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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

2.1.2 [ O6mmit Kypc GECITMIOTHBIX TPAHCHOPTHBIX CHCTEM

2.2 | AucuMnJMHbI M MPAKTHKH, AJ15 KOTOPbIX OCBOEHUE TAHHOH TUCHUILINHBI (MO1Y/Is1) HEOOXO0AMMO KaK
npeiIecTBYOIIee:

2.2.1 | CynoBble TypOOMAIINHEI

3. KOMIIETEHI[UY OBYYAIOIIETOCSl, §OPMUPYEMBIE B PE3YJILTATE OCBOEHUS JUCHUILIAHBI
(MOJIY.JIST)

YK-2: Cniocoden YpaBJAaTh NPOEKTOM Ha BCEX ITANaX €ro )KM3HCHHOI'0 IUKJIa

YK-2.2: KoHTponHpyeT peaau3annio NpoeKTa, OCYIIECTBIICT MOHUTOPHHT MPOSKTa U 0()OPMIICHHE OTYCTHON JOKYMEHTAIHH 1O
MIPOCKTY

OIIK-2: CniocoGeH NpUMEHATh eCTeCTBEHHOHAYYHbIE U 00IeMHKeHePHbIe 3HAHMS, AHAJIUTHYECKUEe METOAbI B
NMpo(hecCHOHATBHOM 1eSITeIbHOCTH

OIIK-2.3: TIpuMeHsIeT METOIbl TEOPETHUECKOTO M SKCIICPUMEHTAIEHOTO UCCIIEIOBAHUS B MTPOYECCHOHATIBHOMN eI TeITbHOCTH

OIIK-3: CniocoGeH NpoBOIMTH U3MePeHUs U HAOII00eHusl, 00padaThIBATH U NPEICTABJISATH IKCIIEPUMEHTAJIbHbIE TaHHbIe

OIIK-3.3: O6pabaTbiBaeT U MpeACTABISIET TOIyICHHBIC TaHHBIC U OIICHUBACT PE3yIbTaThl H3MEPECHUH

IIK-6: CnocoGeH ocylecTBIATH MOATOTOBKY, IKCILIYaTAUIO, 00HAPYKeHHEe HEUCTIPABHOCTEH H MephI, HEO0XOANMMBbI€ I
NMpeI0TBPAIIeHNs] NPUYHHEHN MOBPEKACHMIT CIIeAYIOMIMM MeXaHU3MaM U cucTeMaM ynpasienus: 1. [1aBHbIH 1BATATETH
U CBSI3aHHBIE C HUM BCIIOMOTaTeIbHbIe MeXaHu3Mbl; 2. [IapoBoii KoTes U CBA3aHHbIE C HUM BCIIOMOTaTeIbHbIe MeXaHU3MBbI
W mapoBble cucTeMbl; 3. BcnoMorare/ibHbIe IEpBUYHBbIE IBUTATE/IH U CBSI3aHHbIE ¢ HUMU cUcTeMbl; 4. JIpyrue
BCIIOMOTaTeJIbHbIe MEXaHNU3MbI, BKJIIOYAsi CHCTEMbI 0XJIAKIeHNs1, KOHANINOHHPOBAHNUS BO3IyXa U BeHTHISIIHH

[IK-6.5: Obecneuenne 6€30MaCHOCTH MPH SKCIUTyaTalluU KOTEJIbHBIX YCTAHOBOK

IIK-34: CnocodeH copMupoBaTH LeJIM NPOEKTa (IPOrpaMmbl), pa3padoraTh 0000111eHHbIe BADHAHTHI ee pelleHusd,
BBINOJHHUTD AHAJIN3 ITUX BAPUAHTOB, IPOTHO3UPOBAHME MOCJIEICTBHIl, HAX0KIeHUEe KOMIIPOMHUCCHBIX pellleHui

I1K-34.1: [InanupyeT uenu NpoexTa, pazpadaTbiBaeT BAPHAHTHI PELICHUS, aHAIN3UPYET U IPOTHO3UPYET PE3YJbTaThl CBOUX
perieHnui

IIK-35: CnocodeH pa3padoraTh NPOEKThbl 00bEKTOB NPOQeCCHOHAIBLHOM 1eATEeIbHOCTH € y4eTOM (PHM3UKO-TeXHHYECKHUX,
MeXaHHKO-TeXHOJIOTHYeCKHX, ICTETHYECKHX, IKOJIOTNYeCKHX, IPrOHOMHUYECKIX U IKOHOMHUYECKUX TPeGOBaHHUIi, B TOM
YHcJie ¢ HCMOIb30BaHHeM HHPOPMALMOHHBIX TeXHOJIOTHIA




[IK-35.1: OcymecTBisieT co3ganue 00beKTOB IPO(PEeCCHOHANBHOM AeITEIFHOCTH C YUSCTOM Pa3IUYHBIX TpeOOBaHUN 1 HOPM C
UCIIONB30BaHUEM MH()OPMALIMOHHBIX TEXHOJIOTHI

B pesyibrate 0CBOCHMS AMCHUILIMHBI 00y4aIOLIUICS J0JIKEH

3.1 |3naTh:

3.1.1 | BO3MOKHEIS BapuaHThI pECHICHUS ITOCTABJICHHBIX 3aa4 C LCJIbIO BBIITOJIHCHUS MepOl’[pI/IﬂTI/Iﬁ 10 BCEMY IEpruoay
KU3HCHHOI'O IMUKJIa KOTEIbHOU YCTaHOBKH,

3.1.2 | oCHOBBI TEOpHH TpOIIecca TOPSHUS; MaTEPUABHBIN OaaHC Tpoliecca TOPEHUs, TEII0O0OMEH B KOTIIaX U
aporeHepaTopax;

3.1.3 | TemrooOMeH B KOTJIaX M aporeHepaTopax;

3.1.4 | BOOHBIH pe’KuM U BOJOIOATOTOBKY;

3.1.5 Knaccn(imxaumo CYAOBBIX KOTJIOB, HA3BHAYCHNUEC KOTCIIbHBIX U MMAPONPOU3BOAANINX YCTAHOBOK;

3.1.6 | xapkac koTia. ApMaTypa U (pOpCYHKH CyJIOBBIX ITAPOBBIX KOTIIOB. KopIiyc KoTIa, MUPKYISIHs BOABI B KOTIIC

3.2 | YMeTh:

3.2.1 MIPUMCHHUTD MOJYYCHHBIC 3HAHU TPU PEHICHUU KOMITJICKCHBIX 3aJ4a4, B COOTBETCTBUU € OCHOBHBIMU BUJaMU
HpO(I)eCCPIOHaJ'ILHOﬁ JCATCIIBbHOCTH,

322 MPOU3BOAUTH KOHCTPYKTOPCKHUE PACUCTHI CYyAOBbIX KOTJIOB;

3.2.3 | npou3BOANTE pacueT TEIIOBOTO 0alaHCa M pacxo/ia TOIUTMBA MApOBBIM KOTIIOM;

3.2.4 | ynpaBusTh KOTETBHOH YCTAHOBKOH IpH paboTe B HOPMAIBHBIX YCIOBUSAX U IIPU BOSHHKHOBEHHU ABAPUHHBIX CHUTYallni;

3.2.5 OCYIICCTBIIATH BI)I60p 3JIEMCHTOB KOTEJIBHBIX YCTAHOBOK JIJI1 3aMEHBI B IIPOHECCE DKCIUTyaTalluU CyIOB,

3.2.6 | mOATOTOBUTE COOOIICHHUE MO KOTEIHHBIM YCTaHOBKAM

3.3 | Bnagersn:

3.3.1 | MeToguKaMH Pacy€TOB CYAOBBIX KOTCIIbHBIX YCTAaHOBOK, CITIOCOOHOCTBIO rpaMOTHO C(bOpMyJ'IPIpOBaTB BBIBOJIBI;

332 METOJAaMU KOHCTPYKTOPCKUX PaCUYC€TOB CyAOBbIX KOTJIOB;

3.3.3 | HaBbIKaMH BBIOOpA KOTJIOATPEraToB MO 3aJaHHBIM TPEOOBAHUAM

4. CTPYKTYPA JUCHOUILIAHBI (MOIYJIST)

Bun HaumeHoBaHUe pa3esioB U TeM /BU] 3aHATHSI/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kype AroT
Paznen | Pa3pmen 1.
Jlex KorenpHas ycranoBka cynHa. [laponpousBopsiuas ycranoBka /JIex/ 4 JI1.1 0
Cp KorenpHas ycranoBka cynHa. [laponpousBopsiuas ycranoBka /Cp/ 4 18 J2.1J12.2 0
Jlex Coxuranue )XUIKUX TOIUIMB B CYJOBBIX KoTiax /Jlex/ 4 JI1.1 0
JIab OmnpeneneHue TEMIOTHI CTOPAHUS TOIUIUBA 4 2 JI3.1 0
OmnpeneneHue TeMIepaTypbl BCIIBIIIKH
Tonounsle ycrpoticta /J1ab/
Cp Cyxuranue )XUIKUX TOIUIAB B CYIOBBIX KoTiax /Cp/ 4 18 JI2.1J12.2 0
Jlex TemnooOMmeH B koTnax /JIex/ 4 2 JI1.1 0
JIa6 Omnpenenenne pa3mMepoB TOMKU U TUaMETPOB KOJJIEKTOPOB, TOCTPOCHUE 4 4 JI3.2 0
KOMIIOHOBOYHOTO YePTEeka TOTKH
IMocTpoeHre KOMIIOHOBOYHOT'O YePTEKa KOHBEKTUBHOTO MTyYKa U
COIYTCTBYIOIIHE pacyeTsl /J1ab/
Cp Temnoobmen B xotiax /Cp/ 4 18 JI2.1J12.2 0
Jlek BoaHbIii pexxuM 1 BOZONOATr0TOBKa /JIek/ 4 2 JI1.1 0
Cp Boanslii pexxum 1 Bogonoaroroska /Cp/ 4 18 J12.1 J12.2 0
Jlex T"azoauHamMuueckue mporecchl B kotaax. Hupkymsaiust /JIex/ 4 2 JIT.1 0
Cp T"azoauHamMuuecKkue mpoieccsl B kotaax. [upkymsims /Cp/ 4 18 JI2.1J12.2 0
Jlex KoHcTpykumu napoBbIX ¥ BOIOTPEHHBIX KOTJIOB U UX 3JIEMEHTOB. 4 0 JIT.1 0
Dkcrutyararus KoTioB /JIex/
Cp KoncTpykuuu napoBbIx ¥ BOIXOTPEHHBIX KOTJIOB U UX 3JIEMEHTOB. 4 18 JI2.1J12.2 0
Okcmryaranus kotios /Cp/
HKP Texymuit korTpons /MKP/ 4 4 0

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen 1 KorenbHast yctanoBka cyqHa. IlaponpousBosias ycTaHOBKa




Tema 1.1 Ha3sHadeHne KOTeNbHOM ycTaHOBKY, obmue cBeaeHus. Kimaccudukarms 1 xapakTepUCTHKH KOTIOB

Hcropuueckue cBeIeHUS 10 MPOMBIIIIEHHOMY HUCIIOIB30BaHUIO SHEPTUH Mapa. Y CTPOUCTBO U MPHUHIIMI JeHCTBUSA
MWIMHAPHYECKOTO Ta30TPYOHOT0 000pOTHOTO (MOTIAHACKOT0) KoTia. OOIIIe CBEICHNUS O BCITIOMOTATSILHBIX KOTEIHHBIX
YCTaHOBKaX, Cy[OBBIE MOTPEOUTENN Tapa U ropsueil BOJABI. YIPOIIeHHAS IPUHINIHATbHA cXeMa Bogorpeiinoit KY.
Krnaccuukanus napoBbIx KOTIOB 110 HA3HAYEHHUIO, HICTOYHUKY TEIIOTHI, TTTABHOMY KOHCTPYKTHBHOMY IIPU3HAKY, ABUXKEHHIO BOJBI
U apoBoJIsiHOM cMecu. OCHOBHBIE XapaKTEPUCTUKH MAPOBBIX U BOJOTPEHHBIX KOTIIOB.

Tema 1.2 YcTpoicTBO M IPHHITUIT AHCTBHS BOJOTPYOHOTO MTapOBOr0 KOTJIA M YCTAaHOBKH

PaccmoTpenne cxeMsl BOZOTPYOHOTO ITApOBOTO KOTIIA, IPOU3BOAAIIETO MIEPETrPeTHIi Map ¢ IKOHOMAaW3pOM U
BO3/IyXOIOJIOTPEBATEIEM COBMECTHO € OOCIY)KHBAIOLIMMHU €ro cucTeMaMu. PaccmoTpenne QyHKIIMOHAIBHON CXEMbI KOTEIbHOI
YCTaHOBKH C aBTOHOMHBIM KOTJIOM JUTS TTIOCHA0KEHUS M YTIIIN3AIIMOHHBIM KOTIIOM IJIS SJIEKTPOCHA0KEHHS C OCHOBHBIMHA
MapOBBIMH U BOJISHBEIMH TPYOOIIPOBOIAMH.

Temal.3 ITaponpou3BozsiIye YCTAHOBKH

ITpuHLUD AEHCTBUS CIAPUTEIBHBIX YCTAHOBOK («TPS3HBIX» KOHAEHCATOB U BOJAOOIPECHUTENBHBIX). Y CTPOHCTBO arperara
YTHIIH3aHOHHON BOIOOTPECHUTEIBHON YCTAaHOBKH, OCOOCHHOCTH IKCITyaTalliH YCTAHOBKH.

Paznen 2 Cixuranue »UIKUX TOIJIMB B CYIOBBIX KOTIAxX

Tema 2.1 XapakTepUCTUKY KUJKUX TOILIUB

OeMeHTapHBIH COCTaB TOIUIMBA 0 pabouel 1 roprodeii Macce. Bricimas u HU3IIAS TEIUIOTa CTOPaHKS TOIUIMBA U METOIBI MX
omnpezeneHus. BHIbl KOTEIbHBIX TOIUIUB. XapaKTePUCTUKHU KUJKUX TOIUIUB (BA3KOCTh, INIOTHOCTh, TEMIIEpATypa 3aCThIBAHNUS,
TeMIepaTypa BenbImKH). [TorsTHS, TPUOOPHI N MeTOBI ornpesieneHus. [1o10rpeB TSHKENOro TOIINBA CYJOBOMH KOTEIbHOI
YCTaHOBKHU.

Tema 2.2 MarepuansHblii OanaHc Ipolecca TOpeHus

Peakuny ropeHus TOpIOYMX 3IEMEHTOB TOIUIMBA. TeopeTHyecKoe U JeHCTBUTEIbHOE KOJIMYECTBO BO3/LyXa, HEOOX0IMMOE ISt
cokuranus Tormaa. Onpeneneane ko3ddunrerTa n30bITKa BO3AyXa ¢ HCIIOJIB30BaHUEM ra30aHann3aTopoB. O0BEM NpOIyKTOB
cropanus. JluarpaMma «3HTaIbIIHs IPOLYKTOB CTOPaHUs — TEMIIEPATYPay.

Tema 2.3 TomouyHble ycTpoiicTBa U MPOLIECCHI

ITpouecc akTuBanuy U ero pesynpTaThl. CxeMa LUKIIA LEMHON pa3BETBICHHON peakluu ropeHus Bogopoa. Ilonsarue TonoyHoro
yCTpOHCTBa. ATperaTupoBaHHBIC TOIIOYHEIE yeTpoiicTa. Kiraccudukanns gopcynok. Koncrpyknun ¢popcyHok. OpraHu3anus
TOIIOYHOIO IIpoLecca.

Tema 2.4 TerutoBoii 6ananc KoTia

VYpaBHeHHe TerToBoro Oananca B aDCOMIOTHOM U OTHOCHTENBEHOM BHAe. [lonBeneHHas Teruora. [loTepy TEImIOTH ¢ YXOAAIIAME
razamu, OT XUMHUYECKON HETIOJHOThI CTOPaHMs U B OKPYXKAIOIIYIO CpEly U HX 3aBUCUMOCTb OT Harpysku. Onpenencaue KILJ]
MapoBOTO U BOAOTpeitHoro kotioB. Onpenenenue ko3¢hGHIHUEHTa UCTIONb30BaHUS TEILTOTH BBITYCKHBIX Ta30B B yTHIM3AHOHHBIX
KOTJIax.

Pasnen 3 TermmooOMeH B KOTiax

Tewma 3.1 OcHOBHBIE TIOHATHS O MpoLIEccaxX TEIUI00OMeHa B KOTie. TerooOMeH B TOIKe

JlydeBocnprHUMAIONME U KOHBEKTUBHBIC TOBEPXHOCTH HarpeBa. CymMMapHasi TEIIoTa, MOJyIeHHas BOJIOW Yepe3 3TH MOBEPXHOCTH.
Ocnabnenne Jiyda CaXUCTHIMH YaCTUIIAMU M TPEXATOMHBIMH Ta3aMu. [IOHSITHE TONIIMHBI U3TyYaroIero cios. TermioBoe
HanpspKeHUE TOIOYHOTO 00beMa M pa3Mephl TONKHU. TernoBas MOIIHOCTD JIy4eBOCTIPUHUMAIOIIMX MOBEPXHOCTEH. DHTAIbINA B
anauabatHoi Tonke. OnpeencHue 0e3pa3mMepHON TEMIIEpaTypbl Ha BBIXOJIE U3 TONKH. [[OHSITHE CTENCHH YKPaHUPOBAHUS TOMKH.
Tema 3.2 Temroo0MeH B ITydKe NapooOpa3yroIX Tpyo

Onpeznenenue uncna Tpyo B psay. XKuBoe ceuenue s nmpoxoja razoB. CpeqHsist CKOPOCTh Ta30B B Mydke. TernoBast MOITHOCTh
KOHBEKTHBHBIX TOBEPXHOCTEH. DHTAJIBIM ra30B Ha BBIXOJE U3 Iyyka. [l0BepXHOCTh HarpeBa MPUTONOYHOTO Mmy4yka. Yucio psaoB
Tpy0. I'padmky 3aBHCUMOCTH XapaKTEPUCTUK BOJOTPYOHOTO BCIIOMOTATEIEHOTO KOTJIa OT HATPY3KH.

Tema 3.3 Tennonepenaya B IOBEPXHOCTIX HArpeBa YTUIM3ALUOHHBIX KOTJIOB

PacueTnblii peskxum. OCOOEHHOCTH TEIUIOBOTO pacueTa yTHIN3AMOHHBIX KOTJIOB CHCTEM OOBIYHON YTHIM3aLUH.

Paznien 4 BonHblil pexkuM U BOJIOTIOATOTOBKA

Tema 4.1 [Toka3zarenu kadecTBa Boabl. JlokoTioBas oopaboTka

OcHOBHEBIE HOHBI oMU B BoJie. JKecTKOCTh 1 coneHocTh Bojpl. Lllenounoe, dpocharnoe n HurparHoe uncio. TpeboBaHus k
nuTaTenbHON Bose. OuncTka oT HedrenponykroB. CHIDKEHHE 00MIeH JKeCTKOCTH. XUMHYIECKas 1 TepMUYIECKast Ieadpartis.
YceTpoiicTBO AeaspaTopa.

Tema 4.2 Hakune- u nuamooOpa3zoBanue. Boauslil pesxxum

CrnabopacTBOpHMBIE COEJUHEHUS B KOTIOBOM BOJE U MX BBINAJCHUE B BUJIE HAKUITH WK [II1aMa. BBOMMbIE XUMHYECKUE PEATEHTHI.
®DochaTHO-HUTPATHEINA pekuM 00paboTKH. BepXHs M HIDKHSA IPOYBKA.

Tema 4.3 3arps3HeHHe napa U METOBI IIOJIy9eHHs YUCTOTO TMapa

Harpyska 3epkana ucrnapeHus. MexaHu3M yHOca apoM BlIard. 3aBUCUMOCTb BIIaKHOCTH Napa OT BBICOTHI TAPOBOr0 MPOCTPAHCTBA
1 Harpy3KH KoTi1a. BHYTPHKOIIIEKTOPHEIE CerapannoHHbIe YCTPOHCTBRA.

Paznien 5 'azoguHaMuyeckue npouecchl B KoTiax. Liupkymsanus

Tewma 5.1 Na3oquHaMUUEcKHe MPOLECCHI B KOTIIAX

CornpoTuBiIeHHEe BO3AYIIHO-Ta30BOT0 TPAKTa U caMOTsra. XapakTepHCTHKa BO3AYIIHO- ra30BOro TpakTa. PacueTHble mapameTpsl
BEHTWJIATOpA. PerynupoBaHue mojayu Bo3ryxa.

Tewma 5.2 I[poriecc ecTecTBEHHOM IUPKYIIAIMH B KOTJIaX

OCHOBBI TEOPHH €CTECTBEHHON IUPKYISAUNU. Hale:KHOCTh eCTeCTBEHHOM UPKYISIIIAH.

Pa3nen 6 KoHcTpyKIny MapoBBIX U BOJOTPEHHBIXKOTIOB U UX JIEMEHTOB. DKCILTyaTalus KOTIOB




Tema 6.1 BonoTpyOHBIE CyOBBIE KOTIOM

I'maBHBIE KOTTIBI C MaponeperpeBaTeneM, pacoNnoKEHHBIM MEXKy KOHBEKTUBHBIMH ITydKaMHU U 32 KOHBEKTHUBHBIM ITy4KOM, a TaKKe
I'TIK ¢ moTHOCTEI0 3KpaHUPOBAHHOM TOMKO. BeromMoraTtenbHbIe KOTIIBI 0€3 XBOCTOBBIX M C XBOCTOBEIMH ITOBEPXHOCTSIMU HarpeBa,
6e3 mapomneperpeBarelis H ¢ HaporeperpeBaTesieM.

Tema 6.2 OraerpyOHbIE U OTHETPYOHO-BOJAOTPYOHBIE CYyIOBBIE KOTIIBI

OrHeTpyOHBI TOPU30HTAIIBHBII 00OPOTHBIN U BEPTHKAIIbHBIE KOTIIBL. OrHETPYOHO-BOAOTPYOHBIE KOTIIBI C Pa3IMYHBIM
UCTIOJIHEHUEM ITyYKOB.

Tema 6.3 YTunu3alMoHHbIE 1 KOMOMHAPOBAHHBIE CYIOBBIE KOTIIBI

Y TmIM3aoHHbIe KOTIIbI ¢ €CTECTBEHHON LMPKYIISIUUEH. Y THIM3alMOHHbIE BOJOTPYOHBIC KOTIIBI OOBIYHON yTHIIN3ALUH C
NPUHYIUTENBFHOM UPKYIAIHEH ¢ THIHHIPpUIEcKol GopMoii KoxKyxa M TIOAKIIIOUSHHE K HIM ceTlapaTropa mapa. Y CTpoHCTBO
cemnaparopoB napa. KoTisl ¢ riry0okoil yrunuzanuei TemnoTsl. [[puHnunuansHast cxeMa u 00 BUJ] KOTIA MITHHIPHIECKON
KOMIIOHOBKH C naporneperpeBateneM. KoMOMHUPOBaHHbBIE BEPTUKAIBbHBIN OTHETPYOHBIN 1 OTHETPYOHO-BOOTPYOHBIN KOTIbI. Koten
UHCHUHEPATOP.

Tema 6.4 Bonorpelinble aBTOHOMHBIE U YTHIN3ALIMOHHBIE KOTJIBI U YCTAHOBKU. T€pMOMACIISIHHBIE KOTIIbI

ABTOHOMHBII BOAOTPEITHBIN ra30TPyOHBIN 00OPOTHBIH KOTEN. Y TUIN3AIIMOHHBIC BOJOTPEHHBIC ra30TPYOHBIE KOTIBI C BHEIIHIM H
BHYTPEHHHMM OOBOJIHBIM KaHaioM. CocTaB ¥ IPUHIMUIT paOOTHI BOJOTPEHHOI KOTeNbHOH ycTaHOBKU. OLeHKa 1 001acTh
IIPUMEHEHUS OPraHUYECKOT0 TEIUIOHOCUTENS. TepMoMacisiHHbIN aBTOHOMHBINA KOTEN.

Tema 6.5 KotenbHas apmarypa. Marepuansl KOTJIOB. DKCIUTyaTallus KOTIOB

Ha3znauenue u ycTpoHCTBO CTONOPHOTO KJIallaHa, BOJOYKA3aTels, MUTaTeIbHOr0 KJIanaHa, TIIaBHOTO U HMITYJILCHOTO
HpEOXPaHNUTENBHBIX KIaaHoB. PacrionoikeHue apMaTypbl 1apoBoro Kotia. TpeGoBaHus K CTaJIM, HCIIOIb3YEMbIM B KOTJIAX, 1
npuMeHsieMble cTaini. OTHEYOpHbIE U TEIUIOM30JSILIMOHHBIE MaTepUabl.

IlocnenoBarenbHOCTD ONEpalMi IPU IOATOTOBKE CYIOBBIX NIAPOBBIX KOTJIOB K ACUCTBUIO. BBOX B IeiiCTBUE U TEXHUKA
0e30MacHOCTH IPH PACTONKE U IoabeMe napa. TexHuka o0CIyKMBaHUs TAPOBBIX KOTJIOB B ICHCTBUM: KOHTPOIUPYEMbIE
TapaMeTpHl, o IepKaHie YPOBHS BOIHI B KOTJIE, KOHTPOJIE pabOTHI INTATEIFHOM M TOIUTMBHOM CHCTEM, IPYTHe OIEPaIliH.
TexHnKa BEIBOJ KOTJIA U3 ACHCTBUS IPH HOPMAIBHBIX PEXKUMAX PAOOTHI, «KMOKPOE» H «CyX0e» XpaHCHHE. ABapHIHHBIC PEKUMBI
paboThI. YIIyCK BOABL: NPU3HAKHU, JEHCTBUE OOCTYKUBAIOIIET0 NepcoHana. [[pHurHbI M0XKapoB B ra30X01aX aBTOHOMHBIX U
YTHIN3aIHUOHHBIX KOTJIOB U JEHCTBHS IIPU UX BO3HUKHOBEHHH. OCOOEHHOCTH OOCIY)KMBaHNUS yTHIN3ALMOHHBIX KOTIOB. TexXHnKa
0€301TacHOCTH IIPH 3KCILTyaTaI[H KOTJIOB.

CrtpykTypa KypcoBOil paboThI

HaumenoBanue pasnena O0BéM

rpaduyeckas YacTb TEKCTOBasi YacTh
1 Pacuér xapaKTepUCTHK TOIUIMBA - 1 — 2 ctpanunsl Gopmara A4
2 MartepuanbHbIil OaiaHC mporecca TOpeHus | KT TOIIIHBa - 2 — 3 crpanums! Gopmara A4
3 DHTanenusg NPOAYKTOB CrOpaHUS - 2 ctpanunsl ¢popmata A4
4 Tloctpoenue nuarpammel JI° —t Jluct popmata A 4
5 TlpeaBapuTeNbHBIN TEIJIOBOW OallaHC M OMPEACICHUE pacxoja TOIUIHBa - 3 — 4 crpanunsl Gopmarta A4
6 OnpenencHUe OCHOBHBIX 3JIEMEHTOB TOIKH - 2 — 3 crpanuns! Gopmara A4
7 TlocTpoeHne KOMIIOHOBOYHOT'O YepTeska TOMKH Jluct popmara A 3
8 Pacuér TemmooOMeHa B TOIKE - 4 — 6 crpanun popmara A4
9 Pacu€r TeruiooOMeHa B MyYKe MapooOpas3yrommx Tpyo - 5 — 7 ctpanun gopmara A4
10 BeimonHeHne uepTexa OOILIero BUaa KOTJa. JIuct popmata Al
Bcero 1 mucra dopmara Al 19 — 27 crpannn popmara A4

6. ®POHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

OtueTsl M0 T1abopaTOpPHBIM paboTam
Bompocs! k 3x3ameHy

6.2. Tembl NUCLMEHHBIX PadoT

Kypcoas paboTa o Teme "TermioBoii pacueT BOJOTPYOHOTO BCIIOMOTaTEIBHOTO ITapOBOTo KOTia"

6.3. KonTpoabHbIe BONIPOCHI U 3a]aHUS

. CyzoBbie moTpeduTenu napa

. Kimaccudukanms mapoBbIx KOTIOB

. XapaKTEepUCTUKU KOTIIOB

. Tomuo CIIK. Tpebosanus k Tormusy CITK

. Toruo CIIK. CocraB TomauBa. Maccsl TOIUIMBa

. OCHOBBI TeopuH ropeHus TorumBa. CKOPOCTh TOPEHUS U (PaKTOPHI €€ OTIPEEIISIONIHIE
. MarepuanbHblii 6ajaHc Ipolecca rOPeHuUs. DHTAIBIUS MPOAYKTOB CTOPAHUS TOILUINBA
. IIpu3Haky KaueCTBEHHOTO TOPEHUs! TOIIIMBA
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9. OcHOBHBIE TONOXKEHUS TEOPHUHU TOMOYHBIX MpoueccoB. TpeboBanus k Tomkam CITK

10. Terutopoii 6ananc CITK

11. YpaBHeHne TemioBoro Oamanca

12. TerIoBbIe OTEPHU U CIIOCOOBI X YMCHBIICHHS

13. KIIJI xotna

14. ®opcynku CIIK

15. Koapdummment nonesnoro nevicteus CIIK mo nmpsmMoMmy 1 00paTHOMY TETIOBOMY OallaHCy

16. IpuHIun paboTel OTHETPYOHBIX KOTIIOB

17. BonoTpyOHbIE Cyn0BbIE ITapOBbIE KOTIIBI, 00JIaCTh IPUMEHEHHS, JOCTOMHCTBA U OCOOCHHOCTH
KOMITOHOBKH

18. Metoauka pacuera Teruooomena B Tonke CITK

19. Koo puument 3arpszHeHns NOBEPXHOCTEH

20. CynoBble TapoBble KOTIIBI C IPUHYUTEIbHON MUPKyueil. OCOOEHHOCTH KOHCTPYKIIMU U 00/1acTh
PUMEHEHUS

21. HagexHocTs ectecTBeHHOU upkyssiun CITK

22. OCHOBHBIEC ypaBHEHHS JIJIs pacyeTa KOHBEKTUBHOrO Tersiooomena B CITK

23. OCHOBBI TEOPUHU TOPEHUS

24. «lllaxTHBIe» CymOBBIE TapOBbIe KOTIEL. OCOOCHHOCTH KOHCTPYKIINHI

25. Asponunamuyeckuii pacuer CITK

26. Conpotunenue ceru. Cmotsra CIIK n YIIK

27. Crioco0bl peryIupoBaHusI MOJa4X BO3IyXa

28. OCHOBBI TEOPUH €CTECTBCHHON NUPKYIANUH. KpuTepun Hae)KHOCTU €CTECTBEHHOI IUPKYIAINN
29. Ouenka HazexxHocTy nupkyasuun CITK. IIpuunHel, BEI3BIBAIOLINE 3aCTON U ONPOKUIBIBAHHE LIUPKYIALUT
30. OCHOBBI TEOPHH €CTECTBEHHOH MUPKYIANH. [IpenensHas KpaTHOCTD IUPKYIISINT

31. YTmin3annoHHbIe KOTIIBI ¢ IPUHYAUTENBHON NUPKYIAIUEH, NX XapaKTEePUCTHKH M 00JIaCTh IPUMCHEHHS
32. Onopsl CyOBBIX ApOBBIX KOTI0B. KoHCcTpyKiMs u paboTa

33. OCHOBHBIE MOJ0KEHHS TEOPHHU €CTECTBEHHON HUpKynsauu. KpatHocTs nupkynsauun. CkopocTs
LHUPKYJSIIMA. JIBIOKYIIMN HAop U MOJIE3HBIN HAIOP LIUPKYISALUN

34. KomOuHMpOBaHHBIE KOTIIHI

35. Apmarypa CIIK, koHcTpykius, pabota u pasmenienne Ha CITK

36. Oomyposka CIIK. Yxon 3a KHpITHIHO KiIa Ko

37. KousextusHsIi Teruioodmer B CIIK

38. Jlyuuctslif Ternoodmen B CITK

39. Pacuer Ha mpouyHocTh 35emeHToB CITK

40. Matepuaiel, IpUMEHsAEMBbIE B KOTJIOCTPOSHUU. MeTalul OBEPXHOCTEH HarpeBa, KOJIEKTOPOB U apMaTyphl

6.4. Meroaquueckue MaTepHaJibl, ONpele/sioniie Npoue1yphbl OlleHHBaHUSA

[Ipu 3ammTe 1a60paTOPHEIX PabOT OOyUJaromeMycCst 3aaeTcsl TPH BOIIpoca 1o TeMe paboTsl. B cirydae oTBeTa Ha IMOCTaBICHHBIE
BOIIPOCHI paboTa cunTaeTcs 3amuineHHon. [Ipu oTBeTe Ha JjBa BOIpOCa U MOTHOM OTCYTCTBHU OTBETA Ha TPETUH, MITH HETIOTHOM
OTBETE, Ha BCE TPH Bompoca nabopaTtopHas paboTa cYUTAeTCs He 3aIlHIICHHOM.

MertouKa OLEHKH KypCOBOI pabOoTHI

O1eHKa «OTIHYHOY» CTaBUTCS 00y4aeMOMY, KOTOPBIH B CPOK, B TOJTHOM 00BbEME B COOTBETCTBUU C 33laHUEM BBIIOTHUI KYPCOBYIO
paborty. [1pu 3ammre 1 HanMcaHUK pabOTHI CTYAEHT NTPOJEMOHCTPHPOBAT HABBIKK U yMEHHs, (POPMHUPYEMBIE B PE3YIbTaTe OCBOCHUS
KoMIteTeHImH. Tema, 3asBieHHast B paboTe pacKphITa IMMOJTHOCTHIO, BCE BBIBOJBI CTYICHTA ITOTBEPKICHEI MaTepruaIaMn
UccIe0BaHus U pacyeTaMy. OTUeT HOATOTOBIICH B COOTBETCTBUH C IMIPEABSIBISEMbIMU TPEOOBAaHUSIMHU. B X0z€ 3alUThI CTyIEHT
JEMOHCTPHPYET HEOOXOAUMBIH YPOBEHb CHOPMUPOBAHHOCTH BCEX NPEAYCMOTPEHHBIX 3TallOB KOMIIETCHIUH, €T YETKHE OTBETHI
Ha MIOCTaBJICHHBIE BOIPOCH], CBOOOHO BIIa/IeeT OHATHITHBIM 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, MPaKTUUYECKUE
MarepHalsl 00paboTaHbl HE MOJHOCTBIO. B X0/1e 3a1uThl JeMOHCTPUPYET ChOPMUPOBAHHBIE HA IOCTATOYHOM YPOBHE 3HaHUS,
YMEHHS W HaBBIKH, YKa3aHHBIX B paboTe, HEe MOITHOCTHIO PACKPHUI 3asBICHHYIO TEMY, CHIeJIall IIOBEPXHOCTHBIC BBIBOIBI IIPOTPAMME
9TAIOB OCBOCHUS KOMIIETEHITHH, JOMYCKaeT HeIPUHIMITHAIbHBIE HETOYHOCTH IIPH OTBETaX Ha BOMPOCHL

O1LeHKa «yJOBJICTBOPUTEIILHO» CTABUTCS 00y4aeMOMY, KOTOPBIH JOITYCTHII POCYETHI M OMHUOKH, C1a00 MPOAEMOHCTPUPOBAI
AQHAJHUTHYECKNE CIOCOOHOCTH M HABBIKK PA0OTHI C TEOPETHUSCKUMH HCTOYHUKAMH. [IpH 3aIuTe 1eMOHCTPUPYeT He A0 KOHIA
c(OpMHUPOBAHHBIE 3TANbl KOMIETESHINH U 3HAHHS TOJIKO OCHOBHOTO MaTepuaa, JOIMyCKaeT OMHOKN PUHIMITHATBHOTO XapaKTepa
IpU OTBETAX HA BOIIPOCHI.

O1LeHKa «HEY/IOBJICTBOPUTENIBHO» CTABUTCS 00y4aeMOMY, KOTOPBIIT HEe BBIITOIHUII KypCOBYIO PabOTY, JIOO BBIOIHHI C TPYOBIMU
HapYIEHNSIMH TpeOOBaHMI, HE PACKPBII 3asBICHHYIO TeMY, HE BBITIOJIHIII TPAKTHIECKOH 9acTH paboTHI.

MetonuKa OLIEHKH 3K3aMeHa

DK3aMeH 10 TUCIUILIHHE COJCPKUT BOMPOCH HANIPABIICHHBIE HA OIICHKY 3HAHUH, YMCHUI W HaBBIKOB, XapaKTEPHU3YIOIINX 3TaIlbl
(hopMHpOBaHIS KOMIIETEHINY. DK3aMECHAIIMOHHBIIN OUIIET CONEP KUT YETHIPE BOIIPOCA, OXBATHIBAIOIINX OCHOBHBIC OHSTHS,
U3y4yaeMble B AUCLUILINHE.

DK3aMeH NPOBOAUTCS B TUCEMEHHOM BHJIE.

OreHKa 3a 3K3aMeH BBICTABIAETCS B COOTBETCTBHH C IPUBEICHHBIMH HIKE TPEOOBAHUAMH.

2 (HeyROBIETBOPUTEIHHO) - BBICTABIICTCS 00yJaIOMEeMycsl, €CIIH XOTsI ObI OTHO U3 3aJaHHH He BBITIOJIHEHO MITH BEIITOTHEHO HE B
HOJIHOM 00BEME W/MIIN OJIMH MIJIM HECKOJIBKO OTBETOB MMEIOT OIIMOKY B COAEPKAHUU W/UIIM BBIBOJAX, KOTOPbIE IIPUBEIH K




3HAUUTENBHOMY HCKaKCHUIO HTOTOBOTO pe3yabTaTal (YIOBIETBOPUTENBHO) — BBICTABIAETCS 00YyJarOLIeMyCs, €CIIH BCe 3aJaHus
BBITIOJIHEHBI B COOTBETCTBUH C TPEOOBAHUSIMU SK3aMEHAIIMOHHOTO OMJIETa, B MOTHOM 00beMe, OHAKO OAMH MU HECKOIBKO
OTBETOB UMEIOT OIIMOKH B COACPKAHUY H/UIH BEIBOAAX, KOTOPHIEC TIOBICKIN HE3HAYNTEIFHOE HCKAKEHNE HTOTOBOTO Pe3yNbTara.
4 (x0poI1I0) — BBICTaBIAETCS 00YJAIOIIEMYCs, €CIIH BCE 33JaHUS BBIIIOJIHEHBI B COOTBETCTBHH C TPEOOBAaHMAMH YK3aMEHAIIMOHHOTO
6urera, B TOJTHOM 00beMe, OIHAKO OJMH UM HECKOJBKO OTBETOB UMEIOT OIIUOKU B COAEPKaHUH U/UITH BBIBOJAX, HE BIUSIOLIME
(vmu c1abo BIHSIONINE) HA UTOTOBBIN PE3yNbTaT.

5 (oTaHM9HO) — BBICTaBIAETCS 00YJAIOIIEMYCs, €CIIH BCE 3aIaHHS BBITIOJIHEHBI B COOTBETCTBHH C TPEOOBAaHUAMH YK3aMEHAIOHHOTO
OuseTa, B IOJIHOM 00beMe U 0€3 OIIHOO0K.

B ciydasix, eciM CTyJIEHT AaeT He MOJIHBIC W/WIIN He Pa3BepHYTHIE OTBEThI HA BOIIPOCH! OMIIETa MIIM JKE€ OTBETHI COAEPIKAT
OITMOOYHBIE CBEICHHS M BHIBOIBI, IIPETIOIaBATEIh BITPABE 3a1aBaTh JOIIOJHUTEIHHBIC BOIPOCH], HAIPaBICHHBIC HA yTOYHCHNE
YPOBHS 3HAHUU, yMEHUH U HABBIKOB CTYJEHTA B paMKaX OCBOEHUs KOMIIETEHIMN 110 JaHHOU AUCLUILIMHE.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenayemasi JutepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI

JI1.1 (Cens JI. 1. CynoBble KOTeNBHBIE U Taponpon3Boasamue ycraHoBky: Kype mekuuit | Bmagueoctox: MI'Y nm.
anm. I'.1. HeBenbckoro,
2011
7.1.2. Jlono/HUTeIbLHAS JIUTEpaTypa

ABTOpBI, COCTaBUTEIH 3aryiaBue WznarenscTBo, rox
JI2.1 | Xapun Bragumup CynoBbIe MaIllMHbBI, YCTAHOBKH, YCTPOMCTBA M CUCTEMBI: YICOHHK TS Mockga: TpaucJlur [u

MurpodaHoBHY, BBICIII. MOP. yue0. 3aBeieHui Ip.], 2010

3anbko Oner

Huxkonaesuy, JIEkun

Bopuc I'puropbeBuu,

ITucknoB Bukrop

Tumodeesuy, Xapux

Bragumup

MurpodaHoBuY
JI2.2 |Enun B. U, CynoBble KOTENbHBIC YCTAHOBKH: YIEOHNK Mocksa: Tpancnopr, 1993

Jenucenko H. 1.,

Koctbues 1. U.

7.1.3. Metoanueckue pa3padoTku

ABTOpBI, COCTaBUTENIU 3aryiaBue WznarenscTBo, rox
JI3.1 | Ilymnun Banepuit Bsi3kocTh TOMIMBA 1 TEMIIEpaTypa €ro MoJA0rpeBa: METo 1. yKa3. o Hosocubupck: HU'ABT,

Ilerposuy, Eropos BBITIOJTHEHHUIO JIa0.-TIpakT. paboTsl 1o auct. " Cy1oBbIe KOTEIbHBIE H 2009

I'eopruii JIeoHN10BUY | MApOIIPOU3BOIAINE YCTAHOBKH"
JI3.2 | IIymraus Banepuit TemnnoBoif pacuéT BOJOTPYOHOTO BCIOMOraTeIbHOTO MapoBoro kotna: | HoBocubupck: CI'YBT,

ITerpoBuu METO/. YKa3. IO BBIM. KypcoBOW paboThl o auctuiuinae "CyaoBbie 2016

KOTEJBHBIE U MTapONIPOM3BOIAIINE YCTAHOBKHU"

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenue Ob6opynoBaHue
VYueOHas AyITUTOPHS i | AyoutopHas  gocka; Kowmmuekr ydeOHolt wMmeOenmu; JlabGopaTopHble ycTaHOBKM: HacocHas
MIPOBEICHHSI 3aHATHUH | ycTaHOBKa C IIEHTPOOEKHBIM HacocoM, HacocHas yCTaHOBKa C BHXPEBBIM CaMOBCACHIBAIOIIHM

MPaKTUYECKUX 3aHATUI

HacocoMm 1,0 BC-0,9M, BeHTunAIMOHHAS yCTAaHOBKA C ABYMs IIEHTPOOEKHBIMU BEHTHISTOPAMHU,
Kanopumerp B-08MA nnsi onpeneneHus TEIJIOTHI CropaHHUs TOIUIMBA, Buckosumerp tuma BY
(OHrnepa) mist ompeneneHusl BI3KOCTH TOIUINBa, [Ipnbop Maptenc-Ilenckoro ans ompeneicHuUs
TeMIIepaTyp BCIBIIIKK M BOCIDIAMEHEHHS TOIUIMBA, KomIpeccopHast yCTaHOBKa ¢ KOMIIPECCOPOM
KBJ-I'; Maketsl: PyneBas mimymxkepHas Mamuna, Kornoarperar KOAB 63, T'azorypOunHas
yctaHoBKa, CTEHJ BEpTOJNETHON Tra30TypOMHHOW yctaHoBKkM M601-B, PyneBas peeuHo-
IUTyH)KepHass MamnHa; KOMIUIeKTH ydeOHO-HarIIaHBIX mocobmit mo maucimmmHaM: CymoBoe
BCIIOMOTATENbHOE JHEepreTndyeckoe obopynoBanue, CyqoBble KOTENbHBIE M MApONPOU3BOISIINE
ycraHoBkH, CynoBele TypOoMammuHbl, TeruioTeXHHKa ¥ Temulonepenava, [ wWapaBimdyeckue u
ITHEBMaTHYECKHE CHCTEMBI, T eIIOTeXHIKA

YuebHas ayJAUTOpHs quis | AynutopHas  pocka; Kommiekr ydeOnoit meGenm; JlaGopaTopHble yctaHOBKH: HacocHas
NPOBEJCHHUS TEKYLIEro KOHTPOJIS | yCTAHOBKA C LIEHTPOOEXKHBIM HacocoM, HacocHas ycTaHOBKa € BHXPEBBIM CaMOBCACHIBAIOIINM

u l'[pOMe)KyTO‘IHOﬁ aTTeCTalun

HacocoM 1,0 BC-0,9M, BeHTuUnSIIMOHHAS YCTaHOBKA C JIByMS LIEHTPOOEKHBIMH BEHTHJIATOPAMH,
Kanopumerp B-08MA nnst onpeneneHus TEIJIOTHl CropaHHUs TOIUIMBa, Buckosumerp tuma BY
(OHrnepa) mis onpeneneHHs: BI3KocTH TomimBa, [Ipubop MapreHc-IIeHCKoro st ompenenceHus
TeMIIepaTyp BCIBILIKM M BOCIUIAMEHEHMs TOIUMBa, KommnpeccopHas ycTaHOBKa C KOMIIPECCOPOM




KBA-I'; Maxketsl: PyneBas miaymxkepHas MamuHa, Kormoarperar KOAB 63, T'azorypOmuHas
ycraHoBka, CTeHJ BepTOJIETHOW Ta30TypOMHHON yctaHoBkun M601-b, PyneBas peeuno-
IUTyH)KepHass MamnuHa; KoMIUTeKTHl ydeOHO-HarIIgHBIX TmocoOmit mo mucrumimHaM: CymoBoe
BCIIOMOTATEIbHOE 3HepreTudeckoe obopymoBaHue, CymoBble KOTEIBHBIE M IApONPOU3BOAAIINE
ycraHoBku, CymoBele TypOoMaiiusbl, TeruioTeXHHKa ¥ Temwlonepenaya, [ WIpaBIuyecKue u
ITHCBMaTUYECKUE CHCTEMBI, TeIIOTeXHUKA

YuebHas AyIUTOPHS TUTS
NPOBEJCHHUS  T'PYIIOBBIX u
MHANBUIYaIbHBIX KOHCYIBTALNH

AymutopHas 1ocka; Komrurekt yueOHO#T wmebemm; Jlaboparoprble ycraHoBkum: HacocHas
YCTaHOBKA C IEHTPOOESKHBIM HacocoM, HacocHas ycTaHOBKa C BHXPEBBIM CaMOBCACHIBAIOIINM
nacocom 1,0 BC-0,9M, BeHTumnsiunoHHasi yCTaHOBKA C ABYMS LEHTPOOEKHBIMH BEHTHUIISTOPAMH,
Kanopumerp B-08MA nnst onpeneneHus TEIUIOTHI CropaHHUs TOIUIMBA, Buckosumerp Ttuma BY
(OHrnepa) mnst ompeneneHusl BI3KOCTH ToruinBa, [Ipubop Maptenc-Ilenckoro ans ompenencHus
TEMIIepaTyp BCIBIIIKK M BOCIUIAMEHEHMs TOIUMBa, KommpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KB/-I'; Maketsl: PymeBast miaymkepHas wmamuHa, Kornoarperar KOAB 63, T'azorypOunHas
ycraHoBKa, CTeHI BepTONETHOW Tra30TypOWHHOW ycraHOBKM MO601-b, PymeBas peeuno-
IUTyH>KepHass MamnHa; KoMIUIeKTs ydeOHO-HArmsagHeIX mocobuit mo mauciumimHaM: CymoBoe
BCIIOMOTaTeNbHOE 3HepreTndyeckoe obopynoBanue, CynoBble KOTENIbHBIE M MApONPOU3BOISIINE
ycraHoBkH, CynoBele TypOoMammuHbl, TeruloTeXHHKa ¥ Temvlomepenada, [ wWapapiamdyeckue u
ITHEBMaTHYECKHIE CHCTEMBI, T eIIOTEXHNKA

Jlabopatopust CynoBbix | AymutopHast 1ocka; Komrutekt y4ueOHolt wmeOenu; Jlabopatopubie yctanoBku: HacocHas
9HEPreTMYeCKHX  YCTaHOBOK - [ yCTaHOBKA C LIEHTPOOEKHBIM HacocoM, HacocHas ycTaHOBKa ¢ BHXPEBBIM CaMOBCACHIBAIOIINM
ydeOHas ayqUTOpHs s | HacocoMm 1,0 BC-0,9M, BeHTHISIMOHHAS YCTAaHOBKA C ABYMs IIEHTPOOEKHBIMH BEHTHIISATOPAMH,
MIPOBEICHUS nabopatopueix | Kamopumerp B-08MA mist omperneneHusl TEIIOTHl CTOpPaHUs TOIUTHBA, Bucko3mmerp tuma BY
3aHATHH (OHrnepa) mia ompeneneHHs: BA3KocTd TomiuBa, [Ipubop MapreHc-lIleHckoro st ompeneneHust
TEMIIEpaTyp BCIBILIKK M BOCIJIaMEHEHHs TOIIMBa, KommpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KBA-I'; Maxkersr: PyneBas miymkepHas MammHa, Kotmoarperar KOAB 63, INazorypOmuHas
yctaHoBKa, CTeHI BEpTONETHOW ra3oTypOuHHONM ycraHoBKH MO601-b, PymeBas peeuno-
IUTyH)KepHass MalnHa; KoMIulekTsl ydeOHO-HArmagHeIX mocobuil mo aucuumiauHaM: Cynosoe
BCIIOMOTATENbHOE BHepreTudeckoe obopymoBanne, CynoBble KOTENBHBIE M NapONPOU3BOJSIINE
ycraHoBkH, CynoBele TypOoMammHbl, TemmoTexHHKa ¥ Temvonepenada, [ wapapinmdeckne u
ITHEBMATUYECKHE CUCTEMBI, T eII0TeXHUKA
YuebHas ayIUTOpHsI quist | AynuropHast  mocka; Kowmmiekr ydeOHo# MeGenu; JlaGoparopHble ycraHoBku: HacocHas
MPOBEICHUS 3aHATHH | yCTAHOBKA C IEHTPOOSXKHBIM HacocoM, HacocHas ycTaHOBKAa C BHXPEBBIM CaMOBCACHIBAFOIIHM

JICKIITMOHHOI'O THIIA

HacocoMm 1,0 BC-0,9M, BeHTmiAmmoHHas yCTaHOBKA C ABYMsS IICHTPOOEKHBIMH BEHTHISTOPaMH,
Kanopumerp B-08MA 1ns ompezaeneHusi TEIUIOTHI CTOpaHHs TOIUIMBa, Buckosumerp Tuma BY
(OHrnepa) [uis ompezeNieHUs BSI3KOCTH TomumBa, [Ipubop Maptenc-Ilenckoro mis omnpeneneHus
TeMITepaTyp BCIBIIIKK M BOCIDIAMEHEHHS TOIUIMBa, KomIpeccopHast yCTaHOBKa ¢ KOMIIPECCOPOM
KBA-I'; Maxkersr: PyneBas miaymxkepHas wmamuHa, Kormoarperar KOAB 63, INazorypOmuHas
yctaHoBKa, CTeHJ BepTOJNeTHOHl ra3oTypOMHHONW yctaHoBkM M601-b, PyneBas peeuno-
IUTyH)KepHass MamnuHa; KoMIUTeKTH ydeOHO-HamIIOHBIX TocoOmii mo muctumimHaM: CymoBoe
BCIIOMOTATEIBHOE 3HepreTudeckoe obopynosaHue, CymoBble KOTEIBHBIE W ITApPONPOU3BOASAIINE
ycTaHoBKH, CynoBele TypOoMamuHbl, TemnoTeXHHKa M Temlonepenada, [uapaBauuyeckue u
ITHEBMATUYECKHE CUCTEMBI, T eMI0TEXHUKA




