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1. lleam u 3aaa494 AUCHMILJIMHBI
OcHoBHasi nejib Kypca. [loaroroBka CHenUaglcTOB, CHOCOOHBIX CTAaBUTh U pEIATH
3ajaud B 00JacTH HHEPro- U pecypcocOepekeHHs B MIPOMBIIUIEHHOCTH M Ha OO0BEeKTax
KHUJIMIIHO-KOMMYHQJIBHOTO XO3SIICTBA, NPHOOpPETEHHWE CTYACHTOM 3HAaHUM M HaBBIKOB IIO
pelieHuto mpobiaeM B 00JacTH PHEPro- U pecypcocOepekeHrs Ha 00bEKTax TEIIOdHEPIeTUKH,
TEIUVIOTEXHUKH W TEIUIOTEXHOJOTHH;  (OPMUpOBAaHME 3HAHMM MO  PalMOHAIHLHOMY
HCIIO0JIb30BAHUIO SHEPIETUUYECKUX PECYPCOB.
3ajaum U3yyeHUus Kypca:
— TOJy4YeHHE 3HAHWH O HOPMATHBHO-TIPABOBOM M HOPMATHBHO-TEXHUYECKOH 0aze 3HEpro-
U pecypcocOepekeHUs, OCHOBAaX DJHEProayauta OOBEKTOB  TEIUIOIHEPTEeTHUKH,
OCOOCHHOCTSIX ~ JHEpProayiuTa  MPOMBIIUICHHBIX  MOPEANpUATHN,  YriayOJeHHBIX
OHEPreTHYECKUX OO0CIICIOBAHMSIX;
— TMPUBUTHE HABBIKOB OICHKM JHepreTudeckod sddexTuBHOCTH  000pYyIOBaHMS,

TEXHOJIOTUYECKUX  YCTAHOBOK M  TPOU3BOACTB B  00JacTH HSHEPro - H©
pecypcocOeperaronx MEpONpUsSTAH W JHEPro - U pecypcocOeperariero
000pyI0BaHUs;

— yMCHHE BHINOJIHATH OCHOBHBIE pacueThl IO 3HEPro- U pecypcocOepexeHUI0

IPOMBIIIIEHHBIX IPEATPUATHUI;

— BBIOMpATH CHIOCOOBI 1 KPUTEPHUH SHEPTEeTUUECKON ONTUMHU3ALINN;

— BHEIpPATh MOJYYEHHbIE 3HAHUS Ha IMPOU3BOACTBE B INIPOLECCE MPAKTUYECKOU
JEeSITEILHOCTH 0 YHEProcOepeeHUIO Ha 00BEKTaX TEIUIOIHEPTETHKH.

2. MecTo AUCHHMILINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Vuebnas nucuumiuuHa «IIpoGinembl 3Hepro- U pecypcocOepexeHus B TEIUIOIHEPreTUKe,
TETUIOTEXHUKE W TEIUIOTEXHOJIOTUSX» OTHOCUTCS K OJoKy 1 oOsi3aTenbHOM yacTh B ydyeOHOM
rwiane OIl nanpasienus noarorosku Maructpos 13.04.01 «TennosnepreTuka n TEINIOTEXHUKA»
U MpelyCMOTpeHa sl u3yueHus B 1 cemectpe, 06a3upyeTcss Ha 3HaHUM OOIIETEXHUYECKUX U
CHEHUaJIbHbIX JAUCUUIUIMH: TernoMaccooOMEHHbIE MPOLEcChl U 000pYyIOBaHHE HSHEPreTHKH,
METOABl  pacueTa  TEeIIOMAacCOOOMEHHBIX  IpOIEeccOB, BoAHO-XMMHYECKHE  PEKUMBI
TEIUIOPHEPTeTUYECKUX  YCTaHOBOK, TexHUKO-IPKOHOMUYECKHE  TOoKa3aTenu  paboThl
TEIIOPHEPTETUYECKUX TPEATIPUATHI.

3. Hepeqem. NJIAaHUPYEMBIX PpPE3YJIbTATOB oﬁyqe}mﬂ no AUMCHMIIIMHE, COOTHECCHHBIX C

HHIAUKATOPaAMHU JOCTUKCHUA KOMIIeTeHIInii

Tabauua 1
IInanupyemble pe3yJbTaThl
Ko mo ®IoC NuaukaTopsl 10CTHKEHUSA o0y4eHHusI O AUCHMILIMHE
3YB)
YHuBepcajiabHbIe
VYK-1.1.Ananusupyer 3HaTh!:
POOJIEMHYIO CUTYaLHIO u|- OCHOBHBIE MIPUHIUIIBI
OCYILIECTBIISIET €€ NEKOMIO3UIUI0 | OpraHU3aluu TBOPYECKOI
YK-1. CriocobHOCTD | 12" or . 6 6 )
NIEJIbHBIE 33/1a4; paboTel B oOnacTu »HEPro- M
OCYILIECTBIISATh VK-1.2 Birnab 5 .
KPUTHUECKUH aHATH3 -1.2. BIpa0aTHIBAET | pecypcocOepeKeHN s,
POOJIEMHBIX CTPATETHIO pELIEHUs | - CTPYKTYPY DHEPIeTHKU CTPaHBI

CUTYallMii HA OCHOBE IIOCTaBJICHHOM 3aJa4M (cocraBisieT | U AKTYaJIbHOCTh PAIlMOHAIBHOTO
gII:IICpT;gE[iI;gII;a Oa;'II:)I[XOI[a, MOJEJb, OIIpENIeIIIET orpann4eHus, | UCIIOJIb30BAHUA SHCPropeCypcCoB;
CTpATEruio NeHCTBUI. BEIpabaThIBaCT KPUTEPUH, OLEHHWBACT | - JSKOHOMHUYECKHME IIOKA3aTECIIu

HEO0X0UMOCTh JIONIOJIHUTENIbHOU | OLICHKH Z-)HepFeTI/IHeCKOﬁ




nHdopmauum);
YK-1.3. ®opmMupyeT BO3MOXKHBIC
BapHaHThI pCIICHUA 3a1a4.

3¢ (HeKTHBHOCTH;

- TEPMOJIMHAMHYECKHE KPUTECPHH
3G (HEKTUBHOCTH  HCIIOJIb30BAHUS
SHEPIHH.

Ymers:

- oOHapyXwBaTb U CTaBUTh
npoOsieMbl MPU PpEHICHUU 3a]ad
SHEPro- U PecypcocOepeKeHus;

- aHAIU3UPOBATh Hay4HO-
TeXHUUYECKYI0 HWH(MOpMaInoo, B
T.4. B obrnactu
9HEProcOepeKeHUs u
9Heprodh(HEeKTUBHOCTH  H3y4yaTh
OTEUECTBEHHBIH U 3apyOe’KHBIH
OTIBIT 1o TeMaTHKe
JIESITEIIBHOCTH;

- y4acTBOBaTh B cOOpE U aHANU3e
HCXOTHBIX TAHHBIX JUTST
MPOEKTUPOBAHUS OOBEKTOB M X
JJICMEHTOB B COOTBETCTBHH C
HOPMAaTHUBHOM JOKYMEHTAlLIUEH.

IK-3 Crioco6HOCTh K
OTIpEICIICHU IO
noTpeOHOCTH
MIPOU3BOJICTBA B
TOILJIMBHO-
HEPTreTUIECKUX
pecypcax,
000CHOBaHUIO
MEPOINPHUATHH 110
HKOHOMHH
HYHEPrOpECypPCOB.

Baagern:
- HayaJIbHBIMU HaBBIKAMU
CaMOOIICHKH B nporiecce
pemieHust  3amad  dHEpPro- W
pecypcocOepexeHusl.
IIpodeccnoHabHBIE
TIK-3.1. OcymecTBisieT
KOHTPOJIb U y4er 38 | 3paTh:
OTpedIIIeMbIMU . HOPMATHBHO-
SHEepropecypcamu, BHOCHT | sycrryataliHOHHbIe
NPEIOKEHHs 110 dSQPEKTHBHOMY | rexponoruueckne  3atpatsl U

UCIOJIb30BAHUIO BTOPHUYHBIX
9HEPropecypcoB;

I1K-3.2. CnocobeH pa3paboTarb
ILJIaH MEpONPHUITHI o
MIPOBEICHUIO BHYTPEHHETO
HHEPreTUYECKOTO  ayAuTa 10
yKa3zaHHOMY PYKOBOJICTBOM
00BEKTY, Ha  OCHOBaHUU

KOTOPOTO MPEAJIOKUTh MEPHI IO
peCypco-u 3HEProcOEepeKeHUI0 U
TIOBBIIICHUS SHEPreTUYECKOU
3¢ PEeKTUBHOCTH.

MOTEPH TEIUIOBOH DJHEPrHUH B
TCIIJIOBBIX CCTAX, HOPMUPOBAHUC
NOTPEONICHNUsT  YHEPropecypcoB
3AaHHUAMU U COOPYKCHHUAMU

- OCHOBHBIE 3HeprocOeperaromme
MCPONPUATHA JJId 1IapOBBIX U
BOJIOTPEHHBIX KOTJIOB B
IMPONU3BOJCTBCHHBIX KOTCIbHBIX.

YMmernb:

- BBIIONHATH  paboOTBl  TO
METPOJIOTHYECKOMY
00eCreYeHUI0 U TEXHHUYECKOMY
KOHTPOJTIO; HCIIOJTh30BaTh
COBpPEMEHHBIE METO/Ibl
W3MEPEHHI, KOHTPOJIA,
UCIIBITAaHUI 5 YIIpaBICHUS
KayeCTBOM,;




- pacCUUTBIBATHL TCIJIOBBIC U

MaTepHaTbHbIC OaytaHChl
00BEKTOB;

- MIPOBOJTUTH OIICHKY
3¢ (heKTHBHOCTH
TPAHCIOPTHPOBAHUS  TEIUIOBOU
SHEPTUH;

- TPOU3BOAMUTH YYeT TEIJIOBOU
SHEPTUH W TEIUIOHOCHUTENS B
OTKPBITBIX U 3aKPBITBIX CHCTEMaX
TEIJI0CHA0XKCHNS;

- BBINOJHATH HJHEPreTHUECKUE
o0ciieZIoBaHUSI  MPOMBIIUICHHBIX
NPEANPUATHI

Baagern:
- MGTOI[HKOﬁ HJIaHI/IpOBaHI/Iﬂ
AHEPTeTUYECKUX O0CIICIOBAHUIN U

MPOBEICHUS JHEProayInTa,
y4acTBOBaTh B IIPOBEICHUU
TJIAHOBBIX WCIIBITAHUIN
TEXHOJIOTHYECKOTO
000opyI0BaHus;

- METOJIlaMU pa3pabOTKH IJIAHOB,
pOrpaMm u METO/IUK
BBIIIOJIHEHUS WU3MEPEHHUI,
WCTIBITAHUI 31 KOHTPOJIA,

MHCTPYKLIMH 1O 3KCIUTyaTallu
00opyaoBaHus u TPYTHX

TEKCTOBBIX WHCTPYMEHTOB,
BXOJISTIINX B COCTaB
KOHCTPYKTOPCKOM u
TEXHOJIOTHYECKOM
JIOKYMEHTALHUH;

- METOANKaAMN opraHusanun
METPOJIOTHYECKOT0 00ecreyeHus
pa3paboTKH, MIPOU3BOJICTRBA,
UCIBITAHUH, OKCIUTyaTalldd U
VTHIIU3AINN;

- MeToJaMH  HOPMHUPOBAHUS
pacxona TOILIMBHO-
HHEPIreTHYECKUX PECYPCOB;

- METOAaMH panroHAJIBHOI'O
HHEPTOMCIIOIE30BAHHS B
CUCTEMaX  MPOU3BOJCTBA  H
pacripeneieHus

OYHEPTrOHOCUTEIIEH;
- METOJaMH TPOBEICHHsI DPabOT
Mo DJKCOpecc - ayauTy W

yrayOJieHHOMY — 00CeJOBaHUIO
DHEProOXO35IUCTB MPEIIPUATUN U
OpraHu3aIui.




4. O0beM IMCUMIIMHBI M BUABI Y4eOHOI padoThI

Taoauna 2
Bcero CemecTpsl
Buj yueGHoii padoTn 4yacoB/ 3a4.e/. 1 4

0D0 300 (0010 300
KonTakTHas padora (Bcero) 48/1,3 16/0,4 68/1,9 16/0,4
B Tom uncne:
Jlexiuun 32/0,9 8/0,22 32/0,9 8/0,22
ITpakTryeckue 3aHATUS 16/0,4 8/0,22 16/0,4 8/0,22
CemuHapbl
JlaboparopHbie pabOThI
CamocrosiTeJibHasi pa6ora (Bcero) 96/2,1 128/3,3 96/2,1 128/3,3
B tom gucne:
KypcoBas mpoekr (pabota)
PacuetHo-rpaduueckune paboThl
UTP
Pedepatsl 24/0,6 56/1,0 24/0,6 56/1,0
Jokmnabl
IIpe3enTanuu
U (unu) opyeue 61wl camocmosmenvbHol pabomoi:
IToaroroBka K 1a00paTOpHBIM paboTaM
IToaroToBKa K MPaKTHYECKUM 3aHATHSIM 36/1,0 36/1,0 36/1,0 36/1,0
IlogroroBka K 3a4eTy
ITonroToBka K SK3aMeHy 36/1,0 36/1,0 36/1,0 36/1,0
By npomeKyTo4HON aTTecTalnu
Bug oruerHocTn 9K3aMEH | DK3aMEH | JK3aMEH | 3K3aMeEH
Oo6mas Tpynoemkocts | BCET'O B yacax 144 144 144 144
JUCIUIIIINHBI BCETI'O B 3a4. equHuIax 4 4 4 4




5. Conepxxanue qTUCUUNIMHBI

5.1. Pa3znennl AMCOUIIJIMHBI H BUALI 3aHATHNA

Taoauua 3

n/n

HaumenoBaHue pasjaesa
AUCHMILIMHBI M0 cCeMecTpam

Yacel
JIEKIHOHHBIX
3aHATHH

Yacel
1260paTOPHBIX
3aHATHH

Yacel
MPAKTHYECKHX
(ceMMHAPCKHX)

3aHATHH]

Bcero
4acoB

O®0 | 390

(010110

300

0®0

300

00

300

[ToGynuTenbHbIe MOTHBBI
IHEPTrOCOCPEIKECHUS.
3aKoHOIaTETbHO-HOPMATUBHBIC
aCIIeKThl HHEProcOepeKECHHS
[Tokazarenu 3HEPTOEMKOCTH U
sHeprodhPpeKTUBHOCTH

MeTobl U KPUTEPHH OLICHKH
3(PEKTUBHOCTH HUCIIONB30BAHUS
sHepruu. Hopmuposanue
noTpeOJICHUs] DHEPrOPECYPCOB.

[TpaBoBOE perynupoBanue
IHEprocOepeKEHUEM HA
pPETHOHATIBHOM YPOBHE.
Hopmuposanue norpebdienus
HEPropecypcoB U
JHEPreTHYCCKHE OAIaHCHI.

Mertoabl sHEPrOCOepeKEHUS
IIPY IPOU3BOJICTBE TEIUIOBOM
SHEPIUH.

DTarsl pacueTa NoTeph SHEPTUU
C MIOBEPXHOCTH TPYOOIPOBOJIOB

BropuuHbie sHEpreTHYECKHe
pecypcbl. DHeprocOepexeHre B
TETUIOTEXHOJIOTHSIX.

PanmonannrHOE HCITOJIB30BAaHUE
SHEPIrUU B 3aHUSX U
COOpPYXEHHUSIX. YUeT
JHEPreTUYECKUX PECYPCOB.

DHepreTHyeckue 00CIeJOBaHUS
00BEKTOB. DHEProayamT.

32 8

16

48

16




5.2 JleknuoHHBIE 3aHATHSA

Taoauna 4

HaumenoBaHue pasjaesa
JUCIHUILINHDI

Conep:xkanue pasaena

2

3

[ToOynuTenpHBIC MOTHUBEI
3HEprocOepeKeHusl.
3aKoHO/IaTeIbHO-
HOPMATUBHBIE ACTIEKTHI
AHEpProcOepereHUs
[Tokazarenu
HEPrOEMKOCTH H
3HeprodOPeKTUBHOCTH

HcTomaemMocTh 3a11acoB OpraHUuYECKOro TOIUIMBA. DHEpPreTudecKas
0e3omacHOCTh. OJKoyorus. YUpe3smMepHO BBICOKAs IHEPrOEMKOCTh
BBII Poccumn.

OcHOBHbBIE  BUJIBl TOIUIMBHO-3HEPIE€TUYECKUX PECYpCOB, UX
KIacCUpUKAUg W CIUHUIBI HU3MEpPEHUSI. TennorBopHas
CIIOCOOHOCTh PA3JIMYHBIX BUAOB TOIUIMBA. YCIOBHOE TOIUIMBO.
IlepBuunoe TtorumBo. HedtsHoit  skBuBasieHT. CTpyKTypa
SHEPIreTUKU CTpaHbI u AaKTyaJlbHOCTb  PALMOHAJIBHOIO
HCIIOJIBb30BaHUS SHEpPropecypcoB. MUpPOBON 3HEPrETUUECKHI
O0amaHCc, TEHACGHUUU ero u3MeHeHusi. (OCHOBHBIC MPUYUHBI
HeoOxomuMocTr 3 (PEKTHBHOTO MCIIONB30BaHMsI 3HEepTUH B Poccuu.
3akoHoparenbHble akThl PD mo sHeprocOepexenuto. J[OKyMeHTHI
(benepanbHOTO YpPOBHS, PETIAMEHTHPYIOUIHE  JICATENLHOCTh B
obnactu sHeprocOepexkeHus. Bompocsl TEXHOJIOTHYECKOTO
9HEProcOepeIKEHUSI. OcobeHHOCTD OTEUYECTBEHHOMU
TEIJIO3HEPreTUKH.

DHepreTuyeckuii 6amanc Poccuy M MepCreKTUBBI €r0 W3MEHEHHS.
JluHamMuKa TOIJIMBHO-PHEPreTHUECKOro OalaHca M TOKas3aTelld
norpebiienuss  sHepropecypcoB B Poccum u B Mupe. CBs3b
3¢ dHeKTUBHOTO HCIIOJIb30BaHUs TOIUIMBHO-3HEPreTUUECKUX
pPEeCypcoB U COCTOSIHUSI OKpYXKalolled cpeabl. DHEProeMKOCTh
BHYTPEHHETO BAJIOBOTO MPOAYKTa. [[pMUMHBI BBICOKOTO YAEIBHOTO
notpebinenuss sHepruu B Poccumn. Ilonstue mnoteHuuana
sHeprocoepexenus. I[loteHunan sHeprocOepexxenuss B Poccuu u
nytd ero peanuzanuu. DOyHKIUOHANbHAS CXEMa JSHEPreTHUKU
cTpanbl. [lpuoputeTHOCTH 3HEprocOepexeHus y mnoTpedureneit
TOP.

MeTo1bl U KpUTEPUH
OLIEHKH 3(pPeKTUBHOCTH
MCIIOJIb30BaHUs DHEPTHH.
Hopmuposanue
notpelieHus
HEProOpeCcypcoB.

banaHcoBble COOTHOLIEHMS Ui aHaldM3a JSHEPronoTpedsIeHus.
TennoBele 1 MaTepuanabHble OagaHChl. DKCEPreTH4ecKUil OaiaHc.
OHeprobanaHCchl IPOMBIIUIEHHBIX — mpeanpuatuid.  OuneHka
3¢ ()EeKTUBHOCTU HUCHOJB30BAaHUS HSHEPrUM HA PETHOHAIBHOM,
OTpaciieBOM YpPOBHSX, HAa MPEANPHUATHIX, B TEIJIOTEXHUUYECKUX
yCTaHOBKaX. DKOHOMHMYECKHE TIOKAa3aTeJId OLIEHKH SHEPreTH4ecKon
3¢ EKTUBHOCTH. OcHoBHbIE KpUTEPHUH 3P PEKTUBHOCTH
ncrionb3oBanuss TOP. HMXx Buabl M KpaTkas XapaKTEPHCTHKA.
TepmoaunaMuyeckue KpUTepHH 3(P(EKTUBHOCTH HCIIOJIB30BAHUS
sHepruu. Okceprernyeckuit KIIJ[. Texnuueckue (HaTypaibHbIE)
[IOKa3aTelu 3¢ HEKTUBHOCTH HCIIOJIb30BaHUs JHEPrUHU.
TexHonornyeckoe TOIJIMBHOE YHCIO, KakK II0Ka3aTelb IOJHOMN
HHEPrOeMKOCTH TOTOBOM  mpoiaykuuu. OOmue  IMOJIOKEHHS.
Tepmonunamuyeckue kputepuu. HaTypanbHble KpuUTepuUn OLICHKU
3G (GEKTUBHOCTH  MCHOJb30BAHUS SHEPTUU HA IMPOMBIIUICHHBIX
npeapuiaTusax. ['ocyaapcTBeHHBIN cTaHIapT « DHEPreTuyecKas

D PeKTUBHOCTDY.




3

[TpaBoBOE perynupoBanue
9HEeprocOepeKeHNUEM Ha
pPETHOHAIEHOM YPOBHE.
HopmupoBanue
noTpeOIeHus
HEPropecypcoB u
OHEPreTHYECKHUE OAIAHCHI.

[Tpobaembr PErMOHAIEHOTO SHEProodecIeueHus u
sHeprocoepexkenns. (OCHOBBI TNPABOBOTO  PErYJIMPOBaHUS  Ha
peruoHanbHOM  ypoBHe. [IpoOnembl  peanu3anuu  BOIPOCOB
SHEeprocOepereHns Ha PpETHOHATIHLHOM YPOBHE.
HopmatuBHO-paBoBasi ¥ HOPMAaTHUBHO-TEXHH4YEcKass  0a3a
SHEprocOepexeHuU . HopmupoBanue  pacxoma  TOIUIMBHO-
SHEpreTHYeckux  pecypcoB.  HopmupoBanuwe  moTpebiieHus
SHEPropecypcoB 3JaHUsIMU M coopyxeHusmu. HopmupoBanue
SHEPropecypcoB MPOMBIIUIEHHBIMH MOTpeduTensiMu. HopmaTusHo-
9KCILTyaTallMOHHbBIE TEXHOJIOIMYECKHE 3aTPAThl U MOTEPU TEILIOBOH
SHEPTHMM B TEIUIOBBIX ceTAX. (OCHOBHBIE IPOMBIIIJICHHBIE U
KWINIHO-KOMMYHaJIbHbIE noTpeOuTenu SHEPreTUUECKUX
pecypcoB. Ux kparkas xapakrtepuctuka. (OCHOBHBIE BHJbI
sHepreTuueckux OamancoB. Wx Hasznayenue. HMcCTouyHuKH UX
COCTaBJICHHUS. DHEpPreTHYecKuil OamaHCc perruoHa. XapaKTepUCTHKA
€r0 OCHOBHBIX COCTaBJISIOLIHX.

DHepreTudyeckuii  OalaHC  MPOMBIIIJICHHOTO  MPEANpPUSATHS.
XapakTepucTUKa €ro OCHOBHBIX COCTaBJIAIOIIMX. Pacnpenenenue
OCHOBHBIX IOTOKOB IMOTPeOJIIEMON SHEPruu Ha MPOMBILIUIEHHOM
MPEeANPUATHH. DHEPreTUYeckuil OanaHc 3JaHUS U €ro OCHOBHbBIE
OCTAaBJISIFOLIME.

Mertoabl
SHEeprocOepexeHus npu
IIPOU3BOJICTBE TEIIOBOU
SHEPIHH.

Buagpl  MCTOYHMKOB  TEIJIOBOM  ASHEprud. Buasl  TEmIoBBIX
SJIEKTPUYECKUX CTaHUUU, MX KII[. CrocoObl MOBBIIICHUS
sHeprerudeckoil apdextuBHocTn  TOC. [Ipeumymectsa u
HEJOCTAaTKU AaBTOHOMHBIX MCTOYHMKOB 3Hepruu. Korenepamus u
tpureHepauus. KIIJI  xorenpHOil ~ ycraHoBkH.  OCHOBHBIE
sHeprocoOeperaromme MeponpHsATs AJIsi HapOBBIX U BOJOTPEHHBIX
KOTJIOB B ITPOU3BOJCTBEHHBIX KOTEIbHBIX.

MeTto/ paliMoHaIbHOIO PAaCIpPENENICHNs TEIIOBOW HArPy3KH MEXIy
KOTJjoarperaraMM B IPOW3BOJCTBEHHOM KOTelbHOU. Ilepemaya
TEIUIOBOM DJHEpruu. PalnoHaIbHOE  DHEPIrOMCIOIB30BAaHUE B
CHUCTEMax NPOM3BOJCTBA M PACHPENCIICHUsS HSHEPrOHOCUTEINIEH.
TenoBele cetu. X BuAbI 1 OCHOBHBIE 3JIeMEHTBI. OCHOBHBIE BU/IBI
MOTEpPb SHEPTUU U PECYPCOB B TEIIOBBIX ceTsaX. [loTepu 3Hepruu c
MIOBEPXHOCTU M30JIMPOBaHHBIX u HEU30JIMPOBAHHBIX
TpyOorpoBojoB. OueHka 3(PQPEKTUBHOCTH TPaHCHOPTUPOBAHUS
TEIUIOBOM 2Hepruu. Mepel 10 MX COKpauleHuro. Tpu napamerpa
onuchIBarOUMX 3¢ (HEKTUBHOCTh TpaHCHOpTHpoBaHus T03.

Drtarnsl pacuyera noTepb
OHEPTHHU C IMTOBEPXHOCTHU
TpyOOIpPOBOJIOB

OcHOBHBIE JTambl pacyeTa TMOTEePh HHEPIUU C MOBEPXHOCTU
TpyOOTIPOBOJIOB TIPH TIOJI3EMHOM OECKaHAIbHON M TIPH KaHATBHOMN
MPOKJIAJIKE.

OCHOBHBIE JTallbl pacyeTa IMOTEePh HSHEPIHUM C IOBEPXHOCTHU
TpYOOIIPOBOJIOB MPU HAT3EMHOI MPOKIAJIKE.

[Torepu »sHepruMm U pecypcoB € yTE€YKAMHU TEIUIOHOCUTENS B
TEIUIOBBIX CETSX.

3aTpaThl SHEPTUH, CBSI3aHHBIE C IEPEKAYMBAHUEM TETUIOHOCHUTEIS B
TEIUIOBBIX ceTsAX. [lorepu sHEpruu, CBSA3aHHBIE C HAPYLIEHUEM
TEIUIOBBIX W TUAPABINYECKUX PEKMUMOB TEIUIOBBIX ceTel. Mepsl 1o
HX COKPAILECHUIO.
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Bropuunbie
SHEPreTUUECKUE PECYPCHI.
DHeprocbepexeHue B
TEIJIOTEXHOJIOTUSIX.

Bropuunsie sneprerudeckue pecypebl (BOP). Mx Buasl u kpatkas
XapaKTepUCTHKA. ODKOHOMMS OHHEpruu Ipu ytuinusauuu BOP.
[IpuHIMNMaTbHBIE BO3MOXKHOCTH — HCIOJb30BAaHUS  BTOPHYHBIX
3HEPropecypCcoB. Metoasl ucnosib3oBaHuE TeEIIOBbIX BOP.
PerenepatuBHO€ W BHEIIHEE MCHOJIb30BaHUE TEIIOTHl BOP.
Bropuunsie sHepreTHuyecKkue pecypchbl H30BITOUHOIO JIABJICHHUS.

MeTtosl ux UCIOJIb30BAHUS. BricokoreMneparypHsble
TEIUTOTEXHOJIOTHYECKHUE YCTAHOBKH. MeTO/IbI YHEProcOepeKeHHs B
BBICOKOTEMIIEPATYPHBIX yCTaHOBKaXx. TenoBoii OanaHc

BBICOKOTEMIIEPATYPHOMI TEILNIOTEXHOJIOTUYECKON YCTaHOBKH.
Buemnee W pereHepaTUBHOE  HCIIOJIb30BAHHE  BTOPHYHBIX
HHEPreTUYECKUX PECYpPCOB B BBICOKOTEMIIEPATYPHBIX YCTAHOBKAX.
HuskoremmneparypHbie TEIUIOTEXHOJIOTHYECKHE YCTaHOBKHU.
DHeprocOeperarmux MepolpHUsITHs B CYIIWIbHBIX YCTaHOBKAaX.
CnocoObl ’KOHOMHUU SHEPTUU B BHINAPHBIX M PEKTHU(HUKALMOHHBIX
ycTaHOBKax. TemoBble Hacochl. VX Ha3HaYeHHEe W TPUHIHIL
JEHCTBUS. Koaddurment TpaHchopMaIuu. Hcrounnku
HU3KOIOTCHIIMAILHOW ~ TETUIOTHI JUIi WX paborel. OOmactu
npuMeHeHus. Vcnonb30BaHUE HUBKOMOTEHIMAIBHOTO TeIjaa ¢
MOMOIIBI0  TEIUIOBBIX  HAacoCOB. [IpHHIMIIUAIBHBIE  CXEMBI
TEXHOJOTHMH W obmacth uX mnpuMeHeHUs. BoemHee wu
pereHepaTHBHOE HCIOJIB30BAaHHE BTOPHYHBIX SHEPIETUYECKHUX
pecypcoB B BBICOKOTEMIIEPATYPHBIX YCTaHOBKaX.
HuszkoremmneparypHbie TETUIOTEXHOJIOTUIECKHE YCTAHOBKH.
DHeprocOeperarmux MepOIpHUsITHS B CYIIWIbHBIX YCTaHOBKAaX.
CriocoObl ’KOHOMHH YHEPTUH B BBIMAPHBIX U PEKTH(PHUKAIIMOHHBIX
yCTaHOBKaX.

PammmonansHOE
WCIIOJIb30BAaHUE SHEPTUU B
3JaHUSX U COOPYKEHUAX.
Yuer sHepreTuuecKux

pecypcoB.

OcHOBHBIE TIOTEPH TEILIOTHl 34aHUEM. [lyTM yMeHbLICHMS
TEIUIOBbIX MoTepb. (CnocoObl 3HEprocOepekeHus B 3AaHMSIX.
Knaccudukanus Mep 10 >HEProcOEpeXeHHI0 B OKWIBIX H
OOIIECTBEHHBIX 3JaHUsX. [IpMHIUNMAIBHBIE CXEMbBl CHCTEM
OTOIUIEHHs, BEHTWIILIMM W  KOHIUIMOHUPOBAaHUSA  BO31yXa.
CriocoObl CHMXEHHSI HAarpy3KH Ha CUCTEMY OTOIUICHHS 3/1aHuSsl.
OHeprocoepekeHne B CHUCTEMAX BEHTUJISILINU "
KOHJUIMOHUpOBaHus. Peuupkynauus. Vcnonb3oBaHue TEIIOTHI
BEHTHJISILIUOHHBIX BBIOPOCOB TPHU TMOMOIIM PEKYNEPATUBHBIX H
pereHepaTuBHbBIX  TEIUIOOOMEHHUKOB M TEIUIOBBIX  HACOCOB.
TunoBele  sHeprocOeperaromie MEpPONPUATHUS B CHCTEMax
TEIUIOCHAOKEHUsI 3/aHul W OIEHKa UX DHHeprocOeperarommx
apdektoB. OOmME CBEACHHS O CHUCTEMaX DSIEKTPOCHAOXKEHUSI.
PeaktuBHass momuHocTe. KadectBo anexktposnepruu. Hanpasnenus
9HEpProcOepeKeHNs B CUCTEMaX IEKTPOCHAOKEHHUSI.

3HaueHue ydera OSHeprerudyeckux pecypcoB. IIpubopsr yuera
TeroBol dsHepruu. CocTaB TeIIOCUETYHMKA. YUET TENJIOBOU
SHEPTrUU U TEIJIOHOCUTENSE B OTKPBITBIX M 3aKPBITBIX CHUCTEMax
TETIOCHAOXKEHUs. YUeT 3JeKTpudeckoil sepruu. Ilpubopsr yuera
TEIUIOBOM 9Hepruu u TemnoHocutend. (OcoOeHHOCTH —ydera
TETJIOBOM HEPTUH B PA3JIMUYHbBIX CHCTEMaX TEMJIOCHA0KEeHHU .
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DHEpPreTu4ecKue
o0cienoBaHusd
DHeproayaur.

00BEKTOB.

3aKkoHOIaTeIbHAs 6aza MIPOBEACHUS SHEPIreTUYECKUX
oOciieoBaHM W JHeproayauta. Buasl  sHeproayaura.
NHcTpymeHTanbHbl  3HEproaynut. MeTomonorus 3Heproayaura
MPOMBILIJICHHOTO MPEANPUATUS. DHEPreTHuecKue o0CiIe10BaHus
MPOMBILUIEHHBIX NpeAnpuaTuil. Buasl sHeproaynura, OCHOBHBIE
dTambl OpraHU3aluu M MPOBEACHUS Pa0OT MO IKCIpPEcC-ayauTy U
yriayOJIeHHOMY OOCIIEIOBAaHUIO SHEProXO3iiCTB MPEANPUATUN U
opraHuzanuii. 3ajaud, BUABI U OCHOBHBIE 3Tallbl SHEProayauTa.
Meroauka W OpraHu3alusi  [POBEIACHUS  SHEpOrayauTa.
NHCTpyMEHTaNbHBIA  ayJuT. [Ipuboproe  obecrieueHUs
SHEproayauTa. ODHEPreTHYecKuid macmopT mnorpedutenei TOP.
DHepreTudeckuid macnopT 3aanus. [Iporpamma sHepreTuueckoro
oOcnenoBanus. OreHka Tekymero coctosHus. OmnpeneneHue
noteHimana  sHeprocoepexenus.  CoaepkaHue  pacyeTHO-
MOSICHUTENFHOM 3amucKu W (opMm macmopra. DHEProcepBHCHBIE
JIOTOBOPBI.

5.3. JlabopaTopHble 3aHATHS (HE IPETYCMOTPEHBI)

5.4. IlpakTnyeckue (CeMUHAPCKUE) 3aHATHS

Taoauma 6
Ne
u/n HanmenoBanme pa3saesna Conep:xanue pa3iena
O3HakoMJICHHE C TIOHSTHEM YCIOBHOTO TOILUIMBA, TEPBUYHOTO
[ToOyauTenbHbIE MOTHBBI yCIIOBHOTO ToruiBa. OmnpeneneHne moTpeOHOCTH MPEANPUATHS B
YHEPrOCOEPEIKEHHS. nepBM4HOM TomuBe. OIpejeleHne TOJO0BOrO HOTPeOIIeHHs
3aKoHOAATETbHO- NPEANPUITHEM SHEPIHMM B YCJIOBHOM ToIuiMBe. OmnpeneneHue
HOPMATHBHBIC aCIICKTRI HEO0OXOIMMOCTH TPOBENIEHUS dHEPreTHYecKoro ayaurta. OmeHka
1 | sHeprocoepexenus
TToKA3aTENH HEProEMKOCTH MOTEHIIMana »HeprocOepekeHuss B KOTelbHbIX. OmpeneneHue
1 >HEproddhEKTHBHOCTH TOJIOBLIX  CYMM@pHBIX ~ NOTEPh  YCJIOBHOTO  TOILIABA 0e3
WCIIOJIb30BAaHUS TEIUIOBOM HHEPrud MpOAYBOYHOM BOJABI B
KoTelbHOW. OlLleHKa CpeaHEeroloBOM HSKOHOMHHM TOIUIMBA B
JIEUCTBYIOLLEH POMBILIIIEHHON KOTEJIbHOM.
MeToget sHEprocOepexxkenus | Pacu€r pacxoja Temnsa Ha HarpeB HHOUIBTPYIOIIETOCs
2 TIPU TIPOU3BOJICTBE Hapy>KHOTO Bo3nyxa. [IpoBectu sHEproayur
TETIOBOM DHEPTHUH. TEIJIOTEXHOJIOTUYECKON YCTAaHOBKH.
MeTobl OIIEHKH MOTEPh SHEPTUU U SHEPrOHOCUTEINEH TTPU
DTanbl pacuera noTepb MpOBeCHUH dHeproayauTa. OnpenenuTs pacxoj TeIIOThH Ha
3 | DHEpruM ¢ MOBEPXHOCTH OTOIUIEHUE KWJIOTO KHPIUYHOTO 3/aHus. OnpeaenuThb

TpyOONpPOBOIOB

MaKCHMaJbHYIO TEIJIOBYIO HArpy3Ky (110 YKPYITHEHHBIM
1oKa3aTessiM) Ha ropsiuee BOJOCHA0XKEeHHE B JKUJIOM 3/1aHUH.




Pacuer 3HEpProdpPeKTUBHOCTU YCTaHOBKH
KOHAWIIMOHUPOBAHUA BO3JyXa C peuupkyisinuei. Pacuer
9HEProdPPEKTUBHOCTH TMPH HNPUMEHEHHH PEKYyIEpaTUBHOTO
TeIJI000MEHHUKA-YTHUIIN3aTOPa  TEIUIOTH  BEHTHIALMOHHBIX

Pammmonansaoe
WCIIO0JIb30BAaHUE HHEPTUHU B
3IaHHSIX U COOPYKCHHSIX.

VYyer 3HepreTu4ecKux BLIOPOCOE.

pecypcoB. OueprocOeperkeHHe Ha O0BEKTaX TEIUIODHEPTeTHKH U B
TEIUIOTEXHONIOTUAX. PaccuuraTh CpoOK OKYNaeMOCTH TEMJIOBOTO
Hacoca.

6. CamocrosiTesibHAsE padoTa MaruCTPAHTOB MO AUCHUIIINHE
6.1 Boripock! /151 CAMOCTOATEJILHOTO U3Y4YEeHUs

Taoauna 5
Ne
o/ TeMblI 1JIsl CAMOCTOATEIHLHOI0 U3YYeHHUsI
1 ['ocynapctBeHHbIi cTaHmapT «DHeprerudeckas 3ddexkruBHocTh. CoCTaB MoKazaTeneii.
2 3akoHONaTeabHas 0a3a MPOBEICHUS YHEPreTUYECKUX O0CIICOBaHUIN W DHEProaynuTa.
3 Bunpl sHeproaynuta. MTHCTpyMeHTAIbHBINA YHEPTOAYIUT.
4 Hcnonp30Banue TEIO0OOMEHHBIX alliapaToB JUlsl yTuiu3auu Teria BOP.
5 YTuiu3anys Teria BTOPHYHBIX SHEPIeTUYECKUX PECYPCOB B PEKYIIEPATUBHBIX
TEIJI000MEHHHKAX.
6 Meroznonorus 3HeproayauTa NpOMBIILIEHHOTO IIPEATIPUATHS.
7 HpI/IMGHCHI/Ie OpPOCHUTCIIBHBIX TEIIO0OMEHHUKOB A1 YyTUIIM3aluy  TCIUIa OTXOAAIIUX
ra3oB.
8 TenoBbie Hacockl. MIX HazHa4YeHNUE U OCHOBHEIE THIIEI. HpI/IMeHeHI/Ie TCIIJIOBBIX HACOCOB JIA
HHEProcOepeKEHUsI.
9 MacuiTa0bl ¥ IepCIeKTUBbI TPUMEHEHHSI TETUIOBBIX HAcOCOB B Poccuu 1 B Mupe
10 CriocoObl yTHIIM3AIMK TEIUIOTHI B CUCTEMaX BEHTHIISAIIUK U KOHIUITMOHUPOBAHHS BO3/yXa
11 HpI/IMeHeHI/I? PELUPKYJISIIIMK BBITSDKHOTO BO3/IyXa C IEJIbI0 SHEPrOCOECPEIKCHHS B
HCHTPAJIbHOU CUCTEMEC KOHJUMIIHUOHUPOBAHWA BO3AyXa.
12 denepanbHas 1eneBas nporpamma « JHeprocoepeskenne Poccumy.

6.3 Temsr UTP:

1. Onpenenenue ro0BOro NOTPeOICHUS MPEANPUATHEM SHEPTHH B YCIOBHOM TOIIIIMBE.

2. OneHKa oTeHITMaNa YHEProcOepeIKEeHUS B KOTESIbHBIX.

3. IlpumMeHeHne perupKyIISALIUT BBITSDKHOTO BO3yXa C IETIbI0 SHEprocoepexeHus B
LEHTPaJIbHON CUCTEME KOHIUIIMOHUPOBAHMSI BO3IyXa.

4. ITpuMeHeHHe TEeTJIOBBIX HACOCOB ISl SHEPTOCOEPEKEHHUS.

5. YTuinzanus Teria BTOPUYHBIX SJHEPTETUYECKUX PECYPCOB B PEKYIEPaTUBHBIX
TEIIO0OMEHHUKAX.

6. Pacuet sHEpronpGeKTHBHOCTH YCTAHOBKH KOHAMIIMOHUPOBAHUS BO3IyXa C
PELUPKYIIALUEH.

7. Onpenenenre He0OOXOIUMOCTH MTPOBEICHUS SHEPTETUYECKOTO ayANTA.

8. Onpenenenue pacxoa TEMIOTH HA OTOIUICHUE KUJIOTO KUPITUYHOTO 3/1aHHS.

9. Pacuert sHEprodpGeKTUBHOCTH MTPH MPUMEHEHHH PEKYIIEPATHBHOTO TETUIOOOMEHHUKA-
YTUJIM3ATOPA TETJIOTHl BEHTHIILIUOHHBIX BHIOPOCOB.

10. DHeprocOepekeHue Mpu peAyIUPOBAHUY JaBICHUS Tapa.
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9.

10.
11.
12.

13.
14.
15.
16.
17.

18.

19.
20.

21.
22.
23.

24,

25.

26.
27.
28.
29.
30.
31.

11. IlpumeHEeHNE OPOCUTENBHBIX TEIUIOOOMEHHUKOB ISl yTUIU3AIlMU TETIa OTXOISIIIIX

Tembl pedepaToB

[ToGynuTenbHble MOTHBBI SHEPrOCOEPEKEHNUS.

3aKoHOIaTeTbHO-HOPMATUBHBIE aCTIEKThI SHEPrOCOEPEIKEHHUSL.

INocynapctBeHHbIi cTannapT «Hepreruyeckas 3pdekTuBHOCTh. COCTaB OKa3aTenen».
OCOOEHHOCTD CHKUTAHHUS TOIUIMBA B CJIOEBBIX TOIKAX, B (DaKeIbHBIX TOMKAX
OHepreTuyeckas 6€30MacHOCTb. DKOJIOTHSL.

Bomnpocsl TexHonornyeckoro sueprocoepesxeHusi. OcoOEHHOCTh OTEUECTBEHHOM
TEII0PHEPTETUKHY.

Pabota snepHoro peakropa.

[TpoGieMbl permoHaIBHOTO YHEproodecneyeHus u dHeprocoepexenus. OCHOBBI
IPaBOBOIO PEr'YJIMPOBAHUS HA PETUOHAIBHOM YPOBHE.

MeTtoabl 1 KpUTEPHH OLIEHKH YPPEKTHBHOCTH SHEPTOCOCPEIKEHHS.

denepanbHas 11eneBast nporpamma « dHeprocoepexenue Poccun.

OTiinune KOTEIbHBIX YCTAHOBOK OT MPOMBIIUIEHHBIX HEYEH.

Tepmoaunamuueckue kpurepuu. HatypaibHble KpUTEpUH OLIEHKU 3PPEKTUBHOCTH
MCIIOJIb30BAaHUs PHEPTHH HA IPOMBILUIEHHBIX TPEANPUATHSIX.

D¢ dhexTuBHOE UCTIOIB30BAHUE IEPBUYHON SHEPTUU TOIINBA.

Omnpenenenne NOTPeOHOCTH MPEANPHUSATHS B IEPBUYHOM TOILIHBE.

Omnpenenenue rofgoBoro NOTpeOIeHUs MPEANPUATHEM SHEPTHH B YCIOBHOM TOIIUBE.
OneHka NoTeHIuana YHeprocOepeKeHust B KOTEIbHBIX.

OmnpeneneHue ro10BbIX CyMMAapHbIX [TOTEPb YCIOBHOT'O TOIUIMBA 0€3 UCIOIb30BaHUS
TEIJIOBOM HEPIUU IPOLYBOYHOM BOJABI B KOTEIBHOM.

OreHka cpeJHeroJ0BOM 3KOHOMHUH TOIUIMBA B IEHCTBYIOLIEH POMBIIIIICHHON
KOTEJIbHOM.

DHeprocoepexeHue Mpu peyLupoBaHUM JaBJICHUs Mapa.

[ToBpiieHne 3(pPEeKTUBHOCTH UCIIOJIB30BAHUS IEPBUYHOMN 3HEPTUHN TOILJIMBA MPU
BBIPAaOOTKE 3IEKTPUUECKOM SHEPTHH.

I'paduiku TEMIOBBIX U AIEKTPUUECKUX HArPYy30K.

[TpuHIMT MPsIMOro NMpeodpa3oBaHMs COTHEUHOM SHEPTUHU B DIEKTPUUECKYIO.
[IpuBeaure cxeMmy KOMOMHUPOBAHHOTO UCIIOIb30BaHUS BO30OHOBIISIEMBIX HCTOYHUKOB
DHEPIHH.

KoMOuHMpoBaHHOE NCIIOIBE30BaHNE BO30OHOBISIEMBIX HCTOUHUKOB SHEPTUH U
AKKyMYJISITOPOB SHEPTUH.

Meponpusitust noBbIIeHUs 3PHEKTUBHOCTH NEPEIAYH TEIJIOTHI OT UICTOYHHMKA K TIOTpe-
ourento

AJnbTepHAaTUBHBIE METO/Ibl CHUYKEHUS TIOTEPh SHEPTUU B JIMHUAX JIEKTPOIEPEIauH.
CocraBieHne YHepreTHUeCKuX 0aaHCOB MPOMBIIIIEHHBIX MPEANPUITHH.
PacuerHblil aHamu3 SHEPreTUUECKUX OaJaHCOB.

Pacuer HOpM pacxojia TOTIIMBHO-IHEPTETUUECKUX PECYPCOB.
BcnomorarenbHble KpUTEPUN aHATIN3a SHEPTOMOIb30BAHUS

32. TpanchopMaTopsl TeIia, UX THITHL.
33. D PexTUBHOCTH TEMIOBOTO HACOCA, XOIOAUIHLHON MAIIMHB 1 KOMOWHUPOBAHHOTO

TpanchopmaTopa Teria.

34. Ilpunnun paboThl KOMIPECCUOHHOTO TpaHc(popMaTopa Teria.
35. [MpuHIM paboTh! aACOPOIIMOHHOTO TpaHCchOopMaTopa Teria.
36. HarpaBnieHust sHEprocOepekeHUsI B CTPOUTENBCTBE, CIIOCOOCTBYIOIINE YMEHBIICHUIO

HOTpe6J'IeHI/I$I TCIJIOTHI B 3JaHUAX.

37. Paccyer motepu TEIIOTHI Yepe3 OrpaxIeHUs 31aHuI
38. B uem 3akirouaeTcs MOJIEPHU3ALMSA CUCTEM OTOIUIEHUS 3[aHNH, HallpaBJIeHHas Ha



yYMEHbIIIEHUE TerIonoTpediaeHus?

39. Metoas! onpeneneHus KOJTUYECTBA TOTPEOIIEMOTO TOTUIUBA.
40.
41. 3aMKHYyTas CHCTEMa aBTOMAaTHYECKOTO PETYIIHPOBAHUS

42. MeTo/1bl OIIEHKY WHBECTUIIMOHHOW CTOMMOCTH MPOCKTOB
43.
44. HapucyiiTe cxeMy CTPYKTYPbl MHOTOCTYIICHYATOTO O0yUEHUS ¥ MIEPENOINOTOBKU KaIPOB B

00J1acTH YHEProcOepeKEHU.

45. Bunpl aHeproayauta. MHCTpyMEHTaIbHBIN SHEProayauT.

46. MeTtoz10510rus 3HEProayiuTa MpOMBILIUIEHHOTO PEANPHUSITHS.

47. Onpenenenre HEOOXOIUMOCTH MTPOBEACHHUS YHEPTETHUECKOTO Ay TUTA.

48. OnpezeneHue pacxoa TEIJIOTHl HA OTOIJIEHNE JKUJIOT0 KUPIUYHOTO 3/1aHHSL.

49. Pacuet 5Heprod(HeKTUBHOCTH MPH MPUMEHEHHH PEKYIEPATHBHOTO TEIIO0OOMEHHHKA-

YTUiIM3aTopa TCIJIOThI BEHTUIIALHMOHHBIX BBI6pOCOB.

50. Pacuet sHepro’ppeKTHBHOCTH YCTAaHOBKH KOHAMIIMOHUPOBAHUS BO3/IyXa C PELUPKYIISIIHCH.
51. Mcnonb30BaHKe TEIUIOOOMEHHBIX arnaparoB Ui yTHIH3anuu Temia BOP.

52. YTunuzanus Tersia BTOPUYHbBIX YJHEPTETHUECKUX PECYPCOB B PEKYIIEPATHBHBIX

53. TerI000MEHHUKAX.

54. IlpumeHeHne OpOCUTEIBHBIX TETNIOOOMEHHHUKOB ISl YTHIIM3ALMHU TETIa OTXO/SIINX Ta30B.
55. TeroBeie Hacockl. VMIX Ha3HAUYCHHE ¥ OCHOBHBIE THITBI.

56. 3akoHomarTenbpHas 6a3a MPOBEACHUS SHEPTETHYECKUX 00CIICOBAHHIIA U SHEProayIuTa

57. [IpuMeHeHue TeTIIOBBIX HACOCOB JUISl SHEPTrOCOEPEIKEHUSI.

58. TeruoBeie Hacochl. MIX Ha3HaYeHNWE M OCHOBHBIC THITHI.

59. [IpuMeHeHne TEeTIIOBBIX HACOCOB JUISl SHEPTrOCOEPEIKESHUSI.

60. MacmraObl 1 IepCreKTUBBI IPUMEHEHHS TETUIOBBIX HacocoB B Poccuu u B mupe.

61. CriocoObl yTHIM3alMK TEIJIOTHl B CUCTEMaX BEHTWISLMM U KOHIUIIMOHUPOBAHUS BO3/1yXa.
62. IlpumMeHeHne pelUpKyIALIUN BBITSDKHOTO BO3YyXa C LIEIbI0 SHEProcOepekeHUs B LIEHTPAIbHOM

CUCTCMEC KOHJUITUOHUPOBAHHWA BO3yXa.

6.4 YueOHO-MeTOqMYECKOE M HH(POPMAIIMOHHOE 00ecTieYeHHEe CaMOCTOSITETbHOM

padoThI

1.

2.

3.

Jlureparypa:

Knumosa I'.H. DHeprocOepexeHne Ha MPOMBIIUICHHBIX NPEANPUATUAX [ DIEKTPOHHBIN
pecypc]: yauebnoe nocodue/ Knmumona I'.H.— DnexTpoH. TekcToBbIe JaHHBIe.— TOMCK:
Tomckuit nonurexuuueckuit ynusepeutet, 2014.— 180 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/34743.html.— 5BC «IPRbooks»

KymunoB, A.A. DHeprocOepekeHHE B TEIUIODHEPTETHKE W  TEIJIOTEXHOJIOTHSIX
[DnexTpoHHBI pecypc]: yuebHoe mocobue/ KyamHoB A.A.— DIEKTPOH. TEKCTOBBIS
naHHbeie.— M.: MammuHocTpoenue, 2011.— 376 c.

Peoicum oocmyna: http://www.iprbookshop.ru/5220.html

[TocamkoB, M.B. DneprocOepexeHne B cHCTEMaxX TEIUIOCHAOKEHHS [DIEKTPOHHBIN
pecypc]: yae6Hoe nmocodue/ ITocamkos M.B., Hemuenko B.U., Tutos I'.11.— Dnex-TpoH.
TeKcToBble JaHHble.— Camapa: CamMapCkuil TOCYJapCTBEHHBI apXHUTEKTyp-HO-
cTpoutenbHblid yHuBepcuret, 9bC ACB, 2014.— 192 c.

Peoicum oocmyna: http://www.iprbookshop.ru/29799.html

7. OnleHOYHBbIE CpecTBA
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7.1 BOHQOCLI K IIEPBOMY TEKVIIIEMY KOHTPOJJI0 OCBOCHUSA TUCIHUTIJIUHBI

[ToGynuTensHBIE MOTHBBI SHEPrOCcOePEKEHUSI.

3aKoHOAATETbHO-HOPMATHUBHBIE aCIIEKThI SHEPTOCOEPEIKEHHUS.

['ocymapcTBeHHbIi cTanaapT «HepreTudeckas 3¢ dektuBHOCTh. COCTaB MOKa3aTesei».
KakoBa 0cOOE€HHOCTh CKMTaHUs TOIUIMBA B CIIOEBBIX Tonkax? KakoBa ocoOeHHOCTD
C)KUTaHUA TOIUIMBA B (hakenbHbIX Tonkax? Kakue BUIbI TOIIMBA B HUX MOYKHO CKUTATh?
DHepreruyeckas 0€30MacHOCTb. JDKOJIOTHSI.

Bonpocs! Texnonorunyeckoro sueprocoepexenns. Oco0eHHOCTh OTEUECTBEHHOM
TEIIOPHEPTETHKHU.

Kak paboraet sanepusiii peakrop? Kakue nmporeccsl B HeM peain3yroTcs?

[Tpo6iieMbl pernoHanbHOrO YHEproodecredeHus u sueprocoepekeHusi. OCHOBbI
IIPAaBOBOI'0 PETYJIUPOBAaHNUS HA PErMOHAIbHOM YPOBHE.

Kakumu komu4ecTBEeHHBIMH ITapaMeTpaMu Xapaktepu3yroTcs Tonku? [1o kakum
dopMysaM UX MOKHO pacCcUUTaTh?

MeTobl 1 KpuTepuu olleHKH 3(H(HEKTUBHOCTH YHEPTOCOEPEIKEHHUSI.

®depnepanpHas 1e7eBas nporpamMma « Jueprocoepexenue Poccumy.

YeM OTINYAIOTCS KOTEIbHBIE YCTAHOBKU OT MPOMBIIIIEHHBIX TIeueii?
TepmoauaaMuyeckne Kpurepun. HarypanbHbie KpUTEpHH OLIEHKH YPPEKTUBHOCTH
UCIIOJIb30BaHUs DHEPTHH Ha IPOMBIIUICHHBIX MPEANPUSATHIX.

3a cyeT uero MoXKHO TOOUTHCS B KOTEIBHBIX YCTAaHOBKAX U mevax oosee 3ppekTuBHOTO
MCIIOJIb30BaHUs IEPBUYHOMN SHEPTUU TOILIINBA?

Omnpenenenue NOTPeOHOCTH NPEANIPUATHS B IEPBUUYHOM TOIUIMBE.

Yewm paznmuuarorcs TOL u TOC? Kakue sHepreTuyeckrue yCTaHOBKHU Bbl €111e 3HaeTe?
Omnpeznenenne ro0BOro MOTPEOICHUS MPEATIPUSITAEM SHEPTHH B YCIOBHOM TOTLIIHBE.
Kak noBbIcHTh 3()(EKTUBHOCTH UCIIOIB30BaHNS IEPBUYHOM HEPTUH TOILIUBA IIPH
BbIpaOOTKE 3IEKTPUUECKOM sHEprun?

OneHka noTeHuuan€a 3HeprocoOepe’keHus: B KOTEJIbHBIX.

OmnpezeneHne roI0BbIX CyMMAapHBIX MTOTEPh YCIOBHOTO TOIIMBA 0€3 UCTIONIb30BaHUs
TEIJIOBOM HEPIUU IPOLYBOYHOMN BOJBI B KOTEIBHOM.

OLeHKa CpeTHEro10BOM Y KOHOMUU TOIIMBA B JIEUCTBYIOIIEH MPOMBIIIJIEHHON
KOTEJIbHOM.

OHeprocOepexeHue MpH pelyLlupOBaHUH JaBJICHU Mapa.

Kak noBbicuTh 3()(peKTUBHOCTH NCIIOJIB30BaHNUS IEPBUYHOM HEPTUHU TOILJIMBA MPU
BbIpaOOTKE 3IEKTPUUECKOM sHEprun?

Jlns kakux 1esnei uenosb3yroTes rpadyKu TEIOBBIX U AIEKTPUUYECKUX HArpy30K?
HazoBure BubI rpa)ukoB Harpy3oxK.

KakoB npuHIun npsimMoro npeoOpa3oBaHMs COTHEYHOW SHEPTUH B SJIEKTPHUECKYIO?
[TpuBeauTe cxemy KOMOMHUPOBAHHOTO UCIIOJIB30BAHUS BO30OHOBIISIEMBIX HCTOUHUKOB
SHEpPTUHU.

Yro maeT KOMOMHUPOBAHHOE UCIOJIB30BAHNE BO30OHOBIISIEMbIX HICTOUHHUKOB SHEPTHH U
AKKyMYJIITOPOB SHEPIHH?

C noMoIIIBI0 KaKUX MEPONPUATHI MOXKHO MOBBICUTH 3 (h)eKTUBHOCTH Mepelaur TeTIOThI
OT UCTOYHUKA K TIOTPEOUTEITIO?

Kakue anpTepHaTHBHBIE METO/IbI IPUMEHSIOTCS AJIs1 CHUKEHUSI IOTEPh YHEPTUU B JIMHUAX
3JIeKTpornepenadn?

Kakue Bonpocs! JOIKHBI OBITh OTPAXKEHBI 11 COCTABICHHS SHEPTeTUYECKUX OaTaHCoB
MIPOMBILNUIEHHBIX IPEANPUATANA?

C ncnonp30BaHNnEM, KAKUX COOTHOLIEHUH MPOBOAUTCS paCUETHBIM aHAIN3
SHEPreTHYeCKuX 0agaHcoB?

Kakum 06pa3om MOKHO paccuuTath 3QQPEeKT OT peaan3ali OpraHu3auoOHHO-
TexHu4YecKux mepornpusatuii (OTM)?

C ncrnosp30BaHNEM, KAKUX COOTHOLIEHUH ITPOU3BOJUTCS pacdeT HOPM pacxoa



TOIUIMBHO-3HEPTETUYECKUX PECYPCOB?
Kakwne BcrioMmorarenbHble KpUTEPUHU IPUMEHSIOTCS JIJISl aHAIM3a SHEPTONOIb30BaHUS?

Oo0pa3en Ous1eTa K MePpBOMY TEKYLIEMY KOHTPOJIIO 3HAHUI 10 AMCHUIIMHE

MuHHCTEpCTBO HayKHU U BhICIIEro oOpa3oBanusi PO
I'po3HeHcKui rocyapCcTBEHHBIN HEPTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M.Jl. MunoHIKoBa
HHCTUTYT 3HEPreTUKHI
Kagpeopa «Tennomexuuxa u cudpasnuxa

Buaer Ne 1

IlepBEIN TEKYIINH KOHTPOJIL 3HAHUN

HI/ICHI/IHHI/IHaI <<HDO6J'ICMI>I OHEPro- u DCCVDCOC6€DG}K€HI/I$I B TCIJIOOHCPICTUKE,
TCINIOTEXHUKEC U TCIIJIOTCXHOJIOTHUAX»

9HepFeTI/I‘leCKaﬂ 0€30I1aCHOCTb. DKOIOTH

Omnpenenenne NOTPEOHOCTH MPEAIPHUATHS B IEPBUYHOM TOIUINBE

DHeprocbepekeHre Ipy pelylUpoOBaHUH JIaBIEeHU mapa

3aB. kadenpoii «TennorexHuka u ruapaBIuKa» P.A-B. Typnyes
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7.2 Boripochbl KO BTOPOMY TeKYIllleMy KOHTPOJII0 OCBOEHHS IV CHUTLTUHBI

[IpuBeaute npuMep UCHOIb30BaHUS TETIOBBIX BOP.

C noMo1IpI0 KakuxX yCTpOHCTB yTHIu3upytoTcst BOP n36b1T0uHOTO 1aBneHus?
Jl1st uero npeaHa3HaueHbl TpancpopMaTopsl Teria? HazoBute ux THIIBL.
Kakue napamerpsl XapakTepu3yoT 3pGeKTUBHOCTb TEIUIOBOTO HACOCA, XOJOAUIBHON MAITHbI
¥ KOMOMHUPOBAHHOTO TpaHCcpopmaropa Temia?

OOBsicHUTE TPUHIMI PA0OTHl KOMIIPECCUOHHOTO TpaHc(popmaTopa Teria.

OO0BsicHUTE TPUHITUT PaOOTHI aICOPOIIMOHHOTO TpaHCchopMaTopa Teria.

Kakne meponpusaTHs MO3BOJSAIOT CHU3UTH MOTPEOICHUE SHEPTUHN HIIEKTPONPUBOIaMH?
Kakue criocoOsbl perynupoBaHusi IPOU3BOAUTEILHOCTH LIEHTPOOEKHBIX MEXaHU3MOB
ucnoib3yrores? Kakue U3 HuX Mo3BOJISIOT TOCTUYh MAaKCUMAJIBHOTO CHYKEHHSI TOTpeOIeHns
AIEKTPOIHEPTUH?

Kaxue meponpusTis NpUBOAAT K 3KOHOMUH 3HEPTUHU B AIEKTPOTEPMUYECKUX YCTAHOBKAX?
HazoBute 1Ba HampaBieHus SHEProcOepeKeHUsl B CTPOUTENBCTBE, CIIOCOOCTBYIOIINE
YMEHBIIEHUIO OTPEOJICHNUS TETJIOTH! B 3[aHUSX.

Urto maet yrerieHrne orpaxaaroninX KOHCTpYKInid 3qanuii? Kakum o6pazoM oHO
OCYUIECTBIsIETCA?

Uro Takoe nHduapTpanus Bo3ayxa? HazoBure npeneabHO JOMYCTUMOE 3HaYCHHE
KodpunreHTa HHPUIBTPALUU BO3IyXa.

Kak paccuntars norepu TEIIOTHI Yepe3 OTpaxACHUS 31aHuN?

B uem 3aknrouaercs MoepHU3aLUs CUCTEM OTOIJIEHUS 34aHUM, HallpaBJIeHHAas Ha
YMEHbIIIEHUE TeTIONOTPeOIeHUs?

Kakue MeTob! HCTIONB3YIOTCS JUIs OTIpE/IeNIeHUs] KOJTMYeCTBa MOTPedIsieMOoro TOrmBa’?

C nomoibio, Kakux NpuOOPOB MOKHO U3MEPUTH TeMiieparypy? Kak oHU yCTpOEHBI U KaKoB
IPUHIUN UX paboThI?

Kak paGotaeT 3aMKHyTasi cHCTEMa aBTOMaTHYECKOTO PETyIUPOBAHUA?

Kaxue MeTonbl OLIEHKM HHBECTUIIMOHHON CTOMMOCTH IIPOEKTOB HA3BbIBAIOTCSI METOAMU
JUCKOHTHUPOBAHHOI'O IIOTOKA JAEHEXKHBIX CPEICTB?
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KaxkoBa nmocnienoBaTeabHOCTh IIArOB COCTABICHUS IHEPTETUUECKOTO IJIaHA TPOMBIIUIEHHOTO
npeanpusiTis?

20 HapucyiiTe cxeMy CTPYKTYPbl MHOTOCTYIICHUATOTO O0YYCHUS U IMIEPETOITOTOBKU KaIpOB B
00J1aCcTH YHEProcOepeKEHUS.

21 KaxoBo 3HaueHHE MH()OPMAIIMOHHOTO 00ECTIeYEeHNUs B 00JIaCTH SHEProcOepekeHus?

22 Kakue uadopmalroHHble CUCTEMBI B 001acTU SHEprocOepeskeHus Bbl 3Haete? KakoB npuHImn
uX (QYHKIIMOHUPOBAHUSA?

23  Bunsl sHeproayauta. MHCTpyMEHTAIbHBIN 3HEPTOayIUT.

24 MeToa070T s SHEPTOAYIUTA TPOMBIIIICHHOTO MPEITPUATHUS.

25 Ormpenenenre HeOOXOIUMOCTH MTPOBEICHUS YHEPTETUYECKOTO ayAUTA.

26  Ompenenenue pacxo/ia TEIJIOTHI HA OTOIUICHUE KUJIOTO KUPIHUYHOTO 3JaHHUS.

27 Pacuer sHeprodPpeKTUBHOCTH MPU MPUMEHEHUHU PEKYIIEPAaTUBHOTO TEITNIOOOMEHHHKA-
YTUIIM3AaTOPa TETJIOTHl BEHTHIISIIHOHHBIX BEIOPOCOB.

28 Pacuer sHeprod(pPeKTUBHOCTH YCTAHOBKH KOHIUIIMOHUPOBAHUS BO3/IyXa C PEHUPKYIISIUCH.

29 Vcmonb30BaHHE TEINIOOOMEHHBIX aIlMapaToB IS yTHIIM3anuu Teria BOP.

30  VYTunuzanwms Tersa BTOPUYHBIX YJHEPTETUUYECKUX PECYPCOB B PEKYIIEPATUBHBIX
TEIUIO0OMEHHHUKAX.

31 IIpumeHeHHE OPOCUTENBHBIX TEINIOOOMEHHUKOB JIJISl YTHIIM3AIMH TeIljla OTXOISIINX ra30B.

32 TemioBbie HacoChl. MIX Ha3HAYCHHUE U OCHOBHBIC THIIBI.

33 3akoHojarenbpHas 6a3a MPOBENCHUS YHEPTETHUECKUX 00CIEeIOBAHUM U DHEProayIuTa

34 TlpumeHeHHE TEIUIOBBIX HACOCOB JIJISl SHEPTOCOEPEKEHUSI.

35 TemnoBsle Hacochl. MIX Ha3HAYEHHE U OCHOBHBIE TUIIBL.

36 IlpumeHeHHE TEIUIOBBIX HACOCOB JIJIsl SHEPTOCOEPEIKEHUSI.

37 Macmrtabbl 1 IepCleKTUBBI MPUMEHEHUs TEIIOBBIX HacocoB B Poccuu u B Mupe.

38 CnocoObl yTHIM3aIHUY TETJIOTHI B CUCTEMaX BEHTHISIIUHA U KOHTUIIMOHHUPOBAHUS BO3/IyXa.

39 IIpumeHeHHEe PEUUPKYIALHMH BBITSKHOTO BO3/yXa C LENIbI0 DHEProcOepeKeHHsI B LIEHTPAIbHOM

CUCTCMC KOHAUITUOHUPOBAHHUA BO31yXa.

O0pasen OmJieTa KO BTOPOMY TEKYILIeMY KOHTPOJIIO OCBOCHHS JMCIHIIIHHbI

I'po3HeHcKuit rocy1apCTBEHHBIN HEPTAHON TEXHUUECKUH YHUBEPCUTET UM. akaa. M.Jl. MuuTHOHIIMKOBa

MHUHHUCTEPCTBO HAYKH U BhICIIEro oOpazoBanust PO

HHCeTUTyT S3HEPreTUKU
Kagpeopa «Tennomexnuxa u cuopasiuxa

Bbuaer Ne 1

BTopoil Tekymui KOHTPOJIb 3HAHUU

I[I/ICL[I/IHJ'II/IHaI <<HDO6J'ICMLI OHEPIro- u DCCVDCOCGCDG)KCHI/I}I B TCTIJIOOHEPICTUKE,
TCIJIOTEXHHUKEC U TCTIJIOTCXHOJIOTHAX >

Pacuer sHeprosdekTMBHOCTH MpPU NPUMEHEHUU pPEKYNepaTUBHOTO TEII00OMEHHUKA-
YTHJIN3AaTOpPa TEIUIOThl BEHTUJISIIMOHHBIX BEIOPOCOB

TennoBwie HacOoCHL. VX Ha3HAUYeHNWE U OCHOBHEIC THUIIHI.

CnocoObl YTHJIM3alUud TCIJIOTHI B CUCTEMAX BCHTUWIALIIUNA U KOHAUIIMOHUPOBAHUS BO3AYyXa

3aB. kadenpoii «TemoTexHuKa 1 TUAPaBINKa P.A-B. Typnyes




7.3 Bonipockl K 3k3amMeny no gucuuniuHe «IIpodJemMbl 3Hepro- u pecypcocoepeskeHUus B
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TCIJIOIHEPI€TUKE, TCNJIOTEXHUKE U TCIJIOTEXHOJIOTHAX»

KakoBa 0COOCHHOCTH CXKMTaHMsI TOTIJIMBA B CIOEBBIX ToNKax? KakoBa 0cOOEHHOCTh COKUTAHUS
ToruiiBa B (pakenbHbIX Tonkax? Kakue BUJIbI TOIUIMBA B HUX MOXKHO CKUTaTh?

Kak paboraert sinepHbliii peaktop? Kakue nmpoueccsl B HEM pealu3yroTcs?

Kakumu xonndyecTBeHHBIMU MapaMeTpaMu Xapaktepu3ytotcs Tonku? [1o kakum hopmymnam ux
MO>KHO paccyuTarh?

Uem 0Tan4aroTCs KOTEJIbHbBIE YCTAHOBKH OT IMTPOMBILIJIEHHBIX NTEYEi?

[IpuHaI€XHOCTBIO, KAKUX arperaToB, yCTAHOBOK M YCTPOMCTB SIBJISIFOTCS] TOIIKH?

3a cyeT yero Mo>KHO TOOUTHCA B KOTEJIBbHBIX YCTAHOBKAX U mnevyax 0osee 3pPpeKTUuBHOTO
HCI0JIb30BAaHUS IEPBUYHOMN 3HEPTUU TOILIMBA?

Uewm paznmuuarorcs TOL u TOC? Kakue sHepreTuyeckue yCTaHOBKH BbI €l1e 3HaeTe?

Kak moBwICHTH 3()(EKTUBHOCTH HCIIOIB30BaHHS IEPBUYHOMN SHEPTUH TOILTHBA ITPH BBEIPAOOTKE
3JIEKTPUYECKON dHEprun’?

Jlig Kakux Lesiei nenoiib3yroTes rpaduKy TEIJIOBBIX U JIEKTpUYEeCcKUX Harpys3ok? Hazosure
BUJIBI TPpa(hUKOB HArPY30K.

KaxoB npuniun npsiMoro npeoOpa3zoBaHUs COJTHEYHON SHEPTUU B 3JIEKTPHUUECKYIO?
[IpuBeaute cxemy KOMOMHUPOBAHHOTO UCIOJIB30BAaHUSI BO30OHOBIISIEMBIX HCTOUHUKOB
SHEpPruu.

Uro naeT KOMOMHUPOBAHHOE UCIIOIB30BAHUE BO30OHOBIISIEMBIX HCTOUHUKOB YHEPTUH U
aAKKyMYJIITOPOB DHEPTUU?

C moMoIIbI0 KaKiuX MEPONPUSITUNA MOKHO MOBBICUTH () (PEKTUBHOCTD MEepeiadn TEeIIOTHI OT
HCTOYHUKA K MOTpeOuTento?

Kakue anpTepHaTHBHbBIE METO/IbI IPUMEHSIOTCS U1l CHUKEHUS IOTEPh SHEPTUU B JIMHUSAX
aNeKTponepenadn’?

Kaxue Borpoch! 10J1KHBI OBITH OTPAKEHBI /711 COCTABJICHMSI SHEPreTUYECKUX OalaHCOB
MIPOMBILIIEHHBIX TPEANPUATHIA?

C ucnonp30BaHNEM, KAKUX COOTHOIIEHUN IMPOBOAUTCS PACUETHBIN aHAIN3 SHEPIeTUYECKUX
OamaHcoB?

Kakum 06pazom MokHO paccuutaTh d3Q(PEKT OT peanu3ainuu OpraHu3amOHHO-TEXHUYECKUX
meponpustuii (OTM)?

C ucnonp30BaHuEM, KAKUX COOTHOIIEHUN MTPOU3BOJUTCS pacyeT HOPM Pacxo/ia TOIJIMBHO-
JHEPreTUYECKUX PECYPCOB?

Kakue BcmoMmorarenbHble KpUTEPUU MPUMEHSIOTCS U1 aHAIN3a SHEPTONOIb30BaHus?
[IpuBenuTte npuMep UCONb30BaHUS TEMIOBBIX BOP.

C moMomIpIo KaKuX YCTPOUCTB yTUIU3upytoTcs BOP u30eirounoro napnenus?

Jlnst uero npeaHazHavyeHbl Tpanchopmaropsl Teria? HazoBure X THUIIBIL.

Kakue mapameTpsl xapakTepusyioT 3p(eKTHBHOCTh TEIJIOBOIO HACOCA, XOIOAMIbHON MaIlIMHBI
1 KOMOMHMPOBAHHOTO TpaHcopmaropa Teria?

OO0BsicHUTE TPUHITUT PaOOTHI KOMIIPECCUOHHOTO TpaHchopMaTopa Teruia.

OOBsicHUTE TPUHIHI PA0OTHI aACOPOIIMOHHOIO TpaHCPOpMAaTOpa TeIuIa.

Kaxue meponpusiTus Ho3BOJISAIOT CHU3UTH MOTPEOIEHUE SJHEPTUU AIEKTPONPUBOAAMHU?
Kakune cioco0s! perynupoBaHusi IPOU3BOJUTEIBHOCTH HEHTPOOESKHBIX MEXaHU3MOB
ucnosnb3ytorcs? Kakue U3 HUX MO3BOJISIOT JOCTHYbh MAaKCUMAJIbHOTO CHUKEHHUS MTOTPEOIeHUS
ANEKTPOIHEPTUH?

Kaxue meponpusiTus IpUBOAST K 9KOHOMUU SHEPTUHU B AJIEKTPOTEPMUUECKHX YCTaHOBKAX?
Ha3zoBute aBa HampaBiIeHUs: SHEProcOEPEKEHUS B CTPOUTENILCTBE, CIOCOOCTBYIOLIHE
YMEHBILEHHUIO MOTPEOJICHNS TEIUIOTHI B 3/IaHUSX.

Uro maer yTeruieHue orpakaaromuxX KOHCTpYKIui 3nanuii? Kakum o6pazom oHO



OCYUIECTBIsIETCA?

31 Yrto takoe nHpMIbTpanus Bo3ayxa? HazoBute npeaenbHO T0MyCTUMOE 3HAUCHHE
Kod(punreHTa nHOUIBTPALUU BO3IyXa.

32 Kak paccuurtaTh NOTEpPH TEILJIOTHI YePe3 OrPaxACHUS 31aHUN?

33 B uem 3akirouaeTcs MOJIEPHU3ALNS CHCTEM OTOIUICHUS 3[aHNH, HallpaBJIeHHAs Ha
YMEHbIIIEHUE TeTIONOTPeOIeHUS?

34  Kakue METOJIbI UCTIONB3YIOTCS TSl ONPEACTICHUS KOJINYeCTBA OTPEOIIeMOro TOIIBa?

35 C nomoltkko, Kakux IpuOOPOB MOXKHO U3MEpPUTH TemriepaTypy? Kak oHU ycTpOeHBI 1 KakoB
MPUHIUN UX paboTHI?

36 Kak paboraeT 3aMKHYyTasi ciCTeMa aBTOMAaTUYECKOTO PeryaInpoBaHusi?

37 Kakue MeTO/Ibl OLIEHKH MHBECTUIIHOHHON CTOMMOCTH MTPOEKTOB HA3bIBAIOTCS METOIaMHU
JUCKOHTHUPOBAHHOT'O TOTOKA JACHEKHBIX CPEICTB?

38 KaxkoBa mocnenoBaTeIbHOCTh IIAr0B COCTABJICHUS YHEPTETUUECKOTO MJIaHA TPOMBIIIIJICHHOTO
npeanpusiTis?

39 HapucyiiTe cxeMy CTPYKTYPbl MHOTOCTYIICHUATOTO O0YUICHUS U IIEPETIOITOTOBKU KaIpOB B
00J1acTH YHEProcoOepeKeHNUs.

40 KakoBo 3Ha4eHre HH(POPMAITMOHHOTO 00ecTieyeHHs B 001aCTH SHEProcOepekeHus ?

41 Kaxkue nHpopMaIMOHHbBIE CUCTEMBI B 00J1aCTH 3HEeprocoepexenus Bbl 3HaeTe? KakoB mpuHIUIT
uX QYHKIIMOHUPOBAHUSA?

42  Bunel sHeproayauta. UHCTpyMEHTAIbHBIN SHEPTOayIuT.

43  MeTronosorusi SHEProayauTa MPOMBIIUIEHHOTO TPEATPHUITHS.

44 OmnpeneneHue HEOOXOAUMOCTH MPOBEICHUS YHEPTETUUECKOTO ayaUTa.

45 OmnpexpeneHue pacxo/a TEIUIOTHI Ha OTOTUICHHUE KUIIOTO KUPITUYHOTO 3/JaHUsI.

46  Pacuer sHeproshHeKTUBHOCTH PU MPUMEHEHUN PEKYIIEPATUBHOTO TEIIOOOMEHHUKA-
YTUIIM3ATOPA TETUIOTHI BEHTHIIALIMOHHBIX BHIOPOCOB.

47  Pacuer 3HeprosdpHeKTUBHOCTH YCTAHOBKY KOHAMIIMOHUPOBAHUS BO3AYyXa C PEIUPKYIISIIHCH.

48  Hcnonp3oBaHue TEMI000MEHHBIX allapaToB s yTUIU3auu teria BOP.

49  YTumuzanys Teruia BTOPHYHBIX SHEPTeTHIECKUX PECYPCOB B PEKYIIEPATUBHBIX
TEII00OMEHHUKAX.

50 IIpumeHEeHHE OPOCUTEIBHBIX TETNIOOOMEHHUKOB IS YTHIIM3AINHN TeTljIa OTXOISIINX Ta30B.

51  TennoBble Hacockl. MIX Ha3HaU€HHE U OCHOBHBIE THIIHI.

52  TlpuMmeHeHHE TEIJIOBBIX HACOCOB IS YHEPTOCOSPEIKESHUSI.

53  IlpumeHeHHe TEMIOBbIX HACOCOB JJIsl SHEProcOepEKEHUS.

54 MacmraObl U epCceKTUBBI TPUMEHEHHUS TEIUIOBBIX HacocoB B Poccun u B Mupe.

55  CrocoObl yTUIM3AIMK TEIUIOTHI B CUCTEMAaX BEHTWIALUHU U KOHAUIMOHUPOBAHUS BO3IyXa.

Oo0pa3sen Omiera K 3k3ameny no qucuunjinHe «Ilpo6aemsl 3Hepro- u
pecypcochepexeHnsi B TEIJIOIHEPreTHKe, TENJI0TeXHNKE M TeNJI0TeXHOJOTHAX))
MuHHCTEpCTBO HAYKH H BEICIIETO 0Opa3oBanusi PO
I'po3HeHcKknit rocyaapcTBEHHBINH HETSHOW TEXHUYECKHH YHUBEPCUTET UM. akaa. M.Jl. MuumoHmukosa
HHcTUTYT 3HEPreTHKHI
Kagpeopa «Tennomexuuxa u cuopagiuxa

HJucuuniauna  «IIpo6sieMbl 3Hepro- M pecypcocoepeskeHusi B TeNJ0IHepreTuke,
TEIMJIOTEXHUKE U TCIIJIOTEXHOJIOI'UAX»
Cemectp -1

I'pymma  3TIT-24m

BMJIET Ne 1

1. | Metobl u KpuTepun oleHKH 3 (HEeKTHBHOCTH SHEProcOepeKeHHU .

2. | Bunbl aHeproayaura. MHCTpyMEHTaJIbHBIN SHEProayamT.




3. | [IpumeHeHne TerIOBbIX HACOCOB JJIsl PHEProcOepeKeHMsI.

3aB. kadenpoit
«TennorexHuka v ruIpaBIuKa P.A-B. Typnyes

7.4 Texymmii KOHTPOJIb
Bonpocekl Kk J1a00paTOPpHBIM 3aHATHAM

1. ITpu6Gop yuera rasa ¥ yCTaHOBJIEHHOTO HOPMaTHBA PACXO/a HA JaHHBIN MEPHOA.

2. IloTepu 3HEpruy, CBA3aHHBIC C HAPYIIEHUEM TEIUIOBBIX U THPABIMUECKUX PEKUMOB TETIJIOBBIX
CCTEH.

3.DHeprocOeperaroniye MEpONpUsATHS B CUCTEMaX TEIUIOCHA0KEHUS 3/1aHUH U OLIEHKa HX
sHeprocoOeperaromux 3PHEKToB.

4.11pubops! yuera TernoBoi 3Hepruu. CocTas TEIJIOCYETUYHKA.

5.Y4er notpebiieHus 371EKTPUIECKON SHeprun

6.I1poBenenue sHeproayuTa 1a00paTOPUH.

7.CoctaBieHue cxeMbl Teronorepb. Beliaua sHeprocoeperaromumx peKoMeH1anuii.

BOl'[pOCl)I K NPAKTUHIE€CKUM 3aHATHUAM

1.03HakoMJI€HHE C TMOHSATHEM YCIIOBHOIO TOIUIMBA, IE€PBUYHOIO YCJIOBHOI'O TOILUIMBA.
Onpenenenue NOTpeOHOCTH MPENIPUATUS B IEPBUYHOM TOIUIMBE.

2.0npesneneHre TOAOBOTO MOTPEOJICHHUS MPEINPUATHEM SHEPrMM B YCIOBHOM TOILIMBE.
OnpeneneHne HEOOXOIUMOCTH MTPOBEACHUS YIHEPTETHUECKOTO Ay IUTA.

3.01eHKa NoTeHIMaga 3HeprocoepexeHuss B KoTelbHbIX. OmpeaesneHre Trol0BbIX CyMMapHBIX
MOTEpPh YCJIOBHOI'O TOIUIMBAa 0€3 HUCIHOJb30BAaHUS TEIUIOBOM 3HEPTUM MHPOIYBOYHOM BOJABI B
KOTEJIbHOM.

4.01€eHKa CpeIHEeroJ0oBOM 3KOHOMHUHM TOIUIMBA B JIEHCTBYIOIIEH MPOMBINIJIEHHON KOTEIbHOM.
5.Pacuér pacxona Termia Ha HarpeB HHPUIBTPYIOLIErocsl HapyKHOTo Bo3ayxa. [Iposectu
HHEProayauT TEIIOTEXHOJIOTUYECKON YCTAaHOBKH.

6.MeTobl OLIEHKH NTOTEPb YHEPTUU U SHEPTOHOCUTENEH MPH MPOBEJCHUN YHEProAyANTA.
Onpenenuts pacxon TEIUIOTH HA OTOIUIEHHE >KMIJIOTO KUPIUYHOIO 3[aHUS.

7.0npeaenuTb MaKCUMaIbHYIO TEIUIOBYIO Harpy3Ky (110 YKpYHMHEHHBIM TOKa3aTeNsM) Ha
ropsiuee BOJAOCHA0KEHNE B KUJIOM 3aHHH.

8.Pacuer HeprodPpPpeKTUBHOCTH YCTAaHOBKHM KOHIUIIMOHUPOBAHMS BO3/IyXa C PELUPKYIIALUEH.
9.Pacuer »Hepro’p¢eKTUBHOCTH MpPHU NPUMEHEHUH pPEKYNEPaTUBHOTO TEMIOOOMEHHUKA-
YTUIIM3ATOpa TEIUIOTHl BEHTUIISIIUOHHBIX BHIOPOCOB.

10.OHeprocOepexxeHne Ha 00BEKTAaX TETUIOIHEPTETUKH M B TETUIOTEXHOJIOTHSX. PaccunTaTth Cpok
OKYIaeMOCTH TEIUIOBOI'O HAacoca.



7.5 Omnucanue mnoka3aTejeil M KpPUTepHeB OLEHUBAHWS KOMIETEHUHI HAa Pa3JIMYHBLIX 3Tanax HMX (opMHpOBaHUS, ONMHCAHHE IIKAJIbI

OLICHUBAaHMUA.
Tabauua 7
ILnanupyemMsble pe3yJbTaTbl 0CBOCHHS Kpurepunu oneHuBanus pe3yibTaToB 00yyeHHs HaumenoBanue
KOMITETCHITMH MeHee 41 6aJ110B 41-60 6a/110B 61-80 6as10B 81-100 H6asL10B OLICHO"{HOT'0
(HEy10BJIETBOPHUTEJILHO) (Y10BJ1€TBOPUTEJIBHHO) (xopo1o) (OTJIHYHO) cpeacTBa

YK-1. CriocoOeH oCyIIeCTBIATh KpUTHUCCKUN aHAIIN3 ITPOOJIEMHBIX CHUTYaIlMi Ha OCHO

B€ CUCTCMHOI'O I1oaAXo0/J4a, BBIpa6aTBIBaTB CTpaTCruro ,Z[CP'ICTBPII;'I.

3HATH: (DpaI‘MeHTapHHe 3HAHUA Hemonxabie 3HaHUA Cq)OpMI/IpOBaHHBIe, HO C(I)OpMI/IpOBaHHLIe
- OCHOBHEBIE TIPUHIIUITBI OopraHu3anuu coJieprKalie OTAeIbHbIE CHUCTEMaTHUYECKUe
TBOpPUECKOH paboThl B 0OJIACTH DHEPro- H npoOeITbl 3HAHUS 3HAHUSA
pecypcocOepekeHus;

- CTPpYKTYpYy  DHEpPreTUKM  CTpaHbl |

AKTYaJIbHOCTh PallMOHAILHOTO HUCIOJIb30BaHUS

SHEPropecypcoB;

- OKOHOMHYECKHE  TOKa3aTelh  OICHKH

PHEpreTHIeckoil 3¢ (HeKTHBHOCTH;

- TEPMOJINHAMHYCCKIEC KpUTEPHH

A((HEeKTHBHOCTH UCTIONB30BAHUS SHEPTHH.

VMerh: YacTiuHble YMEHHS Henoxubie ymeHnus VMeHHsI TOJHbIE, ChopmMupoBaHHEIE
- OOHapy>KMBaTb ¥ CTAaBHTh IPOOJIEMBI MpH ITOITyCKArOTCST HEOOIBIINE yMeHHs

PELIEHNH 33/1a4 PHEPTO- U pecypcocOepekeHH s ;

- AQHAU3HPOBATh HAaYYHO-TEXHUYECKYIO
uHpOpMamMo, B T. Y. B  o0iacTh
PHeprocOepexkeHuss ©  SHEProdPPEeKTHBHOCTH

M3y4aTh OTEUECTBEHHBIH W 3apyOCKHBIH OIBIT
[10 TEMATUKE AESITEIbHOCTH;

- y4acTBOBaTb B COOpe M aHAIN3EC HCXOAHBIX
TAaHHBIX U MPOSKTHPOBAHHSA OOBEKTOB M HX

DJICMCHTOB B COOTBCTCTBHH C HOpMaTHBHOﬁ

JIOKyMEHTaIueu.

OILINOKHU

Bonpocwl k
pyoexcHbim
ammecmayusam,
80NPOCHI K
NPAKmu4ecKum
3aHAMUAM, 60NPOCHL K
1abopamopHbim

3AHAMUAM




Baagern:

- Ha4YaJbHBIMHW HaBBIKaMHW CaMOOIICHKHN B

npolecce  pelleHHMs — 3ajad  dHepro- |

pecypcocOepekeHus.

YacTrdHOE BIIaJcHUE
HaBBIKAMU

Hecucremaruueckoe
MIpUMEHEHNE HaBBIKOB

B cucrematnueckom
MPUMEHEHUU HaBBIKOB
JTOITYCKAIOTCS TIPOOEITBI

YcnemHoe u
CHCTEMATHYECKOE
MIPUMEHEHNE HaBBIKOB

IIK-3 cnocoOHOCThIO K ONPEICACHUIO OTPEOHOCTH IMTPOU3BOCTBA B TOIUIMBHO-YHEPICTHUYECKUX pecypcax, 000CHOBAHUIO MEPOIIPHUST

SHEPrOpPECYPCOB.

WU 110 SKOHOMUH

3HATH:

- HOPMATHBHO-IKCILTyaTaI[HOHHBIC
TEXHOJIOTHYECKUE 3aTpaThl M TOTEPH TEILIOBOIL
SPHEPTHMH B TEIDIOBEIX CETSAX, HOPMHUPOBAHUE

(DpaFMeHTapHLIe 3HaHUuA

Henonneie 3Hanus

MOTPEOJICHUS.  DHEPTOPECypCcOB  3MaHUSAMH U

COOPY>KEHISIMU;

- OCHOBHBIC SHEpProcOeperaroImne MepOmpUsITHS CdopmupoBaHHEIE, HO CchopmupoBaHHBIE

UIs  TApOBBIX M BOJOTPEHHBIX KOTJIOB B coJieprKalue OTAebHbIE CHUCTEMaTHUYECKUe

[IPOM3BOJICTBCHHBIX KOTEJILHBIX. npoOeITbl 3HAHUS 3HaHUS

YacTuuHble YMEHUA Henonueie ymenus

YMmerh:

- BBIMOJIHATH PabOTBl MO METPOJOTHYCCKOMY!

00eCTIEeUeHNI0 W TEXHUYECKOMY KOHTPOJIIO;

MCIIOJIb30BaTh COBPEMEHHBIE METO/IBI

M3MEpeHUH, KOHTPOJIA, HCTIBITAHUN u

VIIpaBJICHUS KA4eCTBOM;

- pACCUMTHIBATh TEIUIOBBIE W MaTepHaJbHEIC

OaaHChl 0OBEKTOB;

- MIPOBOTUTH OIICHKY 3¢ PEKTHBHOCTH Bonpocwi k

TPaHCIOPTHPOBAHUS TEIUIOBOW SHEPTHUH; pyoexcHvim

- TPOW3BOAWTH Yy4YeT TEIUIOBOW OHEPTHU U ammecmayusm,

TEIUIOHOCHTENSI B  OTKPBITBIX M 3aKPBITHIX B80ONPOCHL K

CHUCTeMaX TEeTUIOCHA0KEHHS; npaKmu4eckum

- BBIIOJIHATH JHEPreTHYECKHE OO0CIICIOBAHUS ‘YMeHus oJHbIe, BAHAMUAM, BONPOCHI K

MTPOMBIIITICHHBIX MPEANPHUATHH. TOTTYCKArOTCsI HEOOJBIITHE CdopmupoBaHHbIC 1a6OpamopHuIM
OIIMOKH YMEHUS S3AHAMUAM




Baanern:

- METOIUKOW IUTAHUPOBAaHHUS SHEPreTUICCKUX|
00CIIeZIOBaHMI W TIPOBEINCHHS HHEProayAuTa,
YIaCTBOBATh B MIPOBEACHUN IJIAHOBBIX|
MCIBITAHUN TEXHOJIOTHIECKOTO 000PYIOBAHHS;

- METOJaMHU Pa3pabOTKU IUIAHOB, MPOTpaMM U
METOJIMK BBITIOJHEHHS U3MEPEHUH, UCTIBITAHUHN U
KOHTPOJISI, HWHCTPYKUMH 1O  JKCIUTyaTaluu

000pynOBaHUA u JApyrux TEKCTOBBIX
UHCTPYMEHTOB, BXOAAIIUX B cocTaB
KOHCTPYKTOPCKOM u TEXHOJIOIrMYECKON
TOKYMEHTALUH.

YacTuuHOE BiIagcHUE
HaBBIKAMU

Hecucremarnueckoe
MIpUMEHEHNE HaBBIKOB

B cucrematnieckom
MPUMEHEHNY HaBBIKOB
JIOITYCKArOTCSl TPOOEIIBI

Vcmemnoe n
CHCTEMATHYECKOE
MIPUMEHEHHUE HAaBBIKOB




8. OcobennocTu peanqu3aini TUCHUIIMHBI AJ HHBAJHWI0B U JIMII ¢ OrPaHUIYCHHBIMUA

BO3MOKHOCTSAMMU 310POBbA

JInst  OCYIIECTBJICHHS TIPOLIEAYP TEKYIIEro KOHTPOJIS YCIEBAEMOCTH M MPOMEXYTOYHOM
aTTecTallid O0yYaromIMXCsi CO3/IaHbl (DOHIBI OIICHOYHBIX CPEJICTB, aJalNTHPOBAHHBIC IJIS MHBAIUIOB U
JUI] C OTrPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3JI0POBbS W TIO3BOJISIONIME OICHUTH JOCTHIKEHHE HMH
3aIJIAaHUPOBAaHHBIX B OCHOBHOM 00pa30oBaTeIbHOW MpOTpaMMe pe3ysIbTaTOB OOyYEHHUS WU YPOBEHD
c(hOpMUPOBAHHOCTH BCEX KOMIICTCHIIMH, 3asBICHHBIX B oOpa3oBarenbHON mporpamme. Dopma
MPOBEACHUS TEKYIIeW aTTecTalMu s CTYACHTOB-MHBAJIMAOB  YCTAaHABIMBACTCS C  Yy4ye€TOM
WHAUBUIYAIBHBIX MCUXO(DHU3NYECKHX OCOOCHHOCTEH (YCTHO, MUCBMEHHO Ha OyMmare, MHCHMEHHO Ha
KOMITbIOTEpPE, B (opMe TecTupoBaHus W T.1m.). llpu TectHpoBaHWU sl CIAOOBUIANINX CTYACHTOB
UCIIONB3YIOTCS (DOHIBI OLICHOYHBIX CPEICTB C YKpyHMHEHHBbIM mipudToM. Ha sk3ameH mpuriamaercs
COMPOBOXKIAMOIINMA, KOTOPBIA  OOECIeUYMBaET TEXHUYECKOE COINPOBOXKACHHWE CTyaeHTy. [lpum
HEOOXOAUMOCTH CTYJIEHTY-UHBAIUAY MPEIOCTABISAETCS TOTOJHUTEILHOE BpEMs JIJIsl TIOJTOTOBKU OTBETA
Ha »ok3aMeHe (wnu 3adere). OOywarommuecs € OrpaHMYEHHBIMU BO3MOXHOCTSIMU 3[I0POBBSL U
oOydaronuecss WHBAIMIBI OO0ECIEYUBAIOTCA IMEYATHBIMHU M 3JEKTPOHHBIMH  00Opa30BaTEIbHBIMU
pecypcamu (mporpamMmbl, ydeOHBIE IOCOOHMS IS CaMOCTOSATEIbHOW paboTel W T.1.) B Qopmax,
aIaNTUPOBAHHBIX K OTPAaHUYCHHUSM UX 370POBbsI H BOCIPUSTHS WH(OPMALINH:

1) JUIS. THBAJTUIOB M JIMIL C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI M0 3PEHHUIO:

- JI cJenbIX: 3aJaHus Uil BBINOJIHEHWS Ha CEMUHApax W MPAKTHYECKUX 3aHITHUIX
ohopMIIAIOTCS  pelibepHO-TOYeUHbIM IpudToM bpaitnss win B BUAE JJIEKTPOHHOTO JTOKYMEHTA,
JIOCTYITHOTO C TIOMOIIBI0 KOMIBIOTEPA CO CIEIHATM3UPOBAHHBIM MPOTPAMMHBIM OOECTICUCHHEM ISt
CJIETIBIX, TNOO 3aYUTHIBAIOTCS ACCUCTEHTOM; MUCHhbMEHHBIE 33/1aHUs BBIMOIHSIIOTCS Ha Oymare penbedHo-
TOueYHbIM MIpudTOM bpaiing wuaM Ha KOMIBIOTEpE CO CIENUATHU3UPOBAHHBIM MPOTPAMMHBIM
obecrieueHUeM I CJETBIX JTUOO HAJAMKTOBBIBAIOTCS ACCHUCTEHTY; OOYYaIOIIMMCS JJIS BBITIOJTHEHUS
3a/laHus TIPU HEOOXOJUMOCTH TIPEIOCTABIISCTCS KOMIUICKT MAChMEHHBIX MPUHAUICKHOCTEH M Oymara
UIsE  TUchbMa  penbedHO-ToueyHBbIM mpudToM bpaiinsg, KoMmMmbploTep CO  CleNUATH3UPOBAHHBIM
MPOrPpaMMHBIM 00€CTIedeHUEM TSI CIETBIX;

- 1A CJIa00BHASIIMX: 00eCTICUnBaCTCs MHANBUIYaTbHOE PaBHOMEPHOE OCBEIICHHE HE MEHEee
300 mrokc; oOydJarOmIMMCsl I BBITIOJIHEHHSI 3aJlaHUs TPU  HEOOXOIMMOCTH TIPEIOCTaBIISCTCS
YBEJIMYUBAIOIIEE YCTPOMCTBO; BO3MOXHO TAaKKe HCIIONB30BAHHE COOCTBEHHBIX YBEIUYHBAIOIINX
YCTPOMCTB; 3a/1aHUS JUISI BHITIOTHEHUS 3aJaHI 0(OPMIISIFOTCS] YBETUYCHHBIM IIPUPTOM;

2) JUTSI HHBJTUIOB U JIMIT C OTPAHWUYEHHBIMUA BO3MOXKHOCTSIMH 37I0POBbBSI MO CJIYXY:

- IJIS1 TJIYXUX M CJIa00CabIIAIMX: 00€CTIeunBaeTCsl HATMYUE 3BYKOYCHIIMBAIOIIEH amnmapaTypbl
KOJIJIEKTUBHOT'O MOJIb30BaHUS, npu HEOOXOIMMOCTHU oOyuaromumcs MPEA0CTABISACTCA

3BYKOYCHJIMBArOIIas arraparypa HHAWBUAYAJIBHOT'O II0JIB30BAaHUA, NpeaoCTaBIAOTCA yCIyru



CYpOOIIEPEBOIUNKA,

- IS CJENOIVIyXHMX JIONYCKAETCS IMPUCYTCTBUE ACCHUCTEHTA, OKA3bIBAIOLIETO  YCIYTH
TudIocypaonepeBoIunKka (MOMUMO TpeOOBaHM, BBHIMOJHSAEMBIX COOTBETCTBEHHO [UIsl CJENbIX U
TITyXHX);

3) JUISL JIAI C TSOKEIBIMHA HApYHICHUSMH PEUYH, TIyXUX, CIA00CHBIIAMNX JICKIUH |
CEMHUHApHI, IPOBOJUMBIC B YCTHOU opMe, MPOBOIATCS B MTUCHbMEHHOH (opMe;

4) JUI1 WHBAJIMAOB M JHUI C OIPAHUYEHHBIMU BO3MOXHOCTSMH 310pOBbS, HMEIUIUX
HapyLUCHUs ONOPHO-ABUIATEJIbHOI0 alIIaparTa:

- Uil MU C HApYLICHHSMU ONOPHO-IABUIATEJIBHOrO armapara, HapyLICHUSMH JABUTATEIbHBIX
(GYHKIIMH BEpPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHUX KOHEUHOCTEH: MHUCHMEHHBIC 3aJaHHUS
BBIMOJHSIOTCS Ha KOMIIBIOTEPE CO CIEUUAIM3UPOBAHHBIM IPOTPAMMHBIM  OOECIIEUeHUEM  WITU
HA/IMKTOBBIBAIOTCS ACCUCTEHTY; BBIMOJIHEHHE 33/JaHUN (TECTOB, KOHTPOJIbHBIX paboT), MPOBOAMMEIE B

IHCBMEHHON (hopMe, TPOBOJSATCS B YCTHON (OopMe IyTeM ompoca, 6ecesibl ¢ 00ydaroInuMCs.

9. YueOHO-MeTOAUYECKOEe M MH(OPMAIIHOHHOE 00ecTiedeHue TN CIUTIINHbI

9.1. JIuteparypa:

1. | Ky3neuosa U.B. DHeprocOepeskeHue B TEINIOIHEPTETUKE U TEIUIOTEXHOJIOTUAX [ DIeKTPOHHBII
pecypc]: yaebnoe nmocobue/ Kysnernosa U.B., l'unemytauaoB M.M.— DeKTpoH. TEKCTOBBIS
nmanabie.— Kazans: KazaHckuii HallMOHAIBHBIN HCCIEIOBATEIbCKUNA TEXHOJIOTHUSCKHI
yauBepcureT, 2017.— 125 ¢.— Pexum pocryna: http://www.iprbookshop.ru/79603.html.— 5bC
«IPRbooksy»

2. | Murpodanos C.B. DHeprocoepexeHne B 2JIeKTPOIHEPreTUKe [ DNEKTPOHHBIH pecypc]:
nabopaTtopHbiit mpakTukyM/ Mutpodanos C.B., KunsmerseBa O.M1.— DIeKTpOH. TEKCTOBBIE
na"Hble.— OpenOypr: OpeHOyprckuii rocyaapcTBeHHbI yHuBepcuret, ObC ACB, 2015.— 105
¢c.— Pexxum nocryma: http:// www.iprbookshop.ru/54178.html.— 3BC «IPRbooksy;

3. | Knumosa I'.H. DHeprocOepexxenne Ha NPOMBIIIIICHHBIX TPEANPUATUIX [ DIEKTPOHHBIN pecypc]:
yaebHnoe nocodue/ Kimmmosa I'.H.— DnekTpoH. TekcToBbIe nanHbie.— ToMmck: ToMckHit
noJauTexHuueckuit yausepcuret, 2014.— 180 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/34743.html.— 5BC «IPRbooksy.

4. | Paguenko P.B. Bonopoa B sHepreTuke [ DneKTpoHHBIN pecypce]: yuebHoe nocobue/ Paguenko P.B.,
Moxpymns A.C., Tronsna B.B.— DnektpoH. TekcToBble JaHHbIe.— ExaTepunOypr: ¥Ypanbckuii
denepanbubiit yausepcuret, 9bC ACB, 2014.— 232 c.— Pexum noctymna:
http://www.iprbookshop.ru/68323.html.— 3BC «IPRbooks»

5. | DHeprocOeperarolye TEXHOJIOTHU B DJHEPTEeTUKE [ DJIEKTPOHHBIN pecypc]: yueOHoe mocodre/ A A.
byOenunkoB [u ap.].— DieKTpoH. TeKcToBbIe AaHHbIe.— OMck: OMCKH# rocy1apcTBEHHbIH
TeXHUYeCKUil ynuBepcutet, 2017.— 142 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/78496.html.— 3bC «IPRbooks

6. | [ocamkos, M.B. DHeprocOepexkeHre B CUCTEMax TEeIUIOCHA0KEeHHsI [ DNEKTPOHHBIN pecypc]:
yaebnoe nocobue/ [Tocamkos M.B., Hemuenko B.U., Tutos I'.1.— Dnek-TpoH. TEKCTOBBIE
nanHbie.— Camapa: Camapckuii rocy1apCcTBEHHBIA apXUTEKTYpP-HO-CTPOUTENbHBIN YHUBEPCUTET,
OBbC ACB, 2014.— 192 c. Pesxxum moctyma: http://www.iprbookshop.ru/29799.html

9.2. Metoanueckoe obecrevyeHue (MpUI0KeHHE)



http://www.iprbookshop.ru/29799.html

10. MaTepuaJbHO-TeXHHYECKOe o0ecneuyeHue JUCIHIIINHBI

Jns oOecrieyeHUsT OCBOEHUS JAUCHUILUIMHBI HEOOXOIMMO HMEIOTCS B HAUYUU  ydeOHbIE
ayIuTOopuu Kadenpsl, CHaOKEHHbIE MYIbTUMEIUNHBIMU CPEJCTBAMH JJISl MPEACTABICHUS Ipe3eHTalnul
JIEKIHA U T0Ka3a y4eOHBIX (PHIBLMOB.

Krnacc ¢ mnepcoHanbHBIMM KOMIbIOTEpAMU Ui IPOBENCHHUS MPAKTUUYECKUX 3aHATUH U
BUPTYaJIbHBIX J1A00PAaTOPHBIX paboT. BHOIMOTEYHBIN SIEKTPOHHBIA YUTAIBHBIA 3a]1 C JIOCTYIIOM K
JNEKTPOHHBIM pecypcaM OUOIMOTEKH YHUBEPCUTETA, CTPAHbl U MUpA.

DJNEeKTPOHHBIC IUIAKATHL. J|eMOHCTpAallMOHHBIE KOMIUIEKCHl Ha 0a3ze MyJIbTHUMEAHA-TIPOEKTOpa
(KOMIUIEKT AJIEKTPOHHBIX I1akaToB Ha CD, mynerumenua-npoexktop BENQ, HoyTOyK, 3kpan 1,5x1,5 m):

[Tporpamma coctaBiieHa B cooTBeTCTBUH ¢ TpeboBaHussMu PI'OC mo HampaBIeHHUIO MOJITOTOBKH
Maructpa 13.04.01 «TermnosHepreTuka u TEIMJIOTEXHUKAY.

Hanuune ob6opynoBanust 1 TCO no qucuunimue «IIpodaemMbl 3Hepro- u pecypcocoepe:kenusi B
TeIUI09HEePreTHKe, TeMIOTEXHUKE U TEeNJI0TeXHOJI0THAX)

Ilpe3enTanumn:

DU3HKO-XHMHUYECKHE OCHOBbI COBPEMEHHOI YHEPreTHKH

TEMA: DJHeprocoOepexenne  3HeProd(ppeKTnBHOCTh:

[Tocranosnenue IpaButenscTBa Poccuiickoit @enepannu ot 31 nexadps 2009 roga N 1225 "O
TPeOOBaHUAX K PETUOHAIBHBIM U MYHHIIMIIATBHBIM ITPOrPaMMaM B 00JIACTH SHEPTOCOCPEIKEHHUSI U
MOBBIIICHUS SHEPTreTHIecKoi 3 (HEeKTHBHOCTH ",

['ocynapctBennas nporpamma Poccuiickoit @eneparuu "DHeprocoepekeHre U MOBBIIICHHE
sHepreTrueckoi apdexruBHocTr Ha iepuoa 1o 2020 roga" (yTB. pacnopsbkenueM [IpaBurenscTBa
P® ot 27 nexabps 2010 r. N 2446-p)

TI'ocynmapcrBennsiii craggapt PO I'OCT P 51388-99 "Dueprocbepexenne. UadbopMupoBanme
noTpeburenaeii 00 3HEProdHGHEKTUBHOCTH U3IEINNA OLITOBOIO M KOMMYHAIBLHOIO Ha3HAYEHUS.
Oo6mme Tpedosauus” (mpuHsT mocranosieHneM I occranmapra P® ot 30 mHostopst 1999 1. N 486-cT1)
(22 cnaiina);

Tpebosanust PenepanpHOro 3aKoHa oT 23 HOs0ps 2009 roga N 261-D3 "OO6 3HEProcOSPEKSHUH U O
HOBBIIIEHUH SHEpreTndeckoil 3h(HeKTUBHOCTH ¥ O BHECEHUH U3MEHEHU B OTAEIbHbIE
3aKoHozaTenbHble akThl Poccuiickoit denepanuu (50 cnaiiios);

ITocranosnenue IlpaBurennctsa Yeuenckoit Pecnyonuku ot 28 nekadps 2010 r. N 232 "O6
YTBEPKACHUHN PECITYOJIMKAHCKONH KOMILJIEKCHOM 1EAeBOM NporpaMMEbl "DHeprocoepexeHne u
MOBLIIIEHNE dDHEpreTHYeckoi s ekTnBHOCTH B Ueuenckon Pecnyonmke Ha 2011 - 2013 roasl 1 Ha
nepcnektuny 10 2020 roga" (65 cnaiinos);

MeponpusTus o 3HeproddHeKTUBHOCTH U dHeprocOepekenuto (20 cnaiiios);

DHeprocbepexeHne u ee poiib B KU3HU o01iecTra (52 cnaifioB);

HndpopmaninonHoe odecrieueHre NpeanpusITUi IHEProcOepeKeHHUIO U MOBBIILIEHUIO
sHeprodpdextuBHocTH (11 cnaioB);

Oco0eHHOCTH peanu3alyy IporpaMM HeprocoepexeHust 1 sHepreTudeckon 3¢ HEeKTUBHOCTH IS
Or0/KETHBIX opranuzanuii (9cnaiiion);

Oueprobanancsl TOP ux cocrosnue u knaccuduxanus (11 cnaiinon);

PacueTHblll aHAN3 SHEPreTHUYECKUX MOTOKOB ¥ OanancoB (11 cnaiinos);

[Tpumepsl sHEprocOeperarIux MeponpusaTHii: BosmoxkHocTH sHEprocOepeskenus B 31aHusax (29
CJaiiioB);

Pa3paboTka nporpammsl 3HeprocoepexeHus npeanpusTus (yupexxaenus). (32 cuaiina);

bromker Duepronorpebnenus u Ilokazarenu Dueprerudeckoit dddexruBHoctu (13 cnaitnon);

DHepProeMKocTh u YHeprodddexTuBHOCTH (28 crnaiiioB);

PacuerHbIil aHanM3 YHEPreTHYECKUX MOTOKOB M OamaHCcoB (4 criaiifa);

Oco0eHHOCTH peann3aluu 3Heprocoeperaonx MepornpusaTuil B OropketHol cdepe u XKKX (47
CJIaiIoB);
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bazoBoe sHepromnoTpedienne 3manuii 151 o0ecreueHrss HOpMaJIbHOTO MUKpokiumaTa (18
CJIan0B);

[TpuGopHsIi yueT snekTposHepruu (58 ciaiiaon);

DHepreTuyeckuii MeHeKMEHT (37 cnaiiioB);

DKoHOMUYeCKHi actieKT sHeprocoepexenus. TOO sneprocoepexenus. (11 cnaigos)

Dranbl pa3BUTHH Mporiecca dHeprodddexkruBHocTH (21 craiin);

DuHaHCOBO-?KOHOMHYECKAs OLIEHKa MpoekTa 3Heprocoepexenus (10 cnaitnos);

HHCcTpyMeHTaIbHOE COPOBOXKIEHUE JOITOCPOUHBIX IHEprocepBUCHbIX KOHTpakToB (DCKO) Ha
npeanpusaTusx npomeinuieHHoCTH U B XKKX (40 ciaiinos);

OCOOCHHOCTH PEryJIMPOBaHUs OKAa3aHUsI YHEPTOCEPBUCHBIX yCiIyr B PD. DHeprocepBUCHbIC
JIOTOBOPBHL. (9 cnaiinos);

Brenpenune sHeprocepBUCHBIX KOHTPAKTOB B Or0KkeTHOM cdepe 1. Mocksa (21 cnaiin);

DHEProcepBUCHBIN JOTOBOP — MPABOBBIC H YKOHOMHYECKUE OCHOBBI €0 3aKIF0YCHUS,
perynupyembie 3akoHOM No 261-D3 (16 cnaiifon);

buznec-mianuposanue (19 cnaiion);

Peanuzanus npoekra (19 cnaiinos);

CkaHupoBaHUE NMPOEKTA, pa3BUTHE NpoeKTa (23 ciaiina);

DKcIutyatanus 1 TeXHu4deckoe obcimyxuBanue (17 ciaition);

MyHunumnanbHoe mporpaMmmel DHepretudeckoit D dexkruBHoctu u metoasl JHCU (32 cnaiina);

DHepreTuyeckoe oocnenopanue (77 cnanon);

Bunbr 00cneoBanus, MOPSIOK OPTaHU3aIliY, TIPOrpaMMa H MPOBEICHUE SHEPTETUICCKOTO
obcnenoBanus (56 cinaiiioB);

CtpyKTypa, 00beM U NOPSIIOK MIPEICTAaBICHMI pe3yJIbTaToOB ayauTa (62 ciaija);

WuctpymentansHoe obcnenoBanue (47 cnaiiios);

DHepreTudeckuil macropt. Pa3paboTka SHEpPreTHIecKoro nacnopra 00BEKTa YHEPTETHUECKOTO
obcnenoBanus(26 ciaitioB);

OCHOBHBIE TIOJIOKEHUS TIPOBEACHHUS YHEPTETHUSCKUX OOCIICIOBAHUN KOTEIBHBIX YCTaHOBOK, IITIT U
TEIUIOBBIX ceTeil (16 cnaiinon);

DHeprocOepekeHHe B 3/IaHUSIX U COOPYKEeHMsIX. MeToabl aHann3a 3PEeKTUBHOCTU KOTENbHBIX (9
CIIaliJIo0B);

DHeprerudeckue oocnenoBanus 31anui (41 cnaiin);

DHeproayauT 31anui (26 ciaiinos);

OHeproMOHUTOPUHT (28 crnaiiioB);

Wnentudukanus npoekra (14 cnaiinos);

Bozo6HoBnsieMble ncTOUHUKH SHEpruu (15 ciaiinon);

OneHka pHUCKOB YKOJOTHUECKUX MOCIEACTBUI. DKOIOTHYECKHE IPEUMYIIECTBA. DKOJIOIMYECKHE
acniekTbl. Kak nmpeanpusitusi B3aMMOIEHCTBYET ¢ oKpy»katomien cpenoit? (11 cnaiinos).




Mpunioxenune
MeToanyeckue yKa3aHusl 0 OCBOCHUIO 1M CHUILIIHHbBI

«IIpo0JieMbl 3HEPro - U pecypcocéepekeHUs1 B TEMJIOIHEPreTuKe, TEIVIOTEXHUKE U
TeNJIOTEeXHOJIOTHUAX)

1. MeToanyeckue YKa3aHusl JJisi OOyYAKOIIMXCS MO IJIAHUPOBAHHMIO W OPraHM3aIUU
BpeMeHHU, HE00X0IUMOTO0 /IJIS OCBOEHUsI U CHUILIMHBI.

N3yuenne pekoMeHIyeTcsl Ha4aTh ¢ O3HAKOMJICHHS ¢ pabodeil MporpaMMoi JUCIUILINHBI, €€
CTPYKTYpPOl U COJEpKaHHEM pa3leioB (MOAyJei), GOHIOM OILEHOYHBIX CPEACTB, O3HAKOMHTHCS C
y4eOHO-METOAMYECKUM U HH(DOPMAITMOHHBIM 00ECIIEYCHUEM JUCITUTIIINHBI.

Huctummuaa «[IpoGiieMbl SHEPro - U pecypcocOEpexeHHs B TEIJIOIHEPTETHKE, TeITIOTEXHUKE
A TEIUIOTEXHOJIOTHIX ) COCTOMT U3 8 CBS3aHHBIX MEXAY COOOK TeM, 00€CIeunBarOIINX
MOCIIEI0BATEIHFHOE U3YUYCHHUE MaTepraa.

OO6yuenue nmo nucuuiuinHe «IIpobGieMbl PHEPTO - U pecypcocOEPEeKEHHS B TETUIODHEPTETHKE,
TEIUIOTEXHHUKE M TETUIOTEXHOJIOTHSIX» OCYIIECTBIISIETCS B CIEIYIOMHX (hopMax:

1. AynutopHbie 3aHATHS (JSKIUHU, IPAKTHYCCKHUE/CEMUHAPCKUE 3aHATHS).

2. CamocrosTenbHass pabora cryaeHTa (IOATOTOBKA K JICKIHSM, HPAKTUYCCKUM/
IIPAaKTUYECKUM 3aHATHsIM, TecTam/pedeparaM/mokiiagaMm/scce, 1 UHBIM (opMaM IMHUCBMEHHBIX padoT,
BBHITIOJTHEHHUE aHAJIN3a KEHCOB, MHIUBUAYAIbHAS] KOHCYJIBTALUS C TIPETIOAABATEIIEM ).

3. UnrepakTuBHbIE (HOpPMBI TMPOBEACHUS 3aHATUNA  (KOJJIOKBUYM, JICKIUS-IUCKYCCHS,
IpyNIOBOE pelIeHNe Keiica u Ap. GOopMBl).

VY4eOHbIif MaTeprall CTPYKTYPUPOBAH U U3YUYE€HUE TUCIUILIMHBI TPOU3BOAUTCS BTEMATHUECKON
MOCJIe0BATEIHbHOCTH. KakqoMy HpakTHUYecKOMY/ CEMHUHAPCKOMY 3aHATHI) W CAMOCTOSATEIHLHOMY
M3YYCHHIO MaTepHualia MpeaIIecTBYeT JeKUus Mo JaHHoW Teme. OOydaroluecsi camMOCTOATEIbHO
MIPOBOAT MPEIBAPUTEIHLHYIO MOATOTOBKY K 3aHITHIO, IPHHAUMAIOT aKTUBHOE U TBOPUYECKOE Y4acTHE B
OOCYXKJIEHHMH TEOPETHUUYECKUX BOMPOCOB, pa3zdope MpPOOIEMHBIX CUTyallMii M TOUCKOB MyTeHl uX
peumieHusa. MHorue mnpoOneMbl, HU3ydaeMble B Kypce, HOCAT JTUCKYCCHOHHBIM XapakTep, 4TO
MIpeIToJiaracT MHTEPAKTHBHBIN XapaKTep MPOBEICHUS 3aHATHI Ha KOHKPETHBIX MTPHMEpax.

Ornucanue mocnea0BaTeIbHOCTH A1eUCTBUI 00y4aroerocs:

[Ipn w3ydeHHMH Kypca CcleAyeT BHHMATEIBLHO CIIYIIaTh W KOHCIIEKTHPOBATh MaTepHal,
W3NIaraeMblii Ha ayAMTOPHBIX 3aHATHAX. /[ ero NOHMMaHusS W KayeCTBEHHOTO YCBOCHHUS
PEKOMEHIYETCsl CIIeNYIOIIasl TOCIIEN0BATEIbHOCTD ACUCTBUN:

1. [locne okoH4yaHWs Yy4eOHBIX 3aHATHH [Jid 3aKpeIUIeHHs MaTepuaiga MPOCMOTPETh U
00 yMaTh TEKCT JEKIUH, MPOCIYIIaHHOW CerojHs, pa3o0parh paccMoTpeHHble mpumepsl (10 — 15
MUHYT).

2. Ilpy TOATOTOBKE K JIEKIUW CIEAYIOMIETO JHS IOBTOPUTH TEKCT TPEIBIIYIISH JIEKIINH,
MOJIyMaTh O TOM, Kakasi MOKeT ObITh cieayromas Tema (10 - 15 munyT).

3. B Teuenue Henmenw BeIOpaTh BpeMs IS pabOTHI C JIMTEpaTypoil B Omubmmoreke (mo 1

qacy).

4. Tlpu mOATroTOBKE K MPaKTUYECKOMY/ CEMUHAPCKOMY 3aHSTHUIO MOBTOPUTH OCHOBHBIE TOHSATHUS
[0 TeMe, W3Y4YUTh MNpuMepbl. Pelras KOHKPETHYIO CHUTYyallMiO, - IPEIBAPUTENIbHO TMOHATH, KaKoi
TEOPETUYECKHII MaTepuaia HY)KHO HCIIOJIb30BaTh. HameTuTh IuiaH pemieHusi, monpoOoBaTh Ha €ro
OCHOBE pelnTh | - 2 mpakTuyeckue cuTyanuu (J1ad.paboTsl).

2. Meroanyeckue yKazaHHs 110 padoTe 00y4aommxcsi BO BpeMsi IPOBeIeHHs JeKIH.

Jlekuuu  fmaroT  OOyyaromMMCS — CUCTEMAaTH3UMPOBAaHHBIE  3HAHUS 1O  JUCIMIUIMHE,
KOHIEHTPUPYIOT HMX BHHMaHHME Ha HauOojiee CIIOKHBIX M BaXHBIX Bompocax. JIekinuum oOBIMHO
U3JIaraloTcsl B TPaJUIMOHHOM WM B IpoOiIeMHOM cTuiie. [t cTy/IeHTOB B OOJBIIMHCTBE CIIy4acB B
npobiemMHoM ctuiie. [IpoGieMHbI CTHIIb MO3BOJSET CTUMYJIMPOBATh AKTUBHYIO IO3HABATENIbHYIO
JeSITeNbHOCTh O0YYAIOUIMXCS U UX HHTEpeC K JUCLHILINHE, (POPMUPOBATH TBOPUECKOE MBIIIICHHE,
npuberatb K MPOTUBOMOCTABICHUSIM M CPAaBHEHUSIM, JejaTh 0000IeHUs, aKTUBU3UPOBATh BHUMaHHE
o0yJaroImuxcs MmyTeM MOCTaHOBKU MPOOJIEMHBIX BOIIPOCOB, OOMIPSTH AUCKYCCHIO.

Bo BpeMsi JEKIMOHHBIX 3aHATUH PEKOMEHAYETCS BECTH KOHCIEKTUPOBAaHHE Y4eOHOTO
MaTepuaina, oopamaTb BHUMaHUE HAa (OPMYIMPOBKU M KAaTETOPHM, PACKPBIBAIOLINE CYTh TOTO HIIU




MHOTO SIBJICHUS, WJIK TIPOLIECCOB, BBIBOJIBI U MPAKTUUYECKHE PEKOMEHIALINH.
KoHcrnekT nexiuu sydiine moJapa3felisaTh Ha MyHKTHI, COONIOAAsl KPAacHYI CTPOKY. DTOMY B
001b1110} cTeneHu OyayT crocoOCTBOBATH BOIPOCHI IIJIaHA JIEKIUH, IPEJIOKEHHBIE MPENOJaBaATEIISIM.
Cnenyer oOpamarh BHUMaHHE Ha AaKIICHTHI, BBIBOJBI, KOTOpBIC M€JaeT MpPEeroaaBaTelb, OTMeYas
HaubOoJsee Ba)KHbIE MOMEHTHI B JIGKIIMOHHOM MaTepuaie 3aMe4aHusIMU
«BAXKHO», «XOPOIIO 3alIOMHUTH» U T.N1. MOXKHO AeNaTh 3TO U C MOMOIIBI0 PA3HOIBETHBIX MapKepoOB
WM py4eK, IOTYePKHUBasi TEPMUHBI U ONPEACTICHUS.

[lenecooOpa3no pazpaboTaTh COOCTBEHHYIO CUCTEMY COKpaIleHUH, ab0OpeBHaTyp U CHMBOJIOB.
Opnako npu nanbpHeiel paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIy4Ille 3aMEHUTh OOBIYHBIMU CIIOBaMHU JJIsI
OBICTPOTO 3PUTEIHLHOTO BOCIIPHUSITHS TEKCTA.

PaGoras Hajg KOHCHIEKTOM JIEKIMH, HEOOXOAMMO UCHOJIb30BaTh HE TOJBKO OCHOBHYIO
JIUTEpaTypy, HO U Ty JUTEPATYPY, KOTOPYIO JOMOITHUTEIBHO PEKOMEHAOBAI IIpenojaBareib. UMeHHO
Takasi cepbe3Hasi, KpOIOTiuBas paboTa ¢ JIEKIMOHHBIM MaTepHalioM IO3BOJMUT IIyOOKO OBIIAJIETh
TEOPETUUYECKUM MaTEPUATIOM.

Temaruka nekuuii gaercs B paboueit mporpamme JIUCHUTUIHHBIL.

3. Metoanueckue yKa3zaHus 00y4arouumcs o IOATOTOBKE K
NPaKTHYeCKUM/CEeMHUHAPCKHUM 3aHSATUSIM.

Ha npakTH4ecKknx/CeMHHAPCKHUX 3aHATHSX TMPUBETCTBYETCS aKTHBHOE ydacThe B 0OCYKICHUU
KOHKPETHBIX CHUTYyallli, CHOCOOHOCTh Ha OCHOBE TMOJYYCHHBIX 3HAHMM HaXOIUTh Haubojee
3¢ (eKTHBHBIC PEMICHUS TOCTABICHHBIX MPOOJEM, YMETh HAXOIUTh TOJC3HBIA OTIOTHUTEIBHBIN
MaTepuai o TeMaTUKe CEeMUHAPCKUX 3aHSATHIA.

CryneHTy peKOMEH1yeTCsl CaeayIoas cxeMa MoAr0TOBKY K CEMUHAPCKOMY 3aHSATHUIO:

1. O3HakomiieHHE C TMJIAHOM OPAKTHYECKOrO/CEMUHAPCKOTO 3aHSTHS, KOTOPBI OTpa)aer
COZICP/KAHUETIPEITIOKEHHON TEMBI;

2. [IpopaboTaTh KOHCTIEKT JICKITU;

3. [IpounTaTh OCHOBHYIO H JOTIOJTHUTEIBHYIO JIATEPATYPY.

B nporecce moAroToBKU K MPAKTUYECKUM 3aHATHIM, HEOOXOJUMO 00paTUTh 0cO00E BHUMAHKE
Ha  CaMOCTOATEIIbHOE  M3YYEHHE PEKOMEHIAOBaHHOW  Jjureparypsl. Ilpm  Bcell  moJsiHOTE
KOHCIIEKTUPOBAHUS JIEKIIMU B HEH HEBO3MOXHO M3JI0KUTh BECh MaTepuai U3-3a JUMHUTA ayJUTOPHBIX
yacoB. [loaTomy camocrositenbHas paboTra ¢ y4yeOHHMKamMH, Y4e€OHBIMH MOCOOMSIMH, HAY4HOH,
CIPaBOYHOHN JHUTEpaTypod, MaTepuaiaMy MeprUoIUYeCcKiX n3laHuil U VIHTepHeTa sBiseTcs Haubosee
3G (PEeKTUBHBIM  METOJOM  TIOJYYEHUs] JIOTIOJHUTENIBbHBIX  3HAHWM, TIO3BOJIAET  3HAYUTEIHHO
aKTUBU3MPOBATh MpollecC OBNaAeHUs WH(GOpMaluen, crmocoOCTByeT Oojee TIIyOOKOMY YCBOCHHUIO
M3y4aeMoro matepuaiia, (OpMHUpPYET y CTYICHTOB OTHOIIEHHWE K KOHKPETHOU mpobieme. Bce HOBBIE
MOHATHSI TIO0 M3y4aeMON TeMe HEOOXOJUMO BBIyYUTh HAW3YCTh M BHECTH B TIOCCApHil, KOTOPBIi
11e1ecoo0pa3Ho BECTU C CAaMOI'0 Havaja U3y4yeHHus Kypca;

4. OTBETUTH HAa BOMPOCHI TUIaHA IPAKTUIECKOT0/CEMUHAPCKOTO 3aHITHSI,

5. BLIITOJIHUTE JOMAIIHEE 3aaHUE;

6. [IpopaboTaTh TECTOBBIE 3a/1aHUA U 33a4H;

7. Ilpu 3aTpyaHeHusX chOpMyIUpPOBATh BOMPOCH! K IPETOAaBATEIIIO.

Pesynbrar Takoit paboThl JOKEH MPOSBUTHCS B CIOCOOHOCTH CTY/I€HTa CBOOOHO OTBETHTH Ha
TeOpeTI/I'-IeCKI/Ie BOHpOCBI HpaKTI/IKYMa, BBICTyrIaTI) 158 y‘IaCTBOBaTI) B KOJUJICKTHUBHOM O6CY)K)IGHI/II/I
BOIIPOCOB HM3Y4Ya€MOM TEMbl, MPABUJIbHO BBINOIHATh MNPAKTUUYECKUE 3a7aHUsl M HWHBIE 3a/IaHus,
KOTOpBIE JAtOTCS B (DOH]IE OIIEHOYHBIX CPEACTB AUCIUILUIHHBI.

4. MeroanyecKkue yKazaHus 00y4alUIUMCSH M0 OPraHU3aIUN CAMOCTOSITeIbHOI padoThI.

[lenp opraHuzayi caMOCTOSTENbHOU paboTel Mo aucuumiuHe «[Ipobmemsr 3HEpPro - u
pecypcocOepekeHrsI B TEIJIOOHEPTETHKE, TEIUIOTEXHUKE W TEINIOTEXHOJOTHSAX»- 3TO YIIIYOJICHHE U
paciipeHue 3HaHui B 00JIaCTH METpOJIoTHH; (OPMUPOBAHNE HABBIKA U UHTEPECa K CaMOCTOSITENILHOM
O3HABaTEIbHON NESITEIILHOCTH.

CamocrosiTenpHast paboTa 00yJaromIMXCsl SBISETCS BAKHEHIIIMM BHJIOM OCBOCHHS COACPKAHUS
JAUCHUIIIIMHBI, IIOATOTOBKH K HpaKTI/I‘—IeCKI/IM 3aHATUAM U K KOHTpOJ'IBHOfI pa60Te. CIOJIa JKE OTHOCITCA
148 CaMOCTOSTCIIBHOC YT.HY6JI€HHOC HSYqGHHe TEM  JUCHUIIJINHBI. CaMOCTOHTeHLHaH pa60Ta
MPEACTABISIET COOOM TOCTOSIHHO JIEHCTBYIOIIYIO CHCTEMY, OCHOBY 0O0pa30BaTEIBHOTO Tpoliecca U



HOCUT HCCIIEIOBAaTEIbCKUI XapaKTep, 4YTO IOCIYKUT B OyaylleM OCHOBaHMEM JUIsl HANUCaHMs
BBIITYCKHON KBaTH(PHUKAIIMOHHON pabOTHI, MPAKTHYECKOTO MPUMEHEHHS OTYYCHHBIX 3HAHHMA.

Opranu3anus caMOCTOSITEIbHON paboThl 00YYaIOUIMXCSl OPUEHTUPYETCSI Ha AKTUBHBIE METOAbBI
OBNIAJICHUS 3HAHMSIMM, pAa3BUTHE TBOPUECKUX CIIOCOOHOCTEH, TMepexoJ] OT MOTOYHOIo K
UH/IMBUyaJIM3UPOBAHHOMY OOYUEHUIO, C YUETOM MOTPEOHOCTENH M BO3ZMOKHOCTEH JIMUHOCTH.

[IpaBunbHass oOpraHM3alys CaMOCTOSATENBHBIX YYEOHBIX 3aHSATHHA, MX CHUCTEMaTHYHOCTH,
1esecooOpa3sHoe IUIAHMPOBAHHWE pPAabOYero BPEMEHHU I103BOJIAET CTyJIEHTaM pa3BUBaTb YMEHUSA U
HaBBIKM B YCBOCHMM M CHUCTEMAaTH3aIlMM MPHOOPETaeMBbIX 3HAHMU, 00ECIEYMBATh BBICOKHH YpOBEHB
yCIIEBAEMOCTH B IEPHOJ 00y4EHUs, IOJIyYUTh HABBIKU MOBBIIEHUS IPOPECCHOHATBHOIO YPOBHS.

[TonroToBka K MPAaKTHUYECKOMY 3aHSATHIO BKJIIOYAET, KpPOME MpOpabOTKM KOHCIEKTa |
IIPE3CHTAlMM JIEKLUH, MOUCK JIUTEpaTyphl (110 PEKOMEHIOBaHHBIM CIHMCKaM U CaMOCTOATENBHO),
MOJrOTOBKY 3aroTOBOK JJISi BBICTYIUIGHMH IO BONPOCAaM, BBIHOCUMBIM Uil OOCYXXACHHUS IO
KOHKpeTHOW TeMme. Takue 3aroToBKM MOTYT BKJIIOYAaTh LIUTAThl, (AKThl, CONOCTABICHUE Pa3IMUHBIX
nmo3uiuii, coOcTBeHHbIE WMbICTU. Eciu mpobiiemMa 3aWHTEpecoBajia OO0YYArOIIeTrocs, OH MOXKET
IOJrOTOBUTH pedepaT U BBICTYIUTh C HUM Ha MPAKTUYECKOM 3aHATHM. IIpakTHueckoe 3aHsATHE - 3TO,
MPEeX/ae BCEro, AUCKYCCHs, OOCYXIEHHE KOHKPETHOW CHTyallud, TO €CTh MpEIIojaracT yMeHHUe
BHUMATEJIbHO CIIyLIaTh WIEHOB MaJlOH IpylIbl U MOJEpaTopa, a TaKKe CTapaTbCs BbICKA3aTb CBOE
MHEHHE, BBICKA3bIBaTh COOCTBEHHBIC UJCH U MPEUIOKEHUS, YTOUHATh M 33J]aBaTh BOIPOCHI KOJUIEraM
10 00CYXICHUIO.

[Ipy moAroToBke K KOHTPOJBHOM padboTe OOy4aroUIuiicsl IOJKEH IOBTOPATh IPONIACHHbIN
MaTepual B CTPOIOM COOTBETCTBMM C Y4eOHOH NHporpamMMoil, HCIOJb3ysl KOHCIEKT JEKUMHA HU
JUTEepaTypy, PEKOMEHJOBaHHYIO IpenoaaBareneM. [Ipy HEOOXOAMMOCTHM MOXXHO OOpaTUThCSA 3a
KOHCYJIbTAllel U METOMYECKOH TOMOIIBIO K IIPENoIaBaTelIto.

CamocTosTenbHast paboTa peanu3yercs:

— HEIMOCPEICTBEHHO B MPOLIECCE ayTUTOPHBIX 3aHATHH - HA JEKIMSX, IPAKTUYECKUX 3aHATHSIX;

— B KOHTaKT€ C TPENoJaBareieM BHE PaMOK PACIUCAHHs - Ha KOHCYJIbTAIMAX 1O y4eOHBIM
BOIpPOCaM, B XOJ€ TBOPYECKMX KOHTAKTOB, IPU JIMKBUJALMU 33J0JDKEHHOCTEH, IPU BBINOJIHEHUH
WH/IMBUIYAIBHBIX 33aHAN H T.JI.

— B Oubnuoteke, aoma, Ha Kadeape IpH BBHINOJIHEHUM OOYyYarOIUMCS Y4eOHBIX MU
MPAaKTUYECKHX 3a/1a4.

Bunbsl CPC u kputepuu O1leHOK

(mo 6amnbHO-perTuHTrOBOM cucteme [THTY, CPC onenuBaercs B 15 6amioB)
Pegepar
Hoxman
Occe
VYyacTtue B MEpPONPUATHSIX

PoNbE

Tembl anst camocTOSITENBbHOM paboOThl TpomucaHbl B pabodel mporpamMme JIUCHUTUIHHBIL.
O} PeKTUBHBIM CPEICTBOM OCYIIECTBICHUS OOYYAIOUIMMCS CaMOCTOSATEIbHOU paboOThI SIBISIETCA
AJIEKTPOHHAs WH(OPMAIITMOHHO-00pa30oBaTeNIbHAS Cpe/la YHUBEPCUTETA, KOTOpasi 00eCrevyruBaeT JOCTYII
K yueOHBIM IIaHaM, pabouMM MporpaMmaM AUCHHUIUIMH (MOAyNel), MPaKkTHK, K U3JaHUSIM
AJIEKTPOHHBIX OMOIMOTEUYHBIX CUCTEM.
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