[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®NO: MuHuaes Maromep, LLlasanosuy

LonkHocTs: MEABHMCTEPCTBO HAYKHU Y1 BBICHIET' O OBPA30BAHMAA POCCUNCKOM ®EJIEPAIIN

[ata nognucanus: 14.09.2023 13:43:30 . . .
VHyKa anbJrﬁ)QWMH I'OCYJAPCTBEHHBINM HEOTAHOU TEXHUYECKUU YHUBEPCUTET

236bcc35c296f119d6aafdc22836b21dbS5 2dbc07 Yk a@ARE SR HEUMEMML II. MummoHImuKoBa

«YTBEPXIAIO»
Tlepasiii- npopexTop
I Falipabexos

CEIHE B¢ Fe 202271,

PABOYASA IMPOI'PAMMA
JTUACLIUTIIUHBI

«9HEPI'OCBEPE)XXEHUE B TEIVIOOHEPI'ETUKE U
TEIVIOTEXHOJIOI'IN»

Hamnpas/jieHue nmoAroToBKu

13.03.01 Teruio3HepreTvkKa U TEIrIOTEXHUKA

Hanpas/iieHHOCTD (Mpo¢u/ib)
«TenuioBble 371eKTpUYeCKre CTaHLAK»

«DHeproobecrieueHre MpeIPUATHI»

KBanupukanus

bakanasp

['on Hauana moAroToBKU — 2022

['po3HbIiii — 2022



1. Ilens M 3ajauM AUCLUILIAHBI:
OcHoBHasi 1jeJib Kypca: «DHeprocOepexxeHre B TeIJIO9HEepPreTHKe W TeIIOTeXHOJOTUW» SIBISIeTCs
(dbopMHpOBaHME y CTYIEHTOB MOHATHHA W 3HaHUK 00 HeprocOepe’keHUM W 3HePro3hdeKTUBHOCTH
MeToZiaX, CpeAcTBa MX obecrieueHHs] Ha KOHKDETHOM TIPeATIPUSTHH, OpraHu3aluu. V3yueHue
3aKOHOZIATe/TbHbIX U HOPMAaTHUBHO-TIPABOBBIX aKTOB B 3TOM 00/1acTH. O3HaKOM/IEHHE 00YUarOLUXCs C
dopmMamu u criocobamu HHGOpPMUpPOBaHUS 00 3HEPro3GeKTUBHOCTU U3Ze/NUH, MaTepuasos,
obopygoBaHusi. 3HAaKOMCTBO C MeTOZAMH OIL[eHKH 3(PQeKTUBHOCTU HCIIOIb30BAHUS Pa3TMYHbBIX
BUJIOB TEPBUYHbIX U BTOPHUYHBIX TOIJIMBHO-3HEPreTUUEeCKUX pecypcoB, (YHKIIMOHHPOBAHUS
OTIe/IbHOM TPYIIbI  000pyZOBaHMs (OT[E/IbHOTO arperara) JiMOO OTZAe/NbHBIX ITOKa3aTesiei
5Hepro3¢hdeKTUBHOCTH.

3ajaud AMCHUIUIMHBI: 3HAKOMCTBO OOYYarOU[UMHCS C OCHOBaMHM 3HeprocOepekeHus
9Hepro3(peKTUBHOCTH Ha TMpeATNPUATHH, TIPOMBIIIJIEHHOM 00BekTe, yupexxaeHud. OOyueHue
CTYZIEHTOB MeTO/IaM 3Heprocbepe)keHHs Ha MPou3BozcTBe. [IpaBuiam onpeziesieHNst 3hGEKTUBHOTO
WCTIONIb30BaHUSI SHEPrOpecypcoB M OCHOBHBIM Croco0aM HUX SKOHOMHM. Onpepenenus
XapaKTepUCTUK SHepProdP@eKTUBHOCTU U UX COOTBETCTBUS TIACTIOPTHBIM, TPOEKTHBIM U
HOPMAaTHBHBIM TIOKa3arensiM. V3yueHwe Tio/io)KeHHE  3akoHa Poccuiickoit ®Pepeparum «00
3HeprocbepexeHur 1 3Hepro3hHeKTUBHOCTH. . .».

2. MecTo AMCHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbI

YuebHas AuCIMIUIMHA «DHeprocOepe)xeHne B TEIJIOOHEPTeTUKE U TeIyIOTEeXHOJIOTHH»
ABJISIETCS TUCIUTUIMHOM 00s3aTe/ibHOM YacTh B yuyeOHOM TutaHe OIl HampaBiieHUst 13.03.01
«TernnosHepreTyka v TEIVIOTEXHUKa» U MPeJyCMOTpeHa /i u3yueHus B 4 cemectpe, basupyeTcs Ha
3HaHUM OOIIeTeXHUYEeCKUX U CrelUaabHbIX AUCLHUIUIMH: TepMoguHamuKa, TersiomaccooOMeH,
WHxeHepHasi 1 KOMITbIOTepHasi rpadyKa U IpYTHX.

3. [TepeueHb IIAHUPYEMBIX Pe3y/ILTATOB 00yYeHUsl MO JUCHHILIHHE (MO/Y/II0), COOTHECEeHHBIX

C HHAUKATOPAMH JOCTH)XEHHUA KOMHETEHuHﬁ.



Tab6una 1

IlnaHupyemsie pe3yabTaThl 00yueHus mo AucuumniuHe (3YB)

Kog mo dI'OC NHauKaTopbl JOCTHXXKEHUS
ITpodeccuonanbHbIe
ITK-4 rotoBHOCTHIO K paspabotke | [T1K-4.1 HdeMoHCTpUpyeT 3HaHUe
MepOTpUsITUI COOJIIO/IeHNsI HODM | HOPMAaTHMBOB pacxojila TOIUIMBA M BCeX (-  MeTO/bl TIOMCKa, XpaHeHUsl, 00pabOTKU U aHa/IK3a

pacxo/ia TOT/IMBA U BCeX BU/IOB
SHEpIUH, IO IHEPro- U
pecypcocbepexkenutro Ha OIT/]

BUJOB  SHeprud, IO  3Hepro- u
pecypcocbepesxxeruto Ha OI1/I;
[TK-4.2 Pa3pabaTbiBaeT MEPOTIPUSTHS 10

3Hepro- u pecypcocbepexxkennto Ha OTI/].

“H(OpPMAaIMY 13 pa3/IMUHbIX UCTOUHUKOB U 0a3 JAaHHBIX,
TIpe/ICTaB/IsAITh ee B TpebyeMoM ¢opmarte € UCIOIb30BaHUEM
MH(OPMAaLMOHHBIX, KOMITBIOTEPHBIX U CE€TEBbIX TEXHOJIOTHA;

- CTPYKTYpPY SHEepreTHKH CTpaHbl U aKTya/JbHOCTb
paLMOHaIBHOI 0 UCII0/Ib30BaHNsI SHEPropecypCoB;

- 5KOHOMHYECKHe II0Ka3aTesu OLIeHKH SHepreTUuecKoi
3 PeKTUBHOCTY;

- TepMOAVHaMHYecKue Kputepuu 3¢ ¢heKTUBHOCTH
WICTI0/Ib30BaHUs SHEPrUH;

- HOPMaTHMBHO-3KCILTyaTal{MOHHbIe TEXHOJIOTMUeCKHe 3aTpaThl U
MOTepU TerJIOBOM SHEPruU B TEIJIOBBIX CETSIX, HOPMUPOBaHHe
notpebJieHNs1 SHEPropecypCoB 3/jaHNSIMU 1 COOPY>KEeHUSIMUY;

- OCHOBHBIe SHeprocbeperaroryie MepOTPHUATHS [Jisl TIAPOBBIX U
BO/IOTPEMHBIX KOT/IOB B TIPOM3BO/ICTBEHHBIX KOTE/IbHBIX.

- aHa/JM3MpOBaTh HAyUHO-TEXHUUECKYI0 MH(OPMALUIO, B T. U. B
obnacty sHeprocbepesxeHust U 3Hepro3pHeKTUBHOCTH U3yydaThb
OTeueCTBEeHHBIN U 3apy0eKHbIH OIBIT TI0 TEMaTHKe
[lesITe/IbHOCTY;

- yuacTBOBaTh B cOOpe U aHa/nM3e UCXOAHBIX JAHHBIX /IS
MIPOEKTHPOBAHKUS 0OBEKTOB U UX 37IeMEHTOB B COOTBETCTBUM C
HOPDMaTUBHOM IOKyMeHTaLliel;

- BBINOJHATL paboThI IO METPOJIOTMUECKOMY 00ecrieueHrIo 1
TeXHUYeCKOMY KOHTPOJIIO; UCTI0/Ib30BaTh COBPEMEHHbIe
MeTO/ibl U3MepeHUH, KOHTPOJIsA, UCIIBITAHUM U yTIpaB/IeHUs
KaueCTBOM;

- PpaCCUMUTBIBATH TEIJIOBbIE M MdT€pHd/IbHbIE Oa/laHChI 06"I:EKTOB;




BJIa/IeTh:

TPOBOJUTH OLIeHKY 3()PeKTUBHOCTH TPAHCIIOPTHPOBAHUS
TeTJIOBOW SHepIruy;

TPOM3BO/IUTh YUeT TelJIOBOM SHePTUU U TeIJIOHOCUTeJIs B
OTKPBITBIX U 3aKPBITHIX CUCTEMAaX TerI0CHa0KeHus;
BBITIO/THATh SHEPreThueckre 00C/e/JoBaHUs IPOMBIIIITIEHHBIX
TpeAnpUsITUIA.

HaBbIKAMHU aHa/TM3a JIUTepaTypbl U HOPMATHUBHO-TIPABOBBIX
aKTOB T10 pacCMaTpHBaeMoOl TeMaTHKE;

METO/IMKOM TJIAaHUPOBAHUS YJHEPTeTHUECKUX 00C/Ie/IOBaHUN U
TIPOBe/IeHNs SHeProay/iuTa, y4acTBOBaTh B ITPOBeEHUHN
TJIAHOBBIX UCTIBITAHUN TEXHOJIOTMUECKOT0 000py/10BaHuS;
MeToZiaMH pa3paboTKH T/IaHOB, TTPOTPaMM U METOJIUK
BBITIO/THEHUS] U3MEPEeHUM, UCITLITAaHUM U KOHTPOJIS,
WHCTPYKLIUHM TI0 3KCTTyaTaluy 060py10BaHUs U IPYTUX
TEKCTOBbIX HHCTPYMEHTOB, BXO/ISIIIIUX B COCTaB
KOHCTPYKTOPCKOM U TeXHOJIOrMYeCKOM I0KyMeHTalluu;
METO/IMKaMU OpPTraHU3al[ii METPOJIOTUYECKOTO 00ecrieueHust
pa3paboTKu, MPOM3BO/CTBA, UCITBITAHUM, SKCTTyaTallui U
yTUU3alIUY,;

MeTO/laM{ HOPMHUPOBaHUsI pacxo/ja TOTVIMBHO-9HepPreTHUeCKUX
pecypcos;

MeTO/IaMH Pal[iOHaIbHOTO YHEePrOMCII0/Ib30BaHUs B CUCTEMaX
MPOM3BO/ICTBA U pacIipe/ie/ieHusi SHeproHOCHTe 1el;

MeTO/IaMH TIpoBe/ieHHst paboT 10 IKCTIpecc-ayJuTy 1
yriay6/ieHHOMY 00C/IeZIJOBaHUI0 SHEPTrOX03SIMCTB TIPeATPUITHNA
Y OpraHu3alui.




4. O0beM AUCHMILIMHBI U BU/bI Yue0HOi paboThl

Tabuna 2
Bcero CemecTpsnIl
Buy| yueGHo# paGoThI 4acos/ 3a4. ej. 4 9
0®0 | 30 | 00 | 390
KonTakTHas pabora (Bcero) 48/1,3 | 12/0,3 | 48/1,3 | 12/0,3
B Tom uuce:
Jlek1uun 32/0,9 | 8/0,2 | 32/0,9 | 8/0,2
[IpakTHyeckue 3aHITUS 16/0,5 | 4/0,1 16/0,5 4/0,1
CamocTrosTeslbHasA padora (Bcero) 60/1,7 | 96/2,7 | 60/1,7 | 96/2,7
B ToMm uucrie:
KypcoBast paboTa (IIpoeKT)
Pecdepatbl 18/0,5 | 36/1,0 | 18/0,5 | 36/1,0
Hoxknazbl
TeMbl fij151 CAMOCTOSATETLHOTO U3yYeHH sl 6/0,17 | 6/0,17 | 6/0,17 | 6/0,17
KoHTposbHasi paboTa
U (uau) Opyeue 8udbl camocmosimenbHol
pabombl:
IToaroToBKa K 1a00paTOpHLIM paboTam
[ToaroToBKa K MpaKTUYECKHUM 3aHSTUSIM 18/0,5 | 18/0,5 | 18/0,5 | 18/0,5
[ToaroToBKa K 3aueTty 18/0,5 | 36/1,0 | 18/0,5 | 36/1,0
IToAroTOBKA K 3K3aMeHY
Buz oTueTHOCTH IK3. IK3. JK3. JK3.
IBCEI'O B uacax 108 | 108 108 108
O01as TPyA0eMKOCTh
P ——— FCEFO B 3a4eTHBIX 3 3 3 3
eAUHHUIIAX




5. CopepixaHve JUCLMII/IMHbI
5.1 Pa3je/nbl AUCIHUILIMHBI U BUABI 3aHATHH

Taouna 3
Yacsl
Ne HaumeHoBaHHe pa3jeia Hacet TPaKTHYECKUX Hacet Bcero
JIEKIIHOHHBIX naﬁopaTothlx
n/n AMCIUIUIMHBI 10 CéeMeCcTpam SaHSTHI (CeM""apC:‘"X) saHSTHiR 4acoB
3aHATHH.
0®0 | 30 | ODPO | 390 | OPO | 390 020 | 320
HWcnonib30BaHue SHepreTHYecKux
1 | pecypcos. 3aKOHO/aTe/IbHbIe aKThI 7 1 3
P® nio sHEprocoepekeHuI0 U 1 1
5Hepro3hdeKTUBHOCTH
7 ITokaszarenn sHEProeMKOCTH U 2 1 3
3Hepro3hdeKTUBHOCTH
MeTo/ bl ¥ KpUTEPHU OLIEHKU
3 3¢ heKTUBHOCTH UCIIOMb30BaHUS 2 1 3
sHepruu. HopmupoBaHue
noTpebJ/ieHus: SHEePropecypCoB. 1 1 2
Kputepuu s¢ddekTiBHOCTH 3
4 2 1
MCnoJib3oBaHus TOP.
5 HopmwupoBaHue noTpeb/ieHust ) 1 3
JHEepPropecypcoB
OHepreTuyeckue OaaHChI
6 | moTpebuTesnel TOTIMBHO- 2 1 3
3HepreTUyYeCcKUx pecypcos. 1 1 2
7 MeToapl 3HeprocOepekeHUs: TpH ? 1 3
TIPOM3BO/ICTBE TEIJIOBOM SHEPTHUH.
OHeprocbepekeHWe B CUCTeMax
8 | TpaHcriopTa M pacripefiesieHus 2 1 3
TeIJI0BOM SHEPrHH. 1 1 2
9 Otanbl pacyeta MoTepb YHEPTUU C 9 1 3
TTOBEPXHOCTH TPYOOIIPOBO/IOB
BTropuuHbie sHepreTUuecKue
10 | pecypcol. DHeprocbepesxeHue B 2 1 3 1
TerJI0TeXHOJIOTUSIX. 1
11 | Terui0BbIe HACOCHI. 2 1 3
12 OHeprocbepekeHue B ) 1 3
TEeTIJIOTEXHOIOTUSIX
13 ParoHanbpHOE UCIT0/Tb30BaHue 2 1 1 1 3 2
SHEpPryu B 3[IaHUSIX U COOPYKEHUSIX.
14 OHeprocbepekeHe B cUCTeMax 5 1 3
BEHTU/ISILIUU
OHeprocbepekeHue Npu
15 | anekTpocHab>XKeHUU MOTpeduTesIe. 2 1 3 1
Y4eT 3HepreTUUeCKUX pecypCoB. 1
16 OHepreTuueckue 00C/Ie0BaHUS 1 1 2
00BEKTOB. DHEProay/ur.
Opranusanys npoBezeHus
17 | sHeporayauTa. JHeprocepBUCHbIE 1 1 1 1
JIOTOBODBI.
Htoro: | 32 8 16 4 48 12




5.2. JIeKIlHOHHBbIE 3aHATHSA

Taoauna 4

Ne
n/m

HaumenoBaHue paspesna
AUCIUI/IMHBI

Copepxanue pasjena

2

3

Ucrionb3oBanue
SHepreTUYeCKUX PecypCoB.
3akoHoZaTe/IbHbIe akTbl PD
TI0 HeprocbepexxeHuro 1
3Hepro3(pHeKTUBHOCTH

OcCHOBHbIE BH/bl TOIJIMBHO-3HEPTreTUYECKUX pPeCcypCcoB, UX
KjnaccuuKkaluus U eJUHULIbI u3MepeHusi.  TeroTBopHas
CNOoCOOHOCTh  pa3/IMUHBIX BUJOB TOIUIMBA. Y CJIOBHOE
toryiBo. [lepBuuHoe TormBo. HedTsiHOM 3KBUBaseHT.
CTpyKTypa  SHepreTMKM CTpaHbl UM  aKTyaJbHOCTb
paLMOHaMbHOTO  UCI0J/Ib30BaHUS 3HEpPropecypcoB.
MupoBoii  SHepreTHUecKuid  0OasaHC, TEHJEHI[UH €ero
u3MeHeHus.. ~ OCHOBHble  TIPpUUMHBI  HEOOXOJUMOCTH
3¢(}eKTUBHOrO  WCMO/Ib30BaHUS J3Heprud B  Poccum.
3akoHo/aTebHbIe aKThl PO 110 3HeprocOepekeHuo.

[Tokasaresn SHEProeMKOCTH
1 3Hepros¢heKTUBHOCTH

Onepretnyeckuid 0OamaHc PoccMu W TEPCIEKTHBBI  €ro
W3MeHEeHWSI. HNuHamuKa TOTUTMBHO-3HEPT € THUECKOT0
OanaHca W TIOKa3aTenw TMOTpPeOJieHWsT SHEePropecypcoB B
Poccuu u B mupe. CBsi3b 3((EKTUBHOIO HCII0/Ib30BaHUS
TOTUIMBHO-3HEPTeTUUeCKMX  PeCypcoB M COCTOSIHUSI
OKpY)Karolleld  cpefibl.  OHEProeMKOCTh  BHYTPEHHETO
BaJioBOrO TPOAYKTa. I[IpUUMHBI BBICOKOTO  Y/I€NbHOTO
notpebsieHusi 3Heprur B Poccuu. [loHsiTMe TOTeHLMana
sHeprocOepexkeHusi.  IloTeHrman sHeprocOepe>keHUs B
Poccuu u nytu ero peanmu3aiuu. DOyHKLIMOHAIbHas CXxeMa
SHEPreTHKH CTPaHbL. [IpHopuTeTHOCTH SHEprocoepeskeHust y
notpebutesnieit TOP.

MeTo/ibl Y KpUTEPUU OLIEHKH
3¢ deKTUBHOCTU
WCTIO/Tb30BaHUS SHEPTUMU.
Hopmuposanue
notpeb/ieHust
SHEpropecypcos.

banancoBble COOTHOLLIEHUSI ISt aHanmsa
sHepromnoTrpebsieHys. TernoBble U MaTepuaibHble OalaHChI.
OKcepreTUYecKuii OamaHc. OHeprobanaHChI
TIPOMBIILIEHHbIX TipeAnpusThid. OtileHKa 3¢ ¢deKTUBHOCTU
WCTO/b30BAHMSl SHEPTMM Ha pervoHarbHOM, OTpPacieBOM
YPOBHSIX, Ha TMPeJIpUATHSIX, B  TeIUIOTeXHUYEeCKUX
yCTaHOBKaX.  JKOHOMHYeCKHWe  TOKas3aTelu  OLeHKH
SHEepreTUUecKor 3PPeKTUBHOCTHU.

Kputepuu 3¢ deKkTUBHOCTU
ucriosnb3oBaHusa TOP.

OcHOBHbIe KpUTepUH 3(PPeKTUBHOCTH UCIOJIb30BaHus TOP.
VX BUABI U KpaTKasl XapakTepUCTHKa. TepMoguHaMHU4yecKye
KpUTepuu  3(QQPEeKTUBHOCTU  MCII0/Ib30BaHUS ~ SHEPruu.
Kpurepun oOCHOBaHHble Ha IepBOM M BTOPOM 3aKOHax
TepMoguHaMHuKu. Okcepretudecku KIIJI. TexHuueckue
(HaTypanbHbIe) roKasaTe/u 3¢ deKTUBHOCTH
WCMO/b30BaHUSl SHEpPruu. TexHOo/oruueckoe TOIJIMBHOE
YUC/I0, KaK I0Ka3aTesb IIOJIHOM SHEProeMKOCTH T'OTOBOU

MPOAYKLMH.

Hopmuposanue
notTpeb/ieHust
SHepropecypcos

HopmatvBHO-TIpaBOBasi ¥ HOpPMaTMBHO-TeXHUYecKass 0a3a
sHeprocOepexxenusi. HopmupoBaHue pacxofa TOIUIMBHO-
JHepreTUUeCKUx pecypcoB. HopmupoBaHue mMoTpebieHNs
3HepropecypcoB 3[,aHUAMU u COOPY>KeHUSIMU.
HopmupoBanue 3HepPropecypcoB TIPOMBIIIEHHBIMU
NoTpebuTesIAMU. HopMaTuBHO-3KCITyaTaliOHHbIe
TeXHOJIOTUUeCKre 3aTpaThl U TOTEPU TETJIOBOW SHEPruu B
TETIJIOBbIX CeTSIX.




OHepreTUUeckue OasaHChI
noTpeOuTe e TOTTMBHO-
SHEPreTUYECKUX PeCypCOB.

OCHOBHBIE TIPOMBIIUIEHHbIE W >KWINIIHO-KOMMYHa/IbHbIE
notpeOUTeNM SHepreTUyecKUx pecypcoB. Mx KpaTtkas
XapakTepuctuka.  OCHOBHBIE  BHUJBI  SHepPreTU4eCcKux
6anaHcoB. VMx Ha3HaueHWe. VICTOUHMKU WX COCTaBJ/IeHUS.
OHepreTnueckuii OanaHC pervoHa. XapakTepUCTHKa ero
OCHOBHBIX COCTaBJISIOLUX.

OHepreTryeckuii 0asaHC TPOMBILIIEHHOTO TPeJTIPHUSITHSI.
XapakTepuCTHKa ero OCHOBHBIX COCTaBJIAIOLUX.
PacripeiesieHrie OCHOBHBIX TTOTOKOB TIOTPe0/IsieMOid SHepruu
Ha MPOMBIILIJIEHHOM TpeATNpUsTHH. DHepreTuueckuii 6amaHc
3/laHKs U ero OCHOBHBIE OCTaBJIAIOLIMe.

MeTozp1 SHEprocbepeskeHust
TP TIPOM3BO/ICTBE TEIIOBOM
SHEPIHU.

Buzbl MCTOUHMKOB TEMIOBOM 3SHEpPruu. Bubl TeryoBbIX
sneKTpruyeckux craHuuyi, ux KII. CriocoObl MOBBIIIEHHS
sHepretuueckoi 3¢ dextuBHocT TIC. IlpemmyiiectBa U

HeZl0CTaTKU aBTOHOMHBIX VICTOYHVKOB SHepIruu.
Korenepanus u tpurenepanus. KIT/I KkoTenbHON yCTaHOBKH.
OcHoBHble  SHeprocOeperaroijyie  MepoOIpUATUS /IS

MapoBbIX U BOJOTPEMHBIX KOTJIOB B TPOU3BOJCTBEHHBIX
KOTeJ/IbHBIX.

Merto/ paljoHa/ILHOTO pacrpeziesieHNst TelJIOBOM Harpy3ku
MeXXJly KoT/loarperataMu B IIPOM3BO/ICTBEHHOM KOTe/IbHOM.

OHeprocbepekeHue B
CcUCTeMaxX TpaHCIOpTa U
pacripefiejieHusi  TerJIOBOM
SHEPTUH.

O6me cBefieHUss O Tiepefiaue  TeTUIOBOW  SHEPrHM.
ParoHnaneHoe SHEeprouCrio/ib30BaHWe B  CHUCTeMax
MpOM3BOJCTBA W  pacripefie/leHUss  SHEProOHOCUTeJIeH.
TerioBele cetu. UMX BUABI U OCHOBHBbIE 3/IEMEHTHI.
OcCHOBHbIE BU/IbI TIOTEPh SHEPIUU U PeCypCOB B TEMJIOBBIX
ceTsix. [ToTepu 3HEpruu C MOBEPXHOCTH M30/IMPOBAHHBIX U
HEeM30/IMPOBAHHBIX TPYOOIIPOBO/IOB.

Onenka 3G@deKTUBHOCTH TPAHCIIOPTHPOBAHUS TeIJIOBOM
SHEepruu.

Mepbl Mo uX cokpailjeHuto. Tpu mapaMeTpa OMUCHIBAIOIIUX
3¢ dekTUBHOCT, TpaHcropTupoBaHusi T3O: TlepBbid -
Ko3pdurmeHT  3arpy3ku  TpybompoBoga, Bropoiu -
KO3(DPUIIMeHT LUPKY/ISLUM TeruioHOCuTeNs, TpeTud —
KO3(PULIMEeHT MO3BOJSIOMI onpesenuTs 3¢ (eKTUBHOCTh
TeTIOU30JIsILUY TpyOorpoBoa.

Jrarbl pacyeTa IoTepb
SHepryu C IOBePXHOCTH
TpyOOTIPOBOZIOB

OcCHOBHBIE 3Tallbl pacyeTa MOTepb SHEPIUU C MOBEPXHOCTU
TpyOOIIPOBOJIOB TIpM  TIOZA3eMHOM OeCKaHalbHOW W TIpU
KaHa/IbHOM TIPOK/IajIKe.

OcHOBHBbIe 3Tanbl pacyeTa MOTepb SHEPrUU C MOBEPXHOCTH
TpyOOIIPOBO/IOB MPH Ha/[3MHOM MPOK/Ia/IKe.

[ToTepu sHepruM U pecypcoB C yTeUKaMH TEIJIOHOCUTEJIS B
TEJIOBbIX CeTSX.

3aTpaTbl  JHepruY, CBsg3aHHble C IlepeKauMBaHUEM
TeVIOHOCUTeNsI B TeIUIOBBIX ceTsax. [lorepu 5sHeprumy,
CBsI3aHHble C HapylIeHWeM TeIUIOBbIX U THJpaB/INYecKuX
PE’KUMOB TeIJIOBbIX ceTeld. Mepbl 0 UX COKpalLleHUIO.




10

BTropuuHble sHepreTuyeckye
pecypChl.
OHeprocbepekeHue B
TEeTIOTeXHOJIOTHSIX.

BropuuHslie sHepretuyeckue pecypcel (BOP). Ux Buiwl u
KpaTkasi  XapaKTepUCTUKa. OKOHOMMS SHEpPrud IpU
yrumsaguu  BOP. [IpuHLMNIUanbHBIe  BO3MOXXHOCTU
VICTIO/Ib30BaHWsl BTOPUYHBIX 3HEPropecypcoB.  Metozpl
UCIONb30BaHWe TeruioBblx BOP. PerenepatuBHoe U
BHeIlIHee MCII0/Ib30BaHue TelyioTbl B3OP. BropuuHble
JHepreTUYecKue pecypchl M30bITOYHOTO /IaBIeHus. MeTobI
1504 VICII0/Ib30BaHusl. BricokoTeMriepaTypHble
TeIJIOTeXHO/IOrnYecKye YCTaHOBKH. MeTtoppl
3Heprocbepe)keHusi B BLICOKOTeMITePaTypHBIX yCTaHOBKAX.
TernoBou GamaHc BBICOKOTEMITEPATYPHOU
TerI0TeXHOJI0TNYeCKON YCTaHOBKH. BHeinee v
pereHepaTvBHOe WCII0/Ib30BaHue BTOPUYHBIX
JHepreTUYeCKUX PpecypcoB B  BbICOKOTeMIIepaTypPHBIX
ycTaHoBKax. HuskoreMreparypHble TeIIOTeXHOJIOTHUeCcKue
yCTaHOBKM.  OHeprocbeperaroiiyx  MepoNpusiThUs B
CYIIWU/IbHBIX ycTaHOBKax. CriocoObl SKOHOMUM SHEPrud B
BbINAPHBIX M PeKTU(UKALIMOHHBIX YCTaHOBKAX.

11

TerioBbIe HACOCHI.

TenioBble Hacochl. VX Ha3HaueHWe U TIPUHLIUI JeNCTBUSL.
Kosddurment TpaHchopMaLiu. WcrouHuku
HU3KOTIOTEHIIMAIbHOM TeTUIOThI [yii uX paboTel. ObsacTu
npuMeHeHus1. Vcnonb3oBaHre HU3KOTIOTeHLIMAIbHOTO Terljia
C TIOMOILBI0 TEeTVIOBBIX HAcOCOB. [IpUHLIUIMABHBIE CXEMBI
TeXHOJIOTHH 1 00/1aCTH UX NIPUMEeHeHHUs.

12

OHeprocbepekeHue B
TEMJIOTEXHOJIOTUSIX

[IpyHUMNMAbHEIE CXeMbl  TEeXHOJOTMHA M 00/acTH UX
NIpUMeHeHUsI. BeicokoTeMniepaTypHble
TeIIOTeXHOIOTUYeCcKue yCTaHOBKH. Meto/pl
3HeprocOepe)keHUs] B BBICOKOTEMITEPATYPHBIX yCTaHOBKaX.
TennoBoun GamaHc BBICOKOTEMIIepaTypPHON
TerI0TeXHOJI0rNYeCKOon yCTaHOBKH. BHelHee U
pereHepaTuBHOe VICII0J/Ib30BaHue BTOPHUYHBIX
5HepreTMUeCKMX pecypcoB B  BBICOKOTeMIIepaTypHbIX
ycTaHoBKax. HuskoTemnepaTypHble TeIJIOTEXHOJIOTMYeCKUe
yCTaHOBKM.  OHeprocOeperaroniix  MepomnpusTusi B
CYIIWU/IbHBIX yCcTaHOBKax. CrocoObl SKOHOMWUM SHEpruv B
BbIIAPHBIX U PeKTU(UKALIMOHHBIX yCTaHOBKAX.

13

PaumonansHoOe
WCIO/Ib30BaHWe SHEPryu B
31aHUAAX U COOPYKEeHUSIX.

OCHOBHBIE TIOTEPU TEIIOTHI 37aHueM. [IyTH yMeHbIIeHUs
TeryIOBBIX TI0Tepb. CrIocoObI 3Heprocbepe)xeHus B 3[aHUSIX.
Knaccudukaipst Mep 1Mo 3HeprocOepekeHHI0 B JKHIBIX U
00I1[eCTBeHHBIX 3/IaHUSIX. [IPUHIUMHATBEHBIE CXEMbI CUCTEM
OTOI/IEHUS], BEHTWISIMA U KOHAWUIMOHUPOBAHUS BO3ZyXa.
CrnocoObl CHMDKEHWSI Harpy3ku Ha CHCTEMY OTOIUIEHHS
3[aHVs.

14

OHeprocbepekeHue B
CHCTeMaXx BeHTU/ISL[UH

OHeprocbepekeHre B~ CUCTeMax  BeHTWIALUU U
KOHAWLIMOHUPOBaHUsl.  Perupkynsauusa.  Vcrionb3oBaHue
TeTJIOTl  BEHTU/ISILIUOHHBIX  BBIOPDOCOB TIpPU  TIOMOIIH
peKyTiepaTUBHBIX U pereHepaTHBHBIX TEIIDOOMEHHUKOB U
TeTUIOBBIX ~ HAacocoB.  TumoBble  3HeprocOeperaroiijye
MEpOTIPUSITUSE B CUCTeMax TeTUIOCHAO)KeHUsi 3[aHuil U
OlLleHKa HUX 3Heprocbeperaroiux 3 deKkToB.




15

OHeprocbepekeHre
npu 3/1IEKTPOCHA0KEHHUH
noTpeduTeIei. Yuer
SHEPreTUYeCKUX PeCcypCoB.

OO6me CcBefieHHMST O  CHUCTEMax  3JeKTPOCHAO>KeHWUs.
PeakTuBHasg  MoLHOCTb. KauecTBO  3/1eKTPOIHEPIUM.
HaripaBnenust 3HeprocOepexeHust B crcTeMax
3JIEKTPOCHAOXKEHUSI.

3HayeHHe yuyeTa SHEPreTUYecKUx pecypcoB. [Ipubopsl
ydeTa TemnioBod sHepruu. CocTaB TeruioCUeTYuKa. YueT
TeIJIOBOM 3SHEPruyd U TeIUVIOHOCUTeNsI B OTKPBITBIX U
3aKPBITBIX TerI0CHA0KeHMsI. Yuer

3/IeKTpUueckoil sHepruu. [Ipubopel yueTta TernioBoi

CrUcTeMax

3HepPruu M TeryioHocuTenss. OCOOEHHOCTH yueTa TerIOBOM
JHEPrUU B Pa3/MYHBIX CUCTeMAaX TeTI0OCHaOKeHHs..

16

OHepreTuyeckKue
obceioBaHUs 00BEKTOB.
OHeproay/iur.

OHepreTuyeckue obcsieoBaHMS TIPOMBILLIIEHHBIX
npeAnpusTUA. Buabl SHeproayguta, OCHOBHbIE 3Tarlbl
OpraHu3aluv U TIPOBe/leHUs] paboT IO 3KCIIpecC-ayAuTy U
yriay6ieHHOMY o0csiel0BaHUIO JHEepProxo3siicTB
TIpe/NIpUSTUIM M OpraHu3aluii. 3ajjauu, BUAbl U OCHOBHbIE
3Taribl SHeproayura.

17

Opranusaiys nposeeHust
5Heporay/ura.
OHeprocepBUCHbIe
JIOTOBOPBHI.

Metoguka W opraHusanys IIDOBeJieHWsl SHeporayJura.
WHcTpyMeHTanbHbId ayaut.  [IpubopHoe obecrieueHust
SHeproayura. OHepreTUYeCcKUn NacropT
notpebutenet TOP. DHepreTHUecKWid TacropT 3/aHUS.
[Mporpamma 3HepreTnyeckoro obcrenoBaHus.  OreHKa
TeKyl1ero Omnpepnenenve roTeHLuana
sHeprocoepexxenusi. CofiepyKaHre pacueTHO-TIOSICHUTETbHON
3anycKy 1 (hOpM NacropTa. DHeprocepBUCHbIE 10TOBOPHI.

COCTOAHMHA.

5.3 JIaGopaTopHbIe 3aHATHA (He npedyCMOMpeHbl)

5.4. IlpakTuyeckue (ceMMHapCKHe ) 3aHATUSA

Tao6suma 5



Ne HaumeHoBaHue o
HauMeHoBaHHe NPaKTUYECKHX 3aHATHI
n/n pasjesia JUCHUIINHBI
[Tpsimoe TipeoOpa3oBaHWe COTHEYHOW SHEpPruv 6.
B 3/1IeKTPUYECKYIO. WccnenoBanue
(hoT03/1eKTPHUUECKOTO Mpeodpa3oBaTeris
1 MeTo/bl 1 KpUTEPHUH OLIEHKH | SHEPIMH COJHEeYHOM Harapeu.
3¢ deKTUBHOCTU WccnenoBanvie cpaBHUTE/IBHBIX XapaKTePUCTUK
VICTIO/Tb30BaHUS SHEPTUM. 3JIeKTPUYECKMX UCTOUHHKOB CBeTa..
N3yuenue 110Tephb SHepruu rpu
TPaHCIIOPTHPOBAHUU XKU/IKOCTEH U ra30B
1o TpybomnpoBsoay.
[Tk TeryioBoro Hacoca.
Onpepenenve 3¢(eKTUBHOCTH
PeKyTIepaTUBHOTO TeryIo0OMeHHHKa.
OKCIIepUMeHTa/IbHOe TenoBbie Tpy6bI
2 | Haxoxzienne  KOI(POUIMEHTA | (cpappuTenbHOe — WCClefoBaHHe  TerUIOBONA
TerJionepesauu Tpy6BI).
V3yueHue mipuHIMIa peoOpa3oBaHus SHePrun
BeTpa
B snekTpuueckyro sHepruro.
CaMocTosiTe/TbHAasA padoTa Mo AMCIHUILTHHE
6.1 Bonpocskl /11 CaMOCTOATE/IbHOI'0 U3yUYeHUS
Taob/mia 6
Ne
n/ TeMbl /1A CAMOCTOATE/TbHOI0 H3YUeHUsA
n
TenoTBOpHast CrOCOOHOCTh Ppa3/MUYHbIX BUJOB TOIUIMBA. Y CJIOBHOE TOILIHBO.
1 | [lepBuuHoe ToruBo. HedTsiHol skBHBasieHT. CTPyKTypa SHEPreTUMKH CTpPaHbl U
aKTyaJbHOCTh pal[MOHAbHOI0 UCI0/Ib30BaHUsI SHEPropecypCoB.
OHeproeMKOCTb BHyTPEHHET 0 BaJloBOT0 MPoAyKTa. [IpruurHbI BEICOKOTO
5 | YAembHOro norpebsienus sHeprun B Poccun. TToHsiTHe noTeHIMana
sHeprocbepexkenus. [loTeHiuan sHeprocbepexxenysi B Poccuu u Iy TH ero
pea3alyu.
Ouenka 3¢G@deKTUBHOCTM UCMO/Ab30BaHUSI SHEPrMM Ha PeruoHaJbHOM,
3 | oTpac/sieBOM YpDOBHSIX, Ha TMpeATNpUATHSX, B TEIJIOTeXHUYECKUX YCTAaHOBKaX.
OKOHOMMUECKHe TI0Ka3aTelu OLleHKH SHepreTuyeckoit 3¢deKTUBHOCTH.
TexHoJiorMuecKoe TOTJIMBHOE YMCJIO, KaK MoKa3aTe/lb M0JIHOW SHeProeMKOCTH
4 rOTOBOM MPOAYKLMHK. 3HaUEHHWe yueTa IHepreTUYeCcKUx pecypcoB. [Ipubopsl yueta
TeryioBoi sHepruu. CocTaB TeryiocyeTyrKa. Y yeT TersIOBOM SHepruu U
TETJIOHOCHTEJISI B OTKPBITHIX M 3aKPBITHIX CHCTeMaX TeryiIoCHaOKeHusl.
HopmupoBaHre 3HepropecypcoB IMPOMBILUIEHHBIMU TIOTpeOuTensimiu. HopMaTuBHO-
5 | 3KCrTyaTaljMOHHbIe TeXHOJOTMUecKWe 3aTpaTbl W TOTepy TeryIOBOM SHEepruu B
TETJIOBBIX CEeTSIX.
OHepreTryeckuii 6anaHC IPOMBIIIIEHHOTO TIPeANIPUSATHSL. XapaKTepHUCTHUKA ero
6 | OCHOBHBIX COCTABJISIFOLIUX. Pacripe/iesieHre OCHOBHBIX ITOTOKOB MOTpebJisieMoi
5HEPryu Ha MPOMBIIJIEHHOM Tpe/IIPUSTHH.
7 OcHoBHbIe 3HeprocOeperarolie MeporpusTHs [jisi TTApOBLIX U BOJIOTPEHHBIX KOTJ/IOB
B IIPOM3BO/ICTBEHHBIX KOTE/bHBIX.




OO01ue cBefieHus O Tiepefiaue TeTUIOBOM SHEePryuu. ParjioHa/ibHOe
8 | sHeproucrno/sib30BaHUE B CUCTEMaXx IPOM3BO/CTBA U pacIipe/ie/leHusl
SHEPrOHOCHUTEJIEN.

3aTpaThl 3HEpruM, CBs3aHHble C NlepeKayrBaHueM TelJIOHOCUTeJIsI B TeIVIOBBIX CeTsIX.
9 | Ilorepu 3Hepruu, CBsi3aHHbIe C HapylleHUeM TeIJIOBbIX Y FM/IPaBINYeCKUX Pe;KUMOB
TeIJIOBbIX ceTeld. Mepbl 10 UX COKPALLeHHIO.

Bropuunele sHepretrueckre pecypcsl (BOP). VIx Buab! 1 KpaTKas
10 | xapakTeprCTHKa. DKOHOMUS SHEPryuu npu yruau3saiud BOP. Criocobbl CHIKeHHsI
Harpy3ky Ha CUCTeMY OTOIUIeHUS] 3[|aHUsl.

TerioBoi 6anmaHC BLICOKOTEMITEPATYPHOM TEIJIOTeXHOIOTHUYeCKON YCTaHOBKH.
11 | BHelliHee u pereHepaTUBHOE MCIO/Ib30BaHKe BTOPUUHBIX SHEPreTUUeCKUX PeCypcoB B
BBICOKOTEMITEPAaTYPHBIX yCTaHOBKAX.

O6nactu npuMeHeHus. VIcmonpb30BaHWe HU3KOMIOTEHI[UA/TLHOTO Terjia C
12 | TOMOIL[BIO TEIJIOBBIX HACOCOB. [IpUHIUITHAbHBIE CXeMbI TeXHOJIOTUM U 00/1aCTH X
TIPUMEHEeHHUs].

6.2 Tembl pepepaToB:

1. OHeprocbepe>keHre B TPOMBIIIJIEHHOCTH.
2. JHeprocbeperatoliiasi TEXHOJIOTHsI TPOM3BO/ICTBA BUHOTPA/ia.
3. IlepcrieKTHBHOE UCTIOIb30BaHUE HETPAAULIMOHHBIX NCTOUHUKOB SHEPIUH B
CeIbCKOXO035IICTBEHHOM TTPOM3BO/CTBE.
4. MeToj, UCT0/1b30BaHUsA SHEPruy ropALUX TePPUKOHOB.
5. [TonuTuKa sHeprocoepe>xeHusl.
6. Cxema nociefioBaTelbHOCTH HedyTeriepepabaThIBarOLLero mpoLiecca U SHeprocoepekeHust
7. IloTeHuuan sHeprocbepekeHust B CTeKJIOTIPOU3BO/ICTBE.
8. IIpuHLumnbI 5HeprocOepeskeHus 7 3HeProobopy0BaHMs UCII0/IH3YeMOr0 ITPU TIPOU3BO/ICTBE
CTeK/1a.
9. 3¢ dekTHBHOE UCTIONb30BaHME BHICOKOMOTEHIIMATBHOM COCTaB/ISIOLeH TeI0Thbl CTOPaHUs
TOIUIUBA.
10. KomriyiekcHbIe 06/1aCTHBIE POTPAMMBI TI0 SHEProcOepesKeHHI0.
11. XapakTepHbie BO3MOXXHOCTU SHeprocbepekeHust B UepHON MeTaslTypruu.
12. Pekomenzaimu 1o 3¢¢eKTUBHOMY HCTOMb30BaHUIO SHEPTOPeCYPCOB, CIIOCOObI yMeHbILeHHUsT
10TePb SHEepPIruM.
13. Kak 5KOHOMUTB SHEpPryt0 Ha 3/1eKTPOIUIUTAX.
14. SxoHOMMUS 3/1eKTPUUECKOM 3Hepruu (00IIue CBeJjeH!s).
15. DKOHOMUA 3HEpPruy IpyU OCBeLLeHNUH.
16. YTenieHue BHEIIHUX OrpaJUTe/IbHbIX KOHCTPYKLUM 3[,aHUM.
17. TlepeueHb peKOMeH/JOBaHHBIX BU/IOB PabOT M0 MOZIepPHU3AL[M CHCTEM WHKEHEPHOTO
000py/J0BaHUSsI >KUTBIX JOMOB T€PBbIX MaCCOBBIX CEPU.
18. 12 npaBun sHeprocOepekeHusl.
19. DHepreTryeckoe 0b6celoBaHNe TIPeATPUSATHS.
20. O6 sHeprocHeperarox TeXHOIOTHSIX.
21. PyKOBOZCTBO IO 3HEPro3QeKTUBHOCTH.
22. JHeprocOeperarorijye acreKTbl YaCTOTHO-PeryIMpyeMbIX 37IeKTPONPHBOZOB TYpOOMeXaHH3MOB.
23. MeToyKa pacyeTa 5KOHOMHH 3JIEKTPOSHEPTHH B J€MCTBYIOLUX OCBETUTE/bHBIX YCTaHOBKAX
TOMelLeHU! NpY NIPOBeIeHNH SHepreTU4eCcKoro ayjura.
24. DKOHOMUSI S3HepPryy B OpraHu3aliusx 01/pKeTHON cdephl.
25. Bo3MoxkHOCTH TIOTpebuTesiel B 3aladax SKOHOMUH SHEPropecypCoB.
26. VITHBeCTULIMOHHBIN SHEProay/iuT.
27. KI1J: Mugsl ¥ peanbHOCTb.



28. MeToaunueckuie peKOMeH/|aluy 110 IPOBe/IeHHUI0 SHePreTHYecKoro 000CHOBaHMSI TIPeTIPUSTHSI.
29. HeTpaiMLIMOHHBIE UCTOYHWKU TTUTAHUS.

30. LIIropsl 110 HepreTuke.

31. PerynvpoBaHue MpOM3BO/IUTEILHOCTH CUCTEM BO3yX0CHabOKeHHsl.

32. Komrmpeccopsl: 11eHTpOOe>KHbIe POTUB CYXUX BUHTOB.

33. OnTuMur3aLus ¥ SHeprocbepekeHe B CMCTeMaX C)KaToro BO3ZyXa MPOMBIIILIEHHbBIX
TIpeIIPUATUN.

34. Bo3ayxocHabkeHre TPOMBIIIJIEHHBIX TIPeATIPUSATHIA: ONTUMA/IbHBINA BEIOOP KOMIIPECCOPHOTO
obopyioBaHusl.

35. TeopeTnyeckue acreKkThbl 3(pPeKTUBHOCTH BHEJPEHHSI CUCTEM C YaCTOTHO-Pery/upyeMbIMU
TIPUBO/IaMHU.

36. AnbTepHaTUBHAas SHepreTyKa.

37. ObecrieueHnie 3Hepro3gPeKTHBHOCTU: Pa3BUTHe SHEPreTHUeCKOW MOUTHUKY, 33/jauu U
BO3MO>XHOCTH.

38. OHepro3¢hheKTUBHOCTH 1 TOPTOBJISE KBOTaMU Ha BBIOPOCHI.

39. VlHTerprpoBaHue MoJUTUKU B 001acTH 9Hepro3¢heKTUBHOCTH U BO30OHOB/IsIEMbIX UCTOUHHUKOB
SHepruu.

40. lHBeCcTULIUU B 3HEPro3(PPeKTUBHOCTD.

41. DHeprocbepe)xeHHe B 37IeKTPUUYECKUX U TETIOBBIX CETSIX.

42. OnbIT cTpad EBporibl U A3um B 3HeprocOepeskeHny.

43. KomrisieKcHBIN MO/IX0/ TIpU pa3paboTke IporpamMm SHeprocoepeskeHusl.

44. SHeprocbepe)keHre KakK IHepreTUUeCKUii pecypc.

45. lomalliHsas 3HepreTyka.

46. JloMalHuii SHeproayaur.

47. OpdeKTUBHOCTb UCII0/b30BaHUsI SHEPTHU.

48. Bo300HOB/IsIeMast JHEPreTHKa — OCHOBA YCTOWYUBOTO PAa3BUTHSIL.

49. Dueprocbepexxenne B cucteme JKKX.

50. DHeprocbepekeHUe - BayKHellllee HarlpaBieHre 3KOHOMUUeCKOHN U 3KOJI0rMueCKoi TIOJTUTUKH.
51. PykoBoACTBO 110 3Hepro3¢¢eKTUBHOCTH.

52. ITyTu noBbIieHNst 3Hepro3GPeKTUBHOCTU B cepe nHkeHepHOro obecrieuenust KKX.

53. MHBecTUL[M B 5HePro3geKTUBHOCTD. Y cTpaHeHHe OapbepoB.

54. NluTesieKkTyabHast SHeprocoeperaroiiias CMCTeMa MUKPOK/IMMATa UHAUBUYaTIbHOTO YKUJIOTO
Jioma.

6.3. YueOHO-MeTOAMUECKOe U HH(OPMAI[HOHHOE 00ecreyeHre CaMOCTOATEe/TbHOM
padoThI

JIuTeparypa:

1. | Mutpodanos C.B. DHeprocbepekeHHe B S3HepreTuke [ /IeKTPOHHBIN pecypc]: yuebHoe rmocobue/
Mutpodanos C.B., KuibMetbeBa O.A.— DneKTpOH. TeKCTOBbIe AaHHbIe.— OpeHOypr:
OpeHnbyprckuii rocyjapctBeHHbid yHuBepcutet, O5C ACB, 2015.— 127 c.— Pexxum jocTyma:
http://www.iprbookshop.ru/61431.html.— 3B5C «IPRbooks».

2. | Kimumoga I'.H. DHeproc6epesxeHre Ha TIPOMBIILJIEHHBIX MPeANPUITHSIX [ D/1eKTPOHHBIN pecypc]:
yue6Hoe rtocobue/ Knumora I'.H.— 31eKTpoH. TeKCToBbIe JaHHbIe.— ToMcK: ToMcKuit
Mo/IMTeXHUUeCKU yHuBepcureT, 2014.— 180 c.— Pexxum pocTyna:
http://www.iprbookshop.ru/34743.html.— 3BC «IPRbooks»

3. | YmakoB B.fl. CoBpemeHHbIe TIPO6/IeMbI 37IeKTPOIHEPTeTUKY [ D/1eKTPOHHBIN pecypc]: yuebHoe
rocobue/ YiakoB B.Sl.— DieKTpoH. TeKCToBbIe aHHbIe.— ToMck: ToMCKUM TTOJTUTEXHUUECKUH
yHuBepcuteT, 2014.— 447 c.— Pexxum goctyma: http://www.iprbookshop.ru/34715.html.— 3BC




«IPRbooks»

4. | Boponus A.J. CoBpeMeHHbIe IP00JieMbI TeTIora30CHa0KeHsT HaceIeHHbIX MeCT Y MpeIpUs T

[3nekTpoHHBIA pecypc]: yuebHOe ocobue (Kypc ekimii)/ BoponnH A..— DeKTpoH.
TeKCTOBbIe JjaHHble.— CTaBpomnosb: CeBepo-KaBka3sckuii desiepasibHblii yHUBepcuTeT, 2014.—
199 c.— Pexxum poctyna: http://www.iprbookshop.ru/63223.html.— 3BC «IPRbooks»

7. OneHouHbIe cpejcTBa

7.1. Boripochl K py0e)KHbIM aTTecTaljusiM
7.1.1 Bomnpocsl K nepBoy py6e)xHol aTTeCcTaluu

OO UT A WN -

. Kak B3arMOCBs13aHbl YPOBEHb >KU3HU O0IIIeCTBA U KOJTMYECTBO TIOTPeb/IsieMoi SHepruu?
. [laiiTe omnpeziesieHre MOHSATUNA SHEPIYsl, SHEPTreTHKa, JHePreTHUYeCKHe Pecypchl.

. Kakue BU/ibI SHEPTUM U3BECTHBI, KaK OIIEHUBAETCS e KauecTBO?

. Uto BK/IIOUaeT B cebsi MoHsATHE SHeprocOepeskeHue?

. UTo MOHMUMaIOT TIOZ, 3P PEeKTUBHBIM UCTIOb30BaHUEM YHEPTHUH?

. UeM OT/IMYAIOTCS aKTUBHBIE U [TaCCHBHBIE METOAbI SHeprocOepeskeHus?

. UTo 03HauaeT mpsiMasi U KOCBeHHasi 5KOHOMHUSI SHEPTUH?

. Ilepeunciiire 06001eHHbIE (haKTOPBI SHEPreTUYeCcKOW 6e30MacHOCTH SKOHOMUKH.

. Kak Ha3bIBalOTCsS yCTPOMCTBA [/l COKUTAHUS TOTUTMBA U KaK OHU KIaCCU(PUIIUPYIOTCS?
10.
11.

Ha3zoBure COCTaBJ/IAROIIIKEe TeIlJIOBOI'O 0aJlaHCa TOMKHU.
KakoBa 0CcO0€HHOCTb C)KMT'aHHs TOI/IMBA B C/I0EBLIX TOMKax? KakoBa 0COOEHHOCTh CKUTaHUS

TOIl/IVBA B Cl)aKEIIbHI)IX Tornkax? Kakue BH/Ibl TOIL/IMBA B HUX MO>XHO C)KUraTh?

12.
13.

Kak paboraeT sijepHbiii peakTop? Kakue rpoijeccbl B HeM peainu3yrTcs?
Kakumu Ko/iuecTBeHHbIMY TTapaMeTpaMy XapakTepu3yroTcst Tonku? 1o kakum ¢popMyiam ux

MO>XHO paCC‘-II/ITaTB?

14.
15.
16.

[TpriHa/1e’)KHOCTBI0, KAKUX arperaToB, YCTAaHOBOK U YCTPOMCTB SIBJISIFOTCS] TOTIKU?
UeM OT/IMYAIOTCS KOTe/IbHbIE YCTAHOBKU OT MPOMBIIIIJIEHHBIX Teueii?
3a cyeT Uero MoKHO JOOMTHCS B KOTe/IbHBIX YCTaHOBKAax U revax 6osee 3¢ ¢heKTUBHOrO

HCII0/Ib30BaHHUA HepBI/I‘—IHOﬁ SHepruu TOIIMBA?

17.
18.
19.

Yewm paszmuuarorca TOL u TOC? Kakue sHepreTuueckue yCTaHOBKU BB ellle 3HaeTe?
Uro Takoe KoreHeparus? HazoBuTe BU/Ibl KOreHepaLMOHHBIX CUCTEM.
Kaxk noBeIcHTh 3(h)(heKTUBHOCTB MCIO/Ib30BaHUsI TIePBUUHOM SHEPrUH TOTLIMBA TIPU BEIpabOTKe

3/1eKTPUYECKOW SHEPrum?

20.

7151 KaKuX Liesiel UCII0/1b3YHOTCS rpavKyY TEIJIOBbIX U 37IeKTpUUeCcKrX Harpy3ok? HasoBure

BU/IbI TPa()UKOB Harpy30K.

21.
22.

KaxkoBa crierpdryeckasi 0co6eHHOCTb BO30OHOB/ISIEMbIX UICTOYHHUKOB SHEPTUH?
YeM o6ycoBreHa HeOOXOAUMOCTb Pa3BUTHsI SHEPTeTUKM Ha OCHOBE BO30OHOB/ISIEMBIX

UCTOYHUKOB?

23.
24.
25.
26.
27.
28.
29.
30.
31.

Kak oLeHUTh oTeHLHal TUAPOSHEPTUn?

3aueM Hy>kHa I10THHA Ha I'OC?

Kakwue BU/bI TUAPOTYPOMH BBI 3HaeTe? [TosICHUTe TIPUHLIUIT UX PaOOTHI.

Kakue BY/bI COJIHEUHOTO U3J/IyYeHVs Bbl 3HaeTe?

st KakuX 1ie/iel UCroJib3yeTcsi COJTHeYHasi JHeprusi?

Kakue ycTpouicTBa NIpUMEHSIIOTCS [1J1s1 IPUeMa M YTUIM3aluy COJTHEYHOU SHeprum?
KakoB MPUHIIUIT MPSIMOT0 MpeoOpa30BaHUsI COTHEUHOW YHEPTHH B 3/IEKTPUUECKYO?
Kakue crcTembl COJTHEUHOTO OTOT/IeHHsT BbI 3HaeTe? [TosICHUTe MPUHIIUT UX pabOTBHI.
Ha Kakux npvHILMIIax 0CHOBAaHO aKKyMYJIMDOBAHUE SHEPTUM?




32. 3aueM HeOOXOJIMO aKKyMY/IMPOBaHKE SHEPTHY B SHEPTreTHKe?

33. [lnis1 KakuXx 1iesiei UCI0/b3yeTCsl BOAOPO/, B SHepreTuke?

34. Uto faeT KOMOMHMUPOBAHHOE HCTIO/Ib30BaHKe BO300OHOB/ISIEMBIX HCTOUHHUKOB SHEPTHU
aKKyMYJIATOPOB SHEPTUU?

35. IlpuBeuTe cxeMy KOMOMHMPOBAHHOTO MCIT0/Ib30BaHUs BO30OHOB/ISIEMBIX NICTOUHUKOB SHEPTHH.
36. KakrM 06pa3oM TpaHCIIOPTUPYIOTCS TBep/ble, )KUIKUe U ra3000pa3Hble TOTIMBa?

37. Uto BiMsieT Ha 3aTpaThl SHEPTUM NIPH TepeMelleHUH >KU/IKOTO W Ta3000pa3Horo
SHEProHOCUTe/IS?

38. Kakue TexHUUYeCKre 371eMeHThI M YCTPOMCTBA BK/IIOYAeT CUCTeMa TelIoCHa0KeH s ?

39. C noMo1LbI0 KaKUX MEPOIIPUSTHI MOXXKHO TTOBBICUTh 3((eKTHBHOCTH Mepesiauy TeroThl OT
HCTOUHHKA K TIOTpebuTesTio?

40. KakyM rapameTpoM oripefiesisieTcsi 3(p(heKTUBHOCTh Mepejaul 3/IeKTPUUeCKOW SHePTUU U
rnoyemy?

41. Yo Takoe aKTMBHasl, peakTBHas U 3((eKTHBHAas MOLLIHOCTH B LIeIIX [IepeMeHHOr0
3/IeKTPUUECKOr0 TOKa?

42. Kak MOXXHO KOMITeHCUPOBaTb PeaKTUBHYI0 MOLHOCTb?

43. Kakue anbTepHaTUBHbIE METO/bI IPUMEHSIFOTCS /I/Is1 CHYDKEeHHUs [T0Tepb SHePIUU B JIMHUSX
3/1eKTporiepeaun?

44. VICTOUHUKOM, KaKUX Bpe/IHbIX Bell|eCTB, IOCTYMAKIIMUX B aTMOc(epy, SBJSIOTCS SHepreTnyeckye
00OBEKTHI?

45. 3a cueT KaKixX MepOIpUSTHIA MOXKHO YMEHBILUTb TIOTpeb/ieHre OpraHuueckoro TOM/InBa?
46. B uem rposiB/sieTcsi BO3/leHCTBUe BpeIHbIX BHIOPOCOB Ha OKPY KaloLIyto cpefy?

47. Uto TaKoe MapHUKOBBIA 3P eKT?

48. KakoBO 3HaueHue 030HOBOI'O CJIOS ISl KU3HeeaTe/IbHOCTU Ha 3emiie?

49. KakoBblI LJe/Ii U MeTO/bl SHePreTUUeCcKoro ayura?

50. TTpuBeguTe KnacCcu(UKaIUIO YJHEPreTHYeCKUX 0asaHCoB 10 BUAY U 1eJIeBOMY Ha3HAaUeHHIO.
51. Kakue BOIIPOCHI [JO/KHBI OBITH OTPa’KeHBbI [IjIsi COCTaB/IeHUs SHepreTHUeCKux 0anaHCcoB
TPOMBILLJIEHHBIX [PeANPUSATHIA?

52. C ucnonb3oBaHueM, KAKMX COOTHOLLIEHUM MPOBOJUTCS paCYeTHBIM aHa/In3 SHepreTUYeCKux
OasaHCOB?

53. Kaknm 06pa3oM MOXXHO paccuuTath 3¢ (eKT OT peanr3aljiy OpraHn3aljiOHHO-TEXHIUECKUX
Meponipustuii (OTM)?

54. I1puBeuTe KnaccrpuUKalo HOPM Pacxo/a TOIJIMBHO-3HepreTUYeCKUX pecypCoB.

55. C ucronb3oBaHWeM, KAKMX COOTHOLLEHUM MPOU3BOJUTCS pacueT HOPM pacxo/a TOIIMBHO-
SHepreTUYeCKUX pecypcos?

56. Kakue Bcriomorare/ibHble KPUTEPUX TTPUMEHSIFOTCS [IJIs1 aHa/lvi3a SHeprorio/ib30BaHus?

57. Kak knaccupunupyrorcs OTM no skoHomun TOP?

58. Uto Takoe s3HepretTuyeckre oTxozbl? HazoBuTe UX TUIIBIL.

Oo0pa3sery 6uieTa K nepBoi py0e)KHO#M aTTecTanuu

I'PO3HEHCKUM I'OCYJAPCTBEHHBI HEGTAHON TEXHUYECKUY YHUBEPCUTET
VMHCTUTYT DHEPT'ETUKN
KA®EJPA "TEIUVIOTEXHUKA N TIPABJINKA"

BbuaerNe 1

ITepBasi pybexkHas aTTecTaus

,Z[I/ICL[I/IHIII/IHEIZ «3HEpI‘0C6EpE)KEHI/Ie B TEIIVIO3HEPreTukKe U TEI/iOTEXHO/IOTHH»

1 | Yem pasnuuarotcst TOL v TOC? Kakue sHepreTrueckue yCTaHOBKM BbI ellje 3HaeTe?

2 | Yrto Takoe KOFE‘HepaL[I/IH? HazoBute BHbI KOT€HepALIMOHHBIX CUCTEM.

3 | Kak noBeicuTh 3()(h)eKTHBHOCTB MCI0/Ib30BaHUS [I€PBUUHOW SHEPryU TOMJIMBA MPU




BBIPAOOTKE 37IeKTPUUYECKOMN SHEPTrum’?

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

7.1.2 Bonipochbl KO BTOPOU py0exHo# aTTeCTal[uM:

1. Uro Takoe BOP? Kak onu knaccuduiipytorcs? Kakum rmapaMmeTpoMm oripefiensieTcst
SHepreTUYeCKUM MOTeHI[hal KaXKJoro u3 Bu08 BOP?

2. Kak paccuuTath yaenbHbIi U 001muii Beixog BOP?

3. Kak oLieHUTh 5KOHOMMIO TOILIMBA 3@ CUeT WCM0JIb30BaHUs TeryioBbix BOP win roprourx BOP?
4. Kakue yCTpoWCTBa NPUMEHSIFOTCS [/1s1 YTAIM3aLUU IPeBECHBIX OTXO0/I0B C Le/IbI0 TTOTyYeHUst
SHepruu?

5. [IpuBejTe TEXHOIOTHYECKYIO CXeMY YTUIM3ALUM IPeBECHBIX OTXO0/I0B C 1e/IbI0 MOTy4YeHust
SHEepruu.

6. Kakyto posib UrparoT TeryiooOMeHHbIe anraparhl B SHeprocoepexeHun?

7. [IpuBeauTe TIpUMep HUCM0J/Ib30BaHUS TeIIoBbIx BOP.

8. C moMOII[bI0 KaKUX YCTPOUCTB YTHUIU3UPYIOTCS BOP M30bITOUHOTO /IaBIeHUS?

9. [Ins yero npeAHa3HaueHbl TpaHCPOpPMaTOPhI Teruia? Ha30BHUTe UX THUIIBL.

10. Kakue rapameTphl XapakTepu3ytoT 3QdeKTUBHOCTb TeIJIOBOT0 Hacoca, X0JIOAUILHOU MaIlIMHbI U
KOMOWHUPOBAHHOTO TpaHC(hopMaTopa Tervia?

11. O6BsicHUTE MPUHLIUAIT pabOThI KOMITIPECCHOHHOTO TpaHC(hopMaTopa Teria.

12. KakoB ripuHIuIT paboTel abcopbijoHHOTr0 TpaHcdopMaTopa Teria?

13. O6BsiICHUTE MPUHLIUTT pabOTHI aICOPOIIMOHHOTO TpaHChOopMaTopa Teruia.

14. TlpuBeuTe TIpUMeEPbI UCII0B30BaHUs TPaHC(HOPMATOPOB Terl/a.

15. Urto Takoe cBeTOBas oTAauva? st Kakux Liesier MpUMeHsIeTCsl 3TOT mapaMeTp?

16. [1epeuncinTe U3BeCTHbIE UCTOUYHMKU OCBeLLleHHs U Ha30BUTE UX CBETOOT/Auy.

17. Kakue MepoTpUsTHS IMO3BOJISTIOT CHU3UTD TIOTPeO/IeHHe 37IEKTPOIHEPT UM Ha OCBeljeHe?

18. Ha3oBuTe BU/IbI 371EKTPOIIPHUBO/IOB.

19. Kakue MepompusTHS MO3BOJISIIOT CHU3HUTD TIOTPeO/IeHHe SHEPTHU 3JIEKTPONIPHUBOIaMU?

20. Kakue criocoObl peryMpoBaHusi TIPOU3BOJUTETEHOCTH LIeHTPOOEXKHBIX MeXaHU3MOB
UCTO/b3YI0TCsA? Kakue U3 HUX MO3BOJISIOT JOCTUYb MaKCUMAa/TbHOTO CHYDKEHHS TTOTpebieHust
371eKTPOSHepPrumn?

21. Kakue MepornpusiTys MPUBOJAT K SKOHOMUHW SHEPTUHU B 3/IEKTPOTEPMUUECKUX YCTaHOBKAX?
22. Kak 00uThCsl CHU>KeHUs TTOTpeb/ieHrst 3/1eKTPO3HEPTHH MPU UCTI0Ib30BAaHUN ObITOBBIX
3JIEKTPOIIUT, XOJIOAWUTbHUKOB, ITbUIECOCOB?

23. Ha3oBuTe ZiBa HampaB/ieHUst 3HeprocbepekeHust B CTPOUTETbCTBE, CIIOCOOCTBYOIIIE
YMEHBIIIEHHIO TIOTPeO/IeHNS TETIOThI B 3[aHHUSIX.

24. Yto faet yTeryieHHe OrpakAaroIlix KOHCTPYKIMM 31aHuii? Kakum oOpa3oM oHO
OCYILIeCTB/IIeTCS?

25. KakuM 06pa3omM MOXXHO CHU3UTh TIOTEPH TeTIJIOThI Uepe3 OKHa?

26. Uto Takoe uH(pUILTpaLvs Bo3ayxa? Ha3oBuTe rpesiesibHO JOMYCTUMOe 3HaueHue Ko3dduiirieHTa
MH(UIbTpaLMY BO3AyXa.

27. Kak paccuvrarh MOTepU TEIJIOThI Yepe3 OrpaXk/ieHus 34aHuM?

28. B ueM 3ak/ir0uaeTCsi MOJiePHU3ALIUS CUCTeM OTOIJIeHHsI 3[JaHUM, HarlpaB/ieHHasl Ha YMeHbIIeHUe
TeryonoTpebeHuns?

29. 3aueM He0OXOIMM KOHTPOJIb 1 yUeT SHEPTOPecypCoB?

30. Kakuie MeTO/bI UCITIO/TB3YIOTCS /151 OTIpe/ie/IeHus KOJIMYeCTBa MoTpeb/1sieMoro TOTuiuBa?

31. KakuM 06pa3oM MO>XXHO U3MepPUTh KOJIMUeCTBO MOTpPeb/isieMoi TerioThl?

32. C 1oMoI11[b10, KaKuX TPUO0OPOB MOYKHO U3MEPUThL TeMIiepaTypy? Kak oHU yCTpOeHbI U KaKOB
TIPUHLIAIT UX pabOThI?

33. Kakuie mprOOpbI UCIOJB3YIOTCS [J1s U3MEPEHUs pacxo/ia TeIIoHOCHTe Is1? KakoB MPUHIIUTT KX
paboThI?

34. Yro Takoe nHdpakpacHasi Tepmorpacusi? I'1e oHa npumMeHsieTcs?



35. C nmoMo11[p10 KakKMX MPUOOPOB OCYIIECTB/ISIETCS YUeT 37eKTPUYeCKO SJHePrun?

36. Kakue 3/1eKTpOCUeTUMKY NPe/IIOUYTUTe/IbHEeN UCTI0Tb30BaTh?

37. Kak paboTtaeT 3aMKHyTast CICTeMa aBTOMaTHUeCKOT0 peryTMpOBaHUs?

38. B uem oT/IMUMe pa30MKHYTOM CUCTeMBbI PETYIMPOBAHUS OT 3aMKHYTOW?

39. INosichuTe 0COOEHHOCTH KaueCTBEHHOTO M KOIMYeCTBEHHOT'0 MEeTO/IOB Pery/IMPOBaHus B CCTEMe
TeryIocCHabKeHUs.

40. 15151 yero CyIy>KUT TePMOCTaTUPYOIIWi BeHTH/IH? Kak oH paboTtaet?

41. Kakue ObIBAIOT TUITbI MTHBECTULIMOHHBIX MIPOEKTOR?

42. TIpuBesuTe K/1aCCU(PUKALIMIO IPOEKTHBIX PeLleHnH.

43. Yto Takoe Gu3HeC-TI/IaH MPOeKTa’?

44. lavite orpefiesieHUe NMPOEKTHBIX PUCKOB.

45. Kak 1poBoUTCSsl aHa/v3 IPOEKTHBIX PUCKOB?

46. Kakue crioco0Ob! CH)KeHHSI THBECTULIMOHHBIX PUCKOB BbI 3HaeTe?

47. Ilepeuncivte MeTO/bl OLIEHKH UHBECTHULIMOHHBIX ITPOEKTOB (MepeueHb, MpaBy/ia MPUHATHS
peLleHNi).

48. Kakuie MeTO/ibl OL|eHKM MHBECTULIMOHHOW CTOMMOCTH MPOEKTOB OTHOCATCS K YIPOLLIEHHBIM
MeTozam?

49. Kakue MeTo/ibl OL|eHKM MHBECTULIMOHHOW CTOMMOCTH MPOEKTOB Ha3bIBalOTCS MeTOaMu
JIMICKOHTUPOBAHHOI'O ITOTOKA [JeHEe)KHBIX CPeJiCTB?

50. Kak nprHUMaroTCsl MHBeCTULIMOHHBIE PellleHts B Cjlyyae «B3ahMOMCKI/IIOYaroIUX» IIPOEKTOB?
51. KakoBa nocjeZjoBaTe/IbHOCTb 3a/lau SHEePreTUYeCcKoro rjaaHupoBaHus?

52. Kakue TpeO0BaHUs MPeIbsBSIOTCS K (HOPMUPOBaHUIO MHPOPMAIIMOHHOM 06a3bl U 6a3ucHOMY
roay?

53. KakoBa nocseZjoBaTe/IbHOCTb 111ar0B COCTaB/IeHUsI SHEPTeTUUeCKOro I1/1aHa IPOMBILLIIEHHOTO
npeAnpUusaTUa?

54. KakoBo 3HaueHWe MH(POPMaLIMOHHOTO 0becrieueHus: B 00/1aCTH SHeprocoepekeHus?

55. Hapucyiite cxeMy CTPYKTYpbl MHOTOCTYIIEHYAaTOr0 00y4YeHusl 1 TIepero/irOTOBKH KaJJpoB B
obsiacTu 3HeprocbeperkeHus..

56. Kakue nHdopMalioHHbIe CHCTeMBbI B 00/1aCTH SHeprocOepeskeHNst Bbl 3HaeTe? KakoB MpUHLMI
VX (YHKLIMOHUPOBaHUs?

57. Kakue MeTo/[bl CTUMY/TMPOBaHMUs SHeprocbepe)xeHust UCTIOMb3YIOTCS 3a pybexxom?

Oo0pa3sery 6ueTa Ko BTOPOH Py0e)XHO# aTTecTauu

MPO3HEHCKUW TOCYOAPCTBEHHbLIN HEOTAHOWN TEXHUYECKNW YHUBEPCUTET
NHCTUTYT SHEPTETUKW
KAOEOPA "TEMNOTEXHUKA N TUOPABJINKA"

bunerNe 1

Bropasg pyOeskHas aTTecTarus

OucipnvHa: «JHeprocoepe)xeHue B TEIJIOIHEPreTHKE U TeIVIOTeXHOIOTHH»

1 | Kakue MeTo/bl UCIIO/B3YIOTCS AJ151 OTpe/ie/ieHus KOIM4eCTBa oTpeb/1sieMoro TOriuBa?

2 | 3aueM HEOOXOAWM KOHTPOJIb M YUET SHEPropecypCcoB?

3 | B uem 3aktouaeTcsi MOJiepHU3alisi CUCTeM OTOT/IeHUS 3/laHUM, HarpaB/ieHHas Ha
yMeHbIIIeHHe TerIonoTpebsieHus ?

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




7.2. Borpocsl K 3aueTy mo JUCHHIUIMHe «JHeprocoepe)xeHune B TelI09HEPreTHKe
U TeIIOTeXHOJ/IOTHI»:

. Kak B3anMoCBs13aHbl YPOBEHb JKHM3HH 00111eCTBa ¥ KOMMYeCTBO MOTpebsieMoi SHeprum?

. [aiiTe onpefiesieHye IOHATUI SHEPrys, SHEPreTUKa, SHepreTuYeckue pecypchl.

. Kakue Bu/ibI 5Hepruy n3BeCTHbI, KaK OLIeHUBAeTCs ee KaueCTBO?

. Uto BK/IIOUaeT B cebsi MOHsTHE SHeprocOepekeHue?

. UTo noHuMaroT 1oz, 3peKTUBHBIM HUCIIO/Ib30BAHNEM SHEPrUU?

. UeM 0T/INYarOTCSl aKTUBHBIE U TTAaCCUBHBIE METO/bI SHeprocoepexeHust?

. UTo 03HauaeT npsmas U KOCBeHHast 5KOHOMUS SHePTUU?

. Ilepeunciure 060061IeHHBIE (HaKTOPLI SHEPTreTUYEeCKOM 6e30MacHOCTH SKOHOMUKH.

. Kak Ha3pIBalOTCS yCTPOMCTBA /JIs1 CKUTAHUS TOIIMBA U KaK OHU KJ1aCCU(PULUPYHOTCS?

10. Ha3oBuTe coCTaB/IsIFOIIME TETJIOBOTO DajlaHCa TOTIKH.

11. KakoBa 0cO6€HHOCTb C’KUTaHMsI TOT/IMBA B C/I0EBBIX TOMKax? KakoBa 0COGEHHOCTh CXKUTAHUS
TOIJIMBA B (paKe/bHBIX TOMKax? Kakue BU/bl TOM/IMBA B HUX MOXKHO CKUTaTh?

12. Kak pabotaeT sijepHbiii peaktop? Kakue rporjeccsl B HeM peanu3yrTcs?

13. Kakumu Ko/1MueCTBeHHBIMU [TapaMeTpaMu XapakTepu3yroTcs Tonku? 1o kakum gopmysiaM ux
MO)XHO pacCUuTaTh?

14. TTIpyHaJ/1e;KHOCTBIO KaKKX arperaToB, yCTAHOBOK M YCTPOMCTB SIB/SIFOTCS] TOIIKU?

15. YeM 0T/1M4arOTCS KOTe/IbHbIE YCTAHOBKY OT IIPOMBILLIEHHBIX ITeYei?

16. 3a cueT uero MOXXHO JJOOUTHCS B KOTE/IbHBIX YCTaHOBKaX M Teuax 6osiee 3pQeKTHBHOTO
VICITI0/Ib30BaHNs ITIePBUYHOMN SHEPrUy TOIIMBA?

17. Yem pazmuuarorcs TOLl u TOC? Kakue sHepreTrueckrie yCTaHOBKU BhI ellle 3HaeTe?

18. Yto Takoe koreHepauysa? Ha3oBuTre BH/bI KOTeHepaLJMOHHBIX CUCTEM.

19. Kak noBbIcUTh 3(p(peKTHBHOCTD MCIO/Ib30BaHUsI TEPBUUHONM SHEpPTryy TOIUIMBA MPHU BbIpAaOOTKe
3JIEKTPUYeCKOU SHeprumn?

20. [1ns1 KaKuX Liejiel UCMo/b3yHTCS IpapUKy TEIJIOBBIX U 3/IeKTPUUeCKHX Harpy3oK? HasoBure
BH/Ibl TPA(PMKOB Harpys3ok.

21. Kakoga crierjuduueckasi 0c00eHHOCTh BO30OHOB/ISIEMBIX UCTOUHUKOB SHEPTUH?

22. Yem obycoBieHa HEOOXOAMMOCTh Pa3BUTHS SHEPTeTHKH HAa OCHOBE BO30OHOB/ISIEMBIX
HWCTOYHUKOB?

23. Kak oLleHUTh MOoTeHLal TUApO3Hepruun?

24. 3aueM Hy)KHa 1uioTvMHaA Ha ['OC?

25. Kakue Buzibl THApOTYpOVH BbI 3HaeTe? T1osicHUTe IPUHIUI UX pabOTHI.

26. Kakue BH/Ibl COJTHEYHOTO MU3/TyUeHUs Bbl 3HaeTe?

27. J1ns KaKuX Liejier UCIo/b3yeTC sl COJIHeYHast SHeprus?

28. Kakue yCcTpoliCcTBa IPUMEHSIOTCS [i/1s IpYUeMa U YTUIM3alui COTHEYHOW SHEPruu?

29. KakoB NpHHIIMII TPSIMOTO TTPeo0pa30BaHusi COJTHEYHOM SHEPTUU B 3/IEKTPUUECKYHO?

30. Kakue cucTeMbl COJTHEYHOTO OTOT/IeHHUsI Bbl 3HaeTe? [TosicHUTe MPUHLIMI UX paboThI.

31. Ha Kakux MpUHLMIIaX OCHOBAHO aKKyMYJ/IMpOBaHUe SHePruu?

32. 3aueM He0OXOJUMO aKKyMY/IMPOBaHWE SHEPTHUU B SHEPTeTHKe?

33. [1g Kakux Liesiel UCIIob3yeTCsl BOAOPO/, B SHepreTuke?

34. Yro aeT KOMOMHUPOBAHHOE UCTIOIb30BaHNE BO30OHOB/ISIEMbIX UICTOUHUKOB SHEPTUU U
aKKyMYJIATOPOB SHEPrUU?

35. TlpuBeuTe cxeMy KOMOMHUPOBAHHOTO MCII0/Ib30BaHUS BO30OHOB/ISIEMBIX UCTOUHUKOB SHEPTUH.
36. Kakium 00pa3oM TpaHCIIOPTUPYIOTCS TBep/ible, KU/KHe U ra3000pa3Hble TOIUINBA?

37. Uto B/UsieT Ha 3aTpaThl SHEPTUM TP TepPeMeILeHUH >KUIKOTO WA Ta3000pa3Horo
SHEProHOCUTe/IA?

38. Kakue TexHMUeCKHe 37IeMeHTbl M YCTPOMCTBA BK/IIOUaeT CUCTeMa TersIoCHa0KeHus1?

OO UT A WN -



39. C noMol1b0 KaKUX MEPOIPUSATHI MOXKHO MOBBICUThH 3()()eKTUBHOCTh Mepe/jaud TeryIoThl OT
HCTOYHMKA K TIOTPeOUTe TI0?

40. Kakum napameTpoMm onpegesnsieTcs 3(pQeKTUBHOCTb Nepejaur 3/1eKTpUYeCKOl SHePruu U
rnoyemy?

41. Urto Takoe aKTHBHasl, peakTUBHasl U 3(p(heKTHBHAsI MOIIHOCTHU B LieNsIX [lepeMeHHOr0
3/1eKTPUUeCKOro TOKa?

42. Kak MOXXHO KOMIIEHCUPOBATh PeaKTUBHYH MOILIHOCTb?

43. Kakuve anbTepHaTUBHbIE METO/bI [IPUMEHSFOTCS [J1s1 CHUKEHUS TI0Tepb SHePTUU B JIMHUAX
371eKTporiepeauyn?

44. VICTOYHUKOM KaKVX BpeZiHbIX BellleCTB, IOCTYMNAaLKX B aTMOC(epy, SBISIOTCS SHepreTuyecKue
00BeKTHI?

45. 3a cueT KaKuxX MepOIpUSTHIA MOXXHO YMEHBILIUTD TIOTpeb/ieHre OpraHuuecKoro TOTIMBa?
46. B ueMm nposiB/sieTCst BO3/IeHCTBHE BpeJHBIX BEIOPOCOB Ha OKPY’KAOILYI0 Cpefy?

47.Yto Takoe apHUKOBBIM 3P ¢eKT?

48. KakoBO 3HaueHue 030HOBOIO CJIOS U1 JKU3HeAesTeIbHOCTUA Ha 3emiie?

49. KakoBbI 1|e/T1 MU MeTO/bl SHEPreTUUeCcKoro ayura?

50. ITpuBeuTe KnaccuuKaro SHepreTHYeCcKuX 06anaHCoB 10 BUAY U 1ieJIeBOMY Ha3HaUeHHIO.
51. Kakue BOIPOCHI [JO/KHBI OBITH OTPa’KeHBbI [IjIs COCTAB/IeHUs YHEPre THUeCKUX OaaHCOB
TIPOMBIILIJIEHHBIX [TPeNPUATHI?

52. C ucrnonb30BaHWEM KaKUX COOTHOIIEHUM NMPOBOAUTCSI PACUeTHBIN aHa/Iu3 SHepreTHYeCcKnx
banaHcoB?

53. Kakum o6pa3oM MOXKHO paccurTath 3¢ (heKT OT peann3aliii OpraHU3al[uOHHO-TeXHUUeCKUX
Meponpustui (OTM)?

54. TlpuBeuTe Kaccu(pUKaLMiO HOPM pacxo/ia TOIJIMBHO-3HePreTHYeCKUX PeCypCoB.

55. C ucnonb3oBaHWeM KaKMX COOTHOLLIEHUM NPOU3BOAUTCS pacueT HOPM pacxoza TOIUIMBHO-
SHepreTUYeCKUX pecypcoB?

56. Kakue Bcriomorare/ibHble KPUTEpUU NPUMEHSIOTCA /I aHa/Iv3a SHeprorno/ib30BaHus?

57. Kak knaccuduuupyrorcs OTM 1o skoHomuun TOP?

58. Uro Takoe 3HepreTueckue oTxoAbl? HazoBure ux TUIBIL.

59. Uro Takoe BOP? Kak oHu Knaccupuuypyrorca? Kakum napameTpom orpejiensieTcs
SHepreTUYeCKU MOTeHLMas KaKgoro us sujos BOP?

60. Kak paccuuTaTh yZe/bHbIN U 001111 Bbixog BOP?

61. Kak oLleHUTh 5KOHOMMUIO TOI/IMBA 3a CUeT UCII0/Ib30BaHUs TerioBbiXx BOP unu roprounx BOP?
62. Kakure ycTpolicTBa IPUMEHSIOTCS [/1s1 YyTUIW3aLUU JpPEeBECHBIX OTXOZO0B C LIeJIbI0 MOTy4YeHUs
SHepruu?

63. IIpuBeuTe TEXHOIOTUYECKYIO CXeMy YTH/IM3alUM peBeCHbIX OTXO0B C Lie/IbI0 IT0/TyYeHusI
SHepruu.

64. Kakyto posib UrparoT TeryiooOMeHHbIe arrapaTthbl B 3HeprocoepexeHuu?

65. IIpuBeuTe npyMep UCIO/Ib30BaHUA TEIJIOBLIX BOP.

66. C MOMOIIIbI0 KAKKX YCTPOUCTB YTUIU3UPYIOTCSE BOP M30BITOUHOTO /1aB/eHus?

67. [1151 yero npeZiHa3HaueHb! TpaHC(OpMaTOPhI Tersia? Ha3oBUTe UX TUIIBIL.

68. Kakue mapameTpbl XapakTepu3yrT 3 (eKTUBHOCTh TEMJIOBOI'O HACcOCa, XOJI0JUIbHON MallluHbI U
KOMOMHHMPOBaHHOTO TpaHcdopmaropa Teria?

69. O6BsicHUTE TIPUHLIMTT pabOThI KOMITPECCUOHHOTO TpaHC(opmaropa Teria.

70. KaxkoB npuHLun paboTs! abcopOroHHOro TpaHchopmaropa Teria?

71. OOBsiCHUTE TIPUHLIMIT PAaOOTHI aZiCOPOIIMOHHOT0 TpaHChopMaTopa Teria.

72. IlpyBeauiTe MpUMephl UCTOIb30BaHUS TPAHC(OPMATOPOB Teria.

73. UTo Takoe cBeTOBasi oTjava? [/isi Kakux Liejiel IpuMeHsieTCsl 3TOT apameTp?

74. IlepeunciviTe W3BeCTHbIe UCTOUHUKU OCBeLeHMs U Ha30BUTe UX CBeTOOTJauy.

75. Kakvie MeponpusiTHs TIO3BOJISIFOT CHU3UTH MOTPeOJieHre 3/1IeKTPOIHEPTUH Ha OCBelleHre?
76. Ha3zoBuTe BHU/IbI 3/IeKTPOIIPUBO/IOB.

77. Kakvie MepOTpUsITUs TIO3BOJISIFOT CHU3UTH MOTPe0/ieHre SHePIUU 3/IeKTPOITPUBOJaMU?

78. Kakue criocobbl perynvpoBaHus POM3BOJUTENbHOCTH LEHTPOOEKHBIX MeXaHU3MOB
WCTo/b3yTCsA? Kakue U3 HUX MO3BOJISIFOT JOCTUYb MaKCMMa/IbHOT'O CHUKeHUs TToTpebieHust



3/1eKTPO3HepPIrun?

79. Kakue MepornpusaTis IIPUBOJAAT K SKOHOMUU SHEepPruM B 3/1eKTPOTePMUYECKUX YCTaHOBKaXx?
80. Kak 100uTbCs1 CHIDKeHHSI TTOTpeb/IeHrsT 371eKTPO3HePI Y TIPH UCTI0/Ib30BaHNH OBITOBBIX
3/1eKTPOILIUT, XOJI0JU/IbHUKOB, IbIJIECOCOB?

81. Ha3oBuTe /iBa HaripaB/ieHus SHeprocOepe’keHNsi B CTPOMTENbCTBE, CIIOCOOCTBYIOIIe
YMEHbILIEHUIO TIOTPe0IeHUs TETIOTHI B 3/JaHUSIX.

82. Uto faet yTerieHre Orpakaromiyux KOHCTPYKLKH 31aHmii? Kakrm o6pa3oM oHO
OCYILLIeCTB/IIeTCS?

83. Kakum 00pa3oM MO)KHO CHU3UTb TIOTEPH TEIJIOTHI uepe3 OKHa?

84. Uto Takoe nH(uUIbTpauys Bo3gyxa? HazoBuTe npezenbHO JOMYCTUMOe 3HaueHue Ko3dduiiieHTa
MHOUIBTPALMU BO3yXa.

85. Kak paccuuTaTh oTepy TeM/IOThI Yepe3 OrpakeHus 34aHun?

86. B ueMm 3akrouaeTcst MOZlepPHUA3ALMS CUCTeM OTOIUIeHUS 3[JaH1M, HalrlpaB/IeHHasl Ha YMeHbIIeHue
TeryonoTpeb/ieHus?

87. 3aueM He0OX0/IMM KOHTPOJIb M yUeT SHEPropeCcypCoB?

88. Kakue MeTozibl UCII0/Ib3YIOTCS /151 OTIpe/ie/ieH st KOJIMuecTBa roTpeb/isieMoro TomniiBa?

89. Kakum 00pa3oM MOXHO M3MepUTh KOJIMYeCTBO MOTPeOIsieMOoi TeToThI?

90. C nomoI1Ibi0, KakKix MpUO0POB MOKHO U3MEPUTh TeMriepaTypy? Kak OHU yCTPOeHBI ¥ KaKOB
MIPUHLIUI UX paboThI?

91. Kakue ripubopbl UCII0/IB3YIOTCS /I U3MePeHus pacxo/a TeryioHocuTesist? KakoB MpUHLIUI UX
paboTsI?

92. Uto Takoe nH(ppakpacHas Tepmorpadus? ['ne oHa npumeHsiercs?

93. C nomoI1bio KakKux MprUOOPOB OCYIIeCTBIISETCS YUeT 3/1eKTPUUeCKO SHeprum?

94. Kakue 3/1eKTPOCUeTUYUKH MPeANIOUYTUTE/TbHEN UCIT0/Ib30BaTh?

95. Kak paboTaeT 3aMKHyTasi CUCTeMa aBTOMAaTHYeCKOTr0 PeryIMpoBaHus?

96. B ueM oT/IMUMe Pa30MKHYTOM CUCTEMbI Per'y/IMPOBaHUS OT 3aMKHYTOU?

97. INosicHauTe 0CO6€HHOCTH KaueCTBEHHOTO Y KOJTMYeCTBEHHOTO METO/I0B Pery/IMPOBaHKs B CUCTEME
TeryI0CHabKeHUs.

98. [lnst yero C/Iy)KUT TEPMOCTaTUPYIOIIMI BeHTU/b? Kak oH paboraet?

99. Kakue ObIBAlOT THITbI MHBECTULIMOHHBIX TTPOEKTOB?

100. ITpuBeuTe KnaccupuUKaL|io MPOEKTHBIX pelleHrH.

101. Yto Takoe Gu3Hec-T/IaH TIPOeKTa?

102. Javite onpefiesieHr e IIPOEKTHBIX PUCKOB.

103. Kak npoBOJuTCsl aHa/u3 NPOEKTHBIX PUCKOB?

104. Kakue criocoObl CHIKeHHSI MTHBECTULIMOHHBIX PUCKOB BbI 3HaeTe?

105. ITepeunciuTe MeTO/bI OLIEHKW MHBECTULMOHHBIX IIPOEKTOB (TiepeyeHb, NpaBuiia NPUHATHS
peLLeHNi).

106. Kakvie meTo/ bl OLIeHKM UHBECTULIMOHHOM CTOMMOCTU MPOEKTOB OTHOCSITCS K YIIPOLL€HHbIM
MeTo1aM?

107. Kakvie meTO/ bl OLIeHKM UHBECTULIMOHHOM CTOMMOCTH MPOEKTOB Ha3bIBAIOTCSl METOJAMH
JIMICKOHTUPOBAHHOI'O ITOTOKA [JeHEe)KHBIX CPeJiCTB?

108. Kak npyHUMaroTCs MHBECTULIMOHHbIE PellleHUs B C/lyvae «B3auMOWCK/IIYatoIUX» IIPOEKTOB?
109. KakoBa mnoc/ie0BaTe/IbHOCTh 33,4 SHePreTUUeCcKoro rjiaHupoBaHusA?

110. Kakue TpeboBaHus NPebsBISIOTCS K (POPMUPOBaHHIO MHPOPMAIIMOHHOM 6a3bl U 6a3ucHOMy
roay?

111. KakoBa noc/ie0BaTe/IbHOCTH L11ar0B COCTaBJ/IeHHs] SHepreTUYeCKOoro IjiaHa [POMBILLJIEHHOT 0
npeAnpUsaTUa?

112. KakoBo 3HaueHue UH(GOpMaI[MoHHOTO 0becrieueHust B 00/1aCTH SHEProcOepe)keHus?

113. Hapucy¥ite cxeMy CTPYKTYPbl MHOTOCTYTIEHYaTOr0 00yueHHs 1 IeperoAroToBKHU KaZipoB B
obsiacty 3HeprocbeperkeHus..

114. Kakue nH(opMalLMOHHBIE CUCTeMBI B 00/1aCTH S3HeprocOepeskeHus Bl 3HaeTe? KakoB NMpUHIIAT
VX (PYHKLIMOHUPOBaHUs?

115. Kakue MeTo/[pl CTUMY/IMPOBaHHs SHeprocbepe)xeHust UCTIONb3YIOTCS 3a pyOexxom?



OoOpa3ser On/ieTa K 3a4eTy IO JUCIUIUIHHE

T'PO3HEHCKNI TOCYIAPCTBEHHBIV HE®TAHOM TEXHUUYECKU YHUBEPCUTET
WHCTUTYT SHEPI'ETUKUA
KA®EJIPA "TEIIJIOTEXHUKA U I'I/IPAB/IMKA"

IuciumuiiHa  «JHeprocoepe)xeHHe B TeIJI03HEPreTHKe U
TeI/IOTeXHO/IOTUN»

CemecTtp - 6

I'pynna TIC-21, D0I1-21

Kaprouka Ne 1

1. | Kakue criocobbl peryimpoBaHust TPOU3BOIUTETEHOCTH LIEHTPOOEXKHBIX MeXaHU3MOB
rcrnonb3ytorcs? Kakue U3 HUX MO3BOJISIIOT JOCTUYh MAaKCUMa/IbHOT'O CHKEHUS
noTpe0IeHusT 3/IeKTPOIHEPTUU?

2. | Kakue aibTepHaTUBHBIE METO/bI TIPUMEHSTFOTCS /IJIsl CHUKEHUS TIOT€Pb SHEPTUH B JIMHUSIX
3/IeKTporepeaun?

3. | Kakue MeTo/bl OLIeHKM UHBECTULIMOHHOM CTOMMOCTH TTPOEKTOB OTHOCSITCS K YIIPOILLIeHHbIM
MeToZlaM?

3aB. Kadepoii
«TerioTexHUKa U FUpaB/IKa» P.A-B. Typnyes

7.3 TeKyl[ui KOHTPOJIb

Bonpockl K mpakTHYeCcKUM padotam

1. C Kakoii Llesibio CO3/laHa ToCyjapCTBeHHas MHPOpMaLMoHHas crucTemMa B 001acTi
3HeprocoepeKeHus ¥ yBeTMUeHHUs] IHepreTuuecKou 3(hPpeKTUBHOCTH TIPOH3BO/ICTBA?

2. Yto Takoe sHeproMeHe/i>xMeHT? Ha3oBUTe ero OCHOBHbIE (DYHKLIMU.

3. UTo Takoe 3HeproayuT 1 Kakue BU/bl SHeproayAura CyLeCcTByOT?

4. Yro nipeAcrapssieT co00i IHepreTUUeCKUii MacrnopT 06beKTa U Kakve pas/iesibl OH CO/IePKUT?
5. Kakue uCcTOYHMKY (PMHAHCHPOBAHKS POEKTOB SHeprocbepexeHust CyIieCTBYIOT?

6. KakoBa ocHOBHas 11e/1b ITporiecca yrpaBJ/ieHus SHeprocoepeskeHreM?

7. Kak MOKHO OpraHu30Barth MpOLiecc yrpaByieHust S3HeprocoepexxeHueM y oTpeduTess?




8. UTo Takoe 3HeprocepBUCHbIe YCIyru? VIX mprMepHbIi IlepeyeHb.
9. Kakuve BapuaHThl (priHAHCUPOBAHUS SHEPIrOCEPBUCHBIX KOHTPAKTOB CYILIECTBYIOT?
10. Yro Takoe peBOMbBEPHBIN (POHJ U KaK OH (DYHKLIMOHUPYET B MpoLiecce peaan3aliuy NpoeKTa

3HeprocoepexeHus ?



7.5 OnuvcaHve moka3aTesied U KpUTepueB OLIeHWBAHUSI KOMIETEeHLIMM Ha pa3/IMuHbIX 3Tarax UX (POpMUPOBaHUS, OMUCAHUE
LIKAaJIbl OLIeHUBaHUSI.

Taoauna 7
IInaHupyemble pe3y/ibTaTbl 0CBOEHHMS KOMIETeHIUU Kpurepuu oneHUBaHMsA pe3y/IbTaTOB 00yueHuUs!
meHee 41 6a/10B HaumenoBanue
(Hey/ 0B/IETBOPUTEJIb, 41-60 6a/10B 61-80 6a/110B 81-100 6as10B OLI€HOYHOI'0
HO) (YA0B/1IETBOPUTE/IBHO) (xopomo) (oT/IM4YHO) CpeAcCTBa
ITK-4 roTOBHOCTBIO K pa3paboTKe MepONpPUSITUN COOJIIO/IeHHUst HOPM pacxo/ia TOTUIMBA M BCeX BUJIOB SHEPTUH, TI0 SHEPro- u pecypcocbepexkenuro Ha OTT/]
3HATD: CdopmupoBaHHbIe, CdopmrpoBannbie  (Bompock! K
-MeTO/{bI [IONCKA, XPaHEeHHs, 06p abOTKI 1 HO cofiepyKaliye cHhCTeMaTU4ecKue MPaKTUUECKUM
OT/ie/IbHbIE TIPO6eTbI 3HAHUS 3aHATUSIM, TEMBI IS
aHanu3a MH(OopMalMy 13 pa3/InuHbIX UCTOUHUKOB
3HAHUA CaMOCTOSTE/ILHOTO

1 06a3 JJaHHBIX, MPE/ICTABJIAThL ee B TpeOyeMoM 3y YeHIS, TeMbI
(hopmaTe ¢ Ucnob30BaHeM UHGOPMAILIMOHHBIX, pedeparos, 710K/1ajoB.
KOMITBIOTEPHBIX U CeTeBbIX TeXHOJIOTUIA;
CTPYKTYDPY SHEPreTUKH CTPaHbI U aKTyalbHOCTh
paLMOHAMBbHOTO UCII0/Ib30BAHKUS
3HEepPropecypcos;

- SKOHOMUUeCKHe T0Ka3aTe/r OLeHKN
SHepreTuueckoi 3¢eKTUBHOCTH;
TepMoJuHaMuueckue Kputepuu 3¢ (heKTUBHOCTH dparMeHTapHbie
WCTIO/Tb30BaHUsI SHEPTUH; 3HaHUs

- HOPMaTHUBHO-3KCTTyaTalluOHHbIe
TeXHOJIOTHUeCKHe 3aTpaThl U TTOTePU TerJIOBOM
SHEepruM B TEIJIOBBIX CETSIX, HOPMHUPOBaHUE
noTpeOiIeHNsT SHEPrOpeCcypCOB 3IaHUSIMU U
COODPYKeHUsIMU;

- OCHOBHbIe 3HeprocOeperaroiye MeponpHUsTHs
[JJ1sI TIapOBBIX U BOJIOTPeHHBIX KOTJIOB B
TIPOU3BO/[CTBEHHBIX KOTe/TbHBIX.

Hemnonnble 3HaHuA




yMeTh:

- aHA/IM3UPOBATh HAYUHO-TEXHUYECKYHO
vH(OpMaIHio, B T. U. B 00/1aCTH
sHeprocoepekeHUsI U SHeProd3PheKTHBHOCTH
M3y4YaTh OTEUECTBEHHBIN U 3apy0eXXHbIN OTIBIT I10
TeMauKe JesiTe/TbHOCTH;

- y4acTBOBaTh B cOOpe U aHa/TU3€e UCXOJHBIX
JIAHHBIX /7151 IPOeKTUPOBaHUS OOBEKTOB U X
3/IEeMEeHTOB B COOTBETCTBUU C HOPMaTUBHOU
JIOKyMeHTal1el;

- BBITIOJTHATH PaOOTHI TI0 METPOJIOTHUECKOMY
obecrieueHHI0 ¥ TEXHUUECKOMY KOHTPOJIIO;
WCI0/1b30BaTh COBPEMEHHbIe MeTO/Ibl U3MepeHuH,
KOHTPOJIsI, UCTIITAHUM U yTIPaBJIeHHs] KaUeCTBOM;
PacCUMThIBATh TETJIOBbIE U MaTepUasbHbIe
6anaHChl 0OBEKTOB.

YacTtuuHble
yMeHUst

Hemno/nHbie yMeHusa

YMeHusl 1oJIHbIE,
JIOTTY CKaroTCsl
Hebo/IbIIIHe OLIHOKH

CcdopmupoBaHHbIe
yMeHus1




Bnapers: -HaBbIKaMU aHa/M3a JIMTepaTypbl U
HOPMaTMBHO-TIPABOBbIX aKTOB 10
paccMaTpuBaeMOM TeMaTHKe; MeTOJUKOU
TUIaHUPOBAaHUS SHepreTUUeCcKUx 06ce[oBaHNN U
TIpOBe/IeHNs1 SHepProay/iura, yyacTBOBaTh B
TIPOBeJIeHUH T1JIAHOBbBIX UCIBITAHUN
TeXHOJIOTUYeCKOro 000py/[0BaHMUS;

- MeToJjaMH pa3paboTKH M/IaHOB, TIPOTPaMM U
METOZVK BbITIOJTHEHUS] U3MepPeHU, UCTIBITaHUI U
KOHTPOJIsl, UHCTPYKLIMH TI0 SKCIITyaTalun
000pyI0BaHMS U APYTUX TEKCTOBBIX
VHCTPYMEHTOB, BXOJSIIUX B COCTaB
KOHCTPYKTOPCKOH M TEXHOJIOTHUYEeCKOU
JIOKyMeHTaL1y;

MeTOAMKaM{ OpraHu3alii MeTpOJIOrMUecKoro
obecrieueHust pa3pabOTKH, MPOU3BO/ICTBA,
WCTIbITaHUM, SKCIITyaTalliy U yTUIU3aLuY;
MeTO/laMy HOPMHUPOBaHUS pacxo/ja TOMIUBHO-
SHepreTUUeCcKrX pecypCcoB;

MeTO/laMH paL{iOHa/ILHOTO
SHEeproMcII0/Ib30BaHUs B CUCTeMax MPOM3BO/ICTBA
Y pacripeie/ieHUsi SHeProHOCUTeeN.

YacTruHoe BJajieHHe
HaBBIKaMHU

Hecucrematuueckoe
TprMeHeHYe HaBBIKOB

B cucrematuueckom
rpyUMeHeHUH HaBBIKOB
JIOTTy CKaroTCS
ripobesisl
3HAHUI

YcneliHoe u
CUCTEMATHUYeCKOoe
TpUMeHeHNe HaBbIKOB




8. Oco0eHHOCTH peaTH3aI[UH AUCHUIUTHHBI /I HHBA/IH/I0B U JIUI] C

OIr'paHUYE€HHbBIMHA BO3MOXHOCTAMMH 3/10POBbA

[n1s ocyiiecTBieHUs TIPOLIEAYP TeKYILero KOHTPOJISI YCIIeBaeMOCTH U TPOMEKYTOUHOM aTTecTalyu
oOyuaroruxcsi Co37aHbl (OHABI OLIEHOUHBIX CPE/CTB, a/alTUPOBaHHbIe IS WHBAMIOB W JIML C
OrpaHUYeHHBIMH BO3MO)KHOCTSIMH 37I0POBBSI M TTO3BOJISIFOLLHE OLIEHUTH JJOCTYDKEeHHe MU 3aIlJIAHUPOBAHHBIX B
OCHOBHOM 00pa3oBaTe/lbHOW TIpOrpaMMe pe3yJ/bTaTOB 00yueHWs W ypoBeHb C(HOPMHPOBAHHOCTH BCEX
KOMITeTeHLIMH, 3asBIeHHbIX B 0Opa3oBaTebHOM mporpamMe. dopMa npoBefieHUsT TeKYIe aTTecTaluu s
CTy/IeHTOB-VHBA/I/[OB YCTaHAB/IMBAEeTCsl C YUETOM WHAWBUAYalbHBIX TICUXO(H3UUECKUX 0cobeHHOCTe
(ycTHO, THMCbMeHHO Ha Oymare, THMCbMEHHO Ha KOMIbIOTepe, B ¢opMe TeCcTUpOBaHus U T.m.). [lpm
TECTUPOBAHWU /11 CIa00BUAIMX CTY/€HTOB HUCIOJB3YIOTCS (OH/BI OLIEHOUHBIX CPEACTB C YKPYITHEHHBIM
mpudpToM. Ha 23K3aMeH TIpUTJIAIIaeTCsl  COTMPOBOXK/AIOIIMEN, KOTOPBIM 00ecreunBaeT TeXHUUECKOe
COMpOBOXKJeHWe CTyAeHTy. [Ipy HeoOXOAUMOCTH CTYZeHTy-MHBalWAy IPeAOCTaB/sieTcsl [OTMOHUTeNTbHOe
BpeMsi /151 TOJTOTOBKU OTBeTa Ha 9K3aMeHe (11u 3auete). O6yuarolijyiecsi C orpaHUUeHHBIMU BO3MOKHOCTSIMU
370poBbsl M oOyuaroryiecss UHBaIWAbI 00ecrieunBalOTCs MevaTHbIMU M 371eKTPOHHBIMM 00pa3oBaTe/lbHbIMU
pecypcamu (Tporpammsbl, yuebGHble Tmocobusi AT caMOCTOATesNbHOM paboThl M T.J.) B ¢opmax,

adIITUPOBAHHBIX K OT'PaHUYEHKAM UX 310POBbsA U BOCIIPUATUA I/IH(i)OpMaI_H/II/II

1) JI71S1 THBa/IMZIOB M JIUL] C OTPaHUYeHHBIMU BO3MO>KHOCTSIMU 3[J0POBbSI IO 3PEHHIO:

- VISl CJIeNbIX: 33/laHUs [/ BBITIONIHEHUSI HAa CeMUHapax U MPaKTUYeCKUX 3aHATHSIX 0QOPMIISIOTCS
penbedHO-TOUeuHbIM 1IpUdTOM Bpaiinis vaM B BHAe 3/1IeKTPOHHOTO [JOKYMEHTA, AOCTYITHOTO C TIOMOILIbBIO
KOMITBIOTEPA CO CIeLHaJIM3UPOBAHHBIM TPOrPaMMHBIM obecrieueHreM JJis C/IeTbIX, 00 3auMThIBAIOTCS
aCCHCTEHTOM; TIMChbMeHHbIe 3aflaHusl BBITIOHSIOTCS Ha Oymare pesbedyHO-TOueuHbIM IiprdToM Bpaiins wm
Ha KOMITIOTEDE CO  CIeLMa/M3MPOBaHHbLIM TIPOTPAMMHBIM  obecriedyeHHeM [yl CJIenbIX 00
HA/IMKTOBBIBAIOTCSI  ACCHUCTEHTY; OOydYarOIUMCSl [/I  BBITIOJIHEHWS 3aflaHus TIpH  HeoOXOJUMOCTH
TMIPe/IOCTaB/ISIeTCS] KOMILIEKT MUCbMEHHBIX TPUHAJJIe)KHOCTe U Oymara s MmucbMa pesibeHO-TOUeuHbIM

mpucTom Bpaiins, KOMITBIOTEp €O Creljani3upOBaHHBIM IPOrPAMMHBIM 00ecriedeHreM Jijisi CTIeTIbIX;

- idA CJ'[aﬁOBI/I]]HH.[I/IXZ obecreurBaeTcs WHAVBHUYa/IbHOE DABHOMEPHOE€ OCBelleHHe HE MeHee 300
JIFOKC; 06y‘-IaI-OLL]I/IMCH AJid BBITIOJIHEHWA 3d[dHHWA TIPpU HEO6XOAHMOCTI/I MMpeaocCTaB/dAeTCd yBe/IM4yKrBaroliee
YCTpOﬁCTBO; BO3MOXXHO TaKXKe HCIOJIb30BaHHe COOCTBEHHBIX YBeIMUYNBAaOLIUX YCTpOﬁCTB; 3alaHusd [J1d

BLITIOJIHEHUST 3aiaHUN 0QOPMJISIFOTCSI YBeTMYeHHBIM LIPUGTOM;

2) J/1s1 ’HBJTU/IOB U JIUL] C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/J0POBbSI IO CIIYXY:
- A TIYXHX W o1abociapnmammx: obecrieunBaeTcss Haavyuve 3BYKOYCHU/IMBAOLEH arrapaTypbl
KOJUIEKTUBHOTO TI0/1b30BaHMs], TP He0OXOJUMOCTH O0YYaroI{UMCsl TPeZOCTaB/seTCsl 3BYKOYCH/IUBAIOLIIAs

arrnaparypa MHAVMBU/Ya/lbHOI'O 110/1b30BaHKs; [IPe/iOCTaB/IsSIOTCS YC/IYTU Cyp/loTIepeBOAUMKa;

- AJIA CJIeNnOorIyXux AOITyCKaeTCd MpUCyYTCTBUE dCCHUCTEeHTa, OKa3bIBakOIero yaiyru

TUGhI0CYpAOIIEPeBOAUNKA (TTOMUMO TPeOOBaHHUH, BBITIOJHAEMBIX COOTBETCTBEHHO /I/IS1 CJIETIBIX U TJIYXHUX);



3) JUISL JIAL] C TSDKEJIBIMU HapyIIeHWsMH peud, TJyXHX, C/1aboC/IbIamyX JeKUd U CeMHUHApHI,
TPOBO/IMMbBIE B YCTHOM (popMe, IPOBO/ISATCS B MUCbMEHHOW dopMe;

4) JJ1s1 NTHBAJIU/IOB U JIMIL] C OTPaHUUYeHHBIMUA BO3MOKHOCTSIMU 3/I0POBbsl, HMEIOIUX HaPYIIeHHs
OTOPHO-/IBUIaTe/ILHOr0 anmnapara:

- AJIs1 JIUL| C HapyILIeHWsIMU OTIOPHO-ZBUTaTe/IbHOTO arrapara, HapylleHUsMH JBUTraTe/IbHbIX (PyHKLMH
BEPXHUX KOHEUHOCTel WM OTCYTCTBHEM BEPXHHX KOHEUYHOCTel: NMUChbMeHHble 3aJjaHus BBITIOJIHSIOTCS Ha
KOMITbIOTEpEe CO CIeLjai3MpOBaHHbIM TPOrpaMMHBIM obecriedyeHHeM WM HaZMKTOBBIBAIOTCSl aCCUCTEHTY;
BBITIO/IHEHNE 33/laHWi (TecToB, KOHTPOJbHBIX paboT), MPOBOAMMBIE B MHUCbMEHHOM (hopme, MpPOBOAATCS B

yCTHOM (opMe TiyTeM Oripoca, bece/ibl ¢ 00yJaromMcst.

9. YueOHOo-MeTOJUUeCcKOe U HH(OPMaIIHOHHOE 00ecrieueHHe JUCI{HILTHHbI

1. MuTtpodanor C.B. SHeprocbepeskeHue B 3HepreTykKe [31eKTPOHHBINA pecypc]: yuebHoe
nocobue/ Murpodanos C.B., KunbmetbeBa O..— D1€KTPOH. TEKCTOBbIE JJaHHbIE.—
Open6Oypr: OpeHOyprckuii rocyapcTBeHHbINM yHUBepcuTeT, DBC ACB, 2015.— 127 c.
— Pexxum pocrymna: http://www.iprbookshop.ru/61431.html.— 3BC «IPRbooks».

2. Kiumoea I'.H. DHeprocbepesxeHre Ha TIPOMBIIITIEHHBIX TTPEATIPUATHUSIX [DMeKTPOHHbBIN
pecypc]: yue6HOe Ttocobue/ Knmumosa I'.H.— 31eKTpoH. TeKCTOBbIe JaHHbIe.— TOMCK:
Tomckuii monuTexHuueckui yuuepcuret, 2014.— 180 c.— Pexxum focTymna:
http://www.iprbookshop.ru/34743.html.— 3BC «IPRbooks»

3. Ymakos B.fI. CoBpeMeHHbIe TTPOOIeMBI 3/IEKTPOIHEPTeTHUKH [ DIeKTPOHHBIN pecypc]:
yuebHOe rocobue/ YiakoB B.fI.— DieKTpoH. TeKCToBbIe fAaHHbIe.— Tomck: ToMcKuii
Mo/IMTeXHUUeCKni yHuBepcutet, 2014.— 447 c.— Pexxum fgocTtyma:
http://www.iprbookshop.ru/34715.html.— 3BC «IPRbooks»

4. Boponun A.M. CoBpemeHHBIe TIPO0O/IEMBI TETIOTa30CHA0KEeHHsT HACeTIeHHBIX MECT U
TIpeAnpusATHiA [DneKTpoHHBIN pecypc]: yuebHoe ocobue (Kypc nekuuii)/ Boponun A.U.
— DJIeKTPOH. TeKCTOBbIe laHHble.— CtaBpornosib: CeBepo-KaBkasckuii (esjepanbHblii
yHuBepcureT, 2014.— 199 c.— Pexxum foctyna: http://www.iprbookshop.ru/63223.html.
— 3OBC «IPRbooks»

B) IHTepHeT-pecypchbl

twirpx.com>KommenTapuii ot 1 urons 2012>3HeprocbepeskeHuesJIekiyu

electrolibrary.info>OnekTpoHHbIeKHUTH>energo.htm

energy-saved.rwlektsii...energosberezheniya.html

rcree.rwstati. ..lekcii-po-yenergosberezheniyu.html

pandia.orgrtext/77/152/10672.php

QPRI

cotowa.ucoz.ruw>photo/lekcija...ehnergosberezheniju...

9.2 MeToauuecKue yKa3aHus 110 0CBOeHUI0 AuciuniuHbl ([TpunokeHue)
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10. MaTrepua/IbHO-TEXHHUECKOe 00ecreueHrue JUCIUTLTHHbBI

st obecrieueHnst OCBOEHHS AUCLIUIIMHBI HE0OX0JUMO Ha/IMure yaeOHOU ayIUTOprH, CHabKeHHOMH
MYJIbTUMeAUMHBIMA Cpe/ICTBaMU /ISl TIpeJCTaB/eHUs TIpe3eHTalyi JeK[UM U TioKa3a yueOHBIX
¢bunbMoB.

Knacc ¢ nepcoHanbHbIMU KOMITbIOTEpaMU [71s1 IPOBeJeHUs] TTPAKTUUeCKUX 3aHSITUM U BUPTYya/IbHBIX
nabopaTopHeIX pabor.

Yuebnasa aygutopus kadeapsr "T m I, Ne2-21, Nel-19° cHaGkeHHas My/IbTUMeJUAHBIMU
Cpe/iCTBaMH Ji/Is TIPe/ICTaB/IeHNsI TIpe3eHTali 1 TI0Ka3a Y4eOHbIX (pUIbMOB.

[TporpamMmMa cocTaBjieHa B COOTBeTCTBUM C TpeboBaHusiMu PI'OC U ¢ yyeToM peKOMeHJAaLUil I10
HaripasJieHuro0 MoAroToBKU 13.03.01 «TeryiosHepreTrka U TEM/IOTEXHUKAY.

11. Tono/stHeHUs ¥ U3MEHeHHUsI B paboueli IporpaMme Ha y4eOHbIN roj

HomonHeHys: 1 U3MeHeHHs1 B pabouue TporpamMMbl BHOCSTCS €XerofHO TiepeJ, HauaaoM HOBOTO
yuebHoro roza mo ¢opme. VismeHeHUst [JO/DKHBI 0OPMIIATBECS [JOKYMEHTATBbHO M BHOCSTCSI BO BCe
yUTeHHbIe IK3eMILISIPbI.

OHeprocoepe)keHHE B TEIJIOIHEPTeTHKE U TEIVIOTEXHO/IOTHN» (Hannyne obopynoBaHns un
TCO)

ITpe3enTanumn:

JleKijuu 110 MeTPOJIOTHH, CTAHAAPTH3ALMHU U cepTHUKanuu

DOU3NKO-XUMHUYECKHE 0CHOBBI COBpEMEHHOﬁ JHEPreTuKu

TEMA: JHeprocoepexeHue v 3Hepro3¢hdeKTHBHOCTH:

IMocTtanornenve TpaButensbctBa Poccutickoii ®enepanuu ot 31 gekadpst 2009 roga N 1225 "O tpeboBaHUsIX
K PerMoHa/bHbIM U MyHULIMIAIbHBIM [TPOrpaMMaM B 00/1acTh 3HeprocbepeskeHust 1 TOBbILLIEHHS
JHepreTUYecKoi 3¢ deKTUBHOCTH ',

TocyaapcTBeHHast mporpamma Poccuiickoit @esepariun "OHeprocoepeskeHre U MOBhIIIeHHe SHePreTHUeCKOU
3¢ dexTrBHOCTH Ha Tepuog 1o 2020 roga” (yTB. pacropsbkenreMm [TpaBuresibctBa PO ot 27 nekabps 2010 .
N 2446-p)

CocynapcrBennbiit crangapt P® 'OCT P 51388-99 "Oueprocbepexkenre. MHbopMupoBaHye

noTpebuTesieii 06 3HeprosddEeKTUBHOCTH U3eIUH OLITOBOr0 ¥ KOMMYHAILHOIO Ha3HAUCHMS.
OO61ue TpeboBanug" (puHAT rocraHoBaeHueM ['occrtadnnapra PP ot 30 Hos6ps 1999 r. N 486-cT)
(22 cnaiiga);

Tpeboranus degepanpHOro 3aKoHa oT 23 HosiOpst 2009 roga N 261-P3 "O6 3HeprocoepexeHUH U 0
TIOBBIIIIEHUU SHEpreTHueckol 3(hpeKTUBHOCTH ¥ 0 BHECEHUH M3MEHEHHWH B OT/Ie/TbHbIe
3aKOHO/1aTelbHbIe akThl Poccuiickoit @efepaiu (50 ciaiios);

IToctaHoBneHue [IpaBuTtensctBa YeueHckoit Peciy6auku ot 28 nekabpsa 2010 r. N 232 "O6 yTBepKIeHUU

pecny0IMKaHCKOY KOMILIEKCHOM 11eJIeBOH MporpaMMel ""OHeprocoepeskeHre U MOBbIIIeHNe YJHEPreTHYeCKOU
s dekrrBHOCTH B YeueHckoi Pecriybnvike Ha 2011 - 2013 roasl v Ha iepcriekTuBy f0 2020 ropa” (65

C/1ali/10B);

MeponpusaTus no 3Hepro3¢g¢GeKTUBHOCTH M YHeprocoepexxeHuio (20 c1aioB);

JHeprocoepeKeHue M ee pPoJib B )XKU3HH o0mecTBa (52 c/1aijioB);

VndopmanmoHHoe ofecnieyeHue NpeANPHATHII YHeprocéepe;KeHUI0 U MOBBILIEHHI0
sHepro3¢dexTBHOCTH (11 C1aiifoB);

OCo0eHHOCTH peau3aldy MPorpaMM HeprocoepexeHus ¥ YHePreTHUecKoi 3(pGeKTUBHOCTH /IS
010/)KeTHBIX opranu3anui (9c/1aiiioB);

JHeproodasancbl TOP ux cocrosinue M Kiaaccupukanus (11 ciaiigoB);

PacueTHbIii aHa/IN3 YHEPreTHYECKUX MOTOKOB M OaaHcoB (11 ciaiifoB);

IIpumepsi 3Heprocéeperawiux MeponpuATHii: Bo3aMoXxHoCcTH HeprocoepexeHus B 3/jaHuax (29
CJIali/I0B);
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Pa3paboTka nporpaMMsbl 3Heprocoepe)xenns npeanpusTus (yupexaenus). (32 ciaiijga);

Bromker JHepronorpedienus 1 IToka3areau JHeprernyeckoi dddekrupHoctH (13 c1aiijoB);

JHeproeMKoCcTh 1 3HeprodddexTuBHOCTD (28 C/1ai/10B);

PacueTHbIl aHA/IM3 JHEPreTHYeCKHX MOTOKOB M 0as1aHcoB (4 c1aiija);

OCo0eHHOCTH peasTu3aniy SHeprocoeperarwIux MeponpusaTHii B 01opkeTHou cdepe n JKKX (47
C/Iaii/I0B);

Ba3oBoe YHepronoTped/ieHHe 37aHUI /1A o0ecreyeHUss HOPpMaIbHOTr0 MUKpokaumara (18 ciaiigos);

IIpuGopHbIi ydet 31eKTpo3Hepruu (58 ciaiioB);

JHepreTuuyeckuii MeHeJPKMeHT (37 caiifoB);

JKoHOMHUYeCKHH acneKT 3Heprocoepexxenus. TOO sHeprocoepexkenus. (11 c1aigoB)

JTanbl pa3BUTHH nponiecca 3HeprodddekTuBHOCTH (21 ci1aig);

DUHAHCOBO-)KOHOMHYECKas OIeHKA MpoeKTa YHeprocoepexxenns (10 ciaiigos);

HNHucTpyMeHTaIbHOE CONPOBOXK/AeHHE /[0/IT0CPOUYHBIX 3HepProcepBUCHBIX KOHTPakToB (JCKO) Ha
npeanpusaTusax npombinuieHHOcTH U B JKKX (40 ciaiigoB);

Oco6eHHOCTH pery/IMpoBaHusA 0Ka3aHHUA YHEProCcepBUCHBIX yCIyr B PMD. JHeprocepBUCHbIE
JoroBopsl. (9 ciaiifgoB);

BHeipeHHe YHEProcepBHCHBIX KOHTPAKTOB B 010KeTHOMH cdepe r. MockBa (21 ciaiig);

JHeprocepBUCHbBIN IOTOBOP — MPABOBbIE U IKOHOMHUYECKHE OCHOBBI €r0 3aK/TI0UeHHsA, Pery/IupyeMble
3aK0HOM Ne 261-P3 (16 ciaiigoB);

Bu3nec-myianupoBanue (19 ciiaijoB);

Peanusarnus npoekra (19 ciaiijos);

CKaHHpoOBaHUe NPOeKTa, pa3BUTHe nMpoekTa (23 caaiija);

JKcrutyaTanusa H TeXHHYecKoe o0ciykxuBanue (17 ciiaiijioB);

MyHuiunaasHoe nporpamMmbl JHepreruueckoil dddexkTuBHoctu u meroasl JHCHU (32 ciaiija);

JHepreTuueckoe o0ciegoBanue (77 cj1ai/oB);

BI/I]I[I)I OGCJ'IEJIOBHHI/IH, MOpAAOK OpPraHM3adliui, MporpaMmMmad M MpoBejeHue JHEPreTu4eckKkoro
o0cnegoBanus (56 ciaiioB);

CTpyKTypa, 00beM U MOPAJOK MpeACTaB/IeHUs pe3y/IbTaToB ayuTa (62 ciaiiga);

HMucrpymMeHTanbHoe obciegoBanue (47 ciaifoB);

JHepreTuueckuii macnopt. Pa3padoTKa 3HepPreTHYECKOro nacnopra 00beKTa SHepreTHUecKoro
00c1ejoBannsA(26 c1ai/ioB);

OCHOBHBIE M0JI0)KEHHA MPOBE/JIeHUsI YHEPreTHUECKUX 00C/1eJ0BAaHHI KOTe/IbLHBIX YCTAHOBOK, T U
TeII0BbIX ceTei (16 caiioB);

JHeprocoepe)xeHHe B 3JaHUAX H COOPYKeHHAX. MeToabl aHa/Iu3a 3(PPeKTHBHOCTH KOTEeNIbHBIX (9
C/1al/I0B);

JHepreTuueckue o0c/iegoBanua 3anuii (41 caig);

JHeproayaur 3gaHui (26 c1anoB);

JHeproMoHUTOPHHT (28 c1aiiioB);

NpenTndukanus npoekra (14 c1aigoB);

Bo0300HOB/IsIeMble HCTOYHUKH 3Heprud (15 ciaiijoB);

O1eHKa PUCKOB 3KO0JIOTHYeCKHX MOCTeICTBHA. JKO/IOTHUeCKHe PenMYINecTBa. JKO/JI0rHIecKne
acnekThl. Kak npeanpuaTHsa B3aUMO/JeHCTBYeT C OKpYKaromiei cpegoi? (11 ciaijgos).




[IpunoxxeHue

Metouueckue yKa3aHuUs 110 0CBOEHHIO AN CIUII/IMHbBI
«DHeprocOepexeHHe B TETIJIOIHEPTeTUKE U TeTI/IOTeXHOOTUH»

1. Me’ro,anqecm/le YKa3aHUuA I OﬁyanO]_l[I/IXCﬂ o NMN/JIaHUPOBAHUK M OPraHU3dlUHU
Bpe€M€EHH, H006X0/11/1M01"0 AJIA 0CBO€HHUA JUCHHUIIVIMHBbI.

V3yueHre peKOMeH/IyeTCs1 HauaTb C 03HAKOMJIeHUsI C paboueld TIPOrpaMMOi AVCIUTUIVHEI,
ee CTPYKTypoM U cofepkaHueM pasfiesioB (Mofyseil), (OHJOM OLIeHOUHBIX Cpe/CTB,
03HAaKOMUTBCS C YIeOHO-MeTOINUeCKUM 1 MH(OPMALIMOHHBIM ObecrieyeHrneM AUCLIUTTUHBL

MOucipnHa «OHeprocOepeskeHre B TeIJIOHEPreTHKe W TeIUIOTeXHOJIOTUH» COCTOUT M3
18 cBs13aHHBIX MEXKAY 00010 TeM, 0OecrieunBaroLMX OC/Ie/[0BaTe/IbHOE U3yUeHe MaTeprania.

OO6yueHue M0 JUCLIUTIIMHE «JHeprocoepe)keHre B TeTVIO3HePreTUKe U TeryIoTeXHOIOTHH»
OCYILIeCTBJISIETCS B C/IeAYIOLMX (popMax:

1. AyaurtopHblie 3aHSITHS (JIeKI[MY, TDAKTUYECKHe/CeMUHAapDCKUe 3aHATHS ).
2. CamocrosiTenbHass pabota cTyZeHTa (TOATOTOBKA K JIEKI[USIM, [DAKTUYECKUM/

MDAaKTUYEeCKUM 3aHSATUsM, TecTam/pedepaTam/Ioknagam/acce, U WHBIM ¢dopMaM MMHUCEMEHHBIX
paboT, BBITIOJTHEHNE aHa/IM3a KelCoB, MHAWBUYaTbHast KOHCY/IbTALUs C TIPero/jaBaTesiem).

3. VHTepakTuBHBbIE (OPMBI TPOBeEHUs 3aHATHM (KOJIJIOKBUYM, JIEKLUS-AUCKYCCHUS,
rPyIIOBOe pellieHue Keiica U Ap.opMbl).
YueOHbI MaTepuan CTPYKTYPUPOBaH W W3yYeHHe [JUCIMIUIMHBI TIPOU3BOAMTCS B

TeMaTHUeCcKOl TOoC/e/[0BaTe/IbHOCTH. Ka)kKZIoMy IDaKTHUeCKOMY/ CEMHHAPCKOMY 3aHSATHIO |
CaMOCTOSITe/ILHOMY M3yUYeHHIO MaTepHrasa Mpe/iiecTByeT JeKLUs 10 JaHHOo! TeMe. OOyyJaroryecs
CaMOCTOSITE/IHO TIPOBOJAT TIPe/[BapUTEbHYI0 TIOATOTOBKY K 3aHSTHIO, IPUHUMAIOT aKTUBHOE U
TBOPUYECKOE yuacTHe B 00CY>KIEHUHM TeOPeTUUYeCKUX BOMPOCOB, pa3bope Mpo0OeMHBIX CUTYalUi 1
TIOMCKOB TyTel WX pelleHUs. MHorue npobseMbl, M3yuaemble B Kypce, HOCST JUCKYCCHOHHBIN
XapakTep, UTO Tpe/riojiaraeT WHTepaKTUBHBINA XapakTep TPOBe/eHUs 3aHATHM Ha KOHKPEeTHBIX
npUMepax.

OrnuicaHye 1oc/ie/[0BaTeTbHOCTH 1eHCTBUI 00yUaroIerocs:

[lpy W3yyeHuMM Kypca c/eflyeT BHUMAaTelbHO C/yllaThb M KOHCIIEKTUPOBAaTb Marepual,
v3jlaraeMblii Ha ayJUTOPHBIX 3aHATHSAX. [l1g ero INOHMMaHWS U KadyeCTBEHHOIO YCBOEHUS
pPeKOMeH/lyeTCs C/le/lyrolasi ocae0BaTe/IbHOCTb [JeMCTBUM:

1. Tlocne okoH4aHusi y4eOHbIX 3aHATWN [Js 3aKpeIuvieHWs MaTepuana IPOCMOTPeTb U
00/lymMaTh TEKCT JIEKL[H, TIPOC/TYIIIAaHHOM Cero/iHs, pa3o0OpaTh paccMoTpeHHbIe npuMepsl (10 — 15
MUHYT).

2. Ilpy noAroToBKe K JEKLUU C/AeAyIOLero JHS MOBTOPUTH TEKCT MpefblAyliel JIeKLWH,
Mo/[yMaTh O TOM, KaKasi MOXKeT ObITb ciefytoiijasi Tema (10 - 15 MuHyT).

3. B TeueHue Hezienu BbIOpaTh BpeMs AJisi pabOThI C MTepaTypoii B 6ubmmoTeke (o 1
yacy).

4. Tlpy NOATrOTOBKE K MpPaKTUYECKOMY/ CEMHWHApDCKOMY 3aHATHI0 TOBTOPUTb OCHOBHBIE
TIOHATHSA TI0 TeMe, U3yUYUTh NpuMephl. Pelllasi KOHKPETHYIO CUTYalMIO, - TIPeJBapUTEIbHO MOHSTh,




KaKOW TeopeTHUeCKHi MaTepuas Hy>KHO MCIO/Ib30BaTh. HaMeTUTh IJ1aH pellieHus, TONpoOoBaTh Ha
€ro OCHOBe PelInTh 1 - 2 MpakThyeckue cuTyauuu (1ab.paboTsl).

2. MeTtoanyeckHe yKa3aHHs 10 padoTe 00y4aloIuxcsi BO BpeMs NMpPOBeJAeHHs JIEKIHIA.

Jlekupu falOT  OOyYarOIMMCS  CHCTEMaTH3WPOBaHHble 3HAHUS TI0  JMCLUIJIVHE,
KOHLIEHTPUPYIOT UX BHHMMaHHe Ha Haubosiee CIOXKHBIX M Ba)KHBIX BOMpocax. JIeKiuu oObIYHO
W371araloTCs B TPAJULIMOHHOM WY B TTpo0OeMHOM cTue. /st CTyJeHTOB B OOJIBIIMHCTBE C/Ty4aeB
B mpobsemHoM ctuse. [IpoOnemMHBIA  CTWbL — TIO3BOJISIET  CTUMYJ/IMPOBATh  aKTUBHYIO
MO3HaBaTebHYI0 [eTeJIbHOCTh OOYYaloLMXCcsl U WX WHTepeC K [JUCLUIUIMHE, (OPMHPOBATh
TBOPUECKOe MBIIIeHre, TIpuberath K TPOTHUBOIIOCTAB/IEHUSIM U CPaBHEHUsIM, ZeaTh 00001IeHws,
aKTUBU3MPOBaTh BHUMaHWe 00yuarolMxcs MyTeM MOCTaHOBKHU MPO6JIeMHBIX BOIIPOCOB, MOOILIPSITh
JIMCKYCCHIO.

Bo Bpemsi NIeKLIMOHHBIX 3aHATHN DPEKOMEHAYeTCSl BeCTU KOHCIIeKTUPOBaHWe YyueOHOTo
Marepuasa, obpaljate BHUMaHHe Ha ()OPMY/IMPOBKH M KaTerOPUH, PACKPBIBAIOI[HE CYyTh TOTO WU
VIHOTO SIBJIEHUS], WX NIPOLIeCCOB, BBIBOZBI M MMPaKTUYECKUe PeKOMeH/aliuH.

KoHcnekT yieKiyy jyuriie rojpaszessiTe Ha MyHKTHI, COOM0jasi KpaCHYIO CTPOKY. DTOMY B
Oosbiioli  cremenn  OyAyT  CcOCOOCTBOBaTH  BOMPOCHI  T/IaHA  JIEKI[UH, TIPE/JIOYKEHHbIe
npeniofaBaresisiv. Crnenyer oOpamjaTb BHUMaHMe Ha akIeHTHl, BbIBO/IbI, KOTOpBIE [esiaeT
Tnpero/jaBaresib, OTMeuasi Haubosiee Ba)KHbIe MOMEHTHI B JIEKIIMOHHOM MaTepuasie 3aMeUaHUsIMU

«B&)KHO», «XOpOILIO 3allOMHUTb» M T.M. MOXHO [JenaTb 3TO U C TOMOLIbI0 Pa3HOLIBETHBIX
MapKepoB WU pyuekK, MoJuepKrBasi TEPMUHbI U OTIpeie/ieHuUs .

Llenecoobpa3Ho pa3paborate COOCTBEHHYIO CHUCTEMYy COKpalljeHHH, ab0peBuaryp u
cuMBoJioB. OJHaKO TIpu JanbHelled paboTe C KOHCIIEKTOM CHMBOJBI JIyullle 3aMeHWUThb
OOBIYHBIMU C/I0BaMH /1J1s1 ObICTPOTO 3pUTETHHOTO BOCIIPUSTHS TEKCTa.

Paborass HaZi KOHCIIEKTOM JIeKLMi, HeoOXOAWMO HCIIOIb30BaTh He TOJBKO OCHOBHYIO
NATEepaTypy, HO U Ty JMTepaTypy, KOTOPYIO OTOJHUTENbHO peKOMeH/0Bajl IperofiaBaTesib.
VIMeHHO Takasi cepbe3Hasi, KPOTIOT/IMBasi paboTa C JIeKL[MIOHHBIM MaTephasioM I03BOJUT TTyDOKO
OB/IaZleTh TEOPeTHUYeCKUM MaTepHUasioM.

TemaruKa JIeKIUH 1aeTcst B paboueit mporpaMmme JUCHUATUIMHBL.

3. MeToauueckue yKa3aHus oOyuarommmcs mno MOJroTOBKe K
NPaKTUYeCKUM/CEeMHUHAPCKUM 3aHATHUAM.

Ha [DpakTHYyecKHX/CeMWHApDCKUX 3aHSITUSIX [PUBETCTBYETCS AaKTUBHOE YyuacTHe B
00CYy)X/IeHUM KOHKDeTHBIX CHTYal[|i, CIIOCOOHOCTh Ha OCHOBE TOJIyUeHHBIX 3HAaHUM HaXO[UTh
Haubosiee 3¢ deKTUBHBIE pelleHus] TI0CTaBJAeHHBIX Ipo0JieM, yMeTb HaxOAWUTb TI0JIe3HbIN
JIOTIONTHUTEe/TbHBIM MaTepyas 1o TeMaThKe CeMUHAPCKUX 3aHSITUM.

CTyzieHTy peKOMeHZyeTCs C/lefiytoliasi cxeMa MOATOTOBKHM K CEeMHUHAPCKOMY 3aHSITHIO:

1. O3HakoM/IeHHe C IJIaHOM [PAaKTUYeCKOro/CeMUHAPCKOr0 3aHATHS, KOTOPBIA OTpakaeT
coiep>kaHue Mpe/ijIo)KeHHOU TeMbl;

2. TTpopaboTaTh KOHCITEKT JIEKIIWH;

3. IlpounTaTh OCHOBHYIO U [JOTIO/IHUTE/IbHYIO JIUTEPaTypy.



B mporjecce TOATOTOBKM K TIPAKTUYECKUM 3aHSATHSIM, HeOOXOAMMO 00paTHTh ocoboe
BHMMaHHe Ha CaMOCTOSATe/JIbHOe M3y4yeHHe PeKOMeH/|0BaHHOM yuTeparypbl. IIpu Bceii momHoTe
KOHCIIEKTUPOBaHUsI JIEKIIMM B HeW HEeBO3MO)KHO W3J/IOXKUTh BeChb MaTephaa M3-3a JIMMUTA
ayauTOpHBbIX yacoB. [To3ToMy camocTosiTenbHasi paboTa ¢ yueOHUMKamMu, yueOHBIMU TOCOOMSIMY,
Hay4yHOW, CIPaBOYHOW JIUTEepaTypoM, MaTepuajaMu MepUOJUYecKUX Hu3JaHui u VIHTepHeTa
sBsieTcsl Harbomee 3(pQeKTHBHBIM METO/OM TIOyuUeHHUsl [OTIOJHUTE/BHBIX 3HAHUM, MO3BOJISIET
3HAUMTEeNbHO aKTUBU3MPOBAaThb TMpoliecC OBjaZeHus HH(popManuel, crocobcrByer 6osee
r7IyOOKOMYy YyCBOEHMIO H3yuyaeMOro Marepuana, (opMHpyeT y CTy[EeHTOB OTHOILeHHe K
KOHKPETHOM 1pobsieme. Bce HOBbIe MOHATHS 110 U3y4yaeMoi TeMe He0OXOJUMO BBIyUHTb HaU3yCTh
Y BHECTH B T7I0CCapHii, KOTOPBIH Ljesiecoobpa3Ho BeCTH C CaMOr0 Hayvasla M3yuyeHust Kypca;

4. OTBeTUTH Ha BOIPOCHI I/IaHa [IPAKTUYeCKOr0/CeMUHAPCKOr0 3aHATHUS;

5. BBITIO/IHUTE [jOMalllHee 3a/laHueE;

6. IIpopaboTats TeCTOBBIE 33/jaHUsI U 33/JAUH;

7. I1pu 3aTpyiHeHUsIX C(hOPMYJ/IMPOBaATh BOIIPOCHI K TIperoiaBaTesito.

Pe3ysnbTaT TakoW pabOThI [O/DKEH TIPOSIBUTBCS B CIIOCOOHOCTH CTyZieHTa CBOOOZHO

OTBETUTb Ha TeOpeTUUeCKHe BOIPOChl MPAKTUKYMa, BBICTYIATh M Y4aCTBOBaTb B KOJJIEKTUBHOM
00Cy>X/IeHUW BOTMPOCOB M3y4aeMoi TeMbl, TPAaBUIBHO BBITIO/HATh MMPAKTUUECKHUE 3a/laHUsI U UHbIE
3a/laHusi, KOTOpbIe 1aloTcs B (DOHZe OI[eHOUHBIX CPeZICTB JUCLIUTIIUHEI.

4. Meroanyeckue YyKa3aHus O00ydYalwIUMCS MO OPraHU3ali CaMOCTOATE/THLHOM
padoThI.

Llesb OpraHM3al[ii CaMOCTOSITENIbHOM pabOoThI MO JUCLIMTUIMHE «DHeprocOepekeHue B
TEIJIOOHEPreTHKe W TEIJIOTEXHOJIOTUM» - SIBJISIETCS] (JOPMUPOBAHUE y CTYAEHTOB TOHATHH U
3HaHW 00 3Heprocbepe)keHHUH U 3Hepro3h(eKTUBHOCTH MeTo/aX, Cpe/icTBa X obecrieueHUs Ha
KOHKDETHOM TIPe/IIPUSATHH, OpPraHu3aliyy; GopMHUPOBaHYE HaBbIKa U MHTEpPeca K CaMOCTOSITe/TbHOU
M03HABATETbHOU [IeSITe/TbHOCTH.

CamocrosiTenibHasi paboTa OOY4YarOIUXCs  SB/SETCS BaKHEHIIUM BUJOM OCBOEHUS
CoJiepKaHusl TUCIIUTIIHBI, TIOATOTOBKH K TIPAKTUYECKWM 3aHATHSIM U K KOHTPOJIBHOUM pabore.
Cioja >ke OTHOCATCS UM CAMOCTOSITe/IbHOe YIrayO/ieHHOe W3yueHWe TeM IWCIUTUTHHBIL.
CamocrosTenbHas paboTa mpezcTaBisieT COOOW TIOCTOSIHHO JAEHCTBYIOI[YIO CHUCTEMY, OCHOBY
00pa3oBaTe/sibHOTO TIPoLiecca U HOCHUT WCC/Ie/IOBATe/IbCKUIA XapaKTep, UTO TIOC/IYKUT B Oyayiiem
OCHOBAaHMWEM /I/I1 HAINMCAHWS BBITYCKHOW KBa/MM(UKAIMOHHOW pabOThI, TPAKTUYECKOTO
TIPUMEHEHMSI TT0/TyUeHHBIX 3HaHUH.

OpraHu3aiysi CamMOCTOSITe/IbHOW PabOThl OOYYarOU[UXCsS OPUEHTUPYETCS] Ha AaKTUBHBIE
METOZIbl OBJIa/IeHUs] 3HAHWSIMH, pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH, Mepexof OT MOTOYHOrO K
VH/VMBUYaTM3UPOBAHHOMY 00YUEHHIO, C yUeTOM MOTPeOHOCTEeHM 1 BO3MOXKHOCTEH JTMUHOCTH.

[TpaBuUnbHAs OpraHMU3allMsl CaMOCTOSTEbHBIX YUeOHBIX 3aHSITHM, UX CHUCTEMAaTUYHOCTb,
1jesiecoo0pasHoe TTaHUpOBaHWe pabouero BpeMeHM TI03BOJISIeT CTy/eHTaM pa3BUBaThb YMEHHS U
HaBbIKM B YCBOEHUM M CCTEMATU3AllMU NPUOOpeTaeMbIX 3HaHUM, 00eCTrieunBaTh BLICOKHUN YPOBEHb
yCITIEBa€MOCTH B IEPHOJ, 00yUeHUsl, TT0/TyUHUTh HaBbIKH MTOBBIIIIEHHsT TIPOGeCCHOHATBHOTO YPOBHSI.

[ToArOTOBKA K MPAKTUYeCKOMY 3aHSTHIO BK/IIOYAeT, KPOMe IMPOpabOTKH KOHCIIEKTa U
Tpe3eHTaLUK JIEKLIUH, TIOUCK JIUTepaTyphl (TI0 PeKOMEHZOBAHHBIM CITUCKAaM M CaMOCTOSITE/TBHO),
MOATOTOBKY 3arOTOBOK /ISl BBICTYIUIEHHMH IO BOIMPOCaM, BBIHOCUMBIM /Uil OOCY>KZEHHs TI0
KOHKpeTHOU TeMe. Takve 3aroTOBKM MOTYT BK/IFOUATh LIUTAThI, (DAaKThl, COMIOCTABIeHHE Pa3/TNUHBIX
no3uLuii, cobcrBeHHble MbICTM. Ecmu mpobiema 3auMHTepecoBana 0O0YYaroIlerocs, OH MOJKET
MOATOTOBUTE pedepaT U BBICTYIUTH C HUM Ha MPAKTUYeCKOM 3aHATHU. [IpakTHueckoe 3aHsTHE -



3TO, TIpeXK/le BCEero, AUCKYyCCHs, 0OCy/eHre KOHKPeTHOM CUTyaljid, TO eCTh Ipejrosaraer
yMeHre BHHMMaTe/lbHO C/IyllaTh WIEHOB MajiOl Tpynmbl U MoOJepaTropa, a Takke CTapaTbCs
BBICKa3aTh CBOe MHEHHe, BbICKa3biBaTh COOCTBEHHbIE WeH U TPeJJIOyKeHHs], YTOUHATh U 3a7laBaTh
BOIPOCHI KOJI/Ieram 1o 00CY>KeHHIO.

[Tpu 1oAroTOBKe K KOHTPO/IBHOM paboTe 00yUarol[UiCs JO/DKEH TTOBTOPSITh MPOMIeHHBIMN
MaTepHajs B CTPOTOM COOTBETCTBUU C yueOHOW TIPOrpaMMOM, WCIIO/Ib3ysl KOHCIEKT JIeK[UA |
JIUTepaTypy, PeKOMeH/IOBaHHYIO Tipero/iaBaTesieM. [Ipy HeoOXOAMMOCTA MOKHO OOpaTUTBCS 3a
KOHCY/IbTal[iel U MeTO/IMYeCKOl MOMOIIBIO K MPerofiaBaTesto.

CamocrosTenbHasi paboTa peanu3yeTcs:

— HEIOCPe/ICTBEHHO B TIPOL[ECCe ayJUTOPHBIX 3aHATUN - Ha JIEKIUSAX, MPAKTHUECKUX
3aHATHSIX;

— B KOHTaKTe C Tpero/laBaTe/ieM BHe PaMOK PAaCITUCAHUs - Ha KOHCY/IbTAIUsSIX 10 yUeOHbIM
BOTIPOCaM, B XO/le TBOPUECKMX KOHTAKTOB, MDY JUKBUAALUH 3a/I0/DKEHHOCTEH, TIPU BBITTOJTHEHUN
WH/IMBUYaIbHbIX 3a[JaHUM U T.]I.

- B OubmoTeke, momMa, Ha Kadeape TMpH BBLITIOHEHUWH OOydaroMMMCs Y4yeOHBIX U
MPAaKTUYECKHX 3a/1ay.

Buapl CPC 1 KpuTepyuy OLleHOK

o 6arieHO-perTHroBoi cructeme I'THTY, CPC orjeHuBaeTcs B 15 6aioB)

Pecdepat

Hoknag,
3cce

YuacTtre B MepONIPUATUSIX
TeMbl /i1 CaMOCTOSITe/IbHOM PabOThI TpOMMCaHbl B paboueil mporpaMMe JUCIUITIMHBIL.

ObbeKTUBHBIM CPEJCTBOM OCYIIECTB/IEHUS 00YUarOIUMCS CAMOCTOSITE/IbHOM PabOThI SIB/ISETCS
3/IeKTPOHHasE MH(OpMaLMOHHO-00pa3oBaTe/ibHasi Cpejla YHUBepCHUTeTa, KOTopasi obecrieuvBaeT
JOCTYT K yueOHbIM IylaHaM, pabourM Mporpammam JUCLUIUIAH (MOAYy/Ieil), TPaKTHK, K W3/aHusIM

A=

3JIEKTPOHHBIX OMOTMOTEUHBIX CUCTEM.
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