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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

2.2 | AucuMnJMHbI M NPAKTHKH, A5 KOTOPbIX OCBOEHHUE TAHHOMH TUCHUILINHBI (MO1Y/Is1) HEOOX0AMMO KaK
npeauiecTByIoLee:

2.2.1 | CynoBsle TypOOMAIINHEI

3. KOMIETEHI[UY OBYYAIOIIETOCSl, §OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCHUILIAHBI
(MOJYJIS)

YK-2: Cnocoden YpaBJATh NPOEKTOM Ha BCEX ITANAaX €ro )KM3HCHHOI'0 HUKJIa

YK-2.2: KoHTpomupyeT peau3aluio MPoeKTa, OCYIIECTBIIET MOHUTOPHHT MPOEKTa  0popMIICHHE OTUETHON JOKYMEHTAIIUH 110
MPOEKTY

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

OIIK-2.3: TIpuMeHsIeT METO bl TEOPETHUECKOTO M SKCIIEPUMEHTAIBHOTO UCCIIEIOBAHNUS B MTPOQECCHOHATBHOM esITeTbHOCTH

OIIK-3: Cnioco0eH NpOBOIUTH N3MEPEHUSI U HADJIIOIeHNs], 00padaThIBATh M MPEACTABIATH IKCIIEPUMEHTAJIbHbIE TaHHbIE

OIIK-3.3: O6pabatbiBaeT U MpeACTABIIET IOIYICHHBIC TaHHBIC U OIICHUBACT PE3yIbTaThl H3MEPECHUH

IIK-6: Cnioco6eH ocymecTBISTH MOATOTOBKY, IKCIJIyaTAI[HI0, 00HAPYKEHUE HEHCIIPABHOCTEH M Mepbl, HE00X0IUMbIE IS
npeIoTBpaleHUus MPUINHCHUSA nor;pemermii CJIeIYIOIIUM MEeXaHUu3MaM U CUCTeMaM yIIpaBJICHUS: 1. I''m1aBHBINH JABUIaTe/Ib
U CBSI3AHHBIE C HUM BCIIOMOTraTe/IbHbIe MeXaHu3Mbl; 2. [IapoBoii KoTes U cBA3aHHbIE C HUM BCIIOMOTaTeIbHbIe MeXaHU3MBbI
| mapoBble cucTeMbl; 3. BcnoMorareabHbIe IepBUYHBbIE IBATATE/IH U CBSI3aHHBIE ¢ HUMU cucTeMbl; 4. [[pyrue
BCIIOMOTI'aTeJIbHbIC MEXAHU3MbI, BKJIIOYAA CACTEMbI OXJIAXKIACHUSA, KOHAMIIHOHUPOBAHUA BO31YXAa U BEHTUJIALIMHA

ITK-6.5: ObecriedeHre 0€30MaCHOCTH MPH IKCILTYaTalllH KOTEIBHBIX YCTAHOBOK

ITIK-34: Cnocoden chopMupoBaTh 1eJIM IPOEKTA (IIPOrpaMMbl), pa3padoTaTh 00001eHHbIC BADHAHTBI €€ PellleHHs,
BBINOJHUTH AHAJU3 3THX BAPHAHTOB, IPOTHO3HPOBAHHE NMOCIeCTBHI{, HAX0XKIeHHe KOMIPOMUCCHBIX pelleHn i

ITK-34.1: [InanupyeT ey mpoeKTa, pa3padaThiBacT BAPHAHTHI PEIICHHS, aHAJIM3UPYET U IIPOTHO3HUPYET PE3YAbTaThl CBOMX
perieHui

IK-35: CnocofeH pa3padoTaTh NPOEKThl 00bEKTOB NPO(eCcCHOHATBHOI JesITeJTbHOCTH C Y1eTOM (pU3UKO-TeXHUYECKHX,
MEXaHHKO-TeXHOJOTHYCCKHX, ICTETHYECKHUX, IKOJOTHIECKHX, IPTOHOMHUYCCKHX H IKOHOMHYECKUX TPeOoBaHMii, B TOM
YHCJIe C HCI0JIb30BaHHeM HH(POPMALMOHHBIX TEXHOJIOTHIH

ITK-35.1: OcymiecTBisieT co3naHue 00BEKTOB MPo(eCcCHOHANBHO IEeATETBHOCTH C YYETOM Pa3INYHBIX TPEeOOBaHUN H HOPM C
WCTIOJTb30BaHHEeM HH()POPMAITMOHHBIX TEXHOIOTUH




B pe3yabTaTe ocBOeHHS THCIUTIIHHBI 00yIAIOIHIACS TOJIKEH

3.1 (3HaTh:

3.1.1 | BO3MOKHBIE BApHAHTHI PELIEHHs IOCTABIECHHBIX 3a71a4 C LIENbIO BHINOIHEHUSI MEPONPUSTHUIL [0 BceMy MEPUOAY
YKM3HEHHOTO IIMKJIa KOTEIbHOH YCTaHOBKH;

3.1.2 | OCHOBBI TEOPHH MPOLIECCa TOPCHUS; MAaTEPUANIBHBIN OaaHC Ipolecca FOPEH s, TSINI00OMEH B KOTJIaX U
IaporeHepaTopax;

3.1.3 | Term1000MeH B KOTJIax M aporeHeparopax;

3.1.4 | Bo#gHBIH peXUM U BOJIONIOJITOTOBKY;

3.1.5 | kmaccuduKaluo CyJOBBIX KOTJIOB, HA3HAUCHNUE KOTEIbHBIX U MAapOIIPOU3BOISAIINX YCTAHOBOK;

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

3.2 | Ymern:

3.2.1 | npuMEHHUTH MOTy4YEHHBIE 3HAHUS NPU PEIICHUH KOMITJIEKCHBIX 3a/a4, B COOTBETCTBUU C OCHOBHBIMH BHJIaMHU
po¢eCCHOHATBHON esITeNbHOCTH;

3.2.2 | 1poU3BOAUTH KOHCTPYKTOPCKHUE PACUETHI CYAOBBIX KOTJIOB;

3.2.3 | mpoMU3BOINUTE pacyeT TEIIOBOro OalaHCca M pacXoia TOIUIMBA ITAPOBBIM KOTIIOM;

324 YIIpaBJISATH KOTCIBLHOU yCTaHOBKOﬁ npu pa60Te B HOPMAJIbHBIX YCJIIOBUAX U ITPU BOSHUKHOBCHUHN aBapHﬁHBIX chyaum?I;

325 OCYHICCTBIATH BLI60p QJICMCHTOB KOTCJIbHBIX YCTAHOBOK IJI 3aMCHBI B ITPOLECCE IKCILTyaTalluH CY/10B;

3.2.6 | TOArOTOBUTH COOOIIEHHE IO KOTEIbHBIM YCTaHOBKaM

3.3 | Bragern:

3.3.1 | MeToguKaMu pacyeToB CyJOBBIX KOTEIBHBIX YCTAHOBOK, CIIOCOOHOCTBIO TPAMOTHO C()OPMYIHPOBATH BEIBOJIBI;

3.3.2 | MeTo1aMi KOHCTPYKTOPCKHX PAcUETOB CyJOBBIX KOTJIOB;

3.3.3 | HaBBIKaMH BEIOOPA KOTIIOATPETATOB MO 3aITaHHBIM TPeOOBAHUAM

4. CTPYKTYPA JUCHUILIAHGI (MOAYJIST)

Bun HaumenoBaHue pa3iesioB u TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jlureparypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Paspea 1.
Jlex KorenpHas ycranoBka cynHa. [TaponpomnsBoasimas ycranoBka /JIex/ 4 J1.1 0
Cp Kotenbnas ycranoBka cynna. [TaponpomsBopsimas ycranoBka /Cp/ 4 18 JI2.1J12.2 0
Jlex CxxuraHue )XUAKAX TOIUTHB B CyAOBBIX KoTiax /JIex/ 4 J1.1 0
J1a6 OmnpeneneHne TEIIOTh CrOPaHus TOIIINBA 4 2 JI3.1 0
Onpenenenue TeMnepaTypbl BCIBIIIKH
Tomounsle ycTpoiicTtBa /J1ab/
Cp Coxuranue )HIKUX TOTUTHB B CYIOBBIX KoTiax /Cp/ 4 18 JI2.1J12.2 0
Jlex TermnooOMmen B koTnax /JIex/ 4 2 J1.1 0
JIab OmnpeneneHue pa3MepoB TOMKU U IUAMETPOB KOJIEKTOPOB, TOCTPOCHUE 4 4 JI3.2 0
KOMITOHOBOYHOTO 4epTe)ka TOIKU
IocTpoeHne KOMIIOHOBOYHOTO YepTexKa KOHBEKTUBHOTO IydKa U
COMYTCTBYIOIINE PACUCTHI
/J1ab/
Cp Temnoobmen B kotiax /Cp/ 4 18 JI2.1J12.2 0
Jlex BoaHblii pexxuM U BOAONOATroToBKa /JIek/ 4 2 JI1.1 0
Cp Boanslii pexxum 1 Bogonoaroroska /Cp/ 4 18 J12.1 J12.2 0
Jlex T"a3oauHaMuyUecKue mporecchl B kotaax. Hupkymsiust /Jlex/ 4 2 JIT.1 0
Cp l'azomuHammyeckue mpouecchl B kotinax. Hupkymsms /Cp/ 4 18 JI2.1J12.2 0
Jlex KoncTpykimu napoBbIX ¥ BOJOTPEHHBIX KOTJIOB U HX 3JIEMEHTOB. 4 0 JI1.1 0
Dkcrutyaraiys KoTioB /JIex/
Cp Koncrpykuuu napoBbIx ¥ BOLOTPEHHBIX KOTJIOB U UX 3JIEMEHTOB. 4 18 JI2.1J12.2 0
Okcmryaranus kotios /Cp/
HKP Texymmuit korTposs /MKP/ 4 4 0

5. COJAEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen 1 KorenbHast yctanoBka cygHa. IlaponpousBosinas ycTaHOBKa
Tema 1.1 Ha3sHadeHune KOTeNbHOM ycTaHOBKY, obmue cBeaeHus. Kiaccudukarms i xapakTepUCTHKH KOTIOB
Hcropuueckue cBeIeHUs 10 MPOMBIIIIIEHHOMY UCIIOIB30BaHUIO SHEPTUH Mapa. Y CTPOUCTBO U MPHUHIIMI JeHCTBUSA




HWIMHAPHYECKOTO Ta30TPYOHOr0 000pOTHOTO (IIOTIAHACKOT0) KoTia. O01Ie CBeIeHNUs 0 BCIIOMOTaTeNbHBIX KOTEIbHBIX
YCTaHOBKaX, CyJOBbIC OTPEOUTENH Tapa 1 ropsiueii BOJbI. YTIPOIIeHHAS IPUHIMITHATIBHAS cXeMa BoJorpeiiHoit KY.
Kaccnguxanus mapoBsIX KOTIOB 10 Ha3HAYEHHIO, HCTOYHHUKY TEIDIOTHI, TIIaBHOMY KOHCTPYKTHBHOMY ITPHU3HAKY, ABI)KECHHIO BOJBI
U TapoBOIHOM cMecu. OCHOBHBIC XapAKTEPHUCTUKH MAPOBBIX U BOJOTPEHHBIX KOTIIOB.

Tema 1.2 YCTpOHCTBO M MPUHIMI ACUCTBHSI BOXOTPYOHOTO TAPOBOr0 KOTJIA U YCTAHOBKH

PaccmoTpeHne cxeMbl BOIOTPYOHOTO MTapOBOTo KOTIIA, TPOU3BOIAIIETO EPETPETHIA ap ¢ SKOHOMAaH3pOM H
BO3J[yXOITOJIOTPEBATEIEM COBMECTHO C OOCITYKHBAIOIIMMHE €T0 CHCTeMaMH. PaccMoTperne GpyHKITHOHAIEHOH CXeMBI KOTSIIbHOM
YCTaHOBKHM C aBTOHOMHBIM KOTJIOM JIJIsI TETNIOCHAOKEHHS ¥ YTUIIM3aLMOHHBIM KOTJIOM JUTS DJIEKTPOCHA0KEHHS ¢ OCHOBHBIMU
MapOBBIMH U BOJISHBIMU TPYOOIIPOBOIAMH.

Temal.3 ITaponpousBosIrie yCTAaHOBKH

[IpuHIMD NeHCTBUS HCHAPUTEIBHBIX YCTAHOBOK («TPSI3HBIX» KOHACHCATOB M BOZOOIPECHUTENEHBIX). Y CTPOUCTBO arperara
YTHIM3aLHOHHOM BOJIOONPECHUTEIBHON YCTAHOBKH, OCOOCHHOCTH IKCIUTyaTallii YCTAHOBKH.

Paznmen 2 Cxuranue >KUAKNX TOTUINB B CyAOBBIX KOTJIAX

Tema 2.1 XapakTepUCTUKHU KUIKUX TOILIHB

DeMeHTapHbIN COCTaB TOILIMBA IO pabouei 1 roproyeil Macce. Beicinast 1 HU3MIAS TEIUIOTa CrOPAHUS TOINIMBA U METOBI UX
orpezneeHus. BUIBI KOTETBHBIX TOIUINB. XapaKTEPUCTHUKH KHUIKIX TOIUTHB (BI3KOCTh, INIOTHOCTH, TEMIIEpaTypa 3acTHIBaHN,
TemIepaTypa Benblmkn). [ToHsTHS, IpHOOPH! M METOIBI onpeaencHus. [1oorpeB TSHKEeIoro TOIIINBA CYIOBOH KOTEIBHOM
YCTaHOBKHU.

Tewma 2.2 MatepuanbHblii 6anaHc npoiecca ropeHus

Peaxkuimyt ropeHMs TOPIOYHX 3JIEMEHTOB TOIUTHBA. TeopeTHuecKoe 1 ISHCTBUTENHFHOE KOJMYECTBO BO3/TyXa, HEOOXOAUMOE IS
cxuranus Tormmsa. Onpenenenue ko3 dunrenTa n30bITKa BO3AyXa ¢ UCIIOJIb30BaHUEM ra30aHanu3aTopos. O6bEM NpOIyKTOB
cropanus. JluarpaMma «3HTalbIUA NPOAYKTOB CTOPAaHHs — TEMIIEpaTypay.

Tewma 2.3 Tomo4HbIe YCTPOMCTBA U TPOIECCHI

IIponecc akTuBanuu U €ro pe3ynpTaTbl. Cxema UK LEeNHONW pa3BEeTBICHHON peakMy ropeHus Boaopoa. [lonarue TonouHoro
ycTpoiicTBa. ArperaTupoBaHHbIE TOMOYHbIE ycTporcTBa. Kiaccudukanus gpopecynok. Konerpykuuu gpopecynok. Opranuzanust
TOIMOYHOTO MpoLecca.

Tema 2.4 TerutoBoii 6anaHc KOTIa

YpaBHEHHE TEIUIOBOro OanaHca B aOCOTIOTHOM M OTHOCHTENbHOM BHJE. [lonBeneHHas TemnoTa. [ToTepu TEMmIOTH ¢ YXOISIIMU
ra3aMy, OT XUMUYECKON HEMOIHOTHI CTOPaHMs M B OKPYXKAIOIIYI0 CPEy U X 3aBUCUMOCTb OT Harpy3ku. Onpeaenenue KIT/
MIapoBOTO M BOZOTpeitHOT0 KOTiI0B. OnperneneHue ko3¢ GHINeHTa HCTIOIH30BaHNS TEIIOTH BEITYCKHBIX Ta30B B YTHIM3AMOHHBIX
KOTJAaX.

Paznen 3 TemmooOMeH B KOTIax

Tema 3.1 OCHOBHBIE IOHATHSA O TIPOIeccax TEII00OMeHa B KoTie. TermrooOMeH B Tonke

JlyueBocIIpHUMAIOIIE 1 KOHBEKTUBHBIC TOBEPXHOCTH HarpeBa. CyMMapHas TeIIoTa, MOTydeHHas BOZOH 4epe3 3TH MOBEPXHOCTH.
OcabieHue qy4a Ca)XUCTHIMU YaCTULIAMH M TPEXaTOMHBIMU ra3ami. [ToHsTHE ToNIMHbI H3tydaromero cios. Temiosoe
HaIpsDKEHHE TONOYHOTO 00BeMa M pa3Mepsl TONKHU. TerioBast MOITHOCTE JTy9eBOCTIPHHUMAIOIINX IIOBEPXHOCTEH. DHTANBIHS B
annabatHoH Tonke. OnpeneneHne 6e3pa3zMepHON TeMIepaTyphl Ha BBIXOJIC U3 TONKH. [IOHATHE CTEIeHH YKPaHUPOBAHUS TOIIKH.
Tema 3.2 TenmooOMeH B Imydke mapooOpasyromux Tpyo

Omnpenenenune yncna Tpy6 B psaay. XKusoe ceueHue Juis mpoxoa ra3o. CpeaHss CKOpOCTb Ia30B B Mydke. TernnoBas MOIIHOCTh
KOHBEKTHUBHBIX ITIOBEPXHOCTEH. DHTaNbIIN Ia30B HA BBIXOJE U3 IIyukKa. [IoBEpXHOCTh HarpeBa NPUTOIOYHOrO Iydka. Yucio psios
TpyO. I'paduku 3aBHCUMOCTH XapaKTEPUCTUK BOAOTPYOHOTO BCIIOMOTATEIFHOTO KOTIA OT HATPY3KH.

Tema 3.3 Tennonepenaya B MOBEPXHOCTSX HarpeBa YTUIIN3ALMOHHBIX KOTIIOB

Pacuernslif pexxuM. OCOOCHHOCTH TEIUIOBOTO PacyueTa YTHIIN3AIMOHHBIX KOTJIOB CHCTEM OOBIYHOM yTHIIH3AIIIH.

Paznen 4 BogHblil pexuM U BOJIOTIOATOTOBKA

Tema 4.1 Ioka3zarenu kadecTsa BoJbl. JJokoTiioBas 06paboTka

OCHOBHBIE HOHBI CONH B BoZie. JKeCTKOCTh 1 cosleHOCTh BoAbL. 1llenmounoe, docdarHoe n HUTpaTHOE gHcio. TpeboBaHus K
nuTaTeNbHoN Boge. OuncTka oT HeTenpoaykToB. CHIKEHHE OOIIeH KEeCTKOCTH. XUMHUUECKas U TepMHUUECKasl ieadpanusl.
YcrpoiicTBo neasparopa.

Tema 4.2 Haxwurre- u nmamoo0pazoBanue. BoaHsrit pexM

CrabopacTBOpHMBIE COCMHEHHUS B KOTIIOBOH BOJE M WX BBINIAJCHNE B BUJEC HAKHUITH WX IJIaMa. BBOIMMbIE XUMHYIECKHE PEareHTHI.
®DochaTHO-HUTPATHBIN pesKUM 00pabOTKU. BepXHss U HUKHASA NPOLyBKa.

Tema 4.3 3arpsisHeHHe Napa U METO/bI TIOJy4E€HHs YUCTOTO Mapa

Harpy3ska 3epkana ucnapeHus. MexaHu3M yHOCA ITapoM BIIard. 3aBUCHMOCTb BIIQXKHOCTH TTapa OT BBICOTHI IIAPOBOTO MTPOCTPAHCTBA
U Harpy3K# KOTiIa. BHyTpHKOIIEKTOPHbIE ceMapanioHHbIe YCTPOHCTBRA.

Paznen 5 T'azogunamuydeckue npouecchl B KoTinax. Lupkynsanus

Tema 5.1 'a3oaMHaAMUUECKHE IPOLIECCH] B KOTIIAX

ComnpoTuBIeHHE BO3AYIIHO-Ta30BOT0 TPAKTa U CAMOTSATa. XapaKTePUCTUKA BO3AYIIHO- Fa30BOro TpakTa. PacueTHsle mapaMeTpsl
BEHTUJIATOpA. PerynupoBanue nmogauu Bo3ryxa.

Tema 5.2 [Ipouecc ectecTBEHHOM HUPKYISAINH B KOTJIAX

OCHOBBI TEOPHH €CTECTBCHHON NUPKyIInuH. HagexKHOCTh eCTeCTBEHHOM ITUPKYIISAINN.

Paznen 6 Konctpykiuy napoBbIX U BOXOTPEHHBIXKOTIIOB U UX 3JIEMEHTOB. DKCIUlyaTallys KOTIOB
Tema 6.1 BomoTpyOHBIE CyOBBIC KOTIIOM
I'maBHBIE KOTIIBI C MapoNeperpeBaTeNieM, pacoI0KeHHBIM MeX/Ty KOHBEKTHBHBIMH ITyYKaMH U 32 KOHBEKTUBHBIM ITyUKOM, a TakXkKe




I'TIK ¢ monHOCTBIO PKpaHUPOBAHHOM TONKOH. BeromoraTenbsHbIe KOTIIB 0€3 XBOCTOBBIX M C XBOCTOBBIMH ITOBEPXHOCTSIMU HATPEBa,
0e3 mapormeperpeBarelis U ¢ naponeperpeBareieM.

Tema 6.2 OrHeTpyOHBIC 1 OTHETPYOHO-BOIOTPYOHBIE CYIOBBIE KOTIIBI

OrHeTpyOHBIH TOPH30HTAIBHEIH 00OPOTHEIIN U BEpTUKAIBHBIE KOTIEL. OrHETpyOHO-BOZOTPYOHBIE KOTIIEI C Pa3IHIHBIM
UCTIOTHEHHEM ITy4KOB.

Tema 6.3 YTunuzanuoHHsle 1 KOMOMHUPOBAHHBIE CY0BBIE KOTIBI

Y THIM3aIOHHBIE KOTIIBI C €CTECTBCHHON UPKYISIHCH. Y THIM3AI[OHHBIE BOXOTPYOHbIE KOTIIBI OOBIYHOHN YTIIIH3AIUH C
OPUHYIUTENBHOM HUPKYIAMell ¢ nunnHIpudecKoit popMoil Koxkyxa 1 MOAKIIOUCHHE K HUM cellapaTropa mapa. Y CTpoHCTBO
cenaparopos napa. Kotiisl ¢ rimy6okoit yrunusanueit terutorsl. [IpuHinnuanbsHas cxeMa n oOIui BUL KOTIA [IMINHIPHIECKOI
KOMITOHOBKH € TIaponeperpesareneM. KoMOMHNpOBaHHEIE BEPTHKAIBHBIN OTHETPYOHBIH W OTHETPYOHO-BOIOTPYOHBIH KOTIBL. KoTten
UHCHHEPATOP.

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

ABTOHOMHBI BOJOTPEHHBIH Ta30TPYOHBINH 000OPOTHBIH KOTEN. Y THIIN3aLOHHbBIC BOJOTPEHHBIE ra30TpyOHBIE KOTJIBI C BHEILIHUM H
BHYTPEHHHM 00OBOJHBIM KaHaToM. COCTaB M IPHHIUII PabOTHI BOJOTPEHHOIT KOTeNbHOH ycTaHOBKH. OTieHKa 1 0071acTh
IPUMEHEHUS. OPraHUYECKOr0 TEIUIOHOCUTENS. TepMOMacIsiHHbII aBTOHOMHBIN KOTEI.

Tema 6.5 KorenbHas apmatypa. MaTtepuansl KOTI0B. DKCILTyaTallks KOTJIOB

Hasnadenne 1 ycTpoHCTBO CTOMOPHOTO KJIaNaHa, BOJOYKa3aTels, MUTaTeIbHOrO KJIanaHa, ITTaBHOTO W MMITYJILCHOTO
IpeOXPaHUTEIBHBIX KIIaaHoB. Pacrionoxkenne apMaTypsl mapoBoro Komia. TpeGoBaHMS K CTalIsIM, HCIOIb3yeMBIM B KOTJIAX, U
npuMeHsieMble ctani. OTHeymOpHbIe U TEIUIOU30IISIMOHHBIC MATEPUAIIBL.

IMTocnenoBaTenbHOCTH ONEpaLMii IPH MOATOTOBKE CYAOBBIX MAPOBBIX KOTJIOB K JeHCTBUIO. BBOJ B A€HCTBUE U TEXHHUKA
6€301acHOCTH IIPH PACcTOIKE W TOABEeMe Tapa. TexHnka 00CTy)KHBaHNS MTAPOBBIX KOTJIOB B IEHCTBUI: KOHTPOJIHPYEMBIE
HapaMeTphl, Mo iepKaHIe YPOBHS BOJBI B KOTJIE, KOHTPOJIb pabOTHI MUTATENFHOM U TOILIMBHOM CHCTEM, IPyrHe OIEpalliH.
TexHuKa BBIBOJ| KOTJIA U3 ICUCTBHS IIPY HOPMAIIBHBIX PEXXHMax pabOThl, KMOKPOE» U «CyX0e» XpaHCHUE. ABapHIHbIC PEKUMBI
paboTHI. YIIyCK BOABL: IPU3HAKH, NEHCTBHE 0OCITY)KUBAIOIIET0 ITepcoHaa. [IpHIrHEI T0)KapoB B ra30X0/1aX aBTOHOMHBIX H
YTHIIM3aHOHHBIX KOTJIOB M ACHCTBUS IPH UX BOSHUKHOBEHUH. OCOOCHHOCTH 00CITy)XHBaHNS YTHIH3AIMOHHBIX KOTJIOB. TeXHHUKa
6€30MMacHOCTH MPHU 3KCILTyaTaIl[MK KOTJIOB.

CTpyKTypa KypcoBO# pabOThI

HaumenoBanue pazzuena O0BéM

rpadugeckas 9acTb  TEKCTOBasl 9acTh
1 Pacu€r XapaKTepUCTUK TOILIABA - 1 — 2 crpanuns! gopmara A4
2 MarepuaibHblii 6anaHc mpouecca TopeHus 1 Kr Tomimsa - 2 — 3 crpanuusl popmata A4
3 DHTanbnusl 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 OmnpeneneHre OCHOBHBIX DJIEMEHTOB TOTKH - 2 — 3 crpanuipl Gopmata A4
7 IlocTpoeHne KOMIIOHOBOYHOI'O YEPTEKa TONKU JIucr popmara A 3
8 Pacuér TemooOMeHa B TOIIKE - 4 — 6 crpanun dopmara A4
9 Pacuér TeruiooOMeHa B My4Ke MapooOpas3youmx Tpyo - 5 — 7 ctpanun gopmara A4
10 BrinonHeHue yepTeka oOUIero BUaa KOTa. Jluct dpopmara Al
Bcero 1 nucra ¢opmara Al 19 — 27 ctpanun ¢opmata A4

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

OTt4eTsl Mo J1abopaTOpHBIM paboTam
Bormpocs! k 3x3amMeHy

6.2. Tembl NHCBMEHHBIX PadoT

KypcoBas pabora o Teme "TermioBoii pacder BOZOTPYOHOTO BCIIOMOTATEILHOTO MApOBOr0O KOTa'

6.3. KonTpoabHble BONIPOCHI U 3aJaHUS

. CynoBsie motpedurenu mnapa

. Kimaccnguxaryst mapoBBIX KOTIIOB

. XapaKTEepUCTUKH KOTIIOB

. Torumuo CIIK. Tpe6oanus k Torusy CITK

. Toruo CIIK. CocraB TomnuBa. Maccsl TOIIIMBa

. OcHOBBI TeopHuH TOpeHns ToIMBa. CKOPOCTh TOPEHHUS U (PAKTOPHI €€ OTPE IeIIAIONIIEe
. MarepuaibHblii 6ajaHc npolecca rOpeHus. DHTANBIUS POAYKTOB CTOPAHUs TOILUIMBA
. IIpu3Haky KaueCTBEHHOTO TOPEHUs! TOIIIMBA

. OCHOBHBIE TTOJI0’KEHHSI TEOPHUH TOTIOYHBIX IporieccoB. Tpebosanms k Tornkam CIIK
10. TenmoBoit 6ananc CIIK

11. YpaBHeHue TemaoBoro 6anaHca
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12. TertoBbIe MOTEPU U CIIOCOOBI MX YMECHBIICHHS

13. KIIJI xotia

14. ®opcynku CIIK

15. Koaddumment nonesnoro neiicteus CIIK mo npsmMoMy u 00paTHOMY TETIIIOBOMY OanaHCY

16. IIpuHun paboThl OTHETPYOHBIX KOTIOB

17. BonoTpyOHbIE CynoBbI€ ITapOBBIE KOTIIBI, 00JIaCTh IPUMEHEHHS, JOCTOMHCTBA U OCOOCHHOCTH
KOMITOHOBKH

18. Metoauka pacuera Terooomena B Tonke CITK

19. KoaurueHT 3arpsi3HeHus TOBEPXHOCTEH

20. CyznoBble TapoBBIe KOTIIBI C IPHHYAUTEIBHON IUPKYIsIIue. OcO0eHHOCTH KOHCTPYKITNH M 00J1acTh
HIPUMEHECHUS

21. HagexHocTs ectecTBeHHON upkyssiun CITK

22. OCHOBHBIE ypaBHEHHS JIJIsl pacyeTa KOHBEKTUBHOTrO Teriooomena B CITK

23. OCHOBBI TEOPUHU TOPEHUS

24. «lllaxTHBIe» CyIOBBIE TapOBbIe KOTIBL. OCOOCHHOCTH KOHCTPYKIIUI

25. Asponunamuueckuii pacuer CITK

26. Conpotusnenue cetu. Cmotsra CIIK n VIIK

27. Cnoco0bl peryanpoBaHus oJadH BO3IyXa

28. OCHOBBI TEOPUH €CTECTBEHHON NUPKYIALUHN. KpuTepun HaeKHOCTU €CTECTBEHHOI UPKYIAUN
29. Ouenka HanexxHocTy nupkyasuun CIIK. IIpuunHel, BEI3bIBAIOLINE 3aCTON U ONPOKUABIBAHNE LIUPKYIALUT
30. OcHOBBI TEOPHHU ECTECTBEHHON LUPKY/siuu. [IpenenbHas KpaTHOCTh HUPKY/ISILIUU

31. YTunu3anuoHHbIe KOTIIBI ¢ IPUHYAUTENBHON NUPKYIAIUEH, UX XapaKTEePUCTHKH U 00JIaCTh IPUMCHEHHS
32. Onopsl CyA0BBIX ApOBBIX KOTIOB. KoHCTpyKIMs U pabota

33. OCHOBHBIC MTOJIOKEHUS TEOPHH €CTECTBEHHOH IUPKYmsin. KpatHocTs nmupkyssnun. CKopocTs
LUPKYJSIMY. JIBUOKyIMI HAop U MOJIE3HBIN HAIOP LIUPKYISALUI

34. KoMOuHHpOBaHHBIE KOTIIbI

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

36. Odmyposka CIIK. Yxox 3a KUpITIIHOH KIaKoi

37. KonsextusHsIi Teruioodmer B CIIK

38. JIyuuctsiii Temooomen B CITK

39. Pacuer Ha mpouynocTs 3nemeHToB CITK

40. Matepuaiiel, IpUMEHsIEMbIE B KOTJIOCTPOSHUU. MeTaul OBEPXHOCTEH HArpeBa, KOJLIEKTOPOB U apMaTyphl

6.4. Mertoaudeckue MaTepuaJibl, Onpeae/sonue npoueaypbl OeHUBaHUuA

[Tpu 3ammre 1a60paTOPHBIX PabOT OOyUaromeMyCst 3aaeTcs TPH BOIIPoca 1o TeMe paboTsl. B cirydae oTBeTa Ha MOCTaBICHHBIC
BOIPOCHI paboTa cuuTaeTcs 3auuiieHHoi. [Ipn oTBeTe Ha ABa BOIpoca ¥ MOJIHOM OTCYTCTBHH OTBETa HA TPETH, MM HEIIOJTHOM
OTBETe, Ha BCE TPH BOIIpoca JadbopaTopHas paboTa CUMTAETCs HE 3all[MIICHHON.

MertoauKa OLEHKH KypCOBO pabOoTHI

O1eHKa «OTIMYHO» CTaBUTCS 00yd4aeMoMy, KOTOPBIH B CPOK, B IOJTHOM 00bEME B COOTBETCTBUH C 33/IaHUEM BBITIOJIHHUI KYPCOBYIO
paboty. Ilpu 3ammTe 1 HaNMCaHUH PAOOTHI CTYACHT MIPOIEMOHCTPHPOBAN HABBIKU M YMEHHS, (OPMHIPYEMBIE B PE3yIbTaTe OCBOCHUS
koMreTeHnuu. Tema, 3asBIeHHas B pabOTe pacKphITa MOJTHOCTHIO, BCE BBIBOJBI CTYICHTA TOATBEPKICHBI MaTepruaIaMu
uccien0BaHus U pacyetaMy. OTUEeT HOATOTOBIIEH B COOTBETCTBHHU C MIPEABSIBISEMbIMU TPEOOBAaHUSMU. B X0z€ 3alUThl CTyIEHT
JEMOHCTPHPYET HEOOXOANMBIH YPOBEHb CHOPMUPOBAHHOCTH BCEX IPEAYCMOTPEHHBIX 3TallOB KOMIIETCHIIHH, €T YETKHE OTBETHI
Ha MOCTABJICHHBIE BOIPOCHI, CBOOOHO BIIa/IeeT OHATHIHBIM aIllIapaToM.

O1eHKa «XOPOILIOY» CTABUTHCSA 00ydaeMOMYy, KOTOPBIH BBITIOJIHHUI KypCOBYIO paboTy (IIPOEKT), HO ¢ HE3HAUUTEIbHBIMH 3aMEUaHUSIMU
(omuckw, rpaMMaTH4eCcKHe OMIMOKHU U T.11.). Tema paboThl pacKpbITa, HO BBIBOJBI HOCAT ITOBEPXHOCTHBIN XapakTep, IPaKTHIECKUE
MaTtepraisl 00padoTaHBI He TTOJTHOCTEI0. B X0/ 3anmThl 1eMOHCTpUpYeT ChopMHUPOBaHHBIE HA JOCTATOYHOM YPOBHE 3HAHUS,
YMCHHS M HaBBIKH, YKa3aHHEIX B paboTe, He MOTHOCTHIO PACKPHLI 3aSBICHHYIO TEMY, C/IeJIal IIOBEPXHOCTHBIC BBIBOBI IIPOTPAMME
9TAIOB OCBOCHUS KOMIIETEHINH, JOMYCKAaeT HEIPUHIMIHAIbHbIE HETOUHOCTH IIPH OTBETAX Ha BOMPOCHL.

O1eHKa «yIOBICTBOPUTEILHO» CTABUTCS 00y4aeMOMY, KOTOPBIH JOITYCTHII MPOCUETHI M OMHUOKH, c1a00 IPOAEMOHCTPUPOBAI
AHAJUTHYECKNE CIOCOOHOCTH M HAaBBIKM PA0OTHI ¢ TEOPETUUSCKUMH NCTOYHUKAMH. [IpH 3aImuTe 1eMOHCTPUPYeT He A0 KOHIA
c(OpMUpPOBaHHBIE 3TANbl KOMIETEHIUH U 3HAHHS TOJIBKO OCHOBHOTO MaTepuaa, J0IMycKaeT OMHUOKY MPUHIMITHATBHOTO XapakTepa
IpU OTBETAX HA BOTIPOCHI.

OreHKa «HEYTOBIETBOPUTEIHLHO» CTABUTCS 00ydaeMOMY, KOTOPHIIT He BHIITOIHIII KYPCOBYIO Pa0OTY, JINOO BEIIOIHHUI C TPYOBIMH
HapYIICHUSIMH TPeOOBaHMI, HE PACKPBLI 3asBJICHHYIO TeMY, HE BBITIOJIHIII IPAKTHIECKOH 9acTH paboTHL

MeTonuKa OLIEHKH 3K3aMeHa

OK3aMeH 10 TUCIUILIHHE COJCPKUT BOIPOCH HANIPABICHHBIE HA OIIEHKY 3HAHUH, YMEHII W HaBBIKOB, XapaKTEPHU3YIOIINX 3TaIlbl
(hopMupOBaHHs KOMIETEHINH. DK3aMEHAIIMOHHBII OUIIET COJep KUT YeThIPE BOIIPOCA, OXBAaTHIBAIOIINX OCHOBHBIEC OHSITHS,
U3y4aeMble B AUCLUILINHE.

OK3aMeH IPOBOIUTCS B THCHMEHHOM BHUJIE.

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

2 (HeyZ1OBJIETBOPUTENHHO) - BHICTABISIETCS] 00yUaroIIEeMyCsl, €CIIM XOTsl Obl OHO U3 3aJaHUI HE BBIIIOJIHEHO WM BBIIIOJIHEHO HE B
HIOJIHOM 00BEME W/MIIN OJIMH I HECKOJIBKO OTBETOB MMEIOT OIIMOKY B COJEPXKAHUU W/UIIN BBIBOJAX, KOTOPbIE IIPUBEIH K
3HAYUTEIBHOMY HCKa)KEHUIO HTOTOBOTO pe3yibTaTa3 (YIOBIECTBOPUTENHHO) — BBICTABILSIETCA 00yJaIONIEMYCs, €CIIH BCE 3aIaHUs
BBITIOJIHEHBI B COOTBETCTBUH C TPEOOBAHUSIMU SK3aMEHAIIMOHHOTO OHMIeTa, B IOTHOM 00beMe, OHAKO OAMH I HECKOIBKO
OTBETOB UMEIOT OIIMOKH B COAEPAaHUU W/UIN BBIBOJAX, KOTOPBIE ITOBJIEK/IN HE3HAUYUTEILHOE HCKaXXEHHE NTOTOBOT'O PE3yIIbTata.




4 (xopoI110) — BBICTaBISAETCS 00YJaAIOIIEMYCsl, €CIIH BCE 3a1aHHs BBITIOJIHEHBI B COOTBETCTBHHU C TPEOOBaHUAMH YK3aMEHAIIMOHHOTO
Ousiera, B OJIHOM 00bEMeE, OJIHAKO OJIMH MJIM HECKOJIBKO OTBETOB MMEIOT OIIMOKY B COJEPKAHUU W/UIIM BBIBOJAX, HE BIUSIOLINE
(nmm ca®o BIUSIONTNE) HAa HTOTOBBIA Pe3yIIbTAT.

5 (oTIMYHO) — BBICTABIAETCS 00YJAIOIIEMYCS, €CIIH BCE 3a1aHHS BBITIOJIHEHBI B COOTBETCTBHH C TPEOOBaHUAMH YK3aMEHAOHHOTO
ouiera, B MOJHOM 00BbeMe U 63 OImHOOoK.

B ciydasix, eciM CTyIEHT AaeT He MOJIHbIC W/WIIN HEe Pa3BEpPHYTHIE OTBETHI HA BOIIPOCH! OMIIETa HIIM JKE€ OTBETHI COAEPKAT
OIIMOOYHBIE CBEICHHS M BHIBOIBI, IIPETIOIaBATEIh BITPABE 331aBaTh JOTIOJHUTEIHHBIC BOIPOCH], HAIPaBICHHBIC HA yTOYHCHNE
YPOBHSI 3HaHHI, yMEHUI 1 HaBBIKOB CTYJEHTA B paMKaX OCBOEHUS KOMIIETEHLIUH MO JaHHON AUCLUIUIMHE.

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




