. Takue 3aroTOBKM MOTYT BK/IIOUaTh L[UTaThl, (aKThbl, COMOCTaBIeHUE pa3TUUHbIX
no3uLui, cobcTtBeHHble MbICTU. Eciu mpobnema 3avMHTepecoBasa 00ydarolerocs, OH MOXKeT
MO/ArOTOBUThL pedepaT U BBICTYMUThL C HUM Ha MPAaKTAYECKOM 3aHATUU. [IpakThuueckoe 3aHsTHE - 3TO,
TIpeJk/ie BCero, AWCKYCCHsl, OOCY>K[eHre KOHKDeTHOW CHUTyal[id, TO eCTb TpeArioJiaraeT yMeHHe
BHUMaTe/bHO C/ylllaTh YIEHOB Masoil Tpynmbl U MO/lepaTopa, a TakKe CTapaTbCsl BbICKA3aThb CBOE
MHeHUe, BbICKa3bIBaTb COOCTBEHHBIE UJIEW U TPeJJIOXKeHHs, yTOUHATh U 3a/laBaTh BOMPOCHI KOJieraMm
10 00CY>KJEHHIO.

[Tpu 1MMOArOTOBKE K KOHTPOJILHOM paboTe 00yuarouics [JO/DKeH ITOBTOPSATH IPONAEeHHbIN
MaTepuasi B CTPOTOM COOTBETCTBMU C Y4eOHOW TpPOrpaMMOM, WCIIO/Bb3ysl KOHCIIEKT JIeK[MHA U
JIUTepaTypy, PEKOMeH/IOBaHHYIO TiperojaBaTtesieM. [Ipu He0oOXOAMMOCTH MOXKHO 0OpaTHUThCS 3a
KOHCYyJ/IbTal[iell U MeTo/InYeCcKOl MOMOLIbIO K TMpero/aBaTerto.

CamocTrosiTenbHasi paboTa peanu3yeTcs:

— Herocpe/ICTBeHHO B MPOLiecce ay/[MTOPHBIX 3aHSATHH - Ha JIEKIUSIX, TIPAKTUUeCKUX 3aHSATHUSIX;

— B KOHTaKTe C TIperioflaBaTesieM BHe PaMOK PACIMCaHUs - Ha KOHCYJ/IbTAUSX IO yueOHbIM
BOTpPOCaM, B XO/le TBOPUYECKMX KOHTAKTOB, TP JIMKBUALIMK 3aJj0/DKEHHOCTEM, TIPU BhLITIOJHEHUU
VH/IMBU/YabHbIX 3aJJaHUN U T.J.

- B Oubmuoreke, AomMa, Ha Kadeape TpU BBITIOJHEHUHA OOydYarOUMMCSl yueOHBIX |
MPAaKTUYeCKUX 3a/1ay.

Bugpsl CPC v KpuTepuu OLIeHOK

(o 6anmnbHO-peliTuHTroBOM crcteme I'THTY, CPC orjenuBaeTcs B 15 6aioB)
Pecdepar
Hoknag,

Jcce
YuacTre B MEPOTIPUATUSIX

PN

Tembl [jIsT CaMOCTOSITE/ILHOW paboThl MpoIMcaHbl B paboueil TporpamMMe AWCI[UTUTHHBI.
ObbeKTUBHBIM CPeZICTBOM  OCYIIECTB/IEHWsS O00y4YaroIMMCs CaMOCTOSATEIbHOM pabOThl SIB/ISETCS
3/IeKTPOHHAst MH(MOPMAaIIMOHHO-00pa3oBaTe/ibHast CpeJjla YHUBEpCUTeTa, KOTopasi 00ecrieunBaeT JAOCTYIT
K yueOHBIM IL1aHaM, pabouMM TMporpaMmaM [JUCHMITIMH (MOZyJei), TPakTUK, K W3JaHUsIM
3JIEKTPOHHBIX OMOTMOTEUHBIX CUCTEM.
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