OHIreabCCKUM TEXHOJIOTUYECKUN HHCTUTYT ((puira)
¢denepanbHOTO TOCYIAPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIBHOTO YUPEIKICHUS
BBICIIIETO 00Pa30BAHMS
«CapaToBCKUl TOCY1apCTBEHHBINA TeXHUUECKU yHUBepcuTeT uMenu ['arapuna F0.A.»

Kadenpa «Texnonorust u 0600pyA0BaHHE XMUMHUYECKUX, HE(PTEra30BBIX U MUILEBHIX
MIPOU3BOCTBY

PABOYAS ITPOTPAMMA
10 JTUCITUILIINHE
«b.1.3.6.2. OcHnoswl Inepzo- u pecypcocoepericenun,

HaIpaBJE€HUE TOATOTOBKH
15.03.02 «TexHOoMOrM4YECKUE MAIIIMHBI K 000PYI0OBAHHUE)
[Tpoduns 2 «O60pynoBaHNE XMMUYECKUX U HEDTEXUMHUUCCKUX TIPOU3BOJICTBY

dbopma 00yueHus — 3a04Hast
Kypc — 5
cemectp — 9
3a4E€THBIX €IUHUIl — D
Bcero yacos — 180
B TOM YHCJIC:
JIEKIIUU — 8
KOJUTOKBUYMBI — HET
MpaKkTUYECKue 3aHsATus — 12
7abopaTopHBIC 3aHSATUS — HET
camocTosaTensHas pabora — 160
3aueT— 8 cemecTp
9K3aMeH — HeT
PI'P — Her
KypcoBasi paboTa — HET
KYpCOBOM IIPOEKT — HET
PaGouas nporpamma o0Gcysk/1eHa Ha 3ace/laHHH
Kageapsl TOXIT
19 mrona 2023 r.. nporokoi Nel3
3aB. Kadenapoit A b HIL Jlepkuna

PaGouas nporpamma yTBepsK/I€Ha Ha 3ace/laHuH
YMKH nanpagsiaennss HOI /|

23 urons 2023 1., npoTokon Nes

[Ipencenarens YMKH b pwwe. HIL JleBkuna

Durenbe 2023 1.



1. He.]'ll/l H 3a1a4Yi JUCHUIIJINHBI

OCHOBHOW TIENBI0 HM3Y4YCHHS JUCHUIUIMHBI  SIBISICTCS TPUOOpETEHHE CTYACHTAMH
3HAHWWA 10 TPHHIMIAM [PEoOpa3oBaHMsI BUAOB SHEPTUU B TEXHUYECKHUX CHUCTEMaX,
dopMHpOBaHHE YMEHUH TPHUMEHSATh NPUOOPETCHHYIO COBOKYIHOCTh 3HAHHWHA  TIpU
BBITIOJTHEHUH PACUYETOB JHEPrOMCIIONB30BAHUS B TEXHOJOTHYECKHX TMpOIeccax H B
000pyI0BaHUH, a TAK)KE TIPU aHATM3€E TEIUIOTEXHOJIOTMYESCKHUX MTPOMBIIIICHHBIX CHCTEM.

3amaya TUCHUIUIMHBI COCTOUT B TOM, YTOOBI Ha OCHOBAHHMM TMOJYYEHHBIX 3HAHUI
OyIymMii CHeIUaIuCcT MOT Yy4acTBOBaTh B  pa3paboTke SHEprodPGeKTHUBHBIX U
KOHKYPEHTOCTIOCOOHBIX TEXHOJOTHH ¥ O0OpYyIOBaHUS M OCYIIECTBIATH TEXHOJIOTUYCCKUHN
IPOIIeCC B COOTBETCTBHH C TPEOOBAHHUSIMH U 3a/1a4aMHU YHEPTO-U PeCypcocOepekeHusI.

Teopernueckas 4acTh AMCHUIUIMHBI M3JaraeTcsl B JIEKIMOHHOM Kypce. [lomyueHHbIe
3HAHUS  3aKpeIUIIOTCS Ha  mpakThyeckux  3aHaTusax. CamocrosiTenbHas — pabota
peIycMaTpuBaeT paboTy ¢ yueOHBIMU TTOCOOUSIMH, TIOJTOTOBKY K MPAKTHYECKUM 3aHSATHUSIM,
BBINOJIHEHHUE JJOMAIITHUX 33JJaHUH ¥ KOHTPOJILHBIX PadoT.

2. MecTto qucuuninnsl B crpykrype OOII BIIO

VYyeOnas gucnumimHa «OCHOBBI JHEPro-u  pecypcocOepeXeHus» BXOIUT B
BapUaTHUBHYI0 YacThb NPOPECCHOHATIBHOrO LHWKJIA HampaBieHuss moarotoBku 15.03.03
«TexHonmoruvyeckne  MalmMHBIL W 00OpyAOBaHHE»  TEPBOIO  YPOBHA  BBICIIETO
podeCcCHOHAIBHOTO 00pa3oBaHus OakagaBpuarta.

Jucnunnuua Oa3upyeTcss Ha MpeABApUTEIbHOM HM3YyYEHUH CIEIYIOMIMX KYpCOB:
Maremaruka, ®Puszmka, Mexanuka >Xuakoctd u Taza, HMHpopmaruka. HeobOxomumbimu
YCIOBUSIMU ISl OCBOEHUSI UCIUIUIMHBI SIBISIOTCS: 3HAHHE OCHOBHBIX 3aKOHOB (DH3UKH,
YMEHUSI CTPOUTH MOJIEIH U pellaTh KOHKPETHBIC 3a/1a4d ONPECIICHHON CTETIEHH CI0KHOCTH,
BJIQJICHWE IIEIOCTHOM cucTeMO 3HaHui, (Qopmupyromeld (U3NYECKYl0 KapTUHY
OKPY’KaIOIIEer0 MHUpa. 3HAHUS, YMEHUS U HABBIKH, TOJYYCHHBIE CTYJICHTaMH B TPOIIECCEe
W3YYEHUS AUCUUIUINHBI, SBISIOTCA 0a301 IS U3YYeHHsl CIEeAYIOIUX TuciumimH: [Ipomecch
W armapathl XMMHYECKUX U He(Tera3oBbIX MpouU3BOACTB, OO0OpyHAOBaHHE XMUMHYECKUX H
He(Tera3oBbIX MPou3BoACTB, CrocoObl U CPEACTBa SHEPTO- U PECYPCOCOSPEKESHHUS.

3. TpeboBaHus K pe3yJabTaTaM OCBOEHUS JUCHUIIMHBI

B npouecce nzydenus qucuuinabl «OCHOBBI SHEPrO- U PECYypcOCOEPEKHUN) CTYAEHT
(dbopMHpyeT U TEMOHCTPUPYET CIEAYIONINE KOMITETEHIINH:
OK-7 - criocoOHOCTBIO K CaMOOPraHU3aluK U cCaM0o00pa30BaHUIO
[1K-4 - criocoOHOCTBIO Y4acTBOBATh B pa0OTE HaJl MHHOBALIMOHHBIMH MPOEKTAMH, UCIIONb3YS
0a30Bble METOBI UCCIIEI0BATENBCKOM 1EATEIbHOCTH

B pesynbraTe wu3yueHus IUCHMIUIMHBI «OCHOBBI SHEPro-U PECypcocCOEpeKeCHH»
BapHaTUBHOW  4YacTW  NpO(ECcCHOHATBLHOTO  LHKJIAa  00pa3oBaTeNbHOM  MPOTrpaMMBbI
OakanaBpuaTa CTYJEHT JOJKEH

3HaTh:

- OCHOBBI SHEPT'OHUCIIOIB30BAHMS B TPOU3BOJACTBEHHBIX CHUCTEMAX;

- 3aKOHOMEPHOCTH TpeoOpa3oBaHus BUIOB YHEPTUH;

- OCHOBHBIC YPaBHCHUH TEPMOJIMHAMUYECKUX TIPOIECCOB;

- OCHOBHBIE YpaBHEHHUsI IEPEHOCA UMITYJIbCA U TEILIA;

- METOJIbI aHAJIN3a M pacyeTa TeTUIOTEXHOJOTHUECKHUX MPOIIECCOB i 000PYI0BaAHHS;
- METOJIbI SHEPTO- U PECYPCOCOEPEIKECHUSI B MPOMBIIIICHHBIX TEXHOJIOTHSIX.



VYMern:

- OMIPE/ICIIATh OCHOBHBIE XapAaKTEPUCTUKH MPOILECCOB YHEPTOOOMEHA;

- HCTIOJIb30BaTh MAaTEMaTHYECKHUE MOJIEIH TTPOIIECCOB MPH aHAIN3€ YHEPTONOTPEOICHUS;

- ONPEACIIATh TEPMOAMHAMUYECKUE TTApaMETPhI ITPOLIECCOB B MPOMBIIIIJICHHBIX alapaTax.

Buaners:
- METOJaM{ ONpe/eNeHUs] HSHEProdPGEeKTUBHBIX W PALUOHAIBHBIX TEXHOJOTHMYECKUX
PEKUMOB PabOTHI 000PYIOBAHUS.

4. Pacnipenesienne TPYyA0eMKOCTH (4ac.) IMCHUIIMHBI 10 TEMaM
M BHJAM 3aHATHI

Yacwi

Ne
HeAeln

TC HaunMmenoBaHue TeMbI
MBI

Ne monyns

Kosutok | Jlabopa | Ilpakru

Bcero | Jlexiuu
BHYMBI | TOpHBIE | YECKHE

CPC

»
~
oo

1 2 3 4 5

1 1 Posne npupoaHbIX pecypcoB | 56 2 - 4
B YKU3HH OOIIECTBA U
aKTyalbHOCTb SHEpPro- u
pecypcocOepekeHusl.
Bugp! 1 criocoOsbr
MOJTy4YEHUS,
npeoOpazoBaHus U
WCTIOJIB30BaHUS SHEPTUH.
Mertonbl U KpUTEpUH
OLICHKH 3(pPeKTUBHOCTU
MCTIOJIb30BAaHUS SHEPTHH

50

2 2 VYmpasnenue 58 4 - 4
HHEProcHA0KEHUEM U
SHEpronoTpedIeHneM Ha
MPOMBIIIIJICHHOM
TIPEITPHUSITHH.
TeopeTnyeckue OCHOBBI
C)KHTaHUsI OPTaHHIECKOTO
TOTLIINBA

50

3 3 ITpropureTHbie 66 2 - 4
HaIpaBJICHUS

SHEprocOepeKeHNs B
OTpAacsIX YKOHOMHKH

60

HUTOTI'O: 180 8 - 12

160




5. Coneprxkanue JIEKIIMOHHOIO Kypca

Bcero
JacoB

Ne
JICKIOIUH

Tema nexuuu.
Bomnpocel, orpabaTeiBaeMbIe Ha JICKITHH

Yuyeno-
METOINYECKOE
obecrnieueHue

3

4

5

Bsonnas nekuus. IIpenmer kypca, ero nenu u
3anaun.Coaepxxanue kypca .CBs3b ¢ IpyruMu
aucuuIunHamMu. QOpMbI yUeOHBIX 3aHATHH U
OTUETHOCTh 10 Kypcy. JIutepaTtypa i u3ydeHus
Kypca. ToIImBHO-3HEPreTHYECKUE PECYPCHI.
Pecypcel mpecHoil BOBI U pyAHBIX MaTEPUAIIOB.
CylIHOCTh HEPro- U pecypcocOepeKeHusI.
B3anMocBs3b SHEPreTUKH, NPOMBIILIEHHBIX
TEXHOJIOTMI U DKOJIOTHH.

OHeprus u ee Buabl. CrlocoObl MOTYYeHHS U
npeoOpa3oBaHus SHEPruM. TpaHCIOPTUPOBAaHHUE U
MoTpedIieHre TETIOBOM U JIEKTPUUYECKON SHEPTHH.
DOHEpreTuyeckoe  XO34HWCTBO  MPOMBIIIJICHHBIX
MPEeATPUITHH.

[1,2]

TepMoanHaMHUYeCKUe OKa3aTeNIN OLIEHKU
JHEpreTHYecKon 3 PEKTUBHOCTH.

TexHuyeckue 1 3KOJI0rMUecKrue oKa3aTelu
9HEeprodPpPeKTUBHOCTH.
3aiauu 1 MeTOo/1bl 00CIIeJOBaHUSI POMBIIIIIEHHOTO
NpeanpusATHs. DHEepreTuyeckre OanaHchl
noTpeduTenell TOIIMBHO- SHEPTETUYECKUX
pecypcoB.

HopMmupoanue pacxoia TOIIIMBHO-
sHepreTudeckux pecypcon. Knaccudukanus
sHEeprocOeperaruX MEPOIPUATHH 110 BUAY U
COCTaBY SKOHOMHMYECKOTO 3 eKTa.
HopmupoBanue u yuet sHepronotrpedaeHus Ha
ITPOMBIIIJIEHHOM IIPENTPUITHH. Brsl
OpPraHMYECKOT0 TOIUIMBA, UX 3amachl. [ enesuc
TBEPJIOTO, )KUIKOTO U Ta3000pa3HOr0 TOIJIMBA.
OcHOBHbIE XapaKTEPUCTUKH TOIIMBA. Paboyas,
cyxasi ¥ Toproyasi Macchl TOILJIUBA.
TpancnopTupoBaHue ToIMBa. TpaHCIOPTHBIE
CUCTEMBI JIJIs TI0JJa4X TOILINBA.

MarucrtpajibHble, MECTHBIE U paclpeaeTUuTeIbHbIE

CETH JUIsl Ta30BOT0 TOIUIMBA.

I'openue TormBa. PacueTsl ropeHus TOIInBa

DHeprocoepexeHue Mpu C)KUTaHUK TOTUIHBA.
Oco0eHHOCTH CKUTaHUs TBEPIOTO, KUAKOTO U
ra3oo0pa3HoOro TOMIuBa. TOMOYHBIE YCTPOICTRA.
MarepuanbHbIi U TETIJIOBOM 0agaHChl TOMMOYHBIX
YCTPOMCTB U TEIJIOBBIX YCTAHOBOK.

[2,5]




Pa3zButne OTp&CJ’ICfI TOILIMBHO-3HCPIr€TUYCCKOI'O
KOMIIJICKCA.

BHGPFOTGXHOJ'IOFI/ILIGCKI/IC CHCTEMBI U KOMIIJICKCHI B
OTpaciiAX NPOMBIIIIJIICHHOCTH.

[1,2, 6]

6. Conepxanmne KOJJIOKBUYMOB

KomnokBuymsl He IpEAyCMOTPEHBI

7. IlepedyeHb NPAKTHYECKUX 3aHATHH

Bcero
4acoB

Ne
3aHATUA

Tema npakTU4ecKoro 3a"saTusA. Bonpocsl,
oTpalaTbIBacMble Ha IPAKTUYECKOM 3aHSITHH.

Y4yebHo-
METOANYECKOE
obecrnieuenHue

3

4

1

3akoHbl coxpaHeHus. [lepBblil 1 BTOpOI 3aKOHBI
TepMoauHamMuKu. TepmoauHaMuuecKue napameTpsl u
(GYHKIIMHM COCTOSHUS. 3aKOHBI IEpEHOCA UMITYJIbCa U
Ter10Thl. PacueTs! TemiooOMeHa U Terionepeayu.

[3.4]

2,3

OKcepreTuyecKuii MeTo/] TEpMOIMHAMUYECKOTO
aHaJM3a MPOIECCOB MPeoOpa30OBaHUS IHEPTHHU.
Pacuer cpoka okynmaemMocTu MEpONpUATUIL TIO
sHeprocOepexeHuto. Mcnonb3oBanue KputTepus
IIPUBE/ICHHBIX 3aTparT JyIsl BBIOOpa HAUIy4IlIEero
BapHaHTa TEXHUYECKOTO PELICHHUS.

[1,6]

4,5

Metoauka pacuera rnpouecca TopeHHs TOIUINBA.
[TpakTHueckue pacueTsbl FTOPEHUS Pa3HbIX BUJIOB
ToriuBa. PacueTs! 1 BBIOODP ropesiok, (POPCYHOK U
TONnoOK. Pacuet BpeAHBIX BHIOPOCOB B OKPY’KAIOIIYIO
cpelly IIpU C)KUTaHWM TOILIMBA.

[4.5]

8. Ilepeuyens 1abopaTopHbIX padoT

JlaGopaTopHbIil MPAaKTUKYM HE NMPEAYCMOTPEH.

9. 3agaHusA 1J151 CAMOCTOSITEILHON PadoThI CTY1€HTOB

Bcero
JacoB

3alIaHI/I$I, BOITPOCHI AJId CaMOCTOATCIIBHOI'O U3YYCHUA

VYyebuo-
METOINYECKOE
oOecrieuenne

3

4

24

Kiaccudukanms TOIMBHO-?)HEPTETUIECKUX PECYPCOB.
EnuHuiel n3MepeHus: TOIIMBHO-2HEPIETUYECKUX PECYPCOB.
CrpykTtypa sHepreTuku Poccun.

[1]

26

HeBo300HOBIIIEMBIE M BO30OHOBIISIEMBIC HCTOYHUKHI OHCPTHHU;
X IMOTCHIMAJI.

[2]




2 26 TpancopTupoBaHue U paclpeesICHHe MPUPOTHOTO ra3a, [5]
KHUJIKOTO U TBEPJIOTO TOIUIHBA. 3aTpaThl YHEPTHH HA
TPaHCIIOPTHPOBAHUE TOTUTUBA. TPaHCIIOPTHPOBKA
AJIEKTPUUECKON IHEPTUH. TEMmIOTEeXHOIOTHIECKOE
000pyIOBaHUE MMPOMBIIUICHHBIX MPEINPUATHI.IKCEPTETHUECKUE
XapaKTePUCTHKU MPOU3BOICTBEHHBIX BRICOKOTEMITEPATYPHBIX
MIPOIIECCOB M arperaToB. DPPEKTUBHOCTH KOMOMHUPOBAHHBIX
TETIOUCIIONB3YIOIINX YCTaHOBOK.

2 24 DKceprus TeII0BOTo MOTOKA M IMMOTOKA BelecTBa. Pacuer [1]
AKCEepPruu. JKcepreTudeckuid K.m.j1. YpapHenue ['ron-Ctoaomsl.
HatypanbHble noka3aTelid OLIEHKH HEPTeTUYeCKOn

3¢ (HEeKTHBHOCTH.

HopMmupoBanue notpebiieHus: 3JHEPropecypcoB B 31aHUSAX U
coopyxeHusix. HopmupoBanue norpe0ieHus: 3JHepropecypcos B
MPOMBIIITIEHHOCTH. HOopMaTHBHBIE SKCILTyaTalluOHHBIE
TEXHOJIOTUYECKHE 3aTpaThl ¥ TIOTEPH TEIUIOBOM SHEPTUU B
TEIUIOBBIX CETSX.

3 30 MecTHbIE TOIUTMBHO-3HEpreTHYecKre pecypcsl. Oxpana [1,2]
aTMOc(epHOT0 BO3yXa OT 3arpsi3HEHUH MPOMBIIUICHHBIMA
npeanpusTusiMu. MIHBeHTapu3aius BIOpOCcOB B aTMochepy
3arpsA3HSIOIINX BEIIECTB P CXKUTAHUH TOTUIMBA. OpraHu3amnus
KOHTPOJISl BRIOPOCOB B aTMoc(epy MPpH CIKUTAHUH TOTLTUBA.

3 30 Crtparerust pa3BUTHsI OTEYCCTBEHHOM dHEpreTUkH 10 2022 T. [2, 5]
Cranpaptuzanus, cepTuuKanys 1 METPOJIOTHs B 00JIaCTH
sHeprocOepekeHus. 3akoHoaaTenbcTBo PO 06
sHeprocOepekeHuu. OCHOBBI TOCYAAPCTBEHHOTO YIIPABIICHUS
HHEProcOepeKECHUEM.

10. PacyerHo-rpajuyeckas padora
He npenycmotpena

11. KypcoBasi paGora
He npenycmotpena

12. KypcoBoii npoexT
He npenycmotpen

13. ®oHx OLEHOYHBIX CPEICTB IJIsl MPOBEAEeHUS MPOMEKYTOUHOM aTTecTalluu
00yyauuxcsi Mo JUCHUIINHE (MOTYJIIO)

W3ydenue qucuMIIMHbl HarpaBiieHo Ha opmupoBanue kommnereHuii OK-7, I1K-4.

B mpouecce 00ydeHHsi CTYAEHT JOJDKEH IIOJIHOCTBIO BBIMOJHUTH Y4EeOHBIN IUIaH,
MPETYCMOTPEHHBIM BY30BCKOM pabodeit yueOHO# MporpaMMOi TUCIHUIUIMHEI, TTI0 BCEM BUAaM
y4eOHBIX 3aHATUH U HaOpaTh 4 3a4eTHbIE eJMHUIIBI TPYJOEMKOCTH. B 4acTHOCTH, OH OJIKEH
BBIIIOJIHUTh BCE IPEAYCMOTPEHHBIE IPOrpaMMOM IPAKTHUYECKHE 3aHATHS B  BHUJE
YCTAHOBJICHHBIX IPAKTUKYMOB, CAMOCTOSITEIILHBIX BUIOB PAOOTHI.




PGKOMGHI[yeMaH 63J'IJ'II)HO‘I)CI>1THHFOB&H CUCTEMA OLICHKH

CrereHb YCHEIIHOCTH OCBOCHUS JUCIHUIUIMHBI B CHCTEME 3aYeTHBIX CIUHUIL
OLICHUBAeTCA CyMMOW OaioB, ucxond u3 10 MakCMMalbHO BO3MOXKHBIX, U BKIIIOYACT JIBE
COCTaBJISIOLIHE:

Ilepsas cocmasnsrowas — OIEHKA IMPEnojaBaTelieM HTOrOB Y4eOHOH NesSTEIbHOCTH
CTYACHTa 1O HU3YYEHHIO KaXKIOTO MOJAYJS AMCUUIUIMHBI B TEYEHUE IMPEIYCMOTPEHHOTO
y4eOHBIM TUTAHOM BPEMEHHOIo OTpe3ka (B cymme He Ooiee, uem 8 OamnoB). CTpykTypa
0aJuI0B, COCTaBIAIOMIMX OATbHYIO OIEHKY MpernojaBaTesis, BKJIIOYAeT OTIENbHBIC J0JIM B
Oaiax, HaUMCIsiEeMbIe CTYJIEHTY 3a YCIENIHOCTh PYOEKHBIX KOHTPOJIEH MO KaKIOMY y4eOHO-
00pazoBaTeIbHOMY MOJTYIIIO.

Bmopas cocmasnaowas - 3a  TOCEIMIAEMOCTb AYAUTOPHBIX JIEKIUOHHBIX H
MPAKTUICCKHUX 3aHATUH (TPOITOPIIMOHATBHO YHACTY TIOCCIICHHBIX 3aHATHH ).

Memooduxa pybesicnoco KOHMPOJIsL NO NEPBoll COCMABIAIWel OANTbHOPEUMUH20801U
OYEeHKU.

MakcumanbHOE KOJMYECTBO OaJIOB MO KaKIOMY yueOHO-00pa30BaTEIbHOMY MOIYJIIO
— 10 6amnoB. OueHOYHOE CPENICTBO MpecTaBiseT coboil Omier, cocTosAumii u3 4 BOMpPOCoOB,
c()OPMUPOBAHHBIX HAa OCHOBE IUIAKTUYCCKOIO MHHHMYMa COJCPKAHHSI W COJEpKaHUs
yueOHO-00pa30BaTEIbHOIO MOAYJS, NPEJCTABIEHHOTO B pabouell y4eOHOH IporpaMme.
OreHka OTBETOB Ha OUJIET OCYIIECTBIISCTCS O CIEAYIONICH CXeMe:!

MIPABWIIBHBIN U TIOJHBIM OTBET HA BOIIPOC - +2 Oaa,

B IICJIOM ITPABWJIBHBIN, HO HE TIOJHBIA OTBET, HAIMYKME HECYIICCTBCHHBIX OMMUOOK - +1
6ai; orcyrcrBue oTBeTa — O Gaos;

MPUHIIMITAAIBFHO HEBEPHBIN OTBET - 2 Oaina,
3a MPOMYCK KaXKI0M JIEKIIUU U CeMUHapa 1mo Mmoayito - - 0,05 6anna.

J171st OIIeHKH TEeKYIIEro ypoBHS (JOPMUPOBAHUS KOMIETSHIIHIA TPOBOISATCS
MUCbMEHHBIE OMPOCHI IO TEOPUH (MOAYIIH) U MPAKTUKE (KOHTPOJIbHBIE padoThl). B KoHIIE
ceMecTpa MpeyCMOTPEHO KOMITBIOTEPHOE TECTUPOBAHUE KaK OMYCK K SK3aMeHY.

Yka3aHHbIC KOMIIETCHIINN (DOPMHUPYIOTCS B COOTBETCTBUU CO CIICIYIOIIMMHE dTalaMu:

1. ®opmupoBaHue U pa3BUTHE TEOPETUUECKUX 3HAHUH, MPETYCMOTPEHHBIX
YKa3aHHBIMH KOMITETCHIIUSAMU (JIEKIIMOHHBIC 3aHATHS, CAMOCTOSTEIIbHAS padoTa CTYJCHTOB);

2. [IpuoOperenune u pa3BUTHE MPAKTUICCKUX YMEHUMN, TIPEYCMOTPEHHBIX
KOMIETEHIUSIMH (MTPAKTHUECKHUE 3aHATHS, CAMOCTOSITENIbHAs paboTa CTyIEHTOB);

3. 3akperieHre TeOPEeTUICCKIX 3HAHUN, YMEHUH U MPAKTUICCKUX HABBIKOB,
MPEyCMOTPEHHBIX KOMIIETEHITUSIMH, B X0JI¢ PEIICHHS] KOHKPETHBIX TEXHUYECKUX 33/1a4 Ha
MPAKTUYECKHUX 3aHATHAX, YCIICITHOMW C/Iaud YK3aMeHa.

CdopMupoBaHHOCTH KOMIETEHIIMH B paAMKaX OCBOCHHS TaHHOUW TUCITUTLINHBI
OLICHMBAETCA M0 TPEXYPOBHEBOH IIKAJIE:

- IOPOTOBBII YPOBEHbB SBISETCS 0053aTEIBHBIM JJI BCEX 00YYArOIIMXCS O
3aBEpIIICHHH OCBOCHHUS JTUCITUILTAHBI,

- TPOJBUHYTHIN YPOBEHb XapaKTePU3yeTCs MPEBBIIICHIEM MUHUMATbHBIX
XapaKTePUCTHK CHOPMUPOBAHHOCTH KOMITETEHITUH 10 3aBEPIIICHUN OCBOCHUS JUCIIATLINHBL;

- BBICOKHI YpOBEHb XapaKTEePH3yeTCss MAKCUMaTbHO BO3MOKHON BBIPAKEHHOCTHIO
KOMIICTCHIIMH U SBJISIETCS BAXKHBIM Ka4eCTBEHHBIM OPHEHTHPOM JIS
CaMOCOBEPILICHCTBOBAHMS.

Hnst kommnerentiuu OK-7 - ciocoOHOCTHIO K CaMOOPTaHU3AIMN U CaMO00Pa30BaHHUIO:
IloporoBeblii ypoBeHb O0CBOGHHMS KOMMETEHIMH: UMEET CTYJICHT, OOHAPYXHUBIINN 3HAHHE
MaTepuania M3y4eHHOW AUCIUIUIMHBI B 00beMe, HEOOXOAMMOM I JalibHEHUIIed y4eObl H
npencTosiei paboTsl 1Mo mpodeccru, CIpaBISIOMUNACS ¢ BBITOJIHEHUEM 3a/IaHUui, 3HAKOMBIH



C OCHOBHOH JHMTEpaTypod, pPEKOMEHIOBAaHHON pabouell mporpaMMoill JTUCIUTIIIMHBI,
JIOITYCTUBIIHUM IIOTPEIIHOCTh B OTBETE HA TEOPETUUECKUE

BONPOCHI, HO OOJagarouMii HEOOXOAMMBIMU 3HAHUSAMHU JUIS HX YCTPaHEHHs] TOJ
PYKOBOJICTBOM IIpENoaBaTels.

I[IpoaBUHYTHII YpOBeHb OCBOEHHSI KOMIIETEHHMHU: HMEET CTYyJIEHT, OOHapy>KUBIIUI
[IOJIHOE  3HAaHUE MaTepuajla HU3YYEHHOM JUCUUIUIMHBI, YCHEIIHO  BBINOJHSIOIINNA
IPEyCMOTPEHHbBIE 3a/laHusl, YCBOMBIIMM OCHOBHYIO JIMTEPATYpPy, PEKOMEHIOBAaHHYIO
paboueil mporpaMMoil JUCHUILIMHBL, MTOKa3aBIIEMY CHUCTEMAaTUYECKUN XapakTep 3HAHUH 110
JUCLMIUIMHE, OTBETHBIIEMY Ha BCE BOIPOCH Owmiera, HO JOMYCTUBIIEMY IpU STOM
HENPUHILUIHAATbHBIE OLIUOKH.

Bbicokuii ypoBeHb OCBOEHHMSI KOMIIETEHIMH: HMEET CTYICHT, OOHapyKUBLIUI
BCECTOPOHHEE, CUCTEMATUYECKOE U INIyOOKOE 3HAHUE MAaTEpUAIOB M3YUYEHHOH JMCLUIUIMHBI,
YMEHHE CBOOOJHO BBINOJHATH 3aJaHMs, IPEIYCMOTPEHHbIE MPOrPaMMOi, YCBOWBIIUI
OCHOBHYIO M 3HAKOMBIH C JONOJIHUTEJIBHON JIUTEpaTypoil, PEKOMEHJIOBaHHOW paboueit
IpPOrpaMMOil  JIMCLUUILIMHBL, TPOSIBUBIIMKA TBOPUYECKHE CIIOCOOHOCTH B TOHHMAaHUH,
U3JIO)KEHUU M HCIOJIb30BAHMM MAaTEpUajoB H3YYEHHOW JMCUMIUIMHBL, O€3ylnpedyHo
OTBETHBILIEMY HE TOJIBKO Ha BOMPOCHI OMJIETa, HO M HA JIOTOJHUTEIbHBIE BOMPOCH B paMKax
paboyeil mporpaMMbl IUCLHUIIINHBL.

[Ipu mocTaTOuYHOM KadyecTBE OCBOCHUSI MPUBEACHHBIX 3HAHUM, YMEHUH U HAaBBIKOB
(OLIEHKa «OTJIWYHO» HA DK3aMEHE M MOMAYJISAX, BBIOJHCHUH MPAKTHUYECKUX 3aHSITHI)
[IpenoiaBaresib OLEHUBAET OCBOCHHE JIaHHOM KOMIIETEHLIMM B paMKaX HaCTOSIIEH
JTUCLUITMHBI HA BBICOKOM YPOBHE, ITPH OCBOCHUHU MPUBE/ICHHBIX 3HAHUN, YMEHHI 1 HABBIKOB
(OlLIEHKa «XOpOLIO» Ha 5K3aMEHE U MOJYJSX, BBINOJHEHUU MPAKTUYECKUX 3aHATUN) — Ha
NPOABUHYTOM, TIPH OCBOCHMHM TIPUBEACHHBIX 3HAHWUN, yMEHUH W HaBBIKOB (OIICHKA
«yAOBIIETBOPUTEIHHO» HA dK3aMEHE U MOJYJISAX, BHIMOIHEHUH MPAKTUYECKUX 3aHATHI) - Ha
MOPOroBOM YpOBHE. B MpOTHBHOM cilydae KOMIETEHIIMSI B paMKax HAaCTOALIEH JUCIUILINHBI
CUMTAETCSI HEOCBOEHHOM.

[Ton xommnerennueii 11K-4 - moHuMaHue CyIIHOCTH M 3HaueHUs MH(pOpMalUU B
pa3BUTUH COBPEMEHHOTO OOIECTBA, CHOCOOHOCTHIO TONy4aTh U 00padaThIBaTh
uHQOpMAIMI0O U3  PA3IMYHBIX  HCTOYHUKOB, TOTOBHOCTHIO  HMHTEPIPETHPOBATH,
CTPYKTYpUPOBATh U 0POPMIIATH HH(OPMALIHIO B JOCTYITHOM AJIsL APYTUX BUE.

Koxg | Oran
KoMn | ¢popMm
[Tokazarenu oneHUBaHUS Kpurepun onieHnBaHUS
€TeHI] | UpoBa
208 HUS
OK-7 | 8 3HaTh: ocHOBBI | [Ipomexyroun | Tunossie | llkana
CEMEC | HEProMCHOIb30BaAHUS B | ag aTTecTalysl | 3a/laHusl | OLIEHUWBaHUSA
Tp IIPOU3BOJICTBEHHBIX CUCTEMAX;
IIpomexxyToun
3aKOHOMEPHOCTH TpeoOpa3oBaHUs
bI€ OTYETHI
BUJIOB JHEPIuy; OCHOBHBIE | |
YpaBHEHUSI  TEPMOIMHAMHYECKUX
BBITNIOJTHEHUH
IIPOLECCOB; Bomnpocsl
CaMOoCTOSTEN0
K 3auTeHo / He
HBIX padoT,
YMeTh:  ompenensTb  OCHOBHBIE " MOJYJISIM | 3a4TEHO
XapaKTePUCTUKU MIPOLIECCOB U 3a4eTy.
IPAaKTUYECKUX
HEProoOMeHa; .
3aHATHUH.
Brnaners: MeTomamu ompeneneHus
Onenku no
3HEProdhPeKTUBHBIX u
MOJYJISIM.
pallMOHAIBHBIX  TEXHOJIOTMYECKHX




pEXKUMOB PabOTHI 0OOPYAOBAHMS.

[1K-4

CCMCC | ICPCHOCAa UMIIYJIbCa HW  TCILIA; | bIC OTYCTHI K 3a4TCHO

Y

METOJIbl ~ aHaliM3a W pacyeTa | O BHIIOJHEHUH | MOIYJISM
TETJIOTEXHOJIOTUYECKUX TPOIIECCOB | CAaMOCTOATEN0 | M 3aUeTy.
1 000pyI0BaHNS, HBIX pador,
METOBI JHEpro- u|u
pecypcocOepexeHust B | IPAKTUYECKHUX
MIPOMBIIIIJICHHBIX TEXHOJIOTHSIX. 3aHATHH.
OueHku no
YMers: HCIIOJIB30BAaTh | MOJYJISIM.
MaTeMaTHYeCKHe MO/JIETH
IIPOLIECCOB pu aHaJn3e
SHEProNOTPEONICHUS; OMPEIEISITh
TEPMOJMHAMHUYECKUE  TTapamMeTphl
MPOLIECCOB B MPOMBIIIJICHHBIX
ammaparax.

Brnaners: MeTomamm ompenerneHus
3HeprodHPEeKTUBHBIX u
paIMOHATIBHBIX  TEXHOJIOTHYECKHUX
PEXUMOB pabOTHI 000PYAOBaHUS.

KpnTepnm oueHkM Anst KOHTPOSbHOTO TECTUPOBAHMS:

KOHTpOJII)HOe TECTUPOBAHUC 3a4YTCHO, CCJIM CTYACHT AaJl IMPaBHUJIbHLIC OTBCTHI HA
KOHTPOJIbHBIE BONPOCHI OT 60 1 0oJiee MPOIEHTOB.
KoHTponbHOE TpPOMEKYTOUHOE TECTHUPOBAHUE HE 3aUTEHO, €CIM CTYIEHT Aajl
HpaBUJIbHbBIE OTBETHI B IpoMexxyTke oT 0 10 59%.

Kpurepun onieHKH Uil SK3aMeHa!

OLEeHKM «OTJIMYHO» 3acCiIy’KUBaeT CTYICHT, OOHapyXHUBIIHUH BCECTOPOHHEE,
CUCTEMATUYECKOE U TJIyOOKOEe 3HAaHHE MAaTepHaOB H3yYE€HHOW IUCIMILIMHBL,
yMEHUE CBOOOJHO BBINMOJNHATh 3aJaHMsl, MPEIYCMOTPEHHBIE MPOrPaMMOH,
YCBOMBIIMM OCHOBHYKO M 3HAaKOMBIA C JONOJHUTEIBHOW JIMTEPAaTypoOu,
PEKOMEH/IOBaHHOM  paboyeil  mporpaMMoi  JTUCHMIUIMHBI;,  HPOSIBUBILUMN
TBOpPUYECKHE CHOCOOHOCTH B TOHUMAaHUM, W3JIO)KEHUH U HCIOJIb30BAHUU
MaTepuaioB M3yUYE€HHON AUCHMILIUHBI, 0€3yMpeyHO OTBETUBIIEMY HE TOJIBKO Ha
BONPOCHl OWjIeTa, HO W Ha JIONOJIHUTEIbHBIE BONPOCH B paMKax paboueit
IIPOrpamMMbl TUCIUILINHBI.

OLeHKH «XOpOIIO» 3acilyKUBaeT CTYACHT, OOHAPYXMBIIUI IIOJIHOE 3HaHUE
Marepuana M3y4YEHHON JVCHUTIINHBI, YCHEIIHO BBITOJTHSFOIINN
IIPENYCMOTPEHHBIE 3aJlaHus, YCBOMBIIUHI OCHOBHYIO JIUTEPATypYy,
PEKOMEH/IOBaHHYI0  pabouell  mporpaMMoil  JAMCHUIUIMHBI;  [TOKa3aBLIEMY
CUCTEMAaTUYECKUM XapakTep 3HaHUM 10 AUCLMIUIMHE, OTBETHBILIEMY Ha BCE
BOIPOCHI OMJIeTa, HO JOMYCTHBIIEMY ITPU TOM HEMPUHLIUIHAIBHBIE OLIMOKH.
O1eHKH «yJOBIETBOPUTEIBHO» 3aCITYKHBAET CTYACHT, OOHApYKMBIIMNA 3HAHUE
MarepHaia U3y4eHHON AUCIUIUIMHBI B 00beMe, HeOOXOUMOM ISl dajbHeHIeH
y4eObl U MPECTOSAIICH PaboThl IO TPOdeccru, CIPABIISIFONTUINCS C BBITIOJHEHUEM

3HaTh:  OCHOBHbIe  ypaBHeHus | [Ipomexyroun | Bompocs! | 3auTeHo / He
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3aJlaHUi, 3HAKOMBI C OCHOBHOHM JIMTEpaTypod, PEKOMEHIOBAaHHOW pabouei
IpPOrpaMMOil  AUCUMIUIMHBL, JONYCTUBIIMM IOIPEUIHOCTH B  OTBETE Ha
TEOPETUYECKHE

BOIIPOCHI, HO 00JaNaloMMi HEOOXOAUMBIMH 3HAHUSAMHU JUISI MX YCTPAHECHHUS ITOA
PYKOBOJICTBOM ITperoaBaTelis.

e OueHKa «HEYJOBIETBOPHUTEIBHO» BBICTABISECTCA CTYICHTY, OOHApYKHUBLIEMY
cepbe3HbIe POOeNbl B 3HAHUSAX OCHOBHOTO MaTepuaia M3ydeHHOW AUCIUIUINHBI,
JOMYCTUBIIEMY MPUHUUIHUANbHBIE OMIMOKM B BBINOJHEHUHM 3a/laHui, He
OTBETHUBILIEMY Ha BCE BOIIPOCHl OWieTa U JONOJIHUTEIbHBIE BoOmpochl. Kak
MPaBUJIO, OLIEHKA «HEYJOBJIETBOPUTEIHLHO CTABUTCA CTYAEHTaM, KOTOphIE HE
MOTYT MpOAODKUTH oOOydeHHe 1o oOpa3oBaTeNbHOW mporpamme  0e3
JOTIOTHUTEIbHBIX 3aHATUH MO COOTBETCTBYIOIIEH MuCHUILINHE ((HOPMUPOBAHUS U
pa3BUTHUSL KOMIETEHLMH, 3aKpEIUIEHHBIX 3a JaHHOW JucuMIIMHON). OLeHka
«HEYIOBIETBOPUTEILHO» BBICTABIACTCA TaKXe, €CIM CTYIEHT: Tocjie Hayala
9K3aMEHa OTKa3ajcsi €ro ciaBaThb WJIM HapyllWl M[paBujia cJaud SK3aMeHa
(criMchIBall, TOJICKA3bIBal, 0OMAHOM MBITAJICS MOJYYUTh 0OJIee BHICOKYIO OLIEHKY
U T.J.)

Ipumepvl munoevix KOHMPOAbHLIX 3A0AHUL OJisl NPOBEOEHUs. MEKYUe20 KOHMPOJs U
NPOMENCYMOYHOU AMmMeCcmayuu o Umo2am 0C80eHUsi OUCYUNIUHBL, A MAKIce Ot KOHMPOJis
CamMoCmosmenbHol pabomul 00yuaOWe20cs N0 OMOEIbHbIM PA30eadM OUCYUNTUHBL.

Tekywuil KoHmMpob
Monyns 1.

1. Ha3oBUTE TOIIIMBHO-2HEPIrEeTUUYECKUE PECYPCHI, KOTOPHIE MOKHO OTHECTHU K IEPBUYHBIM U
KOTOpBIE HENb3s OTHECTU K IEPBUUHBIM.

2. Ha30oBuT€ OpUEHTHUPOBOYHBIE 3HAYEHUS TEIUIOTBI CrOPAaHMs Pa3JIMYHBIX BHJIOB
OpPraHUYECKOI0 TOIUIMBA.

3. Kakue u3 HETpajAMLMOHHBIX M BO300OHOBIIIEMBIX SHEPreTHUECKUX pecypcoB ¢ Bameii
TOUYKH 3pEHHUs HauboJee MepCrleKTUBHBI ISl UCIIONIb30BaHus B sHepreThke Poccun?

4. PaBHa 1y BeIcIIasl TEIJIOTA CTOPAHUS HU3IIEH IIPU CKMTAHUU CYXOTO YIJIsl M CyXOro rasa?
5. Kakue BU/IbI SHEPreTHYECKUX PECYPCOB OTHOCSTCS K MOTOPHOMY TOILIIUBY?

6.1 Kakux LeJeil MCIONb3yeTcs TEIUIOBas SHEPrus B MPOMBIIIJIEHHOCTH M KWIIUIIHO-
KOMMYHaJIbHOM XO03siicTBE?

7. Kakas wacte momydaemoid B Poccum 5sneKTpuYecKod SHEpruM BbIpabaThIBaeTCs Ha
AQTOMHBIX TEKTPOCTAHIIUAX ?

8. B kakux eAuHUIIAX U3MeEPSAETCS TEII0Ta CrOpaHus ra3000pa3HOro TOIIUBA?

9. Urto sBISETCS OCHOBHBIM MPOU3BOJWTENIEM TeruioBol 3Hepruu B Poccum — TOLl wmm
KOTEJIbHBIE?

10. HazoBHuTE OCHOBHBIE BUJIBI BTOPUYHBIX YHEPTETUUECKUX PECYPCOB.

11.J1151 4ero BBOAATCS MOHATHUS «YCIOBHOE TOIUIMBO», KIIEPBUYHOE YCIOBHOE TOILINBO»?

12. TTosicHuTE pa3HULY MEXAY HOHATUSAMH «IAEPHOE TOTUIMBO» U «IEPHOE TOPHOYEEN.

13. IloscHuTe 0COOEHHOCTH B3aWMHOTO TEpPEBOJA HHEPreTHUECKUX E€AWHUI] MEPBUYHOTO
TOIUIMBA, TEIUIOBOW U AJIEKTPUYECKON SHEPIUH.

14. [louemy >HEprocOepexenne ocoOeHHO akTyanbHO B Poccun?

15. KakoBo o61iee motpediieHne sHepropecypcoB B Mupe u B Poccun?

16. KakoBel npuumHbl Oonbmieil sHeproemkoctd BBII B Poccum mo cpaBHeHHIO €
MIPOMBILUIEHHO Pa3BUTBIMHM CTpPAaHAMHU?
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17. JlaiiTe onpeaesieHue MOHATHIO «IHEPTOCOEPEIKCHUEY.

18. Yro Takoe moTeHIMAa SHEeProcoepekeHus ?

19. KakoB moreHnman sHeprocoepexenusi 3koHomukn Poccun? Kak oH pacmpenensercs mo
OTpaCsIM X03UCTBEHHOU JEATEIbHOCTH?

20. KakoBbl MpOrHO3bl U3MEHEHUS MOTPEOJICHUs Pa3UYHBIX IHEPreTHUUECKUX PECYpPCOB B
MHUPOBOI 3KOHOMUKE U B Poccun?

21. Yto o3HayaeT NOHSATHE «IHEpreruyeckas Oe3omacHOCTh cTpaHb»? HazoBute ee
BakHene npuHLuIbl. Kakue npo0iaemMbl Hy)KHO pEIINUTD [l €€ JOCTHXKEHUS?

22. TloueMy 5KOHOMHSI MaTE€pHallOB M YMEHbIIIEHHWE KOJMYECTBA OTXOJOB MPUBOAAT K
HSKOHOMHUU IHEPIUU?

23. OxapakTepusyiiTe CTPYKTypHble KOMIUIEKCHI, BXOJSAIIUE B  CTPYKTYPHYIO CXEMY
(GyHKIIMOHUPOBaHUSI dSHEpreTHUKU Poccuu.

24. Tlouemy mpu SKOHOMHH SHEPTUH HEOOXOJIMMO paccMaTpPUBATh CUCTEMY «IIPOU3BOIUTEND
— MOTPEOUTENbY KaK equHoe 11esoe?

25. Ouenurte cokpaiieHue BbIOPOCcOB B aTMocepy okcuaoB azora mpu skoHomuu 1000 T
Ma3yTa B IOJI.

26. [ToueMy PKOHOMHS €IMHUIBI SHEPTUU Y MOTPEOUTENECH IHEPreTHUECKUX PECYPCOB TAET
Oopmmii 3¢ ¢exT, ueM ee IKOHOMHUS ITPU IPOU3BOJICTBE U pacHpeaeIeHUN?

27. Ilo kakuM MOKa3aTensiM MOXHO CYIUTh 00 3((HEKTUBHOCTH HCIOJIB30BaHUS DHEPTUU B
TOM WJIM UHOU cTpaHe?

28. UYro Takoe mepBuuHas oHeprus? llpuBenuTe KiIacCUpUKALUIO TEPBUYHBIX
HHEPreTUUECKUX PECYPCOB.

29. Kakue BuIBI TEPBUYHBIX HOHEPreTHUYECKUX PECYPCOB OTHOCATCS K MECTHBIM
HSHEPTeTUYECKUM pecypcam?

30. KakuMM KOMIIOHEHTaMH OIPEIENAETCS COCTaB HCKOMAEMOro TBEPAOTrO M KUAKOTO
ToruiiBa’?

31.Uro Takoe TeruoTa cropanus TorumBa? Kak BBIOOp TEIUIOTHI CrOpaHHsl BIUSET Ha
3¢ (HEeKTUBHOCTH UCTIOIb30BaHUS TOIIUBA?

32. Yro Takoe yciaoBHOe TomanBo? Ha3oBuTe yroyibHbli U HEQTAHON SKBUBAJIIEHT TOIIMBA.
33.  Vkaxure TEepMOJMHAMUYECKHE KPUTEPUHU, TO3BOJSAIOIIME OLEHUTh  A(PPexT
HEprocOepeKeHUsI.

34. IlpuBenute BelpaxkeHue koddduurenta 3¢pHEeKTUBHOCTH TEIIOYTHIN3ATOPa U OOBSICHUTE
€ro CyUIHOCTb.

35.HazoBute  BO3MOXxHble  crnocoObl  moBbimieHuss — KIIJ[  sHeprernueckodt — uiau
TEIIOTEXHOJIOTMYECKON YCTaHOBKH.

36. IloueMmy OZHOBPEMEHHO C TEPMOAMHAMMUYECKUMHU TOKA3ATEISIMHU BBOASTCS TEXHUYECKHE
(HaTypasibHbIe) MoKa3aTenu 3PGHEeKTUBHOCTH UCIIOJIb30BAHUS SHEPTUU?

37. IlpuBegute  HpUMEpPbl  HECKOJBKMX  YAacTHBIX  HATypaJbHBIX  ITOKa3areseu
9Heprod(PeKTUBHOCTH, KOTOpPhIE MOKHO HCIIOJIb30BATh ISl XapaKTEPUCTUKU TPOIIECCOB,
CBSI3aHHBIX C IIPOU3BOJICTBOM, TPAHCIIOPTUPOBKON M UCIOJIb30BAHUEM YHEPTUH B PA3IUYHBIX
o0racTsx.

38. [aiite ompeneneHuss HECKOJIbKUM HATypallbHBIM IOKa3aTelsiM 3Heprod((eKTHuBHOCTH
MIPOMBIIIIEHHBIX MTPEANPUATHIA.

39. IlosicHUTE MOHATHE «TEXHOJIOIMUYECKOE TOIJIMBHOE YHUCIIO», NEPEUNUCIUTE BXOSIINE B
HEro COCTaBJISIONINE.

40. IlosicHuTEe pOJBb DSHEPIUM, NOJYYEHHOHW 3a CYET BTOPUYHBIX DJHEPrOpPECYpCOB, B
OTpe/ieNIeHUU TEXHOJIOTUYECKOTO YHUCIA.

41. Yxaxute npuMepHble 3aTpartbl Ha TOP B ce0eCTOMMOCTH MPOAYKIMU Ha MPEeNpUITHSIX
Pa3IMYHbIX OTpaciiel MPOMBIIIIEHHOCTH.
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42. Ha3zoBUTE TEXHUKO-DKOHOMUYECKHE IMOKa3aTeld, KOTOPbIe MOXKHO HCIIONb30BAaTh INPU
OLIEHKE YHEProcOEperarnmx IpoeKTOB.

43. JlaiiTe ompeneneHUs dHEPreTHUYECKOro OajaHca, MOJBEICHHOW W TOJIC3HOW DHEPTUH, a
Takke noreph dHeprun? Kak knaccuuuupyrores moTepu dHeprun?

44. Kak kiaccuGuiupyroTcs JHepreTudecKkue 0damancol?

45. Kakue OCOOCHHOCTM HAg0 YYMTHIBaTh TPH COCTABICHUH AHATUTHYECKOTO
JHEpreTuYecKoro danaxca?

46. JInst kKakux 0OBEKTOB COCTABIISIOTCS SHEPreTUYECKHE OalaHChI?

47. TIlepeuncnute TpeOOBaHUS, KOTOpblE NPEIBABISAIOTCS K (opMe U coaepKaHHUIO
HHEPTeTUYECKUX 0aJIaHCOB MPOMBIIIJICHHBIX 00BEKTOB.

48. Kakue ctaTbu COACPKUT dHEPTETUUECKHI OaaHC IPOMBIIINICHHOTO 00beKTa?

49. TlepeuncrnuTe COCTABISIONIME TEIUIOBOrO OajaHca 37aHUS M TOSICHUTE (DU3MUYECKHA
CMBICT KaXJI0i U3 HUX.

Kakwue TpeboBaHus IPEIbABIISIOTCS K OTPAKIAIONINM KOHCTPYKIIUSIM 3/IaHUN U COOPYKEHUI?
50. Kakue u3 mapaMeTpoB OKPYXKAIOIIEro BO3ayXa MPUHUMAIOTCS B KAUeCTBE PACUETHBIX?

51. B ueM pazinuue 3KCIUTyaTalliOHHO-HEN30€KHbIX U HEPALIMOHAIBHBIX IOTEPh SJHEPTUU?
52. Kak GopMHUpyIOTCS HOPMBI TEIJIONOTPEOICHNs 3MaHUSMU U COOPYKEHUSIMH Ha CTaJHuH
IPOEKTUPOBAHUA?

53. Tlosicuute ¢u3NUecKue OCHOBHI HOPMHUPOBAHHUS TEIUIONOTPEOJICHUs 3JaHHUSIMH IO
YKPYITHEHHBIM ITOKa3aTeasiM. B Kakux ciryyasix UCIONb3yeTCsl 3TOT METO?

54. B ueMm 3aKkir04aOTCs OCOOCHHOCTH HOPMHUPOBAaHHUS pacxoia MPUTOYHOTO BO3yXa B
CUCTEMAaX BEHTWISILIMU U KOHJAULMOHUPOBAHUS?

55. Kakoii u3 pacxoJoB Tropsiueid BOJBI HCIHONB3YETCSl B KayecTBE pPAacueTHOro MJis
HOPMHUPOBAHHUS TEIUIONOTPEOIEHUS B CUCTEME TOPSYEro BOAOCHA0KEHUS?

56. Kakue ¢akTopbl BIUSIOT HA HOPMBI TOTPEOICHUS TEIUIOBOM SHEPTUU 3TaHUSIMU?

57. Kak yMEHbBIIUTH TEIJIONOTPEOICHNUE B 3/1aHUU?

Monyns 2.

58. Uro Takoe sHepreTudeckue oTxoasl? HazoBuTe nx TUIIBL.

59. Yrto Ttakoe BOP? Kak onu kmaccupuumpyrorcs? Kakum mapamerpoM ompenesnsercs
HHEPreTUYECKHU MOTEHIHA KaKa0ro u3 BujioB BOP?

60. Kak paccunTaTh ynenbHbIN 1 00111l Bexoq BOP?

61. Kak o1eHuTh S5KOHOMHIO TOIUIMBA 3a CUET UCIIOJIb30BaHMs TEIUIOBBIX BOP mnu roprounx
BOP?

62. Kakne ucrounuku u Buasl roprounx BOP ects B Poccun?

63. Kakue ycrpoiicTBa NPUMEHSIOTCS Ul YTUIM3ALUU JIPEBECHBIX OTXOJIOB C IIEJIBIO
MOJIy4EeHUS SHEPTUN?

64. IlpuBenuTe TEXHOJOIMYECKYI0 CXEMY YTWIM3ALUH JAPEBECHBIX OTXOAOB C IIEJIBIO
MOJTyYEHUS] YIHEPTHUH.

65. Kakyto posib UTparoT TEMmI000MEHHBIE annaparhl B YHEPrOCHA0KEHUHU?

66. [IpuBeauTe MpuMep UCTIOJIB30BAHUS TEITOBBIX BOP.

67. C moMoI1Ibt0, KaKuX YCTPOUCTB yTuinu3upytorcs BOP n30bitounoro nasneHus?

68. [lnst yero npenHaszHadeHsl TpanchopMaTopsl Terna? HazoBure ux TUIBL.

69. Kakue mapameTrpbl XapakTepu3yloT 3(()EeKTUBHOCTh TEIJIOBOTO HACOCa, XOJOAUIBHON
MaIIuHbl 1 KOMOMHUPOBAHHOTO TpaHchopmaropa Temia?

70. O6BbsAcHUTE MPUHIUN PAaOOTHI KOMIPECCHOHHOT'O TpaHC(OpMaTopa Tera.

71. KakoB npuHIMI paboThl aOCOPOIIMOHHOTO TpaHchopmaTopa Tera’?

72. O0BbsACHUTE NPUHIUI PabOTHI afCOPOIIMOHHOTO TpaHCPOpMaTopa Terua.

73. IlpuBeauTe MpUMEpPHI UCIIOJIB30BAHUS TPAaHCHOPMATOPOB TEILIA.

74. Uto Takoe cBeroBas otnava? [l Kakux Leneld NpuMeHsieTcs 3ToT napameTp?
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75. Ilepeuncanre N3BECTHBIE HCTOYHUKH OCBELLCHHSI U HA30BUTE UX CBETOOTAAUYy.

76. Kakue MeponpusTHs O3BOJISIOT CHU3UTH MOTPEOICHHUE HIIEKTPOIHEPTUU HA OCBELICHHE?
77. HazoBute BUbI JIEKTPOIPUBOIOB?

78. Kakue meponpusTys MO3BOJSIOT CHU3UTH MOTPEOICHNE YHEPTUH SIICKTPOIIPHUBOAMHU?

79. Kakue crnocoObl peryjavpoBaHus MPOU3BOAUTEIIBHOCTH LEHTPOOEKHBIX HarHerareseil
ucnoiap3ytorcs? Kakue u3 HUX M03BOJISIOT JOCTUYb MAKCUMAJIBHOTO CHUKEHUS TOTPEOIECHUS
3JIEKTPOIHEPrun?

80. Kakue wmeponpusTHs NPUBOAAT K OKOHOMUU OJHEPrUM B  AIIEKTPOTEPMHUUYECKHUX
yCTaHOBKax?

81. Kak noOutbesi CHUOKEHUSI MOTPEOJICHUS AJIEKTPOIHEPTUN TIPH MCIIOJIB30BAaHUH OBITOBBIX
JIEKTPOIUINT, XOJOJMIBHUKOB, IIbIJIECOCOB?

82. Ha3oBuTe 1Ba HampaBlICHUs HHEProcOEPEKEHUS B CTPOHUTEIIBCTBE, CIOCOOCTBYIOIINE
YMEHBUICHUIO NOTPEOIEHNUS TEIJIOThI B 3aHUSX.

83. Uro maer yTeIUIEHHE OrpaKAAaroIIMX KOHCTpyKUMH 31aHuil? Kakum oOpazom oHO
ocyuecTpisercs?

84. Kakum 00pa3oM MOKHO CHU3UTh OTEPU TEIUIOTHI Yepe3 OKHa?

85. Urto Ttakoe uHOumibTpauus Bo3zayxa? HazoBure mnpenenbHO [OIYCTUMOE 3HAuUEHHE
Ko unreHTa HHPMIBTPAIIIH BO3IyXa.

86. Kak paccuntarh NOTEPH TEIJIOTHI YEPE3 OrpakACHUS 3JaHUNI?

87. B uem 3akirouaeTcsi MOJEpHU3AlMsI CUCTEM OTOIUIEHHS 3/1aHUM, HalpaBJIeHHas Ha
YMEHBIIEHUE TeII0noTpeOIeHus?

88. 3aueM HE0OXOAMM KOHTPOJIb M YUET SIHEPropecypcoB?

89. Kakue MeTo/1bl HCHOIB3YIOTCS ISl ONPEeTICHHs KOIUYecTBa MOTPedIIieMoro TormuBa’?
90. KakuMm 00pa3oM MOXHO U3MEPHUTH KOJMYECTBO MOTPEOIIEMON TEIIOTHI?

91. C nomoruiplo, KakMx MpUOOPOB MOXKHO M3MEpUTH Temreparypy? Kak oHU ycTpoeHbl u
KaKOB MPUHIUI UX paObOThI?

92. Kakue npuOOpsl HCIONB3YIOTCA Ui M3MEpeHus pacxona TtemioHocuTensa? Kakos
MPUHLINI UX paboThI?

93. Yro Takoe uH¢ppakpacHas tepmorpacdus? I'ne ona npumensercs’?

94. C noMo1po, Kakux NpuOOpPOB OCYILIECTBISETCS YUET FIEKTPUUECKOM aHeprun?

95. Kakne 351eKTpOoCUETYNKY IPEATIOYTUTEIBHEN HCITOJIB30BATH?

96. Kak paGoTaer 3aMKHyTasi CHCTEMa aBTOMaTHYECKOI0 PEryIupOBaHus?

97. B ueM oTin4Me pa30OMKHYTON CUCTEMBI PETYIMPOBAaHUS OT 3aMKHYTON?

98. IlosicHuTe 0COOEHHOCTH Ka4ECTBEHHOI'O M KOJIMUYECTBEHHOTO METO/OB PETYJINPOBAHUS B
cUCTeMe TeIUIOCHA0KEHUSI.

99. ln1s1 4ero ciyKUT TepMocTaTupyromuii BeHTwib? Kak on paboraer?

100. HaszoBuTe BHIBI HCHONB3YEMBIX DHEPrOPECYpCOB M  OCHOBHBIE  3JIEMEHTHI
TEXHOJIOTHYECKON CXEMbI METAJUTYPTUYECKUX MPEANPUATUI C MOJTHBIM U HENOJIHBIM LIUKJIAMU
nepezena.

101. Ha3zoBuTe BHIBI HCHOJIB3YEMBIX DHEPrOPECYPCOB M OCHOBHBIE  AJIEMEHTHI
TEXHOJIOTUYECKON CXEMbI POU3BOACTBA OYMa)KHOTO MOJIOTHA.

102. TIlosicHuTe TIOHATHE TEXHOJOIMUYECKOTO TMpolecca, U NPUBEAUTE PUMEPHI
BBICOKOTEMIIEPATYPHBIX U HU3KOTEMIIEPATypPHBIX MTPOLECCOB U YCTaHOBOK.

103. Ha3zoBuTe OCHOBHBIE COCTABIIAIOIIME TEIUIOBOrO OanaHca TEMIOTEXHOIOTHYECKOTIO
arperara.

104. Ilepeuncnure W TOACHUTE OCHOBHBIE TIPYINIBl MEPONPUATUH IO CHUXKEHHUIO
9HEPronoTpeOIeHus B BBICOKOTEMIIEPATYPHBIX TEXHOIOTUSAX.

105. HazoBuTE OCHOBHBIE BUJIbI TIOTEPH SHEPTUH NP TEIIOBOW CYILIKE MAaTEPUAJIOB.

106. [TossicHUTE OHATHS CTATUKU U KUHETUKU CYIIIKH.
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107. Yto Takoe mpenenbHbIi KOd(DPHUIMEHT PEHUPKYISIIUN CYIIMJIBHOIO areHTa M KaKuM
00pa3oM OH BIIMSIET HA YJEJIbHBIE TEIJIONOTEPU?

108. B uem 3akirodaercsi KHHETUYECKAsi ONTUMU3AIUs CYyIIWJIbHOM ycTtaHOBKU? [IpuBenute
IPUMEpPBl  DHEPTOo-U pecypcocOeperaromux MepONpHITUN, CBA3aHHBIX C KHHETHYECKOU
ONTHMHU3AIAEN.

109. Ha3oBuTE OCHOBHBIE CLIOCOOBI SKOHOMHH YHEPTUHU B BHIIIAPHBIX YCTAHOBKAX.

110. Kakue CcyiecTByrOT CX€MbI BhIIAPHBIX YCTAHOBOK C TOBEPXHOCTHBIMU armnaparamu’?

111. 3anumuTe ¥ MOSICHUTE YpaBHEHUE TETIOBOTO OanaHca PeKTH(PUKAIIMOHHON YCTaHOBKH.
112. HazoBute cniocoObl 5KOHOMUM 3HEPTUU B PEKTHU(PUKAMOHHBIX YCTAHOBKAX.

113. YcraHoBuTe NMpUMEHEHHUE TEIUIOBBIX HACOCOB B IIENSX JYHEProcOEpekeHHs B CXeMax
PEKTU(UKAIIMOHHBIX YCTAaHOBOK.

114. Kak MOXHO KiIacCH(UIMPOBATH SHEProcOEperaroye MEpONpusTHsS B 3JaHUAX U
COOPYKEHUSX?

115. Kak BIUSIIOT y4€T ¥ KOHTPOJIb pacxo/ia YHEPropecypcoB Ha 3HEprocoepexeHme?

116. KakoBbl OCHOBHBIE ITPUHIIMITBI YHEPTOCOSPEKEHUSI B 3TAHUIX U COOPYKEHUSIX?

117. Kakue u3 sHeprocOeperaronmx MEpOIpusaTUil Tal0T HanOoIbIIui 3 hexT?

118. [IpuBeauTe mpuMepbl S3HEPTOCOESPETraAIOIINX MEPOTIPUATUI B 3/IaHUSAX, B OCHOBE KOTOPBIX
JICKUT UCIOJIb30BaHUE BTOPUUHBIX SHEPTrOPECYPCOB.

119. [IpuBeauTe mpuMepbl FHEPrOCOSPEraoIIUX MEPOIPUITUN B 3/1aHUSAX, B OCHOBE KOTOPBIX
JISKUT UCIIOJIb30BaHUE IPUPOIHBIX TEIIOTHI U X0JI0/1a.

Mogyns 3.

120. Kak yMeHbIIUTH MOTpeOIICHNE IIEKTPOIHEPTUN HACOCAMU M BEHTHIISATOpaMU?

121. IlpuBenute mnpuMepbl NPUMEHEHHUS TEMJIOHACOCHBIX YCTAaHOBOK B LENSAX TEIMJIO-U
X0JI0JJOCHA0XKEeHUS 3JaHUH.

122. JTaiite onpeaenenne BOP, ykaxkuTe uX BUIbI U MPUBEAUTE BBIPAKEHUE ISl BEIUUCIICHUS
K03 duIreHTa BbIX01a sl OAHOTO U3 BUJ0B BOP.

123. 3anumure BbIpaXeHUsS AJI1 OLEHKU J0JeH ChIKOHOMIIEHHBIX TOIJIMBA U TEIUIOTHI 3a
cuer yrunuzauuu BOP.

124. TlpuBeautre npumepsl HeIP(PEKTUBHOIO HCMHOIb30BAHUS DHEPTUM U BO3MOXKHBIE
BapUaHTBl SHEProcOepeKeHusl.

125. Ykaxxute BO3MOYKHbIE UCTOYHUKHU U MPUEMBI YTHIIN3AlUK BhICOKOTEMIIEpaTypHbix BOP.
126. ITosicHuTe TEMIOTEXHOJIOTHIO CYIb(aTHOTO criocoda MpOU3BOJACTBA OymMaru U Ha30BUTE
UCTOYHUKHU roprounx BOP.

127. IosicHuTe NPUHIMITHANBHYIO CXEMY ra30TPYOHBIX KOTJIOB-YTHIIM3aTOPOB M OMUIINUTE UX
BO3MO>KHOE HCIIOJTHEHHUE.

128. TlosicHUTE CYIIHOCTh W BO3MOXHOCTb pacyera TepMUYecKol 3(PGPEeKTUBHOCTH
[1apora3oBOi YCTaHOBKH.

129. VkaxuTe COCTaBISAIOIINE CYMMapHOW SKOHOMHUHU 3HEPIHMU MpPH TIIYOOKON YTHIM3AIUU
TEIUIOTHI YXOASAIIMX U3 KOTJIOB ra3oB.

130. Hapucyiite npunnunuansiyto cxemy KTAHa u mosicHuTe ero Mcroib3oBaHHE MPH
YTUJIM3ALNN TEIUIOTHl YXOIALIUX Ia30B.

131. IlpuBenutre mipuMepbl YTWIM3AUUM TEIUIOTBI C TOMOIIBIO PEKYNEPATHUBHBIX
TEII00OMEHHUKOB.

132. HapucyiiTe npuHIMIUaIbHYIO cXeMy ucnonb3oBanus THY B TremioTexHoI0rNm.

133. INosicauTe npuHIMI paboThl napokomnpeccnonHoit THY.

134. Onummre npuHmn padotel abcopoburonnon THY.

135. Ot gero 3aBucuT K03 PuIHeHT Tpanchopmaruu TerioTsl B THY?

136. [TosicHuTe MOCIEN0BAaTENILHOCTH BEIOOpA TapokoMmpeccuonnon THY.
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137. OnuiuTe NPUHIUITHAIBHYIO CXEMY HUCIIOJIb30BAHUS JIeTaHAep-TeHEPATOPHBIX arperatoB
Y U3MEHECHHUE COCTOsIHMS ra3a B h, S- nuarpamme.

138. Kak MOXHO OmpenesuTh CHHXKEHHE YACIBHOTrO pacxona TormiauBa Ha TOC 3a cuer
ucnojb3oBanus JII'A?

139. Kak ocymiecTBiIsieTcs 2JIEKTPOCHA0KEHUE TOPOIOB U KPYITHBIX AJICKTPOIIOTpeOuTenei?
140. Ha3oBuTE OCHOBHBIE IOTPEOUTEIH FIEKTPHUUECKON IHEPTUH.

141. 3auem u KakuM 00pa3oM OCYIIECTBISCTCS MPEe0Opa3oBaHUE DIICKTPUUECKONU SHEPTUH?
142. HazoBuTe yciaoBUsI IOSBICHUS aKTUBHOM U PEAaKTUBHOMN AJIEKTPUUYECKON SHEPTUH.

143. Tloyemy MOSIBJIEHHUE PEAKTUBHOM MOIIHOCTA B DJIEKTPUYECKOM CETH IPUBOIUT K
JIOTIOJTHUTEIbHBIM IOTEPSM 3JIEKTPOIHEPrun?

144. Kakue napamMeTphl 3JIEKTPUUYECKOM SHEPTUM YUUTHIBAIOTCA MPU OLICHKE €€ KayecTBa?
145. Kak ka4ecTBO AJIEKTPUUYECKON SHEPTUU CBA3AHO C SKOHOMHUEH SHEPTUU U PECYPCOB?

146. Kak paccUuTBIBarOTCS MMOTEPH JIEKTPOIHEPTUHU B TpaHChopmaTopax?

147. Kakum oOpa3oM NpH NPOU3BOACTBE 3JIEKTPOIHEPIMH YUUTHIBAETCSI HEPABHOMEPHOCTD
CYTOYHBIX U CE30HHBIX IPa(PUKOB HATPY3KHU?

148. Kak BiuseT Hanuuyue pEaKkTUBHOM COCTaBISIOLIEH 3JIEKTPO’HEPUU HA MOTEpPU IpU
aneKkTponepenayde?

149. Kak peanuzyercsi sHEProcoepekeHrue B CUCTEME IIEKTPOIpUBoIa?

150. Kakum 06pa3oM ocyiiecTBIsieTCsl SHEProcoepekeHne MpH MCIOJIb30BaHUU HACOCOB U
BEHTWJIATOPOB?

151. Kak paccuuThIBarOTCS HOTEPH JIEKTPUUECKOM SHEPTUU B JIMHUSX dJIEKTpoIiepeaadn?
152. Kak cHI>Kar0TCsl MOTEPU IEKTPOIHEPTUHU IIPH Iepexoie Ha 0oJiee BBICOKOE HAINPSKEHHE
B JIMHUSIX DJIEKTporepeaadn?

153. Kak noGuBaroTcsi MOBBIMIEHUS YHEProd((HEKTUBHOCTU IMpH Iepenadye IIEKTPUUECKON
sHepruu no nposogam JIDII u kabensim?

154. Kak cka3pIBatoTCs MOKa3aTeIl KayecTBa 3JEKTPUUYECKON SHEPruu Ha paboTe OTIEeIbHbBIX
rpynn  norpeOuteneil  (3MeKTpoABUraTeneil, CBETOBBIX HMCTOYHHKOB, 3JIEKTPOHHOIO
obopynoBanus)?

155. Kakue Meppl IPUMEHSIOT 1711 SKOHOMUH 3JIEKTPOIHEPTUU B CUCTEMAX OCBELICHMUS?

156. Kakue MeponpHusaTHs IPOBOAAT B IIEJIIX IKOHOMUU JIEKTPOIHEPTUU B TEXHOJIOTUYECKUX
nporueccax?

157. Kak 5k0OHOMUS TETJIOBOW SHEPTUH CBsI3aHA C SKOHOMMEN AJIEKTPUUYECKON SHEPTUU?

158. IosicHUTE CBSI3b MEXKIY SHEPrOAYAUTOM U SHEProcOepeKeHUEM.

159. JlaiiTe onpeneneHus MOHATHIM «IHEPTreTUYECKoe 00CIeIOBAaHUE» U «IHEPTOAYIUTY.

160. Ha3oBute BuAbl 3HEpPreTHUEcKux obOcienoBaHuil cornacHo «lIpaBuiam mnpoBeneHUs
HHEPreTUUECKUX 00CIeIOBaHNI OpraHu3aluii» U KpaTKo YKaXXHUTE UX COJepKaHue

161. HazoBure 1ienu, 3aa4u ¥ ypOBHU SHEPTrOAYNUTA.

162. Kakue paboTsl IPOBOIATCA IPU IKCIpecc-00cae1I0BaHuN?

163. Kakue paGoTsl TPOBOJATCS MPHU YTAyOJIEHHOM dHEproayaute?

164. TlosicHuTEe BO3MOXKHOCTH YCTAHOBJICHUS MPUOPUTETHOCTH OOCII€OBAaHUS MOTPeOIeHUs
T€X WM UHBIX SHEPTOPECYPCOB.

165. Tloxaxxute BO3MOYKHOCTH II€pECUETa B YCIOBHOE TOIUIMBO COCTAaBISIOLIMX TOIUIMBHO-
HHEPreTUYecKOoro OayiiaHca MpeaAnpusATHs, NPUBOAUMBIX B HaTypalbHBIX €AMHULIAX (71
INPUPOHOTO ra3a, MazyTa, TeIJIOThI, HIEKTPOIHEPTUH, CKATOTO BO3yXa).

166. 3anumuTe B 0011€M BU/IE SHEProOaIaHC MPOMBIIUIEHHOTO NPEAIPUITHS.

167. IlpuBenure NPUHUMIHAIBHYIO CXEMY CHCTEMbl BO3yXOCHAOXEHUS MPEeNNpUATHS U
MOSICHUTE HA3HAYCHHUSI €€ DJIIEMEHTOB.

168. VYkaxure OpPHEHTHPOBOYHBIE 3HAUEHUS YIEIbHBIX pPACXOJ0B 3JIEKTPOIHEPIHMM Ha
BEIpaboTKy 1000 M3 cxxaToro Bo3myxa.
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169. IlepeuncnuTe BO3MOXKHBIC  HAMpaBICHUS  DHEProcOEpeKeHUs B  CHCTEMax
BO3IyXOCHA0KCHHUS.

170. 3anumure MaTepuadbHbIi M TEIUIOBOM OalaHChl TEOPETUYECKOW KOHBEKTHUBHOM
CYLIMJIBHOM YCTAHOBKHU.

171. TlosicHute omnpeaeneHUe MapaMeTPOB BO3JAyXa (SHTANBIIHMM, BJIAroCOACpPIKAHMUS,
[apLHUaJIbHOTO JABJIEHMsI BOJISHOTO Iapa W Ap.) MO JaHHBIM HM3MEpPEHUN TeMIIepaTypbl C
MOMOIIBI0 MOKPOT'O ¥ CYyXOTI'0 TEPMOMETPOB.

172. Tlosicautre HEOOXOIUMOCTh M3MEPEHHUs TOJEeH CKOPOCTH U TEMIIEpaTyphl CYIIMIBLHOTO
areHra B LeJsIX MOBbIIEeHUS 3(G(EKTUBHOCTH HCIOIb30BAaHUS JHEPIHMH B CYIIMIBHOUN
YCTaHOBKE.

173. Tlouemy mnpuOOPHBIA YYET IHEPrOpeCcypCcOB SIBISCTCS BAKHBIM YCIOBHEM 3KOHOMHH
SHEpruu?

174. B dYeM COCTOMT pa3HUIA MEXKIYy KOMMEPYECKUM M TEXHHUYECKUM Yy4YeTaMH
SHEPropecypcoB?

175. IloueMy kpome y4eTa TEIJIOBOM YHEPIHH HYKEH y4eT KOJIMYEeCTBa TEIJIOHOCUTEN?

176. Yto Takoe pekuM OTITyCKa U MOTPeOIeHUs TEIIOBOM 3Heprun?

177. Ay yero opraHusyeTcs y3eln ydeTa TeII0BON dHepruu?

178. KakoBbl OTIMYUTEIbHBIE U OOIIKE YEPTHI yUeTa TEIIOBOU U 3JIEKTPUUECKON SHEPTUU?
179. HazoBute ocHOBHBIE (DYHKIIUU TETIOBBIYUCIUTEIS.

180. Kakue mpuOOpsI BXOAAT B COCTAB TEIIOCUETIUKOB?

181. Kakue BubI mpeoOpaszoBareinell pacxoaa MPUMEHSIOTCS B COCTaBE TEINIOCUCTYNKOB?
182. Kakue u3 npeobpas3oBaresieil pacxoja MO3BOJSIOT IPOBOAUTh U3MEPEHUs, HE CO3/1aBast
JOTIOTHUTEILHOTO THAPABIMYECKOTO COMPOTUBIIEHUS B TOTOKE TETIOHOCUTENS?

183. C kaxoil 11eJbI0 IpeayCMaTpUBAIOTCS MPSIMOJIMHEWHbBIE YYaCTKH IO YCTAHOBJICHHBIX Ha
TpyOomnpoBoax npeoOpa3oBaTeneil pacxoa v nocjiae Hux?

184. Yrto mpeacrapisieT coOOM y3en ydeTa U PerucTpaluy OTIyCKa U MOTPEOJICHHS TEII0BOM
sHepruu?

185. Kakue TpeGoBaHUs IPEABSIBISIOTCS K TETUIOCYETUUKAM ?

186. Kakue moTpebutenu TemaoThl MOTYT MCIIOJIb30BaTh IpaBHa YHPOIIEHHOIO ydera
TETIJIOBOM dHEPruu?

187.Uem paznuuaeTcss ydeT TEIUIOBOM DSHEPTMM B OTKPBITOW M 3aKpBITOM cHCTEMax
TeI10CHa0KeHus?

188. Urto Takoe rpaHunia 0a1aHCOBOI MPUHAICKHOCTH TETUIOBBIX ceTei?

TecroBble 3a1aHUd 110 JUCHUILIMHE
Bapnant Nel

1. JloJst TEXHOJIOTUYECKOTO MOTPEOICHNS TEIIOBOM SHEPTUN HA XUMUYECKUX
OPENPUATHIX OT 0OILEro roJJ0BOro TeIionoTpeOiIeHus: COCTaBseT B cpegHeM: OTBETHI:
100 %

77 %
33%
10 %

2. Ha kakoit cTaanu cO3/1aHHUsI XUMHUKO-TEXHOJIOTMYECKOTO IIPOU3BOACTBA BO3MOXKHO C
HauOOJIbIIIEH CTEMIEHBIO BIMATH HA DHEPreTHYECKUe okazaTenu ? OTBETHI:
Ha ctaguu HUP u OKP
Ha CTaJNH HAJIAIOYHBIX paboT
Ha CTaJNH MPOEKTUPOBAHUS
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Ha CTaJIluU JKCILTyaTalluu O60py,Z[OBaHI/I$I

3. Pacxon x03s1ICTBEHHO-IIUTHEBOM B CYTKH HA OJIHOTO YEJIOBEKA B CPEJHEM COCTABIISIET:
OTBeTHI:
50 n
260 n
330 n
480 i

4. Kakoii BUJ1 SHEPTHUH, UCTIOIH3YEMON B XUMHUKO-TEXHOJOTUYECKUX CUCTEMAX SIBIISICTCS
OCHOBHBIM ? OTBETEHI:
AJEKTpUYECKast
TEmI0Bas
aToMHas
XUMHYECKast

5. YTto sBiseTCS OCHOBHOM MPUYMHOM MOSBICHUS ITOOOYHBIX (BTOPUYHBIX )
SHEPropecypcoB B MPOMBIIUIEHHBIX TeXHONOTUAX ? OTBETHI:
HECOBEPIIIEHCTBO TEXHOJIOTUN C TOUKU 3pEHUS SHEPTrOMCIOIb30BaHUS
UCIIOJIb30BaHUE OPraHUYECKOI0 TOIUIMBA B KAUECTBE HCTOYHHUKA SHEPTUH
HENOJIaJAKU B paboTe TEXHOJIOTUYECKOTO 000y I0BaHUS
OLIMOOYHBIE AEUCTBUS 00CTYKMBAIOLETO NepcoHaa

6. Kakoe Beipaxkenue otpaxkaer ypaBHeHue ['toH-Ctomombl ? OTBETHI:
AS=-To-AE
T=AE/A S
Q=AE+AS
AE=-ToAS<0

7. Kakast Benmu4uHa gBIJISETCS IPEASIbHOMN AJIsl IKCEPreTUUECKOM TeIIoBOW (QyHKIMN B
IIPOLIECCE NEPEAAYM TEIUIOTHI OT UCTOYHUKA B OKPY’KAOIYIO CPENy, KOTla TeMIepaTypa
UCTOYHUKA pacteT ? OTBETHI:

100
10
1

0

8. Ilpu mpoYnx paBHBIX YCIOBHUSAX MOTEPU IKCEPTUU TIPU TEIUIONEepeaade OobIie st
cxeMbl: OTBETHI:
MIPOTUBOTOKA
+IpsMOTOKa
CMEIIIEHHOT'O TOKAa
MEPEKPECTHOTO TOKA

9. VI3 kakuX KOMIIOHEHTOB COCTOSIT I'a3000pa3HbIe MPOIYKTHI ITOJIHOTO CTOPAHHUS TOILINBA
npu ko3 unrenTe n30bITKA BO3ayxa Oobiie eTuHULBl ? OTBETHI:
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CO, Hz2, CH4, SO2, N2

CO2,H20, SO2, N2, O
CO2, CO, Hx0, H2, SO2
02,CO2,H20,C2Hs, H2

10. Dkceprerudeckuii 6amaHC CUCTEMBI WITH OTACTBLHOTO YJICMEHTA CUCTEMBI
3anuceiBaeTcs Tak: OTBETHI:
z EBx,i =X EBBIX,i + ZEHOT,i +A Ev
z EBblx,i =X EBx,i +X EHOT,i + A EV
A EV =X EBLIX,i +2 EBx,i +X EHOT,i

z EBbIX. +X EBx,i =X EHOT,i + A EV

11. Kakue 351eMeHTBl OpraHUYECKOT0 TOTUTMBA COCTABIISIIOT TOPIOYYIO €ro Maccy ?
OTBETHI:
H,O, N, S
,H, O,N, S
,A,C,0O,H,S
C,W,H,O

Zs>0

12. Kakue KOMIIOHEHTBI, coJepKaliecs B ra3000pa3HbIX IPOAYKTaX CrOpaHHsl TOIIMBA
IPEICTaBIIAI0T HaUOOIBIIYIO ONTACHOCTh KaK 3arpsi3HUTENN OKpYXKatoleil cpebl? OTBETHI:
BOJIIHOM Iap M TMOKCU] yTiiepoJia
OKCHJIbl @30Ta U OKCHUJIBI CEPBI
YIJIEBOAOPOABI
MeTHJIMEpKaITaH 1 OyTaH

13. Kakoii 351leMeHT OTCYTCTBYET B ra30TypOMHHON ycTaHOBKE ? OTBETHI:
KOMIIPECCOP
KaMmepa CropaHust
naponeperpeBareib
TOPEJIOYHOE YCTPOMCTBO

14. Yto sBisieTcsl r1aBHOM ABMKYILEH CHUIION IIUPKYISILIMKI BOJBI B SKPAaHHBIX
IIOBEPXHOCTSX HArpeBa KOTJIOB C ECTECTBEHHOM LUPKYIsiied ? OTBETHI:
pPa3HOCTh TUAPOCTATUYECKUX HAMIOPOB B MOJBEMHBIX U OIYCKHBIX TPyOax KOHTYpa
LUPKYJIAIUU
KMHETHYECKasi SHEPrus MOTOKA MUTATEIbHOW BOJBI
HaJIn4ye HUPKYIALUOHHOTO HAcoca
pa3iryyre IUIOIIA U TOMEePEYHOro CEYEHUsI MOAbEMHBIX U OIYCKHBIX TPYO KOHTYypa
LUPKYJISAUU

15. Tlo kakoii hopmyie MOKHO TIEpecUrTaTh pacxoj robdoro Tormnusa (B) Ha pacxon
ycioBHOTrO ToruuBa (Byex) ? OTBeTHI:

Byen =B QP
Bycn =B chn
Byen =B QPx

Bycn =B Qpﬂ / chn
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Bapuant No2

1. lonst OTOMUTENHHO-BEHTUIISIIHOHHOTO MMOTPEOICHHS TEIIOBOM SHEPTUH HA
XUMHUYECKHX TPEIIPUIATHSX OT OOIIEro roI0BOro TEIIONOTPEOJICHUS COCTABIISET B CPEAHEM
: OTBeTHI:

100 %
53 %
18 %
5%

2. Uto gByISIETCSI OCHOBHBIM MCTOYHHKOM NEPBUYHON SHEPTUH B MPOMBIIIIIEHHBIX
TEXHOJIOTHAX ? OTBETHI:
SJIEPHOE TOTLJTUBO
OpPraHUYECKOE TOILIUBO
U3JIy4CHHE COJTHIA
TUAPOIHEPTUS

3. D dexTuBHBIM crIOCOOOM CHUKEHHS HATPY3KH Ha Tuapochepy sBusercs : OTBETHI:
UCIIOJIb30BAaHUE apTEP3UAHCKOMN BOJIBI
U3MEHEHHE CTPYKTYPhI BOJAOTIOTPEOICHUS
MCIIOJIb30BaHNE OOOPOTHBIX CHCTEM BOJIOCHAOKCHHUS
UCIIOJIb30BaHUE OIIPECHEHHOW MOPCKOM BOJIBI

4. Kakas u3 q)OpMy.]'I CBA3bIBAsA TCIJIOBBIC ITOTOKH B BBIIIAPHOM alIiapaTre OTBCYacT
MEpBOMY 3aKOHY TCPMOANHAMHUKHU ? OTBETHI:
Qonz[ = QBBIXOL[ + QHOTepB
QBBIXOL[ = Qonu + QHOTepb
QHOTepI; = Qonz[ + QBLIXOI[

Qonn = QHOTCpL

5. Kak u3meHseTcs 3Kkceprusi BelecTBa ¢ pocToM ero TemrnepaTrypsl ? OTBETHI:
DKCEPrusl HE U3MEHAETCS
YMEHBILIAETCS
IIPU BBICOKOW TeMIepaType NpUOIMKaeTCsl K IKCEPTUU OKPYKalolel cpebl
YBEJIMUUBAETCS

6. Kaxoe u3 Boipaxkenuil 11 axcepreruueckoro KIIJ sBngercs npaBuiibHbIM ? OTBETHI:
Ne = z SBXO}la /X SBLIXO}Ia
Ne= z EBLIXO,Ha /X Eon;[a
Ne = z SBonna /Z Sonna
Ne = z Eon;[a [z EBLIXO,Ha

7. BropuuHble SHEPropeCypChl MOT'YT UCIIONIb30BaThCs: OTBETHI:
B CAMOM arperare, OTKy/1a OHU BBIXOZST
YAaCTUYHO WJIM MOJHOCTBIO JUIsl SHEPrOCHA0KEHHUS IPYTHX arperaroB
KaK B arperate, IJie OHH IOJIy4eHbl, TaK U B IPYTUX arperarax
TOJIBKO BHE IIPEJIEIIOB IPEIIPUITHS
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8. Uemy paBHaA 3KCEpTHsl JIEKTPOIHEPTUHU 3aTPAYEHHOM Ha MPUBOJI KOMITpeccopa ?
OTBETHI:
BEJIMYMHE 3aTPAYCHHOU JIEKTPOIHEPTUU
BEJIMYMHE 3aTPAYCHHOM JICKTPOIHEPTHUH 32 BEIYETOM ITOTEPH B KOMITPECCOPE
MOIIIHOCTH MPUBOJA KOMIIpeccopa
BEJIMYMHE 3aTPAYCHHOM JICKTPOIHEPTUH 32 BBIYETOM ITOTEPH B IPUBOJIC

9. Kakoil BUJl TOIJIMBA XapaKTEPU3YETCs MapaMeTPOM — BBIXOJI JIETYYUX ?
MIPUPOJHBIN ra3
MONYTHBIN He(TSIHOMU ra3
JKUJIKOE TOTLIIMBO
TBEPJ0€ TOILJIMBO

10. Kak n3meHsieTcs moTepst 3KCepruu B TEINIO0OOMEHHOM ammapaTe ¢ poCTOM pacxojia
ropsiyero
TEIUIOHOCHUTEJIS IIPU MIPOYUX PaBHBIX YCcIOBUAX 7 OTBETHI:
CHIDKAeTCs
YBEJIUYHUBACTCS
HE U3MEHSETCS
YBEJIMYHUBACTCSI, €CJIN IUIONIA/b TOBEPXHOCTHU TEIJIONEpeauy JOCTaTOYHO BEJINKA

11. Kakoe u3 IMPUBCACHHBIX Bpra)I(CHI/Iﬁ MOJKET OBITH YpaBHCHHUEM TCIJIOBOT'O OanaHca
SHEPTOTCXHOJIOTMYCCKOTO arperara, UCIOJb3YIOIICT0 OPraHnv4CcCKOC TOIMIINBO ? OTBETHI:

QpH + Q(bm.Torm. + Q(bm.B—xa = Qnonem. + ny.ra3 + QCT + QXPIM.He[[O)K. + QMCX.HeL[O)K.
QpB: Qnonem. + Qp nt Qnorepr,
Qnone3. = Qp B QpH + ny.ra3 + QCT + QXI/IM.HC,HO)K.

QHOH&BH‘ = Q(bm.Tonn. + Q(pm.B-xa + QXI/IM.HeI[O)K.

12. Kakue KOHCTpYKLUHU KOTJIOB UICTOPUUECKU OBbLIH MepBbIMU ? OTBETHI:
IPSIMOTOYHBIE
BOJIOTPYOHBIE
ra3oTpyoOHbIe
€MKOCTHOT'O TUIIa

13. Yro Takoe Hu3MIas TEIJI0Ta cropanust ToriauBa ? OTBETHI:
TETJIOTA, BBIJACIISIONIAs IPU TOPEHUH €AMHUIIBI KOJTMYECTBA TOTUIUBA MPU YCIIOBUH, YTO
cojiepalirecs: B IbIMOBBIX T'a3aX BOJISIHBIE apbl HE KOHJAEHCUPYIOTCS;
TETIJIOTA BBIJICIISIONMIASACS PU CKUTAHUH TOTIIMBA 0€3 y4eTa ero BIaKHOCTH;
TEIJIOTA BBIJIEISAIOMIASACS MPU CKUTAHUU BIAXKHOTO TOIUIMBA;
TETJIO0TBOTHASI CITOCOOHOCTH TOTUIMBA MPU KOTOPOH €I1e BO3MOKHO CaMOCTOSITEIIbHOE
rOpeHue

14. Kakoii 3IeMEHT MOXET OTCYTCTBOBATh B KOTJIax-yTunuzaropax ? OTBEThI:
Oapaban
SKOHOMa3ep
TOIIOYHAsI KaMepa M TOPEIOYHOE YCTPOHCTBO
naporeperpeBarelib



15. KakoBo 3nauenue KIIJI coBpeMEHHBIX TEIIOBBIX 3JIEKTPOCTAHIIMI OCHAIIEHHBIX
KOHICHCAIIMOHHBIMU NapOBbIMU TypOuHamMu? OTBETHI:
okouo 80 %
He Boie 40 %
He BbIe 20 %
okoJ10 60 %

Bapuant Ne3

1. I'maBHBIM 3arpsizHUTENEM BO3ayXxa B Poccuu aBisiercs : OTBETHI:
YyepHasi MeTaJuTyprus
XUMHUYECKas MPOMBIIIJICHHOCTh
ABTOMOOWJIbHBIN TPAaHCIOPT
TEIIJIOBBIC AJICKTPOCTAHITIH

2. BennunHa noreHnuana sHeprocoepexenus B Poccuu cocrasinser B % ot
BHYTpPEHHET0 3HepronorpednaeHus: OTBeThI:
10 %
30 %
50 %
80 %
90 %

3. Bropuunsle sHepretuueckue pecypcesl (BOP) moryT ObiTh: OTBETSHI:
Troprouune, TCIJI0BbIC, U30BITOYHOTO JaBJICHUS
THJIPABINYECKUE
aTMocdepHbie
HHEPreTHYECKue

4, Z[OJ'ISI TEIIOBOM OHCPIUU Ha XO03SHCTBEHHO-OBITOBOE rops4dece BO)IOCH8.6)K6HI/I6 Ha

21

XUMHYCCKUX MPEATIPUATUAX OT O6HI€F0 roaoBOro TGHHOHOTPG6J'ICHI/I$I COCTAaBJISICT B CPEAHEM

: OTBeTHI:
100 %

53 %

18 %

5%

5. OT Kakux mapaMeTpoB 3aBUCUT TEPMUYECKAsK SKCEPTUsl BEIIECTBA C TOCTOSTHHOM
Temneparypoil ? OTBeThI:
OT TEMIIEPATYPbI OKPYKAOIIEH Cpebl
OT KOMIIOHEHTHOT'O COCTaBa OKPYKAIOLICH Cpebl
oT ()a30BOr0 COCTOSTHUS M HaIN4Us (Ha30BbIX MIEPEXO/I0B B OKPYXKAIOILIEH cpefie
OT TEIUIOEMKOCTH BEILECTBA OKPYKAIOLIEN CPEIbI

6. PaBHOBecHbIe (0OpaTHMBbIE) MPOIIECCHI Mepeau TeIia OT OJHOTO BEIIeCTBA
npyroMmy: OTBETHI:
IPOTEKAIOT B amapaTax ¢ MHTCHCU(HUIIMPOBAHHBIM TETIJIO00MEHOM
MIPOTEKAIOT MPH TEMIIepaTypax OJU3KUX K TEMIEpaType OKpYKaroIIel cpeibl
MPOTEKAIOT MPU NOCTOSHHON TEMIIEpaType OJHOTO U3 TETIOHOCUTENIEH
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SABJIAKOTCSA HaquOﬁ a6CTpaKHHeﬁ U B TCXHHYCCKHX YCTpOfICTBaX HC BCTPCUAKOTCA

7. B cMecuTeNnpHBIX TEMIO0OMEHHUKAX NOTEPU IKCEPrUU MUHUMaNbHbI: OTBETHI:
KOI'Zla PacXo/ibl CMEUIMBAIOUINXCS TEIUIOHOCUTENEH paBHBI
KOTJa TeIUIOEMKOCTH CMEIINBAOLINXCS TEMJIOHOCUTEIEH paBHbI
KOI'Zla PacXo/ibl CMEUIMBAOLINXCS TEIUIOHOCUTENEH 00paTHO IPONOPLIMOHATIBHBI X
TemIeparypam
KOI'Zla PacXo/l XOJIOJHOTO TEIUIOHOCUTENS! MHMHHUMAJEH

8. Ilorepu skcepruu B TEIIOOOMEHHOM arapare TeM 0osblie, 4eM : OTBeThI:
00JIbI1IE TEIIOEMKOCTh TEIJIOHOCUTENEN
0oJbIIIe TEeMIIEpaTypa TOPSUYero TeIIOHOCUTENS
0o0JbIIIE Pa3HOCTH TEMIIEPATYP TEIIOHOCUTENEH
00JIbIIIE IOTHOCTD TEIUIOBOTO MOTOKA

9. HpI/I HU3MCHCHUH TEMIICPATYPhI BEIIECCTBA OT To a0 T u mocTosHHOM AJaBJICHHUU €TI0
yacibHad (1)H3quCKaﬂ OKCEPrusd U3MCHACTCA Ha BCIIMYUHY: OTBETHL:
Al:=l;—lw=A S[T-ToInT/To]
Al:=C,[AS=TInT/T]
Al:=Cp[To-TInNT/T]
Al:=C,[(T-To)-Toln T/ To]

10. Kakoe cBOWCTBO TOIUIMBA 3aBUCUT OT BbIX0J1a JIeTyuux ? OTBETHI:
CHOCOOHOCTh TOIUIMBA K 32KUTAHUIO U CTAOUIIBHOMY TOPEHUIO
TeMIepaTypa TOPeHHs
TEIUI0Ta CTOPaHUs
CIIOCOOHOCTH MOJTYYEHUS 1IJIaKa B )KUJIKOM COCTOSTHUHI

11. Tlpu kakux ycaoBHSIX BO3MOXKHO TOpPEHHE Ta3000pa3HOro Torusa ? OTBETHI:
K03 PULIMEHT N30BITKA BO3/1yXa IOJIKEH ObITh OOJIbINE €IUHULIBI;
KOHIIGHTPAllUsl TOIUIMBA B BO3[yX€ JOJDKHA OBITH BBIINIE HWKHETO KOHIIEHTPAIMOHHOTO
npefena M HU)KE BEPXHEro KOHIIEHTPALMOHHOIO IMpeene, a TeMIeparypa TOIUIMBHO-
BO3YIIHOW CMECH JOJDKHA OBITh BBIIIIE TEMIIEPATypPhl CAMOBOCIIIAMEHEHUST;
TEII0TA CrOPaHKs TOIIMBA He J0IKHA 6BITh MeHbIre 1 MJ[x/M3;
TEIIOTA COPaHHUs TOIIMBA He J0IKHA OBITh MeHbIIe 57 MJTx/m®

12. Yo Takoe BbICIIAs TEMJIOTA CropaHus ToruBa ? OTBETHI:
TEIUI0Ta CropaHus npu kodpduireHTe n30bITKa BO3JyXa paBHOM €/IMHULIE;
TEIUIOTa BKJIIOYAIOIIasi HE TOJIBKO TETJIOTBOPHYIO CLIOCOOHOCTh €IMHHIIBI KOJTMYECTBA
TOIIMBA, HO U TEIIOTY MOJHOW KOHAEHCAIIUN BOASHBIX MApPOB, COJIEPKAIINXCS B TBIMOBBIX
rasax;
TEIUI0Ta CropaHus npu kodpduureHTe U30bITKa BO3ayXa 00JbIIE €TUHUIIBL;
TEIUIOTa CTOPaHus TOIIMBA B CPEJIE KUCIOpOaa

13. B xakoM 35ieMeHTe KOTiia epefaeTcs HaubOobliee KOINYeCTBO Teria OT
MPOAYKTOB cropanusi Toraupa? OTBETHI:
B OapabaHe KoTiIa
B SKOHOMam3epe
B BO3/yXOIIOJ0IpPEBATEIE
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B OKPAaHHBIX ITOBEPXHOCTAX

14. TypOuHoOIi Ha3bIBACTCS JIONIATOYHBINA JBUTATENH, B KOTOPOM: OTBETHI:
KUHETHYECKasi SHEPTHsI CTpyH pabouero Tena mpeodpa3yercss B MEXaHUYECKYIO SHEPTHIO
BpallleHUs POTOpa;
pabouee Teso HarpeBaeTcs;

BbIpabaThIBAETCs MIEPErpeThlil BOASHON nap;
CKMraeTcsi ra3000pa3Hoe TOIUIUBO

15. Kak cooTHOCSTCSI M@Ky COO0M TEMIEpaTyphl Mapa U KOTIOBOW BOJBI B BEPXHEM
Oapabane kotia ? OTBETHI:

TEeMIIepaTypa apa BbIIIE TEMIIEPATYPbI BOIBI

TEeMIIepaTypa BOJbI BBIILIE TEMIIEPATYpHI I1apa

TEMIIEpaTyphbl OJUHAKOBBI

TEeMIIepaTypa Mapa HUXKe TEMIEPATYPhI BOJbI HA BEJIMYNHY JETPECCUH

Bapuant Ne4

1. CyTb 3HEProTeXHOJIOrMYECKUX CXEM IPOU3BOJCTBA MPOAYKIUU COCTOUT: OTBETHI:
B COBMECTHOM IPOU3BOJICTBE IPOJYKTOB U SHEPTUU
B CHI)KEHUH 3aTpaT SHEPruu
B UCKJIFOUEHUH NOTPEOJIEHUS SHEPTHH OT BHEIIHUX HCTOYHUKOB
B pecypcocOepexeHun

2. Bona u BoASIHOM Hap Kak rperoline TeIOHOCUTENH UCIIONIb3YIOTCS OOBIYHO MpU
Temmneparypax He Boime 180 °C uro 06ycrnoBneno: OTBeTHI:
OTCYTCTBHEM HEOOXOJUMOCTH B 0oJiee BBICOKHX TeMIlepaTypax
HeperpeBoM MpoayKTa MpH 0ojiee BEICOKUX TeMIIepaTypax
NeperpeBoM NpoAyKTa MpH 0oJiee BEICOKUX TeMIepaTypax
HEBO3MOKHOCTBIO MTOJTYYUTh BOAY U Iap ¢ 6ojiee BHICOKOM TeMmepaTypoil
HEO0OXOMMOCTBIO YCTPOICTBA MACCUBHBIX U TSDKEJIBIX TETNIOOOMEHHUKOB

3. Bo ckoJbKO pa3 3KOHOMHYECKH BBITOJHEE CHUKATh 3HEPro3aTpaTHOCTh IPOU3BOJICTBA
10 OTHOILIEHMIO K CO3/IaHUIO0 HOBBIX UICTOYHHUKOB 3Hepruu ? OTBETHI:
10 2-X pa3
B 3-5 pa3
B 5-7 pa3
B 7-9 pa3

4. C noMoI1IbI0 KaKoro rnapamerpa B TEpMOJIMHAMUYECKOM aHaJIN3€ OLIEHUBAETCS
"kauecTBO" TeTI0OBOM SHEprun? OTBETHI:
TEIJIOBOM MOTOK
YAEIBbHBIN TEIIOBOM IMOTOK
Kod(puImeHT TeroooMeHa
IKCEprus

5. Ilpn n3menenuu nasienus rasa ot Po 1o P ero ynenbHas MmexaHudeckas SKCeprust
U3MEHAETCS Ha BeNMYuHY: OTBETHI:
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Alpzlp_lp(): Cp ToInP/PO
Al,= R ToInP/P,
Al,= RASInP/P,

6. I'pynma TeroBbIX BTOPUYHBIX dHEpreTudeckux pecypcoB (BOP) conepxut : OTBETHI:
¢du3nUecKoe TEIIo TEXHOJIOTHYECKOH OCHOBHOM 1 TOOOYHOM MPOIYKIINH, a TAKXKE
BCIIOMOT'aTEJIbHBIX IOTOKOB, YYaCTBYIOIIHUX B TEXHOJIOTHH ;

XUMHUYECKYIO SHEPTUIO TOPIOYHUX OTXOJ0B IPOU3BOJICTBA;
MOTEHUMAIBHYIO SHEPTUIO JTABJICHUS BBIXOSIINUX TOTOKOB;
KMHETUYECKYIO SHEPIUIO BBIXOSIIMX T'a30BbIX CTPYH

7. Tlotepu skcepruu B TEIIOOOMEHHOM annapare TeM MeHblie, yeM: OTBeThI:
MEHbIIIE TeMIIepaTypa X0JIO0AHOTO TEIIOHOCUTES
MEHBIIIE JI01A/b IOBEPXHOCTH TEIUIONEpEIaun
+MeHbIlIe Pa3HOCTh TEMIIEPATyp TEINIOHOCUTENEN
MEHBIIIE TEMI0EMKOCTh TOPSUYEro TEMIOHOCUTEIS

8. Uemy paBHO YHMCIIEHHOE 3HAUEHUE YEIbHOMN 3KCEpruH OKPYXKaroLIe cpeibl, UMEroIen
temmepatypy mmoc 20 °C: OTBeTsI:
20 JIx/kr
20 KIIx/kr
0 Jx/kr
84 KJIx/xr

9. Yto onpenensier BeanurHa KodphuimeHTa n30bITKa BO3AyXa MPH CKUTAHUU TOTLITUBA ?
OTBETHL:
OTHOILIEHHUE KOJMYECTBA BO3/yXa K KOJMYECTBY TOILJIMBA MMOJAaBAEMBIX B TOIIKY;
OTHOIIIEHHE KOJMYECTBA BO3/IyXa HA BXOJI€ B TOIKY K KOJIMYECTBY IIPOYKTOB CrOpaHUs Ha
BBIXOJI€ M3 TOIIKH;
OTHOIIIEHHE KOJMYECTBA 110/1aBa€MOT0 B TOIIKY BO3/yXa K TEOPETUUECKH HEOOXOIUMOMY T10
peakLMsIM TOPEHUS;
OTHOIIIEHHUS KOJIMYECTBA BO3/yXa HEOOXOIUMOTO IO CTEXUOMETPHH PEAKITUH K
JEMCTBUTENIBHO 110/1aBA€MOMY B TOIIKY

10. TepmomHaMuyeckyto 3¢ (HEeKTUBHOCTh MPOLIECCOB TEIJIO- K MacCooOMeHa
1esiecoo0pa3Ho MOBBIIATH 3a c4eT: OTBETHI:
yBeJIMYEHHUS KOOPPHUIIMEHTOB TEIUIONepeaul U Maccomepeaadu
YBEIUYEHUS IBUXKYIIeH cuiibl iporieccoB (AT u Ay )
MOHM)KEHUS THIPABINYECKOTO COMIPOTUBIICHHUS IBUKEHHUIO TEINIOHOCUTENIEN
YMEHBILEHUS U0 KOHTAKTa B3aUMO/IEHCTBYIOIINX IIOTOKOB

11. Yemy paBHa TEIUIOTa CTOPAHUs YCIOBHOTO ToruBa? OTBETHI:
10 MIx/xr
100 MJTx/kr
159,78 MJIx/kr
29,35 MJIx/kr

12. CkopocTh ropeHus KHUIKOT0 TOITUBA onpezaensercs: OTBEThI:
CKOPOCTBIO €r0 UCHapeHus
BEJIMYMHOM TEIJIOThI CrOpaHus



TEOPETUUYECKOIN TEMITEPATYPOil TOPEHUS
K023 punreHTOoM H30bITKAa BO3AyXa

13. Ha TemiosnexkTpoLeHTpalisiX yCTaHABIUBAIOTCA MapoBbie TYpOUHbI: OTBETHI:
KOHJICHCAIIUOHHOTO TUTIa
C TMPOU3BOJIBHBIM YHCIOM 00OPOTOB Bajia
C MPOTHBO/IaBJICHUEM
C peryJaupyemMbIM, IEPEMEHHBIM YUCIIOM 000OpPOTOB Baja
14. Yro siBnsieTcs paboynuM TeI0oM B ra3oBoi TypOune? OTBETHI:
BOJIIHOM map
MPOJYKTHI CTOPaHUS TOIINBA
BO3/yX
MNPUPOIHBIN Ta3

15. Kakoif a1meMeHT OTCYTCTBYET B BOJOTPEHHBIX KOTiax ? OTBETHI:
BO3/IyXOIIOJ0IPEBATEIH
3KOHOMaMn3ep
SKpaHHbIE IOBEPXHOCTHU
naponeperpeBareib

Bonpocsl 1uist 3auera

OHepreTUYecKre pecypehl U UX MCII0JIb30BaHHE.

AKTYaJTbHOCTh M TTOTEHIIHAJ SHEPTrOoCcOEPEIKEHUS B CTPAHE.

PecypcocOepesxenue B cepe MaTepruaibHOro MPOU3BOJICTBA.

B3anMoCBs3b TEXHOJIOTHYECKHUX, SJHEPTETHUECKUX M SKOJIOTUIECKHUX aCTIEKTOB B

IPOMBIIIJICHHBIX TEXHOJIOTHSX.

Hcronp30BaHue TEIUIOBOW YHEPTUHU B HE(DTETa30BbIX TEXHOIOTHSX.

6. OcCHOBHBIE HalpaBJIEHUs SHEPro- U pecypcocOepekeHHsl B He(Tera3oBbIxX

TEXHOJIOTHUSIX.

I[TepBbIii 3aKOH TEPMOAMHAMUKU. DHEPreTHUecKuil OanaHc.

Bropoii 3akoH TepMoanHaMuku. OOpaTuMble 1 HEOOPATHMBIE MTPOLIECCHI.

9. DOkceprus. Dkcepreruyeckas Termionas GyHkuus. Y pasaenue ['ton- CTonomsl.
Oxceprernueckuii KIT/.

10. Bunbl okceprum U UX pacuer.

11. DkcepreTuueckuii 6ananc. JluarpaMmMbl IOTOKOB SHEPTUU M SKCEPTUH.

12. TorumBo: €ro BUIBI; OCHOBHBIC XapaKTEPUCTHKH.

13. TenoTa cropaHus TOIUIMBA U €€ pacyerT.

14. MatepuanbHbIii OallaHC IpoIecca FOPeHHs TOIUIUBA.

15. MexaHu3M ropeHus ra3oBoro TOIJIMBA.

16. OcoOEHHOCTH CIKUTAHUS JKUAKOTO U TBEPIOTO TOTUTHBA U T'a30(ha3HbIX OTXO/IOB.

17. ®opcyHKH JUTst CKUTAHUS KHUJIKOTO TOITUBA.

18. Tonku amst CKUTAHUS TBEPIOTO TOTLIIHBA.

19. PacueTsl npoiieccoB ropeHus TOIUIUBA.

20. I'opernku 1 TOTTOYHBIEC YCTPOMCTBA ISl CKUTAHUS Ta30BOTO TOIUTMBA U Ta30(a3HbIX
OTXOJIOB.

21. TTapo- u TerIoreHepaTophl.

22. IIpornecchl, mpoTeKaroIue B KOTI0arperare.

23. TerunoBoit 6amanc u KI1JI koTinoarperara. OnpeneneHue pacxoja TOIJIMBA Ha

KOTJIOarperar.

o hrowbdE

o N
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24. TlaporeHnepatopsl, padoTaroIIKe Ha BOJIE.

25. TTaporeneparopsl, paboTaroliye Ha BEICOKOTEMIIEPATYPHBIX OPTaHHYECKUX
TETUIOHOCHUTEJISIX.

26. TeroreHepaTopsl, pabOTAIONINE HA BEICOKOTEMIICPATYPHBIX KHIKHX
TETUIOHOCHUTEJISIX.

27. KoTnbl yTUIN3aTOPhl: KOHCTPYKIIMU U paboTa.

28. I1apoBbie TypOUHBI.

29. I'a3oBbIEC TypOUHBIL.

30. DHepProTexXHOIOTUYECKHIA IPUHITUIT OPTaHU3aIUHU TPOMBIIUICHHBIX TEXHOJIOTHYECKUX
IPOIIECCOB.

31. DKcepreTH4ecKuil aHaIu3 MPOLIECCOB CHKATHS Ta30B.

32. DKcepreTHYecKuil aHAITU3 TIPOIIECCOB PACIIPCHHUSI Ta30B.

33. AHaJIM3 U TEPMOJMHAMUYECKAsT OTITUMH3AIIHS] TPOMBIILICHHBIX
TETUIOTEXHOJIOTUYECKUX CUCTEM.

34. AHanu3 U TePMOJMHAMUYECKAsl OITUMU3AIHS He()TEra30BbIX TEXHOJIOTUICCKUX
CHCTEM.

35. BropuuHble SHEpreTHYECKHE Pecypchl B HE(PTEra3oBbIX TEXHOJIOTHSIX.

36. Mcnonp30BaHNE HU3KOTEMITEPATYPHBIX BTOPUYHBIX YHEPTOPECYPCOB.

37. DHEeProTexHOIOrnYeCKOe KOMOMHUPOBAHUE B IPOMBIIIUICHHBIX TEXHOJIOTHUSIX.

38. HopmupoBaHue pacXxoJ0BaHHs SHEPTOPECYPCOB B MPOMBIIUICHHBIX TEXHOJIOTHSIX.

39. TpaHCHIOPTHBIE CUCTEMBI IS TA30BOTO OPraHMYECKOTO TOILIMBA.

40. TpancopTHBIC CUCTEMBI JIJIT HEPTH U KUIKOTO OPraHMIECKOTrO TOILTUBA.

14. Oopa3oBaTeibHbIE TEXHOJIOTHH

B pamkax y4eOHOTO Kypca MpeayCMOTPEHO UYTEHHE MPOOJEMHBIX JICKIHH 0 TeMe
«Buapl u cnocoObl MoNTydeHus, PeoOdpa3oBaHUs U UCTIONBb30BaHus sHepruny». He menee 20%
JEKIMA TI0 BCEM TEeMaM YHUTAIOTCA C TMPUMEHEHHWEM MYJIbTUMEIUUHBIX TEXHOIOTHH.
[IpoBeneHne MNPakTUKYMOB C Pa30OpPOM KOHKPETHBIX CHUTyallui MO TeMe «YTpaBleHHE
SHEPrOCHA0KCHHEM W JHEPronoTpedeHHeM Ha TPOMBIIUICHHOM NPEINpusITHH». Takue
3aHSTHSI, B COYETAHUU C BHEAYTUTOPHOM COMOCTOSTENBHOM pabOTOM, JOMKHBI (POPMUPOBATH
Y pa3BUBATh MPOPECCHOHATHHBIC HABBIKK 00YJArOIIETOCS.

Jlis MoCTHKEHUs TJIAHUPYEMBIX Pe3yIbTaTOB OOYYEHUS HCIONB3YIOTCS pa3lnyHbIe
00pa3oBaTelbHBIC TEXHOJIOTHH, B TOM YHCIIC:

— uH(OPMAIIMOHHO-PA3BUBAOIINE TEXHOJOTUH, HANpaBlIeHHbIE Ha (HOpPMUPOBAHHE
CUCTEMBI 3HaHUH, 3aTIOMUHAHNE U CBOOOIHOE ONIEPUPOBAHIE UMHU.

Hcnonmb3yeTcss  JIEKIMOHHO-CEMHHAPCKAW ~ METOJI, CaMOCTOSITCIIbHOE — H3YYCHHE
JTUTEepaTyphl, TPUMEHEHNE HOBBIX HH()DOPMAIMOHHBIX TEXHOJIOTUW IJII CaMOCTOSTEILHOTO
TIOTIOJTHCHHST 3HAHWM, BKIIOYAs WCIIOIB30BAHUE TEXHHUYSCKUX M JJICKTPOHHBIX CPEICTB
uHpOpMaINH;

— JIMYHOCTHO-OPUEHTUPOBAHHBIC TEXHOJIOTHH OOyUYeHHs, OOCCIICUHBAIOIINE B XOJIC
yueOHOro mporecca ydeT pa3inuHbIX CIMOCOOHOCTEH 00ydaeMbIX, CO3/IaHHE HEOOXOTUMBIX
YCIIOBUH JJI Pa3BUTHS WX HHJINBUIYaTbHBIX CIIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JIMIHOCTH
B yueOHOM mporiecce. JINYHOCTHO-OPHUEHTUPOBAHHBIE TEXHOJIOTUU O0YUCHHsS Pealu3yIOTCs B
pe3ysibTaTe WHANBUAYATBHOTO OOIICHHUS MPENOoIaBaTeNsl U CTyICHTa MIPH IKCIIPECC - OMpoce,
IpU BBHIMOJHEHUH JOMAIIHUX HWHIWBUIYaJIbHBIX 3a/laHUd, PEIICHWH 3a7ay TOBBINICHHOU
CIIOXHOCTH, Ha €XKCHEICTTbHBIX KOHCYJIbTAIIUSX.

[Ipu opranuzanuu y4eOHBIX 3aHSATUN HCIONB3YIOTCS AKTUBHBIE U WHTEPAKTHBHBIC
MeTOIbl 00y4YeHUS: quanor, oecena, paboTa B KOMaH/IE.
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BHreaynuropHas camocrosTenbHas padoTa CTyI€HTOB IIPOBOAUTCS € UCIOIb30BAHUEM
pecypcoB cety IHTEpHET U JIOKAJIBHBIX CETEBBIX PECYPCOB UHCTUTYTA.

15. IlepeyeHb Y4eOHO-METOAMYECKOr0 oOOecredeHUsl Jasi O0O0y4darouuxcs Io
AUCIHHUIJIMHE

15.1. OcHoBHas nuTepaTypa

1. Ky3nenoa U.B. DHeprocOepexenne B TEIIOYHEPTETUKE M TEIUIOTEXHOIOTUAX | yueOHOe
nocobue / Kysnenosa U.B., I'mnemytaunoB M.M.. — Ka3zanp : KazaHnckuii HaliMoHaIbHBINA
MCCIIEIOBATEIbCKUI TeXHOJNIOTHYecKuid yHuBepeuret, 2017. — 125 ¢. — ISBN 978-5-7882-
2125-0. — TekcT : 2neKTpoHHBIN // DnekTpoHHO-OubMoreunas cucrema [IPR BOOKS :
[caiiT]. — URL: https://www.iprbookshop.ru/79603.html.

2. bynaroB U.C. Ilunu-TexHomnorus. DHeprocOepexeHne B MpoMbIIUIeHHOCTH / bynatos
N.C.. — Canxkr-IlerepOypr : Ctpara, 2018. — 143 ¢. — ISBN 978-586983-113-2. — Tekcr :
JNEeKTPOHHBIA // DnekrpoHHO-Oubmmoreunas cuctema [PR BOOKS : [caiitr]. — URL:
https://www.iprbookshop.ru/88777.html.

3. IleweneroB lO.fl. Pacyer ¢Qu3myeckux CBOWCTB, TEIJIOOOMEHa M TUAPABIUYECKOTO
COIIPOTHBIICHUSI TA30BBIX M JKUJAKHX TeIUIOHOCUTeNei: YueOHoe mocobue.- CapaTos:
Cap.roc.texn.yn-1, 2011.-116 c.

15.2. lononHurtenpHas IuTepaTypa

4. I'apsieB A.b., SIxoBnes 1.B. YTunuszanus TeIoTsl BTOPUYHBIX YHEPIETUUYECKUX PECYPCOB
B KOHJICHCAIIMOHHBIX TEIIOOOMEHHMKAX: y4. mocodue.-M.: M3garensckuit nom MOU, 2010.-
120 c.

5.  DHeprocOepekeHHE M  DJHEPreTUYECKH  MEHEDKMEHT: ydeOHoe rmocooue /
A.A. Aunpuxuesckuii, B.M.Bononun.- Mu.: Berm.iik., 2005.-294 c.

6. Ilomonckuit B.M., TpyrneBa M.C. DueprocOepexxkenue: yd. mocoodue.-M.: U3a-Bo
Acconmanuu cTpouT.By308B, 2005. — 160 c.

7. Kniumona I'.H. DHeprocbepexenre Ha MPOMBIIUIEHHBIX MPEANPUATHIX | ydeOHoe mocodue
/ KmumoBa I''H.. — Tomck : Tomckuii nonutexuuueckuii yausepcutet, 2014. — 180 ¢. —
ISBN 978-5-4387-0380-8. — TekcT : 2eKTpOHHBIN // DIEKTPOHHO-OMOIMOTEYHAS CHCTEMA
IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/34743.html.

15.3. IIporpammHoe obecnieuenue u HTepHeT-pecypcehbl
http://www.chem.msu.su/cgi-bin/tkv.pl.

http://www.twirpx.com.
http://www.sciteclibrary.ru/.

16. MarepuaJibHO-TeXHHYECKOE o0ecrieyeHune

YueOHast ayaiuTOpUs AJ1s NPOBe/leHUs 3aHATHH JIEKIMOHHOI0 THIIA

YKOMIIJIEKTOBaHA CIEUUAIM3UPOBAHHON MeOenbl0 M TEeXHUYECKHMMHU CpEeACTBAMHU
oOyuenusi: 12 crtonoB, 24 cryna; pabodee MeCTO MpENojaBaress; AOCKa JJIs HaIUCaHUS
¢nomacrepom; mnpoekrop BENQ 631, pynoHHBIH NPOEKUMOHHBIA 53KpaH, HOYTOYK ¢
MOJAKIIIOYEHUEM K CEeTH C BbIXoJoM B MHTepHeT u JocTynoM B HUHGOPMAIMOHHO-
obpazoBarensuyo cpeny ITU (¢punman) CI'TY umenu [arapuna 10.A., yaeOHO-HArISIIHBIE


http://www.chem.msu.su/сgi-bin/tkv.pl
http://www.twirpx.com/
http://www.sciteclibrary.ru/
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nocobusi, oOecneurBaIIMe TeMaTHYEeCKHe WUIIOCTpaluu 1o paboyeil mporpamme
JTUCIUTUTAHBI

ITporpammuoe obecneuenue: Microsoft Windows 7, Microsoft Office 2010 (Word,
Excel, PowerPoint), GoogleChrome.

YueOHas ayIuTOPHUs IS MPOBeIeHHs 3aHATHI MPAKTHYECKOr0 THIIA, TEKYIIEro
KOHTPOJIA M TNPOMEXYTOYHON arrecTallid, TPyNNOBbIX ¥ HHIMBUAYAJIbHBIX
KOHCYJIbTAUUMI

YKOMIUIEKTOBaHA CIELUAIN3UPOBAHHON MeOenbl0 M TEeXHUYECKUMHU CpelCTBaMU
obOyuenusi: 12 cronos, 24 cryna; pabodyee MeCTO MpemojaBaTelis; JAOCKa s HaHCAHUS
dbnaomactepom; mnpoektrop BENQ 631, pynoHHBIH NPOEKIIMOHHBIA JKpaH, HOYTOYK C
MOJKIIIOYEHHEM B CETh C BBIXOJOM B MHTEpHET M JOCTYNIOM B HWH(OPMAIMOHHO-
obpazoBarensuyio cpeny ITU (dunman) CI'TY umenu 'arapuna 10.A., yueOHO-HarIsAHbIE
mocoOusi, OOECNeUnBAOIINE TEMAaTHYCCKHE WUTFOCTPAllMd 10 paboyeil mporpamme
JUCIUTLTAHBI

ITporpammuoe obecneuenue: Microsoft Windows 7, Microsoft Office 2010 (Word,
Excel, PowerPoint), GoogleChrome.

PaGouyro mporpammy cocTaBHil e (FO.41. [Teueneron)
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17. lonosiHeHUs1 M ©3MEeHeHHsI B padoueii mporpamme

PaGouas nporpamma nepecMoTpeHa Ha 3aceJlaHuu Kadeapbl
« » 20 roza, mpoTokosa Ne

3aB. kadeapoii / /

BreceHnHbie n3MEHEHHUS YTBCPIKACHBI Ha 3aCCAaHUN
YMKH
« » 20 ropma, npotokos Ne

[Ipencenarens YMKH / /




