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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 12
caMmocTosTeNbHast pabora 74
4acoB Ha KOHTPOJIb 18

Pacnpez[e.llemle YaCoB JUCHHUIIJIMHBI 110 KypCcaM

Kypc 5

Bup 3anaruit v | P Hroro
Jlexiun 6 6 6 6
JlabopaTopHbie 4 4 4 4
[IpakTuueckue 2 2 2 2
Wnas xoHTakTHas 4 4 4 4
pabota
Uroro ayn. 12 (12 |12 |12
KonrakTtHas padora |16 |16 |16 [16
Cawm. pabota 74 |74 |74 |74
Yacel Ha KOHTPOJIb 18 |18 |18 |18
HUroro 108 | 108 | 108 | 108
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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
BOJONOATOTOBKE, Fa30IMHAMHYECKUM IIPOLIECCAM M LIUPKYJSLUHU B KOTJIAX.

1.2 33.,[[8.'{3 JUCHUIITIMHBI — JaTh CTYACHTY HaBBIKH TCIIJIOBOT'O pacdy€Ta KOTJIOB.

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: b1.B

2.1 | TpeGoBaHusl K IPpeIBAPUTEIbHOI IOATOTOBKE 00y4aI0LIerocs:

2.2 | [ucuMnJIMHbI M IPAKTUKH, 1JI51 KOTOPBIX OCBOEHHUE JAHHOI JTUCHUILINHBI (MO1Y/Is1) HEO0OX0ANMO KaK
npeamecTByoLiee:

3. KOMIETEHI[UY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIETATE OCBOEHHUS JUCHMUILIAHBI
(MOJIYJIST)

IIK-32: CnocodeH ocylmiecTBJISITh NOATOTOBKY, IKCILIyaTALMI0, 00HAPY:KEHHE HEHCIIPABHOCTEH U Mepbl, He00X0JUMBbIE 115
NpeA0TBpaIeHNs] NPUYMHEHNs MOBPEKAEHU CIeAYIOIHM MeXaHH3MaM U cucTeMaM ynpasienusi: 1. [1aBHblii 1BUraTen
U CBSI3aHHBIE C HIM BCIOMOTaTeJbHbIe MexaHu3MbI; 2. [IapoBoii KoTes H CBA3aHHBIE C HIM BCIOMOTaTeJbHbIE MEXaHHU3MbI
W mapoBble cucTeMbl; 3. BenmoMorareabHble IepBHYHBIE ABUTAaTe/IM U CBA3aHHBIE ¢ HUIMH cHcTeMbl; 4. [Ipyrue
BCIIOMOraTeJbHble MEXaHHU3MbI, BKJIIOUAS] CHCTEMbI 0XJ123KeHHs1, KOHAUIHOHHPOBAHUS BO31yXa U BEHTHJISIUH

[1K-32.1: 3naeT mpaBmia 1 001agaeT HABBIKAMH OCYIIECTBICHUS MOATOTOBKH K HKCIITyaTalllH M SKCIUTyaTalluH IJIAaBHOTO
JIBUTATEJsSl M CBSI3aHHBIX C HUM BCIIOMOTATENIbHBIX CHCTEM

IIK-32.2: 3Haer npaBuia u o0nagaeT HaBbIKAMH OCYLIECTBIEHUS MOATOTOBKU K dKCILTyaTallH U SKCILTyaTallid apOBOTO KOTJIA U
CBSI3aHHBI C HIM BCIIOMOTATENIbHBIX MEXaHU3MOB U NAPOBBIX CUCTEM

[1K-32.3: 3naer npaBujia 1 06naz[aeT HaBbIKaMH OCYIICCTBJIICHHUSA IMMOATIOTOBKHU K 3KCILUTyaTalluUU U SKCIUTyaTalluu JPYTUX
BCTIOMOTaTCJIBHBIX CUCTEM YIIPABJICHUA U MEXaHN3MaM, BKIIIOYasA CUCTEMBI OXJIAXKICHUA, KOHIUITUOHUPOBAaHU BO3AyXa U
BCHTHUJIAALIUHU

IIK-32.4: CnocobeH uaeHTH(GUIUPOBATH HEUCIPABHOCTH B CHCTEMAax YIpaBleHHU U MEXaHU3Max, BKiIrouas: 1. [maBHbII qBUraTens
U CBSI3aHHBIC C HUM BCIIOMOTaTelIbHbIC MEXaHU3MBI; 2. [1apoBoii KOTeln 1 cBS3aHHbBIE C HUM BCIIOMOTaTeNIbHbIE MEXaHU3MBI 1
TapoBBIE CUCTEMBI; 3. BeromoraTenbHbIe TepBIYHBIC ABUTATEIH U CBSI3aHHBIE ¢ HUIMU CUCTeMBl; 4. J[[pyrue BcrioMoraTebHbIe
MEXaHU3MBI, BKJITIOUast CHCTEMBI OXJIaXKACHHSI, KOHIUIMOHIPOBAHUS BO3AyXa M BEHTHIISAINN.

B pe3ynbTaTe 0cBOEHHS TMCHUILTUHBI 00Y4AIOLIHIICA T0/KEH

3.1 (3HaTh:

3.1.1 Knaccmbnxaumo CYZAOBBIX KOTJIOB, HA3HAYCHNEC KOTCJIbHBIX U MAPOIPOU3BOAAIINX YCTAHOBOK

3.1.2 | Kapkac xotia. Apmarypa u GOpCYHKH CYIOBBIX APOBBIX KOTIOB. KopIyc KOT/Ia, HUPKYISAIUSI BOABI B KOTIIE

3.1.3

3.14

3.1.5

3.1.6

3.2 | YMeTh:

3.2.1 OCyLLIeCTBJ'I)ITb BLI60p DJIEMEHTOB KOTCJIbHBIX YCTAHOBOK JI 3aMEHBI B ITPOLICCCEC SKCITyaTalluu Cy10B IloaroroButh
COO6H.[CHI/I€ 10 KOTCJIbHBIM YCTaHOBKaM

3.2.2 | [laBaTh pa3BepHYTHII IPAaMOTHBII OTBET Ha MOCTABICHHEIC BOIPOCHI, KACAIOIIHECS KOTEIBHBIX U MapOIIPOH3BOISIINX
YCTaHOBOK

3.3 | Bnagersn:

3.3.1 | HaBbikamu BBIOOpA KOTJIOArPETaTOB MO 33JaHHBIM TPEOOBAHUAM

4. CTPYKTYPA JUCHUILIAHBI (MOIY.JI5T)

Bun HaumeHoBaHuUe pa3ae/ioB U TeM /BU]I 3aHATHSI/ Cemectp | YacoB | Jlutepatypa | IIpIlo
3aHATHSA / Kype AroT
Paznen | Pa3pmen 1.
Jlex KotenbHas ycranoBka cyaHa. [TaponpousBozsias yctaHoBka /JIek/ 5 2 JIT.1 0
Cp KorenpHas ycranoBka cynHa. [laponpousBoasiuas ycranoBka /Cp/ 5 12 JI2.1J12.2 0

JIex Cxuranue KUAKAX TOIUTUB B CYJOBBIX KoTiax /JIex/ 5 0 JI1.1 0




JIab OmnpeneneHue TEMIOTHI CTOPAHUS TOIUINBA 5 4 JI3.1 0
OmnpeneneHue TeMIepaTypbl BCIBIIIKH
Tonounsle ycrpoticta /J1ab/
Cp Cyxuranue )XHJIKUX TOIUTAB B CYIOBBIX KoTiax /Cp/ 5 12 JI2.1J12.2 0
Jlex TemmooOMmeH B koTnax /JIex/ 5 2 J1.1 0
Cp Temnoobmen B xotiax /Cp/ 5 12 JI2.1J12.2 0
Jlek BoaHbIii pexxuM 1 BOZONOATr0TOBKa /JIek/ 5 2 JI1.1 0
Cp Boanslii pexxum 1 Bogonoaroroska /Cp/ 5 12 JI2.1J12.2 0
Jlex T"azoauHamMuueckue mporecchl B kotaax. Hupkymsust /JIex/ 5 0 JIT.1 0
Cp T"azoauHamMuueckue mporeccsl B kotaax. [upkymsims /Cp/ 5 12 JI2.1J12.2 0
Jlex KoncTpykumu napoBbIX 1 BOIXOTPEHHBIX KOTJIOB U UX 3JIEMEHTOB. 5 0 JIT.1 0
Okcmtyaranus KoTios /JIex/
Ip OnpezeneHue pa3MepoB TONIKU U TUaMETPOB KOJUIEKTOPOB, IOCTPOEHHE 5 2 JI3.2 0
KOMITIOHOBOYHOTO depTesxa Tonku /IIp/
Cp KoncTpykuuu napoBbIX U BOJOTPEHHBIX KOTIOB U UX 2JIEMEHTOB. 5 14 J2.1J12.2 0
Okcrutyararus KoTiaos /Cp/
HKP Texymuit kouTpoas /MKP/ 5 4 0

5. COJEPKAHME JUCHUILINHBI (MOAYJIST)

Paznen 1 KorenpHast yctanoBka cygHa. [lapornpoun3Bosisias ycTaHOBKa

Tema 1.1 HazHaueHMe KOTETbHOMN YyCTaHOBKH, 00IHe cBeneHus. Kiaccudukanus u XxapakTepUCTUKN KOTIOB

Hcropuueckue cBeieHHs IO IPOMBIIIIEHHOMY UCIIOJIb30BaHUIO SHEPTUU Napa. Y CTPOICTBO U NPUHLIUI IE€HCTBUS
HWIMHAPHYECKOTO Ta30TPYOHOr0 000pOTHOTO (IIOTIAHACKOT0) KoTia. O0IIe CBeIeH!Us 0 BCIIOMOTaTeNbHBIX KOTEIbHBIX
YCTaHOBKaX, Cy/IOBbIe TOTPEOUTENH Mapa 1 ropsiueii Bojibl. YNpolleHHas IpUHIUINaIbHas cxeMa BojorpeiHoi KY.
Kiraccnguxanus mapoBsIX KOTIOB [T0 Ha3HAYEHHIO, HCTOYHHUKY TEIIOTHI, TIIaBHOMY KOHCTPYKTHBHOMY IIPHU3HAKY, ABI)KECHHIO BOIBI
U IapoBOIHOM cMecu. OCHOBHBIC XapAKTEPHUCTUKH MAPOBBIX U BOJOTPEHHBIX KOTIIOB.

Tema 1.2 YCTpoHCTBO M MPUHIMI ACHCTBHSI BOXOTPYOHOTO APOBOr0 KOTJIA U YCTAHOBKH

PaccMmoTpeHne cXeMbl BOIOTPYOHOTO ITapOBOT0 KOTIIA, TPOM3BOIAIIETO IEPETPETHIA Hap ¢ SKOHOMaH3pOM U
BO3J[yXOIIOJIOTPEBATEIEM COBMECTHO C OOCITYKHBAIOIIMMHE €T0 CHCTeMaMH. PaccMoTperre GpyHKITMOHAIEHOH CXeMBI KOTEIIbHOM
YCTaHOBKHU C aBTOHOMHBIM KOTJIOM JIJISl TeTJIOCHAOKEHUS U YTIIIN3AIMOHHBIM KOTJIIOM IS SJIEKTPOCHA0XKEHHS C OCHOBHBIMU
NapOBBIMH U BOISHBIMH TPYOOIIPOBOZAMHU.

Temal.3 ITaponpousBosIe yCTAaHOBKH

[IpuHIMD NeHCTBUS HCHAPUTEIBHBIX YCTAHOBOK («TPSI3HBIX» KOHACHCATOB M BOZOOIPECHUTENBHBIX). Y CTPOUCTBO arperara
YTUJIM3aMOHHON BOJOONPECHUTENHHON YCTAaHOBKH, OCOOCHHOCTH SKCIUTYaTallud YCTAaHOBKH.

Paznmen 2 Cxxuranue >KUIKNX TOTUINB B CYAOBBIX KOTJIAX

Tema 2.1 XapaKTepUCTUKHU KUIKUX TOILIHB

DeMeHTapHBIN COCTaB TOILIMBA IO pabouei 1 roproyeil Macce. Beicinast 1 HU3MIAS TEIUIOTa CrOPAHUS TOINIMBA U METOBI UX
orpeneeHus. BUIBI KOTETBHBIX TOIUINB. XapaKTEPUCTHKH KHUIKIX TOIUTHUB (BI3KOCTh, INIOTHOCTH, TEMIIEpaTypa 3acTHIBaHN,
TemrepaTypa Benblkn). [TorsTus, mpudops! 1 MeTob! onpeaencHus. [1o1orpeB TSHKEIoro TOIIINBA CYAOBOH KOTEIBHOI
YCTaHOBKHU.

Tewma 2.2 MatepuanbHblii 6anaHC npoiecca ropeHus

Peaxuiyt ropeHMs TOPIOYHX 3JIEMEHTOB TOIUTHBA. TeopeTHuecKoe 1 ISHCTBUTEIFHOE KOJTMYECTBO BO3/TyXa, HEOOXOAUMOE IS
cxuranus Tommsa. Onpenenenue ko3 dunrenta n30bITKa BO3AyXa ¢ UCIIOJIb30BaHUEM ra30aHann3aTopoB. O6bEM NpOIyKTOB
cropanus. JluarpaMma «3HTalbIUA NPOAYKTOB CTOPAaHHs — TEMIIEpaTypay.

Tewma 2.3 Tomo4nbIe YCTPOMCTBA U TPOIECCHI

IIpouecc akTuBanMy U ero pe3ynbTaThl. CXxeMa MUKIIA [EMHOW pa3BeTBICHHOHN peakIuu ropeHust Bojgopoa. IIoHsITiHe TOno4HOoro
YCTpOMCTBa. ArperaTipoBaHHbIC TOIIOYHBIE yeTpoiicTa. Kiaccudukauums gpopcynok. Koncrpykuun ¢popcyHok. Opranusanus
TOIMOYHOTO IpoLecca.

Tema 2.4 TerutoBoit 6anaHc KOTIa

YpaBHEHHE TEIUIOBOro OanaHca B aOCOTIOTHOM M OTHOCHTENbHOM BHJE. [lonBeneHHas TemnoTa. [ToTepu TEmIOTH ¢ YXOISIIMHU
ra3aMy, OT XUMUYECKON HETMOIHOTHI CTOPaHMs M B OKPYXKAIOIIYI0 CPEY U X 3aBUCUMOCTb OT Harpy3ku. Onpeaenenue KIT/
MIapoOBOTO M BOZOTpeifHOro KOoTiI0B. OnperneneHue ko3¢ GHUIHeHTa HCTIOIH30BaHNS TEIUIOTH BEITYCKHBIX Ta30B B YTHIM3AIMOHHBIX
KOTJAaX.

Paznen 3 TemmooOMeH B KoTiIax
Tema 3.1 OCHOBHBIE IOHATHA O TIPOIeccax TeIIoo0MeHa B KoTie. TermrooOMeH B Tomke

JlyueBocIiprHUMAIOIIE M KOHBEKTHBHBIC TOBEPXHOCTH HarpeBa. CyMMapHas TeIUIoTa, MOITydeHHas BOZOH 4epe3 3TH MOBEPXHOCTH.

OcabieHue qy4a Ca)XUCTHIMU YaCTULIAMH M TPEXaTOMHBIMU ra3ami. [ToHsTHE ToNIMHbI H3tydaromero cios. Temiosoe
HaIpsDKEHHE TOMOYHOTO 00beMa M pa3Mepsl TONKH. TerioBas MOITHOCTE JIy9eBOCTIPHHUMAIOIINX IIOBEPXHOCTEH. DHTANBINS B
annabatHoH Tonke. OnpeneneHue 6e3pa3MepHON TeMIepaTyphl Ha BBIXOJIC U3 TONKH. [IOHATHE CTEIIeHHN YKPaHUPOBAHUS TOIIKH.
Tema 3.2 TenmmooOMeH B Imydke napooOpasyromux Tpyo

Omnpenenenune yncna Tpy6 B paay. XKusoe ceueHue Juis mpoxoja ra3oB. CpeaHss CKOpOCTb Ia30B B Mydke. TermnoBas MOIIHOCTh
KOHBEKTHUBHBIX ITIOBEPXHOCTEH. DHTaNbINA Ia30B HA BBIXOJE U3 IIyuka. [IoBEpXHOCTh HarpeBa NPUTOIOYHOrO Iydka. Yucio psios




TpyO. I'paduku 3aBHCUMOCTH XapaKTEPUCTUK BOAOTPYOHOTO BCIIOMOTATEIFHOTO KOTIA OT HATPY3KH.
Tema 3.3 Tennonepenaya B MOBEPXHOCTSX HarpeBa YTUIIN3ALMOHHBIX KOTIIOB
Pacuernslif pexxumM. OCOOCHHOCTH TEIUIOBOTO PacyueTa YTHIIN3AIMOHHBIX KOTJIOB CHCTEM OOBIYHOH yTHIIH3AIIIH.

Paznen 4 BogHblil pexuM U BOJIOTIOATOTOBKA

Tema 4.1 Ioka3zarenu kadecTsa BoJbl. JJokoTiioBas 06paboTka

OCHOBHBIE HOHBI CONH B BoZie. JKecTKOCTh M cosleHOCTh BoAbl. 1llenmounoe, docdarHoe n HuTpaTHOE gHcio. TpeboBaHus K
nuTaTenbHol Boge. OuncTka oT HeTenpoaykToB. CHIKEHHE 001l KEeCTKOCTH. XUMHUUECKas U TepMHUUECKasl ieadpanusl.
YcrpoiicTBo neaspaTopa.

Tema 4.2 Haxwurre- u namoo0pasoBanue. BoxHsrit pexnM

CrabopacTBOpPHMBIE COCUHEHHUS B KOTIOBOH BOJE M WX BBIMACHUE B BUJEC HAKHUITH WX IIaMa. BBOIMMbIE XUMHYIECKHE PEareHTHL.
®DochaTHO-HUTPATHBIN peskUM 00pabOTKU. BepXHss U HUKHASA IPOLyBKa.

Tema 4.3 3arpsisHeHHe Napa U METO/BI TIOJy4E€HHs YUCTOTO Mapa

Harpy3ska 3epkana ucnapeHus. MexaHu3M yHOCA ITapoM BIIard. 3aBUCHMOCTb BIIQXKHOCTH TTapa OT BEICOTHI IIAPOBOTO ITPOCTPAHCTBA
U Harpy3KH KOoTiIa. BHyTpHKOIIEKTOPHbIE ceMapaluoHHbIe YCTPOHCTBRA.

Paznen 5 T'azogunamudeckue npoueccsl B KoTnax. Lupkynsanus

Tema 5.1 'a3o0aMHaAMUUYECKHE IPOLIECCH] B KOTIIAX

ComnpoTuBIeHHE BO3AYIIHO-Ta30BOT0 TPAKTa U CAMOTSATa. XapaKTePUCTHUKA BO3AYIIHO- Fa30BOro TpakTa. PacueTHsle mapaMeTpsl
BEHTUJIATOpA. PerynupoBanue nmogauu Bo3ryxa.

Tema 5.2 [Ipouecc ecTecTBeHHON LHUPKYISINH B KOTJIAX

OCHOBBI TEOPUH €CTECTBCHHON NUPKyIInuH. HagexHOCTh eCTeCTBEHHON UPKYIISAINH.

Paznen 6 KoncTpykiuy napoBbIX U BOXOTPEHHBIXKOTIIOB U UX 3JIEMEHTOB. DKCIUTyaTallysl KOTIOB

Tema 6.1 BomoTpyOHBIE CyOBBIE KOTIIOM

I'maBHBIE KOTIIBI C MapoONeperpeBaTeNeM, PacoI0KeHHBIM MeX/Ty KOHBEKTHBHBIMH ITyYKaMH U 32 KOHBEKTUBHBIM ITyUKOM, a TakXkKe
I'TIK ¢ noJHOCTBIO 3KPaHUPOBAHHON TONKOI. BeriomMorarenbHble KOTIIBI 0€3 XBOCTOBBIX U C XBOCTOBBIMHU ITOBEPXHOCTSIMU Harpesa,
0e3 mapomneperpeBaTels u ¢ maporeperpeBaTesieM.

Tema 6.2 OrneTpyOHBIE U OTHETPYOHO-BOAOTPYOHBIE CYIOBBIE KOTJIBI

OrHeTpyOHBII FOPU30HTAIBHBII 00OPOTHBIN U BEPTHKAIIbHBIE KOTJIBL. OrHETPYyOHO-BOAOTPYOHBIC KOTIIBI C Pa3IMYHBIM
HCTIOJIHEHUEM IIyYKOB.

Tema 6.3 YTunnzanuoHHbIe 1 KOMOWHUPOBAHHBIC CYIOBBIE KOTIIEI

YTUIU3aOHHbIE KOTJIBI C €CTECTBEHHON LUPKYIALUEH. Y TUIN3alMOHHBIE BOAOTPYOHbIE KOTJIBI OOBIYHOM YTHIIN3ALUH C
HNPHHYIUTEITHON UPKYISIIUEH ¢ HMITHHAPUIECKONH popMOii KOXKyXa U MOAKIIOYEHHE K HUM ceraparopa rnapa. Y CTpoicTBO
cemaparopoB napa. KoTisl ¢ riry0okoit yrunmzaiuei TemoTsl. [[puHInmuansHas cxeMa u 00IIni BHJ] KOTIA IFTHHIPHIECKON
KOMITOHOBKH € TaponeperpesareneM. KoMOHMHUpOBaHHbBIE BEPTUKAIBHBIH OTHETPYOHBIH U OTHETPYOHO-BOIOTPYOHBII KOTIBL. KoTen
UHCHUHEPATOP.

Tewma 6.4 Bogorpelinbie aBTOHOMHBIE U YTHIIM3AIIMOHHBIE KOTJIBI U YCTAHOBKH. TE€PMOMACIISIHHBIE KOTJIIBI

ABTOHOMHBII BOIOTPEIHBIN ra30TPyOHBIH 000POTHEIA KOTEN. Y THIN3AIIMOHHBIC BOJOTPEHHBIC ra30TPYOHBIE KOTIIBI C BHEIIHIM H
BHYTPEHHUM OOBOJHBIM KaHaioM. CocTaB U MPUHIUI PabOThl BOJOTPEHHON KOTeNbHON ycTaHoBKH. O1leHKa U 001acTh
MPUMEHEHUS OPraHMYECKOro TeIUIOHOCUTEN. TepMoMacIsIHHBII aBTOHOMHBIN KOTE.

Tema 6.5 Kotenbnas apmarypa. MaTtepuaisl KOTJIOB. DKCIUTyaTalus KOTJIOB

HasnaueHue 1 ycTpOMCTBO CTONOPHOIO KJIaNaHa, BOAOYKA3aTellsd, IMTAaTeIbHOI0 KJIallaHa, IJIaBHOTO U UMITYJIbCHOTO
Ipe0XPaHUTENbHBIX KIIanaHoB. Pacrionoskenne apMaTypsl mapoBoro kotia. TpeboBaHUs K CTallsiM, HCIONb3yeMbIM B KOTJIAX, U
npuMeHsieMble cTainy. OTHEeYNOpHbIE U TEIUIOM30JSILIMOHHBIE MaTepUabl.

IlocnenoBarenbHOCTD ONEpaMii IPU IOATOTOBKE CYAOBBIX IAPOBBIX KOTJIOB K ACUCTBUIO. BBOX B IeiiCTBUE U TEXHUKA
6e30MmacHOCTH IIPU PacTOIKE U MOoAbeMe napa. TexHuka 00CIyKMBaHUS MAPOBBIX KOTJIOB B IEHCTBUH: KOHTPOIUPYEMBbIE
HapamMeTpsl, HOAEPKaHUE yPOBHS BOABI B KOTJIE, KOHTPOIb PaOOTHI TUTATEIbHON M TOIUIUBHOM CHCTEM, APYrUe ONEpaIiu.
TexHnKa BEIBOJ KOTJIA U3 ACHCTBYS PH HOPMATBHBIX PEXXKUMAX PAOOTHI, KMOKPOE» H «CyX0e» XpaHCHHE. ABapHIHHBIC PEKUMBI
paboTHI. YIIyCK BOABL: IPU3HAKHU, JEHCTBUE OOCTYKUBAIOIIET0 epcoHana. [[pHYiHbI T0XKapoB B ra30X01aX aBTOHOMHBIX U
YTHIIM3aLUOHHBIX KOTIOB U A€HCTBUSI IPU UX BOSHUKHOBEHUH. OCOOEHHOCTH 00CTyKMBaHUS YTUIIN3ALMOHHBIX KOTJIOB. TeXHHKa
0€301TaCHOCTH ITPH 3KCILTyaTaI[H KOTJIOB.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

Ot4eTsl Mo J1abopaTOpHBIM paboTam
OTueTsl 0 NPaKTUYECKUM 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.

HpI/I 3alIUTEC MMPAKTUICCKUX pa60T CTYACHTY 3a4acTCd HC MCHEC 2-x BOIIPOCOB. OL[CHKa «HE3aYTCHO» CTABUTCA B CJiydac, €CJIN
CTYACHT HC OTBCTHUJI HA 3aIaHHBIC BOIIPOCHI.

OK3aMeH 10 JUCHUIIIHHE COJAEPKUT BOMPOCH! HAIIPABICHHbIE HA OLICHKY 3HAHUH, yMEHUI U HaBBIKOB, XapaKTEPU3YIOIIUX 3Tallbl
(hopMHPOBaHMS KOMIICTCHIIUN. DK3aMEHAIIMOHHBIN OMIIET COAEP KUT YEThIPE BONIPOCA, OXBATHIBAIOIINX OCHOBHBIC TTOHSTHS,
M3yJaeMble B JUCIUILIHE.

OK3aMeH IPOBOJUTCS B MUCHMEHHOM BHUJIE.

O1eHKa 3a 3K3aMeH BBICTABIAETCSA B COOTBETCTBUHU C MPUBEJCHHBIMH HHXKE TPEOOBAHUAMH.

2 (HeYIOBIETBOPHUTEIHHO) - BEICTABIICTCS 00YJAIOIMIEeMyCsl, €CJIH XOTsI OBl OTHO M3 33JaHUI He BBITIOIHEHO WITH BHIITOJTHEHO HE B
HOJHOM 00beMe W/WIIN OAWH W HECKOIBKO OTBETOB UMEIOT OIIMOKH B COAEPKAHUY U/UIH BBIBOAAX, KOTOPBIE IIPHBENIH K
3HAUUTENBHOMY UCKaKCHUIO HTOTOBOTO pe3yabTaTal (YIOBIETBOPUTENBHO) — BBICTABIAETCA 00YyUJaroLIeMyCsl, €CITH BCe 3aJlaHus
BBITIOJTHEHBI B COOTBETCTBHY C TPeOOBAaHMAMH SK3aMEHAIIMOHHOTO OMJIETa, B MOJHOM 00BEME, OTHAKO OJHUH WM HECKOJIBKO
OTBETOB UMEIOT OIIMOKH B COACPKAHUY H/UIH BBIBOAAX, KOTOPHIE TOBJICKIN HE3HAYNTEIFHOE HCKAKEHNE HTOTOBOTO Pe3yNbTara.
4 (xopoI110) — BBICTaBISAETCS 00YJaIOIIEMYCsl, €CIIH BCE 3a1aHHs BBITIOJIHEHBI B COOTBETCTBHHU C TPEOOBaHUAMH YK3aMEHAIIMOHHOTO
Ousiera, B OJHOM 00bEMeE, OJIHAKO OJIMH MJIM HECKOJIBKO OTBETOB MMEIOT OIIMOKY B COJEPKAHUU W/UIIM BBIBOJAX, HE BIUSIOLINE
(nmm ca®o BIUSIONINE) HAa HTOTOBBIA PE3yIIbTAT.

5 (oTIMYHO) — BBICTABIAETCS 00YJAIOIIEMYCs, €CIIH BCE 3a1aHUS BBITIOJIHEHBI B COOTBETCTBHH C TPEOOBaHUAMH YK3aMEHAOHHOTO
ouiera, B HOJHOM 00BbeMe U 63 OImHOOoK.

B ciydasix, eciM CTyIEHT AaeT He MOJIHBIC W/WIIN HEe Pa3BEpPHYTHIE OTBEThI HA BOIIPOCH! OMIIETa MIIM JKE€ OTBETHI COAEPKAT
OITMOOYHBIE CBEICHHS M BBIBOIBI, IIPETIOIaBATEIh BITPABE 331aBaTh JOIIOJHUTEIHHBIC BOIPOCH], HAIPaBICHHbBIC HA yTOYHEHNE
YPOBHSI 3HAHHI, yMEHUI 1 HaBBIKOB CTYJEHTA B PAMKaX OCBOEHHUS KOMIIETEHLIUI MO JaHHON AUCHUIUIMHE.




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

7.1 Pexomengyemast 1ureparypa

7.1.1. OcHoBHas JIMTEpPaTYpa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA
JI1.1 [PYPuPSCH B. P. PYCrPrPsPIC<Pu PePsC,PuP»CHPSC<«Pu P PIP° PP
CBPSPICHPsPEP- PIPsPrCLIC%0PsPu CrCT'C,PPPSPSPIPePs: PrPSPIPSCTC, PsPe:
PiCrCBCI PyPuPeCHPEPNo PwPPJ PEP). P°PrPy.
PP.
PiPuPIPuP»CHCI PePsP
iPs, 2011
7.1.2. lono/THUTeIbLHAS JIUTepaTypa
ABTOpBI, COCTaBUTETH 3ariaBue W3narenscTBO, TOI
JI2.1 | Xapun Bnagumup CynoBble MallIMHBI, YCTAHOBKH, YCTPOMCTBA M CUCTEMBI: YUSOHUK IS Mocksa: TpancJlut [u
MutpodaHoBuY, BBICIIL. MOP. yue0. 3aBeJIeHU I np.], 2010
3anbko Oger
Hukonaesuu, JI€kun
bopuc I'puropresuy,
ITuckioB Bukrop
Tumodeernd, Xapuu
Bnagumup
MurpodaHoBUY
JI2.2 |Enun B. U., CynoBbIe KOTETbHbBIC YCTAHOBKHU: YUCOHUK Mockga: Tpaucnopt, 1993
Henucenxo H. 1.,
Koctbues U. U.
7.1.3. MeTronuueckue pa3padoTku
ABTOpBI, COCTaBUTETH 3arnaBue W3naTenbcTBO, O
JI3.1 |IIymraun Banepuit BsskocTs ToIIIMBA U TEMIIEpaTypa €ro MOJ0rpeBa: METO. yKas. o Hosocubupck: HI'ABT,
ITerpoBuy, Eropos BBITIOJTHEHHIO J1a0.-TTPaKT. paboTs! 1o aucil. " CynoBble KOTEIbHBIE 1 2009
I'eopruii JIeoHn0BUY | TapOIPOU3BOLISIIUE YCTAHOBKHU"
JI3.2 | Ilymnun Banepuit TermoBoit pacyér BOJOTPYOHOTO BCIIOMOTATENILHOTO TTapoBoro kotna: | HoBocubupck: CI'YBT,
IlerpoBuu METO/JI. yKa3. 110 BBII. KypcoBo# paboTsl o pucuminHe "Cy1oBbe 2016
KOTENbHBIE U MAapONPOU3BOASIINE YCTAHOBKHU"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIUHbBI (MOAYJIS)
Haznauenue Ob6opynoBanue
YuebHas ayAUTOPHS i | AyoutopHast  gocka; Kommekt yueOHON Mebenn; JlaGopatopuble ycrtaHoBku: HacocHas
HpOBEACHUS 3aHATHH | yCTAHOBKAa C LEHTPOOSKHBIM HacocoM, HacocHas ycTaHOBKAa C BHXPEBBIM CaMOBCACHIBAIOIIMM
[IPAKTUYECKUX 3aHATHH Hacocom 1,0 BC-0,9M, BeHTmiAmmoHHast yCTaHOBKa C IBYMS IICHTPOOEKHBIMH BEHTHIISTOPaMH,
Kanopumerp B-0SMA nmst ompeneneHHss TEIIOTHI CTOpaHUS TOIUIMBA, Buckoszumerp tuma BY
(OHriepa) uis ompeseNieHUs BSI3KOCTH TOIUMBa, [Ipubop Maprenc-Ilenckoro mis omnpeneneHus
TeMITepaTyp BCIBIIIKK M BOCIDIAMEHEHHS TOIUIMBa, KomIpeccopHast yCTaHOBKa ¢ KOMIIPECCOPOM
KBA-I'; Maxketsr: PynmeBas mirymkepHas wmammua, Kormoarperar KOAB 63, INazorypOmuHas
yctaHoBKa, CTeHJ BepTOJNETHOH ra3oTypOMHHONW yctaHoBkM M601-b, PyneBas peeuno-
IUTyH)KepHass MamnHa; KoMrulekTsl ydeOHO-HarmagHbIX mocobuil mo aucuumiuHaM: CymoBoe
BCIIOMOTATEIbHOE 3HepreTudeckoe odopynosaHue, CymoBble KOTEIBHBIE W ITapOIPOU3BOASAIINE
yctaHoBkH, CynoBele TypOoMamuHbI, TemnoTexHHKa M Temlonepenada, [wuapaBamdyeckue u
ITHEBMATUYECKHE CUCTEMBI, T eMI0TeXHUKA
YuebHast ayIUTOpHs quist | AynuropHast  pocka; Kowmmiekr ydeOHoM MeGenu; JlaGoparopHble ycraHoBku: HacocHas

IIPOBEJIEHNs TEKYIIEro KOHTPOJISL
U IIPOMEKYTOYHOM aTTeCTalUH

YCTaHOBKA C IEHTPOOESKHBIM HacocoM, HacocHas ycTaHOBKa C BHXPEBBIM CaMOBCACHIBAIOIINM
HacocoMm 1,0 BC-0,9M, BeHTunAIMOHHAS yCTAaHOBKA C ABYMsS IIEHTPOOEKHBIMU BEHTHISTOPAMH,
Kanopumerp B-08MA nnsi onpefeneHus TEIUIOTHl CropaHHUs TOIUIMBA, Buckosumerp tuma BY
(OHrnepa) misl ompeneneHus BI3KOCTH ToIuinBa, [Ipubop Maptenc-Ilenckoro ans onpeneiacHus
TeMIIepaTyp BCIBIIIKK M BOCIDIAMEHEHHS TOIUIMBa, KommpeccopHast ycTaHOBKa ¢ KOMIIPECCOPOM
KB/-TI'; Maketsl: PyneBas mimymkepHas wMamuHa, Kornoarperar KOAB 63, T'azorypOunHas
yctaHoBka, CTEHJ BEpTOJNETHON Tra30TypOMHHOW yctaHoBKM M601-B, PyneBas peeuno-
IUTyH)KepHass MamnHa; KoMIUTeKTH ydeOHO-HaIrOHBIX Tmocobmii mo mucimmmmHaM: CymoBoe
BCIIOMOTATEIbHOE 3HepreTudeckoe obopynosaHue, CymoBble KOTEIbHBIE M IapONPOU3BOAAIINE
ycraHoBKH, CynoBele TypOoMamiuHbl, TemjoTexHHMKa M Temjonepeaada, [ uapaBiuueckue Hu
ITHEBMaTHYECKHIE CHCTEMBI, T eIIOTeXHUKA

YuebHas AyIUTOPHS JUTS
NPOBEJCHHUS  T'PYMNIIOBBIX u
MHANBUYaIbHBIX KOHCY/IBTALNH

AymutopHas 1ocka; Komrmurekt yueOHO#t wmebemm; Jlaboparoprbele ycraHoBkum: HacocHas
YCTaHOBKa C LEHTPOOEXKHBIM HacocoMm, HacocHas ycTaHOBKa C BHUXPEBBIM CaMOBCACBHIBAIOIIUM
HacocoM 1,0 BC-0,9M, BeHTUNSAIIMOHHAS YCTaHOBKA C JIByMS LIEHTPOOECKHBIMH BEHTHJISTOPAMH,




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

JlaGoparopust CynoBbix | AymutopHast gocka; Kommiuekt yweOHoit wmebemu; Jlaboparoprsle ycranoBku: HacocHas
DHEPreTHYECKUX  YCTAHOBOK - [ yCTaHOBKA C IEHTPOOEKHBIM HacocoM, HacocHas ycTaHOBKa C BHXPEBBIM CaMOBCACHIBAIOIINM
y4aeOHas ayJuTOpHs quist | HacocoMm 1,0 BC-0,9M, BeHTHISIMOHHAS YCTAHOBKA C ABYMSI LIEHTPOOEKHBIMH BEHTHISATOPAMHU,
HPOBECHUS naboparopHbix | Kanopumerp B-08MA nis onpezaeneHust TEIIOTHI CropaHus TOIUIMBA, Buckoszumerp tuma BY
3aHATUHI (OHrnepa) i ompeneseHHsT BI3KOCTH TormumBa, [Ipubop MaprteHc-IleHckoro Uit ompeneneHus
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
ycraHoBku, CyznoBble TypOOMalIMHBI, TeIUIOTEXHHMKAa M TeIulonepenada, | uapaBiudecKue Hu
ITHEBMaTHYECKHIE CHCTEMBI, T eIIOTeXHIKA
YuebHas AyIUTOPHS quist | AynutopHas  pocka; Kowmmiekr ydeOHoit wmeGenmm; JlaGopaTopHble ycTaHOBKH: HacocHas
HPOBEJICHUS 3aHSTHH | yCTAHOBKA C LIEHTPOOSXKHBIM HacocoM, HacocHasi ycTaHOBKAa C BHXPEBBIM CaMOBCACBIBAIOLIMM

JICKIITMOHHOI'O THUIIa

HacocoM 1,0 BC-0,9M, BeHTuUNSIIMOHHAS YCTaHOBKA C JIByMS LIEHTPOOECKHBIMH BEHTHJIATOPAMH,
Kanopumerp B-08MA nnst onpeneneHus TEIIOTHl CropaHHUs TOIUIMBa, Buckosumerp tuma BY
(OHrnepa) mia ompeneseHHs: BI3KoCTH TomimBa, [Ipubop MapreHc-IIeHCKoro st ompeneneHus
TeMIIepaTyp BCIBILIKM M BOCIUIAMEHEHMs TOIUMBa, KommnpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KBJ/I-I'; Maketsl: PymeBas maymkepHas wmamuHa, Komnoarperar KOAB 63, T'azorypOunHas
ycraHoBka, CTeHJ BepTONETHOW ra3oTypOuMHHONW ycraHoBKM MO601-b, PymeBas peeuno-
ITyHKepHast MamuHa; KoMIUIeKThl y4eOHO-HArmagHbIX mocobuit mo aucumminHam: CynoBoe
BCIIOMOTATEIBHOE JHepreTudeckoe odopynoBaHue, CymoBble KOTEIBHBIC M ITapONPOU3BOAAIINE
ycraHoBkr, CynoBele TypOoMamuHbI, TerumoTexHHKa M Tervlonepenada, [ wapapimdeckne u
ITHEBMaTUYECKHIE CHUCTEMBI, T eII0TeXHNKA




