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JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM IOy Ha 3aceaHuu Kapeapsl YpOaHUCTUKU U HHXKEHEPHBIX CUCTEM

[Iporokom ot 20 . Ne
3aB. kadempoii M.M. CypoB1oB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojly Ha 3aceqaHuu Kadeapsl YPOAHUCTHKH U WHKCHEPHBIX CUCTEM

[Iporokonm ot 20 1. Ne

3aB. xadeapoii M.M. CypoBroB

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM oy Ha 3aceaHuu Kageapsl YpOaHUCTUKU U MHXKEHEPHBIX CUCTEM

IIporokom or 20 . Ne
3aB. kadenpoii M.M. CyposuoB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roJly Ha 3aceaHuu Kadeapbl YPOAaHUCTUKHA U MHKCHEPHBIX CHCTEM

IIporokom or 20 . Ne
3aB. kadenpoii M.M. CyposuoB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[enbto ocBOeHUS UCHUIUTHHBI «I €HepaTOphl TEIUIa SIBISIIOTCS: GOPMUPOBAHUE Y
CTYJEHTOB Ipo(ecCHOHANIbHBIX 3HAaHUN B 00J1aCTU MPOEKTUPOBAHUSI KOTEIBHBIX U
LEHTPAJIBHBIX TEIJIOBBIX MIYHKTOB C YYETOM 3KOJIOTUYECKOM, TOTLNTUBHO-OHEPTeTHYECKON U
SKOHOMMYECKOI CUTYyalluH B CTPaHe, a Takke (hOpMHUpOBaHHE OOLIEKYIbTYPHBIX U
npodeccnoHaNbHbIX KOMIIETEHIIUH.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Juctummaa ['eHepaTopsl Teria BXOAUT B 4acTh y4eOHOTO M1aHa GopMHUPYEeMYIO
y4acTHUKaMU 00pa30BaTelbHBIX OTHOIICHUH 00pa30BaTeIbHOM MPOTPAMMEL.

JIist u3ydeHwus! TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIAICHHS),
c(hOpMHUPOBAaHHBIC B PE3YNIbTaTE U3YUCHUS TUCIUILIAH/ TPAKTHK:

MartemaTuka

Teoperrnueckre OCHOBBI TETUIOTEXHUKHU (TEXHUUECKash TEPMOIMHAMUKA 1
TEIJIOMaccoOOMEH )

MexaHuKa KUJIKOCTU U Ta3a C OCHOBAMH TUIPABINKH

dusnka

3uanus (yMEHUs, BJIa/ICHNUs ), TOTYYCHHbIE IPU U3yYEHUU JaHHOMN IUCIUTUINHBI
OyayT HEOOXOAMMBI AJIs U3YUYCHUS JUCIUILTAH/TIPAKTHK:

[leHTpanu30BaHHOE TEIJIOCHA0XKEHNE

Bropuunsie sHEepreTuuecKue pecypesl

OCHOBBI TCOPUH HAJCKHOCTH CHCTEM TEIJIOTa30CHA0KEHUS U BEHTHIISALINH

KonauunonupoBanue Bo3ayxa U X0JI0J0CHA0KEHHUE 3/1aHUN

DHeprocoepekeHNEe B CUCTEMAaX TETUIOTa30CHAOKEHUS U BEHTHIISIIAN

3 Komnerenuun odyyarouierocsi, popmupyemblie B pe3yJibTaTe 0CBOCHUS

AUCUMILUTUHBI (MOYJIs1) M IIAHUPYeMble Pe3yJIbTaThl 00y4YeHus

B pe3ynbrate ocBoeHUs quctMIUIMHbL (Moayist) «I'eHepatopsl Teruia» o0yJyaromunics
JIOJKEH 00J1a/1aTh CIEAYIOIIUMU KOMITeTeHIIUAMU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JAOCTHIKCHUA KOMIICTCHIIMHN

[1K-4 Cnioco6eH BBINOJHUTH ClEMaIbHbIE PACUETHI AJI IPOEKTUPOBAHUS KOTEIbHbIX,
LIEHTPAJIbHBIX TEIJIOBBIX TYHKTOB

[1K-4.1 CocTaBisieT TEIIOBYIO CXEMY U BBIIIOJIHSAET THPABINYECKUE PACUEThI
TpYOOIIPOBOJIOB KOTEIbHBIX, ICHTPAJIbHBIX TEIIOBBIX IYHKTOB




4. CTpyKTYypa, 00bEM U COEPKAHUE TUCUUIIMHBI (MOXYJIs1)
OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

qHce:
— KOHTaKTHas pabora — 51,5 akaz. 4acos:

— ayauTopHas — 48 akaj. 4acos;

— BHeayauTopHas — 3,5 akaJl. 4acos;

— camocTosTenpHas padora — 20,8 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynutopHast 3w
KOHTakTHas paboTa = % dopma TeKyIero
Pasen/ Tema g (B akaj. yacax) g E‘ Bun § KOHTPOJIS Ko
T — : g O | cAMOCTOATENBHOM | yCTIeBaeMOCTH M R—
O g g padoThI TIPOMEKYTOYHOM
Tek. mal. | mpaxT. e aTTeCTaluu
3aH. 3aH. | U &
1. Beenenue.
1.1 1.1. Ponb u mecto
SHEPreTUKH B HAPOJIHOM
xo3gicTBe Poccun,
OIepekKaroIEE MECTO
SHEpPreTUKH — OCHOBA CamocrosTenpHOe
pa3BUTHS IPOU3BOJICTBA, U3y4eHHe
CBE/IEHHS O CUCTEMax y4eOHOI
TEIJIONOTPeOICHuS, 6 2 1 JIUTEPATypPbl VYcTHblii onpoc. IK-4.1
TEIUIOTeHEPUPYIOIIAs IMonroroska
YCTQHOBKA U €€ 3JICMEHTHI, MPaKTHYECKUM
MEPCHEKTUBBI U OCHOBHBIE 3aHATUAM
TeHeHUHH pa3putus TI'Y.
IIpuHIMnIUanbHBIE CXEMBI
TIOJTy4EeHUS TEIUIOBOM
SHEpIuu.
HWroro no pazgeny 2 1
2. VICTOYHVKH TETLIOBOM
SHEpIuu, TOMJINBO, TEIIOBbIE
pecypchl
2.1 Knaccudukanms,
OCHOBHbIE HalpaBJICHUS UX
HCIOJIb30BaHMUS,
TpaJULMOHHBIEC 1
HEeTpaJIMIIHOHHbIE CamocrosTenpHOe
WCTOYHUKH TEIUIOBON U3yuYCHHE N
9HEPrHH, BTOPUIHBIE y4eOHO YCTHEIH onpoc.
UCTOYHUKH TeIIa. 6 5 JIUTEPATypPbI Iposepka [K-4.1
MIPAKTUYECKUX

TormBHO-3HEpreTUYecKre [onroroska .
pecypcbl, KitaccupuKanys, MIPAKTUYECKUM Sanaum
CTPYKTYpa; 3aHATHIM
BO300HOBIIAIOLINECS U
HEBO30OHOBIISIOIINECS

pecypcebl, 00beM u
pasmemenue TOP B Mupe,




peruonax Poccun,
TEH/ICHIIUU Pa3BUTHA
OajaHca.

2.2 Oprannueckoe TOIUTUBO,

KJaccuuKanms,
MPOUCXOXKIICHHUE.
OneMeHTHbIN U CamocrosTenpHOe
TEeXHUYECKHH COCTaB U3y4yeHHe N
N VYeTHBIH onpoc.
TOIUINBA, IPUBEICHHBIE yueOHO# MpoBepKa
XapaKTEpUCTUKHU TOILIUBA, 5 JMTEPATYpPhI POBep IK-4.1
MPaKTHIECKUX
YCIIOBHOE TOILINBO. TBepoe ITogroroBka k sananmii
TOILIMBO, XKHUJIKOE, MIPAKTUYECKUM
razoo0pasHoe, 3aHATHAIM
HCKYCTBEHHOE, SIEepHOE:
KJIacCU(UKAIUs, COCTAB U
CBOMWCTBA.
2.3 MeToauKu pacieToB
TOPEHHs TBEPOTO, )KUIKOTO CamocrosTenpHOE
U ra3000pa3Horo TOILIHBA. U3y4YeHHE N
N VYcrHslii onpoc.
DU3UKO-XUMHYECKHE yueOHoM
[IpoBepka
OCHOBBI IIpOLIECCA TOPEHUS: 3,2 JUTEPaTypPhI IK-4.1
MIPaKTHIECKUX
OCHOBHBIE TIOHSATHS 1 IMoaroroBka k -
OIIpeeNeH s, XUMIYeCKIe MIPaKTHIECKUM
peaKIy ropeHus. 3aKoH 3aHATHSIM
T'ecca.
Wroro no pazneny 13,2
3. TeruoreHepupyouime
YCTQHOBKH: NAPOBBIE U
BOJIOTpEIHBIE KOTJIIBI
3.1 BBoaHbIE TOHATHSL.
Kotel Ha opranndeckom
TOIUIUBE: KIacCUBHUKALYSL,
CamocrosTenpHOE
pabouue napaMeTpbl, KOTIbI
o n3yveHune
C €CTECTBEHHOH U .
. yueOHOi
MIPUHYIUTETEHON
. JUTEPATYpPbI
LHUPKYJISLIHUCH,
Brinmonnenue o
TIPSIMOTOYHEIE, VYerHbIi omipoc [IK-4.1
7 JOMAalIHUX
BOJOTpEHHbIe KOTJIBL. N
3amaHui
OcobeHHoCTH
IToaroroBka k
KOHCTPYHPOBAHUS KOTJIOB.
ayAUTOPHBIM
ITapo- u Temnoreneparopsl
N pabotam
aTOMHBIX cTaHnuil. [Tapo- u
TEIIOTeHEePaTOPHI TEIN0-H
re0TepPMaITbHBIX YCTAaHOBOK.
CamocTosiTenbHOe
HU3YUYCHUC
3.2 CoBpeMeHHbIE 4 .
yaeOHOH
OTCYCCTBCHHBIC U
JUTEPATYPHI
3apy0e)KHbIE KOTJIBI HA
o Brinonxenue o
POCCHIICKOM pBIHKE: 0,6 VYerHbIi onpoc [K-4.1
JOMaIIHUX
0COOEHHOCTH KOHCTPYKIIUH, N
MIPEUMYIIECTBA U SanaruH
p yim IToaroroBka k
HEJIO0CTaTKU
ayJIMTOPHBIM
pabotam
HWroro no pazaeny 0,6
4. TennoBoii pacuer
TEIUIOTeHepaTopa Ha
OPraHn4cCKOM TOIIJINBC
4.1 KoHCTpYKTOPCKUii 1 CaMocTosiTenbHOe YcrHbll onpoc.
MIOBEPOYHBIN pacyeT KOTIa. 2 U3yueHHE ITposepka IK-4.1
Ienu u 3agaun pacuera. yueOHOI MPaKTUYECKUX




JIUTEPATyphI

. Berinonnenue
HopmartusHsbIii MeTo
JIOMAIIHUX
pacueTa KOTEIbHBIX N .
3aJaHui 3aJaHu’
arperaroB. TerioBas cxema
[Toaroroska k
KOTJIa.
ayJUTOPHBIM
3aHATHIM
CamocrosTensHoe
H3y4YeHHe
4.2 DHTanbnus NPOAYKTOB yueOHOM
cropanus U pabounx Tel. TUTEepaTypHl VYeTHbIi onpoc.
IToctpoenue |-t muarpamMmsl Brimonuenne IIposepka K-4.1
YXOJISIINX I'a30B U JIOMaIIHUX MIPAKTUYECKUX '
UCIIOJIb30BAaHNUE €€ B 3aJaHui 3alaHu’
TEIUIOBBIX pacyeTax KoTia. [onroroska
ayJUTOPHBIM
3aHATHIM
CamocrosTensHoe
4.3 DdddexTuBHOCTH
H3y4YeHHE
UCIIOJIb30BAHUS TOIUINBA B N
. y4eOHO
KoTiie. MatepHuaibHbIA U .
. JIUTEPATYpPhI VYerHslit onpoc.
TEIIOBOH OajaHC
Brinonnenune IIposepka
KOTEJILHOT'O arperara. TK-4.1
JIOMaIIHUX MPAKTUIECKUX
IIpuxoansie 1 pacxoHbIE N .
3aJaHui 3aaHuN
CTaThU TEILUIOBOTO OallaHca. ToroToBKa K
Ionsrus K.IL.J. 6pyrTo u
ayJUTOPHBIM
HETTO.
3aHATHIM
CaMocrosTensHoe
U3y4YeHHE
4.4 OcoOeHHOCTH TEILIOBOTO y4eOHO
pacuera paJuLIHOHHBIX, JIUTEPATyPHI YcTHBIi ompoc.
KOHBEKTHBHO- Brimonuenne IIposepka K-4.1
PaIUIMOHHBIX U JIOMAIIIHUX MIPAKTUYECKUX '
KOHBEKTHBHBIX 3aJaHuN 3aJaHuNA
MOBEPXHOCTEH HarpeBa [Moaroroska k
ayJJUTOPHBIM
3aHATUAM
HWroro no pazaeny
5. TonouHble IPOLIECCHI U TONKU
JUIsl COKUTAHUS! TOTLJIMB.
5.1 Knaccuguxaius TOMOK.
3aKOHOMEpPHOCTH
CamocrosTensHoe
TEII000MEeHa B TOIIKE.
H3yueHHE
IToxkazatenu paboTs! N .
o y4eOHOI ®poHTaNBHBIN
TOTIOYHBIX YCTPOHCTB.
TUTEPaTypHI ompoc [IpoBepka TIK-4.1
Cixrranue TOIjInBa B o
Beinonnenue JIOMAIIHUX 33aHui
IUIOTHOM (PHITBTpYIOIEM
JIOMAIIHUX
cioe. 3aKOHOMEPHOCTH .
3aJaHui
TOPEHUs TBEPIIOTO
KYCKOBOT'O TOILIMBA B CIIOE.
5.2 Ilponecc cxuranus
TOIIMBA B KHUIISIIEM CJIOE.
OCOOCHHOCTH CXKHT'aHUS CamocrosiTensHoe
TIBIJIEBUIHOTO TOIUIUBA. H3y4YeHHE
Buxpessie Tonku. yueOHOM DpOHTAIBHBIN
Oco0eHHOCTH KOHCTPYKIIUH. JIUTEPATypHI ompoc. [IpoBepka TIK-4.1
®dakenbHbIE TONKU. TONKU 1 Brinonnenue JIOMaITHUX 3aJaHUI
TOPEJIKH IJISl CKUTAHUS JIOMAIIHUX
MBUICBUAHOTO, YKHUIKOTO 1 3aJaHui

ra3oo0pa3HOro TOIUIMBA.
Juddysnonnoe u




KHHCTHYCCKOC IT'OPCHUC.

HWroro no pazaeny 4 2
6. McniapurenbHble TOBEPXHOCTH
Harpesa
6.1 DkpaHHBIC TPYOBI.
CriocoObl HHTEHCH(PHUKALTUT
TEII000MeHa B TOIIKE. CaMocTosTeNnbHOE
Haznauenue u n3ydeHue
K1accupuKanus y4eOHOi OpoHTaIBHBIN
naporeperpesarenei. 2 2 JIUTEPATYPBI onpoc IIposepka IK-4.1
Koncrpykunn n Brimonuenne JIOMAITHUX 3aJaHUI
KOMITIOHOBKa JIOMAIIHUX
naponeperpeBaTenen. 3alaHUI
PerynupoBanue
TeMIIepaTypsl mapa
6.2 XBOCTOBBIE
HOBEPXHOCTU KOTEIBHOTO
. CamocrosTensHoe
arperata. DKOHOMai3ephl.
H3y4YeHHE
Knaccudpuxanus. N .
Y —— yueOHOM ®poHTANBHBIN
X P ’ 1 2 JIUTEpPaTyphl onpoc [Iposepka TK-4.1
Knaccupukanus. N
Beinonnenue JIOMAIIHUX 33aHu
Pacnonoxenue
i JIOMaIIHUX
SKOHOMan3epa u .
3aJaHui
BO3/[yXOIIOJIOrpEBATENS B
ra30BOM TpaKTe.
HWroro no pazaeny 3 2 2
7. l'unpo- u aspoarmHaMuKa
T1apOBOT0 KOTJIA
7.1 YcioBus HaeKHOU CamocrosTensHoe
paboTsl koTna. CHCTeMBI H3y4YeHHE
ra30BO3yLIHOTO TPAKTA. y4eOHO OpoHTaNBHBIN
AbdponnHaMu4eckue 2 1 JIUTEPATypPbI omnpoc IIposepka IK-4.1
cornpoTHBiieHUs. Bri6op Brinmonnenne JIOMAaIIHUX 33aJaHUH
TATOAYTHEBBIX YCTPOUCTBA. JIOMAIIIHUX
JIpIMOBBIE TPYOBI 3a/1aHHIt
HWroro no pazgeny 2 1
8. TexHUKO-IKOHOMHYECKHE
TI0Ka3aTen
TEIUIOTEHEPUPYIOIIUX YCTaHOBOK
8.1 Knaccudukanms
mmokazateseil paboTsl
TEIUIOCTaHLIUH.
CaMocToATenbHOE
Cedecrommocts, HU3y4YCHHE DpOoHTAIBHBINA
MIPOM3BOJCTBA TEIUIOBOI 2 2 YHeHm P TIK-4.1
yueOHOM orpoc
SHEPrHU U OCOOEHHOCTH €€
JIUTEPATyPHI
pacuera. OnpeneneHue
KaIluTaJIOBJIOXKEHUH B
HOBYIO TEIUIOCTAHIIMIO.
8.2 OneHka CcpaBHMUTEJILHOU
SKOHOMMYECKOU
3¢ dexTUBHOCTU
b . CaMocrosTensHoe
KaIuTaJIOBJIOXKEHUH B .
U3y4eHne OpoHTaNBHBIN
HOBYIO TEXHHUKY U OXpaHy 1 . TIK-4.1
N yueOHOM oTpoc
OKpYKaloIleH cpesibl OT
. JIUTEPATypPHI
3arps3HEHUH
MPOMBIIUICHHBIMH
BbIOpOCaMu
HWroro no pasaeny 3 2
Hroro 3a cemectp 24 24 20,8 SK3aMeH
Uroro no aucuuruinae 24 24 20,8 SK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jnis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThI B KauecTBe
00pa3oBaTeNbHBIX TEXHOJIOTHH B MPETOIaBaHUH JUCIUIUIMHBI «I eHepaTophl Teria
HCIIOJIB3YIOTCS TPAAULMOHHAS U MOYJIBHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

1. {mst popMuUpOBaHUS HOBBIX TEOPETHUECKUX U (PAKTHUYECKUX 3HAHHNA
HCIIOJB3YIOTCS JIEKIUU:

0030pHBIE — JUIsl pACCMOTPEHUSI 00X BOIIPOCOB U MOHATHI Kypca «l eHepaTopsl
TEIJIa», KOTOPhIe HEOOXOAUMBI JJIsl CHCTEMAaTHU3alluy 1 3aKpeIUIeHHs 3HAHUH;

UH(POPMALMOHHBIE — [T 03HAKOMJICHHSI C OCHOBHBIMHU TPUHITUIIAMU
IIPOCKTUPOBAHUS U PACUETOB KOTEIBHBIX arperaToB, a TAKXKE I U3y4EHUs MIPOLIECCOB,
MIPOUCXOJALINX B DJIEMEHTAX KOTEIBHONW YCTAHOBKH;

poOJIeMHBIE - ISl pa3BUTHSI UCCIIE0BATEILCKUX HABBIKOB U U3yYEHHUS CIIOCOOO0B
peuieHus 3auay.

2. JIns mpruoOpeTeHns HOBBIX (PaKTUUECKUX 3HAHUI U MPAKTUYECKUX YMEHUN
HCIIONB3YIOTCS IPAKTUUECKUE 3aHATHS:

MIPAKTUYECKOE 3aHATHE B (JOpME MPAKTUKYMa — OpraHu3alus yueOHol paboThl,
HaIpaBlIeHHAs Ha pelIeHHe KOMIUIEKCHOM yueOHO-TI03HABATEIbHOM 3a/1a4u;

pa3bop pe3ynbTaTOB TEMATHUECKUX KOHTPOJIBHBIX padoT, aHAIIN3 OMIHOOK,
COBMECTHBII MOMCK BAPHAHTOB PAIIMOHAIBHOTO PElIeHUs y4eOHOI MpoOIeMBbl.

3. Jlns mpuoOpeTeHust HOBBIX TEOPETUUECKHUX U (PaKTUUECKUX 3HAHUH,
KOTHUTHUBHBIX U MTPAKTHUYECKUX YMEHUN UCIIOIB3YETCS CaMOCTOsATEIbHAsI paboTa:

CaMOCTOSITeNIbHOE U3yYeHUE YUeOHOM TUTepaTyphl, KOHCIIEKTOB JICKIIHIA;

MOJIMOTOBKA K ay/IMTOPHBIM KOHTPOJIBHBIM paboTaMm;

BBITMIOJTHEHHE KYPCOBOM paOOTHI.

4. JIns mpoBEICHKS 3aHATHH B HHTEPAKTUBHOM opMe:

OpHUEHTAIIMS CTYICHTOB Ha 00pa3oBaTeIbHbIC HHTEPHET-PECYPCHI.

paboTa B KOMaH/IE;

CEMHUHAp-AUCKYCCUS — KOJUIEKTUBHOE 00CYXIEHUE KAaKOTr0-I1100 CIIOPHOTO BOMPOCaA,
poOJIeMBbl, BBISIBIIEHUE MHEHUI B rpyIie

B xone npoBeicHNS 3aHATHI MPEAyCMaTPUBACTCS UCTIOIB30BaHUE CPEICTB
BBEIYUCIIUTEILHON TEXHUKU ITIPpU BBIITOJJHCHHUU MHAWBUAYAJIbHBIX SaI[aHHﬁ, KOHTPOJIbHBIX
paboT, KypcoBOM pabOTHI.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIeYeHHe CAMOCTOATEILHOM padoThl 00y4YaoImuXxcst

[IpencraBieHo B npuiioxeHuu 1.

7 O1ieHOYHbIE cpeacrea AJid MpoBEeACHUSA HpOMe)KyTOqHOﬁ aTrrecranum
HpeI[CTaBJ'ICHBI B IIPHUJIOKCHU U 2.

8 YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTieyeHne TUCIMITHHbI

a) OcHoBHas JUTEpaTypa:

1. ataynnuna, A. P. I'enepaTops! Teruia : yaeOHoe nocobue / A. P. N'araymuinna. —
Yoa: YITHTY, 2019. — 125 c. — ISBN 978-5-7831-1884-5. — TekcT : 3neKTpOHHBIH //
Jlanb : anexTpoHHO-OMOMMOTEeYHas cuctema. — URL: https://e.lanbook.com/book/179272
(mata obpamenus: 25.03.2025). — Pexum noctyna: aiisi aBTOPU3. TOJIB30BATENCH.

0) JonosHuTebHAS JJUTEpaATypA:


https://e.lanbook.com/book/179272

1. Antonog, B. H. IIpoektrpoBanue TEMI0BOM CXeMBI M BEIOOP OCHOBHOTO 000PYTOBAHUS
npombinuieHHO-oTouTeNbHONH TOC : yuebHoe nmocodue / B. H. Antonos, T. I1. Cemenona ;
MI'TY. - Marautoropck : [MI'TY], 2017. - 82 c. : un., Tab:., cxemsl, rpad., 3ckusbl. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2012 (mata obpamenus: 25.03.2025).
- MakpooOBeKT. - TeKCT : 371€KTPOHHBIM.

2. 3noka3zoBa H. I'. DHepreruka u oxpaHa okpyxarorieit cpeanl. Kype nexmuii : yaebHoe
nocobue / H. I'. 3nokazosa ; MI'TY. - Marautoropck : MI'TY, 2015. - 1 31eKTpOH. ONT. TUCK
(CD-ROM). - URL.: https://host.megaprolib.net/MP0109/Download/MObject/465 (mata
obparmtenusi: 25.03.2025). - MakpooObeKT. - TEeKCT : 37eKTPOHHBIH.

B) MeToanueckue yKazaHusi:

1. Ockonkos, C. B. DxcniepuMeHTanbHOE HUCCIEA0BAHNE TEIIOMAacCCOOOMEHHBIX
MPOIIECCOB M YCTAHOBOK : MpakTUkyM [u1st By30B] / C. B. Ockomnkos, C. B. MatBees ;
MarnuTtoropckuii roc. rTexuuueckuid yH-T uM. I'. . HocoBa. - Maruurtoropck : MI'TY um. T
. Hocoga, 2022. - 1 CD-ROM. - 3aru. ¢ Tutyi. skpana. - URL :
https://host.megaprolib.net/MP0109/Download/MObject/3352 (nara oOpareHus:

25.03.2025). - MakpooObeKT. - TekcT : aeKTpoHHbIN. - CBeleHHs 10CTYMHBI Takke Ha CD-
ROM.

r) [Iporpammuoe odecneuenue u UHTepHeT-pecypcebi:

IIporpammuoe obecnevyenne

HaumenoBanue N
o Ne norosopa Cpoxk nelicTBUS TULIEH3UU
7Zip cB00OOIHO pactpocTpansemoe [10 0eccpouHo
FAR Manager cB000HO pacmpocTpansemoe [10 6eccpoyHO
Bbpaysep Yandex |cBoOoanHo pacnpoctpansiemoe [10 0eccpovHO
Eﬁg;ip Mozilla cB0OOHO pacnpocTpansemoe 10 6eccpodHo

HpO(l)eCCI/IOHaJIbHLIe 0a3bl JAHHBIX U ]/IH(l)OpMaIII/IOHHbIe CIIPpaBOYHLIC CHCTEMbI
HazBaHue Kypca Cchuika
DiekTpoHHbIe pecypchl onbmmorekn MI'TY um. I'.1. https://host.megaprolib.net/M
Hocosa P0109/Web
https://www.rsl.ru/ru/4readers
/catalogues/

Poccuiickas ['ocynapcrBennas 6ubnuoreka. Karanoru



https://host.megaprolib.net/MP0109/Download/MObject/2012
https://host.megaprolib.net/MP0109/Download/MObject/465
https://host.megaprolib.net/MP0109/Download/MObject/3352

HarmonansHast ”HGOPMAITMOHHO-aHATTUTHYECKAS URL:
cucrema — Poccuiickuii nHaekc HayaHoro nutupoBanus | https://elibrary.ru/project_risc.
(PU1HLI) asp

9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHBI (MOLYJIs1)

MarepuanbHO-TeXHUYECKOe 00ecreYeHNne TUCIUIUTNHBI BKIIIOYACT:

JIeKIIMOHHBIE ayAUTOPUH: MYJIbTUMEIUIHBIC CPECTBA XPAHEHHS, IEpeAayn U
npeacTaBiIeHus nHPOopMalny (MHTEPAKTUBHAS JOCKA B KOMILUIEKTE C IPOSKTOPOM H
KOMIIBIOTEPOM); IEMOHCTPAIIMOHHBIE CTEHIbI, IIaKaThl, HATJISAHBIE TOCOOuSI.

[TomerieHus 1151 CaMOCTOSITEILHON paObOTHI: TIEPCOHAIBHBIE KOMITBIOTEPHI C TAKETOM
MS Office, Bbi-xo10M B IHTEpHET U € IOCTYIIOM B 3JICKTPOHHYIO HH(POPMAIHOHHO-
00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

AyIuTopuH A1 IPAKTUYECKUX 3aHATUH, TPYIIIOBBIX WHIUBHYaIbHBIX
KOHCYJIbTAIMH, TEKYIIETO KOHTPOJIS ¥ TPOMEKYTOYHOM aTTECTAIMH: IEMOHCTPAlMOHHBIE
CTEH/IbI, TUTAKaThl, HATJIAHbIC TOCOOHS.

[Tomemnenus U1 XpaHEHHS U TPOPUIAKTHYECKOTO 00CITyKHMBaHUS Y4eOHOTO
obopynosanus: Lllkader u cremnaxu st XpaHeHUs] y4eOHO-METOIMUECKON TOKYMEHTAIINH,
y4eOHOro 000pyAOBaHUS U YUeOHO-HATTISAHBIX TOCOOUIA;

MHCTPYMEHTBI U 000py/0BaHHE ISl OOCITYKUBAHUS



Ipuioxenne 1
Y4eOHO-MeTOAMYECKOE 0O0ecTedyeHHe CAMOCTOSATEIbHOM PadoThl 00y4arOINX St

AyIuTOpHas cCaMOCTOATENIbHAs padoTa CTYJJeHTOB HAa IPAKTUYECKUX 3aHIATUAX
OCYILIECTBJISIETCS 0] KOHTPOJIEM IIPENoAaBaTesis B BUIE PELICHU 3a/1a4 U BBIIIOJHEHUS
yIpaXHEHUH, KOTOpbIE ONPEEIIAET IPENnoAaBaTeib A CTYACHTA.

BueayauropHas camocTosiTenbHasi padoTa CTYAEHTOB OCYILIECTBISAETCS B BUAE U3YUEHUS
JUTEPATYPHI IO COOTBETCTBYIOIIEMY Pa3Jielly ¢ MPOpabOTKOI MaTepraia 1 BHITOTHEHUS
JIOMAIIHUX 3aJaHUM.

Ilpumeput 3a0anuii ayoumopHwvixX KOHMPOIAbHBIX PAdOOMmM

AKP Nel, 2 [IpuHuunuaibHble cXeMbl NOJTy4YeHHs TeNJ0BOH IHePruu.

1. AHanu3 cxeM NoJydyeHUs TEIIOBOW SHEPTrUuu

2. V3yunTh NpUHIUNHATIBHBIE CXEMbI MOJTY4YEHUs TEIIOBOM HEPTUU U3 OPraHUYECKOro
TOIJIMBA

3. M3yuuTe nNpuHIMNUATIBHBIE CXEMBl MOJYYEHHMsS TEIUIOBOM S3HEPrUM M3 SIEPHOTO
TOIJIMBA.

4. W3y4uTh NPUHLMIIHAIBHBIE CXEMbI ITOJIyUYEHHs TEIUIOBOW 3HEPrUH 3a CUET COJHEUHOU
SHEPrUM U r€0TEPMAIIbHBIX BOJ

AKP Ne3, 4. CocTaB ¥ XapaKTepuCTHKH TOILIUBA

3anaua 1

Omnpenenutb coctaB paboyeit Macchl uensionnckoro yriast Mmapku b3, ecnu coctaB ero roproueit
maccor: Cr =71,1%, Hr = 5,3%, Snz = (Sopz+Sxz)= 1,9%, Nr =1,7%, Or = 20,0%; 3015HOCTh
cyxoii Maccel Ac = 36% u BnaxxHoCTh pabouas Wp = 18,0%.

3anava 2

Onpenenuth COCTaB roproYeii Macchl KU3ETOBCKOTO YTt Mapku [, eciiu coctaB ero paboueit
Mmaccel: Cp =48,5%; Hp = 3,6%; Snp = 6,1%; Np = 0,8%; Op = 4,0%; 3015HOCTH CyXOi Macchl Ac
= 33,0% u BnaxxHoctb padouass Wp = 6,0%.

3anaua 3

Cymika 06epe30BCKOT0 YIIIs ¢ cocTaBoM padboueit maccel Wp = 33%; Ap = 4,7%; Sp = 0,2%; Cp =
44,3%; Hp = 3,0%; Np = 0,4%; Op = 14,4%; npou3BOIUTHCS MPU PAa3OMKHYTOU CXEMeE.
Onpenenuth coctaB paboueit macchl noacymenaoro 10 Wp = 10,0% tormnusa.

3anava 4

Onpenenuts cOCTaB roproyeii Macchl HEPIOHTPUHCKOTO YIJIsl, €CIIM U3BECTEH COCTaB paboueit
maccel: Wp =9,5%; Ap = 12,7%; Sp = 0,2%; Cp = 66,1%; Hp = 3,3%; Np = 0,7%; Op = 7,5%;
3agaua 5

Omnpenenuth paboumii COCTaB SCTOHCKHUX CIIAHIIEB, €CJIM U3BECTEH DJIIEMEHTAPHBIN COCTaB
roproueit maccer: St = 5,25%; Cr = 72,13%; Hr = 10,16%; Nr = 0,33%; Or = 12,13%; PaGouas
macca umeet: Wp = 13,0%; (CO2)xp = 16,5%; Ap = 40,0%.

AKP No5, 6,7, 8 DuU3MKO-XUMHYECKHE OCHOBBI Mpolecca ropeHus
3anayva 1



OnpenenuTh HU3IIYIO U BBICHIYIO TEIUIOTY CropaHus paboueil Macchl YensiIOMHCKOTO YIilsl MapKH
B3 cocraBa: Wp = 18,0%; Ap =29,5%; Snp = 1,0%; Cp = 37,3%; Hp = 2,8%; Np = 0,9%,; Op =
10,5%.

3anaya 2

OnpenenuTh HA3IIYIO M BBICIIYIO TEIUIOTY CTOpPaHus pabodyeil MacChl Ky3HEIIKOTO YIiist Mapku /1,
€CJIM cocTaB ero roproveit maccol: Snz = 0,4%; Cr = 78,5%; Hr = 5,6%; Nr = 2,5%; Or = 13,0%.
3onpHOCTH cyx0il macchl Ac = 15,0% u BiaxknocTs padouas Wp = 12,0%.

3anaga 3

OnpenenuTh HU3IIYIO M BBICIIYIO TEIUIOTY CrOpaHUs padoueil 1 CyX0i MacChl JOHEIIKOTO YIJIs
Mapku I, ecrii M3BECTHBI €ro HU3IIAs TEIUIoTa Cropanus roproyeit Mmaccesl Que = 33170 xJx/kr,
30JIbHOCTB CyX0ii Macchl Ac = 25,0% u BnaxkxHocTh padouas Wp = 8,0%.

3anava 4

Onpenenuth 00bEM MPOIYKTOB IMOJTHOTO CTOPAHUS Ha BBIXOJIE U3 TOIKH, a TAKKE TEOPSTHUSCKUN
U JIWCTBUTEIBHBIA 00BEMBI BO3yXa, HEOOX0IMMBIe JIsl cropaHusi 1M3 mpupoaHOoro rasa
CraBponosibckoro mecropoxxaenus cocrasa: CO2 = 0,2%, CH4 = 98,2%, C2H6 = 0,4%, C3H8 =
0,1%, C4H10 = 0,1%, N2 = 1,0%,. Koadpumuent n3onIiTKa BO3Iyxa B TOnke at = 1,2.

3anaua 5

Ornpenenutb, HACKOJIBKO 00bEM Ta30B 3a MapolieperpeBaresieM MPeBOCX0IUT 00beM BO3ayXa,
MOCTYTIAIOIIETO Yepe3 TOPEIKH B TAPOBOM KOTJIE ¢ M30BITKOM BO3]IyXa 3a TOIIOYHON KaMepoi
1,20, npucocamu Bo3znyxa B Heit 0,05, B nbutecucreme 0,04 1 mpucocamu Bo3yxa B
naponeperpesarene 0,03. TormBo — npomMnpoayKT kameHHbIX yriei Mapku I (Ilpunoxenue 1,
TOITHBO No7).

3anaya 6

Onpenenuts cocTaB MPOAYKTOB cropanus B xomsmumx razax (VR0O2, VN20, VH200, VzO0, Vz) npu
CKMraHuM JoHeukoro yris mapku [l (mpunosxenue 1, Tonmuso Nel) pu oo = 1 1 u30bITKE Bo31yXa
B yxo X ra3ax oyx = 1,35.

3amaua 7

Kaxk u3mensitcst 00beM 1 00beMHBIE JOJTM TPEXAaTOMHBIX Ta30B U BOJSHBIX MTAPOB, €CIU MIPU
C)KMTaHUU YeIsiOMHCKoro Oyporo yris (nmpunoxenue 1, Torumso Nel2) n30ObiTok Bo3ayxa
yBenuuuTh ¢ 1,2 go 1,3?

3anava 8

BEIMOTHUTE pacyeTsl ropeHus TOIIuBa. Bua TomnmBa BEIOpaTh COTNIACHO BapuaHTaM 3a/1aHUs
JUTSL KypCOBOM pabOThI

AKP Ne9. Oco0eHHOCTH KOHCTPYHPOBAHHUS KOTJIOB.

1 H3yuuTh NpUHIMIHAIBHBIE CXEMBI MOJTY4YEHHUS TEIIOBOM SHEPrUU
2 TIpoBepka BBIMOIHEHHBIX 3a/laHUH

AKP Nel0. CoBpemeHHbBIe 0TeuecTBEHHbIE U 3apy0esKHbIe KOTJIbI HA POCCHIICKOM PbIHKe:
0CO0ECHHOCTH KOHCTPYKIIUH, IPEMMYIIECTBA U HEJ0CTATKH

[To xaTamoraMm OT€4eCTBEHHBIX U 3apyO0eKHBIX MPOU3BOINUTENENH U3YUUTh YCTPOMCTBO KOTJIOB,
0XapaKkTepHU30BaTh OCOOCHHOCTH KOHCTPYKLIUH.

AKP Nell KoHCTpYKTOpPCKHIi M TOBepPOYHbIN pacyer kotJa. Hean n 3axaum pacuera.
HopMaTuBHBIN MeTO/ pacyera KOTeIbHBIX arperaroB. TenjioBas cxema KoTJia.



W3ydyeHre HOpMaTUBHOTO METO/Ia pacueTa KOTeJIbHBIX arperatoB. [locTpoeHue TenaoBoi cXxeMbl
KOTJIa COTJIACHO 3aJ[aHHIO.

AKP Nel2, 13, 14 DHTaabnust NPOAYKTOB cropaHus u padounx ten. Ilocrpoenue |-t
AUATPAMMBI YXOJSIIIINX I'a30B

3anaua 1
OnpenenuTs SHTAIBINIO IPOTYKTOB CrOPaHUs Ha BBIXOJE U3 TONKHU, OJIYyYaeMbIX MPU OTHOM
cropanuu 1kr kaparanaunckoro yrist mapku K cocrasa: Wp = 8,0%; Ap =27,6%; Snp = 0,8%; Cp
=54,7%; Hp = 3,3%; Np = 0,9%; Op = 4,8%, ecinu U3BECTHO, YTO TEMIIEpATypa ra3oB Ha BBIXOJIC
u3 Tonku paBHa 68z = 1000 :C, 1071 30161 TOIUIMBA, YHOCUMOM ITPOIYKTaMHu cropanus, ayH = 0,85
U TIpUBEJIEHHAs BEJIMYMHA YHOCA 30J1bl CKUTaeMoro Torinea Amnp.yH = 4,6%. Koaddunuent
n30bITKa BO3/yXa B Tonke 1,3.
3anaya 2
Kak u3meHuTCs SHTaNbNUs MPOIYKTOB CrOPaHUsl YXOSIINUX T'a30B IIPU C)KUTAHUU aHTPEHCKOTO
yras (cM. npuiioxkenue 1, Tormuo Nel3), eciu ero BIaXXHOCTh YBEIUUUTh ¢ 34,5 1o 45%7?
Temmeparypy yxonsmmx razoB npusste 160 <:C, koadurnment n3dbiTka Bo3ayxa 1,4.
3anaua 3
Kak u3MeHUTCs SHTANBINS MIPOTYKTOB CrOPaHUs Ha BBIXOJIE U3 TOMKU MIPU CKUTAHUU
Hazaposckoro Oyporo yris (cm. npuioxenue 1, Tormmuso NelS), eciiu 3aMKHYTYIO CXEMY CYIIKH
3aMEHUTh Ha PA30MKHYTYIO ¢ BIaxHOCThI0 Wit = 13,0%? Ipunsats 9m = 1100 &C,
KoaddunmenT n36piTKa Bo3ayxa 1,20.
3anava 4
ITo pe3ynbTaTaMm pacyeToB FrOpeHHUs TOIUIMBA (/7S 3aJaHHOT'O BApPHAHTA) ONPEIENUTh SHTAIBITUIO
IIPOAYKTOB CrOpaHMsl sl TOIIKH, TApOIEPErpeBaTeisl, BOJIHOIO SKOHOMaW3epa ¢ y4eTOM
MoJicoca BO3/lyXa B Ta30BBIX TPaKTax KoTja B quana3zoHe temmeparyp oT 2000 :C mo 100 ::C.
3anaua 5
ITo pe3ynbraTam pacyeToB noctpouts | — T nuarpaMMy NpoayKTOB CTOpaHUs JUIs TONKH,
naporneperpeBaress 1 BOJSHOT0 3KOHOMaii3epa.
AKP Nel5, 16. D¢ dexTuBHOCTS UCTIOIB30BAaHUS TOIUIMBA B KOTJIE. MaTepuaabHbINA U TETIOBON
OanaHc KoTenpHOro arperata. [IpuxoaHble 1 pacXoAHbIE CTAThU TEIIOBOTO OanaHca.

K.IL.J. O6pyrTo
3anaua 1
B Tomke koTenpHOrO arperara napornpousBoauTenbHocThio D = 13,4 kr/c cxxuraercs
MOIMOCKOBHBIN yroiib Mapku b2 coctasa: : Wp = 32,0%; Ap = 25,2%; Snp = 2,7%; Cp = 28,7%;
Hp = 2,2%; Np = 0,6%; Op = 8,6%. CoctaBuTh TEIIOBOI OagaHC KOTEIHHOTO arperara, eciiu
M3BECTHBI TEMIIEpaTypa TOILIMBA IPH BXoze B Tonky t = 20 <:C, HaTypanpHBINA pacxoa TorumBa B
= 4 kr/c, naBnenue neperperoro napa Pn.m =4 Mlla, Temneparypa neperperoro mnapa ti.m =
450 <:C, Temnieparypa nutaTeabHON BobI tn.B = 150 :C, BenmuunHa HeMpepbIBHOW poxyBKH [] =
4%; TeopeTUIeCKHil 00beM BO31yXa, HEOOXOIUMBIH 17151 cropadus 1kr TormuBa, Vo = 2,94 m3/xr,
00BbeM yXOJSIIMX ra30B Ha BBIXOJIE U3 MocieHero razoxona Vyx = 4,86 m3/kr, Temneparypa
YXOJISIINX Ta30B Ha BBIX0JIe U3 Tocieaaero Oyx = 160 <:C, cpeansis 00beMHas TEIIOEMKOCTh
ra3oB MMpU NOCTOSTHHOM JaBieHuu ¢ = 1,415 kJ[x/(M3K), koadumuenT n30pITKa BO31yXa 32
NOCJIETHUM ra3oxoqoM ayx = 1,48, remrneparypa Bo3ayxa B koTenbHoH tB = 30 <:C, cpeanss
00BbeMHas TEINIOEMKOCTh BO3/TyXa MU MOCTOSIHHOM AaBneHuu ¢ =1,297 k/Ix/(M3K); cogep:kanue
B yXoasmux razax okcumaa yriepoga CO = 0,2% u TpexaToMHbIx Ta3oB RO2 = 16,6% u notepu



TEIUIOTHI OT MEXaHMYECKON HETMOTHOTHI cropaHus ToruBa g4 = 4%. [loTepssiMu TETIOTHI €
(U3UYECKON TETIOTOM MITaKa MpeHeOpeyb.

3anaya 2

Hackonbko mensiercst Qpp Oyporo yrist UenssOMHCKOro MecTOpoXKieHus (CM. puiioxkenue 1) npu
M3MEHEHUU TeMIlepaTyphl MIpeIBapUTeNIbHOTO nojorpesa Bozayxa ¢ 40 no 80 <:C? Ilpu pemenun
3aauu IpuHATh 00 = 1,22,

3amaua 3

OnpenenuTth pacrnoiaraeMyro TeIIoTy gpe3epHoro Topda (cM. mpuinoxeHue 1), a Tak xe
SHTAJBINIO YXOJAIIMX ra30B pu n3mMeHeHuu BiaaxHoctu Wp ¢ 50 no 40%. Ilpunsrs:
TeMmeparypy xosioaHoro Bo3ayxa 30 <:C, mpenBapuTebHO MOJOTPEBa BO3/1yXa Ha BXOJE B
BO3yXxomnozorpesarens - +50 <:C; oTHOLIEHHE pacxo/1a BO3IyXa Ha BXOJIE B
BO3/IyXOIOAOIPEBaTENb K TEOPETUUECKU HE00XoaumMoMy o= 1,25; u30BITOK BO3/1yXa 3a KOTIIOM O
yx = 1,40; remmnieparypy yxomsammx razoB vyx = +150 £:C; TemnepaTypy TOIUIMBA IPUHSITH

+20 :C.

AKP Nel7, 18 IlpoBepka BbIIOJIHEHHBIX padoT. 3aueTHOe 3aHsATHE.

[TpumepHBbIe TECThI
Tectrl 10 pazneny «O0mMe XapaKTEPUCTHKH KOTeJbHbIX YCTAHOBOK)
1. Yem 3anaercs ABrkeHUe paboueil cpelibl B TapooOpa3yroImux Tpyoax KOTIOB C
€CTECTBEHHOU LUPKYIISIUEH?
1) nuTaTeNbHBIM HACOCOM; 2). HUPKYJISLUOHHBIM HACOCOM;
3) HOANUTOYHBIM HacocoM; 4) ABMXKYIIUM HAallOPOM LIUPKYIISILIUH.
2. YeMy paBHa KpaTHOCTb UUPKYJISALUH 7151 IPIMOTOYHOTO KOTia?
1). 25; 2).10; 3)5; 4)1.
3. Kakoli 2JIeMEHT OTCYTCTBYET B IPSMOTOYHBIX KOTIaX?
1). skoHOMai3ep; 2). Bo3ayxomnojorpenareinb; 3) 6apabaH; 4) ropenkw.
4. Yxaxurte 0003HaYeHHE TUIIOpa3Mepa KOTJIa C MHOTOKPATHON NMPUHYAUTEIbHOM
LUPKYJISIUEN U IPOMEKYTOUHBIM ITapoIeperpeBaTesnem?
1). E-220-10; 2).I1-500-25; 3) AKBp-10-13; 4) IIpI1-670-18,8.
5. IIpu Kakom aBJIEHUH KOTJIBI C €CTECTBEHHOM IUPKYJIsIMel He MOTYT paboTats (B MIla)?
1).1; 2).39; 3)12; 4)175.
6. UeMy paBHBI CpeIHHE IOTEPH C YXOASIIMMU T'a3aMH JUJIsl COBPEMEHHBIX SKOHOMHYHBIX
KOTJIOB (B %)?
1)0,5; 2).1,0; 3)5-8; 4)50.

TecThbl IO pasgeiny «OCHOBHBIE YJIEMEHTDBI KOTEJILHbBIX YCTAHOBOK»
1. ckirounTe U3 TEIIOBOTO OajlaHca MmapoBOro KOTiia, paboTaroIero Ha MpUpOIHOM rase,

COOTBETCTBYIOILYIO CTaThI0 TEIUIOBBIX MOTEPb.
1) gepe3 orpaxkaeHuss; 2) ¢ yXOSIIMMHU Ta3aMu;
3) ¢ ¢uznyeckoit TemIoTOM 1IIaKa; 4) ¢ MEXaHMYECKOW HETOJIHOTOM CropaHusl.
2. UckmrounTe U3 epedHs MOBEPXHOCTEN HAarpeBa KOTJIa IOBEPXHOCTh, HE OTHOCALIYIOCS K
HCIIAPUTETbHBIM.
1) noxbeMHBIE SKpaHHbIE TPYOBI; 2) PECTOHBI;
3) KOHBEKTHBHbIE KUIISITHIIbHBIE ITy4KH; 4) MaporneperpeBaTeb.
3. Hanbonpbunii BO3MOKHBIN TeMIlepaTypHbII HAIop JOCTUTAETCS MPU:
1) npsiMoTOKE; 2) IEPEKPECTHOM TOKE; 3) MPOTUBOTOKE; 4) CMEIIAHHOM TOKE.



AKP Nel9, 20, 21

1. W3ydeHue KOHCTPYKLUHUN TOIMOK JI CXKMTaHUS TBEpAOro (IMbLUICBUAHOIO U KYCKOBOIO)
TOIIMBA, )KHUJIKOTO U Ta3000pa3HOT0 TOIUIMB.

2. BpinonHeHue TEMIOBOrO MOBEPOYHOIO pacueTa TONKH COTJIACHO 33JJaHUIO.

3. Amnanu3s pe3yapTaToB pacueToB.

AKP Ne22 T'opeJiku AJis1 C;KUTAHUS NbLJIEBHIHOIO0, }KMIKOI0 U ra3000pa3Horo TOIJIMBA.
Jupdy3noHHOEe H KHHETHYECKOe rOpeHue.

N3ydeHne ocoOeHHOCTEH KOHCTPYKIIMH TOPEIIOYHBIX YCTPOMCTB JJIsI COKUTAHUS PA3IHYHBIX BHIOB
TOIJIMB U METOAMK UX pacyera.

AKP Ne23, 24, 25 HaznaueHue M KJaccu(pukanus napomneperpesarteJiei.
KoHcTpyKkun 1 KOMIIOHOBKA naponeperpeBareJieil.

1. I3yueHne THIIOB 3KpaHHBIX TPYO, TpyO maporeperpeBaTesieii 1 BOASHBIX S5KOHOMaH3epOB.

2. Haznauenwue u kiaccudukanus napomneperpenareneil. KoHCTpyKIMu 1 KOMIOHOBKa

naporeperpeBaTeiei.

3. BeinonHeH#e TermiIoBOro NOBEpOYHOro pacieTa KOHBEKTUBHBIX ITyYKOB COTJIACHO 33JIaHUIO.
4. Ananu3 pe3yJIbTaTOB PacyeToB

AKP Ne26,27 XBOCTOBBIE IOBEPXHOCTH KOTEJIBHOI0 arperata. JKOHOMaii3epbl

1 .BbInonHeHue TeroBoro KOHCTPYKTUBHOTO pacdyeTa S3KOHOMal3epa COrIacHoO 3a/1aHulo.
2. AHanu3 pe3ynbTaToB pacyeToB

AKP Ne28. TensoBoii 6ajiaHCc KOTEJIbHOI0 arperara

1. CocraBienue TemioBOro OanaHca KOTEJIBHOTO arperara Mo pe3yjbTaTaM TEeIIOBBIX
pacyeToB TONKH, KOHBEKTUBHBIX ITYYKOB U BOJSHOT0 3koHOMai3epa (AKP Ne21, 25, 27)

AKP Ne29 Cxema pacyera HUpPKYJIALHA

1. TlocTtpoenue cxembl HUPKYISAIUHN TAPOBOJASHON CMECH B KOTJIE.
2. TIpoBepka BBINOJHEHHBIX padOT

AKP Ne30 Cucrembl ra30Bo3AyHIHOTO TPAKTA. AJPOAMHAMHMYECKHE CONIPOTHBJICHHS.
JIbIMOBBIE TPYOBI.
3amgaua 1
OnpenenuTbh KOHIEHTPALMIO TUOKCH/IA CEPhI Y TOBEPXHOCTH 3€MIIM JUIsl KOTEIbHOU, B KOTOPOH
YCTaHOBJIEHBI JIBa OAMHAKOBBIX KOTJ0arperaTa, paboTaromuX Ha BBICOKOCEPHUCTOM Ma3yTe
cocraBa: Wp =3,0%; Ap =0,1%; Snp =2,8%; Cp = 83%; Hp = 10,4%; Op = 0,7%, eciiv u3BECTHBI
BbICOTa AbIMOBOI TpyOsl H = 31M, pacueTHslil pacxon Torumsa Bp = 0,525kr/c, Temmneparypa
ra3oB Ha BXOJie B IBIMOBYIO TpyOy Oa.T = 180 ::C, Temrieparypa ra3oB Ha BBIXOJIE U3 IBIMOBOU
TpyOb! O11.1 = 186 :C, ko3 punmeHT n30bITKA BO3IyXa nepes Tpyooit o 1.1 = 1,5, Temnepatypa
oKpykaromiero Bo3ayxa tB = 20 :C, bapomerpudeckoe naBieHne Bo3ayxa ho = 97*103 Ila,



KO2(PHUITMEHT, YIUTHIBAIONINN CKOPOCTh OCAXKACHUS JUOKCHIA cephl B aTMocdepe, F = 1,0;
KOA((UIIMEHT, YUUTHIBAIOUINI YCIIOBUS BbIX0/a MIPOIYKTOB CTOPAHUS Ta30B U3 YCThsI THIMOBOI
Tpyosr M = 0,9; ko3 dunmenT crpatuduxanuu atmochepsr A = 120 C2/3 * rpanl/3 u dhonoBas
KOHIICHTpAIIUs 3arpsi3sHeHUs: aTMocdepsl JUoKcHuoM cepbl paBHa 0,03*10—6 kr/m3.
AKP Ne32 CucreMbl NOATOTOBKH MUTATEJIbHON BOBI.
1.U3ydyenne GpU3NKO-XUMHUYIECKUX XapPAKTEPUCTUK BOJIBI.
2. CoBpeMeHHBIE CIIOCOOBI OYMCTKHU BOJIBI (TTPE3CHTAIIHS TOKJIAIOB)



OueHo4YHbIE CpeAcTBA IS

IIpunoxenne 2
NpPOBeeHUs IPOMEKYTOUYHOM aTTeCTAIUH

Kon
NHaukaTop A0CTHKEHHUS
HHINKAT OueHOYHBIE CPEICTBA
opa KOMIIeTeHIIMH

[TK-4: Cioco0OeH BBIMIOJIHUTE CIICIIUATbHBIC Pa
TEIUJIOBBIX TYHKTOB

CUCTHI JIA ITPOCKTUPOBAHUA KOTCJIbHBIX, HCHTPAJIbHBIX

[1K-4.1: CocraBisieT TEIIOBYIO CXEMY U
BBITIOJIHSET — THJIPABIMYECKUE
pacueTbl TpyOOIPOBOIOB
KOTEJIbHBIX, LEHTPaJIbHBIX

TCIUIOBBIX ITYHKTOB

TeopeTuueckune BONPOCHI:
1. Poarp ®W MecTo DSHEpPreTMKM B HAPOIHOM
xo3gucTtBe Poccun.

2. CaezeHus 0 cucTeMax TEIIONOTPEOICHHUS.

3. Temnorenepupytomas ycTaHOBKa U €€
HJIEMEHTHI.

4. TlepcnekTHBBI M  OCHOBHBIC  TEHICHLUHU
passutus TI'Y.

5. Kmaccudukanms, OCHOBHBIE HAaIpaBICHHUS
UCIOJIb30BaHUS HICTOUHUKOB TEIUIOBOW SHEPTUU.

6. TpanunuoHHbIC u HETPaJUIIUOHHBIC
UCTOYHUKHU TETJIOBOM SHEPTHUH.

7. BTOpWYHBIEC HICTOUHUKH TEIUIA.

8. TomnuBHO-?HEpreTUYECcKue pecypchl,

KJIaCCU(UKALIUS, CTPYKTYpa.

9. BozobHOBSIONMECS U HEBO30OOHOBISIOUIUECS
peCypCHI.

10. O6wem u pazmemienue TOP B Mupe, peruonax
Poccuu, TenaeHmm pa3Butusa OaigaHca.

11. Opranudeckoe TOIUIMBO, Kjiaccuukamus,
MIPOMCXOXKICHUE.

12. DneMeHTHBIN U TEXHUYECKUN COCTaB TOTLINBA.

13. TIpuBeneHHBIE XapaKTEPUCTUKHU TOTUINBA.

14. VYcnoBHOE TOIIUBO.

15. MecTtHOE TOILTUBO.

16. TBepnoe TOIIMBO, COCTaB U CBOMCTBA.

17. JKugkoe TOmiauBO, COCTAaB M CBOMCTBA.

18. T'az000pa3HoOE, cOCTaB U CBOMCTBA.

19. fnepHOE TOMIMBO, COCTaB M CBOWMCTBA.

20. HetpamuimuoHHble  UCTOYHHKH  TEIUIOBOM
DHEPTUU: TeNNO- W TeOTepPMAaJbHBIE YCTAHOBKH
KJlaccU(UKaIus, MePCIEeKTUBBI HCTIOTb30BAHMSL.

21. Bropuunsie TDP  Temioncrnonb3yrommx
YCTAHOBOK Pa3JIMYHBIX POU3BOJICTB.

22. MeToasl W CIIOCOOBI TOJIYYEHHUS TEIUIOBOM
SHEPIUu: KIacCupUKaIHs METOIOB.

23. OcHOBHBIC TIOHATHS M ONPEESIICHUS TTpoIecca
TOPEHUS.

24, XuMudecKue peakiiy mporecca ropeHusl.

25. llenHbIe peakIMy rOPEeHuUs TOILINBA.

26. T'omoreHHOE TOpeHHeE.

27. T'eTeporeHHoe ropeHue.

28. Jluddy3moHHOE TOpEHHE.

29. TypOyneHTHOe TopeHue.

30. T'opeHme KarumM KHUIKOTO TOTLTHBA.

31. T'opeHue yacTuIl yriepoja.




32. KOHCTpYKTOpPCKMI ¥ TOBEpOYHBIH pacyer
KOTJIa

33. MarepuanbHbIii U TEIJIOBOM OaaHChl KOTIA.

34. TermmooOMEeH B TOITOYHOM yCTPOMCTBE.

35. KoHBEKTHBHBIE TOBEPXHOCTH HArPEBa.

36. Cxema ra30BO3/IYIIIHOTO TpakTa
TEIIOreHepaTopa.

37. Pacder ra3oBOro Tpakra.

38. Pacuer Bo3nymHoro tpakta TI'Y.

39. Kot Ha  OpraHMYecKOM  TOILIHMBE
kiaccuukanus, pabodre mapamerpsl,

40. KoTiibl C €CTECTBEHHOH W TNPUHYAUTEIbHON
UUPKYJIALUEH

41. IIpsMOTOYHBIE U BOJOTPEUHBIE KOTJIBI.

42. CxeMbl KOTJIOB: YyI'YHHBIE, TOPH30HTAILHO U
BEPTUKAIBHOBOJAOTPYOHBIE H JIP.

43. CoBpeMeHHBIE OTCUECTBCHHBIE U 3apyOeKHbIE
KOTJIBI Ha POCCUHCKOM pPBIHKE.

44, Cxembl JBIKEHHUS BOJABI W MAPOBOJASIHOU
CMECH B CUCTEMAaX C €CTECTBEHHON U IPUHYAUTEIHHON
UUPKYJISIUCH.

45. Du3MKO-XMMHUYECKHUE XapaKTEPUCTUKH BOIBI.

46. Metonbl 06pabOTKH BOIBI

47. CxeMbl U KOHCTPYKILIUH J€a3pPaTopoOB.
TpeboBanwusi, MpeabsBIsiEMbIC

TecTsl:

1. YeMm 3agaetcst [BuxkeHUE paboyeil cpesibl B
napooOpa3yrmux Tpydax KOTIOB ¢ €CTECTBEHHON
MUAPKYISIITUEH?

1) muTaTenbHBIM HaCOCOM;  2). IIUPKYISIIHOHHBIM
HAacocoM;
3) NOANMUTOYHBIM HACOCOM; 4) IBMXKYILIUM HAIIOPOM
UPKYISLAH.

2. YeMy paBHaA KPaTHOCTb IUPKYIISAIUH JITIS
MPSIMOTOYHOTO KOTJa?

1).25; 2).10; 3)5; 4) 1

3. Kakoif a1eMeHT OTCYTCTBYET B PSMOTOUHBIX
KOTJIax?

1). sxoHOMaii3ep; 2). BO3yXONoAOrpeBarens; 3)
OapabaH; 4) ropenku.

4. Vxaxurte 0003HaUeHUE TUIIOpa3Mepa KOTia ¢
MHOTOKPAaTHOW MIPUHYIUTEIBHON HUPKYJIALUEN 1
IPOMEXYTOUHBIM TaporieperpeBarTesiemM?

1). E-220-10; 2).I1-500-25; 3) IKBp-10-13; 4)
[pI1-670-18,8.

5. Ilpu KakoM JaBIE€HUH KOTJIbI C €CTECTBEHHOM

UpKYyIsAnueit He Moryt pabotats (B MIla)?
1.1; 2).39; 3)12; 4)175.

6. Uemy paBHBI CpeHHE OTEPU C YXOASIIUMHU
ra3amH JUisi COBPEMEHHBIX SKOHOMUYHBIX KOTJIOB (B
%)?

1)0,5; 2).1,0; 3)5-8; 4)50.

7. VckmounTe 13 TEII0oBOro 6ajaHca napoBoro




KOTJIa, pabOoTarouIero Ha MPUPOIHOM Ta3e,
COOTBETCTBYIOIYIO CTaThIO TEIJIOBBIX MOTEPb.

1) uepe3 orpaxkaeHus; 2) ¢ yXOsAIIUMHU ra3aMu;

3) ¢ hu3MyecKOl TEIUIOTOM 1I1aKa; 4) ¢ MEXaHUYECKOM
HEIIOJIHOTOM CrOpaHusl.

8. MckmrounTte U3 nepeyHsi HOBEPXHOCTEN HarpeBa
KOTJIA TIOBEPXHOCTH, HE OTHOCSIIYIOCS K
UCHIAPUTEIHHBIM.

1) nogbeMHbIE 3KpaHHBIE TPYOBI; 2) PEeCTOHBI,

3) KOHBEKTHUBHbIE KUIISITHIIbHBIC TYUKH; 4)
naporeperpeBaresb.

9. HauGonpmmii BO3MOXKHBIN TEMITEpaTypHBII
HArop JOCTUTACTCS MPH:

1) mpsiMOTOKE; 2) MEPEKPECTHOM TOKE; 3)
IIPOTUBOTOKE; 4) CMELIaHHOM TOKE.

HpnMeprle MNPAKTHICCKUE 3aJaHUsA JJIH
IK3aMeHa:

1. B Tomke KOTeIbHOTO arperara
naponpou3BOAUTENBHOCTBIO D = 13,4 kr/c coxuraercs
MOJAMOCKOBHBIN yrons Mapku b2 cocrtasa: : Wp =
32,0%; Ap =25,2%; Sap =2,7%; Cp = 28,7%; Hp =
2,2%; Np = 0,6%; Op = 8,6%. CocTaBUTh TECILIOBOU
OaslaHC KOTENBHOTO arperara, €CJid U3BeCTHBI
TeMIIeparypa TOIUIMBa Ipu BXoze B Tonky t = 20 &:C,
HaATypaJIbHBIN pacxo TorumBa B = 4 kr/c, naBieHue
neperperoro napa Prn.n = 4 Mlla, temneparypa
neperperoro mapa tm.m = 450 :C, temmneparypa
MUTaTeIbHOM Boapl ti.B = 150 :C, Benmnunna
HernpepbIBHOU npoayBkH [ = 4%; TeopeTnueckuii
00beM BO3/1yXxa, HEOOXOIUMBIHN JJI CrOpaHust 1kr
TorunBa, Vo = 2,94 M3/kr, 00beM yXOSIINX Ta30B HA
BBIXOJI€ U3 MOCieaHero razoxoaa V'yx = 4,86 m3/kr,
TeMIlepaTypa yXOIAIIUX ra30B Ha BBIXOJIE U3
nocneanero Oyx = 160 =:C, cpeansis oObemMHas
TETJIOEMKOCTh Ta30B P MOCTOSIHHOM JaBJICHUU C =
1,415 xIx/(M3K), ko punreHT n30pITKa BO3Iyxa 3a
MOCIEAHUM ra3oxooM ayx = 1,48, remneparypa
BO3yXa B KoTenpHOMU tB = 30 :C, cpenHss oObeMHas
TETJIOEMKOCTh BO3]lyXa MPU MOCTOSTHHOM JIaBJICHUU C
=1,297 x/Ix/(M3K); conepkanue B yXOIsIINX ra3ax
okcuna yriaepoaa CO = 0,2% 1 TpeXxaTOMHBIX Ta30B
RO2 =16,6% u noTepu TEIJIOTHl OT MEXaHUYECKOM
HEMOJHOTHI cropanus Toruma g4 = 4%. [Torepsamu
TEIUIOTHI ¢ (PU3MUYECKOM TEIJIOTOH MITaKa mpeHeOpeyb.

0) Ilopsiok npoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJN U KPUTEPHH

OIICHUBAHUSA:

HpOMe)KYTO‘-IHaSI arrecTanusa 110 JUCHUIIIIMHE «FeHepaTopLI TCIUIa» BKIIHOYACT TCOPCTHYCCKUC

BOITPOCKHI, MO3BOJIAOIINEC OUCHUTL YPOBCHD YCBOCHUA O6y‘-IaIOHII/IMI/ICH 3H3HPII>1, " MMPAKTHYCCKUEC



3aJIaHusl, BBISIBJISIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHU U BJIaJCHUMN, TPOBOIUTCS B hopMe
JK3aMeHa.

DK3aMeH 10 JIaHHOHW JUCITUIUIMHE MPOBOIUTCS B YCTHOM (popMe IO dK3aMEHAITMOHHBIM OHIeTaM,
KQKJIbIH M3 KOTOPHIX BKIFOUAET 2 TEOPETHUYECKUX BOIPOCA M OJTHO MPAKTHIECKOE 3aaHHE.

IMoxa3aTe1u U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJMYHO» (5 OamnoB) — oOyyaromMiCs JEeMOHCTPUPYET BBICOKHN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U TIIIyOOKOe 3HaHue
yueOHOro Marepuaja, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/aHus, CBOOOJIHO OIEepUpyeT
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OILIEHKY «Xxopomo» (4 Oamna) — OOydYaroIIMICS JEMOHCTPUPYET CPEIHHUA YpPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHbBI, HO JIOMYCKAIOTCS
HE3HAYUTENIbHbIC OMIMOKU, HETOYHOCTH, 3aTPYJHECHHUS IPU AaHATUTHYECKUX OTIEpalUsX, IepeHoce
3HAaHUH U yMEHUI1 Ha HOBBIE, HECTAHAAPTHHIC CUTYAIUH.

— Ha OLIEHKY «yIOBJIETBOPHMTEJBbHO» (3 Oayia) — oOyyarouuiicss J€MOHCTPUPYET MOPOTOBBIH
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIUI: B X0JI¢ KOHTPOJIBHBIX MEPONPUSATHHA JOMYCKAIOTCS
OIIMOKH, TPOSBISETCS OTCYTCTBUE OTACIHBHBIX 3HAHWW, yYMEHHWI, HABBIKOB, OOYYarONIUiiCs
WCIBITHIBACT 3HAYUTENbHBIC 3aTPYJHEHHS MPH OMEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU NPU UX
MEPEeHOCE Ha HOBBIE CUTYaIIUU.

— Ha OLEHKY «HEeY/0BJIeTBOPUTEILHO» (2 Oamia) — oOydarouuiicss IeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuaa, JOMyCKaeT CyIlleCTBEHHbIE OIIMOKH, HE MOXKET MMOKa3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MMPOCTHIX 3a/ad.

— Ha OLICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6ain) — o0ydaromuiicss He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIPOM3BEACHUS U 00BACHEHUS HH(OPMAIIMH, HE MOXKET TI0Ka3aTh HHTEIICKTYalIbHbIC
HaBBIKH PEUICHUS MPOCTHIX 3ajad.



