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OO01mmast TpyI0eMKOCTh 43ET

Yacos 1o yueGHOMY IJIaHy 144 Bupap! KOHTpoOIA Ha Kypcax:
B TOM YHCIIE! 9K3aMeH 6
ay[IMTOPHbIE 3aHATUS 42 KypcoBast paboTa 6
caMocCTosTeIbHas paboTa 58
4acoB Ha KOHTPOJIb 36

Pacnpe):leneﬂue YacCoB JUCHHUIVIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp 6 (3.2)
Ha Kypce>) Htoro
Henens 15 4/6
Bun 3anstuit v | PO | v PIT
Jlexun 28 |28 |28 [28
JlabopaTopHbie 14 (14 |14 |14
WHas koHTaKTHas 8 8 8 8
pabota
Uroro ayn. 42 (42 |42 |42
KonrakrtHast padora |50 (50 [50 (50
Cam. pabora 58 |58 |58 |58
Yacel Ha KOHTPOJIb 36 (36 |36 |36
HUroro 144 | 144 | 144 | 144
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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
BOJIONIOAIOTOBKE, I'a30IMHAMUYECKUM IIPOLIECCaM U LIMPKYJIALUYU B KOTJIaX, @ TaK K€ HaBbIKM TEIIOBOI'O pacyeTa KOTJIOB.

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.1.1 | AByXTOILIUBHbIE U TPAAUIMOHHBIC IBUIATEIbHBIC YCTAHOBKH CY/IOB

2.1.2 | O3HakOMUTENbHAS IPAKTUKA

2.1.3 | BBenenue B crieiaabHOCTD

2.2 | [ucuMnJIMHbI M NPAKTUKH, 1JI51 KOTOPbIX OCBOEHHUE JAHHOI TUCHUILINHBI (MO1Y/Is1) HEO0OX0ANMO KaK
npeauecTByIoLiee:

2.2.1 | OkcrulyaTanus Cy10BbIX KOTEIbHBIX U APONPOU3BOAALINX YCTaHOBOK

2.2.2 | IlpumeHeHHE TOTUIMB U Macel Ha cyaax

2.2.3 | Texnomorus o6pabOTKH BOJBI HA CyIax

2.2.4 | Okcrutyaranus JU3eIbHBIX SHEPreTHUECKUX YCTaHOBOK

2.2.5 | OkcrutyaTanus TEXHOIOTHIECKUX KOMIUIEKCOB TAHKEPOB U XUMOBO30B

2.2.6 | BaxTenHoe o0ciTy)kMBaHHE CYTOBBIX SHEPTETHIECKUX YCTAaHOBOK

2.2.7 | OkcruyaTanus CyIOBbIX TYPOMHHBIX YCTAaHOBOK

2.2.8 | ABTOMaTU3UpOBaHHbIE CUCTEMBI YIIPaBIECHHSI CYyAOBBIMU SHEPreTUUECKUMHU YCTAHOBKAMH

2.2.9 | AHanu3 NpUYUH MOBPEKICHHUI CYyJOBBIX TEXHHUYECKUX CPEJICTB

2.2.10 | lnarHocTUpOBaHUE CUCTEM ABTOMATUYECKOr'O yIIPABICHUS

2.2.11 | Usmepenne napamMeTpoB pabo4nX IIPOLECCOB B CYOBBIX JHEPIeTHUECKUX YCTAHOBKAX U KOHTPOJIBHO-U3MEPUTEIILHbIC
TIpHOOPHI

2.2.12 | TepMoauHaMUYECKHE OCHOBBI IEPEBO3KH CKM)KEHHBIX T'a30B

2.2.13 | Dxcmmyartaiysi CyJOBBIX CUCTEM TUAPABINKU

3. KOMIIETEHLIMHA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3VJIETATE OCBOEHHUS AUCLIAILIMHBI
(MOY.JIA)

YK-2: Cnioco0eH ynpapJ/siTh IPOEKTOM HA BCEX ITANAX €ro ;KU3HEHHOI0 UKJIa

YK-2.2: KoHTponupyeT peaqu3aiuio MpoeKTa, OCYIIEeCTBIsET MOHUTOPHHT MPOEKTa U 0(popMIIeHHE OTUETHON JOKYMEHTALIUH 110
HpPOEKTY

OIIK-2: CniocoGeH NpUMEHATh eCTeCTBeHHOHAYYHbIE 1 00IleMHKeHepHble 3HAHM, AHAJIMTHYECKHEe MeTO/AbI B
NnpoecCHOHANBHOM eI TeJbHOCTH

OIIK-2.3: HpI/IMGHﬂCT METOABI TCOPETUICCKOT'O U OKCIICPUMECHTAJIBHOI'O UCCIICIOBAHUA B HpO(b@CCI/IOHaJ'IBHOI‘/‘I JACATCIBbHOCTU

OIIK-3: CniocoGeH NpoBOAMTH U3MepPeHUs U Ha0/1101eHusl, 00padaThIBATL H NPEICTABJIATE IKCIIEPHMEHTAJIbHbIE IaHHbIE

OIIK-3.3: O6pabaTbiBacT U MPEACTABISIET MOIYYCHHBIC TAHHBIC U OLICHUBACT PE3YJIbTaThl U3MEPCHUIMA

ITIK-6: Cnoco0eH ocylecTBIATh NOATOTOBKY, IKCILIYaTAllMI0, 00HAPYKeHHE HEHCIIPABHOCTEll U Mepbl, He00X0AMMbIe /LI
Npe0TBpaIeHNs] NPUYMHEHNs MOBPEKAEHU CIeAYIOIHM MeXaHH3MaM U cucTeMaM ynpasienusi: 1. [1aBHblii 1BUraTen
U CBSI3aHHBIE C HUM BCIOMOTaTeJbHbIe MexaHu3MbI; 2. [IapoBoii koTes U CBA3aHHBIE C HIM BCIOMOTaTeJbHbIE MEXaHHU3MbI
W napoBble cucTeMbl; 3. BenmoMorareabHbIe IepBHYHBbIE ABUTAaTe/IM U CBA3aHHBIE C HUIMH cHcTeMbl; 4. [[pyrue
BCIIOMOraTeJbHble MEXaHHU3MbI, BKJIIOUYAs] CHCTEMbI 0XJ123KeHHs1, KOHAUIHOHHPOBAHUS BO31yXa U BEHTHJISIUH

ITK-6.5: Obecnieuenre 6€30MaCHOCTH TIPH PKCILUTYaTAIIUH KOTEIBHBIX YCTAHOBOK




IIK-34: CnocobeH copMupoBaTH LeJIM NPOEKTa (IPorpaMmbl), pa3padoTraTh 0000111eHHbIe BADHAHTHI ee pelleHud,
BBINOJHHUTD AHAJIN3 ITUX BAPUAHTOB, IPOTHO3UPOBAHME MOCJIEICTBHIi, HAX0KIeHUEe KOMIIPOMHUCCHBIX pellleHui

I1K-34.1: [InanupyeT nenu NpoexTa, pazpadaTbiBaeT BApHAHTHI PELICHUS, aHAIN3UPYET U IPOTHO3UPYET PE3YIbTaThl CBOUX
perieHui

ITK-35: CnocodeH pa3padoraTh IPOEKThbl 00bEKTOB NPOQeCCHOHAIBLHOM 1eATEeIbHOCTH € y4eTOM (PHM3UKO-TEXHHYECKHUX,
MeXaHHKO-TeXHOJIOTHYeCKHX, ICTETHYECKHX, IKOJIOTHYeCKHX, JPrOHOMHYECKUX U IKOHOMHUYECKUX TPeGOBaHHUI, B TOM
YHcJie ¢ HCMOIb30BaHNeM HHPOPMALMOHHBIX TeXHOJIOTHIA

TIK-35.1: OcymecTBisieT co3aanue 00bEKTOB MPOPECCHOHANTBHOM NEITEIFHOCTH C YYSTOM PA3InYHBIX TPEOOBaHUN M HOPM C
WCTIOJIb30BaHHEeM HH()OPMAITMOHHBIX TEXHOIOTUI

B pe3yiabTaTe 0CBOCHUS JUCHUIIIMHBI Oﬁy‘lal()llll/lﬁ(:ﬂ JOJIZKCH

3.1 |3uaTh:

3.1.1 | BO3MOXHBIE BApUAHTHI PEIICHHUS ITOCTABICHHBIX 33/1a4 C LEJbIO BHIITOJHEHUS MEPOTIPUSATHH 110 BCEMY MEPHOLY
JKU3HEHHOTO LIMKJIA KOTEJIbHOW YCTaHOBKH;

3.1.2 | ocHOBBI TEOPHH TIpOIIEcca TOPEHHMS; MaTePHANBHBIHN OaTaHC IIpomecca TOPEHNUs, TEIUIO0OMEH B KOTJIax U
IaporeHeparopax;

3.1.3 | Temroo6MeH B KOTJIaX B MaporeHepaTopax;

3.1.4 | BOOHBII peKUM U BOJOIOATOTOBKY;

3.1.5 [ kmaccuduKanmio CyJOBBIX KOTIOB, HA3HAUYCHNE KOTEIBHBIX U MTAapOIIPOU3BOIAIINX YCTAHOBOK;

3.1.6 | kapkac xotia. ApMaTypa 1 (OPCYHKH CYIOBBIX MApOBBIX KOTIOB. KopIryc KoTia, IUPKYIAINS BOABI B KOTIIE

3.1.7

3.1.8

3.19

3.1.10

3.2 | Ymern:

3.2.1 | npuMEHUTH MOJTy4YECHHBIE 3HAHUS TPU PEIICHUH KOMITJIEKCHBIX 3a/a4, B COOTBETCTBUU C OCHOBHBIMH BHJIaMHU
poeCCUOHATBHON NesITebHOCTH;

3.2.2 | 1poU3BOAUTH KOHCTPYKTOPCKHUE PACUETHI CYAOBBIX KOTJIOB;

323 MIPOU3BOAUTH PACHCT TCILIOBOT'O OanaHca u pacxoga TOIIMBa IMapOBbIM KOTJIOM;

3.2.4 | ynpaBisATh KOTEIBHOM YCTAHOBKOH MpH paboTe B HOPMATBHBIX YCIOBUAX M IIPU BO3SHHKHOBEHHH aBAPUIHBIX CHTYaIIHH;

325 OCYHICCTBIATH BLI60p OJIEMCHTOB KOTCJIbHBIX YCTAHOBOK IJI 3aMCHBI B ITPOLECCE IKCILTyaTallun CY10B;

3.2.6 | HOATOTOBUTH COOOIIEHHUE MO KOTEIbHBIM YCTAHOBKAM

3.3 | Bnagersn:

3.3.1 [ MeTomMKaMu pacyeToB CYJOBBIX KOTEIBHBIX YCTAHOBOK, CIIOCOOHOCTBIO TPAaMOTHO ¢(h)OPMYITHPOBATE BEIBOJIBI;

3.3.2 | MeTo1aMH KOHCTPYKTOPCKUX PACUETOB CYJOBBIX KOTJIOB;

3.3.3 | HaBbIKaMHU BBIOOPA KOTJIOATPETaTOB 10 3aJaHHBIM TPEOOBAHUSIM

4. CTPYKTYPA JUCHOUILIAHBI (MOIYJI5T)

Bun HaumeHoBaHUe pa3aesioB U TeM /BU/1 3aHATHSI/ Cemectp | YacoB | Jlutepatypa | Ipllo
3aHATHSA / Kype AroT
Paznen | Pa3pmen 1.
Jlex KotenbHas ycranoBka cyaHa. [TaponpousBozsias yctaHoBka /JIek/ 6 4 JIT.1 0
JIab [IpuHIUNHMAaIbHBIE CXEMBI BOOJOTPYOHOI'O MAPOBOT0 KOTJA U YCTAHOBKH 6 4 0
Y Tunu3anuoHHast BOJOOIIPECHATEbHAS ycTaHOBKa /JIab/
Cp KotenbHas ycranoBka cynna. [TaponponsBosimas ycranoBka /Cp/ 6 10 JI2.1J12.2 0

Jlex CxuraHue )XUAKAX TOIUTHB B CYOBBIX KoTiax /JIex/ 6 6 JI1.1 0




JIa6 OnpezeneHre TEIUIOTH CTOPAHUs TOILIMBA 6 4 JI3.1 0
OmnpeneneHue TeMIepaTypbl BCIBIIIKH
Tonounsle ycrpoticta /J1ab/
Cp Cyxuranue )XHJIKUX TOIUTAB B CYIOBBIX KoTiax /Cp/ 6 14 JI2.1J12.2 0
Jlex TemnooOMeH B koTnax /JIex/ 6 4 JI1.1 0
Cp Temnoobmen B xotiax /Cp/ 6 8 JI2.1J12.2 0
Jlek BoaHbIii pexxuM 1 BOZONOATr0TOBKa /JIek/ 6 4 JI1.1 0
Cp Boanslii pexxum 1 Bogonoaroroska /Cp/ 6 10 JI2.1J12.2 0
Jlex T"azoauHamMuueckue mporecchl B kotaax. Hupkymsust /JIex/ 6 4 JIT.1 0
Cp T"azoauHamMuueckue mporeccsl B kotaax. [upkymsims /Cp/ 6 8 JI2.1J12.2 0
Jlex KoncTpykumu napoBbIX 1 BOIXOTPEHHBIX KOTJIOB U UX 3JIEMEHTOB. 6 6 JIT.1 0
Okcmtyaranus KoTios /JIex/
JIab Koncrpykuuu napoBbIX ¥ BOIXOTPEHHBIX KOTJIOB U UX 3JIEMEHTOB. 6 6 0
Okcmryaranus KoTios /J1a6/
Cp BopoTpyOHbIE CynOBBIE KOTIEI. 6 8 J2.1J12.2 0
OraeTpyOHBIE M OTHETPYOHO-BOJJOTPYOHBIE CY/IOBBIC KOTJIBI.
Y TUIU3aIMOHHbIC 1 KOMOMHUPOBAHHBIC CYTOBBIC KOTIHI.
BoporpeiiHbie aBTOHOMHBIE W YTHIIN3AIIOHHBIE KOTJIBI U YCTaHOBKH.
TepmoMacissHHbIE KOTJIbI
Korensnast apmatypa /Cp/
HKP Texymuit kouTpoas /MKP/ 6 8 0

5. COAEP)KAHNE TUCOUILIMHEI (MOLYJIST)

Paznen 1 KorenbHas ycrtaHoBka cynHa. [TaponpousBojisiiast ycTaHOBKa

Tema 1.1 HaznaueHmMe KOTETBHOH yCTaHOBKH, o0mIue cBeneHus. Kilaccudukanus u XxapakTepUCTHKA KOTIOB

Hcropuueckue cBeieHHs 0 MIPOMBIIIIEHHOMY UCIIOJIb30BaHUIO SHEPTUU N1apa. Y CTPOMCTBO U IPUHLIUI IEHCTBUSL
UWIMHAPHYECKOTO Ta30TPYyOHOro 000pOTHOTO (IIOTIAHACKOr0) KoTia. O01ie CBeIeH s O BCIIOMOTaTeNbHBIX KOTEIbHBIX
YCTaHOBKaX, CY/IOBbIC MOTPEOUTENH Mapa | ropsiucii BoAbl. YIPOIIeHHAs NMPUHIUIHATIbHAS cXeMa BojorperiHon KVY.
Knaccugukanust mapoBbIX KOTJIOB N0 HA3HAYSHHIO, ICTOYHHUKY TEIUIOTHI, TIABHOMY KOHCTPYKTHBHOMY ITPH3HAKY, JBUKCHUIO BOJIBI
Y MapoBOJIsTHON cMecu. OCHOBHBIE XapaKTEPUCTHKH MAPOBBIX U BOAOTPEHHBIX KOTIOB.

Tewma 1.2 YcTpoHCTBO M IPUHIUT IEHCTBUS BOJOTPYOHOTO TAPOBOT0 KOTJIA U YCTAHOBKH

PaccMoTpeHne cxeMbl BOJAOTPYOHOTO MapOBOTO KOTIIA, IIPOU3BOAAIICTO EPETPETHIA Map ¢ SKOHOMAH3POM U
BO3/IyXOMOIOTPEBATEIEM COBMECTHO C OOCITYKHBAIOIIMMH €T0 CcTeMaMu. PaccMoTpeHne (yHKIIMOHAIBHON CXEMBI KOTEIbHON
YCTaHOBKHM C aBTOHOMHBIM KOTJIOM JIJIsI TEINIOCHAOKEHNS U YTUIIM3aLMOHHBIM KOTJIOM JUIS JIEKTPOCHA0KEHHS ¢ OCHOBHBIMU
MapOBBIMH U BOJISIHBIMHU TPYOOITPOBOIAMH.

Temal.3 ITaponpousBoasmrie yCTaHOBKH

[IpuHLIMT OeiCTBUS UCTIAPUTENBHBIX YCTAHOBOK («TPS3HBIX» KOHACHCATOB M BOJIOOIPECHUTENILHBIX). Y CTPOICTBO arperaTta
YTUIU3AIUOHHOM BOJJOOTIPECHUTENIBHON YCTaHOBKH, 0OCOOCHHOCTH DKCIUTYaTallid YCTAHOBKH.

Paznien 2 Cxxuranue )KxUIKUX TOIUIUB B CYZOBBIX KOTJIaxX

Tema 2.1 XapakTepUCTUKH KHUJIKAX TOILIUB

DeMeHTapHBIA COCTaB TOIUIMBA 0 pabouei M roprodeii Macce. Briciias v HU3IIAs TEIUIOTA CrOPaHUs TOIUIMBA U METOMBI UX
ornpezneneHus. BUIBI KOTETBHBIX TOIUINB. XapaKTEPUCTHUKH KHUIKIX TOIUIHB (BA3KOCTH, INIOTHOCTH, TEMIIEpaTypa 3acTHIBAHN,
TemrepaTypa Benblkn). [TorsTHs, mpUOOPH! U MEeTOB! onpeaeneHust. [1ogorpeB TSHKEIoro TOIIKNBA CYA0BOH KOTEIbHOIT
YCTaHOBKHU.

Tema 2.2 MarepuanbHBIN OalaHC IIpoIiecca TOPeHUs

Peaxuiyt ropeHHs TOPIOYNX 3JIEMEHTOB TOIUTHBA. TeopeTuueckoe 1 ICHCTBUTEIFHOE KOJIMIECTBO BO3/TyXa, HEOOXOAUMOE IS
ckuranus Tormsa. Onpezaenenue kodppuIreHTa n30bITKa BO3yXa C UCTIONb30BaHUEM razoaHanu3aropoB. OOBEM NPOIYyKTOB
cropanus. JluarpaMma «3HTaJIbINS OPOLYKTOB CrOPAaHUs — TEMIIEPATYPA».

Tewma 2.3 Tomo4nbIe YCTPOMCTBA U TPOIIECCHI

IIpouecc akTuBanMy U ero pe3ynpTaTsl. CxeMa IUKIIA LEMHOH pa3BeTBICHHOM peakIuu ropeHust Bojgopoa. IIoHsITiHe TOno4HOro
YCTpOMCTBa. ArperaTupoBaHHBIC TOIIOYHBIE yeTpoiicTa. Kitaccudukanus gopcynok. Konerpykuun ¢popcyHok. Opranusanus
TOITOYHOTO TIpoIiecca.

Tema 2.4 TemnoBoii 6ananc KOTaa

YpaBHeHHE TernaoBoro 6ananca B aOCOIIOTHOM U OTHOCHTENbHOM Buze. [loaBenennas temioTa. IloTepu TEMIOTH ¢ yXOAAIIMMU
ra3zamu, OT XUMHUYECKON HETIOJHOThI CTOPaHMs U B OKPYXKAIOILYIO CpEly U UX 3aBUCUMOCTb OT Harpysku. Onpenenenue KI1J]
MApOBOTO M BOJIOTPEHHOT0 KOoTiIoB. Onpeneneane K03hHUIHEHTa HCIIOTH30BaHUS TETUIOTHI BBITYCKHBIX TA30B B YTHIIM3AIIMOHHBIX
KOTJax.

Paznen 3 TermmooOMeH B KoTiTax
Tema 3.1 OCHOBHBIE MOHATHSA O TIPOIeccax TEII000OMeHa B KOoTJIe. TermooOMeH B Tonke

JlyueBocIipuHUMAIOLIE M KOHBEKTHBHBIC TOBEPXHOCTH HarpeBa. CyMMapHas TeIIoTa, oTydeHHas BOAOH 4epe3 3TH MOBEPXHOCTH.

Ocnabienue JIyda CaXXUCTBIMHU YaCTULIAMU U TPEXATOMHBIMU I'a3aMHu. [ToHsiTHE TOMIIMHBI H3JIydaroniero Cjios. TemnoBoe
HaIpsyKE€HNUEC TOITOYHOTO o0bemMa u PasMEpuI TOTIKHA. TennoBast MOITHOCTH JIYYEBOCIIPUHUMAIOIIUX HOBerHOCTeﬁ. DHTAIBIHUS B




anuabatHoH Tonke. OnpeneneHue 6e3pa3sMepHON TeMIepaTypsl Ha BBIXOJIE U3 TONKH. [IOHATHE CTEIeHH YKPaHUPOBAHUS TOIKH.
Tema 3.2 TemmooOMeH B Iydke mapooOpasyroIux Tpyo

Omnpenenenne gucna Tpyd B psamy. JKuBoe cedeHne Ui mpoxoa ra3oB. CpemHsis CKOpOCTh I'a30B B ITydKe. TeroBast MOITHOCTh
KOHBEKTHBHBIX TIOBEPXHOCTEH. DHTANBIIN Ta30B Ha BBIXO/IE U3 IMy4Ka. [IoBEpXHOCTH HarpeBa MPUTOIOYHOTO Iy4Ka. UYucno psioB
TpyO. I'paduku 3aBHCUMOCTH XapaKTEPUCTUK BOJOTPYOHOIO BCIIOMOTaTEIbHOTO KOTJIa OT HATPY3KH.

Tema 3.3 Terutonepenaya B MOBEPXHOCTSAX HATPEBa YTHUIIM3ALMOHHBIX KOTJIOB

PacuerHsIif pexxnM. OCOOCHHOCTH TEINIOBOTO PAacdeTa YTHIN3AIMOHHBIX KOTIOB CHCTEM OOBIYHOH yTHIIH3AIIIH.

Paznen 4 BogHblii peskuM U BOJOTIOATOTOBKA

Tema 4.1 [Toka3zarenu kadecTBa Bojbl. JlokoTioBas o0paboTka

OCHOBHBIE HOHBI COJH B BoJie. JKecTKocTh 1 cosleHOCTh BoAL. Lllenounoe, dpocdarHoe n HuTpaTHOE uncio. TpeboBaHus k
nuTaTenbHoN Boge. OuncTka oT HeTenpoayKToB. CHIKEHUE 001IeH KeCTKOCTH. XUMHUUECKas U TepMHUUECKasl ieadpanusl.
VYcrpolicTBo feasparopa.

Tema 4.2 Haxwurie- u nmamoo6pazoBanue. BoxHsri pexnm

CrabopacTBOpHMBIE COCUHEHHUS B KOTIOBOI BOJe U MX BBIMACHUE B BUJEC HAKUITK WX [IIIaMa. BBOIMMbIE XUMUYIECKUE PEaTreHTHL.
DocdaTHO-HUTPATHBIA PeXKUM 00pabOTKH. BepXHsis ¥ HIKHSISA IPOYBKA.

Tema 4.3 3arpsa3HeHue napa ¥ METO/bI IIOJIy4EHUSI YACTOTO Mapa

Harpy3ska 3epkana ucnapeHus. MexaHH3M yHOCA ITapoM BIIard. 3aBUCHMOCTb BIIQXKHOCTH TTapa OT BBICOTHI IIAPOBOTO ITPOCTPAHCTBA
Y Harpy3KH KOoTja. BHyTpHUKOJIJIEKTOpHBIE CenapalliOHHbIe YCTPOHCTBA.

Paznen 5 I'azonunaMudeckue npoueccsl B KoTinax. Lupkynsanus

Tema 5.1 N'a3oquHaMuUEcKHe MPOLECCHI B KOTJIAX

CornpoTuBiieHHEe BO3AYIIHO-TA30BOT0 TPAKTA M CaMOTSra. XapaKTepHCTUKa BO3YIIIHO- Ta30BOr0 TpakTa. PacueTHbIe mapameTpsl
BEHTWJIATOpA. PerynupoBanue mogayu Bo3ryxa.

Tema 5.2 IIponecc ecTeCTBEHHON HUPKYIALUU B KOTJIAX

OCHOBBI TEOPUHU €CTECTBEHHON HUPKYIALUHN. HaexXHOCTh ecTeCTBEHHON IIUPKYIIALINY.

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

Tema 6.1 BonoTpyOHbIE CyOBBIE KOTIOM

I'maBHBIE KOTTIBI C MaponeperpeBaTeneM, pacoNnoKEHHBIM MEXKy KOHBEKTUBHBIMH ITydKaMHU U 32 KOHBEKTHUBHBIM ITy4KOM, a TaKKe
I'TIK ¢ moTHOCTEIO 3KpaHUPOBAHHOW TONKO. BeromMoraTtenbHbIe KOTIIBI 0€3 XBOCTOBBIX M C XBOCTOBBIMH ITOBEPXHOCTSIMU HarpeBa,
6e3 mapomneperpeBarelis M ¢ maporeperpeBaTesieM.

Tema 6.2 OraerpyOHbIE U OTHETPYOHO-BOJAOTPYOHBIE CYyIOBBIE KOTIBI

OrHeTpyOHBI TOPU30HTAIIBHBII 00OPOTHBIN U BEPTHKAIbHBIE KOTIIBL. OrHETPYyOHO-BOAOTPYOHBIE KOTIIBI C Pa3IMYHBIM
UCTIOJIHEHUEM ITyYKOB.

Tema 6.3 YTunu3alMoHHbIE U KOMOMHAPOBAHHBIE CYTOBBIE KOTIIBI

Y TmIM3aoHHbIe KOTIIbI C €CTECTBEHHON LMPKYISIUUEH. Y THIM3alMOHHbIE BOJOTPYOHBIE KOTIIBI OOBIYHON yTHIIN3ALUH C
NPUHYIUTEIFHOMN UPKYIAIHEH ¢ IHITHHIPpUIecKol GopMoii KoxKkyXa M TOAKIIIOUSHHE K HUM cellaparopa mapa. Y CTpoHiCTBO
cemnaparopos napa. KoTiel ¢ riry0okoit yrunuzanueid TeroTsl. [[puHInnuansHas cxeMa u 00Iri BH] KOTIA IITHHIPHIECKON
KOMITIOHOBKH C naporneperpeBateneM. KoMOMHUPOBaHHbBIE BEPTUKAIbHBIN OTHETPYOHBIN 1 OTHETPYOHO-BOOTPYOHBIN KOTIbI. Koten
UHCHUHEPATOP.

Tema 6.4 Boporpelinble aBTOHOMHBIE U YTHIN3ALIMOHHbIE KOTJIBI U YCTAHOBKU. T€pMOMACIISIHHBIE KOTIIbI

ABTOHOMHBII BOAOTPEITHBIIN ra30TPyOHBI 0OOPOTHBIH KOTEN. Y TUIN3AIIMOHHBIC BOJOTPEHHBIC ra30TPYOHBIE KOTIIBI C BHEIIHIM H
BHYTPEHHHM OOBOJHBIM KaHaioM. CocTaB ¥ IPUHIMUIT paOOTHI BOJOTPEHHOI KOTeNbHON ycTaHOBKU. OLeHKa 1 001acTh
IIPUMEHEHUS] OPraHUYECKOT0 TEIUIOHOCUTENS. TepMoMacisiHHbII aBTOHOMHBINA KOTEN.

Tema 6.5 KotenbHas apmarypa. Marepuansl KOTJIOB. DKCIUTyaTallus KOTIOB

Ha3znauyeHue u ycTpoHCTBO CTONOPHOTO KJIalaHa, BOJOYKA3aTels, MUTaTeIbHOr0 KJIalnaHa, TIIaBHOTO U HMITYJILCHOTO
HpEOXPaHNUTENBHBIX KIaaHoB. PacrionoikeHue apMaTypbl 1apoBoro Kotia. TpeGoBaHus K CTaIIsM, HCIIOIb3YEMbIM B KOTJIAX, U
npuMeHsieMble cTaini. OTHEYNOpHbIE U TEIUIOU30JSILIMOHHBIE MaTepUabl.

IlocnenoBarenbHOCTD ONEpalyi IPU IOATOTOBKE CYIOBBIX IAPOBBIX KOTJIOB K ACUCTBUIO. BBOX B IeiiCTBUE U TEXHUKA
6€e30MacHOCTH IIPU PacTOIKE U MOoAbEeME napa. TexHuka 00CIyKUBaHUS MAPOBbIX KOTIOB B IEHCTBUH: KOHTPOIHPYEMBbIE
TapaMeTpHl, OJIepKaHIe YPOBHS BOJBI B KOTJIE, KOHTPOJIE paOOTHI IINTATEIFHOM M TOIUTMBHOM CHCTEM, IPYTHe OTIEePaIlHH.
TexHnKa BEIBOJ KOTJIA U3 ACHCTBUS IPH HOPMATBHBIX PEXXUMAX PAOOTHI, «KMOKPOE» H «CyX0e» XpaHCHHE. ABApHIHHEBIC PEKUMBI
paboThI. YIIyCK BOABL: NPU3HAKHU, JEHCTBUE OOCTYKUBAIOIIET0 NepcoHana. [[pHurHbI M0XKapoB B ra30X0/1aX aBTOHOMHBIX U
YTHIN3aIHUOHHBIX KOTIIOB U JEHCTBHS IIPU UX BO3HUKHOBEHHU. OCOOEHHOCTH 0OCIY)KMBaHNUS yTHIN3ALMOHHBIX KOTIOB. TexHnKa
0€301TacHOCTH IIPH 3KCILTyaTaI[H KOTJIOB.

CTpyKTypa KypcoBO# pabOThI

HaumenoBanue paznena

rpadudeckas 4acTb

1 PacuéT XapakTepHUCTHK TOILIHBA
2 MarepuanbHelit 6amaHC IMpomecca TOpeHust | Kr TomiBa
3 DHTanbnUs NPOAYKTOB CTOPAHUS
4 Tloctpoenue auarpammsl JI' —t
5 IlpenBapuTENBHBIA TEIUIOBOM OanaHC M ONpeelIeHHe pacxoa TOIUINBA
6 OmpeneneHue OCHOBHBIX 3JIEMEHTOB TONKU

O0BéM
TEKCTOBAs 4acTh

JIuct dpopmata A 4

1 — 2 crpanuns! Gopmara A4
2 — 3 crpanuns! dopmaTta A4
2 crpanunbl popmarta A4

3 — 4 crpanums! Gopmara A4
2 — 3 crpanunsl Gopmata A4




7 IlocTpoeHre KOMIIOHOBOYHOI'O YEPTEKa TONKH JIuct dpopmara A 3

8 Pacuér TemmooOMeHa B TOMKE - 4 — 6 crpanui popmarta A4

9 Pacu€r TerurooOMeHa B MyYKe MapooOpas3yromux Tpyo - 5 — 7 ctpanun gpopmara A4
10 BemmonHeHne yepTexa o0mero Buaa KOTia. JIuct dopmata Al

Bcero 1 nucra popmata Al 19 — 27 ctpanun dpopmara A4

6. POHJ OIIEHOYHBIX CPEJCTB

6.1. IlepeueHsb BUIOB OLIEHOYHBIX CPEACTB

Ot4eTsl Mo J1abopaTOpHBIM paboTam
Bompock! k sx3aMeHy

6.2. Tembl NHCBMEHHBIX PadoT

Kypcoas pabota o Teme "TermmoBoii pacaeT BOJOTPYOHOTO BCIIOMOTaTEIBHOTO ITapOBOTo KoTia"

6.3. KonrpoabHble BONIPOCHI U 3aJaHUS

. CynoBble oTpebutenu napa

. Kimaccnguxarist mapoBBIX KOTIIOB

. XapaKTEepUCTUKH KOTIIOB

. Torumuo CIIK. Tpe6oanus k ToruBy CITK

. Toruo CIIK. CocraB Tomnusa. Maccsl TOIUIMBa

. OcHOBBI TeopHH TopeHns ToIMBa. CKOPOCTb TOPEHUS U (PaKTOPHI €€ OTPEIEIIAIONIIe

. MatepuanbHbIil 6anaHC poliecca TOPeHus. DHTANbIHS HIPOIYKTOB CTOPAHUS TOILUIUBA

. IIpn3Haku KaueCTBEHHOTO FOPEHHs TOIINBA

. OCHOBHBIC TOJI0KEHHST TEOPHH TOTIOYHBIX TporieccoB. Tpebosanms x Tornkam CIIK

10. TernoBoii 6ananc CITK

11. YpaBHeHue TemaoBoro 6anaHca

12. TemnoBbie TOTEPH U CIOCOOBI X YMCHBIIICHUS

13. KITJI koTina

14. ®opcynku CIIK

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

16. IpuHIim paboTel OTHETPYOHBIX KOTIIOB

17. BogoTpyOHBIE CyfOBbIE TAPOBBIE KOTIHI, 00JIaCTh IPUMEHEHHS, JOCTOMHCTBA U OCOOCHHOCTU
KOMITOHOBKHU

18. Meronuka pacdera terooomeHa B Torke CITK

19. KoadummenT 3arpsi3sHeHHs TOBEpXHOCTEH

20. CynoBble apoBble KOTIbI ¢ TPUHYIUTENbHON HUpKysinueid. OcoOeHHOCTH KOHCTPYKIIMU U 00JacTh
NPUMEHEHUS

21. Hagexnocts ectectBeHHOM nupkyssiuu CITK

22. OCHOBHBIE YpaBHEHHUS Ul pacueTa KOHBEKTHBHOTO Termnooomena B CITK

23. OCHOBBI TEOpUU TOPCHHUS

24. «llaxTHBIe» CyIOBBIE TapoBbIe KOTIEL. OCOOCHHOCTH KOHCTPYKIINHI

25. Asponunamuyeckuii pacuer CIIK

26. Conpotusienue cetd. Cmotsara CIIK u YIIK

27. CriocoObl peryinupoBaHUs MOIa4l BO3IyXa

28. OCHOBBI TCOPHH €CTECTBCHHON NUPKYIAINH. KpuTepnu Hale)KHOCTH €CTECTBEHHO IUPKYIIAIIN
29. Onenka HaaexHocTy UpKymsnuu CIIK. ITpuduHbl, BRI3BIBAIONIIE 3aCTON U ONPOKHABIBAHUE [TUPKYIIAIIUN
30. OCHOBBI TEOPUH ECTECTBEHHON LUPKYIALUH. [IpefensHas KpaTHOCTD HUPKYISALUU

31. YTuim3annoHHbIE KOTIIBI ¢ IPUHYANTEIBHON IUPKYIIAIUCH, HX XapaKTePHCTHKH M 00JIaCTh IIPUMCHEHHS
32. Onops! CyI0BBIX TapOBBIX KOTIIOB. KoHCTpyKITHS M paboTa

33. OcHOBHBIE TIOJIOKEHUS TEOPUH €CTECTBEHHOHN HupKyasiuuu. KpatHocTs nupkyssiunu. CKOpoCTh
UUPKYIANUU. JIBHKYIIMI HAMop Y MOJIE3HbIH HANop HUPKYIALUH

34. KomOnHHpOBaHHBIE KOTIIHI

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

36. Oomypoeka CIIK. Yxox 3a KUpITUYHOH KiIaJKOH

37. KonBektuBHbIN TermmioooMen B CITK

38. JIyauctsriit Termooomen B CITK

39. Pacuet Ha npo4yHOCTH d5eMenToB CIIK

40. Marepuainsl, IpUMEHsiEMbIE B KOTJIOCTPOEHUH. MeTasl MOBEPXHOCTEH HarpeBa, KONIEKTOPOB U apMaTyphl

O 001N DNk~ W —

6.4. MeToanyeckue MaTepHuaJibl, onpe/e/siioime NpoueIypbl OeHNBaHUS

ITpu 3ammTe 1abopaTOpHBIX padoT 0OyUaroIIeMycs 3a/1aeTCsl TPU BOIIPOCa MO TeMe paboTHL. B ciydae oTBeTa Ha MoCTaBICHHBIC
BOITPOCHI paboTa CUMTAeTCs 3anIIeHHON. [Ipr oTBeTe Ha JjBa BOIpOCa M ITOJTHOM OTCYTCTBHH OTBETA Ha TPETHH, MITH HETIOTHOM
OTBETE, Ha BCE TPU BOIIPOCa 1abopaTopHas paboTa cHYMTaeTCs He 3aIlUIICHHOMN.

MeroHKa OIEHKH KYpCOBOH paboTHI




OreHKa «OTIHYHOY» CTaBUTCS 00ydaeMOMY, KOTOPBIi B CPOK, B TOJTHOM 00BbEMe B COOTBETCTBHUU C 3aIlaHHEM BBIIOTHIII KYPCOBYIO
paborty. [Ipu 3ammre 1 HanucaHUK pabOThI CTYACHT NPOJEMOHCTPHPOBAT HABBIKK ¥ yMEHHMs, (POPMHUPYEMBIE B PE3yIbTaTe OCBOCHUS
KoMIteTeHIH. Tema, 3asBieHHast B paboTe pacKphITa MOJHOCTHIO, BCE BBIBOJBI CTYICHTA ITOATBEPXKICHEI MaTepruaIaMu
UCcIe0BaHus U pacdeTaMy. OTYET HOATOTOBIICH B COOTBETCTBUH C IIPEABSIBISCMBIMI TPEOOBAHISIMU. B X0z€ 3alUThI CTyIEHT
JIEMOHCTPHPYET HEOOXOANMBIN YPOBEHb CHOPMUPOBAHHOCTH BCEX NPEAYCMOTPEHHBIX 3TallOB KOMIIETEHIIUM, €T YETKHE OTBETHI
Ha TI0CTaBJICHHBIC BOIPOCHI, CBOOOIHO BIIaIEET MOHSITUHHBIM alnapaToM.
O1eHKa «XOPOIIO» CTABUTHCSA 00ydaeMOMYy, KOTOPBIH BBITIOJIHII KyPCOBYIO paboTy (IIPOEKT), HO ¢ HE3HAUYNTEIbHBIMA 3aMEYaHUSIMI
(ommcku, rpaMMaTHYECKHe OMMUOKY | T.1.). TemMa paboThl pacKphITa, HO BBIBOJBI HOCAT TOBEPXHOCTHBIN XapakTep, MpaKTUIECKUe
MarepHalibl 00paboTaHbl HE MOJHOCTBIO. B Xo/1e 3a1uThl JeMOHCTPUPYET ChOPMUPOBAHHBIE HA IOCTATOYHOM YPOBHE 3HaHUS,
YMEHHS W HaBBIKH, YKa3aHHBIX B paboTe, HEe MOJTHOCTHIO PACKPHUI 3asBICHHYIO TEMY, ClIeNIal IIOBEPXHOCTHBIE BBIBOIBI IIPOTPaMME
3TAIOB OCBOCHUS KOMIIETECHITHH, JOMYCKAeT HEIPHHIMITHAIBHBIC HETOYHOCTH IIPH OTBETaX HA BOMPOCHL
OreHKa «yIOBJIETBOPUTENHHO)» CTABUTCS 00ydaeMOMY, KOTOPBIH JOMYCTUI IPOCUETHI U OIIHOKH, c71a00 MPOAEMOHCTPUPOBAI
aHAJIUTUYECKUE CIIOCOOHOCTU U HaBBIKU PabOTHI C TEOPETHIECKMMH HCTOYHUKAMHU. [IpH 3amure AeMOHCTPUpPYET HE 10 KOHLA
c(OpMHUPOBAHHBIE 3TAINTbl KOMIETESHINH 1 3HAHHS TOJIFKO OCHOBHOTO MaTepuaa, JOIyCKaeT OMHOKH IIPUHIMITHATIBHOTO XapaKTepa
IPU OTBETAX HA BOIIPOCHI.
O1LieHKa «HEY/IOBJICTBOPUTENIBHO» CTABUTCS 00y4aeMOMY, KOTOPBIIT HEe BBIIIOIHUI KypCOBYIO pabOTY, JIMOO BBIOJIHHII C TPYOBIMU
HapYIIECHNUSIMH TpeOOBaHMI, HE PACKPBII 3asBICHHYIO TeMY, HE BBITIOJIHIII TPAKTHYECKOH 9acTH paboTHI.

MeroarKa OILEHKH 3K3aMeHa
DK3aMeH 10 JUCIUITIMHE COACPIKUT BOMPOCHI HANIPABJICHHbBIE HA OLCHKY 3HAHNH, YMEHHI U HABBIKOB, XapaKTEPU3YIOIIHMX TaITbl
(hopMHUpPOBaHISI KOMIICTCHIIUU. DK3aMECHAIIMOHHBIH OHJIET COMCPIKUT YETHIPE BOMPOCA, OXBATHIBAIONIAX OCHOBHBIC TIOHSTHS,
U3y4aeMbIC B IHUCIUILUIHHE.
DK3aMeH MPOBOAUTCS B TUCBMEHHOM BH/IE.

OrleHKa 33 K3aMEH BBICTABIISICTCS B COOTBETCTBHHU C IIPUBEICHHBIMU HIXKE TPEOOBAHUAMH.
2 (HeYIOBICTBOPHUTEIHHO) - BRICTABIISACTCS O0YJAOIIEMYCsI, €CITH XOTSI ObI OJTHO M3 3aaHHi HE BBHITIOJIHCHO WITH BHITOJIHEHO HE B
MOJIHOM 00beMe H/WIIH OJIMH WIIK HECKOJIBKO OTBETOB UMEIOT OIIHOKH B COACPIKAHUM U/ BHIBOAAX, KOTOPBIC IIPHBEIHU K
3HAYUTEIIPHOMY HCKAKEHUIO HTOTOBOTO Pe3yiibTaTal (YIOBICTBOPUTEIBHO) — BBICTABISIETCS 00YYAIONIEMYCs, €CIIH BCE 3aJaHUs
BBITIOJIHEHBI B COOTBETCTBUH C TPEOOBAHUSIMU SK3aMCHAIIMOHHOTO OMIICTa, B ITOJHOM 00BEME, OJHAKO OJMH WUIIA HECKOIBKO
OTBETOB UMEIOT OIIMOKHU B COACPIKAHUH U/UJIH BHIBOAAX, KOTOPBIC MOBICKIM HE3HAYMTEIIbHOS HCKAKCHUE HTOTOBOTO PE3yibTara.
4 (XOpOIII0) — BBICTABIIAETCS 00YJAIOIIEMYCSI, €CITH BCE 33JaHHs BBITOJHEHBI B COOTBETCTBUH C TPEOOBAHUSIMH 3K3aMEHAITHOHHOTO
Ousiera, B TOJHOM 00bEME, OJHAKO OJIMH WIIM HECKOJBKO OTBETOB HMEIOT OIIHOKU B COEP/KAHUH W/HIIH BBIBOJAX, HE BIIUSIOLIHE
(nmu cnabo BIHSIONINE) HA UTOTOBBIN PE3yNbTaT.
5 (OTIMYHO) — BBICTABISICTCS] 00YYAIOIIEMYCsl, €CIIH BCE 3a/IaHMs BBITIOJIHCHBI B COOTBETCTBHHU C TPEOOBaHUSAMH YK3aMEHALIMOHHOTO
OueTa, B IIOJIHOM 00beMe U 0€3 OIHOO0K.
B cityuasix, eciii CTYIEHT JaeT He TOJIHBIC W/HITH HE Pa3BEPHYTHIC OTBETHI Ha BOIPOCH! OMIIETA HITH K€ OTBETHI COIEPKAT
OLIMOOYHBIC CBEICHHS 1 BBIBO/IBI, IIPEIIOIABATEIb BIIPABE 33aBaTh JAOMOJHHUTEIbHBIC BOIPOCHI, HAIPABICHHBIC HA YTOYHCHUE

YPOBHA 3HaHPII>lI, yMeHI/II7I 1 HAaBBIKOB CTYICHTA B paMKaX OCBOCHU KOMIIETCHIIUH MO TaHHON AUCUUILIHHE.

7. YHEBHO-METOJUYECKOE 1 TH®POPMAIIMOHHOE OBECINIEYEHHUE JUCIHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas JiuTEpaTYpa

ABTOpLI, COCTaBUTEIIN

3arnaBsue

UsnaTenscTBO, IO

JI1.1 | Cens JI. U. CynoBbie KOTENbHBIE U TTaponpou3Bosiue yctanoBku: Kypc nexuuit | BmaguBocrokx: MI'Y um.
amm. I'.1. HeBenbckoro,
2011
7.1.2. Jlono/IHUTe/ILHAS TUTEpPATypa
ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI2.1 | Xapun Branumup CynoBble MaIlIMHbBI, YCTAHOBKH, YCTPOMCTBA M CUCTEMBI: YISOHUK IS Mocksa: TpaucJlut [u
MutpodanoBuy, BBICII. MOP. y4€0. 3aBeJleHui ap.], 2010
3anbpko Ozer
Hukonaesuu, JI€kun
Bopuc I'puropseBuu,
IIucknoB Buktop
Tumodeerny, Xapux
Bnagumup
MutpodanoBud
JI2.2 |Enun B. U., CynoBble KOTebHbIE YCTAHOBKHU: YUeOHUK Mocksa: Tpaucrnopt, 1993

Henuncenxo H. 1.,
Koctreines U. U.

7.1.3. Meroauyeckue pa3padoTku

| ABTOpBI, COCTaBUTEIU

3arnaBue

W3narenscTBO, TOI




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI3.1 |IIymraun Banepuit BsaskocTs TOIIIMBA U TeMIIEpaTypa €ro MOJ0rpeBa: METO. yKas. o Hosocubupck: HI'ABT,
ITerpoBuy, Eropos BBIMOJIHEHUIO J1a0.-1IPaKT. paboTsl o auci. " CynoBble KOTEIbHBIE U 2009
I'eopruii JIeoHn0BUY | TapOIPOU3BOLSILINE YCTAHOBKHU"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIUHBI (MOAY JIS)
Hasnauenue Ob6opynoBaHue

VYueOHas ayAUTOPUS i | AynutopHas  gocka; Kowmmiekr ydeOHolt wMmeOenmu; JlabGopaTopHble ycTaHOBKM: HacocHas
MPOBEICHUS 3aHATHH | yCTAHOBKA C IEHTPOOSXKHBIM HacocoM, HacocHas ycTaHOBKAa C BHXPEBBIM CaMOBCACHIBAIOIIHM

[IPAKTUYECKUX 3aHATHH

HacocoMm 1,0 BC-0,9M, BeHTunAIMOHHAs yCTaHOBKA C ABYMsS IIEHTPOOEKHBIMU BEHTHISTOPaMHU,
Kanopumerp B-08MA nnst onpefeneHus TEIUIOTHl CropaHHUs TOIUIMBA, Buckoszumerp Ttuma BY
(OHrnepa) misl ompeneneHus BSI3KOCTH ToruiuBa, [Ipubop Maptenc-Ilenckoro ans onpeneicHuUs
TeMIIepaTyp BCIBIIIKK M BOCIDIAMEHEHHS TOIUIMBa, KomIpeccopHast yCcTaHOBKa ¢ KOMIIPECCOPOM
KB/-TI'; Maketsl: PyneBas mmymxkepHas wMamuHa, Kornoarperar KOAB 63, T'azorypOunHas
yctaHoBKa, CTEHJ BEpTOJNETHON Tra30TypOMHHOW yctaHoBKM M601-B, PyneBas peeuno-
IUTyH)KepHass MamnHa; KOoMIUTeKTH ydeOHO-HarOHBIX Tmocobmii mo muctmmmHaM: CymoBoe
BCIIOMOTATEIbHOE 3HepreTudeckoe obopynoBaHue, CymoBble KOTEIbHBIE M IAapONPOU3BOAAIINE
yctaHoBKH, CynoBele TypOoMamiuHbl, TemjoTexHHMKa M Temjonepeaada, [ uapaBiuueckue Hu
ITHEBMaTHYECKHIE CHCTEMBI, T eIIOTeXHUKA

YuebHas AyIUTOPHS JUTS
NPOBEJCHHUS TEKYLIEr0 KOHTPOJIS
¥ IPOME)KYTOUHON aTTECTALUH

AymutopHas 1ocka;, Komrmurekt yueOHO#T wmeGemm; Jlaboparoprble ycraHoBkum: HacocHas
YCTaHOBKA C IEHTPOOEKHBIM HacocoM, HacocHas ycTaHOBKa C BHXPEBBIM CaMOBCACHIBAIOIINM
HacocoM 1,0 BC-0,9M, BeHTuUNSIIMOHHAS YCTaHOBKA C JIByMS LIEHTPOOEKHBIMH BEHTHJISTOPAMH,
Kanopumerp B-08MA nnst ompeneneHus TEIIOTHl CropaHHUs TOIUIMBa, Buckosumerp tuma BY
(OHrnepa) mia ompeneseHHsl BI3KoCTH TomimBa, [Ipubop MapreHc-IIeHCkoro st ompeneneHus
TeMIIepaTyp BCIBILIKM M BOCIUIAMEHEHMs TOIUMBa, KommnpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KBJ/I-TI'; Maketsl: PynmeBas miymkepHas wmamuna, Kornoarperar KOAB 63, T'azorypOunHas
ycraHoBKa, CTeHI BepTONETHOW Tra3oTypOWHHOW ycraHoBKM MO601-b, PymeBas peeuno-
ITyHXKepHast MamuHa; KoMIUIeKThl y4eOHO-HArmagHbIX mocobuit mo aucummmHam: CynoBoe
BCIIOMOTATEJIBHOE JHepreTudeckoe odopynoBaHue, CymoBble KOTEIBHBIC M ITapONPOU3BOASALINE
ycraHoBkH, CynoBele TypOOMamIuHEI, TeruloTeXHHKa ¥ Temvlonepenada, [ wWapapimyeckne u
ITHEBMaTUYECKIE CHUCTEMBI, T eIIOTeXHUKA

YuebOnas ayUTOPHs IS
MIPOBEICHHSI TPYIIOBBIX u
WH/INBUTYaIbHBIX KOHCYITbTAIAHA

AynuropHast gocka; Kommekt yueOHOM Mebenn; JlaGoparopubsie yctaHoBku: HacocHas
YCTAHOBKa C IIEHTPOOEXKHBIM HacocoM, HacocHas ycTaHOBKa C BHXPEBBIM CaMOBCACHIBAIOLIMM
Hacocom 1,0 BC-0,9M, BeHTmiAmmoHHas yCcTaHOBKa C IBYMsS IICHTPOOEKHBIMH BEHTHIISTOPaMH,
Kanopumerp B-08MA s onpezaencHus TEIUIOThI CropaHus ToluluBa, Buckosumerp tuna BY
(OHrnepa) nnst ompeneneHus BA3KOCTH TomuBa, IIpubop Maprenc-Ilenckoro ans ompeaeneHus
TEMIIEpATyp BCIBILIKK M BOCITIAMEHEHHs TOIIMBa, KommpeccopHas ycTaHOBKa ¢ KOMIIPECCOPOM
KBA-I'; Maxketsr: PyneBas miymkepHas MammHa, Kotmoarperar KOAB 63, I'azorypOmuHas
ycTaHoBKa, CTeHJ BepTONETHOW ra3oTypOuHHONM ycraHoBKH MO601-b, PymeBas peeuno-
IUTyH)KepHass MalnHa; KoMIulekTsl ydeOHO-HarmagHbIX mocobuil mo aucuumiauHaM: Cymosoe
BCIIOMOTaTENbHOE BHepreTudeckoe obopymoBanne, CynoBble KOTENBHBIE M NApONPOH3BOJSIINE
yctaHoBkH, CynoBele TypOoMamuHbl, TelmoTeXHHKa ¥ Temlonepenada, [wapapinmdeckue u
ITHEBMATUYECKHE CUCTEMBI, T eMI0TeXHUKA

JlabopaTopus CynoBbix | AymuropHast J1ocka; Kommiuekt yweOHoit Mmebemu; Jlaboparoprsle ycranoBku: HacocHas
SHEPreTHYECKUX  YCTAaHOBOK - [ yCTaHOBKA C IEHTPOOESKHBIM HacocoM, HacocHas ycTaHOBKa C BHXPEBBIM CaMOBCACHIBAIOIINM
y4aeOHas ayIUTOPHs quis | HacocoMm 1,0 BC-0,9M, BeHTHnsSNMOHHAS YCTAHOBKA C ABYMSI IEHTPOOEKHBIMH BEHTHISATOPAMH,
HpOBEACHUS nabopartopsix | Kanopumerp B-0SMA a1 onpeneneHus TemaOThl CrOpaHUsl TOIUIMBa, Buckoszumerp tuma BY
3aHATUI (DHrnepa) s ompeneNieHHsT BI3KOCTH TormumBa, [Ipubop MaprteHc-IIeHcKoro Ui ompeneneHus
TeMITepaTyp BCIBIIIKK M BOCIDIAMEHEHHS TOIUIMBa, KommpeccopHast ycTaHOBKa ¢ KOMIIPECCOPOM
KBA-I'; Maxketsl: PyneBas mimymxkepHas MamuHa, Kormoarperar KOAB 63, I'azorypOunHas
ycraHoBka, CTeHJ BepToJieTHOW Ta30TypOMHHON yctaHoBkum M601-b, PyneBas peeuno-
IUTyH)KepHast MammnHa; KoMIUTeKTH ydeOHO-HamIAOHBIX TmocoOmit mo mucrmmmHaM: CymoBoe
BCIIOMOTATEIbHOE 3HepreTudeckoe obopymosaHue, CymoBble KOTEIBHBIE M IApONPOU3BOAAIINE
yctaHoBKH, CynoBele TypOoMaliuHbl, TemnoTexHHKa M Temionepenada, [wuapaBauyeckue u
ITHEBMaTHYECKHUE CHCTEMBI, TeIIOTeXHIKA
YuebHas ayAUTOpUS quis | AynutopHas  pocka; Kowmmiekr ydeOnoit wmeGenmm; JlaGopaTopHble ycTaHOBKM: HacocHas
HpOBEACHUS 3aHATHH | yCTAHOBKA C LEHTPOOEXKHBIM HacocoM, HacocHas ycTaHOBKA C BHXPEBBIM CaMOBCACBHIBAIOLIUM

JICKIITMOHHOI'O THIIa

HacocoM 1,0 BC-0,9M, BeHTUNSAIIMOHHAS YCTaHOBKA C JIByMS IIEHTPOOEKHBIMH BEHTHJIATOPAMH,
Kanopumerp B-08MA nnst onpeneneHus TEIJIOTHl CropaHHUsl TOIUIMBa, Buckosumerp tuma BY
(OHrnepa) g onpeneseHHs BI3KOCTH TomimBa, [Ipubop MapreHc-IIeHCKoTo Ui ompeneneHus
TeMIIepaTyp BCIBIIIKK M BOCIUIAMEHEHMs TOIUMBa, KommpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KBJ/I-T'; Maketsl: PymeBas miaymkepHas wmamuna, Komnoarperar KOAB 63, T'azorypOunHas
ycraHoBKa, CTeHI BepTONETHOW Tra3oTypOWHHONW ycraHOBKM MO601-b, PymeBas peeuno-
IUTyH>KepHass MamrnHa; KoMIUIeKTsl yueOHO-HArIgHBIX mocobuil mo auciumiuHaM: Cymosoe
BCIIOMOTaTeNbHOE JHepreTnuyeckoe obopynoBanue, CynoBble KOTENIbHBIE M MApONPOU3BOISIINE
ycraHoBkH, CynoBele TypOOMamInHbl, TeruloTeXHWKa ¥ Temvlonepenada, [ WapaBinmyeckne u




ITHECBMATUYCCKHUEC CUCTCMBI, TemnorexHuka




