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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[leapto ocBoeHus y4eOHOW IUCUUIUIMHBI SIBIseTCS (OPMUPOBAHHE B
Mpolecce MOAroTOBKM OakanaBpoB mo HampabiieHuto 13.03.01 kommneTeHIwi,
MO3BOJISIIOIIUX PA00TaTh HA TEIJIOBBIX CTAHIUAX U APYTUX NPEANPUITUAX TETLIO-
SHEPIreTUKU U PACCUUTHIBATH TEIJIOIHEPTreTUUECKOE 000PY/I0BAHUE.

3amavyaMu JUCIUTUTHHBI (MOYJIS) SBJISIFOTCS:

- OBJIaJICHHE METOJ0JIOTHEN pacueTa TEIIOBON CXEMbI KOTEIIbHOM;

- OBJIQJICHUE METOJI0JIOTUEN IOBEPOYHOTO TEIUIOBOTO U a3POIMHAMUYECKOTO
pacuera BOJOTPEUHOro KOTjia

- ¢opMHpOBaHNE HABBIKOB IO MPHUHSITHIO YIPABICHUYECCKUX PEHICHUN MPHU
paboTe Ha TEIUIOBOM CTAHIIMHU C TTAPOBBIMU U BOJOTPEHHBIMU KOTIaMHU.

2. [Inanupyembie pe3ybTaThl 00y4eHUS 10 TUCHUILTHHE (MOIYIIIO).

[lepeuenp (GopMUpyeMBIX pE3yJbTaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHUs 10 AUCHUILUIMHE (MOIYIIO):

OIIK-1 - CnocobeH pewmaTh MHXKEHEPHBIE 3a/adydl B MpPOo(ecCHoHAIbHOM
NEATEIbHOCTH, HCIOJIb3ys METOAbl ECTECTBEHHBIX HAyK, MAaTeMaTH4e€CKOro
aHaJlu3a M MOJIEJIMPOBAHUS Ha OCHOBE (YHIAMEHTAIbHBIX 3HAHUN (U3HKHY,
MaT€MaTUKU M OOIIETEeXHUYECKUX NUCLUMIUIMH M1 (popmanu3anuu, pacuéra H
000CHOBaHUS PEILICHU;

OIIK-3 - Cnocoben mpuMeHATh 6a30Bble MUPPOBBIE U HHPOPMAIIMOHHBIC
TE€XHOJIOTUH, BKJIIOYash METOJbl MCKYCCTBEHHOI'O HWHTEJUIEKTa W MAaUIMHHOIO
oOyueHus, mis cbopa, oOpabOTKH, XpaHCHHS, Mepenadyd W aHadu3a JaHHBIX,
OPOTHO3UPOBAaHMUS,  ONTHMMHM3allMM WM aBTOMATU3allUd  MPOLECCOB B
po¢eCCUOHAIILHON JIeATEIIbHOCTH;

OIIK-4 - Cnocoben obecrneunBaTh 0€30MACHOCTh MPOU3BOACTBEHHBIX
MPOIIECCOB, YIPaBISATh PUCKAMH, COOJIO/IaTh TPeOOBAHUS MPOMBIIUICHHOW H
AKOJIOTUYECKOM 0€30MacHOCTH;

OIIK-5 - CniocoOeH unuTath U pa3padaThiBaTh TEXHUUECKYIO JOKYMEHTALIMIO
C HCHOJB30BAHMEM CHCTEM aBTOMATU3UPOBAHHOIO  IPOEKTUPOBAHMS MU
co0roieHneM TpeOOBaHM CTaHAAPTOB U OTPACIEBBIX HOPMATHUBOB;

ITK-1 - ['0TOBHOCTH y4acTBOBATh B COOPE M aHAIN3E MCXOJIHBIX IAHHBIX JIJIS
MIPOEKTUPOBAHUS DJIEMEHTOB 000PYIOBaHUS U OOBEKTOB JIEATEIBHOCTH B IIEJIOM C
UCIOJIb30BAaHUEM HOPMATUBHOM JOKYMEHTAIIMU U COBPEMEHHBIX METO/I0B MOUCKA
1 00pabOTKH UHPOPMALINH;

IMK-2 - CnocoOHOCTh MPOBOAUTH PACUEThl MO TUIOBBIM METOAUKAM U
MIPOEKTUPOBATh OTHAEIBHBIE JETAIM W Y3JIbl C HMCIOJIb30BAHMEM CTaHIAPTHBIX



CpPEACTB aBTOMATHU3allUU MPOEKTUPOBAHHUS B COOTBETCTBUU C TEXHUYECKUM
3a1aHUEM;

IIK-3 - T'oToBHOCTH y4acTBOBaTh B pa3pabOTKe NPOCKTHOH M pabodeit
TEXHUYECKOW  JOKYMEHTaluH, OQOPMICHUU  3aKOHYEHHBIX  MPOEKTHO-
KOHCTPYKTOPCKUX pabOT B COOTBETCTBUU CO CTaHAapTaMu, TEXHUYECKUMU
YCJIOBUSIMH U IPYTUMU HOPMATHUBHBIMU JJOKYMEHTAMHU;

IIK-5 - ['0TOBHOCTH y4acTBOBaTh B MPOBEACHUU padOT Mo cO0py, 00paboTKe,
aHayM3y 1 0000IEHHUIO TIEPEIOBOT0 OTEYECTBEHHOTO OMBITa B MPO(hecCHOHAIBHOM
00JIaCTH C MCHOJB30BAHHMEM HOPMATHMBHOM JOKYMEHTAIlMM U B COOTBETCTBUH C
HEJISIMU M 337]a4aMy IPOBOAMMBIX UCCIIEIOBAHUN U pa3pabOTOK.

OO6yuenHue 1o qucuUIuIMHe (MOAYJII0) MPEANOJaraeT, YTo MO0 €ro pe3yJibTaram
oOyyaromuiicst Oyer:

3HaTh:

- 0a3oBbIC MPUHIMIBLI PadOTHl CTAHUUM C BOJOTPEUHBIMU W TAPOBBIMHU
KOTEJIbHBIMUA YCTaHOBKAMU;

- - TepeYeHb M MPUHLIMUN PadOTHl TEIIOTEXHUYECKOTO0 O00O0pYyHAOBaHUA,
KOTOPBIM KOMIUIEKTYIOTCSI CTaHIIMM C TTAPOBBIMHU M BOJIOTPEHHBIMU KOTJIAMH.

- METOJBI MaTEMaTUIECKOTO aHaJIn3a, MOJICTUPOBaHUS 5
AKCIIEPUMEHTAIILHOTO MCCJICI0BaHUSI.

Ymernb:

- JIEMOHCTPUPOBaTh 0a30BbIC 3HAHWS, 00JANaTh TOTOBHOCTHIO NMPUMEHSTH
0a3oBble 3HAHUS B MPOPECCHOHAIBHOW MESITEIIBHOCTA TIPU IKCILTyaTaluu
JEUCTBYIONTUX OOHEKTOB U CUCTEM TETIODHEPTETUKH U TEIIJIOTEXHUKH;

- MPOBOJIUTH TEIJIOTEXHUYECKUM pacyeT, OCHOBHOTO M BCIIOMOTaTEIHHOTO
TEMJIOTEXHUYECKOTO 000PYIOBaHUS CTAHIUH;

- TPOBOJWUTH aAIPOJUHAMHUYECKMA pacdeT W OCYIICCTBIATH BBIOOD
000py10BaHUSI.

Baanern:

- HaBBIKAMH M YMEHUSIMH Ha YpOBHE, HEOOXOAMMOM [JISl TOJyYCHUS
pe3yJbTaTOB U PEILICHHUS 3a]1ay;

- HaBBIKAMH ITPOBEJICHUS PACUETOB IO CTAHIAPTHBIM METOIUKAM;

- HaBBIKAaMH DPAOOTHI C MPOTPAMMHBIM MPOJYKTOM, ABTOMATH3UPYIOIIUM
TUIIOBBIC PACUETHI.

3. O6beM AUCIUTIIUHBI (MOTYJIs).

3.1. Ob6mas Tpy10eMKOCTb TUCITUTUTNHBI (MOTYJIS).



OO6miast TPyJIOEMKOCTh AUCHUILIMHBI (MOIynsi) coctaBisier 7 3.e. (252
aKaJIeMUYeCKUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOW paboThl
oOyJarommxcss ¢  IENaroTMYeCKUMH  pabOTHHKaMu W (WIHM)  JUIAMH,
MIPUBJICKAEMBIMHU K peau3aiiy 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX yCIIOBUSX,
P MIPOBEJICHUHN yUCOHBIX 3aHITHI:

KonngectBo yacos
Tun y4eOHBIX 3aHSTHIA Cemectp
Bcero

Ne6 | Ne7

KonrakTHas paboTa Ipu npoBeleHUN YUeOHBIX 3aHATHH (BCEro): 112 48 64
B ToMm 4mncne:

3aHATHSA JIEKIHOHHOTO THIIA 64 32 32

3aHATHS CEMUHAPCKOTO TUIIA 48 16 32

3.3. O6peM muCHUIIMHBI (MOAYJs) B (hOopMe CamMOCTOSITENHFHOM pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OOydYArOUIUXCSA C
[e1arorn4ecKuMu pabOTHUKAaMU U (WJIH) JIMIIAMHU, TIPUBJIEKAaEMbIMH K peanu3aliu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBHUSIX, IPU NPOBEIACHUU
IPOMEXKYTOUHOM arrecTanuu coctaBisger 140 akaneMuyeckux yaca (OB).

3.4. ITpu oOy4eHnH 0 MHAUBUAYATbHOMY YYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM OOy4e€HHH, 00bEeM JUCIUIUIUHBI (MOIYJIs1) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (POpME CaMOCTOSITENBHON padOThl 00yYaroluXcs, a Takxke B popme
KOHTAaKTHOM PabOThl OOYYaIOIIUXCSl C MEAAroruuecCKUMU paOOTHUKaMU U (WJIH)
JUIAMH, TIPUBJIEKAEMbIMH K pealiu3alui 00pa30BaTeIbHON MpOrpaMMbl Ha MHBIX
YCIIOBUSAX, IPH NPOBEAEHUHN IPOMEXYTOYHOM aTTECTALINN.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIS).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.

/ Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC
/11

1 CocrostHHE U MEPCICKTUBLI pa3BUTUSA TemnocHa0xenus B Poccun.
PaccmarpuBaemble BOIPOCHI:

- DHeprocOepenaromas noautuka PO (0030p 3aKOHOIATENHCTBA)

- [Norennman sHeprocdepexenus B npomsitieHHocTH, JKKX 1 B TpaHCTIOPTHON OTpaciH.

2 |AHaau3 ¥ OlleHKa BCEX BO3MOKHBIX HCTOYHUKOB U CIIOCOOOB TEILUIOCHAOXKEHMUS IS

omnpezeneHus 3pGeKTUBHBIX IPAHUL] UX HAJAECKHOU U JOJITOCPOYHON pabOThI

TEIIOOOMEHHOT'O B paBHOO6pa3HLIX YCJIOBHAX PETHOHOB CTPAHBI.
PaccmarpuBaemble BOIPOCHI:




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

- HenTpannzoBaHHOE TEIUIOCHAOXKEHHE;
- JleuenTpann3zoBaHHOE TEIIOCHAOKEHUE,
- CxeMBblI TeNI0oCHa0KEHH

KorenpHas ycTanoBka (onpeneneHue, kiaaccudukaius). OOmenpuHsaTas TePMUHOIOTHSI.
PaccmaTpuBaemble BOIIPOCHI:

- Kitaccndukanus KOTeNbHBIX yCTaHOBOK

- OCHOBHBIE BUBI KOTEIBHBIX YCTAHOBOK (TIaPOBEIE, BOJOTPEHHEIC)

- O6yacT IPUMEHEHNS KOTENBHBIX YCTAHOBOK

Bunas! Tenmonocureneit. DueprocOeperarone MeponpusTusi, IpUMEHsEMbIe TIPH
IPOEKTUPOBAHUU U CTPOUTEIBCTBE CTAHLIUI ¢ TAPOBBIMU U BOJOTPEHHBIMU KOTJIAMH.
TemioBele CXEMBI.

PaCCManI/IBaeMI:Ie BOIPOCHI:

- Knaccudukanus TerioHOCUTENCH;
- TennoBble cXeMbI KOTEIBHBIX C TAPOBLIMHU U BOAOTpeHHBIME KoTiamu, cxembl KOC, TOC, TOL.

TemnoBasi cxema CTaHIIMI C MAPOBBIMU U BOJAOTPEUHBIMU KOTIIaMu. OCHOBHOE

000py1I0BaHNE CTAHIIUMN.

PaCCManI/IBaCMLIC BOIIPOCHI:

- OCHOBHOC€ U BCIIOMOI'aTCJIbHOC O60py,Z[OBaHI/IC KOTEJIbHOMU C NapOBbIMU KOTJIAMHU;
- BUJIBI [TapoIleperpeBaTenneii, BUbl BOASHBIX SKOHOMAW3epOB

- A€a’pallMOHHBIC YCTAHOBKH

KOHCTPYKI_II/II/I U TCXHUYCCKHUC XaPAKTCPUCTUKHU ITIAPOBbIX KOTJIOB.
PaccMarpuBaeMble BOIIPOCHL:

- BUZIBI TOMOYHBIX YCTPOMCTB MAapOBOTO KOTIA HA PA3IMYHBIX BUAAX TOIUIMBA
- BUZIBI TOPEJIOYHBIX YCTPOHCTB

- KOMIIOHOBKH KOTJIOB

- OCHOBHBIE XapaKTEPUCTHKH ITAPOBBIX KOTIOB

Knaccugukarus napoBbIx KOTIOB, HapaMeTpbl pabOThl, KOHCTPYKIUS, TPUHLUI pabOThI

" OCHOBBI OKCITyaTalluu.

PaccmarpuBaemble BOIPOCHL:

- KIaccuuKanys MapoBbIX KOTIOB

- MapKHPOBKA MAapOBBIX KOTJIOB

- IPUHIXT pabOTHl M OCHOBBI 3KCILUTyaTalllH MAapOBBIX KOTJIOB

KoHCTpyKIINK 1 TEXHUYECKNE XapaKTEPUCTUKHA BOJOTPENHBIX KOTJIOB.
PaccmarpuBaeMbie BOTIPOCHL:

- KOHCTPYKIIHS BOJIOTPEHHBIX KOTJIOB,

- KJ1acCH(UKALUS BOJOTPEHHBIX KOTJIOB O MPOU3BOIUTEIBHOCTH;

- THIIBI BOJOTPEWHBIX KOTJIOB(BOAOPYOHBIE, Ta30TPYOHBIE)

- KoHCTpyKus kotaa [ITBM

Knaccudukanus BoorpeiHbIX KOTJIOB, TapaMeTpbl paboThl, KOHCTPYKIUS, TPUHIIMIT

pa6OTBI M OCHOBBI OKCILITyaTalluu.
PaCCManI/IBaCMLIC BOIIPOCHI:

- KJ'IaCCI/I(l)I/IKaIII/IH BO,HOFpCﬁHBIX KOTJIOB
- MapKUpOBKa BO,HOFpCﬁHBIX KOTJIOB

10

BOI[OHO,Z[FOTOBK& Ha TCIINIOBBIX CTAHIIUAX.
PaccmarpuBaemble BOIPOCHI:

- IapaMeTpbl KOTIOBOM BOJIBI;

- XUMHYECKHEe U PU3HMIECKUE CIOCOOBI MOATOTOBKU BOJBI;
- 00opysoBaHUE BOJIONOATOTOBKH;

- CXEMBbI BOJIOIIOATOTOBKH.
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CriocoObl MPUTOTOBIICHUST KOTIIOBOU BOBI. OCBETINTENBHBIE 1 HOHOOOMECHHBIE
(GWIBTPBI, KOMIUIEKCOHBI, 0CMOC, JJIEKTPOANAaIN3, MAarHUTHast 00paboTKa,
JieadpUpPOBAHUE.

PaCCManI/IBaeMLIe BOIIPOCHI:

- OcBeTUTENbHBIE © HOHOOOMEHHBIE (DUIIBTPBI, KOMILJIEKCOHBI, 0CMOC, 3JIEKTPOIHAIIH3, MATHUTHAS
00paboTKa, ea’pupOBaHUE.

12

TommBocHaOXkeHNE TEIUIOBLIX CTaHHHﬁ.

PaccmaTpuBaemble BOIPOCH:

- pa3nIH4Ke TOTUTMBOCHAOKEHNUS ITPH paboTe HA Pa3INYHBIX BUIaX TOIUINBA;

- TOIUTMBOIIPUTOTOBHUTEIHLHOE 000PYIOBAHUE CTAHIINI, PA0OTAIOINX HA TBEPAOM TOILIHBE
- TOIUIMBOIIPUTOTOBHUTENILHOE 000PYIOBaHUE CTAHIIMH, PadOTAIOMINX Ha KHUIKOM TOILINBE
- TETJIOBBIE CTAHLIMH, paboTaroIye Ha raze

13

Temnosbie CTaHIIMH Ha PA3JIMYHbIX BHAAX TOILIMBA

PaccMarpuBaeMble BOIIPOCHL:

- N'a3oBoe X0351HcTBO TEMIOBOH cTaHIH. OCOOCHHOCTH Ta30BOTO TOILUINBA

- DJIEMEHTBI CHCTEM Ta30BOTO XO035iCTBA BOJOTPEHHBIX U MAPOBBIX CTAHIMUI.

- TBepmoe TONIMBO JUIsl KOTENBHBIX arperaToB. CHCTEMBI XpaHEHUS, HIOATOTOBKU M TPAHCIIOPTHPOBKA
TBEPAOTO TOILTBA

- Kunkoe TommmBo. CucTeMbl XpaHEHUS U TPAHCTIOPTHPOBKU

14

SKCHHyaTaHI/IH TCIIJIOBBIX CT&HI.II/IfI.
PaccMarpuBaeMble BOIPOCHL:
- PexxuMbl pabOTHI TCIUIOBOW CTAHIMH

15

OCHOBBI KCIUTYaTallui KOTEIBHOTO 000PYIOBaHHMS.

PaccmaTpuBaemble BOTIPOCH:

- paBWJIa ITycKa KOTJIa

- IpaBWJIa OCTaHOBA KOTEJIEHOTO 000pYAOBaHNUS

- QITOPUTM JEHCTBUI B aBapUUHBIX CUTYaLUSX

- TEXHUYECKoe 00CTy)KMBaHHE OCHOBHOTO M BCIIOMOTaTesbHOro o6opynoBanus. Ilepuonuanocts TO

16

Temnosbie CTaHIINU. 9KCHJ’IyaTaHI/IH.
PaccmarpuBaemble BOIPOCHL:

- PexxuMbl paboOThI TETUIOBOM CTaHIIUU

- «[IpaBuna TeXHMYECKON 3KCIITyaTalluy TETIIOBBIX
3HeproycraHoBok B Poccuiickoit ®denepanumny

17

DKCIUTyaTanusi KOTeJIbHOT0 000pYI0BaHMs Ha Pa3IMUHbIX BUAax TorumBa. [loaroroBka

KOTJIa K IycKy. OCTaHOB KOTJIA.
PaccmarpuBaemble BOIPOCHL:

- [ToaroroBka KoTia K IIyCKY;

- OcTaHOB KOTJIA.

18

Pacuer TennoBoi cXeMbl CTaHLIMH.

PaccmaTpuBaemble BOIIPOCHI:

- pacyeT TeIIOBOH CXeMbI KOTEJIFHOM [UIsl pe)KUMOB: MakCHUManbHO 3uMHero (-26°C); Haubomee
xonostHoro Mecsina (-10.2°C); 3a oronuTenbHbIN ce30H (-3.6°C); B TOUKe MepesioMa TeMIIEpaTypHOTO
rpaduxka (2.4°C); nerHero.

19

Mertoauka pacucTa TEIIOBOM CXEMbI CTAaHLIMU C MapOBbIMHU U BOI[OFpGﬁHBIMH KOTJIaMH.

Br160p ocHOBHOTO 000pyOBaHMUSL.
PaccmarpuBaemble BONIPOCHI:

- pacuer TEerJIoBOM CXeMbI KOTEIbHOM;

- BEIOOp OCHOBHOT'O 000pYI0OBaHUSI.
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KoMIioHOBKa OCHOBHOTO 000PYAOBaHUS TEIUIOBOM CTAHIIUU.
PaccMaTpuBaeMbie BOPOCH:

- BUJ/IbI KOMITOHOBKH

-IT-06pa3Has KOMIIOHOBKH

- U-o0pa3Hast KOMITOHOBKA

- T-06pa3Hasi KOMIIOHOBKa

21

TennoBol pacyeT KOTEJIBHOIO arperara.
PaccmatprBaeMbie BOTIPOCHL:

- Buzpl TemoBoro pacuéra.

- 3a1aun TEIIOBOTO pacuéTa.

- MeTouKa TEIIOBOTrO pacuéra KOTEIBHOIO arperara.

22

I'mapaBauyeckuil pacyET KOTEIBHOTO arperara.

- 3a7aun U METOAMKA TUAPABINIECKOrO pacuéra.

- OcobeHHOCTH pacyéra MapoBOro U BOJIOTPEHHOrO KOTJIOB.
- Br16op mupKyISIMoOHHOTO Hacoca.

23

AdpoarHaAMHUYECKUN pacyeT KOTEJIbHOr0 arperara.
PaccmaTpuBaeMblie BOPOCHI:

- 3aa4M ¥ METOIUKA a9POAMHAMHYECKOTO pacdéETa.

- BbI00p BEHTUIIATOPOB U ABIMOCOCOB U X KOHCTPYKLIUH.

24

Bpe,I[HLIe BBI6pOCI>I B aTMocq)epy IIpU SKCILTyaTalluu KOTCJIBHBIX arperaTros.
PaccMarpuBaeMble BOIIPOCHL:

- Knaccudukarus BoIOpocoB.

- Crioco0Bl YMEHBIICHHS Bpeia OT BEIOPOCOB.

25

IlepcniekTrBBI pa3BUTHA TEIUIOBBIX CTAHIIUH.
PaccmarpuBaeMbie BOIPOCHI:

- OHepreruueckas crparerust PO no 2035 roga

- Ctparerust pa3BUTHS TEIJIOCHAOKCHUS

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

Ananu3 u CpaBHCHHUEC UCTOYHUKOB TEIUIOCHA0KEHUS

Ha npaxTuyeckoM 3aHSITHH CTYAEHTHI ITOJIy4aloT HaBBIKM YTEHUS CXEM TEIUIOBBIX CTAHLIUI Pa3IMIHOTO
tuna: TOL, npuHIMn paboThl cTaHnuy 1Mo cxeme koreHeparuu. TOC, paifoHHBIX TPOMBINIICHHBIX,
MPOMBIIIICHHO-OTOIUTENILHBIX , OTONUTENBHBIX KOTEJIBHBIX., @ TakXke HaBbIK oneHkH KI1J] nctounnkos
TETJIOCHA0KEHUS

OcHoBHOE 000pyI0BaHUE TETJIOBOW CTaHIINH

Ha MMPaKTUYCCKOM 3aHATUU CTYACHTHI ITOJTYYalOT HABBIKH YTCHUA CXEM BOJOIIOATOTOBKH

OcHoBHOE 000pyIOBaHUE TETIOBOW CTAHIIUH

Ha mpakTHuecKoM 3aHSITHU CTYACHTHI [OJIYYaloT HABBIKK YTEHHS CXeM HPOEKTHPOBAHHSI XBOCTOBBIX
MOBEPXHOCTH HAarpeBa, BKJIIOYAOLIX B ce0s1 BOASHON SKOHOMal3ep, naporieperpeBareb,
BO3JlyXOHoaorpesareib. [lomy4yaioT HaBBIK pacueTa XBOCTOBBIX TOBEPXHOCTEH HarpeBa B COOTBETCTBHHU CO
CTaH/IapPTHBIMH METOJMKAaMH pacdeTa 000py10BaHHS.

TermnoBas CTaHIIHMs C MMapOBbIMU KOTJIaMHU
Ha MPAaKTUYCCKOM 3aHATUU CTYACHTBI NOJYYalOT HAaBbIKU aHAJIN3a U YTCHUA CXEMbl CTaHIIUHA C
BO)IOFpeﬁHBIMH KOTJIaMH, U3y4arOT OCHOBHBIC DJICMCHTBI CXEMbI




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

n/m

5 |TemuloBas cTaHLMS C TAPOBBIMHU KOTIAMU
Ha MPaKTUYCCKOM 3aHATUU CTYACHTHI NOJYYalOT HaBbIKW aHaJIN3a U YTCHUA CXCMbI CTAHIIUU C TTAPOBBIMU
KOTJIaMH, U3y4atOT OCHOBHBIC 3JIECMCHTBI CXCMbI

6 |OcHOBHBIE 3JIEMEHTHI KOHCTPYKLIUU KOTJIA
Ha MPAaKTUYCCKOM 3aHATUU CTYACHTHI NOJTYy4alOT HaBbIKN KJ'IaCCI/I(l)I/IKaHI/II/I OCHOBHBEIX 3JICMCHTOB
KOHCTPYKIUU KOTJIa, TAKUX KaK T'OPEIIOYHBIC YCTPOI\/‘ICTBEI; TOIIOYHBIC KAMEPHBI JJI COKUT'aHUS PAa3JIMIHBIX
BUIOB TOIUTHBA; OapabaH KOTIA.

7 |TerutoBoii OanaHc MapoBOro KOTJIA
Ha IMPAKTUICCKOM 3aHATHU CTYACHTHI IIOJYIarOT HABBIKU COCTABJICHUSA TEIUIOBOT'O OaJjaHC ITapoBOI'o KOTJIa,
YUYHUTBIBAOIICTO OCHOBHBIC BU/IbI IOTEPh IPU pa60Te KOTJIa Ha pa3HbIX BUAAX TOIUIMBA. A Taxoke HaBBIKU
pa3pabOTKU MEPOIIPHUATHI M0 CHIXKCHUIO OCHOBHBIX IMOTEPh U MOBBIMICHHUIO TakuM oopazom KITJ]
KOTCJIbHOT'O arperara

8 |KoMOuHMpoBaHHBIN KOTEN (MapoBoaorpeitblit). CriocoObl mepeBoia NapoBbIX KOTJIOB B
BOJIOTPEMHBIN PEXKUM
Ha MNPAKTUYCCKOM 3aHATUU CTYACHTBI U3Yy4arOT CIIOCOOBI NepeBoOJa MapoBbIX KOTJIOB B BO,I[OFpefIHLIﬁ
pexxum. [IproOpeTaroT HaBBIKU OIICHKH Y(PPEKTHBHOCTH MEPEBO/IA ITAPOBOTO KOTJIA B BOAOTPEHHBIA PEKUM

9 |TeruioBoii 6amaHC BOJOTPEHHOTO KOTJIA
Ha npakTudyeckoM 3aHSITUH CTYACHTHI MOJTYy4YatoT HABBIKK COCTABJICHUS TEIIOBOW OajlaHca BOAOTPEHHOTO
KOTJIa, YYUTBIBAIOWIECTO OCHOBHBIC BUbI IOTEPH IMIPU paﬁoTe KOTJIa Ha pa3HbIX BUAAX TOILIMBA. A Takxe
HaBBIKU Pa3pabOTKH MEPOTIPHUSATHI M0 CH)KEHUIO OCHOBHBIX TIOTEPh U MOBBIIIEHUIO TakuM oOpazom KITJ]
KOTCJIbHOT'O arperara

10 |OcHoBHBIE I€MEHTHI KOHCTPYKIIH KOTJIA
Ha MPAKTUYCCKOM 3aHATUUN CTYACHTBI NOJY4AalOT HaBbIKH KJ'IaCCI/I(i)I/IKaL[I/II/I OCHOBHBIX 2JICMCHTOB
KOHCTPYKLHWHU KOTJIa, TAKUX KaK I'OPCIOYHbIC YCTpOP‘ICTBa; TOIOYHBIC KAMEPBI IJI C)KUTI'aHUSA pa3IMYHbIX
BHUJOB TOIIJIMBA,

11 |Cnoco6sl ymsiruenust Boasl. Jleasparus
Ha MPaKTUYCCKOM 3aHATUU CTYACHTHI NOJYYalOT HABBIKK YTCHUS CXEM YMATUYCHUA U 00eccoInBaHus BO/JbI

12 |TBépnoe, )xuaKoe U ra3000pa3Hoe TOIIUBO
Ha MPaKTUYCCKOM 3aHATUU CTYACHTHI NOJTYy4atOT 3HaAHUA 00 XapaKTECpUCTUKAX PA3JIMIYHBIX BUAOB TOILJIMBA,
MOJY4YarOT HaABBIKU pacydeTa rOpCHUL ra3006pa3H0r0 TOILJIMBA.

13 |IlpucoenuHEHHAS U pacrojiaraeMasi MOIIHOCTh cTaHIK. COOCTBEHHBIC HYK/IbI CTAHITUU
Ha MPAKTUYCCKOM 3aHATUU CTYACHTHI NOJYYAalOT HaBbIKU pacyeTa TCIIJIONIPOU3BOANUTCIIBHOCTH TEIIOBOM
CTaHIIMH, a TAKXKC pacyeTa TCIJIa Ha CcoOCTBEHHEIE HYX/bl CTAaHIIUU

14  |PexxuMbl SKCIUTyaTaliuu 000pyAOBaHUs CTaHIMK. PexxumMHas kaprta
Ha MPaKTUYCCKOM 3aHATUU CTYACHTHI NOJTYYalOT HABbIKH COCTABJICHUA PEKMUMHBIX KapT KOTJIa

15 |OnTumusanus paboThl TEMIOBOM CTAHIMH
Ha MPAKTUYCCKOM 3aHATHUU CTYACHTBI IOJY4YatOT HABbIKH OIITUMHU3AUN pa6OTBI TEIIOBOM CTaHII MK

16 |CxemblI 1I0JICOSTMHEHUS TIOTPEOUTEIICH Teruia
Ha MPAaKTUYCCKOM 3aHATUU CTYACHTBI U3YYarOT CXEMbI IIPUCOCAUHCHU A HOTpC6I/ITCJ'I€I>i

17 |Metoauka pacuéra, 0cOOEHHOCTH pacueTa TeIIOBOM CXeMbl BOJOTPEHHON CTaHIIUH C
HEMOCpPeACTBEHHBIM 0TOOpOM BoJibl Ha [ BC
Ha mpaxkTuueckoM 3aHATUU CTYAECHTHI IOJIY4aloT HABBIKM pacyeTa TeIIOBOW CXEMbl BOJOTPEHHON CTaHLIMU
C HemocpeICTBeHHBIM 0T00poM BoIbI Ha ' BC (OTKpBITOM cXeMBbI)

18 |[IpHHOHUIIEI B CITOCOOBI pa3MEIeHUs OCHOBHOTO 00OPY/IOBaHMS TEIJIOBOW CTAHIIMHU
Ha MPAaKTUICCKOM 3aHATUU CTYACHTBI U3Y4YarOT BU/Ibl KOMIIOHOBKHU OGOpyﬂOBaHI/Iﬂ Ha TEIUIOBOI CTaHIIUN

19 |KoHcTpyKIMoHHBIH pacuér. [loBepouHsbIil pacuéT. 3aqaun, CriocoObI pacyéTa BeTHYHH.

[Tpstmoii u oOpaTHBII TEMI0BOM OanaHC KOTa
Ha MMPaKTUYCCKOM 3aHATUU CTYACHTHI NOJTYYalOT HABBIKH KOHCTPYKTOPCKOT'O U TIOBEPOYHOI'O pacucTa




/o

TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

KOTJIa B COOTBETCTBUH CO CTAHAAPTHBIMU METOANIECKUMHU YKa3aHUSIMH, HABBIKU COCTABJICHUSA Oamanca
KOTJ1a.

20

I'mpapaBauyeckuii pacy€T BOJOTPEUHBIX U MAPOBBIX KOTIOB. Pacuér ectecTBeHHOM

HUPKYJISIUU 1ByX0apaOaHHBIX ApOBBIX KOTJIOB
Ha MPaKTUYCCKOM 3aHATUU CTYACHTHI NOJTYYalOT HAaBbIKU 'MAPABINYCCKOro pacucTa KoTJjia 1o
CTaHAAPTHBIM METOIUKAaM.

21

MeTtoauka a’poAMHAMHUYECKOT0 pacuyéra KoTia. BeiOop apIMococa 1 BEHTHIIATOPA.
Hannys B xoTnax

Ha TMPAKTUICCKOM 3aHATHUU CTYACHTHI IOJIYIarOT HABBIKHM a3POANHAMHUYIECKOT0 pacueTa KoTiia I1o
CTaHAAPTHBIM METOAHKAM.

22

Metoauka pacuéra BHICOTHI ABIMOBOU TPYOBI
Ha MPaKTUYCCKOM 3aHATUU CTYACHTHI NOJTYy4alOT HaBbIKN paC‘IeTaﬂLIMOBOﬁ TpY6I)I o CTaHAapTHBIM
MCTOAUKAM.

23

IlepcrieKTUBBI pa3BUTHS TEIUIOBBIX CTAHLIMI
Ha HpaKTI/I‘IeCKOM 3aHATHU B BUIC KOHHOKBI/IyMa paCCManI/IBa}OTCﬂ nu 06CY)KZ[8.IOTC$[ HepCl’[eKTI/IBBI

Pa3BUTHA TEIUIOBEIX CTAHIUI B COOTBETCTBHH co «CTpaTerueil pa3BUTHS TEIDIOCHA0KEHHUS M KOTeHEpaIlul
B PD»

4.3. CamocrosiTenbHas paboTa 00y4arOIUXCS.

n/o

Bun camocrosiTensHO#M paboThI

[TpomMexyTOUHOE TECTUPOBAHKE IO TEMAaTHUYECKUM OJI0KaM Kypca.

IToaroroBka k MNPAKTUYICCKUM 3aHATUAM

Pabora ¢ JICKIIUOHHBIM MATCPUAITIOM.

[ToaroToBka K 3anIuTe KypcOBOTO MPOEKTA

Brinonaexnue KYypCOBOT'O ITPOCKTA.

IToaroroBka k HpOMG)KWO‘-IHOﬁ aTTeCTalnu.

~N| o o A WO N

[ToaroroBka Kk TEKymeMmy KOHTPOJIIO.

4.4. IlpumepHbIi IEpEUYEHb TEM KYPCOBBIX MPOEKTOB
3aganue Ha KII:

1. BpINOMHUTH pacyeT TEIJIOBOM CXEMbl KOTEIbHOW [JIsi PEXUMOB:

MakcumanbHO 3uMHero (-26°C); nambonee xonomHoro wmecsna (-10.2°C); 3a

otonuTeabHBIN ce30H (-3.6°C); B TOuke meperioMa TeMIlepaTypHOTo rpaduka
2.4°C); neTHero.

2. BpINONMHUTH TOBEPOYHBIA TEIJIOBOM M a’3pOJMHAMUYECKHAM pacyer

BoJlorpeiiHoro kotia npu Harpy3ke 100% oT HOMHMHAIBHOW M HMCTHOJIb30BAaHUU

TOIIMBA - NPUPOAHBIN ra3. Buna TomnmBa: razoBoe MectopoxzacHue Nel 1o
coopHuky «HopMaTuBHBIN METOI».

BapuanTsl 3amanuii Ha KII:




1. MakcumalibHBIN pacxXo/ TeIia Ha OTOILIEHNE U BEeHTWIIMIo 199 MBT, Ha
ropsiuee BojocHa0xkeHue 99 MBT, BbIOpaTh BOJOTrpeiiHbIE KOTJIBI.

2. MakcuMalibHBIN pacxo/ Teria Ha oTorieHue U BeHTwsinuio 330 MBT, Ha
ropsiuee BojocHa0xenue 133 MBT, BeiOpaTh Bo1OrpelHbIE KOTJIBI.

3. MakcuMalibHbBIM pacxo/1 TeIJia Ha OTOIUICHHE U BeHTWIsuo 444 MBT, Ha
ropstuee BogocHa0xkeHue 44 MBT, BEIOpaTh BOJOTPEHHBIC KOTIIBI.

4. MakcumanbHbIN pacxo/ Teria Ha OToIuieHue U BeHTwsiuio 280 MBT, Ha
ropstuee BogocHa0xkeHue 88 MBT, BEIOpaTh BOJOTPEHHBIC KOTIIBI.

5. MakcuMallbHBIN pacxo/1 TeIia Ha OTOIUICHUE U BeHTWIAuIo 456 MBT, Ha
ropsiuee BojocHa0xenue 123 MBT, BeiOpaTh Bo1OrpeHbIE KOTJIBI.

6. MakcuManbHBIM pacxo/ Temia Ha OTOIUIEHHE U BeHTwsiuuio 233,3 MBrT,
Ha ropsiuee BojocHabxkenue 93 MBT, BbIOpaTh BOJAOTpEHHBIE KOTJIBI.

7. MakcUMaJIBHBIA PAaCcX0/1 TEIUIA HA OTOIUICHHE U BeHTWsuuio 377 MBT, Ha
ropsiuee BogocHa0xenue 57,7 MBT, BbIOpaTh BOJIOTpEHHBIE KOTJIBI.

8. MakcuManpHbIN pacxo/l TeIla Ha OTOILIEHHE U BeHTWIsAnnio 399 MBT, Ha
ropsiuee BojocHa0xkeHue 99 MBT, BEIOpaTh BOJOTpEHHBIE KOTIIBI.

9. MakcuMaJlbHBIN pacxo/1 TeIia Ha OToIuieHHe U BeHTusauio 440 MBT, Ha
ropsiuee BojocHa0xkenue 120 MBT, BeiOpaTh Bo1OrpelHbIE KOTJIHI.

10. MakcumanbHbIi pacxo]l TEIUIA HA OTOIUICHHE U BeHTwsinuio 380 MBT,
Ha ropsiuee BojgocHabxkenue 110 MBT, BoIOpaTh BoJIOTpEHBIC KOTIIHI.

11. MakcumanbHbIi pacxo]l TEIJIa Ha OTOIJIEHHE W BEHTWISIIUIO 299 MBT,
Ha ropsiuee BojgocHabxkenue 100 MBT, BbIOpaTh BOJIOTpEHBIE KOTIIHI.

12. MakcuMalnbHbIM pacxo]l TeIJia Ha OTOIJICHHE W BeHTWIsAu0 299 MBT,
Ha Topsiuee BojocHaOxkenrne 99 MBT, BeIOpaTh BOJAOTPEMHBIEC KOTJIHI.

5. IlepeueHp wu3NaHMI, KOTOpPBIE PEKOMEHAYETCS MCIIONb30BATh IIPHU
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

No
n/n bubnuorpaduueckoe onucanue Mecro nocryna
1 | Tapses A. b., SIkosner U. B., Kiumenko A. B., https://e.lanbook.com/book/362507

Hanunos O. JI., OukoB B. @., Bakynko A. T
DHeprocbepekeHre B TEIUIODHEPTETUKE U
TEIUIOTEXHONOTHAX: yueOHUK. M.: HantmoHansHbIi

uccnenoBaresbckuil yauusepeurer "MOHN", 2021. —c.
504. ISBN 978-5-7046-2590-2




Kaprasckas B. M. DHeprocOepexenue B
TEIUIO3HEPTeTUKE U TETJIOTEXHOJIOTHX: y4eO.
[Tocobue. U3narenbctBo: MpKyTCKHMI HalMOHAIBHBIN
UCCIIEI0BATEIbCKUN TEXHUYECKUN YHUBEPCUTET,

2021. 8—c. 144

https://e.lanbook.com/book/325247

DHeprocOepekeHNe TIPH MTPOU3BOICTBE TEIIOBOH
SHEPTUH U aHAIN3 €T0 IKOHOMHUYECKON

s dekruBHOCTH: yaeOHOE mocobue / B. A. Mys, O.
I'. Mynu. ExatepunOypr: Uzn-Bo Ypain, yu-ta, 2018,
- 232 c. ISBN 978-5-7996-2477-4

https://e.lanbook.com/book/170171

Oueprocoepexenue B KKX: YuebHo-npaktuueckoe

nocobue. M3narenbcTBo «Akanemuueckuii [Ipoekty,
2020. —c. 622. ISBN 978-5-8291-3037-4

https://e.lanbook.com/book/133214

Tennorenepupyroye yCTaHOBKH: TEXHUYECKHM
anbOom. M3narenscrBo: Cubupckuit
roCyJapCTBEHHBIN aBTOMOOUIILHO-10POKHBII
yHuBepcutet, 2023. —c. 97

https://e.lanbook.com/book/353735

PexkoHCTpyKIHS ¥ HOBBIC KOTJIBI OTEYECTBEHHBIX
TO3C: monorpadus. U3parenscro "Uudpa-
Wnxenepus”, 2022. — c. 320. ISBN 978-5-9729-1082-
3

https://e.lanbook.com/book/282104

Bonoaun I'. . Oneparop koTenbHOU: YueOHOE
noco6ue mist CI1O UznparensctBo "Jlans", 2025. —c.
252. ISBN 978-5-507-52323-8

https://e.lanbook.com/book/448556

Pynneirun 10.A., T'unsae E.O., Cynakos A.B.,
AmocoB H.T. Korenbnble yctanoBku. Tom 1V-18.

N3narensctBO «Mammnoctpoeruey, 2009. — c. 400.
ISBN 978-5-217-03417-8

https://e.lanbook.com/book/790

bapoukun E. B., Bunorpanos B. H., bapouxun A.
Korenwsubie yctanoBku. M3natensctBo "Uuppa-
Wuxenepus”, 2021. — c. 440. ISBN 978-5-9729-0691-
8

https://e.lanbook.com/book/192776

10

OCHOBBI IPOEKTUPOBAHUSI KOTEJIBHBIX YCTAHOBOK
npeanpustuil JIIK: meTonnueckue ykazanus 1o
BBITIOJIHEHHUIO KYPCOBOTI'O IIPOEKTA M0 JUCLUILUIMHE
«OCHOBBI MPOEKTUPOBAHUS KOTEIbHBIX YCTAHOBOK
npennpuatuiny M3narensctBo: CaHKT-
[TerepOyprckuii TocyaapCTBEHHBIN JIECOTEXHUUECKHI
yauBepcuteT umenu C.M. Kuposa, 2016. —44 c.

https://e.lanbook.com/book/76962

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U

MH(OPMAIMOHHBIX CHPABOYHBIX CUCTEM, KOTOPbIE MOTYT MCIOJB30BATHCS MPH

OCBOCHMH TUCUHUILITUHBI (MOIYJIS).



http://library.miit.ru/ - snexTpoHHO-OMONMOTEUHAss cucteMa HaydHo-
TexHuueckor omoanorexu MUUT.

http://elibrary.ru/ - Hayuno-31eKTpOHHas OUOIHOTEKA.

ITouckosele cuctemsbl: Yandex, Mail.

7. IlepeueHb  JUIEH3UOHHOTO W  CBOOOAHO  PACIPOCTPAHSIEMOTO
MpOrpaMMHOr0 OOecredYeHus, B TOM YHUCIE OTEYECTBEHHOIO MPOU3BOJICTBA,
HEO0OXOMMOTO JIJI1 OCBOCHHMSI TUCIIUTLTAHBI (MOYJIs).

KoMIbioTepsl H0KHBI ObITh 00€CIIEYCHBI CTAHIAPTHBIMH JINIICH3MOHHBIMU
MIPOTPaMMHBIMH IIPOTYKTaMHU U 00513aTEIFHO TPOTPaMMHBIM PO yKToM Microsoft
Office ue ke Microsoft Office 2007

8. OmmcaHue MaTepUaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM IS
OCYIIIECTBJICHHUSI 00pa30BaTEIbLHOrO Mpoliecca Mo IUCIHUILTHHE (MOIYIIIO).

J{nst mpoBeieHUs JICKIIMOHHBIX 3aHITHH HE0O0XOMMa CreluaaIu3upoBaHHas
JIEKUUOHHAS ayJUTOPHUSI C MyJIbTUMEMA aNapaTypoi.

Jns mpoBefeHUs TMPAKTUYECKUX 3aHATUM HEOOXOJMMBbI KOMIIBIOTEPHIC
paboynMu MecTaMy B KOMITBIOTEPHOM KJ1acce.

B cocraBe yueOHbix Jabopatopuii Kadenpel «TemnosHepreTuka
KEJIC3HOJIOPOKHOTO  TPAHCHOPTa»  MMEKOTCA  CTEHIbl IS IMPOBEICHUS
71a60paTOPHBIX PaObOT MO OCHOBHBIM pa3jesiaM TUCIUTIINHBI.

9. ®opma MPOMEKYTOUYHOM ATTECTALNU:

3auet B 6 cemecTpe.
KypcoBoii mpoekT B 7 cemecTpe.
DK3aMeH B 7 ceMecTpe.

10. OueHouHbIE MaTEpHUAIIBI.

OueHo4YHbIE MaTepUaIbl, IPUMEHSAEMBIE IIPU NPOBEIECHUN POMEKYTOUHON
aTTecTaluy, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIbHBIM HOPMAaTHUBHBIM
aktomM PYT (MUNT).



ABTODBI:

JIOLIEHT, IOLIEHT, K.H. Kaeapbl
«TemnosnepreTuka TpaHCIoOpTa»
HMHCcTUTYyTa TPAaHCIOPTHOM TEXHUKHU U

CHUCTEM YIPaBJICHUS N.B. Aradonona
CoruacoBaHo:
3asenyrommii kadeapoi TT A.B. Imutpenko

[Ipencenarens yueOHO-METOIUUECKOM
KOMUCCUU C.B. Bonoaun



