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OBILIASA YACTD

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

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
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,
o0ecrneueHns yCTOMYMBOTO pa3BUTHA OOIIECTBA, B TOM YHUCIIE MIPHU YIPO3€ U BOSHUKHOBEHUU
YpEe3BBIYAMHBIX CUTYAIM U BOCHHBIX KOH(DIUKTOB
N]1-4 JleMOHCTpUpYET MOHUMAHHUE BIUSHUS 00BbEKTOB MPO(HECCHOHATIBLHOM NeITEIbHOCTH Ha
COCTOSTHUE MPUPOTHON CPEIbl U YCTOMYMBOE Pa3BUTHE OOIIECTBA

2. I[IK-1 Cnocoben y4acTBOBaTh B MPOEKTUPOBAHUU U DKCILTyaTallud 0OBEKTOB TEINIOIHEPTETUKH
U TEIUIOTEXHUKH
NJI-1 CriocobeH KUcIosib30BaTh HOPMATUBHYIO TOKYMEHTAIIMIO MPHU pa3padoTKe 00bEKTOB
TEIJIOPHEPTETUKU U TETJIOTEXHUKH
UJI-2 [IpunuMaeT ydactue B pa3pabOTKe MPUHIUIHAIBHBIX CXeM U 000pyI0BaHUs AJIs
00BEKTOB TETVIOPHEPTETUKH U TETUIOTEXHUKHU
NJ1-4 IIpunuMaeT yyactue B OIICHKE HepreTndeckoit 3h(pekTHBHOCTH 0OBHEKTOB
TETJIOPHEPTETUKU U TETTIOTEXHUKH

K BKJIFOYACT:

AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: ITucemenHas padora
1. KontponbHas padota Nel «OnpeneneHue 3arpaT IHEPreTUIECKUX PECYPCOB IS
o0ecreyeHns TeMI0IHEPreTUYECKUX 1 TeIUIOTEXHUYECKUX CHCTEM M 000pyI0BaHUS»
(KontponpHas pabota)
2. KonrtposbHas padora Ne2 «PacyeTbl 5)KOHOMUU SHEPTUH OT BHEAPEHHUS
sHeprocOeperaronx MEPONPUITUNA B SHEpreTUKe, MpoMbliieHHoCTH 1 KKX»
(KonTponbHas padota)
3. PacuetHoe 3a1anne «MeTobl OLIEHKH U pacueTa dHeprocoeperaroiero apdexra 1is
00BpexToB npombiiuieHHOCTH U JKKX)» (Pemenue 3amxaq)
4. Tect Nel «IlepeBon sneprernueckux sennuun» (TectupoBanue)
5. Tect Ne2 «HopMaTHBHO-TEXHHUYECKAs TOKYMEHTAIN, KIacCU(PUKAIMS U COOTHOILICHHE
TOIUIMBHO-3HEPTeTH4YecKuX pecypcoy (TecTtupoBanue)
6. Tect Ne3 «[IpuHIMIIHANIBHBIE CXEMBI U HEProd(p(HeKTHBHOE 000pYyI0BaAHNE
TETUTOIHEPTETHYECKIX M TEIUIOTeXHIUeCKuX cructem» (TecTupoBanue)

®dopma peanuzaruu: YctHas hopma
1. KomnoxBuym «Kputepun sHeprodGPpekTuBHOCTH 0OBEKTOB TEIIOIHEPTETUKH U
TEIUIOTEXHOJIOTHH U METOJIbI UX olleHKn» (KonmokBuym)

BPC aucuuniauHbI

8 cemectp

\ Pasnen mucouninHbl Beca kOHTpOIBHBIX MeponpusTHii, %o




WNupexe KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6 7
Cpok KM: 3 7 9 11 12 13 13
AKTyaIbHOCTB SHEProcOepekeHus 1
HOpMaTHBHas 6a3za
AKTyaJIbHOCTb PallMOHAJIBHOTO
HUCIOJIb30BAHUS DHEPIreTUYCCKUX PECYPCOB B + + + + +
Poccun u B Mupe
MeToap! 1 KpUTEPUH OLICHKH 3P (HEKTUBHOCTH + + + + + + +
HCIIOIB30BAHMSA DHEPTUH
HopmaTtuBHO-IpaBOBasi ¥ HOPMAaTUBHO-
TeXHUYECKas 0aza SHeprocOepeKeHUSI. + + + +
HopmupoBanue notpe6iieHus: SHEpropecypcos
MeTob1 sHEprOoCcOepeKeHUS B
TCIVIOOHEPTCTUKE M TCIIJIOTCXHOJIOTHHU
DHeprerudeckue OanaHchl HoTpeduTenei + + + +
TOINTMBHO-DHEPIeTHICCKUX PECYPCOB
Mertoabl aHeproc6epe>Kf:HmI npu + + + + + + +
MPOU3BOJICTBE TEIJIOBON DHEPTUHU
DHeprocOepekeHre B CUCTEMaX TPAHCIIOPTA U + + + + + +
pacrpeeneHus TENJI0BON YHEPTUU
BropuuHble 3HEpreTuuecKue pecypesl + + + +
DHeprocbepekeHre B TEIUIOTEXHOIOTUIX + + + +
PannonansHOE UCIIOJIB30BaHUE YHEPTUU B + + +
30aHUAX U COOPYKEHUAX
DHeprocOepekeHue MPH ANEKTPOCHAOKESHUN + + +
norpeduTene
DHeproayauT U y4eT IHEpreTUUECKUuX
pecypcoB
VYyer 3HepreTH4ecKux pecypcoB + +
OCHOBBI DHEproayauTa + +
Bec KM: | 10 30 5 5 24 1 25

$06m1as gacts/Jy1s1 MPOMEKYTOYHOMN aTrTecTauud




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
JUCIUILINHE
VK-8 U-4yk-s  JlemoHcTpupyer | 3HaTh: KonTponbnas padora Nel «Onpenenenue 3arpaT 3HEPreTUUECKUX PECYPCOB
MOHUMAaHUe BJIMSIHUS | OCHOBHOM U MOHSITUHHBIN Ui 0OecTieYeH sl TeMJIOPHEPreTHYECKUX U TeINIOTEXHUUECKUX CUCTEM U
00BEKTOB amnmapar B 00JacTi obopynoBanus» (KonrponsHas padbora)
npodeccuoHanbHOM JKOJIOTHYECKOI Tect Ne2 «HopmaTtuBHO-TEXHUYECKAS JOKYMEHTAIMS, KJIacCU(UKALIUS U
JESITEIBHOCTH Ha COCTOSIHME | 0€30I1aCHOCTH U COOTHOILIEHHUE TOIUIMBHO-3HEpreTnyeckux pecypcosy» (TectupoBanue)
IPUPOIHOM Cpelbl U | yCTOMYMBOTO pa3BUTHS Pacuetnoe 3aganne «MeTObl OIIEHKH M pacueTa YHeprocOeperariiero
YCTOWUYHBOE pa3BUTHE | OCHOBHBIE IIPUHIIUIIBI s dexra st 00bexToB pombIiieHHOCTH U KKX» (Pemenue 3anau)
oOmecTBa o0ecrieueHus
JKOJIOTUYECKON

0€30MacHOCTH U
YCTOMYHMBOTO pPa3BUTHUSA
OCHOBHBIE MOJIXOJIbI K
HOPMHUPOBAHHIO
HEraTUBHOTO BO3JEHCTBUS
00BEKTOB
npodeccnoHanbHOM
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
[IK-1 N-1nk-1 CrocobeH | 3Harh: Tect Ne2 «HopmaTuBHO-TEXHUYECKAS JOKYMEHTAIHS, KIIaCCU(DUKALIHS U
UCIIO0JIb30BaTh HOPMaTHUBHO-TIPABOBYIO U COOTHOILIEHHE TOIJIMBHO-3HEPreTuYecKuX pecypcos» (TectupoBanue)
HOPMAaTHUBHYIO HOPMaTHBHO-TEXHUYECKYIO
JIOKYMEHTAIUIO0 IpU | JOKYMEHTAIHIO,
pa3paboTke OOBEKTOB | UCIIOIB3YEMYIO TIPU
TEIUI0O3HEPreTUKH U | pazpaboTKke 00BEKTOB
TETUIOTEXHUKH TETIOOHEPTETUKH U
TEIJIOTEXHUKH
[1K-1 N-2nk-1 [Ipunumaer | 3HaTh: Tect Nel «IlepeBoa sHepreTuueckux Beauuun» (TectupoBaHue)
ydyacTue B pa3paboOTKe | IPUHIMUIHAIbHbBIE CXEMBI KontpomnbHast padora Nel «Onpenenenue 3aTpaT 3HEpreTHYECKUX PECypCcoB

NPUHIMAIHATIBHBIX CXEM |
o0opymoBaHus JUTS
00BEKTOB TEIJIOIHEPTreTUKU
Y TETUIOTEXHUKH

TETUIOIHEPTETUYECKHIX 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 Ne3 «IpuHuunuanbHbie cxeMbl U 3HEProddHekTUBHOE 000pyI0BaHUE
TETIOIHEPTeTUYECKUX U TEIIOTeXHUYeckux cuctem» (TectupoBanue)




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

o0opymoBaHus
IK-1 N1-4nk1 [Ipunumaer | 3HaTh: KontponbHas padota No2 «PacdeTbl 53KOHOMHH SHEPTHUU OT BHEIPEHUS
ydactue B OIICHKE | TIOKA3aTeJId YHEPTETHUECKON | SHEProcOEepEeranux MEPOPUITHI B SJHEPTETUKE, TPOMBIIIIICHHOCTH U
SHEPTreTHYECKOM s dexTuBHOCTH KKX» (KorrponbHas paboTa)
9p(HEKTUBHOCTH  OOBEKTOB | TEIUIOIHEPTETHUCCKUX H PacuerHoe 3aganne «MeTo/bl OLIEHKU U pacueTa 3HEprocOeperaroero
TEIUIOPHEPTETUKU U | TEIUIOTEXHUYECKUX CUCTeM U | a(dekTa s 00bekToB npombliiuieHHocTd U JXKKX» (Pemenue 3amayq)
TEIJIOTEXHUKHU o0opynoBaHus, KomnokBuym «Kputepun 3Heprod3hPpexkTHBHOCTH 00BEKTOB
MIPUMEHSIEMOTO B TEIUIOPHEPTETUKHU U TETUIOTEXHOJIOTHH U METOJIbI UX OLEHKU»
JHEPreTHUKE, (Komnoksuym)
MIPOMBIIIIJICHHOCTH U Ha
oobekTax KKX,

0aJaHCOBBIE COOTHOLLICHUS
JUIS aHAJIU3a
SHepronoTpedIeHus,
MIPUHLIMIIBI pabOThI
sHeprocoOeperaroIero
000pyI0BaHMs, METOIbI
ydeTa TEIJIOBOM U
JIEKTPUUIECKON IHEPTUN
YMers:

OTpeAesATh IKOHOMUIO
JHEPreTUYECKUX PECYPCOB
MIpU BHEIPEHUS
AHEprocOeperaronmx
MEpOIPHUATHH, OLIEHUBATh
HSKOHOMHYECKUH 3 (et u
9KOJIOTHYECKHE
MIPEUMYIIECTBA OT UX
BHEJIPEHUS




MIPOBOJIUTH PACUYETHI
IIOJIE3HBIX 3aTpaT U MOTePh
SHEPreTUUECKUX PECYPCOB
Ha 00BbEeKTax
TEIJIO3HEPTETUKU U
TEIUIOTEXHUKH, COCTABIISATh U
aHAJIM3UPOBATH
SHEpreTHYecKue OallaHChI
MIPOMBIIIIICHHBIX
NpEINPUITUH,
TEXHOJIOTHYECKHUX
YCTaHOBOK, alapaTos,
3IaHUN U COOPYKEHUHN




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Tect Nel «IlepeBoa 3HepreTn4ecKux BeJMIHH

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 10

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
TETJIOBOM mpou3BoauTenbHOCThIO 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 konTpobHOr0 Meponpustusi B BPC: 30

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  IIPUHIIUIIBI 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 Poccuu. [lonsitue.
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
HCIIOJIb30BAaHUSI SJHEPTUU

Texuuueckue (HaTypanbHble) KpUTEPUU F3PPEKTUBHOCTH
WCIIOJIb30BAHNS SJHEPTUU

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

Ob6ocHyiiTe aKTyaJbHOCTb 3Heprocoepekenus B Poccun

VYMmerTs: ONpEAEIIATh 3aTpaThl 1.

pa3IUYHBIX  BHUAOB  TOILIMBHO- BapuanTt Ne 1

OHEPTreTUYECKUX pecypcos, O6ocHyiiTe aKTyallbHOCTh SHEProcOepeKeH s B
HEOOXOMUMBIX JUId OOecreueHus 1. | Poccun.

paboOThl TEMJIOIHEPTETUYECKUX U

TEeIUIOTEXHUUECKUX CUCTEM u HpOMI)IIHJ]eHHOC MMpeaArnpuATUC B TCYCHUC roga
060pyIOBaHHS notpediseT: npupogHoro rasa - 15-10°6 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 MAPOIPOBOJIA U U30JISLUH
npuHATh paBHoit 0,9. Tonmmaa u3onsiuu (d =20 mm)
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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 IenbHbIN pacxo]] yCIOBHOTO TOIJIMBA 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
H3JIYUCHHUA U KOHBCKIIUU.

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 3HAYCHUN OT MPABWIBHBIX ); - IaH Pa3BEPHYTHIN U UCUSPITHIBAIOIIUIH
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
Yycell OT MPABUIbHBIX); - HA TEOPETHUECKUN BOIIPOC CTYACHT Jall MPABHIBHBIN OTBET, HO IOMYCTHUI
HE3HAYMTEIIbHBIC OIINOKH M HE MTOKa3aJl HE0OXO0JUMOM IOJHOTBI

Oyenka: 3
Onucanue xapaxmepucmuxu 8bInOJIHeHUs 3HaAHUs: - TIPABUIIBHO PellieHa OjHa 3a/1a4a (JJoBeIeHa JI0
OTBETA), YKa3aH JJOTUYHBIN X0/ PEIICHUs, pa3MEePHOCTH, (POPMYIIBI U OTBETHI B UHCIaX, HO
JIOITYIIIEHBI HEKOTOPBIC OIIMOKH; - BTOpast 3aJja4a He pelicHa, pelieHa He MOTHOCTHIO WIH IPH €€
pEelIeHnH JOMYIIEHBI IPyOble ONTHOKY; - Ha TEOPETHUECKUN BOIIPOC CTYACHT Aall HEMPaBUIbHBIH
OTBET, WJIH ITPH OTBETE JIOMYCTHIT 3HAUYNTEIIBHBIC HETOYHOCTH M HE TIOKa3aJT ITOJTHOTHI

Oyenka: 2
Onucanue xapaxmepucmuxu 6bINOJIHeHUs 3HAHUSL: HE BBITOJIHSHBI YCIIOBHUS, TIPE/IIOJIararoine
OIIEHKY «Y TOBJIE€TBOPUTEIHHOY
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KM-3. Tect Ne2 «HopMaTHBHO-TeXHHYECKAS JOKYMEHTAUA, KJIacCuPUKAIUA U

COOTHOLIIEHHE TOIIUBHO-IHEPIreTHYEeCKHX PeCypPCcoB»

®opmbl peaquzanun: [TuceMennas padora

Tun KOHTPOJIBLHOTO0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 5

IIpouenypa nmpoBeaeHuss KOHTPOJIbHOro Meponpusitusi: Ha pabory orBogutcst 5-10 MuHyT B
KOHIIE IPAKTHUUECKOT0 3aHATHA. B TeueHune 3Toro BpeMeHu CTyACHTY MpeuiaraeTcs OTBeTUTh Ha 10
BOIIPOCOB, BHIOpaB €IMHCTBCHHO TNPAaBHUJILHBIA BapHAHT OTBETA M3 MPEAJIOKCHHBIX B BapHaHTE

3aJaHus

KpaTlcoe Cod€cpiKaHUuE 3alaHUA:

TekcT coepKUT BONPOCHI 110 BUJAM U KIacCU(UKAUK TOIIIMBHO-?)HEPTETUUECKUX PECYPCOB,
0 NPOBEJICHNUHU YHEPIETUYECKUX 00CIEA0BAHUN U O HOPMAaTUBHO-TEXHUYECKOM Oa3e

sHeprocOepekeHus

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3HAaTh: OCHOBHOU u
NOHATUMHBIA  anmapar B
o0nactu 9KOJIOTMYECKON

0€30MacHOCTH U YCTOMYUBOTO

Pa3BUTHA

1.1. Kakoe TOMJMBO 3KOJOTHYECKH YHCTOE MIPH €ro
HCNO0JIb30BAHNHU?

1 SnepHoe IIpuponnsrii Kamennsrit
TOIIJIMBO ras YT oJib

2. Kakoe TONJIMBO He SABJIsIeTCH MPOAYKTOM NepepadoTKu

HedTH?
1. | luzenwHoe TormuBo | 3. | Kepocun
2. | Masyr 4. | Topd

3. K BTOpUYHBIM JHEPreTHYECKHUM pecypcam
H30bITOYHOTIO 1ABJICHUS HE OTHOCUTCSH:

1. | JIpIMOBBI€ ra3ssl | 2. | Coxatblil IPUPOJHBIN Ia3
3 Boasnoit nap, 1aBieHUE KOTOPOTO CHUKAETCA Mepe/t
" | npuMeHeHneM

4. K BTOpMYHBIM IOPIOYHM JHEPreTHYECKHUM pecypcam
OTHOCHTCH:
| 1. | Kokcossiii ras | 2. | Koke | 3. | Cnanmp |

S. Kaky1o 2JHepru MoKHO IOJYYUTh HA BETPOBbIX
CTAHIMAX?

OJEKTPUUYECKYIO U

1. | Dnexrpuueckyto | 2. | Temosyto | 3.
TEILIOBYIO

6. Kakoii nokasareib 3HepreTu4eckoi 3pPeKTHBHOCTH
OTHOCHTCH K TEXHHYECKHM I0KA3aTeJIAM JHEPreTH4ecKou
3¢ dexTHBHOCTH:

1. | Honnsri saeprerudeckuii KI1J1 npenmnpusitus

2. | TexHOIOTrHYECKOE TOIIMBHOE YHCIIO

3 Jloiist 3aTpaT NpeAnpUsTHs Ha SJHEPreTUYECKUE PECYPCHI B
ce0eCTOMMOCTH NPOAYKIUHU

7. Hu3masi TenJioTa CropaHusi yCJI0BHOI0 TOILIMBA
COCTABJIsAET
[ 1. 129330 MJx/xr | 2. | 7000 kxan/mm3 |
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| 3. ] 29 330 kJIx/kr |

8. Uemy paBHsieTCS HU3LIAA TEIJIOTA CTOPAHUSA
NPHPOJHOTO ra3a?
| 1. | 36 MIw/xr | 2. | 36 MIx/m3 | 3. | 4500 kxan/ m3 |

9. Uro Takoe HU3IIASA TENJI0TA CTOPAHUs TOILIUBA?
MaxkcuManbHOE KOJTUYECTBO TEIUIOTHI, KOTOPOE MOYKHO
1. | mony4uTh B pe3ybTaTe XUMUYECKOH peaKkiny TOPeHuUs
TOILIMBA

KonnyecTBo TeNI0THI, BBIAEIAOLICECS TP TOJTHOM

2. | cropanuu 1 Kr TBEpAOTO WK KUAKOTO 00 1M3
ra3000pa3HOTO TOTUINBA

KonndecTBo TenaoThl, KOTOPOE BBIAEIAETCS IIPU OITHOM
cropanuu, 0e3 y4éra TeIuIoThl KOHISHCALIMN BOASIHOTO apa
KonnuecTBo TEmI0ThI, BBIAEAIONIEECS IPH MTOJHOM
cropanuu 1000 Kr ycoBHOr0 TOIUIMBA

10. Kakyo pa3MmepHOCTh HMeeT «3HEProeMKOCTh
BHYTPEHHEro BaJoBOro nNpoaykra»?
| 1. | Tomnaper CIIA | 2. | T.y.1./nommapst CIIA | 3. | r.y.1/rox |

3HAaTh: HOPMAaTHUBHO-
IIPaBOBYKD ¥  HOPMAaTHUBHO-
TEXHUYECKYIO JOKYMEHTALHUIO,

UCTIOJB3yEMYIO npu
pa3paboTke 00BEKTOB
TEIUIOHEPTETHKU "
TETUIOTEXHUKH

1.Bapuanr 1

1 Kakoe TOminBo He SBJISIETCS TBEPAbIM?
| a. | Cnanust | 6. | Masyr | B. | Topo |

2. UTO OTHOCHUTCS K UCKYCCTBEHHOMY TBEPAOMY TOILIUBY?
a. | Kokc B. | KamenHnslii yrois
0. | Cnanen | r. | Masyr

3. K BTOpUYHBIM TETJIOBBIM YHEPTETUYECKUM peECypcam
OTHOCUTCA.
XonomHasa lopstuas XononHas u ropsiyast

a. 0. B.
BOJA BOJA BOJA

4. K BTOPUYHBIM FOPIOYUM 3HEPIeTUYECKUM pecypcaM
OTHOCHUTCH:
| a. | JloMeHHBII ra3 | 0. | IIpuponHsIii ra3 | B. | JIpIMOBBI€E ra3sl

5. Kakyro sHEpruto MoKHO NMOJIYYUTh HAa FEOTEPMAJIbHON
CTaHINU:

DNIEeKTPUUECKYIO H

a. | Onekrpuueckyto | 6. | TeruoByio | B.
TEIUIOBYIO

6. Ilo pe3ynpraTaM, KaKOTO SHEPreTUYECKOr0 00CIET0BaAHUS
3aKa34MKy (OpraHu3aliy, B OTHOIIEHUH KOTOPOM MTPOBEIEHO
HHEepreTudeckoe 00ciIeI0BaHne) epeaaeTcsi SHEPreTHUECKU I
IIacropT U 0T4eT?

O06s13aTENTBEHOTO
a. | ObszarenpHoro | 6. | Jlo6poBoibHOrO | B. | U
JIOOPOBOJIEHOTO

7.Kakue opranuzaiuu cpeau NepeynucICHHbIX B COOTBETCTBUU
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¢ ©3-261 nomxHBI ObUTH POUTH 00s3aTEIHHOE
sHepreTryeckoe oocienopanne n0 konma 2012 roma?

N Opranusanyn, puHaHCHpYeMbIe U3 (eaepatbHOTro Win
" | MyHUITUTIATEHOTO OIOZKETa.
6. [Tpoun3BojCTBEHHBIE MPEPHSATHS, BBINYCKAIOLIE
HPOJIYKIHIO C BBICOKOI SHEPrOEMKOCTBIO.
s Opranu3zanum 1 npeanpusaTus, notpedisonme oonee 6000
TOHH YCJIOBHOTO TOTLJIMBA B TOJI.

8.UeMy paBHsETCSl HU3IIAs TEIUIOTA CrOPAHUs Ma3yTa?

| a. | 40 MJTx/xr | 6. | 41 MJIx/m3 | B. | 7000 xxan/ M3 |

9. Urto Takoe BbICIIas TEIUIOTA CrOPaHus TOTUIMBA?

MakcumanbHOE KOJTHISCTBO TEIUIOTHI, KOTOPOE MOXHO

a. | OJyYUTh B PE3yJbTaTe XUMHUCCKON PEaKIIUN TOPCHHUS
TOIINBA
Konn4ecTBO TEII0ThI, BBIIENSAIONICECS MPH MOTHOM

0. | cropanuu 1 Kr TBEpAOTO WK KHIKOTO 100 1M3

ra3000pa3HOro TOIINBA

TomnnuBo, KOTOpPOE UMEET HU3ILIYIO TeIIoTy cropanus 7000
KKaJI/KT

KoanuectBo TCIUIOThI, BBIACIAIOMICECS IIPH IMTOJTHOM
cropaauu 1000 Kr ycJI0BHOTO TOIUIMBA

10 Yto noHumaeTrcs o NOHATHEM «3HEPrOEMKOCTh
BHYTPEHHET0 BaJIOBOTO NPOAYKTa»?

OTHOIICHHE 3aTPayeHHOU B CTpaHE SHEPIUH, BHIPAXKECHHOU B

a. | TOHHAX YCJIOBHOI'O TOIIIMBA, K BHYTPEHHEMY BaJIOBOMY
MIPOJIYKTY, BeIpaxkeHHOMY B gosutapax CIIA
6 CoBOKyIIHasl CTOUMOCTB BCEX KOHEYHBIX TOBAPOB U yCIyT
" | rocyapcTBa IPOU3BEAECHHBIX 3a I'0JL
OTHOIIIEHNE KOTUYECTBA IEPBUYHBIX YHEPTOPECYPCOB,
B. | IPOM3BOAMMBIX B CTPaHE, K KOJIMUECTBY SHEPrOpeCypcoB,

MOTPEOISIEMBIX ITOM CTPaHOU

OTHOIICHHE 3aTpadyeHHON B CTPaHE IEKTPOIHEPTHH K
BHYTPEHHEMY BaJIOBOMY IIPOIYKTY, BEIPAXKCHHOMY B
nomnapax CIITA

OnucaHue MKAJbI OlleHUBAHUS

Oyenka: 5

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakxmepucmuxu 6bINOJIHEHUs 3HAHUA: JAHbl IPaBUIIbHbBIE OTBETH HA 90% BOIpOCOB

TECTa

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuKky 6bINOJIHEHUs 3HAHUA: TaHbl IPABUJIbHBIC OTBETHI HE MEHEE, YeM Ha
70% BOMPOCOB TeCcTa

Oyenxa: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 50
Onucanue xapakmepucmuKky 6bINOJIHEHUs 3HAHUA: TaHbl IPABUJIbHBIE OTBETHI HE MEHEe, YeM Ha
50% BompocoB TecTa

Oyenka: 2
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OnucaHnue xapaxmepucmuxy 6blNOJIHEeHUs 3HAHUs: HE BBITIOJIHEHBI YCIIOBUS, MPEAIOJaraonme
OIICHKY «Y TIOBJICTBOPUTEIHHO)»

KM-4. Tect Ne3 «[IpuHuunuajbHbie cxemMbl M dJHeprodgdexTuBHOEe 000pya0BaHHE
TeNJIOIHEPTreTHYEeCKUX U TeIJIOTeXHMYECKHX CUCTEeM»

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B BPC: 5

IIpouenypa mpoBeaeHnss KOHTPOJIbHOro Meponpusitusi: Ha pabory orBogutcst 5-10 MuHyT B
KOHIIE NMPAKTUYECKOro 3aHATUA. B paboTre cTyneHTy npeanaraercs u300pa3uTh cXeMy TEIUIOBOM, a
TaKxke yka3atb ux cpeanuii KITJ1

Kparkoe coneprxkanue 3aianus:
TecTt Ha 3HaHWE NPUHUUIIHAIBHBIX CXEM M YCTPOMTCBA UCTOYHUKOB TEIJIOBON U
SJIEKTPUYECKON SHEPTUr

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: NPUHLMIHAIBHBIE CXEMBbI 1.Bapuanr 1.

TETJIOPHEPTETUIECKUX u N3obpazure cxemy nmapotypounnoi TOC.

TEIUIOTEXHUYECKUX  CHCTeM U [Tosicnute 0603HaYEHUS STIEMEHTOB CXEMBI.

sHeproddexTuBHOE Vxkaxure cpenanit KITJ[ Takoi cranmmu.

o0opy/noBaHue, TPUMEHAEMOE B

SHEPreTHKE, MPOMBIIIJIEHHOCTH U Bapuanr 2.

Ha o0bekTax JKKX KomnokBuym N3o06paszute cxemy razorypounnoit TOC.
[TosicauTe 0603HaYEHUS SJIEMEHTOB CXEMBI.
Ykaxure cpenuuii KITJ[ Takoi ctanimmu.

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Onucanue xapaxmepucmuxu evinoanenus snanus: Cxema u300pakeHa B I[eJIOM BEPHO, YKa3aHbI
OCHOBHBIE €€ DJIEMEHTBI, UX 0003HaYeHHS pa3bsACHEHBI. YKa3aHo npaBuibHoe 3HaueHue KIT/I.

Ouyenka: 4
Onucanue xapakmepucmuku eoinoanenus 3uanusa: CxeMa n300paxeHa B 11eJIOM BEPHO, yKa3aHbl
OCHOBHBIE €€ AJIEMEHThI, HEKOTOPbIE UX 0003HAYEHHS HE Pa3bsICHEHbI WM YKa3aHbl HEMTPaBUIIBHO.
VYka3zano npasuibHoe 3HaueHue KIT/I.

Oyenka: 3
Onucanue xapaxmepucmuxu evinoineHus sHanusa: Cxema n300pakeHa YaCTUYHO HEMPaBUIBHO, HO
0e3 rpyOBIX OMMOOK, YKa3aHbl OCHOBHBIE €€ IJIEMEHTHI, HEKOTOPBIE UX 0003HAUCHUS HE
pa3bsACHEHBI WK YKa3aHbI HETIPABUIIHHO.

Oyenka: 2
Onucanue xapakmepucmuku ebinonnenus 3nanua: Cxema n300paxeHa ¢ rpyObIMU OITMOKaMHU.
DJIEMEHTHI CXEMBbI YACTUYHO HE Pa3bsICHEHBI WIH Pa3bsICHEHBI HENTpaBUiIbHO. HenpaBmiibHO
ykazaHo 3HadeHue KIIJI.

KM-5. Konrpoabnas padora Ne2 «PacyeTbl 3KOHOMHUM HEPrUH OT BHePECHHUS
JHeprocoéeperawIMuX MEPONPUATHIA B IJHEPreTUKe, MPOMbINLIeHHOCTH 1 AKKX»

®opmbl peaausanuu: [lucemenHas padora
Tun koHTpobHOro MeponpusTus: KourponsHas pabota
Bec koHTpobHOr0 Meponpustusi B BPC: 24
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IIpoueaypa nmpoBeeHUs] KOHTPOJbHOr0 Meponpusitusi: Ha KOHTpONbHYIO paboOTy OTBOAMTCS
JIBa aKaJIEMHUYECKUX Yyaca. 3a 3TO BPEMs CTYACHTY IIpe/laracTcsl peluTh ABE 3a/la4l U OTBETUThH Ha
OJIMH TEOPETUYECKUN BOIIPOC M0 MaTepuaiam JEKLIHH.

KpaTkoe conep:kanue 3a1aHusi:

HTtorosas KOHTpOJIbHAsA PabOTa CEMECTpa, B KOTOPYIO BXOIAT 3aJaul PO IHEProcoepekeHmne
IIPY IPOMU3BOJICTBE U PACHpPEACICHUN TEIIOBOI SHEPIUH, 3a1a4K PO SHEProcOepexeHue B
TEXHOJOTMYECKHX IPOLECCAX, 3a7au PO UCNOIb30BaHuE TeraoBbix BOP u BOP
N30BITOYHOIO IaBJICHHUS, a TAKXKE PO SHEProcOepekeHUe B CUCTEMAaX OTOIUIEHUS U

BCHTUJIAIINH.

KoHTposibHbIe BONPOCHI/3aJaHUA:

VYmers: IPOBOAUTH  PacdeThbl
IIOJIE3HBIX ~ 3aTpaT MW  IOTEph
JHEPreTUYECKUX  PECYypcoB  Ha
00BEKTax  TEIUIOPHEPreTUKU U
TEIUIOTEXHUKH,  COCTABIATH U
AQHAJIM3UPOBAaTh  DHEPrETHYECKHUE
OaaHChl IIPOMBIIITIEHHBIX
HNPEANPUATHM, TEXHOJOTUYECKHUX
YCTaHOBOK, allapaToB, 3AaHUM U
COOPYKEHHU M

BapuanTt Ne 1

OcHoBHbIe KpuTepHH 3PPEKTUBHOCTH NCTIONb30BAHUS
SHEPTUH, UX XaPAKTEPUCTHKA.

[Tpon3BOACTBO OAHOTO U TOTO KE KOJINIECTBA
MPOIYKIIMH BO3MOXHO C TIOMOIIbIO IPUMEHEHUS JIBYX
By10B TorumBa: 1173 1 yrns (Qpu = 25 MIx/kr) u
0.915 muH. M3 npupoanoro rasa (Qpu = 7650
Kkkai/HM3). OnpenennTh, B KAKOM CITydae 3aTPaThl
MEPBUYHOTO YCIOBHOT'O TOIUIMBA OYIyT BBILIE.

Onpenenure 3KOHOMHIO TOIUIMBA MPY UCTIOIH30BAHUU
TEIUIOHACOCHOW YCTaHOBKH JIJIsl OTOTIJICHHSI BMECTO
kotenpHO. Teropas Harpyska 11600 kBT,

ko3 uIMeHT TpaHchopMaluy Terlia paBeH 3.
KoadduiueHT mosie3Horo AeiHCTBHSI SEKTPUIECKUX
ceteii coctaBu 0,95, KOAPPUIHEHT TTOJIE3HOTO
JencTBusa KotenbHou — 0,85. Y aenbHbI pacxon
TOTITMBA Ha MTPOM3BOCTBO JIEKTPOIHEPTUH MTPUHATH
CpEIHHUH 1O CTpaHe.

BapuanTt Ne 2

IMosicHuTe NPUYHUHBI BO3HUKHOBEHUS TEIUIOBBIX MTOTEPh
MPH HAPYIICHUH TEIIOBOTO U TH/PABINIESCKOTO
pexKuMa TEIJIOBOM CETH U METO/Ibl YCTPAHCHUS 3TUX
MOTEPb.

Ornpeaenure roJOBYI0 3KOHOMUIO TOIUIMBA PU
niobiieHnH KITJ[ mpoMBINUIEHHON KOTEIBHOM.
TemmonpousBogutensHocts 120 I'J]x/4, TomoBoe
YHCJI0 YacoB HcIoJib30Banus 4300 4., TOIIMBO —
npupoaHsiii ra3 (Qup = 33,7 MJIx/M3),
cpemaeromoBoit KI1/] 0,78. B pesynbrare
sHeprocOeperatomx Meponpusituii KI1/] korenbHon
yCTaHOBKH ToBBICHICS 70 0,85.

OmpenennTe SKOHOMHIO TEIIA IS TEOPETHIECKON
CYIIWIKH Ha ucraperue 20 KT BIary Py yBEITUICHUN
temriepaTypsl t1 Ha 20%, eciu U3BECTHBI MapaMeTPhbl
CYHIMIbHOTO areHTa Ha Bxoje t1 = 150 °C, a Ha BbIxOz€
t2 = 60 °C. HayanbHble apaMeTpbl CYIIWIEHOTO
are"Ta d0 = 5 2/ke,to=20 °C.
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Onucanue xapaxmepucmuxu 8bIN0JIHeHUs 3HaAHUs: - 00€ 3a/1a4¥l PEIICHBI MPABUIBHO, YKa3aH X0
pelIeHHs, Pa3MEPHOCTH, (DOPMYJIBI M OTBETHI B YHCIIaX (JOIMyCKASTCs HEOOJIBIIOE OTKIIOHEHUE
MOJIYYEHHBIX YHCICHHBIX 3HAYCHUN OT MPABWIBHBIX ); - IaH Pa3BEPHYTHIN U MCUEPITHIBAIOIIUI
OTBET Ha TCOPETHYCCKUI BOIPOC

Ouyenka: 4
Onucanue xapaxmepucmuxu 8bINOJHEHUs 3HaAHUsL: - 00€ 3a/1a4¥ PEIICHBI PAaBUIBLHO, YKa3aH X0/
pelIeHuUs, Pa3MEPHOCTH, (DOPMYJIBI i OTBETHI B YHCIIAX (JOMYCKAETCS HEOOJBIIIOE OTKIOHEHUE
YKCeJl OT IPABWIIBHBIX ); - HA TCOPETHUCCKUIA BOIIPOC CTYACHT JaJl IPABHIIBHBIH OTBET, HO JIOIYCTHIT
HE3HAYMTEIIbHBIC OIIMOKK M HE ITOKa3aJl HEOOXO0UMOM IOJIHOTHI

Ouenxa: 3
Onucanue xapaxmepucmuxu 8bIN0JIHeHUs 3HAHUs: - TIPABUIBHO PellieHa OHa 3a/1a4a (JJoBeIeHa 10
OTBETA), YKa3aH JIOTMYHBIN X0l pEIICHUs, pa3MEPHOCTH, (POPMYJIBI U OTBETHI B YUCIIAX, HO
JOITYIIIEHBI HEKOTOPBIC OMIMOKH; - BTOpast 3a7a4a He pellieHa, pelieHa He MMOJTHOCTRIO WIH TIPH €
peIlIeHUH JOMYIICHBI TPYyObIe OIMOKH; - HAa TEOPETUYCCKHIA BOTIPOC CTY/ACHT J1al HENPaBUIIbHBIH
OTBET, WJIH ITPH OTBETE JIOMYCTUII 3HAYUTEIIBHBIC HETOYHOCTH M HE TIOKAa3aJT ITOJTHOTHI

Oyenka: 2
Onucanue xapaxmepucmuxu 6bINOJIHeHUs 3HAHUS. HE BBIIOJIHCHBI YCIIOBUS, TIPEIIOATratoIne
OLICHKY «Y IOBJICTBOPUTEIHHOY

KM-6. PacueTHoe 3a1aHue «MeToabl OlIEHKH U pacueTa 3Heprocoeperaomero
3¢ dexTa 151 00beKTOB MPOMBbINLIEHHOCTH B AKKX»

®opmbl peaquzanun: [TuceMennas padora

Tun KOHTPOILHOI0 MeponpuaTHs: Pemenue 3anaqy

Bec koHTpoabHOr0 Meponpustusi B BPC: 1

IIpoueaypa npoBeaeHusi KOHTPOJIBLHOIO MepONpUATHs: B TeueHue cemecTpa Ha NMPAKTUYECKUX
3aHATUSAX CTYACHT MOJyd4aeT 3aJaHus, KOTOpble pa3OMparoTCs U PEIHIaloTCs MO XOAY 3aHSITHS.
CTyneHT J0JKEH pelInTh BCe BhIJAHHBIE 337aud U COOOUIUTH MPENnoAaBaTeio IPaBUIbHBIN OTBET
Ha BOIIPOC 3a1a4u

KpaTlcoe CoA€cpKaHMuE 3alaHUA:
3az[aq1/1 Ha BCC TCMBI, pa361/1paeMHe Ha NPAKTHUYCCKUX 3aHATUAX

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3HaTb: OCHOBHBIE 1.3apaua Ne 15.1
ITOIXO/1bI K CocraBuTth OanaHc MoTpedIeHUs U UCTIOIb30BaHMSI TEIJIOBOM SHEPTUU
HOPMHUPOBAHHUIO npennpustieM 3a roa («IIpunoxenue I1» sHepreTrueckoro nacrnopra
HEraTUBHOTO notpeburens TOP (I'OCT P 51379-99), (cm. Tab.).
BO3/JEICTBUS TenuoBas 3HEpPIUsl UCIOJIB3YETCS HA MPEATIPUATUN B TEXHOJIOTUIECKOM
00BEKTOB MpoLiecce U Ha HYXK/bl OTOIUICHUS, BEHTHISILIUY U TOPSYETro
npodeccuoHaIbHO BOJ/IOCHA0>KEHUS POU3BOJICTBEHHBIX U BCIOMOTaTEeNbHBIX MOMEIICHUH.
U JeATEeIbHOCTH [IpeanpusTue nosydaer TEMIOBYIO SHEPTHUIO € ceTeBOr BOJoM oT TOL]
Ha OKpPYXKaIOILYIO (1980 I'kan/rox) u OT BemoMcTBEHHBIX KOTeNnbHBIX (1090 I'kan/rox).
cpeny Co0OcTBEeHHOE TTPOU3BOICTBO TEIIOBOM YHEPTUH: B KOTEIHLHOU B
BojlorpeiiHbIx Kotiax 6410 I'kan/rox, B anekTpokotiax — 670 ['kan/rox.
[To mokazarensiM TEMJIOCUETYMKOB PacXo/ TEIJIa COCTaBWII: Ha
TexXHoJoruto (ropstuas Boga) — 6090 I'kan/ron, va cucremy I'BC — 203
I'kan/ron, Ha oTomenue u BeHTUsAIMIO — 3045 ['kan/ron, ctopoHHKE
notpedutenu — 812 I'kan/ron.
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PacueTHo-HOpMaTHBHOE MTOTPEOIECHUE COCTABIISIET: HA TEXHOJIOTHIO
(ropsiuast Bona) — 5481 I'kan/ron, Ha cucremy ['BC — 182,7 I'kan/ron, Ha
OTOIUIEHHUE U BEHTWIIALMIO — 2436 ['kan/ron.

PacueTHO-HOpMaATHBHOE MOTPEOICHUE C YIETOM SKCIUTYaTallHOHHO-
HEU30EKHBIX TIOTEPh COCTABIISIET: HA TEXHOJIOTHIO (Topsiyasi BoAa) —
5724,6 I'kan/ron, Ha cuctemy ['BC — 192,85 I'kan/ron, Ha OTOTUICHUE U
BeHTHIIIIMIO — 2740,5 T'kan/ro.

1. B cooTBeTCTBUY C MOTYYCHHBIM PE3yIbTaTOM, B 3aKITIOUYUTEIEHOM
pasnene «MeponpHsaTHs TI0 SHEPToCOSPEIKCHHUIOY IHEPTETUIECKOTO
MacropTa MPeANPUATHS CISTYET IPEIOKUTE MEPBI IO CHUKEHUIO
MOTEPh TETUIOBON YHEPTHUHU.

2. OTtpaszuth OanaHc B quarpamMmme, T.€. B IPOLIEHTHOM COOTHOIICHUHU
(motpebiieHre, CTOPOHHUE MTOTPEOUTENTN, HOPMUPYEMbIC TTOTEPH U
HEpalMOHAIbHBIC TIOTEPH).

3. CocTaBUTh AMarpaMMy ¥ 0TOOpPa3HTh HEPALMOHAIBHBIC TOTEPH O
KaXXI0My TIOTPEOHUTEIIIO.
4. [TocTpoHTh FTUCTOrpaMMy Pacxo/ia yCIOBHOIO TOIUINBA HA

eIMHUITY BBIPAOOTaHHOU TeTutoBoM dHepruu, eciau KITJ Tam = 60%,
KIIJA_tpy6 = 90%, KIIJ] BueBen.xot = 90%, KII/]_xot = 80%,
KIIJL 31.x0T = 98%.

YMeTb: MpOBOAUTH
OIICHKY  CTEICHHU
HETaTUBHOI'O
BIIUSHHSL 00HEKTOB
po¢eCCHOHAIBHO
U OesSTEILHOCTH
Ha OKPYXKaIOIIYyIO
cpeny

1.3apaua 3.3. Ouenure cokpalieHre BHIOPOCOB JUOKCH 1A YIIIepo/ia,
€CJIM B pe3yJIbTaTe MPOBEACHUS IHEProcOeperaronux MEpOIpUsITUI B
CUCTEeME OTOIUICHHSI IPEANPUATHUS, HAXOAIIETrocs B Topoze (eM TadJa. —
OTONUTEIBHBIN Mepros N), yAaJI0Ch CHU3UTH OTPEOIEHUE TETJIOBOU
sHepruu Ha AQ. 3a1aHO TOIJIMBO, UCIIOJIb3yEMOE MPEATIPUATHEM IS
MOJTyYeHHUS TETIOBOM SHEpTHH Ha KoTenbHOH. Koadpuument noneznoro
nerictBus kotenbHoU . KITJ[ nepegaun ternnotsl o temioBoi cetu yTC.
Y nenbHbIe BRIOPOCH! AMOKCH A yriiepoJia cocTaBisiior mCO2.

OI1-5-17
mCO
n, | AQ, Qup,
Ne | ropon eyt | I'ran/ rons M/x/am | i T |2,
u 0 3 (k1) C r/m3
(kr/T)
0 | Upkyrck 232 | 0.1 ras 31 09 [ 0.9 | 1700
1 fpxaHrem’c 250 [ 0.17 | masyr | 403 2'7 8'8 1600
o | Exarepuidy 5511015 | yroms | 19.8 08 109 1 1800
pr 4 8
3 | AcrpaxaHp 164 | 0.14 ra3 33.9 2'9 3'8 1600
4 | Benropon 191 | 0.15 Ma3yT 41 (2)'8 g.s 2500
5 | Buiick 213 | 0.13 ras 36.5 (1)'8 2'9 1800
6 | Bpsmcx 199 | 016 | masyr | 40.1 >7 109 | 2900
7 | Bnagumup 213 | 0.25 yTOoJIb 194 8'7 (1)'9 2400
8 | Bomrorpax | 176|022 | ras 34.4 08 |9 | 1600
9 | Bosorma 228 | 0.14 Ma3yT 41.1 8'7 8'8 1600
L |Bopryra | 306028 | ras 347 5% 198 | 1900
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. | Boporex 190 | 025 | wasyr | 402 2% 159 | 2800
; Jmutpos 216 | 0.19 MazyT 41 2'8 g'S 1900
L | HorocuOupe § 991 1047 | yrom | 217 0.9 |57 | 2600
b |Mbanono | 219|025 | yrom | 232 5% 9% | 1800
: E”“H“Hrpa 188 | 016 | ras 37.9 0199 | 2300
b | Kanyra 21002 | yroms | 202 27198 1700
D | Kamganawma | 265 | 021 | ras 37.9 07 |59 | 2300
b | Moraman | 27901 | wasmyr | 413 7 19% | 2200
¢ | Kewcpono | 227|025 | ras 35.8 58 198 1 1500
S fpxaHrem’c 250 | 0.17 | masyr | 40.6 (1"9 2'8 2200

VYMeTh:

YYHUTHIBATH
MPUHIIUIIBI
YCTOMYUBOIO
pa3BUTHS npu
MPOEKTUPOBAHUU
U DKCIUTyaTaluu
00BEKTOB
po¢eCCHOHAIIBHO
A NeITeTbHOCTH

1.3apaua 9.1 TpyOy BHemHeM auameTpoM D HEOOXOMMO MOKPHITH
TEIJIOBOM M30JAIMEN. B KauecTBe TENI0OBOM U30JIALMY B3AT MaTepUal C
KO2(PPHUITMEHTOM TETUIONPOBOIHOCTH A3, KOADOUIIMEHT TEILIOOTIa4r
Hapy>KHOM cpenbl paBeH a. LlenecooOpa3Ho M UCTOIB30BaTh JAHHBIN
MaTepuaj B KaueCTBE M3OJISIIMOHHOT0 Marepuaa’?

®dI1-5-17

Ne | D, Mmm n3, Br/im'K | a, Br/m2K
0 |20 0.1 5
1 |56 0.1 7
2 | 108 0.08 10
3 | 167 0.43 6
4 |21 0.38 5
5 |65 0.47 5
6 | 185 0.5 8
7 | 156 0.49 9
8 |99 0.49 10
9 |18 0.41 9
10 | 112 0.2 5
11| 98 0.26 8
12 | 36 0.2 5
13| 53 0.48 10
14 | 85 0.2 8
15 | 37 0.22 5
16 | 162 0.13 6
17 | 112 0.08 10
18 | 182 0.26 9
19| 99 0.39 8

2.13.1 CpaBHHTH 3aTpaThl TEIJIOBOH YHEPTHU Ha pabOTy CHCTEMBI
BEHTUJISLMK: IPAMOTOYHOM U ¢ perupKyisiuuen. [Toctponts nmporeccsl
00paboTku Bo3ayxa B H-d-quarpamMme Bi1a)kKHOTO BO3IyXa.

Jlano:
*TEMIIEpaTypa Hapy»KHoro Bo3ayxa ---—20 °C,
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*BJIArOCOJICpKaHUE HAPY)KHOTO Bo3myxa -0,5 T/kr,

sTeMIIEpaTypa Bo3ayxa B nomeuenuu +20 °C,

*pacxo/1 MPUTOYHOTO Bo3ayxa B momerienue 3000 m3/4,

*[IPOLIEHT PELMPKYIISLIMOHHOrO Bo3ayXa (1715 BTopoi cxemsl) 30%.

TemnepaTypy 11oaBaeMoro B HoMeleHue (IPUTOYHOI0) BO3AYyXa U
TEMIEPaTypy YAAISIEMOro U3 MOMEILIEHHS (BBITSKHOIO) BO3AyXa MPUHATH
paBHOM TeMIlepaType BO3yxa B IOMELIEHUH

13.2 CpaBHHUTH 3aTpaThl TEINIOBOW SHEPTUU HA pabOTY CUCTEMBbI
BEHTHIALUU: IPSIMOTOYHOH U € TENJI000MEHHUKOM-yTHIIN3aTOPOM.
[TocTpouTts mporecchl 00padboTKH Bo3ayxa B H-d-auarpamme BiaskHOTO
BO3/yXa.

Jlano:

sTeMIIEpaTypa Hapy»KHoro Bo3ayxa --—20 °C,
*BJIArOCOZIEp>KaHue HapYyKHOro Bo3ayxa -0,5 r/kr,
sTeMIIEpaTypa Bo3ayxa B nomeuienuu +20 °C,

*pacxoj] MPUTOYHOTO Bo3ayxa B momemnieHue 3000 m3/4,
*3(hpexkTuBHOCTD TemnoyTunusaropa 70%.

Temmneparypy nogaBaeMoro B nomeuieHue (IpUTOYHOro) Bo3ayxa u
TEMIEPATYPy YAAIIEMOT0 U3 MOMELIEHUS (BBITSKHOIO) BO3AyXa IPUHATh
paBHOM TeMIepaType BO3/lyXxa B HOMEIIEHUU

3.14.1 Onpenenute pacueTHYIO Harpy3Ky Ha CUCTEMY OTOILICHHUS
MOMEUIECHHUs, U300paXKeHHOro Ha pucyHKe. CTEHbI COCTOST U3 KUPIUYHON
kiaaku TommuHon 20 cM (ko3 durment TeronpoBoaHoctu 0,77
Bt/(m-K)), mrykaTypku TonuuHoi 3 cM (ko durmeHt
teronposoanoct 0,84 Bt/(m-K)). Koaddurments! Tennonepeaaun ans
1oJ1a, KPBILIM, OKOH M IBEpU 33/aHbl B Tabauie. Pacronoxxenue 31aHus —
r. MockBa. TemnepaTypa B HeoTaruiuBaeMoM nojBaie pasHa 5 °C.
Temnepatypa BHyTpH nomenienus pasHa 22 °C. CymmapHas MOIIHOCTb
yCTaHOBJIEHHOTO 00opyaoBaHus 7 kBt. OkHa umerot pazmeps! 1,5x2 wm,
nsepb — 0,8x1,8 M. B moMeniennn HaxoauTes 5 4enoBEK, BHITOIHSIOIINX
JIETKYI0 paboTy.

Onenute 3Heprocoeperarouii 3PQPeKT NpH yTerIeHuu CTeH
CTPOUTENIbHBIM BOMJIOKOM TOJIIMHOMN 6 cM (K03 puireHT
teronposoanoctu 0,05 B1/(m-K)) u danepoit Tonumnoit 2 cm

(ko3 punment remnonposoanoct 0,015 Br/(m°K)).

YMers:
OTIpEeIeNATh
KOHOMHIO
HHEPreTHUECKUX
pecypcoB pu
BHEJPEHUs
’HEprocOeperaroly
UX MEpONpPUATHH,
OLICHUBATh
SKOHOMHUYECKHAN
apdexT u
HKOJIOTHYECKHE

MNpeuMyniecCTBa OT

1.3apaua 1.2. [IpeanpusTtue 3a Toa NOTpeOIsIeT: MPUPOAHOTO Traza - I,
ANEKTPUYECKON dHEPTUH 3, TerioBoid sHeprun Q. Onpenenure
MIPUXOJIHYIO YaCTh dHEprodananca NpenpUsITUs U TPOLIEHTHYIO JTOIIO0
Ka)KJJOTO SHEPTOHOCUTEJIS B HEM.

®II-5-16
Ne | I',-106 um3 | Qul'p, kxkan/um3 | I, muta kKBT-u | Q, ThIC. 'kan
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
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WX BHEJIPECHUSA 7 |64 8023 44 34
8 |65 8032 25 36
9 |55 8078 23 35
10 | 10.9 7597 47 43
11| 6.6 7596 47 27
12| 8.8 8483 43 21
131 7.3 7545 68 37
14 1 9.6 7743 60 49
15| 5.9 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

Onucanne MKAJbI OIleHUBaHUS:

Ouyenka: 5
Huoichuii nopoe svinonnenus sadanus 6 npoyenmax: 100
Onucanue xapakmepucmukuy 6bINOJIHEHUsL 3HAHUA: CTYACHT TOIYYWII IPABUIIBHBIE OTBETHI 110 BCEM
BBIJIAHHBIM 3a/1a4aM

Ouyenka: 4
Onucanue xapaxmepucmuku 6blNOJIHEeHUsL 3HAHUSL. -

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

Oyenka: 2
Onucanue xapakmepucmukiy 6bINOJIHEHUs. 3HAHUs: CTYICHT HE ClIal XOTs Obl OJIHO U3 BBIIAHHBIX
3aJlaHu i

KM-7. KosutokBuym «Kpurepnu 3neprodppeKTHBHOCTH 00bEKTOB TeNJIOIHEPTreTUKH
U TEIUIOTEXHOJIOTHHM U METOABI HX OLIEeHKH»

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpOILHOTrO MeponpusTus: Koymoksuym

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBegeHMs KOHTPOJBHOr0 MeponpusTusa: CTyIeHTy Mpearaercss YCTHO
OTBETUTbH HAa HECKOJILKO BOIIPOCOB U3 Pa3HbIX Pa3/esioB Kypca, IpyU HE0OOXOIMMOCTH MOSICHUTh CBOM
orBeT ¢opmynamu U cxemaMu. CTyIeHT JODKEH MPOAEMOHCTPUPOBATh 3HAaHHE OCHOBHBIX
onpejeNeHui, yMeHue OOBSCHUTh XOJ pEelIeHHs 3a/lady, MOHUMaHUE OCHOBHBIX IIPOIECCOB,
NPOMCXOJAIIMX B TEIUIOMAaCCOOOMEHHBIX ammapaTax, U METOJUK UX pacuera. Bpems Oecenbl ¢
npernojaBaTesieM MoXeT cocTaBisITh 10-15 MunyT.

Kpartkoe coagep:xkanue 3a1aHuA:
[TpoBomUTCS IO BCeM pazfeniaM Kypca, KOTOpbIe pa30uparoTcs Ha MPAKTHYSCKUX 3aHATHSIX.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: MoKa3aTeln 1.1. YcnoBnHoe TommBo. [lepBuyHOE yCIOBHOE TOTUIMBO.
sHepreTrueckoi  AdexTuBHOCTH Hedrsanoit sxkBuBanenrt. [lonsrue. [lonarue
TEIJIO3HEPTEeTUYECKNUX nu TEIUIOTBOPHOI criocoOHocTU. Kak cooTHOCSTCS
TEIUIOTEXHUYECKUX  CHCTEM U TETJIOTBOPHBIE CIOCOOHOCTH Pa3IMYHBIX BUJIOB TOIUIMB.
0o00py/s0BaHus, MPUMEHSIEMOIO B [IepeBox 3HEpPrOopecypcoB B YCIOBHOE TOILIIMBO.
DHEPreTHKE, MPOMBIIIJIEHHOCTH U Y nenpHbIN pacxos yCIIOBHOIO TOIUIMBA HAa IPOU3BOACTBO
Ha oObektax JKKX, GamancoBbie TEIJIOBOM M 2JIEKTPUYECKON YHEPTUU.
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COOTHOILICHUS TUIs aHaym3a
DHEProNOTPEONICHHS,  MPUHITUIIBI
paboThI SHEProcOEPEraroIero
000pyIOBaHUsA, METOJIbl  yd4eTa
TEIIOBOM u 3JIEKTPUYECKON
SHEPrUU

2. KII/] xotnoarperara 6pyrro/HerTo. [IpuHIunuansHas
cxema KoTesnbHOoro arperara. [Ipunuun paboTsl. Busl
oTeph IHepruu B kotiaax. CrocoObl I3HEprocOepeKeHusI.
Brnusinue xoagdunmenta n3beitka Bo3ayxa Ha KIT/1.
[Iponyska xotina. Mcnonb3oBaHUE TEIIOTHI
IIPOYBOYHOU BOJIBI.

3. OnTuManbHOE pachpe/ielieHue Harpy3Ku MExX1y
KOTJIaMH.

4. Buapl noTepb SHEPTUU B TEIUIOBBIX CETAX. MeTobl
pacdera. CriocoObl IHEProcOSPEKEHUS.

5. Ilotepu Tema ¢ MOBEPXHOCTU TPYOOIIPOBOAA.
Kputnueckuii tuametp uzonsiuui. [YpaBHeHue
Terionepenaun (i MIOCKON M IUINHAPUIECKON
CTEHKH, JIJI1 MHOI'OCJIOWHOM cTeHKH). 3akoH Dypbe 1
3akoH HerotoHna-Puxmana. Koaddurment
TEIUIoNEepeaul U TeEpMUIECKoe conpoTuBieHue. [lorepu
C U3JTyYEHHUEM. |

6. l'unpaBnuueckas pa3damaHCHPOBKA TEIUIOBOH CETH.
[Ipnuunel, cneacTBus.

7. Bunpl noteps SHEPrUH B CYIIUIIBHBIX YCTAaHOBKAX.
Crioco0Ow1 sHEprocOepekenus. TermmoBoi 6amaHc
CYLIWIBHOHN ycTaHOBKU. [Bce mpo cymuiabHbie
YCTAHOBKH: 00J1aCTH PUMEHEHUST; TIPOIIECC CYIIKH B h-
d-nuarpamme; yaenbHbIN pacXo/1 CYIIMIbHOTO areHTa 1
yIeIbHBIA PACXOJl TEIIOTHI; TEOPETUUECKAsl U peaIbHas
CYLIWIKA; CYIIMIIbHBIE areHThl | MHOTrOCTyIeH4aras
CYLIKa ¥ PELUPKYJISALHNS CYIIUIbHOIO areHTa.

8. Busibl motepb SHEPrUM B BBINAPHBIX YCTAHOBKAX.
CrniocoOsb1 3HEprocOepekeHus B BHIIAPHBIX YCTAaHOBKAX.
[Bce npo BbImapHbIe YCTAHOBKHU: MPOLIECCHI B BBIAPHOM
YCTaHOBKE; BUJIbI TEMIIEPATYPHBIX JIEIIPECCUIL;
MHOTOCTYII€HYAThI€ BBINIAPHBIE YCTAHOBKH — MPUHIIMIT
NeMCTBYS; MaTepUaANIbHBIN U TEIIOBOM OanaHC BHITAPHOM
YCTaHOBKH; MTOJIE3HBIN U pacrioyiaraeMblii nepenas
Temneparyp|

9. TennoBoit Hacoc. OGnacTh npuMeHeHus. Cxema,
niporiecc B T-S u Ig(p)-h nuarpamme, npuHIUT AEUCTBUSI.
Kosdduuuent tpanchopmanuu. Ternopoii 6anaHe.
Okceprernueckuit KI1/1. Koadpduuuent
paboToCIOCOOHOCTH.

10. ITA. O6macte mpuMmenenus. Cxema, mporecc B h-S-
auarpamme, npuHUun geiicteus. O61acTe NpUMEHEHUS.
11. Bunbl noTepp TEMJIOBOM SHEPTUH B 3aHUAX U
COOpYKEHHSIX M UX pacueT. TemnnoBoi OanaHc 31aHus B
TETUTBIA U XOJIOAHBIN TTepro 1 roja. Criocoos!
sHeprocOepexeHns B cucTeMax OTOIUICHHS U
BEHTHJISIINH.

12. Kputepuu 31eprodhHeKTUBHOCTH TETLTIOOOMEHHBIX
anmapatoB. KIIJ[ TermiooOMennuka. ¢ dexTuBHOCT
TerooOMeHHuKa. TerioBoi O6anaHc.

Onucanue MKaJbl OLICHUBAHUA:
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Oyenxa: 5
Onucanue xapakxmepucmuxu 8bINOJIHeHUs 3HAHUS: CTYICHT MPOJIEMOHCTPUPOBAI 3HAHKE OCHOBHBIX
orpeseNieHUH, MOHUMaHHE OCHOBHBIX MTPOIIECCOB, MPOUCXOISIINX B TETIOMACCOOOMEHHBIX
amnmaparax, 3HaHHE WX KOHCTPYKIIMU U METOIMK pacdyeTa, u CyMesl OObSICHUTD X0 PEIICHHS 3a/1a4

Ouyenka: 4
Onucanue xapakmepucmuxu 8bINOJIHEHUS 3HAHUS: CTYICHT MPOJIEMOHCTPUPOBAJ 3HAHKE OCHOBHBIX
orpesieNieHUH, MOHUMaHKE OCHOBHBIX MTPOIIECCOB, MPOUCXOISIINX B TETIOMACCOOOMEHHBIX
armapartax, 3HaHHe UX KOHCTPYKIIMU U METOIMK pacyeTa, u CyMesl OObSICHUTD X0/ PEIICHHS 3a/1a4,
HO JIOITYCTHJI TIPH TOM HE3HAYUTEIIbHBIC IOTHIECKUE OLTHOKU

Ouenxa: 3
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HAHUS: CTYJCHT B 1IEJIOM ITPOJIEMOHCTPUPOBAIT 3HAHHE
OCHOBHBIX OIpECIICHUH, IOHUMaHKe OCHOBHBIX ITPOLIECCOB, MMPOUCXOIAIINX B
TEIIOMAaCCOOOMEHHBIX allllapaTax, 3SHAaHUE WX KOHCTPYKIIMH U METOJUK pacueTa, U CyMen
O0O0BSACHUTH XOJ1 PEIICHUS 3371a4, HO JOITYCTHJI IIPH STOM 3HAYUTEIIBHBIC H JJaKe TPyObIe OIIMOKH B
pasMepHOCTSX B popMyrnax, HO CyMell CaMOCTOSTEIILHO HCIIPABUTh MX B XOJI€ OTBETA

Oyenka: 2
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HAHUS: CTYJICHT B IIEJIOM HE TIPOJASMOHCTPUPOBAI
3HaHHE OCHOBHBIX ONPEACICHUI U MPOLIECCOB, MPOUCXOISAIINX B TEIIOMACCOOOMEHHBIX
amnmaparax, He CyMel OOBSICHATD XOJ] pEIICHHS 3a/1a4, TOITYCTHII IIPH 3TOM I'pyObIe OITHOKH,
KOTOpBIE HE CMOT MCIPABUTh B XOJI¢ OTBETA
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
8 cemecTp

@DopMa NPOMEKYTOUYHOM aTTecTaluM: 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 xoTenpHO#l ycTaHOBKH. OCHOBHBIE SHEProcOEperaroIiie MEpOIpUATHS 111 TapOBBIX

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 nepcnekTUBbl €ro U3MEHEHUSI.

Merton pairuoOHaJIbHOI'O PACIIPCACICHHA TEIIJIOBOM Harpys3kKku MEKAy KOoTjoarperaraMu B

IIPOU3BOJCTBEHHON KOTEJIBHOM.

[Tpumep 3K3aMeHallMOHHON 3a7auu:

Ha npennpusitun 1uist Hyx 1 TOL 1 rexHonoruu notpediasercst 10 Thicsid TOHH B roJl Ma3yTa,
TEIUIOTBOPHAs CIIOCOOHOCTH KoToporo 9500 kkan/kr, 810”3 T/ros1 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 3eKTpodHepruu 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 JomycKaroTcsl CTy€HTHI, BHIITOJIHUBIINE 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 YK3aMEHAIIMOHHOTO 33/1aHUS/TIOJrOTOBKY OTBeTa — 60 MUHYT. DK3aMEHAIMOHHOE
3aJJaHH€ BBIOMPAETCS CTYIEHTOM CIIydailHbIM 00pa30M U COCTOUT M3 Ouiera ¢ AByMsl BOIIPOCAMH I10
TEOPHH JMCLUUIUIMHBI, MPEANOaralouMMU pPa3BepHYTHI OTBET ¢ HEOOXOJUMBIMH MUCHMEHHBIMU
MOSICHEHUSIMU (CXeMbI M QOPMYJIbI), M MPAKTUYECKOTO 3aJJaHus B BUE 33/1a4l. 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: U/-4yk-g leMoHCTpHpyeT MOHUMaHKE BIUSAHUS O0BEKTOB
po¢eCCHOHATIBHOM 1€ TEIbHOCTH Ha COCTOSIHUE IPUPOTHON Cpeibl U yCTOMUMBOE pa3BUTHE
oOiecTBa

Bomnpocel, 3axanus

1.IlpumepHble TUIIBI 3K3aMEHAIIMOHHBIX 3a/a4:

1. Onpenenuth NOTPEOHOCTH MPEIIPUATHS B YCIIOBHOM TOIUTUBE M IEPBUYHOM YCIIOBHOM
TOILIUBE.

2. OnpenenuTh NPUXOAHYIO YacTh dHEprodataHca MPeANpPHUSLTHS B YCIOBHOM TOIUTHBE.

3. Onpenenuts (hakTHUECKOE MOTPEOICHHUE MPEANPUITHEM YCIOBHOTO TOTUIMBA, €CJIM U3BECTEH
IUIaH 10 OTPEOJICHUIO Pa3IMYHbIX BUJIOB TOIUIMBA U SHEPTOHOCUTENEH M OTKIIOHEHHE OT HETO.
4. Bo CKOJIBKO pa3 U3BMEHHUTCS PACXO]l YCIOBHOTO TOILTUBA, MOTPEOISIEMOr0 CUCTEMOM, IpU
n3menenuu KII1 ornenbHOro €€ anemeHra.

5. Onpenenutb 3KOHOMHUIO TEIUIA B TEIUIOBBIX CETSAX IPU HAHECEHUH Ha HUX M30JISLHUU.

6. OnpenenuThb MOTEPU FHEPTUU B TEIUIOBBIX CETAX 3a CUET U3JIYYEHUS U KOHBEKIIHU.

7. Onpenenutb KpUTHYECKUN AUaMETP U30JIALIUH.

8. Onpenennuth 5KOHOMUIO TomMBa npu yBesnndeHuH KITJI npoMbliieHHONH KOTEIbHOM.

9. Onpenenuth COKpalleHue BEIOPOCOB NUOKCHIa 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 IPEIOLIEro napa uiu
BTOPUYHBIM IIAPOM.

13. OnpenenuTs 3KOHOMUIO TEIUIA IIPU MTOJAOIPEBE IPUTOYHOTO BO3AYXa B PEKYIIEPAaTUBHOM
YTUIIM3ATOPE TEIUIOTHI BBITSDKHOTO BO3AYXA.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

vk wh e

o

10.
11.
12.
13.
14.

1.

KaKoBa TensioTBOpHas cnocobHOCTb YCIOBHOMO TON/INMBA?

Kakoe ToninBo ABnseTca Hanbonee AOPOrMM C TOUKM 3pEHMA 3aTPaT NePBUYHOTO TONANBA?
KaKue BMAbl TONIMBHO-3HEPTETUUYECKMX PECYPCOB OTHOCATCA K Npomn3BeseHHbIM TIP?

KaKue BMAbl TONIMBHO-9HEPIETUYECKMX PECYPCOB OTHOCATCA K BTOPUYHBIM roptoumm TIP?

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

YTO NOHMMaEeTCA NoL NOHATUEM KIHEPFrOEMKOCTb BHYTPEHHErO BAa/IOBOrO NPOAYKTa»?

KaKoW nokasaTtenib sHepreTMyeckoin apPeKTMBHOCTM OTHOCUTCA K TEXHUYECKMM MOKa3aTenam
3HepreTnyeckom appeKTUBHOCTU?

K BTOPUYHBIM rOptoYMM SHEPreTUYECKMM pPecypcam OTHOCUTCA:

MpupoaHbIv ra3 60/blle BCEFO COAEPKUT

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

IneKTpUYEeCcKnin KoapPUUMEHT NONE3HOTO AEACTBUA NAPOTYPOUHHDBIX 3NEKTPOCTaHLMIA COCTaBAseT
KoadpduumeHT nonesHoro AencTeuA rasoTypOUHHbIX YCTAHOBOK COCTaBAAET

C yem cBA3aHbl NOTEPU SHEPTUN NPU TPAHCNOPTUPOBKE TEMIOHOCUTENSA OT UCTOYHMKA [0
nortpeburtena?
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10. Onpenenute ronoBy0 3KOHOMUIO ToIMBa npu noseieHn KIT/[ npoMsblineHHON
korensHOM. TermmonponsBoautenbHocTs — 300 I'JIk/4, TOI0BOE YMCII0 YaCOB UCTIOJIH30BAHUS —
4100 4., TormuBo — pupoaHbIii ra3 (Qpu = 33,7 MIx/aM”"3), cpenneronosoii KI1J1 0,55. B
pe3ynbTaTe 3Heprocoeperaronux meponpusatuii KI1J] koreasHO#N ycTaHOBKY OBBICHIICS 10
0,6. Onpenenute yaenpHbIe 3aTpaThl ra3a Ha BbIpaboTKy 1 '/l Tema.
OTtBeTsI:
1. 7000 xkan/kr 7000 kxan/am”3 10000 kkan/xkr 10000 kkan/am”3 7000 M/ Tx/xr 7000
Mx/am”3 10000 MIx/xr 10000 MJx/EM”3 2. yrojib Ma3yT NPUPOIHBIN Ta3 HEPTh TOPP
cianubl 3. 'optoune u remnossie TOP TOP n30pITouHOr0 NaBneHus JiaeKTpuyecKas u
temioBas sHeprus 4. Jlomennsiit ra3 [Ipupoansiii raz J{pimossie ra3el 5. KII/] TermioBbix cerei
D¢ dexTuBHOCTH TEMIIOOOMEHHNKA Y JICTTbHBIE IOTEPH SHEPTHH B cucteMe 6. OTHOILICHHE
3aTpauyeHHON B CTpaHe SHEPruu, BHIPAXKEHHOI B TOHHAX YCIOBHOIO TOIUIMBA, K BHYTPEHHEMY
BaJIOBOMY MPOAYKTY, BbIpaxkeHHOMY B aojutapax CHIA CoBokyrHast CTOUMOCTb BCEX
KOHEYHBIX TOBapOB U YCIYT rOCYAapCcTBa NPOU3BeIeHHbIX 3a 1o OTHOIIeHHE KOJIHYeCTBa
IIEPBUYHBIX SHEPrOPECYPCOB, IPOU3BOJUMBIX B CTPAHE, K KOJIMYECTBY IHEPIOPECYPCOB,
noTpebIIsieMbIX ATON cTpaHoil OTHOIIEHHE 3aTPaueHHOM B CTPAHE ANEKTPOIHEPTHH K
BHYTPEHHEMY BaJIOBOMY IPOAYKTY, BbipaskeHHOMY B posuiapax CILA 7. ITonnslit
sHepreruueckuid KIIJ[ npeanpusarus TexHonornyeckoe TOMBHOE Yucio [lomns 3arpar
NPEINPUSATHS HA SHEPTETHYECKHE PECYPCHI B C€0eCTOMMOCTH NPpoayKuuu 8. KoKcoBBIi ra3
Kokc Cnanupt 9. [Iponan byran Meran 10. Eqununet uzmepenus KonuuectBo TemnoTsl,
KOTOpOE 3aTpauMBaeTCs Ha UCIIapeHue BOJIbI, cojieprkalieiics B Toruube KonuuecTBo sHepruu,
KOTOpOE 3aTpaunBaeTCs Ha TpaHCIOPTUPOBKY ToruBa 11. [Ipunaraercs Tabnuia co cxemamu.
Hano BeiOpaTh Bce BepHble cxeMbl. Cpenu cxeMm ecTh HenpaBmiibHbIe. 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 M XUMUYECCKHM HEJI0’KOTaMU C KOHBEKITUEH U
U3ITy4YEHUEM Ha MTOBEPXHOCTU TPYOOIPOBOAA C TEIIONPOBOJHOCTHIO IPYHTA C yTEUKaMU
TETUIOHOCHUTEJIS ¢ THAPABIMYECKON pa30aaHCUPOBKOM TETUIOBOM CETH C (pru3muecKon
TEIUIOTOM IIUTAKOB € yXOIAUIUMU razamu 15. JIns pernenust 3a1a4u HEOOXOAUMO BBIPA3UTh
pacxon TorumBa, uenoas3ys nonstue KIIJ[ kotna.
Bepusriit otet: 1. 7000 kkan/Kr 2. npUpOAHbIH ra3 3. aJeKTpuyeckas U TeIuIoBasi SHEprHsl
4. noMeHHbIN Ta3 5. Y aenbHbIe TOTEPH SHEPTUH B cucTeMe. 6. OTHOIIEHHE 3aTpaueHHON B
CTpaHe dHEPI'uH, BBIPAXKEHHON B TOHHAX YCJIIOBHOI'O TOIUIMBA, K BHYTPEHHEMY BaJIOBOMY
MPOJYKTY, BeIpaxkeHHOMY B fojutapax CIHIA. 7. TexHonornyeckoe TOMIMBHOE YUCIIO 8.
Koxkcospiii raz 9. Metan 10. KonnuecTBo TENI0ThI, KOTOPOE 3aTPAUMBAETCS HA HCIAPEHUE
BOJIBI, cojiepxarnelics B Toruuse 11. 6, 1,3, m 12. 35 —43% 13. 30 —35% 14. ¢
KOHBEKIMEH U M3JIydeHHEM Ha MOBEPXHOCTH TPyOONPOBOAA C TEIIONPOBOTHOCTHIO
IPYHTa C yT€YKaMU TEIUIOHOCUTENSI C THIPaBIMUECKOl pa30aiaHCUPOBKO TEIJIOBOM CeTH
15. OtBetr: DxkoHOMUS TomUBa cocTaBUT S5 530 Thic. HM”3 ra3a wiu 6 354 T y.T. B TOA;
yaenpHbIe 3aTpaThl Ha BeIpaboTKy 1 I'JIx TernoTel coctasst 56,8 kr y.1./T' Ik unu 46,5
HM”3/T" Ik

2. Komnerenmust/Uuaukarop: NJI-1nk-1 CiocoOeH UCTOIh30BaTh HOPMATHBHYIO JOKYMEHTAITUIO
npu pa3paboTke 00BEKTOB TEIJIOIHEPTETUKU U TETNIOTEXHUKU

Bomnpocel, 3axanus
1.Bomnpocskl K 3K3aMeHy N0 Kypcy «JHeprocoepe:keHue B TeMJI0IHePreTuKe u
TEMJIOTEXHOJOTHAX>

1. OcCHOBHBIE BUJIBI SHEPTETHUECKUX PECypCOB. TemI0oTBOpHAs CITOCOOHOCTh Pa3IMIHBIX
BHJIOB TOILIMBA.

2. VYcnoHoe TormBo. HedTsiHoit sxBuBanent. [lepBuuHoe ycI0BHOE TOTIITUBO.

3. MupoBoii sHepreTudeckuii 6amaHc, TEHACHIIUN €r0 H3MEHEHUS.
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4. OcHOBHBIE TPUYUHBI HE00X0AUMOCTH 3(P(PEKTUBHOTO NCTIOIH30BAHUS SHEPTUH B
Poccun. Duepretudeckuit 6aianc Poccun v mepcneKTUBBI €r0 M3MEHEHUS.

5. CBs13b 3(h(heKTUBHOTO UCTIOIBb30BaHUS TOTUTUBHO-IHEPT€TUUECKUX PECYPCOB U
COCTOSIHUS OKpYXKAIoIlEeH Cpeibl.

6. DHEProeMKOCTh BHYTPEHHET0 BAJIOBOTO MPOAYKTa. [[pUYMHBI BEICOKOTO YAEIHHOTO
notpebienus suepruu B Poccun.

7. [Tonsarue notenumana sueprocoepesxkenusi. [lorenuman sneprocoepexenus B Poccun u
YT €ro peanu3anuu

8. OyHKIIMOHAIBHAS CXeMa SHEPTeTUKU CTpaHbl. [I[pHopUTeTHOCTD 3HEProcOepeKeHUs y
notpedureneit TOP.

9. OcHoBHbIE KpuTepun d3PPeKTUBHOCTH UcTionb3oBanus TOP. X Buabl u KpaTkas
XapaKTepUCTHKA.

10. TepmoanHaMudeckre KpUTepuu 3PGHEKTUBHOCTH UCTIOIH30BAHUS SHEPTHH.

Kpurepun ocHOBaHHbIE Ha IEPBOM U BTOPOM 3aKOHE TEPMOJUHAMUKH.

11. Texuuueckue (HaTypaibHbIC) OKa3aTean 3PHEKTUBHOCTH UCIOIB30BAHUS YHEPTUH.
OKOHOMUYECKHE KPUTEPHH.

12. HopmupoBaHHe pacxojaa TOILUIMBHO-3HEPTETHYECKHX PECypCcOB. BHIbI HOPM M METOIbI
ux pa3pabotku. HopmupoBanue norpebiieHus TerIoThl B 3AaHUAX.

13. Bunet ternosbix anextpuueckux cranuuil. Mx KII/I. CriocoOsl noBblIIeHNS
sHepreTrudeckoit apdexruBoct TOC.

14. ABTOHOMHBIE HCTOYHHUKH YHEPrUH. VX BUIIBI, IPEUMYIIIECTBA H HEAOCTATKH.
Korenepanus u Tpurenepanus.

15. KIIJ xkotenbHOM ycTaHOBKH. OCHOBHBIE SHEProcOeperaronife MepOnpusTHS IS
HapOBBIX U BOJOTPEHHBIX KOTJIOB B IPOU3BOJCTBEHHBIX KOTEJIBHBIX.

16.  Metoa panMoOHATBLHOTO pacIpeAeTICHHs TEIIOBOK HArPY3KU MEXKIY KOTIOarperaTaMu B
IIPOU3BOJCTBEHHON KOTEJIBHOM.

17.  Tennossle cetu. X BUIBI 1 OCHOBHBIE A51eMeHTHI. OCHOBHBIE BUIBI TIOTEPh YHEPTUHU H
pPECypCOB B TEIUIOBBIX CETSIX.

18.  Ilorepm sHeprum ¢ MOBEPXHOCTH N30JIMPOBAHHBIX U HEU30JIMPOBAHHBIX
TpyOOnpoBO0B. Mephl O UX COKpAIEHUIO.

19.  Pacder moTeph 2HEPTUU C TOBEPXHOCTH TPYOOIIPOBOIOB MPH PA3THYHBIX BHIAX UX
HPOKJIAIKH.

20.  TloTtepu sHEprHH U PECYpPCOB C YTE€UKaMH TETUIOHOCUTEIS B TETUIOBBIX CETSAX. 3aTPaTh
SHEPIUH, CBSI3aHHBIE C MepeKaunBaHNUEM TEINIOHOCUTENS B TEIUIOBBIX CETSIX. Mepbl 1o UxX
COKpAILEHUIO.

21. IToTepu dHepruu, CBs3aHHbIE ¢ HAPYLIEHUEM TEIIOBBIX U TUAPABINYECKUX PEKUMOB
TEIJIOBBIX ceTel. Mepbl 0 UX COKPAICHUIO.

22. OcHOBHBIE BU/IbI dHEpreTHYeckux OanancoB. X HazHaueHue. Mcrounuku ux
COCTaBJICHUS.

23. DOHepreTuyeckuii 6aJaHc peruoHa. XapakTepuCcTUKa €ro OCHOBHBIX COCTABIISIOIINX.
24, DHepreTuyeckuil 0anaHc MPOMBIIITIEHHOTO MPEANPUATHS. XapaKTepUCTUKA €ro

OCHOBHBIX COCTABJIAIOIINX. PaCHpCI[eJ'IeHI/IC OCHOBHBIX ITOTOKOB HOTpe6JI$ICMOI71 OHCPTHUU HA
IMPOMBIINIJICHHOM IPCATIPHUATHUH.

25. DHeprerudeckuil 6ananc 3nanus. ETo OCHOBHBIE OCTaBIISIONIHE.

26. Bropuunble sHepreTrueckue pecypcbl. IX BUABI U KpaTKask XapaKTepUCTHKA.

27. Meroas! ucnonbs3oBanue TeraoBeix BOP. PereneparrBHoe 1 BHENIHEE UCIOIB30BaHUE
TermnoTel BOP.

28. Bropuunsbie sHEpreTHYecKHe pecypchl H30BITOYHOTO JAaBIeHUs. MeTOAbI NX
HCITOJIF30BaHUS.

29. BricokoTeMiiepaTypHble TEIIOTEXHOIOTHYECKUE YCTaHOBKU. O0IacT UX MPUMEHEHHS.

MeTtoapl SHEProcOepeKEHUS B BLICOKOTEMITEPATYPHBIX YCTAHOBKAX.
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30. TemnnoBoii GaniaHC BHICOKOTEMITEPATYPHOU TETIIOTEXHOJIOTUYECKO YCTaHOBKH.
BHemnee u pereHepaTHBHOE UCTIOIB30BAHNE BTOPUYHBIX SHEPI€THUECKUX PECYPCOB B
BBICOKOTEMIIEPATYPHBIX YCTAaHOBKAX.

31. Tennosie Hacockl. X Ha3HaueHWe W mpuHIUN aeicTBusA. Koaddumment
Tpanchopmanuu. MICTOUHUKY HU3KOMOTEHIIMATBHON TETIOTHI A1l BX paboTsl. O6macTu
PUMEHEHHS.

32.  HwuskoreMmnepaTypHbIE TEIUIOTEXHOJIOTUYECKHE YCTAHOBKU. DHEProcoeperaromumx
MEpOIPUATHS B HU3KOTEMIIEPATYPHBIX TEXHOJIOTUYECKUX YCTAHOBKAX.

33.  OcHOBHBIE MOTEPH TEIUIOTHI 3AaHKeM. [lyTH yMeHbIIEHUS TEIUIOBBIX MOTeph. CIocoOb!
9HEProcOEepeKeHNs B 31aHHSIX.

34.  CnocoObl CHI)KEHUS HarPY3KU Ha CUCTEMY OTOIUICHUS 3/1aHUsl.

35.  DmueprocOepexeHHe B CHCTeMaX BeHTWIISALUH U KOHAUIIMOHUPOBaHUs. PerupKysimus.

Hcronp30BaHNUE TEIIOTHI BCHTUIALIMOHHBIX BLI6pOCOB IIpU MMOMOIIH PCKYIICPATUBHBIX U
PEr€HEPAaTUBHBIX TENMI000MEHHUKOB U TEIJIOBBIX HACOCOB.

36.  Ydyer sHEpreTU4ecKux pecypcos, ero Buabl. CriocoObl yueTa pa3inudHbiX BugoB TOP.
37.  VYuer teroBol 3Hepruu. [IpuOopsl yuera. YUeT TEII0OBON SHEPTUU B OTKPBITHIX U
3aKPBITBIX CHCTEMAX TEIJIOCHAOKCHHUS.

38.  Duepreruyeckue 00CIEIOBaHMS TPOMBIIUICHHBIX TPEANPUATHIA. X BUABI e,
OCHOBHBIC JTAIlbl.

39.  DHepreruyeckuil MacmopT MOTPEOUTENS SHEPTOPECYPCOB. DHEPreTHIeCKast
JeKJTaparus.

40. DHEprocepBUCHbIE KOHTPAKTHI

MaTepI/IaJ'[bI AJIS MIPOBEPKHU OCTATOYHBIX 3HAHHUI

vk wN e

o

10.
11.
12.
13.
14.

1.

KakoBa Ten/sioTBoOpHasa cnocobHOCTb YC/IOBHOIO TOMN/IMBA?

KaKoe ToninBo ABnseTca Hanbosee 4OPOrMM C TOUKM 3pEHMA 3aTPaT NEPBUYHOTO TONANBA?
Kakune Buabl TONJMBHO-3HEPTreTUYECKUX PECYPCOB OTHOCATCA K NpoussedeHHbim TIP?

KaKue BMAbl TONIMBHO-9HEPIETUYECKMX PECYPCOB OTHOCATCA K BTOPUYHBIM roptounm TIP?

KaKue nokasaTenun 13 nepevncieHHbIx Huxe HE oTHOCATCA K TepMOAMHAMMYECKMM MOKa3aTenam
aHepreTnyeckomn appeKTMBHOCTU?

YTO NOHMMaETCA NOL NOHATUEM KIHEPrOEMKOCTb BHYTPEHHErO BAa/IOBOrO NPOAYKTa»?

Kakoit nokasartenb sHepreTnyeckon 3pGeKTMBHOCTM OTHOCUTCA K TEXHUYECKMM NOKasaTensim
aHepreTnyeckomn appeKTMBHOCTU?

K BTOPUYHbBIM rOpHOYMM SHEPrETUYECKUM PEeCcypCcamM OTHOCUTCS:

MpupoaHbIn ras 60/blUe BCErO COAEPHKUT

B 4yem oT/MYMe BbiCLIEN TENIOTbI CFOPAHMA TOMIMBA OT HU3LLEN TENNOTbI CropaHUsA TONAnBa?
BbibepuTe BCe BEPHbIE CXEMbI NAPOTYPOUHHBIX YCTAHOBOK M3 TabumLbl.

AneKkTpUYecKmii KoapPULMEHT NONE3HOIO AENCTBUA NAPOTYPOUHHBIX 3NEKTPOCTAHLUMI COCTaBNSAET
KoadpdnumeHT nonesHoro AencTBmnA rasoTypbUHHbIX YyCTAHOBOK COCTaBAAET

C yem cBA3aHbl NOTEPU SHEPTUN NPU TPAHCMOPTUPOBKE TEMNNOHOCUTENA OT UCTOYHMKA A0
norpebutena?

10. Onpenenurte rogoBy0 3KOHOMUIO ToruiMBa Mpu noBbieHny KITJ[ mpoMeinuieHHON
kotenbHol. TermnonponsBoautenbHOCTh — 300 I'JIK/4, roJ0BOE YHCIIO YACOB UCTIOIB30BAHUS —
4100 4., TorutnBo — ipupoaHEIi ra3 (QpH = 33,7 MIx/aM"3), cpenreroaoroit KI1J] 0,55. B
pe3ynbTrate 3Heprocoeperaromux meponpusatuit KI1/l koTensHOM yCTaHOBKH MOBBICHIICS 10
0,6. OnpenenuTe yaenbHbBIE 3aTpaThl Ta3a Ha BeIpaboTKy 1 'k Tema.

OTBeThI:
1. 7000 xxan/kr 7000 kxkan/am”3 10000 kxan/kr 10000 kxan/am”™3 7000 M Ix/xr 7000
M/Lx/am”3 10000 M/Tx/kr 10000 MDx/HM”3 2. yroiabs Ma3yT NpUPOIHBIN Ta3 HePTh TOpG
cnaniel 3. 'oproune u rerwtoBbie TOP TOP u30biTouHOr0 MaBieHus DIEKTpUIECKas U
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teruioBas sHeprus 4. Jlomennslii ra3 [pupoansiii ra3 Jpimossle rassl 5. KI1/] rennoBsix cereit
D¢ heKTUBHOCT TETUIOOOMEHHUKA Y IEIbHBIC IOTEPH SHEPTHH B cucTeMe 6. OTHOIIICHUE
3aTpaueHHON B CTpaHE SHEPIUHU, BBIPAXKEHHON B TOHHAX YCJIIOBHOI'O TOIUIMBA, K BHYTPEHHEMY
BaJIOBOMY MPOJIYKTY, BbIpaxxeHHOMY B nojiiapax CLIA CoBokymHasi CTOUMOCTB BCeX
KOHEYHBIX TOBapOB U YCIYI FOCYAapcTBa IPOU3BEIECHHBIX 3a o OTHOIIEHHE KOIMYECTBA
MEPBUYHBIX YHEPrOPECYPCOB, MPOU3BOUMBIX B CTPAHE, K KOJIMYECTBY IHEPIOPECYPCOB,
oTpebIIeMbIX ATON cTpaHo OTHOIIEHNE 3aTPau€HHOM B CTpaHEe IEKTPOIHEPTUH K
BHYTPEHHEMY BaJOBOMY MPOAYKTY, BhIpaxkeHHOMY B qojutapax CIIA 7. [Tonubri
sHeprernueckuii KII/I npennpustusa TexHomornuyeckoe TOINMBHOE Yncio Jlosst 3aTpar
IPEINPHUATHS Ha SHEPreTUUECKHE PECYpChl B ce0ecTOUMOCTH npoaykiuu 8. KokcoBslii ra3
Kokc Cnannpet 9. [Iponian byran Meran 10. Eqununel usmepenust KonmdecTBo TemioTsl,
KOTOpOE 3aTpaunBaeTCs Ha UCIIapeHue BOJIbI, cojiepskalieiics B Toruube KomuuecTBo sHepruu,
KOTOpOE 3aTpauMBaeTCs Ha TpaHCIOPTUPOBKY Torusa 11. [lpunaraercs tabnuna co cxemamu.
Hano BeiOpaTh Bce BepHbIe cxeMbl. Cpeau cxeM ecTh HenpaBuibHbie. 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 XUMHUYECKAM HEJOXKOTaMHU C KOHBEKIIUEH U
U3JTy4YEHUEM Ha ITOBEPXHOCTU TPYOOIIPOBOA C TEIUIONPOBOAHOCTBIO IPYHTA C YTEUKaMU
TEIUIOHOCHUTES C TUAPABINYECKON pa30aIaHCUPOBKOM TEIIOBOM CeTH ¢ (pu3nvecKoi
TEIUIOTOM LIUTAKOB € yXOIAUMMU razamu 15. J{ns pemenust 3a1aum HE0OX0AUMO BBIPa3UTh
pacxoj TornBa, ucnoib3ys noustue KI1/ kotmna.
Bepnsrii orBet: 1. 7000 Kkan/kr 2. IpUPOIHBINA Ta3 3. 3IEKTPUIECKas U TEIUIOBAsT YHEPTHS
4. ToMeHHBIH ra3 5. Y nenbHble noTepu SHepruu B cucteme. 6. OTHOIIEHHE 3aTpavyeHHO B
CTpaHe 3HEpPI'UH, BbIPAXXEHHOW B TOHHAX YCJIIOBHOT'O TOIUIMBA, K BHYTPEHHEMY BaJIOBOMY
MPOJYKTY, BeIpaxkeHHOMY B foJutapax CHIA. 7. Texnomornyeckoe TOITMBHOE YUCIIO 8.
Koxkcospsrit raz 9. Metan 10. KoiuecTBo TEMI0THI, KOTOPOE 3aTPauMBACTCs HA UCTIAPEHUE
BOJIbI, coeprkanieiics B TorumBe 11. 6,1, 3, m 12. 35 —43% 13. 30 —35% 14. ¢
KOHBEKIIMEN 1 U3y4eHHEM Ha IOBEPXHOCTU TPYOOIIPOBOA € TEIIONPOBOAHOCTHIO
TPYHTa C yTeYKaMHU TETUIOHOCUTENSI ¢ THAPABINYECKON pa30aTaHCUPOBKOM TEIJIOBOM ceTH
15. OtBet: DxoHOMUS ToruMBa cocTaBUT 5 530 Thic. HM”3 Ta3a win 6 354 T y.T. B TOJ;
yJelbHbIe 3aTpaThl Ha BeIpaOoTKy 1 I'JIk TermnoTs! coctaBsat 56,8 kr y.1./I'JIx umu 46,5
um”"3/T Ix

3. Komnerenuust/Muaukarop: 1J/1-2nk-1 [Ipunumaer yyactue B pa3paboTke NPUHIUIHAIBHBIX
cxeM U 000pynoBaHus 111 00BEKTOB TEIJIOHEPTETUKY U TEIUIOTEXHUKU

Bomnpocel, 3axanus
1 .IIpuMepHBIe TUIIBI SK3aMEHALMOHHBIX 3a/1a4:

1. Onpenenuth NOTPEOHOCTH NPEANPUITHS B YCIIOBHOM TOIUIMBE U IEPBUYHOM YCIOBHOM
TOILJINBE.

2. OnpenenuTs TPUXOAHYIO YACTh SHEPTrOOaIaHCca MPEANPHUSTHS B YCIOBHOM TOTUIHMBE.

3. Onpenenuts pakTHUECKOE MOTpeOIeHNE PEANPUATHEM YCIOBHOTO TOIUINBA, €CIIM N3BECTEH
IUTaH 0 MOTPEOICHNIO Pa3INYHbIX BUOB TOIUIMBA U YHEPrOHOCUTENIEH U OTKJIOHEHHE OT HETO.
4. Bo CKOJIBKO pa3 U3MEHHUTCS pacXxo/l YCIIOBHOTO TOIUIMBA, MTOTPEOISIEMOr0 CUCTEMOM, MPH
m3menenuu KII1 ornenbHOro e€ anemMeHra.

5. OnpenenuTs SKOHOMHUIO TEIIa B TEIVIOBBIX CETAX IPU HAHECEHUU Ha HUX M30JIALIUH.

6. OnpenenuThb MOTEpU SHEPTUU B TEIUIOBBIX CETAX 3a CUET U3JIYUYEHHUS U KOHBEKLIHU.

7. OnpenenuTb KpUTUUECKUI TUaMETP W30S,

8. OnpenennTh S3KOHOMUIO TOIIMBA IIpH yBennueHnn KIIJ[ mpomsbIieHHOM KOTETBHOM.

9. Onpenenuth COKpaleHre BEHIOPOCOB JUOKCHIa yrieposa rnpu yBenuueHuu KI1J]
KOTJI0arperara.

10. Onpenenuts KIIJ] koTnoarperata 6pyTTo U HETTO MO NPSIMOMY U 00paTHOMY OaaHcy.
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11. OnpeneJme 9KOHOMHUIO YCJIOBHOI'O TOIIJIMBA IMPU HUCITIOJIb30BAaHUHU TCTIJIOBOI'O HACOCa IJId
OTOIJICHUS] BMECTO KOTEIbHOM.

12. OnpenennTs 3JKOHOMUIO TEIUIA U Iapa IPU MTOI0TPEBE UCXOAHOIO PACTBOPA HA BXOJE B
BBINAPHYIO YCTaHOBKY. [lo1orpeB ocyIecTBiseTcss KOHAEHCATOM I'PEIOILEro napa Wiu
BTOPHUYHBIM I1apOM.

13. OnpenenuTh S5KOHOMUIO TeIjIa IIPU MOJ0TPEBE MPUTOYHOIO BO3/lyXa B PEKyIIEpaTUBHOM
YTUJIU3ATOPC TCIJIOTHI BBITSIKHOT'O BO3yXa.

MartepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI

vk wh e

o

10.
11.
12.
13.
14.

1.

KakoBa TennoTBOpHasA cnocobHOCTb YCAOBHOMO TONAUBA?

Kakoe Tonaneo asnsaetca Hanbosee OPOrMM C TOUKM 3pEHUA 3aTpaT NePBUYHOIO ToNAMBa?
Kakue B1abl TONAMBHO-3HEPreTUYEeCKUX PecypcoB OTHOCATCA K Npom3BeaeHHbIm TIP?

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

Kakue nokasatenu u3s nepedymncieHHbix Huxe HE oTHOCATCA K TepMOAMHAMNYECKMM MOKa3aTenam
3HepreTnyeckom appeKTUBHOCTU?

Y10 NOHMMaeTCA NoL NOHATUEM K3HEPrOeMKOCTb BHYTPEHHErO BasIOBOrO NPOAYKTa»?

Kakoi nokasartenb sHepreTuyeckon 3dpGeKTUBHOCTM OTHOCUTCA K TEXHUYECKMM MOKa3aTenam
3HepreTnyeckom appekTMBHOCTN?

K BTOPUYHbBIM FOPIOYMM SHEPFETUYECKMM pPecypcam OTHOCUTCA:

MpupoaHbIv ra3 60/blle BCEFO COAEPKUT

B yem oT/MuMe BbicLIEN TENNOTbI CFOPAaHMA TONIMBA OT HU3LLEM Tena0Tbl CrOPaHUA TONINBA?
BbibepuTte Bce BepHblE CXeMbl MAPOTYPOUHHBIX YCTAaHOBOK M3 TabauLbl.

IneKTpUYEeCcKUin KoapPUUNEHT NONE3HOTO AEUCTBUA NAPOTYPOUHHDBIX SEKTPOCTaHLMIA COCTaBNAET
KoapduumeHT nonesHoro AenicTeuA ra3aoTypObUHHbIX YCTAHOBOK COCTaBAAET

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

10. Onpenenure ronoBy0 3KOHOMHUIO TOIUIMBA IpH noBeieHnH KIT/[ npoMsblneHHoN
korenpHOM. TermmonponsBoautenbHocTs — 300 I'JIk/4, TOI0BOE YMCIIO YaCOB UCTIOJIH30BAHUS —
4100 4., TonmuBo — npupoaHbli ra3 (Qpu = 33,7 MJIx/um"3), cpenneronosoit KI1/1 0,55. B
pe3yabTate 3Heprocoeperatomux meporpusatuid KI1J[ koTenbHON yCTaHOBKY 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 Ix/aM”3 2. yrois Ma3yT NpUpOAHBINA ra3 HePTh Topd
cianipl 3. loproune u teroBeie TOP TOP n30piTrouHoro AaBneHus DaeKkTpudeckas u
teroBast sHeprus 4. Jlomennsiit ra3 [Ipupoansiii raz JIsimoBsie ra3e 5. KITJ[ TenmoBsix ceTeit
O dexkTuBHOCT TEMI00OMEHHHKA Y JIeTbHBIE OTEPH SHEPTHH B cucteMe 6. OTHOILIeHHE
3aTpayeHHOH B CTpaHE YHEPTUHU, BBIPAKEHHON B TOHHAX YCJIIOBHOTO TOIUIMBA, K BHYTPEHHEMY
BaJIOBOMY IPOJYKTY, BbIpaxkeHHOMY B josinapax CIIIA CoBokynHasi CTOMMOCTB BCEX
KOHEYHBIX TOBapOB U YCIYT roCyAapcTBa MPOU3BeIeHHBIX 3a o] OTHOIIEHHE KOIHYeCTBa
NIEPBUYHBIX SHEPTOPECYPCOB, IPOU3BOJUMBIX B CTPAHE, K KOJIMYECTBY IHEPIOPECYPCOB,
noTpedIseMbIX ATON cTpaHoi OTHOIIEHNE 3aTPauYe€HHON B CTPAaHE AJIEKTPOIHEPTUHU K
BHYTPEHHEMY BaJIOBOMY NPOAYKTY, BbIpaskeHHOMY B posutapax CIIIA 7. ITonansrit
sHeprernuecknii KII/I npennpustus Texnomornueckoe TormBHOE yncao Jloist 3aTpar
NPEINPUATHS HAa SHEPTeTUYECKHE Pecypchl B ce0ecTOMMOCTH npoaykuuu 8. KokcoBslii ra3
Koxkc Cnanupl 9. Ilponian byran Meran 10. Equnnisl namepenns KonnuecTBo TEMIOTHI,
KOTOpOE 3aTpauMBacTCs Ha UCIIapEHUE BOJIbI, cozeprkalieiics B Toruuse KonnuecTBo 3Hepruy,
KOTOPOE 3aTpaymBaeTCs 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% 10 35% 36 — 40% mo 50% 13. 46 — 48% 30 — 35% 80 — 94% 35 — 43% mo
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70% 80 — 99% no 50% 14. ¢ MEXaHUYECKUM U XUMUYECKAM HEJOKOTaMHU C KOHBEKIIUEN U
U3ITy4YEeHUEM Ha MTOBEPXHOCTU TPYOOIPOBOAA € TEIUIONPOBOAHOCTHIO TPYHTA C yTEUKaMU
TETUIOHOCHUTEJIS ¢ TUAPABIMYECKON pa30amaHCUPOBKOM TEINIOBON CeTH C (prusnuecKon
TEIUIOTOM [UTAKOB € yXOIAUMMU razamu 15. J{ns perenus 3agauu He0OXOAMMO BbIPA3HUTh
pacxo[ ToImBa, uenoib3ys nonsatue KIIJ[ koria.
Bepnsriit otBeT: 1. 7000 KkaJ/KT 2. IPUPOAHBIN Ta3 3. 3JEKTPUUYECKAs U TEIJIOBAs YHEPTHUS
4. noMeHHbIN a3 5. Y aenbHbIe TOTEPH dHEPTUH B cucTeme. 6. OTHOIIEHHE 3aTPaueHHON B
CTpaHe YHEepPIr'vH, BEIPAXKEHHOW B TOHHAX YCJIOBHOT'O TOIUIMBA, K BHYTPEHHEMY BAJIOBOMY
IIPOAYKTY, BelpaxkeHHOMY B fojutapax CHIA. 7. TexHomornueckoe TOIIIMBHOE YUCIIO 8.
KoxkcoBpiii raz 9. Mertan 10. KoinuecTBo TEMI0ThI, KOTOPOE 3aTPAYUBACTCA HA UCIIAPEHUE
BOJIBI, copiepxarnerics B Toruse 11. 6, 1,3, u 12. 35 -43% 13. 30 —-35% 14. ¢
KOHBEKIIMEH 1 U3Ty4eHHEeM Ha IOBEPXHOCTU TPYyOOIPOBOa C TEILIONMPOBOIHOCTHIO
TPYHTA C YT€YKaMH TEIUIOHOCHUTENS C THIPABIMYECKON pa30aiaHCuPOBKOM TEIIOBON CeTH
15. OtBet: DkoHOMMUS TOIMBA 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
uM3/T" I

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

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

YcnoHoe TorumBo. HedTsHol skBuBaneHT. [lepBudHOE YCIOBHOE TOTUIUBO.
ABTOHOMHBIE HCTOYHHMKH dHEpruu. MX BUbl, IpenMyIllecTBa U HELOCTATKHU.
Korenepauus u tpurenepanusi.

BUJIET 2

MupoBoii 3HepreTuyeckuil 6anaHc, TEHASHIIMHU €r0 H3MEHEHUS.
KIIJI kotenbHOM ycTaHOBKH. OCHOBHBIE SHEProcOeperaroie MeponpusThs s TapOBBIX
Y BOJOTPENHBIX KOTJIOB B IIPOU3BOJICTBEHHBIX KOTEIbHBIX.

BUJIET 3

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

MeTto/1 pallMOHAJIBHOTO pacIpeieeHtsl TEMJIOBOM Harpy3Ku MEeX]ly KOTJoarperaTaMy B
IIPOU3BOICTBEHHON KOTECJIBHOM.
2.Ilpumep sK3aMEHALIMOHHON 3aauH:

Ha npennpusaruun ansg vy TOL u texnonorun notpedisiercs 10 Thicsy TOHH B T'OJl Ma3yTa,
TEIIOTBOPHAs CIIOCOOHOCTH KoToporo 9500 kkan/kr, 8:10"3 T/ro1 U3 KOTOPBIX HCIIOJIB3YETCS
Ha TOL 15 BeIpaObOTKHU AJIEKTPOIHEPIUU U Tera. M3BectHo, uto Ha TOL] BeipabaThiBaeTcs
10-10"3 I'kan/rox TemnoBoi sHepruu npu bt = 38 kr y. 1/’ JIK. Y AenbHbIN pacxo yCIOBHOTO
TOIUTMBA Ha BBIPAOOTKY 3eKTpodHeprun bD = 345 r y.1/kBt-u. 13 sHeprocucTeMsr
npeanpustie norpednser 1 miH. kBT u/roa. Onpeaenure KOJINYECTBO BbIpabaThIBAEMOM Ha
TOL anekTpo3Hepruu u odIIKe 3aTpaThl SHEPTUH HA TPEIIPUSITHH B T Y.T.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.
1. Kakosa TENNOTBOPHAA CNOCOBHOCTb YC/10BHOTO Tonauea?
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10.
11.
12.
13.
14.

Kakoe Tonnneo asnaetca Hanbosee [OPOrMM C TOUKM 3pEHUA 3aTpaT NepPBUYHOIO TonamBea?
Kakue Buabl TONAMBHO-3HEPreTUYEeCKUX PecypcoB OTHOCATCA K Npon3BedeHHbim TOP?

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

Kakue nokasaTtenu 13 nepedyncieHHbix HUxe HE oTHOCATCA K TepMOgMHAMUYECKMM MOKa3aTenam
aHepreTnyeckomn appeKTMBHOCTU?

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

KaKoW nokasatesib sHepreTMy4eckoi aPpPeKTUBHOCTM OTHOCUTCS K TEXHUYECKMM NOKa3aTeNAM
aHepreTnyeckomn appeKTMBHOCTU?

K BTOPUYHbBIM rOpOYMM SHEpPreTMYeCcKMM pecypcam OTHOCUTCA:

MpupoaHbIv ras 6o/blle BCEFO COAEPKUT

B yem oT/MuMe BbicLIEN TENNOTbI CTOPAHMA TONIMBA OT HU3LWIEM TeN0Tbl CFOPAHUA TONMBA?
BbibepuTe BCe BEPHbIE CXEMbI MAPOTYPOUHHBIX YCTAHOBOK M3 TabauLbl.

AneKkTpUYECcKMit KO3PPULMEHT NONE3HOTO AENCTBMA NAPOTYPOUHHBIX 3NEKTPOCTAHLUMI COCTABNAET
KoaddpnumeHT nonesHoro AencTama rasaoTypbuHHbIX YCTAHOBOK COCTABAAET

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

10. Onpenenure roI0By0 3KOHOMUIO TOIUIMBa pu nosbitieHuu KIIJ[ npombinuieHHOM
kotenbHOU. TeronponsBoautenbHOCTh — 300 I'JIK/4, TOI0BOE YHCIIO YACOB HCITOIH30BAHMS —
4100 4., ToruBo — npupoanbii ra3 (Qpua = 33,7 MJx/um”"3), cpenneronosoii KI1J1 0,55. B
pe3yabTate 3Heprocoeperaromux mepornpustuid KI1J[ koTenbHON yCTaHOBKH MOBBICHIICS J10
0,6. Onpenenute yAenbHbIe 3aTpaThl ra3a Ha BeIpaboTKy 1 '/l Tema.
OTBeTHI:
1. 7000 kxan/kr 7000 xkan/am”3 10000 kxan/kr 10000 kkan/am”3 7000 M)x/xr 7000
Mx/am”3 10000 M /Tx/xr 10000 MJx/EM"3 2. yrois Ma3yT NPUPOAHBIH Ta3 HePTH TOpd
cianiel 3. ['oproune u TeroBbic TOP TOP u30biToYHOr0 MaBiIeHUs IICKTPUIECCKas U
teroBast sHeprus 4. Jlomennsiit ra3 [Ipupoansiii raz simossie ra3er 5. KI1J[ TermoBsix cereit
O} dexTuBHOCTH TEMI00OMEHHNKA Y IeNbHbIE TOTepU YHEPTHH B cucTeMe 6. OTHOIIeHHE
3aTpauye€HHON B CTpaHE SHEPTUH, BRIPAKEHHON B TOHHAX YCIOBHOTO TOTUIMBA, K BHYTPEHHEMY
BaJIOBOMY MPOAYKTY, BbIpakeHHOMY B AoJuiapax CHIA CoBOKyIHast CTOMMOCTh BCEX
KOHEUYHBIX TOBAPOB M YCIYT TOCYAapCTBa MPOU3BEACHHBIX 3a 101 OTHOIIIEHUE KOJIMYECTBA
MEPBUYHBIX SHEPTOPECYPCOB, MPOU3BOIUMBIX B CTPAHE, K KOJIMUECTBY SHEPTrOPECYPCOB,
noTpedIsieMbIX ATON cTpaHoi OTHOIIEHHE 3aTPAauYe€HHON B CTPAHE AIEKTPOIHEPTUH K
BHYTPEHHEMY BaJIOBOMY IPOAYKTY, BbIpaskeHHOMY B posutapax CIIIA 7. [Toxnsrit
sHeprernueckuii KII/I npennpustusa TexHomornueckoe TOIMBHOE Yncio ot 3aTpar
MPEINPHUATHS Ha YHEPTeTUUECKUE PECYPCHI B c€0€CTOUMOCTH MpoayKiuu 8. KokcoBsIii ra3
Kokc Cnanner 9. [ponan byran Metan 10. Equnuier usmepenus KonudecTBo TemioTsl,
KOTOpPOE 3aTpauyMBaeTCs Ha UCIIapeHue BObI, coepxkalieiicss B Tomuse KonnuectBo sHepruu,
KOTOPOE 3aTpauymBaeTCs Ha TpaHCOPTUPOBKY TorutuBa 11. [lpunaraercst Tabnuiia co cxeMamu.
Hano Bb1Opath Bee BepHbIe 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. ¢ MEXaHUUYECKUM U XUMHUYECKAM HEJOKOTaAMHU C KOHBEKIIMENH U
U3ITy4YEeHUEM Ha MTOBEPXHOCTU TPYOOIPOBOA € TEILIIONPOBOJHOCTBIO IPYHTA C yTEUKaMU
TEMJIOHOCHUTETS C TUAPABINYECKON pa30aTaHCHPOBKOM TEILIOBOM CeTH ¢ (pu3mdecKkoi
TEIUIOTOM [IUTAKOB € yXOIAUIMMU razamu 15. J{ns perenust 3a1a4n HE0OX0AUMO BBIPa3UTh
pacxo]l TomrBa, ucnoiab3ys nonsitue KIIJ[ korna.
Bepwnsriit otet: 1. 7000 Kkay/KT 2. IpUPOAHBIN Ta3 3. SJEKTPUUECKAs U TEIJIOBast YHEPTHUS
4. noMeHHBbIN a3 5. Y aenbHbIe MOTEPH dHEPTUH B cucTeme. 6. OTHOIIEHHE 3aTPaueHHOMN B
CTpaHE YHEPTrUH, BRIPAXKEHHON B TOHHAX YCIOBHOTO TOIUIMBA, K BHYTPEHHEMY BAJIOBOMY
MPOAYKTY, BeIpaxkeHHOMY B nosuiapax CIIA. 7. TexHomoruueckoe TOIIMBHOE YUCIO 8.
KoxkcoBbiii ra3 9. Meran 10. KonnuecTBo TEMIOTHI, KOTOPOE 3aTPAYUBAETCA HA HCIIAPEHUE
BOJIBI, copepxarneiics B Torue 11. 6, 1,3, 1 12. 35 -43% 13. 30 - 35% 14. ¢
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KOHBEKIIMEH 1 U3Ty4CHHEM Ha TIOBEPXHOCTH TPYOOIIPOBO/IA C TEIUIOMPOBOAHOCTHIO
TPYHTa C yTEUYKaMH TETUIOHOCUTEISI C TUAPABIMYCCKON pa30aJaHCHPOBKOM TETUIOBOM CETH
15. OtBet: DxoHOMUS ToUBa cocTaBUT 5 530 Thic. HM”3 Ta3a win 6 354 T y.T. B TO1;
yaAeNbHBIC 3aTpaThl Ha BeIpa0doTKy 1 I'J[X TernoTel coctaBst 56,8 kr y.1./I' I nnu 46,5
uM”3/T [Tx

II. Onucanue wkanvl oueHuBanus

Ouyenxa: 5
Onucanue xapakmepucmuku evtnonanenus 3nanus. Ouenka «OTJIMYHO» BoicTaBiIsS€TCS CTYICHTY,
MPaBUJILHO BBIMOJHUBILIEMY MPAKTUYECKOE 3aJ]aHue, KOTOPBIN MOKa3all IPU OTBETE HA BOIIPOCHI
9K3aMEHAIIMOHHOTO OMJIeTa U Ha JOTMOJIHUTEIbHBIE BOIPOCHL, UTO BJIaJICET MaTePHAIOM U3y4EHHOM
JUCITUTIMHBI, CBOOOIHO IPUMEHSICT CBOM 3HAHMS JUTSI OOBSICHEHHUS PA3IMYHBIX SIBJICHUN U PEUICHHUS
3a1a4y

Ouyenka: 4
Onucanue xapaxmepucmuxu gvtnoanenus 3uanus: Ouenka «XOPOILIO» BoicTaBnsieTcsa CTYAEHTY,
MIPABUJILHO BBITIOJHUBILIEMY MPAKTHYECKOE 33]]JaHUE U B OCHOBHOM MPABWIBHO OTBETUBILIEMY Ha
BOIIPOCHI HK3aMEHAIIMOHHOTO OMJIeTa ¥ Ha JIOTIOJHUTEIbHBIE BOIPOCH, HO AOMYCTUBIIEMY MIPU
ATOM HEMPUHIMIHAIBHBIEC OIIUOKHI

Oyenka: 3
Onucanue xapaxmepucmuxu gvtnoanerus 3nanus: Ouenka «Y JOBJIETBOPUTEJIBHO»
BBICTABIICTCA CTYJEHTY, KOTOPBINA B OTBETaX Ha BOIPOCHI 9K3aMEHAIIMOHHOTO OUJIeTa JOMYCTHII
CYILIECTBEHHBIC U Jake rpyOble OMMOKH, HO 3aTE€M HMCIIPABUII UX CaM, a TAK)KE HE BBITTOJTHIII
MIPAKTUYECKOE 3aJ]aHKe U3 SK3aMEHAIIMOHHOT0 OuiieTa, Ho JJM00 HAaMETUJ MPaBUIbHBINA YT €r0
BBITIIOJTHEHU S, IMOO 10 YKA3aHUIO dK3aMeHaTOpa PeIIn IPYryko 3a/1ady U3 TOTo K€ paszena
JTUCIUTLTAHBI

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanua: Onenka «HEY IOBJIETBOPUTEJIbHO»
BBICTABJIECTCS CTYJEHTY, KOTOPBIN: a) HE OTBETHJI Ha BOIIPOCHI 3K3aMEHAI[MOHHOTO OUJIeTa U He
CMOT PeLIUThb, TMO0 HAMETUTh NPABUWIBHBINA MYTh PEIIEHUS 3a/1a4M U3 OuieTa; 6) He CMOT PellInTh,
100 HAMETUTD MTPABWIbHBIN MyTh PELICHMS 3a/1a4l U3 9K3aMEHAIlMOHHOI0 OUjieTa U Jpyroi
3aJauu Ha TOT K€ pa3/ieN JUCLUIUIMHBL, BBIJAaHHOM B3aMEH Hee; B) IPU OTBETE Ha JIOTIOJIHUTEIbHbIE
BOIPOCHI 0OHAPYX I HE3HAHKE OOJIBIIOrO pa3jiesa dK3aMEeHAIIMOHHOM porpaMMbl

II1. IIpaguna évicmaenenusn umo2o60i OUeHKU no Kypcy

Ouenka ompenensieTcss B COOTBETCTBUU ¢ [lomoxkeHneM o OalTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MBOW» Ha OCHOBaHMM CEMECTPOBOM M 3K3aMEHAIIMOHHOW COCTaBISAIOMIUX. B
MIPUJIOXKEHUE K TUTIIIOMY BBIHOCUTCS OIICHKA 3a 8§ CEMECTp.
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