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PABOYASA MPOMPAMMA AUCLUNNUHBLI (MOAYNA)
B1.B..LleHTpanu3oBaHHoe TennocHabxeHne ropogos 3abankanbckoro kpas
Ha 144 yaca(oB), 4 3a4eTHbIX(ble) eanHUL(bI)

AN HanpasneHus noarotoBku (cneumansHoctn) 13.04.01 — TennoaHepreTnka n TennoTexHuKa

cocTaBrneHa B cootBeTcTBumn ¢ ProOC BO, yTBEpXKAEHHBIM NPUKa3oM
MwuHuctepcTBa 06pasoBaHus 1 Haykn Poccuiickon Pegepaumm ot
« » 20 r. Ne
Maructepckas nporpamma — TeXHONOrMs NPOM3BOACTBA 3MEKTPUYECKON 1M TENNOBOW 3Heprum (ans Habopa 2019)

dopma 0byyeHns oyHas, 3ao4Hast



1. OpraHu3auMoHHO-MeToANYEeCKUI pa3aen
1.1 Uenb u 3agauv gucumnnuHbl (Moayns)
Llenb n3yyeHns amcumnnuHbl:
M3noxeHne 0CHOB LIEHTPann30BaHHOMO TeNoCcCHaBXeHUst MPUMEHUTENBHO K YCroBusmM 3abaikanbckoro kpasi.
3agaymn n3yyeHns AMCUMNIUHDIL:
M3yyeHne anemMeHToOB CUCTEM LIEHTPaNM30BaAHHOIO TEMNMOCHAOXEHUS U METOAMK UX pacyeTa NPUMEHUTENBHO K ycroBusiM 3abarikanbckoro kpast.
1.2. MecTo AncumMnnuHsl (moayns) B cTpyktype OI
B51.B.0B.02.1. «LleHTpanusoBaHHOe TennocHabxeHve ropoaoB 3abaiikanbCKoro Kpasi» SIBNSIETCS cneumanbHOM AUCUMNIIMHON, OTHOCUTCS K
avcumnnvHam no BblGopy. Kypc npegnonaraer,yto CTyAEHTbl MOMyYunu npeasapuTenibHO HEOOXOAUMYK TEOPETUYECKYID U NPaKTUYECKYH

noAroToBky nNpu U3YyHEeHUUM  OCHOBHbIX  TEeNJIO3HEepreTu4yeckux  OAUCUUnInH: «TexHnyeckas TepmMmoanHamMuka», «TennomaccoobmeH»,
« rVI,D,pOI'a30,CI,VIHaMVIKa».

1.3. O6beM gMcuMNNUHLI (MOAYNSA) C yKa3aHUeM TPYAOEMKOCTU BCeX BUAOB y4eOHoN paboTbl
ObLas TpyAOEMKOCTb ANCLMMIVHBI (MOAYISA) cocTaBnseT 4 3aveTHbIX(ble) eanHuL(bl), 144 yacos.

OuHas dopma

PacnpegeneHve no cemectpam

Buabl 3aHsTUI 1 Bcero yacos
ceMecTp

O6Lwas TpyaoeMKoCTb 144
AyOnTOpHbIE 3aHATUS, B T.u. 32 32
nekuvoHHble (J1K) 16 16
npakTuyeckue (cemuHapckue) (M3, C3) 16 16
nabopatopHble (11P) 0 0

CamocTonaTensHas paboTa CTyaAeHTOB 112 112

(CPC)

dopma NpoMexyToYHON aTTecTalum B
cemecTpe

3auet 0

Kypcosas paboTta (KypcoBoW NpoekT)
(KP, KIT)

3aoyHas opma

Pacnpegenedue no cemectpam

Buabl 3aHATUN 1 Bcero yacos
cemecTp
Ob6was TpyaoeMKoCTb 144
AyaMTOPHbIE 3aHATUSA, B T.u. 14 14
nekunoHHble (JIK) 6 6
npakTuyeckue (cemuHapckue) (M3, C3) 8 8
nabopatopHsble (11P) 0 0
CamocTosTenbHasi paboTa CTyAeHTOB 130 130

(CPC)

dopma NPOMEXyTOYHOMN aTTecTauumn B
cemecTpe

3aver 0

Kypcoas paboTa (KypcoBoI NpOeKT)
(KP, KIT)

2. MNepeyeHb NNaHMpyeMbIX pe3ynbTaToB 0Gy4eHMs NO AUCLUNIIMHE, COOTHECEHHbIX C NMaHMPYEMbIMU pe3yNnbTaTaMn OCBOEHUSA
obpasoBaTenbHON NporpamMmbi

MnaHnpyemble pesynbTaTbl OCBOEHUSt 06pa3oBaTenbHON
MnaHupyemble pe3ynbTaTbl 06y4YeHUst N0 AUCLMMNVHE

nporpammsi
MHaukaTopbl SOCTUXKEHNS!
Koa 1 HaumeHoBaHue .
KOMMETEHLN KOMMeTeHUMM, hopMUpyemble B [eckpunTopbl: 3HAHUS, YMEHUSI, HaBbIKV W (UMW) ONbIT AEATENLHOCTU
pamkax AMCUMNVHGI




MK-4. CnocobeH k
opraHu3sauum
TEXHONOrMYeCcKoro
COMPOBOXAEHUS
nnaHnpoBaHus u
ONTMMM3aLMK NOTOKOB U
pexuvmoB paboTel OMNA.

Ma-1 MK-4. CnocobeH
NpUHMMaTb 1 060CHOBbLIBATb
KOHKPETHbIE TEXHUYECKME N
ynpaBneH4YecKkne peLLeHust npu
NnaHMpoBaHUM 1 ONTUMM3aLNN
NOTOKOB U PEXMMOB paboTbl
ona.

3HaTb: YCTPOMCTBO CUCTEM LIEHTPanM30BaHHOIO TENIOCHAOXEHWS.
OcobeHHOCTM cuTCTeM TennocHabxeHns 3abaikanbckoro Kpasi.
YMmeTb: O60CHOBbBIBaTb KOHKPETHBIE TEXHUYECKME U YIPaBNeHYecKne
peLueHnst Npy NNaHMPOBaHUM U ONTUMU3aLIMKN NOTOKOB U PEXUMOB
paboTbl CUCTEM LIEHTPANU30BaHHOTO TeNNocHabXeHus.

Bnapetb: MeToaunkamum pacyeTta u Bbibopa ob6opynoBaHus cuctem
LleHTpan1M3oBaHHOro TennocHabxeHusi. HaBblkamy NPOeKTUPOBaHWUK
06bekToB npodeccrmoHanbHom aestensHocTU. CoBpeMeHHbIMU
CpeAcTBaMM KOMMbIOTEPHOIO NPOEKTUPOBaHMSA. HaBblkaMun NPUHATUS
TEXHUYECKMX M YNPaBIEHYECKMX PELLUEHWUI NPU NMaHUPOBAHUU U
ONTUMM3aLMMN NOTOKOB U PEXMMOB PaboThbl.

MA-2 MNMK-4. CobniogaeT npasuna
TEXHOSOMMYECKoW ANCLMNIUHBI U
BbINOMHeHWe TpeboBaHui
HOPMAaTUBHO-TEXHWUYECKOMN
[OKYMEHTaLMK Npu aKkcnnyatauymm
ona.

3HaTb: OCHOBbI 3KCMyaTaummn 1 Hanagku o6opyaoBaHUS CUCTEM
LieHTpan13oBaHHOro TennocHabxeHus. MNokasatenu akcnnyataumm
060pya0oBaHUS CUCTEM LIEHTPANM30BaHHOIO TENNOCHabXeHUs
3abaiikanbckoro kpasi.

YMeTb: YMeTb NoNb30BaTbCsi IKCMyaTaLMOHHOM JOKYMeHTaunen no
aKcnnyartaumm o6opyaoBaHNS CUCTEM LIEHTPanNn3oBaHHOMO
TennocHabxeHus.

Bnapetb: HaBbikamu paboTbl ¢ HOpMATUBHO-TEXHUYECKON
[OKyMeHTaumen no akcnmyaTaumm o6opyaoBaHus CUCTEM
TennocHabXeHns. KCNepUMeHTaribHbLIMU METOAAMUN aHanM3a cuctTem
LLEHTPanM30BaHHOIO TEMNNOCHABXEHUS.

MK-5. O6nagaet
rOTOBHOCTbIO KyrNpaBreHuio
pa3paboTkonMeponpuUSTUIANO
3Hepro-
mpecypcocbepexeHmio Ha
ong.

MA-1 MNK-5. OemoHcTpupyet
3HaHVeHOPMaTMBOB MO 3HEepPro-
npecypcocbepexeHnuto Ha OlMA,.

3HaTb: OCHOBbI 3HEprocGepexeHunst Anst OGbEKTOB CUCTEM
LileHTpann3oBaHHoro TennocHabxexusi. Knioyesble 3Ha4eHns
nokasaTtenei aHeproadPEKTUBHOCT OBGBEKTOB CUCTEM
LileHTpanu3oBaHHoro TennocHabxeHust 3abarikanbckoro kpas.

YMeTb: MNPUMEHSITL COOTBETCTBYHOLLME METOAUKN U HOPMbI AJ151 OLIEHKM
3HEProadHEKTUBHOCTM CUCTEM LIEHTPANMN30BAHHOMO TEMNOCHAGXeHNS.
BnapeTb: HaBblkamu oLeHKM 3HeproadeKTUBHOCT UCTOYHUKOB Tenna,
TENnoBbIX CETEN U CUCTEM TennonoTpedneHuns.

na-2 nKk-s.
PaspabaTbiBaeTMeEpoOnpuaTUS Mo
3HEPro-npecypcocbepexeHnto Ha
onga.

3HaTb: TunoBble aHeprocbeperatoLme MeponpusaTUst 4ns cucTem

YMeTb: PaccuntbiBaTh ¥ NPUMEHSTL Ha NpaKTUKe TUMOBbIE U HETUMOBbLIE
3HeprocbeperatoLme MeponpusiTusi ons o6bEeKTOB cUCTeEM
LieHTpan1M3oBaHHOro TENIOCHaGXeHUs!.

Bnapetb: MeToamkamu n MHCTPYKUMSMU NO pa3paboTke MeponpusaTuiA no
3HEeprocHepexXeHno N NX TEXHUKO-IKOHOMMUYECKON OLeHke. HaBblkamu
NpYMEHEHUs1 COBPEMEHHOTO 3HeprocbeperatoLero 060pyaoBaHus B
cucTeMax LieHTpann3oBaHHOMO TEMMOCHabXeEHWS.

3. CTpyKTypa 1 cogepxaHue AUCLUNIVHDI

3.1. Pasgenbl AUCUUNNUHBI U BUAbI 3aHATUIA

3.1 CTpykTypa AUCLMNNAUHBbI ANA OYHOM (POPMbl 0GYyYeHUs

AyonTopHble
Home HavnmeHoBaHue Bcero| 3aHATUA
Mogaynb, P Tembl pa3gena CPC
pasgena pasgena Yacos n3
JIK nP
(C3)
BeepneHue.
HopmatumsHo-
MpeameT 1 coaepxaHne ANCUMNNHBIL. AKTyanbHOCTb TennoduKaumm.
3akoHogaTenbHas
6a3a OueHka acpdekTmBHOCTM Tennodukaunm. OnpegeneHve pacxoga Tonnvea
1 TENNOCHAGKEHUS Ha KOMBUHMPOBAaHHYIO U pasaernbHyo BbIPaGoTKY 3MEKTPUYECKON SHEPTUM 16 |2 |2 12
’ 1 TennoTel. OnpegenexHne abcontoTHOM 3KOHOMMM TOMNMBA NPU
OHepreTuyeckas
Tennodukaumm ot napoTypbuHHbIX TOLL.
achdhekTnBHOCTD
Tennodukaumu.
Knaccudukauus TennoBbix Harpy3ok. Ce3oHHas Harpyska.
1 Tennogsoe KpyrnorognuHas Harpyska. fogoson pacxog Tennotsl. Knaccudgukaums
2 HoTpeBHEHNE cucTem TennocHabxeHus. TennoBble CXEMbIMCTOYHUKOB TENOTHI. 24 2 |2 20
P ) BoasHble cuctemsl. MapoBble cuctemsl. Beibop TennoHocmtens un cuctemel
TennocHabxeHus.
PeXUMbI MerTopap! perynuposaHus. LieHTpansHoe perynmpoBaHue 0fHOPOAHON
SrVIIDOBAHMS Tennosoun Harpysku. Metoabl perynuposaHus. LieHTpanbHoe
3 Emc):'eMp perynvpoBaHue pasHOPOAHO TennoBow Harpy3ku. Belbop meTtoaa u |2 |2 20
LleHTpanbHOro perynnpoBaHnsa oTnycka TennoTel. Pexum oTnycka TennoTsl
LileHTpan13oBaHHOro 9
oT TOU,. pynnoBoe 1 MecTHoe perynMpoBaHue TEN0BOW Harpysku.
TennocHabxeHus. -
MHavBemayansHoe perynupoBaHne TennoBon Harpysku.
Mvopasnuueckun n | Cxembl 1 KOHUIypaums TennoBbIX ceTen. 3agaym rmapaBnmy4eckoro
Tennosomn pacyeTta Tennosbix ceTen. OCHOBHblE pac4eTHble 3aBUCUMOCTU
pac4yeTTensnosow rMApaBNMYECKOro pacyeTa TennoBbix ceTen. [opsaaok rmapasnM4eckoro
1 ceTn. pacuyeta. Nbe3omeTpuydecknii rpadpumk. MpUHLMNBI NOCTPOEHUS pasnuyHbIX (24 |2 | 2 20
'mapasnuyeckuin nbe3oMeTpuyecknx rpadmkos. MeToamka ruapaBnuyeckoro pacyeta
pexumM TennosbIX pa3BeTBMEHHbIX TENNOBLIX ceTel. OnpeaeneHne pacyeTHbIX pacxofoB
ceTen. BOAbI Y XapaKTepUCTUK HACOCOB.

3




O6opynoBaHue
cuctem
LleHTpann3oBaHHOIo
TennocHabxeHus.

Tunbl TennodrKaLMOHHbIX ycTaHoBOK TOL.
MapoBoasiHblenogorpesaTternbHble ycTaHoBKW. Bogonoarotoska Ans
Tennosbix ceTen. Bogonoarotoska ANs TENNOBbIX CeTEW. TUMbl yCTaHOBOK
TennoBbIX MyHKTOB. Tpacca u npodunb Tennonposoaos. KOHCTPyKUmMS
TennonposoAoB. Tennosas nsonsums. Tpybbl, coeanHeHNs 1 onopsl.
KomneHcauus TemnepatypHbix Aedopmaumin. OCHOBHbIE pacHeTHble
3aBMCUMMOCTM U MeTOAMKa TENNOBOro pacyeTa TennoBbIX ceTei. Tennosble
notepu u KMNa tennoson nsonsuun. Beibop TonwmHbI
TEnnon3onaLUUOHHOrO Cros.

28

20

Okcnnyartaumsa
cuctem
LieHTpan13oBaHHOro
TennocHabxeHus.

XapaktepucTuka obbekTa akcnnyatauuu. MNoBbIeHne HagexHoCTH
TennocHabxeHus. KauectBo TennocHabxeHusi. VicnbiTaHne TennoBbIx
ceTel. Bbibop cxemMbl aHeprocHabxeHust paoHa. OnTummnsaums cuctem
TennocHabxeHns. OnpeaenexHne onTumansHOro koadduumeHTa
Tennodukaumm 1 yaenbHoro nageHns AaBneHnst B ceTu. Jkcnnyataums
TENIOoBbIX CeTEl M TENNOBbLIX NYHKTOB. JKCNyaTauus UCTOYHUKOB Tenna.

28

20

Wtoro

144

16

16 (0

112

3.1 CTpyKTypa AUCLUNNNHBI ANA 3a04HON hopMbl 06yYeHus

Howmep

Mopyre pasgena

HavmeHoBaHune
pasgena

Ay[MTOPHbIE 3aHATUSA

Tembl pasgena Bcero vacos

JIK

n3
(C3)

CPC

BeepneHue.
HopmatumsHo-
3akoHoaaTenbHas
6a3sa
TennocHabXeHus.
OHepreTnyeckas
achdhekTNBHOCTD
Tennodukaumn.

MpeomeT n cogepxaHve
AUCLUMNIMHBL. AKTyarnbHOCTb
Tennodukaumm. OueHka
abheKkTMBHOCTM Tennodukaumm.
OnpepgenexHue pacxoda Tonnuea
Ha KOMBUHUPOBaHHYHO U
pasaenbHyto BbipaboTky
3MEKTPUYECKOW SHEPTUN U
Tennotbl. OnpegenexHve
abcontoTHOM 3KOHOMMM ToNNMBa
npwv Tennodukaumm ot
napoTyp6uHHbIX TOLL.
XapakTepucTuka cuctemsl
TennocHabxeHus
3abaikanbckoro kpasi.

30

30

Tennosoe
notpebneHve.

Knaccudukauns Tennosbix
Harpy3sok. Ce3oHHas Harpyska.
KpyrnoroamyHas Harpyska.
[opoBon pacxon TennoThl.
Knaccudwukauus cuctem
TennocHabxeHus. Tennosble
CXEMbIMCTOYHUKOB TEMMOThI.
BogasiHele cuctemsl. Maposbie
cucTembl. Beibop TennoHocuTens
N CUCTEMBbI TennocHabXeHus.

24 2

20

Pexumbl
perynvmpoBaHus
cuctem
LieHTpan13oBaHHOIo
TennocHabXeHus.

MeTopap!l perynupoBaHus.
LleHTpanbHoe perynupoBaHue
O[HOPOAHOW TENMOBOW Harpy3ku.
MeTozabl perynupoBaHusi.
LleHTpanbHoOe perynmpoBaHve
pasHOpPOAHON TensioBomn
Harpy3ku. Beibop meToaa
LieHTparbHOro perynmpoBaHuvsi
oTnycka TennoTbl. Pexum
oTnycka TennoTbl oT TOL.
pynnoBoe u mecTHoe
perynupoBaHue TenoBon
Harpysku. MlHaueuayansHoe
perynupoBaHue TenoBon
Harpy3kun. CTyneHu n cnocobbl
perynupoBaHus TENMoBow
Harpysku B cuctemax
TennocHabxeHus
3abaiikanbckoro kpasi.

22 2

20




CxeMbl U KOHUTypauums
TennoBbIX ceTel. 3agaun
rMapaBnUMyYeckoro pacyeta
TennoBbix ceTen. OCHOBHbIE
pacyeTHble 3aBUCMMOCTH
T rMApaBM4Eckoro pacyeTa
Tennosoii pacueT Tennosbix ceTen. MNopaaok
o rMApaBnMYeckoro pacyeTa.
1 TENroBom CeT. | [Nbe3omeTpuryeckmin rpaduk. 22 2 20
'mopasnuyeckuin
PEXUM TENNOBLIX MpUHUMNBI NOCTPOEHMUS
coTeil. pasnnYHbIX NbE30METPUYECKMX
rpacukoB. MeToauka
rmgpaBnM4eckoro pacyeTa
pa3BeTBMEHHbIX TEMNMOBbLIX CETEN.
OnpepaeneHne pacyeTHbIX
pacxofoB BOAbI U XapaKTepUCTUK
HaCcoCoB.
Tunbl TENNOMUKALMOHHBIX
ycTtaHoBok TOL,.
MapoBoasiHblenogorpeBaTenbHbIe
ycTaHoBku. Bogonogrotoska ons
TEnsnoBbIX ceTen.
BogonoaroToBka Ansi TennoBbIx
ceTel. Tunbl yCTaHOBOK
TennoBbix NyHKTOB. Tpacca u
npodunb TENNONPOBOAOB.
KoHCcTpyKumMs TennonpoBoaoB.
20 20
Tennosas nsonsuusi. TpyGsl,
COeauHEeHNs 1 onopsbl.
KomneHcaumsa TemnepaTypHbIX
nedopmaunii. OCHOBHbIE
pacyeTHble 3aBUCUMOCTU U
MeTOAMKa TENMoBOro pacyeTa
2 Tennosbix ceTen. Tennosble
notepwu u KM tennoson
n3onsiumun. Beibop TonLwmHbI
TeNnnon3onsLMOHHOro Crosi.
XapaktepucTuka
obbekTa
aKcnnyataumm.
OBopynosakue I'IOBb||.yueH|/|e
2 cncTem HaOeXHoCTU
LEHTPan1M3oBaHHOIro
TENNOCHAGKEHMS TennocHabxeHus.
KauectBo
TennocHabxeHus.
WcnbiTanne
TEnsoBbIX CeTEN.
Bbi6op cxembl
3HeprocHabxeHus
pavioHa.
OnTummusaums
Okcnnyartaums cucTem 2ulol2 20
2 cuctem TennocHabxeHus.
LeHTpanmaosaHHoro | OnpeaeneHve
TENnnocHabXeHus1. onTUMasnbLHOro
KoadppmumneHTa
Tennodukaummn n
yAenbHOro
nageHus
[aBneHusi B CeTu.
OkcnnyaTtauus
TennoBbix ceTen
N TennoBbIX
NyHKTOB.
OkcnnyaTtauus
MNCTOYHMKOB
Tenna.
WTtoro 142 6 [6]0 130
3.4. CopepxaHue pa3aenoB AUCLUNIIUHbI
3.4.1. JleKuMOHHbIE 3aHATUSA, coaepKaHue U o6beM B Yacax
H TpyaoemKocTb
Mogaynb, pagx:ﬁa Tema CopepxaHue (B yacax)
090 [ 300




BBseneHue.
HopmatumsHo-
3aKOHOAATENbHAS MpeameT 1 cogepxaHne QUCLUMNNMHBIL. AKTyanbHOCTb Tennodukaumm. OueHka
Gasa acbekTMBHOCTM Tennodukaumm. OnpegeneHve pacxoga Tonnmea Ha
1 TennocHaGKeHs. KOMBWHMPOBaHHYO U paszenkHyto BbIpabOoTKy 3MEeKTPUYECKON SHeprum 1 TeNNoThbI. 2
BHepreTudeckas OnpepgeneHne abcontoTHOM 3KOHOMMM TOMNMMBA NpU Tennogukaumm ot
ahheKTUBHOCTL napoTypbuHHbIX TOL,.
Tennodukauun.
1 Knaccudukauus Tennosbix Harpy3ok. Ce3oHHas Harpyska. KpyrnorogmyHas Harpyska.
P Tennosoe opoBoi pacxog TennoTbl. Knaccudukaums cuctem TensniocHabxkeHusl. Tennosble P P
notpebneHve. CXEMbIMCTOYHMKOB TeNnoThl. BoasiHble cuctemsl. [MapoBble cuctemsl. Beibop
TENIOHOCUTENS U CUCTEMBI TENNOCHAGXKEHNS.
Pexumbl MeTopap! perynupoBaHusi. LieHTpanbHoe perynupoBaHue OfHOPOAHON TENSOBOW
perynvmpoBaHus Harpysku. MeToap! perynupoBaHusi. LieHTpanbHoe perynupoBaHue pa3HopoaHON
3 cucrtem TennoBou Harpy3ku. Beibop meTofa LieHTpanbHOro perynupoBaHuns oTrycka Tennotel. | 2 2
LeHTpanu3oBaHHoro | Pexwum otnycka Tennotsl ot TOLL. pynnoBoe n mecTHOe perynmpoBaHue TennoBom
TennocHabxeHus. Harpysku. lHgnemayansHoe perynupoBaHue TEeMnoBOW Harpy3ku.
F'mapasnuyeckun n o
TeNNOBON CxeMmbl u KOH(bVJprEiLl,VIH TennoBbix ceTen. 3agaym ruapaBnnyeckoro pacyeta
PACHETTENNOBON TEnmnoBbIX ceTedl. OCHOBHblE pacyeTHbIe 3aBUCUMOCTU MMAPaBNNYECKOro pacueta
1 ceTn. TennoBblx ceTen. [Mopsaaok rmapaenuyeckoro pacyeTa. Nbe3oMeTpuyeckuin rpaduk. 2
Fuapasnuueckuii MpUHUMNBI NOCTPOEHNSA Pa3NNYHBIX NbE30METPUYECKUX rpagawkos. MeToauka
DEXAM TENNOBLIX rMApaBnMYeckoro pacyeTa pa3BeTBNEHHbIX TENNOBbIX ceTen. OnpedenexHne
oy pacyeTHbIX PacxofoB BOAbI U XapaKTEPUCTUK HACOCOB.
Twnbl TennoduKkaumMoHHbIX ycTaHoBok TOL,. MNMapoBoasHbienogorpeBaTenbHble
OBopypoBaHMe yCTaHOBKM. Boponoarotoska Ans TennosbIx ceTen. Boaonoarotoska Ans TennosbIxX
2 cncTem ceTen. Tunbl YCTaHOBOK TEMMOBbLIX MYHKTOB. Tpacca 1 Npousb TENNONPOBOAOB.
2 LLEHTPANNIOBAHHOTO KoHcTpykums Tennonposodos. Tennosasi nsonAuus. Tpy6bl, COEANHEHUS U OMOPbI. 4
TEMNOCHAGKEHMSI. KomneHcauus TemnepatypHbix AedopMaLimnii. 9CHOBHbIe pacyeTHble 3aBMCUMOCTM W
MeToAuMKa TEMNOBOro pacyeTa Tennosbix ceTen. Tennosble notepu u KM tennoson
nsonsaumun. Beibop ToNWMHbEI TENNON30NALMOHHOTO CroS.
Xapaktepuctuka obbekTa akcnnyatauuy. MNoBbleHne HaaeXHOCTU TENNOCHAGXEHWS.
Okcnnyartaums KayecTtBo TennocHabxeHus. VicnbiTaHne TennoBbix ceTel. Beibop cxembl
3 cuctem 3HeprocHabxeHus paoHa. OnTumMu3auusi cucteM TennocHabxeHusi. OnpeaeneHve 4 9
LieHTPan13oBaHHOro | ONTUMarnbHOro KoadduuneHTa Tennodukaumm u yaenbHoro nageHns aBneHms B
TennocHabxeHus. ceTn. KcnnyaTaums TENSoBbIX CeTeW U TENMOBbIX NYHKTOB. JKCnnyataums
MCTOYHMKOB Tenna.
3.4.2. MNpakTnyeckue 3aHATUA, coaepKaHue n o6bLem B Yacax
" Homep TpyaoemKkocTb
oayrnb pasnena Tema CopepxaHue (B Yacax)
0®0 | 390
BeeneHue.
HopmatumsHo-
aaKoHORATENbHAR MpeameT 1 cogepxaHne AUCLUMNNMHBI. AKTyanbHOCTb Tennodukaumm. OueHka
6a3a acbdekTuBHOCTM Tennodukaumm. OnpeaenexHve pacxoaa TONNBa Ha
1 TENNOCHAGKEHUS KOMBWHMPOBaHHYIO U pasaenbHyo BbIPabOoTKy 3MEKTPUYECKON IHEPTUN U TENMOThI. 2
. OnpepgeneHne abcontoTHOM 3KOHOMMM TOMNMBA NpU Tennoukaumm ot
OHepreTnyeckas
napoTyp6uHHbIX TOL,.
ahheKTUBHOCTD
Tennodukaumu.
1 Knaccudukauus Tennosbix Harpy3ok. Ce3oHHas Harpyska. KpyrnorogmyHas Harpyska.
P Tennosoe FopoBoi pacxog TennoTebl. Knaccudumkaums cuctem TensiocHabxkeHusl. Tennosble P P
notpebneHve. CXEMbIMCTOYHMKOB TeNnoThl. BoasiHble cuctemsl. [apoBble cuctemsl. Beibop
TENIOHOCUTENS U CUCTEMBI TENNOCHAGXKEHNS.
Pexumbl MeTopab! perynuposaHus. LieHTpanbHoe perynmpoBaHne ofHOPOAHON TENOBOM
perynvpoBaHus Harpy3ku. MeTogp! perynupoBaHus. LieHTpanbHoe perynupoBaHue pa3HopoaHON
3 cuctem TennoBou Harpy3sku. Beibop meTofa LeHTpanbHOro perynupoBaHuns oTrycka Tennotel. | 2
LieHTpanusoBaHHoro | Pexum otnycka TennoTel oT TOL. pynnoBoe n MmecTHOe perynmpoBaHue TennoBomn
TennocHabxeHus. Harpysku. lHonemayansHoe perynupoBaHue TEennoBOW Harpy3ku.
'mopasnuyecknn n o
TenNOBON CxeMbl 1 K0H¢>v1rypauwﬂ TennoBbIX ceTen. 3agayun rnapaBnuyeckoro pacyeTa
paCHETTENNOBOM TENmnoBbIX ceTedl. OCHOBHblE pacyeTHble 3aBUCUMOCTU MMAPaBANYECKOro pacueta
1 ceTn. TennoBblX ceTen. [Mopsaaok rmapaenmyeckoro pacyeTa. Nbe3oMeTpuyeckuin rpaduk. 2 2
Fuapasnuueckuii MpUHUMNBI NOCTPOEHNSA Pa3NNYHBIX NbE30METPUYECKNX rpac})mxos. MeToauka
DEXAM TENNOBLIX rMapaBnMYeckoro pacyeTa pa3BeTBEHHbIX TENNOBLIX ceTen. OnpegenexHve
coTeil. pacyeTHbIX PpacxofoB BOAbI U XapaKTEPUCTUK HAaCOCOB.
2




Tunbl TennodrKaLMoHHbIX ycTaHoBok TOL. MNapoBoasHeienogorpeBaTernbHble
OBopyaoBakve yCTaHOBKM. BoponoparotoBka ans Tennosbix ceTel. Bogonoarotoska Ans Tennosbix
ceTen. Tunbl YCTaHOBOK TEMMOBbLIX MYHKTOB. Tpacca 1 Npodusib TENNONPOBOAOB.
2 ClgiTTe“aAnmosaHHoro KoHcTpykumsa Tennonposogos. Tennosas nsonauus. Tpy6Obl, COEAMHEHNUS 1 OMOPbI. 4
'll_'lerlﬂgCHa@KeHMﬂ. KomneHcaumsa TemnepatypHbIx AedopMaumn. 9CHOBHbIe pacyeTHbIe 3aBMCHUMOCTY 1
MeToAuKa TEeNSIOBOro pacyeTa TensnoBbix ceTen. Tennosble notepu 1 KMNO tennosown
n3onsumun. Beibop ToNLWMHBI TENNON30NSILMOHHOIO Cros.
Xapaktepuctuka obbekta akcnnyartauuu. MNosbllleHne HaaeXHOCTU TENNOCHaOXeHNS.
Okcnnyaraums KayecTBo TennocHabxeHus. VicnbiTaHne TennoBbix ceTen. Beibop cxembl
3 cuctem 3HeprocHabxeHusa panoHa. OnTummnsaums cuctem TennocHabxernus. Onpegenexne 4 2
LieHTPann3oBaHHOro | ONTUMarnbHOro KoadduumeHTa Tennodukaumm n yaenbHoro nageHns aBneHns B
TennocHabxeHus. ceTn. KkcnnyaTaums TensoBbIX CeTel U TENMOBbLIX NYHKTOB. JKCnnyaTaums
MCTOYHMKOB Tenna.
3.4.3. labopaTopHble 3aHATUSA, coaepKaHMe U 06beM B Yacax
TpynoemkocTb (B Yacax)
Moaynb Homep pasgena Tema CopepxaHue 090 | 300
3.6. CamocTosiTenbHas paboTa cTyAeHTOB
CopepxaHue TpyaoemKocTb (B Yacax)
martepuana, .
Homep Buabl camocToATensHoOM
Monyne pasgena BbIHOCMOTO Ha paboTbl 0d0 360
camocToaTensbHoe
n3yyeHve
MpeameT u
coaepxaHue
ONCLMNINMHBI.
AKTYyanbHoOCTb
Tennodukaumu.
OueHka
achdhekTnBHOCTH
Tennodukaumu.
Onpepenexve
pacxofa Tonnuea | BeinonHeHne gomaluHux
Ha KOHTPOnbHbIX paboT;
1 KOMOMHMPOBaHHYO | NoaroToBka NED 30
1 pasgenbHyto 3MNEeKTPOHHbIXNpe3eHTauun;
BbIpaboTKy peLueHne CUTYaLMOHHBIX
aneKkTpuYeckomn 3ajav.
3Heprum n
TennoThl.
Onpepenexve
abcontoTHoOW
39KOHOMMWM TONNMBa
npu
Tennodukaumm ot
napoTypOUHHBLIX
T3U.
Knaccudukauus Tennosbix
Harpy3ok. Ce3oHHas
1 Harpyska. KpyrnoroamyHas
Harpyaka. ['0noBoi pacxop BbinonHeHne goMatuHmx
Tennotbl. Knaccudukaumsa .
cMCTeM TennocHabxeHus, | orTPOTIBHEIX pabor;
2 Tennosble MOATOTOBKA _ |20 20
CXEMBIMCTOUHIKOR 3NEKTPOHHbIXNPE3EHTaUNI;
peLLeHne CUTYaLMOHHBIX
TennoTbl. BoasiHble
3ajau.
cucTemsl. NapoBble
cucTembl. Beibop
TENnoHOCUTENS N CUCTEMBI
TennocHabxeHus.
Pexumbl perynupoBaHus BbinonHeHve gomaluHux
3 cucTem KOHTPOrbHbIX paboT; MOArOTOBKA | 5 | o
LeHTpan1M3oBaHHOro 3MNeKTPOHHbIXNPe3eHTauui;
TennocHabxeHus. peLleHne CUTyaLMOHHbIX 3aaad.




CxeMmbl 1 KOHGUrypaums
TennoBbIX ceTen. 3agaun
rMAapaBnMYecKoro pacyeta
TennoBbix ceTeit. OCHOBHblE
pacyeTHble 3aBUCMMOCTHU
rMapaBnMYeckoro pacyeta
TennosbIx ceTen. MNopsagok

'mppasnuyeckmn n
AP rmapaBnMyeckoro pacyeTa.

TENnoBOW pacyeTTenIoBon 9
1 o Mbe3omeTpuyeckunin rpacuk. 20| 2
ceTu. Mmapaenuyeckuit SOMETpUIec pac 020

o MprHUMNBI NOCTPOEHMS
PEXMM TENmnoBbIX CETEei.
1 Pa3nUYHbIX NbE30MEeTPUIECKMX
rpacukoB. MeToauka
rMaopaBrMYecKoro pacyeTa
pa3BeTBMNEHHbIX TENIIOBLIX CETEN.
Onpepenexune pacyeTHbIX
pacxonoB BOAbl Y XapaKTepucTuk
HacocCoB.

Tunbl TENNoMUKaLNOHHBbIX
ycTtaHoBok TOL,.
MapoBoasiHblenogorpeBaTenbHbIe
ycTaHoBku. BogonogrotoBka ans
TennoBbIX CeTeN.
BopgonoaroToBka Ansi TENNoBbIX
ceTei. Tunbl yCTaHOBOK
TennoBbIX NYHKTOB. Tpacca n
npodwmrnb TENNONPOBOAOB.
KoHCTpyKUMS TennonpoBoaoB.
Tennosasi usonsuus. TpyGsl,
COeaUHEHNs 1 onopsbl.
KomneHcaums TemnepaTtypHbIX
nedopmaunii. OCHOBHbIE
pacyeTHble 3aBUCUMOCTU 1
MeToAMKa TennoBoro pacyeTta
TennoBbIX ceTei. Tennosble

2 notepwu u KM tennoson
n3onsiumun. Beibop TonwmHbI
TENNON30MSILMOHHOTIO Cros.

2 O6GopyaoBaHue cucTem
2 LieHTpan1M3oBaHHOro
TennocHabxeHus!.

20 | 20

XapakTtepucTuka obbekTa
akcnnyaTtauun. MosbilweHne
HaAEeXHOCTU TennocHabXxeHus.
KayecTtBO TennocHabxeHus.
VcnbiTaHve TennoBbIX CETEN.
BbI6op cxeMbl 3HeprocHabxeHust
Okcnnyataums cuctem pavioHa. OnTummsaums cuctem

2 3 LeHTPan1M3oBaHHOro TennocHabxenus. Onpegenexne | 20 | 20
TennocHabxeHus. onTMMasnbHOro koadgpuumeHTa
Tennovkauum u yaenbHoro
nafeHust JaBrieHusi B CETU.
Jkcnnyataums TENNoBbIX ceTen n
TENNOBbIX NMYHKTOB.
3kennyaTtaumsi UCTOYHWUKOB
Tenna.

4. ®oHA OLEHOYHbIX CPeACTB ANA NPoBeAeHUA TeKyLLEN U NPOMEXYTOYHON aTTecTauMm obyyarowmxcsa no AncCUnnnmHe
DoHA, OLEHOYHbBIX CPEeACTB TEKYLLErO KOHTPOMS U NPOMEXYTOYHON aTTecTaumMm No UToramMm OCBOEHUS ANCLMNIUHBI NPEACTABMNEH B NPUNOXEHNN.
DoH/ OLIEHOYHbIX CPEaACTB
5. Yye6HO-meTOAMYeCKOE U MH(pOpMaLMOHHOe oGecnevyeHne AUCLUNIIUHbI

5.1. OcHoBHas nuTepartypa

5.1.1. NevaTHble uspnaHusa
1. Cokonos, Edum Akosnesuy. Tennodukauma n Tennosble ceTtn : y4ebHuk / CokonoB Edum Akoeneswd. - 8-eusn., ctep. - Mockea : M3WU,
2006. - 472c. : vn. - ISBN 5-903072-15-9 : 880-00.
2. CadboHoB, A.N.C6opHMK 3agad no Tennodukauum n TennosbiM ceTsM : ydeb.nocobue /A.M.CadoHoB. - 3-en3p., nepepab. - Mockea :
OHeproatomusgat, 1985. - 232c. : un. - 0-65.
3. TennocHabxeHue : y4ebHuk ans By3oB / A.A.WNoHuH [nap.]; nogpea. A.A.MoHuHa. -Mocksa : CTpoiinsgar, 1982. - 336 c. : un. - 1-50.

5.1.2. UspaHusa n3 36C
1. Xpycranes, b.M. TennocHabxeHune n BeHTUNsAUMS. KypcoBoe u aunnomHoe npoektuposanue / 5.M. Xpyctanes; Xpyctanes b.M. - Moscow:
ACB, 2010. - . -TennocHabxeHne 1 BeHTUNAUMS. KypcoBoe M AMNNOMHOE NPOEK-TUpOoBaHWe [AnekTpoHHblMpecypc] / Moa pea. npod. B. M.
XpyctaneBa. - 3-e wu3gaHue uWCnpaBfneHHoe W pononHeHHoe.- M. : WspatenbctBo ACB, 2010. - ISBN 978-5-93093-394-4.
http://www.studentlibrary.ru/book/ISBN9785930933944.htmi

5.2. lononHuTenbHas nutepartypa

5.2.1. NMeyaTHble n3gaHun



1. CepegakuH, A.A. SHeprocbepexeHune B cuctemax tennocHabxeHns 3abavi-kanbckoro kpas : moHorp. / A.A. CepegkuH, C.A. TpebyHckux, M.C.
Bacc. - Yura : 3a6l'Y, 2016. -153 c. - ISBN 978-5-9293-1700-2 : 153-00.

2. HemueB, 3eHOoH PunnMOHOBMY. TennosHepreTMyeckme yCTaHOBKM M TenmocHabxeHue :yyeb.nocobue / HemueB 3eHOH ®unmmoHoBWY,
ApceHbeB ['ep-maH Buktoposuy. - Mocksa :3Heprousgar, 1982. - 400 c. : un. - 0-90.

3. TennocHabxeHue : yueb. nocobue ans cryaeHToB By30B / KoanH Buktop Eroposuy [uap.]. - Mocksa : Beicw. wk., 1980. - 408 c. : un. - 1-10.

4. CotHukoBa, O.A.TEMNOCHABXEHWE / O.A.CoTHukoBa, B.H.Menb-kymos;CotHukoBaO.A.; MenbkymoBB.H. - Moscow : ACB, 2009. - . -
TEMNNOCHABXEHWE[OnekTpoHHbIpecypc] : YuebHoenocobue / Cot-HukoBaO.A., MenbkymoBB.H. - M. :U3patensctBo ACB, 2009. - ISBN
978-5-93093-374-X.

5. BoasiHble TennoBble ceTu : cnpaBoyHoe nocobue no npoektuposanuio / U.B.bensaikunaluap.]; nogpea. H.K.'pomosa, E.M.LLy6uHa. - Mocksa :
OHeproatomusgat, 1988. - 376 ¢ :un. - ISBN 5-283-00114-8 : 2-60.

5.2.2. UspaHua us 36C
5.3. Ba3bl gaHHbIX, NH(POPMALIMOHHO-CNPABOYHbIE U NOUCKOBbLIE CUCTEMBbI

. Bubnuoteka 3a6l'yY; — Pexxum goctyna: http://library.zabgu.ru/

. OBC «Tpouukunin mocT»; — Pexxum goctyna: http://www.trmost.ru

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

. OBC «HOpaiit»; — Pexxum pgoctyna: http://www.biblio-online.ru

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

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

. OBC «KoHcynbTaHT cTyaeHTay; — Pexxum goctyna: http://www.studentlibrary.ru

. FocypapcTBeHHasnybnmuHasiHay4Ho-TexHu4eckasbnonmotekaPoccun. — PexxumpocTyna: http://www.gpntb.ru/
. HayyHas anektpoHHas 6ubnuoteka eLIBRARY.RU- Pexum goctyna: https://elibrary.ru/
10. Bubnvoteka ctpouTensctea — Pexxum goctyna: http://www.zodchii.ws

11. Bubnnoteka TexHu4eckon nuTepatypbl. — Pexum goctyna: http://techlib.org

12. Bubnvoteka TexHu4eckon nuTepatypbl. — Pexxum goctyna: http://listlib.narod.ru/

13. TexHuueckasn 6ubnuoteka. — Pexxum goctyna: http://techlibrary.ru/

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

15. ABTOMOGUNBHAA nutepaTypa. — Pexwum goctyna: http://www.driveforce.ru/

16. TexJlut.py — Pexum poctyna: http://www.tehlit.ru/

17. OnekTpoHHas Gubnuoteka «eKNIGI». — Pexxum goctyna: https://eknigi.org/tehnika/

OCONOOORWN-=

6. MepeyeHb NporpaMmmHoro o6ecneyeHus
MporpammHoe o6ecneyvenne obuiero HasHaveHusi: OC Microsoft Windows, Microsoft Office, ABBYY FineReader, ESET NOD32 Smart Security
Business Edition, Foxit Reader, AVUBC "Merallpo".
MporpammHoe obecneyeHre cneumnanbHoOro HasHadveHus: Foxit Reader, AckoH Komnac-3D LT, ABBYY FineReader, APM "3xeproayautop”

7. MaTepuanbHo-TexHM4Yeckoe obecneyeHne AUCLMNIUHBbI

HaumeHoBaHWe NoMeLLeHW Ans NPOBEAEHNS YYeBHbIX 3aHATUI U ANs OcCHalLeHHOCTb CrieLmarnbHbIX MOMELLEHUI U NMOMELLEHNIT Ans
CaMOCTOSATESNbHO PaboThl 06y4aoLLMXCs CaMOCTOATESbHOM paboThbl

8. MeToanyeckne pekomeHaaLMM No opraHU3auumn M3yYyeHns QUCLUNIIUHDI

[Ins adpekTMBHOrO 0CBOEHMSA MaTepuana AUCUMNINHBI HEOBX0AMMbIM SIBMAETCS BbINONHEHME crneayrowmx TpeboBaHuin:

- obsizaTenbHOe MocelleHne BCeX NEKUMOHHbIX 3aHSTWI, CNoCOGCTBYHOLLEE CUCTEMHOMY OBMaAEHWI MaTepuarnoM Kypca; - BCE BOMPOCH
COOTBETCTBYIOLLMNX Pa3fenos U Tem No AncumnnmnHe Heobxoammo chmkcmpoBaTh (Ha NMobbix HOCUTENAX MHAOPMaLNK);

- obszaTenbHOe CaMOCTOSITENbHOE BbINOMHEHWE AOMALUHMX 3afaHui ABNSETCs BaxHeWwum TpeboBaHmem u ycnosuem opmMupoBaHus
LIENOCTHOrO U CUCTEMHOIO 3HAHWSA MO AUCLMUMINHE;

- 06a3aTENBbHOCTb NIMYHON aKTUBHOCTM KaXAoro CTyAEeHTa Ha BCEeX 3aHATUAX MO AUCLMNIIHE;

- B Cyyasix HEsICHOCTU Kakunx-nnbo BOMpocoB, 06CyKaaeMblX Ha 3aHATUSIX, HEOBXOAMMO 3aaaTh COOTBETCTBYIOLLME BOMPOChH! NpenoaaBaTternto, a
He OCTaBNSATb UX HEMOHATLIMU;

- B Cryyasx NpomnyckoB 3aHSTUI MO YBaXWTENbHbIM NPUYMHAM CTyAeHTaM NpeaoCcTaBnsieTcsl NpaBo MOArOTOBKW W MPeAcTaBNeHUs 3agaHnui u
OTBETOB Ha BOMPOCHI U3y4eHHOro MaTepuarna, ¢ pac4eToM Ha NMoMmoLLb NpenoaaBaTens B ero yCBOEHWUM;

- B CNy4asix NpornyckoB 6e3 yBaXuTenbHOW NPUYKNHbI CTYAEHT 06si3aH CaMOCTOSITENbHO U3y4YnTb COOTBETCTBYIOLMIA MaTepuarn;

- HEOBXOAMMbIM YCIOBUEM SIBISIETCA CaMOCTOSITENIbHOCTb M MHULMATUBHOCTb CTYAEHTOB MpW KOHTporne Habopa 6annoB no avcuunnuHe Ansi
YCMELLHOIO NPOXOXAEHUS MPOMEXYTOYHON aTTecTaunn. Ans acbeKkTMBHOro OCBOEHUS MaTepuana AUCUMNANHBI B XO4€e NPaKTUYEeCKMX 3aHATUIN
HeobxoaMMO BhINOSIHEHUE CreaytoLmX TpeGoBaHNiA:

- YeTKO NOHMMaTb Lienu NPeCcTosILLUMX 3aHATUIA (NpeaBapuTenbHO (DOPMYNMPYIOTCS NpenoaaBaTerniem):

- BNageTb HaBblkaMu noucka, 06paboTku, aganTtaummn 1 npeseHTaumMm HeobxoanuMoro maTepuana;

- YyMeTb YeTKO (hOpMYnMpoBaTb WM OTCTaMBaTb COOCTBEHHbIN B3rnsg Ha paccmaTpvBaeMble NpobrieMHble BOMpPOCh!, KOTOPbI HEOBGXOAMMO
NOAKPENNATb afekBaTHON aprymMmeHTaumen;

- YMeTb BbIAENsATb U hOPMYNMpPOBaThL NPOTUBOPEYMS MO paccMaTpuBaeMbiM NpoGrieMam,noHMMas X UCTOYHUKK;

- BnageTb HaBblkaMW MyGAUYHOrO BbICTYMNNEHMS (JIOTMYHO, SICHO M NaKOHWYHO M3naraTb CBOWM MbICNW; afeKBaTHO OLeHMBaTb BOCMPUSTME W
NnoHMMaHue cnywaTensMu NpeacTaBnsemMoro martepuana; oTBevaTb Ha 3aJaBaeMble BOMPOCHI; NPUBOAWUTL afekBaTHble M ybeauTenbHble
apryMeHTbl B 3alWuTy CBOEW Nosuumm un T.4.);

- YMETb KPUTUYECKM OLieHMBaTb COBCTBEHHbIE 3HAHWSA, YMEHWUS U HaBbIKU B AWHaMWKE B CPABHEHUW C TAKOBLIMU Y OPYIUX, C LENbI PackpbITUs
[OOMNONHUTENbHBIX BO3MOXHOCTEWN UX Pa3BUTUS;

- NPV NOAFOTOBKE K 3aHATUSIM 06583aTENbHO U3YYNUTb PEKOMEHAYEMYIO NUTEpaTypy.

PaspaboTtuuk/rpynna paspabotunko: CepeakuH AnekcaHap AnekceeBud, OLEHT

PaccmoTpeHa Ha 3aceaaHum kadeapsbl

(npoTtokon ot 03.09.2019 r. Ne 1)

CornacoBaHa ¢ Bbinyckawluen kaceapon
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