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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:

2.1.1 | CynoBble BCIOMOIaTelIbHbIE MEXAHU3MBI, CUCTEMBL M YCTPOMCTBA

2.1.2 | CynoBble 1BUTATEIN BHYTPEHHETO CTOPAHUS

2.1.3 | CynoBsle XOMOOUIIbHBIE YCTAHOBKU M CUCTEMbI KOHAWIIMOHUPOBAHUS BO3IyXa

2.2 | AucuMnJMHbI M NPAKTHKH, AJI5 KOTOPbIX OCBOEHUE TAHHOMH TUCHUILINHBI (MO1Y/Is1) HEOOX0AMMO KaK
npeauiecTByIoLee:

3. KOMIIETEHIIMHA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3VJIETATE OCBOEHHUS AUCLIATLIAHBI
(MOZY.JIA)

IIK-32: Cnioco0eH ocyliecTBJSITh MOATOTOBKY, IKCILIYyaTAIMI0, 00HAPY:KEHHE HEMCITPABHOCTeil U Mepbl, He00X0IMMBbIe JJIs1
npeJoTBpalicHus NPUINHECHUSA nospeme}mifl CJIeAYIOIIUM MEeXaHUu3MaM U CUCTeMaM yIIpaBJICHUS: 1. I''maBHBINH JABUIaTe/lb
H CBSI3aHHBIE C HIM BCIIOMOIaTeJIbHbIe MeXaHU3MBI; 2. IIapoBoii KoTesl H CBSI3aHHBIE ¢ HIM BCIIOMOIaTeJIbHbIE MeXaHU3MBbI
| mapoBble cucTeMbl; 3. BenmoMorareabHbIe IepBUYHBbIE IBUTATE/IH U CBSI3aHHBIE ¢ HUMH cucTeMbl; 4. [[pyrue
BCIIOMOTraTeJIbHbIC MEXaHU3MbI, BKJIIOYaA CACTEMbI OXJIAKICHUA, KOHAMIIHOHUPOBAHUA BO31yXAa U BEHTUJIALIMHA

[1K-32.1: 3naer npaBujia 1 06naz[aeT HaBbIKaMHU OCYHICCTBJICHHUSA IMMOATIOTOBKHU K 3KCILTyaTallMU U SKCILTyaTalluU I''TaBHOT'O
JBUTATCIIA U CBA3AHHBIX C HUM BCIIOMOTI'aTCIIBHBIX CUCTEM

TIK-32.2: 3Haer npaBuia u 001agaeT HaBbIKAMH OCYIIECTBICHUS ITOITOTOBKU K AKCILTyaTallH U SKCILTyaTallid TApOBOTO KOTJIA H
CBSI3aHHBI C HUM BCIIOMOTATEJIbHBIX MEXaHU3MOB M MAPOBBIX CUCTEM

TIK-32.3: 3naer npaBuia u o0nagaeT HaBbIKAMH OCYLIECTBICHUS TOJATOTOBKU K dKCIUTyaTalliH U SKCIUTyaTalluy APYTUX
BCIIOMOTATENBHBIX CHCTEM YIPABICHNS U MEXaHU3MaM, BKJIIOYasi CHCTEMBI OXJIXK/ICHUS, KOHJUIOHUPOBAHUS BO3/yXa U
BEHTHJIALINN

[1K-32.4: CiocoOeH nneHTH(UIINPOBATh HEUCTIPABHOCTH B CHCTEMaX YIPABICHUS W MEXaHU3Max, BKIIodas: 1. [TaBHEIA ABHUTATEIH
U CBSI3aHHBIE C HUM BCIIOMOTaTelIbHbIE MeXaHU3MBI; 2. ITapoBoil koTen U CBs3aHHBIE C HUM BCIIOMOTaTeIbHbIE MEXaHH3MBI U
napoBble cUCTeMBI; 3. BcriomoraTenbHble EpBUYHbBIE ABUTATENH U CBSI3aHHBIE C HUMU CHCTEMBI; 4. J[[pyrue BcrioMoraTeabHble
MEXaHU3MBl, BKJIIOYasi CUCTEMBI OXJIAXKICHUS, KOHJULIMOHUPOBAaHUS BO3/1yXa U BEHTHIIALUU.

B pe3yiabTaTe 0CBOCHUN AUCHUIIIMHBI Oﬁy'-lal()]].ll/lﬁ(‘.ﬂ JOJIZKCH

3.1 (3uaTh:

3.1.1 | Kmaccu¢ukanuio cygoBbIX KOTJIOB, HA3HAYCHHE KOTEIBHBIX ¥ MapOMPON3BOSIIIX YCTAHOBOK

3.1.2 | Kapkac xotrita. Apmarypa u GOpPCYHKH CYIOBBIX TAPOBBIX KOTIOB. KopITyc KOTIIa, IUPKYIISIUS BOABI B KOTIIE

3.13

3.14

3.1.5

3.1.6

3.2 | YMeTh:

3.2.1 [ OcymiecTBIATE BEIOOP JIEMEHTOB KOTEIBHBIX YCTAHOBOK JJISI 3aMEHBI B IIPOIIECCE SKCILTyaTaIlK Cy0B [10AroToBUTH
cOO0OIIIeHHE 110 KOTENbHBIM YCTaHOBKAM

3.2.2 | {aBaTb pa3BepHYTHIi IPaMOTHBII OTBET Ha IOCTABIEHHbBIE BOMPOCHI, KACAIOIIIECS KOTEIBHBIX U MapOIPOU3BOISIINX
YCTaHOBOK

3.3 | Bragern:

3.3.1 | HaBbikamu BEIOOpa KOTJIOArperaToB MO 3aJaHHBIM TPEOOBAHUSAM

4. CTPYKTYPA JUCHUILIAHBI (MOLY.JI5T)

Bun HaumeHnoBaHue pa3iesioB U TeM /BUA 3aHATHS/ Cemectp | YUacosn | Jlureparypa | IlpIlo
3aHATHUS / Kype AroT

Pasnen | Pasmen 1.

Jlex KorenpHas ycranoBka cynHa. [TaponpounsBoasimas yctanoBka /JIex/ 5 2 J1.1 0




Cp KorenpHas ycranoBka cynHa. [TaponpounsBoasmas ycranoska /Cp/ 5 12 J2.1J12.2 0
Jlex Cxuranue )XUJKUX TOIUIUB B CYJOBBIX KOTIax /Jlex/ 5 0 JI1.1
JIab OmnpeneneHue TEIIOTH CTOPAHUS TOIUINBA 5 4 J13.1 0
OmnpeneneHue TeMIepaTypbl BCIBIIIKH
Tomnounsle ycTpoiictea /J1ab/
Cp Coxuranue )KHJIKUX TOIUTAB B CYJOBBIX KoTiax /Cp/ 5 12 JI2.1J12.2 0
Jlek TermmooOMmeH B koTnax /JIex/ 5 2 J1.1 0
Cp Temnoobmen B xotiax /Cp/ 5 12 JI2.1J12.2 0
Jlex BoaHblii pexxuM 1 BOZONOATroToBKa /JIek/ 5 2 JI1.1 0
Cp Boanslii pexxum 1 Bogonoaroroska /Cp/ 5 12 J12.1 J12.2 0
Jlex l'azonuHammyeckue mpouecchl B konax. Hupkymsust /JIex/ 5 0 JI1.1 0
Cp l'azomunammyeckue mpouecchl B kotnax. Hupkymsus /Cp/ 5 10 J2.1J12.2 0
Jlex KoHcTpykimu napoBbIX ¥ BOIOTPEHHBIX KOTJIOB U HX 3JIEMEHTOB. 5 2 J1.1 0
Dkcrutyararys KoTios /JIex/
IIp OmnpeneneHue pa3mMepoB TOMKU U TUAMETPOB KOJIEKTOPOB, TOCTPOCHUE 5 4 JI3.2 0
KOMITOHOBOYHOTO depTexa Tonku /IIp/
Cp KoncTpykuuu napoBbIX ¥ BOJOTPENHBIX KOTJIOB U UX 2JIEMEHTOB. 5 12 JI2.1J12.2 0
Okcrutyaraus KoTiaos /Cp/
UKP Tekymuit konTposs /MKP/ 5 4 0

5. COJEPKAHHUE JUCHUILIAHGBI (MOAYJIST)

Paznen 1 KorenpHast yctanoBka cygHa. [laponpoun3Bossias ycTaHOBKa

Tema 1.1 Ha3naueHue KoTenbHOH ycTaHOBKH, 00mue cBeaeHus. Kiaccupukanus u XxapakTepuCTUKH KOTJIOB

Vcroprueckne cBeIeHHS 10 MIPOMBIIIICHHOMY HCIIOJIF30BAaHHIO SHEPTUH Tapa. Y CTPOUCTBO U NPHUHIIMI ICHCTBHS
TWIMHAPHYECKOTO Ta30TPYOHOT0 000pOTHOTO (MIOTIAHACKOT0) KoTia. O0IIe CBEICHNUS O BCIIOMOTATEbHBIX KOTEIHHBIX
YCTaHOBKaX, Cy/IOBble MOTPEOUTENH Mapa 1 ropsiueii Boabl. YNpolleHHas IPUHLIUINAIbHAs cxeMa BojorpeiHon KY.
Kiaccu¢uxarys mapoBsIx KOTIOB [0 HA3HAYEHUIO, HICTOUYHHKY TETUIOTHI, ITTABHOMY KOHCTPYKTHBHOMY IIPH3HAKY, JBH)KECHUIO BOZIBI
1 TTapoBOJITHOM cMecu. OCHOBHBIE XapaKTEPHUCTUKH MAPOBBIX U BOJOTPEHHBIX KOTIIOB.

Tema 1.2 YcTpoiicTBO M IPHHITHUI AEHCTBHS BOJOTPYOHOTO MAapOBOr0 KOTJIA U YCTAHOBKH

PaccmoTpenue cxembl BOLOTPYOHOTO MapOBOTo KOTIa, TPOU3BOAAILETO NEPETPETHINA Map ¢ SIKOHOMAN3POM U
BO3.[yXOITOJIOTPEBATEIEM COBMECTHO C OOCITYKHBAIOIIMMH €T0 CHCTeMaMH. PaccMoTperne GpyHKITMOHAIEHOH CXeMBI KOTEIIBHOM
YCTaHOBKHU C aBTOHOMHBIM KOTJIOM JIJISl TeTJIOCHAOKECHUS U YTIIN3AIMOHHBIM KOTIIOM JJIS SJIEKTPOCHAOXKEHHS C OCHOBHBIMU
MapOBBIMH U BOJISHBIMU TPYOOIIPOBOJIAMH.

Temal.3 ITaponpousBosIie yCTAHOBKH

[TpuHIMD NeHCTBHS HCIAPUTENBHBIX YCTAHOBOK («TPSI3HBIX» KOHACHCATOB M BOZOOIPECHUTENEHBIX). Y CTPOWCTBO arperara
YTHIH3aLHOHHON BOJOOIPECHUTENBHON YCTAHOBKH, OCOOCHHOCTH IKCILTyaTallil YCTAHOBKH.

Paznen 2 Cxxuranne XUIKUX TOIDIMB B CYTOBBIX KOTIIAX

Tema 2.1 XapaKkTepUCTUKY KUJKUX TOILIUB

DneMeHTapHBIN cOCTaB TOILUIMBA 10 paboueil u roproyei Macce. Bricias v HU3IIAs TEMJIOTa CrOPaHUs TOIIMBA U METOJIbI UX
ornpezeneHus. BHIbI KOTETBHBIX TOIUIUB. XapaKTEPUCTUKH KHUJIKUX TOIUIUB (BSA3KOCTh, INIOTHOCTh, TEMIIEPATypa 3aCThIBAHNUS,
TeMIepaTypa BeIbIkn). [ToHsTHS, IpHOOPH! M MEeTOB! onpeaeneHus. [1o1orpeB TSHKEIoro TOIUINBA CYTOBOH KOTEIBHOI
YCTaHOBKHU.

Tewma 2.2 MatepuanbHblii 6anaHC npoiecca TopeHus

Peakiiny ropeHns TOpPIOYHX HIEMEHTOB TOIUTHBA. TeopeTHdeckoe U NeHCTBUTEIbHOE KOJTMIECTBO BO3/TyXa, HEOOXOAUMOE IS
cxuranus Tommsa. Onpeneneane ko3¢ dunrenTa n30bITKa BO3AyXa ¢ HCIIOJIB30BaHUEM ra30aHann3aTopos. O0bEM NpoayKTOB
cropanus. JluarpaMma «3HTaIbIUSA NPOAYKTOB CTOPAHHS — TEMIIEpaTypay.

Tewma 2.3 Tomo4Hble YCTPOCTBA U TPOIIECCHI

IIpouecc aktuBanuu u ero pe3ynbrarhl. Cxema IUKIa HEeMHOW Pa3BeTBICHHON peakiuu ropeHus Bogopoaa. [lonsarue Tonounoro
yCTpOHCTBa. ArperaTHpoBaHHBIC TOOYHEIE yeTpolicTBa. Knaccudukanus gopcynok. Koncrpykuun dpopcyHok. OpraHuzanus
TOIMOYHOT0 IpoLecca.

Tema 2.4 TermioBoit 6anaHc KOTIa

YpaBHEHHE TEIUIOBOro OanaHca B aOCOTIOTHOM M OTHOCHTENIBHOM BHJE. [lonBeieHHas TemnoTa. [ToTepu TEmIOTH ¢ YXOISIIMHU
ra3aMy, OT XUMUYECKOH HETOIHOTHI CTOPaHMs M B OKPYXKAIOIIYI0 CPEY U X 3aBUCUMOCTB OT Harpy3ku. Onpenenenue KI1/
MapoBOTO M BOAOTPEHHOr0 KOTI0B. OnpeneneHne Ko3GQUIMEHTa HCIOIB30BAaHHUS TEIUIOTHI BHITYCKHBIX T'a30B B YTHIIH3aMOHHBIX
KOTJaxX.

Paznien 3 TertooOMeH B KOTiIax
Tema 3.1 OCHOBHBIE IOHATHSA O TIpOIeccax TemIooOMeHa B KoTie. TermrooOMeH B Torke

JlyueBocIIprHIMAIOIIIE 1 KOHBEKTHBHBIC TOBEPXHOCTH HarpeBa. CyMMapHas TEIUIoTa, HOTydeHHas BOLOH 4epe3 3TH MOBEPXHOCTH.

OcnabieHue qyda Ca)XUCTHIMU YaCTULIAMH M TPEXaTOMHBIMU ra3ami. [ToHsTHE ToIIMHbI H3itydaroiero cios. Temiosoe
HaIlpsDKCHUE TOIIOYHOTO 00beMa U pa3Mepbl TONKH. TerroBast MOIHOCTb JTy4€BOCIIPHHUMAIOIINX TOBEPXHOCTEH. DHTAIBNNS B
annabatHOH Tomke. OnpeneneHne 6e3pa3MepHON TeMIepaTyphl Ha BEIXOJIE U3 TONKH. [IOHATHE CTEIeHHN YKPaHUPOBAHUS TOIIKH.
Tema 3.2 TernooOMeH B IydKe TapooOPa3yOIUX Tpyo




Omnpenenenue ynucna Tpyd B pamy. JKuBoe ceueHue Juis mpoxoja ra3oB. CpeaHsas CKOpOCTh I'a30B B IMydke. TermoBast MOIIHOCTh
KOHBEKTHBHBIX TTOBEPXHOCTEH. DHTaNbIM Ia30B Ha BBIXOJIE€ U3 MyuKa. [loBepXHOCTh HarpeBa MPUTOMOYHOTO My4ka. Yucno psaoB
TpyO. I'padmky 3aBHCUMOCTH XapaKTEPUCTHK BOJOTPYOHOTO BCIIOMOTATEIFHOTO KOTJIA OT HATPY3KH.

Tema 3.3 Tennonepenaya B IOBEPXHOCTAX HArpeBa YTUIM3aLUOHHBIX KOTJIOB

Pacuetnsrif pexum. OCOOEHHOCTH TEIIOBOTO pacdeTa YTUIN3AlMOHHBIX KOTJIOB CHCTEM OOBIYHON yTHIM3AIUH.

Paznien 4 BonHblil pexkuM 1 BOJIOTIOATOTOBKA

Tema 4.1 [Toka3zarenu kadecTBa Boabl. JlokOTIOBasi 00padoTKa

OcHOBHBIE HOHBI oMU B BoJie. JKecTKoCTh 1 coneHocTh Bogpl. Lllenounoe, dpocharnoe n HurparHoe uncio. TpeboBaHus k
nuTaTenbHOH Bose. OuncTka oT HedrenponykroB. CHIDKEHHE 00IIel )KeCTKOCTH. XUMHYECKasi 1 TepMUUEcKast Ieadpartis.
YceTpoiicTBO AeaspaTopa.

Tema 4.2 Hakune- u nuamooOpa3oBanue. Boguslil pesxxum

CrnabopacTBOpHMBIE COEJUHEHUS B KOTIOBOM BOJE U MX BBINAJCHUE B BUJIE HAKUITH WK [II1aMa. BBOMMbIe XUMHYECKUE PEATeHTHI.
®DochaTHO-HUTPATHEINA pekuM 00paboTKH. BepXHS M HIDKHSA IPOIYBKA.

Tema 4.3 3arps3HeHHe napa U METO/bI ITOJIy4eHHs YUCTOTO Mapa

Harpyska 3epkana ucnapeHus. MexaHu3M yHOCa TapoM BiIard. 3aBUCUMOCTb BIIaKHOCTH 1apa OT BBICOTHI TAPOBOT0 MPOCTPAHCTBA
1 Harpy3KH KoTiIa. BHYyTpHKOIIEKTOPHEIE cerapannoHHbIe YCTPOHCTRA.

Paznien 5 'azopuHaMuyeckue npoueccsl B KoTiax. Liupkynsanus

Tewma 5.1 Na3oquHaMUYECKHE MPOLIECCHI B KOTJIAX

ComnpoTuBIeHHE BO3AYIIHO-TA30BOTO TPAKTa U CaMOTsTra. XapaKTepHCTHUKa BO3AYIIIHO- ra30BOro TpakTa. PacueTHbie mapameTpsl
BEHTWJIATOpA. PeryinupoBaHue mojayu Bo3ryxa.

Tema 5.2 [poruiecc ecTecTBEHHOM IUPKYIISAIMH B KOTJIaX

OCHOBBI TEOPHH €CTECTBEHHON IUPKYIALNU. Hae:KHOCTh ecTeCTBEHHOM UPKYIISIIIAH.

Pa3nen 6 KoHcTpyKIny MapoBbIX U BOJOTPEHHBIXKOTIOB U UX JIEMEHTOB. DKCILTyaTalus KOTIOB

Tema 6.1 BogoTpyOHbIe Cy10BBIE KOTJIOM

I'aBHBIE KOTJIBI € ITAPOIIEPErPEBATENEM, PACIIOIOKEHHBIM MEX/ly KOHBEKTUBHBIMY ITyYKaMU U 33 KOHBEKTUBHBIM ITyUYKOM, a TAKXKe
I'TIK ¢ nonMHOCTBIO SKpaHUPOBAHHOM TONKOH. BeromMoraTenbHbIe KOTIIBI 0€3 XBOCTOBBIX M C XBOCTOBBIMH ITOBEPXHOCTSIMU HATPEBa,
0e3 mapormeperpearelis U ¢ naponeperpeBareieM.

Tema 6.2 OrHeTpyOHBIC 1 OTHETPYOHO-BOAOTPYOHBIE CYTOBBIE KOTIIBI

OrHeTpyOHBIH TOPH30HTAIBHEIH O0OPOTHEIIN U BepTUKAIBHBIC KOTIEL. OrHETpyOHO-BOZOTPYOHBIE KOTIIEI C Pa3IHIHBIM
UCTIOTHEHHEM ITy4KOB.

Tema 6.3 YTunuzanuoHHble 1 KOMOMHUPOBAHHBIE CY0BBIE KOTIBI

Y THIM3aIOHHBIE KOTIIBI C €CTECTBCHHON IUPKYISIUECH. Y THIM3AI[OHHBIE BOXOTPYOHbIE KOTIIBI OOBIYHOM YTIIIH3AIHH C
OPUHYIUTENBHOM HUPKYIAUell ¢ nunnHApudecKoit popMoil Koxkyxa U MOAKIIOUCHHE K HIM cellapaTropa mapa. Y CTpoHCTBO
cenaparopos napa. Kotiisl ¢ rimy6okoit yrunusanueit terutorsl. [IpuHinnuanbsHas cxema n oOIui BUL KOTIA MINHIPHIECKOH
KOMITOHOBKH € TIaponeperpesareneM. KoMOMHNpOBaHHEIE BEPTUKAIBHBIH OTHETPYOHBIH W OTHETPYOHO-BOIOTPYOHBIH KOTIBL. KoTten
UHCHHEPATOP.

Tema 6.4 Boporpeiinpie aBTOHOMHBIE U YTHIN3AIIMOHHbBIE KOTJIBI M YCTAHOBKU. TE€pMOMACIISIHHBIE KOTIIBI

ABTOHOMHBI BOJOTPEHHBIH Ta30TPYOHBIH 000OPOTHBIH KOTEN. Y THIIN3aOHHbBIEC BOJOTPEHHBIE ra30TpyOHBIE KOTJIBI C BHEILIHUM H
BHYTPEHHHM 00BOJHBIM KaHaToM. COCTaB M IPHHIUIT PabOTHI BOJOTPEHHOIT KOTeNbHOH ycTaHOBKH. OTieHKa 1 0071acTh
IPUMEHEHUS. OPraHUYECKOr0 TEIUIOHOCUTENS. TepMOMacIsiHHbII aBTOHOMHBIN KOTEI.

Tema 6.5 KorenbHas apmatypa. Matepuanbl KOTI0B. DKCIUTyaTallks KOTJIOB

HasnadeHue 1 ycTpoHCTBO CTOMOPHOTO KJIaNaHa, BOJOYKa3aTels, IUTaTeIbHOrO KIalaHa, ITIaBHOTO M MMITYJICHOTO
IpeIOXPaHUTEIBHBIX KIIaaHoB. PacrionoxkeHne apMaTypsl mapoBoro Komia. TpeGoBaHMs K CTalIsIM, HCIOIb3yeMBIM B KOTJIAX, U
npuMeHsieMble ctani. OTHeymOpHbIe U TEIUIOU30IISILMOHHBIC MATEPUAIIBL.

IMocnenoBaTenbHOCTH ONEpaLii IPH MOATOTOBKE CYAOBBIX MAPOBBIX KOTJIOB K JeHCTBUIO. BBOJ B AEHICTBUE U TEXHHUKA
0€301acHOCTH IIPH PaCcTOIKE W TOABEeMe Tapa. TexHnka 00CTy)KHBaHNS MTAPOBBIX KOTJIOB B IEHCTBUI: KOHTPOJIHPYEMBIE
HapaMeTphl, MO IepKaHIe YPOBHS BOJBI B KOTJIE, KOHTPOJIb pabOTHI MUTATENIFHOM U TOILIMBHOM CHCTEM, IPyrHe OMeparliH.
TexHuka BBIBOJ KOTJIA U3 AEHCTBHS MPU HOPMANIBHBIX PEXKUMAX PabOTHI, «MOKPOE» H «CyX0e» XpaHeHUe. ABapUitHbIE PEXKUMBI
paboTHI. YIIycK BOJBL: IPU3HAKH, JEHCTBHE 0OCITY)KUBAIOIIET0 ITepcoHaa. [IpHIiHbI TOXKapoB B ra30Xx0/1aX aBTOHOMHBIX H
YTHIM3aHOHHBIX KOTJIOB M ACHCTBUS IPH UX BOSHUKHOBEHUH. OCOOCHHOCTH 00CITy)XHBaHUS YTHIH3aIMOHHBIX KOTJIOB. TeXHHUKa
6€30MMacHOCTH MPU IKCILTyaTaIl[MK KOTJIOB.

6. POHJI OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHI0OB OLICHOYHBIX CPEACTB

OTueTsl 0 TabopaTOPHBIM paboTam
OTueTsl O MPAKTHYECKUM paboTaM
Bompocs! k 3x3ameHy

6.2. Tembl NUCLMEHHBIX PadoT

6.3. KoHTpoabHbIe BONIPOCHI U 3a]aHUS

1. CynoBele noTpebuTenu napa




2. Knmaccudukarys mapoBbIX KOTJIOB

3. XapaKkTepHCTUKH KOTIOB

4. Tormmso CIIK. Tpebosanmus x TormmBy CIIK

5. Tommmuso CIIK. CoctaB TomnuBa. Macchl TOImBa

6. OCHOBBI T€OpUH ropeHus TorMBa. CKOPOCTb TOPEHUs U (PAKTOPHI €€ ONPEeIIIONINe

7. MaTepuanpHbli 6anaHc mpolecca rOpeHus. DHTaNbINS MPOAYKTOB CTOPaHHs TOIIHBA

8. Ilpu3Haky KaueCTBEHHOI'O TOPEHMS TOILUINBA

9. OcHOBHBIE TONOXKEHUS TEOPHUHU TOMOYHBIX MpoueccoB. TpeboBanus k Tomkam CITK

10. Terutopoii 6ananc CITK

11. YpaBHeHne TemioBoro Oamanca

12. TerIoBbIe OTEPU U CIIOCOOBI X YMCHBIICHHS

13. KIIJI xotna

14. ®opcynku CIIK

15. Koapdummment nonesnoro nevicteus CIIK mo mpsMoMy 1 00paTHOMY TETLIOBOMY OallaHCy

16. IpuHIun paboTel OTHETPYOHBIX KOTIIOB

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

18. Metonuka pacuera Teruiooomena B Tonke CITK

19. Koo purment 3arps3HeHns NOBEPXHOCTEH

20. CynoBble TapoBble KOTJIBI C IPUHYUTEIbHOM HUPKyueil. OCOOEHHOCTH KOHCTPYKIIMU U 00/1acTh
TPUMEHEHUS

21. HagexHocTh ectecTBeHHOM upkyssiun CITK

22. OCHOBHBIEC ypaBHEHHS JIJIs pacyeTa KOHBEKTUBHOrO Teriooomena B CITK

23. OCHOBBI TEOPUHU TOPEHUS

24. «lllaxTHBEIe» CyIOBBIE TapOBbIe KOTIEL. OCOOCHHOCTH KOHCTPYKIINI

25. Asponnnamuyeckuii pacuer CITK

26. Conpotunenue cetu. Cmotsra CIIK n YIIK

27. Crioco0bl peryIupoBaHus MOJa4X BO3IyXa

28. OCHOBBI TEOPUH €CTECTBCHHON NUPKYIANUH. KpuTepun Hae)KHOCTU €CTECTBEHHOI IUPKYIAINN
29. Ouenka HanexxHocTy nupkyasuun CITK. IIpuunHel, BEI3BIBAIOLINE 3aCTON U ONPOKUIBIBAHNE LUPKYIALUT
30. OCHOBBI TEOPHH €CTECTBECHHON MUPKYIANH. [IpenensHas KpaTHOCTD IUPKYIISIAT

31. YTmin3annoHHbIe KOTIIBI ¢ IPUHYAUTENBHON IUPKYIAIUEH, NX XapaKTEePUCTHKH U 00JIaCTh IPUMCHEHHS
32. Onops! CyOBBIX ApOBbIX KOTI0B. KoHCcTpykims u pabota

33. OCHOBHBIE MOT0KEHHS TEOPHHU €CTECTBEHHON HUpKynsauu. KpatHocTs nupkynsauun. CkopocTs
LHUPKYJSIIMA. JIBIOKYIIMIA HAop U MOJIE3HBIN HAIOP LIUPKYIALUN

34. KomOuHMpOBaHHBIE KOTIHI

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 351eMeHTOB CITK

40. Matepuaisl, IpUMEHsAEMBbIE B KOTJIOCTPOSHUU. MeTalul NOBEPXHOCTEH HarpeBa, KOJIEKTOPOB U apMaTyphl

6.4. MeTroaquueckue MaTepHaJibl, ONpele/soniie Npoue1yphbl OlleHUBaHUSA

[Ipu 3ammTe 1a60paTOPHEIX PabOT OOyUJaromEeMyCst 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 HETIOIHOM
OTBETE, Ha BCE TPH Bompoca abopaTtopHas paboTa cYUTACTCs He 3aIlHIICHHOM.

[Ipu 3ammre mpakTHYeCKUX paboT CTyACHTY 3aaeTcs He MeHee 2-X BOIpocoB. OILEHKa «HEe3a4TeHO) CTaBUTCS B CIIydae, eCIH
CTYZEHT HE OTBETUII Ha 3a1aHHBIE BOIIPOCHL.

OK3aMeH 10 TUCIUILIHHE COJCPKUT BOIPOCH HAIIPABICHHBIE HA OIIEHKY 3HAHUH, YMEHII W HaBBIKOB, XapaKTEPU3YIOIINX 3Tallbl
(hopMupOBaHHS KOMIETEHINH. DK3aMEHAIIMOHHBII OUIET COJeP KUT YeThIPe BOIIPOCA, OXBAaTHIBAIOIINX OCHOBHBIEC OHSTHS,
U3y4aeMble B AUCLUILINHE.

OK3aMeH IPOBOIUTCS B THCHMEHHOM BHUJIE.

OrmeHKa 3a 3K3aMeH BBICTABIIAETCSA B COOTBETCTBHHU C IPUBEJCHHBIMH HIKE TPEOOBAHUAM.

2 (Hey1OBJIETBOPUTENHHO) - BHICTABIISIETCS] 00YyUarOIIEeMyCsl, €CITM XOTsl Obl OIHO M3 3aJaHUi HE BBIIIOJIHEHO WM BBIIIOJIHEHO HE B
HOJIHOM 00BEME W/MIIN OJIMH MIJIN HECKOJIBKO OTBETOB MMEIOT OIIMOKH B COAEPKAHUU W/UIIN BBIBOJAX, KOTOPbIE IIPUBEIH K
3HAYNTEITHHOMY HCK)KEHHIO HTOTOBOTO pe3ynbTaTal (YIOBIETBOPUTEIEHO) — BEICTABISIETCS 00YJarOIeMyCsl, €CIIH BCE 3alaHNs
BBITIOJIHEHBI B COOTBETCTBUH C TPEOOBAHUSIMU SK3aMEHAIIMOHHOTO OHMJIeTa, B IOTHOM 00beMe, OHAKO OAMH I HECKOIBbKO
OTBETOB UMEIOT OIIMOKH B COAEPAaHUU W/UIN BBIBOJAX, KOTOPBIE ITOBJIEK/IN HE3HAUYUTEILHOE HCKaXXEHHE NTOTOBOT'O PE3yIIbTata.
4 (X0poI1I0) — BBICTABISAECTCS 00yJaIOIEeMYyCsl, €CIIM BCE 3aJaHUS BBHITIOIHEHBI B COOTBETCTBHH C TPEOOBaHUAMH YK3aMEHAIIIOHHOTO
Ourera, B TOTHOM 00BEMe, OHAKO OAMH MM HECKOJIBKO OTBETOB UMEIOT OIIMOKU B COAEPKaHNH W/IIIH BBIBOJAX, HE BIIUSIOLIIE
(nnu cnabo BIMAIOUINE) HA UTOTOBBIN pe3yNbTarT.

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

B cirydasix, ecinu CTyIeHT JaeT He IOJIHBIC W/UITH He Pa3BePHYThIE OTBETHI Ha BOIPOCH! OMIIETA HIIH e OTBETHI COIepPIKAT
ommOOYHBIC CBEZICHHS M BBIBOJbI, TIPENO/IaBATENb BIIPABE 3a/1aBaTh JIOIOJIHUTEIbHBIC BOIIPOCH], HAlIPaBICHHbIE HA yTOUHEHHE




YPOBHS 3HAHUU, yMEHUN U HaBBIKOB CTYJEHTA B pAMKaX OCBOEHUs KOMIIETEHIMH 110 JaHHOU NUCLUILIMHE.

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

7.1 Pexomenyemasi iuTEpaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTETH 3ariaBue W3narenscTBO, TOI
JI1.1 | Cens JI. U. CynoBble KOTebHbIE U Taponpou3Boasamue ycraHoBku: Kype nekumit | BmaguBoctok: MI'Y um.
anm. I'.1. HeBenbckoro,
2011
7.1.2. JlonoHUTEIbLHAS JIMTEPaTYpa
ABTOpBI, COCTaBUTEIU 3aryiaBue W3narenscTBo, rox
JI2.1 | Xapun Bnagumup CyZnoBble MalIWHEL, YCTAHOBKH, YCTPOHCTBA U CHCTEMBI: YICOHUK IS Mocksa: TpancJlur [u
MurpodaHoBHY, BBICIII. MOP. yueO. 3aBeieHui ap.], 2010
3anbko Oner
Huxomaesuy, JI€kuna
Bopuc I'puropbeBuu,
ITucknoB Bukrop
Tumodeenny, Xapux
Bnagumup
MurpodanoBuy
JI2.2 (Emun B. 1, CynoBble KOTeNbHBIC YCTAHOBKHU: YIEOHUK Mocksa: Tpancnopr, 1993
Jenucenko H. 1.,
Kocteines 1. .
7.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENH 3arnaBue WznarenscTBO, TOA
JI3.1 | Ilymnun Banepuit Bs3kocTh TOruIMBa M TEMIiepaTypa ero moJorpeBa: MeToI. yKas. 1o HoBocubupck: HCABT,
Ilerposuy, Eropos BBITIOJTHEHHUIO JIa0.-IIpakT. paboTsl 1o auci. " CynoBbIe KOTEIBHBIE H 2009
I'eopruii JIeoHH0BUY | TapONPOU3BOISIINE YCTAHOBKHU"
JI3.2 | Ilymnun Banepwuii TennoBoii pacyér BoJOTPYOHOTO BcrioMorarensHoro naposoro kotna: | Hoocubupck: CI'YBT,
ITerpoBuu METO/. yKa3. IO BBIT. KypcoBOW paboThI o nucuininHe "CynoBbie 2016
KOTEJIbHBIE U MapOIIPOU3BOSIINE YCTAHOBKH"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIIMHBI (MOAY JIS)
Haznauenwue Ob6opynoBaHue
YuebHas ayAUTOpUS i | AynuropHas  pocka; Kowmmiekr ydeOnoit wmeGenmm; JlaGopaTopHble ycTaHOBKM: HacocHas
HPOBEACHUS 3aHATHH | yCTAHOBKA C LEHTPOOEXKHBIM HacocoM, HacocHas ycTaHOBKA C BHXPEBBIM CaMOBCACBHIBAIOIINM

IMPaKTUYCCKUX 3aHATUH

HacocoM 1,0 BC-0,9M, BeHTuiasiunoHHAs YCTAaHOBKA C ABYMs LEHTPOOEKHBIMH BEHTUJISTOPAMH,
Kanopumerp B-08MA nnsi onpeneneHus TEIJIOTHl CropaHHUsl TOIUIMBa, Buckosumerp tuma BY
(OHrnepa) mnst ompeneneHusl BI3KOCTH ToruinBa, [Ipubop Maptenc-Ilenckoro ans ompemencHuUs
TEMIIepaTyp BCIBIIIKK M BOCIUIAMEHEHMs TOIUMBa, KommpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KBJ/-TI'; Maketsl: PymeBas miaymkepHas wmamuHa, Kornoarperar KOAB 63, T'azorypOunHas
ycraHoBka, CTeHI BepTONETHOW Tra3oTypOWHHONW ycraHOBKM MO601-b, PymeBas peeuno-
ITyHxKepHass MamuHa; KOMIUIEKTHl y4eOHO-HArmagHbIX mocobuid mo aucummimHam: CymoBoe
BCIIOMOTaTeNIbHOE JHepreTnuyeckoe obopynoBaHue, CynoBble KOTENIBHBIE M MApONPOU3BOISIINE
yctaHoBkH, CynoBele TypOoMammmHbl, TemnoTeXHWKa W Temlonepenada, | WapaBIUYecKUe H
ITHEBMATHYECKNE CUCTEMBI, TerIoTeXHuKa

YuebHas ayJUTOpHs JUTS
HPOBEJCHHUS TEKYLIETO KOHTPOJI
Y TIPOMEKYTOYHON aTTeCTalluH

AynutopHas nocka; Kommmext yueGHOII wmebemu; Jlaboparoprsle ycraHoBku: HacocHas
YCTaHOBKA C LEHTPOOEKHBIM HacocoM, HacocHas ycTaHOBKa C BHXPEBBIM CaMOBCACHIBAIOIINM
Hacocom 1,0 BC-0,9M, BeHTmiAIMOHHAs yCTaHOBKA C IBYMsS IICHTPOOCKHBIMH BEHTHIISTOPaMH,
Kanopumerp B-08MA s omnpezaencHus TEIUIOThI CropaHus ToluluBa, Buckosumerp tuna BY
(OHrnepa) anst ompeneneHus BA3KOCTH TomuBa, IIpubop Maprenc-Ilenckoro ans ompeaeneHus
TEMIIEpaTyp BCIBILIKK M BOCIJIaMEHEHHs TOIMBa, KommpeccopHas ycTaHOBKa ¢ KOMIIPECCOPOM
KBA-I'; Maxkersr: PyneBas miymkepHas MammHa, Kotmoarperar KOAB 63, INazorypOmuHas
ycTaHoBKa, CTeHI BEpTONETHOW ra3oTypOuHHONM ycraHoBKH MO601-b, PymeBas peeuno-
IUTyH)KepHass MalnHa; KoMIulekTsl yueOHO-HArmagHbIX mocobuil mo aucuumiauHaM: Cynosoe
BCIIOMOTaTENbHOE BHepreTudeckoe obopymoBanne, CynoBble KOTENBHBIE M NApONPOU3BOJSIINE
ycraHoBkH, CynoBele TypOoMamuHbI, TemmoTexHHKa ¥ Temlonepenada, [wapasinmdeckne u
ITHEBMATUYECKHE CUCTEMBI, T eMI0TeXHUKA

YuebOnas ayIUTOPHS IS
MIPOBECHUS TPYIOBBIX "
WHIWBUIYaTbHBIX KOHCYITbTAIIHN

AymuropHas nocka; Kommiekt yueOHoit MeGenu; JlaGoparopusle ycranoBku: HacocHas
YCTaHOBKA C IEHTPOOSKHBIM HacocoM, HacocHas ycTaHOBKa C BHXPEBBIM CaMOBCACHIBAIOIINM
HacocoMm 1,0 BC-0,9M, BeHTmiAIMOHHAs yCTaHOBKA C IBYMS IICHTPOOEKHBIMH BEHTHIISTOPaMH,
Kanopumerp B-08MA 1ns ompeaeneHusi TEIUIOTHI CTOpaHHs TOIUIMBa, Buckosumerp 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 mrymkepHas MammHa, Kotmoarperar KOAB 63, INazorypOmHHas
yctaHoBKa, CTeHI BepTONETHOW ra3oTypOuMHHONM ycraHoBKH MO601-b, PymeBas peeuno-
IUTyH)KepHass MalnHa; KoMIulekTsl yueOHO-HArIAAHbIX mocobuil mo auctumiuHaM: Cymosoe
BCIIOMOTaTENBHOE BHepreTudeckoe obopynoBanue, CynoBble KOTENBHBIE M MapONPOU3BOJIINE
ycraHoBkH, CynoBele TypOOMamnHbEI, TermoTexHHMKa ¥ Temlonepenada, [ wapapinmdyeckne u
ITHEBMATUYECKHE CUCTEMBI, T eII0TeXHUKA

JlaGopatopust CynoBbix | AymutopHast nocka; Kommuiekr y4yeOnHoit meGenu; JlabopaTopubie yctaHoBku: HacocHas
SHEPreTHYeCKHX  YCTAaHOBOK - [ yCTAaHOBKA C LEHTPOOEKHBIM HacocoM, HacocHast ycTaHOBKa ¢ BHXPEBBIM CaMOBCACHIBAIOIINM
y4aeOHas ayqUuTOPHs qutst | HacocoMm 1,0 BC-0,9M, BeHTHISIMOHHAS YCTAaHOBKA C ABYMSI IIEHTPOOEXKHBIMH BEHTHISATOPAMH,
IIPOBEACHUS nabopartopusix | Kanmopumerp B-0SMA nmst ompeneneHus TEmIOTHI CTOpaHUs TOIUIMBA, Buckoszumerp tuma BY
3aHATUI (OHrnepa) Juis ompeseNieHUs BSI3KOCTH TomumBa, [Ipubop Maprenc-Ilenckoro mis omnpeneneHus
TeMIIepaTyp BCIBIIIKM U BOCIUIAMEHEHMs TOIUIMBa, KoMmmpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KBA-I'; Maxkersr: PyneBass miaymxkepHas wamuHa, Kormoarperar KOAB 63, I'azorypOmuHas
yctaHoBKa, CTeHJ BepTONETHOH ra3oTypOuHHONW yctaHoBkM M601-b, PyneBas peeuno-
IUTyHXKepHass MamuHa; KoMIUIeKThl ydeOHO-HarysIqHBIX mocoOuit mo aucturuimHaM: CynoBoe
BCIIOMOTaTENbHOE 3HepreTudeckoe obopymosanne, CynoBble KOTENbHBIE M MApONPOH3BOJSIINE
yctaHoBKH, CynoBele TypOoMamuHbl, TemnoTexHHKa ¥ Temlonepenada, [wuapaBamdyeckue u
ITHEBMATUYECKHE CUCTEMBI, T eMI0TeXHUKA
YuebHast ayIUTOpHs quist | AynuropHass  mocka; Kowmmmekr ydeOHoM MeOenm; JlaGoparopHble ycraHoBku: HacocHas
IIPOBEIECHUS 3aHATHH | yCTAHOBKA C IEHTPOOEXKHBIM HacocoM, HacocHas ycTaHOBKAa C BHXPEBBIM CaMOBCACHIBAIOIIMM

JICKIITMOHHOI'O THIIa

HacocoMm 1,0 BC-0,9M, BeHTumAIMOHHAS yCTAaHOBKA C ABYMsS IIEHTPOOEKHBIMU BEHTHISTOPAMHU,
Kanopumerp B-08MA nnsi onpeneneHus TEIUIOTHI CropaHHUs TOIUIMBA, Buckosumerp tuma BY
(OHrnepa) misl ompeneneHus BSI3KOCTH TOIUINBa, [Ipnbop Maptenc-Ilenckoro ans ompenencHuUs
TeMIIepaTyp BCIBIIIKK M BOCIDIAMEHEHHS TOIUIMBAa, KomIpeccopHast yCcTaHOBKa ¢ KOMIIPECCOPOM
KBJ-I'; Maketsl: PyneBas mimymxkepHas Mamuna, Kornoarperar KOAB 63, T'azorypOunHas
yctaHoBKa, CTEHJ BEpTOJNETHON Tra30TypOMHHOW yctaHoBKM M601-B, PyneBas peeuHo-
IUTyH>KepHass MamnHa; KoMIUIeKTH ydeOHO-HarIIaHBIX mocobmit mo maucimmmHaM: CymoBoe
BCIIOMOTATENbHOE JHepreTndyeckoe obopynoBanue, CynoBble KOTENBHBIE M MApONPOU3BOISIINE
ycraHoBkH, CynoBele TypOOMaimmuHbl, TeruloTeXHHKa ¥ Tevlonepenava, [ wWapaBimdyeckue u
ITHEBMaTHYECKHIE CHCTEMBI, TeIIOTeXHNKA




