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1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

ean (1eaH) OCBOSHMS JUCITATUIMHBI:

[TomyunTs HEOOXOIUMBIE TEOPETUYECKUE W MPAKTHUECKHE 3HAHWS, IO3BOJISIONINE BBIPAOOTAThH
yMEHHE TPOCKTUPOBATh, MCCIAEAOBATh M OCYIIECTBIIATH JKCIUTyaTalldl0 KaK HCTOYHHKOB, TaK M CHCTEM
TEIUIOCHAOKEHUST TIPEINPUITHI, 00eCTieunBas MPH 3TOM HAJCKHOCTh U IKOHOMHUYHOCTh Pa0OTHI CHUCTEM,
03HAKOMHTHh OYAYyIIUX CIHEIMUATUCTOB C METOJaMH pacuéra MOTpeOJieHHus Temia IMOTPeOUTensIMHu, C
(U3MYECKMMH OCHOBAaMH TEIUIOBBIX M THUIPABIMYECKUX TIPOIECCOB B CHUCTEMaX TEIJIOCHAOKCHHUS,
aHaJIM3a CUCTEM TEIUIOCHAOKEHHUS, CXeM KOTEJIbHBIX W TOBBIMICHUS YPPEKTUBHOCTH WX PabOTHI.

3amaun:
321[[3'-11/1 HU3Yy4YCHUA NUCHUIIIIMHBI COCTOAT B BLI60pe YMCHI/Iﬁ 1 HAaBBIKOB, ITO3BOJIAIOIINX 000CHOBAHHO BI)I6paTBZ

- METOABI OIpPEeAeNeHHs TOTPEOHOCTH NPEANPUATHH B TEIIOTE;
- METOJBl pacueTa MoTeps;
- TNpPUHOMNB TIOCTPOCHHS H PEryJIHpPOBAaHUS CUCTEM TEIJIOCHAOXKEHHs U TPAHCIOPTa TEIIOHOCHTE-
s;
- CXEMBl, COCTaB 000PYJIOBaHUS M PEXKUM PaOOTHl COBPEMEHHBIX H
MEePCTIEKTUBHBIX NapOreHEPUPYIOLINX CTAaHIIMHA TPOMBIIIEHHBIX MPEANPUATHI;
- cnoco0bI 3¢ (PEeKTUBHOTO UCTIONB30BAHUS BTOPUYHBIX SHEPTETHIECKHIX
PECYPCOB IPOMBIIIICHHBIX MPEAIPUATHI U BBIPAaOOTKU Napa U ropsiueil BOAbI,
- TEXHMYECKHE pacyeThl TEIUIOIHEPTeTHUECKOro 000pyIOBaHMUs, UCIIONB3YS COBPEMECHHBIC MaTEMAaTH-
YecKHe METO/bl MOCIIMPOBAaHMS U MAaKeThl MPUKIAIHBIX porpamm s [I9BM;
METOJIbl pacyeTra 3arpaTrT TOIUIMBHO-DHEPIETUYECKUX U MaTEPUANIBHBIX PECYPCOB B HCTOYHHUKAX
MIPOU3BOJCTBA TEILIA.

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucnunnuna oTHOcUTes K 6a30Boii yactu 6soka [l «{ucuurinabl (MOIYIIH )>»

[IpepexBusuthl mucuuriuianbl: b1./[.5.20 I'uopoeazoounamuka, bB1.JI.b.21 Teopemuueckue ocrogvl
menaomexuuku, b1./].5.22 Ocnoswvt mpancpopmayuu meniomol, 52.11.5.Y.1 O3nakomumenvras npaxmuxa

[TocTpexBuzutsl aucuuiuiunbl: b1./].5.23 Haoesxcnocms cucmem snepeoobecneyenus npeonpusimuti,
b1.J[.B.9 ManoomxooHnvie mexuono2uu 6 snepeemuxe

3 TpeOoBaHus K pe3yabTaTaM 00y4eHHs MO JUCHUIINHE

[Tponecc u3yueHust AMCUUILIMHBI HAlpaBJieH Ha (pOpMHUpPOBaHHE CIEAYIOUINX PE3YIbTATOB 00YUEHHUSI

[Inanupyemble pe3ynbTaThl
oOyueHus 0 TUCIUILINHE,

Kon n HammeHoBaHue Kon n HauMeHoBaHMEe HHOUKATOpa
o XapaKTEePU3YIOLIUE ITAIbI
bopMHUPYEMBIX KOMITETCHITHI OCTHIKEHUS KOMIIETEHIINHU
(dbopMupoBaHUS
KOMIIETEHIIU A
OIIK-4 Cnocoben OIIK-4-B-1 JleMmoHCTpUpYyeT MOHUMaHUE 3HaTh:
JEMOHCTPUPOBATH MPUMEHEHNE | OCHOBHBIX 3aKOHOB JIBHXKEHHMS )KMJIKOCTEH U
OCHOBHBIC 3aKOHBI ABUXCHUS
OCHOBHBIX CIIOCOOOB ra3oB

JKUJIKOCTH M ra3a, TerIopu3u-
YeCKHe CBOMCTBA PabO4MX Tell
IIpH pacueTax TeMIOTEXHUYE-
CKHX YCTaHOBOK M CHCTEM,
OCHOBHBIE 3aKOHBI TEPMO/IN-
HaMUKH{ ¥ TEPMOJUHAMHYE-
CKHMX COOTHOIIIEHUH; (par-
MEHTapHbIE 3HAHUS IS TIPO-
BEJICHUSI pacyeToB I10 TUIIO-
BBIM METOAMKAM, IO METOIH-

nony4yenus, npeodpazoBanus, |OIIK-4-B-2 [Ipumensier 3HaHUS OCHOB
TPAHCIIOPTA U UCIIOJB30BAaHUS | TUAPOra30AMHAMUKH ISl pACUETOB

TEIUIOTHI B TEIUIOTEXHUUYECKUX | TEIJIOTEXHUYECKUX YCTAaHOBOK U CXEM
YCTAHOBKAaxX U CHUCTEMAaxX OIIK-4-B-3 Hcnonb3yet 3HaHUE
TEIIO(PU3NIECKUX CBOMCTB paboUynX Tel Npu
pacyerax TEIJIOTEXHUYECKUX YCTAHOBOK U
cucreM

OIIK-4-B-4 JleMmoHCTpUpYyeT MOHUMaHUE
OCHOBHBIX 3aKOHOB TEPMOJIMHAMUKH U
TEPMOJUHAMUYECKUX COOTHOIICHUM




Kon n HaumeHoBanue
bopMUPYEMBIX KOMIETCHIIHIA

Kon n HaumeHnoBaHre HHIUKATOpa
MOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemble pe3yabTaThl

o0y4eHUs 10 TUCITUTLINHE,

XapaKTEPU3YIOIINE ITAITBI
¢dbopmupoBaHus
KOMIIETEHIIN I

OIIK-4-B-5 IlpumMeHsieT 3HaHUSI OCHOB
TEPMOJMHAMUKY JIJIsl PACYETOB
TEPMOJMHAMHYECKUX MPOLIECCOB, LIUKJIOB U
UX TOKa3arenen

OIIK-4-B-6 JleMoHCTpUpYyET NOHUMaHUE
OCHOBHBIX 3aKOHOB U CIIOCOOOB IepeHoca
TEIUIOThI ¥ MacChl

OIIK-4-B-7 ITpumeHsieT 3HaHUSI OCHOB
TEIIOMAacCOOOMEHa B TEIUIOTEXHUUECKUX
YCTaHOBKax

KaM TIPOCKTUPOBAHUS TEXHO-
JIOTUYECKOTO 00OPYIOBAHHUS C
WCTIONb30BaHUEM CTaHIAPT-
HBIX CPEJCTB aBTOMAaTH3ALIUH
MPOEKTHPOBAHUS B COOTBET-
CTBHH C TEXHUYECKUM 3a]IaHH-
eM; HOpMaTHUBHYIO 0azy, uc-
MOJIB3yEMYIO TIPH MPOCKTUPO-
BaHWU CHCTEM TETJIOCHAOKe-
HUSI IPEIPUSITHI; METOTBI
peryarpoBaHus OTITyCKa Tel-
JIOTBI B CHCTEMaX LIEHTpaIU-
30BaHHOTO U JICUECHTPAIH30-
BaHHOT'O TEIJIOCHAOKCHUS;
METOJbI THIPABIUYECKOTO,
TEIUIOBOTO ¥ KOHCTPYKTOPCKO-
MPOYHOCTHOTO pacyéra 000-
PYJOBaHUS CUCTEM TEILIO-
CHA0KEHHS; METO/IbI TIOBBI-
meHus 3G HEeKTUBHOCTH CH-
CTEM TeIIOCHAOXKEHMYSI U Pe-
KHMOB MX JKCIUTyaTallin

YMmeTh:

MPUMEHSITh OCHOBBI TEPMOIH-
HAMHKH JJIs1 pacCUeTOB TEPMO-
JUHAMHUYECKUX TPOIIECCOB,
IUKJIOB M UX ITOKa3aTeseH,
OCHOBBI TH/IPOTra30ANHAMHUKH
IUIS PacuYeTOB TEIJIOTEXHUYE-
CKHX YCTaHOBKOB M CHCTEM,
OCHOBBI TEIIOMaccOOOMEHa B
TEIUIOTEXHUYECKUX YCTAHOB-
Kax, 000CHOBBIBATh BHIOOP
ONTUMATBHBIX TEXHHYECKHX
peUIeHu IO TUITY, COCTaBy
000pyIOBaHUS U pEKUMaAM
9KCIUTyaTallui HCTOYHHUKA
TEIUIOCHAOXKEHHUS 1JIs1 TPOEK-
TUPYEMOM CUCTEMBI TEILIO-
cHa0XeHusT; 000CHOBLIBATE
BBIOOP OCHOBHBIX TEXHHYE-
CKHMX PELICHHU 110 CTPYKTYpE,
BUJIY MPOKIIAJIKH, THAMETPaM
TpyOOIIPOBOIOB M XapaKTepH-
CTHKaM TETION30JIIIHOHHOM
KOHCTPYKIMH TETJIOBBIX Ce-
Tell, KOMIIEHCALUU TeMIepa-
TYPHBIX yJUIMHEHUH, TULIAM U
MeCTaM YCTaHOBKH OTIOD;
00OCHOBBIBAaThH BBEIOOP ONTH-




Kon n HaumeHoBanue
bopMUPYEMBIX KOMIETCHIIHIA

Kon n HaumeHnoBaHre HHIUKATOpa
MOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemble pe3yabTaThl

o0y4eHUs 10 TUCITUTLINHE,

XapaKTEPU3YIOIINE ITAITBI
¢dbopmupoBaHus
KOMIIETEHIIN I

MaJIbHOTO KOJMYECTBA MHIH-
BU/TyaJIbHBIX, IEHTPATIBHBIX U
IPYIIOBBIX TEILUIOBBIX ITyHK-
toB (UTIL, LUTII u I'TII)
cocraBa UX 000pyJOBaHUs B
3aBUCHUMOCTH OT THIIA CUCTE-
MBI U pajinyca TeTIoCHa0Xe-
HUST; 000CHOBBIBATEH BEIOOD
METOo/1a PEeryJIMPOBaHHS OT-
IyCKa TETJIOTHI U YPOBHS aB-
TOMAaTH3alUU CHCTEMBI TETUIO-
cHa0keHus; 000CHOBBIBATD
BBIOOP ONTUMAIILHBIX YCIIOBUI
9KCIUTyaTalluy TeTUIONOTpe0-
JSTFOLIMX CHCTEM TPEIIPHUSTHS
IPU UX TOAKIIIOYEHHH K TeTl-
JIOBBIM CETSM IPOSKTHPYEMOI
CHCTEMBI TeTUIOCHA0KEHHS;
IMPOCKTHUPOBATH TEXHOJIOTNYC-
ckoe 000pyZ0BaHKE C UCIONb-
30BaHUEM CTaHAAPTHBIX
CPEeICTB aBTOMATU3AIUH MIPO-
eKTHPOBAHUS B COOTBETCTBUU
C TeXHHYECKUM 3aJJaHUEeM

Baajaers:

crienuaabHOM
TEPMHUHOJIOTHEN U
YCIIOBHBIMU 0003HAYECHUSMU
Ha TEIJIOBBIX CXeMax
HMCTOYHUKOB
TEIUIOCHA0KEH U, TETIOBbIX
ceTen u
TEIUIONOTPEOISIOLINX
CHUCTEM; CyMMOU 3HAHUH 1O
HOpPMAaTUBHOH 0aze
MPOEKTUPOBAHUS CUCTEM
TETUIOCHAOKEHUS U
YCIIOBUSIM TIPUMEHEHUS
HOPMAaTUBHBIX TPEOOBAHUI;
OCHOBHBIMH CXEMHBIMHU
pEILIeHUsIMHU, COCTAaBOM U
TEXHUYECKUMU
XapaKkTepUCTUKAMHU
OCHOBHOTO U
BCIIOMOTaTEIILHOTO
000pyTIOBaHMS CHCTEM
TEIUIOCHAOKEHUS;
HOPMAaTUBHBIMH METOJITAMHU
TEIUIOBOTO,
THJIPaBIUYECKOTO,
KOHCTPYKTHUBHO-




Kon n HaumeHoBanue

bopMUPYEMBIX KOMIETCHIIHIA

Kon n HaumeHnoBaHre HHIUKATOpa
MOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemble pe3yabTaThl

o0y4eHUs 10 TUCITUTLINHE,

XapaKTEPU3YIOIINE ITAITBI
¢dbopmupoBaHus
KOMIIETCHIINI

MPOYHOCTHOTO pacyéTa, a
TaK¥Ke€ PEryJIUPOBaHUS
OTITyCKa TEIIOTHI IPU
000CHOBAaHUY MTPUHUMAEMBIX
TEXHUYECKUX PELIEHUI Ha
BCEX JTarnax
MPOEKTUPOBAHUS CUCTEMBI
TeII0CHA0KeHUS (MCTOYHUK
TEIIOCHA0KEH U, TETIIIOBbIE
CETH U HACOCHBIE
nonctanuuu, UTII, ITTI,
I'TTI, TerumonoTpebsromme
CUCTEMBI) C

UCIOJIb30BaHUEM
CTaHJIAPTHBIX CPE/ICTB
aBTOMaTHU3aluU
IIPOEKTUPOBAHMSI.

OIIK-5 CnocoOen yuntsiBath | OIIK-5-B-2 Ilpumensier 3HaHue 1o 3HaTh:

CBOMCTBAa KOHCTPYKLIMOHHBIX | KOHCTPYKLMOHHBIM MaTepuaiaM B pacueTax |CBOMCTBa

MaTepHaloB B CHCTEM 3HeproodecnedeHus Npu U3MEHEHUH | KOHCTPYKLIMOHHBIX

TEIUIOTEXHUUYECKUX PacyeTax C |TEIJIOBBIX Harpy30K MaTEepUajoB; TUIIOBbIE

YYETOM IMHAMUYECKUX U METOAUKH

TEIUIOBBIX HAarpy30K TEIIOTEXHUYECKUX

pacyeToB C y4ETOM
JUHAMHYECKUX U TEIIOBBIX
Harpy3oK, CTaHJapTHBIE
CPEICTBA U CUCTEMBI
aBTOMaTHU3AlMU PU
IIPOEKTUPOBAHUU
TEXHOJIOTUYECKUX
SHEProCUCTEM
NpEANPUATHI

Ymerhb:

BBITIOJIHSATh
TEIIOTeXHUYECKHE
pacueTsl 3/1aHuH,
COOPYKEHHUUN U
TpyOOIPOBOJIOB, TPOBOJHUTH
TUIpaBIMYECKUE U
TEIJIOBBIE PACUYEThI
MPUMEHHUTEIBHO K
TEIIOTEXHUUECKOMY
000PYIOBAaHUIO U CHUCTEMaM
TpaHcropTa
SHEPrOHOCUTENEH T10
THUIIOBBIM METOJIUKAM C
HCIOJIb30BaHUEM
HOPMAaTUBHOMN
JOKYMEHTAIH U
COBPEMEHHBIX METOIOB
MMOMCKA U 00pabOTKH




Kon n HaumeHoBanue
bopMUPYEMBIX KOMIETCHIIHIA

Kon n HaumeHnoBaHre HHIUKATOpa
MOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemble pe3yabTaThl

o0y4eHUs 10 TUCITUTLINHE,

XapaKTEPU3YIOIINE ITAITBI
¢dbopmupoBaHus
KOMIIETCHIINI

uHpOpMaLINH, C YYETOM
JTUHAMHAYECKHUX U TEIJIOBBIX
Harpy3ok

Baajnerb:

3HAHUSIMH CBOMCTB
KOHCTPYKIIMOHHBIX
MaTepuaioB; HAaBbIKAMU U
METOIaMH
TEIJIOTEXHUYCCKUX
pacyeToB C y4ETOM
JTUHAMHYCCKUX U TEILIOBBIX
Harpy3ok, paboThl ¢
HOPMAaTHUBHBIMHU U
[IPaBOBBIMU JTOKYMEHTAMH
B 00jacTu
TEIUIOPHEPTeTUKHU U
TEIJIOTEXHHUKH.

4 CTpyKTYpa U coliepKaHue TUCUUILINHBI

4.1 CTpykTypa AUCHUILJIMHBI

OO0miast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 7 3a4E€THBIX eIMHMUIL (252 akaJIeMUUECKUX daca).

TpynoemMkocTs,
Bun paGotst aKaJIeMUYECKHUX YacoB
6 cemecTp 7 cemecTp BCETO

O0masi Tpy10éMKOCTh 144 108 252
KonTakTHas pabdora: 33 51,25 84,25
Jlexmum (J1) 16 18 34
[Tpaktuueckue 3ansatus (I113) 14 16 30
Jlaboparopusie pabots (JIP) 16 16
Koncynpranuu 1 1 2
NuauBuayanbHast paboTa 1 MHHOBAlMOHHBIE (POPMBI yUEOHBIX 1,5 1,5
3aHATHI

[TpomesxyTounas arrecranus (3a4eT, SK3aMeH) 0,5 0,25 0,75
CamocrosiTesibHas padora: 111 56,75 167,75
- gbinonneHue Kypcogozo npoexkma (KIl); +

- CAMON0020mosKa (Npopabomka u no8MopeHue 1eKYUOHHO20
mamepuana u Mmamepuana y4eOHUKos8 u y4eoHvlx nocoout;

- N0020MOBKA K 1a00PAMOPHBIM 3AHAMUIM,

- N0020MO6KA K NPAKMUYECKUM 3AHAMUAM;

- 10020MOBKA K pYOE’CHOMY KOHMPOTIO U M.N.)

- Uzyuenue pazoenos Kypca 6 cucmeme 3J1eKmpoHHO20

00yueHust;

Bua uTOroBOro KOHTpoO.IA (3a4eT, IK3aMeH, IK3aMeH IK3aMeH

AU pepeHpPOBAHHBIN 3a4eT)




Paznensl nUCIUIIIMHBL, U3y4aeMble B 6 cemecTpe

KonunuectBo yacos

ayJuTopHast
No paznena HaumenoBanue pa3zienoB BHEAy/I.
BCETO pabota
pabora
J | I3 | JIP
1 Beenenue 8 2 6
2 CucreMbl TEIIOCHA0KEHUS TIPEAIPUATHIA. 28 2 4 22
3 Ce3oHHas U KPYIJIOroJI0Basi Harpyska 34 4 8 22
TeIIonoTpeOuTene
4 Pacuet rogoBoro TermionoTpedieHus 1 pacxoia 22 2 2 18
TOTLJINBA
5 IM'unpaBIryecKuil ¥ TEIIOBOM pacyeT TEIUIOBBIX ceTei 18 2 16
6 Pacuet Ha IPOYHOCTH TPYOOTIPOBOIOB TEIIOBEIX CETEH 12 2 10
7 PacueT ruapaBIM4ecKkoro pekxuma BOASHBIX TETIOBBIX 22 2 20
ceren
HUroro: 144 16 | 14 114
Paznienbl qucuUILIMHEbBL, U3ydaeMble B 7 CEMECTpE
KommuecTBo yacos
ayJIuTopHast
Ne paznena HaumeHoBaHue pa3zienon BHEAY/I.
BCETO pabota
paborta
J | 13 | JIP
8 OO6opynoBaHHE U PEXHUM SKCIUTyaTallMK TEIUIOBBIX 24 4 4 14
MOACTaHUMN MPOMBIIICHHBIX NPEINPUSITHH.
9 [TapoBsle, BotorpeiiHble U TApOBOIOTPEHHBIE 20 4 2 4 10
KOTEJIbHBIC
HPOMBIIUICHHBIX TPEINPUSTHN
10 ITpomprienHsie TemtoanekTpouenTpany (TOL) 20 4 4 2 10
11 PexuMBbI peryimpoBaHusi OTITyCKa TEIJIOTH B CHCTEMax 20 2 2 6 10
LEHTPAJIM30BAHHOTO TETUIOCHAOKEHUS
12 TomnuBomnonaya u 30JI0ILIAKOYAAICHUE 6 2 4
13 Bonomnoaroroeka 6 2 4
14 Hcnonb30BaHne BTOPUYHBIX SHEPTETHIECKUX 12 2 4 6
pecypcos (BOP)
MPOMBIIUIEHHBIX MPEANPHUITHI B CUCTEMax
EHTPATM30BaHHOTO
TEIJIOCHA0KEHHUSI.
HUroro: 108 18 | 16 | 16 58




KonmnuecTBo yacos
ayuTOpHAst
Ne paznena HaumeHnoBanue pasnenos BHEAY/I.
BCETO pabota
pabota
J | 13 | JIP
Bcero: 252 34 | 30 | 16 172

4.2 Coaep:xaHue pa3aejoB JHCHHUILINHBI

Paszgen 1. Beenenune

[Mpeamer u coaepkanue Kypca. HasHauenwe u 001acTh MPUMEHEHHS MCTOYHHKOB M CHUCTEM TEILIOCHAOKCHHMS
npeanpuatuil. CoBpeMEHHOE COCTOSHIE M TEPCIeKTUBBI Pa3BUTHSA TEIUIO3HEpreTHKH B Poccun u 3a pyOesxkom. 3amaum
COBEPIIICHCTBOBAHMS CHCTEM TEIUIOCHA0KEHHSI.

Paznen 2. Cuctembl TenJioCHA0KeHUS MPeINPUATHIA

[TapoBbie cHCTEMBI TEIUIOCHAOKEHHS, UX CXEMBI, COCTaB 00OpYyIOBaHUS, PEXKHUMBI PaOOTHI, METOIBI
06CCHC‘ICHI/I$1 HaJCKHOCTU HapOCHa6)KCHI/I$1. BOILS[HI)IG CUCTCEMBbI TGHJ’IOCH36)KGHI/IH MMPOMBIIJICHHBIX
npeanpusiTuii. JByXTpyOHBIE 3aKpBITBIE M OTKPBITHIE BOJISHBIE CHCTEMBL: HUX CXEMbI, OOJACTH NPUMEHEHHS.
MHoroTpyOHBIE BOISHBIE CHUCTEMBbI NPOMBIIUICHHBIX NpeInpusATH BonasiHble cUCTEMBl C OAHOTPYOHOH
TPAH3UTHON W IBYXTPYOHOU pacmpenenuTenbHON ceThio. OCOOCHHOCTH TPHUCOENWHEHHUS TMPOMBITILICHHBIX
nmoTpeduTeneil K TerIoBod ceTH. TeXHHKO-PKOHOMHYECKOE COTOCTaBICHHE CHCTEM TeIDIOCHAOXKEHUs. CXeMBbI
MMPpUCOCANHECHUA MCCTHBIX CUCTEM TCHJIOCH36)KCHI/I$I K TEIJIOBOM CETH.

Paszpnen 3. Ce30HHas U KPYIJIOroA0Basi HArPy3Ka TelionoTpeduTeei

Kiaccuguxarust TernoBbix Harpy3oKk. Ce30HHbIE U KPYIJIOrol0BbIE Harpy3ku. Meroanka pacuera nHoTephb TeIuIo-
ThI 37aHUAMH. TeIJIOBBIE HArPY3KH NpenpHusITHA. TexHomornieckoe notpedneHne napa u ropsiuei Boasl. I 'opsuee Bomo-
cHabXeHHe; ero Ha3HaueHue, TpeOyemble mapameTphl. OTOIUICHHE NMPOMBILUICHHBIX 31aHUN. OnpeniesieHue pacueTHOro
pacxoza TemoTsl Ha otoruieHue. ['paduku Termonorpednenus. Bentnsaiusa. O0nacti npuMeHEeHNsT BEHTIISIIUH, METO-
JIbl TIOJITOTOBKK M 00pabOTKH BIaKHOTO Bo3Aayxa. Konauimonuposanue. HazHadenue, obnactu npuMeHeHus. Pesxxumebl
pabOTHI M METOJIBI PETYJIMPOBAHHS MPOMBIIIIEHHBIX CUCTEM KOHIMUIIMOHUPOBAHHUS BO3yxa. TeruoBas 3aBeca.

Paznen 4. Pacuet rogoBoro TeHJIOHOTpeﬁJ'leHI/Iﬂ H pacxoaa TorinBa

FO}:[OBOC TeHJ’IOHOTpC6J'I6HPI€ Ha OTOIVICHUEC W BCHTHUIIALIHIO. FOHOBOﬁ OTITYCK TCIUIOTHI HA IropAvYce BO,I[OCHa6—
KEHUC. FOHOBOﬁ OTITYCK TCIUIOTBI C IPOMBIIIJICHHBIM IIaPpOM. FOHOBOﬁ pacxoa HaTypaJlbHOI'O TOIUIMBA UCTOYHUKOM.

Paszpnen 5. 'mapaBimyeckuii M TeNJ10BOM pacyeT TeNJIOBBIX ceTeil

3agaun THAPABIMYECKOTO pacdeTa. MeToauKa THIPaBINYSCKOT0 pacueTa TPAaH3UTHBIX H  Pa3BETBIICH-
HBIX TIapOINPOBOJOB, BOJSHBIX TEIUIOBBIX CETEHl W KOHIEHCATONPOBOJOB. METONBI U aITOPUTMBI THIPAB-
JUUYECKOT0 pacyeTa ¢ ucnoib3oBanuem DBM. TemnoBoil pacueTr MarucTpaibHOM TEmIoBoM ceTtu. PacueT moi-
HOCTH TEIUIOBBIX MOTEPh TEIUIOMPOBOIOM. PacueT TOMIIMHBI TEIIIOBOM U30SLUU.

Pasnen 6. Pacyer Ha Mpo4YHOCTH TPYOONIPOBOIOB TEIIOBBIX ceTeil
Pacuet HampspKkeHUs pacTsbKeHUs, M3rnda v KpydeHwus. | mapaBIndeckuii yiap B BOASHBIX TETUIOBBIX CETSX.
Paznen 7. PacueT ruipaB/inyecKoro pe;kuMa BOASIHbIX TEIJIOBBIX ceTeil

TI'mapaBnuueckass ycTOWYMBOCTH TEMJIOBOW ceTU. MeToauka pacueTa THAPABIMYECKOTO pexUMa
OTKPBITBIX W 3aKPBITHIX CHCTEM TEINIOCHAOKEHUS. PacueT moTokopacmpeneneHus B CETH, MUTAEMO OT HECKOJBKIX
HWCTOYHUKOB.

Paznen 8. QOOopynoBanMe W PpeKHM IKCIVIYATAUMM TeIUIOBBIX TMOACTAHIMI NPOMBIIIJIEHHBIX
npeanpusTHA.



HasnaueHwue, cxeMbl 1 OCHOBHOE 00OPYIOBAaHUE IICHTPAIBHBIX TEIUIOBBIX IMOJCTAHIIUN M WHANBUAYAITBHBIX
TEIUIOBBIX ITyHKTOB. MeToanka pacdyera W BbIOOpa OCHOBHOTO OOOpYAOBaHWS TEIUIOBBIX MoACTaHIil. CBA3b
TEIUIOBBIX MOACTAHINI C NCTOYHUKAMHU U BBIOOP ONITUMAJILHBIX PEXKIUMOB X COBMECTHOM pabOTHI.

Paznen 9. [IapoBsble, BonorpeiiHbie 1 MApOBOIOTrPeliHbIe KOTeJIbHbIE MPOMBINLIEHHBIX NPeANPUATHI

HpOMBIIHHCHHI)Ie ImapoBbi€ H Bonorpeﬁﬁme KOTCJIBHBIC, HX Ha3HAYCHUC, CXCMBI OCHOBHOC H
BCIIOMOTI'aTCJIbHOC 060py}103aHI/Ie, 001acTh MNpUMCHCHUA, PCIKHUMBL pa6OTI>I, pacuet TCIIOBOM CXCMBI, HOI[60p
OCHOBHOT'O U BCIIOMOT'aTCJIIBHOTO O60py,Z[OBaHI/I5{.

Paznen 10. IlpombinuieHHbIe TemnodaekTpouenTpaam (TILI)

Ha3nauenue, cxeMbl, cocTaB 000py0BaHHus, TapaMeTPhl U 00JaCTH TPUMEHEHHS TAPOTYPOUHHBIX 3JIEKTPO-
crafIuid. D(H(HEKTUBHOCTh KOHJCHCAIITMOHHOTO U TEIUIO(PUKAIMOHHOTO IIUKJIOB. PacueT TEImIoBol CXeMbl, MO~
0Op OCHOBHOTO W BCIIOMOTATEJILHOTO 000pynOBaHUs. MeTOoAbl ONpPENeICHUS 3KOHOMHH TOIUIMBA OT KOMOU-
HHAPOBaHHOH BeIpaOOTKH HA TIII 37E€KTPOIHEPTHH U TEIIOTHL.

Pasnen 11. Pexumbl PperyjJuMpoBaHusi OTIYCKA TeIUIOTBI B CHCTEMAaX LEHTPAJIU30BAHHOIO
TeIIOCHAOKEeHUS

Ha3Hauenue M CTPYKTypa CHCTEMBI PErylUpOBaHUs. BO3MOXKHBIE METOJIbI pETYJIUpPOBaHUA
TEMJIOBOM HATPY3KHU B CHCTEMaX IEHTPAJIN30BaHHOTO TEIJIOCHAOKEHHUS; UX COTOCTABIICHHE.

Paznen 12. TonjauBonogaya u 30JI0IVIAK0OYyTaJICHUE

CKBa)KHHBI IPUPOJHOTO ra3a, JoObIYa, TPAHCIIOPTHUPOBKA W OYMCTKA IPUPOIHOIO rasa, ra30KOMIPECCOpHas IIe-
pexaunBaromas cranuusi, cxema ['PC, I'PIT (I'PY), pazBozaka razonpoBojaa Mo KOTITy, TOIUTMBOMOAa4a KUAKOTO TOTI-
nuBa. OCHOBHbIE CBOMCTBA TBEPAOro TOIIMBa. CxeMa Ma3yTHOro X03sSHCTBa. 30JI0MITIaKOy/ JajeHHe U 30JI00YUCTKA.
3ammTa OKpy>Karomieit Cpebl.

Paznea 13. Bononoaroroska

O0paboTka BOJBI Ui TpUBeNCHHsS e KadecTBa B COOTBETCTBHE C TPEOOBAHUSMH TEXHOJIOTMYCCKUX
norpedureneir. ['wrueHwyeckue TpeOOBaHUSA K KAYeCTBY BOJIBI  IEHTPAJIM30BAHHBIX CHUCTEM IHTHEBOTO
BojocHaOxeHuss. KOHTpob KauecTBa. DTambl BOJAOIIOATOTOBKH.

Pasnen 14. MHcnosib3oBaHHe BTOPMYHBIX JHepreTH4eckux pecypcoB (BIP) mnpoMbinuieHHbIX
NpeANpPUATHIA B CHCTeMaX HEeHTPAJIN30BAHHOI0 TEeII0CHAOKEeHNS

OcHoBHbIE BuAbl BOP NpOMBINUIEHHBIX NMPERNPHATHI: X TEXHHYECKas W KOJIWYECTBEHHAs XapaKTEPUCTHKA.
TexHUKOo-3KOHOMHYECKas! 11eJ1ecO000pa3HOCTh ucnoab30BaHusi BOP nns npousBoacTBa mapa u ropsueid Bo-
Il B TEIJIOYTHIM3AIMOHHBIX YCTaHOBKaX. Buabl, mapameTphl U rpaduku Beixoga BOP, ncnons3yembix ais BeIpa-
OOTKHM mapa U Topsyeii BOJbI B YTHIN3aIMOHHBIX YCTAHOBKAX.

4.3 JIabopaTopHbIe padoThI

Ne JIP Ne HaumenoBanue nabopatopHbix padboT Kosr-Bo
paszzuena 4acoB

1 8 Pacyer TenioBoil MOITHOCTH CUCTEMBI OTOIICHUS 2

2 8 ITocTpoeHne rogoBbIX rpaduKoOB TEIMJIOBOM HArpy3Ku 2

3 9 IToctpoenue mporeccop CKB wa I-d quarpamme 2

4 9 [TocTpoenue npe30MeTpuuecKoro rpapuka JaBleHUs JBYXTPYOHOI 1
TEIUIOBOW CETH 3aKPBITON CHCTEMBI TEMJIOCHA0XKEHUS

4 9 [TocTpoeHnne npe30MeTpUyYecKoro rpaduka AaBjieHus AByXTPyOHOI 1
TEIUIOBOM CETH OTKPBITON CHCTEMBbI TETJIOCHA0KEHHUSI

5 11 PerynupoBanue TengoBoi Harpy3Ku 2

6 11 Pacuert [I-00pa3Horo KomneHcaropa 2

7 11 Pacyer TenioBbIX moTeps TPyOOIPOBOAAMHU MTPH OeCKaHaTbHON 1
IPOKJIaJIKe

7 11 Pacuer Temionoreps TpaH3UTHOTO y4acTKa U30JUPOBAHHOTO 1
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Ne JIP Ne HaumenoBanue 1ab0paTopHbIX paboT Kozr-s0
paszzuena 4acoB
TEIJIONPOBOAA
8 11 Onpenenenne HEAONO1a4M TEMIOBON IHEPTUU 2
HUroro: 16

4.4 llpakTuyeckne 3aHATHA (CEMHUHAPBI)

Ne Komn-Bo
Ne 3ansaTus Tema
paznena 4acoB
1 2 WccnenoBanue paboThl HHIWBUYaTHHOTO TEIJIOBOTO MyHKTA 4
2 3 PacueT BO31ymIHOM 3aBECHI 2
3 3 Pacuer rooBoro oTmycka TerioThI 2
4 3 N3yuenune agunabarudeckoro mpoiiecca 00pabOTKH BO31yXa BOJIOM B 2
KaMepe OPOIICHHS
5 3 N3yuenune napamMeTpoB COCTOSIHUS BIIAYKHOTO BO3TyXa 2
6 4 [locTpoeHne xapakKTEepUCTUK CETH U BEHTUISITOpA 2
7 8 PaccMoTpenue nocTpoeHus TEIIOBBIX CXEM U MPUHIUIA paObOThI 4
TEIIOPHEPTETHUECKUX YCTAHOBOK
8 9 VccnenoBanme CTpyKTYpHl TEIJIOBBIX OTEPh TEIJIOT€HEPaTopa 2
9 10 OrnpezesieHne TeIIOBbIX MOCTYIJICHUH B TIOMEUIEHUE OT JI0IeH 2
10 10 OmnpeneneHne CyMMapHOW MOIITHOCTH TEIIOIHEPTETHICCKON 2
YCTaHOBKH
11 11 lMunpaBnuueckuii pacueT ropu30HTAIBHBIX KOKYXOTPYOHBIX 2
BOJIOBOJISTHBIX TTOJIOTPEBATENIEH TOPSYETO BOAOCHAOKEHHUS
12 14 HccnenoBanue TEMIOTEXHUYECKUX U TUAPABINYECKUX 4
XapaKTEePUCTHUK IJIACTUHYATOTO TEITNIOOOMECHHHKA
Hroro: 30

4.5 KypcoBoii npoexr (6 cemecTp)

CryneHTaMu BBINOJIHAETCS KypCcOBOW MpoeKT Ha TeMy: «lIpoekTupoBaHue CUCTEM TEIIOCHAOXKEHUS
MPOMBIIIICHHBIX U KOMMYHaJIbHO-OBITOBBIX MPEANPUATHIIN.

5 Y4yeOHO-MeTOANYECKOE 00ecnedyeHHue TUCIUIIINHDI
5.1 OcHoBHas auTepaTypa

1. Cokounos E.fl. Tenno¢ukanus u Temiossle cetu: YueOHuk. - M.: U3ngarensctBo MOU, 2006. 472 c.

2. Coxonos, E. 4. DHepreTUYECKUe OCHOBBI TPaHC(OPMAIIMK TEIUIA U MPOLIECCOB oXJaxaeHus [ Tekct] : yueo.
nocobue juis By30B / E. S. Cokonos, B. M. bponsiHckuii.- 2-e u3z., nepepad. - M. : Dueprousaar, 1981. - 320 c. :
ui. - bubnmorp.: ¢. 300-301.

5.2 lonosHuTeIbLHAS JIUTEPATyPa

1. Kamenes [1. H. Bentumsinus [Tekcr]: yueOnuk s By3os / [1. H. Kamenes, E. U. Teptuunuk. - M. : Accot. ctpo-
UT. By30B, 2008. - 624 c.: ui. - bubawuorp.: c. 608-610. - ISBN 978-5-93093-436-6.

2.I'opsiues, C. B. HcTouHMKY ¥ CUCTEMBI TEIUIOCHA0KEHHSI PEANPHUITUH [ DIEKTPOHHBIN pecypc] : AIeKTPOHHBIN
yueOHbIN Kypc B cuctemMe Moodle / C. B. I'opsaeB; OpeHOypr. TOC. YH-T. - DIEKTPOH. TeKCTOBbIC AaH. (1 daitm: 21.7
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MO). - Openbypr : OI'Y, 2022. - 5 c. - 3ar1. ¢ TUT. 9KpaHa. - Apxusarop 7-Zip. - Pexxum nocrymna:
https://ufer.osu.ru/index.php?option=com_uferdbsearch&view=uferdbsearch&action=details&ufer id=3342

3. [IpoekTpoBaHUE CHCTEM TEIUIOCHAOXKEHUSI TPOMBINUICHHBIX 1 KOMMYHAIIbHO-OBITOBBIX Mpennpustuii [ Tekcr] :
METOJMYECCKHE YKa3aHUs [0 KYPCOBOMY MPOSKTUPOBAHUIO TI0 TUCIHIUIHHE: "VICTOYHHKH U CHCTEMBI TeTIOCHA0XKe-
uus" / C. B. I'opsues [u ap.]; M-Bo oOpa3oBanus u Hayku Poc. @enepanmn, ['oc. 00pa3oBar. yupexaeHue BBICII.
mpod. obpazoBanus "OperOypr. roc. yH-T", Kad. Termmosnepreruku. - OpenoOypr : [b. u.], 2011. - 63 c. : Tabmn. - bub-
JIMOrp.: C. 44. - Ilpui.: c. 45-60. Uznanue Ha ap. HocuTene [ NEKTPOHHBIN pecypc]

5.3 Ilepuoauyeckue H3TaHUA

1. U3Bectus PAH. Duepreruka: xypHai. - M.: Akanemusaaruentp "Hayka" PAH, 2024.

2. MexIyHapoaHBIdA HAy4YHBIHA JKypHan "ANbTepHAaTHBHAS DHEPreTMKa M JKOJOTHs': KypHal. - Mocksa:
ArentctBo "Pocneuars", 2024.

3.TemnosHepreTuka: xypHal. - M.: Areatctso "Pocnevarts"”, 2024.

4. DHeprocbepexenue: xxypHail. - M.: ArentctBo "Pocnieuats", 2024.

5.4 UntepHeT-pecypcesbl

http://Www.trie.ru—smnekTpoHHast SHIMKIIONCIUS SHEPTETHKH;

www.wikipedia.org- cBo6o1Has SHIMKIONE NS,

https://www.coursera.org/- «Courseray;

https://openedu.ru/- «OTkpbITOC 0Opa3oBaHKE;

https://universarium.org/- «YHuBepcapuym»;

https://www.edx.org/- «EdX»;

https://www.lektorium.tv/- «Jlektopuymy»,

https://openedu.ru/course/ - «OtkpbiToe obOpa3zoBanue», Karamor kypcoB, MOOK: «Cucremsl aBTo-
MaTU3UPOBAHHOTO IIPOCKTUPOBAHUA aJANTUBHBIX TeXHOHOFHﬁ»;

9. https://www.coursera.org/learn/python- «Coursera», MOOK: «Programming for Everybody (Getting Started

with Python)»;

10.https://universarium.org/catalog- «Yuusepcapuym», Kypcsr, MOOK: «O611#e BOpocs GHUITOCOPUH HAYKH,;

11. https://www.lektorium.tv/mooc- «JIektopuym», MOOK: «/IrckpeTHass MaTeMaTHKa

NGO E

5.5 IIporpamMHoe ofecnevyeHue, NpogecCUOHANbLHbIE 0a3bl JAHHBIX U MH(OPMAIIUOHHbIE CIPABOYHbIE
CHCTEeMbI COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHii

- Open Office

- ABTOMaTH3UPOBaHHAsA UHTEPAKTHBHAs cucteMa cereBoro rectuposanust - AUCCT (3apeructpupoBaHa B
POCIIATEHT, CBuzeTenscTBO 0 roCyAapCTBEHHON peructpanuy mporpammsl At O9BM Ne2011610456, mpaso-
obmagarens — OpeHOypreKuil rocyIapCTBEHHBIM YHUBEPCHUTET), PEKUM TOCTYyIa - hitp://aist.osu.ru.

- http://edu.garant.ru/garant/study/ - Uatepuer-sepcust ' APAHT-O0pa3osanue, Cucrema TAPAHT nnist crynen-
TOB, ACIIUPAHTOB U MpeEMoiaBaTemnci

- CipaBOYHUK 2JIEKTPUKA U SHepreTuka. — Pexxum mocryna: http://www.elecab.ru/dvig.shtml

- SCOPUS [Dnextponnslii pecypc]: pedepaTuBHas 6a3za naHHbIX / kommanus Elsevier. —

Pexxum noctyma: https://www.scopus.com/, B stokasnbroi cet OT'Y.

- McTOYHUKY U CHCTEMBI TEIUIOCHA0KEHUS IPEANPUATHI [ DJIEKTPOHHBINA pecypc] : AIeKTPOHHBIHN KypcC
B cucteme Moodle / C.B. T'opsiues, Open6. roc. yH-T. — DnektpoH. nqan. — Opendypr : OI'Y, [2022].—
Pexxum noctyna: OnekrpoHnsie kKypesl OI'Y B cucreme o0yyenuns moodle. —
https://moodle.osu.ru/course/view.php?id=10478
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http://www.wikipedia.org/
https://www.coursera.org/
https://openedu.ru/
https://universarium.org/
https://www.edx.org/
https://www.lektorium.tv/
https://openedu.ru/course/
https://www.coursera.org/learn/python
https://universarium.org/catalog
https://www.lektorium.tv/mooc
http://aist.osu.ru/
http://edu.garant.ru/garant/study/
http://www.elecab.ru/dvig.shtml
https://www.scopus.com/

6 MaTepuajnbHO-TeXHHYeCKOe o0ecnedeHre TUCHUILIMHBI

Y4eOHbIe ayIUTOPUU [JIsl POBEICHUS 3aHATHI JIEKIIMOHHOTO THIIA, CEMHUHAPCKOTO THIA, I MPOBEICHUS
TPYMIOBBIX M HHAUBUAYAIBHBIX KOHCYIBTAIINH, TEKYIIET0 KOHTPOJIS U IPOMEXYTOUYHOH aTTeCTallNH.

AyIUTOpUU OCHAICHBI KOMIUICKTAMHM YYEHHYECKOH MeOelld, TEXHUYECKUMH CPEICTBAMH OOYYeHUs,
CITy>KaIlTUMH LTS TIPEeICTaBIeHUs yaeOHOM nH(popMaIui OOBIION ayqHTOPHH.

Jlns  mpoBefieHUsT 1aOOPATOPHBIX — 3aHATHHA HCTONB3yeTes  Jabopatopus Kadeapbl dJIEKTpO- U
TEIJIODHEPTETUKH, OCHAIICHHASI MYJIbTHMEAUIHHBIM 00OPYJIOBAHHEM C HATISIIHBIMH TTOCOOMSMH, TMHAMUYCCKHMH
WwuToCcTpanusaMu. il BBIMOJHEHHsT Ja0OpaTOPHBIX pabOT MpeaHa3HAYCHBI TEXHOJOTMYECKHE CXEMbI TEIUIOBBIX
CTaHIUH, CTeH bl «TerIoBas MaliHay, CTEH/IBI ¢ 00pa3liaMu TEPMOMETPOB, MAHOMETPOB U OAPOMETPOB, PACX0I0MED
«JIuenp 7», pacxomomep «Portaflow 220», termosuzopsl «®nupy, « TepMOBHION.

[TomemeHue Al CaMOCTOSITEIBHON Pa0OTHl 00YYaIONIMXCS OCHAIIEHBI KOMITBIOTEPHON TEXHUKOM,
MOAKIIOUEeHHON K cetu "MHTepHeT", W oOecrnedeHHeM J0CTyla B JJICKTPOHHYH HWH(OPMAIMOHHO-
obpazoBarenbHyt0 cpeny OI'Y.
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