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1. I_[e.]m H 3aJa4YM JUCHUILJIHHBI

Lenp mpenojaBaHus NUCIHMILIMHBI 3aKJIIOYAE€TCS B TOM, YTOOBI O3HAKOMHUTH OYAyIIEro
CelUagucTa C CHUCTEeMaMH COBPEMEHHOTO  ILEHTPAJIM30BAHHOIO  OOLIECTBEHHOIO U
IIPOMBIIIJIEHHOTO TEIUIOCHA0KEHUS, BKIIOYAIOIUMU B €€0sl MPOMBIIUICHHBIE KOTENIbHBIE U
TOLl, cucrembl TpaHCOpTa TeIJIa OT HWCTOYHMKA K MOTPEOUTEN0, a TaKKe CHUCTEMBI
BOJIONIOATOTOBKY ~ TEIUIOPHEPIE€TUUYECKOT0 OOOPYAOBAHMUS U MCIOJIb30BAaHUS BTOPHYHBIX
SHEPreTHIecKux pecypcoB. [loydenne HeoOXOAMMBIX 3HAHUH M HABBIKOB ISl TPOCKTUPOBAHHS
U DKCIUTyaTallud CHUCTEM IEHTPATN30BAHHOTO TEIUIOCHA0KEHUS MPOMBIIIICHHBIX MPENNPUITHI
1 KWIMIIHO-KOMMYHAJIbHBIX TOTPEOUTENIEH.

3agaum M3y4YeHHMs] Kypca. YCBOEHUE OCHOBHBIX IIOJIOKEHUH IIEHTPAIU30BAaHHOTO
TEIUIOCHA0XKEHHUs], TeII0(UKAIUY U TEIJIOBBIX ceTell. OBNaZeTh HaBbIKAMU HAJIQJAKH, PEMOHTA U
AKCIUTyaTallMM TEXHOJIOTMYECKOTO O0OpPYHOBaHUS CHCTEM TEIJIOCHA0KEHUS MPOMBIIIIEHHBIX
npeanpusaThii  (mpoMbliieHHble  KoTenbHble u  TOLl, Temosele cetn). Mcnosb3oBarh
KOMITBIOTEPHBIE TEXHOJIOTUU NPU MPOEKTUPOBAHUHU CHUCTEM TEIUIOCHAOKEHUS MPOMBIIUIEHHBIX
MpEANPUITHI

2. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl
VuebOHas JUCHUIIIINHA «HepCHeKTI/IBHBIe TEXHOJIOTUU LCHTPAIN30BAHHOI'O TEII0CHAOKEHUS»

OTHOCHUTCS K JTUCIIUIUTMHAM 4acTH, GOPMUPYEMOH y4aCTHUKAMH 00pa30BaTEIbHBIX OTHOIICHUI
B yueOHOM 1uraHe HanpamieHuss 13.04.01. «TemnosHepreTnka W TEINIOTEXHUKa» U
HpeyCMOTPEHA Ul H3Y4YeHUs B 4 ceMecTpe Kypca, 0a3upyercsi Ha 3HaHHU OOIIETEXHIUYECKHUX U
CIICIMAIBHBIX  JUCHUIUIMH:  MHKeHepHBId  dKkcnepuMeHT, COBpEeMEHHbIE  HPOOIEMBI
TEIUIOPHEPTeTHKHN, TEIUIOTEXHUKU M TEIUIOTeXHOJOrHd, Pmiocodckue mpoOieMbl HayKH M
TEXHUKH, VIHHOBallMOHHBIC TEXHOJOTHH IPOM3BOJCTBA JJIEKTPUUECKOW M TEIUIOBOIl SHEPrHH,
[IpoGneMbl  3HEPro- ¥ PecypcocOepeKeHUsi B TEIUIOPHEPreTHKE, TEIUIOTEXHHKE |
TEIIOTEXHOJIOTUsX, [[TaHMpOBaHNE MCIIBITAHUI TEIIOIHEPreTHUECKOro 000pynoBanus, BoaHo-
XUMHYECKHE PEKUMBI TEIIOIHEPTeTUUECKUX YCTAaHOBOK, TEXHHKO-IKOHOMHYECKUE MOKA3aTeNIn

PpaboThI TEIIOAHEPTETUUECKUX MPEANPUATHH.

3. Hepeqeﬂb IVIAHUPYEMBIX pPe3yJIbTaTOB oﬁyqennﬂ no AUMCHMUIIJIMHE, COOTHECEHHbIX C

HHAUKATOPAMH JOCTHKCHUA KOMIIeTeHIHi

Tao6anua 1
IInanupyemsble pe3yJbTaThl
Koa mo ®10C NuauxaTopsl 10CTHKEHUS 00y4eHHs O TUCHUILINHE
(3YB)
IIpodeccnonanbHbIe

IIK-2 cnoco6nocteio k | [1K-2.1. AnHanusupyet 3Hath:
pa3paboTke UH(POPMALIKIO IO HOBEUIIINM B - OCHOBHBIE MIOJIO’KEHUS
MepOoTpUATHIA o | MUpPOBOM MaciTabe LIEHTPaJIN30BaHHOIO
COBEPIICHCTBOBAHHIO pa3paboTKaM TEeXHOJIOTHii TEIUIOCHA0XKEHUS; OCHOBHBIE
TEXHOIOTHH IPUMEHSIEMbIX HA JAHHOM IIPUHIIMIIBI paloHaIbHOIO
NPOM3BOJICTBA; NPEIIPUITHH U IIPEJUIaracT sHeprocHaOxeHuss Ha  Oaze
0BeCIICUCHIIO TOTOBBIE PELIEHUS IO UX TETI0PUKALNH;
GecrepeGoRROM PaGOTEL BHEJIPEHUIO; - COBPEMEHHOE COCTOSIHUE H




IIPaBUIILHOU
9KCIUTyaTalui, PEMOHTA
u MO/IEpHU3ALIUU
SHEPreTUYECKOTO,
TEIUIOTEXHUYECKOTO U
TEIIOTEXHOJIOTMYECKOT0
000pyIOBaHUSI.

[1K-2.2. BeipabaTbiBaeT mian
MEPOIPUATHN U
IIOCJIEZIOBATEIBHOCTD
IIPOBE/ICHMS OIIEpaLUi 110
COBEPLICHCTBOBAHUIO
TEXHOJIOTMYECKUX PELICHUH U
II0CJIEZIOBATEIbHOE BHEPEHNE
WX B IPOM3BOJICTBCHHBIN
IPOLECC;

[1K-2.3. Hcnonws3yer
COBPEMEHHbIE HOPMATHUBHBIE
METO/Ibl OIIPEJIEICHUS
paboTocrnocoOHOCTH
000pyI0BaHuUs, Ha OCHOBE
rPaMOTHON pabOTHI C
TEXHOJIOTUYECKOU
JOKyMEHTalUel, TEXHUYEeCKUMU
periiaMeHTamMH U nacropTamu
CBOEBPEMEHHO COOOIIAeT
PYKOBOJICTBY O HEOOXOAMMOCTH
MIPOBEJICHUS €r0 PEMOHTA U
MOJIEpHU3ALIU Y.

NIEPCIIEKTUBBI pa3BUTHS
TEIJIO3HEPreTUky B Poccuu u 3a
pyoexom, 3a/1a4u
COBEPLICHCTBOBAHMUS CUCTEM
TEILJIOCHAOXKCHHS, COCTOSHHE H
IyTU TOBBIIIEHUS HAJEKHOCTH
TEIJI0CHAOXKCHHS,
SHEPreTUUYECKYIO
Teriopukanuy;

- WU3MEHEHHME CTPYKTyphl U
MOBBILICHHUE HaJIe)KHOCTH
TEI10(pUKAIIMOHHBIX CUCTEM
npu MCIOJIb30BaHUU
KOMOMHHPOBAHHOTO
TEIJIOCHAOKCHHS;

- CXEeMBbl, COCTaB 000PyA0BaHUS
51 PEKUMBI paboThI
COBPEMEHHBIX U MEPCIIEKTUBHBIX
MCTOYHUKOB TEIUIOTHI; yTOYHBIE
)51 CMEHHBIE rpaduxu
TEIUIONOTPEOICHNUS;

- pexuMbl pabOThl M METOJIbI
perynupoBaHus
IPOMBIIIJICHHBIX CUCTEM
KOH/IMIIMOHUPOBAHMsSI BO3yXa.
Ymers:

CYLIHOCTb

- OTIpEeIeIIATh TEIUIOBbIE
Harpy3Ku NoTpeOuTENCH;

- CTPOUTh CUCTEMBI
TEIJI0CHAOKEHHS,
TeMIepaTypHbIi u
MbE30METPUUYECKUE rpaduku
pEerylupoBaHusi B  TEIUIOBBIX
CeTsIX;

- OTIPENENIUTh T'OJIOBYIO

NOTPEOHOCTh B HATYPAJILHOM U
YCIIOBHOM TOTLIUBE;

- y4acTBOBaTh B pa3pabOTKe
IPOEKTa TEIUIOCHAOXKCHHS U
IIPOBEICHUHU TEXHUKO-
9KOHOMHYECKOTO aHaiu3a
CHCTEMBI TEIIOCHAOKEHHS;

- MPUMEHSITh METOIBI
OTIpeeNIeH s pacueTHOM
NOTpeOHOCTH B Mape U ropsyeit
BOJAE Mg TEXHOJOIMYECKHX
HYXKJ, OCYIIECTBISITh pPacyeT
BHYTPEHHUX TETIJIOBBIJICIICHUN B
MIPOM3BOJICTBEHHBIX IIeXaX;

- aHAIM3UPOBATh XapaKTEepHBIC
PEXKUMBI 51 rpaduku
TEIUIONOTPEOICHUs, COCTaBIATh
TEIIOBOH OazaHC




MIPOM3BOJICTBEHHBIX
IMOMEIIICHU .

Baanern:

- METOIUKaAMH pacueroB
TEIUIOBBIX CETEM M TEMIOBBIX
IYHKTOB; METOJIMKAaMH pacyera

TEII000MEHHOTO
000py1I0BaHMS;

- MGTOI[HKOﬁ OIITUMAJIBHOT'O
BbIOOpA 000pyI0BaHUS
HCTOYHHUKOB TCIIJIOTHI )51

TETUIOBBIX ITyHKTOB;
- OCHOBaMH MPOTPaMMHPOBAHHS,
HaBbIKAMH paboThI c
NEPCOHATBHBIM  KOMITHIOTEPOM
Ui pacyeToB CHCTEM
TEIJIOCHAOKCHHS;

- crnoco0amMu  OMpeneeHUs
3arpar DHEPTEeTUYECKUX,
MaTepUATBHBIX W JTIOACKHX
pEeCypcoB TpU TMPOEKTUPOBAHUU

n IKCILTyaTalluu CHCTEM
TEIUIOCHAOKCHUS,
- METOOUKON  OmpeaesieHUs
MAaKCUMaJbHBIX, CpPEIHUX U
TOZOBBIX noTpeOHOCTEH B
TEIUIOTE Ka)XIbIM THUIIOM
oTpeOUTENeH.

IIK-3 criocobHOCTBIO K | [TK-3.1. OcymiecTBiseT 3HaTh:

ggggggﬁgggo KOHTPOJIb U Y4YET 3a - METOJMKH PacyeTOB TEIIOBBIX

IIPOM3BO/ICTBA B noTpeOIsIeMbIMU Harpy3ok Ha HYXK]IbI

TOIJINBHO- SHEpPropecypcamu, BHOCUT TEXHOJIOTUH, OTOIIJICHUS,

SHEPreTUHCCKUX MPEIIOKEHUS TIO BECHTUJISAIINH,

pecypcax, 000CHOBaHHUIO
MEPOTPUITHH TIO
SKOHOMHHU
SHEPropecypcoB.

3¢ (PEeKTUBHOMY HMCIOJIB30BAHUIO
BTOPUYHBIX SHEPTrOPECYPCOB;
[IK-3.2. Cnocoben pa3zpaboTaTh
IUIaH MEPOIPUSATHH 10
NPOBE/ICHUIO BHYTPEHHETO
SHEPIreTUYECKOTO ayIuTa 10
yKa3aHHOMY PYKOBOJICTBOM
00BEKTy, Ha OCHOBAaHUU
KOTOPOTO MPEATIOKUTH MEPHI TI0
pecypco-u 3HeprocOepekeHUI0
Y TIOBBIIIICHUS SHEPTETHYECKON
3¢ (hEeKTUBHOCTH.

KoHaunuonupoBanus u ['BC;

- JICIEHTPATM30BaHHbIC u
LEHTPaTM30BaHHbIC CHCTEMBI
TEIJI0CHAOKEHHUS, OCHOBHEBIE
MIPUHITUIIBI €€ PA3BUTHS;

- MCETOAbl DPCEryJIupoBaHUSA B
CHUCTCMaAx Tel'IJ'IOCHa6)KeHI/I$I,
OCHOBHBEIC Tpe60BaHI/I$I K

PEKUMY JaBICHUM B BOJSHBIX
TCIJIOBBIX CCTAX, KOHCTPYKIUH
U MCTOAUKHU PACUCTOB TCIJIOBBIX
CEeTeH U TEIIOBBIX ITYHKTOB;

- HOBBIE IPOTPECCUBHBIE
CHocoOBI NPOKIAIKU u
U30JISIIIMU TEIUIOBBIX CETEH;

- PEKUMBI paboThI u
pacnpeeneHue Harpy3KH
MEKIY KOTJIaMH;

- TOYTH COBEPUICHCTBOBaHHMS

TEIUIOBBIX CXeM, 000pYyJIOBaHUs




u PEXKUMOB paboThl
IIPOU3BOJICTBEHHBIX KOTEJIbHBIX,

SHCPTCTUYICCKHUC,

9KOJOTHYCCKHUC u
9KOHOMHYCCKUC IIoKa3aTciin
KOTCJIBHBIX;

- CTPYKTYPY H COCTaBJISIOLINE
ce0ecTOMMOCTH MPOJAYKIUH B
CHCTEeMaXx TCIJIOCHAOKCHMS,

- crocoObl CHMKEHHE 3aTpaT Ha

COOCTBEHHEIE HYXJTbI
TEIJIOMCTOYHUKOB 32  CUET
COBEPIIICHCTBOBAHUS
TEXHOJIOTHI1 pE3€pBHOTO
TOILIMBOCHA0KCHHUSL.

YMmeTh:

- OTIPEICNIATh PACUETHBIN PacXo/T
TETJI0THI Ha OTOILJICHHE
MPEANPHUSTHI;

- TMPUMEHSATH METOJBl TEXHHKO-
DKOHOMUYECKUX  pacyeToB B
OHEPTETHUKE;

- MPUMCHSITh METOIbI
KOPPEKTUPOBKU TEMIIEpaTYPHBIX
rpaduKoB Ha BBOJIaX
MPEIIPUITUH, HOJTyYaroINX
ropsyyl0 BOJly OT panlOHHBIX
TOLL;

- UCHOJB30BaTh TEXHOJIOTHH
TEIJIOCHAOXKECHHS c
MMOHWKEHHOM TeMnepaTypou
CeTeBOU BOJIBI u
KOJMYECTBEHHBIMH  CIIOCOOaMU
PEryJlupoBaHUs HATPY3KH.
Baanern:

- HaBbIKAMU  HOPMHUPOBAHUS

TGHJ'IOHOTpe6J'IeHI/I$I B
IMIPOMBIIIJICHHOCTH,

- [IpaBWJIaMUd PaldUOHAJIIBHOI'O
pasMCIICHUA HCTOYHHMKOB
TCIIJIOTHI, TCIIJIOBBIX
MOACTaHIINI HCHTPAJIBHBIX

TEIUIOBBIX ITyHKTOB;
- naccudukanueit  cucrem
ropsi4ero BOJIOCHA0KEHUS
KUIIBIX, OOIIECTBEHHBIX U
MPOMBIIIJICHHBIX 3JaHUH;

- METOIMKON pacuera
[IapoIIPOBOJOB, TEIUIOBBIX CETEU
u KOHJIEHCATOIIPOBOJIOB,
OIIPEIEIICHUEM IapaMeTpoB
CeTEeBbIX,  MOJAMUTOYHBIX U
KOHJICHCATHBIX HAacoOCOB,




METOJaMU

pPaCyYCTHBIX pPaCXoaOB BOABI U
rnapa IO Yy4acTKaM TEIJIOBOU

OTIpEICIICHHUS

CeTH.
4. O0beM JUCHUILVIMHBI U BU/bI y4e0HOH padoThI
Tabanna 2
Bcero CemecTpbl
Buna yueoHo# padoThl yacos/ 3a4.e]1. 4 4
[0010) 300 0oP0 300

KonTakTHasi padora (Bcero)

32/0,9 20/0,6

32/0,9 20/0,6

B ToMm uucie:

Jlexnun 16/0,4 12/0,33 16/0,4 12/0,33
[TpakTHyeckue 3aHATHS 16/0,4 8/0,22 16/0,4 8/0,22
CemuHapsl

JlabopaTopHbie pabOTHI

CamocrosiTesibHast pabora (Bcero)

76/2,1 88/2,4

76/2,1 88/2,4

B ToMm uncie:

Kypcosas pabora (mpoekT)

Pacuetno-rpaduueckne paboTs

UTP

Pedepatsr 24/0,7 18/0,5 24/0,7 | 18/0,5
Joxnaasl

IIpesenraruu 4/0,11 10/0,3 4/0,11 10/0,3

U (unu) opyaue uovl camocmosmenvHou pabomol:

[ToaroroBka k 1a60paTOpHBIM paboTam

HOI[FOTOBKa K IIPAKTUYCCKHUM 3aHATHAM

24/0,7 24/0,7

24/0,7 24/0,7

IToaroroBka k 3a49CTy

IToaroroBka k 9K3aMCHY

24/0,7 36/1,0

24/0,7 36/1,0

Bun npomexxyTouHOI arTecTanuu

Bua otruerHOCTH

DK3aMeH | DK3aMmeH

DK3aMeH | DK3aMeH

BCEI'O B yacax

108 108

108 108

Oo0mas Tpy10eMKoOCTh
JTUCIHHUILINHBI

[S1078:0701ED.¢

BCEI'O B 3ad4.

3 3

3 3




5. Conepxkanue TUCUMILIMHBI

5.1. Pa3aeanl TUCHUIIMHBI U BUABI 3AaHATHH

Tao6auua 3

HaumeHoBaHue pa3jaesia
AMCUUILJIMHBI 110 ceMecTpaM

Yacer
JIEKIHOHHBIX
3aHATHIA

Yacel
J1a00paTOPHBIX
3aHATHI

Yacel
NPaKTHYeCKHX
(CeMHHAPCKHX)

3aHATHIT

Bcero uacos

0o®0

300

0o®0 300

0o®0

300

0®0

300

TemmnoBsie ceTn u
TETUIONOTPEOIISIONINE CUCTEMBI.
[TepcrieKTHBHBIC TEXHOJIOTHH
TEII0CHAOKCHHS

Meronas! onpeneneHus
MOTpeGHOCTEN MPOMBIIIEHHBIX
NPEANPUITUI B TEIIIOBOU
SHEPIUU

Mertonuka onpeaeneHus
MaKCHUMAJTbHBIX, CPETHUX H
roJIOBBIX MMOTPEeOHOCTEN B
TETUIOTE KaXKIbIM THTIOM
norpeourenei

Cucremsl ropsiaero
BOJIOCHA0)KEHUS, OTOIUICHUS.
OcCHOBHBIE IPUHIUIIBL,
pa3BUTHS TEIUIOCHAOKEHUSL.

[IpucoeauHenue noTpeduTENEH
TETUIOTHI K TETUIOBBIM CETSIM.

MeTOI[I/IKa pacdcTa
TUAPABINYCCKOI'O pCKUMa
CHCTEM TEIIOCHAOKEHHUS

TermmoBod W OPOYHOCTHOM
pacueTsl TEeIJIOBBIX CEeTeH.

HpOI/ISBOI[CTBeHHI)Ie u
OTOIIMTCIBHBIC KOTCJIIBHBIC.

DKcIuTyaTanusi CUCTEM
TEIUIOCHAOKEHUS TPEIITPUSITUI

10

PGFYJ'II/IpOBaHI/IC OTIIyCKa
TCIIJIOTBI B CUCTEMAX
TEII0CHAOKEHHS.

11

VICTOYHHKH TETUIOTHI CUCTEM
TETUIOCHA0)KEHUST BTOPUYHBIX
SHEPropecypcoB. DKOHOMHUS
TOTLTHBA

12

TexHUKO-2KOHOMHUYECKUH
pacyer cuctem
TEIIOCHAOKEHHUS.
OnTuMH3aLHs CUCTEM
TEIIOCHAOKEHHUS.

HUTOI'O:

16

12

16

32

20




5.2 JIekunoHHBIE 3AHATUSA

Taoauna 4

HaumenoBanue
pasjaena
JTUCIHUIIINHBI

Copepsxanue pasnena

2

3

TennoBeie ceTn u
TETJIOTOTPEOIISIOIITNE
CUCTEMBI.
[TepcniekTuBHBIE
TEXHOJIOT U
TEIJIOCHAOKECHHUS.

Benenue. Ilpenmer u conepxanue kypca. Haznauenuwe u oOmnacte
MPUMEHEHUS] UCTOYHUKOB M CHUCTEM TEIUIOCHAOXKEHUS TPEINPUATUH.
CoBpeMeHHOE COCTOSIHUE U MEPCIEKTUBbI Pa3BUTHS TEIJIOIHEPTETUKU
B Poccum u 3a pybexxom. [lepcrieKTuBBI pa3BUTHS TETTIOCHAOKEHHS B
Poccun. Oxonormyeckue 3agauu. OuncTka IPOU3BOJCTBEHHBIX
CTOYHBIX BOJI OT BPEIHBIX BHIOPOCOB.

TenoBele CeTH M TEIUIOMOTPEOJISIIONINE CHCTEMBI KaK OCHOBHBIE
3BEHbS CUCTEMBI TEIUIOCHAOKeHUsl. OCHOBHbBIE HANPaBJIEHUS Pa3BUTHUS
CHUCTEM TETJIOCHAOXKEHUS B JIpyrux CTpaHax. 3anaun
COBEPUICHCTBOBAHUS CUCTEM TerlocHaOxeHus. [IpobnemMbl nanbHero
teriocHaOkeHnsa. KomOumHupoBaHHas BbIpaOOTKAa TEIUIOBOM U
ANEKTPUYECKON  dHepruil.  [IpombliieHHOE — TEIUIONMOTpEOIeHHE,
YPOBHU TEIUIONOTPEOIEHUS Pa3IMUHbIX OTpacieil MPOMBIIUIEHHOCTH.
N3menenne CTPYKTYPBI " MTOBBITIICHHE HAJC)KHOCTH
TEII0(PUKAIIMOHHBIX CUCTEM IPH MCHOJIb30BaHUU KOMOMHUPOBAHHOTO
TerocHa0keHus. TeXHOIOr M KOMOMHUPOBAHHOTO TEIJIOCHAOKEHMUSI.
[TokpeiTHe  0a30BOM  YacTH  TEIJIOBOM  HArpy3KH  CHUCTEMBI
TEIUIOCHA0KEHHS 32 CYET BBICOKOOKOHOMHUYHBIX OTOOpPOB Tmapa
terodukanoHHbIX TypOuH TOIl u obecrieueHre MUKOBOM Harpy3Ku
C TIOMOIIBID aBTOHOMHBIX THKOBBIX TemIoucTouHukoB (AIIT),
YCTaHOBJICHHBIX HEMOCPEACTBEHHO Yy aboHeHToB. IlpenmyinecTBa
TEXHOJOTUIl KOMOMHHMpPOBAHHOIO TemlocHaOxeHus. PanumonansHOe
pacmpeneneHue Harpy3kKd MeXAY HCTOYHMKAMHM  TEIUIOTHl U
BO3MOYXHOCTH  HCIOJIb30BaHUS TEIJIOHACOCHBIX YCTAHOBOK ISt
YaCTUYHOTO OOEeCTeueHus MMKOBON HArpy3ku. //puMeHEeHHsI TEeTJIOBBIX
HAcOCOB 1y Leneil TerocHaOxenus. [loBeimenrue shdekTuBHOCTH
obecrieueHns MUKOBOM TeruioBoi mMoimmHocTy TOI] 3a cuer mepemadyun
YacTH MUKOBOM TEIJIOBOM HATPY3KH C MUKOBBIX BOJOTPEHHBIX KOTIIOB
Ha TEILUIOHACOCHBIE YCTaHOBKU (THY), HCIIOJIb3YIOIIUE
HU3KOMOTEHIIMAILHYIO TEIJIOTY.

Meto el onpeieneHus
noTpedHOCTEeH
IIPOMBIIITIEHHBIX
NpEANPUATUI B
TEIIOBOM YHEPTUH.

CucteMbl OTOIUIEHUS, BEHTHIALUH, TOPAYEro BOJOCHAOXKEHUS U
napocHa0xeHus: npeanpusatuil. Mx HasHauenue. TexHoJIOrHYECKOe
notpeOieHue napa u ropsuei Bojipl. MeToibl onpeiesieHus: pacueTHOU
HOTpeOHOCTH B Mape M ropsyeil Boje A TEeXHOJOIMUYECKHX HYXI.
XapakTepHble pexuMbl U rpaduku TemonorpedneHus. lopsdee
BOJIOCHA0O)KEHHUE; €ro Ha3HaueHue, TpeOyemble MnapaMeTpbl. MeTo bl
OTIpe/ieNIeHus] pacueTHON MOTPEOHOCTH B TEIJIOTE.

OTtomieHne  NMPOMBINUIEHHBIX — 37aHUi.  Pacuer  BHyTpeHHHX
TEIUIOBBIZIENICHU B IPOU3BOJCTBEHHBIX Iexax. TemoBoil OamaHc
IIPOU3BOJICTBEHHBIX MOMelleHnd. OnpeaeseHne pacdeTHOro pacxoa
TETUIOTHI Ha OTOIUICHHE peanpusThid. CyTouHbIe U T0/I0BbIE TpaduKu
teruonoTpebnenus.  OmpeneneHue MnoTpeOHOCTEH B TEIUIOTE U
xonoje. Pexxumbl paboThl U METOJIBI PETYJIMPOBAHUS TPOMBIIUIEHHBIX
CHCTEM KOHAMIIMOHUPOBAHU BO3yxa. TpebyeMble mapamMeTpsl Teria.
CyTrouHble U CMEHHBIE TPapHKH TEIUIONOTPEOICHHS.




2 3
Metoauka oOmpeAeNeHuss MaKCUMAJIbHBIX, CPEJHHX M TOJOBBIX
noTpeOHOCTEH B TEIUIOTE  KAXKABIM  TUIOM  MOTpPEeOUTENeH.
Knaccugukamus ternoBbix Harpy3ok. Ce30HHBIE M KPYTJIOTOJOBBIE
Harpy3KH.
Mertoauka pacyeTa HOoTepb TEIUIOTHI 3IaHHSIMH.
TennoBele Harpy3Ku NpeANPUATHN.
Meroauka Hopmuposanue TEIUIOTIOTPEOICHUS B MPOMBIIIICHHOCTH.
OTIpECTICHUS OmnpeneneHue TEIUIOBOM HArpy3kd MpOM. IUIOLIAAKH, paioHa.
MaKCHUMAaJIbHBIX, CocTtosiHMSI ¥ TYTH TIOBBIIEHUS HAJCKHOCTH TETUIOCHAOKEHHUS.

CPeIHUX U TOJOBBIX
noTpebHOCTEN B
TETUIOTE KaXKIbIM
TUIIOM NOTpeOUTENEH.

DHepreTuyecKasi CyIHOCTh TEIUI0(QUKAIIH.

PanponanpHoe  pa3melnieHHe HMCTOYHMKOB — TEIUIOTHI,  TEIUIOBBIX
MOJICTAaHIIMI LEHTPAIbHBIX TEIJIOBBIX MYHKTOB. TepMOIuHAMHYECKHE
IpPEUMYILECTBa TEMI0(pUKAIMK, OCHOBAaHHON Ha KOMOMHMpPOBAHHOM
BbIPA0OTKE 3JEKTPUUECKOHN U TEIIOBOM 3HEPTUU.

[lepecMoTp TOIXOAOB K OOECIEUEHHIO TEIUIOBBIX  HAarpy3ok
noTpeduTeneil 1 U3MEHEHUE CTPYKTYpPbI TEIJIO(PUKAIIMOHHBIX CHCTEM
TOpOJIOB.

CucTeMBbl ropsTYero
BOJIOCHAOKEHUS,
otoruieHusa. OCHOBHEIE
MPUHIIUIIBI, PA3BUTHS
TEIUIOCHAOKEHUS.

Knaccudukanus cucreM  TOpSYEro  BOJOCHAOKEHHUS  KUJIBIX,
00IIIeCTBEHHBIX U TTPOMBIIIVICHHBIX 37aHUH.
JletieHTpanu3oBaHHbIE " [EHTPATHN30BaHHBIC CHUCTEMBI.

AKKYMYJUPOBaHUE TOPSTYEH BOIBI.
[TpubGopsl, TpyOBI B apMaTypa.
O0GopynoBaHue YCTAHOBOK TOPSIYETO BOIOCHAOXKEHUS.
Pacuer monaronmx M IUPKYISIMOHHBIX TPyOOnpoBoaoB. CHCTEMbI
BOJSTHOTO, MApOBOTO M BO3AYIIHOTO OTOIUICHHS IPOMBIIIJICHHBIX U
JKAIBIX 3JaHUHN.
OtonurenbHbie TpubOOphL. B100Op 1 UX pazMenieHue.
TpyOsl m ux coeauHeHue. YkioH TpyO. [lepemerienue u ynaieHue
Bo3yxa. Pacmmpurensueiil 6ak. M3osmus Tpyo.
[TpuHUIMIIBI TPOEKTUPOBAHUS CUCTEM OTOIIICHHUS.
OcHOBHbBIE IPUHIIUIIBI, PA3BUTHUS TETNIOCHAOKECHHUS:
1. U3meHeHue CTPYKTYpbl HOKPHITHS MUKOBBIX TEIIOBBIX HATPY30K U

ITOBBIIICHUEC HaJCKXHOCTHU TC nyrem KOM6I/IHI/Ip0BaHHOFO
HCIIOJIb30BaHUA HCHTPAIN30BaHHBIX u JACHCHTPAIN30BaHHbIX
TCIIIIOMCTOYHHKOB.

2. PamuoHanbpHOE pacmpeleneHne Harpy3kd MeXIy HCTOYHUKaMU
TEIUIOTHl M HCIOJIb30BAHHE HU3KOTEMIIEPATYPHBIX JHEPTOPECYpCOB
Ui 00ecTieyeH s MMKOBOW TETIOBOM MOIIIHOCTH.

3. Ilepexonq K  HU3KOTEMIIEPATypHOMY  TEIJIOCHAOXKEHHIO ¢
KOJINYECTBEHHBIMU CIIOCOOAMU PEryIUPOBAHUS HArPYy3KH.

4. TloBbllIEHHE SHEPreTUYECKOH M AKOHOMMUYECKOW 3((PEKTUBHOCTH
TEIUIOUCTOYHUKOB, B TOM YHCJIE HCTOYHUKOB IHKOBOM TEIJIOBOM

MOIIIHOCTH.

5. CHmxeHue 3aTpaT Ha COOCTBEHHEBIE HYKIbI TCTIJIOUCTOYHUKOB 3a
CUeT COBCPHICHCTBOBAHUA TEXHOJIOTUI PE3CPBHOIO
TOILIMBOCHAOKCHUS.

6.I1oBEIIICHKE HaaACKHOCTHU TC myTeM COBCPHICHCTBOBAHUA

TEXHOJIOTUH MPOTHUBOKOPPO3MOHHON M NMPOTHUBOHAKUIIHON 0OpabOTKH
TEIJIOHOCHUTETIS.
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[Ipucoenunenue
noTpeouTeei
TEIUIOTHI K TEIJIOBBIM
CETSIM.

[Ipucoenunenne nmorpeduTeNneil TEIIOTH K TEIUIOBBIM CeTsIM. BBIGop
BUJIa MpUCOEAUHEHUsI. MeTOIbl peryaIupoBaHus OTIIYCKA TEIIOThHI U3
CUCTEM IICHTPAIM30BAHHOTO TeIUIOCHAOKeHusl. KadecTBeHHBIN U
KOJIMYECTBEHHBI METOJABl OTIYCKAa TEIJIOThl B TEIJIOBBIX CETAX.
Bonsnble TerioBbie CETH U TeMIIepaTypHble TpadUKu peryaupoBaHUs
OTIyCKa TEIUIOTHl IS KaXKJIOTo Tuma ee morpedurtenei. [lapobie
TEIUIOBBIE CETH W METOJbl PErYJIMpPOBaHMUsS OTIyCKa Iapa OT HUX.
TeroBble cetH, HX Ha3HauyeHWe, Kkiaccuukanus. OCHOBHBIE
TpeOOBaHUsI K PEXKUMY JaBJICHUW B BOJSHBIX TEIUIOBBIX CETSX.
Metonuka  pacueTa  MapolpoBOJIOB,  TEIUIOBBIX  CETe U
KOHJIeHCAaTONpoBOIOB. [Ibe3omeTpuueckue rpaduku U BBIOOp BHUIA
NPUCOEIUHEHHs] TOTpeOuTene K TeIuloBbIM ceTsM. Onpenenenue
napamMeTpoOB CETEBBIX, IIOJMUTOYHBIX U KOHJEHCATHBIX HACOCOB.
MeTtonbl ompenenaeHus pPacyeTHBIX pacXxoJOB BOJAbI M Mapa IO
y4acTKaM TETIOBOM CETH. [HenTpanbHOE Ka4ueCTBEHHOE
perynupoBaHue TEMJIOBOM Harpy3Ku Ha TEIUIOMCTOYHUKAX. MI3MeHeHnune
TEMIEPATypbl TEIUIOHOCUTENSI B 3aBUCUMOCTH OT TeMIepaTyphbl
HapyKHOTO BO3/1yXa MPU MOCTOSSHHOM PacxXo€ TeIJIOHOCHUTETISI.

Meronuka pacyera
TUPABIMYECKOTO
pexuMa CUCTeM
TEII0CHAOKEHHS.

3amaud TUAPABIMYECKOr0 pacueTa. MeToauKa TUAPABINYECKOTO
pacucTa TCIIJIOBBIX ceTell. MeTOI[I)I U aJITOPUTMBI THUAPABINYCCKOI'O
pacuera ¢ wucnosnb3oBanue IIK. I'mapaBiamdeckue XapaKTepUCTUKH
YYaCTKOB TEIJIOBOM CETH, HAcocoB M peryiasaTopoB. [lonstue o
TUJIPABINYECKON YCTOMYMBOCTH M Pa3pEryIMPOBKE TEIJIOBOW CETH.
Metonuka pacuera TUAPABINYECKOTO pexuma CUCTEM
TeriocHaOkeHnsa. CxeMbl 3aKperieHHs aBJICHUSI B «HEHTPaJIbHBIX»
Toukax. [wmapaBimuueckwii ymap W cpeactBa OOpbObI €  HUM.
['uppaBnuyeckuii pexxum paboTsl ceTeit. [IbezoMerpudeckue rpaduku
B TemuoBbiXx cerax. CnocoObl mojajep>kaHusi  JaBiCHHUS B
«HEUTpaNbHBIX» TOYKAaX TEIUIOBBIX ceTedl. Bblbop ceTeBbIX,
MOJNUTOYHBIX, MOJKAYMBAIOIINX 1 KOHJICHCATHBIX HACOCOB

TemnoBoi "
IPOYHOCTHOM pPacyeTsl
TEIUIOBBIX CETEH.

OcHoBBI BbIOOpa Tpacchl U CIOCOOOB MPOKJIAIKH TEIUIOBBIX CETEH.
CxeMbl, HPOKIAJKM M KOHCTPYKLHMM TEIUIOBBIX ceTed. Cxembl U
KOH(Urypauus TeImioBblx ceTei. Tpacca n mpoduis TENIOnpoBOJIOB.
3ajauM TEIIoBOro pacdera. MeTonsl pacuera TEIUIOBBIX IOTEPh B
TEIUIONPOBOAAX M MaJeHHsl TeMIEpaTypbl TEIUIOHOCUTENS MO JJIUHE
yudactka. OnpeneneHue ONTUMAIbHOW TOJIIIMHBI TEIJIOBOW H30JISLMH.
N30ns11noHHBIE KOHCTPYKLIMH TEMJI0MpoBo10B HoBbIE nporpeccuBHbIe
crocoObl MPOKJIAaJKU M M30JIALMU TEIUIOBBIX ceTeil. OnpezneneHue
TEIUIOBBIX IOTEPh ydyacTKa TEIUIOBOM CeTH W MaJeHUs TeMIepaTyp
TEIUIOHOCUTENS MO MX JUIMHE. TerIon30JSIMOHHBIE MaTepHabl U
KOHCTpYKIMH. TpyObl M HMX coequHeHus. Buapl mOpoKiIagok.
[IpoyHOCTHOI pacyeT yyacTKOB TEIJIOBBIX CeTell ¢ BEIOOPOM THIIOB U
KOJIMYECTB  TOJABIKHBIX W HEMOJBI)KHBIX  ONOp,  CIOCOOOB
KOMIIEHCAIlUM TEMIIEPaTYPHBIX PACHIMPEHUN, BUIOB U KOHCTPYKLUI
peryaupymomueil apmarypsl. Pacuetr u noadop komneHcaropos. Pacuer
YCUJIMH Ha TOJBWXKHBIE M HENOABWXHbIE omnopbl. KommeHcanus
TEMIEepaTypHBIX HANpsHKEHWH B TpyOONpOBOJaxX TEIUIOBOM CETH.
Hcnonb3oBaHue U pacueT ecTECTBEHHON KoMmeHcanuu. KoHcrpykunn
teronposogos. Omnopsl. KommeHncaropel. Apmarypa. Kamepsr u
KoJ10/11161. OO1I1MEe BOMPOCHI TPOSKTUPOBAHUSI TEIIONPOBOIOB.
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3

[Tpon3BOACTBEHHBIE U
OTOTUTENbHBIE
KOTEJIbHEIE.

[Ipon3BOACTBEHHBIE U OTOMUTEIBHBIE KOTEIIbHBIE.

Krnaccudukanus u mapaMeTpbl TapOBBIX U BOJOTPEUHBIX KOTEIHHBIX.
Ha3nauenue, TemaoBblE CXEMbl, OCHOBHOE€ U BCIIOMOTaTEJIbHOE
000py/I0BaHNE TPOU3BOICTBEHHBIX KOTECIHHBIX.

Pexxumbl paboTBl M pacmpepeficHue HAarpy3KH MEXIy KOTIaMH.

TeXHUKO-DKOHOMHUYECKUE TOKa3aTeJu KOTEIbHbIX. KOMIOHOBKA
MIPOU3BOJACTBEHHBIX KOTEIIbHBIX.

[IpuHIMI BBIOOPAa OCHOBHOTO ¥ BCIIOMOTATEIBHOTO O0OPYIOBaHUS.
Br100p OCHOBHOTO M BCIIOMOTATEILHOTO OOOpPYIOBaHUSI KOTEJIbHBIX.
BriOop mMeToma u cxeMbl BOJOMOJTOTOBKH B TMPOW3BOJACTBEHHBIX

KOTEJIbHBIX.

TemmoBble CXeMbl M METOAMKA WX pacyeta. Meroauka W pacyer
TEIJIOBBIX CXE€M KOTEJBHBIX ¢ MpuMeHeHneM u 0e3 mpumenenus [1K.
[Iytm coBepieHCTBOBaHMSI TEIJIOBBIX CXeM, OOOpyIOBaHUS U
pPeXUMOB pabOTHl MPOU3BOJICTBEHHBIX KOTEIbHBIX. JHEPreTHYECKHE,
SKOJIOTUYECKME W DKOHOMHYECKHME  MOKa3aTeili  KOTEJbHBIX.
ABTOMAaTH3a1IMS TEMJIOBBIX MMOJICTAHITUH.

TemoBble MYyHKTH MUKPOPAaOHOB M Mpennpustuil. Pacuer u BeIOOp
000pyIOBaHUSI ~ TEIUJIOBBIX  IYHKTOB  (2JIEBAaTOPOB,  HACOCOB,
TOJIOTPEBATENCH ).

TexHoNMOrn4ecKkue CXeMbl M KOMIIOHOBKAa HACOCHBIX CTaHIUU.
AKKyMyJIMpOBaHHE TEIUIOTHI. 3alUTa OT KOPPO3HH, LIJaKa U HAKUIIU
MECTHBIX YCTAHOBOK FOPSYET0 BOJOCHAOKEHHSL.

DKCIuTyaTalus CUCTEM
TEIIOCHA0XKEHUS
MPEeATPUATHHA.

CucreMnl TEIUIOCHAOKEHUS NPEINPUATHH. Buner CHUCTEM
TEIUIOCHAOKEHUS TPEANpUATUN; HX CTPYKTypa U OCOOEHHOCTH.
[TapoBble  cHCTeMBl  TEIUIOCHAOXKEHMs; HMX  CXEMbI, COCTaB
000pyI0BaHUsI, PEKUMBI pabOTHI, METOIbI OOeCIIeYeHUsT HaJAC)KHOCTH
napocHaOKEeHHUSL.

Bopasubie cuctembl TemiocHaOKeHus npeanpusaTuid. J[ByxTpyOHsie u
MHOTOTpPYOHBIE BOJIIHbIE CHUCTEMBbI, UX CXEMbI, 00JIaCTH MPUMEHEHUS,
OCHOBHBIE NMPEUMYIIIECTBA U HEJJOCTATKH.

Bonsnple cucTeMbl ¢ OJHOTPYOHOW TpaH3UTHOW W JBYXTPYOHOM
pacnpenenuTeIbHbIMUA CEeTIMHU.

TerioHoCcHUTENM M WX XapaKTEPUCTHKA. TEeXHUKO-PKOHOMUYECKOE
COTIOCTaBJICHUE CUCTEM TEIJIOCHA0KEHHUS.

[TapoBble cucTeMbl W CHCTeMbI cOOopa M BO3BpaTa KOHJEHCATa.
Cucrempl cbopa W BO3BpaTa KOHJEHCaTa OT MPOMBIILIEHHBIX
noTpeduTteneil; WX Ha3HAUYEHUE, COCTaB OOOpPYIOBaHUS, PEKUMBI
paboTHI.

Mepb! CHIKEHUS TIOTePh KOHJIEHCaTa.

Opranuzanus OOCTYy)XKUBaHUS H PEMOHTA TEIJIOTEXHUYECKOTO
o0opymoBaHus. OJKCIUTyaTallsl TOIUIMBHOTO XO3SIMCTBa, KOTJIOB,
MapOBbIX TypOUH, TATOTYTHEBBIX MariuH, HAacOCOB,
TEIUIOMCIIONB3YIOIINX YCTAaHOBOK, BHYTPHIIEXOBBIX TPYyOOIPOBOAOB,
TEIUIOBBIX CETEH.

[TyckoBas 1 pesKMMHAasi HaNaJIKA TETJIOTEXHUYECKOTO 000pyIOBaHUs U
TEIUIOBBIX ceTeil. BbIOOp ONTUMANBHBIX PEXKHUMOB paOOTHI.

MeTtonbl 0OHApYXEHUSI U JIMKBUAALUUA PAa3phIBOB M HEIJIOTHOCTEH B
TEIUIOBBIX CETSX.

[ToBbIlIeHNE HANEKHOCTU TEIJIOCHAOKEHHs. [ uapomHeBMaTHuecKas
MIPOMBIBKA TETIOTIOTPEOISIONINX CUCTEM.
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PerynupoBanue
OTIyCKa TETUIOTHI B
crucTemMax
TEIJIOCHAOKCHHMSL.

Ha3nayenue u CTpyKTypa CHCTEMBI peryaupoBaHus. Bo3moxHble
METO/Ibl  PETyJIUpPOBAaHUSA  TEIUIOBOM  HArpy3kM B  CHCTEMax
LEHTPAIU30BaHHOTO TETJIOCHAOKEHMU, ux COIIOCTABJICHHUE.
PerynupoBanue oTmycka TEIIOTHl U3 NAPOBBIX CETEH. AKKYMYJIATOPbI
napa; MX INpUMeHeHue u pacuer. LleHTpanpHOE peryaupoBaHue
ONHOPOJHOW W  Ppa3HOPOJHOM TEIJIOBBIX HArpy3ok. Ipaduku
TEMIEPATYp M pacxoJa TEIUIOHOCHUTENA. MeTonsl LEeHTPaabHOrO
perylnupoBaHUsl CYMMAapHbIX Harpy3oK OTOIUIEHHS U TOpPSYEro
BOJIOCHA0KEHUSI. MeTOAbI KOPPEKTUPOBKU TEMITEPATYPHBIX rpaduKoB
Ha BBOJAX MPEANPHUATHH, MOIyYaroUX TOPSUyI0 BOLY OT pallOHHBIX
TOL. D¢ ¢exkTuBHOCTh pa3iIMUHBIX CHUCTEM PETYJIUPOBAHUS OTITYCKa
TEIUIOTHI. AXKyMyIupOBaHHE TEIJIOTHI. Cxewmnl, pacder
TEIJIOAKKYM YJIMPYIOIIUX YCTAHOBOK.
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HcTouHNKN TEIIOTHI
CHCTEM
TEIIOCHAOKEHUS
BTOPUYHBIX
SHEPTOPECYPCOB.
OKOHOMHUS TOIUIMBA.

Btopuunbie sHepropecypchl MPOMIPEANPUATANA, UCTOJIb3yeMbIe st
reHepaluu TemioTel. X Koau4decTBO, mapameTpbl, JOJS IMOJIE3HOTO
WCIIOJIb30BaHUs B CHCTEMax TeIulocHaOkeHus. Buapl, mapamerpsl u
rpaduxu Bbixoga BOP, ucnons3yemblx A MpOU3BOACTBA MHapa U
ropsueid  BOJABI B YTHWIM3AIMOHHBIX  ycTtaHoBKax  (TVYYVY).
YrunuzaunonHsle KotedbHble W TOLl. Tumbel  yTHIM3alMOHHBIX
YCTaHOBOK ISl BHIPAOOTKH Tapa W Topsdeil Bojabl. CXeMbl, PEKUMBI
paboThl, KOHCTPYKIIUM OOOPYIOBaHUS, TEXHUKO-IKOHOMHYECCKUE
nokazarenu. OmpeneneHue SKOHOMHM TOIUIMBAa Mpu  pabote
YTWIM3AUMOHHBIX ~ YCTAHOBOK  MApajUIeNIbHO € 3aBOJCKUMU
kotenbHbIMU U TOL[. Metonp! pacuera cxeM u obopynoBanus TYVY ¢
npuMmeHeHnem OBM. Ontumuszamus cxeM, MapaMeTpoB M PEKHUMOB
paborsl TYY mnpu aBTOHOMHOW M COBMECTHOW OKCIUTyaTalldd C
MIPOU3BOACTBEHHBIMU KOTEIbHBIMU U T,
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TexHuko-
SKOHOMUYECKUU
pacyeT cucTeM
TEIIOCHAOKEHHS.
OnTuMHU3aLusa CHCTEM
TEIIOCHAOKEHHS.

Metonbpl  TEXHMKO-’KOHOMHUYECKMX  pAacu€TOB B  DHEPIETHKE.
Pacu€THbIil Ieproa U €ro COCTaBIISIIOLINUE MPU CTPOUTEIBCTBE CUCTEM
TEIJIOCHAOKEHUS. YKPYMHEHHAsT OIICHKA KallUTaIbHBIX BJIOKCHHUHA B
TEIUIOTEHEePUPYIOIIUE HCTOYHUKH, TEIJIOBBIC ceTn n
TeronoTpedysronme cucreMbl. CTpyKTypa HW  COCTaBJISIONINC
ce0CCTOMMOCTH  MPOAYKIIMM B CHCTEMax  TEIUIOCHAOKEHUSI.
bamancoBas u uywWcras TOpUOBLIM  OT  MOJCPHHU3ALMUA WK
PEKOHCTPYKIUMU CHCTEMBI TEMI0CHA0KEHUA JEHCTBYIOIIETO
npeanpuatus. OnNTUMU3AIMSA CUCTEM TEIUIOCHaOKeHus. Pemienue
TEXHUYECKUX 3aJad  ONTUMAJIBHOTO MPOCKTUPOBAHHUS  CUCTEM
TEII0CHAOKEHHS. [IpuHLMNIUATBHBIE CXEMBI TEIUIOBBIX
SIIEKTPUUYECKUX CTaHIUM, ¢ ucnoyibzoBanneM THY. Texnonoruu
TEIUIOCHAOKEHUS C TOHW)KEHHOW TeMIepaTypoil ceTeBOdM BOABI U
KOJIMYECTBEHHLIMU crocodamu peryJIupoBaHUs Harpy3kH.
Pexonctpykuus teroBsix cxem TOLI. IlapannenbHoe BKIIOYEHUE B
cxemy TOIl NMUKOBBIX BOJOTPEHHBIX KOTJIOB U OCHOBHBIX CETEBBIX
nojorpesareneil. [IoBBILIEHHWE HSHEPreTUYECKOM M 3KOHOMHUYECKOM
3¢ (GEeKTUBHOCTH  HUCTOYHHKOB TMHMKOBOW  TEIJIOBOM  MOIIHOCTH.
PexoHCTpyKIIMS CYIIECTBYIOIIUX ITHUKOBBIX BOJOIPEMHBIX KOTIOB U
npyroro obopynoBaHusi. Vcrmonb3oBaHHE TEIUIOTHI YXOJSIIMX Ta30B
MUKOBBIX BOJOTPEUHBIX KOTIOB. CHIDKEHHE 3aTpaT Ha COOCTBEHHBIC
HYXJbl TEIJIOUCTOYHUKOB 3@ CUET COBEPILIEHCTBOBAHUS TEXHOJIOTUH
pe3epBHOTO TOMIMBOCHAOKEeHHs. TpeboBaHUs K Pe3epBHBIM CHCTEMaM
TOIUIMBOCHA0KEHHUS U TOIUIMBHBIM XO035HCTBAM TEINIOMCTOYHUKOB.




5.3 JlabopaTopHble 3aHATHS (HE MPETYCMOTPECHBI)

5.4 llpakTHYecKue (CeMUHAPCKHE) 3aHATHUS

Tabaunna 5
Ne HaumeHoBaHue pa3zjaesia
Copepsxanue pasaena
/1 JTUCIHHUIITNHEI
N3meHeHne cTpyKTyphl U MOBBIILIEHUE HA/IEKHOCTU
1 TEI10(PUKAIIMOHHBIX CUCTEM IIPHU UCIIOJIb30BAHUN
Tennossle ceTn n
KOMOMHHPOBAHHOTO TEIJIOCHAOKEHMUSI.
TETJIONOTPEOIIIONINE
Pacrnipenenenne Harpy3ku Mexay UICTOUHUKAMU TETIJIOThI
cucrteMsl. [lepcriekTuBHBIE
¥ BO3MOKHOCTH HCIIOJIb30BAHUS TEIJIOHACOCHBIX
2 | TEXHOJOTUHU TETIOCHAOKEHUS .
YCTaHOBOK JJI1 YaCTUYHOTO 00eCcTIeueH s MTUKOBOM
Harpy3Ku.
Mertobl onipeaeneHus N
HOTDEGHOCTEH MeToibl onpeienieHns pacueTHOM MOTPeOHOCTH B
P .. | Terore. XapakrepHsle rpaduku norpednenus. Pacuer
3 | IPOMBIIUICHHBIX TTPEIITPUSTHIA .
o BHYTPEHHHUX TEIUIOBBIACTICHUI B MPOU3BOICTBEHHBIX
B TEIUIOBOM dHEPTrUu . .
nexax. TernaoBoi 6amaHC MPOU3BOICTBEHHBIX TOMELIECHUI.
Mertonuka onpeaeneHus "
OnpeneneHne TEIUIOBOKW HArpy3Kd MpPOM. IIIOLIAJKH,
MaKCUMAaJIbHBIX, CPETHUX U .
. paiioHa. COCTOSIHMS M IYTU [OBBIIIEHUS HAIEKHOCTH
4 TOJIOBBIX MIOTPEOHOCTEH B
TEII0CHA0XKEHHUS. OHepreTuyeckas CYLIHOCTh
TEIJIOTE KaXKJAbIM TUIIOM
N TerI0hUKAIIHH.
norpeourenei
OcHOBHbBIE IPUHLIUIIBL, PA3BUTHUS TEINIOCHAOKECHHUS
1. U3meHeHHe CTPYKTYpPbI MOKPBITUS MUKOBBIX TEIIOBBIX
Cucremsl ropsiaero Harpy30k M TnoOBbIIeHHEe HaaexkHoctu TC  nmyrem
BOJIOCHA0KEHUS, OTOTLIICHUSI. KOMOMHHPOBAHHOTO MCIOJIb30BAaHUS LIEHTPATU30BaHHBIX U
5 | OcHOBHbIE IPUHIUIIBI, JICHEHTPAIIN30BAHHBIX TEIJIOUCTOYHUKOB.
Pa3BUTHUS TEIUIOCHAOKEHUSI. 2. PanuoHanpHOE paclpefesieHHe Harpy3Ku MexIy
HMCTOYHUKAMHU TEIJIOTHI u HCIIOJIb30BaHUE
HU3KOTEMIIEPATYPHBIX SHEPropecypcoB [uisi oOecredeHus
MMKOBOW TEIJIOBOM MOUTHOCTH.
OcHoBHbIE TPeOOBaHUS K PSKUMY JaBICHUI B BOJSHBIX
[Ipucoeaunenue TEIJIOBBIX CeTsAX. MeTouKa pacyeTa naponpoBO/IOB,
6 | moTpebuTenei TErIOTh K TEIJIOBBIX CE€TEN U KOHJEHCATOIIPOBOOB.
TEIUIOBBIM CETSM. [Ise3omeTprueckue rpaduku U BIOOP BUIA
IPUCOEIMHEHUs TOTpeOuTEeNeH K TEIJIOBBIM CETSIM.
Metouka pacuera Metonuka pacdyera ruipaBIN4ecKOro PeKUMa CUCTEM
7 | TMAPABIMYECKOTO pexHMa TeriocHaokeHus. CXxeMbl 3aKperyieHNs JaBJICHUs B
CHCTEM TETJIOCHA0KEeHUS «HEUTpaJIbHBIX» TOUKaX. [ napaBnuueckuii ynap u
cpeacTBa 60pbObI C HUM.
TennoBoit u  mpoyHOCTHOH | TemIoN30JIALMOHHBIE MAaTepUallbl U KOHCTPYKIMHU. TpyOsl
8 | pacyeTsl TEIIOBBIX CETEH. U UX coennHeHus. Buael npoxnanok. [IpounoctHoi

pacyCT y4aCTKOB TCIIJIOBBIX ceTen




TertoBbie CXEMBI U METOJIMKA UX pacueTra. Meroauka u
[IpousBoicTBEHHBIE U pacyeT TEIIOBBIX CXEM KOTEIbHBIX C TPUMEHEHUEM U 0e3
OTOIUTCILHBIC KOTCIIHHEIC. npumenenus [1K. ITytu coBepiieHCTBOBaHUS TEIIOBBIX
cXeM, 000pyIOBaHUS U PEKUMOB PaOOTHI
MIPOU3BOJICTBEHHBIX KOTEJIbHbI

BogsiHble  cHUCTEMBI  TEIIOCHAOXKEHHS — MPEIANPHUSATHIA.
JIByXTpyOHBIE W MHOTOTPYOHBIE BOJSIHBIE CHUCTEMBI, HX
CX€MbI, 001aCT IPUMEHEHUSI, OCHOBHbBIE ITPEUMYIIIECTBA U
HejpocTaTKu.  BopjsgHble  cucteMbl € OJHOTPYOHOM
TPAaH3UTHOW W  JIBYXTPYOHOW  pacrpeaeauTeIbHBIMU
CETSIMH.

DKCIUTyaTalus CUCTEM
TETIOCHA0KEHUS
HNpEANPUATHI

6. CamocrosiTesibHasi pad0Ta MATMCTPAHTOB 10 TUCHUIINHE
6.1 Bonpocsl 1JIsi cCaMOCTOSITEIbHOI0 H3YYeHHUsI

TemblI 1J151 CAMOCTOATETHHOT0 H3YYeHHUS
OCHOBHBIE HANPABJICHUS PA3BUTHS CHCTEM TETUIOCHAOKEHHS B PYrUX CTPaHAX. 3a/1aun
COBEPILIEHCTBOBAHMSI CHCTEM TETIOCHAOKEHHSI.
[IpoGnemsl nanpHero TemnocHadkenus. KomOuHupoBanHas BoIpaboTKa TEIIOBOM U
AJIEKTPUUECKOMN SHEPTrUH.
Texnonornn KOMOMHHPOBAHHOTO TerIocHaO)eHus. [TokpbiTHe 6a30BOM YaCTH TEIJIOBOM
Harpy3Ku CUCTEMbI TEIUIOCHA0KEHUS 3a CUET BHICOKOAKOHOMUYHBIX OTOOPOB Mapa
3  rtemnoduxanmoHHbIX TypouH TOL n obecrieueHne TUKOBOM HATPY3KH C TTOMOIIBIO
ABTOHOMHBIX MUKOBBIX TEINIOMCTOYHUKOB (AIIT), ycTaHOBIEHHBIX HEMOCPEACTBEHHO Y
aOOHEHTOB.
lopsiuee BomocHaOxeHHe, €ro Ha3HaueHue, TpeOyemble mapameTpbl. MeTobl

4 OTIpeIeTICHUS PACUCTHON MOTPEOHOCTH B TEIUIOTE.

5 OToruieHHE MPOMBIIIJICHHBIX 3/1aHii. PacdeT BHYTpEeHHUX TEIJIOBBIJICICHHUHN B
MIPOM3BOJICTBEHHBIX IIeXaX. TeroBoil 6aJaHc MPOU3BOACTBEHHBIX TOMEIICHHH.

6 PanmonansHOE pasMenieHne HCTOYHUKOB TETUIOTHI, TETUIOBBIX MOJICTAHIIMKN EHTPaTbHBIX
TEIJIOBBIX ITyHKTOB.

7 [TepecMOTp MOIX0A0B K 0OECIIEUEHHUIO TETUIOBBIX HArpy30K MOTpeduTesnel u u3MeHeHue
CTPYKTYpPHI TEIIO(PHUKAITTOHHBIX CUCTEM FOPOJIOB.

8 JlenleHTpanu30BaHHbIE W I[IEHTPAIU30BAHHBIE CHUCTEMBl. AKKYMYJIMPOBAaHUE TOpsUei
BOJIEI.

9 MeTo1bl peryupoBaHus OTIYCKa TEIUIOTHI U3 CUCTEM IIEHTPATH30BAHHOTO
TEII0CHAOKEHHS.

10 BonsHbie TenioBbie ceTH U TeMIlepaTypHble rpaduKu PeryIupoBaHus OTIYCKa TETUIOTHI

JUISL KQXKJIOTO TUIIA €€ OTpeOuTeNeH.
11 IlapoBble TEMJIOBbIE CETH U METO/IbI PETYIMPOBAHUS OTITYCKa Mapa OT HUX.
IlenTpanpHOE KaueCTBEHHOE PETYINPOBAHUE TEIVIOBOM HArpy3KH Ha TEIUIOUCTOYHUKAX.
12 H3meHeHMe TeMIlepaTypbl TEINIOHOCUTENS B 3aBUCUMOCTH OT TeMIIepaTypbl HApY>KHOTO
BO3]lyXa MPHU MOCTOSSHHOM PacXo/€ TEIUIOHOCUTEIIS.

6.2 Tembl pedpepaToB:

1.  Ilpenmer u conepxanue Kypca. Haznauenue u 001acTh NpUMEHEHUS! HCTOUHUKOB U CHCTEM
TETIOCHA0KEHUS TIPePUATHI
2.  CoBpeMeHHOE COCTOSIHUE U NEPCIEKTUBBI Pa3BUTHS TEIUIOAHEpreTHKHN B Poccun 1 3a
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pyoexxom. IlepcriekTuBbI pa3BUTHS TeIUIOCHAOKeHUs B Poccun

Okojorudeckue 3a1a4i. OUnCTKa IPOU3BOJACTBEHHBIX CTOUHBIX BOJI OT BPEAHBIX BHIOPOCOB
TemoBbie ceTH U TEIIONOTPEOIIAIOINE CUCTEMbI KAK OCHOBHBIE 3BEHbS CUCTEMBI
TETIOCHA0KEHUS

OCHOBHBIE HANPaBJICHUS PA3BUTHS CUCTEM TETNIOCHAOKEHHS B PYrUX CTpaHaxX. 3a/1aun
COBEPUICHCTBOBAHUS CUCTEM TEIIJIOCHA0XKEHHUS

[Ipo6nemsl manpHero TemnocHabxkenns. KomOnHupoBaHHas BEIPaOOTKA TEIJIOBOH U
JIEKTPUYECKON IHEPrUui

[IpombinuIeHHOE TEMIONOTPEOIEHUE, YPOBHH TEILIONOTPEOICHNS PA3TUIHBIX OTPACIeh
MIPOMBIIIJIEHHOCTH

V3MeHeHne CTPYKTYphI U TIOBBIIIEHHE HAJACKHOCTH TEIUIO(PHKAIIMOHHBIX CHCTEM TIPU
WCIIOJb30BAHUM KOMOMHUPOBAHHOTO TEIIIIOCHA0KEHUS

TexHonornu KOMOMHUPOBAHHOTO TeriocHa0keHus . [lokpbiTie 6a30BOi YacTH TEMIOBOM
Harpy3Ku CUCTEMbI TEIUIOCHA0KEHUS 32 CUET BBICOKOAKOHOMUYHBIX OTOOPOB Mapa
teropukanoHHbIX TypOuH TOL] u oGecrieyeHne MMKOBOM HATPY3KH C ITOMOIIBIO
ABTOHOMHBIX ITUKOBBIX TEINIOMCTOUHUKOB (AIIT), ycTaHOBIEHHBIX HENOCPEACTBEHHO Y
aOOHEHTOB

[IpenmyriecTBa TEXHOJIOTUI KOMOUHUPOBAHHOTO TETIJIOCHAOKEHUS

PannonanbHo€ pacnpenenenre Harpy3ki M1y HCTOUHUKaMH TEIJIOThl U BO3MOKHOCTH
MCIO0JIb30BAHNUS TEIUIOHACOCHBIX YCTAHOBOK JIJIS1 YACTUYHOTO O0ECIIeueHusl MUKOBOM
Harpy3Ku

[IpumeHeHus TErI0BbIX HACOCOB IS LIeJIeH TerIocHa0KeHus

[ToBeimienue 3¢ddexTuBHOCTH 0OecneueHrs MTUKOBO TeraoBoi MoirHocty TOL] 3a cuer
nepeauy YacTH MUKOBOM TETNIOBOW HAarpy3KH C MUKOBBIX BOJIOTPEHHBIX KOTJIOB Ha
teroHacocHbie ycraHoBKHU (THY), ncnomnb3yromniue HU3KOTIOTCHIIMAIBHYIO TEIIOTY.
CucreMbl OTOTICHH S, BEHTUJISILIUH, TOPSYETO BOJOCHAOKEHUS U TapOCHA0KEHUS
npeanpusTaii. IX HazHadyeHune. TexHOIOTHYeCKOe MOTPEOICHNE TTapa U TOPSYei BOIBI.
MeTtop! onipeieNieHrs pacueTHOU MOTPEOHOCTH B TIape M ropsiueid BOJIe IS
TEXHOJIOTMYECKUX HYX/. XapaKTepHble PEXKUMBI U TpaduKU TEIUIONOTPEOICHUS
I'opsiuee BogocHabkeHue; ero Ha3HaueHue, TpedyeMble mapameTpsl. MeTo bl onpeenieHus
pacueTHO# MOTPeOHOCTH B TEILIOTE

OTomieHne NpOMBIIIICHHBIX 3JaHui. PacyeT BHYyTpeHHUX TEIUIOBbIJCICHUN B
MIPOU3BOJICTBEHHBIX II€XaX

TenoBoii Gaanc MPOU3BOJACTBEHHBIX MOMelIeHUH. OnpeesieHne pacCyeTHOrO pacxo/ia
TEIUIOTHI HA OTOIUICHUE TIPEAIPUITUN

Cyrounble U ToA0BbIe rpaduku TemmonoTpednenus. OnpeneneHue NoTpeOHOCTENH B
TEIUIOTE U XOJI0Ie

Pexxumbl paboThl U METOBI PETYIUPOBAHUS TPOMBIIIJICHHBIX CUCTEM KOHIUIIHOHUPOBAHUS
BO31lyXa

TpeGyembie mapametpsl Temna. CyTouHble U CMEHHBIE TpadUKH TEIUIONOTPeOIeHUS
Mertoauka onpeeneHuss MaKCUMAaJIbHbIX, CPEAHUX U TOI0BBIX MOTPEOHOCTEH B TEILIOTE
KaKJIbIM TUIIOM MOTpeOuTenei

Knaccugukarus ternoBbix Harpy3ok. Ce30HHbIE M KPYTJI0r0J0BbI€ HAarpy3Ku

Meroauka pacuera noTepb TEIIOTH 3AAHUSIMU.

TennoBble HArpy3Ku MPEANPUATHM.

HopmupoBanue TenaonoTpeOieHus B IPOMBIIUIEHHOCTH

Omnpenenenne TEIIOBOM Harpy3Ky MPOM. IUIOIIAAKH, paiioHa. COCTOSTHUSA U ITyTH
MOBBIIIEHUS HAJISKHOCTHU TEIJIOCHA0KEHUS. DHEpreTudeckas CylHOCTb TEIUIO(PHKAIIHH.
PannonansHo€ pazmenieHne ICTOYHUKOB TETUIOTHI, TEMJIOBBIX MOJICTAHIIUNA HEHTPaTbHBIX
TEIJIOBBIX ITYHKTOB

TepmoauHaMuyeckue NpeuMyIecTBa Tero(GuKaui, OCHOBAHHON Ha KOMOMHUPOBAHHON
BBIPAOOTKE JIEKTPUUECKOHN U TETJIOBON SHEPTUH

[lepecMoTp M0IX00B K OOECIIEYCHUIO TETIOBBIX HATPY30K MOTPEOUTENEH U H3MEHEHUE
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CTPYKTYpPBI TEIUIO(UKAIIMOHHBIX CUCTEM TOPOJIOB

Knaccugukamus cuctem ropsaero BOJ0CHA0KEHHS KHIIIBIX, OOIIECTBEHHBIX U
IIPOMBIIIJIEHHBIX 3aHUN

JlenieHTpau30BaHHbIE U LIEHTPAJIN30BaHHbIE CUCTEMBI. AKKYMYJIUPOBAHUE TOPSYEH BOBI.
[TpuGopsl, TpyOHsI M apmMartypa

O6opynoBaHue YCTAaHOBOK FOPSiY€ro BOJIOCHAOKEHUS.

Pacuer noparomux v LUPKYISUUOHHBIX TPYyOOIIPOBOIOB

CucremMbl BOJSHOTO, TAPOBOT0 M BO3AYIIHOTO OTOIJIEHUS! IPOMBILUIEHHBIX U )KHJIBIX
31aHUI

OtommutensHble TPUOOPEI. Bi6op m nx pasmemenue. TpyObl u MX coeqUHEHHUE. YKIOH
TpyO. Ilepememnienne u ynanenue Bo3ayxa. Pacmmpurensusliit 0ak. M3omsamus Tpyo
[IpuHIMOBI NPOEKTHUPOBAaHUS cUCTeM OToIIeHUs. OCHOBHBIE NPUHIUIBI, Pa3BUTHUSA
TEIIOCHA0XKEHUS

[Ipucoenunenue noTpedUTENel TEMIOTHI K TEIIOBBIM ceTsM. BpiOop Bua nprucoeIuHeHHs
MeTo1bl perynnpoBaHus OTIYCKa TEIUIOTHI U3 CUCTEM LIEHTPaIU30BaHHOTO
TEIIOCHA0XKEHUS

KauecTBeHHBIN U KOIMYECTBEHHBIN METO bl OTITYCKA TEIIOTHI B TEIUIOBBIX CETIX
BonsHbie TenioBble ceTu U TeMIiepaTypHble rpaduKy peryaIupoBaHUs OTITYCKa TETIOTHI
JUTSI KQXI0TO THIIA €€ MoTpeouTenen

[TapoBble TemIoBbIE CETH U METO/Ibl PErYIUPOBaHMS OTIYCKa Mapa OT HUX. TeIyIoBbIE CETH,
UX Ha3HaueHue, Kiaccuukamus

OcHoBHbIE TpeOOBaHUS K PeXKUMY JIaBJICHUI B BOJSHBIX TEIJIOBBIX ceTAX. MeTouka
pacuera naponpoBOOB, TEIIOBBIX CeTel U KOH/IEHCATOIPOBOIOB

[Ibe30MeTrpuueckue rpaduku U BEIOODP BHIA MPUCOCTUHEHUS IOTPeOUTENeH K TEIII0BBIM
ceTsIM

Ornpenenenre napaMeTpoB CETEBBIX, MOANMUTOYHBIX U KOHJIEHCATHBIX HACOCOB. MeTo bl
ONIPENIETICHUS PACUETHBIX PACX0I0B BOJIBI U [1apa MO y4acTKaM TEIIOBOU CETH
[leHTpanbHOE KAaYECTBEHHOE PETYINPOBAHNE TEIJIOBOW HArPY3KH HA TEIUIOUCTOYHUKAX
N3meHeHue TeMiiepaTypsl TEILIOHOCUTEINS B 3aBUCUMOCTH OT TEMIIEPATYPbI HAPYKHOTO
BO3/1yXa IPU IMOCTOSTHHOM PacXo/ie¢ TEIJIOHOCUTES

3ajauu rUAPaBINYECKOro pacueTa. MeToauka rujpaBinyecKkoro pacyera TeIIOBbIX CETEH.
Merozps! ¥ anrOpUTMBI TUAPABIMYECKOTO pacyeTa ¢ ucrnojabs3oBanue 11K

I'mapaBnnueckne XapakTEPUCTUKHA YYaCTKOB TEIJIOBOW CETH, HACOCOB U PETYJISTOPOB.
[TonATHE O TUIPABINYECKON YCTOMYMBOCTH U Pa3peryaIupoBKe TEINIOBOU CETH

Metouka pacueTra ruJpaBIndecKoro pexxuMa CUCTeM TerocHatkeHus. Cxembl
3aKpEIUICHMS JABJICHUS B «HEUTPAJIbHBIX» TOUKaX

IMunpaBnuueckuit ynap u cpenctsa 60psObl ¢ HUM. ['napaBnuueckuii peskum padoTh ceTei
[Tbe3oMeTpuueckue rpaduku B TEMIOBBIX ceTsaX. CrocoObl MoAep:KaHus JaBJICHUS B
«HEUTpaNbHBIX» TOYKAX TEIUIOBBIX ceTeil. BoIOOP ceTeBbIX, MOAMUTOYHBIX,
MOJIKaYMBAIOIINX U KOHJEHCATHBIX HACOCOB

OcHOBBI BbIOOpa Tpacchl U CIOCOOOB MPOKJIAIKU TEIIOBBIX ceTel. CXeMbl, MPOKIAIKU U
KOHCTPYKIIMH TEIJIOBbIX ceTell. CXeMbl U KOH(UTypalus TeIIOBbIX ceTeil

Tpacca u npoduie TemI0NPoBOOB. 3a7a4y TEIUIOBOTO pacyeTa. MeTo bl pacyera
TEIUIOBBIX MIOTEPH B TEILIONPOBOIAX U NAJACHUS TEMIIEPATYPHI TEMJIOHOCUTENS IO JUIMHE
ydJacTka

Omnpenenenrne ONTUMAIBHON TOJIIIMHBI TETUIOBOW U30JISIMH. 301 1IMOHHBIE KOHCTPYKLIIUN
TEIUIONPOBOIOB

HoBgsle nporpeccuBHbIe CIIOCOOBI MPOKIIAAKH U U30JISAIMU TEIJIOBBIX ceTel. OmnpeneneHue
TEIUIOBBIX IIOTEPh Y4acTKa TEIJIOBOW CETH U NMAJCHNS TEMIIEPATyp TEINIOHOCUTENS 110 UX
JUINHE

TennounzonsaunoHHbIe MaTepHabl U KOHCTPYKIUU. TpyObl M ux coenquHeHus. Buipl
MIPOKJIAJIOK

[IpouHOCTHO¥ pacdeT y4acTKOB TEIUIOBBIX CETEl ¢ BELIOOPOM THUIIOB M KOJMYECTB
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MOJIBWKHBIX U HETIOJBIMKHBIX OIOP, CIIOCOO0B KOMIICHCAIIMH TeMIIepaTyPHBIX
pacuIMpeHui, BUAOB U KOHCTPYKLIUN PErylIupyOLEed apMaTyphl

Pacuer u monbop komneHcaTopoB. Pacuer ycusuii Ha MOABMKHBIC M HEIIOIBHIKHBIE OTIOPBI.
Komnencarus reMnepaTypHbIX HAIIPsDKEHUI B TPYOOIIPOBOJIaX TEIJIOBOM CETH
Hcnonp30Banue U pacyeT €CTECTBEHHOM KoMIeHcauuu. KOHCTPYKIIMY TEIUIONPOBOIOB
Omnopsr. Kommniencatopsl. Apmarypa. Kamepsr u konoatel. OOmize BOpoch
[IPOEKTUPOBAHMSI TEILJIONPOBOJIOB

[Ipou3BOICTBEHHBIE U OTOIUTENIbHBIE KOTEIbHBIE.

Knaccugukanus u napaMeTpsl MapoBBIX U BOJOTPEHHBIX KOTEIBHBIX

Haznauenwue, TeniaoBble CXeMbl, OCHOBHOE U BCIIOMOTaTeIbHOE 000pYyI0BaHKE
IIPOU3BOJICTBEHHBIX KOTEJIbHBIX

Pexxumbl paboThl U paciipesielieHle Harpy3Ku Mex1y KoTiaaMu. TeXHUKO-?KOHOMUYECKHE
MoKasarenau KoTeabHbIX. KOMIIOHOBKA MPOU3BOACTBEHHBIX KOTEIbHBIX

[Tpunuunm BIOOpa OCHOBHOTO M BCIIOMOTATEIHLHOTO 000pynoBanus. BiOop 0oCHOBHOTO 1
BCIIOMOTaTENBHOTO 000pyI0BaHUS KOTEIbHBIX. BbIOOp MeTO1a 1 cXeMBI BO/IONIOITOTOBKY B
MIPOU3BOJICTBEHHBIX KOTEJIBHBIX

TenioBbie cxeMbl M1 METOAMKA UX pacdyeTa. MeToIMKa U pacyeT TEMJIOBbIX CXEM KOTEJIbHBIX
¢ npuMeHeHueM u 6e3 nmpumenenus [1K

[1yTu coBepiIeHCTBOBAHUS TEIJIOBBIX CXEM, 000PYIOBaHUS U PEKUMOB PaOOThI
MIPOU3BOJICTBEHHBIX KOTEJIBHBIX

OHepreTU4ecKre, YKOJIOrH4eCKue 1 SJKOHOMUYECKUE TTOKA3aTeNIN KOTEIbHBIX.
ABTOMAaTH3aIMA TEIJIOBEIX MOICTAHITHHN

TenioBble MyHKTHI MUKPOPAaHOHOB U npeAnpusatuil. Pacuer u BiOOp 00opynoBanus
TEIJIOBBIX ITYHKTOB (3JIEBAaTOPOB, HACOCOB, TIOIOTpeBaTENECH )

TexHomornueckre cxeMbl 1 KOMIIOHOBKA HACOCHBIX CTAHIIMN. AKKYMYJIMPOBAHUE TETUIOTHI.
3amuTa OT KOPPO3HH, IIJIaKa U HAKUIIU MECTHBIX YCTAaHOBOK TOPSIYEro BOJAOCHAOKEHUS
Cucremsl TeIIOCHAOXKEHHS MPEANPUATHN. BUIBI cUCTEM TETIOCHAOKEHUS TIPEIITPUSATHI;
UX CTPYKTYpa M OCOOEHHOCTH

[TapoBble cUCTEMBI TETNIOCHA0KEHHUSI; UX CXEMbI, COCTaB 000PYA0BaHUS, PEKUMBI paOOTHI,
METO bl 00ecTIeYyeHHs Ha/IeXKHOCTU MapOCHA0KEHHUS

Bonsubie cuctemsl TemocHaOXeHus peAnpusTuil. J[ByXTpyOHbIle 1 MHOTOTPYOHbBIE
BOJISTHbIE CUCTEMBbI, KX CXEMBbI, 00JIaCTH PUMEHEHHSI, OCHOBHBIE IPEUMYIIECTBA U
HEJOCTaTK!

BonasHbie cuctembl ¢ 0THOTPYOHOM TPaH3UTHOM U IBYXTPYOHOM pacipeenuTeIbHbIMU
CeTsAMHU

TennoHocUTENN U UX XapaKTepucTruka. TeXHUKO-3KOHOMUUYECKOE CONIOCTABICHUE CUCTEM
TEIIOCHA0XKEHUS

Mepbl cCHHXKEHMS IOTEPh KOHJEHCcaTa.

Opranu3zanus o0CTyKMBaHUS U PEMOHTA TEIUIOTEXHUYECKOTO 000PYA0BaHUS
DKcruTyaTaus TOIIMBHOTO X0341CTBa, KOTIIOB, MAPOBBIX TYPOUH, TATOIyTHEBBIX MAIIHH,
HAaCOCOB, TEIIOUCHOJIB3YIOUIUX YCTAHOBOK, BHYTPULIEXOBBIX TPYOOIIPOBOJIOB, TEIJIOBBIX
ceren

[TyckoBasi U pe>xMMHast HaIaJKU TEIUIOTEXHUUECKOTO 000pyI0BaHUS U TEIUIOBBIX CETEH.
Bb160p onTUMaNbHBIX PEKUMOB PabOTHI

Mertoapl 0OHapY)KEeHUS M TUKBUIALUN PAa3pbIBOB U HEIJIOTHOCTEH B TEILUIOBBIX CETSIX.
[loBbllIeHNE  HAJEKHOCTH  TEIUIOCHAOXKEHUSI. I'mpponHeBMaTHueckass IPOMBIBKA
TETUIONIOTPEOISIOMINX CUCTEM.

Haznauenue u cTpykTypa CUCTEMBI PETYIUPOBAHUS. BO3MOXKHBIE METOBI PETYITMPOBAHUS
TETIOBON HArpy3KH B CHCTEMax IEHTPAIN30BAHHOTO TEIIOCHA0KEHHS, UX COIOCTABICHUE
PerynupoBanue oTIycka TEIJIOTHI U3 MAPOBBIX ceTel. AKKYMYJISATOPHI Iapa; UxX
IIpUMEHEHME U pacueT. LleHTpanpHOe peryaupoBaHue 0JHOPOAHON U pa3HOPOJHON
TEIUIOBBIX HAIPy30K

I'paduxu TemmnepaTyp 1 pacxoa TEIIOHOCUTENI. MeTO/Ibl IEHTPATbHOTO PETYIHMPOBAHUS
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CYMMapHBIX Harpy30K OTOIJICHHUS U TOPSUEro BOJAOCHAOKEHHUS

MeTtoabl KOPPEKTUPOBKU TEMIIEPATYPHBIX TPapUKOB HAa BBOJAAX MPEANPHUATHIA,
MOJIYHYaIOLIUX FOPAYYI0 BOLy OT pailoHHbIX TOL]

D¢ (HeKTUBHOCTH PA3TUYHBIX CUCTEM PETYIHPOBAHUS OTITYCKA TETUIOTHI.
AxkyMynrupoBaHHU€e TEMIOThl. CXEMBI, pacueT TEIIOaKKyMYIUPYIOIINX YCTAaHOBOK
BropuuHsie s3HEpropecypcsl MpOMIIPEANPUATHH, UCIIOJIb3YEMBIE Ui F€HEPALMU TEIIOTHI.
Nx xonu4decTBo, mapamMerpsl, J0JIs TOJIE3HOTO UCIIOJIB30BAaHUSA B CUCTEMAX
TETIOCHA0KEHUS

Bunel, nmapamerpsl u rpaguku Beixoga BOP, ucnons3yeMbix Ui Ipou3BOJCTBaA Mapa U
ropsiueil BOJpl B yTUIM3AMOHHBIX ycTaHOBKAX (TYYVY). YTuian3anuoHHble KOTEIbHbIE U
oL

Tuns! yTUIM3aIMOHHBIX YCTAHOBOK JJIsl BEIPAOOTKHU Iapa U ropsiueit Boabl. Cxemsl,
PEeXUMBI paOOTHI, KOHCTPYKLHUK 000PYI0BaHNUS, TEXHUKO-IKOHOMUYECKHE TIOKa3aTeNln
Onpenenenre YJKOHOMHUH TOIUTMBA MpU paboTe YTUIN3alMOHHBIX YCTAHOBOK MapajlIeNIbHO C
3aBOJCKMMHU KOTeIbHBIMU U TOL]

Mertobl pacuera cxeM u obopynoBanust TYY ¢ npumenenuem OBM. OnTumusanus cxem,
apaMmeTpoB U pekUMOB paboThl TYY npu aBTOHOMHOM U COBMECTHOM IKCIUTyaTalluy C
MPOU3BOJACTBEHHBIMU KOTEIbHBIMU U TOL]

MeToapl TEXHUKO-D)KOHOMHYECKUX PacyeTOB B DHEpreTuKe. Pacu€THbIN neproa u ero
COCTaBJISIOLIME MPU CTPOUTENHCTBE CUCTEM TEIUIOCHAOKEHUS

VYkpynHEHHAS OlIeHKAa KaUTAIbHBIX BIOXKEHUH B TEIUIOr€HEPUPYIOIINE HCTOYHHUKH,
TEIUIOBBIE CETU U TEIIONOTPEOISIOIINE CUCTEMBI

CrpyKkTypa U cocTaBIsONIINE CE0ECTOMMOCTH MPOIYKIIUU B CUCTEMAX TEIJIOCHAOKEHHUSL.
banancoBas u yncTast npuOBLIM OT MOJAEPHU3ALUY UM PEKOHCTPYKIIMHA CUCTEMBI
TEIIOCHA0XKEHUS JICHCTBYIOIETr0 NPEAPUATHS

OnTtuMu3anus cucTeM TeIlocHaokeHus. Pellienne TeXHUYecKuX 3a1a4 ONTUMAaIbHOTO
IIPOEKTUPOBAHUS CUCTEM TeMJIOCHA0XKeHUs. [I[puHIMInanbHbIe CXEMBbl TEIIOBBIX
3JIEKTPUYECKUX CTAaHIIMK, C Ucnojb3oBanueM THY

Texnonoruu TernocHabKeHus ¢ MOHWKEHHOM TeMIlepaTypoi CeTeBOM BOJbI U
KOJIMYECTBEHHBIMU CIIOCOOAMHU PErYJIMPOBAHUS HArpy3Ku

Pexonctpykuums ternoBbix cxem TOLL. [1apamnenbHoe BkiroueHue B cxeMmy TOIL mUKOBBIX
BOJOTPENHBIX KOTJIOB M OCHOBHBIX CETEBBIX IIOIOTPEBATEIICH

[ToBbllIeHNE 3HEPreTUYECKON U SKOHOMUYECKOH 3 HEKTUBHOCTH UCTOUYHUKOB TUKOBOM
TEIUIOBOM MOLIHOCTU. PEKOHCTPYKIMS CYIECTBYIONIUX TUKOBBIX BOJAOIPENHBIX KOTJIOB U
Apyroro o06opyI0BaHUs

Hcnonp30BaHue TEIUIOTHI YXOIALIMX I'a30B IIMKOBBIX BOJOTPEUHBIX KOTJIOB

CHuxeHue 3aTpaT Ha COOCTBEHHbIE HYK/Ibl TETIJIOUCTOYHUKOB 32 CUET COBEPIICHCTBOBAHUS
TEXHOJIOTUI pe3epBHOIO TOMJIMBOCHAOKEHMSI

TpeboBanus K pe3epBHBIM CUCTEMaM TOIUIMBOCHA0KEHHSI U TOIUTMBHBIM X03sICTBaM
TEIUIOUCTOYHUKOB.

6.3. YueOHo-MeTOANYecKOe U HHPOPMALIMOHHOE 00ecliedeHHe CAMOCTOATEeIbHOI

padoThI

Jlureparypa:

1. | Hukonaes FO.E. Tennodukaius u TeIIoBble CETH [ DIEKTPOHHBIN pecypc]: MpakTUKym/
Huxomnaes FO.E., Bnosenko N.A.— DneKTpoH. TeKCTOBbIE TaHHbIe.— CapaToB:
CapatoBckuil rocy1apcTBEHHBIN TeXHUUYECKUH yHUBepcuTeT uMenu FO.A. T"arapuna,
OBbC ACB, 2015.— 36 ¢.— Pexwum ngoctyma: http://www.iprbookshop.ru/76520.html.—
OBC «IPRbooks»

2. | TenmnosHepreTnyeckue yCTaHOBKUA. TeopeTHueckne ¥ TMPAKTUYECKUE OCHOBBI




TUCHHIUIMHBL [DIeKTpoHHBIA pecypc]: ydeOHoe mocobme/ C.B. IutoB [m ap.].—
DNEKTPOH. TEKCTOBBIE JIaHHBIE.— bnarosemienck: JlanpHEBOCTOYHBIN
roCyJIapCTBEHHBIN arpapHbiii yHuBepcuter, 2015.— 266 c.— Pexum pnocryma:
http://www.iprbookshop.ru/55914.html.— 3B5C «IPRbooks»

Pa3BuTHE TOMOYHBIX TEXHOJIOTUN B POCCUUCKOM SHEPreTUKe [DIeKTPOHHBIN pecypc]:
yuebHOe mocobue/ B.JI. Ilymeman [u ap.].— DJIEKTPOH. TEKCTOBBIC IaHHBIC.—
ExatepunOypr: Ypanbckuii denepanpubiii yausepcuter, ObC ACB, 2016.— 512
Cc.— Pexxnm noctyna: http://www.iprbookshop.ru/66004.html.— DB5C «IPRbooks»

XaBanoB I1.A. Pacuer TemnaoBoii cxeMbl 1 OCHOBHOTO 00OpY10BaHUS IAPOBOM
OTOTIUTEILHO-TTPOU3BOJICTBEHHOM KOTEIBHOM [ DIIEKTPOHHBIN pecypc|: METOIMYECKUe
YKa3aHHs K BBIMOJHEHUIO MPAKTUUECKUX 3a/IaHui 10 quciuruinHe «['eneparopsl Tema |
ABTOHOMHOE TEIUIOCHAOXKEHHE» IS CTYACHTOB OakaiaBpraTa O4HOM (opMbI OOyUEeHUS
Hanpasiienus noArotoBku 08.03.01 CrpoutenscrBo/ Xaanos I1.A., Mupam A.O.,
Uynenér A.C.— DIEeKTPOH. TEKCTOBbIE JaHHBbIe.— M.: MOCKOBCKHIT TOCYIapCTBEHHBIN
crpoutenbHblil yauBepcutet, 9bC ACB, 2016.— 48 c.— Pexxum nocryma:
http://lwww.iprbookshop.ru/62630.html.— 3B5C «IPRbooks»

I'y6apes A.B. [TapoTemioreHepupyronife yCTAaHOBKH MTPOMBIITUICHHBIX MPEINPUSTUHN
[DnexTpoHHEIH pecypc]: yaeOHOe mocodue miis By30B/ ['ydapeB A.B.— DnexTpon.
TEKCTOBBIE JaHHbIE.— benropoa: benropoackuii rocyjapCTBEHHBIN TEXHOJIOTHYECKUI
yauBepcuteT uM. B.I". IllyxoBa, 9BC ACB, 2013.— 240 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/28379.html.— 3BC «IPRbooks»

[lenTpanu3zoBaHHOE TEMIOCHAOXKEHNE [ DIEKTPOHHBIN pecypc|: METOANYECKHE yKa3aHUS
K BBITIOJTHEHUIO KyPCOBOTO MTPOCKTUPOBAHMS M BBITYCKHOW KBaTU(UKAITHOHHON PaOOThI
o qucnuiuinHe «llenTpann3oBanHoe TerocHatxenne» / Xapiaamona H.A., ColoBbeBa
E.b., ManbimeBa A.A. — DJEKTPOH. TEKCTOBbIE JaHHbIe.— M.: MOCKOBCKHi1
roCyIapCTBEHHBIN cTpouTelbHbIN yHUBEpcuTeT, DbC ACB, 2016.— 64 Cc.— Pexum
noctyna: http://www.iprbookshop.ru/62641.html.— 3bC «IPRbooks»

Pacuer TenaoBBIX MPOILIECCOB M YCTAHOBOK B IIPUMEpPaXxX M 3aadyax [DJIeKTPpOHHBIN
pecypc]: npaktukym/ [lanait B.B., Muxaitnos A.I'., batpakos I1.A., Tepe6unos C.B.,
Cno6onuna E.H..— DnektpoH. TeKkcToBBIC JaHHbIe.— OMCK: OMCKHI1 TOCYI1apCTBEHHBI]
TexHu4eckui yauBepcutet, 2015.— 120 ¢.— Pexxum moctyna:
http://lwww.iprbookshop.ru/58098.html.— 3BC «IPRbooks»

buprozosa E.A. Terutocnatxkenue. Yacts 1. ['opsiuee BojocHaGxkeHUe [ DIEKTPOHHBIN
pecypc]: yaebHoe nocodue/ buproszosa E.A.— DnektpoH. TekcToBbie ganHbie.— CII0.:
Cankr-IlerepOyprckuit rocy1apCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIN YHUBEPCUTET,
OBC ACB, 2012.— 192 c.— Pexum goctyna: http://www.iprbookshop.ru/19046.html.—
OBbC «IPRbooks»

Boasabie skoHOMai3epbl KOTENBbHBIX arperatoB [ AnekTpoHHbid pecypc]: Knumon .M.,
KimumoB M.T. - MeToauueckas pazpaboTka/ — DIIEKTPOH. TEKCTOBBIE IaHHBIC.—
Hwxunit Hosropoa: Huxkeropoackuii rocy1apCTBEHHbBIN apXUTEKTYPHO -CTPOUTEIIbHBII
yauBepcuret, ObC ACB, 2010.— 48 c.— Pexxum nocryma:
http://www.iprbookshop.ru/15980.html.— 5BC «IPRbooks»

7. OnleHOYHbIE CpeaCcTBA

7.1 Bomnpochsl K nepBoMYy TeKylIeMYy KOHTPOJII0 OCBOEHHS JHCIHIIIMHBI

IIpenmer u coxepxkanue kypca. HasHauenue u 061acTb NpUMEHEHHUS] HICTOYHUKOB U
CHCTEM TeMJIOCHA0KEeHUs NPEANPUITUN

COBpCMCHHOC COCTOSIHUC U IICPCICKTUBLI PA3BUTHUA TCIIJIOOHCPICTUKHU B Poccun u 3a
pY6e)KOM. HepCHCKTI/IBH Pa3BUTHUA temiocHa0xenus B Poccuu

DKOJIOTHYECKUE 3a1a4du. Ouncrtka MPONU3BOACTBCHHBIX CTOYHLIX BOA OT BPCIHBIX
BBIOPOCOB




TGHHOBBIC CCTHU U TGHHOHOTpe6J'I$IIOH_II/I€ CHUCTCMBI KaK OCHOBHBIC 3BCHbBSI CUCTCMBI
TEILIOCHAOKEHUSA

5. | OcHOBHBIC HANPABIICHUS PA3BUTHS CHCTEM TETUIOCHA0KCHHSI B IPYTHX CTPaHAX.
3a/1aun COBEPIICHCTBOBAHUS CHCTEM TEIUIOCHAOKEHUS

6. | IIpoGnemsr nanpHero TemiocHadkenusi. KomOuHnpoBaHHas BEIpaOOTKA TEIUIOBOH U
JIEKTPUYECKOMN SHEPrui

7. | IIpoMbIIITIEHHOE TETUIONOTPEOICHNE, YPOBHH TEIUTOTIOTPEOICHHS Pa3InIHbBIX
OTpacyieil TPOMBIILICHHOCTH

8. | 3MeHeHHEe CTPYKTYPHI U MOBBIMICHUE HAJIS)KHOCTH TETIO(PHKAITMOHHBIX CUCTEM MIPU
WCIOJIb30BAHUU KOMOMHHPOBAHHOTO TETJIOCHAOKCHHS

9. | Texnomornu KOMOMHHPOBAHHOTO TeruiocHaOXeHus1. [IokpriTHe 0a30BOM YacTH
TETUIOBOYM HATrPY3KH CHCTEMBI TEIIJIOCHAOKEHHUS 332 CYET BRICOKOIKOHOMHYHBIX
0TOOPOB Mapa TernopuKauoOHHbIX TypOuH TOLl 1 oGecnieueHne MMKOBON HATPY3KH C
MTOMOIIBI0 aBTOHOMHBIX MTUKOBBIX TETUTONCTOYHHKOB (AIIT), ycTaHOBICHHBIX
HEMOCPEJICTBEHHO Y aDOHEHTOB

10. | TlpeumymecTBa TEXHOJIOTHI KOMOMHHPOBAHHOTO TETUIOCHAOKEHUS

11. | PanimoHanbpHOE pacrpeielicHIe Harpy3Kd MEX Ty HCTOUHUKAMHU TETUIOTHI |
BO3MO>KHOCTH HCIOJTb30BAHHS TETIOHACOCHBIX YCTAHOBOK ISl YAaCTHYHOTO
obecreyeHns MMKOBOM HArpy3KH

12. | TlpuMeHeHus TeIUIOBBIX HACOCOB JUIS MEJICH TeIIOCHAOKEHUS

13. | IoBbeiteHne >(hGEKTHBHOCTH 0OecTieueH s MMKOBOW TeT1oBoi MommHocTH TOI 3a
CYeT Mepelaud YacTH MUKOBOH TEIIOBOW HArpy3KH C MTUKOBBIX BOJOTPEHHBIX KOTJIOB
Ha TerioHacocHble yeraHoBKHU (THY), ncnomnp3yromniue HU3KOMOTEHIUATEHYIO
TEIUIOTY.

14. | Cuctembl OTOTUICHHUSI, BEHTHIISIINH, TOPSTYETO BOJIOCHAOKEHHUS W MTapOCHAOKESHUSI
npeanpustuii. IX HazHadueHune. TexHOIOTHIeCKOe MOTPEOICHNE TTapa U TopsIe
BO/IBL.

15. | Metoapl onpeniesieHusI pacCueTHOM MOTPEOHOCTH B TIape W ropsiueid BoJie IS
TEXHOJIOTMYECKUX HYXJI. XapaKTepHbIe PEXKUMBI M rpaQUKU TEIIONOTPEOICHUS

16. | I'opsiuee BogocHaOXeHUE; €ro Ha3HAYCHHE, TpeOyeMble IapamMeTpbl. MeToIbl
OTpeJieNIeHUs] PACYETHON NOTPEOHOCTH B TEILIOTE

17. | OromnneHue NPOMBIIIJICHHBIX 31aHui. PacueT BHyTpEeHHUX TEIUIOBBIACICHH B
MIPOM3BOJICTBEHHBIX II€XaxX

18. | TennoBoii 6anaHC MPOU3BOACTBEHHBIX OMeleHui. OnpeneneHne pacueTHOTo
pacxo/ia TEeIUIOThHI Ha OTOTUICHUE NPEAIPUITUN

19. | Cyrounsle u ronoBsie rpaduku TemnonoTpednenus. OnpeaeneHue noTpedHoCTel B
TEIUIOTE U XOJIO/Ie

20. | Pexxumbl pabOTHl M METOABI PETYIHUPOBAHUS IPOMBIIIUICHHBIX CUCTEM
KOHJUITMOHUPOBAHUS BO3TyXa

21. | TpeOyembie mapameTpsl Temia. CyTouHble U CMEHHbBIE I'padUKH TEIUIONOTPeOIeHUS

22. | Metoauka onpeaeneHuss MaKCUMaIbHBIX, CPETHUX U TOJOBBIX MOTpeOHOCTEH B
TEIUIOTE KaXKIbIM TUIIOM MOTpeOuTeNne

23. | Knaccudukarus TemnoBeiX Harpy3ok. Ce30HHbBIE U KPYTIIOT0JI0OBbIE HATPY3KU

24. | Metoauka pacueTa MoTepb TEIUIOTHI 3aHUSMHU.

TemoBbIe Harpy3KU MPEANPHUITHIA.
HopmupoBanue TerionoTpebaeHus B MPOMBIITUIEHHOCTH

25. | OmpeneneHue TEIIOBOM HArPy3KH MPOM. TIOMIAAKH, paiioHa. COCTOSHUS U MTyTH
TIOBBIIIEHUS HAJICKHOCTH TETUIOCHAOKEHHSI. DHEPreTUYecKasi CyIIHOCTh
TeTI0(HUKAIINH.

26. | ParnonansHOE pa3MelieHre HCTOYHUKOB TETIOTHI, TeTIJIOBBIX MOICTAHITUN

HCHTPAJIbHBIX TCIIJIOBBIX ITYHKTOB




27. | TepmoarHaMUYECKUE PEUMYIIECTBA TEIUIO(UKAIIMH, OCHOBAHHOW Ha
KOMOMHHPOBAHHOH BBIPAOOTKE AIIEKTPUUECKON M TETIJIOBOM SHEPTHH

28. | IlepecMOTp MOAXOIOB K 00ECIICUEHHUIO TEIUIOBBIX HAIPY30K MOTpeOUTENei 1
M3MEHEHHE CTPYKTYPHI TEIUIOGUKAIIMOHHBIX CHCTEM TOPOIOB

29. | Kiaccudukanus cUCTeM TOpsYero BOJAOCHAOKEHHUS )KUIIBIX, OOIIECTBEHHBIX U
MIPOMBIIIIJICHHBIX 3aHUN

30. | JlenenTpanu3oBaHHbIE W LEHTPAIM30BAHHBIE CHUCTEMBI. AKKYMYJIHPOBAHUE TOPSIUYCH
BOJIBI.
[TpuGopsl, TpyOHI M apmatypa

31. | OGopynoBaHUE YCTAHOBOK TOPSYETO BOJOCHA0KEHUS.
Pacder nogaromux u NHPKYISIIHOHHBIX TPYOOTIPOBOIOB

32. | CucteMbl BOASHOTO, TAPOBOTO ¥ BO3YIIHOTO OTOTUICHHUS TIPOMBIIUICHHBIX H KHIIBIX
3IaHUI

33. | OronmrenbHbIe MPUOOPHL. BBIOOP 1 X pa3MenieHue.
TpyOs! u ux coenuuenue. YkioH Tpyo. [lepemenienne u ynaneHue Bo3ayxa.
Pacmupurensubiil 6ak. M3omsnus Tpyo

34. | IIpuHIHITEI TPOEKTUPOBAHUS CUCTEM OTOILIICHHS.
OCHOBHBIE TIPUHIHIIBI, PA3BUTHSI TETIOCHAOKEHUS

35. | [IpucoenuHeHME TOTPEOUTENCH TEILIOTHI K TEIIOBBIM ceTsAM. Bribop Buaa
MIPUCOETNHEHHS

36. | MeTo eI perymMpoBaHUs OTITYCKa TETIOTHI U3 CUCTEM I[EHTPATU30BAHHOTO
TEIJIOCHA0XKEHUS

37. | KauecTBeHHBIN 1 KOJMYECTBEHHBIH METO/Ibl OTITYCKA TETIOTHI B TEIUIOBBIX CETSIX

38. | BoasiHbIe TEIUTIOBBIE CETH U TEMITEpaTypHBIE TpadUKU PETYIUPOBAHUS OTITyCKA
TEIUIOTHI JUIsl K&KJIOTO THIIA €€ MOoTpeOuTenen

39. | [1apoBble TEMIOBBIE CETH U METOIbI PETYIUPOBAHUS OTITyCKa Mapa OT HUX. TerioBble
CEeTH, UX Ha3HAUYEHHUe, Kiaccuduxarms

40. | OcHoBHBIE TpeOOBaHUS K PEXKUMY AaBJICHUN B BOASHBIX TEIUIOBBIX ceTsX. MeTouka
pacuera naponpoBOOB, TEILUIOBBIX CETEH U KOHJIEHCATOIPOBOIOB

41. | ITve3oMeTpuueckue rpaduKu U BIOOP BHJIa TPUCOCTUHEHHUS ITOTpeOUTENel K
TEIUIOBBIM CETSIM

42. | OmpeneneHue napaMeTpoB CETEBbIX, MOAMUTOUYHBIX U KOH/IEHCATHBIX HACOCOB.
MeTo bl OnpeieNieHrs pacueTHBIX PacX010B BOJIBI U Mapa MO y4acTKaM TEIUIOBOM
CeTH

43. | LenTpanpHOE Ka4€CTBEHHOE PEryIMPOBaHUE TEIJIOBOM HArpy3Ku Ha
TEIJIOMCTOYHUKAX

44. | 3meHeHHe TeMIepaTypbl TEIUIOHOCUTENS B 3aBUCUMOCTH OT TeMITEPaTyphl
HapY)KHOTO BO3J/lyXa MPHU MOCTOSSHHOM PacXo/ie TEIUIOHOCUTES

45. | 3amauym rugpaBIMYEcKOro pacuera. MeTtoauka ruJjpaBIu4ecKoro pacuera TeIIOBbIX
cereil. MeTo/1bl M aNTOPUTMBI THAPABIMYECKOTO pacueTa ¢ ucnojib3opanue [1K

46. | I'mapaBnuyeckre XapaKTepUCTUKU y4acTKOB TEIJIOBOM CETH, HACOCOB U PETYIIATOPOB.
IToHsiTHe 0 rHApaBIMYECKON YCTOWYMBOCTH U Pa3peryarupoBKe TEMJIOBOM ceTH

47. | Meronuka pacyera ruApaBIMYECcKOro pexnmMa cucTteM TeraocHa0xkeHus. CxeMbl

3aKPCIJICHUA TABJICHUS B ((HeﬁTpaHBHLIX» TOYKax



http://www.rosteplo.ru/w/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D1%8B_%D1%80%D0%B5%D0%B3%D1%83%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BE%D1%82%D0%BF%D1%83%D1%81%D0%BA%D0%B0_%D1%82%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D1%8B_%D1%81%D0%B8%D1%81%D1%82%D0%25B
http://www.rosteplo.ru/w/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D1%8B_%D1%80%D0%B5%D0%B3%D1%83%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BE%D1%82%D0%BF%D1%83%D1%81%D0%BA%D0%B0_%D1%82%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D1%8B_%D1%81%D0%B8%D1%81%D1%82%D0%25B

Oo0pa3zen OusleTa K NepBOMY TeKylIeMY KOHTPOJIIO 3HAHUH MO JMCUHUILIHHE

MUHHCTEPCTBO HAYKX U BhIcIIero oopazosanust PO
I'po3HeHcKkuil rocynapcTBeHHBIH HEPTSIHON TEXHUUECKAH YHUBEPCUTET UM. akaa. M.J{. MummoHIukoBa
WHCcTUTYT SHEPreTHKN
Kagpeopa «Tennomexnuxa u cuopagnuxay

Buuer Ne 1

IlepBBIi TEKVIIMIT KOHTPOJIb 3HAHUN

I[I/ICIII/IHJII/IHaI «lIepCeKTUBHBIC TEXHOJIOTHUH IICHTPAIN30BaHHOIO TEII0CHAOKECHUSY

Oronnenue IMPOMBIINIJIICHHBIX SI[aHI/II\/’I. Pacuer BHYTPCHHUX TCHJ’IOBBIJICJ'ICHPI?I B
ITPOMU3BOJACTBCHHBIX LICXAX

Ompenenenre TEMJIOBOM HArpy3Kd TNpOM. IUIOMIAAKH, paiioHa. COCTOSHHS H TYTH
ITIOBBIIIICHUA HAICKHOCTU TEIUIOCHAOKEHMUS. 3HepF€TI/I‘~I€CKa$I CYITHOCTDH TCHJ’IO(l)I/IKaIII/II/I

[lepecMoTp MOIXOJ0B K OOECHEYEHHIO TEIUIOBBIX HArpy30K MOTpeOuTeNned M M3MEHEHHue
CTPYKTYpPHI TEII0(PUKAIIMOHHBIX CUCTEM I'OPOJIOB

[TapoBbie TEMIOBBIE CETH U METOJIBI PETYIMPOBaHUS OTITyCKa Mapa OT HUX. TeIIoBbIE CETH,
WX Ha3HaueHue, Kinaccuukanus

3aB. kadenpoit «TemmoTexHuka 1 TUIpaBINKa» P.A-B. Typnyes

7.2 Bonpochbl KO BTOPOMY TeKyllleMy KOHTPOJII0 OCBOCHHSI TMCIHUIJINHBI

1. | 'mapaBnuueckuii yaap u cpeacTBa 00pbObI ¢ HUM. [ MapaBIrdecKuii peskuM paboTh
ceTen

2. | I[Ipe3oMerpuueckue rpaduku B TEIJIOBBIX ceTsX. CrocoObl moaep>KaHus JaBJIeHUS B
«HEUTpPaNbHBIX» TOYKAX TEIUIOBBIX ceTeil. BbIOOp ceTeBbIX, MOAMUTOYHBIX,
MOAKAYMBAIOIINUX U KOHJEHCATHBIX HACOCOB

3. | OcHOBBI BBIOOpaA TpacChl M CIIOCOOOB MPOKIAIKU TEIUIOBBIX ceTeil. CXeMbl, MPOKIaIKU
Y KOHCTPYKIIMH TEIUIOBBIX ceTel. CxeMbl M KOH(UTypaIus TeIIOBBIX ceTel

4. | Tpacca u nmpouip TEmIONPOBOIOB. 3a/1a4M TEIJIOBOTO pacueTa. MeToibl pacuera
TEIUIOBBIX MTOTEPh B TEILUIONPOBOAAX U MAJCHHS TEMIIEPATyphl TEINIOHOCUTEIS 10
JUIMHE y4acTKa

5. | Onpenenenre oNTUMAIBLHOM TOJIIMHBI TEIJIOBOM U30JIAIMU. 301IMOHHbBIE
KOHCTPYKIIMU TEILIOMPOBOIOB

6. HoBrlie IpOIrpeCCUBHLBIC CIIOCOOBI IMPOKJIAJIKU U U30JIALUN TCIIJIOBBIX ceTeit.
OnpeneneHHe TCIJIOBBIX MOTCPb YUACTKaA TEIJIOBOU CETH U MMaaCHUA TCMIICPATYP
TCINIOHOCUTCIIA 110 UX TJIMHC

7. | TennouzonauMOHHBIE MaTepHAJIbl M KOHCTPYKIMU. TpyObl U uX coequHeHus. Bupl
ITPOKJIAJIOK

8. | IIpouHOCTHO# pacyeT y4acTKOB TEIJIOBBIX CETEH C BHIOOPOM THUIIOB M KOJIHUYECTB
MOJIBWKHBIX M HETIOJIBU)KHBIX OIOP, CIIOCOO0B KOMITEHCAIIUU TEMITEPaTyPHBIX
paclIMpeHuil, BUI0B U KOHCTPYKIUH PEryIupyrolie apMarypbl

9. | Pacuer u nox6op komneHcaTopoB. Pacuer ycunuii Ha MoiBUXKHbBIE U HETMOABUXKHBIE
onopsl. KomneHcarys TemnepaTypHbIX HapsHKEHUH B TpyOONIPOBOAX TEIUIOBOM CETH

10. | Mcnonb30BaHue U pacucT €CTEeCTBEHHOM KOMIICHCAIIMH. KOHCTPYKI_II/II/I TCIJIOMPOBOJIOB

11. | Omopsl. Komnencaropsl. Apmatypa. Kameps! u koot O0111e BOIpOCk
IIPOEKTHPOBAHMSI TEIJIONPOBOJIOB

12. HpOI/I3BO,Z[CTBeHHBIC 1 OTOIIUTCIIBHBIC KOTCIIBHBIC.
KJ'IaCCI/I(bI/IKaL[I/IH 1 MapaMCTpPhI MMAPOBLIX U BOAOT peﬁHLIX KOTCJIBbHBIX




13.

Ha3HaquI/Ie, TCIIJIOBBIC CXE€MbI, OCHOBHOC M BCIIOMOTI'aTCIIbHOC 060py):[0BaHHe
IMPONU3BOJACTBCHHBIX KOTCIIbHBIX

14.

PexumMbl paboThI U pactipesiefieHie Harpy3Ku MeXy KOTJIaMu. TeXHUKO-
SKOHOMHYECKHE IT0KA3aTeIN KOTEJIbHbIX. KOMIIOHOBKA IPOU3BOACTBEHHBIX KOTEIbHBIX

15.

[TpuHIMT BRIOOpPa OCHOBHOTO U BCIIOMOTATEIHLHOTO 000pynoBaHus. BeIOOp OCHOBHOTO
Y BCTIOMOTaTeJIbHOTO 000pYyI0BaHUS KOTEJIbHBIX. BRIOOp MeTO1a U CXeMBbI
BOJIOTIOJITOTOBKH B MTPOU3BOJICTBEHHBIX KOTEIBHBIX

16.

TennoBsle cXxeMbl U METOAMKA UX pacyeTa. MeToarKa U pacyeT TEIUIOBBIX CXEM
KOTEJIbHBIX C IpUMEHEHHeM U 6e3 npumeHeHus 11K

17.

[1yTu coBepiLIeHCTBOBAaHUS TEIJIOBBIX CXEM, 000PYJOBaHUS U PEKUMOB PabOThI
IIPON3BOJICTBEHHBIX KOTEJIBHBIX

18.

DHEpPreTUYeCcKre, IKOJOTHIECKHUE U IKOHOMHUYECKUE TTOKA3aTeNId KOTEIbHBIX.
ABTOMAaTH3aMUs TEIIOBLIX OICTAHIIUNA

19.

TenioBble MyHKTHI MUKPOPAHOHOB U NpeAnpusaTuii. Pacuer u BbI0Op 000py10BaHUS
TETJIOBBIX MTyHKTOB (3JIEBAaTOPOB, HACOCOB, MOJIOTpeBaTeNei)

20.

TCXHOJ'IOFI/IT-IGCKI/IC CXEMBbI U KOMITIOHOBKA HACOCHBIX CTaHIII/II\/JI. AKKYMYJ'II/IpOBaHI/Ie
TCIIJIOTHI. 3aHH/ITa oT KOppOSI/II/I, IaKa U HaKUIIM MECTHBIX yCTaHOBOK FOpSIquO
BOJOCHAOKEHUSA

21.

Cucrembl TeMI0CHA0XKEHNS TPenpUsITHA. Bl cucTeM TenaocHa0KeHus
MIPENNPUATHI; UX CTPYKTYpa U 0COOEHHOCTH

22.

[TapoBble crCTEMBI TETNIOCHA0KEHUSI; UX CXEMbI, COCTaB 000PYA0BaHHUS, PEKUMBI
paboThl, METO/IbI 00ECTIEYeHHSI HaJIS)KHOCTH MapOCHA0KEHUS

23.

Bonasubie cuctemsl TemiocHaOXeHUs peAnpusTUil. J[ByXTpyOHbIE 1 MHOTOTPYOHbIE
BOJISTHbIE CUCTEMBI, KX CXEMBbI, 00JIaCTH PUMEHEHHSI, OCHOBHBIE IPEUMYIIECTBA U
HEJO0CTaTKU

24,

Bonsnbie cucteMbl ¢ 0 THOTPYOHOM TPAaH3UTHOM U IBYXTPYOHOU pacmpeneuTeIbHBIMU
CEeTSIMU

25.

TenmoHOCUTEIN U UX XapaKTCPUCTHUKA. TeXHUKO-PKOHOMHYECKOE COIOCTABIICHHE
CHCTEM TEIIOCHAOXKEHHUS

26.

MepH CHMIXCHUA IMMOTCPh KOHACHCATA.
OpFaHI/I?)aI_[I/IH O6CJ'Iy}KI/IBaHI/I$I U pEMOHTA TCIINIOTEXHUYCCKOTI'O O60py,I[OBaHI/IH

27.

BKCHJ'IyaTaHI/ISI TOIINIMBHOT'O XO3$II>'ICTBa, KOTJIOB, IIAPOBBIX Typ6I/IH, TATOAYTHEBBIX
MallliH, HAaCOCOB, TCINIONCIIOJB3YIOINIUX YCTAHOBOK, BHYTPULECXOBBIX Tp}I6OHp0BO,I[OB,
TEINIOBBIX CETeH

28.

[TyckoBas u pexxUMHas HaJaKHi TEeIJIOTEXHUYECKOTO 000PYI0BAHUS U TETIOBBIX
ceteil. BeIOOp oNTHMAaNbHBIX PEKUMOB PaOOTHI

29.

MeTo1p1 O6H3py>KCHI/I$I W JIMKBHU AU pa3pbIBOB U HEIJIOTHOCTEH B TEMJIOBBIX CETSIX.
IloBeIIeHHE HAJAECKHOCTH TEMI0CHAOKEHHUS. FI/I,Z[pOl'IHeBMaTI/ILICCKaH IIPpOMBIBKa
TeHJ'IOHOTpe6J'I$IIOH_[I/IX CHUCTCM.

30.

Haznadenue u CTPYKTYpa CUCTEMbI PETYIIMPOBAHMUS. Bo3moxkHBIE METOABI
peryiinpoBaHusa TEIJIOBOM HAarpy3ku B CUCTEMaX LHECHTPAJIM30BAHHOT'O
TeHJ'IOCHa6)KeHI/I$I, X COINIOCTABJICHUC

31.

PGFYHI/IpOBaHI/Ie OTITYCKa TCIIOTHI U3 IMMapOBbIX CETeH. AKKYMy.]'IHTOpI)I napa; ux
NPUMCHCHUC U PACUCT. I_[eHTpaanoe peryjimpoBaHue O,Z[HOpO,[[HOfI u pa3H0p0I[H01>i
TCIUIOBBIX HAI'PY30K

32.

Fpa(l)I/IKI/I TEMIICpATyp U pacxoaa TCINIOHOCHUTCIIA. Metoasl HECHTPAJIbHOT'O
PEryjinpoBaHugd CYMMAPHBIX HAI'py30K OTOINJICHUA U TOPpAYCTO BO,[[OCH3.6)KCHI/I}I

33.

MeToabl KOPPEKTUPOBKU TEMIIEPATYPHBIX TpaUKOB Ha BBOJIAX MPEANPHUATHA,
MOJIYYAIOUIUX FOPAYY0 BOy OT pailoHHbIX TOIL]

34.

a(b(beKTI/IBHOCTB Pa3JINYHBIX CUCTEM PETYJIMPOBAHUA OTITYCKA TCIIOTHI.
AKKYMYJ'II/IpOBaHI/IC TCIIJIOTHI. CXCMBI, PACUCT TCTIJIOAKKYMYIIMPYIOIHUX YCTAHOBOK




35. | Bropuunsie 3HEpropecypchl MPOMIPEANPUATHIA, UCIIOJIb3YEeMbIE [T TeHEepaIun
TCIIJIOTHI. I/IX KOJIMYCCTBO, HapaMeprl, JOJIA ITOJIC3HOTO UCIIOJIb30BAHHUA B CUCTEMAX
TEILIOCHAOKEHUSA

36. | Buapl, mapameTpsl 1 rpaduku Beixoaa BOP, ucnons3yeMbIX ai1s MpOU3BOACTBA Mapa U
ropsiueil BOJbl B yTHIM3ALMOHHBIX ycTaHOBKAX (TYYVY). YTuianzanuoHHble KOTEIbHBIE U
TOIL

37. | Tumbl yTHIM3aMOHHBIX YCTAHOBOK IS BRIPAOOTKHM mapa M ropsiaeii Boasl. CXeMbl,
PEKUMBI PabOTHI, KOHCTPYKIIUU 000PYIOBAHHSI, TEXHUKO-9KOHOMHUYECKHE TIOKA3aTeNN

38. | OmpenencHre SKOHOMHUH TOTUIMBA TIPH pab0Te YTHIIN3AIMOHHBIX YCTAHOBOK
NapajuieIbHO C 3aBOJACKUMHU KOTeIbHBIMU U TOL]

39. | Meroas! pacuera cxeM u obopynoBanus TYY ¢ npumenennem 3BM. Ontumu3aus
CXeM, IMapaMeTPOB U PEKUMOB paboThl TYY mpu aBTOHOMHO# U COBMECTHOM
SKCIUTyaTaIliu C TPOU3BOICTBEHHBIMH KOTEIbHBIMU U T

40. | MeToabpl TEXHUKO-3KOHOMUYECKHUX PACUETOB B DHEPreTHKe. PacuEéTHBIN Mepro 1 ero
COCTaBJISIFOIIUE [TPH CTPOUTEIBCTBE CHCTEM TEIIOCHA0KEHUS

41. | YkpynHEHHas OLIEHKA KallUTaIbHBIX BIOKEHUHN B TEILIOT€HEPUPYIOLINE UCTOUYHUKH,
TEIUIOBBIE CETH U TEIJIONOTPEOIISIFOIINE CUCTEMBI

42. | CTpyKTypa M COCTaBIISIONINE CE0ECTOMMOCTH MPOIYKIIMU B CHCTEMax
TeruiocHabkeHus. banancoBas u yncras NpuOBLIN OT MOJEPHU3ALINN WIH
PEKOHCTPYKIIMU CHCTEMBI TETJIOCHA0XKEHHSI IEHCTBYIOLIET0 MPEPHUSITH

43 OHTI/IMI/IS&HI/ISI CUCTEM TCHJ'IOCHa6)KeHI/I$I. PeH_IeHI/Ie TEXHUYCCKUX 3a1a4 OIITUMAJIBHOI'O
HpOGKTI/IpOBaHI/ISI CUCTEM TeHJ'IOCHa6)KeHI/I$[. HpI/IHHI/IHI/IaJ'IBHBIe CXCMBI TCIIJIOBBIX
AJIEKTPUYECKUX CTAHIIMKI, C UCnojb3oBaHueM T[THY

44, | TeXHOJOTHH TEIUIOCHAOKEHUS C TIOHIKEHHON TEMIIEPATyPO CETEBOM BOJIBI U
KOJIMYECTBEHHBIMHU CITIOCOOAMU PETYIUPOBAHUS HATPY3KU

45. | Pexonctpykius termmoBbix cxem TOLI. [TapamtensHoe BkimtoueHue B cxemy TOL]
MTMKOBBIX BOJAOTPEHHBIX KOTJIOB M OCHOBHBIX CETEBBIX MOI0TpEBaTENeH

46. | I1oBbIIeHUE SHEPTETUICCKON M SKOHOMHUECKOU 3(H(PEKTUBHOCTH HCTOYHUKOB
MTUKOBOM TEIJIOBOI MOITHOCTH. PEKOHCTPYKIIUS CYIIECTBYIOIIUX THKOBBIX
BOJIOTPEHHBIX KOTJIOB U JIPYTOTO 000PYI0BaHUS

47. | Ucnonp30BaHue TEMIOTEI YXOOAIUX I'a30B ITMKOBBIX BO,Z[OFprIHBIX KOTJIOB

48. | CHmxenne 3aTparT Ha COOCTBEHHbBIE HYXIbI TCTIJIOMCTOYHUKOB 3a CUET
COBCPHICHCTBOBAHUS TEXHOJIOTHI PE3CPBHOTO TOIUIMBOCHAOKEHHUS

49, Tpe6OBaHI/I5[ K PE3CPBHBIM CHUCTEMaM TOINTMBOCHA0KEHHS U TOIUIMBHBIM XO3SIMCTBaM
TCIIJIOMCTOYHHUKOB.

Oo0pa3sen Ous1eTa KO BTOPOMY TeKYIIeMY KOHTPOJII0 OCBOCHUS THCHHMILINHBI

MuHHCTEpCTBO HAYKH U BBICIIEro 0Opa3oBanus PO
I'po3HeHCKUiT rOCyIapCTBEHHbBIN HEPTSAHON TEXHUUECKUN YHUBEPCUTET uM. akaa. M.J[. MumnoHmkosa
MHCTUTYT SHEPrETUKU
Kageopa «Tennomexnuxa u euopasnuxay

Buaer Ne 1

BTopoii Tekyinii KOHTPOJIb 3HAHUN

I[I/ICI_[I/IHJ]I/IHH.I «l1epCreKTUBHbBIE TEXHOJIOIUH IIEHTPAIN30BAHHOTO TEIIOCHAOKESHUS)

1 | Cucremsl TeruiocHaOXXeHUs MpeanpusaTHil. Buapl cucteM TeriocHaOXeHUs MpennpUsTuii;
UX CTPYKTYPa U 0COOEHHOCTH

2 | TemmoHnocuTenn M UX XapaKTCpUCTUKa. TeXHUKO-PKOHOMHUYECKOE COIIOCTaBJIICHHE CHCTEM
TEIIOCHAOXKEHUS

3 | I'paduku Temmeparyp u pacxoja TEIJIOHOCHTENS.. MeTOIbl IEHTPAIBHOTO PEryINPOBAHUS




CYMMAapHBIX Harpy30K OTOIUICHUS U TOPSYEro BOJIOCHAOKEHUS

[ToBbIlIeHNE PHEPTETHYECKON M HKOHOMHUYECKOH 3(P(PEKTHBHOCTH HCTOYHHUKOB IMUKOBOU
TEIJIOBOM MOIIHOCTU. PEKOHCTPYKIMS CYIIECTBYIOIIUX IMKOBBIX BOJOTPEHHBIX KOTJIOB U
Jpyroro o00pyI0BaHUs

3aB. kadenpoit «TerutoTexHuKa 1 THAPABIIHKA P.A-B. Typnyes

7.3 BOl'[pOCLI K 3a4€Ty Mo JUCHUIIJINHE «HepCl'[eKTI/IBHbIe TEXHOJOI'UMN

HECHTPAJTU30BAHHOT O TENJIOCHAOKEHH I
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[Ipenmer u conepxanue Kypca. Haznauenue u 06;1acTe IpUMEHEHUS HCTOYHUKOB U CUCTEM
TEIUIOCHAOXKEHUS TPEeIIPUSITUI

CoBpeMeHHOE COCTOSIHUE U MEPCIIEKTUBBI Pa3BUTHS TEIJIOOHEPreTuky B Poccun u 3a pydexom.
[TepcniekTuBHI pa3BUTHs TeI0CHaOX)eHus B Poccun

Okonorudeckue 3a1aui. OUUCTKA IPOU3BOACTBEHHBIX CTOUHBIX BOJ OT BPEIHBIX BHIOPOCOB
TenoBbie ceTH U TEMIOMOTPEOIAIONINE CUCTEMBI KAK OCHOBHBIE 3B€HBSI CUCTEMBbI
TEIIOCHA0XKEHUS

OcHoOBHbIE HamMpaBJIEHUS Pa3BUTHSI CUCTEM TEINIOCHA0XKEHUSI B IPYTUX CTpaHaX. 3a/lauu
COBEPIICHCTBOBAHUS CUCTEM TETIJIOCHA0XKEHHUS

[IpoGnemsl ganpHEro TemnocHatkenus. KomOuHupoBanHas BIpab0OTKa TEIIOBOM U
ANEKTPUYECKOMN SHEPrUui

[IpomsbInieHHOE TeronoTpedaeHe, YpOBHU TEIUIONOTPEOICHUS Pa3IMUHbIX OTpaciiel
MIPOMBIIITIEHHOCTH

N3meHneHnue cTpyKTyphl U MOBBILIEHUE HAJIEKHOCTH TETJIO(PUKAIIMOHHBIX CUCTEM MPU
WCIOJIb30BAHUN KOMOMHUPOBAHHOTO TETNIOCHAOKEHHUS

Texnonornn KOMOMHHPOBAHHOTO TerIocHaO)eHus. [TokpbiTHe 6a30BOM YaCTH TEIJIOBOM
Harpy3Ku CUCTEMbI TEIUIOCHA0KEHUS 3a CUET BHICOKOAKOHOMUYHBIX OTOOPOB Mapa
TeroduKanMoHHbIX TypOuH TOL] u oGecriedeHrne MMKOBON HArpy3KH C IIOMOIIBIO
ABTOHOMHBIX MUKOBBIX TeINIOUCTOUHUKOB (AIIT), ycTaHOBIEHHBIX HEMOCPEACTBEHHO Y
abOHEHTOB

[IpenmyriecTBa TEXHOJIOTUI KOMOUHUPOBAHHOTO TETLJIOCHAOKEHUS

PanmonanbHoOe pacnpe/enenrne Harpy3Ki MeK1y MCTOYHUKaMH TEIJIOThl U BO3MOKHOCTH
WCIOJIb30BAaHHUS TEIUIOHACOCHBIX YCTAaHOBOK JJISl YACTUYHOTO 00eCreYeHNsl MIMKOBOM HArpy3KH
[IpumeHeHust TEII0BBIX HACOCOB IS el TerIOCHA0KEHHS

[ToBeimienue 3¢dexTuBHOCTH 0OecneueHrs MTUKOBO TeraoBoi MoiHocty TOL] 3a cuer
nepelauy YacTH MUKOBOM TETNIOBOW HArPy3KH C MUKOBBIX BOJOTPEHHBIX KOTIOB HA
TerioHacocHsle ycranoBkH (THY), nucnone3yromnirie HU3KOMOTEHIHATBHYIO TEIJIOTY.
CucTteMbl OTOTICHHS, BEHTUJISIIIUH, TOPSYETO BOJOCHAOKEHUS U TApOCHAOKEHHS
npennpusaTuil. Ux HazHauenue. TexHonornyeckoe noTpediieHne mapa u ropsueii BOIbl.
Mertoap! onpeeneH st pacueTHON MOTPEOHOCTH B Mape U ropsyei Boae I TEXHOIOTHYECKUX
HYXJ. XapaKkTepHbIe PeKUMBI U TpadUKH TEIIONOTPEOICHUS

I'opsiuee BogocHaOXKeHUeE; ero Ha3HauYeHue, Tpedyemble TapaMeTpbl. MeTo bl OIpeieIeH s
pacyeTHOM MOTPEOHOCTHU B TEIJIOTE

OTtornieHre NPOMBIIIJIEHHBIX 3aHui. PacueT BHYTpEHHUX TEIUIOBBIJCIICHU B
IIPOU3BOJICTBEHHBIX LI€XaxX

TennoBoii GalaHC MPOU3BOACTBEHHBIX MOMelIeHNH. OnpeieNieHue pacueTHOTO pacxoia
TEIJIOTHl HA OTOIJIEHUE TPEANPUATUN

Cyrounsle u rojioBble rpaduku Temionotpediaenus. OmnpeneneHue noTpedHOCTel B TEMIOTe U
XoJ0/¢e

Pexxumbl paboThI U METOBI PETYIUPOBAHUS TPOMBIIITICHHBIX CUCTEM KOHIUIIMOHUPOBAHUS
BO3JlyXa

Tpebyembie napametpsl Tera. CyToyHble M CMEHHbIE TpadUKU TETIONOTpeOIeHUs
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Metoauka omnpeeneHnss MaKCUMAaJIbHbBIX, CPEHUX U TOI0BBIX MOTPEOHOCTEH B TEILIOTE
KQKIBIM THUIIOM MOTpeOUTENeH

Knaccugukanus TeruioBsix Harpy30k. Ce30HHbIE U KPYTTIOTOIOBBIE HATPY3KH

Meroauka pacdera oTepb TEIUIOTHI 3AAHUSAMU.

TennoBsle Harpy3Ku IPEANPUATHIN.

HopmupoBanue TennonotpedaeHus B MPOMBIIUIEHHOCTH

Onpenenenre TEIIOBOM Harpy3Ku MpoM. IIOLIaAKH, pailoHa. COCTOSHUS U ITYTH MOBBIIIECHUS
HAJIC)KHOCTH TEIJIOCHAOKEHUS. DHEPreTUIeCKasi CYIIHOCTh TETUIOPUKAIIH.

PannonansHOE pazmenieHne HCTOYHUKOB TEIUIOTHI, TEIJIOBBIX MOCTAHIIUNA HEHTPAIbHBIX
TEIUIOBBIX ITYHKTOB

TepMoarHaAMHUUYECKHE TIPEUMYIIIECTBA TETUIO(QUKAINNA, OCHOBAHHOW Ha KOMOWHUPOBAHHOMN
BBIPA0OTKE 3JIEKTPUUECKOM U TEIJIOBOM SHEPTUN

[lepecMoTp MoAX0/10B K 00ECIIEUEHUIO TEIJIOBBIX HAIPY30K NOTpeOUTENEeH U N3BMEHEHNE
CTPYKTYpPHI TEII0(PUKAITMOHHBIX CUCTEM IFOPOJIOB

Knaccudukanus cucrem ropsyero BoA0CHA0KEHUS KUJIBIX, OOIIECTBEHHBIX U
MIPOMBIIIJIEHHBIX 3aHUN

JleneHTpan30BaHHbIE U IEHTPAJIN30BAHHBIEC CUCTEMBI. AKKYMYJIMPOBAHHUE rOPsYEH BOJBI.
[Ipubopsl, TpyOBI U apMarTypa

O6opynoBaHue YCTAHOBOK TOPSIYETO BOJIOCHAOKEHUS.

Pacuer nonaromumx 1 HUPKYISIUOHHBIX TPYOOIIPOBOIOB

Cucremsl BOJSHOTO, TAPOBOIO U BO3AYIIHOTO OTOIUIEHHS IPOMBIIIIEHHBIX U KUJIBIX 3JaHUN
OtonurenbHble TpUOOpHL. BBI60OD 1 X pazmMerieHue.

TpyOs! u ux coenunenue. YkioH Tpyo. [lepemenienre u ynajaeHue Bo3ayxa. PacmmputenbHbIi
0ak. Mzomsmus Tpyo

[IpuHUIKNIBI TPOEKTUPOBAHMS CUCTEM OTOILIICHUSI.

OcHOBHbBIE NPUHLIUIIBL, PA3BUTHUS TEINIOCHAOKEHHUS

[Ipucoenunenue noTpedUTENEH TEIIOTHI K TETIOBBIM ceTsM. BriOop Bua nprucoemHeHUsI
MeTo1bl perynupoBaHus OTIYCKa TEIUIOTHI U3 CUCTEM IIEHTPAIM30BAHHOTO TETNIOCHA0KEHHUSI
KauecTBeHHBIN 1 KOJIMYECTBEHHBIA METO/Ibl OTIIYCKA TEIUIOTHI B TEIUIOBBIX CETAX

BopsHbie TerioBble ceTu U TeMIiepaTypHble rpaduKy peryaupoBaHUs OTITYCKA TETUIOTH AJIs
KaXKJIOTO TUIIA ee MoTpeduTenei

[TapoBbi€ TEMIOBBIE CETH U METO/IbI PETYIMPOBAHMS OTITYCKa I1apa OT HUX. TeruioBbIe CETH, UX
HazHauYeHHe, Ki1accuuKanus

OcHoBHbIE TPeOOBaHUS K PeKUMY JaBJICHUI B BOJSHBIX TEIUIOBBIX CETsIX. MeTouKa pacyera
MapoNpOBOJIOB, TEILUIOBBIX CETEH U KOHJAEHCATOIPOBOJOB

[Tbe3oMeTpuueckue rpaduku U BEIOOP BHIA MPUCOCTUHEHHS TOTPEOUTENEH K TEIUIOBBIM CETAM
Ornpeznenenue napaMeTpoB CETEBbIX, MOAMUTOYHBIX U KOHJIEHCATHBIX HACOCOB. MeTo bl
ONpe/IeJICHUsI PACUETHBIX PACX0JI0B BOJIbI U MTapa MO y4yacTKaM TEIUIOBOM CeTH

enTpanbHOE KAYECTBEHHOE PETYINPOBAHUE TEIJIOBOM HArPY3KH Ha TEIUIOUCTOYHUKAX
N3meHeHue TemiiepaTypbl TEILIOHOCUTENS B 3aBUCUMOCTH OT TEMIEPATYPbI HAPYKHOTO
BO3/1yXa IIPU ITOCTOSTHHOM PacXo/ie TENJIOHOCUTENS

3aJauy ruApaBIMYECKOro pacueTa. MeToanKa ruipaBIMuECcKOr0 pacyeTa TEIIOBBIX CETEH.
MeTo1pl ¥ aNrOpUTMBI THAPABIMYECKOTO pacyeTa ¢ ucnoiabizoBanue 11K

I'mppaBnuueckne XxapakTEPUCTUKH YYaCTKOB TEIIOBOM CETH, HACOCOB M PETYIISATOPOB.
[ToHATHE O TMAPABINYECKON YCTOMYMBOCTH U Pa3peryaIupoOBKe TEINIOBOU CETH

Mertoauka pacyeTa I'paBIMueCcKOro pekuMa CUCTeM TeriocHabkeHHs. CXeMbl 3aKperIeHus
JTABJICHUS B «HEUTPAIBbHBIX» TOUKAX

I'uapaBnuueckuil ynap u cpeacrtsa 60pb0bl ¢ HUM. [ napaBianueckuii pesxxum paboThl ceTeit
[Tre30MeTprueckue rpaduku B TEIJIOBBIX ceTsaX. CrocoObl moaep kanus JaBJIeHHS B
«HENTpaJIbHBIX» TOYKAX TEIIOBBIX ceTel. BBIOOp ceTeBbIX, MOIMUTOUHBIX, [10IKAYMBAIOIIUX U
KOHJICHCATHBIX HACOCOB

OcHOBBI BbIOOpa Tpacchl U COCOOOB MPOKJIAIKU TEIIOBbIX ceTell. CXeMbl, MPOKIAIKU U
KOHCTPYKLIMH TETJIOBbIX ceTell. CXeMbl U KOH(UTYpaIs TeIUIOBBIX CETeH


http://www.rosteplo.ru/w/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D1%8B_%D1%80%D0%B5%D0%B3%D1%83%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BE%D1%82%D0%BF%D1%83%D1%81%D0%BA%D0%B0_%D1%82%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D1%8B_%D1%81%D0%B8%D1%81%D1%82%D0%25B
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Tpacca u mpoduis TEIONPOBOIOB. 3aa4H TEIUIOBOTO pacyeTa. MeTo bl pacyera TeIIOBbIX
IIOTEPh B TEIUIONPOBOIAX U MAJCHUS TEMIIEPATYPHI TEINIOHOCUTEIA 110 JUIMHE y4acTKa
Onpenenenre ONTUMAIBHONW TOJIIIMHBI TEIIOBOM U30JSIIMH. 30 IMOHHBIE KOHCTPYKLUU
TEIJIONPOBOOB

Hogele nporpeccuBHbIe cr1ocoObl MPOKIJIAIKU U U30JILUHU TEIUIOBBIX ceTell. Onpenenenue
TEIJIOBBIX ITOTEPH Yy4AaCTKa TEIUIOBOM CETH M MAJICHUS TEMIIEpATyp TEIUIOHOCUTENS 10 UX
JUIMHE

Temnon3zonauMoHHbIE MaTepUabl U KOHCTpYKUUU. TpyOsl U nx coeauHenus. Buasl npokinagok
[IpouHOCTHOM pacyeT y4acTKOB TEIUIOBBIX CETEN ¢ BBIOOPOM THUIIOB M KOJUYECTB MOABHKHBIX U
HEMNOABUKHBIX OIIOP, CIOCOO0B KOMIIEHCAIIMU TEMIIEPATYPHBIX PACIIUPEHUN, BUJIOB U
KOHCTPYKLMI PETYIUPYIOLIEH apMaTypbl

Pacuer u nonbop xomneHcaropoB. Pacuer ycuinii Ha MOABUKHBIE U HENOJIBUXKHBIE OTIOPBI.
KomneHcanus TemnepaTypHbIX HallpsDKEHUH B TPyOOIIPOBOJaxX TEIIOBOM ceTH
Hcnonp30BaHne U pacyeT €CTECTBEHHOM KoMIeHcauuu. KOHCTpYKIIMK TETUIONPOBOIOB
Omnopsl. Kommniencaropsl. Apmatypa. Kamepsr u kosmoisr. OO01ue BOMpoCckl MPOEKTUPOBAHUS
TEIJIONPOBOOB

[Ipou3BOICTBEHHBIE U OTONUTENIbHBIE KOTEIbHbIE.

Knaccudukanus u napaMeTpbl HapoBBIX U BOJOTPEHHBIX KOTEIBHBIX

Haznauenue, TenaoBbie CXeMbl, OCHOBHOE U BCIIOMOTaTeNIbHOE 000pYyA0BaHHE
MIPOU3BOJICTBEHHBIX KOTEJIBHBIX

Pexxumbl paboThl U paciipesiesieHle Harpy3ku Mex1y KoTiaaMu. TeXHUKO-?KOHOMUYECKHe
MoKasarenau KoTeabHbIX. KOMIIOHOBKA MPOU3BOACTBEHHBIX KOTEIbHBIX

[TpuHIUm BIOOpAa OCHOBHOTO M BCIIOMOTATEIHLHOTO 000pymoBaHus. BiOop 0OCHOBHOTO 1
BCIIOMOT'aTeJIbHOTO 000PYyOBAaHUS KOTEIbHBIX. BBIOOp MeTO1a M CXeMBI BOJIONIOATOTOBKHU B
IIPOU3BOICTBEHHBIX KOTEJIBHBIX

TemtoBbie cxeMBbI M METOAMKA UX pacdyeTa. MeTOIMKa U PACYET TEIJIOBBIX CXEM KOTEJIbHBIX C
npuMeHeHneM u 6e3 npumenenust [TK

ITyTu coBepiIeHCTBOBaHMS TEILUIOBBIX CXEM, 000PYAOBAHUS U PEXKUMOB PaOOTHI
IIPOU3BOICTBEHHBIX KOTEJIBHBIX

OHEpreTu4ecKue, SKOJI0rMIeCKUE U JKOHOMUYECKHE NT0KA3aTEIN KOTEIbHbIX. ABTOMAaTU3ALIMS
TEIUIOBBIX MTOJACTaHIUN

TennoBble MyHKTH MUKPOPAHOHOB U NpeAnpusTuii. Pacuer u BbI60p 000py10BaHUS TEIIIOBBIX
IIYHKTOB (3JIEBaTOPOB, HACOCOB, MOJOrpeBaTENCH)

TexHosornueckne cxeMbl 1 KOMIIOHOBKA HACOCHBIX CTaHIUN. AKKyMYJIMPOBAaHUE TEILIOTHI.
3amura OT KOPpO3UH, IaKa U HAKUIIM MECTHBIX YCTAHOBOK T'OPSIYEro BOJIOCHAOKEHMSI
CucteMmsl TeruiocHaOKeHus NpeAnpusTuil. Buasl cucrem TeniaocHaOXeHus NpeAnpUsITH; UX
CTPYKTypa U OCOOEHHOCTH

[TapoBble cCTEMBI TEIIIOCHAOKEHHS; UX CXEMBI, COCTaB 000PYIOBaHMSI, PEKUMBI PaOOTHI,
MeTO/Ibl 00ecTIeYeHUs Ha/Ie)KHOCTH NapOCHA0KEHUSI

Boasiable cucteMsl TeriocHa0 eHus npenpusatuil. JIByxTpyOHble 1 MHOTOTpYOHBIE BOJISIHBIE
CHCTEMBI, X CXEMBbI, 00JIaCTH IPUMEHEHHs], OCHOBHBIE ITPEUMYIIIECTBA U HEJOCTATKH
BoasiHble cucteMsl ¢ 0THOTPYOHOM TpaH3UTHON U IBYXTPYOHOH pacnpeenuTeIbHbIMU CETIMU
TermoHocHTENN U UX XapaKTEPUCTHKA. TEXHUKO-3KOHOMHUYECKOE CONOCTABIEHUE CUCTEM
TETJIOCHA0KEHUS

Mepb! CHUKEHHUS IOTEPh KOHJIEHCATa.

Opranuzanus o0CcIyKUBaHHUS U PEMOHTA TEIUIOTEXHUUECKOTO 000pyJ0BaHUS

DKcIuTyaTalus TOIUIMBHOTO X035 CTBA, KOTJIOB, MApPOBBIX TYPOUH, TATOTyTHEBBIX MAILIUH,
HACOCOB, TEIUIOUCIIOIB3YIOUINX YCTAHOBOK, BHYTPUIIEXOBBIX TPYOOIIPOBOIOB, TETJIOBBIX CETEH
[TyckoBasi U pexUMHas HaIaJKU TeIUIOTEXHUUECKOTO 000pyI0BaHUS U TEIUIOBBIX CETEH.
Br160p onTUMaNbHBIX PEKUMOB PabOTHI

Metoabl 0OHApYKEHUS M JTUKBUIALNN PAa3pbIBOB U HETJIOTHOCTEN B TEIUIOBBIX CETSIX.
[loBbllIeHHE  HAIEKHOCTH  TEIJIOCHAOKEHMS. I'mpporiHeBMaTnyeckass  IPOMBIBKA
TETUIOTIOTPEOIISIOMINX CUCTEM.
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Haznauenue u cTpykTypa CUCTEMBI PETYIUPOBAHUSA. BO3MOXKHBIE METOBI PETYIMPOBAHUS
TEIUIOBOM HArpy3KH B CUCTEMaXx LIEHTPAJIM30BaHHOTO TEIJIOCHA0KEHMSI, UX COIIOCTABICHHE
PerynupoBanue oTiiycka TEIJIOTHI U3 NAPOBBIX CeTel. AKKYMYJISTOPHI Iapa; UX IPUMEHEHNUE U
pacuer. LleHTpanbHOE perylnupoBaHue OJHOPOIHOM U Pa3HOPOIHOM TEIIIOBBIX HArpy30K
I'paduxu TemnepaTyp U pacxoaa TEIIOHOCHTENSL. MeTOIbl HEHTPAILHOTO PETYIUPOBAHHUS
CYMMapHBIX Harpy30K OTOIUICHHUS M TOPSYEro BOJOCHAOKEHHS

MeTo 16l KOPPEKTUPOBKU TEMIEPATYPHBIX IPaPUKOB HA BBOJAAX MPEANPUATHIH, TOTYYaIOLIUX
ropsiuyro Boay oT pailoHHbIX TOL]

D hexTUBHOCTD PA3TUYHBIX CUCTEM PETYIHPOBAHUS OTITYCKA TETUIOTHI. AKKYMYJIUPOBaHHE
Ter1oThl. CXeMbl, paCUET TEIJIOAKKYMYJINPYIOIIUX YCTAHOBOK

BropuuHsie s3HEpropecypcsl MpOMIIPEANPUATHI, UCIIOJIb3YEMBIE [yl F€HEpaLuu TeIoThl. Mx
KOJIMYECTBO, IMapaMeTpsl, J0JIs IOJIE3HOTO UCIIOJIb30BAHUS B CHCTEMAX TEIIOCHAOKEHUS
Bunel, mapamerpsl u rpaguku Beixoga BOP, ucnonbszyemsix isi IpoU3BOACTBA Mapa U
ropsiueil BoJpl B yTHIIM3aMOHHBIX ycTaHOBKaxX (TYYVY). Yrunuzanuonssle korenabHbie U TOL]
Tuns! yTUIM3aMOHHBIX YCTAHOBOK AJIsl BBIPAOOTKHU Mapa v ropsiueit Boasl. CXeMbl, peKUMBI
paboThl, KOHCTPYKIMH 000PYI0BAaHUS, TEXHUKO-DKOHOMUYECKHE MTOKa3aTeIu

Onpenenenre YJKOHOMUH TOIUTMBA MpU paboTe YyTUIN3alMOHHBIX YCTAHOBOK MapaljIesIbHO C
3aBOJICKUMH KOTEJIbHBIMU U TOL]

Mertobl pacuera cxeM u obopynoBanus TYY ¢ npumenenuem OBM. OnTumusanus cxem,
rapaMmeTpoB U pekUMOB paboThl TYY npu aBTOHOMHOM U COBMECTHOM IKCIUTyaTalluu ¢
MPOU3BOJACTBEHHBIMU KOTEIbHBIMU U TOL]

MeToapl TEXHUKO-D)KOHOMHYECKUX PacyeTOB B DHEpreTuKe. Pacu€THbIN neproa u ero
COCTaBJISIOLIME MPU CTPOUTENBCTBE CUCTEM TEIUIOCHAOKEHUS

YKpynHEHHAs OLICHKA KalIUTAJIBHBIX BIOXEHUH B TEIUIONCHEPUPYIOIIME UCTOYHUKH, TEILUIOBBIE
CETU U TEIUIONOTPEOIIAIONINE CUCTEMBI

CTpyKTypa U COCTaBIJIAIONINE CEOECTOUMOCTU MPOIYKIIUU B CUCTEMAaX TEIJI0CHA0KEHHUS.
banancoBas 1 yncTast npuOBLIM OT MOJAEPHU3ALUHI UM PEKOHCTPYKIIMUA CUCTEMBI
TEIIOCHA0XKEHUS JICHCTBYIOIETr0 IPEAPUATHS

OntuMu3anus cucreM TerocHadxkeHus. Pelenne TeXHUYecKuX 3a1a4 ONTUMAIbHOTO
IIPOEKTUPOBAHUS CUCTEM TeIJIOCHAOXKeHUs. [I[puHIMInanbHble CXeMbl TEIIOBBIX
JNEKTPUYECKUX CTAHIIMM, € Ucnoiab3oBanuem THY

Texnonoruu TernocHabKeHus ¢ MOHWKEHHOM TeMIlepaTypoi CeTeBOi BOJBI U
KOJIMYECTBEHHBIMU CIIOCOOAMHU PErYJIUPOBAHUS HATPY3KU

Pexonctpykuus TernoBbix cxem TOLL. [1apamnenbHoe BkitoueHue B cxeMmy TOL mUKOBBIX
BOJOTPEHHBIX KOTJIOB M OCHOBHBIX CETEBBIX II0IOTPEBATENIEH

[ToBbllIeHNE 3HEPreTUYECKON 1 SKOHOMUYECKOH 3 (HEKTUBHOCTH UCTOUYHUKOB TUKOBOM
TEIUIOBOM MOLIHOCTH. PEKOHCTPYKIMS CYIIECTBYIOLUIUX TMKOBBIX BOJAOIPEHHBIX KOTJIOB U
Apyroro o6opy10BaHUs

Oo0pasen Ouiera Kk 3a4ery mno aucuMiuvinHe «llepcnekTHBHBIC TEXHOJIOTHU

HEHTPAJU30BAHHOI'0O TeNJIOCHADKEHH S

MuHHCTEpCTBO HAYKH U BBICIIET0 0Opa3oBanust PO
I'po3HeHCKHU# rocymapcTBEHHBIN He(TIHON TEXHHYECKUH YHUBEPCUTET UM. akan. M.J[. MummnoHmumKoBa
MHCTUTYT SHEPTETUKU
Kagpeopa «Tennomexuuxa u eudpagiuxay

Jucuumumaa  «llepcneKTHBHBIE TEXHOJIOTMH LEHTPAJIU30BAHHOI O
TEMJIOCHAOKESHU

Cemectp - 4

I'pynmna TIT-23m

Bbuier Ne 1




1. | OcHOBHBIE HANIPaBIICHUS Pa3BUTHSI CUCTEM TETNIOCHAOKEHHS B APYrUX CTpaHaX. 3a1auu
COBEPUICHCTBOBAHUS CUCTEM TEIIJIOCHA0KEHHUSI

2. | PaunonanbHOE pacipeneneHue Harpy3Ku MeX/1y UICTOYHUKAMU TETJIOThI U BO3MOXKHOCTH
WCTIOJIb30BAHUS TETJIOHACOCHBIX YCTAHOBOK JJISl YAaCTUYHOTO 00eCIIeYeHus! ITMKOBO
Harpy3ku

3. | IIpunIIMT BEIOOpPA OCHOBHOTO U BCTIOMOTATENILHOT'O0 000py10BaHus. BEIOOp OCHOBHOTO U
BCIIOMOTI'aT€JIbHOT'O O60py210BaHI/I$I KOTCJIbHBIX. BLI60p METOJa U CXEMBI BOJOIIOATOTOBKU B
IMPOM3BOJACTBCHHBIX KOTCIIbHBIX

3aB. kadeapoi
«TermoTexHuKa U ruIpaBiIvKay P.A-B. Typayes

7.4 Tekymmii KOHTPOJIb

Bonpoch! K NpakTHYeCKUM 3aHATHAM

1.MI3MeHeHHne CTPYKTYpbl U TIOBBIINIEHWE HAJIEKHOCTH TEIIOPUKAIMOHHBIX CHCTEM TIpH
WCTIOJIb30BaHUH KOMOMHUPOBAHHOTO TEIJIOCHA0KEHUSI.

2.PactipeienneHrie HArpy3Kd MEXJTy WCTOYHUKAMH TEIUIOTBI M BO3MOYKHOCTH HCITOJIb30BAHUS
TEIUTIOHACOCHBIX YCTAHOBOK JIJISl YACTHYHOTO 00€CTICUCHUS ITMKOBOW HArPy3KH.

3.Metoip1 onipeiesieHrs pacyeTHOM MOTPEOHOCTH B TEILIOTE.

4. XapakTtepHsbie rpaduKu MOTPeOICHUS.

5.Pacder BHyTpEeHHUX TEIUTIOBBIJCIICHUI B TIPOMU3BOICTBCHHBIX IIEXaX.

6.TemmoBoit GasaHc MPOU3BOJCTBEHHBIX MOMEIIEHUH.

7.0npeneneHue TEIUIOBOW HArPYy3KH MPOM. TIJIONIAIKH, paiioHa.

8.CocTosiHMS ¥ TIyTH TOBBIIICHUS HAJEKHOCTH TEIJIOCHAOKEHHS. DHEPreTuyeckas CYIIHOCTh

Teru1o hUKaIuu.




7.5 Onucanune noxkasarejei u KPUTEPUEB ONCHUBAHUSA KOMIIETEHIIMH HA PA3JIUYHBIX 3Taniax ux (l)OpMI/IPOBaHI/Iﬂ, OIIMCAHHEC IIKAJIbI OICHUBAHUS.

Taoauna 7
IInanupyemble pe3yJbTaThI OCBOCHUS Kpurepuu oueHuBaHuUsI Pe3y/1bTATOB 00ydeHHUsI HaumenoBanue
KOMINeTeHIUH MeHee 41 6a/10B 41-60 6amnoB 61-80 6a/T0B 81-100 6annoB OIIEHOYHOT 0
(Hey/10BJIETBOPUTEJILHO) (Y10BJ1€TBOPUTEIBHO) (xopo1o) (OTJIMYHO) cpeacTBa

IK-2 criocoOHOCTBIO K pa3pabdoTKe MEPOIIPHUITHH 110 COBEPIICHCTBOBAHHUIO TEXHOJIOTHH MTPOU3BOICTBA; 0OecieueHuIo OecriepeboitHoi paboThl,
MPaBUWIILHOM IKCILTyaTallul, PEMOHTA U MOJIEPHU3ALIUU SHEPTETHYECKOTO, TETUNIOTEXHUUECKOTO M TEIUIOTEXHOJIOTHYECKOT0 000pyI0BaHUSI.

3HATH:

- OCHOBHBIE MOJIOKECHHS
[[EHTPAIM30BAHHOTO  TEIIOCHAOKCHHUS;
OCHOBHBIC TIPUHIIMITEI PAMOHAIHLHOTO
SHEProCHAOKEHHS Ha Oaze
TeT10 PUKAIIH;

- COBPEMEHHOE COCTOSIHUE u
[EPCHEKTHBBI pa3BUTHS

TeriodsHepreTuku B Poccun u 34
pyOexxoM, 3alaud COBEPIIECHCTBOBAHMS]]
CUCTEM TEIUIOCHAOXKEHUS, COCTOSHHE U
yTU MOBBILLICHUS HAJIC)KHOCTH
TEII0CHA0KEHHUS, HHEPreTHYECKYIO
CYIIHOCTb TEIUIO(UKALINN;

- W3MEHEHHE CTPYKTYpPbl U TMOBBIIICHUE
HAJIECKHOCTH TerI0 QUKAIIMOHHBIX
CUCTEM npu UCMOJIb30BaHUY
KOMOMHUPOBAHHOTO TEIJIOCHAOKEHUS;

- CXEeMBbl, COCTaB OO0OpYIOBaHHS U
pPeKUMBI  pabOThI  COBPEMEHHBIX U
MEePCTIEKTUBHBIX HCTOYHUKOB TEIJIOTHI,

d)parMeHTapHHe 3HaHUA

YTOYHBIC u CMCHHBIC Fpaq)I/IKI/I
TCHJ'IOHOTpe6J'ICHI/I$I;
- PECKUMBIL pa6OTLI u MCETO/bI

Henonuele 3HaHus

CdopmupoBaHHbIE, HO
COZIepIKalIie OTEbHbIC
POOEITbI 3HAHUS

CchopmupoBaHHbIE
CHCTEMaTHUYECKHIE

3HaHUA

Bonpocwi k
PYbescHbiM
ammecmayusm,
80NPOCHL K
NPaKmuiecKum
3AHAMUAM




[PETYJIUPOBAHUS ITPOMBIIIJICHHBIX CUCTCM
KOHIAWIMOHWPOBAHUS BO3AYyX4d.

YMeTh:

- ONpeAessATh  TEIUIOBBIE  HArpy3KH
MOTpeOUTEICH;

- CTPOUTH CHCTEMBI TEIIOCHAOKECHHMS,
TEMIEpPaTypHbII W THE30METPUUYECKHE
rpa@uKy  PETyJUPOBAHMS B TEIJIOBBIX
CeTSIX;

- ONpeNeIuTh TOAOBYIO MOTPEOHOCTH B
HATYpaJIbHOM H YCIOBHOM TOILIHUBE,

- ydacTBOBaTh B pa3pabOTKe IMPOEKTa
TEII0CHA0XKEHUS u IIPOBEACHUY
TEXHUKO-3KOHOMHYECKOTO aHan3a|
CUCTEMBbI TETIOCHA0XKEHHUS;

- TPUMEHSATh METOIbl  ONpEeIesIeHUs
pacueTHOl TOTPeOHOCTH B TMape U
ropsiueii BOJE NS TEXHOJOTUYECKHX
HYX]I, OCYILIECTBIISTh pacuer
BHYTPEHHUX TEIUIOBBIACTICHU N B
[IPOM3BOJICTBEHHBIX II€XaX;

- aHAJTU3UPOBATH XapPaKTEPHBIC PEKUMBI
151 rpadguku TEIIONOTPEOICHNUS,
COCTaBIIATh TEIUIOBOI OanaHc
[TPOM3BOJICTBEHHBIX MOMEIICHUN.

YacTuaHbie YMCEHUA

Henonuaeie YMEHUA

‘Y MeHus 1oJHEIe,
ITOITyCKAFOTCST HEOOMBIINE
OIINOKHU

CdopmupoBanHbIE

YMEHUs




Baanern:
- MCTOAUKAMHN paC‘IeTOB TCIIJIOBBIX CeTeﬁ

M TCIUIOBBIX ITYHKTOB, METOANKaMU
pacdera TETUIO0OMEHHOTO
000py/IOBaHNUS;

- MCTOIMKOW ONTUMAJIBHOTO BBIOODA|
000pyIOBaHUS HMCTOYHUKOB TEIUIOTHI U
TETJIOBBIX ITyHKTOB;

- OCHOBaMU IPOTPaMMHUPOBAHUS,
HaBBIKAMU pabOTBI C TIEPCOHAIBHBIM
KOMITHIOTEPOM  JUISl  PacdeToB CHCTEM
TEIJIOCHAOKEHMS,
- cmoco0aMu  OTpeACNICeHHus]  3aTparT
DHEPreTHYCCKUX,  MATCPHATBHBIX |
JTFOICKHAX pecypcoB pH|
MMPOCKTUPOBAHUU W OIKCIUTyaTarluu
CHCTEM TEIJIOCHAOKCHHS;

- METOJIMKOM OINpeIeTICHUS
MaKCUMaJIbHBIX, CPETHUX U TOJIOBBIX
MOTPEOHOCTEN B TEIJIOTE KAXKIBIM THIIOM
MMOTPEOUTEIICH.

Yacruaaoe BJIaICHUC
HaBBIKaMH

Hecucrematnueckoe
MPUMEHEHNE HAaBBIKOB

B cucrematnueckom
MPUMEHEHUHU HaBBIKOB
JIOITyCKAIOTCS TIPOOEITBI

Ycnenmnoe u
CHCTEMAaTHYECKOE
MIPUMEHCHUEC HABBIKOB

IIK-3 cniocoOHOCTBIO K OTIPEICTICHUIO MOTPEOHOCTH MTPOU3BOACTBA B TOTUIMBHO-3HEPIETHUYECKUX PeCypcax, 000CHOBAHUIO MEPOTIPHUSIT

SHEPrOPECYpPCOB.

WU 10 DKOHOMUU

3HATE:

- MCTOJIUKHU paCUCTOB TCIUIOBBIX HAI'PY30K HaA

HYXXbl TCXHOJIOTHUH, OTOILJICHH,
BCHTHUJIALIMKW, KOHAUIIUOHHUPOBAHUS U FBC,
- JCHCHTPAJIN30BAHHLIC K
LCHTPAJIN30BaHHBIC CUCTCMBbI
TCHJ'IOCHa6)KeHI/I5{, OCHOBHBIC TTPUHIMUIIBI €€
Pa3BUTUA,
- MCTOJbI PETYJIMPOBAHUA B CUCTEMAX
TCHJ’IOCHE[6)KCHI/I$I, OCHOBHBEIC TpC6OBaHI/I$I K
CKUMY JaBJICHUI B BOASHBIX TEILIOBBIX

DparMeHTapHbIE 3HAHUS

Hemnonawie 3Hanus

CdopmupoBaHHEIE, HO
COJIepIKallie OTICTbHbIC
poOeTpl 3HAHUS

CdopmupoBaHHEIE
CHCTeMaTHYEeCKHe

3HaHUA

Bonpocwi k
pYbesicHbiM
ammecmayusm,
80NPOCHL K
NPaKmuiecKum

3AHAMUAM




CETIX, KOHCTPYKLIMU U METOIUKHA PACUETOB

TCIUIOBBIX CETCH M TEIJIOBBIX ITYHKTOB;

- HOBBIE IIPOTPECCHUBHBIE CIIOCOOBI

MMPOKJIIAAKU U U30JISIIUK TCIIJIOBBIX ceTeﬁ;

- PEXKUMBI PaOOTHI U pacTIpeieiiCHNe

HArpy3Kd MEXIy KOTIaMu;

- IIYTH COBCPIICHCTBOBAHUA TCIIJIOBBIX CXEM,

000pyI0BaHUS U PEKUMOB pabOTHI

IMPONU3BOJACTBCHHBIX KOTCIIbHBIX,

HHEPTEeTUIECKUE, SKOJIOTUIECKHE U

OKOHOMHNYECKHEC ITOKA3aTCIN KOTCIIBbHBIX,

- CTPYKTYPY ¥ COCTaBIISIFOIIIHE

ce0ecTOMMOCTH MPOAYKIIMU B CUCTEMAX

TEIIJIOCHAOKEHMS,

- CI0cOOBbI CHI)KEHHUE 3aTpaT Ha

cOOCTBEHHEIE HY>XbI TCINIOUCTOYHUKOB 3a

CUeT COBEPLICHCTBOBAHUS TEXHOJIOTHH
€3€PBHOT0 TOINIMBOCHAOXKECHMSL.




YMerhb:

- OINPEACIATh PACUETHBIM Pacxof, TEIUIOTHI
Ha OTOIUICHHE MPEANPUITHM;

- MIPUMEHSITh METO/IbI TEXHUKO-
HDKOHOMHMYECKUX PACUYETOB B DHEPIETUKE;

- IOPUMEHSTh METOAbl  KOPPEKTHPOBKHU
TEMIIEpaTypHbIX TIpa@UKOB Ha  BBOJAaX
[PEANPUATHH, TOJYYAOIMKUX TOPSIYyI0 BOIY
oT paiioHHbIX TOLI;

- HUCIIOJIB30BAThH TEXHOJIOTHUH
TEIJI0CHAOKCHHS c MOHMKEHHO
TeMIepaTypou CETeBOM BOJBI 51
KOJIMYECTBEHHBIMHU criocobamu

PEryIUpOBaHUS HATPY3KHU.

HacTuaHbIe YMCEHUA

Henonuasie YMEHUA

YMeHus ToJIHbIe,

TOITyCKaIOTCSl HEOOMbINE

OILIMOKHU

ChopmupoBaHHbie
YMEHHS




Baanern:

- HaBBIKAMHU HOpMHpOBaHI/ISI
TGHHOHOTPCG]IGHI/I?I B HpOMI)IHIJIeHHOCTI/I;

- HpaBI/IJIaMI/I paHI/IOHaJII)HOFO pa3M€HI€HI/I$I

ICTOYHUKOB TEIUIOTHI, TEIJIOBBIX
[10ICTaHIUI LHEHTPaJbHBIX  TEIJIOBBIX
[TyHKTOB;

- naccupuKanMed  CUCTEM  rops4ero

BOJIOCHAOKCHUS KUIIBIX, OOMIECTBEHHBIX H
IIPOMBIIIJICHHBIX 3}IaHHI>'I;

- METOJIMKON pacyera MaponpoBOIOB,
TEIUIOBBIX CETEM W KOHJIEHCATOIPOBOJIOB,
OIpeeIeHUEM [apaMeTpoOB  CETEBBIX,
[MOJNUTOYHBIX M KOHJIEHCATHBIX HACOCOB,
METOJaMU ONIpEeNeNeHNsl  PacyYETHBIX

pacxoloB BOJbl W Mapa IO y4acTKaM

Hactuanoe BJIaICHUC
IHaBBIKaMH

TEIJIOBOU CETH.

Hecucrematnueckoe
MPUMEHEHNE HAaBBIKOB

B cucrematnueckom
MPUMEHEHUHU HaBBIKOB
JIOITyCKAIOTCS TIPOOEIIBI

Vcnemnoe u
CHCTEMAaTHYECKOE
MIPUMEHEHNE HaBBIKOB




8. OcobdennocTn pcain3alilii TUCHUIVIMHDBI AJI HHBAJIU/I0B U JIUI C

OIrpaHMYICHHBIMHA BO3MOKHOCTIMMU 310POBbH

JUisi  OCYIIECTBJICHUS TPOLEAYP TEKYIIero KOHTPOJS YCIIEBAEMOCTH M IPOMEXYTOYHOU
aTTeCTalMy OOYYaIOIIMXCSI CO3MaHbl (DOHIBI OIICHOYHBIX CPEICTB, aalTUPOBAHHBIC JUISI MHBAIUIOB U
JUIl C OrPaHUYECHHBIMH BO3MOXKHOCTSIMU 3I0POBBS M IO3BOJSIONIME OLEHHUTH JIOCTHKCHUE WMHU
3aIUIaHMPOBAaHHBIX B OCHOBHOHM 00pa30BaTeNbHONW TMpOrpaMMe pe3ylbTaTOB OOyYeHHS W YPOBEHb
c(OPMHPOBAHHOCTH BCEX KOMIIETCHIMH, 3asBICHHBIX B o0Opa3oBaTenbHOW mporpamme. Popma
MpOBEACHUSI TEKYIIEH aTTecTallii Ui CTYyJSHTOB-WHBAIMIOB YCTAHABIMBACTCS C y4ETOM
WHIUBUAYAIbHBIX TCUXO(QU3NYECKHX OCOOEHHOCTeH (YCTHO, MUCbMEHHO Ha OyMmare, MHCbMEHHO Ha
KoMIbIOTEpe, B (opme TecThpoBaHus W T.I.). [Ipu TecTupoBaHWM Jsl CIA0OBUISIINX CTYIEHTOB
WCTIONB3YIOTCST (DOH/IBI OIIEHOUHBIX CPEACTB C YKpyNMHEHHBIM mpudrom. Ha sk3ameH mpuriamaercs
COTIPOBOKJAIONINH, KOTOPBIA  OOecreYnBaeT TEXHUYECKOE COMPOBOXKICHHE CTyaeHTy. [lpm
HEOOXOIMMOCTH CTYACHTY-UHBATUAY NPEIOCTABISCTCS AOTOTHUTEIBHOE BPEMS ISl TOATOTOBKH OTBETA
Ha o9Kk3aMeHe (wiu 3adere). OOywaromuecs C OTpaHUYCHHBIMH BO3MOYKHOCTSMH 37I0POBbSI U
oOydJaromuecs: HMHBAIUIbI O0ECTICUYMBAIOTCS TEYAaTHBIMH W DJIEKTPOHHBIMH  00pa30BaTeIbHBIMH
pecypcamu (TIporpaMMmbl, y4eOHBIE IMOCOOHS JUIsi CaMOCTOSITENBHOM paboThl W T.A.) B (dopmax,
aIalITUPOBAHHBIX K OTPAaHUYCHUSAM UX 3/I0POBbS U BOCHPUATHUS HHPOPMAIUH:

1) JUIS UHBAJIUOB U JIUL C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSI 110 3PEHHIO:

- NI cJembIX: 3aJaHus U1 BBINOJHEHHMS Ha CEMUHapaX U MPaKTUYECKUX 3aHITHUSX
opopMIsIIOTCSL  penbeHO-ToueYHbIM IpudTOoM bpaiingd wim B BUIE 3JIEKTPOHHOTO JIOKYMEHTa,
JOCTYITHOTO C TIOMOIIBbIO KOMIIBIOTEpPA CO CHELMaIN3UPOBAHHBIM IMPOTPAMMHBIM OOECIEYCHUEM IS
CJIETIBIX, JINOO 3aYUTHIBAIOTCS ACCUCTEHTOM; MUChbMEHHbBIE 33/1aHUs BBIMOIHIIOTCS Ha Oymare pesbedHo-
ToYeuyHbIM MmpudToM bpaiinsg wim Ha KOMIbIOTEpPE CO CHEHHMATU3UPOBAHHBIM IPOTPAMMHBIM
obOecriedeHUeM MJsl CJENbIX JMOO HAJWKTOBBIBAIOTCS ACCUCTEHTY; OOYYaroIIMMCS MJIsS BBIIOJTHEHUS
3a/laHUsl TIpU HEOOXOJUMOCTU MPEIOCTABISAETCS KOMIUIEKT MUCHhMEHHBIX MPUHAINIEKHOCTEH U Oymara
Uis  THcbMa  peibedHO-ToueyHbIM mpudtom bpaiing, kommproTep €O CHENHATU3MPOBAHHBIM
MPOrPaMMHBIM 00eCTIeYeHUEM ISl CIICTIBIX;

- 1A cJa00BHAAIIMX: 00ecrieuynBaeTcs MHIMBUyaJbHOE PaBHOMEPHOE OCBEILCHHE HE MEHee
300 mrokc; oOydaromMMcs JUIS  BBIMOJIHEHUS 3aJlaHusi MpH  HEOOXOAMMOCTH IPEA0CTaBIsAETCS
YBEJIMUMBAIOIIEEe YCTPOWCTBO; BO3MOXKHO TAaKK€ HCIOIb30BaHUE COOCTBEHHBIX YBEINYMBAIOLIUX
YCTPOMCTB; 3a/laHMsI I BBITIOJIHEHUS 3a/1aHUI 0(OPMIISIOTCS YBETUUEHHBIM MIpU(TOM;

2) JUTS. ’HBAJIMOB U JIMII C OTPaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBS MO CJYXY:

- VISl TJYXUX U cJ1a00cablmanmux: 00ecneynBaeTcsi HaTuuue 3BYKOYCUIIMBAIOIIEH anmnapaTypbl
KOJJICKTUBHOTO M0JIb30BAHUS, npu HEOOX0IMMOCTH oOyyaromumcst IIPEOCTaBIISACTCS

3BYKOYCHJIMBArOIIas arraparypa HHAUBUAYAJIBHOT'O IIOJIB30BaHUA, MpeaoCTaBIAOTCA yCiiyru



CYpJIOIEPEBOIUUKA;

- I CJAeNOINIYyXHX JIOIIyCKAaeTCs IPUCYTCTBHE ACCUCTEHTAa, OKAa3bIBAIOUIETO YCIIYTU
TUGIIOCYpIOTIEPEBOAUMKA (IOMUMO TpPEOOBAaHM, BBIMIOJHSAEMBIX COOTBETCTBEHHO Ui CIEMbIX U
TIIyXUX);

3) JUIA JIML C TSDKEIbIMU HapyLIEHUSMHM peYH, TIyXHX, Cl1a0OCHbIIAUX JEKUUd H
CEeMHHApBbI, TPOBOIUMBIE B YCTHOH (opmMe, TPOBOAATCS B MUCbMEHHOH (opme;

4) JUIS WHBAIMJIOB W JIUI[ C OrPAaHUYEHHBIMM BO3MOKHOCTSIMH 3[0POBBS, HMMEIOLIUX
HApYLIEHUS ONIOPHO-ABUIaTeJbLHOI0 anmnapara:

- s JMI C HapyIIEHUSMU OIOPHO-JIBUTATENILHOTO amrapaTa, HapyHIEHUSMH JIBUTaTEJbHBIX
(GYHKIMI BEpXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHUX KOHEUHOCTEW: NHCbMEHHBIE 3aJaHMs
BBINIOJIHSAIOTCS HA KOMIIBIOTEPE CO CHELMATM3UPOBAHHBIM IPOTPAMMHBIM  OOECIIEUEHUEM  WIIU
HAJMKTOBBIBAIOTCS ACCUCTEHTY; BBINOJHEHHE 3aJaHUi (TECTOB, KOHTPOJIbHBIX paboT), MPOBOAMMBIE B

MMCbMEHHOU (popme, MPOBOAATCS B YCTHOM (hopMe IyTeM orpoca, 6eceibl ¢ 00yJarouumcs.

9. YueOHO-MeTOANYECKOEe U MHPOPMAIIMOHHOE o0ecTiedeHHe TUCHUIITIMHBI

9.1. Jluteparypa:

1.

SAxosneB b.B. TloBeimienne »>¢(exkTUBHOCTH CUCTEM TeIIOGUKAIMK W TEIJIOCHAOKESHUS
[Dnexrponnslii pecype]: MoHorpadus/ SIkoiaeB b.B.— DnekTpoH. TeKCTOBbIC HaHHBIC.— M.:
HoBoctu TEIUIOCHAOKEH S, 2008.— 448 c— Pexum JIOCTYyTIA!
http://www.iprbookshop.ru/5031.html.— DBC «IPRbooks»

[lenTpann3oBaHHOE TEIJIOCHAOKEHUE [DJIEKTPOHHBIN pecypc]: METOAWYECKHE YyKa3aHUs K
BBITIOJTHEHUIO KYPCOBOTO IPOCKTUPOBAHUS M BBIMYCKHOW KBATM(UKAIMOHHONH pabOThl IO
muciuinie  «llenTpanu3oBanHoe TerutocHadkenue» / XapimamoBa H.A., CosoBbeBa E.b.,
MansmmeBa A.A. — DJEKTPOH. TEKCTOBbIe maHHbIe.— M.: MOCKOBCKHM TOCYIapCTBEHHBIN
ctpoutenbHbli  yHHBepcuteTr, ObC ACB, 2016.— 64 <c— Pexum gocryna:
http://www.iprbookshop.ru/62641.html.— 5BC «IPRbooks»

Hukonaes FO.E. Temnodukanus u TEIUIOBbIE CeTH [DNEKTPOHHBIA pecypc|: MpakTHUKyM/
Huxonaes 10.E., BaoBenko M.A.— DnekTpoH. TekcToBble AaHHbIe.— CapaTtoB: CapaToBCKHi
rocynapcTBeHHbI TexHuueckui yHuBepcuteT uMeHu HO.A. INarapuna, 9bC ACB, 2015.— 36
c.— Pexxum nocryma: http://www.iprbookshop.ru/76520.html.— 9BC «IPRbooksy»

TemnosHepreTuueckue YCTAaHOBKU. TeOpeTHUECKHME M TMPAKTUYECKHE OCHOBBI JIUCIIUTLIMHBI
[DnexkTponHblit pecypc]: yueOHoe mocobue/ C.B. IllutoB [u mp.].— DNEKTPOH. TEKCTOBBIE
nanHble.— brnarosemenck: JlanbHEBOCTOYHBIM TOCYHApCTBEHHBIN arpapHblii YHUBEPCUTET,
2015— 266 c.— Pexum pocryma: http://www.iprbookshop.ru/55914.html.— 3BC
«IPRbooks»

Pa3BuTHE TOMOYHBIX TEXHOJOTHI B POCCUNCKON DHEPTeTUKe [DIEeKTPOHHBINA pecypc]: yueOHoe
nocobue/ B.JI. Ilyneman [u np.].— DIEKTpOH. TeKCTOBble aaHHble.— ExaTepuHOypr:
VYpanbckuit Qenepanbubiii yausepcurer, 9bC ACB, 2016.— 512 c.— Pexum nocryma:
http://www.iprbookshop.ru/66004.html.— 55C «IPRbooks»

XaBaHoB [1.A. Pacuer TenaoBo# cXeMbl 1 OCHOBHOTO 00OPY/I0OBAaHUS MTAPOBOM OTOMUTEIHHO -
MPOU3BOJICTBEHHON KOTEIBHOU [ DJIEKTPOHHBIN pecypc|: METOAMYECKUE YKa3aHUsI K BBITIOJIHEHUIO
MPAKTUYECKUX 3aJaHUI 110 AUCHUTUIHHE «[ eHepaTophl Teria 1 aBTOHOMHOE TEeTNIOCHA0KEeHHEe) /
XaBanoB II.A., Mupam A.O., YUynenés A.C.— DneKTpoH. TEKCTOBbIE AaHHbIE.— M.: MoCKOBCKU}
rOCyIapCTBEHHBIN CTpOUTENbHbIN yHIBEpcUuTeT, DbC ACB, 2016.— 48 ¢.— Pexxum gocryma:
http://lwww.iprbookshop.ru/62630.html.— 3B5C «IPRbooks»




7. | I'ybapeB A.B. ITapoTemnoreHepupyronme yCTaHOBKY TPOMBIIIICHHBIX TTPEITPHUSITHIA
[DnexTpoHHEIH pecypc]: yaeOHoe mocobue st By3oB/ ['ybapeB A.B.— DIEKTpOH. TEKCTOBBIC
nannele.— benropoj: benropoackuii rocyaapcTBEHHBINM TEXHOJOTHYECKUM YyHUBEpcUTeT uM. B.T'.
IyxoBa, ObC ACB, 2013.— 240 c.— Pexwum nocryma: http://www.iprbookshop.ru/28379.html.—
OBC «IPRbooks»

8. | Pacder TemIOBBIX POIECCOB U YCTAHOBOK B MPUMEPaX U 3a/1a4ax [ DINeKTPOHHBINA pecypc]:
npaktukym/ [llanait B.B., Muxaiinos A.I'., barpakos I1.A., Tepeounos C.B., Cio6oauna E.H..—
DNEeKTPOH. TEKCTOBbIE NaHHble.— OMcK: OMCKHI1 rOCY1apCTBEHHBIA TEXHUYECKUN YHUBEPCUTET,
2015.— 120 c.— Pexwum nocryna: http://www.iprbookshop.ru/58098.html.— DB5C «IPRbooks»
9. | buprozoBa E.A. Terumocuabxenue. Yacts 1. ['opsigee BotocHaOx)eHNE [ DIEKTPOHHBIN pecypce|:
yaeOHoe nmocobue/ buprozosa E.A.— DnekTpoH. TekcToBbie nanHbie.— CI10.: CaHKT-
[lerepOyprckuil rocy1apCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHbIN yHUBepcuteT, ObC ACB,
2012.— 192 c.— Pexwum nocryna: http://www.iprbookshop.ru/19046.html.— DB5C «IPRbooksy
10. | BogsiHbIE SKOHOMA3EphI KOTEIBHBIX arperatoB [ AnekTpoHHb pecype]: Kimumos M., Kimmvos
M.I'. MmeTomyeckas pa3padoTka/ — DJIEKTPOH. TEKCTOBbIE JanHble.— Hrkanit HoBropo:
Huxeropoackuii rocyaapcTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIN yHUBepcuTeT, ObC ACB,
2010.— 48 c.— Pexxum goctyna: http://www.iprbookshop.ru/15980.html.— DSBC «IPRbooks»

9.2. MeToanueckoe odecrnieueHue (MPUJI0OKEeHHE)

10. MaTepuaJbHO-TEXHHYECKOE O0ecreyeHue U CHUTIINHBI

Jisa obecriedeHHs] OCBOCHMSI TUCIHUIUIMHBI HMMEIOTCS B ydyeOHble — ayqUTOpUU Kadelpsl,

CHaOXEHHBIC MYJIBTHMEIUHHBIME CPEJICTBAMHU IS TMPEACTABICHUS IMPE3CHTAIMN JICKIUH M TI0oKa3a
y4eOHBIX (PUITHMOB.

Knacc ¢ mnepcoHanbHBIMM KOMIBIOTEPAMHU JIA TPOBEACHUS TMPAKTUYECKUX 3aHATAU U

BUPTYAJIBbHBIX JTA0OPATOPHBIX palbOT. BUOMMOTEUHBINH ANEKTPOHHBIM YHTAIBHBINA 3a71 C JOCTYIIOM K
AIIEKTPOHHBIM pecypcam OUOIMOTEKH YHUBEPCUTETA, CTPAHBI K MUpA.

DJNeKTpOHHBIE IIakaThl. JleMOHcTpalMoHHBIE KOMIUIEKChl Ha 0a3e My/lbTHMeIua-IMpoeKTopa

(KOMILJIEKT AJIeKTPOHHBIX 1akaToB Ha CD, mynsTuMenua-npoexkrop BENQ, HoyTOyK, 3kpan 1,5x1,5 m):

HporpaMMa COCTaBJICHA B COOTBCTCTBUU C Tpe60BaHI/I$IMI/I ®dI'OC 1o HaIpaBJICHUIO ITIOATOTOBKHU

maructpa 13.04.01 «TemnosHepreTuka U TEIIIOTEXHUKAY.

Hamnune ooopynoBanusi u TCO no nucumnimnne «IlepcniekTuBHBIE TEXHOJIOTHU

HECHTPAJIU30BAHHOT O TEMJIOCHAOKEeHUS

1 | JJabopaTopuslii komIuiekc "Temnonepenaua npu kousekuuu u o6ayse" TIIK-010-9JIP-01
(9 naGopaTopHBIX paboT)

2 | YuebHo-naboparopublil komiieke «TermnoooMeHHukn» (4 1abopaTOpHBIX pabOTHI)

3 | BupTyanbHblii mporpaMMHBIii 1abopatopHblil koMiuieke "Temnorexnuka" (6 nadop. padboT)

4 | BupryanbHblil yueOHbIN KOMIUIEKC «TernoBblie AIeKTPOCTAHIIUN




Ipunoxenue
MeTtoauyeckne yKa3aHHUsA 110 OCBOCHHUIO AU CHUILIHHbI

«HepCl'leKT]/IBHble TEXHOJIOI'MA NECHTPAJIN30BAHHOI'0 TeMJI0CHAOKeHH T

1. Meroauueckne ykKa3aHusi Jjs OOYyYAIOUIUXCHA MO MJIAHUPOBAHUIO W OPraHU3AIUH
BpeMeHHU, HE0OXOTUMOrO0 /IUIS 0CBOEHUS TUCHUTLUINHBI.

N3ydeHne peKOMEHIyeTCsl HadaTh ¢ O3HAKOMIICHHS ¢ pabodeil MporpaMMoOi JHCHIUILIIMHBI, €€
CTPYKTYpOHl U cojepKaHUEeM pa3/eioB (MOJyneil), GOHIOM OLIEHOYHBIX CPEACTB, O3HAKOMMTHCS C
y4e0HO-METOAMYECKUM U MHPOPMAITMOHHBIM 00SCTICUCHUEM JTUCIIUTIIIUHBI.

JuctummmHa «[lepcreKTUBHBIC TEXHOJIOTHH IIEHTPATH30BAaHHOTO TEIUIOCHAOKEHHUS» COCTOHT
u3 12 cBSI3aHHBIX MEXIY COOO0 TeM, 00ECTICUNBAIOIINX MTOCIIEAOBATEIFHOE H3yICHNE MaTepHara.

OOyuenne 1o  aucnuiimHe — «llepCrieKTUBHBIE  TEXHOJOTHH  [EHTPATU30BAHHOTO
TEIJIOCHA0XKEHUSD) OCYILIECTBIISIETCS B CIEAYIOMMX (hopMax:

1. AyauTopHbIE 3aHITHS (JCKIMH, PAKTHUYCCKUES/CEMUHAPCKUE 3aHITHUA).

2. CamocrosiTennbHass pabota crymeHTa (TOATOTOBKA K JICKIHSM, HPAKTHYCCKHM/
MPAKTUYECKUM 3aHATHUSIM, TecTam/pedeparaM/Iokianam/scce, 1 UHBIM (opMaM MHUCbMEHHBIX padoT,
BBITIOJTHEHUE aHATN3a KeHCOB, HHIUBUYaIbHAS KOHCYIBTAIHS C IIPETIOaBaTeIIeM ).

3. NnrepakTrBHBIE (HOPMBI  TIPOBEACHUS 3aHATHH  (KOJUIOKBHUYM, JICKIIHSI-TUCKYCCHSI,
TPYNIIOBOE PelIeHre Keiica u ip. GopMBI).

Y4eOHbIi MaTepuall CTPYKTYPHPOBAH U M3YUEHUE TUCITUTUIMHBI IPOU3BOAUTCS BTEMATHICCKON
MOCJIeIOBATeILHOCTH. KakJIoMy HpakTHYecKoMy/ CEMHHAPCKOMY 3aHATHI0O U CaMOCTOSTEIHLHOMY
W3YUEHHWIO MaTepuaia TpPEANIeCTBYeT JIKIHsS O AaHHOW Teme. OOydaromuecs: caMOCTOSITEIHHO
MIPOBOJAT MPEABAPUTENBHYIO MOJArOTOBKY K 3aHSATHIO, IPUHUMAIOT aKTUBHOE M TBOPYECKOE ydacTue B
00CYXJICHHH TEOPETHUYECKHX BOMPOCOB, pa3zbope MPOOJIEMHBIX CHTyalluidi M TIOMCKOB TyTeH WX
pemieHus. Muorue mnpoOiembl, H3ydyaeMble B Kypce, HOCAT JHUCKYCCHOHHBIM XapakTep, 4TO
MIpeIoaracT UHTEPAKTUBHBINA XapaKTep MPOBEICHUS 3aHATHI Ha KOHKPETHBIX PUMEpax.

OrnrcaHue moCiIeI0BaTeILHOCTH JIEHCTBUIM 00YJarOIIerocs:

[Ipn wu3ydyeHMHu Kypca cleAyeT BHUMATENbHO CIyIIaTh M KOHCIEKTUPOBATh MaTepual,
u3NlaraéMblii Ha AayAUTOPHBIX 3aHATHSAX. I ero NOHMMaHHWA W KauyeCTBEHHOIO YCBOCHHUSA
pEKOMEHAyeTCs CIeAyIoIas MoCae10BaTeIbHOCTh ICHCTBUI:

1. Ilocne okoHYaHHs Y4YeOHBIX 3aHATUNA MJI 3aKpeIUICHUS MaTepuana MpPOCMOTPETh H
00lymMaTh TEKCT JICKIIUH, MPOCITYIIaHHOW CEroJiHsA, pa3o0parh paccMoTpeHHble mpumepbl (10 — 15
MHUHYT).

2. Ilpy moOAroToBKE K JIEKUUU CIEAYIOMIETO IHS IMOBTOPUTH TEKCT MPEbIAyLIei JeKIuH,
MOyMaTh O TOM, Kakasi MOKeT ObITh cieayromiast Tema (10 - 15 munyT).

3. B Teuenue Henenu BeIOpaTh Bpemst A paboThl ¢ iuteparypoit B Oubnuoteke (mo 1

qacy).

4. IIpu moAroTOBKE K MPAKTHYECKOMY/ CEMHUHAPCKOMY 3aHATHUIO IOBTOPUTH OCHOBHBIE TTIOHATHUS
0 TeMe, M3Y4UTh HpuMephl. Pemras KOHKPETHYIO CHUTYalMIO, - TPEABAPUTEIBHO IOHATH, KaKOW
TEOPETUYECKHI MaTepuall HY)KHO HCIIOJb30BaTh. HamMeTuTh miaH pemieHusi, NOnpoOOBaTh Ha €ro
OCHOBE peluTh | - 2 mpakTH4YecKue CUTyauuu (J1a0.paboTsl).

2. MeTonnyeckne yKka3anus o padore o0y4amommxcsi BO BpeMsi IPOBeAeHHU JeKIHH.

Jlekuun  nmaroT  oOyyaromMMCSl ~ CUCTEMAaTU3UMPOBAaHHBbIE  3HAHUS [0  JUCLUILIUHE,
KOHIICHTPUPYIOT HX BHHMAaHHE Ha HamOoyiee CIOKHBIX M BaXHBIX BompocaX. Jlekunu oOBIYHO
U3JIaraloTcsl B TPAJMIMOHHOM WM B MpoOaeMHOM cTuiie. s cTyeHTOB B OOJIBIIMHCTBE CIIy4acB B
npobsemMHoM cTuiie. [IpoGiieMHBIN CTHIIB MO3BOJISET CTUMYJIHMPOBATh AKTUBHYIO IO3HABAaTEIbHYIO
JEeATeIbHOCTh OOYYaIOUIUXCS W WX MHTEpeC K JAUCIUILINHE, (OPMHUPOBATH TBOPUYECKOE MBIILICHHE,
npuberaTh K IPOTUBOINOCTABIEHUSM M CPaBHEHHUSM, JelaTh 0000IIeHNs, aKTUBU3UPOBATh BHUMaHUE
oOyJaromuxcs MyTeM MOCTaHOBKU MPOOJIEMHBIX BOTIPOCOB, MOOIIPSTH JUCKYCCHIO.

Bo BpeMs IEKIMOHHBIX 3aHATHH PEKOMEHAYeTCS BECTH KOHCHEKTHpPOBAaHUE Y4eOHOTro
MaTepuana, oopamare BHUMaHue Ha (OPMYIMPOBKM M KaTETOPHM, PACKPBIBAIOLINE CYTh TOTO WU
MHOTO SIBJICHHUS, HITH ITPOLIECCOB, BHIBOJIBI U MPAKTHUECKUE PEKOMEHIAIHH.

KoHcmekT neknuu aydiie moApasfesaTh Ha MYyHKTHI, COOM0Aas KPacHYIO0 CTPOKY. JTOMY B




00JbIION cTeneHHu OyIyT CIIOCOOCTBOBATH BOIPOCHI IJIaHA JICKIMH, MPEATI0KEHHBIC MPENOaBaTEIsIM.
Cnenyer oOpamaTh BHUMaHHME Ha aKLEHTHI, BBIBOJbI, KOTOPHIC AEJAaeT IperoaaBaTellb, OTMedas
HanboJiee Ba)KHbIE MOMEHTHI B JICKIIMOHHOM MaTepHalie 3aMe4aHusIMU

«BAXKHO», «XOPOLIO 3alIOMHUTBHY» U T.NI. MOXKHO J€iaTh 3TO U C IIOMOIIBIO PAa3HOIBETHBIX MapKepOB
WM py4yeK, NOAYEPKUBAsi TEPMUHBI U OTIPEIEIICHUSI.

[lenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpalleHui, ab0peBHaTyp U CUMBOJIOB.
Opnako npu JanpHeHIeld paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIYUIIIe 3aMEHUTh OOBIYHBIMU CIIOBAMHM IS
OBICTPOTO 3PUTEIHHOTO BOCHIPUSATHS TEKCTA.

PaboTtast Hajg KOHCHEKTOM JIEKIMH, HEOOXOAMMO HCIIOJIB30BaTh HE TOJIBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JIMTEPATYpy, KOTOPYIO JAOMOJHUTEIBHO PEKOMEH0BAN MpenojiaBarenb. FIMeHHO
Takas cepbe3Has, KpOIOoTJiMBasg padoTa € JIEKIMOHHBIM MAaTe€pHalloM I03BOJMUT INIyOOKO OBJIAJETh
TEOPETUYECKUM MaTEpUAJIOM.

Temaruka nexuuii gaercs B paboueil mporpamme JAUCHUTIINHBIL.

3. Mertoauyeckue yYKa3aHus o0yyaromumcs 1no NMOAr0TOBKE K
NPAKTUYECKHUM/CEMHUHAPCKUM 3aHATHUSIM.

Ha nmpakTuyeckux/ceMUHApCKUX 3aHATUSAX NMPUBETCTBYETCS aKTMBHOE Y4acTHE B OOCYKIEHUU
KOHKPETHBIX CUTYyallul, CHOCOOHOCTh Ha OCHOBE TMOJYYEHHbIX 3HAHUW HAXOAUTh Haumbosee
3¢ (deKTUBHBIE PEIICHUS MOCTABIEHHBIX NPOOJIEM, YMETh HAXOAWUTH TIOJE3HBIA JOMOJHUTEIbHBII
MaTepual 1o TeMaTHKe CEMUHAPCKUX 3aHATHI.

CryneHTy peKOMEHIyeTCs CIeIyIolIas CXemMa MOArOTOBKH K CEMHUHAPCKOMY 3aHSATHIO:

1. O3HakomiileHHME C IUTAaHOM HIPAKTHYECKOT0/CEMUHAPCKOrO 3aHSTHUS, KOTOPBIA OTpa)kaer
COZEp)KaHUETIPEIIOKEHHON TEMBI;

2. [IpopaboTaTh KOHCITEKT JICKITUH;

3. IlpounTaTh OCHOBHYIO H JOTIOJHHUTEIBHYIO JTUTEPATYPY.

B nporecce moAroToBKM K MPaKTUYECKUM 3aHITHIM, HEOOXOAUMO 00paTUTh 0c000€ BHUMAHUE
Ha  CaMOCTOSITEJIbHOE M3Y4Y€HHE PEKOMEHIOBAaHHOW  Jnureparypbl. [lpu  Bceil  moJiHOTE
KOHCIIEKTHPOBAHUSA JIEKIIUU B HE HEBO3MOXKHO M3JIOKUTh BECh MaTepuai M3-3a JUMHUTA ayTUTOPHBIX
gacoB. [loaTroMy camocrosTensHas paboTra ¢ ydeOHHKaMH, Yy4eOHBIMH TIOCOOMSMH, HAyIHOM,
CIIPaBOYHOM JIUTEPATYPOM, MaTepuajiaMu MEePUOANYECKUX M3JaaHnui U VHTepHeTa siBNseTcs Hanbosee
3¢GEeKTUBHBIM  METOJIOM  MOJIyYEHHUS  JOMOJIHUTENbHBIX 3HAHWM, TO3BOJIIET  3HAUUTEIHHO
aKTUBU3MPOBAThH IpollecCc OBJafeHHs] HH(opmaluen, crnocoOCcTByeT 0Oojiee TIIyOOKOMY YCBOCHHIO
M3y4aeMoro matepuana, GOpMUpYeT y CTYACHTOB OTHOIICHHE K KOHKpPETHOW mpobieme. Bce HoBbIe
MOHATHS O M3y4aeMOW TeMe HeoOXOIUMO BBIYUYHUTh HAaW3YCTh U BHECTH B TJIOCCAPUM, KOTOPBIU
1enecooOpa3Ho BECTH € CaMOro Havajia U3y4eHHs Kypca;

4. OTBETUTH Ha BOIIPOCHI IJIaHA MPAKTHYECKOT0/CEMUHAPCKOTO 3aHTHS,;

5. BeimosiHuTh 1oMalliHee 3ajaHue;

6. [IpopaboTaTh TecTOBBIC 33JaHUS U 33]a4H;

7. Ilpu 3arpynHeHusix chopMylIupoBaTh BOMPOCH K MPENoIaBaTellto.

Pe3ynbrar Takoii paboThl JOHKEH MPOSIBUTHCS B CIIOCOOHOCTH CTY/I€HTa CBOOOJHO OTBETHUThH Ha
TEOPETUYECKUE BOIMPOCHI MPAKTHUKyMa, BBICTYNIaTh W YYacTBOBATh B KOJUIEKTUBHOM OOCYXIEHUU
BOINIPOCOB H3Y4aeMON TEMbl, NPABWIBHO BBIMONHITh MPAKTHUYECKUE 3aJaHUSs U WHBbIC 3a/JaHusl,
KOTOpBbIE NatoTcs B (POHJIE OLIEHOYHBIX CPEJCTB AUCIUILTUHBIL.

4. MeToanyecKue yKa3aHUsA 00y4alOIMMCs 110 OPraHU3aluu CAMOCTOSITeJIbHON padoThl.

Lenp opraHu3aluy CaMOCTOSITENFHON PabOThl M0 JUCHUIUIMHE «IlepcrieKTUBHBIE TEXHOJIOTHH
LEHTPAIIM30BAaHHOTO TEIJIOCHAOXKEHUsS»- 3TO YIIyOlleHWe M pacllMpeHHe 3HaHuil B 0O0JacTH
METpOJIOTHH; GOPMHUPOBAHUE HAaBbIKA U MHTEPECA K CAMOCTOSATENILHON MMO3HABATEIbHOM 1€ TETbHOCTH.

CamocrosTenbHas padoTa 00ydaroIMXCsl ABISETCS BaXHEHUIITMM BUIOM OCBOCHUS COJCPKAHUS
JMCUUIUIMHBL, TOATOTOBKH K NMPAKTHYECKUM 3aHATHAM M K KOHTpPoJIbHOU padoTe. Croa ke OTHOCATCA
U CaMOCTOATENbHOE YIIyOlIeHHOe M3ydeHue TeM aucuuiuinHbl. CaMocrosiTenbHas —paboTa
IpeJCTaBIseT co00M MOCTOSIHHO NEHCTBYIOIIYIO CHCTEMY, OCHOBY OOpa3oBaTeNLHOIO Ipoliecca H
HOCHUT HCCIIEIOBAaTENICKUI XapaKTep, 4TO TMOCIYKUT B OyJyllleM OCHOBaHHEM JUIsl HaluCaHWUA
BBIMMYCKHON KBaJTM(PHUKAIIMOHHON pabOThI, MPAKTUUECKOTO MPUMEHEHHS OTYyYeHHBIX 3HAHUH.

Opranuzanus caMOCTOSITENIbHON paboThl 00yJaIOIIMXCsl OPUEHTUPYETCS Ha aKTHUBHBIE METO]IbI
OBJIAZICHUSl 3HAHMSMM, pPAa3BUTHE TBOPUYECKUX CIOCOOHOCTEH, TMepexoJ OT MOTOYHOIOo K



WH/IMBUYAIU3UPOBAHHOMY OOYUEHHIO, C YIETOM MOTPEOHOCTEN U BOZMOKHOCTEH TMYHOCTH.

[IpaBunbpHast oOpraHu3amys CaMOCTOATENBHBIX YYEOHBIX 3aHATUH, MX CHUCTEMaTHYHOCTH,
1esecoodpa3Hoe IUIAHUPOBaHKWE PAa0OYero BPEMEHU MO3BOJISIET CTYIEHTaM pa3BUBaThb YMEHUS U
HaBBIKM B YCBOCHHM M CHCTEMATH3alMU MPHOOpETaeMbIX 3HAHMU, 00ECIeYnBaTh BBICOKHH YPOBEHB
YCIIEBAEMOCTH B IEPHO 00YUSHHS, MTOJTyYUTh HABBIKH MMOBBIIICHUS IPOPECCHOHATBHOTO YPOBHSI.

[lonrortoBka K MpPaKTHUYECKOMY 3aHATHIO BKJIIOYAeT, KpPOME TPOpPAaOOTKH KOHCIEKTa |
IIpE3EHTAlMM JIEKLMHU, IOMCK JIMTEPATyphl (110 PEKOMEHJOBAHHBIM CIMCKaM U CaMOCTOSTENbHO),
MOATOTOBKY 3aroTOBOK JUIsl BBICTYIUIEHMH IO BOINPOCAaM, BBIHOCHMBIM JJIi OOCYXIEHHUS 11O
KOHKpeTHOW Teme. Takue 3aroTOBKM MOTYT BKJIIOYaTh LIUTAThl, (aKThl, COMNOCTABICHHUE PA3IMUHBIX
no3uuui, coOctBeHHble Mbicau. Eciau mpobnema 3aumHTepecoBajlia O0YyYarolIerocs, OH MOXKET
MOATOTOBUTH pedepaT U BHICTYIIUTh C HUM Ha MPAKTHUUECKOM 3aHsATUH. lIpakTHueckoe 3aHsTue - 3710,
MPEKJE BCEro, TUCKyccHs, OOCYKIEHHE KOHKPETHOM CHUTyalluM, TO €CThb HpEIIoJiaraeT yMEHUe
BHUMATEJIBHO CIYIIATh YIEHOB MaJiOW TPYyNIbl U MOJEpaTopa, a TaKKe CTaparbCs BbICKAa3aTh CBOE
MHEHUE, BBICKa3bIBaThb COOCTBEHHBIE MJIEU U MPEIUIOKEHMS], YTOUHITh U 3a/1aBaTh BOIPOCHI KOJUIETaM
10 00CYX/IEHUIO.

[Ipn moaroToBke K KOHTPOJIBHON paboTe OOydyaroluiicsi JOKEH MOBTOPSTH NMPOWICHHBIN
MaTepuag B CTPOIOM COOTBETCTBHM € Y4eOHOH MporpaMMoM, HCIOJIb3YS KOHCIEKT JIeKUUH |
JUTEepaTypy, PEKOMEHJIOBaHHYIO0 mpenojaBaTeneM. [Ipu HE0OXOAMMOCTHM MOXHO OOpaTUThCA 3a
KOHCYJIbTalle U METOAUYECKOM MOMOUIBIO K MTPEroaBaTellto.

CamocTtosaTtenbHas paboTa peanusyeTcs:

— HEeTOCPEICTBEHHO B MPOliecce ayAUTOPHBIX 3aHATUH - Ha JIEKIUAX, IPAKTUUECKUX 3aHATHIX;

— B KOHTaKTe C IpernojaBaTelieM BHE PaMOK PAaclUCaHUs - Ha KOHCYJIbTAlMSIX MO y4eOHBIM
BOIIPOCaM, B XOJI€ TBOPYECKUX KOHTAKTOB, MpPU JHUKBUJAIMH 3aJI0JDKEHHOCTEH, MpPU BBIIIOJHEHUU
WH/IMBUYAIbHBIX 331aHUH U T.]I.

— B Oubmuoteke, moma, Ha Kadeape TMpU BHITOJIHCHUH OOyYaIOMIUMCS Y4YEOHBIX U
IIPAKTUYECKUX 3a/1ay.

Buapst CPC u kpuTepuun o1ieHOK

(mo 6amtpHO-perTuHTOBOM cucteme [ THTY, CPC onenuBaercs B 15 6aiioB)
Pedepar
Hoxnan
Occe
VYuacTtue B MEponpusTHsIX

i N =

Tembl 1 camocTosiITeNIbHOM paboOThl HpomucaHbl B paboueld mporpamMme JAUCHUIUIMHEIL.
D¢} dexTUBHBIM CPEICTBOM OCYIIECTBICHUS OOYYaIOUIMMCSl CaMOCTOSTEIbHOW pPalOThI SBJISETCA
AIIEKTPOHHAs HHPOPMAITMOHHO-00pa3oBaTeIbHas cpeia YHUBEPCUTETa, KOTOopasi 00ecredrnBaeT I0CTy
K y4eOHbIM TMaHaMm, pabodyuM mporpamMmaM AWCHMUILIUH (MOAyNel), NpPaKTHK, K HU3JaHUSIM
AIIEKTPOHHBIX OUOIMOTEYHBIX CUCTEM.
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