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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

3.2 | YMeTh:

3.2.1 [ OcymiecTBIATE BEIOOP IEMEHTOB KOTEIBHBIX YCTAHOBOK AT 3aMEHBI B IIPOIIECCE 3KCILTyaTal[lK cy0B [10AroToBUTE
co0OIIeHHE 110 KOTENbHBIM YCTaHOBKAM

3.2.2 | {aBaTb pa3BepHYTHI IPaMOTHBII OTBET Ha IOCTABIEHHbBIE BOMPOCHI, KACAIOIIHECS KOTEIBHBIX U MapOIIPOU3BOISAIINX
YCTaHOBOK

323

324

3.3 | Baragern:

3.3.1 | HaBeixaMu BEIOOpa KOTJIOATPETATOB IO 3aJaHHBIM TPEOOBAHISIM

4. CTPYKTYPA JUCHUIIJIMHBI (MOIY JIS)

Bun HaumenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Hacos | Jlurepatypa | IlpIlo
3aHATUS / Kypc AroT
Paznen | Paspea 1.
Jlex KotenbHast ycranoBka cymna. [Taponpon3Boasimas yctanoBka /JIek/ 5 2 JI1.1 0
Cp KotenbHas ycranoBka cynna. [TaponpomsBosimas ycranoBka /Cp/ 5 12 JI2.1J12.2 0

Jlex CxuraHue )KUAKAX TOIUTHB B CYIOBBIX KoTiax /JIex/ 5 2 JI1.1 0




JIab OmnpeneneHue TEMIOTHI CTOPAHUS TOIUINBA 5 2 JI3.1 0
OmnpeneneHue TeMIepaTypbl BCIBIIIKH
Tonounsle ycrpoticta /J1ab/
Cp Cyxuranue )XHJIKUX TOIUTAB B CYIOBBIX KoTiax /Cp/ 5 14 JI2.1J12.2 0
Jlex TemmooOMmeH B koTnax /JIex/ 5 2 J1.1 0
JIa6 Omnpenenenue pa3mMepoB TOMKU U IUAMETPOB KOJIEKTOPOB, TOCTPOCHUE 5 2 JI3.2 0
KOMITOHOBOYHOTO YepTeka TONKHU (peIIeHHe 3a/1a4)
/J1a6/
Cp Temnoobmen B koTiax /Cp/ 5 14 JI2.1J12.2 0
Jlex Boanblii pexxuM 1 BogonoArotoBka /Jlex/ 5 0 JI1.1 0
Cp Boanblii pexxum u Bogonoaroroska /Cp/ 5 12 J12.1 J12.2 0
Jlex l'azonuHammueckue npoueccsl B komax. Hupkymsmus /JIex/ 5 0 J1.1 0
Cp I'azonunammueckue mpoueccsl B koTinax. Hupkymsmus /Cp/ 5 12 J2.1J12.2 0
Jlex KoncTpykuuu napoBbIX U BOJOTPENHBIX KOTJIOB U UX 3JIEMEHTOB. 5 0 J1.1 0
Okcrtyaranus KoTios /JIex/
Cp KoHcTpyKImu napoBbIX U BOJOTPEHHBIX KOTJIOB U HX 3JIEMEHTOB. 5 12 JI2.1J12.2 0
Okcmmyaranus koTios /Cp/
HKP Texymmit korTposs /MKP/ 5 4 0

5. COAEPKAHME AVNCLUILIAHGBI (MOAYJIST)

Paznen 1 KorenbHas yctaHoBka cynHa. [TaponpousBoisiiast ycTaHOBKa

Tema 1.1 Ha3sHageHmne KOTENBHOM yCTaHOBKH, o0mIHe cBeneHus. Kiaccudukarms i XxapakTepUCTHKH KOTIIOB

Hcropuueckue cBeeHus 0 MPOMBIIITIEHHOMY UCIIOJIb30BaHUIO SHEPTUU N1apa. Y CTPOICTBO U IPUHLIUI IE€HCTBUS
ITMHAPHYECKOT0 Ta30TPyOHOr0 000POTHOTO (IIOTIIAHICKOTr0) Koia. OOmIre CBeICHHs O BCIIOMOTaTeNIbHBIX KOTEIBHBIX
YCTaHOBKaX, CyJIOBBIE OTPEOUTENHN TTapa M ropsiueii BoAbl. YTIPOIIeHHAs IPUHINIHATIBHA cXeMa BojorpeiiHoit KY.
Kraccu¢ukanus mapoBeIxX KOTIOB 110 HA3HAYEHHUIO, HICTOYHUKY TETIOTHI, TTTABHOMY KOHCTPYKTHBHOMY ITPHU3HAKY, ABIKCHHIO BOJBI
1 MapoBOJIsiHON cMecu. OCHOBHBIE XapaKTEPUCTHKH MAPOBBIX U BOAOTPEHHBIX KOTIOB.

Tema 1.2 YCTpOHCTBO ¥ MPHUHIKI ACHCTBHSI BOXOTPYOHOTO TAPOBOTO KOTJIA H YCTAHOBKH

PaccmoTperne cxeMbl BOZOTPYOHOTO TTAPOBOTO KOTIIA, IIPOM3BOAAIIETO ITEPETPETHIH Map ¢ ’KOHOMaH3pOM 1
BO3/[yXOIIOJJOrpeBaTeIeM COBMECTHO C OOCTYKHUBAIOIINMHE €T0 CHcTeMaMH. PaccMoTperre GpyHKITHOHANBHON CXeMBI KOTEIIbHOM
YCTaHOBKHU C aBTOHOMHBIM KOTJIOM ISl TEIJIOCHA0KEHUS U YTUIIM3aLMOHHBIM KOTJIOM JUISl 3JIEKTPOCHA0XKEHHS ¢ OCHOBHBIMU
MapOBBIMH U BOJISHBEIMH TPYOOIIPOBOIAMH.

Temal.3 ITaponpousBozsiue yCTAHOBKU

IIpuHLMT OecTBUS UCTIAPUTENBHBIX YCTAHOBOK («TPSI3HBIX» KOHACHCATOB U BOJIOOIPECHUTENILHBIX). Y CTPOMCTBO arperaTta
YTUIN3aLMOHHON BOJOONPECHUTENLHON YCTaHOBKH, OCOOEHHOCTH 3KCILUTyaTallud YCTaHOBKH.

Pa3nmen 2 Coxuranue >KUIKUX TOIUIMB B CYAOBBIX KOTIAX

Tema 2.1 XapakTepUCTHKHU KUIKUX TOILIHB

DeMeHTapHBIH COCTaB TOIUIMBA IO paboueil 1 roprodeii Macce. Bricimas u HU3IIAS TEIUIOTa CTOPaHMs TOIUIMBA U METOABI UX
omnpeneneHus. BHIbI KOTEIBHBIX TOIUIMB. XapaKTEPUCTUKH KHUJIKUX TOIUIUB (BA3KOCTH, INIOTHOCTh, TEMIICpaTypa 3aCThIBAHNUS,
Temneparypa BenblikH). [ToHsTHS, TprHOOPHI M METOBI onpeienieHus. 11010rpeB TSHKENOro TOIJINBA CYI0BOM KOTEIbHON
YCTaHOBKHU.

Tema 2.2 MarepuanbHBIH OaaHC Iporiecca TOpeHNs

Peaxuuu ropeHHs TOPIOYHX 3IEMEHTOB TOIIIHBA. TeopeTuueckoe U IeHCTBUTEIHOE KOIHMYECTBO BO3/AyXa, HEOOXOAUMOE IS
cxuranus Tormsa. OnpeneneHne kodpduunenTa u30bITKa BO3yXa C UCIONIb30BaHUEM ra30aHaIn3aTopoB. OOBEM IIPOIYKTOB
cropanusl. JlnarpaMma «3HTaJIbIHA IPOLYKTOB CTOPaHUs — TEMIIEPATYPA».

Tema 2.3 Tonounsle yCTpOICTBA U IIPOLIECCHI

IIpouecc akTHBaLIMK U €ro pe3ynbTaThl. Cxema IUKIIA [eHON pa3BeTBIEHHON peakiuy ropeHus Bogopoa. [lonarue TonouHoro
YCTpOHCTBa. ArperaTupoBaHHbIC TONOUYHbIE ycTpoiicTa. Knaccudukamus Gpopcynok. Konerpykuuu dopcynok. Oprannzanust
TOIMOYHOTO IpoLEecca.

Tema 2.4 TemnoBoit 6anaHc KOTIa

YpaBHeHHE TEIUIOBOro OanaHca B aOCOMIOTHOM M OTHOCUTENbHOM BHJE. [lonBeneHHas TennoTa. [loTepu TEMIOTH ¢ yXOASAIMMU
ra3zaMy, OT XUMHUYECKON HETIOJHOThI CTOPaHMs U B OKPYXKAIOILYIO CpEy U HX 3aBUCUMOCTb OT Harpysku. Onpeneneuue KI1J]
MIApOBOT0 M BOZOTpeitHOTO KOoTiI0B. OnperneneHue ko3¢ GHUIHeHTa HCTIONH30BaHNS TEIIOTH BBITYCKHBIX Ta30B B yTHIM3AMOHHBIX
KOTJaxX.

Paznen 3 TemnooOMeH B KOTIax
Tema 3.1 OcHOBHBIE IOHATHS O TIpOIeccax TeII000MeHa B KoTie. TermnooOMeH B Tonke

Hy’ieBOCHpI/IHI/IMa}OH.II/Ie 1 KOHBCKTUBHBIC ITOBEPXHOCTU HArpeBa. CyMMapHa?I TCILI0TAa, IIOJTydCHHAas BOJIOM 4epe3 3TU NOBCPXHOCTH.

OcnabiieHre jiyda Ca)KUCTBIMHU YaCTHIIAMU M TPEXaTOMHBIME ra3amu. [IOHSTHE TONIIHHBI n3Ty4aromniero ciost. TermmoBoe
HAMPSDKEHUE TOMOYHOrO 00beMa M pa3Mephl TOMKHU. TerioBas MOIHOCTh JIy4EeBOCTIPHHUMAIOIINX IOBEPXHOCTEH. DHTANBIINS B
ammabarHol Tonke. Onpe/eneHne Ge3pa3MepHO TeMIIEPATYPhl Ha BBIXOJIE U3 TOMKU. [IOHATHE CTENEHN SKPAHUPOBAHUS TOIKH.
Tema 3.2 TemmooOMeH B Iydke mapooOpa3yroIux Tpyo

Omnpenenenne uncia Tpyod B psiay. JKuBoe ceuenue st mpoxoa ra3oB. CpeaHsisi CKOPOCTb Ta30B B IMy4ke. TerioBast MOIIHOCTh




KOHBEKTHBHBIX TIOBEPXHOCTEH. DHTANBIHA Ta30B Ha BBIXOJIE U3 MyuKa. [IoBepXHOCTh HarpeBa MPUTOIOYHOTO Iy4Ka. Yucno psoB
Tpy0. I'paduky 3aBUCUMOCTH XapaKTEPUCTUK BOJOTPYOHOTO BCIIOMOTATEIbHOIO KOTJIA OT Harpy3KH.

Tema 3.3 Tenonepenaya B NOBEPXHOCTIX HArpeBa YITUIM3aLUOHHBIX KOTJIOB

PacuetHsrif pexnm. OCOOSHHOCTH TEIIOBOTO PAcUeTa YTHIN3AMOHHBIX KOTIOB CHCTEM OOBIYHON yTHIIH3AIIH.

Paznien 4 BoiHbli peXKUM U BOJIOIOATOTOBKA

Tema 4.1 [Toka3zarenu kadecTBa Boabl. JlokoTioBas oopaboTka

OcCHOBHBIE HOHBI CONH B BoJie. KecTKocTh U colleHOCTh BoAbl. Lllenounoe, pocdarHoe u HUTpaTHOE uncio. TpeboBaHus K
nuTarenbHON Boge. OuncTka oT HedrenpoaykToB. CHIKEHHE 001Iel KeCTKOCTH. XUMHUYecKas 1 TepMHYecKas JAeadpanusl.
VYerpoiicTBo geaspatopa.

Tema 4.2 Hakwurne- u mmamoo6paszoBanue. Boasrit pexnm

CrabopacTBOpUMBIE COSANHEHHMS B KOTJIOBOI BOZIE M MX BBINA/ICHUE B BUJIC HAKUIIN WIN LIJIaMa. BBoMMble XUMUUECKNE PeareHTHI.
®ocharHo-HUTPATHBIH peskUM 00pabOTKH. BepXHss 1 HIDKHSS NPOIyBKa.

Tema 4.3 3arpsa3HeHue napa 1 METO/bI IOJy4EHUSI YUCTOTO Mapa

Harpy3ska 3epkana ucrnapesust. MexaHH3M yHOCA ITapoM BJIard. 3aBUCUMOCTb BIIQXKHOCTH Tapa OT BBICOTHI IIAPOBOTO MIPOCTPAHCTBA
Y Harpy3kH KoTJjia. BHyTpHKoIIeKTOpHBIE cenapaloHHbIe YCTPOICTBa.

Paznen 5 I'azonunaMudeckue npoueccsl B KoTinax. Lupkymnsanus

Tema 5.1 'a3oanHaMIUECKHE TPOIIECCH B KOTIAX

CornpoTuBiieHHEe BO3AYIIHO-Ta30BOT0 TPAKTA U CaMOTsra. XapakTepHCTHKa BO3YIIHO- ra30BOro TpakTa. PacueTHbie mapameTpsl
BEHTWJIATOpA. PerynupoBanue moaayn Bo3ryxa.

Tema 5.2 [Ipornecc ecTecCTBEHHON MUPKYISLINN B KOTJIAX

OCHOBBI TEOPHH €CTECTBEHHON IUPKYISALNU. Ha/le:KHOCTh €CTeCTBEHHOM UPKYIISILIMH.

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

Tema 6.1 BogoTpyOHBIE CyOBBIE KOTIOM

I'maBHBIE KOTIIBI C MaponeperpeBaTeneM, pacoNoKEHHBIM MEXKy KOHBEKTHBHBIMH ITy4KaMHU M 32 KOHBEKTUBHBIM ITy4KOM, a TaKKe
I'TIK ¢ momHOCTBIO SKpaHNPOBAHHOM TONKOH. BeromMoraTenbHEIE KOTIIB 0€3 XBOCTOBBIX M C XBOCTOBBIMH ITOBEPXHOCTSIMH HarpeBa,
6e3 mapomneperpeBarelis U ¢ HaporeperpeBaTesieM.

Tema 6.2 OraeTpyOHbBIC U OTHETPYOHO-BOJAOTPYOHBIE CYIOBBIC KOTIIBI

OrHeTpyOHBII TOPH30HTAIBHBIH 000OPOTHEIIN W BepTHKAIBHEIC KOTIIEL. OrHETpyOHO-BOAOTPYOHBIE KOTIIEI C Pa3IHIHbIM
UCTIOJIHEHUEM IIyYKOB.

Tema 6.3 YTunu3aluoHHble © KOMOMHUPOBAHHbIE CYIOBbIE KOTIIbI

VY THUIM3aMOHHbIE KOTIIbI C €CTECTBEHHON LUPKYISIIUEH. Y THIM3aIllMOHHbIE BOJOTPYOHBIE KOTIIBI OOBIYHON yTHIN3ALUH C
NPUHYIUTEIBFHOM IUPKYIAHEH ¢ THIHHAPUIECKOH (GopMoii KoxKyxa M TIOAKIIIOUSHHE K HIM cellapaTropa mapa. Y CTpoHCTBO
cemnaparopos napa. KoTisl ¢ riry0okoit yrunuzanuei Temnotsl. [[puHnnnuansHas cxeMa v 00K BU] KOTIA HITHHIPUIECKON
KOMIIOHOBKH ¢ naporneperpeareneM. KoMOMHIUPOBaHHbIE BEPTHKAIBHBINA OTHETPYOHBIN U OrHETPYOHO-BOAOTPYOHBIH KOTibI. KoTen
HWHCHHEPATOP.

Tema 6.4 Boporpelinble aBTOHOMHBIE U YTHIN3ALIMOHHBIE KOTJIBL U YCTAHOBKU. T€pPMOMACIISIHHBIE KOTJIbI

ABTOHOMHBIH BOJOTPEHHBIIN ra30TpyOHBI 00OPOTHBIM KOTEN. Y THIM3alMOHHbBIE BOJOTPEHHbIE ra30TPyOHbIE KOTIbI ¢ BHEITHUM U
BHYTPEHHHM OOBOJIHBIM KaHaioM. CocTaB ¥ IPUHIUIT pabOTHI BOJOTPEHHOI KOTeNbHOH ycTaHOBKU. OneHKa 1 001acTh
IIPUMEHEHUS. OPraHUYECKOT0 TEIUIOHOCUTENS. TepMoMacIsiHHbIN aBTOHOMHBIN KOTEI.

Tema 6.5 KorensHas apmatypa. MaTtepuanbsl KOTIOB. DKCIUTyaTallys KOTIOB

HasnadeHnue 1 ycTpoiicTBO CTONMOPHOrO KiIanaHa, BOJOYKa3aTels, IUTaTeIbHOr0 KJIanaHa, TTTaBHOT0 U UMITYJIBCHOTO
MpeTOXPAaHNUTENBHBIX KIIaraHoB. Pacrionoskenne apMaTypsl mapoBoro komia. TpeGoBaHMS K cTallsIM, HCIOIb3YeMBIM B KOTJIaX, U
npuMeHsieMble cTainy. OTHEYNOpHbIE U TEIUIOM30/SILIMOHHbIE MAaTEpPHUAIIbL.

IlocnenoBarenbHOCTH Onepalyii pu MOArOTOBKE CYJOBBIX MTAPOBBIX KOTJIOB K IeCTBUIO. BBOA B [ieiicTBHE U TEXHUKA
6e30IacHOCTH IPH PACTONKE U IoxbeMe mapa. TexHuka o0CITyKMBaHUs MTAPOBBIX KOTJIOB B ICHCTBUM: KOHTPOIUPYEMbIE
TapaMeTpHl, Mo IepKaHIe YPOBHS BOJBI B KOTJIE, KOHTPOJIE pabOTHI MIMTATEIFHOM M TOIUIMBHOM CHCTEM, JIPYTHe OTIEPaIliH.
TexHuKa BBIBOJ KOTJIA U3 ACHCTBUS MPU HOPMANBHBIX PEXKUMAX PAOOTHI, «KMOKPOE» H «CyX0€» XpaHeHHE. ABapUIHBIE PEKUMBI
paboThl. YIIycK BOABL: NPU3HAKHU, JEHCTBUE OOCTYKUBAIOLIETro NepcoHana. [I[pHurHbl M0XkapoB B ra30X0/1aX aBTOHOMHBIX U
YTHIIM3aIHOHHBIX KOTJIOB M ACHCTBUS PH NX BOSHUKHOBEHUH. OCOOCHHOCTH 00CITYy)XKMBaHHS 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 U 32/IaHUSA

1. CynoBsle oTpebuTENN TIapa
2. Knnaccuduxaryst napoBbIX KOTJIOB
3. XapaKkTepUCTUKH KOTIOB




4. Tonmuso CIIK. Tpe6oBanus k Tommusy CIIK

5. Tornuso CIIK. CoctaB TomnuBa. Macchl TormBa

6. OcHOBBI TeopHH TOpeHuUs TOIUTHBA. CKOPOCTH TOPEHHS U (paKTOPEI ee ONpeIesIone

7. MaTepuanbsHbIH 6aaHC Mponecca rOpeHust. DHTAIBINS IPOAYKTOB CTOPAHHS TOILIHBA

8. IIpu3HaKu KaueCTBEHHOTO TOPEHUs! TOILUINBA

9. OCHOBHBIE TTOJIOXXEHHUS TEOPHU TOHMOUYHBIX IporieccoB. Tpedosanus k Tonkam CIIK

10. Temmosoii 6amanc CITK

11. YpaBHeHue TemoBoro 6amanca

12. TenioBbIe MOTEPH U CIIOCOOBI MX YMEHBIICHHS

13. KTIJI xotna

14. ®opcynku CIIK

15. Koappunument nonesnoro aeiicteust CIIK mo npssMmomy 1 o6paTHOMY TEIJIOBOMY OajlaHCy

16. [TIpuniun paboThl OTHETPYOHBIX KOTJIOB

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

18. MeToauka pacuera Teruiooomena B Tonke CITK

19. KoadpummenT 3arpsi3HEHHS TOBEpXHOCTEH

20. CynoBble TapoBBIC KOTIHI ¢ IPHHYANTEIBHON UpPKysnue. OcoOeHHOCTH KOHCTPYKITNH B 00J1aCTh
NpUMEHEHUS

21. HapexHoctb ectecTBeHHOM nupKyssiun CITK

22. OCHOBHBIC YpaBHEHUS JUIS pacdeTa KOHBEKTHBHOTO TermooomeHa B CITK

23. OCHOBBI TEOPUH TOPCHUS

24. «lllaxTHBIE» Cy1OBBIE MapoBble KOTIbL. OCOOEHHOCTH KOHCTPYKIIUI

25. Asponunamuyeckuii pacuer CIIK

26. Conpotusnenue cetd. Cmotsra CIIK u VIIK

27. Cioco0bl peryaMpoBaHus MOJAauu BO3yXa

28. OCHOBBI TEOPUH ECTECTBEHHON LUPKYIALUH. KpuTepun HalesKHOCTH €CTECTBEHHOHN HUPKYIALMN
29. Ouenka HagexHocTy nupkKyasuuu CIIK. [IpuynHbl, BEI3BIBAOIIUE 3aCTOW U OIPOKHUIBIBAHUE LUPKYIIALUH
30. OCHOBBI TEOPHH ECTECTBEHHOMN NUPKYIAUH. [IpeensHas KpaTHOCTD UPKYIISAINT

31. YTunn3auuoHHbIE KOTIIBI C IPUHYUTEIbHON HUPKYIAHEH, MX XapaKTepPHUCTHKU U 00J1acTh NPUMEHEHUS
32. Omops!I CyJOBBIX TAPOBBIX KOTIIOB. KoHCTpYyKIHS M padoTa

33. OcHOBHBIC ITOJIOKEHUS TEOPHH €CTECTBEHHON upKymaun. KpatHocTs nupkysnun. CKopocTs
LUPKYISIUMK. JIBHKYLIUI HAllop M MOJE€3HbIA HANlOp HUPKYJIALUU

34. KoMOMHHPOBaHHBIE KOTJIBI

35. Apmarypa CIIK, koHCcTpyKIus, padota u pasmenienne Ha CITK

36. Obmyposka CIIK. Yxon 3a KUpIHYHOI KIagKoi

37. KonextusHslii Ternooomen B CITK

38. JIyaucterit Terumooomen B CITK

39. Pacuet Ha mpouyHOCTh 35eMeHTOB CIIK

40. Marepuansl, IpUMeHsieMble B KOTJIOCTPOSHUH. MeTasl IOBEPXHOCTEH HarpeBa, KOMIEKTOPOB U apMaTyphl

6.4. Meronmueckune MaTepuaJibl, Onpeae/sonue npoueaypbl OHeHUBaHUA

IIpu 3ammre 1a60paTOpPHBIX pabOT oOyyaromemMycs 3aaeTcsi TPH BOIpoca 1o Teme paboTel. B citydae oTBeTa Ha mocTaBieHHbIE
BOIPOCHI paboTa cuuTaeTcs 3aluIneHHo. [Ipn oTBeTe Ha ABa BOIpOCa M MOJIHOM OTCYTCTBHH OTBETa HA TPETHH, HIIM HETIOTHOM
OTBETE, Ha BCE TPH BOIIPOCa TabopaTopHas paboTa CUMTAETCS HE 3aIl[HIICHHON.

OK3aMeH N0 JUCHUIIIMHE COJAEPKUT BOIMPOCH! HAIIPaBIICHHBIE HA OLIEHKY 3HAaHUH, yMEHUI U HaBBIKOB, XapaKTEPU3YIOIIUX JTalbl
(hopMHpOBaHI KOMIIETEHINH. DK3aMECHAIIMOHHBII OMIIET CONEP)KUT YEeTHIPE BOIPOCA, OXBATHIBAIOIINX OCHOBHBIC IOHSTHS,
U3ydaeMble B JUCIUILINHE.

OK3aMeH NPOBOJUTCS B MUCHbMEHHOM BUJIE.

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

2 (HEeyIOBIETBOPHUTEIHHO) - BRICTABIIACTCS 00yJAIOIMIEMyCsl, €CJIH XOTSI ObI OTHO M3 33JaHIH He BBITIOIHEHO HITH BEIITOJHEHO HE B
MOJHOM 00BeMe W/WIIN OAUH WM HECKOJIBKO OTBETOB UMEIOT OIIMOKH B COAEPKAHUY U/UIH BBIBOAAX, KOTOPBIE IIPHBEIHN K
3HAUYNTEIbHOMY UCKa)KEHHIO HTOTOBOTO pe3yabTaTal (YIOBIETBOPUTEIBHO) — BEICTABISIETCS 00y4aroeMycsl, ECIIM BCe 3a1aHUs
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 (X0OpoI110) — BEICTaBIsIETCS 00Y4aIOLIEMYCsl, €CIIH BCE 3aJaHHs BBIIIOJHEHBI B COOTBETCTBUU C TPEOOBAaHUAMH 3K3aMEHAIIHOHHOTO
Ouiera, B OJTHOM 00BbEMe, OJJHAKO OJIMH MJIM HECKOJIBKO OTBETOB MMEIOT OIIMOKH B COAEPKAHUU W/MIIM BBIBOJAX, HE BIUSIOLINE
(nmm cra®o BIUSIONTNE) HAa HTOTOBBIA PE3yIIbTAT.

5 (oTIMYHO) — BBICTABISAETCS 00YJAIOIIEMYCsl, €CIIH BCE 3a1aHHs BBITIOIIHEHBI B COOTBETCTBHHU C TPEOOBaHUAMH YK3aMEHALMOHHOTO
OueTa, B OJIHOM 00beMe U 0€3 OINOOoK.

B cimydasx, eciy CTYICHT JaeT He IOJHbIC H/WIH He pa3BepHYTHIC OTBETHI HA BOIIPOCHI OMIIETA HIIH JK€ OTBETHI COJePIKaT
OIMMOOYHBIE CBEICHHS M BBIBOJIBI, IPETIO1aBATEIIb BIIPABE 33aBaTh JOMOIHUTEIBHBIE BOIPOCH], HAIPABICHHEBIC HA yTOYHCHUE
YPOBHsI 3HaHUM, yMEHUI Y HABBIKOB CTYJI€HTA B PAMKaX OCBOEHUS KOMIIETEHLIUI 1O JaHHON AUCLUIUIMHE.




7. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJIS)

7.1 Pexomengyemast 1ureparypa

7.1.1. OcHoBHas JIMTEpPaTYpa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA
JI1.1 | Cens JI. U. CynoBsie KOTeNbHbIE U Taponpou3Boasmue yctanoBku: Kype nexuuit | Bnagusocrokx: MI'Y um.
anm. I'.1. HeBennckoro,
2011
7.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTETU 3arnaBue WznarenscTBO, TOA
JI2.1 | Xapun Bragumup CynoBble MalllMHbI, YCTAHOBKH, YCTPOMCTBA U CUCTEMBI: YUEOHUK ISt Mocksa: TpancJlut [u
MurpodaHoBHY, BBICIII. MOP. y4e0. 3aBe/IecHUI Ip.], 2010
3anbko Oner
Huxonaesuu, JI¢kun
Bopuc I'puropsesuu,
ITuckmnoB Bukrop
Tumodeesnd, Xapux
Bragumup
MurpodaHoBIY
JI2.2 |Enun B. 1., CynoBble KOTENBHBIC YCTAHOBKHU: YIEOHNK Mocksa: Tpancnopt, 1993
Henucenxo H. U.,
Kocteues 1. U.
7.1.3. MeTtoanueckue pa3padoTKu
ABTOpBI, COCTaBUTETH 3armnaBue WznarenscTBO, TOA
JI3.1 |Ilymnun Banepwuii Bs3kocTh TOIUIMBA U TEMIIEpaTypa ero MoJorpeBa: MeToI. yKas. Mo HoBocubupck: HI'ABT,
Ilerposuy, Eropos BBITIOJIHEHHIO JIa0.-1IpakT. paboTsl 1o auci. " Cy1oBbIe KOTEIbHBIC H 2009
I'eopruii JIeoHn0BUY | TapOIPOU3BOASIINE YCTAHOBKHU"
JI3.2 | Ilymnun Banepuii TemnoBoif pacuéT BOJOTPYOHOTO BCIOMOTaTeIBHOTO MapoBoro kotia: | HoBocubupek: CT'YBT,
[letpoBuu METOJ. yKa3. 110 BBIM. KypcoBoi paboTsl o nucuuiuinbe "CynoBeie 2016
KOTEJIbHbIE U apOIIPOU3BOJAIINE YCTAaHOBKU"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)
Haznauenue OobopynoBanue
YuebHas AyAUTOPHS i | AynutopHas  gocka; Kowmmiekr ydeOHolt wmebenmu; JlabGopaTopHble ycTaHOBKM: HacocHas
MPOBEICHUS 3aHATHH | yCTAHOBKA C IEHTPOOEXXHBIM HacocoM, HacocHas ycTaHOBKAa C BHXPEBBIM CaMOBCACBHIBAFOIIHM

MPAaKTUYECKUX 3aHATHH

HacocoMm 1,0 BC-0,9M, BeHTmiAIMOHHAs yCTaHOBKA C IBYMsS IICHTPOOEKHBIMH BEHTHIISTOPaMH,
Kanopumerp B-08MA 1ns ompezaeneHusi TEIUIOTHI CTOpaHHs TOIUIMBa, Buckosumerp tuma BY
(OHrnepa) uis ompezeNeHUs BSI3KOCTH TomumBa, [Ipubop Maptenc-Ilenckoro mis omnpeneneHus
TeMITepaTyp BCIBIIIKK M BOCIDIAMEHEHHS TOIUIMBa, KomIpeccopHast yCTaHOBKa ¢ KOMIIPECCOPOM
KBA-I'; Maxketsl: PyneBass miaymxkepHas MamuHa, Kormoarperar KOAB 63, T'azorypOuuHas
ycraHoBka, CTeHJ BepTOJeTHOW Ta30TypOMHHON yctaHoBkum M601-b, PyneBas peeuno-
IUTyH)KepHass MamnuHa; KoMIUTeKTHl ydeOHO-HamIAOHBIX TocoOmii mo mucrumimHaM: CymoBoe
BCIIOMOTATEIbHOE 3HepreTudeckoe obopynosaHue, CymoBble KOTEIBHBIE M ITapONPOU3BOAAIINE
yctaHoBKH, CynoBele TypOoMamuHbl, TemnoTexHHKa ¥ Temlonepenada, [uapaBauuyeckue u
ITHEBMATUYECKHE CUCTEMBI, T eMIOTEXHUKA

YuebHas AyIUTOPHS TUTS
NPOBEJCHHUS TEKYIIEr0 KOHTPOJIS
U IPOMEXXYTOYHOH aTTecTaluu

AymutopHas 1ocka; Komrmurekt ydueOHO#t wmeGemm; Jlaboparoprble ycraHoBku: HacocHas
YCTaHOBKA C IEHTPOOESKHBIM HacocoM, HacocHas ycTaHOBKa C BHXPEBBIM CaMOBCACHIBAIOIINM
nacocom 1,0 BC-0,9M, BeHTunsiunoHHas yCTaHOBKA C ABYMS LEHTPOOEKHBIMH BEHTUIISTOPAMH,
Kanopumerp B-08MA nnsi onpeneneHus TEIUIOTHl CropaHHUs TOIUIMBA, Buckosumerp tuma BY
(OHrnepa) mns ompeneneHus BSI3KOCTH TOrUINBa, [Ipnbop Maptenc-Ilenckoro anst ompemercHuUs
TeMIIepaTyp BCIBIIIKK M BOCIIAMEHEHHs TOIUIMBa, KommpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KBJ/-TI'; Maketsl: PymeBast miaymkepHas wmamuHa, Kornoarperar KOAB 63, T'azorypOunHas
ycraHoBKa, CTeHI BepTONETHOW Tra3oTypOWHHOW ycraHOBKM MO601-b, PymeBas peeuno-
IUTyH)KepHass MamnHa; KoMIUIeKTsl ydeOHO-HarIIOHBIX mocobuit mo maucimmimHaM: CymoBoe
BCIIOMOTaTeNbHOE JHepreTnuyeckoe obopynoBanue, CynoBble KOTENIbHBIE M MApONPOU3BOISIINE
ycraHoBku, CynoBele TypOoMaimmuHbl, TeruloTeXHHKa ¥ Tevlonepenaya, [ wWapaBiwyeckue u
ITHEBMaTHYECKHE CHCTEMBI, T eIIOTEXHNKA

YuebHas ayJUTOpHs JUTS
HPOBEJCHUS IPYIIOBBIX u
HHIVMBHUIYaJIbHBIX KOHCY/IbTAIH

AymutopHas nocka;, Kommurexkt yueOHOT wmebemm; Jlaboparoprbele ycraHoBkm: HacocHas
YCTaHOBKa C LEHTPOOEXHBIM HacocoM, HacocHas ycTaHOBKa C BUXPEBBIM CaMOBCACBHIBAIOIINM
HacocoM 1,0 BC-0,9M, BeHTUIISIMOHHAS YCTAHOBKA C ABYMS IEHTPOOCKHBIMU BEHTHIISTOPAMH,
Kanopumerp B-08MA nnst onpeneneHus TEIIOTHl CropaHHUs TOIUIMBa, Buckozumerp tuma BY
(OHrnepa) ma onpeneneHHs: BA3KoCTH TomiuBa, [Ipubop MapreHc-lIleHckoro st ompeneneHust
TeMIIepaTyp BCIBILIKM M BOCIUIAMEHEHMs TOIUIMBa, KommnpeccopHas ycTaHOBKa C KOMIIPECCOPOM




KBA-I'; Maxketsl: PyneBas miaymxkepHas MamuHa, Kormoarperar KOAB 63, T'azorypOmuHas
ycraHoBka, CTeHJ BepTOJIETHOW Ta30TypOMHHON yctaHoBkun M601-b, PyneBas peeuno-
IUTyH)KepHass MamnuHa; KoMIUTeKTHl ydeOHO-HarIIgHBIX TmocoOmit mo mucrumimHaM: CymoBoe
BCIIOMOTATEIbHOE 3HepreTudeckoe obopymoBaHue, CymoBble KOTEIBHBIE M IApONPOU3BOAAIINE
ycraHoBku, CymoBele TypOoMaiiusbl, TeruioTeXHHKa ¥ Temwlonepenaya, [ WIpaBIuyecKue u
ITHCBMaTUYECKUE CHCTEMBI, TeIIOTeXHUKA

Jlabopatopus CynoBbIx | AymutopHast jocka; Komrutekr ydeOHol MeOenu; JlaGopaTopHbie yctaHoBku: HacocHas
SHEPreTUYeCKNX YCTAHOBOK - | YCTAHOBKA C LEHTPOOEKHBIM HacocoM, HacocHas ycTaHOBKA C BHXPEBBIM CaMOBCACBHIBAIOIINM
y4yeOHast ayuTOpHA quis [ nacocom 1,0 BC-0,9M, BeHTUIALMOHHAS YCTaHOBKA C JABYMSI LIEHTPOOEKHBIMH BEHTUIIATOPAMH,
MPOBECHUS nabopatopHbix | Kamopumerp B-08MA st ompeneneHusl TEIIOTHI CTOpaHUs TOIUTHBA, BuckosmMeTp Tuma BY
3aHATUI (OHrnepa) g onpenesieHHs BI3KOCTH TomimBa, [Ipubop MapreHc-IIeHCKoro Uit ompeneneHus
TEMIIepaTyp BCIBIIIKK M BOCIUIAMEHEHMs TOIUMBa, KommpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KB/-I'; Maketsl: PymeBast miaymkepHas wmamuHa, Kornoarperar KOAB 63, T'azorypOunHas
ycraHoBKa, CTeHI BepTONETHOW Tra30TypOWHHOW ycraHOBKM MO601-b, PymeBas peeuno-
IUTyH>KepHass MamnHa; KoMIUIeKTs ydeOHO-HArmsagHeIX mocobuit mo mauciumimHaM: CymoBoe
BCIIOMOTaTeNbHOE 3HepreTndyeckoe obopynoBanue, CynoBble KOTENIbHBIE M MApONPOU3BOISIINE
ycraHoBkH, CynoBele TypOoMammuHbl, TeruloTeXHHKa ¥ Temvlomepenada, [ wWapapiamdyeckue u
ITHEBMaTHYECKHIE CHCTEMBI, T eIIOTEXHNKA
YuebHas ayJUTOpHs quist | AynutopHass  pocka; Kowmmiekr yueOnoit meGenmm; JlaGopaTtopHble ycTaHOBKM: HacocHas
MIPOBEIEHUS 3aHATHH | yCTAHOBKA C LEHTPOOEKHBIM HacocoM, HacocHas yCTaHOBKA C BHUXPEBBIM CaMOBCACBHIBAFOLIMM

JICKIIMOHHOI'O THUIIa

Hacocom 1,0 BC-0,9M, BeHTmiAIMOHHAs yCTaHOBKA C IBYMS IICHTPOOCKHBIMH BEHTHIISTOPaMH,
Kanopumerp B-08MA nnsi onpeneneHus TEIJIOTHI CropaHHUs TOIUIMBa, Buckozumerp tuma BY
(OHrnepa) mia ompeneneHHs: BA3KocTd TomiuBa, [Ipubop MapreHc-lIleHckoro st ompeneneHust
TEMIIEpaTyp BCIBILIKK M BOCIJIaMEHEHHs TOIIMBa, KommpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KBA-I'; Maxkersr: PyneBas miymkepHas MammHa, Kotmoarperar KOAB 63, INazorypOmuHas
yctaHoBKa, CTeHI BEpTONETHOW ra3oTypOuHHONM ycraHoBKH MO601-b, PymeBas peeuno-
IUTyH)KepHass MalnHa; KoMIulekTsl ydeOHO-HArmagHeIX mocobuil mo aucuumiauHaM: Cynosoe
BCIIOMOTATENbHOE BHepreTudeckoe obopymoBanne, CynoBble KOTENBHBIE M NapONPOU3BOJSIINE
ycraHoBkH, CynoBele TypOoMammHbl, TemmoTexHHKa ¥ Temvonepenada, [ wapapinmdeckne u
ITHEBMATUYECKHE CUCTEMBI, T eII0TeXHUKA




