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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 | OkcruryaTtarys CyJJOBBIX BCIIOMOTATEIbHBIX MEXAHI3MOB, YCTPOMCTB U CUCTEM

2.1.2 HByXTOHJ'[I/IBHI)IC 1 TpaAULIMOHHBIC IBUI'aTCIIbHBIC YCTAHOBKH CY10B

2.1.3 | O3HakoMuTenbHast MPaKTUKA

2.1.4 | BBenenue B crieliMaabHOCTD

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

2.2.1 ABTOMaTI/I3I/IpOBaHHLIC CHUCTEMBI YIIPABJICHUA CYJOBBIMH OHEPICTUICCKUMHU YCTAHOBKaMU

2.2.2 | AHanu3 IpUYUH HOBPEXICHUH CYIOBBIX TEXHUIECKUX CPECTB

2.2.3 | BaxTeHHOE 00CITy)kKMBaHHE CYTOBBIX SHEPTETHIECKUX YCTAHOBOK

2.2.4 | luarHoCTUPOBAHUE CUCTEM aBTOMATUYECKOTO YIIPABICHHUS

2.2.5 | U3mepenue nmapaMeTpoB pabOUHX MIPOIECCOB B CYAOBBIX SHEPTeTHUESCKUX YCTAHOBKAX W KOHTPOIBGHO-U3MEPUTEITBHEIC
IpuOOpEI

2.2.6 | OCHOBBI TEXHUYECKOH SKCIUTyaTaIlMH CYIOBOTO JIEKTPOOOOPYIOBAHHUS M CPEJICTB ABTOMATH3AIIUHI

2.2.7 | Teopust pe3aHus, OCHACTKA M HHCTPYMEHT

3. KOMIIETEHIIIA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3VJIETATE OCBOEHHUS JUCLIATLIAHEI
(MOZY.JI)

YK-2: Cnioco0eH ynpaBJ/isiTb IPOEKTOM HA BCEX 3TANax ero ;KU3HEHHOI0 UKJIa

VYK-2.2: KoHTponupyeT pealn3aiuio MPoeKTa, OCYLIECTBISIET MOHUTOPUHT TPOCKTA K 0()OPMIICHUE OTYCTHOH JOKYMEHTAIMH 110
MIPOCKTY

OIIK-2: Cnioco0eH NpUMEHATh eCTECTBEHHOHAYYHbIE H 00IeMHKCHEPHbIC 3HAHNS, AHAJIMTHYECKHE METO/AbI B
npodgeccHoHAILHOI 1eATeIbHOCTH

OIIK-2.3: HpHMCHHeT METOABI TCOPETUICCKOT'O U SKCIICPUMCHTAJIIBHOI'O UCCJICJOBAHUA B HpO(l)eCCPIOHaJ'IBHOﬁ JACATCIBHOCTHU

OIIK-3: Cniocoden MPOBO/IUTH U3MEPEHUSA U l-laﬁJ'llO)Iel—lPlﬂ, OﬁpaﬁaTblBaTb U NPEeACTABJATH IKCIICPUMEHTAJIbHBIC TaHHbIE

OIIK-3.3: O6pabaThiBaeT U MPEACTABISACT MOJYICHHBIC TaHHBIC W OLICHUBAET PE3yTbTaThl H3MEPCHUN

IIK-6: CnocoGeH ocylecTBJAATh MOAT0TOBKY, IKCILIYaTALUI0, 00HAPY:KeHHe HEHCIIPABHOCTeH U Mepbl, He00X0ANMBIe A1
MpeA0TBPAaIeHNs] MPUYMHEHNS MOBPeKAEHU CIeAYIOIIHM MeXaHH3MaM U cucTeMaM ynpasienus: 1. [1aBHbIii 1BHUraTeas
H CBSI3aHHBIE ¢ HIM BCIIOMOIaTeJIbHbIe MexaHu3MbI; 2. IlapoBoii KoTes1 H cBSI3aHHBIE ¢ HIM BCIIOMOTaTeJIbHbIe MeXaHU3MBI
U NapoBble cucTeMbl; 3. BenoMorareabHble NepBHYHbIE ABUIATe/IM U CBA3aHHbIE ¢ HUIMH CUcTeMbl; 4. [Ipyrue
BCIIOMOTaTeIbHbIE MEXaHU3MBbI, BKJII0YAsi CHCTEMbI OXJIAKIeHHsI, KOHIMIIMOHUPOBAHHS BO3IyXa H BeHTHJISIHH

[IK-6.5: Obecneuenne 6e30MacCHOCTH MPHU SKCIUTyaTallud KOTEIbHBIX YCTAHOBOK




ITIK-34: CnocodeH copMupoBaTh 1eJIM IPOEKTA (IIPOrpaMMbl), pa3padoTaTh 00001IeHHbIC BADHAHTBI ee PellleHHsl,
BBINOJTHATH aHAJIM3 3THX BAPHAHTOB, IPOTHO3MPOBAHME MOCJIEICTBUI, HAX0K/1eHe KOMIIPOMHUCCHBIX pelleHMii

I1K-34.1: [InanupyeT Lenu NOpoekTa, pazpadaTbiBaeT BApHAHTHI PELICHUS, aHAIN3UPYET U IPOTHO3UPYET PE3YIbTaThl CBOUX
perieHnui

IIK-35: CnocodeH pa3padoraTh IPOEKThbl 00bEKTOB NPOeCCHOHAIBLHOM 1eATEeIbHOCTH € y4eTOM (PHM3UKO-TeXHHYECKHUX,
MeXaHHKO-TeXHOJIOTHYeCKHX, ICTETHYECKHX, IKOJIOTHYeCKHX, IPrOHOMHYECKUX U IKOHOMHUYECKUX TPeGOBaHHUI, B TOM
YHcJie ¢ HCMOIb30BaHNeM HHPOPMALMOHHBIX TeXHOJIOTHIA

ITK-35.1: OcymiecTBisieT co3gaHue 00BEKTOB MPO(eCCHOHANBHOI JIEATEIBHOCTH C YYETOM Pa3INYHBIX TPEOOBaHUN H HOPM C
WCTIOJTb30BaHHEeM HH()OPMAITMOHHBIX TEXHOIOTUI

B pe3yiabTaTe 0CBOCHUS JUCHUIIIMHBI oﬁyqaloumﬁcn JOJIZKCH

3.1 |3naTh:

3.1.1 | BO3MOXHBIE BAPUAHTHI PEIICHUS TOCTABICHHBIX 33/1a4 C LEJIbIO BHIITOJHEHUS MEPOTIPUATHH 110 BCEMY MEPHOLY
JKU3HEHHOTO LIMKJIA KOTEJIbHOW YCTaHOBKH;

3.1.2 | OCHOBBI TEOPHH TIPOIIEcca TOPEHHUS; MaTePHANBHBIN OaTaHC IIpomecca TOPEHNUs, TEIUIO0OMEH B KOTIax U
IaporeHeparopax;

3.1.3 | Temoo6MeH B KOTJIaX M MaporeHepaTopax;

3.1.4 | BOOHBII peKUM U BOJOIOATOTOBKY;

3.1.5 [ kmaccuduKanmio CyJOBBIX KOTIOB, HA3HAUCHNE KOTEIBHBIX U MTApOIIPOU3BOIAIINX YCTAHOBOK;

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

3.1.7

3.1.8

3.19

3.1.10

3.2 | Ymers:

3.2.1 | npuMEHHUTH MOTy4YEHHBIE 3HAHUS MPU PEIICHUH KOMITJIEKCHBIX 3a/a4, B COOTBETCTBUU C OCHOBHBIMH BHJIaMHU
po¢eCCHOHATIBHON esITebHOCTH;

3.2.2 | 1poU3BOAUTH KOHCTPYKTOPCKHUE PACUETHI CYAOBBIX KOTJIOB;

3.2.3 | mpon3BOINUTE pacyeT TEIIOBOro OalaHCca M pacXoia TOIUIMBA ITAPOBBIM KOTIIOM;

324 YIIpaBJIATH KOTCIBLHOU yCTaHOBKOﬁ npu pa60Te B HOPMAJIbHBIX YCJIOBUAX W ITPU BOSHUKHOBCHUUN aBapHﬁHBIX chyaum?I;

325 OCYHICCTBIATDH BLI60p OJIEMCHTOB KOTCJIbBHBIX YCTAHOBOK IJI 3aMCHBI B ITPOLECCE IKCILTyaTallun CYI0B;

3.2.6 | TOATOTOBUTH COOOIIEHHE IO KOTEIbHBIM YCTaHOBKaM

3.3 | Baragern:

3.3.1 [ MeTomMKaMi pacyeToB CyJOBBIX KOTEIBHBIX YCTAHOBOK, CIIOCOOHOCTBIO TPAaMOTHO ¢(h)OPMYITHPOBATE BEIBOJIBI;

3.3.2 | MeTo1aMU KOHCTPYKTOPCKUX PACUETOB CYJOBBIX KOTJIOB;

3.3.3 | HaBbIKaMH BbIOOpA KOTJIOArPEraToB MO 33JaHHBIM TPEOOBAHUAM

4. CTPYKTYPA JUCHUILIAHBI (MOIY.JI5T)

Bun HaumeHoBaHuUe pa31e/ioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpIlo
3aHATHSA / Kype AroT
Paznen | Pa3pmen 1.
Jlex KotenbHas ycranoBka cyaHa. [TaponpousBoasias yctaHoBka /JIek/ 5 1 JIT.1 0
Cp KorenpHas ycranoBka cynHa. [TaponpousBoasiuas ycranoBka /Cp/ 5 18 JI2.1J12.2 0
JIex Cxuranue KUAKAX TOIUTUB B CYJOBBIX KoTiax /JIex/ 5 JI1.1 0
Jlab OnpezesneHue TeIUIOTH CTOPaHUs TOILIMBA 5 4 JI3.1 0
Onpezenenue TeMepaTypbl BCIBILKH
Tonounsie ycrpoticta /J1ab/
Cp Cyxuranue )XHUJIKUX TOTUTAB B CYJIOBBIX KoTiax /Cp/ 5 18 JI2.1J12.2 0
Jlex TemmooOMmeH B koTnax /JIex/ 5 2 J1.1 0




JIab Omnpenenenue pa3MepoB TONKH U JUAMETPOB KOJUIEKTOPOB, IIOCTPOCHHUE 5 4 JI3.2 0
KOMIIOHOBOYHOTO YepTeXka TONKH
[ocTpoeHre KOMIIOHOBOYHOTO YepTeKa KOHBEKTHBHOTO IydKa
COIYTCTBYIOIINE PACIETHI
/J1ab/
Cp Temnoobmen B koTiax /Cp/ 5 18 JI2.1J12.2 0
Jlex Bonnblit pexum u Bogomnoaroroska /Jlex/ 5 1 JI1.1 0
Cp Boanblii pexxum u Bogonoarotoska /Cp/ 5 18 J12.1 J12.2 0
Jlex l'azogumnamuueckue npoueccel B kotaax. Hupkymsust /Jlex/ 5 2 JI1.1 0
Cp I'azonunammueckue mpoueccsl B koTinax. Hupkymsmus /Cp/ 5 18 J2.1J12.2 0
Jlex KoncTpykuuu napoBbIX U BOJOTPEHHBIX KOTJIOB U UX 2JIEMEHTOB. 5 0 J1.1 0
Okcrutyaranus KoTios /Jlex/
Cp KoHcTpyKiuu napoBbIX U BOJOTPEHHBIX KOTJIOB U HX 3JIEMEHTOB. 5 18 JI2.1J12.2 0
Okcmyaranus kotios /Cp/
HKP Texymmit korTposs /MKP/ 5 4 0

5. COAEPKAHME ANCLUILINHEBI (MOAYJIST)

Paznen 1 KorenbHas ycrtaHoBka cynHa. [TaponpousBoisias ycTaHOBKa

Tema 1.1 Ha3HageHne KOTENBHOM yCTaHOBKH, o0mIHe cBeaeHus. Kiaccudukarms i XxapakTepUCTHKH KOTIIOB

Hcropuueckue cBeieHHs 10 MPOMBIIITICHHOMY UCIIOJIb30BaHUIO SHEPTUU N1apa. Y CTPOICTBO U IPUHLIUI IEHCTBUS
IUTHHAPHYECKOTO Ta30TPyOHOr0 000POTHOTO (IIOTIAHACKOT0) KoTina. OOLIre CBeICHHS O BCIIOMOTaTeIbHBIX KOTEIBHBIX
YCTaHOBKaX, CyJOBBIE OTPEONTENHN TTapa M ropsiueii BOJBI. YTIPOIIeHHAs MPUHIMIHATIBHA cXeMa BojorpeiiHoit KY.
Kraccuukanus mapoBbeIxX KOTIOB 110 HA3HAYEHHUIO, HICTOYHUKY TETIIIOTHI, TTTABHOMY KOHCTPYKTHBHOMY ITPU3HAKY, ABIKCHHIO BOJBI
1 MapoBOJIsiHON cMecu. OCHOBHBIE XapaKTEPUCTHKH MAPOBBIX U BOAOTPEHHBIX KOTIOB.

Tema 1.2 YCTpOHCTBO ¥ MPHUHIKIT ACHCTBHSI BOXOTPYOHOTO TAPOBOTO KOTJIA M YCTAHOBKH

PaccmoTpenne cxeMbl BOZOTPYOHOTO TTAPOBOTO KOTIIA, IIPOU3BOAAIIETO MTEPETPETHIi ap ¢ SKOHOMAaH3pOM 1
BO3/IyXOMOJOTpeBaTeIeM COBMECTHO € OOCTY)KMBAIOIIMMH €T0 cucTeMaMu. PaccMoTpenne (yHKIIMOHAIBHON CXEMBI KOTEIbHOM
YCTaHOBKHU C aBTOHOMHBIM KOTJIOM ISl TEIJIOCHA0KEHNS U YTUIIM3aLMOHHBIM KOTJIOM JUISl 3JIEKTPOCHA0XKEHUS ¢ OCHOBHBIMU
TapOBBIMH 1 BOJSTHEIMH TPYOOIIPOBOIAMH.

Temal.3 ITaponpousBozsiue yCTAHOBKU

IIpuHLMT OeHCTBUS UCTIAPUTENBHBIX YCTAHOBOK («TPS3HBIX» KOHACHCATOB U BOJIOOIPECHUTENIBHBIX). Y CTPOMCTBO arperaTta
YTUIN3aMOHHON BOJOONPECHUTENLHON YCTAHOBKH, OCOOEHHOCTH 3KCILUTyaTallud YCTaHOBKH.

Pazgen 2 Cxxuranue >KuAKUX TOTUTUB B CYIOBBIX KOTIIaX

Tema 2.1 XapakTepUCTHKHU KUIKUX TOILIHB

DreMeHTapHBIH COCTaB TOIUIMBA IO pabouei 1 roprodeii Macce. Bricimas u HU3IIAS TEIUIOTa CTOPaHMs TOIUIMBA U METOMBI MX
ompezneneHus. BHIbI KOTEIBHBIX TOIUINB. XapaKTEPUCTUKHU KHUJIKUX TOIUIUB (BA3KOCTH, INIOTHOCTH, TEMIICpaTypa 3aCThIBAHNUS,
Temneparypa BenblkH). [ToHsTHS, TpHOOPEI M METOBI OnpeaeneHus. 11010rpeB TSHKENOro TOMJINBA CYA0BOM KOTEIbHON
YCTaHOBKH.

Tema 2.2 MarepuanbHbI OaaHc Iporiecca TOpeHUs

Peaxuuu ropeHus: TOPIOYHX 3IEMEHTOB TOIIHBA. TeopeTuueckoe U IeHCTBUTEIbHOE KOIHMYECTBO BO3AyXa, HEOOXOAUMOE JUIs
ckuranus Tormsa. OnpeneneHne ko3pduunenTa n30bITKa BO3yXa C UCIONb30BaHUEM Ia30aHaIn3aTopoB. OOBEM IIPOIYKTOB
cropanusl. JluarpaMma «3HTaJIbIHA IPOLYKTOB CTOPaHUs — TEMIIEPATYPA».

Tema 2.3 Tonounsle ycTpOICTBA U IIPOLIECCHI

IIpouecc akTUBaLUMK U €ro pe3yibTaThl. Cxema IUKIIa [eHON pa3BeTBICHHON peakiuy ropeHus Bogoposa. [lonarue Tonounoro
YCTpOHCTBa. ArperaTipoBaHHbIC TONOYHbIE yeTpoiicTa. Kiaccudukamus dpopcynok. KoHerpykunu dopcynok. Opranuzanust
TOIIOYHOIO IIpoliecca.

Tema 2.4 TennoBoit 6anaHc KOTIa

YpaBHeHHE TEIUIOBOro OanaHca B aOCOMIOTHOM M OTHOCUTENbHOM BHJE. [lonBenenHas TennoTa. [ToTepu TEMIOTHI ¢ yXOAAIMMU
ra3zaMy, OT XUMHUYECKON HETIOJHOThI CTOPaHMs U B OKPYXKAIOILYIO CpEly U HX 3aBUCUMOCTb OT Harpysku. Onpeneneuue KI1J]
MapoBOTO M BOZOTpeiHOTo KOoTI0B. Onpenenenue ko3¢ GHUIHeHTa UCTIOIH30BaHNS TEINIOTH BEITYCKHBIX Ta30B B yTHIH3AHOHHBIX
KOTJaxX.

Pazgen 3 TemooOMeH B KOTIax
Tema 3.1 OcHOBHBIE MOHSTHS O IPOLIECCaX TEIUIOOOMEHa B KOTJie. TermmooOMeH B TOTIKE

Hy’ieBOCHpI/IHI/IMa}OH.II/Ie 1 KOHBCKTUBHBIC ITOBEPXHOCTU HArpeBa. CyMMapHa?I TCILI0TA, IIOJTydCHHAas BOJIOM 4Yepe3 3TU NOBCPXHOCTH.

OcnaGieHre Tyda Ca)XKUCTBIMHU YacTHIIAMH M TPEXaTOMHBIME ra3amHu. [1oHATHE TONMNHEI H3Ty4aromniero cios. Temmosoe
HaIpsDKEHUE TOTIOYHOr0 00beMa U pa3Mepsl TOMKH. TeroBast MOIHOCTb JIy4€BOCIIPUHUMAIOIIUX [TOBEPXHOCTEI. DHTAIBINS B
anuabaTHO Tonke. OnpeneneHne 6e3pa3MepHON TeMIepaTypbl Ha BBIXO/E U3 TOIKH. [IOHSATHE CTENeHN SKpaHUPOBAHUS TOIKH.
Tema 3.2 TermooOMeH B Iydke mapooOpa3yroImux Tpyo

Omnpenenenne gucna Tpyd B pamy. JKuoe cederne i mpoxosa ra3oB. CpemHss CKOPOCTh Ta30B B ITydKe. TeroBast MOIIHOCTb
KOHBEKTHBHBIX TOBEPXHOCTEH. DHTANIBIINS I'a30B HA BBIXOJE M3 My4Ka. [[oBepXHOCTbh HarpeBa MPUTOIIOYHOrO y4ka. Yucio psaos
Tpy0. I'paduky 3aBUCUMOCTH XapaKTEPUCTUK BOJOTPYOHOTO BCIIOMOTATEIBHOIO KOTJIA OT Harpy3KH.

Tema 3.3 Tenonepenaya B NOBEPXHOCTSIX HArpeBa YITUIM3ALUOHHBIX KOTJIOB

PacueTHblit pesxxuM. OCOOEHHOCTH TEIUIOBOTO pacyeTa YTHIIM3alMOHHBIX KOTJIOB CUCTEM OOBIYHON YTHIIN3ALUH.




Paznen 4 BogHblii peskuM U BOJOTIOATOTOBKA

Tema 4.1 [Toka3zarenu kadecTBa Bojbl. JlokoTioBas o0paboTka

OCHOBHBIE HOHBI CONH B BoJie. JKecTKocTh 1 cosleHOCTh BoAL. Lllenounoe, dpocdarHoe n HuTpaTHOE uncio. TpeboBaHus k
nuTaTenbHoN Boge. OuncTka oT HeTenpoayKToB. CHIKEHUE 00LIeH KeCTKOCTH. XUMHUUECKas U TepMHUUECKasl ieadpanusl.
YcrpolicTBO feasparopa.

Tema 4.2 Haxwurie- u nmamoo0pasoBanue. BoxHsri pexum

CrabopacTBOpHMBIE COCUHEHHUS B KOTIOBOH BOJIe U MX BBIMACHUE B BUJEC HAKUITK WK [IIIaMa. BBOIMMbIE XUMUYIECKHE PEaTreHTHL.
DocdaTHO-HUTPATHBIA PeXKUM 00pabOTKH. BepXHsis ¥ HIKHSISA IPOYBKA.

Tema 4.3 3arps3HeHue napa ¥ METO/bI IIOJIyYEHUSI YUCTOTO Mapa

Harpy3ska 3epkana ucnapeHust. MexaHH3M yHOCA ITapoOM BJIard. 3aBUCHMOCTb BIIQXKHOCTH TIapa OT BEICOTHI IIAPOBOTO MIPOCTPAHCTBA
Y Harpy3KH KOoTJa. BHyTpHUKOJIJIEKTOpHBIE CenapalliOHHbIe YCTPOHCTBA.

Paznen 5 I'azonunaMudeckue npoueccsl B KoTinax. Lupkynsanus

Tema 5.1 N'a3oquHaMUUEcKHe MPOLECCH] B KOTJIAX

ConpoTuBieHHe BO3AYIIHO-TA30BOT0 TPAKTA M CaMOTSra. XapaKTepUCTUKA BO3YIIIHO- Ta30BOT0 TpakTa. PacueTHbIe mapameTpsl
BEHTWJIATOpA. PerynupoBanue mojayu Bo3ryxa.

Tema 5.2 IIponecc ecTeCTBEHHON HUPKYIALUU B KOTJIAX

OCHOBBI TEOPUHU €CTECTBEHHON HUPKYIALUHN. HaexXHOCTh ecTeCTBEHHON IIUPKYIISALINY.

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

Tema 6.1 BonoTpyOHBIE CyOBBIE KOTIOM

I'maBHBIE KOTTIBI ¢ MaponeperpeBaTeneM, pacloNnoKEHHBIM MEXK/y KOHBEKTHBHBIMH ITy4KaMHU U 32 KOHBEKTHUBHBIM ITy4KOM, a TaK)Ke
I'TIK ¢ moHOCTEI0 3KpaHUPOBAHHOM TOMKOH. BeromMoratenbHbIe KOTIIBI €3 XBOCTOBBIX M C XBOCTOBBIMH ITOBEPXHOCTSIMU HarpeBa,
6e3 mapomneperpeBarelis M ¢ maporeperpeBaTesieM.

Tema 6.2 OraerpyOHbIE U OTHETPYOHO-BOJAOTPYOHBIE CYyIOBBIE KOTIIBI

OrHeTpyOHBIf TOPU30HTAIIBHBII 000POTHBIN U BEPTHKAIIbHBIE KOTIIBL. OrHETPYOHO-BOAOTPYOHBIE KOTIIBI C Pa3IMYHBIM
UCTIOJIHEHUEM ITyYKOB.

Tema 6.3 YTunu3alMoHHbIE 1 KOMOMHAPOBAHHBIE CYTOBbIE KOTIIBI

Y TUIM3aoHHbIe KOTIIbI C €CTECTBEHHON LMPKYISIIUEH. Y THIM3alMOHHbIE BOJOTPYOHBIE KOTIIBI OOBIYHON yTHIIN3ALUH C
NPUHYIUTEIEHOM UPKYIAHEH ¢ IHITHHIpUIecKol GopMoii KoxKyXa M TOAKIIIOUSHHE K HIM cellaparopa mapa. Y CTpolCTBO
cemnaparopos napa. KoTiel ¢ riry0okoit yrunuzanueid TeroTsl. [[puHInnuansHas cxeMa u 00Iri BU] KOTIA ITHHIPHIECKON
KOMITIOHOBKH C naporneperpeBateneM. KoOMOMHUPOBaHHbBIE BEPTUKAIBbHBIN OTHETPYOHBIN 1 OTHETPYOHO-BOOTPYOHBIN KOTIbI. KoTen
UHCHUHEPATOP.

Tema 6.4 Bonorpelinble aBTOHOMHBIE U YTHIN3AlIMOHHbIE KOTJIBI U YCTAHOBKU. T€pMOMACIISIHHBIE KOTIIbI

ABTOHOMHBII BOAOTPEIHBIIN ra30TPyOHBIN 0OOPOTHBIH KOTEN. Y TUIN3AIIMOHHBIC BOJOTPEHHBIC ra30TPYOHBIE KOTIIBI C BHEIIHIM H
BHYTPEHHHMM OOBOJHBIM KaHaioM. CocTaB ¥ IPUHIMUIT paOOTHI BOJOTPEHHOI KOTeNbHOH ycTaHOBKU. OLeHKa 1 001acTh
IIPUMEHEHUS] OPraHUYECKOT0 TEIUIOHOCUTENS. TepMoMacisiHHbII aBTOHOMHBIH KOTEN.

Tema 6.5 KotenbHas apmarypa. Marepuansl KOTJIOB. DKCIUTyaTallus KOTIOB

Ha3znaueHue u ycTpoHCTBO CTONOPHOTO KJIalaHa, BOJOYKA3aTels, MUTaTeIbHOr0 KJIalnaHa, TIIaBHOTO U HMITYJIBCHOTO
HPEOXPaHUTENBHBIX KIaaHoB. PacrionoxeHue apMaTypbl 1apoBoro Kotia. TpeGoBaHus K CTaIIM, HCIIOIb3YEMbIM B KOTJIAX, U
npuMeHsieMble cTaind. OTHEYOpHbIE U TEIUIOU30JSILIMOHHBIE MaTepUabl.

IlocnenoBarenbHOCTD ONEpaLMi IPU IOATOTOBKE CYIOBBIX NIAPOBBIX KOTJIOB K ACUCTBUIO. BBOI B IeiiCTBUE U TEXHUKA
6e30MacHOCTH IIPU PacTOIKE U MOoABbEME napa. TexHuka 00CIyKMBaHUS MAPOBbIX KOTIOB B IEHCTBUH: KOHTPOIHPYEMBbIE
TapaMeTpHl, OJIepKaHIe YPOBHS BOJBI B KOTJIE, KOHTPOJIE pabOTHI INTATEIFHOM M TOIUTMBHOM CHCTEM, IPYTHe OIEPaIlHH.
TexHnKa BBIBOJ KOTJIA U3 ACHCTBUS IPH HOPMAIBHBIX PEXXKUMAX PAOOTHI, «KMOKPOE» H «CyX0e» XpaHCHHE. ABapHIHHBIC PEKUMBI
paboThI. YIIyCK BOABL: NPU3HAKHU, JEHCTBUE OOCTYKUBAIOIIET0 NepcoHana. [[pHurHbI M0XKapoB B ra30X0/1aX aBTOHOMHBIX U
YTHIN3aIHUOHHBIX KOTJIOB U JEHCTBHS IIPU UX BO3HUKHOBEHHU. OCOOEHHOCTH 0OCIY)KMBaHNUS yTHIN3ALMOHHBIX KOTIOB. TexXHnKa
0€301acHOCTH IIPH 3KCILTyaTaI[H KOTJIOB.

CrtpykTypa KypcoBOil pabOThI

HanmenoBanue paznena O0BéM

rpaduyeckas YacTb TEKCTOBasi YacTh
1 Pacuér xapaKTepUCTHK TOIUIMBA - 1 — 2 ctpanunsl Gopmara A4
2 MartepuanbHbIil OanaHC mporecca TOpeHus | KT ToIuIMBa - 2 — 3 crpanums! Gopmara A4
3 DHTanenusg NPOAyKTOB CTOPaHUS - 2 ctpanunsl ¢popmata A4
4 Tloctpoenue muarpammel JI° —t Jluct popmara A 4
5 TlpeaBapuTeNbHBIN TEIJIOBOW OallaHC M OMPEACICHUE pacxoja TOIUTHBa - 3 — 4 crpanunsl Gopmarta A4
6 OnpenencHue OCHOBHBIX 3JIEMEHTOB TONKH - 2 — 3 crpanuns! Gopmara A4
7 TlocTpoeHrne KOMIIOHOBOYHOT'O YepTeska TOTKH Jluct popmara A 3
8 Pacuér TemmooOMeHa B TOIKE - 4 — 6 crpanun popmara A4
9 Pacu€r TeruiooOMeHa B MyYKe MapooOpas3yromux Tpyo - 5 — 7 crpanun gopmara A4
10 BeimonHeHue uepTexa OOLIero BUaa KOTJa. JIuct popmata Al

Bcero 1 mucra dopmara Al 19 — 27 crpannn popmara A4




6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeueHb BUIOB OLICHOYHbIX CPEACTB

OrtueTsl 0 1a60paTOPHBIM paboTaM
Bonpocs! k 3x3aMeny

6.2. Tembl NHCBMEHHBIX padoT

Kypcosas pabora o Teme "TennoBoii pacdeT BOJOTPYOHOTO BCIIOMOTaTEILHOTO TAPOBOTO KOTIIA

6.3. KoHTpoJIbHBIC BOIIPOCHI U 3aJaHUS

. CynoBeie moTpebuTeny napa

. Kinaccuduxaryst mapoBsIx KOTIOB

. XapaKTepuUCTUKHU KOTIIOB

. Tormmeo CIIK. TpeboBanms x TormmBy CIIK

. Tomnuso CIIK. Cocras Tonnusa. Maccsl Tomisa

. OcHOBBI TeOpUU ropeHus TorrBa. CKOPOCTb TOPEHUS U (HAKTOPHI €€ ONPeeIIIONIe

. MatepuanbHbIil 6anaHc MMpoliecca TOpeHusl. DHTANbIH HPOJYKTOB CTOPAHUs TOIUINBA

. Ilpn3Haky Ka4ecTBEHHOTO TOPEHHS TOTUIHBA

. OCHOBHBIC MTOJ0XKEHHSI TEOPHHU TOIIOYHBIX MpolieccoB. Tpebosanus k Tonkam CIIK

10. TennoBoii 6ananc CIIK

11. YpaBHeHHe TerioBoro OagaHca

12. TerutoBbIe TOTEPH U CIIOCOOBI IX YMCHBIICHHS

13. KIIJI xotna

14. ®opcynku CIIK

15. Koadumuent nonesnoro nevicteus CIIK mo npsiMomy 1 00paTHOMY TEIIOBOMY OallaHCy

16. IpuHIun paboTel OTHETPYOHBIX KOTIIOB

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

18. Metonuka pacuera Teruiooomena B Tonke CITK

19. Koo purment 3arpszHeHns NOBEPXHOCTEH

20. CyznoBble TapoBble KOTIIBI C IPUHYAUTEIbHOM MUPKyueil. OCOOCHHOCTH KOHCTPYKIIMU U 00/1acTh
PUMEHECHUS

21. Hagexxnocth ectecTBeHHOHN nupkysiiun CITK

22. OCHOBHBIEC ypaBHEHHS JIJIs pacyeTa KOHBEKTUBHOTrO Teriooomena B CITK

23. OCHOBBI TEOPUH T'OPEHUS

24. «lllaxTHBEIe» CyIOBBIE TApOBbIe KOTIEL. OCOOCHHOCTH KOHCTPYKIIUI

25. Asponunamuyeckuii pacuer CITK

26. Conpotunenue cetu. Cmotsra CIIK n YIIK

27. Crioco0bl peryIupoBaHUs MOJa4d BO3yXa

28. OCHOBBI TEOPUH €CTECTBEHHON MUPKyIIIUH. Kpurepun HaeKHOCTU €CTECTBEHHOI HUPKYIANN
29. Ouenka HagnexxHocTy nupkyasiuun CITK. IIprunHel, BEI3bIBAIOLINE 3aCTON U ONPOKUIBIBAHNE LIUPKYISALIUT
30. OCHOBBI TECOPHH €CTECTBCHHON MUPKYIANH. [IpenensHas KpaTHOCTD IUPKYIISIAT

31. YTmin3annoHHbIe KOTIIBI ¢ IPUHYAUTEIBHON IUPKYIAIUEH, HX XapaKTEePUCTHKH M 00JIaCTh IPUMCHEHHS
32. Omnopsl CyIOBBIX TApOBBIX KOTI0B. KoHCTpyKIMs U paboTa

33. OCcHOBHBIE MTOT0KEHHS TEOPHHU €CTECTBEHHON HUpKynsauu. KpatHocTs nupkynsauun. CkopocTs
[UPKYIAHN. [{BIOKYIINI HAIIOp ¥ TOJIC3HBIH HAITOp IUPKYIIAIINH

34. KoMOuHHpOBaHHBIE KOTIIHI

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

36. Oomyposka CIIK. Yxox 3a KHpITHIHO# KIa Ko

37. KousextusHsIi Teruioodmer B CIIK

38. JIyuuctslii Ternoodmen B CITK

39. Pacuer Ha mpouyHocTh 351eMeHTOB CITK

40. Matepuaiisl, IpUMEHsEMbIE B KOTJIOCTPOSHUU. MeTalul OBEPXHOCTEH HarpeBa, KOJIEKTOPOB U apMaTyphl

O 001N LN Kb W —

6.4. MeTroaquueckue MaTepHaJibl, ONpee/sioliie Npoue1yphbl OlleHHBaHUSA

[Ipu 3ammTe 1a60paTOPHEIX PabOT OOyUJaromeMycCst 3aaeTcsl TPH BOIpoca 1o TeMe paboTsl. B cirydae oTBeTa Ha IMOCTaBICHHBIC
BOIIPOCHI paboTa cunTaeTcs 3amuIneHHoN. [Ipu oTBeTe Ha jBa BOIIpOCa U IIOTHOM OTCYTCTBHU OTBETA Ha TPETUH, MM HETIOIHOM
OTBETe, Ha BCE TPH BONpoca JlabopaTtopHas paboTa CYUTACTCs HE 3aIlHIICHHOM.

MertouKa OLEHKH KypCOBOM pabOoTHI

O1eHKa «OTIMYHOY» CTaBUTCS 00ydaeMOMY, KOTOPBIi B CPOK, B OJTHOM 00BbEMe B COOTBETCTBUU C 3alaHHEM BBIIOTHUI KYPCOBYIO
paborty. [Ipu 3ammTe 1 HanMcaHUK pabOTHI CTYAEHT NIPOJEMOHCTPHPOBAT HABBIKK U yMEHHs, (POPMHUPYEMBIE B PE3yIIbTaTe OCBOCHUS
KoMIteTeHImH. Tema, 3asBieHHast B paboTe pacKphITa IMOJTHOCTHIO, BCE BBIBOJBI CTYICHTA ITOTBEPKICHEI MaTepruaIaMn
UCCcIe0BaHus U pacyeTaMy. OTUeT HOATOTOBIICH B COOTBETCTBUHU C IIPEABSIBISCMBIMU TPEOOBAHISIMU. B X0z€ 3alUThI CTyIEeHT
JEMOHCTPHPYET HEOOXOAUMBIH YPOBEHb CHOPMUPOBAHHOCTH BCEX NPEAYCMOTPEHHBIX 3TallOB KOMIIETCHIUH, 1a€T YETKHE OTBETHI
Ha MIOCTABJICHHEIE BOIPOCH], CBOOOIHO BIIa/IeeT OHATHITHBIM aIlliapaToM.




O1eHKa «XOPOILIOY» CTABUTHCSA 00ydaeMOMYy, KOTOPBIH BBITIOJIHHII KypCOBYIO paboTy (IIPOEKT), HO ¢ HE3HAUUTEIbHBIMH 3aMEUaHUSIMU
(omuckw, rpaMMaTHYeCKHe OMIMOKHU U T.11.). Tema paboThl pacKpbITa, HO BBEIBOJBI HOCAT TOBEPXHOCTHBIN XapakTep, IPaKTHIECKUE
MaTtepraiIsl 00padoTaHBI He TTOJTHOCTEI0. B Xo/1e 3anmThl 1eMOHCTpHpYeT ChopMHUPOBAHHBIE HA JOCTATOYHOM YPOBHE 3HAHUS,
YMCHHS M HaBBIKH, YKa3aHHEIX B paboTe, He MOTHOCTBIO PACKPHLI 3asSBICHHYIO TEMY, C/IeJIall IIOBEPXHOCTHBIC BBIBOIBI IIPOTPAMME
9TAIOB OCBOCHUS KOMIIETEHIIUH, JOITyCKAaeT HENPHHIMIHAIBHBIE HETOYHOCTH IIPU OTBETaX Ha BOIPOCHI.
O1eHKa «yJOBICTBOPUTEIILHO» CTABUTCS 00y4aeMOMY, KOTOPBIH JOITYCTHII MPOCYETHI M OMHUOKH, c1a00 IPOAEMOHCTPUPOBAII
AHAJUTHYECKNE CIOCOOHOCTH M HAaBBIKK PA0OTHI ¢ TEOPETUUSCKUMH NCTOYHUKAMH. [IpH 3aIuTe 1eMOHCTPUPYET He A0 KOHIA
c(OopMUpPOBaHHBIE 3TANbl KOMIETEHIUH U 3HAHHUS TOJIBKO OCHOBHOTO MaTepuaa, J0IMyCcKaeT OMHUOKY MPUHIMITHATBHOTO XapakTepa
HPH OTBETAaX Ha BOTIPOCHL.
OreHKa «HEYTOBICTBOPUTEIHLHO» CTABUTCS 00ydaeMOMY, KOTOPHIIT He BHITTOIHIII KYPCOBYIO pa0OTYy, JINOO BEIIOIHUI C TPYOBIMH
HapYIIEHUSIMH TpeOOBaHMI, HE PACKPBLI 3asBJICHHYIO TeMY, HE BBITIOJIHIII IPAKTHIECKOH 9acTH paboTHL

MetonuKa OLIEHKH 3K3aMeHa
OK3aMeH 10 TUCIUILIHHE COJCPKUT BOIPOCH HAIIPABICHHBIE HA OIIEHKY 3HAHUH, YMEHII W HaBBIKOB, XapaKTEPU3YIOIINX 3TaIlbl
(hopMupOBaHHs KOMIETEHINH. DK3aMEHAIIMOHHBII OUIIET COJep KUT YeThIPE BOIIPOCA, OXBAaTHIBAIOIINX OCHOBHBIEC OHSTHS,
U3y4aeMble B AUCLUILINHE.
DK3aMeH IPOBOIHUTCS B MHCHMEHHOM BHUJIE.

OreHKa 3a 3K3aMeH BBICTABIIAETCS B COOTBETCTBHHU C IPUBEJCHHBIMH HIKE TPEOOBAaHUAM.
2 (Hey1OBJIETBOPUTENHHO) - BHICTABISIETCS] 00yUYarOIIEeMyCsl, €CITM XOTsl Obl OIHO M3 3aJaHUI HE BBIIIOJIHEHO WM BBIIIOJIHEHO HE B
HOJIHOM 00BEME W/MIIN OJIMH MIJIN HECKOJIBKO OTBETOB MMEIOT OIIMOKY B COAEPXKAHUU W/UIIN BBIBOJAX, KOTOPbIE IIPUBEIH K
3HAYNTEITHHOMY HCK)KEHHIO HTOTOBOTO pe3ynbTaTal (YIOBIETBOPUTEIFHO) — BEICTABIISIETCS 00YJarOMIEeMyCsl, €CIIH BCE 3alaHNs
BBITIOJIHEHBI B COOTBETCTBUH C TPEOOBAHUSIMU SK3aMEHAIIMOHHOTO OHMIeTa, B IOTHOM 00BbeMe, OHAKO OAMH I HECKOIBKO
OTBETOB UMEIOT OIIMOKH B COAEPAaHUU W/UIN BBIBOJAX, KOTOPbIE ITOBJIEK/IN HE3HAUYUTEILHOE HCKaXXEHHE NTOTOBOT'O PE3yIIbTaTa.
4 (X0poI1I0) — BEICTABISAECTCS 00yJarOIEeMycsl, €CIIM BCE 3aJaHUS BBHITIOIHEHBI B COOTBETCTBHH C TPEOOBaHUAMH YK3aMEHAIIIOHHOTO
Ourera, B TOJTHOM 00BEMe, OHAKO OJMH W HECKOJIBKO OTBETOB UMEIOT OIIMOKU B COAEPKaHNH W/IIIH BBIBOJAX, HE BIIUSIOLIIE
(nnu cnabo BIMAIOUINE) HA UTOTOBBIN PE3yNbTaT.
5 (OTJINYHO) — BBICTABIIETCS 00YJarOIEMYCs, €CIIN BCE 3a/IaHUsI BHITTOJIHEHBI B COOTBETCTBHU C TPEOOBaHUSIMH HK3aMEHAIIMOHHOTO
OuseTa, B MOJIHOM 00beME U 0€3 OIIHNOOK.
B cirydasix, ecinu CTyIeHT JaeT He IOJIHBIC W/UIIH He Pa3BePHYThIE OTBETHI Ha BOIPOCH! OMIIETA HIIH e OTBETHI COIePKAT
ommOOYHBIC CBEJICHHS M BBIBOJbI, TIPENO/IaBATENb BIIPABE 3a/1aBaTh JIOIOJIHUTEIbHBIC BOIIPOCH], HAlIPaBICHHbIE HA yTOYHEHHE

YPOBHA 3HaHPII>i, yMeHPIfI 1 HABBIKOB CTYICHTA B paMKaX OCBOCHU KOMHCTCHHI/Iﬁ 1o Z[aHHOﬁ JUCHUIIIUHE.

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

7.1 Pexomenayemast 1urepaTrypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENIU

3arnaBue

W3nmarenscTBO, TOI

JI1.1 | Cens JI. U. CynoBsie KOTellbHbIE U TTaponpou3Boasmue yctanoBku: Kype nexuuit | Biagusocrokx: MI'Y um.
anm. I'.1. HeBensckoro,
2011
7.1.2. JlonojiHuTEBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENTH 3arnaBue WznarenscTBO, TOA
JI2.1 | Xapun Bnagumup CynoBble MalllMHbI, YCTAHOBKH, YCTPOMCTBA M CUCTEMBI: YUEOHUK ISt Mocksa: TpauncJlur [u
MutpodaHoBuY, BBICII. MOp. y4e0. 3aBeJICHUI np.], 2010
3anbko Oner
Huxomnaesuu, [¢xkun
Bopuc I'puropresuu,
ITuckmnoB Bukrop
Tumodeesnd, Xapun
Buagumup
MutpodaHoBud
JI2.2 |Enun B. 1., CynoBble KOTENBHBIC YCTAHOBKH: YIEOHNK Mocksa: Tpancnopt, 1993
Henucenxo H. 1.,
Koctsines 1. U.
7.1.3. MeTtoanueckue pa3padoTKu
ABTOpBI, COCTaBUTETH 3ariaBue W3narenscTBO, TOI
JI3.1 |Ilymsus Banepwuii Bs3kocTh TOIUIMBA U TeMIIEpaTypa ero MoJorpeBa: MeToI. yKas. Mo HoBocubupck: HI'ABT,
ITerpoBuy, Eropos BBIMOJTHEHHUIO J1a0.-TIPaKT. paboThl Mo auci. " CymoBble KOTEIbHBIC U 2009
I'eopruii JIeoHn0BUY | IapOIPOU3BOSIIUE YCTAHOBKU"
JI3.2 | Ilymnun Banepuit TemoBoit pacyér BOJOTPYOHOTO BCIIOMOTaTeNILHOTO TTapoBoro kotna: | HoBocubupck: CI'YBT,
IlerpoBuu METOJI. yKa3. IO BBII. KypcoBoi paboTel o puciuminHe "CynoBbe 2016

KOTCJIbHBIC U ITapOITPOU3BOAAIINEC yCTaHOBI(I/I"




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




