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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.

Ju—

JlaTh HeOOXOANMBIE 3HAHHMS 110 YCTPOICTBY, HA3HAUECHHIO, IPUHIINITY JEHCTBUS U 3KCILUTyaTaI[MOHHBIM ITOKA3aTeIsIM
CYZIOBBIX NMAPOBBIX U BOAOTPEIHBIX KOTIOB, MpolLieccaM FOpeHHs U TEMIO0OMeHa B KOTIaX, BOJHOMY PEXKUMY U
BOJIONIOATOTOBKE, I'a30IMHAMUYECKUM IIPOLIECCaM U LIMPKYJIALMHU B KOTJIaX, HABBIKM TEIIOBOI'O pacyeTa KOTJIOB.

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.1.1 | AByXTOILIUBHbIE U TPAAUIMOHHBIC IBUIATEIbHBIC YCTAHOBKH CY/IOB

2.1.2 | O3HakOMUTENbHAS IPAKTUKA

2.1.3 | O0mmit Kypc 6eCHHIOTHBIX TPAHCHOPTHBIX CUCTEM

2.1.4 | BBenenue B crieliMaabHOCTD

2.2 | JMCUMIUTMHBI M PAKTHKH, [JIs1 KOTOPHIX OCBOEHUE TAHHOM TUCIHILTMHBI (MOTYJIs1) HEOOXOAUMO KaK
npeiIecTBYIOIIee:

2.2.1 | Okcrutyataiys CyJOBBIX KOTEIBHBIX H TAPOIPOU3BOASIINX YCTAHOBOK

2.2.2 | IlpumeHeHe TOIUIMB U Macell Ha Cylax

2.2.3 | Texaomorust 00pabOTKH BOJBI HA CyHax

2.2.4 | OkcrutyaTanuus AU3eIbHBIX SHEPreTUIECKUX YCTAaHOBOK

2.2.5 9KCHHyaTaHI/I$I TCXHOJIOTUYCCKHUX KOMIIICKCOB TAHKCPOB 1 XUMOBO30B

2.2.6 | BaxTeHHOE 00CITy)KUBaHUE CYJOBBIX SHEPIreTHYECKUX YCTAHOBOK

2.2.7 | Oxcruryatamys CyJJOBBIX TYpOHHHBIX YCTaHOBOK

2.2.8 ABTOMaTI/I3I/Ip0BaHHLIC CHUCTEMBI YIIPABJICHUA CYJOBBIMH OHEPICTUICCKUMHU YCTAHOBKaMU

2.2.9 | AHanu3 npuYuH NOBPEKACHUN CyJOBBIX TEXHUYECKUX CPEICTB

2.2.10 | lmarHOCTUPOBAaHUE CHCTEM aBTOMAaTUYECKOTO YIIPaBJICHUS

2.2.11 | I3smepenune mapaMeTpoB pabOYUX MPOLECCOB B CYJOBBIX SHEPIeTHYECKUX YCTAHOBKAX U KOHTPOJIBHO-U3MEPUTEIIbHbIC
puOOPHI

2.2.12 | TepMouHaMHUYeCKHE OCHOBBI MIEPEBO3KH CKIKEHHBIX Ta30B

2.2.13 | Oxcrutyaraius CyI0BbIX CHCTEM THIPABIUKH

3. KOMIETEHI[UY OBYYAIOIIETOCS, POPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCHUILIAHBI
(MOJYJIS)

YK-2: Cnocoden YpaBJATh NPOEKTOM Ha BCEX ITANAX €ro )KU3HCHHOI'0 HUKJIa

YK-2.2: KoHTponmupyeT peau3aluio MPoeKTa, OCYIIECTBIIET MOHUTOPHHT NMPOEKTa H 0(popMIIEHHE OTUYETHON JOKYMEHTAIIUH 110
MIPOEKTY

OIIK-2: Crioco0eH NpUMEHSTH eCTeCTBEHHOHAYYHbIE H 00IeHH:KeHePHbIe 3HAHNS, AaHAJINTHYECKHE MeTOIbI B
npogeccHOHAIBLHOMN AeATeTbHOCTH

OIIK-2.3: TIpuMeHsIeT METO bl TEOPETHIECKOTO M SKCIIEPUMEHTAIBHOTO UCCIIEIOBAHNUS B MTPOQECCHOHATBHOMN NesITeTbHOCTH

OIIK-3: Cnioco0eH NpOBOIUTH N3MEPEHUS] U HADJIIOIeHNs], 00padaThIBaTh M MPEACTABIATH IKCIIEPUMEHTAJIbHbIE TaHHbIE

OIIK-3.3: O6pabatbiBaeT U MPeACTABISIET OIYICHHBIC JTaHHBIC U OIICHUBACT PE3yIbTaThl H3MEPECHUH




ITIK-6: Cnoco0eH ocylecTBIATh HOATOTOBKY, IKCIUIYyaTAllM10, 00HAPYKeHHE HEHCIIPABHOCTell U Mepbl, He00X0AMMbIe /LIS
Npe0TBPAIeH!s] NPUYMHEHHS MOBPEKAEHU CIeAYIOIHM MeXaHH3MaM U cucTeMaM ynpasienusi: 1. [iaBHblii 1BUraTen
U CBSI3aHHBIE C HUM BCIOMOTaTeJbHbIe MexaHu3MbI; 2. [IapoBoii KoTes U CBA3aHHBIE C HIM BCIOMOTaTeJbHbIe MEXaHU3MbI
W mapoBble cucTeMbl; 3. BenoMorareabHble IepBHYHbIE ABUTAaTe/IM U CBA3aHHBIE C HUIMH cHcTeMbl; 4. [[pyrue
BCIIOMOraTeJbHble MEXaHHU3MbI, BKJIIOUYAsl CHCTEMbI 0XJ12K/eHHs1, KOHAUIHOHHPOBAHUS BO31yXa U BeHTHJISIUH

ITK-6.5: ObecnieueHre 6€30MaCHOCTH TPH PKCIUTYaTAIIMN KOTEIBHBIX YCTAHOBOK

IIK-34: Cnocoden chopMupoBaTH LeJIM MPOEKTA (IPOrpaMMbl), pa3padoTaTh 00001IeHHbIE BADHAHTHI €€ pellleHud,
BBINOJHUTH AHAJIN3 ITHX BAPUAHTOB, MPOTHO3HPOBAHHE MOCJIEICTBHIl, HAX0KIeHNe KOMIIPOMHICCHBIX pelleHui

[1K-34.1: Ilmanupyet nenu npoexTa, paspabaTbIBacT BApHAHTHI PELICHHS, aHATU3UPYET U HPOTHO3UPYET Pe3yIbTaTh CBOUX
perieHuit

IIK-35: Cnocoden pa3padoTaTh NPOEKTHI 00bEKTOB MPO(eCcCHOHAIBbHOI eI TeJbHOCTH € Y4eTOM (PU3NKO-TEeXHHYECKHX,
MEXAaHUKO-TEXHOJOTHYECKHUX, ICTCTUYCCKHUX, IKOJTOTHYECKUX, IPTOHOMHUYECKUX U IKOHOMUYECCKUX Tpeﬁona}mif[, B TOM
YHCJIe ¢ UCT0JIb30BaHHeM HH(POPMALMOHHBIX TEXHOJIOT Ui

TTK-35.1: OcymmiecTBisieT co3aanue 00BEKTOB MPo(hecCHOHANBHON NEATENTFHOCTH C YIETOM Pa3IHYHBIX TPEOOBAHHUN M HOPM C
UCTIONB30BaHNEM HH()OPMALIMOHHBIX TEXHOIOTHH

B pe3ynbTaTe 0cBOEHHS TUCHUILTHHBI 00Y4AIOLIHIICA T0/KEH

3.1 (3HaTh:

3.1.1 | BO3MOXKHBIE BapuaHTBI pECIICHUS ITOCTABJICHHBIX 3a4a4 C LCJIbIO BBIIIOJIHCHUS MepOHpI/ISITI/Iﬁ 10 BCEMY Iepuoay
JKH3HEHHOTO [IMKJIA KOTCIIHLHOM YCTAaHOBKH;

3.1.2 | OCHOBBI TEOPHH MPOIIECCa TOPCHUS; MAaTePUANTBHBIN OaaHC Ipolecca TOPEeHHs, TSINI00OMEH B KOTJIaX U
IaporeHepaTopax;

3.1.3 | TemI000MEH B KOTJIax M aporeHeparopax;

3.1.4 | BogHBI peXHUM U BOJOIOTOTOBKY;

3.1.5 [ knaccuduKaluio CyJOBBIX KOTJIOB, HA3HAUCHNE KOTENIBHBIX U MApOIIPOU3BOISIINX YCTAHOBOK;

3.1.6 | kapkac koTi1a. Apmarypa U pOpCYHKH CyJOBBIX HapoBBIX KOTJIOB. Kopmyc koTna, UpKyAIus BOABI B KOTJIE

3.2 | YmeTh:

3.2.1 | IpUMeHUTH NOJIy4EHHBIE 3HAHUS IIPU PEIIEHUH KOMILIEKCHBIX 33124, B COOTBETCTBUU C OCHOBHBIMU BUIaMH
npodeccHoHaNbHO NeaTeTbHOCTH;

3.2.2 | 1poU3BOAUTH KOHCTPYKTOPCKHUE PACUYETHI CYAOBBIX KOTJIOB;

3.2.3 | mpon3BOINUTE pacyeT TEIIOBOro OalaHCca M PacXoia TOIUIMBA ITAPOBBIM KOTIOM;

3.2.4 | ynpaBusATh KOTETHHOM YCTAHOBKOH IpH paboTe B HOPMAIBHBIX YCIOBUAX M IIPH BO3SHUKHOBEHHH aBAPUIHBIX CHTYaIHH;

3.2.5 OCYHICCTBIATDH BLI60p QJICMCHTOB KOTCJIbHBIX YCTAHOBOK IJI 3aMCHBI B ITPOLECCE SKCIITyaTallun CYI0B;

3.2.6 IIOATOTOBUTH COO6LLICHI/IC 10 KOTCJIbHBIM YCTaHOBKaM

3.3 | Bragern:

3.3.1 | MeToIMKaMu pacyeToB CYJOBBIX KOTEJIBHBIX YCTAHOBOK, CIIOCOOHOCTBIO IPaMOTHO COPMYIHPOBATH BHIBOBI;

3.3.2 | MeTo1aMi KOHCTPYKTOPCKHX PACUETOB CyJOBBIX KOTJIOB;

3.3.3 | HaBBIKaMu BEIOOPA KOTJIOATPETATOB MO 3a/JaHHBIM TPeOOBAHUIM

4. CTPYKTYPA JUCHUILIAHBI (MOLY.JI5T)

Bun HaumeHnoBaHue pa3esioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jluteparypa | IlpIlo
3aHATUSA / Kype AroT
Paszmen | Pa3gen 1.
Jlex KorenpHas ycranoBka cynHa. [TaponpounsBoasimas yctanoBka /JIex/ 6 4 J1.1
JIab [MprHIMNHANEHBIE CXEMBI BOLOTPYOHOTO ITAPOBOTO KOTIA U YCTAHOBKU 6 4 0
YTunu3anuoHHasi BOJOOIIPECHUTEbHAS ycTaHOBKa /Jab/
Cp KotenbHas ycranoBka cyana. [TaponpousBosimias yctanoBka /Cp/ 6 12 JI2.1J12.2 0

Jlex CkuraHue KUAKAX TOIUTUB B CYyIOBBIX KoTiax /JIex/ 6 6 JI1.1 0




JIab OmnpeneneHue TEMIOTHI CTOPAHUS TOIUINBA 6 2 JI3.1 0
OrmpeziesieHUE TeMIepaTyphbl BCIBILIKA
Tonounsle ycrpoticta /J1ab/

J1a6 Bsi3kocTh TOTUIMBA 1 TEMITEpaTypa ero Mmojorpesa (penieHue 3a1a) 6 2 JI3.2 0
AHanu3 IpoIyKTOB CrOpaHUs TOILIMBA(pEIICHHE 3a/1a4)
MarepuanbHblii 6anaHc nponecca ropeHus 1 Kr KHIKOTO TOIUINBA
(peurenue 3a1aq)

O6paboTka maHHBIX HCIbITaHUA KoTnoarperata KOAB-63 (pemenue

3a/1ay4)

TerutoBoii 6aaHC ¥ pacXo. TOILIMBA MAPOBOTO KOTIA (pEIIcHHe

3amay) /J1a6/
Cp Cyxuranve )XHUIKUX TOTUTAB B CYJIOBBIX KoTiax /Cp/ 6 12 JI2.1J12.2 0
Jlex TemmooOMmeH B koTnax /JIex/ 6 4 J1.1 0
Jla6 Omnpenenenne pa3mMepoB TOIKU U IUAMETPOB KOJJIEKTOPOB, TOCTPOCHUE 6 2 JI3.2 0

KOMITOHOBOYHOTO YepTeka TONKHU (peIIeHHe 3a/1a4)
IMTocTpoeHre KOMIOHOBOYHOTO YepTeka KOHBEKTHBHOTO ITy4Ka U
COITyTCTBYIOIIUE pacdeThl (pelIeHNe 3a1a4)

/J1ab/
Cp TemnoobOmen B kotiax /Cp/ 6 8 JI2.1J12.2 0
Jlex BonHsIit pexuM 1 Bogonoarotoska /JIex/ 6 4 J1.1 0
Cp Bonusrit pexxum u Bogonoarotoska /Cp/ 6 8 JI2.1J12.2 0
Jlex lazoamHamuueckue mponecch B kotnax. Hupkymsiust /Jlex/ 6 4 JI1.1 0
Cp lazoamHamMuueckue mporecchl B kKotiax. [upkymsims /Cp/ 6 10 JI2.1J12.2 0
Jlex Koncrpykuuu napoBbIx ¥ BOJOTPEHHBIX KOTJIOB U UX 3JIEMEHTOB. 6 6 JI1.1 0
Okcmryaranus KoTios /JIex/
JIab BonotpyOHBIE CyTOBBIC KOTIIEL. 6 4 0
OrueTpyOHbIE U OTHETPYOHO-BOAOTPYOHbIE CYAOBBIE KOTIbI.
Y THHM3anoHHBIe 1 KOMOWHUPOBAHHBIE CYTOBBIC KOTIEL.
BonorpeifHsie aBTOHOMHBIE M yTHIIM3AI[OHHBIEC KOTIIBI H YyCTAHOBKH.
TepmomacisHHbIE KOTJIbI
KotenbHas apmatypa /J1a6/
Cp KoHcTpykiuu napoBbIX U BOJOTPEHHBIX KOTJIOB U MX 3JIEMEHTOB. 6 8 JI2.1J12.2 0
Okcmmyaranus kotios /Cp/
HKP Texymmuit korTposs /MKP/ 6 8 0

5. COJAEPKAHME JUCLUIIIMHBI (MOAYJIST)

Paznen 1 KotenbHas ycranoBka cyasa. [laponpousBossias ycTaHOBKa

Tema 1.1 Ha3HadgeHne KOTENBHOHN yCTaHOBKY, o0mue cBeaeHus. Kiaccudukarms i1 XxapakTepUCTHKH KOTIOB

Hcropryeckue cBeieHus 0 MPOMBIIIIIEHHOMY UCIOIb30BAaHUIO SHEPTUH Napa. Y CTPOWCTBO U MIPUHLIMIL ACHCTBUSA
UINHIPUIECKOTO ra30TPyOHOTO 000POTHOTO (MOTIAaHICKOr0) Kotia. OOIye CBeCHHS O BCIIOMOTaTEIbHBIX KOTEJIBHBIX
YCTaHOBKaX, Cy[OBBIE OTPEOUTENN TTapa ¥ ropsiueii BOJBI. YTIPOIIeHHAs IPUHIMITHATIBHA cXeMa BogorpeiiHoit KY.
Kraccuukanus napoBbIx KOTIOB 110 HA3HAYEHHUIO, HCTOYHUKY TETIIOTHI, TTTABHOMY KOHCTPYKTHBHOMY IIPU3HAKY, ABMKEHHIO BOJBI
U NapoBoJIsHOM cMecu. OCHOBHBIE XapaKTEPUCTUKH MAPOBBIX U BOJOTPEHHBIX KOTIIOB.

Tema 1.2 YcTpoicTBO M IPHHITUIT ACHCTBHS BOJOTPYOHOTO MapOBOT0 KOTJIA M YCTAHOBKH

PaccmoTperne cxeMsl BOZOTPYOHOTO ITAPOBOTO KOTIIA, IPOU3BOAAIIETO IEPETPETHII ap ¢ SKOHOMAaH3pOM U
BO3/[yXOIOJOrpeBaTeIeM COBMECTHO C 0OCTYKMUBAIOIIUMH €T0 cucTeMaMu. PaccMoTperne GpyHKIIMOHANBHON CXEMBI KOTEIbHOM
YCTQHOBKHU C aBTOHOMHBIM KOTJIOM AT TEINIOCHA0)KEHNUS U yTHIN3aLHOHHBIM KOTJIOM ISl SJIEKTPOCHA0XKEHHS ¢ OCHOBHBIMHU
MapOBBIMH U BOJISHBEIMH TPYOOIIPOBOIAMH.

Temal.3 ITaponpousBoasIue yCTaHOBKU

IMpuHLUnD OeHCTBUS CIAPUTEIBHBIX YCTAHOBOK («TPSI3HBIX» KOHAEHCATOB U BOAOOIPECHUTENBHBIX). Y CTPOHCTBO arperara
YTHIH3alHOHHON BOIOOTPECHUTEIBHON YCTAHOBKH, OCOOCHHOCTH IKCIUTyaTalliH YCTAHOBKH.

Paznen 2 Cxxuranue >KUAKUX TOIUTUB B CYIOBBIX KOTIIaxX

Tema 2.1 XapakTepruCTHKHU KHUJIKUX TOTUTHB

DeMeHTapHBIH COCTaB TOIUIMBA 0 pabouel 1 roprodeii Macce. Bricimas u HU3IIAS TEIUIOTa CTOPaHUS TOINIMBA U METOIBI MX
omnpeneneHus. BUIpl KOTENbHBIX TOIUINB. XapaKTePUCTUKH KUJKUX TOIUINB (BSI3KOCTh, INIOTHOCTD, TEMIIEpATypa 3aCThIBAHUS,
TemIiepaTypa Benblliky). [ToHATHS, mpUOOPBI 1 METOIBI OnpeeiacHus. [10orpeB TsHKEIOro TOIUIMBA CYIOBOM KOTENBHOI
YCTaHOBKH.

Tema 2.2 MarepuansHbIii OaaHC IpoIiecca TOpeHUs

Peaxiu ropeHus rOPIOYMX JIEMEHTOB TOILIMBA. TeopeTuyeckoe U ACHCTBUTENBHOE KOJIMUECTBO BO3yXa, HEOOXOAUMOE ISt
ckuranus Tormaa. Onpenencane kodddunrenTa n30bITKa BO3AyXa ¢ HCIOJIB30BaHUEM ra3oaHann3aTopoB. O0bEM NPOIyKTOB
cropanus. JlnarpaMma «3HTaIBINSA IPOAYKTOB CTOPAHHS — TEMIIEPaTypay.

Tema 2.3 TonouHsIe YCTPOHCTBA U TIPOIIECCHI

ITponecc akTuBanuK U ero pe3yapTaThl. CxeMa IMKJIa LEeMHON pa3BeTBICHHON peakuuu ropenus Bojoposa. Iloustie TonoyHoro




yCTpOHCTBa. ArperaTHpoBaHHBIC TOOYHEIE yeTpoiicTBa. Knaccudukanus gopcynok. Koncrpykuun dpopcyHok. OpraHuzanus
TOIMOYHOT0 MpoLecca.

Tema 2.4 TermtoBoit 6anaHc KOTIa

YpaBHEHHE TEIUIOBOrO OanaHca B aOCOTIOTHOM M OTHOCHTENIBHOM BHJE. [lonBeieHHas TemnoTa. [ToTepn TEmIOTH ¢ YXOISIIMHU
ra3aMy, OT XUMUYECKO HEOIHOTHI CTOPaHMs U B OKPYXKAIOIIYI0 CPEY U X 3aBUCUMOCTB OT Harpy3ku. Onpenenenue KIT/
[IapoBOTr0 M BOAOTPEHHOro KOTI0B. OnpeneneHue Ko3QUIMEHTa HCII0JIb30BaHUS TEIUIOTHI BHITYCKHBIX I'a30B B YTHIIM3AIMOHHBIX
KOTJaxX.

Paznien 3 TertooOMeH B KOTiIax

Tema 3.1 OCHOBHBIE IOHATHSA O TIpOIeccax TemIoo0MeHa B KoTie. TermrooOMeH B Tonke

JlyueBocIIprHIMAIOIIIE 1 KOHBEKTHBHBIC TOBEPXHOCTH HarpeBa. CyMMapHas TEII0oTa, MHOITydeHHas BOLOH 4epe3 3TH MOBEPXHOCTH.
OcnaGneHue Tyda Ca)KUCTBIMHU YaCTHILAMU M TPEXaTOMHBIME razamu. [ToHATHE TONMUHGI H3Ty4aromiero cios. Temnosoe
HaIlpsDKCHUE TOIIOYHOTO 00beMa M pa3Mepbl TONKH. TeroBast MOIHOCTb JIy4€BOCIIPHHUMAIOIINX TOBEPXHOCTEH. DHTAIBNNS B
anmabatHOH Tomke. OnpeneneHne 6e3pa3MepHON TeMIepaTyphl Ha BEIXOJIE U3 TONKH. [IOHATHE CTETIeHHN SKPaHUPOBAHUS TOIIKH.
Tema 3.2 Termoo6MeH B IydKe TapooOpa3yroOIHUX Tpyo

Omnpenenenue yncna Tpyd B pamy. JKusoe ceueHue Juis mpoxoja ra3oB. CpeaHss CKOpOCTb Ia30B B IMydke. TernoBas MOIIHOCTh
KOHBEKTHUBHBIX TIOBEPXHOCTEH. DHTaNbIM Ia30B HA BBIXOJE U3 IIyuka. [IoBepXHOCTh HarpeBa NPUTONOYHOrO Iy4ka. Yucio psios
TpyO. I'padmky 3aBHCHMOCTH XapaKTEPUCTHUK BOAOTPYOHOTO BCIIOMOTATEIFHOTO KOTJA OT HATPY3KH.

Tema 3.3 Temnonepenaya B MOBEPXHOCTSX HAarpeBa YTUIN3AIMOHHBIX KOTIIOB

PacuetHblii peskuM. OcOOEHHOCTH TEIIOBOTO paciyeTa YTHIM3AlMOHHBIX KOTJIOB CHCTEM OOBIYHOI yTHIIN3ALIH.

Paznen 4 BoaHblil peskuM U BOJOMOITOTOBKA

Tema 4.1 Ioka3zarenu kadecTBa BoJbl. JJokoTiioBas 06paboTka

OCHOBHBIE HOHBI CONH B BoZie. JKecTKOCTh 1 cosleHOCTh Boabl. Ll{enmounoe, docdarHoe n HUTpaTHOE gHcio. TpeboBaHus K
nuTaTenbHoN Boze. Ounctka oT HedrenponykroB. CHIDKEHHE 00IIel )KeCTKOCTH. XUMHYIECKas 1 TepPMUUECKas Aeadpartis.
VYerpoiicTBo neaspaTopa.

Tema 4.2 Hakune- u nutamoo0Opa3zoBanue. BoaHblil pesxum

CrabopacTBOpHMBIE COCIMHEHHMS B KOTIIOBOI BOJIE M MX BBINIAJICHNE B BHJC HAKHUITH WM [INIaMa. BBOTMMEbIE XUMHYIECKHE PEareHTHI.
DochaTHO-HUTPATHBINA pexkuM 00paboTkH. BepXHssa 1 HIDKHSA IPOIyBKa.

Tema 4.3 3arps3HeHHe Napa U METO/bI IIOJy4eHHs YUCTOTO Mapa

Harpyska 3epkaina ucnapenus. MexaHu3M yHOCa IapoM Biark. 3aBUCMMOCTb BIIaXKHOCTH IIapa OT BBICOTHI IaPOBOI0 IIPOCTPAHCTBA
U Harpy3KH KOTJa. BHyTpUKOJIIEKTOPHBIE CeNapalluOHHbIE YCTPOMCTBA.

Paznen 5 I'azonnHaMudeckue npoueccel B Komnax. Lupkymsanus

Tema 5.1 'a3o0aMHaAMHIUECKHE IPOLIECCH] B KOTIIAX

ComnpoTuBIeHHE BO3AYIIHO-Ta30BOT0 TPAKTa M CAMOTSATA. XapaKTePUCTHUKA BO3AYIIHO- Fa30BOr0 TpakTa. PacueTHbIe mapaMeTpsl
BEHTUJISITOpA. PeryaupoBanue nogauu Bo3ayxa.

Tema 5.2 [Ipouiecc ecTtecTBeHHOM HUPKYISAIMH B KOTJIAX

OCHOBBI TEOPUU €CTECTBEHHOM LUPKYIAnuN. HanexKHOCTb €CTeCTBEHHON LUPKYIIALIUY.

Paznen 6 KoHcTpykiuy napoBbIX H BOZOTPEHHBIXKOTIIOB U UX 3JIEMEHTOB. DKCIITyaTallUs KOTI0B

Tema 6.1 BomoTpyOHBIE CyJOBBIE KOTIIOM

I'maBHBIE KOTIIBI C IapoIeperpeBaTesieM, PacloI0KeHHBIM MeX/ Ty KOHBEKTHBHBIMH ITyYKaMH U 32 KOHBEKTUBHBIM ITyUKOM, a TakXkKe
I'TIK ¢ momHOCTBIO 3KpaHUPOBAaHHON TONKOI. BenomoraTenbHble KOTIBI 0€3 XBOCTOBBIX M C XBOCTOBBIMU ITOBEPXHOCTSIMU HArpeBa,
6e3 mapomeperpeBarelis U ¢ aponeperpeBaTeeM.

Tema 6.2 OrneTpyOHBIE 1 OTHETPYOHO-BOZOTPYOHBIE CYIOBBIE KOTJIBI

OrueTpyOHBII TOPU30HTATIBHBIN 000POTHBIN M BepTUKAIbHBIE KOTIBI. OrHeTpYOHO-BOAOTPYOHbIE KOTJIBI C Pa3IMYHBIM
UCIIOJTHEHHEM ITy4KOB.

Tema 6.3 YTunn3anuoHHBIE 1 KOMOWHUPOBAHHBIE CYTOBBIE KOTIIEI

Y TUIM3aIOHHBIE KOTIIBI C €CTECTBCHHON NMUPKYISIUCH. Y THIN3AI[OHHBIE BOXOTPYOHbIE KOTJIBI OOBIYHOMN YTHIIH3ALUH C
HNPHHYIUTEITLHON UPKYISIUEH ¢ IMITHHAPUYECKOH (popMOii KOXKyXa U MOAKIIOYEHHE K HUM ceraparopa rnapa. Y CTpoicTBO
cerapaTopoB napa. KoTisl ¢ riry0okol yrunmm3annei TeruioTsl. [IprHImmHanpHas cxema n 00l BUA KOTiIa IAITHHAPHICCKON
KOMITOHOBKH ¢ TIaponeperpesareneM. KoMOMHIpOBaHHbBIE BEPTUKAIBHBIH OTHETPYOHBIH U OTHETPYOHO-BOIOTPYOHBIH KOTIBL. KoTtern
UHCUHEPATOP.

Tema 6.4 Bonorpeiinbie aBTOHOMHBIE M yTHIM3a[IOHHBIE KOTJIBI M YCTAHOBKH. TepMOMAaCIsIHHBIE KOTIIBI

ABTOHOMHBIH BOIOTPEHHBIN ra30TPyOHBIH 000POTHBIA KOTEN. Y THIN3AIIMOHHBIC BOJOTPEHHBIC ra30TPYOHBIE KOTIIBI C BHEITHIM H
BHYTpPEHHHMM 0OBOJHBIM KaHa1oM. COCTaB M MPUHIUI PabOTHI BOJOTPEHHOIT KOTeNbHOM ycTaHOBKU. OIieHKa U 0071acTh
MPUMEHEHUS OPraHMYECKOro TeIUIOHOCUTeNsL. TepMoMacsIHHBII aBTOHOMHBII KOTE.

Tema 6.5 Kotenbnast apmarypa. MaTtepuaisl KOTJIOB. DKCIUTyaTalus KOTJIOB

Ha3snadenue 1 yCTpOHCTBO CTONMOPHOTO KJIallaHa, BOJOYKA3aTeNs, MNTATeIbHOTO KIIallaHa, TTIaBHOTO M MMITYJIECHOTO
Ipe0XPaHUTEIbHBIX KIIanaHoB. Pacrionoskenne apMaTypsl mapoBoro kotia. TpeboBaHUs K CTallsIM, HCHONb3yeMbIM B KOTJIAX, U
npuMeHsieMble ctani. OTHeymOpHbIE U TEIUIOU30IISLMOHHBIE MATEPUAIIBL.

IMocenoBaTeTLHOCTE OTIEPAIMi IPH OATOTOBKE CYTOBBIX NMAPOBEIX KOTIIOB K EHCTBHIO. BBOJ B I€fiCTBIE U TEXHHUKA
6e30MmacHOCTH IIPU PaCcTOIKE U IMOABEeMe napa. TexHuka 00CIyKUBaHUS MAPOBIX KOTIOB B IEHCTBUH: KOHTPOIHPYEMBIE
napaMeTphl, MoJiepKaHie YPOBHS BOJBI B KOTJIE, KOHTPOJIb pabOThI MUTATENBHOM U TOIIMBHOM CHCTEM, IPyrHe OMepalyH.
TexHnKa BBIBOJ KOTJIA U3 ACHCTBUS PH HOPMAIBHBIX PEXKUMAX PaOOTHIL, KMOKPOE» H «CYX0e» XpaHeHHe. ABapHIHBIC PEKUMBI
paboTHI. YIIyCK BOABL: IPU3HAKHU, JEHCTBHE 0OCITYKHBAIOMIETO NTepcoHaa. [IpHIrHEI T0’kapoB B ra30xo0/1ax aBTOHOMHBIX H
YTHIIM3aLUOHHBIX KOTIOB U ASHCTBUSI NPU UX BOSHUKHOBEHUH. OCOOEHHOCTH 00CTyKUBaHUS YTUIIN3ALMOHHBIX KOTJIOB. TexHHUKa




6€30MMacHOCTH MPH 3KCILTyaTaI[X KOTJIOB.

CTpyKTypa KypcoBO# pabOThI

Haumenopanue pazznena O0béM

rpajugeckas 9acTb  TEKCTOBas YacTh
1 Pacyér XapaKTEpUCTUK TOILIABA - 1 — 2 crpanuns! gopmara A4
2 MarepuasbHbIi OanaHc mporiecca TOpeHus 1 KT TomiMBa - 2 — 3 crpanunsl Gopmata A4
3 DHTanenus MpoAyKTOB CrOpaHHs - 2 ctpaHunbl popmata A4
4 Tloctpoenue auarpammsl JI' —t JIuct dopmata A 4
5 TlpeaBapuTenbHBINA TEMJIOBOM OallaHC M OMpe/eNeHue pacxoja TOIUIMBA - 3 — 4 ctpanuusl popmata A4
6 OrmpesieneHre OCHOBHBIX AJIEMEHTOB TOTKH - 2 — 3 crpanunpl Gopmata A4
7 IlocTpoeHHe KOMIIOHOBOYHOI'O YEPTEKa TONKH JIucr popmara A 3
8 Pacuér TemmooOMeHa B TOIKE - 4 — 6 ctpanun dopmara A4
9 Pacu€r TeruiooOMeHa B MyYKe MapooOpa3yomux Tpyo - 5 — 7 ctpanun popmarta A4
10 BrimonHeHue yepTeka oOmiero Buaa KOTia. Juct dpopmara Al
Bcero 1 mucra popmata Al 19 — 27 ctpanun ¢popmara A4

6. ®OHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

OtueTsl 0 1abopaTOpPHBIM paboTam
Bompocs! k 3x3ameHy

6.2. Tembl NHCBMEHHBIX padoT

KypcoBas pabota o Teme "TemnoBoi pacdeT BOJOTPYOHOTO BCIIOMOTaTEIFHOTO TTAPOBOTO KOTa'

6.3. KoHTpoJIbHBIC BONIPOCHI M 32/IaHUSA

. CynoBsle oTpebuTeny mapa

. Kimaccnguxaryst mapoBbIX KOTIIOB

. XapaKkTepHUCTUKH KOTJIOB

. Torumuo CIIK. Tpe6oBanus k Torusy CIIK

. Toruso CIIK. Cocras Tomnusa. Maccsl TomuBa

. OcHOBEBI TeopuH TopeHus TommuBa. CKOPOCTb TOPEHUS U (PaKTOPHI €€ OTpeIeIISIONIIe

. MatepuanbHblil 6anaHc Mmpoliecca TOpeHus. DHTaNbIHS HPOJYKTOB CTOPaHUs TOILUIUBA

. IIpu3Haky Ka4ecTBEHHOTO TOPEHHS TOTUIHBA

. OCHOBHBIC ITOJI0XKEHHSI TEOPHUH TOIIOYHBIX IporieccoB. Tpebosanus k Tonkam CIIK

10. TennoBoii 6ananc CIIK

11. YpaBHeHnue TeroBoro 6anaHca

12. TerutoBbIe TOTEPH M CIIOCOOBI IX YMECHBIICHHS

13. KII xoTna

14. ®opcynku CIIK

15. Koapdpunuent moseznoro aevicteus CIIK mo mpsMoMy 1 00paTHOMY TEIIIIOBOMY OaaHCy

16. IpuHIun paboTel OTHETPYOHBIX KOTIIOB

17. BogoTpyOHBIe Cyn0BbIE TAPOBBIE KOTIBI, 00JIaCTh IPUMEHEHHUSI, JOCTOMHCTBA U 0COOEHHOCTU
KOMITOHOBKH

18. Metonuka pacuera Teruiooomena B Tornke CITK

19. KoadumueHT 3arpsi3HeHHs IOBEpXHOCTEi

20. CynoBble TapoBbI€ KOTIIBI C TPUHYIUTEIBHON IUPKYsiueii. OcoOEHHOCTH KOHCTPYKIIMH U 001aCTh
PUMEHECHUS

21. HagexHocts ectecTBeHHOM nupkyssiuu CITK

22. OcHOBHBIE YpaBHEHHUs AJISl pacueTa KOHBEKTUBHOTO TermiooOmena B CITK

23. OCHOBBI TEOPUU TOPECHHUS

24. «llaxTHBIe» CymOBBIE TapoBbIe KOTIEL. OCOOCHHOCTH KOHCTPYKINHI

25. Aspogunamudeckuii pacuet CITK

26. Conpotunenue cetu. Cmotsra CITIK n YIIK

27. Cioco0bl peryIMpoBaHus MOIa4X BO3yXa

28. OCHOBBI TEOPHHU ECTECTBEHHON IUPKyIsanuu. Kpurepuu HaJe)KHOCTH €CTECTBEHHON LUPKYIALUY
29. Ouenka HagexHocT nupkysasiuy CITK. [TpuynHbl, BRI3BIBAIOIIKE 3aCTOW U ONPOKUIBIBAHUE LUPKYISILIIH
30. OCHOBBI TEOPUH ECTECTBEHHON LUPKYIALUH. [IpefenbHas KpaTHOCTb HUPKYISALUT

31. YTmm3annoHHbIE KOTIIBI ¢ IPUHYANTEIBHON INPKYIIAINEH, HX XapaKTEePHCTHKH M 00JIaCTh IIPUMCHEHHS
32. Onops! cyJ0BBIX TapoBBIX KOTIOB. KoHCTpyKIHNA 1 paboTa

33. OcHOBHBIE MTOT0KEHHS TEOPHU eCTECTBEHHON HupKynanuu. KpatHocTs nupkyasuun. CkopocTs
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HUPKYJISAIMA. JIBUOKyIIMN HAOp U MOJIE3HBIN HALIOP LUPKYISILUN

34. KoMOMHHPOBAaHHBIE KOTJIBI

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

36. O6myposka CIIK. Yxoz 3a KUpIUIHOH KITaAKOH

37. KonBextuBHbIH Temnooomen B CITK

38. JIyaucterit Terumooomen B CITK

39. Pacuet Ha mpouyHocTh 35emeHTOB CITIK

40. Matepuaiibl, IpUMEHsIEMbIE B KOTJIIOCTPOSHUH. MeTall IOBEPXHOCTEH HarpeBa, KOJUIEKTOPOB M apMaTyphI

6.4. Meronnueckue MaTepuaJibl, ONpeae/sonme npoueaypbl OHeHUBaHUA

IIpu 3ammre 1a60paTOPHBIX pabOT 0OyUaromeMycs 3aaeTcsl TPH BOIIpoca 1o TeMe paboThl. B cirydae oTBeTa Ha MOCTaBICHHbBIE
BOIPOCHI paboTa cuuTaeTcs 3alMIneHHo. [Ipn oTBeTe Ha ABa BOIpOCa M MOJIHOM OTCYTCTBHH OTBETa HA TPETHH, MM HETIOITHOM
OTBETE, Ha BCE TPH BOIIPOCca JabopaTopHas paboTa CUMTAETCS HE 3aIl[HIICHHOM.

MeTtoauka OLIeHKH KypcoBOi paboThbl

OneHKa «OTIMYHO» CTaBUTCS 00ydaeMoMy, KOTOPBIH B CPOK, B IOJTHOM 00bEME B COOTBETCTBUH C 33/laHUEM BBITIOIHHI KYPCOBYIO
paboty. Ilpu 3amuTe 1 HanmMCaHUH PAOOTHI CTYACHT MIPOIEMOHCTPUPOBANI HABBIKM M YMEHHS, (JOPMHIPYEMEBIE B PE3yIbTaTe OCBOCHUS
komrereHnuu. Tema, 3asBIeHHas B pabOTe pacKphITa MOTHOCTHIO, BCE BBIBOJBI CTYICHTA TOATBEPAKICHBI MaTepuagaMu
uccienoBaHus U pacyetaMy. OTYET HOATOTOBIIEH B COOTBETCTBUHU C MPEABIBISEMbIMU TPEOOBaHUAMU. B Xoz€ 3alllUThl CTyAEHT
JIEMOHCTPHPYET HEOOXOUMEIH YPOBEHb C(HOPMHUPOBAHHOCTH BCEX IPEIYCMOTPEHHBIX 3TAllOB KOMIETEHINH, 1aeT YeTKHE OTBETHI
Ha MOCTABJICHHbIE BOIPOCH], CRBOOOAHO BJIa/IeeT IOHITHIHBIM aIllIapaToM.

O1eHKa «XOPOLIO» CTaBUTHCS 00yd4aeMOMy, KOTOPBIH BBIIIOIHUI KYPCOBYIO PabOTy (IIPOEKT), HO ¢ HE3HAYUTEIbHBIMH 3aMeUaHUsIMU
(ommckw, rpaMMaTHYECKHe OMIMOKHY U T.11.). Tema paboThI pacKpbITa, HO BEIBOBI HOCAT MTOBEPXHOCTHBIN XapaKTep, IPaKTHIECKUE
MaTtepuaasl 00padoTaHbI He TTOJHOCTEI0. B X0/ 3ammThl IeMOHCTpHpYeT chopMHUPOBaHHBIC HA JOCTATOYHOM YPOBHE 3HAHUS,
YMEHHUS U HaBBIKH, YKa3aHHBIX B paboTe, He MOTHOCTBIO PACKPBLI 3as8BICHHYIO TEMY, CHIeNIall IOBEPXHOCTHBIE BBIBOBI IIPOTPaMMe
9TAIOB OCBOEHUS KOMIIETEHINH, JOMYCKAaeT HEPUHIMITHAIbHbIE HETOUHOCTH IIPH OTBETAX Ha BOIMPOCHL.

OneHKa «yIOBICTBOPUTEIBFHOY» CTABUTCS 00y1aeMOMY, KOTOPBIH HOITYCTHII MPOCUETHI M OMHUOKH, C1a00 IPOAEMOHCTPHUPOBAI
AQHATUTHYECKHE CIOCOOHOCTH M HABBIKK PA0OTHI C TEOPETUUECKUMH NCTOYHUKAMH. [IpH 3aImuTe 1eMOHCTPUPYET HE A0 KOHIA
c(OpMHUpPOBaHHBIE 3Talbl KOMIETEHIIUH U 3HaHHUS TOJIBKO OCHOBHOTO MaTepuaa, A0MycKaeT OIUOKY MPUHIMITHATBHOTO XapakTepa
HPU OTBETAX HA BOIIPOCHI.

OreHKa «HEYTOBIETBOPUTEIILHO» CTABUTCS 00ydaeMOMy, KOTOPHIIT He BEIOIHIII KYPCOBYIO Pa0oTYy, JINOO BEIIOIHUI C TPYOBIMH
HapYIIEHUSIMU TPeOOBaHMI, HE PACKPBLI 3asBICHHYIO TeMY, HE BBIIOIHII IPAKTHIECKOH 9acTH paboTHL

Metoarka OLEHKH K3aMeHa

DK3aMeH 10 JUCHUIIIHHE COJACPKUT BOIMPOCH HAMIPABICHHBIC HA OIICHKY 3HAHUH, YMCHUI U HaBBIKOB, XapaKTEPU3YIOIIUX TaIlbI
(hopMupoBaHHs KOMIETEHINHN. DK3aMEHAIIMOHHBII OUJIET COJep KUT YEeThIPE BOIPOCA, OXBAaTHIBAIOIINX OCHOBHBIE OHSTHUS,
U3ydaeMble B JUCLUILUINHE.

OK3aMEH IIPOBOAUTCS B IUCBMEHHOM BUJIE.

OreHKa 3a 3K3aMeH BBICTABIAETCSA B COOTBETCTBHHU C IPUBEJCHHBIMU HIXKE TPEOOBAHUSIMU.

2 (HeyOBIETBOPUTEIBHO) - BBICTABIISETCS 00YJaIOIIEMYCsl, €CIIU XOTsI ObI OJTHO U3 33JaHHI He BBITIOJIHEHO WU BBIIIOJIHEHO HE B
TIOJTHOM 00BbeMe W/WIIN OIMH WIJIM HECKOJIBKO OTBETOB UMEIOT OIIMOKH B COACPKAHUH H/MIH BEIBOAAX, KOTOPHIE TIPHBEIH K
3HAYNTETBHOMY HCKa)KEHHIO HTOTOBOTO pe3ynbTaTal (YIOBIETBOPUTEIHHO) — BEICTABISIETCS 00YJarOMIEMyCsl, €CIIH BCE 3alaHNs
BBIMIOJIHEHBI B COOTBETCTBUH C TPEOOBAHUSIMU SK3aMEHAIIMOHHOTO OMJIeTa, B IOTHOM 00beMe, OHAKO OAUH MU HECKOIBKO
OTBETOB UMEIOT OIIMOKH B COAEPKAaHUHU W/HUIN BBIBOJAX, KOTOPBIE ITOBJIEK/IN HE3HAUUTEIILHOE HCKaXXEHHE HTOTOBOTO PE3yIIbTaTa.
4 (x0poIII0) — BEICTABISAECTCS 00YJAIOIEMYCs, €CIIH BCE 331aHUS BBITIOJIHEHBI B COOTBETCTBHH C TPEOOBaHUAMH YK3aMEHAIIOHHOTO
6urera, B TOTHOM 00beMe, OAHAKO OJMH UM HECKOJIBKO OTBETOB UMEIOT OIIHUOKU B COAEPKaHUH U/HITH BBIBOJAX, HE BIUSIOLIIE
(v cna®o BIMAIONINE) HA UTOTOBBIN PE3yNbTaT.

5 (oTaM9HO) — BBICTaBISIETCS 00YJAIOIIEMYCs], €CIIM BCE 3a/IaHMS BBITIOJIHEHBI B COOTBETCTBHH C TPEOOBAaHUAMH YK3aMEHAIIHOHHOTO
Ouiiera, B IIOJIHOM 00beMe U 0e3 OIIMOOK.

B ciyuasix, eciii CTY/ICHT JJaeT He IOJIHbIC W/UJIM HE Pa3BepHYTHIC OTBETHI Ha BOIIPOCKHI OWJIETa WITH K€ OTBETHI COJEPIKAT
ommOOYHBIE CBEJICHHS M BBEIBOJBI, TIPEMO/IaBATENb BIIPABE 3a1aBaTh JOMOJIHUTEIEHBIC BOIIPOCH], HAlIPaBICHHbBIC HAa yTOYHEHHE
YPOBHS 3HAHUH, yMEHUH U HaBBIKOB CTYJEHTA B paMKaX OCBOEHHs KOMIIETEHIMN 110 JaHHO! AUCIUILIMHE.

Kpurepnu orieHKn KypcoBoil paboTsI

O1eHKa «OTIMYHOY» CTABUTCS CTYJACHTY, KOTOPBIH B CPOK, B TIOJIHOM 00BbEME B COOTBETCTBUH C 3aJaHUEM BBIIIOIHUI KYpCOBOIt
pabotsl. [Ipu 3amure 1 HarmcaHuy pabOTHI CTYAEHT NPOJIEMOHCTPHUPOBAI HABBIKK U yMEHHS, QOPMHUpYEMBIC B Pe3ylIbTaTe
OCBOCHMA KOMIeTeHINH. Tema, 3asBIeHHas B pa00Te PacKphITa MOITHOCTHIO, BCE BRIBOABI CTYJCHTA MOATBEP)KICHB MaTepHaTaMH
UccIe0BaHus U pacyeTaMy. OTUeT HOATOTOBIICH B COOTBETCTBUHU C IIPEABSIBISEMbIMU TPEOOBAHUSIMU. B X0z€ 3alUThI CTyIEHT
JEMOHCTPHPYET HEOOXOAUMBIH YPOBEHb CHOPMUPOBAHHOCTH BCEX NPEAYCMOTPEHHBIX 3TallOB KOMIIETCHIIUH, €T YETKHE OTBETHI
Ha MIOCTaBJICHHBIE BOIPOCH], CBOOOHO BIIa/IeeT OHATHITHBIM aIlliapaToM.

O1eHKa «XOPOIIOY» CTABUTHCS CTYACHTY, KOTOPHII BBIITOIHIII KypPCOBYIO paboTy (IIPOEKT), HO C He3HAYUTEIBHBIMU 3aMEUaHUAMH
(omucky, rpaMMaTUYecKue OMUOKH U T.1.). Tema paboThl pacKpbiTa, HO BBIBOJBI HOCAT IIOBEPXHOCTHBIN XapaKTep, MPaKTUIECKUE
MarepHalibl 00paboTaHbl HE MOJHOCTBIO. B Xo/1e 3a1uThl JeMOHCTPUPYET ChOPMUPOBAHHBIE HA IOCTATOYHOM YPOBHE 3HaHUS,
YMEHHS W HaBBIKH, YKAa3aHHBIX B pabodel mporpaMme.

B paboTe, He MOTHOCTBIO PACKPBLI 3asIBICHHYIO TEMY, C/AENaN IOBEPXHOCTHBIE BBIBOJIBI IIPOrPAMME ITATIOB OCBOCHUS
KOMITIETEHIINH, AOMYCKAeT HENPUHIUNHAIbHbIE HETOYHOCTH ITPU OTBETAX HA BOMIPOCHI.




O1eHKa «yIOBIETBOPUTENBHOY» CTABUTCA CTYACHTY, KOTOPBIil JOMYCTHII IIPOCUETHI U OIIHOKH, C1ab0 MpOJeMOHCTPHPOBAI
AQHAJINTUYECKUE CIIOCOOHOCTU U HaBbIKM PabOTHI C TEOPETHYECKMMH UCTOYHUKAaMHU. [IpH 3amuTe AeMOHCTPUpPYET HE 10 KOHLA
c(OpMHUPOBAHHBIE 3TAITBl KOMIETEHINH 1 3HAHHS TOJFKO OCHOBHOTO MaTepuaa, JOIyCKaeT OMHOKH IIPHHIMITHATIBHOTO XapaKTepa

IpU OTBETaX HAa BOIIPOCHI.

O1eHKa «HEYIOBIETBOPUTEIBHO)» CTABUTCS CTYAEHTY, KOTOPBIH He BHIMOJIHUII KypCOBOM MPOEKT, TUOO0 BHIMOJIHUII C TPYOBIMHU
HapYIICHUSIMH TPeOOBaHMI, HE PACKPBLI 3asBICHHYIO TEMY, HE BBITIOJIHIII TPAKTHYECKOH 9acTH pabOoTHL.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, oA

JI1.1 | Cens JI. H. Cyn0Bble KOTEIbHBIE U IAPONPOU3BOsIUe yeTaHOBKU: Kype nekuumit | BnaguBoctok: MI'Y um.
anm. .. HeBennckoro,
2011
7.1.2. JlonojiHuTEIBHAS JIUTEPATypa

ABTOpBI, COCTABUTEIH 3arnaBue HznarenscTBoO, rof
JI2.1 | Xapun Bragumup CynoBble MaIllMHbI, YCTAHOBKH, YCTPOMCTBA M CUCTEMBI: YUSOHHK IS Mocksa: TpancJlut [u

MurpodaHoBHY, BBICIII. MOP. y4e0. 3aBeieHui Ip.], 2010

3anbko Oner

Huxonaesuu, JI¢kun

Bopuc I'puropresuy,

ITucknoB Bukrop

Tumodeesny, Xapux

Bragumup

MurpodaHoBuy
JI2.2 |Enun B. U, CynoBble KOTENbHBIE YCTAHOBKH: YIEOHNK Mocksa: Tpancnopr, 1993

Henucenxo H. 1.,

Kocteues 1. U.

7.1.3. MeTtoanueckue pa3padoTKu

ABTOpBI, COCTABUTEIH 3arnaBue HznarenscTBO, rof
JI3.1 |Ilymnun Banepuii BszkocTs TOIIMBA M TeMIEpaTypa €ro MolorpeBa: MeTo/. yKas. 1o Hosocubupck: HI'ABT,

Ilerposuy, Eropos BBITIOJTHEHHIO JIa0.-IIpakT. paboTsl 1o auct. " CyIoBbIe KOTEIbHBIC H 2009

I'eopruii JIeoHn0BUY | IapOIPOU3BOISIIUE YCTAHOBKU"
JI3.2 | Ilymnus Banepuii TemnnoBoif pacuéT BOJOTPYOHOTO BCIOMOTaTeIbHOTO MapoBoro kotna: | HoBocubupck: CI'YBT,

[letpoBuu METOJ. YKa3. 110 BBII. KypcoBoi paboTsl o nucuuiuinge "CynoBele 2016

KOTENbHBIE U MAapONPON3BOAAIINE YCTAHOBKHU"

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIUHBI (MOAYJIS)

Hasnavenue OobopynoBanue
YueOHas aAyIUTOPHS i | AynutopHas  gocka; Kowmmiekr ydeOHolt wMmeOenmu; JlabGopaTopHble ycTaHOBKM: HacocHas
MIPOBEICHISI 3aHATHUH | ycTAaHOBKA C IIEHTPOOEKHBIM HacocoM, HacocHas yCcTaHOBKa C BHXPEBBIM CaMOBCACHIBAIOIIHM

[PAaKTUYECKUX 3aHATHH

HacocoMm 1,0 BC-0,9M, BeHTuiAIMOHHAS yCTaHOBKA C ABYMsS IICHTPOOEKHBIMU BEHTHISTOPAMH,
Kanopumerp B-08MA nns onpefeneHus TEIUIOTHl CropaHHUs TOIUIMBA, Buckosumerp Ttuma BY
(OHrnepa) mis ompeneneHus BI3KOCTH ToruiuBa, [Ipubop MapTtenc-Ilenckoro ans omnpeneicHUs
TeMITepaTyp BCIBIIIKK M BOCIDIAMEHEHHS TOIUIMBa, KommpeccopHast ycTaHOBKa ¢ KOMIIPECCOPOM
KBA-I'; Maxketsl: PyneBas miaymxkepHas Mamuaa, Kormoarperar KOAB 63, I'azorypOunHas
ycraHoBka, CTeHJ BepToJieTHOW Ta30TypOMHHON yctaHoBkum M601-b, PyneBas peeuno-
IUTyH)KepHast MamnnHa; KoMIUTeKTH ydeOHO-HamIAOHBIX TmocoOmit mo mucrummHaM: CymoBoe
BCIIOMOTATEIbHOE 3HepreTudeckoe obopynoBaHue, CymoBble KOTEIBHBIE M ITapONPOU3BOAAIINE
yctaHoBKM, CynoBele TypOoMamiuHbl, TemjoTexHHMKa M Temjonepeaada, | uapaBIuuecKue Hu
ITHEBMaTHYECKHIE CHCTEMBI, TeIIOTeXHIKA

YuebHas ayAUTOpUs quis | AynuropHas  pocka; Kowmmiekr ydeOnoit wmeGenmm; JlaGopaTopHble ycTaHOBKM: HacocHas
MpPOBEAEHHU TEKYIIET0 KOHTPOJ | yCTaHOBKA C IEHTPOOEKHBIM HacocoM, HacocHas ycTaHOBKa ¢ BHXPEBBIM CaMOBCACHIBAIOIINM

u l'[pOMC)KyTO'lHOﬁ aTTeCcTalun

HacocoM 1,0 BC-0,9M, BeHTUNSAIIMOHHAS YCTaHOBKA C JIByMS IIEHTPOOEKHBIMH BEHTHJISTOPAMH,
Kanopumerp B-08MA nnst onpeneneHus TEIJIOTHl CropaHHUs TOIUIMBa, Buckosumerp tuma BY
(OHrnepa) g onpeneseHHs BI3KOCTH TomimBa, [Ipubop MapreHc-IleHcKoro s ompeneneHus
TEeMIIepaTyp BCIBIIIKK M BOCIUIAMEHEHMs TOIUMBa, KommnpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KBJ/I-T'; Maketsl: PymeBas mymkepHas wmamuna, Komnoarperar KOAB 63, T'azorypOunHas
ycraHoBka, CTeHI BepTONETHOW Tra3oTypOWHHONW ycraHoBKM MO601-b, PymeBas peeuno-
IUTyH>KepHass MamrnHa; KoMIulekTsl yueOHO-HArIgHbIX mocobuit mo auciumiuHaM: Cymosoe
BCIIOMOTaTeNIbHOE JHepreTnuyeckoe obopynoBanue, CynoBble KOTENIBHBIE M MapONPOU3BOISIINE




yctaHoBKH, CynoBele TypOoMamuHbl, TelnoTeXHHKa ¥ Temlonepenada, [wuapaBamdyeckue u
ITHEBMATUYECKUE CUCTEMBI, TemoTeXHuKa

VYueOHas ayAUTOPUS IS
MPOBEACHUS TPYIIIOBBIX u
WHIWBUAYaJIbHBIX KOHCYNbTAIHNA

AymutopHas nocka; Komrurekt ydueOHO#T wmebemm; Jlaboparoprbie ycraHoBkm: 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 nisi onpefeneHus TEIUIOTHl CropaHHUs TOIUIMBA, Buckosumerp tuma BY
(OHrnepa) misl ompeneneHus BI3KOCTH ToruinBa, [Ipubop MapteHc-Ilenckoro ans ompeneicHuUs
TeMIIepaTyp BCIBIIIKK ¥ BOCIDIAMEHEHHS 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; KOoMIUTeKTH ydeOHO-HaIrOHBIX Tmocobmit mo mucimmmHaM: CymoBoe
BCIIOMOTATeIbHOE 3HepreTudeckoe obopynoBaHue, CymoBble KOTEIbHBIE M IapONPOU3BOAAIINE
ycraHoBkH, CynoBele TypOoMaimuHbl, TeruioTexHHKa ¥ Tewlonepenava, [ WapaBauyeckue u
ITHEBMaTHYECKHIE CHCTEMBI, T eIIOTeXHUKA

Jlabopatopust CynoBbix | AymutopHast jocka; Komrutekt ydueOHout MmeOenmu; JlaGopaTtopubie ycraHoBku: HacocHas
SHEPreTUYeCKUX  YCTAaHOBOK - | YCTaHOBKAa C HEHTPOOEKHBIM HacocoM, HacocHasi ycTaHOBKa € BHXPEBBIM CaMOBCACHIBAIOIIUM
y4eOHas ayAUTOpUSA quid [ HacocoM 1,0 BC-0,9M, BeHTunsnnoHHas yCTaHOBKAa C ABYMSI LEHTPOOEKHBIMH BEHTUJIATOPAMH,
MIPOBENCHUS nabopatopubix | Kamopumerp B-08MA st ompenenieHusl TEIUIOTHI CTOpaHUs TOIUTHBA, Buckosmmerp tuma BY
3aHATUI (OHrnepa) mia ompeneseHHs: BI3KoCcTH TommBa, [Ipubop MapreHc-lIIeHCKoro st ompenencHus
TeMIIepaTyp BCIBILIKM M BOCIUIAMEHEHMs TOIUMBa, KommnpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KBJ/I-I'; Maketsl: PymeBas maymkepHas wmamuHa, Komnmoarperar KOAB 63, T'azorypOunHas
ycraHoBka, CTeHJ BepTONETHOW Tra3oTypOuMHHONM ycraHoBKM MO601-b, PymeBas peeuno-
ITyHKepHast MamuHa; KoMIUIeKThl y4eOHO-HArmagHbIX mocobuit mo aucummnHam: CynoBoe
BCIIOMOTATEIBHOE JHepreTudeckoe odopynoBaHue, CymoBbIe KOTEIBHBIC WM ITapOIPOU3BOAAIINE
ycraHoBkr, CynoBele TypOoMamuHbl, TermoTexHHKa ¥ Temvlonepenada, [ wapapinmyeckne u
ITHEBMaTUYECKIE CHCTEMBI, T eIIOTeXHNKA
YuebHas ayAUTOPHS i | AyoutopHast  gocka; Kommekt yueOHOM Mebenn; JlaGopatopuble ycrtaHoBku: HacocHas
NIPOBEIECHUS 3aHATHH | yCTAHOBKA C LEHTPOOSKHBIM HacocoM, HacocHas ycTaHOBKA C BHUXPEBBIM CaMOBCACBHIBAFOLIHM

JICKIIMOHHOI'O THUIIa

HacocoMm 1,0 BC-0,9M, BeHTmiAmMoHHas yCTaHOBKA C IBYMS IICHTPOOEKHBIMH BEHTHIISTOPaMH,
Kanopumerp B-08MA s onpezaencHus TEIUIOThI CropaHus ToluluBa, Buckosumerp tuna BY
(OHrnepa) i ompeseNeHUs BSI3KOCTH TOIUmBa, [Ipubop Maprenc-Ilenckoro mis ompeneneHus
TeMITepaTyp BCIIBIIIKK M BOCIDIAMEHEHHS TOIUIMBa, KoMmrpeccopHas yCTaHOBKa ¢ KOMIIPECCOPOM
KBA-I'; Maxkersl: PynmeBass miymkepHas Mmammua, Kormoarperar KOAB 63, I'azorypOmuHas
ycTaHoBKa, CTeHJ BepTONETHOW ra3oTypOuHHONM ycraHoBKH M601-b, PymeBas peeuno-
IUTyH)KepHass MalnHa; KoMIulekTsl ydeOHO-HarmagHbIX mocobuil mo aucuumiauHaM: Cymosoe
BCIIOMOTaTENbHOE 3HepreTudeckoe obopymosanne, CynoBble KOTENbHBIE M NApOHNPOU3BOJSIINE
ycraHoBKH, CynoBele TypOoMamuHbl, TelmoTeXHHKa ¥ Temlonepenada, [wapasBamdeckue u
ITHEBMATUYECKHE CUCTEMBI, T eMI0TeXHUKA




