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Habopa 2019)

dopma 0byyeHns oYHasi, 3aouHasi



1. OpraH1M3auMoOHHO-MeToAMYECKUN pa3aen
1.1 Llenb 1 3agauv gucumnnuHbl (Mogyns)
Llenb n3yyeHnst oUCUMMIIMHBI:

M3noxeHrne 0CHOB LIEHTPariM3oBaHHOIO TENOCHAGKEHNUS NPUMEHWUTENBHO K YCMOBUSIM
3abankanbCckoro kpas.

3agauv U3yvyeHuss QUCLUNIVHLI

I/I3yquV|e 3fIEMEHTOB CMCTEM LIEHTPalIN30BaHHOIo TEennocHabXeHnst 1 MeToauK ux pacyeTa
NPUMEHUTESTIbHO K YCI10BUAM 3abankanbcKoro Kpas.

1.2. MecTo gucumnnuHbl (Mmogyns) B cTpykrype Ol

61.B.AB.02.1. «LeHTpanu3oBaHHoe TennocHabxeHne ropodoB 3abarikanbCKoro kpasi» ABMASETCS
crneumanbHOW  OUCLMIIIMHOW, OTHOCUTCA K gucuunivHam no Bbibopy. Kypc npegnonaraet,yTo
CTYAEHTbl MONyYuMnu npeaBapuTeNbHO HEOOXOAMMYIKD TEOPETMYECKYIO M MPaKTUYECKYI MOArOTOBKY
Npy M3Yy4YEHWM OCHOBHbLIX TEMFIO3HEPreTUYECKMX AUCUUMIMH: « TexHn4eckas TepMOAMHaMMKay,
«TennomaccoobmeH», «'mgporazognHamMmmkay.

1.3. O6bem gucumnnuHbl (MOAYNs) C yKkazaHUeM TPYAOEMKOCTU BCeX BUAOB y4eOHOM
paboTbl

O6Lwas TpyaoeMKocTb AUCuUmMnimHbl (Mogyns) coctaenseT 4 3a4eTHbix(ble) eanHnL(bl), 144 yacos.

Ou4Hasa dopma

PacnpegeneHue no cemectpam

Buabl 3aHATUIA 1 Bcero yacos
cemecTp

O6wasn TpynoemMKocTb 144
AyouTopHble 3aHATUSA, B T.u. 32 32
nekumoHHsble (JTK) 16 16
npakTnyeckue 16 16
(cemunapckume) (M3, C3)

na6opatopHsble (J1P) 0 0
CamocTosaTenbHas paboTta 112 112

crygeHtos (CPC)

dopma NpoMeXxyToUHOM
aTTecTauum B cemecTpe

3avert 0

Kypcoeasi paboTta
(kypcoson npoekT) (KP, KIT)

3aoyHas dopma

PacnpegeneHne no cemectpam
Buabl 3aHaTUI 1 Bcero yacos
cemecTp
Obwwasn TpygoemMKocTb 144
AyauTOpHbIE 3aHATUSA, B T.4. 14 14




nekumoHHole (J1K) 6 °
npakTuJeckue 8 8
(cemunapckue) (M3, C3)

nabopatopHele (J1P) 0 0
CamocTosTenbHas paboTa 130 130
ctyneHToB (CPC)

dopma NPOMEKYTOUHOI 3ayeT 0
aTTecTauumn B ceMecTpe

Kypcosas pabota

(kypcooit npoekT) (KP, KIM)

2. MepeyeHb NnaHMpPyeMbIX pe3ynbTaToB 06yyeHns No QUCLMNANHe, COOTHECEHHbIX C
nnaHupyeMbIMu pesynbTaTaMyu OCBOeHUsi o6pasoBaTernibHOM NporpaMMbil

MnaHnpyeMble pe3ynbTaTbl OCBOeHMs 06pa3oBaTenbHON
nporpammbl

MnaHvpyemMble pesynbTaThbl
06y4YeHuMsl No gucumnnHe

Kog v HanmeHoBaHne
KoMneTeHumnn

VlH,D,MKaTOpr OOCTMXEeHUA

KomneTeHuun, popMmpyemelie B

pamMKax oucuunnIiinHbl

[ecKkpunTopbl: 3HaHWS, yMeHNs,
HaBbIKM U (MNK) ONbIT 4EATENBHOCTY

MK-4. CnocobeH k
opraHusaLmm
TEXHOJI0rM4YEeCKoro
COMpPOBOXAEHMS
NnaHNPOBaHNS 1
ONTMMM3aLMM NOTOKOB U
pexumo padotsl ONMA.

na-1 NMK-4. CnocobeH
npUHUMaTb N 06OCHOBLIBATL
KOHKPETHbIe TEXHUYECKME U
yrnpaBrneHYeckne peLLeHns
npwv NNaHMpoBaHUM U
OnNTUMU3aLUN NOTOKOB U
pexumoB pabotel ON.

3HaTb: YCTPOMUCTBO CUCTEM
LeHTPanM3oBaHHOrIO
TennocHabxeHus. OcobeHHOCTU
CUTCTEM TENNocHabXeHns
3abankanbckoro kpasi.

YmeTb: O60CHOBbLIBaTb
KOHKPETHbIE TEXHUYECKNE U
ynpaBreHYecKne peLleHmns npu
nnaHMpoBaHMM 1 ONTUMU3ALUN
NMOTOKOB M PEXMMOB paboThl
CUCTEM LIEHTPanM30BaHHOMO
TennocHabXxeHus.

BnageTtb: MeToamnkamn pacyeTa u
Bbibopa obopyaoBaHMs cuctem
LEeHTpanM3oBaHHOrO
TennocHabxeHus. HaBblkamu
NPOEKTUPOBaHUN 0OHLEKTOB
npodeccmoHanbHom
aesarenbHocTn. CoBpeEMEHHbLIMU
cpeAacTBaMy KOMMbIOTEPHOTO
NpOoeKTUpOBaHUA. HaBbikamu
NPUHATUSA TEXHUYECKNX U
YNpaBreHYECKNX PELLEHNIA Npn
nnaHMpoBaHnM 1 ONTUMU3aLIUN
NMOTOKOB 1 PEXMMOB paboThl.




na-2 NnK-4. Cobniogaet
npaBuna TeXHOITOrMYEeCKON
AVNCLUMMINHBI U BbINOSNTHEHUE
TpeboBaHWin HOpMATUBHO-
TEXHUYECKOM JOKYMeHTaLnm
npwv akcnnyatauun ONA.

3HaTtb: OcHOBbI 3KCnnyaTauum n
Hanagkn o0opyAoOBaHUA CUCTEM
LeHTpan1M3oBaHHOrIO
TennocHabxeHus. Nokasatenu
aKcnnyataumm obopyaoBaHus
CUCTEM LIEHTPanM3oBaHHOMO
TennocHabxeHns 3abankanbcKoro
Kpas.

YMmeTb: YMeTb Nonb3oBaThCA
aKcnyaTaumoHHom
OOKyMeHTaumen no aKcnnyatauum
obopyaoBaHusa cuctem
LeHTpanM3oBaHHOro
TennocHabXxeHus.

Bnagetb: HaBbikamu paboTbl €
HOPMAaTMBHO-TEXHNYECKOWN
OOKYMeHTaUMer No aKcnnyaTauum
obopynoBaHuda cuctem
TennocHabXxeHus.
SKcnepuMeHTanbHbIMM MeTogaMum
aHanusa cucTem
LeHTpanM3oBaHHOrO
TennocHabXxeHus.

MK-5. Obnapaet
rOTOBHOCTbIO KyrnpaBrneHuto
pa3paboTKoNMepPOonpUATUNO
3Hepro-
npecypcocbepexeHunto Ha
ong.

na-1 MK-5. JemoHcTpupyet
3HaHMEeHopPMaTUBOB MO
3Hepro-
npecypcocbepexeHmto Ha
ona.

3HaTb: OcHOBBI
3HeprocbepexeHnsa ans 06bLEKTOB
CUCTEM LIEHTPanM3oBaHHOMO
TennocHabxenus. Knioyesble
3Ha4YeHus nokasartenemn
3HeproadHEeKTUBHOCTN OO BHEKTOB
CUCTEM LIEHTPanM30BaHHOIO
TennocHabxeHus 3abankanbckoro
Kpasi.

YMeTb: [NMpumMeHaTs
COOTBETCTBYHOLUME METOANKU U
HOPMbI ANS OLEHKN
3HeproadHEeKTUBHOCTN CUCTEM
LEeHTPan1M3oBaHHOTIO
TennocHabXeHus.

Bnagetb: HaBblkamu oLEeHKH
3HeproadHeKkTUBHOCTH
WCTOYHMKOB Tenna, TennoBbIX
ceTen N CUCTem
TennonotpebneHus.




nO-2 NnK-5.
Pa3pabaTbiBaeTMeponpusTus
no aHepro-
npecypcocbepexeHnto Ha
ong.

3HaTb: Tunosble
3HeprocbeperatoLime
MeponpuUaTUSA AN CUCTEM

YmeTb: PaccuntbiBath 1
NPYMEHSATb Ha NPaKTUKE TUMOBLIE
N HETUNOBbIE 3HeprocbeperaroLme
MeponpuaTUsa ansd o0bLeKToB
CUCTEM LiEHTPanM30BaHHOMO
TennocHabXxeHus.

Bnagetb: MeTtoankamm u
WHCTPYKUMSIMK Mo pa3paboTke
MeponpuUsaTUn No
3HeprocbepexeHno N Nx TEXHNKO-
3KOHOMWYECKOM OLIEHKE.
HaBblkaMy npuMeHeHns
COBPEMEHHOIO
3HeprocbeperatoLero
obopyanoBaHus B cuctemax
LeHTPanM30oBaHHOTO
TennocHabxeHus.

3. CTpyKTypa 1 copgepxxaHue oUCLUUNIIVHbI

3.1. Pasgenbl gucumnnunHbl U BUAbI 3aHATUN

3.1 CTpyKTypa QUCLUMNNUHbI ANnsi OMHOW hopMbl 06yYeHus

AyauTopHble
Moy Homep HanmeHoBaHwne Tembl pasnena Bcero| 3aHAaTMsa CPC
pasgena pasgena yacos na3
JIK P
(C3)
MpeomeT 1 cogepxaHue
ONCcunnnHbl. AKTyanbHOCTb
BeeneHue. Tennodumkaummn. OueHka
HopmaTusHo- adhpeKTMBHOCTM Tennodukaummn.
3aKkoHogaTenbHas Onpepenenne pacxoga Tonnvea
1 basa Ha KOMOVHMPOBAHHYHO U 16 |2 |2 12
TENMOoCHabXEeHNS. pasgenbHyto BblpaboTky
OHepreTu4yeckas 3NEKTPUYECKOW IHEPTUM U
3hHEKTUBHOCTL Tennotbl. Onpegenexne
Tennodukaumm. abCcoMTHON 3KOHOMUK TOMMMBA
npv Tennodgukauumn ot
napoTypOuHHbIX TOLL.
Knaccudmkaums TennoBbIixX
Harpy3ok. Ce3oHHas Harpyska.
KpyrnoroguyHas Harpyska.
[logoBown pacxod TennoTbl.
Tennosoe Knaccudukauusa cuctem
2 24 (2 |2 20
noTpebneHue. TennocHabxeHus. Tennosble
CXEMbIVCTOYHUKOB TEMMOTbI.
BoasiHble cuctemsl. [NapoBble
cuctembl. Bbibop TennoHocuTens
1 N CUCTEMbI TENOCHAOXEHNS.




Pexumsbl
perynmpoBaHus
cuctem
LeHTpann3oBaHHOro
TennocHabXxeHus.

MeToabl perynmpoBaHusi.
LleHTpanbHoe perynmpoBaHue
OLHOPOLHOW TEMNOBOW Harpy3Ku.
MeToabl perynmpoBaHusi.
LleHTpanbHoe perynupoBaHue
pasHOPOOHOM TENOBON
Harpy3ku. Beibop meToaa
LeHTparnbHOro perynmpoBaHus
oTnycka TennoTbl. Pexum
oTnycka TennoTbl oT TOL.
'pynnoBoe n mecTHoe
perynupoBaHue TEMMOBON
Harpysku. iHanesuayaneHoe
perynnpoBaHue TernnoBomn
Harpysku.

24

20

'MapaBnuyeckmin u
TENnoBoOw
pacyeTTennoBon
ceTu.
M'mopaBnuyeckni
PEeXMM TEMMNOBbIX
ceTen.

CxeMbl 1 koHUrypaumst
TennoBbIX ceTen. 3agaydn
rMapaBnMyecKoro pacyerta
TennoBbix ceten. OCHOBHbIE
pac4eTHble 3aBUCUMOCTM
rmapaBnMyecKoro pacyerta
TennoBbIX ceTen. Mopsagok
rMapaBnMyecKoro pacyera.
Mbe3omeTpuyecknin rpaduk.
MpuHUMNBI NOCTPOEHNS
pasnn4HbIX NbE30METPUYHECKNX
rpacmkoB. MeTtoanka
rmapaBnMyecKoro pacyerta
pa3BeTBMNEHHbIX TEMMOBLIX CETEN.
OnpepgeneHne pac4eTHbIX
pacxofoB BOAbI U XapaKTepUCTUK
HaCOCOB.

24

20

O6opynoBaHue
cuctem
LeHTpann3oBaHHOro
TennocHabXeHus.

Tunbl TENNOMUKALMOHHBIX
yctaHoBok TOLL.
MapoBoasHblenogorpeBaTtenbHbIe
ycTaHoBku. BogonogrotoBka gns
TEnnoBbIX ceTeN.
BopgonoarotoBka ans TeNMOBbIX
ceTen. Tunbl yCTaHOBOK
TennoBbIX NYHKTOB. Tpacca u
npodunb TENONPOBOAOB.
KoHCTpyKUMnsa TennonpoBoaoB.
Tennosas nsonsaums. Tpy6sl,
COeMHEHUS 1 OMNopbl.
KomneHcauusa temnepaTypHbIX
aedopmaumn. OCHOBHbIE
pacyeTHble 3aBUCUMOCTU U
MeToAuKa TEeNSI0OBOro pacyeTta
TEnnoBbIX ceTen. Tennosble
notepwu n KrNm rennoeon
nsonsaumn. Beibop TonwmHbI
TENNOM30NSALMOHHOIO CIosi.

28

20




Xapaktepuctuka obbekTa
akcnnyataumun. [NoBkilweHne
HaOeXHOCTWN TeNNoCcHabXeHUs.
KauyecTtBO TennocHabxeHus.
McnbiTaHne TENNOBbLIX CETEN.
Bbi6op cxembl SHeEprocHabxeHus

OkcnnyaTauus o
pavioHa. OnTumMmu3auusa cuctem
cuctem
6 TennocHabxeHusa. OnpeneneHne | 28 4 |4 20
LEeHTpann3oBaHHOro
ONTUManbHOro KoaduuneHTa
TennocHabXeHus.
Tennogukaumm n ygenbHoro
nageHus JaBreHns B CETMW.
Okcnnyataunst TENMOBLIX CETEN U
TEnsoBbIX MYHKTOB.
OkcnnyaTtaunsi UICTOYHUKOB
Tenna.
WNtoro 144 |16 116 | 0 | 112
3.1 CTpyKTypa AUCLMNNUHbI AN 3a04HON (hopMbl 0B6yYeHUs
AyOUTOpHbIE
Home HanmeHoBaHue Bcero| 3aHATUA
Mogaynb P Tembl pasgena CPC
pasgena pasgena yacoB na
JIK TP
(C3)
MpeomeTt 1 cogepxaHue
ANCUMNNUHBI. AKTyanbHOCTb
Tennodukaumm. OueHka
adhpekTMBHOCTM Tennodukaumn.
BeepgeHnue. b pukau
OnpepeneHune pacxoga Tonnmea
HopmaTtunsHo-
Ha KOMOVMHMPOBAHHYHO U
3aKkoHoaaTerbHas
pasgernbHyo BblpaboTKy
basa .
1 3EKTPUYECKON SHEPTUM U 30 30
TennocHabXeHus.
TennoTbl. OnpegeneHune
OHepreTuyeckas o
abCoNOTHOM SKOHOMUK TOMNMBA
3(pPEeKTUBHOCTL
npw Tennodukauumn ot
Tennodukaumn.
napoTypOuHHbIX TOLL.
XapakTepucTmka CUCTEMBI
TennocHabxeHus
3abankanbCcKoro kpasi.
Knaccudukaumsa Tennosbix
Harpy3ok. Ce3oHHas Harpyska.
KpyrnoroguyHas Harpyska.
[logoBow pacxod TennoTbl.
Tennosoe Knaccudukauusa cuctem
2 24 |22 20
noTtpebneHue. TennocHabxeHus. Tennosble
CXEeMbIMCTOYHMKOB TEMMOTHI.
BoasiHble cuctemsl. [NapoBble
cuctembl. Bbibop TennoHocuTens
N cUCTeMbI TENNOCHabXeHUs.




Pexumsl
perynmpoBaHunsi
cuctem
LEeHTpann3oBaHHOro
TennocHabXeHus.

MeToabl perynmpoBaHusi.
LleHTpanbHoe perynmpoBaHue
OLHOPOLHOW TENSIOBOW Harpy3Ku.
MeToabl perynmpoBaHusi.
LleHTpanbHoOe perynupoBaHue
pasHOpPOaHOM TENOBON
Harpy3ku. Beibop meToaa
LeHTparnbHOro perynmpoBaHus
oTnycka TennoTbl. Pexum
oTnycka TennoTbl oT TOL.
'pynnoBoe n mecTHoe
perynupoBaHue TEMMOBON
Harpysku. iHanesuayaneHoe
perynnpoBaHue TernnoBou
Harpy3ku. CTyneHu u cnocobsbl
perynupoBaHus TEMIOBOW
Harpysku B cuctemax
TennocHabxeHns
3abaikanbCckoro kpas.

24

20

Mmapasnuyeckun n
TEnmoBoOwu pacyeT
TENMoBOW CETH.
Mmapasnuyecknin
PEXMM TEMNMNOBbIX
ceTen.

Cxembl 1 kKoHUrypaums
Tennoeblx ceTen. 3agayn
rmapaBnMyecKkoro pacyerta
TennoBbix ceTen. OCHOBHbIE
pacyeTHble 3aBUCUMOCTM
rMapaBMYecKoro pacyerta
TennoBbIX ceTen. Mopsagok
rMapaBnMyecKoro pacyera.
lMbe3omeTpuyecknin rpadumk.
MpuHUKMNBI NOCTPOEHNS
pPasnMYHbIX NbE30METPUHECKUX
rpacpmkoB. MeTtoavka
rMapaBnMyecKoro pacyerta
pa3BeTBMNEHHbLIX TEMMOBLIX CETEN.
OnpepeneHune pacyeTHbIX
pacxofoB BOAbI U XapaKTEPUCTUK
HaCcoCoB.

22

20

O6opynosaHue
cuctem
LeHTpann3oBaHHOro
TennocHabXeHus

Tunbl TENNOUKALMOHHBIX
yctaHoBok TOL.
MapoBoagsiHbienogorpeBaTenbHble
ycTaHoBku. BogonoarotoBka ans
TENnoBbIX CETEN.
BogonoarotoBka Ang TensioBbIX
ceten. Tunbl yCTaHOBOK
TennoBbIX NyHKTOB. Tpacca u
npodunb TENNONPOBOAOB.
KoHCTpyKUns TennonpoBoaoB.
Tennosas nsonsaums. Tpy6ol,
COEQVHEHUS 1 OMNopbl.
KomneHcauma TemnepaTypHbIX
nedopmaumni. OCHOBHble
pac4eTHble 3aBUCUMOCTM U
MEeTOAMKa TENMOoBOro pacyeta
TenmnoBbIX ceTen. TennoBble
notepwu n KN rennoeon
n3onsaumn. Beibop TONLWMHbBI
TENMNon30NsALNOHHOTO Cros.

20

20




Xapaktepuctuka obbekTa
akcnnyataumun. [NoBkilweHne
HaOeXHOCTWN TeNNOCcHabXeHUs.
KauyecTtBO TennocHabxeHus.
McnbiTaHne TENNOBbLIX CETEN.
Bbi6op cxembl SHeEprocHabxeHus

OkcnnyaTauums o
pavioHa. OnTumMmu3auusa cuctem
CUCTEM
6 TennocHabxeHus. OnpeneneHue | 24 2|2 20
LEeHTpann3oBaHHOro
ONTUManbHOro KoadduuneHTa
TENNOCHAGXEHNS.
Tennogukaumm n ygenbHoro
nageHvs gaBneHnst B CeTu.
Okcnnyataunst TENMOBLIX CETEN U
TEnMoBbIX MYHKTOB.
OkcnnyaTtaunsi UICTOYHUKOB
Tenna.
UTtoro 144 16| 8 130
3.4. CopepxaHue pas3genoB AUCLUNIINHBI
3.4.1. lleKuMOHHbIe 3aHATUA, coaepKaHMe N 06bem B Yacax
TpyooemMKocTb
Homep PyA
Moaynb Tema CopepxaHue (B yacax)
pasgena
OO0 | 3900
MpeameT u cogepxaHme QUCLMNITUHBI.
BeeneHue. pea Aep Ancl
AKTyanbHOCTb Tennodukaummn. OueHka
HopmaTusHo-
adhpeKTMBHOCTM Tennodukaumn.
3aKkoHogaTenbHas
6aza OnpepeneHune pacxoga Tonfmea Ha
1 KOMBUHMPOBaHHYIO 1 pa3geribHyo 2
TENnnocHabXeHns. L
BbIPabOTKy 3NIEKTPUYECKON SHEPTUM U
OHepreTu4yeckas o
TennoTbl. OnpeneneHne abcontoTHOM
3hPEKTUBHOCTL
3KOHOMMM ToMNNMBa npw Tennodukalmm ot
Tennodukaunu.
napoTypbuHHbIx TOLL.
Knaccudukaums TennoBbIX Harpy3sok.
Ce3oHHas Harpy3ka. KpyrnorognyHas
Harpyska. [ogoBon pacxof TennoThbl.
5 Tennosoe Knaccudmkaumnsa cuctem TennocHabxeHus. 5 5
notpebnexue. TennoBble CXeMbIMCTOYHMKOB TEMNMOTHI.
BogsiHbie cuctemel. [MapoBble cuctemsi.
Bbibop TennoHocuTeNst u cUCTEMBI
1 TennocHabXeHus.
MeToabl perynupoBaHus. LieHTpansHoe
perynnpoBaHve OAHOPOOHON TennoBon
Harpysku. Metoabl perynmpoBaHus.
Pexumel LleHTpanbHoe perynmpoBaHue
perynvpoBaHus pa3HOpOLHON TEMNOBOW Harpy3ku. Beidop
3 cuctem MeToa LeHTpanbHOro perynmpoBaHus 2 2
LEeHTpann3oBaHHOro | oTnycka TennoTbl. Pexum otnycka TennoTsl
TennocHabXxeHus. ot T3U,. N'pynnoBoe 1 mecTHoe
perynupoBaHue TEMMOBOW Harpy3sku.
VHaveuayanbHoe perynuposaHune
TErnnoBOW Harpysku.




CxeMbl 1 KOHUTypauns TeNNOBbIX CeTEN.
3agayv rmgpaBnmnyeckoro pacyeTta
y TennoBbix ceTe. OCHOBHbIE pacyeTHbIe
MmapaBnuyecknn n
- 3aBMCUMOCTM rMOPaBNYECKOro pacyeTa
TennoBow o
- TennosbIx ceTen. [Nopsaaok
pacyeTTensIoBomn
rmapaBnMyecKkoro pacyera.
4 ceTu. _ 2
. lMbe3omeTpuyeckunin rpadouk. MNpuHUMNBI
M'Mapaenuyeckni
NMOCTPOEHUS PasfNYHbIX MbE30METPUYECKNX
pexum TennoBbIX
ceTelt rpadomkoB. MeToauka rmapaBnnyeckoro
’ pacuyeTa pa3BeTBIEHHbIX TENOBbIX CETEN.
OnpepeneHne pacyeTHbIX pacxogoB BOAbI
N XapaKTepUCTUK HaCOCOB.
Tunbl TennogrKaunoHHbIX ycTaHoBoK TOL.
MapoBogsHblenogorpeBaTesibHbIe
ycTaHoBku. BogonogrotoBka anst TEMMAOBbIX
ceTten. BogonoarotoBka Ans TeNMOBbIX
ceTen. Tunbl yCTAHOBOK TEMNSOBbLIX MYHKTOB.
O6opynoBaHue Tpacca n npodnnb TeNNONpPOBOAOB.

2 5 cucTem KoHcTpyKkumna Tennonposogos. Tennosas 4
LEeHTpann3oBaHHOro | nsonauus. TpyObl, COEOUHEHUST U OMNOPbI.
TennocHabxeHus. KomneHcauusa TemnepaTypHbIX

nedopmaunin. OCHOBHbIE pacyeTHble
3aBMCMMOCTU 1 MeToAMKA TENNOBOrO
pacyeTa TennoBbIxX ceTen. Tennosble
notepu n KrNp tennoson nsonsumn. Beibop
TOSLUMHBI TEMNMOM3ONSILMOHHOIO Cros.
XapaktepucTuka obbekTa aKkcnnyarauumn.
[NoBbilLeHNE HaaEeXHOCTU
TennocHabxeHus. Kayectso
TennocHabxeHus. VcnbiTaHne TeNNoBbIX
Jkennyatauus ceTell. Bbibop cxembl a3HeprocHabxeHus
6 cucTem parioHa. OnTMmnsauuns cmctem 4 2
LEHTPann3oBaHHOIO | tennocHabxeHuns. OnpeneneHune
TennocHabxeHus. onTumarsHoro KoadduumeHTa
Tennogukaummn n yaenbHoro nageHns
AaBreHus B ceTn. KcnnyaTauns TennoBbiX
ceTel M TeNnoBbIX MYHKTOB. JKCcnnyaTauus
WCTOYHMKOB Tenna.
3.4.2. NMpakTuyeckue 3aHATUA, coaepkaHue n o6bLeM B Hacax
TpyooeMKocTb
Howmep PYyA
Mopgynb Tema CopepxaHue (B yacax)
pasgena
0®0 | 390
MpeameT u cogepxaHme QUCLMNITUHBI.
BeepgeHnue. PeA AEp Ancl
AkTyanbHocTb Tennodukaummn. OueHka
HopmaTusHo-
adhpeKTMBHOCTM Tennodukaumn.
3aKkoHopaTernbHas
6333 OnpepeneHune pacxoga Tonnmea Ha
1 KOMOWHMPOBAHHYIO 1 pasaenbHyto 2
TennocHabxeHus. M
BbIpabOTKy 3NIEKTPUYECKON SHEPTUM 1
OHepreTu4yeckas 9
Tennotbl. OnpeaeneHne abconoTHOM
3P PeKTUBHOCTL
3KOHOMMM ToNnmMBa npw Tennodukalmm ot
Tennodukaummn.

napoTypOuHHbIX TOLL.
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Knaccudukaums TennoBbiX Harpy3ok.
CesoHHas Harpyska. KpyrnoroguyHas
Harpy3ka. [ogoBoW pacxoq TensnoTbl.

Tennosoe Knaccudmkaums cuctem TennocHabXeHus.
notpebneHue. TennoBble CXEMbIMCTOYHMKOB TEMJOTHI.
BoasiHble cuctemsl. [apoBble cucTeMbl.
Bbibop TennoHocutens u cuctemsl
TennocHabXxeHus.
MeToabl perynupoBaHusi. LieHTpanbHoe
perynupoBaHue ogHOPOAHON TEMSOBON
Harpy3ku. MeToabl perynmpoBaHus.
Pexunmbl LleHTpanbHoOe perynupoBaHue
perynvpoBaHuns pa3HOpPOLHON TENNOBOW Harpy3ku. Beibop
CcUCTEM MeToa LeHTparnbHOro perynmpoBaHus
LEeHTpann3oBaHHOro | oTnycka TennoTbl. Pexum otnycka TennoTsl
TENNoCHabXeHUs. ot T3U,. NpynnoBoe 1 mecTHOE

perynvmpoBaHve TENIoBON Harpysku.
NHamBuayansHoe perynuposaHune
TEMNSIOBOWN HarpysKu.

'MapaBnuyeckmin u
TENnoBow
pacyeTTennoBon
ceTu.
'maopaBnuyeckni
PEeXMUM TENNOBbIX
ceTen.

CxeMbl 1 KOHUIypauns TENNOBLIX CETEN.
3agauu rmgpaBnmMyeckoro pacyeTta
TennoBbix ceTer. OCHOBHbIE pacyeTHbIe
3aBMCUMOCTM rMapaBAnyYeckoro pacyeTa
Tennosbix ceTen. MNopsagok
rmapaBnMyecKkoro pacyera.
MbesomeTpuyecknii rpadmk. MNpuHUMNGI
MOCTPOEHUS Pa3fNYHbIX MbE30METPUHECKNX
rpacdmkoB. MeToanka ruapaBian4eckoro
pacyeTa pa3BeTBNEHHbIX TEMNOBbLIX CETEMN.
OnpepgerneHune pacyeTHbIX pacxogoB BoAbl
N XapaKTePUCTUK HaCOCOB.

Tunbl TennogmrKaunoHHbIX ycTtaHoBok TOL,.
MapoBogsHblienogorpeBaTenbHbIe
yCTaHOBKW. BogonoarotoBka aons TennoBbIx
ceTen. Bogonoarotoska Ans TennoBbIX
ceTell. Tunbl yCTAHOBOK TEMJIOBbLIX MYHKTOB.

O6opynosaHue Tpacca n npocunb TENNONPOBOAOB.
CUCTEM KoHcTpykuusa Tennonposogos. Tennosas
LeHTpann3oBaHHoro | nsonsuus. TpyObl, COEAMHEHMS 1 ONOPbI.
TENNOCHAGXEHNS. KomneHcauusa temnepaTypHbIX
nedopmaumin. OCHOBHbIE pacyeTHble
3aBMCMMOCTU N METOAMKA TEMSOBOMO
pacyeTa TennosbIxX ceTen. Tennosble
notepu n KN tennoson nsonsumn. Beibop
TOMNLWUHBI TENSTON30MSALMOHHOTO CIOS.
XapakTepucTnka obbekTa aKcnyatauuu.
MoBblWeHne HageXxHoCTH
TennocHabxeHud. Kayectso
TennocHabxeHus. McnbiTaHne TEMMNOBbIX
Okennyataums ceTeit. Beibop cxembl aHeprocHabeHus
cncTem panoHa. ONTMMU3aLmUs CUCTEM
LIEHTPann3oBaHHOrO | tennocHabxeHus. OnpenenexHne
TENNOCHaAOXEHNS.

onTUManbHOro KoaduuneHTa
TennodukaumMm n yaenbHoro nageHus
daBreHus B ceTu. KcnnyaTauns TennoBblX
ceTeln 1 TEMNOBbLIX MYHKTOB. JKCNyaTauus
WCTOYHMKOB Tenna.
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3.4.3. JlTabopaTopHbIle 3aHATUSA, coaepXaHue u o6 bLeM B Yacax

TpyooemMkocTb (B Yacax)

Moaynb Homep pasgena Tema CopepxaHue
Y PP P 000 |  3@0
3.6. CamocTosTenbHas paboTa cCTyAeHTOB
Buabl TpyooemMKkocTb
Homep | CopepxxaHue maTepuana, BbIHOCUMOIO Ha .
Moayne pasgena CaMOCTOSITENTbHOE U3yYeHne CamMoCTOSITENEHON (B Yacax)
paboTbl 0d0 | 390
AkTyanbHocTb Tennodmkaumm. OueHka
3hPeKTUBHOCTM Tennodukaumm.
OnpepneneHune pacxoga Tonmea Ha AHEIN3
KOMOUHMPOBaHHYO 1 pa3feribHyo
8 HOPMAaTUBHbIX
BbIpabOTKy 3NEKTPUYECKON SHEPTUN U i
- OOKYMEHTOB;
TennoTbl. OnpegeneHne abcontoTHOM
BbIMOSHEHNE
3KOHOMMUM TOMNNMBa Npu Tennodukaumm ot
AOMaLLHUX
napoTypbuHHbix TOL. Knaccndukauus
TensnoBbIx Harpy3ok. Ce3oHHas Harpyska KOHTPOIIBHBIX
1 1,2,3 ) " ) paboT; noaroToBka 52 70
KpyrnoroguyHas Harpyska. [ogoBon pacxop
3NEKTPOHHBIX
Tennotbl. Knaccudpukaums cuctem L
npeseHTauui;
TennocHabxeHus. Tennosble aGora G
CXEMBbIMCTOYHNKOB TennoTbl. BoasiHble P
3NEKTPOHHBIMY
cuctembl. [apoBble cuctembl. Boibop
obpasoBatenbHbIMK
TENMoHOCUTENS U CUCTEMBI
pecypcamu.
TennocHabxeHus. Pexumbl perynupoBaHms
CUCTEM LIEHTPANM3oBaHHOIoO
TennocHabXxeHus.
AHanus
HOPMAaTUBHbIX
OOKYMEHTOB;
. . BbIMOSHEHNE
'MapaBnuyecknii U TeNnoBon
. . JOMaLLHUX
pac4deTTennoBon cetu. mapaenMyecknii
exuMm Tennoeblx ceter. O6opyagoBaHue KOHTPOIBHBIX
2 4,56 P ’ paboT; noaroToBka 60 60
CUCTEM LIEHTPAanM30BaHHOMO
3NEKTPOHHBIX
TennocHabxeHusl. AkcnnyaTauus cuctem o
npeseHTauui;
LEeHTpann3oBaHHOro TenrnocHabxeHus.
paboTa ¢
3NEKTPOHHBIMYU
obpasoBatenbHbIMK
pecypcamu.

4. ®oHA OLEHOUYHbIX CPEeACTB ANA NPoBeAeHUA TeKYLLEen U NPOMEXYTOYHOM aTTecTaumm
obyyaloLwmxca no AUcCUunInHe

®DoHA OLEHOYHbIX cpencTB TEKyLero KOHTpona u npomemyTquoPl artrectaumm no ntToram oCcBoeHuA
oncunnnuHbl npencrtasrieH B NPUoXeHunn.

PoHO OLIEHOYHbIX CPeACTB

5. YuebHO-MeTOgMUYecKoe U nHchpopmaLmoHHOe obecnevyeHne AUCLMNINHbBI
5.1. OcHoBHas nuTepaTtypa
5.1.1. NeyaTHble nsgaHus

1. Cokonos, Edum HAkosnesuy. Tennodwukaumss u Tennosble cetu : y4ebHuk/ Cokonos Edum
Akosnesnu. - 8-ensg., ctep. - Mocksa : MOW, 2006. - 472c. : vn. - ISBN 5-903072-15-9 : 880-00.

2. CadoHoB, A.l.COoOpHMK 3agady no Tennodukaumm u TennoBbiM ceTaMm :  y4yeb.nocobue
/A.IN.CacpoHos. - 3-en3g., nepepab. - Mockea : JHeproatomumagat, 1985. - 232c¢. : un. - 0-65.
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http://work.zabgu.ru/fos/16/16.1/13.04.01_1_%D0%911.%D0%92.%D0%94%D0%92.02.1.%D0%A6%D0%B5%D0%BD. %D1%82%D0%B5%D0%BF. %D0%B3. %D0%97%D0%9A(19).pdf

3. TennocHabxeHue : y4yebHuk gna By3oB/ A.A.WoHuH [nap.]; nogpea. A.A.WonuHa. -Mocksa :
Ctponusgar, 1982. - 336 c. : un. - 1-50.

5.1.2. UspaHusa n3 36C

1. Xpyctanes, b.M. TennocHabxeHne n BeHTUNsLuA. KypcoBoe 1 gunnomHoe npoektnposaHue / b.M.
Xpyctanes; Xpyctanes b.M. - Moscow: ACB, 2010. - . -TennocHabxeHne n BeHTUnAuns. Kypcosoe un
OVNIOMHOE MpoeK-TupoBaHue [OnekTpoHHbinpecypc] / Mog pean. npod. B. M. Xpycranesa. - 3-e
n3gaHue ncnpasneHHoe un gononHeHHoe.- M. : Magatenbcteo ACB, 2010. - ISBN 978-5-93093-394-4.
http://www.studentlibrary.ru/book/ISBN9785930933944 .html

5.2. [lononHuTenbHasa nutepartypa
5.2.1. NevaTHble n3pgaHusa

1. CepegkuH, A.A. DHeprocbepexeHne B cucteMax TennocHabxeHnsa 3aban-kanbCkoro Kpasi : MOHOrp.
/ A.A. CepegkuH, C.A. TpebyHcknx, M.C. bacc. - Yuta : 3abl'y, 2016. -153 c. - ISBN 978-5-9293-
1700-2 : 153-00.

2. HemueB, 3eHOH ®unmumoHoBMY. TennosHepreTMyeckne YCTAHOBKM W TennocHabxeHune
:yyeb.nocobue / HemueB 3eHoH ®unumoHoBmy, ApceHbeB [ep-maH BwuktopoBmy. - MockBa
:OHepromspart, 1982. - 400 c. : un. - 0-90.

3. TennocHabxeHue : y4yeb. nocobmne pns crygeHtoB By3oB/ KoauH Buktop Eroposud [ngp.]. -
Mockgsa : Bbicw. wk., 1980. - 408 c. : vn. - 1-10.

4. CothukoBa, O.ATEMNNOCHABXEHWME / O.A.CotHukoBa, B.H.Menb-kymoB;CoTHunkoBaO.A.;
MenbkymoBB.H. - Moscow: ACB,2009.- . - TEMJOCHABXEHWE[3neKkTpoHHbIpecypc] :
YyebHoenocobue / CoT-HukoBaO.A., MenbkymoBB.H. - M. :M3gatensctBo ACB, 2009. - ISBN 978-5-
93093-374-X.

5. BogsiHble TenrnoBble CeTM : crnpaBovHOe nocobue no npoektuposaHuio / W.B.bensmknHamap.];
nogpea. H.K.I'pomoea, E.[M.Wy6uHa. - Mocksa : OHeproatomusgat, 1988. - 376 ¢ :mn. - ISBN 5-283-
00114-8 : 2-60.

5.2.2. UspaHunsa ns 3bC
5.3. ba3bl gaHHbIX, MHPOPMaLMOHHO-CNPABOYHbI€ N MOMCKOBbIE CUCTEMbI

1. Bubnnoteka 3abl'yY; — Pexxum gocrtyna: http:/library.zabgu.ru/

2. OBC «Tpounukun mocty»; — Pexxum goctyna: hitp://www.trmost.ru

3. OBC «JlaHb»; — Pexxum goctyna: http://www.e.lanbook.ru

4. BBC «HOpawnTt»; — Pexxum goctyna: http://www.biblio-online.ru

5. ObC «KoHcynbTaHT cTygeHTa»; — Pexxum goctyna: http://www.studentlibrary.ru

6. OBC «lOpaiit»; — Pexxum goctyna: http://www.biblio-online.ru

7. OBC «KoHcynbTaHT cTyaeHTar»; — Pexxum goctyna: http://www.studentlibrary.ru

8. locypapcTtBeHHasa nybnuyHas Hay4dHo-TexHudeckas OubnuoTteka Poccumn. — Pexum pgocrtyna:
http://www.gpntb.ru/

9. Hay4yHas anekTtpoHHas 6ubnuoteka eLIBRARY.RU- Pexum goctyna: https://elibrary.ru/
10. bubnunoTteka ctpoutenscrea — Pexxum goctyna: http://www.zodchii.ws

11. BubnunoTteka TexHu4eckomn nutepaTypbl. — Pexxum goctyna: http://techlib.org

12. bubnuoTeka TexHu4eckom nutepartypbl. — Pexxum goctyna: http://listlib.narod.ru/

13. TexHnyeckasa bubnmnoteka. — Pexxum goctyna: http://techlibrary.ru/

14. KHurn no TexHuke — Pexxum goctyna: http://www.yugzone.ru/x/science-technical/

15. ABTomobunbHasa nutepatypa. — Pexxum goctyna: http://www.driveforce.ru/

16. TexJlut.py — Pexxum goctyna: http://www.tehlit.ru/

17. OnektpoHHas bubnmoteka «eKNIGI». — Pexxnm goctyna: https://eknigi.org/tehnika/

6. MepeyeHb NnporpammMHoro o6ecneyeHus

MporpammHoe obecneyeHne obuiero HasHaveHusa: OC Microsoft Windows, Microsoft Office, ABBYY
FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC "Merallpo".
MporpammHoe oGecneveHne crneunanbHoro HasHadveHus: Foxit Reader, AckoH Komnac-3D LT, ABBYY
FineReader, APM "3Heproayautop"

7. MaTepMaano-TeXHquCKoe ob6ecneyeHne QUCLUMUNINMUHbBI
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HanmeHoBaHMe nomeLleHnin ans
npoBefeHns y4eOHbIX 3aHATUN 1 ans
CaMOCTOSATENbHON PaboThl 06yYaoLLMXCs

OcHalleHHOCTb cneunanbHbIX NOMELLLEHUN U
NMOMELLLEHMI A5t CaMOCTOSTENBHOM paboThl

Y4yebHble ayguTopun ansd npoBeaeHus

3aHATUI NEKLMOHHOro Tuna CocTaB 060py0BaHUS M TEXHUYECKUX CPeCTB
0byyeHus ykasaH B nacrnopTe ayamTopum,
YuebHble ayaMTopumn ansi npoBeaeHus! 3aKpenrneHHon pacnucaHvem no dakynsTeTy

NPaKTUYECKNX 3aHATUN

8. MeToaunyeckne pekoMeHaauum no opraHn3aumm N3y4eHnsa AUCLUNINHbI

Ona adpekTMBHOrO OCBOEHMSI MaTepuana AUCUUMIMHLI HeOOXOoOAUMbIM SBMSETCA BbINOMHEHWE
cnegywowmx TpedosaHni:

- 0bsi3aTenbHOE MOCELEHNE BCEX NEKUMOHHbBIX 3aHSTUI, CNOCOOCTBYHOLLEE CUCTEMHOMY OBIALEHUIO
MaTepuarnom Kypca; - BCE BOMNPOCbI COOTBETCTBYHOLLUMX pa3fAernoB U Tem no AgvcuunnnHe Heobxognmo
dukcmnpoBaTb (Ha NoObIX HOCUTENSX MHdOPMaLUN);

- obsizaTenbHOe CaMOCTOSATENbHOE BLINOMHEHME [AOMAaLLHMX 3adaHuin SABMSETCH BaXXHEWULUM
TpeboBaHneM n ycrioBmem hopMUPOBaHKS LIENIOCTHOMO U CUCTEMHOMO 3HAHWSA MO OUCUUMIIVHE;

- 0653aTeNbHOCTb JIMYHOW aKTUBHOCTU KaXKAOro CTyAEeHTa Ha BCEX 3aHATUSAX MO ANCUMUMNIINHE;

- B Cryyasix HEsiCHOCTWU Kakux-ninbo BOMPOCOB, 06CYyXAaeMblXx Ha 3aHATMAX, Heobxoaumo 3aaaTb
COOTBETCTBYIOLLME BOMPOCHI NPEnofaBaTento, a He OCTaBNSATb UX HEMOHATLIMMU;

- B CInyyasix NporyckoB 3aHATUN NO yBaXXMTeNbHbIM MPUYMHAM CTyAeHTaM NpenocTaBrsieTcsi NpaBo
MOAroTOBKM U MpeacTaBneHnst 3adaHuin 1 OTBETOB Ha BOMPOCHI M3Y4YEHHOr0 MaTepuana, ¢ pac4eToMm
Ha MOMOLLb NpenogaBaTens B €ro yCBOEHWUN;

- B Cny4vasx nponyckoB 6e3 yBaXXMTENbHOW MPUYUHBLI CTYAEHT 00s3aH CaMOCTOSITENIbHO WU3Yy4uTb
COOTBETCTBYIOLLMI MaTepwuan;

- HeoOXOAMMbIM YCIOBMEM SBRSIETCS CaMOCTOSITENIBHOCTb M MHULMATUBHOCTb CTYAEHTOB Npu
KOHTporne Habopa 6annoB MO AWCUMNAMHE Afs  YCMNELWHOro MNPOXOXAEHUS MPOMEXYTOYHON
aTTecTaumn. [ns addeKTMBHOrO OCBOEHUS MaTepuana OUCLMNIIMHBLI B X04e NPaKTUYECKUX 3aHSATUI
Heo6xo0aUMO BbINOSIHEHME cneyroLmx TpeboBaHuii:

- YeTKo NoHMMaTb  Uenmu NPeacTosaWwmxX  3aHATUN (NpedBapuTenbHO  OpPMYIMpYHOTCS
npenogasartenem):

- BNageTb HaBblkamu noucka, obpaboTku, agantaumm n npeseHTaunm HeobxoaAMMoro Matepuana;

- yMeTb 4eTko OpMynMpoBaTb M OTCTamMBaTb COOCTBEHHbI B3rnsg Ha paccmaTpuBaemble
npo6remHble BONPOChHI, KOTOPbI HEOBX0AMMO NOAKPENNATL afeKBaTHOW apryMeHTauUNeN;

- YMeTb BbIgensaTb U opMynMpoBaThb NPOTUBOPEYMS MO paccMaTpmBaeMbiM nNpobrnemam,noHMmas nx
NCTOYHUKN;

- BNageTb HaBblkaMy MyOnUYHOro BLICTYMNEHUS (JTOTMYHO, SICHO U NTAKOHWYHO M3naratb CBOWM MbICIN;
a[eKBaTHO OLEHMBaTb BOCMPUATUE W MOHMMaHWe cnywaTtensaMmy npeacTaBnseMoro maTtepuana;
oTBeYaTb Ha 3aaBaemble BOMPOCHI; NPUBOAUTL afdekBaTHble N ybeauTenbHble apryMeHTbl B 3alUmTy
CBOEW No3mumm n T.4.);

- YMETb KPUTUYECKUN OLEHMBATb COOCTBEHHbIE 3HAHWS, YMEHMUS U HaBblkM B AMHAMWKE B CPaBHEHUN C
TaKoBbLIMMW Y APYIUX, C LENbl packpbITUS OONOMHUTENbHBIX BO3MOXHOCTEN UX Pa3BUTUS;

- NPU NOATOTOBKE K 3aHATUSIM 0653aTENbHO N3YUYNTb PEKOMEHOYEMYIO NUTEPATYPY.

PaspaboTtunk/rpynna paspabotumkos: CepeakmH AnekcaHgp Anekceesund, OOUEHT

PaccmoTtpeHa Ha 3acepaHun kacenpbl
(npoTtokon ot 03.09.2019 r. Ne 1)

CornacoBaHa ¢ Bbinyckarowen Kacenpomn

3aBeaytowmi kadenpon
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