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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

Lenpio ocBoeHus yueOHoi nucuuiuinibl «Ilytu noBbimenus 3¢hPpeKTuBHOCTH
IIPOM3BOJICTBA DHEPIMM HA TEIUIOBBIX CTAaHUMAX C MAapOBBIMM M BOJAOTPEHHBIMU
KOTJIaMU» SIBIIsieTCS (pOopMHpOBaHME B TMpoIecce MOATOTOBKM MAarucTpoB IO
HaITPaBJICHUIO 13.04.01 KOMIIETEHIIUW,  TO3BOJLSIIOIIUX  OCYIIECTBIATH
sHEprocoeperaroime MeponpusITHs Ha OCHOBE METOJOB OIEHKU 3(PPEKTUBHOCTU
npeoOpa3oBaHus, pacrpeiesieHdss U UCIOJIb30BaHUSI SHEPTeTUYECKUX PECypCoB C
y4€TOM SKOHOMUYECKUX U IKOJIOTUYECKUX TPEOOBaHUM.

3ajayamMy JUCLUIUIMHBL (MOYJIs) SIBJISIIOTCSL:

- OBJIQJICHUE METOJ0JIOTHEN pacyeTa TeIIOBOM CXEMbI KOTEIbHOM;

- OBJIQJICHUE METOJOJIOTHEN MOBEPOYHOIO TEILUIOBOIO M a’pPOJWHAMHUYECKOIO
pacyeTra BOOOTPEUHOI0 KOTJIA

- (opMUpPOBaHHE HABBIKOB 110 MPHUHATHIO YNPABICHUYECKUX PELICHUN NpU
paboTe Ha TEIIOBOM CTaHLIMU C MAPOBBIMU U BOJIOTPEHHBIMU KOTJIAMHU

- TNpUOOpETeHHE 3HAHWUN, O COBPEMEHHBIX MpodieMax, TEHACHLUUAX U
HaIIpaBJICHUAX PA3BUTHS TEIJIOOHEPTETUKH, TEIUIOTEXHUKU U TEINIOTEXHOJIOTUM.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS IO TUCHUILIINHE (MOYIIIO).

Ilepeuenp GopMUPYEMBIX PpeE3yJbTAaTOB OCBOCHHS  00pa30BaTEIbHOU
porpamMmsbl (KOMIIETEHIIMI) B pe3ysbTaTe 00y4eHHUs 10 AUCLUIUIUHE (MOAYIIO):

IIK-1 - Cnoocoben ¢dopmynupoBaTh 3aJaHus Ha pa3pabOTKy MPOEKTHBIX
pElIeHU, CBS3aHHBIX C MOJAEPHHU3ALMEN TEXHOJOTHMYECKOro 00O0pyIOBaHMS,
MEPOIPUITHIMHU T10 YITYUIICHUIO SKCIUTyaTallHOHHBIX XapaKTEPUCTHK, MOBBIIIEHUIO
HKOJIOTHYECKOI 0€30I1aCHOCTH, 3KOHOMHUH PECYPCOB;

IIK-2 - CniocoGeH nMpoBOAUTh TEXHUUECKHUE PACcUeThl IO MPOEKTaM, TEXHUKO-
DKOHOMHUYECKUH U  (YHKIIMOHAJIHLHO-CTOMMOCTHBIM  aHamu3  3(PQPEeKTUBHOCTU
NPOEKTHBIX  PEIIEHUH, C HWCIMOJIB30BaHUEM MPHUKIATHOTO  MPOTPAMMHOTO
oOecrieueHus J1sl pacyeTa napameTpoB U BbIOOpA CEPUIHOTO U pa3pabOTKU HOBOTO
TEIUIOPHEPTETHUECKOTO,  TEIJIOTEXHHYECKOTO W TEIUIOTEXHOJOTHYECKOTO
000pyI0BaHUS;

IMK-3 - CnocoOHOCTh OpraHU30BaTh PabOTy HCIOJHUTENEH, OCYLIECTBIATH
KOHTPOJIb ¥ IPOBEPKY BHITIOJHEHHBIX pa0dOT Ha BCEX CTAUAX MPOCKTUPOBAHUS;

IMK-4 - CnocobHOCTh pa3pabaTbiBaTh U ONTUMHU3UPOBATH TEXHOJIOTHMUECKHE
pElIeHUs TTPH MPOCKTUPOBAHUH TEIIIIOIHEPTETHUECKUX OOBEKTOB U CUCTEM;

YK-2 - CnocobeH ymnpapisTh MPOEKTOM Ha BCEX 3Tamax €ro >XKU3HEHHOTO
LUKJIA.



OOydenne 1O JUCHUIUIMHE (MOAYNIO) MpPEAINoJaraeT, 4ro MO €ro
pe3yiibTatam oOyJaromuiics OyieT:

3HaTh:

- OCHOBHbIE TpeOOBaHMsSI HOPMATHUBHBIX JIOKYMEHTOB [UIsl COCTaBJICHHUS
IPOEKTHOU TOKYMEHTALUU;

- TOpuHOUOBL cOopa, 000OIIEHHS M CHUCTEeMAaTU3UPOBAHUS HEOOXOIUMOMN
HAYYHO-TEXHUUECKON HH(POpMAIIIH;

- OCHOBHBIE CTaHAAPTHBIE METOAUKH UIS MPOBEACHUS TEIUIOTEXHUYECKHX
pacyeros;

- HOMEHKJIaTypy CEpUHHOTO TEIUIODHEPTreTUYECKOTO, TEINIOTEXHUYECKOIO U
TEIIOTEXHOJIOTMYECKOT0 000pYy10BaHUS;

- METOAOJIOTHUIO padOThI HAJ IPOEKTOM U YIPABIICHUS IPOEKTOM.

Ymern:

- coOuparbh, CHUCTEMaTU3UPOBATh, AHAJIU3UPOBATh W HCIOJNb30BATh IpHU
INPOECKTUPOBAHUH OOBEKTOB HAY4YHYI), TEXHHUYECKYI0 M TEXHOJOTHYECKYIO
UH(POPMAIIUIO 0 dHEProcOeperarwIuX TEXHOIOTHX, Ipolieccax U 000py10BaHHH;

- coOMpaTh U aHAIM3UPOBATH UCXOAHBIE TAaHHBIE I IPOCKTUPOBAHMS;

- IPOBOANTH TEXHUUYECKHUE PACUETHI IO IMPOEKTAM, TEXHUKO-IKOHOMUYECKUI 1
(YyHKUIHMOHAJIBHO-CTOMMOCTHBIN aHanu3 3(h(PEKTUBHOCTH MPOECKTHBIX PELICHUN;

- COIJVIACOBBIBATH TEXHUYECKOE 3aJlaHh€ M TEXHUYECKHE YCJIOBHUS Ha
MIPOEKTUPOBAHHUE;

- TPOBEPATH COOTBETCTBHE TEXHOJOTMYECKUX PEUICHUH U TEXHUYECKOU
JOKYMEHTAalM¥  BBIIOJHEHHBIX  IPOEKTOB  JEHCTBYIOIIMM  HOPMaTHUBHBIM
JOKYMEHTaM.

Buaangers:

- HaBbIKaMH pa3pabO0TKH TEXHUYECKOTO 3aJJaHUs Ha TIPOCKT;

- HaBBIKAMH TUTAHUPOBAHUS MTPOCKTA;

- HaBBIKAMHU TIPOBEJICHUS TEXHUYCCKUX PACUETOB TEIUIOIHEPTETHUSCKHUX
00BEKTOB;

- HaBbIKAMH pPa0OThl C MPHUKIAJAHBIM IPOTPAMMHBIM OOCCIICUCHUEM JIJIS
pacdera mapaMeTpoB U BIOOpa 000pYyI0BaAHNS;

- HaBBIKAMH BEJICHUS KOJUICKTUBHOM pPaOOTHI.

3. O0beM AUCIUTUTMHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUTIINHBI (MOTYJIs).

O6miass TPyAOEMKOCTh JUCHMIUIMHBI (Momynsi) coctaBisger 4 3.e. (144
aKaJIeMUYECKHUX yaca(oB).



3.2. O6bem pguctuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOM paboThI
oOyJaromuxcsi C  MeJarorM4ecKuMM  paboTHUKaMu HW  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMU K pean3aiuy 00pa3oBaTeIbHON MPOTrpaMMbl Ha UHBIX YCIOBUSX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

. KomnaecTBo gacoB
Tun y4eOHBIX 3aHITHI

Bcero | Cemectp Ne2

KonrtaktHas paboTa mpu npoBeieHIH yIeOHBIX 3aHATHH (BCETO): 48 48
B tom uucane:

3aHATHUS JICKIUOHHOTO THIIA 32 32
3aHATHSI CEMUHAPCKOTO TUIIA 16 16

3.3. O0beM AUCHUIUIMHBI (MOJYJisi) B (OpMe CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM paboThl OOyYarolmuXCcs C
MearoruIecKuMy paboTHUKAMH U (WUIH) JTUIIAMU, TIPUBJICKAEMBIMHU K peaTu3ainun
oOpa3oBaTeIbHOM  MpPOTPpaMMBI  HA  HHBIX  YCJIOBHSX, TP  TMPOBEIACHUHU
MIPOMEKYTOUHOM aTTECTAIMH COCTAaBIAET 96 akageMHuecKux Jaca (oB).

3.4. Ilpu oOy4eHuHn 1o UHIMBUIYATbHOMY y4€OHOMY IUIaHy, B TOM YHCIIE IPU
YCKOPEHHOM OO0YY€HHH, 00bEM IUCIUIUIMHBI (MOAYJS) MOXKET OBITh pealn30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON pabOoThl 00yJaronuxcs, a Takke B Ghopme
KOHTAaKTHOM paboThl OOyYarolmIMXcsl C MEeAarornyecKuMu paOOTHUKAMH W (WJIH)
JUIIAMH, TIPUBJIEKAEMBIMHU K peaiu3aliii 00pa3oBaTeIbHON MpPOTrpaMMbl Ha MHBIX
YCIIOBUSIX, TTPH MPOBEICHUU TPOMEXKYTOUHOM aTTECTAIINH.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIS).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ TemaTnka JTEKITMOHHBIX 3aHATHI / KPATKOE COJIEPKaHNE
/T

1 |CocrostHue M MEPCIEKTUBHI pa3BUTHS TeTToCHAOXeHus B Poccuu. [IponsBoicTBo n
nepeaayda TerjI0BOM SHEPTHH MoTpeduTento. [Iporao3 pa3BuTHS MUPOBOI SHEPTETHKH.

Ouepreruyeckast 3p(HEeKTUBHOCTD TEIIO(UKAIUH.

PaccmarpuBaemsbie Boripocsl: [IpuopurerHas 3ajjaua 10JArocpovyHON sHEpPreTuyecKon noauTuku Poceun.
OreHKa YHEPTOEMKOCTH MTpoMbIIIIeHHOCTH P®. OrieHka nmoteHnuaNa saeprocoepexenns. CTpykrypa
TOITMBOMCTIONB30BaHus B PD. O630p moxymenton: Ne 172-03 «O cTparernyeckoM INIaHUPOBAHUH B
Poccutickoit @eneparun» u «CTparerusi pa3BUTHS TEIUIOCHAOXKEHHUS U KOTEHEPAIUU B POCCUUCKOM
®Deneparun g0 2025 r.»

2 |O6menpunsTas TEpMUHOIOTHS. DP(HEKTUBHOCTH TPOU3BOACTBA TEIUIOBOM YHEPTUH.

OcHoBHOE 000pyI0OBaHUE TEIIOBOW CTAHIIUH.
PaccmatpuBaembie BOpochl: TepMHUHOJIOIUs, IPUMEHSIEMAst B 00JaCTH YHEPrOCHAOKEHHUS 110 MaTepuaiam
MupoBoii aaeprerndeckoit koudepenmun (MUPIK, ¢ 1 saBaps 1990 r. MupoBoii 3HEpTeTHIECKHI COBET




TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

(World Energy Council, WEC).
KII/I xorensHoM yctaHOBKH, cpaBHeHHEe KIIJ[ pa3nuuHbIX HcTOYHUKOB Temaa — TOLI, pafOHHBIX KOTENbHBIX.
BriaeneHne 0CHOBHBIX U BCIIOMOI'aTENIbHBIX 3JIEMEHTOB B CXEME KOTEIIbHBIX

OO0opynoBaHUE TETUIOBBIX CTAHIHK. TerIoBbIE CXEMBI.

PaccmartpuBaembie Bonpocsl: UteHue cxeM anepretudeckux npeanpusituii: TOC, TOL, KOC, I'POC,
PaflOHHBIX ¥ MUKOBBIX OTOMHUTEIBHBIX, IIPOMBIIUICHHO-OTOIUTEFHBIX W POMBIIIICHHBIX KOTEIBHBIX.
O6o3HaueHNE HAa CXeMaX OCHOBHBIX 3JIEMEHTOB MICTOUHMKOB TEILUIOBON M DIEKTPHYECKON SHEPTHHL.
CpaBHEHHE pa3IMIHBIX CXeM. AHAIN3 IPEANPUATHN paOOTAIOIINX MO CXEME BBIITYCKa OJJHOTO MPOIYKTa 1
TPENPUATHH, paOOTAONINX TI0 CXeMe KOTCHEPaIlnuy.

Bunas! Tenmonocureneit. DueprocOeperarone MeponpusTusi, IpUMEHsEMbIe TIPH
IPOEKTHUPOBAHUU U CTPOUTEIBCTBE CTAHLIMI ¢ TAPOBBIMU U BOJOTPEHHBIMU KOTJIAMH.

TemnnoBbie CXEMBI.

PaccmarpuBaemble BONIPOCHI: AHAIH3 MOJ0XKUTEIBHBIX U OTPHLIATEIBHBIX CTOPOH BHIPAOOTKH U IPUMEHEHHS
OCHOBHBIX TEIUIOHOCUTEJICH: mapa 1 ropsiueii Bojibl. CXeMbl TEIIOCHA0KEHUS, TEMIIepaTypa TeIJIOHOCHTES B
PSAMOH U 0OpaTHOI JTHHUN.

AnHanu3 3QPeKTHBHOCTH padOTHI Pa3IMIHBIX CXEM TelIocHaOXkeHus1. Mepomnpusatus 1mo 3h(HeKTHBHON
9KCIUTyaTallM ¥ MOJEPHU3AINH CTAaHINH C TAPOBBIMH U BOJOTPEHHBIMHU KOTIIAMHU, UMCIOIIHE
sHeprocoeperaromuii 3hdexr.

KOHCTPYKI_II/II/I N TCXHUYCCKHUC XaAPAKTCPUCTUKHU IIAPOBLIX KOTJIOB.

PaccmarpuBaemsble Bonpocsl: OCHOBHBIE KOHCTPYKIIMH KOTJIOB — C €CTECTBEHHOM, PUHY IUTEIBHOM
UPKYJISIIUEH ¥ NPSIMOTOYHBIE KOTJIBI. OCOOEHHOCTD UX paboThl. UTeHne MapKUPOBKH KOTJIA.
Kiaccudukanms napoBbIX KOTJIOB [0 AABJICHUIO Mapa, NPOU3BOIUTENbHOCTH. OCHOBHBIE CXEMbI KOMIIOHOBKH
koTOB. IIpenMy1iecTBa U HENOCTATKU KOTJIIOB PA3HOTO TUIIA.

Knaccudukanus napoBbix KOT/10B. OCHOBBI pacuéTa KOTJIOB.
PaCCManI/IBaGMHC BOIIPOCHI: TermmoBoit pacydeT KOTCJIbHOI'O arperara, aBpOI[I/IHaMI/I‘ISCKI/Iﬁ pacydeT KoTiIa 1Mo
CTaHIapTHEIM MeTouKkaMm. [Topsmok pacdera, BEIOOp K03 (HUIIEHTOB.

KOHCT]I)YKI_II/II/I 1 TCXHUYCCKHEC XaApPAKTCPUCTUKHU BO,[[OI‘pCfIHHX KOTJIOB.

PaccmaTpuBaemble Bonpochl: Kiaccudukarys BoJOrpeHHbIX KOTIOB. MapKu BOJOTPEHHBIX KOTJIOB.
KoHcTpyKIny BoZOTpeHHbBIX KOTIOB PAa3IMUHBIX MAapOK M UX TEXHUYECKHE XapaKTepUCTHKHU. PerynupoBanue
paboThI KOTEIBFHOTO arperara Ha mpuMepe kotiaa [ITBM

Kinaccudukanus Bogorpeinbix koTiioB. KomOnHupoBaHHbIE (C BEIpaOOTKOM Hapa u

ropsiueil BOJbl) KOTJIBI.

PaCCManI/IBaeMLIC BOIIPOCHI: KJ'IaCCI/I(I)I/IKaLII/IFI KOTCJIbHBIX arperaToB. KOTJ'IBI, MNPpUMCEHACMBIC I
MMPOMBIIIIICHHBIX ueneﬁ 1 B IPOMBIINIJICHHO-OTOIMMUTCIbHBIX KOTCJIbHBIX. Cxema KOTeJ’ILHOﬁ, pa60TaIOH_ICI71 B
IMAKOBOM PECIKUME. MapKI/I KOTJIOB, YTCHUC MAPKUPOBKH. HpOI/I3BO,HI/ITCJ'[LHOCTL KOTCJIbHBIX arperaTtoB

HepCHCKTI/IBBI Pa3BUTHUA TCILIOBBIX CTaHI_II/Iﬁ C IMapOBbIMHA U BOHOFpCﬁHBIMH KOTJIaMU.
PaccmarpuBaembie Bonpochl: OrieHka 3¢ ()EKTUBHOCTH TETIJIOBBIX CTAHIIMN C TAPOBBIMU U BOJIOTPEHHBIMU
KoTiiaMu. [ToHATHE O IEHTPATM30BaHHOM U ACIIEHTPAIIM30BAHHON cxeMe Terodukaui. MecTo B cxeme
KOTETIHHBIX C MMapOBBIMU M BOAOTpeHBIMU KoTiaaMu. Ouenka KIT/]

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTueckue 3aHsaTHS

/o

TemaTuka MpakKTHYECKUX 3aHATUN/KPATKOE COJEPKaHNE

ABamms u CpaBHCHHUE NCTOYHUKOB TEIUIOCHA0KEHUS
Ha npakTuueckoM 3aHATHH CTYACHTHI OJIYYAlOT HABBIKY YTECHHS CXEM TEIUIOBBIX CTAHIIMHA PA3TUYHOIO THIIA!
TOII, npuHIUT pabOTHI CTAHITUH TI0 cXeMe Koreneparuu. TOC, palOHHBIX MTPOMBIIIIICHHBIX, TPOMBIIIIICHHO-




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

/1
OTOIIMTCIIBHBIX , OTOIIUTCIIBHBIX KOTCIIBHBIX., d TAKXKEC HABBIK OLICHKHU KHI[ HMCTOYHHMKOB TEIIOCHAOKEHMS
2 |OcHoBHOE 000pYIOBaHKE TEIJIOBOM CTAHIIUU
Ha MPaKTUYCCKOM 3aHATUU CTYACHTHI NOJTYYalOT HAaBbIKW YTCHUA CXEM BOJONOATOTOBKH, IMPOCKTUPOBAHUA
XBOCTOBBIX IMMOBEPXHOCTU HArpe€Ba, BKIIFOYAIOMIX B cebs BO,HHHOP‘I 3KOHOMafI3ep, naponeperpesarelib,
BO3yXonoAorpesarensb. [lomy4yatoT HaBbIK pacueTa XBOCTOBBIX IOBEPXHOCTEH HarpeBa B COOTBETCTBUH CO
CTaHIAPTHBIMHI METOIMKAMH pacdeTa 000pyIOBaHHS.
3 |TemnoBas cTaHIIUs C BOJOTPEHHBIMU KOTJIAMU
Ha TMPAKTUICCKOM 3aHATHU CTYACHTHI IIOJYIarOT HABBIKU aHAJIN3a U YTEHUA CXEMBI CTaAHIIUU C
BOZLOI‘peﬁHHMH KOTJIaMU, U3y4arOT OCHOBHBIC 3JICMCHTbBI CXEMbI
4 |TemnoBas cTaHLUA C TAPOBBIMH KOTJIaMH
Ha MPaKTUYCCKOM 3aHATUU CTYACHTHI NOJYYalOT HABbIKW aHalIn3a U YTCHUS CXEMbI CTAaHIIUHN C TApOBbBIMU
KOTJIaMH, U3y4atOT OCHOBHBIC 3JIEMCHTBI CXCMbI
5 |OCHOBHBIE 371€MEHTHI KOHCTPYKIIMH KOTJIa
Ha MPAKTUICCKOM 3aHATUU CTYACHTBI NOJYYAalOT HaBbIKN KJ'IaCCI/I(I)I/IKaI_II/II/I OCHOBHBIX 3JICMCHTOB
KOHCTPYKIHNHU KOTJIa, TAKUX KaK I'OPCIOYHBIC YCTpOﬁCTBa; TOIOYHBIC KAMEPBI IJI C)KUT'aHUSA pa3IMYHbIX
BUJIOB TOIUTHBA; OapabaH KOTIA.
6 |TermoBoli 6anaHC MapoBOroO KOTJa
Ha MPaKTUYCCKOM 3aHATUU CTYACHTHI NOJTYy4alOT HAaBbIKKU COCTABJICHUA TCILIOBOT'O Gamanc IMapoBOro KoTJa,
YUYUTBIBAOIIETO OCHOBHBLIC BHU/IbI IOTEPH MIPHU pa60Te KOTJIa Ha pa3HbIX BUAAX TOIUIMBA. A TaxkKe HaBBIKH
pa3pabOTKU MEPOIIPUATHI M0 CHIXKCHHIO OCHOBHBIX IMOTEPh U MOBBIMICHIUIO TakuM oOpazom KITJ]
KOTCJIBHOT'O arperara
7 |KomOunupoBaHHbIi KOTEN (TapoBoaorpeiinsbiii). CriocoObl epeBo/ia MapoBbIX KOTIOB B
BOJIOTPEMHBIN PEXKUM
Ha MMPAKTUICCKOM 3aHATUU CTYACHTbBI U3Yy4arOT CII0COOBI NepeBo/Jia rnapoBbIX KOTJIOB B BOHOFpeﬁHBIﬁ PEXKUM.
[TpuobpeTratoT HaBbIKK OLIEHKH AP (PEKTUBHOCTH MEPEBO/Ia TTAPOBOTO KOTJIA B BOJOTPEHHBIN PEIKUM
8 |TemoBoit O6ananc BOJOTPEHHOr0 KOTIa
Ha npaxTuyeckoM 3aHSITHH CTYAEHTHI IOIy4aloT HaBBIKM COCTABJICHHUS TEIJIOBOH OaaHca BOJOTPEHHOTr0
KOTJIa, YYUTBIBAIOIIETO OCHOBHBIC BUbI IOTEPH IMPU pa60Te KOTJIa Ha pasHbIX BUAaX TOIJIMBA. A Takxe
HaBBIKH Pa3pabOTKH MEPONPHUSATHIA IO CHIDKCHHIO OCHOBHBIX MTOTEPh U MOBBIMICHUIO TakuM oOpa3om KI1J]
KOTCJIBHOT'O arperara
4.3. CamocrosiTenbHas padoTa 00y4Jarommuxcs.
Ne
Bun camocrositensHOM paboTh
/1
1 |[ToarotoBka kK MPOMEXYTOYHOMY TECTHPOBAHHIO IO TEMATHYECKUM OJIOKaM Kypca
2 |[loaroToBka K MPaKTHYECKUM 3aHITHIM
3 |Pabora ¢ JeKIIMOHHBIM MaTEPUATIOM.
4  |IloaroToBKa K 3alIUTe KypCcOBOW pabOTHI
5 | BolmonHeHue KypcoBOro MPOEKTA.
6 | [loarotoBka K MPOMEKYTOYHOU aTTECTALIUU.
7 | IloaroToBKa K TEKyIEeMy KOHTPOJTIO.

4.4. ITpumepHbIN IEpEUYEHb TEM KYPCOBBIX IPOEKTOB
l.TenmoBast cTaHUMs C BOJOTPEHMHBIMU KOTJaMU. Pacuér TemioBOll CXEMBI.




TennoBoy pacy€T KOTENBHOTO arperara. A3pOJAMHAMUYECKAN pacy€T KOTIIA.

BBINOMHUTE pacyeT TEMIOBOW CXEeMbl KOTEIBHOM JJISI pEKUMOB: MAKCUMAJIBHO
s3umHero (-26°C); nauboisee xonoanoro mecsua (-10.2°C); 3a OTONUTENBHBIN CE30H
(-3.6°C); B TOuke mepenoma TemieparypHoro rpaduka (2.4°C); JeTHero.
BBINOTHUATE MOBEPOUYHBIN TEIUIOBOW M a’POJMHAMHUYECKHM PACUET BOJOIPEUHOTO
korina npu Harpy3ke 100% OT HOMHMHAIBHOM M WCIHOJIB30BAHUM TOIUIMBA -
MIPUPOIHBIN Tra3.

BapuaHTsi:

1. MakcumanbHBIM pacxo] TEIUIa Ha OTOIUIEHUE U BeHTwsinuio 199 MBT,
Ha ropsiuee BojiocHaOxenne 99 MBT, BbIOpaTh BOJOTPEMHbBIEC KOTJIBI.

Bun TomnuBa: razoBoe mectopoxaeHue Nel mo cOopuuky «HopMatuBHBIN
METO.

2. MakcuManbHBIM pacxo] TeIula Ha oToruieHne n BeHTwranuio 330 MBT, Ha
ropsiuee BogocHaOxenue 133 MBT, BbiOpaTh Bojgorpeiinbie KOTibl. Bua Tormsa:
razoBoe MecToposxeHue Ne2 o coopuuky «HopMaTuBHBIN METO1».

3. MakcuMallbHBIN pacxo]i TeIia Ha OTOIJIeHUE U BeHTwsuuo 444 MBT, Ha
ropsiuee BogocHaOxkeHnue 44 MBT, BbIOpaTh BoJgorpeiiHbie KOTIbl. Buj Torusa:
razoBoe MectopoxaeHue Ne3 nmo coopauky «HopMaTUBHBIN METOTY.

4. MakcuMalbHBIN pacxo/ Terula Ha OTOoIUIeHuE U BeHTwsinuo 280 MBT, Ha
ropsiuee BojgocHaOxenue 88 MBT, BbIOpaTh BoAOrpeiiHble KOTbl. Bua TorumBsa:
razoBoe Mectopoxenue Ned o coopuuky «HopMaTuBHBIN METOIY.

5. MakcuMalnbHbIM pacxo/l TEIJia Ha OTOIJIEHUE U BeHTWIsuo 456 MBT, Ha
ropsiuee BogocHaOxkenue 123 MBT, BbiOpaTh Bojorpeiinbie KOTibl. Bua Torusa:
razoBoe Mectopoxienue NeS o coopuuky «HopMaTuBHBIN METOIY.

6. MakcumanbHBIA pacxo/ TEIUIa Ha OTOIUIEHWE W BeHTWAuo 233,3 MBT,
Ha ropsiuee BogocHa0xeHue 93 MBT, BbIOpaTh BojorperiHbie KOTiabl. Bua Tomnnusa:
razoBoe MectopoxacHue Ne6 nmo coopHuky «HopMaTUBHBIN METOTY.

7. MakcuMalibHBIM pacxXo/l TeIJia Ha OTOIIeHUe U BeHTWIsuoo 377 MBT, Ha
ropsiuee BojocHaOxenue 57,7 MBT, BeIOpath Bogorpeiinbie KoTiabl. Bua Torimsa:
ra3zoBoe Mectopoxaenne Ne3 mo coopuuky «HopmMaTuBHBIN METOTY.

8. MakcumanbHBIM pacxo/l TeIjia Ha OTOIUIeHUEe U BeHTUsIuoo 399 MBT, Ha
ropsiuee BojocHaOkenne 99 MBT, BbiOpaTh BojgorpeiiHbie KoTiabl. Bua TorumBsa:
razoBoe Mectopoxjenue Ned o coopuuky «HopMaTuBHBINA METOIY.

9. MakcuMallbHBIN pacxo]l TeIia Ha OTOoIUIeHUE U BeHTwsiuuo 440 MBT, Ha
ropstuee BogocHaOxenue 120 MBT, BeiOpaTh Bogorpeiinbie KOTiibl. Bua Tormmsa:
razoBoe MectopoxkaeHue NeS5 o coopuuky «HopmatuBHbIil MeTOY.

10. MakcumanbHbIi pacxoj] TEIIa Ha OToIuieHne U BeHTwsiuo 380 MBT, Ha
ropsiuee BogocHaOxenune 110 MBrt, BeiOpaTh Bojorpeiinsie koTiabl. Bun tomnmsa:



razoBoe MectopoxkaeHue Ne6 o coopuuky «HopmatuBHbIil MeTOY.

5. IlepeueHp wu3MaHWM, KOTOpPBIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU

OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

iﬁl bubnuorpaduueckoe onucanue Mecro nocrymna

1 l'apsieB A. b., SxoBnes U. B., Kiimmenko https://e.lanbook.com/book/362507 anexTpoHHBIH
A. B., Janunos O. JI., OukoB B. @., pecypc (nara oopamenust 16.01.2025). - Tekcer:
Bakynko A. I'. DHeprocOepexeHue B DJEKTPOHHBIH.
TEIUIOPHEPTETHKE U TETTIOTEXHOJIOTHSIX:
yaeOHuK. M.: HanmoHabHbIH
uccienoBarenbckuil yauusepeutet "MON",
2021. — c. 504. ISBN 978-5-7046-2590-2

2 Kaprasckas B. M. DHeprocoepexenue B https://e.lanbook.com/book/325247 3nexTpoHHbII
TEIIOPHEPreTUKE U TEMIOTEXHONOTUSX: pecype (nara obpamenns 16.01.2025). - Tekcer:
yue0. [Tocobue. U3narenscTBo: SIIEKTPOHHBII.
HpkyTckuil HalMOHAIBHBIN
n9ccnenoBaTenbCKUi TEXHUYECKUI
yHHUBepcuteT, 2021. 8—c. 144

3 | DHeprocOepexeHne MpH MPON3BOCTBE https://e.lanbook.com/book/170171 snekTpoHHSIit
TEIIOBOM HEPIUM M aHAJIU3 €T0 pecypc (nara oopamenust 16.01.2025). — Tekcr:
YKOHOMHYECKOH 3D (HeKTHBHOCTH: yuebHOe | IEKTPOHHBIH.
nocodue / B. A. Mynw, 0. I'. Mynu.
ExatepunOypr: U3n-so Ypain, yH-Ta,
2018, - 232 c. ISBN 978-5-7996-2477-4

4 Oueprocoepexenne B XKKX: YuedHo- https://e.lanbook.com/book/133214 3nekTpoHHbI#t
npakTHYeckoe nocobue. M3arenscTo pecype (mara obpamenus 16.01.2025). — Teker:
«Axanemmueckuii [Ipoexty, 2020. — c. 9JEKTPOHHBIH.
622. ISBN 978-5-8291-3037-4

5 TennoreHepupyroume yCTaHOBKHU: https://e.lanbook.com/book/353735 snexTpoHHbIi
TEXHUYECKHi anb6oM. M31aTenseTBo: pecypce (nara odparenus 16.01.2025). — Texcr:
Cubupckuii rocyapcTBEHHbBIH DJEKTPOHHBIH.
aBTOMOOWIIBHO-TTOPOYKHBIN YHHBEPCHUTET,
2023. —c¢. 97

6 | PekoHCTpYKIHS M HOBBIC KOTIIBI https://e.lanbook.com/book/28210.4351eKTpOHHBII
oreuectBeHHBIX TOC: MOHOrpadus. pecypc (rara odpamenns 16.01.2025). — Tekcr:
WznarensctBo "UHdpa-Urxenepus", DJEKTPOHHBIH.
2022. —c. 320. ISBN 978-5-9729-1082-3

7 Bonoaun I'. Y. Oneparop KOTeTbHOM: https://e.lanbook.com/book/448556 >nexTpoHHSII

Yyebuoe nnocodoue mra CIIO.

pecypc (nara oopamenust 16.01.2025). — Tekcr:




Hznmarenncto "Jlanp", 2025. —c. 252. 3JIEKTPOHHBIH.
ISBN 978-5-507-52323-8

8 Pynaeirun FO.A., I'mibae E.OD., Cynakos https://e.lanbook.com/book/790 3nekTpOHHBI#
A.B., Amocos H.T. KotenbHble pecypc (nara oopamenust 16.01.2025). — Tekcr:
ycraHoBkH. Tom [V-18. M3narenscTBo DNIEKTPOHHBIH.

«MammmHocTtpoenue», 2009. — c. 400.
ISBN 978-5-217-03417-8

9 bapoukun E. B., Bunorpanos B. H., https://e.lanbook.com/book/192776 snekTpoHHBII
Bapoukun A. KoTelbHbIE YCTaHOBKH. pecypce (mara odparenus 16.01.2025). — Texer:
WznarensctBo "UHdpa-Umxenepus', DJEKTPOHHBIH.

2021. — c. 440. ISBN 978-5-9729-0691-8

10 | OcHOBBI IPOEKTHUPOBAHUS KOTCIIBHBIX https://e.lanbook.com/book/76962 snexTpoHHBIH

ycTaHoBOK npeanpustui JIIK: pecypc (nara obpamenus 16.01.2025). — Teker:

METOIMYECKUE YKA3aHHUS I10 BBIONHEHHIO | O/ICKTPOHHBIH.
KYpCOBOTO TIPOEKTA MO JUCIUTUINHE
«OCHOBBI IPOEKTUPOBAHUS KOTEIBHBIX
YCTaHOBOK IIpeAnpuATHi» M3narenscTBo:
Cankr-IleTepOyprckuii rocy1apCcTBEHHBIN
JIECOTEXHUYECKUH YHUBEPCUTET UMEHU
C.M. Kupoga, 2016. - 44

6. IlepedyeHp COBpeMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX W
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPHIE MOTYT HCIOJIB30BATHCS MPH
OCBOCHHH JTUCUUTIITUHBI (MOTYJIS).

http://library.miit.ru/ - snekTpoHHO-OMONMOTEYHAass cucremMa HaydHo-
TexHuueckoit onbmuoreku MUUNT.

http://elibrary.ru/ - nayuHo-31eKTpoHHas ONOIHOTEKA.

ITouckoBeie cucTeMsl: Yandex, Mail.

7. IlepeuyeHb  JUIEH3UOHHOTO W  CBOOOAHO  PACIPOCTPAHSIEMOTO
MPOTPaMMHOr0 O0OECIeUYeHUsI, B TOM YHCJIC OTEUCCTBEHHOI'O IPOM3BOJICTBA,
HEO0OXOIMMOTO JIJI1 OCBOCHUS JUCIUTIIUHBI (MOIYJIs).

KoMmmbrorepsl TOJDKHBI OBITH 0OCCIICUEHBI CTaHIAPTHBIMHU JTUIICH3UOHHBIMU
IPOrPaMMHBIMH TTPOAYKTAMH U 00S3aTEIbHO MPOTrPpaMMHBIM HpOayKToM Microsoft
Office He Hrxke Microsoft Office 2007

8. OmmcaHne MaTepuaJbHO-TEXHUYECKOW ©0a3pl, HEOOXOAMMOM IS
OCYIIECTBJICHUSI 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTAHE (MOIYIIIO).

JUis mpoBeJeHMs] JEKUMOHHBIX 3aHATUNH HEOO0XOAMMA CHEIUaTIN3UpPOBaHHAS
JIEKIIMOHHAS ayAUTOPHS C MYJIbTUMEMA AIIIAPATYPOM.
Jis mpoBefeHHs] MPaKTUYECKUX 3aHATHH HEOOXOIUMBbI KOMIIBIOTEPHI C



pabounuMu MecTaMu B KOMITBIOTEPHOM KJIacce.

B cocraBe yueOHBIX maboparopuit  Kadeapbl
KEJIE3HOJJOPOKHOTO ~ TPAHCIOPTa»  HMMEIOTCS  CTEHBI
71a00paTOPHBIX PabOT IO OCHOBHBIM pa3zeiiaM JUCIUTIINHBL.

9. ®opma nMpomMeKYyTOUHOU aTTEeCTaIUU:

KypcoBoii npoekT Bo 2 cemecTpe.
DK3aMeH BO 2 ceMecTpe.

10. OueHouHbBIE MaTEpHUAIIBI.

«Tenno:aHepreTHKa
JJIA IMIPOBCACHUA

OI.[GHO‘IHI:IG MaTcpuaibl, IIPUMCHACMBIC IIPHU IIPOBCACHHUU HpOMG)KYTO‘-IHOfI
aTTcCTranuu, pa3pa6aTI>IBaIOTC$I B COOTBCTCTBHH C JIOKAJIbHBIM HOPMATHBHBIM aAKTOM

PYT (MUUT).



ABTOpBI:

JOLIEHT, IOLIEHT, K.H. Kadeapsl
«Tennosneprerrka TpaHcnopTa»
NHCcTUTyTa TPaHCIOPTHOM TEXHUKHU U

CHCTEM YITPaBJICHUSA N.B. Aradonona
CornacoBaHo:
3aenyromuii kadeapor TT A.B. JImutpenko

[Ipencenarens yueOHO-METOIUUECKOM
KOMUCCUH C.B. Bonoaun



