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IIpenonasarenn Vaermvbmiarop R42977b35-Kindravo-2C94227 B.O. Kunpgpa
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB w Ceepenua o Bnagensue L3N M3
00pa3oBaTeIbHOI Tmperan Foranes AH,
pOorpaMMel Wpermudnratop Rb056badd-RogalevAN-6233a280 A.H. Poranes
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
w CeepeHuna o snagensue U3MN M3K
3aBeHyIOH-IHH . Bnageney Poranes A.H.
BBINYCKAIOIIEH Kadeapbl Waenmnbnatop Rb956badd-RogalevAN-6233a28D A H. Poranes
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
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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.

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

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH yuacTBOBaTh B MPOEKTHO-KOHCTPYKTOPCKOU JEATEILHOCTH B chepe
TEIJIOOHEPTETUKU U TETJIOTEXHUKHU
N/1-4 JlemoHCTpUpYyeT 3HAHME OCHOBHBIX MEPCIEKTUBHBIX TEXHOJIOTUN SHEPTETUKHU U
MPUMEHSIET UX JIJISl BBIOOpA M 0OOCHOBAHUS TEXHUYECKHUX PEIICHUI

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanmn: KommneiotepHoe 3a1anne
1. KM-2 (KonTponbHas padboTa)

dopma peanuzanuu: [TuceMenHas padota
1. KM-1 (KonTponbHas padboTa)
2. KM-3 (KoHTposbHas paboTa)
3. KM-4 (KonTposnbHas pabota)

BPC aucuunavHbl

7 cemecTp

Beca KOHTpOIBHBIX MeponpusITHii, %o

Hanekc KM- | KM- | KM- | KM-

Pa3,[[e)'[ AUCHUITIIMHBI KM: 1 2 3 4

Cpok KM: 4 8 12 16

ConHeyHas 3HepreTuka

ConHeuHas paguanus + +
ConHeyHas TemI03HepreTukKa + +
DOTOINEKTPUIECKUE DICKTPOCTAHIIH + +

P8.3H006p3.3HBIe HETpaAUIUOHHBIC U BO300HOBJISIEMbIEC HCTOYHUKHU

DHEPTHUU
OHeprus BeTpa +
['maposnepreTrka +
OHeprus okeaHa +
['eoTepmanbHast SHEPTHs +




DHeprusi OMoMacchl

[ToBbimenue 3(h(HpeKTUBHOCTU U IKOJIOTUYECKON OE30MacHOCTH
MIPOU3BOJICTBA JIEKTPOIHEPTUH HA TEIJIOBBIX IIEKTPUUECKUX
CTaHIIMSIX

BrusiHue CTpyKTyphI M TapaMeTPOB TEIUIOBBIX AIEKTPUUCCKUX
crannuii (TOC) Ha nmokazaTenu 3PPEKTUBHOCTH U SKOJIOTUUECKON
0€30M1aCHOCTH MTPOU3BOJICTBA IIEKTPOIHEPTHH

[IpuMeHeHre NUKIOB Ha HU3KOKHUIISIIIUX TEIIOHOCUTEISIX B
o0ecrieueHre NOBBIIIEHU TEIJIOBOU A3KkoHOMUYHOCTH TOC

I/IHTGI‘paI_[I/ISI CUCTCM ITPOU3BOJACTBA, XPAHCHUS U UCITIOJIb30BAHUA
BOAOPOJa Ha TCIIJIOBBIX SJICKTPHYCCKUX CTaHIUAX

HepCHGKTI/IBHBIe SHEPTCTUUCCKHUEC KOMIIJICKCHI HA OPraHNn4€CKOM
TOIIJINBE

[uknel bpaliTOHa Ha CBEPXKPUTUYECKOM JUOKCHUJIE YIJIEPOIa

KI/ICJIOpOZIHO-TOHJ'II/IBHI)IG LUKJIBI IPOU3BOJACTBA 3JICKTPOSHCPTHUU

Huxin Kanuael

Bec KM:

25

25

25

25

$06m1as acts//I1s1 MPOMEKYTOIHON arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE

IK-1 N-4nk1  HdemoncTtpupyet | 3HaTh: KM-1 (KouTpoasHas padbora)
3HaHUE OCHOBHBIX | MIPUHIIMIIBI KM-2 (KonTpomnbHas pabora)
NEPCIEKTHBHBIX (GyHKIIMOHUPOBAHUS KM-3 (KouTponbHas paboTa)
TEXHOJIOTHIl DHEPreTUKH MU | MEePCHEKTUBHBIX KM-4 (KouTtpomabHas pabora)
IPUMEHSIET UX Ji1 BbIOOpa | TEPMOJUHAMHYECKHUX

51 000CHOBaHMS
TEXHUYECKHUX PELICHHUU

LMKJIOB JIJIs1 TPOU3BOJICTBA
3JIEKTPOIHEPTUHU U TEIUIA Ha
OPraHU4eCKOM TOILJIMBE
TEOPETUYECKUE OCHOBBI
HCIIOJIb30BAHMS YHEPTUU
COJIHIIA, BETpPA, PEK,
MIPUIIMBOB, T€OTEPMAIBHOMN
SHEPIHsl, TEILUIOBON YHEPrUs
OKeaHa

YMmeTs:

IIPOBOJUTH
ONTHUMH3ALMOHHBIE PACYETHI
TEIUIOBBIX CXEM
MEePCIEKTUBHBIX
SHEPreTUYECKUX
KOMIIJICKCOB Ha
OPraHU4eCKOM TOILINBE
OIIEHUBATh SHEPreTUUECKUI
MOTEHIIMAN COJIHIIA, BETPA,
MAaJIBIX PEK, PUIIMBOB,




TEIJIOBOM DHEPIUH 3€MIIU U
OK€aHa I10 KIHYEBbIM
rapamerpam




II. Cooeporcanue oyenounvix cpeocme. Illlkana u kpumepuu oyenusanus
KM-1. KM-1

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeleHHs] KOHTPOJbHOro Meponpusitusi: CTyIeHTH TMOJYYalOT BapHaHT
KOHTPOJIbHOM paboThl. Ha BBITTOTHEHHE KOHTPOJIBHOM pabOThl OTBOAUTCS 45 MUHYT

Kpartkoe conep:xanue 3aganus:
OpueHTHpOBaH Ha IPOBEPKY 3HAHMS 110 COOTBETCTBYIOIIEMY Pa3/elny AUCLUUILIMHBI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: TEOPETHYECKHE OCHOBBI 1.0npenenuts MrHOBEHHOE 3HaUYE€HUE KOApPUIIneHTa
UCIOJIb30BAaHUSl SHEPrHM COJIHILIA, HakKJIOHA (mepecy€ra) NpsIMOM COJTHEUHOM paaualnuy is
BETpA, pex, PUIIUBOB, KOJUIEKTOpa ONTHUMAaJIbHOW OpUEHTAIIUU, HAKIIOHEHHOTO
reoTepMajIbHOU SHEprus, 1oz yriaoM 36° K TOpU30HTY U PACIIONIOKEHHOIO Ha
TEIJIOBOM DHEPTUsl OKEeaHa mupote +35°46', B 14:00 5-ro mapra

2.0npenenuTh CpeJHEMECSIUHBIN CYTOYHBIA TPUXO/L
CYMMapHOW COJTHEYHON pajualliy Ha IUIOCKHUM
COJIHEYHBII KOJUIEKTOP B aBI'YCTE IIPH CIAEAYIOLINX
YCIIOBHSAX: KOJUIEKTOP OPUEHTUPOBAH ONTUMAJIBHO;
HAaKJIOH KOJUIEKTOpPA K IJIOCKOCTU TOpHU30HTa 45°;
IMPOTa PACIOJIOKEHUS — CeBepHast, oTMeTKa 40°;
CPEIHEMECSYHBIN TPUX0J] CYMMAapHON COJIHEYHOMN
panuany Ha TOpU30HTANBHYIO MJIOCKOCTh 25
MJlx/mM2cyt. Koadduiment odbmaunoctu pasel 0,6,
KOA(pPUIMEHT OTpaxkeHus oT 3eMiin paseH 0,2,
CpeIHEMECSYHbIN KO3 PUIMEHT HAaKJIOHA IPSIMO
COJIHEYHOH pajMalluy paBeH 2

3.0mnpenenuts K03 PUINEHT KOHBEKTUBHOM
TEIUIOOTIa4H MPH TETII00OMEeHe Mex a1y abcopOepom
COJTHEYHOT'O KOJIJIEKTOPa, HArPETHIM /10 TEMIIEPaTypPhl
373 K, 1 CTEeKISAHHBIM OTPa’kIEHUEM, UMEIOIIUM
temneparypy 324 K. Konnekrop HakJIOHEH MOJ1 yIiioM
45° k riockocTH 3eMiu. PaccrosiHue MEXIy CTEKIOM U
abcopOepom — 25 mMm. Kputepuii I'pacroda npunars
paBubIM 50.73%103, a kpurepwuii [Ipanarns paBHbIM
0,697. TennonpoBOAHOCTh BO3/AyXa B IPOCTPAHCTBE
Mexay abcopoepom u creksiom pasHa 0,0299 B1/(mK).
Koaddumnment nznyaenns abcopbepa pasen 0,1, a
kodddunmeHT u3nydenus crekna — 0,88. OnpenenuTsb
TaK)Ke TIOTHOCTh TEIJIOBOTO MOTOKA, MPOXOSIIETO OT
abcopbepa K CTeKIy, U TEPMUYECKOE COMPOTUBIICHUE Ha
9TOM y4YacTKe

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 85




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTIMYHO" BBICTABISACTCS CCIIH 3aaaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO, BRIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 33124

Oyenka: 3

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-2. KM-2

®opmbl peaju3anuu: KoMIblOTEPHOE 3a1aHKE

Tun kouTposbHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOr0 Meponpustusi B BPC: 25

IIpouenypa npoBeaeHHsi KOHTPOJBLHOro Meponpusitusi: CTyIEHTBHl IIOJIY4arOT BapHaHT
KOHTPOJILHOHM paboTsl. Ha BeIMOTHEHHE KOHTPOIBHOM pabOTHl OTBOAUTCS 45 MUHYT

KpaTkoe conep:kanue 3a1aHusi:

OpI/IeHTI/IpOBaH Ha IPOBCPKY 3HAHUA 11O COOTBCTCTBYIOIICMY pPa3acily AUCHUIIIIMHBL

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: MIPUHLIMIIBI
(GYHKIIMOHUPOBAHHS
NEePCIEKTHBHBIX
TEPMOAMHAMHYECKUX IMKIJIOB JUIS
IIPOM3BOJICTBA AJIEKTPOIHEPTUU U
TEIJ1a Ha OPraHU4YeCKOM TOILIIUBE

1.Pagnyc Berpokosneca BOY R=10 m. Cxopoctb
Haberarolero noroka so3ayxa u0 = 10 m/c, a ckopocTtb
MOTOKA BO3TyXa 3a kosiecoM u2 = 7.1 M/c. ILtoTHOCTH
BO3/lyXa MPUHATH OCTOSTHHOM U paBHOMU pB = 1.22 Kr/M3.
KIIJ] reneparopa npuHsaTh paBHbIM N = 0.9.
Omnpenenure KIIJI u anexrpuueckyro momHocts BOVY B
3aJIaHHBIX YCIOBUAX

2.Pacxon ¢peona, LUPKYIUPYIOLIETO B KOHTYpE
TermoBoro Hacoca coctasisier G = 0.7 kr/c. Temnora
KHIIEHUs (ppeoHa, COOTBETCTBYIOIAS CPEAHEMY
JABJICHUIO B KOHACHCAaTOpe, cocTaBisieT 233 KJx/kr.
Pacxop BozbI B OTONIUTENBHOM KOHTYpE cocTaBisieT GB =
2 xr/c. TemnepaTypa oOpaTHOI BOJIbI, TOCTYHAIOIIEH Ha
BX0J KoHaeHcaropa cocrasiseT 60 °C. KIT/Q
Teroo0MeHHuKa coctapisier nro = 0.95, a

KO3 PHUIMEHT peoOpa3oBaHUs YHEPTUN TETIIIOBOTO
Hacoca j = 3.7.

Kakyto MomHocTh noTpediasieT KOMIIPECCOop TEMIOBOr0
Hacoca? Jlo kakoi TeMneparypsl BOJa B OTOIUTEIBHOM
KOHTYpE HarpeBaeTcsl TEMJI0BBIM HACOCOM?

3.Pacuernas BoicoTa mpuiuBa Kucnoryockoit [19C
coctapisieT 2.5 M. [lnnna 3anuBa «Kucnas ryba» = 2.5
KM, a cpeauss mupuHa = 470 m. KITJI ruapotypOuHsl
cocraiseT Nt = 0.85. KIII reneparopa nr = 0.9.
bepera 3anuBa u3-3a UX KpyTHU3HBI MOKHO CUUTATh
BEpTUKAJIbHBIMU. PaccumnTaiite 0011ee KOJIMUeCTBO
ANEKTPOIHEPIHH, BbIpabaThIBaEMOE JIEKTPOCTAHINEH BO
BpeMs oTauBa. OnpeaenuTe NponyCcKHYIO CIOCOOHOCTD
TUAPOTYpOUHBI B HOMHHAJILHOM PEXHUME pabOThl, €Cln

8




W3BECTHO, YTO HOMHHAJIbHASI MOIITHOCTH 3JIEKTPOCTAHITUN
cocrasiset 1.7 MBT

4. MoIIHOCTB, TOTpedIIsieMast CACTEMOU YIIUYHOTO
ocsemeHus, coctarisier N = 3.6 kBr. Cucrema padoraer
¢ 19-00 Beuepa o 9-00 yrpa. Cyrounsrii rpaduk
yaenbHoi MomHocTy POII mpencTaBieH Ha pUCYHKE.
KaxoBa munuMainpHasg mioians OOI1, neodxoaumast aiis
obecrieyeHus: pabOTOCIIOCOOHOCTH CHCTEMBI YIMYHOTO
ocsentenua? Kakoii nommxaa OBITH EMKOCTH
NMEKTPUYECKOT0 aKKyMYJIsTOpa, yToOB! momans OIOII,
HeoOXxoauMmast Ut o0ecriedeHus: paboToCIIOCOOHOCTH
CHCTEMBI OCBEILCHUS ObllIa MUHUMAJIbHOM?
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OHI/IcaHI/Ie INIKAJIbI OLICHUBAHUA .
Ouyenka: 5

Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax.: 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHkKa "XopoIo" BBICTABIIAETCS ECIIN
OOJIBITMHCTBO BOIPOCOB PACKPHITO, BRIOPAHO BEPHOE HANIPABJICHHE /ISl PEIICHUS 3a/1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHIIIOJIHEHO

KM-3. KM-3

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpoabHOro Meponpustus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpoueaypa mnpoBeneHHs1 KOHTPOJBLHOro Meponpusitusi: CTyIeHTBl DOJY4arOT BapHaHT
KOHTPOJIbHOM paboTsl. Ha BeIMOMHEHNE KOHTPOIBHOM pabOThl OTBOIUTCS 45 MUHYT

KpaTKOE CoA€cpKaHME 3alaHUA:
OpI/ICHTI/IpOBaH Ha IpOBEPKY YMCHI/Iﬁ MO COOTBCTCTBYIOLIEMY pa3aCily JUCHUIIIINHBI

KoHTpoJibHbIe BONIpoChl/3aJaHUA:




VYMmeTh: OII€HUBATE
SHEPreTUYECKU I HOTeHIIHAI
COJIHIIA, BETpa, MaJbIX  PEK,
NPWIMBOB, TEIJIOBOM  JHEPruu

3eMJIM U OKE€aHa IO KIIIOYEBBIM
napaMmerpam

1.0Onpenenuth u3menenue snekrpudeckoro KII/ nerro
NapoTypOMHHOTO 3HEProOJIOKa BCIEACTBUE IPUMEHEHUS
BTOPUYHOTO IMPOMEKYTOUHOTO TIeperpeBa ¢
napameTpamu padoueit cpenpl, paBabiMu 540°C u 5 6ap.
Hauanpabie mapamerpsl padoueii cpenbl paBHbl 540°C u
23,5 MIla. ITapameTpbl IEPBUYHOTO MPOMEKYTOUHOIO
neperpesa paBHbl 540°C u 3,5 MIla. JlaBnenue B
KoHJeHcaTope cocrasiseT 5 klla. Cucrema
pereHepaTuBHOIO MOI0IPEBa OTCYTCTBYET.
Henocraroummy HCXOAHBIMU TaHHBIMU TpeOyeTcs
3a/1aThCs

2.Mmeetcst BOAOPOJHO-KUCIOPOIHAs KaMepa CropaHus
TEII0BOM MoutHOCTRIO 20 MBT, paboTtaromias npu
napiennu 3 MlIla. [l mogauu TOTUTMBA U OKUCITUTENS B
KaMepy CropaHHsl UCTIONIb3YIOTCSI BOJOPOIHBIN U
KHCJIOPOJIHBII KOMIIpEccopa, UMEIOIUE BHYTPEHHUE
otHocurenbHble KI1/I, paBabie 85%. [lapametpbl
KHCJIOpO/1a U BOJIOPO/Aa HA BXOJIE B COOTBETCTBYIOLIME
komirpeccopa cocrasisitoT 30°C u 1 Mlla. Heo6xonumo
OTIpeIeNIUTh 3aTPAThl SHEPTUU Ha C)KaTHE BOJIOPOAA U
KHCJIOpO/1a, TI0JJaBAEMBIX BOJIOPOAHO-KHUCIOPOIHYIO
KaMepy CropaHus, a TakyKe TeMIepaTypbl IOTOKOB
TOIJIMBA U OKHUCIIUTEIIS HA BBIXOJI€ U3 KOMIIPECCOPOB.
[IpennoXuTh BO3MOKHBIE CITIOCOOBI CHIDKEHUS 3aTpaT
SHEPruM Ha CKAaTHE BOJAOPOJIa U KUCIOpoa

3.Mmeetcs ra3oTypOMHHAsl yCTaHOBKA, IIpeIHa3HAYCHHAS
11 paboThl Ha MeTaHe. C 1eNblo CHUKEHUS BEIOPOCOB
JMOKCUA yriiepoa B aTMocdepy MpH MPOU3BOICTBE
ANEKTPOIHEPIUHU IIJIAHUPYETCS OCYIIECTBUTDH N1EPEBO/T
YCTaHOBKH Ha C)KMTaHUE METaHO-BOJOPOIHOM CMECH.
Tpebyercs onpeaenuTs MaKCUMaIbHOE 3HAUCHHE
MaccOBOM J0JIM BOJOPO/ia B METAHO-BOJLOPOIHON CMECH,
C)KMTaeMoi B KaMepe CropaHus ra3oTypOMHHON
YCTAHOBKH, €CJIM U3BECTHO, YTO uncyio Bo60e He nomKHO
n3MeHuThCs 6osiee yem Ha 10% 1o cpaBHEHUIO CO
CllyyaeM CXKHTaHHs YUCTOro MeTaHa. Takke HeoOX0IuMo
OTIpEeACIUTh BEIMUMHY CHUKEHHS BBIOPOCOB TMOKCHAA
yraepoaa. Hepocraronmumu HCXOIHBIMY JaHHBIMU
TpebyeTcs 3a1aThCsl

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 3a4T€HO

Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI.[CHKa "3a4TeHO" BBICTABIISACTCS €CIIH 3aJaHucC
BBIITOJIHCHO ITPABUJIBHO WJINM C HE3HAYUTCIBbHBIMHA HEA0OUECTaAMU

Ol{eHKa.’ HC 3a4TCHO

Onucanue xapakmepucmuku evtnoanenus 3nanus. OUeHKa "He 3a4TeHO0" BBICTABISETCS €CIIN
3a/1aHM€ HE BBIMOJIHEHO B OTBEJICHHBIN CPOK WIIA PE3YNIbTAT HE COOTBETCTBYET 3a/IaHUIO0

KM-4. KM-4

®opmbl peaausanun: [lucpmennas padbora
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Tun KoHTpPoAbHOTr0 MeponpusitTus: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeleHHs] KOHTPOJbHOro Meponpusitusi: CTyIeHTH TMOJYYalOT BapHaHT
KOHTPOJIbHOM paboThl. Ha BBITTOTHEHUE KOHTPOILHON pabOThl OTBOAUTCS 45 MUHYT

KpaTlcoe CodcpKaHUuE 3alaHUA:

OpueHTHPOBaH Ha IPOBEPKY YMEHHI 110 COOTBETCTBYIOLIEMY pa3ziely TUCIUTUIMHbI

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMers: IIPOBOJIUTH
ONTUMU3ALMOHHbIE pacueTsl
TEIUIOBBIX CXEM IEpPCHEKTUBHBIX
SHEPreTUYeCKUX KOMIUIEKCOB Ha
OpraHMYECKOM TOILIMBE

1.PaccunTaTh OCHOBHBIE SHEPrETUUECKHUE NTOKA3ATENN
SHEProyCTaHOBKH, pabOTaIONIeH 110 YIIIEKUCIOTHOMY
nukiny bpaiitona ¢ pekomnpeccuen. Hauanbaeie
napameTpsl paboueit cpenbl coctaBisroT 550°C u 35
MITIa. Koneunoe nasienue paBuo 6 MlIla. Temneparypa
paboueii cpesibl Ha BX0JI€ B UCTOYHUK MOJIBOJA TEILIOTHI
B UK cocrasiteT 344°C. HemocTarommMu HCXOTHBIMA
JTaHHBIMU TpeOyeTcs 3aaThCs

2.Mmeercss METaHO-KUCIIOPOIHASL KaMepa CropaHusl C
YIIIEKUCIOTHBIM pa30aBUTENEM, TEIJIOBast MOIIIHOCTh
KoTopoil paBHa 50 MBT. /laBneHue B kamepe cropanus
coctaisget 30 MllIa. /Insg momaun MeTaHa ¥ OKUCIIATEIIS
B KaMepy CropaHus UCIOIb3YIOTCS T0KUMHON 1
KHCJIOPOJIHBII KOMIIpEccopa, UMEIOIUE BHYTPEHHHE
otHocurenbHble KI1/I, paBabie 80%. [lapamerpbl
KHCJIOPO/Ia U METaHA Ha BXOJIE€ B COOTBETCTBYIOLIME
koMmrpeccopa coctapisitoT 20°C u 7 6ap. Heo6xoaumo
OIIpEeENIUTh 3aTPAThl SHEPTUU Ha C)KaTHUE METaHa U
KHUCJIOPO/Ia, TI0/1aBA€MbIX METAHO-KUCIOPOAHYIO KaMepy
CrOpaHHUs, a TAKKE TEMIEPATYpPbI IOTOKOB TOILUINBA U
OKHCJINTENS Ha BBIXOZE U3 KoMIpeccopos. IIpennoxuts
BO3MO>KHBIE CIIOCOOBI CHUYKEHUS 3aTpaT SHEPrUH Ha
C)KaTHe METaHa U KHCIopoia

3.Nmeetcs ra3oTypOrHHAs yCTaHOBKa, [TpeIHa3HAYEHHAs
11 paboThl Ha MeTaHe. ['a3oBas TypOuHa umeer 4
CTYIIEHH, MepBasi U3 KOTOPBIX SABJISETCS OXJIAXKAAEMOM.
Temmnepatypa paboueit cpesibl Ha BXO/I€ B Ta30BYIO
TypOuny pasHa 1200 °C, a nasnenue — 1,5 MIla.
Buytpennuit orHocutensHblii KIT/1 ra3oBoii TypOuHsl 1
kommpeccopa paBHbI 90 % u 85 % COOTBETCTBEHHO.
IloTepu naBieHus B kKaMepe cropaHusi CocTaBistoT 2 %o.
Pacxon Bo3ayxa Ha BXoJie B Kamepy cropanus pasex 100
Kr/c. Cucrema oXJaKIACHUs Ta30BOH TypOUHBI
KOHBEKTHBHasl, OTKpbITas. [loTok Bo3ayxa Juist
OXJIQKJICHUS COTIJIOBOM M paboyeil pemeTku nepBoi
CTYIIEHU T'a30BOM TypOUHBI 3a0UpaeTcs Ha BBIXO/IE U3
MIOCJIEHEN CTyIeHH KoMIpeccopa B koinnuecTse 10 % ot
pacxoza B rojioBy Typounsl. Temriepatypa Hapy HOTO
Bo3ayxa paBHa 15 °C. OnpenenuTs, Kak U3MEHATCA
yrcio Bo06e, xumuueckuii coctaB paboueil cpebl B
ra3oBoil TypOuHe (Ha BXO/I€ ¥ BBIXOJIE€ U3 HEe), a TaKxKe
SHEpPreTHYecKHe MoKa3aTelu ra3oTypOMHHON yCTaHOBKHU
(KIIJ] HeTTO Mo OTIYCKY 3JIEKTPOIHEPTUHU U
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ANEKTPUYECKAsi MOITHOCTh HETTO ra30TypOMHHOM
YCTaHOBKHU) IIPH 3aME€HE METaHa Ha METaHO-BOJAOPOIHYIO
CMECh C MacCOBOM J10J1e Bojiopoia, paBHoU 10 %, eciu
Temreparypa paboueii cpepl Ha BXOJe B TypOuHy, a
TaK)Ke pacxo]] BO3AyXa Ha BXOJIE B KAMEPY CrOpaHus
MOJ/ICPKUBAETCS HA IOCTOSIHHOM YPOBHE, a
OTHOCHUTEIIbHBIN pacxo XJiaJareHra yBeIuuuBaeTcs Ha
2. Cnenath 000CHOBaHHBIN BBIBOJ] O XapaKTepe
M3MEHEeHUs KO3 (OULIUEHTOB TEIIOOTAAYH MEKIY
XJIaIar€HTOM M TIOBEPXHOCTHIO OXJIAXKIAEMbIX KAaHAJIOB
JIOTIATOK T'a30BOM TYpOUHBI, a TAKXKe pabodei cpeoi u
BHEIITHEH MOBEPXHOCTHIO MPOQUIICH JOMATOK Ta30BOi
TypOuHbL. [loTepsimMu sHEpruu OT CMEIIeHHs TOTOKOB
XJIaare’Ta u paboueit cpenbl ra30Boi TypOHHbI
npeHeopeyb

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka. 3a4TE€HO

Onucanue xapakmepucmuxu evinoinerus 3Hanus: OleHKa "3a4TeH0" BBICTABIISETCS €CIIN 3aJjaHue
BBITIIOJTHEHO MTPABUIIBHO MJIM C HE3HAUNTEIbHBIMU HEJIOUeTaMHU

Oyenka: HE 3a4TEHO

Onucanue xapaxmepucmuxu 8blnoanenus 3uanus: OUeHKa "He 3a4TeHO" BBICTABIIAETCS €CIIU
3a/IaHKE HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIHTAT HE COOTBETCTBYET 3aJJaHUIO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

bunerNel

1. TenoBoi OanaHc ¥ KO3 PUIHUEHT OTEPh COJIHEUHBIX YCTAHOBOK. OCOOEHHOCTH JIy4UCTOTrO
¥ KOHBEKTHBHOTO TEIJIO0OMEHA B COJTHEUHBIX YCTAHOBKAX, TS PMUYECKOE COTIPOTUBIICHHUE.
KIIJ] coiHEeYHOM YCTaHOBKH.

2.0numuTe NPUHIMI pabOTHI MOTY3aMKHYTBIX Ta30TYPOMHHBIX IIUKJIOB C KHCIOPOIHBIM
C)KUT'aHHEM TOIUIUBA.

3.PaccunTarh OCHOBHBIE SHEPIeTUYECKHIE TOKA3aTEIH YHEPrOyCTAaHOBKH, pabOTArOIIEH 110
YIJIEKUCIOTHOMY LMKy bpaiitona ¢ pexomnpeccueit. HauanbHble mapameTpsl paboueit cpeibl
cocraisitoT 550°C u 35 MlIla. Koneunoe nasnenue paso 6 MIla. Temneparypa paboueit
Cpefibl Ha BXOJIE B HCTOYHHMK I10J1BO/Ia TETIJIOTHI B IIUKJI cocTaBiseT 344°C. Henocrarommmu
MCXOJHBIMHU JIAaHHBIMHU TpeOyeTcs 3a1aThCs

IIpoueaypa nposenenus

DK3aMeH IPOBOJUTCS B YCTHOUM (hopMe, BKIIIOUAET TEOPETUUYECKUE BONPOCH! U 3ajaHue. K ak3ameny
JIOITYCKAIOTCS CTYAEHTBI, YCIEIIHO BBIMOJIHUBIIME U 3aIUTHBILNE BCE KOHTPOJIbHBIE MEPOIPUATHUS

L. Ilepeuenv Komnemenyuit/uHOUKaAMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenuunss/Uuankarop: MJ{-4nk-1 JleMoHCTpupyeT 3HaHUE OCHOBHBIX EPCIEKTUBHBIX
TEXHOJIOTUI SHEPTeTUKU U IPUMEHSET UX JUIsl BbIOOpa 1 000CHOBaHMS TEXHUYECKUX pEIlIeHHUH

Bonpocsl, 3aganus
1.ba30BbIe YIIIOBBIE XapAKTEPUCTUKNA U KOOPAUHATHI, NUCIIOJIB3YEMBIE B COJTHEUHON YHEPIETUKE.
Conneunas nocrosiHHast. Cocrapistouiie nuanydenusa. KoagpounueHT HakjIoHa MOJTHON
COJIHEYHOH paguaiuu
2.TermoBoit 6ananc u KOAQPUITUEHT MOTEPh COTHEUHBIX YCTaHOBOK. OCOOCHHOCTH JTyYHUCTOTO
Y KOHBEKTHBHOTO TEIJIOOOMEHA B COJTHEUHBIX YCTAHOBKAX, TEPMUYECKOE CONPOTUBIICHHUE.
KIIJI conHedyHON yCTaHOBKHU
3.XapakTepuCTUKN OMOMACCHI: TEXHUUECKUH, 3JIEeMEHTHBIHN aHAJIN3, TEMJI0Ta CrOPAHUS.
[Ipeumy1iecTBa 1 HEAOCTATKH OMOMACCHI KaK TOIUIMBA, METO/IbI ITepepadOTKH OnomMacchl
4.Cxema 1 nmpuHIUN paboThl TeroBoro Hacoca. KoadduuueHt npeodbpazoBaHus sHEPrumy,
KII, sxcepreruueckuit KITJ[ reroBoro nacoca. O6macTu mpuMeHEHHUs TEMJIOBBIX HACOCOB
5.OCHOBHBIE THITbI KOHCTPYKIIMHA BETPOIHEPIreTUUECKUX YCTAHOBOK. MOITHOCTD, KOO PHUIIUEHT
TOPMOKEHUS U KOAPGUIIUEHT MOIIIHOCTH BETPOKoJieca. 3aBUCUMOCTb CKOPOCTH BETPa OT
BBICOTBL. BeposiTHOCTHOE pacripeneneHue st CKOpoCTH BETpa
6.0numuTe BIUSHUE KITIOUYEBbIX TapaMeTpoB (HadallbHbIE TapaMeTphl, KOHEUHbIE TapaMETPHI,
TEMIIEPATypa HApYKHOI'O BO3yXa), & TAKXKE CTPYKTYPHI TEIUIOBBIX CXEM (HAIN4HE
IIPOMEKYTOUHOTO IeperpeBasi, MpOMEeKYTOUHOTO OXJIaX/I€HUS, CUCTEMbI pEreHepaTUBHOTO
noJorpeBa paboyero Tesa) Ha OCHOBHBIE MTOKa3aTen SHEProd(HEeKTUBHOCTH ra30TypOMHHBIX,
NapoTypOMHHBIX U APOTra30BbIX SHEPTOYCTAHOBOK
7.0numuTe BO3MOXKHBIE CIIOCOOBI MHTETpalluy IIUKJIOB HA HU3KOKHUIISAIIUX TETNIOHOCUTENSIX B
COCTaB TEIUIOBBIX CXEM ra3oTypOUHHBIX, HApOTYPOUHHBIX U MapOTa30BbIX SHEPrOYCTAHOBOK B
oOecrieyeHre NOBbIMIEHHS 3((HEKTUBHOCTH MPOU3BOACTBA JIEKTPOIHEPTUU
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8.0nuinTe BO3MOXKHBIE CITOCOOBI MHTETPALlMK CUCTEM ITPOU3BOCTBA, XPAHEHUS U
MCIIOJIb30BaHUs BOJOPOJHOIO TOIIMBA B COCTAB TEIUIOBBIX CXEM ra3oTypOUHHBIX,
NapoTypOMHHBIX M MAPOTra30BbIX SHEPTOYCTAHOBOK B 00ECTICYeHHE OBBIILICHUS UX
MaHEBPEHHBIX XapaKTEPUCTHK

9.Ilepeuncnure OCHOBHBIE IPEUMYILIECTBA U HEJJOCTATKU JUOKCH/IA YIIIEPO/ia IO CPABHEHUIO C
BO3/IyXOM U BOJSIHBIM MapOM IPU UCTOJIb30BAaHUH €T0 B KAUECTBE TEINIOHOCUTEIS
HHEProyCTAHOBOK

10.0Onumure NpUHIUI pabOTHI MOTY3aMKHYTHIX Fa30TYPOMHHBIX IIUKJIOB C KHUCIOPOIHBIM
C)KMTaHUEM TOILIMBA

11.3amauu:

Onpenenutb cpeHEMECIYHBIN CYTOUHBIN PUXOJ CyMMapHOI COJTHEYHOM pajnaluy Ha
IJIOCKUN COJTHEYHBIN KOJIJICKTOP B aBr'YCTE MPH CIEAYIOIIUX YCIOBUAX: KOJIEKTOP
OpPUEHTUPOBAH ONTUMAJIbHO; HAKJIOH KOJUIEKTOPA K IJIOCKOCTU TOpU30HTA 45°; mupoTa
pacrooXeHus — ceBepHasi, orTMeTka 40°; cpelHeMeCTYHbIN TPUX0/] CYMMapHOUM COJTHEUHOU
panuanyy Ha TOPU30HTAIBHYIO IIOCKOCTh 25 M/Dx/M2cyT. Koadduunent odbmaunoctu paBeH
0,6, koo punment orpaxkeHus ot 3emiin paseH 0,2, cpeHeMeCsIUHbIN K03 (PHUIIMEHT HaKIOHA
MPSIMOM COJTHEYHOM pajualuy paBeH 2

12.0npenenuth K03hGUIMEHT KOHBEKTUBHON TEIUIOOTIa4YH MPH TETIIO0OMEHE MEXKIY
abcopOepoM COTHEYHOTO KOJUIEKTOPa, HarpeThiM 0 TemrepaTypsl 373 K, u cTeKIsSTHHBIM
orpaxjaeHuem, umerouuM temmepatypy 324 K. KomiekTop HakiioHEH no1 yriaom 45° k
TUIOCKOCTH 3eMJIH. PaccTosiHre Mex Ty cTeksioM u abcopoepom — 25 mm. Kpurepwuii ['pacroda
npuHATh paBHbIM 50.73%103, a kputepuii [Ipanamis paubiM 0,697. TenaonpoBoAHOCTh
BO3/lyXa B MPOCTPAHCTBE MKy abcopdepom u ctekiaom pasHa 0,0299 Bt/(mK). Koaddumnuent
usnyyeHus abcopOepa paset 0,1, a koapdurment uznyuenus crexna — 0,88. Onpenenuts
TaK)Ke INIOTHOCTh TEIJIOBOT'O IOTOKA, IPOXOIALIEr0 OT abcopOepa K CTEKITy, U TEPMUUYECKOE
COIMPOTHBIICHUE HAa 3TOM y4acTKe

13.meeTcs METaHO-KUCIIOPOIHASL KaMepa CTOPAaHUSI C YTIIEKUCIOTHBIM pa30aBUTENEM,
TEIUI0Basi MOIHOCTb KOTOpoi paBHa 50 MBrT. /laBnenue B kamepe cropanust cocrasisier 30
MlIla. [Ins nogaun MeTaHa U OKUCIMTENS B KaMepy CTOPaHHUs UCIOJIBb3YIOTCS JOKUMHON U
KHCJIOPOJIHBIN KOMIIpECCOpa, uMerole BHyTpeHHue oTHocuTenbHble KII/I, paBable 80%.
[TapameTpsl KMCTIOpPO/Ia U METaHA HA BXOJIE B COOTBETCTBYIOIINE KOMIIPECCOPA COCTABIISIIOT
20°C u 7 6ap. Heo0xoauMo onpeaenuTh 3aTpaThl SJHEPTUU HA C)KATUE METaHa U KUCIIOpO/a,
[10/1aBa€MbIX METaHO-KHUCIOPOJIHYIO KaMePy CrOpaHus, a TAK)XKE TEMIEPAaTypbl IOTOKOB
TOIJIMBA U OKMCIIMTENS Ha BBIXOJE U3 KOMIpPEccopoB. [IpeiiokuTh BO3MOKHBIE CITOCOObI
CHI)KEHHMSI 3aTpaT SHEPTUU Ha C)KaTUe METaHa U KUCIopoJa

14.PaccuntaTh OCHOBHBIE SHEPTETHUECKUE NTOKA3aTeNIM SHEPTrOyCTaHOBKH, padoTaroliel mo
yIIeKUCI0THOMY MKy bpaiitona ¢ pekomnpeccueil. HauanbHble mapaMeTpsl pabouelt cpesbl
coctaBisaoT 550°C u 35 MIla. Koneunoe nasienue pasHo 6 MIla. Temneparypa paboueit
Cpenbl Ha BXOJI€ B UCTOYHUK MOABO/IA TEIIOTHI B IUKI cocTaBisieT 344°C. Henocratomumu
UCXO/IHBIMU JIaHHBIMU TpeOyeTcs 3a1aThCs

15.1meetcs razoTypOUHHAs yCTaHOBKA, IpelHa3HaYeHHas 1Sl paboThl Ha MeTaHe. ["a3oBas
TypOuHa UMeeT 4 CTYNEHH, epBasi U3 KOTOPBIX ABJsAETCs oxyuaxaaeMol. Temnepatypa
paboueit cpenbl Ha BXO/Ie B ra3oByIo TypOuny pasHa 1200 °C, a naBnenune — 1,5 MIIa.
Buyrpennunit orHocutensHblid KIT/L ra3oBoii TypOunsl u komnpeccopa paBHbl 90 % u 85 %
cooTBeTcTBeHHO. [loTepu naBneHus B kamepe cropanus coctaBisoT 2 %. Pacxon Bozayxa Ha
BXO0JIe B Kamepy cropanus paseH 100 kr/c. Cuctema oxjiaxaeHus ra30Boi TypOUHBI
KOHBEKTHUBHAs, OTKpbITasi. [IoTOK Bo3myXa 11 0XJIaKIeHUS COIJIOBOM U pabouell pereTku
NEepBOil CTyNEeHH ra3oBoi TypOMHBI 3a0HpaeTcsl Ha BBIXO0JIE U3 MOCIEAHEN CTyIeHN
KoMmmpeccopa B konuuecTBe 10 % OT pacxoja B royioBy TypOuHBL. TemnepaTypa HapyKHOTO
Bo3ayxa paBHa 15 °C. OnpenenuTs, Kak U3MEHATCs yncio Bo66e, xumMuyeckuii coctan
paboueii cpenbl B Ta30BOM TypOMHE (Ha BXOJIE M BBIXOJE U3 HEE), a TAK)KE YHEPTeTHUECKUE
nokasaresnu razorypounHoi ycranoBku (KITJ[ HETTO Mo OTIYCKY 3JI€KTpOIHEPTUU U
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AIIEKTPUYECKAasi MOIIHOCTh HETTO Ia30TypOUHHON YCTAaHOBKM) MPU 3aMEHE MEeTaHa Ha METaHO-
BOJIOPOJHYIO CMECh C MaccoBOil osiel Bogopoaa, paBHoit 10 %, eciiu Temneparypa paboueit
Cpezbl Ha BXOJIe B TypOUHY, a TaK)Ke pacxo]l BO3/1yXa Ha BXOJIE B KAMEPY CTOpaHHS
MO//IEPKUBAETCS HA TIOCTOSIHHOM YPOBHE, @ OTHOCUTEJIBHBIN PacXoj XJJaJdareHra
yBenmmuuBaetcs Ha 2. CaenaTh 000CHOBAaHHBINM BBIBOJI O XapaKTepe U3MEHEHHUs KO (UITMESHTOB
TEIJIO0TIAYM MEX/Y XJIAJareHTOM U IMOBEPXHOCTHIO OXJIAXK/1a€MbIX KaHAJIOB JIONATOK Ia30BOMI
TypOUHBI, a TakKe paboueil cpeioil ¥ BHEIIHEH MOBEPXHOCTHIO MPO(UIIEH JIOMAaTOK Ta30BOM
TypOuHbl. [loTepsiMu sHEprUu OT CMENIeHHsI TOTOKOB XJIaJlareHTa u paboueit cpepl ra3oBon
TypOMHBI IPeHEOpEYb

MarepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.Yron Mex 1y MIOCKOCTHIO MEpUJIMaHa, HA KOTOPOM HaXOJUTCS TOYKA B JAHHBIM MOMEHT
BPEMEHHU U IJIIOCKOCTHIO, Yepe3 KOTOPYIO MPOXOAUI 3TOT MEPUANAH B MOJIJICHb, Ha3bIBACTCS
OTBeThI:
1. ckionenunem CosHua
2. 4aCOBBIM YTJIOM
3. 3eHUTHBIM YTJIOM
4. nonroroit
Bepnbsiit otet: 2
2.Kak yBenu4eHHe yriia HaKJIOHA TeIMOYCTAaHOBKH BJIMSIET HAa pacpeiesieHUe MOTIoNaeMon
SHEPruu B TeueHue roaa?
OTBeTHI:
1. Pacnipenenenue norjomaeMon SHEPrUH 10 CE30HAM HE MEHSIETCS
2. Pactet npuxo sHEPTUH JIETOM, CHI)KAETCS MPUXO]T SHEPTUU 3UMOM
3. PacTeT npuxop sHEpruu 3uMoii, CHUXKaeTcs JIETOM
Bepnblii oTBeT: 3
3.BDY ¢ koadurnmentom mourHoctr 0.4 umeet KIT/I:
OTBeTHI:
1. 40%
2. 59%
3. 68%
4.81%
Bepwusliii otBeT: 3
4.OCHOBHBIMH FOPIOYUMHU KOMIIOHEHTaMH CUHTE3-Ta3a, 0J1y4aeMoro Ipu TEpMHUECKON
nepepaboTke OMOMACCHI SBISIOTCS:
OTBeTHI:
1. CH4, CO
2. H2, CO2
3. CH4, H2
4. H2, CO
BepHnpslii oTBeT: 4
5.¥YcrpoiicTBo, 001a1at0111€e POTOPOM ¢ CUMMETPUYHOM TTOBEPXHOCTHIO JIOMATOK M CIIOCOOHOE
BpaIllaThCs B OJTHOM HAIPaBJICHUHU, Ky/a Obl Yepe3 Hee He TeKJIa BOJia WM BO3yX, Ha3bIBACTCS:
OTtBeTHI:
1. poropom [lapbe
2. TypbuHoi Yaica
3. poropom CaBoHUyca
Bepnsiit otBeT: 2
6.B yem ocHOBHas MpUYHMHA YBEIUUYEHUS CTOUMOCTH CO3JAaHUSI MapOTypOMHHOTO SHEProOIoKa
C TIEPEXOJIOM Ha YJIbTPACBEPXKPUTUUECKHE TapaMeTPHI Mmapa:
OTBeTsI:
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1. Heo6XoauMOCTh U3TrOTOBJICHUS TTOBEPXHOCTEH HarpeBa KOTEIBHOTO arperara us3
JIOPOTOCTOSIIINX KAPOMPOUHBIX CTaJeH U CIJIaBOB
2. llosiBiieHME 3aTpaT HA CO3/IAaHUE JOTOTHUTEIBHOTO 3JIEMEHTOB TEIJIOBOM CXEMBI
SHEprooIoKa
3. Cy1iecTBeHHOE BO3paCTaHUE CTOMMOCTH MUTATEIbHBIX HACOCOB BCIIEACTBUE YBEIMUCHUS
CO3/1aBa€MOI0 UMU Haropa
Bepwuriit otBert: 1
7. Ilpumenenue Ha TapOTYpOMHHOM 3HEProOJIOKe IBYKPATHOTO MPOMEKYTOYHOTO
BOJIOPOJIHOTO Teperpena napa 1o remmneparypsl, pasHoit 1500°C, mo3BosieT (3aTpaThl SHEPTUH
Ha MPOU3BOJCTBO BOJOPOA B IPUBEACHHBIX HUXKE BApUAHTaX OTBETOB HE YUUTHIBAIOTCS):
OTBeTHI:
1. OOecre4yuTsh MOBLIMIEHHUE TEMI0BOH YKOHOMUYHOCTH 10 63%
2. ObecrnevnTh MOBBINICHUE TETTIOBOW SKOHOMUYIHOCTH 110 45%
3. ObecneunTh NOBBIIIEHUE TEILIOBOH 3KOHOMUYHOCTH 10 73%
4. CHU3WTH KOJMYECTBO BPEIHBIX BEIOPOCOB, HE MOBBIIIAS YPOBEHD TEIJIOBON Y3KOHOMUYHOCTH
Bepnsiit otBeT: 1
8. YKaxXuTe 3JIEMEHT, HE SIBJISIONIMNACS YaCThIO BOJIOPOIHO-KHUCIOPOAHOTO IMApOTeHepaTopa:
OTBeTHI:
1. CmecuTenbHast rOJI0OBKA C 3al1aJIbHBIM YCTPOHCTBOM
2. Kamepa cropanus
3. VY3en BOpbIcKa 6a/UTaCTHOM BOJIBI
4. Kamepa ucriapeHust U CMEIICHUS
5. V¥3en momauu BTOPUYHOTO BO3/IyXa
Bepnpsiii otert: 5
9.YkaxuTe OCHOBHBIE TPEUMYIIECTBA BOJOPOIHO-KHUCIOPOJIHBIX MapOreHEPATOPOB 110
CPaBHEHUIO C TPAJIULIMOHHBIMU OTHEBBIMHU MapOreHepaTopamMu (HECKOJIBbKO MPaBUIIbHBIX
OTBETOB):
OTBeTsI:
1. KoMmakTHOCTB
2. Beicokas 3¢h(heKTHBHOCTH
3. OTcyTCTBHE BEIOPOCOB 3arpsi3HSIONINX BEMIECTB B aTMOChEPY
4. OTCYTCTBHE CUCTEMBI OXJIAKAEHUS JeTale ropsuero TpakTa
Bepwsriit otBeT: 1,2,3
10.Kakoe kon1uecTBO SHEPTUU BBIACISETCS IPU CTOPAHUH B KUCTIOpoAe 1 rpamMma BoJiopoJa:
OTBeTHI:
1. 573 x]JIx
2. 143,25 xJIx
3. 50 MJTx
4. 286,5 xJIx
BepHslii otBeT: 2
11.Kakoe KOIM4eCTBO SHEPTUU BBIJIETSAETCS IPU CTOPAHUU B KUCIOpoae | Moiist MmeTaHa:
OTBeThI:
1. 892 xJIx
2. 50 M/Ix
3. 319 x/Ix
4. 573 xJIx
Bepnsiit otBet: 1
12.Cucrema DLE — 3710:
OTtBeTHI:
1. Cyxoe nomaBieHnue o0Opa3oBaHMs OKCUIOB a30Ta
2. Cucrtema no1aBJIeHHs 00pa30BaHUs OKCHJIOB a30Ta 3a CUET MOABO/IAa BOIbI/TIapa B 30HY
TOPEHUS
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3. CMemieHune BOJOpOia C METAHOM
4. 3aXOpOHEHHE MapHUKOBBIX ra30B
Bepwuriit otBert: 1
13.Cucrema WLE — 370!
OTBeTHI:
1. Cyxoe nogaBienue o0pa3oBaHUsI OKCHJIOB a30Ta
2. CucreMa noJIaBJIeHHs] 00pa30BaHUs OKCUIOB a30Ta 3a CUET IMOJBOJIa BOBI/TIapa B 30HY
TOpEHUS
3. CmernieHue Bo10poJia ¢ METaHOM
4. 3aXxOpOHEHHE MapHUKOBBIX ra30B
Bepwuslit otBeT: 2
14.Yucno Bob6e — 370!
OTBeThI:
1. OTHONIEHHE TEIUIOTHI CTOPAHUS TOIUIMBA K KOPHIO KBaJPaTHOMY U3 OTHOIICHHUS €TI0
MJIOTHOCTH K IJIOTHOCTH BO3/1yXa MPHU CTAHIAAPTHBIX YCIOBUSAX
2. OTHOUICHHE TEIUIOThI CTOPaHMsI TOIUIMBA K CPEHEN CKOPOCTH MOTOKA B >KapoBOi Tpyde
3. OTHOIIIEHHE TEIJIOTHI CrOPaHUs TOTUIMBA K €ro IJIOTHOCTH
4. OTHOILIIEHHUE TEIJIOTHI CrOpaHus TOIUIMBA K Yynciy PeitHombca
Bepnsiit otBeT: 1

11. Onucanue wikanvt ouenusanus

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI IaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: Padbota BeIogHeHa B paMKkax ""0a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbI BepHO. B uacTu MaTepuaia ectb He3HAUUTEIbHbIE
HE/IOCTAaTKU

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIlOJIHEHa B paMKax "MmoporoBoro”
ypoBHs. OCHOBHAs 4acTh 3a/1aHHUs BBITIOJHEHA BEPHO

II1. IIpaguna évicmaesnenusn umo2o60i OUeHKU no Kypcy

OueHka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMU 3a4€THOM M K3aMEHAIMOHHON COCTaBIISIOIINX

17



