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1. Ieap M 3aga4M JHCHHUILTHHBI

OcHoBHasi Hedb Kypca: «lVICTOYHMKM M CHUCTEMBI TEIUIOCHAOXKEHUS» SBISIETCA IMOATOTOBKA
oOyyaromuxcs , CIeHaTU3UPYIOIUXCS B 00JaCTH dHEProoOecneueHns NpeArpusaTuii, K peueHnI0
BOIIPOCOB  IIPOEKTUPOBAHMSL, SKCIUIyaTalldkd M  COBEPLIEHCTBOBAHUS CHCTEM O0O0ECIIEUEHUS
HNPEANPUATHI TEIUIOTOU I1apa U TOpsYEil BOJBI.

33)13'{1/1 JUCHUIIMHBI. O3HAKOMJICHUE CTYJACHTOB C OCHOBHBIMM CXCMHBIMH YU KOHCTPYKTUBHBIMHA
peICHUAMU, UCIIOJIB3YyEMBIMU B COBPEMCHHBIX CUCTEMAaX TCHJIOCH36)KCHI/I$I, U C IMIPpUHIUIIAMHU U
MCTOAAaMU COBCPHICHCTBOBAHUA CUCTEM M UX 3JICMCHTOB.

2. MecTo AUCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl
VYuebnass muctumuinHa «VICTOUHUKM M CHCTEMBI TEIUIOCHAOKEHUS» SBISETCS AUCIUIUIMHOW 10

BBIOOPY YacTH, pOopMHUpPYyEeMO ydacTHUKaMU 00pa30BaTeNIbHBIX OTHOLIEHHH B yueOHOM miiaHe OOl
HanpasieHus 13.04.01 «TennosnepreTuka U TEIUIOTEXHUKAa» M MPELyCMOTpPEHa Uil U3ydeHus B 4
cemecTpe, Oazupyercs Ha 3HAHMM OOIIETEXHUYECKUX U CHEIUAIbHBIX NUCHUIUIMH: WHXeHepHbIH
skcniepuMeHT, CoBpeMEHHbIE MPOOJIEMbl TEIUIOPHEPreTHKH, TEIUIOTEXHUKH W TEIJIOTEXHOJOTUH,
VHHOBAIIMOHHBIE TEXHOJOTMU MPOU3BOJACTBA 3JIEKTPUUYECKOW U TEIUIoBOM sHepruu, [Ipobiemsl
HEPro- M PecypcocOEpekeHUs] B TEIUIODHEPIeTUKE, TEIUIOTEXHUKE M TEIUIOTEXHOJOTHSX,
TennomaccooOMeHHbIE — TpollecCcbl U O0OpYyJOBaHME  JHEPreTUKH,  METOAbl  pacdera
TEIIOMaccOOOMEHHBIX MPOIIECCOB, BoIHO-XUMUYECKHE PEXKUMBI TETNIOIHEPTETUYECKUX YCTaHOBOK.

3. IlepeyeHb NJIAHHUPYEMBIX Pe3yJbTATOB O0y4YeHHUS] MO IUCHUILIMHE (MOIYJIIO0),

COOTHECEHHBIX ¢ HHAUKATOPAMH TO0CTHKCHU S KOMITETEHIIMH .



Taoauna 1

l'[.na}mpyeMLIe pe3yJabTaThl

Koa no ®10C NuauxaTopsl 10CTHKEHUS 00y4yeHHs O TUCHUILINHE
3YB)
npogdeccuoHaJbHbIE
IK-2 CIIOCOOHOCTHIO K — TIK-2.1. Ananusupyet
paspaboTKe MEpONPHUSTHIi 110 uHadopmanuio no Hopeifmuy | 3HATh:
COBCPIICHCTBOBAHHIO B MHPOBOM Maciirade — obmmme 3aKOHOMEPHOCTH
T%XHOHOFHH 6Hp0H3BgHSTBaj pa3paboTKaM TEXHOJIOTUii U3MEHEHHUS noTpedIeHus
obecrieueHNI0 Oecrepe0oHOM
Y 1 NPUMEHSAEMBIX Ha IAHHOM TEIUIOTHI MIPEANPUATHAMU MIPU
paboTsl, [IpaBUJIbHOM A3MEHEHHUAX rapaMeTpoB
OPEIIPUITUH U IIPEIaraet
JKCIUTyaTallid, pEMOHTa U Hapy)kKHOTO BO3[yXxa U IO
TOTOBBIE PEIICHHUS 110 UX o
MOJIEpHHU3AIUN OTOBBIC petie 0 yacaMm paboueil CMEHBI;
SHEPreTHYECKOTO, BHC/PCHHUIO, —  METOJpI OTpeaesIeHus
TEIIIOTEXHUYECKOTO 51 — [IIK-2.2. BeipabarbiBaet BEJIMYHH PACXOJIOB TOIUIMBHO-
TECIJIOTECXHOJIOTUYICCKOT O IJ1aH MGpOHprITIzII‘?I u OHEPTCTUICCKUX PECYPCOB
000pyI0BaHUA. MOCIIEI0BATEIBHOCTh PpasHbIMH TAamun
HPOBEIEHUS OIEPALHA MO TCIITOTCHEPUPYIOMINX
YCTaHOBOK;
COBEPUICHCTBOBAHUIO
TE€XHOJIOTMYECKUX pereHnit | YMeTh:

U TIOCIIeIoBaTeNbHOE
BHCIPCHHUE UX B
MPOU3BOACTBEHHBIN MPOILIECC;

— TIK-2.3. HUcnons3yer
COBPEMEHHbIE HOPMATHUBHbIE
METO/Ibl OIIPEICICHUS
paboTocrnocoOHOCTH
000pyI0BaHUs, HA OCHOBE
rpaMOTHOM pabOTHI C
TEXHOJIOTUYECKOU
JTIOKYMEHTaIEeH,
TEXHUYECKUMU
perjiiaMeHTaMu U MacnopTaMu
CBOEBPEMEHHO COO0IIaeT
PYKOBOJICTBY O
HEO0OXO0IMMOCTH TIPOBEICHHUS
€ro peMoHTa U
MOI€pHHU3AINH.

— BBISABJIATH pvaeTHBIe pe)KI/IMI)I
paboThl KaXJIOTO W3 3BEHBHEB
CHCTEMHI ;

BJAaJ€Th:

— HaBBIKAMH pacyeTa CHCTEM
TEIJI0CHAOKECHHUS n ee
AJIEMEHTOB C MCIIOJH30BaHUEM
KOMITBIOTEPHBIX TEXHOJIOTHH;

—  MeToJaMu
OTIpeICIICHUS
pacueTHBIX  PACXOJIOB
BOJABI M Tapa 1o
y4acTKaM  TEIUIOBOM
ceTH




4. O0beM IMCUMIIMHBI M BUbI Y4e0OHOI padoThI

Taoauna 2
Bcero CemecTpsl
Bua yueOHo# paGoThl HacoB/ 3a4.€x. O(]I;O 3(;;;0
(010110] 300
KonTakTHasi padora (Bcero) 48/1,3 20/0,6 68/1,9 20/0,6
B Tom uncire:
Jlexuu 32/0,9 10/0,3 32/0,9 10/0,3
ITpakTHyeckue 3aHATHS 16/0,4 10/0,3 16/0,4 10/0,3
CeMuHapbl
JlabopaTopHbie pabOTHI
CamocTosiTeIbHasi paboTa (Bcero) 96/2,1 124/3,3 76/2,1 124/3,3
B Tom uncire:
Kypcosas npoexr (padoTa)
Pacuetno-rpaduueckne paboTs
UTP
Pedepatsr 24/0,7 52/1,4 24/0,7 52/1,4
Joxmnaast
[Ipe3enTanmu
U (unu) opyeue 6uovl camocmosmenvHou pabomol.
[Toarororka K 1abopaTopHbIM paboTam
[ToaroToBKa K MPaKTHYCCKUM 3aHATHSIM 36/1,0 36/1,0 36/1,0 36/1,0
ITonroToBka K 3adery
IToaroToBKa K 9K3aMeHy 36/1,0 36/1,0 36/1,0 36/1,0
Bun npomexyTouHoii arTecTanuu
Bujg oryeTrHocTH JK3aMEH | sK3aMeH | akzamen | CRoaMCH
144
BCEI'O B yacax 144 144 144

O01mas Tpy10eMKOCTh
AUCHHILIMHEL BCEI'O B 3a4. equHHLIAX 4 4 4 4




5. Conep:kanue TUCUMUIINHBI

5.1 Pa3geanl AMCHMILIMHLI 1 BUABI 3AHATHH

Taoauna 3
Yacer Yacel Hacer
Ne HaumeHoBaHue pa3jaesia npaktuyecknx | Bcerouacos
/0 | AMCUMIUIMHBI [0 ceMecTpaMm IO JlaﬁopaTOpt[ (ceMmuHAPCKEX)
3aHATHHN bIX 3AHATHHU SAHSITHIL
00 | 390 0®0 300 o0 300 | OPO | 390
1 TemutoBbIe CETH M TEIIOMOTPEOIISIONTHE 9 2 4
CHCTEMBI.
MeTo el OTIpeieNIeHAs TOTPEOHOCTEH
2 | MPOMBINUICHHBIX MPEANIPUATHH B 2 1 2 2 3
TEIUIOBOM DHEPrUn
3 Cucrembl ropsiuero BOJ0CHAOKEHUS, 2 5 4
OTOILICHUS
[Ipucoenunenue noTpedUTENEH TEMIOTHI
4 | K TETUIOBBIM CeTsM. Meroauka 2 5
mnpftBanecxoro pacueTa TeIIOBBIX 1 9 3
ceTe
5 TennoBo ¥ NOPOYHOCTHOM  PpacyeTsl 5 5 4
TETUIOBBIX CETEM.
5 [Tpou3BOICTBEHHBIC U OTOTTUTEIIEHBIC 9 5 4
KOTEJIbHBIE. 1 1 9
7 TemnoBble CXeMBbI KOTENbHBIX U 5 9
METOJIMKA UX pacuera.
8 DKCIUTyaTaIus CUCTEM TETUIOCHAOXKECHHUS 5 9
MPEANPUITHI 1 1 5
9 Opranu3zanust oOCTyKUBaHHUS U PEMOHTA 5 9
TEIUIOTEXHUYECKOTO 000pYI0BaHUSI.
[TapoTypOunnbsie TOILl Kak HCTOYHUKH
10 | reHepamuu  TEIJIOTBI B CHCTEMax 2 2 4
TEIJIOCHAOKEHMS. 1 1 2
11 CxeMBblI OTITyCKa TEXHOJIOTHYECKOTO Tapa 5 9
u ropsiueit BoJibl oT TOI]
19 Br160p 0CHOBHOTO M BCIIOMOTATEILHOTO 2 9
obopynoBanus TOLI.
13 l"a3oTypOuHHBIEC U TAPOTA30BHIE 2 2 2 1 4 3
ANIEKTPOCTAHITUHI
14 | ATOMHBIE HCTOYHHMKH TEIJIOCHAOKEHNS 2 2 4
MI'I-351eKTpOCTaHLIMM U UCTOYHUKHU
15 | TemnocHaOXeHUS Ha BO30OHOBIISIEMBIX 1 1
SHEpropecypcax 2 1 3
16 PerynupoBanue oTIrycka TEIIOTHI B 5 1 3
CHUCTEeMaX TEeIUIOCHAOKCHUS.
VICTOYHUKH TEIUIOTHI CUCTEM
17 TETUIOCHAOKEHU ST BTOPUYHBIX 1 1 1 1 9 9
SHEPropecypcoB. DKOHOMHS TOTLTUBA.
Onrumu3aiuys CUCTEM TEIUIOCHAOKEHMUS.
HUTOI'O: 32 10 16 10 48 20




5.2 JIeKMOHHBIE 3AHATHSA

Tao6auua 4

HaumenoBanue
pa3jaesia JUCUMIIJIMHBI

Copepsxanue pasnena

2

3

TermoBbie ceTn u
TETIONOTPEOIISIONINE
CUCTEMBI.

Brenenue. [Ipeamer u conepxanue Kypcea.

Ha3nauenne u o00nacTh NPHUMEHEHHS WCTOYHHKOB M CHCTEM
TeriocHaOkenuss npeanpustuil. CoBpeMEHHOE COCTOSIHUE U
NEPCIIEKTUBBI PAa3BUTHSI TEIUIOOHEPIeTUKH B Poccuu 1 3a pyoexoM.
[IepcniekTuBBI pa3sBUTUA TEII0CHA0KEHUs B Poccun.
Okojnoruyeckue 3a1a4i. OUuCTKa IPOU3BOJCTBEHHBIX CTOUHBIX BOJ]
OT BPEIHBIX BBIOPOCOB.

TerioBble CeTH U TEMJIONOTPEOINAIONINE CUCTEMbl KaK OCHOBHbBIE
3BEHbSl CHUCTEMBI TerulocHaOkeHus. (OCHOBHbIE HaIlpaBlICHUS
pa3BUTHUSI CHCTEM TEIUIOCHAOXKEHUS B JPYTMX CTpaHax. 3adadu
COBEpUICHCTBOBaHUS  CHCTeM  TerulocHaOxkeHus.  [IpoGiemMbl
nanpHero  temocHaOxeHus.  KomOuHupoBaHHass — BbIpabOTKa
TEIJIOBOM M JJIeKTpHueckod  sHepruil.  [IpomeblimieHHOE
TEIUIONOTpeOIeHHe, YPOBHU  TEIUIONOTPEOTCHUsT  pa3IMyYHBIX
OTpaciel TPOMBIILIEHHOCTH.

Merons! onpeneneHus
norpedbHoCcTEH
MIPOMBIIITIEHHBIX
MPEeANPUATUH B
TEIJIOBOM SHEPruu

Cuctembl OTOIUJICHUS, BEHTIJISIIIUU, TOPSYETO BOJOCHAOKECHHUS H
napocHabxeHnus npennpusatuii. Ux nasnadenue. TexHomornueckoe
noTpebieHne Mmapa W Topsyed BoAbl. MeTombl OmpeaeIeHUs
pacyeTHOW TOTpeOHOCTM B Tape | Tops4yer Boae s
TEXHOJOTMYECKUX HYXJA. XapakTepHble pPEKUMbl M TIpapuku
teronoTpedyienns. ['opsuee BogoCHAOKEHHE; €ro Ha3HA4YCHUE,
TpeOyeMble TapamMeTpbl. MeTOoasl  OmpeneieHUusT pacuyeTHOU
NOTPEOHOCTH B TEIJIOTE. XapaKTepHble TpaQUKu MOTPeOICHHUS.
OtorieHre NPOMBIIUICHHBIX — 3/aHuil. Pacdyer  BHYTpEeHHHX
TEIUIOBBIAICTICHUI B MPOM3BOJCTBEHHBIX IleXaX. TersioBoi OaiaHc
INPOU3BOJACTBEHHBIX  IoMenleHud. OnpeneneHue  pacyeTHOTo
pacxojla TEIUIOThl Ha OTOomuIeHHe mpeanpusatuii. CyTouHble U
rojfioBele  rpaduku  TEIUIONOTPEOICHHUS. Ornpenenenue
noTpeOHOCTEl B TemaoTe U Xoyiojae. PexxuMbl paGOThI U METOJIbI
pPEryIMpOBaHUsl TPOMBILIJIEHHBIX CHCTEM KOHIULMOHUPOBAHMS
Bo3ayxa. Pexumbl paboTel. TpeOyemble mMmapamMeTpsl —Terlia.
Cytounbie U cMeHHbIE TpadUKU TEIUIONOTPEOICHUS.

Meroauka omnpeneneHus: MaKCUMaJlbHBIX, CPEOHUX U TOJOBBIX
NOTpEeOHOCTEN B  TEIJIOTE KaXAbIM TUIIOM  TMOTpEeOUTENEeH.
Knaccudukanus TemnoBsix Harpy30k. Ce30HHBIC U KPYIJIOTOJIOBBIE
Harpy3ku. Meroauka pacyeta TOTEPh TEIUIOTHl  3JAHMSIMMU.
Tennossie Harpys3ku MPEANPUATHIA. Hopmuposanue
TEIUIONOTPEOIeHUsT B MPOMBIIIEHHOCTU. OmpeeneHne TerioBon
Harpy3KH MpoM. IJIOIAIKH, paiioHa. COCTOSIHUS U MyTH MOBBILIEHUS
HAJIOKHOCTH  TEIUIOCHAOXKEHHUs.  DHEpreTudeckas  CYIIHOCTh
teruioukanun. PanponanpHOE pa3MeleHue HCTOUHUKOB TEIUIOTHI,
TEIJIOBBIX MOACTAHIINI [IEHTPAJIBbHBIX TEIJIOBBIX ITyHKTOB.




Cucremspl ropsuero
BOJIOCHAOKEHUS,
OTOIUIEHHUS

Knaccudukarus CUCTEM ropsi4ero BOJIOCHAO)KEHUS
IPOMBIIIJICHHBIX, KHITBIX u 0OIIECTBEHHBIX 3/1aHUM.
JlenieHTpanu3oBaHHbIE u LEHTPaJIN30BaHHbIE CUCTEMBI.
AxxymynupoBaHue ropsiueil Boabl. [Ipubopsl, TpyObl U apmarypa.
OO6opynoBaHue YyCTaHOBOK TOpsAYero BoJOCHaOeHus. Pacuer
NOJIAIOLIUX U HUPKYISAIUOHHBIX TPYOOIIPOBOIOB.

CucreMbl BOASIHOIO, IMAapOBOIO M  BO3AYIIHOIO  OTOIJICHUS
IPOMBIIUIEHHBIX M JKWIbIX 374aHUil. OTonuTeNnbHbIE NPUOOPHI.
Br160p u ux pasmenienne. TpyObl u X coenuHEHHE. YKIOH TPYO.
[lepememenne wu ypaneHue Bo3ayxa. PacmmpurensHbI Oak.
W3onsauus TpyO. IIpuHIKITEI TPOEKTUPOBAHUS CUCTEM OTOILICHUS.

[Ipucoenunenue
noTpeduTenell TErmIoThI
K TEIUIOBBIM CETSM.
Metoauka
TUPABIMYECKOTO
pacdeTa TEIUIOBBIX CeTeH

[Ipucoenunenune noTpeduTenen TEMIOTH K TEMIOBBIM CeTIM. BpiOop
BUJa TpucoeauHeHus. CXeMbl NPUCOSAMHEHHS TOTPEOUTENeH ¢
Pa3HOPOJHBIMM TEMJIOBBIMU HArpy3Kamu.

Metonpl  peryaupoBaHMS ~ OTIYCKAa  TEIUIOTBI HW3  CHCTEM
[IEHTPATN30BAHHOTO TEIIJIOCHAOKEHMUS.

KavecTBeHHBIN M KOMMYECTBEHHBI METOJbI OTHYCKA TEIUIOTHI B
TEIIOBBIX CETHX.

Bonsnaple  TemsoBble  ceTH W TeMIepaTrypHbie  Tpaduxu
peryJIMpOBaHUsl OTHYCKa TEIUIOThI ISl KaXJOro THIA €€
noTpeduTenen.

[TapoBble TEMJIOBBIE CETH U METOJIbI PETYJIMPOBAHUA OTIYCKa Iapa
OT HUX.

TennoBeie ceTH, WX Ha3HadeHWe, Kiaccudukamus. 3amadyu
ruapaBianueckoro pacdeta. OCHOBHbIE TpeOOBaHUA K PEKUMY
JABICHUH B BOJSMHBIX TEIUIOBBIX CeTsIX. MeToauka pacyera
MapoIpOBOJAOB, TEIUIOBBIX CETEH U KOHACHCATOMIPOBOJOB. MeTO bl 1
JITOPUTMBI THUIPABIUYECKOTO pacyera ¢ HCMHoJib3oBaHuEM OBM.
[Ibe30meTpuueckre rpaduKd ©W BBHIOOP BHJA MPUCOCIUHCHHS
noTpebureneli K TeIIOBBIM ceTsaM. OmpeneneHue MmapaMeTpoB
CETEBHIX, ITOAIUTOYHBIX U KOHACHCATHBIX HACOCOB.

Mertonbl onpeneseHusl PAacUETHBIX PACXOJO0B BOJbI M Iapa IO
y4acTKaM TEIUIOBOU CETH

Mertonuka  THIApPaBIMYECKOTO  pacyeTa  TEIJIOBBIX  CETeH.
I'mppaBnuueckne XapaKTepUCTUKU YYacTKOB TEIUIOBOM  CETH,
HACOCOB U PETYISATOPOB.

[londaTe O THUAPABIMYECKOM YCTOMYMBOCTU U Pa3peryiupoOBKeE
TEIUIOBOM ceTu. MeTroauka pacyeTa TUIPABIMYECKOTO pexuMa
CHCTEM TEIIOCHAOKEHMUS.

CxeMbl 3aKperuieHHMsl [JIaBJIEHHS B «HEHUTPAJIbHBIX» TOYKaX.
lMunpaBnuueckuit ynap u cpenctBa 60pbObI C HUM.
I'mppaBnuueckuit  pexxum pabotsl  certeid. I[Ibezomerpuueckue
rpaduKy B TETIOBBIX CETAX.

CrocoObl TONAEpkKAHUS JAaBJICHUS B «HEUTPANBHBIX» TOYKAX
TEIIOBBIX CETEH.

Br160p ceTeBBIX, TOMUTOYHBIX, MTOJKAYMBAIOIINX U KOHACHCATHBIX
HacoCoOB




Tennosoit u
IIPOYHOCTHOM  pacyeTsl
TEIJIOBBIX CETEM.

OCHOBBI BBIOOpa TPACCHI U CIIOCOOOB MPOKIAIKH TEIUIOBBIX CETEH.
CxeMbl, TPOKJIAJKU M KOHCTPYKLIHMM TEIUIOBBIX ceTeid. Cxembl U
KOH(UTYypaluss  TEIJIOBBIX  cereid. Tpacca u  mpoduib
TEIJIONPOBOJIOB.

3ajauM TEIIOBOro pacuera. Meropl pacuera TEIUIOBBIX NMOTEPH B
TEIUIONPOBOJIAX Y MAJEHUS TEMIIEPATYPHI TEINIOHOCUTENS MO JJIMHE
y4acTka.

OnpeneneHre ONTUMAJIBLHOW  TOJIIMUHBI  TEIUIOBOM  M3OJIALIMH.
H3onsaumnonHbIe KOHCTPYKIUH TETJIONPOBOIOB Hosrie
MIPOTPECCUBHBIC CITOCOOBI MPOKIIATKN U H30JISIIUU TEIJIOBBIX CETEH.
Ornpezenenre TEIIOBBIX MOTEPh y4acTKa TEIJIOBOM CETH U MaJCHUS
TeMIEepaTyp TEIIOHOCUTEIS IO UX JITMHE.

Tennou30JAIMOHHBIE MaTepuadbl U KOHCTPYKUIHH. TpyObl UM HX
COeMHEHMS. BUabl MpoKIagoK.

[IpoyHOCTHOM pacyeT y4yacTKOB TEIIOBBIX CETEH ¢ BRIOOPOM THIIOB
U KOJMYECTB TOJBI)KHBIX W HEMOJBIXKHBIX OIOp, CIOCOOOB
KOMITICHCAIIUU TEMIIEPATYPHBIX PACIIMPEHUH, BUIOB U KOHCTPYKIIUIA
PETYJIHPYIONIEN apMaTyphl.

Pacuer u nogbop kommneHcatopos. Pacuer ycunuii Ha OIBUXKHBIE U
HEMOABUHBIE OTIOPHI.

Komnencamnus TemmnepaTypHbIX HanmpsDKEHHH B TPyOOTIPOBOJAx
TEIJIOBOM CETH.

Hcnonp30BaHue U pacyeT €CTECTBEHHON KOMIIEHCALUH
Koncrpykuuu temnonpoBoioB. Onopel. Kommnencaropel. Apmatypa.
Kameppr u xomomiel.  OOmme BOMPOCH  MPOSKTHPOBAHUS
TEMJIONPOBOJIOB.

HpOI/ISBOI[CTBeHHBIe u
OTOIIMTCIBHBIC
KOTCJIBHBIC.

[Tpou3BOICTBEHHBIE U OTOMUTENbHBIE KOTEIbHBIE.

Knaccudukamuss u mapameTrpsl MapoBBIX U BOJOTPEHHBIX
KOTEJIbHBIX.

Ha3nauenue, TtemaoBble CXEMbl, OCHOBHOE M BCIIOMOTaTeIbHOE
000py/I0BaHNE MPOU3BOJACTBEHHBIX KOTEJIbHBIX. PeKUMBI pabOThl U
pacmpeneneHue — Harpy3kd — MeXAy — KOTJIaMH. [ eXHHKO-
SKOHOMMYECKHE MoKa3aTeNu KOTEJbHBIX. KommnonoBka
MPOU3BOJICTBEHHBIX KOTEIbHBIX.

[Tpunuun BeIOOpa OCHOBHOTO U BCIIOMOTAaTEIbHOIO 000pYyI0BaHUS.
Bb160p OCHOBHOTO 1 BCIIOMOTaTeILHOTO 000PY/A0BAHUS KOTEIbHBIX.
Boi6op mMeTona M cxeMbl BOJOTOIATOTOBKH B MPOHM3BOJCTBEHHBIX
KOTEJIbHBIX

TennoBeie CXeMEBI
KOTCJIBbHBIX M MCTOAMWKA
HX pacucra.

TeroBble cxeMbl M METOJIMKAa MX pacyera. MeTonumka M pacuer
TEIUIOBBIX CXEM KOTEJbHbIX C IpUMeHeHHeM U 0e3 npumenenus [1K.
IIytu coBeplIEHCTBOBaHMS TEIUIOBBIX CXEM, OOOpYAOBaHUS H
PEKUMOB pabOTHI IPOU3BOICTBEHHBIX KOTEJIBHBIX. DHEPreTUYECKHUE,
JKOJIOTMYECKUE U DKOHOMUYECKHE ITOKA3aTEIN KOTECIIbHBIX.
ABTOMaTH3alMsA TEIUIOBBIX TMOJACTAHUMHA. TeruioBble IyHKTBHI
MUKPOPAHOHOB U NPEAIPUATHH.

Pacuer u BBIOOp 000pYyIOBaHMS TEIUIOBBIX MYyHKTOB (3J€BATOPOB,
HACcOCOB, OJI0rpeBaTenei).

TexHOIIOTUYECKHE CXEMBl U KOMIIOHOBKA HACOCHBIX CTaHIUN.
AKKyMyJIHpOBaHUE TEIUIOTHI. 3alllUTa OT KOPPO3HH, LIIIaKa U HAKUIIN
MECTHBIX YCTAaHOBOK IOpsYEro




DKCIUTyaTalus CUCTEM
TETIOCHA0KEHUS
HNpEANPUATHI

CucteMsbl TerIoCHA0KEHUS PEATIPUITHH.

Bunpl cucrem TemnocHaOXEHHS TPEANPHIATHN; UX CTPYKTypa U
0COOCHHOCTH.

[lapoBele  cHUCTEMBI TEIJIOCHAOXKEHHS; HMX CXEMBI, COCTaB
o0OpyIOBaHHUs, PEXKUMBI  PabOTBl, METOAbl  OOecredYeHus
Ha/Ie)KHOCTH MApPOCHAOKEHUSL.

BopsiHble cUCTEMBI TEIUTOCHA0KEHUS IPEATTPUATHIA.

JIByXTpyOHbIE M MHOTOTPYOHBIE BOJISIHBIE CHUCTEMBI, UX CXEMBI,
00JaCT NPHUMEHEHUs, OCHOBHBIE NPEUMYILECTBA M HEAOCTaTKU.
Bopsiable cucTeMbl ¢ OIHOTPYOHOUW TpaH3WTHOW W JBYXTPYOHOM
pacrpeaenIuTeIbHbBIMU CETAMH.

TennoHocuTENM U UX XapaKTEPUCTHKA.

TeXHUKO-PKOHOMUYECKOE COTIOCTAaBJIEHNE CUCTEM TEIJIOCHA0KEHMUSI.

Opranuzanus
00CITy>)KMBaHUS u
peMoHTa
TEIIOTEXHUYECKOTO
000pyI0BaHUS.

[TapoBeie cucTeMBl W cHCTEeMBl cOOpa M BO3Bpara KOHJECHCATA.
Cucrembl cOopa W BO3BpaTa KOHJIEHCAaTa OT MPOMBIILICHHBIX
noTpeduTenel; X Ha3HAYeHHE, COCTaB OOOPYAOBAHUS, PEKUMbI
paboTHL.

Mepsl CHM>KEHMS IOTEPh KOHJEHCAaTa.

Opranms3anus OOCIYKHBaHUSI W PEMOHTA TEIUIOTEXHHYECKOTO
000pyI0BaHUS.

DKcIuTyaTanusi TOIUIMBHOTO XO3SHCTBA, KOTJIOB, MAapoOBBIX TYpOWH,
TATOAYTHEBBIX MAIMH, HACOCOB, TEIIOMCIIOIB3YIOIUX YCTAaHOBOK,
BHYTPHULIEXOBBIX TPYOOIIPOBOIOB, TEIUIOBBIX CETEH.

[TyckoBas 1 pexxHMHas HAJIQJAKK TEMJIOTEXHUYECKOT0 000pyI0BaHUs
U TEIUIOBBIX ceTeil. BbIOOp onTHMaNIBHBIX PEXKUMOB pabOTHI.
Mertozab! 0OHapyXeHHs U JTMKBUAALUHN Pa3pbIBOB U HEIUIOTHOCTEH B
TEIUIOBBIX CETSIX.

[ToBblIeHNE Ha/IeKHOCTH TEIJIOCHA0KEHUSL.
I'maponHeBMaTHUECKasi MPOMBIBKA TEIJIONOTPEOIISIOLINX CUCTEM.
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[TapoTyp6unnsie  TOL]
Kak HCTOYHHMKH
IeHepalid  TEIUIOThI B
cucTeMax
TEILIOCHAOKECHUSL.

Ha3znauenne u xiaccudukanus TOLl, ucmonap3yemMbix B cUCTEMax
TEIIOCHA0XKEHHUS.
Hasnauenue, TerioBbie cxembl, cOCTaB 000PyIOBaHuUs, TapaMeTPbl

U 00IacTM NPHUMEHEHHUS TMPOU3BOJCTBEHHBIX MMapOTypOUHHBIX
3IEKTPOCTAHLIMIA.

Bo160op onTHMansHBIX HaYalIbHBIX M KOHEYHBIX ITApaMEeTPOB Mapa Ha
TOM. D¢ddexTruBHOCTH TPOMEKYTOUHOTO Meperpena napa Ha TOLI,
PerenepaTuBHbIli  MOJOrpeB  MNMUTATEIIBHOW  BOABI U €r0
pacnpeneneHue Mo CTYIEHSIM.

OntuMu3zanus MapaMeTpoB M CXE€M CHUCTEMbl PEreHEepaTUBHOTO
MOJO0rpeBa MUTATEIbHOU BO/IBI.

Oco0OeHHOCTH TPUMEHEHHS] CMEIIMBAIOIIUNX U TOBEPXHOCTHBIX
OJO0rpeBaTeNEeH.
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CxeMblI oTIycka

TEXHOJIOTUYECKOTO Iapa
u ropsiuerd Boasl ot TOL]

CxeMmbl OTIyCKa TEXHOJIOTHYECKOI0 napa 1 ropssiuei Bojel oT TOLI.
[IpunnunuaneHele TemioBsle cxeMbl TOLI ¢ mapom u ropsueit Bogoi
U UX 3PPEKTUBHOCTH (TEIJIOBask KOHOMUYHOCTH, HAJECKHOCTh U
KalHUTaJIbHBIC 3aTPATHI).

Pacnipenenenue TEIUIOBBIX HArpy3oK MeXay oTOOpamMH TypOUH H
NUKOBBIMH BOJOTPEHHBIMH KOTJIaMH M BbIOOP ONTHMAaJIbHBIX
3HaYeHUH K03(H(HUIIMEHTOB TEIUIO QUKAIIHH.

CoBmectHass pabora kotenpHbIX W TOIl B cucremax
TerocHa0keHnsa. OCOOEHHOCTH MCIONIb30BaHUsI Ta30TYpOMHHBIX
arperatoB M JBWraTelied  BHYTPEHHErO0  CrOpaHus s
KOMOMHMPOBAaHHOW TI€HEepaluy TEIUIOTBl U AJIEKTPOIHEPIUU.
XapakTepUCTUKA  COBPEMEHHBIX  KOTEJIBHBIX  YCTAaHOBOK U
TeI10(pUKAIIMOHHBIX TYpOUH.

Jlnarpammsl pe:kuMoB TeropukanoHHbeIX TypouH tuna T, 1T u P.
Boibop  ocHoBHOro  obGopynoBanust —npombiinieHHoW — TOLI.
Co6ctBennble Hyxabl TOLl. Ilytu cHuXeHMs 3aTpaT SHEpPruu Ha
coOCTBEHHbIE HYXJbl. BpiOOp THUma mpuBOJa BCIOMOIaTEIbHBIX
MEXaHU3MOB
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Bri6op ocHOBHOTO
BCITIOMOTaTEJIBHOTO
obopynosanus TOII.

n

[IpunmunuansHas u nosaHas cxembl TOIl. Mertoauka pacuera
NPUHIUMAATEHON TeroBo cxembl TOL[. Anroputm pacuera
TermIoBoM cxeMbl Ha DBM. Meto bl ananu3a TermoBbix cxeM TOL u
W3MEHEHUM B HHUX: DKCEPreTUYeCKHi, KOIPPHUIMEHTOB NEHHOCTU
TEIUIOTHI U KOAPPUIIMEHTOB U3MEHEHHUSI MOIIIHOCTH.

Ha3znavenune, mpuHIMIBI IEHCTBUS M METOJBI pacyeTa AJIEMEHTOB
temoBou cxembl TOLI. Metoapl 1 cxeMbl BogonoAroroBku Ha TOL.
Onpenenenue pacxoja TOIUIMBA, moTpedmssemoro Ha TOIL, u
CIOCOOOB  pacmpefiefieHusi ero 3arparbl Ha IMPOU3BOJACTBO
3JIEKTPO’HEPTUU W TeIoThl, oTmyckaemord ot TOILl. TexHuko-
SKOHOMHUYECKHE TTOKa3aTenu coBpeMeHHbIX TOLI.

Yactusie KIIJI u yaenbHbIE pacXoasl TOIJIMBA HAa MPOU3BOACTBO
3JIEKTPOIHEPIUU U TEIUIOTHI.

Koaddunuent remnoduxanuy 1 omnpeaeseHue ero OnTUMaIbHOTO
3HaueHusl. ['eHmIaH W KOMIIOHOBKa mpombiiuieHHON TOLI.
Texunueckoe BomocHaOkenue TOILl. HMcmonap3oBaHHE ITHKOBBIX
BOJIOTPENHBIX KOTJIOB.
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I"a3oTypOuHHBIE U
[aporasoBble
ANIEKTPOCTAHLIUU

[IpuHnMnuanepHple  CXeMbI, MHapaMeTpsl W 000pyAOBaHUE
SHEpreTHYecKux ra3oTypOuHHbIX YycTanoBok (I'TY). Meroasl
noBeilieHUsT  TemwmoBod A dekruBHoctu  ['TY. Ocobennoctu
TEIJIOBBIX cXeM TemiodukanmuonHeix ['TY. Mertonuka pacuera
TEIUIOBBIX ~ cXeM Ta3oTypOuHHbIX TOI[.  Pexumsl  paGoTsl
ra3orypounneix TOLl. TexHUKO-?KOHOMHYECKHE IOKa3aTelu
ra3otypounusix TOLI.

[IpuHuMnUaneHble  CXEMBI, MapaMeTpbl U 00OpyJOBaHUE
napora3zoBelx ycraHoBoK (IIT'Y). OcoGennoctu cxem IITY ¢
BHYTPULIMKJIOBOM Tra3u@ukanueil TBEpAOro TOIMJIMBA. Y CJIOBHUSA
OpUMEHUMOCTH  pa3nuuHblx  tunoB  [II'Y.  OcoGennoctu
TeIIOpUKAIMOHHBIX ~ ycTaHOBOK I'Y.  Mertoauka — pacuera
[apOra3oBbIX. TOLI.
ConocTaBUTENbHBIN aHanu3 TEXHUKO-DKOHOMUYECKUX
nokaszarenel MapoTypOMHHBIX, Ta30TypOMHHBIX M I1apOra3oBbIX
TOLI.
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ATOMHBIE UICTOYHUKH
TEINIOCHAOKEHUS

Ncnonp3oBanne atomubix TOL (ATOL), cTaHimii TeriocHa0KeHus
(ACT) u cranmmii nmpomsBojacTBeHHOro TerocHa0xkenus (ACIIT)
JUI OTIYCKa mapa W ropsiyeid Boabl nmpeanpustisaM. OcoOeHHOCTH
KOHCTPYKIIU U PEXKUMOB  pabOTHI  SACPHBIX  PEAKTOPOB.
[IpuHuMnMaNbHbIE CXEMBI, MMapaMeTpbl U 000PYAOBAaHUE ATOMHBIX
UCTOYHUKOB TerutocHatxkenus (AUT).

[lepcniekTUBBI U YCIIOBHSI BHEIPEHHS aTOMHBIX XEMOTEPMHYECKHX
cucteM  nmampHero  temocHaOkenus (ACHAT) Ha  Oaze
BBICOKOTEMIIEPATYpHBIX sAepHBIX peakropoB (BTP). Texnuko-
skoHomuueckue nmokazarenu ATOLl, ACT, ACIIT, ACAT u AUT.
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MI'I-351eKTpOCTaHLIMKU U
HCTOYHHUKHU
TEeII0CHA0XKEHNS Ha
BO300HOBJIIEMBIX
SHEpropecypcax

MI /I-meTo npeobpa3zoBaHusi 3HEPTUH U ero npuMeHnenue Ha MI'/I-
ANEKTPOCTAHIMSIX JUIS KOMOWHHUPOBAHHOTO DHEPrOCHAOXKCHUS.
Cxewmbl, mapameTrpel u obOopymoBanue MI'J[-anekTpocTaniuii Ha
OPraHUYeCKOM U SIICPHOM TOTUIHBE.

TexHuko-3KOHOMHUYECKME  mokazatenu  MI/[-anekTpocTaHiui.
CxeMbl, mapaMmeTpsl, 00OPYIOBaHHWE U TEXHUKO-IKOHOMHYECKUE
MOKa3aTeJIM UICTOYHUKOB TEIUIOCHA0KEHUSI Ha BO300HOBIISEMBIX
SHEepropecypcax.
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PerynupoBanune oTnycka
TEIUIOTHI B CHCTEMAX
TEIJIOCHA0XKEHUSL.

Has3naduenue u CTpykTypa CHCTEMBI PEryJnpoBaHusA. Bo3MokHBIE
METO/bl  PEryIHpOBaHUs TEIUIOBOM HAarpy3km B CHCTeMax
LEHTPAJM30BaHHOTO  TEIUIOCHAOXXEHHUs, HUX  COMOCTaBJICHHUE.
PerynupoBanne oTnycka TEIIOTHI U3 TAPOBBIX CETEM.
AKKyMYJISTOPBI [1apa; UX IPUMEHEHHUE U pacyer.

LlenTpanbHO€ peEryaupoBaHUE OJHOPOAHOM W Pa3HOPOTHOU
TEIUIOBBIX ~ Harpy3ok. ['padukum  Temmeparyp U pacxoza
TEIIOHOCHUTEJIS. Meto bl LEHTPaJIbHOIO peryImpoBaHus
CYMMapHBIX Harpy3ok OTOIUIEHHS W TOpPSYEro BOJOCHAOKEHMS,
UCIOJIb3yeMbI€ B CHCTEMAaX TEII0CHA0XKEHUs TOPOJIOB.

D¢ (HexkTUBHOCT PaA3IUYHBIX CHCTEM pPETYIMpPOBaHUS OTIYCKa
TEIUIOTEL. AKKyMYJIMPOBaHUE TEILUIOTHI. CXEMBI, pacdeT U PeXUMBI
paboT TEII0AKKYMYJIUPYIOIIHUX YCTAaHOBOK.
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M CTOYHHKH TETUIOTHI
CHUCTEM
TEIUIOCHAOKEHUS
BTOPHYHBIX
SHEPrOpPeCypcoB.
ODKOHOMUS TOILIMBA.
OnTuMHu3anus CHCTEM
TEIIOCHAOKEHHS.

Bropuunsle sHepropecypcsl NpPOMIPEANPUITHN, HCIOIb3yEMbIE
JUIsl TeHepauuu TemioTel. KosmuecTBo, mapaMeTpsl, OIS TOJIE3HOTO
ucnons3oBanuss BOP B cucremax TemocHaOkeHus. Bunel,
napaMmetrpsl U rpaduxku  Beixoja BDOP, wucnomezyembix s
IIPOU3BOJICTBA [1apa U rOpsiuei BOJIbI B YTUIIM3aLIMOHHBIX YCTAHOBKAX
(TYY). Yrunuzanuonnsie kotensHbie u TOLL.

Tunsl yTUAM3aMOHHBIX YCTAHOBOK IS BEIPAOOTKH Mapa U ropsyeit
BoAbl. CXeMbl, peXuMbl pabOThl, KOHCTPYKLIHUU OOOpyIOBaHUS,
TEXHUKO-PKOHOMUYECKHE moka3arenu. OmnpeneneHrie 3KOHOMUU
TOIUIMBA MPU paboTe YTUIU3ALMOHHBIX YCTAHOBOK IMapaljIeNIbHO C
3aBOACKMMH KoTenbHbIMM W TOL[.  Meroasl pacuera cxeM u
obopynoBanus TYY c nmpumenenneM DBM. Ontummuzaims cxem,
napamMeTpoB U pexuMoB pabotel TYY mpu aBTOHOMHOH u
COBMECTHOM 3KCIUTyaTalluu C MPOU3BOJICTBEHHBIMU KOTEJIbHBIMU U
TOLl. MeToabl TEXHHMKO-?KOHOMUYECKUX PACUETOB B SHEPIETHUKE.
PacuérHpiii mepuon M €ro COCTaBISIIOLIME MPH CTPOUTEIHCTBE
CUCTEM TeIUIOCHAOXKEHHUs. YKpPYMHEHHAs OIICHKA KaluTaIbHBIX
BJIO)KEHUH B TEIUIOT€HEPUPYIOIINE UCTOYHUKHU, TEIJIOBBIE CETH U
TerionoTpedstomue cuctembl. CTpPyKTypa W COCTaBIISIIOIINE
ce0ecTOMMOCTH POAYKIIMU B CUCTEMAX TETIOCHAOKESHHMSI.
OnTumuzanus CUCTeM TeIUIoCHaOKeHus. PeleHne TEeXHMUYECKUX
3a/1a4 ONTUMAIBHOTO MTPOEKTUPOBAHUS CUCTEM TETIIOCHA0XKEHHUSI.




5.3. JlaGopaTopHble 3aHATHS (He MPe1yCMOTPEHbI)

5.4 IlpakTH4yecKue 3aHATHSA

Tadauna 6
Ne HaumeHoBaHue pa3zjaesia .
HaumeHoBaHue NPAaKTHYeCKUX 3aHATHH
n/n AUCHUILINHBI
Onpenenenre ONTUMAIBHOTO 3HaUYEHUS KOYPPUIIEHTa
terutopukanuu napotypounusix TOL. Beibop
1 [TapoTypounnsie TOL] ONTUMAJIbHBIX HAYaJbHBIX U KOHEUHBIX MTAPAMETPOB Mapa

Ha TOIl. Db dekTHBHOCTH TPOMEKYTOUYHOTO TIEpEerpeBa
napa Ha TOLI.

CxeMblI oTIycka
TEXHOJIOTHYECKOTO apa i | XAPAKTEPHCTHKI COBPEMEHHBIX KOTCIBHBIX YCTAHOBOK U

2 ropstaeii Bost o1 TIL] Ter10UKAIMOHHBIX TYypOuH. /lnarpaMmbl peKiMOB
teriopukanronHsix TypOuH Tuna T, IIT u P.

l"azoTypOuHHbBIE U [IpuHIMNHaNbHBIE CXEMBI, TapaMeTpPbl U 000pyA0BaHKE
3 1apora3oBbIe napora3oBbix yctaHOBOK (I1T'Y). Ocob6ennoctu cxem I[ITY
AIIEKTPOCTAHIINN C BHYTPHUIIMKIIOBOH ra3uduKanueii TBepIoTo TOTUTHBA.

Cxemsl, mapameTpbl 1 o0opyaoanue MI'/]-

MTI JI-351eKTpOCTaHIIMHA U o
A p o AJIEKTPOCTAHIINI HAa OPraHUYECKOM H SIIEPHOM TOTUIHBE.

HWCTOYHUKH
4 TEIUIOCHAOKCHUS Ha Texnuko-3xoHOMUYECKUE nokazarenu MI'JI-
BO300HOBJISIEMBIX 3JIEKTPOCTAHITUH.
JHEpropecypcax
PerynupoBanue oTmycka MeTopI KOPPEKTUPOBKH TEMITEPATypHBIX I'PaUKOB HA
TEIJIOTHI B CHCTEMax BBOJIaX NPEINPUITUN, TOTYJAIOMINX TOPSUYIO BOAY OT
5 TEIJI0OCHAOKECHHS paiionnsix TOLI.

TexHnKo-3KOHOMHUYECKHUI
pacyer cucTem
6 TEIUIOCHAOKEHUA

MaremaTnueckass MoOJA€Ib M HPOTPAMMHBIM  MPOJYKT
TUAPABIMYECKOTO  pacueTa  TEIUIOBBIX  CETed U
IbE30METPUUYECKOT0 TpaduKa.

OnTumuzanus CUCTEM
TETJIOCHA0KEHUS

6. CamocrosiTesibHAs padoTa O AUCHHUILINHE




6.1 Bonnpocse! 17151 caMOCTOSITEILHOTO H3YYeHHUS

Taoauma 7
Ne
w/n Bonpocsl 1151 caMOCTOSITEILHOT0 H3yYeHHSsT

1 CoBpeMeHHOE COCTOSTHUE U TIEPCIICKTUBBI Pa3BUTHSI TCIUIO3HEPreTHKH B Poccuu u 3a
py6exom. [lepcriekTuBbl pa3BuTHs TeIIocHa0KeHNUs B Poccuu. DKoJlorHuecKue 3a1auu.

2 TerutoBoi GalaHc IPOU3BOICTBEHHBIX MOMeIeHHH. OnpeieieHrue pacueTHOTO pacxoia
TEIUIOTHI HA OTOIUICHHE TpeanpusTuii. CyTOYHbIE M TOJ0BbIe IpadUKH TEILIONOTPEOICHHUS.
CoCTOSIHHSI M ITyTH TOBBIIICHUS HAIS)KHOCTH TEIUIOCHAOKEHHSI. DHEPreTHYecKast CyIHOCTh

3 TerutopuKanuy. PannoHaabHOE pa3MeIeHUe HCTOYHUKOB TEILIOThI, TEILIOBBIX TOICTAHIIHI
[IEHTPAIbHBIX TEIUIOBBIX MyHKTOB.

4 JlenieHTpaIM30BaHHbIC U IEHTPAIN30BAHHBIC CUCTEMbI. AKKYMYJIHUPOBAaHUE TOPSIUEii BOIBI.
CucTeMbl KOHIUIIMOHUPOBAHUS BO3/IyXa, HX Ha3HAUYEHHUE, 001aCTH PUMEHEHUSL.

CucTeMbl BEHTHISAIUM TPOMBIIIJICHHBIX TMOMEIIEHUH; WX CXeMbl W METOJBI pacueTa.

6 YerpoiicTBa Uil HarpeBaHus BO3/1yXa.

Metoabl  peryimMpoBaHHs ~ OTIyCKa  TEIUIOTBI M3  CHCTEM  IEHTPAIU30BAHHOTO

7 | TennocHabxenusL.

BopstHbIC TETUTOBBIE CETH U TEMITEPATyPHbIC IPpadUKH PETyIHPOBAHUS OTITYCKA TETUIOTHI IS

8 | kaxzorO THIIA ee oTpeOuTENTe.

CriocoObI moIepKaHus JaBICHHUS B «HEHTPATBHBIX)» TOUKAX TETUIOBBIX CETEH.

9
Bb100p ceTeBbIX, MOANMUTOYHBIX, TIOJKAYABAIONINX ¥ KOHACHCATHBIX HACOCOB
OcCHOBBI BBIOOpa TPacCchl U CIIOCOOOB MPOKJIAIKU TEIUIOBBIX ceTeld. CXeMBblI, MPOKIAJKA H

10 | KOHCTPYKIIMH TEIIOBBIX CETEil.

Tennou3onsaMoHHbIE MaTephaibl MW KOHCTPYKIMHU. TpyObl W HMX cOeIUHEHHS. Bubl

11 | npoxnanoxk.

KomneHcanusi  TemreparypHbIX —HalpsOKEHHH B TpyOOINpOBOJAX TEIUIOBOM  CETH.

12 | Mcnonw30BaHKe U pacueT eCTECTBEHHON KOMIIEHCALUH

6.1.2 Komnaekr 3aganmii njas PI'P

1. Cucrema TeriocHabKeHuUs )KUIOTO MUKpOpaiioHa ropo/ia OT UCTOYHUKA TETUIOCHA0KEHUS
(xoTenpHas, TOLL).

2. Cucrema Tema0CHa0XKEeHUS MTPOU3BOJICTBEHHOTO 1eXa(yJyacTka) OT UCTOYHUKA
TerocHaOxkeHus (korenbHast, TOLL).

6.2 Bonmpochl 17151 cCAaMOCTOSITEILHOT0 M3Y4CHHSA

Taoauna 8
Ne
u/n TeMbl 17151 CAMOCTOAITEILHOTO H3YYEeHHS
1 Oco0eHHOCTH TPUMEHEHUS CMEIIMBAIOIINX U MIOBEPXHOCTHBIX MOJIOTPEeBaTENEH.




OnTumu3anus napameTpoB U CXEM CUCTEMBI pEr€HEPaTUBHOTO MO0 PEBA MUTATEIBHON

2 BO/IbI

3 CoBMmecTHast pabota KOTeNbHBIX U TOL] B cucTeMax TerioCcHa0KeHHUS.

4 OCOOEHHOCTH HCHOJIB30BAHUS Ta30TypOMHHBIX arperaToB W JBUTATENIeH BHYTPEHHETO
CrOpaHus JUIsi KOMOMHUPOBAHHOM reHepaIiy TEIIOTHI U JICKTPOIHEPTUH.
Texnuko-skoHOMu4eckue nokasarenu coppemeHHbix TOLl. Yactueie KIIJ u ynenpHbie

S pacxo/ibl TOIJIMBA HA POU3BOJICTBO JIEKTPOIHEPTHU U TEILIOTHI.

6 Merto b1 noBbIIeHUs Tem1oBoi ¢ pextuBHOCTH I'TY. OCcoOEHHOCTH TEIIOBBIX CXEM

terutopukanoHHbIX I'TY. Meroanka pacdera TeIIOBBIX cxeM ra3otypounusix TOL.

ComnocTaBUTENbHBIN aHATN3 TEXHUKO-?KOHOMUYECKUX MMOKa3aTeNeil mapoTypOnHHBIX,
7 ra3oTypOMHHBIX U napora3oBbix TOLI.

Ucnonb3oBanne atoMubix TOL (ATOLI), ctannumii TermiocHadxkenus (ACT) u cranuuit
8 npou3BoicTBeHHOro TerocHadxkenus (ACIIT) mist oTnycka nmapa u ropsiueit Bosl
MPEANPUATHSIM.

lenTpanpHOE pETyaUpOBaHWE OJHOPOJHOW M PA3HOPOJAHOW TEIUIOBBIX HAarpy3oK.
9 I'paduku TemmepaTyp u pacxoja TETIIOHOCUTEIS.

6.3 YueOHO-MeTOAMYecKoe 1 MH(OPMAIHOHHOE 00ecIeYyeHue CAMOCTOSITeIbHOI padoThI:

1. SxosneB b.B. [ToBeimenue 3eKTUBHOCTH CHCTEM TETUIO(QUKAITUN M TETUIOCHAOKCHUS
[DnexTponHsbIit pecypc]: MmoHorpadus/ SAxosieB b.B.— DneKkTpoH. TEKCTOBBIC TaHHbBIE.—
Mocksa: HoBoctu Temiocnadxenus, 2008.— 448 ¢.— Pexxum moctyna:
http://mwww.iprbookshop.ru/5031.html.— DBC «IPRbooks»

2. Iapanos B.U. TexHosornu o0ecriedeHs] TUKOBON HArpy3KH CHCTEM TEILUIOCHA0KEHUS
[DnexTponnsblii pecypc]: Mmonorpadus/ [llapanos B.U., OpnoB M.E.— DnekTpoH. TEeKCTOBbBIC
nanHbie.— MockBa: HoBoctu Temnocuabxenus, 2006.— 208 ¢.— Pexum gocryna:
http://www.iprbookshop.ru/4490.html.— DBC «IPRbooks»

3. Iapanos B.U. PerynmupoBanue Harpy3ku CUCTEM TEIIOCHAOKEHUS [ DIIEKTPOHHBIN pecypc:
moHorpadus/ lapanos B.U., Potos [1.B.— DnektpoH. TekcToBbIEe JaHHBIE.— MOCKBa:
HoBoctu ternocuabxkenus, 2007.— 165 ¢.— Pexum nocryma:
http://www.iprbookshop.ru/4488.html.— 3BC «IPRbooks»

4. Illynsaxos B.I'. Onpenenenue TenaoBbIX NOTEPh U30IMPOBAHHBIM U HEN30JIMPOBAHHBIM
TpyOONpOBOJaMH B CUCTEME BOJSIHOTO TEIIOCHAOKEHUs [ DNeKTpOHHBIH pecypc]:
MeTOIMUEecKue yka3zaHus k jabopatopHoit padote/ Llynskos B.I'., Crepnuros B.A.,
CeBocTbsiHOB B.B.— DnekTpoH. TekcToBble NaHHble.— Jlunenk: Jlnnenkuit
rocyJapcTBeHHbIN Texunueckuit ynusepcuter, 9bC ACB, 2017.— 27 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/74405.html.— DBC «IPRbooks»

5. Pacuer cucremMbl BO31yXOCHA0KEHUS POMBIIIJIEHHOTO MPEANPUATHS [ DIEKTPOHHBIN
pecypc]: MeToin4YecKre yKa3aHus K BBIMOJIHEHHIO KYpPCOBOM paboThl/ — DIEKTPOH.
TeKCTOBbIE NaHHble.— Ka3zanb: KazaHcknii HallMOHANBbHBIN UCCIEA0BATEIbCKUN
TEXHOJIOTHYECKUH yHUBepcHTeT, 2015.— 32 ¢.— Pexxum nocrymna:
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7. OlleHOYHbIE CPeICTBA



7.1. Bonpocsl Kk nepBoii pyoe:kHOH aTTecTAlNN

1. CoBpeMeHHOE COCTOSTHUE U TIEPCIEKTHBHI Pa3BUTHS TEIUIOAHEPTeTHKHU B Poccuu 1 3a pydexoMm.

2. Haznauenue u 001acTh NPUMEHEHHS] HICTOYHUKOB U CHCTEM TEIUIOCHA0KEHHUS TPEATIPHITUH.
[lepcniekTuBBI pa3BuTUs TeIOCHaOXkeHU B Poccun. Dkosiornyeckue 3aaun TeII0OCHA0KEHUSL.

3. Ounctka MPONU3BOACTBCHHLIX CTOYHLIX BOA OT BPCAHBIX BI)I6pOCOB.

4 . TCHHOBBIC CCTHU %1 TeHHOHOTpC6H${IOHII/Ie CHUCTCMBI KakK OCHOBHBIC 3BCHbS CHUCTCMBI
TEIIOCHAOKEHUS.

5. OcCHOBHbIE HampaBiICHUs pPA3BUTHS CUCTEM TEIUIOCHAOXKEHHS B JIPYTMX CTpaHax. 3ajadu
COBEPIICHCTBOBAHUSA CUCTEM TeIJIocHa0keHus. [Ipo6iieMbl TanbHEro TeriocHa0KeHusl.

6. KomOGuH1poBaHHas BeIpaObOTKa TEIJIOBOW U AJIEKTPUYECKON SHEPTHil.

7. TlpoMmblluieHHOE TEIJIONOTpeOsieHne, YPOBHM TEIUIONOTPEOJIeHUsT pa3iMyYHbIX oOTpacien
MMPOMBIIIJIICHHOCTH.

8. CucTtembl OTOIJICHUS, BEHTUJISILIUHU, TOPSYEr0 BOJOCHA0KEHHSI M TapoCcHA0KeHus npeanpusTiil. 1x
Ha3HAYCHHUE.

9. Texunosoruyeckoe mnoTpedieHHe mapa M ropsiuedl BoAbl. Mcmosnb3yeMble TEIIOHOCHTENH, HX
napameTpsl.

10. HopMupoBaHre pacxoJ0B TEIJIOTHl. METOIbI OMpeeNeH!sT PacueTHON MOTPEOHOCTH B Tape U
ropsiueil BoJe JUIsl TEXHOJOTHYECKUX HYXKI.

11. XapaktepHble peKUMBI U TpadUKU TETUIOMOTPEOICHUS.
12. Topsiuee BoocHaOXKeHHE; €r0 Ha3HaYeHHE, TpeOyeMble mapaMeTphl.

13. Metoapl onpeiesieHUsI pacueTHOM MOTPEOHOCTH B TEIUIOTE. XapaKTepHbIC IpapuKu
MOTpeOIECHUSI.

14. OronuieHne MpOMBILIIIEHHBIX 3/1aHUN. PacueT BHYTpPEHHUX TEIUIOBBIICICHUHN B
MTPOM3BOJICTBCHHBIX II€XaX.

15. TenoBoii Oananc IMPOU3BOJACTBCHHBIX MOMEIICHUM. OHpeﬂeJ’ICHI/IC PaCdYCTHOro pacxoaa TCIJIOThI
Ha OTOIIJICHHUC HpeHHpHHTHﬁ. CYTOIIHBIG 1 TOJOBBIC rpa(bI/IKI/I TCHHOHOTpe6J'ICHI/I$I.

16. Bentunsaunus MMPOMBIIIJICHHBIX HNECXOB. HOpMLI " mapaMeTpbl CAHUTAPHOI'O COCTOSHUA
BOS,[[yI_HHOI\/’I CpeAbl TPOMBIIIIJICHHBIX U O6H_ICCTBCHHBIX MMOMEIICHHUH.

17. MeTop! OTnpeielieH|s] KOJMUECTBA BPEIHBIX BBIICIICHUH, UX MPEIENIbHBIC U IOTTYCTUMBIC
KoHIeHTpanuu. O0IacTH MPUMEHEHHS BEHTHIISIIUH, METO/IbI ITOJATOTOBKH U 00pa0OTKU BIIAXKHOTO
BO3/IyXa.

18. Onpenenenre NOTPEOHOCTH B TEIJIOTE JJIsl BEHTHIISIIIMOHHBIX YCTAHOBOK, TpaduKu ux
TeruionoTpedneHusi. CucTtemMpbl KOHAUIIMOHUPOBAHUS BO3AyXa, UX HA3HAYCHHE, 00IACTH MPUMEHEHHUS.

19. Omnpenenenue noTpeObHOCTEH B TEIUIOTE U XOJIOJIE.



20. Pesxumbl pabOTBI M METOIBI PETYIUPOBAHMUS TPOMBIIIJICHHBIX CUCTEM KOHAULIUOHUPOBAHUS
BO3/yXa.

Pesxumebl paboTel. TpebGyembie napaMeTpsl Teria. CyroyHble ¥ CMEHHBIE Ipa(UKy TeIUIONOTPEOICHHS.

21. Metoauka onpeaeneHuss MAaKCUMAIIbHBIX, CPEJHUX U TOJIOBBIX MOTPEOHOCTEN B TEIJIOTE KaXKIbIM
TUTIOM OTPEOUTENEH.

Knaccugukamnus TerioBeix Harpy30k. Ce30HHBIE U KPYTJIOTOIOBBIE HArpPy3KH.
22. MetoayKa pacueTa MmoTepb TEIUIOTH 31aHUSIMU. TeryIoBbie Harpy3Ky MPEAIPUSTHA.
23. HopmupoBaHue TemIonoTpeOaeH s B IPOMBIIIIIEHHOCTH.

24. OnpeneneHne TEIIOBON HArpy3KU MPOMIUIONMIAAKU, pailoHa. COCTOSHUS U MTyTH MOBBIIIEHUS
HaJC)KHOCTH TETJIOCHAOXKEHUS.

25. DHepreTUYecKas CyIHOCTh Tero(ukanuy. ParoHansHOe pa3MenIeHne HCTOYHUKOB TETUIOTHI,
TETUIOBBIX MOJCTAHIIMN EHTPAIbHBIX TEMJIOBBIX MYHKTOB.

26. Kitaccudukanusi CHCTEM TOpsYero BOJ0CHAOKEHHS TTPOMBITIUICHHBIX, KUJIBIX U OOIIECTBEHHBIX
31aHui. [[eneHTpann30BaHHbIE U [IEHTPAIM30BAHHbBIE CUCTEMBI.

27. AxkymynupoBaHue ropsiuei Bosl. [Ipubopsl, TpyOsl u apmaTypa. OGopynoBaHuEe YCTaHOBOK
ropsiuero BoJocHaOxeHus. Pacuer nojaromux u MUPKYIALUOHHBIX TPYOOIIPOBOJIOB.

28. Cuctembl BOASHOTO, MAPOBOTO M BO3IYIITHOTO OTOTIJIEHUS MPOMBIIIIIEHHBIX U JKUJIBIX 3/TAHHM.
OtonutenbHBIE TPUOOPHI. Br1OOp 1 ux pazmenieHue. TpyObl 1 X coeMHEHUE. YKIIOH TPYO.
[Tepemernenue u ynanenue Bo3ayxa. Pacimmputenpsiii 6ak. M3omsamus pyO6. [TpuHIumb
MIPOEKTUPOBAHUS CUCTEM OTOIUICHUS.

29. Cuctembl BEHTWISIIIUU [TPOMBIIICHHBIX MOMEIIEHUH; UX CXEMbI U METO/IbI pacyeTa. Y CTpoiicTBa
JUTsl HAarpeBaHMS BO3/yXa.

30. ®uIbTPHI 11 OYUCTKH BO3yXa. Bo3myxoBoabl 1 kaMepbl. Bo3ayxonpueMHbie U
BO3JlyXOpa3Jaroliue ycTpoicTBa. Perynupytoiue ycTpoicTBa.

31. TenmoBrIe CCTHU, UX HA3HAYCHUC, Knaccn(bnxamm. 33.,[[3.‘{1/1 THUAPABIMYCCKOI'O pacucTa. OcHOBHEBIE
Tpe6OBaHI/IH K PCKUMY I[aBJ'IeHI/Iﬁ B BOJAHBIX TCIIJIOBBIX CCTAX.

32. Metoauka pacdecTa mapoIipoBOoa0B, TCIINIOBBIX ceTer U KOHIACHCATOIIPOBOIOB. Metoasl u
AJIrOPUTMBI THAPABINYCCKOI'O pacdye€Ta € UCIIOJIb30BAHUEM OBM.

33. HLCSOMCTpI/I‘ICCKI/Ie rpa(I)I/IKI/I n BLI60p BUJa NPpUCOCAUHCHU HOTpe6I/ITeJ'ICI71 K TCTIJIOBBIM CCTAM.
OHpeI[eJ'IeHI/IC nmapaMeTpoOB CCTECBLIX, MMOAIMMUTOYHBIX U KOHACHCATHBIX HACOCOB.

34, MeTto bl OMPCACIICHUA PACUCTHBIX paCX0A0B BOABI U I1apa IO Y4aCTKaM TEILIOBOM CETH.

35. Mertoauka TUAPAaBINYCCKOrO pacucTa TCIJIOBBIX ceTel. FI/IIlpaBHI/I‘-ICCKI/Ie XapaKTCpUCTUKHU
Y4aCTKOB TEIIOBOI CCTHU, HACOCOB U PCTYIATOPOB.

36. IloHaTHE O rUAPaBIMYECKON YCTOWYMBOCTH U pa3perylupoBKe TEIIOBOM ceTu. Meroauka
pacueta ruJIpaBIU4YeCcKOT0 peKUMa CUCTEM TEIUIOCHAOKEHHUS.



37. CxeMbl 3aKpeIUIeHNs JaBJICHUS B «HEUTpaNIbHBIX» TOUKax. ['uapaBnuueckuil ynap u cpeicTsa
OOpBOBI C HUM.

I'uapaBarueckuil pexxum paboTsl ceteil. IIbe3oMeTpudeckue rpaguku B TEIIOBBIX ceTsaX. CrocoOsl
MOJJIEP’KAaHUS JABJICHUS B «HEUTPAJIbHBIX» TOUKAX TEIIOBBIX CETEH.

38. BI)I60p CCTCBBIX, IIOAIIUTOYHBIX, ITIOAKAYHBAOIINX U KOHJCHCATHBIX HACOCOB

39. OcHOBBI BBIOOpA TPACCHI M CLIOCOOOB MPOKJIAIKU TEIJIOBBIX ceTeil. CXeMbl, TPOKIIAIKUA U
KOHCTPYKIMH TerIoBbIX cereil. 10. CxeMbl M KOH(UTYpaIus TEeIIOBbIX ceTeil. Tpacca u mpoduib
TEILIOTPOBO/IOB.

40. 3agaum TemiaoBOro pacuera. Merojapl pacuera TEIUIOBBIX MOTEPh B TEIUIONPOBOJAX M MAJCHUS
TeMIepaTypbl TEIUIOHOCUTEIIS TI0 JITHHE yJIacTKa.

41. OmnpeneneHve ONTHUMAIBLHOW TOJIIIMHBI TEIJIOBOM H30JSAIMH. 30/LHOHHBIE KOHCTPYKIIMH
TerionpoBojoB HoBbie porpeccuBHbIE CIOCOOBI MPOKIIAIKU U U30JISLUHU TEIJIOBBIX CETEH.

42. OnpeneneHue TEMJIOBBIX MOTEPh YYACTKA TEMJIOBOM CETH W MAJICHUS TeMIEpPaTyp TEIIOHOCUTENS
mo ux JuHe. Termmon30saIMoOHHbBIe MaTEPHAIBl U KOHCTPYKIMHU. TpyObl M MX coenuHeHus. Buapl
MIPOKJIAI0K.

43 TIpoYHOCTHOM pacueT y4yacTKOB TEIUIOBBIX CETEH ¢ BHIOOPOM THIIOB M KOJMYECTB IMOJBIKHBIX H
HETIOIBMKHBIX OTIOP, CITOCOO0B KOMIIEHCAIIUN TEMIIEPAaTYPHBIX PACIIMPEHUM, BUOB U KOHCTPYKITHI
PETYJIMPYIOIIECH apMaTypBbl.

44. Pacuer u moabop kommeHcatopoB. Pacyer ycmiuii Ha MOABMKHBIE U HEMOJBHXKHBIE OIOPBI.
Kommnencarus TemnepaTypHbIX HalpsHKEHUH B TPYyOOTIPOBOIaX TETJIOBOM CETH.

45. Vcnonp30BaHuE U pacyeT €CTECTBEHHOW KommeHcauu. KOHCTpyKIMM TermaonpoBoaoB. ONopsI.
Komnencatopsl. Apmatypa. Kameps! u konoaisl. O01mire BOmpockl IpOEeKTUPOBAHUS TEILIOPOBOIOB.

46. [IponsBoaCcTBEHHBIE M OTONUTEIbHBIC KOTeNbHbIE. Kitaccudukanus u napameTpbl MapoBbIX U
BOJIOTpEHHBIX KOTeNbHbIX. 18. HazHaueHue, TemaoBble CXeMbl, OCHOBHOE M BCIIOMOTATEJILHOE
00opynoBaHNE TPON3BOJACTBEHHBIX KOTEIbHBIX.

47. Pexxumbl pabOThI U pacipeesieHne Harpy3Ku MKy KOTIaMH.
48. TexHUKO-IPKOHOMUYECKHE MOKa3aTeau KOTeIbHbIX. KOMIIOHOBKA MPOU3BOICTBEHHBIX KOTEIbHBIX.

49. Tlpunnun BbIOOpPa OCHOBHOIO M BCIOMOTaTEIbHOrO oO0OpydoBaHHs. BbiOOp OCHOBHOrO u
BCIIOMOTATEIBHOTO 000PYI0BaHUS KOTEIbHBIX.

50. BLI60p MCTOda U CXCMbI BOAOIIOATOTOBKHU B IMTPONU3BOACTBECHHBIX KOTCJIBHBIX

51.TennoBsle cXeMbl M METOJIMKA UX pacdyeTa. MeToauKa 1 pacyeT TEIUIOBBIX CXEM KOTEJIBHBIX C
npuMeHeHneM u 6e3 npumenenus [1K.

52. HYTI/I COBCPIICHCTBOBAHHSA TCIIJIOBLIX CXCM, OGOpy,Z[OBaHI/I}I " pCKUMOB pa6OTBI
MMPOU3BOJACTBCHHBIX KOTCIILHBIX.

3HepreTquc1<1/Ie, 9KOJOI'M4YC€CKUE U DKOHOMHNYCCKHC ITIOKAa3aTCIIN KOTCIIbHBIX.



53. TeruioBbI€ MyHKTHI MUKPOPAaHOHOB U IpeANpusATHii. PacueT u BbI0Op 000pyn0BaHMS TEIUIOBBIX
IIYHKTOB (2JIEBATOPOB, HACOCOB, MOJOIPEBATENCH).

54. TexHOIOTMYECKHUEe CXEMbl U KOMIIOHOBKA HACOCHBIX CTAaHUUH. AKKYMYJIMPOBAHHUE TEIUIOTHI.
3ammTa OT KOPPO3UH, [IUTAKAa U HAKUIIA MECTHBIX YCTAHOBOK rOPSYEro BOJIOCHAOKEHHS.

55. ABToMaTu3aius TEIIOBBIX MOACTAHIIUN.

56. Cuctembl TeriocHaOX)eHus NpeanpuaTuil. Bunibl cucreM TemnocHaOXeHUs NPeaIpUsTUil; UX
CTPYKTypa ¥ 0COOCHHOCTHU. [1apoBBIE CHCTEMBI TEINTIOCHA0KEHUS; X CXEMBI, COCTaB 000PYA0BaHUS,
PEKHUMBI PAa0OTHI, METOBI OOSCIICUCHUS HAICKHOCTH MAapOCHAOKEHUSI.

57. BonsiHble cCHCTEMBI TEIUIOCHAOXKEHUS TpeanpUsTUid. JIByXTpyOHBIE U MHOTOTPYOHBIE BOJIIHBIE
CUCTEMBI, X CXEMbI, 00JJaCTH PUMEHEHHS], OCHOBHBIE MPEUMYIIIECTBA U HEJJOCTATKH.

58. BonsiHbIe cUCTEMBI € OTHOTPYOHOM TPaH3UTHOW U ABYXTPYOHOMH pacrpeaeauTeIbHbIMU CETAMU.
TennoHocUTENN U UX XapaKTepUCTHKA. TEXHUKO-3KOHOMHUYECKOE CONIOCTABIEHUE CUCTEM
TEIUIOCHA0XKEHUSI.

OO0pa3zen OusleTa K nNepBoii pydekKHOM aTTecTAllUM 1O JUCIHUIJIHHE

MWHUCTEPCTBO HAaYKK U Bbicero obpasoBaHuns PO
[PO3HEHCKMM rOCYAAPCTBEHHbIN HEPTAHOM TEXHUYECKMIA YHUBEPCUTET MM. aKag,. M.[. MnanvoHwuKosa
NHCTUTYT SHEPreTUKK
Kaghedpa «TennomexHuUKa u 2udpasauKka»

Huciunnuna: «MCTOYHUKH M CHCTEMbI TENJIOCHAOKEHU ST

BUJIET Ne 1

1 TennoBbie CC€THU, UX HA3HAUCHMUC, K.TIaCCI/I(bI/IKaI_II/I}I. 3&,[[3‘11/1 THAPaBJINYCCKOTO pacucTa.
OCHOBHBIC Tpe6OBaHI/IH K PCIKUMY I[aBJ'IeHI/Iﬁ B BOJSHBIX TCIIJIOBBIX CETAX.

2. | IIre3omerpruueckue rpaduki W BHIOOP BUAA MPUCOCIAWHEHUS TOTPEOUTENed K TEIIOBBIM CETSIM.
Onpenenenre mapaMeTpoB CETEBHIX, MOIMUTOYHBIX W KOHJEHCATHBIX HACOCOB.

3. | Meronsl onpeneneHus pacueTHEIX pacXoA0B BOJBI U MTapa MO y4acTKaM TEIJIOBOH CETH

3aB. kadenpoit
«TennorexHuka U ruAPaBIUKa P.A-B. Typnyes

7.2 Bonipockl k0 BTOpOii py0eskHOii aTTecTanuu

1. Haznauenue u knaccudukamnus TOLI, ucronp3yeMbIX B ccTeMax TEMI0CHA0XKEeHHUS.

2. Ha3znaueHue, TemIOBbIe CXEMBbI, COCTaB 000PYI0BaHMs, TapaMeTphl U 006JaCTH TPUMEHEHHUS
MIPOU3BOICTBEHHBIX TAPOTYPOMHHBIX 3JIEKTPOCTAHIUH.

3. DHepretuyeckas 3pPEeKTUBHOCTb TEIUIOPHUKAIIMU U €€ 3aBUCUMOCTh OT KO3 HUIleHTa
TeTI0(HUKALINH.

4. Bp10op oNTUMAaIbHBIX HayaJIbHBIX M KOHEUHBIX MapaMeTpoB napa Ha TOLI.

5. D¢ dexTuBHOCTH MPOMEKYTOUHOTO Nieperpena napa Ha TOLL.



6. PereHepaTuBHBIN IOOTPEB MUTATEIBHON BOJBI U €I0 PACIpPEACICHHUE 110 CTYIIEHSIM.

7. Ontumuzanys NapaMeTpoB U CXEM CUCTEMBI PETEHEPATUBHOTO MOJ0TPEBA MUTATENBHOM BOJIBL.
Oco0GeHHOCTH TPUMEHEHHUSI CMEUIMBAIOIINX U TIOBEPXHOCTHBIX MOJIOTPEBATEICH.

8. CxeMmbl OTIIyCKa TEXHOJIOTMUYECKOT0 Mapa v ropsiuei Boast ot TOLL

9. lMpunnunuansHbie TerioBsie cxeMmbl TOL ¢ mapom u ropsiyeii Bo1oit u ux 3¢hHeKTHBHOCTD
(TeroBasi 3KOHOMUYHOCTb, HAJIE)KHOCTh U KallUTAIbHBIE 3aTPAThI).

10. PacmipenieneHue TEIUIOBBIX HATPY30K MEXIY OTOOpaMH TYpOHH M MTUKOBBIMH BOJOT PEHHBIMH
KOTJIaMHU U BBIOOp ONTHMAaJIbHBIX 3HAYEHUH KOA(PPUIIMEHTOB TEIUIO(PHKAIINH.

11.CoBMmecTHas pabota koTenbHbIX U TOL B cucTeMax TeniaocHa0KeHHUs.

12. OcoOeHHOCTH NCTIOIB30BAHNUS Ta30TYPOMHHBIX arperaToB U JIBUTATENIel BHYTPEHHETO CTOPaHuUs
111 KOMOMHUPOBAHHOM IeHEePaLiy TETIOTHI ¥ 3JIEKTPOIHEPT HH.

13. XapakTepuCTHKN COBPEMEHHBIX KOTEIBHBIX YCTAHOBOK U TEIUIO(QUKAIIMOHHBIX TYpOUH.
Jnarpammsl peskuMoB TeropukauoHHbiX TypOus tuna T, I1T u P.

14. Bri6op ocHoBHOTO 000pynoBanus npombiiiuieHHONH TOLI. CobctBennsie Hyx bl TOLL. [Tytu
CHIDKEHHUS 3aTpaT SHEPTUU Ha COOCTBEHHbIE HYK/IbI.

15. Be16op Tuna npuBojaa BCIIOMOTaTEeIbHBIX MEXaHU3MOB. BpI0Op OCHOBHOTO U BCIIOMOTATEIBHOTO
000pyI0BaHUA.

16. IpuamunuaneHas 1 noaHas cxembl TOL. Metoauka pacyeTa MPUHIMITHAIEHOW TETIOBOH
cxembl TOLI.

17. Anroput™m pacueta TerioBoi cxeMbl Ha OBM. MeTtoapl anann3a TemioBbix cxem TOL u
W3MEHEHUI B HUX: dKCcepreTndeckuii, KoahGuureHToB EHHOCTH TeIIOTHl U K03 ULIeHTOB
M3MEHEHNs MOIHOCTH. Ha3HaueHue, MpUHIUITBI AEHCTBUS U METO/IbI pacyeTa 3JIEMEHTOB TEIJIOBOM
cxembl TOLI.

17. Metoapl B cxembl BogonoAroToBku Ha TOII,

18. Ompenenenne pacxoja TorumBa, motpedmsemoro Ha TOL[, m cocoOOB pacrpeneseHusl ero
3aTpaThl HA IPOU3BOJICTBO JIEKTPOIHEPTUH U TEIUIOTHI, OTIycKaeMoit ot TOLI.

19. TexHUKO-3KOHOMHYECKHE TIOKa3aTeau coBpeMeHHbIX TOL.

20. Yactubie KII/] 1 ynenbHbIe pacXo/ibl TOTUIMBA HA MPOU3BOACTBO AJEKTPOIHEPIUU U TEIIOTHI.
21. Yuer BausiHUS COOCTBEHHBIX HY)XI Ha moka3arenu TOIl. VYaenbHple KanmuTajdbHBIC 3aTPaThl,
yAenbHas YUCICHHOCTh NepcoHaia u cebecTouMocTh sueprun TOLI.

22. KoadduiueHt teriopukanuu u onpeaeacHue ero ONTUMaabHOTO 3HAUEHUSI.

23. TpeboBanus k BeIOOpY utomaaku s TOL. ['enmnan n komnoHoBKa npombinuieHHo W TOLI.
Texanueckoe BogocHaoxkenune TOLI.

24.0xpaHa OKpy>Karolei cpeasl OT BpeaHbIx BbiOpocoB TOLI.

25. cnonp30BaHKe MUKOBBIX BOJOTPEHHBIX KOTJIOB.

26. IlpuHuMNUaIbHBIE CXEMBI, MapaMmeTpbl U O0OPYIOBAHHE SHEPreTHYECKUX Ta30TypOMHHBIX
yctanoBoK (I'TVY).

27. Metop! OBbIIIEHUS TeIoBoH 3 dexktuBHOoCTH I'TY.

28. OcoOEeHHOCTH TEIUIOBBIX cXeM Temto(ukannonHelx I'TY.

29. Mertoarka pacueTa TeIUIOBbIX cxeM ra3oTypOuHHbIX TOLI. PexumMbl paboThl razoTypOounHbix TOLL.
30.TexHUKO-?KOHOMHUYECKHE MOKa3aTeau ra3oTypOuHHbix TOLI.

31. IlpyHIMTIHAIEHBIE CXEMBI, TApaMeTPbl U 000pYyAOBaHUE Mapora3oBbix ycTaHoBOK (I1I'Y).
Oco6ennoctu cxem [ITY ¢ BHyTpULIMKIOBO# razudukaiyei TBepIoro TOIIMBa.

32. YcnoBusi npuMeHUMOCTH pa3anyHbX TUHOB [1I'Y. OcoOeHHOCTH TemTo(PHUKAIIMOHHBIX YCTAaHOBOK
I'Y. Metonuka pacuera naporazoBbix TOLI.

33. ConocTaBUTENbHBIN aHAIN3 TEXHMKO-3KOHOMHUYECKUX MOKa3aresael mapoTypOHHHBIX,
ra3oTypOMHHBIX U Tapora3zoBsix TOLI.



34. Ucnonw3oBanue aromubix TOLl (ATOL), cranmuit TemnocHatxkenus (ACT) u cranimit
npou3BoicTBeHHOro TerocHadxkenus (ACIIT) g otnycka napa v ropsyeil BOJbl TP PUSITHSIM.
35. OcoOeHHOCTH KOHCTPYKIUH M PEKUMOB PabOTHI AICPHBIX pEakTOpoB. [IpHHIMITHAIEHBIE CXEMBI,
napameTpsl U 000pyIOBaHUE aTOMHBIX HCTOYHHKOB TeriocHa0xkenus (AUT).

36. OcoOEHHOCTH TEIJIONIOATOTOBUTEIBHBIX YCTAHOBOK M CXEM OTITYCKa TEXHOJIOTHYECKOTO Mmapa
AUT.

37. TlepcrieKTUBBI U YCIIOBHS BHEIPEHUSI ATOMHBIX XEMOTEPMHUYECKHX CUCTEM JAIbHETO
terutocHadxkenust (AC/T) Ha 6a3e BRICOKOTEMITEPATYPHBIX SACPHBIX peakTopoB (BTP).

38. Texauko-3xkonomuueckue nmokaszarenn ATOLl, ACT, ACIIT, ACAT u AUT.MI'JI-meron
npeoOpa3oBaHus PHEPTUH U ero npuMeneHne Ha MI'/l- ajnekTpocTaHIusIX 1151 KOMOMHUPOBAHHOTO
SHEPrOCHAOKCHHSL.

39. Cxemsl, mapameTphl 1 000pyaoBanre MI J[-a5iekTpocTaHIinii Ha OPraHUuIeCKOM U SICPHOM
TorumBe. TexHUuKo-3KOHOMUYeckue nokasarenu MI'J[-35ekTpocTanumii.

40. CxeMbl, mapameTpbl, 000pyJAOBaHUE U TEXHUKO-IKOHOMHYECKHE TIOKA3aTeNN UCTOUHUKOB
TEIUIOCHA0)KEHNUsT Ha BO30OHOBISIEMBIX 3HEpropecypcax - sHepruu CojHIa, OGHMOMacCHI,
TIyOMHHOM TeTuioTe 3eMJIM, TEeTUIOBOM 3HEpruu MHpOBOTO OKeaHa.

41. HazHaueHue U CTPYKTypa CUCTEMbI perylnupoBaHusi. Bo3MoKHbIE METOIbI pEryINpOBaHUS
TEIJIOBOM HArpy3KH B CHCTEMaXx LIEHTPAJIM30BAHHOTO TETJIOCHA0KEHU S, UX COTIOCTaBJICHHUE.

42. PerynupoBaHue OTIYCKa TEIUIOTHI U3 MAPOBBIX ceTeil. AKKYMYIISITOPHI [apa; UX MPUMEHEHHE U
pacder.

43. lleHTpanbHOE PETyIMpPOBAHIE OJTHOPOTHON M Pa3HOPOJHOM TEIUIOBBIX HArpy3okK. [ paduku
TEMIIEPATyp U pacxo]a TEIIOHOCUTEIS.

44. MeTtopl EHTPAJIbHOTO PETYIUPOBAHUS CYMMApPHBIX HATPY30K OTOIUIEHHUS U TOPSYEro
BOJIOCHA0XKEHHU S, UCTIOIb3yEMbIE B CUCTEMAaX TEIJIOCHA0KEHHSI TOPOJIOB.

45. MeToapl KOPPEKTUPOBKHU TEMIIEPATYPHBIX IPAPUKOB Ha BBOJIAX MPEANPHUATHI, MOIydalonuX
ropsiuyro Boay oT paioHHbIX TOLI.

46. DpPeKTUBHOCTD PA3IMYHBIX CUCTEM PETYIUPOBAHUS OTITYCKa TEIUIOTHl. AKKYMYJIHUpPOBaHUE
Ter10Thl. CXeMBI, pacueT U PeXKUMbI padO0T TEIUIOAKKYMYIUPYIOUINX YCTaHOBOK.

47. BropuuHble 3HEPropecypchl MPOMIPEANPUATHH, HCIONIb3yeMble ISl TeHepaluu TerioTel. Ux
KOJIMYECTBO, IapaMeTphl, A0JIs IOJIE3HOTO UCIIOJIb30BAHUS B CUCTEMAaX TeIIOCHA0KEHUSI.

48. Bugpl, mapametpsl U rpadguku Beixona BOP, ncnonb3yemMbix A Mpou3BOACTBA Napa U ropsyeit
BO/JIbl B yTHJIM3AIIMOHHBIX ycTaHOBKax (TYY).

49. Yrunuzauuonusie KotenpHble U TOLl. Tunsl yTUIU3allMOHHBIX YCTAHOBOK /7Sl BRIPAOOTKU Napa u
ropsiyeil BOJBI: CXEMbI, apaMeTpbl, COCTaB OOOPYIOBaHUS U PEXKUMBI paboThl CXeMbl, PEKUMBI
paboThl, KOHCTPYKIIMH 000PYI0OBAHUS, TEXHUKO-IKOHOMUYECKHE TTOKa3aTeIH.

50. Omnpenenenue >KOHOMHUHM TOIUIMBA MpH pabOTe YTUIM3ALUOHHBIX YCTAHOBOK MapauieNbHO C
3aBOACKUMHM KOTEIbHBEIMH U TOLI.

51. Metoap! pacuera cxeM u obopynoBanus TYVY ¢ npumenennem DBM. Ontumuzanus cxem,
napaMeTpoB U peKUMOB paboTel TYY npu aBTOHOMHON M COBMECTHOM IKCILTyaTalluy ¢
IIPOU3BOJICTBEHHBIMU KOTEJIBbHBIMU U TOLI.

52. Metoauka onpeaeieHns SKOHOMUH IEPBUYHOTO TOIUIMBA U TEXHUKO-3KOHOMUYECKUX
nokazarenet TYY. Meroasl 3auThl OKpYKaroUIen cpelibl Ipy dKcIuryaTauuu TYYVY.

53. Ucnonw3oBanue BOP B ncTouHMKax TEMIOCHA0KEHUS

54. TerioBbIe HACOCHI U OCOOEHHOCTH UX UCIOJIb30BaHHUS.

55. MaremaTtuueckass MoOJieIb M KOMIIBIOTEpHAsi IporpamMma TOCTPOCHHS M HCCIEeIOBaHHA
TEMIIepaTypHBIX IPa(pUKOB BOJISHBIX CUCTEM TEIUIOCHAOKEHUSL.



56. MaremaTnueckas MOJIeNb U NMPOTrpaMMHBIN MPOAYKT T'MIPABIMUYECKOT0 pacyeTa TEIIOBbIX CeTel
Y TIb€30METPUUYECKOTO rpaduKa.

57. Maremarnueckass MOJ€Ib M NPOTPaMMHBIA HPOAYKT TEIUIOBOIO pacueTa TEIUIOBBIX CeTel
Pa3INYHOrO Crioco0a MPOKIAIKH.

58. MaremaTtnueckass MOJENb U IMPOIPAMMHBIN HPOJYKT BBIUMCIEHHUS ONTUMAJIbHOIO 3HAYEHUS
KoaduurenTa Teropukanuy napotrypounnoit TOLI.

59. MeToibl TEXHUKO-3KOHOMUYECKHUX PacyeTOB B SHEPreTHKE. PacuéTHBIN nepros u ero
COCTaBJISAIOLIUE IPU CTPOUTEIBCTBE CUCTEM TEIIOCHAOXKEHUSI.

60. [leiicTByromas MeTOAMKa OIEHKU 3(P(PEKTUBHOCTH UHBECTUIUI B CTPOUTEIHCTBO CUCTEM
TEIUIOCHA0KEHUS. Y CIIOBHUS CONIOCTABUMOCTH JIbTEPHATUBHBIX BAPHAHTOB CUCTEM TETNIOCHAOKEHHS.

OO0pa3en 0Ous1eTa KO BTOPOI py0e:kHOil aTTecTaluu

MUHUCTEPCTBO HAaYKM U BbiCLiero obpasoBaHusa PO
[PO3HEHCKMI rOCcyAapCTBEHHbIA HEePTAHON TEXHUYECKUIA YHUBEpPCUTET UM. akag,. M.[. MuaanoHwukosa
MHCTUTYT SHEepreTuku
Kaghedpa « TennomexHUKa u 2uBpasaUuKa»

Buier Ne 1

Bropas pyOexHas arrectranus

JucuumnnuHa: «VCTOYHUKH M CHCTEMbI TENJI0CHADKEHUS»

1 | YkpynHEHHAS OIEHKa KalMTaTbHBIX BIOKEHUH B TEIJIOr€HEPHPYIOIINE HCTOYHUKH, TEIUIOBBIE CETH
1 TETUTONOTPEOISFONIIE CHCTEMBI.

2 | Meroapl TEXHUKO-3KOHOMHUYECKUX PacueToB B dHEPreTHKe. PacuéTHIN Iepro U ero
COCTABJISIONINE TIPU CTPOUTENHCTBE CUCTEM TEINIOCHA0KEHN .

3 | MaTtemaTtnueckass MoOJelb W TPOTPAMMHBIA IMPOJYKT BBIYHACICHHUS ONTHMAILHOTO 3HAYCHHS
ko durmenta termodukanun napotypounHon TOLI.

3aB. kadempoit «T u I'» P.A-B. Typnyes « »

7.3. Bonnpocsl k 3k3aMeHy N0 JucHuiuinHe «VCTOYHUKYU U CHCTEMBI TEILIOCHAOKEHUsI
npeAnpUuATHIN

1. Ha3znauenue u knaccuduxanus TOLI, ncnonap3yeMblx B CUCTEMax TEIUIOCHA0KEHUS.

2. Ha3znaueHue, TEMJIOBbIE CXEMBI, COCTaB 000PYI0BaHMs, IapaMeTphl U 00JaCTH IPUMEHEHUS
MIPOU3BO/ICTBEHHBIX NAPOTYPOUHHBIX 3JIEKTPOCTAHIHH.

3. DHepretrnyeckas 3pPEeKTUBHOCTb TEIUIOPHUKAIMU U €€ 3aBUCUMOCTh OT KO3 (HUIleHTa
TerutopuKkay. BeiOop onTUManbHBIX HauaJIbHBIX M KOHEUHBIX MTapaMeTpoB napa Ha TOLI.

5. D¢ dexTUBHOCTH MPOMEXYTOUHOTO neperpesa napa Ha TOLI. PerenepatuBHbiii mogorpes
MIATATEIBLHOMN BOJBI U €TI0 PACIPEIEICHHUE 110 CTYIICHSM.

6. OnTumu3zanus NapaMeTpoB U CXEM CUCTEMbI PEF€HEPATUBHOIO MOJOIPEBA MUTATEIBHOMN BOJIBL.
OcoOeHHOCTH TPUMEHEHUSI CMEUIMBAIOIINX U TIOBEPXHOCTHBIX MOJIOTpEBaTENEH.

7. CxeMbl OTITycKa TEXHOJIOTUYECKOro napa u ropsiuei Bojasl ot TOLL.

8. IlpuHnunuanbHele TemoBbie cxeMbl TOL] ¢ mapom u ropsiueit Bogoi 1 ux 3(h(HheKTHBHOCTh
(TeruioBasi 5JKOHOMUYHOCTb, HAJIC)KHOCTb U KallMUTAIbHBIE 3aTPAThI).



9. PacnipeneneHre TEIIIOBBIX HATPY30K MEXKITy OTOOpaMu TypOUH U TUKOBBIMH BOJOTPEHHBIMU
KOTJIaMHU 1 BBIOOp ONTHMAJIbHBIX 3HAYEHUH KOA(PPHUIIMEHTOB TEIUIOPHKAIIUH.

10. CoBMmecTHas paboTa koTenbHBIX U TOL] B cucremax TeruiocHa0xkenus. OcoOeHHOCTH
HCII0JIb30BAHUS Ta30TYpPOMHHBIX arperaToB U JBUTraTeIed BHYTPEHHErO CrOpaHus 1
KOMOMHUPOBAHHOM reHepaluy TeIIOThI U 3JIEKTPOIHEPT HH.

11. XapakTepuCcTUKHA COBPEMEHHBIX KOTEJIBHBIX YCTAHOBOK U TETJIO(YUKAITMOHHBIX TYpOUH.
Jnarpammsl pesxuMoB TeropukauoHHbiX Typous tuna T, IIT u P.

12. Be16op ocHoBHOTO 000pynoBanus npomeiuieHHON TOLl. CobctBennsie Hyxapl TOLL. Ilytn
CHIDKEHHUSI 3aTpaT SHEPTUU Ha COOCTBEHHbIE HYK/IbI.

13. Be16op THIa mpruBOia BCIOMOTaTEIbHBIX MEXaHIU3MOB. BBIOOp OCHOBHOTO M BCTIOMOTaTeIHHOTO
00opyIOBaHUSI.

14. ITpunuunuanbHas U nosHas cxemsl TOLl. MeTtonuka pacuera NpUHIUMIHAIBHOMN TEIJIOBON
cxemsl TOII.

15. AnroputM pacuera TeraoBoi cxembl Ha OBM. MeTtopl ananu3a TermioBsix cxem TOL u
M3MEHEHUN B HUX: dKCepreTudeckuii, Koa(h(GUureHToB LIEeHHOCTH TEIIOThHl U K03(hpUineHToB
M3MEHEHUs MOIHOCTH. HazHaueHue, MpUHIMIIBI IEHCTBUS U METObI pacyeTa IEMEHTOB TEINIOBOM
cxeMbl TOI]

16. MeTo bl M cXeMBI BOAOMOAr0oTOBKH Ha T,

17.0mnpenenenue pacxoja TOMBa, moTpedasemoro Ha TILI, u cmocoOoB pacnpeneseHus ero
3aTpaThbl Ha IPOM3BOJICTBO AIEKTPOIHEPTUH U TEIUIOTHI, OTITyckaemou ot TOLI.

17. Texauko-3koHOMHUEcKue nokaszarenu coBpemeHHbIx TOLl. Yactasie KIIJ[ n ynenpHbIE pacxoabl
TOIJIMBA HA TPOU3BOACTBO JIEKTPOIHEPTUU U TEIUIOTHI.

18. Yder BnusiHuSI COOCTBEHHBIX HY)K/ Ha TTokazaTenmn 1OIll.  YienpHbIe KamuTadbHBIE 3aTPaThI,
yAeJIbHAs YUCICHHOCTh NTepCoHala U cebectonMocTh dHeprun TIL,

19. Koaddumuent termoduranum u OnpeaesieHne ero ONTUMAIbHOTO 3HadeHus. TpeOoBaHUsA K
BeIOOpY momanku st TOLl. I'emmman w xommnoHoBka mpombiiuieHHOW TOIL[. Texnuueckoe
BojgocHaOxenue TOLI.

20. Oxpana OKpy>Xaromiei cpenbl oT BpeaHbiX BbiOpocos TOLI.

21. Hcnonp3oBaHuWE NHUKOBBIX BOJOTPEHHBIX KOTJIOB. [IpHHIMIUAIbHBIE CXEMBI, MapaMeTpbl U
000pyI0BaHNE SHEPTETHUCCKHUX Ta30TypOMHHBIX ycTaHOBOK (I'TY).

22. Metop! nioBbIeHUs TerioBo# 3 dexktuBHOCTH ['TY. OCOOEHHOCTH TEIJIOBBIX CXEM
tertoukauoHHbx ['TY.

23. MeTtoauka pacyera TEIUIOBBIX cxeM ra3oTypOuHHbIX TOLI. PexxuMbl paboThl ra30TypOMHHBIX
TOL. TexHMKO-3KOHOMHUYECKHE MOKa3aTean razoTypOuHHbix TOLI.

24. [IpuHIUNIHATIBHBIE CXEMBI, TapaMeTphl U 000pyI0BaHUE Mapora3oBbiX ycTaHoBoK (IITY).
Ocobennoctu cxeMm [ITY ¢ BHyTpUlLIMKIIOBOI razuduKkaiyeil TBEpI0ro TOIIINBA.

25. YcnoBus nmpuMeHuMocTd pa3anyHbix THIOB [1I'Y. OcobenHoCTH Tero(hUKaMOHHBIX YCTAHOBOK
I'Y. Metonuka pacuera napora3osbix TOLI.

26 ComnocTaBUTEIbHBIN aHaIu3 TEXHUKO-DKOHOMHUYECKUX TIOKa3aTeleil MmapoTypOUHHBIX,
ra3oTypOUMHHBIX U napora3zoBsix TOLI.

27. HUcnonv3oBanue atomubix TOL (ATOI), cranmmii temnocHabxkenus (ACT) u  craHmii
npousBoicTBeHHOro TeriocHadxkenus (ACIIT) mis oTmycka napa u ropsiaeid BOAbI IPEIIPUITHSIM.
28. OcobeHHOCTH KOHCTPYKIMHI U PEKUMOB pabOThI AEpHBIX peakTopoB. [IpuHIIMNIHATBHBIE CXEMBI,
napaMmeTpsl U 000pyI0BaHUE aTOMHBIX HICTOYHHUKOB TeriocHa0xkenus (AUT).

29. OCOOGEHHOCTH TEIJIONOATOTOBUTENbHBIX YCTAHOBOK M CXE€M OTIIyCKa TEXHOJOTMYECKOTO Iapa
AUT.



30. IlepcnekTuBBl M YCIOBHSI BHEIAPEHUS AaTrOMHBIX XEMOTEPMHUYECKHX CHCTEM JaJbHETO
tertocHa0okenust (ACIT) Ha 6a3e BEICOKOTEMIIEPAaTypHBIX SAepHBIX peakTopoB (BTP).

O0pazen Ouiiera K 3K3aMeHy N0 JMCHHILJIMHE
MWHUMCTEPCTBO HayKM U Bbiclwero obpasosaHua PP
[PO3HEHCKMI rocyAapCTBEHHbIN HEPTAHON TEXHUHECKUIA YHUBEPCUTET UM. akag,. M.[. MunanmoHwmKosa
NHCTUTYT 3HEepreTnkmn
Kagpedpa «TennomexHuKka u 2u0pasauKka»

I[I/ICIII/IHJ'II/IH&I «MCTOYHUKH U CHCTEMBbI TEIJI0CHAOKEHU

BUWJIET Ne 1

1. | DHeprerudeckas 3pPEKTUBHOCTH TEIIIOPHUKAINH U €€ 3aBUCUMOCTh OT K03 duireHTa
TeropuKauu

2. | Beibop onTMabHBIX HAYaIBHBIX M KOHEUHBIX MapamMeTpoB mapa Ha TOI]
3. | DddexTrBHOCTH TPOMEXYTOUHOTO TIeperpena napa Ha TOL]

3aB. kadempoit
«TemnorexHuKa U TUAPABIUKAY P.A-B. Typnyes

KommnuiekT 3aanuid 1Jis1 BHITIOJIHEHHSI pacdeTHO-Tpaduyeckoil padoTsl

«Pacuet cxembl IMapOKOMITPECCUOHHOI'O TpaHC(bopMaTopa TCILJ1a (XOHOHHHLHOﬁ YCTAaHOBKU HJIN
TCIIJIOBOTO HaCOCEI.)»

2 OHTI/IMI/ISaHI/IH MapaMETpPoOB U CXCM CUCTCMBbI PCTCHCPATHUBHOI'O IIOJOI'PCBA MMUTAaTEIILHOM BOJBI.

Omnpenenenue pacxojia TOIIUBA, motpedisiemoro Ha TOLI, u crioco6oB pacnpeeneHus ero
3 3aTpaThl HA MPOU3BOJICTBO AMEKTPOIHEPTHH U TEIUIOTHI, OTIyckaemoiu oT TOLIL.




Omnucanue mokasarene u KPpUTCPUCB OLCHUBAHUA KOMHCTGHI_[I/II‘/’I Ha pa3jiIM4HbIX J3Tallax HX q)OpMI/IpOBaHI/IH, OIINCAaHHUEC IIKaJbI

OLICHUBAaHMUAI.

Taoauma 7

H.]IaHI/IpyeMble pe3yJbTaThbl 0OCBOCHUA

KOMIICTCHIIMHN

Kpurtepuu onennBanus pe3yibTaToB 00y4eHUs!

MeHee 41 0a//10B
(Hey10BJICTBOPHUTEJIb
HO)

41-60 0ans0B
(Y10BJIETBOPUTEJIbH

0)

61-80 0asL10B

(xopomuo)

81-100 6as10B

(oTJIN4HO)

HaumenoBanu
e

OICHOYHOI0

cpeacTea

IK-2 crnocoOHOCTRI0O K pa3paboTKe MEpOIPHSITHHA IO COBEPIICHCTBOBAHWIO TEXHOJIOTHH IPOU3BOJICTBA; obOecredeHuto OecriepeOoiHON paboTHI,

HpaBHHBHOfI SKCIUTyaTallku, pEMOHTA U MOACPHU3AINH SHEPIETUICCKOTO, TCINIOTEXHUYCCKOTO U TCINIOTEXHOJIOTHYECKOT'O O60py210BaHI/I$I.

CdopmupoBaHHBI CdhopmupoBaHHbBI
3HATh: €, HO e
KAy
— 00mue 3aKOHOMEPHOCTH HW3MCHCHHS CcOoAepAKaIine
OTHIENbHBIC CHCTEMATHYECKHUE
oTpeOIeHUs TETJIOTHI 5
npoOeIIbl 3HAHUSA
NPEANPUATUAMA TPU  U3MEHEHUSX ®parmeHTapHbIE 3HAHUS
peuIp p p p Henounble 3HaHus
mapaMeTpoOB HAPYKHOTO BO3/yXa U 1O 3HAHUS
yacam paboueil CMEHBI;
— METOABl  ONpEJENCHUs  BEIMYUH
pacxo/IoB TOTUJIMBHO-IHEPTETHUYECKUX
pecypcoB pa3HbIMU TUTIAMH
TEIJIOTEHEPUPYIOIINX YCTAHOBOK;
yMeTh: ‘YMeHus NOJIHbIE, CdopmupoBaHHBI
Henonusie JIOITYCKAOTCSA e
BBISBJISITH PACUYCTHBIC PEKHUMBI PaOOTHI YacTuyHbIC yMEHUSI HEeOOJIbIIINE
) YMEHUS YMeHus
KaX/JIOTO U3 3BEHbEB CUCTEMHI ; OLLIUOKHU
B Ycenemnoe u
BJIA/IETh:
CHCTEMAaTUYECKOM | CHCTEMATHYECKOE
Hecucremarnueckoe
— HaBbIKaMU pacuera cucteM | YacTuyHOe BIaJeHUE DHMEHOHIE MIPUMEHEHUU IIPUMEHEHUE
TEIUIOCHAOXKEHHUSI U €€ DIEMEHTOB C HaBbIKAMH p HaBBIKOB HaBBIKOB
HaBBIKOB
HCIOJIb30BAHUEM KOMIIBFOTEPHBIX JIOITYCKAOTCSA

TEXHOJIOT Ui,

npooeb

Bomnpocs k
PYOEKHBIM
aTTeCTaIUsIM,
YCTHBIN OIpOC,
PI'P Tembr
MPAKTUYECKUX
u
71a00PaTOPHBIX
pabor.




METOIAMU ONpeleIICHUS
PACUCTHBIX PACXOJ0B BOAbI U
rmapa IO y4acTKaMm TEIIOBOM
ceTu

3HaHUH




8. Oco0eHHOCTH peasM3alMy IUCHUILVIMHBI JISi HHBAJMI0B U JIUIL €

OIrpaHMICHHBIMU BO3MOKHOCTHMMU 310POBbSI

J1st oCcyIecTBICHUS MPOIEAYP TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTECTAINH
0o0y4arommxcs Co3laHbl (OHABI OLEHOYHBIX CPEACTB, aJalTHPOBAaHHBIC JJI WHBAIMIOB W JIMI[ C
OTPaHUYCHHBIMU BO3MOKHOCTSMH 3/IOPOBBS U TIO3BOJISIONINE OIEHUTH JOCTHKEHUE UMH 3aIUIaHUPOBAHHBIX B
OCHOBHOM 00pa30BaTENIbHOM IMpPOrpaMMe pe3yJIbTaTOB OOYYEHUS U YPOBCHb CHOPMHPOBAHHOCTH BCEX
KOMIICTCHIIMH, 3asBJICHHBIX B 00pa3oBaTeiibHOU mporpamme. dopma MpoBeAeHUs TEKYIIeH aTTeCTal[UH IS
CTYJICHTOB-MHBAJIUJIOB yCTAHABJIMBACTCS C YYETOM MHIMBUAYAIbHBIX ICHUXO(QHU3UUYECKUX OCOOCHHOCTEH
(YycTHO, MUCBMEHHO Ha Oymare, TUCbMEHHO Ha KOMITBIOTEpE, B (hopMe TECTUPOBaHus U T.11.). [Ipu TecTupoBanuu
JUTS CIIA0OBUISIINX CTYJICHTOB HCIIONB3YIOTCS (DOHJIBI OLIGHOYHBIX CPEICTB C YKpYIHEHHbIM mpudrom. Ha
9K3aMEH MPUTJIAIIAETCS COMPOBOXKIAIOIINI, KOTOPhI 00€CIICYMBACT TEXHUUYECKOE COMPOBOXKICHUE CTY/CHTY.
[Ipu HEOOXOIUMOCTH CTYICHTY-UHBAIHMITY HPEIOCTABIIICTCS JOMOJHUTEIBHOS BPeMs JIJIsl ITOJINOTOBKH OTBETa
Ha dk3aMeHe (miam 3adere). OOyuaromuecss ¢ OrpaHHYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS W OOydarommecs
MHBaJMIbl O00CCIICUMBAIOTCS IMEUYATHBIMA M 3JIEKTPOHHBIMH 00pa30oBaTeIbHBIMU pecypcaMu (IIPOrpaMMBbI,
y4eOHbIe TOCcOOUs JJIsi CAaMOCTOSITEIBHOW paboTHl U T.J.) B (OPMax, aJanTUPOBAHHBIX K OTPaHUYCHHSIM HX

3JI0POBBS ¥ BOCIIPHSITHSL HH(OPMAIINY:

1) JUTS MHBAJIMJIOB M JIHII C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBBS MO 3PEHUIO:

- UIA cJeNbIX: 3aJaHus IS BBITIOJHEHUS Ha CEMHUHApax M MPAaKTHUYECKUX 3aHATUAX O(POPMIISIOTCS
penbedHO-TOUeUHBIM MmpudTOoM bpaiins uiam B BHAE SJIEKTPOHHOTO AOKYMEHTA, JOCTYITHOTO C TOMOIIBIO
KOMIIBIOTEpA CO CIEIHAIM3UPOBAHHBIM MPOTPAMMHBIM OOECIIedeHHeM JUIsl CIEMbIX, JNOO0 3aYUTHIBAIOTCS
ACCHICTEHTOM; TUChMEHHEBIE 3aIaHUS BBITOTHSIOTCS Ha Oymare penbe]pHo-TodedHbIM mpudTom bpaiiis nimu Ha
KOMIIBIOTEPE CO CIENUATH3NPOBAHHBIM MIPOrPAMMHBIM O00ECTICYeHHEM ISl CIENBIX 00 HaTUKTOBBIBAIOTCS
ACCHICTEHTY; OOYYaIOUIMMCS JUISI BBITONHEHHS 3aJaHUsl TPU HEOOXOIWMOCTH TPENOCTaBISETCS KOMIUIEKT
MMMCEMEHHBIX MPUHAISKHOCTEH U Oymara s michMa penbeHO-TodeuHbIM mpudTOoM bpaiins, KoMIbloTep

CO Cri€HuaJIu3npPOBaHHBIM ITPOTrpaMMHBIM obecrieueHHEM JJIs1 CIICIIBIX,

- 1A cJIa00BUASANIUX: oOecTieynBaeTcs WHANBHUAYAIbHOE paBHOMEpPHOE ocBemieHue He meHee 300
JOKC; OOyYaromuMcsl JUIsl BBITIOMHEHHS 3aJaHusl pU HEOOXOJMMOCTH MPEJOCTaBISETCS YBEIHYHBAIOIIEE
YCTPOWMCTBO; BO3MOXKHO TaK)XXK€ WCIIONIb30BaHUE COOCTBEHHBIX YBEIMYMBAIOIIUX YCTPOWCTB; 3aJaHUS IS

BBITOJIHEHHUS 3a7JaHUi OPOPMIIIOTCS YBEIMUEHHBIM MIPUPTOM;

2) U1 UHBAJIMJIOB M JIMII C OTPaHUY€HHBIMH BO3MOKHOCTAMM 3/10POBbA IO CJIYXY:
- AJI TJyXuX " cnaﬁocnumamnx: o0OecreunBaeTcs HaIu4ue 3ByK0yCI/IHHBaIOH_Ieﬁ alnmnapaTypsl
KOJJICKTUBHOI'O IIOJb30BaHUA, MPH HCO6X0):[I/IMOCTI/I 06y‘~IaIOH.[I/IMC$I npeaoCTaBJISACTCA 3BYKOYCHUIJIIMBAIOMIAA

armaparypa MTHAUBUAYAJIbHOI'O ITOJb30BAHUS; TPECAOCTABIIAOTCA YCIYTH CYpAOIICPECBOAUNKA,

- JJISA CJIENOrIyXuXx JAOITyCKAaCTCs MNpUCYTCTBUEC aCCHUCTCHTAa, OKa3bIBAOIICTO yCiyru

TI/I(l)HOC}’pI[OHCpCBOI[‘lI/IKa (HOMI/IMO Tp€6OBaHI/II7I, BBIITIOTHACMBIX COOTBETCTBCHHO JJIA CIICIIBIX M FJ'IyXI/IX);



3) IUISL JIML C TSDKENBIMU HApYLICHUSMHU PEYH, TIYXHX, CIa0OCHBIIIAIMX JEKIUH U CEMHHAPHI,
MPOBOAMMBIE B YCTHOM (hopMe, IPOBOASATCS B MUCbMEHHOU (opMme;

4) JUTS UTHBAJIUIOB U JIUI] C OTPAHUYEHHBIMHA BO3MOKHOCTSMH 3/10pOBbsI, HMEIOIINX HAPYIIeHHS
ONOPHO-ABUTaTeJILHOIO annapara:

- UTS JIML C HapYIIEHUSMH OMOPHO-ABUTATENBHOTO anmnapaTa, HapylIeHHsIMA JBUTATEIbHBIX (QYHKIHHA
BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHUX KOHEUHOCTEH: MUCHMEHHBIE 3aJaHMs BBINOJHSAIOTCA Ha
KOMITBIOTEPE CO CIICIHATM3NPOBAHHBIM MPOrPAMMHBIM O0CCICUCHHEM MM HAJAWKTOBBIBAIOTCS ACCHUCTEHTY;
BBHITIOJIHEHNE 3aJaHUi (TECTOB, KOHTPOJBHBIX paboT), MPOBOIUMBIC B MHCbMEHHOW (opme, MPOBOIATCS B

yCTHOH (popMe ImyTeM ompoca, Oecellbl ¢ 00yqatoIMCsI.

9. YueOHO-MeTOANYECKOEe U MHPOPMAIIMOHHOE o0ecriedyeHHe TUCUUIIIMHBI

9.1 J/iuteparypa

1. Kucc B.B. Pacuér napoBoii cucTteMbl TEIIOCHA0KEHUS TUILIEBOTO PEIIPUSITHS
[DnexTponHEIi pecypc]: yauebHo-metoaudeckoe nocoomne/ Kuce B.B., Kazakos A.B.,
PaxmanoB FO.A.— DnektpoH. TekcToBble AaHHble.— CaHkT-IleTepOypr: YHuBepcurer
NTMO, UrctuTyT X0J01a U OnorexHosorui, 2014.— 66 ¢.— Pexum moctyna:
http://www.iprbookshop.ru/68090.html.— 3BC «IPRbooks»

2. TlocamkoB M.B. DHeprocbOepexeHue B CUCTEMaX TEIUIOCHAOKEHUS [ DIEKTPOHHBIN pecypc:
yaebOHoe nocodue/ [Tocamkos M.B., Hemuenko B.1., Tutos I'.1.— DneKkTpoH. TEKCTOBBIC
nanuble.— Camapa: CaMapcKuil TOCyJapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIN
yauepcutet, ObC ACB, 2014.— 192 c.— Pexum nocryma:
http://www.iprbookshop.ru/29799.html.— 3BC «IPRbooks»

3. Crepnuros B.A. llenTpanu3oBaHHOE TEIJIOCHAOKEHNE TIPEATNPUITHH, TOCETICHUHN U
ropoJickux okpyron. KypcoBoe u IMIIIOMHOE MPOESKTUPOBAHUE [ DJIEKTPOHHBIN pecypc]:
yaebHoe nocooue/ Crepnuros B.A., Manykosckas T.I'., Kpamuenko E.M.— DnektpoH.
TEKCTOBbIE JaHHble.— JIunenk: Jluneukuii rocy1apcTBEHHbIA TEXHUYECKUM YHUBEPCUTET,
OBC ACB, 2013.— 105 ¢.— Pexwum gocryna: http://www.iprbookshop.ru/55175.html.—
OBbC «IPRbooks»

4. Koctun B.W. DueprosddextuBHas paboTa HACOCOB U BEHTWJIATOPOB B CUCTEMAaX
TEIUIOCHAOXKEHHUS U BEHTWISALUUU [ DNeKTpoHHBIN pecypc]|: Mmonorpadus/ Koctun B.M.—
DNEeKTpOH. TeKCTOBbIE naHHble.— HoBocubupck: HoBocuOupckuii rocyiapcTBeHHbIN
apXUTEKTYpHO-cTpouTenbHbIi yHuBepcutet (Cudctpun), 9bC ACB, 2015.— 188 c.—
Pexxum noctyna: http://www.iprbookshop.ru/68866.html.— 3BC «IPRbooks»

5. Kmumos I''M. HerpaguunoHnHsle U BO30OHOBIISIEMbIE HCTOYHUKH SHEPTUU JUTS TTOJTyUEHHUS
TEIUIOTHI B CUCTEMAaX TEIUIOCHA0XKEHUS (Ia30THJIpaThl €CTECTBEHHOTO ra3a) [ DJIeKTPOHHBIN
pecypc]: yaebHO-MeToanueckoe nocodue/ Knumos I'."M., Kinumos A.M.— DnekTpoH.
TeKCTOBBIE JaHHble.— Huxauit Hosropoa: Huxeropoackuii rocyaapCcTBeHHbIN
apXUTEKTypHO-CTpouTenbHbIN yHuBepcuteT, ObC ACB, 2016.— 29 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/80911.html.— 3B5C «IPRbooks»

B) UHTEpHeET-pecypchl
HNuTepuer pecypc - WWW.Qstou.ru, snextponssle 6ubiuoreunsie cuctembl (OBC): «IPRbooksy,
«KoHcynbTaHT cryneHTa», «Ibooks», «JIauby.


http://www.gstou.ru/

pandia.rurtext/77/220/10017.php

bwt.ru AnsmpomsbierHocTd Teriosnepretukarboiler

twirpx.com>Bce mist ctynenTa>357677

book-gu.ru»2013/03/water/

gazovik-teploenergo.ru>index.php?id=1272

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

irbis.amursu.ruyDigitalLibrary/ AmurSU_Edition

X N0~ WP

upload.studwork.org/order/58845/u cucreMsl TermiocHA0KECHH

B) IPOrpaMMHO€ U KOMMYHUKAIIMOHHOE 00ecIieYeHe

CpenctBa obecrieueHust OCBOCHUSI TUCIIUTTAHBI

Pacuernsie kommbrorepubie mporpammbl: MATHCAD, EXEL.

DNEeKTPOHHBIN KOHCIIEKT JCKIIUN 1 SJIEKTPOHHO-00yJarOIINi KOMIUIEKC 1Mo aucuuruimie «crounnku
Y CUCTEMBI TeTNIOCHAOKEHUS IPEATIPUATHID

TecTbl A1 KOMIIBIOTEPHOTO TECTUPOBAHUSI CTYIEHTOB

9.2 Meroauyeckue YKa3aHus 110 OCBOCHHUIO U CIUTIINHBI (ITpunoxenwue 1)

10. MaTepuaibHO-TeXHUYECKOe o0ecniedeHne JUCIUNINHBI

Jlist oGecrieueHnsi OCBOSHUS AMCIMIUIMHBI HEOOX0IMMO HaMuue yueOHOH ayauTOpUH, CHAOKEHHON
MYJbTUMEIMHHBIMU CPEACTBAMH JUIS TPEICTABICHUS TPE3CHTANNWN JICKIIMA W IMOKa3a y4eOHBIX
(bUITBEMOB.

Kracc ¢ nepcoHaIbHBIMH KOMIIBIOTEPAMH JIJISl IPOBEICHUS MPAKTUYCCKUX 3aHATHH U BHPTYaJbHBIX
J1a00paTOPHBIX padoT.

VYueonsie ayautopun kKadenpst "TermoTexuuka u ruapasiuka’ B YK TTHTY — Ne 4-20, No4-45, No4-
47 u  Ne4-49, cHabGxeHHbIC MYJIBTUMEAUHHBIME CPEJACTBAMHU ISl MPEACTABICHUS TIPE3CHTAUN U
MoKasa yuyeOHbIX (PUIbMOB

11. lono/iHeHus1 U MI3MEeHEHHUs B pado4eil mporpaMMe Ha y4eOHbIN roj

Z[OHOJ'IHCHI/ISI N HM3MCHCHUSA B pa60qI/Ie IporpaMMbl BHOCATCA €KCTOJHO IICPEa HaA4YaJIOM HOBOTO
yqe6Horo roaa 1o (bopMe. HN3MeHeHus IOJDKHBI O(l)OpMJ'ISITI)CSI JOKYMCHTAJIbHO W BHOCATCSA BO BCC
YUYTCHHBIC 3K3CMILIIAPBI.

IIporpamma cocraBieHa B cooTBeTcTBUH ¢ TpeboBanusMu PI'OC u ¢ yyeToM peKOMEeHIAIMi Mo
HanpasieHuto noarotoBku 13.04.01 «TemnnosHepreTuka U TEIIOTEXHUKAY.


http://www.pandia.ru/
http://www.pandia.ru/text/77/220/10017.php
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http://www.twirpx.com/file/
http://www.twirpx.com/file/357677/
http://book-gu.ru/
http://book-gu.ru/2013/03/water/
http://gazovik-teploenergo.ru/
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

Hamnuue o6opynoBanusi u TCO no qucuuninHe
«MCTOYHUKHU U CHCTEMBI TeIJI0OCHAOKeHH

1 JIaGopatopuslii komiuieke "Temmonepenada npu kousekuuu 1 o6ayse" TITK-010-9JIP-01
(9 naboparopHbIX paboT)

2 YyebHo-nabopatopubiii KoMILIeKe «TermiooOMeHHUKI)

(4 nabopaTtopHBIX pabOTHI)

3 BupTtyanbHblii mporpaMMHbIi 1abopaTtopHblil komiuieke "Termnorexuuka"
(6 mabopaTopHBIX padoT)

4 BuprtyanbHbiii yueOHbIN kKoMIuIeKC «TernnoBblie 37eKTPOCTaHIIM)

Kommuteke npeHasHayeH 1i1st MccieI0OBaHusI TPOIIECCOB HACTPOWKH U HAJIQJIKA CUCTEM
TETUTOBOM DJIEKTPOCTAHINH, A TAK)KE KOHTPOJISI U MOHUTOPUHTA COCTOSIHUS 3JIECMEHTOB
CHCTEM BO BpeMsi UX PaOOTHI U IEMOHCTPAIIUH BIMSIHAS W3MEHEHHS TapaMeTPOB
aneMeHToB. [Iporpamma coaepkuT rpadguueckyro HHPOpMaIuio, N300pakeHUs
MOHHTOPOB, TIAHEJIHM YIIPABJICHUS ¥ COOOIIECHHS aBapUHHOW CUTHAIN3AIIUHN aHAIOT UIHbIE
peabHBIM.

B cocraB Bxoaut:

1. IlepcoHanbHBIN KOMIIBIOTEP, MOHUTOP, KJIaBUATypa, MbIIlIb.

2. [IpenycTaHOBICHHOE CIIEIMATH3NPOBAHHOE MTPOTPAMMHOE 00ecIieueHIEe

5 Kommekt mrakato 560x800 MM, M300paskeHre HAHECEHO Ha MJIACTUKOBYIO OCHOBY
TommuHOK 4 MM 1 pazmepoM 560x800 mm. M3o0pakeHune o01a1aeT BOIOCTOMKUMU
cBoricTBaMM. Kaxaplii I1akaT UMeeT 2JIEMEHTBI KPEIJIEHUS K CTEHE.

5.1 | DkcmuyaTarus TEIJI0IHEPreTUIECKUX YCTAHOBOK U cerei (16 miT.)

5.2 | «TermmomaccooOmen» (16 mit.)

5.3 | Typbunsl u 060pyI0BaHHE TEIJIOBBIX CTAaHIWH (16 1mIT.)

6 DNeKTpOHHBIE MIaKaThl JIeMOHCTpaIlMOHHBIE KOMILJIEKCHI Ha 0a3e MylIbTHUMeIua-
poeKkTopa (KOMIUISKT 3JEKTPOHHBIX I1akaToB Ha CD, mynbrumenuna-npoextop BENQ,
HOYTOYK, 3kpaH 1,5x1,5 m):):

a. Tennomaccooomen (122 miT.)

TypOunsbl TermnoBbix craniuit (21 mrT.)
IIpe3enTanuu:

1 Tennonepenayda

2 TemioBbIe U ATOMHBIE 3JIEKTPOCTAHIINH

3 Bunel, coctaB 1 HazHayeHHE TypOUH TEIJIOBBIX CTAHITUI

4 TennoBble ceTH U TEMIONOTPEOIAIONIUE CUCTEMBI.

5 Mertoab! onpeaeneHust pacueTHOM MOTpeOHOCTH B Mape U ropsiyei Boje A
TEXHOJIOTHYECKUX HYX]I.

6 XapakTepHble pexXUMbI U TpadUKU TEMIOTOTPEOICHHUS.

7 TennoBoii GalaHC MPOU3BOACTBEHHBIX MOMELICHUH.

8 CyTrouHble U CMEHHBIE TPaQUKH TEIUIONOTPEOICHHUS.

9 Knaccugukarus termnoBbix Harpy3ok. Ce30HHbIE M KPYTJIOT0/I0BbIE HArPy3KH.

10 CucreMbl TOpsYEro BOJOCHAOKEHH S, OTOTIIICHUS

11 Knaccudukarus cucteM ropssuero BoI0CHA0KEHHSI TPOMBITIIEHHBIX, KUJIBIX U

0O0IIeCTBEHHBIX 3HAHUMN.




12

CucreMsbl BCHTUJIAIHUU U KOHAUIUOHUPOBAHUA BO3JyXa ITPOMBIIIJIICHHBIX HOMGH.IGHHIZ

13 Knaccugukamnus cucteM KOHIUIMOHUPOBAHUS BO3IYXA.

14 | Meroapl  peryaupoBaHHsl  OTIyCKa TEIUIOTBI W3 CHUCTEM  IIEHTPAJIM30BAHHOTO
TETIJIOCHA0KEHHSL.

15 [IpucoenuHeHye MOTPEOUTENEH TEIIOTHI K TETLIOBBIM CETSIM.

16 | Metozp! ornpeiesieHus] paCUeTHBIX PACX0J0B BOJIBI U TIapa M0 y4acTKaM TETUIOBOM CETH.

17 DKcIuTyaTanusi CUCTEM TEIJIOCHA0XKEHUS TPeITPUITHIA

18 Haznauenue u knaccudukarus TOLI, ucmoib3yeMbpIX B CUCTEMaX TETIOCHAOKEHHSL.

19 CxeMmbl OTIYCKa TEXHOJIOIMYECKOro napa u ropstueil Bojel o TOLL.

20 MeTo b1 1 cXeMBI BOJOIIOAr0TOBKH Ha TOI.

21 Pexumel paboTsl razoTypounnbsix TOLL.

BuneodbuineMel:

[IpunHnun paboTsl KOTIIA;

- [TapoBoii koTen;

- [TapoBsie TypOUHBI;

- [Inams ropenkwu;

- JIBWKeHME )KUIKOCTH B paboueM KoJiece;

- KopoTkoe 3ambIkaHue;

- TennooOMeHHUKM;

- Typouna K-800-240;

- Posxur xoTia;

- ['panuphu;

- [TpunIIIN paboThI Hacoca

- DKCIUTyaTalus HEProOI0KOB;

- Pabora neasparopa;

- IlpunHnmn paGoThl AIMOCOCA;

- [Ipunuun paboTel 1EHTPOOEKHOTO HACOCA,

- MHoroCTyIeHYaThlii HACOC;

- Hacoc ITHC-1.

- Kak pa6otaer TOC;

- Pazanckas I'POC;

- Xabaposckas TOL]




[Tpunoxxenue 1
Metoanyeckue yKa3aHHs 110 OCBOCHHMIO THCHUILUINHBI
«MCTOYHUKHU U CHCTEMBI TeII0CHADKeHUsD»

1. MeToanuyeckue YKazaHust 1Jisd oﬁyqalomnxca Mo IMJIAHUPOBAHUIO U OpraHu3aluu
BpEMEHH, HCOGXOIH/IMOFO AJIsi OCBOCHUSA JTUCHUIIJIMHBI.

N3yuenne pekoMeHayeTCs HauaTh ¢ O3HAKOMJICHUS ¢ pabodeil mporpaMMOi AUCIMILIMHEI,
€€ CTPYKTYPOU M COJIEp)KaHUEM pa3iesioB (MOIYIEH), (OHIOM OLIEHOYHBIX CPEICTB, O3HAKOMUTHCS
¢ yueOHO-METOIUYECKUM ¥ HH(POPMAITMOHHBIM 00€CTIeUeHNEM JTUCIIUTUIAHEI.

I[I/ICIII/IHJ'II/IH& «V/ICTOYHUKH ¥ CUCTEMEBI TEINIOCHAOKEHU» COCTOMT U3 18 CBSA3aHHBIX MCKIY
co0oro TEM, 06CCH6‘~II/IBaIOHII/IX MOCICA0BATCIIbHOC N3YUCHHUEC MaTCpraia.

O6yqu1/Ie 110 JUCLHUIIJINHE «VICTOYHUKN U CUCTEMBI TEIUIOCHAOKEHMS) OCYHICCTBJIACTCA B
cnenyromux Gpopmax:

1. AyautopHbIe 3aHATHS (JIEKIMH, TPAKTHYCCKIE/CEMUHAPCKUE 3aHATHS).

2. CamocrosiTellbHass paboTa CTyAeHTa (MOATOTOBKA K  JICKIIUSAM, HPAKTHYSCKUAM/
MIPAKTUYECKUM 3aHATHSM, TecTaM/pedeparam/nokiagam/scce, 1 iHbIM (hopMaM MUCEMEHHBIX paloT,
BBITIOJIHEHUE aHATN3a KeHCOB, UHIUBUAYaIbHAs KOHCYIbTAILIUS C MIPENoJaBaTesieM).

3. UnrtepaktuBHBIE (GOpPMBI NPOBEACHUS 3aHATUN (KOJJIOKBUYM, JIEKLIHS-TUCKYCCHUS,
IPYNIIOBOE peleHre Keiica u 1p.¢hopmsl).

VY4eOHbIil MaTepuall CTPYKTYpUPOBaH M U3Y4YEHHE JUCHUIUIMHBI TPOU3BOAMUTCS B
TeMaTU4YeCcKO MocienoBaTeNbHOCTH. KakaoMy DpakTHUYecKOMYy/ CEMUHAPCKOMY 3aHATHIO U
CaMOCTOSITEIBHOMY M3YUYEHHIO MaTepuaia MpeiiecTBYeT JeKUus no JaHHo! Teme. OOydaronuecs
CaMOCTOSITENIBHO TPOBOJAT MPEABAPUTEIbHYIO MOATOTOBKY K 3aHSTHIO, TPUHUMAIOT aKTUBHOE U

TBOPUYECKOE y4acTHe B OOCYKICHUH TEOPETHUECKUX BOIPOCOB, pa3dope MpoOIeMHBIX CUTyallui U

MOMCKOB MyTell uX pemieHus. MHorue npoOiaembl, U3ydaeMble B Kypce, HOCAT TUCKYCCHOHHBIM
XapakTep, YTO MPEAINoJaraeT MHTEPAKTUBHBIM XapakTep MpPOBEIEHUS 3aHSATUN Ha KOHKPETHBIX
pUMepax.

Onucanue nocnea0BaTeIbHOCTH ICHCTBUI 00y4aromerocs:

HpI/I HU3YUYCHHUUN KypcCa CJIICAYCT BHHMATCIIBHO CIYHIATb W KOHCIICKTHPOBATH MaTCpHUAJl,
U3JaraeMeld  Ha AYJUTOPHBIX 3aHATUAX. I[J'IH €r0 IMOHHWMAHUA W KaUYCCTBCHHOI'O YCBOCHUA
PEKOMCHAYCTCA ClICAYyrolas IocCJICI0BATCIIbHOCTD JIEHUCTBUM:

1. Ilocne oxoHuaHMsI Y4eOHBIX 3aHATUN JUId 3aKpEIUICHHUs Marepuana MpPOCMOTPETh U
00aymMaTh TEKCT JIEKIMH, IPOCIYIIaHHON CeroiHs, pa3ooparb paccMoTpeHHbIe puMepsl (10 — 15
MUHYT).

2. IIpy moAroToBKe K JIEKLIMHU CIEAYIOMIEro JHS MOBTOPUTH TEKCT MPEAbLAYLIEH JEeKIHH,
MOyMaTth O TOM, Kakasi MOKeT ObITh cieayromiast Tema (10 - 15 munyT).

3. B Teuenue Henenu BeIOpaTh BpeMs Ui paboThI ¢ auTeparypoil B Oubauoreke (mo 1
qacy).

4. Tlpy MOArOTOBKE K HPAKTUYECKOMY/ CEMHUHAPCKOMY 3aHSTHIO TOBTOPUTH OCHOBHBIE
MOHATHUS 1O TEME, U3YYUTh NMpUMeEpHl. Pelias KOHKPETHYIO CUTYalUIO, - MPEIBAPUTEIBHO MOHSITH,
KaKoOM TEOpeTHYeCKUi MaTepuall Hy)KHO HMCII0JIb30BaTh. HaMeTuTh muian peleHus, nonpoooBaTh Ha
€ro OCHOBE pelInTh | - 2 mpakTHUecKue cuTyaruu (1a0.padboThr).




2. MeToanuyeckue YKa3zaHud 1o paﬁoTe oﬁyqamumxcsl BO BpE€Msl IIPOBEACHUA JeKIMH.

Jlekuuyu f[AlOT  OOY4YAlOIIMMCS CHCTEMAaTU3MPOBAHHBIC 3HAHHUA TI0  JUCIMIUIMHE,
KOHLIEHTPUPYIOT UX BHUMaHuE€ Ha HauboJiee CIOXKHBIX M BaKHBIX Bompocax. Jlekuum oObIYHO
U3JIaratoTcsl B TPaJULIMOHHOM WU B MPOOIeMHOM cTuiie. /[t CTyJeHTOB B OOJIBIIMHCTBE CIy4aeB
B ipobaemMHOM ctiie. [IpoOIeMHbIH CTHITB TO3BOJISIET CTUMYIIMPOBATH AKTUBHYIO TO3HABATEIIHHYIO
JEATeIbHOCTh O0YJAIOIIUXCS U UX UHTEPEC K TUCIHUILTNHE, (OPMUPOBATHTBOPUYECKOE MBIIICHHE,
npuberaTb K MPOTHBOINOCTABICHUSM W CpPaBHEHUSM, JenaTh O0OOOIICHWs, aKTUBU3UPOBATH
BHMMaHHE 00y4aroUIXcs MyTeM IMOCTaHOBKHU MPOOJIEMHBIX BOIIPOCOB, MOOLIPATH JUCKYCCHUIO.

Bo Bpems NEKIHMOHHBIX 3aHATHI PEKOMEHIYETCS BECTH KOHCIEKTUPOBAaHHE Y4eOHOTO
Marepuaia, oOpaliaTe BHUMaHue Ha GOPMYIHUPOBKH M KaTErOPUH, PACKPBIBAIOIINE CYyTh TOTO WU
WHOTO SIBJICHMS, HJIY TIPOLIECCOB, BBIBOBI U IPAKTUYECKUE PEKOMEH/IALINH.

KoHcnekt nekuuu nyyiie nopa3aesaTh Ha MyHKThI, COO0Iasi KpacCHYIO CTPOKY. DTOMY B
OonbIION  cTermeHW OyayT crmocoOCTBOBAaTH BONPOCHl  IUIaHA  JIEKIMH, MPEAoKEeHHbIE
npenojaBatensaM. Cneayer oOpamjaTh BHUMaHHE Ha aKIEHTHI, BBIBOJbI, KOTOpBIE JIEJNaeT
nmpenoaaBaTeiib, OTMCUas HauboJiee Ba)KHbIE MOMEHTHI B JICKOHMOHHOM MaTepuali€ 3aMCHaHUAMU

«BAXKHOY, «XOPOILIO 3aIOMHUTHY» U T.1. MOXHO JIe/1aTh 3TO ¥ C IOMONIbIO Pa3HOIBETHBIX MapKEPOB
WM py4yeK, MOAYEPKUBasi TEPMUHBI U OTIPEIeTICHUsI.

[enecoobpazHo pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpalleHH#, a0OpeBuaTyp |
cruMBOJI0B. OJTHAKO TIpH JajbHEHIIelH paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIyUIIIe 3aMEHUTh OOBIYHBIMHU
CIIOBaAMH TSI OBICTPOTO 3PUTEIHHOTO BOCHPHUSATHS TEKCTA.

PaGotass Hajg KOHCIEKTOM JIEKIMI, HEOOXOJUMO HCIOJIb30BaTh HE TOJBKO OCHOBHYIO
JTUTEpaTypy, HO U Ty JHUTEpaTypy, KOTOPYIO JOIMOJHHUTEIbHO PEKOMEHIOBAJ IpernoaBaTellb.
NMenHo Takas cepbesHas, KponoTiuBas paboTa C JEKIMOHHBIM MaTepHaOM MO3BOJIUT IIyOOKO
OBJIAJIETh TEOPETUYECKUM MATEPUATIOM.

Temartuka eyl n1aercs B paboueid mporpaMmme AUCIUILUTHHBI.

3. MeTtoanueckue yKa3aHus odyvyawmumces 1o NOATOTOBKE K
NMPAKTHYECKUM/CeMUHAPCKUM 3aHATUAM.

Ha HDaKTI/I‘{eCKI/IX/CCMHHaDCKHX 3aHATUAX TPUBCTCTBYCTCA AKTUBHOC Y4YaCTUC B
O6cy)K,Z[eHI/II/I KOHKPCETHBIX CHTyaHHﬁ, CITOCOOHOCTH, Ha OCHOBE MOJIYYCHHBIX 3HaHUM HaXOIUTh
HanbOoJIee S(I)(I)GKTI/IBHLIC peuieHud MOCTaBJICHHBIX np06neM, YMETb HAXOIUTb MOJIC3HBIN
,[[OHOJ'IHI/ITCJ'ILHBII\/’IMaTepI/IaJ'I 0 TCMAaTUKEC CCMUHAPCKUX 3aHSATHH.

CTy,Z[eHTy PCKOMCHAYCTCA CIICAYIoI[asa CXeMa IOATOTOBKU K CCMUHAPCKOMY 3aHATUTO!:

1. O3HakoMIleHHE C TJIAHOM MPAKTHYECKOTO/CEMUHAPCKOTO 3aHSTHS, KOTOPBIA OTpa)KaeT
COJIep’KaHUETIPEITIOKEHHOW TEMBI,

2. [IpopaboTaTh KOHCIIEKT JEKITUH;

3. [IpounTaTh OCHOBHYIO U JOTIOTHUTEIHHYIO JIUTEPATYPY.

B mpormecce MmMOAroTOBKM K MPAKTUYECKHM 3aHSATUSM, HEOOXOIUMO OOpaTUTh o0coboe

BHUMAHHUE Ha CaMOCTOSITEIBHOE U3YUYEHUE PEKOMEHJIOBAaHHOM sureparypsl. [Ipu Bcell mosHOTE



KOHCIIEKTUPOBAHUS JIGKIIMM B HEH HEBO3MOXXKHO U3J0XKHUTh BECh MaTepuan H3-3a JIHUMUTA
ayIUTOpHBIX YacoB. IlosTomMy camocTosiTenbHas paboTa ¢ yueOHMKaMU, Y4eOHBIMU TOCOOHSIMH,
HAay4YHOMH, CIIPAaBOYHOM JIMTEpaTypod, MarepualaMu IEepUOJMYECKHX Hu3laHui u VHTepHera
aBisieTcss Hanbosiee A(PQPEKTHBHBIM METOJIOM MOJTYYEHHUS JIOTIOJHUTENIBHBIX 3HAHUH, MO3BOJISET
3HAYUTEIIFHO aKTHBU3UPOBATH MPOIIECC OBIAJACHUS HHPOpMAIUEl, CocoOCTBYeT Ooiee rryooKoMy
YCBOCHHIO U3y4aeMOTo MaTepuaia, GOpMHPYET y CTYyJCHTOB OTHOILIEHNE KKOHKPETHOU mpobieme.
Bce HOBBIE TIOHATHS 110 U3y4aeMO# TeMe He0OXO0AWMO BBIYUYHUTh HaW3yCTh M BHECTH B TJIOCCAPHA,
KOTOPBIH 11e7IecO00pa3HO BECTH C CAaMOT0 Havyalla H3y4eHHUs Kypca;

4. OTBETUTH HA BOITPOCHI ITJIaHa HD&KTH‘I@CKOFO/ CEMHUHAPCKOI'O 3aHATUA,

5. BBIIOJHUTE JOMAIIIHEE 3a1aHHE;

6. [IpopaboTaTh TECTOBBIC 3aIaHUS U 331a4H,

7. Ilpu 3atpyaHeHusIX cOpMyJIHPOBaTh BOIIPOCHI K MIPETIOJaBaTEeIIO.

Pe3ynbrart Takoi paboThl JOJKEH MPOSBUTHCS B CIIOCOOHOCTH CTY/IEHTa CBOOOIHO OTBETUTD

Ha TCOPETUYCCKUC BOITPOCHI MIPAKTUKYMA, BBICTYIIATh U YUACTBOBATH B KOJUICKTUBHOM O6C}’)KI[CHI/II/I
BOITPOCOB 1/I3yqaeM0171 TEMbI, MPABUJIbHO BBIIIOJHATH IMPAKTUYCCKUC 3aJaHUA W HHBIC 3aaHWs,
KOTOPBIC JAIOTCA B (1)0HI[€ OLCHOYHBIX CPEACTB ANCIUILIINHBI.

3. Meroanuyeckue YKa3aHusi OO0yYalIIUMCH 10 OPraHU3AUMUM CAMOCTOATEIbHOI
padoThI.

Ilens opraHu3amuu CcaMOCTOSITEIHPHOM pabOThI MO AWCHHUIUINHE «VICTOUHUKHM W CHUCTEMBI
TEIUIOCHAOXKCHUS» - OTO YIAyOJieHWe W pacliupeHue 3HAaHWKW B OO0JacTH DHEProoOecCTieUCHHs!
MPEeNNPUATHI, K peICHUIO BOITPOCOB MPOEKTUPOBAHMSI, IKCIUTYaTallud U COBEPILIEHCTBOBAHUS CUCTEM
obecrnieueHus MpeanpusaTHA TEIUIOTON mapa U ropsiyeil Bojbl; popmMupoBaHUEe HaBbIKa U MHTEpeca K
CaMOCTOSITEIbHOM MTO3HABATEIBHOM €SI TETbHOCTH.

CamocrosarenbHass paboTa oOyyaromMxcs SBJSETCS BaXXHEHIIMM BHAOM OCBOCHHSA
COJIepKaHus TMCIUIUIMHBL, TOJrOTOBKHU K IPAKTHUUYECKUM 3aHATHUSIM U K KOHTPOJIbHOI padore. Crona
e OTHOCATCS U CAMOCTOSATEIbHOE YIIyOJIeHHOE M3ydyeHUE TeM NUCHUIUIUHBL CaMOoCTOATEeNbHAs
paboTta mpeacTaBiseT COOOM MOCTOSHHO IEHCTBYIOUIYIO CHCTEMY, OCHOBY OOpa30BaTEbHOTO
mpolecca U HOCUT HCCIIENOBATENbCKUNA XapaKTep, YTO MOCIY)KUT B OyAyllleM OCHOBAaHUEM JUIf
HAMMCaHUs BBIMTYCKHON KBanM(UKAIMOHHON PabOThI, MPAKTUYECKOTO MPUMEHEHUS MOJTYYEeHHBIX
3HAHUM.

OpraHI/ISaHI/IH CaMOCTOSITEILHOM pa6OTBI 06yqafonmxc;1 OpPUCHTHPYCTCA Ha AaKTHBHBIC
MCTOAbI OBJIAACHUS 3HAHUAMH, PA3BUTUC TBOPUYCCKUX CHOCO6HOCTCI>1, nepexoa OT MOTOYHOI0 K
HHAUBUAYAIU3UPOBAHHOMY 06y‘I€HI/IIO, C y4€TOM HOTpC6HOCTeI>'I M BO3MOKHOCTEHN JIMYHOCTH.

HpaBI/IHLHa}I opraHusanusa CaMOCTOATCIIbHBIX y‘Ie6HLIX SaHHTHﬁ, X CHUCTCMATHU4YHOCTS,
HCJ'ICCOO6pa3HOC IJIaHUPOBAHUC pa60qero BpPEMCHHU MO3BOJIACT CTYACHTAM pPAa3BUBATb YMCHUSA H
HaBbIKH B YCBOCHUU U CUCTEMATU3AlIUN HpI/IO6peTaeMLIX 3HaHHI>'I, o0ecreuynBaTh BBICOKHI YPOBCHb
YCII€BaCMOCTHU B IICPUO O6y‘leHI/IH, INOJIYYUTDb HAaBbIKU IMOBBIIICHUA HpO(i)eCCI/IOHaJ'IBHOFO YPOBH:I.

IlonroTtoBka K MHPaKTUYECKOMY 3aHATHIO BKIIIOYAET, KpPOME HpPOPAaOOTKU KOHCIEKTa M
MIPE3CHTAIMH JIEKLIUHU, TIOUCK JIUTepaTyphl (10 PEKOMEHJAOBAHHBIM CIHCKaM U CaMOCTOSTENBHO),
MOJITOTOBKY 3aroTOBOK [UIS BBICTYIUIEHHH IO BONPOCaM, BBIHOCUMBIM JUIS OOCYXAEHHUS IO
KOHKpETHOH TeMe. Takue 3aroTOBKM MOTYT BKJIIOYATh LIUTAThI, (JaKThl, COTIOCTABICHUEPA3TMYHbBIX
NO3UIMHA, cOoOCTBEeHHbIE MbIcHM. Ecinm mpobiema 3amHTEpecoBana OOYYaroOLIerocs,0H MOXET
MOJITOTOBUTH pedepar 1 BBICTYITUTh C HUM Ha MTPAKTUYECKOM 3aHATUH. [IpakTHueckoesansTe - 310,
MPEeX/Ie BCEro, MUCKYCCHs, 00CYXJIEHHE KOHKPETHOH CHUTyallMM, TO €CTh HpEAINojaraeT yMeHHe



BHUMATENILHO CIIyLIaTh YWICHOB MAJIOW TPYIIIBI U MOJIEPATOPa, a TAKKE CTapaThCsl BBICKA3aTh CBOEC
MHCHUC, BbICKA3bIBATh coOCTBEHHBIE HUJCH U ITPCIVIOKCHUA, YTOUHATH U 3a/1aBaTh BOIIPOCHI KOJIJICraM
10 00CYX/ICHUIO.

[Ipu moAroTOBKE K KOHTPOJILHOM paboTe 00y4Yaromuicsl TOMHKEH MOBTOPATH MPONICHHBIN
MaTepuag B CTPOTOM COOTBETCTBMM C y4EOHON IPOrpaMMOM, HCHOJIb3Ysl KOHCHIEKT JEKUUH M
JUTEpaTypy, PEKOMEHJOBaHHYIO npenogasareneM. [Ipu HE0OXOAUMOCTH MOKHO OOpaTHThCA 3a
KOHCYJIBTALIUEN M METOAMYECKON ITOMOIIBIO K ITPENOIaBaATEIO.

CamocTrosTrenbHas paboTa peanusyercs:

— HEMOCPEJICTBEHHO B IMPOIECCEe AyAMTOPHBIX 3aHATUH - Ha JIEKIUAX, MPAKTHYECKUX
3aHATHSX;

— B KOHTAKT€ C Tperno/iaBaTesieM BHE PAMOK PAaCIHCAHUs - Ha KOHCYJIbTAIMAX 110 y4eOHBIM
BOIIPOCaM, B XOJIe TBOPUYECKUX KOHTAKTOB, TPH JIMKBUIAINHN 33J0JDKEHHOCTEH, TIPU BBITIOJTHEHUH
WH/IMBUYAIbHBIX 331aHUH U T.]I.

— B Oubnuorteke, moma, Ha Kadempe Npu BBHIMOTHEHUU OOYYAOMIMMCS Y4E€OHBIX W
MPAKTUYECKUX 3a/1a4.

Bunst CPC u kputepnn O1ieHOK

(mo 6ammpHO-periTuHTroBOM cucteMe [ THTY, CPC onenuBaercs B 15 6aimioB)

Pedepar

Hoxmnan

Occe

Yyactue B MEpONIPUATHIX

el e

Tembl i caMOCTOSITENTFHONH pabOTHI MPONHCAHBI B pabodvell Mmporpamme JUCIUTLIAHBI.
O} hEeKTUBHBIM CPEICTBOM OCYIIECTBICHUS OOYYAIOIIMMCS CaMOCTOSITEIHHOU pPalOTHI SBIISICTCS
ANIEKTPOHHAs WH(POPMAIIMOHHO-00pa3oBaTebHas Cpejla YHHUBEPCUTETa, KOoTopas oOecreyuBacT
JOCTYI K y4eOHBIM TUTaHAM, Pa0OYMM IpOrpaMMaM TUCIHILIMH (MOJIYJICH), MPAKTHK, K U3IaHHUSIM
ANIEKTPOHHBIX OMOJTHMOTEUYHBIX CHCTEM.
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