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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | HaTp HeOOXOAMMBIEC 3HAHUS 110 YCTPOICTBY, HA3HAUCHHUIO, TPUHINILY JCHCTBUS U 3KCILUTyaTAaI[MOHHBIM [TOKA3aTeIISIM
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:

2.1.1 | CynoBble BcrioMoraTelibHbIe MEXaHU3MbI, CHCTEMBI M YCTPOWUCTBA

2.1.2 | CynoBsle ABUraTeNIn BHYTPEHHETO CTOPAHUS

2.13 CyZ[OBBIe XO0JIOAUJIBHBIC YCTAHOBKU U CUCTEMbI KOHAUIITMOHUPOBAHUSA BO3AyXa

2.2 | JMCHMILUTMHBI M PAKTHKH, JIs1 KOTOPbIX OCBOECHHE TAHHO TUCIHILITMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeamecTByoIIee:

3. KOMIIETEHI[UY OBYYAIOIIETOCSl, §OPMUPYEMBIE B PE3YJILTATE OCBOEHUS JUCHUILIAHBI
(MOJIY.JIST)

IMK-32: CnocobeH ocyliecTBISITH NOATOTOBKY, IKCIJIYyaTALMIO, 00HAPYKeHH e HEUCTIPABHOCTEH U Mepbl, He00X0JUMBIe s
NpeAOTBPallleH!s] NPUYUHEHHS MOBPEKIeHUH ciIeAyIOIMM MeXaHU3MaM M cucTeMaM ynpasJeHusi: 1. I'JiaBHblii ABUraTe b
M CBSI3aHHbIE ¢ HUM BCIOMoOraTe/ibHble Mexanu3mbl; 2. [lapoBoii koTes1 U cBA3aHHBIE C HUM BCIIOMOTaTeIbHbI€ MeXaHU3MbI
M napoBble cucTeMbl; 3. BcmomorareibHble NepBUYHbIE ABUTaTe U U CBA3aHHbIE ¢ HUMU cucTeMbl; 4. [Ipyrue
BCIIOMOTaTe/ibHble MEXaHU3Mbl, BKJIIOYAsI CUCTEMbI 0XJIAKAeHN s, KOHANIHOHUPOBAHUS BO31yXa M BEHTHJISLIUU

[1K-32.1: 3naeT mpaBmia 1 001agaeT HABBIKAMH OCYIIECTBICHUS MOATOTOBKHU K YKCIIIyaTalllH U SKCIUTyaTalluH IJIAaBHOTO
JBUTATEIs U CBA3aHHBIX C HUM BCIIOMOTaTEIbHBIX CUCTEM

TIK-32.2: 3Haer npaBujia 1 O6.]'Ia£[a€T HaBbIKaMU OCYHICCTBJICHUSA MMOATI'OTOBKHU K SKCIUTyaTallUM U OKCIUTyaTallluy MapoOBOr0 KOTJIa U
CBsA3aHHBI C HUM BCIIOMOTaTCJIbHBIX MEXAHU3MOB H IMAPOBLIX CUCTEM

ITK-32.3: 3naer npaBwia i 00J1a1aeT HABBIKAMH OCYIIECTBICHHS OATOTOBKH K AKCIDTYaTalllH U SKCIUTyaTaluy JPYTHUX
BCIIOMOTATEIbHBIX CHCTEM YIIPABICHHUS M MEXaHW3MaM, BKJIFOUAs CHCTEMbI OXJIAXKICHUS, KOHAUIIMOHNPOBAHHS BO3yXa U
BEHTHIISLIMA

IIK-32.4: Cnoco6eH uaeHTU(GpUIUPOBAaTH HEUCIPABHOCTH B CHCTEMAax YIpaBleHHUs U MEXaHU3Max, BKiItovas: 1. [maBHbI qBUraTens
Y CBSI3aHHBIC C HUM BCIIOMOTATENIbHBIC MEXaHU3MBI; 2. [TapoBoii KOTEIN M CBA3aHHBIC C HUM BCIIOMOTATEIbHBIC MEXaHU3MBI U
MapoBbIe CUCTEMBI; 3. BcrmoMoraTenbHbIe IEPBUYHBIC JBUTATEH U CBSI3aHHBIE C HUMH cUCTeMBI; 4. JI[pyrue BcrioMoraTebHbIe
MEXaHU3MBbI, BKJIFOYast CHCTEMbI OXJIAXKICHHS, KOHTUIIMOHUPOBAHUS BO3AyXa i BEHTUIISIIHH.

B pesyibTate 0cBOCHMSI AMCHUIIIMHBI 00y4AIOLIUICS 10JLKEH

3.1 (3HaTh:

3.1.1 Knaccn(bm(aumo CYAOBBIX KOTJIOB, HA3HAYCHUEC KOTCJIbHBIX U MApONPOU3BOAANIUX YCTAHOBOK

3.1.2 | Kapkac kotia. Apmatypa 1 pOpCyHKH CYJOBBIX MapOBBIX KOTIOB. Kopmyc KoTia, HUPKY/SIHS BOJIBI B KOTIIE

3.13

3.14

3.1.5

3.2 | Ymers:

3.2.1 | OcymiecTBaIATh BEIOOP 3JIEMEHTOB KOTEIBHBIX YCTAaHOBOK UL 3aMEHBI B IPOLIECCE IKCILTyaTallu cynoB I1oAroToBUTh
co00IIIeHHe 10 KOTENEHBIM YCTAHOBKAM

3.2.2 | JlaBaTh pa3BepHYTHIA IPaMOTHBIN OTBET Ha MOCTABICHHBIE BOTPOCHI, KACAIOIIUECS KOTSIHHBIX U MapOIPOU3BOISIITIX
YCTaHOBOK

3.3 | Baragern:

3.3.1 | HaBbikaMu BEIOOpa KOTJIOATPETATOB IO 3aJaHHBIM TPEeOOBAHUSIM

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bup HanMeHoBaHMe pa3aeioB U TeM /BU 3aHATHS/ Cemectp | Yacos | Jluteparypa | IIpllo
3aHATUS / Kypc AroT

Paznen | Pazmen 1.

Jlex KotenbHast ycranoBka cymHa. [TaponpousBoasimas yctanoBka /JIek/ 5 2 JI1.1 0

Cp KotenbHas ycranoBka cynna. [TaponpousBosimas ycranoBka /Cp/ 5 12 JI2.1J12.2 0




Jlex Cxuranue )XUJIKUX TOIUIMB B CyJOBBIX KOTnax /Jlex/ 5 0 JI1.1 0
JIa6 OmnpeneneHue TEMIOTHI CTOPAHUS TOILIUBA 5 4 J3.1 0
OmnpeneneHue TeMIepaTypbl BCIBIIIKH
Tonounsle ycrpoticta /J1ab/
Cp Coxuranue )XHJIKUX TOIUTAB B CYOBBIX KoTinax /Cp/ 5 12 JI2.1J12.2 0
Jlek TermmooOMmeH B koTnax /JIex/ 5 2 J1.1 0
Cp Temnoobmen B kotiax /Cp/ 5 14 JI2.1J12.2 0
Jlek BoaHblii pexuM 1 BOAONOATr0ToBKa /JIek/ 5 2 JIT.1 0
Cp Boanslii pexxum 1 Bogonoaroroska /Cp/ 5 12 J12.1 J12.2 0
Jlex TazoauHaMuyecKue mporecchl B kotaax. Hupkymsiwust /JIex/ 5 0 JIT.1 0
Cp l'azomuHammyeckue mpouecchl B kotinax. Hupkymsms /Cp/ 5 12 JI2.1J12.2 0
Jlex KoncTpykumu napoBbIX ¥ BOJOTPEHHBIX KOTJIOB U HX 3JIE€MEHTOB. 5 0 JI1.1 0
Dkcrutyartarus KoTioB /JIex/
Cp Koncrpykuuu napoBbIX ¥ BOJOTPEHHBIX KOTJIOB U UX 3JIEMEHTOB. 5 14 JI2.1J12.2 0
Oxkcmmyaranus kotios /Cp/
HKP Texymmuit korTpons /MKP/ 5 4 0

5. COJEPJKAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen 1 KorenbHast yctanoBka cygHa. IlaponpousBosinas ycTaHOBKa

Tema 1.1 Ha3sHadeHue KOTeNbHOH ycTaHOBKY, o0mue cBeaeHus. Kiaccudukarms 1 xapakTepUCTHKH KOTIOB

Hcropuueckue cBeIeHUS 10 MPOMBIIIIEHHOMY UCIIOIB30BaHUIO SHEPTUH Mapa. Y CTPOUCTBO U MPHUHIIMI JeHCTBUSA
MWIMHAPHYECKOTO Ta30TPYOHOT0 000pOTHOTO (MIOTIAHACKOT0) KoTia. OOIIie CBEICHNUS O BCITIOMOTATSILHBIX KOTEIHHBIX
YCTaHOBKaX, Cy[OBBIE MOTPEOUTENN Tapa U ropsueil BOJAbI. YTPOIIeHHAs IPUHINIHATbHAS cXeMa Bogorpeiinoit KY.
Krnaccuukanus napoBbIx KOTIOB 110 HA3HAYEHHIO, HICTOYHUKY TEMIOTHI, TTTABHOMY KOHCTPYKTUBHOMY IIPU3HAKY, ABUKEHHIO BOJBI
U apoBoJIsHOH cMecu. OCHOBHBIE XapaKTEPUCTUKH MAPOBBIX U BOJOTPEHHBIX KOTIIOB.

Tema 1.2 YcTpoicTBO M IPHHITHIT AHCTBHS BOJOTPYOHOTO MTapOBOr0 KOTJIA M YCTAaHOBKH

PaccmoTpenne cxeMsl BOZOTPYOHOTO ITAPOBOTO KOTIIA, IPOU3BOAAIIETO IEPETrPeTHIil Map ¢ SKOHOMAaH3pOM U
BO3/IyXOIOJIOTPEBATEIEM COBMECTHO € OOCIY)KMBAIOLIMMHU €ro cucTeMaMu. PaccmoTpenne QyHKIIMOHAIBHON CXEMbl KOTEIbHOI
YCTaHOBKH C aBTOHOMHBIM KOTJIOM JUTS TeTIOCHAOKEHUS M YTIIIN3AIIMOHHBIM KOTIIOM IS SJIEKTPOCHAO0KEHHS C OCHOBHBIMHA
HapOBBIMH U BOJISHBEIMH TPYOOIIPOBOIAMH.

Temal.3 ITaponpou3BozsiIue yCTAHOBKU

ITpuHLUnD AEHCTBUS CIAPUTEIBHBIX YCTAHOBOK («TPS3HBIX» KOHAEHCATOB U BOJAOOIPECHUTENBHBIX). Y CTPOWCTBO arperara
YTHIIM3aHOHHON BOIOONPECHUTEIBHON YCTAaHOBKH, OCOOCHHOCTH IKCITyaTalliH YCTAHOBKH.

Paznen 2 Cixuranue »UIKUX TOIJIMB B CYIOBBIX KOTIAxX

Tema 2.1 XapakTepUCTUKY KUJKUX TOILUIUB

OneMeHTapHBIH COCTaB TOIUIMBA IO pabouel 1 roprodeii Macce. Bricimas u HU3IIAS TEIUIOTa CTOPAHUS TOIUIMBA U METOIBI UX
omnpezeneHus. BHIbI KOTEIbHBIX TOIUIUB. XapaKTePUCTUKHU KUJKUX TOIUIUB (BA3KOCTh, INIOTHOCTh, TEMIIEpATypa 3aCThIBAHNUS,
TeMHepaTypa BenbIKH). [TorsTHS, TPHOOPHI N MeTOBI orpesienieHus. [1o10rpeB TSHKENOro TOIIINBA CYJOBOMH KOTEIBHOI
YCTaHOBKHU.

Tema 2.2 MarepuansHblii OanaHc Ipoliecca TOpeHus

Peakuny ropeHus TOpIOYMX 3JIEMEHTOB TOIUIMBA. TeopeTHyecKoe U JeHCTBUTEIbHOE KOJIMYECTBO BO3/LyXa, HEOOX0IMMOE ISt
cokuranus Tormaa. Onpeneneane ko3ddunrerTa n30bITKa BO3AyXa ¢ HCIIOJIB30BaHUEM ra30aHann3aTopoB. O0BEM IPOIYKTOB
cropanus. JluarpaMma «3HTaIbIIHs IPOLYKTOB CrOPaHUs — TEMIIEPATYPay.

Tema 2.3 TomouyHble yCTpoOiicTBa U MPOLIECCHI

ITpouecc akTuBanuy u ero pesynpTaThl. CxeMa UKIIA LEMHON pa3BETBICHHON peakluu ropeHus Bogopoa. Ilonsarue TonouHoro
yCTpOHCTBa. ATperaTupoBaHHBIC TOIIOYHEIE yeTpoiicTa. Kiraccudukanns gopcynok. Koncrpykuun ¢popcyHok. OpraHu3anus
TOIIOYHOIO IIpoLecca.

Tema 2.4 TerutoBoii 6ananc KoTia

YpaBHeHHE TeIUIoBOro OanaHca B aOCOIIOTHOM M OTHOCHTENIFHOM BHE. [lonBeieHHas TemoTa. [loTepn TEmIOTH ¢ YXOISMIIIMHI
razamy, OT XUMHUYECKON HETIOJHOTHI CTOPaHMs U B OKPYXKAIOILYIO CpEly U HX 3aBUCUMOCTb OT Harpysku. Onpenencaue KI1LJ]
MapoBOTO U BOZOTpeitHoro kotioB. Onpenenenue ko3¢hGHUIHUEHTa UCTIONb30BAaHUS TEILTOTH BBITYCKHBIX Ta30B B yTHIM3AHOHHBIX
KOTJIax.

Pasnen 3 TermmooOMeH B KOTiIax
Tema 3.1 OcHOBHBIE TIOHATHS O MpOLIEccax TEIUI00OMeHa B KOTie. TerooOMeH B TOIKe

.Hy‘{CBOCHpI/IHI/IMaIOH_II/IC 1 KOHBCKTUBHBIC ITOBECPXHOCTHU HArpeBa. CyMMapHaH TCIUIOTA, ITOJTYy4YCHHAs BO)IOfI HUCpe3 3TU MMOBEPXHOCTH.

Ocnabnenue JIyda CaXXUCTBIMU YaCTUIIaMH U TPEXAaTOMHBIMH ra3aMu. IlonsTne TOJIIMIWHBI U3JTY4YarOUIEro CJIOA. TemmoBoe
HanpspKeHUe TOTIOYHOTO 00beMa M pa3Mephl TONKHU. TerioBas MOIIHOCTD JIy4eBOCTIPUHUMAIOIIMX MOBEPXHOCTEH. DHTAIbINA B
anuabatHol Tonke. OnpeneneHue 6e3pa3MepHOI TEMIIEPaTyphl Ha BHIXOJE U3 TONKH. [IOHATHE CTENeHH SKPaHUPOBAHHUS TOIIKH.
Tema 3.2 Termroo0MeH B ITydKe TapooOpa3yroIX Tpyo

Onpeznenenue uncna Tpyo B psay. XKuBoe ceuenue s npoxoja razoB. CpeqHsist CKOPOCTh Ta30B B Mydke. TernoBast MOITHOCTh
KOHBEKTHBHBIX [IOBEPXHOCTE. DHTaNBIMSA [A30B Ha BBIXOJC U3 Myuka. [[oBepXHOCTh HarpeBa MPUTOMOYHOTrO Mmy4yka. Yucno psaaos
TpyO. I'padmku 3aBHCUMOCTH XapaKTEPUCTHK BOJOTPYOHOTO BCIIOMOTATEIFHOTO KOTJIA OT HATPY3KH.




Tema 3.3 Temnonepenada B MOBEPXHOCTSAX HAarpeBa YTMIN3AIMOHHBIX KOTJIOB
PacuerHblii peskuM. OcOOEHHOCTH TEIIOBOTO pacyeTa YTHIM3alMOHHBIX KOTJIOB CUCTEM OOBIYHOM yTHIIN3aLIH.

Paznien 4 BonHbli pexxuM 1 BOJIONOATOTOBKA

Tema 4.1 [Toka3zarenu kadecTBa Boabl. JlokoTIOBasi 00padboTka

OcHOBHBIE HOHBI oMU B BoJie. JKecTKOCTh 1 coneHocTh Bogpl. Lllenounoe, dpocharHoe n HurparHoe uncio. TpeboBaHus k
nuTaTenbHoH Bose. Ounctka oT HedrenponykroB. CHIDKEHHE 00IIel )KeCTKOCTH. XUMHYECKas 1 TepMUUECKas eadpartis.
YceTpoiicTBO AeaspaTopa.

Tema 4.2 Hakune- u nutamMmoo0pa3oBanue. BoaHblil pesxum

CabopacTBOpHMBIC COCMHEHNS B KOTIIOBOI BOJIE M WX BBINACHNE B BHJC HAKHUITH WM INTaMa. BBOMMEIE XUMHYIECKHE PEareHTHI.
DochaTHO-HUTPATHBINA pexkuM 00paboTkH. BepXHss 1 HIDKHSA IPOIYBKA.

Tema 4.3 3arps3Henue napa ¥ METO/IbI OJIYYEHUS YUCTOTO Mapa

Harpyska 3epkana ncnapeHus. MexaHu3M yHOca IapoM BlIard. 3aBUCUMOCTD BIIaKHOCTH Napa OT BBICOTHI TAPOBOr0 MPOCTPAHCTBA
U Harpy3KH KOoTJja. BHyTpUKOJIJIEKTOpHBIE CENapalluOHHbIE YCTPOHCTBA.

Paznen 5 I'azonnHaMuyeckue npoueccsl B Komiax. Liupkymanus

Tema 5.1 N'a3oaMHaMIUECKHE IPOLIECCH] B KOTIIAX

ConpoTusieHU€e BO3AYIIHO-Ta30BOI0 TPAKTA U caMOTAra. XapakTepUCTUKa BO3LYIIHO- Ta30BOr0 TpakTa. PacdeTHsle mapamMeTpbl
BEHTUJISITOpA. PeryaupoBanue mogaun Bo3ayxa.

Tema 5.2 [poruiecc ecTecTBEHHOM IUPKYISAIMH B KOTJIAX

OCHOBBI TEOPUU €CTECTBEHHOM LUPKYIALUKN. HaneXHOCTb €CTeCTBEHHON LIUPKYIISALIUY.

Paznen 6 KoHcTpyKiuy napoBbIX U BOZOTPEHHBIXKOTIIOB U UX 3JIEMEHTOB. DKCIITyaTalusl KOTI0B

Tema 6.1 BomoTpyOHBIE CyJOBBIE KOTIIOM

I'naBHBIE KOTJIBI € TAPOIIEPErPEBATENEM, PACIIOIOKEHHBIM MEX/ly KOHBEKTUBHBIMH ITyYKaMU U 33 KOHBEKTUBHBIM ITy4YKOM, a TAKXKe
T'TIK ¢ monHOCTBIO SKpaHUPOBaHHON TONKOW. BeomMorarenbHbie KOTIBI 0€3 XBOCTOBBIX U C XBOCTOBBIMHU IOBEPXHOCTSIMHU Harpena,
0e3 maponeperpeBarelis U ¢ aponeperpeBareieM.

Tema 6.2 OrHeTpyOHBIE 1 OTHETPYOHO-BOIOTPYOHBIE CYIOBBIE KOTIIBI

OrHeTpyOHBIH TOPH30HTAIBHEIN 00OPOTHBIN U BepTUKAIbHBIE KOTIEL. OrHeTpyOHO-BOAOTPYOHBIE KOTIIEI C Pa3IHIHBIM
UCTIOTHEHHEM ITy4KOB.

Tema 6.3 YTrnn3anoHHBIE 1 KOMOWHUPOBAHHBIE CYTOBBIC KOTIIEI

Y TUIM3aIOHHBIE KOTIIBI C €CTECTBCHHON MUPKYISIIUCH. Y THIM3AI[OHHBIE BOXOTPYOHbIE KOTJIBI OOBIYHOH YTIIIH3ALUH C
NPUHYAUTEILHON IIUPKYISILUEH ¢ IUTUHIPpUYECKOH (opMoii KoxKyXa 1 MOAKIIOUEHHE K HUM cerlapaTopa napa. Y CTpoicTBO
cenaparopos napa. KoTisl ¢ riy6okoit yrunusanueit terutors!. [IpuHnnnuanbsaas cxema n oOIIui BU KOTIA IAIHHIPHIECKOI
KOMITOHOBKH ¢ TIaponeperpesareneM. KoMOMHNpOBaHHbBIE BEPTUKAIBHBIH OTHETPYOHBIH W OTHETPYOHO-BOIOTPYOHBIH KOTIBL. KoTten
UHCHUHEPATOP.

Tema 6.4 Bonorpeiinble aBTOHOMHBIE M YTUIM3ALOHHBIE KOTIIBI M YCTAHOBKH. TepMOMAaCIIsIHHBIE KOTIIbI

ABTOHOMHBII BOJIOTPEIHBIN ra30TPyOHBIH 00OPOTHBIA KOTEN. Y THIN3AIIMOHHBIE BOJOTPEHHBIE ra30TPYOHBIE KOTIIBI C BHEITHIM H
BHYTPEHHHM 0OBOJHBIM KaHaToM. COCTaB M MPUHIUI PabOTHI BOJOTPEHHOIT KOTeNbHOH ycTaHOBKH. OIieHKa 1 0071acTh
MIPUMEHEHHUS OPraHUUYECKOTO TeIJIOHOCUTENA. TepMoMacasiHHbIN aBTOHOMHBIN KOTEJ.

Tema 6.5 KorenpHas apmatypa. Matepranbl KOTI0B. DKCIUTyaTallks KOTJIOB

Hasna4yeHue u ycTpoHCTBO CTOMOPHOTO KiIallaHa, BOJOYKA3aTels, MMTATEIbHOTO KIIallaHa, TIIaBHOTO M MMITYJILCHOTO
Ipe0XPaHUTEIbHBIX KIIanaHoB. Pacrionosxkenne apMaTypsl mapoBoro Kotia. TpeGoBaHMs K CTalsIM, HCIONb3yeMBIM B KOTJIAX, U
npuMeHsieMble ctany. OTHeynopHbIe U TEIUIOU30IIALMOHHBIE MATEPUAIIBL.

ITocnenoBatenbHOCTh ONiepaluii IpU MOATOTOBKE CYIOBBIX IAPOBBIX KOTJIOB K JEHCTBUIO. BBOJ B NelicTBUE U TEXHUKA
6€301acHOCTH IIPH PaCcTOIKE W IOABEeMe napa. TexHnka 00CTyKHBaHNS TAPOBIX KOTIOB B IEHCTBUI: KOHTPOIUPYEMBIE
napaMeTphl, MoJiepKaHie YPOBHS BOJBI B KOTJIE, KOHTPOJIb pabOTHI MUTATENILHOM U TOIIMBHOM CHCTEM, IPyrHe ONepariH.
TexHuKa BBIBOJ KOTJIA U3 JICUCTBHS IIPY HOPMAIIBHBIX PEXXHUMaX pabOThl, KMOKPOE» U «CyX0€» XpaHEHUE. ABapHIHbIC PEXUMBI
paboTHI. YIIyCK BOABL: IPU3HAKH, JEHCTBHE OOCITY)KUBAIOIIET0 ITepcoHaa. [IpHIrHEI T0XKapoB B ra30X0/1aX aBTOHOMHBIX H
YTHIIM3aLHOHHBIX KOTJIOB U ACHCTBUS IPU UX BOSHUKHOBEHUH. OCOOEHHOCTH 00CTy)XHBaHUS YTHIIM3AIMOHHBIX KOTJIOB. TexHHUKa
6€30MMacHOCTH NPU IKCILTyaTal[MK KOTJIOB.

6. POHJI OHEHOYHBIX CPEJICTB

6.1. Hepeqeﬂb BHU/I0B OLICHOYHBIX CPEACTB

OTuetsl 10 1a00pPaTOPHEIM paboTam
Bormpocs! k 5K3aMeHy

6.2. Tembl NUCbMEHHBIX PadoOT

6.3. KonTpoJibHbIe BONPOCHI U 3aJaHUSs

1. CynoBele noTpebuteny napa

2. Kimaccudukanus mapoBbIX KOTIOB

3. XapaKTepUCTUKU KOTJIOB

4. Tonmuso CIIK. Tpe6oanus k Tomnusy CIIK

5. Tonmuso CIIK. CoctaB Torumsa. Macchl TOIIMBa




6. OcHOBBI Teopuu ropeHust TormuBa. CKOpOCTs TOPEeHHs U (PaKTOPHI ee ONpeAeIoNnre

7. MaTepuanbHbli 6anaHc mpolecca ropeHus. DHTaNbIN NPOAYKTOB CTOPAaHHs TOILIHBA

8. [Ipr3HaKy Ka4eCTBEHHOTO TOPECHUS TOTUTBA

9. OcHOBHBIE TIOIOXKEHUS TEOPHUHU TOMOYHBIX MponeccoB. TpedoBanus k Tomkam CITK

10. TennoBoii 6ananc CIIK

11. YpaBHeH#He TemI0BOro 0ananca

12. TerutoBbIe TOTEPH U CIIOCOOBI IX YMCHBIICHHS

13. KII xoTna

14. ®opcynku CIIK

15. Koapdumuent nonesnoro nevicteus CIIK mo nmpsMoMy 1 00paTHOMY TETIOBOMY OallaHCy

16. IpuaIun paboTel OTHETPYOHBIX KOTIIOB

17. BogoTpyOHbIE CyI0OBBIE TAPOBBIE KOTIbI, 007acTh NPUMEHEHHSI, JOCTOMHCTBA U 0COOEHHOCTH
KOMITOHOBKH

18. Metonuka pacuera Teruiooomena B Tonke CITK

19. Koaddumuent 3arpsi3HeHHs TOBEpXHOCTEIl

20. CynoBble apoBble KOTJIBI C IPUHYUTEIbHOM HUPKYIAueil. OCOOCHHOCTH KOHCTPYKIIMU U 001acTh
TPUMEHECHUS

21. HapexHoctb ectecTBeHHOM nupKyssiuu CIIK

22. OcHOBHBIE YpaBHEHHUs AJIs pacueTa KOHBEKTHBHOIO Termooomena B CITK

23. OCHOBBI TEOPUU TOPEHHUS

24. «llaxTHBEIe» CymOBBIE TapoBbie KOTIEL. OCOOCHHOCTH KOHCTPYKIINHI

25. Asponunamuueckuit pacaer CITK

26. Conpotunenue ceru. Cmotsra CIIK n YIIK

27. Cioco0bl peryIMpoBaHusI MOJa4d BO3IyXa

28. OCHOBBI TEOPHHU ECTECTBEHHON UPKyIAnuu. Kpurepuu HaJe)KHOCTH €CTECTBEHHON LIUPKYIALUY
29. Ouenka HagexHocTn nupkyssiiuy CITK. [TpuyuHbl, BRI3BIBAIOIIKE 3aCTOW U ONPOKUIBIBAHUE LUPKYISILIUH
30. OCHOBBI TEOPUH ECTECTBEHHON LUPKYIALUH. [IpefenbHas KpaTHOCTb HUPKYISALNUT

31. YTmm3annoHHBIE KOTIIBI ¢ IPUHYANTEIBHON INPKYIIAINEH, HX XapaKTEePHCTHKH M 00JIaCTh IPUMCHEHHS
32. Onops! cy0BBIX TapoBBIX KOTIOB. KoHCTpyKIHNA 1 paboTa

33. OcHOBHBIE MTOT0KEHHS TEOPHHU €CTECTBEHHON HupKynsauu. KpatHocTs nupkyasuun. CkopocTs
[UPKYIAIHN. [{BIOKYIINI HAIIOp ¥ TIOJIE3HBIH HAITOp IUPKYIIAIINH

34. KomOUHHpOBaHHBIE KOTIIHI

35. Apmarypa CIIK, koHcTpykiust, padota u pazmenienue Ha CITK

36. Oomyposka CIIK. Yxo 32 KUpIUIHO# KITaaKOH

37. KonsextusHbIH Teruioodmer B CIIK

38. JIyuuctsrii Terutoodmen B CITK

39. Pacuer Ha mpouyHOCTh 351eMeHToB CITK

40. Marepuasl, IpUMEHsIeMbIe B KOTIOCTPOCHUH. MeTall MOBEPXHOCTEH HarpeBa, KOIIEKTOPOB M apMaTypHI

6.4. MeToaquueckue MaTepHuaJibl, ONpee/siolye Npoue1ypbl OlleHHBaHUA

ITpu 3ammTe 1a00paTOPHEIX PadoT oOydaroImeMycsl 3a1aeTCs TPH BOIIPOca 0 TeMe padoThl. B ciydae oTBeTa Ha MoCTaBICHHBIE
BOIIPOCHI paboTa cUMTaeTCs 3anIneHHON. [Ipy oTBeTe Ha JjBa BOIpOCa M ITOJTHOM OTCYTCTBHHU OTBETA Ha TPETUH, MITH HETIOJTHOM
OTBETE, Ha BCE TPU BOIIpOca 1abopaTopHas paboTa CYMTAETCs HE 3aIlUIECHHOMN.

OK3aMeH 10 TUCIUINIHHE COJCPKUT BONPOCH HAIIPABICHHBIE HA OIIEHKY 3HAHUH, YMCHII W HaBBIKOB, XapaKTEPHU3YIOIINX 3TaIlbl
(hopMupOBaHHs KOMIETEHINHN. DK3aMEHAIIMOHHBII OUIIET COJep KUT YeThIPe BOIIPOCA, OXBAaTHIBAIOIINX OCHOBHBIEC OHSTHS,
U3y4aeMble B AUCLUILINHE.

DK3aMeH IPOBOUTCS B THCHMEHHOM BHUJIE.

OreHKa 3a 3K3aMeH BBICTABIIAETCS B COOTBETCTBHHU C IPUBEICHHBIMH HIKE TPEOOBAaHUAM.

2 (Hey1OBJIETBOPUTENHHO) - BHICTABISIETCS] 00yUarOIIEeMYyCsl, €CITM XOTsl Obl OIHO M3 3aJaHUi HE BBIIIOJIHEHO WM BBIIIOJIHEHO HE B
HOJIHOM 00BEME W/MIIN OJIMH MIJIM HECKOJIBKO OTBETOB MMEIOT OIIMOKY B COJEPKAHUU W/UIIH BBIBOJAX, KOTOPbIE IIPUBEIH K
3HAYNTEITHHOMY HCK)KEHHIO HTOTOBOTO pe3ynbTaTal (YIOBIETBOPUTEIFHO) — BEICTABISIETCS 00YJarOMIeMyCsl, €CIIH BCE 3alaHNs
BBITIOJIHEHBI B COOTBETCTBUH C TPEOOBAHUSIMU SK3aMEHAIIMOHHOTO OHMIeTa, B IOTHOM 00beMe, OHAKO OAMH I HECKOIBKO
OTBETOB UMEIOT OIIMOKH B COAEPAaHUU W/UIN BBIBOJAX, KOTOPBIE ITOBJIEK/IN HE3HAUYUTEILHOE HCKaXXEHHE NTOTOBOT'O PE3yIIbTata.
4 (X0poI1I0) — BEICTABISAETCS 00yJaIOIIEMYyCsl, €CIIH BCE 3a1aHHS BHITIOJIHEHBI B COOTBETCTBHH C TPEOOBaHUAMH YK3aMEHAIIOHHOTO
Ourera, B TOJTHOM 00BEMe, OHAKO OJMH WM HECKOJIBKO OTBETOB HMEIOT OIIMOKU B COAEPKaHNH W/IITH BBIBOJAX, HE BIUSIOLIIE
(nnu cnabo BIMAIOUINE) HA UTOTOBBIN pe3yNbTarT.

5 (OTVINYHO) — BBICTABIISIETCS 00YJArOIEMYCS, €CIIM BCE 3a/IaHUsI BHITTOJIHEHBI B COOTBETCTBHH C TPEOOBaHUSIMH HK3aMEHAIIMOHHOTO
OuseTa, B IOJIHOM 00beME U 0€3 OIIHNOOK.

B cirydasix, ecinu CTyZIeHT JaeT He IOJIHBIC W/UIIH He Pa3BePHYThIE OTBETHI Ha BOIPOCH! OMIIETA HIIH ’Ke OTBETHI COIePKAT
ommOOYHBIC CBEZICHHS M BBIBOJBI, TIPENO/IaBATENb BIIPABE 3a/1aBaTh JIOIOJIHHUTEIbHBIC BOIIPOCH], HAlIPaBICHHbIE HA yTOUHEHHE
YPOBHS 3HAHUH, YMEHUI ¥ HABBIKOB CTYJICHTa B pAMKaX OCBOCHHS KOMIICTCHIINH 10 JaHHOH AUCIIAIUIHHE.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOYJIS)

7.1 Pexomengyemast 1ureparypa

7.1.1. OcHoBHas JIMTEpaTypa




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI1.1 [Cens JI. 1. CynoBble KOTeNbHBIE U aponpon3Boasamue ycraHoBky: Kype mekuuit | Bmagusoctox: MI'Y um.
anm. I'.1. HeBensckoro,
2011
7.1.2. JlonoHUTEIbLHAS JIMTEpaTypa
ABTODBI, COCTaBUTEIH 3aryiaBue WznarenscTBo, rox
JI2.1 | Xapun Bragumup CynoBbIe MaIllMHbBI, YCTAHOBKH, YCTPOMCTBA M CUCTEMBI: YICOHHK IS Mockga: TpauncJlur [u
MurpodaHoBHy, BBICIII. MOP. yue0. 3aBeieHui ap.], 2010
3anbko Oner
Huxkonaesuy, JI¢kun
Bopuc I'puropbeBuu,
ITucknoB Bukrop
Tumodeesuy, Xapux
Bnagumup
MurpodaHoBuy
JI2.2 |Enun B. U, CynoBble KOTENbHBIC YCTAHOBKH: YIEOHNK Mocksa: Tpancnopr, 1993
Jenucenko H. 1.,
Kocteues 1. U.
7.1.3. Meroauueckue pa3padoTku
ABTOpBI, COCTABUTEIH 3arnaBue HznarenscTBoO, rof
JI3.1 | Ilymnun Banepuit Bsi3kocTh TOINIMBA K TEMIIepaTypa €ro NoJorpeBa: MeTo . yKas. o Hosocubupck: HI'ABT,
Ilerposuy, Eropos BBITIOJTHEHHUIO JIa0.-IIpakT. paboTsl 1o auct. " Cy1oBbIe KOTETbHBIE H 2009
I'eopruif JIeoHn10BHUY | MApOIPOU3BOIAIIIE YCTAHOBKH'"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOY JISA)
Haznauenue Ob6opynoBanue
YuebHas ayJAUTOpHS quis | AyoutopHas  mocka; Kowmmiekr ydeOHoit meGenmm; JlaGopaTtopHble yctaHoBKM: HacocHas
HpOBeAEHUS 3aHATHUI! | yCTaHOBKA C IHEHTPOOEKHBIM HacocoM, HacocHas ycTaHOBKa C BHXPEBBIM CaMOBCACHIBAIOIINM

MPAaKTUYCCKUX 3aHITUI

HacocoM 1,0 BC-0,9M, BeHTUJISIIMOHHAS YCTAHOBKA C JABYMS IEHTPOOCIKHBIMU BEHTHIISTOPAMH,
Kanopumerp B-08MA nnst ompeneneHus TEIJIOTHI CropaHHUs TOIUIMBa, Buckozumerp tuma BY
(OHrnepa) ma ompeneneHHs: BA3KocTH TomiuBa, [Ipubop MapreHc-lIleHckoro st ompeneneHust
TEMIIEpaTyp BCIBILIKK M BOCIJIaMEHEHHs ToIIMBa, KommpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KBA-I'; Maxkersr: PyneBas miymkepHas MmammHa, Kotioarperar KOAB 63, INazorypOmHHas
ycraHoBKa, CTeHI BEpTONETHOW ra3oTypOuMHHONM ycraHoBKM MO601-b, PymeBas peeuno-
IUTyH>KepHass MalnHa; KoMIulekTsl yueOHO-HArIAAHbIX mocobuil mo auctumiuHaM: Cymosoe
BCIIOMOTaTENBHOE BHepreTudeckoe obopynoBanne, CynoBble KOTENBHBIE M MapONPOU3BOJAIINE
ycraHoBkH, CynoBele TypOOMamuHbEI, TermoTexHHMKa ¥ Temlonepenada, [ wapapinmyeckne u
ITHEBMATUYECKHE CHUCTEMBI, T eII0TeXHUKA

VYyeOHas AyAUTOPHS IS
MIPOBEIICHHST TEKYIIETO0 KOHTPOJIS
Y TIPOMEXKYTOYHOH aTTeCTaI[H

AynuropHast gocka; Kommekt yueOHOM Mebenu; JlaGoparopusie ycranoBku: HacocHas
YCTAHOBKa C IIEHTPOOEXKHBIM HacocoM, HacocHas ycTaHOBKa C BHXPEBBIM CaMOBCACHIBAIOLINM
HacocoMm 1,0 BC-0,9M, BeHTmiAmoHHas yCTaHOBKA C IBYMsS IICHTPOOEKHBIMH BEHTHIISTOPaMH,
Kanopumerp B-08MA nmst onpeneneHus TEmIOTHI CTOpaHUs TOIUIMBA, Buckoszumerp tuma BY
(OHrnepa) Juis ompeseNieHUs BSI3KOCTH TomumBa, [Ipubop Maprenc-Ilenckoro mis omnpeneneHus
TeMITepaTyp BCIBIIIKK M BOCIDIAMEHEHHS TOIUIMBa, KoMIpeccopHast yCTaHOBKa ¢ KOMIIPECCOPOM
KBA-I'; Maxkersr: PyneBass miaymxkepHas wamuHa, Kormoarperar KOAB 63, I'azorypOmuHas
yctaHoBKa, CTeHJ BepTOJNETHOH ra3oTypOuHHONW yctaHoBkM M601-b, PyneBas peeuno-
IUTyHXKepHas MamuHa; KoMIUIeKThl ydeOHO-HarysIqHBIX mocoOuit mo aucturuimHaM: CynoBoe
BCIIOMOTaTENbHOE 3HepreTudeckoe obopymosanne, CymoBble KOTENbHBIE M MApONPOU3BOJIINE
yctaHoBkH, CynoBele TypOoMamuHbl, TemnoTeXHHKa ¥ Tellonepenada, [ wuapaBamuyeckue u
ITHEBMATUYECKHE CUCTEMBI, T eMI0TeXHUKA

VYuebHas ayIUTOPHS IS
TIPOBEICHISI TPYIOBBIX "
WH/IWBUYaJIbHBIX KOHCYNbTAIHNA

AymutopHas nocka; Komrurekt ydueOHO#T wmebemm; Jlaboparoprble ycraHoBkm: HacocHas
YCTaHOBKA C IEHTPOOESKHBIM HacocoM, HacocHas ycTaHOBKa C BHXPEBBIM CaMOBCACHIBAIOIINM
HacocoMm 1,0 BC-0,9M, BeHTunAIMOHHAS yCTAaHOBKA C ABYMs IIEHTPOOEKHBIMU BEHTHISTOPAMHU,
Kanopumerp B-08MA nnsi onpefeneHus TEIUIOTHI CropaHHUs TOIUIMBA, Buckoszumerp tuma BY
(OHrnepa) mist ompeneneHusl BI3KOCTH TOIUINBa, [Ipnbop Maptenc-Ilenckoro ans ompeneicHuUs
TeMIIepaTyp BCIBIIIKK M BOCIDIAMEHEHHS TOIUIMBA, KommpeccopHast yCTaHOBKa ¢ KOMIIPECCOPOM
KBJ-TI'; Maketsl: PyneBas mimymxkepHas Mamuna, Kornoarperar KOAB 63, T'azorypOunHas
yctaHoBKa, CTEHJ BEpTOJNETHON Tra30TypOMHHOW yctaHoBKM M601-B, PyneBas peeuHo-
IUTyH)KepHass MamnHa; KOoMIUIeKTH ydeOHO-HarIIOHBIX mocobmit mo maucimmmHaM: CymoBoe
BCIIOMOTATENbHOE JHepreTndyeckoe obopynoBanue, CynoBble KOTENbHBIE M MApONPOU3BOISIINE
ycraHoBkH, CynoBele TypOoMammuHbl, TeruioTeXHHKa ¥ Temwlonepenava, [ wWapaBimdyeckue u
ITHEBMaTHYECKHE CHCTEMBI, TeIIOTeXHNKA

JlabopaTopus CymoBbIx
JHEPIeTHYECKUX  YCTAHOBOK -
yueOHast ayAUTOpUsL JULS

AymutopHas 1ocka;, Kommurekt yueOHOit wmebemm; Jlaboparoprbsle ycraHoBkum: HacocHas
YCTaHOBKA C LEHTPOOCKHBIM HacocoM, HacocHas yCTaHOBKA C BHXPEBBIM CaMOBCACHIBAIOIINM
HacocoM 1,0 BC-0,9M, BeHTuUnsIIMOHHAS YCTaHOBKA C JIByMS LIEHTPOOEKHBIMH BEHTHJIATOPAMH,




IIPOBEIEHUS 1a00PaTOPHBIX

3aHATUI

Kanopumerp B-0SMA nmst onpeneneHuss TEmIOTHI CTOpaHUs TOIUIMBA, Buckoszumerp tuma BY
(OHrnepa) Juist ompeseNieHUs BSI3KOCTH TomumBa, [Ipubop Maprenc-Ilenckoro mis omnpeneneHus
TeMIIepaTyp BCIBIIIKM U BOCIUIAMEHEHMs TOIUIMBa, KoMmIpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KBA-I'; Maxkersr: PyneBass miymxkepHas MmamuHa, Kormoarperar KOAB 63, T'azorypOmuHas
yctaHoBKa, CTeHJ BepTONETHOH ra3oTypOMHHONM yctaHoBkM M601-b, PyneBas peeuno-
IUTyHXKepHas MamuHa; KoMIUIeKThl yd4eOHO-HarisiqHeIX mocoduit mo auctuiuimHam: CynoBoe
BCIIOMOTaTENbHOE 3HepreTudeckoe obopymosanne, CynoBble KOTENbHBIE M NApONPOM3BOJIINE
yctaHoBKH, CynoBele TypOoMamuHbl, TemnoTeXHHKa ¥ Temlonepenada, [wuapaBauuyeckue u
ITHEBMATUYECKHE CUCTEMBI, T eMI0TEXHUKA

VYueOHas ayAUTOPUS
TIPOBEICHISI
JIEKIIMOHHOTO TUTIA

IS
3aHATHH

AymutopHas [nocka; Komrurekt ydueOHO#t wmebemm; Jlaboparoprbie ycraHoBkum: HacocHas
YCTaHOBKA C IEHTPOOESKHBIM HacocoM, HacocHas ycTaHOBKa C BHXPEBBIM CaMOBCACHIBAIOIINM
HacocoMm 1,0 BC-0,9M, BeHTunAIMOHHAS yCTAaHOBKA C ABYMsS IIEHTPOOEKHBIMU BEHTHISTOPAMHU,
Kanopumerp B-08MA nnsi onpefeneHus TEIUIOTHI CropaHHUs TOIUIMBA, Buckoszumerp tuma BY
(OHrnepa) misl ompeneneHus BSI3KOCTH ToruinBa, [Ipnbop Maptenc-Ilenckoro ans ompeneicHuUs
TeMIIepaTyp BCIBIIIKK ¥ BOCIDIAMCHEHHS TOIUIMBA, KomIpeccopHast yCTaHOBKa ¢ KOMIIPECCOPOM
KBJ-I'; Maketsl: PyneBas mimymxkepHas Mamuna, Kornoarperar KOAB 63, T'azorypOunHas
yctaHoBKa, CTEHJ BEpTOJNETHON Tra30TypOMHHOW yctaHoBKM M601-B, PyneBas peeuHo-
IUTyH)KepHass MamnnHa; KoMIUTeKTH ydeOHO-HarOHBIX Tmocobmit mo mucimmmmHaM: CymoBoe
BCIIOMOTATeIbHOE 3HepreTudeckoe obopynoBaHue, CymoBble KOTEIbHBIE M IAapONPOU3BOAAIINE
ycraHoBkH, CynoBele TypOoMammuHbl, TeruioTeXHHKa W Tevlonepenava, [ wapaBauyeckue u
ITHEBMaTHYECKHIE CHCTEMBI, T eIIOTeXHUKA




