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OO6m1ast TpyaA0EMKOCTh 33ET

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

3.2 | YMeTh:

3.2.1 OCYLLIGCTBJ'IS[TL BLI60p OJIEMCHTOB KOTEJIbHBIX YCTAHOBOK JJI 3aMEHBI B ITPOLECCE SKCIITyaTalluu CY10B TloaroroButh
COO6H.ICHI/IC 110 KOTCJIBHBIM YCTaHOBKaM

3.2.2 | laBaTh pa3BepHYTHII IPaMOTHBII OTBET Ha MOCTABJICHHEIC BOIPOCHI, KACAIOIIHECS KOTEIBHBIX U MapOIIPOH3BOISIINX
YCTaHOBOK
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3.3 | Bragern:

3.3.1 | HaBbikamu BEIOOpa KOTJIOArperaToB MO 3aJaHHBIM TPEOOBAHUSAM

4. CTPYKTYPA JUCOUILIAHBI (MOIY.JI5T)

Bun HaunMeHoBaHMe pa3e10B M TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jlureparypa | IlpIlo
3aHATUSA / Kype AroT
Pasnen | Pasmen 1.
Jlex Kotenbnas ycranoBka cyana. [TaponpousBozsias yctanoBka /JIex/ 5 2 J1.1 0
Cp KorensHas ycranoBka cynHa. [TaponpounsBoasmas ycranoska /Cp/ 5 12 J2.1J12.2 0
Jlex Cxuranue )XUIKUX TOIUTAB B CYJOBBIX KOTIax /JIex/ 5 2 JI1.1 0
JIab OnpezeneHue TEIUIOTHL CTOPAHUS TOILIUBA 5 2 J13.1 0

OrmpeienieHre TEMIIEPATYPBI BCIBIIIKA
Tomnounsle yctpoiictea /J1ab/

Cp Coxuranue )KHJIKUX TOTUTAB B CYJOBBIX KoTiax /Cp/ 5 12 JI2.1J12.2 0




Jlex Temnoobmen B xoTnax /Jlex/ 5 1 JI1.1 0
JIa6 Omnpenenenue pa3MepoB TONKH U JUAMETPOB KOJUIEKTOPOB, IIOCTPOCHHUE 5 2 JI3.2 0
KOMITOHOBOYHOT'0 YepTeka TONKHU (pEeIICHHE 3a/1a4)
/J1ab/
Cp Temnoobmen B xotiax /Cp/ 5 14 JI2.1 J12.2 0
Jlex BonHsIit pexxum 1 Bogomoarotoska /Jlex/ 5 1 JI1.1 0
Cp Boanslit pexxum 1 Bogonoaroroska /Cp/ 5 12 JI2.1J12.2 0
Jlek TazoauHamMuueckue mporecchl B kotnax. [upkymsust /JIex/ 5 0 JIT.1 0
Cp T"azoauHamMuueckue mporecchl B kotaax. [upkymsims /Cp/ 5 12 JI2.1J12.2 0
Jlex KoHcTpyKiuu napoBbIX U BOJOTPEHHBIX KOTJIOB H HX 3JIEMEHTOB. 5 0 JIT.1 0
Okcmryaranns KoTios /JIex/
Cp Koncrpykuuu napoBbIx 1 BOJOTPEHHBIX KOTJIOB U UX 3JIEMEHTOB. 5 14 JI2.1J12.2 0
Okcmyaranus koTios /Cp/
UKP Texymwuit kouTpoas /MKP/ 5 4 0

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen 1 KorenpHast yctanoBka cyqHa. IlaponpousBoasinas ycTaHOBKA

Tema 1.1 Haznauenue KoTenbHOM ycTaHOBKH, oOuue cBeneHus. Kiaccudukanus u xapakTepuCTUKN KOTIOB

Hcropuueckue cBeIeHUs 110 MPOMBILIIIIEHHOMY HUCIIOJIb30BaHUIO SHEPTUH Mapa. Y CTPOWCTBO U MPHUHIIMI JeHCTBHS
MWIMHAPAYECKOTO Ta30TPYOHOT0 000pOTHOTO (MIOTIAHACKOT0) KoTia. OOIIe CBEIEHNUS O BCIIOMOTATEFHBIX KOTEIHHBIX
YCTaHOBKaX, Cy[0OBBIE MOTPEOUTENN Tapa U ropsdeil BoAbl. YIPOIleHHas IPUHIMIHATIbHA cXeMa BogorpeitHoit KY.
Kiaccuguxarys napoBbIx KOTIOB 0 HA3HAYEHUIO, HICTOUYHUKY TEIUIOTHI, ITTABHOMY KOHCTPYKTHBHOMY IIPU3HAKY, JBH)KECHUIO BOZBI
1 TTapoBOJITHOM cMecu. OCHOBHBIE XapaKTEPHUCTHUKH MAPOBBIX U BOJOTPEHHBIX KOTIIOB.

Tema 1.2 YcTpoiicTBO M IPHHITUIT ACHCTBHS BOJOTPYOHOTO MapOBOro KOTJIA M YCTAaHOBKH

PaccmoTpenne cxeMbl BOZOTPYOHOTO ITapOBOT0 KOTIA, IPOU3BOAAIIETO EPErpeThiil map ¢ 3IKOHOMaH3poM U
BO3/IyXOIOJIOTPEBATEIEM COBMECTHO € OOCIYKHBAIOLIMMH €ro cucTeMaMu. PaccmoTpenne QyHKIIMOHAIBHON CXEMbI KOTEIbHOI
YCTaHOBKH C aBTOHOMHBIM KOTJIOM JUTS TeTIOCHAOKEHNS M YTIIN3AIMOHHBIM KOTIIOM IS SJIEKTPOCHA0KEHHS C OCHOBHBIMHA
MapOBBIMH U BOJISHBIMU TPYOOIIPOBOJAMH.

Temal.3 ITaponpousBoasiiue yCTaHOBKU

[MpuHIMT DeHCTBUS NCTIAPUTEIBHBIX YCTAHOBOK («TPSI3HBIX» KOH/IEHCATOB M BOJOOIPECHUTENBHBIX). Y CTPOWCTBO arperara
YTHIM3aHOHHON BOJOOIPECHUTEIBHON YCTAHOBKH, OCOOCHHOCTH IKCILTyaTallil YCTAHOBKH.

Paznen 2 Cixuranue »UIKUX TOIJIMB B CYIOBBIX KOTIAaxX

Tema 2.1 XapaKkTepUCTUKY KUJKUX TOILIUB

OreMeHTapHBIH COCTaB TOIIMBA IO pabouel 1 roprodeil Macce. Beicinas u HU3IIAs TEIUIOTa CTOPAHUS TOIIMBA U METOIBI UX
omnpezeneHus. BHIbl KOTEIbHBIX TOIUIUB. XapaKTEPUCTUKH KUJKUX TOIUIUB (BI3KOCTh, INIOTHOCTh, TEMIIEPATypa 3aCThIBAHNUS,
TeMIrepaTypa BCIbIIIKH). [ToHATHS, IPpHOOPE! M METOBI onpeecHus. [1oorpeB TSHKENoro TOIUINBA CYTOBOH KOTEIBHOM
YCTaHOBKHU.

Tema 2.2 MartepuaibHbIii OajaHc mpolecca rOpeHus

Peakuny ropeHus TOpPIOYNX 3IEMEHTOB TOIUIMBA. TeopeTHIecKoe U JeHCTBUTEIBHOE KOJIMIECTBO BO3/LyXa, HEOOX0IMMOE IS
oxuranus Tormaa. Onpeneneane ko3 dunrerTa n30bITKa BO3AyXa ¢ HCIIOJIB30BaHUEM ra30aHann3aTopoB. OOBEM NPOIYKTOB
cropanus. JluarpaMma «3HTaIbIKs IPOLYKTOB CTOPAaHUs — TEMIIEPATYPa».

Tewma 2.3 Torno4Hble YCTPOMCTBA U TPOIIECCHI

ITponecc akTuBanuK U ero pe3yapTaThl. CxeMa IMKJIa LIEHON pa3BeTBICHHOMN peakuuu ropeHus Bojoposa. IlonsaTie TonouyHoro
yCTpOHCTBa. ArperaTupoBaHHBIC TOIIOYHEIE yeTpoiicTa. Kiraccudukanns gopcynok. Koncrpykuun ¢popcyHok. OpraHu3anus
TOIMOYHOTO Ipolecca.

Tema 2.4 TerutoBoit 6anaHc KoTia

YpaBHeHHE TeIUI0BOro OanaHca B aOCOTIOTHOM M OTHOCHTENBHOM BHJe. [lonBeieHHas TemoTa. [loTepn TEmIOTH ¢ YXOISMIIMHA
ra3aMy, OT XUMUYECKOH HEIIOJIHOTHI CTOPaHMs U B OKPYXKAIOIIYI0 CPEY U UX 3aBHCUMOCTB OT Harpy3ku. Ompenenerue KIT/
HapoBOro M BOJOTPEeHHOro KoTI0B. OnpeneneHne KodpQpUIMeHTa UCIIOJIb30BaHUS TEIUIOTHI BHITYCKHBIX I'a30B B YTHUIIH3AIHOHHBIX
KOTJIax.

Pasznen 3 TemiooOMeH B KOTIax
Tema 3.1 OcHOBHBIE TIOHATHS O MpoLIEccax TEIUI00OMeHa B KoTie. TerooOMeH B TOIKe

Hy‘IeBOCHpI/IHI/IMa}OHII/Ie 1 KOHBCKTHUBHBIC ITIOBEPXHOCTHU HArpeBa. CyMMapHaSI TEIJIOTA, MOJTY4YCHHAA BOIIOI>‘I YCpE3 3TU MMOBCPXHOCTH.

OcnaGeHne Tyda Ca)XKUCTBIMHU YaCTHI[AMU M TPEXaTOMHBIMHE ra3amu. [ToHATHE TONUHEI H3Ty4aromero cios. Temmosoe
HaIlpsDKCHUE TOIIOYHOTO 00beMa M pa3Mepbl TONKH. TeroBast MOIHOCTb JIy4e€BOCIIPHHUMAIOIUX TOBEPXHOCTEH. DHTAIbINS B
annabatHOH Tomke. OnpeneneHre 6e3pa3MepHON TeMIepaTyphl Ha BBIXOJIE U3 TONKH. [I0HATHE CTEIeHN SKpaHUPOBAHUS TOITKH.
Tema 3.2 Termroo6MeH B ITydKe NapooOpa3yroIx Tpyo

Omnpenenenue uncia Tpyod B psy. Kusoe ceuenue uist mpoxosa razoB. CpenHsisi CKOPOCTb Ta30B B ITydke. TerioBas MOIIHOCTh
KOHBEKTHBHBIX TOBEPXHOCTEH. DHTAIIBIINS T'a30B HA BBIXOJE U3 My4Ka. [[oBepXHOCTh HarpeBa MPUTOIIOYHOrO IMy4ka. Yucio psanos
TpyO. I'padmky 3aBHCHMOCTH XapaKTEPUCTHK BOJAOTPYOHOTO BCIIOMOTATEIFHOTO KOTJIA OT HATPY3KH.

Tema 3.3 Temnonepenada B MOBEPXHOCTSIX HAarpeBa YTMIN3AIMOHHBIX KOTJIOB

PacuertHblii peskuM. OcOOEHHOCTH TEIIOBOTO pacyeTa YTHIM3AlMOHHBIX KOTJIOB CUCTEM OOBIYHOI yTHIIN3aLIH.




Paznen 4 BoaHblil peskuM U BOJOMOTOTOBKA

Tewma 4.1 ITokazarenu kauecTBa Bojbl. JlokoTiIOBas 00paboTka

OCHOBHBIE HOHBI CONH B BoZie. JKeCTKOCTh 1 cosleHOCTh Boabl. 1l{enmounoe, dpocdarHoe n HUTpaTHOE gHcio. TpeboBaHus K
nuTaTenbHoU Bose. Ounctka oT Hedrenpoxaykros. CHIDKEHHE 00mIel )KeCTKOCTH. XUMHYIECKasi 1 TePMUUECKas Aeadpariis.
VYerpoiicTBo neaspaTopa.

Tema 4.2 Hakune- u nuiamoo0Opa3zoBanue. BoaHblil pesxum

CrabopacTBOpHMBIE COCMHEHHMS B KOTIIOBOI BOJIE M WX BBINIAJICHNE B BUJC HAKHUITH WM [INIaMa. BBOMMEbIE XUMHYIECKHE PEareHTHI.
DochaTHO-HUTPATHBINA pexkuM 00paboTkH. BepXHssa 1 HIDKHSA IPOIYBKa.

Tema 4.3 3arps3Henue napa 1 METO/bl IIOJIYYEHUsI YUCTOrO Mapa

Harpyska 3epkaia ncrmapeHus. MexaHn3M yHOCa ITapoM BIIard. 3aBHCHMOCTB BIQKHOCTH TTapa OT BEICOTHI TAPOBOTO POCTPAHCTBA
U Harpy3KH KOTiIa. BHyTPHKOIIEKTOPHBIE CeMapanuoHHbIe YCTPOHCTBRA.

Paznen 5 I'azonnHaMudeckue npoueccel B Komnax. Liupkymsanus

Tema 5.1 N'a3oaMHaAMHIUECKHE IPOLIECCH] B KOTIIAX

ComnpoTuBIeHHE BO3AYIIHO-Ta30BOT0 TPAKTA M CAMOTSATA. XapaKTePUCTHUKA BO3AYIIHO- Fa30BOr0 TpakTa. PacueTHble mapaMeTpsl
BEHTUJIAITOpA. PeryaupoBanue nogauu Bo3ayxa.

Tema 5.2 [Ipouecc ecTecTBeHHOM HUPKYISAINH B KOTJIAX

OCHOBBI TEOPUU €CTECTBEHHOM LUPKYIAnul. HaneKHOCTb €CTeCTBEHHON LIUPKYIIALIUY.

Paznen 6 KoHcTpykiuy napoBbIX H BOZOTPEHHBIXKOTIIOB U UX 3JIEMEHTOB. DKCIITyaTalUsl KOTI0B

Tema 6.1 BomoTpyOHBIE CyJOBBIE KOTIIOM

I'maBHBIE KOTIIBI C HapoIeperpeBaTeNieM, PacloI0KeHHBIM MeX/Ty KOHBEKTHBHBIMH ITyYKaMH U 32 KOHBEKTUBHBIM ITyUKOM, a TakxkKe
I'TIK ¢ momHOCTBIO 3KpaHUPOBAaHHON TONKOI. BenomoraTenbHble KOTIBI 0€3 XBOCTOBBIX M C XBOCTOBBIMU ITOBEPXHOCTSIMU HArpeBa,
6e3 mapomneperpeBarelis U ¢ MaponeperpeBaTeeM.

Tema 6.2 OrueTpyOHBIE 1 OTHETPYOHO-BOAOTPYOHBIE CYIOBBIE KOTJIBI

OrHeTpyOHBII TOPU30HTAIBHBIN 000POTHBIN M BEPTUKAIbHBIE KOTIBI. OrHETPYOHO-BOAOTPYOHBIE KOTJIBI C Pa3IMYHBIM
UCIIOJTHEHHEM ITy4KOB.

Tema 6.3 YTunn3anuoHHEIE 1 KOMOWHUPOBAHHBIE CYTOBBIE KOTIIEI

Y TUIM3aIOHHBIE KOTIIBI C €CTECTBCHHON NUPKYISIUCH. Y THIN3AI[OHHBIE BOXOTPYOHbIE KOTJIBI OOBIYHOM YTHIIH3ALUH C
NPHHYIUTEILHON LUPKYISIUEH ¢ HMITHHAPUYECKOH popMOii KOXXyXa U MOAKIIOYEHHE K HUM ceraparopa rnapa. Y CTpoicTBO
cerapaTopoB napa. KoTisl ¢ rirybokoit yrrmm3annei TeruoTsl. [IpuHImmansaas cxema u o0l BUI KOTIIA IAITHHIPUICCKON
KOMITOHOBKH € TaponeperpesareneM. KoMOMHIpOBaHHbBIE BEPTUKAIBHBIH OTHETPYOHBIH U OTHETPYOHO-BOIOTPYOHBIH KOTIBL. KoTten
UHCUHEPATOP.

Tema 6.4 BonorpeiiHbie aBTOHOMHBIE M yTHIM3aL[IOHHBIE KOTJIBI M YCTAHOBKH. TepMOMAaCIIsIHHBIE KOTIIBI

ABTOHOMHBIH BOIOTPEHHBIN ra30TPyOHBIH 000POTHBIA KOTEN. Y THIN3AIIMOHHBIC BOJOTPEHHBIC ra30TPYOHBIE KOTIIBI C BHEITHIM H
BHYTpPEHHHUM 00BOJHBIM KaHa1oM. COCTaB M MPUHIUI PabOTHI BOJOTPEeHHOIT KOTeNbHOH ycTaHOBKU. OIieHKa U 0071acTh
MPUMEHEHUS OPraHMYECKOro TeIUIOHOCUTENsL. TepMoMacsIHHBII aBTOHOMHBII KOTE.

Tema 6.5 Kotenbnast apmarypa. MaTtepuaibsl KOTJIOB. DKCIUTyaTalus KOTJIOB

Ha3snadeHue 1 ycTpOHCTBO CTONOPHOTO KJIallaHa, BOJOYKA3aTeNs, MNTATeIbHOTO KIIallaHa, TTIaBHOTO M MMITYJIECHOTO
Ipe0XPaHUTEIbHBIX KIIanaHoB. PacrionoskeHne apMaTypsl mapoBoro kotia. TpeGoBaHUs K CTallsIM, HCIONb3yeMbIM B KOTJIAX, U
npuMeHsieMble ctani. OTHeymOpHbIE U TEIUIOU3O0IISALMOHHBIE MATEPUAIIBL.

TTocnenoBarenbHOCTH ONEpalyii P MOATOTOBKE CYJOBBIX MApPOBBIX KOTJIOB K JAeUCTBUIO. BBO/ B JeiicTBHE U TEXHUKA
6e30MmacHOCTH IIPU PacTOIKE U MOABeMe napa. TexHuka 00CIyKUBaHUS TAPOBIX KOTIOB B IEHCTBUH: KOHTPOIHPYEMBIE
napaMeTphl, MoJiepKaHie YPOBHs BOJBI B KOTJIE, KOHTPOJIb pabOThI MUTATENBLHO U TOIUIMBHOM CHCTEM, IPyrHe ONepalyH.
TexHnKa BBIBOJ KOTJIA U3 ACHCTBUS PH HOPMAIBHBIX PEXKUMAX PaOOTHI, «KMOKPOE» H «CYX0e» XpaHeHHe. ABapHIHBIC PEKUMBI
paboTHI. YIIyCK BOABL: IPU3HAKHU, JEHCTBHE 0OCITYKHBAIOMIETO NTepcoHaa. [IpHIrHbI T0’kapoB B ra30xo0/1ax aBTOHOMHBIX H
YTHIIM3aLUOHHBIX KOTIOB U ASHCTBUSI NPU UX BOSHUKHOBEHUH. OCOOEHHOCTH 00CTyKUBaHUS YTHIIN3ALMOHHBIX KOTJIOB. TeXHHUKa
6€e301acHOCTH IPH 3KCILTYaTal1 KOTJIOB.

6. ®POHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

OtueTsl M0 T1abopaTOpPHBIM paboTam
Bompocs! k 3x3ameHy

6.2. Tembl NUCLMEHHBIX PadoT

6.3. KonTpoabHbIe BONIPOCHI U 3a]aHUS

. CyzoBbie moTpeduTenu napa

. Kimaccudukanms mapoBbIx KOTIOB

. XapaKTEepUCTUKU KOTIIOB

. Tomuo CIIK. Tpebosanus k Tormusy CITK

. Toruo CIIK. CocraB TomauBa. Maccsl TOIUIMBa

. OCHOBBI TeopuH ropeHus TorumBa. CKOPOCTh TOPEHUS U (PaKTOPHI €€ OTIPEEIISIONIHIE
. MarepuanbHblii 6ajaHc Ipolecca rOPeHuUs. DHTAIBIUS MPOAYKTOB CTOPAHUS TOILUINBA
. IIpu3Haky KaueCTBEHHOTO TOPEHUs! TOIIIMBA
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9. OcHOBHBIE TONOXKEHUS TEOPHUHU TOMOYHBIX MpoueccoB. TpeboBanus k Tomkam CITK

10. Terutopoii 6ananc CITK

11. YpaBHeHne TemioBoro Oamanca

12. TerIoBbIe OTEPHU U CIIOCOOBI X YMCHBIICHHS

13. KIIJI xotna

14. ®opcynku CIIK

15. Koapdummment nonesnoro nevicteus CIIK mo nmpsmMoMmy 1 00paTHOMY TETIOBOMY OallaHCy

16. IpuHIun paboTel OTHETPYOHBIX KOTIIOB

17. BonoTpyOHbIE Cyn0BbIE ITapOBbIE KOTIIBI, 00JIaCTh IPUMEHEHHS, JOCTOMHCTBA U OCOOCHHOCTH
KOMITOHOBKH

18. Metoauka pacuera Teruooomena B Tonke CITK

19. Koo puument 3arpszHeHns NOBEPXHOCTEH

20. CynoBble TapoBble KOTIIBI C IPUHYUTEIbHON MUPKyueil. OCOOEHHOCTH KOHCTPYKIIMU U 00/1acTh
PUMEHEHUS

21. HagexHocTs ectecTBeHHOU upkyssiun CITK

22. OCHOBHBIEC ypaBHEHHS JIJIs pacyeTa KOHBEKTUBHOrO Tersiooomena B CITK

23. OCHOBBI TEOPUHU TOPEHUS

24. «lllaxTHBIe» CymOBBIE TapOBbIe KOTIEL. OCOOCHHOCTH KOHCTPYKIINHI

25. Asponunamuyeckuii pacuer CITK

26. Conpotunenue ceru. Cmotsra CIIK n YIIK

27. Crioco0bl peryIupoBaHusI MOJa4X BO3IyXa

28. OCHOBBI TEOPUH €CTECTBCHHON NUPKYIANUH. KpuTepun Hae)KHOCTU €CTECTBEHHOI IUPKYIAINN
29. Ouenka HazexxHocTy nupkyasuun CITK. IIpuunHel, BEI3BIBAIOLINE 3aCTON U ONPOKUIBIBAHHE LIUPKYIALUT
30. OCHOBBI TEOPHH €CTECTBEHHOH MUPKYIANH. [IpenensHas KpaTHOCTD IUPKYIISINT

31. YTmin3annoHHbIe KOTIIBI ¢ IPUHYAUTENBHON NUPKYIAIUEH, NX XapaKTEePUCTHKH M 00JIaCTh IPUMCHEHHS
32. Onopsl CyOBBIX ApOBBIX KOTI0B. KoHCcTpyKiMs u paboTa

33. OCHOBHBIE MOJ0KEHHS TEOPHHU €CTECTBEHHON HUpKynsauu. KpatHocTs nupkynsauun. CkopocTs
LHUPKYJSIIMA. JIBIOKYIIMN HAop U MOJIE3HBIN HAIOP LIUPKYISALUN

34. KomOuHMpOBaHHBIE KOTIIHI

35. Apmarypa CIIK, koHcTpykius, pabota u pasmenienne Ha CITK

36. Oomyposka CIIK. Yxon 3a KHpITHIHO KiIa Ko

37. KousextusHsIi Teruioodmer B CIIK

38. Jlyuuctslif Ternoodmen B CITK

39. Pacuer Ha mpouyHocTh 35emeHToB CITK

40. Matepuaiel, IpUMEHsAEMBbIE B KOTJIOCTPOSHUU. MeTalul OBEPXHOCTEH HarpeBa, KOJIEKTOPOB U apMaTyphl

6.4. Meroaquueckue MaTepHaJibl, ONpele/sioniie Npoue1yphbl OlleHHBaHUSA

[Ipu 3ammTe 1a60paTOPHEIX PabOT OOyUJaromeMycCst 3aaeTcsl TPH BOIIpoca 1o TeMe paboTsl. B cirydae oTBeTa Ha IMOCTaBICHHBIE
BOIIPOCHI paboTa cunTaeTcs 3amuineHHon. [Ipu oTBeTe Ha JjBa BOIpOCa U MOTHOM OTCYTCTBHU OTBETA Ha TPETUH, MITH HETIOTHOM
OTBETE, Ha BCE TPH BOMpoca JlabopaTopHas paboTa CUUTACTCs HE 3allHIICHHOM.

DK3aMeH 10 JUCHUIIIHHE COJACPKUT BOMPOCH HAMIPABICHHBIC HA OIICHKY 3HAHUH, YMCHUI U HaBBIKOB, XapaKTEPU3YIOIIUX TaIlbI
(hopMupoBaHHs KOMIETEHINH. DK3aMEHAIIMOHHBII OUJIET COJep KUT YEeThIPE BOMPOCA, OXBAaTHIBAIOIINX OCHOBHbIE OHSTHUS,
U3y4aeMble B JUCLMILUINHE.

OK3aMeH IIPOBOAUTCS B TUCBMEHHOM BUJIE.

OreHKa 3a 3K3aMeH BBICTABIAETCSA B COOTBETCTBHHU C IPUBEJCHHBIMU HMXKE TPEOOBAaHUAMH.

2 (HeyOBIETBOPUTEIIBHO) - BBICTABIISETCS 00YJaIOIIEMYCsl, €CJIU XOTsI ObI OJTHO U3 33JaHHI HE BBITIOJIHEHO UIIH BBIIIOJIHEHO HE B
TIOJTHOM 00BbeMe HW/WIIN OMH WIJIM HECKOJIBKO OTBETOB UMEIOT OIIMOKH B COAEPKaHUH H/MIH BEIBOAAX, KOTOPHIE TIPHBEIH K
3HAYNTETBHOMY HCKA)KEHHIO HTOTOBOTO pe3ynbTaTal (YIOBIETBOPUTEIBHO) — BEICTABISIETCS 00YJarOLIEMYCs, €CIIH BCE 3alaHUs
BBITIOJIHEHBI B COOTBETCTBUH C TPEOOBAHUSIMU SK3aMEHAIIMOHHOTO OHJIeTa, B IOTHOM 00beMe, OHAKO OAMH WU HECKOIBKO
OTBETOB UMEIOT OIINOKH B COAEPKAaHUHU W/UIN BBIBOJAX, KOTOPbIE TTOBJIEK/IN HE3HAUUTEIILHOE HCKaXXEHHE NTOTOBOT'O PE3yIIbTaTa.
4 (x0poI1I0) — BBICTABIAETCS 00yJaIOIIEMYyCsl, €CIIH BCE 3aJaHUS BBITIOJIHEHBI B COOTBETCTBHH C TPEOOBaHMAMH YK3aMEHAIIOHHOTO
6urera, B TOTHOM 00beMe, OHAKO OJMH UM HECKOJIBKO OTBETOB UMEIOT OIIUOKU B COAEPKaHUH U/HITH BBIBOJAX, HE BIUSIOLIIE
(v cna®o BIMAIONINE) HA UTOTOBBIN PE3yNbTaT.

5 (oTM9HO) — BBICTaBISIETCS 00YJAIOIIEMYCs], €CIIM BCE 3a/IaHMS BBITIOJIHEHBI B COOTBETCTBHH C TPEOOBaHUSAMH YK3aMEHAIIHOHHOTO
Ouiera, B IMOJIHOM 00beMe U 0e3 OIIMOOK.

B cirydasix, ecnu CTyZIeHT aeT He MOJIHBIC U/UITH HE Pa3BEePHYThIE OTBETHI Ha BOIPOCH! OMIIETa HITH ’Ke OTBETHI COIepPIKAT
ommOOYHBIE CBEJICHHS M BBIBOJBI, TIPENO/IaBATENb BIIPABE 3a/1aBaTh JIOIOJIHUTEIBHBIC BOIIPOCH], HAIIPaBICHHbBIC HA yTOUHEHHE
YPOBHS 3HAaHUM, yMEHUH U HaBBIKOB CTYJEHTA B paMKaX OCBOEHUs KOMIIETEHIMN 110 JaHHO! IUCIUILIMHE.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIU | 3arnaBue | W3narenscTBo, TOA




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:
PpCrCBHCI" PyPuPeC1PEPNe PP P PSP). PPPrPj.
P<P.
PiPuPIPuP»CHCI PePsP
iPs, 2011
7.1.2. JlonojiHuTEIBHAS JIUTEPATypa
ABTOpBI, COCTaBUTENIN 3aryiaBue WznarenscTBo, rOA
JI2.1 | Xapun Bragumup CynoBble MaIllMHbI, YCTAHOBKH, YCTPONCTBA M CUCTEMBI: YUSOHHK IS Mocksa: TpancJlur [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"
JI3.2 | Ilymnus Banepuii TemnnoBoif pacuéT BOJOTPYOHOTO BCIOMOTaTeIbHOTO MapoBoro kotna: | HoBocubupck: CI'YBT,
[letpoBuu METOJ. yKa3. 110 BBII. KypcoBoi paboTsl o nucuuiuinge "CynoBele 2016
KOTEJIbHBIE U IapOIIPOU3BOIAIINE YCTAaHOBKU"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIUHBI (MOAYJIS)
Haznauenue OobopynoBanue
YuebHas AyAUTOPUS quis | AynutopHas  gocka; Kowmmiekr ydeOHolt wmeOenmu; JlabGopaTopHble ycTaHOBKM: HacocHas
MIPOBEICHUS 3aHATHH | yCTAHOBKA C IEHTPOOEXKHBIM HacocoM, HacocHas ycTaHOBKAa C BHXPEBBIM CaMOBCACHIBAFOIIHM

[PAaKTUYECKUX 3aHATHH

HacocoMm 1,0 BC-0,9M, BeHTuiAIMOHHAS yCTAaHOBKA C ABYMsS IICHTPOOEKHBIMU BEHTHISTOPAMH,
Kanopumerp B-08MA nnst onpefeneHus TEIUIOTHI CropaHHUs TOIUIMBA, Buckosumerp tuma BY
(OHrnepa) mis ompeneneHus BI3KOCTH TomuinBa, [Ipnbop Maptenc-Ilenckoro ans omnpeneiacHUs
TeMITepaTyp BCIBIIIKK M BOCIDIAMEHEHHS TOIUIMBa, KommpeccopHast ycTaHOBKa ¢ KOMIIPECCOPOM
KBA-I'; Maxketsl: PyneBas miaymxkepHas Mamuaa, Kormoarperar KOAB 63, INazorypOunHas
ycraHoBka, CTeHJ BepToJieTHOW Ta30TypOuHHON yctaHoBkum M601-b, PyneBas peeuno-
IUTyH)KepHast MamuHa; KoMIUTeKTH ydeOHO-HamIAOHBIX TmocoOmit mo mucrmmmHaM: CymoBoe
BCIIOMOTATEIbHOE 3HepreTudeckoe obopymosaHue, CymoBble KOTEIBHBIE M ITApONPOU3BOAAIINE
yctaHoBKH, CynoBele TypOoMamiuHbl, TemjgoTexHHMKa M Temjonepeaada, | uapaBIuuecKue Hu
ITHCBMaTHYECKHUE CHCTEMBI, TeIIOTeXHNKA

YuebHas AyIUTOPHS JUTS
HPOBEJCHHUS TEKYLIETr0 KOHTPOJI
¥ IPOME)KYTOUHON aTTECTALUH

AymutopHas 1ocka; Komrmurekt yueOHO#t wmeGemm; Jlaboparoprble ycraHoBkum: HacocHas
YCTaHOBKA C IEHTPOOESKHBIM HacocoM, HacocHas ycTaHOBKa C BHXPEBBIM CaMOBCACHIBAIOIINM
HacocoM 1,0 BC-0,9M, BeHTUNSAIIMOHHAS YCTaHOBKA C JIByMS IIEHTPOOEKHBIMH BEHTHJIATOPAMH,
Kanopumerp B-08MA nnsi onpeneneHus TEIJIOTHl CropaHHUs TOIUIMBa, Buckosumerp tuma BY
(OHrnepa) g onpeneseHHs BI3KOCTH TomimBa, [Ipubop MapreHc-IIeHCKOTo IS ompeneneHus
TeMIIepaTyp BCIBIIIKK U BOCIUIAMEHEHMs TOIUMBa, KommnpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KBJ/I-T'; Maketsl: PymeBas miaymkepHas wmamuna, Komnoarperar KOAB 63, T'azorypOunHas
ycraHoBka, CTeHI BepTONETHOW Tra3oTypOWHHONW ycraHoBKM MO601-b, PymeBas peeuno-
IUTyH>KepHass MamrnHa; KoMIUIeKTsl yueOHO-HArIgHBIX mocobuil mo auciumiuHaM: Cymosoe
BCIIOMOTaTeNIbHOE JHepreTnuyeckoe obopynoBanue, CynoBble KOTENIBHBIE M MApONPOU3BOISIINE
ycraHoBkH, CynoBele TypOOMamIuHbI, TeruloTeXHWKa ¥ Temvlonepenada, [ Wapapimyeckne u
ITHEBMaTHYECKHIE CHCTEMBI, T eIIIOTEXHNKA

YuebHas ayJUTOpHs JUTS
HPOBECHUS IPYIIOBBIX "
WHIBAYATBEHBIX KOHCYIbTAIINN

AynutopHas nocka; Kommmext yueGHOII wmebemu; Jlaboparoprele ycraHoBku: HacocHas
YCTAHOBKa C IIEHTPOOEXKHBIM HacocoM, HacocHas ycraHOBKa C BHXPEBBIM CAaMOBCACHIBAIOLIMM
Hacocom 1,0 BC-0,9M, BeHTmiAIMOHHAs yCTaHOBKA C IBYMS IICHTPOOCKHBIMH BEHTHIISTOPAMH,
Kanopumerp B-08MA s onpezaencHus TEIUIOThI CropaHus ToIuluBa, Buckosumerp tuna BY
(Ournepa) nnst ompeneneHus BA3KOCTH ToruBa, [Ipubop Maprenc-Ilenckoro ans ompeaeneHus
TEMIIEpATyp BCHBILIKK M BOCIJIaMEHEHHs TOIIMBa, KommpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KBA-I'; Maxkersr: PyneBas miymkepHas wammHa, Kotmoarperar KOAB 63, INazorypOmuHas
ycTaHoBKa, CTeHI BEpTONETHOW ra3oTypOuHHONM ycraHoBKH MO601-b, PymeBas peeuno-
IUTyH>kepHass MamnHa; KoMruiekTsl ydeOHO-HarmsgHelX mocobuil mo auctumiuHaM: Cynosoe




BCIIOMOT'aTCJIBHOC SHEPTETUYCCKOC O60py}10BaHI/Ie, CyﬂOBLIe KOTCJIbHBIE U TIapOIIPOU3BOIAAIINEC
YCTaHOBKH, Cy,I[OBBIe Typ60MaI.III/IHLI, TemnorexHuka u TCIuIoInEpeaada, FI/IZ[paBJ'II/I‘{CCKI/IC n
ITHCBMATHYCCKUC CUCTCMBI, TemnoTrexHuKa

Jlabopatopus CynoBbix | AymutopHast jocka; Komrutekt ydeOHoUt MeOenmu; JlaGopaTtopHbie yctanoBku: HacocHas
SHEPreTUYeCKNX YCTAHOBOK - | yCTAHOBKA C LEHTPOOEKHBIM HacocoM, HacocHas ycTaHOBKA C BHXPEBBIM CaMOBCACBHIBAIOLINM
y4eOHas ayAuTOpUS quis [ Hacocom 1,0 BC-0,9M, BeHTunsnnoHHast yCTaHOBKAa C JABYMSI LEHTPOOEKHBIMH BEHTUJIATOPAMH,
MPOBEACHUS nabopatopHbix | Kamopumerp B-08MA st ompenesieHusl TEIUIOTHI CTOpaHUs TOIUTHBA, BuckosmMeTp Thma BY
3aHATUI (OHrnepa) mia ompeneseHHs: BI3KoCTH TomimBa, [Ipubop MapreHc-lIIeHckoro st ompeneneHus
TeMIIepaTyp BCIBILIKM M BOCIUIAMEHEHMs TOIUMBa, KommnpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KB/I-I'; Maketsl: PymeBas miymkepHas wmamuHa, Komnoarperar KOAB 63, T'azorypOunHas
ycraHoBka, CTeHI BEpTONETHOW Tra3oTypOWHHONW ycraHoBKM MO601-b, PymeBas peeuno-
IUTyH)KepHass MamrnHa; KoMIUIeKTsl yueOHO-HAIIAgHbIX mocobuil mo auciumiuHaM: CymoBoe
BCIIOMOTATEJIBHOE JHepreTudeckoe odopynoBaHue, CymnoBble KOTEIBHBIC M ITapOINPOU3BOASALINE
ycraHoBkH, CynoBele TypOOMamIuHbEI, TerumoTeXHHKa ¥ Temvlonepenada, [ wWapapinmyeckne u
ITHEBMaTUYECKIE CHCTEMBI, T eIIOTeXHUKA
YuebHas ayJIUTOpHs quist | AyoutopHass  gocka; Kommiekr ydebnoit wmeGenn; JlaGopaTopHble ycTaHOBKM: HacocHas
NIPOBEIECHUS 3aHATHH | yCTAHOBKA C LEHTPOOSKHBIM HacocoM, HacocHas ycTaHOBKAa C BHUXPEBBIM CaMOBCACBHIBAIOLIHM

JICKIIMOHHOI'O THUIIa

Hacocom 1,0 BC-0,9M, BeHTmiAmmoHHas yCcTaHOBKAa C IBYMsS IICHTPOOEKHBIMH BEHTHIISTOPaMH,
Kanopumerp B-08MA s onpeznencHus TEIUIOThI CropaHus ToluluBa, Buckosumerp tuna BY
(OHrnepa) nnst ompeneneHus BA3KOCTH TommBa, IIpubop Maprenc-Ilenckoro ans ompeaeneHus
TEMIIEpATyp BCIBIIIKK M BOCITIAMEHEHHs TOIIMBa, KommpeccopHas ycTaHOBKAa ¢ KOMIIPECCOPOM
KBA-I'; Maxkersr: PynmeBas miymkepHas MammHa, Kotmoarperar KOAB 63, I'azorypOmuHas
ycTaHoBKa, CTeHJ BepTONETHOW ra3oTypOuHHONM ycraHoBKH MO601-b, PymeBas peeuno-
IUTyH)KepHass MalnHa; KoMIulekTsl ydeOHO-HarmagHbIX mocobuil mo aucuumiauHaM: Cymosoe
BCIIOMOTATENbHOE 3HepreTudeckoe obopymosanne, CynoBble KOTENBHBIE M NapONPOU3BOJISIINE
yctaHoBkH, CynoBele TypOoMamuHbl, TemmoTexHHKa ¥ Temlonepenada, [wapasinmdeckue u
ITHEBMATUYECKHE CUCTEMBI, TeMIoTeXHUKa




