MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagiaenue noarorosku/cnenuaiabioctsh: 13.03.01 TeniooHepreTnka u TEMJIOTEXHHKA
HaumenoBanue oOpa3zoBare/ibHOi nporpammbl . LludpoBbie 1BOIHMKH TeXHHYECKHX CHCTEM
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajlaBpuaT

®opma o0yuenusi: Ounas

OueHouHbIe MaTePHAJIbI
MO JUCIHUILINHE
JHeprocoepekeHre B TEIJIOIHEPreTUKeE U TEMJIOTEXHOJIOT MU

MockBa
2024



OINEHOYHBIE MATEPHAJIBI PA3

PABOTAJL:

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

f“ CeeneHuna o enagensue L3N M3KU
E; il : Bnageneu [apsaes A.b.
Pa3zpaboTunk - Malt ¢ Wasnmudnkarop ___|R75984319-GarlayevAB-a6831eal A.b. I'apsieB
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
P%]KOBOI[HTGHB w 5_‘ CseneHva o snagensuye L3N M3K B O
(6] pa3OBaTe.HBHOH =, Coceasiiel Bnageney KWHﬂpa B.O. : :
HpOI‘paMMBI * M ’ Waentuduratop R429f7b35-KindraV0-2c9422f7 KI/IHHpa
) MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
w f CseneHva o snagensuye L3N M3K A H
3aBeHyIOH-IHH o o & Bnageneyu Poranes A.H. o
BLIHyCKaIOH_[eI/I Ka(be[[pOI/I * Mal WaenTudmKaTop Rb956bad4-RogalevAN-6233a28b POFa_]ICB




OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. YK-8 Cnioco6en co3aaBaTh U OAJIEP)KUBATh B TTIOBCEAHEBHOMN KU3HU U B TPOPECCUOHATBHON
JESTEIIbHOCTH 0€30IacCHbBIC YCIOBHSI JKU3HEICATEIIBHOCTH JIJISl COXPaHEHUS TIPUPOTHOU CPEJIbI,
obecrieueHnst yCTOMYUBOTO Pa3BUTHS OOIIECTBA, B TOM YHUCIIE IPH yTPo3€ U BOZHUKHOBEHUH
YpEe3BBIYAMHBIX CUTYAIM U BOCHHBIX KOH(DIUKTOB

2. IIK-1 CnocobeH ydyacTBOBaTh B IPOEKTUPOBAHUH U SKCIUTyaTallud 0OBEKTOB TEINIO3HEPTETUKU
U TEIUIOTEXHUKH, B TOM YHCJIE C IPUMEHEHUEM HH(OPMAIIMOHHBIX TEXHOJIOT M
NJI-1 CriocoOeH UCImoIb30BaTh HOPMATUBHYIO JIOKYMEHTAIIHIO TIPU Pa3padoTKe 0OHEKTOB
TEIUIO3HEPIeTUKH U TEIIIOTEXHUKU
NJ-2 IIpunuMaeT yyactue B pa3pabOTKe NPUHIUIHAIBHBIX CXEM U 000pyI0BaHUs AJIs
00BEKTOB TEIJIOIHEPTETUKU U TEIUIOTEXHUKHU
NJ1-4 [IpuaumaeT yyacTue B OLEHKE dHEpreTudeckoi 3(pPpeKTUBHOCTH 0OBEKTOB
TEIUIO3HEPTeTUKH U TEIIIOTEXHUKU

1 BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Dopma peanuszauuu: ITuceMenHnas padora
1. KontponbHas padora Nel «Omnpenenenue 3aTpaT SJHEPreTHYECKUX PECypCcoB s
oOecrneyeHns TEeIIOAHEPTeTUUECKUX U TEIJIOTEXHUYECKUX CUCTEM U 000pYyI0BaHUS»
(KonTponbHas padota)
2. KonTponbHas padora Ne2 «PacyeTsl 53KOHOMUU SHEPTUH OT BHEIPEHUS
’HEprocOeperaux MEPONPUATHIA B SHEPTreTHKE, MpoMbIIeHHOCTH U JKKX»
(KontponpHas pabota)
3. Tect «IlepeBon sHepreTuueckux Beanuun» (TectupoBanue)
4. Tect no nexkuusM «OCHOBHbIE TEPMUHBI U ONPEIENICHNUS, TPUHLUIINATIbHBIE CXEMBI U
3HEeprodpPekTuBHOE 000PYI0BaHHUE TEMJIOIHEPIETUUECKUX U TEINIOTEXHUYECKUX CUCTEM)
(TectupoBanue)

®Dopma peanuzaruu: YctHas hopma
1. KomnoxBuym «Kputepun sHeprodpPpekTuBHOCTH 0OBEKTOB TEIIOIHEPTETUKH U
TEIIOTEXHOJIOTUU M METOIbl X oleHKn» (KosmmokBuym)

BPC aucuunjiauHbl

8 cemecTp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Nunexc KM- | KM- | KM- | KM- | KM-
Paszgen nucuurimHbl KM: 1 2 3 4 5

Cpoxk KM: 3 7 10 12 13




AKTyaJTbHOCTBh SHEPTOCOEPEKEHUSI U HOpMaTUBHAs 0aza

AKTyaJ'IBHOCTB pairuOHAJIbHOI'O UCII0JIb30BaAHUA

+ + + +
HHEPreTUYECKUX pecypcoB B Poccun u B Mupe
MeToap! 1 KpUTEPUH OLICHKH 3P (HEKTUBHOCTH + + + + +
HMCIOJIb30BAHUS DHEPrUu
HopmartuBHO-1ipaBoBasi 1 HOPMAaTUBHO-TEXHUYECKas 0aza
sHeprocoepexxenns. HopmupoBanue notpedaeHus + + + +
DHEPropecypcon
MeTo/b1 S5HEprocOepeKeHus B TEINIOOHEPTETUKE U
TCIJIOTCXHOJIOTUH
DHepreruyeckue 0agaHCchl HOTpeOUTENeH TOMINBHO- + + +
DHEPIreTHYCCKUX PECYypCOB
MeTob1 sHEprocOepeKeHus IPU MTPOU3BOJICTBE TEIJIOBON + + + + +
SHEPruu
DHeprocbepekeHrne B CUCTEMaxX TPAHCIIOPTa U + + + +
pacnpenesieHus TEII0BOM SHEPTUr
BropuuHble 3HEpreTruyecKue pecypesl + + +
DHeprocbepekeHre B TEIUIOTEXHOIOTUIX + + +
PannonanbHOE UCIIOJIB30BaHUE YHEPTUU B 3/IaHUSX U + +
COOPYKEHUAX
DHeprocbepekeHrne mpu IEKTPOCHAOKEHUU OTpeOuTenen + +
DHeproayJuT U y4eT IHEPreTUYECKUX PEeCypCcoB
VYyer 3HepreTH4ecKux pecypcoB +
OCHOBBI DHEproayauTa +

BecKM: | 15 25 10 25 25

$06m1as yacts/Jj1s1 MPOMEKYTOYHOMN aTTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka

KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLUIUIMHE

VK-8 YK-8(Kommnerenmus) 3HaTh: KonTponbnas padota Nel «Onpenenenue 3arpaT SHEPreTHYECKUX PECYPCOB
OCHOBHBIE ITPUHLIUIIBI 111 00ecTeYeHUs TEIJIOIHEPIeTUYECKUX U TEINIOTEXHUYECKUX CUCTEM U
oOecnieueHus o0opynoBanus» (KonrponbHas pabora)
9KOJIOTUYECKOM Tect no nexkuusam «OCHOBHbIE TEPMUHBI U ONPEAEICHUS, IPUHIUITHAIbHBIE
0€30MacCHOCTH U CXeMBI U 3Heprod((HeKTUBHOE 000PYAOBaHUE TEIUIOOHEPTETHUECKUX U
YCTOMYMBOIO Pa3BUTHUS TeroTexHuueckux cucrem» (TectupoBanue)
OCHOBHOMW M IOHSATUHHBIN Komnoksuym «Kpurepun s3HeprodpGpeKTHBHOCTH 00HEKTOB
anmapar B o0J1acTH TEIIO3HEPTeTUKU U TEIUIOTEXHOJIOTMH U METOJIbI UX OLIEHKH»
JKOJIOTUYECKON (Komnoksuym)

0€30MacHOCTH U
YCTOMYHMBOTO pPa3BUTHUSA
OCHOBHBIE MOJIXOJIbI K
HOPMHUPOBAHHIO
HEraTUBHOTO BO3JEHCTBUS
00BEKTOB
npodeccroHanbHOM
NEeSATEIIbHOCTH Ha
OKPY’KaIOIIYIO Cpeay
YMeTs:

MIPOBOJUTH OIEHKY CTEIEHU
HETaTUBHOTO BIIUSHHS
00BEKTOB
npodecCuoHATBHON
NeSTeIbHOCTH Ha

OKPYKaIOIIYIO Cpeny




YUUTBIBATH MPUHITAIIBI
YCTONYHMBOTO Pa3BUTHUSA MIPH
MIPOCKTUPOBAHUU U
JKCIUTyaTalui 0ObEKTOB

npodeccrnoHaIbHOM
JesITeNbHOCTH
IIK-1 N-1nk1 CrocobeH | 3HATh: KomnokBuym «Kputepun s3Hepro3pPpexkTuBHOCTH 00BEKTOB
UCIIO0JIb30BaTh HOPMaTHUBHO-TIPaBOBYIO U TEIUIO3HEPreTUKU U TEIUIOTEXHOJIOIMH U METOJIbl UX OLIEHKH»
HOPMAaTUBHYIO HOpMaTuBHO-TexHUYecKyo | (KomnokBuym)
JIOKYMEHTAIUIO0 IpU | JOKYMEHTAIHIO,
pa3paboTke OOBEKTOB | UCIIOIB3YEMYIO TIPU
TEIUI0O3HEPreTUKH U | pazpaboTKke 00BEKTOB
TETUIOTEXHUKH TETIOOHEPTETUKH U
TEIJIOTEXHUKH
[1K-1 N-2nk-1 [Ipunumaer | 3HaTh: Tect «IlepeBoa sHepreTuueckux Beanuun» (TectupoBaHue)
ydyacTue B pa3paboOTKe | IPUHIMUIHAIbHbBIE CXEMBI KontpomnbHas padora Nel «Onpenenenue 3aTpaT 3HEpreTHYECKUX PECypCcoB

NPUHIMAIHATIBHBIX CXEM |
o0opymoBaHus JUTS
00BEKTOB TEIJIOIHEPTreTUKU
Y TETUIOTEXHUKH

TETUIOIHEPTETHYECKUX U
TEMIOTEXHUYECKUX CUCTEM U
sHEepro3ppexTuBHOE
o0opynoBaHue,
MPUMEHSIEMOE B SHEPTETUKE,
MPOMBIIIJICHHOCTH U Ha
o0bekTax KKX
Komnoksuym
KJIACCU(PUKAIIMIO TOTTUBHO-
HHEPreTUYECKUX PECYpPCOB,
o0JacTu UX MPUMEHEHUS U
NIePEBO/ PHEPTETHUECKUX
BEJIMYMH

YMers:

OTIPENIENATh 3aTPAThI
pa3NUYHBIX BUOB
TOTIJTMBHO-YHEPTETHYECKIX

IUIs1 00ECTICYCHHUS TETIOIHEPTETUIECKUX U TETNIOTEXHUYECKUX CUCTEM U
obopynoBanus» (KontponbHas pabora)

Tect no nexuusm «OCHOBHBIE TEPMUHBI M OTIPEICTICHNUS, TIPUHIIMITHAITBHBIC
CXeMbI U 3Heprod((HekTuBHOE 000PYI0BaHUE TEIIOHEPTETHUECKUX U
TEIUIOTEXHUYEeCKUX cucrtem» (TectupoBaHue)




pecypcoB, HEOOXOANUMBIX
JUTsl o0ecriedeHus: paboThl
TEIUIOPHEPTETHICCKUX U
TEIUIOTEXHUYECKUX CUCTEM U

o0opymoBaHus
IK-1 N1-4nk1 [Ipunumaer | 3HaTh: KontponbHas padota No2 «PacdeTbl 53KOHOMHUH SHEPTUU OT BHEAPEHUS

ydactue B OLICHKE | MTOKa3aTeJIN SHEPreTHYEeCKOi | SHeprocOeperaommx MEpOIPUIATHI B SHEPTETUKE, IIPOMBIIUIEHHOCTH U
SHEPTreTHYECKOM s dexTuBHOCTH KKX» (KorrponbHas paboTa)
3PPEKTUBHOCTH  OOBEKTOB | TETJIOIHEPTETUUECCKUX U KomnokBuym «Kputepun sHeprod3hPpekTHBHOCTH 00BEKTOB
TEIUIOPHEPTETUKU U | TETUIOTEXHUYECKUX CUCTEM U | TETUIOOHEPT€TUKH U TETIOTEXHOJIOTUU U METOBI UX OILICHKH
TEIJIOTEXHUKHU o0opyioBaHus, (Komnoksuym)

MIPUMEHSIEMOTO B

JHEpreTHKE,

MIPOMBIIIIJICHHOCTH U Ha

oobekTax KKX,

0aJaHCOBBIE COOTHOLLICHUS
JUIS aHAJIU3a
SHepronoTpedIeHus,
MIPUHLIMIIBI pabOThI
sHeprocoOeperaroIero
000pyI0BaHUsI, METO/IbI
ydeTa TeIJI0BOU U
JIEKTPUUIECKON IHEPTUN
YMers:

MIPOBOJUTH PaCUEThI
IIOJIE3HBIX 3aTpaT U MOTEPh
SHEPreTHYECKUX PECYPCOB
Ha 00beKTax
TEIUIOPHEPTeTUKH U
TEIUIOTEXHUKH, COCTABIIATh U
aHAJIM3HPOBATh
SHepreTuveckre 6asaHchl
MTPOMBIIIJIEHHBIX




HNpEAIPUATHH,
TEXHOJIOTHYECKUX
YCTaHOBOK, aIllapaTos,
31aHUN U COOPYKEHUI
OIpeAEIIATh IKOHOMUIO
SHEPIreTUYECKUX PECYpPCOB
MIpU BHEJIPEHUS
sHEprocOeperarnmx
MEpOIPUATHH, OLIEHUBATh
SKOHOMUYECKHH dPPeKT n
9KOJIOTMYECKHE
MIPEUMYILECTBA OT UX
BHEJIPEHUS




1. Cooepircanue ouenounvix cpeocme. lllkana u Kpumepuu oyenusanus

KM-1. Tect «IlepeBoa 3HepreTH4ecKuXx BeJUYMH»

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa npoBeeHUsi KOHTPOJLHOro Meponpusitusi: Ha padory orogurcs 10-15 munyT B
KOHIIE 3aHATHUS. 3a 3TO BpEMs CTYACHT JOJKEH MPAaBUIBHO PEIIUTh 3 MPOCTHIX 3a/1aHUS Ha IEPEBOJ]
BEJTUYMH.

KpaTkoe conep:kanue 3a1aHusi:
CTYZ[CHT JOJI)KCH YMCTI) HCpCBOILI/ITB CANHUIIBI I/I3MCpCHI/I$I KOJIM4YeCTBaA 3H€pFI/II/I B YCJ'IOBHOG

TOIIJIMBO U HaO60pOT.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: KIaccu(UKAIHMIO TOIIMBHO- 1.Bapuanr 1.

YHEPIreTUYECKUX pecypcos, 1. [Ipennpusitue notpedisier 100 ThIC. TOHH YIS B TOJ
obmacTh WX  NPUMEHEHHS U (Qup = 5400 kkay/kr). CKOJIBKO YCIOBHOTO TOILIHBA
NIEPEBO/] FHEPTETUYECKUX BEITNYNH norpebiiger npeanpustue?

2. [Ipennpusitie noTpedIsieT U3 FHEProCUCTEMBI 5 MITH.
kBT'u B roa anexTposHeprun. OnpeneauTb
pacrioyiaraeMoe npenpusiTHEM KOJINYECTBO SHEPIHHU B
YCIIOBHOM TOILIMBE.

3. Onpenenuts yaenpHbIe 3aTPaThl YCIOBHOTO TOIJIMBA
Ha BBIpAaOOTKY 3eKkTposHepruu Ha TOLl MomHoCThIO 5
MBT, ecnu uzBectHo, uto KII/] paBHo 0.38.

Bapuanr 2.

1. Ilpeanpusitue notpediser 100 ThIC. TOHH YCIOBHOTO
TOIIMBA B roJ]. ONpenenuTh 3KBUBAJIEHTHBIN pacxo
raza (Qup = 8400 kkan/um3).

2. llpennpusitue notpedasier 1 maH. kBT 4 B rox
ANEeKTpodHeprun. OnpenenuTh 3aTpaThl yCIOBHOTO
TOIJIMBA HA MPOU3BOCTBO 3TOM 3JIEKTPOIHEPTUH, €CITU
KII TOI] cocraBnser 0.38.

3. Onpenenutsb yaeabHbIE 3aTpaThl YCIOBHOIO TOIJIMBA
Ha BBIPA0OTKY TEIUIOBOW YHEPTUU HA KOTEIHHOM C
TeII0BOM npou3BoauTenbHOCThIO 10 ['kan/gac u ¢ KIIJI,
paBHbIM 0.8.

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HAHUA: BCE TPU IPUMEPA PELIEHBI IPaBUIIbHO, YKa3aH
XOJ pelIeH s, pa3MepHOCTH, (POPMYJIBI M OTBETHI B YHCIaX (JIOMycKaeTcsi HeOOJbIIOe OTKIOHEHHE
PE3yJIbTaTOB OT MPABUIIBHBIX )

Oyenka: 4
Onucanue xapakmepucmuxu 6bINOJIHEHUS. 3HAHUL. -

Oyenxka: 3
Onucanue xapakmepucmuru 6bINOJIHEHUS. 3HAHUL. -




Oyenka: 2
Onucanue xapakmepucmurxu 6bINOJIHEeHUS 3HAHUsL: CTYJCHTOM HE BBIITOJIHCHBI YCIIOBHS,
MIPEIOoJIararoIue OeHKy «OTIUIHOY»

KM-2. KourpoJabHas padora Nel «OnpeesieHne 3aTpaT JHePreTHYeCKUX pecypcoB
1Ji51 00ecnevyeHUs TeMI0IHEePreTHYeCKNX U TEMJIOTeXHUYeCKUX CUCTeM U 000Py10BaAHUS»

®opmbl peanauzanuu: [lucemMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpObHOrO MeponpusTusi B BPC: 25

IIpouenypa nmpoBeeHusi KOHTPOJbHOrO Meponpusitusi: Ha KOHTpoIbHYIO paboTy OTBOAMTCA
JIBa aKaJIEMHUYECKHX Yaca. 3a 3TO BpeMs CTYAEHTY MpeJlaracTcs pelnTh JBE 3aa4l U OTBETUTDH Ha
OJIMH TEOPETUYECKUH BOIIPOC M0 MaTeprasIam JEKIHH.

Kpatkoe cogep:xanue 3aganus:
3anmaun npo sHeprocOepeskeHre NPy MPOU3BOJICTBE U PacIpeeiEHUH TeIIOBON YHEPTHH.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HAaTb:  OCHOBHBIE  IIPUHIUIIBI 1.Vkaxure 06beMbl MUpoBoro norpedienus TOP u
oOecrieyeHus IKOJIOTHYECKOM AUHAMHKY UX U3MCHCHHA

0€30IIaCHOCTM U yCTOWYHMBOIO VYkaxure 00beM U CTPYKTYpY TOILIIMBHO-

pa3BuUTHUA sHepreTryeckoro 6ananca Poccuu ceituac u Ha

ONMMXKaKNIIyIO TepCIEKTUBY

[Totennman sneprocoepexenus B Poccun. [lousrtue.
CrpykTypa 1o orpacisim

[TosicHuTE IPUYMHBI BO3HUKHOBEHHSI TEILIOBBIX ITOTEPh
[IpY HAPYUIEHUU TEIIOBOTO U TUAPABIMYECKOTO peKUMa
TEIJIOBOM CETH U METO/bl YCTPAHEHUS ITUX ITOTEPD
TepmoauHaMuyeckue nokaszarenu 3pGeKTUBHOCTH
HCIIOJIb30BAHNS SJHEPTUU

Texuuueckue (HaTypanbHble) KpUTEPUU F3PPEKTUBHOCTH
WCIIOJIb30BAHNS SJHEPTUU

ITorepu >HEepruu npu pacrpeneieHuy TEII0BOM JHEPIUU
1 Mepbl 00pbOBI ¢ HUMU

Ob6ocHyiiTe aKTyaJbHOCTb 3Heprocoepekenus B Poccun

YMerb:  ompenensaTb  3aTpaThl 1.

pa3IU4YHBIX  BHUAOB  TOIUIMBHO- BapuanTt Ne 1

DHEPreTUYECKUX pecypcos, O0oCHYlTE aKTyalIbHOCTh SHEProCOEPEKEHUS B
HEOOXOMUMBIX JUId OOecreueHus 1. | Poccun.

paboOThl TEMJIOIHEPTETUYECKUX U

TEeIUIOTEXHUUECKUX CUCTEM u HpOMI)IIHJ]eHHOC MMpeaArnpuATUC B TCYCHUC roga
06opy1oBaHus OTpeOIAeT: MPUPOAHOro rasa - 15-1076 um3 (QpH =

30 MILx/ am3), mazyra — 1,2-1073 T (Qpr = 10000

2. | xkkan/ xr), yras — 9-10°4 1 (Qpu = 4500 kkan/ kr).
Omnpenenure MOTPeOHOCTH MPEANPUITHS B IIEPBUUHOM
TOILIMBE.

Onpenennre 3KOHOMHIO TEIUIOBOH SHEPTHH MPH
HaHECEHWH M30JIIIIUN Ha apomnpoBo nuamerpom 200
MM # AnuHoH 10 M, paboTaronuii HempepsIBHO B

3. | Teuenue roga. Temmnepatypa Temmonocutens 130°C.
[TapompoBoa MpooKeH B MOMELIEHUH C TEMITepaTypoit
22 °C. CreneHp 4epHOTHI MAPOIPOBOIA U U30JISILUH
npuHATh paBHoit 0,9. Tonmmaa u3onsiuu (d =20 mm)

10




o0ecrieynBaeT TeMreparypy Ha ee moBepxnoctu 40°C.

BapwmanTt Ne 2

Ycnosroe TommBo. HedTsiHOI SKBUBaICHT.
TemnoTBOpHAs CIIOCOOHOCTH Pa3IMYHBIX BUIOB
TOILINBA.

Ha npeanpusaruu qist nyxa TOL u TexHomoruu
notpebnsercs 80-1076 kr/rox mMa3yTa, TEIIIOTBOPHAS
crtocooHoCcTh KoToporo 10000 kkan/kr, 601076 kr/rox
U3 KOTOPBIX Hcnofb3yeTcst Ha TOLL mist BeipaboTku
3NEKTPO3HEPruu M Teruia. M3sectHo, uto Ha TOL]
BeIpabateiBaeTcs 401073 I'kan/rox pu bt = 60 kT

2. | y. /T JIx. Y ienbHbIi pacxo]| yCIOBHOTO TOIIJIMBA HA
BBIPaOOTKY 2nekTposHeprun b2 =320 r y.1/ kBr-u. U3
SHEPTOCUCTEMBI MTpeAnpuiTre moTpedsier 30

MJH. KBT 49/roa. Onpenennte KOIUIeCTBO
BhIpabatbiBacMoli Ha TOL] anexTposHepruu u ooIme
3aTpaThl DHEPTUHU HA NPEAIPUATHN B T Y.T.

B nomemenuu ¢ temneparypoit 20 °C, nponoxeno 15
M HM30JIMPOBAaHHOTO MapoNpoBOAa (TeMIepaTypa napa
160 °C), HapyxHbIi tuametp Kotoporo 400 mm, a

3. | remnepatypa nmoBepxuoctu 30 °C, cTerneHs YepHOTHI
npussTh 0,85. Haiftu TeruoBsle motepu 3a cyer
H3JIYUCHHA U KOHBCKIUU.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HAHUS: - 00€ 3a/1a4¥l PEIICHBI MPABUIBLHO, YKa3aH X0
pelIeHus, Pa3MEPHOCTH, (DOPMYIIBI M OTBETHI B YHCIIaX (OMyCKaeTCsl HeOOIbIIOe OTKIOHEHUE
MOJTYYEHHBIX YHCIICHHBIX 3HAYCHUW OT MPABWIBHBIX ); - IaH Pa3BEPHYTHIN U UCUSPITHIBAIOIIUI
OTBET HA TEOPETUUYECKUIN BOTIPOC

Ouyenka: 4
Onucanue xapaxmepucmuxu 6bINOJIHeHUs 3HAHUA: - 00€ 3a/1a4yl pElIeHbI MPAaBUIBHO, YKa3aH X0
pelIeHus, Pa3MEPHOCTH, (DOPMYJIBI i OTBETHI B YHCIIAX (JOIMYCKASTCS HEOOJBIIOE OTKIIOHESHUE
Yrcell OT MPABUIIBHBIX); - HA TEOPETHUECKUN BOIIPOC CTYACHT Jall MPABHIBHBIN OTBET, HO IOMYCTHUI
HE3HAYMTEIIbHBIC OMIMOKH U HE TTOKa3aJl HE0OXO0UMOM MOJTHOTHI

Oyenka: 3
Onucanue xapaxmepucmuxu 8bInOJIHeHUs 3HaAHUs: - TIPABUIIBHO PellieHa OjHa 3a/1a4a (JJoBeIeHa JI0
OTBETA), YKa3aH JJOTUYHBIN X0/ PEIICHHUs, Pa3MEPHOCTH, (DOPMYIIBI U OTBETHI B UHCIIAX, HO
JOTTYIIIEHBI HEKOTOPhIC OIIMOKH; - BTOpast 3a7a4a He pelieHa, pelieHa He MMOJTHOCTRIO WIIH TIPH €¢
pEelIeHnH JOMYIIEHBI IPyOble ONTHOKY; - Ha TEOPETHUECKUN BOIIPOC CTYACHT Aall HEMPaBUIbHBIH
OTBET, WJIH TIPH OTBETE JIOMMYCTHIT 3HAYNTEIBHBIC HETOYHOCTH M HE TIOKa3aJI MOJTHOTHI

Oyenka: 2
Onucanue xapaxmepucmuxu 6bINOJIHeHUs 3HAHUSL: HE BBITOJIHSHBI YCIIOBHUS, TIPE/IIOJIararoine
OIIEHKY «Y TOBJIE€TBOPUTEIHHOY
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KM-3. Tect no gexkuusiMm «OCHOBHbIE TEPMHUHBI M OTIpeie/ieHUs], MPUHIUNHATbHbIE

cxeMbl ¥ Hepro3g¢deKTUuBHOE 000PYI0BAHHE TEMJIOIHEPreTHYECKNX U TEeNJIOTeXHUYECKUX

CHCTEM»

®opmbl peanausanuu: [luceMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue
Bec konTposbHOr0 Meponpustusi B BPC: 10
IIpouenypa npoBeaeHusi KOHTPOJbLHOT0 MeponpusitTusi: Ha pabory otBoautcs 10-15 MuHyT B
KOHIIE TPAaKTHYECKOTo 3aHATHSA. B paboTe cTyaeHTy npeziaraercsi n300pa3uTh CXeMy TEIIOBOH, a
takke ykazath ux cpennuid KIIJ. Kpome Toro criemyer HECKONIBKO OOMIMX BOMPOCOB TIO
MaTepHaiam JEeKIH1i, OTBEThl Ha KOTOPBIE CIeAyeT BEIOpAaTh U3 NPEASIOKEHHBIX BapPUAHTOB

KpaTkoe conep:kanue 3a1aHusi:

TecTt Ha 3HaHWE NPUHUHUIIHAIBHBIX CXEM M YCTPOMUTCBA UCTOYHUKOB TEIJIOBON U
3JIEKTPUYECKOM SHEPTUHU, Ha OCHOBHBIC TEPMHUHBI M OMPEICIICHUS 110 MaTepraliaM JICKIIUM

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHOM M HOHSITUHHBIHA
amnmapar B 00J1aCTH 3KOJOTHYECKOM
0€30MacHOCTM M yCTOMUYMBOIO
pa3BHUTHS

1.Bapuanrt 2.

N3o06pa3zute cxemy razorypounnoit TOC.
[TosicuTe 0603HaYEHUS JIEMEHTOB CXEMBI.
VYxkaxure cpenuuit KITJ[ Takoi ctanimmy.

Urto noHrMaeTcs o/ MOHATUEM «IHEPTrOEMKOCTh
BHYTPEHHET0 BAJIOBOI'O IIPOAYKTa»?

Uro Takoe HU3MIAs TEIJIOTAa CrOPaHus TOIUIUBA?
Uro Takoe TeXHOJIOIrMYECKOe TOIIMBHOE YHUCIIO.
2.Bapuanr 3.

N300pa3ute cxemy KOTEJIbHOM.

ITosicHuTe 0603HaUYEHUS 2JIEMEHTOB CXEMBI.
Vxkaxure cpenanii KITJ[ KOTenbHBIX YCTaHOBOK.
K kakum kputepusimM 3¢ HEeKTUBHOCTH MOKHO OTHECTH
skcepreruueckuit KITA?

Uro Takoe TEeIIOTBOPHAs CIOCOOHOCTh TOIUINBA?
[IpuBeaure npumep roprounx BOP.

3HaTh: TMPHUHIUIUAAIBHBIC CXEMBI
TETIOPHEPTETUYECKUX "
TCIJIOTEXHUYECKUX ~ CHCTEM |
sHeproapdexTuBHOE
obopynoBaHue, TMPUMEHSIEMOE B
DHEPreTUKEe, MPOMBIIUICHHOCTH |
Ha oobekTax JKKX KomiokBuym

1.Bapuanr 1.

N306pa3zute cxemy napotypounHoi TOC.

[TosicHuTe 0003HaYEHUS TIEMEHTOB CXEMBI.

Vkaxure cpeguuii KIIJ[ Takoi craHInu.

Kakwue sHepreruyeckue pecypcsl OTHOCATCS K
BTOPUYHBIM JHEpropecypcam?

Bri6epuTe TeXHUYECKHI TOKa3aTeIb SHEPTeTUYECKOM
3¢ (HEeKTUBHOCTH.

Uemy paBHsieTCs HU3IIAS TEIUIOTAa CrOpaHus Ma3yTa’?

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Onucanue XapakmepucmuKu 6blNOJIHEHUS 3HARUA. Cxema 1/1306pa>1<eHa B [ICJIOM BEPHO, YKa3aHbI

OCHOBHBIE €€ JIEMEHTHI, UX 0003HAYEHHUS Pa3bsICHEHBI. YKa3aHo npaBmwibHOE 3HaueHue KI1JI.

I[aHLI MpaBUJIILHBIC OTBCTHI Ha BOIIPOCHI 110 JICKIIUAM.

Ouyenka: 4

Onucanue XapakmepucmuKu 6blNOJIHEHUsL 3HAHUA! Cxema 1/1306pa>KeHa B [ICJIOM BCPHO, YKa3aHbI
OCHOBHBIC €€ 3JICMCHTEI, HCKOTOPBIC UX 0003HaUYCHHS HE Pa3bACHCHBI WKW YKa3aHbl HEIIPABUJIBHO.
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VYkaszano npasuibHoe 3HaueHue KII1/1. /laHbl B OCHOBHOM MpaBUIIbHBIE OTBETHI HA BOIIPOCHI 110
JCKIUSM.

Oyenka: 3
Onucanue xapakmepucmuku evinoneHus 3uanus: CxemMa n300paKeHa YaCTUIHO HENPABUIBHO, HO
0e3 TpyOBIX OMMUOOK, YKa3aHbl OCHOBHBIC €€ 3JICMEHTHI, HEKOTOPhIC HX 0003HAYCHUS HE
pa3bsICHEHBI WIN YKa3aHbl HENPAaBUIBHO. [laHbI YaCTUYHO MPaBWIBHBIC OTBETHI HA BOIPOCHI 110
TICKITUSIM.

Ouenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: Cxema u300pakeHa ¢ rpyobIMU OITUOKaMHU.
DNEeMEHTBI CXEMbI YaCTUYHO HE Pa3bsiCHEHBI WM Pa3bsCHEHbI HeMpaBUiIbHO. HenpaBuisHO
ykasaHno 3HadeHue KII/I. He nansl npaBuibHbIE OTBETHI HA BOIIPOCHI 110 JIEKIIHM.

KM-4. Koutpoabnas padora Ne2 «PacyeTbl 3KOHOMHUM HEPrUH OT BHEJAPEHHUS
JHeprocéeperaMX MepoNpUATHIA B JHepPreTuke, NnpoMbinLieHHOcTH U AKKX)»

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOr0 Meponpustusi B BPC: 25

IIpouenypa nmpoBeeHusl KOHTPOJbHOro MeponpusaTusi: Ha KOHTponbHYIO paboOTy OTBOAMTCS
JIBa aKaJIEMUYECKHX Yaca. 3a 3TO BpeMs CTYJIEHTY MpeaJiaracTcs pelnTh JBE 3a7a4l U OTBETUTD Ha
OJIMH TEOPETUYECKUH BOIIPOC 110 MaTepuasiam JEKIHH.

Kparkoe cogep:xanue 3aiaHus:
HToroBast KOHTpOJIbHAs paboTa ceMecTpa, B KOTOPYIO BXOZAT 33aJauu PO SHEprocoepekeHme
IIPY IPOU3BOJICTBE U PACIPEACICHUN TEILIOBOIM SHEPIUH, 3a1a4H [IPO SJHEProcOEPEKEHUE B
TEXHOJIOTUYECKHUX ITpoLeccax, 3aJjauu Mpo UCIOIb30BaHue Ter1oBbix BOP u BOP
M30BITOYHOTO AABJICHUS, a TAKXKE PO SFHEProcOEpeKEHUE B CUCTEMAX OTOIJICHUS U
BEHTUJISALHH.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMeTb:  NpPOBOAWUTH  PACUETHI 1.
MOJIE3HBIX ~ 3aTpaT M TIOTeph
DHEPreTUYECKUX  PECypcoB  Ha Bapuant Ne 1
00BEKTaX  TEIUIOPHEPreTUKU U
TeIIOTeXHUKH COCTaBISTh W OcHoBHbIe KpuTeprH 3PPEKTUBHOCTH UCTIONB30BAHHS
3
AHAIM3UPOBATh  DHEPTETUYECKHUE 1. | onepruu, nx XxapakTeprcTHKA.
OanaHChl IPOMBIIIJIEHHBIX
L — [IpOM3BOCTBO OJHOTO H TOTO XKe KOJINYECTBA
2

YCTaHOBOK, ammnapaToB, 3JaHUU U
COOPYXEHHUI

MPOAYKIIMH BO3MOKHO C TIOMOIIBIO MPUMEHEHUS JIBYX
BujoB ToruuBa: 1173 1 yrous (Qpa = 25 MJIx/kr) n
0.915 muH. M3 npupoanoro rasa (Qpu = 7650
kkai/aM3). OnpenennTh, B KAKOM CITydae 3aTpaThl
MEPBUYHOTO YCIOBHOTO TOILUIMBA OYIyT BHILIE.

Omnpenennurte S5KOHOMHIO TOIUTMBA TIPH UCHOIb30BAHUH
TEIUIOHACOCHOW YCTAHOBKH VISl OTOTIJICHHSI BMECTO
KotenbHOU. TemoBas Harpyska 11600 kB,

K03 uLMEeHT TpaHcHopMalMU TeIlIa PaBeH 3.
KoaddummenT nonae3noro 1eMcTBus JMEKTPUICCKUX
ceteit coctaBui 0,95, KO3 GUIMEHT MOJIC3HOTO
nercTBus KotenabHou — 0,85. VY aenbHbI pacxon
TOIUIMBA Ha MPOM3BOJCTBO AIEKTPOIHEPTUH IIPUHSTD
CPEJIHUM 110 CTpaHe.
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BapuanTt Ne 2

[MosicHuTe NPUYUHBI BO3HUKHOBEHUS TETUIOBBIX MTOTEPh
MPH HAPYIICHUH TETUIOBOTO U THPABINICCKOTO

1. | pexxuMa TEIIOBOM CETH U METOBI YCTPAHEHHS STHX
MOTEPb.

Onpeenure roI0Byr0 SKOHOMUIO TOILTUBA ITPU
nobiieHnH KITJ] mpoMbIlIeHHOW KOTEIBHOM.
TemnonpomssoautensHocTh 120 I'JIx/9, romoBoe

2 YHCJIO YacoB ucnojb3oBanusg 4300 4., TOmIMBO —

" | mpupoansi ra3 (Qup = 33,7 Mlx/m3),
cpenueromoBoit KIIJI 0,78. B pesynbrate
sHeprocoeperaromux Mepornpustuii KI1J[ kotenpHON
ycTaHOBKHU noBeicuiics 1o 0,85.

Onpenennre 5KOHOMHIO TEIUIA I TEOPETHIECKOM
CYIIWIKH Ha ucmaperne 20 KT BIard Mpyu yBEITUICHUN
temnepatypsl t1 Ha 20%, eci U3BECTHBI MapaMeTphl

3.
CYIIWIBHOTO areHTa Ha Bxoje t1 = 150 °C, a Ha BbIXOzIE
t2 = 60 °C. HauanpHBIE TapaMeTPhl CYIIHIBHOTO
arenta d0 = 5 e/ke,to=20 °C.
Onucanne MKAJbI OIlEHUBAHUS
Ouyenxa: 5

Onucanue xapakmepucmuKkuy 6bINOJIHEHUs 3HanUA: - 00€ 3a/1a4M PeLeHbI IPAaBUIIbHO, YKa3aH X0/
peleHust, pa3MEePHOCTH, (POPMYJIBI H OTBETHI B YHCIIaX (OITycKaeTcs HeOOJBIIOE OTKIIOHEHHE
MIOJTyYEHHBIX YHUCIIEHHBIX 3HAUYCHUH OT IPaBUIIbHBIX); - AaH Pa3BEpHYTHINA U UCUEPIIBIBAIOIINI

OTBET HA TEOPETUYECKUNA BOIIPOC

Oyenka: 4
Onucanue xapaxmepucmuxu 8bINOJIHeHUsl 3HAHUs: - 00€ 3a/1a4¥l PEIICHBI MPABUILHO, YKa3aH X0
pelIeHus, Pa3MEPHOCTH, (DOPMYIIBI M OTBETHI B YHCIIaX (OMyCKaeTCsl HeOObIIOEe OTKIOHEHHE
9HCell OT MPABWIBHBIX ); - HA TCOPETHUSCKHUIA BOIIPOC CTYACHT JaJl TPABHIILHBIA OTBET, HO JIOTYCTHIT
HE3HAYMTEIbHBIE OMMOKH U HE TTOKa3al HEOOXOIMMOM TTOJTHOTHI

Oyenka: 3
Onucanue xapakmepucmuku 8bINOJIHEHUsI 3HAHUA: - TPABUIBHO PEIICHA OJHA 3aa4a (JOBEICHA 10
OTBETa), yKa3aH JJOTMYHBIN XO/1 PEIICHUs, pa3MEPHOCTH, (HOPMYJIBI U OTBETHI B YUCIIAX, HO
JOMYIICHBI HEKOTOPBIE OIIMOKH; - BTOpas 3a/lauya He pellieHa, PelIeHa He MOJIHOCTHIO WU TIPH €€
peIICHUH JOMYIICHBI TPYyObIe OINOKH; - Ha TEOPETUUYCCKHIA BOMPOC CTYACHT JIajl HEPaBUIIbHBIH
OTBET, WJIH NP OTBETE JIOMYCTUJ 3HAYUTEIbHBIE HETOYHOCTH U HE MOKAa3aJI TOTHOTHI

Oyenka: 2
Onucanue xapaxmepucmuxu 6bINOJIHeHUs 3HAHUs: HE BBITIOJHEHBI YCIOBUS, TIPEIOaraIme
OIICHKY «Y JIOBJICTBOPHTEIHLHOY

KM-5. KosutokBuym «Kpurtepuu 3HeprodpgpeKTHBHOCTH 00bEKTOB TeNJIOIHEPTreTUKH
U TEIVIOTEXHOJOTHMU U METOAbI UX OLIEHKI)

®opmbl peaausanum: YcrHas popma

Tun koHTpOILHOTrO MeponpusiTus: KoymokBuym

Bec konTposbHOro meponpusitusi B BPC: 25

IIpouenypa mnpoBegeHMss KOHTPOJBHOr0 MeponpuaTHsa: CTyIeHTy Mpearaercss YCTHO
OTBETUTbH Ha HECKOJIbKO BOIPOCOB U3 Pa3HbIX Pa3/esioB Kypca, IpyU HE0OOXOUMMOCTH MOSICHUTD CBOM
orBeT ¢opmyramu U cxemamu. CTyIeHT JOJDKEH NPOJAEMOHCTPHPOBATH 3HAHUE OCHOBHBIX
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ompesieNieHui, yMEeHHE OOBSICHUTH XOJl PEIIeHHUs 3aJay, Pa3o0paHHBIX B TEUYCHHUE CEMECTpa,
MOHMMAaHHE OCHOBHBIX MPOLIECCOB, MPOUCXOIALINX B TEIJIOMAacCCOOOMEHHBIX ammapaTax, i METOIUK
ux pacuera. [lo mpock0Oe mpenomaBarenss CTYASHT JOJDKEH MPOJAEMOHCTPUPOBATH MPABUIBHO
pellleHHbIe 3a/layd, KOTOpble pa30upalich paHee HA 3aHIATUSIX B TEUEHHE CeMecTpa B paMKax
JAHHOW JucUMIUTMHBL. Bpems Oeceapl c mpernogaBaTeneM MOXeET cocTaBisath 10-15 munyT.
CTyneHT He T0JKEH UMETh 3a/I0JKEHHOCTEN 0 JPYTUM MEPOIIPHUATHSIM TEKYIIEr0 KOHTPOJIS.

KpaTlcoe CodcpKaHUuE 3alaHUA:
HpOBOI[I/ITCH I10 BCEM pasjeciiaM KypcCa, KOTOPBIC pa36Hpa}0Tc;1 Ha INPaKTHYCCKUX 3aHATHAX.

KOHTpOJILHLIe BOII OCBI/SaL[aHI/Iﬂ:

3HaTb: OCHOBHEIE

1.3apaua 3.3. OneHuTe COKpAICHIE BHIOPOCOB TUOKCHUIA YIIIEPOa,

MOAXO/1bI K €CIIi B pe3yJIbTaTe MPOBEICHUs YHEProcOeperaronnx MEPONPUITUA B
HOPMHUPOBAHHIO CHUCTEME OTOIUICHUS MPEANPUATHS, HAXOSAIIErocs B ropoje (M 1adJa. —
HEraTUBHOI'O OTOMUTEJIbHBIN MepUoJI N), YAaI0Ch CHU3UTD MOTPEOICHUE TETIIOBOU
BO3JECHCTBUS sHepruu Ha AQ. 3a1aHO TOMJINBO, HCIIOJIE3YEMOE MPEATPUATUEM JITIS
00BEKTOB MOJTyYEHUs TEIIIOBOM SHEpruu Ha KoTenbHOoU. Koadduiuent nonesnoro
poeCCUOHAIBHO nerictBud kotenbHoM 7. KII/I nepenaum TemaoTel MO TEMIOBOM CETH
A eATeIbHOCTH Ha yTC. Y nenpHbIe BEIOPOCH! IUOKCHA yraeposa cocTaBisioT mCO?2.
OKPYKaIOIIYIO
pey n | AQ, Qup, meo
TOILIUB nT | 2,
Ne | ropoa cyt | I'kan/ MIx/n | n
u 0 M3 (k1) C r/m3
(Kr/T)
0 | UpkyTck 33 0.1 ra3 31 0.9 |09 | 1700
Apxanrensc | 25 0.7 |1 0.8
1 « 0 0.17 MasyT 40.3 5 9 1600
o | Exarepumdy |22 1 o5 | oo | 108 0.8 109 14800
pr 1 4 8
3 | Acrpaxams | 20 014 | ras 33.9 57 1% | 1600
4 | benropon 19 0.15 MasyT 41 (2)'8 g'8 2500
5 | Buitcx 2L 1013 |ras [365 |28 0%9 | 1800
3 1 |4
6 | bpsHCck ég 0.16 MasyT 40.1 2'7 0.9 | 2900
7 | Bmagumup gl 0.25 yToJIb 194 2'7 2'9 2400
8 | Bomrorpan (157 0.22 ras 34.4 0.8 g'g 1600
9 | Bosorna 52 0.14 MazyT 41.1 8'7 2'8 1600
1 30 09 |08
0 Bopkyra 6 0.28 ra3 34.7 2 5 1900
1 19 0.8 | 0.9
1 Boponex 0 0.25 MazyT 40.2 4 3 2800
1 21 08 |08
5 Jmutpos 6 0.19 MasyT 41 4 3 1900
1 | HoBocubupc | 22 0.9
3 |« 1 0.17 yroJb 21.7 0.9 4 2600
1 21 09 |08
4 HBanoBo 9 0.25 yroJb 23.2 3 4 1800
1 | Kagmaunarpa | 18 | 0.16 ras 37.9 0.7 10.9 | 2300
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5 | & 8 2 4

1 21 0.7 | 0.8

6 Kanyra 0 0.2 yToJlb 20.2 1 5 1700
1| Kampanaew 26 1659 s 379 |07 |99 | 2300
7 |a 5 4

1 27 0.7 | 0.8

8 Maranan 9 0.1 MazyT 41.3 3 3 2100
1 22 0.8 |08

9 KemepoBo 7 0.25 ras 35.8 7 7 1500
2 | Apxanrensc | 25 09 |08

0 |« 0 0.17 MasyT 40.6 1 5 2200

3HaTh:
HOPMAaTHUBHO-
IIPABOBYIO u
HOPMAaTUBHO-
TEXHUYECKYIO
JIOKYMEHTAITHIO,
UCTIOJIB3yEMYIO

npu  pa3paboTke
00BEKTOB
TETUIOIHEPTETHKU U
TEIUIOTEXHUKHU

1.3agaua Ne 15.1

CocrtaBuTh Oananc NOTpeOICHHS U UCTIONb30BAaHUS TEIUIOBOW YHEPTUU
npennpustiem 3a rox («IIpunoxenue [1» sHepreTuyeckoro nacrnopra
norpedurens TOP (IOCT P 51379-99), (cm. Tabm.).

TenuioBast 3HEPrHs UCIIOJIB3YETCS Ha MPEANPUATUU B TEXHOIOTUYECKOM
MIPOIIECCE U HA HYXKIBl OTOTUICHUS, BEHTIIISIIUN U TOPSTIETO
BOJIOCHA0KEHUS TPOU3BOJICTBEHHBIX U BCIIOMOTATENIbHBIX TOMEIICHUH.
[IpennpusTue nony4aer TEMIOBYIO SHEPTHUIO ¢ ceTeBOM Bogoi oT TOL]
(1980 I'kan/roa) u OT BemoMCTBEHHBIX KOTeNbHBIX (1090 I'kan/rox).
CobcTBEeHHOE POU3BOCTBO TEIUIOBOM YHEPTUU: B KOTEIBHOM B
BoJOorpeitHbIX KoTiaax 6410 ['kan/rox, B anekrpokoTiax — 670 I'kan/rou.
[To mokasaremnsiM TETIOCUSTIMKOB PACXO]] TEIlJIa COCTABWII: Ha
TexHoJoruto (ropsyas Bona) — 6090 I'kan/ron, va cuctemy ['BC — 203
['kan/rox, Ha oToruieHue U BeHTHIsIHIO — 3045 ['kan/rox, cTopoHHHE
notpedurtenu — 8§12 ['kan/ro.

PacdyeTHO-HOpMaTHBHOE TOTPEOJICHUE COCTABIISICT: HA TEXHOJIOTHIO
(ropsiuas Bona) — 5481 I'kan/ron, Ha cuctemy ['BC — 182,7 I'kan/rox, Ha
OTOIUIEHHE U BEHTWIsUI0 — 2436 ['kan/ro.

PacyeTHO-HOpMaTHBHOE IOTPEOIECHUE C YUETOM SKCILTyaTallMOHHO-
HEN30EKHBIX MOTEPh COCTABIISIET: HA TEXHOJIOTHIO (Topsiyasi BoAa) —
5724,6 I'kan/ron, Ha cuctemy ['BC — 192,85 I'kan/ron, Ha OTOIIIEHUE U
BenTuisuio — 2740,5 I'kan/ro.

1. B cooTBeTcTBHU C MOTYYEHHBIM PE3yIbTaTOM, B 3aKIIOUYUTEIILHOM
pazzeire «MeponpusTHs TI0 YHEPTOCOCPEIKESHUIO» IHEPTETUIECCKOTO
nacropTa MPeANPUATHS CIIEAYeT MPEI0KUTE MEPhI IO CHUKEHHUIO
IIOTEPH TEIUIOBOM YHEPTUU.

2. Otpa3uth OanaHc B AUarpamMme, T.€. B IPOLIEHTHOM COOTHOIICHUU
(motpebieHue, CTOPOHHKE OTPEOUTETH, HOPMUPYEMBIE ITOTEPU U
HEepalMOHAIbHEIE TIOTEPH ).

3. CocTaBuTh 1UarpaMMy U 0TOOpPa3UTh HepallMOHAIbHbBIE IOTEPU
[0 KaXX/10MY TOTPEOHUTEITIO.
4. [TocTpouTts rucTOrpaMMy pacxojia yCIOBHOTO TOILIMBA HA

eIMHUILY BbIpaboTaHHOH TerioBoi snepruu, ecnu KIIJ[ 1ar = 60%,
KIIA_tpy6 = 90%, KIT/]_BueBen.kot = 90%, KI1/_kot = 80%,
KIIJ[ 31.x0T = 98%.

3HaTh: TOKa3aTeIu
OHEPreTUYECKOU

s dexTuBHOCTH
TEIUIOPHEPreTUYeC
KX "
TEIUIOTEXHUYECKUX
CHCTEM "

1.1. Ycaosuoe tomuBo. [lepsuunoe ycinoBHoe ToruiBo. HedTsiHoM
skBuBaieHT. [lonstue. [TonsTue TennoTBopHO# ciocooHocTH. Kak
COOTHOCATCS TEIUIOTBOPHBIE CIIOCOOHOCTH PA3IMYHBIX BUIOB TOILIUB.
IIepeBon aHEProOpeCypCcoOB B YCIOBHOE TOILUIMBO. Y AEIBHBIN PaCcX0.l
YCIIOBHOT'O TOIUIMBA Ha IPOU3BOJICTBO TEIUIOBOI U ANEKTPUUYECKOM
SHEPIrHUH.

2. KI1J] xotnoarperara 6pyrro/HerTo. [lpuHnunuanpHas cxema
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00opyIoBaHUA,
MPUMEHSIEMOTO B
SHEpPreTHKE,
MPOMBIIIIJICHHOCTH
u Ha oOBeKTax
JKKX, GamancoBbie
COOTHOILLIEHUS ISt
aHanm3a
SHEPronoTpedIeHu
A, MIPUHIIUATIBI
paboThI
sHeprocOeperarouie
ro oOopynoBaHus,
METO/TBI yuaera
TEIIOBOM u
ANEKTPUYECKON
SHEPTUu

KOTenbHOro arperara. [IpuHuun paboTel. Buabl noteps sHepruu B
koTnax. CrocoOsl sHEprocoepexenus. Bausaue ko3 dunmenra
n30bITKa Bo3ayxa Ha KII/I. ITpoayBka kotia. Mcnonb3oBaHue TEMIOTHI
IIPOLYBOYHOM BOJBI.

3. OntuManbHOe pacipeaesieHue Harpy3Ki MeX/1y KOTJIaMu.

4. Buapl HoTeph YHEPTUU B TEIUIOBBIX ceTsX. Metonsl pacyera. CriocoOsl
IHEProcOCPeIKECHUS.

5. IloTepwu Temia ¢ MOBEPXHOCTH TpyOonpoBoaa. Kputnueckuii tuamerp
u30JALuK. [ YpaBHEHHE Terionepeaayuu (Ui INIOCKOH 1
LMJIMHIPUYECKON CTEHKH, JUIsl MHOTOCJIONHON cTeHKH). 3akoH Dypbe u
3akoH Heprorona-Puxmana. Koapuuuent rermnonepenauu u
TepMHUecKoe conpoTusieHue. [lorepu ¢ usnydyenuem. |

6. 'mapaBnuueckas pazdamaHCHPOBKA TEIJIOBOM ceTh. [IpuymHbI,
CJIEJICTBUSL.

7. Buzpl noTeps HEPruM B CyIIMIBHBIX ycTaHOBKaX. CriocoObl
sHeprocOepexenns. TeroBoi 6anaHc CymmIbHONW ycTaHOBKH. [Bce mpo
CYILIbHBIC YCTAHOBKH: 00JIACTH MPUMEHEHHUsI; polecc cymku B h-d-
Juarpamme; yIelbHbII pacXo/] CYIIUIBHOTO areHTa U yJIeIbHbINA Pacxo.
TEIUIOThI; TEOPETUYECKas U pealibHas CYLINIIKA; CYIIUIbHbIE areHTHI |
MHorocTyneHyaTas Cylka 1 pelupKyJIsSus CYIIUIbHOTO areHTa.

8. Bunbl moteps SHEPTUH B BHINIAPHBIX ycTaHOBKAX. CriocoOb!
sHeprocOepexeHus B BbIApHbIX yCTaHOBKAX. [Bce npo BeimapHbie
YCTaHOBKH: IPOLIECCHI B BHIITAPHON YCTAaHOBKE; BU/IbI TEMIIEPATYPHBIX
JIeTpeccruii; MHOTOCTYIIEHUAThIe BbIIAPHBIE YCTAHOBKU — IPUHLIUI
JeNCTBUS; MaTepUalIbHbIN U TEIJIOBOM OajaHC BHITAPHON YCTAaHOBKU;
HOJIE3HBIN U paciiojlaraeMblii epenaj TeMnepaTyp]|

9. TernoBoii Hacoc. O6acT npumeneHus. Cxema, npouecc B T-S u
l9(p)-h auarpamme, npunnun aeiicteus. Koaddunment rpanchopmarmu.
TemoBoit 6ananc. Dkceprernueckuit KI1/1. Koapduument
paboTOCIIOCOOHOCTH.

10. AT A. O6nacts npumenenus. Cxema, nporecc B h-S-nmuarpamme,
npuHIMn aeicrus. O0n1acTh NPUMEHEHUS.

11. Bunpl notepp TEMI0BOW SHEPTUM B 3JaHUSAX U COOPYKEHUAX U UX
pacuer. TemnoBoii 6anaHc 3AaHMs B TETUIBIA M XOJIOHBIN MEPUOJ TOAA.
Croco0Ob1 SHEPTOCOEPEIKEHHS B CUCTEMAaX OTOTUICHHS M BEHTHIISIIIIH.

12. Kputepun sHeprospGeKTHBHOCTH TEII000MeHHBIX anmnapaTtos. KIT/
Term1000MeHHUKa. D PexTUBHOCTH TeriooOMeHHuKa. TemnnoBoii 6asaHc.

YMeTb: NpPOBOAUTH

1.3apaua 3.3. Ouenure cokpaieHue BHIOPOCOB JUOKCHA YyIiIepoa,

OLICHKY  CTEIEHU €CJIi B pe3yJIbTaTe MPOBEICHUS YHEProcOeperaroX MEPOIPUITUN B
HETaTUBHOTO cUCTeME OTOIUICHUS PEANPUATHS, HAXOAIIErocsl B ropoe (eM TadJr. —
BIUSIHUS OOBEKTOB OTONUTEJNIbHBIN MEepUoJ N), yAaI0Ch CHU3UTD MOTPEOIEHUE TETIIOBOU
npodeccuoHaIbHO sHepruu Ha AQ. 3a7aHO TOIIMBO, UCTIONIE3YEMOE MIPEATIPUATHEM TSI
1 IeATEIbHOCTH Ha MOJIyYEHUs TEIJIOBOM SHEpruu Ha KotenbHOU. Koadduiuent nonesnoro
OKPYKaIoLIyIO nercteus kotenbHoU 7. KITJ[ nepegaun TenaoTsl Mo TEMIOBOM CETH
cpeny yTC. Y nenpHble BRIOPOCH! JUOKCHIA yIiiepoaa cocTaBisiioT mCO2.
mCO
n | AQ, TOILIUB Qup, T |2
n )
Ne | ropoa cyt | I'kan/ MIx/n | n
u o M3 (xr) c r/'m3
(kr/T)
23
0 | Upkyrck 5 0.1 ras 31 09 |09 | 1700
1 | Apxanremsc | 25 | 0.17 Ma3yT 40.3 0.7 1 0.8 | 1600
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K 0 5 9
o | Exarepundy |22 145 | oo | 108 0.8 109 11800
pr 1 4 8
3 | Acpaxam |20 014 |ra 339 |5 29 1600
4 | benropon 19 0.15 MasyT 41 2'8 2'8 2500
5 | Buitcx 2L 1013 |ras [365 |28 [09 | 1800
3 1 4
6 | Bpsuck 39 0.16 MazyT 40.1 2'7 0.9 | 2900
7 | Bmagumup gl 0.25 yroJb 194 2'7 2'9 2400
8 | Bomrorpan é7 0.22 ra3 34.4 0.8 g'g 1600
9 | Bomorma 52 0.14 MasyT 41.1 2'7 (2)'8 1600
1 30 09 |08
0 BopkyTa 6 0.28 ras 34.7 2 5 1900
1 19 0.8 | 0.9
1 Boponex 0 0.25 MasyT 40.2 4 8 2800
1 21 08 |08
5 JAmutpon 6 0.19 Ma3yT 41 4 3 1900
1 | HoBocubupc | 22 0.9
3 |k 1 0.17 yroJjb 21.7 0.9 4 2600
1 21 09 |08
4 HBanoBo 9 0.25 yToJb 23.2 3 4 1800
1 | Kanmunuarpa | 18 0.7 |09
5 | 8 0.16 ras 37.9 2 4 2300
1 21 0.7 |08
6 Kamyra 0 0.2 yToJIb 20.2 1 5 1700
1| Kampanaww |26\ 51 | 1y 37.9 07 | %9 | 2300
7 |a 5 4
1 27 0.7 |08
8 Maranan 9 0.1 MazyT 41.3 3 3 2100
1 22 0.8 | 0.8
9 KemepoBo 7 0.25 ra3 35.8 7 7 1500
2 | Apxanrenasc | 25 09 |08
o | p o> 017 | wasyr | 40.6 L5 | 2200

YMeTb: y4uTHIBATH
TIPUHITUTIBI
YCTOMYUBOIO
pa3BUTHUA npu
MPOCKTUPOBAHUH U
IKCIUTyaTaIuu
00BEKTOB
npodeccuoHaIbHO
U IeATeIbHOCTHU

1.3apaua 1.2. [Ipennpusrue 3a roJ noTpedaseT: npupoHoro rasa - I,

AIIEKTPUIECKOM dHEPTUH I, TeroBoi aHeprun Q. Onpenenure

MNPpUXOAHYIO YaCTb 3Hepr06ancha MMpEapusATUS U IIPOLUCHTHYIO JOJIHO
KaXX0ro SOHCProHOCUTCIISI B HEM.

Ne | I',-106 um3 | Qul'p, kkaa/um3 | 3, man kBT1-9 | Q, ThIc. I'kKaa
0 |11 7950 60 40
1 |96 7983 29 36
2 | 6.7 8343 67 35
3 |53 8039 61 21
4 |65 8070 10 42
5 |86 7555 36 18
6 | 104 8234 64 50
7 |64 8023 44 34
8 |65 8032 25 36
9 |55 8078 23 35
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10 | 10.9 7597 47 43
11 | 6.6 7596 47 27
12 8.8 8483 43 21
1373 7545 68 37
14 1 9.6 7743 60 49
15|59 8090 11 20
16 [ 9.9 8036 48 32
17 | 8.7 8435 66 37
18 | 5.1 8280 45 25
19 5.9 8494 55 42

YMmersb:
ONPEAENATh
3KOHOMHUIO
SHEPTreTUUYECKUX
pecypcoB npu
BHEJIpEHUS
sHeprocOeperaroly
UX MEpONPHUATHH,
OLICHUBAaTh
SKOHOMMUYECKHI

s dexr u
AKOJIOTUYECKHUE
MpPEUMYIEeCTBA OT
WX BHEAPECHUS

1.13.1 CpaBHHUTH 3aTpaThl TEIUIOBOM SHEPTHH HA PAOOTY CHCTEMBI
BEHTWISALIMK: IPAMOTOYHOM U ¢ peuupKyssanuen. [loctpouts mpoueccst
00paboTku Bo3ayxa B H-0-quarpamme BIaXKHOTO BO3IyXa.

Jano:

sTEMIIEpaTypa HapyHOTO Bo3ayxa ---—20 °C,

*BJIArOCOZICpKaHNE Hapy»KHOTo Bo3ayxa -0,5 r/kr,

sTEMIIEpaTypa Bo3ayxa B nomemieHuu +20 °C,

*pacxo] NpUTOYHOro Bo3ayxa B momemnieHue 3000 m3/4,

*TIIPOLICHT PELMPKYISILIMOHHOTO Bo3ayXa (5151 BTopoii cxembl) 30%.

TemnepaTtypy 1nogaBaemMoro B omelieHue (IpUTOYHOro) Bo3ayxa U
TEMIIepaTypy yAAIIEMOro U3 MOMEIEHHs (BBITSKHOI0) BO31yXa
IIPUHATH PAaBHOM TEMIIEPATYPE BO3yXa B IOMEUICHUU

13.2 CpaBHUTH 3aTpaThl TEIJIOBOW SHEPTUHU HA pabOTy CUCTEMBbI
BEHTUJISIIIMK: IPSIMOTOYHOM M C TEIIOOOMEHHHUKOM-YTUIH3aTOPOM.
[ToctpouTs mporecchl 00padboTkH Bo3ayxa B H-d-1uarpamme BiakHOTO
BO3/yXa.

Hamno:

sTEMIIepaTypa Hapy>KHOro Bo3ayxa ---—20 °C,
*BJIArOCOJIepKaHNe HapyX)Horo Bo3ayxa -0,5 r/kr,
sTeMIIEpaTypa Bo3ayxa B nomemnieHuu +20 °C,

*pacxo/i IpUTOYHOro Bo3ayxa B nomenienue 3000 m3/4,
*3¢ppexruBHOCTD TemmoyTunu3aTopa 70%.

Temmneparypy 1mojlaBaeMoro B nomenieHue (IpuTOYHOT0) BO3ayXa U
TEMIEPATYPY YAAIIEMOT0 U3 MOMELIEHUS (BBITSKHOIO0) BO3AyXa
IIPUHSTH PaBHOW TEMIIEpAaType BO3yXa B IOMELICHUH

2.14.1 OnpenenuTe pacyeTHYIO Harpy3Ky Ha CUCTEMY OTOIJICHUS
MOMEIIEHUS, U300paKeHHOT0 Ha pUCYHKE. CTEHBI COCTOAT U3
KUPIUYHOUN KIaaKu ToIuHON 20 cM (K03 (HUIMEHT TEeTTONMPOBOIHOCTH
0,77 Bt/(m*K)), mrykaTypku ToammHo# 3 cM (ko3 duient
tertonposoaHoct 0,84 Bt/(m-K)). Koagdunuents Temnonepenaun
JUIS TI0J1a, KPBIIIM, OKOH U JIBepH 3a/1aHbl B Tabnuue. Pacnonoxenue
3nanus — r. MockBa. TemnepaTypa B HEOTaILTMBAEMOM IOJIBAJIE paBHA 5
°C. Temneparypa BHyTpu noMenieHus pasHa 22 °C. CymmapHast
MOIIIHOCTh YCTaHOBJIEHHOr0 000pyaoBanus 7 kKBT. OxkHa UMEIOT
pasmepsl 1,5x2 M, aseps — 0,8x1,8 M. B momenienun naxoaurcs 5
YEJIOBEK, BHITIOJHSIOIINX JIETKYIO PaboTYy.

Onenure 3Heprocoeperaroniii 3pGexT npu yTenjaeHuu CTeH
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CTPOUTEILHBIM BOMJIIOKOM TOJIIIUHON 6 cM (KoadpurmeHT
teronpoBoaHoctu 0,05 Bt/(Mm-K)) u danepoit TonmuHoii 2 cMm
(koo dunment termonpoBogHocTH 0,015 B1/(M-K)).

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HAHUS: CTYICHT MPOJIEMOHCTPUPOBAT 3HAHKE OCHOBHBIX
oTpe/ie/ICHU , KPUTEPUEB OLICHKH YHEProd(H(PEKTUBHOCTH U METOJOB UX pacyera. CTYIACHT He
UMEET 3a/I0JDKEHHOCTEH 10 MEPOTIPUSATUSIM TEKYIIETO KOHTPOJIS, MOKET MPOJAEMOHCTPUPOBATH U
OO0BSACHUTH XOJI PEIICHUS 3a/1a4, pa300PaHHBIX HA MPAKTHYCCKHUX 3aHATUAX B TCUCHHE CEMECTpa

Ouyenka: 4
Onucanue xapakmepucmuxu 8bINOJIHeHUS 3HAHUSL: CTYICHT MPOJIEMOHCTPUPOBAJ 3HAHKE OCHOBHBIX
oTpe/IcNIeHUH, KPUTEPUEB OLIEHKH YHEProd(H(PEKTUBHOCTH U METOJOB UX pacyera. CTYACHT He
UMEeT 3a/I0JDKEHHOCTEH 110 MEPOIIPUATHAM TEKYILEro KOHTPOJIS, MOKET IPOJAEMOHCTPUPOBATh U
OOBSICHUTH XOJT PEIICHUS 3a/1a4, pa300paHHBIX HA MPAKTHYECKUX 3aHATHSAX B TeUeHUE cemecTpa. Ho
IIPH ATOM JIOITYCKAeT HE3HAUNTEIIbHBIC JIOTHYECKUE ONTHOKU

Oyenka: 3
Onucanue xapakmepucmuku 6bINOJIHEHUsI 3HAHUsL: CTYICHT B LIEJIOM IPOJIEMOHCTPUPOBAII 3HAHHE
OCHOBHBIX OIPEICIICHUI, KPUTEPUCB OIICHKH SHEProdPPEKTUBHOCTH U METOJIOB HX pacueTa.
CTYJIEHT HE UMEET 3aI0JDKEHHOCTEH 10 MEPOITPUATHIM TEKYIIETO KOHTPOJIS, MOYKET
POJIEMOHCTPUPOBATEH M OOBSCHUTD XOJ1 PEIICHHUS 3a71a4, pa300paHHBIX HA MPAKTUYCCKUX 3aHSITHIX
B TeyeHue cemecTpa. Ho mpu 5TOM J10MycKaeT 3HaYNTEIbHbBIC U JTaKe rpyObIe OMIMOKH B
pa3mMepHOCTAX U HopMyTax, HO MOKET CAMOCTOSITEIIbHO UCIIPABUTh UX B XOJI€ OTBETA

Oyenka: 2
Onucanue xapakxmepucmuxu bINOJIHeHUs. 3HAHUs: CTYJACHT HEe CMOT TPOJIEMOHCTPUPOBATH
pCILICHHBIC B TEYCHUE CEMECTpa 3aJIa4M. CTY/ICHT B 1I€JIOM HE IPOJAEMOHCTPUPOBAJ 3HAHUE
OCHOBHBIX OIpEICIICHUH, KPUTEPHUEB OIEHKH YHEProd(h(HEeKTUBHOCTH U METOJIOB UX pacyera, He
CyMen OOBSICHUTH XOJI PEIIeHUs 3aa4, JOMyCTUI IPU 3TOM TpyObIe OMIMOKH, KOTOPBIE HE CMOT
WCIIPABUTH B X0J1¢ 0TBeTa. CTYIEHT MMEET TEKYIIHE 33 I0JDKEHHOCTH
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
8 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

[Ipumep sK3aMEHAIIIOHHOTO OUieTa:
BUWIET 1

YcnosHoe TorBo. HedTsHo# sxBUBasieHT. [lepBuyHOE YCIOBHOE TOILIMBO.
ABTOHOMHBIE UCTOYHUKH dHEPruu. VX BUAbI, NPEUMYIIECTBA U HEJOCTATKHU.
Korenepanus u Tpurenepanusi.

BUJIET 2

MHpOBOﬁ SHGPFCTI/IHGCKI/Iﬁ 68.J18.HC, TCHACHI WU €TI0 U3MCHCHU .

KII/I xoTenbHO# ycTaHOBKH. OCHOBHBIE SHEProcOeperaroIye MEpONpUsATUS AJIs HapOBBIX

u BOI[OFprIHBIX KOTJIOB B IIPOHU3BOACTBCHHBIX KOTCIbHBIX.

BUJIET 3

OCHOBHBIE IIPUYUHBI H€O6XO,Z[I/IMOCTI/I Sq)(beKTI/IBHOFO HCIIOJIb30BAHUA SHCPIrUUu B Poccum.

OHeprerudeckuil 0ananc Poccuu v nepcrnekTUBbI €ro U3MEHEHUS.

Merton pairuoOHaJIbHOI'O PACIIPCACICHHA TEIIJIOBOM Harpys3kKku MEKAy KOoTjoarperaraMu B

IIPOU3BOJCTBEHHON KOTEJIBHOM.

[Tpumep 3K3aMeHallMOHHON 3a7auu:

Ha npennpusitun 1 vyxn TOL] u TexHonoruu notpedisiercst 10 ThiCSY TOHH B IOJ Ma3yTa,
TEIUIOTBOPHAs CIIOCOOHOCTH KoToporo 9500 kkan/kr, 810”3 T/rox U3 KOTOPBIX HCIIOJIB3YETCS
Ha TOLI 15 BeIpaObOTKHM AJIEKTPO3HEPIUHU U Tema. M3BecTHo, uto Ha TOL] BeipabaThiBaeTcs
10-10”3 I'kan/rox TerioBoi sHepruu npu bt = 38 kr y.1/I'J[k. Y AenbHbIH pacxof yCIOBHOTO
TOIUTMBA Ha BBIPAOOTKY 3eKTpodHeprun bD = 345 r y.1/kBt-u. 13 sHEprocucTeMsl
npeanpustie norpednser 1 muH. kBt u/roa. Onpeaenure KOJINYECTBO BbIpabaThIBAEMOM Ha

TOL anekTpo3HEepruu u odIIKe 3aTpaThl FHEPTUHU HA TPEINPUITHU B T Y.T.

IIpoueaypa nposenenust

K »sKk3aMeHy 10MyCcKaroTCs CTY/I€HTHI, BBIIOJIHUBILNE BCE TEKYIINE KOHTPOJIbHBIE MEPOIIPUATHS Ha
OLIEHKY HEe HHXe «YJOBIETBOPHUTEIBbHO». DK3aMeH MPOBOJUTCS B YCTHOH (opme mo Ouieram B
BU/JIE MIOJTOTOBKHU M M3JI0KEHUS Pa3BepHYTOro oTBera. TekcT 3aiaun npuiaraercs k Ousnery. Bpems
Ha BBIMOJHEHUE SK3aMEHAIIMOHHOTO 33/1aHUS/TIOrOTOBKY 0TBeTa — 60 MUHYT. DK3aMEHAIMOHHOE
3aJJaHH€ BBIOMPAETCS CTYIEHTOM CIIydailHbIM 00pa30M U COCTOUT M3 Ouiera ¢ AByMsl BOIIPOCAMH I10
TEOPHH JMCLUUIUIMHBI, MPEANOaralouMMU pPa3BepHYTHI OTBET ¢ HEOOXOJUMBIMH MUCHMEHHBIMU
MOSICHEHUSIMU (CXeMbI U (OPMYJIbI), U IPAKTUUECKOTO 3aJ]aHusl B BUE 3a/1a4l. DK3aMEHATOp TakKe

MOKCT 3a1aTb HECKOJILKO JOTIOJIHUTCIIBHBIX BOIIPOCOB 110 IPOTpaMME 5K3aMCHaA.
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I Ilepeuens Kkomnemenyuil/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuusi/Muaukarop: YK-8(Komnerenius)

Bomnpocel, 3axanus

1.IlpumepHble TUIIBI 3K3aMEHAIIMOHHBIX 3a/a4:

1. Onpenenutb NOTPEOHOCTH MPEINPUATHS B YCIIOBHOM TOIUIMBE M IEPBUYHOM YCIIOBHOM
TOILIUBE.

2. OnpenenuTh NPUXOAHYIO YacTh dHEprobdataHca MPeANPUSLTHS B YCIOBHOM TOIUTHBE.

3. Onpenenuts (hakTHUECKOE MOTPEOICHHUE MPEANPUITHEM YCIOBHOTO TOIUINBA, €CJIM U3BECTEH
IUIaH 110 TOTPEOJICHUIO Pa3IMYHBIX BUJIOB TOIUIMBA U SHEPTOHOCUTENEH M OTKIIOHEHHE OT HETO.
4. Bo CKOJIBKO pa3 U3BMEHHUTCS PACXO/]l YCIOBHOTO TOILIMBA, MOTPEOISIEMOr0 CUCTEMOM, IpU
n3Menenuu KIII ornenbHOro €€ anemenra.

5. Onpenenutb 3KOHOMHUIO TEIUIA B TEIUIOBBIX CETSAX IPU HAHECEHUH Ha HUX W30JISLHUU.

6. OnpenenuThb MOTEpU FHEPTUU B TEIUIOBBIX CETIX 3a CUET U3JIYYEHUS U KOHBEKIIHU.

7. Onpenenutb KpUTHUYECKUN AUAMETP U30JIALIUH.

8. OnpenennuTs 5KOHOMUIO TomMBa pu yBesnndeHUuH KITJ[ npoMbliieHHONH KOTEIbHOM.

9. Onpenenuth COKpalleHue BEIOPOCOB NUOKCUIA yraepoa npu yBenuuenun KI1J]
KOTJIoarperara.

10. Onpenenuts KII/] koTmoarperata OpyTTo U HETTO MO MPSAMOMY M 0OpaTHOMY OanaHCy.
11. OnpenenuTs 3KOHOMUIO YCIOBHOI'O TOILIMBA IIPU UCIIOJIb30BAHUHU TEIJIOBOTO HACOCA IS
OTOILICHUS BMECTO KOTEJIbHOM.

12. OnpenenuTs 3JKOHOMUIO TEIUIA U IIapa IPU MOI0TPEBE UCXOAHOIO PACTBOPA HA BXOJE B
BBINIAPHYIO yCcTaHOBKY. [loorpeB ocyiecTBiseTcsl KOHASHCATOM IFPEIOLIEro napa uiu
BTOPUYHBIM IIAPOM.

13. Onpenenuths S3KOHOMUIO TEILIA TP MOJIOTPEBE IPUTOUYHOIO BO3/4yXa B PEKYIepaTUBHOM
YTUIIM3ATOPE TEIUIOTHI BBITSDKHOTO BO3AYXA.

MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

vk wN e

o

10.
11.
12.
13.
14.

1.

KaKoBa TensioTBOpHas cnocobHOCTb YCIOBHOMO TON/INMBA?

Kakoe TonnnBo ABnseTca Hanbonee AOPOrMM C TOUKM 3pEHMA 3aTPaT NePBUYHOTO TONANBA?
KaKue BMAbl TON/IMBHO-3HEPTETUUYECKMX PECYPCOB OTHOCATCA K Npomn3BeseHHbIm TIP?

KaKue BMAbl TONJIMBHO-9HEPIETUYECKMX PECYPCOB OTHOCATCA K BTOPUYHBIM roptodmm TIP?

Kakue nokasatenn u3 nepeuyncieHHbix HUxe HE oTHOCATCA K TepMOgMHAMUYECKMM NOKa3aTenam
3HepreTnyeckom appeKTUBHOCTU?

Y10 NOHMMaeTCA NoL NOHATUEM K3HEProeMKOCTb BHYTPEHHErO BasIOBOr0O NPOAYKTa»?

KaKoW nokasaTtesib SHePreTMyYecKoit 3PpPeKTMBHOCTM OTHOCUTCS K TEXHUYECKMM MOKa3aTenam
3HepreTnyeckom appeKTUBHOCTU?

K BTOPUYHBIM rOpHOYMM SHEPreTUYECKMM Pecypcam OTHOCUTCA:

MpupoaHbIv ra3 60/blle BCEFO COAEPKUT

B 4yem oT/aMuMe BbiCLIEN TENNOTbI CFOPAHMA TOMIMBA OT HU3LLEN TENNOTbl CropaHuA Tonanea?
BbibepuTe BCce BEPHbIE CXEMbI MAPOTYPOUHHBIX YCTAHOBOK M3 TabauLbl.

IneKTpUYEeCcKnin KoapPUUMEHT NONE3HOTO AEACTBUA NAPOTYPOUHHbBIX 3NEKTPOCTaHLMIA COCTaBAseT
KoadpduumeHT nonesHoro AercTeuA rasoTypOoUHHbIX YCTAHOBOK COCTaBAAET

C yem cBA3aHbl NOTEPU SHEPTUN NPU TPAHCNOPTUPOBKE TEMIOHOCUTENSA OT UCTOYHMKA [0
nortpeburtena?

10. Onpenenure roI0ByI0 SJKOHOMUIO ToIUIMBa npu nosbiieHuu KIIJ[ npomblinuieHHOM
kotenpHOU. TermmonponsBoautensHocTs — 300 I'JIk/4, TOI0BOE YMCIIO YaCOB UCIIOJIH30BAHUS —
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4100 4., rormuBo — npupoaHbli ra3 (Qpu = 33,7 MIx/am”3), cpenneronosoii KI1/1 0,55. B
pesynbTaTe 3Heprocoeperaronux mepornpusatuii KITJ[ korensHO#M ycTaHOBKY OBBICHIICS JI0
0,6. Onpenenure ynenbHbIE 3aTpaThl ra3a Ha BeipaboTky 1 I'JIx Tera.
OTtBeTsI:
1. 7000 xkai/kr 7000 xkan/am”3 10000 xkan/kr 10000 kkan/am”3 7000 M Ix/xr 7000
Mx/am”3 10000 MIx/xr 10000 MJx/EM”3 2. yrojib Ma3yT NPUPOIHBIN Ta3 HEDTh TOPP
cianubl 3. 'optoune u remnossie TOP TOP n30pITouHOr0 NaBneHus JiaeKTpuyecKas u
temioBas sHeprus 4. Jlomennsiit ra3 [Ipupoansiii ra3 JIpimoBeie ra3bl 5. KITJ[ TemioBsix cereit
D¢ dexkTrBHOCT TEIIOOOMEHHHKA Y IeNIbHBIE TIOTEPU SHEPTUH B cucteme 6. OTHOIIEHHE
3aTpauyeHHON B CTpaHe SHEPruu, BRIPAXKEHHOI B TOHHAX YCIOBHOIO TOIUIMBA, K BHYTPEHHEMY
BaJIOBOMY IMPOAYKTY, BbipaxkeHHOMY B aosutapax CIIIA CoBokyrHas CTOUMOCTh BCEX
KOHEYHBIX TOBapOB U YCIYT FOCYAapCTBa MPOU3BEICHHBIX 3a roJ OTHOIIEHHE KOJIMYeCTBa
IIEPBUYHBIX SHEPrOPECYPCOB, IPOU3BOJUMBIX B CTPAHE, K KOJIMYECTBY IHEPIOPECYPCOB,
noTpedIIieMbIX ATON cTpaHoi OTHOIIEHHE 3aTPauYeHHON B CTPAaHE AJIEKTPOIHEPTUHU K
BHYTPEHHEMY BaJIOBOMY IPOAYKTY, BbIpaskeHHOMY B posutapax CILA 7. ITonnslit
sHepreruueckuid KIIJ{ npeanpusarus TexHonornyeckoe TOMBHOE Yucio [omns 3arpar
NPEINPUSATHS HAa SHEPTETHYECKHE PECYPChI B c€0eCTOMMOCTH NpoayKuuu 8. KoKcoBBIii ra3
Kokc Cnanupl 9. [Iponan byran Metan 10. Equnune usmepenust KoianuecTBo TemioTsl,
KOTOpOE 3aTpauMBaeTCs Ha UCIIApEHUE BOJIbI, cojiepikalleiicss B TorunBe KonnuecTBo sHepruu,
KOTOpOE 3aTpaunBaeTCs Ha TpaHCIOPTUPOBKY ToruBa 11. [Ipunaraercs Tabnuia co cxemamu.
Hano BeiOpaTh Bce BepHble cxeMbl. Cpenu cxeM ecTh HenpaBmibHbIe. 12. 46 —48% 30 — 35%
80 —94% 35 —43% 1o 35% 36 —40% no 50% 13. 46 — 48% 30 — 35% 80 — 94% 35 — 43% no
70% 80 — 99% mo 50% 14. ¢ MEXaHUYECKUM M XUMUYECCKHM HEJI0’)KOTaMHU C KOHBEKITUEH H
U3ITy4YEeHUEM Ha MTOBEPXHOCTU TPYOOIPOBOAA C TEIUIONPOBOAHOCTHIO TPYHTA C YTEUKAMHU
TEIJIOHOCUTEIS C TUAPABINYECKON pa30aJaHCUPOBKOMN TEIIOBOM ceTH ¢ PU3NUYECKON
TEIUIOTOM IIUTAKOB € yXOIAUIMMU razamu 15. J{ns pernenust 3a1a4i HEOOXOAUMO BBIPA3UTh
pacxon TorumBa, uenoas3ys nonsartue KIIJ[ kotma.
Bepusriit otet: 1. 7000 kkan/Kr 2. npupOAHBIA ra3 3. a1eKTpuuecKas 1 TeIuIoBasi SHEpIrHsl
4. noMeHHBbIN Ta3 5. Y aenbpHbIe TOTEPH SHEPTHH B cucTeMe. 6. OTHOIIIEHHE 3aTpauyeHHON B
CTpaHe HEPI'HH, BEIPAXEHHOW B TOHHAX YCJIIOBHOT'O TOIUIMBA, K BHYTPEHHEMY BaJIOBOMY
MPOJYKTY, BeIpaxkeHHOMY B fojutapax CIHIA. 7. TexHomornyeckoe TOMIIMBHOE YUCIIO 8.
Koxkcossrii raz 9. Meran 10. KonnuecTBo TEMIO0ThI, KOTOPOE 3aTPavyMBaETCs HA UCIIApEHUE
BOJIBI, coziepxarnelics B Toruuee 11. 6, 1,3, m 12. 35 —-43% 13. 30 —35% 14. ¢
KOHBEKIMEH U U3JIydeHHEeM Ha MMOBEPXHOCTH TPYOONPOBOa € TEMIOMPOBOIHOCTHIO
IPYHTa C yT€YKaMHU TEIUIOHOCUTENS C THAPABIMUECKO pa30aaaHCUPOBKOI TEIJIOBOW CETH
15. OtBet: DxoHOMUS TomIUBa cocTaBUT S5 530 Thic. HM”3 ra3a wiu 6 354 T y.T. B TOA;
yaenpHbIe 3aTpaThl Ha BeIpaboTKy 1 I'JIx TernoTel cocrasst 56,8 kr y.1./T' Ik unu 46,5
HM”" 3/ Ik

2. Komnerenuuss/Mugukarop: NJ-1nk1 CiocobeH ucmoap30BaTh HOPMATUBHYIO JJOKYMEHTAIUIO
npu pa3paboTke 00BEKTOB TEIJIOIHEPTETUKU U TETNIOTEXHUKU

Bomnpocsl, 3aganus
1.Bonpochl K 3K3aMeHy N0 Kypcy «JHeprocdepe:xeHune B TelJIOIHEPreTHKe U

TeNJIOTeXHOJIOTHUAX»:
1. OcHOBHBbIE BHIbl JHEPTE€TUYECKUX PECYpPCOB. TEeIIOTBOpHAs CIOCOOHOCTh Pa3IUUYHbBIX
BUJIOB TOIUIMBA.

2. Ycnosaoe TornBo. HedsiHoit sxBuBanent. [lepBuuHoe ycI0BHOE TOIIITUBO.

3. MupoBoii sHepreTuYecKuii 6anaHc, TeHIEHIIMN €r0 U3MEHEHHS.

4. OcHOBHbIE TPUYNHBI HEOOXOJUMOCTH 3PPEKTUBHOTO HCIOIb30BAHUS SHEPTUHU B

Poccun. 9HepFeTquCKI/Iﬁ Oananc Poccuu n MNEPCHCKTUBLI €TI0 U3MCHCHU .
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5. CBs3b 3(h(heKTUBHOTO UCTIOIBb30BAHUS TOTTUBHO-IHEPT€TUUECKUX PECYPCOB U
COCTOSTHUSI OKPY’KAIOLIEH CPEIbI.

6. DHEpProeMKOCTbh BHYTPEHHEI'O BaJIOBOIO IPOAYKTA. [IpMunHBI BEICOKOTO YAE€IBHOTO
notpebienus suepruu B Poccun.

7. [Tonsatue notennmana sueprocoepesxkenusi. [lorenuman sneprocoepexenus B Poccun u
YT €ro peanu3anuu

8. @OyHKIMOHAIbHAS CXEMa SHEPreTUKU CcTpaHbl. [IpHopuTeTHOCTD 3HEpProcoepexeHus y
notpedureneit TOP.

9. OcHoBHbIE KpUTepUH F3PPEKTUBHOCTH Uconb3oBanuss TOP. VX Buabl u kpaTkas
XapaKTepUCTHKA.

10. TepmoauHaMudeckre KpUTepuu 3PGEKTUBHOCTH UCTIOIH30BAHUS SHEPTHH.

Kpurepun ocHOBaHHbIE Ha IEPBOM U BTOPOM 3aKOHE TEPMOJMHAMUKH.

11. Texuuueckue (HaTypaibHbIC) OKa3aTean 3(P(HEKTUBHOCTH HCIIOIB30BaHUS YHEPTUH.
OKOHOMUYECKHE KPUTEPHH.

12. HopmupoBaHHe pacxojia TOIUTMBHO-3HEPTeTHYECKHX PECYypCcOB. BHabIl HOPM M METOIbI
ux pa3paborku. HopmupoBanue norpelieHus TeIioThl B 30aHUAX.

13. Bunei ternosbix anextpuueckux craniuil. Mx KI1/1. Crioco6s! noBblIIeHNs
sHepreTrudeckoit apdexruBoct TOC.

14. ABTOHOMHBIE HCTOYHHUKH YHEPrUu. VX BUIIBI, IPEUMYIIECTBA H HEAOCTATKH.
Korenepanus u Tpurenepanus.

15. KII/I xoTenbHOI ycTaHOBKH. OCHOBHBIE YHEProcOEperaroIie MeporpusTHs 11
HapOBBIX U BOJOTPEHHBIX KOTJIOB B IPOU3BOJICTBEHHBIX KOTEJIbHBIX.

16.  Metoxa panMOHATBLHOTO pacHpeAeTICHHS TETIOBON HATPY3KU MEXKIY KOTIIoarperaTaMu B
IIPOU3BOJCTBEHHON KOTEJIBHOM.

17.  Tennossle cetu. X BUIIBI M OCHOBHBIE A5IeMeHTHI. OCHOBHBIC BUIBI IIOTEPh SHEPTUH U
PECYpPCOB B TEILUIOBBIX CETSX.

18.  Ilorepu sHepruu ¢ MOBEPXHOCTH N30JIMPOBAHHBIX U HEU30JIMPOBAHHBIX
TpyOOnpoBO0B. Mephl O UX COKpAIEHUIO.

19.  Pacder nmoTepp PHEPTUU C MOBEPXHOCTH TPYOOIIPOBOIOB MPH PA3THMYHBIX BHIAX UX
HPOKJIAIKH.

20.  TloTtepu sHEprUM U PECypCOB C YTE€UKaMH TETUIOHOCUTENS B TETUIOBBIX CETSAX. 3aTPaThl
SHEPIUH, CBSI3aHHBIE C MepeKaunBaHNEM TEINIOHOCUTEINS B TEIUIOBBIX CETSIX. Mepbl 1o UX
COKpAILEHUIO.

21.  TloTtepu sHepruu, CBI3aHHbIE C HAPYILIEHNEM TEIIOBBIX U THAPABIMYECKHX PEXUMOB
TEIJIOBBIX ceTel. Mephl 0 UX COKPAICHUIO.

22.  OcHOBHbIE BUJIbI SHEpPTreTHUECKUX OanaHcoB. X Ha3HaueHue. ICTOUHUKHN UX
COCTaBJICHUS.

23. DOHepreTuyeckuii 6aJaHc peruoHa. XapakTepucTHKa €ro OCHOBHBIX COCTABIISIOIINX.
24. OHeprerudeckuil 0anaHc MPOMBIIIJIEHHOTO MPEANPUATHS. XapaKTepUCTUKA €ro

OCHOBHBIX COCTABJIAIOIIUX. PacnpeﬂeneHI/Ie OCHOBHBIX ITOTOKOB HOTpe6JIHeMOI>'I 9HCPTIHUU Ha
IMPOMBIINIJICHHOM IPCATIPHUATHUH.

25. DHeprerudeckuil 6ananc 31anus. ETo oCHOBHBIE OCTaBIISIONIHE.

26. BropuuHnble sHEepreTuueckue pecypebl. X BUABI M KpaTKasi XapaKTepUCTHKA.

27. Meroas! ucnonb3oBanue TeraoBeix BOP. PereneparrBHoe 1 BHENIHEE UCTIOIb30BaHUE
TermnoTel BOP.

28. Bropuunsbie sHEpreTHYecKHe pecypchl H30BITOUHOTO aBIeHUs. MeToIbl HX
HCITOJIF30BaHUS.

29. BricokoTeMiiepaTypHble TEIIIOTEXHOIOTUYECKUE YCTaHOBKU. O0IacT UX MPUMEHEHHUS.
MeTtoapl SHEProcOepeKEHUS B BRLICOKOTEMITEPATYPHBIX YCTAHOBKAX.

30. TemoBoii 0anaHc BEICOKOTEMIIEPATYPHOU TETIOTEXHOIOTUYECKON YCTAaHOBKH.

Buemuee u PEr€HEPaTUBHOC UCITIOJIB30BAHUE BTOPUYHEBIX SHEPIECTHYCCKUX PECYPCOB B
BBICOKOTCMIICPATYPHBIX YCTaHOBKAX.
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31. TemnnoBbie Hacockl. VX Ha3HaueHue U npuHOUn aeicteust. Koaddumuent
TpaHcdopmannu. VICTOYHUKN HU3KOTIOTEHIIMAIBHON TETUIOTHI 11t uX paboTsl. Obmactn

IMPUMCHCHUA.

32.  HwuskoreMmepaTypHbIE TEIUIOTEXHOJIOTHYECKHE YCTAHOBKH. JHEProcOeperaronmx
MCPONPUATHA B HUBKOTCMIICPATYPHBIX TCXHOJOTHYCCKUX YCTAHOBKAX.

33.  OcHOBHBIE MOTEPH TEIUIOTHI 3aHueM. [IyTH yMEHBIIEHUS TEIUIOBBIX MOTeph. CIIocOOBI
HHEProcOEepeKeHUs B 3JaHUSX.

34,  CnocoObl CHU)KEHUS HArPY3KH HAa CUCTEMY OTOTUICHUS 3/1aHusl.

35. DHeprocOepekeHUE B CUCTEMAaX BEHTIIIALUY U KOHAUIIMOHUPOBAHUA. PerpKynsusi.

Hcmonp30BaHne TEMIOTHI BCHTUIIALIMOHHBIX BBI6pOCOB IIpU IMOMOIIHN PEKYIICPATUBHBIX 1
PCreHCPaTUBHBIX TEIIOOOMEHHHMKOB M TEIUIOBBIX HACOCOB.

36. VY4eT sHepreTHYeCKuX pecypcoB, ero Buabl. CriocoObl yueTa pa3audHbiX BU10B TOP.
37. VYuer ternoBoit 3Heprun. IIpubopsl yuera. YueT TennoBoi SJHEPTUU B OTKPBITHIX U
3aKpBITHIX CUCTEMaX TEIIOCHAOKEHUS.

38. DHepreTuyeckre 00CIe[0BaHus MPOMBIIUICHHBIX Npeanpuatuii. Ix BusI e,
OCHOBHBIE JTallbl.

39. DHepreTuyecKkuil macrnopT NOTPEOUTENS FHEPTOPECYPCOB. DHEPreTHUECKAs]
JeKIapanus.

40. DHEProcepBUCHBIC KOHTPAKTHI

Matepuanbl /151 IPOBEPKH OCTATOYHbIX 3HAHUM

vk wh e

o

10.
11.
12.
13.
14.

1.

KaKoBa TennoTBOpHasA cnocobHOCTb YCAOBHOMO TONAUBA?

Kakoe Tonaneo aeaseTca Hanbosiee JOPOrMM C TOUKM 3pEHUSA 3aTpaT NepPBUYHOIO TONAMBa?
KaKue BMAbl TONIMBHO-3HEPTETUUYECKMX PECYPCOB OTHOCATCA K Npomn3BeseHHbIm TIP?

Kakune Buabl TONJIMBHO-3HEPTETUYECKUX PECYPCOB OTHOCATCA K BTOPMUUYHbIM roptoumm TIP?

Kakue nokasaTtenn u3 nepeuyncieHHblx HUxe HE oTHOCATCA K TepMOgMHAMUYECKMM NOKa3aTenam
3HepreTnyeckom appeKTUBHOCTU?

Y10 NOHMMaeTCA NoL NOHATUEM K3HEProeMKOCTb BHYTPEHHErO BasIOBOro NPOAYKTa»?

KaKoW nokasaTtesib SHePreTMyYecKoit 3PpPeKTUBHOCTM OTHOCUTCS K TEXHUYECKMM NOKa3aTeNam
3HepreTnyeckom appeKTUBHOCTU?

K BTOPUYHbBIM FOPIOYMM SHEPFETUYECKMM pPecypcam OTHOCUTCS:

MpupoaHbIv ra3 60/blle BCEFO COAEPKUT

B yem oT/MuMe BbiCLIEN TEMNNOTbI CFOPaHMA TONIMBA OT HU3LLEM Tena0Tbl CrOPaHUA TONINBA?
BbibepuTe BCe BepHble CxeMbl NapoTyPOMHHbIX YCTAHOBOK M3 TabanLbl.

IneKTpUYEeCcKNin KoapPUUMEHT NONE3HOTO AEUCTBUA NAPOTYPOUHHDBIX 3NEKTPOCTaHLMI COCTaBAseT
KoaddpnumeHT nonesHoro AeincTema rasoTypOUHHbIX YCTaHOBOK COCTaBAAET

C yem cBA3aHbl NOTEPU SHEPTUN NPU TPAHCNOPTUPOBKE TEMNOHOCUTENA OT UCTOYHMKA A0
nortpeburtena?

10. Onpenenute rogoBy0 3KOHOMUIO TomMBa npu noseiieHnH KIT/[ npoMsblneHHon
kotenpHOM. TermmonponsBoautenbHOcTh — 300 I'JIk/4, TOI0BOE YMCII0 YaCOB UCTIOJIH30BAHUS —
4100 4., TormuBo — mpupoaHskIii ra3 (Qpu = 33,7 MIx/um”"3), cpenneronosoii KI1J] 0,55. B
pesynbTaTe 2Heprocoeperaronux mepornpusatuii KI1J] kotensHO# ycTaHOBKY TOBBICHIICS JI0
0,6. Onpenenute ynenbHbIEe 3aTpaThl ra3a Ha BeIpaboTky 1 I'/Ix Temmna.

OTtBeTHI:
1. 7000 xkan/kr 7000 kxkan/am”3 10000 kkxan/xkr 10000 kkan/am”3 7000 M/ Tx/xr 7000
M/Lx/aM”3 10000 MDx/xr 10000 MJIx/HM”3 2. yroias Ma3yT IpUpOIHbI ra3 HedTh Topdh
cianipl 3. loproune u teruioBeie TOP TOP n30biTounoro gapneHus DneKkTpudeckas u
temioBas sHeprus 4. Jlomennsiil ra3 [Ipupoansiii raz J{pimossie rasel 5. KII/] TermmoBsix cerei
D¢ dexTrBHOCT TEMI00OMEHHMKA Y JIeTbHBIE IOTEPH dHEPTHH B cucteMe 6. OTHOIIeHHE
3aTpadyeHHON B CTpaHe SHEPruu, BBIPAXKEHHOI B TOHHAX YCIOBHOIO TOIUIMBA, K BHYTPEHHEMY

25



BaJIOBOMY IIPOJYKTY, BbIpaxkeHHOMY B osinapax CIIIA CoBokynHasi CTOMMOCTB BCEX
KOHEYHBIX TOBapOB U YCIYT TOCYAapCcTBa MPOU3BeIeHHbIX 3a 1o OTHOIIEHHE KOJIHYeCcTBa
IIEPBUYHBIX SHEPrOPECYPCOB, IPOU3BOJUMBIX B CTPAHE, K KOJIMYECTBY IHEPIOPECYPCOB,
noTpedIIsieMbIX ATON cTpaHoi OTHOIIEHHE 3aTPAaueHHOM B CTpaHe AIEKTPOIHEPTUH K
BHYTPEHHEMY BaJIOBOMY IPOAYKTY, BbipaskeHHOMY B posutapax CILA 7. ITonnslit
suepreruueckuid KIIJ npeanpusarus TexHonornyeckoe TOMBHOE Yucio [omns 3aTpar
NPEINPUSATHS HAa SHEPTETUYECKHE PECYPChl B ce0eCTOMMOCTH NpoayKuuu 8. KokcoBslii ra3
Koxkc Cnanupl 9. Ilponnan byran Mertan 10. Eqununiisl uamepenus KonnuecTBo TEIOTHI,
KOTOpOE 3aTpauMBacTCs Ha UCIIapEeHUE BOJIbl, cojeprkalieiics B Torumbe KoauuecTBo 3Hepruy,
KOTOpOE 3aTpauuBaeTCs Ha TpaHCIOPTUPOBKY ToruBa 11. [Ipunaraercs tabnuna co cxemamu.
Hano Be1OpaTh Bce BepHbIe cxeMbl. Cpenn cxem ecTh HenpaBmibHbIe. 12. 46 — 48% 30 — 35%
80 —94% 35 —43% 1o 35% 36 —40% 10 50% 13. 46 — 48% 30 — 35% 80 — 94% 35 —43% 1o
70% 80 — 99% mo 50% 14. ¢ MEXaHUYECKUM ¥ XUMUYECKHM HEJ0KOTaMU C KOHBEKITUEH U
U3ITy4YEHUEM Ha MTOBEPXHOCTU TPYOOIIPOBOA € TEIUIONPOBOAHOCTHIO IPYHTA C yTEUKaMU
TETUIOHOCHUTEJIS ¢ THUAPABIMYECKON pa30aaHCUPOBKOM TEIIOBOU CeTH C (prusnuecKon
TEIUIOTOM [IUTAKOB € yXOIAUIMMU razamu 15. J{ns pernenus 3a1a4u HEOOXOAUMO BBIPA3UTh
pacxon TorumBa, uenoas3ys nonsrtue KIIJ[ koria.
Bepnsriii otBeT: 1. 7000 KKkaJI/KT 2. IPUPOAHBIN Ta3 3. SJEKTPUUYECKAs U TEIJIOBAsK SHEPTHUS
4. noMeHHbIN Ta3 5. Y aenbHbIe TOTEPH SHEPTUH B cucTeme. 6. OTHOIIEHHE 3aTPaueHHON B
CTpaHe YHEepPIr'vH, BEIPAKEHHOW B TOHHAX YCJIOBHOTO TOIUIMBA, K BHYTPEHHEMY BaJIOBOMY
IIPOJYKTY, BelpaxkeHHOMY B fojutapax CHIA. 7. TexHomornyeckoe TOIIIMBHOE YUCIIO 8.
KoxcoBpiii raz 9. Mertan 10. KonnuecTBo TEMI0THI, KOTOPOE 3aTPauyUBaAETCA HA UCIIAPEHUE
BOJIBI, coiepxarnerics B Toruuse 11. 6, 1,3, m 12. 35 —-43% 13. 30 —35% 14. ¢
KOHBEKIIMEH U U3Ty4eHHEeM Ha TOBEPXHOCTU TPYOOIIPOBOA C TEIIONPOBOAHOCTHIO
IPYHTa € yT€YKaMU TEIIOHOCUTENSI C THIPaBIMUECKOl pa30aiaHCUPOBKO TEIJIOBOM CETH
15. OTBet: DxoHOMMUS TOIIMBA cocTaBUT S5 530 Thic. HM”3 Ta3a wnu 6 354 T y.T. B rOA;
yIenbHbIe 3aTpaThl Ha BBIpaOoTKy 1 I'JIxk TermnoTel coctaBst 56,8 kr y.1./I'J[x umu 46,5
HM” 3/ Ik

3. Komnerenuus/Muaukarop: 1/1-2nk-1 [Ipuaumaer ygactue B pa3paboTKe IPUHITUITHAIBHBIX
cXeM M 000py10BaHUs 1Jis1 OOBEKTOB TEIJIOPHEPTETUKU U TEIUIOTEXHUKH

Bomnpocel, 3axanus
1.IlpumepHbIe TUIBI SK3aMEHALMOHHBIX 3a/1a4:

1. Onpenenuth NOTPEOHOCTH MPEANPUITHS B YCIIOBHOM TOTUIMBE U TIEPBUYHOM YCIIOBHOM
TOILIINBE.

2. OmpenenuTh NPUXOAHYIO YacTh SHEprodatanca MPeAnpHUsITHS B YCIOBHOM TOIUIHBE.

3. Onpenenuth GpakTUUECKOe MOTPeOICHUE TPEANIPUITAEM YCIOBHOTO TOTUIMBA, €CJIU U3BECTEH
TUTaH MO MOTPEOICHNIO Pa3IMYHbIX BUOB TOIUTMBA U YHEPTOHOCUTENEH U OTKIIOHEHHE OT HEro.
4. Bo CKOJIBbKO pa3 UBMEHHUTCS PACXO/]] YCIOBHOIO TOILJIMBA, MOTPEOISIEMOr0 CUCTEMOM, IpU
m3MmeHenuu KI1J[ ornensHOro e€ saeMeHTa.

5. OnpenenuTh YJKOHOMHIO TETIUIA B TETUIOBBIX CETSIX MPHU HAHECEHUH HA HUX M30JISIINH.

6. OnpenenuTh NOTEPU SHEPTUH B TEIUIOBBIX CETSX 32 CUET U3JTyYeHUS U KOHBEKIIHU.

7. OnpenenuTb KpUTHYECKUN AUaMETP U30JIALHH.

8. OnpenenuTs YKOHOMUIO TorMBa ipu yBenudeHUuH KITJ[ mpoMbIieHHON KOTENbHOM.

9. Onpenenutsb cokpalleHue BEIOPOCOB IHOKCUIa yraepoaa npu ysenunuenun KI1J]
KOoTJIoarperara.

10. Onpenenuts KIIJl koTnoarperata OpyTTO M HETTO MO MPSMOMY U 0OpaTHOMY OaJaHCy.

11. OnpenenuTh S5KOHOMHIO YCIOBHOT'O TOIUIMBA MIPU UCIIOJIB30BaHUH TEILIOBOTO Hacoca st
OTOIUIEHUSI BMECTO KOTEIbHOM.
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12. OnpenennuTs SJKOHOMUIO TEIUIA U TIapa IPU MTOJ0TPEBE UCXOAHOIO PACTBOPA HA BXOJE B
BBINAPHYIO YCTaHOBKY. [lo10rpeB ocyIecTBIseTcss KOHAEHCATOM I'PEIOILEro napa Wiu
BTOPUYHBIM IIAPOM.

13. OnpenenuTh S5KOHOMUIO TeIjIa IIPU NO0TPEBE MPUTOYHOIO BO3/lyXa B PEKyIIepaTUBHOM
YTUIIM3ATOPE TEIUIOTHI BBITSDKHOTO BO3AYXA.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

vk wh e

o

10.
11.
12.
13.
14.

1.

KaKoBa TennoTBOpHasA cnocobHOCTb YCAOBHOMO TONAUBA?

Kakoe Tonaneo asnsetca Hanbosee OPOrMM C TOUKM 3pEHUA 3aTpaT NePBUYHOIO ToNAMBa?
Kakue B1abl TONIMBHO-3HEPreTUYeCKUX pecypcoB OTHOCATCA K Npon3BegeHHbIm TIP?

Kakue BuAbl TONAMBHO-3HEPrETUYECKUX PECYPCOB OTHOCATCA K BTOPUYHbIM roptodnm TIP?

Kakue nokasatenu u3 nepeymcieHHbix Huxe HE oTHOCATCA K TepMOAMHAMNYECKMM MOKa3aTenam
3HepreTnyeckomn appeKTMBHOCTA?

Y10 NOHMMaeTCA NoL NOHATUEM K3HEPrOeMKOCTb BHYTPEHHErO BasIOBOrO NPOAYKTa»?

Kakoi nokasatenb sHepreTuyeckon 3pGeKTUBHOCTM OTHOCUTCA K TEXHUYECKMM MOKa3aTenam
3HepreTnyeckom appeKkTMBHOCTHU?

K BTOPUYHbBIM FOPIOYMM SHEPFETUYECKMM pPecypcam OTHOCUTCA:

MpupoaHbIv ra3 60/blle BCEFO COAEPKUT

B yem oT/MuMe BbicLIEN TENNOTbI CFOPAaHMA TONIMBA OT HU3LLEM Tena0Tbl CrOPaHUA TONMBA?
BbibepuTe BCe BEPHbIE CXEMbI MAPOTYPOUHHBIX YCTAHOBOK M3 TabauLbl.

dneKTpUYEeCcKnin KoapPuuNeHT NONE3HOIo AEUCTBUA NAPOTYPOUHHDBIX S/1IEKTPOCTaHLMI COCTaBNAET
KoadpduumneHT nonesHoro AenicTeuA ra3oTypObUHHbIX YCTAHOBOK COCTaBAAET

C yem cBA3aHbl NOTEPU IHEPTUM NPU TPAHCNOPTUPOBKE TEMNJIOHOCUTENA OT UCTOYHUKA A0
notpeburena?

10. Onpenenure roI0By0 SKOHOMUIO TOIIMBa Ipy nosbitieHny KIIJ[ npomsinieHHoi
korenpHOM. TermonponsBoautensHocTs — 300 I'JIx/4, TO10BOE YMCII0 YaCOB UCTIOJIH30BAHUS —
4100 4., TonmuBo — npupoaHbIi ra3 (Qpu = 33,7 MJIx/am"3), cpenneronosoit KI1/1 0,55. B
pe3yabTaTe 3Heprocoeperaromux meporpusatuid KI1J[ koTenbHON yCTaHOBKHY MOBBICHIICS 10
0,6. OnpenenuTte ynenbHbIe 3aTpaThl ra3a Ha BeIpaboTky 1 I'JIx Temna.

OTBeThI:
1. 7000 xkan/kr 7000 kxkan/am”3 10000 kkxan/xkr 10000 kkan/am”3 7000 M/ Tx/xr 7000
MTx/am”3 10000 M Tx/xr 10000 M [x/aM”3 2. yrois Ma3yT NpUpOAHBINA ra3 HepTh Topd
cianipl 3. loproune u teroBeie TOP TOP n30piTrouHoro AaBneHus DiaeKkTpudeckas u
teroBast sHeprus 4. Jlomennsiit ra3 [Ipupoansiii raz JIsimoBsie ra3el 5. KITJ[ TenmoBsix ceTeit
O dexkTuBHOCTH TEMI00OMEHHMKA Y JIeTIbHBIE TOTEPH SHEPTHH B cucteMe 6. OTHOILIeHHE
3aTpayeHHOH B CTpaHE YHEPTUHU, BBIPAKEHHON B TOHHAX YCJIOBHOTO TOIUIMBA, K BHYTPEHHEMY
BaJIOBOMY IIPOJYKTY, BbIpaxkeHHOMY B nosiapax CIIIA CoBokynHasi CTOMMOCTB BCEX
KOHEYHBIX TOBapOB U YCIYT rOCyAapCcTBa NPOU3BEIEHHBIX 3a 1o OTHOIIEHNE KOIMYEeCTBa
NIEPBUYHBIX YHEPrOPECYPCOB, IPOU3BOJUMBIX B CTPAHE, K KOJIMYECTBY IHEPIOPECYPCOB,
noTpedIseMbIX ATON cTpaHoi OTHOIIEHNE 3aTPauYe€HHON B CTPAaHE AJIEKTPOIHEPTUHU K
BHYTPEHHEMY BaJIOBOMY NPOAYKTY, BbIpaskeHHOMY B posutapax CIIIA 7. [Tonnsrit
sHeprernuecknii KII/I npennpustus Texnomornueckoe TOrmMBHOE ynciao Jloss 3aTpar
NPEINpUATHS HAa SJHEPTeTUYECKHE Pecypchl B ce0ecTOMMOCTH npoaykuuu 8. KokcoBslii ra3
Koxkc Cnanupl 9. Ilponan byran Meran 10. Equnnisr nuamepenns KonnuecTBo TEMIOTHI,
KOTOpOE 3aTpauMBacTCs Ha UCIIapEHUE BOJIbI, cozieprkalieiics B Toruse KonnuecTBo 3Hepruy,
KOTOPOE 3aTpaynBaeTCs Ha TpaHCOPTUPOBKY ToruuBa 1 1. [Ipunaraercs Tabnuiia co cxeMamm.
Hano BeiOpaTh Bce BepHble cxeMbl. Cpenu cxeM ecTh HenpaBuibHble. 12. 46 —48% 30 — 35%
80 —94% 35 — 43% 1o 35% 36 —40% mo 50% 13. 46 — 48% 30 — 35% 80 — 94% 35 — 43% no
70% 80 — 99% 1o 50% 14. ¢ MEXaHUYECKUM U XUMUYECKAM HEJOKOTaMHU C KOHBEKIIUEN U
U3ITy4YEeHUEM Ha ITOBEPXHOCTU TPYOOIPOBOAA € TEIUIONPOBOAHOCTHIO TPYHTA C YTEUKaMHU
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TETUIOHOCHUTEJIS ¢ TUAPABIMUYECKON pa30aaHCUPOBKOM TEIIOBOM CeTH C (prusnueckon

TETJIOTON MUTAKOB C YXOASIIUMHE razamu 15. J{7s pemenus 3agauu Heo0X0IMMO BBIPa3UTh

pacxo[ ToIMBa, uenoib3ys nonsatue KIIJ[ korna.
Bepnsriit otBeT: 1. 7000 KkaJ/KT 2. IPUPOAHBIN Ta3 3. SJEKTPUUYECKAs U TEIJIOBAs YHEPTHUS
4. noMeHHbIN a3 5. Y aenbHbIe TOTEPH dHEPTUH B cucTeme. 6. OTHOIIEHHE 3aTPaueHHOMN B
CTpaHE SHEPI'UH, BBIPAKEHHON B TOHHAX YCIIOBHOI'O TOIUIMBA, K BHYTPEHHEMY BaJIOBOMY
IIPOJYKTY, BelpaxkeHHOMY B fjojutapax CHIA. 7. TexHonornueckoe TOIIIMBHOE YUCIIO 8.
KoxkcoBpbiii raz 9. Mertan 10. KonnuecTBo TEMI0Thl, KOTOPOE 3aTPAauYUBACTCA HA UCIIAPEHUE
BOJIBI, copepxarnelics B Toruse 11. 6, 1,3, u 12. 35 -43% 13. 30 —35% 14. ¢
KOHBEKIIMEH 1 U3Ty4eHHEeM Ha IOBEPXHOCTU TPYyOOIPOBO/a C TEILIONMPOBOIHOCTHIO
TPYHTA C YT€YKaMH TEIUIOHOCHUTENS C THIPABINYECKON pa30ataHCuPOBKOM TEIIOBOW CeTH
15. OtBet: DkoHOMMUS TOIIMBA cOCTaBUT S5 530 Thic. HM”3 ra3za win 6 354 T y.T. B ro;

yIelbHbIE 3aTpaThl Ha BeIPaOoTKy 1 I'JIk TernoTs! coctasst 56,8 kr y.1./I"[[x nim 46,5
aM"3/T" I

4. Komnerennusi/Mngukarop: N/1-4nk-1 [IpuHrMaer yuactue B OLEHKE SHEPreTUUECKOM
3¢ (eKTUBHOCTH 0OBEKTOB TEINIO3HEPTETUKH U TEIIIOTEXHUKU

Bomnpocel, 3axanus
1.ITIpumep 3K3aMEeHAITMOHHOTO OWJIeTa:
BWJIET 1

YcnoHoe TorumBo. HedTsiHOl skBuBanieHT. [lepBudHOE YCIOBHOE TOTUIUBO.
ABTOHOMHBIE HCTOYHMKH dHEPruu. MX BUbI, IpenMyIliecTBa U HENOCTATKHU.
Korenepauus u tpurenepanusi.

BUJIET 2

MupoBoii 3HepreTuyecKkuil 6anaHc, TEHACHIIMHU €r0 H3MEHEHUS.
KIIJI kotenbHOM ycTaHOBKH. OCHOBHBIE SHEProcOeperaroie MeponpusThs sl TapOBBIX
Y BOJOTPENHBIX KOTJIOB B IPOU3BOJICTBEHHBIX KOTEIbHBIX.

BUJIET 3

OcHoBHbIE TPUYNHBI HEOOXOIUMOCTH 3PPEKTUBHOTO UCIOIb30BaHMs 3Heprun B Poccum.
OHepreruyeckuii 6ananc Poccun u nepcrneKkTuBbl €ro U3MEHEHUs.

MeTto/1 pallMOHAJIBHOTO pacIpeieieHtsl TEMJIOBOM Harpy3Ku MEeXly KOTJoarperaTaMy B
IIPOU3BOJCTBEHHON KOTEJIBHOM.
2.Ilpumep sK3aMEHALIMOHHON 3aauH:

Ha npennpusitun 1uist Hyx 1 TOL 1 rexHonorun norpedisiercs 10 Thicsi4 TOHH B roJl Ma3yTa,
TEIIOTBOPHAs CIIOCOOHOCTH KoToporo 9500 kkan/kr, 8+10"3 T/ro1 U3 KOTOPBIX HCIIOJIB3YETCS
Ha TOL 15 BeIpabOTKHU AJIEKTPO3HEPIUU U Tera. M3BecTHo, uto Ha TOL] BeipabaThiBaeTcs
10-10"3 I'kan/rox TemnoBoi sHepruu npu bt = 38 kr y. 17/’ JIK. Y aenbHbIN pacxo yCIOBHOTO
TOIUTMBA Ha BBIPAOOTKY 3eKTpodHeprun bD = 345 r y.1/kBt-u. 13 sHeprocucTeMsl
npeanpustie norpednser 1 miH. kBT u/roa. Onpeaenure KOJINYECTBO BhIpabaThIBAEMOM Ha
TOL anekTpo3Hepruu u odIIKe 3aTpaThl SHEPIUH HA TPEIPUSITHU B T Y.T.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.

1. Kakosa TensioTBOpHas CNOCOBHOCTb YC/10BHOTO Tonauea?
2. Kakoe Tonameo sBaseTcsa Hanbonee AO0POrMm C TOYKM 3pEHNA 3aTPaT NepPBUYHOIoO Tonnuea?
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10.
11.
12.
13.
14.

KaKue BMAbl TON/IMBHO-3HEPrEeTUYECKMUX PECYPCOB OTHOCATCA K Npoun3BegeHHbim TIP?

KaKue BMAbl TONIMBHO-3HEPFETUUYECKMUX PECYPCOB OTHOCATCA K BTOPUYHBIM roptounm TIP?

Kakue nokasatenu u3 nepedyncieHHblx HUxe HE oTHOCATCA K TepMOAMHAMUYECKMM NOKa3aTenam
3HepreTnyeckomn appeKTMBHOCTA?

Y10 NOHMMaeTCA NoL NOHATUEM K3IHEPrOEMKOCTb BHYTPEHHEIO Ba/IOBOrO NPOAYKTa»?

KakoW nokasaTesib aHepreTn4yeckon apHeKTMBHOCTM OTHOCUTCA K TEXHUYECKMM NoKasaTensam
3HepreTnyeckomn appeKTMBHOCTA?

K BTOPUYHbBIM FOPIOYMM IHEPFETUYECKMM Pecypcam OTHOCUTCA:

MpupoaHbIv ra3 60/blle BCEFO COAEPKUT

B 4yem oTaMuMe BbiCLIEN TENNOTbI CFOPAHMA TOMIMBA OT HU3LWIEN TENNOTbI CropaHuA ToNAnBa?
BbibepuTe BCce BepHble CXemMbl NapPOTYPOMHHbBIX YCTAaHOBOK M3 Tabaunubl.

dneKTpuYecKuin KoapPuuneHT NONE3HOTo AEUCTBUA NAPOTYPOUHHBIX 3NEKTPOCTaHLMIA COCTaBAsEeT
KoaddpnumeHT nonesHoro Aeinctama rasoTypbUHHbIX YCTAHOBOK COCTaBAAET

C yem cBA3aHbl MOTEPU SHEPTUM NPU TPAHCNOPTUPOBKE TEMNJOHOCUTENS OT UCTOYHUKA A0
norpebutena?

10. Onpenenure roI0By0 3KOHOMUIO TOIUIMBa py nosbitieHuu KIIJ[ npombinuieHHOM
KoTenbHOH. TertonpousBoaurenbHocTs — 300 I'J[x/4, ro1oBoe YMCIIO YaCOB UCTIOIb30BAHUS —
4100 4., TormuBo — npupoaHbIi ra3 (Qpu = 33,7 MIx/am”3), cpenneronosoii KI1/1 0,55. B
pesyibTare 3Heprocoeperaroniux meponpustuil KITJ[ koTeabHON yCTaHOBKH OBBICUIICS 10
0,6. Onpenenure ynenbHbIE 3aTpaThl ra3a Ha BeIpaboTKy 1 ['JIx Terma.
OTtBeTsI:
1. 7000 xxan/kr 7000 kxan/am”3 10000 kkan/kr 10000 kkan/am”3 7000 M /Tx/xr 7000
M/Lx/aM”3 10000 M Dx/xr 10000 MJIx/aHM”3 2. yroias Ma3yT IpUPOIHEI ra3 HedTh Topdh
cianubl 3. 'oproune u remnossie TOP TOP u30piTouHoro naBneHus JieKkTpuyeckas u
temioBas sHeprus 4. Jlomennsiit ra3 [Ipupoansiii ra3z J{pimossie ra3el 5. KIIJ] TerioBbix cerei
D¢ dexTuBHOCT TEIIOOOMEHHHKA Y JICTTbHBIE TIOTEPH dHEPTHH B cucteMe 6. OTHOIEHHE
3aTpayeHHOM B CTPaHE DHEPIUH, BBIPAXKEHHON B TOHHAX YCJIIOBHOI'O TOIUIMBA, K BHYTPEHHEMY
BaJIOBOMY MPOAYKTY, BhIpakeHHOMY B jaojutapax CIIA CoBokyriHast CTOMMOCTh BCEX
KOHEYHBIX TOBapOB U YCIYT FOCYAAapCTBa NIPOU3BEAECHHBIX 3a o] OTHOIIEHHE KOINYECTBA
NEPBUYHBIX SHEPrOPECYPCOB, MPOU3BOJUMBIX B CTPaHE, K KOJIMYECTBY IHEPIOPECYPCOB,
noTpelIseMbIX 3Toi cTpaHol OTHOIIEHHE 3aTPauyeHHOM B CTpaHe 3JEKTPO3HEPTUH K
BHYTPEHHEMY BaJIOBOMY MPOAYKTY, BbipaskeHHOMY B aosutapax CILA 7. TTonnsrit
snepretnueckuid KIIJ[ npennpusarusa Texnonornueckoe TormBHoe yncio Jlomns 3aTpar
IPEIIPUATHS Ha SHEPIeTUUECKHE PECYPChl B c€0eCTOUMOCTH npoayKiuu 8. KokcoBblii ra3
Kokc Cnannpl 9. [Iponan byran Meran 10. Eqununst uzmepenus Konndectso Temors!,
KOTOpOE 3aTpauMBaeTCs Ha UCIIapeHue BOJIbl, cojieprkalieiics B Tormse KonuuecTBo sHepruu,
KOTOpOE 3aTpaunBaeTcs Ha TPaHCIIOPTUPOBKY ToruBa 11. [Ipuaraercs Tabnumna co cxeMaMu.
Hano BeiOpaTh Bce BepHbIe cxeMbl. Cpenu cxem ecTh HenpaBmiibHbIe. 12. 46 — 48% 30 — 35%
80 —94% 35 —43% 10 35% 36 —40% no 50% 13. 46 — 48% 30 — 35% 80 — 94% 35 — 43% no
70% 80 — 99% no 50% 14. ¢ MEXaHUYECKUM M XUMUYECKAM HELOKOTaMHU C KOHBEKIINENH U
U3JTy4eHHUEM Ha TIOBEPXHOCTH TPYOOIPOBOJIA C TEIUIONPOBOJHOCTHIO IPYHTA C YTEUKaMHU
TEIJIOHOCUTEIIS C TUAPABINYECKON pa30aJaHCUPOBKOM TEINIOBOM CeTH ¢ (pu3nuecKoin
TEIUIOTOH IIUTAKOB C yXOJAIIMMU TazaMu 15. st pemieHus 3a1a4u He00X0AUMO BBIPA3UTh
pacxo[ TormBa, uenoib3ys nonstue KIIJ[ korna.
Bepusriit otet: 1. 7000 kkai/Kr 2. mpUpOIHbIH ra3 3. aJeKTpuiecKas U TEeIIoBasi SHEPrHs
4. nOMeHHBIN Ta3 5. Y aenbHbIe TOTEPU SJHEPTUH B cucTeMe. 6. OTHOIICHUE 3aTPAY€HHOU B
CTpaHe YHEPI'UH, BEIPAXXEHHOW B TOHHAX YCJIIOBHOT'O TOIUIMBA, K BHYTPEHHEMY BaJIOBOMY
MIPOYKTY, BeIpakeHHOMY B nosutapax CIIA. 7. TexHomornueckoe TOIIMBHOE YUCIIO 8.
Koxkcosslii raz 9. Metan 10. KonnuecTBo TEIIOTHL, KOTOPOE 3aTpauuBacTCs HA UCIIApEHUE
BOJIBI, cojiepxkarnelics B Tormuse 11. 06, 1,3, m 12. 35 —43% 13. 30 —35% 14. ¢
KOHBEKIMEH U M3JIydeHHEM Ha MOBEPXHOCTH TPyOOIPOBOAA C TEIIONPOBOIHOCTHIO
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TPYHTA C YT€YKaMH TEIUIOHOCHUTENS C THPABINUECKON pa30ataHCUPOBKOM TEIIOBON CeTn
15. OtBet: DkoHOMMS TOTIMBA cOCTaBUT S5 530 Thic. HM”3 ra3za win 6 354 T y.T. B TOz;
yIelbHbIE 3aTpaThl Ha BEIPaOOTKY 1 I'JIk TernoTs! coctasst 56,8 kr y.1./I"[[x nim 46,5
aM"3/T" I

II. Onucanue wKanvl oueHUBAHUA

Ouenka: 5
Onucanue xapaxmepucmuxu evinonnenus snanus: Ouenka «OTJIIMYHO» BoicTaBisieTCsl CTYIEHTY,
IIPABUJIBLHO BBIMOJHHUBILEMY IPAKTUUYECKOE 3a/JaHKe, KOTOPBIH [T0Ka3aJl Ipy OTBETE HA BOIIPOCHI
HK3aMEHAIIMOHHOTO OMIeTa U Ha JIOTIOJIHUTENLHBIE BOIIPOCHI, UTO BJIaJ€ET MAaTepHAIOM N3Y4EHHOU
JUCLUIUIMHBL, CBOOOJHO IPUMEHSIET CBOU 3HAHMS JUI OOBSICHEHUS Pa3IMUYHbIX SBJICHUNA U peIIeHUs
3ajad

Ouyenka: 4
Onucanue xapakxmepucmuxu evinoanenus snanus: Onenka «XOPOILIO» BeicTaBisieTcs CTYAEHTY,
NPaBUWJILHO BBIOJIHUBIIEMY NPAKTUYECKOE 33aaHNE U B OCHOBHOM ITPABUIILHO OTBETHBIIEMY Ha
BOTIPOCHI SK3aMEHAIIMOHHOTO OMJIeTa M Ha JIOTIOJHUTENIBHBIC BOTIPOCHI, HO JIOIYCTHBILEMY TIPU
3TOM HETPHHIUIHAAIBHBIE OIINOKH

Oyenka: 3
Onucanue xapaxmepucmuxu gvtnoanenus 3uanus: Ouenka «Y JOBJIETBOPUTEJIBHO»
BBICTABIISIETCA CTYICHTY, KOTOPBIM B OTBETaX Ha BOMPOCHI SK3aMEHAIIMOHHOTO OMJIeTa TIOMYCTHI
CYLIECTBEHHBIE U JIaXKe rpyOble OIMOKHU, HO 3aTe€M HCIPABUII X CaM, a TAKXKE HE BBITTOTHUII
MPAKTUYECKOE 3a/IaHNE U3 IK3aMEHAIIMOHHOTO OujieTa, HO JTUOO HAMETUJI IPABUIIBHBIN ITYTh €TI0
BBITIOJTHEHU S, THOO M0 YKa3aHUIO SK3aMEeHATOpa PEIIni APYryIo 3a/1auy U3 TOTO JKe pa3zena
JUCIUTUTUHBI

Oyenka: 2
Onucanue xapakmepucmuxu evinoinenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABJISIETCS CTY/IEHTY, KOTOPBIi: @) HE OTBETHJI Ha BOIPOCHI SK3aMEHAIIMOHHOT 0 Ouiera v He
CMOT PeUINTb, TUO0 HAMETUTD MTPABWIIbHBIN ITyTh PELIeHUs 3a/1a4 U3 OuseTa; 0) He CMOT PELIUTh,
1100 HAMETUTh MPABUIIbHBINA MYTh PEIICHUS 33/1a4M U3 SK3aMEHAIIMOHHOT 0 Ouiera U Apyrou
3a/la4M Ha TOT e pa3JieN JUCIUIUINHBI, BbIIAHHOM B3aMeH Hee; B) IPU OTBETE Ha JAOIMOJHUTEIbHbIE
BOIPOCHI OOHAPYKUJI HE3HaHUE OOJIBIIOTO pa3zesa SK3aMEeHAIIMOHHON MPOrpaMMbl

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

Onenka ompezensercs B cooTBeTcTBUHM ¢ [lomoxennem o OalibHO-PEUTHHTOBOM CHCTEME IS
crynentoB HUY «MBOW» Ha OCHOBaHWMM CEMECTPOBOW W JK3aMEHAIIMOHHOW COCTaBIsOmMUX. B
MPUJIOKEHUE K TUIIJIOMY BBIHOCUTCS OLIEHKA 3a 8 CEMECTP.
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