MUHUCTEPCTBO HAYKHU 1 BBICILIETO OBPA3OBAHUA

POCCUMNCKOM ®EJIEPALIUA

deiepaTbHOE rOCY1aPCTBEHHOE GI0/DKETHOE 00pa30BaTEIbHOE yUPEKICHHE
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PaBouasi TporpaMMa COCTaBJICHa Ha OCHOBE @®I'OC BO - 6akanaBpuar 1o HarnpasJICHHIO
noarorosku 08.03.01 CTporTebCTBO (TPHKa3 MunoGpHayku Poccun oT 31.05.2017 r. Ne 481)

PaGouas IporpaMMa paccMOTpeHa i 0100peHa Ha 3ace/laHiH kadenps! YpOAHUCTHKHA 1

WHYKEHEPHBIX CHCTEM
24.01.2023, mporoxon Ne 5 M
3as. kadenpon 77 M.M. CypoB1oB
PaGouast mporpaMma 0100peHa Meromugeckoif komuceneit MCAnU
02.02.2023 r. mpotokos Ne 4 2
INpencenarers % __—_O.C.Jloryrosa

7/

PaGouas iporpamMma CoCcTaB/IicHa:
CT. TIpernoaBaresb Kageaper YulC 4 gﬁ% E.B. ba3anosa
7

PereH3€eHT:
ucronauTensHel upektop OO0 "METAM, KaH. TEXH. HAyK :%r I'.A. [TaBnoBa

l



JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl YpOAaHUCTHUKU M WHXCHEPHBIX CHCTEM

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.szpOBLIOB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2025 - 2026
yueOHOM Tojly Ha 3acefaHuu Kapeapsl YPOAHUCTUKU U MHKEHEPHBIX CUCTEM

[Iporokom ot 20 . Ne

3aB. kadeapoii M.ijypOBHOB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM ToJTy Ha 3acefaHuu Kapeapsl YPOAHUCTUKU U MHKCHEPHBIX CUCTEM

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapsl YpOAHUCTHKH U MHKEHEPHBIX CHCTEM

IIporokomor 20 . Ne
3aB. kadeapoii M.M. CypoBioB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

enbto ocBoeHUs NUCHUIUIMHBI «l'€HepaTopbl Temia» SBIAOTCA: (opMHUpOBaHHE Yy
CTYJEHTOB MPO(ECCHOHATBHBIX 3HAHUI B 00JIACTH MPOCKTUPOBAHUS KOTEIBHBIX U IICHTPATBHBIX
TEIUIOBBIX ITYHKTOB C YYE€TOM HKOJIOTMUYECKOM, TOIJIMBHO-IHEPTreTHUYECKON U SKOHOMHUYECKOM

CHUTyallul B CTpaHe, a TaKke (QOpMHUpPOBaHUE OOMIEKYJIBTYPHBIX U MpPO(ecCHOHATBHBIX
KOMIIETECHIINH.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

Jucuunnuna ['eHepaTopbl Teria BXOAUT B 4YacTh Y4eOHOro IUiaHAa (OPMUPYEMYIO
y4acTHUKAaMU 00pa30BaTeIbHBIX OTHOIICHH 00Pa30BaTeIbHOM MPOTPAMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YyMEHHMs,  BJaJICHUsA),
c(hOpPMUPOBAHHEIE B PE3YyJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

Maremaruka

Teopernueckue  OCHOBBI  TEIUIOTEXHUKU  (TEXHUYECKass  TEPMOAMHAMUKA U
TEIJIOMacCOOOMEH )

MexaHuKa KHUJIKOCTH U Ta3a C OCHOBAMU TUAPABIUKA

Oduznka

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH JAHHON AUCLUUILUIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

LlenTpanu3oBaHHOE TEIIOCHA0KEHHE

Bropuunsie sHEpreTuyecKue pecypcehl

OCHOBBI TEOPUHY HAJICKHOCTU CUCTEM TEIUIOTa30CHA0KCHHSI U BEHTHJISIHH

KonaumuonupoBanue Bo3ayxa 1 X0JI0J0CHa0KeHHE 3TaHHi

DHeprocOepekeHre B CUCTEMAaX TEIJIOra30CHA0KEHHS U BEHTHIISIIUN

3 Komnerenuun odyyarouierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbrare ocBoeHMs AUCUMIUIMHBL (Moayns) «['eHepaTopbl Teria» o0ydarouuiics
JIOJKEH 0071a/1aTh CIIEAYIOUMMH KOMIIETEHIIUSAMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

[IK-4 CriocoGeH BBHIMOIHUTH CHEUUATIbHBIE pacueThl ISl MHPOEKTUPOBAHUS KOTEIbHBIX,
LIEHTPAJIbHBIX TEIJIOBBIX TYHKTOB

[1K-4.1 CocraBiseT TEIUIOBYKO CXEMY M BBINOJHAET TUAPABINYECKHE PAaCUEThl
TPYOOIIPOBOJIOB KOTEJIbHBIX, IEHTPAJIbHBIX TEIIJIOBBIX TYHKTOB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM
qyuce:
— KOHTaKTHas pabora — 59,7 akaj. 4acos:
— ayIuTOpHas — 56 akaj. 4acoB;
— BHEayIuTOpHas — 3,7 akaJl. 4acoB;
— caMocTosTeNbHAs paboTa — 12,6 aka. 4yacos;
— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. 4yac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax)

dopma TEKyIIEero
Bun KOHTPOJISI
CaMOCTOSTENBHON | yCIIeBaEMOCTH U
paboThI MIPOMEKYTOUHOM
aTTeCTALIMH

Kon
KOMIIETEHLIUN

Paznein/ rema
JCIUATIIUHEI

Cemectp

nab. | mpaxr.
3aH. | 3aH.

Jlek.

CamocTosTenbHast
paboTa cTymeHTa

1. Benenue.

11 11. Poap u wmecro
SHEPIreTUKH B  HAPOJHOM
X035UCTBE Poccun,
oTepexaroniee MECTO
SHEPreTUKH - OCHOBa
pa3BHTHSA MIPOM3BOICTBA,
CBEJICHUS 0 cHucTeMax
TEIIONOTPEOICHUS, 6 2 /11
TEIUIOreHEPUPYIOIIast
YCTaHOBKA W €€ DJIEMEHTHI,
MEPCTIEKTUBBl M OCHOBHBIE
TeHaeHuun paszsutug TI'Y.
TIpuHIMNIHANbHBIC CXEMBI
MOJTyYeHUS TEIIOBOM
SHEPIHHU.

CaMOCTOSITENbHOE
u3ydeHue yueOHoi
TUTEePaTypHI
IToaroroBka k
MPaKTHYECKUM
3aHATHAM

VYcerHBIH ompoc. TIK-4.1

Wroro no pazneny 2 1/11

2. IcCTOYHMKH TETUIOBOM SHEPIHH,
TOIUINBO, TEIJIOBBIE PECYPCHI

2.1 Knaccuduxanus,
OCHOBHBIE HAIIPABJICHUS HX
UCIIOJIb30BaHHUs,
TpaIULMOHHBIE u
HETpaTUIMOHHBIE
HUCTOYHUKHU TEIUIOBOM
SHEPruH, BTOpPUYHBIE CamocrosTenpHOe
HWCTOYHUKHU TeIIa. n3yueHue ydeOHoM| VYcTHBIN ompoc.
TonnuBHO-3HEpreTUYECKHE 6 3 JUTEPATYPBI ITposepka MK-4.1
pecypcbl,  Kiaccudukanus, [onroroska MIPAKTUYECKUX '
CTPYKTYpa; MIPAKTHYECKUM 3a1aHui
BO300HOBJIAIONINECS u 3aHATHAM
HEBO300HOBIISIIOLINECS
pecypchl, o0BbeM u
pasmemenue TOP B Mupe,
peruoHax Poccun,
TEeHICHLINN pa3BUTHS
OarnaHca.




2.2 OpraHuyeckoe TOILIHBO,

KJaccupuKanus,
MPOUCXOXKICHHUE.
DJeMEHTHBIH U TeXHUYECKUH
COCTaB TOILTNBA, CaMOCTOﬂTeHLHO? .
HpUBECHHbIC n3ydenue yueOHoi| YcTHbIH ompoc.
XapakTepUCTUKH  TOIUIMBA, 2 I_J[I:;ITepaTypH [posepxa TK-4.1
YCIIOBHOE TOIUIMBO. TBepioe AroToBia K fpaKTIriecidx
- —— MIPAKTUYECKUM 3aJaHu’
razoo0pasHoe, SAHGITHAM
HCKYCTBEHHOE, sIIepHOE:
KJIaccupuKanus, COCTaB |
CBOMWCTBA.
2.3  MeTomuKH  pacyeToB
TOPEHHsI TBEPIOT0, KUAKOTO
u pra3006pa§§oro , TOHZJ['II/IBa. CaMOCTOHTeHBHO? N
DH3HKO-X HIMAECKITC n3yueHue y4eOHoW | YCTHBIN orpoc.
OCHOBEI TIPOIIECCA TOpPEHMS: 8/41 gg;:gf;ﬁ:} npl;llf:;'fgfl?nx IK-4.1
OCHOBHEIC [TOHATHA " NIPaKTUYECKAM 3a1aHu
OmpeJieNieHHs, XUMHYECKHUE
peakuMu TOpEeHUs. 3aKoH SAGITHAM
T'ecca.
HWroro no pazneny 8/41 5
3. TerioreHepupyrome
YCTaHOBKH: apoBbIE u
BOJOTPEHHBIE KOTJIBI
3.1 Bsoguble  OHATHA.
Kotner Ha opraHuyeckom
TOIUIMBE:  KJIACCU(HUKALMS,

CamocrosTenpHOe
paboune mapamerTpbl, KOTJIbI -
c €CTEeCTBEHHON u Hsy;:;?:eazqegﬂon
HpHHyﬂHTeHEHOﬁ BLIH(?J‘IHgIEI/Ie
HHPKYJIAIHCH, . 2 JIOMAIITHUX VYcTHBIi onpoc TIK-4.1
MPSAMOTOYHBIE, BOJIOTPEHHbBIE N
KOTJIBL. OcobeHHOCTH Hoi?iil({)iia «
KOHCTPYHPOBAaHUSI  KOTJIOB. ayIHTODHbIM
Ilapo- u TemIoreHepaTopsl
aToMHbIX cTaHuui. Ilapo- u padoram
TEIUIOTEHEPATOPBl  TeJINO0-U 6
re0TepPMaITbHBIX YCTAaHOBOK.

CamocTosiTensHOe
3.2 CoBpeMeHHBIC H3yuYeHHEe y4eOHOU
OTCYCCTBCHHbLIC u JIUTEPATypPhI
3apyOe)KHbIE  KOTJIBI  Ha Beimonaenne
poccuiickoMm PBIHKE: 2 0,6 JIOMAITHUX VYerHbIl onpoc K-4.1
0COOEHHOCTH KOHCTPYKIIHH, 3amaHui
[IpeuMylIlIecTBa u [Noaroroska k
HEJOCTaTKH AyAUTOPHBIM

pabotam

Wroro no pazneny 4 0,6
4, TemnoBoit pacyer
TEIUIOTeHepaTopa Ha
OPTaHUIECKOM TOILINBE

CamocTosiTensHOe
4.1 KoHCTpyKTOpCKHH U n3yudeHue y4eOHou
MOBEPOYHBIA pacyeT KoTJa. JIUTEPATYPhI Verasi ompoc.
Hemn wu 3agaum  pacdyera. BeimonHeHne Tposepka
Hopmartushsrii meroxa| 6 2 2 JIOMAaIIHUX A, T1IK-4.1
pacuera KOTEJbHBIX 3agaHui B—
arperaroB. TeroBas cxema IMonroroska
KOTJIA. ayUTOPHBIM

3aHATHAM




4.2 DHTanbmus TPOIYKTOB

CamocrosTenpHOe
u3ydeHue yueOHoM

JUTEPATyPHI N
CropaHusi ¥ paboYuX Tel. VYcrHblii onpoc.
IMoctpoenne |-t muarpaMmbl Boimoanerme ITposepka
P p 2 JIOMAIITHUX POBCp TK-4.1
YXOISIIHX razoB u o MPAKTHIECKUX
3a7aHui .
UCIIOJIb30BaHKE ee B 3a7aHui
INonroroska
TEIJIOBBIX pacyeTax KOTJa.
ayJIUTOPHBIM
3aHATHSAM
4.3 OdddhexTHBHOCTD CamocrosTensHoe
UCIIOJIb30BAHUS TOIUIMBA B n3yudeHue y4yeOHou
KoTie. MarepuanbHelii U JIUTEPATYPHI .
N p patyp VYeTHBIN onpoc.
TEIUIOBOM OanaHc BeinonHeHne
[Iposepka
KOTEJIbHOTO arperara. 2 2 JIOMAIITHUX TK-4.1
N MPAKTHIECKUX
IMpuxoJHbIle W PACXOIHBIC 3aJaHu’ .
3amaHul
CTaThbH TEIUIOBOTO OanaHca. IMoaroToBka k
IMonsarus KJILJ. Opyrro u ayIUTOPHBIM
HETTO. 3aHATHSAM
CamocrosTenbHOe
H3yueHHe yueOHOU
4.4 OcoOEHHOCTH TEIUIOBOTO JIUTEPATYpPhI .
VYeTHBI onpoc.
pacuera PaATUIHOHHBIX, Brimonaenne
[IpoBepka
KOHBEKTHBHO- PaJUIIMOHHBIX 4 2/11 JIOMAIIHUX K-4.1
N MPaKTHIECKUX
u KOHBEKTHBHBIX 3amaHul .
. 3agaHui
MOBEPXHOCTEH Harpena IMonroroska
ayUTOPHBIM
3aHITHSIM
HWroro no pazneny 8 8/11
5. TomouHble TpoLECCH M TOIKH
JUTSL COKUTAHFsI TOTUTUB.
5.1 Knaccuduxanus TOIOK.
3aKOHOMEPHOCTH CamocTosiTenbHOe
TeooOMeHa B TOIIKE. n3ydeHue yaeOHou .
v i DpoHTAIBHBIN
Ioxkazatenn paboTHI JIUTEPATyPhI onpoc
TOMOYHBIX CTPOWCTB. Brimonaenne
yerp 2 /11 ITposepka IK-4.1
Cxuranue TOILINBA B JOMAaIIHAX
N MPAKTHIECKUX
IUIOTHOM ¢bunbTpyomemM 3aJaHAN .
3alaHul
cloe. 3aKOHOMEPHOCTH
TOpPEHUs TBEPJIOTO
KYCKOBOT'O TOTUTMBA B CJIO€.
5.2 Tlpouecc  cxuraHus 6
TOIUIMBA B KHILAIIEM CJOE.
OcobenHocTH CKUTaHUS
MBUIEBHIHOTO TOILTUBA.
CamocTosiTensHOe
Buxpessie TOIIKH. o
n3ydeHue yaeOHou .
OCoOEHHOCTH KOHCTPYKIIHH. DpoHTANTBHBIH
2 1/11 JUTEPATYpPBI TIK-4.1
®daxkenbpHbIE TONKU. TONKH U onpoc
TOPENKH  JUIS  COKUTaHHS
NbUICBHJHOIO, XHIKOIO H
ra3000pa3Horo TOILTHBA.
Juddysnonnoe u
KHHETHYECKOE TOPEHHE.
Hroro no paspeny 4 221

6. McnaputensHble MOBEPXHOCTH
Harpesa




6.1 OKkpaHHblEe  TPYOBL

CriocoObl  MHTEHCH(UKALIUH CamocrosrensHOe

Temaoo0MeHa B TOIKE. n3ydyeHue yaeOHon dponTambHBi

Hasnauenue u JIUTEPATYPhI onpoc

KiaccnpuKaus . 2 2/11 [IpoBepka T1IK-4.1

naponeperpeBaremnei. Brinonnenue

KoHcTpyKIy 1 KOMIOHOBKA JOMAIIHUX TPAKTHACCKIX

naporneperpeBaTenen. 3aaHui 3ajianun

PerynupoBanue

TeMIIepaTypsl napa

6.2 XBOCTOBBIC TOBEPXHOCTH

KOTEJIbHOTO arperara. CamocrosTensHOE

DKOHOMaM3epEhL. n3ydeHue yaeOHon DporTanmHbii

Knaccuduxanus. JIUTEPATYPHI onpoc

Bozayxononorpesarenu. 1 2 Beinonnenue Tposepka K-4.1

Knaccuduxanus. JIOMAaIIHUX

Pacnonoxenue 3aJaHu’ TPAKTHHCCIHX

9KOHOMal3epa sananmn

BO3J[yXOIIOI0IpEeBATEN] B

ra30BOM TPAKTE.

Hroro mo pazneny 3 2/11 2

7. Twumpo- W a’poJUHAMHUKA

[IAPOBOTO KOTJIA

7.1 VYcioBusa  HameXHOMR CaMoCTOSTENBHOE

paborel  komia. Cucremsl n3ydyeHue yueOHoii| OpoHTaNbHbIH

Ta30BO3IYIIHOTO TpaKTa. JUTEPaTypbl orpoc

AbdponnHaMu4eckue 2 /11 Brinonnenue ITposepka [K-4.1

CONPOTHUBIICHUS. Bri6op JOMAIIHUX MPAKTHIECKUX

TATOAYTBEBBIX  YCTPOMCTBA. 3aJaHAN 3aaHu’

JIpIMOBBIE TPYOBI

HWroro no pazneny 2 /11

8. TeXHUKO-5KOHOMHUYECKHE

TIOKA3aTeNId TEIUIOTeHEPUPYIOMINX

YCTaHOBOK

8.1 Knaccuduxanus

nokaszareneit paboTHI

TeMJIOCTAHLUH.

CebecTonMoCTh CamocrosTenpHOe o
. .| ®ponTanbHbIi

MIPOU3BOCTBA TEII0BOM 2 2 U3y4yeHue yueOHoi ompoc K-4.1

SHEPrud U OCOOEHHOCTH ee JUTEPATYPHI

pacuera. Onpenenenue

KaIlMTaJIOBJIOKEHUI B HOBYIO

TEMJIOCTAHLHUIO.

8.2 OueHka CpaBHUTEIBHON

SKOHOMMYECKOU

3¢ PeKTUBHOCTH

KaIlMTaJIOBJIOKEHUI B HOBYIO CamocrosTenpHOE N

.| ®ponTanbHbIi

TeXHMKYy ~ H OoXpaHy 1 U3y4yeHue yueOHoi ompoc K-4.1

OKpYy)Xalollei  cpemsl  OT JUTEPATYPHI

3arpsi3HEHU I

MPOMBIIIICHHBIMU

BBIOpOCaMu

Wroro no pazaeny 3 2

Uroro 3a cemectp 28 28/10M | 12,6 JK3aMeH

Uroro no pucnuminuze 28 28/10M | 12,6 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peann3anuu  NPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTBl B KauecTBe
00pa30BaTeNbHBIX TEXHOJIOTMH B NPENOJABaHUM AUCHUILUTUHBI  «['eHepaTopsl — Teruia»
UCIOJIBb3YIOTCS TPAAUIIMOHHAS K MOAYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOT HH.

1. dns popMupoBaHUS HOBBIX TEOPETHUECKUX M (PAKTHUECKUX 3HAHUN HCHOJIB3YIOTCS
JEKIHH:

0030pHBIE — JAJIS1 PAacCMOTPEHHUs] OOIIMX BOIPOCOB M MOHATUH Kypca «['eHeparopsl
TEI1a», KOTOPbIe HEOOXOAUMBI AJIsl CUCTEMATH3AIMK U 3aKPETJICHUs 3HAaHUM;

MH(POPMAIMOHHBIE — JJIS1 03HAKOMJICHUS] C OCHOBHBIMU MPUHIUIIAMU TPOSKTHPOBAHUS U
pacyeToB KOTEJbHBIX arperaToB, a TAKXKe JJI U3Y4YEHUs IPOLIECCOB, IPOUCXOIAIINX B 3JIEMEHTaX
KOTEJIbHOM YCTaHOBKU;

IpoOJEMHBIE - Ul Pa3BUTUS MCCIIENOBATEIbCKUX HABBIKOB M H3YyYEHHs CIOCOOOB
peleHus 3a/1a4.

2. Jna npuoOpeTeHUs HOBBIX (DAKTUYECKUX 3HAHMH W NIPAKTUYECKUX YMEHHH
UCTIONB3YIOTCS TPAKTUYECKHE 3aHATHS:

[IPaKTUYEeCKOe 3aHATHE B (opMe NpakTUKyMa — OpraHu3alnus ydeOHOH paboTshl,
HarpaBJIeHHAs Ha PEIIeHNEe KOMIUIEKCHOW y4eOHO-TI03HABATEIbHOM 3a1a4H;

pa3b0p pe3yabTaToOB TEMaTHUYECKHX KOHTPOJBHBIX padOT, aHAJIN3 OMIUOOK, COBMECTHBIN
MOMCK BAPUAHTOB PAllMOHAIILHOTO PELIEHUs yueOHOU IPOOIEMBI.

3. J11st mproOpeTeHnss HOBBIX TEOPETUUECKUX U (PAKTMUYECKUX 3HAHWM, KOTHUTUBHBIX U
NPaKTUYECKUX YMEHUH UCTIONB3YyeTCsI CAMOCTOsITeNIbHAs padoTa:

CaMOCTOSITENIbHOE U3YUEeHHE YyUeOHO TUTepaTyphl, KOHCIIEKTOB JICKLIHIA;

MOJITOTOBKA K ayTUTOPHBIM KOHTPOJIBHBIM padoTaMm;

BBINOJIHEHUE KyPCOBOI pabOTHI.

4. J11st mpoBeICHUS 3aHSATUN B UHTEPAKTUBHOM (hopme:

OpHMEHTAIMs CTY/IEHTOB Ha 00pa30oBaTeIbHbIC HHTEPHET-PECYPCHI.

paboTa B KOMaHJIe;

CEMHHAap-IUCKYCCUsl — KOJUIEKTUBHOE OOCY)KJIEHHE KaKoro-aubo CIIOPHOro BOIpOCa,
npo0JeMbl, BBISBJICHHE MHEHUI BIpyIie

B xome mpoBemeHuss 3aHATUH TpPeIyCMATPUBACTCS  UCIOIB30BAaHUE CPEICTB
BEIYHCIATEILHON TEXHUKHA IIPpU BBIITOJJHCHHUU WHAWBUAYAJIBHBIX 33I[aHPII>i, KOHTPOJIbHBIX pa60T,
KypCcOBOii pabOTHI.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImMXcst
IIpencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOYHOM aTTecTAlMI
[IpencraBneHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIHUIIHUHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Taraynnuna, A. P. 'eneparopsl Temna : yueOHoe mocobue / A. P. 'ataynnuna. — Yoa :
YI'HTVY, 2019. — 125 c¢. — ISBN 978-5-7831-1884-5. — Texkcr : anexkTpoHHbIH // Jlans :
3JIEKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/179272 (nara
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Ipuioxkenne 1
YuyeOHO-MeTOANYeCKOE 00ecTieYeHre CAMOCTOSITeIbHOI PadoThl 00y4Yarouxcs

AynuropHas caMOCTOSITENIbHAs paboTa CTy/IEHTOB Ha MPAKTUYECKUX 3aAHATUAX
OCYIIIECTBJISIECTCS 10J] KOHTPOJIEM IIPENOAABATENS B BUAE PEIICHNUS 33/1a4 U BBIIIOJHEHUS
YIPaKHEHUH, KOTOPBIE OIPENEISAET IPEN0IaBaTellb ISl CTYAEHTA.

BHeaynuropHas camocrosiTesibHas paboTa CTyIEHTOB OCYIIECTBIISIETCS B BUI€ U3YUYCHUS
JUTEPaATyphl IO COOTBETCTBYIOLIEMY pa3eny ¢ mpopabOTKOM MaTepuasna 1 BHITOJIHEHUS
JIOMAIIHUX 3a/1aHUM.

Ilpumepnt 3a0anuit ayoumopHsvlx KOHMPOJIbHBIX PAdOm

AKP Nel, 2 I[IpyHUMIHAJIbHBIE CXeMbI MOJIy4YeHHs TENJI0BOi YHEPTUM.

1. Amnanu3 cxem nosiyueHus TEIIOBON SHEPTUU

2. V3yunTh NpUHIUNHATIBHBIE CXEMbI MOJTYYEHUs TEIIOBOM SHEPTUU U3 OPraHUYECKOro
TOILIMBA

3. M3yunTh NpUHIMNHATGHBIE CXEMBI MOJYYCHHS TEIUIOBOM DJHEPTrUM W3 SIIEPHOTO
TOIUIMBA.

4. V3yuuTh NpUHUUIHUAIBHBIE CXEMbI TIOJYYEHUS TEIJIOBOW PHEPIHU 3a CUET COJHEUHOMN
SHEPIUU U I€OTEPMAIIbHBIX BOJ

AKP Ne3, 4. CocTaB ¥ XapaKTepUCTHKH TOIIMBA

3anaya 1

Onpenenuth cocTaB pabodeit Macchl yesiOnHCKOro yriisi Mapku b3, eciiu coctaB ero roprodeit
maccel: Cr =71,1%, Hr = 5,3%, Snz = (Sopz+Skz)= 1,9%, Nr = 1,7%, Or = 20,0%; 30J16HOCTb
cyxoit maccel Ac = 36% u BiaxxHOCTh pabouast Wp = 18,0%.

3anaya 2

OrnpenenuTth cOCTaB TOprOYei MacChl KU3EJIOBCKOTO yriis Mapku I, ecimu coctaB ero padoueit
Mmacchl: Cp =48,5%; Hp = 3,6%; Snp = 6,1%; Np = 0,8%; Op = 4,0%; 301bHOCTB CyX0Oi Macchl Ac
= 33,0% u BaxxuocTh padouas Wp = 6,0%.

3agaua 3

Cymka 6epe30BCcKOro yriisi ¢ cocraBoM padoueit maccel Wp = 33%; Ap = 4,7%; Sp = 0,2%; Cp =
44,3%; Hp = 3,0%; Np = 0,4%; Op = 14,4%; nponu3BOIUTKCS TIPU PA3OMKHYTOU CXEME.
Onpenenutsh coctaB paboueit Mmacchl noacymennoro 10 Wp = 10,0% tormnusa.

3agaua 4

Omnpenenuts 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%;
3amaua 5

Omnpenenuth paboOYHiA COCTaB SCTOHCKHUX CITAHIIEB, €CJIM U3BECTECH DJIEMEHTAPHBIN COCTaB
roproueit maccel: St = 5,25%; Cr = 72,13%; Hr = 10,16%; Nr = 0,33%; Or = 12,13%; Pabouas
macca umeet: Wp = 13,0%; (CO2)xp = 16,5%; Ap = 40,0%.

AKP Ne5, 6,7, 8 DuU3MKO-XUMHYECKHE OCHOBBI Mpolecca ropeHust
3amgada 1



OnpenenuTh HU3IIYIO U BBICHIYIO TEIUIOTY CropaHus paboueil Macchl 4eIsiIOMHCKOTO YIilsl MapKH
b3 cocraBa: Wp = 18,0%; Ap =29,5%; Sap = 1,0%; Cp = 37,3%; Hp = 2,8%; Np = 0,9%; Op =
10,5%.

3amaua 2

OnpenenuTs HU3IIYIO U BBICIIYIO TEIUIOTY CrOpaHus paboueil Macchl Ky3HEIIKOTO yriis Mapku /1,
€cJIi cocTaB ero roproueit Mmaccel: Snz = 0,4%; Cr = 78,5%; Hr = 5,6%; Nr = 2,5%; Or = 13,0%.
3o1bpHOCTB cyxoii Macchl Ac = 15,0% u BnaxknocTs pabouas Wp = 12,0%.

3amaua 3

OnpenenuTh HU3IIYIO U BBICIIYIO TEIUIOTY CrOpaHus paboyeil U cyxoil Macchl TOHELKOTO YTJIs
Mapku I, ecrii M3BECTHBI €ro HU3ILAs TEeIUIoTa Cropanus roproyeit Mmaccesl Que = 33170 xJx/kr,
30JIbHOCTB CyXoi Macchl Ac = 25,0% u BraxkHocTs padouas Wp = 8,0%.

3amaua 4

Onpenenutb 00beM NPOAYKTOB MOJTHOTO CTOPAHUSI HA BBIXOJIE€ M3 TOIKHU, a TAK)KE TEOPETUUYECKUIN
U JICUCTBUTEIBHBIA 00BEMBI BO3/yXa, HEOOXOIUMBIC [T cropaHus 1M3 mpupogHOTro rasa
Craspornonbsckoro MmecropoxaeHus cocrara: CO2 = 0,2%, CH4 = 98,2%, C2H6 = 0,4%, C3H8 =
0,1%, C4H10 = 0,1%, N2 = 1,0%,. Koadpuunent n36siTka Bozayxa B Tonke at = 1,2.

3agayva 5

Onpenenutb, HACKOJIBKO 00BEM Ta30B 3a MapolieperpeBaTesieM MPEeBOCXOIUT 00beM BO3yXa,
MOCTYMAIOIIETO Yepe3 FOPesKU B TApOBOM KOTJIE ¢ M30BITKOM BO3/IyXa 3a TOIIOYHON KaMepoit
1,20, mpucocamu Bo3ayxa B Heit 0,05, B meutecucteme 0,04 u mpucocamu Bo3ayxa B
naponeperpesarene 0,03. TormBo — npoMnpoaykT kaMeHHbIX yrieid Mapku I' (Ilpunoxenue 1,
TOTTUBO No7).

3anaga 6

Onpenenuts cocTaB MPOAYKTOB cropanus B xomsmumx razax (VR0O2, VN20, VH200, VzO0, Vz) npu
CKHTaHuU JoHeukoro yris Mapku [1 (mpunosxenue 1, Tommuo Nel) mpu o = 1 1 u30bITKE BO3AyXa
B yxosaumx razax oyx = 1,35.

3amaua 7

Kak u3menstcs 00beM 1 00beMHBIE JOJIH TPEXAaTOMHBIX Ta30B U BOJSHBIX ApOB, €CITU MPU
CKUTaHUU YessiOuHCcKoro 6yporo yris (mpuioxenue 1, Torumso Nel2) n30bITOK BO3ayxa
yBenu4uTh ¢ 1,2 no 1,37

3anaya 8

BBITIOTHUTE pacyeThl TOPEHUS TOTUTMBA. BU TOTUIMBA BEIOPATh COTJIACHO BapHaHTaM 3aaHWs
JUTsL KypcOBOM paboThI

AKP Ne9. Oco0eHHOCTH KOHCTPYHPOBAHUS KOTJIOB.

1 W3yuuth npuHIMNHAIBHBIE CXEMbI TOJTYYEHHS TETJIOBOM SHEPTUu
2 TIpoBepka BBHITOJHEHHBIX 3aIaHHH

AKP Nel0. CoBpemeHHBIE 0Te4eCTBEHHbIE H 3apy0esKHbIe KOTJIbI HA POCCHIICKOM PBbIHKE:
0CO0CHHOCTH KOHCTPYKIMH, IPEMMYIIEeCTBA U HeJOCTATKH

[To kaTasoram OTeUECTBEHHBIX U 3apyOEKHBIX MPOU3BOAUTENEH U3YUUTh YCTPOHCTBO KOTIIOB,
0XapaKkTepHU30BaTh OCOOCHHOCTH KOHCTPYKLIUH.

AKP Nell KoHcTpyKTOpPCKHMI M TOBEPOYHBIN pacyer KotJa. Lleau u 3axa4m pacuera.
HopMmaTuBHBIi MeTOA pacyera KOTeIbHBIX arperaroB. TemnioBas cxema KoTJia.



W3ydyeHre HOpMaTUBHOTO METO/Ia pacueTa KOTENbHBIX arperaton. [locTpoeHue TemnaoBoi cxembl
KOTJIa COTJIaCHO 3a/IaHHUIO.

AKP Nel2, 13, 14 DHTaabnust NPOAYKTOB cropaHusi 1 padounx tei. [locrpoenue |-t
AUArPaAMMBbI YXOASIIUX I'a30B

3amaua 1
OnpenenuTs SHTAIBINIO IPOTYKTOB CrOPaHUs Ha BBIXOJE U3 TOIKHU, OJIYyYaeMbIX MPU TOTHOM
cropanuu 1kr kaparanauackoro yris mapku K cocraBa: Wp = 8,0%; Ap =27,6%; Snp = 0,8%; Cp
=54,7%; Hp = 3,3%; Np = 0,9%; Op = 4,8%, ecnu U3BECTHO, YTO TEMIIEpATypa ra3oB Ha BBIXOJIC
u3 Tonku paBaa 0z = 1000 <:C, moist 301161 TOIINBA, YHOCUMOM IPOAYKTaMu cropanus, ayd = 0,85
U TIPUBEJICHHAS BEJIMYMHA YHOCA 301l CKUTAeMOro TorumBa Anp.yH = 4,6%. Koaddunuent
n30bITKa Bo3/yXa B Tomke 1,3.
3anava 2
Kak u3MeHUTCS SHTANBIUS MPOLYKTOB CrOPaHUs YXOISIIUX T'a30B MIPH C)KUTAHUU aHTPEHCKOTO
yras (eM. npuiiokenue 1, TommuBo Nel3), ecinu ero BIaXXHOCTh YBETHYHTD ¢ 34,5 10 45%?
Temmieparypy yxonsmmx ra3oB npussth 160 <:C, koadurrieHT u30biTka Bo3ayxa 1,4.
3anaga 3
Kak u3MeHUTCS SHTAIBIHS TPOyKTOB CrOPaHUS HA BBIXOJIC U3 TOIKH IIPH CXKUTAHUN
Hazaposckoro Oyporo yris (cMm. npunoxenue 1, Torumso NelS), eciiu 3aMKHYTYIO CXEMY CYIIKH
3aMEHMTb Ha Pa30MKHYTYIO C BIaxHOCTbI0 Wit = 13,0%? IIpunste Im = 1100 <:C,
Koaddunument n3bbiTka Bo3ayxa 1,20.
3anava 4
[To pe3ynpTaTam pacueToB TOpeHus TOIUIMBA ( 7151 33JaHHOTO BapHaHTa) OMPEACIUTh YHTATBITHIO
MPOJYKTOB CrOpaHMsl sl TOIIKU, TapoIeperpeBarTesi, BOJSIHOTO SKOHOMaii3epa ¢ y4eToM
M0JICOCa BO3/TyXa B Ta30BBIX TPAKTaxX KOTJIa B nuanazone temmeparyp ot 2000 &C mo 100 <C.
3amgada 5
[To pe3ynbratam pacdyeToB moctpouts | — T nuarpaMMmy mpoayKTOB CTOpaHUS IS TOMKH,
naporeperpeBaresis ¥ BOJIHOI0 SKOHOMai3epa.
AKP Nel5, 16.  DddexTUBHOCTb NCIOIb30BAHUS TOIUIMBA B KOTJIE. MaTepuallbHbINH U TEIIOBOH
OanaHc KoTenpHOTro arperata. [IpuxoaHble 1 pacXoAHbIE CTaThU TEIIOBOTO OanaHca.

K.IL.J. 6pyrTo
3amgada 1
B Tonke koTenbHOTO arperata naponpou3BoaAuTenbHocThi0 D = 13,4 kr/c cxxuraercs
MOJIMOCKOBHBIN 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 TEIUIOBOH OajaHC KOTEIHHOTO arperara, eciia
M3BECTHHI TEMIIEpaTypa TOILTMBA Ipu BXoje B Tonky t = 20 :C, HaTypanbHbIH pacxoj TomiuBa B
= 4 xr/c, naBnenue neperperoro mapa Pm.m = 4 MIla, Temneparypa neperperoro napa tm.m =
450 <:C, Temneparypa nutaTeabHON BobI tn.B = 150 :C, BemuunHa HeNpepbIBHOW poxyBKH [] =
4%; TeopeTudecKuit 00beM BO3yXa, HEOOXOTUMBII AJist cropanus 1kr Tormnusa, Vo = 2,94 m3/kr,
00beM yXOSIITUX Ta30B HAa BBIXOJIE U3 TIOoceHero razoxoaa Vyx = 4,86 M3/kr, Temmneparypa
YXOJISIIMX ra30B Ha BeIXoJe U3 nocnennero Oyx = 160 <:C, cpennss o0beMHas TEJI0EMKOCTh
ra3oB npu noctossHHOoM faBienuu ¢ = 1,415 xJIx/(M3K), koadduninent nzopiTka Bo3ryxa 3a
MOCJIETHUM Ta30Xx010M ayx = 1,48, TemmnepaTypa Bo3ayxa B KoTenbHOH tB = 30 :C, cpeanss
00bEeMHasI TETITIOEMKOCTh BO3/IyXa MpU MOCTOSTHHOM AaBieHuu ¢ =1,297 kJ[x/(M3K); conepxanue



B yxona1mx razax okcuja yriaepoga CO = 0,2% u tpexaromusix razoB RO2 = 16,6% u notepu
TEIJIOTHI OT MEXAaHUYECKOW HEMOIHOTHI cropanus Tormsa g4 = 4%. [loTepsimu TEMIOTHI €
(bu3nyecKoil TerIoToi nulaka npeHeOpeys.

3amaua 2

Hackonbko mensiercst Qpp 6yporo yris YenstOnHCKOro MecToposkaeHus (CM. mpuioxenue 1) npu
U3MEHEHHUHU TeMIIepaTyphl IPpeaBapUTEIbHOTO ogorpesa Bo3ayxa ¢ 40 go 80 <:C? Ipu pemenun
3aauu IpuHATh 00 = 1,22,

3amaua 3

OnpenenuTts pacroyiaraeMyro TeIioTy gppesepHoro Topda (cM. npuiioxxeHue 1), a Tak xe
SHTAJIBIINIO YXOJASAILIMX ra3oB Npu u3MeHeHuu BiaxxkHoctu Wp ¢ 50 no 40%. Ilpunsrs:
TEeMIEepaTypy XoJoaHoro Bo3ayxa 30 <:C, mpenBapuTEIIbHO MOJOTPEBa BO3IyXa Ha BXOJIE B
BO3AyXomnogorpenarens - +50 :C; oTHOIIEHHE pacxoa BO3AyXa Ha BXOJIE B
BO3yXONOOIrpeBaTeb K TEOPETUUECKU HeoOXxoaumMoMy o= 1,25; u30bITOK BO31yXa 3a KOTJIIOM O
yx = 1,40; remnepatypy yxoasamux razos 9yx = +150 <:C; Temneparypy TOIIMBa NPUHSTH

+20 :C.

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

IIpumepHBIE TECTHI
Tectrl 0 pazneny «O0mMe XapaKTEPUCTHKH KOTeJbHbIX YCTAHOBOK)
1. Yem 3anaercs ABMKeHHE paboueil cpelibl B TapooOpa3yromux Tpyoax KOTIOB C
€CTECTBEHHOW LUPKYISIUEH?
1) nuTaTenbHBIM HACOCOM;  2). HUPKYJIALUOHHBIM HACOCOM;
3) HOANUTOYHBIM HAacocoM; 4) ABMXKYIIUM HallOPOM LIUPKYIISILIUH.
2. YeMy paBHa KpaTHOCTb UUPKYJISALUH IS IPIMOTOYHOTO KOTa?
1). 25; 2).10; 3)5; 4)1.
3. Kakoii 2j1eMeHT OTCYTCTBYET B IPSMOTOYHBIX KOTIaX?
1). skoHOMai3ep; 2). Bo3ayxomnoaorpenareib, 3) 6apabaH; 4) ropenkH.
4. Yxaxurte 0003HaYeHHE TUIIOpa3Mepa KOTJIa C MHOTOKPATHON NPUHYAUTEIbHOM
LUPKYJISIUEN U IPOMEKYTOUHBIM I1apoleperpeBaTesnem?
1). E-220-10; 2).I1-500-25; 3) AKBp-10-13; 4) [IpII-670-18,8.
5. IIpu KakoM JaBJIEHUH KOTJIbI C €CTECTBEHHOM MUPKYIIAIMEN He MOTYT padoTaTh (B MIla)?
1).1; 2).39; 3)12; 4)175.
6. UeMy paBHBI CpeIHHE IOTEPH C YXOASIIMMU T'a3aMH JUIsl COBPEMEHHBIX SKOHOMHYHBIX
KOTJIOB (B %)?
1) 0,5; 2).1,0; 3)5-8; 4)50.

TecThbl IO pasgeiny «OCHOBHBIE YJIEeMEHThI KOTEeJIbHBIX YCTAHOBOK»
1. ckirounTe U3 TEIIOBOTO OajlaHca MmapoBOro KOTiia, paboTaroIIero Ha MpUPOJIHOM rase,

COOTBETCTBYIOIYIO CTaThlO TEIJIOBBIX MOTEPb.
1) gepe3 orpaxkaeHuss; 2) ¢ yXOSIIMMHU Ta3aMu;
3) ¢ ¢uznyeckoit TemI0TOM 1I1aKa; 4) ¢ MEXaHMYECKOW HETIOIHOTOM CropaHusl.

2. MckmrounTe U3 epedHs MOBEPXHOCTEN HAarpeBa KOTJIa IOBEPXHOCTh, HE OTHOCALIYIOCS K

HCIIAPUTEIIbHBIM.
1) noxbeMHBIE SKpaHHbIE TPYOBI; 2) PECTOHBI;
3) KOHBEKTHBHbIE KUIISTUIIbHBIE ITyUKH; 4) MaporeperpeBaTeib.
3. Hanbonpbimunii BO3MOKHBIN TeMIlepaTypHbIH Haop JJOCTUTaeTcsl Mpu:



1) mpsiMoTOKe; 2) MEPEKPECTHOM TOKE; 3) MPOTHUBOTOKE; 4) CMEIIIaHHOM TOKE.

AKP Nel9, 20, 21

1. W3ydyeHue KOHCTPYKLHUI TOIMOK JJI CXKMTAHUS TBEPAOro (IBLIEBUIHOIO U KyCKOBOIO)
TOILJIMBA, KHJIKOTO U Ta3000pa3HOr0 TOILIUB.

2. BbINOJHEHHE TEMIOBOIO IOBEPOYHOIO PacyeTa TOMKU COITIACHO 3aaHHIO.

3. AHanu3 pe3ysabTaToOB pacueToB.

AKP Ne22 I'opesikn 1J151 CKUTAHUS NBLIJIEBUIHOI0, sKMKOI0 M Ta3000pa3HOr0 TONJIMBA.
JAnddy3nonHoe u KUHETHYECKOE TOPEHUeE.

N3yuenne 0coOEHHOCTEH KOHCTPYKIIMU T'OPEIIOYHBIX YCTPONCTB JIJIsl COKUTAHUS PA3IMYHBIX BHJIOB
TOIIJINB U MECTOOAUK UX pacqua.

AKP Ne23, 24, 25 HaznaueHue u KJaccu(pukanus naponeperpeBareJiei.
KoHcTpykuun u KOMIIOHOBKA NaponeperpeBareJieii.

1. 3y4yeHue TUIIOB SKpaHHBIX TpyO, TpyO mapomneperpeBareneil 1 BOISHBIX YKOHOMai3epoB.

2. Haznauenwue u knaccudukanus napomneperpenareneii. KoHCTpyKinu 1 KOMIIOHOBKA

naporneperpeBareneii.

3. BrlnonHeHue TemoBoro MOBEPOYHOTO pacueTa KOHBEKTUBHBIX ITyYKOB COTJIACHO 3a/IaHHUIO.
4. Ananu3 pe3yJIbTaToB PacyeTOB

AKP Ne26,27 XBocToBbIe IOBEPXHOCTH KOTEJILHOI0 arperata. JKOHOMai3epbl

1 .BbInosTHEHNE TETIIOBOIO KOHCTPYKTUBHOT'O pacdyeTa YKOHOMal3epa COIIACHO 3aJaHMIo.
2. AHanu3 pe3ynbTaToB pacyeTOB

AKP Ne28. TenoBoii 6ajiaHC KOTEJIbHOI0 arperara

1. CocraBieHue TEmJIOBOro OajnaHca KOTENBHOTO arperara Mo pe3yiabTaTaM TeIIOBBIX
pacyeToB TONMKU, KOHBEKTUBHBIX TyYKOB U BOASIHOr0 3koHOMai3epa (AKP Ne21, 25, 27)

AKP Ne29 Cxema pacyera HUPKYJIALHA

1. TloctpoeHue cxembl HUPKYISALUHN TAPOBOJISTHON CMECH B KOTJIE.
2. TIpoBepka BBIMOJHEHHBIX paboT

AKP Ne30 Cucrembl ra3oBo31yHIHOTO TPAKTA. AIpoAMHAMMYECKHE CONPOTHBJICHHS.
JbIMOBBIE TPYOBI.
3anaua 1
OnpenenuTbh KOHUEHTPALNIO JUOKCUIA CEPBI Y IOBEPXHOCTH 3€MIIM JUIsl KOTEIBHOMN, B KOTOPO
YCTAQHOBJICHBI JIBa OJJUHAKOBBIX KOTJI0arperara, paboTalonx Ha BHICOKOCEPHUCTOM Ma3yTe
cocraBa: Wp =3,0%; Ap =0,1%; Snp =2,8%; Cp = 83%; Hp = 10,4%; Op = 0,7%, ecii ©3BECTHHI
BbIcOTa 1bIMOBOM TpyObl H = 3 1M, pacuerHslif pacxoa tomuea Bp = 0,525kr/c, Temneparypa
ra3oB Ha BX0Jie B IbIMOBYI0 TpyOy 0.1 = 180 :C, Temneparypa ra3oB Ha BbIX0JI€ U3 ILIMOBON
TpyOb! O11.1 = 186 :C, x0od(hunmenT n30bITKa BO3IyXa mepe Tpyooit o 1.1 = 1,5, remmneparypa



oKpykaromiero Bo3ayxa ts = 20 :C, bapomeTrpudeckoe naBieHue Bo3ayxa ho = 97*103 Ila,
KOX((UIIMEHT, YIUTHIBAIOIINI CKOPOCTh OCAXKACHHUS TUOKCUAA cepbl B armochepe, F = 1,0;
KO3 (UIIMEHT, YYUTHIBAIOUINI YCIOBUS BBIXO/A MPOJYKTOB CrOPAHUS T'a30B U3 YCThs IBIMOBOM
Tpyosr M = 0,9; ko3 dunment crpatuduxauu atmochepsr A = 120 C2/3 * rpanl/3 u dhonoBas
KOHIICHTpAIUs 3arpsi3sHeHUs: aTMocdepsl JUoKcHoM cepbl paBHa 0,03*10—6 kr/m3.
AKP Ne32 CucreMBI NOATOTOBKH MMUTATEJILHONM BOIBI.
1.U3ydyenne GpU3NKO-XUMUYIECKUX XapPAKTEPUCTHK BOJIBIL.
2. CoBpeMeHHBIE CIIOCOOBI OYMCTKHU BOJIBI (TTPE3CHTAIIHS TOKJIAIOB)



IIpunoxenne 2
OueHouHbIe CpecTBA /15 NPOBEAeHNs IPOMEKYTOYHOI aTTecTallnu

Koxa
NHaukaTop 10CTHKEHHS
HHANKAT OueHo4yHbIE CpeCcTBA
opa KOMIIeTEeHITUH

[IK-4: CriocoO€eH BBIIOIHUTH CIICHUAJIBHBIC pACUCTHI IS IIPOCKTUPOBAHUA KOTCJIbHBIX, ICHTPAJIbHBIX
TCIIJIOBBIX ITYHKTOB

I1K-4.1: Cocrasnsier TeroByro cxemy U | TeopeTnueckue BONPOCHI:
BBITIOJIHSIET ~ TUAPABIMYECKHE 1. Ponp u MecTo DSHEpPreTMKd B HAPOJHOM
pacyeTsl TpyOonpoBo10B | xo3siicTBe Poccum.
KOTEJIbHBIX, LHEHTPAIbHBIX 2. CaezmeHus 0 cUCTEMax TEIUIONOTPEOICHHUS.
TEIJIOBBIX TYHKTOB 3. Temorenepupyromasi  yCTaHOBKa U €€
AJIEMEHTHI.
4. IlepcnekTUBBI U  OCHOBHBbIE TEHJCHLUU
pazButus TI'Y.

5. Kuaccudukanus, OCHOBHbIE HampaBlICHUS
WCIIOJIb30BaHUSI HICTOYHUKOB TETUIOBOM SHEPTHUU.

6. TpamunuoHHbIe u HETPaIUIMOHHbIE
WUCTOYHUKH TETUIOBOM SHEPTHUH.

7. BropuuyHble UCTOYHUKH TEILIA.

8. ToImmuBHO-IHEPTreTUICCKHE pecypchl,
KiaccuuKanus, CTpyKTypa.

9. Bo0300HOBISIOMKECS U HEBO30OHOBIISIOIINECS
pECypCHI.

10. O6bvem u pasmenienne TOP B Mupe, pernonax
Poccun, TenaeHnnn pa3BuTus O6anaHca.

11. Opranuveckoe TOIUIMBO, KjiaccUUKaIus,
MIPOUCXOXKICHHUE.

12. DneMeHTHBIN M TEXHHYECKUN COCTAB TOTLINBA.

13. IlpuBeneHHbIe XapaKTEPUCTUKHU TOTLINBA.

14. VYcnoBHOE TOMIUBO.

15. MecTHOE TOIUTHBO.

16. TBepmoe TOIIMBO, COCTaB U CBOWCTBA.

17. Xuakoe TOMINBO, COCTaB M CBOMCTBA.

18. T'azoo0pa3HOe, COCTaB U CBOMCTBA.

19. SlnepHoe TOIIMBO, COCTaB U CBOWCTBA.

20. HerpamumoHHbIE  WCTOYHHKH  TEIUIOBOM
DHEPTUU: TeNuO- W TeOTepMAlbHbIE YCTAHOBKH —
KJTAaCCU(UKAIIUS, TICPCIIEKTUBHI HCIIOTH30BAHHSI.

21. Bropuunsle  TOP  Temnoncnosb3yromux
YCTAaHOBOK Pa3JIMYHBIX TIPOU3BOICTB.

22. Metoasl U CIMOCOOBI TOJIYYEHHUS TEIUIOBOM
SHEPrUH: KIaccu(DUKAIHSI METOJIOB.

23. OcHOBHBIE TIOHATHUS U OMPEEICHUS Tpolecca
TOpEHHUS.

24. XuMuYecKHe peakluu Ipolecca roOpeHus.

25. llenHbIe peakIMy rOPEHUS TOILIHBA.

26. T'omoreHHOE rOpeHUE.

27. TeTeporeHHOE TOpPEHUE.

28. Jlud¢y3rnoHHOE TOpEHHeE.

29. TypOyneHTHOe TopeHHe.

30. T'opeHme Karum KHUIKOTO TOTIIIMBA.




31. Topenue yacTuil yriaepoja.

32. KOHCTpYKTOpPCKMI ¥ TOBEpOYHBIH pacyer
KOTJIa

33. MarepuanbHbIi U TEIJIOBOM OamaHChl KOTIA.

34. TermmooOMEeH B TOIMOYHOM yCTPOMCTBE.

35. KoHBEKTHBHBIE TOBEPXHOCTH HArPEBa.

36. Cxema ra30BO3/IYIIHOTO TpakTa
TEIIOreHepaTopa.

37. Pacder ra3oBoro Tpakra.

38. Pacuer Bo3aymHoro tpakta TI'Y.

39. Kot Ha  OpraHWYecKOM  TOILUIHMBE
kiaccuukanus, pabodre mapamerpel,

40. KoTiipl C €CTECTBEHHOH W TNPUHYAUTEIbHOU
LUPKYJISALUEH

41. IlpsMOTOYHBIE U BOJOIPEHHBIE KOTIIbI.

42. CxeMbl KOTJIOB: YyI'YHHBIE, TOPH30OHTAIEHO U
BEPTUKAJIbHOBOJIOTPYOHBIE U JP.

43. CoBpeMEHHBIE OTCUECTBEHHBIE U 3apyOeKHbIE
KOTJIbI Ha POCCUNCKOM pPBIHKE.

44, Cxembl JBWXEHHMS BOJAbl U NapOBOISHOMN
CMECH B CUCTEMAX C €CTECTBEHHOM U IPUHYIUTEIBHOU
LUPKYJIALUCH.

45. Pu3MKO-XMMHUYECKHUE XapaKTEPUCTUKH BOJBI.

46. MeTtombl 00pabOTKH BOJIBI

47. CxeMbl 1 KOHCTPYKIIMH JI€adPaTOpOB.
TpeboBanus1, NpeabsBsieMble

TecTsl:

1. Yem 3anaercs ABrkeHue paboueil cpelibl B
napoo0pa3yrnx Tpydax KOTJIOB C €CTEeCTBEHHOU
LUPKYJISIUei?

1) nuTaTenbHBIM HaCOCOM;  2). UPKYISILMOHHBIM
HAacocoM;
3) HOANMUTOYHBIM HacocoM; 4) ABMKYIIMM HallopoM
UPKYIISALUH.

2. Yemy paBHA KPaTHOCTb IUPKYJISIIUH JIIS
OPSMOTOYHOTO KOTJIa?

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

3. Kakoif a1eMeHT OTCYTCTBYET B PSMOTOUHBIX
KOTJIax?

1). skoHOMaii3ep; 2). BO3yXOMoA0OrpeBarens; 3)
OapabaH; 4) ropenku.

4. Vxaxurte 0003HaYeHUE TUIIOpa3Mepa KOTa ¢
MHOT'OKPAaTHOW PUHYINUTEIBHON [IUPKYISALHEN U
IPOMEXYTOUHBIM TaporieperpeBarTesiemM?

1). E-220-10; 2). I1-500-25; 3) IKBp-10-13; 4)
[IpI1-670-18,8.

5. Ilpu KakoM JaBIE€HUH KOTJIbI C €CTECTBEHHOM

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

6. Uemy paBHBI CpeHHE IOTEPU C YXOAALUIMMHU
ra3amH JUIsi COBPEMEHHBIX SKOHOMUYHBIX KOTJIOB (B
%)?

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




7. VckiitounTe U3 TEII0BOTO OanaHca napoBoro
KOTJIa, pa0OTaloIIero Ha MPUPOTHOM rase,
COOTBETCTBYIOIYIO CTaThIO TEIJIOBBIX MOTEPb.

1) uepe3 orpaskaeHus; 2) ¢ yXOASIIUMU ra3aMu;

3) ¢ pu3HUECKO TETUIOTOM MITaKa; 4) C MEXaHUYeCKOH
HETOJHOTOM cropaHusl.

8. HcknrounTe u3 nepeyHsi HOBEpXHOCTEN HarpeBa
KOTJIa TOBEPXHOCTh, HE OTHOCALIYIOCS K
UCIIAPUTEIIbHBIM.

1) mogbeMHBIC SKpaHHBIE TPYOBI; 2) (PECTOHBI;

3) KOHBEKTUBHbBIC KUMSATHIbHBIC MTY4KH; 4)
naporneperpeBaresb.

9. HanGonpiunii BO3MOXKHBINH TEMIIepaTypHbINA
HAIop JAOCTUTAETCs IIPU:

1) npsimoTOKe; 2) IEpPEKPECTHOM TOKE; 3)
IPOTUBOTOKE; 4) CMEIIIAHHOM TOKE.

HpnMeprle MNPAKTHICCKUE 3aJaHUsA JJIH
IK3aMeHa:

1. B Tomke KOTeIbHOTO arperara
Maponpor3BOIUTENILHOCTRIO D = 13,4 Kr/C coxuraercs
MOJAMOCKOBHBIN yrons Mapku b2 cocrtasa: : Wp =
32,0%; Ap =25,2%; Snap = 2,7%; Cp = 28,7%; Hp =
2,2%; Np = 0,6%; Op = 8,6%. CocTaBUTh TEIIOBOI
0anaHC KOTEJIBLHOTO arperaTa, €CJii U3BECTHBI
TeMIepaTypa TOIIMBa pu Bxojie B Torky t = 20 &C,
HaATypaJIbHBIN pacxo] TorumBa B = 4 kxr/c, naBieHue
neperperoro napa Prn.in = 4 Mlla, temneparypa
neperperoro mapa tm.m = 450 :C, Temneparypa
nuTareabHon Boasl tin.B = 150 £:C, Benuunna
HernpepbIBHOU npoayBkH [ = 4%; TeopeTrndeckuii
00BbeM BO31yXa, HEOOXOUMBIH JUIst cropaHust 1kr
toruuBa, Vo = 2,94 M3/kr, 00beM yXOASIINX ra30B Ha
BBIXOJI€ U3 MOCieaHero razoxona Vyx = 4,86 m3/kr,
TEMIEpaTypa yXOAAIUX ra30B Ha BBIXOJIE U3
nocnearero Oyx = 160 <:C, cpeansiss o0beMHAs
TEIIOEMKOCTh I'a30B IIPH ITOCTOSIHHOM JIaBJIEHUH C =
1,415 xx/(M3K), koadpunreHTt n30pITKa BO3IyXa 3a
MOCIEAHUM ra3oxooM ayx = 1,48, remneparypa
BO3/1yXa B KoTenbHOH tB = 30 <:C, cpenusisi o0beMHast
TEIJIOEMKOCTh BO3YyXa TP MIOCTOSIHHOM JIaBJIEHUH C
=1,297 xkIx/(M3K); conepkanue B yXoIsIux razax
okcuga yraepoga CO = 0,2% u TpexaTroMHBIX ra3oB
RO2 =16,6% u nnotepu TEIIOTH OT MEXAHUYECKOU
HENOJIHOTHI cropanus Torusa g4 = 4%. [lotepsamu
TETJIOTHI ¢ (PU3UIECKOM TETUIOTOM IIJIaKka MpeHeOpeyb.

0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTECTALMH, TOKA3aTeJIH U KPUTECPHH
OlLleHUBAHMSA:




ITpomMexyTouHass arrecTanus 10 JUCLUILINHE «['€HepaTopsl TEIa» BKIKYAECT TEOPETUYECKUE
BOIIPOCHI, TTIO3BOJISIIONINE OLCHUTh YPOBEHb YCBOCHHUSI 0OYUYaIOIIMMUCS 3HAHUH, U TPAKTHYECKUE
3aJ]aHusl, BBISBIISIONINE CTEIEHb C(OOPMUPOBAHHOCTA YMEHUH U BIIAJICHUH, IPOBOAUTCS B (hopme
JK3aMEHa.

DK3aMeH 0 JaHHOH TUCIUIUIMHE IPOBOJUTCS B YCTHOU (hOpME 10 3K3aMEHALMOHHBIM OHIIeTaM,
KQKIBIN U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OAHO IIPAKTUYECKOE 3a/1aHHUE.

IMoka3aTeu U KPUTEPUH OIIEHUBAHUSI IK3aMeHa:

— Ha OILCHKY «OTJHYHO» (5 OaimioB) — oOyyaromMics JEeMOHCTPHUPYET BBICOKHU YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U TIIIyOOKOe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINOJHAET MPAKTHUECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYET
3HAHUAMU, YMCHUSAMHU, IIPUMCHACT UX B CUTyallUAX MOBBIIIEHHON CIOKHOCTH.

— Ha OIEHKY «xopomo» (4 Oamna) — oOydaromuics IEMOHCTPUPYET CPEeIHUN YPOBEHB
Cc(OPMHUPOBAHHOCTH KOMIICTCHIIMA: OCHOBHBIC 3HAHMS, YMCHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTENIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYJHCHUS TIPU aHAJTTMTUYCCKHUX OIEPAIHsIX, IEPEHOCE
3HaHWI U YMEHHI HA HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OIICHKY «YyJIOBJIETBOPUTEJIBHO» (3 Oayuia) — oOydJarouuiics IEMOHCTPUPYET MOPOTOBBIM
ypOBEHBb CHOPMUPOBAHHOCTH KOMITETEHITHI: B X0JI¢ KOHTPOJILHBIX MEPONPHUITAN JOMYCKAIOTCS
OIIMOKH, TPOSBISETCS OTCYTCTBUE OTACIBHBIX 3HAHWW, yYMEHHH, HAaBBIKOB, OOy4YaroIIMKCS
HCIBITBIBACT 3HAYWUTCIIBHBIC 3aTPYAHCHUS MPU OIICPHUPOBAHUN 3HAHUAMHU U YMCHUAMH IIPpHU UX
MEPCHOCE HAa HOBBIC CUTYAallNH.

— Ha OILICHKY «HEY/JIO0BJIETBOPUTEJIBHO» (2 0ajuia) — 00y4arouiics JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUecKoro MaTepuaa, JOMyCKaeT CyIlleCTBEHHbIE OINOKH, HE MOXKET ITOKa3aTh
UHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 33j1au.

— Ha OIICHKY «Hey10BJIeTBOPUTeIbHO» (1 6ann) — oOydaromuiics He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BENCHUS U O0BsICHEHHSI MH(OPMAIIMU, HE MOXKET MOKa3aTh UHTEIJICKTyalbHbIe
HAaBBbIKW PCIICHHA ITPOCTBIX 3a1a4.



