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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Hensto  ocBoenust  yueOHOM  aucuumuiuHbl  «[lyTu  moBbIIEHUS
3G (HEKTUBHOCTH MPOU3BOJCTBA PHEPIUU HA TEIUIOBBIX CTAHIMUSAX C MapOBBIMU U
BOJOTPEHHBIMU KOTJIAMU» SIBISICTCS (OPMHPOBAHHUE B TMPOIECCE IMOIATOTOBKH
MaructpoB no  HampaiaeHuto 13.04.01 kommereHuM, MO3BOJSIOLIUX
OCYILECTBIISITh SHEProcOEperaIre MeponpusiTUs Ha OCHOBE METOJIOB OIICHKU
3 PeKTUBHOCTH  MpeoOpa3oBaHUs,  pacHpeAcsieHUuss U HCIOJIb30BaHUS
SHEPreTUYECKUX PECYpPCOB € YUYETOM SKOHOMHUYECKUX M DIKOJOTMYECKUX
TpeOOBaHUH.

3agayaMy TUCUUTUIMHBI (MOIYJISI) SIBJISIFOTCS:

- OBJIQZICHUE METOJO0JIOTHEN pacyeTa TeIIOBOM CXEMbI KOTEIbHOM;

- OBJIQJICHUE METOJIOJOTUEN OBEPOYHOTO TEIJIOBOIO U a3pOANHAMUYECKOTO
pacuera BOJOTPEMHOIO KOTIa

- (opMUpPOBaHUE HABBIKOB IO MPUHATHIO YNPABJICHUYECKUX PEUICHUM TPHU
paboTe Ha TEIJIOBOM CTaHIIMU C MaPOBBIMU U BOJIOTPEHHBIMU KOTJIaMU

- npuoOpeTeHue 3HAHHWM, O COBPEMEHHBIX MpolJjeMax, TEHICHIHUAX U
HaIpaBJICHUSX PA3BUTHS TEIJIOIHEPTETUKH, TEMVIOTEXHUKU U TEINTIOTEXHOJIOTHH.

2. [Inanupyembie pe3ynbTaThl 00y4eHUs 10 AUCIUIUIMHE (MOIYJIIO).

[lepeuenr GopMHpyeMBIX pe3yibTaTOB OCBOCHHSI  0Opa30oBaTEIbHOM
porpamMmbl (KOMIIETEHIIMI) B pe3ysbTaTe 00yUYeHus M0 AUCHUIUIMHE (MOIYIIO):

IIK-1 - CnocobHocTh (hopMyIMpoBaTh 3aJjaHusl Ha Pa3padO0TKy MPOEKTHBIX
pellleHuH, CBS3aHHBIX C MOJEPHHM3AINEH TEXHOJIOTUYECKOTO O0Opya0BaHUS,
MOBBIIIICHUEM SKOJIOTHYECKON 0€30MacHOCTH U IKOHOMHUEH pecypCoB;

IK-2 - CrnocoOHOCTh TPOBOAHWTH TEXHUYECKHE PACUYETHl MO TPOCKTaM,
TE€XHUKO-IKOHOMUYECKUH u (GYHKIIMOHAIBHO-CTOUMOCTHBIN aHau3
3(p(PEeKTUBHOCTH NPOEKTHBIX pEIIEHUH, C HUCHOJb30BAaHUEM MPHUKIATHOTO
IporpaMMHOro oOecredeHus Ajis BbhIOOpa CEepUHHOTO W pacuera MapaMmeTpoB
HOBOT'O TEIUIOPHEPTETHUECKOTO 000y I0BaHUS;

IIK-3 - CnocoOHOCTh OpraHn30BaTh padOTy UCIOJIHUTENECH, OCYIECTBIISITh
KOHTPOJIb U TIPOBEPKY BBITIOJIHEHHBIX pa0OT HA BCEX CTAJAMUIX MPOCKTUPOBAHUS;

ITK-4 - Crioco6HOCTh pa3pabaThiBaTh U ONTUMHU3UPOBATH TEXHOJIOTUYCCKUE
peleHus: IPU MPOESKTUPOBAHUM TEIUIOIHEPTEeTHUECKUX OOBEKTOB U CUCTEM.

OOyueHue 1o JUCUUIUIMHE (MOJIYJII0) IPEAIOoIaraeT, 4yTo 1o ero pe3yJbraraM
oOyuatoruiicst Oyier:

3HATH:



- OCHOBHbIE TpeOOBAHMS HOPMATUBHBIX JOKYMEHTOB JJIi COCTaBJICHHUS
MPOEKTHOU TOKYMEHTAIUH;

- MPUHLHUIBI cOopa, O0OOIIEHHS M CHCTEeMAaTHU3UPOBAHUS HEOOXOAMMOMU
HAy4YHO-TEXHMUYECKON MHpOpMaIny;

- OCHOBHBIE CTaHJApPTHbIE METOIUKU JUIsl MPOBEACHUS TEIIOTEXHUUYECKUX
pacyeTos;

- HOMEHKJIaTypy CEPHUITHOTO TEIIO3HEPreTUYECKOr0, TEINIOTEXHUYECKOTO U
TEIUIOTEXHOJIOTMUECKOT0 000pYyIOBaHUS;

- METOAOJIOTHUIO padOTHI HaJ MPOEKTOM U YIIPABIEHUS TPOECKTOM.

Ymersn:

- coOuparb, CHUCTEMAaTH3UpPOBaTh, AHAIU3UPOBATh M UCIOJIb30BaTh IpHU
IPOEKTUPOBAHUNM OOBEKTOB HAYYHYIO, TEXHMUYECKYI0O M TEXHOJOTHYECKYIO
uH(OPMAITHIO 0 SHEPToCcOEPETAIOIINX TEXHOJIOTUIX, TPoIleccax U 000py 0BaAHNH;

- coOupaTh U aHAIM3UPOBATH UCXOIHbIE TaHHBIE I IPOCKTUPOBAHMS;

- MPOBOJIUTH TEXHUYECKUE PACUETHI MO MPOEKTaM, TEXHUKO-3KOHOMHYECKUN
1 (yHKIMOHAIbHO-CTOMMOCTHBINA aHaau3 3(pPEKTUBHOCTU MPOECKTHBIX PEIICHUN;

- COIJIACOBBIBATh TEXHUYECKOE 3a/JaHME€ M TEXHUYECKUE YCIIOBUA Ha
IPOEKTHPOBAHNUE;

- MPOBEPATh COOTBETCTBUE TEXHOJOTMYECKUX PEIICHUN M TEXHUYECKON
JIOKYMEHTAIlUH  BBIMIOJIHEHHBIX  TMPOEKTOB  JCHCTBYIOIIUM  HOPMATHBHBIM
JIOKYMEHTaM.

Baaners:

- HaBbIKaMM pa3pabOTKU TEXHUYECKOTO 3aJJaHUs Ha TIPOEKT;

- HaBbIKaMH TUTAHUPOBAHUS MPOEKTA;

- HaBBIKAMU TMPOBEJCHUS TEXHUUYECKHUX PACUYETOB TEIUIOIHEPIETUYECKUX
00BEKTOB;

- HaBbIKaMH PAOOTHI C TMPUKIATHBIM MPOTPAMMHBIM O0€CTICUCHUEM IS
pacueTa napaMeTpoB U BbIOOpa 000pY/I0BAHMS;

- HABbIKaMU BEJICHUS KOJUIEKTUBHOU paOOTHI.

3. O0beM TUCHUIUTUHBI (MOJTYJIS).
3.1. O6mas Tpy10eMKOCTb JTUCIHUIUIMHBI (MO IS ).

OO6mass TPyIOEMKOCTh AUCHUIUIMHBI (MOayJsi) coctaBiser S5 3.e. (180
aKaJIeMUYeCKUX Jaca(oB).

3.2. O6bem gucruIUIMHBL (MOAYJsi) B (QopMe KOHTAKTHOM pabOTHI
oOyvaromuxcsi €  MeJaroruyeckuMu  pabOTHUKaMU ¢ (WIM)  JIMIAMH,



IPUBIIEKAEMBIMH K peau3alnnu o0pa3oBaTebHOM MpOorpaMMbl Ha UHBIX YCIOBHSIX,
[P POBEJECHUHN YUEOHBIX 3aHITHI:

KonmuectBo yacoB

Tum yueOHbIX 3aHATHH
Bcero | Cemectp Ne2

KonrakTHas paboTa Impy npoBeieHUN Y4eOHBIX 3aHSATHH (BCETro): 48 48
B ToMm uncie:

3aHATHS JIEKIIMOHHOTO THIIA 32 32
3aHATHSA CEMUHAPCKOTO THTIA 16 16

3.3. O6peM muctUIUIMHBI (MOAYJs) B (popMe CcamMOCTOSITENBHOU pPabOTHI
oOyyaromuxcs, a Takke B (opMe KOHTAKTHOM paboThl O00ydarouuxcs ¢
neJaroruaeckuMu pabOTHUKAMU U (M) JTULAMU, TPUBJIEKAEMBIMH K peau3aliiu
o0pa3oBaTeIbHOM TporpaMMbl Ha HWHBIX YCJIOBHUSIX, HpH HPOBEICHUU
IPOMEXYTOUHOM arTecTanuu coctaBisger 132 akaneMuyeckux yaca (OB).

3.4. Ilpu oOy4eHnu Mo HHAUBUIYATFHOMY YI4€OHOMY TIJIaHY, B TOM YHCIIE TIPU
YCKOPEHHOM O0y4Ye€HHH, 00BEM JTUCIUIUIMHBI (MOJYJIsI) MOXKET ObITh peaan3oBaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON padoThl 00yYaromuxcs, a Takke B (hopme
KOHTAKTHON paboThl 00YUYaIOIIMXCS C MEJarornuyecKuMy paOOTHUKAMHU U (WJIH)
JUIAMU, TIPUBJIEKAEMBIMU K pealii3alii 00pa3oBaTeIbHONW IPOrpaMMbl HA HHBIX
YCJHOBUSIX, IPU IPOBEACHUU TPOMEKYTOUYHON aTTECTALINH.

4. ConepxaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/ TemaTtuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
II/11

1 |CocTosiHME M IEpCIIEKTUBHI pa3BUTHs TeIlocHa0xeHus B Poccun. [IponsBoicTBo u
nepeiaya TEII0BOM 3HEpruu norpedurento. IIporuos pazButus MUpOBOIl SHEPTETUKH.

Ounepreruyeckas 3 (HEeKTUBHOCTD TETIO(UKAITUH.

PaccmarpuBaemsie Bonpocsl: [IpuopurerHas 3agada JOATOCPOUHOM SHEPreTUYECKOM nonutuku Poccun.
OreHKa SHEProeMKocTH npoMeinuieHHOCTH P®. OneHka moteHmana sueprocoepexkerns. CTpykTypa
TorBoncnonb3oBanus B PO. O630p nokymeHTos: Ne 172-D3 «O crpaTernyeckoM INIaHUPOBaHNH B
Poccwuiickoii deneparym» n «Ctparerns pa3BUTHS TEIIOCHA0KEHNS U KOTEHEPALIMH B POCCHHCKOMN
®Deneparuu 10 2025 r.»

2 |OOuenpuHsATas TePMUHONOTHSA. DPPEKTUBHOCTH MPOU3BOACTBA TEIIJIOBOI SHEPTHH.
OcHoBHOE 000pyI0BaHUE TETUIOBOW CTAHIIUU.

PaccmatpuBaemble Borpockl: TepMHUHONIOTHS, IPUMEHsIeMast B 00J1aCTH SHEProcHat)KeHHUs 110 MaTepuaIaMm
Mupogoii saepreTryeckoit koHdepernun (MUPOK, ¢ 1 saBaps 1990 r. MupoBoii SHEpreTHUECKUA COBET
(World Energy Council, WEC).

KII[ xorenpHOU ycTaHOBKH, cpaBHeHne KI1J pasnuaabix nctogHnkoB Termia — TOL, palioHHBIX

KOTCJIbHBIX. BBI,HCJ'IGHI/IG OCHOBHBIX U BCIIOMOI'aTCJIBHBIX 3JICMCHTOB B CXE€ME KOTCIIBHBIX




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

O06opynoBaHKE TETUIOBBIX CTAHIIMHA. TEeIIOBBIE CXEMBI.

PaccmarpuBaemsie Bompocsr: UteHne cxeM sHepreTndeckux npennpusaruit: TOC, TOL, KOC, I'POC,
paliOHHBIX ¥ MUKOBBIX OTOMUTENBHBIX, IPOMBIILICHHO-OTOMHUTEIBHBIX H IPOMBINIICHHBIX KOTSIBHBIX.
O003HaueHHE Ha CXeMaX OCHOBHBIX DJIEMEHTOB HCTOYHUKOB TEIIOBOH U JICKTPUUECKOH SHEPTHH.
CpaBHeHHE pa3IHYHBIX CXeM. AHAN3 MPEANPHATHN PaOOTAIOIIKX M0 CXEME BBITYCKa OHOTO MPOAYKTa U
TPEeIIPHUATHH, paOOTAOIINX TI0 CXeMe KOTCHEPAIIHH.

Bunsl TermonocuTeneit. JueprocOeperarone MeponpusThs, IpuMeHsIeMbIe TIPH
IIPOEKTUPOBAHUU U CTPOUTENBCTBE CTAHLIUN C TAPOBBIMU U BOJOIPEHHBIMU KOTJIAMH.

TemnnoBsie CXEMBI.

PaccmatprBaeMbie BOIPOCHL: AHAJIH3 TOJIOKUTENBHBIX U OTPHLATEIBHBIX CTOPOH BHIPAOOTKH
NPUMEHEHHS! OCHOBHBIX TEIUIOHOCUTEIICH: Tapa U ropsiueii Bogbl. CXeMBbl TeIIIOCHA0KeHHSI, TEMITepaTypa
TETUIOHOCHUTEIIS B IPSIMOW M 0OpaTHOW JINHUY.

Amnanmu3 3¢ GeKTHBHOCTH paboThl Pa3IMYHBIX CXEM TEIUIOCHA0KeHHs. MeponpusTus 1o 3G PeKTUBHOM
SKCIUTyaTalli ¥ MOJICPHU3AIMN CTAHLIMH C TapOBBIMH ¥ BOJIOTPEHHBIMHU KOTJIAMHU, HMEIOLIHE
sHeprocoeperaromuii 3hdexr.

KOHCTPYKIII/II/I U TCXHUYCCKHUEC XAPaKTCPHUCTUKH ITAPOBBIX KOTJIOB.

PaccmaTpuBaemble Bonpocsl: OCHOBHbBIE KOHCTPYKIIUH KOTJIOB — C €CTECTBEHHOM, IPUHYJUTEILHON
LUPKYJSIINEH U MPIMOTOYHbIE KOTIbI. OCOOCHHOCTh NX paboThl. UTeHHE MapKHUPOBKU KOTJIA.
Knaccudurkarnms napoBsIx KOTIOB 110 JaBICHHUIO MTapa, MPOU3BOAUTEIBHOCTH. OCHOBHBIE CXEMBI
KOMITOHOBKH KOTJIOB. [IpenMymiecTBa 1 HEOCTATKH KOTIIOB Pa3HOTO THIIA.

Knaccudukarus mapoBbix KoTia0B. OCHOBBI pacyéTa KOTJIOB.
PaccmatpuBaemble Borpochl: TerioBoi pacyeT KOTeIBHOro arperara, aypoAMHaMUYeCKHi pacueT KoTia
0 CTaHIAPTHBIM MeToauKaM. [lopsaaok pacyera, BbIOOp KO3(DPHUIIUCHTOR.

KoHcTpykIny 1 TEXHUYECKUE XapaKTEPUCTUKU BOJAOTPEMHBIX KOTJIOB.
PaccmarpuBaemsie Bompocsr: Kimaccupukariyst BOZOTPEHHBIX KOTIOB. MapKu BOJOTPEHHBIX KOTIIOB.
KoHcTpyKInu BoIOTpEHHBIX KOTIIOB Pa3InYHBIX MAPOK U X TEXHUIECKUE XapPaKTCPUCTHKH.
PerynupoBanue paboThl KOTEJIFHOTO arperara Ha npuMepe kotia [ITBM

Knaccudukarus BogorpeitHsix kotioB. KomOnHupoBaHHbIe (C BBIpaOOTKOM mapa u

ropsiuei BoAbl) KOTJIBI.

PaccmatpuBaemsble Bonpockl: Knaccuguxkarus xoTenbHbIX arperatoB. KoTiisl, npuMeHseMble U1
MIPOMBIIIICHHBIX LENEH U B IPOMBIIIJICHHO-OTOIMUTENBHBIX KOTEIbHBIX. CXxeMa KOTeIbHOU, paboTaronieii B
MTUKOBOM pexXHMe. MapKu KOTJIOB, YTEHUE MAPKUPOBKU. [TpOM3BOIUTEILHOCTD KOTENIBHBIX arpEraToB

HepCHeKTI/IBI)I paSBI/ITI/ISI TCIIJIOBBIX CTaHHI/Iﬁ C HapOBI)IMI/I 158 BO)IOFpeﬁHBIMH KOTJIaMH.
PaccmarpuBaemsie Borpocsr: OtieHKa 3 (EKTHBHOCTH TETUIOBBIX CTAHITUH C TIAPOBBIMH U BOJOTPEHHBIMU
koTiamu. [ToHATHE O EHTPATN30BAaHHON U ACLICHTPAIM30BAaHHON cXxeMe TerutoduKanyn. MecTo B cxeme
KOTEJNbHBIX ¢ MAPOBBIMU U BoAOrperHbIMU KoTaamu. Ouenka KIT/]

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

TemarTuka NpakTUYECKUX 3aHATUI/KPATKOE COIepIKaHue

AHanM3 ¥ cpaBHEHHE NCTOYHUKOB TEIJIOCHA0KCHHUS

Ha npakTiuyeckoM 3aHATHUH CTYJEHTHI I0MY4al0T HABBIKM YTCHHUS CXeM TEIUIOBBIX CTAHIMH Pa3IMYHOTO
tumna: TOL, nmpuaIMT paboTel cTaHIMK IO cxeMe KoreHepaun. TOC, palloHHBIX TPOMBIILIICHHBIX,
MPOMBIIUICHHO-OTOITUTENILHBIX , OTOIMHUTENBHBIX KOTEIBHBIX., a TaKXkKe HaBbIK oueHKH KI1/] ncTouHnKOB
TETIOCHAOXKEHHS




y TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe
n/m

2 |OcHOBHOE 000pYOBaHKE TEIUIOBOM CTAHITUU

Ha HpaKTI/I‘ICCKOM 3aHATHU CTyI[CHTLI HOHy‘IaIOT HaBBIKH YTCHHUA CXEM BOIOIIOATIOTOBKH, HpOCKTI/IpOBaHI/IH
XBOCTOBBIX TOBEPXHOCTH HAI'PCBA, BKIIOYAIOIIX B C€6$I BO,I[?[HOI>'I 3KOHOMaI>‘I3Cp, naponeperpeBarelib,
BO3AYyXOIOAOTpEBATECIIb. Honyqa}oT HaBBIK pacye€Ta XBOCTOBBIX HOBerHOCTeﬁ HarpeBa B COOTBETCTBUU CO
CTaHAapTHBIMU METOJJUKAMU pacyeTa O60pyHOBaHI/IH.

3 |TemmnoBas cTaHLUs C BOAOTPEHHBIMH KOTJIAMHU
Ha TIPAKTUYECKOM 3aHATUU CTYACHTHI IIOJTYyYal0T HaBbIKU aHAJIN3a U YTCHUSA CXEMBI CTAaHIINU C
BOHOFpCﬁHBIMH KOTJIaMH, N3y4alt0OT OCHOBHBIC DJIEMEHTBI CXEMBI

4 TemmoBas CTaH1: C IIapOBBIMU KOTJIAMH
Ha MPAKTUYCCKOM 3aHATUHN CTYACHTHI ITOJYYarOT HABBIKW aHAJIM3a U YTCHUS CXEMbI CTAHIIUU C IAPpOBbBIMU
KOTJIaMU, U3y4arOT OCHOBHBIC 3JICMCHTBI CXEMbI

5 OCHOBHBIE DJIEMEHTEI KOHCTPYKIHU KOTJIA

Ha MPAKTUYCCKOM 3aHATUN CTYACHTHI ITOJY4YarOT HAaBbIKU Knaccn(bm(am/m OCHOBHBIX 2JICMCHTOB
KOHCTPYKIIUHM KOTJIa, TAKUX KaK IrOpCJIOUHBIC yC’I’pOﬁCTBa; TOIOYHBIC KaMEPbI IJIsA COKUTAHUA Pa3JIMIHBIX
BHJIOB TOIUTHBA; OapabaH KOTIA.

6 |TerutoBoii OanaHc MapoBOro KOTJIa

Ha MPAKTUYICCKOM 3aHATUHN CTYACHTHI ITOJYYarOT HABBIKA COCTABJICHUSA TCTIJIOBOT'O OajaHc mapoBOTo KOTJIa,
YUUTBIBAIOIICTO OCHOBHBIC BU/IbI TOTEPb IIPH pa60Te KOTJIa Ha pa3HbIX BUAAX TOIUIMBA. A Taxke HaBBIKU
pa3pabOoTKK MEPOTIPHUSTH 10 CHUKEHUIO OCHOBHBIX IIOTEPh M MOBBIIICHUIO TakuM 00pa3zom KII1/]
KOTCJIbHOI'O arperara

7 |KoMOuHMpoBaHHBIN KOTEN (mapoBoaorpeiinbiii). CriocoObl mepeBoa MapoBbIX KOTJIOB B
BOJIOTPENHBIN PEXKUM

Ha mpakTHueckoM 3aHSTHH CTYAEHTHI N3y4JaroT CIIOCOOBI IIEPEBO/Ia MAPOBHIX KOTJIOB B BOAOT PEHHBIN
pexxuM. [IproOpeTaroT HaBBIKK OIEHKH 3()(hEKTHBHOCTH MEPEBO/IA ITAPOBOTO KOTJIA B BOJOTPEHHBIIN PEKIM

8 |TemumoBoii 6amaHCc BOJOTPEHHOTO KOTJIa

Ha MPAKTUYCCKOM 3aHATUHN CTYACHTHI IMOJYYarOT HABBIKA COCTABJICHUSA TeHHOBOﬁ 6ancha BO,Z[OFpeﬁHOFO
KOTJIa, YYUTBIBAOIICTO OCHOBHBIC BUBI ITOTCPH MTPU pa60Te KOTJIa Ha pa3HbIX BUJaX TOILIMBA. A TaAKXE
HaBbIKH pa3pa60TKI/1 MepOHpI/IHTI/Iﬁ MO CHUIKCHNIO OCHOBHBIX MMOTEPH U MOBLIIICHUIO TAKUM 06pa30M KHI[
KOTECJIbHOI'O arperara

4.3. CamocrosiTenbHas padoTa 00y4daroInXCs.

/ Buna camocrosTensHOM paboThI
/1

IIoaroroBka k MMPOMCIKYTOYHOMY TCCTUPOBAHUTIO 11O TEMATHYCCKUM OJIoKam Kypca

HOZIFOTOBKa K IIPAKTHYCCKUM 3aHATUAM

Pabora ¢ IeKIIMOHHBIM MaTEPHUATIOM.

BrinonHeHue KypcoBoro InpoeKTa.

[ToaroroBka k IpOMEKYTOYHOM aTTECTALUH.

o O | W N|

[ToaroroBka K TeKyuieMy KOHTPOJIIO.

4.4. IIpuMmepHbIi IEpEUYEHb TEM KYPCOBBIX POEKTOB
1.TennmoBast cranuusa ¢ BOJAOTPEUHBIMU KOTJIaMU. Pacu€r TEIioBOW CXEMBI.
TennoBou pacu€r KOTENBHOrO arperara. A3poAMHAMHAYECKUN PacYET KOTIa.




BpIimonHUTE pacdyeT TEINIOBOM CXEMBl KOTEJIBHOM [JII  PEKHMOB:
MakcuMajabHO 3uMmHero (-26°C); Hambonee xomomHoro mecsama (-10.2°C); 3a
oronuTeNbHbIN ce30H (-3.6°C); B TOuke mepeiaoma TeMrepaTypHOro rpaduka
(2.4°C); nernero. BBIMOTHUTH MOBEPOYHBIM TEMJIOBOM U a’pOJUHAMUYECKUN
pacuer BojorpeiiHoro komia npu Harpy3ke 100% oOT HOMUHAIBHOW WU
MCIIOJIb30BaHUH TOIUIMBA - IPUPOIHBIN ra3.

Bapuantsr:

1. MakcuManbHBIM pacxo/] TEIJIa Ha OTOIUIEHUE U BeHTwsinuio 199 MBT,
Ha Topsdee BojgocHabxkenne 99 MBT, BRIOpaTh BOJOTPEHHbBIE KOTJIHI.

Bun tomnuBa: razoBoe mectopoxiaenue Nel mo coopuuky «HopmaTuBHBIN
METOI».

2. MakcuMalIbHBIN pacxo/ Teria Ha oToruieHrue U BeHTwsiiuio 330 MBT, Ha
ropsituee BogocHaOxkenue 133 MBT, BeiOpaTh Bogorpeitasie KoTibl. Buj Tommsa:
ra3oBoe MectopoxaeHue Ne2 o coopuuky «HopmMaTUBHBIN METOIY.

3. MakcuMalbHbIN pacxo/l TeIIa Ha OTOIUIEHUE U BeHTWsanuio 444 MBT, Ha
ropsiuee BopocHaOxenune 44 MBT, BeIOpaTh BojorpeiiHble KOTibl. Bua Tomnusa:
razoBoe MectopoxxjaeHue Ne3 mo coopauky «HopMaTUBHBINA METOTY.

4. MakcuMalibHBIN pacxo/ TeIjia Ha OToIieHue U BeHTwsinuio 280 MBT, Ha
ropsiuee BojiocHadxeHue 88 MBT, BeIOpaTh BOJOTpeiHBIC KOTJIBI. BHa Torusa:
razoBoe MectopoxaeHue Ned o coopuuky «HopmMaTuBHBIN METOTY.

5. MakcuMalbHBIN pacxo]1 TeIia Ha OTOIUICHUE U BeHTU Ao 456 MBT, Ha
ropsiuee BogocHabxkenue 123 MBT, BeiOpaTh BogorpeitHsie KoTibl. Buja Tomnmsa:
razoBoe MectopoxaeHue Ne5 no coopauky «HopMaTuBHBIN METOT».

6. MakcuManbHBIA pacxo/1 TEIJIa Ha OTOIUIEHUE U BeHTUAuto 233,3 MBT,
Ha ropsiuee BogocHabxenue 93 MBT, BbIOpaTh Boiorperinbie KOTiabl. Buj Tomnuga:
ra3oBoe MectopoxaeHue Ne6 o coopauky «HopmMaTuBHBIN METOTY.

7. MakcuMalibHBIN pacxo/1 TeIia Ha OTOIUIeHUE U BeHTu Ao 377 MBT, Ha
ropsiuee BojiocHadxkeHue 57,7 MBT, BbIOpaTh BoiorpeitHbie KOTIIbl. By Torniuga:
ra3oBoe MectopoxaeHue Ne3 mo coopauky «HopmaTUBHEII METOT».

8. MakcumanbHbIN pacxo/]l TEIIa Ha OTOIUIEHUE U BeHTW Ao 399 MBT, Ha
ropsiuee BojgocHaOxkenre 99 MBT, BeiOpaTh Bojorpeiinbie KOTibl. Bua Tomnusa:
razoBoe MmectopoxaeHue Ned o coopuuky «HopmMaTuBHBIN METOT».

9. MakcuMalibHBIN pacxo]1 TeIia Ha OToIuIeHUe U BeHTussuto 440 MBT, Ha
ropsiuee BogocHaOxkenue 120 MBT, BeiOpaTh Bogorpeitasie KoTibl. Buj Tommsa:
razoBoe Mectopoxaenune Ne5 mo coopuuky «HopmatuBHbIi MeTOIY.

10. MakcumanbHbIi pacxo]l TEIUIa Ha OTOIUICHHE U BeHTWwsinuo 380 MBT,
Ha ropsiyee BojpocHaOxkenwe 110 MBT, BbIOpaTh BoporpeiiHbie KoTibl. Bua
TOIUIMBA: Ta30Boe MecTopoxkaeHue Neb6 o cOopuuky « HopmaTuBHBIIT METOT.



5. Ilepedenbp wu3AaHUI, KOTOpPbIE PEKOMEHIYETCS HCIOIb30BaTh IPHU

OCBOCHHUH JTUCIUIIINHBI (MOITYJIs).

A. B., laaunos O. JI., OukoB B. @.,
Bakynko A. I'. DHeprocoepexenue B
TEIJIO3HEPreTUKE U TEIJIOTEXHOJIOTUSX:
yueOHuK. M.: HanimoHanbsHbIit
HCCJIE0BATEIbCKUN YHUBEPCUTET
"MOHN", 2021. —c. 504. ISBN 978-5-
7046-2590-2

Ne
i bubnmorpaduyeckoe onucanue Mecro nocryna
1 IapsieB A. B., SIkosnes U. B., Kimmmenko | https:/e.lanbook.com/book/362507

3IIEKTPOHHBIN pecypc (1aTa oOpaleHus
16.01.2025). - TeKCT: DIIEKTPOHHBIIA.

W3narensctBO: UHDpa-Unkenepus,
2021. — c. 668. ISBN: 978-5-9729-0744-1

2 | KapraBckas B. M. Dueprocoepesxenue B | https://e.lanbook.com/book/325247
TEIUIODHEPT€TUKE U TETIIOTEXHOIOTUAX DIIEKTPOHHBIIH pecypc (1aTa oOparieHus
yue6. [TocoGue. U3natenserso: 16.01.2025). - TekcT: JIeKTPOHHBIIA.
NpkyTckuii HalmoHaIbHbBIN
n9ccienoBaTeabCKU TEXHUYECKUM
yauBepcurer, 2021. 8—c. 144

3 Kynunos A.A., 3uranmuna C. K. https://znanium.ru/catalog/document?id=438677
DHeprocOepexeHne B KOTEIbHBIX DIICKTPOHHBIIH pecypc (1aTa oOparieHus
yeranoskax TAC u cucrem 09.07.2025). — TekcT: 31eKTPOHHbIH
temtocHaOxenus. M3garensctBo: HULL
NHOPA-M, 2024. — c. 320. ISBN: 978-5-
16-011155-1

4 | TeruioreHepUpyIOIINe YCTAaHOBKH: https://e.lanbook.com/book/353735
texandeckuid anpbom. CocraBurens /1. SIIEKTPOHHBIIH pecypc (aTa oOparieHns
Fammun. Usnarensereo: Cubupekuit 16.01.2025). — TeKcCT: DIIEeKTPOHHBIH.
rOCyJIapCTBEHHBIN aBTOMOOUIIEHO-
JIOpOXKHBIN yHUBepcuteT, 2023. —c. 97

5 Anexnoud A.H. PexoHCcTpyKius u https://znanium.ru/catalog/document?id=417180
HOBBIE KOTIBI 0TeuecTBeHHBIX TIC: (mara obpamenus 09.07.2025). — Texcr:
moHnorpadus. U3garenscrso "Uuppa- DJEKTPOHHBIH
WNuxenepus", 2022. —c. 320. ISBN 978-
5-9729-1082-3

6 boiiko E.A. KoTenbHbIe yCTaHOBKH. https://znanium.ru/catalog/document?id=385201




7 Bapoukus E. B., Bunorpanos B. H., https://znanium.ru/catalog/document?id=385203

bapouknH A. KoTenbHbIE YCTaHOBKH. SIEKTPOHHBII pecypc (1aTa oOpareHus
Usnarenscrso "Uudpa-Umkenepus’”, 09.07.2025). — TekcT: 2J1eKTPOHHBII
2021. — c. 440. ISBN 978-5-9729-0691-8

8 | OCcHOBBI IPOEKTUPOBAHUS KOTEJIbHBIX https://e.lanbook.com/book/76962
yCTaHoBOK npeanpusatuii JIITK: DIIEKTPOHHBI Pecype (1aTa oOpareHus

METOJIMYCCKUE YKA3aHHUSI 10 BHIMTOJTHCHUIO 16.01.2025). — TekcT: 2MEKTPOHHBII.
KYpCOBOI'O IPOEKTA 10 AUCUUILUINHE
«OCHOBBI MPOEKTUPOBAHUS KOTEIbHBIX
YCTaHOBOK IpeAnpusATHin» M3narenscTso:
Cankr-IleTepOyprckuii rocyaapCTBEHHBIN
JIECOTEXHUYECKUI YHUBEPCUTET UMEHHU
C.M. Kupoga, 2016. - 44

6. IlepeyeHb COBpEMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS MPHU
OCBOCHHMH JTUCLUUILIUHBI (MOIYJIs).

http://library.miit.ru/ - saekTpoHHO-OMOMMOTEYHAast cucreMa HaydHo-
TexHu4eckoi oudamorexku MUNT.

http://elibrary.ru/ - naygno-3nekTpoHHast OMOIMOTEKA.

ITouckoBble cucteMbl: Yandex, Mail.

7. IlepeueHb  JUIIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHIEMOTO
MpPOrpaMMHOTO OOECIICUYeHHs, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOTO /11 OCBOCHHUSI TUCIUTIIIUHBI (MOTYJIs).

KoMmbroTepbl AOKHBI OBITh 00ECTIEYEHBl CTAaHAAPTHBIMU JIMLIEH3NOHHBIMH
MPOrpaMMHBIMH IPOYKTaMU U 0053aTeJIbHO MPOrpaMMHBIM ITPoIyKToM Microsoft
Office ne ke Microsoft Office 2007

8. OmnmucaHue MaTepuaIbHO-TEXHUYECKOM 0a3bl, HEOOXOIAUMOM IS
OCYIIIECTBJICHUSI 00Pa30BaTEILHOrO Mpoliecca Mo JUCIUILTHHE (MOIYJIIO).

JIist mpoBeieHUsT IEKIIMOHHBIX 3aHATHH HE0OXoauMa CreIHaIu3upPOBaHHASL
JICKIIMOHHAS ayAUTOPHS C MyJbTUMEIA arapaTypoi.

Jlis mpoBeNeHUs TMPAKTUYSCKUX 3aHATHH HEOOXOAMMBI KOMITBIOTEPHI C
paboyuMu MeCTaMu B KOMITBIOTEPHOM KJIacce.

B cocraBe yuebHbix maboparopuii kadenpel «TerosHepreTruka
JKEJIE3HOJOPOKHOTO  TPAHCIOPTa»  HWMEIOTCS  CTEHABI IS MPOBEACHUS
1a00paTOPHBIX pabOT MO OCHOBHBIM pa3jieliaM IUCIUILINHBI.

9. ®opma NpOMEKYTOUYHOM aTTECTALIUM:



KypcoBoli mpoekt Bo 2 cemectpe.
DK3aMEH BO 2 CEMECTPE.

10. OueHouHble MaTEpUAIIBI.

OueHouHble MaTepuabl, IPUMEHSEMbIE MTPU MPOBENCHUH MPOMEKYTOYHOM
aTTeCcTall, pa3padaThIBAIOTCA B COOTBETCTBHM C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

JIOLICHT, JIOLICHT, K.H. Kadeapbl
«TennosHepreTruka TpaHCIOPTA»
HNHcTrTyTa TpPaHCIIOPTHOM TEXHUKH U

CHUCTEM YIIPaBJICHUSA N.B. Aradgonona
CornacoBaHo:
3aBenyromuii kadenpoit TT A.B. IMUTpEeHKO

[Ipeacenarens yueOHO-METOAUYECKON
KOMUCCUHU H.A. Augpusgnona



