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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 14 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 12 J2.1J12.2 0
Jlex KoHcTpykimu napoBbIX ¥ BOIOTPEHHBIX KOTJIOB U HX 3JIEMEHTOB. 5 0 J1.1 0
Dkcrutyararys KoTios /JIex/
Cp KoHcTpykiuu napoBbIX U BOJOTPEHHBIX KOTJIOB U HX 3JIEMEHTOB. 5 14 JI2.1J12.2 0
Okcmryaranus koTios /Cp/
HKP Texymmuit korTposs /MKP/ 5 4 0

5. COJAEPKAHME JUCLUIIIMHBI (MOAYJIST)

Paznen 1 KotenbHas ycranoBka cyasa. [TaponpousBojsias ycTaHOBKa

Tema 1.1 Ha3sHadeHne KOTeNbHOM ycTaHOBKY, oOmue cBeaeHus. Kiaccudukarms 1 xapakTepUCTHKH KOTIOB

Hcropuueckue cBeIeHUs 10 MPOMBIIIIEHHOMY HUCIIOIB30BaHUIO SHEPTUH Mapa. Y CTPOUCTBO U MPUHIIMI JeHCTBUSA
UINHIPUIECKOTO ra30TPyOHOT0 000POTHOTO (MOTIaHICKOr0) Kotia. OOIHe CBeICHHS O BCIIOMOTaTEIbHBIX KOTEJIBHBIX
YCTaHOBKaX, Cy[OBBIC OTPEOUTENN Tapa U ropsdeii BOJABI. YTPOIIeHHAs IPUHINIHATBHA cXeMa BogorpeiiHoit KY.
Krnaccuukanus napoBbIx KOTIOB 110 HA3HAYEHHUIO, HICTOYHUKY TEIIOTHI, TTTABHOMY KOHCTPYKTHBHOMY ITPU3HAKY, ABMXKEHHIO BOJBI
U apoBoJIsHOM cMecu. OCHOBHBIE XapaKTEPUCTUKH MAPOBBIX U BOJOTPEHHBIX KOTIIOB.

Tema 1.2 YcTpoicTBO M IPHHITHIT ACHCTBHS BOJOTPYOHOTO MapOBOT0 KOTJIA M YCTAaHOBKH

PaccmoTpenne cxeMsl BOZOTPYOHOTO ITAPOBOTO KOTIIA, IPOU3BOAAIIETO NIEPETrpeTHIil Map ¢ SKOHOMaH3pOM U
BO3/[yXOIOJOrpeBaTeIeM COBMECTHO C 0OCTYKUBAIOIIUMH €Tro cucTeMaMu. PaccMoTperne GpyHKIIMOHANBHON CXeMBI KOTEIbHOM
YCTaHOBKH C aBTOHOMHBIM KOTJIOM JUTS TeTIOCHA0KEHUS M YTIIN3AIIMOHHBIM KOTIIOM JUIS SJIEKTPOCHAOKEHHS C OCHOBHBIMHA
MapOBBIMH U BOJISHBEIMH TPYOOIIPOBOIAMH.

Temal.3 ITaponpousBozsiIue yCTAHOBKU

ITpuHLUD OeHCTBUS NCTAPUTEIBHBIX YCTAHOBOK («TPS3HBIX» KOHAEHCATOB U BOAOOIPECHUTENBHBIX). Y CTPOWCTBO arperara
YTHIIM3aHOHHON BOIOOTPECHUTEIBHON YCTAHOBKH, OCOOCHHOCTH IKCILTyaTalliH YCTAHOBKH.

Pasnen 2 Coxuranue >KUIKUX TOIIMB B CYAOBBIX KOTIAxX

Tema 2.1 XapakTepUCTUKU KUJKUX TOILIUB

DOeMeHTapHBIH COCTaB TOIUIMBA 0 pabouel 1 roprodeii Macce. Bricimas u HU3IIAS TEIUIOTa CTOPAHMS TOIUIMBA U METOIBI NX
omnpezeneHus. BHIbI KOTEIbHBIX TOIUIUB. XapaKTePUCTUKHU KUIKUX TOIUIUB (BI3KOCTh, INIOTHOCTD, TEMIIEpATypa 3aCThIBAHNUS,
TeMHepaTypa BenbImkH). [TorsTHS, TPUOOPHI N MeTOBI onpesieneHus. [1o1orpeB TSHKENIOro TOIINBA CYJOBOM KOTEIbHOI
YCTaHOBKHU.

Tema 2.2 MarepuanbHbIii OanaHC Iporiecca TOPeHUs

Peakiuu ropeHust TOPIOYMX SIEMEHTOB TOIUINBA. TeopeTHYecKoe U JeHCTBUTEIBHOE KOJIMYECTBO BO3/LyXa, HEOOXOIMMOE ISt
CokuraHus Tormaa. Onpeneneane ko3ddunrenTa n30bITKa BO3yXa ¢ HCIIOJIB30BaHUEM ra30aHann3aTopoB. OOBEM NPOIYKTOB
cropanus. JluarpaMma «3HTaIbIIHS IPOJLYKTOB CrOPaHUs — TEMIIEPATYPa».

Tema 2.3 TomouyHble YCTpOICTBa U MPOLIECCH

ITpouecc akTuBanuy u ero pesynpTaThl. CxemMa IUKIIA LEMHON pa3BETBICHHON peaKkluu ropeHus Bogopoa. IlonsaTtiue Tono4Horo
yCTpOHCTBa. ATperaTupoBaHHBIC TOIIOYHEIE yeTpoiicTa. Kiraccudukanns gopcynok. Koncrpykuun ¢popcyHok. OpraHu3anus
TOIOYHOTO IPOLECCa.

Tema 2.4 TennoBoil 6anaHc KoTIa

VYpaBHeHHe TeIoBoro Oananca B aDCOTIOTHOM U OTHOCHTENEHOM BrAe. [lonBeneHHas Teruora. [loTepy TEImIOTH ¢ YXOAAIIAME
razamu, OT XUMHUYECKON HETIOJHOThI CTOPaHMs U B OKPYXKAOIIYIO CpEly U HX 3aBUCUMOCTb OT Harpysku. Onpenencuue KILJ]
MapoBOT0 U BOZOTpeitHoro kotioB. Onpenenenue ko3¢ GHLIUEHTa UCTIONb30BAaHUS TEILIOTH BBITYCKHBIX Ta30B B yTHIM3AHOHHBIX
KOTJax.

Pasnen 3 TermmooOMeH B KOTiIax
Tema 3.1 OcHOBHBIE TIOHATHS O MpOLIECCaxX TEIUI00OMeHa B KOTie. TeriooOMeH B TOTKe

queBocan/IHuma}oume 1 KOHBCKTUBHBIC ITOBEPXHOCTHU HArpena. CyMMapHaH TCIUIOTA, IMOJTy4YCHHAas BO)IOfI HUCpe3 3TU MMOBEPXHOCTH.

OcabseHure Jqyda Ca)XUCTHIMU YaCTUIIAMH U TPEXaTOMHbIMHU ra3ami. [ToHsTHE TOIIIMHBI H3ydarortiero cios. Temiooe
HaIpsDKEHHE TOMIOYHOr0 00beMa U pa3Mepsl TONKHU. TemmoBas MOIIHOCTD JIY4EBOCIPHHUMAIOLINX MOBEPXHOCTEH. DHTANBIIHS B
anuabatHol Tonke. OnpeneneHue 6e3pa3MepHOIl TEMIIEPATyphl Ha BHIXOE U3 TOMKH. [IOHATHE CTENEHH SKPaHUPOBAHHUS TOIIKH.
Tema 3.2 Term1oo0MeH B ITydKe TapooOpa3yIoOIIIX Tpyo

Ompenenenue uncia Tpyod B psay. Kusoe ceuenue uist mpoxoa razoB. CpeaHsisi CKOPOCTb ra30B B My4dke. TerioBast MOILIHOCTh
KOHBEKTHBHBIX [IOBEPXHOCTEH. DHTaNBIMS [a30B Ha BBIXOJC U3 Myduka. [[oBepXHOCTh HarpeBa IPUTOMOYHOrO My4yka. YUCIo psaos




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
Bormpock! k 3x3amMeHy

6.2. Tembl NHCBMEHHBIX PadoT

6.3. KonrpoabHble BONIPOCHI U 3aJaHUS

1. CynoBsie moTpedurenu napa

2. Kimaccudukarys mapoBbIX KOTIIOB

3. XapaKTepHCTUKH KOTIOB

4. Toruuso CIIK. Tpe6oanus x Tormey CITK




5. Tomnuso CIIK. CoctaB TomnuBa. Macchl TOIUIMBa

6. OcHOBBI TeopuH TopeHust ToruBa. CKOPOCTh TOPEHUS U (HaKTOPBI €€ ONPEIEsIONIe

7. MaTepuanbsHBIH OaraHC mporecca roOpeHist. DHTANIBINS IIPOAYKTOB CTOPAHHS TOIUIHBA

8. Ilpu3Hakyu KaueCTBEHHOIO TOPEHMs TOILUINBA

9. OCHOBHBIE MOJIOKEHHS TEOPUU TOMOYHBIX MpoieccoB. TpedoBanus k Tornkam CITK

10. Teruropoii 6amanc CITK

11. YpaBHeHne TemioBoro Oamanca

12. TertoBble MOTEPU U CIIOCOOBI MX YMECHBIICHHS

13. KIIJI xotna

14. ®opcynku CIIK

15. Koaddumment nonesnoro neiicteus CIIK mo npsmoMy u 06paTHOMY TETIIIOBOMY OanaHCY

16. IIpuHIun paboThl OTHETPYOHBIX KOTIOB

17. BonotpyOHbIE CynoBbI€ TapOBbIE KOTIIBI, 00JIaCTh IPUMEHEHHSI, JOCTOMHCTBA U OCOOCHHOCTH
KOMITOHOBKH

18. Metoauka pacuera Terooomena B Tonke CITK

19. KoaurueHT 3arps3HeHus MOBEPXHOCTEH

20. CyznoBble TapoBBIe KOTIIBI C IPHHYAUTEIBHON IUPKYIsIIue. OcO0eHHOCTH KOHCTPYKITNH M 00J1aCTh
PUMEHECHUS

21. HagexHocTs ectecTBeHHOM 1upkyssiuu CITK

22. OCHOBHBIE ypaBHEHHUS JIJIsl pacyeTa KOHBEKTUBHOTrO Teriooomena B CITK

23. OCHOBBI TEOPUU TOPEHUS

24. «lllaxTHBIe» CyIOBBIE MapOBbIe KOTIBL. OCOOCHHOCTH KOHCTPYKIIUT

25. Asponunamuyieckuii pacuer CITK

26. Conpotusnenue cetu. Cmotsra CIIK u VIIK

27. Cnoco0bl peryanpoBaHus oJadH BO3IyXa

28. OCHOBBI TEOPUH €CTECTBEHHON NUPKYIALUHN. KpuTepun HaeKHOCTU eCTECTBEHHOI HUPKYIAUN
29. Ouenka HanexxHocTy nupkyasuun CITK. IIpuunHel, BEI3bIBAIOLINE 3aCTON U ONPOKUIBIBAHNE LUPKYIALNUT
30. OcHOBBI TEOPHHU ECTECTBEHHON LUPKY/siuu. [IpenenbHas KpaTHOCTh HUPKY/ISILIUU

31. YTunu3anuoHHbIe KOTIIBI ¢ IPUHYAUTENBHON NUPKYIAIUEH, UX XapaKTePHCTHKH U 00JIaCTh IPUMCHEHHS
32. Onopsl CyA0BBIX NApOBBIX KOTIOB. KoHCTpyKIMs 1 pabota

33. OCHOBHBIC ITOJIOKEHHUST TEOPHH €CTECTBEHHOH MUPKYIsiiy. KpatHocTs nupkysnun. CKopocTs
LUPKYJSIMY. JIBUOKyIMN HAop U MOJIE3HBIN HAIOP LIUPKYISALUN

34. KomOuHHpOBaHHBIE KOTIIbI

35. Apmarypa CIIK, koHcTpykiusi, padota u pasmenienue Ha CITK

36. Odmyposka CIIK. Yxox 3a KUpITIIHOH KIaKoi

37. KonsextusHsli Teruioodmer B CIIK

38. JIyuuctsiii Temooomen B CITK

39. Pacuer Ha mpouynocTs 3nemeHToB CITK

40. Matepuaiiel, IpUMEHsEMbIE B KOTJIOCTPOSHUU. MeTalul NOBEPXHOCTEH HarpeBa, KOJLIEKTOPOB U apMaTyphl

6.4. Mertoauueckue MaTepuaJibl, ONpeae/sonme npoueaypbl OHeHUBaHUusA

ITpu 3ammre 1a60paTOPHEIX PabOT OOyUaromEeMycCst 3aHaeTcsl TPH BOIpoca 1o TeMe paboTsl. B cirydae oTBeTa Ha IMOCTaBICHHBIE
BOIPOCHI paboTa cuuTaercs 3auuiieHHoi. [Ipn oTBeTe Ha ABa BOIpoca ¥ MOJIHOM OTCYTCTBHH OTBETa HA TPETH, MM HEIIOJTHOM
OTBETe, Ha BCE TPH BOIIpoca JadopaTopHas paboTa CUMTAETCS HE 3all[MIICHHOM.

DK3aMeH 0 JUCHUIIIHHE COJACPKUT BOMPOCH HAMIPABICHHBIE HA OIICHKY 3HAHUH, yMCHUI U HaBBIKOB, XapaKTEPU3YIOIIUX 3Tallbl
(OopMHUPOBaHMSI KOMIIETCHIIUN. DK3aMEHAIIMOHHBIN OMJIET COAEPIKUT YEThIPE BONIPOCA, OXBATHIBAIOIINX OCHOBHBIC TOHSTHS,
M3yJaeMble B JUCIUILTHHE.

OK3aMeH IPOBOJUTCS B THCHMEHHOM BHUJIE.

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

2 (HEeyOBIETBOPUTEIIBHO) - BBICTABIIETCS 00YJaIOIIEMYCsl, €CJIU XOTsI ObI OHO U3 33JaHHI He BBITIOJIHEHO WIIU BHIITOJHEHO HE B
TIOJTHOM 00BeMe W/WITN OWH MIJIN HECKOJIBKO OTBETOB MMEIOT OIIMOKH B COAEPKAHUH H/MIH BEIBOAAX, KOTOPHIE TIPHBEIH K
3HAUUTENBHOMY HCKaXKCHUIO HTOTOBOTO pe3yabTaTal (YIOBIETBOPUTENBHO) — BEICTABIAETCA 00YyJarOIeMyCs, €CIIH BCe 3aJaHus
BBITIOJIHEHBI B COOTBETCTBUH C TPEOOBAHUSIMU SK3aMEHAIIMOHHOTO OHMJIeTa, B OTHOM 00beMe, OHAKO OAMH MU HECKOIBKO
OTBETOB MMEIOT OIIMOKH B COACPKAHUY H/MIIH BBIBOAAX, KOTOPHIE TOBJICKIIN HE3HAYNTEIFHOE HCKAKEHNE HTOTOBOTO Pe3yNbTara.
4 (x0poI1I0) — BBICTABIAETCS 00YJAIOIIEMYCs, €CIIH BCE 3aJaHUS BBITIOJIHEHBI B COOTBETCTBHH C TPEOOBAaHUAMH YK3aMEHAIIOHHOTO
6unera, B TOJTHOM 00beMe, OIHAKO OMH UM HECKOJBKO OTBETOB UMEIOT OIIMOKHU B COAEPKaHUH U/HITH BBIBOJAX, HE BIUSIOLIME
(vmu cabo BIMSIONINE) HA UTOTOBBIN PE3yNbTaT.

5 (oTHM9HO) — BBICTaBIAETCS 00YJAIOIIEMYCs, €CIIH BCE 3a1aHUS BBITIOJIHEHBI B COOTBETCTBHH C TPEOOBAaHUAMH YK3aMEHAIOHHOTO
OuseTa, B IOJIHOM 00beMe U 0e3 OIIHNOO0K.

B ciydasix, eciM CTyJIEHT AaeT He MOJHBIC W/WIIN He Pa3BepHYTHIE OTBETHI HA BOIIPOCH! OHMJIETa MIIM JKE€ OTBETHI COAEPKAT
OIIMOOYHEIE CBE/ICHHS M BBIBOIBI, TIPETIOIaBATEIh BITPABE 3a1aBaTh JOIIOJHUTEIBHBIC BOIPOCH], HAIPaBJICHHBIC HA yTOYHCHNE
YPOBHS 3HaHUHU, yMEHUH U HaBBIKOB CTYJEHTA B paMKaX OCBOCHUs KOMIIETEHIMN 110 JaHHOU AUCLUILIMHE.

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

7.1 Pexomenayemasi JutepaTypa




7.1.1. OcHoBHasl TUTepaTypa

ABTODBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI1.1 (Cens JI. . CynoBsle KOTeNBHBIE U Taponpon3Boasamue ycraHoBky: Kype mekuuit | Bmagueoctox: MI'Y nm.
anm. .M. HeBenbckoro,
2011
7.1.2. lonoHUTeIbLHAS JIMTepaTypa
ABTOpBI, COCTaBUTENIN 3arnaBue WznarenscTBO, rox
JI2.1 | Xapun Bragumup CynoBbIe MaIllMHbI, YCTAHOBKH, YCTPOMCTBA M CUCTEMBI: YICOHHK TS Mockga: TpauncJlur [u
MurpodaHoBHY, BBICIII. MOP. yue0. 3aBeieHui Ip.], 2010
3anbko Oner
Huxkonaesuy, JI¢kun
bopuc I'puropresuy,
ITucknoB Bukrop
Tumodeenny, Xapux
Bragumup
MutpodanoBud
JI2.2 |Enun B. U, CynoBble KOTENbHBIC YCTAHOBKH: YIEOHNK Mocksa: Tpancnopr, 1993
Jenucenko H. 1.,
Koctbues 1. U.
7.1.3. Metoanueckue pa3padoTku
ABTOpBI, COCTaBUTENIN 3aryiaBue WznarenscTBo, TrOA
JI3.1 | Ilymnun Banepuit Bsi3kocTh TOIIMBA U TEMIIEpaTypa €ro MoJA0rpeBa: METo 1. yKa3. o Hosocubupck: HU'ABT,
Ilerposuy, Eropos BBITIOJTHEHHUIO JIa0.-TIpakT. paboTsl 1o auci. " CynoBbIe KOTEIbHBIE H 2009
I'eopruii JIeoHn0BUY | IapOIPOU3BOASALIUE YCTAHOBKU"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIVIMHBI (MO JISI)
Haznauenwue Ob6opynoBanue
YueOHas ayIUTOPHs Uit | AyoutopHast  jocka; Kowmmuekt yweOHON Mebenm; JlaGopartopHble ycraHoBku: HacocHas
MIPOBEICHUS 3aHATHUH | ycTaHOBKa € IIEHTPOOEKHBIM HacocoM, HacocHas yCTaHOBKa C BHUXPEBBIM CaMOBCACHIBAIOLINM

MPAaKTUYCCKUX 3aHATUI

HacocoM 1,0 BC-0,9M, BeHTuUnSIIMOHHAS YCTaHOBKA C JIByMS LIEHTPOOEKHBIMH BEHTHJIATOPAMH,
Kanopumerp B-08MA nnst onpeneneHus TEIJIOTHl CropaHHUs TOIUIMBa, Buckosumerp tuma BY
(OHrnepa) mia onpenesneHHs: BI3KoCTH TommBa, [Ipubop MapreHc-IIeHCKOro it ompeneneHus
TeMIIepaTyp BCIBILIIKK M BOCIIAMEHEHHs TOIIMBa, KommpeccopHas ycTaHOBKa ¢ KOMIIPECCOPOM
KBA-I'; Maxkersr: PyneBas mrymkepHas MammHa, Kotmoarperar KOAB 63, INazorypOmHHas
ycraHoBka, CTeHI BEpTONETHOW ra30TypOmMHHONM ycraHoBKM MO601-b, PymeBas peeuno-
IUTyH>KepHass MalnHa; KoMIulekTsl ydeOHO-HAIIAAHBIX mocobuil mo auctumiuHaM: Cymosoe
BCIIOMOTaTENbHOE BHepreTudeckoe obopynoBanue, CynoBble KOTENBHBIE M MapONPOU3BOJIINE
ycraHoBkr, CynoBele TypOoMamuHbl, TermoTexHHKa ¥ Tervlonepenada, [ wapapimdyeckne u
ITHEBMaTUYECKHIE CHCTEMBI, T eTIIIOTEeXHUKA

VYyeOHas ayAUTOPHS IS
MPOBENICHHS TEKYIIEr0 KOHTPOJIS
Y TIPOMEXKYTOYHOHN aTTeCTaI[H

AymuropHast gocka; Kommekt yueOHOM Mebenu; JlaGoparopubsie ycraHoBku: HacocHas
YCTAHOBKa C IIEHTPOOEXKHBIM HacocoM, HacocHas ycTaHOBKa C BHXPEBBIM CaMOBCACHIBAIOLIMM
Hacocom 1,0 BC-0,9M, BeHTmiAmmoHHas yCTaHOBKA C IBYMS IICHTPOOEKHBIMH BEHTHIISTOPaMH,
Kanopumerp B-0SMA nmst ompeneneHus TEIIOTHI CTOpaHUS TOIUIMBA, Buckoszumerp tuma BY
(OHrnepa) uis ompeseNieHUs BSI3KOCTH TOIUMBa, [Ipubop Maptenc-Ilenckoro mis omnpeneneHus
TeMITepaTyp BCIBIIIKK M BOCIDIAMEHEHHS TOIUIMBa, KomIpeccopHast yCTaHOBKa ¢ KOMIIPECCOPOM
KBA-I'; Maxkersr: PynmeBas miymkepras Mmammua, Kormoarperar KOAB 63, I'azorypOmuHas
yctaHoBKa, CTeHJ BepTONETHOH ra3oTypOMHHONM yctaHoBkM M601-b, PyneBas peeuno-
IUTyH)KepHass MamnHa; KoMrulekTsl ydeOHO-HarmagHbIX mocobuil mo aucuumiuHaM: CynoBoe
BCIIOMOTaTENbHOE 3HepreTudeckoe obopymosanne, CynoBble KOTENbHBIE M NApONPOU3BOJSIINE
yctaHoBkH, CynoBele TypOoMamuHbI, TemnoTexHHKa M Temlonepenada, [wuapaBamdyeckue u
ITHEBMATUYECKHE CUCTEMBI, T eMI0TeXHNUKA

VYuebnas ayIUTOPHS ISt
MPOBEACHUS TPYITOBBIX "
WHAWBUAYaJIbHBIX KOHCYNbTAIHHA

AymutopHas Jnocka; Komrurekt ydueOHO#t wmebenm; Jlaboparoprbie ycraHoBku: 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 TEIUIOTHl CropaHHUs TOIUIMBA, Buckoszumerp Ttuma BY
(OHrnepa) misl ompeneneHus BI3KOCTH TOIuNBa, [Ipnbop Maptenc-Ilenckoro ans omnpeneicHuUs
TeMIIepaTyp BCIBIIIKK M BOCIDIAMEHEHHS TOIUIMBa, KommpeccopHast yCcTaHOBKa ¢ KOMIIPECCOPOM
KB/-TI'; Maketsl: PyneBas mmymxkepHas wMamuHa, Kornoarperar KOAB 63, T'azorypOunHas
yctaHoBKa, CTEHJ BEpTOJNETHON Tra30TypOMHHOW yctaHoBKM MO601-B, PyneBas peeuno-
IUTyH)KepHass MamnnHa; KoMIUTeKTH ydeOHO-HarOHBIX Tmocobmit mo mucimmmHaM: CymoBoe
BCIIOMOTATeIbHOE 3HepreTudeckoe obopynoBaHue, CymoBble KOTEIbHBIE M IAapONPOU3BOAAIINE
ycraHoBKH, CynoBele TypOoMamiuHbl, TemjoTexHHMKa M Temjonepeaada, [ uapaBiudecKkue Hu
ITHEBMaTHYECKHIE CHCTEMBI, T eIIOTeXHUKA

Jlabopatopust CynoBbIX

AymutopHas 1ocka; Komrmurekt yueOHO#t wmeGemm; Jlaboparoprble ycraHoBkm: HacocHas




SHEPreTUYeCKNX YCTAHOBOK - | yCTAHOBKAa C LEHTPOOEKHBIM HacocoM, HacocHas ycTaHOBKa C BHXPEBBIM CaMOBCACBHIBAIOLIUM

y4eOHas ayAUTOpUA quis [ Hacocom 1,0 BC-0,9M, BeHTunsnnoHHas yCTaHOBKA C JABYMSI LEHTPOOEKHBIMH BEHTUJIATOPAMH,

MPOBEACHUS nabopatopHbix | Kamopumerp B-08MA st ompeneneHusl TEIUIOTHI CTOpaHUs TOIUTHBA, BuckosmMeTp Thma BY

3aHATUI (OHrnepa) mia ompeneseHHs: BI3KoCTH TommBa, [Ipubop MapreHc-lIIeHCKoro st ompenencHus
TeMIIepaTyp BCIBILIKK M BOCIUIAMEHEHMs TOIUMBa, KommnpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KB/I-TI'; Maketsl: PymeBas miymkepHas wmamuna, Komnoarperar KOAB 63, T'azorypOunHas
ycraHoBKa, CTeHI BepTONETHOW Tra3oTypOWHHONW ycraHoBKM MO601-b, PymeBas peeuno-
IUTyH>KepHass MamrnHa; KoMIUIeKTsl yueOHO-HAIIAAHBIX mocobuil mo auciumiuHaM: CymoBoe
BCIIOMOTATEJIBHOE 3HepreTudeckoe obopynoBaHue, CymnoBble KOTEJIBHBIC M ITapONPOU3BOASALINE
ycraHoBkH, CynoBele TypOOMamIuHEI, TerumoTeXHHKa ¥ Temvlonepenada, [ wWapapimyeckne u
ITHEBMaTUYECKIE CHCTEMEI, T eIIOTeXHNKA

YuebHas ayJUTOpHs quist | AyoutopHas  pocka; Kowmmiexkr yueOHoit wmeGenm; JlaGopaTopHble ycTaHOBKM: HacocHas

MIPOBEICHUS 3aHATHH | yCTAHOBKA C LEHTPOOSKHBIM HacocoM, HacocHas yCcTaHOBKA C BHUXPEBBIM CaMOBCACBHIBAFOLIHM

JICKIIMOHHOI'O THUIIa

Hacocom 1,0 BC-0,9M, BeHTmiAIMOHHAs yCTaHOBKA C IBYMS IICHTPOOEKHBIMH BEHTHIISTOPaMH,
Kanopumerp B-08MA s onpeznencHus TEIUIOThI CropaHus ToluluBa, Buckosumerp tuna BY
(Ournepa) nnst ompeneneHus BA3KOCTH ToruuBa, IIpubop Maprenc-Ilenckoro ans ompeaeneHus
TEMIIEpATyp BCIBILIKK M BOCIJIaMEHEHHs TOIIMBa, KommpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KBA-I'; Maxkersl: PyneBas miymkepHas MmammHa, Kotmoarperar KOAB 63, TNazorypOmHHas
ycTaHoBKa, CTeHJ BepTONETHOW ra3oTypOuHHONM ycraHoBKH MO601-b, PymeBas peeuno-
IUTyHXKepHas MaminHa; KoMIuIeKThl y4eOHO-HarisigHeIX nocooui mo aucturuimHam: Cynosoe
BCIIOMOTaTENbHOE 3HepreTudeckoe obopymosanne, CynoBble KOTENbHBIE M NApONPOU3BOJISIINE
yctaHoBkH, CynoBele TypOoMamuHbl, TemmoTexHHKa ¥ Temlonepenada, [wapapinmdeckue u
ITHEBMATUYECKHE CUCTEMBI, TeMI0TeXHUKa




