MuHKMCTEepPCTBO HAYKH M BbICIIEr0 o0pa3oBanusi P@®
DenepajbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTe/IbHOE YUPeKICHUe
BbICIIIET0 00Pa30BaAHUA
«HanmoHanbHBIH HCCJIEI0BATENbCKUN YHUBepcUuTeT «MIW»
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Hanpasienue noaroroBku: 13.04.01 TermiodHepreTuka U TenJ0TeXHUKA
HaunmeHoBaHune 00pa3oBaTe/IbHOIi MPOrpaMMbl: JHEPro-, pecypcocodepekeHne U IKOJI0ruyecKast
6€301acHOCTH MPOMBINLIEHHBIX MPeANPHATHIA

YpoBeHb 06pa3oBaHusi: MATHCTP

®opma 00yyeHHUSI: OUYHAS

PabGouasi nporpamMma Iy cCHUITHHBI
MPOBJIEMBI DHEPT'O-PECYPCOCBEPE/KEHWSI,
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Baok

Baok 1 «JucuunmiuHbl (MOLYIH)»

YacTb 00pa3oBaTeibHON MPOrpaMMBbl

4acTh, popmMupyeMasi y4aCTHUKAMHU
o0pa3oBaTe/ibHbIX OTHOLUICHHUI

HNujaexc TMCHUNJIMHBI 10 y4e0HOMY IJIaHY

b1.B.09

TpynoeMKoCTh B 3a4eTHBIX eANHUIAX

3

Yacos (Bcero) mo yue0HOMY IJIaHY

2 cemectp - 108

Jlexknun

2 cemectp - 16 yacoB

HpaKTI/lquKl/Ie 3aHATHUA

2 cemecTp - 16 yacoB

JlabopaTopHbie padoThl

2 cemecTp - 16 yacoB

KoHcyabTanuu no KypcoBomy npoekTy/
padore

Y4eOHBIM IUTAHOM He MpexycMOTPeHbI

CamocTrosiTetbHasi paboTa

2 cemecTp — 24 yaca

BKJIFOYas:
PTP

2 cemecTp — 4 yaca

HpOMemyrquaﬂ aTTeCTalnA:

OKx3aMeH 2 cemecTp — 2,5 yaca
KonTpoJns:
Dx3ameH 2 cemectp — 33,5 yaca

Boikexknii 2022




IMPOI'PAMMY COCTABUI:

HouenT kadenpsr DHEpreTHKH, M.B. Tpoxumayk
K.I'.-M.H., TOIIEHT
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3asenyromuii kadenpoit DHepreTHKH W/ E.I'. 3enuna
(Ha3paHue kadenpsi) H:)mm(':s) (pacmuppoBKa MOAMHCH)

PyxoBomurens 06pazoBaTenbHOlM porpaMMEl DHEPro-, pecypcochepekeHne U 3KoJIorndeckas
6€3011acHOCTD MPOMBIIIIEHHBIX IPEANPUATHIM

[Tpodeccop kahenpur DHEpreTHKH, M.C. ViBanunkuit
I.T.H., JOUEHT

(I0/DKHOCTS, YUeHas CTENEHb, YHEHOE 3BAHHE) w«mnms) (pacmmdpoRKa MOIHCH)

COI'TACOBAHO:

3apenyromuit kadepoit DHEpreTHKH ) - * il E.I'. 3enuna

(HasBanue Kadeapsi) (i6 mncE) (pacmm(poBKa MOMHCH)



1. HEJIM U1 3AJAYH OCBOEHUSA JUCHUITJINHbI

Leab ocBoeHUsl AMCHMIVIMHBI - H3yYCHHE METOJOB M CPEACTB AKOHOMHM SHEpruu, 3(PQPEeKTHBHOTO MCIOIB30BaHMUA HHEPrOPECyYpCcOB 3a CUET
NPUMEHEHHUS MHHOBALMOHHBIX PEIICHUH, KOTOPbIE OCYIIECTBUMBI TEXHHYECKH, 0OOCHOBAHBI IKOHOMHUUYECKH, TIPHEMIIEMBI C HKOJIOTHYECKOM M CONMAIBHOM
TOYEK 3PEHMA, a TAKXKE PACCMOTPEHHE THUIIOBBIX JHEProcOEperaronux MEPONPHUSATHHA MPHU MPOU3BOACTBE, PACIPEACICHUM W TOTPEOJICHUH TEIUIOBOU
SHEPTHUH.

3agayamMu AUCUUIIUHBI ABJISIOTCS:

- COCTaBJICHHE OITMCAHUM TNPHUHIMIIOB JICHCTBUS M YCTPOWCTBA IMPOCKTUPYEMBIX H3AEIHH M OOBEKTOB C OOOCHOBAHMEM NPHHSATBHIX TEXHHUECKHX
peueHui;

- TIPOBEJICHUE TEXHUYECKUX PACUETOB IO MPOEKTaM, TEXHHKO-3KOHOMHYECKOTO M (QYHKIIMOHATBHO-CTOMMOCTHOTO aHan3a 3P (PEeKTUBHOCTH MPOSKTHBIX
peleHui;

- OIIEHKa MHHOBAIIMOHHOTO MOTEHIIMANIA ITPOCKTA;

- pa3paboTKa METOJMYECKMX M HOPMATHUBHBIX JOKYMEHTOB, TEXHHMUYECKOW NOKYMEHTALMH, a TAKKE MPEUIOKEHUH M MEpONPHUATHH M0 peatn3aluu
pa3paboTaHHBIX IPOEKTOB U IPOTPAMM;

- pa3paboTka paboYMX IUIAHOB M MPOrpamMM MPOBEICHHUS HAYYHBIX HUCCIEIOBAHUM M TEXHHUYECKUX pa3pabOTOK, MOArOTOBKA OTAEIBHBIX 3aJaHUM I
HCITOJIHUTEJICH;

- cbop, 00paboTKa, aHATN3 M CUCTEMATH3AIHsI HAyYHO-TEXHIUUECKOM HH(POPMALIUU TI0 TEME HCCIeI0OBaHUs, BBIOOP METOUK M CPEJICTB PEILICHHS 3a/1a4H;

- pa3pa0OTKa METOMKH U OPTraHN3aIHs IPOBEJCHUS SKCIEPUMEHTOB M UCTIBITAHHUH, aHAJIN3 MX PE3yIbTAaTOB;

- MOITOTOBKA HAyYHO-TEXHUUECKUX OTYETOB, 0030pOB, MyOIUKALUIi 110 pe3yabTaTaM BBITOJTHEHHBIX UCCIIEIOBAHMIA;

- opraHu3anus padoThl KOJUIEKTUBA UCTIOJIHUTENEH, IPUHATHE PEIICHNH B YCIOBUAX CIIEKTPAa MHEHHH, ONpeIeIeHIe OPS/IKa BBIOJHEHNS padoT;

- TIOUCK ONTUMAJNIBHBIX PELICHUH MPH CO3IaHUM MPOAYKIMH C YY€TOM TpeOOBaHMN KauecTBa, HA/ICKHOCTH M CTOUMOCTH, a TAaKXKe CPOKOB HMCIOIHEHUS,
0€30MacHOCTH KHU3HEACATSILHOCTH M HKOJIOTUIECKOH YHCTOTHI;

- MOJTrOTOBKA MCXOJAHBIX NAHHBIX A BHIOOpPa M OOOCHOBaHMS HAYYHO-TEXHMYECKMX M OpPraHM3AlMOHHBIX pEIICHH Ha OCHOBE HKOHOMHYECKOTO
aHaJIN3a;

- pa3paboTKa IIAHOB U MPOTPaMM OpraHU3aIMM WHHOBAIIMOHHOW JAEATEIbHOCTH Ha MPEIIPUATHH;

- obOecrieuenne OecnepeOoifHOM pPaOOTHI, MPAaBIWIIBHOW SKCIUTyaTallMd, PEMOHTAa M MOJCPHHM3ALUHM SHEPTeTHYECKOro, TEIIOTEXHUYECKOTO |
TETIOTEXHOJIOTUYECKOT0 000PYAOBAHUS, HIEKTPHUECKUX U TEIUIOBBIX CETEH, ra30- M MPOAYKTOIPOBO/IOB;

- OIpeAeseHHEe MOTPEOHOCTH MPOW3BOJICTBA B TOIUIMBHO-YHEPreTHUECKHX pPECypcax, MOArOTOBKAa OOOCHOBAaHHMH TEXHHYECKOTO IEPEBOOPYKEHHS,
Pa3BUTHS SHEPTOX03IHCTBA, PEKOHCTPYKIIMH U MOJCPHU3AIMH CUCTEM YHEPrOCHAOKEHUSI.

@dopmupyemble Yy 00ydYalomerocss KOMNETeHIMH ¥ 3alUIaHUPOBAHHBIC Pe3yabTaThl 00y4eHMs IHCLUILIMHE, COOTHECCHHBIE C MHIAMKATOPAMH

AOCTHKEHUS] KOMIIeTeHIIUIA:

Kon u HanmeHOBaHMe Kon u HanMeHOBaHMe HHANKATOPA 3aniaHupoBaHHbIE Pe3yJbTAThI 00y4YeHHs
KOMIIeTeHIIMH JOCTHKEHHsI KOMIIeTeHIIH
[IK-1 CrnocoGen yuactBoBaTh B | I1K-1.2. [IpoBoaut pacuets u 3HATh:
c60ope W aHaIM3e HCXOIHBIX | SKCICPUMEHTHI B COOTBETCTBHH C - ONMCaHWe MIPUHILUIIOB IEUCTBUA U YCTPOUCTBA NMPOECKTUPYEMBIX U3IEIUN U




Kox 1 HanMeHOBaHHE

Koa n HanumeHoBaHHE HHAUKATOpa

3aniaHupoBaHHbIE Pe3yJbTATHI 00y4YeHHsI

KOMIIETEHIUH JAOCTHIKEHHsS KOMIIETEeHINH
JAHHBIX JJI1 IPOCKTHUPOBAHHUSA | TUIIOBBIMH METOIMKAMHU U 00BEKTOB C 000CHOBAaHHEM MPUHATHIX TEXHUYECKHUX PEIICHU;
HEProo0BEKTOB, MPOBCJACHUHU | CPESACTBAMH aBTOMATHU3aLNU U - TEXHMYECKHC paCyC€Thl IO MPOCKTaM, TEXHUKO-DKOHOMHUYECKOTO H

pacuC€ToB HU OKCIICPUMCHTOB B
COOTBETCTBUU C THIIOBBIMHA

METOAUKaAMHU nu CpGIICTBaMI/I
aBTOMATH3AallNH, 00paboTKOM
HOJIy‘-IeHHBIX pe?)YHBTaTOB,

COOJTIOJICHUH TPOU3BOICTBEHHOM
U DKOJOTHYECKOH 0e30macHOCTH,

yIpaBIICHUH, IKCILTyaTaIuH,
00CITyKHBaHWH, IIOBOJIKE
MIPOIIECCOB u pEMOHTE
TEXHOJOTMYECKOI0
00opyI0BaHUA.

00pabaThIBacT MOTYICHHBIC
pe3ynbTaThl, HOPMHUPYET
MIPEUIOKCHHS TI0 UX MPAKTHICCKOMY
UCTIOJIb30BAHUIO

(YHKIMOHATBHO-CTOMMOCTHOTO aHaIM3a 3((EKTUBHOCTH IMPOSKTHBIX PEIICHHIA;

- OLIEHKY MHHOBAIIMOHHOTO TTOTEHIIHMANA IIPOEKTa;

- METOJUYECKHUE M HOPMATUBHBIC JOKYMEHTHI, TEXHUYECKYIO JTOKYMEHTAIIHIO,
MEPOTIPUATHS IO PEeATU3AINN Pa3padOTaHHBIX IPOEKTOB U MPOTPaMM;

- paboume IUIaHBI W TPOTPAMMBI MPOBEACHUS HAYYHBIX HMCCICIOBAHUN H
TEXHUYECKUX Pa3pabOTOK;

- METOJMKUA U OpraHU3alMIO0 MPOBEACHHS SKCIIEPUMEHTOB M HCIIBITAHUH, aHAIM3
UX Pe3yJIbTaTOB.
yMeThb:

- TOATOTOBHUTH HAYYHO-TEXHHYECKHE OTYETHI, 0030pPbI, IyOIMKAUH IO
pe3ybTaTaM BBIIOJHEHHBIX HCCIIeIOBAHUN;

- TPOBECTH MOUCK ONTHMAIBHBIX PEHICHHH NpU CO3MaHUHM HPOIYKIUH C
yuyeToM TpeOOBaHMI KayecTBa, HANEKHOCTH MU CTOMMOCTH, a TaKKe CPOKOB
UCTIOJTHeHN S, 0€301TaCHOCTH KHU3HECATSIIFHOCTH M S9KOJIOTHYECKOH YHCTOTHI;

- MOJATOTOBHUTH HMCXOJHBIC JaHHBIE JIJs BBHIOOpPa M OOOCHOBAaHUS HAay4HO-
TEXHHYECKMX W OpPraHW3alMOHHBIX PpEIICHWH Ha OCHOBE SKOHOMHYECKOTO
aHamn3a;

- pa3paboTaTh IUIAHBI W TPOTPAMMBl OpPTaHM3AIMM WHHOBAIIMOHHON
JESITeIbHOCTH Ha MPEANPUATUN SHEPTeTUYECKON OTPACIIH.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOTPAMMBI BO

Jucnumnimza 6asupyercs Ha aucuuiinHax: « Teopust npuHATHS peuieHuit», «MoaenrpoBaHie 1 KOHCTPYUPOBAHUE YHEPreTUYECKOT0 000pyI0BaHUS U
CHCTEM 3HEProcHabXeHHs», «MOoAeTMpOBaHNE U KOHCTPYUPOBAHUE SHEPTETUYECKOTO 000PYIOBAHUS».
Pe3ynbrathl 00yueHus, MOTY4YeHHbIE IPYU OCBOSHUU JTUCUHUIUIMHBI, HEOOXOAUMBI PU U3YYEHUU CIEAYIONUX IUCHUIUIMH: «DKCIUTyaTalis SHEPreTUYECKOro
000pyIOBaHUS CHCTEM BO30OHOBIIEMOM SHEPTeTUKH (2)», IPH BHIMOJIHEHUN MarCTEPCKOM IUCCePTAIIHU.




3. CTPYKTYPA U COAEPKAHUE JUCIHUITVINHBI

3.1. CTpyKTypa ITUCUMILUIHHBI

O6Lan TPYA0EMKOCTb AUCUMMANHBI COCTaBAAET 3 3a4eTHble eanHMLbl, 108 Yacos.

Pa3nen nucumIuinHeL.

Pacrnipenenenue TpyaoeMKOCTH pa3jena (B yacax) o BUgam

ConeprxaHue caMOCTOSTEIbHOM

m
o
Ne Dopma IpOMEKYTOUHOM § § § yHeOHOii padoTe! paborsl
oy Q KoHTakTHas (c yxazannem Ne ucToyHmKa 1o 1. 5.1
/i aTTecTalun °© a 2 CP Konrt- W CTPAHHI B HeM)
(no cemecmpam) :g E: O | Jlex | Ip | JIa6 | KIIP | UKKII | TIA poib
Bgenenue. 1{enb 1 OCHOBHBIE Nzydenne TeopeTnyeckoro u
3aJlauM Kypca. AKTyaJIbHOCTh [PaKTHIECKOr0 MaTepuaa;
1 | paMOHANBEHOTO MCIIOIL30BAHMS 4 2 1 1 — - - - 2 - [2], cTp. 5-50.
SHEPTETUYECKUX PECYPCOB B [3], cTp. 4-6.
Poccun u 3a pyoexom.
I/I3yqu1/Ie TCOPECTUYCCKOI'O U
MPAKTUYCCKOT0 MaTepurajia:
) XapaxkTepucTHKa 10 ) 4 4 B B B B 5 B [2], ctp. 145-170.
TPaAUIIMOHHBIX SHEPTOPECYPCOB BhImosHeHIE JOMAIITHETO 33/1aHUS:
[4], cTp. 13
BbImnosiHEHNE pacyeTHOro 3aaHus
AHaJli3 CylecTBYIOIIETO N3y4eHne TeOPETHYECKOTO 1
ypoBHS 3G (HEKTUBHOCTH MPAKTHYECKOTO MaTepHaa;

3 | HCTOIB30BAHMS 6 ) ) ) B B B B 5 B ][32], ctp. 77-106. ‘
sHepropecypcoB. OCHOBHEIE BIIIOJIHEHHE JOMAIIHETO 3a1aHuUs:
HaIpaBJIeHUs SHEPTrO- [4], etp. 27
pecypcocOepeskeHHs.

H3ydeHue TeopeTU4eCcKoro u
3KOHOMI/ISI TOILIUBA HpI/I MPAKTUYCCKOT0 MaTCpurajia:

4 | mpON3BOACTBE TEIUIOBOH H 6 2 2 2 - - - - 2 - %’ ETTE 411-967 234,
ANEKTPUYECKON SHEPTUH. BbfnonHeHne JOMAIITHETO 3a/IaHUsL:

[4], cTp. 21.
DHeprocOepexeHue B N3yueHne TeopeTHIECKOro 1

S | HAPOJHOM XO35ICTBE U 4 2 1 1 - - - - 2 — MPaKTHYECKOTO MaTepHaa:

pacnpe/ieNeHus TeMmIoBoil [2], ctp. 171-195.




N T n— § — o Pacnpenenenue prz[oeMKOCTUI/I pasnena (B 4acax) 1o BUAaM ConeprkaHue cCaMOCTOSITEIIbHOM
Ne dopma MPOMEKYTOUHOH g & 5 y'1ebHol paboTbl paboThl
o/ aTTeCTaLNH o g 2 KonTakTHas Komr- (c yxazanueMm Ne rictoyHmka 1o 1. 5.1
5 < CP Y CTPAHUI] B HEM)
(no cemecmpam) 2 E O | Jlex | Ip | JIa6 | KIIP | UKKII | TIA poJIb
SHCPFI/II/I. Brmmonnenue JOMAIIHETO 3aJaHusd:
[4], cTp. 11
BbInosHEeHNe pacyeTHOro 3aaHus
I/I3yqu1/Ie TCOPECTUYCCKOI'O U
DKOHOMMUS TEIJIOBOW YHEPTHH MPAaKTHIECKOrO MaTepuaa;

6 | npu moTpebieHun. Yder 10 2 2 2 4 - - - 2 [2], cTp. 235-272.

HEPTETHUECKUX PECYpPCOB. BbImosHeHIE JOMAIITHETO 3a/1aHUS:
[4], cTp. 9

DHeprocOeperaroniue HW3yueHne TeOpeTHIECKOro 1

TEXHOJIOTUU B DHEPTOEMKUX MPaKTHIECKOT0 MaTepuaa;

- | mpomsBozCTBaX. Hcnonp3oBanue 4 ) | ! B B B 5 [2], cTp. 173-320.

BTOPUYHBIX SHEPTrOPECYPCOB U [3], cTp. 4-6.

aﬂBTepHaTI/IBHBIX HCTOYHUKOB Brmonnenune JOMAIIIHET O 3aJaHus .

SHeprHu [4], cTp. 25.

Korenepupyromime ycTaHOBKH H3ydeHne TeoOpeTUUECKOro u

JIOKQJIbHBIX YHEPTOCUCTEM. MPaKTHIECKOT0 MaTepuaa;

TpureHepannOHHBIE YCTAHOBKH [2], cp. 51-76.

8 | Ha 6a3e TEIUIOBBIX HACOCOB. 8 2 1 1 4 - - - 2 Brinonnenne 10MalHero 3aanus:
PereneparuBHas [4], eTp. 22
JHEpreTHUecKasi yCTaHOBKA Ha BhIIOMHEHNE  PACHCTHOTO 3a/aHHs
0a3e TOIUIMBHBIX 3JIEMEHTOB.

PanmonansHO€ HCIIONB30BaHKE N3y4eHne TeOPETHYECKOTO 1
SHEPIUHU B 30aHUAX U MIPaKTUYECKOI0 MaTepHuaa:

g | coopyxenmsx. Ilepcnextbi 10 ) 1 1 4 B B B 4 [2], cTp. 352-388.
HUCIIOJIB30BAHUS TEILIOBBIX Brmonnenune JOMAIIIHET O 3aJaHus:
JIBUTaTeNE HETPAIUIIMOHHBIX [4], cTp. 34
CXEM.

OrneHKa YKOHOMUYECKOM N3y4eHne TeOPETHYECKOTO 1

10 | 3 (HeKTHBHOCTH MHKEHEPHBIX 10 2 1 1 4 — — — 4 NPAKTUYECKOro MaTepuana:

peleHui [2], cTp. 390-402.




Pasie) TUCLAIUIHDL § = o Pacnpenenenne pr,Z[OGMgOCl:’I/I pzész[ena (B yacax) mo BHJIaM Conepxxanue CGZLMOCTOHTGJ'IBHOI/I
Ne dopma MPOMEKYTOTHOM S = S YICOHOH PaOOThI padoThHI
R Qo KonTakTHas (c yxazanueMm Ne rictoyHmka 1o 1. 5.1
n/n arrecTanuu ° a z Cp Konrt- W CTPAHHUI[ B HeM)
(no cemecmpam) g g O | Jlex | IIp | Jla6 | KIIP | MKKII | TIA poJsib
Brmmonnenue JOMAIIHETO 3aJaHusd:
[4], cTp. 25
K3aMeH 36 2 _ _ _ _ _ 2.5 _ 33,5 [IpoBomuTcs B ycTHOU (hopme
COTJIACHO MPOTrpaMMe 5K3aMCHaA
Hmozo 3a cemecmp 108 2 16 | 16 | 16 - - 2,5 24 33,5
[Ipumeuanue: Jlek — nekmuu; Ilp — npaktudeckue 3anstus, Jlab — mabGopatopubie pabotel; KIIP — aymuTopHBle KOHCYJIBTAllMM TIO KYpPCOBBIM
npoektam/padboram; WMKKII — wHIMBUAYyanbHbIE KOHCYJABTAllMM IO KYpPCOBBIM mpoekram/padotam; IIA — mpomexyrounas arrecranus; CP —

CaMOCTOSITENIbHAS pabora CTYJICHTA.




3.2.KpaTtkoe conep:xxaHue pa3iejaioB

1.Beedenue. Llenv u ocHosHble 3a0auu Kypcd. AKmyanbHocmb pauuoHaIbHO20 UCNOIb308AHUS
9Hepeemuyeckux pecypcos 8 Poccuu u 3a pybexcom.
Beenenne. Ilonstue sHepropecypca, MepBHYHOTO IHEpropecypca. DHEPreTHUECKUi MOTeHIUA
Poccuun. PaninonanbHoe HCTIONBb30BaHUE TOIUIMBHO-3HEPTreTHYECKOro pecypca. OCHOBHbBIE TPUYMHBI
HEepaIMOHAIBHOTO Hucnojib3oBaHuss TOP: HeaddexkTuBHBIE pexumMbl paboThl 000pyIOBaHHUA,
Hed((PEeKTHBHOE MCIOJIb30BAaHUE TOIUIMBA, TETUIOBOM M AJICKTPUYECKOUN sHepruu, HedhEeKTUBHAS
opranuzanus yuéra u mnorpebienuss TOP, neaddextuBHOe HOpMHpoBaHHE noTpediaeHus TIP.
Oneprocoeperxxenne B Poccun.  CrpykTypa  moTeHIManga  dHeprocOepekeHus.  Poub
SHEpProcOepeeHruss B Pa3BUTHM SKOHOMHUKHM M O0O0ECHEUYEHHH SHEPreTHdeckoil 0e30macHOCTH
cTpaHbl. DHeprocOepekeHUEe | 3KoJiornueckas O6e3omacHocTh. [lonuTHka rocymapcTBa B 00yacTu
SHEPTO - U pecypcocOepeKeHHs.
2. Xapakmepucmuka mpaouytoHHbIX 9HEeP2opecypcos
Oueprus u ee BUAbl. HazHauenue u ncnosibp3oBaHue. TOIUIMBHBIE M SHEPTETHUECKUE PECYPCHI M UX
knaccuukanus. [Ipou3BOICTBO 3NEKTPOIHEPTHMH HA SJIEKTPOCTAHLMAX: TEIJIOBBIX, TUIAPO- U
ATOMHBIX 3JIEKTPOCTAHIIHAX.
3. Ananus cywecmeyiouie2o yposHs d¢hghekmusHocmu Ucnoib308aHuUs 3HeP2oPecypCos.
OcHosHble HanpagieHus dHep20-pecypcocOepedtcetus.
OcCHOBHBIE CTIOCOOBI YBETMYCHHS SHEProdPPEeKTUBHOCTH MHOTO(])YHKIITMOHAIBHBIX KOMIUIEKCOB H
coopyxeHuil. Bapuantsl cxem sneprocOepexeHus. [Iporpammsl 3HEprocOepexeHus, Kak OCHOBa
JUIsl pa3pabOTKU MHBECTULIMOHHBIX MPOrpaMM pPa3BUTHUS MPEANPUSATHH U peruoHoB. HHTepecs
norpeOuTeneii M NPOM3BOAUTENECH HHEPrOpecypcoB, HWHTEPECHl OpPraHOB YIPaBICHUS U
peryinupoBaHHUsl.
4. DxoHomus monauea npu NPouU3800Cmee Meni08ol U HNEeKMpPULecKou SHepeull.
CnocoObI TOBBITIICHUST YHEPTreTHIECKON A((HEKTUBHOCTH SKOHOMUKH. CTpYKTypHasi mepecTpoika
KOHOMHKH. OpraHu3allMOHHBIE M TEXHOJIOTUYECKUE MEphl AKOHOMHHM TOIUIMBA M SHEPIHH.
[Torenmman »sHeprocOepexxkenusi. lleHoBas cTpykTypa moTeHIHana 3HEProddpE eKTUBHOCTH.
[IpensaTcTBHUS HA MYTH pealu3aluy MoTeHuuana sHeprosppextuBHocTH. DeaepanpHbiil 3aKoH «O0
sHeprocOepekeHnn».  3akoH  Bosrorpanackoi — obmactu «O0  sHEprocOepeKCHUM,
l'ocynapcTBeHHass CTpyKTypa yhpaBieHUs dSHeprocOepexeHueMm. Tapudsl Ha TEIUIOBYIO,
anektpudeckyro dHepruio u  ['BC. IlpobGnembl nmoTamuii ¥ CBEPXHOPMATHUBHBIX TOTEPb.
JIByxcTaBOuHBIE TAPUDBI.

3. Dnepeocbepeorcenue 8 HapoOHOM X0351icmEe U pacnpedeienus menio8ol IHepeul.
Teoperuueckrue OCHOBBI MPUMEHEHHS KOHJ/ICHCAIIMOHHBIX YTHIN3aTOPOB TEIJIOTHI BIAXKHBIX T'a30B.
Bnaxknble ra3pl Kak BTOpUYHBIE dHepropecypchl. I[Ipomeccel 00paboTkM BO3IyxXa B
KOHJICHCAIIUOHHBIX  TEIJIOOOMEHHHMKaX C OXJaXICHHEM M OCYIIKOH Bo3ayxa. Meron
Kod(uIMeHTa BIaroBbinageHus. MeToa 3aMeHbl pealibHOTO Mpolecca «yclIoBHO cyxum». [Tonbop
U IIOBEPOYHBIM TEIUIOBOM pacueT KOHJEHCALMOHHBIX TEIIOoyTUiIu3aropos. IIpuMenenue
KOH/ICHCALIMOHHBIX TEIJIOYTHJIN3aTOPOB B CUCTEMAaX BEHTHISILIMM U KOHAWLMOHUPOBAHUS BO3AYyXa.
[IpuMeHeHre KOHJIEHCALIMOHHBIX TEIUIOYTHJIN3aTOPOB B IPOLIECCAX KOHBEKTUBHOM CYIIKH.
[IpyMeHeHre KOHACHCAMOHHBIX TEIJIOYTHIN3aTOPOB HA UCTOYHHUKAX TETUIOBOM U AJIEKTPUUECKON
sHeprun. Konpencammonnsle KOTIbl. MHpopMmanmonHoe obecrieueHHe MEpPONpUSTHA 110
SHEProcOePEeIKCHUIO u MTOBBITIICHUIO HEPTEeTUYECKOU 3P eKTUBHOCTH.
locynapcTBeHHast nuHQOpMaIIMOHHAST CHUCTEMa B 00JacTH JHEProcOEepeKeHUsT ¥ TOBBIIICHUS
sHepreTuueckoi sddektuBHocTU. I[lpuMeHeHwe cucreM AucHeTYEpU3AlMM M UX pOJb B
3P PEKTUBHOM HCIIOJIb30BAaHUU YHEPTETUUECKUX PECYPCOB.

6. DKoHOMUS Menio8oll IHepauy npu nompeobaeHuu. Yuem dnepeemuieckux pecypcos.
[opsnok yTBep > A€HUSI HOPMATHBOB SHEPronoTpedIeHns 1 3anacoB TommmuBa Munsnepro Poccun.
MeTtoapl pacueTa HOPMAaTUBOB MOTEPh TEIUIOBOM SHEPruUU MpHU IMepeAaye MO TEMJIOBBIM CETSAM.
Metoapl pacyeTa HOPMAaTHUBOB YAENBHBIX PACXOJO0B TOIUIMBA HA OTIIYILIEHHYIO 3JEKTPUUYECKYIO U
TEIUIOBYIO 3HEPTUI0 OT TEIUIOBBIX 3JIEKTPOCTAHIMN M KOTEJIbHBIX. METoabl pacueTa HOPMAaTHBOB
HOTEPb JIEKTPUYECKON SHEpruM MpH Ieperadye Mo 3JISKTPUYECKUM ceTsM. HopmupoBanue
noTpeOJICHUST YHEPrOPECYpCOB B 3MaHUAX M COOpyxkeHusx. HopmupoBanue mnorpednenus TOP




MPOMBIIUIEHHBIMU TOTpebuTensiMu. Pacder moTpebiieHus TOIIMBHO-3HEPreTUYECKUX PECypPCOB.
[TpuGopHslit yuer nmorpebiaenus TemnoBoit sHeprun. Kiaccudukanus. OcoOeHHOCTH yCTAaHOBKU U
ucnosb3oBanus. CocTaBlieHne PHEpreTuYecKux OanaHcoB. Meroauka cOopa U aHaIM3a UCXOJHBIX
JTaHHBIX 0 crcTeMaM SHepromnorpebneHus. OIeHKa MOTeHIMaIa YHeProcoepexeHus, pa3padoTka
MEPONpPUITHI MO0 3HEeprocoOepekeHuto. TeIrIoBU3MOHHOE OOCIeI0OBaHHE HHEPreTHUECKUX U
TEXHOJIOTHYECKHX 0OBEKTOB.
7. Onepeocbepezarouiue mexHoi02uu 8 IHep20eMKUx npouzeoocmeax. Mcnonvzosanue
BMOPUYHBIX IHEP2OPECYPCO8 U ANbIMEPHAMUBHBIX UCTNOYHUKO8 IHEPIUU.

OO0mmas xapakTepUCTUKa BTOPUYHBIX HHEPTETHUECKUX PECYpCOB MPOMBIIIICHHBIX MPEANPHUSITHIA.
PecypcocOeperkenre Tpu yTUIW3AIMs TBEPIbIX OBITOBBIX OTXOIOB. PecypcocOepexkenne mnpu
YTUIU3alUsS TPOU3BOACTBEHHBIX M OBITOBBIX OTX0J0B. CHHKEHHE pacxoja KOHCTPYKIIMOHHBIX
MaTepuaioB 3a CYET NPHUMEHEHHUS TEIIOOOMEHHBIX amnmaparoB € WHTEHCU(PHUIMPOBAHHBIMU
TEIUIONEPEIAIONTUMU TTOBEPXHOCTSIMHU.

8. Koeenepupyiowjue ycmano8ku JIOKaiIbHbIX dHepeocucmem. TpuceHepayuortsvle yCmaHosKu Ha
baze mennosvix Hacocos. Pecenepamuenas snepeemuyeckas yCmaHo8Ka Ha 6a3e moniusHulx
2/1eMEHMO8.

XapakTepucTuka KOTCHEPUPYIONINX YCTAHOBOK JIOKAJIBHBIX JYHEPTOCHUCTEM, TPUTCHEPAIMOHHBIX
YCTAaHOBOK Ha 0a3e TEeIUIOBBIX HAaCOCOB, PEreHEepaTHMBHOW SHEPreTHYeCcKOW YCTaHOBKHM Ha 0ase
TOTUIMBHBIX 3JeMeHTOB. CpaBHEHHE pA3IMYHBIX THUIIOB, OCOOCHHOCTH WX KOH(MUTYypaluu W
MPUHLIAN AEHCTBUS.
9. PayuonanbHoe ucnonv3osanue snepeuu 8 30aHusx u coopyicenusax. Illepcnekmugol
UCNOIL308AHUS MENI0BbIX O8u2amenetl HempaoUyUOHHbIX CXEM.

[Motepu B TpyOompoBoae. Bribop cuctem TemnocHaOkeHHsT W TeIUIOHOcHTenel. Mcmonp3oBanue
TEIUIOBOM HEPrHM HENPEPHIBHOM MPOJAYBKM KoTioarperata. CokpallleHue MoTepb KOHJIEHcaTa,
UCIIOJIb30BaHUE TAPOCTPYWHOTO KOMIIpeccopa. ABTOMATH3aIUsl KOTEIBHOW. OKOJIOTHYECcKas
0€30MacHOCTb.

10. Oyenxa sxonomuseckol 3¢)heKmusHOCmU UHHCEHEPHBIX PeLleHUl
TommBHO-3HepreTnueckuii  Oamanc  mpomnpennpusituid.  [lokazatenmn  sddekTuBHOCTH
3HEproucnoyb3oBanus. CrocoObl MOBBIIMICHUS 3HEPreTHYeckor 3(PPEeKTHUBHOCTH SKOHOMHUKH.
CrpykTypHas epecTpoiika SKOHOMUKH. OpraHu3allMOHHBIC W TEXHOJIOTUYECKHE MEPhl S3KOHOMHHU
TOTUIMBA U DHEPTHH.

3.3. Tembl NpakTHYECKUX 3AHATHI

Ananuz 3¢ (HeKTUBHOCTH UCIIOIB30BAHUS YHEPTETUUECKUX TOILIHB. (2 yaca)

Onenka 3¢(HeKTUBHOCTH YHEPTeTUYECKUX YCTAHOBOK. (2 Jaca)

Pacuer TennoBbIX MOTEpPh B TEIIOBBIX CETAX. (2 "aca)

AHanuM3 TeTIOBBIX MOTEPH 37aHus. (2 Jaca)

Pacuer notepp a51eKTpUYECKOM SHEPTUU IIPU TPpAaHCIOpTE. (2 yaca)

Ananu3 3¢ GHeKTUBHOCTH MOTPEOUTENEH dTIEKTPOIHEPrun. (2 Jaca)

AHanum3 pereHepaTUBHOM CUCTEMbI BO3JyXx000MeHa. PacyeT yTHIIN3allMOHHOTO KOHTYpa
KOTCHEPHUPYIOIIEH yCTaHOBKH. (2 yaca)

8. AHanu3 3¢ (eKTUBHOCTH TEIJIOHACOCHOW yCTaHOBKU. (2 daca)

NV hE LD —

3.4. Tembl 1a00paTOPHBIX PadoT

1. Omenka TmoOTeHIWMaga  JHEProcOepexeHus, pa3padoTKa  MEPONPHUATHA  TIO
HEProCcOEPEKEHHUIO.
2. TpureHnepalliOHHbIE YCTAaHOBKM Ha 0a3e TEIMJIOBBIX HACOCOB, PET€HEPATHUBHBIC IHEPreTUUECKUE
YCTAHOBKH Ha 0a3€ TOIUTMBHBIX AJIEMEHTOB.
3. Mcnosb30BaHuE TEIUIOBOM SHEPTUU HEMPEPHIBHOM MPOYBKU KOTJIOarperara.
4. TOIUITMBHO-3HEPTeTUYECKUNA OallaHC TPOMIIPEATIPUITHH.

3.5.PT'P
Tema:"Pacuer noteppb 3MEKTPUIECKON SHEPrun'.



3.6. TemaTuka KypCcOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoit  mpoekt/kypcoBass ~ pabora  y4eOHBIM  IJJaHOM  HE  IPEIYCMOTPEHBI.



3.7. CooTBeTCTBME Pa3AeNioB AUCLUNAUHBI U GOPMUPYEMbBIX B HUX KOMNETEHL U

Howmep pasznena nucnurinHe! (B

Hunekc COOTBEeTCTBHUHM C 11.3.1)
Howmep 1 HanMeHOBaHME pe3ysIbTaTOB 00pa30BaHMS 110 ®opmBbI KOHTPOJIS
KOMIIET 2 cemecTp
THCIUILUINHE
(B COOTBETCTBHUU C pa3aeiioM 3) cHH
2131451678910
3HaTh:
ONMCAaHWE  NPUHUMUIIOB  JEWCTBUA U YCTPOMCTBA
. Tect «M3yueHne NpaKTHYECKHX CXEM
MPOCKTUPYEMBIX H3ACIUA U O0BEKTOB ¢ oOocHOBaHueMm | IIK-1.2. X
N SHEProcOepeKEeHUS
NPUHATBIX TEXHUYECKUX PELICHUN
TEXHUYECKHE  pacyeTbl MO  NPOEKTaM,  TEXHUKO-
9KOHOMHUYECKOT'O u ($hyHKIIMOHATBHO-CTOUMOCTHOTO | TIK-1.2. X Tect «OHepreTnueckoe 00CIeIOBAHHIE)
aHann3a 3(Q(PEKTUBHOCTH MMPOCKTHBIX PEIICHHMA
Tect «DHeprocbepexeHue B
OLIEHKY MHHOBALIMOHHOTO MTOTEHIIMAJIA IPOEKTa MK-1.2. X
TETIIOPHEPTETHKE)
METOAUYECKNE U HOPMATUBHBIE JOKYMEHTHI, TEXHUYECKYIO Tect «Ilokazarenu
JOKYMEHTALUIO, MEPOIPUATUS o peamm3zanuun | I1K-1.2. X SHEepPro3()PeKTUBHOCTH MPEATIPHATHS
pa3paboTaHHBIX MPOEKTOB U MPOrpaMMm
Tect «Opranuzaius paboThI It
pabourie TUTAaHBI W TMPOTPAMMBI TMPOBEACHUS HAYYHBIX P 3auns pabo 0
N IIK-1.2. JHEPTOCOEPEIKEHNIO HA TIPESATIPUATHIK
UCCIIEIOBAaHUM U TEXHUYECKUX pa3paboTOK
Tect «CTpyKTypHas HAJEKHOCTh
METOAUKU U OPraHU3aLUI0 MPOBEACHUS 3KCIEPUMEHTOB U PYKLYP JISKHOC
N [IK-1.2. X TEXHUYECKHUX CUCTEM
HCIIBITAHUH, AHAJIN3 UX PE3YyJIbTATOB
Ymern:
KonTponbHas pabora «OrneHka
MOJATOTOBUTh HAYYHO-TEXHUYECKHE OTYETBI, O0030DHI, HKOHOMHYECKOH
myOIuKauu o pe3yapTatam BBITTOJTHEHHBIX | [IK-1.2. X 3pPEKTUBHOCTH
HCCIIEIOBAHUI WH)KEHEPHBIX PELICHUI»
MPOBECTH IOUCK ONTUMAJbHBIX PELICHHN IpHU
CO3/IaHUU TIPOJYKIUU C y4eTOM TpeOOBaHMI KadyecTBa, KonTponbHas paboTa
HAJEKHOCTM M CTOMMOCTH, a TaKKE CPOKOB | .., X «HopmaTuBHas 6a3a

HCIIONMHEHHUA, O€30MacHOCTH JKH3HEACATEIHLHOCTH U
3KOJIOTUYECKOI YUCTOTHI

SHEProcOCPEIKCHHSDY
3arura pacueTHOTO 33 JaHUs




MOATOTOBUTh  HWCXOJIHBIE JaHHBIE IJIsi  BBIOOpa W

Konrtponbnas pabota

000CHOBaHHUsI HAay4YHO-TEXHUYECKHX W OpraHu3anuoHHbIX | [1K-1.2. X | «MeToasl HCIIBITAHUM ANEKTPUIECKUX
penieHnii Ha OCHOBE SKOHOMHUYECKOIO aHaJIu3a MaIluH»
pazpaboTaTh TMJIaHBI W  MPOTPAMMBl  OpraHU3alUU KontponkHas padora

o «Quepretryeckas 3pPeKTUBHOCTD
WHHOBAILlMOHHOU JEATENBHOCTU Ha npennpusitum | I1K-1.2. -

o HCIIOJIb30BAaHNA SHCPIrOHOCUTCIICHU Ha
JHEPTETUYECKON OTPACIIU.

NPEANPUATUHID)
Bcezo uacos na pazoen oucyuniunvl
p 4 10 10 10

(6 coomsemcmeuu ¢ n.3.1)




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OHEHOYHBIE MATEPHUAJIbI
JJIA TEKYIHEI'O KOHTPOJIA YCIIEBAEMOCTH U ITPOMEXYTOYHOU
ATTECTAIIMHA 11O JTUCHHUTIJIMHE

4.1. Texkyumuii KOHTPOJIb YCIIEBAEMOCTH I10 IUCHMILIMHE:

— TECTUPOBAHHUE:
1. Tectr «Opranuzanus pabOThI 10 SHEPTOCOSPEIKEHUIO HA TTPEATTPUSATHIX )

Tect «M3ydeHne MPaKTHIECKUX CXEM SHEPTOCOEPEIKCHHMSI»

Tect «OHepreTudeckoe 0OCIeT0BAHUEY

Tect «DHEprocOepekeHNE B TEINIOIHEPTETUKEY

Tect «CTpyKTypHasi HAIE)KHOCTh TEXHUUECKUX CUCTEM»

Tect «IlokazaTenu sHEProdPeKTUBHOCTU MPEATIPHUITHSI

— KOHTPOJIbHBIE PaOOTHI:

SRR

7. KonrponbHas padora «OreHKa 3KOHOMUYECKOH 3(h(heKTUBHOCTH HHKEHEPHBIX PEILICHHI»
8. KontpomapHas paborta «HopmaTuBHas 6a3a s3HEprocOepeKeHUS
9. KonrponbHas pabota«dHeprerudeckas 3pPeKTUBHOCTb UCIOIb30BAHUS YJHEPTOHOCUTEIICH
Ha NPEeANPUITUN
10. KontposnpHas padota «MeTobl HCTIBITAHUH 3JEKTPUUECKUX MAITHH»
— BBITIOJTHEHUE U 3aIllUTa PACYETHOTO 3aJaHHS

Ok3ameH. O1eHKa onpeaensiercss B cOoTBeTCTBUH ¢ [lonoxeHneM o 6aibHO-pEUTUHTOBOM cUCTEMe
st ctyaentoB HUY «M3OW» Ha ocHOBaHUM CEMECTPOBOM M AK3aMEHAIIMOHHOM COCTaBIISIONINX.

IIpumeuyanue: OlLEHOYHBIC MaTepHasibl MO AMCLUUIUIMHE TPHBENEHBI B (DOHAE OLEHOYHBIX
matepuanos OIIOIL.

5. YYHEBHO-METOJAUYECKOE OBECIIEYEHUE JIUCHUITJINHBI

5.1. [leyaTHbIe U 3JIEKTPOHHbIE U3AHUS:

1. Kpsuios, FO. A. DHeprocOepexxeHre 1 aBTOMaTH3aIMsl TPOU3BOICTBA B TEINIOIHEPTETUYECKOM
XO034UCTBE TOpoJa. YacTOTHO-pEryJIUPYEMBIN AJIEKTPONPHUBOJ [DJIEKTPOHHBIM pecypce]| : yueo.
noco6wue / FO. A. Kpsinos, A. C. Kapauzaes, B. H. MenseneB. — DnektpoH. TekctoBbie naH. — CII6.
: Jlanp, 2013. — URL: http://e.lanbook.com/books/element.php?pll 1d=10251

2. DHeprocoOepeskeHHe B TEIJIODHEPreTHKe M TEMJIOTEXHOJOTHSAX : yUYEeOHHK /IS CTYIACHTOB
BY30B, 00yYaIOIUXCs 10 HaIpaBieHUI0 MoaroToBku «Temmosneprerukay / O. JI. lanumnos [u ap.] ;
nox pex. A. B. Knumenko. - M. : U3par. nom M3OU, 2010. - 424 c.

3. I'pumnun, C. C. DHeprodppekTHBHOCTH U 3HEprocOepekeHrne B Poccuu Ha COBPEMEHHOM 3Tarie
: yue6. mocobue / C. C. I'puuH. - Bomwkckuii : @unuan MOU (TVY) B r. Bomkckowm, 2010. - 114 c.
4. Jlakomkun, B.IO., I'pomoBa, E.H., Cmopoaun, C.H.3agaun no sneprocoepexenuto: COOpHHUK
3anad /BIITD CIIOI YIITA. — CII6., 2018. — 39 c. http //nizrp.narod.ru

5.2 JIuueH3uoHHOE M CBOOOIHO PAaCcPOCTPaHsieMoe MPOrPaMMHoOe odecrnevyeHme:
OrneparnoHHBIE CHCTEMBI ceMelicTBa Linux.

5.3. UHTepHeT-pecypchl, BKIKWYasg NMpodeccuoHaIbHbIe 0a3bl TaHHBIX U WHGOPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMBI:
Yauepcurerckas nadopmarmonHas cuctema «POCCHUSA» https://uisrussia.msu.ru
CrpaBouHo-nipaBoBas cuctema «Koncynprant+» http://www.consultant-urist.ru
CnpaBouHo-nipaBoBas cuctema «I['apanT» http://www.garant.ru
bazamanubix Web of Science https://apps.webofknowledge.com/



baza nanubix Scopushttps://www.scopus.com

[Toptan oTKpeITBIX HaHHBIX Poccuiickoit @enepanuu https://data.gov.ru

baza oTkpeITBIX gaHHBIX ~MuHHMCTEpCTBA TpyJa M COUMAIbHOM  3amuThl PO
https://rosmintrud.ru/opendata

baza nanneix Hayunoii snekrponnoii 6ubmmoreku eLIBRARY.RU https://elibrary.ru/

baza maHHBIX podecCHOHANBHBIX CTaHAapTOB MHUHHCTEPCTBA TPY/AA U COITUAIEHON 3aIlIUThI
P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3el nanapIx MUHHCTEPCTBA YKOHOMHUYECKOTO pa3BuTus PO http://www.economy.gov.ru

baza otkpsIThiX nanHbix Pochuamonuropunra http:// www.fedsfm.ru/opendata

OnextpoHHas 6a3a nanusx «M3narenscTBo Jlanby» https://e.lanbook.com

®denepanbHas TocydapcTBeHHass MH(POpPMalMOHHAs cuctema «HanmoHanmbHAs AIIEKTPOHHAS
oubmuoreka» https://H30.pd

HanmonansHeIi moptan onnaitH o0ydenust «OTkpbiToe oOpa3zoBanue» https://openedu.ru

DnekrponHas 6a3a nanubix "Polpred.com O630p CMU"https://www.polpred.com

Odummanpapiii  caiit denepalbHOTO areHTCTBa 1O TEXHUYECKOMY PETYJIMPOBAHUIO U
metposoruu http://protect.gost.ru/

OnektponHas oubimoreka MOUhttps://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJIMHbI

JIeKIIMOHHBIE W MPAKTUYECKHUE 3aHATHS MPOBOJATCS B YUEOHBIX ayIUTOPHUAX, CHA0KCHHBIX
o0opymoBaHueM JUig TMOKa3a OOydYalmuX MaTepuaioB, CPEICTBAMU 3BYKOBOCIIPOU3BEACHUS,
JIOCKOW ayAMTOPHOH, OOOpyAOBaHWEM i TPEJCTABICHUS MpE3CHTAIUi (TUIa3MEHHAs TMaHEeb,
MIEPCOHAIIbHBIN KOMITBIOTED).

JlaGopaTopHble 3aHATHS TPOBOIATCS B Jlaboparopuu «[ UAPOMEXaHUKH», CHAOKEHHOM
YHUBEPCAJIBHBIM THUAPOCTEHAOM, pa3paboTaHHbIM B KyHOBIIIEBCKOM aBHALIMOHHOM WHCTHTYTE
Ha Kadenpe «TerioTeXxHMKa M TEIUIOBbIE [BUTATENM» COBMECTHO C OTpacjieBOd  Hay4dHO-
rccienaoBarenbekoit tadoparopueit Ne 9 . [To ruapocTeHay MOTydeHO aBTOPCKOE CBUACTENHCTBO No
521488, aBTopsl: MepkynoB A.I1., Hlep6ak B.b.



IMpuaoxkenne A

BAJLJIbHO-PEUTUHITOBAS CTPYKTYPA JJUCIUILIAHBI

IIpo6s1eMbI IHEpPro-pecypcocoepekeHus1, IK0JI0rudeckasi 0€30MacHoOCTb

(Ha3BaHHE JUCIUIIINHEI)

IlepeyeHb KOHTPOJIBLHBIX MEPONPUSTHI TEKYIIIEr0 KOHTPOJISI yCIIeBA€MOCTH 0 JHCIUIIHHE:

KM-1
KM-2
KM-3
KM~4
KM-5
KM-6
KM-7

KM-8
KM-9

KM-10

Tect «Opranuzanus paboThI IO YHEPrOCOSPEIKEHUIO HA TIPEATIPHSATUIX

Tect «M3ydeHne MPaKTHIECKUX CXEM SHEPTOCOEPEIKCHHMSI»
Tect «DHEpreTnueckoe oOCIeI0OBaHUE)

Tect «OHeprocOepexeHne B TEIII0IHEPreTUKE

Tect «CTpyKTypHasi HaIS)KHOCTh TEXHUUECKUX CHCTEM»
Tect «Iloka3aTenu s3HeprodhHEeKTUBHOCTH MPEATIPUATHS

KoHnTtponbHas padora «O1eHKa YKOHOMUYECKOHN 3P HEKTHBHOCTH HHKCHEPHBIX

pEeLICHHI»
KonTtposbnas padota «HopmaTuBHas 6aza sHeprocOepekeHUs»

KontponsHas pabora«dHeprernueckas 3pQeKTHBHOCTb UCIOIb30BAHUS

SHEPrOHOCUTENEHN HAa MPEAIPUATUN»
KonTponpHas padora «MeToIbl HCTIBITAHHA SICKTPUUECKUX MAIITHHY

Bun arrecranmu — 3a4€eT ¢ OICHKOM.

TpynoeMKOCTh IUCHUIUIMHBI = 3 3.€.

Howmep
pasnena

Pasnen qucuuruiMHb Nnanekc|KM-1 |KM-2 [KM-3 (KM-4 |KM-5 |KM-6 |[KM-7 |[KM-8 | KM-9 |[KM-10| sx3amen

KM:

Beenenue. llens W OCHOBHBIC
3a7lau  Kypca. AKTYyaJIbHOCTb
PaIMOHATIBPHOTO  MCTIOIh30BAHUS
JHEPTEeTHYECKNX  PECypcoB B
Poccuu u 3a pybexom.

XapakTepucTHKa TpaJUIIMOHHBIX +
9HEPropeCypcoB

AHanu3 CyIieCTBYIOMIETO YPOBHSI
3O PEKTUBHOCTH HCTIOIH30BAHUS
HEPropecypcoB. OcHOBHBIE
HATPaBJICHUS 9HEpro-
pecypcocOepexeHHsI.

DKOHOMUS TOIUIMBA npu
MPOU3BOJACTBE  TEIUIOBOM M +
3JIEKTPUYECKON SHEPTHH.

DHeprocOepekeHHe B HAPOTHOM
XO34HCTBE M pacIpeieseHus +
TEIJIOBOW JHEPTHH.

DKOHOMUSI TEIUIOBOM JHEpruu
npu MOTPeOICHUH. VYyer +
JSHEPTETUIECKUX PECYPCOB.




OHeprocoOeperaronye
TEXHOJIOTHH B  JHEPrOEMKHX
npousBojCcTBax. Mcmonb3oBaHue
BTOPUYHBIX HSHEPropecypcoB H
ANbTEPHATHBHBIX  HMCTOYHUKOB
SHEPTHH.

Korenepupyrommue  ycTaHOBKH
JIOKaJIbHBIX SHEPTOCHCTEM.
TpureHepalluoOHHbIE  YCTaHOBKH
Ha 0a3c TCIUIOBBIX HACOCOB.
PerenepatuBHas sHepreTuueckas
yCTaHOBKa Ha 0a3¢ TOIUTUBHBIX
SJIEMEHTOB.

Panmonansnoe
SHEPTUU B
COOPYKCHHSX.
HCIIOJIBb30BaHUS
JBUTATEJIEN
CXEM.

HCIIOJIb30BaHUE
3IaHUSX u
ITepcriexTuBbI

TEIUIOBBIX

HETPaJUITNOHHBIX

10

SKOHOMHUYECKOI
HMHXEHEPHBIX

Ouenka
3¢ HeKTUBHOCTH
peuieHuii

Munumansabii 6amn 3a KM

20

MaxkcuManbHbli 0aimt 3a KM

10

10

10

10

10

10

10

10

10

10

40




MuHUCTEpPCTBO HAYKH M BbIcLIEro o0pa3osanus P®
DenepaibHOe rocy1apCcTBEHHOE 010zKeTHOE 00pa3oBaTe/IbHOE YUPeKACHHE
BbICILIET0 00pa3oBaHusA
«HaumoHaibHBIA UCCIIEI0BATEIbCKUI YHUBepcuTeT «MIN»

duanan PI'OY BO «HNY «MIN» B r. Bokckom

Hanpasienue noaroroBku: 13.04.01 TenosHepreTuka u TenJiOTeXHMKA

TenuoBbie 3J1eKTPHYECKHE CTAHIMHI U JHEPreTHYeCKHe CHCTeMbl: 000py10BaHUe, PEKUMBI H
Ka4ecTBO yNpaBJieHUsl, JHePro-, pecypcocoepe:keHue H IK0JIOruueckasi 6€e30nacHoOCTb
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OI.[CHOLIHBIG MaTCpHaJIbl IO AUCHUIUIMHEC IPCAHASHAYUCHBI IJIA OLCHKH: HOCTHIXCHHA 06y—
YaloIMMHUCA 3aIllJIaHUPOBAHHBIX PC3YJIbTATOB 06yquH51 o0 AUCHUILIIMHE, S5Talla q)OpMI/IpOBaHI/ISI

3aIllJIAaHUPOBAHHBIX KOMHCTGHHHﬁ.

OIIGHO‘-IHBIG MaTepHralibl MO0 JUCHUIINIMHE BKIIOYAKOT OLCHOYHBIC CPCACTBA IAJId MPOBCACHUS

MepOHpI/IHTI/Iﬁ TCKYLICTO KOHTPOJIAA YCIICBAECMOCTH.

OIIGHO‘-IHHG CpeacTBa AJid OLUCHKU 3alVIAaHUPOBAHHBIX PC3YyJIbTATOB 06y‘-IGHI/I$I 10 JUCHMIIIN -
HC, COOTHCCCHHBIX C HHAUKATOpaAMH JOCTUKCHUS KOMHGTGHHHﬁZ

Konapr nn-
3annaHupoBaHHBIC PE3yIbTaThl 00yUEHUs MKAaTOPOB
p pesy y A P O11eHOYHOE CPEeZICTBO
10 TUCIUIUINHE JOCTHXKE-
(TUI ¥ HAUMEHOBAHUE)
HUS KOMIIe-
TEHLUU
3HaTh:
ONMCaHUE NPUHIUIOB JEHUCTBHA M YCTpPOMCTBA Tect «3y4yenue npakTu-
NPOEKTUPYEMBIX U3Jenuil U 00bekToB ¢ obocHoBa- | ITIK-1.2. YEeCKHUX CXeM dHeprocoe-
HUEM MPUHATHIX TEXHUUECKUX pPelIeHUI pEXKESHUS»
TEXHUUYECKUE PACUYETHl 110 IPOEKTaM, TEXHUKO-
Tect «OHepreTudeckoe 00-
SKOHOMHUYECKOTO M (PYHKIIMOHAIbHO-CTOMMOCTHOTO IK-1.2. CITETOBAHTE
aHaym3a 9QHEKTUBHOCTU MPOSKTHBIX PEUICHHIA
Tect «DHeprocoepexenne
OLICHKY MHHOBALIMOHHOI'O ITIOTEHIIAAJIA IIPOEKTa [K-1.2.
B TEIUIODHEPTETUKED
Tect «Iloka3arenu
METOJUYECKHE U HOPMAaTUBHbIE TOKYMEHTBI, TEXHH-
sHEeprodhGeKTHBHOCTH
YECKYI0 JIOKYMEHTALUI0, MEPOIPUATHS IO peanusa- [K-1.2. IPETTDHSTHS
U pa3pabOTaHHBIX MPOEKTOB U MPOrpaMM peAnp
Tect «Opranuzanus pa-
pabourie IIaHbl U MPOrpamMMbl POBEACHUS HAYUHBIX K-1.2 00THI TI0 2HEprocOepexe-
UCCIIETIOBAaHUI U TEXHUYECKUX pa3paboTok o HUIO HA MPEIIPUATHIX
Tect «CtpyKTypHas Ha-
METOJUKU U OPTaHU3alMIO0 [IPOBEJICHUS SKCIIEPUMEH- K-1.2 JIeKHOCTh TEXHUUECKHUX
TOB M UCIIBITAHUH, aHAJIN3 UX PE3yJIbTATOB o CUCTEM»
Ymersb:
Kontponbnas pabota
HOJTOTOBUTHh HAYYHO-TEXHUYECKHE OTUETHI, 0030pHI, «O1eHKa S5KOHOMHYECKON
MyOJMKAIMK TI0 pe3yjbTaTaM BBITIOJHEHHBIX HCCIIe- IK-1.2. 3¢ PEeKTUBHOCTH WHIKE-
JIOBaHUU HEPHBIX PEILICHUI
IIPOBECTU IOMCK ONTUMAJbHBIX PEIIEHUN IpPHU CO-
3aHUM TPOAYKIUU C y4eToM TpeOOoBaHUI KayecTBa Konrpomsnas pabora
Poiy y P ’ «Hopmarunast 6aza
Ha/Ie)KHOCTU U CTOMMOCTH, a TaK)XE€ CPOKOB UCIIOJIHE-
[IK-1.2. SHEProcOepeKECHHUSD)
HUS, 0€30MACHOCTH KU3HEACSITEIbHOCTU U JKOJIOTH-
9 3ammTa pacyeTHOro 3aja-
YECKOM YUCTOTBI
HUSA
NOJTOTOBUTh HWCXOJHBIC JaHHBIE /IS BBHIOOpAa U Konrponsnas padora
000CHOBaHHUS HAyYHO-TEXHUUECKUX U OPTaHU3alHOH- [1K-1.2. «MeToapl uCcTIBITAHUI
HBIX PEUICHUH Ha OCHOBE IKOHOMUYECKOTO aHaJIN3a NEKTPUUYECKUX MAIIMH»
pa3paboTaTh MaaHbl U MPOrPaMMbl OPraHU3alUU HUH- [1K-1.2. KonTponbHas pabota
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«Oueprerrueckas 3pdex-
HOBALIMOHHOW  JIESITENbHOCTH HA  MPEANPHUATUH TUBHOCTb MCIIOJIb30BaHMS
SHEPreTHYECKOU OTPACIIH. SHEPrOHOCUTENIEN HA
HOpEANPHUITHN

Copnepxxanue oueHOYHBIX cpeacTB. llIkana u kpuTepuu oueHNBaHUsA

Tect «3yyeHHe NPAKTHYECKHUX CXeM dHeprocoepexeHns»
Tect cocrout u3 3 Bonpoca. Bpems BeinonHeHus 15 MuHyT.
IIpumep BapuaHTa Tecra:

1. Ecnu oTka3 ot paboThl MEXaHHW3Ma BBI30BET aBapHio, TO CUCTEMa aBTOMAaTHUECKOIO yIpaB-
JICHUs1 HeMEUIEHHO 00eCTIeYnBaeT:

a) OCTaHOBKY arperara

0) OTKJIIOYEHHUE TeHepaTopa

B) aKTHUBAIMIO CUCTEMY MOXKAPOTYIIEHHS

2. YpaBHeHI/Ie JIVWHAMHWUKHW MallnuH:
a)
dw M " dw M "
6)I'dt_ n-Mcl -G =Mp-Mc
dw M " dwm M "
B)].dt_ c-Mpl-gr=Mc—Mp

3. B xauecTBe mapamMeTpoB COCTOSHUS paboYero Tejaa UCIOb3yTCs (1aTh KaXXI0MY MapaMeTpy
XapaKTEPUCTUKY):

- abCoNIOTHOE [JaBiieHHe, aOCONIIOTHAs (TepMOAMHAMMYECKas) TeMIeparypa, YIeIbHbIH
00beM, BHYTPEHHSISI SHEPTHsL, SHTAJIBIINSA, SHTPOIIHS;

- abconoTHas (TepMOJAMHAMHYECKAs) TeMIepaTypa, MoKa3aTelu Beca, YIASIbHBIM 00beM,
BHYTPEHHSISI YHEPTHsl, SHTANIBINS, YHTPOIIHS;

- abCoIOTHOE JaBiieHHe, a0CONIOTHAs (TepMOJMHAMMYECKasl) TeMIeparypa, YIeTbHbIH
00BbEM, BHYTPEHHSS SHEPTUSI.

HO peSyHBTaTaM TeCTHpOBaHI/Iﬂ BBICTABJISICTCA.
— 10 6as1a, eciu NpaBUILHO BBIIOJIHEHO He MeHee 90% 3agaHuii.
— 9-5"" Gamna, ecliv IPaBUIILHO BBINOJIHEHO He MeHee 80% 3a1aHuii;

Kok

— 4 Gann, ecnu MpaBUIIBLHO BHIMIOJIHEHO He MeHee 50% 3amanuil.

Tect «IHeprocoepexeHne B TEMJI0IHEPTeTHKE)
Tect cocTouT U3 5 BonpocoB. BpeMs BBIMOJHEHUS 25 MUHYT.
IIpumep BapuanTa Tecra:

1. Hanbonee TouHBIN pe3yabTaT U3 METOJ0B HOPMUPOBAHUS TTOJTYYCH:
1) uccrnenoBaTeNbCKi — AHATUTHICCKUM METOJIOM;
2) pac4€THO — AaHATUTHYECKUM METOJIOM;
3) ONBITHO — CTATUCTUYECKUM METOJIOM.

2. YKaxxuTe noka3aTesy MOTpeOIeHUs [0 SGHEPTOHOCUTEIIO U IaliTe KaXKI0MY IOKa3aTellto XapakK-
TEPUCTHUKY:

- IOTEHIINAJ, KOJIMYECTBO, KAUECTBO, PEKUM MOTPEOICHNUS;

- IOTEHIIMAJ, BPEMEHHOM! M0Ka3aTellb, KAaueCTBO, PEXKUM MOTPEOICHUS;

- MOTpeOIeHNne, TOTEHITUAII, KOJTHYECTBO;

- HOPMAaTHBHBIE MIOKA3aTeIH, MOTEHIINAN, KOITNYECTBO.
3. VYkaxure mapaMeTpbl COCTOSIHUSI pabodero Tena W JaiTe KaxIoMy MapaMmeTpy XapaKTepHCTH-
KY:

- abcomoTHOE MaaBlieHUe, a0COoNOTHAas (TepMOAMHAMUYECKas) TeMmIepaTypa, YAeIbHBIH
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00beM, BHYTPEHHSIS] SHEPTHsI, SHTAJIBIIHS, SHTPOIIHS,;
- abcoimoTHas (TepMOJAMHAMHYECKAs) TeMIepaTypa, MOoKa3aTelu Beca, YIASIbHBIM 00beM,

BHYTPEHHSS DHEPI UL, SHTAJIBIINSA, SHTPOIINS;

- abcoloTHOE JaBiieHUe, a0CONIOTHAS (TepMOJMHAMMYECKas) TeMIeparypa, YIAeIbHBII
00BbEM, BHYTPEHHSS SHEPTUSI.

4. BpiOepete yCTpOHCTBa Ul CKUTAHUS TOIUIMBA M JaiTe MX KIACCU(PUKAIMOHHYIO XapaKTepH-
CTHUKY:

- i nmosydeHus TEMJIOThl W3 OPraHMYECKOro TOIUIMBA IPUMEHSIIOTCS TOIOYHbBIE
yctpoiicTBa. [1o cBO€il KOHCTPYKIIMU TOIOYHBIE YCTPOMCTBA ACIATCS Ha CJIOEBBIE TOIKU U KaMep-
HBIE TOTIKHU.

- JIns momydeHMs TEIIOTHI U3 OPraHWYECKOIrO TOIUIMBA NMPUMEHSAIOTCS NEYH, KOTOpPbIE
pa3nesAoTCs Ha YU C IVIOTHBIM U «KUIISIIAMY (IICEBJO CKMXKEHHBIM) CIOSMHU.

- JUis moJy4eHHs TEIJIOTHl U3 OPraHWYeCKOIro TOIIMBA MPUMEHSIOTCS KaMEpHbIE TOIKH,
KOTOpBIE JeNIATCS Ha (haKeIbHbIe, IUKIOHHbBIE U IIEHTPOOEKHBIE.

5. TlpombinuieHHOCTH POoccuu MCnonp3yeT NpuMEPHO:
a) 20% MupOBOro NPOU3BOACTBA SHEPIUY;
6) 35% MupOBOro NPOM3BOACTBA SHEPTUH;
B) /4 MHUPOBOI'O IIPOM3BOJICTBA SHEPTUH;
r) 50% MHpOBOro NpoOM3BOICTBA SHEPTUU.

ITo pe3ynbraraM TeCTUPOBAHUS BHICTABIISICTCS:
— 10" 6amna, ecm MpaBMIILHO BBIONHEHO He MeHee 90% 3a1aHuii.
— 9-5"" Gamna, ecliv IPaBUIILHO BBINOJIHEHO He MeHee 80% 3a1aHMmii;

Kok

— 4 Gann, ecnu MpaBUIIBLHO BHIMIOJIHEHO He MeHee 50% 3amanuil.

Tect «IHepreTuyeckoe 00c/Ie10BaAHNE)
Tect coctout U3 2 Bonpocos. Bpems BBINOIHEHNS 5 MUHYT.
IIpumep BapuanTa Tecra:

1. ITox 3¢ hekTUBHBIM UCTIOIH30BAHUEM SHEPTUU TOHUMAIOT:

- IOCTHKEHUE IKOHOMHYECKHU U COLIMAJILHO OMPABIaHHOTO YMEHBIIEHUS UCTIOIH30BAHUS
SHEPreTHUECKUX PECypCOB Ha €IUHHILY MTPOAYKIIMH UM YCIIYT MPH CYIIECTBYIOIIEM YPOBHE pa3-
BUTHS TEXHUKH U TEXHOJIOTHIA U COOJTFOICHUN TPEOOBAHMIA K OXpaHe OKPYKAFOIIEH TIPUPOTHOM
CpeIbl.

- CTIOJIH30BAHME JIFOOOT0 METO/1a WM TIPUHIINIIA, HAITPABICHHOTO Ha 3KOHOMHUIO dJIe-
TPOSHEPTUH, BIUSIHNE HA OKPY>KAIOIIYI0 Cpey MUHUMAIIBHO, YEIOBEK HE UCIIBITHIBAET HEY00CTB
1 3a cueT 3P PEKTUBHOTO UCTIOIH30BAHUS YHEPTHH MTOJTydIeHA PUOBLIT.

2. [lepeuncnure 06001IeHHBIE (DAKTOPHI IHEPTETUYECKON 0€30MaCHOCTH IKOHOMUKHU.

- PazBuTHe cTpareruu, METOIOJIOTMH OLIEHKH U MOHUTOPUHT HEPreTHUECKOM 0€301MacHO-
CTH.

- MoaepHu3anus u pecTpyKTYpHU3alHs TOIUTMBHO-YHEPTETUYECKOTO KOMILIEKCA.

- Pacuiupenue cnucka cTpaH-TOCTaBIIMKOB M HOMEHKJIATYPbI IKCIOPTHPYEMBIX SHEPTeTH -
YECKUX PECYPCOB.

- [ToBbIIeHNE HaIEKHOCTH (DYHKIIMOHUPOBAHUSI SHEPTETUUECKHUX YCTaHOBOK.

- JluBepcudukaius TOITMBHO-YHEPTETHYECKUX PECYPCOB, HCITOJI30BAHNE ATbTCPHATHB-
HBIX UCTOYHHKOB SHEPTHUU;

- Peanu3zanus cymiecTByoIIero noTeHuaga 3HeprocoepekeHrs, BKIIoUasi yMEHbIIICHUE
MOTEPh PHEPTUU, UCTIOIH30BAHUE BTOPUYHBIX YHEPTETHUECKUX PECypCOB H T. 1.

- YacTuuHasi mepeopueHTaIusl Ha COOCTBEHHBIC TOIUTMBHO-IHEPTETHUECKUE PECYPCHI.
BKJIIOYAS:

- Ucnonb30BaHnE MECTHBIX BUJIOB OPTaHUYECKOTO TOTUIMBA.

- Pa3BuTHE SHEpreTHYECKNX UCTOYHUKOB Ha SIIEPHOM TOILUTMBE U (UIIM) COBMECTHAsI dKC-
roryatarus 6;1okoB ADC MOrpaHUYHBIX CTPaH.

- Pa3BuTHE BOIOPOAHOM SHEPTETUKH.
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- Mcnonp30BaHrE BTOPUYHBIX SHEPTETUUECKUX PECYPCOB.

- UCTIOJIb30BaHUE OMOJIOTHUECKUX OTXO/0B (OMOTOIUTMBA) B MPOMBIIIICHHBIX MacITadbax
UIs1 IPOM3BO/ICTBA JIEKTPOIHEPTUU U TEIUIOTHI;

- PazBuTHE HETpaAUIIMOHHBIX BO3OOHOBIISIEMBIX YHEPTETHYECKUX NCTOYHMKOB HA OCHOBE
OHEpPIrun COJIHIIa, BOOHBIX ITOTOKOB, BE€TPa U IrCOTCPMAJIBHBIX BO/I.

- loneBoe y4acTue B pa3paboTKe U SKCIUTyaTaluu U (MJIH) aKIIMOHUPOBAHUE MTPEPHATHI
IHEPreTUYECKOro CEKTOpa CTpaH-MapTHEPOB.

- Pa3paboTka COBMECTHBIX CO CTpaHaMU-TTAPTHEPAMH IPOTPAMM TTOBBIIICHHS KOJUIEKTHB-
HOM SHEPreTHuecKoi 0€30MacCHOCTH.

[To pe3ynbraTaM TECTUPOBAHHS BHICTABIISICTCS
— 10" 6amna, eciu MpaBUJILHO BBIMOJHEHO He MeHee 90% 3ananuii.
— 9-5" Ganna, ecau MpaBUIILHO BHIOIHEHO He MeHee 80% 3a/1aHui;
— 4™ Gan, ecny MPaBUIBLHO BHIOJIHEHO He MeHee 50% 3amaHuii.

Tecr «Iloka3arenn 3HeprodppeKTHBHOCTH NPEANPUATH
Tect coctout u3 5 Bonpocos. Bpems BeinonaHeHus 15 MuHyT.
IIpumep BapuanTa Tecra:

1. YkaxkuTe mokazaTeny MoTpedIeHUs IO SHEPTOHOCUTEITIO M TalTe KaXJI0My IMOKa3aTelo Xapak-
TEPUCTHKY:

- MOTCHIINAJI, KOJIMIECTBO, KAYECTBO, PEXKUM ITOTPEOIICHHUS,

- MOTCHIIMAJ, BPEMEHHOMW MOKa3aTeNb, KAUECTBO, PEKUM MOTPEOICHUS;

- moTpeOJIeHUe, MMOTCHIIUAI, KOJTUYECTBO;

- HOPMaTHBHBIC TIOKA3aTEeIH, IIOTCHIINAJ, KOJTNICCTBO.
2. YKaXuTe XapakTep B3aMMOCBS3aHHOCTH YPOBHSI JKU3HU OOIIECTBA M KOJTHMYECTBO IMTOTPEOIISI-
€MOM DHEPIruu:

- MPOMCXOJIUT C POCTOM TOTPEOICHHS SHEPTUH Ha OHOTO KHUTEIS B TOJI;

- YPOBEHb KHU3HU 3aBUCUT OT 3P(HEKTUBHOCTH UCIIOJIb30BAHUS YHEPTUH;

- HaIIMOHAJTLHBIN JTOXOJT Ha YTy HaceJICHUS IPOUCXOIUT ¢ 00JIee BRICOKUM ITOTpedIIe-
HUEM DHEPTUH.

3. KauecTBO 37€KTpOIHEPTUU OLIEHUBAETCS €CIH:

- TEII0Ta CKUraeMoro Torumsa - 30-45 %;

- ICTIONIb30BAHME JICKTPOIHEPTHUHU OCYIIECTBIsIeTCS 110 95 % u 6onee;

- HCTIOJIB3YIOTCS HUCTOUYHUKHA MEXaHUUYECKOM dHeprun: BeTpoBas - 30 %, . BOAHBIX TOTOKOB
pexk - 60 %, BoHOBas ¥ TpHJIMBHAS - 65 %;

- HCTIOJIB3YIOTCS TEIUIOBBIE BO30OHOBIIsIEMbIE HCTOUHUKH - 35 %0;

- UCTIONB3YIOTCS (hOTORIEKTPUIECKUE MPE0oOpa30OBaAHNS;

- JIOJIsL PHEPTUH UCTOYHUKA, KOTOpasi MOXKET OBbITh MpeBpallieHa B MEXaHUYECKYIO paboTy.
4. OTIMYUTEIIBHBIC YePTHl aKTUBHBIC W TTACCHBHBIC METO Bl SHEPTOCOSPEIKECHUS 3aKITIOYAIOTCS B!

- peryIHpOBaHUH OTITYCKA TEIUIOTHI HAa OTOTUICHHE U KOHIUITMOHUPOBAHHUE BO3yXa U pe-
T'YJIUPOBAHUE HATPY3KH MOTPEOUTEIIHCKIX YCTAHOBOK;

- YTWIM3AIMA BTOPUYHBIX SHEPTOPECYPCOB;

- OpPraHU3aIMOHHBIX H3MCHECHUSX U BHEIPCHUH HOBBIX CUCTEM (MCIIOJIB30BAHUS yCTa-
HOBOK, ITPOIIECCOB, MPOIYKIIUU U YCIYT, TPEOYIOIUX MEHBIIIE SHEPTUHU AJis PabOThI UK
W3TOTOBJICHHS MPOIYKITUH, YeM IPUMEHSBIITUECS paHee, 0e3 yXyAIIeHUsT KaYeCTBCHHBIX Xa-
PaKTEPUCTUK MPOU3BOIUMBIX U3JIEIIUN UIIH YCIIYT).

- 3aMEIIEHUH TIPUMEHSIOMIETOCS YHEPTOHOCHTEJIS JIPYTUM C JIOCTHIKEHUEM SKOHOMUYE-
CKOM1 BBITOJIBI O€3 yiiepOa AJis BhIMyCKa KOHEYHON MPOAYKIIHH.

- HCITOJIb30BAHHUH TETUTOU3OJISAIINN JUTS YMEHBIIICHUS TTOTEPh TEIIOTHI B OKPYKAIOIITYIO
cpeny MyTeM MPUMEHEHHS] MaTePHAIOB M KOHCTPYKIIMIA ¢ MAJIOH TETJIONPOBOTHOCTHIO U TEILIONE-
penayen.

5. [Ipsimast u KOCBEHHAsi PKOHOMUSI YHEPTHH O3HAYACT:
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- SKOHOMUIO SHEPTeTUYECKHX PECYpPCOB IIPU MPOU3BO/ICTBE, TPEOOPa30BaHUH U
TPaAHCIIOPTUPOBKE SHEPIHH;

- SKOHOMMIO MaTepUAJIbHBIX HEIHEPTETUUECKUX PECYPCOB IPU UX J00bIUE, TepepadOTKe U
JKCIUTyaTalluu

- 4TO 3a cyeT A((PEKTUBHOTO UCIIOJIb30BAHMSI SHEPTHU NOJTy4YeHa IPUOBLID.

- €CJIU TP UCTIOIB30BaHUH JIFOOOT0 METO/1a WM MPUHIIKUIIA, HATIPABIEHHOTO Ha ee
HSKOHOMHIO, BIIMSIHAE Ha OKPY’KAIOLIYIO Cpey MUHUMAJIBHO, YEJIOBEK HE HCIIBITHIBACT HEYI00CTB
1 3a cueT 3(HEeKTUBHOTO UCTIOIH30BaHU YHEPTUU MTOTyUYeHa MPUOBLITb.

ITo pe3ynbTaraM TeCTUPOBAHUS BBHICTABIISICTCS:
— 10" 6amna, ecu MpaBMIILHO BHIOIHEHO He MeHee 90% 3a1aHuid.
— 9-5" Ganya, eciiu MPaBUIILHO BHITIOHEHO He MeHee 80% 3aaaHuii;
9 b
— 4™ a1, ecaM NPaBUIILHO BIIOIHEHO HE MeHee 50% 3a1aHuid.

Tecr «Opranuszanus padoTsl 0 IHeprocéepeKeHUI0 HA MPeANPUATHAX»
Tect coctout u3 6 Bonpocos. Bpems BbINONHEHNS 25 MUHYT.
[Ipumep BapuanTa Tecra:

1. B xauecTBe mapaMeTpoB COCTOSIHHSA PabOYero Tejla MCIONMb3YIOTC (1aTh KaKIOMY MapaMeTpy
XapaKTEePUCTHKY):

- abCoIOTHOE JaBlieHHe, a0CONIOTHAs (TepMOJMHAMMYECKas) TeMIeparypa, YIeIbHbII
00BbEM, BHYTPEHHSS SHEPTUS, SHTAIBINS, SHTPOIHS;

- abcomoTHast (TepMOAMHAMHUUECKas) TEMIIEpaTypa, MoKa3aTeiau Beca, YAEIbHbIH 00BbeM,

BHYTPEHHSIS DHEPIUs, SHTAIBIINA, SHTPOIINS;

- alcoitoTHOE naBiieHUe, a0COoJIIOTHAas (TepMOAMHAMUYECKasi)) TeMIlepaTypa, YAeJIbHbIH
00beM, BHYTPEHHSISI SHEPTHSL.

2. Ha3oBwuTe ycTpOiCcTBa ISl CKUTAHUS TOTUTUBA M JalTe MX KIACCU(PUKAIIMOHHYIO XapaKTepH-
CTUKY:

- I[J'If[ MOJIYUCHUA TCIJIOTHI U3 OPraHUYCCKOTIO TOIUIMBA HIPUMCEHATOTCS TOIMOYHBIC
ycrpoiictBa. I1o cBoei KOHCTPYKIINHU TOTIOYHBIE YCTPOIMCTBA JIENATCS Ha CIIOEBBIE TOITKU H KaMep-
HBbIC€ TOIIKH.

- Jlns1 mosyYeHusl TETIOTHl U3 OPTraHUYECKOTO TOIUIMBA IPUMEHSIOTCS TIEYH, KOTOPBIS
PasACIAOTCA HA €YU C IIJIOTHBIM U «KHUITAIIUM)» (HCCBI[O C)KI/I)KGHHBIM) CJIOSAMMU.

- J1ns1 mosyYeHus TETUIOTHl U3 OPraHUYECKOTO TOIIMBA IPUMEHSIOTCS KaMEPHbIE TOIIKH,
KOTOPBIC ACIIATCA HA q)aKCHLHI)IC, OUKJIIOHHBIC U HeHTpO6€)KHBI€.

3. HazoBuTe OTIMYUTENBHBIC YEPTHl KOTEIBHBIX YCTAHOBOK OT MPOMBIIIJICHHBIX MTEYeii.

- B xoTi1ax mosyueHHas TeTioTa mepeaeTcs MpOMEeXXyTOYHON TPaHCIIOPTHOH cpene —
TETJIOHOCHUTEIIO U C €70 TOMOIIBIO UCTIONIB3YETCsl KOHEYHBIMU TTOTPEOUTEISIMU BHE KOTIIA B
(dbopmMe TETrIOTHI Wi MTpeodpa3yeTcs B Ipyrue BUABI SHEPTHH (MEXaHHUYECKYIO, JIEKTPUIECKYIO).
B npoMBIIIIeHHBIX MeYax TEIUIOTa UCTIONb3YETCsl HEMOCPEICTBEHHO ISl TSPMUUYECKO 00paboTKu
CBIPbsl U TOTOBOM IIPOIYKLIUU.

- B xoTiax monmy4eHHas TeroTa nepenaeTcsi TEIUIOHOCUTENIO B C €r0 IIOMOIIBIO HCIIOMb-
3yeTcsi KOHEUHBIMU ITOTPEOUTENSIMU BHE KOTJIA B JOPME TETUIOTHI WIIH ITPpeoOpa3yeTcsi B MEXaHHU -
YECKYI0 SHEPTHIO.

- B xoTi1ax mosyueHHas TeTioTa mepeaeTcs MpOMEeXXyTOYHOM TPaHCIIOPTHOH cpene —
TETTIOHOCHUTEIIO U C €T0 MOMOIIBIO UCTIONIB3YETCsl KOHEYHBIMU TTOTPEOUTEISIMU BHE KOTIA B
(dbopmMe TETOTHI HITH MTPeodpa3yeTcs B 3JEKTPUIECKYIO SHEPTHIO. B MPOMBIIIUIEHHBIX MTe€Yax Tem-
JI0Ta UCTIONB3YETCSI ISl TIPOCYIIKH MPOTYKINH.

4. ITonsiTHe SHEprocOepeKeHne BKIIOYAET B ceOsl:

- OpraHM3alMOHHas, Hay4Has, IpaKTHYeCKask 1 HHPOPMAIIMOHHAS IS TEIbHOCTD, HAIIPaB-
JeHHast Ha 3¢ GEeKTUBHOE HCIIOIb30BAaHUE YHEPIETHUECKIX PECYPCOB U pean3yeMas ¢ IpUMeHe-
HHEM TEXHHYECKUX, SKOHOMUYECKUX U MPABOBBIX METOJIOB;



- IPOM3BOJICTBEHHAs JIESITEIBLHOCTD, HAIPABJICHHAS HA MIEpPeaaqdy SHEPreTUYECKUX pecyp-
COB, peaju3yeMasl ¢ IPUMEHEHNEM TEXHUYECKNX, SJKOHOMUUYECKHUX U MTPABOBBIX METOOB;

- IPOM3BOJICTBEHHAs JIESITEIBLHOCTD, HAIPABJICHHAS HA MIEpPeaady SHEPreTUYECKUX pecyp-
COB MOTPEOUTEIO 6€3 TOTEPb.

5. Tox 3 peKTUBHBIM HCIIOJIE30BAHUEM YHEPTHUH ITOHUMATOT:

- TOCTUKEHUE YIKOHOMHUYECKHU U COLIMAIBHO ONPABJIAHHOIO YMEHBILIEHUS UCTOIb30BAHMS
SHEPreTUYECKUX PECYPCOB HA €AMHUILY TPOAYKIUHU UK YCIYT MPU CYLIECTBYIOLIEM YPOBHE pa3-
BUTHUS TEXHUKU U TEXHOJIOTUN U COONIOICHUN TPpeOOBaHMI K OXpaHe OKpY KaoIel IPpUpOTHOM
Cpenbl.

- HCIIOJIb30BaHKE JTF0O0T0 METO/1a MIIM MIPUHIIMIIA, HATIPABICHHOTO HA SKOHOMMIO DJIEK-
TPOIHEPTHUH, BIIUSIHUE HA OKPYKAIOIIYIO Cpey MUHUMAIIBHO, YEIIOBEK HE UCTIBITHIBACT HEYI00CTB
1 3a cueT 3((HEeKTUBHOTO UCTIOIH30BAHUS YHEPTUU MTOTyUYeHa TPUOBLITb.

6. HazoBuTe cocTaBIsIFOIIMe TEIUIOBOTO OaTaHca TOMKH:

- TEIUIOTa UCTOJb3yeMas Kak nose3Has sueprus, QII.

- TEIUTIOTHI B BUJIE MEXaHUYECKOT'O HEJI0KOTa C 30JI0M U 1uiakom, QM

- TEIUIOTA YXOASAIMMH ¢ razamu, QYT

- TeIUIOTa HE MPOPEArupoBaBIIUX TOPIOYMX KOMIIOHEHTOB B BIJIE XUMUYECKOT0 Hesloxora, QX
- TEIUTIOTA YXOAAIasl yepe3 CTEHKH TOMOYHOro ycrporctsa, QC

ITo pe3ynbTaraM TeCTUPOBAHUS BBHICTABIISCTCS:
— 10" 6amna, ecu MpaBMIILHO BHIOIHEHO HEe MeHee 90% 3a1aHuid.
— 9-5" Ganya, eciiu MPaBUIILHO BHITIOIHEHO He MeHee 80% 3aaaHuii;
9 b
— 4™ a1, ecM MPaBUIILHO BHIIOIHEHO HE MeHee 50% 3a1aHuid.

Tect «CTpyKTYpHasi HAIEKHOCTh TEXHUYECKHX CHCTEM»
Tect coctout u3 6 Bonpocos. BpeMs BBINOIHEHNS 5 MUHYT.
[Ipumep BapuanTa Tecra:

1. B remosHepreTnyeckoM Mpou3BOACTBE YMEHBIIAET PUCK BOSHUKHOBEHUS aBApUU:
a) 3aMeHa MaTepHasoB;
0) perupKyJSIus Ha MPOU3BOJICTBE;
B) TEXHOJOI'MYECKNEC U3MCHCHU .

2. Ilpu sKcmmyaTayy pe3epByapoB HEOOX0AUMO:

a) MPOBEPATh IJIOTHOCTh BCEX COENMHEHUH; CIEAUTh 32 COCTOSIHUEM OKPACKH; CJIEIUTh 3a
OCaJIKOW pe3epByapa, HE JIONMyCKash HEPaBHOMEPHOCTEH; He JomycKaThb BHOpaiuii Tpyoompo-
BOJIOB; TIepe]] IyCKOM Tapa B MOAOTPEBATENH pe3epByapa MPOU3BOAUTh UX APEHaX, HE JOIMyCcKas
TUJIPOYAApPOB; KOHTPOJIMPOBATh KA4ECTBO KOHJEHCATA MOAOIPEBATENEN C LIETIBI0 CBOEBPEMEHHOTO
0OHapyXeHHsI HETJIOTHOCTH; PETYJISIPHO MPOBOJUTH OCMOTP, a TAK)K€ TEKYIIHMH W KarmUTaTbHBIA
PEMOHTBI PE3EPBYapOB.

6) MMPOBEPATH INIOTHOCTH BCEX COeHHHeHHﬁ; CJICOUTH 3a COCTOSIHHUEM IMOABE3AHBIX OOPOT,
MOJAJIEPKUBATH YUCTOTY TEPPUTOPHUH; HANIOJIHEHUE U ONMOPOKHEHUE PE3EPBYapOB MPOBOAUTH I10-
CTENEHHO; He JI0MyCKaTh BUOpaluii TpyOonpoBOI0B; Mepe IyCKOM apa B MOI0TpeBaTen pe3ep-
Byapa MpOoU3BOAUTH UX JIPEHAXK, HE IOMYCKaTh KaBUTALIUU; KOHTPOJUPOBATh KAU€CTBO KOHCHCA-
Ta MOJOrpeBaTesieldl C IIeJIbI0 CBOEBPEMEHHOTO0 OOHApYKEHHsI HEIUIOTHOCTH; PEryJIIpHO Mpo-
BOJUTH OCMOTP, @ TAK)KE TEKYIIUA U KaUTAIbHBIA PEMOHTBI PE3EPBYapPOB.

B) MPOBEPSTH IJIOTHOCTh BCEX COCAMHEHUM; CIEIUTh 32 COCTOSIHUEM OKPACKH; CIEAUTDH 3a
0CaJKOHN pe3epByapa, HE JOINyCKas HEPaBHOMEPHOCTEH; MOAJAEPKUBATh YUCTOTY TEPPUTOPUU;
HaIlOJTHEHHE U ONOPOXKHEHHE PEe3epBYapoOB IMPOBOAUTH IMOCTENEHHO; HE JOMyCKaTh BHUOpanui
TpyOOIPOBOJIOB; MEpe MyCKOM Iapa B MOJOrpeBaTel pe3epByapa MPOU3BOANTE MX JIPEHAXK, He
JIOTTyCKasi TUJIPOYAapoB; KOHTPOJIUPOBATh KayeCcTBO KOHAEHCATa MoJiorpeBaTesiell ¢ 1eNbl0 CBOe-
BPEMEHHOI'0 OOHApY>KEHHs HEIJIOTHOCTH; KOHTPOJIMPOBATh YPOBEHb B pe3epByapax, nzberas ero
NEPCIOJTHCHUSA IMPU 3aOJIHCHUHN,; PETYIAPHO IMPOBOAUTH OCMOTP, a TAKKE TGKYIHHﬁ n KalluTaJlb-
HBI PEMOHTBI PE3EPBYapOB.

3. Kakoii u3 nokasareiei XxapakTepu3yeT MacCOBOE MPOU3BOACTBO:
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a) roJI0Boi 00BEM BBIITYCKa MTPOIYKIIHH;
0) TaKT BBIMTYCKa;
B) KOJINYECTBO MPOIYKIUH B MAPTHH.
4. HazoBuTe COCTABIISIOLIME TEIJIOBOrO OanaHca TOIKY:
a) TeIU10Ta UCHojIb3yeMasl Kak nosezHas sHeprus, QII;
0) TeMJI0TH! B BU/I€ MEXaHMUECKOTO HET0XK0Ta C 307101 U 1utakoM, QM;
B) TEIUIOTa yXOAIMMU ¢ Tazamu, QYT
I') TEIJIOTa HEe MPOpPEearupoBaBLIMX TOPIOYMX KOMIIOHEHTOB B BUJIE XMMUYECKOTO
Henmoxora, QX;
1) TEIJIOTa YXOZSIIas uepe3 CTeHKH TOMOYHOro ycrpoictsa, QC;
5. HawuOosnbiee 3arpsizHeHne aTMOC(hEPBI TPOUCXOIUT MPH CKUTAHUU:
a) Hedrw;
0) yrus;
B) S7IEPHOTO TOIUINBA;
') MPUPOJHOTO Tasa.

6. [Ina onpenenenus 3pHEeKTUBHOCTH YTUIN3ALMH TEIJIOBOM SHEPrUU A JeHcTBYrOIIEH
U IPOEKTUPYEMON KOTEIbHON HEOOXOAMMO 3HATH:!

a) BoipaOoTky mapa B yTWJIM3AallMOHHOW YCTaHOBKE, CE€OECTOMMOCTH Mapa, Bpemsi pabOThI
YCTaHOBKH, 3aTpaThl Ha 1 T TOmIMBa (MaszyTa).

0) XapaKTepuCTUKY KOTEIbHOU, BpeMs pabOThl yCTAHOBKH, 3aTpaThl Ha 1 T ToruMBa (Ma3yTa).

B) [lapaMeTpbl KOTENBHOM, TEIIOIPON3BOAUTEIHHOCT KOTEIBHOM, XapaKTep TOILIIMBA.

[To pe3ynbTaTaM TECTHPOBAHMS BHICTABIISACTCS:
— 10" 6amna, eciu MpaBUJILHO BBIMOJHEHO He MeHee 90% 3amanuii.
— 9-5" Gamna, ecau NpaBUIIBHO BEIIOIHEHO He MeHee 80% 3a1aHui;
— 4™ a1, ecau MPaBUIILHO BHIIOIHEHO He MeHee 50% 3a/1aHuid.

KonrTpoasnass padora «OneHka 3JKOHOMHYECKOH JI(PPEKTHBHOCTH HHIKEHEPHBIX
pelieHunin»

KonrtponbHas padota cogepxut 1 3agauy. Bpems BeinosnHeHus 15 MUHYT.

[Ipumep BapraHTa KOHTPOJIbHOM pabOTHI:

ITo pe3ynbTaTam BBHIIOIHEHUS! KOHTPOJIBHOM pabOThI BHICTABIISAETCS:

BEBINOMHATE DHEPTrEeTHUYECKYI0 ONEHKY A(PQGEKTHBHOCTH IApOBBIX TpPaHCHOPMATOPOB C
MIOMOILBIO HKCEPreTHYECKOro crocooda.
1o pe3ynbraTraM BBINOIHEHUS KOHTPOIBHON PaOOTHI BBICTABIISAETCS:

— 10" 6aIoB, eciy MOMYYEH IPABUILHBIN OTBET;
— 5-9" Ganna, ecau NpaBUIBHO BHIIOIHEHO He MeHee 80% 3a1aHui;
— 4™ GaoB, €Ciu JOMYIIEHbI TPyOble OIHMOKH.

KonTpoabnass padora «HopmaTtuBHasa 0a3a JHeprocOepexxeHHsi». 3amura

PacC4YeTHOI0 3aJaHUA
KonrponsHas padorta comepxut 4 3agaun. Bpems BoinoiaHeHus 45 MUHYT.
[Ipumep BapraHTa KOHTPOJIHHOM PaOOTHI:

3ajaya TEMJIOBOIO pacyera -  OINpEAENEHUE MOTEPb TEIUIOTHI 4Yepe3 H30JISLHMOHHBIE
KOHCTPYKIUHU TEIUIONPOBOIOB, MAJEHUS TEMIIEPATyphl TEIUIOHOCHTENS IO €ro JJIMHE, pacder
TEMIIEPaTypHOTO TOJsI BOKPYT HEro, BHIOOP ONTHMAJIbHOM TOJIIMHBI TEIUIOBOW m3oisiuu. [Ipu
IIPOBEJICHUH TEIUIOBOI'O PAaCcyeTa TEILIONPOBOAA yAEIbHBIE IOTEPU TEIUIOTHI U CYMMapHOE TEPMHU-
YECKOE CONPOTUBIICHUE U30JISUOHHON KOHCTPYKIMA 2R OTHOCAT K €IMHHULIE €r0 JINHBI.



1. Hcxoonwsie oannvie 0na 3a0anus:

ITa- En. Bapuanm
pametrp | U3 | I 2 3 4 5 6 7 8 9 10| 11 |12 | 13 | 14
M
I[I/IaMe dT,B,, Eé = 600, 85 = 27 :500, E4 = {),2 = 350, 86 = 400, Es = E7 :300, E4 = (),2 = 150,
Tp MM 53281:250 53281:100
Tpyoon
poBoaa
Temne- | ©, | 15 | 12 | 14 | 10 | 11 | 12 | 90 | 85 | 95 | 11 | 90 | 13 | 11 | 75
patypa | T, | O 0 0 0 0 5 0 0 5
TeI- °C 50
JIOHO-
CUTEJS
Jmwa | ¢, 081,210,709 15(105] 1,3 |1,8]25(23]1,7]05/09]| 14
YUACTK | g 3 0 5 0
a & (1210609 (1,114 12| 1,1 |14]09]06 1,1 |1,209]| 14
(CM' KM

puc) 6|22 L7 L6 1,5 1,822 1,5 1,8]16|1L17|15]22]|1,6] 1,8
€ |1,0(09](09]0,7(0810(0708]09|09|0,7]|10]09] 0,8
6|16 1,514 161,716 1,6 1,714 |15 1,6 |1,6]| 14| 1,7

€, {031]07(05|07,08]|03|0,7 (080,510,707 03]10,5]|0,8

KM

IMpoxn | - |B3m|1W/3 | 0/3|10/3 B3| 0/3| n/3 | B3| 1/3 | 0/3 |83 | 0/3|0/3]| 0/3
aaka 0/k | kKa | O/k Ka | O/k | m1 | O/k | Ka O/k | xa | O/k
TCII- H H H H

J0Tpo-
BOJIA

I'myGu- | h, - 3 3 3 - 1251 3 - 3 3 - 3 125125
Ha M
3aJI0Ke
HUS

[MPUMEYAHMUE: B3 — BO3AylUIHAs MPOKIAIKa TEIUIONPOBOAA; 11/3 O/K — moa3eMHas GecKaHalb-
Hasl TIPOKJIaJIKa TEIUIONPOBO/A; I1/3 KaH — TMOJ3eMHasi KaHaJIbHAas MPOKJIaIKa TEIUIonpoBoaa. Pac-
xon1 G= G= Gs= G4= 15 xr/c

VYcinoBHBIE 0003HAUEHMS:

—ies

1—4 — HOTp€6I/IT€J'II/I TCIIJIOTHI, E ] — KJIallaH, |t ]I — HOpMaJibHaA 3aJIBUKKaA,

M

— KOMIIEHCATOP CaJIbHUKOBBIN; — 10 ke rudkwuit [1-06pa3usbIil; V— mapoBoii koTen




Puc. Cxema TenioBoil ceTH:

1. Texnonoeus svinonnerus 3a0anusi:
1. Onpeoenenue CcyMMapHOTO TEPMHUUECKOTO COMPOTUBICHUS U30ISIIMOHHON KOHCTPYKIIUU
2. PacueT MakCMManbHBIX TETUIONOTEPU HA YYaCTKE TEILIONPOBOIA

3. OHpCZIGJIeHI/IC CPCAHCTOAOBEIX TCINIOMOTEPhL HA TAKOM YHACTKC

4. OHpe,ﬂeHeHI/Ie HOTepeﬁ TEIUIOTHI HA i-M Y4aCTKE U30JIMPOBAHHOTO TCIIOIIPOBOAA ﬂHHHOﬁ l, M,
HpI/I tﬂcp.zod

5. BeIumcIIeHHEe TOAOBBIX MOTEPH TEIUIOTHI HA i-M YY4aCTKe H30JIMPOBAHHOTO TETUIONPOBO/IA
6. Omnpenenenne TeMnepaTypbl TEIIOHOCUTENS B KOHIIE y4acTKa

7. BoruncisieM KOJUYECTBO TEIUIOTHI, Mepearomeiicss OT TEIUIOHOCUTENS K JII000i KOHLIEeHTpuye-
CKOM ITOBEPXHOCTHU B U30JSILIUOHHON KOHCTPYKIIUHU

Ilo pe3yJibTaTaM BBITIOJIHCHUSA KOHTpOJ’IBHOfI pa6OTBI BBICTABJIACTCA:

— 10" 6aIoB, eclM MOIY4EH IPABUILHBIN OTBET;
— 5-9" Ganna, ecau NpaBUIBHO BHIIOIHEHO He MeHee 80% 3a1aHui;
— 4™ GaoB, €CIM JOMYIIEHBI TPyOble OIMOKH.

KonTpoabHas padora «MeToabl HCHIBITAHUM JIEKTPUYECKUX MALIHH
Kontponbnas pabota cogepxut 1 3agauy. BpeMs BeinmonHeHus 45 MUHYT.
[Ipumep BapraHTa KOHTPOJIHHOU PaOOTHI:

Onpenenuth 3QPEKTUBHOCTD YTUIIM3ALUU TEIUIOBOW HEPTUU Ul ACUCTBYIOLIEH U MPOEKTHU-
pyemMoii kotenbHON. BoipaOoTka mapa B yrunm3zanuonHoi ycranoBke 85 I'J[x/4. Ha coopyxenue
YTWIM3aIMOHHOM ycTtaHoBkM TpeOyercss 580 Tohic. py6. Cebecroumocts mapa 0,25 py6/I'JIx.
Bpems pabotsl ycranoBku 7900 u/ron. Ilap moiHOCTBIO UCIIONIB3YETCS MOTPEOUTENIMU. 3aTpaThl
Ha 1 T rommBa (ma3yta) 3, =21 py06. [lorpeGHOCTH 3aBO/Ia B TEIJIOBON HEPruil oOecreunBaeTCs
yeTbIpbMsl kKoTiamu JIE 25-14 (Ha pelicTBylomieil KOTeIbHOW UMEETCsl pe3epB MOIHOCTH Ha 4Ye-
teipe roaa). KI1/1 xorenspHOM 7 = 0,9.

T'onosast BeipaboTka mapa @, = 671,5 teic. I'JIx.

Pemmth 3aauy o BapuanTy. Bapuant BeIOMpaeTcs Mo mociaeAHeMy HOMEPY 3a4eTHON KHHKKU

HanmenoBanue Bapuant

oKazarenen 1 2 3 4 5 6 7 8 9 10
CebecTou- 0,26 |027 |0,24 024 0,26 |0,27 0,24 |0,26 |0,27 |0,24
MOCTb  Tapa,

py6/I"JIx

3arparet Ha 1 T | 22 23 24 25 26 27 28 29 30 31
ToruMBa (Mazy-
ta) 3., pyo.

[To pe3ynbTaTam BBHITIOJIHEHUS! KOHTPOJIBHOM PabOThI BRICTABIISCTCS:

— 10" 6aIoB, eciu MOJIy4eH MPaBHIbHBINA OTBET;

9 b
— 5-9" 6ayna, ecnu MPaBUJILHO BBINOJHEHO He MeHee 80% 3ananuii;
— 4™ GajuIoB, €CiU JOMYILEHBI IPyObIe OIMOKHY.
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Koutpoabnass  pabdora «JHeprernueckass 3QPeKTHBHOCTL  MCIHOJIb30BAHUS
IHEProHocHuTe el HA MpeANPUATHI

Kontponbnas pabota cogepxut 1 3agauy. BpeMs BeimongHeHus 45 MUHYT.
[Ipumep BapraHTa KOHTPOJIBHOMN pabOTHI:

1.1. Mcnonp3ys MeTos CpOKa OKyIIaeMOCTH, OIpeJenuTh 3h(eKTUBHOCTh aBTOMAaTH3aL M1
KorenpHO. TemnonpousBoauTenbHOCTh KoTenbHOU O = 68,9 I'/Ix/u (pacxoz mapa Dy = 30 1/
v). Torwuso — masyt (Q, = 39 522 x/Ix/kr). 'omoBoe 41CI0 YacOB UCIIONTB30BAaHUS YCTAHOB-
nennoit momuoctu ¢ = 4200 u. Cpennerogosoit KI1JI, KoTenbHOI 1) 4 = 87%. Llena 1 T MasyTa
I, = 28,5 py6. Llena 1 kBr™u anextposuepruu S' = 0,01 py6. KanuranosiaoxeHnus B aBTomMaTu -

3a1uio (BKIIovyas HajamouHsle paborsr) K = 24,5 Teic. py6. B pesynbraTte aBTrOMaTusanuu mo-
cTurHyTO noBsimenue cpeguerogosoro KIIJI xorexsHOM 10 1) «y = 89%, T. e. Ha 2% (3a cuer

PeryJIupOBaHHSA IIPOLleCcCa TOPeHUs U IIOCTOSHCTBA ITApaMeTpoB Iapa). Y IoTpebOuTeseil 3a
CYeT IOoAJepXaHUA IIOCTOSHCTBA IIapaMeTPOB Iapa CHU3MIUCh usfgepxku Ha AW, = 1800

py6/roz. Ilponsonuio Takxke cOKpalleHHe 00CTy)XMBAIOLUIETO IIePCOHANIA KOTEIbHOM Ha OFHO-

T'O 9eJIOBEKa B CMEHY (BCGI‘O BBICBO60)K,ZLaeTCﬂ JeThIpe ‘-IEJIOBeKa).

Pemutp 3anauy nmo BapuaHTy. BapuaHT BbIOMpaeTcsl 1m0 mocjeIHeMy HOMepy 3a4eTHOM

KHHU/KKH
Haumenosa- Bapuant
HHe 0 1 2 3 4 5 6 7 8 9
oKa3aTeliel

Ilena 1 xBr*v | 0,02 | 0,007 | 0,012 | 0,013 | 0,014 | 0,015 | 0,016 | 0,01 | 0,018 | 0,019

JJIeK- 7

TPOSHEPTUHU

S', py6/

IHena 1 T Mma- | 22 23 24 25 26 27 28 29 30 31
syTa I, py0.

Ilo pe3ynbraTaM BBINOJIHEHUS KOHTPOILHON PaOOTHI BBICTABIISAETCS:

— 10" 6asI0B, €C/HM MONYYEH IPABUILHBIA OTBET;

— 5-9" Gana, ecM MPaBIIBLHO BBINOJIIHEHO He MeHee 80% 3aaHuil;
9 b

sk
4" 6amioB, eciy AOMyIIEHbI IPpyOble OIINOKH.

IlepeyeHb BOIIPOCOB K 3aYETY:

1.
2.

9]

[TonsiTue sHepropecypca, NEpBUYHOIO IHEPropecypca.

OcCHOBHbBIE NPUYUHBI HEPALMOHAIBHOIO UCMONb30BaHus TOP: HeapdeKkTUBHBIE PEKUMBI
paboTel 06opymoBanus, HeAGHEKTUBHOE HCIIOIH30BAaHUE TOILIMBA, TETUIOBON U DJIEKTPH-
4yecKoil sHepruu, HeappeKkTuBHas opraHu3anus yuéra u norpednenus TOP, neappexTus-
HOE HOpMHUpoBaHue notpednerus TOP.

Oueprocbepexkxenne B Poccun. CrpykTypa moTeHIMana »sHeprocOepexenus. Pomb
SHEprocOepeKeHNs] B pa3BUTUU SKOHOMUKH M O0ECII€UYeHUHN IHEPreTUYECcKoi Oe301acHo-
CTU CTpPaHBbI.

OHeprus u ee BUIbl. Ha3HaueHne 1 NCIOIh30BaHUE.

TorunBHBIE U SHEPreTUYECKHE PECYPCHI U UX KJIACCH(PUKALIUS.

[Tpon3BOJICTBO DIEKTPOIHEPTHUH HA AIIEKTPOCTAHIMUSAX: TEIUIOBBIX, THIPO- W aTOMHBIX
AJIEKTPOCTAHIUX.

OcHoBHbIE CHOCOOBI  yBeNMYEHHUS] HHEProdP(EeKTUBHOCTH MHOTOQYHKIIMOHATBHBIX
KOMIIJIEKCOB U COOPY>KEHHH.
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

BapuanTel cxem sHeprocOepexenusi. [Iporpammel sHeprocOepexeHus, Kak OCHOBA IS
pa3pabOTKN MHBECTULIMOHHBIX TPOrpaMM pa3BUTHS MPEIIPUATHH U PETHOHOB

LleHoBas cTpykTypa noreHimaiza sHeprodpdexruBuoctu. [IpensarcTBus Ha MyTH peanu3a-
LIUM NTOTEHIMaa 3Heprod3((HeKTUBHOCTH.

@enepanbublii 3ak0H «OO0 sHeprocOepekeHnn». 3akoH Bomnrorpanckoit obmactn  «O06
sHeprocoOepexeHuny, ['ocytapcTBeHHas CTpyKTypa ynpasiieHus 3Heprocoepexxenuem. Ta-
pudBl Ha TEIUIOBYIO, AMekTpudeckyto sHepruto u ['BC. IIpoGnemsl notaumii U cBepx-
HOPMAaTUBHBIX MOTEPh. [|ByXCTaBOUHBIE TapUBI.

[Topsiiok yTBEpkKIE€HUSI HOPMATHBOB SHEPrONOTPEOJICHUS U 3aI1acoB TOIUIMBa MHUHYHEPro
Poccun.

MeTtopl pacueTa HOPMATHBOB MOTEPH TEIJIOBOM SHEPTUM IPU MEepeaaye Mo TEIIOBBIM ce-
TSM.

MeTtopl pacyeTa HOPMATUBOB YJIEIbHBIX PACX0J0B TOIJIMBA HA OTHYIIEHHYIO AJIEKTpUYE-
CKYIO0 ¥ TEIJIOBYIO SHEPTHUIO OT TEIUIOBBIX MIEKTPOCTAHLINN U KOTEIbHBIX.

MeTtopl pacueTa HOpMaTUBOB MOTEPD AEKTPUUECKON SHEPTUU IPU NIEpeIade 1o IEKTPU-
YECKUM CETSM.

HopMmupoBanue notpeOieHHsi SHEPropecypcoB B 3[aHUSAX U coopykeHusx. Hopmuposa-
Hue notpednaeHus TOP mnpomblmieHHBIMH noTpebuTensmu. Pacder mnoTpebieHus
TOIUIMBHO-3HEPTreTUYECKUX pecypcoB. [IpnbopHbIi yueT noTpedsieHus TEII0BOM YHEPIHH.
Knaccugukanus. OcoOeHHOCTH YCTaHOBKM M MCIOJb30BaHUsA. CoCTaBiIeHHE SHEpreTHye-
CKUX 0aJIaHCOB.

Mertoarka cOopa M aHaJIM3a UCXOIHBIX JaHHBIX 10 CUCTeMaM sHepronorpedneHus. OueH-
Ka TMOTEHIMaTa SHEProcOepekeHus, pa3padoTka MEpPONPHUSTUN O IHEProcOEPEKEHUIO.
TennoBu3noHHOE 00CIEI0BaHNE SHEPTETUUECKUX U TEXHOJIOTHYECKUX OOBEKTOB.

OOmiast XapakTepHCTUKAa BTOPUYHBIX OHEPIeTUUECKUX PECypCOB  IMPOMBIIUICHHBIX
npeanpusTuid. Pecypcocbepesxenue mpu yTwiinzanusi TBEpIbIX ObITOBBIX 0TX0/10B. Pecyp-
cocOepekeHHe MPH YTHIU3AIHS POU3BOACTBEHHBIX M OBITOBBIX OTX0/0B. CHMKEHHUE pac-
X012 KOHCTPYKLMOHHBIX MaTEpUalIoB 3a CYET NPUMEHEHHUs TeJI000MEHHbIX amllapaToB C
MHTEHCU(PHUIIMPOBAHHBIMHU TETUIONEPEAAIONIIMH TOBEPXHOCTSIMHU.

ABTOMaTH3alM KOTEIbHON. DKOJorHyecKas 0€30MacHOCTb.

TorumBHO-3HepreTuueckuii  Oananc mnpomnpeanpustuil. [lokazarenn 3¢ deKTHBHOCTH
sHeproucnosp3oBanus. CnocoObl  MOBBIIEHUA  3HepreTuyeckon  3((HeKTUBHOCTU
SKOHOMHUKH.

CrpyKkTypHas nepecTpoiika 3KOHOMUKH. OpraHu3alliOHHBIE M TEXHOJOTMYECKUE MEPBI
SKOHOMMWH TOIIJIMBA U HEPTHUU.
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