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1. Hear u3agaum JTUCHUILITHHBI

OcHoBHasi 1Hejb Kypca: «VICTOYHUKH M CHUCTEMBl TEIJIOCHAOXKCHUS» SBIISCTCS IMOATOTOBKA
00yJaromuXxcst , CIeUATU3UPYIOMUXCST B 00JacTH SHEProoOecneyeHus MPeAnpUsTUid, K PEIICHUIO
BOIIPOCOB  IPOEKTUPOBAHUS, OKCIUTyaTalldd M  COBEPIICHCTBOBAHUS CHUCTEM OOecredeHHs
NPEINPUITHH TEIJIOTOM mapa v ropsiuei BOJIbI.

33}13‘11/1 AUCHUIIJIUHBI: O3HAKOMIJICHHUC CTYACHTOB C OCHOBHBIMH CXCMHBIMU U KOHCTPYKTUBHBIMU
PEICHUAMM, UCITIOJIB3YEMBIMU B COBPEMCHHBIX CUCTEMAX Tel'IJ'IOCHa6)KeHI/IH, " C IIpUHOUIIAMU U
MCTOAaMHU COBCPUICHCTBOBAHUSA CUCTEM U UX 3JICMCHTOB.

2. MecTo AUCHMILVINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl
VYuebnas aucuuruinHa «VICTOYHMKM M CHCTEMBI TEIUIOCHAOXKEHUS» SBISIETCS IUCIHUILIMHON IO

BbIOOpY YacTd, GOPMHUPYEMOI y4acTHUKAMH 00pa30BaTeIbHBIX OTHOIIEHHH B yueOHOM mrane OOIT
HanpasiieHus: 13.04.01 «TennosHepreTuka U TEIUIOTEXHUKAa» M NPEeLyCMOTpEHa JUIs U3ydeHus B 4
ceMmecTpe, 0a3upyercss Ha 3HaHUM OOIIETEXHUYECKHUX M CIELUANbHBIX AUCUUIUIMH: VIH)KeHepHbIH
skcnepuMeHT, COBpeMEHHbIE MPOOJIEMbl TEMJIOIHEPIeTUKU, TEIIOTEXHUKM M TEIUIOTEXHOJIOTH,
VIHHOBaIlMOHHBIE TEXHOJOIMH MPOM3BOJCTBA 3NIEKTPUUECKOM W TerioBoi sHepruu, IIpoOrembr
HEPro- M PecypcocOEeperkeHUs] B TEIUIODHEPreTHKE, TEIUIOTEXHUKE U TEeIUIOTEXHOJIOIUSX,
TermomaccooOMeHHBIE — TIpollecCBl W OOOpYIOBAaHHME  SHEPIeTHKH,  METOJBl  pacydeTa
TEIIOMAacCOOOMEHHBIX MPOLECCOB, BOIHO-XMMUYECKHE PEKUMBI TEIUIOOHEPTETHUECKUX YCTAHOBOK.

3. IlepedyeHb NJaHUpPYeMBbIX pe3yJbTATOB OO0Y4YeHHS] MO JUCHMILIMHE (MOAYJII0),

COOTHECCHHBIX ¢ THAUKATOPAMU T0CTHKCHUSA KOMIIeTEHIIMI.



Taoauna 1

I[Inanupyemble pe3y/bTaThl

Ko mo ®I'oC NHaukaTopsl J0CTHKEHUS 0o0y4eHHUsI O AUCHHILINHE
(3YB)
npogeccuoHaJbHbIE
IK-2 CIIOCOOHOCTBIO K — TIK-2.1. AHanu3upyer
paspaboTke MEpONPHSTUH 110 uH(popMarHIo 1o Hopeiimuym | SHATH:
COBCPINCHCTBOBAHHIO B MHPOBOM Maciirade — obmue 3aKOHOMEPHOCTH
T66XHOJIOI‘I/II/I 6HpOI/13BgI[STBav, pa3paGoTKaM TeXHOJIOTHiA U3MEHEHHUS notpeOieHus
obecrieuenuto OecriepeOonHON
P . NPUMEHSEMBIX Ha JAHHOM TEIUIOTHI MPEANPUATHIMU MIPH
paboTsl, MIPaBUILHOMN WU3MEHEHUSX 1apaMeTpoB
MNPEINPUATHH U TIpeiaract
JKCITyaTallid, pEeMOHTa U Hapy)KHOTO BO3AyXa U 1O
TOTOBBIE PELICHUS 10 UX "
MOJIepHHU3aUU p yacaMm pabouell CMEHBI,
SHEPreTHYECcKOro, BHC/PCHHIO; —  MeTOoJbl ornpezeneHus
TEIUIOTEXHUUECKOTO u — [IK-2.2. BoipabaTbiBaeT BEJIMYMH PACXOJI0B TOIIMBHO-
TEIUIOTEXHOIOTMYECKOTO TJTaH MEPOTIPUATHH U AHEPreTUUECKUX pecypcoB
000py0BaHUS. IIOCJIEI0BATEIbHOCTD Pa3sHbIMH THITaMH
MPOBEJICHUS OIepalnii Mo TCITOTCHEPUPYIOIIIX
YCTaHOBOK;
COBEPIICHCTBOBAHUIO
TEXHOJIOTUYECKUX pemeHnit | YMeTh:

U N10CJIE0BATENILHOE
BHCIPCHHUC UX B
IIPOU3BOJCTBEHHBIN IPOLECC;

— ITIK-2.3. Ucnons3yer
COBPEMEHHbIE HOPMATUBHBIE
METO/Ibl OIIPEEIICHHUS
paboTOCIIOCOOHOCTH
000py10BaHUs1, HA OCHOBE
rpaMOTHON pabOTHI C
TE€XHOJIOTUYECKON
JIOKYMEHTaIEMH,
TEXHUYECKUMHU
periJamMeHTaMy U nacinopTamu
CBOEBPEMEHHO COO0IIaeT
PYKOBOJICTBY O
HE00XO0AUMOCTH MPOBEICHUS
€ro peMOHTa U
MOJIEpHU3ALIMH.

—  BBIABJIATH PACUETHBIE PEIKUMBI
paboThl KaXJIOTO W3 3BCHBLEB
CHCTEMHI ;

BJAJ1€Th:

— HaBbIKaMH pacye€Tta CUCTEM
TEIUIOCHAOKEHUS )51 €
9JICMCHTOB C HMCIIOJIb30BAHUEM
KOMITIBIOTCPHBIX TeXHOHOFI/Iﬁ;

—  METOJaMu
OnpeeaeHus
pacyeTHBIX  PacxoJ0B
BOJBI M Tapa 10
y4JacTKaM  TEIJIOBOM
CeTH




4. O0beM IMCUMILVIMHBI M BUABI Y4e0HOI padoThI

Taoauna 2
Bcero Cemectpsl
Bun yueOHo# padoThI HacoB/ 3a4.ex. O(]I-)O 4
0D0
KonrakTHas padora (Bcero) 36/1 36/1
B Tom uncie:
Jlexuuu 18/0,5 18/0,5
[TpakTHYecKHe 3aHATHS 18/0,5 18/0,5
CeMuHapbl
JlaGopaTopHbie pabOThI
CamocrosiTeIbHasi padora (Bcero) 90/2,5 90/2,5
B ToMm uncine:
KypcoBas nmpoekt (pabora)
Pacuerno-rpaduueckue paboTsl
WTP
Pedepatsl
Jloka bl 36/1 36/1
ITpesenTaunun
U (unu) opyeue 6udvl camocmosmenbHol pabomai:
[TonroroBka k 1a00PATOPHBIM paboTaM
IToaroToBKa K MPaKTUYECKUM 3aHATHSIM 18/0,5 18/0,5
IToaroroBka K 3auery
[ToaroroBka K 3K3aMeHy 36/1 36/1
Bua npoMme:xyToyHOM aTTecTaiuu
KonTpoab 18/0,5 18/0,5
Bujx oTueTHOCTH DKk3amMeH
DK3aMeH
O6mas Tpynoemkocts | BCEI'O B yacax 144 144
JTUCIHHUILIHHBI BCETI'O B 3a4. equHHIIaX 4 4




5. Coaep:xanue TUCHUIINHBI

5.1 JIeKIMOHHBIE 3aHATHSA

Taoauua 4

HaumenoBanue
pa3aeia JTUCHHUNJIMHBI

Coaeprxanue pasiena

2

3

TerutoBble ceTu
TEIUIONOTPEOJISIOIINE
CHCTEMBI.

Brenenue. lIpeamer u conepkanue Kypcea.

Haznauenne u o0macte NpUMEHEHUS HCTOYHUKOB M CHUCTEM
TeriocHaOkeHust  npeanpusathii. COBPEMEHHOE  COCTOSIHUE U
MEPCIIeKTUBBl PAa3BUTUS TEIJIOdHEpPreTuku B Poccun u 3a pyOexom.
[lepcnexTuBBl pa3BuTHs TemiocHaOxeHus B Poccun. Dkonoruueckue
3amaund. OYUCTKA NPOU3BOJACTBEHHBIX CTOYHBIX BOJ OT BPEIHBIX
BBIOPOCOB.

TennoBele ceTH W TEMIOMOTPEOSIONINE CHUCTEMBbI KaK OCHOBHBIE
3BEHbS CUCTEMBI TeruiocHa0keHus. OCHOBHBIC HANPABIICHUS PA3BUTHUS
CUCTeM  TeIUIoOCHaOXeHuss B  JAPYrUX  CTpaHax. 3anaun
COBEpIICHCTBOBAHUS CUCTEM TeIllocHa0xeHus. [IpobiemMbl nanbHEro
TeriocHabkeHusi. KomOuHupoBaHHas BbIpaOOTKa TEIJIOBOW U
ANEKTpUYECKOr  dHepruil.  [IpoMbIlIeHHOE — TerIonoTpeOieHue,
YPOBHU TEILTONOTPEOICHHSI PA3IUYHBIX OTPACIICH TPOMBIIIIICHHOCTH.

Mertob1 onpeneseHus
noTpedHoCcTeR
MIPOMBIIIIJIEHHBIX
NPEATPUATHI B
TEIUTIOBOM SHEPTrUn

CucreMpl OTOIJICHUS, BEHTWISLUHU, TOPSAYEro BOJOCHAOXKEHUS U
napocHabxxenus npeanpustuii. Mx nHaszHaueHnue. TexHoIOrHYecKoe
notpebeHre napa u ropsieit Boabl. MeTo bl OnpeieieH s pacueTHON
NoTpeOHOCTH B Mape U ropsiueil Boje Ui TEXHOJOTHYECKHX HYXI.
XapakTepHble peXUMbl M Trpa@uku TemaonoTpedienus. ['opsiuee
BOJIOCHA0)KEHHUE; €ro HazHaueHue, Tpedyemble mapameTpbl. MeTossl
OlpesieNIeHUs] PacyeTHON MOTpeOHOCTH B TeIwloTe. XapaKTepHbIE
rpaduku norpedieHus. OTOIUIEHHE NPOMBIIIIICHHBIX 3/1aHuil. Pacuer
BHYTPEHHUX TEIUIOBBIJEIICHUN B IPOU3BOACTBEHHBIX LiexaX. TernoBoi
OanaHc MPOU3BOACTBEHHBIX MoMelleHH. OmnpeneneHre pacyeTHOro
pacxoja TEIUIOThl Ha OTOIUIeHHE MpeanpusaThii. CyrouHble U TOJJOBbIE
rpaduku Teronorpednenus. OmnpeneneHue NoTpeGHOCTEH B TemoTe
n xomonxe. Pexumbpl paboTBl M METOABl  pEryIMpOBaHUS
IIPOMBIIIJIEHHBIX CHCTEM KOHJIULMOHMPOBAHMUS BO31yXa. PexXumbl
pabotel. TpeOyembie mapamerpbl Tera. CyTOYHBIE W CMEHHBIE
rpaduKy TEerI0noTpeOIeHusl.

Meroavka onpeneneHus MaKCUMalIbHBIX, CPEAHMX M TOJOBBIX
norpeOHOCTEll B TemJoTe  KaXIbIM TUIOOM  MHOTpeOuTeneil.
Knaccudukanus TternoBbix Harpy3ok. Ce30HHBIE M KPYIJIOTOJOBHIE
Harpysku. Meroauka pacuera MoTepb TEIUIOTHI 34aHUSIMU. TeIioBbIe
HAarpy3Kku MpeanpUsITHH. HopmupoBanune TteruionotpebieHus B
npoMbIlIeHHOCTH.  OmnpenesneHne  TEIUVIOBOM  HAarpy3kud — IIPOM.
IJIOIAAKH, paioHa. COCTOSHUA W IYTH TOBBILIEHUS HAJIEKHOCTH
TEIJIOCHAOXKEHUs.  DHepreTHYeckass  CYHIIHOCTh  TerIO(UKaIUH.
PanvonaneHOE  pa3MelleHHEe HMCTOYHHUKOB — TEIUIOTHI, TEIIOBBIX
MIO/ICTAaHIIMI LIEHTPAJIbHBIX TEIJIOBBIX TYHKTOB.




CucreMsl ropsyero
BOJOCHA0KEHU,
OTOILICHUS

Knaccudukanus cuctem ropsdero BOJAOCHAOKEHUS MPOMBIIUICHHBIX,
KWIBIX W  OOIIECTBEHHBIX 37aHuid. JleleHTpanu3oBaHHbBIE U
LIEHTPAJIU30BAaHHbIE CHUCTEMBL. AKKYMYJIMPOBAaHUE TOpSYEHd BOJBL.
[Ipubopsl, Tpyosl U apmarypa. OGopynIOBaHUE YCTAHOBOK TOPSYETO
BojlocHaO)keHUsl.  Pacyer  momarommx M OUPKYJISIIMOHHBIX
TpyOOIIPOBOIOB.

Cucrempl  BOJSHOrO, IAapOBOIO W BO3JAYLUIHOIO  OTOIJICHUS
MIPOMBIIIJICHHBIX U KWIbIX 3AaHuid. OTonurenabHble Tpubdopsl. Beidop
U uX pasmeuieHue. TpyObl M HX coelWHEHHE. YKIOH TpYO.
[Tepemenienue u ynajaeHue Bo3ayxa. Pacmpurensabiii 0ak. M3omsmms
TpyO. [IpUHIMIIBI IPOEKTUPOBAHUS CUCTEM OTOILICHUS.

[Ipucoenuuenue
MOTpeOuTeNei TemI0ThI
K TEILIOBBIM CETSIM.
Meroauka
TUAPABINYECKOTO
pacuer

a TEIJIOBBIX CeTe

[Ipucoenunenue norpeduTeNel TEIIOTH K TEIUIOBBIM ceTsiM. Bribop
BuJa mnpucoeauHeHus. CXeMbl MNPUCOCAMHEHMs MOTpeduTenei ¢
Pa3HOPOJHBIMHU TEIJIOBBIMHA HATPY3KaMH.

Metonel  perynupoBaHMs ~— OTIyCKa  TEIUIOTBI U3 CHUCTEM
LEHTPAJIM30BAHHOT'O TEIIIOCHA0KEHUS.

KauecTBeHHBII M KOJMYECTBEHHBIM METOABI OTIYCKAa TEIUIOTHI B
TEIJIOBBIX CETSX.

BopsHble TemnoBble ceTH U TeMIIepaTypHble IpaduKu peryIupoBaHus
OTITyCKa TEIUIOTHI JJIsl KaXKJ0ro TUIIA €€ MOTpeOuTeNneil.

ITapoBble TENIOBBIE CETH U METOJBI PETYJINPOBAHUS OTIIyCKa Iapa OT
HUX.

TennoBble cetm, uUX Ha3HayeHWe, Kiaccupukauus. 3anadu
rupaBinueckoro pacuera. OCHOBHblE TpeOOBaHUSI K PEXKUMY
JABICHUH B BOJAHBIX TEIUIOBBIX ceTsAX. Meroauka pacuera
MMapOIPOBOJOB, TEMJIOBBIX CETEM M KOHAEHCATONPOBOAOB. MeToabl U
QITOPUTMBl THUIPABINYECKOTO pacyeTa C HUCIOJIb30BaHHEM OBM.
[Ibe3oMeTpuueckue rpadukd U BbIOOD BHUAA TNPUCOECTUHEHUS
norpeOuteneil k TemioBeIM cersM. OrmpeneneHue MapamMeTpoB
CETEBBIX, MOANMUTOYHBIX U KOHJIEHCATHBIX HACOCOB.

Meroasl OIpeAclieHHss pPacuyeTHBIX pPacXoJOB BOABI M Iapa IO
y4acTKaM TEIUIOBOW CETH

Meronvka TUAPABIAYECKOTO pacyera TEIJIOBBIX ceTen.
I'mapaBinueckre XapakTepUCTUKU y4aCTKOB TEIUIOBOM CETH, HaCOCOB
U PETYIATOPOB.

[ToHsiTHE O THUIOPABINYECKON YCTOWYMBOCTH M  Pa3peryMpoOBKe
TEIJIOBOM ceTH. MeToauka pacyera IMAPaBINYECKOro peKUMa CUCTEM
TEIIOCHA0KEH .

Cxempl  3aKpeIUieHusT JaBIEHHA B  «HEWTPAJIbHBIX»  TOYKax.
l'unpaBnuueckuit ynap u cpeactsa 60pbObl ¢ HUM.

I'uapaBnuueckuil pexxuMm paboTsl cereil. [Ibezomerpuueckue rpadpuku
B TEIJIOBBIX CETSAX.

CriocoObl  mojjepKaHusl JIaBICHUS B  «HEUTPAJIbHBIX» TOUYKAX
TEIJIOBBIX CETEH.

Bbi0op ceTeBbIX, MOAMUTOYHBIX, MOJAKAYMBAIOIINX M KOHAEHCATHBIX
HacoCOB
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Tennosoi u
IIPOYHOCTHOM  pacyeTsl
TEIUIOBBIX CETEH.

OcHoBBI BbIOOpa Tpacchl U CHOCOOOB IMPOKJIAJKU TEIJIOBBIX CETEH.
Cxembl, MPOKIAAKA M KOHCTPYKLIHMHM TEIUIOBbIX ceTed. CXembl u
KOH(UTrypaIus TeIoBbIX ceTeil. Tpacca u npoduib TerIonpoBooB.
3amauM TemjoBOro pacdera. MeToapl pacuera TEIUIOBBIX IMOTEPh B
TEIUIONPOBOAAX U MAJEHUS TEMIIEpPAaTypbl TEIUIOHOCHUTENS IO JJIMHE
y4JacTKa.

OnpeneneHne  ONTUMAIbHOW  TOJIIMHBI  TEIUIOBOM  M3OJISALUU.
W3ons11oHHbIe KOHCTPYKIIUMH TEILIONPOBO10B HoBbIe MporpeccuBHbBIE
CHOCOOBI MPOKJIAJAKU U U30JISIHH TEIJIOBBIX CETEH.

OmnpeneneHue TEIUIOBBIX NOTEPh y4dacTKa TEMJIOBOW CETH M INMAaJCHUS
TEMIEPaTyp TEIUIOHOCUTENS 110 UX JUIUHE.

Termmon3onAMOHHBIE MaTepUABl U KOHCTPYKIUU. TpyObl W UX
coequHeHus. Buabl npokianox.

[IpouHOCTHOH pacueT y4yacTKOB TEIJIOBBIX CETE€H C BHIOOPOM THIIOB U
KOJMYECTB  MOJBIKHBIX M  HEMOABM)XHBIX  OMOp, CIOCOOOB
KOMIICHCAIIUU TEMIIEpATypHBIX PACIIMPEHUM, BUIOB U KOHCTPYKIUI
perynupyoien apMaTypsbl.

Pacuer u mogbop xommneHcaTopoB. Pacuer ycwimii Ha MOJBHXKHBIE U
HEMOJIBUYKHBIE OTIOPBI.

KowmneHncanuss TeMmepaTrypHbIX HampsDKEHUH B TpyOompoBojax
TEIJIOBOM CETH.

Hcnonb30BaHue U pacyeT eCTECTBEHHON KOMIIEHCALIUU

Koncrpykuuu temnonpoBonoB. Onopel. Komnencatopsl. Apmatypa.
Kamepsr w  kojommpl.  OOmme  BOMPOCHI  MPOEKTHUPOBAHHUS
TEIUIOMPOBOJIOB.

HpOI/BBOI[CTBCHHBIe 151
OTOITUTCIIbHBIC
KOTCJIbHBIC.

[Ipon3BOCTBEHHBIE U OTONMUTEIbHBIE KOTEIBHBIE.

Knaccudukanus u napameTpbl MapoBbIX U BOJOTPEUHBIX KOTEIbHbIX.

Ha3znauenue, TeraoBble CXEMBI, OCHOBHOE€ U BCIIOMOTaTEIbHOE
000py/nOBaHUE MPOU3BOJCTBEHHBIX KOTENBHBIX. Pexumbl paboOThl U
pacrpesiefieHne Harpy3Kud MEXIy KOTJaMHu. TeXHHUKO-3KOHOMUYECKHE
MOKa3aTeNH KOTelbHbIX. KOMIOHOBKA IPOM3BOICTBEHHBIX KOTEIbHBIX.
[Ipunnun BeIOOpa OCHOBHOTO W BCIIOMOTAaTEIIBHOTO OOOPYIOBAHUSA.
Bb160p OCHOBHOTO W BCIIOMOTATENBHOTO OOOPYIOBAaHMS KOTEIbHBIX.
Bribop MeTroma u cXembl BOJIONMOJATOTOBKHM B IPOU3BOJICTBEHHBIX
KOTEJIbHBIX

TenaoBbie CXEMEBI
KOTCJIBbHBIX M METOJHKa
HX pacucTa.

TenoBble cXeMbl M METOAMKA HX pacuera. MeToaumka M pacyer
TEIIJIOBBIX CXEM KOTEJBHBIX C MpUMeHeHHeM U 06e3 mpumeHenus [1K.
[IyTu coBepIIeHCTBOBaHUS TEMJIOBBIX CXeM, O0OOpyAOBaHUA U
PEXKUMOB pabOTHl TPOU3BOJACTBEHHBIX KOTEJIBHBIX. DJHEPreTUYECKHE,
JKOJIOTUYECKUE U DKOHOMHUUYECKHUE MMOKA3ATENN KOTEIbHbIX.
ABTOMaTH3alMs  TEIUIOBBIX  MOACTAHUMK. TerioBble  MYHKTHI
MHUKPOPaNOHOB U NPEAIPUATHH.

Pacyer u BBIOOp 000OpYHOBaHUS TEIJIOBBIX MYHKTOB (3JIEBATOPOB,
HaCOCOB, MOJIOTpeBaTeNeH).

TexHonornyeckue CxeMbl M KOMIIOHOBKA HACOCHBIX CTaHIIUM.
AKKYMYJIUPOBAHUE TEIUIOTHI. 3alllUTa OT KOPPO3HH, IUIAKA U HAKUIIU
MECTHBIX YCTaHOBOK IOpSIYEro
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DKcIuTyaTanus CUCTeM
TETUIOCHAOKEHUS
NPEINPUITHI

CucTeMbl TEIUIOCHA0XKEHUS PEATIPUATHH.

Bunsl cuctem TemsocHaOXKeHMsI HPEANPUATHH; HX CTPYKTypa U
OCOOEHHOCTH.

[lapoBele  cucTeMBl  TEIUIOCHAOXKEHMs; HUX  CXEMbl, COCTaB
000pyI0BaHUs, PEKUMBI PabOThI, METOJIBI O0ECIIEUCHUsI HAC)KHOCTH
napocHa0KeHHUs.

BonsiHbie cCTEMBI TETIIOCHAOKEHHS TPEIIPUSATHIHA.

JIByXTpyOHBIE U MHOTIOTpYOHBIE BOJSHBIE CHUCTEMBI, HX CXEMBI,
00J1IacTH TNPUMEHEHUs,, OCHOBHBIE IPEUMYIIECTBA M HEAOCTATKH.
BoasHbie cucteMbl ¢ OXHOTPYOHOH TpaH3UTHOM M ABYXTPYOHOM
pacnpeeNnTeNbHbIMU CETSIMM.

TennoHoCuTeNN U UX XapaKTEPUCTHKA.

TexHUKO-?KOHOMHUYECKOE COIIOCTABIEHUE CUCTEM TEIIOCHA0XKEHUSI.

Opranuzanus
00CITyKHBaHUS u
pEeMOHTA
TEIJIOTEXHHYECKOTO
000py/IOBaHUSI.

[lapoBble cucTeMbl U cHCTeMbl cOOpa M BO3BpaTa KOHJEHcaTa.
Cuctembl cOopa M BO3BpaTa KOHJEHCAaTa OT HPOMBIIIICHHBIX
norpeduTeneil; MX Ha3HAYEHHE, COCTaB OOOPYIOBAHUS, PEKUMBI
paboTHI.

Mepsl CHUKEHHSI IOTEPh KOHJEHCaTa.
Opranusanuss  OOCIy)XHBaHUS U
000opyI0BaHUA.

OKcIuTyaTaluss TOMJIMBHOIO XO34HCTBAa, KOTJIOB, MAapoOBbIX TYpOMH,
TATOQYTHEBBIX MAIIMH, HACOCOB, TEIIOMCIIONb3YIOIUX YCTaHOBOK,
BHYTPHIIEXOBBIX TPYOOIIPOBOIOB, TEIUIOBBIX CETEH.

ITyckoBas U peXMMHas HalIaJKU TEIIOTEXHUUYECKOro 000py10BaHUs U
TEIUIOBBIX ceTeil. BoIOOp onTUMaNbHBIX PEKUMOB PaOOTHI.

Mertonabl 0OHapyXeHUsI U JIMKBUIALMU Pa3pblBOB M HEIUIOTHOCTEH B
TEIUIOBBIX CETSX.

[ToBbllIeHNE HAJEKHOCTH TEMJIOCHAOKEHNUS.
IIPOMBIBKA TEIUIONOTPEOISIOUINX CUCTEM.

PEMOHTa  TCINIOTCXHHUYCCKOI'O

FI/I,[[pOHHeBMaTI/I‘leCKaSI

10

[Taporyp6unnasie  TOL]
KaK UCTOYHUKHA
TeHepaluu TEeIUIOTHl B
crcTemMax
TETIOCHAOKEHHS.

Ha3znauenne u xmaccudukarmus TOLl, mcmonb3yemblx B CHCTEMax
TETIOCHAOKEHHUS.

Haznauenue, TemnoBble cXeMbl, COCTaB 000PYAOBaHUS, MMapaMETPhl U
obnacTtu IIPUMEHEHUS IIPOU3BOJCTBEHHBIX apoTypOMHHBIX
BJIEKTPOCTAHIUH.

Bbi0op onTHMalbHBIX HayaJIbHBIX W KOHEUHBIX MapaMeTpoB Iapa Ha
TOL. 3¢ dhexTUBHOCTH TPOMEXKYTOUHOTO Neperpena napa Ha TOLI.
PerenepaTuBHBIN OAOIPEB MUTATENIBHON BOJBI U €r0 paclpeacicHue
10 CTYIIECHSIM.

OnTumu3zanusi MapamMeTpoB U CXEM CHCTEMBI
II0/IOTPEBA MUTATEIBLHON BOJBI.
Oco0eHHOCTH  TPUMEHEHHUS
II0JI0TpEBATEIIEH.

pereHepaTuBHOTO

CMCHIMBAIOIIUX HW  ITOBEPXHOCTHBIX
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Cxembl OTITyCKa
TEXHOJIOTMYECKOro mapa
U ropsiueit Boanl ot TOL]

CxeMbl OTIIyCKa TEXHOJIOTMYECKOTO Mapa U ropsiued Boasl ot TOLI.
[TpuniunuaneHbie TEMIOBBIE cxeMbl TOL] ¢ mapom u ropsiueit Bogoil u
ux 3¢G(dEeKTUBHOCTh (TEIUIOBas SKOHOMHUYHOCTH, HAJACKHOCTH U
KalnuTajabHbIE 3aTPAThI).

Pacnipenenenue TEIIOBBIX HArpy3ok Mexay oTOopamu TypOuH U
MMUKOBBIMH BOJIOTPEHHBIMU KOTJIAaMU U BBIOOP ONTHUMAJIbHBIX 3HAUYEHUI
KO3 PHUIHUEHTOB TeTIo(pUKanu.

CoBmecTHas pabota koTenbHbIX U TOLl B cucTeMax TeriocHaOXeHUs.
OcoOeHHOCTH  HUCHOJBb30BAaHUSI  Ta30TypOMHHBIX  arperaroB M
JBUTATEJI€l  BHYTPEHHEro  CropaHus Juid  KOMOWHHPOBAHHOMN
reHepaluyd  TEIUIOTBI M JJIEKTPOIHEPrHuH.  XapaKTepUCTUKU
COBPEMEHHBIX KOTEJIBbHBIX YCTAHOBOK U TETIO(PHUKALIMOHHBIX TYpOHH.
JluarpaMMbl pexxuMOB TeruiopuKamoHHbix Typoun tumna T, I1T u P.
Beibop  ocHoBHOro  obopymoBaHus — mpombinuieHHOW — TOLI.
CoOctBennbie Hyxnabl TOIl. Ilytm cHKeHHMsS 3aTpaT SHEPTHUM Ha
cOoOCTBeHHBIE HYXIbl. BpiOOp Tuma npHUBOIA BCIOMOTATEIBHBIX
MEXaHH3MOB

12

BeiGop OCHOBHOTO U
BCIIOMOTATEIILHOTO
obopynoBanust TOLI.

[IpunmunuanbHas u mnoiHas cxemMbl TOLl. Meroguka pacuera
NPUHIUIAATEHON  TemmoBol cxembl TOIl.  Anroputm pacuera
TemIoBor cxeMbl Ha DOBM. MeTroabl aHann3a TemioBeix cxem TOLl u
W3MCHCHHH B HHUX: DJKCEPreTHYECKUU, KOI((UIMEHTOB IEHHOCTH
TEIIOTHl U KOO (PHUIIMEHTOB M3MEHEHHSI MOIITHOCTH.

Ha3nauenue, nmpuHLMIBL ACHCTBUS M METOABI pacyeTa 3JIEMEHTOB
TemioBol cxeMbl TOLl. MeToabl 1 cxembl BOAOIIOAroToBKH Ha TOLI.
Omnpenenenue pacxoaa TomiMBa, norpediasiemoro Ha TOLI, u cnocoboB
pacrpeneneHdsl €ro 3arparbl Ha IMPOU3BOICTBO BJEKTPOIHEPIrUU U
TEIJIOThl, ornyckaeMod ot  TOLl.  TexHUKO-2KOHOMHYECKHE
MoKazareian coBpeMeHHbIX TOLI.

Yactueie KIIJI u ynenpHble pacxolbl TOIUIMBA Ha IPOU3BOJICTBO
3JIEKTPOIHEPTUHU U TETUIOTHI.

Koaddunment rtermnodukanuu u omnpeAeNeHUe €ro ONTUMAaIbHOTO
3HaueHus. [eHmulaH W KOMIOHOBKa  mpombinuieHHon — TOLI.
Texaudeckoe BomocHaOkenne TOIL[. Mcmomb3oBaHWe THKOBBIX
BOJIOTPENHBIX KOTJIOB.

13

lMazoTypOuHHBIC U
Mapora3oBbie
AIEKTPOCTAHITII

[IpyHUMNUanbHbIE CXEMBI, rapaMeTpsl " o0opyoBaHue
SHEpreTHYecKux razoTrypounsHbix ycraHoBok (I'TY). Meronbt
MOBBIIIEHUS TeTI0BOM 2P dextuBHOCTH ['TY. OCOOEHHOCTH TEIIOBBIX
cxeM TermnopukanuoHHbIx ['TY. MeTtonuka pacuera TEIJIOBBIX CXEM
razorypounneix TOLl. Pexumsr paboTsl razorypOunHbIx TOILI.
TexHHUKO-2KOHOMUYECKHE MOKa3aTean ra3oTypounubsix TOLL.
[IpuHIMNMATBHBIE CXEMBI, TapaMeTphl U 00OPYJOBAHUE MAPOTra30BbIX
ycraHoBoK (II'Y). OcoGennoctu cxem IITY ¢ BHyTpuIMKIOBON
razuuKanved  TBEpPAOro TOIUIMBA. YCIOBUS  NPUMEHHUMOCTH
pazmuuHbix  THIOB  [II'Y.  OcobeHHOCTH — TerIO(pUKAIMOHHBIX
ycranoBok ['Y. Meronuka  pacuera  maporazoBbix.  TOII.
ConocTaBUTENbHBI aHAIN3 TEXHUKO-D)KOHOMMUYECKUX IOKa3aTelnen
NapoTypOMHHBIX, ra30TYpOMHHBIX U maporazoBbix TOLI.
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ATOMHBIE UCTOYHUKHA
TEILUIOCHAOXKEHUS

Ucnons3oBanue aromubix TOLl (ATOLI), cranmuilt TeruiocHaO)eHUS
(ACT) u cranumii mpousBoacTBeHHOTO TerutocHaoxkenus (ACIIT) ms
OTIIyCKa Tapa W Topsdyei Boabl mpennpusaTusM. OcoOEHHOCTH
KOHCTPYKUHMH W PEXKUMOB  pabOThl  SIEPHBIX  PEAKTOPOB.
[IpuHIMIMATBHBIE CXEMBI, TapaMeTpbl W O000PYAOBaHHE ATOMHBIX
HUCTOYHHUKOB TeriocHabxenus (AUT).

[lepcrieKTHBBI ¥ YCIOBHUS BHEIPECHUS ATOMHBIX XEMOTEPMHUYECKUX
CUCTEM  JAJBHETO  TEIUIOCHAOKEHUS (ACAT) wHa  Oaze
BBICOKOTEMIIEPATYPHBIX  siiepHbIX peaktopoB (BTP). TexHuko-
sxoHommudeckue nokazarenu ATOL, ACT, ACIIT, ACAT u AUT.

15

MTI JI-351eKTpOCTaHLIMK U
HCTOYHUKHU
TEIJI0CHA0KEHNS Ha
BO300HOBJISIEMBIX
AHEpropecypcax

MI'I-meTox mpeoOpa3oBaHus HEPTUU U ero npuMeHenne Ha MIJI-
ANEKTPOCTAHLMSX  JUIsI  KOMOMHHPOBAaHHOTO  3HEPrOCHAOKEHUSI.
Cxewmbpl, mapameTrpel u oOopymoBanue MIJI-anekTpocTraniuii Ha
OpPraHUYECKOM U SIEPHOM TOIUIMBE.

TexHuko-sxkoHoMuueckue nokasareau MI'/[-anexkrpocrannuii. Cxemsl,
napaMmeTpsl, 00OpyIOBaHHE U TEXHHKO-KOHOMHYECKHE IOKa3aTelu
HCTOYHHUKOB TEIIOCHA0KEHUS Ha BO300HOBIISIEMbIX
SHEpropecypcax.

16

PerynmpoBanue otmycka
TEIUIOTHI B CUCTEMAX
TEIUIOCHA0XKEHUSI.

Ha3znauenue u CTpyKTypa CHCTEMBI peryiaupoBaHus. Bo3zmoxxHble
METOABl  PETYJIMPOBAHMA  TEIUIOBOM  HArpy3ku B CHUCTEMax
LEHTPAJIU30BAaHHOTO TEIIOCHA0XKEH U, nx COIIOCTABJICHUE.
PerynnpoBanue oTIycka TEIIOTHI U3 IAPOBBIX CETEH.

AKKyMYJSTOPBI Iapa; UX IPUMEHEHHUE U pacyer.

LenTpanbHOE perynrpoBaHUE OAHOPOJHON M PA3HOPOJHOM TEIUIOBBIX
Harpy3ok. I'paduku TemnepaTyp U pacxoja TerioHocuTens. MeTosl
LIEHTPAJIbHOTO PEryJIupOBaHUs CYMMAapHBIX Harpy3oK OTOIUICHUS M
ropsiuero BOJIOCHA0KEHU, HCIIOJIb3yEMBIE B cucTeMax
TEIJIOCHA0KEHHsI TOPOJIOB.

O} PexTUBHOCTh  pa3NUYHBIX CHCTEM PETyJIHpPOBaHMSI  OTIIyCcKa
TEIUIOTBL. AKKYMYJIMpPOBaHUE TEIUIOTHI. CXEMBI, pacueT U PEeKUMBbI
paboT TEII0AKKYMYJIUPYIOIUX YCTAHOBOK.

17

M CcTOYHUKH TEIOTHI
CHUCTEM
TEIUIOCHAOKEHUS
BTOPHUYHBIX
JSHEPropecypcoB.
OKOHOMMUS TOILJIMBA.
OnrumMu3aIms CUCTEM
TEIUIOCHAOKEHUS.

Bropuunbie 3HEpropecypchl NpOMIPEANPUITUHH, UCTIOIb3YEMbIE IS
reHepanuu TemioTel. KoiaumdecTBo, mapaMerphl, J0Js MOJIE3HOTO
ucnoinb3oBanusg BOP B cuctemax teriocHabxenus. Bupsl, mapameTpbl
u rpaduku BeIxoga BOP, mcnons3yembIx A MpOM3BOJCTBA Mapa U
ropsuyeii  BOABI B YTWJIM3AalMOHHBIX  ycTaHoBkax  (TVYYVY).
VrunuzaunonHeie KoTeabHbiec U TOL.

Tunbel yTUIH3alMOHHBIX YCTAHOBOK JJisi BHIPAOOTKH IMapa U Topsuei
BoAbl. CXeMbl, pEKHUMBI pPAOOTHl, KOHCTPYKIIUU 00OpyIOBaHUS,
TEXHUKO-DKOHOMHYECKHE Tokazarenud. OmnpeneneHne IKOHOMHUHU
TOMIMBA TpU padoTe YTHUIM3AIMOHHBIX YCTAaHOBOK MapajuIeNbHO C
3aBOJICKUMHU KOTeIbHBIMH ©u TOII. Mertonpl pacuera CcXem H
obopynoBanuss TYY c¢ mpumenennem OBM. Ontumuzanust cxem,
napaMeTpoB U peskuMoB paboTsl TYY npu aBTOHOMHOM U COBMECTHOM
AKCIUTyaTalliyd C MPOU3BOACTBEHHBIMU KOTEIbHBIMU U TOL[. MeToasl
TEXHUKO-DKOHOMHUUYECKHX PACUETOB B DHEPreTHKe. Pacu€THblil mepuos
M €r0 COCTaBIIIONINE TIPH CTPOUTEITHCTBE CHCTEM TETUIOCHAOKEHUSI.
YkpynHEHHAs OLIEHKA KaluTaJIbHBIX BJIOYKEHUI B
TEIUIOTEHEPUPYIOIIUE HWCTOYHHUKHU, TEIJIOBBIE CeTn u
Teronorpedstomue  cuctembl. CTpyKTypa U COCTaBISIOIIUE
ce0EeCTONMMOCTH MPOAYKIIMH B CUCTEMaX TETUIOCHAOKECHHS.
OnTumu3aius CUCTeM TeIIOCHAOKeHUs1. Perienrne TeXHUYeCcKuX 3a1a4
ONTUMAJILHOTO MPOEKTUPOBAHMSI CHCTEM TETNIOCHAOKEHHUSL.




5.2. JlabopaTopHbIe 3aHATHS (He MPeTyCMOTPEHBbI)

5.3 IIpakTu4yecKkue 3aHITUSA

Ta6auna 6
Ne HaumenoBaHue pa3jaeia .
HanmeHoBaHMe NpaKTHYECKUX 3aHATHI
n/n JTUCHUILINHBI
OnpezneneHue ONTUMATBFHOTO 3HAaUeHUS K0d(puIrenTa
tertodukanuy naporypounnsix TOLl. Beibop
1 [Taporyp6unnsie TOL] ONTUMAJIBHBIX HAYAJIBbHBIX U KOHEUHBIX [1ApaMETPOB I1apa
Ha TOIl. D heKTUBHOCTH TPOMEKYTOUYHOTO TIEpeTrpeBa
napa Ha TOLI.
CxeMbl oTIyCKa
TEXHOJIOTMYECKOrO T1apa i | <APAKTEPHCTHKH COBPEMCHHBIX KOTEIBHBIX YCTAHOBOK H
2 ropstaeii Bozbl o1 TOL] TerI0(QUKAIIMOHHBIX TYpOUH. J[MarpaMMbl pexXrMOB
terodukanroHHeix TypOun tuna T, I1T u P.
["azoTypOunHHBIC U [IpuHUMIIHATBEHBIE CXEMBI, TAPAMETPHI U 000pyA0BaHUE
3 1aporasoBbIe napora3oBbix ycTaHOBOK (III'Y). Ocobennoctu cxem I[ITY
AIEKTPOCTAHIIUU C BHYTPHIIMKJIOBOH ra3uduKaiueil TBeporo TOMINBA.
Cxewmsl, mapameTpsl 1 obopynoBanue MI'JI-
MI'/[I-anekTpocTaHIuy U o
ANEKTPOCTAHIIMI HAa OPraHUYECKOM U JIEPHOM TOILIUBE.
HMCTOYHHUKHU
4 TeTJIOCHA0KEeHUST Ha TexHuko-3x0HOMUYECcKue nokazarenn MI'/I-
BO300HOBIISIEMBIX ANEKTPOCTAHIINMN.
IHEpropecypcax
PerynupoBanue otmycka MeToapl KOPPEKTUPOBKHU TEMIIEPATYPHBIX IPAaPUKOB Ha
TETJIOTHI B CUCTEMAaX BBOJIaX MPEANPHUATUN, TTOIYHAOITUX TOPSIIYIO BOJY OT
5 TETJIOCHAOKEHUS parionnsix TOII.
TeXHUKO-2KOHOMUYECKUMN .
MareMatrnueckass MOJEIb ¥ TMPOTPAMMHBIA MPOIYKT
pacyer cucTeMm 8
THUAPABIMYECKOTO  pacdeTra  TEIUIOBBIX  CeTed W
6 TeII0CHA0KEeHUs

OnruMu3aIms CUCTEM
TEIIOCHA0KEHHS

MbE30METPUUECKOTO TpaduKa.




6. CamocrosiTeibHast padoTa MO AMCHMUIIJIMHE

6.1 Bompocs! Ay151 CaMOCTOSITEIbHOTO H3YYeHHU S

Tabauna 7
Ne
w/n Bonpocs! 1151 caMOCTOATEIBLHOTO0 H3YYeHH S
CoBpeMEHHOE COCTOSIHME U NIEPCIIEKTUBBI PA3BUTHS TEILIOIHEPTreTUKH B Poccun u 3a
1 pyoexom. IlepcriekTuBBI pa3BUTHS TerIocHaOkeHus B Poccun. Dkoioruyeckue
3a[a4H.
TennoBoii GanaHc MPOU3BOACTBEHHBIX MOMENIeHUNA. OnpeielieHne pacueTHOr 0
2 pacxojia TEeIUIOThI Ha OTOILIeHUE npeanpusThii. CyTouHble U roJJ0Bble rpaduku
TEIJI0NOTPEOICHUS.
CocTosiHMSI ¥ TIYTH TOBBIIICHHUS HAJCKHOCTH TEIUIOCHAOKEHUS. DHepreTuyeckas
3 CYIIHOCTh TeIulopuKanuu. ParpuoHanbHOE pa3MElIeHHe WCTOYHHUKOB TETUIOTHI,
TEIUIOBBIX MTOICTAaHIMI LIEHTPAJIbHBIX TEIUIOBBIX IIYHKTOB.
JlenieHTpanyu30BaHHbIE U LIEHTPAIM30BAHHBIE CUCTEMBI. AKKYMYJIUPOBAHUE TOpsiUei
4 BOJIBI.
5 CucTteMbl KOHIUIIMOHMPOBAHUS BO3/lyXa, UX Ha3HAUYeHHUe, 001aCTH IPUMEHEHUSI.
CucreMbl BEHTWISALIMKA IPOMBILUIEHHBIX TOMEIIEHNN; UX CXEMBI U METOJBI pacyera.
6 VYcerpolicTBa i1 HarpeBaHus BO3AyXa.
Metoapl perynupoBaHMs OTIyCKa TEIUIOTBI W3 CHCTEM LEHTPaIU30BaHHOIO
7 TEIIOCHA0KEHUSL.
BonsiHble TemsoBble CeTM U TeMIepaTypHble I'paQHUKd pEeryJupoBaHUs OTIYCKa
8 TEIUIOTHI JUIS KXKAO0T0 TUIIA €€ TOTpeOuTeNeH.
Crioco0bl noiepKaHus AaBJICHNUS B «HEHTPAIBbHBIX» TOUKAX TETUIOBBIX CETEH.
9
Bb100op ceTeBbIX, MOANUTOYHBIX, OAKAYNBAIOLINX 1 KOHAEHCATHBIX HACOCOB
OcHOBBI BBIOOpa Tpacchl W CIOCOOOB TMPOKJIAAKK TEIUIOBBIX ceTed. Cxemsl,
10 | mpoxmnanku M KOHCTPYKIMM TETIOBBIX CETeil.
Temon3ongroOHHbIE MaTepUalbl U KOHCTPYKIUU. TpyObl M UX coeAuHEHUs. Busl
11 | npoxnamoxk.
KomneHncanusi temnepaTypHbIX HaNpspKeHMM B TpyOONpoBOJaxX TEIIOBOM CeTH.
12

Hcnons3oBanue u pacyeT €CTEeCTBEHHOI KOMIICHCAITUKU

6.1.2 Kommiaekr 3aganuid njasga PI'P

CucreMa TEIIOCHA0XKEHHS KUIIOTO MHKpOpaﬁOHa ropoda OT UCTOYHHKA TEIIOCHAOKEHHS

(xotenpHas, TOLI).

CucreMa TemIoCHaOKEeHUS MMPOU3BOACTBECHHOI'O uexa(yqaCTKa) OT UCTOYHHKA

TertocHaOxkenust (kotenpHast, TOLL).




6.2 Boripochl ISl CAMOCTOSITEJIbHOTO U3Y4YeHM I

Ta6auna 8
Ne
w/n TeMbl /151 CAMOCTOAITEIHLHOTO0 H3YUYEeHH S

1 Oco0eHHOCTH NPUMEHEHHUS CMEMINBAIOIINX U IIOBEPXHOCTHBIX [1010IPEBATENEH.
OnTumuzanuss MapaMETpOB U CXEM CHCTEMbl PETr€HEPATUBHOIO  IOJOrPEBa

2 UTATEIbHON BOAEI

3 CoBmecTHas paboTa KOTeJIbHBIX M TOL] B cucTeMax TermiocHa0XEHUsI.

4 OCO0OEHHOCTH HCIOJIB30BAHUS Tra30TYpPOMHHBIX arperaToB M JIBUTATENECH BHYTPEHHETO
Cropanus Jyisi KOMOMHUPOBAHHOM reHepalliy TeIIOTHI U 3JIEKTPOIHEPTUH.
Texnuko-3xoHOMUYecKue nokazarenu coppemeHHbix TOL. Yactusie KII/ u ynenbHbIe

5 pacxo/ibl TOIUIMBA HA MTPOU3BOJICTBO JIEKTPOIHEPTHH U TEIUIOTHI.

6 Mertoap! noBeimenus TermioBoi 3¢ dexrunBroctr I'TY. OcOOEHHOCTH TEIIIOBBIX CXEM
rerioukanoHHeix ['TY. MeTonnka pacdera TEIIOBBIX cXeM ra3oTypOuHHbIx TOLI.
ConocTaBUTEIbHBIA aHANU3 TEXHUKO-DPKOHOMUYECKHUX MOKa3zaTesel napoTypOMHHbIX,

7 ra3oTypOMHHBIX U mapora3oBbix TOLI.

HcnonwszoBanue atoMubIx TOL[ (ATOL), cranumii rernocHadxenus (ACT) u ctaHmmii

8 npousBoacTBeHHOro TeruiocHadxenus (ACIIT) mist oTnycka napa u ropsiueit Bozbl
PEANPUITUSIM.

LlenTpanbHOE pPETYIUPOBAHHE OMHOPOJHOW W PA3HOPOAHOM TEIJIOBBIX HATPY30K.

9 I'paduku Temneparyp u pacxojia TEMIOHOCUTES.

6.3 YueOHO-MeTOAUYecKOe U MHPOPMAITMOHHOE 00ecriedeHre CAMOCTOSITeILHOI PadoThI:

1. Sxosnes b.B. IloBbienne 3¢ (peKTUBHOCTH CHCTEM TEINIOPUKALIUU U TETJIOCHA0XKEHUS
[DnexTpoHHbIH pecypc]: MoHOrpadus/ SIkosneB b.B.— DnekTpoH. TeKCTOBbIE JaHHbIE.—
Mocksa: HoBoctu Temmocuabxenws, 2008.— 448 c.— Pexxum mocryma:
http://www.iprbookshop.ru/5031.html.— DBC «IPRbooks»

2. lapamos B.M. TexHonoruu odecriedeHns TMKOBOI HArPy3KH CHCTEM TEIUIOCHA0KEHUS
[DnexTpoHHsIi pecypc]: moHorpadus/ [Ilapanos B.U., OpnoB M.E.— DnekTpoH. TEKCTOBBIE
nanable.— MockBa: HoBocTu TermocHa0xenus, 2006.— 208 ¢.— Pexwum noctyna:
http://www.iprbookshop.ru/4490.html.— 5BC «IPRbooks»

3. Iapamor B.M. PerynmupoBanue Harpy3Ku CUCTEM TETUIOCHAOKEHUS [ DJIEKTPOHHBIN pecypc]:
monorpadust/ Lllapanos B.1., Poro [1.B.— DnekTpoH. TekcToBbIE TaHHBbIe.— MOCKBa:
Horoctu TerutocHadxenus, 2007.— 165 ¢.— Pexum gocryma:
http://www.iprbookshop.ru/4488.html.— 5BC «IPRbooks»

4. Hlynskos B.I'. Onpenenenue TEMIOBbIX OTEPh U30JIUPOBAHHBIM U HEU30JIUPOBAHHBIM
TpyOOIIPOBOJIAMH B CHCTEME BOJISTHOTO TETNIOCHA0XEHUS [ DIIeKTPOHHBIN pecypc]:
MEeTOAMYECKHE yKazaHus K jabopatopHoit padote/ lymnsaxos B.I'., Ctepiuros B.A.,
CeBocTbsiHOB B.B.— D5ekTpoH. TekcToBbIe JaHHble.— Jlunenk: Jlunenkuit
rocyaapcTBeHHBIN TexHnueckuit yausepcutetr, 9bC ACB, 2017.— 27 ¢.— Pexxum moctyma:
http://www.iprbookshop.ru/74405.html.— 3BC «IPRbooks»



5. Pacuer cucrembl BO31yXOCHA0KEHUS IPOMBIIIUIEHHOTO MPEANPUATHS [ DIEKTPOHHBIN
pecypc]: MeToarYecKue yKa3aHus K BBITTOJIHEHHIO KYPCOBOW paboOThl/ — DIIEKTPOH.
TekcTOBLIe maHuble.— Ka3ann: Kasanckuil HalimoHaabHBIN UCCIIEA0BATEILCKUH
TexHoorn4eckuii yausepcuret, 2015.— 32 ¢.— Pexxum moctyma:
http://www.iprbookshop.ru/62262.html.— 3BC «IPRbooks»

7. OnleHOYHBIE CpeICTBA

7.1. Bonpocsl k nepBoii py0e:kHOi aTTecTalMU

1. CoBpeMEHHOE COCTOSTHUE U MEPCIIEKTUBHI Pa3BUTHS TEIUIOOHEPreTHKH B Poccuu 1 3a pyOex oM.

2. Hasnauenwue u 001acThb IIPUMEHECHUA NCTOYHUKOB U CUCTEM TEINI0CHA0KEHNS HpG,Z[HpHHTHfI.
HepCHeKTI/IBH Pa3sBUTHUA TemnocHa0xenus B Poccun. DKonornyeckue 3aJa4du TEMI0CHA0KEHNS.

3. Ouncrka IMPOU3BOJACTBCHHLIX CTOYHBIX BOJ OT BPCAHBIX BBI6pOCOB.

4. TemuoBble CceTH U TeHJ'IOHOTpe6J'I$[IOH_II/Ie CUCTCMbl KaK OCHOBHBIC 3BCHbBA CHCTCMBbI
TEIJIOCHAOKEHHSL.

5. OcCHOBHbIE HaNpaBICHUS PA3BUTUS CUCTEM TEIUIOCHAOKEHHS B JPYIMX CTpaHax. 3aJauu
COBEpPILIEHCTBOBAHM CUCTEM TeriocHa0xeHus. [Ipobaembl nanbHero TeniocHa0X eHus.

6. KomOuHrpoBaHHas BBIpaOOTKA TETNIOBOM M AJIEKTPHUECKON PHEPTUH.

7. TlpoMbIIIIEHHOE TEIUIONOTPEOJICHHE, YPOBHHM TEILIONOTPEONICHUS Pa3jIMYHBIX  OTpacie
MPOMBIIIJICHHOCTH.

8. CucteMbl OTOIUIEHUSI, BEHTUJISILIUHU, TOPSIYEr0 BOJOCHAOKEHUSI M TApOCHAOKEHUS MPeANpUSTHI.
Nx nazHaueHue.

9. Texnomormueckoe mnoTpebiieHHMe mMapa U ropsiueil Bojbl. Mcmoib3yemble TEMJIOHOCHUTENH, UX
apaMmeTphl.

10. HOpMI/IpOBaHI/IC pacxodoB TCIJIOTHI. MeTtoapl OIIPECACIICHUA pacquHoﬁ HOTpC6HOCTI/I B IMapc¢ u
ropﬂqeﬁ BOAC IJId TEXHOJIOTUYCCKUX HYXK/I.

11. XapaktepHble peKUMBbI U Ipa(UKH TEIIONOTPEOICHHUS.
12. T'opstuee BogocHaOxeHHE; €ro Ha3HaYeHue, TpeOyeMble TapaMeTphl.

13. Metoap! onpeaeneHus pacyeTHON NOTPeOHOCTH B TEIUIOTE. XapaKTepHbIE rpapuKu
oTpedIIeHNU .

14. Oronnenne NpOMBIIIIEHHBIX 31aHNN. PacueT BHYTpEeHHUX TEIUIOBBIACIICHUN B
ITPOU3BOJICTBEHHBIX LI€XaX.

15. TennoBoii 6anaHc MPON3BOACTBEHHBIX MToMelIeHUH. OnpesienieHne pacieTHOr0 pacxo/ia TeTIOThI
Ha oToruieHue npeanpustuid. CyTouHble U roJIoBble rpadyKH TEIIONOTPEOICHNUS.

16. BeHTunamus npoMbIIUICHHBIX 11eX0B. HOpMBI 1 MapaMeTpbl CAHUTAPHOTO COCTOSTHUS
BO3YIIHOM Cpe/ibl MPOMBIIUIEHHBIX U O0IIECTBEHHBIX TOMEILEHHUH.



17. MeTonbl onpeAeeHus: KOJIMYeCTBA BPEIHBIX BBIJEICHUN, UX MPEIETbHBIC U JOYCTUMBIE
KoHIeHTpauuu. O0JacTy MPUMEHEHHsI BEHTUJISIIUH, METO/IbI IOATOTOBKH M 00paObOTKH BIAXKHOTO
BO3lyXa.

18. Ompenenenue moTpeOHOCTH B TEILJIOTE [T BEHTHISIIHOHHBIX YCTAaHOBOK, Tpa(UKH nx
tertonoTpedaeHus. CucTeMbl KOHAULIMOHUPOBAHMS BO3yXa, UX Ha3HAUYeHUE, 001aCTH IPUMEHEHUSL.
19. Omnpenenenue noTpedOHOCTEH B TEIUIOTE U XOJIOJIE.

20. PesxxuMbl pabOThI U METO/IbI PErYIMPOBAHUS MPOMBIIUIEHHBIX CUCTEM KOHIUIIMOHUPOBAHUS
BO3/1yXa.

Pexumbr  pabGotbl. Tpebyembie mapamerpsl Temna. CyTouHble M CMEHHbIE TpaduKu
TEIUIONOTPEOICHUS.

21. Metoauka onpeaeneHusi MAKCUMAIbHBIX, CPEHUX M TOJOBBIX MOTPEOHOCTEN B TEIJIOTE KAXKIBIM
TUIIOM IIOTpeOUTENEH.

Knaccugukarus TeroBsix Harpy30k. Ce30HHBIE U KPYTIIOT0J0BbIE HATPY3KH.

22. Meroauka pacdyeTa NoTephb TEIUIOTHI 3JaHUSAMU. TerIoBble HArPy3KU MIPEANPUSATHI.

23. HopmupoBaHue TermionoTpe0aeH s B MPOMBIILIEHHOCTH.

24. OnpeneneHne TEIIOBOW Harpy3KH MIPOMILIOIIAAKY, paiioHa. COCTOSHUSA U IIYTH IOBBILICHUS
HAJEKHOCTH TEIJIOCHAOKEHUSI.

25. DHepreTuyeckas CyIHOCTb Teriopukanuu. PanpoHanbHoe pa3MeleHe HCTOYHUKOB TEILIOTHI,
TEIUIOBBIX MOICTAHIMI LIEHTPAJIbHBIX TEIUIOBBIX IYHKTOB.

26. Knaccudukarus cuCTeM Topsvero BOAOCHA0KEHUS TPOMBIIIIICHHBIX, KHJIBIX U O0IIECTBEHHBIX
31aHMN. [leneHTpaNn30BaHHbIE U LICHTPAJIN30BAHHBIC CUCTEMBI.

27. AxkymynupoBaHue ropsiueid Boabl. [Ipubopst, TpyObl u apmarypa. O60py10BaHUE YCTAaHOBOK
ropsiuero BogocHa0xeHus. Pacuer moiaroomux u HUPKYISIUOHHBIX TPYOOIIPOBOIOB.

28. Cuctemsbl BOJASHOIO, IAPOBOTO U BO3AYUIHOTO OTOIJIEHUSI TPOMBILIUICHHBIX U JKUJIbIX 3/1aHUM.
OtonurtenbHble TpHOOPHL. Bri6op 1 ux pasmenienue. TpyObl 1 X coequHeHne. YKIOH TpyoO.
[lepemerienue u ynanenue Bo3ayxa. Pacumpurensueiii 6ak. M3omsauus tpy6. [Tpuniumnst
IIPOEKTUPOBAHMSI CUCTEM OTOIICHUS.

29. CucreMbl BEHTWISIIMY IPOMBIIIJIEHHBIX TIOMEIIEHU; UX CXEMBI U METO/IbI pacueTa. Y CTpoicTBa
JUIS. HarpeBaHUs BO3TyXa.

30. ®unpTpsl A7 OYUCTKHU Bo3Ayxa. Bo3myxoBonbl u kamepsl. BoznyxonpruemHusie u
BO3/yXOpa3aruye ycTpoiictea. Perynupyromue ycTpoiicTaa.

31. TennioBBbIe ceTH, X HA3HAUYEHUE, KIaccuukanus. 3agauu ruipaBiIndeckoro pacuera. OCHOBHbIE
TpeOOBaHUS K PEXKHUMY JIaBICHUHN B BOISHBIX TEIJIOBBIX CETSX.

32. Meroauka pacdera naponpoBOAOB, TEIUIOBBIX CETEH U KOHAEHCATONPOBOI0OB. MeToibI 1
QJIITOPUTMBI THIPABIMUYECKOT0 PacyeTa ¢ UCIOIb30BaHneM DBM.

33. IIse3omeTpuueckue rpaduKu U BIOOP BH/Ia IPUCOCTUHEHUS TTOTPEOUTENICH K TETUIOBBIM CETSIM.
Omnpenenenre napaMeTpoB CETEBBIX, OJMUTOYHBIX U KOHJCHCATHBIX HACOCOB.

34. MeToibl ONIpeAeICHUsI PACYETHBIX PACXOJIOB BOJIBI U Mapa MO YYaCTKAM TEIJIOBOM CETH.

35. MeTonuka THIpaBIM4YeCcCKOrO pacyera TEIIOBBIX ceTel. [ napaBnnyeckne XxapakTepUCTUKA
Y4YacCTKOB TEIIOBOM CETH, HACOCOB U PETYJIATOPOB.

36. IloHsATHE O TUIPABIMYECKON YCTOWUYUBOCTH U Pa3peryIupoBKe TEIIOBOM ceTH. MeToauka
pacuera rupaBINuecKOro pekuMa CUCTEM TEeTNIOCHAOKEHHS.

37. CxeMmbl 3aKpeIuIeHNs JaBJIECHUS B «<HEUTPAJIbHBIX)» TOUKaX. [ MapaBnuueckuil yaap U cpeacTsa
OOpBOBI C HUM.

l'unpaBnuueckuii pexxum pabotsl ceteil. [Ibesomerpuueckue rpaduku B TEIUIOBBIX ceTsaxX. CrocoOb
MOAICPKAHUS JABJICHUS B «HEUTPAIBHBIX» TOUKAX TEIUIOBBIX CETEH.

38. BriOop ceTeBbIX, MOAMUTOYHBIX, TOJIKAUMBAIOLINX U KOHACHCATHBIX HACOCOB



39. OcHOBBI BBIOOpPA TPACCHI M CTTIOCOOOB MPOKJIAIKU TEIJIOBBIX ceTei. CXeMbl, MPOKIAIKU U
KOHCTPYKITUU TEIIOBBIX ceTeil. 10. Cxembl 1 KOHPUTYpaIus TEIIoBbIX ceTeil. Tpacca u mpoduiib
TEIIONPOBOIOB.

40. 3agaum TemiaoBOoro pacuera. Meronpl pacueTa TEIUIOBBIX MOTEPb B TEIJIONPOBOJAAX U MAJCHUS
TEMIEPATYPbl TEIJIOHOCUTENS 110 JUIMHE YYacTKa.

41. OmnpeneneHue ONTUMAJIbHOW TOJIIMHBI TEIUIOBOM u30iALUMU. M30/141MOHHBIE KOHCTPYKLIUU
Ter1onpoBojoB HoBbie MporpeccuBHbIE CIIOCOOBI MPOKIATKUA U U30JIALUN TEIIOBBIX CETEH.

42. OnpeneneHue TEIIOBbIX MOTEPh YYaCTKA TEIIOBOM CETU U MaJCHHs TEMIEPATYP TEIIIOHOCUTENS
0 uX JAJuHe. Ternon3oiaIuOHHbIE MaTepUallbl U KOHCTPYKUMU. TpyObl U uxX coenuHeHus. Bujbl
MIPOKIAIOK.

43 TIpoYHOCTHOM pacyueT y4acTKOB TEIJIOBBIX CETEH C BHIOOPOM THUIIOB M KOJMYECTB TOJBHIKHBIX H
HEMNOJIBUKHBIX OIIOp, CIOCOOOB KOMIIEHCALIUY TEMIIEPATYPHbIX PACIIUPEHUN, BUJIOB U KOHCTPYKIIMM
PEryJIMPYIOLIEH apMaTypbl.

44. Pacuer u moaboOp KoMIleHCaTOpoB. Pacuer ycwinii Ha MOJIBMIKHBIC M HETIOJBHYKHBIE OIIOPHI.
KomMmrmieHcarus temnepaTypHbIX HApsKEHHUH B TPYOOIIPOBOJaX TEIUIOBOM CETH.

45. Mcnionb30BaHUE U pacyeT €CTECTBEHHOW KoMrieHcaunu. KoHCTpykiuu TenaonpoBoaoB. Onopsl.
Komnencatopsl. Apmatypa. Kamepsl wu  komoaupl. OOmmue BOMNPOCH  MPOEKTUPOBAHUS
TEIIONPOBOJIOB.

46. IIpon3BOACTBEHHBIC M OTOMUTEIBHBIE KOTeNbHBIEe. Kitaccudukanus u mapaMeTphl MapoBbIX U
BOJOIpENHBIX KOTeNbHbIX. 18. HazHaueHue, TemIoBble CXEMbl, OCHOBHOE U BCIIOMOTaTEIbHOE
000pyI0BaHUE MMPOU3BOACTBEHHBIX KOTEIBHBIX.

47. Pexxumbl pabOTHI M pacripeieieHne Harpy3Ku MeXAY KOTIaMH.

48. TexHUKO-?KOHOMHYECKHUE NTOKA3aTeNId KOTeIbHbIX. KOMIIOHOBKA MPON3BOICTBEHHBIX KOTEIIbHBIX.
49. Ilpunmun BbIOOpa OCHOBHOTO M BCHOMOTaTeIbHOro oOopymoBaHHs. BbIOOp OCHOBHOTO u
BCIIOMOTaTeNIbHOTO 000PY/I0BaHUS KOTEIbHBIX.

50. Bpi6op MeToa U CXEMBI BOJIONIOATOTOBKU B IIPOU3BOJCTBEHHBIX KOTEIBHBIX

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

52. Iyt coBepIIEHCTBOBAaHUS TEIUIOBBIX CXEM, 000PYI0BaHUS U PEXUMOB paOOTHI
MIPOU3BOJICTBEHHBIX KOTEIbHBIX.

DHepreTudeckue, SKOJIOrMUecKie U IKOHOMUYECKHE NT0Ka3aTeu KOTEIbHBIX.

53. TensoBble MyHKTHI MUKPOPAlOHOB U NpeAnpHusaTuil. Pacuer u BIOOP 000py10BaHUS TETIIOBBIX
IYHKTOB (3JIEBaTOPOB, HACOCOB, MOOrpeBaTENE).

54. TexHomornyeckue CXeMbl U KOMIIOHOBKA HACOCHBIX CTaHIMM. AKKyMYJIHMPOBAaHUE TEIUIOTHI.
3ammra oT KOPpPO3UH, 1IUIaKa U HAKUIIK MECTHBIX YCTAaHOBOK IOPSIYEro BOAOCHAOKEHHUS.

55. ABTOoMaTu3anys TEMIOBBIX MOICTAHITHHN.

56. CucteMsbl TerIoCHA0KEeHUsI TpeANpUATHIl. Buabl cucreM TemiocHaOXeHUs PeaIpUsTuii; ux
CTPYKTypa U ocooeHHOCTH. [TapoBbIe cHCTEMBI TEIIIOCHAOKEHHUS; HX CXEMBI, COCTaB 000PYyI0BaAHNUS,
PEXKUMBI pabOTHI, METOIBI 00ECTICUEHHUS HAJICKHOCTH MApOCHAOKECHHUS.

57. BoasiHble CUCTEMBI TEIUIOCHA0XKEHUS NpeAnpuaTuil. JIByxTpyOHbIE U MHOTOTPYOHBIE BOJSIHbIE
CHCTEMBI, X CXEMbI, 00JIaCTH IPUMEHEHHUS, OCHOBHBIEC TPEUMYIIIECTBA U HEJJOCTATKH.

58. BoasiHble cUCTEMBI ¢ OTHOTPYOHOM TPaH3UTHON U IBYXTPYOHOM pacrpeeIuTeIbHBIMU CETSIMHU.
TemoHocuTeNN M UX XapaKTEPUCTHKA. TEXHUKO-3KOHOMMUYECKOE COIIOCTABIEHUE CUCTEM
TEII0CHA0KEH U



Oo0pa3en Ouslera k nepBoi py0eKHOM aTTECTAIMN MO AUCHUILIHHE

MWHWUCTEPCTBO HAayKM U Bbicliero obpasoBaHusa PO
[PO3HEHCKUI rocyaapcTBEHHbIV HedTAHOM TEXHUYECKUI YHUBEPCUTET UM. aKaa. M.[. MuanMoHwmKoBa
MHCTUTYT 3HEpreTuKu
Kaghedpa «TernnomexHUKa u 2uopasauKka»

I[I/ICL[I/IHJII/IHEIZ «ACTOYHMKH M CHCTEMBI TEILIOCHAGKEHU

BUJIET Ne 1

1 TemnoBsie CCTH, HX HA3HA4YCHUC, KJ'IaCCI/I(bI/IKaI_H/I}I. 33,[[3‘11/1 TUAPABIIMYICCKOI'O
pacucTra. OCHOBHBIC Tpe6OBaHI/I5{ K PCIKUMY JIaBJICHUH B BOJSHBIX TEIJIOBBIX CETAX.

2. | Ilre3omerprueckre TpapuKy ¥ BBHIOOP BHA MPUCOCAUHEHHS MOTpeOUTENel K TETUIOBBIM CETSIM.
Omnpe/enieHre mapaMeTpoB CETEBBIX, MMOANUTOYHBIX H KOHJICHCATHBIX HACOCOB.

3. | Metoap! onpeaeneHus pacueTHBIX PacX00B BOJABI U Mapa Mo yyacTKaM TeMJIOBOM ceTu

3aB. kadenpoit
«TemnoTexHUKa U TUAPABINKAY T.b.D3upbaes

7.2 Bonipockl KO BTOpOii py0e:kHOii aTTecTannu

1. Ha3nauenue u knaccudukanus TOLI, ncnoiab3yeMbIX B CUCTEMAX TEIIOCHAOKEHUS.

2. Ha3HaueHue, TEMJIOBbIE CXEMBI, COCTaB 000PYAOBaHUs, TapaMEeTPhl U 00JIACTH IPUMEHEHMS
IIPOU3BO/ICTBEHHBIX NAPOTYPOMHHBIX 3JIEKTPOCTAHIHH.

3. DHepretuyeckas 3(pPEeKTUBHOCTb TEIUIOPHUKALIMU U €€ 3aBUCUMOCTb OT KO3 PHUIMEeHTa
TerouKaIuy.

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

5. D¢ deKTUBHOCTH TPOMEKYTOUHOTO Tieperpena mapa Ha TOLI.

6. PereHepaTuBHBIN OJIOTPEB MUTATEIBHON BOJBI U €T0 paclpeAesICeHUE MO CTYIEHSIM.

7. OnTuMu3alus NapaMeTpoB U CXEM CUCTEMBI PET€HEPATUBHOIO MOJIOTPeBa MUTATEIbHON BOJIBI.
Oco0eHHOCTH TPUMEHEHHUSI CMEIINBAIOIINX U IOBEPXHOCTHBIX MOI0TpEBATEIEH.

8. CxeMmbl OTIIyCKa TEXHOJIOTMYECKOT0 Mapa 1 ropsiueit Boasl o TOLL.

9. IlpunnunuanbHble TeroBbie cxembl TOLI ¢ mapom u ropsiueit Boj1oi 1 ux 3pPeKTUBHOCTD
(TeruioBasi 5KOHOMUYHOCTb, Ha/IE)KHOCTb U KalUTaJIbHbIEC 3aTPaThl).

10. Pacnipenenenue TEMIOBBIX HATPY30K MEXIY 0TOOpaMu TypOMH M MUKOBBIMH BOJAOTPEHHBIMU
KOTJIaMH U BBIOOp ONTHUMAJIbHBIX 3HAYEHUH KO3((HUIIMEHTOB TEIUIO(PHUKALIH.

11.CoBmecTHas pabota koTeapHBIX U TOI] B cucTemax TernaocHaOKeHuUs.

12. OcobGeHHOCTH UCTIOIb30BaHUS Ta30TypOMHHBIX arperaToB U ABUTaTele BHYTPEHHEr 0 CrOpaHUs
JUIsI KOMOMHUPOBAHHOW IeHepaliy TEIJIOThI U AJIEKTPOIHEPT UH.

13. XapakTepruCTHKN COBPEMEHHBIX KOTEIFHBIX YCTAHOBOK U TEIUIO(MUKAIIMOHHBIX TypOUH.
JlnarpaMmbl pexUMOB TerodukanuonHslx Typous tuna T, [1T u P.

14. Bo16op ocHoBHOro 060pyaoBanus npomMeinuieHHoU TOLl. CoberBennsie Hyx bl TOLL. [Tytu
CHIDKEHHMSI 3aTpaT YHEPTUU Ha COOCTBEHHBIE HYK/IbI.

15. Bo16op Tumna nmpuBojaa BCIOMOTaTeIbHBIX MEXaHU3MOB. BEIOOpP OCHOBHOT'O M BCTIOMOI'aTeIbHOTO
000opyIOBaHUA.

16. IlpuanunuanpHas ¥ nojHas cxembl TOLl. MeTonrka pacueTa MpUHIMITHAIBHONW TETITIOBOM
cxemnl TOLI.



17. Anroput™m pacyeta TerioBor cxembl HAa DBM. MeTtoasl anann3a TemioBbix cxeM TOI u
W3MEHEHUH B HUX: IKCEPreTHUECKUi, KOA((UIIMEHTOB IEHHOCTH TEIUIOTHI KO3 GHUIIMESHTOB
M3MEHEHUs MOoIIHOCTU. Ha3zHaueHue, MpUHIUITBI IEUCTBUS U METO/Ibl pacueTa 3JIEMEHTOB TETIOBOM
cxemnl TOLI.

17. Metoapl B ¢XeMBI BogonoAroToBku Ha TOII,

18. Ompenenenue pacxoja TorumBa, norpedisemoro Ha TOIl, u cmocoOoB pacmpeneiacHus: ero
3aTpaThl Ha MPOU3BOJICTBO JIEKTPOIHEPTUHU U TEIIOTHI, OTImyckaeMoii ot TOLI.

19. TexHUKO-2KOHOMHUYECKHE MOKa3aTeau coBpeMeHHbIX T,

20. Yactubie KII/ u ynenbHbIE pacXo/ibl TOTUIMBA HA MPOU3BOCTBO AJEKTPOIHEPTUU U TEILIOTHI.

21. Yuer BausiHUS COOCTBEHHBIX HYX Ha moka3zarenu TOLl. VYaenbHple KanuTaabHBIE 3aTPaThl,
yJllelbHasi YUCIEHHOCTh IEpCoHala u cedbectouMoctb a3Hepruu TOLI.

22. KoappunueHT TeriopuKaim 1 orpeesieHue ero ONTHMaIbHOTO 3HAUCHHSL.

23. TpeboBanus K BeIOopy 1utomaaku 1t TOLL. ['enninan u koMmmnonoBka npomsinuienHo TOLI.
Texauueckoe BogocHa0xkeHue TOLI.

24.0xpaHa OKpyKarolei cpeasl OT BpeAHbIX BbIOpocoB TOLI.

25. Ucnonbp30BaHKe MUKOBBIX BOJOTPEHHBIX KOTJIOB.

26. llpuHUMOUANbHBIE CXEMBI, MapaMeTpbl M O0OPYJOBaHHME HHEPreTHUECKUX Ta30TypOMHHBIX
ycranoBok (I'TY).

27. Metop! IOBbIIIEHHS TETTOBOK 3¢ dexruBHocTr [TV,

28. OcoOeHHOCTH TEIUIOBBIX CXeM TerutopukannoHHbx ['TVY.

29. Meronuka pacdera TEIUIOBBIX CXeM Ta3oTypOMHHBIX TOL[. Pexxumbl pa®oThl ra30TypOMHHBIX
TOL.

30.TexHUKO-3KOHOMHUYECKHE MMOKa3aTeau ra3oTypounnbsix TOLI.

31. [IpuHIMTIMaTBEHBIE CXEMBI, TAPAMETPhI 1 000pYA0BaHUE Mapora3oBbix ycTanoBokK (I1I'Y).
Ocob6ennoctu cxem [ITY ¢ BHyTpuLMKI0BOi razudukayeil TBepaoro TOIInBa.

32. YcinoBust npUMEHUMOCTH pa3inyHbIX TUHOB [TI'Y. OcoGeHHOCTH TemI0pHUKAIIMOHHBIX YCTAHOBOK
I'Y. Metoauka pacuera napora3zossix TOLI.

33. ConocTaBUTENbHBIN aHAIN3 TEXHUKO-IKOHOMHMUYECKUX MOKa3aTesael napoTypOHHHBIX,
ra3oTypOUHHBIX U apora3zoBsix TOLI.

34. Ucnonw3oBanne atoMabIx TOLL (ATOLI), cranmuii reruiocaadxkenust (ACT) u ctaHnunit
npou3BojicTBeHHOro TeriocHadxkenus (ACIIT) mist oTnycka napa v ropsiueit BOAbl IPEPUSITHSIM.
35. OcoOeHHOCTH KOHCTPYKIIUK M PEKUMOB PaOOTHI SIIEPHBIX pEakTOPOB. [I[pHHIMITHATBHBIE CXEMBI,
napaMmeTpsl U 000py/1I0BaHNE aTOMHBIX UICTOYHHUKOB TeriocHa0xenus (AUT).

36. OCOOEHHOCTH TETUIONIOATOTOBUTEIBHBIX YCTAHOBOK M CXEM OTITYCKa TEXHOJIOTHIECKOTO Mapa
ANT.

37. IlepcrieKTUBBI U YCIIOBUS BHEPEHUS aTOMHBIX XEMOTEPMHUUYECKHX CHCTEM JIAIbHEr 0
tertocHabxxeHust (ACZT) Ha 6a3e BbICOKOTEMIIEPAaTyPHBIX sepHBIX peakTopoB (BTP).

38. Texauko-3xoHoMmuueckue nokasarenu ATIIl, ACT, ACIIT, ACAT u AUT.MI'JI-metoxn
peoOpa3oBaHus SHEPTUH U ero npuMeHeHne Ha MI'Jl- anekTpocTaHIMsIX A1 KOMOMHUPOBAHHOTO
SHEPTOCHAOKEHUSI.

39. Cxemsl, mapameTphl 1 00opynoBanre MI J[-351eKTpocTaHIINi Ha OPraHUIeCKOM U SITICPHOM
TorMBe. TeXHHKO-3KOHOMUYECKHe rnokazarenu MI'Jl-3mekTpocTaniuii.

40. CxeMbl, mapamMeTpbl, 000pyI0BaHUE ¥ TEXHUKO-DKOHOMHUYECKHE MTOKa3aTeIN HCTOYHUKOB
TEIJIOCHAOXKEHHUsI Ha BO300OHOBISIEMBIX 3Hepropecypcax - sHepruu ConHia, GMoMmaccsl,
rITyOMHHOM TeruioTe 3eMiIM, TEIUIOBOM 3Heprud MHpOBOIO OKeaHa.

41. Ha3zHaueHHe U CTPYKTypa CUCTEMBI pEryIHpoBaHusl. Bo3MOXKHBIE METO/IbI pETYIUPOBAHUS
TEIUIOBOW HAarpy3KkH B CHCTEMax LIEHTPAIU30BAHHOIO TEINIOCHA0KEHUS, UX COMOCTABIICHHE.



42. PerynupoBaHue OTIyCKa TETUIOTHI U3 TTAPOBBIX CETeH. AKKYMYJISITOPHI IMapa; UX MPUMEHEHUE U
pacyer.

43. LlenTpanbHOE peryaupoBaHie OJJHOPOTHON M Pa3HOPOAHOM TEIUIOBBIX HAarpy3okK. I'paduku
TEeMIIepaTyp U pacxoja TEIUIOHOCUTEIIS.

44, MeTtoabl HEHTPAIBHOTO PEryJIUPOBaHUSI CYMMAapPHBIX HArPYy30K OTOILICHUS U TOPSTUYETO
BOJIOCHA0>KEHUS, UCIIOIIB3yEMbIE B CHCTEMaX TETNIOCHAOKEHHS TOPO/IOB.

45. MeTtoabl KOPPEKTUPOBKHU TEMIIEPATYPHBIX IPa@UKOB Ha BBOJAX MPEANPHUATHIH, MOIYyYaIOLIUX
ropsiayro Boay ot panonubix TOILI.

46. D PexTUBHOCTD PA3IUYHBIX CUCTEM PETYIUPOBAHUS OTIIYCKA TEIUIOTHl. AKKYMYJIMPOBAaHUE
Ter10Thl. CXeMBI, pacyeT U PEKUMBI pabOT TEIMIOAKKYMYIUPYIOLIUX YCTAHOBOK.

47. BropuuHble 3HEPropecypchl MPOMIPEANPUATUN, UCIIOIb3YyEMbIe ISl Te€HEpaluu TeruioThl. Mx
KOJIMYECTBO, TapaMeTpPhl, A0S MOJIE3HOT0 UCIIOJIb30BAHUS B CUCTEMAX TEIJIOCHA0KEHNS.

48. Bunpl, mapaMeTpsl U rpaduku Beixoga BOP, ucnons3yeMbIx 1is1 TPOM3BOACTBA Mapa M TOpsyei
BOJIbI B yTUJIM3ALMOHHBIX ycTaHOBKax (TYYVY).

49. Ytunuzanuonnsle kotenbHble U TOLl. Tumbl yTUAN3alMOHHBIX YCTAaHOBOK JIJIsl BBIPAOOTKH Iapa
U ropsiyeil BOJBI: CXEMbI, TapaMeTPbl, COCTaB O0OPYAOBaHUSA U PEXUMBI pabOThl CXEMBbI, PEKUMbI
paboThl, KOHCTPYKIIUU 000PYI0BaHUS, TEXHUKO-IKOHOMHYECKHE [TOKa3aTeH.

50. OmpeneneHue SKOHOMHHM TOIUIMBA NpH paboTe YTHIM3AMOHHBIX YCTAaHOBOK MapajuleNIbHO C
3aBOJICKMMHU KOTEeIbHBIMU U TOLI.

51. Merobl pacdera cxem u obopynoBanus TYVY ¢ npumernearneM DBM. OnrtuMuzanus cxem,
[apaMeTpoB U pekUMOB paboTsl TYY npu aBTOHOMHOM U COBMECTHOM IKCIUTYaTallUU C
MIPOU3BOJICTBEHHBIMHU KOTEIbHBIMHU B TOLI.

52. Meroauka omnpeie’eH s SKOHOMHUH MIEPBUYHOTO TOIIMBA U TEXHUKO-3KOHOMHYECKHUX
nokaszateneit TYY. Meroabl 3alIUThl OKpYyKaroLen cpebl Ipu 3KkcIuryatanuu TYY.

53. Ucnonb3oBanue BOP B uctounnkax TemnocHa0 eHus

54. TennoBble HACOCHI U OCOOCHHOCTH MX UCTIOIB30BAHUSI.

55. MaremaTtnueckas MoJedb U KOMIBIOTEpPHAas MporpaMMa IOCTPOSHUS U UCCIIEJOBaHUS
TEMIIEPATYPHBIX TPA(QUKOB BOASIHBIX CUCTEM TETUIOCHAOKEHUSI.

56. MaTtemaTtnueckas MOJielb U MPOTrPAMMHBIN MPOIYKT THIPaBIMYECKOT0 pacuera TEIJIOBbIX CeTel
Y TIb€30METPUUYECKOT0 rpaduKa.

57. Maremaruyeckass MojJeidb M NPOTPaMMHBIA MPOJAYKT TEIJIOBOIO pacueTa TEIUIOBBIX CeTel
Pa3IMYHOTO crioco0a MPOKIaAKH.

58. Maremaruueckas MOJeNb W MPOTPAMMHBIN MPOIYKT BBIUMCICHHUS ONTHMAJIbHOTO 3HAYCHHUS
kodpduurenTa ternopukanuu naporypounnoi TILI.

59. MeTobl TEXHUKO-PKOHOMHYECKHX PAcueTOB B SHEpreTHKe. PacuéTHBIi epros u ero
COCTaBJISIIOLIHE NTPU CTPOUTEIHCTBE CUCTEM TEIIOCHAOKEHUSI.

60. /leficTByro1Iass MeTOIMKa OIEHKH 3(P(HEKTUBHOCTH HHBECTUIINH B CTPOUTEIBCTBO CUCTEM
TEIJIOCHA0KEHHUS. Y CIIOBUS COMTOCTABUMOCTH aJIbTEPHATUBHBIX BAPUAHTOB CUCTEM TETJIOCHAOKEHMUS.

Oo0pa3zen 0OusteTa KO BTOPOi py0e:kHOM aTTecTanuu

MUHMUCTEPCTBO HayKu U Bbiclero obpasosaHua PO
[PO3HEHCKUI rocyAapcTBEHHbIV HedTAHOM TEXHUYECKUI YHUBEPCUTET UM. akaa. M.[. MuanMoHWwmKoBa
WHCTUTYT 3HepreTuKn
Kaghedpa «TensomexHuKa u 2u0pasauKa»

Buyer Ne 1




Bropas pyOexxHas arrecranus

I[I/ICL[I/IHJII/IHB.I «MACTOYHMKH M CHCTEMBI TEIIOCHAQKEHU

1 YprrIHéHHaSI OIICHKa KaIllnTaJIbHbIX BJIOXKCHUN B TCIUIOTCHCPUPYIOINE UCTOYHUKH, TCIIJIOBBIC CCTU
)41 TCHJ'IOHOTpe6J'I}HOIIII/IC CHUCTCMBI.

2 | Meromabl TEXHHKO-9KOHOMHYECKHUX PACUCTOB B SHEPreTHKE. PacuETHBIN ITepHoa U ero
COCTABJISIONINE TP CTPOUTEIBCTBE CUCTEM TEIIIOCHAOKCHHMSL.

3 | MaremaTuueckass MoOJAeIh M TPOTPAMMHBIA TPOAYKT BBIUMCICHUS ONTHMAILHOTO 3HAUYCHUS
koaddurmenta Temtodpukanuy naporypousaHon TIOLI.

3aB. kadenpoit «T u I'» T.b.O3upbaes « »

7.3. Bonpochl K 3K3aMeHy 1o Jucuuiinie «MCTOYHHKH U CHCTEeMbI TeNJI0CHAOKeHU s
npenpuATHID

1. Ha3nauenue u knaccudukanus TOLI, ncrnoab3yeMbIX B CUCTEMAX TEIIOCHAOKEHUS.

2. Ha3naueHue, TEMJIOBbIE CXEMBI, COCTaB 000PYAOBaHUs, TapaMEeTPhl U 00JIACTH IPUMEHEHMUS
IIPOU3BO/ICTBEHHBIX NAPOTYPOMHHBIX 3JIEKTPOCTAHIHH.

3. DHepreruyeckas 3PPEKTUBHOCTh TEIUIOPHUKAIMN U €€ 3aBUCUMOCTH OT KOA(PHUIIHEHTA
TerutopuKauy. BeIOOp oNTHMaIbHBIX HAYAIBHBIX M KOHEUHBIX TapaMeTpoB napa va TOLI.

5. D PexTUBHOCTD MPOMEKYTOUHOTO Tieperpesa napa Ha TOLI. PereneparuBublii mogorpes
MIUTATEJIbHOM BOJIbI U €r0 paclpeieIeHUE M0 CTYIICHSIM.

6. OnTumu3zanus nNapaMeTpoB U CXEM CUCTEMbI PEr€HEPATUBHOIO MOJ0rPEBA MUTATEIILHON BOJIBI.
Oco6eHHOCTH IPUMEHEHUS CMELIMBAIOIMX U TIOBEPXHOCTHBIX M10JI0TPEBATEIIEH.

7. CxeMbl OTITyCKa TEXHOJIOTMYECKOro napa u ropsueit Boast ot TOLI.

8. IIpuHuMnuanbHele TemaoBbie cxembl TOL] ¢ mapom u ropstueit Bogoi 1 ux 3¢h(heKTUBHOCTh
(TeroBasi 5KOHOMUYHOCTb, HAZIE)KHOCTh U KallUTaJIbHBIE 3aTPAThI).

9. Pacnipenienenue TEIUIOBBIX HArpy30K MEXILy OTOOpamMu TypOWH M MIUKOBBIMU BOJIOTPEHHBIMU
KOTJIAaMH U BBIOOP ONTUMAJIbHBIX 3HaYeHUH KOA((HULIMEHTOB TEIIO(PUKAIIH.

10. CoBmecTtHas padoTa KoTenbHBIX U TOL] B cuctemax TemnocHadxenus. OcoOeHHOCTH
HCIOJIb30BAaHUS Ta30TYpOMHHBIX arperaToB U JABUratesaei BHyTPEHHEro CropaHus Juis
KOMOWHUPOBAaHHOHN reHepaluy TeIIOThl U 3JIEKTPOIHEPTHH.

11. XapakTepuCTUKH COBPEMEHHBIX KOTEIbHBIX YCTAHOBOK M TEIIOPUKAIIMOHHBIX TYPOUH.
JlnarpaMmbl pexUMOB TeraodukannonHselx Typous tuna T, [1T u P.

12. Beibop ocHOBHOTO 060pynoBanus mpombinuieHHONH TOL. CobcTBennbie Hy)apl TOLL. ITytu
CHIDKEHUS 3aTpaT SHEPTruu Ha COOCTBEHHBIE HYK/IbI.

13. BeiOop THIIa IpHUBO/Ia BCIIOMOTAaTeIbHBIX MEXaHIN3MOB. BIOOP OCHOBHOTO M BCTIOMOTaTEIEHOTO
00opyIOBaHUA.

14. IlpuauunuanbHas v noiaHag cxemsl TOL[. Meroauka pacyeTa NpUHIMIUATIBHON TETUIOBOM
cxemnl TOLI.

15. AnroputmM pacuera TemiaoBoi cxeMbl Ha OBM. Mertoas! aHanu3a termnoBsix cxem TOL u
M3MEHEHHMH B HUX: KCEPreTHUecKui, Koa((HUIIMEHTOB IEHHOCTH TEIUIOTHI U K03 puimeHToB
U3MEHEHHs MOIIHOCTH. HazHaueHue, MpUHIMIIBI IEHCTBUSA U METOBI pacueTa 3JIEMEHTOB TEIIOBOI
cxembl TOL]

16. MeToabl ¥ cXeMbI BOAOIOAroTOBKH Ha TOII.

17.0npenenenue pacxoja ToIMBa, nmorpedasemoro Ha TOLI, u crmocoboB pacnpeneneHus ero
3aTpaThl HA IPOU3BOJICTBO JICKTPOIHEPTUH U TEIUIOTHI, OTIycKkaemoil ot TOLI.



17. Texuuko-skoHOMHUYECKHE nokazaTenu coBpeMeHHbIX TOLl. Yactawie KIIJ[ u yaensHbIEe pacxoabl
TOIIMBA Ha IPOU3BOJICTBO 3JIEKTPOIHEPTUU U TEIIOTHI.

18. Yuer BnusHuUSA COOCTBEHHBIX HY)KJ Ha okazarenn TOLl. VYienpHble KanuTalbHBIE 3aTPATH,
yJeJIbHAs YMCIEHHOCTh MepcoHaa u cebectoumocts 3aeprun TOLL.

19. Koapdumuent termopukanmu u ONpeesiCHHe ero ONTHUMAIBHOTO 3HadeHus. TpeOoBaHHS K
BbIOOpy momanku ans TOL[. I'enruian w kommoHoBKa mnpombinuieHHOW TOLl. Texnuueckoe
BojocHaOxenue TOII.

20. OxpaHa OKpyXaromei cpeibl OT BpeaHbIX BbIOpocoB TOLI.

21. HMcnonp3oBaHME NHUKOBBIX BOAOIPEMHBIX KOTIOB. I[IpMHIMIMAIbHBIE CXEMbI, MapaMeTpbl U
000pyI0BaHNE PHEPTeTUUECKUX Ta30TypOMHHBIX ycTaHOBOK (I'TVY).

22. Metoas! noBeieHus TermioBoi 3¢ dexkrnBroctu I'TY. OCOOEHHOCTH TEIUIOBBIX CXEM
ternodukannonubx I'TY.

23. MeToauka pacueTa TEIIOBBIX cXxeM ra3oTypOunHbIx TOLI. Pexxumbl paboThI 1a30TypOMHHBIX
TOLI. TexHUKO-3KOHOMHUYECKHE MTOKa3aTeau ra3oTypounusix TOLI.

24. IIpyHUMIIHANIBHBIE CXEMBI, TapaMeTpbl U 000py10BaHKeE Mapora3zoBbix ycraHoBoK (IIT'Y).
Oco6ennoctu cxeM [ITY ¢ BHyTpULIMKIOBOM razugukanyiei TBepJoro TOIUIHNBA.

25. YcioBus npuMeHnMocTH pazianuHblx TUNOB [II'Y. OcobeHHOCTH TernopUKaMOHHBIX YCTAaHOBOK
I'Y. Meroauxka pacuera napora3oBsix TOILI.

26 CorocTaBUTENbHBIN aHauu3 TEXHUKO-I)KOHOMMYECKUX IIOKa3aTesled MNapoTypOUHHBIX,
ra3oTypOUHHBIX 1 Tapora3zoBsix TOLI.

27. WUcnonws3oBanue atoMmubix TOL[ (ATOL), cranuumit temnocHabxenuss (ACT) u cranuuit
npou3BojicTBeHHOro TeriocHadxenus (ACIIT) mist oTnycka napa v ropsiueit BoAbl IPEIPUSITHSIM.
28. OcoOeHHOCTH KOHCTPYKLUI 1 peKUMOB pabOThI SAEPHBIX PEaKTOPOB. IIpuHIMIINANIBHBIE CXEMBI,
napameTpsl ¥ 000pyI0BaHUE aTOMHBIX MCTOUHUKOB TeruiocHa0xeHus (AUT).

29. OCcoOGEHHOCTH TEIJIONOATOTOBUTENBHBIX YCTAHOBOK M CXEM OTIyCKa TEXHOJOIMYECKOro IMapa
AUT.

30. IlepcieKTMBBI M YCIOBHS BHEIPEHHS AaTOMHBIX XEMOTEPMHYECKMX CHCTEM JIIbHETO
teriocHabxkenus (AC/IT) Ha Oa3e BoICOKOTEMITEpATYPHBIX AJIepHBIX peakTopoB (BTP).

O0paszen 0uWJieTa K 3K3aMeHy N0 IMCHUIJIHHE

MMWHUCTEPCTBO HayKu 1 Bbicwero obpasosaHusa PP
[PO3HEHCKMWI rOCYAapPCTBEHHbIN HEDTAHOM TEXHUYECKUIA YHUBEPCUTET UM. aKag. M.[. MUAnnMoHWwmKoBa
NHCTUTYT 3HEpPreTnKM
Kaghedpa «TernnomexHUKa u 2uopasauxka»

I[I/ICHI/IHJ'II/IHaI «ACTOYHMKH M CHCTEMBI TEIJIOCHAOKEHUS»

BUJIET Ne 1

1. | Oueprernueckas 3(HEKTUBHOCTD TEMIOQUKALMK U €€ 3aBUCUMOCTh OT KO3 duimenrta
TerouKaumn

2. | Boibop onTUManbHBIX HAYaJIbHBIX M KOHEUHBIX apamMeTpoB mapa Ha TOL]

3. | ODddexTrBHOCT MTPOMEKYTOUHOTO Ieperpesa napa Ha TOL]

3aB. xadeapoi
«TemnoTexHnKa U THAPABINKA T.b.O3upbaes




KomnuiekT 3aganuii 1Is1 BHINOJHEHUs] pacdeTHO-Tpaduueckoi padoThl

«PacueT cxembl TapOKOMIIPECCHOHHOTO TpaHcopMaTopa Teria (XOI0IMIbHON YCTAHOBKY WIIH
TETIOBOTO HACOCA. )»

2 OHTI/IMI/I3aHI/I${ IapaMETpPOB U CXEM CUCTEMBI PEICHEPATUBHOI'O IIOJ0I'PEBA MMUTaTSIIBHON BOJBI.

Omnpenenenue pacxo/ia TOIINBA, noTpedisiemoro Ha TOL, u cnocob6oB pacpeeseHus ero
3 3aTpaThl Ha MPOU3BOJICTBO JIEKTPOIHEPTUHU U TEIIOTHI, OTImyckaeMoii ot TOLI.




7.4. Onucanue TokasaTejed u KPUTECPHUECB OLCHHBAHHA KOMHGTGHHI/Iﬁ Ha PAa3JIMYHbIX 3TallaX HX (1)0pMI/IpOBaHI/I}I, OIIMCAaHUEC

IIKaJIbl OLCHUBAHUSI. Taoauna 7
IInanupyemble pe3ybTaThbl 0OcBOeHHs1 | KpuTepuu oneHnBaHus pe3yJbTaToOB 00y4eHHs HanmeHnoBanu
KOMIIeTeHI[HH e
menee 41 6amon 41-60 6an108 61-80 6as10B 81-100 6a10B OLEHOYHOTI'0
(HeynoBJIeTBOPUTEIb | (YI0BJETBOPUTEIbH
HO) 0) (xopoo) (OTJIMYHO) cpeacTsa

IIK-2 cnocoOHOCThIO K pa3paboTKe MEpONpUSTHUI IO COBEPIICHCTBOBAHUIO TEXHOJOTMM IPOU3BOJCTBA; obecreueHuto Oecriepe0oitHON padoThl,

HpaBHJIBHOﬁ 9KCILTyaTaiuu, pECMOHTA U MOACPHU3ALUN SHCPIETUYCCKOI0, TCINIOTEXHUYCCKOT'O U TCINIOTEXHOJIOTHYCCKOI0O O6OPYI[0BaHI/I$I.

CdhopmupoBaHHBI CdopmupoBanHbI
3HATh: e, HO e
— oO0mue 3aKOHOMEPHOCTH HW3MEHEHHUS colepKatine CHCTEMATHICCKIIC
OT/ETbHbIC
NOTpeOIeHUS TETIOTHI 5
poOeIbl 3HAHUS
OPEANPUATHSIMA T[PH  M3MEHEHUSX dparmeHTapHbIe
DEATD P p P HenonHblie 3HaHMS SHaHUA
napaMeTpoB Hapy>KHOT'O BO3/yXa U 1O 3HaHUS
yacaM pabodeil CMEHBI,
— METOJbl  ONpeAeNeHUs  BEIUYUH
pPacxoJl0B TOIUIMBHO-YHEPT€TUIECKUX
pecypcoB pa3sHbIMU TUTIAMHA
TETUIOTEHEPUPYIOIINX YCTAaHOBOK;
YMeTh: YMeHus nojHsle, CdopmupoBaHHBI
Hemonubie JIOTTYCKAFOTCS e
BBISIBIISITh PACUETHBIE PEXHUMBI PaOOTHI YacTruHble yMEHHS HeGOBIIIHE
. YMEHHS YMenus
KaXJI0T0 U3 3B€HbEB CUCTEMHI ; OLIUOKH
B Ycneunoe u
BJIaJeTh:
q CHUCTEMaTHYECKOM | CHCTEMATHYECKOe
— HaBBIKAMH pacueta CUCTEM | YacTHyHOE BIAJCHHE CCHCTEMATHHICCKOC MPUMEHCHHUU pUMEHEHUE
TENIOCHAOKEHNS U €€ JJIEMEHTOB C HABBIKAMI TIPUMCHCHHC HABBIKOB HABBIKOB
UCIIO0JIb30BaHUEM KOMITBIOTEPHBIX HaBBIKOB JIOTTyCKaroTCA
TEXHOJIOTHIA; pooebl
— MeToJlaMHu OIpeIeIeHuUs

Bonpocsr k
pPyOEKHBIM
aTTeCTalUsM,
YCTHBIU OITPOC,
PI'P tempbl
MPAKTUYECKUX
"
1a00paTOPHBIX
pa0or.




pacUeTHBIX PAacXoJ0B BOABI U 3HAHUU
rnapa IO y4acTKaMm TEIUIOBOU
ceTu




8. OcobenHocTH peajn3anuu TUCUUILTHHBI 1151 MHBAJIU/IO0B U JIUIL €

OIrpaHUH4Y€¢HHBIMHA BO3MOKHOCTHMH 310POBbHA

Jns ocymiecTBiIeHHS TPOLEAYP TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U MPOMEXKYTOYHOH aTTecTaluu
00ydJaromuxcsi Co3JaHbl (QOHABI OLEHOYHBIX CPEICTB, aJalTUPOBAHHBIC M WHBAJIUIOB M JIMI C
OrpaHUYEHHBIMH BO3MOXHOCTSIMH 30POBBS 1 TMO3BOJIIIOIIUE OLCHUTh TOCTH)KEHHE UMH 3aIJIAHUPOBAHHBIX B
OCHOBHOM 00pa3oBaTelbHOW NpOrpaMMe pe3ylbTaToB OOydYeHHs W YpPOBEHb C(OPMHUPOBAHHOCTH BCEX
KOMIIETEHIINH, 3asBICHHBIX B 00pa3zoBaTenbHON mporpamme. @opMa mpoBeneHHus TEKYLIEH aTTecTaluu JUIs
CTY/ICHTOB-MHBAINJOB YCTaHABIMBACTCS C YYETOM HHIMBHIYAIbHBIX TNICUXO(QH3MYECKUX OCOOCHHOCTEH
(ycTHO, THCbMEHHO Ha Oymare, MUCBMEHHO Ha KOMIbIOTepe, B (opMme TecTUpoBaHus u T.m.). [lpu
TECTHPOBAHHUH JUIS CIA00BHAIINX CTYIECHTOB MCIONB3YIOTCS (POHMBI OLEHOYHBIX CPEACTB C YKPYMHEHHBIM
mpudrom. Ha »dsK3aMeH TpuWriamaercs COMPOBOXKTAIONMINN, KOTOPBI o00ecredYnBaeT TEXHHYECKOE
COIIPOBOXIEHHE CTyAeHTY. Ilpn HeoOXooMMOCTH CTyIEHTY-WHBIWAY NPEAOCTABISIETCS AOMOJHUTEIBHOE
BpeMs IJIs1 IOATOTOBKH OTBETA Ha 3Kk3aMeHe (i 3adere). OOyyaromuecs ¢ OrpaHUICHHBIMU BO3MOKHOCTSIMU
3I0pOBbs M OOy4YaroLIuecss MHBAJIMIbl 00ECIIeYMBAIOTCSl MEYATHBIMU M 3JEKTPOHHBIMH 0Opa30BaTEbHBIMU
pecypcamu (TporpaMMbl, yd4eOHBIE TIOCOOWS [UISI CaMOCTOSITEIhbHOHW paboTel W T.10.) B (opmax,

alanTUPOBAHHBIX K OFPAaHUYCHUSIM HX 3[0POBbS U BOCIPHUATHS HH(OpMAIHH:

1) JUIsl MTHBAJIMOB U JIUI] C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 340POBbBSI 110 3PEHHUIO0:

- IJISl CJIelbIX: 3a/laHUs JUIS BBIIOJHEHHUS] Ha CEMHHApax M MPAKTHYECKUX 3aHATHUAX O(OPMIISIOTCS
penbedHO-ToueuHbIM WpudTOM bpaiins uian B BuAe 3JEKTPOHHOIO JAOKYMEHTA, JOCTYHMHOI'O C MOMOLIBLIO
KOMIIBIOTEPA CO CIELUATU3UPOBAHHBIM HPOTrPaMMHBIM OOECHEUCHHEM JUIS CIEMBIX, JUO0O0 3a4MTBHIBAIOTCS
ACCHCTEHTOM; ITMCbMEHHBIE 3a/1aHUsl BBINOJHAIOTCSA Ha Oymare pesbedHO-TOueqHBIM LpudToM bpaiins nim
Ha KOMIIBIOTEpE CO CIEHUaIM3UPOBAHHBIM INPOrPAaMMHBIM  OOecliedeHHeM JUIs  CIeNbIX  J0o
HQ/IMKTOBBIBAIOTCA ~ ACCHCTEHTY; OOyd4aromuMcs Ui BBIIOJHEHMS 33JaHUsl TP HEOOXOIMMOCTH
MPEJOCTABIAETCS KOMIUIEKT HMHCbMEHHBIX NPHHAMISKHOCTEH M Oymara Juisi mHMchbMa peibe(HO-TOUSUHBIM

H_IpI/I(i)TOM Bpaﬁnﬂ, KOMIIBIOTEP CO CICIHUAIM3UPOBAHHBIM ITPOTrPaMMHBIM obecneueHuEM JJIA CIICTIBIX,

- JIdA cnaﬁosw_‘mmnx: obecreunBaeTcs HUHIAUBUAYAJIBHOC PABHOMCPHOC OCBCILICHUC HE MCHCC 300
JIFOKC; O6y‘{aIOIJ_[I/IMC$I AJId BBIIIOJIHCHUA 3adaHUA TIPU HCO6XOI[I/IMOCTI/I MpeaAOCTABIACTCA YBCIMYUBAIOMICE
YCTPOﬁCTBO; BO3MOXKHO TaK)Xe MCIIOJIBE30BAHHE COOCTBEHHBIX YBCINMYHBAOIIUX YCTpOﬁCTB; 3agaHuA  1IJIAd

BBITOJIHEHHS 331aHUI OQOPMIISIFOTCS YBEIMYESHHBIM MPU(TOM;

2) JJIs1 UHBAJIMJOB U JIMI C OTPaHUYCHHBIMU BO3MOKHOCTAMU 3/10POBbA IO CIIYXY:
- AJId TJIYyXUX H CJIaﬁOCJILIHJa]].II/IX: o0ecreunBaeTCsl HaJIM4une 3BYKOYCI/IJ'II/IBaIOH.[€I>i anfrnapaTrypsl
KOJUICKTUBHOT'O IIOJIb30BaHUA, IPU HGO6XOI[I/IMOCTI/I O6y‘laIOH_II/IMC$[ npeaAOCTaBIACTCA 3BYKOYCHUJIIMBAKOIIAA

arnmnaparypa MHAUBUAYAJIbHOTO IMOJIB30BAHWA; IPCAOCTABIISIIOTCA YCIIYI'U CypAOIICPCBOAYNKA,

- A8 CAeNOrJyXHX JIOIYCKaeTcs TMPUCYTCTBHE  ACCHCTEHTa, OKa3bIBAIOMIETO  YCIYTH

TI/I(l)J'IOC}’p,I[OHCpeBOI[‘-II/IKa (HOMI/IMO Tpe60BaHI/H>’I, BBITIOJTHACMBIX COOTBETCTBCHHO JIsA CJICIIBIX U I‘J'IYXI/IX);



3) JUTS JTAT] C TSDKEITBIMUA HapyIICHUSMHU Pedd, TIyXuX, CI1a0OCHBIIIAINX JIEKIIMA U CEMUHAPHI,
MPOBOJIIMEIC B YCTHOH (popMe, MPOBOJATCS B IUCHMEHHOU (opMe;

4) JUTSE HHBAJIMIOB U JIUII C OTPaHWYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbS, HMEIOIIMX HAPYILIEHHUSA
OMOPHO-IBUIraTeJLHOI0 annapara:

- JUTSL JIUI] C HAPYIICHUSMHU OTIOPHO-/IBUTATEIBHOIO anmapaTa, HapyIICHUSMHU JBUTATEIBHBIX ()yHKITHMA
BEPXHUX KOHCYHOCTEH WM OTCYTCTBHEM BEPXHHMX KOHEUYHOCTECH: MHUCHMEHHBIC 33JaHUs BHIMIOJHAIOTCS Ha
KOMITBIOTEPE CO CIEIUAM3UPOBAHHBIM MPOTPaMMHBIM OOECIICUCHUEM WU HAJIUKTOBBIBAIOTCS ACCUCTEHTY;
BBITIOJTHCHHE 3a/laHui (TECTOB, KOHTPOJBHBIX PadOT), MPOBOJUMBIC B IMUCHBMEHHOW (opMme, TMPOBOIATCS B

yCTHOU opMe myTeM ompoca, Oeceabl ¢ 00yJIatonMes.

9. YueOHO-MeTOAUYECKOe U HHPOPMAIIMOHHOE OOecneyeHne JUCHUIINHbI

9.1 /lurepartypa

1. Kucc B.B. Pacuér napoBoii cuctemsbl TEIIOCHA0KEHUS MUILEBOT0 MPEAIPUITHS
[DnexkTpoHHBIH pecypc]: yueOHo-MeToauueckoe nocodue/ Kuce B.B., Kazakos A.B.,
PaxmanoB F0.A.— DnektpoH. TekcToBbie nanHble.— CankT-IleTepOypr: YHuBepcurer
NTMO, UuctuTyT X0n01a u Ouorexnonoruit, 2014.— 66 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/68090.html.— 3BC «IPRbooks»

2. Tlocamxkos M.B. DHeprocbepexxeHnne B cucteMax TeriocHabkeHus [ DIeKTpoHHbIN pecypc:
yuebnoe nocooue/ [locamkos M.B., Hemuenko B.U., TutoB I'.11.— DnekTpoH. TEKCTOBBIE
nanabie.— Camapa: Camapckuii rocy1apCTBEHHBIA apXUTEKTYPHO-CTPOUTEIHHBIN
yausepcuret, DbC ACB, 2014.— 192 ¢.— Pexwum nocryma:
http://www.iprbookshop.ru/29799.html.— 3BC «IPRbooks»

3. CrepmuroB B.A. LleaTpann3oBaHHOE TEIUIOCHA0KEHUE TIPEANIPUATHH, TOCETICHUN
ropojckux okpyros. KypcoBoe u uniaoMHoe IpoeKTHpoBaHue [ DIeKTpOHHBIH pecypc]:
yauebnoe nmocodue/ Ctepnuros B.A., Manykosckas T.I'., KpamuenkoB E.M.— DnektpoH.
TeKCTOBbIe JaHHble.— Jlumenk: JInnenkuii rocyjapcTBEHHbIN TEXHUYECKUN YHUBEPCUTET,
3bC ACB, 2013.— 105 ¢.— Pexum nocryna: http://www.iprbookshop.ru/55175.html.—
3BbC «IPRbooks»

4. Koctun B.1. DueproadpdexrrupHas paboTa HACOCOB U BEHTUJISITOPOB B CUCTEMAxX
TEIUIOCHA0XKEHUS M BEHTHIIALIUY [ D1eKTpoHHBIN pecypc]: MoHorpadust/ Koctun B.M.—
DneKTpoH. TeKCToBbIe NaHHble.— HoBocubupck: HoBocubupckuii rocy1apcTBeHHbIN
apXUTEKTYpHO-CTpoUuTeNbHbIN yHuBepcuteT (Cubcrpun), ObC ACB, 2015.— 188 ¢.—
Pexxum noctyna: http://www.iprbookshop.ru/68866.html.— 3BC «IPRbooks»

5. Knumos I''M. HerpaauunonHsle 1 BO30OHOBIsIEMble HCTOYHUKH SHEPTUHU IS TOTy4EHUS
TEIUIOTHI B CHUCTEMaX TEIUIOCHA0KeHUs (Tra30ruIpaThl €CTECTBEHHOTO rasa) [ DIeKTpOHHBIN
pecypc]: yae6Ho-MeTonuueckoe nocodoue/ Knumos .M., KnumoB A.M.— DneKkTpoH.
TeKCcTOBBIe JaHHble.— HxHuit HoBropoa: Huxeropoackuii rocy1apcTBEHHBIN
apXUTEKTYpHO-CTpouTeNbHbIH yHHBEepcuTeT, DBC ACB, 2016.— 29 ¢c.— Pexum nocryma:
http://www.iprbookshop.ru/80911.html.— 3BC «IPRbooks»

B) UHTEepHET-pecypebl
HNuTtepHer pecypce - Www.gstou.ru, snexktpoHHble Oubnuoteunslie cuctembl (ObC): «IPRbooksy,
«KoncynbTaHT cTynenTay, «Ilbooksy, «Jlanby.


http://www.gstou.ru/

pandia.ru>text/77/220/10017.php

bwt.ruyJnsimpombinuienHocTy Teruosneprerikarboiler

twirpx.comyBce mis crynenta>357677

book-gu.ru»2013/03/water/

gazovik-teploenergo.ruyindex.php?id=1272

03-ts.ru>index.php?fla=stat&idd=593&nma=downloads

irbis.amursu.ruyDigitalLibrary/AmurSU_Edition

@ N0~ W

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

B) IPOrpaMMHOE 1 KOMMYHUKAIIMOHHOE 00ecreyeHue

CpencTBa obecrieueHUs] OCBOEHUS TUCIIUITIIMHbI

Pacuernsie kommbrorepusie mporpammbl: MATHCAD, EXEL.

ONEKTPOHHBIM KOHCIEKT JIEKUMH M 3JEKTPOHHO-OOYYarolMi KOMILIEKC 10 JUCLUIUINHE
«VCTOUHUKH U CUCTEMBI TEIUIOCHAOKEHUS IPEIPUSITUI

TecTbl 17151 KOMIIBIOTEPHOTO TECTUPOBAHMSI CTYIEHTOB

9.2 MeToanuyecKue YKa3aHUs M0 OCBOEHHUIO THUCHMILIHHBI (Tpunoxenue 1)

10. MaTepHaJbHO-TeXHHYECKOE 00ecneuyeHrue TUCIUIIINHBI

Jliia obGecrnieueHus: OCBOCHUS JUCHMILIMHBI HEOOX0AUMO Hajauuue y4eOHOM ayTuTOpuH, CHAOKEHHOM
MYJbTUMEAUMHBIMU CpPEACTBAMU JJI NPEACTABICHUS NPE3EHTALUN JIEKIMA M IO0Ka3a y4eOHbIX
(buIbMOB.

Kracc ¢ nepcoHaabHBIMU KOMIBIOTEPAMU JIJISl TPOBEICHUS MPAKTUYECKUX 3aHATUN U BUPTYaJbHBIX
aboOpaTOPHBIX padoT.

VYuebuble ayauropun kadenps! "Temnorexuuka u rugpasnuka” B 'YK ITHTY — Ne 4-20, Ne4-45,
Ned4-47u  Ned4-49, cHaGxeHHbIE MYIbTUMEIUMHBIMUA CPEACTBAMU /TSl IPE/ICTABIICHUS MPEe3eHTALUI
U TI0Ka3a y4yeOHBIX (PUIBMOB

11. lonoJiHeHMs1 M U3MeHeHUsI B paboyeii mporpaMMe Ha yuyeOHbIN roa

JloronHeHHs ¥ HU3MEHEHMsI B paboune MporpamMMmbl BHOCSTCS €XKETrOJHO Iepes] HavyajloM HOBOTO
yaeOHoro roga no ¢gopme. M3Menenus nomxHb 0QOPMIIATECS TOKYMEHTAJIbHO M BHOCSITCSI BO BCE
YYTEHHBIE IK3EMILIAPBI.

[Iporpamma coctaBneHa B cooTBeTcTBUU ¢ TpeOoBaHusiMu PI'OC u ¢ yyeToM peKOMEHIaluil 1o
HarnpasieHuto moArotoBku 13.04.01 «TemmosHepreTnka v TETIOTEXHUKA.
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Hanunune o6opynoBanusi u TCO nmo aucuunjmue
«MCTOYHUKHU H CHCTEMBI TENJIOCHAOKEHHU

1 JIaGoparopusrii kommieke "Temonepenaua npu kousekuuu u 06xyse" TITK-010-9J1P-01
(9 maGopaTopHBIX paboT)

2 VYuebHo-1abopaTopHbIil KOMIUIEKC «TemiooOMeHHUKIY
(4 nabopaTopHBIX pabOTHI)

3 BupryansHbiil mporpaMMHbBIN J1abopaTopHbIi KomIuieke "TemmorexHuka"

(6 nabopaTtopHbIX padboT)

4 Buptryaneubiii yaeOHbIN KOMILIIEKC «TeIIoBbIe AIeKTPOCTaHIINN
KomMIuiekc npegHazHadeH Ui HCCiel0BaHUs MPOLIECCOB HACTPOMKHU M HAJIJIKU CUCTEM
TEIJIOBOM 3JIEKTPOCTAHINH, a TAKKE KOHTPOJIS U MOHUTOPUHTA COCTOSHUS 3JIEMEHTOB
CHCTEM BO BpeMs UX pabOThI U JEMOHCTPAIMH BIUSHUS U3MEHEHUS TapaMeTPOB
anemeHToB. [Iporpamma comepxut rpaduueckyro nHGoOpMaIuio, H300pakeHUs
MOHHUTOPOB, NTAHEJIN YIPABICHUS U COOOIICHUS aBapUITHON CUTHATIN3AIIUU AaHAJIOTUYHbBIE
peaIbHBIM.

B cocras Bxogurt:
1. [lepcoHanbHbIN KOMIIBIOTEP, MOHUTOP, KJIABUATYPa, MbIIIIb.
2. [IpenycTaHoBIEHHOE CHEUAIN3UPOBAHHOE IPOrPaMMHOE 00eCTIeUeHHE

5 KommnexT mnakaroB 560x800 mm, M300paxeHre HaHECEHO Ha TUIACTUKOBYIO OCHOBY
TonmuHON 4 MM 1 pazmepoM 560x800 mm. M300pakenne 061a1aeT BOJTOCTOMNKUMHI
cBoiicTBamu. Kaxkplii T1akaT uMeeT 3JIEMEHThI KPEIUICHUS K CTEHE.

5.1 | Dkcmyaraius TEIIOPHEPTETUUECKUX YCTAaHOBOK U ceTet (16 mit.)

5.2 | «Temmomaccoodbmen» (16 mrT.)

5.3 | TypOunbl 1 060pyAOBaHHE TETUIOBBIX cTaHIMiA (16 1mIT.)

6 DNeKTPOHHBIE MJIaKaThl J[eMOHCTpAIMOHHBIE KOMILJIEKCHI Ha 0a3e MyJIbTHMeIna-
MPOEKTOpa (KOMIUIEKT 3JIeKTPOHHBIX MmiakatoB Ha CD, mynbeTumenua-npoextop BENQ,
HOYTOYK, 3kpaH 1,5x1,5 m):):

a. TennmomaccooOmeH (122 mir.)

TypOunb! TeroBbIX cTanimii (21 mT.)
[Ipesentanuu:

1 Tennonepenaua

2 TennoBble U AaTOMHBIE 3JEKTPOCTAHIIUN

3 Bunel, coctaB 1 HazHaueHHE TYpOUH TEIJIOBBIX CTAaHIUI

4 TennoBele ceTH U TEIIONOTPEOIIAIONINE CUCTEMBI.

5 MeTtob! onpeiesieHrs pacueTHOW MOTPEOHOCTH B Mape U ropsyeit Boae s
TEXHOJIOTMYECKUX HYXI.

6 XapakTepHble pexXUMbl U TpaduKU TETIONOTPEOICHUS.

7 TernoBoii GaaHC MPOM3BOACTBEHHBIX TOMEIICHUH.

8 CyTouHbIE U CMEHHBIE TpaQUKU TEIIONOTPEOICHHUS.

9 Krnaccudukanus TernoBeix Harpy30k. Ce30HHbBIE U KPYTJIOT0JJOBbIe HATPY3KH.

10 CucreMbl TOPSYETO BOJOCHA0KEHHUS, OTOTIICHHUS

11 Knaccudukanus cuctem ropssuero BOJJOCHa0KEHHS IPOMBIIIUICHHBIX, )KUJIBIX U
OOIIIECTBEHHBIX 3JaHUH.

12 CucreMbl BEHTUISIIMN U KOHJUIIMOHUPOBAHUS BO3TyXa MPOMBIIUIEHHBIX TOMEIIECHUI

13 Knaccudukanms cucteM KOHANIIMOHUPOBAHUS BO3TyXa.




14

Metoael  perynupoBaHMsl  OTHYCKa TEIJIOTBI M3 CHCTEM  I[EHTPAJIM30BAaHHOIO

TETUIOCHAOKEHUSI.
15 | [IpucoenuHenue noTpedUTENEH TEIIOTH K TETJIOBBIM CETSIM.
16 | Meroabl onpeeneHNs pacYETHBIX PACX0I0B BOBI M Mapa MO y4acTKaM TETJIOBOM CETH.
17 DKCIuTyaTanus CHCTeM TeIIOCHAOKESHMSI PETPUATHI
18 | Haznauenue u xnaccuduxanus TOL, ncrnonb3yeMpIx B CUCTEMax TEILNTIOCHA0KEHHUS.
19 CxeMbl 0TIIyCKa TEXHOJIOTMUECKOT0 apa 1 ropsueil Boasl ot TOLL.
20 MeToanl U cXeMbl BOLOIIOATr0TOBKY Ha TOL.
21 | Pexwumsl paboTsl razoTypOuHHbIX TOLI.

BuneodmieMel:

[Tpunumn paboThl KOTIIA;

- [TapoBoi xoren;

- [TapoBble TypOUHBI;

- [lmamst ropenku;

- HBI/I)KGHI/IC KHUIKOCTH B pa60qu KOJIECEC,

- KOpOTKOG 3aMbIKAaHHC,

- TemIooOMeHHHKY;

- Typbuna K-800-240;

- Posxur kotna;

- ' pagupHu;

- [Ipuniun paboTsl Hacoca

- DKCIuTyaTalus 3HeproodJoKoB;

- Pabora neasparopa;

- Ipunnmn paboTs! AIMOCOCA;

- [IpuHumn paboTsl 1IEHTPOOEKHOTO HACOCA;

- MHorocryreHuarslii Hacoc;

- Hacoc ITHC-1.

- Kak paboraer TOC;

- Pszanckas I'POC;

- Xabaposckas TOL]




[Tpunoxenue 1
MeTtoauyeckue ykazaHusi 10 OCBOECHHIO JUCHHUILINHBI
«MCTOYHUKY H CHCTEMBI TENJIOCHAOKEHU I

1. MeToaunuyecKue YKazanusa i Oﬁy‘lalOIIII/IXCH 0o IMJIAHUPOBAHUI0 U OpraHu3alum
BPEMEHH, H606X0}1HMOF0 AJIF OCBOCHUSA TUCHUIIJIUHBI.

W3ydeHne pekoMeHayeTCcsl HauyaTh ¢ 03HAKOMJICHHSI ¢ pabodeil mporpaMmoii JUCIUTUIINHBI,
€e CTPYKTypOll U coAepKaHHEeM pa3lenoB (Moaynei), (OHIOM OILEHOYHBIX CPEACTB,
O3HAKOMUTHCA C yT-IGGHO-MeTO[[I/I'-IGCKI/IM u I/IH(l)OpMaHI/IOHHbIM 06GCH6‘-IGHI/ICM JUCHUITIINHBI.

JucuuniauHa «VICTOYHMKM W CHCTEMBI TEIUIOCHAOKEHHS» COCTOMT M3 18 CBS3aHHBIX
MEXIy 0000 TeM, 00ECIIEYMBAIOIINX MTOCJIEI0BATEIbHOE U3YUCHHE MaTepurara.

O6y‘~I€HI/IC 110 JUCHHUIIJINHE «VICTOYHHUKY ¥ CUCTEMBI TEILNIOCHAOKEHUS OCYHICCTBJIACTCA B
cienyomux popmax:

1. AyauropHble 3aHSITUS (JICKIUU, TPAKTHYCCKHE/CEMUHAPCKUE 3aHATHS).

2. CamocrostenbHas pa0oTa CTyAeHTa (MOArOTOBKAa K JIEKLUUSAM, NPaKTHYECKUM/
OPaKTUYECKUM 3aHATHsAM, Tecrtam/pedeparam/moknanam/scce, U WHBIM (popMaM MUCHMEHHBIX
paboT, BEIOJHEHUE aHAM3a KeHCOB, MHANBUAYaIbHAsI KOHCYIBTAIHSA C IIPETIOIaBATEIIEM).

3. UntepaktuBHBIE (OPMBI TPOBEACHUS 3aHATHH (KOJUIOKBUYM, JIEKIUS-IUCKYCCHS,
TPYIIOBOE pelIeHHue Kekica u Ap.popMBI).

VueOHBIE MaTepuaid CTPYKTYpHPOBaH M M3y4YCHHE IMCHUIUIMHBI HPOU3BOAUTCS B

TEMATHYCCKOU IoCICa0BAaTCIBHOCTH. Ka)KIIOMy HDaKTI/I‘-IeCKOMV/ CCMHUHAPCKOMY 3aHATUIO H

CaMOCTOSITEIFHOMY M3yYCHHIO MaTepualia IpeIecTByeT JEKIUs 10 JaHHO Teme. OOyuarommecs
CaMOCTOSITENIbHO MPOBOJAT MPEABAPUTENBHYIO MOATOTOBKY K 3aHATHIO, IPUHUMAIOT aKTUBHOE U
TBOPUYECKOE y4acTHE B OOCYXJAEHUHM TEOPETHUUECKUX BOIPOCOB, pa300ope MpoOIEeMHBIX CUTYallul U
MOUCKOB MyTeW ux pemeHus. MHorue mpoOiaeMbl, n3ydaeMble B Kypce, HOCAT JUCKYCCHOHHBIN
XapakTep, YTO NpEeANoyaraeT MHTEPAKTUBHBIA XapakTep IMPOBEICHUS 3aHATHH Ha KOHKPETHBIX
npUMepax.

Onucanue MOCJIEIOBAaTEIbHOCTH ASHCTBUI 06yqa}omer0051:

IIpn m3yueHHMH Kypca CienyeT BHUMATEIbHO CIYIIaTh M KOHCIIEKTUPOBATH Marepual,
W3JIaraéMblii Ha ayJWTOPHBIX 3aHATUAX. JUI1 €ero NHOHMMaHUS M KadeCTBEHHOIO YCBOCHMS
PEKOMEHYETCs CIIEYIOLIas ITOCIIEI0BATEIbHOCTD JEUCTBUN:

1. Tlocne oxoHuaHHsI Y4eOHBIX 3aHATHHA JUISL 3aKpeIJICHHWs MaTepuaia MPOCMOTPETh U
001yMaTh TEKCT JIEKIIMH, IPOCTYIIaHHOW CEeroiHs, pa3o0paTh paccMoTpeHHble mpuMepsl (10 — 15
MHUHYT).

2. [Ipy mOATOTOBKE K JISKIIUH CIIEAYIOMIETO JHS TOBTOPUTH TEKCT MPEABLAYIIEH JSKIHH,
HOAYMaTh O TOM, Kakasi MOKeT ObITh cieayromast tema (10 - 15 munyT).

3. B Teuenue Henmenu BeIOpaTh BpeMs JUIS paOOTHI ¢ JIMTEpaTypoil B omubmmoreke (mo 1
qacy).

4. Tlpy DOArOTOBKE K MPAKTUYECKOMY/ CEMHUHAPCKOMY 3aHSATHIO MOBTOPUTH OCHOBHBIE
MOHATHUS MO0 TeMe, U3yYUTh NMpUMephl. Pelnas KOHKPETHYIO CUTYaIUIo, - MPEIBAPUTEIILHO MOHSTS,
KaKol TeopeTHyecKUii MaTeprall Hy>KHO UCIOIb30BaTh. HaMeTuTh TuiaH peueHus, nornpoodoBaTh Ha
€ro OCHOBE pelIuTh | - 2 nmpakTHuecKue cutyanuu (J1ad.padoTsr).



2. Meroauveckue yKa3zaHus 1o padore o0y4yarommxcsi BO BpeMsi POBeAeHUs JIEKIUil.

Jlexuum naror  oOyyarolMMCS  CHUCTEMAaTU3MpPOBAHHBIE 3HAHUS 10 JAUCLUILIMHE,
KOHIEHTPUPYIOT X BHUMaHHE Ha HaumOoJjee CIOXKHBIX U BaXKHBIX Bompocax. JIekiuu oObIYHO
U3JIAraloTCs B TPAIUIIMOHHOM WM B MIPOOJIEMHOM cTHiie. JIJi CTy/I€HTOB B OOJIBIIMHCTBE CIIy4aeB
B mpobnemHoM ctwie. IlpoGnemMHBI  CTUIL  MO3BOJSET  CTUMYJIHUPOBATh  AKTUBHYIO
MO3HABATEIIbHYIO JESITEeNbHOCTh OOYYaroIMXCSd W WX HMHTEpec K AUCUUIUIMHE, (POpMHpPOBATh
TBOPYECKOE MBIIUICHUE, TPUOETaTh K MPOTHBONOCTABICHUSM U CPAaBHEHHUSM, JIEJIaTh 0000LIICHUS,
AKTUBU3UPOBATh BHUMaHUE O0YUYAIOMIUXCS IIyTEM MOCTAHOBKU MPOOJIEMHBIX BOIIPOCOB, MOOUIPSTH
JUCKYCCHIO.

Bo Bpemsi NEKIMOHHBIX 3aHATUI PEKOMEHAYETCS BECTH KOHCIEKTHPOBAaHHE y4eOHOTO
Mmarepuaia, oopaiars BHUMaHue Ha (POPMYTUPOBKU U KaTETOPUHU, PACKPBIBAIOIINE CYTh TOTO HIIU
WHOTO SIBJICHHUSI, UJIU IPOLECCOB, BBIBOJBI U IIPAKTUYECKUE PEKOMEHIALINH.

KoHcnekT nekuuu aydiie noapas3aessaTh Ha MyHKThI, COOJI01as KPAaCHYIO CTPOKY. DTOMY B
OonpmioN cremeHW OyAayT crHocoOCTBOBaTh  BOMPOCHI  IUIAHA  JIEKIMM, IPEII0OKEHHBIE
npenogaBarensiM. Crnenyer oOpamaTb BHUMAaHHE Ha aKIEHTHI, BBIBOJbI, KOTOpBIE JEJIaeT
npenoaaBarejib, OTMCUasa HauOoJiee BaKHbIE MOMEHTHI B JICKHMOHHOM MAaTCpUaJIC 3aMCHaHHUAMU

«BAXHO», «XOpOIIO 3aliOMHUTL» H T.II. MoxHO ACIaTb 3TO MW C IMOMOMLIBIO Pa3HOUBCTHBIX
MapKCPOB NI PYYCK, IOAUYCPKHUBAA TCPMUHBI U OIPCIACIICHUSA.

[lenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpallleHHi, a0OpeBuaTyp u
cumMBOJIOB. OJHAKO TMpW JajbHEiIIeld paboTe C KOHCIEKTOM CHMBOJIBI JIYYIE 3aMEHHTH
OOBIYHBIMH CIIOBAMU JJIS 6I)ICTp0FO SPUTCIILHOIO0 BOCIIPUATHUSA TCKCTA.

Paboras Haj KOHCIEKTOM JIEKIMH, HEOOXOJUMO HCIOJIb30BaTh HE TOJIBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JHUTEpPaTypy, KOTOPYIO JONOJHUTEIBHO PEKOMEHI0BaN IpernojaBaTelb.
HMmenHO Takas cepbe3Has, KponomiuBas padoTa C JEKIMOHHBIM MaTepHaJIOM MO3BOJUT IIyOOKO
OBJIAJIETh TEOPETUYECKUM MATEPUATIOM.

Temaruka nexuuil gaercs B paboueil mporpaMmme JTUCHUIUIMHBIL.

3. Mertoaunyeckue YKa3aHus o0yyaromumcest no MOAr0TOBKE K
NPaKTHYeCKUM/CEeMHUHAPCKUM 3aHSATUSIIM.

Ha HDaKTI/I‘-IeCKI/IX/ CCMHUHAPCKUX 3aHATUAX TPUBETCTBYETCA AKTHBHOC Y4YaCcTUC B

00CYX/ICHUM KOHKPETHBIX CHUTYyaIlli, CIIOCOOHOCTh HAa OCHOBE TMOJYYCHHBIX 3HAHWW HAXOIUTh
HanOosiee A((PEeKTUBHBICE PEIICHHUS TIOCTABICHHBIX TNPOOJIEM, YMETh HaXOJUTh TMOJIE3HBII
JIONTOJTHUTEbHBIMATEPUA MO TEMATUKE CEMUHAPCKHUX 3aHATHIA.

CryneHTy peKoMeHayeTcs CIeAyIoas CXeMa MOATOTOBKU K CEMUHAPCKOMY 3aHATHUIO:

1. O3HakoMJIeHHE C IUIAHOM IPAKTUYECKOT'0/CEMHUHAPCKOT0 3aHATHS, KOTOPBIM OTpa)kaeT
CoJIep>KaHUEIPEITIOKEHHOM TEMBI,

2. [TpopaboTaTh KOHCIIEKT JICKIIHIA,

3. [IpounTaTh OCHOBHYIO U JOTIOTHUTEIBHYIO JTUTEPATYPY.

B mporecce MmMOArOTOBKM K MPaKTUYECKUM 3aHSATHSM, HEOOXOJUMO OOpaTUTh 0coboe

BHHMaHUE Ha CaMOCTOSATEIbHOE HM3y4YeHHE PEKOMEHJOBaHHOW nuTepaTypsl. Ilpu Bceil momHOTe



KOHCIIEKTUPOBAaHUS JIEKIIMM B HEM HEBO3MOXKHO W3JIOKUTh BECh MaTepual H3-3a JUMHUTA
aynmuTopHbIX 4acoB. [loaTomy camocTositenbHas paboTa ¢ yueOHMKaMH, YYCOHBIMU MOCOOUSIMH,
Hay4HOM, CIIPaBOYHOW JINTEpaTypod, MaTepHallaMM I[EPUOJUYECKUX H3laHui u MHTepHera
sBisieTcs HanOojee PPEKTUBHBIM METOJOM TOJXYYEHHUS JIOTIOJHUTENBHBIX 3HAHUM, MO3BOJISET
3HAUUTENBHO aKTUBH3UPOBATH MPOIECC OBJAJACHUS WHpOpMaIMel, crocodbcTByeT Ooee
rI1yOOKOMY YCBOGHHUIO M3y4aeMoro Marepuaia, GOpMUPYET y CTYJEHTOB OTHOLICHHE KKOHKPETHOM
npobsieme. Bce HOBbIE MOHATHSA MO U3y4aeMOW TeMe HEOOXOAMMO BBIYYUTh HAaW3YCTh M BHECTU B
rioccapuii, KOTOPbIH 11eJ1eco00pa3HO BECTH C CaMOT0 Hauaia U3ydeHHs Kypca;

4. OTBETUTH Ha BOMIPOCHI IIJIaHA TPAKTUYECKOTO/CEMUHAPCKOTO 3aHSTHS;

5. BBINIOJIHUTE JJOMallIHEE 3alaHuE;

6. [IpopaboTaTh TECTOBBIC 3a/IaHUS U 33/1a4H;

7. Ilpu 3aTpynHeHusIX cHOpMyIUPOBaATH BOMPOCHI K MPENOAaBaTENIO.

PesynpTar Takoil pabOThI JODKEH NPOSBUTHCS B CIHOCOOHOCTH CTYyJIEHTa CBOOOIHO

OTBCTUTH HAa TCOPETHYCCKUEC BOIIPOCHI IIPAKTHKyMa, BBICTYIIATh U Y4aCTBOBATh B KOJIJICKTHBHOM
O6CY)KI[€HI/II/I BOIIPOCOB HSy‘I&GMOﬁ TEMBbI, IIPABUJIbHO BBIIIOJHATL ITPAKTHYCCKHUC 3adHUA KW MHBIC

3alaHuA, KOTOPBIC JAIOTCA B (1)OHI[C OLCHOYHLIX CPEACTB AMCHUILINHBI.

3. Meroanuyeckue YyKa3aHMs OOYYAKIIMMCH 10 OPraHM3aLMH CAMOCTOSTEIbLHOMI
padoThl.

Ilenp opraHM3amuMu  CaMOCTOSTENIBHOW paboOThl MO JAUCHUIUIUHE «VICTOYHMKM H  CHUCTEMBI
TEIUIOCHAOXKEHUS» - 3TO YIIyOJICHWE W paclIMpeHHe 3HAaHWW B OO0JIACTH 3HEProoOecredeHus
NPEINPUATHA, K PEUICHUIO BOIPOCOB IMPOCKTUPOBAHUS, DKCIUTyaTalldM M COBEPIICHCTBOBAHHS
cucTeM oOecreueHus MPEANpUsATHI TEIJIOTOW mapa W ropsiuedl Boabl; (opMHUpOBaHUE HABBIKA M
MHTEpeCa K CAMOCTOSATEIIbHOM MMO3HABATEIBHOM I TETLHOCTH.

CamocrositennbHass paboTa OOydYalOMUXCA SIBIAECTCS BaKHEUIIMM BUJIOM OCBOEHUS
COACPpIKAaHNUA OUCHUILIMHBI, MOATOTOBKHW K MNPAKTHUYCCKUM 3aHATUAM U K KOHTpOJ'IBHOfI pa60Te.
Croma e OTHOCATCS M CaMOCTOATENIbHOE YIIyOIeHHOEe W3yYeHHUE TEeM JUCIHUILTHHBL
CamocTosTenbpHass paboTa MpencTaBIseT CO0OW TMOCTOSHHO JAEUCTBYIONIYIO CHCTEMY, OCHOBY
00pa30BaTeNbHOTO MPOIecca U HOCUT MCCIEAOBATEIbCKUN XapaKTep, YTO MOCIYKUT B OydyliemM
OCHOBaHWEM JJI1 HalWCaHUS BBIMYCKHOM KBaTM(UKAIIMOHHOW pabOThl, MPaKTHYECKOTO
IIPUMEHEHHS MTOJTYYEHHBIX 3HAHUM.

OpraHu3anus caMOCTOSATENbHOM paboThl 00ydaromuXxcs OpUEHTHpYeTCsl Ha aKTHBHbBIE
METO/bI OBJAJICHUs] 3HAHUSMH, pa3BUTHE TBOPYECKHX CIIOCOOHOCTEH, Mepexoja OT MOTOYHOro K
MHAUBUAYAIN3UPOBAHHOMY 00YYEHHIO, C YUETOM NMOTPEOHOCTEN M BO3MOXHOCTEHN JINYHOCTH.

HpaBI/IHLHaH opranu3anus CaMOCTOATCIbHBIX y‘Ie6HBIX SaHHTHﬁ, X CHCTCMAaTUYHOCTD,
HCHCCOO6pa3HOC IJIaHUPOBAHUC pa60qero BPEMCHH IIO3BOJICT CTYACHTAM pa3BUBATL YMCHUA U
HaBbIKHM B YCBOCHHU U CUCTEMAaTU3allN an/Io6peTaeM},1x 3HaHI/II>’I, o0ecreynBaTh BHICOKUI YPOBCHB
YCII€EBAEMOCTHU B ICPUOJ] 06yquI/1$1, IMOJIYYHUTH HABBIKU IMOBBIIICHUA HpO(l)eCCI/IOHaJ'IBHOFO YPOBHA.

[TonroroBka K MPaKkTUYECKOMY 3aHSATHIO BKIIOYAeT, KpOME MpOopabOTKH KOHCIEKTa U
MPEe3EHTALMU JIEKIIMH, TIOUCK JIUTEpPaTyphbl (II0 PEKOMEHIOBAaHHBIM CIIMCKaM M CaMOCTOSATEIbHO),
MOJTOTOBKY 3arOTOBOK JUIsl BBICTYIUIEHHH [0 BOMPOCAM, BBIHOCHUMBIM JUISI OOCYXKACHHS IO
KOHKpEeTHOM TeMe. Takue 3aroTOBKM MOTYT BKJIIOUATh LIUTATHI, (PAKThl, COMOCTABICHHE PA3IMUHbIX
no3uiuii, codctBeHHble MbIciu. Ecnau mpobiiema 3auHTEpecoBaja 00y4aroIIerocs, OH MOXET
HOJATOTOBUTH pedepar M BHICTYNHUTH C HUM Ha MPAKTUYECKOM 3aHATHU. [IpakTHyeckoe 3aHATHE -
3TO, MPEXAE BCEro, TUCKYCCHUs, OOCYKICHHE KOHKPETHOM CHTyallMHM, TO €CTh Ipearojaraer



YMEHHE BHHUMATEIBHO CIyIIaTh WIEHOB MaJON TPYNIbl M MOJEpaTopa, a TakkKe craparbcs
BBICKA3aTh CBO€ MHEHHUE, BHICKA3bIBATh COOCTBEHHBIE UJIEU U MPEAJIOKEHUS, YTOUHATh U 3a/1aBaTh
BOTIPOCHI KOJIIEraM M0 0OCYXKICHHUIO.

[Ipu mOArOTOBKE K KOHTPOJIBHON paboTe 00y4YaromUiCs JTOJDKEH TOBTOPATH MPOMICHHBIN
MaTepuajl B CTPOTOM COOTBETCTBHM C Y4EOHOH NpOrpaMMOM, MCIONb3ys KOHCIEKT JEKIUH U
JUTEpaTypy, PEKOMEHJIOBAaHHYIO MpernonaaBaTeneM. [Ipn HEOOXOIUMOCTH MOXKHO OOpaTHThCS 3a
KOHCYJIbTallUeH ¥ METOIMYECKON TOMOLIBIO K IIPEI01aBATENIO.

CamocrosTenbHas padoTa peau3yercs:

— HETMOCPEICTBEHHO B MPOIECCEe ayTUTOPHBIX 3aHSATUN - Ha JICKIUAX, MPAKTHYCCKHUX
3aHITHUAX,

— B KOHTAKTE C MPEMNoJIaBaTe]IeM BHE PAMOK PaCIMCaHUs - Ha KOHCYJIBTAIUAX 110 y4eOHBIM
BOIIPOCaM, B XOJI¢ TBOPUYECKHX KOHTAKTOB, MPH JMKBUIAIIUU 33JI0JDKCHHOCTEH, TIPH BBITIOJIHCHUH
WHMBUIYAIbHBIX 3a/IaHUN U T.]11.

— B Oubmnmoreke, noma, Ha Kadeape MNPH BHIIOJHEHUU OOYyYarOIIMMCS YYEOHBIX U
MPAKTUYECKHX 3a7ad.

Buast CPC u kputepuu o1ieHOK

(o 6amtpHO-periTuaTroBO# cucreme [ THTY, CPC onenuBaercs B 15 6amioB)

Pedepar

Jloxmazg

Occe

YyacTre B MEpOIPUATHIX

NS

Tembl 111 caMOCTOSITEILHON paboThl MpomucaHbl B paboueil mporpamMme AUCLUILIUHBL.
D¢ eKkTUBHBIM CPeACTBOM OCYIIECTBIECHUS OOYYalOLUIMMCS CaMOCTOSTENIbHOW pPabOTHI SBISETCS
AJNIEKTPOHHAsT MH(POPMAIMOHHO-00pa3oBaTebHas Cpela YHUBEPCUTETA, KOTopas oOecreuynBaeT
JOCTYI K y4yeOHBIM IJIaHaM, pabodyuM IporpaMmmaM JUCHUIUIMH (MOJIYJel), MpakTUK, K U3AaHUIM
AJIEKTPOHHBIX OMOTMOTEUHBIX CHCTEM.
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