Hokywerr noamca npoggt REFRHPHBE AT EHTCTBO MOPCKOT'O Y PEUHOT'O TPAHCITOPTA

NHbopmaumsa o Bnagenbue:
®NO: MouanuH KoncranTun Cepreesuy ®enepaiabHoe rocylapcTBeHHOE GI0IKeTHOe
Romiocte: W.o. pexropa 00pa3oBaTe¢JabHOE yUpeKIeHne BhICIIero 00pa3oBaHus

Nara nognucanng: 06.07.202¢, :3%‘44 . . "
VHMKaNbHBIE MPOTDaMMHbI KIS MOMPCKHH roCylapCTBEHHBIH YHHBEPCUTET BOJHOI0 TPAHCIOPTA

b7695d6b97247fced4385685adb0d9f8e6f2cdff

b1.0.27

CYZ[OBBIC KOTCJIbHBIC X1 MMAPOIPOU3BOAAIIINEC YCTAHOBKH

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi CynoBbIX HepreTHYeCKHX YCTAHOBOK
O6pazoBarenbHas 26.05.06 CrenuanbHOCTD "DKCILTyaTalUsl CyJOBBIX SHEPreTHYECKUX YCTAHOBOK"
porpamMma Crnennanmm3anus "DKCILTyaTalusl TTIaBHON CyJJOBOI JBUIaTEbHOM yCTaHOBKHU"

roJ Hayaja nmoaroroBku 2023

Kamudukarus HHKeHep-MeXaHHK

®dopma o0ydeHust o4Has

OO01mmast TpyI0eMKOCTh 43ET
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Cemectp
(<Kypc>.<Cemectp 6 (3.2)
Ha Kypce>) Htoro
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Bun 3anstuit v | PO | v PIT
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WHas koHTaKTHas 8 8 8 8
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Uroro ayn. 42 (42 |42 |42
KonrakrtHast padora |50 (50 [50 (50
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Yacel Ha KOHTPOJIb 36 (36 |36 |36
HUroro 144 | 144 | 144 | 144
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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
BOJIONIOAIOTOBKE, I'a30IMHAMUYECKUM IIPOLIECCaM U LIMPKYJIALUYU B KOTJIaX, @ TaK K€ 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 | BBenenue B crieiaabHOCTD

2.2 | [ucuMnJIMHbI M NPAKTUKH, 1JI51 KOTOPbIX OCBOEHHUE JAHHOI TUCHUILINHBI (MO1Y/Is1) HEO0OX0ANMO KaK
npeauecTByIoLiee:

2.2.1 | OkcrulyaTanus Cy10BbIX KOTEIbHBIX U APONPOU3BOAALINX YCTaHOBOK

2.2.2 | IlpumeHeHHE TOTUIMB U Macel Ha cyaax

2.2.3 | Texnomorus o6pabOTKH BOJBI HA CyIax

2.2.4 | Okcrutyaranus JU3eIbHBIX SHEPreTHUECKUX YCTaHOBOK

2.2.5 | OkcrutyaTanus TEXHOIOTHIECKUX KOMIUIEKCOB TAHKEPOB U XUMOBO30B

2.2.6 | BaxTenHoe o0ciTy)kMBaHHE CYTOBBIX SHEPTETHIECKUX YCTAaHOBOK

2.2.7 | OkcruyaTanus CyIOBbIX TYPOMHHBIX YCTAaHOBOK

2.2.8 | ABTOMaTU3UpOBaHHbIE CUCTEMBI YIIPaBIECHHSI CYyAOBBIMU SHEPreTUUECKUMHU YCTAHOBKAMH

2.2.9 | AHanu3 NpUYUH MOBPEKICHHUI CYyJOBBIX TEXHHUYECKUX CPEJICTB

2.2.10 | lnarHocTUpOBaHUE CUCTEM ABTOMATUYECKOr'O yIIPABICHUS

2.2.11 | Usmepenne napamMeTpoB pabo4nX IIPOLECCOB B CYOBBIX JHEPIeTHUECKUX YCTAHOBKAX U KOHTPOJIBHO-U3MEPUTEIILHbIC
TIpHOOPHI

2.2.12 | TepMoauHaMUYECKHE OCHOBBI IEPEBO3KH CKM)KEHHBIX T'a30B

2.2.13 | Dxcmmyartaiysi CyJOBBIX CUCTEM TUAPABINKU

3. KOMIIETEHLIMHA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3VJIETATE OCBOEHHUS AUCLIAILIMHBI
(MOY.JIA)

YK-2: Cnioco0eH ynpapJ/siTh IPOEKTOM HA BCEX ITANAX €ro ;KU3HEHHOI0 UKJIa

YK-2.2: KoHTponupyeT peaqu3aiuio MpoeKTa, OCYIIEeCTBIsET MOHUTOPHHT MPOEKTa U 0(popMIIeHHE OTUETHON JOKYMEHTALIUH 110
HpPOEKTY

OIIK-2: CniocoGeH NpUMEHATh eCTeCTBeHHOHAYYHbIE 1 00IleMHKeHepHble 3HAHM, AHAJIMTHYECKHEe MeTO/AbI B
NnpoecCHOHANBHOM eI TeJbHOCTH

OIIK-2.3: HpI/IMGHﬂCT METOABI TCOPETUICCKOT'O U OKCIICPUMECHTAJIBHOI'O UCCIICIOBAHUA B HpO(b@CCI/IOHaJ'IBHOI‘/‘I JACATCIBbHOCTU

OIIK-3: CniocoGeH NpoBOAMTH U3MepPeHUs U Ha0/1101eHusl, 00padaThIBATL H NPEICTABJIATE IKCIIEPHMEHTAJIbHbIE IaHHbIE

OIIK-3.3: O6pabaTbiBacT U MPEACTABISIET MOIYYCHHBIC TAHHBIC U OLICHUBACT PE3YJIbTaThl U3MEPCHUIMA

ITIK-6: Cnoco0eH ocylecTBIATh NOATOTOBKY, IKCILIYaTAllMI0, 00HAPYKeHHE HEHCIIPABHOCTEll U Mepbl, He00X0AMMbIe /LI
Npe0TBpaIeHNs] NPUYMHEHNs MOBPEKAEHU CIeAYIOIHM MeXaHH3MaM U cucTeMaM ynpasienusi: 1. [1aBHblii 1BUraTen
U CBSI3aHHBIE C HUM BCIOMOTaTeJbHbIe MexaHu3MbI; 2. [IapoBoii koTes U CBA3aHHBIE C HIM BCIOMOTaTeJbHbIE MEXaHHU3MbI
W napoBble cucTeMbl; 3. BenmoMorareabHbIe IepBHYHBbIE ABUTAaTe/IM U CBA3aHHBIE C HUIMH cHcTeMbl; 4. [[pyrue
BCIIOMOraTeJbHble MEXaHHU3MbI, BKJIIOUYAs] CHCTEMbI 0XJ123KeHHs1, KOHAUIHOHHPOBAHUS BO31yXa U BEHTHJISIUH

ITK-6.5: Obecnieuenre 6€30MaCHOCTH TIPH PKCILUTYaTAIIUH KOTEIBHBIX YCTAHOBOK




IIK-34: CnocobeH copMupoBaTH LeJIM NPOEKTa (IPorpaMmbl), pa3padoTraTh 0000111eHHbIe BADHAHTHI ee pelleHud,
BBINOJHHUTD AHAJIN3 ITUX BAPUAHTOB, IPOTHO3UPOBAHME MOCJIEICTBHIi, HAX0KIeHUEe KOMIIPOMHUCCHBIX pellleHui

I1K-34.1: [InanupyeT nenu NpoexTa, pazpadaTbiBaeT BApHAHTHI PELICHUS, aHAIN3UPYET U IPOTHO3UPYET PE3YIbTaThl CBOUX
perieHui

ITK-35: CnocodeH pa3padoraTh IPOEKThbl 00bEKTOB NPOQeCCHOHAIBLHOM 1eATEeIbHOCTH € y4eTOM (PHM3UKO-TEXHHYECKHUX,
MeXaHHKO-TeXHOJIOTHYeCKHX, ICTETHYECKHX, IKOJIOTHYeCKHX, JPrOHOMHYECKUX U IKOHOMHUYECKUX TPeGOBaHHUI, B TOM
YHcJie ¢ HCMOIb30BaHNeM HHPOPMALMOHHBIX TeXHOJIOTHIA

TIK-35.1: OcymecTBisieT co3aanue 00bEKTOB MPOPECCHOHANTBHOM NEITEIFHOCTH C YYSTOM PA3InYHBIX TPEOOBaHUN M HOPM C
WCTIOJIb30BaHHEeM HH()OPMAITMOHHBIX TEXHOIOTUI

B pe3yiabTaTe 0CBOCHUS JUCHUIIIMHBI Oﬁy‘lal()llll/lﬁ(:ﬂ JOJIZKCH

3.1 |3uaTh:

3.1.1 | BO3MOXHBIE BApUAHTHI PEIICHHUS ITOCTABICHHBIX 33/1a4 C LEJbIO BHIITOJHEHUS MEPOTIPUSATHH 110 BCEMY MEPHOLY
JKU3HEHHOTO LIMKJIA KOTEJIbHOW YCTaHOBKH;

3.1.2 | ocHOBBI TEOPHH TIpOIIEcca TOPEHHMS; MaTePHANBHBIHN OaTaHC IIpomecca TOPEHNUs, TEIUIO0OMEH B KOTJIax U
IaporeHeparopax;

3.1.3 | Temroo6MeH B KOTJIaX B MaporeHepaTopax;

3.1.4 | BOOHBII peKUM U BOJOIOATOTOBKY;

3.1.5 [ kmaccuduKanmio CyJOBBIX KOTIOB, HA3HAUYCHNE KOTEIBHBIX U MTAapOIIPOU3BOIAIINX YCTAHOBOK;

3.1.6 | kapkac xotia. ApMaTypa 1 (OPCYHKH CYIOBBIX MApOBBIX KOTIOB. KopIryc KoTia, IUPKYIAINS BOABI B KOTIIE

3.1.7

3.1.8

3.19

3.2 | Ymerh:

3.2.1 | npuMeHUTH NOJTy4EeHHBIE 3HAHUS IIPU PEIIEHUH KOMILIEKCHBIX 33124, B COOTBETCTBUU C OCHOBHBIMU BUJIAMH
podeccroHaNbHO NeaTeTbHOCTH;

3.2.2 | mpou3BOIUTH KOHCTPYKTOPCKHE PacUeThl CYJJOBBIX KOTIIOB;

3.2.3 | mpon3BOINUTE pacyeT TEIIOBOroO OalaHCa M PacXofa TOIUIMBA TAPOBBIM KOTIIOM;

3.2.4 | ynpaBisATh KOTEIBHON YCTAHOBKOH IpH paboTe B HOPMAIBHBIX YCIOBUAX M ITPH BO3SHUKHOBEHHH aBAPUHHBIX CHTYaIHi;

3.2.5 OCYHICCTBIATDb BLI60p QJICMCHTOB KOTCJIbHBIX YCTAHOBOK IJI 3aMCHBI B ITPOLECCE SKCIITyaTalluH CYI0B;

3.2.6 IIOATOTOBUTH COO6H.ICHI/IC 10 KOTCJIbHBIM YCTaHOBKaM

3.3 | Bragern:

3.3.1 | MeToIMKaMH pacyeToB CYJOBBIX KOTEJIBHBIX YCTAHOBOK, CIIOCOOHOCTBIO IPaMOTHO COPMYIHUPOBATH BHIBOBI;

3.3.2 | MeTojaMu KOHCTPYKTOPCKUX PAacCueTOB CYIOBBIX KOTJIOB,;

3.3.3 | HaBBIKaMu BEIOOPA KOTJIOATPETATOB MO 3a/JaHHBIM TPEOOBAHUSIM

4. CTPYKTYPA JUCHUIIJIMHBI (MOAY JISA)

Bun HaunmenoBaHue pa3iesioB u TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jlutepatypa | IlpIlo
3aHATUS / Kvpe AroT
Pasmen | Pasgen 1.
Jlex KotenbHast ycranoBka cymna. [Taponpon3Boasimas yctanoBka /JIek/ 6 4 JI1.1 0
JIab [IprHIMNMaNEHBIE CXEMBI BOIOTPYOHOTO TTAPOBOTO KOTJIA M YCTAHOBKU 6 4 0
YTunu3anuonHast BOJOOIPECHUTENbHAS ycTaHOBKa /J1ab/
Cp KorenpHas ycranoBka cynHa. [TaponpounsBoasmas ycranoska /Cp/ 6 10 J2.1J12.2 0
Jlex Cxuranue )XUIKUX TOIUIUB B CYJOBBIX KOTIax /Jlex/ 6 6 JI1.1 0
JIab OmnpeneneHue TEIIOTH CTOPAHUS TOIUINBA 6 4 J13.1 0

OrmpeienieHre TEMITEPATYPhI BCIBIIIKA
Tomnounsle ycTpoiictea /J1ab/




Cp Coxuranue )XUAKUX TOILUTUB B CyIOBBIX KoTiax /Cp/ 6 14 J2.1J12.2 0
Jlex Tennoobmen B xoTnax /Jlex/ 6 4 JI1.1 0
Cp TemnooOmeHn B kotiax /Cp/ 6 8 JI2.1J12.2 0
Jlex Boanbrii pexuM 1 BogonoArotoBka /Jlex/ 6 4 JI1.1 0
Cp Bonusrit pexxum u Bogonoarotoska /Cp/ 6 10 JI2.1 J12.2 0
Jlex lazogmHamuueckue mponecch B kotnax. Hupkymsiust /Jlex/ 6 4 JI1.1 0
Cp l'azogmHamMuueckue mporecch B kotiax. [upkymsims /Cp/ 6 10 JI2.1J12.2 0
Jlex KoncTpykuuu napoBbIX ¥ BOIOTPEHHBIX KOTJIOB U UX 3JIEMEHTOB. 6 6 JI1.1 0
Okcmryaranus KoTios /JIex/
JIab BonotpyOHbIe CyqOBBIC KOTIIEL. 6 6 0
OrueTpyOHbIE U OTHETPYOHO-BOAOTPYOHBIE CYAOBBIE KOTIbI.
Y THHM3anoHHBIe 1 KOMOWHUPOBAHHBIE CYTOBBIC KOTIEL.
BonorpeifHsle aBTOHOMHBIE M yTHIM3AIIOHHBIE KOTIIBI H YyCTAHOBKH.
TepmoMacissHHbIE KOTJIbI
Kotenbnas apmatypa /J1a6/
Cp KoHcTpykiuu nmapoBbIX U BOJOTPEHHBIX KOTJIOB U HX 3JIEMEHTOB. 6 6 JI2.1J12.2 0
Okcmmyaranus kotios /Cp/
HKP Texymmuit korTposs /MKP/ 6 8 0

5. COJAEPKAHUE JUCLUIIIMHBI (MOAYJIST)

Paznen 1 KotenbHas ycranoBka cyasa. [TaponpousBojsias ycTaHOBKa

Tema 1.1 Ha3HadueHne KOTENBHOHN yCTaHOBKY, o0mue ceeaeHus. Kimaccudukarms i XxapakTepUCTHKHE KOTIOB

Hcropuueckue cBefieHNs IO IPOMBILIUICHHOMY HCIIOJIb30BaHHIO SHEPIHHU Mapa. Y CTPOHCTBO U NPHHIUI AeHCTBHS
UINHIPUIECKOTO ra30TPyOHOTO 000POTHOrO (MOTIaHICKOr0) Kotia. O0Ime CBeIeHHS O BCIIOMOTaTEIbHBIX KOTEJIBHBIX
YCTaHOBKaX, Cy[OBBIE OTPEOUTENN Tapa ¥ ropsiueii BOJBI. YTIPOIIeHHAs IPUHIMITHATIBHA cXeMa BogorpeiiHoit KY.
Kraccuukanus napoBbIx KOTIOB 110 HA3HAYEHHUIO, HCTOYHUKY TETIIOTHI, TTTABHOMY KOHCTPYKTHBHOMY IIPU3HAKY, ABIKEHHIO BOJBI
U apoBosHOH cMecu. OCHOBHBIE XapaKTEPUCTUKH MAPOBBIX U BOJOTPEHHBIX KOTIIOB.

Tema 1.2 YcTpoicTBO M IPHHITUIT ACHCTBHS BOJOTPYOHOTO MapOBOT0 KOTJIA M YCTAaHOBKH

PaccmoTpenne cxeMsl BOZOTPYOHOTO ITAPOBOTO KOTIIA, IIPOU3BOAAIIETO IEPETPETHII ap ¢ SKOHOMAaH3pOM U
BO3/[yXOIOJOrpeBaTeaeM COBMECTHO C 0OCTYKUBAIOIIUMH €Tro cucTeMaMu. PaccMoTperne GpyHKIIMOHANBHON CXeMBI KOTEIbHOM
YCTaHOBKH C aBTOHOMHBIM KOTJIOM JUTS TTIOCHA0KEHUS M YTHIIN3AIIMOHHBIM KOTIIOM JJIS SJIEKTPOCHA0KEHHS C OCHOBHBIMHA
MapOBBIMH U BOJISHBEIMH TPYOOIIPOBOIAMH.

Temal.3 ITaponpou3BozsIye YCTAHOBKH

IMpuHLIUD OeHCTBUS NCTAPUTEIBHBIX YCTAHOBOK («TPSI3HBIX» KOHAEHCATOB U BOAOOIPECHUTENBHBIX). Y CTPOHCTBO arperara
YTHIIH3alHOHHON BOIOOTPECHUTEIBHON YCTAHOBKH, OCOOCHHOCTH IKCIUTyaTalliH YCTAHOBKH.

Pasnen 2 Coxuranue >KUIKUX TOIIMB B CYAOBBIX KOTIAX

Tema 2.1 XapakTepruCTHKHU KHUJIKUX TOTUTHB

DOeMeHTapHBIH COCTaB TOIUIMBA 0 pabouel 1 roprodeii Macce. Bricimas u HU3IIAS TEIUIOTa CTOPAHMS TOINIMBA U METOIBI MX
omnpezeneHus. BHIbI KOTEIBHBIX TOIUIUB. XapaKTEPUCTUKHU KHUJKUX TOIUIUB (BA3KOCTh, INIOTHOCTh, TEMIIEPATypa 3aCThIBAHNUS,
TeMHepaTypa BCHbIMKH). [ToHsATHS, TPHOOPHI N MeTOBI onpeseneHus. [1o1orpeB TSHKENOro TOIINBA CYJOBOMH KOTEIbHOI
YCTaHOBKHU.

Tema 2.2 MarepuanbHbIii OanaHC Iporiecca TOPeHUs

Peakiuu ropeHust TOPIOYMX SIEMEHTOB TOILINBA. TeopeTHYecKoe U JeHCTBUTEIBHOE KOJIMYECTBO BO3/LyXa, HEOOXOIMMOE ISt
ckuranus Tormsa. Onpenenenne ko3pdunnenTa n30bITKa BO3LyXa C UCIONb30BaHUEM Ia30aHaIn3aTopoB. OOBEM IIPOLYKTOB
cropanus. JluarpaMma «3HTaIbIIHS IPOJLYKTOB CrOPaHUs — TEMIIEPATYPA».

Tema 2.3 TomouyHble yCTpOICTBA U MPOLIECCHI

ITpouecc akTuBanuy U ero pesynbTaThl. CxeMa LKA LEMHON pa3BETBICHHON peakluu ropeHus Bogopoaa. IlonsaTiue TonouHoro
yCTpOHCTBa. ATperaTupoBaHHBIC TOIIOYHEIE yeTpoiicTa. Kiraccudukanns gopcynok. Koncrpykuun ¢popcyHok. OpraHu3anus
TOIIOYHOIO IIpoLecca.

Tema 2.4 TennoBoil 6anaHc KoTIa

YpaBHeHHe TeIIoBOro OanaHca B aOCOIIOTHOM M OTHOCHTENILHOM Buzie. IlonBeneHnas Temiora. [loTepr TEImIOTH ¢ yXOAAINUMHI
razamu, OT XUMHUYECKON HETIOJHOTHI CTOPaHMs U B OKPYXKAIOIIYIO CpEy U HX 3aBUCUMOCTb OT Harpysku. Onpeneneaue KILJ]
MapoBOT0 M BOZOTpeitHOro KoTinoB. Onpenenenue ko3¢ GHIHEHTa UCTIONb30BAaHUS TEILIOTH BBITYCKHBIX Ta30B B yTHIM3AHOHHBIX
KOTJIax.

Pasnen 3 TermmooOMeH B KOTiIax
Tema 3.1 OcHOBHBIE MOHATHS O IpoLIEccax TeII00OMeHa B KoTiie. TermmooOMeH B TOTIKE

Hy‘ieBOCHpI/IHI/IMaIOH.[PIe 1 KOHBCKTUBHBIC ITOBEPXHOCTHU HArpeBa. CyMMapHa?I TCIUIOTA, ITOJTYyJYCHHAas BOJIOM HUCpe3 3TU MMOBEPXHOCTH.

OcabseHue Jqyda Ca)XUCTHIMU YaCTUIIAMH U TPEXaTOMHBIMU ra3ami. [ToHsTHE TOIIIMHBI H3ydaroriero cios. Temiooe
HaIlpsDKEHUE TOIIOYHOr0 00beMa U pa3Mepbl TONKH. TernoBas MOIHOCTb JIy4€BOCIIPUHUMAIOIUX OBEPXHOCTEI. DHTAIbINS B
anuabatHol Tonke. OnpeneneHue 6e3pa3MepHOIl TEMIIEPAaTyphl Ha BHIXOE U3 TOMKH. [IOHATHE CTENeHH SKPaHUPOBAHHUS TOIIKH.
Tema 3.2 Tem1oo0MeH B ITydKe TapooOpa3yroIX Tpyo

Ornpenenenue uncia Tpyod B psay. XKusoe ceuenue uist mpoxoa ra3oB. CpeaHsisi CKOPOCTb Ta30B B IMy4dke. TerioBas MOIIHOCTh




KOHBEKTHBHBIX TIOBEPXHOCTEH. DHTANBIHA Ta30B Ha BBIXOJIE U3 MyuKa. [IoBepXHOCTh HarpeBa MPUTOIOYHOTO Iy4Ka. Yucno psoB
Tpy0. I'paduky 3aBUCUMOCTH XapaKTEPUCTUK BOJOTPYOHOTO BCIIOMOTATEIbHOIO KOTJIA OT Harpy3KH.

Tema 3.3 Tenonepenaya B NOBEPXHOCTIX HArpeBa YITUIM3aLUOHHBIX KOTJIOB

PacuetHsrif pexnm. OCOOSHHOCTH TEIIOBOTO PAcUeTa YTHIN3AMOHHBIX KOTIOB CHCTEM OOBIYHON yTHIIH3AIIH.

Paznien 4 BoiHbli peXKUM U BOJIOIOATOTOBKA

Tema 4.1 [Toka3zarenu kadecTBa Boabl. JlokoTioBas oopaboTka

OcCHOBHBIE HOHBI CONH B BoJie. KecTKocTh U colleHOCTh BoAbl. Lllenounoe, pocdarHoe u HUTpaTHOE uncio. TpeboBaHus K
nuTarenbHON Boge. OuncTka oT HedrenpoaykToB. CHIKEHHE 001Iel KeCTKOCTH. XUMHUYecKas 1 TepMHYecKas JAeadpanusl.
VYerpoiicTBo geaspatopa.

Tema 4.2 Hakwurne- u mmamoo6paszoBanue. Boasrit pexnm

CrabopacTBOpUMBIE COSANHEHHMS B KOTJIOBOI BOZIE M MX BBINA/ICHUE B BUJIC HAKUIIN WIN LIJIaMa. BBoMMble XUMUUECKNE PeareHTHI.
®ocharHo-HUTPATHBIH peskUM 00pabOTKH. BepXHss 1 HIDKHSS NPOIyBKa.

Tema 4.3 3arpsa3HeHue napa 1 METO/bI IOJy4EHUSI YUCTOTO Mapa

Harpy3ska 3epkana ucrnapesust. MexaHH3M yHOCA ITapoM BJIard. 3aBUCUMOCTb BIIQXKHOCTH Tapa OT BBICOTHI IIAPOBOTO MIPOCTPAHCTBA
Y Harpy3kH KoTJjia. BHyTpHKoIIeKTOpHBIE cenapaloHHbIe YCTPOICTBa.

Paznen 5 I'azonunaMudeckue npoueccsl B KoTinax. Lupkymnsanus

Tema 5.1 'a3oanHaMIUECKHE TPOIIECCH B KOTIAX

CornpoTuBiieHHEe BO3AYIIHO-Ta30BOT0 TPAKTA U CaMOTsra. XapakTepHCTHKa BO3YIIHO- ra30BOro TpakTa. PacueTHbie mapameTpsl
BEHTWJIATOpA. PerynupoBanue moaayn Bo3ryxa.

Tema 5.2 [Ipornecc ecTecCTBEHHON MUPKYISLINN B KOTJIAX

OCHOBBI TEOPHH €CTECTBEHHON IUPKYISALNU. Ha/le:KHOCTh €CTeCTBEHHOM UPKYIISILIMH.

Paznien 6 KoHcTpyKIuy mapoBbIX U BOJOTPEHHBIXKOTIIOB U UX JIEMEHTOB. DKCIUTyaTalus KOTJIOB

Tema 6.1 BogoTpyOHBIE CyOBBIE KOTIOM

I'maBHBIE KOTIIBI C MaponeperpeBaTeneM, pacoNoKEHHBIM MEXKy KOHBEKTHBHBIMH ITy4KaMHU M 32 KOHBEKTUBHBIM ITy4KOM, a TaKKe
I'TIK ¢ momHOCTBIO SKpaHNPOBAHHOM TONKOH. BeromMoraTenbHEIE KOTIIB 0€3 XBOCTOBBIX M C XBOCTOBBIMH ITOBEPXHOCTSIMH HarpeBa,
6e3 mapomneperpeBarelis U ¢ HaporeperpeBaTesieM.

Tema 6.2 OraeTpyOHbBIC U OTHETPYOHO-BOJAOTPYOHBIE CYIOBBIC KOTIIBI

OrHeTpyOHBII TOPH30HTAIBHBIH 000OPOTHEIIN W BepTHKAIBHEIC KOTIIEL. OrHETpyOHO-BOAOTPYOHBIE KOTIIEI C Pa3IHIHbIM
UCTIOJIHEHUEM IIyYKOB.

Tema 6.3 YTunu3aluoHHble © KOMOMHUPOBAHHbIE CYIOBbIE KOTIIbI

VY THUIM3aMOHHbIE KOTIIbI C €CTECTBEHHON LUPKYISIIUEH. Y THIM3aIllMOHHbIE BOJOTPYOHBIE KOTIIBI OOBIYHON yTHIN3ALUH C
NPUHYIUTEIBFHOM IUPKYIAHEH ¢ THIHHAPUIECKOH (GopMoii KoxKyxa M TIOAKIIIOUSHHE K HIM cellapaTropa mapa. Y CTpoHCTBO
cemnaparopos napa. KoTisl ¢ riry0okoil yrunusanuei Temnotsl. [[puHnnnuansHas cxeMa u 00Mni BUJ KOTIA HITHHIPUYECKON
KOMIIOHOBKH ¢ naporneperpeareneM. KoMOMHIUPOBaHHbIE BEPTHKAIBHBINA OTHETPYOHBIN U OrHETPYOHO-BOAOTPYOHBIH KOTibI. KoTen
HWHCHHEPATOP.

Tema 6.4 Boporpelinble aBTOHOMHBIE U YTHIN3ALIMOHHBIE KOTJIBL U YCTAHOBKU. T€pPMOMACIISIHHBIE KOTJIbI

ABTOHOMHBIH BOJOTPEHHBIIN ra30TpyOHBI 00OPOTHBIM KOTEN. Y THIM3alMOHHbBIE BOJOTPEHHbIE ra30TPyOHbIE KOTIbI ¢ BHEITHUM U
BHYTPEHHHM OOBOJIHBIM KaHaioM. CocTaB ¥ IPUHIUIT pabOTHI BOJOTPEHHOI KOTeNbHOH ycTaHOBKU. OneHKa 1 001acTh
IIPUMEHEHUS. OPraHUYECKOT0 TEIUIOHOCUTENS. TepMoMacIsiHHbIN aBTOHOMHBIN KOTEI.

Tema 6.5 KorensHas apmatypa. MaTtepuanbsl KOTIOB. DKCIUTyaTallys KOTIOB

HasnadeHnue 1 ycTpoiicTBO CTONMOPHOrO KiIanaHa, BOJOYKa3aTels, IUTaTeIbHOr0 KJIanaHa, TTTaBHOT0 U UMITYJIBCHOTO
MpeTOXPAaHNUTENBHBIX KIIaraHoB. Pacrionoskenne apMaTypsl mapoBoro komia. TpeGoBaHMS K cTallsIM, HCIOIb3YeMBIM B KOTJIaX, U
npuMeHsieMble cTainy. OTHEYNOpHbIE U TEIUIOM30/SILIMOHHbIE MAaTEpPHUAIIbL.

IlocnenoBarenbHOCTH Onepalyii pu MOArOTOBKE CYJOBBIX MTAPOBBIX KOTJIOB K IeCTBUIO. BBOA B [ieiicTBHE U TEXHUKA
6e30IacHOCTH IPH PACTONKE U IoxbeMe mapa. TexHuka o0CITyKMBaHUs MTAPOBBIX KOTJIOB B ICHCTBUM: KOHTPOIUPYEMbIE
TapaMeTpHl, Mo IepKaHIe YPOBHS BOJBI B KOTJIE, KOHTPOJIE pabOTHI MIMTATEIFHOM M TOIUIMBHOM CHCTEM, JIPYTHe OTIEPaIliH.
TexHuKa BBIBOJ KOTJIA U3 ACHCTBUS MPU HOPMANBHBIX PEXKUMAX PAOOTHI, «KMOKPOE» H «CyX0€» XpaHeHHE. ABapUIHBIE PEKUMBI
paboThl. YIIycK BOABL: NPU3HAKHU, JEHCTBUE OOCTYKUBAIOLIETro NepcoHana. [I[pHurHbl M0XkapoB B ra30X0/1aX aBTOHOMHBIX U
YTHIIM3aIHOHHBIX KOTJIOB M ACHCTBUS PH NX BOSHUKHOBEHUH. OCOOCHHOCTH 00CITYy)XKMBaHHS YTHIIN3aIHOHHBIX KOTJIOB. TexXHHUKa
6€301acHOCTH NPH 3KCILTyaTaI[H KOTJIOB.

CTpyKTypa KypcoBO# pabOThI

HaumenoBanue pazzuena O0BéM
rpadugeckas 9acTb  TEKCTOBas 9acTh
1 Pacu€r XapaKTepUCTUK TOILIABA - 1 — 2 crpanuns! gopmara A4
2 MarepuaibHblii 6anaHc npouecca TopeHus 1 Kr TorimBa - 2 — 3 crpanunsl popmata A4
3 DHTanbnus NPOAYKTOB CTOPAHUS - 2 ctpanunbl Gopmara A4
4 Tloctpoenue auarpammsl JI' —t JIuct dpopmata A 4
5 IlpenBapuTenbHBIA TEIUIOBOH OanaHC M ONpeAeleHHe pacXona TOIIMBA - 3 — 4 crpanums! Gopmara A4
6 OmnpeseneHre OCHOBHBIX DJIEMEHTOB TOTKH - 2 — 3 crpanunpl Gopmata A4
7 IlocTpoeHne KOMIIOHOBOYHOI'O YEPTEKa TONKU Jlucr popmara A 3
8 Pacuér TemooOMeHa B TOIKE - 4 — 6 crpanun dopmara A4

9 Pacuér TeruiooOMeHa B My4Ke MapooOpas3yloumx Tpyo - 5 — 7 ctpanun dopmara A4




10 BeimonHeHne uepTexa OOILIero BUaa KOTJa. JIuct dpopmata Al

Bcero 1 mucra dopmara Al 19 — 27 crpanun ¢popmata A4

6. POHJ OIIEHOYHBIX CPEJCTB

6.1. IlepeueHsb BUAOB OLIEHOYHBIX CPEACTB

Ot4eTsl 10 J1abopaTOpHBIM paboTam
Bomnpockl k 5K3aMeny

6.2. Tembl NHCBMEHHBIX padoT

Kypcosas pabora o Teme "TemnoBoii pacdeT BOJOTPYOHOTO BCIIOMOTaTEIFHOTO TAPOBOTO KOTIIA

6.3. KoHTpoJIbHBIC BONIPOCHI U 32/IaHUSA

. CynoBsle oTpebuTeny mapa

. Kimaccnduxaryst mapoBbIX KOTIIOB

. XapaKkTepHUCTUKH KOTJIOB

. Torumuso CIIK. Tpebosanus k Torumuy CITK

. Tommuso CIIK. Cocras Tonnusa. Maccsl TomBa

. OcHOBBI TeopuH TopeHus TomnuBa. CKOPOCTb TOPEHUS U (PaKTOPHI €€ OTpe IeISIONIIe

. MatepuanbHbIil 6anaHC Mpoliecca TOpeHus. DHTaNbIHS HPOJYKTOB CTOPaHUs TOILUIUBA

. IIlpu3HaKky Ka4eCTBEHHOTO TOPEHHS TOTUIHBA

. OCHOBHBIC ITOJI0’KEHHSI TEOPHH TOIIOYHBIX MporieccoB. Tpebosanus k Tonkam CIIK

10. TennoBoii 6ananc CIIK

11. YpaBHeH#He TemI0BOro Oananca

12. TerutoBbIe TOTEPH U CIIOCOOBI IX YMCHBIICHHS

13. KII xoTna

14. ®opcynku CIIK

15. Koappunuent moseznoro aevicteus CIIK mo mpssMmoMy 1 00paTHOMY TEIIIIOBOMY OaaHCy

16. IpuHIun paboTel OTHETPYOHBIX KOTIIOB

17. BogoTpyOHbIE Cy0OBBIE TAPOBBIE KOTIIbI, 007aCcTh NPUMEHEHHSI, JOCTOMHCTBA U 0COOEHHOCTH
KOMITOHOBKHU

18. Metonuka pacuera Teruiooomena B Tornke CITK

19. Koadumuent 3arpsi3HeHHs TOBEpXHOCTEI

20. CynoBble apoBbI€ KOTIIBI C TPUHYIUTEIBHON IUPKYsiiueii. OcoOEHHOCTH KOHCTPYKIIMH U 001aCTh
PUMEHECHUS

21. HapexHoctb ectecTBeHHOM nupKyssiuu CIIK

22. OcHOBHBIE YpaBHEHHUS AJIsl pacueTa KOHBEKTUBHOIO Termiooomena B CITK

23. OCHOBBI T€OPUU TOPEHHUS

24. «llaxTHBIe» CymOBBIE TapoBbie KOTIEL. OCOOCHHOCTH KOHCTPYKIINHI

25. Asponunamuueckuit pacaer CITK

26. Conpotunenue cetu. Cmotsra CITIK n YIIK

27. Cioco0bl pery;IMpoBaHus MOJIa4X BO3yXa

28. OCHOBBI TEOPHUHU ECTECTBEHHON UPKyIanuu. Kpurepuu HaJe)KHOCTH €CTECTBEHHON LUPKYIIALUY
29. Ouenka HagexHocTn nupkysasiiuy CITK. [TpuyuHbl, BRI3BIBAIOIIKE 3aCTOW U ONPOKUIBIBAHUE LUPKYISILHH
30. OCHOBBI TEOPUH ECTECTBEHHON LUPKYIALUH. [IpefenbHas KpaTHOCTb HUPKYISALUT

31. YTmm3annoHHBIE KOTIIBI ¢ IPUHYANTEIBHON INPKYIIAINEH, HX XapaKTePUCTHKH M 00JIaCTh IPUMCHEHHS
32. Onops! cyJ0BBIX TapoBBIX KOTIOB. KoHCTpyKIHNA 1 paboTa

33. OcHOBHBIE MTOT0KEHHS TEOPHHU eCTECTBEHHON HupKynanuu. KpatHocTs nupkyasuun. CkopocTs
[UPKYIAIHN. [{BIOKYIINI HAIlOp ¥ TOJIC3HBIH HAITOp HUPKYIIAIIIH

34. KomOUHHpOBaHHBIE KOTIIBI

35. Apmarypa CIIK, koHcTpykiust, padota u pazmenienue Ha CITK

36. Oomyposka CIIK. Yxo 3a KUpIUIHO# KITaaKOH

37. KonsextusHbIH Teruioodmer B CIIK

38. JIyauctsrit Terutoodmen B CITK

39. Pacuet Ha ipouyHOCTh 351eMeHTOB CITK

40. Marepuaisl, IpUMEHseMbIe B KOTIOCTPOCHUH. MeTall MOBEPXHOCTEH HarpeBa, KOIIEKTOPOB M apMaTypHI

O 001N LNk~ W —

6.4. MeTroaquueckue MaTepHuaJibl, ONpee/siolye Npoue1ypbl OlleHHBaHHA

ITpu 3ammTe 1a00paTOPHEIX PadoT oOydaroIeMycsl 3a1aeTCs TPH BOIIPOca 0 TeMe padoThL. B ciydae oTBeTa Ha mocTaBICHHBIE
BOIIPOCHI paboTa cuMTaeTCs 3amuIneHHON. [Ipy oTBeTe Ha JjBa BOIpOCa M ITOJTHOM OTCYTCTBHHU OTBETA HA TPETUH, MITH HETIOTHOM
OTBETE, Ha BCE TPU BOINIpOCa 1abopaTopHas paboTa CUMTAETCs HE 3aIlUIECHHOMN.

MertosuKa OLEHKH KypCOBOI pabOoTHI

OreHKa «OTIHYHOY» CTaBUTCS 00ydaeMOMY, KOTOPBIi B CPOK, B TOJTHOM 00BbEMe B COOTBETCTBHUU C 3a1laHHEM BBIIIOTHIII KYPCOBYIO
paborty. [Ipu 3ammre 1 HanMcaHUK pabOThI CTYACHT IPOJEMOHCTPHPOBAT HABBIKK M yMEHHMs, (POPMHUPYEMBIE B PE3YIbTaTe OCBOCHUS
KoMIteTeHIMH. Tema, 3asBieHHast B paboTe pacKphITa MMOJTHOCTHIO, BCE BBIBOJBI CTYICHTA ITOATBEPXKICHEI MaTepruaIaMu




UccIe0BaHus U pacdyeTaMy. OTUET HOATOTOBIICH B COOTBETCTBUHU C IIPEABSIBISEMBIMU TPEOOBAHUSIMU. B X0z€ 3alUThI CTyIEHT
JEMOHCTPHPYET HEOOXOAUMBIH YPOBEHb CHOPMUPOBAHHOCTH BCEX NPEAYCMOTPEHHBIX 3TAallOB KOMIIETCHIIUH, 1a€T YETKHE OTBETHI
Ha MIOCTABJICHHBIE BOIPOCH], CBOOOHO BIIa/IeeT OHIATHITHBIM aIllIapaToM.
O1eHKa «XOPOIIOY» CTABUTHCSA 00ydaeMOMY, KOTOPBIH BBITIOJIHII KypCOBYIO paboTy (IIPOEKT), HO ¢ HE3HAUYUTEIbHBIMH 3aMEYaHUSIMI
(omucky, TpaMMaTHIeCKue OMMOKH U T.1.). Tema paboThl pacKpbiTa, HO BBIBOJBI HOCAT IIOBEPXHOCTHBIN XapaKTep, MPaKTHIECKUE
MartepHalisl 00paboTaHbl HE MOJHOCTBIO. B Xo/1e 3a1uThl JeMOHCTPUPYET ChOPMUPOBAHHBIE HA IOCTATOYHOM YPOBHE 3HaHUS,
YMEHHS W HaBBIKH, YKa3aHHBIX B paboTe, He MOJTHOCTHIO PACKPHUI 3asBICHHYIO TEMY, CHIeJIall IIOBEPXHOCTHBIC BBIBOJIBI IIPOTPAMME
9TAIOB OCBOCHUS KOMIIETEHITHH, JOMYCKaeT HeIPUHIMITHAIbHBIE HETOYHOCTH IIPH OTBETaX Ha BOMPOCHL
O1LeHKa «yJIOBJICTBOPUTEIILHO» CTABUTCS 00y4aeMOMY, KOTOPBIH JOITYCTHII POCYETHI M OMHUOKH, C1a00 MPOAEMOHCTPUPOBAI
AQHAJHUTHYECKNE CIOCOOHOCTH M HABBIKM PA0OTHI C TEOPETHUSCKUMH HCTOYHUKAMH. [IpH 3aIuTe 1eMOHCTPUPYeT He 10 KOHIA
c(OpMHUPOBaHHBIE 3TANbl KOMIETSHIUH U 3HAHHS TOJIEKO OCHOBHOTO MaTepuaa, JOIMyCKaeT OMHOKN MPUHIMITHATBHOTO XapaKTepa
HPH OTBETaX Ha BOIPOCHL.
O1LeHKa «HEY/IOBICTBOPUTENILHO» CTABUTCS 00ydaeMOMY, KOTOPBIII HE BBIITOIHUI KypCOBYIO PabOTY, JIOO BBIOIHHII C TPYOBIMU
HapYIEeHNSIMH TpeOOBaHMI, HE PACKPBII 3asBICHHYIO TeMY, HE BBITIOJIHIII TPAKTHIECKOH 9acTH paboTHL.

MetonuKa OLIEHKH 3K3aMeHa
OK3aMeH 10 TUCIUILIHHE COJCPKUT BOMPOCH HANIPABIICHHBIE HA OIICHKY 3HAHUH, YMCHUI W HABBIKOB, XapaKTEPHU3YIOIINX 3TaITbl
(hopMHpOBaHIS KOMIIETEHINY. DK3aMECHAIIMOHHBII OUIIET CONEP KUT YETHIPE BOIIPOCA, OXBATHIBAIOIINX OCHOBHBIC OHSTHS,
U3y4yaeMble B AUCLUIUINHE.
DK3aMeH NPOBOAUTCS B TUCEMEHHOM BHJIE.

OreHKa 3a 3K3aMeH BEICTABIAETCS B COOTBETCTBHH C IPUBEICHHBIMH HIDKE TPEOOBAHUAMH.
2 (HeyROBIETBOPUTEIHHO) - BBICTABIIACTCS 00yJaIOMEeMyCsl, €CJI XOTsI ObI OIHO U3 3aJaHUH He BBITIOJIHEHO MITH BEIITOJTHEHO HE B
HOJIHOM 00BEME W/MIIN OJIMH MJIM HECKOJIBKO OTBETOB MMEIOT OMIMOKY B COJEPKAHUU W/UIIH BBIBOJAX, KOTOPbIE IIPUBEIH K
3HAYATEIHHOMY HCK)KEHHIO HTOTOBOTO pe3ynbTaTal (YIOBIETBOPUTEIEHO) — BEICTABISIETCS 00YJaroIeMyCs, €CIIH BCE 3alaHNs
BBITIOJTHEHBI B COOTBETCTBHH C TPEOOBAHUSIMHU SK3aMEHAIIMOHHOTO OHMJIeTa, B IIOTHOM 00BeMe, OHAKO OAWH MIIN HECKOIBKO
OTBETOB UMEIOT OIIMOKH B COAEPAHUU W/UJIN BBIBOJAX, KOTOPBIE ITOBJIEK/IN HE3HAUUTEIbHOE HCKaXXEHHE HTOTOBOT'O PE3ybTara.
4 (xopo110) — BEICTABIISIETCS. 00YJarOLIEMYCsl, €CIIU BCE 3aJIaHUsI BBINIOJIHEHBI B COOTBETCTBHUH C TPEOOBaHUSIMH HK3aMEHAIIHOHHOTO
Ouera, B TOJTHOM 00BEMe, OHAKO OJWH MM HECKOJIBKO OTBETOB HMEIOT OIIMOKN B COIEPKaHNH W/IIIH BEIBOJAX, HE BIUSIONIIE
(umu ca0o BIUSIONINE) HA UTOTOBBINA Pe3yNIbTaT.
5 (OTJINYHO) — BBICTABIISIETCSl 0OYYarOLIEMYCs, €CIIN BCE 3a/IaHUsI BBHITIOJIHEHBI B COOTBETCTBHH C TPEOOBAHUSIMH HK3aMEHAIIMOHHOTO
OuseTa, B IIOJIHOM 00beMe U 0€3 OIHOO0K.
B cirygasix, ecnm CTyZIeHT aeT He TOJIHBIC W/MIIH He Pa3BEePHYTHIE OTBETHI HA BOIPOCH! OMIICTA HIIH K€ OTBETHI COIEPIKAT
oLMOOYHBIE CBEJICHHS M BBIBOJBI, TIPENO/IaBATENb BIIPABE 33/1aBaTh JIOIOJIHHUTEIbHBIE BOIIPOCHI, HAlIPaBICHHbIE HA yTOUHEHHE

YPOBHA 3HaHPII>II, yMCHPIfI 1 HAaBBIKOB CTYACHTA B paMKaX OCBOCHU KOMIIETEHIIUH MO TaHHON AUCUUILIMHE.

7. YYAEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIS)

7.1 Pexomenayemasi iuTepaTrypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTCIIN

3ariaBue

I/I3}18.TCJ'[I>CTBO, rona

JI1.1 | Cens JI. U. CynoBbie KOTeNbHbIE U Taponpou3Boasimue yctanoBku: Kype nexuuit | Bmagusocrokx: MI'Y um.
amm. I'.U. HeBenbckoro,
2011
7.1.2. lonoTHUTeIbLHAsS JIUTepaTypa

ABTOpBI, COCTaBUTETH 3armaBue W3narenscTBO, TOI
JI2.1 |Xapun Bnagumup CynoBble MalllMHBI, YCTAHOBKHU, YCTPOHCTBA U CUCTEMBI: YICOHUK AT Mocksa: TpancJlut [u

MutpodaHoBud, BBICIIL. MOP. yue0. 3aBeJIeHU I np.], 2010

3anbko Oger

Hukonaesuu, JI€kun

Bbopuc I'puropresuy,

IIucknos Buktop

Tumodeernd, Xapux

Bnagumup

MutpodaHoBuY
JI2.2 |Enun B. U., CynoBbIe KOTEIbHbBIC YCTAHOBKHU: YUCOHUK Mockga: Tpaucnopt, 1993

Henucenxo H. 1.,

Koctsines 1. U.

7.1.3. MeTronuueckue pa3padoTku

ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI

JI3.1 |Ilymnus Banepuii BsaskocTb TOIIIMBA U TEMIIEPATypa €ro MOJOrPeBa: METO. yKas3. [0 Hosocubupck: HI'ABT,

IlerpoBuy, Eropos
T'eopruii JIeonunoBruu

BBINOJIHEHUIO J1a0.-1IpaKT. paboTsl o auci. " CynoBble KOTEIbHBIE U
MapoIPOU3BOISIINE YCTAHOBKH"

2009




8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JISA)

Haznauenwue Ob6opynoBanue
YuebHas ayJAUTOpHs quis | AynutopHas  mocka; Kowmmiekr ydeOHoit meGenm; JlaGopaTtopHble yctaHoBKH: HacocHas
HPOBECHUS 3aHSTHH | yCTAHOBKAa C LIEHTPOOSKHBIM HacocoM, HacocHash ycTaHOBKa C BHXPEBBIM CaMOBCACBHIBAIOIIMM

IMPAaKTUYCCKUX 3aHATUH

HacocoM 1,0 BC-0,9M, BeHTuUnsIIMOHHAS YCTaHOBKA C JIByMS LIEHTPOOEKHBIMH BEHTHJIATOPAMH,
Kanopumerp B-08MA nnst onpeneneHus TEIIOTHl CropaHusl TOIUIMBa, Buckozumerp tuma BY
(OHrnepa) mia ompeneneHHs: BA3KOCTU TommBa, [Ipubop MapreHc-lIleHCKoro aiist ompeneneHus
TeMIIepaTyp BCIBILIKK M BOCIJIaMEHEHHs ToIMBa, KommpeccopHasl ycTaHOBKa C KOMIIPECCOPOM
KBA-I'; Maxketsr: PyneBas miymkepHas wammHa, Kotioarperar KOAB 63, INazorypOmuHas
ycraHoBKa, CTeHI BEpTONETHOW ra3oTypOuMHHONM ycraHoBKM MO601-b, PymeBas peeuno-
IUTyH>KepHass MalnHa; KoMIulekTsl yueOHO-HAIIAgHBIX mocobuil mo auctumiuHaM: Cymosoe
BCIIOMOTaTeIbHOE JHEpreTudeckoe obopynosaHue, CynoBble KOTEIbHBIE M MapONpPOU3BOAAIINE
ycraHoBkH, CynoBele TypOOMamIuHbEI, TermoTexHHKa ¥ Temlonepenada, [ wWapapinmdyeckne u
ITHEBMaTUYECKHE CHUCTEMBI, T eII0TeXHUKA

VYyeOHas AyAUTOPHS IS
MPOBEICHHS TEKYIIEr0 KOHTPOJIS
Y TIPOMEKYTOYHOH aTTeCTaI[IH

AymuropHast gocka; Kommuekt yueOHOM Mebenu; JlaGoparopuble ycraHoBku: HacocHas
YCTAHOBKa C IIEHTPOOEXKHBIM HacocoM, HacocHas ycTaHOBKa C BHXPEBBIM CAaMOBCACHIBAIOLINM
HacocoMm 1,0 BC-0,9M, BeHTmiAmMoHHAs yCTaHOBKA C IBYMS IICHTPOOEKHBIMH BEHTHIISTOPaMH,
Kanopumerp B-0SMA nmst onpeneneHuss TemIOTHI CTOpaHUs TOIUIMBA, Buckoszumerp tuma BY
(OHrnepa) Juis ompeseNieHUs BSI3KOCTH ToIumBa, [Ipubop Maptenc-Ilenckoro mis omnpeneneHus
TeMITepaTyp BCIBIIIKK M BOCIDIAMEHEHHS TOIUIMBa, KomIpeccopHast yCTaHOBKa ¢ KOMIIPECCOPOM
KBA-I'; Maxketsl: PyneBas miaymxkepHas MmammHa, Kormoarperar KOAB 63, I'azorypOmuHas
yctaHoBKa, CTeHJ BepTOJNeTHOH ra3oTypOMHHONW yctaHoBkM M601-b, PyneBas peeuno-
IUTyHXKepHas MamnHa; KoMIUIeKTbl yd4eOHO-HarysiIHeIX mocoouit mo aucturuimHam: CynoBoe
BCIIOMOTaTENbHOE 3HepreTudeckoe obopymosanne, CymoBble KOTENbHBIE M NApONPOU3BOJIINE
yctaHoBkH, CynoBele TypOoMamuHbl, TemnoTexHHKa ¥ Telulonepenada, [wuapaBamdyeckue u
ITHEBMATUYECKHE CUCTEMBI, T eMI0TeXHUKA

VYuebHas ayIUTOPHS IS
MPOBEACHUS TPYIOBBIX "
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 BEHTHISTOpPAMHU,
Kanopumerp B-08MA nnst onpejeneHus TEIUIOTHI CropaHHUs TOIUIMBA, Buckoszumerp tuma BY
(OHrnepa) msl ompeneneHus BI3KOCTH ToruinBa, [Ipubop MapteHc-Ilenckoro ans ompeneicHuUs
TeMIIepaTyp BCIBIIIKK M BOCIDIAMEHEHHS TOIUIMBA, KomIpeccopHas yCTaHOBKa ¢ KOMIIPECCOPOM
KBJ-TI'; Maketsl: PyneBas mmymxkepHas Mamuna, Kornoarperar KOAB 63, T'azorypOunHas
yctaHoBKa, CTEHJ BEpTOJNETHON Tra30TypOMHHOW yctaHoBKM M601-B, PyneBas peeuHo-
IUTyH)KepHass MamnnHa; KOMIUTeKTH ydeOHO-HaIrOHBIX Tmocobmit mo mucimmmmHaM: CymoBoe
BCIIOMOTAaTeIbHOE 3HepreTudeckoe obopynoBaHue, CymoBble KOTEIbHBIE M IAapONPOU3BOAAIINE
ycraHoBkH, CynoBele TypOoMammuHbl, TeruioTeXHHKa ¥ Tewlonepenava, [ wWapaBauyeckue u
ITHEBMaTHYECKHIE CHCTEMBI, T eIIOTeXHUKA

Jlabopatopust CynoBbix | AymutopHast jocka; Komrutekt y4ueOHout MmeOenum; JlaGopaTopubie ycranoBku: 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 onpenesieHusl TEIUIOTHI CTOpaHUs TOIUTHBA, Buckosmmerp thuma BY
3aHATUI (OHrnepa) mia ompeneseHHsl BI3KoCTH TomimBa, [Ipubop MapreHc-lIleHckoro st ompeneneHus
TeMIIepaTyp BCIBILIKM M BOCIUIAMEHEHMs TOIUMBa, KommnpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KBJ/I-I'; Maketsl: PymeBas maymkepHas wmamuHa, Kommoarperar KOAB 63, T'azorypOunHas
ycraHoBKa, CTeHJ BepTONETHOW Tra3oTypOuMHHONM ycraHoBKM MO601-b, PymeBas peeuno-
ITyHXKepHass MamuHa; KoMIUIeKThl y4eOHO-HArmagHbIX mocobuid mo aucumminHam: CyzmoBoe
BCIIOMOTATEIBHOE JHepreTudeckoe odopynoBaHue, CymoBbIe KOTEIBHBIC H ITapOIPOU3BOAAIINE
ycraHoBkr, CynoBele TypOoMamuHbl, TermoTexHHKa ¥ Tervlonepenada, [ wapapinmyeckne u
ITHEBMaTUYECKHIE CHCTEMBI, T eIIOTeXHUKA
YuebHas ayAUTOPHS i | AyoutopHast  gocka; Kommekt yueOHOM Mebenu; JlaGopatopuble ycrtaHoBku: HacocHas
NIPOBEIECHUS 3aHATHH | yCTAHOBKA C LEHTPOOSKHBIM HacocoM, HacocHas ycTaHOBKAa C BHUXPEBBIM CaMOBCACBHIBAFOLIHM

JICKIIMOHHOI'O THUIIa

Hacocom 1,0 BC-0,9M, BeHTmiAmmoHHas ycTaHOBKAa C IBYMsS IICHTPOOEKHBIMH BEHTHIISTOPaMH,
Kanopumerp B-08MA s onpeznencHus TEIUIOThI CropaHus ToIuluBa, Buckosumerp tuna BY
(OHrnepa) mna onpeneneHus: BA3KocTu TomiuBa, [Ipubop MapreHc-lleHckoro anst omnpeneneHust
TeMITepaTyp BCIIBIIIKK ¥ BOCIDIAMEHEHHS TOIUIMBa, KoMmrpeccopHast yCTaHOBKa ¢ KOMIIPECCOPOM
KBA-I'; Maxkersr: PynmeBass miymkepHas Mammua, Kotmoarperar KOAB 63, TNazorypOmuHas
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 MApONPOM3BOJSIINE
ycraHoBkH, CynoBele TypOoMamuHbI, TelmoTexHHKa ¥ Temlonepenada, [wapasBamdeckue u
ITHEBMATUYECKHE CUCTEMBI, T eMI0TeXHUKA




