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1. Hean u 3aga4yM TUCHHUILTHHBI

OcHoBHasi ueab Kypca: «VICTOUHHKHM M CHUCTEMBI TEIJIOCHAOXKEHUS SBISETCA MOATOTOBKA
0aKaiaBpoB, CHEIUATM3UPYIONINXCS B O0JIACTH JHEProoOeCredeHus NPEIIPUSTHHA, K PEIICHHUIO
BOIIPOCOB  IPOEKTUPOBAHUS, OKCIUTyaTallud M  COBEPIICHCTBOBAHUS CHUCTEM OOecreYeHHs
NPEINPUITHH TEIJIOTON mapa v ropsiuei BOJIbI.

33113‘-11/1 AUCHUIIJIMHBI: O3HAKOMIJICHHUEC CTYJACHTOB C OCHOBHBIMH CXE€MHBIMU U KOHCTPYKTHBHBIMU
PCIICHUAMM, UCITIOJIB3YyCMbIMU B COBPEMCHHBIX CUCTEMAX TGHJIOCH3,6)K€HI/I$I, " C IpUHIHUIIAMHU U
METOAaMHU COBCPIICHCTBOBAHUSA CUCTEM M UX 3JICMCHTOB.

2. MecTo TUCHMIUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl
Yuebuas AJUCHUITIJINHA «ICTOYHUKH U CHCTEMEI TGHHOCH&G)KGHI/IH» ABJIACTCA HHCHHHHHHOﬁ 10

BbIOOpY yacTu, GOpMHUPYEMOIl ydacTHUKAMH 00pa30BaTeIbHBIX OTHOIIEHUH B yueOHoM mrane OOIT
HarnpasieHus 13.03.01 «TemnosHepreTuka U TEIUVIOTEXHUKA» U MPEAYyCMOTPEHA ISl U3YYEHUS B 5
cemecTpe, Oa3upyeTcss Ha 3HAHUM OOLIETEXHUYECKHX M CHEHHANBHBIX TUCIUILIMH: «XHUMHUSD»,
«Dusukay, «Breicias matematukay, «lIlpuknaanas mexaHuka», «TexHudyeckas TEPMOIUHAMHUKAY,
«"'maporazoquHaMHKaY.

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB OOy4YeHHS] MO JUCHMILIMHE (MOAYJII0),

COOTHECCHHBbIX ¢ HHAUKATOPAMHU JOCTHKCHUA KOMIIeTEeHIIHIi.



Taoauna 1

Koa nmo ®I'OC

NHIuKATOPHI 10CTHKEHUS

I[lnanupyemsble pe3yabTaThbl 00y4eHHS 11O
aucuuninie (3YB)

OoumenpogeccuoHaIbHbIE

OIIK-3 CnocobeH AeMOHCTpUpPOBATh
NPUMEHEHHE OCHOBHBIX  CIIOCOOOB

MOJTyYCHHUS, npeoOpa3oBaHus,
TpaHcHopra u VICIIOJTb30BaHUSI
TEIIOTHI B TEIIOTEXHHYECKUX

YCTaHOBKax U CUCTEMaAx.

OIIK-3.1. JleMOHCTpUpPYET MOHHUMaHUE
OCHOBHBIX 3aKOHOB JIBYKEHUS KUAKOCTU
U rasa;

OIIK-3.2. IlpuMeHsieT 3HaHUS OCHOB
TUAPOra3oAMHAMUKN  JUISL  pacyeToB
TEIUIOTEXHUYECKUX YCTAHOBOK U CHCTEM;
OIIK-3.3. Hcnonb3yer 3HaHKE
TETTO(PU3UUECKUX CBOWCTB pabOvMX Tel
MIPH pacdeTax TeIIOTeXHUYECKUX
YCTAaHOBOK M CHUCTEM;

OIIK-3.6. [IleMoHCTpHpYyeT TOHUMAHUE
OCHOBHBIX 3aKOHOB U CIIOCOOOB
IepeHoca TEMJI0Thl U MacChl;

OIIK-3.7. IlpuMmeHsieT 3HaHUS OCHOB
TEIJIOMAacCOOOMEHa B TEINIOTEXHUYECKUX
yCTaHOBKaXx.

3HATb.

— o0mue 3aKOHOMEPHOCTH HW3MEHEHHUs MOTpeOIeHuUs
TEIUIOTBl  HPEANPUATHAMH  IIPU  U3MEHEHMSX
apaMeTpoB HapYKHOTO BO3/lyXa U MO yacaM padoueit
CMEHBI;

— METOJbl OIPENEICHNs BEIIMYUH PACXOJ0B TOILIMBHO-
SHEPreTUYECKUX  PECypCOB  pa3HbIMU  THIAMH
TEIUIOT€HEPUPYIOIUX YCTAHOBOK;

yMeThb:

— BBEIABJIATH PACUYCTHLIC PCIKUMBI pa6OTbI KaxXa0oro us
3BCHBCB CUCTCMBI ,

BJIAJETh:

— HaBBIKAMHM pacyeTa CHCTEM TEIUIOCHAOXKEHUsI U ee
3JIEMEHTOB C  HCIOJIb30BAaHUEM  KOMITBIOTEPHBIX
TEXHOJIOTHIA;

— METOJaMU OMpPENEIEHUs] PACUETHBIX PACXOJ0B
BO/JIbI M TIapa N0 Y4aCTKaM TEIUIOBOW CETH




4. O0beM TMCHUIIMHBI M BUIbI Y4eOHOH PadoThI

Tabauna 2
Bcero CemecTpbl
Bux yueGHoii paGoThI yacos/ 3a4.e]. 5 9
(01010) 300 (010110) 300
KonTtakTHasi paborta (Bcero) 68/1,9 22/0,6 68/1,9 22/0,6
B ToM umncne:
Jlexuun 34/0,9 12/0,3 34/0,9 12/0,3
[TpakTudeckue 3aHsATHS 34/0,9 10/0,3 34/0,9 10/0,3
CemuHaphl
JlaboparopHbie paboThI
CamocTrosiTesibHasi paboTa (Bcero) 112/3,1 158/4,4 112/3,1 158/4,4
B ToMm uncne:
Kypcoas pabora (mpoekT)
PacuetHo-rpaduueckne paboThl 40/1,1 86/2,4 40/1,1 86/2,4
HUTP
Pedeparsr
Jlokmnasbl
IIpe3enTanuu
U (unu) opyeue 6uovl camocmosmenvHol
pabomoi:
IToaroroBka K 1a00paTOpHBEIM pabOTaM
[ToAroToBKa K MPAKTUICCKUM 3aHSATUSIM 36/1,0 36/1,0 36/1,0 36/1,0
IToaroroBka K 3a4ery
[ToaroToBKA K 9K3aMEHY 36/1,0 36/1,0 36/1,0 36/1,0
Buja oruerHocT 3auer 3auer 3a4er 3auer
O6mas BCEI'O B uacax 180 180 180 180
TPYOEMKOCTE BCET' O B 3a4. exuHHnIax 5 5 5 5
JMCIUILINHBI




5. Conepsxkanme TUCHUNITHHBI

5.1.1 Pa3pgennl JUCHUIIMHBLI 1 BUABI 3aHATHI Taoauna 3
Yacel
Ne HaumeHoBaHue pasena Hacer Hacet npakTHyecknx | Beero uacos
n/n AUCHUIIJIMHBI 110 ceMeCTpaM HeKuHOHHubIX HaﬁOpaTOP? (CeMl/lHapCKI/IX)
3aHATHH bIX 3AaHATUU SAHSTHL
00O | 300 (00]0) 300 (01010 300 O0®0 | 390
1 TemoBbIe CETH U TEIUIOMOTPEOJISIONINE ) ) 4
CHCTEMEI.
MeTo/b1 onpeiesieHrst TOTPEOHOCTEH
2 | IPOMBIIUICHHBIX NPEANPUITUHN B 2 2 2 2 4 4
TEIJIOBOM SHEPrUU
3 Cuctembl TOpsYEro BOAOCHAOKEHUS, ) ) 4
OTOILJICHUS
[IpucoennHeHNE TOTPEOUTENCH TETIIOTHI
4 | K TCTUIOBBIM CETAM. Metoauka ) 5 4
er[puaBanecxoro pacuera TeIIoBbIX ) ) 4
cereit
5 TemoBolr w } IIPOYHOCTHOM  pacyeTsl ) ’ 4
TEIUIOBBIX CETEH.
6 [Ipoun3BoCTBEHHBIE U OTONMUTEILHBIC ) ) 4
KOTEJLHEIC. ) 1 3
7 TemnoBkle CXeMbI KOTECIbHBIX U ) ) 4
METOJIMKA UX pacyeTa.
3 3KCHJIy3T21HI:IFI CHCTEM TEIIOCHAOKECHUS ) ) 4
peANPUITHI 1 1 )
9 Opranuzanus oOCITy>KUBAaHHUS U PEMOHTA ) ) 4
TEIIOTEXHUYECKOTO 000PYIOBAHHSL.
[Taporypounnbsie TOLl kak HCTOYHUKU
10 | reHepanuu  TEMmJIOTHL B  CHCTEMax 2 2 4
TEIJIOCHAOKCHHSL. 2 1 3
1 CxeMblI OTITyCKa TEXHOJIOTMYECKOT0 Iapa ) ) 4
u ropsiueit Bojbl ot TOL]
12 Br100p 0CHOBHOTO U BCIIOMOTATEIHLHOTO ) ) 4
obopymoBanus TOLIL.
13 I"a3oTypOuHHBIE U TApOTa30BbIE ) 1 ) 1 4 2
AIEKTPOCTAHIIUHI
14 | ATOMHBIE HCTOYHUKH TEINIOCHAOKECHHUS 2 2 4
MI'I-351eKTpOCTaHLIMK U UCTOYHUKHU
15 | TemmocHaOKeHH Ha BO3OOHOBIIIEMEBIX 2 2 4
JHEpropecypcax 1 1 2
16 PerynmupoBanue oTmycka TETUIOTHI B ) 5 4
CHUCTEeMaX TEeIUIOCHAOKECHUS.
VICTOYHHKH TEIIOTEI CUCTEM
17 TETUIOCHA0KEHUST BTOPUYHBIX ) 1 ) 1 4 3
SHEPropecypcoB. JKOHOMHS TOILJIUBA.
Onrumuzaiuys CUCTEM TEIIOCHAOKEHHS.
HUTOrOO: 34 12 34 10 68 22




5.2 JIeknMoHHbIE 3aHATHSA

Taoauna 4

HaumenoBanue
pasaeia JTUCHUIJINHBI

Conep:xkanue pasaena

2

3

TemoBbIe ceTH U
TEIUIONOTPEOIAIONINe
CUCTEMBI.

Brenenue. [Ipeamer u cogepkanue Kypcea.

Ha3nauenue u o001acTh NPUMEHEHUS HCTOYHMKOB M CHUCTEM
TeriocHaOxeHus: npeanpuatuil. CoBpeMEHHOE COCTOSIHHME U
MIEPCIIEKTUBBI Pa3BUTHSI TEIUIOHEPTETUKHN B Poccun u 3a pyOexoM.
[lepcriekTHBBI ~ pa3BUTHUS TEII0CHA0KEeHUs B Poccun.
Okonoruyeckue 3aaa4u. OUnCTKa IPOU3BOJCTBEHHBIX CTOYHBIX BOJ
OT BPEIHBIX BHIOPOCOB.

TenoBble ceTH M TEIIONOTPEOAIONINE CUCTEMBI KaK OCHOBHBIC
3BEHbSI CUCTEMBbl TerjocHaOkeHus. (OCHOBHBIE HaIpaBIICHUS
pa3BUTHS CHUCTEM TEIUIOCHAOXKEHUS B JPYIMX CTpaHax. 3aJadyu
COBEpIICHCTBOBAaHUSA  cHUCTeM  TeruiocHaOxkeHus.  [IpoGnembl
JalbHero  temjgocHaOxkeHus. KomOuHupoBaHHass — BbIpaOOTKa
TEIUIOBOM M dyeKkTpuyeckoi  sHepruil.  [IpomsblieHHoe
TEIUIONIOTPEOJICHHe, YPOBHH  TEIUIONOTPEOJICHUS  Pa3IHUHBIX
oTpaciieil IPOMBIIIIICHHOCTH.

Mertobl onpeneseHus
noTpedHoCcTeH
MIPOMBIIIIJIEHHBIX
NPEATNPUATHI B
TEIUIOBOM dHEPTUU

CucTteMbl OTOIUICHHS, BEHTHISALUHU, TOPSYETO BOAOCHAOKEHUS WU
napocHabxxenus npeanpusatuii. Ix naznayenue. TexHomoruueckoe
norpebieHne mapa W Topsyed BOJbI. MeToAbl OINpeeTICHHs
pacueTHOM mMOTpeOHOCTM B Tape U Topsuedl Bome s
TEXHOJIOTUYECKUX HYXKI. XapaKTepHbIE PEKUMBI U Tpaduku
TeronoTpedaeHus. ['opsiuee BOJOCHAOXKEHHUE, €ro HazHaveHHe,
TpeOyeMmble mapaMeTpbl. MeToabl  OmpenereHuss pacueTHOMH
noTpeOHOCTH B TemioTe. XapakTepHble TpapUKud HOTpeOIeHus.
OtomnneHne MNPOMBIIUIEHHBIX 37aHUi. Pacyer  BHYTpeHHHX
TETUIOBBIACTICHUH B MPOU3BOJCTBEHHBIX Liexax. TernoBoi GanaHC
MPOU3BOJICTBEHHBIX  noMemieHuid.  OmpeneneHne  pacyeTHOIO
pacxoia TEIUIOTHl Ha OTOIUIeHME mnpennpuaruil. CyTouHbIE U
roJoBele  TpapuKu  TEIUIONOTPEeOICHUS. Omnpenenenue
notpeOHOCTell B TemioTe W xojoje. Pexxumbl paboThl U METOJIbI
pEerylMpoBaHusl TPOMBILUIEHHBIX CHCTEM KOHIUIIMOHHUPOBAHHUS
Bo3ayxa. Pexumbl pabotel. TpeOyemble mapamerpbl Tera.
CyTouHbBIE U CMEHHbIE TpapUKU TEIIONOTPEOICHHUS.

Metoauka OIpeneneHuss MaKCUMAJIbHBIX, CPEAHMX U TOJOBBIX
nmoTpeOHOCTE B  TEIJIOTE KaXAbIM THUIIOM TOTpeOUTene.
Knaccudukanus ternoBsix Harpy3ok. Ce30HHBIE U KPYTJIOTOJIOBbIE
Harpy3ku. Meroauka pacdyera TOTepb TEIJIOTHl  3/1aHUSMHU.
Tennossle Harpysku MNPEATIPUITHIH. Hopmuposanue
TETUIONOTPEOICHUS B MPOMBIIUIEHHOCTH. OTlpeienieHue TerIoBOM
Harpy3KH IpoM. IUIoHIaiku, paitoHa. COCTOSHUS U Iy TH MOBBIIIEHUS
HQ/JIeKHOCTH  TEIUIOCHAOXKEHHs.  DHepreTudeckas  CYLIHOCTb
teropukauuy. PannonanbHOe pa3MeleHne HCTOYHUKOB TEIUIOTHI,
TEIUIOBBIX MOJCTAHIUI LIEHTPAJIbHBIX TEIUIOBBIX ITyHKTOB.




CuHcTeMBbl TOpsSYEro
BOJIOCHAOKEHMUS,
OTOILJICHUS

Knaccudukamms CUCTEM ropstuero BOJIOCHAOXKEHUSA
MPOMBIIIICHHBIX, KHITBIX " OOIIIECTBEHHBIX 3JTAHHHA.
JletieHTpanu30BaHHbIE u LEHTPaIN30BaHHbIC CUCTEMBI.
AxkymynupoBanue ropstaeit Boabl. Ilpubopsl, TpyObl U apmatypa.
O6opynoBaHue YCTaHOBOK Tropsdyero BojaocHaOxeHus. Pacuer
MOJAIOMINX U HUPKYJISALUOHHBIX TPYOOIIPOBOIOB.

CucreMbl BOJASHOTO, MapoOBOIO U  BO3AYIIHOTO  OTOILICHUS
NPOMBIIUICHHBIX M JKWIBIX 3AaHui. OTonuTenbHbIE TPUOOPHI.
Bri6op u ux pasmemenue. TpyObl U UX coequHEeHHEe. YKIOH TPYO.
[lepememienne u ynaneHue Bo3Ayxa. PacmmpurenbHbId Oak.
N3omnsmus tpy0. [IpuHLIKITBEI TPOSKTUPOBAHUS CUCTEM OTOIUICHHUS.

[Ipucoennnenue
noTpeduTeneit TeroThI
K TEIUJIOBBIM CETSIM.
Metoauka
TUIPABIAYECKOTO
pacyera TEeIIOBbIX CeTel

[Ipucoeannenuie noTpeOUTENEH TEIIOTHI K TEINIOBBIM ceTAM. BriOop
BUJa mpucoenuHeHus. CxeMmbl NPUCOEIMHEHUs HOoTpedureneil c
Pa3HOPOJIHBIMHU TEIJIOBBIMHU HArPy3KaMH.

Meroasl  perylnMpoBaHMs ~ OTIyCKa  TEIUIOTBI M3  CUCTEM
LEHTPATU30BAHHOTO TEIIIOCHAOKEHUS.

KayecTBeHHBIN M KOJIMYECTBEHHBIM METOABI OTIYCKa TEIUIOTHI B
TEIJIOBBIX CETSX.

BopsiHble  TeTuiOBBIE  CETM M TeMIIepaTypHbIe  TpaduKu
peryjaupoBaHusi OTIYCKa TEIJIOTHl JUIsl KaXXKJOro TUIA €€
norpedureneil.

[TapoBbie TEemIOBBIE CETU U METOJbI PEryJMPOBAaHUS OTIYCKa Iapa
OT HUX.

TemnoBele ceTH, HX Ha3HaueHWe, Kiaccupukanus. 3agauu
ruapaBinueckoro pacuera. OCHOBHblE TpeOOBaHHUS K PEXKUMY
JABICHUA B BOASHBIX TEIUIOBBIX ceTAX. Meronuka pacuera
MapOIPOBOJOB, TEIIOBBIX CETEN U KOHAEHCATOMPOBOAOB. MeTOIbI 1
ITOPUTMBI TMAPABIMYECKOIO pacyeTra ¢ MCHojiab30BaHMEM OBM.
[Ibe30MeTpuueckue rpapukd M BBIOOP BHAAa NPUCOEIUHEHUS
notrpeOuteneil K TeroBeIM ceTsM. OrmpenesneHue napamMeTpoB
CETEBBIX, MOANMUTOYHBIX U KOHJIEHCATHBIX HACOCOB.

Meroasl oIpeneneHuss pacyeTHBIX pPacxoJOB BOABI M Ilapa IO
y4acTKaM TEIUIOBOU CETH

Meroanka  TMIpPaBIMYECKOTO  pacyera  TEIUIOBBIX  CETEH.
I'mppaBnnueckre XapaKTEpPUCTHKM YYacTKOB TEIIOBOM  CETH,
HAaCOCOB U PETyJIATOPOB.

[TonsiTHE O THUAPABIMYECKOW YCTOMYMBOCTH W Pa3pEryIupOBKeE
TEIJIOBOM ceTH. Meroauka pacdyera THIPaBIMYECKOTO pEKUMaA
CUCTEM TEeIUIOCHAOKEHUSI.

CxemBl 3aKpeIUIeHHMsl JaBJIEHHS B «HEUTPAJbHBIX» TOYKaXx.
l'unpaBnuueckuit ynap u cpeactsa 60pbObl ¢ HUM.
I'mapaBnuueckuii  pexum pabotsl  cereid. IIbezomerpuueckue
rpadUKH B TETJIOBBIX CETSX.

CriocoObl  mopzepkaHus JABIEHUS B «HEUTPAJIbHBIX» TOYKaX
TEIJIOBBIX CETEH.

Br160p ceTeBbIX, MOJNUTOYHBIX, TOAKAUYNBAIOIIMX U KOHJCHCATHBIX
HacoCOB




TemnoBoit "
MMPOYHOCTHOM  pacyeThl
TEIUIOBBIX CETEH.

OcHoBBI BbIOOpa Tpacchl U COCOOOB MPOKIAIKUA TEIUIOBBIX CETeH.
Cxembl, IPOKIAAKd M KOHCTPYKIMM TEIUIOBBIX ceTeil. CXeMbl U
KOH(UTypalusi  TEIUIOBBIX  cerel. Tpacca wu  mpoduib
TEIUIONPOBOIOB.

3ajauu TEIIoBOro pacyera. Meronabl pacyera TEIJIOBBIX MMOTEPh B
TCIUIOMPOBOAAX U MAACHHUA TCMIICPATYPhI TCIIJNIOHOCUTCIIA 110 OJIUHE
y4acTKa.

Onpe;[eneHHe ONTUMAILHOU TOJIIIMHBI TEIIOBOM U304 U,
N3onaunonHbIe KOHCTPYKLUHU TEIJIONPOBOIOB Hogeie
MIPOTPECCUBHBIEC CITOCOOBI MPOKJIATKU U U30JISALIUN TETUIOBBIX CETEH.
OrnpeneneHne TEIUIOBBIX MOTEPh y4aCcTKa TEIJIOBOM CETU U MaJICHUS
TEMIEPATyp TEIUIOHOCUTENS 110 UX JUIMHE.

Ternnon3onaunoHHbIE MaTepHalbl U KOHCTPYKUMHU. TpyObl U uX
COCIMHEHMS. Bupl IPOKIaa0K.

[IpoyHOCTHOI pacyeT yuacTKOB TEIIOBBIX CETel C BEIOOPOM THUIIOB
U KOJIHMYCECTB IMOABHIXXHBIX KW HCIOABHXXHBIX OIIOD, croco0oB
KOMIIEHCAIIUU TEMIEPATYPHBIX PACIIUPEHUN, BUJIOB U KOHCTPYKIIUI
PETYJIHMPYIOUIEN apMaTypPhl.

Pacuer u monbop kommeHcatopoB. Pacyer ycuinii Ha OJIBUXKHBIE U
HCTIOABHKHBIC OITOPHI.

KomrmieHcaruss teMrneparypHbIX HanpsbKeHU B TpyOompoBogax
TEIUIOBOW CETH.

Hcnonbs3oBanue U pacyeT €CTECTBEHHOM KOMIIEHCAUU
Konctpykuuu temnonpooaoB. Onopsl. Kommnencaropsl. Apmarypa.
Kameper u xomonupl. OOmue BOMPOCH  MPOEKTUPOBAHUS
TEIJIONPOBOIOB.

HpOI/BBOI[CTBCHHBIe 151
OTOITUTCIIbHBIC
KOTCJIbHBIC.

IIpon3BOACTBEHHBIE U OTONUTENbHBIE KOTEIbHBIE.

Knaccupukanus u mapamMeTpsl TapoBbIX M BOJOTPEHWHBIX
KOTEJIbHBIX.

Haznauenue, TersioBble CXEMbl, OCHOBHOE M BCIIOMOTaTelIbHOE
000py/I0BaHUE MTPOU3BOACTBEHHBIX KOTEIbHBIX. PeKUMBI paboThl U
pacmpeeieHne  Harpy3ku — MeXAy — KoTiaamMHu.  TexHuKo-
9KOHOMMUECKHE NOKa3aTeNn KOTEJIbHBIX. KomnonoBka
MIPOU3BOJICTBEHHBIX KOTEIbHBIX.

[Tpuniun BeIOOpa OCHOBHOTO M BCIIOMOTATENILHOTO 00OPY0BaHUS.
Bb160p OCHOBHOI'O M BCLIOMOTaTENbHOIO 000pYA0BaHUS KOTEJIbHBIX.
Beibop Merosna M cxeMbl BOJOMOATOTOBKU B IPOU3BOACTBEHHBIX
KOTEJIbHbIX

TenaoBbie CXEMEBI
KOTCJIBbHBIX W METOJHKa
HX pacucTa.

TemoBele cXeMBl MU METOAMKAa MX pacyera. MeToauka M pacuer
TEIUIOBBIX CXEM KOTEJIbHBIX C MpuMeHeHneM u 6e3 npumenenus [1K.
IlyTn coBeplICHCTBOBaHMS TEIUIOBBIX CXEM, OOOpYJOBaHUS H
PEXUMOB pabOThI MPOU3BOICTBEHHBIX KOTEIbHBIX. JHEPTeTUYECKHE,
9KOJIOTMYECKHUE U IKOHOMUYECKHE IT0KA3aTEIN KOTEIbHBIX.
ABTOMaTH3alMs TEIUIOBBIX TMOACTAHIMN. TerioBble MYHKTHI
MHUKPOPaNOHOB U NPEAIIPUATHH.

Pacuer u BbIOOp 00OpYy/IOBaHUS TEIJIOBBIX IYHKTOB (3JIEBATOPOB,
HACOCOB, OJIoTpeBaTeneit).

TexHonornueckne cxeMbl M KOMIIOHOBKAa HACOCHBIX CTaHLUH.
AKKyMyJIMpOBaHUE TEIUIOTHI. 3allIUTa OT KOPPO3HH, IIIAKA U HAKUIIN
MECTHBIX YCTaHOBOK rOpSYEro




DKcIuTyaTanus CUCTEM
TETUTOCHAOKEHUS
NPEINPUITHI

Cucrembl TEMI0CHAOKEHUS IPEATPUSITHIA.

Bunsl cuctem TemiocHaOXeHUs NPEANPHUATUH; UX CTPYKTypa U
0COOEHHOCTH.

[TapoBble  cHUCTEMBI TEMJIOCHAOXKEHHS; HMX CXEMBI, COCTaB
o0OpyJOBaHUs,  pPEXUMbl  pabOTBl, METOAbl  oOecredyeHus
HA/IKHOCTH MTapOCHAOKEHUSI.

BopnsHble cucTeMsbl TEMIIOCHAOKEHUS! TPEIPUATHIHA.

JIByXTpyOHBIE U MHOTOTPYOHBIC BOJISHBIE CHCTEMBI, MX CXEMBI,
00JIaCTH TIPUMEHEHHUs, OCHOBHBIC IPEUMYIIECTBA U HEIOCTATKH.
BopsiHble cucteMbl ¢ OJHOTPYOHOH TpaH3UTHOW M JBYXTPYOHOM
pacnpeeNnTeNbHbIMU CETSIMM.

TemoHocuTeN! U UX XapaKTEPUCTHKA.

TexHUKO-IKOHOMHUYECKOE COMOCTABIEHHE CUCTEM TEINIOCHAOKEHMSL.

Opranuzanus
o0CITyKUBaHUS u
peMoHTa
TEIJIOTEXHHYECKOTO
000pyA0BaHUA.

[TapoBble cucTeMBl M CHUCTEMbl cOOpa M BO3Bpara KOHJEHcCATa.
Cuctembl cOopa W BO3Bpara KOHAEHCAaTa OT MPOMBIIIICHHBIX
notrpeOuTeneil; UX Ha3HAuYE€HUE, COCTaB OOOPYAOBAHUS, PEXKHUMBI
paboTHI.

Mepsbl CHI)KEHUS TOTeph KOHJIEHCaTa.

Opranuzanus o0OCHyKMBaHUS U PEMOHTA TEIUIOTEXHUYECKOTO
00opy10BaHUsI.

OKcIulyaTtanys TOILIMBHOTO XO3SICTBa, KOTJIOB, MApOBBIX TypOuH,
TATOAYTHEBBIX MAIIMH, HACOCOB, TEIIOUCIIONB3YIOIINX YCTAHOBOK,
BHYTPHULIEXOBBIX TPYOOIPOBOIOB, TEIIIOBBIX CETEH.

ITyckoBas ¥ pexXxMMHAas HaJIaJKU TeIUIOTEXHUYECKOT0 000PyA0BaHUS
U TETUIOBBIX ceTel. BhIOOp oNTHUMalIbHBIX PEKUMOB paOOTHI.
Mertonbl 0OHapYy)EeHUS U JIMKBUAALUHN Pa3pbIBOB M HEIUIOTHOCTEH B
TEIUIOBBIX CETSIX.

IToBeiIEHME HaJIe)KHOCTH TEIIOCHA0KEHUSL.
I'unponHeBMaTHyeckasi MPOMBIBKA TETIIIONOTPEOISIOIINX CUCTEM.
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[Maporypbunnsie  TOL]
KaK UCTOYHUKHU
TeHepaluu TEeIUIOTH B
cucremMax
TEII0CHA0KEHUS.

Haznauenue u knaccuduxanus TOLI, ucnonb3yeMbIx B cHUcTeMax
TEIIOCHA0KEH U
Ha3nauenue, TemnoBble CXeMbI, COCTaB 000PYAOBaHUS, TapaMeTPhbI
n 00lacTH TPUMEHEHHUS NPOM3BOACTBEHHBIX MapOTYPOMHHBIX
3JIEKTPOCTAHIUH.

Br160p onTUManbHBIX HaYalIbHBIX M KOHEUYHBIX TapaMeTpoB Mapa Ha
TOL. O¢ddexTrBHOCT MPOMEKYTOUHOTO NIeperpena napa Ha TOLI.
PerenepatuBHblii  MOJOTPEB  NHUTATEIBHOM  BOABI U €rO
pacrpeneseHue o CTyIEeHsIM.

OntrMusanus mapaMeTpoB M CXE€M CHCTEMBI PEreHEpaTUBHOIO
MIOAOTPEBA IMTUTATEILHOU BOJBI.

Oco0OeHHOCTH TMPUMEHEHMSI CMEIIMBAIOIIUX M TOBEPXHOCTHBIX
MIOJOTPEBATENECH.
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Cxemsbl oTIIyCcKa
TEXHOJIOTHYECKOTI'0 Mapa
u ropsiueit Boabl ot TOL]

CxeMbl OTIYCKa TEXHOJOTMYECKOro mapa u ropsiueit Boasl ot TILL.
[IpunuunuaneHeie TemioBbie cxeMbl TOL ¢ mapom u ropsueit Boaon
u ux 3(pPeKTuBHOCTH (TEIIOBasi SKOHOMHYHOCTh, HAJICKHOCTH H
KanuTalbHbIC 3aTPATHI).

Pacrnipenienienrie TEIIOBBIX HArpy3o0K MeXIy oTOopamMu TypOUH U
MUKOBBIMH BOJIOTPEUHBIMU KOTJAaMHU U BBIOOpD ONTHUMAIbHBIX
3HAYCHHH KO3 PUIIMESHTOB TEIIIOPUKAIINH.

CoBmectHass pabora kortenmbHbIx u  TOL[ B cucremax
TeriocHabkeHusi. OCOOEHHOCTH HCIIOJIb30BAaHUS Ta30TyPOMHHBIX
arperaroB M JBUTaTeledl  BHYTPEHHErO0  CropaHus  JUIs
KOMOMHHPOBAHHOM TIeHepaluu TEIUIOTBl W AJIEKTPOIHEPTHUU.
XapakTEepUCTUKU  COBPEMEHHBIX  KOTEJIbHBIX  YCTaHOBOK U
TEII0(PUKAIIMOHHBIX TYPOHH.

JlnarpamMmbl pe>XUMOB TeIuIo(pUKaoHHbIX TypOuH tuna T, I[1T u P.
BriGbop ocHoBHOrO  oOopymoBaHusi  mpombinuieHHOW — TOLI.

Cob6ctBennble Hy)apl TOLl. IlyTu cHM)KEHHs 3aTpaT SHEPruu Ha
COOCTBEHHBIC HYKIbl. BBIOOp THNa MpHBOJA BCHOMOTAaTEIbHBIX
MEXaHHU3MOB
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Breibop ocHOBHOTO W

BCIIOMOTATEIILHOTO
obopynoBanus TOILI.

[IpuniunuaneHas v nojHas cxeMbl TOLl. Meroauka pacuera
NPUHIUIIAATBHON TeruioBorM cxembl TOLl. Anroputm pacuera
TeII0BoH cxembl HAa DBM. MeToabl aHann3a TemioBbiX cxem TOI u
W3MCHCHHH B HHX: JKCEPreTHYCCKHH, KOAIP(PHUIIUESHTOB IEHHOCTH
TEIUIOTHI U KOO PUITMEHTOB U3MEHEHHUS MOIIIHOCTH.

Ha3nauenue, npuHUMNBI IEUCTBUS U METOJbBI pacyeTa 3JIEMEHTOB
temioBor cxembl TOL. MeToabl u cxeMbl BogomoaroToBku Ha TOL.
Ompenenenue pacxoja TOIUIMBa, morpedisemoro Ha TOLl, wu
CrocoOOB  pacmpeieNieHuss ero 3arparbl Ha  MPOU3BOJCTBO
AJEKTPOIHEPTUU U TEmIoThl, ormyckaemoi ot TOLl. Texuuxo-
SKOHOMUYECKHE MOKa3aTean coBpeMeHHbIX TOLI.

Yactaele KIIJ u yzaenbHbIE pacxonabl TOIIMBA Ha IPOM3BOJCTBO
3JIEKTPOIHEPTUU U TEIUIOTHI.

Kosdpdunuent rennopukanuu 1 onpeaesieHne ero OnTUMaibHOIO
3HaueHus. [eHmIaH ¥ KOMIIOHOBKa mpomsbinuieHHoW TOILI.
Texanueckoe BogocHaOxenue TOL[. Mcmonbp3oBaHue MNHUKOBBIX
BOJIOI'PEMHBIX KOTJIOB.
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I"a3oTypOuHHBIE U
apora3oBbIe
AJIEKTPOCTAHLIUU

[IpuHuMnManbHBIE  CXEMBI, HapaMeTppl U 00OpyAOBaHHE
SHEpreTHYecKux ra3oTypOouHHbix ycraHoBok (I'TY). Meroast
noBblIeHUsT  TerwioBo  sddextuBHocTH ['TY. OcobGeHHoCTH
TEIJIOBBIX cXeM Temtodukamuonasix ['TY. Metoauka pacdera
TEIIOBBIX ~ cXeM Tra3oTypOuHHbIX TOILl.  Pexumbr  paboTsl
razorypOunneix TOIl. TexHuKO-3KOHOMHYECKHE TOKa3aTelu
razotypounnsix TOLI.

[IpyHnMnUanpHBle  CXE€MbI, MapaMeTpsl U 000OpyAOBaHHE
naporazoBelx ycrtaHoBok (IIT'Y). OcoGennoctu cxem IITY ¢
BHYTPULIMKIIOBOM Ta3u(uUKalueld TBEpAOro TOIUIMBA. Y CIOBUSA
OpUMEHUMOCTH  paszauuyHbix  tunoB  [II'Y.  OcoGenHoctu
Tero(pUKalMOHHBIX ~ ycraHOBOoK ['Y.  Mertoauka  pacuera
[1apora3oBbIX. TOL.
CormnocTaBATENbHBIN aHaIu3 TEXHUKO-3KOHOMHUYECKHUX
nokaszaTesiell MmapoTypOMHHBIX, Ta30TypOMHHBIX M MapOra3oBBIX
TOLI.
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ATOMHBIE UCTOUYHUKU
TEIUIOCHAOXKEHUA

UcnonszoBanne aromubix TOL[ (ATDLI), cranmuii TeriocHa0KeHMs
(ACT) u cranmmii npousBojacTBeHHOTO TernocHa0xkenus (ACIIT)
JUIsL OTITyCKa Iapa U ropsiyeil Boabl mpennpusatusm. OcoOeHHoCTH
KOHCTPYKIIMA H  PEXKUMOB  pPAaOOTBl  SJEPHBIX  PEaKTOPOB.
[IpuHIMNMATBHBIE CXEMbl, MapaMeTpbl U 000pyI0BaHUE ATOMHBIX
MUCTOYHUKOB TeruiocHaOxenus (AUT).

[lepcrieKTUBBI U YCIOBHSI BHEIPEHHS] aTOMHBIX XE€MOTEPMHYECKHX
cucteM  janbHero  temnocHaOxkenws — (ACJT) wa  Oase
BBICOKOTEMIIEpaTypHbIX siiepHbIX peakTopoB (BTP). Texnuko-
skoHomudeckue nokazarenu ATOL, ACT, ACIIT, ACAT u AUT.
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MI'I-351eKTpOCTaHLIMHU U
UCTOYHUKHU
TEIUIOCHAOKEHUS Ha
BO300OHOBIISIEMBIX
SHEpropecypcax

MI'JI-mMeTon mpeoOpa3oBaHus SHEPTHH U ero npuMeHeHue Ha MI'/]-
ANEKTPOCTAHIMSX Ui KOMOWHUPOBAHHOTO JHEPrOCHAOKEHUS.
Cxemsbl, mapameTpel U obopynoBanue MI'Jl-anekTpocTaHiuii Ha
OpPraHUYECKOM U SIZICPHOM TOTUIMBE.

TexHuko-3koHOMUYEcKue  mnokazarenu  MI'J[-ayekTpocTaHIuii.
CxeMbl, mapaMeTpbl, 00OpYIOBaHHE M TEXHUKO-KOHOMUYECKHE
MOKa3aTeal UCTOYHUKOB TEIUIOCHAOKEHHUS] Ha BO30OHOBISEMBIX
JHEpropecypcax.
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Pel"y.HI/IpOBaHI/IC OTITyCKa
TCIJIOTHI B CUCTEMAX
TEIJIOCHAOKEHHSL.

Haznauenue u cTpykTypa CUCTEMBI peryiaupoBaHus. Bo3moxHbie
METOJbl  pPEeryJupoOBaHUs TEIUIOBOM HAarpy3ku B  CUCTEMax
LEHTPAJIU30BAaHHOIO  TEIUIOCHAOXEHUsS, UX  COIOCTaBJICHHUE.
PerynupoBaHue OTIIyCKa TEIIOTHI U3 IAPOBBIX CETEH.
AKKYMyJISTOPBI IIapa; UX IPUMEHEHUE U pacuerT.

IlenTpanpHOE pEryJMpoBaHHE OJHOPOJHOM W pa3sHOPOIHOMU
TEIUIOBBIX ~ Harpy3ok. ['padmkum Temmeparyp ©  pacxoja
TEIIOHOCUTETIS. MeToapl  LEHTPaJbHOTO  PEryJIMPOBAHUS
CYMMapHBIX Harpy3oKk OTOIUIEHHS U TOpSYEero BOJOCHAOXKECHMS,
HCIOJIb3YEMBIE B CUCTEMAX TEIUIOCHAOKEHUS TOPOIOB.

D¢ (HeKTUBHOCTh PpPa3IMYHBIX CHUCTEM pEryJIMpPOBAaHUS OTIYCKa
TEIUIOThl. AKKYMYJIHpOBaHUE TEIJIOThl. CXEeMbl, pacdeT U PeKUMBbI
paloT TEMI0AKKYMYJIUPYIOIIMX YCTAHOBOK.
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M cTOYHUKH TEIITOTHI
CHCTEM
TEIJIOCHAOKEHHU S
BTOPUYHBIX
JSHEPropeCcypCcoB.
OKOHOMMS TOIIINBA.
OnTuMH3aIHsS CUCTEM
TEIJIOCHAOKEHHS.

Bropuynsle 3HEpropecypcsl NPOMIPEANPUATHNA, HCIOIb3YyEMBIE
JUTsl TeHepauuu TeroTel. KomnuecTBo, mapaMeTpsl, J0JIs ITOJIE3HOTO
ucrnonb3oBanuss BDOP B cuctemax rtemnocHaOxeHus. Bugsl,
napameTpel u rpadpuxku  Bbixoma BOP, wucnomplyembix ans
IIPOU3BOJICTBA [Tapa U TOpsYEi BOABI B yTHIM3AL[MOHHBIX YCTAaHOBKAX
(TYY). Ytunuzauuonnsie kotenbHbie U TOLL.

Tunsl yTUIU3aIMOHHBIX YCTAaHOBOK JJIs1 BEIPAOOTKM apa U ropsiuent
BoAbl. CXeMbl, PEeXUMbl pabOThl, KOHCTPYKIMH OOOpPYAOBAHUSA,
TEXHUKO-D)KOHOMHUUYECKHE ToKa3zarenu. OmnpeneneHne >KOHOMUU
TOIIMBA MpHU paboTe yTHIM3ALHUOHHBIX YCTAHOBOK IMapaljieNIbHO C
3aBoAcKMMHU KoTenpHbIMH M TOIL[.  Meroasl pacuera cxem u
obopynoBanus TYY c npumenennemM DBM. Ontummzanus cxem,
rmapaMeTpoB © pPEeXKUMOB paboTrel TYY 1mpu aBTOHOMHOW |
COBMECTHOM JKCILTyaTalluu C IPOU3BOJCTBEHHBIMU KOTEJIBHBIMU U
TOLl. MeToapl TEXHUKO-2KOHOMHYECKUX PACUETOB B DHEPIETHKE.
Pacu€rHbIl mepuoL M €ro COCTABISAIONIUE IIPU CTPOUTEIILCTBE
CUCTEM TeIUIOCHaOKeHUsl. YKpyHNHEHHAsl OIEHKAa KalUTaJIbHBIX
BJIOKCHUHN B TEIUIONCHEPUPYIOLIME HCTOYHUKH, TEIUIOBBIE CETU U
Terionorpedsomue cucrembl. CTpyKTypa M COCTaBISIOIINE
ce0eCTOMMOCTH MPOAYKIIUU B CUCTEMAX TEIUIOCHA0KEHUSI.
OnTumuzanusi cucteM TeruiocHaOXeHus. PeleHne TeXHUYECKUX
3aJ1a4 ONTUMAJILHOTO IPOSKTUPOBAHUS CHCTEM TEIIOCHAOKEHUSI.




5.3. JlabopaTopHBbIe 3aHATHS

Tabumna S
Ne HaumenoBaHue pa3jaeia
HaumenoBanue Tem
n/n JTUCIHUILINHBI
TenuoBble ceTH U
TemmeparypHbie rpauKy BOASHBIX CHCTEM
1 TETUIONOTPEOIISIONINE
TeII0CHAOKEHU s
CUCTEMBI.
Mertobl onpeneseHus
notpeOHoOCTEH .
Mertoabl onpeaeneHus pacyeTHOM MOTpeOHOCTH B
2 | IpOMBILUIEHHBIX
. . TeruioTe. XapakTepHble rpaduku NOTpedIeHusI.
NPEANPUITHI B TEIIIOBOM
SHEPrUu
Meroarka onpeieaeHus MAKCUMaJIbHBIX, CPETHUX U
3 MeTtoauka onpezeneHus TOIOBBIX MIOTPEOHOCTEN B TEIJIOTE KAXKBIM THIIOM
MaKCUMaJIbHBIX, CPETHUX U norpeduTenei
4 | TOROBBIX OTpeOHOCTEH B Pacuer noparomux 1 HUPKYJISLUOHHBIX TPYOOIIPOBOJIOB.
TEIJIOTE KaXAbIM TUIIOM [IpuHIMIIBI IPOEKTUPOBAHHUS CUCTEM OTOILICHHUSL.
5 norpeouTenei MeTopl peryinpoBaHus OTIyCKa TEIUIOThI U3 CUCTEM
[[EHTPAJIN30BaHHOTO TEIUIOCHAOKEHUS
Cucremsl ropsuero .
Metoauka pacueTa napornpoBoJI0B, TEIJIOBBIX CETEH U
6 BOJIOCHA0KEHMS, OTOILICHUS
KOH/JIEHCAaTOIPOBOJIOB.
MeTtoauka ruipaBIMyecKOro pacyera TEIIOBbIX CETEH.
IIpucoenunenne
. HccnenoBanue ruipaBIMdecKoro peskuma
7 | moTpeOuTenei TEIUIOTHI K
pa3BETBICHHBIX
TEIJIOBBIM CETSM. .
BOJSIHBIX TEIJIOBBIX CETEN
3 Pacuersl TemoBbIX ceTen. TennoBsle MOTEPH OT YYACTKOB TEIIOBOM CETH NPHU
Pa3IMYHbBIX cOco0axX MPOKJIAIKI
9 [IpouHocTHOM pacuer Meronvka 1 pacdeT TEIIOBBIX CXEM KOTEIIBHBIX C
YYaCTKOB TEIUIOBBIX CETEU npuMeHeHueM u 6e3 npumenenus 11K.
5.4 IlpakTn4yecKkue 3aHATHSA
Ta6auna 6
Ne HaumenoBaHue pasjaesa .
HaumeHoBaHue NPaKTHYECKUX 3aHATHI
n/n AMCUUIIMHBI
OnpezneneHye oNTUMAIBHOTO 3HaUeHUS K03 uIrenTa
tertodukanuu napotrypounusix TOLl. Beibop
1 [Tapotyp6unnsie TOL] ONTUMAJIBHBIX HAYAJIBHBIX U KOHEYHBIX [TApaMETPOB I1apa
Ha TOIl. D¢ hekTHBHOCTH TPOMEKYTOUHOTO TIEperpeBa
napa Ha TOLI.
Cxembl OoTIIyCcKa XapakTepUCTUKH COBPEMEHHBIX KOTEJIbHBIX YCTAHOBOK 1
2 TEXHOJOTMYECKOro Mapa u | TeIIoPUKAMOHHBIX TypOHuH. /luarpaMmmbl pe:KuMOB

ropstueit Boanl ot TOL]

teropukanronHbx Typous tuma T, I1T u P.




["a3oTypOunHbBIE U [TpuHIMNIHATBHBIE CXEMBI, TApaMeTPhl U 000pPyA0BaHUE
3 1apora3oBbie napora3oBbix ycTaHoBOK (I1I'Y). Ocobennoctu cxem IITY
AIEKTPOCTAHIIUHI C BHYTPHUIIMKJIOBOH Ta3u(uKaIueii TBEpOro TOILINBA.
Cxewmsl, mapameTpbl 1 o0opyaoBanue MI'/]-
MI'I-351eKTpOoCTaHIMK 1 .
AJIEKTPOCTAHIINM Ha OPTraHUYECKOM U SJIEPHOM TOILIUBE.
HMCTOYHHUKHU
4 TEIUIOCHAOKEHHUS Ha TexHuko-3KoHOMHUYeCcKHe noka3arenu MI'/]-
BO300HOBIISIEMBIX AIEKTPOCTAHLIUM.
AHEpropecypcax
PerynupoBanue oTnycka MeTo 161 KOPPEKTUPOBKHU TEMIIEpaTyPHBIX TpaduKoB Ha
TEIJIOTHI B CUCTEMAX BBOJIaX NPEANPUATUN, TOTYHYAIOIIUX FOPAYYIO BOLY OT
5 TeIJIOCHAOKEHUS paiionnsix TOILI.
TexHnK0-3KOHOMHUYECKUI .
Maremarnueckass MOJE€Ib M NPOrPAMMHBIA IPOIYKT
pacyer cuctem .
TUAPABIMYECKOrO0  pacuera  TEIUIOBBIX  CeTel |
6 TeIIOCHAOKEHUs
MbE30METPUUYECKOTO rpaduka.
Onrumuzanus CUCTEM
TeIUIOCHAOKEHUs

6. CamocrositenbHas padoTa 1O AMCHMUILIMHE

6.1 Borpoce! Ay11 CaMOCTOSITEIBHOTO H3yYeHUS

Taoauna 7
Ne
i Bonpocel 1Sl caMOCTOSITEIbHOTO H3yYeHHs]

! CoBpEMEHHOE COCTOSIHUE U MEPCIEKTUBLI PA3BUTHS TEIJIOdHEPreTuku B Poccuu u 3a
py6esxoM. IlepcrieKTHBEI pa3BUTHS TeIIOcHa0keHHs B Poccun. DKonoruyeckue 3aadu.

5 TennoBoii 6ananc MPOM3BOACTBEHHBIX TOMeIeHuit. OnpeeneHne pacueTHOTo pacxoa
TEMJIOTHI Ha OTOMNIeHHe npeanpustuii. CyTOUYHBIE U FOJI0BbIE TPADHKH TEMIONOTPEOIeHHS.
CoCTOSHUS ¥ TyTH TIOBBIIIEHUS HAJE)KHOCTH TEIIOCHAOKEHN. DHepreTHdeckas CyIHOCTb

3 TeroduKauy. ParnoHanbHOE pa3MelleHHe HCTOYHHKOB TETIOTHI, TEMIOBIX TOACTAHIINIH
LIEHTPANBHBIX TETJIOBBIX MyHKTOB.

4 JlerieHTpann30BaHHbIE U IIEHTPATH30BAHHBIE CHCTEMBL. AKKYMYJIHPOBAHKE TOpsUYEil BOJIBL.

5 CucTeMbl KOHIUIMOHUPOBAHHS BO3yXa, MX Ha3HAUEHHe, 00IaCTH IPUMEHEHNS.

CucTeMbl BEHTWJISLUMM HPOMBIIUIEHHBIX MOMEIIEHHH; MX CXeMbl M METOIbl pPacuera.

6 YcTpoiicTBa Ui HArpeBaHus BO3LyXa.

MeToasl  peryiupoBaHHs — OTIyCKa  TEIUIOTH U3  CHCTEM  LIEHTPAIM30BAHHOTO

7 TETIOCHAOKEHUS.




BonsHbie TemoBbie CETH U TeMIepaTypHble TpadUK PEryIUpPOBaHMs OTITYCKa TETUIOTHI AJIs
8 Ka)KJIOTO TUTIA €€ MOTpeOuTene.

Crioco0b1 noaacpIKaHus JaBJIICHUSA B ((HGfITpaJ'IBHBIX» TOYKaX TEIUIOBBIX CETEH.

BBI60p CCTCBbIX, ITIOAIIMTOYHBIX, ITIOJKAYMBAOINX 1 KOHACHCATHBIX HACOCOB

OcHoBBI BBIOOpa Tpacchl U CHOCOOOB MPOKIAJIKHU TEIIOBBIX ceTell. CXeMbl, TPOKIAAKU U
10 | xoncTpyKIMM TENIOBBIX CeTeil.

Temnmon3onaunoHHbIE MaTepUalibl U KOHCTpyKUMU. TpyObl M ux coenuHeHus. Buabl
11| npoknanox.

Kowmmencamnuss TemnepaTrypHbIX HampshKeHHMM B TpyOOmpoBoJax TEIJIOBOM  CETH.
12 | Ucnons3oBanue u pacyeT ecTeCTBEHHOM KOMIIEHCALIUH

6.1.2 Komnuekr 3agaunii piasa PI'P

1. Cucrema TemIoCHA0KEHHUS )KHIIOr0 MUKPOpPaiioHa ropo/ia OT HCTOYHHKA TEIIOCHAOKEHUS
(xotenbHas, TOL).

2. Cucrema TerIocHa0KeHHsI TPOM3BOACTBEHHOTO Iexa(y4yacTKa) OT HCTOYHHKA
TeriocHa0keHus (korenbHas, TOLL).

6.2 Bonnpochl /151 caMOCTOSITEILHOTO H3YYeHH S

Ta0auua 8
Ne
u/n Tembl 1711 CaMOCTOATEIBLHOI0 H3YYECHUS

| Oco0eHHOCTH TPUMEHEHHUsI CMEIIMBAIOIINX M IOBEPXHOCTHBIX MOI0TPEBATEIEH.
OnTumu3anus napaMeTpoB ¥ CXEM CUCTEMBI PETEHEPATUBHOTO ITOJ0TPEBA MUTATEIBHON

2 BOJbI

3 CoBmectHas pabota kKoTenbHbIX U TOLl B cucteMax Temj10CHa0KeHUsL.

4 Oco0eHHOCTH HCIIONIb30BAHUS Ta30TypOMHHBIX arperatoB M JBUrareseil BHyTPEHHEro
CropaHwusi Ui KOMOMHUPOBAHHOM reHepalyy TeMI0Thl U 3JIEKTPOIHEPTHH.
TexHuko-sxkoHoMuueckue rnokaszarenu coppemeHHbix TOLl. Yactueie KIIJ] u yaenbHbie

5 pacxo/ibl TOIJIMBA HA IPOU3BOICTBO DJIEKTPOIHEPTUU U TEIUIOTHI.

6 MeTtop! noBeieHus TemioBoi ¢ dexruBHOCTH I'TY. OCOOEHHOCTH TEIIOBBIX CXEM
remopukaioHHbix ['TY. Mertoauka pacyera TeIIOBbIX ¢XeM ra3zoTypOuHHbx TOLL.
ConocraBUTENbHBIN aHATU3 TEXHUKO-DKOHOMUYECKHX MOKa3aTenel mapoTypOMHHbIX,

7 ra3oTypOMHHBIX U apora3zoBsix TOLI.

Ucnons3oBanue atoMubix TOL[ (ATOLL), cranumii TeriocHadxenus (ACT) u cranumii

8 pou3BoicTBEHHOTO TeruiocHatkenus (ACIIT) mis oTmmycka mapa u ropsiaeid BoJibl
MIPENNPHUATHSIM.

[leHTpanbHOE pEryJIMpOBAaHUE OJHOPOAHOW M Pa3sHOPOAHON TEIUIOBBIX HArpy3oK.

9 I'paduku TemnepaTyp U pacxoaa TEIIOHOCHTEIS.




6.3 YueOHO-MeTOAMYeCcKOEe M HH(OPMAINMOHHOE 0O0ecriedYeHue CaMOCTOSATeILHOM padoThI:

1. SxosneB b.B. IloBbienne 3ppeKTUBHOCTH CHCTEM TEIUIOMUKAIINH U TETIOCHA0KESHHUS
[DnexTponHbIi pecypc]: MmoHorpadus/ SkoBiaeB b.B.— DneKkTpoH. TEKCTOBbIC TaHHBIE.—
Mocksa: HoBoctu Temnocuabxenws, 2008.— 448 c.— Pexum poctyma:
http://www.iprbookshop.ru/5031.html.— 9BC «IPRbooks»

2. Illapanos B.U. Texnonoruu odecreuyeHust MMKOBOW HArpy3Ku CUCTEM TEIIOCHAOKEHHUs
[DnexTponHbIit pecypc]: Mmonorpadus/ [llapamnos B.M., OpnoB M.E.— D1ekTpoH. TEKCTOBbBIC
nanable.— MockBa: HoBoctu temnocna0xenus, 2006.— 208 ¢.— Pexum nocryma:
http://www.iprbookshop.ru/4490.html.— 9BC «IPRbooks»

3. Ilapanos B.W. PerynupoBanue Harpy3ku CUCTEM TEIJIOCHA0KEHUS [ DIEKTPOHHBIN pecypc]:
monorpadwust/ [llapanos B.U., Potos I1.B.— DnekTpoH. TekcTOBBIE 1aHHBIe.— MOCKBa:
Hosoctu TeruiocHabxkenus, 2007.— 165 c.— Pexum gocrymna:
http://www.iprbookshop.ru/4488.html.— OBC «IPRbooks»

4. llynskos B.I'. Onpezenenne TEIIOBBIX MOTEPh U30JIUPOBAHHBIM U HEM30JIMPOBAHHBIM
TpyOONpOBOIaMU B CUCTEME BOASIHOTO TEIUIOCHAOKEHUs [ DNEeKTpOHHBIN pecypc]:
METOJIMYCCKUE YKa3aHUs K JlabopaTopHoii padote/ Illynsakos B.I'., Crepiuros B.A.,
CeBocTbsiHOB B.B.— DnekTpoH. TekcToBble JaHHble.— Jlunenk: Jinneukui
rocynapcTBeHHbIi Texunueckuil ynusepcurer, 9bC ACB, 2017.— 27 c.— Pexxum nocryna:
http://www.iprbookshop.ru/74405.html.— 3BC «IPRbooks»

5. Pacuer cucteMbl BO31yXOCHA0KEHUSI IPOMBILIEHHOTO IPEANPUATHS [ DIEKTPOHHBIN
pecypc]: MeToM4ecKre YKa3aHUs K BBIIOJIHEHHIO KYPCOBOW paboThl/ — DJIEKTPOH.
TeKCTOBBIE JaHHble.— Ka3anb: KazaHCKUI HAITMOHAIBHBIN UCCIIEI0BATEIbCKUI
TeXHoJIornueckuil yauusepcuret, 2015.— 32 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/62262.html.— 3BC «IPRbooks»

7. OnleHOYHbIE CPeACTBA

7.1. Bonpockl K n1epBOii py0eKHOI aTTecTaluu

1. CoBpeMEeHHOE COCTOSIHUE U MEPCIIEKTUBBI Pa3BUTHUS TEINIO3HEPreTUKH B Poccuu u 3a pyOexoM.

2. Ha3znauenue u 00s1acTh MPUMEHEHHS] HICTOYHUKOB U CUCTEM TEIUIOCHAOKEHUS TIPe T PUATHI.
[lepcriekTBBI pa3BUTHUs TeMIOCHAOXKEeHHs B Poccuu. Dkonornyeckre 3ajaun TeriocHa0KeHusl.

3. Ouuctka MPOU3BOJACTBCHHBIX CTOUYHBIX BOJ OT BPCAHBIX BLI6pOCOB.

4. TemioBele ceTH U TCHJ'IOHOTpC6J'I$IIOH_[I/IC CHUCTCMbI KaK OCHOBHBIC 3BCHBA CHCTCMbI
TEIIOCHA0KEHMSI.

5. OCHOBHEIE HaIllpaBJICHUA pPa3BUTUA CUCTEM TEIUIOCHAOKEHUS B Apyrux cCTpaHax. 32[,[[3‘-11/1
COBCPUHICHCTBOBAHUS CUCTCM TEIUIOCHAOKEHUS. Hp06J'ICMBI JaJIbHETO TEIUIOCHAOXKEHUS.

6. KomOGunnpoBaHHas BoIpaOOTKa TEIIOBOM U AJIEKTPUUYECKON SHEPIHIA.

7. IlpompbllieHHOE TEIUIONOTpeOsIeHne, YPOBHHM TEIIONOTPEOICHNUsS pa3INMYHbIX —OTpaciei
IMPOMBIINIJIICHHOCTH.

8. CucreMbl OTOIICHHUS, BEHTUJISIIUH, TOPSYETO BOJOCHAOKCHUS U TTApOCHAOKESHUS TpeAnpusaTiii. Mx
Ha3Ha4YCHHE.



9. TexHonornueckoe MOTpPeOJICHHE Tapa W TOpsS4Ye BOJbI. VCmonb3yembie TEIMJIOHOCHUTENTH, HUX
rapameTphl.

10. HopmupoBanue pacxolloB TEIIOThl. MeToAbl Ompe/eieH sl pacueTHOW MOTPeOHOCTH B mape U
ropsiuei Bojie JUIsl TEXHOJIOTHYECKUX HYK/I.

11. XapakTepHble peXUMBI ¥ TPA(QUKHU TEIUIONOTPEOICHUSI.
12. Topsiuee BoJOCHA0KEHHE; €T0 HA3HAYCHHE, TPeOyeMble TapaMeTpEhI.

13. MeTozpl OIpeesieHus] pacueTHOH MOTPEOHOCTH B TEIJIOTE. XapaKTepHble rpaduku
noTpe0IeHusl.

14. OtorieHye NpOMBIIIIEHHBIX 3aHUNA. PacueT BHyTpEHHUX TEIUIOBBIACIECHUN B
IIPOU3BOJCTBEHHBIX LIEXaX.

15. TennoBoii 6anaHc NPOU3BOACTBEHHBIX NTOMeIIeHNH. OnpeiesieHne pacieTHOI0 pacxo/ia TETI0ThI
Ha oToIUIeHUe npeanpustuii. CyTOYHbBIE U TOAO0BBIC TPAPHUKH TEIUIOMOTPEOICHHS.

16. BenTuisanus npoMbIIUIEHHBIX 11eX0B. HOpMBI 1 napaMeTpbl CAHUTapHOTO COCTOSTHUS
BO3YIIHOM cpe/ibl NPOMBIIUIEHHBIX U O0IIECTBEHHBIX TOMELLEHUH.

17. Metoapb! oripe/ieJeHHs] KOTUYEeCTBA BPEAHBIX BbIACICHUH, UX MPEEIbHbBIC U JOMYCTHUMbIE
KoHIeHTpauuu. O01acTi MPUMEHEHHsI BEHTUJISIIUHN, METO/IbI IOATOTOBKH M 00paOOTKH BIAYKHOTO
BO3/yXa.

18. Onpez[eneHI/Ie HOTpC6HOCTI/I B TCILJIOTC Il BEHTUIAIUOHHBIX YCTAHOBOK, l"pa(bI/IKI/I Hux
TCHJ’IOHOTpC6J'I€HI/I$I. Cucremnl KOHAWIMOHUPOBAHUWA BO3/1yXa, UX HASHAYCHHUC, obOnactu IIPUMCHCHUA.

19. Onpenenenne NoTpeOHOCTEH B TEIJIOTE U XOJIOIE.

20. Pesxxumbl pabOTBI M METOJIBI PETYIIMPOBAHUS TIPOMBIIIICHHBIX CHCTEM KOHIMIIMOHUPOBAHUS
BO3/IyXa.

Pexumbl paboTsl. Tpebyemble napameTpsl Teria. CyToYHbIE M CMEHHBIE IPpaUKH TEIUIONOTPEOICHHS.

21. MeTOI[I/IKa OMpEaACICHUA MaKCUMAJIbHBIX, CPEAHUX U I'OJOBBIX HOTp€6HOCTeI\/II B TCIVIOTEC KaXXAbIM
TUIIOM MOTpeOUTENEH.

Knaccudukanus TerioBsix Harpy30k. Ce30HHbIE U KPYTJIOr0/I0BbI€ HATPY3KH.
22. Metoauka pacdyeTa NoTepb TEIUIOTHI 3JaHUAMH. TeIUIOBble Harpy3KH MPEANPUATHI.
23. HopMupoBaH#€e TEIIONOTPEOICHHS B TPOMBIIIJICHHOCTH.

24, OHpC,Z[CJ'ICHI/IC TEIUIOBOMU Harpys3ku npomMIuioniazaku, paﬁOHa. CocTosiHuSA U IMIYTH ITOBBINICHUA
HaaACKHOCTHU TEIIOCHAOKEHMSL.

25. DHepreTudecKkas CynrHoCTh TertoduKaii. PamronansHoe pa3MenieHue ICTOYHUKOB TEeTUIOTHI,
TEIJIOBBIX MOJCTAHIIMH LIEHTPAJIbHBIX TEIJIOBBIX MTyHKTOB.

26. Kimaccudukanmsi cucTeM ropsiaero BoI0CHA0KEHHS TPOMBITIUICHHBIX, JKUJIBIX U OOIECTBEHHBIX
3maHui. [leneHTpann3oBaHHbIC U IICHTPATN30BAHHBIE CUCTEMBI.



27. AkkymynupoBaHue ropsiaeii Boasl. [Ipudopsl, TpyOsl 1 apMaTypa. O60pyI0BaHHE YCTAHOBOK
ropsiuero BojocHa0xeHus. Pacuer momaromux U HUPKYyISAUUOHHBIX TPYOOIIPOBOIOB.

28. Cucremsl BOASIHOTO, IAPOBOT'0 M BO3YIIHOIO OTOIUICHUS IIPOMBIIUICHHBIX U KWJIBIX 3JaHUMH.
OtonutenbHble prOOPHL. BeiOop 1 ux pasmenienue. TpyOsl 1 UX coeluHEHHE. Y KIIOH TPYO.
[lepememienue u yaanenue Bo3ayxa. Pacimpurensusiii 6ak. W3omsmus tpy6. [TpuHmnst
IIPOEKTUPOBAHUS CUCTEM OTOILICHUS.

29. Cuctembl BEHTWISIIIUU TPOMBIIICHHBIX MIOMEIIIEHUI; UX CXEMbI U METO/IbI pacueTa. Y CTpOiCTBa
JUTsl HarpeBaHMs BO3/TyXa.

30. ®uibTpsl J1s1 OUUCTKH BO3ayXxa. Bo3myxoBoasl u kaMepbl. Bo3ayxonpueMHbie u
BO3JlyXOpa3Jarolue ycTpoicTBa. Perynupyromue ycrpoiicTsa.

31. TennoBwie CE€TH, UX HAa3HAYCHUC, KJ'IaCCI/I(i)I/IKaI_[I/IH. 3az[aq1/1 THApaBINYCCKOro pacucra. OcCHOBHEBIE
Tpe6OBaHI/I$[ K PCKUMY I[aBJ'IeHI/Iﬁ B BOJAHBIX TCIIJIOBBIX CCTSX.

32. MeTtoanka pacducTa 1mapoIrpoBOJ0B, TCILJIOBbBIX ceTer u KOHACHCATOIIPOBOJIOB. MeTtoabl u
AJITOPUTMBI THAPABIUYICCKOT'O pacd€Ta C HCIIOJIb30BAHUEM OBM.

33. IIre30omeTpuueckue rpaduku 1 BIOOP BUAA IPUCOSAMHEHUS TOTPEOUTENCH K TETIIOBBIM CETSIM.
Omnpenenenue napaMeTpoB CETEBbIX, MOJMUTOYHBIX U KOHJEHCATHBIX HACOCOB.

34. MeToibl OTIpeIeICHHS] paCUETHBIX PACX0I0B BOABI U Mapa M0 y4acTKaM TEIUIOBOW CETH.

35. Meroauka rujpaBIM4ecKoro pacueTa TEIJIOBbIX ceTel. [ napaBnuiyeckue XapakTepucTUKU
Y4aCTKOB TEIUIOBOI CETH, HACOCOB U PETYJIATOPOB.

36. IloHsATHE O TUIPABIMYECKON YCTOWYUBOCTH U Pa3peryIupoBKe TEIIIOBOM ceTu. MeToauka
pacuera ruJpaBIMueCcKOro pekumMa CUCTEM TeINIOCHAOKEHMSL.

37. CxeMbl 3aKpeIuIeHUs JaBIE€HUS B «HEUTpaNbHBIX» TOUKax. [‘uapaBinueckuil ynap u cpeicraa
OOpBOBI C HUM.

I'mapaBnnueckuil pexxum padotsl cetel. [Ibe3omeTpuueckre rpaduku B TEIUIOBBIX ceTsX. CrnocoOsl
MO/JIEP’KAaHUS AABJICHUS B «HEUTPAIbHBIX» TOUKAX TEIUIOBBIX CETEH.

38. BBI60p CCTCBLIX, ITIOAINMNTOYHBIX, ITIOAKAYNBAOIINX U KOHACHCATHBIX HACOCOB

39. OcHOBBI BbIOOpA TPACCHI M CIIOCOOOB MPOKIIAAKH TEIUIOBBIX ceTei. CXeMbl, MPOKIaaKU U
KOHCTPYKIMHU TerIoBbIX cereil. 10. CxeMbl u KOH(pUTrypanus TermoBbix cetell. Tpacca u nmpopuib
TEILIONPOBOOB.

40. 38.2[2[111/[ TCIIJIOBOI'0 pacycTa. Mertoasl pacyeTa TCIUIOBBLIX IHOTCPb B TCILJIOMPOBOAAX W NAJACHUSA
TCMIICPATYPhI TCINIOHOCUTECIIA MO JJIMHC yUaCTKa.

41. OHpCI[CJ'ICHI/IC OIITUMAJIbHON TOJIIWHEI TEIUIOBOM H3OJSIUM. M30I4IMOHHBIE KOHCTPYKIHNHN
TCIUIOMPOBOJA0OB Hosrie IMPOrpECCUBHELIC CIIOCOOBI NPOKIAAKU U U30JIAIHUN TCTIJIOBBIX ceTel.

42. OnpeneneHre TEMIOBBIX MOTEPh YYaCTKa TEIJIOBOM CETH W MAJCHUS TeMIEpaTyp TEIJIOHOCUTENS
Mo WX AnuHe. Teron30NiAlHOHHbIE MaTepHallbl U KOHCTPYKIHMUA. TpyObl M UX coenuHeHUs. Bussl
MPOKJIAJIOK.



43 TIpo4HOCTHOM pacueT y4acTKOB TEIUIOBBIX CETEH ¢ BHIOOPOM THIIOB M KOJIMYECTB MOIBMIKHBIX U
HEMOJIBYKHBIX OIMOp, CIOCOO0B KOMIIEHCALIUY TEMIIEPATYPHBIX PACIIUPEHUN, BUIOB U KOHCTPYKIIHIA
peryIupyroliei apMarTypsl.

44, Pacyer W mombop KOMIIEHCATOpOB. PacyeT yCwnuii Ha TMOJBHMIXKHBIC M HEMOJBHKHBIC OIOPBI.
KomrnieHcanus temnepaTypHbIX HANpsSKEHUH B TPyOOIIpOBOJaX TEIIOBOM CETH.

45. Vcnonb30BaHUE U pacyeT €CTECTBEHHOM KommeHcauuu. KOHCTpyKIMKU TermionpoBoaoB. Onopsl.
Komnencatopsl. Apmatypa. Kameps! u konoisl. O01ue BOpockl IPOEKTUPOBAHUS TEILIONPOBOIOB.

46. HpOI/ISBOI[CTBeHHBIe N OTOIIUTCIIBHBIC KOTCIIBHBIC. KJ'IaCCI/I(bI/IKaI_[I/IH " mapaMETPhI IapOBbIX U
BOI[OI"pCfIHBIX KOTEJIbHBIX. 18. Ha3HaquI/Ie, TCIIJIOBBIC CXEMbI, OCHOBHOC H BCIIOMOI'aTCJIbHOC
o6opyz[013aHI/Ie IMIPOU3BOJACTBCHHBIX KOTCIBbHBIX.

47. PexxuMbl paboThI U pacrpesiesieHue Harpy3Ku MexXy KOTJIaMH.
48. TexHUKO-2KOHOMHUYECKHE MMOKa3aTeIu KOTeIbHbIX. KOMIIOHOBKA MPON3BOACTBEHHBIX KOTEIbHBIX.

49. IlpuHmun BBHIOOpPa OCHOBHOTO M BCIIOMOTATEIBHOTO 00O0pyAOBaHUs. BbIOOp OCHOBHOTO U
BCIIOMOTaTEIbHOTO 000PY10BaHUS KOTEJIbHBIX.

50. BI)I60p MCTOJa U CXEMbI BOAOIIOATOTOBKHU B ITPOMU3BOACTBCHHBIX KOTCIbHBIX

51.TennoBble cXeMbl U METOJIMKA UX pacdyeTa. MeToauKa U pacyeT TEIUIOBBIX CXEM KOTEJIBHBIX C
npuMeHenueM u 6e3 npumenenus [1K.

52. HYTI/I COBCPHICHCTBOBAHUS TCIJIOBBIX CXCM, O60py,ZLOBaHI/I$I H PCKUMOB pa6OTI>I
IMPOU3BOJACTBCHHBIX KOTCIIbHBIX.

9HepFeTI/I‘leCKI/IC, 9KOJOTHYCCKHUEC N OKOHOMHWYCCKHUC IMOKA3aTC/IIN KOTCIbHBIX.

53. TensoBble MyHKTHl MUKPOPAlOHOB U NpeAnpHusaTuil. Pacuer u BIOOp 000py10BaHMS TEIOBBIX
IIYHKTOB (3J1€BaTOPOB, HACOCOB, MOJIOrpeBaTeneil).

54. TexXHOIIOTMYECKHE CXEMbl M KOMIIOHOBKAa HACOCHBIX CTaHITUM. AKKyMy.HI/IpOBaHI/Ie TCIIJIOTBI.
3aH_[I/ITa OT KOppO3HuH, NIJIaka 1 HAKUITA MECCTHBIX YCTAHOBOK IOpA4YCTO BOI[OCH8.6)K€‘HI/I${.

55. ABToMaTH3anug TENJIOBBIX MMOJICTAHIIUHN.

56. Cuctemsl TeriocHa0KeHUsI TpeAnpusTHil. Bunibl cucreM TemnocHaOXeHUs MPeANnpUsTUil; NX
CTPYKTypa u ocoOeHHOCTH. [TapoBbIe CHCTEMBI TEIITOCHAOKEHUS; IX CXEMBI, COCTaB 000PYI0BaHNUS,
pPEXKUMBI pabOTHI, METOIBI 00ECTICUEHHUS HAJICKHOCTH MApOCHAOKCHHUS.

57. BoasiHble cucTeMbl TEIUIOCHAOXKEHUS peanpuaTuil. J[ByXTpyOHbIE U MHOTOTPYOHBIE BOJSHBIE
CUCTEMBI, X CXEMbI, 00JIaCTH IPUMEHEHHS], OCHOBHbIE MPEUMYIIIECTBA U HETOCTATKH.

58. Boasinble cuctembl ¢ OTHOTPYOHOM TpaH3UTHOU U ABYXTPYOHOH pacnpenenuTeIbHbIMU CETSIMHU.
TennoHoCUTENN U UX XapaKTEPUCTHKA. TEXHUKO-3KOHOMHYECKOE COIIOCTABIEHUE CUCTEM
TEIUIOCHA0XKEHUSI.

OO0pa3zen Ouilera Kk nepBoi py0eKHOM aTTeCTAlMN MO AUCHUILIHHE



MWHUCTEPCTBO HayKM U Bbicliero obpasosaHuns PO
[PO3HEHCKMIN rocy4apCTBEHHbIN HEPTAHOM TEXHUYECKUIN YHMBEPCUTET UM. akag,. M.[. MunnnoHwuKosa
MHCTUTYT SHEepreTnkun
Kagheopa «TennomexHuka u 2udpasauKka»

I[I/ICI_[I/IHJII/IHaI «ACTOYHMKH U CHCTEMBI TEILIOCHAOKEHH ST 1 pyﬁemnaﬂ aTrrecranus

BUJIET Ne 1

L. | TerutoBele ceTH, MX Ha3HaYeHUE, KIacCH(UKAIMS. 3aaui THAPABINIECKOrO pacyera.
OcHoBHbIE TPeOOBaHUS K PEKUMY JaBICHUM B BOASHBIX TETUIOBBIX CETSX.

2. | I[Ipe3oMmeTprueckne TpadhuKu W BHIOOP BHIA TPHUCOCTMHECHHS IMOTPEOHUTENCH K TEIUIOBBIM CETSIM.
Omnpenenenue mapaMeTpoB CETEBBIX, MOIMUTOYHBIX U KOHJICHCATHBIX HACOCOB.

3. | MeTopp! onpeiecHUs PacCYSTHBIX PACcX0/I0B BOJIBI U Iapa M0 YYacTKaM TeTUIOBOW CETH

3aB. kadenpoi
«TennoTexHUKa U TUAPABIUKA P.A-B. Typnyes

Bonpocsl ko BTOpoii py0e:XHOH aTTecTaluu

1. Haznauenwue u knaccudukanus TILI, HCTIOIB3yeMBIX B CHCTEMaX TEIUIOCHAOKEHUSI.

2. Haznauenwue, TEIJIOBBIE CXEMBI, COCTaB 000PY0BaHMSI, TAPAMETPhI U 00IaCTU MPUMEHEHUS
MIPOU3BOJICTBEHHBIX MAPOTYPOUHHBIX AJIEKTPOCTAHILIUH.

3. DHepretudeckas 3 PEeKTUBHOCTH TEIIO(PUKAIINY U €€ 3aBUCUMOCTD OT Kod(dduinenrta
Ter1oUKaIIH.

4. BriOop onTuManbHBIX HaYaJIbHBIX U KOHEUHBIX ITapaMeTpoB napa Ha TOLI.

5. D¢ deKTUBHOCTH TPOMEKYTOUHOTO Tieperpea mapa Ha TOLI.

6. PereHepaTuBHBIN OJIOTPEB MUTATEIBHON BOJBI M €T0 PACIIPEACIECHUE 110 CTYIIECHSIM.

7. OnTuMu3alus NapaMeTpoB U CXEM CUCTEMBI PET€HEPATUBHOIO NIOJIOTPeBa MUTATEIbHON BOJIBI.
Oco0eHHOCTH TPUMEHEHHUSI CMEIINBAIOIINX U IOBEPXHOCTHBIX MTOI0IPEBATEIIEH.

8. CxeMmbl OTITyCKa TEXHOJIOTMYECKOT0 Mapa 1 ropsyeit Boasl o TOLL.

9. [IpuHuunuanbsHbIe TeIoBbIe cxembl TOL] ¢ mapom u ropsiueit Bogoi u ux 3p¢HeKTUBHOCTh
(TeruioBasi 5)KOHOMUYHOCTb, HaJIC)KHOCTb U KallUTAJIbHBIE 3aTPAThI).

10. Pacnipenenenue TEMIOBBIX HATPY30K MEXIY 0TOOpaMy TYpOUH M MUKOBBIMHU BOJOTPEHHBIMU
KOTJIaMH U BBIOOp ONTHUMAJIbHBIX 3HaUEHUH KO3()(HUIIMEHTOB TEIIO(UKAIIH.

11.CoBmecTHas pabota koTenbHbIX U TOLI B cucTemMax TenaocHaOX eHus.

12. OcoOeHHOCTH UCIIOIB30BAHMUS Ta30TYPOMHHBIX arperaToB U JIBUTaTeseld BHYTPEHHET0 CropaHus
JUIsI KOMOMHUPOBAHHOW IeHepaliy TEIJIOThI U AJIEKTPOIHEPT UH.

13. XapakTepuCTHUKU COBPEMEHHBIX KOTEJIbHBIX YCTAHOBOK U TEIUIO(MUKALMOHHBIX TYpOUH.
Jnarpammbl pexxuMoB Teriopukanuonsbix Typoun tuna T, I1T u P.

14. Bo16op ocHoBHOTO 000pyaoBanus mpombinuieHHOW TOLl. CobctBennnie Hyxap1 TOLL. [TyTn
CHIDKEHHMSI 3aTpaT YHEPTUU Ha COOCTBEHHBIEC HYKbI.

15. Bo16op Tumna npuBojaa BCIOMOTaTeIbHBIX MEXaHN3MOB. BEIOOp OCHOBHOT'O M BCIIOMOTaTeIbHOTO
000pyI0BaHUS.

16. IlpuHnunuansHas u noaHas cxeMsl TOLl. MeTonuka pacuera NpUHIMINAIBHOMN TEMJIOBON
cxembl TOLI.

17. Anroput™m pacyeta TerioBor cxeMbl Ha DBM. MeTtoasl anann3a TemioBbix cxem TOL u
W3MEHEHUH B HUX: IKCEPreTHUECKUi, KO (UIIMEHTOB IEHHOCTH TEIIOTHI i KO3 GHUIIMESHTOB



M3MEHEHUs1 MOIIHOCTH. Ha3HaueHne, MpUHIUIIBI IEUCTBUS U METOJIBI pacyeTa 3JIEMEHTOB TEIJIOBOM
cxembl TOLI.

17. Metonpl u cXeMbI BogonoaroToBku Ha TOII,

18. Omnpenenenue pacxoja TorumBa, norpedisemoro Ha TOIl, u cmocoOoB pacrmpeneiaceHus: ero
3aTpaThl Ha POU3BOJICTBO 3JIEKTPOIHEPIUU U TEIJIOTHI, OTIyckaemoi ot TOLI.

19. TexHUKO-2KOHOMHYECKHUE TTOKa3aTean coBpeMeHHbIX TIL.

20. Yactubie KII/ u yaenbHbIE pacXo/bl TOIUIMBA HA MPOU3BOJCTBO 3JEKTPOIHEPTUU U TEIUIOTHI.

21. Yuer BausiHUS COOCTBEHHBIX HYX/ Ha mokaszarenu TOLl. VYiaenbHple KanuTadbHBIE 3aTPaThl,
yAeNnbHas YHUCIECHHOCTh NIepcoHala u cebecTouMocTs suepruu TOLI.

22. Koo dunueHt termnodukaimuy u onpeaeneHnue ero ONTUMalIbHOTO 3HAYECHHUS.

23. TpeboBanus K BeIOOpy 1utomaaxu st TOL. I'enninan n koMmmnoHoBka npomsinuienHo TOLI.
Texauueckoe BojgocHa0xeHue TOLI.

24.0xpaHa OKpy>Karolel cpebl OT BpeaHbIX BbiOpocos TOLI.

25. cnonbp30BaHuE MUKOBBIX BOJOTPEUHBIX KOTJIOB.

26. llpuHUOMOUANbHBIE CXEMBI, MapaMeTpbl M O00OPYJOBaHHE HHEPreTHUECKUX Ta30TypOMHHBIX
yctanoBoK (I'TVY).

27. Metoapl OBBIIICHHS TEIUTOBOM 3 dekTuBHOCTH [ TY.

28. OcoOEHHOCTH TETUIOBBIX cXeM TermohukanuoHHbIX [ TVY.

29. Metoauka pacuera TeroBeIX cxeM razoTypOunubix TILI. Pexxumbl paboTsl razorypounnasix TIL.
30.TexHUKO-3KOHOMUYECKHE TIOKa3aTenn ra3oTypounusix TOL.

31. [IpyHUMOMaTBHBIE CXEMBI, TApaMeTpPbl U 000py10BaHKE Mapora3oBbix ycraHoBoK (III'Y).
Oco6ennoctu cxem [ITY ¢ BHYTpHIMKIOBOH razuuKaniei TBepJoro TOIUINBA.

32. YcnoBus npuMeHuMocTy pa3nuyHbix TUIOB [1I'Y. OcoGeHHOoCcTH Tem10(pUKaluOHHbIX YCTAaHOBOK
I'V. Meroauka pacuera nmapora3oBsix TOLI.

33. ConocTaBUTENbHBIN aHANN3 TEXHUKO-3KOHOMHUYECKUX MOKa3aTeslel mapoTypOUHHBIX,
ra3oTypOUHHBIX U maporazoBbix TOLI.

34. Vcnonb3oBanue aroMHbix TOLl (ATOL), cranuuit TennocHadxkenus (ACT) u cranuuit
pou3BOICTBEHHOTO TerutocHaoxkeHus (ACIIT) muis oTmmycka mapa u ropstueid BOJbl IPEANPUATHSIM.
35. Oco0eHHOCTH KOHCTPYKIIMN U PEKUMOB pabOThI AAEPHBIX peakTopoB. [IpuHIMNINANBHBIE CXEMBI,
napaMmeTpsl U 000py1I0BaHNE aTOMHBIX UICTOYHHUKOB TeriocHa0xenus (AUT).

36. OCOOEHHOCTH TETIONOATOTOBUTEIbHBIX YCTAHOBOK U CXEM OTITYCKa TEXHOJIOTMYECKOTO Mapa
AUT.

37. IlepcieKTUBBI U YCIIOBUS BHEAPEHUSI AaTOMHBIX XEMOTEPMUYECKUX CUCTEM JIaJIbHETO
teriocHabxkenus (AC/IT) Ha 0a3e BoICOKOTEMITEpATYpHBIX s/IepHbIX peakTopoB (BTP).

38. Texnuko-skoHomuueckue nmokaszatenu ATOL, ACT, ACIIT, ACAT u AUT.MI'JI-metox
npeoOpa3oBaHus SHEPTUH U ero npuMeneHue Ha MI'JI- anexTpocTaHIusIX 17151 KOMOMHUPOBAHHOTO
OHEPTOCHA0KECHHUS.

39. Cxemsl, mapameTpsl 1 00opynoBanue MI'J{-35eKkTpocTanIuii Ha OPraHUYECKOM U SIIEPHOM
TorMBe. TeXHHKO-3KOHOMUYeCKHe rnokazarenu MI'Jl-amekTpocTaniuii.

40. Cxemsbl, mapaMeTpbl, 000pyA0BaHUE M TEXHUKO-YKOHOMUYECKHE IMTOKA3aTEIN HCTOUHUKOB
TEIVIOCHA0KEeHNsT Ha BO30OHOBISIEMBIX 3HeEpropecypcax - sHepruu CoiHila, GHMOMaccChl,
rIIyOMHHOH TeryioTe 3eMJM, TEIUIOBOM sHeprum MUpOBOro okeaHa.

41. HazHaueHHe U CTPYKTypa CUCTEMBI PETYJIMPOBaHUs. BO3MOKHbBIE METO/IbI PETYIMPOBAHUS
TEIJIOBOM HArpy3KH B CHCTEMAaX IIEHTPAIM30BAHHOTO TEIIOCHAOKEHHSI, UX COITOCTABJICHHUE.

42. PerynupoBaHH€E OTIIyCKa TEIUIOTHI U3 APOBBIX ceTel. AKKYMYJISTOPHI I1apa; UX IPUMEHEHUE U
pacuer.



43. llenTpanpHOE peryJupOBaHUE OJTHOPOTHON M pa3HOPOAHON TEIJIOBBIX HArpy3ok. ['paduku
TEMIIEpaTyp U pacxoa TEIIOHOCUTES.

44. MeTtoapsl HEHTPAIBHOIO PETYJINPOBAHNS CyMMApHBIX HArpy30K OTOIIEHUS U TOPSUYETO
BOJIOCHA0>KEHUS, UCIIOIb3yEMbIE B CHICTEMaX TEeTIOCHAOKEHHSI TOPO/IOB.

45. MeTopI KOPPEKTHUPOBKH TEMIIEPATYPHBIX TPagHKOB HA BBOJAX MPEANPHUATHHN, MTOITYyYAIOIIHX
ropsiayro Boay ot paiionHsix TOLI.

46. D PexTUBHOCTD PA3IUYHBIX CUCTEM PETYJIUPOBAHUS OTITYCKA TEIUIOTHl. AKKYMYJIMPOBAaHUE
Ter10Thl. CXeMBI, pacyeT U PEKUMBI padOT TEIMIOAKKYMYJIUPYIOIIUX YCTAHOBOK.

47. BropuuHble 3HEpropecypcbl MPOMIPEINPUATUN, UCIOIb3YyEMbIE ISl T€HEpALMH TEeIuloThl. Mx
KOJIMYECTBO, MapaMeTpsl, AOJI MOJIE3HOTO UCIIOIb30BAHMS B CUCTEMaX TEIIOCHAOKEHUSI.

48. Bunel, mapameTpsl U rpaduku Beixoga BOP, ucnons3yeMbIx 1isl TPOU3BOACTBA Mapa M Topsyei
BOJIbl B YTUJIM3ALMOHHBIX ycTaHOBKax (TYVY).

49. Yrumzanuonusie korenbHble U TOL. Tumsl yTuiM3ainoHHBIX YCTAaHOBOK ISl BRIPAOOTKH Mapa u
ropsiueii BOJBI: CXEMBI, IapaMeTphl, COCTaB OOOPYIOBAHUS U PEKUMBI pabOThl CXEMBI, PeKHMBI
paboThl, KOHCTPYKIUU 000PYIOBAHUS, TEXHUKO-IKOHOMHYECKHE [TOKa3aTeNH.

50. OmpeneneHre SKOHOMHMM TOIUTMBA MpU PabOTE YTUIU3ALMOHHBIX YCTAHOBOK MapajuiebHO C
3aBOJICKMMH KOTeNIbHBEIMH U TOLI.

51. Meronp! pacuera cxeM u obopynoBanusi TYY ¢ npumenenuem OBM. OnTumusanus cxem,
[apaMeTpoB U pekUMOB paboThl TYY npu aBTOHOMHOM ¥ COBMECTHOM IKCIUTyaTalllH C
MIPOU3BOJICTBEHHBIMHU KOTEIbHBIMHU B TOLI.

52. Meroauka onpeie’aeHusi SKOHOMHUHM [IEPBUYHOIO TOIIMBA U TEXHUKO-3KOHOMHYECKUX
nokazaresnet TYY. Merozpl 3auThl OKPYKarOLIEeH cpebl pu dKCIuryatauuu TYY.

53. Ucnonb3oBanne BOP B uctoyHmnkax teriocHadxeHus

54. TemnoBbIe HACOCHI U OCOOCHHOCTH UX MCIIOIb30BAHMSL.

55. Maremarndeckass MOZEIb U KOMIIBIOTEpPHAas IPOrpaMMa IIOCTPOCHHUS M HUCCIEAOBAHUSA
TeMIepaTypHbIX T'papUKOB BOASHBIX CUCTEM TEIUIOCHA0XKEHUS.

56. Maremarnueckass MOJENIb U IPOIPaMMHBIN IPOAYKT THIPABINYECKOTO pacueTa TEIUIOBBIX CETel
Y TIb€30METPUUYECKOT0 rpaduKa.

57. Maremarnueckass MOJAENIb M NPOrPaMMHBIA IPOAYKT TEIUIOBOIO pacdeTa TEIUIOBBIX CEeTeH
Pa3IMYHOro croco0a MpOoKIaaKH.

58. Matemaruueckas MOJelb U MPOrPAMMHBINM MPOJAYKT BBIUMCIEHHS] ONTHMAJIbHOTO 3HAYCHMUS
kodpduurenTa Ternopukanuu naporypounnoi TILI.

59. MeTo1bl TEXHUKO-KOHOMUYECKHX PAacueToB B dHEpreTuke. Pacu€THelil mepuos u ero
COCTABJISIOLINE IPU CTPOUTEIHCTBE CUCTEM TEIUIOCHA0XKEHUSI.

60. JleiicTByroIasi METOJIMKA OLIEHKU Y(PPEKTUBHOCTH MHBECTULIUI B CTPOUTEIHCTBO CUCTEM
TEIJIOCHA0KEHHUS. Y CIIOBUS COTTOCTABUMOCTH JIbTEPHATUBHBIX BAPUAHTOB CUCTEM TETIJIOCHAOKEHHUS.

O0pasen OuJieTa Ko BTOpPOii pyOe;KHOH aTTecTaluu

MMHUCTEPCTBO HAaYKM U Bbiclero obpasoBaHus PP
[PO3HEHCKMI rocy4apCTBEHHbIN HEPTAHOM TEXHUYECKUIN YHMUBEPCUTET UM. akag,. M.[. MunanoHwuKosa
NHCTUTYT SHEpPreTUKn
Kagpedpa «TernsiomexHUKa U 2u0pasauKka»

Buaer Ne 1

BTODaH DV6C)KHEUI ATTCCTAIIUA
Huciunnuna: «MCTOYHUKH U CUCTEMBbI TENJI0CHAOKEHU S




1 | YkpynHEHHAs OllIEHKAa KalUTAJIbHBIX BIOKEHUH B TEIUIOT€HEPUPYIOIIUE UCTOUHHUKH, TEIJIOBbIE CETU
Y TeIUTONOTPEOIISIONTNE CHCTEMBI.

2 | MeToapl TEXHUKO-D)KOHOMHYECKUX PAacueToOB B dHEpreTHKe. Pacu&THERIN TepHo U ero
COCTaBJISIONINE TIPU CTPOUTEIHCTBE CUCTEM TEIUIOCHA0KCHUS.

3 | Marematuyeckass MOJEIb U MPOTPAMMHBIM TPOIYKT BBIYHCICHUS ONTUMAJIBHOTO 3HAYCHUSA
koad¢urmenTa Termodukanun napoTypounuoit TOLI.

3aB. kadeapoii «TernoTexHuKa 1 THIPABINKA» P.A-B. Typnyes

7.2. Bonipochl K 3K3aMeHy 0 JUCHUILINHE «VICTOYHMKHU M CHCTEMbI TEIIOCHAOKEHU s
npeanpusATHI»

1. Haznauenwue u knaccudukanus TILI, HCIOIB3yeMBIX B CHCTEMaX TEIUIOCHAOKEHUSI.

2. Ha3znaueHue, TEIIOBBIE CXEMBI, COCTAaB 000PY0BaHUSs, TAPAMETPhI U 00JIaCTH IPUMEHEHUS
IIPOU3BOJICTBEHHBIX NaPOTYPOUHHBIX AIEKTPOCTAHLIUH.

3. DHeprernyeckas 3pPEKTUBHOCTh TEIUIOPHUKAIMN U €€ 3aBUCUMOCTh OT KOA(PHUIIHEHTA
TerutopuKayy. BeIOOp onTHManbHBIX HAYaJIbHBIX U KOHEUHBIX MMapaMeTpoB mapa Ha TOLI.

5. D dexTuBHOCTH MPOMEXYTOUHOTO neperpeBa napa Ha TOLI. PerenepatuBHsblil mogorpes
IIUTATEJIBHOM BOJBI U €r0 PAaCIPEIEICHHE M0 CTYIICHIM.

6. OnTumu3zanus NapaMeTpoB U CXEM CHUCTEMBI PEr€HEPATUBHOIO MOJ0IPEBA MUTATEIILHON BOJBI.
Oco6eHHOCTH IPUMEHEHHUS CMELIMBAIOIIMX U TTOBEPXHOCTHBIX [10JI0TPEBaTEIIEH.

7. CxeMbl OTIyCKa TEXHOJIOIMYECKOro napa u ropstueit Bosbl ot TOLL.

8. IlpuHnunuanbHble TemoBble cxeMbl TOL ¢ mapom u ropstueit Bogoi 1 Ux 3P PEKTUBHOCTD
(TeroBasi 5KOHOMUYHOCTb, HAJIS)KHOCTh U KallUTaJIbHBIE 3aTPAThI).

9. PacnipenienieHre TEIUIOBBIX HArpy30K MEXy 0TOOpaMU TypOUH U MUKOBBIMH BOJOTPEHHBIMU
KOTJIaMH U BbIOOp ONTHUMAJIbHBIX 3HaYEHUH KO3()(HUIIMEHTOB TEIUIO(UKAIIH.

10. CoBmecTHas pabota koTenbHbIX U TOL] B cuctemax rernocHabxenus. OcobeHHOCTH
HCIOJIb30BAaHUS Ta30TYPOMHHBIX arperaToB U JBUTaTeIed BHYTPEHHEr 0 CrOpaHus s
KOMOWHUPOBAaHHOHN reHepaluy TeIIOThl U 3JIEKTPOIHEPTHH.

11. XapakTepuCTHUKU COBPEMEHHBIX KOTEIbHBIX YCTAHOBOK U TEIUIO(UKALMOHHBIX TYpOUH.
Juarpammsl pexxuMoB Teropukanuonsbix Typoun tuna T, I1T u P.

12. Bo16op ocHoBHOTO 000pyaoBanus mpombiniuieHHOW TOL. CobctBennsie Hyx bl TOLI. [TyTu
CHIDKEHHUS 3aTpaT SHEPIruu Ha COOCTBEHHBIE HYXK/IbI.

13. Bo16op Tumna npuBojaa BCIOMOTaTeIbHBIX MEXaHU3MOB. BEIOOp OCHOBHOT'O M BCIIOMOTaTeIbHOTO
000pyI0BaHUS.

14. IlpuauunuansHas u noaHas cxeMsl TOLl. MeTonuka pacuera NpUHIMINAIBHOMN TEMJIOBON
cxembl TOLI.

15. Anroput™ pacyeta TerioBor cxeMbl Ha DBM. MeTtoasl anann3a TemioBbix cxem TOL u
W3MEHEHUH B HUX: dKCEpreTnyeckuil, Ko3(pPpUIMeHTOB IEHHOCTH TEIJIOTHI U KO3 (OULIUEHTOB
M3MEHEHUs MOIIHOCTH. HazHayeHue, MpUHLIMIIBI IEHCTBUS M METO/bI pacyeTa 3JI€MEHTOB TEIIOBOM
cxembl TOL]

16. MeTtonpl 1 cXeMbl BOJAONOATOTOBKH Ha TOII,

17.0npenenenue pacxojia TOIIMBA, noTpedasiemoro Ha TOLI, u cmoco6oB pacrpenesieHus ero
3aTpaThl Ha POU3BOJCTBO 3JIEKTPOIHEPIUU U TEIJIOTHI, OTIyckaemoi ot TOLI.

17. Texnuko-3xoHOMHUYECKHE MTOKazarenan coBpeMeHHbIX TOLl. Yactasie KII/I u yaenpHbie pacxoabl
TOIJIMBA HA MPOU3BOACTBO 3JIEKTPOIHEPTUU U TEIIOTHI.



18. Yuer BausiHUA COOCTBEHHBIX HYX I Ha moka3atenn TOL[. YnmenpHble KanmuTaldbHBIC 3aTPATHI,
yenbHas YUCICHHOCTh TIEpCOHaa U cebecTonMocTh sHeprun TILI.

19. Koapdumuent termopukanmu u ONpeesieHne ero ONTHUMAIbHOTO 3HadeHus. TpeOoBaHHS K
BbIOOpy muomaaku ans TOL[. I'enruian u kommoHoBka mnpomeinuieHHOW TOLl. Texnuueckoe
BojocHaOxenue TOIL.

20. OxpaHa OKpy»Xarolei cpesbl OT BpenHblx BbiOpocoB TOLI.

21. Hcnonp3oBaHWE NUKOBBIX BOJOIPEHHBIX KOTJIOB. [IpuHIMIMAIbHBIE CXEMBI, MapaMeTpbl U
000pyI0BaHNE YHEPTETUYECKHUX Ta30TypOUHHBIX ycTaHOBOK (I'TY).

22. Metoapl oBbIeHHs TeT10BO# 3 dhekTuBHOCTH [ ' TY. OCOOEHHOCTH TEIIOBBIX CXEM
tertodukaonHex ['TY.

23. MeToauka pacueTa TEIUIOBBIX cXeM ra3oTypOuHHbIX TOLI. Pexxumbl paboThl Ta30TypOMHHBIX
TOL. TexHUKO-?KOHOMHUYECKHE TTOKa3aTesd ra3oTypOounubsix TOLL.

24. TlpyHIMITHATIEHBIE CXEMBI, ITapaMeTphbl 1 000py10BaHKE Mapora3zoBbix ycraHoBoK (I1I'Y).
Ocob6ennoctu cxem [ITY ¢ BHYTpUIMKIOBOH razuuKanuiei TBeporo TOIUINBA.

25. YcnoBus npuMeHUMOCTH pa3iandHbiX TUNoB [1I'Y. OcobeHHocTH Temno(uKaiMoOHHBIX YCTAHOBOK
I'Y. Meroauxka pacuera napora3oBsix TOLI.

26 CormocTaBUTENbHBIH aHanu3 TEXHUKO-9)KOHOMHMYECKUX TIOKa3aTelel MapoTypOMHHBIX,
ra3oTypOUHHBIX U maporazoBbix TOLI.

27. WUcnonp3oBanue atoMmubix TOLl (ATOL), cranumii tennocHabxkenus (ACT) u craHumit
npou3sBojicTBeHHOro TeriocHaoxenus (ACIIT) mist oTnycka napa v ropsiaeit BoAbl IPEIIPUSITHSIM.
28. OcobeHHOCTH KOHCTPYKIUI 1 PEKUMOB pabOTHI SAEPHBIX PEaKTOPOB. [IpuHIMIIIANTBHBIE CXEMBI,
napaMmeTpsl 1 000pyI0BaHHUE AaTOMHBIX UICTOYHHKOB TeriocHa0xkenus (AUT).

29. Oco0eHHOCTH TEIUIONMOATOTOBUTEIBHBIX YCTAHOBOK M CXEM OTIIYCKa TEXHOJOTHYECKOro Iapa
AUT.

30. IlepcieKTMBBI M YCIOBHS BHEIPEHHS AaTOMHBIX XEMOTEPMHYECKMX CHCTEM JAJIBHETO
terutocHaOxkeHus (AC/IT) Ha 6a3e BbICOKOTEMIIEpATypHBIX siepHbIX peakTopo (BTP).

O0paszen 0uWieTa K 3K3aMeHy N0 IMCHUIJIHHE
MWHKUCTEPCTBO HAYKM U Bbicluero obpasosaHua PO
FPO3HEHCKUIA FOCYAAPCTBEHHDbIV HEDTAHOM TEXHUYECKMI YHUBEPCUTET UM. akag,. M.A. MuaavoHwWwuKosa
MHCTUTYT 3HepreTMKku
Kagpedpa «TennomexHuKa u 2udpasauxka»

I[I/ICIII/IHJ'II/IHaI «ACTOYHNKH U CUCTEMBI TEIJIOCHAOKEHH I

BUJIET Ne 1 (sk3amen)

1. | Ouepreruueckas 3h(HEeKTUBHOCTD TEMIOPUKALMK U €€ 3aBUCUMOCTh OT KO3 duimenrta
TeroGruKanun

2. | Bribop onTuManbHBIX HaYaJIbHBIX M KOHEUHBIX apamMeTpoB mapa Ha TOL]
3. | OddexTHBHOCTL MPOMEKYTOUHOTO Meperpera mapa Ha TOI]

3aB. kadenpoi
«TemoTexHUKa ¥ TUAPABINKA) P.A-B. Typayes

KommnuiekT 3a1annii i BHINIOJIHEHHSI PacYeTHO-Tpaduueckoil padoThbl



«PacueT cxeMbl MapoOKOMIIPECCHOHHOTO TpaHchopMaTopa Teria (X0J0IUIbHOW YCTAaHOBKU WU
TEIJIOBOTO HACOCA.)»

OHTI/IMI/IBaI_[I/ISI napaMeTpoOB U CXCM CUCTCMbI PCICHCPATUBHOI'O ITIOAOI'PCBA MUATATEIbHOMN BOJBI.

Omnpenenenue pacxo/ia ToIIuBa, norpediasiemoro Ha TOL, u ciocoboB pacpesesieHus ero
3aTpaThl Ha MPOU3BOJICTBO JIEKTPOIHEPTUU U TEIUIOTHI, OTIyckaeMoii ot TOLI.




7.4. Onucanue moka3aTteyieidl U KpUTEPUEB OLIEHUBAHUS KOMIIETEHIMI Ha Pa3lMYHBIX 3Tanax uX (popMUpOBaHMS, ONMUCAHHE

[IKAJIBI OIICHUBAHUS. Taoauua 7
IL1anupyemMbie pe3yabTaThbl 0OCBOeHHs | KpuTepuu oueHuBaHHUsA Pe3yJIbTATOB 00yYeHHSsI HauMeHOBaHU
KOMIIeTEeHI[M U e
meHee 41 6a/10B 41-60 6an108 61-80 6ass10B 81-100 6a/10B OI[€HOYHOT0
(Heya0BJIeTBOPUTEND | (YIOBJIETBOPUTEIbH
HO) 0) (xopomo) (oTJIMYHO) cpeacTBa

OIIK-3 - CriocobeH 1eMOHCTPUPOBATh MPUMEHEHHE OCHOBHBIX CITOCOOOB MOIy4EHUS, MPe0Opa30BaHNsI, TPAHCIIOPTA U UCTIOIb30BaHUS TEIUIOTHI B
TEIIOTEXHUYECKUX YCTAaHOBKAX U CUCTEMaXx.

CdopmupoBaHHBI CdhopmupoBaHHbI
3HaThb: €, HO e
— o0mme 3aKOHOMEPHOCTH HW3MEHEHUSs COACPKAILNC
OTIE/BHBIC CUCTEMAaTUYECKUE
oTpeOIIeHUs TETUIOTHI 5
poOeITbl 3HAHUS

NPEANPUITUSIMUA  TPU  U3MEHEHUSIX ®parmeHTapHble

peATD p P P Henonnsie 3Hanus SHaHMA

IapaMeTpoB HApYKHOTO BO3/1yXa U IO 3HaHUs

gacam paboueii CMEHBI;
— METOAbl  ONpEeNeieHUusT  BEIUYHH

pacxosioB TOIUIMBHO-IHEPre€TUUECKUX

pecypcoB pa3HBIMU TUTIAMHU

TEIJIOT€HEPUPYIOLIUX YCTAHOBOK;
yMeTh: YMeHus NOoJHEIE, CdopmupoBaHHbI

HemonHsie JIOIIyCKarOTCs e
BBISIBJISITH PACUETHBIE PEXKUMBI PAOOTHI YactuyHble yMEHHUA HeOOIBIIIeE
. YMEHHUS YMenus
KaXXJ10ro U3 3B€HbBCB CUCTEMBI | OLINOKHU
B VYcenemnoe u
BJIA/IETh:
q Hecucremarnueckoe | CUCTEMAaTUYECKOM | CHCTEMATHYECKOE
TUYIHOE B HU

— HaBBIKAMH pacuera CUCTEM ac 0¢€ BIACHNC IIpUMEHEeHHe PUMEHCHHUN MIPUMCHCHUE

TEIUIOCHA0XKEHUSI M €€ DJIEMEHTOB C HaBbIKAMH HAaBBIKOB HAaBBIKOB HaBBIKOB

HUCITIOJIB30BAHUEM KOMITBIOTEPHBIX JOIyCKAIOTCA

TEXHOJIOTH;

Bompock! k
pyOeKHBIM
aTTeCTalUsIM,
YCTHBIH OIpocC,
PI'P temebl
MPAKTUYECKHUX
u
1a00paTOPHBIX
pa0or.




METOAaMU ompeeeHus
pacyeTHBIX PACXO0JIOB BOJBI U
mapa 1o ydYacTKaM TeIUIOBOU
CceTH

po6esbI

3HAHUHI




8. OcoGeHHOCTH peasM3auny JUCHMILIMHBI V151 HHBAJUI0B U JIMI C

OIrpaHU4Y€¢HHBIMHA BO3MOKHOCTHMH 310POBbHA

s ocymiecTBieHUs IPOLEAYP TEKYILEro KOHTPOJS YCIEBAEMOCTH U IPOMEXKYTOYHOH aTTecTanuu
o0yyaromuxcsi co3JaHbl (OHABI OLEHOYHBIX CPEICTB, aJalTUPOBAHHBIC M HWHBAJIMIOB M JIHMI C
OTPaHNYEHHBIMH BO3MOXHOCTSAMH 370POBbSI M NTO3BOJIIOIINE OLICHUTh JOCTH)KEHHE UMH 3aIJIAHUPOBAaHHBIX B
OCHOBHOW 00pa30BaTeIbHON TMpOTpaMMe pe3yJIbTaTOB OOY4YeHHs W YPOBEHb C(HOPMHUPOBAHHOCTH BCEX
KOMIIETeHIINH, 3asBIEHHBIX B 00pa3zoBaTeNbHON mporpamme. PopMa mpoBeneHHs TeKyIeH aTTecTaru s
CTYACHTOB-MHBAJIMJOB YCTaHABIMBAETCS C YYETOM HMHIMBHIYaJIbHBIX IICUXO(QHU3MUECKUX OCOOCHHOCTEH
(ycTHO, MMCPMEHHO HA OyMare, MMCbMEHHO Ha KOMIIbIOTepe, B (popme TecTupoBaHus 1 T.11.). [Ipu TectupoBannu
Uil cIa0OBUISIIMX CTYJEHTOB HCIIONB3YIOTCS (DOHIBI OLICHOYHBIX CPEACTB C YKpyNHEHHbIM mmpudToM. Ha
9K3aMeH MPUIIIANIAETCS] COMPOBOKIAAIOIINHA, KOTOPBI 00ecIeyrBaeT TEXHUYECKOE COPOBOKICHHUE CTYACHTY.
HpI/I HCO6XOI[I/IMOCTI/I CTYACHTY-UHBAJINAY MPEAOCTABIACTCA JOMOJIHUTEIIBHOC BpEeMA IJIA MMOATOTOBKH OTBETA
Ha 9Kk3aMeHe (wiu 3adere). OOyyaromuecs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBbSI M 00yYaroluecs
WHBAIUABI O0CCIICUNBAIOTCSA TMEYaTHBIMHU U DJIEKTPOHHBIMH 00pa30BAaTENbHBIMU pecypcaMu (TpOrpamMMEI,
yueOHbIe MOCcOOUs Il CaMOCTOSITENIbHOM paboThl U T.1.) B opMax, aganTHPOBaHHBIX K OTPaHUUCHHAM HX

3[I0POBbSI M BOCTIPHSITUSI HH(OpMAIINH:

1) JUISl UHBAJIMJIOB U JIMIL C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbsI 110 3PEHUI0:

- UISl CJIeNbIX: 33/IaHUs JIJTsl BHIIOJHEHUS Ha CEMUHApaxX W MPaKTHYECKUX 3aHATHAX O(QOPMIISIOTCS
penbedHO-ToueHHbIM MpUGTOM bpaiiist winu B BUAE 3JIEKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C MOMOIIBIO
KOMIIBIOTEPA CO CIEHUATU3UPOBAHHBIM HPOTPaMMHBIM OOECIICUCHHEM JUISL CIEMBIX, JHOO 3a4MTHIBAIOTCS
ACCHCTEHTOM; IMChbMEHHBIE 33/I1aHUS BBITIOHSIOTCS Ha OyMare penbeHO-TOUeYHbIM mpudToM bpaiins nin Ha
KOMIIBIOTEPE CO CIEIHATU3UPOBAHHBIM MMPOTPAMMHBIM 00OECIIEYEHUEM IS CIETIBIX MO0 HaJMKTOBBIBAIOTCS
ACCHUCTEHTY; OOyJaromumcs AJisl BBITIOJTHEHUS 3aJlaHus IpU HEOOXOAMMOCTH MPEJOCTABISETCS KOMILIEKT
MUCHMEHHBIX TIPUHAUIEKHOCTE W OymMara Jijisi MUCbMa pellbepHO-ToUeHHbIM IpudToM Bpaiins, koMmnboTep

CO CriCHUAIIM3NPOBAHHBIM IIPOTrpaMMHBIM obecreueHreM JJIs CIICTIBIX,

- IJIsl CJIA00BUASIIIUX: 0OeCTIeunBacTCsl NHIUBUIYAIbHOE paBHOMEpPHOE ocBemeHre He menee 300
JIFOKC, O6yanOH_II/IMC$I IJId BBITIOJIHCHUA 3adaHUd IIpU HeOGXO}II/IMOCTI/I MMPEAOCTABIACTCA YBCIMYUBAIOIICE
YCTpOﬁCTBO; BO3MOJKHO TaK)X€ HKCIIOJIB30BaHNE COOCTBEHHBIX YBCIMYHUBAIOIIUX YCTpOﬁCTB; 3aJlaHuA JIA

BBITTOJTHEHHS 331aHUI OQOPMIISIFOTCSL YBEITHYSHHBIM MPUGTOM;

2) JUTSI THBAJIMJIOB U JIMII C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3I0POBBS MO CJAYXY:
- IS TIYXUX U cJadocabplanux: 00ecreunBaeTCs HaTWdhe 3BYKOYCHJIMBAIOIICH ammaparypbl
KOJUICKTUBHOTO TIOJIb30BAHMSI, NMPU HEOOXOIMMOCTH OOYyUYaIOMIUMCS TPEAOCTABISAETCS 3BYKOYCHIMBAIOMIAS

amnmaparypa HHIUBHIYTHHOTO MTOJTH30BAHUS; TIPEIOCTABIISIOTCS YCIIYTH CYPIOTIEPEBOTINKA;

- AJIs CJCNMOrIyXux A0IyCKacTCA MPUCYTCTBUC aCCHUCTCHTA, OKa3bIBAOIICTO yciayru

TUQITOCYPIOTIEPEBOTIHKA (TOMUMO TPEOOBAHHIA, BHITIOHSIEMBIX COOTBETCTBEHHO JIJIS CIICTIBIX M TIYXHX);



3) JUTSL JTAT] C TSDKEIBIMUA HapYIICHUSMHU PEUH, TIYyXUX, CIIa0OCHBIIIAINX JICKIIUA U CEMUHAPBI,
MIPOBOIMMEIC B YCTHOHM (pOopMe, TPOBOAATCS B MTUCBMEHHOM (hopme;

4) JUTSL HHBAJTUJIOB U JIUI] C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbSI, HMEIOIINX HAPYIIEeHUS
ONMOPHO-IBUTATEJbHOI0 annapara:

- JUISL JTMIL C HAPYIICHUSIMUA OMTOPHO-JIBUTATENILHOTO allapaTta, HapyImeHUsIMU JIBUTATEIbHBIX (QYHKIIUH
BEPXHMX KOHEYHOCTEH WJIM OTCYTCTBHEM BEPXHHX KOHEYHOCTEW: MUCHMEHHBIC 3aJIaHHs BBHITIOJIHSIOTCS Ha
KOMITBIOTEPE CO CIEIUATM3UPOBAHHBIM MPOTPAMMHBIM O0ECIIEYeHUEM WM HaJMKTOBBIBAIOTCSI ACCHCTEHTY,
BBITIOJIHEHHE 3afaHui (TECTOB, KOHTPOIBHBIX paboT), MPOBOAUMEBIC B IMHCBMEHHON (opMme, MPOBOIATCS B

yCTHOH (opMe ImyTeM omnpoca, 6ecepl ¢ 00yIaroIuMCs.

9. YueOHO-MeTOAMYECKOE U HH(POPMAITHOHHOE O0ecTiedeHre TUCHUILTHHBI

9.1 /lurepartypa

1. Kucc B.B. Pacuér napoBoii cHCTEMbI TEIJIOCHAOKCHHS MTUIIEBOTO MPEIIPUATHS
[DnexTpoHHEIH pecypc]: yuedHo-mMeroanueckoe mocobue/ Kuce B.B., Kazakos A.B.,
PaxmanoB FO.A.— DnektpoH. TekcToBble naHHble.— CaHkT-IlerepOypr: YHuBepcurer
NTMO, NUuctuTyT X0no1a u OuorexHosorui, 2014.— 66 c.— Pexum nocryna:
http://www.iprbookshop.ru/68090.html.— 3BC «IPRbooks»

2. TlocamkoB M.B. DHeprocOepexeHne B cucTeMax TEIIOCHAOKEHUS [ DICKTPOHHBIN pecypc]:
yuebHoe nocobue/ [Tocamkos M.B., Hemuenko B.U., Tutos I'.1.— D1eKTpoH. TEKCTOBbIE
nanHble.— Camapa: Camapckuiil rocy1apCTBEHHBIH apXUTEKTYPHO-CTPOUTEIbHBIN
yausepcutet, ObC ACB, 2014.— 192 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/29799.html.— 3BC «IPRbooks»

3. CrepnuroB B.A. llenTpann3zoBaHHOE TEIUIOCHA0KEHUE NPEANIPUATUH, TOCETCHUN U
TOpOJICKUX OKpyroB. KypcoBoe u IUIIIOMHOE POEKTUPOBAaHUE [ DIIEKTPOHHBIN pecypc]:
yuebHoe nocooue/ Crepauros B.A., Manykosckas T.I'., KpamuenkoB E.M.— DnektpoH.
TEKCTOBBIE JaHHble.— JIunenk: JInnenkuii rocy 1apCTBEHHbBIN TEXHUYECKUI YHUBEPCUTET,
3BbC ACB, 2013.— 105 c.— Pexum nocryna: http://www.iprbookshop.ru/55175.html.—
OBC «IPRbooks»

4. Koctun B.U. DHeproaddexruBHas pabota HACOCOB U BEHTHIIATOPOB B CHCTEMax
TEIJIOCHA0KEHUS U BEHTWIIALNHU [ DNeKTpoHHbIN pecypc]: MmoHorpadus/ Koctun B.J.—
DeKTpOH. TeKCTOBbIE TaHHble.— HoBocubupck: HoBocubGupckuii rocyaapcTBeHHBIN
apXUTEKTYpHO-CTpoUTENbHBIN YHUBepcuTeT (Cubctpun), 9bC ACB, 2015.— 188 c.—
Pexxum noctyna: http://www.iprbookshop.ru/68866.html.— IBC «IPRbooks»

5. Kuumos I''M. HerpaauuronHsie ¥ BO30OHOBIISIEMbIE HCTOUHUKH SHEPTUU ISl TIOJTyYeHUs
TEIJIOTHI B CUCTEMaX TEIIOCHAOKEHUS (Ia30rHIpaThl ECTECTBEHHOTO ra3a) [DIeKTpOHHBIH
pecypc]: yuedHo-meTonuueckoe nmocodue/ Knmumon .M., KnumoB A.M.— DnekTpoH.
TeKcToBBIe JaHHble.— HuxHuit Horopoa: Huxeropoackuil rocy 1apcTBEHHbBIN
apXUTEKTypHO-cTpouTenbHbli yHUBepeuTeT, ObC ACB, 2016.— 29 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/80911.html.— 3BC «IPRbooks»

B) UHTEepHeT-pecypcesbl
HNutepHer pecypc - www.gstou.ru, anekTpoHHble Oubmuoreunsie cucteMbl (DBC): «IPRbooksy,
«Koncynbrant cryaeHTa», «Ibooksy, «Jlaaby.


http://www.gstou.ru/

pandia.rwtext/77/220/10017.php

bwt.rw AnsinpomslieHHOCTH TernosHepretukarboiler

twirpx.com>Bce mis ctynenta>357677

book-gu.ru»2013/03/water/

gazovik-teploenergo.rwyindex.php?id=1272

03-ts.rwindex.php?fla=stat&idd=593 &nma=downloads

irbis.amursu.rwDigital Library/AmurSU_Edition
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upload.studwork.org/order/58845/u cucreMsl TemIOCHAOKEHN

B) IPOrpaMMHOE U KOMMYHHKAIIHOHHOE 0OecrieyeHue

CpenctBa obecriedyeHHs] OCBOCHHUSI TUCIUTUIMHBI

Pacuernsie komnbroTepuble nporpammbl: MATHCAD, EXEL.

DJIEKTPOHHBIN KOHCIIEKT JIEKIIMH U 3JIEKTPOHHO-00YUaIOIIUi KOMIUIEKC Mo aucuuiuinae «McTouHuku
Y CHCTEMBI TeTUIOCHA0KESHUS IPEATPHUSITHID

TecTsl U1s1 KOMIIBIOTEPHOI'O TECTUPOBAHUS CTYICHTOB

9.2 MeTroanuyecKkue yKa3aHus 0 OCBOEHHI0 AucHMILINHBI (Ipuioxenue 1)

10. MaTepuajbHO-TeXHUYECKOe o0ecnedeHne TUCIUNINHBI

Jliia obGecrnieueHus: OCBOCHUS JUCHMILIMHBI HEOOX0AUMO Hajduuue y4eOHOM ayTMTOpuu, CHAOKEHHOM
MYJIbTUMEIUIHHBIMU CpPEACTBAMU Il NPEICTABICHUS NPE3EHTALMN JIEKIMA M I0Ka3a y4eOHbIX
(buIbMOB.

Kracc ¢ nepcoHaabHBIMU KOMIBIOTEPAMU ISl TPOBEAEHUS MPAKTUUECKUX 3aHATHI U BUPTYaJIbHbIX
1ab0paTOPHBIX padoT.

VuebHas aymutopus kadeapst "T u T, No2-21, Nel-19° cHabkeHHas MyIbTUMEIMIHHBIMEI CPECTBAMH
JUIs IPEACTaBICHUS Pe3eHTalui U MoKa3a y4eOHbIX (PUIbMOB.

11. lonoyiHeHHs M M3MEHEHHUs B pa0oyeil mporpaMmMe Ha y4eOHbIN roj

HOHOJ’IHGHI/ISI U HU3MCHCHUS B pa6oq1/1e IporpaMMbl BHOCATCA C€XETOAHO IIEPC HA4YajlOM HOBOI'O
y‘IC6HOFO roaa Iio (I)OpMC. HM3MeHeHus JOJDKHEL 0(b0pMH$ITLC$I JOKYMCHTAJIbHO U BHOCATCA BO BCC
YUYTCHHBIC 3K3CMILIAPHI.

IIporpamma coctaBieHa B cooTBeTcTBHM ¢ TpeboBaHusMH PI'OC u ¢ yueToM peKOMEeHIAIHH Mo
HanpasiyieHuto noarotoBku 13.03.01 «TemnosHepreTuka v TEMIOTEXHUKAY.


http://www.pandia.ru/
http://www.pandia.ru/text/77/220/10017.php
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http://www.twirpx.com/file/357677/
http://book-gu.ru/
http://book-gu.ru/2013/03/water/
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http://gazovik-teploenergo.ru/index.php?id=1272
http://03-ts.ru/
http://03-ts.ru/index.php?fla=stat&idd=593&nma=downloads
http://irbis.amursu.ru/
http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/3900.pdf
http://upload.studwork.org/order/58845/%D0%B8%20%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B%20%D1%82%D0%B5%D0%BF%D0%BB%D0%BE%D1%81%D0%BD%D0%B0%D0%B1%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F.doc

Hanunume o6opynoBanusi u TCO nmo aucuunjimue
«MCTOYHNKHU M CHCTEMBI TEIJIOCHAOKEHH S

JlaGopatopHslii komiuieke "Temnonepenaya npu kousekuuu 1 06yse" TITK-010-9JIP-01
(9 maGopaTopHBIX paboT)

2 Y4ebHo-nabopaTopHbIil KOMIUIEKC « TermmooOMeHHUKI
(4 nabopaTopHBIX PabOTHI)

3 BuptyansHbIil mporpaMMHBIi 1abopaTopHbIil Komiuieke "TermmoTexauka"

(6 maGopatopHbIX paboT)

4 BupTtyanbheiii yueOHbIi KoMIIIEKC « TerIoBbie 31eKTPOCTaHIINN
Komruiekc npeanasHadeH Jyisi UCCIIEI0OBAHUS MPOIIECCOB HACTPONUKH U HAJIAJKUA CUCTEM
TETJIOBOM JIEKTPOCTAHINH, a TAKKE KOHTPOJSI 1 MOHUTOPUHTA COCTOSTHUS DJIEMEHTOB
CUCTEM BO BpeMs UX pabOThI U JIEMOHCTPAIIMH BIUSHUS U3MEHEHUS TapaMeTpOB
anemeHToB. [Iporpamma comepkut rpaduueckyro nHhopMalnio, H300paKeHUs
MOHHMTOPOB, TAHENIN YIPABICHUS U COOOIIECHUS aBaPUITHON CUTHATU3AI[UN aHAJIOTUYHbBIE
pealbHbIM.

B coctaB Bxoaut:
1. IlepcoHasIbHBIN KOMIIBIOTEP, MOHUTOP, KJIaBUATYypa, MbIILIb.
2. IlpenycTaHoBIEHHOE CHEMATM3UPOBAHHOE IPOrpaMMHOE 00ecrieueHre

5 Kommiext minakaroB 560x800 mm, M300paxeHne HaHECEHO Ha IIACTUKOBYIO OCHOBY
TommuHON 4 MM 1 pazmepoM 560x800 mm. M3o0paxenue o6agaeT BOIOCTOMKUMHU
cBoiictBamu. Kaxkplii T1akaT uMeeT 3JIeMEHThI KPEIUICHUS K CTEHE.

5.1 | Dkcmnyaranus TEIIOHEPTeTUYECKUX YCTaHOBOK U ceTei (16 mit.)

5.2 | «Tennomaccoodmen» (16 mr.)

5.3 | TypOunsl u 060pyIO0BaHHE TEIUIOBBIX cTaHIwiA (16 mmIT.)

6 DJIeKTpOHHBIE TUIaKaThl JIeMOHCTpallMOHHBIE KOMIUIEKCHI Ha 0a3e MyJbTUMEIha-
MPOEKTOpa (KOMIUIEKT 3JIeKTPOHHBIX MmakatoB Ha CD, mynbTuMmenua-npoexktop BENQ,
HOYTOYK, 3kpaH 1,5x1,5 m):):

a. Tennomaccoodmen (122 mT.)

TypOuHbI TEMIOBBIX cTaHIUN (21 1mT.)
IIpe3enTanuu:

1 Termmonepenava

2 TennoBbie U AaTOMHBIE 3IEKTPOCTAHIIII

3 Bunel, coctaB 1 HazHaueHHE TypOUH TEIJIOBBIX CTAHITHMA

4 TennoBbie CETH U TEIIOMOTPEOIISIONINE CUCTEMBI.

5 MeTob! onpesiesieHus: pacyeTHON MOTPEOHOCTH B Mape U ropsdyeit Boje Juist
TEXHOJIOTHYECKUX HYXK]I.

6 XapakTepHble peXUMbI U TpadUKU TETUIONOTPEOICHUS.

7 TenoBoii Oananc MPOU3BOJCTBEHHBIX MTOMEIICHUA.

8 CyTouHbIEe U CMEHHbIE TPapUKU TEIUIONOTPEOICHUS.

9 Knaccudukanust rermmoBeix Harpy30k. Ce30HHBIE M KPYTJIOTO/I0BBIE HATPY3KH.

10 CucTembl TOpsYEro BOJOCHAOKEHUSI, OTOTUICHHUSI

11 Knaccudukanus cuctemM ropsdero BOJOCHa0KESHHsI POMBITINIEHHBIX, JKUAJIBIX U
0OIIeCTBEHHBIX 3JaHHM.

12 CucreMbl BEHTUJISIIUKA U KOHJUIIMOHUPOBAHUS BO3yXa MPOMBIIIJIEHHBIX TOMENIEHUM

13 Knaccudukanus cucreM KOHAUIIMOHUPOBAHUS BO3IyXa.




14

MeToasl  perynupoBaHHs — OTHYCKAa TEIUIOTBI W3  CHUCTEM  ILIEHTPAJIU30BAHHOTO

TEIMIOCHAOXKEHUS.
15 [Ipucoenunenne noTpedUTENCH TEMIOTHI K TEIUIOBBIM CETSIM.
16 | Meroapl onpeneneHus pacyeTHBIX PacX0/10B BOJIbI U I1apa 110 yYacTKaM TEIIOBOU CETH.
17 DKCIUTyaTanusi CHCTEM TEIUIOCHAOKESHHS TIPEITPUATHI
18 Hasnauenwne u knaccudukamnus TOLI, ucrnonb3yemMpIx B CHCTEMAaX TETUIOCHA0KCHUSI.
19 CxeMbl 0TITyCKa TEXHOJIOIMYECKOr o napa u ropsueii Bojsl ot TOLL.
20 MeToipl 1 cxeMbl BojonoAroroBku Ha TOLI.
21 Pexumbl pabothl razotypOouHHbIX TOLL.

BuneodbmiibMel:

[Tpunuun paboTsl KOTIA;

- [TapoBoi korern;

- [TapoBbie TYypOUHBI;

- [Imams ropenku;

- I[BI/I)KGHI/IG KHUIKOCTHU B pa60qu KOJIECC,

- KOpOTKOG 3aMBIKaHHC,

- TennooOMEHHUKH;

- Typbuna K-800-240;

- Po3xur kotna;

- ' pagupHu;

- [Ipunnun paboTel Hacoca

- DKCIUTyaTalus 3Heproo0KOB;

- Pabora geasparopa;

- Ipunnun paboTsl ABIMOCOCA;

- [Ipunuun paboTsl 1IEHTPOOEKHOTO HACOCa,;

- MHorocrynenuarslii Hacoc;

- Hacoc ITHC-1.

- Kak pa6oraer TOC;

- Psazanckas I'POC;

- Xabaposckas TOL]




[Tpunoxenue 1
MeTtoauyeckue yKazaHusi 0 OCBOECHHIO U CUMIIIMHBI
«V/ICTOYHUKHU U CUCTEMBI TCHJIOCH&6)KCHI/I$I»

1. MeToauuyecKue YKazanusa i oﬁyqaloumxca 0o IMJIAHUPOBAHUI0 U OpPraHu3alum
BPEMEHH, H606X0}1HMOF0 AJIF OCBOCHUSA TUCHUIIJIUHBI.

W3ydeHne pekoMeHIyeTCsl HayaTh C 03HAKOMJICHHUS ¢ pabouell MmporpaMMoi TUCIUTUIMHEI,
€€ CTPYKTYpPOU U COJIep>KaHuEeM pa3IenioB (MOIyIIei), POHIOM OIEHOYHBIX CPEJCTB, O3HAKOMUTHCS
C Y4eOHO-METOANYECKUM U HH()OPMAIIMOHHBIM 00€CTIEYCHUEM JUCITUTUINHBL.

I[I/ICL[I/IHJII/IHa «VICTOYHUKY U CHCTEMBI TCINIOCHAOKCHUS» COCTOUT U3 18 CcBsA3aHHBIX MCKOY
co0or0 TEM, 06CCHe‘-II/IBaIOH_II/IX MOCJICA0BATCIIbHOC U3YUCHUC MAaTCpHraJia.

O6y‘-IeHI/I€ 110 JUCLHUIIJINHE «MCTOYHUKN U CUCTEMBI TEIUIOCHAOKEHUSD) OCYHICCTBIISACTCS B
cienyromux popmax:

1. AyautopHbie 3aHSTHS (JICKIIUH, TPAKTUICCKHE/CCMUHAPCKUE 3aHITHUA ).

2. CamocrosiTenibHass pabora CTyaeHTa (IMOATOTOBKA K JICKIUSAM, IPAKTHYSCKUM/
[IPaKTUYECKHUM 3aHATHAM, TecTaM/pedepaTamM/moKaaaam/dcce, U UHBIM (popMaM MUChbMEHHBIX padoT,
BBITIOJTHCHHE aHAJIM3a KEHCOB, MHINBUIyIbHASI KOHCYJIBTAILIUS C TIPETIOIaBATEIICM).

3. WuatepakTrBHBIE (OPMBI TPOBEACHUS 3aHATHH (KOJUIOKBHYM, JICKIUS-ITUCKYCCHS,
IPYIIIOBOE pelIeHHE Keiica u Ap.(hOpMBI).

V4eOHbIil MaTepuall CTPYKTYPHPOBAaH M HM3YYCHUE JUCIMIUIMHBI TPOU3BOJUTCS B

TEMATHYCCKOU IoCICa0BaTCIBHOCTH. Ka)KIIOMy HDEIKTI/I‘-IGCKOMV/ CCMHUHAPCKOMY 3aHATHUIO H

CaMOCTOSITEIbHOMY M3YUYEHHUIO MaTepuaia NpeAliecTBYeT JeKIus 1o JaHHo! Teme. O0yuatonuecs
CaMOCTOSITENILHO MPOBOJAT MPEABAPUTENbHYIO MOATOTOBKY K 3aHSTHIO, IPUHUMAIOT aKTUBHOE U
TBOPUYECKOE y4acTHE B OOCYKIEHUHM TEOPETHUUECKUX BOIPOCOB, pa30ope MpoOIeMHBIX CUTYallul 1
MOUCKOB MyTei ux pemeHus. MHorue mpobiaembl, U3ydaeMble B Kypce, HOCST IUCKYCCHOHHBIN
XapakTep, YTO NpeAroiaraeT MHTEPAKTUBHBIM XapakTep MPOBEICHUS 3aHATHH Ha KOHKPETHBIX
npUMepax.

Onucanue MOCJIEIOBATEIbHOCTH ASHCTBUI 06yqa10mer0051:

IIpn m3ydyeHMHM Kypca CieayeT BHUMATEIbHO CIYyIIaTh M KOHCIIEKTUPOBATH Marepual,
W3JIaraéMblii Ha ayJWTOPHBIX 3aHATUAX. JUI1 €ro NHOHMMaHUS M KadeCTBEHHOIO YCBOCHUS
PEKOMEHyETCs CJIEYIOIIas ITOCIEI0BATEIbHOCTD JCUCTBUMN:

1. Tlocne okoH4yaHMsI y4eOHBIX 3aHATUN MJIS 3aKpeIIeHHs MaTepuajga MPOCMOTPETh U
00yMaTh TEKCT JIEKIMH, IPOCIYIIAaHHON Cero/iHs, pa3odpaTh paccMoTpeHHbIe puMepsl (10 — 15
MUHYT).

2. Ilpu mOArOTOBKE K JIEKIIMU CIIEAYIOIIErO AHSI MOBTOPUTH TEKCT MPEABIAYIIEH JEKLNH,
noJyMaTh O TOM, Kakasi MOXKeT ObITh cienyromas tema (10 - 15 munyT).

3. B Teuenue Hexenu BBIOpaTh BpeMs sl pabOTHI ¢ jquTeparypoi B Oubmanotexe (mo 1
qacy).

4. HpI/I IIOATOTOBKE K HDaKTI/I'-IeCKOMV/ CCMUHAPCKOMY 3aHATHUIO IMOBTOPHUTH OCHOBHBEIC
IMOHATHUA IO TEME, U3YUUTH IIPUMCPHI. Penras KOHKPCTHYIO CUTyallUIo, - NPCABAPUTCIBHO ITOHATD,
KaKoW TeopeTHYecKuil MaTepuai Hy>KHO HCIOIb30BaTh. HaMeTuTh miiaH peuieHus, nonpoooBaTh Ha
€ro OCHOBE PemuTh | - 2 IpaKTUYECKHUE CUTyaIuu (J1a0.paboThI).




2. Meroauyeckue yKa3aHus 1o padore o0yyaromuxcsi BO BpeMsl MPOBeAeHUs JIeKIUil.

Jlekium  maroT 06y‘-IaIOH_[I/IMCSI CUCTCMATU3UPOBAHHBIC 3HAHUA IO  AUCHUILIJIMHE,
KOHILOCHTPUPYIOT UX BHUMAaHHUC Ha HauoOoee CI0KHBIX H Ba)KHBIX BOIIpOCax. Jlexumn OOBLIYHO
H3JIararoTCia B TpaAUIIUOHHOM HUJIN B HpO6JICMHOM CTHIIC. ]_IJ'IH CTYACHTOB B OOJILIIIMHCTBE ClIy4acB
B HpO6J’I€MHOM CTHIJIC. HpO6J'IeMHBII71 CTHJIb ITO3BOJIACT CTUMYJIHUPOBATh AKTHMBHYIO IIO3HABATCIIBHYIO
JACATCIIbHOCTD o6yqa}om1/1xc>1 N UX UHTEPEC K TUCHUIIIIUHE, (bOpMI/IpOBaTBTBopLICCKOC MBIIIJICHHUC,
HpI/I6eFaTL K TIIPOTHUBOIIOCTABJICHUAM U CPAaBHCHUAM, [CJIATh O606H_[CHI/ISI, AKTUBU3HUPOBATH
BHUMAHUC 06yanOH_[I/IXC$I IIyTCM IIOCTAHOBKHU HpO6JICMHbIX BOITPOCOB, MOOIIPATHL JUCKYCCHIO.

Bo Bpems NEeKIMOHHBIX 3aHATHH PEKOMEHIYETCs BECTH KOHCIEKTUPOBaHHE Y4eOHOIro
Mmarepuaia, oopaiaTh BHUMaHue Ha (POPMYJIMPOBKU U KaTETOPUHU, PACKPBIBAIOIINE CYTh TOTO HIIU
WHOTO SIBJICHHUSI, WJIU IPOLECCOB, BBIBOJBI U IIPAKTUYECKUE PEKOMEHIALIAH.

KoHcnekT neknuu JTydiie moapasaesaTh Ha MyHKTHI, COOII01ask KPacHYI0 CTPOKY. DTOMY B
OonpmioN cremeHW OyAyT CHOCOOCTBOBAaTh BOMPOCHI IUIAHA  JIEKIUM, IPEII0OKEHHBIE
npenogaBarensiM. Crnenyer oOpamaTb BHUMaHUE Ha aKIEHTHI, BBIBOJbI, KOTOpBIE JEJIaeT
npenoaaBarejib, OTMCUasa HauOoJiee BaKHbIE MOMEHTHI B JICKHMOHHOM MAaTCpUaJIC 3aMCHaHUAMU

«BaXKHO», «XOPOLIO 3aIIOMHUTHY U T.I. MOXKHO J€1aTh 3TO U € IOMOIIBIO Pa3HOLIBETHBIX MapKEPOB
WM PYYEK, IOAYEPKUBAsi TEPMUHBI U ONPEICICHUS.

[lenecooOpa3Ho pa3paboTarh COOCTBEHHYIO CHUCTEMY COKpalleHUi, aOOpeBuatyp u
cuMBOJI0B. OJTHAKO MPU JAJIbHEHIIEH paboTe ¢ KOHCIIEKTOM CHUMBOJIBI JTyUIlle 3aMEHUTh OOBIYHBIMU
CJIOBaMU JJis1 OBICTPOTO 3pUTEIILHOTO BOCIIPUATHS TEKCTA.

PabGoTtass Hajg KOHCIIEKTOM JIEKIIMM, HEOOXOJUMO HCIOJb30BaTh HE TOJIBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JHUTEpPaTypy, KOTOPYIO JONOJHHUTEIBHO PEKOMEHI0Bal IpernojaBaTelb.
NMeHHO Takasi cepbe3Hasi, KPOIOTINBas padoTa ¢ JEKIIMOHHBIM MaTepUajioM IMO3BOJUT TITyOOKO
OBJIQJIETh TEOPETUUECKUM MaTEPUATIOM.

Temaruka nexuuil gaercs B paboueil mporpaMmme JTUCHUIUIMHBIL.

3. Mertoaunuyeckue yKa3aHus o0y4aromumcst no MOAr0TOBKe K
NPaKTHYeCKUM/CEeMHUHAPCKUM 3aHATHUSIIM.

Ha HDaKTI/I‘-ICCKI/IX/ CCMHUHAPCKUX 3aHATUAX THNPUBETCTBYCTCA AKTHBHOC YYAaCTUC B

00CYXJICHUU KOHKPETHBIX CHUTYyallui, CIOCOOHOCTh HAa OCHOBE TOJYYECHHBIX 3HAHWW HAXOJUTh
HanOosiee A(QPEeKTUBHBIC PEMICHUS TOCTABJICHHBIX TNPOOJIEM, YMETh HaxOJIUTh IOJE3HBIN
JIOTTOJTHUTEbHBIMATEPUA MO TEMATUKE CEMUHAPCKHUX 3aHATHIA.

CryeHTy peKOMeHAyeTC s CIeyolasi CXeMa MOArOTOBKU K CEMUHAPCKOMY 3aHSTHIO:

1. O3HakOMJIEHHE C TUTAHOM MPAKTUYECKOTO/CEMHHAPCKOTO 3aHSATHS, KOTOPBIH OTpakaeT
COAEP)KAHUETIPEITIO)KEHHON TEMBI;

2. [IpopaboTaTh KOHCIIEKT JEKIHi;

3. [IpounTath OCHOBHYIO U JOTIOJHUTEIBHYIO JUTEPATYPY.

B mpormecce moAroToBKM K MPaKTUYECKUM 3aHATHSAM, HEOOXOJUMO OOpaTUTh 0coboe

BHUMAaHHE HAa CaMOCTOATEIBHOE HM3y4YEHUE PEKOMEHIIOBAHHOM Jteparypel. [Ipu Bceil mosHoTE
KOHCIIEKTUPOBAHMS JIEKIIMM B HEM HEBO3MOXXHO M3JI0)KUTh BECh MaTepuala H3-3a JIMMUTA



aymuTopHBIX 4acoB. [loaTomy camocTtosiTenpHas paboTa ¢ ydeOHMKaMH, Y4eOHBIMU MOCOOUSMH,
HAay4yHOH, CIPAaBOYHOW JHUTEpPaTypod, MaTepuajlaMyd MNEPUOAMYECKUX u3naHuii u MuTepHera
ABIACTCA HaI/I6OJIee 3(1)(I)CKTI/IBHI>IM MCTOAOM MOJYUYCHUSA OONOJIHHUTCIBHBIX 3HaHHI>'I, IIO3BOJIACT
3HAUUTEIHPHO aKTHBU3UPOBATH MPOIIECC OBNAACHUS HHPOpMaIel, ClocoOCTBYET Ooliee rIy0oKoMy
YCBOGHHIO U3y4aeMoro Marepuaia, popMHUpYeT y CTyIEHTOB OTHOIIEHUE KKOHKPETHOW mpobiieme.
Bce HOBBIE OHATHUS IIO I/I3y‘{aeMOI>'I TEMEC HGOGXOI[I/IMO BbIYYUTb HAM3YCTh U BHCCTHU B I‘JIOCCE[prI,
KOTOPBIH 11e71eCO00pa3HO BECTH C CAMOT0O Havalla H3y4eHHs Kypca;

4. OTBeTUTH Ha BOMIPOCHI TUTAHA IPAKTUIECKOT0/CEMUHAPCKOTO 3aHSITHS,

5. BBIITOJIHUTE JOMAaIIHee 3aJaHue;

6. [IpopaboTath TECTOBBIE 3aJaHUS U 33]1a4H;

7. Ilpu 3aTpynHeHHUIX C(HOPMYIUPOBATH BOIPOCHI K MPEIOAaBaTENIO.

Pesynbrar Takoi paboThl JOKEH MPOSBUTHCS B CIIOCOOHOCTH CTYJIEHTa CBOOOTHO OTBETUTH

Ha TEOPETUYUCCKHUE BOIIPOCHI IIPAKTUKYMa, BEICTYIIATh U YHaCTBOBATh B KOJUICKTUBHOM O6CY>KI[CHI/II/I

BOIIPOCOB H3yqaeM0171 TEMbI, IIPABUJIbHO BLIINMOJHATH IMPAKTUYCCKUC 3addHUA W HUHBIC 3aJlaHH:A,
KOTOPBIC JAKOTCA B (I)OH,I[G OLOCHOYHBIX CPCACTB NUCLHUIIJIMHBI.

3. Meroanueckue YyKa3aHMs OOYYAKIIMMCH II0 OPraHM3alUHM CAMOCTOSTEIbLHOMI
padoThbI.

Ilenp opraHu3amuy CaMOCTOSTENbHONH paboThl Mo aucuuiuinHe «VICTOYHUKM UM CHUCTEMBbI
TEIUIOCHAOKEHUSA» - 3TO YINIyOJIeHWe U paclIMpeHue 3HaHWK B 00JIacTH SHeproodecrneueHus
MPEANPUATHH, K PEIICHUIO BOIPOCOB MPOEKTUPOBAHMUSI, IKCIUTyaTallMi U COBEPIICHCTBOBAHUS CUCTEM
o0ecrniedeHus MpeanpHUsITHA TEIUIOTON Napa U ropsyeil Boasl; GopMupoBaHUE HABBIKA U MHTEpECA K
CaMOCTOSITEITLHOM ITO3HABATEIHLHON JCSTSILHOCTH.

CamocrositennbHass paboTa OOydYaloOmMUXCs SBIAETCS BaKHEUIIMM BUJIOM OCBOEHUSA
COJICPKaHUS TUCITUTUTHHEI, TIOJTOTOBKHU K TPAKTHYECKHUM 3aHSATHSM U K KOHTPOJIBHOH padoTe. Croia
K€ OTHOCSITCS U CAMOCTOSTEIBHOE YIIIyOJIEHHOE M3yYeHUE TeM TUCHUIUIMHBIL. CaMOCTOsATeIbHAS
paboTa mpeacTaBisieT cOOOW TOCTOSHHO ACHCTBYIOUIYIO CHCTEMY, OCHOBY OOpa3oBaTeIbHOIO
mpolecca ¥ HOCUT HCCIEAOBATEIbCKUN XapaKTep, YTO MOCIYXHT B OyAyIleM OCHOBaHUEM s
HAIMCAHMs BBITYCKHOW KBAMH(HUKAITMOHHON pabOThI, MPAKTUYECKOTO MPUMEHEHHsS MOJYYEHHBIX
3HAHUU.

OpFaHI/BaHI/IH CaMOCTOSITEIbHOM pa6OTBI 06yqa101u1/1xc;1 OPHUCHTHUPYCTCA Ha AKTUBHBIC
MCTOJbI OBJIAACHUA 3HAHUAMU, PA3BUTHUC TBOPUCCKUX CHOCO6HOCTCI>1, nepexoq OT MOTOYHOTO K
WHAUBUYAITIU3UPOBAHHOMY 06y‘leHI/IIO, C y4ye€TOM HOTpG6HOCT€fI 1 BO3MOKHOCTEN TMIYHOCTH.

HpaBI/IJ'ILHaSI opranu3anus CaMOCTOSATCIbHBIX y‘Ie6HBIX 3aHSITHf/'I, X CHCTCMAaTUYHOCTD,
LICJ'ICCOO6pa3HOC IJIaHUPOBAHUC pa6oqer0 BPEMCHU IMO3BOJIACT CTYACHTAM pPa3BHUBATb YMCHUA U
HAaBbIKH B YCBOCHHU U CUCTCMATU3AlIUN HpI/IO6pCTaCMHX 3HaHHﬁ, o0ecneynBaTh BEICOKHIA YPOBCHB
YCII€EBAEMOCTHU B ICPUO[ 06yquH$[, IMOJIYYNTH HaBBIKU IMOBBIIICHUA HpO(l)eCCI/IOHaJ'IBHOFO YPOBH:.

[ToaroToBka K NpPaKTUYECKOMY 3aHATHIO BKIIIOYAET, KpOME MNpPOpPaOOTKM KOHCHEKTa M
MPEe3EHTAIMU JIEKIMH, TIOUCK JIUTEpPaTyphbl (110 PEKOMEHIOBAaHHBIM CIIMCKaM U CaMOCTOATEIHHO),
MOJATOTOBKY 3aroTOBOK JUISl BBICTYIUIEHHH [0 BOMPOCAM, BBIHOCHUMBIM JUISl OOCYXKACHHS IO
KOHKpEeTHON TeMe. Takue 3aroTOBKH MOTYT BKJIIOYATh IIUTATHI, (DaKThl, COMIOCTaBICHUEPA3INUYHbIX
no3uiuii, cobctBeHHble MbIcnu. Eciau mnpoOnema 3aMHTepecoBaja 00YyYaromerocs,OH MOKET
HOJArOTOBUTH pedepar U BBICTYIIUTh C HUM Ha IPAKTUYECKOM 3aHATHH. [IpakTHueckoe3aHsITHE - 3TO,
IpeXJie BCEro, AUCKYCCHs, O0CYXJIEeHHEe KOHKPETHOW CHUTyallM, TO €CTh NPEAINOoJaraeT yMEHHE
BHUMATENBbHO CIYyIIaTh WIEHOB Majol IPYIIIbl U MOJEPATOpa, a TAKXKE CTapaThbCsl BBICKA3aTh CBOE



MHEHHE, BBICKa3bIBATh COOCTBCHHBIC UCH M TIPEIOKCHHS, YTOUHATHH 3a/1aBaTh BOITPOCHI KOJIJIETaM
0 00CYKJICHHUIO.

[Ipu moaroToBKE K KOHTPOJIBHOW padoTe 00yJaronuics JOKEH MOBTOPATH MPOMICHHBIN
MaTepuail B CTPOIrOM COOTBETCTBUU C Y4eOHOH MporpamMmoi, HCHOJb3ysl KOHCIEKT JIEKIHHA U
JUTEpaTypy, PEKOMEHJI0BAaHHYIO MpernojaaBaTeneM. [Ipn HEOOXOOMMOCTH MOXKHO OOpaTHThCS 3a
KOHCYJIbTallMeN U METOJIMYECKON MOMOIIBIO K IIPETOaBaTEIo.

CamocrosTenbHas paboTa peanusyercs:

— HETOCPEICTBEHHO B MPOIECCE ayIUTOPHBIX 3aHATHH - Ha JICKIUAX, MPAKTHYCCKUX
3aHATHAX;

— B KOHTAaKTE C IIPENo/iaBaTesieM BHE paMOK PaCIMCAHKS - Ha KOHCYJIbTAIUX 110 YUeOHBIM
BOIIPOCAM, B XOJI€ TBOPUYECKUX KOHTAKTOB, IIPH JIMKBUJAIMHU 33JI0JKEHHOCTEN, IPU BBITTOJIHEHUH
WHIUBUTyJIBHBIX 33JIaHUN U T.JI.

- B OubOmmoteke, noma, Ha Kadeape TPH BBIIOJHEHUU OOYYAIONIMMCS YYEOHBIX |
MPaKTUYECKHUX 3a]1a4.

Buast CPC u kputepuu orieHOK

(mo 6amnbHO-periTunroBoil cucreme ' THTY, CPC ouenuBaercs B 15 6aioB)

1. Pedepar

2. Jlokman

3. Occe

4. VYwyacTue B MEpPOIPUATHIX

Tembl 111 caMOCTOSITEIBLHON paboThI MpomucaHbl B paboueil mporpamMme JUCHUILIAHBL.
D¢ ekTUBHBIM CPEICTBOM OCYLIECTBICHHUS OOYYaIOIIMMCS CaMOCTOSITENIbHOW DPabOTHI ABISETCS
3JIEKTPOHHasi MH(POPMALMOHHO-00pa3oBaTelbHasl cpella YHUBEpCHTETa, KOTopas oOecredrBaeT
JOCTYH K y4eOHBIM IJIaHaM, pabodyuM IporpaMmmaM JUCHUIUIMH (MOJyJieH), MPaKkTUK, K U3AaHUIM
AIIEKTPOHHBIX OMOJIIMOTEYHBIX CHCTEM.
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