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1. ey n 32124 JUCHUTINHBI
OcHoBHasi nejib Kypca. [loaroroBka crenuamicToB, CHOCOOHBIX CTaBUTh M pEIIATh
3amaud B OONACTH SHEPro- W PEeCcypcocOEpeKeHUs B TPOMBINUICHHOCTH M Ha OOBEKTax
KHUJIMIIHO-KOMMYHAJIBHOTO XO3sICTBA, TMPHOOpPETEHHE CTYISHTOM 3HAHWA W HaBBIKOB TI0
pemieHuio mpoOieM B 06JacTH SHEPro- M pecypcocOepexeHns Ha 00BEKTax TEIJI0HEPTeTHKH,
TEIUIOTEXHUKH W TEIUIOTEXHOJOTUH; (HOpPMHUpOBAHHE 3HAHUH IO  PAMOHAIBLHOMY
HCI0JIb30BAHUIO SHEPTEeTUUYECKUX PECYPCOB.
3agauu u3ydyeHHs Kypca:
— IOJIyu€HHE 3HAaHUU O HOPMATHUBHO-IPABOBOI M HOPMATUBHO-TEXHUUYECKON Oa3e 3Hepro-
U pecypcocOepekeHusi, OCHOBAaX DJHEpProayaura OOBEKTOB  TEIUIODHEPTETHKH,
OCOOEHHOCTSIX ~ 9SHEpProayauTa  MPOMBINUICHHBIX  NPEANPHATHH,  yrIIyOJCHHBIX
SHEPTreTUUECKUX 00CIIeIOBAHUSX;
— TMPUBUTHE HAaBBIKOB OIIEHKH JHEpreTuyeckol 3¢ ¢dexkTuBHOCTH  000pyHOBaHUSA,

TEXHOJOTHUYCCKUX YCTaHOBOK n IMPOU3BOACTB B oOnactu OHEPTro - u
pecypcocOeperaommx MEpONpUsiTHH H  JHEepro - U pecypcocOeperaromero
000pyI0BaHUS;

— YMEHHE BBINOJHATHE OCHOBHBIE pacyerbl II0 DJHEpro- U pecypcocOepekeHUI0

MIPOMBIIIEHHBIX TPEATPUATHI;

— BBIOMpATh CHOCOOBI U KPUTEPUU SHEPTETHUECKON ONTUMU3ALINN;

— BHCAPATH IOJIYYCHHBIC 3HAHUA Ha IPOU3BOJACTBE B IPOLECCE HpaKTquCKOﬁ
JESTETFHOCTH TI0 SHEPTOCOEPEIKEHUIO HAa 00BEKTaX TEIII0IHEPTETHKH.

2. MecTO TUCUMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHON MPOrpamMMbl

Vyebnas mucuumuinHa «[IpobGiaembl sHepro- © pecypcocOepexeHHs B TEIUIODHEPTeTHKE,
TEIUIOTEXHUKE M TEIUIOTEXHOJIOTUSAX» OTHOCUTCS K Onoky 1 00si3aTesnibHOM YacTu B ydyeOHOM
mwane OIl Hanpasnenus noarotoBku MaructpoB 13.04.01 «TemnosHepreTuka U TEMIOTEXHUKA)
U TpeaycMOTpeHa ajis u3ydeHus B 1 cemectpe, Oazupyercss Ha 3HAHUU OOIIETEXHUYECKUX U
CHeHabHBIX AUCHUIUIMH: TernioMaccooOMEHHBbIE MPOLEcChl U 000pYAOBaHHE HSHEPrETHKH,
METOJbl  pacyeTra  TEeIUIOMAaCCOOOMEHHBIX  IPOILEcCCOB, BoJHO-XUMHUYECKHE  PEeKUMBI
TEIUIOPHEPreTHYEeCKUX  YCTaHOBOK, TexHUKO-IKOHOMUYECKUE nokazatenu  paboThl
TEIJI0PHEPreTHUECKUX MPEATNPUATUH.

3. IlepeyeHb MIaHUPYeMbIX Pe3yJabTATOB O00y4YeHHMs IO AUCHHUILINHE, COOTHECEHHBIX C

HHAUKATOPAMH JOCTHKCHUA KOMIIeTeHIHi

Tao6anua 1
Ilnanupyemble pe3yabTaThl
Kox mo ®T'OC NHaukaTopbl JOCTHKEHUAS 00y4YeHHUs 0 JMCUMILINHE
3YB)
YuuBepcaiabHbIe
VYK-1.1. Ananusupyer 3HaTh:
poOJIEMHYIO CUTYaIIUIO u| - OCHOBHEIE MPUHIUIIBI
OCYHIECTBJISIET €€ JEKOMIIO3UIIMIO | OpraHu3alun TBOPYECKOI
Ha OTACIbHBIC 331a4H; paboTel B oOjacTu »HEpPro- u
g]&ég};ﬁ;ﬁfl{o CTb 1 YK-1.2. BhipabarbiBaeT | pecypcocOepekenus;
KpUTHUecKuil ananus | CTPATETHIO pELICHUS | - CTPYKTYPY SHEPIrEeTUKU CTPaHbI
MPOOIEeMHBIX IIOCTABJIEHHOM 3a/1a4M (cocTaBisieT | U aKTYaJIbHOCTh PAIMOHATBLHOTO
CUTyallui Ha OCHOBC MOJIeNIb,  ONPENENseT  OrpaHWYeHHs, | UCIOJIb30BAHHUS DHEPrOpeCcypCcoB;
](;II/)II(IJDTaeéV; I;ggoa’lgsﬂxo'ua’ BLIpa6aTLIBa€T KpUTCpUH, OL[eHI/IBaG:’F - SKOHOMUYUECCKHUC HOKa3aTeJ'[I\/’I
CTpaTerI/IIO Hel‘/’ICTBHI‘;L H€06XO,ZII/IMOCTL JOIMOJIHUTCIIbHOU OLICHKHA 3HCpFeTI/IquKOI/I

wHpOPMAIIHN); 7 dEKTUBHOCTH;




YK-1.3. ®opmupyeT BO3MOKHBIC
BapHaHTHI PEIICHUS 3a/1a4.

- TePMOJIMHAMHUYECKHE KPUTEPHH
3} PEKTUBHOCTH HCIIOJIb30BAHUS
SHEPTHUH.

Ymers:

- oOHapyXuBaTb U CTaBUTH
npoOJeMbl MPH PEUICHUU 337134
SHEPro- U pecypcocOepeKeHus;

- aHATM3UPOBATH HAY4HO-
TEXHUYECKYI0 HMH(pOpMaLuio, B
T.4. B obnactu
AHEPTOCOEPEIKEHUS u
9HEprodh(PEeKTUBHOCTH  U3y4yaTh
OTEUECTBEHHBIH U 3apyOexHBbIN
OTIBIT 1o TEMaTHKe
NeSITeTbHOCTH,

- y4acTBOBaTh B cOOpe U aHalu3e
MCXOTHBIX JTAHHBIX TUTST
POEKTUPOBAHUS OOBEKTOB M HX
DIIEMEHTOB B COOTBETCTBHU C
HOPMaTHBHOM TOKYMEHTAITHEH.

ITK-3 CniocoGHOCTh K
OTIPEEIICHUIO
MOTpeOHOCTH
MIPOU3BOJICTBA B
TOTUIMBHO-
SHEPreTHUECKUX
pecypcax,
000CHOBaHMIO
MEpOIPUATHH T10
9KOHOMHH
SHEPropeCypCoB.

Baaners:
- HayalbHBIMH  HABHIKAMH
CaMOOLIEHKH B npouecce
pelleHus  3ajad  DHEPro- |
pecypcocOepeKeHus.
IIpodeccnonanbHbIe
IIK-3.1. OcyiecTBiseT
KOHTPOIIb u yder 33 | 3yarh:
noTpeOIsIeMbIMU _ HOPMATHBHO-
SHEPropecypcamu, BHOCHT | sycriyaTaliAOHHbBIE
MPEIIOKEHHS 10 SYEKTUBHOMY | rexyonormueckue  3atpathl W
HCII0JIb30BAHHIO BTOPUMHBIX | notepy  TemyioBodl  SHEprWM B
SHCPropecypeos, TEIUIOBBIX CETSAX, HOPMHUPOBaHUE
[IK-3.2. Cmnocoben paSpil6OTaTI> NOTpeG/IEHNsT  HEPropeCcypCoB
TTaH MEPONPUATHH 110 | 3 appsaMu 1 COOPYKEHUSAMU;
HPOBCAICHUIO BHYTPCHHETO | . gcpoBHbIe HHEprocbeperaronye
SHEPreTMYECKOrO  ayiMTa 1O | venonouaris s NAPOBBIX K
yKasaHHOMY PYKOBOACTBOM | g norpeitHbIx KOTJIOB B
00BEKTY, Ha  OCHOBaHHH

KOTOPOTO MPEIJIOKUTh MEphl IO
pecypco-u 3HEprocOepeKeHUI0 U
HOBBIILICHUS SHEPreTUYECcKOil
3G PEeKTUBHOCTH.

MMPONU3BOJACTBCHHBIX KOTCIIbHBIX.

Ymers:

- BBIIOJNHATH  PabOTHl  TIO
METPOJIOTUIECKOMY
00eCrieyeHUI0 U TEXHHUYECKOMY
KOHTPOJITIO; UCIIOJIb30BATh
COBpPEMEHHEIE METOIbI
U3MEpEHHH, KOHTPOJIS,
UCMIBITAaHUA W YIPaBJICHUS
Ka4eCTBOM;

- paCCUMUThIBATH TCIIJIOBBIC U




MaTepHUaIbHbIE OastaHChl
00BCKTOB;

- MIPOBOJIUTH OLICHKY
3 PEKTUBHOCTH
TPAHCIIOPTUPOBAHUS  TEIUIOBOM
SHEPIuH;

- TPOU3BOAHWTH YUYET TEIUIOBOM
SHEPTUM U TEIUIOHOCHUTENSI B
OTKPBITBIX M 3aKPBITHIX CHCTEMaX
TEIJIOCHAOKCHHS

- BBIIOJHATH DHEPreTHYCCKUC
00cieIoBaHUs  MPOMBIILIEHHBIX
MPEANPUITUI

Baaners:
- MCTOI[HKOﬁ IJIAaHUPOBAHUA
HHEPTreTUUYECKUX 00CIIeTOBaHUN U

MIPOBEICHUS SHEpProayanTa,
Y4aCTBOBaTh B IMPOBCACHUHN
IIJTAaHOBBIX HCHBITAaHUHU
TEXHOJOTUYECKOTO
000pyTI0BaHMS;

- MeToJaMu pa3palbOTKH IJIAHOB,
pOrpaMm u METOJTUK
BBITIOJTHEHUS U3MEpeHuil,
WCTIBITAHU T u KOHTPOJIS,

WHCTPYKIUH TIO OKCIUTyaTalliH
000pyI0BaHUS u TPYTUX

TEKCTOBBIX HHCTPYMEHTOB,
BXOJIAIINAX B COCTaB
KOHCTPYKTOPCKOM u
TEXHOJIOTHYSCKOM
JIOKYMEHTAIUH;

- METOJUKaMU OpraHu3annuu
MCTPOJIOTHYICCKOI'O oOecrneyeHus

pa3paboTKu, MIPOM3BO/ICTBA,
UCIBITAHUN, OKCIUTyaTallud U
YTUIIU3ALINN;

- MeToJaMu  HOPMHUPOBAHHUSA
pacxona TOIUIMBHO-

SHEPreTHYECKUX PECYPCOB;
- METOJaMH  palHOHAIBHOTO

HHEPrOUCIIOIb30BAHUS B
cucTeMax  MpPOM3BOACTBA U
pacipeneneHus
OHEPrOHOCUTEIIEH;
- MEeToJlaMH TpOBeJeHHUs paboT
[0 DJKCIpecc - ayauTry Hu

yrayOlIeHHOMY — 00CTIeI0BaHUIO
OHEProXO35UCTB NPEIINPUATUN U
OpraHu3anui.




4. O0beM TUCHUILIMHBI M BUbI y4eOHOH padoThl

Taoauna 2
Bcero CemecTpsl
Buj yueGHoii paGoTn yacos/ 3a4.e]1. 1 4

(01010) 300 (01010 300
KonTakTHasi padora (Bcero) 48/1,3 16/0,4 68/1,9 16/0,4
B tom umcie:
Jlexumn 32/0,9 8/0,22 32/0,9 8/0,22
[TpakTuyeckue 3aHATHS 16/0,4 8/0,22 16/0,4 8/0,22
CeMuHapbl
JlabopaTopHbie pabOTHI
CamocTosiTeJIbHasi paboTa (Bcero) 96/2,1 128/3,3 96/2,1 128/3,3
B tom umcie:
Kypcosas npoexr (padoTa)
Pacuetno-rpaduueckne paboTsl
UTP
Pedepatsr 24/0,6 56/1,0 24/0,6 56/1,0
Joxmnanast
[Ipe3enTanmu
U (unu) opyaue uovl camocmosmenvHou pabomol.
[Toarororka K 1abopaTopHbIM paboTam
IToaroToBKa K MPaKTHYCCKUM 3aHITHSIM 36/1,0 36/1,0 36/1,0 36/1,0
[ToaroToBka k 3a4ery
IToaroToBKa K 9K3aMeHy 36/1,0 36/1,0 36/1,0 36/1,0
Bua npomexyTodHoii arTecTanuu
Bua oryeTHoCTH 9K3aMeH | JK3aMeH | JK3aMEH | JK3aMEH
Oo6mas tpynoemkocts | BCEI'O B yacax 144 144 144 144
JUCIHHUIIINHBI BCEI'O B 3a4. equHHLIAX 4 4 4 4




5. Conep:xkanue QM CUUIIITHHBI

5.1. Paszaennl TUCHUNJIMHBLI U BUABI 3aHATHI

Tao6auua 3

n/n

HaumeHoBaHue pa3zjaesia
AMCUUILJIMHBI 110 ceMecTpaM

Yacer
JIEKIHOHHBIX
3aHATHIA

Yacel
J1a00paTOPHBIX
3aHATHI

Yacel
NMPaKTHYeCKHX
(CeMHHAPCKHX)

3aHATHI

Bcero
4acoB

O0®0 | 390

(01010

3900

(01010

3900

o0

3900

[ToGynuTenbHbIE MOTHBBI
SHEPTrocOePEIKEHHS.
3aKoHOJaTeNbHO-HOPMATHBHbIE
acreKkThl sHeprocOepekeHus
[Toka3zaTenu sHEPrOEMKOCTH U
sHeprodhPeKTUBHOCTH

MeTo/1bl U KpUTEPUHN OLIEHKH
3(h(HEKTUBHOCTH UCTIOIH30BAHUS
sHeprun. HopmupoBanue
OTpeOIJICHUs PHEPTOPECYPCOB.

[IpaBoBOE€ perynnpoBaHue
SHEprocOepekeHNEM Ha
pETHOHAIBHOM YPOBHE.
Hopmuposanue notpediieHust
SHEPropecypcoB U
JHEpreTuyecKue O0agaHChl.

MeTtopl s3HEpPTOCOEPEIKEHUS
MPU MPOU3BOJICTBE TETIOBOM
SHEPIruu.

Dransl pacuera NoTeph SHEPTUn
C TIOBEPXHOCTH TPYOOIPOBOJIOB

Bropuunsie sHepreTuueckue
pecypchbl. DHeprocobepexeHue B
TEIJIOTEXHOJIOT HSIX.

PannonansHO€ MCIIOJIB30BAHUE
OHCPI'vM B 3AdHUAX H
COOPYKCHUAX. VYuer
OHCPICTUYICCKUX PECYPCOB.

DHepreTuyecKkrue 00cae0BaHus
00BEKTOB. DHEProayIuT.

32 8

16

48

16




5.2 JlekMOHHBIE 3AHATHSA

Tao6auua 4

HaumeHoBaHue pa3jaesia
AU CHUILINHbBI

Conep:xanue pa3aena

2

3

[ToGynuTenbHbIE MOTHBBI
SHEPTOCcOepEIKEeHHS.
3aKOHOIaTeNIbHO-
HOPMATUBHBIC ACIICKThI
sHeprocOepeKeHus
[Toxazarenu
HEPrOEMKOCTH U
sHeprodhPexkTuBHOCTH

HcromaeMocTs 3amacoB OpraHMyecKOro TOIUIMBA. JDHEPreTuYecKas
0e30macHOCTb. Jkojorus. Upe3smMepHO BBICOKAs 3HEPTOEMKOCTb
BBII Poccumn.

OcHOBHBIE BHUJABl  TOIUIMBHO-PHEPIE€TUUYECKUX  PECYPCOB, HX
KIacCuUKAMsl H EAUHULBI HW3MEPCHUSI. TemnoTBopHas
CIIOCOOHOCTh PA3IMYHBIX BHUAOB TOIUIMBA. YCIIOBHOE TOIUIMBO.
[lepBuunoe TommmBo. Hedtsanoit  skBuBasieHT. CTpykTypa
SHEPreTUKW  CTpaHbl W aKTyaJbHOCTb  PallMOHAIBHOIO
HCTIOJIb30BAHUS 3HEpPropecypcoB. MHUpPOBOW 3HEPreTUUECKHI
O0anmaHCc, TEHAEGHUMU ero u3MeHeHus. OCHOBHbIE TPUYHMHBI
HeoOXoauMoCTH 3(PHEKTUBHOTO UCTIOIB30BaHus dHeprun B Poccum.
3akoHonarenbHble akThl P mo sHeprocOepexenuto. JIOKyMEHTbI
denepallbHOTO YpPOBHS, perjaMeHTHPYIOIIUE  JIeATEIbHOCTh B
obmactu sHeprocOepekeHus. Bompockl TEXHOJIOTHYECKOTO
SHEPTOCOEPEIKECHHS. Ocob6eHHoCTh OTEYECTBEHHOU
TEIIOPHEPTETHKH.

DHepreruyeckuil Oananc Poccun M mepcrekTUBBI €0 U3MEHEHUSI.
JluHamMKKa TOIJIMBHO-PHEPTreTHYECKOro OajaHca M TOKa3aTelu
noTpebnenus  sHepropecypcoB B Poccum m B wmupe. CBs3b
3¢ deKTUBHOTO HCIOJIb30BaHUSA TOITMBHO-3HEPT€TUYECKUX
pPECYPCOB M COCTOSIHUSA OKpPYXKAIOIIeH cpeabl. DHEPrOEMKOCTb
BHYTPEHHETO BaJIOBOTO MPOAyKTa. [IpUYMHBI BHICOKOTO YAEIHHOTO
notpebnenus dHepruu B Poccun. [Tlonstne moTeHIMana
sHeprocOepexxkenus. llorennuan sueprocoepexxkenus B Poccum u
nytd ero peanuzanuu. QDOyHKIHOHANIbHAs CXe€Ma JHEPreTHKH
ctpanbl. [lpuopuretHocTh 3HeprocOepexeHus: y mnoTpedureneit
TOP.

MeTomb! 1 KpUTEPUH
OLIeHKHU 3(ppeKTuBHOCTH
HCII0JIb30BAHUS SHEPTUHU.
Hopmuposanue
notpediIeHus
SHEPropeCypcoB.

banancoBble COOTHOILIEHHS [Jsi aHaluW3a SHEPronoTpeOsIeHus.
TermoBble U MaTepHalibHbIe OalaHCBHl. DKCEpreTHYecKuil OamaHc.
DHeprobanaHchl MPOMBIIITIEHHBIX ~— mpeAnpusatuii.  OneHka
3¢ (GEeKTUBHOCTH HUCIHOJB30BAaHUS HHEPrUU Ha PETHOHAJIBLHOM,
OTpPAcIeBOM YPOBHSX, Ha MPEANPHUATHSIX, B TEIUIOTEXHUYECKUX
yCTaHOBKaX. DKOHOMHUYECKHE TOKA3aTeNIN OLIEHKH SHEPreTHUeCKOn
3G PEKTUBHOCTH. OcHoBHbIE KpUTEpUU 3P PeKTUBHOCTH
ucrnonb3oBanuss TOP. VX Buabl M KpaTkas XapaKTepUCTHKA.
TepmoauHamMuyeckne KpUTepUH 3(P(GEKTUBHOCTH HCIIOJIB30BaHMS
sHepruu. Jkcepretuueckuit KIIJ[. Texnuueckue (HATypaibHbIE)
noka3areiu 3pPEeKTUBHOCTH UCTIOJIb30BaHMS SHEPIUH.
TexHonOrMuecKkoe TOIUIMBHOE YMCIO, KaK IIOKa3aTesb IOJIHOM
SHEProeMKOCTH ToTOBOW  mpoxykuuu. OOmme  MoJI0XKeHus.
Tepmonunamuyeckue kputepuu. HaTypanbHble KpUTEpUU OLIEHKU
9(GPEKTUBHOCTH  HUCHOJb30BAHUS SHEPTHUM Ha IMPOMBIIUIEHHBIX
npeapusTHsIX. ['ocyapcTBeHHBIN cTaHAapT « DHEpreTuuecKas

D dexTHBHOCTHY.




3

[IpaBoBoO€ perynupoBanue
sHEeprocOepeKeHUEM Ha
pETHOHAIBHOM YPOBHE.
Hopmuposanue
oTpebIeHus
SHEPTOPECYPCOB U
JHEpreTuyecKkre O0agaHChl.

[TpoGnembl PErMOHAILHOTO SHEProodecnedeHus u
sHeprocoepexenns. OCHOBBI IMPABOBOTO PEryJMPOBaHUS Ha
pervoHanbHOM  ypoBHe. [IpoOnemsl  peanu3anuu  BOIPOCOB
3HEProcOepexeHNs Ha PETHOHATHHOM YPOBHE.
HopmaruBHo-paBoBass ¥ HOpPMATUBHO-TEXHMYecKas  0Oasa
3HEprocOepeKeHusl. HopmupoBanue  pacxoja  TOIUIMBHO-
SHEpreTMueckux  pecypcoB.  HopmupoBanue  notpediieHus
SHEPropecypcoB 3JaHUSMU M coopykeHusmu. Hopmuposanue
SHEPropecypcoB MPOMBIIUIEHHBIMU NOoTpeduTensimu. HopmaTusHo-
9KCIUTyaTallMOHHbIE TEXHOJOIMYECKHUE 3aTpaThl U MOTEPU TEIIOBOM
SHEPruu B TEIUIOBBIX ceTsX. OCHOBHBIE MPOMBIIUIEHHbBIE U
KUJIMITHO-KOMMYHaJIbHbIE noTpeduTenn SHEPreTUUECKUX
pecypcoB. Hx kparkas xapakTtepuctuka. (OCHOBHBIE BUIBI
sHepreTuuecknx OamancoB. Wx HasnadeHue. HWcTouHukM ux
COCTaBJIEHUSl. JHEpPreTHUecKuil OaaHC peruoHa. XapaKTepUCTHKa
€r0 OCHOBHBIX COCTaBJISIOLIUX.

DOHepreTuyeckuil  OajJlaHC  MPOMBIIIJIEHHOTO  MPEANpPUSATHUS.
XapakTepucTUKa €ro OCHOBHBIX COCTaBIISIIOIIMX. Pacmpenenenue
OCHOBHBIX IOTOKOB MOTPEOIsIEeMON SHEPruu Ha MPOMBIIIIEHHOM
MpEeANnpUATHH. DHEepreTudeckuili OanaHc 3JaHUS U €ro OCHOBHbBIE
OCTaBJIAIOIIHE.

MeTtoanl
SHEPTrocOePEIKCHUSI IPU
MIPOM3BO/ICTBE TEIJIOBOM
SHEPTUH.

Buasl  MCTOYHMKOB  TEIUIOBOM  SHEprud. Buasl  TEMIOBBIX
AJIEKTPUYECKUX CTAHIUUA, UX KITZI. CrocoObl TOBBIIICHUS
sHepretnueckoin dddextuBHocTH  TIC. [IpeumymectBa
HEJIOCTaTKM aBTOHOMHBIX HCTOYHHMKOB 2Hepruu. Korenepamus u
tpurenepauusi.  KIIJI ~ xorenpHOM ~ ycTaHOBKH.  OCHOBHBIE
SHEprocOeperamIre MEPONPUATHS TSI TAPOBBIX M BOJAOTPEHHBIX
KOTJIOB B IPOU3BOJACTBEHHBIX KOTEIbHBIX.

Mertoj palMOHAIBHOTO PACTIPEIEIICHUS TeIIOBOM HArPY3KH MEXY
KOTJoarperaraMi B TIPOU3BOJCTBEHHOW KoTenbHOH. [lepemada
TEIJIOBOM »Hepruu.  ParmoHanbHOE  SHEPTrOMCIIONIB30BAaHUE B
CHUCTEMax TIPOM3BOJACTBA W paCHpeIeiCHUsS SHEPrOHOCUTENCH.
Tennosele ceTn. VIX BUIBI M OCHOBHEIE 3JIEMEHTHI. OCHOBHBIE BHBI
MOTEepb SHEPTUHU U PECYPCOB B TEILIOBBIX ceTsX. [loTepu sHepruu c
MOBEPXHOCTH M30JIMPOBAHHBIX H HEN30JIMPOBAHHBIX
TpyoornpoBooB. OrneHka 3(GGEKTUBHOCTH TPaHCIOPTUPOBAHUS
TEIJIOBOM 3HEepruu. Mepbl Mo MX COKpalleHuio. Tpu mapamerpa
OTIUCBIBAIOMUX 3(PPEKTUBHOCTH TPAHCIIOPTHPOBAHUS T 0.

DTarsl pacyera noTephb
SHEPTUH C IIOBEPXHOCTH
TpyOOTIPOBOJIOB

OcHOBHBIE DJTambl pacyera IMOTEPh DHEPIMM C IIOBEPXHOCTH
TpyOONPOBOJIOB MPH MOJA3EMHON OE€CKaHAIBHOM M MpPU KaHAJIbHOU
IIPOKJIAJKE.

OcHOBHBIE JTambl pacyeTra IOTEPh HHEPIMM C IOBEPXHOCTH
TpyOONIPOBOJIOB ITPU HAT3EMHON MPOKIIAJKE.

Ilorepu oSHeprum H pecypcoB € yTe€YKaMH TEILUIOHOCUTEINS B
TEIJIOBBIX CETSAX.

3aTpaTsl SHEPTUH, CBSI3aHHBIE C NIEPEKAUYNBAHUEM TEIIJIOHOCUTENS B
TEIJIOBBIX ceTsaX. llorepu SHeprum, CBA3aHHBIE C HapPYLICHUEM
TEIJIOBBIX U TMAPABINYECKUX PEKUMOB TEIUIOBBIX ceTel. Mepsl 1o
UX COKPALLEHHUIO.
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Bropnunsie
SHEPreTUYECKUE PECYPCHI.
DHeprocOepexeHue B
TEIIOTEXHOJIOT USIX.

Bropuunsie 3Hepreruueckue pecypcesl (BOP). Mx Buabl u kparkas
XapaKTepUCTHKA. OKOHOMHS DSHEpruu Ipu yruinuzauuu BOP.
[IpyHuunuanbHple  BO3MOKHOCTH — MCIOJIB30BAaHUS  BTOPHUHBIX
SHEProOpPECYPCOB. Metoasl UCHOJIb30BaHUE TEIUIOBBIX BOP.
PerenepatuBHoe W BHELIHEE UCIOJb30BaHUE TEIUIOTHL BOP.
Bropuunble sHeprernueckue pecypcbl U30BITOUHOTO JaBJICHMUSL.
Mertonbt X HCTIOJIB30BAHUS. BricokoTemMnieparypHbie
TEIUIOTEXHOJIOTMYECKUE YCTaHOBKH. MeTobl SHEprocOepexeHus B
BBICOKOTEMIIEPATYPHBIX YCTaHOBKax. Temnosoi OanaHc
BBICOKOTEMIIEPATYPHOI TEIIOTEXHOJIOTMUECKO YCTaHOBKHU.
BuemHee u©  pereHepaTMBHOE  HCIIOJIb30BAHHWE  BTOPHYHBIX
SHEPreTUYECKUX PECYPCOB B BBICOKOTEMIIEPATYPHBIX YCTaHOBKAaX.
Huskoremmneparypubie TEIJIOTEXHOJIOTMYECKHe YCTaHOBKH.
DHeprocoOeperamux MepONpUsITHS B CYHIMWIBHBIX YCTaHOBKAaX.
CriocoObl ’KOHOMHHU 3HEPTUU B BBINAPHBIX U PEKTU(UKALMOHHBIX
ycraHoBKax. TemoBble Hacocel. WX Ha3HaueHWe M NPUHLMUIT
JEUCTBHS. Koapdpunment TpaHchopmaIuu. Hcrounnkn
HU3KOMOTEHIIMATBHOM  TEMJIOTHl isi  uX pabotel.  OO6nactu
npuMeHeHus. Mcnonp3oBaHME HHU3KOMOTEHIMAIBHOTO Temjaa ¢
MOMOIIBI0  TEMJIOBBIX  HAacocoB. [IpuHLMNUANBHBIE  CXEMBbI
TEXHOJOTM u obmacth HUX [puMeHeHUs. Boemnee wu
pPEreHEepaTUBHOE HCIOJIB30BAHWE BTOPUYHBIX DHEPrETUYECKUX
pecypcoB B BBICOKOTEMIIEPATYPHBIX YCTaHOBKAX.
HuskoremneparypHbie TEIJIOTEXHOJIOTMYECKHE YCTaHOBKH.
OHeprocOeperarommux MEpONpUATUS B CYIIWIBHBIX YCTaHOBKaX.
CriocoObl ’KOHOMHMH 3HEPTUU B BBIIAPHBIX U PEKTH()PUKALMOHHBIX
YCTaHOBKaXx.

PanmonanbpHoe
HCTOJIb30BAHUE SHEPTUM B
3IaHUSIX U COOPYKEHHUSIX.
Yyer sHepreTuyecKux
pecypcos.

OCHOBHBIC TIOTEPH TEIUIOTHI 34aHWeM. IlyTH  yMCHBIICHUS
TEIJIOBBIX MOTepb. CMOCOObI SHEProcOEpPEeKECHUSI B 3TAHUSAX.
Knaccudukaims Mep 10 3SHEProcOCPSIKECHHI0O B KUJIBIX U
OOIECTBEHHBIX 3[aHUAX. [IpUHIUMHATIBHBIE CXEMbl CHCTEM
OTOIJICHUS, BCHTWIAIMM W  KOHIMIHOHHPOBAHHS  BO3IyXa.
CriocoObl CHW)KCHUSI HArpy3KH Ha CHCTEMY OTOIUICHHS 3JIaHHMSL
DHeprocoOepexeHre B cucTeMax BEHTHJISALIUH u
KOHIMIIMOHUPOBaHUA. Perupkymsnus. Mcrnoib30BaHHe TEIIOTHI
BEHTUISLIMOHHBIX BBIOPOCOB MpPHU TMOMOIIM PEKYIEPATUBHBIX U
pEercHEepaTHBHBIX  TEIUIOOOMEHHUKOB M  TEIUIOBBIX  HAaCOCOB.
TumoBble  3HeprocOeperaroliie  MEpPONPUATHS B CHCTEMax
TETUIOCHAOXKEHUST 3JaHUH M OlEHKAa HMX DJHEpProcOeperarommx
a¢ddekroB. OOmME CBEOEHHS O CHUCTEMaX »dJIEKTPOCHAOXKEHUS.
PeaxtuBHas MoimHOCTh. KauecTBo 3nekrposneprun. HamparieHnus
9HEProcOEPEIKEHHS B CUCTEMAX AJIEKTPOCHAOKCHHSI.

3HayeHUE Yy4eTa JHEPreTHUecKHuX pecypcoB. [Ipubopsr ydera
TerioBor 3Hepruu. COCTaB TEIIOCYETYMKA. Y4YeT TeIJIOBOH
SHEPTMHU M TEIJIOHOCUTENS B OTKPBITBIX M 3aKPBITBIX CHCTEMax
TETIOCHAOKEHUSA. YUeT dieKTpudeckoi sHepruu. [Ipubopsr yuera
TEIUJIOBOW dSHepruu U  TemioHocutens. OcoOeHHOCTH — ydera
TETUIOBOW YHEPTUU B Pa3IMYHBIX CHCTEMaX TEIJIOCHAOKCHHUSI.
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DHEpreTUYecKue
oOcrenoBanus
DHeproayaur.

00BEKTOB.

3akoHOJATEIbHAs 6aza IIPOBEJICHUS AHEPreTUYECKUX
oOcnenoBanuii W dHeproayaura.  Buasl  sHeproayaura.
HNHcTpyMEHTaIBHBIM  SHEProayauT. MeTonoJIorus 3Heproayaura
IPOMBIIIJIEHHOTO MPEANpUATHsA. DHEpreTudeckue o0ciaen0BaHus
IPOMBILUIEHHBIX NpeAnpusTHil. Buapl sHeproayauta, OCHOBHbIE
JTanbl OpraHU3aluy U HPOBEACHHUS PAdOT MO IKCIpECC-ayIuTy U
YIIIyOJICHHOMY OOCJEOBAaHHIO JHEPTOXO3SIMCTB MPEIIpPUATHI U
opraHu3anuil. 3agauu, BUABI U OCHOBHBIE 3Tallbl HHEProayauTa.
Metonuka M OpraHu3auus — I[POBEIEHUS  DHEPOTayauTa.
HNHCTpyMEHTaNbHBIA  AyIuT. [Ipubopunoe  oOecrneueHus
SHEproayauTa. OHEpreTUYecKuid mnacnopt mnorpedutenein TOP.
OHepreruyeckuil macnopT 37aHus. [Iporpamma 3HepreTudyeckoro
obcnenoBanus. OreHka Tekyiero coctosHus. Omnpenenenne
MOTEHIMANa  DHEProcOepexeHusl. Copnepxanue  pacyeTHO-
NOSICHUTEIbHOW 3amuckd U (opMm mnacmopra. DHEpProcepBHCHbIE
JIOTOBOPBI.

5.3. JlabopaTopHble 3aHATHS (HE IPETyCMOTPEHBI)

5.4. IlpakTHyeckue (CeMUHAPCKHUE) 3AHATUSA

Tab6anua 6
Ne
w/n HaumeHoBaHue pa3zaesia Conep:xkanue pasaeJia
O3HakOMJIEHHE C TMOHATHEM YCJIOBHOIO TOIUIMBA, MEPBHYHOTO
IobynuTenbHbIE MOTHBbI yca0BHOTO ToIuBa. Onpeenenne IoTpeOHOCTH MPEAIPUATHS B
§Heproc6epe>1<eHI/I;{. nepBuuHOM TormumuBe. OmnpeneneHHe ToJ0BOrO  IOTPEOIEHUS
dKOHOMATCIILHO™ HPEANPUATHEM SHEPrUM B YCIOBHOM TorumBe. OmpeseneHue
HOPMATHBHBIE ACHCKTHI
HEOOXOAMMOCTH MPOBEICHUS dHEpPreTudeckoro ayauta. OreHka
1 | sHeprocOepexeHus
NOTEHIIMAIA JHEProcOepekeHus B KOTeNbHBIX. OmpeaeneHue
[Toka3arenu SHEProeMKOCTH 5
1 SHEPro3hhEKTHBHOCTH TOJIOBBIX ~ CYMMapHbIX — [OTEpb  yCIOBHOTO — TOMMBA  O€3
UCIIOJIb30BAHUSI TEIUIOBOW SHEPrMU MPOJAYBOYHOW BOJIBI B
KoTenbHOW. OlleHKa CpeJHEroJ0BOd 3KOHOMHH TOIUIMBA B
JENCTBYIOLIEN ITPOMBILIIIECHHOW KOTEJIBHOM.
Metost sHeprocoepexenus | Pacuér pacxo/a Teria Ha HarpeB HHPHUIBTPYOIIETOCs
2 P TPOU3BOJICTBE HapY)KHOTO Bo3ayxa. [IpoBecTr 3Heproayamut
TETJIOBOM DHEPIHH. TETJIOTEXHOJIOTHYECKON YCTAaHOBKH.
MeTo/1bI OLIEHKH MOTEPh SHEPTUU M SHEPTOHOCUTENEH TIPH
DTamnsl pacyera MoTephb poBeeHNH dHeproayauta. OnpeaeauTh pacXxoa TEIUIOTHI Ha
3 | PHepruu ¢ MOBEPXHOCTH OTOIIJICHUE JKUJIOTO KUPIHYHOTO 31aHus. ONpeaeauTh

TpyOOTIPOBOJIOB

MaKCHUMAaJIbHYIO TETIJIOBYIO Harpy3Ky (10 YKpYIHEHHBIM
1oKa3aTessiM) Ha ropsiuee BOJOCHA0KEHHE B JKUJIOM 3aHUU.




Pacuer 9HEProdPPEeKTUBHOCTU YCTaHOBKH
KOHJAMIMOHUPOBAHUS BO3JyXa C peuupkyiaauuen. Pacuer
3HEProdPPEeKTUBHOCTH MPH NPUMEHEHHH pPEKyIepaTHBHOIO
TEINIOOOMEHHUKA-YTUIIN3aTOpa  TEIUIOTHl  BEHTUJISIIIMOHHBIX

PammonanbHoe
KCIOJIb30BAHUE 3HEPTUU B
3JaHUSAX U COOPYKECHUAX.

VY4eT 3HepreTH4ecKux BEIOPOCOE.

pecypcoB. DHeprocOeperkeHHe Ha OO0BEKTaX TEIJIODHEPTCTUKH U B
TETUIOTEXHOJIOTHAX. PaccyuTaTh CpPOK OKYNaeMOCTH TETJIOBOTO
Hacoca.

6. CamocrosiTesibHAsE padoTa MAarucCTPAHTOB IO AMCHMILJIMHE
6.1 Bonnpochl 17151 caMOCTOSITEILHOT0 U3Y4YeHUS

Tabnauua S
Ne
TeMbl 1J151 CAMOCTOAATEIHLHOT0 H3YUYECHHS
n/n
1 l'ocynapctBennblit crangapt «DHepreruueckas 3ddextuBHOCTh. COCTaB MOKa3aTeneii.
2 3akoHoaTenpHas 0a3a MPOBEJIEHUS] SHEPreTUYeCKHX OO0CIIeIOBaHUN M SHEProay/auTa.
3 Buns! sHeproaynura. MHCTpyMEHTANIBHBIN SHEPTrOayInT.
4 Hcnons3oBanne Tem1000MEHHBIX anmnapaToB Jisl yTHin3anun teria BOP.
5 YTunuzanus Ternsaa BTOPUUHBIX JHEPIeTUUECKUX PECYPCOB B pEKyIepaTUBHBIX
TEII00OMEHHHUKAX.
6 MeTtoo510rHs 3HEProayAuTa MPOMBIIIIIEHHOTO TPEAIPHATHS.
7 [IpuMeHeHre OpPOCUTENbHBIX TEIUNIOOOMEHHUKOB JUISI YTWIM3ALUM TeIla OTXOIAIIMX
ra3os.
8 TerutoBeie Hacochl. MIX Ha3HAYeHHE U OCHOBHBIE TUIIBL. [[prMEHEHNE TETIOBBIX HACOCOB IS
SHEPTOCOEPEIKCHHS.
9 Macmta0bl 1 IEpCIEKTUBBI IPUMEHEHUS TEIJIOBBIX HacocoB B Poccuu u B Mupe
10 CriocoObl yTUIM3alMK TEIUIOTHI B CUCTEMAaX BEHTWIALMY U KOHIUIIMOHUPOBAHUS BO3/1yXa
11 HpI/IMeHeHI/I? PELIUPKYISILIAN BBITSKHOIO BO3/lyXa € LEJIBIO SHEProcOepexeH s B
LIEHTPAJIBHOM CUCTEME KOHIMLMOHUPOBAHMsI BO3/1yXa.
12 denepanbHas 1eneBas nporpamma « dHeprocoepexkenue Poccuny.

6.3 Temsr UTP:

1. Onpenenenue rogo0BoOro NOTPeOICHMs MPEANPUITHEM SHEPTUU B YCIOBHOM TOTLIUBE.

2. OueHKa MoTeHIraa sHeprocoepeskeHrs B KOTENbHBIX.

3. [IpumeHeHne perUpKyIALIUN BRITSHKHOTO BO3/yXa C LEIbI0 DJHEProcOepeeHHs B
LIEHTPAIBHON CUCTEME KOHIAMIIMOHUPOBAHUS BO3AyXa.

4. TIpumeHeHHe TeMIOBBIX HACOCOB IS SHEProcOepeKeHUSI.

5. YTunuzanus Teria BTOPUYHBIX YJHEPTETUYECKUX PECYPCOB B PEKYIEPATUBHBIX
TeMI000MEHHUKAX.

6. Pacuet sHeprodpPpekTUBHOCTH YCTAHOBKU KOHIUIIMOHUPOBAHUS BO3/IyXa C
PELMPKYIIALUEH.

7. OnpeneneHrie HEOOXOIUMOCTH MTPOBEICHUS IHEPTETUYECKOTO AyAUTA.

8. Ompenenenne pacxoaa TEIUIOTHI HA OTOTIEHUE KUIIOTO KUPIIUYHOTO 3/IaHUS.

9. Pacuet sHeprodpPpeKTUBHOCTH MIPH MPUMEHEHUN PEKYIIEPATUBHOTO TEIII0O0OMEHHUKA-
YTUIU3aTOPA TEIUIOTHl BEHTUJISIIIMOHHBIX BEIOPOCOB.

10. DHeprocOepexeHne nMpu peAyIUpPOBaHUN JaBJICHUS Mapa.
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13.
14.
15.
16.
17.

18.

19.
20.

21.
22.
23.

24,

25.

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

11. IlpumeHeHrEe OPOCUTENBHBIX TETNIOOOMEHHUKOB ISl YTHJIM3AIMU TEIIa OTXOAAIINX

Tembl pedepaTos

[ToOynuTenpHBIE MOTHBBI SHEPTOCOEPEKEHUSI.

3aKOHOIaTeNTbHO-HOPMATHUBHBIE ACTIEKTHI SHEProcOepPeKEHUSI.

l'ocynapctBennslii ctanaapt «Heprerudeckast 3pdexruBHOCTh. COCTaB MOKa3aTenein.
OCOOEHHOCTD CKUTaHHUS TOIUIMBA B CIIOEBBIX TOIKAX, B (PaKETBHBIX TOTIKAX
DHepreTuyeckas 6€30MacHOCTh. DKOJIOTHSL.

Bomnpocsr Texnosoruueckoro 3ueprocoepexerusi. OCOOEHHOCTh 0TEYECTBEHHOM
TETUIOOHEPTETHUKH.

PaGora sanepHoro peakropa.

[Tpo6eMbl pernoHanBHOTO HEProodecnedeHus 1 sHeprocoepexerusi. OCHOBBI
MIPABOBOTO PETYIMPOBAHHS HA PETHOHATHHOM YPOBHE.

MeTo1bl ¥ KpUTEpUHU OLIEHKH 3(h(PEKTUBHOCTU IHEPTOCOEPEKEHMUSI.

®denepanbHas LeneBas nporpamma «dHeprocoepexenue Poccumm».

OTnu4ne KOTEIbHBIX YCTAHOBOK OT IIPOMBIIIJICHHBIX TTEYCH.

TepmomuHamMuyeckne kKpurepun. HarypansHbie KpUTepHH OIEHKH Y3PPEKTUBHOCTH
WCTIOJIH30BAHMUS DJHEPTUH HA TIPOMBIIIJICHHBIX TPEIMTPUSITHSX.

D¢ dexTrBHOE UCTIONB30BaHKE TEPBUYHON SHEPTUU TOTLIIUBA.

Onpenenenre NOTPeOHOCTH NPEANPUATHS B IEPBUUHOM TOIUIMBE.

OmnpenerneHne To10BOTO MOTPEOICHUS TIPEATIPHUSITHEM SHEPTHUH B YCIIOBHOM TOTLITHBE.
OreHka MoTeHIMaa SHEpProcOeperkeHUs B KOTEIIbHBIX.

OmnpezeneHne rof0BbIX CYMMAapHBIX NOTEPb YCIOBHOTO TOIIMBA 0€3 UCTOIb30BaHU
TEIUIOBOM HEPTUH MPOYBOYHOM BObI B KOTEIHHOM.

O1nieHKa cpeTHEroI0BOM SKOHOMHH TOTUIMBA B IEUCTBYIOIIEH MPOMBIIIJICHHOM
KOTEJIbHOM.

OHeprocoepekeHue NNpy pelyiupOBaHUH JaBJICHUs Mapa.

[ToBblnenue 3¢h(heKTUBHOCTH UCIIOJIb30BAHUS IEPBUYHON SHEPTUU TOIIUBA IIPH
BBIPAOOTKE HJICKTPUUYECKON SHEPIHH.

I'paduiky TEIIOBBIX U AIEKTPUUECKUX HATPY30K.

[Ipunumn npsimoro npeoOpa3oBaHusl COJIHEYHON SHEPTUU B HIIEKTPUUECKYIO.
IIpuBenure cxeMy KOMOMHUPOBAHHOI'O MCIIOJIb30BaHHs BO30OHOBIIAEMBIX HCTOYHUKOB
SHEPIUH.

KomOuHnpoBaHHOE UCIIOJIB30BaHUE BO30OHOBIISIEMbIX HCTOYHUKOB SHEPTUU U
aKKyMYJIATOPOB 3HEPTUH.

MeponpusTus noBbleHus 3pPEeKTHBHOCTH Nepeaayy TEIUIOThl OT UCTOYHHKA K ITOTpe-
ouremnio

AJlbTepHAaTUBHBIE METO/Ibl CHU)KEHUS MOTEPh SHEPTUU B JIMHUAX JIEKTPOIIEepeJayuu.
CocrapneHue SHEPreTHUecKuX 0aJaHCOB MPOMBIIIICHHBIX IPEATPUATHH.
PacueTHblit aHATM3 SHEPreTUYECKUX OAaHCOB.

Pacuer HOPM pacxoda TOINIMBHO-O3HCPICTUYCCKUX PECYPCOB.
BcnomorarensHbie KPHUTCPUH aHAJIN3a SHEPTOII0JIb30BAHU A

32. TpanchopmaTtopsl Tema, UX THIIBL.
33. D dexTUBHOCTH TEMIOBOTO HACOCA, XOJIOAUIBLHON MAIIMHBI 1 KOMOMHUPOBAHHOTO

TpaHchopmaTopa Tera.

34. IlpuHuun paboThl KOMIPECCHOHHOTO TpaHcpopMaTopa Teria.
35. IIpuHuun paboTs! aACOPOIMOHHOTO TpaHchopMaTopa Teria.
36. HarpaBnieHust sHeprocOepeskeHus B CTPOUTENBCTBE, CIIOCOOCTBYIOIINE YMEHBIIEHUIO

HOTpC6J'IeHI/IH TCIIJIOTHI B 3JaHUAX.

37. Paccyer moTepH TEIUIOTHI Yepe3 OTPaXACHUS 31aHHUHI
38. B uem 3akirouaeTcs MOJIEPHU3ALMS CHCTEM OTOIUICHHS 3/1aHUH, HAaIpaBJIeHHAs Ha



YMEHBIIEHUE TEIUIONOTPeOaeHUs?

39. MeTo 161 OTIpe/ieieHns] KOJTMYECTBA MOTPEOIIEMOT0 TOILINBA.
40.

41. 3amKHyTas cucTeEMa aBTOMaTUYECKOIO PETYIUPOBAHMS

42. MeTo1bl OIIEHKH UHBECTUIIMOHHOW CTOMMOCTH TMPOCKTOB

43.

44. HapucyiiTe cxemy CTpYKTYypbl MHOTOCTYIIEHYATOT0 00Y4EeHHS U MEPENOIrOTOBKU KaJpOB B

o0acT sHeprocOepeKeHUsI.

45. Bunpl aHeproayauta. MHCTpyMEHTaIbHBIN 3HEProayaurT.

46. MeTo10JI0THsI SHEProayIUTa MPOMBIIUIEHHOTO TPEANPHITHS.

47. Onpenenenne HEOOXOTMMOCTH MTPOBEACHUS YJHEPTETHUECKOTO ayINTa.

48. OmnpenienieHre pacxo/ia TEIUIOTHI Ha OTOTUICHUE KHJIOTO KHUPITUIHOTO 3/IaHUS.

49. Pacuet 5HeprodhHeKTHBHOCTH TP MPUMEHEHUH PEKYIIEPATHBHOTO TETUIO0OMEHHHKA -

yYTUiIM3aTopa TCIIOThI BEHTUIIALIMOHHBIX BI)I6pOCOB.

50. Pacuet sHeprospPeKTUBHOCTH YCTAHOBKH KOHAWIIMOHUPOBAHUS BO3/IyXa C PEIUPKYIISIHCH.
51. Mcnonb30BaHue TEMIO0OMEHHBIX allapaToB i yTuin3anuu Temia BOP.

52. Yrunusanus Tersia BTOPUYHBIX SJHEPTETHUECKIX PECYPCOB B PEKYIIEPaTUBHBIX

53. TerI00OMEeHHHKAX.

54. TIpuMeHeHne OPOCUTETBHBIX TETNIO0OMEHHUKOB JUISl YTHITU3AIMH TEIUIa OTXOISIINX Ta30B.
55. TernoBkie Hacockl. MIX Ha3HaUY€HWE U OCHOBHBIC THUIIHI.

56. 3akoHoaTenbpHas 6a3a MPOBEACHHUS SHEPTETHUSCKIX 00CIIETOBaHUI U SHEProayIuTa

57. [IpuMeHeHre TeTIOBBIX HACOCOB JJIS SHEPTrOCOSPEIKECHUS.

58. TeroBbie HacocHl. MIX Ha3HAYCHWE U OCHOBHBIC THITHI.

59. [IpuMeHeHne TeTIOBBIX HACOCOB JJI SHEPTrOCOCPEIKCHUS.

60. MacmtaObl ¥ epCreKTHBBI MPUMEHEHHsI TETUIOBBIX HacocoB B Poccuu u B mupe.

61. CriocoObl yTUIU3alKuy TEIUIOTH B CUCTEMAaX BEHTWISALUN U KOHIUIMOHUPOBAHUSI BO3/1yXa.
62. [IpuMmeHeHre pelUpKYISALUN BBITSHKHOTO BO3/yXa C LENbI0 SHEPTOCOEPEKEHUS B LIEHTPAIBLHOM

CUCTEMEC KOHANITHUOHUPOBAHUA BO3yXa.

6.4 YueOoHO-MeTOoqUYecKOe U MHPOPMAIIHOHHOE 00ecTieueHre CaAaMOCTOSITe IbHOM

padoThI

1.

2.

3.

Jluteparypa:

Knumona I'.H. DHeprocOepexeHne Ha MPOMBIIITICHHBIX MPEANPUATHAX [ DIEKTPOHHBIN
pecypc]: yue6Hoe nocodue/ Knumona I'.H.— DnekTpoH. TeKCTOBbIE JaHHbIe.— TOMCK:
Tomckuit monurexunueckuit yausepcutet, 2014.— 180 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/34743.html.— 5BC «IPRbooks»

KymuaoB, A.A. DHeprocOepexxeHHE B TEIUIOPHEPTeTHKE M  TEIIOTEXHOJOTHUAX
[DnexkTpoHHbIN pecypc]: yueOHoe mocobue/ KymuHoB A.A.— DIEKTpPOH. TEKCTOBBIE
nanable.— M.: MammHocTpoenue, 2011.— 376 c.

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

[MocamkoB, M.B. DHueprocOepexeHne B CHCTEMax TEIJIOCHAOKEHHS [DNEeKTPOHHBIN
pecypc]: yaebnoe mocobue/ [TocamkoB M.B., Hemuenko B.U., Tutos I'.11.— Dnek-TpoH.
TekcToBble gaHHble.— Camapa: Camapckuii ToCyJapCTBEHHBIH —apXUTEKTyp-HO-
crpoutenbHblil ynusepcutet, 9bC ACB, 2014.— 192 c.

Peoicum docmyna: http://www.iprbookshop.ru/29799.html
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7. OnleHOYHBbIE CpeaCcTBA

7.1 Bonpochl K I€PBOMY_TEKYIIEMY KOHTPOJII0 OCBOCHHU S THCIHMILINHBI

[ToOynuTenbHBIE MOTHBBI SHEProCcOepEKEHUSI.

3aKOHOJaTEIbHO-HOPMATHUBHBIE ACTIEKThl YJHEPIOCOEPEKEHMUS.

l'ocynapctBensslii ctanaapt «Heprerudeckast 3pdexruBHOCTh. COCTaB MOKa3aTenein.
KakoBa 0cOO€HHOCTH CXKHTaHHS TOIUIMBA B CIOEBBIX ToMKax? KakoBa 0co6eHHOCTh
CKMTaHUs TOIUIMBA B (pakesbHbIX TonKax? Kakue Buabl TOIUIMBA B HUX MOYKHO CXKHUIaTh?
DHepreTuyeckast 0€30MacHOCTb. DKOJIOTHSL.

Bomnpocsr TexHosoruueckoro aueprocoepexxerusi. OCOOEHHOCTh 0TE€UECTBEHHOM
TEIIOPHEPTETUKH.

Kak paboraet saepHslii peaktop? Kakue nporeccsl B HeM peanu3yrorcs?

[Tpo6neMbl pernoHaIBHOTO HEproodecneueHus 1 sHeprocoepexeHrs. OCHOBBI
MIPaBOBOTO PETYIUPOBAHUSI HA PETUOHATILHOM YPOBHE.

Kakumu xosm4yecTBEHHBIMU apaMeTpaMy XapakTepu3yroTcs Tonku? [1o kakum
(dhopmMynaM UX MOXHO paccyuTaTh?

MeTo1bl ¥ KpUTEpUU OLIEHKH 3(P(PEKTUBHOCTH IHEPTOCOECPEKEHHUSI.

denepanpHas 1eseBas mporpamMma « dHeprocoepexenne Poccumy.

UeM OTamyaroTcsl KOTEJIbHbIE YCTAHOBKH OT MPOMBIIIJIEHHBIX MTeYeii?
Tepmoannamuueckue kputepuu. Hatypanbable KpuTepuu o1ieHKH 3 (HEeKTUBHOCTH
WCII0JIb30BAHUS SHEPTUH HA IPOMBIIIJICHHBIX TPEANPUATHSIX.

3a cyeT yero MoKHO JOOUTHCS B KOTEJIbHBIX YCTAaHOBKAX U revyax 6osee 3hhekTuBHOrO
HCMOJIb30BAHMS TTIEPBUYHON SHEPTUM TOTLIUBA?

Onpenenenre NOTPeOHOCTH NPEANPUATHS B IEPBUYHOM TOIUIHBE.

Yewm pazmuuarorca TOL u TOC? Kakue sHepreTudeckue yCTaHOBKH BbI €111 3HaeTe?
Omnpenenenre roJoBOro NOTpedIeHus MPeAnpUsITHEM SHEPTUU B YCIIOBHOM TOIUIHBE.
Kak noBbicuTh 3()(peKTUBHOCTD MCIOJIB30BaHUS IEPBUYHOMN SHEPTUU TOILIIUBA IPU
BBIPAOOTKE AJIEKTPUUECKOU SHEPTHH?

OneHka noTeHIuana sHeprocoepekeHrs B KOTEIbHBIX.

Omnpenenenre roJJOBbIX CYMMapHBIX MOTEPh YCIOBHOTO TOIUIMBA 0€3 UCIOIB30BaHUS
TEIUIOBOM HEPTrUU MPOYBOYHOM BOJbI B KOTEIHHOM.

OrnieHka cpeIHeroI0BOM SKOHOMUH TOTUIMBA B JICUCTBYIOIIEH MPOMBIIIJICHHOM
KOTEJIbHOM.

DHeprocbepekeHre Mpy peaylUpOBAHUY IaBIICHU Mapa.

Kak nmoBbicuTh 3()(peKTUBHOCTH UCIOJIB30BaHUS IEPBUYHOM SHEPTUU TOIIIUBA MPU
BBIPAOOTKE DNEKTPUUECKON SHEPTUU?

JlJis KakuXx 1enel UCrob3yoTCs TpaduKU TEIIOBBIX U AJIEKTPUYECKUX HArpy30K?
HazoBure Bupl rpamkoB Harpy3oK.

KakoB npuHIun npssmoro npeoOpa3zoBaHus COTHEYHOM SHEPTUH B SJICKTPUUECKYIO?
[IpuBenute cxeMy KOMOMHUPOBAHHOTO HCIIOJIb30BaHUS BO30OHOBIISEMBIX HCTOYHUKOB
SHEPIUH.

Yro naeT KOMOMHUPOBAHHOE UCIIOJIb30BaHUE BO30OHOBIISEMBIX HCTOYHUKOB SHEPTUU U
AKKyMYJISITOPOB 3HEPruu?

C noMOIIbIO0 KAaKUX MEPONPUATHI MOKHO MOBBICUTD 3 (PEKTUBHOCTH MEpeIaul TEIIOThI
OT UCTOYHHUKA K IOTpeOHUTEIO?

Kakue anbTepHaTUBHBIE METO/IbI MPUMEHSIOTCS JIUIsl CHUKEHUS TOTEPh SHEPTUH B JIMHUSIX
aJIeKTponepenadn?

Kakue Bonpochl JOKHBI OBITh OTPAXKEHBI ISl COCTABIICHUS SHEPre THUECKUX OanaHCcoB
MIPOMBIIIITICHHBIX MPEATPUATHI?

C ucnonp30BaHnEM, KAKUX COOTHOLIEHHUH MPOBOJUTCS PaCUETHBIM aHAIN3
SHEepPreTU4ecKux OamaHcoB?

KakuMm 06pa3oM MOKHO paccuuTaTh 3PQPEKT OT peaan3alii OpraHu3aluoOHHO-



TexHnyeckux Meponpusituii (OTM)?

C ucnosp30BaHNEM, KAKUX COOTHOIIEHUN TPOU3BOAUTCS pacyeT HOPM pacxo/ia
TOTUIMBHO-3HEPI€TUYECKUX PECYpCOB?

Kakue BcnoMorarenbHble KpUTEPUN IPUMEHSIOTCA U1 aHAIN3a SHEPTOI0Ib30BaHUs?

O6pa3en 6uieTa K IepBOMY TeKYIEMY KOHTPOJIIO 3HAHMIA 10 TUCHUTLIHHE

MUHHCTEPCTBO HAYKH U BhIcHIero oopazosanust PO
I'po3HeHcKkuil rocynapcTBeHHBIH HEQTSIHON TEXHUUECKUH yHUBEPCUTET UM. aka]. M.Jl. MuinoHImumkoBa
MHCcTUTYT SHEpPreTHKN
Kageopa «Tennomexnuxa u cuopasnuxa

Buuer Ne 1

TlepBBIi TEKVIIMI KOHTPOJIb 3HAHUN

Jucruminaa: «IIpoOiieMbl 3HEPro- U pecypcocOepekeHusl B TEITIODHEPreTHKE,
TCIIJIOTCXHHUKEC U TCIIJIIOTCXHOJIOTUAX)

DHepreTudeckas 6€30MacHOCTb. DKOJOTHUS

Onpenenenre NOTPeOHOCTH NPEANPUATHS B IEPBUYHOM TOIUIHBE

DHeprocbepexeHre Mpy peayliMpOBaHUY JIaBIIEHUs Mapa

3aB. kadenpoit «TermmoTexHruka v ruIpaBIuKay» P.A-B. TypnyeB
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7.2 Bonpochbl KO BTOPOMY TeKYyllleMY KOHTPOJIK0 OCBOEHHS TMCUMILINHBI

[IpuBeauTe npuMep UCIOJIB30BAHUS TEIIIOBBIX BOP.

C MoMoIIbI0 KaKUX YCTPOUCTB YTUIN3UPYIOTCS BOP n30bITOUHOTO NaBieHus?
Jlnig yero npeaHazHavyeHbl TpaHchopMaTopsl Teria? HazoBure ux THUIBL
Kakue nmapametpsl xapakTepusyroT 3pGEeKTHBHOCTh TEIIOBOTO HACOCA, XOJIOUIBHON MallIUHBI
1 KOMOMHHPOBAHHOTO TpaHchopmaropa Teria?

OO0bsacHUTE TPUHLIKIT PAOOTHI KOMIIPECCUOHHOTO TpaHChopmaropa Teria.

OO0BbsacHUTE TPUHLIUIT PAOOTHI aICOPOIIMOHHOTO TpaHCchopMaTopa Teria.

Kakue meponpusaTus No3BOJISIOT CHU3UTh TOTPEOICHUE SHEPTUU AIIEKTPOTIPUBOAaMU?
Kakwue crocoOsl perynupoBaHus MPOU3BOAUTEIHHOCTH IIEHTPOOESKHBIX MEXaHU3MOB
ucnousb3ytorcs? Kakue n3 HUX MO3BOJISIOT JOCTHYb MAKCUMAILHOTO CHUKEHUS MOTPEOICHUS
ANEKTPOIHEPTUn?

Kakue meponpusatus npuBOIsST K SKOHOMUU SHEPTUU B ANEKTPOTEPMUUYECKIX YCTAaHOBKAX?
HazoBure aBa HampaBieHHs SHEProcOEpeKEHUsI B CTPOUTENHCTBE, CIIOCOOCTBYIOIIHE
YMEHBIIIEHUIO MOTPEOICHUS TEIUIOTHI B 3JaHUSX.

UTto maet yTerieHne orpaxaarolux KOHCTpyKIui 3nanuii? Kakum o6pa3oM oHO
OCYIIECTBISETCSA?

Uro Takoe unpumbTpanusa Bo3ayxa? HazoBure npenenbHO TOMyCTUMOE 3HAYCHHE
KodppuIIMeHTa HHPUIBTPALUU BO3IyXa.

Kak paccunrtaTe moTepH TEIIOTHI Yepe3 OrPaXKICHUS 31aHUN?

B uewm 3akmouaercs MoJepHU3aIMs CUCTEM OTOIJICHUS 3[JaHUM, HalpaBJIeHHAs Ha
YMEHbIIIEHUE TeTIONOTPeOIeHHS?

Kakue MeTopl HCIOMB3YIOTCS TSI OTIPEACTICHIS KOJMYECTBA MOTPEOISIEMOTO TOTLITUBA?

C nmomo111p10, KaKUX MPUOOPOB MOKHO U3MEPHUTH Temmeparypy? Kak oHU YCTpOEHBI U KaKOB
MPUHLUT UX paboThI?

Kak paboTraer 3aMKHyTasi cCTeMa aBTOMATHYECKOTO PEeryIUpOBaHus?



18 Kakue MeTo/pl OLIEHKH HHBECTHUIIMOHHON CTOMMOCTH IPOEKTOB HA3BIBAIOTCS] METOIAMH
JTMCKOHTHPOBAHHOTO MOTOKA JICHEKHBIX CPEJICTB?

19 KakoBa nocienoBaTeNbHOCTD IaroB COCTaBJICHUS SHEPTETHYECKOTO TIaHa IPOMBIIUIEHHOTO
MPEAPUATUS?

20 Hapucyiite cxeMy CTPYKTYpbl MHOTOCTYIIEHYaTOTO O0Y4YeHHUS U TIEPENOArOTOBKY KaJIpOB B
o0acT sHeprocOepeKeHUsI.

21 KaxoBo 3HaueHHe HH(POPMAIIIOHHOTO 00ECTIEYCHNUS B 001aCTH SHEProcOepeKeHus?

22  Kaxue nH(OpMaIOHHBIE CUCTEMBI B 00J1aCTH YHEprocOepexeHust Bbl 3HaeTe? KakoB mpuHIUT
uX (QYHKIIMOHUPOBAHHUS?

23  Bwuasl sHeproayaurta. THCTpyMEHTaNbHBIN SHEProay/IvT.

24 MeTo0JIOTHS SHEPrOAYIUTA TPOMBIIIEHHOTO TPEIPUSATHSI.

25 Ompenenenre HEOOXOIUMOCTH MTPOBEICHUS YJHEPTETUICCKOTO ayInTa.

26  OmpenerneHre pacxo/ia TEIUIOTHI HAa OTOTUICHUE JKHJIOTO KUPITMYHOTO 3/IaHUS.

27 Pacuet 5HeprodpGeKTHBHOCTH NP NPUMEHEHNU PEKYIIEPATUBHOTO TEII00OMEHHUKA -
YTHIIM3ATOPA TEIUIOTHI BEHTHIIAIIMOHHBIX BHIOPOCOB.

28 Pacuer 5HeprodpGeKTHBHOCTH YCTAHOBKH KOHAWIIMOHUPOBAHUS BO3/yXa C PEIUPKYIISIHCH.

29 Vcmonb30BaHUE TETNIOOOMEHHBIX aIMapaToB Uil YTHIIM3anuu Teria BOP.

30  VYrunmsanus Teria BTOPUYHBIX YJHEPTETHUECKUX PECYPCOB B PEKYIIEpAaTHBHBIX
TEII00OMEHHUKAX.

31 TlpumeHEHHE OPOCUTETBHBIX TETNIOOOMEHHUKOB TSl YTHIIU3AI[MH TEIUIa OTXOSIINX Ta30B.

32 TemnoBble Hacochl. MIX Ha3HAYCHHE W OCHOBHBIC THITHI.

33 3akoHomarenbHas 0a3a MPOBEACHUS SHEPTETHUECKUX 0OCIICOBaHUI U SJHEProayIuTa

34 TlpuMeHEeHHe TEIJIOBBIX HACOCOB JIJISl SHEPTOCOePEIKEHHMS.

35 TemnnoBble Hacochl. MIX Ha3HAYeHHE U OCHOBHBIE TUIIBI.

36 IlpumeHeHUE TEIIOBBIX HACOCOB ISl SHEPTOCOEPEIKECHHUS.

37 Macmrtalbl ¥ IEpCIIEKTUBBI TPUMEHEHUS TEIUIOBBIX HacocoB B Poccun u B Mupe.

38 CnocoObl yTHIIM3alUK TEIJIOThI B CUCTEMaX BEHTWIALUU U KOHAUIMOHUPOBAHMSI BO3/1yXa.

39 IIpumeHeHHE PELUPKYIALNUU BBHITSHKHOTO BO3/yXa C LENbI0 SHEPTOCOEPEKEHUS B LIEHTPATILHOM
CUCTEeME KOHJIUIIMOHUPOBAHUS BO3IyXa.

Oo0pa3zen 0us1eTa KO BTOPOMY TeKYIIeMY KOHTPOJIK0 OCBOEHMSI TUCHMIJIMHBI

MUHHCTEPCTBO HAYKH U BhICHIEro obpazoBanusi PO
I'po3HeHCKuil rocyIapCTBeHHbBIN HETAHON TEXHUUECKUN YHUBEPCUTET UM. akaa. M.J[. MummoHkosa
MHCTUTYT SHEPrETUKU
Kagedpa «Tennomexnuxa u cuopasnuxa

Buuer Ne 1

BTopo#i TexyIlnii KOHTPOJIL 3HAHUHU

I[I/ICL[I/IHJ'II/IHaZ ((HDO6J'I€MLI OQHEPIro- nu DGCVDCOC66I)€)K€HI/I$I B TCTIJIOOHCPICTUKCE,
TCIINIOTCXHUKE U TCIIJIIOTEXHOJIOTUAX)

1 | Pacuer 3Hepl“03(1)(1)eKTI/IBHOCTI/I npu MNPpHUMCHCHHUHU PEKYNCPATHUBHOT'O TEII00OMEHHUKA -
YTUIIN3aTOPa TCTIOTHI BEHTUIIALITMOHHBIX BLI6p0COB

2 | TenmoBble HacoCHl. VX Ha3HAYeHUE Y OCHOBHBIC THUIIBL.

3 | CnocoOsl YTUJIM3aluu TCIJIOTEI B CUCTEMAX BCHTHUIIAINU U KOHAUIIMOHUPOBAHUA BO31yXa

3aB. kadeapoit «TernoTexHuKa 1 THIPABINKA P.A-B. Typnyes




7.3 Bonpocsl k 3k3ameny no aucuuiinne «IIpodaembl 3Hepro- u pecypcocoepe:keHus: B
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TECIJOIHEPIr€TUKE, TECIMJIOTEXHUKE U TCIVIOTEXHOJTOTUAX»

KakoBa 0cOO€HHOCTH CXKHTaHHsI TOILIMBA B CIOEBBIX ToMKax? KakoBa 0COOEHHOCTh CKUTAHUS
TOIUTMBA B (pakenbHBIX TonKax? Kakue BUIbI TOTIMBA B HUX MOKHO CXKHTaTh?

Kak paboraer sinepHsiif peakrop? Kakue npoueccsl B HeM peanu3yroTcs?

Kakumu xosmyecTBEHHBIMU apaMeTpaMu XapakTepu3ytoTcs Tonku? [1o kakum popmynam ux
MO>KHO PacCUUTATh?

UeM 0TIMYAIOTCS KOTEJIbHBIE YCTAHOBKH OT MPOMBIIIIJIEHHBIX eueii?

[IpuHaIeXHOCTBIO, KAKUX arperaTtoB, YCTAHOBOK M YCTPOICTB SIBJSIIOTCS TONKU?

3a cyeT uero MoKHO JIOOUThCA B KOTEJIbHBIX YCTAHOBKAX U revyax 6osee 3(hhekTuBHOro
WCII0JIb30BAHUS NTEPBUYHOM SHEPTUU TOILIIMBA?

YewMm pazmuuarorea TOL u TOC? Kakue sHepreTuuecKkue yCTaHOBKH BBI €€ 3HAaeTe?

Kak noBbicuTh 3()(peKTUBHOCTH NCIOJIB30BaHUs IEPBUYHOM SHEPTUHU TOIJIMBA MPU BBIPAOOTKE
ANEKTPUUECKOMN SHEprun?

JI1st KakuXx 11es1eil MCToJIb3yI0TCs TpadUKH TETUIOBBIX M DJIEKTpUUYECKUX Harpy3ok? Hazosute
BH/JIbI IPa(pUKOB HArPY30K.

KaxoB npunun npsMoro npeodpazoBaHusi COJTHEYHOM SHEPTUU B JIEKTPUUECKYIO?
[IpuBeaute cxeMy KOMOMHHUPOBAHHOTO UCMOJIb30BaHUS BO30OHOBIISIEMBIX HCTOUHUKOB
SHEPTHUH.

Urto gaet KOMOMHHPOBAHHOE MCTOIb30BaHUE BO30OHOBIISIEMBIX HCTOUHUKOB YHEPTHH U
AKKyMYJISITOPOB SHEPTUun?

C moMo1IbI0 KaKKX MEPOIIPHUATHI MOKHO TOBBICUTH () PEKTUBHOCTD Mepeiadu TeMIOThl OT
HWCTOYHHUKA K TIOTPEOUTENIO?

Kakue anpTepHaTUBHBIE METOIbI IPUMEHSIOTCA JUISl CHUKEHUS [TOTEPh SHEPTUU B JIMHUSX
3neKTponepenayn?

Kakue Bompoch! T0JKHBI OBITh OTPAKEHBI /1711 COCTABJICHHS SHEPTe€TUUECKUX OallaHCOB
MPOMBIIUIEHHBIX OPEeANPUSITUHN?

C ucnonp30BaHUEM, KAKUX COOTHOIIEHUI MPOBOJUTCS PACUETHBIN aHAJIN3 SHEPreTUYECKUX
6anaHcoB?

Kakum 00pa3om MOKHO paccuuTath A3PPEKT OT pearnu3aluy OpraHu3aHOHHO-TEXHUIECKIX
Meponpustuiit (OTM)?

C ucnonp30BaHUEM, KAKMX COOTHOUIEHUIN TPOU3BOIUTCSA pacyeT HOPM pacxo/ia TOMIMBHO-
SHEPreTUYECKUX PECYpCOB?

Kaxkue BcioMoraTenbHble KpUTEPUU TPUMEHSIOTCS ISl aHAJIM3a SHEPronoJIb30BaHUs ?
[IpuBeauTte nmpuMep UCHOIB30BaHUs TEIIOBBIX BOP.

C noMoI1bI0 KaKuX YCTPOUCTB yTUan3upytoTcst BOP n36sITouHOrO NaBieHus?

Jnis yero npeaHa3HadeHsl TpaHchopmaTopsl Terna? Ha3oBuTe UX THIIBL

Kakune napamerpsl XapakTepu3yoT 3pQeKTUBHOCTb TEIIOBOIO HACOCA, XOJIOAUIBHON MAIIMHBI
1 KOMOMHHPOBAHHOTO TpaHchopMmaTopa Tera?

OObsicHUTE TPUHIMI PabOThl KOMIPECCUOHHOTO TpaHCc(opmaropa TerJa.

OOmBscHUTE TPUHIMI PabOThI aACOPOIIMOHHOTO TpaHCPopMaTopa Tera.

Kakue MeponpusTHst MO3BOJISIOT CHU3UTh MOTPEOICHUE SHEPTUH DIIEKTPOTPUBOIAMH?

Kakue ciocoObl perynupoBaHus IpOU3BOIUTEILHOCTH LEHTPOOSKHBIX MEXaHU3MOB
ucnosb3yrorcs? Kakue n3 HUX MO3BOJISIOT TOCTUYb MAaKCUMAJILHOTO CHHKEHUS TOTpeOIeHUs
JIEKTPOIHEPTUU?

Kakue meponpuaTus NpuBOIAT K 3KOHOMUH SHEPTUU B JIEKTPOTEPMUUECKUX YCTAHOBKAX?
Ha3zoBute 1Ba HanpaBieHUs SHEProcOEPEKEHUSI B CTPOUTEIBCTBE, CIIOCOOCTBYIOIINE
YMEHBIIICHUIO TOTPEOJICHUS TETJIOTHI B 3AaHUSX.



30 Yro maer yTeruieHHe OTPaKIAONINX KOHCTPYKIMH 3nanuii? Kakum 06pazom oHO
OCYIIECTBJISIETCS ?
31 Yo Takoe uHpuIbTpanms Bo3ayxa? HazoBure npenenbHO JOMYCTUMOE 3HAYCHHE
Kod(unreHTa HHPUIBTPALUU BO3IyXa.
32  Kak paccuuTarh MOTEPH TEIUIOTHI Yepe3 OTPAXKACHUS 3AaHUI?
33 B uem 3akirodaeTcs MOJACPHHU3ALMS CHCTEM OTOIUICHUS 3/1aHUH, HAaIlpaBJICHHAs Ha
YMEHbILIEHUE TEIIONOTPeOIeHUS?
34  Kaxkue MeTO/IbI UCTIOIB3YIOTCS TS ONPECTICHHUS KOJIMUECTBa MOTPEOIIEMOT0 TOTTUBA?
35 C momomrslo, KaKuX MpUOOPOB MOXKHO H3MEPUTH Temrieparypy? Kak oHM yCTpOEHBI U KaKoB
MPUHLIMI UX paboThI?
36 Kak paboTaer 3aMKHyTasi CHCTEMa aBTOMAaTUYECKOTO PEryInpOBaHuUs?
37 Kaxue MeTo/1bl OTICHKH WHBECTUIIMOHHOW CTOMMOCTH MPOEKTOB HA3BIBAIOTCS METOIAMHU
TMCKOHTHPOBAHHOTO MOTOKA JICHEKHBIX CPEJICTB?
38 KaxkoBa mocinemoBaTeIbHOCTh IAar0B COCTABIICHUS YJHEPTETUIECKOTO IJIaHa TPOMBIIIIIICHHOTO
MpeANPUATHS?
39 HapucyiiTe cxeMy CTPYKTYpbl MHOTOCTYIIEHYATOTO OOYICHHS M IIEPETIOITOTOBKU KaJpOB B
o0nacTu 3HeprocOepeKeHusl.
40 KakoBo 3Ha4eHHE MHPOPMAITHOHHOTO 00ecTieueHHsI B 001aCTH SHEProcOepeKeHNU ?
41 Kaxue nHpOpMaIMOHHbBIE CUCTEMBI B 00J1aCTH 3HEprocoepexenust Bbl 3HaeTe? KakoB mpuHIumn
UX QyHKIIMOHUPOBAHUS?
42  Bwuppl sHeproaymuta. MTHCTpyMEHTaIBHBIN SHEPrOayIuT.
43  MeTo0JI0THs PHEPToayIUTa MPOMBIIIUIEHHOTO TIPEATIPUSITHS.
44 OmnpeneneHre HEOOXOIUMOCTH MPOBECHUS SHEPTETUUECKOTO ay/AHTA.
45 OmnpezeneHue pacxo/1a TEMJIOTHI HA OTOIJIEHUE KWIOTO KUPIUYHOTO 3/1aHMSL.
46  Pacuer sHEproshHeKTUBHOCTH TPU MPUMEHEHHH PEKYIIEPATUBHOTO TEIJIO0OMEHHHKA -
YTUIM3aTOPA TEIJIOTHl BEHTHIIALMOHHBIX BBIOPOCOB.
47  Pacuer 3HeproshPEeKTUBHOCTH YCTAHOBKH KOHIUITMOHUPOBAHUS BO3IyXa C PEHUPKYIISAIIHCH.
48  Hcnonp3oBaHME TEINIOOOMEHHBIX alnapaToB il yTHiIn3anun teria BOP.
49  VYTunuzanus Teruia BTOPUUYHBIX SHEPIeTUYECKUX PECYPCOB B PEKYIIEPATUBHBIX
TEII000OMEHHHUKAX.
50  IIpuMeHeHME OPOCUTENIBHBIX TEINIOOOMEHHUKOB JUIs YTHIIN3ALUU TeIlja OTXOIAIINX Ia30B.
51  Temnnosble Hacockl. X Ha3Hau€HHE U OCHOBHBIE THIIbI.
52  IlpuMeHeHME TEIIOBBIX HACOCOB ISl SHEProCcOepEKEHUS.
53  IlpuMeHeHME TEIIOBBIX HACOCOB ISl SHEPrOCcOEPEKEHUS.
54 Macmtalbl ¥ NepCreKTUBbI IPUMEHEHUS TEIUIOBBIX HacocoB B Poccuu u B Mupe.
55  Crnoco0bl yTUIM3AIMK TEIUIOTHI B CUCTEMAaX BEHTHISALUY U KOHIUIIMOHUPOBAHUS BO3/1yXa.

Oo0pasen Ouiera k 3k3aMeny no aucuuiuinge «Ilpodaembl 3Hepro- u

pecypcocﬁepememm B TCIVIOOHEPI€TUKE, TCIVIOTCXHUKE U TCILJIOTCXHOJIO0TI UAX»
MuHHCTEpCTBO HAYKH U BBICIIET0 0Opa3oBanust PO
I'po3HeHCKuU rocymapCcTBEHHBIN HE(TIHON TEXHIIECKUH YHUBEpCUTET UM. akan. M./[. MuiminoHImumKoBa
MHCTUTYT SHEPrETUKU
Kageopa «Tennomexnuxa u cuopasnruxa

Jucuuniauna  «IIpoOiaembl 3Hepro- u pecypcocoepe:keHHus1 B TelVIOIHEPreTHKe,
TeIVIOTEeXHUKe H TeNJI0TeXHOJIO0THsIX>
Cemectp -1

I'pynmna  3TIT-24m

BWJIET Ne 1

1. | MeTopl ¥ KpUTepuH OLIEHKH 3((HEKTUBHOCTH SHEProcOepeKeHHsl.




2. | Bunpl aneproayaura. MHCTpyMEHTAIBHBIN 3HEProayuT.

3. | llpumeHeHne TemIOBbIX HACOCOB ISl SHEPrOCOEPEIKEHHUSL.

3aB. xkadeapoit
«TennoTexHuka v ruIpaBINKa» P.A-B. Typnyes

7.4 Tekymmii KOHTPOJIb
Bomnpoce! k 1a00paTOPHBIM 3aHATHAM

1. [Ipubop yuera rasa u ycTaHOBJIEHHOI'O HOpMaTHBa pacxoja Ha JaHHbBIN MEPUO/I.

2. [Torepu HEPTUH, CBSI3aHHBIEC C HAPYIIEHUEM TEIUIOBBIX M THIPABIUYECKUX PEKUMOB TETIIOBBIX
ceTel.

3.DHeprocOeperaromie MepopHUsITHS B CHCTEMaX TETNIOCHA0KEHUS 3/1aHUH U OLIEHKa HX
sHeprocOeperarouux 3pHeKToB.

4.Tlpubops! yuera TerioBoii sHepruu. CocTaB TEMIOCUETUYHKA.

5.Y4er noTpebiieHns ANEeKTPUIECKON SHEPTrUuu

6.IIpoBenenune sHeproayuTa 1a00paTOPHH.

7.CocTaBieHHE CXeMBI TEIJIONOTEPh. Brimaua sHeprocOeperaroninx peKoMeH 1alui.

Bonpocs! Kk npakTHYeCKUM 3aHATHAM

1.03HakoMJIeHHE C TIOHATHEM YCJIOBHOTO TOIUIMBA, TEPBUYHOIO YCJIOBHOTO TOTLUIMBA.
Omnpenenenre MOTPEOHOCTH MPEANPHUATHS B IEPBUIHOM TOTLIIMBE.

2.0mnpeneneHue ToAO0BOTO TOTPEOJICHUS TMPEANPUITHEM SHEPTHMH B YCIOBHOM TOTLUIMBE.
Omnpenenenre HEOOXOTUMOCTH MPOBEICHUS SHEPTETUUECKOTO ay/IHTa.

3.01eHKa TOTEeHIMAIa dHEProcoOepeKeHuss B KOTEIbHBIX. OmpeneneHue roJ0BbIX CyMMAapHBIX
MOTEPh YCJIOBHOTO TOIUIMBA 0O€3 HCIIOJIB30BaHMS TEIUIOBOM SHEPTHHM TMPOIYBOYHOM BOJIBI B
KOTEILHOM.

4.0neHKa CpeHEroJIOBOM SKOHOMHUHM TOIUIMBA B JIEHCTBYIOIIEH MPOMBIIIICHHOW KOTEIBLHOM.
5.Pacuér pacxoja Termia Ha HarpeB HHQUIBTPYIOIIETOCS HapyKHOTO Bo3yxa. [IpoBectn
SHEProayAuT TEIUIOTEXHOJIOTHYECKON YCTaHOBKHU.

6.MeTo/1bI OlIEHKH TIOTEPh PHEPTUU U SJHEPTOHOCHUTENICH MPU MPOBEACHUN YHEProayIuTa.
OnpenenuTh pacxo]] TEIUIOTHI HA OTOIUICHHE JKHJIOTO KHUPIUYHOTO 3/IaHUS.

7.01npenenuTh MaKCUMAIBbHYIO TEIUIOBYIO Harpy3Ky (10 YKPYIMHEHHBIM MOKAa3aTeNsiM) Ha
ropsiuee BOJOCHAOKEHUE B KUJIOM 37aHHUH.

8.Pacuet aHeprospPpexkTUBHOCTH YCTAaHOBKU KOHIUITMOHUPOBAHUS BO3yXa C PEIUPKYISAIIUCH.
9.Pacuer oHeproapGeKTUBHOCTH TMpPU MNPUMEHEHHH PEKYNEepaTUBHOTO TEIIO0OMEHHUKA-
YTUIU3aTOPa TEMJIOTH BEHTUIISIIIMOHHBIX BEIOPOCOB.

10.5HeprocbepekeHre Ha 00bEKTaX TEIJIOPHEPTreTHKU U B TEIUIOTEXHOJNOTHsIX. PaccunTarh cpok
OKYIIAeMOCTH TEIJIOBOTO Hacoca.



1.5 Onucanme mnokasarejed u KPUTEPUEB OLCHUBaAHUSA KOMIIETEHIIMiII Ha PA3JIUYHBIX 3Tamnmax HX (l)OpMHpOBaHI/IH, OIMUCaHHuEe IIKaJbI

OllCHUBAaHUA.
Tadauna 7
IInanupyemble pe3yJIbTATHI OCBOCHUS Kpurepun oueHuBaHus pe3y/ibTaToB 00y4eHHs] HaumenoBanue
KOMHICTCHIM MeHee 41 6ann0B 41-60 6an10B 61-80 6a10B 81-100 6am10B OLCHO'THOI'0
(Hey/10BJIETBOPUTEJILHO) (Y10BJ1I€ETBOPUTEIBHO) (xopo1o) (OTJIMYHO) cpeacTBa

YK-1. CiocoOeH ocyiiecTBIATh KpUTHISCKUN aHATN3 MTPOOJIEMHBIX CUTYaIlMi HAa OCHO

BE CHCTEMHOT0 TI01X0/1a, BEIpa0daThIBATh CTPAT

erUI0 JE€HUCTBUIL.

3HaTh: dparmeHTapHBIE 3HAHUS Henonubie 3HaHus CdopMHUpOBaHHEIE, HO ChopMupoBaHHEIE
- OCHOBHBIE TIPUHIIATIBI OpraHU3anuu CoieprKalliie OTebHbIC CHCTEMaTHUYECKHE
TBOpYECKON pabOThl B OOJACTH 3HEPro- W POOeITbl 3HAHUS 3HAHUS
[pecypcocOepeKeHus,;

- CTPYKTYPY JHEPrEeTUKU CTpaHbl 51

aKTyaHbHOCTI) pallMOHAJIBHOI'O M CITIOJIB30BaHUSA

PHEPropecypcos;

- DKOHOMHYECKHME  IIOKa3aTeNd  OLEHKH

bHepreTuueckoi 3 HeKTUBHOCTH;

- TEPMOAMHAMUYECKHE KpPUTEPUH

PGGEKTUBHOCTH MCIIONIB30BAHUSI SHEPTHH.

YMeThb: YactuyHble yMeHUs Henonuele ymenus YMeHHs MOHBIE, ChopmupoBaHHbIe
- O0OHapyXHWBaTh M CTaBUTh NPOOJIEMBI TpH TOIYCKAIOTCSl HEOOIbINNe yMeHuUst

[PELIIEHNH 33124 SHEPro- U PecypcocOepeKeH s;

- aHATM3UPOBATh Hay4HO-TEXHHMYECKYIO
nHpOpManMioO, B T. Y. B  o0iacTd
bHeprocOepexeHuss u  SHeprodPpQeKTHBHOCTH

M3ydaTh OTEUECTBEHHBIA W 3apyOEKHBIH OIBIT
10 TEMATHKE JESITELHOCTH;

- yJacTBOBaTh B cOOpe M aHAIN3E HCXOAHBIX
AHHBIX UII TPOEKTHPOBAHMS OOBEKTOB M HX
JIEMEHTOB B COOTBETCTBHM C HOPMAaTHBHOHN

TOKYM €EHTaLME.

OILIMOKHU

Bonpocwi k
PYbescHbiM
ammecmayusm,
80NpPOCHL K
NPaKmuiecKum
SAHAMUAM, BONPOCHL K
1abopamopHuim

3AHAMUAM




Baagern:

- HAYAIbHBIMH HABBIKAMH CAMOOLIEHKH B
mpoliecce  pelieHHMs — 3ajad  dHepro- U
[pecypcocOepeKeHuS.

Yacruaaoe BJIaICHUC
HaBBIKaMH

Hecucrematnueckoe
MPUMEHEHNE HAaBBIKOB

B cucremarnueckom
MMPUMEHCHUHN HAaBBIKOB
JOITyCKar0TCs HpO6eJ'ILI

Ycnenmnoe u
CHCTEMAaTHYECKOE
MIPUMEHCHUEC HABBIKOB

ITK-3 criocoOHOCTBIO K OTIPEICIICHUIO TOTPEOHOCTH IMPOM3BOJICTBA B TOILUTUBHO-3HEPTETUUCCKUX Pecypcax, 000CHOBAHUIO MEPOIIPHST

SHEPropecypcos.

WU 110 DKOHOMUU

3HaATL:
- HOPMATUBHO-OKCILTYaTallUOHHBIC
TCXHOJIOT'MYECKUE 3aTpaThbl U IOTCPHU TeHJ’IOBOﬁ

OHCPIruu B TCIUIOBBIX CETAX, HOPMHPOBAHUE

d)parMeHTapHHe 3HaHUA

Henonxeie 3Hanusg

[MOTpeOJIeHUs] SHEPrOpEecCYpCoB  3IAaHMUSAMH |

COOpYKEHUSIMU;

- OCHOBHBIE DHeprocOeperaroime MepornpHusIThs CdopmupoBaHHbIe, HO CdopmupoBaHHbIE

I8  TapoOBbIX W  BOJOTPEHHBIX KOTJIOB B coJiepKallue OTAEIbHbIE CHUCTEMAaTHYECKUE

IMPON3BOJACTBCHHLIX KOTC/IbHBIX. np06em)1 3HaHUA 3HaHUA

Yactuynble yMeHUs Henonuele ymenus

YMeTn:

- BBINOJNHATH PabOTBl MO METPOJIOTUYECKOMY|

00ECIeYeHHI0 M TEXHHYECKOMY KOHTPOJIIO;

HCIIOIb30BaTh COBPEMEHHbIE METO/IbI

M3MEpPEHU, KOHTpOJIS, HCIBITAaHUI u

YIIpaBJIECHHUs Ka4eCTBOM;

- paccunThIBaTh TEIUIOBBIE U MAaTEpHAIBHBIC

0aIaHCBl 00BEKTOB;

- MIPOBOIHTH OLIEHKY 3¢ eKTUBHOCTH] Bonpocwi k

TPaHCTIOPTUPOBAHUS TETTIOBON 3HEPIUH; pybedcHvim

- TPOM3BOAWTH Y4YET TEIUIOBOM JSHEPTUH U ammecmayusm,

TEIJIOHOCUTENST B OTKPBITBIX W 3aKPBITHIX| 80NpOCHL K

CHCTeMaXx TeIIIOCHA0XKEHUS; NPaKmuiecKum

- BBINOJHATH JHEPreTHUECKHE OOCIeIOBaHNUS 'YMeHus ojHeIE, SAHAMUAM, BONPOCHL K

[IPOMBITIICHHBIX TPEAIPUATHI. morryckarorest HeOompime|  CdhopmMupoBaHHBIE 1abopamopHvim
OIINOKH YMEHHS 3AHAMUAM




Baaners:

- METOIUKOW IUTAHUPOBAHMSA OSHEPreTUUECKUX
oOCrieoBaHNi ¥ TPOBEACHHS DHEProayauTa,
y4aCTBOBATh B MPOBEICHU U IJIAHOBBIX|
MCIIBITAaHUH TEXHOJIOTUYECKOro 000pyA0BaHuS;

- METOlaMH pPa3pabOTKU IUIAHOB, MPOrpaMM H
METOAMK BBITIOJIHEHUSI U3MEPEHUM, UCTIBITAaHUH 1
KOHTpOJsSI, HMHCTPYKIMI 10  3KCIUTyaTaluy

000pynOBaHUS u JIpYTuX TEKCTOBBIX
MHCTPYMEHTOB, BXOISIINX B COCTaB
KOHCTPYKTOPCKOM U TEXHOJIOTMUECKON
TOKYMEHTAIUH.

Yactuaaoe BJIaICHUC
HaBBIKaMH

Hecucrematnueckoe
MPUMEHEHNE HAaBBIKOB

B cucrematrueckom
NPHUMEHEHUH HABBIKOB
JIOITYCKAFOTCSI ITPOOEITBI

VYcneunoe u
CHCTEMATHYECKOE
HpI/IMeHeHI/IC HABBIKOB




8. OcobennocTn peann3anvi TUCHUILIMHBI IJIs HHBAJU/A0B U JIMI C OrPAaHNYCHHBIMHU

BO3MOKHOCTHMMU 3I0POBbS

JUisi  OCYIIECTBJICHUS TPOLEAYP TEKYIIero KOHTPOJS YCIIEBAEMOCTH W IPOMEXYTOYHOU
aTTeCTalluy OOYdYaIOIIMXCsl CO3AaHbl (POHIBI OLCHOYHBIX CPEICTB, aJalTUPOBAHHBIC JUJISI WHBAIUIOB H
JUIl C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMHU 3J0POBBS M TMO3BOJSIOMIAE OLEHHUTH JOCTHKEHHE HMH
3aIUIAaHUPOBAaHHBIX B OCHOBHOHM 00pa30BaTeNbHONW TMpOrpaMMe pe3ylbTaTOB OOyYeHHS W YPOBEHb
c(OPMHPOBAHHOCTH BCEX KOMIICTCHIMH, 3asBICHHBIX B oOpa3oBaTenpHOW mporpamme. Popma
MpOBEACHUSI TEKYIIEH aTTecTallii Ui CTYJSHTOB-WHBAIMIOB YCTAHABIMBACTCS C y4ETOM
WHIUBUAYAIbHBIX TCUXO(QU3NYECKHX OCOOeHHOCTeH (YCTHO, MUCbMEHHO Ha OyMmare, MHCbMEHHO Ha
KoMIbIOTEpe, B (opme TecTHpoBaHus W T.I.). [Ipum TecTupoBaHWM AJsl CIA0OBUISIINX CTYIEHTOB
WCTIONB3YIOTCS (DOH/IBI OIIEHOUHBIX CPEACTB C YKpyNMHEHHBIM mpudrom. Ha sk3ameH mpuriamaercs
COTIPOBOKJAIONINE, KOTOPBIA  OOecleYnBaeT TEXHUYECKOE COMPOBOXKICHHE CTyaeHTy. [lpm
HEOOXOIMMOCTH CTYACHTY-UHBATUAY PEIOCTABISCTCS AOTOTHUTEIBHOE BPEMS ISl TOATOTOBKH OTBETA
Ha »9k3aMeHe (wiu 3adere). OOywaromuecs C OTrpaHUYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI U
oOydJaromuecs: HMHBAIHIBI O00ECTICYMBAIOTCS IE€YaTHBIMH M AJIIEKTPOHHBIMH  00pa30oBaTeIbHBIMU
pecypcamu (TIporpaMMmbl, y4eOHBIE IMOCOOHMS ISl CaMOCTOSITENBHOM paboThl W T.A.) B (dopmax,
aIalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 370POBbsI U BOCHIPUATHS HH(OpMALIUU:

1) JUIS UHBAJIUOB U JIUL C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbS MO 3PEHHIO:

- I cJembIX: 3aJaHus U1 BBINOJHEHHMS Ha CEMUHapaX U MPaKTUYECKUX 3aHITHUSIX
opopMIsIIOTCSL  penbeHO-ToueYHbIM ImpudTOoM bpaiinsg umm B BUAE 3JIEKTPOHHOTO JIOKYMEHTa,
JOCTYITHOTO C TIOMOINbIO KOMIIBIOTEpA CO CHELMaIN3UPOBAHHBIM MPOTPAMMHBIM OOECIeUeHUEM s
CJIETIBIX, MO0 3aYUTHIBAIOTCS ACCUCTEHTOM; MUChbMEHHbBIE 33/1aHUs BBIMOIHIIOTCS Ha Oymare pesbedHo-
ToyeyHbIM wmpudrom bpaiinsg uim Ha KOMIbIOTEpE CO CIEHHMATU3UPOBAHHBIM MPOTrPaAMMHBIM
obOecriedeHUeM Jsl CJENbIX JIMOO HAJWKTOBBIBAIOTCS ACCHUCTEHTY; OOYYaroIIMMCS MJIs BBIIOJHEHUS
3a/laHUsl TIpU HEOOXOTUMOCTU MPETOCTABISAETCS KOMIUIEKT MUChMEHHBIX MPUHAINIEKHOCTEH U Oymara
Uid  THcbMa  peibedHO-ToueyHbIM mpudTom bpaiing, kommbroTep €O CHENHATU3HPOBAHHBIM
MPOrPaMMHBIM 00eCTIeYeHUEM ISl CIICTBIX;

- 1A cJa00BHASIIIMX: 00ecrieunBaeTCs MHAMBUIYaIbHOE PaBHOMEPHOE OCBEILICHHE HE MEHee
300 mrokc; oOydaromMMcs JUIS  BBIMOJIHEHUS 3aJlaHusi MpH  HEOOXOAMMOCTH IPEI0CTaBIsAETCS
YBEJIMUMBAIOIIEe YCTPOWCTBO; BO3MOXKHO TaKK€ HCIOJIb30BAHUE COOCTBEHHBIX YBEIMUYMBAIOIIMX
YCTPOMCTB; 3a/laHMsl U1 BBIMOJIHEHUS 3alaHUi 0(pOPMIISIOTCS YBETMUEHHBIM HIPUPTOM;

2) JUTS. ’HBAJIMOB U JIMII C OTPaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBS MO CJAYXY:

- VISl TJYXUX U cJ1a00cablmanmux: 00ecneynBaeTcsi HaTuuue 3BYKOYCUIIMBAIOIIEH anmnapaTypbl
KOJUJIEKTUBHOTO MIOJIb30BAHUS, npu HEOOX0IMMOCTH oOyyaromumcst MIPEIOCTaBIIACTCS

3BYKOYCHJIMBArOIIas arrmaparypa HHAUBHUAYAJIBHOI'O IIOJIb30BAHUA, NpEaAOCTaBJIAOTCA  YCIIYTH



CYpJIOIEPEBOIUUKA;

- I CJAeNOINIYyXHX JIOIIyCKAaeTCs IPUCYTCTBHE ACCUCTEHTAa, OKAa3bIBAIOUIETO YCIIYTU
TU(IIOCYpIOTIEPEBOAUMKA (MOMUMO TPEeOOBAaHMU, BBIMOJHAEMBIX COOTBETCTBEHHO JUIS CIIENBIX H
TIIyXUX);

3) UL JIMI C TSDKEIBIMHA HApYUICHUSAMU pPEYH, TIyXUX, CIa0OCTBIIIAIUX JEKIUA U
CEeMHHApBbI, TPOBOIUMBIE B YCTHOH (opmMe, TPOBOAATCS B MUCbMEHHOH (opme;

4) JUIS WHBAIMJIOB U JIUI[ C OrPAaHUYEHHBIMM BO3MOKHOCTSIMH 3/I0pPOBbs, HMMEIOIIUX
HApYLIEHUS ONIOPHO-ABUIaTeJbLHOI0 anmnapara:

- s JMI C HapyIIEHUSMU OIOPHO-JIBUTATENILHOTO ammapaTa, HapyHIeHUSMH JIBUTaTEJIbHBIX
(GYHKIMI BEpXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHUX KOHEUHOCTEW: NHCbMEHHBIE 3aJaHMs
BBINIOJIHSAIOTCS HA KOMIIBIOTEPE CO CHENMAIM3UPOBAHHBIM IPOTPaMMHBIM OOECHEUYEeHHEM WU
HAJMKTOBBIBAIOTCSI ACCUCTEHTY; BBINOJHEHUE 33JaHUN (TECTOB, KOHTPOJIbHBIX paboT), MPOBOAMMEBIE B

MMCbMEHHOU (popme, MPOBOAATCS B YCTHOM (hopMe IyTeM orpoca, 6eceibl ¢ 00yJarouumcs.

9. YueOHO-MeTOAUYeCKOEe U MH(OPMAIIMOHHOE O0ecnieYeHHe TUCIUILTHHbI

9.1. Jluteparypa:

1. | Ky3nenosa 1.B. DHeprocOepexeHne B TETUIOPHEPTETUKE M TETUIOTEXHOJIOTUAX [ DIEKTPOHHBIN
pecypc]: yae6noe nocodue/ Kyznenora W.B., 'mnemyrauaos M.1.— DieKTpoH. TEKCTOBBIE
nanueie.— Kazann: Kazanckuil HalmoHaIbHBIA UCCIIEI0BATEILCKUNA TEXHOJIOTMUYECKHUHN
yHuBepcutet, 2017.— 125 ¢.— Pexxum nocryma: http:// www.iprbookshop.ru/79603.html.— 3bC
«IPRbooks»

2. | Mutpodanor C.B. DHeprocOepexeHne B 3JEKTPOIHEPTETHKE [ DIEKTPOHHBIN pecypc]:
naboparopublid pakTukyM/ Mutpodanos C.B., KuasmerbeBa O.11.— DIeKTpOH. TEKCTOBBIE
naHHbie.— OpeHOypr: OpenOyprckuii rocynapctBennbiii yauusepeurter, ObC ACB, 2015.— 105
c.— Pexxum nmoctyna: http://www.iprbookshop.ru/54178.html.— DSBC «IPRbooksy;

3. | Kiiumoa I'.H. DHeprocOepekeHre Ha MPOMBIIIJICHHBIX TPEANPUATHSIX [ DIEKTPOHHBINA pecypc]:
yaebHoe nocodue/ Knumona I'.H.— DnexTpoH. TekcToBbIe 1aHHbIe.— Tomck: ToMckuit
nojuTexHuueckuii yausepcuret, 2014.— 180 c.— Pexxum nocryma:
http://www.iprbookshop.ru/34743.html.— DBC «IPRbooks».

4. | Paguenko P.B. Bomopon B sHepretuke [ DneKTpoHHBIN pecypc]: yuebHoe nocobue/ Paguenko P.B.,
Moxpymua A.C., Tronbna B.B.— DnexTpoH. TekcToBbie JaHHbIe.— ExatepunOypr: Ypanbckuit
denepanbubiii yausepcuter, ObC ACB, 2014.— 232 ¢.— Pexum gocryma:
http://www.iprbookshop.ru/68323.html.— 5BC «IPRbooks»

5. | DHeprocOeperarolie TEXHOJIOTUU B YJHEPreTUKe [ DJIEKTPOHHBIN pecype]: yuebHoe mocodue/ A.A.
byOeHunkoB [u ap.].— DaeKTpoH. TeKCTOBbIE JaHHbIe.— OMcK: OMCKUil rocyjapCcTBEHHbIN
TexHu4eckuit ynusepcutet, 2017.— 142 ¢.— Pexxum pocrymna:
http://www.iprbookshop.ru/78496.html.— 5BC «IPRbooks

6. | [Tocamkos, M.B. DHeprocOepexeHne B CHCTEMaX TEIUIOCHA0KEHUs [ DJIEKTPOHHBIH pecypc:
yuebHoe noco6ue/ ITocamkos M.B., Hemuenko B.U1., TutoB I'.11.— Dnek-TpoH. TEKCTOBbIE
nanHble.— Camapa: CamapCcKuii TOCYIapCTBEHHBINH apXUTEKTYpP-HO-CTPOUTEILHBIN YHUBEPCUTET,
3bC ACB, 2014.— 192 c. Pexxum noctyma: http://www.iprbookshop.ru/29799.html



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

9.2. Meroanueckoe odecrevyeHue (MIpUI0KeHHE)

10. MaTepHaJILHO-TeXHI/I'leCKoe odecrneuyeHue AUCIUIIINHBI

Hns obecrieueHHsT OCBOCHHUS AWCHUIUIMHBI HEOOXOJMMO HMEIOTCS B HAIMYMM y4eOHBIC
ayauTopun Kadeapsl, CHaOKEHHbIE MyJbTUMEIUHHBIMU CPEACTBAMU ISl TIPEACTABICHUS MPE3CHTANN
JIeKIMHA 1 TIOKa3a y4eOHBIX (pUIHMOB.

Knacc ¢ mnepcoHaJlbHBIMM KOMIIbIOTEpAMU JUI IPOBENEHUS MPAKTUUYECKUX 3aHATUH U
BUPTYAJIbHBIX JTA0OPATOPHBIX palbOT. BUOMIMOTEUHBIH ANEKTPOHHBIM YMUTAIBHBIM 3a71 C JOCTYIIOM K
AJIEKTPOHHBIM pecypcam OUOIMOTEKH YHUBEPCUTETA, CTPAHbl U MUpA.

ONEeKTpPOHHBIE IJIakaThl. JleMOHcTpallMOHHBIE KOMILIEKChl Ha 0a3e MyJlIbTHMEIUa-IIPOEKTOpa
(KOMIUIEKT JIeKTPOHHBIX M1akatoB Ha CD, mynsTumenuna-npoekrop BENQ, HoyrOyk, sxpan 1,5x1,5 m):

[Tporpamma coctaBneHa B cooTBeTcTBHH ¢ TpeboBanussMu @I'OC no HampaBiIeHUIO MOATOTOBKU
maructpa 13.04.01 «TemnosHepreTuka v TEINIOTEXHUKAY.

Hamnuue o6opynoBanus u TCO no nucuuniune «IIpodJiembl 3Hepro- u pecypcocoepe:keHus B
TEIUIOIHEPIeTHKE, TeIVIOTEXHUKE M TeIJIOTeXHOJIOr uiX>»

IIpe3enTanumn:

DU3UKO-XUMHYECKHE OCHOBbI COBPEMEHHOM YJHEPIreTHUKH

TEMA: DJHeprocoepe:xenne M 3JHeprodgp¢eKTuBHOCTD:

[TocranoBnenue [1paBurenscTBa Poccuiickoit @eneparnuu ot 31 gexadbps 2009 roga N 1225 "O
TpeOOBaHUAX K PETHOHAIBHBIM U MYHUIIMIIAIBHBIM IporpaMmam B 00JIaCTH SHEProcOepekeHUs U
MTOBBIIICHUS YHEPTeTHYECKON AP HeKTHBHOCTH ",

INocynapcrBennas mporpamma Poccutickoit @enepanun "DHeprocoepekeHNnEe U TOBBIIIECHNE
sHepreTuueckon 3pdextuBHOCTH HaA TIepuoa o 2020 roxa" (yTB. pacnopsbkenuem [IpaButenbcTBa
P® ot 27 nexabps 2010 r. N 2446-p)

Tl'ocynapcrBenssiii craggapt PO I'OCT P 51388-99 "Dueprocoepexenne. Madopmuposanue
noTpeduTeeit 00 3HeprodhPEeKTUBHOCTH U3AENNH OLITOBOIO M KOMMYHAJILHOT'O HA3HAUCHHSL.
Oo6mume TpedoBanusa” (npuHaT nocranosienreM I'occrannapra PP ot 30 Hos0psa 1999 r. N 486-c1)
(22 cnaiina);

TpeboBanust denepanbpHoro 3akona ot 23 HostiOps 2009 roga N 261-D3 "OO6 sHEProcOEPEKEHUH U O
MOBBILIEHUH SHEPreTndeckoit 3((heKTUBHOCTU M O BHECEHUH U3MEHEHUN B OT/ICJIbHbBIE
3aKOHO/IaTeNbHbIe aKkThl Poccuiickoit deneparuu (50 cnaiinos);

ITocranosaenue IlpaBurenncTBa Yeyenckoi Peciyonuku ot 28 mekadps 2010 r. N 232 "O6
YTBEPXKACHUHU PECYOINKAHCKON KOMIIIEKCHOM 11€7€BOM porpaMMbl "JHeprocoepexeHue u
IOBBLIIIEHNE dHEpreTuuyeckoil apdextuBHocTH B Ueuenckor Pecnyoanke Ha 2011 - 2013 roasl 1 Ha
nepcuektuBy 110 2020 roma" (65 cnaiiios);

MeponpusTus 1o 3HeprodhHEKTUBHOCTH U dHEprocoepexenuto (20 cnaiaoB);

DHeprocbepekeHne U ee poJib B )KU3HU 001IecTBa (52 cnaiiio);

WNudopmanronHoe obecreueHue npenpusTuii 3HeprocOepeKeHNI0 1 MOBBILIEHUIO
sHeprospdexruBHoctH (11 cnaiios);

Oco0eHHOCTH peann3aluy MporpaMM 3HeprocoepeskeHus U SHEPreTHIecKoi 3(PPEeKTUBHOCTH IS
010JDKETHBIX opranuzaiuii (9cnaiiion);

Oueprobanancsl TOP ux coctosnue n knaccudukanus (11 cnaios);

PacuetHbIll aHAN3 SHEPreTHUECKUX MOTOKOB ¥ OanaHcoB (11 crnaiigos);

[Tpumeps! 3HEprOCcOEperamIux MeponpusTiii: BosmoxkHOCTH SHEprocOepekeHus B 3qaHusIx (29
CIIaliJIOB);

PazpaboTka nporpammsl 3HeprocoepexeHus npeanpustus (yupexaenus). (32 cnaiina);

bromxer Duepronorpebnenns u [lokazarenu DHepreruueckoit DddexruBHoctu (13 cnaiinos);

DHEproeMKocTh 1 dHeprodddexruBHOCTS (28 crnaiiioB);

PacueTHbIl aHAIN3 YHEPTETHYECKUX TTOTOKOB M OanaHcoB (4 criaina);
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Oco0eHHOCTH peann3alnu 3Heprocoeperanmx MeponpusaTuil B 0ropketHol cdepe u KKX (47
CJIai/I0B);

bazoBoe sHepronorpediienue 31anuii st o0ecrneyeHnss HopMaJIbHOTO MUKpokianmara (18
CJIaiI0B);

[TpuGopHbIil yueT 3aekTpo3nepruu (58 cnaiinon);

DHepreTUYecKuil MeHeKMEHT (37 ciaiiioB);

DKOHOMHMYECKHI acniekT sHeprocoepexxkenus. TI0 sneprocoepesxenus. (11 cnaitnos)

Otanbl pa3BUTHH nponecca sHeprodpdextuBHocTH (21 cnaiin);

DuHaHCOBO-?KOHOMHYECKAs OIICHKA MpoeKTa 3Heprocoepexenus (10 cnaiinos);

HNHcTpymMeHTaIBHOE COTTPOBOXKIECHUE JOJITOCPOUHBIX SHEProcepBUCHBIX KOHTpakToB (DCKO) Ha
npennpusaTusax npompinieHHocTd U B JKKX (40 cnaiinos);

Oco0eHHOCTH PeryIMpOBaHUS OKa3aHMsI YHEPTOCEPBUCHBIX yCiayr B PD. DHeprocepBUCHBIC
JOTOBOPHL. (9 cnaitfos);

BHenpeHue sHeprocepBUCHBIX KOHTPAKTOB B 010 KeTHOM cdepe r. Mocksa (21 cnaiin);

DHEProcepBUCHBIN JOTOBOP — MPABOBBIE M SKOHOMUYECKHUE OCHOBBI €T0 3aKIIFOUCHUS,
perynupyembie 3akoHoM Ne 261-D3 (16 cnaiios);

buznec-mnanuposanue (19 cnaiinos);

Peanuzarus npoexra (19 cnaiinos);

CkaHupoBaHUE MPOEKTA, pa3BUTHE NpoekTa (23 cnaiiga);

DKcrryatanus 1 TeXHudeckoe oociyxuanue (17 cnaiiios);

MyHununaibHoe nporpaMmbl DHepretrudeckoil Db dexktuBHoctu 1 Metoapl JHCHU (32 crnaiina);

DHepreTudeckoe oodcienoBanue (77 clanaoB);

Bupr o6cnenoBanus, mopsIoK OpraHu3aliuy, MporpaMMa U MPOBEACHUE YPHEPTETHIECKOTO
obcnenoBanus (56 cnaiiioB);

CtpykTypa, 00beM ¥ MOPSJIOK NPEICTABICHUS PE3yIbTaTOB ayauTa (62 ciaiina);

HNucTtpymenTanpHOe o0cnenoBanue (47 cnaition);

DHepreTudeckuil macrmopt. Pa3paboTka SHEPreTHYECKOTO MaclmopTa 00BEKTa SIHEPreTHICCKOTO
ob6cnenoBanus(26 crnaiioB);

OCHOBHBIE TIOJIOKCHHUS TIPOBENICHHUSI YHEPTETHUECKUX OOCIICOBaHUI KOTEILHBIX YCTAHOBOK, IITIT U
TeIIoBbIX cerel (16 cnaiinos);

DHeprocOepeKeHNE B 3ITaHUSAX U COOPYKEHHUIX. MeTo bl aHan3a 3()(HEKTUBHOCTH KOTEIbHBIX (9
CJIAiJIOB);

DHepreTudeckue oocnenoBanus 31anuii (41 cnain);

DHeproayauT 31aHui (26 cinaiios);

DHEProMOHUTOPHHT (28 crnaiioB);

Nnentuduxanus npoexra (14 ciaiinos);

Bo3o6HOBIsIeMBIE HCTOYHHUKY dHEpruu (15 ciaiiioB);

OueHKa pUCKOB 3KOJIOTMYECKUX MOCIEACTBUN. DKOJOTHYECKUE MPEUMYILECTBA. IJKOJIOTUYECKUE
acnekThl. Kak npeanpusitus B3auMoIeUCTBYET ¢ okpyxaromieit cpenoit? (11 cnaiiaos).




Ipunoxenue
MeTtoauyeckue yKa3aHHUs 110 OCBOCHUIO AU CHUILIHHbI

«IIpobsembl 3Hepro - U pecypcocéepexeHHs1 B TeNJIOOHEPreTHKe, TeIVIOTeXHHUKe U
TeNJIOTeXHOJIOTUAX»

1. Meroanuyeckne yka3aHusi Jjs OOyYaIOUIUXCH MO MJIAHUPOBAHUIO U OPraHU3AIUH
BpeMeHHU, HE0OXOTUMOrO0 /IS OCBOEHUS TUCHUTLUIHHBI.

N3ydeHne peKOMEHIyeTCsl Ha4aTh ¢ O3HAKOMIICHHS ¢ pabodeil MporpaMMoOi JUCHIUILIIMHBI, €€
CTPYKTYpOHl U cojepKaHUEM pa3/eioB (MOAyneil), (OHIOM OLIEHOYHBIX CPEACTB, O3HAKOMMTHCS C
y4e0HO-METOAMYECKUM U MHPOPMAITMOHHBIM 00SCTICUCHUEM JTUCIIUTIIIUHBI.

Huctunnuna «[Ipo6ieMbl SHEPro - U pecypcocOepekeHusl B TEIUIOOHEPT€TUKE, TETNIOTEXHUKE
U TEIUIOTEXHOJIOTHUSIX) COCTOMT H3 8§ CBS3aHHBIX MEXIy CO00I0 TeM, O00eCIeYnBarOIINX
MOCIIeIOBaTeIbHOE H3yYeHUE MaTepraa.

Oo6yuenue no mucuumuinHe «IIpobmempl 3HEpPro - U pecypcocOepekeHns B TEIUIOIHEPIeTUKE,
TEIUIOTEXHHUKE ¥ TETUIOTEXHOJIOTHSIX» OCYIIECTBIISICTCS B CIEAYIOMMX (hopMax:

1. AyauTopHbIE 3aHITHS (JCKIIMH, PAKTHUYCCKUES/CEMUHAPCKUE 3aHITHUA).

2. CamocrosiTennbHass pabota crymeHTa (TOATOTOBKA K JICKIHSM, HPAKTHYCCKHM/
MPAKTUYECKUM 3aHATHUSIM, TecTam/pedeparaM/aokianam/cce, 1 UHbIM (opMaM MHUCbMEHHBIX padoT,
BBITIOJTHEHUE aHATN3a KeHCOB, HHIUBUYAIbHAS KOHCYIBTAINS C MTPETI0aBaTeIeM ).

3. NnrepakTrBHBIE (HOPMBI TIPOBEACHUS 3aHATHH  (KOJUIOKBHUYM, JICKIIHSI-TUCKYCCHSI,
TPYNIIOBOE PelIeHre Keiica u Jip. GopMBbI).

Y4eOHbIi MaTepuall CTPYKTYPHPOBAH U M3YYECHUE TUCITUTUIMHBI IPOU3BOAUTCS BTEMATHICCKON
MOCIIeIOBaTeIbHOCTH. KakJoMy mpakTHUecKoMy/ CEMHUHAPCKOMY 3aHSATHIO M CAMOCTOSITEILHOMY
M3YYCHHUIO MaTepualla IpeaIIecTBYeT JIeKUus Mo JaHHOW Teme. OOyyaromiuecsi camMOCTOSITENBHO
MIPOBOJAT MPEABAPUTENBHYIO MMOJATOTOBKY K 3aHSATHIO, IPUHUMAIOT aKTUBHOE M TBOPYECKOE ydacTue B
00CYXJICHHH TEOPETHUUYECKHX BOMPOCOB, pa3zbope MpOOJIEMHBIX CHUTYyallMii W TIOMCKOB TyTeH WX
pemieHusa. Muorue mnpoOiembl, H3ydyaeMble B Kypce, HOCAT JHUCKYCCHOHHBIM XapakTep, 4TO
MIpeIoaracT UHTEPAKTUBHBINA XapaKTep MPOBEIEHUS 3aHATHI Ha KOHKPETHBIX PHUMEpax.

Ornrcanue mociIeI0BaTeILHOCTH JIEHCTBUIM 00YJaroIerocs:

[Ipn wu3ydyeHHu Kypca cleAyeT BHUMATENIbHO CIyIIaTh M KOHCIEKTHPOBATh MaTepua,
u3NlaraeéMblii Ha AayAUTOPHBIX 3aHATHSAX. [l ero NOHMMaHHWA W KAauyeCTBEHHOIO YCBOCHHUS
pEKOMEHAyeTCs CIeAyIoNIas Mocae10BaTeIbHOCTh IEHCTBUI:

1. Ilocne oxoHYaHHs Y4YeOHBIX 3aHATUNA Ui 3aKpeIUieHusT MaTepuana IOPOCMOTPETh U
00lymMaTh TEKCT JICKIIMH, MPOCITYIIaHHOW CEroJiHsA, pa3o0parh paccMoTpeHHble mpumepbl (10 — 15
MHUHYT).

2. Ilpy mOJAroToBKE K JEKUIUU CIEAYIOMIEr0 IHS IMOBTOPUTH TEKCT MPEAbIAyLIEH IeKIuH,
MOyMath O TOM, Kakas MOKeT ObITh cieayromias Tema (10 - 15 munyT).

3. B Teuenue Henenu BeIOpaTh Bpemst A paboThl ¢ iuteparypoit B Oubnuoteke (mo 1

qacy).

4. IIpu moAroTOBKE K MPAKTUYECKOMY/ CEMHUHAPCKOMY 3aHATHUIO IOBTOPUTH OCHOBHBIE TTIOHATHUS
0 TeMe, M3Y4UTh HpuMephl. Pemras KOHKPETHYIO CHUTYalHIO, - MPEABAPUTEIBHO IOHAThH, KaKOW
TEOPETHUYECKUI MaTepuall HYXHO HMCIOJIb30BaTh. HaMeTHTh MJIaH pelleHus, MonpoOoBaTh Ha €ro
OCHOBE peluTh | - 2 mpakTH4YecKue CUTyauuu (J1a0.paboTsl).

2. MeTonnyeckne yka3anus o padore o0y4aommxcsi BO BpeMsi IPOBeeHHU JeKIHH.

Jlekuun  naroT  oOyyaromMMCS ~ CUCTEMAaTHU3UPOBAaHHBbIE  3HAHUS [0  JAUCLUILIUHE,
KOHIICHTPUPYIOT HX BHHMAaHHE Ha HamOoyiee CIOKHBIX M BaXHBIX BorpocaX. Jlekunu oOBIYHO
U3JIaraloTcsl B TPAJMIIMOHHOM WM B MpoOaeMHOM ctuie. s cTyeHTOB B OOJBIIMHCTBE CIIy4yacB B
npobsemMHoM cTuiie. [IpoGieMHBIN CTHIIB MO3BOJISET CTUMYJIMPOBATh AKTUBHYIO IO3HABATEIbHYIO
JEeATeIbHOCTh OOYYaIOUIUXCS W UX MHTEpeC K JAUCIUILINHE, (OPMHUPOBATH TBOPUYECKOE MBIIICHHE,
npuberaTh K MPOTUBOIOCTABICHUSIM M CPaBHEHHUSM, JelaTh 0000IIeHNs, aKTUBU3UPOBATH BHUMaHUE
oOyJaromuxcs MyTeM MOCTaHOBKU MPOOJIEMHBIX BOTIPOCOB, MOOIIPSTH JUCKYCCHIO.

Bo BpeMs JNEKIMOHHBIX 3aHATUH PEKOMEHIYeTCS BECTH KOHCHEKTHpPOBaHUE Y4eOHOTO
MaTepuana, oopamarth BHUMaHue Ha (OPMYIMPOBKM M KaTETOPHM, PACKPBIBAIOLINE CYTh TOTO WU




WHOTO SIBJICHUSI, WIK TIPOIECCOB, BEIBOJIBI M TPAKTUYECKUE PEKOMEHIAIINU.
KoHcmekT nexknuu aydiie moApasfesTh Ha MyHKTbI, cOOI0as KPacHYI CTPOKY. DTOMY B
00JBIION cTereHu OyayT CrOCOOCTBOBATH BOMPOCH! IUIAHA JICKIIUH, MPEATI0KEHHBIC TPEIOo1aBaTesIM.
Cnenyer oOpamaTh BHUMaHHME Ha aKLEHTHI, BBIBOJBI, KOTOpbHIC AEJAaeT IperoaaBaTellb, OTMedast
HanboJiee Ba)KHBIE MOMEHTHI B JICKIIMOHHOM MaTepHalie 3aMe4aHusIMHU
«BAXKHO», «XOPOLIO 3alIOMHUTBHY» U T.NI. MOXKHO J€iaTh 3TO U C IIOMOIIBIO Pa3HOIBETHBIX MapKepOB
WIH py4YeK, OTUEPKUBAS TEPMHUHBI U OTIPEICIICHUS.

[lenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpalleHui, ab0peBHaTyp M CHMBOJIOB.
Onnako npu AanpHeHIIed padoTe ¢ KOHCIIEKTOM CHMBOJIBI JIYUIlle 3aMEHUTh OOBIYHBIMH CJIOBaMH IS
OBICTPOTO 3PUTEIHHOTO BOCHIPUSATHS TEKCTA.

PaboTtass Hajg KOHCHEKTOM JIEKIMH, HEOOXOAMMO HCIIOJIB30BaTh HE TOJIBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JMTEPATYpy, KOTOPYIO JOMOJIHUTEIBLHO PEKOMEHI0BAJI MpemnoaaBareib. IMEHHO
Takas cepbe3Has, KpOINOoTJMBasg paboTa ¢ JIEKIMOHHBIM MAaTe€pHajloM IO3BOJHUT INIyOOKO OBIaleTh
TEOPETUYECKUM MaTEepUaJIOM.

Temaruka nexuuii gaercs B paboueil mporpamme JAUCHUTIINHBIL.

3. Mertoauyeckue YKa3aHus o0yyaromumcs 1no NMOAr0TOBKE K
NPAKTHYECKUM/CEMHUHAPCKHUM 3aHATHSIM.

Ha mpakTudecknx/ceMHHapCKUX 3aHSATHIX MPUBETCTBYETCS aKTUBHOE y4acTHE B OOCYXICHUHU
KOHKPETHBIX CUTYyallul, CHOCOOHOCTh Ha OCHOBE TMOJYYEHHbIX 3HAHUW HAXOAUTh Haubosee
3pPEeKTHBHBIE PEIICHUS] TOCTABIECHHBIX IMPOOJIEM, YMETh HAXOJWUTh TOJIE3HBIN JOTOJHUTEIHHBIN
MaTepual 1o TEMaTHKE CEMUHAPCKUX 3aHATHI.

CryneHTy peKOMEHIyeTCs CIIeyIolIas cXemMa MOArOTOBKH K CEMHUHAPCKOMY 3aHSTHIO:

1. O3HakomiieHHME C TUTAaHOM HIPAKTHYECKOT0/CEMUHAPCKOrO 3aHSTHUS, KOTOPBIA OTpa)kaer
COZEp)KaHUETIPEIIOKEHHOW TEMBI;

2. [IpopaboTaTh KOHCIIEKT JICKIIH;

3. [IpounTaTh OCHOBHYIO U JOTIOTHUTEIBHYIO JIUTEPATYPY.

B nporecce moAroToBKM K MPAaKTUYECKUM 3aHITHIM, HEOOXOAUMO 0OpaTUTh 0c000€ BHUMAHUE
Ha  CaMOCTOSITEJIbHOE  M3Y4Y€HHE  PEKOMEHIOBAHHOW  Jjurteparypbl. Ilpu  Bceil  moJiHOTE
KOHCIIEKTHPOBAHUS JICKIIUU B HE HEBO3MOXKHO M3JIOKUTh BECh MaTepuai M3-3a JUMHUTA ayJTUTOPHBIX
gacoB. [loaTroMy camocrosTenbHas paboTra ¢ ydeOHMKaMH, Yy4eOHBIMH TIOCOOMSMH, HAyIHOM,
CIPaBOYHOU JIUTEpaATypOid, MaTepuagaMu Mepuoandeckux uinanuil u MurtepHera siBisercs Haubolee
3GGEeKTUBHBIM  METOJIOM  IOJIyYE€HHs  JOMOJHUTENbHBIX 3HAHWM, TMO3BOJIAET 3HAYUTEIBHO
aKTUBU3MPOBAThH Ipollecc OBJafeHus HH(opmaluen, crnocoOcTByeT 0Oojee TIIyOOKOMY YCBOCHHIO
M3y4aeMoro matepuana, GOpMUpYeT y CTYACHTOB OTHOIICHHE K KOHKpPETHOW mpobieme. Bce HoBbIe
MOHATHS TO M3y4aeMOW TeMe HeoOXOIUMO BBIYUYUTh HaW3YCTh M BHECTH B TJIOCCApHUI, KOTOPBII
1enecooOpa3Ho BECTH € CaMOro Havaja U3y4eHHs Kypca;

4. OTBETUTH Ha BOIIPOCHI IJIaHA MPAKTHYECKOT0/CEMUHAPCKOTO 3aHTHS,;

5. BeImosHUTh ToMalliHee 3aJjaHue;

6. [IpopaboTaTh TecTOBBIC 3aJaHUS U 33]a4H;

7. Ilpu 3arpynHeHusix chopMylIupoBaTh BOMPOCHI K MPENogaBaTelto.

Pe3ynbrar Takoii paboThl JOHKEH MPOSIBUTHCS B CIIOCOOHOCTH CTY/I€HTa CBOOOJHO OTBETHUThH Ha
TEOPETUYECKUE BOIMPOCHI MPAKTHUKyMa, BBICTYNIaTh W YYacTBOBATh B KOJUIEKTUBHOM OOCYXKIEHUU
BOMIPOCOB H3Y4aeMOW TEMbI, TPABHIBHO BBHIMONHITH MPAKTHUYECKUE 3aJaHHUs U WHBbIC 3a/JaHus,
KOTOpBbIE AtOTCs B (DOHJIE OLIEHOYHBIX CPEJCTB AUCIUILTUHBIL.

4. MeToanyecKue yKa3aHUs 00y4alOIMMCs 110 OPraHU3aluu CAMOCTOSITeJIbHON padoThl.

Ilenp opraHu3alMu caMOCTOSTENbHOM paboThl Mo aucuumiuHe «IIpoGmemsl sHepro - u
pecypcocOepexeHns B TEIUIOPHEPreTHKe, TEIUIOTEXHUKE M TEMJIOTEXHOJIOTHSX»- 3TO YIiayOlieHHe U
pacumpeHue 3HaHui B 00J1IaCTH METPOJIOTHH; (JOpMUPOBAHHE HABbIKA M MHTEpEca K CaMOCTOATEIbHOM
[I03HABATEIbHOMN AEATEIbHOCTH.

CamocrosTenbHas padoTa 00ydaroIMXCsl ABISETCS BaXXHEHUIIMM BUIOM OCBOCHUS COJCPKAHUS
JTMCUUIUIMHBL, TOATOTOBKH K MPAKTHYECKUM 3aHATHAM M K KOHTPOJIbHOU pabote. Croa ke OTHOCATCA
U CaMOCTOATENbHOE YIiyOlleHHOEe M3ydyeHue TeM aucuuiuinHbl. CaMocrosiTenbHas —paboTa
MpeJCTaBIsieT cO00i MOCTOSIHHO NEHCTBYIOIIYIO CHCTEMY, OCHOBY OOpa3oBaTeNBLHOrO Mpoliecca H



HOCHUT HCCIICIOBATENIbCKUN XapaKTep, 4YTO TOCIYKUT B OyJylleM OCHOBAaHHEM JUIsl HaluCaHWA
BBIITYCKHON KBaJTHM(PHUKAIIMOHHON pabOTHI, MPAKTHYECKOTO MPUMEHEHHSI OJTYyYeHHBIX 3HAHUH.

Opranuzanus caMOCTOSITENbHON paboThl 00y4JalOIMXCsl OPUECHTUPYETCS HAa aKTHBHBIE METOIbI
OBJIAZICHUSl 3HAHUSMH, pPAa3BUTHE TBOPYECKUX CIOCOOHOCTEH, TepexoJ OT MOTOYHOTO K
WH/IMBUYJIM3UPOBAHHOMY OOYUEHHIO, C YIETOM MOTPEOHOCTEN U BO3ZMOKHOCTEH TMYHOCTH.

[IpaBunbpHast oOpraHu3amnys CaMOCTOATENBHBIX YYE€OHBIX 3aHATUH, HX CHUCTEMaTHYHOCTH,
1esnecoobpa3zHoe IUIAaHUpOBaHME paboOyero BPEMEHM IMO3BOJISIET CTY/ACHTaM pa3BUBaTh YMEHUSA U
HaBbIKM B YCBOGHUHM M CHCTEMAaTH3allMud IpUOOpeTaeMblX 3HaHMM, oOecreurBaTh BBICOKUN YPOBEHb
yCIIEBAEMOCTH B IIEPHOJ] 00YUEHHUSI, TOTYYUTh HAaBBIKU MOBBILIEHUS IPO(ECCHOHATBHOIO YPOBHSI.

[logroroBka K NPaKTUYECKOMY 3aHITHIO BKJIIOYAET, KpPOME IPOpPAaOOTKU KOHCIEKTa U
Mpe3eHTAllMM JIEKIUHU, IMOWCK JIUTEpaTyphl (IO PEKOMEHJIOBAaHHBIM CIHCKAM M CaMOCTOSITENIBHO),
MOATOTOBKY 3aroTOBOK JUIsl BBICTYIUIEHMH IO BOINPOCAaM, BBIHOCHMBIM Il OOCYXIEHHUS 11O
KOHKpeTHOW Teme. Takue 3aroTOBKM MOTYT BKJIIOYaTh LIUTAThl, (aKThl, COMOCTABICHHE Pa3IMUHBIX
no3ului, coOcTBeHHble MbIcau. Eciau mpobnema 3amHTEepecoBajia O0YYaroIIerocs, OH MOXKET
MOATOTOBUTH pedepaT U BHICTYIIUTh C HUM Ha MPAKTHUUECKOM 3aHATUH. lIpakTHueckoe 3aHsTHE - 3TO,
MPEXJE BCEro, MUCKycCHs, OOCYKIEHHE KOHKPETHOW CHUTyalluM, TO €CThb MpEeIroJiaraeT yMEeHUue
BHUMATEJIBHO CJYIIATh YIEHOB MaJjOW TPYyNIbI U MOJEpaTopa, a TaKXKe cTapaTrbcs BbICKAa3aTh CBOE
MHEHUE, BBICKa3bIBaTh COOCTBEHHbIE MJIEU U MPEIJIOKEHMS], YTOUHITh U 3a/1aBaTh BOIIPOCHI KOJUIEraM
10 00CYX/JIEHUIO.

[Ipn moaroToBke K KOHTPOJIBHON paboTe OOydyarolmuiicsi JOKEH MOBTOPSTH MPOUICHHBIN
MaTepuag B CTPOIOM COOTBETCTBHM € Y4eOHOM MNporpaMMoil, MCHOJB3Ysl KOHCIEKT JIEeKUUH |
JTUTEepaTypy, PEKOMEHJIOBaHHYIO0 mpenojaBaTeneM. [Ipu HE0OXOAMMOCTH MOXKHO OOpaTUThCA 3a
KOHCYJIbTalle U METOAUYECKOM MOMOUIBIO K MTPEroaBaTelto.

CamocTtosaTtenbHas paboTa peanusyercs:

— HENOCPEICTBEHHO B NPOLIECCE ayUTOPHBIX 3aHATUH - HA JIEKIMAX, IPAKTUYECKUX 3aHIATHAX;

— B KOHTAaKTe€ C NPErnojaBaTeleM BHE PaMOK PACIUCAHUA - HA KOHCYJIbTALUAX MO y4eOHBIM
BOIPOCaM, B XOJIe¢ TBOPYECKMX KOHTAKTOB, IPU JIMKBUAALUUM 33J0JDKEHHOCTEH, IpPU BBINOIHEHUU
WHAMBUIYAJIbHBIX 33aHUH U T.J.

— B Oubmuoteke, moma, Ha Kadeape MpU BHITOJTHCHUH OOYYAIOMIUMCS Y4YEOHBIX U
MIPAKTUYECKUX 3a/1ay.

Bunwsl CPC u kpuTepuun o1ieHOK

(mo 6amtpHO-periTunTroBOM cucteMe [ THTY, CPC onenuBaercs B 15 6aiioB)
Pedepar
Hoxnan
Occe
VYuacTtre B MEponpusTHsIX

i N =

Tembl 171 camMoOCTOSITENbHOM pabOThl MpOMUCaHbl B pabouel mporpamMme JUCHUIUIMHBI.
D¢} dekTUBHBIM CPEICTBOM OCYIIECTBICHUS OOYy4YaIOUIMMCS CaMOCTOSTEIbHONW pPalOThI SBISETCA
ANIEKTPOHHAs HHPOPMAITMOHHO-00pa3oBaTeIbHas cpeia YHUBEPCUTETa, KOTOopasi 00eCeurBaeT IO0CTy
K y4eOHbIM TMaHaMm, pabodyuM mporpamMMmaM AMCHUILTUH (MOAyNel), NpPaKTHK, K HU3JaHUSIM
AIIEKTPOHHBIX OUOIMOTEYHBIX CUCTEM.
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