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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

JlaTh HeOOXOANMBIE 3HAHHMS 110 YCTPOICTBY, HA3HAUECHHIO, IPUHIINITY JEHCTBUS U 3KCILUTyaTaI[MOHHBIM ITOKA3aTeIsIM
CYZIOBBIX NMAPOBBIX U BOAOTPEIHBIX KOTIOB, MpolLieccaM FOpeHHs U TEMIO0OMeHa B KOTIaX, BOJHOMY PEXKUMY U
BOJIONIOAIOTOBKE, I'a30IMHAMUYECKUM IIPOLIECCaM U LIMPKYJIALUHU B KOTJIaX.

1.2

33.,[[8.'{3 JUCHUIITIMHBI — JaTh CTYACHTY HaBBIKH TCIIJIOBOT'O pacdy€Ta KOTJIOB.

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: b1.0

2.1

TpeboBaHus K IpeBaPUTEILHOM OAT0TOBKE 00y4aI0ILErocs:

2.1.1

I'mnpomexanuka

2.1.2

I[CTEU'II/I MallluH 1 OCHOBBI KOHCTPYUPOBAHHUSA

2.13

O3HaKOMHTEIbHAS IpaKkTUuKa

2.14

Cy}Z[OBBIe BCIIOMOI'aTCJIbHbIC MCXaHU3MbI, CUCTCMbI U yCTpOﬁCTBa

2.1.5

Cy,E[OBI:Ie XOJIOAWJIBbHBIC YCTAHOBKU U CUCTEMbl KOHAUIIMOHUPOBAHUS BO3AYyXa

2.1.6

9KCHHyaTaHI/I$[ CYHAOBBIX BCIIOMOTI'aTCJIBHBIX MEXaHU3MOB, yCTpOﬁCTB U CUCTEM

2.1.7

DnexTpoobopya0BaHUE CYI0B

2.1.8

HByXTOHJII/IBHBIe 1 TPAAUUOHHBIC IBUTATCIIbHBIC YCTAHOBKH Cy10B

2.19

OGH_IaH OJICKTPOTCXHHUKA U 3JICKTPOHHKA

2.1.10

CompoTuBIIeHIE MATEPHAIIOB

2.1.11

Teopus u ycTpoiicTBO CyHA

2.1.12

Teopml MCXaHHU3MOB U MalllMH

2.1.13

Texamueckas TCPMOJMHAMUKA U TCIIONICpEaada

2.1.14

Maremaruka

2.1.15

MarepuanoBenenue. TeXHONIOTHS KOHCTPYKIIMOHHBIX MaTepHAIOB

2.1.16

Mertposnorusi, CTaHIAPTU3AIMS B CePTUDUKALIUSL

2.1.17

Teopernueckast MexaHHKa

2.1.18

TeOpeTI/I‘IeCKI/IC OCHOBBI 3JICKTPOTECXHUKHU

2.1.19

dusuka

2.1.20

BBC}ICHI/IC B CIICUAJIBHOCTD

2.1.21

HauepTrarensHast reoMeTpus U HHXEHEpHas Tpaduka

2.1.22

Xumus

2.2

JMCUMIVIMHBI U IPAKTUKH, 1151 KOTOPBIX 0CBOEHHE JAHHOI JHCIHIIMHBI (MOAY/I51) HEOOX0AUMO KaK
npealecTByIomee:

221

ABTOMaTI/I3I/IpOBaHHLI€ CHUCTEMBI YIIPABJICHUA CYJOBBIMH OHEPICTUICCKUMHU YCTAHOBKaMU

222

AHanu3 NpU4YMH NOBPEKACHUN CyIOBBIX TEXHUYECKUX CPEICTB

223

Baxrtennoe 06CJ'Iy)KI/IBaHI/IC CYAOBBIX SHCPICTUYCCKUX YCTAHOBOK

224

JMarsocTupoBaHue CUCTEM aBTOMAaTHUYECKOIO YIIPaBJICHUS

225

W3meperne mapaMeTpoB pabodmX MMPOIECCOB B CYJOBBIX YHEPTETHUECKUX YCTAHOBKaX M KOHTPOJIBHO-U3MEPHUTEIHHEIC
IpuOOpHEI

2.2.6

TepMOI[I/IHaMI/I‘{eCKI/IC OCHOBBI IEPEBO3KU CKUIKCHHBIX I'a30B

227

9Kcrmyaraunﬂ CYAOBBIX KOTCJIBHBIX U MTAPOIIPOU3BOAAIINX YCTAHOBOK

22.8

9KcnnyaTauM;1 CYHOBBIX CUCTEM TUAPABINKHA

229

OKCIUTyaTalnys CyI0BBIX TYPOMHHBIX YCTaHOBOK

3. KOMIIETEHIIMA OBYYAIOIIIEI'OCsl, ®OPMUPYEMBIE B PE3YJIbBTATE OCBOEHUS JUCHHUITIJIMHBI

(MOYJIS)

YK-2: Cnioco0eH ynpaBJ/isiTb IPOEKTOM HA BCeX 3Tanax ero ;KM3HEHHOI0 UKJIa

VK-2.2: KoHTposmpyeT pearu3anuio MpoeKTa, OCYIIECTBISIET MOHUTOPHHT POEKTa U 0(OPMIICHHE OTUYSTHON TOKYMEHTAIINH I10

IIPOEKTY




OIIK-2: Cnioco6eH NpUMEHATh eCTeCTBEHHOHAYYHbIE 1 001leMHKCHEePHbIe 3HAHNS, AHAJIMTHYECKHE METO/AbI B
npodgeccHoHAILHOI 1eITeIbHOCTH

OIIK-2.3: HpI/IMCHHeT METOABI TCOPETUICCKOT'O U SKCIICPUMCHTAJIIBHOI'O UCCIICIOBAHUA B HpO(beCCPIOHaJ'IBHOﬁ JACATCIBHOCTHU

OIIK-3: Cnocoben 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

ITK-6: Cnioco0eH ocylecTBAATH MOATOTOBKY, IKCILIYaTallUI0, 00HAPYKeHHEe HeHCITPABHOCTEl U Mepbl, He00X0AMMbIe JIJIsI
NpeAOTBPallleH!s] NPUYUHEHHS NOBPE:KAeHUH ciIeAyIOIMM MeXaHU3MaM M cucTeMaM ynpasJenusi: 1. I'J1aBHblii ABUraTe b
M CBSI3aHHbIE ¢ HUM BCIOMoOraTe/bHble Mexanu3mbl; 2. [lapoBoii koTes1 U cBA3aHHBIE C HUIM BCIIOMOTraTeIbHbI€ MeXaHU3MbI
M napoBble cucTeMbl; 3. BcmomorareibHble NepBUYHbIE ABUTAaTe U U CBA3AHHBbIE ¢ HUMU cucTeMbl; 4. JIpyrue
BCIIOMOTaTe/ibHble MEXaHU3Mbl, BKJIIOYAsI CUCTEMbI 0XJIAKAeHN s, KOHANIHOHUPOBAHUS BO31yXa M BEHTHJISLIUU

[IK-6.5: Obecneuenne 6e30MaCHOCTH MPH SKCIUTyaTallud KOTEIBHBIX YCTAHOBOK

IIK-34: Cnocoden copMupoBaTh 1eJIM MPOEKTa (MPOrpaMmbl), pa3padoTaTh 00001IeHHbIE BADHAHTHI €€ pelleHusd,
BBIINNOJIHUTH aHAJIU3 3TUX BAPUAHTOB, IPOrHO3UPOBaHUE l'lOCJIC}ICTBPIﬁ, HaXO0KJACHUE KOMIIPOMUCCHBIX pemenm‘i

[1K-34.1: Ilmanupyet nenu NpoeKTa, paspadaTeIBacT BApHAHTHI PELICHHS, aHATU3UPYET U MIPOTHO3HPYET Pe3yIbTaThl CBOUX
peleHui

IIK-35: CnocodeH pa3padoTaTh NPOeKTHI 00bEKTOB NPO(ecCHOHAIBHOI 1eATeJILHOCTH € Y4eTOM (PU3NKO-TEeXHUYECKHX,
MEXaHUKO-TEXHOJOTHYECKHUX, ICTETUYECKHUX, IKOJTOTHYECKUX, IPrOHOMHUYECKUX U IKOHOMUYECKUX TpCﬁOBaHl/lﬁ, B TOM
YHCJIe ¢ HCMO0JIb30BaHNEM HH(POPMAIIMOHHBIX TEXHOJIOTHiIt

TIK-35.1: OcymmecTBisieT co3aanue 00beKTOB Mpo(ecCHOHANBHON AEATENFHOCTH C YU€TOM Pa3iIMYHBIX TpeOOBAaHHUN M HOPM C
UCIIONIb30BaHUEM HH()OPMALIMOHHBIX TEXHOIOTHIA

B pesyibTate 0CBOCHMSI AMCHUIIIMHBI 00y4AIOLIUICS 10JKEH

3.1 (3HaTh:

3.1.1 | Bo3MOXXHEIE BapUaHThbI PCHICHHS ITOCTABJICHHBIX 3a/a4 C LCJIbIO BBITTOJIHCHUA MepOHpI/IﬂTHﬁ 10 BCEMY Ne€pruoay
JKH3HCHHOTO IMKJIA KOTCIHLHOI YCTaHOBKH,

3.1.2 | ocCHOBBI TEOpHH TpOIIecca TOPSHUS; MaTEPUATBHBIN OaaHC Tpolecca TOPESHUs, TEII0O0OMEH B KOTJIaX U
maporeHepaTopax;

3.1.3 | TerIooOMeH B KOTJIaX M apoTreHepaTopax;

3.1.4 | BOOHBII pe’KUM U BOJOIOATOTOBKY;

3.1.5 KJ'IaCCI/I(i)I/IKaI_II/IIO CYAOBBIX KOTJIOB, HA3BHAYCHNUE KOTCIIBHBIX U MMapONPONU3BOAANINX YCTAHOBOK;

3.1.6 | kapkac koTia. ApMaTypa U (pOpCYHKH CYIOBBIX ITAPOBBIX KOTIIOB. KopIiyc KoTIa, MUPKYISAIHs BOABI B KOTIIC

3.1.7

3.1.8

3.1.9

3.2 | Ymers:

3.2.1 NPUMCHUTD IMOJTYYCHHBIC 3HAHUS IIPHU PCIICHUN KOMINICKCHBIX 3a1a4, B COOTBETCTBUH C OCHOBHBIMU BUAaMH
poeCCHOHATBHOM JIeSITETHHOCTH;

3.2.2 | 1poU3BOAUTH KOHCTPYKTOPCKUE PACUETHI CYAOBBIX KOTJIOB;

323 MIPOU3BOAUTH PACYCT TCIIOBOT'O OanaHca u pacxoga TOIIMBA IMapOBbIM KOTJIOM;

3.2.4 | ynpapisTh KOTESIBHOW YCTAaHOBKOI ITpU paboTe B HOPMAJIBHBIX YCIOBUSAX M MIPH BO3SHUKHOBEHHHU aBAPUIHBIX CHTYaIIUH;




3.2.5 [ ocymecTBIATH BEIOOD AJIEMEHTOB KOTEJIBHBIX YCTAHOBOK JUIS 3aMEHBI B IIPOIlecce SKCIUTyaTallui Cy/IOB;

3.2.6 | mOATOTOBUTE COOOIIEHHUE MO KOTEIHHBIM YCTaHOBKAM

3.3 | Bnagersn:

3.3.1 MCTOAMKAMHU PACYCTOB CYAOBBIX KOTCJIbHBIX YCTAaHOBOK, CIIOCOOHOCTBIO rpaMOTHO C(bOpMyJ'lPIpOBaTB BBIBO/IbI;

3.3.2 | MeToJaMu KOHCTPYKTOPCKUX PACUCTOB CYIOBBIX KOTJIOB;

3.3.3 | HaBbIKaMU BBIOOpA KOTJIOArPETaTOB MO 33/IaHHBIM TPEOOBAHHSIM

4. CTPYKTYPA JUCHOUILIAHBI (MOIY.JI5T)

Bun HaunMeHoBaHue pa3ienoB M TeM /BUA 3aHATHS/ Cemectp | Yacosn | Jlutreparypa | IlpIlo
3aHATUS / Kype AroT
Pasnen | Pasmen 1.
Jlex Kotenbnas ycranoBka cyana. [laponpousBozsias yctanoBka /JIex/ 5 1 JI1.1 0
Cp KorenpHas ycranoBka cynHa. [TaponpousBoasmas yctanoska /Cp/ 5 18 J2.1J12.2 0
Jlex Cxuranue )XUJKUX TOIUIUB B CYJOBBIX KOTiax /Jlex/ 5 JI1.1 0
JIab OmnpeneneHue TEIIOTHI CTOPAHUS TOILUINBA 5 4 J13.1 0
OmnpeneneHue TeMIepaTypbl BCIBIIIKH
Tonounsle ycrpoticta /J1ab/
Cp Coxuranue )XHJIKUX TOIUIAB B CYIOBBIX KoTinax /Cp/ 5 18 JI2.1J12.2 0
Jlex TermmooOMmeH B koTnax /JIex/ 5 2 JI1.1 0
Jla6 OmnpeneneHnue pa3mMepoB TOMKU U TUAMETPOB KOJIEKTOPOB, TOCTPOCHUE 5 4 JI3.2 0
KOMITOHOBOYHOTO 4epTe)Ka TONKU
IMocTpoeHne KOMIIOHOBOYHOTO YepTexka KOHBEKTUBHOTO ITyYKa U
COMYTCTBYIOIINE PACUETHI
/J1ab/
Cp Temnoobmen B xotiax /Cp/ 5 18 J2.1J12.2 0
Jlex BonHbIit pexxuM 1 Bogomoarotoska /JIex/ 5 2 JI1.1 0
Cp Bonuslit pexxum 1 Bogomnoarotoeka /Cp/ 5 18 JI2.1J12.2 0
Jlek TazoauHamMudeckue mponecchl B kotnax. [upkymsust /JIex/ 5 1 JIT.1 0
Cp l"azoauHamMuueckue mporecchl B kotiax. [upkymsims /Cp/ 5 18 JI2.1J12.2 0
Jlex KoHcTpyKimu napoBbIX U BOJOTPEHHBIX KOTJIOB H HX 3JIEMEHTOB. 5 JIT.1 0
Okcmryaranus KoTios /JIex/
Cp KoncTpykuuu napoBbIX ¥ BOJOTPENHBIX KOTJIOB U UX 2JIEMEHTOB. 5 18 JI2.1J12.2 0
Okcmyaranus kotios /Cp/
UKP Texymuit kouTpons /MKP/ 5 4 0

5. COJEP’KAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen 1 Korenpnas yctanoBka cyaHa. IlaponpousBosias ycTaHOBKA

Tema 1.1 Ha3HaueHue KoTeIbHOH ycTaHOBKH, 001une cBeaeHus. Kiaccupukanys 1 xapakTepuCTHKH KOTJIOB
Vcropryeckne CBeICHUS IO IPOMBIIIICHHOMY HCIIOJIF30BAaHHIO SHEPTUH Tapa. Y CTPOWCTBO U MPHHIIMI ICHCTBHS
MWIMHAPHYECKOTO Ta30TPYOHOT0 000pOTHOTO (MIOTIAHACKOT0) KOTia. OOIIHe CBEIEHNUS O BCIIOMOTATEbHBIX KOTEIHHBIX
YCTaHOBKaX, Cy[OBbIe MOTPEOUTENH Tapa U ropsueil BoAbl. YIPOIleHHas IPUHIMIHATIbHA cXeMa BogorpeiiHoit KY.

KJ'IaCCI/I(l)I/IKaI.lI/IH MapoOBBIX KOTJIOB 110 HA3HAYCHUIO, HCTOYHUKY TCIIJIOTHI, INTABHOMY KOHCTPYKTHUBHOMY IIPHU3HAKY, ABUKCHHUIO BOIbI

U MapoBOJsiHON cMecu. OCHOBHBIE XapaKTEPUCTUKH MAPOBBIX U BOAOIPEHHBIX KOTIIOB.

Tema 1.2 YcTpoicTBO M IPHHITUII ACHCTBHS BOJOTPYOHOTO MAapOBOr0 KOTJIA M YCTAHOBKH

PaccmoTpenune cxeMsl BOZOTPYOHOTO ITapOBOT0 KOTIA, IPOU3BOAAIIETO EPErpeThiil map ¢ ’KOHOMaH3poM U
BO3yXOIIOJIOTPEBATEIEM COBMECTHO € OOCIYKHBAIOIINMH €ro ccTeMaMu. PaccMoTpenne QyHKIIMOHAIBHON CXEeMbI KOTEIbHOM
YCTaHOBKHU C aBTOHOMHBIM KOTJIOM JIJIS TeTIOCHAOKEHUS M YTIIN3AIIMOHHBIM KOTIIOM IS SJIEKTPOCHA0KEHHS C OCHOBHBIMHA
MapOBBIMH U BOJISHBIMU TPYOOIIPOBOJIAMH.

Temal.3 ITaponpousBoasiiue yCTaHOBKU

[MpuHIMT DeHCTBUS NCTIAPUTEIBHBIX YCTAHOBOK («TPSI3HBIX)» KOHIEHCATOB M BOJOOIPECHUTENBHBIX). Y CTPOWCTBO arperara
YTHIIM3aLHOHHON BOJOOHIPECHUTENBHON YCTAHOBKH, OCOOCHHOCTH IKCILTyaTallil YCTAHOBKH.

Pasnen 2 Cixuranne »UIKUX TOIIMB B CYOBBIX KOTIAaxX

Tema 2.1 XapakTepUCTUKY KUJKUX TOILIUB

OneMeHTapHBIH COCTaB TOIIMBA IO pabouel U roprodeil Macce. Bricinas u HU3IIAs TEIUIOTa CTOPaHUS TOIIMBA U METOIBI UX
omnpezeneHus. BHIbl KOTEIbHBIX TOIUIUB. XapaKTEPUCTUKHU KUJIKUX TOIUIUB (BSI3KOCTh, INIOTHOCTh, TEMIIEPATypa 3aCThIBAHNUS,
TeMIrepaTypa BCIbIIIKH). [ToHsATHS, IPHOOPH! M METOBI onpeeneHus. [1o1orpeB TSHKENoro TOIUINBA CYTOBOH KOTEIBFHOM
YCTaHOBKHU.

Tema 2.2 MarepuaibHblii OanaHc mpolecca rOpeHus

Peaknny ropeHHs TOPIOYNX IEMEHTOB TOIUIMBA. TeopeTHIecKoe U JeHCTBUTEIbHOE KOJIMIECTBO BO3LyXa, HEOOX0IUMOE ISt
ckuranus Tomusa. Onpenenenne ko3 dunnenTa H30bITKa BO3LyXa C UCIONb30BAaHUEM ra30aHaIn3aTopoB. OOBEM IPOLYKTOB




cropanus. JluarpaMma «3HTaIbIINSA IPOAYKTOB CTOPAHHS — TEMIIEpaTypay.

Tewma 2.3 Torno4Hble YCTPOMCTBA U TIPOIIECCHI

ITpouecc akTHBanuy U €ro pe3yabTaTsl. CXeMa IUKIIA [ETTHON pa3BeTBICHHON peakIy ropeHus Bogopoaa. IIoHITHe TOOYHOTO
yCTpOHCTBa. ArperaTHpoBaHHBIC TOOYHEIE yeTpoiicTa. Knaccudukanus gopcynok. Koncrpyknun ¢popcyHok. OpraHu3anus
TOTOYHOTO Tpoliecca.

Tema 2.4 TermioBoit 6anaHc KOTIa

YpaBHeHHE TeIUI0BOro OanaHca B aOCOIIOTHOM M OTHOCHTENBHOM BHJE. [lonBeieHHas TemoTa. [loTepn TEmIOTH ¢ YXOIAIIMHA
ra3aMu, OT XUMUYECKOH HEIOJIIHOTHI CTOPaHMs U B OKPYXKAIOIIYI0 CPEY U X 3aBUCUMOCTB OT Harpy3ku. Onpenenerue KIT/
MapoBOT0 M BOAOTpeiHOro KoTioB. OnpeencHue ko3 GHINCHTa UCTIOIb30BaHUS TEIUIOTH BBITYCKHBIX Ta30B B YTHIM3AHOHHBIX
KOTJAaxX.

Pasznen 3 TemooOMeH B KOTIax

Tewma 3.1 OcHOBHBIE TIOHATHS O MpOLIEccax TEIUI0oOMeHa B KOTie. TerooOMeH B TOIKe

JlydeBocnprHUMAIOIINE U KOHBEKTUBHEIE TOBEPXHOCTH HarpeBa. CymMMapHast TEIIoTa, MOJTyIeHHas BOJIOHW Yepe3 9TH MOBEPXHOCTH.
Ocnabnenue J1yda Ca)XUCTBIMHU YaCTUIIAMU M TPEXaTOMHBIMH Ta3aMu. [IOHSATHE TONIMHBI U3Ty4Yaromero cios. TemioBoe
HampsHKEHHE TOTIOYHOTO 00bheMa M pa3Mepsl TONKH. TerioBas MOIIHOCTD JIy4eBOCIPHHUMAIOIINX MOBEPXHOCTEH. DHTATBIINS B
anuabatHoi Tonke. OnpeeneHue 6e3pa3mMepHON TeMITEpaTyphl Ha BEIXOJIE U3 TONKH. [[OHATHE CTENICHH DKPaHUPOBAHUS TOTIKH.
Tema 3.2 Termmoo6MeH B ITydKe NapooOpa3yoOIuX Tpyo

Omnpenenenue yncia Tpyd B psiay. XKuBoe cedeHue Uist mpoxoa ra3oB. CpeHsis CKOPOCTh I'a30B B Iydke. TeroBasi MOLIHOCTh
KOHBEKTHBHBIX TOBEPXHOCTEH. DHTAIBIMS T'a30B HA BBIXOJIC U3 Mydka. [lOBEpXHOCTh HarpeBa MPUTONOYHOrO My4vka. Yucio psoB
TpyO. I'padmky 3aBHCHMOCTH XapaKTEPUCTHK BOAOTPYOHOTO BCIIOMOTATEIFHOTO KOTJIA OT HATPY3KH.

Tema 3.3 Temonepeaaya B MOBEPXHOCTSIX HArpeBa YTWIM3aLMOHHBIX KOTJIOB

PacuetHbrii pexxuM. OCOOEHHOCTH TEILIOBOTO pacyeTa YTHAN3AIMOHHBIX KOTIIOB CUCTEM OOBIYHOMN YTHIIN3AIIUH.

Paznien 4 BonHbli pexxuM U BOJIOMOATOTOBKA

Tema 4.1 [Toka3zarenu kadecTBa Boabl. JlokoTIoBasi 00padboTka

OcHOBHBIE HOHBI oMU B BoJie. JKecTKOCTh 1 coneHocTh Bogpl. Illenounoe, dpocharnoe n HurparHoe uncio. TpeboBaHus k
nuTaTenbHoH Boe. Ounctka oT HedrenponykroB. CHIDKEHHE 00IIel )KeCTKOCTH. XUMHYECKasi 1 TepMUUECKast eadpartis.
YceTpoiicTBO AeaspaTopa.

Tema 4.2 Hakune- u nutamoo0pa3zoBanue. BoaHblil pesxum

CrabopacTBOpHMBIE COCIMHEHMS B KOTIIOBOI BOJIE M WX BBINAICHUE B BHJC HAKHITH WM [INIaMa. BBOTMMbIE XUMHYIECKHE PeareHTHI.
DochaTHO-HUTPATHEINA pexkuM 00paboTkH. BepXHss 1 HIDKHSA IPOIYBKA.

Tema 4.3 3arps3Henue napa ¥ METObI IOJIYYEHUS YUCTOTO Mapa

Harpyska 3epkana ncnapeHus. MexaHu3M yHOca IapoM BlIard. 3aBUCUMOCTD BIIaKHOCTH Napa OT BBICOTHI IAPOBOr0 MPOCTPAHCTBA
U Harpy3KH KOoTJa. BHyTpUKOJITIEKTOpHBIE CENapalluOHHbIE YCTPOHCTBA.

Paznen 5 I'azonnHaMuyeckue npoueccsl B KoTnax. Liupkymanus

Tema 5.1 'a30aMHaMUUECKHE IPOLIECCH] B KOTIIAX

ConpoTusieHU€e BO3AYIIHO-Ta30BOI0 TPAKTA U CaMOTAra. XapakTepUCTUKa BO3YIIHO- Ta30BOr0 TpakTa. PacdeTHble mapamMeTpbl
BEHTUJISITOpA. PeryaupoBanue nogaun Bo3ayxa.

Tema 5.2 [pouiecc ecTecTBEHHOM IUPKYISAIMH B KOTJIAX

OCHOBBI TEOPUU €CTECTBEHHOM LUPKYIALuKN. HanexXHOCTb eCTeCTBEHHON LIUPKYIISALIUY.

Paznen 6 KoHcTpyKIMy napoBbIX U BOZOTPEHHBIXKOTIIOB U UX 3JIEMEHTOB. DKCIITyaTalus KOTI0B

Tema 6.1 BomoTpyOHBIE CYJOBBIE KOTIIOM

I'naBHBIE KOTJIBI € IAPOIIEPErPEBATENEM, PACIIOIOKEHHBIM MEX/ly KOHBEKTUBHBIMHY ITyYKaMU U 33 KOHBEKTUBHBIM ITy4YKOM, a TAKXKe
I'TIK ¢ monHOCTBIO SKpaHUPOBaHHON TONKOW. BeomMorarenbHblie KOTIBI 0€3 XBOCTOBBIX U C XBOCTOBBIMHU ITOBEPXHOCTSIMHU Harpena,
0e3 maponeperpeBarelis U ¢ aponeperpeBareieM.

Tema 6.2 OrHeTpyOHBIE 1 OTHETPYOHO-BOIOTPYOHBIE CYIOBBIE KOTIIBI

OrHeTpyOHBIH TOPH30HTAIBHEIN 00OPOTHBIN U BepTUKAIbHBIE KOTIEL. OrHETpyOHO-BOAOTPYOHBIE KOTIIBI C Pa3IHIHBIM
UCTIOTHEHHEM ITy4KOB.

Tema 6.3 YTrnn3anoHHBIE 1 KOMOWHUPOBAHHBIE CYTOBBIE KOTIIEI

Y TUIM3aIOHHBIE KOTIIBI C €CTECTBCHHON MUPKYISIUCH. Y THIM3AI[IOHHBIE BOXOTPYOHBIE KOTJIBI OOBIYHOH YTIIIH3AIUH C
MPUHYAUTEIBHON IIUPKYISIIUEH ¢ IUTUHIPpUYECKOH (opMoii KoxKyXa 1 MOAKIIOUEHUE K HUM cerlapaTopa napa. Y CTpoicTBO
cenaparopos napa. Kotisl ¢ riybokoit yrunusanueit terutors!. [IpuHnnnuanbsaas cxema n 00K BU KOTIA IAIHHIPHIECKOI
KOMITOHOBKH € TIaponeperpesareneM. KoMOMHNpOBaHHbBIE BEPTUKAIBHBIN OTHETPYOHBIH W OTHETPYOHO-BOIOTPYOHBIH KOTIBL. KoTten
HMHCHHEPATOP.

Tema 6.4 Bonorpeiinbie aBTOHOMHBIE M yTUIM3ALHOHHBIE KOTIIBI M YCTAHOBKH. TepMOMAaCIIsIHHBIE KOTIIBI

ABTOHOMHBII BOJIOTPEIHBIN ra30TPyOHBIH 00OPOTHBIM KOTEN. Y THIN3AIIMOHHBIE BOJOTPEHHBIE ra30TPYOHBIE KOTIIBI C BHEITHIM H
BHYTPEHHHM 00OBOJHBIM KaHaToM. COCTaB M MPUHIUI PabOTHI BOJOTPEHHOIT KOTeNbHOH ycTaHOBKH. OIieHKa U 0071acTh
MIPUMEHEHHUS OPraHUUYECKOTO TeTJIOHOCUTeNA. TepMoMacasiHHbIN aBTOHOMHBIN KOTEJ.

Tema 6.5 KorenpHas apmatypa. Matepranbl KOTI0B. DKCIUTyaTallks KOTJIOB

Hasnavenue 1 ycTpoHCTBO CTOMOPHOTO KJIaNaHa, BOJOYKa3aTells, TUTaTeIbHOrO KJIalaHa, ITTaBHOTO M MIMITYJILCHOTO
IpeI0XPaHUTEIBHBIX KIIaaHoB. Pacrionoxkenne apMaTypsl mapoBoro Kotia. TpeGoBaHHs K CTalIsIM, HCIONIb3yeMBIM B KOTJIAX, U
npuMeHsieMble ctany. OTHeymopHbIe U TEIUIOU30IALMOHHBIE MATEPUAIIBL.

ITocnenoBatenbHOCTh ONiepaluii TPy MOATOTOBKE CYIOBBIX IAPOBBIX KOTJIOB K JeHCTBUIO. BBOJ B felicTBIE U TEXHUKA
6€301acHOCTH IIPH PaCcTOIKE W IOABEeMe napa. TexHnka 00CTy)KHBaHUS MTAPOBIX KOTIOB B IEHCTBUI: KOHTPOIUPYEMBIE
napaMeTphl, MoJiepKaHie YPOBHS BOJBI B KOTJIE, KOHTPOJIb pabOTHI MUTATENILHOM U TOIIMBHOM CHCTEM, IpyrHe ONepariH.




TexHuKa BBIBOJ KOTJIA U3 ACHCTBUS IPU HOPMANIBHBIX PEXKUMAX PAOOTHI, «KMOKPOE» H «CyX0e» XpaHeHHE. ABapHUIHBIE PEKUMBI
paboThl. YIIycK BOABL: NPU3HAKHU, JEHCTBUE OOCTYKUBAIOLIETro NepcoHana. [I[puurHbl M0XkapoB B ra30Xx0/1aX aBTOHOMHBIX U
YTHIIM3alHOHHBIX KOTJIOB M ACHCTBUS IPH NX BOSHUKHOBEHUH. OCOOCHHOCTH 00CITy)XKMBaHHS YTHIIN3aIHOHHBIX KOTJIOB. TeXHHUKa
6€301acHOCTH MPH 3KCILTyaTaI[lH KOTJIOB.

CTpyKTypa KypcoBOi pabOoThI

HaumenoBanue pazgena O0BéM

rpaduyeckast 4acTb  TEKCTOBAsl 4acTh
1 Pacu€r xapakTepUCTUK TOIUIMBA - 1 — 2 crpanuns! Gopmara A4
2 MarepuansHbIif 6amaHC IMpomecca TOpeHust | Kr TomiBa - 2 — 3 crpanuns! ¢opmaTta A4
3 DHTanenus NpoaAyKTOB CrOpaHHS - 2 ctpanuusl Gopmara A4
4 Tlocrpoenue nuarpammer JI™ —t Jluct popmata A 4
5 TlpenBapuTeNbHBIN TEIIOBOW OallaHC M OMpE/eIeHUe pacxoja TOIUIHBA - 3 — 4 crpanunsl Gopmara A4
6 OmpeneneHue OCHOBHBIX 3JIEMEHTOB TOIKU - 2 — 3 crpanuns! Gopmara A4
7 IocTpoeHne KOMIIOHOBOYHOT'O 4epTe)Ka TOIKU Jluct popmara A 3
8 Pacuér TemooOMeHa B TOIIKE - 4 — 6 crpanun dopmara A4
9 Pacu€r TeruiooOMeHa B MyYKe MapooOpasyommx Tpyo - 5 — 7 crpanun dopmara A4
10 BrimonHeHnue yepTexka obOuiero Buaa KotTia. Jluct popmara Al
Bcero 1 mucra dopmara Al 19 — 27 ctpanun ¢popmata A4

6. POHJ OIIEHOYHBIX CPEJCTB

6.1. IlepeueHb BUIOB OLIEHOYHBIX CPEACTB

OTt4eTsl Mo J1abopaTOpHBIM paboTam
Bompock! k sx3aMeHy

6.2. TeMbI MUCbEMEHHBIX PadoT

Kypcosas pabora o Teme "TennoBoii pacdeT BOJOTPYOHOTO BCIIOMOTaTeIbHOTO APOBOTO KOT/A"

6.3. KoHTpoJIbHBIE BOIIPOCHI U 3aJaHUS

. CynoBeie moTpebuTeny napa

. Kinaccuduxarust mapoBsIX KOTIOB

. XapaKTepUCTUKHU KOTIIOB

. Tormmeo CIIK. TpeboBanms x TormmBy CIIK

. Tomnuso CIIK. Cocras Tonnusa. Maccsl Tomsa

. OcHOBBI TeOpUU ropeHus TorrBa. CKOPOCTb TOPEHUs U (HAaKTOPHI €€ ONPeeIIIONIe

. MatepuanbHbIil 6anaHc Mpoliecca TOpeHus. DHTaNbIH HPOJYKTOB CTOPaHUsl TOILUINBA

. Ilpu3Haky Ka4ecTBEHHOTO TOPEHHS TOTUIHBA

. OCHOBHBIC MTOJ0XKEHHSI TEOPHHU TOIIOYHBIX MpolieccoB. Tpebosanus k Tonkam CIIK

10. Terutooii 6ananc CITK

11. YpaBHeHHne TemioBoro OaxaHca

12. TerutoBbIe TOTEPH U CIIOCOOBI IX YMCHBIICHHS

13. KIIJI xotna

14. ®opcynku CIIK

15. Koadumuent nonesnoro nevicteus CIIK mo nmpsMomy 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. CynoBble TapoBble KOTIIBI C IPUHYUTEIbHOM MUPKyIueil. OCOOCHHOCTH KOHCTPYKIIMU U 001acTh
PUMEHECHUS

21. HagexxHocth ectecTBeHHOM nupkyisiiun CITK

22. OCHOBHBIEC ypaBHEHHS JIJIS pacyeTa KOHBEKTUBHOTrO Teriooomena B CITK

23. OCHOBBI TEOPUH TOPEHUS

24. «lllaxTHBIe» CymOBBIE TapOBbIe KOTIEL. OCOOCHHOCTH KOHCTPYKIINI

25. Asponunamuyeckuii pacuer CITK

26. Conpotunenue cetu. Cmotsra CIIK n VIIK

27. Crioco0bl peryIupoBaHus MOJa4d BO3yXa

28. OCHOBBI TEOPUH €CTECTBEHHON MUPKyISIIUH. Kpurepun Haie)KHOCTH €CTECTBEHHOI HIUPKYIANN
29. Ouenka HanexxHocTy nupkyasiuun CITK. IIprunHel, BEI3BIBAIOLINE 3aCTON U ONPOKUIBIBAHIE LUPKYIALIUT

O 001N LN KW —




30. OCHOBBI TEOPHH ECTECTBEHHOMN NUPKYIAUH. [IpeensHas KpaTHOCTD UPKYIISAINT

31. YTunn3anuoHHbIE KOTIIBI C IPUHYUTEIbHON HUPKYIAHEH, MX XapaKTePHUCTHKU U 00J1acTh NPUMEHEHUS
32. Omops!I CyJOBBIX TapOBBIX KOTIIOB. KoHCTpyKITHA M padoTa

33. OcHOBHBIC MTOT0XKEHUS TEOPHH €CTECTBEHHON upKysauy. KpatHocTs nupkyasnun. CKopocTs
LUPKYISIUMK. JIBHKYLIUI HAllop M MOJ€3HbIA HAllop HUPKYJIALUU

34. KoMOMHHPOBaHHBIE KOTJIBI

35. Apmarypa CIIK, koHCcTpyKIHs, padota u pasmenienne Ha CITK

36. Obmyposka CIIK. Yxon 3a KUpIHYHOI KIaaKoi

37. KouBektusHslii Teruioodmen B CITIK

38. JIyaucterit Terumooomen B CITK

39. Pacuet Ha pouyHOCTH dneMenToB CITIK

40. Marepuansl, IpUMeHsieMble B KOTJIOCTPOSHUH. MeTas IOBEPXHOCTEH HarpeBa, KONIEKTOPOB U apMaTyphl

6.4. Meronmueckune MaTepuaJibl, ONpeaesonue npoueaypbl OHeHUBaHUuA

IIpu 3ammre 1a6opaTOpPHBIX pabOT 0OyyaromemMycs 3aaeTcsi TPH BOIpoca 1o Teme paboTel. B citydae oTBeTa Ha mocTaBieHHbIE
BOIPOCHI paboTa cuuTaeTcs 3alMIneHHO. [Ipn oTBeTe Ha ABa BOIIpOCa M MOJIHOM OTCYTCTBHH OTBETa HA TPETHH, HIIM HETIOTHOM
OTBETE, Ha BCE TPH BOIIPOCa TabopaTopHas paboTa CUMTAETCS HE 3aIl[HIICHHON.

MeTtoauka OLIeHKH KypCOBOW paboThI

OreHKa «OTIMYHO» CTABUTCS 00ydaeMOMY, KOTOPHIi B CPOK, B ITOJTHOM 00BEME B COOTBETCTBHH C 33/IaHHEM BBITTOTHIII KYPCOBYIO
paboty. Ilpu 3amuTe 1 HanMCaHUH PAOOTHI CTYACHT IPOJIEMOHCTPUPOBAN HABBIKM M YMEHHS, (OPMHUPYEMBIE B PE3yIbTaTe OCBOCHUS
komrereHnuu. Tema, 3asBlIeHHas B pab0Te pacKpbITa MOTHOCTBIO, BCE BBIBOJBI CTYIE€HTA TOATBEPAKICHBI MaTepUagIaMu
Uccie1oBaHus ¥ pacyetaMi. OTYET MOATOTOBICH B COOTBETCTBUH C IPEIbABISIEMBIMU TpeOOBaHUSIMU. B Xoz1€ 3aInThI CTyeHT
JIEMOHCTPHPYET HEOOXOUMEIH YPOBEHb C(HOPMHUPOBAHHOCTH BCEX IPEIYCMOTPEHHBIX 3TAllOB KOMIETEHINH, 1aeT YETKHE OTBETHI
Ha MOCTABJIEHHbIE BOIPOCH], CBOOOAHO BIIajieeT IOHIATUIHBIM aIllapaToM.

O1LeHKa «XOPOLIO» CTABUTHCA 00y4aeMOMY, KOTOPBIH BBINOIHUI KypCcOBYIO paboTy (IIPOEKT), HO ¢ HE3HAYHUTEIEHBIMU 3aMEYaHUAMU
(ommcky, TpaMMaTHYECKHE OMUOKH | T.1.). Tema paboTHI pacKpBITa, HO BEIBOJBI HOCSAT ITOBEPXHOCTHEIN XapaKTep, MPaKTHISCKHE
MaTtepuaasl 00paboTaHbI He OJIHOCTEI0. B X0/1e 3ammThl 1eMOHCTpUpYeT chOpMHUPOBAHHBIC HA JOCTATOYHOM YPOBHE 3HAHUS,
YMEHHUS U HaBBIKU, YKa3aHHBIX B paboTe, HE MOTHOCTBIO PACKPBLI 3asBICHHYIO TEMY, ClIeNIall TOBEPXHOCTHBIE BBIBOJBI IPOTPaMMe
9TAIOB OCBOEHUS KOMIIETEHINH, JOIMYCKAaeT HEMPUHIMIHAIbHbIE HETOUHOCTH IIPH OTBETAX HA BOIPOCHL.

Or1eHKa «yIOBIETBOPUTEIBHOY» CTABUTCA 00yIaeMOMy, KOTOPBIH JOITYCTHI IPOCYETH U OMINOKH, ¢1a00 MPOIEeMOHCTPHPOBAI
aHAJTUTHYECKHE CIOCOOHOCTH U HaBBIKK PAOOTHI C TEOPETHUECKUMH NCTOYHUKAMH. [IpH 3aIuTe 1eMOHCTPUPYET He A0 KOHIA
c(opMHUPOBaHHBIE 3Talbl KOMIICTCHI[MN U 3HAHUS TOJIBKO OCHOBHOTO MaTepuala, JOIycKaeT OMINOKY IPUHIUITHAIBHOIO XapakTepa
TIPY OTBETAX Ha BOTIPOCHI.

OreHKa «HEYHAOBIETBOPUTEIHLHO» CTABUTCS 00yd4aeMOMY, KOTOPBIIT He BRIOIHIII KYPCOBYIO Pa0oTYy, JINOO BRIMOIHUI C TPYOBIMH
HapYIIEHUSIMU TPeOOBaHUI, HE PACKPBLI 3asBICHHYIO T€MY, HE BBITIOJIHII IPAKTHUECKOH 4acTU pabOoThL

MeTtoauka OLIEHKHU 3K3aMeHa

DK3aMeH 10 JUCHUIIIHHE COJCPKUT BOMPOCH HAMIPABICHHBIE HA OIICHKY 3HAHUH, yMCHUI U HaBBIKOB, XapaKTEPU3YIOIIUX 3Tallbl
(hopMHUpOBaHKSI KOMIICTEHIINHY. DK3aMCHAIIMOHHBII OHJIET CONEPIKUT YETHIPE BOIPOCA, OXBATHIBAIOIIAX OCHOBHBIC OHSITHS,
U3y4aeMble B TUCLIUIUIMHE.

OK3aMeH IPOBOJUTCS B THCHMEHHOM BHUJIE.

OreHKa 3a 9K3aMEH BBICTaBIISICTCS B COOTBETCTBUY C PUBEACHHBIMU HUXKE TPEOOBAHUSAMHU.

2 (Hey1OBJIETBOPUTEIILHO) - BHICTABIISIETCS 00yUaroIeMycCsl, €CJIM XOTsl Obl OIHO U3 33JaHUI HE BBIIIOJIHEHO WM BBIIIOJIHEHO HE B
TIOJTHOM 00BeMe W/WITN OAWH MIJIM HECKOJIBKO OTBETOB MMEIOT OIIMOKH B COAEPKAHUH H/HIH BBIBOAAX, KOTOPHIE TIPHBEIH K
3HAUUTENBHOMY HCKaXKCHUIO HTOTOBOTO pe3yabTaTal (YIOBIETBOPUTENBHO) — BEICTABIAETCA 00YyUJaroOLIeMyCs, €CIIH BCe 3aJaHus
BBINOJIHEHBI B COOTBETCTBUHU C TPEOOBAHUSIMU K3aMEHALMOHHOI0 Oniera, B IOJIHOM 00bEeMe, OIHAKO OJIUH MM HECKOJIBKO
OTBETOB UMEIOT OIIMOKH B COACPKAHUY H/UIH BBIBOIAX, KOTOPHIEC TOBICKIIN HE3HAYNTEIFHOE HCKAKEHNE HTOTOBOTO Pe3yNbTara.
4 (x0poI1I0) — BBICTaBIAETCS 00YJAIOIIEMYCs, €CIIH BCE 3aJaHHS BBITIOJIHEHBI B COOTBETCTBHH C TPEOOBAaHMAMH YK3aMEHAIIMOHHOTO
Ounera, B IOJHOM 00beMe, OTHAKO OJIMH MM HECKOJIBKO OTBETOB UMEIOT OIIMOKHU B COJIEPKAHUHU H/UJIHM BBIBOJIAX, HE BIHSAIOLINE
(vmu cabo BIMSIONINE) HA UTOTOBBIN PE3yNbTaT.

5 (oTHM9HO) — BBICTABIAETCS 00YJAIOIIEMYCs, €CIIH BCE 3a1aHHS BBITIOJIHEHBI B COOTBETCTBHH C TPEOOBAaHUAMH YK3aMEHAIHOHHOTO
OuseTa, B IOJIHOM 00beMe U 0e3 OIIHOO0K.

B cnydasx, eciy CTYICHT JaeT He MOJHbBIC W/HIH He Pa3BepHYTHIC OTBETHI HA BOIIPOCHI OHMIIETA HIIH JK€ OTBETHI COJCPIKAT
OIIMOOYHBIE CBEICHHS M BHIBOIBI, IIPETIOIaBATEIh BITPABE 3a1aBaTh JOIIOJHUTEIHHEIC BOIPOCH], HAIPaBICHHBIC HA yTOYHCHNE
YPOBHS 3HAaHUHU, yMEHUN U HAaBBIKOB CTYJEHTA B paMKaX OCBOCHUs KOMIIETEHIMN 110 JaHHOU AUCLUILIMHE.

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

7.1 PexoMenayemast 1uTepaTrypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, oA
JI1.1 | Cens JI. U. CynoBsie KOTelIbHbIE U TTaponpou3Boasmue yctanoBku: Kype nexuuit | Bimagusocrokx: MI'Y um.
anm. .M. HeBensckoro,
2011

7.1.2. JlonojiHuTEBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTECIIN 3arnaBue I/I3,I[aT€J'IbCTBO, rona




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI2.1 |Xapun Brnagumup CynoBble MalllMHBI, YCTAHOBKHU, YCTPOHCTBA U CUCTEMBI: YICOHUK AT Mocksa: TpaucJlut [u
MutpodaHoBuY, BBICHI. MOp. y4€0. 3aBeJleHUui np.], 2010
3anbko Oner
Hukonaesuu, JI€kun
Bopuc I'puropresuy,
IIucknos BukTop
Tumodeerny, Xapux
Buagumup
MutpodaHoBUY
JI2.2 |Enun B. U., CynoBbIe KOTEIbHbBIC YCTAHOBKHU: YUSOHUK Mocksa: Tpaucrnopt, 1993
Henuncenxo H. 1.,
Koctsines 1. .
7.1.3. MeTtoguueckue pa3padoTku
ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI3.1 |Ilymnun Banepuit BsizkocTh TOIIMBA U TEMIIEpaTypa ero MoJ0rpeBa: MeTo/. yKas. 1o Hosocubupck: HI'ABT,
Ietposuy, Eropos BBINOJIHEHUIO J1a0.-NIPaKT. paboTsl mo auci. " CynoBble KOTEIbHBIE U 2009
I'eopruii JIeoHH0BUY | TapOIPOU3BOISLINE YCTAHOBKHU"
JI3.2 | Ilymnun Banepuit TemnoBoit pac4ér BOJOTPYOHOTO BCIIOMOTATEIILHOTO TTAPOBOTO KOTJIA! HoBocubupck: CI'YBT,
IlerpoBuu METO/I. yKa3. 110 BBII. KypcoBoH paboTsl o mucruminHe "Cy1oBbe 2016
KOTEJIbHBIE U TTapOIIPOU3BOISIINE YCTAHOBKU"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHME JUCHUIIJIUHbBI (MOAYJIST)
Haznauenue ObopynoBanue
YuebHas ayJAUTOpHs quis | AyoutopHas  pocka; Kowmmiexkr ydeOHoit meGenmm; JlaGopaTopHble ycTaHOBKM: HacocHas
MIPOBEICHUS 3aHATHH | yCTAHOBKA C LEHTPOOSKHBIM HacocoM, HacocHas yCcTaHOBKA C BHUXPEBBIM CaMOBCACBHIBAFOLIMM

MPAKTUYCCKUX 3aHATUH

Hacocom 1,0 BC-0,9M, BeHTmiAIMOHHAs yCTaHOBKA C IBYMS IICHTPOOCKHBIMH BEHTHIISTOPAMH,
Kanopumerp B-08MA s onpezaencHus TEIUIOThI CropaHus ToIuluBa, Buckosumerp tuna BY
(Ournepa) nnst ompeneneHus BA3KOCTH TomuBa, IIpubop Maprenc-Ilenckoro ans ompexaeneHus
TEMIIEpATyp BCHBILIKK M BOCIJIaMEHEHHs ToIIMBa, KommpeccopHas ycTaHOBKa ¢ KOMIIPECCOPOM
KBZA-I'; Maxkersr: PyneBas miymkepHas wmammHa, Kotmoarperar KOAB 63, INazorypOmuHas
ycTaHoBKa, CTeHI BEepTONETHOW ra3oTypOuHHONM ycraHOBKH MO601-b, PymeBas peeuno-
IUTyH)KepHas MalnHa; KoMIulekTsl yueOHO-HArmagHbIX mocobuil mo auctumiauHaM: Cymosoe
BCIIOMOTaTENbHOE BHepreTudeckoe obopymoBanne, CynoBble KOTENbHBIE M NApONPOU3BOJSIINE
ycraHoBkH, CynoBele TypOoMamuHbI, TemmoTexHHKa ¥ Temlonepenada, [ wapapinmdeckue u
ITHEBMATUYECKHE CUCTEMBI, T eMI0TeXHUKa

YuebOnas ayIUTOPHS ISt
MIPOBENICHHSI TEKYIIETO KOHTPOJIS
Y TIPOMEXKYTOYHOH aTTeCTaI[H

AymuropHas nocka; Kommiekr yueOHoit MeGenu; JlaGoparopusle ycranoBku: HacocHas
YCTaHOBKA C IEHTPOOESKHBIM HacocoM, HacocHas ycTaHOBKa C BHXPEBBIM CaMOBCACHIBAIOIINM
HacocoMm 1,0 BC-0,9M, BeHTuiAMoHHAas yCTaHOBKA C ABYMs IICHTPOOEKHBIMU BEHTHISTOPAMH,
Kanopumerp B-08MA 1ns ompeaeneHusi TEIUIOTHI CTOpaHHs TOIUIMBa, Buckosumerp tuma BY
(OHrnepa) Juis ompezeNeHUs BSI3KOCTH TomumBa, [Ipubop Maprenc-Ilenckoro mis omnpeneneHus
TeMITepaTyp BCIBIIIKK M BOCIDIAMEHEHHS TOIUIMBa, KoMmIpeccopHas yCTaHOBKa ¢ KOMIIPECCOPOM
KBA-I'; Maxketsr: PyneBas miaymxkepHas MamuHa, Kormoarperar KOAB 63, T'azorypOunHas
ycraHoBka, CTeHJ BepTOJETHOW Ta30TypOMHHON yctaHoBkun M601-b, PyneBas peeuno-
IUTyH)KepHass MaimniHa; KoMIUTeKTsl ydeOHO-HarIAOHBIX TmocoOmit mo mucrumimHaM: CymoBoe
BCIIOMOTATEIbHOE 3HepreTudeckoe obopymosaHue, CymoBble KOTEIBHBIE M ITapONPOU3BOAAIINE
yctaHoBKH, CynoBele TypOoMamuHbl, TemnoTexHHKa M Temlonepenada, [uapaBauyeckue u
ITHEBMATUYECKHE CUCTEMBI, T eMIOTEXHUKA

YuebHas AyIUTOPHS TUTS
NpPOBEJCHUS  T'PYIIOBBIX u
MHANBUIYalIbHBIX KOHCYIbTALNH

AymutopHas 1ocka; Komrurekt ydueOHO#T wmebemm; Jlaboparoprble ycraHoBkum: HacocHas
YCTaHOBKA C IEHTPOOESKHBIM HacocoM, HacocHas ycTaHOBKa C BHXPEBBIM CaMOBCACHIBAIOIINM
nacocom 1,0 BC-0,9M, BeHTuisiunoHHasi yCTAaHOBKA C ABYMs LEHTPOOEKHBIMH BEHTHUIISTOPAMH,
Kanopumerp B-08MA nnsi onpeneneHus TEIUIOTHl CropaHHUs TOIUIMBA, Buckosumerp tuma BY
(OHrnepa) mnst ompeneneHusl BI3KOCTH ToruinBa, [Ipubop Maptenc-Ilenckoro ans ompemencHuUs
TEMIIepaTyp BCIBIIIKK M BOCIUIAMEHEHMs TOIUMBa, KommpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KBJ-T'; Maketsl: PymeBast miaymkepHas wmamuHa, Kornoarperar KOAB 63, T'azorypOunHas
ycraHoBKa, CTeHI BepTONETHOW Tra3oTypOWHHOW ycraHOBKM MO601-b, PymeBas peeuno-
IUTyH>KepHass MamnHa; KoMIUIeKTsl ydeOHO-HArIagHeIX mocobuit mo mauciumimHaM: CymoBoe
BCIIOMOTaTeNbHOE 3HepreTnuyeckoe obopynoBanue, CynoBble KOTENIbHBIE M MApONPOU3BOISIINE
ycraHoBkH, CynoBele TypOoMammnHbl, TeruloTeXHHKa ¥ Temvlonepenada, [ wWapapimdeckue u
ITHEBMaTHYECKHE CHUCTEMBI, T eIIOTEXHNKA

Jlabopatopust CynoBbIx
SHEPreTUYECKUX  YCTAHOBOK -
y4aeOHast ayIUTOPHS JUTST
IIPOBEIEHUS 71a00paTOPHBIX
3aHATUN

AymutopHas 1ocka; Kommrexkt yueGHOI wmebemm; Jlaboparoprble ycraHoBkm: HacocHas
YCTaHOBKA C LEHTPOOEKHBIM HacocoM, HacocHas ycTaHOBKa C BHXPEBBIM CaMOBCACHIBAIOIINM
HacocoMm 1,0 BC-0,9M, BeHTmiAIMOHHAs yCTaHOBKA C IBYMsS IICHTPOOCKHBIMH BEHTHIISTOPaMH,
Kanopumerp B-08MA nnst ompeneneHus TEIJIOTHI CropaHHUs TOIUIMBa, Buckozumerp tuma BY
(OHrnepa) ma ompeneneHHs: BA3KocTd TomuBa, [Ipubop MapreHc-lIleHckoro st ompeneneHust




TeMIIepaTyp BCIBIIIKK M BOCIIAMEHEHHs TOIUIMBa, KommpeccopHast ycTaHOBKa C KOMIIPECCOPOM
KBJ-TI'; Maketsl: PymeBast miaymkepHas wmamuHa, Kornoarperar KOAB 63, T'azorypOunHas
ycraHoBKa, CTeHI BepTONETHOW Tra3oTypOWHHOW ycraHOBKM MO601-b, PymeBas peeuno-
IUTyH>KepHass MamnHa; KoMIUIeKTs ydeOHO-HArIsgHeIX mocobuit mo mauciumimHaM: CymoBoe
BCIIOMOTaTelIbHOE 3HepreTudeckoe obopynoBaHue, CymoBble KOTEIbHbIE U MapONPOU3BOAAIINE
ycraHoBku, CynoBble TypOOMalIMHBI, TEIUIOTEXHHMKAa M TeIulonepenada, | uapaBiudecKue H
ITHEBMaTHYECKHE CHCTEMBI, T eIIOTEXHNKA

YuebHas ayJUTOpHs
HPOBEJCHUS
JIEKI[IOHHOTO TUIIa

IS
3aHATUI

AymutopHas nocka;, Kommurexkt yueOHOT wmebemm; Jlaboparoprele ycraHoBkum: HacocHas
YCTAHOBKa C IIEHTPOOEXKHBIM HacocoM, HacocHasi ycraHOBKa C BHXPEBBIM CaMOBCACHIBAIOLIMM
HacocoM 1,0 BC-0,9M, BeHTWIISIMOHHAS YCTAHOBKA C JABYMS IEHTPOOCIKHBIMU BEHTHIISTOPAMH,
Kanopumerp B-08MA nnsi onpeneneHus TEIIOTHl CropaHHUs TOIUIMBa, Buckozumerp tuma BY
(OHrnepa) mia onpeneneHHs: BA3KoCTH TomiuBa, [Ipubop MapreHc-IleHckoro st ompeneneHust
TEMIIEpaTyp BCIBILIKK M BOCIJIAMEHEHHs TOIMBa, KommpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KBA-I'; Maxkersr: PyneBas miymkepHas MmammHa, Kotnoarperar KOAB 63, INazorypOmHHas
ycraHoBKa, CTeHJ BEpTONETHOW ra3oTypOuMHHONM ycraHoBKH MO601-b, PymeBas peeuno-
ITyHXKepHast MamnHa; KoMIUuleKTel y4eOHO-HAarmsagHbIX mocobuit mo aucummiuHam: CyznoBoe
BCIIOMOTATENbHOE BHepreTudeckoe obopymoBanne, CynoBble KOTENBHBIE M NApONPOU3BOJSIINE
ycraHoBkH, CynoBele TypOoMamuHbI, TemmoTexHHKa ¥ Temwlonepenada, [ wapapinmdeckne u
ITHEBMATUYECKHE CHUCTEMBI, T eII0TeXHUKA




