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paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)
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O6pa3oBarenpHast 26.05.05 CrermansHocTs "CynoBoxaenue"
porpamMma Crnennamm3anust "CynoBOXXAEHHE HA BHYTPCHHHX BOJHBIX HYTSX M B IPHOPEKHOM

MJIaBaHUM C TIPABOM IKCIUTYaTaI[UH CYIOBBIX SJHEPTeTUYECKMX YCTAaHOBOK"
roJI Hayaja nmoarotosku 2023

Kpanmudukanus HHKeHep-Cy10BOANTeb

dopma o0ydeHus 3a04yHas

OO6m1ast TpyaA0EMKOCTh 33ET

YacoB o yaeOHOMY ITaHy 108 Bupgs! koHTpOIIA Ha Kypcax:
B TOM 4YHCIIE: 9K3aMEeHBI 5
ayIUTOPHBIE 3aHATHUS 10
caMmocTosTeNbHast pabora 76
4acoB Ha KOHTPOJIb 18

Pacnpez[e.llemle YaCoB JUCHHUIIJIMHBI 110 KypCcaM

Kypc 5
— Hroro
Bup 3anaruit v | P
Jlexiun 6 6 6 6
JlabopaTopHbie 4 4 4 4
WHas KoHTaKTHas 4 4 4 4
pabora
Uroro ayn. 10 |10 (10 [10
KonraktHas pabora |14 (14 |14 |14
Cam. pabota 76 |76 |76 |76
Yacel Ha KOHTPOIIb 18 |18 |18 |18
HUtoro 108 [ 108 | 108 | 108




Paboyast mporpamMma qUCIHHUILTAHBI

Cy,[[OBbIe KOTEJIbHBIC 1 MAPONMPOU3BOAAIIINEC YCTAHOBKH
pa3padorana B coorBercTBUM ¢ PI'OC:

®enepanbHbIil rocynapCTBEHHBIH 00pa30BaTENIbHBIN CTAHIAPT BBICIIETO 00PAa30BaHNUs - CIELMANNTET I10 crienuanbHocTh 26.05.05
CynoBoxzaenue (npuka3 MuHoOpHaykn Poccun ot 15.01.2018 1. Ne 192)
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roJ1 Hayaja noArotosku 2023

Pabouyro nporpamMmmy cocraBuji(u):
Kk.m.u., Joyeum, [Iywnun B.I1
Pabouas mporpamma ofoOpeHa Ha 3aceaHuU Kadeapbl CynoBbIX JHEpreTH4eCKHX YCTAHOBOK

3aBenyromuii kadenpoii Jlebenes bopuc Onerosuy



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.

Ju—

JlaTh HeOOXOANMBIE 3HAHHMS 110 YCTPOICTBY, HA3HAUECHHIO, IPUHIINITY JEHCTBUS U 3KCILUTyaTaI[MOHHBIM ITOKA3aTeIsIM
CYZIOBBIX NMAPOBBIX U BOAOTPEIHBIX KOTIOB, MpolLieccaM FOpeHHs U TEMIO0OMeHa B KOTIaX, BOJHOMY PEXKUMY U
BOJIONOATOTOBKE, Fa30JMHAMHYECKUM IIPOLIECCaM U IMPKYJSLUH B KOTJIaX.3a1a4a JUCLHUIIMHBI — 1aTh CTYACHTY HaBBIKH
TEIIOBOTO pacyeTa KOTJIOB.

2. MECTO JMCIIMIVIMHBI B CTPYKTYPE OOII

uxn (pazoen) OOIT: b1.B

2.1 | TpeboBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4aIOLIerocs:

2.2 | ucuunJnHbI M MPAKTUKH, 1JI51 KOTOPbIX OCBOEHHUE TAHHOMH THUCHUILINHBI (MO1Y/Is1) HEOOX0AMMO KaK
npeiIecTBYIOIIee:

3. KOMIETEHLIMU OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJILTATE OCBOEHMS JUCLUILINHEI
(MOZY.JIs)

IIK-32: CnocobeH ocyliecTBJISTH NOATOTOBKY, IKCILIyaTALMIO, 00HApPYXKEeHHe HEUCIPABHOCTEH U Mepbl, Heo0X0AUMBbIe s
NpeIoTBPAleHNs] MPUYUHEHHUS MOBPEKICHUH CJIeIYIOIHM MeXaHU3MaM H cucTeMaM ynpasJjeHusi: 1. [J1aBHbIi ABUTaTE b
U CBSI3aHHBIE C HUM BCIIOMOTaTeIbHbIe MeXaHu3Mbl; 2. [IapoBoii KoTes U CBA3aHHbIE C HUM BCIIOMOTaTeIbHbIe MeXaHU3MBbI
| mapoBble cucTeMbl; 3. BcnoMorare/bHbIe IepBUYHBbIE IBATATE/IH U CBSI3aHHBIE ¢ HUIMU cUcTeMbl; 4. Ipyrue
BCIIOMOTaTeJIbHbIe MEXaHNU3MBbI, BKJIIOYAsi CHCTEMbI 0XJIaKIeHNs, KOHANIHOHHPOBAHNUS BO3IyXa N BeHTHISIIHH

TIK-32.1: 3Haer npaBujia 1 o6naz[aeT HaBbIKaMU OCYHICCTBJICHUSA MMOAT'OTOBKHU K SKCIUTyaTallUM U DKCIUTyaTallluy I'JIaBHOT'O
JABUTATCIIA U CBA3AHHBIX C HUM BCIIOMOTIaTCJIBHBIX CUCTEM

I1K-32.2: 3Haer npaBujia 1 06na)1aeT HaBbIKaMHU OCYHICCTBJIICHUSA MMOATIOTOBKH K 3KCIUTyaTallMU U SKCIUTyaTallkuu IIapOBOIro KOTJa U
CBA3AHHBI C HUM BCIIOMOTATEJIbHBIX MEXaHU3MOB U IMAPOBBIX CUCTEM

T1K-32.3: 3Haer npaBuia u 00agaeT HaBbIKAMH OCYIIECTBICHUS ITOJATOTOBKU K IKCILTyaTallH U SKCILTyaTalluH APYTUX
BCIIOMOTATEJIbHBIX CHCTEM YIIPABICHUS M MEXaHU3MaM, BKJIIOUasi CHCTEMbI OXJIKACHUS, KOHAULIUOHUPOBAHUS BO3yXa 1
BEHTHUJIALINH

ITK-32.4: Crioco0eH naeHTH(GUIMPOBAaTE HEUCIIPAaBHOCTH B CHCTEMaX YIIPABJICHH U MEXaHW3Max, BKIrodast: 1. ['TaBHBINA 1BUTaTENb
U CBSI3aHHBIE C HUM BCIIOMOTI'aTeNIbHbIE MEXaHU3MBI; 2. ITapoBOil KOTEI U CBA3aHHBIE C HUM BCIIOMOraTEIbHBIE MEXaHU3MBI U
napoBble cUCTeMBbI; 3. BcmomoraTenbHble EpBUYHbBIE ABUTATENN U CBSI3aHHBIE C HUMU CHCTeMbl; 4. J[pyrue BcroMoraTeabHbIe
MEXaHU3MBI, BKJIIOYas CUCTEMBI OXJIaXKAE€HHsI, KOHIULIMOHUPOBAHUS BO31yXa  BEHTUIIALINH.

B pe3yiabTaTe 0CBOCHUS JUCHHUIIIMHBI oﬁyqaloumﬁca JOJIZKCH

3.1 |3naTh:

3.1.1 | Kimaccudukanuio cy1oBbIX KOTJIOB, Ha3HAYEHUE KOTESIBHBIX U MapOMPOU3BOISIIIX YCTAHOBOK

3.1.2 | Kapkac kotia. ApMaTypa U GOpCYHKH CyIOBBIX ITapOBBIX KOTIIOB. KopIryc KoTiia, UPKYISAIHS BOAEI B KOTIIE

3.1.3

3.14

3.1.5

3.2 | YmeTs:

3.2.1 | OcymiecTBisITh BBIOOP JIEMEHTOB KOTENBHBIX YCTAHOBOK JJISl 3aMEHBI B TIPOIIECCE HKCILTyaTalluy cyJ0B [10AroToBUTH
COOOIIIeHNE TT0 KOTEIbHBIM YCTaHOBKAM

3.2.2 | JlaBaTb pa3BEpHYTHIH IPaMOTHBII OTBET Ha OCTaBJIEHHBIE BOIIPOCHL, KACAOIUECS KOTEIbHBIX U aPOIPOU3BOASIINX
YCTaHOBOK

3.3 | Baagern:

3.3.1 | HaBbixaMu BEIOOpA KOTJIOATPETATOB IO 3aJaHHBIM TPEOOBAHUSIM

4. CTPYKTYPA JUCHUILIAHGI (MOAYJIST)

Bun HaumenoBaHue pa3jesioB u TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jlureparypa | IlpIlo
3aHATUSA / Kype AroT
Pazgen |Paspmea 1.
Jlex KorenpHas ycranoBka cynHa. [TaponpomnsBoasimas ycranoBka /JIex/ 5 2 J1.1 0
Cp Kotenbnas ycranoBka cynna. [TaponponsBopsimas ycranoBka /Cp/ 5 12 JI2.1J12.2 0
Jlex CxxuraHue )XUAKAX TOIUTHB B CyAOBBIX KoTiax /JIex/ 5 0 J1.1 0
JIab OnpezeneHue TEIUIOTHI CTOPAHUS TOILUIUBA 5 4 JI3.1 0

OmnpeeneHue TeMIepaTypbl BCIBIIIKH
Tomounsle ycTpoiictBa /J1ab/




Cp Coxuranue )XUAKUX TOILUTUB B CyIOBBIX KoTiax /Cp/ 5 12 J2.1J12.2 0
Jlex TemnooOMmeH B koTnax /Jlex/ 5 2 JI1.1 0
Cp TemnooOmeHn B kotiax /Cp/ 5 14 J2.1J12.2 0
Jlex Boanbrii pexuM 1 BogonoArotoBka /Jlex/ 5 2 JI1.1 0
Cp Bonusrit pexxum u Bogonoarotoska /Cp/ 5 12 JI2.1 J12.2 0
Jlex lazogmHamuueckue mponecch B kotnax. Hupkymsiust /Jlex/ 5 0 JI1.1 0
Cp l'azogmHamMuueckue mporecch B kotiax. [upkymsims /Cp/ 5 12 JI2.1J12.2 0
Jlex KoncTpykuuu napoBbIX ¥ BOIOTPEHHBIX KOTJIOB U UX 3JIEMEHTOB. 5 0 JI1.1 0
Okcrutyatanus KoTioB /JIex/
Cp KoHcTpykiuu napoBbIX U BOJOTPEUHBIX KOTJIOB M UX 3JIEMEHTOB. 5 14 J2.1J12.2 0
Okcmmyaranus koTios /Cp/
HKP Texymuit kouTpoas /MKP/ 5 4 0

5. COJEPKAHME JUCHUILINHGBI (MOAYJIST)

Paznen 1 KorenpHast yctanoBka cyaHa. [lapornpousBossiias ycTaHOBKa

Tema 1.1 Ha3nauenue koTebHOH ycTaHOBKH, 00mue cBeneHus. Kiaccuukanys u XxapakTepuCTUKH KOTJIOB

Hcropuueckue cBeieHHs 10 IPOMBIIITIEHHOMY UCIIOJIb30BaHUIO SHEPTUU Napa. Y CTPOICTBO U NPUHLUI IEHCTBUS
HWIMHAPHYECKOTO Ta30TPYOHOT0 000pOTHOTO (IIOTIAHACKOT0) KoTia. O01Ie CBeIeH!Us O BCIIOMOTATeNbHBIX KOTEIbHBIX
YCTaHOBKaX, Cy[0Bble MOTPEOUTENN Mapa 1 ropsueil BoJAbl. YNpoIleHHas IPUHIMIHAIbHAs cXeMa BogorpeitHoit KY.
Kiraccnguxanus mapoBsIX KOTIOB [T0 Ha3HAYEHHUIO, HCTOYHHUKY TEIIOTHI, TIIaBHOMY KOHCTPYKTHBHOMY ITPHU3HAKY, IBI)KECHHIO BOJIBI
U TTapoBOITHOM cMecu. OCHOBHBIC XapaKTEPHUCTUKH MAPOBBIX U BOJOTPEHHBIX KOTIIOB.

Tema 1.2 YCTpoHCTBO M MPUHIMI ACWCTBHSI BOXOTPYOHOTO TAPOBOr0 KOTJIA U YCTAHOBKH

PaccmoTpenue cxembl BOJOTPYOHOTIO MapOBOTo KOTIIA, TPOU3BOIAILETO NEPETPETHINA Map ¢ SIKOHOMAN3POM U
BO3J[yXOIIOJIOrPEBATEIEM COBMECTHO C OOCITYKHBAIOIIMMHE €T0 CHCTeMaMH. PaccMoTperre GpyHKITMOHANEHOH CXeMBI KOTEIIbHON
YCTaHOBKHU C aBTOHOMHBIM KOTJIOM JIJISl TETJIOCHAOKEHUS U YTMIIN3AIMOHHBIM KOTIIOM IS SJIEKTPOCHA0XKEHHS C OCHOBHBIMU
MapOBBIMH U BOJASHBIMU TPYOOIIPOBOJAMH.

Temal.3 ITaponpousBosIKie yCTAaHOBKH

[IpuHIMD NeHCTBHSA HCIAPUTEIBHBIX YCTAHOBOK («TPSI3HBIX» KOHACHCATOB M BOZOOIPECHUTENBHBIX). Y CTPOUCTBO arperara
YTHIIH3aLUOHHOM BOJOOMPECHUTENBHON YCTaHOBKH, OCOOCHHOCTH IKCILTyaTallil YCTAHOBKH.

Paznmen 2 Cxxuranue >KUAKNX TOTUINB B CyAOBBIX KOTJIAX

Tema 2.1 XapakTepUCTHKHU KUIKUX TOILIHB

DeMeHTapHBIN COCTaB TOILIMBA IO pabouei 1 roproyeil Macce. Beicinast 1 HU3IIAS TEIUIOTa CTOPAHUS TOIUIMBA U METOJBI UX
orpezeeH s . BUIBI KOTETBHBIX TOIUTUB. XapaKTEPUCTHUKH KHUIKUX TOIUTHUB (BI3KOCTh, INIOTHOCTH, TEMIIEpaTypa 3acThIBaHN,
TemIepaTypa Benblmkn). [ToHsTHS, IpHOOPH! M METOIBI onpeaencHus. [1oorpeB TSHKEeIoro TOIINBA CYIOBOH KOTEIBHOM
YCTaHOBKHU.

Tewma 2.2 MatepuanbHblii 6anaHC npoiecca ropeHus

Peaxuiyt ropeHMs TOPIOYHX 3JIEMEHTOB TOIUTHBA. TeopeTHuecKoe 1 ISHCTBUTEIFHOE KOJTMYECTBO BO3/TyXa, HEOOXOAUMOE IS
cxuranus Tormmsa. Onpenenenue ko3 dunrenTa n30bITKa BO3AyXa ¢ UCIIOJIB30BaHUEM ra30aHanu3aTopos. O0bEM NpOIyKTOB
cropanus. JluarpaMma «3HTalbIUsA NPOAYKTOB CTOPAaHHs — TEMIIEpaTypay.

Tewma 2.3 Torno4Hble YCTPOMCTBA U TPOIIECCHI

IIponecc akTuBanuu U €ro pe3ynpTaTbl. Cxema IUKIIa LEeNHONW pa3BEeTBICHHON peakuy ropeHus soaopoa. [lonarue TonouHoro
ycTpoiicTBa. ArperaTupoBaHHbIE TOMOYHbIE ycTporicTBa. Kiaccuduxanus ¢popecynok. Konerpykuuu gpopecynok. Opranuzanus
TOIMOYHOTO IpoLecca.

Tema 2.4 TerutoBoit 6anaHc KoTia

YpaBHEHHE TEIUIOBOro OanaHca B aOCOTIOTHOM M OTHOCHTENbHOM BHJE. [lonBeneHHas TemnoTa. [loTepu TEmIOTH ¢ YXOISIIMHU
ra3aMy, OT XUMUYECKON HEMOIHOTHI CTOPaHMs M B OKPYXKAIOIIyI0 CPEey U X 3aBUCUMOCTb OT Harpy3ku. Onpeaenenue KIT/
MIapoOBOTO M BOZOTpeitHOT0 KOTiI0B. OnperneneHue ko3¢ GHINeHTa HCTIOIH30BaHNS TEIUIOTH BEITYCKHBIX Ta30B B YTHIM3AMOHHBIX
KOTJaX.

Paznen 3 TemmooOMeH B KOTIax
Tema 3.1 OCHOBHBIE IOHATHSA O TIPOIeccax TeIIooOMeHa B KoTie. TermrooOMeH B Torke

JlyueBocIiprHUMAIOLIE 1 KOHBEKTHBHBIC TIOBEPXHOCTH HarpeBa. CyMMapHas TeIIoTa, HOITydeHHas BOLOH 4epe3 3TH MOBEPXHOCTH.

OcnaGneHue Ty4a Ca)KUCTBIMHU YaCTHLAMU M TPEXaTOMHBIMU razamu. [ToHATHE TONMUHBI H3Ty4aromiero cios. Temnosoe
HaIpsDKCHHE TOMOYHOT0 00BeMa M pa3Mepsl TONKHU. TerioBas MOITHOCTE JIy9eBOCTIPHHUMAIOIINX IIOBEPXHOCTEH. DHTANBINS B
annabatHoH Tonke. OnpeneneHne 6e3pa3sMepHON TeMIepaTyphl Ha BBIXOJIC U3 TONKH. [IOHATHE CTEIIeHHN YKPaHUPOBAHUS TOIIKH.
Tema 3.2 TenmmooOMeH B Iydke mapooOpasyromux Tpyo

Omnpenenenune yucna Tpy6 B pany. XKusoe ceuenue Juis mpoxoa ra3zoB. CpeaHss CKOpPOCTb Ia30B B Mydke. TermnoBas MOIIHOCTh
KOHBEKTHUBHBIX IIOBEPXHOCTEH. DHTaNbIIM Ia30B HA BBIXOJE U3 IIyuka. [IoBEpXHOCTh HarpeBa NPUTONOYHOrO Iydka. Yucio psos
TpyO. I'paduku 3aBHCUMOCTH XapaKTEPUCTUK BOAOTPYOHOTO BCIIOMOTATEIFHOTO KOTIA OT HATPY3KH.

Tema 3.3 Tennonepenaya B MOBEPXHOCTSX HarpeBa YTUIIN3AILMOHHBIX KOTIIOB

Pacuernsnif pexxuM. OcOOCHHOCTH TEIUIOBOTO PacyueTa YTHIIN3AIMOHHBIX KOTJIOB CHCTEM OOBIYHOH yTHIIH3AIIIH.

Paznen 4 BogHblil pexuM U BOJIOTIOATOTOBKA
Tema 4.1 Ilokazarenu kauecTBa Bojsl. JlokoTiioBas 00paboTka




OCHOBHBIE HOHBI CONH B BoJie. KecTKocTh U colleHOCTh BoAbl. Lllenounoe, dpocdarHoe u HUTpaTHOE uncio. TpeboBaHus K
nuTarenbHON Boge. OuncTtka oT HedrenpoaykToB. CHIKEHHE 00LIeH KEeCTKOCTH. XUMHUYecKas 1 TepMHYecKas JAeadpanusl.
VYerpoiicTBo geaspaTopa.

Tema 4.2 Hakwure- u nmamoo6pasoBanue. Boasrit pexnm

CrnabopacTBOpHMbIE COEJUHEHHUS B KOTIOBOH BOJE U UX BBIMACHUE B BUJIE HAKUITH WK [IIIaMa. BBOIMMbIE XUMHYECKUE PEareHThL.
®ocharHo-HUTPATHBIH pesKUM 00pabOTKH. BepXHss 1 HIDKHSS MPOIyBKa.

Tema 4.3 3arpsa3HeHue napa ¥ METO/bI IOJIy4EHUSI YUCTOTO Mapa

Harpy3ska 3epkana ucnapenust. MexaHH3M yHOCA ITapoM BJIard. 3aBUCHMOCTb BIIQXKHOCTH Tapa OT BBICOTHI IIAPOBOTO MIPOCTPAHCTBA
U Harpy3KkH KoTia. BHyTpHKONIEKTOpPHbIE CeapalluOHHbIE YCTPOICTBaA.

Paznen 5 I'azonuHaMudeckue npoueccsl B koTinax. Lupkymsanus

Tema 5.1 'a3oanHaMHIUECKHE TPOIIECCH B KOTIAX

CornpoTuBiieHHEe BO3AYIIIHO-Ta30BOT0 TPAKTA U CaMOTsra. XapakTepHCTUKa BO3YIIIHO- ra30BOr0 TpakTa. PacueTHbIe mapameTpsl
BEHTWJIATOpA. PerynupoBanue moaayn Bo3ryxa.

Tema 5.2 [Iponecc ecTecCTBEHHON MUPKYISLINN B KOTJIAX

OCHOBBI TEOPHH €CTECTBEHHON IUPKYISALNU. Hale:KHOCTh €CTeCTBEHHOM UPKYIISILIMH.

Paznien 6 KoHcTpyKIuy mapoBbIX U BOJOTPEHHBIXKOTIIOB U UX JIEMEHTOB. DKCIUTyaTalus KOTJIOB

Tema 6.1 BogoTpyOHBIE CYyOBBIE KOTIOM

I'maBHBIE KOTIIBI C MapoNeperpeBaTeneM, pacoNoKEHHBIM MEXKy KOHBEKTHBHBIMH ITy4KaMHU M 32 KOHBEKTUBHBIM ITy4KOM, @ TaKKe
I'TIK ¢ nomHOCTBIO SKpaHNPOBAHHOM TONKOH. BeromMoraTensHEIe KOTIIB 6€3 XBOCTOBBIX M C XBOCTOBBIMH ITOBEPXHOCTSIMH HarpeBa,
6e3 mapomneperpeBarelis U ¢ HaporeperpeBaTesieM.

Tema 6.2 OraeTpyOHbBIC U OTHETPYOHO-BOJAOTPYOHBIE CYIOBBIC KOTIIBI

OrHeTpyOHBIH TOPH30HTAIBHBIH 000OPOTHEII W BepTHKAIBHBIC KOTIIEL. OrHETpyOHO-BOAOTPYOHBIE KOTIEI C Pa3INIHBIM
UCTIOJIHEHUEM IIyYKOB.

Tema 6.3 YTunu3aluoHHble 1 KOMOMHUPOBAHHbIE CYIOBbIE KOTIIBI

VY THUIM3aMOHHbIE KOTIIbI C €CTECTBEHHON HUPKYISIIUEH. Y THIM3aIllMOHHbIE BOJOTPYOHBIE KOTIIBI OOBIYHON yTHIN3ALUH C
NPUHYIUTEIFHOM UPKYIAHEH ¢ THIHHAPUIECKoi GopMoii Koxkyxa M IOAKIIIOUSHHE K HIM cellapaTopa mapa. Y CTpoHCTBO
cenapaTopos napa. Kotis! ¢ rimybokoit yrunuzanuei Temnotsl. [IpuHImnuansaas cxema u o0muil BUa KOTiIa HUIHHIPUIECKON
KOMIIOHOBKH ¢ naponeperpeareneM. KoMOMHIPOBaHHbIE BEPTHKAIBHBINH OTHETPYOHBIN U OrHETPYOHO-BOAOTPYOHBIH KOTibI. KoTesn
HWHCHHEPATOP.

Tema 6.4 Boporpelinble aBTOHOMHBIE U YTHIN3ALlMOHHBIE KOTJIBL U YCTAHOBKU. T€pMOMACIISIHHBIE KOTJIbI

ABTOHOMHBIH BOJOTPEHHBII ra30TpyOHBIN 0OOPOTHBIM KOTEN. Y THIM3alMOHHbBIE BOJOTPEHHbIE ra30TPyOHbIE KOTIbI ¢ BHELITHUM U
BHYTPEHHHM OOBOJIHBIM KaHaioM. CocTaB ¥ IPUHIUIT pabOTHI BOJOTPEHHOI KOTeNbHOH ycTaHOBKU. OLeHKa 1 001acTh
IPUMEHEHUS OPraHUYECKOT0 TEIUIOHOCUTENS. TepMoMacsiHHbIN aBTOHOMHBIN KOTE.

Tema 6.5 KorensHas apmarypa. Matepuanbsl KOTIOB. DKCIUTyaTallys KOTIOB

HasnadeHue 1 ycTpoiicTBO CTONMOPHOrO KianaHa, BOJOYKa3aTes, IUTaTeIbHOr0 KJanaHa, ITTaBHOT0 U UMITYJIBCHOTO
MpeTOXPAaHNUTENBHBIX KIIaraHoB. Pacrionoskenne apMaTypsl mapoBoro Kotia. TpeGoBaHMS K cTallsIM, HCIOIB3YeMBIM B KOTJIaX, U
npuMeHsieMble cTainy. OTHEYIOpHbIE U TEIUIOU30/SILIMOHHBIE MaTEpHUaIbL.

IlocnenoBarenbHOCTH Onepayii Ipu MOArOTOBKE CYJOBBIX MTAPOBBIX KOTJIOB K JelcTBUIO. BBOA B [ieiicTBHE U TEXHUKA
6e30MacHOCTH IPH PACTONKE U IoxbeMe mapa. TexHuka o0CITyKMBaHUs ITAPOBBIX KOTJIOB B ICHCTBUM: KOHTPOIUPYEMbIE
TapaMeTpHl, Mo IepKaHIe YPOBHS BOIBI B KOTJIE, KOHTPOJI pabOTHI MIMTATEIFHOM M TOIUIMBHOM CHCTEM, JIPYTHe OTEPaIliH.
TexHuKa BBIBOJ KOTJIA U3 ACHCTBUS MPU HOPMANIBHBIX PEXKUMAX PAOOTHI, «KMOKPOE» H «CyX0e» XpaHeHHE. ABapHUIHBIE PEKUMBI
paboThl. YIIycK BOABL: NPU3HAKHU, JEHCTBUE OOCTYKUBAIOIETro NepcoHana. [I[puunHbl M0XkapoB B ra30X0/laX aBTOHOMHBIX U
YTHIM3aIHOHHBIX KOTJIOB M ACHCTBUS IPH UX BOSHUKHOBEHUH. OCOOCHHOCTH 00CITY)KHBaHHS YTHIIN3aIHOHHBIX KOTJIOB. TexXHHUKa
6€301acHOCTH NPH 3KCILTyaTaI[H KOTJIOB.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BUIOB OLICHOYHbIX CPEACTB

Ort4eTsl 0 1a60paTOPHBIM paboTaM
Bonpocs! k 3x3aMeny

6.2. Tembl NHCBMEHHBIX padoT

6.3. KoHTpoJIbHBIC BONIPOCHI H 32/IaHUSA

. CynoBsle oTpebuTeny mapa

. Kinaccuduxaryst mapoBsIX KOTIOB

. XapaKTepUCTUKHU KOTIIOB

. Tormmeo CIIK. Tpeboanwms x Tormmsy CIIK

. Touso CIIK. Cocras Tomnusa. Maccsl Tormsa

. OcHOBBI TeOpUU ropeHus TorMBa. CKOPOCTb TOPEHUS U (HAKTOPHI €€ ONPENeIIIONIIe
. MatepuanbHbIil 6anaHc Mpoliecca TOpeHus. DHTANbIHS HPOJYKTOB CTOPaHUs TOIUINBA
. Ilpn3Haky Ka4ecTBEHHOTO TOPEHHS TOTUIHBA

. OCHOBHBIC MTOJ0XKEHHSI TEOPHHU TOIIOYHBIX MpolieccoB. Tpebosanus k Tonkam CIIK

0. Tennosoii 6ananc CITIK
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11. YpaBHeHue TemoBoro 6ananca

12. TenioBble MOTEPH U CIIOCOOBI MX YMEHBILICHHS

13. KIIJI xotna

14. ®opcyrku CIIK

15. Koappunument nonesnoro aeiicteust CIIK mo npssMomy u 06paTHOMY TEIJIOBOMY OajlaHCy

16. [IpuHun paboThl OTHETPYOHBIX KOTJIOB

17. BogoTpyOHBIE CymOBBIE TAPOBBIE KOTIHI, 00JIaCTh MPUMEHEHHS, TOCTOMHCTBA H 0COOCHHOCTH
KOMITOHOBKHU

18. MeToauka pacuera Teruiooomena B tonke CITK

19. KoadpummenT 3arpsi3HEHHS TOBEpXHOCTEH

20. CynoBsle apoBbIe KOTIIBI C IPUHYAUTEIBHON MUPKyIsAnueil. OcOOeHHOCTH KOHCTPYKIUH U 00IacTh
NpUMEHEHUS

21. HapexHoctb ectecTBeHHOM nupKyssiuu CITK

22. OCHOBHBIC YpaBHEHUS UL pacdeTa KOHBEKTHBHOTO TermooomeHa B CITK

23. OCHOBBI TEOPUH TOPEHUS

24. «lllaxTHBIE» Cy1OBBIE MapOBble KOTIBL. OCOOEHHOCTH KOHCTPYKIIUT

25. Asponunamuyeckuii pacuer CIIK

26. Conpotusnenue cetd. Cmotsra CIIK u VIIK

27. Cioco0bl peryaupoBaHus MOJauu BO3yXa

28. OCHOBBI TEOPUH ECTECTBEHHON LUPKYAALUH. KpuTepun HaeKHOCTH €CTECTBEHHOMN HUPKYIALMN
29. Ouenka HagexHocTy nupkyasuuy CIIK. [IpuunHbl, BEI3BIBAIOIIUE 3aCTOW U OIPOKUIBIBAHUE LUPKYIIALUH
30. OCHOBBI TEOPHH ECTECTBEHHOMN NUPKYIAUH. [IpeensHas KpaTHOCTD UPKYISAINT

31. YTunn3anuoHHbIE KOTIIBI C IPUHYUTEIbHON NUPKYIIAHEH, MX XapaKTePHUCTHKU U 00J1acTh NPUMEHEHUS
32. Omops!I CyJOBBIX TAPOBBIX KOTIIOB. KoHCTpyKITHS M padoTa

33. OcHOBHBIC MTOJI0KEHHUS TEOPHH €CTECTBEHHOH MupKymsaun. KpatHocTs nupkysnun. CKopocTs
LUPKYISIUUK. JIBHKYLIUI HAallop M MOJE€3HbIA HANlOp IUPKYJIALUU

34. KoMOWHHPOBaHHBIE KOTJIBI

35. Apmarypa CIIK, koHcTpyKIus, padota u pazmenienne Ha CITK

36. Obmyposka CIIK. Yxon 3a KUpITHYHOI KIa Ko

37. KonextusHslii Ternooomen B CITK

38. JIyaucterit Terumooomen B CITK

39. Pacuet Ha mpouyHOCTh 351eMeHTOB CIIK

40. Marepuansl, IpUMeHsieMble B KOTJIOCTPOSHUH. MeTasl IOBEPXHOCTEeH HarpeBa, KOIIEKTOPOB U apMaTyphl

6.4. Meronmueckue MaTepuaJibl, ONpeae/sonue npoueaypbl OHeHuBaHUuA

IIpu 3ammre 1a60paTOPHBIX pabOT oOyyaromemMycs 3aaeTcsi TPH BOIpoca 1o Teme paboTel. B cirydae oTBeTa Ha mocTaBieHHbIE
BOIPOCHI paboTa cuuTaeTcs 3alMIneHHO. [Ipn oTBeTe Ha ABa BOIIpOCa M MOJIHOM OTCYTCTBHH OTBETa HA TPETHH, HIIM HETIOTHOM
OTBETE, Ha BCE TPH BOIIPOCca TabopaTopHas paboTa CUMTAETCS HE 3aIl[HIICHHON.

OK3aMeH N0 JUCHUIIIMHE COJAEPKUT BOIMPOCH! HAIIPABICHHBIE HA OLIEHKY 3HAaHUH, yMEHUI U HaBBIKOB, XapaKTEPU3YIOILUX JTalbl
(hopMHpOBaHI KOMIIETEHINH. DK3aMECHAIIMOHHBII OMIIET CONEP)KUT YEeTHIPE BOIPOCA, OXBATHIBAIOIINX OCHOBHBIC IOHSTHS,
U3ydaeMble B JUCIUILINHE.

OK3aMeH NPOBOJUTCS B MUCHMEHHOM BHUJIE.

OueHKa 3a 3K3aMEH BBICTABILSIETCS. B COOTBETCTBUH C IPHBEICHHBIMU HIDKE TPEOOBAHUAMU.

2 (HEeyIOBIETBOPHUTEIHHO) - BRICTABIIACTCS 00yJAIOIMIEMyCsl, €CJIH XOTSI ObI OTHO W3 33JaHIH He BBITIOJIHEHO WITH BEIITOJHEHO HE B
MOJHOM 00beMe W/WUIIN OAUH WM HECKOJIBKO OTBETOB UMEIOT OIIMOKH B COAEPKAHUY U/UIH BBIBOAAX, KOTOPBIE IIPHBENIHN K
3HAUYNUTEIbHOMY HUCKa)KEHHIO HTOTOBOTO pe3yabTaTal (YIOBIETBOPUTEIBHO) — BEICTABISIETCS 00yJaroeMycsl, ECIIM BCe 3aaHUs
BBITIOJTHEHBI B COOTBETCTBHH C TPEOOBAHMSIMH SK3aMEHAIIMOHHOTO OMJIeTa, B ITOJHOM 00BeMe, OTHAKO OAWH WIIH HECKOIBKO
OTBETOB UMEIOT OIIMOKH B COACPKAHUY U/UIH BBIBOAAX, KOTOPHIEC MOBJICKIN HE3HAUYNTEIFHOE NCKAKEHNE UTOTOBOTO PE3yNIbTaTa.
4 (XOpoI110) — BEICTaBIsIETCA 00Y4aIOLIEMYCsl, €CIIM BCE 3aJaHHs BBIIIOJHEHBI B COOTBETCTBUU C TPEOOBAaHUAMH 3K3aMEHAIIHOHHOTO
Ouiera, B OJTHOM 00BbEMe, OJJHAKO OJIMH MJIM HECKOJIBKO OTBETOB MMEIOT OIIMOKH B COAEPKAHUU W/MIIM BEIBOJAX, HE BIUSIOLINE
(nmm ca®o BIUSIONTNE) HAa HTOTOBBIA PE3yIbTAT.

5 (oTIMYHO) — BBICTABISAETCS 00YJAIOIIEMYCs, €CIIH BCE 3a1aHMs BBITIOJIHEHBI B COOTBETCTBHHU C TPEOOBaHUAMH YK3aMEHALMOHHOTO
OueTa, B OJIHOM 00beMe U 0€3 OINOOoK.

B cimydasx, eci CTYICHT JaeT He IOJHbIC H/WIH He pa3BepHYTHIE OTBETHI HA BOIIPOCHI OHMJIETA HIIH JK€ OTBETHI COJepPIKaT
OIMMOOYHBIE CBEICHHS M BBIBOJIBI, IPETIO1aBATEIIb BIIPABE 33aBaTh JOMOIHUTEIBHBIE BOIPOCH], HAIPABICHHEBIC HA yTOYHCHUE
YPOBHsI 3HaHHMM, yMEHUI U HABBIKOB CTYJI€HTA B PAMKaX OCBOEHUS KOMIIETEHLIUI 1O JaHHON AUCLUIUIMHE.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas IuTEPaTYpa

ABTOpLI, COCTaBUTECIIN | 3armaBue | I/I3,£[aT€J'ILCTBO, rona




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI1.1 |PYPuPSCH B. P. PYCrPrPsPICPu PePsC,PuP»CHPSCPu P PiP° PpP
CBPsPICHPSPEP PIPSPrCIIC%0PEPL CICI'C,PPPSPSPIPePe: PrPEPIPsCI'C, PsPe:
PrCrCBHCI™ PyPuPeCTPEPNe P P“PJ PEP). P°PrPy.
PP.
PiPuPIPuP»CHCI PePsP
iPs, 2011
7.1.2. JlonojiHuTEIBHAS JIUTEPATypa
ABTOpBI, COCTaBUTENIN 3aryiaBue WznarenscTBo, rOA
JI2.1 | Xapun Bnagumup CyZIoBbIC MallIMHBI, YCTAHOBKHU, YCTPOHCTBA U CUCTEMBI: YYCOHUK JIJIS Mocksa: TpauncJlur [u
MurpodaHoBHY, BBICIII. MOP. y4e0. 3aBeieHui Ip.], 2010
3anbko Oner
Huxonaesuu, JI¢kun
Bopuc I'puropresuy,
ITucknoB Bukrop
Tumodeesny, Xapux
Bragumup
MurpodanoBuy
JI2.2 |Enun B. U, CynoBble KOTENbHBIE YCTAHOBKH: YIEOHNK Mocksa: Tpancnopr, 1993
Henucenxo H. 1.,
Kocteues 1. U.
7.1.3. MeTtoanueckue pa3padoTKu
ABTOpBI, COCTaBUTETU 3arnaBue WznarenscTBO, 01
JI3.1 |Ilymnun Banepuii BszkocTs TOIIMBA M TeMIEpaTypa €ro MoJorpeBa: MeTo/. yKas. 1o Hosocubupck: HI'ABT,
Ilerposuy, Eropos BBITIOJTHEHHIO JIa0.-TIpakT. paboTsl 1o auci. " CynoBbIe KOTEIbHBIC H 2009
I'eopruii JIeoHn0BUY | IapOIPOU3BOISIIUE YCTAHOBKU"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOAY JISI)
Haznauenwue Ob6opynoBanue
YuebHas AyIUTOPHS i | AynutopHas  mocka; Kowmmiekr ydeOHoit wmeGenmm; JlaGopaTopHble yctaHOBKH: HacocHas
MIPOBEICHHS 3aHATHUH | ycTaHOBKa C IIEHTPOOEKHBIM HacocoM, HacocHas yCTaHOBKa C BHUXPEBBIM CaMOBCACHIBAIOLINM

MPaKTUYCCKUX 3aHATUI

HacocoM 1,0 BC-0,9M, BeHTUNSAIIMOHHAS YCTaHOBKA C JIByMS IIEHTPOOEKHBIMH BEHTHJIATOPAMH,
Kanopumerp B-08MA nnsi onpefeneHus TEIUIOTHl CropaHHUsl TOIUIMBa, Buckosumerp tuma BY
(OHrnepa) mig onpeneseHHs BA3KOCTH TommBa, [Ipubop MapreHc-IleHCKoro i ompeneneHus
TeMIIepaTyp BCIBILIKK M BOCIUIAMEHEHMs TOIUMBa, KommnpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KB/I-I'; Maketsl: PymeBas maymkepHas wmamuna, Komnoarperar KOAB 63, T'azorypOunHas
ycraHoBKa, CTeHI BepTONETHOW Tra3oTypOWHHONW ycraHoBKM MO601-b, PymeBas peeuno-
IUTyHXKepHast MamuHa; KOMIUIeKThl y4eOHO-HArmagHbIX mocobuid mo auctumimHam: CynoBoe
BCIIOMOTaTeNbHOE JHepreTnuyeckoe obopynoBanue, CynoBble KOTEJIBHBIE M MapONPOU3BOISIINE
ycraHoBkH, CynoBele TypOOMamuHbEI, TeruloTeXHHKa ¥ Temvlonepenada, [ wapaBinmyeckne u
ITHEBMaTHYECKHIE CHUCTEMBI, T eIIIOTEXHUKA

YuebHas ayJUTOpHs JUTS
HPOBEJCHHUS TEKYIIET0 KOHTPOJIIS
¥ TIPOMEKYTOYHON aTTeCTallH

AynutopHas 1ocka; Kommekt yueGHOII wmebemu; Jlaboparoprele ycraHoBku: HacocHas
YCTAHOBKa C IIEHTPOOEXKHBIM HacocoM, HacocHas ycraHOBKa C BHXPEBBIM CaMOBCACHIBAIOLIMM
HacocoMm 1,0 BC-0,9M, BeHTmiAmMoOHHAs yCTaHOBKA C IBYMS IICHTPOOEKHBIMH BEHTHIISTOPaMH,
Kanopumerp B-08MA s onpeznencHus TEIUIOThI CropaHus ToluluBa, Buckosumerp tuna BY
(Ournepa) nnst ompeneneHus BA3KOCTH ToruBa, Ilpubop Maprenc-Ilenckoro ans ompeaeneHus
TEMIIEpATyp BCIBILIKK M BOCIJIaMEHEHHs TOIIMBa, KommpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KBA-I'; Maxkersl: PyneBas miymkepHas Mmammua, Kotmoarperar KOAB 63, INazorypOmuHas
ycTaHoBKa, CTeHJ BepTONETHOW ra3oTypOuHHONM ycraHoBKH MO601-b, PymeBas peeuno-
IUTyH)KepHass MalnHa; KoMrulekTsl yueOHO-HArmagHbIX mocobuil mo aucuumiauHaM: Cynosoe
BCIIOMOTATENbHOE 3HepreTudeckoe obopymosanne, CynoBble KOTENBHBIE M NApONPOU3BOJSIINE
yctaHoBkH, CynoBele TypOoMamuHbl, TeloTeXHHKa ¥ Temlonepenada, [wapapinmdeckue u
ITHEBMATUYECKHE CUCTEMBI, T eMI0TeXHUKa

YuebOHas ayIUTOPHS IS
MPOBECHUS TPYIOBBIX "
WHIWBUIYaJTbHBIX KOHCYIbTAIHNA

AymuropHas nocka; Kommiekt ydeOHoit MeGenm; JlaGoparopHsle ycraHoBku: HacocHas
YCTaHOBKA C IEHTPOOESKHBIM HacocoM, HacocHas yCTaHOBKa C BHXPEBBIM CaMOBCACHIBAIOIINM
HacocoMm 1,0 BC-0,9M, BeHTmiAIMoHHAs yCTaHOBKA C ABYMsS IICHTPOOEKHBIMU BEHTHIISTOPAMH,
Kanopumerp B-08MA 1ns ompeaeneHusi TEIUIOTHI CTOpaHHs TOIUIMBa, Buckosumerp tuma BY
(OHrnepa) Ui ompeneNeHUs BSI3KOCTH TomumBa, [Ipubop Maptenc-Ilenckoro mis ompeneneHns
TeMITepaTyp BCIBIIIKK M BOCIDIAMEHEHHS TOIUIMBa, KoMmIpeccopHast yCTaHOBKa ¢ KOMIIPECCOPOM
KBA-I'; Maxketsl: PyneBas miymxkepHas Mamuaa, Kormoarperar KOAB 63, I'azorypOunHas
ycraHoBka, CTeHJ BepToJieTHOW Ta30TypOMHHON yctaHoBkum M601-b, PyneBas peeuno-
IUTyH)KepHass MaimnuHa; KoMIUTeKTsl ydeOHO-HarIAOHBIX mocoOmit mo muctumimHaM: CymoBoe
BCIIOMOTATEIbHOE 3HepreTudeckoe obopymosaHue, CymoBble KOTEIBHBIE M ITapONPOU3BOAAIINE
yctaHoBKH, CynoBele TypOoMamuHbl, TemnoTexHHKa M Temonepenada, [uapaBauyeckue u
ITHEBMATUYECKHE CUCTEMBI, T EMIOTEXHUKA




JlabopaTopust

CynoBbIxX

AynutopHas nocka; Kommmext yueGHOII wmebemu; Jlaboparoprbele ycraHoBku: HacocHas

9HEPreTMYeCKHX  YCTaHOBOK - [ yCTAaHOBKA C LIEHTPOOEKHBIM HacocoM, HacocHas ycTaHOBKa ¢ BHUXPEBBIM CaMOBCACHIBAIOIINM

y4aeOHas ayIoUuTOpHs s | HacocoMm 1,0 BC-0,9M, BeHTHISIMOHHAS YCTAaHOBKA C ABYMS IIEHTPOOEKHBIMH BEHTHIIATOPAMH,

IIPOBEACHUS nabopartopasix | Kamopumerp B-0SMA mist ompeneneHuss TEIIOTH CTOpPAaHUS TOIUIMBA, Buckosumerp tuma BY

3aHATHH (Ournepa) nnst ompeneneHus BA3KOCTH TomuBa, IIpubop Maprenc-Ilenckoro ans ompeaeneHus
TEMIIEpATyp BCHBIIIKK M BOCIJIaMEHEHHs TOIIMBa, KommpeccopHas ycTaHOBKa ¢ KOMIIPECCOPOM
KBZA-I'; Maxkersl: PyneBas miymkepHas Mmammua, Kotmoarperar KOAB 63, INazorypOmuHas
ycTaHoBKa, CTeHJ BepTONETHOW ra3oTypOuHHONM ycraHoBKH MO601-b, PymeBas peeuno-
IUTyH>KepHass MalnHa; KoMrulekTsl ydeOHO-HarmagHbIX mocobuil mo aucuumiauHaM: Cynosoe
BCIIOMOTaTENbHOE BHepreTudeckoe obopymosanne, CynoBble KOTENBHBIE M NApONPOU3BOJIINE
ycraHoBkH, CynoBele TypOoMamuHbl, TemmoTexHHKa ¥ Temlonepenada, [wapasnmdeckue u
ITHEBMATUYECKHE CUCTEMBI, TeMIoTeXHUKa

YuebHas ayIUTOpHs quist | AynuropHast  pocka; Kowmmmekr ydeOHoM MeOenn; JlaGoparopHble ycraHoBku: HacocHas

MPOBEICHUS 3aHATHH | yCTAHOBKA C LEHTPOOSKHBIM HacocoM, HacocHas ycTaHOBKAa C BHXPEBBIM CaMOBCACHIBAIOIIHM

JICKIIMOHHOI'O THIIA

HacocoMm 1,0 BC-0,9M, BeHTuiAoHHas yCTaHOBKA C ABYMsS IICHTPOOEKHBIMU BEHTHISTOPAMH,
Kanopumerp B-08MA 1ns ompeaeneHusi TEIUIOTHI CTOpaHHs TOIUIMBa, Buckosumerp tuma BY
(OHrnepa) Ui ompezeNeHUs BSI3KOCTH ToIumBa, [Ipubop Maptenc-Ilenckoro mis ompeneneHns
TeMITepaTyp BCIBIIIKK ¥ BOCIDIAMEHEHHS TOIUIMBa, KomIpeccopHast yCTaHOBKa ¢ KOMIIPECCOPOM
KBA-I'; Maxketsl: PyneBas miymxkepHas MamuHa, Kormoarperar KOAB 63, I'azorypOunHas
ycraHoBka, CTeHJ BepToJieTHOW Ta30TypOMHHON yctaHoBkum M601-b, PyneBas peeuno-
IUTyH)KepHass MarnuHa; KoMIUTeKTsl ydeOHO-HarIAOHBIX TmocoOmil mo mucrumimHaM: CymoBoe
BCIIOMOTATEIbHOE 3HepreTudeckoe obopymosaHue, CymoBble KOTEIBHBIE M ITApONPOU3BOAAIINE
ycTaHoBKH, CynoBele TypOoMamuHbl, TemnoTexHHKa M Temlonepenada, [uapaBauuyeckue u
ITHEBMATUYECKHE CUCTEMBI, T EMIOTEXHUKA




