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O6pa3oBarenpHast 26.05.05 CrermansHocTs "CynoBoxaenue"
porpamMma Crnennamm3anust "CynoBOXXAEHHE HA BHYTPCHHHX BOJHBIX HYTSX M B IPHOPEKHOM

MJIaBaHUM C TIPABOM IKCIUTYaTaI[UH CYIOBBIX SJHEPTeTUYECKMX YCTAaHOBOK"
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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 10
caMmocTosTeNbHast pabora 76
4acoB Ha KOHTPOJIb 18

Pacnpez[e.llemle YaCoB JUCHHUIIJIMHBI 110 KypCcaM

Kypc 5
— Hroro
Bup 3anaruit v | P
Jlexiun 6 6 6 6
JlabopaTopHbie 4 4 4 4
WHas KoHTaKTHas 4 4 4 4
pabora
Uroro ayn. 10 |10 (10 [10
KonraktHas pabora |14 (14 |14 |14
Cam. pabota 76 |76 |76 |76
Yacel Ha KOHTPOIIb 18 |18 |18 |18
HUtoro 108 [ 108 | 108 | 108




Paboyast mporpamMma qUCIHHUILTAHBI

Cy,[[OBbIe KOTEJIbHBIC 1 MAPONMPOU3BOAAIIINEC YCTAHOBKH
pa3padorana B coorBercTBUM ¢ PI'OC:

®enepanbHbIil rocynapCTBEHHBIH 00pa30BaTENIbHBIN CTAHIAPT BBICIIETO 00PAa30BaHNUs - CIELMANNTET I10 crienuanbHocTh 26.05.05
CynoBoxzaenue (npuka3 MuHoOpHaykn Poccun ot 15.01.2018 1. Ne 192)
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3aBenyromuit kadenpoit Auapromenko Cepreit [TetpoBud



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 14 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/
Cp Koncrpykuuu napoBbIX ¥ BOIXOTPEHHBIX KOTJIOB U UX 3JIEMEHTOB. 5 14 JI2.1J12.2 0
Okcmmyaranus koTios /Cp/
HKP Texymmuit xorTpons /MKP/ 5 4 0

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen 1 KorenpHast yctanoBka cyqHa. IlaponpousBosiiast ycTaHOBKa

Tema 1.1 HaznaueHune KoTenbHOH ycTaHOBKH, oOuiue cBeneHus. Kiaccudukanus u xapakTepuCTUKN KOTIOB

Hcropuueckue cBeIeHUs 1O MPOMBILIIIIEHHOMY HUCIIOJIb30BaHUIO SHEPTUH Mapa. Y CTPOUCTBO U MPHUHIIMI JeHCTBUSA
MWIMHAPHYECKOTO Ta30TPYOHOT0 000pOTHOTO (MIOTIAHACKOT0) KoTia. OOIIIe CBEICHNS O BCITIOMOTATESIFHBIX KOTEIHHBIX
YCTaHOBKaX, Cy[OBBIE MOTPEOUTENN Tapa U ropsueil BOAbI. YIPOIIeHHAs IPUHINIHATbHA cXeMa Bogorpeiinoit KY.
Krnaccuukanus napoBbIx KOTIOB 110 Ha3HAYEHHIO, HICTOYHUKY TEMIOTHI, TTTaBHOMY KOHCTPYKTUBHOMY IIPU3HAKY, ABUXKEHHIO BOJBI
1 TTapoBOJITHOM cMecH. OCHOBHBIE XapaKTEPUCTHUKH MApOBBIX U BOJOTPEHHBIX KOTIIOB.

Tema 1.2 YcTpoicTBO M IPHHITUIT ASHCTBHS BOJOTPYOHOTO MAapOBOr0 KOTJIA M YCTAHOBKH

PaccmoTpeHne cxeMsl BOZOTPYOHOTO ITapOBOT0 KOTIA, IPOU3BOAAIIETO NEPerpeThiil map ¢ ’KOHOMaH3poM U
BO3/IyXOIOJIOTPEBATEIEM COBMECTHO € OOCIYKHBAIOLINMH €ro cucTeMaMu. PaccmoTpenne QyHKIIMOHAIBHON CXEMbI KOTEIBHOM
YCTaHOBKH C aBTOHOMHBIM KOTJIOM JIJIS TeTIOCHAOKEHUS M YTIIIN3AIIMOHHBIM KOTIIOM JJIS SJIEKTPOCHAOKEHHS C OCHOBHBIMHA
MapOBBIMH U BOJISHBEIMH TPYOOIIPOBOIAMH.

Temal.3 ITaponpousBoasiiue yCTaHOBKU

[MpuHIMT TeHCTBUS NCTIAPUTEIBHBIX YCTAHOBOK («TPSI3HBIX)» KOH/ICHCATOB M BOJOOIPECHUTENBHBIX). Y CTPOWCTBO arperara
YTHIIM3aIHOHHON BOJOOIPECHUTEIBHON YCTAHOBKH, OCOOCHHOCTH IKCILTyaTalliH YCTAHOBKH.

Paznen 2 Cixuranue )UIKUX TOIJIMB B CYIOBBIX KOTIAxX

Tema 2.1 XapakTepUCTUKU KUJKUX TOILIUB

OeMeHTapHBIH COCTaB TOIUIMBA IO pabouel 1 roprodeii Macce. Bricimas u HU3IIAS TEIUIOTa CTOPAHUS TOIUIMBA U METOIBI UX
omnpezeneHus. BUIbl KOTEIbHBIX TOIUIUB. XapaKTePUCTUKHU KUJIKUX TOIUIUB (BA3KOCTh, INIOTHOCTh, TEMIIEPATypa 3aCThIBAHNUS,
TeMIrepaTypa BCIbIIKH). [ToHATHS, IPpHOOPH! 1 METOBI onpeeicHus. [1oorpeB TSHKENOro TOIUINBA CYTOBOH KOTEIBEHOM
YCTaHOBKH.

Tema 2.2 MartepuaibHblid OajaHc mpolecca TOpeHuUs

Peakuny ropeHus TOpPIOYNX 3IEMEHTOB TOIUIMBA. TeopeTHyecKoe U JeHCTBUTEIbHOE KOJIMYECTBO BO3LyXa, HEOOX0IMMOE ISt
oxuranus Tormaa. Onpenenenne ko3ddunrenTa n30bITKa BO3AyXa ¢ HCIIOJIB30BaHUEM ra30aHann3aTopoB. OObEM NPOIYKTOB
cropanus. JluarpaMma «3HTaIBINSA IPOAYKTOB CTOPAHHS — TEMIIEPaTypay.

Tewma 2.3 Tomo4HbIe YCTPOMCTBA U TPOIIECCHI

ITpouecc akTHBanWy U €ro pe3yabTaThl. CXeMa IUKIIA [EITHON pa3BeTBICHHON peakIuy ropeHus Bogopoa. IIoHITHe TOOYHOTO
yCTpOHCTBa. ArperaTupoBaHHBIC TOIIOYHEIE yeTpoiicTa. Kimaccudukanns gopcynok. Koncrpyknun ¢popcyHok. Opranu3anus
TOIIOYHOTO TIpoIecca.

Tema 2.4 TerutoBoii 6anaHc KoTa

YpaBHeHHE TeIuIoBoro OanaHca B aOCOTIOTHOM M OTHOCHTENIFHOM BHJE. [lonBeieHHas TemoTa. [loTepn TEmIOTH ¢ YXOISAIIMHI
ra3aMu, OT XUMUYECKOH HEIIOJIHOTHI CTOPAHMS B B OKPYXKAIOIIYI0 CPEY U UX 3aBUCUMOCTB OT Harpy3ku. Onpenenerne KIT/
MapoBOT0 U BOAOrpeitHoro kotioB. Onpenenenue ko3¢hGHLIHUEHTa UCTIONb30BAHUS TEILTOTH BBITYCKHBIX Ta30B B yTHIM3ALHOHHBIX
KOTJIax.

Pasznen 3 TemooOMmeH B KoTaax
Tema 3.1 OcHOBHBIE TIOHATHS O MpOLIEccaxX TEII00OMeHa B KOTie. TerooOMeH B TOTKe

Hy‘ICBOCHpI/IHI/IMaIOH_II/IC 1 KOHBCKTUBHBIC ITOBECPXHOCTHU HArpeBa. CyMMapHaﬂ TCIUIOTA, IOJTyJYCHHAas BOIIOI?I HUCpe3 3TU MMOBEPXHOCTH.

OcnabeHne Iyda Ca)XUCTBIMHU 9aCTHI[AMU M TPEXaTOMHBIME Ta3amu. [ToHATHE TONMUHEI H3Ty4aromniero cios. Temtosoe
HalpsHKeHUE TOIOYHOro 00beMa U pa3Mephl TONKU. TemnoBas MOIHOCTb JTy4e€BOCIIPUHUMAIOIIUX TOBEpXHOCTEll. DHTanbnus B
anuabaTHOH Tonke. OnpeneneHne 6e3pa3MepHON TeMIIEPaTyphl Ha BBIXOAE U3 TOINKH. [IoHATHE CTeNeHN SKpaHUPOBAHUS TOTIKH.
Tema 3.2 Temroo6MeH B ITydKe NTapooOPa3yoOIIX Tpyo

Omnpenenenue ynucna Tpyd B pamy. XKuoe ceueHue Juis mpoxoa ra3oB. CpeaHss CKOpPOCTh Ia30B B IMydke. TernoBast MOIIHOCTh
KOHBEKTHBHBIX TIOBEPXHOCTEH. DHTaNbIIH Ia30B Ha BBIXOJI€ U3 MyuKa. [loBepXHOCTh HarpeBa MPUTOMOYHOTO My4ka. Yucno psaoB
TpyO. I'padmky 3aBHCHMOCTH XapaKTEPUCTHK BOJOTPYOHOTO BCIIOMOTATEIFHOTO KOTJIA OT HATPY3KH.

Tema 3.3 Tennonepenaya B IOBEPXHOCTAX HArpeBa YTUIM3aLUOHHBIX KOTJIOB




Pacuernsrif pexnm. OCOOCHHOCTH TEIIOBOTO PacdeTa YTUIN3AIHMOHHBIX KOTJIOB CHCTEM OOBIYHON yTHIIH3AIUH.

Paznen 4 BogHbiii peskuM U BOJOTIOATOTOBKA

Tema 4.1 INokazaTenu kagecTBa BoAbL. JlokoTnOBas 06paboTKa

OcHOBHBIE HOHBI COJIU B Bojie. XKecTKOCTh U coneHocTh BoAbl. Lllenounoe, pochaTHoe n HUTpaTHOE Yncio. TpeboBaHus K
nuTarenbHON Boge. OuncTka oT HedrenpoaykToB. CHIKEHHE 00MIeH KeCTKOCTH. XUMHYecKas 1 TepMHUecKas Aeadpanusl.
VYerpoiicTBo neaspatopa.

Tema 4.2 Haxwure- u nmmamoo6paszoBanue. BoaHslit pexum

CrnabopacTBOpHMBbIE COEJUHEHUS B KOTIOBOM BOJE U MX BBINAJCHUE B BUJIE HAKUITH WU [II1aMa. BBOIMMbIe XUMHYECKUE PEATeHTHI.
®DochaTHO-HUTPATHEINA pekUM 00paboTKH. BepXHss M HIDKHSA IPOIYBKA.

Tema 4.3 3arps3HeHne napa U METOBI IIOJTyIEeHHs 9UCTOTO Tapa

Harpy3ska 3epkana ucrnapenust. MexaHu3M yHOCa ITapoM Biard. 3aBUCUMOCTb BIIQXKHOCTH Tapa OT BBICOTHI IIAPOBOT'0 MIPOCTPAHCTBA
U Harpy3KH KoTia. BHyTpHKONIEKTOpPHbIE CeapalluOHHbIE YCTPOHCTBA.

Paznen 5 I'azonunaMudeckue npoueccsl B koTinax. Lupkymsanus

Tema 5.1 Na3oquHaMUYECKHE MTPOLIECCHI B KOTIIAX

CornpoTuBieHHEe BO3AYIIHO-Ta30BOT0 TPAKTa U CaMOTsra. XapaKTepHCTHKa BO3AYIIHO- ra30BOro TpakTa. PacueTHbIe mapameTpsl
BEHTWJIATOpA. PerynupoBaHue mojayu Bo3ryxa.

Tema 5.2 [Ipornecc ecTecTBEHHON UPKYISALNU B KOTJIAX

OCHOBBI TEOPHH €CTECTBEHHON IUPKYISALUNU. Hale:KHOCTh €CTeCTBEHHOM UPKYIISIIIAH.

Pa3nen 6 KoHcTpyKItny MapoBBIX H BOJOTPEHHBIXKOTIOB U UX JIEMEHTOB. DKCILTyaTalus KOTIOB

Tema 6.1 BogoTpyOHbIe Cy10BbIE KOTJIOM

I'nmaBHBIE KOTJIBI C MApOIIEPETPEBATENEM, PACIIONOKEHHBIM MEXY KOHBEKTUBHBIMU ITyYKaMH U 32 KOHBEKTUBHBIM ITy4KOM, a TAKXKe
I'TIK ¢ nomMHOCTBIO SKpaHUPOBAHHOM TONKOH. BeromMoraTenbHbIE KOTIIB 6€3 XBOCTOBBIX M C XBOCTOBBIMH ITOBEPXHOCTSIMU HATrPEBa,
6e3 mapomneperpeBarelis U ¢ maporeperpeBaTesieM.

Tema 6.2 OrHeTpyOHBIE ¥ OTHETPYOHO-BOJOTPYOHBIE CY/IOBBIE KOTIIBI

OrHeTpyOHBIH TOPH30HTAIBHBIH 00OPOTHEIH N BepTHKAIBHBIC KOTIIEL. OrHeTpyOHO-BOZOTPYOHBIE KOTIEI C Pa3INIHBIM
UCIIOJIHEHUEM IIyYKOB.

Tema 6.3 YTunuzanyoHHble 1 KOMOMHUPOBAHHBIE CY0BBIE KOTIBI

VY TUnnu3anroHHBIE KOTIIBI C €CTECTBEHHON IUPKYISIIEH. Y THIH3AIIMOHHBIE BOJOTPYOHBIE KOTIIBI OOBIYHOM YTHIIM3AINH C
NPUHYIUTEIBHOM UPKYIAHEH ¢ TUIHHAPUIecKoi GopMoil KoxKyxa M OAKIIOUCHHE K HIM CcerlapaTropa mnapa. Y CTpoHCTBO
cenaparopos napa. KoTiel ¢ rirybokoit yrunuzanuei Temnotsl. [IppuHunnuansHas cxeMa 1 o0IKi BU KOTIa HUIHHIPUYECKON
KOMIIOHOBKH ¢ naponeperpeareneM. KoMOMHIPOBaHHbIE BEPTHKAIBHBINA OTHETPYOHBIH U OrHETPYOHO-BOAOTPYOHBIH KOTIbI. KoTen
WHCHUHEPATOP.

Tema 6.4 BonorpeiiHbsle aBTOHOMHBIE M yTHIM3AI[HOHHBIE KOTIIBI M YCTAHOBKHU. TepMOMACIISTHHBIE KOTIIBI

ABTOHOMHBI BOJOTPEHHBIH Ia30TPYOHBINH 000POTHBIH KOTEN. Y THIIN3alIOHHbBIE BOJOTPEHHBIE ra30TpyOHBIC KOTJIBI C BHEILIHUM H
BHYTPEHHHM 00BOJHBIM KaHa1oM. COCTaB M IPUHIUI PabOTHI BOJOTPeHHOI KOTenbHOH ycTaHOBKH. OIieHKa U 0071acTh
IMPUMEHEHUS. OPraHUYECKOr0 TEIUIOHOCUTENS. TepMOoMacIsiHHbII aBTOHOMHBIN KOTE.

Tema 6.5 KotenbHas apmarypa. Marepuanbl KOTJIOB. DKCIUTyaTalus KOTIOB

HasnadeHue 1 ycTpoICTBO CTONMOPHOrO KJIanaHa, BOJOYKa3aTels, IUTaTeIbHOrO KJanaHa, IITaBHOT0 X MMITYJILCHOTO
MpeTOXPaHUTENBHBIX KIIaraHoB. Pacrionokenne apMaTypsl mapoBoro Kotia. TpeGoBaHMS K CTalsIM, HCIOIB3YeMBIM B KOTJIAX, U
npuMeHsieMble ctani. OTHEeyMOpHbIE U TEIUIOU30IISIIMOHHBIC MATEPUAIIBL.

IMTocnenoBaTenbHOCTH ONEpaIii IPU MOATOTOBKE CYAOBBIX MAPOBBIX KOTIOB K JeHCTBUIO. BBOJ B AeHCTBUE U TEXHHUKA
0€30IacHOCTH IIPH PaCTOIKE W TOABeMe napa. TexHnka 00CTy)KHBaHUS MMAPOBBIX KOTJIOB B IEHCTBUI: KOHTPOJIHPYEMBIE
TapaMeTpsl, MO IepKaHIe YPOBHS BOJBI B KOTJIE, KOHTPOJIb pabOTHI MUTATEIFHOM U TOIUIMBHOM CHCTEM, JIPYTHe OIEParliH.
TexHMKa BBIBOA KOTJIA U3 JEHCTBUS MPH HOPMAJIBHBIX PEXUMaX PabOThI, «KMOKPOE» H «CyX0e» XpaHeHue. ABapuilHbIe PEKUMBI
paboThL. YIIycK BOZBI: IIPU3HAKH, AEHCTBHE 00CITYKHBAIOIIETO epcoHana. [IpyauHbI H0XXapoB B ra30X0/1aX aBTOHOMHBIX H
YTHIIM3aIHOHHBIX KOTJIOB M ACHCTBUS IPH NX BOSHUKHOBEHUH. OCOOCHHOCTH 00CITy)XMBaHNS YTHIIH3aINOHHBIX KOTJIOB. TexXHHUKa
6€301MacHOCTH MPHU 3KCILTyaTaI[X KOTJIOB.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

Ort4eTsl 0 1a60paTOPHBIM padoTaM
Bonpocs! k 5x3aMeny

6.2. TeMbl NHCBMEHHBIX PadoT

6.3. KoHTpoJIbHbIE BOIIPOCHI U 3aJaHUS

1. CynoBele moTpebuTeny mapa

2. Knaccuduxanys napoBbIX KOTIOB

3. XapaKTepuCTHKH KOTJIOB

4. Tormmso CIIK. Tpebosanmus x Tommmsy CIIK

5. Tomnuso CIIK. CoctaB TomnuBa. Macchl TOIIUBa

6. OcHOBBI TeopuH TopeHHst ToruBa. CKOPOCTh TOPEHUS U (HaKTOPEI €€ ONpEeesIoHe




7. MaTepuanbsHbIi 6anaHC mpolecca rOpeHust. DHTAIBINS MPOAYKTOB CTOPAHHS TOILIHBA

8. IIpu3HaKky KaueCTBEHHOTO TOPEHUsS! TOILUINBA

9. OcHOBHBIE TIOJIOKEHHUS TEOPHUH TOIIOYHBIX IporieccoB. TpebdoBanus k Tomkam CITK

10. TerutoBoii 6amanc CITK

11. YpaBuenue TemaoBoro 6ananca

12. TenoBbIe MOTEPH U CIIOCOOBI MX YMEHBIICHHS

13. KTIJI xotma

14. ®opcynku CIIK

15. Koadurment nonesnoro aevicteust CIIK mo nmpsMoMy U 00paTHOMY TEIJIOBOMY OajlaHCy

16. IpuHIIm paboTel OTHETPYOHBIX KOTIIOB

17. BogoTpyOHBIE CyHOBBIE TAPOBBIE KOTIHI, 00JIaCTh IPUMEHEHHS, JOCTOMHCTBA H OCOOCHHOCTH
KOMITOHOBKHU

18. MeToauka pacuera Teruiooomena B Tonke CITK

19. KoaddpummenT 3arpsi3sHeHHS TOBEpXHOCTEH

20. CyznoBble TapoBbIe KOTIHBI ¢ IPHUHYAUTEIbHON IUpPKyIsnuei. OCOOEHHOCTH KOHCTPYKITNH U 00J1aCTh
NpUMEHEHUS

21. HagexnocTts ectecTBeHHOM upkyssinuu CITK

22. OcHOBHBIC YpaBHEHUS IS pacdeTa KOHBEKTHBHOTO TertooomeHa B CITK

23. OCHOBBI TEOPHU TOPEHHS

24. «lllaxTHBIE» CyNOBBIC TAPOBBIE KOTIBI. OCOOEHHOCTH KOHCTPYKILIMN

25. Asponunamuueckuii pacuer CIIK

26. Compotusnenue cetu. Cmotsara CIIK u YIIK

27. CriocoObl peryinupoBaHus MOIa4l BO3IyXa

28. OCHOBBI TCOPHH €CTECTBCHHON IUPKYISAINH. KpuTepnu HaIe)KHOCTH €CTECTBEHHOM IUPKYIAIN
29. Ouenka HagexHocty nupkyasuuu CIIK. IIpuynHbl, BEI3BIBAOIUE 3aCTOW U OIPOKUIBIBAHUE LUPKYISALUH
30. OcHOBBI TEOPHH ECTECTBEHHON LUPKYISIUKU. [IpenensHas KpaTHOCTD HUPKY/ISILUN

31. YTunn3auuoHHbIE KOTIIBI C TIPUHYUTEIBHON UPKYIALHEH, UX XapaKTePHUCTHKU U 00J1acTh NPHMEHEHUS
32. Omops! CyJ0BBIX TAPOBBIX KOTIOB. KoHCTpyKITH M padoTa

33. OcHOBHBIC MTOT0XKEHHS TEOPHU €CTECTBEHHON HupKynauu. KpatHocTs nupkyasnun. CKopocTs
UUPKYNAUU. JIBHKYIINI HAop Y MOJIE3HbIH HAop HUPKYIALUH

34. KoMOMHHpOBaHHBIE KOTIIHI

35. Apmarypa CIIK, xoHcTpyKIws, padora u pasmemntenue Ha CITK

36. O6myposka CIIK. Yxoz 3a KUpIUYIHOH KIaAKOH

37. KonsexrusHslii Termnooomen B CITK

38. JIyaucterit Terumooomen B CITK

39. Pacuet Ha mpouHOCTH 31eMeHToB CIIK

40. Marepuansl, IpUMEHsieMble B KOTJIOCTPOEHUH. MeTasll IOBEPXHOCTEH HarpeBa, KONIEKTOPOB U apMaTyphl

6.4. MeToguyecKkne MaTePUAJIbI, ONIPeIeISIONINe MPOLEAYPHI OLEeHUBAHUS

ITpu 3ammTe 1abopaTOpHBIX pabOT 0OyUArOLIEMyCs 331aCTCsl TPU BOIIPOCaA MO TeMe paboThl. B ciiydae oTBeTa Ha MOCTaBJICHHBIC
BOITPOCHI paboTa CUMTAeTCs 3aInIIeHHON. [Ipr oTBeTe Ha JjBa BOIpOca M ITOJTHOM OTCYTCTBHH OTBETA Ha TPETHH, MITH HEITOTHOM
OTBETE, Ha BCE TP BOIIPOCa TabopaTopHas paboTa CIMTAETCS HE 3aIUIICHHOM.

DK3aMeH 10 JUCIUILIMHE COACPIKUT BOMPOCHI HANIPABJICHHbBIE HA OLICHKY 3HAHNH, YMEHHI U HABBIKOB, XapaKTEPU3YIOIIHUX TaITbl
(hopMHUpPOBaHISI KOMIICTCHIIUHU. DK3aMECHAIIMOHHBIH OMJIET COMCPIKUT YETHIPE BOMPOCA, OXBATHIBAIONIAX OCHOBHBIC TIOHSTHS,
U3y4aeMbIC B JHUCIUILIHHE.

DK3aMeH MPOBOAUTCS B TUCHBMEHHOM BH/IE.

OreHKa 3a K3aMeH BBICTABIISICTCS B COOTBETCTBHHU C IPUBEICHHBIMU HIXKE TPCOOBAHUAMH.

2 (HeYIOBICTBOPUTEIIHHO) - BRICTABIISCTCS O0YJAOIIEMYCsI, €CITH XOTsI ObI OTHO M3 3aaHH HE BBHITIOJIHCHO WITH BHITOJIHEHO HE B
MOJIHOM 00beMe H/WIIH OJIMH WIIK HECKOJIBKO OTBETOB UMEIOT OIIHOKH B COACPIKAHUH U/MIIHM BHIBOAAX, KOTOPBIC IIPHBEIHU K
3HAYUTEIIPHOMY MCKAKEHUIO HTOTOBOTO Pe3yiibTaTal (YIOBICTBOPUTEIBHO) — BBICTABISIETCS 00YYaIONIEMYCs, €CIIH BCE 3aJaHUs
BBITIOJIHEHBI B COOTBETCTBUH C TPEOOBAHUSIMU SK3aMCHAIIMOHHOTO OMIICTa, B ITOJHOM 00BEME, OJHAKO OJMH HUIIA HECKOIBKO
OTBETOB UMEIOT OIIMOKHU B COACPIKAHUH U/UJIH BHIBOAAX, KOTOPBIC MOBICKIM HE3HAYMTEIIFHOS HCKAKCHUE HTOTOBOTO PE3yibTara.
4 (XOpOIII0) — BBICTABIIAETCS 00YJAIOIIIEMYCSI, €CITH BCE 33JaHHs BBITOJHEHBI B COOTBETCTBUH C TPEOOBAHUSIMH 3K3aMEHAIHOHHOTO
Ousera, B TOJHOM 00bEME, OJHAKO OMH WM HECKOJIBKO OTBETOB HMEIOT OIMHOKU B COZEP/KAHNUH W/HIIH BBIBOJAX, HE BIIUSIOLIHIE
(nmu cnabo BIMSIONINE) HA UTOTOBBIN PE3yNbTaT.

5 (OTIMYHO) — BBICTABISICTCS] 00YYAIOIIEMYCsl, €CIIH BCE 3a/IaHMs BBHITIOJIHCHBI B COOTBETCTBHHU C TPEOOBaHUSIMH YK3aMEHAIIMOHHOTO
OueTa, B IIOJIHOM 00beMeE U 0€3 OINOO0K.

B cityuasx, eciii CTYIEHT JaeT He TOJIHBIC W/HITH HE Pa3BEPHYTHIC OTBETHI Ha BOIPOCH! OMIIETA HITH K€ OTBETHI COIEPIKAT
OLIMOOYHBIC CBEICHHS 1 BBIBO/IBI, IIPEIIOIABATEIb BIIPABE 33aBaTh JAOMOJHHUTEIBHBIC BOIPOCHI, HAIPABICHHBIC HA YTOYHCHUE
YPOBHS 3HAHUH, YMEHHI U HABBIKOB CTYJICHTA B paMKaX OCBOCHHS KOMIETEHIIMIA 10 JaHHON JTUCIUITIMHE.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECINIEYEHHUE JUCIHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTeparypa

7.1.1. OcHoBHas JiuTEpaTYpa

ABTOpLI, COCTaBUTEIIN | 3armaBue | I/I3Z[3.TCJ'IBCTBO, rona




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI1.1 |PYPuPSCH B. P. PYCrPrPsPICPu PePsC,PuP»CHPSCPu P PiP° PpP
CBPsPICHPSPEP PIPSPrCIIC%0PEPL CICI'C,PPPSPSPIPePe: PrPEPIPsCI'C, PsPe:
PrCrCBHCI™ PyPuPeCTPEPNe P P“PJ PEP). P°PrPy.
PP.
PiPuPIPuP»CHCI PePsP
iPs, 2011
7.1.2. JlonojiHuTEIBHAS JIUTEPATypa
ABTOpBI, COCTaBUTENIN 3aryiaBue WznarenscTBo, rOA
JI2.1 | Xapun Bnagumup CyZIoBbIC MallIMHBI, YCTAHOBKHU, YCTPOHCTBA U CUCTEMBI: YYCOHUK JIJIS Mocksa: TpauncJlur [u
MurpodaHoBHY, BBICIII. MOP. y4e0. 3aBeieHui Ip.], 2010
3anbko Oner
Huxonaesuu, JI¢kun
Bopuc I'puropresuy,
ITucknoB Bukrop
Tumodeesny, Xapux
Bragumup
MurpodanoBuy
JI2.2 |Enun B. U, CynoBble KOTENbHBIE YCTAHOBKH: YIEOHNK Mocksa: Tpancnopr, 1993
Henucenxo H. 1.,
Kocteues 1. U.
7.1.3. MeTtoanueckue pa3padoTKu
ABTOpBI, COCTaBUTETU 3arnaBue WznarenscTBO, 01
JI3.1 |Ilymnun Banepuii BszkocTs TOIIMBA M TeMIEpaTypa €ro MoJorpeBa: MeTo/. yKas. 1o Hosocubupck: HI'ABT,
Ilerposuy, Eropos BBITIOJTHEHHIO JIa0.-TIpakT. paboTsl 1o auci. " CynoBbIe KOTEIbHBIC H 2009
I'eopruii JIeoHn0BUY | IapOIPOU3BOISIIUE YCTAHOBKU"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOAY JISI)
Haznauenwue Ob6opynoBanue
YuebHas AyIUTOPHS i | AynutopHas  mocka; Kowmmiekr ydeOHoit wmeGenmm; JlaGopaTopHble yctaHOBKH: HacocHas
MIPOBEICHHS 3aHATHUH | ycTaHOBKa C IIEHTPOOEKHBIM HacocoM, HacocHas yCTaHOBKa C BHUXPEBBIM CaMOBCACHIBAIOLINM

MPaKTUYCCKUX 3aHATUI

HacocoM 1,0 BC-0,9M, BeHTUNSAIIMOHHAS YCTaHOBKA C JIByMS IIEHTPOOEKHBIMH BEHTHJIATOPAMH,
Kanopumerp B-08MA nnsi onpefeneHus TEIUIOTHl CropaHHUsl TOIUIMBa, Buckosumerp tuma BY
(OHrnepa) mig onpeneseHHs BA3KOCTH TommBa, [Ipubop MapreHc-IleHCKoro i ompeneneHus
TeMIIepaTyp BCIBILIKK M BOCIUIAMEHEHMs TOIUMBa, KommnpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KB/I-I'; Maketsl: PymeBas maymkepHas wmamuna, Komnoarperar KOAB 63, T'azorypOunHas
ycraHoBKa, CTeHI BepTONETHOW Tra3oTypOWHHONW ycraHoBKM MO601-b, PymeBas peeuno-
IUTyHXKepHast MamuHa; KOMIUIeKThl y4eOHO-HArmagHbIX mocobuid mo auctumimHam: CynoBoe
BCIIOMOTaTeNbHOE JHepreTnuyeckoe obopynoBanue, CynoBble KOTEJIBHBIE M MapONPOU3BOISIINE
ycraHoBkH, CynoBele TypOOMamuHbEI, TeruloTeXHHKa ¥ Temvlonepenada, [ wapaBinmyeckne u
ITHEBMaTHYECKHIE CHUCTEMBI, T eIIIOTEXHUKA

YuebHas ayJUTOpHs JUTS
HPOBEJCHHUS TEKYIIET0 KOHTPOJIIS
¥ TIPOMEKYTOYHON aTTeCTallH

AynutopHas 1ocka; Kommekt yueGHOII wmebemu; Jlaboparoprele ycraHoBku: HacocHas
YCTAHOBKa C IIEHTPOOEXKHBIM HacocoM, HacocHas ycraHOBKa C BHXPEBBIM CaMOBCACHIBAIOLIMM
HacocoMm 1,0 BC-0,9M, BeHTmiAmMoOHHAs yCTaHOBKA C IBYMS IICHTPOOEKHBIMH BEHTHIISTOPaMH,
Kanopumerp B-08MA s onpeznencHus TEIUIOThI CropaHus ToluluBa, Buckosumerp tuna BY
(Ournepa) nnst ompeneneHus BA3KOCTH ToruBa, Ilpubop Maprenc-Ilenckoro ans ompeaeneHus
TEMIIEpATyp BCIBILIKK M BOCIJIaMEHEHHs TOIIMBa, KommpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KBA-I'; Maxkersl: PyneBas miymkepHas Mmammua, Kotmoarperar KOAB 63, INazorypOmuHas
ycTaHoBKa, CTeHJ BepTONETHOW ra3oTypOuHHONM ycraHoBKH MO601-b, PymeBas peeuno-
IUTyH)KepHass MalnHa; KoMrulekTsl yueOHO-HArmagHbIX mocobuil mo aucuumiauHaM: Cynosoe
BCIIOMOTATENbHOE 3HepreTudeckoe obopymosanne, CynoBble KOTENBHBIE M NApONPOU3BOJSIINE
yctaHoBkH, CynoBele TypOoMamuHbl, TeloTeXHHKa ¥ Temlonepenada, [wapapinmdeckue u
ITHEBMATUYECKHE CUCTEMBI, T eMI0TeXHUKa

YuebOHas ayIUTOPHS IS
MPOBECHUS TPYIOBBIX "
WHIWBUIYaJTbHBIX KOHCYIbTAIHNA

AymuropHas nocka; Kommiekt ydeOHoit MeGenm; JlaGoparopHsle ycraHoBku: HacocHas
YCTaHOBKA C IEHTPOOESKHBIM HacocoM, HacocHas yCTaHOBKa C BHXPEBBIM CaMOBCACHIBAIOIINM
HacocoMm 1,0 BC-0,9M, BeHTmiAIMoHHAs yCTaHOBKA C ABYMsS IICHTPOOEKHBIMU BEHTHIISTOPAMH,
Kanopumerp B-08MA 1ns ompeaeneHusi TEIUIOTHI CTOpaHHs TOIUIMBa, Buckosumerp tuma BY
(OHrnepa) Ui ompeneNeHUs BSI3KOCTH TomumBa, [Ipubop Maptenc-Ilenckoro mis ompeneneHns
TeMITepaTyp BCIBIIIKK M BOCIDIAMEHEHHS TOIUIMBa, KoMmIpeccopHast yCTaHOBKa ¢ KOMIIPECCOPOM
KBA-I'; Maxketsl: PyneBas miymxkepHas Mamuaa, Kormoarperar KOAB 63, I'azorypOunHas
ycraHoBka, CTeHJ BepToJieTHOW Ta30TypOMHHON yctaHoBkum M601-b, PyneBas peeuno-
IUTyH)KepHass MaimnuHa; KoMIUTeKTsl ydeOHO-HarIAOHBIX mocoOmit mo muctumimHaM: CymoBoe
BCIIOMOTATEIbHOE 3HepreTudeckoe obopymosaHue, CymoBble KOTEIBHBIE M ITapONPOU3BOAAIINE
yctaHoBKH, CynoBele TypOoMamuHbl, TemnoTexHHKa M Temonepenada, [uapaBauyeckue u
ITHEBMATUYECKHE CUCTEMBI, T EMIOTEXHUKA




JlabopaTopust

CynoBbIxX

AynutopHas nocka; Kommmext yueGHOII wmebemu; Jlaboparoprbele ycraHoBku: HacocHas

9HEPreTMYeCKHX  YCTaHOBOK - [ yCTAaHOBKA C LIEHTPOOEKHBIM HacocoM, HacocHas ycTaHOBKa ¢ BHUXPEBBIM CaMOBCACHIBAIOIINM

y4aeOHas ayIoUuTOpHs s | HacocoMm 1,0 BC-0,9M, BeHTHISIMOHHAS YCTAaHOBKA C ABYMS IIEHTPOOEKHBIMH BEHTHIIATOPAMH,

IIPOBEACHUS nabopartopasix | Kamopumerp B-0SMA mist ompeneneHuss TEIIOTH CTOpPAaHUS TOIUIMBA, Buckosumerp tuma BY

3aHATHH (Ournepa) nnst ompeneneHus BA3KOCTH TomuBa, IIpubop Maprenc-Ilenckoro ans ompeaeneHus
TEMIIEpATyp BCHBIIIKK M BOCIJIaMEHEHHs TOIIMBa, KommpeccopHas ycTaHOBKa ¢ KOMIIPECCOPOM
KBZA-I'; Maxkersl: PyneBas miymkepHas Mmammua, Kotmoarperar KOAB 63, INazorypOmuHas
ycTaHoBKa, CTeHJ BepTONETHOW ra3oTypOuHHONM ycraHoBKH MO601-b, PymeBas peeuno-
IUTyH>KepHass MalnHa; KoMrulekTsl ydeOHO-HarmagHbIX mocobuil mo aucuumiauHaM: Cynosoe
BCIIOMOTaTENbHOE BHepreTudeckoe obopymosanne, CynoBble KOTENBHBIE M NApONPOU3BOJIINE
ycraHoBkH, CynoBele TypOoMamuHbl, TemmoTexHHKa ¥ Temlonepenada, [wapasnmdeckue u
ITHEBMATUYECKHE CUCTEMBI, TeMIoTeXHUKa

YuebHas ayIUTOpHs quist | AynuropHast  pocka; Kowmmmekr ydeOHoM MeOenn; JlaGoparopHble ycraHoBku: HacocHas

MPOBEICHUS 3aHATHH | yCTAHOBKA C LEHTPOOSKHBIM HacocoM, HacocHas ycTaHOBKAa C BHXPEBBIM CaMOBCACHIBAIOIIHM

JICKIIMOHHOI'O THIIA

HacocoMm 1,0 BC-0,9M, BeHTuiAoHHas yCTaHOBKA C ABYMsS IICHTPOOEKHBIMU BEHTHISTOPAMH,
Kanopumerp B-08MA 1ns ompeaeneHusi TEIUIOTHI CTOpaHHs TOIUIMBa, Buckosumerp tuma BY
(OHrnepa) Ui ompezeNeHUs BSI3KOCTH ToIumBa, [Ipubop Maptenc-Ilenckoro mis ompeneneHns
TeMITepaTyp BCIBIIIKK ¥ BOCIDIAMEHEHHS TOIUIMBa, KomIpeccopHast yCTaHOBKa ¢ KOMIIPECCOPOM
KBA-I'; Maxketsl: PyneBas miymxkepHas MamuHa, Kormoarperar KOAB 63, I'azorypOunHas
ycraHoBka, CTeHJ BepToJieTHOW Ta30TypOMHHON yctaHoBkum M601-b, PyneBas peeuno-
IUTyH)KepHass MarnuHa; KoMIUTeKTsl ydeOHO-HarIAOHBIX TmocoOmil mo mucrumimHaM: CymoBoe
BCIIOMOTATEIbHOE 3HepreTudeckoe obopymosaHue, CymoBble KOTEIBHBIE M ITApONPOU3BOAAIINE
ycTaHoBKH, CynoBele TypOoMamuHbl, TemnoTexHHKa M Temlonepenada, [uapaBauuyeckue u
ITHEBMATUYECKHE CUCTEMBI, T EMIOTEXHUKA




