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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | HaTp HeOOXOAMMBIEC 3HAHUS 110 YCTPOICTBY, HA3HAUCHHUIO, TPUHINILY JCHCTBUS U 3KCILUTyaTAaI[MOHHBIM [TOKA3aTeIISIM
CYZIOBBIX NMAPOBBIX U BOAOTPEIHBIX KOTIOB, MpolLieccaM FOpeHHs U TEMIO0OMeHa B KOTIaX, BOJHOMY PEXKUMY U
BOJIONOATOTOBKE, Fa30JMHAMHYECKUM IIPOLIECCaM U IMPKYJSLUH B KOTJIaX.3a1a4a JUCLHUIIMHBI — 1aTh CTYACHTY HaBBIKH
TEIIOBOTO pacyeTa KOTJIOB.

2. MECTO JMCIIMIVIMHBI B CTPYKTYPE OOII

uxn (pazoen) OOIT: b1.0

2.1 | TpeboBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4aIOLIerocs:

2.1.1 HByXTOHJ'II/IBHBIC " TpaAULIMOHHBIC IBUI'aTCIbHBIC YCTAHOBKH CY/10B

2.2 | [ucuMnJIMHbI M NPAKTUKH, 1JI51 KOTOPBIX OCBOEHHUE JAHHOIH JUCHUILINHBI (MO1Y/Is1) HEO0OX0ANMO KaK
npeamecTByouiee:

2.2.1 | CynoBsle TypOOMAIINHEI

3. KOMIIETEHLIMHA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3VJIBTATE OCBOEHHS AUCLIATLIAHBI
(MOYJIS)

YK-2: Cnioco0eH ynpaBJ/siTh MPOEKTOM HA BCEX ITANAX €r0 ;KU3HEHHOT0 IHKJIA

YK-2.2: KoHTponupyeT pealn3anuio IpoeKTa, OCYIIeCTBIsIET MOHUTOPHHT IIPOEKTa U 0(hOPMIICHHE OTICTHOH JOKYMEHTAIHH 110
HPOEKTY

OIIK-2: Cnioco0eH NpUMEHATH €CTeCTBEHHOHAYYHbIE U 00lIleHHKeHEPHbIe 3HAHUS, aHAJTUTHYECKHE MEeTO/bI B
npogeccHOHAIBLHOMU AeATeTbHOCTH

OIIK-2.3: TIpuMeHseT METO/IbI TEOPETUUECKOTO U IKCIIEPUMEHTABHOTO UCCIEA0BAHNUS B IPOGHECCHOHATBHON e TENbHOCTH

OIIK-3: CniocoGeH NpoBOAMTH U3MepeHUs U Ha0/1100eHusl, 00padaThIBATL H NPEICTABJIATH IKCIIEPHMEHTAJIbHbIE IaHHbIE

OIIK-3.3: OGpabaTbiBaeT U NPEACTABISAET MOJyISHHBIE TaHHBIE U OLIEHUBAET PE3YNbTaThl H3MEPEHUIN

IIK-6: Cnnoco6eH ocymiecTBAATH NOATOTOBKY, IKCIJIyaTallUI0, 00HApY:KeHUEe HEUCTIPABHOCTEH U Mepbl, He00X0AUMbIe 1S
npeA0TBPallleHUs] MPUYUHEHHs MOBPEKIEHUH cJIeIyIOIMM MeXaHU3MaM M cucTeMaM ynpasJieHusi: 1. ['JiaBHblii ABUraTe b
H CBSI3aHHBIE ¢ HIM BCIIOMOTaTeJIbHbIe MeXaHU3MBI; 2. [lapoBoii KoTes1 H CBSI3aHHBIE ¢ HIM BCIIOMOTaTeJIbHbIE MeXaHA3MBI
H MapoBbI¢ CUCTEMBI; 3. BcnomorarejabHbIe NEPBUYHBIC IBUTATE/IN U CBA3AHHbBIC C HUMUW CUCTEMBbI; 4. leyrne
BCIIOMOraTe/JIbHbI€ MEXaHU3MbI, BKJIIOYAafA CUCTEMbI OXJIAXK/ICHUA, KOHAMIIHOHUPOBAHUA BO31YXa U BEHTUJIALIMHA

ITK-6.5: ObecnieueHne 6€30MaCHOCTH MPH SKCIUTyaTallnH KOTEIBHBIX YCTAHOBOK

IIK-34: Cnocoben copMupoBaTh 1eJIM NPoeKTa (IPOorpaMmbl), pa3padoTaTs 00001eHHbIe BADHAHTHI ee pellleHusl,
BBINOJTHATH AHAJIM3 3THX BAPHAHTOB, NPOTHO3NPOBAHNE MOCJIeCTBUI, HAX0KIeHNe KOMIIPOMHUCCHBIX pPelleHHii

[1K-34.1: [lmanupyet menu nNpoexTa, paspabaTbIBacT BApHAHTHI PELICHHS, aHATU3UPYET U IPOTHO3UPYET Pe3yIbTaThl CBOUX
pertieHui

IIK-35: Cnocoben pa3padoTaTh NPOEKThbl 00bEKTOB NPO(EeCCHOHATBHO JeATeJTbHOCTH C y1eTOM (PH3NKO-TeXHUYECKHX,
MEXaHHKO-TEXHOJOTHYCCKHX, ICTETHYECKHUX, IKOJOTHIECKHX, IPTOHOMHUYCCKHX H IKOHOMHYECKUX TPeOOBaHMIi, B TOM
YHCJIe C UCI0JIb30BaHHeM HH(POPMALUOHHBIX TEXHOJIOTHIH

ITK-35.1: OcymecTBisieT co3nanue 00beKTOB MPO(ECCHOHATBHOMN EATETHPHOCTH C YIETOM PAa3InIHBIX TPEOOBAHUH K HOPM C
WCTIOJIb30BaHHEM MH()OPMAIIMOHHBIX TEXHOIOTUI




B pe3yabTaTe 0CBOCHUS JUCHUIIIMHBI oﬁyqalomuﬁca JOJIZKCH

3.1 |3uaTs:
3.1.1 | BO3MOKHBIC BApUAHTHI PEIICHUS TIOCTABJICHHBIX 32124 C IIebIO BBITIOTHEHHSI MEPOTIPUATHI TI0 BCEMY TIEPHOY
YKU3HEHHOTO IIUKJIa KOTEIHHOHN YCTAaHOBKH;
3.1.2 | OCHOBHI TEOpHH TpOIIecca TOPESHNUS; MaTepPUANBHBIN OaaHC Ipoliecca TOPEHUs, TETT0O0OMEH B KOTIIaX U
naporeHepaTopax;
3.1.3 | TerrooOMeH B KOTJIaX M aporeHepaTopax;
3.1.4 | BOOHBII peKUM U BOJONOATOTOBKY;
3.1.5 [ kmaccuduKanmio CyJOBBIX KOTIOB, Ha3HAUCHNE KOTEIBHBIX U MTApOIIPOU3BOIAIINX YCTAHOBOK;
3.1.6 | xapkac koTia. ApMaTypa U (pOpCYHKH CyIOBBIX ITAPOBBIX KOTIIOB. KopIryc KoTIa, MUPKYISIHS BOABI B KOTIIC
3.2 | YmeTh:
3.2.1 | npuMeHHUTH NOJTyYeHHbIE 3HAHUS TIPU PEIIEHNH KOMIJIEKCHBIX 33124, B COOTBETCTBUU C OCHOBHBIMU BUJIAMH
poeCcCHOHAIBHO NeITeTFHOCTH;
3.2.2 | npou3BOAUTH KOHCTPYKTOPCKHUE PACUEThI CYIOBBIX KOTJIOB;
3.2.3 | npou3BOAUTE pacueT TEIIOBOTO 0alaHCa U pacxo/ia TOILTUBA MapOBBIM KOTJIOM;
3.2.4 | ynpaBisiTh KOTEJIbHOW YCTAaHOBKOH MpH paboTe B HOPMATBHBIX YCIOBHAX U IPU BOSHUKHOBEHUH aBapUHHBIX CUTYaLUil;
3.2.5 [ ocymecTBIATH BEIOOP AJIEMEHTOB KOTEJIBHBIX YCTAaHOBOK JUTS 3aMEHBI B IIPOIlecce SKCIUTyaTallui Cy/IOB;
3.2.6 | MOATOTOBUTE COOOIICHHUE MO KOTEIHHBIM YCTaHOBKAM
3.3 | Baagerb:
3.3.1 [ MeTomMKaMu pacyeToB CYJOBBIX KOTEIBHBIX YCTAHOBOK, CIIOCOOHOCTEIO TPAMOTHO C(h)OPMYITHPOBATH BEIBOJIBI;
3.3.2 | MeToJaMH KOHCTPYKTOPCKUX PacyeToB CYJOBBIX KOTJIOB,;
3.3.3 | HaBbIKaMH BHIOOpA KOTJIOArPEraToB MO 3aJaHHBIM TPEOOBAHUAM
4. CTPYKTYPA JTUCIHUIIJINHBI (MOAYJIS)
Bun HaumeHoBaHuUe pa3ie/ioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpIlo
3aHATHSA / Kype AroT
Paznen | Pa3pmen 1.
Jlex KotenbHas ycranoBka cyana. [TaponpousBoasias yctaHoBka /JIek/ 4 JIT.1 0
Cp KorenpHas ycranoBka cynHa. [laponpousBoasiuas ycranoBka /Cp/ 4 18 JI2.1J12.2 0
JIex Ckuranue XUAKAX TOIUTUB B CYJOBBIX KoTiax /JIex/ 4 JI1.1 0
Jlab OnpezesneHre TeIUIOTH CTOPaHUs TOILUIMBA 4 4 JI3.1 0
Onpezenenue TeMepaTypbl BCIBILKH
Tonounsle ycrpoticta /J1ab/
Cp Cyxuranue )XHUIKUX TOTUTAB B CYJIOBBIX KoTiax /Cp/ 4 18 JI2.1J12.2 0
Jlex TemnooOMmeH B koTnax /JIex/ 4 2 J1.1 0
Jla6 Omnpenenenue pa3mMepoB TOMKU U IUAMETPOB KOJIEKTOPOB, TOCTPOCHUE 4 2 JI3.2 0
KOMIIOHOBOYHOTO YEPTEka TOTKH
ITocTpoeHre KOMIIOHOBOYHOI'O YepTEKa KOHBEKTUBHOI'O ITy4YKa U
COIYTCTBYIOIINE PACUETHI
/J1ab/
Cp TemnooOmeH B kotiax /Cp/ 4 18 JI2.1J12.2 0
Jlex BoaHslii pexxuM 1 BOZonoAroToBka /Jlex/ 4 2 JI1.1 0
Cp Bonusrit pexxum u Bogonoarotoska /Cp/ 4 18 JI2.1J12.2 0
Jlex lazoamHamuueckue nponecch B kotnax. Hupkymsiust /Jlex/ 4 2 JI1.1 0
Cp lazogmHamMuueckue mporecchl B kotiax. [upkymsims /Cp/ 4 18 JI2.1J12.2 0
Jlex Koncrpykuuu napoBbIx ¥ BOJOTPEHHBIX KOTJIOB U UX 3JIEMEHTOB. 4 0 JI1.1 0
Okcrutyaranus KoTioB /JIex/
Cp KoHncTpykiuu napoBbIX U BOJOTPEUHBIX KOTJIOB M UX 3JIEMEHTOB. 4 18 JI2.1J12.2 0
Okcmyaranus kotios /Cp/
HKP Texymuit kouTpoas /MKP/ 4 4 0

5. COJEPKAHME JUCHUILINHBI (MOAYJIST)

Paznen 1 KorenpHast yctanoBka cygHa. [lapornpoun3Bosiias ycTaHOBKa

Tema 1.1

Haznauenue koTenpHOM YCTaHOBKH, 06H_II/I€ CBCJICHUA. Knaccn(bnxaum N XapaKTCPUCTHUKHU KOTJIOB




Hcropuueckue cBeeHus 0 MPOMBIIITIEHHOMY UCIIOJIb30BaHUIO SHEPTUU N1apa. Y CTPOICTBO U IPUHLIUI IE€HCTBUS
UJIMHJPUYECKOTO Ia30TPyOHOT0 060pOTHOTO (IIOTIaHICKOr0) Kotia. OOIHe CBeJeH S O BCIIOMOTaTeIbHBIX KOTEIBHBIX
YCTaHOBKaX, Cy[OBBIE OTPEOUTENHN TTapa M ropsueii BOBI. YTIpOIIeHHAs IPUHINIHATIBHA cXeMa BogorpeiiHoit KY.
Kraccu¢ukanus mapoBbeIX KOTIOB 110 HA3HAYEHHUIO, HICTOYHUKY TETIOTHI, TTTABHOMY KOHCTPYKTHBHOMY ITPHU3HAKY, ABIKCHHIO BOJBI
U apoBoJIsHOH cMecu. OCHOBHBIE XapaKTEPUCTUKH MAPOBBIX U BOJOTPEHHBIX KOTIOB.

Tema 1.2 YcTpolcTBO M IPUHIUII ISHCTBHUSI BOZOTPYOHOTO ITAPOBOT0O KOTJIA M YCTAHOBKH

PaccmoTperne cxeMbl BOZOTPYOHOTO IIApOBOTO KOTIIA, IIPOM3BOASAIIETO ITEPETPETHIH Map ¢ SKOHOMaH3poM 1
BO3/[yXOIOJJOrpeBaTeIeM COBMECTHO C OOCTYKHUBAIOIINMHE €T0 CHcTeMaMH. PaccMoTperne GpyHKITHOHANBEHON CXeMBI KOTEIIbHON
YCTaHOBKHU C aBTOHOMHBIM KOTJIOM JJIsl TETJIOCHA0KEHUS ¥ YTUIIN3ALMOHHBIM KOTJIOM IS SNIEKTPOCHA0XKEHUSI C OCHOBHBIMU
TApOBBIMH U BOJISHBEIMH TPYOOIIPOBOIAMH.

Temal.3 ITaponpousBozsiue yCTAHOBKU

[IpuHIMD NeHCTBUS UCHAPUTENBHBIX YCTAHOBOK (TPSI3HBIX» KOHAEHCATOB U BOJOOIPECHUTENBHBIX). Y CTPOHCTBO arperara
YTHIIM3aLUOHHON BOJOONPECHUTENBHON YCTAHOBKH, OCOOEHHOCTH IKCIITyaTallul YCTAHOBKH.

Paznmen 2 Cxxuranue >KUIKUX TOIIMB B CYAOBBIX KOTIAX

Tema 2.1 XapakTepUCTHKHU KUIKUX TOILIHB

OreMeHTapHBIH COCTaB TOIUIHBA IO paboueil 1 roprodeii Macce. Bricimas u HU3IIAs TEIUIOTA CTOPaHMs TOIUIMBA U METOABI UX
ompezneneHus. BHIbI KOTETBHBIX TOIUINB. XapaKTePUCTUKH KHUIKIX TOIUIUB (BI3KOCTH, INIOTHOCTH, TEMIICpaTypa 3aCTHIBAHNS,
Temneparypa BenbllikH). [ToHsTHS, mprHOOPBI M METOBI onpeienieHus. 11010rpeB TSHKENOro TOIJINBA CYA0BOM KOTEIbHON
YCTaHOBKHU.

Tema 2.2 MarepuanbHBIH OaaHC Iporiecca TOpeHHs

Peaxuuu ropeHHs TOPIOYHX 3IEMEHTOB TOIIIMBA. TeopeTuueckoe U IeHCTBUTEIbHOE KOTHYECTBO BO3AyXa, HEOOXOAUMOE IS
cxuranus Tormsa. OnpeneneHne kodpduunenTa U30bITKa BO3yXa C UCIONb30BaHUEM ra30aHaIn3aTopoB. OOBEM IIPOIYKTOB
cropanusl. JluarpaMma «3HTaJIbIHA IPOLYKTOB CTOPaHUs — TEMIIEPATYPA».

Tema 2.3 TonouHble YCTPOMCTBA U TPOIIECCHI

IIpouecc akTHBaLIMK U €ro pe3ynbTaThl. Cxema IIUKIIA [eHON pa3BeTBIEHHON peakiuy ropeHus Bogopoa. [lonarue TonouHoro
YCTpOHCTBa. ArperaTupoBaHHbIC TONOUYHbIE ycTpoiicTa. Knaccudukamus Gpopcynok. Konerpykuuu dopcynok. Oprannzanust
TOIMOYHOTO IpoLecca.

Tema 2.4 TemnoBoit 6anaHc KOTIa

YpaBHeHHE TEIUIOBOro OanaHca B aOCOMIOTHOM M OTHOCUTENbHOM BHJE. [lonBeneHHas TennoTa. [loTepu TEMIOTH ¢ yXOASIMMU
ra3zamMy, OT XUMHUYECKON HETIOJHOThI CTOPaHMs U B OKPYXKAIOILYI0 CpEly U HX 3aBUCUMOCTb OT Harpysku. Onpenenenue KI1J]
MIApOBOT0 M BOZOTpeitHOTO KOoTiI0B. OnperneneHue ko3¢ hHUIHeHTa HCTIONH30BaHNS TEIIOTH BBITYCKHBIX Ta30B B yTHIM3AIMOHHBIX
KOTJaxX.

Paznen 3 TemnooOMeH B KOTIax

Tema 3.1 OcHOBHBIE IOHATHSA O TIpOIeccax TeII000MeHa B KoTie. TemnooOMeH B Tomke

JlyueBocIipuHUMAIOLIE 1 KOHBEKTHBHBIE TOBEPXHOCTH HarpeBa. CyMMapHas TEIIoTa, oTydeHHas BOAOM Yepe3 3TH MOBEPXHOCTH.
OcnaGiieHre Tyda Ca)XUCTBIMHU YaCTHIIAMH M TPEXaTOMHBIME Ta3amMHu. [1oHATHE TONMNHEI H3Ty4aromiero cios. Temmosoe
HAIpsHKEHHE TOIOYHOTO 00beMa M pa3Meps! TONKHU. TernoBast MOITHOCTG JIy9eBOCTIPHHUMAIOIINX IIOBEPXHOCTEH. DHTANBINS B
anuabaTHoH Tonke. OnpeneneHue 6e3pa3zMepHON TeMIepaTyphl Ha BBIXOJIE U3 TONKU. [ToHATHE CTENeHH YIKPaHUPOBAHUS TOIKH.
Tema 3.2 TemmooOMeH B Iydke mapooOpa3yroIux Tpyo

Omnpenenenne gucna Tpyd B psamy. JKuBoe cederne i mpoxosa ra3oB. CpemHsas CKOPOCTh Ta30B B ITydKe. TeroBast MOITHOCTb
KOHBEKTHBHBIX TIOBEPXHOCTEH. DHTANBIIH Ta30B Ha BBIXOJIE U3 MyuKa. [IoBepXHOCTh HarpeBa MPUTOIOYHOTO IMy4Ka. Yucno psiioB
TpyO. I'paduky 3aBHCUMOCTH XapaKTEPUCTUK BOAOTPYOHOrO BCIIOMOTATEIbHOTO KOTIA OT HATPY3KH.

Tema 3.3 Tenonepenaya B NOBEPXHOCTSIX HArpeBa YIUIM3aLUOHHBIX KOTJIOB

PacuetHsrif pexnm. OCOOCHHOCTH TEIUIOBOTO PAacdeTa YTHIN3AMOHHBIX KOTIOB CHCTEM OOBIYHON yTHIIH3AIIIH.

Paznen 4 BoHblH peXKUM U BOJIOIOATOTOBKA

Tema 4.1 [Toka3zarenu kadecTBa Bojbl. JlokoTioBas oopaboTka

OCHOBHBIE HOHBI CONH B BoJie. KecTKocTh U cosleHOCTh BoAbl. Lllenounoe, pocdarHoe u HUTpaTHOE uncio. TpeboBaHus K
nuTarenbHOM Boge. OuncTka oT HedrenpoaykToB. CHIKEHHE 001IeH KeCTKOCTH. XUMHUYecKas 1 TepMHUecKas JAeadpanusl.
YcrpoiicTBo Aeaspatopa.

Tema 4.2 Haxkwure- u nmamoo6pasoBanue. Boasrit pexum

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

Tema 4.3 3arpsa3HeHue napa ¥ METO/bI IOJIy4EHUSI YUCTOTO Mapa

Harpy3ska 3epkana ucnapeHust. MexaHH3M yHOCA ITapoM BiIard. 3aBUCHMOCTb BIQXKHOCTH Iapa OT BBICOTHI IIAPOBOTO MIPOCTPAHCTBA
Y Harpy3KkH KoTJjia. BHyTpHKOIIIEKTOpHBIE cenapalioHHbIe YCTPOIicTBa.

Paznen 5 I'azonunaMudeckue npoueccsl B KoTinax. Lupkymnsanus

Tema 5.1 'a3oanHaMIUECKHE TPOIIECCH B KOTIAX

ConpoTuBIEeHHE BO3AYIIHO-Ta30BOr0 TPAKTa M CAMOTATa. XapaKTepPUCTUKA BO3AYIIHO- Fa30BOro TpakTa. PacueTHsle mapamMeTpel
BEHTUJIATOpA. Perynuposanue nogauu Bo3ayxa.

Tema 5.2 IIponecc ecTeCTBEHHON NUPKYISILUH B KOTJIaX

OCHOBBI TEOPUH €CTECTBEHHON IUPKyIsIuK. HagexHOCTh €CTeCTBEHHOM UPKYIALNH.

Paznien 6 KoHcTpyKIuy mapoBbIX U BOJOTPEHHBIXKOTIIOB U UX JIEMEHTOB. DKCIUTyaTalus KOTJIOB
Tema 6.1 BogoTpyOHBIE CyOBBIE KOTIOM




I'maBHBIE KOTIIBI C HapoIeperpeBaTesieM, PacoI0KeHHBIM MeX/ Ty KOHBEKTHBHBIMH ITyYKaMH U 32 KOHBEKTUBHBIM ITyUKOM, a TakXkKe
I'TIK ¢ momHOCTBIO 3KpaHUPOBAaHHON TONKOI. BenomoraTenbHble KOTIBI 0€3 XBOCTOBBIX M C XBOCTOBBIMHU ITOBEPXHOCTSIMU HArpeBa,
6e3 mapomeperpeBarelis U ¢ maponeperpeBaTeeM.

Tema 6.2 OrneTpyOHBIE 1 OTHETPYOHO-BOZOTPYOHBIE CYIOBBIE KOTJIBI

OrHeTpyOHBII TOPU30HTATIBHBIN 000POTHBIN M BEpTUKAIbHBIE KOTIBI. OrHETpYOHO-BOAOTPYOHBIE KOTJIBI C Pa3IMYHBIM
UCIIOJTHEHHEM ITy4KOB.

Tema 6.3 YTunn3anoHHBIE 1 KOMOWHUPOBAHHBIE CYTOBBIE KOTIIEI

Y TUIM3aIOHHBIE KOTIIBI C €CTECTBCHHON UPKYISIUCH. Y THIN3AI[OHHBIE BOXOTPYOHbIE KOTJIBI OOBIYHOM YTHIIH3ALUH C
NPHHYIUTEIHON UPKYISIUEH ¢ HMITHHAPUYECKOH popMOii KOXXyXa U MOAKIIOYEHHE K HUM ceraparopa rnapa. Y CTpoicTBO
cerapaTopoB Hapa. KoTis! ¢ rirybokoi yrrmm3annei TeruoTsl. [IpuHImmansaas cxema 1 o0l BU KOTIIA IATHHIPUIECKOH
KOMITOHOBKH ¢ TaponeperpesareneM. KoMOHMHIpOBaHHbBIE BEPTUKAIBHBIN OTHETPYOHBIH U OTHETPYOHO-BOIOTPYOHBIH KOTIBL. KoTtern
UHCHUHEPATOP.

Tema 6.4 Bonorpeiinbie aBTOHOMHBIE M yTHIM3a[IOHHBIE KOTJIBI M YCTAHOBKH. TepMOMAaCIIsIHHBIE KOTIIbI

ABTOHOMHBII BOIOTPEHHBIN ra30TPyOHBIH 000POTHBIA KOTEN. Y THIN3AIIMOHHBIC BOJOTPEHHBIC ra30TPYOHBIE KOTIIHI C BHEITHIM H
BHYTpEHHHUM 00BOJHBIM KaHa1oM. COCTaB M MPUHIUI PabOTHI BOJOTPEeHHOI KOTenbHOM ycTaHOBKU. OIieHKa U 0071acTh
HNPUMEHEHUS OPraHMYECKOro TeIUIOHOCUTENsL. TepMoMacIsIHHBII aBTOHOMHBII KOTE.

Tema 6.5 Kotenbnast apmarypa. MaTtepuaisl KOTJIOB. DKCIUTyaTalus KOTJIOB

Ha3snadeHue 1 yCTpOHCTBO CTONOPHOTO KJIallaHa, BOJOYKA3aTeNs, MNTATeIbHOTO KIIallaHa, TTIaBHOTO M MMITYJIECHOTO
Ipe0XPaHUTEIbHBIX KIIanaHoB. Pacrionoskenue apMaTypsl mapoBoro Kotia. TpeGoBaHUs K CTallsIM, HCIONb3yeMbIM B KOTJIAX, U
npuMeHsieMble ctani. OTHeymOpHbIE U TEIUIOU3O0IIALMOHHBIE MATEPUAIIBL.

TTocnenoBarenbHOCTH ONEpalyii TP MOATOTOBKE CYJOBBIX MApPOBBIX KOTJIOB K JAeUCTBUIO. BBO/ B feiicTBHE U TEXHUKA
6e30MmacHOCTH IIPU PacTOIKE U MOABEeMe napa. TexHruka 00CIyKUBaHUS MTAPOBLIX KOTIOB B IEHCTBUH: KOHTPOIUPYEMBbIE
napaMeTphl, MOJiepKaHie YPOBHs BOJBI B KOTJIE, KOHTPOJIb pabOThI MUTATENBHOM U TOIUIMBHOM CHCTEM, IPyrHe OMepalH.
TexHnKa BEIBOJ KOTJIA U3 ACHCTBUS IPH HOPMAIBHBIX PEXKUMAX PaOOTHIL, KMOKPOE» H «CyX0e» XpaHeHHe. ABapHIHBIC PEKUMBI
paboTHI. YIIyCK BOABL: IPU3HAKHU, JEHCTBHE OOCTYKHBAIOIIET0 NepcoHaa. [IpHIrHbI T0’kapoB B ra30xo0/1ax aBTOHOMHBIX H
YTHIIM3aLUOHHBIX KOTIOB U ASHCTBUSI MPU UX BOSHUKHOBEHUH. OCOOEHHOCTH 00CTyKUBaHUS YTUIIN3ALMOHHBIX KOTJIOB. TexHHUKa
6€e30acHOCTH IPH 3KCILTYaTal1 KOTJIOB.

CTpyKTypa KypcoBOi pabOThI

Haumenosanue pazznena O0BéM

rpajugeckast 9acTb  TEKCTOBasl YacTh
1 Pacyér xapakTepUCTHK TOILIMBA - 1 — 2 crpanuusl popmara A4
2 MarepuaibHbIi OanaHc mporecca TOpeHus 1 KT TormBa - 2 — 3 crpanunsl Gopmata A4
3 DHTanenus MpoAyKTOB CrOpaHHs - 2 ctparunsl popmata A4
4 Ioctpoenne guarpammsr JI™ —t JIuct dopmata A 4
5 IlpenBapuTeNbHBIA TEIUIOBOM OalaHC M ONMpeAeiCHHe pacxoia TOILIMBA - 3 — 4 crpanunsl Gopmara A4
6 OnpezneneHue OCHOBHBIX 3JIEMEHTOB TONKH - 2 — 3 crpaHuns! Gopmara A4
7 IlocTpoeHne KOMIIOHOBOYHOI'O YEPTEKa TONKH JIuct dpopmara A 3
8 Pacuér TemnmooOMeHa B TOMKE - 4 — 6 crpanun popmata A4
9 Pacu€r TeriooOMeHa B My4Ke MapooOpa3yrommx Tpyo - 5 — 7 ctpanun popmarta A4
10 BrimonHeHue yepTeka oOmIero BUaa KOTia. Juct dpopmara Al
Bcero 1 mucra popmara Al 19 — 27 ctpanun ¢popmara A4

6. POHJI OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHI0OB OLICHOYHBIX CPEACTB

OTueTsl 10 TabopaTOpPHBIM paboTam
Bomnpocs! k 3x3ameny

6.2. TeMbl NHCBMEHHBIX PadoT

Kypcosas padorta o Teme "TemnsioBoii pacdeT BOJOTPYOHOTO BCIIOMOTaTeIbHOTO MapoBOro KoTia"

6.3. KoHTpo/IbHbIE BONIPOCHI M 3a1aHUS

. CynoBsle noTpebuTenu napa

. Kimaccugukarus napoBbIx KOTJIOB

. XapaKkTepuCTUKH KOTIIOB

. Tormmuso CIIK. TpeboBanus x Tommsy CIIK

. Tomuo CIIK. CocraB Tomausa. Maccsl TOIUIMBa

. OcHOBBI TeopuH ropenus Tormsa. CKOpoCTh FTOpeHus U (PaKTOPbI € ONpeIeIsIOIIne
. MaTepuanbHBIi OajlaHC MpoImecca TOPeHNs. JHTANBIIS IPOIYKTOB CTOPAHHUS TOIUINBA
. IIpu3Haky KauecTBEHHOTO TOPEHHs TOILIHBA

. OcHOBHBIE MTOTI0XKEHHsI TEOPUHU TOMOUYHBIX NporieccoB. Tpedosanus k Tonkam CIIK
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10. TerutoBoii 6ananc CITK

11. YpaBHeHue TemnoBoro 6anaHca

12. TeruoBbIe TOTEPH U CITOCOOBI UX YMEHBIICHHUS

13. KITJI koTina

14. ®opcynku CIIK

15. Kosdduuument nonesnoro nericrust CIIK no npsimomy 1 0OpaTHOMY TEIIIOBOMY OaaHCy

16. IpuHIim paboTel OTHETPYOHBIX KOTIIOB

17. BogoTpyOHBIE CynOBbIE TAPOBBIE KOTIBI, 00JIaCTh IPUMEHEHHS, JOCTOMHCTBA U OCOOCHHOCTH
KOMITOHOBKHU

18. MeTonuka pacdera Teruiooomena B Tonke CITK

19. KoaddummenT 3arpsi3HeHHs TOBEPXHOCTEH

20. CynoBble apoBble KOTIbI ¢ TPUHYIUTENbHON HupKyIsinueid. OcoOeHHOCTH KOHCTPYKIIMU U 00JacTh
NpUMEHEHUS

21. HagexHocTs ectecTBeHHOM upkyssiiuu CITK

22. OcHOBHBIC YpaBHEHUS IS pacdeTa KOHBEKTHBHOTO TermtooomeHa B CITK

23. OCHOBBI TEOPUU TOPECHUS

24. «llaxTHBIe» CymOBBIE TapoBbie KOTIEL. OCOOCHHOCTH KOHCTPYKIINHI

25. Asponunamuyeckuii pacuer CIIK

26. Conpotusienue cetd. Cmotsara CIIK u YIIK

27. CriocoObl peryinupoBaHUs MOIaYd BO3/IyXa

28. OCHOBBI TEOPHUHU ECTECTBEHHON IUPKyIsnuu. Kpurepun HaJe)KHOCTH €CTECTBEHHON LIUPKYIIALIU
29. Ouenka HagesxxHOCTH nupKystuun CITK. TIpuunHeL, BEI3BIBAIONINE 3aCTON U ONPOKUIBIBAHIE IUPKYISAIUT
30. OCHOBBI TEOPUH ECTECTBEHHON LUPKYIALUH. [IpefensHas KpaTHOCTb HUPKYISALUU

31. YTuim3annoHHBIE KOTIIBI ¢ IPUHYANTEIBHON IUPKYIIAINEH, HX XapaKTEePHCTHKH M 00JIaCTh IIPUMCHEHHS
32. Onops! CyI0BBIX TApOBBIX KOTIIOB. KoHCTpyKITHA M paboTa

33. OcHOBHBIE TIOJIOKEHUS TEOPUH €CTECTBEHHOHN HupKyasiuu. KpatHocTh mupkyssiunu. CKOpOCTh
UUPKYIANUU. JIBHOKYIINMI HAMop Y MOJE3HbIH HAop HUPKYIALUH

34. KoMOMHHpOBaHHBIE KOTIIHI

35. Apmarypa CIIK, xoHCTpyKIHs, padoTta u pasmemnienue Ha CITK

36. Oomypogka CIIK. Yxox 3a KUpITUYHOHN KiIaJKOH

37. KonBektuBHbIN TermmioooMen B CITK

38. JIyauctsiit Termooomen B CITK

39. Pacuet Ha npo4yHOCTH d51eMeHToB CIIK

40. Marepuaisl, IpUMEHsIEMbIE B KOTJIOCTPOEHUH. MeTasl MOBEPXHOCTEH HarpeBa, KONIEKTOPOB U apMaTyphbl

6.4. MeToauueckue MaTepHuaJibl, ONpeessioniie Npoue1ypbl OlleHHBaHUSA

ITpu 3ammTe 1ab0paTOpHBIX paboT 0OyUarOIIeMyCs 33/1aeTCsl TPU BOIIPOCa MO TeMe paboTHL. B ciydae oTBeTa Ha mocTaBiIeHHBIC
BOITPOCHI paboTa CUMTAeTCs 3aNIIeHHON. [Ipr oTBeTe Ha JjBa BOIpOCa M ITOJTHOM OTCYTCTBHHM OTBETA Ha TPETHH, MITH HETIOTHOM
OTBETE, Ha BCE TPHU BOIIPOCa 1abopaTopHas paboTa CYMTAeTCs HE 3aIlUIICHHOMN.

MertoauKa OIeHKH KYpCOBOI paboTHI

OreHKa «OTIMYHOY CTaBUTCS 00ydaeMOMY, KOTOPHIi B CPOK, B TOJTHOM 00BEME B COOTBETCTBHU C 33IaHHEM BBIITOTHIII KYPCOBYIO
paborty. [Ipu 3ammre 1 HanMcaHUK pabOThHI CTYACHT IPOJEMOHCTPHPOBA HABBIKK U yMEHHMs1, (POPMHUPYEMBbIE B PE3YIIbTaTe OCBOCHUS
koMmnereHuuu. TeMa, 3asiBlIeHHast B paboTe PacKpbITa IIOJTHOCTBIO, BCE BBIBOJIBI CTYAEHTA MOATBEPXKICHBI MaTepHaIaMu
HCCIeN0BaHus U pacdeTaMy. OTYET HOATOTOBIICH B COOTBETCTBUH C IIPEABSIBIICMBIMI TPEOOBAHISIMU. B X0z 3aliTh CTyIEeHT
JEMOHCTPHPYET HeOOXOUMBIi YPOBEHb C(HOPMHUPOBAHHOCTH BCEX IPEIYCMOTPEHHBIX 3TAllOB KOMIETEHIUH, 1aeT YeTKHE OTBETHI
Ha T0CTaBJICHHBIC BOIPOCHI, CBOOO/IHO BIIaJICET MOHATUHHBIM arnapaToM.

Or1eHKa «XOPOIIO» CTaBUTHCSA 00ydaeMOMYy, KOTOPBIH BBITIOJIHII KyPCOBYIO paboTy (IIPOEKT), HO ¢ HE3HAUYUTEIbHBIMA 3aMEUaHUAMA
(ommcky, TpaMMaTHYECKHE OMMUOKH | T.1.). Tema paboThI pacKpBITa, HO BEIBOJBI HOCAT ITIOBEPXHOCTHBIN XapakTep, MPaKTHIECKUE
Matepuanbl 00paboTaHbl He ONHOCTBI0. B X0/1e 3a1mThl 1eMOHCTPUPYET ChOPMHUPOBAHHBIE HA JOCTATOYHOM YPOBHE 3HAHUS,
YMEHHS U HaBBIKH, YKa3aHHbBIX B pabOTe, HE MOJHOCTBIO PACKPBLI 3asBICHHYIO TEMY, CIeIal HOBEPXHOCTHBIC BBIBO/IBI IIPOrPaMMe
ATAINOB OCBOCHUS KOMITCTEHIINH, JOIYCKAeT HePUHINIHAIEHBIE HETOYHOCTH ITPH OTBETaX HA BOIIPOCHI.

O1eHKa «yIOBIETBOPUTEIBHOY» CTABUTCA 00ydIaeMoOMy, KOTOPBIH AOIMYyCTHI HIPOCUYETH! U OMIMOKH, ¢1ab0 MPOAEeMOHCTPUPOBAI
AQHAJINTUYECKUE CIIOCOOHOCTU U HaBbIKU PabOTHI C TEOPETHYECKMMH UCTOYHUKAMHU. [IpH 3amuTe AeMOHCTPHUpPYET HE 10 KOHLA
c(OpMHUPOBAHHBIE 3TAITBl KOMIETEHINH 1 3HAHHUS TOJIFKO OCHOBHOTO MaTepuaa, JOIyCKaeT OIHOKH IIPHHIMITHATIBHOTO XapaKTepa
HpPU OTBETAX HA BOIIPOCHL.

O1eHKa «HEYIOBIETBOPUTEIBHO)» CTaBUTCS 00ydaeMOMy, KOTOPBIN HE BBIITOJHHI KYpPCOBYIO paboTy, MO0 BBIMOJIHUII C TPYOBIMHU
HapyIICHNsIMU TpeOOBaHUM, HE PACKPBUI 3asBICHHYIO TEMY, HE BBIITOJIHUII IPAKTUIECKOH YacTH pabOThI.

MerToauKa OLEHKH 3K3aMeHa

DK3aMeH N0 JUCUUILIMHE COICPIKUT BOIPOCH HAIPABJICHHBIE HA OLIEHKY 3HAHMH, yMEHHI U HaBBIKOB, XapaKTEPU3YIOLIHUX 3Tallbl
(hopMHpOBaHIS KOMIIETEHINH. DK3aMCHAIIMOHHBII OMJIET CONEP)KUT YEeTHIPE BOIPOCA, OXBATHIBAIOIINX OCHOBHBIC IOHSTHS,
U3ydaeMble B JUCIUILINHE.

DK3aMeH NPOBOAUTCS B TMCEMEHHOM BHJIE.

OrueHKa 3a 3K3aMEH BBICTABIISIETCS. B COOTBETCTBUH C IPHBEICHHBIMHU HIDKE TPEOOBAHHUAMU.

2 (HEeyIOBIIETBOPHUTEIHHO) - BEICTABIIACTCS 00yJAIOMEMyCsl, €CJIH XOTS OBl OTHO W3 33JaHIH He BBITIOJIHEHO HITH BEIITOJHEHO HE B
MOJHOM 00beMe W/MIIN OAUH WM HECKOJIBKO OTBETOB UMEIOT OIIMOKH B COAEPKAHUY U/UIH BBIBOAAX, KOTOPBIE IIPHBEIHN K
3HAYUTEIILHOMY UCK)XCHUIO UTOIOBOTO pe3yibrara3 (YIOBJICTBOPUTENIBHO) — BBICTABISIETCS 00yYaroeMycsi, €CIIM BCE 3a/laHus




BBITIOJIHEHBI B COOTBETCTBHU C TPEOOBAHMSAMH SK3aMEHAIIMOHHOTO OMJIETa, B MOJHOM 00BbEMe, OHAKO OJJMH MJIM HECKOJIBKO
OTBETOB UMEIOT OIIMOKH B COAEPAaHUU W/UIN BBIBOJAX, KOTOPbIE ITOBJIEK/IN HE3HAUYUTEILHOE HCKaXXEHHE NTOTOBOT'O PE3yIIbTata.
4 (X0poI1I0) — BEICTABISAECTCS 00yJarOIEeMycsl, €CIIH BCE 3aJaHUS BBHITIOIHEHBI B COOTBETCTBHH C TPEOOBaHMAMH YK3aMEHAIIIOHHOTO
Ourera, B TOTHOM 00BEMe, OHAKO OAMH I HECKOJIBKO OTBETOB UMEIOT OIIMOKU B COAEPKaHNH W/IIIH BBIBOJAX, HE BIIUSIOLIIE
(nnu cnabo BAMAIOUINE) HA UTOTOBBIN PE3yNbTaT.

5 (OTVINYHO) — BBICTABISIETCS 00YYarOIEMYCs, €CIIM BCE 3a/IaHUsI BHITTOJIHEHBI B COOTBETCTBHH C TPEOOBaHUSMH HK3aMEHAIIMOHHOTO
OuseTa, B IOJIHOM 00beMeE U 0€3 OIHOOK.

B ciy4asix, €ciii CTy/IeHT JjaeT He ITOJIHbIC W/UJIM He Pa3BepHYThIE OTBETHI Ha BOIIPOCKHI OWJIETa WITH )K€ OTBETHI COJEPIKAT
ommOOYHBIC CBEJICHHS M BBIBOJBI, TIPENO/IaBATENb BIIPABE 3a/1aBaTh JIOIOJIHHUTEIbHBIC BOIIPOCH], HAlIPaBICHHbIE HA yTOUHEHHE
YPOBHS 3HAHUH, YMEHUH ¥ HABBIKOB CTYJICHTa B paMKaX OCBOCHHS KOMIICTCHIINH 10 JaHHOH AUCIIUIUIHHE.

7. YHEBHO-METOJUYECKOE 1 TH®OOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS1)

7.1 Pexomenayemast 1utepaTrypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBO, oA

JI1.1 | Cens JI. U. CynoBsie KOTellbHbIE U TTaponpou3Boasmue yctanoBku: Kype nexuuit | Bimagusocrokx: MI'Y um.
anm. .M. HeBensckoro,
2011
7.1.2. JlonojiHuTEBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, TOA
JI2.1 | Xapun Bnagumup CynoBble MalllMHbI, YCTAHOBKH, YCTPOMCTBA M CUCTEMBI: YUEOHUK IS Mocksa: TpauncJlur [u

MutpodaHoBuY, BBICII. MOp. y49€e0. 3aBeJICHUI np.], 2010

3anbko Oner

Huxomnaesuu, [¢xkun

Bopuc I'puropresuu,

ITuckmnoB Bukrop

Tumodeesnd, Xapun

Buagumup

MutpodaHoBud
JI2.2 |Enun B. 1., CynoBble KOTENBHBIC YCTAHOBKHU: YIEOHNK Mocksa: Tpancnopt, 1993

Henucenxo H. 1.,

Koctsines 1. U.

7.1.3. MeTtoanueckue pa3padoTKu

ABTOpBI, COCTaBUTENTH 3ariaBue W3narenscTBO, TOI
JI3.1 |Ilymsus Banepwuii Bs3kocTh TOIUIMBA U TeMIIEpaTypa ero MoJorpeBa: MeTo . yKas. Mo HoBocubupck: HI'ABT,

ITerpoBuy, Eropos BBIMOJTHEHHIO J1a0.-TIPaKT. paboThl Mo auci. " CymoBble KOTEIbHBIC U 2009

I'eopruii JIeoHn0BUY | TapOIPOU3BOISIIUE YCTAHOBKU"
JI3.2 | Ilymnun Banepuit TemoBoit pacyér BOJOTPYOHOTO BCIIOMOTaTeNILHOTO TTapoBoro kotna: | HoBocubupck: CI'YBT,

IlerpoBuu METOJI. yKa3. IO BBII. KypcoBoi paboTel o gucuminHe "CynoBbe 2016

KOTEJIbHbIE U apOIIPOU3BOIAIINE YCTAaHOBKU"

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIMHBI (MOAYJIS1)

Hasnauenue O6opynoBanue
VYueOHas aAyIUTOPHS i | AyoutopHas  gocka; Kowmmiekr ydeOHolt wmebenmu; JlabopaTopHble ycTaHOBKM: HacocHas
MPOBEICHUS 3aHATHH | yCTAHOBKA € LEHTPOOSKHBIM HacocoM, HacocHas ycTaHOBKAa C BHXPEBBIM CaMOBCACHIBAIOLIHM

MPAKTHYECKUX 3aHATHI

HacocoMm 1,0 BC-0,9M, BeHTmiAmoHHas yCTaHOBKA C IBYMsS IICHTPOOEKHBIMH BEHTHIISTOPaMH,
Kanopumerp B-08MA nmst onpeneneHuss TemIOTHI CTOpaHUs TOIUIMBA, Buckoszumerp tuma BY
(OHrnepa) Ui ompezeNeHUs BSI3KOCTH ToIUmBa, [Ipubop Maptenc-Ilenckoro mis ompeneneHus
TeMITepaTyp BCIBIIIKK M BOCIDIAMEHEHHS TOIUIMBa, KomIpeccopHast yCTaHOBKa ¢ KOMIIPECCOPOM
KBA-I'; Maxkersr: PyneBas miaymxkepHas wamuaa, Kormoarperar KOAB 63, INazorypOmuHas
yctaHoBKa, CTeHJ BepTOJNETHOH ra3oTypOuHHONW yctaHoBkM M601-b, PyneBas peeuno-
IUTyHXKepHass MamuHa; KoMIUIeKThl ydeOHO-HarysIqHBIX mocoOuit mo auctuiuimHaM: CynoBoe
BCIIOMOTaTENbHOE 3HepreTudeckoe obopymopanne, CynoBble KOTENbHBIE M MApONPOH3BOJSIINE
yctaHoBkH, CynoBele TypOoMamuHbI, TemnoTexHHKa ¥ TemlonepeAada, [wuapaBaudyeckue u
ITHEBMATUYECKHE CUCTEMBI, T eMI0TEXHUKA

VYueOHas ayAUTOPUS i | AynutopHas  gocka; Kowmmiekr ydeOHoit wmeOenmm; JlabGopaTopHble ycTaHOBKM: HacocHas
MPOBEACHHUS TEKYIIETO KOHTPOJS | yCTaHOBKA C IEHTPOOEKHBIM HacocoM, HacocHas ycTaHOBKa ¢ BHXPEBBIM CaMOBCACHIBAIOIINM

U IPOMEXXYTOUHOM aTTecTaluu

nacocom 1,0 BC-0,9M, BeHTuisiunoHHAs YCTAaHOBKA C ABYMS LEHTPOOEKHBIMH BEHTHUIISITOPaMH,
Kanopumerp B-08MA nnst onpeneneHus TEIUIOTHl CropaHHUsl TOIUIMBA, Buckozumerp tuma BY
(OHrnepa) mist ompeneneHusl BI3KOCTH TomuinBa, [Ipnbop Maptenc-Ilenckoro ans omnpeneicHuUs
TeMIIepaTyp BCIBIIIKK M BOCIDIAMEHEHHS TOIUIMBA, KommpeccopHast yCcTaHOBKa C KOMIIPECCOPOM
KBJ-I'; Maketsl: PyneBas mmymxkepHas MamuHa, Kornoarperar KOAB 63, T'azorypOunHas




ycTaHoBKa, CTeHJ BepTONETHOW ra3oTypOuHHONM ycraHoBKH MO601-b, PymeBas peeuno-
IUTyHXKepHas MaiinHa; KoMIuIeKThl yd4eOHO-HarisigHeIX nocoouit mo aucturuimHaM: Cynosoe
BCIIOMOTaTENbHOE 3HepreTudeckoe obopymosanne, CynoBble KOTENBHBIE M NApONPOU3BOJSIINE
yctaHoBkH, CynoBele TypOoMamuHbI, TemmoTexHHKa ¥ Temlonepenada, [wapapinmdeckue u
ITHEBMaTHYECKHE CHCTEeMbI, TemIoTeXHuKa

YuebOHas ayIUTOPHS IS
MPOBECHUS TPYIOBBIX "
WH/IWBUIYaJTbHBIX KOHCYIbTAIHHA

AymuropHas nocka; Kommiekt ydeOHoit MeGenm; JlaGoparopHsle ycraHoBku: HacocHas
YCTaHOBKA C IEHTPOOESKHBIM HacocoM, HacocHas ycTaHOBKa C BHXPEBBIM CaMOBCACHIBAIOIINM
HacocoMm 1,0 BC-0,9M, BeHTuiAIMoHHAs yCTaHOBKA C ABYMs IICHTPOOEKHBIMU BEHTHISTOPAMH,
Kanopumerp B-08MA 1ns ompeaeneHusi TEIUIOTHI CTOpaHHs TOIUIMBa, Buckosumerp tuma BY
(OHrnepa) Ui ompezeNeHUs BSI3KOCTH TomumBa, [Ipubop Maptenc-Ilenckoro mis ompeneneHns
TeMITepaTyp BCIBIIIKK M BOCIDIAMEHEHHS TOIUIMBA, KomIpeccopHast yCTaHOBKa ¢ KOMIIPECCOPOM
KBA-I'; Maxketsl: PyneBas mimymxkepHas MamuHa, Kormoarperar KOAB 63, I'azorypOunHas
ycraHoBka, CTeHJ BepTOJieTHOW Ta30TypOMHHON yctaHoBkun M601-b, PyneBas peeuno-
IUTyH)KepHass MaimnuHa; KoMIUTeKTsl ydeOHO-HarIIOHBIX TmocoOmit mo mucrumimHaM: CymoBoe
BCIIOMOTATEIbHOE 3HepreTudeckoe obopymoBaHue, CymoBble KOTEIBHBIE M ITapONPOU3BOAAIINE
yctaHoBKH, CynoBele TypOoMamuHbl, TemnoTexHHKa M Temonepenada, [uapaBauuyeckue u
ITHEBMATUYECKHE CUCTEMBI, T eMIOTEXHUKA

Jlabopatopus CynoBbix | AymutopHast jocka; Komrutekt ydeOHout Mmebenu; JlaGopaTopHbie yctaHoBku: HacocHas
SHEPreTUYeCKUX  YCTAaHOBOK - | yCTaHOBKAa C HEHTPOOEKHBIM HacocoM, HacocHasi ycTaHOBKa € BHXPEBHIM CaMOBCACHIBAIOIIUM
y4yeOHast ayAUTOpHA quis [ Hacocom 1,0 BC-0,9M, BeHTuUALNOHHAS YCTaHOBKA C JABYMSI LEHTPOOEKHBIMH BEHTUIIATOPAMH,
MPOBEACHUS naboparopubix | Kamopumerp B-08MA nnst ompeneneHus TEIUIOTHI CrOpaHUsl TOIUIMBa, Buckozumerp tuma BY
3aHATUI (OHrnepa) g onpenesieHHs BI3KOCTH TomimBa, [Ipubop MapreHc-IleHcKkoro i ompeneneHus
TEMIIepaTyp BCIBIIIKK W BOCIUIAMEHEHMs TOIUMBa, KommnpeccopHash ycTaHOBKa C KOMIIPECCOPOM
KBJ/-T'; Maketsl: PynmeBas miaymkepHas wmamuHa, Kornoarperar KOAB 63, T'azorypOunHas
ycraHoBKa, CTeHI BepTONETHOW Tra3oTypOWHHONW ycraHOBKM MO601-b, PymeBas peeuno-
ITyHKepHass MamuHa; KOMIUIEKTHl y4eOHO-HArmagHbIX mocobuid mo aucummimHam: CymoBoe
BCIIOMOTaTeNbHOE JHepreTnuyeckoe obopynoBanue, CynoBble KOTENIBHBIE M MApONPOU3BOIAIINE
ycraHoBkH, CynoBele TypOOMamIuHbl, TeruloTeXHWKa ¥ Temvlonepenada, [ WapaBimyeckne u
ITHEBMaTHYECKHE CHUCTEMBI, T eIIOTeXHNKA
YuebHas ayJUTOpHs quist | AyoutopHas  pocka; Kommiexkr ydeOHoit meGenmm; JlaGopaTopHble ycTaHOBKM: HacocHas
MIPOBEIEHUS 3aHATHH | yCTAHOBKA C LEHTPOOSKHBIM HacocoM, HacocHas yCTaHOBKA C BHUXPEBBIM CaMOBCACBHIBAFOLIMM

JICKIIMOHHOI'O THUIIa

Hacocom 1,0 BC-0,9M, BeHTmiAIMOHHAs yCTaHOBKA C IBYMsS IICHTPOOCKHBIMH BEHTHIISTOPaMH,
Kanopumerp B-08MA s omnpeznencHus TEIUIOThI CropaHus ToluluBa, Buckosumerp tuna BY
(OHrnepa) anst ompeneneHus BA3KOCTH TomuBa, IIpubop Maprenc-Ilenckoro ans ompeaeneHus
TEMIIEpaTyp BCIBILIKK M BOCIJIaMEHEHHs TOIIMBa, KommpeccopHas ycTaHOBKa ¢ KOMIIPECCOPOM
KBA-I'; Maxkersr: PyneBas miymkepHas wammHa, Kotmoarperar KOAB 63, INazorypOmuHas
ycTaHoBKa, CTeHI BepTONETHOW ra3oTypOuHHONM ycraHoBKH MO601-b, PymeBas peeuno-
IUTyH>KepHass MalnHa; KoMIulekTsl yueOHO-HArmagHbIX mocobuil mo aucuumiuHaM: Cynosoe
BCIIOMOTaTENbHOE BHepreTudeckoe obopymoBanne, CynoBble KOTENBHBIE M NApONPOU3BOJSIINE
ycraHoBkH, CynoBele TypOoMamuHbI, TemmoTexHHKa ¥ Temlonepenada, [wapasinmdeckne u
ITHEBMaTUYECKHE CUCTEMBI, TeMI0TeXHUKA




