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1. llesv m 3ajaUu JUCIMIIJIMHBI

OcHoBHass peab Kypca: B pesynbrate ocBoeHHs JucLMIUIMHBL «IlaporasoBbie
SHEepProyCTaHOBKW» MarvCTPaHT MpUOOpeTaeT 3HaHWS, YMEHUS U HaBBIKUA TI0 IKCIUTyaTalud U
00CTy)KMBaHWIO YCTaHOBOK M 00OpYJOBaHWsS COBPEMEHHOTO TPOW3BO/CTBA /I€KTPUUECKOW U
TeTJIOBOM SHEPTUM C BBICOKOM 3(PPeKTUBHOCTLIO, BBLITIOJHEHHEM TpeOOBAaHWN  3allUThI
OKpY’Karollleld cpefibl M TpaBW 0e30MacHOCTH TIPOM3BO/CTBA; HAYYHO-MCC/Ie/J0BAaTeTbCKON U
TIPOEKTHO-KOHCTPYKTOPCKOM /IeATeIbHOCTH B 00/1aCTU COBPeMEeHHBIX TeXHOJIOTU TTPOU3BO/ICTBA
3/1eKTPUYECKOU Y TeIJIOBOU SHEPrUu.

3aiauu u3yuyeHus Kypca:
- IproOpeTeHKe CTyeHTaMy HeoOXOIUMBIX 3HAHWH O TIPUHLMMAX pabotel I'TY;
T0J/1yueHNs] HaBbIKOB pellleHHs TeOpPeTUUYeCKUX 3a/au o Orpe/ie/IeHUI0 TepMO/JUHaMUUeCKUX
rapametpos ['TY;
- OBJIaZIeHre HaBbIKaMH KOHTPOJISi OCHOBHBIX TTapaMeTPOB U PeXXUMOB paboThI arperara;
- (hopmMHpoBaHUe HaBBIKOB ONTUMAILHOTO U PALIMOHAILHOTO UCTIOh30BaHUSI COBPEMEHHbBIX
TeXHOJIOTU;
-IpYMeHeHue MOoTyYeHHbIX 3HaHUM, HaBBIKOB U YMEeHU B Moc/ieytoiiieii mpodeccroHaIbHOMU
J1esITeIbHOCTH.

2. MecTo AMCOMIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

YuebHast auciuruiiHa «Ilapora3oBble HEPrOyCTaHOBKW» OTHOCHUTCS K 00si3aTe/bHOU
yactd gucuuriiH - OIl  HampaBieHusi MOATOTOBKH 13.04.01 «TemnnosHepreTuka |
TeTUIOTEXHUKa» Y MpelyCMOTPEeHa [i/isi U3y4yeHus: B 4 cemecTpe Kypca, 6a3upyeTcss Ha 3HaHUM
00ITIeTeXHUUECKUX U CIel[Ha/bHbIX JUCHUIUIMH: CoBpeMeHHbIe TPOO/IeMbl TeIIO9HEePTeTHKH,
TEIVIOTEXHUKU U TeIUIOTEeXHOJOrui, VIHHOBal[MOHHbIE  TEXHOJIOTUA  TIPOU3BOACTBA
3/IEKTPUUECKOM U TeIyIoBOM SHepruu. I[IpoGsieMbl 3HEpro- W pecypcocOepekeHUs] B
TeTUIO3HEPTeTUKe, TETUIOTEXHUKE M TeIJIOTEXHOJIOTHsX, TeroMaccooOMeHHbIe MPOLIEeCChl U
obopy/loBaHHe YHEpPreTUKH, MeTOZbl pacueTa TerioMacCOOOMeHHBIX IpoljeccoB, VIcrbiTaHMe,
HaslaZika ¥ Ha/Ie&XKHOCTD TeTVI0O3HEPreTUYeCKOro 000pyI0BaHUs.

3. l'[epequb IVIdAHUPYEMBIX pe3y/ibTaTOB 06y‘—IEHI/IH no JMCIMIIJINHEe, COOTHEeCeHHBIX C

HHAUKATOPAMHU JOCTH)XXEHHUSA KOMHETEHI.[PIFI

Tabmmma 1
I1nanupyemble pe3y/ibTaThl
Kojg mo ®I'0OC NuaukaTopsl AOCTHKEHUS 00yueHHsA MO JUCHUILTHHE
(3YB)
ITpodeccuonaibHbIE

IMIK-2 CnocobHocts K | [TK-2.1. AHamu3upyet 3HaTh:
pa3pa60TKe I/IHCl)OpMaLlI/II-O 10 HOBEUILLIUM B - THUIIBI KOM6I/IHI/IpOBaHHbIX raso-
MEPOTIPUSITUN 1O | MUpOBOM MaciuTate YU TapoTypOUHHBIX yCTaHOBOK
COBEpILIeHCTBOBAHHIO pa3paBoTKaM TeXHOJOTHiA I Bpra(iOTKI/I BHGT(TPI/I‘IECKOI/I
TEXHONIOTHH TpUMeHsIeMbIX Ha JaHHOM M TRILIOBOM SHEPTHHL,
TIPOM3BO/ICTBA; - 0COOEHHOCTH pabouero
o6ecreyeHmIo NPEANPUATAM 1 TIPE//IaraeT mpolecca B APOrasoBbIX
6ecriepe6oiiHOit paGoTsl, FOTOBBIE PeLleHNs 10 X HEProyCTaHOBKax pas/InYHbIX
NPaBHTBHO BHe/IpeHHI0; cxem Anst Bblpa60TK1:1
9KCIUTyaTaljid, PeMOHTa [TK-2.2. BripabaTbiBaeT riaH SJIEKTpU4eCKOn U TeIlIoBOU
u MO/IepHM3aLY | MEPOTIPUSITHN U HEPTUH,
SHepreTUYecKoro, T10C/1e/10BaTe/IbHOCTh - TYTH M METOZET o6ecnequHi{

. BBICOKOM TOTIUBHOU
TeIviIOTeEXHUYeCKOIro W | MpoBeJeHUs oreparuu 1rno 5KOHOMMYHOCTH -
TEIVIOTEXHOJIOTMHECKOT | coepIlIeHCTBOBAHHIO 000CHOBaHHOM HA/I&KHOCTH Ha




0 000py/OBaHMSI.

TeXHOJIOTHYEeCKHX peLHEHI/Iﬁ nu
rmoc/jeg0BaTe/IbHOE BHEJpEHKE
X B HpOH3BO,Z[CTB€HHbeI

TPOLIeCC;
[TK-2.3. Ncnonesyer
COBpeMeHHbIe HOpMAaTHBHbIE
MEeTOZBbI orpe/iesieHust
paboToCrocobHOCTH
obopyJoBaHUSs, HAa  OCHOBe
rPaMOTHOM paboThI C
TeXHOJIOTUUeCKOU

JIOKyMeHTaLel, TeXHUYeCKHMHU
perjiaMeHTaMd W MacropTamu
CBOEBPEMEHHO coobraer
PYKOBO/ZICTBY O HE0OXOJMMOCTH
MpOBeJleHUs1 ero peMOHTa U
MO/iepHHU3aL1H.

TPOEKTHO- KOHCTPYKTOPCKOW U
9KCITyaTal[MOHHOMN CTaZiusIX
>KU3HEHHOT'O LUK/a
1apora3oBbIX SHEPrOyCTaHOBOK;
- MeCTO KOTeJIbHOM yCTaHOBKU U
raporeHepartopa B
TexHoJiorndecko cxeme TOC u
ADC.

Ymets:

- TpUHUMATb  pelleHus B
obmactu TEeTVI0OIHEPTeTHKHY,
TEeTJIOTEXHUKH u
TETUVIOTEXHOIOTUM C  yUeTOM
0CcOOeHHOCTeM TeryIoBbIX CXeM
nry JIst BBIPaOOTKHU
97IEKTPUUEeCKOM U TerioBOM
SHepruuy;

- TIPOU3BO/IUTh TETJIOBOM PACUET
napora3oTypOHMHHBIX YCTaHOBOK
Pa3/TUUHBIX cxem JJIst
BbIDAaOOTKU  37IEKTPUUECKOU U
Ter/IOBOW SHEepPIruM.

Baaaetn:

- HaBblKamMM  paboThl  C
HOPMAaTUBHOM U TeXHUUYECKOU
JIOKyMeHTaLeu;

- MeTo/laMH1 MOCTPOEHUS
COBPEMEHHBIX TeIJIOBbIX CXeM
1apora3oBbiX 3SHEProyCTaHOBOK
IUIs BBIDAOOTKU 3JIEKTPUUYECKOH
Y TEIJIOBOM SHEepruu;

- TPUHLMIIAMHA  TIOCTPOEHUS
aJIrOPUTMOB pacueTta
TeTIOTeXHUYECKUX

JHEPrOyCTaHOBOK JUTST

BbIDAOOTKM  3/IEKTPUYECKOW U
TEeIJI0OBOM SHEPruy;

- HaBblKamMM  paboThl  C
COBpPeMEeHHBIMM anmnapaTHbIMUA U
MPOrpaMMHBIMU CpeCTBaMM
HcCeIOBaHUsT u
MPOEKTHPOBAHUSI MapOra3oBbIX
SHeProyCTaHOBOK.

IIK-3 CrocobHocts K | [TK-3.1. OcymiecTsisieT 3HaTh:

Ooripe/ie/;IeHHIO KOHTPOJIb U Y4YeT 3a - CXeMbl TeHepalluk TIlapa U

noTpeOHOCTH NoTpe6IseMbIMHU XapaKTepUCTHKA T1pOLIeCCOB

MPOU3BO/CTBA B reHepaluy;

3Hepropecypcamu, BHOCUT
TOIUIUBHO- - OCHOBHbIe ypaBHEHUS
SHepreTUYeCcKUx TIPEAIOKEHMA O TUIPOAVMHAMUKY U TeTIo00MeHa

pecypcax, 000CHOBaHUIO

3¢ (deKTHUBHOMY HCIT0/Ib30BaHHIO

BOJOHAIIOPHOI'O TPAKTd,




MepOTpUSITUI
9KOHOMHU
HEpPropecypcoB.

110

BTOPUYHBIX SHEPrOPECYPCOB;
ITK-3.2. Cniocoben pa3paborathb
TJIaH MepOTIPUSTUH 110
TIPOBE/IEHUI0 BHYTPEHHETO
JHEPreTHUeCKOro ayjuTa 1o
yKa3aHHOMY PYKOBO/[CTBOM
00BeKTy, Ha OCHOBaHUH
KOTOPOT'O TIPe/IJIOXKUTb MEPHI T10
pecypco-u 3HeprocOepe’keHHIo
Yl TIOBBIIIEHHST YJHEPreTHIeCKOn
3¢ dheKTUBHOCTH.

- TpUHLUIMANbHbIE TeroBble
CXeMblI 1apora3oBbIX
3HeproycraHoBok ¢ KY;

- TepMOJIMHAMUYeCKre CBOMCTBa
Iry C KY; OCHOBHbIE
1oKa3aTe/u Iry; CXeMbI
MaporasoBbIX 3SHEProyCTaHOBOK
¢ KY ¢ poxxuranuem Torivsa;

- [IT'Y ¢ napasnnenbHON cxeMoi
pabOThI:  TEIJIOBbIE  CXEMBI,
KoHCTpyKIusi KY, ocobeHHOCTH
TeXHOJIOTMYeCKOro IpoLjecca.
Ymers:

- COCTaB/ISITb  TeXHUYeCKHe
yCJI0BUS Ha TIpOBe/JieHHe
9KCIepUMEeHTa/TbHbIX
VCTIBITAaHUM 1apora3oBbIX
HEProyCTaHOBOK ISt
BbIDaOOTKM  3/IEKTPUUECKOU U
TEeIJIOBOM SHEPruy;

- oTpefiesisiTh
9KCITyaTal[MOHHbIE
XapaKTepUCTUKU  T1apora3oBbIX
HEProyCTaHOBOK ISt
BbIDaOOTKM  3/IEKTPUUECKOW U
TeI/IOBOU SHEPIrUM.

Baaaernb:

- METO/IMKOW pacueTa, MpPOCTOro
U CJI0KHOT'O KOHTYPOB
LMPKYJISALIAY;

- MeTOAUKOM pacyeta
KOHBEKTHMBHBIX  TTOBEPXHOCTeH
Harpesa;

- MeTOAUKOU pacueToB
BO3JYILIHOTO U  JIbIMOBOIO
TPaKTOB KOTJIa;

- MeTo/jlaMu CpaBHeHUs
TEer/I0BOU 5KOHOMUYHOCTH

HEepProyCTaHOBOK.




4. O0beM ANCHUIUTHHBI M BU/IbI y4e0HO0# padoThI

Taomna 2
Bcero CemecTpsnl
Bup yueoHo#t paboThI yacos/ 3a4.e/. 4 3
0dP0 300 (0]0o]0) 300
KonTakTHasi pabota (Bcero) 32/0,9 20/0,6 32/0,9 20/0,6
B Tom unce:
Jlekuu 16/0,4 8/0,22 16/0,4 8/0,22
[IpakTHyeckue 3aHITHS 16/0,4 12/0,33 16/0,4 12/0,33
CemuHapsbl
JlabopaTopHbie pabOThI
CamocTosTeTbHas pabora (Bcero) 112/3,1 124/3,4 112/3,1 124/3,4
B ToMm unce:
KypcoBast paboTa (TpoeKT) 40/1,1 52/1,4 40/1,1 52/1,4
PacuetHo-rpaduueckrie paboThbl
UTP
PedepaTtsl
Hoknazbl
[Ipe3eHTaumun
U (unu) dpyaue 8udbl camocmosime/nbHOU pabomnbi:
[ToAroToBKa K 1abopaTopHbIM paboTam
IToaroToBKa K IpakTUYeCKUM 3aHITUAM 36/1,0 36/1,0 36/1,0 36/1,0
IToAroroBka K 3auety
IToaroroBka K 5K3aMeHy 36/1,0 36/1,0 36/1,0 36/1,0
Bui npoMe)XyTOUHOU aTTecTaluu
Bup oTueTHOCTH JK3aMeH | 9K3aMeH | 9K3aMeH | 3K3aMeH
Oo6uas Tpyaoemkocts | BCEI'O B uacax 144 144 144 144
JMCI{UTI/IMHBI BCEI'O B 3au. eiHUIIaX 4 4 4 4




5. Copeprxanue JUCLMILINHBI

5.1. Pa3fe/nbl AUCHMIIIMHBI U BUABI 3aHATHH

Taosuna 3

HaumeHoBaHue pa3jesia
AUCIUILIMHBI I10 ceMeCTpaM

Yacel
JIEKIJHOHHBIX
3aHATHH

Yacsl
J1a60paToOpHBIX
3aHATHH

Yacsl
NPaKTHYECKHUX
(ceMHHapCKHX)

3aHATUHH

Bcero uacoB

OPO | 390

OPO | 390

OPO | 390

OPO | 390

TexHosiornueckue cxeMmbl
KOTeJIbHBIX YCTaHOBOK, TOC U
A3C. OcobenHocTH
KOHCTPYKTHUBHOT'O 0()OpMJIeHUSI

I'mapoauHamMuka v
TeMIlepaTypPHbIN PEXXUM
TIOBEpXHOCTEeH Harpesa.
['uapaBaMuyecKuii pacyeT

TeryiooOMeH B 3/ieMeHTax
KoT/a. TerioBon n
KOHCTPYKTUBHBIU pacueTbl
KOT/Ia.

AspogvHamuKa
ra3oBO3/YIIHOIO TPaKTa.
AsposviHaMuUecKuli pacueT
KOTJIa

OHepreTHyecKue Tapora3oBbie
YCTaHOBKM.

OcHoBHbIe 351eMeHTHI [1I'Y.
TenoBo KOHCTPYKTUBHBIN U
TOBEepOYHbIN pacueTbl KY

[Tapora3oBble yCTaHOBKH C
KOTJIOM —yTHJ/IM3aTOPOM.
[Tapora3oBble yCTaHOBKHU
cOpOCHOrO THMA.

PaboTa maporasoBbIX yCTaHOBOK
Ha Pa3IMyHbIX TUIAX TOTIMBA

ITapora3oBsie TexHo0ruun TOLL

10

Mertogp! pacyeTa napaMmeTpoB U
SKoHOMUKHU IIT'Y B
TeIJIO3HepreTuke

11

OKOHOMMUeCKast COCTaB/ISAOLL[ast
U OTTBIT PAOOTHI TTAPOTa30BbIX
YCTaHOBOK

NTOIo:

16 8

16 12

32 20




5.2 JIeKIMOHHBIE 3aHATHA

Ta6mna 4
Ne HaumeHoBaHue
n/ pa3pena CopepxaHue pa3pena
n JUCIUTIMHBI
1 2 3
[TapocunoBble U ra3oBble TeIIOBble ABUrarteny. Ilapora3oBble yCTaHOBKH
(TIT'Y) kak mnepcrieKTWBHOe HampaBjieHWe Ppa3BUTUSl TerI03HepreTHKU.
[MpuHUMNUanbHBIE  CXeMbl  TApPOTYpPOMHHOM  3/IeKTPOCTAaHLMM  Ha
OpraHUYeCcKOM U siZIepPHOM TOI/IMBe.
TexHonornueckue 5 o
MecTo KOTe/lbHOM YCTaHOBKM W TlaporeHepaTopa B TeXHOJOTMYeCKOH
CXeMbl KOTeJTbHBIX < N
cxeme TOC u ADC. CxeMbl KOTe/ILHOM U [TapOreHepaToOpHON YCTaHOBKYU B
yCTaroBoK, TIC n KOMIL/IeKCe CO BCIIoMOorarTe/bHbIM 060pyi0BaHeM
1 | ASC. OcobeHnHocti Py )
CxeMbl reHepalyy rapa ¥ XapakTepUCTHKa MPOL|eCCOB reHepaLyu.
KOHCTPYKTHMBHOI'O
odopanesms OcobeHHOCTM U KOHCTPYKTHMBHOe O(QOpMJeHWe TIapoBbIX KOTJIOB
MpPSIMOTOUHOTO  [IeMCTBUS, C  €eCTeCTBEHHOM U  NPUHYJUTETbHOU
LMPKYJIsiL{Mel. XapaKTeprCTHUKa MOBEPXHOCTeN HarpeBa U MX KOMIIOHOBKaA.
[TapoBofsiHOM,  TOIUIMBHBIM, Ta30BbIM W BO3JYILIHBIM  TPaKTHL
Knaccudukaiys mapoBbIX KOT/JI0B U obsacTv ux npuMeHeHust. 'OCTbI Ha
KOTJ/Ibl. DHepreTUYeCcKre KOTJIbl, BbIITyCKaeMble OTeueCTBeHHbIMU 3aBOAAMU
I'vaponvHaMMKa UM HaZle)KHOCTh paboThl 37eMeHTOB KoTsa. OCHOBHbIE
ypaBHEHHsI THIPOAVMHAMUKY M TeTI000MeHa BOJJOHATIOPHOTO TPaKTa.
Oco6eHHOCTH THUAPOAWUHAMUKH CHCTEM C eCTeCTBEHHOU LUPKY/IsLHeH.
Krnaccudukaiysi vcrnapuTe/bHbIX CUCTeM KOT/OB. TemrmepaTypa CTeHKH
TPyObl ¥ ee 3aBUCHMMOCTb OT YC/IOBUM oOorpeBa. OCHOBBI MeTO/WKHU
acuetTa  KOHTYDOB WpKysiquu.  TeryioBass W TWApaBIAvYeCcKas
I'mgpoavHamuyka u P yP HMIPKY AL AP
TeMUEDATYDHBL HepaBHOMEPHOCTb B obOorpeBaeMbix Tpybax. Kpusucel TerioobmeHa B
E)KI/IIVII) yp napoo0Opasymomux Tpybax. 3acToli W ONpPOKWZBIBAaHWE LAPKYJ/ISLU.
§0Be HOCTEH 'mapoauHaMHMKa CUCTEM C MPUHYAUTE/bHBIM [IBHDKEHUEM TeIJIOHOCUTEJIS.
2 Har (I:Ba M'mpponrHamMuyeckass HeyCTOMUMBOCTh. [ly/bcalusi MOTOKA U Mephl T0 ee
FHP aBJiI/I‘—IECKI/II‘/JI yCTpaHeHWI0.  YpaBHUTeNbHOe U  PeryJupoBOYHOe  IiaiiboBaHMUe.
pa(/::E)eT I'vapaBnvueckass XapaKTePUCTHKAa MHOTOTPYOHBIX cucTeM. TerioBas u

ryjpaBavuecKasl pasBepTKa. ['MApoJuHaMMKa MCHapUTeNbHbIX CHUCTEM
KOTJIOB C eCTeCTBeHHOM LMpKy/sLued. Mertoguka pacuera, IIpOCTOro U
CJIOXKHOTO KOHTYPOB LIMPKYJ/ISALMU. CXeMbl OpraHu3aluu JABWKeHUs BOJbI U
NapoBO/IIHOM  cMecH.  ['maposvHamMuKa  BOZOIPEMHBIX  KOTJIOB,
JKOHOMar3epoB M mnaponeperpeBareneil. [lopsiiok TuApaBIMUeCcKOro
pacueTa KOTJIOB C eCTeCTBEHHOM U MPUHY/IUTeIbHON LIUPKYJISLUeNn.
I'uapaBivueckuii pacuet KY




TemnmoobmeH B
j/1IeMeHTax KoT/a.
TenoBoi u
KOHCTPYKTHBHBIU
pacueTsl KOTJIa.

TersioBoii GanaHC ¥ TemrepaTypHbI YpOBeHb TOMKH. TeriooOMeH B
TomKe. TerioBble XapaKTEePUCTUKM HACTEHHBIX 3KpPaHOB. M3nyyaTesbHas
criocobHOCTh (akesna. Bribop TemmepaTypbl TPOAYKTOB CropaHusi Ha
BBIXO/Ie M3 TOTMOYHOH KaMepbl. BbIOOp KOHEUHOrO OXJIaXKeHHs Ta30B B
Torke. MeTo/MKa pacueTa TeryiooOMeHa B TorKe. JIyduCThId TeryioooMeH
B Tra3oxofax Komia. Ko3bdurueHTsl Teruionepesaud U BbIOOp
OINTHMMabHOW CKOPOCTH MPOJYKTOB CrOPaHUs B KOHBEKTUBHBIX ra30X0/1ax.

Metopuka pacueta KOHBEKTHUBHBIX NOBEPXHOCTeN Harpesa.
WHTeHcH¢uKalMs paiMalliOHHOTO U KOHBEKTMBHOIO TeIuiooOMeHa B
J/leMeHTax  KOTJa. Pacripegienenue TeTIOBOCTIPUSATUI MeXIy

TIOBEPXHOCTSIMU HarpeBa. TeXHUKO-3KOHOMHUECKHI BBbIOOD OXJIaXKAeHUs
rasoB B KOTJie. 3ajjaud M II0C/Ie/0BaTelbHOCTb KOHCTPYKTOPCKOTO |
TIOBEPOYHOI'0 PACYETOB KOTJIA.

2 3
AspoavHaMUKa TOIMKHU.
AspojiiHaMHueCcKue COTPOTHB/IEHHUsI Ta30BO3ZYIIHOTO TPaKTa M COCOObI
AspoavHaMuKa UX MPeoj0JIeHus.
ra3oBO3/yIIHOI0 CxeMbl ra30BO3/YILIHbIX TPAKTOB KOTJ/IOB.
TpakTa. OCHOBBI METOJUKHU pacueToB BO3JYIIHOIO U [bIMOBOIO TPakKTOB KOTJIA.
AspoarHamuueckuli | Ha3HaueHue v IpUHIUI pabOThI ABIMOBOM TPYOBI.

pacueT KoT/a

Br160p BeHTU/IATOpA M IBIMOCOCA.

OCHOBBI peryJMpoBaHusl pacxo/a Bo3jgyxa. MeTouKa a3poUHaMU4eCcKoro
pacueTa KOTe/IbHOW yCTaHOBKH.

AspoguHamuueckui pacuet KY.

OHepreTuyeckKye
raporasoBble
YCTaHOBKH.

YcTpoiicTBO ra30TypOMHHOM YCTaHOBKY M €€ OCHOBHBIX 37IeMEHTOB.
Kamepr! cropanusi: UCTOpHsL Pa3BUTHS, YCTPOMCTBO U TIPUHLIUIL [N CTBUS,
K/1accryrKaLus, 0C/I0’KHEHHUs], CBSI3aHHbIe C SKCITyaTaljuei.
Komrmpeccopbl: yCcTpoiCTBO ¥ MPUHLIUI AeHCTBUsI, 0COOeHHOCTH
9KCIUIyaTaL|Uu.

TypOuHBI: YCTPOMCTBO U MPUHLIUT [IeHCTBUsL, 0COOEHHOCTU KCIUTyaTal[|u.
Mertopuka pacuera ['TY. [IpeumyiiecTBa ¥ HeZJlOCTaTKU [ApOCU/IOBBIX U
ra3oBbIX TEIJIOBBIX JBUTaTesIei.

TepmoarHamuueckue HuK/bl bpaiitona u bparitona — PenkrHa
MpOCTeNIINX TeryioBbiX cxeM I'TY u paznuunbix Thnos [1I'Y.
'a30TypOvHHAsA yCTaHOBKA — OCHOBHOM 3/1EMEHT B TeIJIOBBIX cxeMax [1T'Y.
BivsiHMe Haua/ibHBIX ¥ KOHEUHBIX ITapaMeTpOB.

BiusHue KMMaTUYeCKUX XapaKTepyuCTUK Ha rokasateau I'TY.

BivsiHue TeMriepaTypbl HapY>KHOI'O BO3/lyXa, [jaB/eHusl U BJIaKHOCTU Ha
xapakrepuctuku ['TY.

Bnusauue kauecTBa Bo3zyxa Ha nokasarenu ['TY.

Pe>xumbl paboTtel ['TY 1 BOMpOCH! SKCIITyaTal|H.

ITepemenHsle pexxuMsbl I'TY, ycKo-0CTaHOBOYHBIE pe)XUMBI. TexHUueckoe
obcyxuBanue ['TY.

BinsiHue KayecTBa Bo3jyxa Ha nokasartenu I'TY.




OcHoBHBIE
3/iemeHTHI I1T'Y.
Tennosoi
KOHCTPYKTHBHBIW U
TOBEPOUHBIT
pacuetsl KY

Vicnionb3oBaHue ra3oTypOMHHBIX YCTaHOBOK B KauecTBe TIPUBO/IA
snekTporeHepatopoB TOC. Cxembl U IUKJIbI SHepretuyeckux ['TY.
XapakTeprCTHKU TETUIOBBIX CXeM 3HepreTruueckux I'TY: mpuHIun paboThI,
noka3arenv. CriocoObI MOBbIIIeHHsT 5KOHOMUYHOCTH ['TY. OCHOBHBIE
sneMeHTsI [1IY.

Kotbl-yTrnmusaropsl.

[TapoBbie TypOHHBI.

TUMbI ¥ CXeMbl KOHCTPYKIIMK KOT/IOB-YTHUIU3aTOPOB, UCTIOIb30BaHUE TPYO
C HapY’>KHBIM OpeOpeHUeM.

OCHOBHBIE M0JI0XKeHHUS TeTJIOBOr0 KOHCTPYKTOPCKOI'O U MIOBEPOUHBIX
pacuetoB KY. [loxkuranue Toruiiea B KY, criocobsl, Ha3HaueHue. [TapoBbie
TypOuHBI B TeruioBoii cxeme IT'Y ¢ KY, mapameTpsl mapa, 0CO6eHHOCTH
KOHCTPYKLIMHU M pacyeTa TerioBou cxembl. OfHOBalbHbIe 1 MHOTOBaJIbHbIE
cxeMmsl [IT'Y ¢ KY, perynvpoBaHue 371eKTprYeCcKOl Harpy3KH.
OrnipeziesieHre TI0Ka3aTesiell 5KOHOMUYHOCTH. brouHblie cuctemel ['TY.
TonmBHOe xo03svicTBO ['TY.

CurcTeMbl aBTOMaTH3aLUM U 3alLUTHI.

Cucremsl IOArOTOBKY BO3/yXa.

CucTeMbl IIYMOTITYLLIEHUSI.

Cucrema Mac0CHaOKeHMsI.

AHTHUIIOMITa)KHAsA CUCTeMa.

2 3
[IpyHLMIIMa/IbHBIE TeIJIOBble CXeMbl I1apora3oBbIX 3JHEPrOyCTaHOBOK C
KY. Tepmomunamuueckue csouctsa III'Y ¢ KY. OcHOBHBIe nOKasarenu
[ITY. Cxembl naporasoBbIX 3HeproyctaHoBok ¢ KY ¢ pgoxuranvem
TOIUIMBA.
Xapakrepuctuku [II'Y ¢ gokuranvueM TOIIMBa.
Crenenb  OumHapHoctu IIT'Y ¢ KY, nymsm  KapHOTH3aLUU
[Tapora3oBble KOMOMHMPOBAaHHOTO IMK/a. BBIOOp uMC/a KOHTYPOB TeHepalyy rapa B
YCTaHOBKH C KY: onHO-, AByX- U TPeXKOHTYPHbIe CX€MbI, IIPOMEKYTOUYHbIN Ieperpes
KOTJIOM — napa.
YTHUTA3aTOPOM. Beibop TemmepaTypHBIX HAamopoB B TIOBepXHOCTsx HarpeBa KY,
[TaporasoBbie noctpoenue Q,T —rpadukos.
yCTaHOBKHU 'azotyp6unnbie TOLI. Tumnsl TernoBsix cxem ['TY TOLI.

CcOpOCHOrO THIIA.

Pe>xuMbl paboThI, BHIODOP TEXHUUECKUX PEIleHUH 110 PeryIMpOBaHHIO
rpaMKOB TeIUIOBBIX Harpy30K.

[Tokazarenu skoHOoMUuHOCTH ['TY-TOLI.

Mertopuka pacuera TerioBelx cxem I'TY TOLI. 4MogenupoBaHue pe;KUMOB
paboter I'TY TOLI.

OnTuMu3aLysi XapakTeprUCTHUK, 000py10BaHUs Y TEXHUUECKUX PellleHUH
nipu pa3pabotke ['TY-TOLI.

Paborta
1apora3oBbIX
YCTaHOBOK Ha
Pa3/IMYHBIX TUIIAX
TOIUIUBA

'Y ¢ mnony3aBUCUMOM CXeMOW pabOThl Ha TMBUIEYTOJMBHBIX U
razoMmasyTHbix TOC — TerioBble cxeMbl, 0COOeHHOCTH KOHCTPYKLUuU KY,
rokaszaTenu 3koHOMuuHOCTH TII'Y co cbpocom raszoe I'TY B mapoBoit
KOTe/ TIapOCH/IOBOM ycTaHOBKHU («cbpocHbie» TII'Y). TeruioBble CXeMbl,
0C0OEHHOCTH TeXHOJIOTHUECKOTO TpoIiecca OT BUZA CKUTAeMOro B KOTJIe
TOTJIMBA Y TTapaMeTPOB BLIXOAHBIX ra3oB ['TY.

[TokaszaTenu 3kKoHOMHUYHOCTH. III'Y € BHYTPULIMK/IOBOM rasudukanyei
yIJIsl, CXeMBbI U TI0Ka3aTesly.

[IT'Y ¢ UMPKYAUPYIOLMM KUIISLMM CJIOeM B KOTJIe [0/ JaBJIeHUeM.




[Tapora3oBsie TeriosnekTpoleHTpanu (ITI'Y-T3OLl) — BapuaHThI TEMIOBbIX
cxeM, Croco0bl W PpeXWMbl TIOKPBITHSI TI'padUKOB OTMyCKa TeTJIOTHI,
JO’)KWTraHue TOIIVBA.

[Tapora3oBasi TexHoJsiorusi Ha nbiaeyronbHbIXx TOC. TII'Y ¢ napannenbHOU
cxeMoil paboTHI: TeruioBble cxeMbl, KOHCTPyKuusi KY, ocobeHHOCTH
TEeXHOJIOTMUeCKOro MpoLecca.

ITokasaTtesiu  3koHOmMuuHOcTh  III'Y, COCOObI  PeryJ/IMpOBaHUs
37eKTpudeckou Harpy3ku. KUII.

ABTOMaTUUECKHE PeryysaTopsl, TexHosornyeckye 3amursl 1 ACYTIT IIT'Y.
[TaporazoBeie KOC, TOL] ¢ KOT/IaMU-yYTU/IX3aTOPaMH.

9 [Tapora3soBele TUNBI TEN/IOBBIX CXEM.
TexHojioru TOLI | TToka3aTen 5KOHOMUUHOCTH. Pe)KMMbI pabOoTHI.
MeTtoa1Ka KOHCTPYKTOPCKOro pacyera TeryioBelx cxem [II'Y KOC, TAII ¢
KY. IToBepounsle pacuetsl [1I'Y KOC, TOLI.
Ontumu3sanus napametpoB U npoduns TerioBeix cxem [II'Y KBC c KY.

YcrpoiicTBo 1 paboTa KOT/a-yTHUIM3aTOpa.
OcobenHocTH OoTIycKa TerioTel Ha TIT'Y TOL.
[lpumMeHeHre TaporasoBbIX TEXHOJOTMM [Ji1  TeXIepeBOOpY)KeHUs
napotypbunHHbIX TIC.
TexHonornueckve pelleHusi W TeroBele cxembl [ITY TOC pgns
TeXIepeBOOPY KeHUsl.

1 2 3
MeToauKa pacueTa 3HaueHUM MOKa3aTesei TerioBol 5SKOHOMUYHOCTH
11aporasoBbIX SHEProyCTaHOBOK Ji/Is1 [IPOU3BO/ICTBA IeKTPUYECKOU U
TeI/JIOBOW SHEepPIrum.
PacueTHoe ornpe/ienieHre nmapaMeTpoB TEMIOBOM 3KOHOMUYHOCTHU [1T'Y ¢
KY uIII'Y cbpocHoro Tura.
Meto/p! CpaBHEHMs TeIJIOBOM SKOHOMUYHOCTH SHEProyCTaHOBOK.
TenoBOM pacueT KOTJ/a-yTUIU3aTOpa.
Pacuer napametpos III'Y-KOC ¢ ogHOKOHTYpHBIM KY.

Metogp! pacueta Pacuet noka3saresieli TerioBoit s3koHoMuuHOCTH [1I'Y KOC u TOLI,. Pacuet
10 | Ml@pameTpos 1 TIPUHLMITMAIbHOU TeryIoBOM CxeMbl rapora3oBor TOLl ¢ 0 fJHOKOHTYPHBIM

skoHOMUKHU [1T'Y B
Ter/I03HepreThKe

KOTJIOM YTHUIU3aTOPOM, KOHZAeHcaloHHou I1TY v ¢ goxxuranuem Tomnivea.
Ob6mectanuonHble cucteMbl I'TY u TIT'Y TOC. TorumBHOe X035HCTBO.
Ocob6eHHOCTH BOZIOTIOATOTOBKY M TEXHUUYECKOTO BO/IOCHAOKEHUS.
Cucrembl aBToMaTu3anuu [1I'Y TOC u BeieHUs peXKMMOB PabOTHI.
KomrmonoBku u renriand ['T u ITI" TOC. Okosoruueckue BOMPOCHI
skcrtyatauuu I'T u [II'TOC.

[TepcriektuBel passutus [1I'Y TOC. ITI'Y TAC c rasudukauuen. I1I'Y TOC
Ha 6a3ze ['TY co cioxubivy ruksiamu. [II'Y TOC ¢ BIpbICKOM Mapa/Bo/bl.
Cucremsl aBTomaTtusanuu [1I'Y TOC.
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OKOHOMMYeCKas
COCTaBJISIIOLLas U
OTTBIT pabOTHI
Mapora3oBbIX
yCTaHOBOK

O1jeHKa TeXHUKO-3KOHOMUUeCKoW 3(heKTUBHOCTH MopepHH3auu ['TY-
TOC ¢ wucnonb3oBaHWEM TapOra3oBOM TEXHOJOTMU. OKOHOMUYeCKast
1jefiecoobpasHocts (GopcupoBaHHoro BHeapenus IITY wu I'TY npu
0OHOBJIEHUY TETUIOBBIX 3/IEKTPOCTAHLIVMN.

KomrinekcHbli  mOAX0[, K~ CTPOUTENbCTBY M PEKOHCTPYKLIMH
3/1eKTPOCTaHLMK ¢ npuMeHeHueMm ITY u ITT'Y.

OtpaboTKa TeXHUUECKHX pellleHWd Ha COOCTBEHHBIX 3JIEKTPOCTAHIUSIX —
3a710T HaZleXKHOM paboThl 000pyZoBaHMs y 3aka3uvka. KoHJeHcarMoHHas
rapora3oBasi  JIeKTPOCTaHLMS /IS HAJ@XKHOTO  SHeprocHabxeHus
TIPOMBIIIIJIEHHBIX TIOTPeOUTeTeH.

PeKOHCTpPYKIMSA TTapOTYPOMHHBLIX 3/IEKTPOCTAHIMN - 3GhGdeKTUBHBINA MyTh
IIepeBOOPY>KeHNs SHePreTHKU.

OmpIT  3KCIUTyaTallud  Ta3ormapoTypOuHHONW ycraHoBku [TIY-16K ¢
BIIPBICKOM T1apa.

TeniodyKalMOHHbIE Mapora3oBble YCTAaHOBKU [JIsl 3aMeHbl yCTapeBLLero
obopyaoBanust TOL, OAO «JIeH3Hepro».

[ToBbIllIeHWe  9KCI/IyaTallMOHHBIX ~ XapaKTePUCTUK  SHepreTUuecKUXx
YCTaHOBOK.

CpaBHeHue mapocuioBoro 670ka ¢ T-265 u sHeprobsoka ¢ asyms TIT'Y-
170T.

Macmtabel BHeapenus [TI'Y u I'TY B cpefiHeCPOYHOM MTepPCTIEKTHBE.

5.3. JIaGopaTopHbIe 3aHATHA (He MPeAyCMOTPeHbI)

5.4. [IpakTHueckue (ceMUHapCKue) 3aHATHA

Taoua 5

n/n

HaumeHnoBaHue pasjena
AUCLMIIIMHBI

CopepixaHue pa3pesa

I'mppogvHamyika u

TeMriepaTypHBIA PeXKUM LUPKY/IALUUU. ['UApoJHaMUKa CUCTeM C TIPUHYAWUTE/bHBIM
TOBePXHOCTel HarpeBsa. JBIKeHUeM TeTIJIOHOCUTEJISI. I'vapoauHamMuKa
I'vapaBIMueckuil pacuet UCTIApUTeNbHBIX ~ CUCTeM  KOTJIOB  C  eCTeCTBeHHOM

Knaccudukarus HCTIApPUTe/IbHBIX CUCTEM KOTJIOB.
TemriepaTypa CTeHKU TPyObl U ee 3aBUCMMOCTb OT YCIOBUM
oborpeBa. = OCHOBBI ~ METOAMKMA  pacueta  KOHTYpOB

LUpKy/isiueli. MeToguKa pacyeTra, TPOCTOTO U CJIOYKHOTO
KOHTYDOB LIUPKYJISILIUM.




TeryiooOMeH B 3/ieMeHTax
kKotna. TernoBoii u
KOHCTPYKTHUBHBIM pacyeTsl
KOTJIa.

TermoobmeH B TomKe. TerioBble XapaKTePUCTUKH HaCTEHHBIX
9KpaHoB. M3nyyaresbHast ciocoOHOCTE (pakerna.

Bribop TemrepaTypbl MPOAYKTOB CrOpaHWsi Ha BbIXOle U3
TOTMOYHOM KaMephbl.

BbIO0p KOHEUHOro OXJIaXKJeHUsI Ta30B B TOTIKE.
pacyeTa TeryiooOMeHa B TOTIKE.

MeTtoauka

AspoavHamuKa
ra3oBO3/YIIHOTO TPaKTa.
AspoarHaMHUeCcKui pacueT
KOTJIa

AspoauHaMHuuecKye CONMpOTUB/IEHUs Ta30BO3/yLLIHOTO TPaKTa
U crnocobbl ux TmipeososieHuss. CXeMbl Ta30BO3[YLIHBIX
TPaKTOB KOTJ/IOB.

AspoavHamuueckuii pacuet KY.

OHepreTUyecKye
rapora3oBble yCTaHOBKHU.

TepmoarHamuueckue 1UK/Ibl bpaiitona u bpalitona —
PenkuHa npocreiiyx TeryioBbix cxeM ['TY U pa3mnuHbIX
tunos I1I'Y. Tennosble pacuers! npocrou I'TY.
VccnepoBaHre pe)KUMOB paboThl SHepretuueckux ['TY.
WccnepnoBanue BAUSHUS KJIMMaTUUeCKUX XapaKTEPUCTUK Ha
T0KasaTesu

SKOHOMUYHOCTH 3Hepretuyeckux ['TY.

OcHoBHbIe 351eMeHTHI [TT'Y.
TernnoBoil KOHCTPYKTHUBHbIN
Y IOBepOYHbIN pacueTsl KY

TUITBI ¥ CXeMbI KOHCTPYKLIMU KOTJ/IOB-YTH/IN3aTOPOB,
WCTI0/Ib30BaHKe TPYD ¢ HapyKHbIM opebpeHreM. OCHOBHbI®
TIOJIO’KEHHSI TETJIOBOT'0 KOHCTPYKTOPCKOTO U TIOBEPOYHBIX
pacuetoB KY. TeryioBoi pacuet I'TY ¢ pereHepanen.

[Tapora3oBbie yCTaHOBKHU C
KOTJIOM —yTH/IU3aTOPOM.
[Tapora3oBbie yCTaHOBKU
cOpoCHOro THMA.

CxeMbl n1apora3oBbIX 3HepProyctaHoBok ¢ KY ¢ goxuranuem
TOILIMBA.

XapakTepuctuku [1I'Y ¢ goxuraHuem ToruivBa. Beioop
yuc/ia KOHTYpOB re”epauuu rnapa B KY: ogHo-, AByx- u
TPEXKOHTYPHbIE CXeMbl, [IPOMEKYyTOUYHbIM Tleperpes napa.
PacueT 0CHOBHBIX Pa3MepOB U TIOKa3aTesieid 000pyI0BaHuUs
I'TY (komrpeccopa,

KaMepbl CropaHusi, TYpOUHBI).

PaboTa mapora3oBbix
YCTAaHOBOK Ha Pa3/IMUYHbIX
THIaX TOTTMBA

TerioBbie cxeMbl, 0COOEHHOCTH TeXHOJIOTMUECKOT0
rporjecca OT BUZ[a CKUraeMoro B KOTJIe TOIUIMBA U
riapaMeTpoB BbIXOAHBIX Ta3oB ['TY. [TokasaTenu
5KOHOMMUYHOCTH. [1I'Y ¢ BHyTPULIMK/IOBOU rasudukaruei
yIJIs, CXeMbl U noKasaTesd. [1I'Y ¢ qupKyaupyrommm
KUIIALMM C/10eM B KOTJIe 110/ JaBJIeHUeM.

[TaporasoBble TeXHOIOTUU
oI

[Tapora3oBasi TexHon0rKs Ha nbuieyroabHbIX TOC. TIT'Y ¢
rapasuie/lbHOW CXeMOU PabOThI: TETIOBBIE CXEMBI,
KOHCTPYKLHUsA KY, 0cOOeHHOCTH TeXHOIOTHUYeCKOro
niporiecca. [Tokasarenmu skoHoMuuHOCTH [1T'Y, criocoObt
pery/iMpoBaHUs 371eKTPUUECKON Harpy3KHU.
WccnenoBanue pabotel razotypounHbix TOL]. ViccnemoBanue
paboThI OIHOKOHTYPHOI mapora3oBoii TOC ¢ KOT/IOM-
YTU/INM3aTOPOM.
Wccnenoranuie paboThl ABYXKOHTYPHOM Tapora3opoii TOC ¢
KOTJIOM-
YTU/IM3aTOPOM.

TennoBoit pacuet KoT/ia-ytunusatopa [1I'Y.

Pacuet I1I'Y c rony3aBUCHMOM CXEMOM.

Metoab! pacueta
rapamMeTpoB U 5KOHOMUKU
[II'Y B TeriosHepreTuke

PacueTHOe onpefieneHre apameTpoB TEIVIOBOM
skoHOMHUHOCTH [IT'Y ¢ KY u [IT'Y cbpocHoro Tuma.
MeTozpbl CpaBHeHUSI TEMI0BOM SKOHOMUUHOCTH
5HeproycraHoBoOK. Ter/ioBoi pacueT KOT/a-yTU/IK3aTopa.




6. CamocrosiTeibHasi pa0doTa MaruCTPAHTOB MO JUCIUIT/THHE
6.1 Boripockl /isi CaMOCTOATE/THHOT0 U3yUeHMsI

1 Cxembl KOTelbHOM W  IIapOTeHepaTOPHOM  yCTAHOBKM B KOMIUIEKCe  CO
BCTIOMOTraTe/bHbIM - 000pyjoBaHreM. CxeMmbl TeHepalliu Tapa W XapaKTepHCTHKa
TIPOLIeCCOB reHepaLu.

7 OCP6€HHOCTI/I W KOHCTPYKTHBHO® O(bopMnUeHne MapoBbIX KOT/IOB MPAMOTOYHOIO

[leViCTBUS, C eCTeCTBeHHOU U NPUHYAUTe/IbHOM LIUPKYJIsALei.

Krnaccudukaiiys mapoBbix KOT/I0B U 061acty ux ripuMeHenyst. 'OCTBI Ha KOTJIBL.

OHepreTUyecKye KOTJIbl, BbIITyCKaeMble OTeueCTBeHHbIMU 3aBOZ,aMU

TexXHUKO-7KOHOMUYeCKHi1 BbIOOP OX/IaX/eHs Ta30B B KOTJ/Ie. 3a/laud U

4 T110C/Ie/l0BaTe/IbHOCTb KOHCTPYKTOPCKOT'O U [IOBEPOYHOI0 PAaCyeToB KOTJIa.

Cnioco6s1 noBbitieHNst 5KoHOMUUHOCTUA I'TY. Texuuueckoe obcmykuBanue I'TY.
5 HasHaueHue v mpyHLUN PabOTHI [5IMOBOM TPyOBI. BEIOOp BEeHTH/IATOPA M ABIMOCOCA.
Kamepe! cropanusa: ucTopusi pasBUTHs, YCTPOWCTBO U IIPUHLIAII  JIeUCTBUS,

6 K/1accU(UKaLys, OC/I0’KHEHMs], CBsI3aHHbIe C SKCIUTyaTaluei.

7 Komripeccopbl: yCTpPOMCTBO U IIPUHLIMII IeHCTBHS, 0COOEHHOCTH IKCIUTyaTaruy.

8 [TapoBbie Typ6uHEI B TeroBoi cxeme III'Y ¢ KY, mapameTpsl napa, ocobeHHOCTH
KOHCTPYKLIMY M pacyeTa TerIOBOU CXeMBI.

9 [IpyHUMNIMa/IBbHBIE TEIJIOBbIE CXeMbl [1apOra3oBbIX SHEproycTaHoBoK ¢ KY.

10 Cxembl mapora3oBbix 3HEProyctaHoBok ¢ KY ¢ joxuraHieM TOMIMBa.
Onrumu3aLus XxapakKTepucTUK, 000pyI0BaHUS U TEXHUYECKHX PelleHrH TIpu
pa3pabotke I'TY-TDII.

[Tokaszatenu skoHOMUUHOCTH. [II'Y ¢ BHYTPULMKIOBOW rasu@ukaliyieii yris, cxemMsl U
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roKasaTesu

6.2. Tembl HHAMBUYA/TbHBIX 3a/laHUI Ha KyPCOBOe MPOeKTUPOBaHUe:

1. Tennossle pacuetsl npocrou I'TY

2. TerunoBou pacuet I'TY ¢ perenepanueit

3. PacueT ocHOBHBIX pa3MepoB U Toka3aresieii obopyzoBanust I'TY (kommpeccopa, Kamepbl
cropaHwusi, TypOUHbI)

4. ViccneioBaHye peXKMMOB paboThl dHepreTrueckux ['TY

5. VccnenoBaHre BAMSIHUS U KIIMMAaTUYeCKMX XapaKTePUCTHK Ha MoKa3aTe/ M 3KOHOMUYHOCTU
sHepretuyeckux ['TY

6. VccnenoBanre pabotel Ta30TypouHHBIX TOL]

7. ViccnenoBaHye paboThl OZJHOKOHTYPHOM napora3oBoi TOC ¢ KOT/IOM-yTU/IM3aTOPOM

8. VccnenoBanre paboThl ABYXKOHTYPHOI napora3oBoii TOC ¢ KOT/IOM-YTH/IM3aTOPOM

9. TeryioBo pacueT KoT/ia-yTunusatopa [I'Y

10. Pacuer IIT"Y ¢ nosy3aBUCUMOM CXeMOi

11. Pacuet BbiOpocoB III'Y B atMocdepy

TeKyIuii KOHTPOJIb 110 AUCIUITHHE 00eCTieunBaeTCst IyTeM YCTHOTO OTpoca Tipy
3aluTe 3a/laHuK U TeCTUPOBaHUU. [IpriMepbl BONIPOCOB U TeCTOB MPUBEZEHbI HIDKE.
KoHmponbHas paboma Nel (TipuMepbl BOIIPOCOR)



. CxeMa ¥ LIUKJI TIPOCTeHIIIei ra30TypOMHHOM YCTAHOBKHM OTKPBITOTO THUIIA.

. Pabora Typ6uHbl, pabora upkia B I'TY npocToro uukna.

. Pacxopn Bo3ayxa, raza v pacxoq toruivea B ['TY mipocToro uukJia.

. MomHocts I'TY mpocToro nukia, Tepmudeckuii KI11, abconmtoTHeii anekrpuyeckuii KIT/I.
. CriocoObI MOBBIIIeHNS TeIJIOBOM SKoHOMUUHOCTH ['TY.

. JocrouHctBa v HegocTaTtku ['TY.

. Cxema v tpk/1 ['TY co cTyneHYaThIM CKaTHeM BO3/yXa.

. Pabora TypOuHbI, pabora uukia B I'TY co cTyneHuaTsIM CokaTieM BO3ZyXa.

. Pacxopn Bo3ayxa, rasa v pacxof toruisa B ['TY €O cTyneHuUaTbiM CKaTUeM BO3JyXa.
10. Momnocts I'TY, Tepmuueckwuii KI1/], abcomtotHbIi snmekTpuueckuii KIT I'TY co
CTyIeHYaTbIM CKaThUeM BO3/yXa.

OO UThA,WN -

IIpumepsI BONPOCOB K TecTaM M0 AucnuiuiuHe «Ilapora3oBblie 3HeproycTaHOBKHU»

1. B uem ¢pu3ryecKy 3aK/IFOYAeTCS BBIMTPHILI OT MPOMEKYTOUHOTO OX/IaX/[eHUsl pabouero Tesa
NPy C’KaTUMU B KOMIpeccope?

. 3aueM HY’KHO pasZie/ieHre BO3/lyXa Ha NepBUYHbIM U BTOpUuHblld B KC I'TY?

. Kak gocturaercst paszieneHue Bo3/yxa Ha repBUYHbIN U BTopuuHbIi B KC I'TY?

. Kak gocruraetcs TypOysn3aiius moToka B Kamepax cropanusi ['TY?

. Kakue Turbl kKamep cropanusi UCrob3yrTcest B I'TY?

. Urto Takoe crexromeTpruueckuit Koapduiment LO?

. UeMy nprMepHO paBeH cTexruoMeTpuueckrii KoapduiumeHT LO /151 yrieBoA0pOHbIX TOIIUB?
. Uto Takoe k03¢ dureHT n30bITKA BO3AyXa?

. B Kakux rpeziesiax HaXoAMUTCS 3HaueHHe Ko3(duirenta n3obiTka Bo3ayxa B ['TY?

10. B uem 3ak/rouaeTCst OCHOBHAsI 33/laua pacueTa TernaoBou cxemel ['TY?

11. Kakum obpa3oM ox/akaeHue 37IeMeHTOB TYpOUH 1103BosisieT yBenuuuTh KITI I'TY?

12. TTouemy umeeTcst TIpefiei, BbIllle KOTOPOTO OXJIaXKAEeHHUe JIONaToK U TUCKOB TypouH ['TY
He MPUBOJAUT K yBesnuenutro KIT/?

13. Yto Takoe xapakTepucTtuka Komripeccopa ['TY?

14. Yo Takoe xapakrepuctuka ['TY?

15. Kak onpeziesnisieTcst MpyBe/IeHHBIN pacxos Bo3ayxa B ['TY?

16. Kak onpezensieTcst npyuBeieHHas yactora BpaieHus ['TY?

17. ITouemy asig I'TY 3aKpbITOTO THIIA MOXKHO 3HAUUTEJILHO MMOBBICUTh eJMHUYHYIO
MOIL[HOCTb arperaTa 1o cpaBHeHutO ¢ ['TY OTKpbITOro Tvmna?

18. Kak npoucxoaut peryvpoaHue MolHocty ['TY 3akpeiToro tumna?

19. Kakas MoriHocTh Typboarperara 6obiie?

OCoOoONOUTL kA~ WDN

6.3 Temb! pedepaToB:

1.  TlapocunoBble 1 ra3oBble TerioBble ABUraTeny. [Tapora3oBbie ycraHoBKY (ITIY) Kak
MepCrieKTUBHOe HallpaB/ieHWe Pa3sBUTUS TelyIoOHepreTUkKU

2. TlpuHUMNHATbHBIE CXeMbI TApOTYPOMHHOM 3/1eKTPOCTAHL[UHM Ha OPraHUUeCKOM U
/lePHOM TOI/IUBe

3. MecTo KOTe/JIbHOW yCTaHOBKM Y IlaporeHepaTopa B TexHojiornueckor cxeme TOC u
ADC. CxeMbl KOTeJIbHOU U ITaPOreHepaTOPHON yCTAHOBKU B KOMITJIEKCE CO
BCIIOMOrare/ibHbIM 000pyZ0BaHKEeM

4.  Cxembl reHepaluu rapa 4 xapakTepyuCTHKa NPOLIeCCOB reHeparjiu.
OcobeHHOCTH 1 KOHCTPYKTHBHOE 0()OPMJIEHHE TTapOBBIX KOT/IOB MPSIMOTOYHOT'O
JIeCTBUS, C eCTeCTBeHHOW U MPUHYIUTE/IbHON LIUPKYISLen

5.  XapakTepuCTHKa MOBEPXHOCTeN HarpeBa U X KOMIIOHOBKa. [TapoBo/isiHOH,
TOTUTUBHBIN, Fa30BbIM M BO3JYILLIHbINA TPAKTHI

6. Knaccudwukaius mapoBbix KOTJIOB ¥ 00/1acTh ux npuMeHeHus. 'OCTbI Ha KOT/IBI.
OHepreTruueckue KOTJIbl, BbIIIyCKaeMble OTeYeCTBeHHbIMU 3aBOJaMu

7.  T'mppoivHaMUKa U HaJIe)KHOCTh PabOTHI 371eMeHTOB KOoT/1a. OCHOBHBIE YDaBHEHHUSI
T'UJPOJUHaMUKU U TelyioobMeHa BOJJOHAIIOPHOTO TPaKTa
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OcobeHHOCTH TU/JPOJUHAMHUKHN CUCTEM C eCTeCTBEHHOM LIUPKYIsL1eit.
Knaccuduikarus ucrnapurenbHbIX CUCTEM KOT/IOB

TemrmepaTypa cTeHKH TPyOBI ¥ ee 3aBUCUMOCTB OT YCJ/I0BUI 0b6orpeBa. OCHOBBI
MeTO/JVKH pacueTa KOHTYPOB LIUPKY/IALIUN

TerioBast ¥ ruipaBiIMyecKast HEpaBHOMEPHOCTh B 0060rpeBaeMbIx TpyOax. Kpusucer
Teruioo0MeHa B mapoobpasyromux Tpybax

3acTou U ONpPOKU/bIBAHKE LIUPKY/IALUK. ['uApofHaMuKa CUCTeM C
TIPUHY/IUTEJIbHBIM IBMKEHUEM TeIlJIOHOCUTe s

I'mppoayHamuueckass HeyCTOMYMBOCTS. [lyibcarys moToka v Mepsl 10 ee
yCTpaHeHU0

YpaBHUTe/TBHOE U PeryJTMPOBOYHOE IaiiboBaHue. ['apaBiryecKkast XapakKTepUCTHKa
MHOTOTPYOHBIX CCTEM

TeruioBasi 1 rujpasauyeckas passeprka. ['napoauHaMuKa UCIIapUTe/IbHbIX CUCTEM
KOTJIOB C eCTeCTBEeHHOM LIMPKyIaLyend. MeTtoauka pacuera, IpOCTOrO U CJI0KHOTO
KOHTYPOB LIUPKYJIALIMA

CxeMmbl OpraHuM3aliy [JBIKeHUs BO/bl ¥ TapOBOASHOM cMecH. ['napoauHaMuka
BOJIOTPENHBIX KOT/IOB, 5KOHOMai3epoB U MaporeperpeBaresnei

[TopsimoK ryjpaBIMuecKoro pacyera KOT/JIOB C eCTeCTBEHHOM W NPUHYJUTeIbHON
uupKyasiguen. I'napaBanyeckuid pacyetr KY

TernoBo#i OanaHC ¥ TemMriepaTypHbIM ypOBeHb TOTKH. Ternioo0MeH B TOTIKe.
TeruioBble XapakTepUCTUKU HACTEHHBIX 3KPaHOB

W3nyuarenbHast criocoOHOCTH (akesia. Boibop TemriepaTypbl POAYKTOB CrOpaHus Ha
BBIXO/le U3 TOMIOYHOW KaMephl

Bb160p KOHEUHOT0 OX/IaXK/|eHHsI Ta30B B TonKe. MeTo/uKa pacuera TeryioobMeHa B
Torke. JIyuuCThIi TeriooOMeH B ra30xo/ax KOT/a.

KoadhdurmeHTs! Terionepeaur ¥ BLIOOP ONTUMAaIbHOM CKOPOCTH TIPOJYKTOB
CropaHusi B KOHBEKTUBHBIX a30xozax

MerTopvKa pacueTa KOHBEKTUBHBIX TTOBePXHOCTeH HarpeBa. VIHTeHcHbrKaLus
paJMaliiOHHOT0 ¥ KOHBEKTUBHOIO Terji000MeHa B 3/IeMeHTax KOoTJia
PacnpeziesieHre Ternj0BOCIIPUATUN MeXXy TIOBEPXHOCTSIMU HarpeBa
TeXHUKO-IKOHOMUYECKHI BBIOOD OX/TaXK/[eHUsI Ta30B B KOTJ/Ie. 3a/lauu U
110CJIeZI0BaTe/IbHOCTb KOHCTPYKTOPCKOT'O U IIOBEPOYHOI'O PacyeToB KOT/ia
AspogvHaMHMKa TOINKUA. A3pOAMHAMUYECKHEe COMNPOTUBJIEHUSI TIa30BO3[YIIHOIO
TPaKTa M CriocoObl UX MpeofoeHus

HasHaueHue v MpUHLUIT PabOTHI [BIMOBOM TPyOBI. BEIOOp BEeHTH/ISITOPA U ABIMOCOCA
OCHOBBI peryMpoBaHus pacxoja Bo3zayxa. MeTtoauka aspofyHaMHU4eCcKoro pacuera
KOTe/IbHOM YCTaHOBKU. A3po/ivHaMuyeckuil pacuet KY

Y CTpOCTBO Ta30TypOMHHOM YCTaHOBKY M €e OCHOBHBIX 371eMeHTOB. Kamepbl
CropaHusi: UCTOPUS Pa3BUTHS, YCTPOMCTBO U NMPUHLUI [IeMCTBUS, KnacCU(pUKaLys,
OCJIO’KHEHUS, CBSI3aHHbIe C SKCIUTyaTaluen

Komripeccopbl: yCTPOMCTBO M MPUHLUII IeHCTBUS, 0COOEHHOCTH 3KCIUTyaTaliu
TypOUWHBI: yCTPOMCTBO W MTPUHLIMIT I€HCTBUS, 0COOEHHOCTH KCIUTyaTalyH.
Metopuka pacuera I'TY. [IpeumyiriecTBa U HeJOCTaTKU apOCU/IOBBIX U ra30BbIX
TEeIUIOBbIX JBUTaTesen

TepmoarHamuueckue uK/Ibl bpaiitoHa u bpalitoHa — PeHKrHa npocTenimmx
Tery1oBbIX cxeM I'TY u pasnuunbix Tunos 1Y

I"a30TypOUHHAsE yCTaHOBKA — OCHOBHOM 3/IEMEHT B TEIJIOBBIX cxeMax [1I'Y

BiysiHve HauanbHBIX U KOHEYHBIX [TapaMeTpOB.

BivsHye KMMaTHYeCKUX XapaKTepyuCTHK Ha rokasarenu I'TY

BivstHue TemniepaTypbl Hapy>KHOI'O BO3/lyXa, [jaB/IeHUs] U BJIaKHOCTU Ha
xXapakrepuctuku I'TY

BnusiHue kayecTBa Bo3/yxa Ha rokasarenu I'TY. Pexxumsl pabotsl ['TY 1 Bompockr
9KCILTyaTaluu
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ITepemenHsble pexxuMsbl ['TY, MyCKO-0CTaHOBOUHBIE PeXXUMBIL. TexHuueckoe
obcnykuBanue I'TY. BiiusiHue KauecTBa Bo3/iyxa Ha moka3zatemu ['TY
Vcnonb3oBaHue ra30TypOMHHBIX YCTaHOBOK B KaueCTBe TPUBOA
snekTporeHepaTopoB TOC. CxeMbl U LIUKJ/IbI SHepretudyeckux ['TY
XapaKTepUCTHKH TEIJIOBBIX cxeM Hepretuueckux ['TY: npuHim paboTsl,
rioka3atenu. Crioco6bl roBeiieHrs 5KOHOMUYHOCTU ['TY. OcCHOBHBIe 371eMeHThI
nry

Kotnbi-ytunmusaropsl. [1apoBbie TypOUHbIL. TUTIBI U CXeMbl KOHCTPYKLIMU KOTJ/IOB-
yTHIN3aTOPOB, UCII0/Ib30BaHUe TPYD C Hapy>KHbIM opebpeHreM

OCHOBHBIE M10JI0’KeHUs TeIIOBOI'0 KOHCTPYKTOPCKOr'0 U MOBePOYHbIX pacueToB KY.
Hoxxuranue Torvea B KY, criocobbl, Ha3HaueHue

[TapoBbie Typ6uHEI B TerioBoi cxeme III'Y ¢ KY, mapameTpsI napa, ocobeHHOCTH
KOHCTPYKLIMY M pacyeTa TerjiOBOU CXeMbl

OpHoBanbHBIe M MHOTOBaJIbHBIE cxeMbl [II'Y ¢ KY, perynuvpoBaHue 371eKTpUueCcKou
Harpysku

OripeziesieHye MoKa3aTesiell 3KOHOMUUHOCTH. biounbie cuctembl ['TY. TonnuBHOe
x03s1cTBO ['TY. CrcTeMbl aBTOMaTU3aL[MM U 3aLL{UThI

Cucremsl IOArOTOBKU BO3/yxa. CHUCTeMBI LIIyMOTJTyILIeHUsS

Cucrema Mac/iocHaOKeHHsI. AHTUTIOMITa)KHAst CUCTeMa

[IpyvHIMNIMaIbHbIe TeruioBble CXeMbl [1apora3oBbIX SHEproyCraHoBoK ¢ KY
Tepmoaunamuueckue cBoiictBa [1I'Y ¢ KY. OcHoBHble noka3aTenu [1I'Y

Cxempbl apora3oBbIX 3HeproycraHoBokK ¢ KY ¢ foxxuranuem ToIruivBa
XapakTtepuctuku III'Y ¢ goxkuraHvem Torusa.

Crenenb 6unapHoctu ITI'Y ¢ KY, nyTi KapHOTH3a1[Mi KOMOMHUPOBAHHOTO 1IMK/Ia
Bri6op uncia KoHTYpoB reHepanun rapa B KY: ofHo-, IBYX- ¥ TPeXKOHTYPHbIE
CXeMbl, IPOMEeKYTOYHBIM Meperpes napa

Bribop TemriepaTypHbIX HariopoB B MoBepxHOCTsX HarpeBa KY, noctpoenue Q,T —
rpadukos. ["a3oTyp6unnbie TOLI. Tumnbl TernoBsix cxem ['TY TOI]

Pe>xuiMbl pabO0ThI, BIOOP TEXHUUECKUX PelleHUH 110 pPeryIMpoBaHuio rpadKoB
TeI/IOBbIX Harpy3oK. ITokasaTtesn skoHoMuuHOCTU I'TY-TOL]

MeTo/rKa pacueTa TeryioBeix cxem I'TY TOII. 4MogenvpoBaHye Pe>KUMOB pabOThI
I'TY TOL.

OnTuMuU3aIUs XapakTePUCTHK, 000PYI0BaHHSI ¥ TEXHUUECKUX PeIleHHH TpU
paspabotke I'TY-TIII.

IIT'Y ¢ mosy3aBUCHUMOM CXeMol pabOoThI Ha TMbUIEYTO/IBHBIX U Ta30Ma3yTHBIX TOC —
TeIJIOBbIe CXeMbl, 0COOeHHOCTH KOHCTpYKIMK KY, rokasaTes 5KOHOMUUHOCTH
TIT'Y co cobpocom ra3zos I'TY B mapoBo# KOTeJT IMapOCHIOBON YCTaHOBKH
(«copocHbie» IT'Y)

TerioBbie CxeMbl, 0COOEHHOCTH TeXHOJIOTUYEeCKOT0 MpolLiecca OT BUJja CKUTaeMoro B
KOTJIe TOIJIMBA U [TapaMeTPOB BBIXO/HbIX rasos I'TY

[Toka3zaTenu 3KkOHOMUUHOCTH. [1I'Y ¢ BHYTPULIMK/IOBOM ra3uduKaiyei yris, cxeMbl
Y TI0Ka3aTeslu

[II'Y ¢ UUpPKYIUPYIOIIUM KUITALLKMM CJIOeM B KOTJIe T10/, AaB/leHheM

[Tapora3oBsie Terio3eKkrporieHTpanu (ITI'Y-TOLI) — BapuaHThI TEIJIOBBIX CXeM,
Croco0bl U PEXKUMbI TIOKPBITHSI TPAQUKOB OTITyCKA TETUIOTHI, I0)KMUTaH|e TOTI/IMBA
[TaporasoBasi TexHo/0rHs Ha nibutieyro/ibHbIX TOC. [II'Y ¢ nmapaniensHOM cxemMou
paboThI: TeTIOBbIe cxeMbl, KOHCTPYKLUs KY, 0co6eHHOCTH TeXHOIO0rMUecKoro
rporiecca

IToka3arenu s3koHOMHUHOCTHU [1I'Y, CTIOCOOBI peryMpoBaHus 3/IeKTPHUeCKO
Harpys3ku. KUII

ABTOMaTUUECKHe PeryyiaTopel, TexHosornueckue 3amurel ¥ ACYTITIIT'Y.
[TaporasoBeie KOC, TOL] ¢ KOT/IaMU-yYTUIU3aTOPaMH.

TWIIbI TEIJIOBBIX CXeM
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IToka3arem S3KOHOMHUUHOCTU. PeXXMMBbI paboThl. MeTo/IMKa KOHCTPYKTOPCKOT'O
pacuerta TerioBbix cxem III'Y KOC, TOL] ¢ KY. ITosepounsle pacuetsl [II'Y KOC,
oL,

Ontymu3sanus napameTpoB U rpoguns TerioBbix cxeM 'Y KOC ¢ KY.
YcTpoicTBo U paboTta KoT/ia-ytuam3atopa. Oco0eHHOCTH OTITycKa TeryioTel Ha [TT'Y
oL,

[TprMeHeHMe NTapora3oBbIX TEXHOIOTHH [IJIs1 TeXIIepeBOOPY KeHHs MapoTypOUHHBIX
ToC

TexHonornueckure perieHus v TerioBble cxemsol [II'Y TOC asst TexnepeBoOOpyKeHUst
MeTtovKa pacueTa 3HaueHWI MoKa3aTesel TeN/I0BOM 3KOHOMUUYHOCTH NTapora3oBbIX
5HeProyCTaHOBOK [i/Is1 IPOM3BO/ICTBA 3/IeKTPUUECKOU U TeII0BOM SHeprun
PacueTHoe oripe/iesieHre MapaMeTpoOB TerioBoi SKoHoMuYHOoCTH [IT'Y ¢ KY u II'Y
cOpocHoro THra

MeTo/pl CpaBHEHUS TeIJIOBOM S5KOHOMUYHOCTH SHEProyCTaHOBOK. TerioBou pacyer
KOTJIa-yTU/IN3aTopa

Pacuet napametpoB [1T'Y-K3C ¢ ogHOKOHTYpHBIM KY.

Pacuet nokasarenei TerioBor s3koHOMUYHOCTH [1I'Y KOC n TOL],

PacueT npuHLMNIManbHOM TEIJIOBOM CXeMbl apora3oBoi TOLl ¢ 0AHOKOHTYPHBIM
KOTJIOM YTHU/IM3aTOPOM, KOHZeHcauroHHou [TTY u ¢ goxxuraHvem Tornamsa
Oo6mectannuonHble cucteMbl I'TY u IIT'Y TOC. TormmBHOe X035HCTBO
OcobeHHOCTH BOZIOTIOATOTOBKY U TEXHUUYECKOT0 BO/j0CHa0XeHus1. CucTeMbl
aBromaru3aruu [1I'Y TOC u BefieHUs1 pe>KUMOB pabOThI

KowmmnonoBku u rerriad I'T v III" TOC. Dkosoruyeckye BOnpocs! skcryaranuu I'T
ulll'ToC

ITepcriektyBbl pa3sutus [II'Y TOC. III'Y TAC c rasudukauuyeis. I[II'Y TOC Ha 6a3e
I'TY co cnoxxubivu tukaamu. II'Y TOC ¢ BIIpBICKOM T1apa/BO/ABL.

Cucrtembl aBTomMatusanuu [1I'Y TOC

O1eHKa TeXHUKO-3KOHOMUYecKol 3¢ dekTruBHOCTU MoziepHu3auuu ['TY-TOC ¢
VCI10/Ib30BaHKeM 1apora3oBOi TEXHOJIOTUN

ODKOHOMHUeCKas 11e/1iecoobpa3HoCTb (hopcupoBaHHOTO BHeApeHus [ITY u I'TY nipu
0OHOB/IEHUH TETIOBBIX 3/IEKTPOCTAHLUH

KommniekcHbIM MOAX0[, K CTPOUTE/IBECTBY U PEKOHCTPYKLIMH 3/1eKTPOCTaHLIMK C
npuMeHenueM 1Y u [IT'Y

OtpaboTKa TeXHUUeCKUX pellieHHni Ha COOCTBEHHBIX 3/1IeKTPOCTAHLUSIX — 3a/10T
Ha/|e)KHOW paboThl 000PyA0OBaHMS Y 3aKa3urKa

KoHpeHcarmoHHasi apora3oBasi 37IeKTPOCTaHLIUS /1/1si Ha/Ie)KHOTO SHeProCHa0KeHUst
NIPOMBILIIEHHBIX [T0TpeOuTeneit

PeKOHCTPYKLS TapOTypOUHHBIX 3/IEKTPOCTAHLMN - 3 PEeKTUBHBIN MyTh

IepeBOOPY KeHNsI SHePreTUKU

OmBIT 3KCIUTyaTalMy ra30mapoTypounHoi ycraHoBku ['TIY-16K ¢ BrippickoM Tiapa
TeryiopUKalMOHHbIe — TAapora3oBble  YCTAaHOBKM /11 3aMeHbl  yCTapeBILero
o6opynoBanust TOI OAO «JIeH3HEPro».

[ToBbImIeHne 3KCITyaTallMOHHBIX XapaKTePUCTUK SHePreTUYeCKUX yCTaHOBOK
CpaBHeHue mapocuioBoro 6soka ¢ T-265 u sHepro6sioka c asyms [1I'Y-170T.
Maciuraber BHegpenus [II'Y u I'TY B cpefHeCpOUHOI TIePCIIEKTHBE

6.4 YueOHO-MeTOjUUeCKOe obecreyeHHe CAaMOCTOATE/TbHOH PadoThI

JIuTeparypa:

Tpyxuuii A.Jl. [Tapora3oBbie yCTaHOBKU 3/1eKTPOCTAHLIMM [ DeKTPOHHbIN pecypc]:
yuebHoe mocobue ayist By30B/ Tpyxuuii A.[l.— D/IeKTPOH. TEKCTOBBIE JaHHbIe.— M.:
N3parensckuii jom MOU, 2013.— 648 c.— Pexxum gocryna:




http://www.iprbookshop.ru/33207.html.— 3BC «IPRbooks»

['a30TypOMHHBIE SHEpreTUYeCcKre YCTaHOBKY [ /IeKTPOHHBIN pecypc]: yueOHOe
nocobue a1 By30B/ C.B. []aHeB [u p.].— DJ/IeKTPOH. TEKCTOBbIE JaHHbIe.— M.
N3natensckuii jom MOU, 2011.— 427 c.— Pexxum fgoctymna:
http://www.iprbookshop.ru/33113.html.— 35C «IPRbooks»

[Hepromes JI.I'. Bo3gyxoAyBHbIe yCTaHOBKM M CTaHLIMM [ D/IEKTPOHHBIN pecypc]:
yuebHoe mocobue/ [Ieprome JI.I.— DyieKTPOH. TEKCTOBBIE JaHHbIE.— M.:
MOCKOBCKHI rOCy/1lapCTBEHHBIN CTPOUTe/IbHBIN YHHUBepcuTeT, Al [Tu Op Meaua, 35C
ACB, 2015.— 163 c.— Pexxum poctyna: http://www.iprbookshop.ru/39649.html.—
9BC «IPRbooks»

Pa3BrTHe TOMOYHBIX TEXHOIOTUM B POCCUHCKON SHepreTuke [D/1eKTpOHHBIN pecypc]:
yue6Hoe rtocobue/ B.JI. IllynbMaH [u Ap.].— D/1eKTpOH. TeKCTOBBIE JaHHbIe.—
ExarepuHOypr: Ypanbckuii desepansHbiii yausepcutet, ObC ACB, 2016.— 512 c.—
PexxuM gocryma: http://www.iprbookshop.ru/66004.html.— 9BC «IPRbooks»

[TpaBu/ia TeXHUYECKOW KCILTyaTal[iK TEIJIOBbIX SHEPTrOYCTaHOBOK [ DJIeKTPOHHBIM
pecypc]/ — D/ieKTpoH. TeKcToBble AaHHble.— M.: DHAC, 2017.— 208 c.— Pexxum
pocryna: http://www.iprbookshop.ru/76184.html.— 35C «IPRbooks»

AdanacreB B.H. BrinosHeHre AoMalllHUX 3a/JaHUAN T10 KypCy «MeTo/bl
WHTEeHCU(DUKAIUK TeTI000MeHa» [DNeKTPOHHbBIN pecypc]: MeToauueckre yKa3aHust/
AdanacreB B.H., Mopckoii [I.H., ikomackuH A.A.— D/1eKTPOH. TeKCTOBbIe aHHbIe.—
M.: MOCKOBCKHY TOCy/lapCTBeHHbIN TeXHUUYeCKU yHuBepcuteT umenu H.O. baymaHa,
2011.— 20 c.— Pexxum poctymna: http://www.iprbookshop.ru/30949.html.— 3B5C
«IPRbooks»

7. OLleHOYHBIe Cpe/CTBa

7.1 BOl'lpOCbl K IIepBOMY TeEKYyLIeMY KOHTPOJIK0 OCBOCHHUA JUCIIUITI/THHDbI

[TapocunoBble 1 ra3oBble TeruioBble ABurareu. [laporasosslie ycraHoBkH (I1I'Y)
KAaK [epCreKTUBHOEe HallpaB/IeHWe Pa3BUTHS TeIVIOSHePreTUKU

[MpuHLMNMaIbHBIE CXeMbI TapOTYPOMHHOM 3/1IeEKTPOCTAHL[MM HAa OPraHUueckKoM 1
s1lePHOM TOI/IUBE

MecTo KOTe/IbHOM yCTaHOBKHU U TlaporeHepaTopa B TexHoJsioruueckou cxeme TOC u
ADC. CxeMbl KOTe/IbHOW Y NIapOTreHepaTOpPHOM YCTaHOBKY B KOMIUIEKCe CO
BCIIOMOTaTe/IbHbIM 000py/J0BaHHEM

CxeMmbl reHepaljiy I1apa U XapaKTepuCTHKa MPOLIeCCOB IreHeparjiy.

OcobeHHOCTH U KOHCTPYKTHBHOE 0(OpMJIeHHE 11apOBbIX KOT/IOB IPSIMOTOUYHOT'O
JleMICTBUS, C eCTeCTBEHHOW M NPUHY/IUTeIbHON LIUPKY/ISLen

XapakTepHCTHKa I0BEPXHOCTel HarpeBa ¥ UX KOMIIOHOBKA. IlapoBozisiHOM,
TOTIMBHBIM, Fa30BbIM U BO3ZYIIHbBIN TPAaKThI

Knaccudukarys napoBbix KOT/I0B U 061acTti ux npuMeHeHust. 'OCTbI Ha KOT/IBL
OHepreTuyecKye KOTJIbl, BbIITyCKaeMble OTeueCTBEHHbIMY 3aBOZ,aMU
I'napoarHaMMKa M HafleXKHOCTh paboThI 3/1eMeHTOB KoT/1a. OCHOBHbIE ypaBHEHUsI
T'UPOJUHAMUKH U TeTyiooOMeHa BOJJOHAIIOPHOTO TPAKTa

OcobeHHOCTH THIPOJUHAMHUKHN CUCTEM C eCTeCTBEHHOM LIUPKYJIsLIMei.
Knaccuduikarus vucrnapurenbHbIX CUCTEM KOT/IOB

TemMniepaTypa cTeHKH TPyOBbI U ee 3aBUCUMOCTh OT yCJI0BUI1 0b6orpeBa. OCHOBBI
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MeTOZMKH pacyeTa KOHTYPOB LIUPKYJISILIUU
TernnoBast ¥ ruzipaBIMUecKasi HPABHOMEPHOCTE B 00orpeBaeMbIx Tpybax. Kpusucht
TeruyiooOMeHa B apooOpa3yroiux Tpybax

3acTou U ONpOKK/bIBAHKE LIUPKY/ISALUK. ['MpofHaMuKa CUCTeM C
TIPUHY/IUTEJIbHBIM IBMKEHUEM TeTlJIOHOCUTe s

I'mppogyHamMuueckass HeyCTOMYMBOCTS. Ilybcarys MoToka U Mepsl 10 ee
yCTPaHeHU0

YpaBHHUTE/TEHOE U Pery/TMPOBOYHOe iaiiboBaHue. ['apaBnryeckast XapakKTepUCTHKA
MHOTOTPYOHBIX CUCTEM

TeruioBast U rujpaBIMyeckas pasBeprka. ['napoauHaMyKa UCIIapUTe/IbHbIX CUCTEM
KOTJIOB C eCTeCTBeHHOM LIMPKyisdLyeld. MeToauKa pacuyeta, IpOCTOrO U CJI0XKHOTO
KOHTYPOB LIUPKYJIALIN

CxeMmbl OpraHuM3aliy [JBWKeHUs BO/JbI M TTapOBO/SIHOM cMecu. ['npoauHaMuka
BOJOTPEMHBIX KOT/IOB, 5SKOHOMai3€epoB U MaponeperpeBaresnei

[TopsiloK TuApaBIMUECKOrO pacyeTa KOTJIOB C €CTeCTBEHHOW U TMPUHYAUTETbHOU
uupKyasguen. I'napaBanyeckui pacyetr KY

TerioBo#t 6anaHC U TeMIiepaTypHbIA YPOBeHb TOMKU. TeriooOMeH B TOTIKe.
TenuioBble XapakTepUCTUKN HACTEHHBIX SKPaHOB

N3nyuarenbHast crioco6HOCTH (hakesia. Beibop TemriepaTypbl MPOAYKTOB CrOPaHUSs
Ha BBIXO/le U3 TOITOYHOM KaMepbl

Bri60op KOHeUHOT0 OXJIaXK/]eHHs Ta30B B TOMKe. MeTo/iMKa pacuera TersioobMeHa B
Torke. JIyuucThIid TeriooOMeH B ra30xo/iax KoT/a

KosdduipenTs! Teruionepesaun ¥ BLIOOP ONTUMAaTbHOM CKOPOCTH MPOIYKTOB
CropaHusi B KOHBEKTUBHBIX ra30Xxozax

MeTovKa pacueTa KOHBEKTUBHBIX [IOBEpPXHOCTeN HarpeBa. VIHTeHCUUKaLys
PaZMal[IOHHOTO ¥ KOHBEKTUBHOTO TeIJIo00MeHa B 3/IeMeHTax KOTJia
PacripesienieHre TeNI0BOCOPUATHI MeX/y TOBEPXHOCTSIMU HarpeBa
TeXHUKO-9KOHOMHUECKHUI BBIOOD OX/TaXK/I€HUS Ta30B B KOT/Ie. 3a/lauul U
T10CJ/1e0BaTe/IbHOCTb KOHCTPYKTOPCKOI'O U IIOBEPOYHOI'0 PAaCyeTOB KOTJIa
AspoguHamMMKa TOMKHW. AspojyHaMUYeCKHe COINPOTUB/IEHUS Ta30BO3/YIIHOIO
TPaKTa M CriocoObI UX MPeozoeH s

HasHaueHue v mpyHLUI paboTHI [BIMOBOM TPyOBI. BEIOOp BEeHTH/ISITOPA U ABIMOCOCA
OCHOBBI peryMpoBaHus pacxoza Bo3gyxa. MeToauka a3pojHaMUueCcKoro pacuera
KOTeJIbHOM YCTaHOBKU. AspovHaMuyeckui pacuet KY

YcTpolicTBO ra30TypOMHHOMN YCTaHOBKY M ee OCHOBHBIX 3/1eMeHTOB. Kamepbl
CrOpaHUsi: UCTOPUS Pa3BUTHS, YCTPOMCTBO U MPUHLIUI [IeMCTBUS, KIacCUpUKaLUs,
OCJIO’KHEHUSI, CBSI3aHHbIE C SKCIUTyaTaluei

Kommnpeccops!: ycTpoiiCTBO ¥ PUHLIUI AelCTBUsI, 0COOEHHOCTH SKCILTyaTaluy
TypOuHBI: YCTPOMCTBO W TIPUHLUT JIEMCTBUS, 0COOEHHOCTU KCTITyaTal[|H.
Metopuka pacueta I'TY. [Ipeumy1iecTBa ¥ HeZJlOCTaTKX NAPOCU/IOBBIX U ra30BbIX
TEeIIOBBIX JBUTaTesnen

TepmoarHaMuueckye UK/bI bpaiitoHa u bpalitoHa — PeHKMHa NpocTenimx
TerIoBbIX cxeM ['TY u pa3nuunbix Tunos [1TY

[a30TypOUHHAsE yCTaHOBKA — OCHOBHOM 3/IEMEHT B TEIJIOBBIX cxeMax [1I'Y

BivssHue HauaibHBIX YU KOHEUHBIX [TapaMeTpOoB.

BiusiHve KmMMaTHuecKrx XapakTepyuCTHK Ha nokasatenu ['TY

BnusHue TemniepaTypbl Hapy’>KHOI'O BO3/lyXa, [jaB/IeHHUsI U BJI&)KHOCTU Ha
xapakrepuctuku ['TY

BnusiHve kauecTBa Bo3/yxa Ha rokasarenu ['TY.

Pexxumbl pabotsl I'TY 1 BOnpock! 3KCITyaTaliiu

[TepemenHsble pexxuMsbl ['TY, mycKo-0CTaHOBOYHBIE pe)XKUMBI. TexXHU4eckoe
obcnyxuanue I'TY. BausiHue kauecTBa Bo3[yxa Ha rokasarenu ['TY
Vcnonb3oBaHue ra30TypOMHHBIX YCTaHOBOK B KaueCTBe TIPUBO/IA



snektporeHepaTopoB TOC. CxeMbl U LIUKJ/IbI SHepretudyeckux ['TY

37. XapaKTepuCTHKH TeTUIOBLIX CXeM dHepretndeckux ['TY: mpuHLuI paboThl,
rioka3atenu. Crioco6bI roBeiieHrs 5KOHOMUYHOCTU ['TY. OCHOBHBIe 31eMeHThI
[ry

38. Kortsbi-yTunrsaropsl. [lapoBbie TypOuHbI. THUITBI U CXeMbl KOHCTPYKLIMK KOT/IOB-
YTUM3aTOPOB, UCTIO/Ib30BaHKE TPYO C Hapy>KHBIM OpebpeHreM

39. OcCHOBHBIE TT0JI0’KeHUS TeIJIOBOI0 KOHCTPYKTOPCKOTO Y TIOBEPOYHBIX pacueToB KY.
Hoxxuranue Torvea B KY, criocobObl, Ha3HaueHUe

40. TlapoBsle Typ6uHBI B TeruioBou cxeme III'Y ¢ KY, mapameTpsl rapa, 0COOeHHOCTH
KOHCTPYKLIMY U pacueTa TerjoBOU CXeMbl

41. OpgHoBasbHBIE U MHOTOBabHbIe cxeMbl [1I'Y ¢ KY, perynupoBaHue 3/1eKTpUUeCKon
Harpysku

OoOpa3ern 0uieTa K mepBoMy TeKYII[eMy KOHTPOJII0 3HAHUM 110 JUCLIUIL/THHE

T'PO3HEHCKWM TOCYZIAPCTBEHHBIN HE®TAHOW TEXHUYECKUN YHUBEPCUTET
HHCTUTYT SHEPI'ETUKH
KA®E/IPA "TEIIJIOTEXHUKA U TH/JIPABJ/IMKA"

Bbuner Ne 1

ITepBLIA TEKVIIWI KOHTDOJIL 3HAHUNA

AuciunimHa:  «IlaporasoBbie SHEProyCTaHOBKW»

MeTO,E[I/IKa pacyeTa KOHBEKTUBHBIX HOBerHOCTEﬁ Harpesd. MHTEHCI/I(I)I/IKEIL[I/IH
pPagrualiMOHHOI'O 1 KOHBEKTUBHOI'O TeIyIooOMeHa B 3/IeMeHTax KOT/a

KosdduiieHTs! Terionepesaun ¥ BbIOOP ONTUMaIbHOM CKOPOCTU TIPO/IYKTOB CTOPaHUsI B
KOHBEKTHBHBIX Ia30X0/ax

[TopsiioK THAPaBIMUECKOT0 pacyeTa KOT/IOB C eCTeCTBEeHHOW U MPUHYAUTeTbHOU
uupKyasiuei. I'vapaBauueckuii pacuetr KY

3aB. kadezpoii «T u I'» P.A-B. Typsnyes « »

7.2 BOHPOCBI KO BTOPOMY Te€KyILI[€eMY KOHTPOJII0 OCBO€HHUA JUCIIMIIVIMHBI

1.  OmnpepeneHue rokKaszaTenael 5)KOHOMUUHOCTU. biounbie cuctemsl ['TY. TonnmuBHOe

x03s11cTBO ['TY. Cucrembl aBTOMaTU3aL[MX Y 3aLL{AThI

Cucremsl NOAroTOBKU BO3Ayxa. CHUCTeMBI LIIyMOIJIyILIeHUsS

Cucrema Mac/ocHaOkeHUsl. AHTUTIOMIIa)KHAst CCTeMa

[IpuHLMIIMaIbHBIe TeIJIOBble CXeMbl [1apOra30BbIX SHeproycTaHoBok ¢ KY

Tepmopunamuueckure ceouctsa [II'Y ¢ KY. OcHoBnble nokaszatenu [TI'Y

Cxembl apora3oBbIX 3HeproyCTaHoBOK € KY ¢ foxuraHueMm TOILvMBa

Xapakrepuctuku [II'Y ¢ goxxuranuem TornivBa.

Crenens 6unapHoctH [1T'Y ¢ KY, myT KapHOTH3a[M KOMOMHUPOBAHHOTO LIMKJIA.

8.  BbiOop umcia KOHTYpOB reHepaiuu rapa B KY: ofHo-, JByX- U TPEXKOHTYPHBIE
CXeMBbl, IPOMeKyTOYHBIM Teperpes rnapa

9. Bbibop TeMmepaTypHBIX HaropoB B MoBepxHOCTsX HarpeBa KY, mocrpoenue Q,T —
rpadukos. ['a3oTypounHHBIe TIII. THurbl TerioBbix cxem I'TY TII1

10. PexxuMsbl paboThl, BEIOOP TEXHUUECKUX PeLIeHHH 110 PeryIMpoBaHuI0 rpaduKoB
TeI/IOBbIX Harpy3ok. [lokasarenu skoHomMuuHocTH I'TY-TOI]

11. Meroauka pacueta TeryioBeix cxeM I'TY TOLI. 4MogenvpoBaHue Pe>KUMOB PabOThI
I'TY TOL,

12.  OnTuMH3alMs XapaKTepUCTHK, 000pyj0BaHUS U TeXHUUECKUX pellleHUH pU
pa3zpabotke I'TY-T3L]
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25.
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37.

38.

[II'Y ¢ mony3aBUCUMOM CXeMOl paboThI Ha MBUIEYTO/IbHBIX U Ta30Ma3yTHBIX TOC —
TeIJIOBbIe CXeMbl, 0COOeHHOCTH KOHCTpYKImK KY, mokasaTenm skoHoMuuHOCTH [1T'Y
co copocom ra3oB I'TY B mapoBoii KOTeJT TapOCHUIOBOM YCTaHOBKH («COPOCHBIE»
Iry)

TersioBble cxeMbl, 0COOEHHOCTH TEXHOIOTMUECKOT0 MpoLiecca OT BH/ia CKUTaeMOoro B
KOTJIe TOI/IMBA U [TapaMeTPOB BBIXOAHBLIX ra3os I'TY

[Tokasarenu sKkoHOMHUUHOCTH. [I['Y € BHYTPULIMK/IOBOM ra3uukalye yris, CXeMbl U
TroKasaresu

[IT'Y ¢ UMpKY/IUPYIOLIUM KUIIALYMM CJI0€M B KOTJIe 110/, JaBieHueM

[Tapora3oBsie Temno3aekTporieHTpanu (ITI'Y-TOLI) — BapuaHThI TEIJIOBBIX CXeM,
CTIOCOOBI ¥ PE’KUMBI TTOKPBITHS TPAUKOB OTITyCKA TEIJIOTHI, 0XKUTaHHe TOTUIMBA
[Tapora3oBasi TexHonorusi Ha nibieyroabHbIX TOC. [II'Y ¢ napaniensHOM cxeMou
paboThI: TerioBble cxeMbl, KOHCTPYKIMs KY, 0cO0eHHOCTH TeXHOI0rnYeCcKoro
rporiecca

[Toka3zarenu s3KkoHOMUYHOCTH I1TI'Y, criocoObI peryMpoBaHus 3/1eKTPUUeCKOH
Harpys3ku. KHUIT

ABTOMaTHUYeCKUE PeryJ/iATopbl, TeXHoaoruyeckue 3amursl 1 ACYTIITIT'Y.
[Taporasossie KOC, TOL] ¢ KOT/laMU-yTU/IU3aTOPaMU. THUIIbI TEIJIOBBIX CXeM
[TokasaTen 5SKOHOMUYHOCTH. Pe;kuMbI paboThl. MeTo/iKa KOHCTPYKTOPCKOTO
pacueta TerioBbix cxeM III'Y KOC, TOL ¢ KY. [ToBepounsle pacuetsl [1I'Y KOC,
oL

OnTtumusanus napaMmeTpoB U npo¢uns TeroBbix cxem [II'Y KOC c KY. ¥YcrpoiictBo
1 pabora Kotia-ytunu3zaropa. OcobeHHOCTH OoTIycKa TeryioTsl Ha IIT'Y TOI]
[TprMeHeHMe MTapora30BbIX TEXHOJIOTHM [Jisl TeXTIepeBOOPY»KeHHs TapoTypOUHHBIX
TOC

TexHosiornueckue peltieHys 1 TerioBble cxeMsl [1I'Y TOC a/is TexnepeBoOpy>KeHUs
Metoauka pacueTa 3HaueHUM M0Ka3aTesel TeryIoBOW SKOHOMUYHOCTH apora3oBbIX
5HepProyCTaHOBOK Ji/Is1 IPOM3BO/ICTBA 3/IeKTPUUECKOU U TeIJIOBOU SHepruu
PacueTHoe oripefiesieHue IapaMeTpoB TerioBoi skoHoMu4HoCTU [IT'Y ¢ KY u II'Y
cOpoCHOro THMa

MeTo/p! cpaBHEHMS TeIJIOBOM S5KOHOMUYHOCTH SHEProyCTaHOBOK. TerioBoi pacyer
KOTJ/Ia-yTU/IM3aTopa

Pacuet napametpos III'Y-KOC ¢ ogHoKOHTYpHBIM KY.

PacueT noka3sareJieli TerioBoit s3koHoMuuHOCTH [1I'Y KOC u TOL],

PacueT npuHIMNMaIbHON TeTJIOBOM cxeMbl Mapora3oBoii TOLl ¢ 0AHOKOHTYPHBIM
KOTJIOM YTHU/IU3aTOPOM, KOHZeHcauroHHou ITTY u ¢ goxxuranuem tonnvsa
Oo61ectanrponHble cuctembl I'TY u IIT'Y TOC. ToruiMBHOe X035HCTBO
OcobeHHOCTH BOZOMOAIOTOBKY M TEXHUUECKOT0 BoflocHabeHus1. CUCTeMbl
aBromaru3anuu [1I'Y TOC u BefjeHUs] peXKUMOB pPabOTHI

KomrionoBku v renriad I'T u I TOC. Okosoruueckue BOnpock! skcruryarauuu ['T
ulll'TOC

[MepcriektuBsl pa3sutys [II'Y TOC. III'Y TOC c razudukarumeit. [II'Y TOC Ha 6aze
['TY co cnoxxubiMu LpkaIaMu. [1I'Y TOC ¢ BrippickoM napa/Bofbl. CUCTEMBI
asromatusanuu [1IY TOC

OLieHKa TeXHUKO-3KOHOMUYecKol 3¢ dekTuBHOCTH MoAepHU3aiuu ['TY-TOC c
VICITI0/Ib30BaHMeM 11ap0ora30BOy TeXHOJIOTUU

OKOoHOMHUeCKas 1ie/iecoobpa3HoCTb hopcupoBaHHOTO BHeApeHus [ITY u I'TY nipu
00OHOB/IEHUH TETIOBBIX 3/IEKTPOCTAHL{UM

KomrieKcHbIM MOAX0J, K CTPOUTETBCTBY M PEKOHCTPYKLIMM 3/1eKTPOCTaHLIMM C
npuMeHenueM I1Y u III'Y

OTpaboTKa TeXHUYeCKUX pellleHri Ha COOCTBEHHBIX 3/IeKTPOCTaHLIUSX — 3a/I0T
Ha/le)KHOH paboThl 000PYZI0BaHUS Y 3aKa3urKa

KoH/ieHcalMoHHas apora3oBast 3/1eKTPOCTAHLUS [I/1s1 HaZle)KHOTO SHepProcHabkeHust



MIPOMBILIIEHHBIX [TOTpeOuTeneit

39. PeKOHCTPYKLs MapOTypOMHHBIX 3/IeKTPOCTAHINH - 3P PeKTUBHBIN MyTh
[1epeBOOPY KeHUsI SHePreTUKU

40. OmbIT 3KCIUTyaTalyu ra3onapotypounHoi ycraHoBku ['TIY-16K c BrippickoM Tiapa

41. TennopvKalMOHHbIe TIapOrasoBble  yCTAaHOBKWA [Jid  3aMeHbl  yCTapeBILero
o6opypoBanusi TOL OAO «JIeH3HEPro».

42. TloBbllLIeHMe SKCIUTyaTallMOHHBIX XapaKTEPUCTHK SHEPreTUUeCKUX YCTaHOBOK

43. CpaBHeHue rapocuioBoro 6soka ¢ T-265 u sHepro6sioka ¢ asyms [1I'Y-170T.
Macmurabet BHegpenust [IT'Y u I'TY B cpejHeCPOUHOM MepCIieKTUBe

Oo0pa3sery 6ueTa KO BTOPOMY TeKyI[eMy KOHTPOJII0 OCBOEHHS AU CLUII/IHHBI

I'PO3HEHCKNI TOCYIAPCTBEHHBIV HE®TAHOM TEXHUYECKU YHUBEPCUTET
HHCTUTYT SHEPI'ETUKU
KA®EJIPA "TEIIVJIOTEXHUKA U I'HJPABJ/IMKA"

Bbuner Ne 1

BTOpO# TeKyI1IA KOHTPO/Ib 3HAHUIA

HuciiunnvHa:  «Ilapora3oBbie SHEPrOyCTaHOBKU»

1 | TTokazaTenu 3KoHOMUYHOCTH [1T'Y, crioco6bl peryiMpoBaHyst 37IEKTPUUECKON Harpy3KHu.
KNI

2 | Tlapora3oBast TexHoJiorHsl Ha mbuteyroabHBIX TAC. TII'Y ¢ mapaniensHOM cxeMoi paboThI:
TeIJIOBbIe CXeMbl, KOHCTPYKLHsE KY, 0co6eHHOCTH TeXHOIOTHUECKOT0 Mporjecca

3 | ITapora3oBebie Teruio3sekTporieHTpand (I1I'Y-T3L]) — BapuaHTHI TETUIOBBIX CXeM, CTIOCOOBI 1
pe’KUMBbI IOKPBITHS FPa(KOB OTITyCKa TeIJIOThI, JOXKUraHHe TOIUIMBa

3aB. kKadenpoii «T u I'» P.A-B. Typnyes « »

7.3 Bonpockl K 3K3aMeHy o jucnuiiuHe «ITapora3zoBbie SHeproyCcTaHOBKN»

Bomnpocsl
1. [TapocusioBble U ra30BbIe TeIIOBbIe ABUraTe . [laporazoBbie ycraHoBKH (T1IY)
KaK IepCreKTUBHOe HarpaBjieHue Pa3BUTHSA TellJIO3HepreTUKU
2. | [IpuHLUNMaIBHBIE CXeMbI TapOTYPOUHHOM 3/IEKTPOCTAHI[UM Ha OPraHUUeCKOM 1
SIZIePHOM TOIUIVMBE
3. MecTo KOTe/IbHOM YCTaHOBKM U MaporeHepaTopa B TexHosiornueckoii cxeme TOC u

ADC. CxeMbl KOTeJIbHOU U NTapOreHepaTOPHOW yCTAaHOBKU B KOMITJIEKCE CO
BCIIOMOTaTe/ibHbIM 000pyl0BaHHEM

4. | CxeMsbl reHepaLvy rapa ¥ XxapakTepuCTHUKa [POLeCCOB I'eHepaLii.

OcobeHHOCTH 1 KOHCTPYKTHBHOE 0()OpPMJIEHHE NTapOBbIX KOT/IOB MPSIMOTOYHOTO
JleMICTBUS], C eCTeCTBEHHOW M PUHY/UTeNbHON UPKYJISILUeN

5. | XapakTepuCTHKa ITOBEPXHOCTeN HarpeBa U UX KOMIIOHOBKA. IlapoBozsiHOM,
TOTUIUBHBIN, Fa30BbIN M BO3YIIHbINA TPAKTHI

6. Krnaccudukaius mapoBbIx KOT/I0B U 00sactu ux npuMeHeHust. ['OCTBI Ha KOTJIBL.
OHepreTuyecKue KOTJIbl, BbIITyCKaeMble 0TeueCTBeHHbIMU 3aBOJIAMU

7. | I'ugpoguHaMUKa ¥ HaZIeXXKHOCTb pabOThI 31eMeHTOB KOT/1a. OCHOBHBIE YDPaBHEHUS
T'M/POJMHaMUKU U TelyioobMeHa BOJJOHAIIOPHOTO TPAKTa

8. | OcobeHHOCTU THUAPOJUHAMUKUA CUCTEM C €CTECTBEHHOMU I[UPKYJIALIUEH.
Krnaccudukaliys ucnapurenbHbIX CUCTEM KOT/IOB
9. | Temmeparypa CTeHKH TPyObI U ee 3aBUCUMOCTb OT YCIOBHIA 000orpeBa. OCHOBBI

METO/IMKW pacueTa KOHTYPOB LIUPKYJ/ISILIUU




10. | TerutoBasi ¥ ruipaBIMUeCKasi HEPaBHOMEPHOCTb B 060rpeBaeMbIX Tpybax. Kpusucel
TeryiI000MeHa B 1apoo0pa3yroniux Tpybax

11. | 3acroil 1 onpoKK/bIBaHKE LIUPKY/IsLuK. ['uApogrHaMUKa CUCTEM C
TIPUHY/AUTEJIbHBIM [ABMWKEHUEeM TeIlJIOHOCUTe It

12. | I'mppoauHaMuuecKkast HeyCTOMYUBOCTb. [lybcanys oToka U Mepsl 10 ee
yCTPaHeHUI0

13. | YpaBHuUTE/IBHOE 1 PETy/TMPOBOUHOE 11aiiboBaHue. ['apaBnryeckast
XapaKTepyUCTUKa MHOTOTPYOHBIX CCTeM

14. | TerioBas U rufpaBIduecKas passepTka. I'njpoarHaMuKa UCIIapUTe/IbHBIX CUCTEM
KOTJIOB C eCTeCTBeHHOM LIUPKY/IsALMeld. MeTouKa pacyeTa, IPOCTOT0 U CJI0’KHOTO
KOHTYPOB LIUPKYJIALIA

15. | Cxembl OpraHusaliuy JBY>KEeHUS BOZbl U NaPOBOJSHON cMecd. I'uipojuHaMuKa
BOJIOTPEMHBIX KOT/I0B, 5)KOHOMaK3€epOB U MaponeperpeBaresnei

16. | [TopsifoK ruzipaBIMYecKOro pacyeTa KOTJIOB C eCTeCTBEHHOW U INPUHYAWUTE/bHOU
uupkKyasinuen. I'napaBanyeckui pacyetr KY

17. | TeruioBo# 6anaHC ¥ TemMIiepaTyPHBIM ypOBeHb TOTKU. Teroo0MeH B TOTIKE.
TernioBble XapaKTePUCTUKH HaCTEHHBIX 9KPaHOB

18. | U3nyuatenbHasi criocoOHOCTD ¢akesia. BeIbop TemriepaTypbl MPOJYKTOB CrOPaHUs
Ha BbIXO/le U3 TOTIOYHOM KaMepbl

19. | Beibop KOHEYHOTO OX/IaXK/eHHs ra30B B Torke. MeTouKa pacyeTa TeryiooOMeHa B
TorKe. JIyUHCThIN TeriooOMeH B ra30X0fax KoT/a

20. | KoadduimenTs! Terionepeaun ¥ BHIOOP ONMTUMaIbHON CKOPOCTH TTPOAYKTOB
CropaHusi B KOHBEKTUBHBIX ra30xofax

21. | MerosvKa pacyeTa KOHBEKTUBHBIX MTOBEPXHOCTeN HarpeBa. IHTeHCHUKaLMs
paJiMaliMOHHOr0 ¥ KOHBEKTUBHOIO TerjioobMeHa B 3/IeMeHTax KOTJia

22. | PacnipepiesieHue TeIOBOCIIPUATUN MeXX/y IOBEPXHOCTSIMU Harpesa

23. | TeXHUKO-3KOHOMHUECKUI BLIOODP OXJIaXKI€HHS Ta30B B KOTJ/Ie. 3a/lauu U
110CJ1el0BaTe/IbHOCTb KOHCTPYKTOPCKOI'O U ITOBEPOYHOI'0 pPacyeToB KOTJIa

24. | AsposvHaMUKa TOIKMU.
AspouHamMHUuecKre CONPOTUBIIEHHS Ta30BO3/IYIIIHOTO TPaKTa U CIIOCOOBI MX
TIpeo0/IeHUsI

25. | HasHaueHue ¥ PUHLIUIT PabOTHI ILIMOBO# TPYOBI.
BbI60p BeHTU/ISITOpA U IHIMOCOCA

26. | OCHOBBI pery/IMpoBaHus pacxoja Bo3ayxa. Mertojyka aspoiMHaMUUeCKOro pacyera
KOTeJIbHOM YCTaHOBKU.A3poanHaMuueckun pacuet KY

27. | YcTpoicTBO ra30TypOMHHON YCTaHOBKH M ee OCHOBHBIX 37IeMEHTOB. Kamepbl
CrOpaHUsi: UCTOPUS Pa3BUTHS, YCTPOMCTBO U MPUHLUI [IeMCTBUS, KnacCUpUKaLUs,
OCJI0KHEHUs], CBsI3aHHbIe C 3KCIITyaTalyei

28. | Komnpeccopsl: YCTPOWCTBO ¥ TIPUHLIMT JeMCTBHsI, 0COOEHHOCTH KCIITyaTaL[uH

29. | TypOuHBI: YCTPOMCTBO U MIPUHLUM [IeMCTBUSA, 0COOEHHOCTU IKCTITyaTal[|H.
Mertopuka pacuera ['TY. [IpermyiiecTBa ¥ HeZJlOCTaTKU 1apOCU/IOBBIX U ra30BbIX
TEIJIOBbIX JIBUraTesei

30. | TepmoguHamuueckue LuK/bl bpaliTtoHa u bpaiitoHa — PeHkrHa npocTerimmx
TeryIoBbIX cxeM ['TY u pa3nnunbix Tunos [T'Y

31. | l'a3oTypbrHHasi ycTaHOBKA — OCHOBHOM 3/IEMEHT B TeI/IOBbIX cxemax I[1I'Y

32. | BausiHve Haya/lbHBIX U KOHEYHBIX 1apamMeTpoB. BiusHre KiMMaThueCcKux
XapaKTepUCTHK Ha riokaszarenu ['TY

33. | BiusiHMe TeMIlepaTypbl HAPY>KHOT'O BO3/yXa, [AaB/IeHUs U BJIAXKHOCTH Ha
xapakrepuctuku I'TY

34. | BiusHue KauecTBa Bo3Zyxa Ha nokasarenu ['TY.
Pesxumbl paboTel I'TY ¥ BOMPOCHI 3KCIUTyaTalid

35. | ITepemenHsble pexkuMsl I'TY, yCcK0-0CTaHOBOYHbIE PeXXUMBL. TexHuueckoe




obcnyxuanue I'TY. BiusiHue KauecTBa Bo3Jyxa Ha rokasarenu ['TY

36. | Vicnonb3oBaHue ra3oTypOMHHBIX YCTaHOBOK B KaueCTBe MPHUBO/A
snekTporeHepatopoB TOC. CxeMbl U LIUK/IbI 3HepreTruueckux ['TY

37. | XapaKTepuCTUKH TeTUIOBbIX cxeM 3Hepretuueckux ['TY: npuHLuI paboThl,
rioka3zateny. CriocoObI rmoBbIeHnst 5KOHOMUYHOCTH ['TY. OCHOBHBIe 371eMeHThI
ry

38. | Kotsbi-yrrimi3aropsl. [1apoBbie TypOuHbI. THITBI M CXeMbl KOHCTPYKIMH KOT/IOB-
YTUIN3aTOPOB, UCITO/Ib30BaHUe TPYO C HApYKHBIM OpeOpeHreM

39. | OcHOBHBIE [10/I0’KeHUS TeIJIOBOI'0 KOHCTPYKTOPCKOI'O U MIOBepOYHbIX pacueToB KY.
Hoskuranue Torutiea B KY, ciocobbl, Ha3HaueHHe

40. | ITapoBsie TypOuHBI B TerioBoit cxeme [1I'Y ¢ KY, mapameTpsi mapa, 0coOeHHOCTH
KOHCTPYKLIMY M pacyeTa TelyIoBOU CXeMbl

41. | OpHoBanbHbIe M MHOTOBaIbHBIE cxeMbl [1I'Y ¢ KY, perynnpoBaHue 31eKTpryeckou
Harpysku

42. | OnpepeneHue nokasareael 53KOHOMUUHOCTHU. biounbie cuctemsl ['TY. TonmmBHOe
x03sucTBo ['TY. CucteMbl aBTOMAaTU3aLMU 1 3allIUThI

43. | Cucremsl NOAroTOBKU Bo3ayxa. CUCTeMbl IIYMOIVIYIIeHUs

44. | Cucrema MacioCHaO>KeHUs1. AHTHUIIOMITa)KHAsi CUCTeMa

45. | [IpyHUMNIMa/IbHBIE TeIUIOBbIe CXeMbl I1apora3oBbiX SHeproycraHoBok ¢ KY

46. | Tepmopnnamuueckue cBorictBa [1I'Y ¢ KY. OcHoBHble nokasarenu [1I'Y

47. | CxeMbl Mapora3oBbIX 3HeProyctaHoBoK ¢ KY ¢ goxxuranuem TOr/ivBa

48. | Xapakrepuctuku I1I'Y ¢ goxxuranuem Torimsa.
Crenenb 6unapHocty [II'Y ¢ KY, myTy KapHOTH3aI[ii KOMOMHHUPOBAHHOTO IMKJIA

49. | Beibop uncsia KOHTYPOB reHeparuu napa B KY: oiHO-, IBYX- ¥ TPEXKOHTYPHbIE
CXeMbl, TIPOMEeKYTOUHBIM Meperpes rapa

50. | Beibop TeMriepaTypHbIX HarlopoB B roBepxHocTsX HarpeBa KY, nocrpoenue Q, T —
rpadukoB. ["a3oTypbunnble TOLI. Tumsl TeroBbix cxem I'TY TOL]

51. | PexkuMbl paboThl, BEIOOp TeXHUUYECKUX PellleHuH 110 peryiupoBaHui0 rpadukoB
TeIJIOBbIX Harpy3okK. [Tokasarenu skoHoMuuHOCTH I'TY-TOI]

52. | Metoauvka pacueTa TeryioBeix cxem I'TY TOII. 4MojenvpoBaHye Pe>KUMOB pabOThI
I'TY TOL]

53. | OnTumMu3alus XapakTepUCTHK, 000pyI0BaHUS U TEXHUUECKUX PellleHnH Mpu
pa3zpabotke I'TY-TOII

54. | TIT'Y c mony3aBUCKHMOM cXeMoW pabOThI Ha MbUIEYTOBHBIX U ra3oMa3yTHbIX TOC —
TeIJIOBbIe CXeMbl, 0COOEHHOCTH KOHCTPYKIMK KY, rokasaTei 3KOHOMUYHOCTH
IIT'Y co cbpocom razoB I'TY B mapoBoii KOTes MapOCU/IOBON YCTaHOBKH
(«cbpocHsie» I1I'Y)

55. | TerioBbIe cxeMbl, 0COOEHHOCTH T€XHOJIOTUYECKOTO TPOL[eCca OT BUZA CXKUTAaeMOTO
B KOTJIe TOI/IMBA U [TapaMeTPOB BbIXOAHbIX rasos I'TY

56. | IToka3zarenu skoHOMHUHOCTH. [1['Y € BHyTPULIMK/IOBOY rasuuKalyei yris, CXeMsl
Y TI0Ka3aTesu

57. | III'Y ¢ UMPKYIUPYIOLMM KUITSALLKWM CJIOeM B KOTJIe T10/ JaB/IeHheM

58. | ITapora3oBbie Terno3nekTporieHTpasu (II'Y-TO1I) — BapuaHThI TEIJIOBBIX CXeM,
CroCcoObI ¥ pE’KUMBI TTOKPBITHSI TPAMKOB OTITYCKA TEIJIOTHI, JOKUTaHHe TOTUIMBA

59. | ITapora3oBasi TexHO/IOTHs Ha TbIeyronabHbIX TOC. TII'Y ¢ mapanienbHOM cxeMoi
paboTHI: TeTyIoBbIe cXeMbl, KOHCTPYKIMs KY, 0cO0€HHOCTH TeXHOI0THYeCKOro
ripoliecca

60. | IToka3zarenu skoHOMHUHOCTH [1I'Y, criocoOBI peryiMpoBaHust 3MeKTPUYeCKON
Harpy3ku. KUII

61. | ABTOMaThuecKue peryJssiTopbl, TexHoaoruyeckye 3amwursl 1 ACYTIITITY.
[Taporasoseie KOC, TOL] ¢ KOT/IaMU-YTU/IU3aTOPaMU. THUIIbI TEIJIOBBIX CXeM

62. | [Toka3zaTenu 5KOHOMUUHOCTHU. Pe)xumbl paboThl. MeToiKa KOHCTPYKTOPCKOTO




pacueta TeryioBbix cxem [1I'Y KOC, TIOII c KY. [ToBepounsie pacuets! [TI'Y KOC,
TOI

63.

OrntuMu3alus TapameTpoB U rpodus TerioBbix cxeM MY KOC c KY.
YcrpoiicTBo 1 paboTa KoT/a-yTunru3atopa. Oco0eHHOCTH OTITyCKa TeIIOThI Ha
[ry 1ag

64.

[TpuMeHeHMe TIapOTa30BbIX TEXHOIOTHH /ISl TeXTIEPEeBOOPYKEeHHs MTapOTypOUHHBIX
TOC

65.

TexHosiornueckue pelteHus U TersioBble cxemsl [1I'Y TOC aiis
TeXIepeBOOPYKeHUs!

66.

MeTtoyKa pacueTa 3HauUeHHI MoKa3aTesiel Ten/10BOM SKOHOMUUYHOCTH TTapora3oBbiX
5HEProyCTaHOBOK JI/Isl TPOU3BOZCTBA 3JIEKTPUUECKOW U TeMJIOBOW SHEPTUU

67.

PacueTHoe oripe/iesieHe mapaMeTpoB TerioBoi 5koHoMu4HoCTU [IT'Y ¢ KY u II'Y
cOpocHoro THa

68.

MeTo/ bl cCpaBHEHUS TEIJIOBOM 5 KOHOMUYHOCTH SHEProyCTaHOBOK. TerninoBoi
pacueT KOTJIa-yTUIU3aTOpa

69.

Pacuyet napametpos I[II'Y-KOC ¢ ogHOKOHTYpHBEIM KY.
Pacuer nokasarenei TernnoBor 3k0HOMUYHOCTH [IT'Y KOC u TOL]

70.

PacueTr npuHLMNManbHOM TEIJIOBOU CXeMbl apora3oBoy TOLl ¢ 0AHOKOHTYPHBIM
KOTJIOM YTW/IM3aTOPOM, KOHAeHcauroHHoH ITTY u ¢ goxuraHveM Tor/avBa

72.

Oo6ecraniuonHble cucteMbl I'TY u IT'Y TOC. TommmBHOe X035HCTBO

73.

OcobeHHOCTH BOZIOTIOATOTOBKY U TEXHUUYECKOT0 BOJj0CHa0XeHUs1. CucTeMbl
apromaru3auuu [1I'Y TOC u BefieHHs1 pe)KUMOB pabOoThI

74.

KommonoBku u renmian ['T u II' TOC. Okosoruyeckue BOMPOCHI SKCITyaTaluu
['Tulll'TOC

75.

ITepcriektrBbl pa3sutus [II'Y TOC. III'Y TAC c rasudukanueis. IIT'Y TOC Ha 6a3e
I'TY co cnoxkusivu nukiamu. II'Y TOC c BripsickoM napa/Bozbl. CUcTeMbl
apromMatu3zanuu [1I'Y TOC

76.

O1leHKa TeXHUKO-9KOHOMUUeCKou 3¢ dekTuBHOCTH MoziepHu3auuu ['TY-TOC c
MICI0/Ib30BaHUEM 1apOra30Boi TeXHOJIOTMH

77.

OKOHOMMUECKas 11e/1ecoo0pa3HOCTb (hopcupoBaHHOTO BHeApeHus [ITY u I'TY nipu
00HOBJIEHUH TEIJIOBBIX 3/IEKTPOCTAHIMMA

78.

KowmriekcHbIN MOAXOJ K CTPOUTETBECTBY M PEKOHCTPYKLIMU 3/IEKTPOCTAHLIUM C
npumMeHenvem I1Y u I1II'Y

79.

OtpaboTKa TeXHUUECKHMX pelleHnH Ha COOCTBEHHBIX 3/IEKTPOCTAHLUSAX — 3a/10T
Ha/le)KHOH paboThl 000PYZOBaHUS Y 3aKa3urKa

80.

KoHieHCaIMoHHas TTapora3oBast 3/IeKTPOCTAHLUS /IS HaZieXKHOTO
SHeprocHabKeH!sl IPOMBIIIIEHHBIX NT0TpeOuTenei

81.

PeKOHCTpPYKIIMS TapOTypOMHHBIX 37IeKTPOCTAHLIUN - 3P PEeKTUBHBIN My Th
TIePeBOOPY>KeHUsI SHEPreTUKH

82.

OMBIT 3KCIUTyaTallM ra30napoTypouHHoM ycrtaHoBKH I'TTY-16K ¢ BIIpLICKOM Iapa

83.

TenyoduKalMOHHBIE TTAPOTa30Bble YCTAaHOBKH /IJIs1 3aMEHbI YCTapEeBILIero
obopypoBanust TOL OAQO «JIeH3HEpro».

84.

IToBrbIlIEHME SKCIJIYdTALIMOHHBIX XdPDAKTEPUCTHUK SHEPreTUUYeCKHNX YCTAHOBOK

85.

CpaBHenue mapocusoBoro 6;0ka ¢ T-265 u sHepro6sioka ¢ gsyms [1I'Y-170T.
Macmurabel BHeapenus [II'Y u I'TY B cpefiHeCPOUHOM ITePCTIEKTHUBE

Oo6pa3ser; 0u/iera K 3k3aMeHy no gucouiuinHe «Ilapora3oBbie 3HeProyCTaHOBKH [IJIsA
NMPOM3B0/|CTBA 3/IEKTPUYECKOU M TeN/I0BOM SHePrum»




T'PO3HEHCKNI TOCYIAPCTBEHHBIV HE®TAHOM TEXHUUECKUN YHUBEPCUTET
HHCTUTYT SHEPI'ETUKU
KA®EJIPA "TENIJIOTEXHUKA U I'I/IPAB/IUKA"

JucnunyimHa  «Ilapora3oBblie 3HeproyCTaHOBKH»
Cemectp - 3

I'pynmna 3TIT-23m

BW/IET Ne 1

1. | PacueTHoe oripefiesieHle MapaMeTpoOB TerioBol SKoHOMUYHOCTU [IT'Y ¢ KY u II'Y
cOpPOCHOTO THMA

2. | KoMI1eKCHBIM M0/IX0/, K CTPOMTETBCTBY M PEKOHCTPYKLIMU 3/1eKTPOCTaHLIUM C
nipuMeHeHueM 1Y u [IT'Y

3. | IloBbIllIeHNE 3KCIUTyaTallMOHHBIX XdPDAKTEPUCTUK SHEPreTUYeCKNX YCTAHOBOK

3aB. Kadespou
«TeryioTexHUKa ¥ TUpaBIvKa» P.A-B. Typayes

7.4 TeKyimii KOHTPOJIb
Borpocs! K 1ab0paTOpHBIM 3aHATHSM

1.T'uipaBiueCKUid YKJIOH U CPe/iHsIs CKOPOCTh MPH TypOY/IeHTHOM JBVKEHUU BOJIBI.

2. IuHamMuuecKux Ko3(PUIIMeHT AJis orpefiesieHus: pacxo/ia >KUJKOCTH.

3.MccnenoBaHre OTKPBITOIO ITOTOKA.

4.I'upaBIuMyecKoe Mo/ieTMpOBaHUe KOJIbLIEBbIX BOZOIPOBOAHBIX CETel.

5.011eHKa SHEPreTHUeCKOT0 COCTOSTHUS TTIOTOKA U TIOCTPOeHUe KPUBBIX CBOOO/THOM TTIOBEPXHOCTH.

6.VccneoBanue mpoliecca UCTeueHus: BO3Zyxa uepe3 Cy KuBaroleecs COIo.
7. TemnnooTAauya BepTUKaJIbHOTO LIWJIMH/[Pa NPU €CTeCTBeHHOW KOHBEKLIUU.

8.Ipotiecc Teryioo6MeHa Ha TOPU30HTAILHOM TPYOOIPOBO/IE.

9.Cniocob n3MepeHus pacxo/ia rasa: pacxojgomep, potameTp. CueTuuk rasa.
10.Crioco6 n3mepeHust pacxo/ia ra3a 1o U3MepuTesibHOM quadparme.

BOHPOCBI K NPAKTUY€CKHUM 3dHATUAM

1.TerioobmeH B ToriKe. TerioBble XapaKTePUCTUKK HACTEHHBIX SKPAHOB.

2.M3nyuarenbHasi CloCOOHOCTD (akera.

3. Bribop TeMmiepaTypbl MPOJYKTOB CrOpaHUsi Ha BBIXO/le U3 TOTIOUHOW KaMephbl.

4.Bb100p KOHEUHOT0 OX/TaXK/[eHUs Ta30B B TOMKe. MeTo/IMKa pacueTa TeryiooOMeHa B TOTIKe.
5.A3pouHaMHUYecKrie COTMPOTUBJIEHUsT Ta30BO3[YLIHOIO TpaKTa M CMocoObl MX TPeofosieHus.
CxeMbl ra30BO3/yILIHbLIX TPAKTOB KOTJIOB.

6.AspoarHamuyeckuii pacuet KY.

7. TepmopyrHaMyueckue LUKIbI bpalitoHa u bpaliToHa — PeHKrHa npocTenmx TeroBbix cxem ['TY
U pasinuHbIX TUIOB [1I'Y.

8.TennoBble pacyets! mpocrou I'TY.

9. UccnenoBanue pe>XMMOB paboThl dHepreTuueckux I'TY.

10.MccnenoBanye BIUAHNSA KIMMAaTUYeCKUX XapaKTepUCTHK Ha IoKa3aTe/IM SKOHOMUUYHOCTU
sHepretuyeckux ['TY.






7.4. OnucaHue MoKa3sarejed M KpUTepHeB OLiIeHMBaHHA KOMIIeTeHLIMH Ha pa3/IMUHBIX 3Tanax ux (opMupoBaHMsA, ONMHMCAaHHUE IIKAJIbI

OIl€eHuBaHUA.
Taonuna 7
I1nanupyemMble pe3y/ibTaTbl 0CBOCHHS Kpurepuu oneHHBaHUs1 pe3y/IbTaTOB 06yyeHust HaumenoBanmue
KOMIEeTeH[UU MeHee 41 6a/ioB 41-60 6ami0B 61-80 6aioB 81-100 6a10B OLIEHOYHOT0
(HeyA0B/IeTBOPHTE/IbHO) | (YAOB/IE€TBOPHUTETHLHO) (xopomo) (oT/1IMYHO) cpefcTBa

ITK-2 criocoGHOCTBIO K pa3paboTKe MepOTIPUSITHH 10 COBEPIIIEHCTBOBAHUIO TEXHOJIOTHH TTPOU3BO/ICTBA; 00ecIieueHto OecriepeOoiiHON paboThl,
TMIPaBWIbHOM 9KCIUTyaTallii, PpeMOHTA ¥ MO/IePHU3alY SHePreTHUeCcKoro, TerIOTEXHUUECKOT0 1 TeIJIOTeXHOJIOTMYeCcKoro 000pyZ0BaHusl.

3HaTh:
- TUIBI KOMOMHUPOBAHHBIX ra30- U MapoTypOHHHBIX
YCTaHOBOK /i1 BBIPAOOTKM  3/eKTPHUUECKOH U
TEeTIOBOM SHEPIUH;

- ocobeHHOCTH pabouero mpoljecca B Mapora3oBbix|
SHEProyCTaHOBKAaX pa3/MUHbIX CXeM Ji/Isl BLIpaO0TKU
7IeKTPUUECKOM U TETVIOBOM SHEPTHH;

- yTU ¥ MeTo/bI 0becriedeHNs! BRICOKOH TOTUTMBHOM
SKOHOMHUYHOCTH M OOOCHOBAaHHOM HaI&)KHOCTH Ha
MPOEKTHO- KOHCTPYKTOPCKOM M 3KCILTyaTaljuOHHOH
CTagusiX  >KU3HEHHOTO

OUK/Ia T1apOra30BbIX|

SHEeProyCTaHOBOK.

®dparmeHTapHble 3HAHUS

HermosHble 3HaHUA

CcdopmupoBaHHbBIe, HO
cofiepyKalljyie OT/e/bHbIe
npobesibl 3HAHUS

CcdopmupoBaHHbIe
CUCTeMaTHUYecKre
3HaHUS

Bonpocbl k
DpybedxcHbIM
ammecmayusim,
80NpOChI K
npakmu4ecKum
3aHAMUSM, 80NPOCHI K|
1abopamopHbIM
3aHaMuUsM

YMeTh:

- IPUHUMATD PeLlieHust B 00/1aCTH TeryI09HepreTHKY,
TEIIOTEXHWKA M TeIUIOTEXHOJOTUM C  YYeToM
ocobeHHoCTel TeroBbIxX cxeM I1T'Y f/1s BbIpabOTKU
571eKTPUUECKOM U TeTJIOBOM SHEpPrUH;

- TIPOU3BOJIUTH il (0):10)71 pacuér
Mapora3oTypOMHHBIX YCTAHOBOK Da3/lUUHBIX CXeM
BBIPAOOTKH TeTI0BOH

11 3MIeKTPUUECKOH U

SHepruu.

YacTuuHble yMeHUst

HernonHele ymenust

YMeHus MoHble,
oIy CKaroTCst HebosbIIme
OLIMOKM

CcdopmupoBaHHbIe

yYMeHUs




Biajern:

- HaBbIKamu paboTBl C HOPMAaTHBHOM U TEXHIYECKOH|
IOKyMeHTaLel;

- MeTOJaMU IIOCTPOEeHHs COBPEMEHHBIX TeIUIOBbIX
CXeM  T1aporasoBbIX  3HEpProyCcTaHOBOK  [iis
BLIPDAOOTKM /IEKTPUUECKOH 1 TeTJIOBOM IHEPIHY;

- TPUHLMIIAMUA IIOCTPOEHUsl aJrOPUTMOB pacueTa

TeIVIOTeEXHUUYEeCKHUX SHEProyCcTtaHOBOK AJ1is

YacTtuuHoe BaZieHue
HaBbIKaMHU

HecucremaTtueckoe
TIpYMeHeHne HaBbIKOB

B cucTemaTrueckom
MPUMEHEeHUH HaBbIKOB
JIOTYCKarOTCs1 PO0OesbI

YcneiHoe u
cuCTeMaTHu4YecKoe
TIpYMeHeHUe HaBbIKOB

ITK-3 criocobHOCTBIO K OTpe/ie/IeHHt0 TIOTPeOHOCTH MTPOM3BO/ICTBA B TOTUTUBHO-2HEPreTHUeCKUX Pecypcax, 000CHOBAaHUIO MePOTIPUSTHH 110 SKOHOMHUHU

3HEPropecypCoB.

3HaTh:
- MeCTO KOTe/IbHOM YCTaHOBKH U IlaporeHepaTopa
B TexHosiornueckoii cxeme TOC u ASC;

- CXeMbl TeHepalliM Tlapa M XapaKTepHCTHKa
MpOLIeCCOB reHepalyy;

- OCHOBHBbIE ypaBHEHMs TH/POAVHAMUKH U
TerioobMeHa BOZOHAOPHOTO TPaKTa;

- MIPUHLVTNHATbHBIE TeTIOBbIe CXeMBI
Mapora3oBbIX SHEProycTaHoBok c KY;

- TepMmoAuHamuueckue cBoiictBa III'Y c KY;
Try;

sHeproyctaHoBok ¢ KY ¢

OCHOBHbIE T10Ka3aTe/n CXeMb]

[aporasoBbIX
[IO>)KUTaHHEM TOIUINBA;
- II'Y ¢ mnapamienbHOU

cxemMoi paboThL:

Ter/ioBble CXeMBl, KOHCTPYKLUSI KY,

0COOEHHOCTH TeXHOJIOTHYEeCKOro TipoLecca.

dparmeHTapHble 3HaHUS

HenonHble 3HaHUA

CdopmupoBaHHEIe, HO
cofepyKalljyie OT/e/bHbIe
npobesibl 3HAHUS

CcdopmupoBaHHbIe
CUCTeMaTHUYecKre
3HaHUS

Bonpocbl k
DybedxcHbIM
ammecmayusim,
80NpOChI K
npakmu4ecKum
3aHSAMUSIM, 80NPOCHI K
nabopamopHbim
3aHaAMUSM




YMeTb:

- COCTaBlATh TeXHUUeCKHWe yCJIOBHUA  Ha
MpoBefleHHe SKCIepUMEHTA/IbHbIX MCIIbITaHUY
Mapora3oBbIX SHEPrOYCTaHOBOK /IS BBIPAOOTKU
571eKTPUUECKOH U TeIJIOBOM SHEPIUH;

- orpeiensTh 9KCIUTyaTal[OHHbIe
XapaKTepUCTUKU 1apora3’oBbIX 3HEpProyCTaHOBOK|
7711 BBIPAaOOTKU 3/1EKTPUYECKOM M TeIuioBOH
SHepruu.

UacTHuHble ymeHuda

HernosHbie YMeHusa

YMeHus noJiHkble,
MOTy CKaroTCst HebGobIIe
OIIMOKK

CcdopmurpoBaHHbIe
yYMeHHsI

Bnapern:

- HaBblKaMM paboOTBl C  COBpeMeHHBLIMH
anrnapaTHBIMA U TPOrPaMMHBIMU  CpeJCTBaMHU
ViCC/ie;OBaHNUsl U TPOEKTUPOBAHMUs T1aporasoBbIX
SHeproyCTaHOBOK;

- MeTOZAUKOM pacueTa, INPOCTOrO M CJIOXKHOI'O
KOHTYPOB LIUPKYJISALIN;

- MEeTO/UKOMH pacueta KOHBEKTHBHBIX
[MOBEPXHOCTEH Harpesa.

YacTtuuHoe BJ/la/ieHne
HaBbIKaMH

HecucremaTruueckoe
TIpYUMeHeHK e HaBbIKOB

B cucremaTtrnueckom
TIpUMeHEeHUH HaBbIKOB

JOMYCKAarTCs MPOOerbI

YcnelHoe u
CHCTeMaTHuyecKkoe
TIpYMeHeHUe HaBbIKOB




8. OcobenHoCcTH peain3adliii AUCHUIIIMHBI VI UHBA/IU/I0B U JIUL] C OrPAHUY€HHbIMH

BO3MO)XHOCTAMH 3J0POBbS

[nst  ocyiiecTB/ieHUs1 TIPOLieAypP TeKyIlero KOHTPOJsS YCIeBaeMOCTH U TMPOMEXYTOUHOM
aTTeCcTaly OOyYaroMXCsl CO3/laHbl (POHABI OLIEHOUHBIX CPEeZCTB, a[JalTHPOBaHHbIE /Ji UHBAU/OB U
JIUL] C OrpaHWYeHHbIMM BO3MOYKHOCTSIMH 3/I0POBbsl M TIO3BOJISIFOLLME OLIEHWUTh [JOCTW)KeHUe WUMH
3ar/IaHMPOBaHHBIX B OCHOBHOW 00pa3oBaTeNbHOM IpOrpamMMe pe3ysibTaTOB O0y4YeHHsSI U YPOBeHb
c(OPMHPOBAHHOCTH BCeX KOMIIETEHIIW, 3asB/IeHHBIX B o00Opa3oBaTenbHON mporpamme. ®opma
MpoBeIeHUs1  TeKylllell aTTecTaluu [Jid  CTY[EeHTOB-UHBAJM/IOB yCTaHAB/IMBAeTCI C Y4eTOM
VHAVBUYaTbHBIX TCUX0(U3NUeCKMX 0CoOeHHOCTel (YCTHO, TMHMChbMEHHO Ha Oymare, MUCBMEHHO Ha
KOMIbIOTepe, B (opMe TecTUpoBaHUS W T.M.). [IpU TeCcTMpOBaHWMU [jis C/IAOOBUASAIIMX CTYJ€HTOB
WCTIOJIb3YIOTCSA (DOH/IbI OLIEHOUHBIX CPeJCTB C YKpyIHeHHbIM wmipudToM. Ha 3K3amMeH mpuriaiiaeTcs
COTIPOBOJKZAIOIIMM, KOTOpBIM  OOecrieurBaeT TEXHUUECKOe COTPOBOXKIAEeHWe  CTyneHty. Ilpu
He0OX0JUMOCTH CTY/IeHTY-UHBAJIUAY TIPeIOCTABIISETCS JOTIOTHUTETbHOE BpeMs /ISl TIOJITOTOBKH OTBeTa
Ha O9K3ameHe (WM 3adere). OOydarolquecs C OTrpaHUYEHHBIMA BO3MOKHOCTSIMU 3[0PDOBbS U
oOyuaromuecss WHBaMWAbl 00ECITeUMBAIOTCS TIeUaTHBIMM U 37IeKTPOHHBIMU  00pa30BaTe/bHBIMU
pecypcamu (TIpOrpaMMbl, yueOHbIE TMOCOOMS [jIsi CaMOCTOSITe/IbHOM paboThl W T.4.) B (dopmax,
aZlafTUPOBAHHBIX K OTPaHUUYEeHUsIM UX 3[J0POBbsI U BOCIIPUSATHS UH(POPMALIUU:

1) [71s1 'HBAJTUZIOB U JIUL] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBbSI IO 3PeHHUI0:

- ANA C1enbIX: 33/laHud [Ji1  BBINOJHEHHsS HAa CeMHHapax MW TIPaKTUUYeCKUX 3aHSATHSX
oopmiIOTCS  peibePHO-TOUEUHBIM LIpUGTOM bpaiiis Wi B BUfe 3/I€KTPOHHOTO JOKYMEHTa,
JIOCTYITHOT'O C TIOMOIIbI0 KOMITbIOTEpa CO CIelMaM3MPOBaHHBIM TMPOrPAMMHBIM OOecrieueHueM [i7ist
CJIeTIBIX, TMOO 3aUMTHIBAIOTCS aCCUCTEHTOM; TIMCbMeHHbIe 3a[JaHUsl BBITIOMHSIOTCS Ha Oymare pesbedHoO-
TOueyHbIM IpudTOM bBpaiinii uaM Ha KOMIIbIOTEpe CO CreluaJri3UpOBaHHbIM TIPOrPaMMHBIM
obecrieueHUeM il C/IEMbIX MO0 HAZMKTOBBLIBAIOTCS ACCHCTEHTY; OOyuaroIMMCsl 7l BBITIOJTHEHUS
3a/laHUsl TIpU HEeOOXOAUMOCTH TIPeJOCTaB/ISIeTCs] KOMIUIEKT TTMChbMEHHBIX MPUHAAJIEXHOCTeN U Oymara
Iasi mucbMma  penbedHO-TOueuyHbIM pudToM bBpaling, KoMmmbioTep €O CrHeluanrd3upoBaHHbIM
TIPOTPaMMHBIM 0becrieueHreM /IS CJIETIBIX;

- ps craboBuaAmmMX: 00ecrieurBaeTcsl WHAWBUyaIbHOE PaBHOMEPHOE OCBeIlleHHe He MeHee
300 JsroKC; OOydvaroIMMcs [/ BBIOJHEHUs 3a/laHusl TIpU  HeoOXOJWMOCTU  TIPe/IOCTaBJISIeTCS
yBe/IMUMBalolllee  YCTPOWCTBO; BO3MOXKHO TakKKe WCIIO/Ib30BaHHe COOCTBEHHBIX —YBeTWYMBAKOLUX
YCTPOUCTB; 3alaHusl [/l BBITIOJTHEHUST 3aZlaHUi 0(OPMIISIFOTCST YBEJTMUEHHBIM LIPUPTOM;

1) JI1s1 UHBA/TUZOB U JIML] C OTPaHUYeHHBIMU BO3MOXXHOCTSIMU 3ZJ0POBBSI MO C/IYXY:

- AJIA TJIyXUX U c1abocabrmamux: obecrieunBaeTcs HalMuMe 3BYKOYCH/IMBAIOIIel arraparyphbl
KOJI/IEKTHUBHOT' O T0J1b30BaHUsl, npu He00X0IUMOCTH o0yuaromumcst Npe/l0CTaB/IsIeTCS
3BYKOYCW/IMBAIOIllas — arrapaTypa WHAWBUAYaJbHOTO TI0/Ib30BAHUSI; TIPEJOCTABJSIOTCA  YCIYTH

CypZOTiepeBO/urKa;



- IS CIeNorJyXuX [IONyCKaeTCs MPUCYTCTBUE aCCHCTEeHTa, OKasblBalOLEro YC/Iyru
TUdIIOCyp/joTIepeBoAurKa (TTOMUMO TpebOBaHWM, BBITIOJHSIEMbIX COOTBETCTBEHHO JJisi CJeNbiX WU
TJIyXUX);

2) I/l JAL] C TSDKeNbIMMA HApYLIeHWSMH PpeYd, T/IyXuX, CAa00C/TbIIalX JIeKUA |
CeMUHapbl, TPOBO/IMMbIe B YCTHOM (popMe, MPOBOASTCS B MUCbMEHHOM (opMe;

3) JUIs WHBaJIWJOB U JIMI] C OrpaHUUeHHbBIMM BO3MOXKHOCTSIMH 3/]0POBbS, HMEIOII[UX
HapyIlleH!s ONIOPHO-ABUIaTe/IbHOIO anmnapara:

- [JI JIL C HapyLIeHWsSIMH OIOPHO-/IBUTATeNbHOTO amrapara, HapyLIeHUsMU [IBUTaTe/TbHbIX
GyHKUMM BepXHMX KOHEUHOCTeM WM OTCYTCTBUEM BepPXHMX KOHEUHOCTel: MUCbMeHHble 3a/laHusi
BBITOJIHSIFOTCSI Ha KOMITbIOTEpe CO  CrelMau3UpOBAHHBIM TIPOrPaMMHBIM — ObecrieueHueM WU
Ha/IUKTOBBIBAIOTCS aCCHCTEHTY; BBITIONIHEHHWE 3a/laHUi (TecTOB, KOHTPOJIbHBIX paboT), MpOBOAMMEIE B

MMCbMEeHHOU (opMe, TIPOBOASTCS B YCTHOM popMe ImyTeM orpoca, becesibl ¢ 00ydaromumcs.

9. YueOHO-MeTOANUYECKOE U HH()OPMAL[HOHHOE 00ecTrieueHne JUCIHILTHHBI

9.1. JIureparypa:

1. | Tpyxuuii A.Jl. [Tapora3oBbie yCTaHOBKH 3/IeKTPOCTaHL1I [ D/1eKTPOHHBIN pecypc]:
yuebHoe mocobue ayist By30B/ Tpyxuuii A.[l.— DJIeKTPOH. TEKCTOBBIE JaHHbIe.— M.:
N3natensckuii jom MOU, 2013.— 648 c.— Pexxum poctymna:
http://www.iprbookshop.ru/33207.html.— 3BC «IPRbooks»

2. | l'a3oTypOMHHBIE SHEPreTUUECKHe YCTaHOBKH [ D/IeKTPOHHBIN pecypc]: yueOHOe rmocobue
nn1s By3os/ C.B. LlaneB [u fp.].— DJ1eKTpOH. TeKCTOBbIe JiaHHble.— M.: M3gaTenbckuid
nom MOMU, 2011.— 427 c.— Pexxum poctyna: http://www.iprbookshop.ru/33113.html.—
9BC «IPRbooks»

3. | fixoBneB b.B. [ToBbierne 3¢ (heKTUBHOCTH CHUCTeM TeTI0(HKAIX 1 TeTVIOCHA0KEeHHS
[DniekTpoHHBIN pecypc]: MoHorpadus/ AkoBneB b.B.— 31eKTpOH. TEKCTOBbIE [JaHHble.—
M.: Hooctr TennocHabkernst, 2008.— 448 c.— Pexxum goctymna:
http://www.iprbookshop.ru/5031.html.— 3BC «IPRbooks».

4. | O6onouckuit M.O. TexHuueckas ¢r3uKa [D1eKTpOHHLIN pecypc]: yuebHoe mocobue/
O6omnoHckuit M.O.— DneKTpoH. TeKcToBble faHHble.— CaparoB: HayuHast kaura, 2019.—
159 c.— Pexxum goctyma: http://www.iprbookshop.ru/81064.html.— 3B5C «IPRbooks»

5. | Heptomies JI.I'. Bo3ayxoayBHbIe YCTaHOBKH M CTAHLIMU [ DIeKTPOHHBIN pecypc]: yuebHOe
nocobue/ JleptomieB JI.I'.— D/IeKTPOH. TeKCTOBbIe JaHHbIe.— M.: MOCKOBCKU#
roCcyJapCTBeHHbIN CTpOUTeNbHBIM yHUBepcuTeT, Al [Tu Op Meaua, 95C ACB, 2015.—
163 c.— Pexxum poctyma: http://www.iprbookshop.ru/39649.html.— 3B5C «IPRbooks»

6. | [IpaBuia TeXHWYECKOM KCILTyaTallK TeJIOBbIX SHEPrOYCTAaHOBOK [ D/IeKTPOHHBIN
pecypc]/ — DmneKTpoH. TekcToBble faHHble.— M.: DHAC, 2017.— 208 c.— Pexxum
nocryma: http://www.iprbookshop.ru/76184.html.— 3BC «IPRbooks»

7. | AdanacreB B.H. BeimonHeHWe JoMalllHUX 3a/laHul M0 Kypcy «MeTo/ibl UHTeHCUbUKaLn
TerioobMeHa» [ DIeKTPOHHBIN pecypc]: MeToAuueckre yka3aHus/ AdaHackeB B.H.,
Mopckoit [J.H., AkomackuH A.A.— DeKTPOH. TeKCTOBbIe fjlaHHble.— M.: MOCKOBCKUM
rocy/lapCTBeHHbIM TeXHUYeCKui yHuBepcuteT uMenu H.O. baymana, 2011.— 20 c.— Pexxum
jJocrymna: http://www.iprbookshop.ru/30949.html.— 3BC «IPRbooks» |




8. Bacunbuenko FO.B. [IpoMbliiiieHHbIe TerIoBble 3/1eKTPOCTaHLIMY [ DeKTPOHHbIN pecypc]:
yuebHoe rocobue/ Bacunbuernko FO.B., I'ybapeB A.B.— D/1eKTPOH. TEKCTOBbIE JJaHHbIE.—
Benropopn: benropojckuii rocy1apCTBeHHbIN TEXHOJIOTHUECKUU yHHUBepcuTeT uM. B.I'.
[IyxoBa, 9bC ACB, 2017.— 180 c.— Pexxum fgocTyma:
http://www.iprbookshop.ru/80438.html.— 3BC «IPRbooks»

9. | Orpenenenre xapaKTepUCTHK TeTIO(QHUKAIIMOHHOW TTapOBOU TYPOHUHBI [ D/1€KTPOHHBIN
pecypc]: MeTouecKue yKa3aHus/ — DJIeKTPOH. TeKCTOBbIe aHHble.— HipkHuii HoBropop:
Hwxeropozckuii rocyiapCTBeHHbIM apXUTEKTYPHO-CTpouTenbHbIM yHHUBepcuteT, DBC ACB,
2009.— 39 c.— Pexxum poctyna: http://www.iprbookshop.ru/16033.html.— 3BC
«IPRbooks»

10. | Pa3BuTHe TOMOYHBIX TEXHOJIOTHI B POCCUIMCKOM SHepreTuke [ D/IeKTPOHHBIN pecypc]:
yuebHoe riocobue/ B.JI. lllynbmaH [u Ap.].— OMeKTpOH. TEKCTOBbIE JaHHbIE.—

ExaTtepunOypr: ¥Ypanbckuii dhesepanbHbiii yHuBepcutet, 96C ACB, 2016.— 512 c.— Pexxum
nocryna: http:// www.iprbookshop.ru/66004.html.— 3BC «IPRbooks»

9.2. MeToanueckoe odecrieueHue (MPU/I0KEHHE)

10. MaTepua/ibHO-TeXHUUYECKOe obecreyeHUe AUCIUILTHHBI

Iyt obecrieueHUs1 OCBOEHUSI TUCIUITUHBI UMEIOTCS B Ha/TMUMK yueOHbIe ayAUTOPUH Kade/phl,
CHabO>KeHHbIe MYJIbTUMEJUHHBIMU CPeACTBaMHU [jisi TIpe/ICTaB/IeHUs] TIpe3eHTaluid JIeKLUi W T0Ka3a
yueOHBIX (PHITEMOB.

Knacc ¢ mnepcoHasbHBIMA KOMIIbIOTEpaMHM [JI1  TIPOBeJieHUs] TPAaKTUUeCKWX 3aHSATUH U
BUPTYya/IbHBIX J1Ta00paTOPHBIX paboT.

HopmartviBHas 6a3a cTaHIapTOB ¥ DeKOMeHJAlMi- uMeeTcsl GOHZ, CTaHAapTOB M0 BCEM BUJAM
00BEKTOB CTaHZAPTH3allMd pPAcCMaTPUBAaeMbIX B IIpOrpaMMme W MeTOAMWYECKas JIuTepatypa st
niprobpeTeHust MPaKTUUeCKUX HABBIKOB 110 IaHHOMW AUCLIUTITHHE.

Takxe chopMHpoBaHa 3/eKTPOHHasl 0a3a /laHHBIX, BK/IIOUAON[As CTAHJAPThI, OT/AebHbIE BU/bI
00I1IePOCCUIMCKUX  K/TaCCU(UKATOPOB, TMOAOODKY HOPMATHMBHBIX U TIPABOBBIX [JOKYMEHTOB [Ijisl
TOATBePIKeHUs] COOTBETCTBUS.

JlabopaTopus TeXHUYeCKHX W3MeDeHUH OCHallleHa Pa3/IMYHbIMU CPeJICTBAMU U3MepPeHH.

Ha3BaHue cpejcTB M3MepeHU: KOHLIeBbIE U YIJIOBbIe, MUKPDOMETPbI, HyTPOMePbl UHAUKAaTOPHbIE
Y MUKPOMeTpUUeCKHe, MUKPOCKOIT MHCTPYMeHTa/IbHbIM.

MPOrpaMMHOe M KOMMYHHUKAI[HOHHOe 00ecreueHue

OneKTPOHHBIN KOHCIIEKT JieKI[uil. BupTyanbHas naboparopusi.

ITporpamma cocTtaBjieHa B COOTBeTCTBUHM € TpeboBaHusiMu ®I'OC 10 Harpap/IeHUIO O[T OTOBKH
Maructpa 13.04.01 «TeruiosHepreTyka v TEIJIOTEXHUKAY.

Hanuuue o6opyaoBanusi u TCO no aucnuniiuHe «I[Iapora3oBbie 3HEeproycTaHOBKH»
Bupeouibmbl:
- [IBr>KeHue XKUIKOCTH B paboueM KoJiece;
- Kak paboraer TOC;
- Terny1000MeHHUKW;
- Typbuna K-800-240;
- Po3xur koT/a;
- I'papuipHy;
- [TpuHLMN paboThl Hacoca
- Pazanckas ['POC
- Xabaposckas TOII;



IIpunoxenue
Metouyeckue yka3aHus 110 OCBOCHHIO AUCLMIIIMHbI

«[1apora3oBbie 3HepProyCcTaHOBKH»

1. MeTtoguueckue yKa3aHUsl /I 00ydaloIUXCsl MO IJIAHMPOBAHMI0 M OpPraHU3aluu
BpeMeHH, He00X0/{JUMOro /i/Isl 0CBOeHUs JUCIUIIMHBI.

M3yueHue peKOMeH/yeTCsl HauaTh C 03HAaKOMJIEHHsI C paboueli MporpaMmoi JUCLIMIUIMHEL, ee
CTPYKTYPO#l M cojiep>KaHreM pasfenoB (Mofyseii), GOHJOM OLIeHOUHBIX CPeJCTB, 03HAKOMUTBCS C
yueOHO-MeToueCKUM U MH(POPMaIMOHHBIM o0ecrieueHreM JUCLIAIUINHBI.

IuctumvHa «[Tapora3oBbie 3HEPTOYCTAaHOBKKW» COCTOWT U3 11 CBsI3aHHBIX MEXy COO0I0 TeM,
obecrieunBarOLMX M0C/Iel0BaTe/IbHOE U3yUueHe MaTepraia.

Ob6yuenne no aucourvHe «Ilapora3oBbie SHEProyCTaHOBKK» OCYILECTB/ISIETCS B C/IEYFOLIMX
dbopmax:

1. AypauTopHble 3aHATHS (1€KUY, NpDaKTHUYeCKre/CeMUHApCKYe 3aHATUSA).

2. CamocrositennbHasi pabora cTyfeHTa (NOATOTOBKA K  JIEKIMsM, [DaKTUYECKUM/
IPaKTHUYeCKUM 3aHATHUSIM, TecTam/pedepaTaM/IoKnagaM/cce, U WHBIM (opMaM MHUCbMEHHBIX paboT,
BBIIO/IHEHHWE aHa/lM3a KelcoB, UHAMBHU/lya/lbHask KOHCYJ/IbTAlLlMs C MperofiaBaresieM).

3. VHrepakTuBHble (OpMBI TPOBeJeHUS 3aHATUM  (KO/UIOKBHUYM, JIEKL[USI-JUCKYCCHS,
TPYIINOBOe pellieHre Kekica U Jip. popMbl).

YueOHBIE Marepuas CTPYKTYPUPOBaH U UW3yueHWe [WCHUIUIMHBI TIPOWU3BOJUTCS B
TeMaTUYeCKol Ioc/aefoBaTe/lbHOCTH. KakJoMy IDAKTUYeCKOMY/ CeMUHAPCKOMY 3aHATHIO U
CaMOCTOSTE/ILHOMY H3yueHWI0 MaTepuasa Tpe/lecTBYeT JIeK[Us Mo JaHHOW Teme. OOyuyaroruecs
CaMOCTOSITe/IbHO TIPOBOJAT IIpeiBAPUTE/IbHYIO IOAIOTOBKY K 3aHATHIO, NPUHUMAKOT aKTHBHOE U
TBOPUECKOe y4acTHe B OOCYX/IeHMM TeopeTHUYeCKUX BOMPOCOB, pa3bope MpoO/EMHBIX CUTyalud U
TIOMCKOB TyTeld WX pelleHus. MHorue mnpobseMsl, H3yuaeMble B Kypce, HOCSAT [JUCKYCCHOHHBIN
XapakTep, UTO IIpejriosiaraeT WHTePAKTUBHBbIM XapakTep MpOBeeHHs 3aHATUM Ha KOHKPETHBIX
rpyuMepax.

OrmrcaHye 110c/ieJoBaTeTbHOCTH [IeMCTBUM 00yUaroIerocs:

IIpy wu3ydyeHnu Kypca CjeflyeT BHHUMAaTe/IbHO CJ/IyllaTb U KOHCIIEKTUPOBaTb MarTepuall,
y3jlaraeMbli Ha ayJWTOPHBIX 3aHATHUAX. /[l ero IMOHMMaHUS M KauyeCTBEHHOIO YCBOEHMS
peKoMeH/lyeTcsl Cileflyrolias oc/ie/j0BaTelbHOCTb [elCTBUIM:

1. Tlocne okoHYaHWs y4yeOHbIX 3aHSTUM [JI1 3aKpeIUIeHWs Marepuasa TPOCMOTPeTh M
06/lymMaTh TEKCT JIeKLMH, TPOC/IyIIaHHOM cerofHs, pa3obparb paccMoTpeHHble npumepsl (10 — 15
MUHYT).

2. [Ipy moAroToBKe K JEKLMW C/aefyloLiero [Hs TMOBTOPUTb TEeKCT IpeAblAyllei JeKLUY,
MO/[yMaTh O TOM, Kakasi MOXKeT ObITh ciefytoiriast Tema (10 - 15 MuHyT).

3. B Teuenue Hefen BeIOpPATh BpeMs st paboOThI C JiuTepaTtypoi B 6ubauoreke (o 1

yacy).

4. TIpy NoAroToBKe K MNpPaKTU4YeCKOMY/ CEMUHAPCKOMY 3aHATUIO TTIOBTOPUTH OCHOBHBIE TTOHATHUS
Mo Teme, W3yuuTb TpuMepbl. Pelllasi KOHKPETHYIO CHUTYyallUl, - TIpPeJBapUTENbHO TOHSITh, KaKOU
TeOpPeTUYeCKU MaTrepuan HY)XHO HCIO/b30BaTh. HamMeTWTh TjlaH pellleHus, MonpoboBaTh Ha €ro
OCHOBeE PeIIuTh 1 - 2 IpakTUUYeCKUe CUTyaruu (/1ab.paboThi).

2. MeTojuuecKue yKa3aHus Mo padore 00y4yaroIuxcsa BO BpeMs NPOBeieHHs JIeKI[UH.

Jlekin ~ faroT  OOyvyarOIMMCSl  CUCTEMaTU3WUPOBaHHble  3HAaHWS 10  JUCLIATUIAHE,
KOHILIEHTDUPYIOT WX BHMMaHWe Ha Haubosiee C/IOKHBIX W Ba)KHBIX Borpocax. JIeKuuu 0OBIYHO
W3/1aratoTcs B TPAJUIIMOHHOM WK B TIpo6/ieMHOM cTusie. [/ist CTYyJeHTOB B OOJIBIIIMHCTBE C/TyYaeB B
npobsieMHoM ctuse. [IpobsieMHBIN CTUIBL TI03BOJISIET CTUMYJIMPOBaTh AKTUBHYHO TI03HaBaTe/bHYHO
JIesITe/TbHOCTh OOYYaroIUXCsl M UX WHTEpeC K AUCIUIUIMHE, (hOPMUPOBaTh TBOPUYECKOE MBIILJIEHUE,
nipuberaTh K TPOTUBOTIOCTAB/IEHUSIM U CPaBHEHUSIM, [lefiaTh 0000I1eHus], aKTUBU3UPOBAaTh BHUMaHKe
00yuaroIuXxcs MyTeM MOCTAaHOBKY TIPOO/IEMHBIX BOTIPOCOB, TIOOMIPSTH JUCKYCCHEO.

Bo BpeMsi /EeKIIMOHHBIX 3aHATHN pPEKOMEHJYeTCsi BeCTU KOHCIIeKTUpPOBaHHe YyueOHOro
MaTepHasa, obpaiaTh BHUMaHHe Ha (HOPMYJUPOBKH M KAaTerOPWU, PAaCKPhIBAIOIIME CYThb TOTO WU
WHOT'O SIBJIEHHS1, UJTH TIPOL[ECCOB, BHIBO/IbI U TIPAKTHUECKHEe PeKOMeHJallHH.

KOHCITeKT JIeKLUK JTydllie MMo/pa3fe/iaTh Ha TMYHKThI, COO/M0Aasi KPAaCHYHO CTPOKY. DTOMY B




00sIbIION CcTerieHu OyyT CriocOOCTBOBAaTh BOMPOCHI TJIaHA JIEKLIMH, TIPe/I0’KEeHHbIe TPero/jaBaTesisiM.
Cnenyer obpaijaTh BHMMaHHe Ha akL|eHTBI, BBIBO/IbI, KOTODbIe JefiaeT IIperno/aBaresib, OTMeuast
Hanbosiee Ba)KHbIe MOMEHTHI B JIEKIJMIOHHOM MaTepHajie 3aMeYaHUsIMU

«Ba)KHO», «XOPOIIIO 3allOMHUTH» U T.I. MOXKHO [ie/1laTh 3TO M C TOMOIL[bIO Pa3HOL[BETHBIX MapKepoB
WIN pyueK, TIoZuepKHBasi TEPMHUHBI U OTIPe/IeTIeHUSI.

Llenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTeMY COKpalljeHHH, abOpeBHaTyp U CUMBOJIOB.
OpHaKo Tpu JanbHeliel paboTe C KOHCIIEKTOM CHMBOJIBI JIyUllle 3aMeHUTh OOBIYHBIMU CJIOBAMU JIJIsI
OBICTPOTO 3pUTEILHOTO BOCTIPUSTHS TEKCTA.

PaboTasi Haji KOHCIEKTOM JIeKL[MM, HeoOXOJWMO WCIOIb30BaTh He TOMBKO OCHOBHYHO
nTepaTypy, HO U Ty JIITEPATypy, KOTOPYIO [JOTIOJHUTE/IEHO PeKOMeH/I0Basl Mperio/jaBarenb. VIMeHHO
Takasl Cepbe3Hasi, KPOIOT/IMBasi paboTa C JIEKLMOHHBIM MaTepHasioM TO3BOJIUT TJIyOOKO OB/aZieTh
TEOpeTHUUeCKUM MaTepHasioM.

TeMaTuKa JIeKI[WA fiaeTcst B pabouei mporpaMme JUCLUITHBL

3. MetoguuecKue yKa3aHus o0yuaromumcs mno MOAr0TOBKE K
NMPaKTHYECKUM/CEeMHHAPCKUM 3aHATHUSAM.

Ha mpakTuuecKnx/CeMUHApCKUX 3aHSTHSX MIPUBETCTBYETCS aKTMBHOE yuacTHe B 00CYyXeHUr
KOHKDETHBIX CHTyal[uif, CIOCOOHOCTb Ha OCHOBe IIOJlyYeHHBIX 3HAHWW HAXOAWTh Haubosee
3¢ dekTHBHbIE pellleHUs] TOCTaB/eHHBIX IPO0OeM, yMeTb HAaXOAWUTh I10JIe3HbIN [IOTIOTHUTETHHBIA
MaTepuas 1o TeMaTUKe CeMUHAPCKUX 3aHSTHH.

CTyZeHTy peKOMeH/[yeTCsI CIeyIoIasi CXxeMa IO/IrOTOBKH K CEMHUHAPCKOMY 3aHSITHIO:

1. O3HakoMJIeHHe C TUIAHOM MPAaKTUYeCKOr0/CEMUHADCKOTO 3aHSITHsI, KOTOPBIM OTpa)kaet
CofiepskaHue TIpe/|I0’KeHHOU TeMbI;

2. ITpopaboTaTb KOHCIIEKT JIEKI[H;

3. IIpourTaTh OCHOBHYIO U [IOTIO/THUTETBHYIO JTUTEPATYPy.

B mipoliecce MoJroToBKY K MPaKTUYECKUM 3aHSTHSIM, HEOOX0MMO 00paTUTh 0CO00e BHUMAaHHe
Ha CAMOCTOSITeIbHOE  M3yuyeHWe PpeKOMEeH/I0BaHHOW  jurepaTypbl. Ilpm  Bceill  momHOTe
KOHCITEKTUPOBAHUSI JIEKI[MA B HEW HEBO3MOXHO M3/I0XKUTh BeCh MaTepUa U3-3a JIMMHUTA ayJUTOPHBIX
yacoB. [loatomy camocrosiTesibHasi pabota € yueOHMKamMu, yueOHBIMH TOCOOHMSIMH, HAy4yHOM,
CMPaBOYHOM JIUTEpaTypOl, MaTeprajaMu MMepPUOUUeCKUX W3aHui u VIHTepHeTa siB/sieTcsl Harnboee
3} deKTUBHBIM  MeTOJOM TIOMyYeHHs [JOTIOJHUTE/NbHBIX — 3HAHWM, TI03BOMIS€T  3HAYUTE/IEHO
aKTUBU3MPOBATh TPOLIECC OBJafieHWss MH(GOpMalueld, criocoocTByeT 6osee riybOKOMY yCBOEHHIO
M3yyaeMoro MaTepuana, (OpMHUpYeT y CTy/IeHTOB OTHOIIEeHWe K KOHKPeTHOH mpobsieme. Bce HOBbIe
TIOHSITUSL TI0 W3y4yaeMoW TeMe HeoOXOJUMO BBIYYMTb HAaW3yCTh M BHECTH B IJIOCCApWH, KOTOPBIH
1je/1eco00pa3HO BeCTH C CaMOT0 Hayasia U3yueHus Kypca;

4. OTBeTUTH Ha BOIPOCHI T/IaHa [IPAKTAUYECKOr0/CeMUHAPCKOr0 3aHsATHS;

5. BBINO/THUTE AOMaIlHee 3a/laHue;

6. IIpopaboTaTh TECTOBBIE 3a/IaHUS U 3a/jauH;

7. Ilpu 3aTpygHeHUsiX chOpMyIUPOBaTh BOMIPOCHI K Mpero/iaBaTesto.

Pe3ynbTar Takoit paboThI I0/KEH TIPOSIBUTHCS B CIIOCOOHOCTH CTY/leHTa CBOOOHO OTBETUTh Ha
TeOpeTUYeCKre BOIPOCHI TMPAKTHKYMa, BBICTYMAaTh W y4aCTBOBATH B KOJIJIEKTUBHOM OOCYXIE€HUU
BOIPOCOB M3y4yaeMOW TeMbl, TpaBWJIbLHO BBITIOMHATE TpPAaKTUUeCKWe 3aZlaHusi W WHble 3aJjaHusl,
KOTOpBIe JatoTcsi B GOH/Ie OLIEHOUHBIX CPe/ICTB AUCLIUILTUHBL.

3. Metopnueckue yKa3aHus 00y4aroUMCsI 110 OPraHU3aii CaMOCTOSATeTbHONH PadoThI.

Lleie  opraHM3aliid  CAMOCTOsITeJIbHOM — paboThl 1o gucuuriiHe  «[lapora3oBbie
JHEPrOyCTaHOBKW» - 3TO yI/y0O/ieHre U paclivpeHHre 3HaHHU B 00/1aCTH MeTPOJIOTHH; (POPMHPOBAHKE
HaBbIKa M MHTepeca K CaMOCTOsITe/IbHOM NT03HaBaTe/IbHOM /leATe/TbHOCTH.

CamocrosiTenbHasi paboTa 00yUaroIuXCsi SIB/SETCS BaKHEHIIIMM BHIOM OCBOEHHS COJiep>KaHHs
JUCLIATITUHBI, TTIOATOTOBKY K MPAKTUUECKUM 3aHSITUSIM U K KOHTPOJIbHOM pabote. Crofia ke OTHOCSITCS
W CaMOCTOsITe/IbHOEe yIyO/eHHOe W3yueHWe TeM AWCLHUIUIMHBL —CamocTosiTenbHasi paborta
nipefcTaBssier coOOM TOCTOSIHHO [IeMCTBYIOIIYIO CHCTeMY, OCHOBY 0Opa3oBaTeNbHOTO rpoliecca U
HOCHUT HCC/Ie/IOBATe/IbCKUIM XapakTep, UTO TOCAYXHUT B OyJyIeM OCHOBaHWEM /I HalMCaHWS
BBIIMYCKHOW KBaTM(PUKALIMOHHOM paboThl, MPaKTUUECKOro MPUMeHeHUs M0/TyueHHbIX 3HaHUM.

OpraHusanysi CaMOCTOSITe/IbHOM paboThl 00YYarOIMXCS OPUEHTHUPYETCS] Ha aKTUBHBIE METO/IBI
OB/IaJIeHUs1 3HAHWSMH, pa3BUTHE TBOPUECKUX CIOCOOHOCTel, TrepexoJ, OT TIOTOUHOTO K



VH/IUBU/Iya/TM3MPOBaHHOMY O0yUeHHUI0, C yUeTOM MoTpeOHOCTel ¥ BO3MOKHOCTEeH JIMUHOCTH.

[TpaBunbHasE OpraHM3aldsi CAMOCTOSITEJIbHBIX Y4yeOHBIX 3aHSITUM, WX CHUCTeMaTUUYHOCTh,
1jesiecoo0bpa3Hoe TTaHUpOBaHWe paboyero BpeMeHW I03BOJISIET CTYZEeHTaM pa3BUBaThb yMEHWs U
HaBBbIKM B YCBOEHWU M CHCTeMaTH3al[uM MprobpeTaeMbix 3HaHWM, 00ecrieurBaTh BBICOKWUA yYpPOBEHb
yCIIeBaeMOCTH B TiepHOZ, 00yueHus, TTOJTyYUTh HaBBIKU TIOBBIIIIEHUST TPOGeCCHOHATBHOTO YPOBHSI.

[TogroTOBKA K TIPAaKTUYeCKOMY 3aHSITMIO BKJ/IIOUaeT, KpoMe TIpopabOTKU KOHCIIeKTa W
Tpe3eHTal JIeKIMY, TIOMCK JIUTepaTypbl (10 PeKOMEH/IOBAHHBIM CIHMCKaM W CaMOCTOSITETbHO),
MO/JITOTOBKY 3aroTOBOK /Il BBICTYIUIEHWH TIO BOMpOCaM, BBIHOCUMBIM [Jisi OOCYXAEHHs T10
KOHKpEeTHOU TeMe. Takue 3aroTOBKM MOTYT BK/IIOUaTb LIUTaThl, (DaKThl, COMOCTaB/IE€HWE DPa3TMUYHbBIX
no3uLui, cobcTtBeHHble MbICTU. Eciu mpobnema 3avMHTepecoBasa 00ydarolerocs, OH MOXKeT
MO/ITOTOBUTEL pedepaT U BBICTYIIUTb C HUM Ha MPAKTHUECKOM 3aHATHU. [IpakKTHUeCKoe 3aHsATHE - 3TO,
TIpeJkzie BCero, AWCKYCCHsl, OOCY>K[eHre KOHKDeTHOW CHUTyal[id, TO eCTb TpeArioJiaraeT yMeHHe
BHUMaTe/bHO C/yllaTh YIEHOB Masoil Tpymnmbl U MO/lepaTopa, a TakKe CTapaThCsl BbICKA3aThb CBOE
MHeHUe, BbICKa3bIBaTb COOCTBEHHBIE UJIEW U TIPeJJIOXKeHHs, YTOUHATh U 3a/laBaTh BOMPOCHI KOJieraMm
10 00CY>KJEHHIO.

[Tpu MMOArOTOBKE K KOHTPOJILHOM paboTe O00yuaroIuics [JO/DKeH ITOBTOPSATH ITPOHIEeHHbIN
MaTepuasi B CTPOTOM COOTBETCTBMU C Y4eOHOW TIpPOrpaMMOM, WCIIO/Bb3ysl KOHCIIEKT JIeK[MHA U
JIUTEpaTypy, PeKOMeH/IOBaHHYIO TIperiojjaBaTtesieM. [IpM HeoOXOAWMOCTH MOXKHO 00OpaTHUThCS 3a
KOHCYyJ/IbTal[iell 1 MeTo/InueCcKOl MOMOLIbIO K Mpero/aBaTerto.

CamocTrosiTenbHasi paboTa peanu3yeTcs:

— HeTIoCPe/ICTBEHHO B MPOLecCe ayJUTOPHBIX 3aHSITUM - Ha JIEKLUSIX, MPAKTUYeCKUX 3aHITHSIX;

— B KOHTaKTe C TIperioflaBaTesieM BHe PaMOK PACIMCaHUs - Ha KOHCYJ/IbTAUsX IO yueOHbIM
BOMPOCaM, B XO/ie TBOPUYECKUX KOHTAKTOB, MPH JMKBUAALIMW 3a/I0/DKEHHOCTEH, TPU BBITOJTHEHUU
VH/IVMBU/YabHbIX 3aJJaHUM U T.JI.

- B Oubmuoreke, moma, Ha Kadeape TpU BBITIOHEHUHA OOydYarOUMMCSl yueOHBIX |
MPAaKTUYeCKUX 3a/1ay.

Bugpsl CPC v KpuTepuu OLIeHOK

(o 6anmnbHO-peliTuHTOBOM crcteMe I'THTY, CPC orjenuBaeTcs B 15 6anioB)
Pecdepar
Hoknag
Jcce
YuacTre B MEPOTIPUATUSIX

PN

Tembl /I CaMOCTOSITE/ILHOW paboThl MpoIMcaHbl B paboueil TporpamMMe AWCI[UTUTAHBI.
ObbeKTUBHBIM CPeZICTBOM  OCYIIECTB/IEHWsS O00y4YaroIlMMCs CaMOCTOSATE/IbHOM pabOThl SIB/ISETCS
3/1IeKTPOHHAst MH(GOPMAIIMOHHO-00pa3oBaTe/ibHast CpeJjla YHUBEpCUTeTa, KOTopasi 00ecrieunBaeT JAOCTYIT
K yueOHBIM IL1aHaM, pabouMM TMporpaMmaM [JUCHMITIMH (MOZyJei), TPakTUK, K W3JaHUsIM
3JIEKTPOHHBIX OMOTMOTEUHBIX CUCTEM.
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