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Размещенное изображение


1. Ilesiu ocBoOeHMSI AU CIUTLIHHBI

K OCHOBHBIM WeJIAIM OCBOCHHUS JUCIMIUIMHBI «JIOTHYecKoe yrmpaBieHHe U
3aIrTa YHEPTOOOOPYAOBAHUS CIICTyEeT OTHECTH:

— (hopMHUpOBaHKE 3HAHWUN O COBPEMEHHBIX ITPUHITUIIAX, METOJaX U CPEIACTBAX
JIOTUYECKOTO YIIPABICHUS U 3alTUTHI YHEPTrOOOOPYAOBAHMS, BXOSIIETO B COCTaB
DHEPTEeTUYECKOTO KOMITIEKCA MPOMBINIJICHHBIX IPEAPUATHI;

— H3yYCHHE CIOCOOOB TMOBBIMICHUSA S(PGEKTHBHOCTH SKCILTyaTalluH,
JIOTUYECKOTO YIIPABJICHUS M 3alUThI YHEProOOOpYAOBAHMS, BXOJSIIECTO B COCTaB
HHEPreTUYECKOTO KOMILUICKCA IPOMBIIIICHHBIX MPEANPHITHI, BRIpa00TKA HaBBIKOB
y CTYIACHTOB CaMOCTOSTEIBHO (HOPMYJIHMpOBaTh M PEIIaTh 3aJadyd OOCCIICUCHHUS
3aIUTHI TEIUIOUCIIOIB3YIOIIMX U SHEPTeTHICCKUX YCTAHOBOK.

— TOATOTOBKAa CTYACHTOB K  JIEATCIBHOCTH B  COOTBETCTBHUU  C
KBaJIU(DMKAIIMOHHONW XapaKTepHUCTHKON OakajaBpa I10 HaIpaBJICHUIO, B TOM YHCIIC
dhopMUpOBaHHE YMCHUI IO BEISBIICHHIO HEOOXOIMMBIX YCOBEPIICHCTBOBAHUN WU
pa3paboTke HOBBIX, Oojiee A3(PGPEKTUBHBIX METOJOB JIOTHUECKOI'O YIPABICHUS H
3aIATHI SHEPTO0OOPYIOBAHNS, BXOIAIIETO B COCTAB YHEPTETUUECKOTO KOMITIIEKCa
TIPOMBITIUICHHBIX TTPETPUSATHIH.

K ocHOBHBIM 3a1a4aM OCBOCHHS JUCIHIUIMHBI «JIoTMUecKkoe ynpaBIeHHE U
3aITa YHEPTOOOOPYAOBAHUS CIICTYyET OTHECTH:

— BBIpa0OTaTh HABBIKU Y CTYJIEHTOB CAMOCTOSITEILHO (hOPMYJIMPOBATH 3a/1a4u
JIOTUYECKOTO YIIPABJICHUS M 3aIIUTHl YHEProoOOpy0BaHUs, BXOJSIIETO B COCTaB
HHEPIreTUICCKOr0 KOMILIEKCA MPOMBINIICHHBIX MPEPUSTHIH;

— HAYYUTh MBICJIUTh CUCTEMHO Ha IPUMEpax IMOBBIIMICHUS d()PEKTUBHOCTH
JIOTUYECKOTO YIIPABJIICHUS M 3aIIUTHl YHEProoOOpy0BaHUs, BXOJSIIETO B COCTaB
DHEPreTUYCCKOT0  KOMILIEKCAa IPOMBINIICHHBIX MPEANPUATHH C  y4ETOM
TEXHOJIOTHYECKHX, IKOJIOTHICCKUX ¥ SKOHOMUYECKHUX (haKTOPOB;

— HAYYUTh aHATM3UPOBATH CYIIECCTBYIONTNE METOIBI IOTHYECKOTO YIIPABJICHHUS
W 3aIUThI SHEPrOo0OOPYI0BAHNS,

— 1aTh WH(OOPMAITUIO O HOBBIX METOJaX JIOTHYECKOTO YIIPABICHHS U 3alUTHI
HEProoOOpyIOBaHUS B OTECUECTBCHHOW M 3apyOeHOW TIpaKTHKE, Pa3BUBATH
CIIOCOOHOCTH OOBEKTHBHO OIICHWBATh NPEHMYIECTBA M HEAOCTATKH TaKHX
METOJIOB, KaK OTCUECTBEHHBIX, TaK U 3apyO0CIKHBIX;

— HAYYUTh aHAJIU3UPOBATH PE3YJIbTAThl JOTHUECKOTO YIIPABICHHUS W 3aIUTHI
AHEProo0OpyI0BaHUSI, TMPOU3BOAUTH IIOMCK ONTHMH3AIMOHHOTO PEIICHUS C
MTOMOIIIBI0 BCEBO3MOYKHBIX METOIOB.

2. Mecto nucunmiuasbl B ctpykrype OOII 6akanaBpuara

Huctumnuaa «Jlormueckoe ympaBlieHHE W 3alluTa 3HEProoOOpyAOBaHU
OTHOCHTCS K YHCITY NMPo(ecCHOHANBHBIX YI€OHBIX AUCIHUIUINH BApHATHBHON YacTH
OCHOBHOI 00pa3zoBaTeILHON IporpaMMbl OakanaBpuara.

«Jlornyeckoe yrpaBieHHe W 3alIuTa SHEProOOOPYIOBAHUS» B3aHMMOCBS3aHa
JIOTHYECKH U COAEPKATeIbHO-METOJAUYECKH CO CIEAYIOUUMH TUCIUIUIMHAMU U
npaktukamu OOIT:



B BapraTHBHON 4acTH UKJIA AUCLUIUIAH:

— KoTenbHbIe yCTaHOBKY M ITApOT€HEPATOPHI;

— O0opy10BaHKE U YCTAHOBKH BOJIOTIOATOTOBUTEIIBHBIX CUCTEM;

— WcTounuku u cuctemMsbl TeruocHabkenus npeanpusatuid u KKX.
B yacTu nukia AUCIUIUIMH 110 BEIOOPY:

— TernosHepreTnyeckue CUCTEMbl TPOMBIIUIEHHBIX MPEAIPHITHIA;
— DnexTpocHa0KeHUE MPOMBIIIUIEHHOTO MPEATPUSATHUS;

— BreicokoTeMnIEepaTypHbI€ NPOLIECCH U YCTAHOBKY;

— DKCIutyaTanus TEeIVIOIHEPreTHYECKUX YCTAaHOBOK U CUCTEM.

3. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS M0 TUCHUILJINHE
(MoyJ110), COOTHECEHHbIE C IIJIAHMPYEMBbIMHU Pe3yJIbTaTaAMM OCBOCHHS
00pa3oBaTeIbHOI MPOTrPaAMMBbI

B pesynbrare
bopMHpYIOTCA  CIEAYIOUIME KOMIIETEHIMH M JOJIKHBI

OCBOCHMHA

JUCHUITIIMHBI

(Mmonmynst) 'y oOydaromuxcs
OBITh  JTOCTUTHYTHI

CIIEIyIOIME PEe3yJIbTaThl OOYyYEeHHsI Kak 3Tan (POPMHUPOBAHHUS COOTBETCTBYIOLIUX

KOMITIETCHIIWI
B pe3yabTaTe ocBOCHUs
oOpa3oBaTe/IbHOM
Kon DOIDAMMEI IlepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB
KOMIIeTeHINH p pu 00yuyeHus Mo TUCHUILINHE
00y4YaKOLIHIiCS 10JIKEH
00J1a1aTH
OIIK-5 Croco0eH MPOBOIUTH 3HATD:

U3MEpeHus
JIEKTPUUECKUX U
HEJIEKTPUYECKUX
BEJIMYMH Ha 00BEKTax
TEIJI0PHEPTETUKU U
TEIJIOTEXHUKHU

e Merobl OKCKa, XpaHEHUs, 00pabOTKH
U aHaJIn3a UH(OpMAaILIUK U3 pa3HbIX
UCTOYHUKOB U 0a3 1aHHbIX;
¢ UHPOPMALMOHHBIE, KOMIIBIOTEPHBIE U
CETEeBbIE TEXHOJIOTHH
yMeThb:
® OCYUIECTBIIAATH ITOMCK, XPAHEHNE,
00paboTKy 1 aHaIU3 UHPOpPMAIUH U3
pa3HBIX UCTOYHUKOB U 0a3 JaHHBIX;
® TpeACTaBIATh HH(POPMALHIO B
TpebyeMoM (opmaTe C UCTIOTB30BAHUEM
MH(POPMALIMOHHBIX, KOMIBIOTEPHBIX U
CETEBBIX TEXHOJIOTHI
BJIAJETh:
® METOAAaMH IMOUCKA, XpaHEHHsI, 00pabOTKU
Y aHaJM3a UH(OpMAaILIUU U3 Pa3HbIX
UCTOYHUKOB U 0a3 JaHHBIX;
¢ uHPOPMAIMOHHBIMH, KOMITBIOTEPHBIMH U
CETEeBBIMU TEXHOJIOTHSIMU




4. CTpyKTYypAa U cofepKaHUe TUCHUIINHBI

OO6mmast Tpy10€MKOCTh JUCITUTUIMHBI COCTABIISIET 2 3a4€THBIC €IUHHUIIBI, T.C. 72
aKaJIeMUYECKHX Yyaca (U3 HUX JeKIuu — 18 yacoB, ceMruHapckue 3aHsTus — 18 yaca,
caMocCTosITeNIbHAas paboTa CTyAeHTOB — 36 yaca).

CrpykTypa U coAep:kaHue TUCHUILUINHBL «Jlornueckoe ympaBiaeHue U 3aliuTa
HEProoOOPYIOBAHUS» TIO CPOKAM U BUJaM pabOThI OTpakeHHI B [Ipunoxenun 1.

Conep:xanue pa3iejoB TUCHUANINHBI

Ceabmoii cemecTp

Tema 1. HazHauenne aBToOMAaTHYECKHUX 3AIIUT

ABTOMAaTHYECKHE CUCTEMBI 3aIIUTHI TEIJIOBOTO 000PYIOBAHUS OT MOBPEKICHUM.
['maBHbIe 1 nOKabHBIE T3. CoBpeMEHHBIE 3alMTHBIE ycTpoiicTBa Ha TOC.

Tema 2. Jlornyeckue 3J1eMeHTBI 3alIIUT

CocTaBHbIE YNPABISIOMIME W HUCHOJHUTENBHBIE 3JIEMEHTHI TEIUIOBBIX 3allWT.
TunoBkle onepanyy, JOrudeckre PyHKIUU U JIOTHYECKUE FIEMEHThI B ABTOMATHUECKUX
cucremax TemoBbIx 3ammr. MuBepcus. Jlormueckoe ycunenwe. KoOHBIOHKIHA
(pynxuumsa N). Auzbronkius (bynkiws UJIA). ConpsbkeHue JTornyeckux 37eMeHToB T3
c TOY.

Tema 3. O0ecnieuenne HAZEKHOCTH JAEHCTBHSA TEIIOBBIX 3aIIIUT

[ToBpexaeHns1 TEIUIOBOTO 00OPY0BaHMs BciiencTBue aBapuid. Hagexxnocts T3.
Otka3 (HecpabaTbiBaHWE) WIM JIOKHOE JeicTBue cucreMbl 13. Mcnosnws3oBaHue
BBICOKOHQJIS)KHBIX HCTOYHHUKOB JJICKTPUYECCKOrO MUTaHMS. PaloHaIbHBIA BBIOOD
MIPOEKTUPYEMBIX cucteM T3.

Tema 4. TenioBblie 321U THI OCHOBHOI'O JHEPro000PyA0BAHUS

ABTOMaTHUECKHE 3aIIUTHI 0apaObaHHBIX KOTJIOB. 3allTa OT TOBBIIICHHS JABICHNUS
napa. 3aimTa no ypoBHIo B 6apabane. 3anura OT NOTyCKHEHUs U roracaHusi (hakena.
3ammTa OT IOHIKEHHUST TeMITEpaTyphl TeperpeBa MepBUYHOTO Mapa. ABTOMaTUIECKUE
3aIUTHI TPSMOTOYHBIX MApOBBIX KOTJIOB. 3allldTa OT MPEKpAIleHUs MOAa4d BOJIBL.
3ammTa OT paspbiBa TpyO BOJSHOIO SKOHOMai3epa. 3aluTa OT TOBBIIMICHUS
(MOHW)KEHHWs) JaBJEHUS Tapa Tepell BCTPOCHHOW 3aJBIDKKOW. 3ammra OT
YBEJIMYEHUS 4YacTOThl BpAIllEHUS POTOpa. 3aldra OT YXYIIICHUS BaKyyma B
KOHJIEHcaTope. 3alliuTa OT NMOHMKEHUs JaBJICHHUS Maciia B CUCTEME CMa3KH U OX-
JIQXKICHUS TIO IITUTTHUKOB.

Tema 5. ABTOMaTH4YeCKas 3alIIUTA BCIOMOTaTeJIbHBIX YCTAHOBOK

3ammrtel pereHeparuBHbIX [IBJI. 3ammurer [IY. 3ammTel peayKImOHHO-
OXJIAIUTEIBHBIX YCTAHOBOK. 3allIUTHBIE YCTPOMCTBA MEIBHUYHBIX CUCTEM MAPOBBIX
KOTJIOB.



Tema 6. Opranmzaunusi AMATHOCTHMKH COCTOSIHUSI OOOpPYIOBAHHUS H
NMPOrHO3MPOBAHMS U3MEHEHHS] TEXHOJIOTHYECKUX NIapaMeTpPoOB

[IporHo3upoBaHre 4Ype3MEPHBIX OTKIOHEHWN BAXHEMIINX MApaMETpoOB U
NEPETPY3KM OTHEIBHBIX OJIEMEHTOB ABTOMATU3UPOBAHHOIO TEXHOJOTMYECKOTO
komIuiekca. CpeacTBa pyyHoro AuartHosa. [Iporao3npoBanre MHOXKECTBA IapaMeTPOB
C TMOMOIIBIO cHopaguieckoro KoHtposd. IlpenynpexiaeHue oTkazoB B padote
AIIEMEHTOB CUCTEMBI yIpaBieHHs. JlMarHo3 coctossHust o0opyaoBaHus. Jlornueckue
yCTpOMCTBAa  OWArHocTUKA. OpraHuzanuss  aBTOMAaTU3UPOBAHHOM  CHUCTEMBI
ynpasieHus: TexHojgornyeckum mnporeccom. JICY coBpemennsix ACY TII. 3amaun
TEXHUYECKON TEeHETHKU (BBISIBICHHE W aHaldu3 Hemosiaaok u aBapuii TOY B
OpOLJIOM) W MPOTHOCTUKU (MpeACKa3aHWe M3MEHEHUHW TEeXHOJOTHYECKHX
napamMeTpoB U COCTOSIHUSL 00OpYyJOBaHUSI depe3 3aJaHHbIA OTPE30K BPEMEHU B
OyayiieM), CBI3aHHbIE C KOMIUIEKCOM BBIYMCIUTENbHBIX U JIOTHUYECKUX OIepaIuu.

5. O0pa3oBaresibHbIE TEXHOJIOTUU

MeTtoauka npenoaaBaHus JUCHHUIUTUHBI «JIorMyeckoe ynpaBlieHUE W 3aluTa
HEProoOOPYIOBAHUS U PeaTu3allisi KOMIIETEHTHOCTHOTO MOAX0/1a B U3JI0KEHUN
M BOCOPUATAM MaTepuaiga MpeayCMAaTPUBACT WCIOJIb30BAaHUE CIETYIOIINX
AKTUBHBIX YW WHTEPAKTUBHBIX ()OPM MPOBEICHUS TPYIIIOBBIX, WHIWBHIYATbHBIX,
ayJIUTOPHBIX 3aHATHUH B COYETAHUM C BHEAYAUTOPHOM pabOTOM C IMEJbIO
dbopmupoBaHUs U Pa3BUTHS MPO(HECCUOHATBHBIX HABBIKOB 00YYaIOIUXCS:

— MOJrOTOBKA K BBIMIOJIHEHUIO MPAKTUYECKUX Pa0O0T B ay/IUTOPUSIX By3a U Ha
MOIIHOCTSX MPEANPUATUN-TTAPTHEPOB;

— MOJTOTOBKA, MIPE/ICTaBICHUE U 00CYXKIECHUE MPE3CHTAINN HA CEMUHAPCKUX
3aHIATHSIX;

— OpraHu3aIys 1 MPOBeIeHNE TEKYIIET0 KOHTPOJIS 3HAHUM CTYACHTOB B (hopme
0JIaHKOBOT'O TECTUPOBAHUS;

— TMPOBEJACHUE WHTECPAKTHBHBIX 3aHATHH IO TIPOIEAYype TOATOTOBKH K
WHTEPHET-TECTUPOBAHMIO HA CAlTax: i-exam.ru, fepo.ru,

— WCTOJB30BAaHNE WHTEPAKTUBHBIX (OpPM TEKyIIero KOHTpOJiE B (opme
ayJIMTOPHOTO U BHEAYUTOPHOTO MHTEPHET-TECTUPOBAHUS;

— TPOBEJCHHE MACTepP-KIACCOB ASKCIIEPTOB W CIICUAJMCTOB MO METOJaM
JIOTUYECKOTO YIPABIICHUS U 3alIUTHI DHEPTOOOOPYA0BaHMUS, a TAaKKe I (DEKTUBHBIX
METO/IOB KCILTyaTaIliu TEIUIOIHEPTETUYECKOTO 000Dy 10BaHUS.

VY nenbpHbINA BeC 3aHATHINA, TPOBOJMMBIX B HHTEPAKTUBHBIX (popMax, orpeiecH
TJIABHOW 1IEJIbI0  O0Opa30BaTEbHOW MPOrpPaMMbl, OCOOCHHOCTHIO KOHTHHIEHTA
oOydJaronmxcst ¥ CofiepKaHueM NUCIHUIUINHBI «JIorndeckoe ynpaBlieHHE U 3allnTa
HHEProoOOPYOBAHUS» U B 1IEJIOM MO JUCIUIIINHE cocTaBisieT 50% ayauTopHBIX
3aHATUN. 3aHATHS MPAKTUYECKOTO THIA COCTaBIIOT 50% OT 00bemMa ay IUTOPHBIX
3aHITHH.

6. OneHoYHbIE CPeACTBA AJIA TEKYLIero KOHTPOJIA yCIIeBAeMOCTH,
NMPOMeKYTOUYHOI aTTeCcTAlMU 110 UTOraM OCBOEHUSI TUCIUILJIMHBI U Y4eOHO-
MeTOAHYECKOe o0ecneyeHue CaMOCTOATEIbHOM padoThl CTYACHTOB



B mnpomecce o0y4deHHs HCHONB3YIOTCS CJEAYIOUIME OLIEHOYHbIE (OPMBI
CaMOCTOSITENIFHOM pabOThI CTYJEHTOB, OIIEHOYHBIE CPEACTBA TEKYIIErO KOHTPOJI
yCIEBAaEMOCTHU M MPOMEKYTOUHBIX aTTECTAIIHIA:

- TIOJITOTOBKA M BBICTYIUIEHWE HAa CEMHHAPCKOM 3aHITHH C MpPE3CHTAIMeH U
oOCyXJieHHeM Ha TeMy «TeXHHYeCKue CpeACTBa 3allUThl YHEProoOOPYIOBAHUS)
(MHAUMBUIYaTBLHO JJISI KAXKJI0TO 00YUYarOIIErocs).

OneHOYHbIE CpPEJCTBAa TEKYIIEro KOHTPOJS YCIEBAEMOCTH BKIIIOYAIOT
KOHTPOJIbHBIE BOMPOCHI U 3a7aHusl B popMe OJIaHKOBOTO U (WIJIM) KOMITBIOTEPHOTO
TECTUPOBAHUS, JUIsl KOHTPOJISI OCBOCHUSI 00YYaIOIIMMUCS PA3/CIOB JTUCIUILIMHEI,
3aIllMTa OTYETOB MO MPAKTUYECKUM 3aJIaHUSM.

OOpa3ipl TECTOBBIX 3aJaHMM, 3aJlaHUi pPAaCUETHBIX pabOT, KOHTPOJIBHBIX
BOIIPOCOB M 3aJlaHUW JJIsi TMPOBEJACHUS TEKYIIETr0 KOHTPOJsS, TMPUBEICHBI B
IIPUIIOKEHUH 2.

6.1. ®oH/1 OLIEHOYHBIX CPEICTB /1JIf POBeIeHHUs] MPOMEKYTOUHOM ATTEeCTAlNHU
00y4aIuxcs no JUCUHUIINHE (MOXYJIIO)

6.1.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHHEM 3TANOB UX ()OPMHUPOBAHMS B
npouecce 0CBOCHHUs 00pa3oBaTe/JLHOM NPOrPaMMBblI.
B pe3yabTarte ocBOeHHMS AUCHUILIHHBI (MOAYJIs1) GOPMUPYIOTCS CJIeyIOlIHe

KOMIIETCHIIM U
Kona B pe3yabTare ocBoeHus1 00pa30BaTEJIbHONH IPOrpaMMbl
KOMIIeTeHI[UH o0yuyaruumiics 10/1KeH 00/1a1aTh
OIIK-5 CIIOCOOEH MPOBOJUTH H3MEPEHUS 3JIEKTPUYECKUX MU HEIIEKTPUUYECKUX
BEJIMYMH Ha 00BEKTaX TEIMJIOOHEPTeTUKH U TeIUIOTEXHUKHU

B mporiecce ocBoeHmst 00pa3oBaTeIbHON MPOrpaMMBbl TaHHBIE KOMTICTCHITNH, B
TOM YHCJIE UX OTACJIbHbIE KOMITIOHEHTHI, (HOPMHUPYIOTCS MIOATAITHO B XOJI€ OCBOCHUS
OOyYarOIMMUCS JUCHUIUIMH (MOJyJIei), MPAKTUK B COOTBETCTBUMU C YUEOHBIM
IJTAHOM U KaJICHJapHBIM rpaduKkoM yueOHOTO Tpoliecca.

6.1.2. Onucanue noka3areJieid 1 KpUTEpHeB OLICHMBAHNSI KOMIIETEHIIHI,
(popMupyembIX 110 HTOraM OCBOEHHS JUCHHUILINHBI (MOAYJIs1), ONMCAHME HIKAJI
OLlEHUBAHUS

[Toxa3aTenem OIIGCHWBaHWS KOMIICTCHIIMA Ha pA3JMYHBIX JTamax HX
(bopMHUpPOBaHUS ABIACTCS JOCTHKCHHUE 00YYarOIIMMHUCS TUTAHUPYEMBIX PE3YJIbTaTOB
oOy4eHUs MO JUCHUIUIUHE (MOTYJIIO).



OIIK-5 - criocoOeH TMPOBOJIUTH M3MEPEHUS AICKTPUUECKUX U HEDJIEKTPUUYECKUX BEIMYHMH Ha
00BeKTax TCIIJIOOHCPICTUKH U TCIINIOTCXHUKU

Kpurepun onennBanus

Ouenka
Ouenka
«XOpOoII0» Ouenka
Ouenka «y10BJIETBOPH
(3auTeHo) «OTJAMIHO»
- «HEYIOBJICTBOPUTEJI TeJbHO» - (3auTeno) win
oKazaTejb
bHO» (He 32a4TeHO0) (3a4TeHo) uian .
N MOBbINICHHBI BBICOKHH
WJIM OTCYTCTBUE HU3KOU .
 YPOBEHb YPOBEHb
chopMHUpPOBAHHOCTH YPOBEHb
OCBOCHMS OCBOCHMS
KOMIIeTeHIUH O0CBOEHUS
KOMIIETEHIM | KOMIIETeHIMU
KOMIIETEHI[U U "
3HATh: Obyyaromuiics OO0yuarormmiics Obyyvaromuiic | O6yvaromuics
Mertoanl JIEMOHCTPUPYET JEMOHCTPUPYET b JEMOHCTPUPYET
POBEACHUSA IMOJIHOC OTCYTCTBHE HCIIOJIHOC ACMOHCTPpUDPY IIOJIHOC
THIIOBBIX WA HEJTOCTATOYHOE COOTBETCTBHE €T YaCTUYHOE | COOTBETCTBHE
b
IAHOBEIX COOTBETCTBHE } CIICYIOIINX COOTBETCTBHE | CIICIYFOIIUX
o UX 3HaHUU: H: ux M:
UCIBITAHUU U CJICA YOI 3Ha 3HAHUU:. METOAbI CHCILYI?HI 3HAHUMN: METOAbL
METObI TPOBEICHUS 3HAHUIA:
PEMOHTOB Il IIPOBEN MPOBEICHUS oot MPOBEJCHUS
THUIIOBBIX, MJIAHOBBIX
TEeXHOJOTHIECKO Y > vﬂa Y TUNOBBIX, TUNOBBIX,
ro HCIIBITAHUU U ILUIAHOBBIX HIIPOBCACHUA | maHOBBIX
€MOHTOB i TUIIOBBIX i
060pyIOBAHHS, p HCIIBITAHUN 1 HHaHOBH; HCIIBITAHUM U
TEXHOJIOTUYECKOTO
MOHTAXKHBIX, o PEMOHTOB o PEMOHTOB
000pyIOBaHUS
HANAJ0YHbIX 1 PyA > TCXHOJIOIHYECCK — TCXHOJIOTHYCCKO
MOHTaKHBIX
IyCKOBBIX paboT ’ oro P ro
HaJlaI0YHbIX U obopynoBanusi, | TEXHOJIOIMYC | 0GopynoBaHMs,
IIyCKOBBIX paboT MOHTaKHBIX, CKOro MOHTaKHBIX,
HaJIaJIOYHEIX U o0opyoBaH HaJIaIOYHEIX U
ITyCKOBBIX n, Iy CKOBBIX
pabor. MOHTAXHBIX, | paboT, cBOOOIHO
Homnyckatorcst HaIalO4YHBIX | omepupyer
3HAYUTENIbHEIE U IIYCKOBBIX | IpHOOpPETEeHHBIMH
OLINOKH, paboT, Ho 3HaHUSMU.
MMPOABIIAICTCA JOIMyCKarTCs
HEJOCTaTOYHOCTh | He3HAUUTENbH
3HAHUH, 110 pAAY | ble OIIMOKH,
HOKa3aTeJIeﬁ, HETOYHOCTH,
oOyuaromuiics 3aTpyJHEHHS
HCHBITHIBACT pu
3HAYUTCJIBHBIC AHAJIUTUYCCKHU
3aTPYAHCHUA TIPH | X onepanusix.
OIIEpUPOBAHUU
3HAaHUAMHU IIPU UX
nepeHoce Ha
HOBBIE CUTYaI[UH.
YMeTh: OOyyaromuiicst He OO0yyarorumiics OOyyaromuiic | OOy4aromuics
ObecneunBaTh yMEeT WJIH B JIEMOHCTPHUPYET ST JIEMOHCTPHUPYET
NpoBe/eHNE HEJI0CTaTOYHOM HETIOJIHOE JEMOHCTPHPY | TOJHOE
THIIOBBIX CTETICHU yMeeT COOTBETCTBHE €T YaCTUYHOE | COOTBETCTBUE
b
oOecrieuynBaTh CIIEIYIOMINX COOTBETCTBHE | CIICIYIOIIUX

IIJTAaHOBBIX




WCIIBITAHUN U
PEMOHTOB
TEXHOJIOTUYECKO
ro
o0opyI0BaHUA,
MOHTa)KHBIX,
HaJIaJI0YHbIX U
IIyCKOBBIX paboT

MIPOBEACHUE
THUIIOBBIX, INTAHOBBIX
HUCITBITAHUN U
PEMOHTOB
TEXHOJIOTMYECKOI0
obopyToBaHus,
MOHTA)KHBIX,
HaJIaJJOYHBIX U
ITyCKOBBIX paboT

YMEHHUI:
obecreunBaTh
MIPOBEJICHUE
TUITOBBIX,
TJIAHOBBIX
WCTIBITAHUHN U
PEMOHTOB
TEXHOJIOTHYECK
oro
00opy1oBaHus,
MOHTAXHBIX,
HaJIaJ0YHBIX U
MY CKOBBIX
pabor.
Homnyckatrorcst
3HAYUTEIBHBIC
OIIHMOKH,
IMPOABIIACTCA
HEJI0CTATOYHOCTh
YMEHHUH, 110 Py
MoKazaTesiew,
oOyJaroruiics
UCTIBITHIBACT
3HAYUTCIIbHbIC
3aTPyIHEHUS IIPU
OMepUPOBAHUH
YMEHUSAMH IIPH
UX MEepeHoce Ha
HOBBIC CUTYAIIHH.

CITEAYIOIINX
YMEHUI:
oOecrieunBar
b
MPOBEACHUE
THIIOBBIX,
TJIAHOBBIX
HCTIBITAaHUIN
Y PEMOHTOB
TEXHOJIOTUYE
CKOT'O
obopyioBaH
Hsl,
MOHTaXHBIX,
HaJIaJIOYHBIX
U ITyCKOBBIX
pabor.
YMmenus
OCBOEHBI, HO
JIOITYCKatOTCSI
HE3HAYUTEbH
bI€ OIIHOKH,
HETOYHOCTH,
3aTpyIHEHHS
pu
AHAJIUTUYCCKU
X Oleparusx,
nepeHoce
YMEHUH Ha
HOBBIE,
HEeCTaHIapTH
bI€ CUTYAIIHH.

YMEHUH:
o0OecneunBaTh
MIPOBEJICHUE
TUTOBBIX,
MJIaHOBBIX
WCIIBITAHUI 1
PEMOHTOB
TEXHOJIOTHYECKO
ro
o0opyoBaHus,
MOHTaKHBIX,
HaJIaJ0YHBIX U
MyCKOBBIX
pabot. CBoGoaHO
OIepUpyeT
MIPUOOPETEHHBIMU
YMCHUAMU,
IMPUMCHSICT UX B
CHUTYAIHSX
IIOBBIIIICHHON
CIIOYKHOCTH.

BJIAJETh:
Metogamu
MIPOBEACHUS
TUIIOBBIX,
TUIAHOBBIX
HUCTBITAaHUN U
PEMOHTOB
TEXHOJIOTHYECKO
ro
o0opyI0BaHUA,
MOHTAQKHBIX,
HanaJ0YHbIX U
MTyCKOBBIX paboT

OOyyaromuiicst He
BIIAJIEET WIH B
HEIOCTAaTOYHOU
CTENEHH BIAIEET
METOIaMU
MPOBEJICHUS
THIIOBBIX, IIJIAHOBBIX
HUCIBITAaHUN U
PEMOHTOB
TEXHOJIOTHISCKOT O
o0opymoBaHus,
MOHTAKHBIX,
HanaJo4YHBIX U
ITyCKOBBIX paboT

OO0yuarorumiics
BIIaJieET
METOJaMH
MIPOBEICHUS
THUTIOBBIX,
MJIaHOBBIX
HUCIBITAaHUN U
PEMOHTOB
TEXHOJIOTHYECK
oro
00opynoBaHus,
MOHTa)XHBIX,
HaJIaJOYHBIX U
ITyCKOBBIX
pabort B
HEIIOJHOM
00beME,
JIOTTyCKArOTCS
3HAYMTELHEIE
OIIHOKH,
HpOfIBHHeTCH

OO0yuaromuiic
s YaCTHYHO
BJIAJIEET
METOIaMU
IIPOBEICHHUS
THIIOBBIX,
TUIAHOBBIX
HCIBITAaHUH
Y PEMOHTOB
TEXHOJIOTHYEC
CKOI'0
obopyioBaH
Hsl,
MOHTa)KHBIX,
HaJIaJIOYHBIX
U ITyCKOBBIX
pabor,
HAaBBIKHN
OCBOEHBI, HO
JIOITy CKatOTCSI
HC3HAYUTCIIbH

OO0yuarommuiicst B
ITOJIHOM 00BeMe
BIIAZICET
METOIaMM
IIPOBEICHHUS
THIIOBBIX,
MJIaHOBBIX
HUCITBITAaHUI U
PEMOHTOB
TEXHOJOTHYECKO
ro
obopyoBaHus,
MOHTa)XXHBIX,
HaJaJOYHBIX U
ITyCKOBBIX
pabort, cBoGoaHO
NPUMEHSIET

MOy YeHHBIE
HAaBBIKHU B
CUTYyaIIUAX




HEJIOCTATOYHOCTh | bI€ OIINOKH, MTOBBIIIIEHHOU
BITaJICHUS HETOYHOCTH, CIIO’KHOCTH.
HaBBIKAMH T10 3aTpyTHCHHUS

psany pu

ToKa3aTeliei, aHAJINTUICCKH
OO0yuatommiics X OTepanusx,

HCIIBITHIBACT mepeHoce

3HAYUTCIIHHBIC YMEHHH Ha

3aTPyHCHHS ITPU | HOBEIE,

MPUMEHECHUU HECTaHIapPTH

HABBIKOB B HOBBIX | bI€ CUTYaIlHH.

CUTyaITHsX.

[[Ixanpl OLEHWBAaHMS pPE3YJNbTATOB IIPOMEXKYTOYHOM AaTTECTAllMM M HX
OIMCAHUE:

dopMa IPOMEKYTOYHOH aTTECTALUM: 3a4eT.

[IpomexxyTouHas aTTecTanusi oOydaromuxcsa B Gopme 3a4€Ta IPOBOJUTCS 1O
pe3ysbTataM BBINOJHEHHS BCEX BHJIOB Y4YeOHOH paboOThl, IpPEeTyCMOTPEHHBIX
y4€OHBIM IJIAHOM MO JAHHOW NUCHUIUIMHE (MOJYJIO), MPU TOM YUYHUTHIBAIOTCSA
pe3yabpTaThl TEKYIIEr0 KOHTPOJS YCIEBAaEMOCTHM B TedueHHe cemecTpa. OreHka
CTENEHU JOCTIXKEHUSI O0yUYaroIMMUCS IUIAHUPYEMBIX pe3yJbTaTOB OOyUYEHHS 10
JUCHMIUIMHE (MOJAYJI0) MPOBOAMUTCS IpernojaBaTesieM, BEAYIIMM 3aHATUSA IO
JUCHUILIMHE (MOJYJII0) METOAOM 3KCIEPTHOU OLleHKU. [1o nToram npomexyTouyHOM
aTTeCTaluy M0 JUCUUIUIMHE (MOIYJII0) BBICTABISIETCS OLICHKA «3aYTEHO» WJIM «HE
3a4TEHOM.

Hlxkana
OLleHMBaHUA

Onucanue

Beinonuens! Bee BUibl yueOHOM paboThl, MpeayCMOTPEHHbIE yUEOHBIM ITJIAHOM.
CTyfeHT JEeMOHCTPUpPYET COOTBETCTBUE 3HAHWUW, YMEHUH, HaBBIKOB
IOPUBEJCHHBIM B TaOiHMIax IoKa3aTelei, omnepupyer NpUOOPETCHHBIMU
3auTeHo 3HAHUSIMH, YMEHUSIMH, HaBBIKAMHM, IIPUMEHSIET UX B CUTyalUsAX MOBBIIIEHHON
cioxkHocTu. [Ipu 3TOM MoOryT OBITH JOMYyIIEHBl HE3HAYUTEIbHBIE OIIMOKH,
HETOYHOCTH, 3aTPYyAHEHUS NIPU AHATUTUYECKHUX OIEepalusix, NEpeHOCe 3HaHUN
Y YMEHUH Ha HOBBIE, HECTAHAPTHBIEC CUTYALUH.

He BbimosiHeH onuH mnu Oojiee BUAOB y4eOHOH pabOThI, MPeryCMOTPEHHBIX
y4eOHBIM M1aHOM. CTYJIEHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB IPHUBEJCHHBIM B TaONMHUIaX MoKa3aTelel, JOMmyCcKaroTcs
3HAUUTENbHbBIE OMIMOKH, IPOSBISETCS OTCYTCTBUE 3HAHUM, YMEHUI, HABBIKOB
0 psAly TIOKa3aTesel, CTYIEHT UCIBITHIBAET 3HAUUTEIbHBIE 3aTPyAHEHUS IIPU
OTEpUPOBAHNH 3HAHUSMHU U YMEHUSIMU MPU UX MIEPEHOCE HA HOBBIE CUTYALIUU.

He 3aureno

@OH/IbI OLIEHOYHBIX CPEJACTB TMPENCTABICHBI B MPWIOKEHUSX K paboueit
IporpamMMe.



7. YueOHO-MeTOANYeCKOe U HHPOpMAIIMOHHOE oOecreuyeHre JUCHUIINHbI

a) OCHOBHAS JIMTEpaTypa:

1. ITe3uep JI.JI. Teopusi cuctem yrpaBiieHUs [ DNEKTPOHHBIN pecypc]: yueo.
nocobue — DneKTpoH. 1aH. — Mocksa: ['opHas kuura, 2002. — 472 c. — Pexxum
nocryma: https://e.lanbook.com/book/3476.

2. llepBo3Banckuii A.A. Kypc Teopun aBTOMaTW4YECKOIrO YNpPaBIICHUS
[DneKTpoHHBIN pecypc]: yueb. mocodue — DnekTpoH. naH. — Cankr-IlerepOypr:
Jlanb, 2015. — 624 ¢. — Pexum noctymna: https://e.lanbook.com/book/68460.

3. Jlebenes KO.M. Teopusi aBTOMaTHYECKOTO YMIpPABICHUS [DIEKTPOHHBIN
pecypc]: yue6. mocodue / FO.M. Jle6enen, b.1. KonoBasioB. — DieKTpoH. JaH. —
Mockaa: TYCVYP, 2010. — 162 C. — Pexum JOCTyIIA:
https://e.lanbook.com/book/4947.

4. KonosanmoB b.M. Teopuss aBTOMaTnyecKOro yIpaBJICHHUS [DIEKTPOHHBIN
pecypc]: yueb. nocodue / b.1. Konosanos, KO.M. JlebenaeB. — DNeKTpoH. JaH. —
Cankr-IlerepOypr:  Jlamb, 2016. — 224 c¢. — Pexum jgocryna:
https://e.lanbook.com/book/71753.

5. Taninyk A.P. Teopust aBTOMaTH4eCKOr0O yIpaBieHUs B IpUMEPax U 3a1adax
c pemienusimu B MATLAB [OnektpoHHslii pecypc]: yueb. nocodue / A.P. Iaiiayxk,
B.E. bensieB, T.A. IlbsiBuenko. — OnektpoH. naH. — Caunkr-IlerepOypr: Jlausb,
2016. — 464 c¢. — Pexxum goctyma: https://e.lanbook.com/book/71744.

0) JOMOJIHMTEJIbHAS JIUTEepaTypa:

1. [Tamenko @.®. OCHOBBI MOJECIMPOBAHUSA DHEPIETHUECKUX OOBEKTOB
[OnexTponHbIil pecypc] / @.@D. Ilamenko, I'.A. Ilukuna. — DIEKTpOH. JTaH. —
MockBa:  ®usmariaur, 2011. — 464 c¢. — Pexum  jocrymna:
https://e.lanbook.com/book/5284.

2. IlnetumeB I'.Il. ABTOMaTH3anMsi TEXHOJIOTMYECKHX IMPOLECCOB U
MIPOU3BO/JICTB B TEIUIODHEPTETUKE [ DJIEKTPOHHBIN pecypc]: yued. — DIEKTpOH. 1aH.
— Mocksa: Hzparensckuii jom MOU, 2016. — 352 c¢. — Pexum pocryna:
https://e.lanbook.com/book/72191.

3. Iupmosckuit C.B. ABToMaru3zanusi TEXHOJOTMYECKHUX IPOLECCOB U
MPOU3BOJICTB [DJEKTPOHHBIN pecypc]: yuebd. mocoOue — ODJIEKTpPOH. JaH. —
Mocksa: TYCVYP, 2005. — 100 C. — Pexxum JOCTyTIA:
https://e.lanbook.com/book/5442.

4. TpycoB A.H. ABromatu3anus TeXHOJIOITMYECKHUX MPOLIECCOB U TPOU3BOJICTB:
y4eb. mocobue [DneKkTpoHHBINH pecypc]: yuebd. mocobue — IIEKTpOH. JdaH. —
Kemeporo: Ky3I'TY umenu T.®. I'opbauesa, 2010. — 200 c. — Pexxum nmocrymna:
https://e.lanbook.com/book/6609.

5. JlaBpuiieB U.b. IIpumenenue CAIIP B aBTOMaTU3alMU TEXHOJOTHYECKUX
MpoIIECCOB [ DIEKTPOHHBIN pecypc]: yueb.-meto. mocobue / M.b. Jlagpuiies, A.1O.
KupukoB. — Dnektpon. gaH. — Cankrt-IlerepOypr: HUY UTMO, 2009. — 8 ¢. —
Pexxum nocrtyma: https://e.lanbook.com/book/40878.

6. AnteiHOaeB P.b. Teopust TEXHUYECKHX CHUCTEM U METOJbl MHKEHEPHOTO
TBOpPYECTBA B pEIICHWU 3aJlad aBTOMATHU3allUM TEXHOJOTHYECKHX IPOIIECCOB:
ydebHoe mocobue [IneKkTpoHHbIN pecypc]: yuebd. mocodue / P.b. Anteinbaes, JI.B.
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[Nanuna, JI.A. Tlpockypun. — DnekTpoH. nan. — OpenOypr: OI'Y, 2016. — 189 c.
— Pexxum noctyma: https://e.lanbook.com/book/98008.

B) MporpaMMHoe o0ecrieueHue U HHTePHeT-pecypcehl:

[TporpamMmmMHoOe obecrieueHre He PEyCMOTPEHO.

HuTepHeT-pecypchl  BKIIIOYAIOT — Y4EOHO-METOJMYECKHE MaTepuaibl B
AJIEKTPOHHOM BHJe, TpeactaBieHHble Ha caite (http://lib.mami.ru/ebooks/ B
paznene «bubmuorekay.

BapuaHTbl KOHTPOJIBHBIX 33aJJaHUH 110 TUCITUTUTHHE TIPEICTABICHBI Ha CaliTaX:

http://i-exam.ru, http:// fepo.ru.

[Tomesnple  y4eOHO-MeTOAMYECKHE ©  WHGOPMAIMOHHBIE  MaTepHAIIbI
NIPEJICTAaBJICHBI Ha caiiTax:

http://www.energosovet.ru;

http://www.RosTeplo.ru;

http://window.edu.ru/catalog/resources?p nr=50&p rubr=2.2.75.27.7&p pag
e=3

http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-
spetsialnosti-promyshlennaya-teploenergetika

8. MaTepuajibHO-TeXHHMYECKOE o0ecredeHue TUCIMIIIMHBI

Cneunanu3upoBaHHas ydeOHas mnabopatopus kadeapsl «IIpombliieHHas
teriosHepretrka» Ayn. AB2406, ocHaiieHHas 1a00paTOPHBIMU YCTaHOBKAMU:

- «Omnpenenenne Ko3PPUIUEHTa TEMIEPATYPOIPOBOIHOCTA CTAIH METOJOM
PETYJISIPHOTO PEKUMaY;

- «Onpenenenue korpHULMEHTa TEIJIONEePEaaUH IPU BRIHYKICHHOM T€YEHUU
KUJKOCTH B TpyOe (TpyOa B TpyOEe)»;

- «Omnpegenenne ko3puuueHTa TemIonepeaayl METOAOM PEryJIpHOro
pexuMay;

- «Onpegenenne Ko3(ppuuueHTa TEMIOOTAAUM MPHU MY3bIPHKOBOM KUIIEHUU
XKUIKOCTHU Ha IIIIHH]IPEY;

- «Omnpenenenne KodpPuIUEHTa TEMIONPOBOJHOCTA TBEPIBIX TEJI METOAOM
UUJIMHIPUYECKOTO CIIOSD.

MynbTumenuiinas ayautopus kadenpsl «[IpoMbliuieHHAs! TETIOIHEPTETUK A
Ayn. AB2415, ocHallieHHasi OPrTEXHUKON U MyJIbTUMEINA CPEICTBAaMU (ITPOEKTOP,
[IK u np.), skcnepumeHTaibHast koTenbHass Ha 6aze OAO BTU (na ocHoBanuu
JloroBopa o corpyaaudectse) ¢ cuctemoit KMIT u aBTomMatuku.

9. MeToauvecKkue peKOMEHIALUMH VISl CAMOCTOSITEIbHOM PadoThI
CTY/IEHTOB

Maprommia  JILA., CennuxkoBa O.b., CapenseB W.JI. Mertoanueckue
PEKOMEHJIallMi 110  OpraHu3alli  CaMOCTOSITENIbHOW  pabOThl  CTY/JEHTOB.
Hanpasnenne mnoaroroBku: 13.03.01 «TemnmosHepretnka W TEIUIOTEXHUKAY,
npodmiib «TermnosHepreTnyeckKne yCTaHOBKH, CUCTEMBI M KOMIUTIEKChI». — M.: U31-
BO MOCKOBCKOro nojmrexa, - 46 c.
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http://lib.mami.ru/ebooks/
http://i-exam.ru/
http://window.edu.ru/catalog/resources?p_nr=50&p_rubr=2.2.75.27.7&p_page=3
http://window.edu.ru/catalog/resources?p_nr=50&p_rubr=2.2.75.27.7&p_page=3
http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-spetsialnosti-promyshlennaya-teploenergetika
http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-spetsialnosti-promyshlennaya-teploenergetika

10. MeToauveckue peKOMeHIAIMHU JIsl PenoaaBaTe/ s

[IpenogaBanne aAucHUIIMHBL  «Jlormyeckoe ympaBlieHHME W 3al[UTa
HSHEProo0OpYyOBaHUS» UMEET CBOEH 1EJIbI0 O03HAKOMUTh CTYACHTOB C
JOCTUKEHUSIMU B OOJIACTU METOJOB JIOTUYECKOTO YIPABICHHUS U 3alUTHI
HEProoOOPyIOBaHUS, TOOUTHCS YSICHEHUS MU OCHOBHBIX 3aKOHOMEPHOCTEH ITHX
METOJIOB, NMPUBUTH UM MPAKTUYECKUE HABBIKM HCIOJb30BAHUS ATUX 3HAHUU K
KOHKPETHBIM ITPOU3BOJCTBEHHBIM CUTYAIIHSIM.

[IpenogaBanue qUCHMIUIMHBI ocyliecTBisieTcs B coorBeTcTBuu ¢ ®I'OC BO.

L]envro METOTUYECKUX PEKOMEH 1AM SBIISICTCS MOBBIMICHUE d()DPEKTUBHOCTH
TEOPETUUYECKUX U TNPAKTHUUYECKUX 3aHATHM BCJIEACTBHE OoJjiee YETKOH UX
OpraHu3allMy MPEenoaaBaTeyieM, CO3/IaHUs 1EJIEBbIX YCTAHOBOK IO KaXJ0H TeMe,
CHCTEMATH3allMM MaTepualia IO KypCy, B3aWMOCBSI3U TEM Kypca, ITOJIHOTO
MaTepUaIbHOTO U METOJAMYECKOT0 0OecreueHrst 00pa3oBaTeIbHOTO Mpoliecca.

Cpedcmea obecneueHust 0C80eHUsL OUCYUNTIUHDBL

[Ipy w3ydyeHMH JUCHMUIUIMHBI PEKOMEHIYETCS HCIOIb30BaTh CIIECAYIOIINE
Cpe/CTBa:

— PEKOMEHIyEMYI0 OCHOBHYIO U JIOTIOJHUTEILHYIO JIUTEPATYPY;

— METOJIMYECKHE YKa3aHUs U TOCOOuS;

— KOHTPOJIbHBIC 3aJaHus JUIsl 3aKPEIICHUSI TEOPETUUECKOT0 MaTepuaa;

— DJICKTPOHHBIE BepcUU (e/iepaabHbIX 3aKOHOB, YUCOHUKOB M METOJIMUECKUX
yKa3aHUM JJISI BBITIOJIHEHUS MPAKTUYECKUX PabOT M CaMOCTOSATEIbHOW pPabOThI
OakaaaBpoOB.

Memoouueckue pexomeHoayuu no Opeanu3ayUY U3y4eHuss OUCYUNIUHBL

Jsi MakCUMaJIBHOTO YCBOEHHS JUCHMIUIMHBI PEKOMEHAYETCA H3JI0KCHHUE
JICKITMOHHOTO MaTepualia ¢ dJeMEHTaMHU 00CYKISHHUS.

B kadecTBe METOAMKM TPOBEACHUS NPAKTHUUECKUX 3aHATHH MOMXKHO
MPEIOKUTD

1. Cemunap — 0OCYXKJ€HHE CYILIESCTBYIOIIUX TOYEK 3pPEHUS HA MPOOJieMy U
MyTH €€ PEIICHUS.

2. Temaruueckue AOKIaAbl, TO3BOJSIONIME BBIpA0ATHIBATH HABBIKU
MyOJIMYHBIX BBICTYIUJICHUH.

JIns MakCUMaJIbHOTO YCBOCHHMS JUCHUIUIMHBI PEKOMEHAYETCS MPOBEICHUE
MHCHbMEHHOT'O Ompoca (TECTUPOBAHHWE) MArucTPOB IO MaTepuajaM JCKIHH |
npakTuaeckux padot. [logbopka BOMpoCcoB Ik TECTUPOBAHUS OCYIIICCTBIIICTCS Ha
OCHOBE M3YYEHHOTO TEOpPETUYECKOro marepuana. Takol MOAXOJ IO3BOJISET
MOBBICUTh MOTHBAIIMIO OaKaJlaBpOB TIPU  KOHCIIEKTUPOBAHUM  JICKIIMOHHOTO
MaTepuana.

JI71s1 OCBOEGHHMSI HABBIKOB IOHMCKOBOM M HCCIIEAOBATEILCKOM AEATEIbHOCTH
OakanaBp MUIIET KOHTPOJIbHYIO pabOTy WM pedepar no BeIOpaHHON (CBOOOIHOMN)
TEME.

Jlexyuu TpOBOJATCS B OCHOBHOM ITOCPEACTBOM METOJIa YCTHOT'O U3JIOKEHUS C
AJIeMEHTaMH MPOOJIEMHOI0 MOX0/1a U OeceIbl.

CemuHnapckue  3aHAmMuUs MOTYT UMETh pasHble  QopMmbl  (pabotra ¢
HCCJIEN0BATEIILCKON JTUTEPATYPOM, aHAJIN3 JTAHHBIX HOPMATUBHOM M CIIPABOYHOM
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JUTEpaTyphl, CIylIaHUE JOKIAJA0B U [p.), BblOMpaeMble IIpernojaBaTelieM B
3aBHCHUMOCTH OT HHTE€PECOB 0aKajJaBpOB U KOHKPETHOM TEMBI.

Camocmosmenvuas paboma OakanaBpa BKIIOYaeT B Ce0S DIIEMEHTHI
pedepupoBaHusl U KOHCIEKTUPOBAHUS HAYyYHO-HCCIEAOBATEIbCKON JINTEPATYPHI,
MOJTOTOBKM M HAMUCaHUS HAyYHBIX TEKCTOB, OTPaOOTKY HAaBBIKOB YCTHBIX
yOJIMYHBIX BBICTYIUICHUM.

IIpoBepka kauecTBa yCBOCHUS 3HAHUM B TEUYEHNE CEMECTPA OCYLIECTBIIIETCS B
yCTHOM ¢opMe, myTeM oOCyXJIeHUs NpoOJieM, BBIBOJUMBIX Ha CEMHMHApax Hu
NUCHbMEHHOM, ITyTEM BBINIOJHEHUS OaKaiaBpaMy pa3HbIX MO0 GOpME U COJIEPIKAHUIO
paboT W 3aJaHUll, CBSI3aHHBIX C MPAKTUYECKUM OCBOEHUEM COJEp KAHUSA
JUCLUUIUIMHBL.  bakalaBpbl JEMOHCTPUPYIOT B  XOJ€ IPOBEPKU YMEHHE
aHaAJIN3UPOBATh 3HAUUMOCTh U BBISBIIATH CIIEUU(PUKY pa3IMUHbIX IPOOJIEM U TEM B
paMKax M3y4yaeMoW TUCUUIUIMHBI U €€ KOMIIOHEHTOB, 3HAaHUE HAYYHOU U y4yeOHO-
METOJAMYECKON JIuTepaTyphl. Tekyiias nmpoBepka 3HAHUM W yMEHUM OaKalaBpOB
TaKXXe OCYILECTBIIETCS YEPE3 MPOBEICHHUE PAZla MPOMEKYTOUHBIX TECTUPOBAHUM.
Hrorosas arrecranys 1o AUCUUILIMHE IPEATIONAracT YCTHBIM 3a4€T WIM JK3aMEH,
Ha KOTOpBIX MPOBEPSIETCS YCBOCHHWE Marepuana, YCBOEHUE Oa30BbIX MOHATUN
JVICIUTUIAHBI.

[Iporpamma coctaBieHa B cOOTBETCTBUM ¢ DeliepanabHbIM TOCYJapCTBEHHBIM
oOpa3oBaTeNbHBIM  CTaHAAPTOM BBICHIETO 00pa3oBaHMs IO  HAMPABICHUIO
noarotoBku  13.03.01 «TemnosHepretnka W TEIUIOTEXHUKA» ©  OPODUITIO
«TennosHepreTnyecke yCTaHOBKH, CUCTEMbI U KOMILIEKCHD.
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noaroroBku 13.03.01 «Tenmno3HepreTuka M TeNJI0TEXHUKA»

[Ipunoxenue 1
CTpykTypa u conep:kaHue TMCHHMILIMHBI «Jloruyeckoe ynpapJjieHue U 3a1UTA JHEProodOPyA0BAHNS» 110 HANIPABJIECHHUIO

E
Buns! yaeOHOIT paboThI, BKIOUast .
o | 3 M p ’ Bunsl camocTosTensHOM paboThI Dopmbl
5 = CaMOCTOSITENFHYIO pabOTy CTYACHTOB, U
3| o CTYZCHTOB aTTecTalyun
Pasnen S S TPYZLOEMKOCTb B Hacax
Q
Ol s
=
e J /c J1ab CPC KCP KP. | KII. | PTP | Ped. | K/p 2 3
IIecroii cemecTp
Tema | Jlexkuus. HasHaueHne aBTOMaTUYECKUX 3aLIUT 6 . 2 6
1 CeMHHapCKOE 3aHITHE 2
Tema | Jleknus. Jlornueckue 3JeMEHTHI 3aIUT 6 ) 3 6
2 CemMuHapCKOE 3aHITHE 3
Jlexnus. O0ecrieueHne HaneXHOCTH IENCTBUS 3
TZMa TEIUIOBbIX 3aIUT 6 | 3 6
CeMHHapCKOe 3aHITHE 3 +
Jlexuus. TennoBbie 3aUTHl OCHOBHOTO 4
9HEProoOOPYIOBAHMSI
Tema
4 CeMuHApCKOE 3aHITHE 6 4 3 6
Bb100poyHBIi TPHEMOYHBIN M TEKYIITHi 3 +
KOHTPOJIb.
Jlekumsi. ABTOMaTHYECKasl 3allUTa 3
TeSMa BCIIOMOTATENBHBIX YCTAHOBOK 6 | 5 6
CeMHHapCKOe 3aHsITHE 2 +
Jlexkuus. Opranusanys JUarHOCTUKY COCTOSHUS
Tema | 000pYIOBaHMS M IPOTHO3UPOBAHHS N3MEHEHHUS 3
6 TEXHOJIOTHUECKUX NTapaMeTPOB 6 6 6
CeMHHapCKOe 3aHITHE 2
®dopma arrecTauu 6 18 3
Bcero 4acoB 110 TUCIUIUIMHE B CEIBMOM 18 13 36
ceMecTpe
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[Tpunoxenue 2
MUHUCTEPCTBO HAYKH U BBICIIETO OBPA30BAHHS POCCUICKOII GE/IEPALIMK

®EJIEPAJIBHOE IOCY/IAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIHOE YUPEXK/IEHHE BBICIIETO OBPA3OBAHHSI
«MOCKOBCKHMM MOJIUTEXHUYECKHUA YHUBEPCHUTET»
(MOCKOBCKHWMU ITOJIMTEX)

Hamnpasnenune noarorosku: 13.03.01 Temno3nepreruka u TEMIOTEXHUKA
OII (mpodmib): «TemnosHepreTnyeckue yCTaHOBKH, CUCTEMBI M KOMIUIEKCHI»
®opma o0yuyeHus: ouHass

Kadenpa: «I[IpomblnieHHas TEMI0IHEPreTHKA

®OH/I OLIEHOYHBIX CPEJICTB
MO IV CHUTIJINHE

«Jloruyeckoe ynpapjieHue U 3a1IUTA IHEProoOOPyA0BAHUS

Mocksa
2020



IHacnopt ¢oHIa O1LIEHOYHBIX CPEICTB

Tadmuma 1
K IPWIOKEHHUIO 2

Jloruueckoe YHpaBJICHUC U 32U TA 3Hepr0060pyHOBaHHH

®I'OC BO 13.03.01 Ten10TeXHUKA M TeNJIOOHEPreTHKA

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHosorust dopma Crenenn ypoBHei
HNHIEKC | @OPMYJIUPOBKA ¢dopmupoBanus OLICHOYHOI'0 0CBOCHMS
CpeaCcTBa KOMIIeTeHIN I
OIIK-5 | cnocoOen npoBOAUTE 3HATh: METO/bI IOMCKA, XPAHEHHUS, Jlexius, 3ader, BbINIOJIHEHHE | ba30oBbIN ypPOBEHD:
U3MEPCHUS 00paboTKu 1 aHanu3a uHbopMaIuu CEMHHapCKHe pacueTHoi paboThl | CIOCOOEH y4acTBOBATh B
JNCKTPHICCKHUX U 13 pa3HbIX UICTOYHUKOB M 0a3 3aHATHUS, 1o THIIOBBIX, INTAHOBBIX
HeaHeKTqungﬂx JaHHBIX; HH(POPMALMOHHEIE, 71a0opaTopHbIE VHIUBUIYaIbHOMY | UCIBITAHMAX M PEMOHTAX
BCJIMYUH H 'bEKTax
ol a ObBCKTA KOMITBIOTEPHBIC U CETEBBIE 3aHSTHSI, PCIICHUE | 3a/IaHUIO TEXHOJIOTHIECKOTO
TCIJIOOHEPI€TUKHU U
TEXHOJIOTHUH CUTYallMOHHBIX o0opyaoBaHus,
TCIUIOTCXHUKU
yYMeTh: OCYIICCTBIISATH MOWCK, 3amad, MOHTa)KHBIX, HAJIATOIHBIX
XpaHeHue, 00paboTKy U aHATU3 CPC U MYCKOBBIX paboTax B

UH(POPMALIUU U3 Pa3HBIX
UCTOYHUKOB U 0a3 1aHHbIX;
IPEJICTaBIATh UHPOPMAIIHIO B
TpedyemoM ¢opmare ¢
HCIIOJIb30BaHUEM
UH(POPMALIMOHHBIX, KOMIIBIOTEPHBIX
Y CETEBBIX TEXHOJIOTHI
BJIaJIeTh: METOJJaMU TIOUCKA,
XpaHeHus, 00pabOTKH U aHAIH3a
UH(POPMALIUU U3 Pa3HBIX
HCTOYHUKOB U 0a3 TaHHBIX;
UH(POPMALIMOHHBIMH,
KOMITBIOTEPHBIMU U CETEBBIMU
TEXHOJIOTHUSIMU

CTaHIapTHBIX
IIPOU3BOJCTBEHHBIX
CUTYaLUsAX

IToBBIIEHHBIN YPOBEHB:
CrocoOeH y4acTBOBaTh B
TUIOBBIX, IIJIJAHOBBIX
WCIBITAHUAX U PEMOHTAX
TEXHOJIOTMYECKOI0
obopyioBaHus,
MOHTaKHBIX, HAJIAAOYHBIX
Y IIyCKOBBIX paboTax B
HECTaHIapTHBIX
MIPOU3BOJICTBEHHBIX
CUTyalLUsIX C UX
MOCIIEAYIOIUM aHAJIU30M




[Tpunoxenue 3

TunoBble KOHTPOJILHBIE 3aJaHUS WM HHbIE MATEPUAJIbI, HEO0X0AUMbIE [IJIS
OlleHKHU 3HAHMA, yMEeHUIl, HABBIKOB ¥ (WJIN) ONbITA 1eAITeJILHOCTH,
XapaKkTepu3yKIuX 3Tanbl (JOPMUPOBAHNS KOMIIETEHIUI B IIpoLecce
O0CBOEHHsI 00pPa30BaTe/ILHOI NPOrpaMMbl B paMKaxX Y4eOHOMH THCHHUIJIMHBI

[lepeueHb nMpakTUYECKUX PA0OT MO TUCIUILINHE

1. Pacyer nepeMeHHBIX PEKUMOB IKCIUTyaTallMM KOTEIbHbBIX, APOTYPOUHHBIX
YCTaHOBOK ¥ 000pY1I0BaHUS TEXHOJOTUYECKUX IHEPTOCUCTEM;

2. OmnpeneneHve BIMSAHMUS HW3MEHEHUS MapaMeTpoB OOOpYyIOBaHUS Ha
HKOHOMUYHOCTb U HAJIEXKHOCTh YHEPrOCUCTEM;

3. CriocoOpl ONTUMM3AIUH PEXKXUMOB PabOThl SHEPrOOOOPYIOBaHMS;

4. KoHTpOJIb U3MEHEHUS PEKUMOB pabOThl SHEProOOOPYJOBaHMUS;

5. OmpeneneHue OTKIOHEHHS MapaMeTpoB pabOThl OT ONTUMAaJbHbIX
3HAYEHUM, TPOBEICHHUE PETYJIUPOBKY;

6. OnpenenuThs pacxoj] TOILUIMBHO-HEPTETUUYECKUX PECYPCOB U 0OOCHOBATH
MEPOIPUATHSA 110 IKOHOMHH 3HEPTOPECYPCOB.



[Tpunoxenue 4
Bomnpocs! k 3auery

1. HazHaueHne aBTOMaTU4ECKUX 3AIUT.

2. ABTOMaTHYECKUE CHUCTEMbI 3alllMThl TEIJIOBOIO OOOPYIOBaHUSI OT TMOBPEK-
JICHUH.

3. I'maBHbI€ U NOKanbHbIE T3.

4. CoBpeMeHHbI€E 3alUTHBIE ycTporicTBa Ha TOC.

5. Jlornueckue JIeMEHTHI 3aIlHUT.

5. CocTaBHbIE YIIPABISAIOIINE U UCTIOJHUTEIBHBIE 3JIEMEHTBI TETUIOBBIX 3AILUT.

6. TumoBble omnepaiyy, JOrudeckue (PyHKIMM M JIOTUYECKHUE DJIEMEHTHI B
aBTOMATHYECKUX CUCTEMAX TEIUIOBBIX 3aILIUT.

7. uBepcust.

8. Jlornueckoe ycuieHue.

9. Konuntonkims (pyskiwst N).

10. dn3wronkuus (pyukuums MJINA).

11. Conpstxenue mornyeckux 31emeHToB 13 ¢ TOY.

12. O0ecrieuenyie HaACKHOCTH ACHCTBUS TEILIOBBIX 3allUT.

13. [loBpexaeHus TEMI0BOr0 00OPYI0BaHUS BCIICACTBUE aBapyid.

14. Hapexunocts T3.

15. Otka3 (HecpabaTbIBaHKE) WM JIOKHOE JIeHCTBUE cucTeMbl T3.

16. Mcnonb30BaHK€e BEICOKOHAIEKHBIX UCTOYHUKOB AJIEKTPHUUECKOTO MTUTAHMUS.

17. PaiimoHaIbHBIN BEIOOP MPOEKTUPYEMBIX cucteM T3.

18. TeroBbIE 3aIIUTHI OCHOBHOT'O SHEPTO000PYI0BAHMS.

19. ABTOMaTH4eckure 3amuThl 6apabaHHBIX KOTJIOB.

20. 3anmTa OT MOBBIIICHUS JABJICHUS MMapa.

21. 3amuTa 1o ypoBHIo B OapabaHe.

22. 3amuTa OT MOTYCKHEHUSI U rioracaHust paxena.

23. 3ammTa OT MOHWKEHUS TEMIIEPATYPBI IEPErPEBA MEPBUYHOTO Iapa.

24. ABTOMaTHYECKHUE 3aLUTHI MPSIMOTOYHBIX TAPOBBIX KOTJIOB.

25. 3ammTa OT NpeKpamieHus! MoAa41 BOIBI.

26. 3amura OT pa3pbiBa TpyO BOASHOTO SKOHOMAaif3epa.

27. 3amuTa OT MOBBIINICHUS (MIOHUKEHUS) TAaBJICHUS Mapa Mepesl BCTPOCHHOM
3a/IBUKKOM.

28. 3ammTa OT yBEIUYEHUSI YaCTOThI BpAILlIEHUs POTOpA.

29. 3anmTa OT yXyIIICHHs BAKYyMa B KOHJIEHCATOpE.

30. 3ammTa OT MOHMKEHUS JAABJICHUS MAclia B CUCTEME CMAa3KU U OXJIAXKICHUS
MOJIIIUITHAKOB.

31. ABTOMaTHUECKas 3aluTa BCIOMOTaTeNIbHBIX YCTAHOBOK.

32. 3ammrel perenepaTtuBHbIX [1B/].

33. 3amutsel IT1Y.

34. 3amuThl pe1yKIHOHHO-OXJIAUTEIbHBIX YCTAHOBOK.

35. 3anmTHBIE YCTPOKWCTBA MEJTLHUYHBIX CUCTEM IMAPOBBIX KOTJIOB.

36. Opranuzaiysi JUarHoCTUKY COCTOSIHUS 000PYI0BaHUS U TPOTHO3UPOBAHUS



M3MEHEHHUS TEXHOJOTUYECKUX MTapaMeTPOB.

37. IIporHo3upoBaHHE YPE3MEPHBIX OTKIOHEHHWH Ba)KHEHIIMX MApaMETPOB U
NEPErpy3Kl  OTAETBHBIX AJIEMEHTOB ABTOMATH3UPOBAHHOIO TEXHOJIOIMYECKOTO
KOMILIEKCA.

38. CpencTBa pydHOro AMarHo3a.

39. IIporHo3npoBaHre MHOXKECTBA MMAPAMETPOB C MOMOIIBIO CIIOPAAUYECKOrO
KOHTPOJISL.

40. IIpenynpexaeHue 0TKa30B B pabOTe 3IEMEHTOB CUCTEMbI YTIPaBJICHUSI.

41. JIuarao3 cocTosiHUSI 000PYIOBAHUS.

42. Jlornueckue ycTpomcTBa JUArHOCTUKHU.

43. Opraauzanus ABTOMAaTU3UPOBAHHOMN CUCTEMBI yIpaBJIEHUS
TEXHOJIOTHYECKUM TPOLIECCOM.

44. 1CY copemennbix ACY TII.

45. 3agauv TEXHUYECKON TeHETUKH (BBISBICHHUE M aHAJIU3 HEMOJaI0K U
agapuii TOY B mpouuioM) U TPOTHOCTUKU (MpeAcKa3aHUE W3MEHEHUMU
TEXHOJIOTHYECKHX IMapaMeTPOB U COCTOSIHUSA 000pPYAOBAHUS Yepe3 3aJaHHbIA OTpe-
30K BpeMEHUM B OyAylleM), CBA3aHHbIE C KOMILJIEKCOM BBIYUCIHUTEIBHBIX U
JIOTUYECKUX ONEPaLIHi.



[Tpunoxenue 5
Ipumepsl 32124 11l NPAKTHYECKUX 3AHATUHI

3agaua 1: [Taporasossie ycTaHOBKH oTiiuaroTcs BeicokuM KIIJI, paccmarpu-
BAIOTCA B EPCHEKTUBE KAK MHCTPYMEHT IOKPBITHSI MOJYIIMKOBOM JJIEKTPUYECKON
Harpy3Ky; 3HauuTenbHOEe KommuecTBO III'Y coopykaercs B HacTosimiee BpeMsi
B Poccuu u 3a pyOexom. PaccMatpuBaercs 1Ba BapraHTa 3Hepro0ioka Ha 0ase AByX
TypOuH Ansaldo Energia V64.3A: ¢ ogHuM u JABYMS YpOBHSIMHU JIaBJICHUS
TEHEPUPYEMOT0 B KOTIIE-yTUIN3ATOPE Mapa.

PaccuutaeM pexum paboThl OJIOKOB MPHU TEMIIEpaType HAPY>KHOIO BO3/yXa,
OTJIMYAIOIICHCS OT PACUETHOM.

Pexum I1II'Y B HacTosiieM pacyére onpenesercs TeMIeparypoi HapyKHOTo
Bo3ayxa. Jma pacu€érHoro pexuma III'Y oHa mnpuHATa MO CpegHEroIOBOMY
3HaueHUIo U1t Mecta yctaHoBKH (CankT-IletepOypra) mo CHull, ni1s nepemeHHoOro
3a/1aHa npenogasBaTeneM. OHa BIMAET Takxke Ha paboTy IrpaJupHHU, YTO CKa3bIBAETCS
Ha TeMIleparype oxjaaxaaronen Boasl [ 1, c. 459].

Ta6nuna 1
I/ICXOI[HBIe JaHHBIC K pacqéTy HOMHMWHAJIBHOI'O U IICPEMCHHOI'0 PCKUMaA
0603HaY 3HaYeHHE Ha PEKUME
HaumenoBanue BeTM4MHbI EN -
CHHC HOMHUHAQJIBHOM M3MEHEHHOM
TeMneparypa Hapy»KHOI0 BO31yxa tuz °C +4.4 —-10,0
TeMneparypa 0XJIaKIar0IIEH BOIbI foxn °C 22 19

Pemenne:

1. Pacuér pexxuma paboter ['TY

1.1. Onucanue I'TY u meTonuka pacuéra

["azoTypbunHas ycrtanoBka V64.3 A urtanbsinckonr ¢upmbel Ansaldo Energia
BBIITyCKaeTCsd MO JuleH3un ¢GupMbel Siemens (Ipyroe Ha3BaHHUE YCTAHOBKHU
SGT-1000F). B cocra I'TY BxoasaT: 15-cTymeHYarslii OCEBOM KOMIIPECCOP
C MOJIBIKHBIM BXOJHBIMU Hampasiistonmm anmapatom (BHA), konbieBas kamepa
cropanusi, 4x-crynenyaras Typouna. [Ipu wactore Bpamenus Bana Typounst 5400
00/MUH Yepe3 peayKTOpP MOXKET OCYIIECTBISATHCS MPUBOJ T€HEpaTOopa ¢ 4acTOTOM
BpanieHus kak 3000, tak u 3600 06/MuH.

Pabora razorypounnoit yactu III'Y mo pacu€THoll cxeMe HE 3aBUCUT OT
paboThl YTWIM3AIIMOHHOM 4YacTH, MO3TOMY OHA PACCUUTHIBAETCS OTACIBHO B
nepByto ouepenb. Ilokazarenu ISO — 310 macnoptHeie ganHbie a1 [TV,
MpUBEIEHHBIC 1151 paOOTHI HA YNCTOM METaHE Ha YPOBHE MOPSI, TPU OTHOCUTEIILHOM
BrnaxxHoct 60% u t, 5 = +15°C, 6e3 moTeph JaBICHUS BO3yXa HA BXOJIE ¥ Ta30B Ha
BbIXOJIe. B paboTe yduTBIBaeTCs, YTO BEIUYHHBI TEMIIEPATypbl 3a Ta30BOU
typounoit T4, momuoctu I'TY na kinemmax reneparopa NI'TY, e€ KIIJ nrry u
pacxoaa yxoasaumx ra3oB Gyx ONpPENENsIOTCs NMPU COOTBETCTBYIOIIMX HAPYKHBIX
TeMIIepaTypax, BXOJHBIX U BBIXOJHBIX NOTEPSAX AaBIeHUS Apg = 1 klla, Apgux = 3
klTa. Pacu€T mpou3BoaAUTCS 110 YIPOILIEHHON METOAMKE 110 3HAYCHUSIM IIONPABOK Ha



BXOJIHbIE Y BBIXOJHBIC NTAPAMETPBI:

R A A

L = kBXkBLIXkTeMHl1509 )

rae: 1— ognHa u3 BenuuuH T4, Nrry, Nrry, GYX; Kix sux, remn — HOIPABKU
COOTBETCTBEHHO Ha APgx, APgux U tys (TAOM. 2).

Tabmua 2
[Tepecuér nokazareneil I'TY no ISO Ha pacu€THbIE yCIOBUS
3nauenue | [10MPaBOUHbIC KOODQUIMCHTE! | 3yauenne Ha 3HaueHHe Ha
Bemnuuna | EW | B yenous | AP HEPEMCHHOTO PEXUMA EpEMEHHOM HOMHHAJIEHOM
x ISO ki kL ki pexume pexume
°C 574 556 568
T 1,003 1,0065 0,969
K 847 829 841
Nrry kBt | 75000 0,983 0,9875 1,091 79 429 75716
nrry - 0,359 0,993 0,9875 1,011 0,356 0,355
Gyx Kr/c 213 0,990 1 1,074 226,47 218,25

1.2. TlpoBepka Gananca I'TY

[IpoBepka Gananca ains yciaouit [ISO u pacu€THOTO CpeHEr0A0BOrO PEeKUMA
BHITIONIHSIach B Kypce «IlaporasoBbie yCTaHOBKW». AHAJIOTHYHBIM 00pa3zoM
BBITIOJTHUM €€ ISl IEPEMEHHOTO PEKHUMa.

Pacxon TormmBa:

Nery 79429
GTOH

= Ony  50056-0,356

= 4,46kr/c,

pacxoj Bo3ayxa:

Gy = Gy — Gy = 226,47 — 4,46 = 222,02xr/c,
TOTJIa C Y4ETOM TOTO, UTO TEOPETUUECKU HEOOXOIMMOE KOJIMUECTBO BIAKHOTO
Bo3nyxa Ly, = 17,301kr/kr, u30BITOK BO3/IyXa B YXOMSIIUX Ta3ax:
G, 222,02
a = = = 2 ,878

X LoGron 17,301 - 4,46
OHTaJNBINN YXOIAIIMX Ia30B JAHHOTO COCTaBa MPU CTAHIAPTHOMN TeMIIEpaType
u T4Z
hy878(15°C) = 299,11xJx/xkT, hy g75(568°C) = 894,41x/Ix/Kr
DHTAJIBIINK BO31yXa IPU CTAHAAPTHOU Temreparype u T
h,(15°C) = 290,83x/x/xr, h,(—10°C) = 265,53k]x/Kr
(3mech U Janee CBOMCTBA BO3/lyXa U ra3oB OTCUUTHIBAIOTCS OT a0CONIOTHOTO HYJIS

M0 UHTEPIOJSIUOHHBIM MOJUHOMAM, IPUBEIEHHBIM B [2]). YpaBHEHHE TEIJIOBOTO
Oamanca ['TY:

Ge(he(tl) - he(tCT)) + GTOH (hTOH(pTOHl tTOl‘l) - hTon (pCT’ tCT) + Nkc Qfl?)



= ny (hayx (t4) - hayx (tCT)) + Na/(ni)l“npennMex)'

DHTaNbIIUMA TOIUIMBA MPU CTAHJAAPTHBIX YycloBUsAX M Ha BXoje B KC hyoy
OPUEHTUPOBOYHO PaBHBI:

hcn, (1atm, 15 °C) = 1604,1k]x/xr,

hen, (25atm, 15 °C) = 1579,7x/lx/xr [3].

Hdns  Bcex pexumoB cuutaeMm, uro KIIJ[ reHeparopa, penykropa,
mexannueckuid KITJ[ Typounsl u KIIJ] kamepsl cropanusi paBHbI COOTBETCTBEHHO
Nor = 0,985, Npex = 0,995, Nuex = 0,998, Nk = 0,998. Torna nesas yacTs ypaBHEHUS
OayiaHca paBHa:

222,02 - (265,53 —290,83) + 4,46 -(1579,7 — 1604,1 4+ 0,998 - 50056) =
217003x/Ix/c,
npaBasi:

226,47 - (894,41 — 299,11) +
HeBs3Ka OanaHca:

(217003 — 216025)/217003 = 0,0045 = 0,45% — B mpejaenax MOTPEIIHOCTH
pacyéra.

79429
(0,985-0,995-0,998)

= 216025k]Ix/c,

2. Pacuér onHOKOHTYpHOU yTuin3anuonHou [ICY

2.1. OcHOBHBIE paCUETHBIE 3aBUCUMOCTH U Oy IEHUS

CxeMa ycTaHOBKM — JyOnb-05ioka MomiHOcThio 220 MBT — wu3o0pakeHa
Ha puc. 1.

HarpeB Boibl B AcaspaTope Ha HOMUHAIBHOM pEXUME NOpsAJIKa 5 rpa/.

KonpeHncatHpiii Hacoc MONAET KOHAEHCAT B Ta30BbIM  IOJIOTPEBATEND
KOHJIEHCaTa, C BbIX0JIa KOTOPOTO /IS MPEJOTBpAICHUS KOHICHCAIIUN YacTh BOJIbI
CIEIHUAJIbHBIM HACOCOM MOJIa€Tcsl Ha BxoJ. Jlajnee Boga mocTymaeT B Aea’paTop ¢
MOCTOSTHHBIM AaBlienueM p, = 0,12 MIla (t; = 105°C, h'y = 439,3 xJx/kr,
h",=2683,06 x/[)x/kr). Beimap u3 neasparopa OCYyIIECTBISETCS B KOJIUYECTBE
grom = 0,0015 ot pacxoma konmencara G,<l0 kr/t. JleaspupoBaHHasi Boja
nurateabbiM  HacocoM CKIIJ nmm = 75% mnomaércs B 3KOHOMAaM3eEp,

CONPOTUBJIEHUE KOTOPOTO ESK = 0,1. anee nutarenbHasi BOAa CIEAYET HA BCac
uupkyiassuuoHHoro  Hacoca KIIA muw = 60%, KOTOpeI TpeoaosieBaeT
COIIPOTUBIICHUE MCIIAPUTEIBHOU ITOBEPXHOCTHU EHCH = 0,1 (or paBieHHs
B Oapabane ps). Yacte Bombl u3 Oapabana, pasHas ¢gp, = 0,02 or obmiero

KOJIMYECTBA TEHEPUPYEMOIo Iapa, OTOMpaeTcs Ha HENPEPHIBHYIO MPOIYBKY;
HACBIIMICHHBIA TMap YacTMYHO HAMpaBIIseTCs Ha 000TpeB Jeal’paropa, OCTAITbHOU

MoTOK cnefayer B maporeperpesarens (dp = 0,1) u nanee, npeososes
COMPOTUBJICHUE  TPyOONpPOBOJA Apr = 0,02, noma€rca ¢ HaYAIbHBIMU
napameTpamMu  po,top Ha  CTONOpHBIM  Kinaman TypOuuel, Ap = 0,05.

Otnocutenbubiii BHyTpeHHUN KIIJ] cyXuX OTCEKOB TypOMHBI CYMTAEM PABHBIM T|oi
eyx=0,87; moTEpM OT BIAKHOCTH YYMUTHIBAEM I10 NPUOIMKEHHONW (opMmyiie
CokosioBa. B pacuére HOMHHAJIBHOTO pEXUMa 00S3aTEIBHO, & TO MAaKCUMyM



CIIOJI3AacT:
Yk = (hnlpl( - hK cyx)(r|pK+KBnnoi cyx(h" - th))a

rae: Ky, — mompaBka Ha Cpe/IHIOI0 BIXKHOCTh (Ha CKOJIBKO MPOILICHTOB Maj1aeT
KIIJI BnaxHoro otceka npu e€ pocte Ha 1%), mpumem Ky, = 0,5<ot 0,5 10 0,9>;

hy cyx — YCIIOBHAs SHTAJIBIMS BJIAXKHOTO Mapa B KOHAEHCATOpe, KOTopas Oblia
Obl Tam, ecau Ownl KIIJ[ mpoiiecca mocie JOCTHXKEHUS MapoM MHapameTpoB
HACbIIIEHUs (SHTAIBIMU h") COXpaHsICS Ha YPOBHE Moicyx. BOCIIOIHEHHE TOTEPD
pabouero Tejia B KOHTYPE OCYILECTBIISIETCS B IPUAMOK KOHJIEHCATOPa HACBIIIICHHOM
BOJIOMH.

Jns  ympoiieHus — pacdy€ToB  MpeHeOperaeM MOTepSIMH € HapyKHBbIM
OXJIQXKIEHUEM D3JIEMEHTOB, NMPOTEUYKAMH, TEIUIOBBIAEICHUEM B KOHJICHCATHBIX HU
PELMPKYJIAIMOHHBIX HAcOCax, HAJIMYMEM OXJIAAUTENEH Tmapa YIUIOTHEHHH H
XOJIOAUIBHUKOB 3KEKTOPOB. CUMTAEM, YTO NMPHUHATHIE OTHOCUTEIbHBIC MEpEnaabl
JIABJICHUSI COXPAHSIOTCS Ha pEeXUME, T.€. Ha KOHIAX JIIOOOrO 3JEMEHTA Py, =
Disox/ (1 - A_pl), aHaJOTMYHbIM 00pa3zoM cunutaeM noctosHHbIMU KII/[ HacocoB u
(cyxoit) TypOunbl. Kpome TOro, cumraemM, UYTO LHUPKYJSIUOHHBIE U
PELMPKYISIIMOHHBIE HACOCHl TNEPEMEIIAIOT TE€ K€ CaMble PacXxoibl BOIbI
Gy =119,49 xr/c, Gpey = 55,15 kr/c (1 ynpolieHns BBIUMCICHUN BCE PacXObl
MPUBEICHBI 110 OTHOIIEHUIO Ha ouH KY). TemnepaTypHblii Harnop B KOHAEHCATOPE
JIMHEMHO 3aBUCUT OT €r0 TEII0BOM Harpy3ku Qy = GoliXy:

te — toxn = (o — Loxn0) Qx
(uanexkcom O OTMEYEHBI BEJIUYMHBI TPU HOMUHAIBHOM PEXKHUME, YepTOu —
OTHOIIICHHS K HUM BEJIMYMH Ha IEPEMEHHOM pexxkume). TypOuHa Mexay KiianaHaMu
U KOHJEHCATOPOM MOXET OBbITh paccuMTaHa Mo ypaBHeHUIO CTOII0IBI, KOTOPOE
B JIAHHOM CITy4ae UCMOJIb3YETCS B BUJIE:

2 _ 2% 2 2
JPK Gito(p5o — k)
Po =
1- 6PKH
(HavanmpHBIE TEMIEPATYPhl — B KEJIbBUHAX ).
JIsi TIOBEpXHOCTEHW TEII000MEHa B KOTJIC-yTHJIM3aTOPE MOXKHO HaITHCATh
ypaBHEHHUS TEIJI000MEHa BUA!
Qi = kiFi(4t),,
rae: Q; — TeIIoTa, MOJyYeHHAs! OT Ta30B i-il TOBEPXHOCTHIO;
k; — xoa(ppuUIIMEHT TeruIonepeayu;
F; — miomaaps moBepXHOCTH TEIJIO00OMEHA;
At; — cpeHUl TeMIepaTypHbIN HAIOP, J1JIsl IOBEPXHOCTEN C TPOTUBOTOKOM
BX BbIX BbIX BX
(T = ") = (TP = )
(4t); =

BX __ +BbIX
™ —t,

lnﬁ
T =t

(T, I o6o3HaUaeM TeMIiepaTyphl ¥ SHTAJBIINU Ta308B, f, 1 — BOJIBI U Mapa).

B neiCTBUTENBHOCTH CPEAHUNA TEMIEPATYPHBIA HAMOp OTJIMYAETCA OT
cpenHenorapupMUIecKoro B HEKOTOPOE MPUMEPHO MOCTOSIHHOE YUCIIO pa3 Y, HO,
MOCKOJIbKY HAac B JIJaHHOM pacy€Te HWHTEPECYIOT OTHOCUTEIbHBIE W3MEHEHUS



BEJIMYMH, 3TUM MOXHO MNpeHeOpeuyb. B umcmaputenbHyio MOBEpPXHOCTh CHauaia
IOCTYNaeT HeJorpeTas BOJAA, 3aTe€M I0J HANOpOM LMPKYJSALHUOHHOIO Hacoca
NapoBOISIHAS CMECHh KUIUT MPU TeMIiepaType, OoJbleld TeMrepaTypsl B 6apabane
(puc. 1). be3 3HaYNTENBHOrO POCTA MOTPEMIHOCTH MOKEM CUUTATh, YTO

(At), = L7 -1
u - ln TMBX — t6
TuBBIX — t6
A
t
TBX
\ u

BBIX

u
ts X
—

»

AH,

Puc. 1. T-H nuarpamma ucrnapuress

KoadduimenTs! Temnonepenaur Ha NOBEPXHOCTIX HarpeBa 3aBHUCST MPEKIE
BCEr0 OT pacxojia ra3os. 13 onpiTa MpakTUYECKUX HAOIIOACHUI MOKEM OLIEHUTh HX
u3MeHeHue 1o gpopmyne k; = kioGyx. [lapamerprl nns snementoB KY oTpaxkeHs

B Tab. 3.
[ToMmuMO TETUIOTHI OT Ta30B, paboyee TENO MOTyYaeT IHTAIBIHUIO OT PabOThI
HACOCOB: ;
. Vo + Vs Ps/(1=8py) =Py
2 Uhist
Ay = vy P59Py
Uhist
Nugn = GrympA g
Tabnuua 3
[TapameTpsl noBepxHocTell Teroodomena KY
DneMeHT O, kBT kio, % Ato,rpan.  Fi,teic. M* | ki, Fpiiw
I'TIK 5221 80 115,7 0,56 81,99
DKOHOMa3ep 24 012 80 47,6 6,31 81,99
Wcnapurens 45 445 80 62,3 9,11 81,99
ITaponeperpeBarens 20920 50 91,6 4,57 51,24




CocTaBUB TakK€ ypaBHEHMsI TEIUIOBOrO OajlaHCa Ul Ka)JI0ro 3JIEMEHTa
KOTJIa-yTUIN3aTOpa:
Goni(hi™" = i) = Gy (I — IF™) + GyacAhyac
U JUIS iea’paropa:
Grr[h6"+ Gkh?;i? = Gthd,_l_ GBLInhON
MOKEM, B COUETAaHUM C MaTepHAIbHBIMHU OajlaHCaMH 3JIEMEHTOB, YpaBHEHUEM
TypOMHHOIO Mpolecca M TabJMLIaMH CBOWMCTB BObI, Mapa W ra3oB, IMOIYYUTh
CUCTEMY ypaBHEHHMM, onucbiBaromyo [1I'Y.
2.2. Anroputm pacyéra mapaMeTpoB Ha pexUME
Cn0XHOCTh M HEJNMHEHMHOCTH IMOJIYYEHHOM MOJENM KOTJIAa-yTHIIM3aTopa He
MO3BOJISIFOT pemarek cucreMy ypaBHeHud i [II'Y ananutnuecku. Pemenwne
C HEOOXOIUMOM TOYHOCTHIO MOXKET OBITH MOJIyY€HO METOAOM MOCIEA0BATEIbHBIX
OpUOIMKEHUH. 3aJaBIICh HEKOTOPbIMH HA4YaJbHBIMU 3HAYEHUSIMH psla
apaMeTpoOB, IPOU3BOAST PACUET CUCTEMBI 10 UMEIOIIUMCS (OpMYJIaM U OJTYYaroT
YTOUHEHHBIE 3HAYCHUS TEX K€ IIapaMeTpOB, KOTOPbIEC, €CIM OHU PACXOIATCS C
OPUHATBIMU paHee Ooyiee 4YeM Ha 3aJaHHYIO0 BEJIMYMHY, [OJCTaBISAIOTCA B
CIIEAYIOIIYI0 HUTepanuio. /[ MpoBeneHHs YUCIEHHOIO pacué€ra Ha CXOAUMOCTH
UCIOJIb3YETCSl aJTOPUTM CO BJIOKEHHBIMU IMKJIaMM, PEaJU30BaHHBIA Ha Oaze
anekTpoHHbIx Tabmul OpenOffice.org Calc ¢ mporpamMmmupoBaHHEM LHKIOB U
MOJCTAaHOBOK Ha BcTpoeHHOM BASIC.
dopma npencTaBiICHUsI PACYETHBIX 3aBUCUMOCTEN OKa3bIBACT CYLIECTBEHHOE
BIIMSIHUE HA CKOPOCTh M YCTOMYMBOCTH CXOAMMOCTH. Hampumep, ypaBHeHue
CTOo01BI MOKHO IIPUMEHHTH ISl ONPEACICHUs HA4aJbHOTO JABJIEHUSA IIpoIEecca
paclIMpeHus, HO clieqyeT u30erarb €ro MNpUMEHEHHs Uil pacuéTa KOHEYHOTO
JABJICHUS, TOCKOJBbKY IIOJY4YEHHAas BEJIMYMHA HMEET CPaBHUTEIBHO OOJBIION
pa3z0poc U NPOLECC BEIYUCIECHUS MOXKET 3aBEPIINTHCS OIIMOKON N3BJIEUEHUS KOPHS
13 OTPULIATENILHOTO YKCiIa. TakkKe ypaBHEHUE TEIUIOOTAAYH
(TiBX _ t?BIX) _ (TiBBIX _ t?X)
Qi = kiFi TBX _ ¢BbIX
R
l l

TNPH PEIICHAM COBMECTHO C YPABHEHMSMM TEIUIOBOTO 0alaHCa CXOIUTCSA IO
KOHEYHBIM TEMIIEpaTypaM CpPEl M TEIIOBOMY MOTOKY JOCTATOYHO IIOXO0, 3 MOJKET
M PACXOIUTHCA (CHCTEMa HEYCTOWYHBA MO OTKJIOHEHUIO TEMIIEPATyp). SHAUNTEIHEHO
JydIle CXOOWTCS CHCTEMa, TJe ypaBHEHHE TEIUIONepeaud 3aMEHEHO Ha
SKBHBAJICHTHYIO TTOICHCTEMY
BX BX
Q' _ (Tl - ti )(Ez - EH,B)
1 —_
E /W, —E, /W,
E. = exp(k;F;/W.), E, = exp(k;F;/W,,)
— BX BBIX — BBIX BX
W, = Qi /(T = TF™), Wy = Qi /(7™ — t7)
JIaHHOE BBIPAXKCHHUE MOJKET OBITh 3aJI0KEHO B OTICIBHYIO MOATPOrPaMMY,
KOTOpasi TI0CIIe HeOOIBIIOro YHCIa [MKIOB MPOU3BOAUT PACUET TEIIO0OMEHHHKA

10 BXOJIHBIM TEMIIEPATYPAM U PACXOJIaM CPEM, NABIICHUAM Mapa Ha BXOJIE U BBIXOE,
COCTaBy yXOJsIux razoB u komruiekcy kiFi. Ternodusnueckue cBoiicTBa BEIIECTB




B IIpOrpamMMe OMNpPEAENISIIOTCA MO MOJIUHOMAaM M3 [2] (s ra3oB) U GopMyJsauuu
IF-97 (nns Boabl W mapa). AHAJIOTUYHBIE BBIPAXEHUS [JIs MCHAPUTEIBLHOIO
3JIEMEHTA C U3BECTHOM BXOJHOM TEMIEPATypOi ra3oB U dJEMEHTa C OAHON (a3oid,
y KOTOpPOro 3aJaHbl TEMIIEpaTypbl Cpel Ha ropsiueM KOHIIE, MPUHUMAIOT BH]I
COOTBETCTBEHHO:
_ @ -tow, _ (5 -t") (Enp/E—1)

Q=T U T T m,

Pacxon rperomiero napa Ha jiea’paTop Mo OTHOLIEHUIO K PacXoay KOHJeHcaTa
MO>KHO ONPEJIETUTh KaKk

P Gy . h5 - hl]fll')lllz( + ggbm(hg B hg)

gl"l’[ GK hg _ hg
(ciencTBue W3 TEIUIOBOrO OanaHca Jeal’paTopa: TEIUIOTa HACHIIIEHHOIO Mapa u3
OapabaHa TpaTUTCS HA JOTPEB KOHJIEHCATA JI0 TEMIIEPATYPhl HACKIIICHUS B Jiea’pa-
TOpPE U HWCIAPECHHE BbIMapa, BCIEICTBUE YETO TPEIOIIMKM Map KOHJIECHCHUPYETCH).
Pacxon koHzieHcaTa, B CBOIO OY€pelb, JOJDKEH OBITh TAKUM, YTOOBI MUTATh PACXO/l

rapa ¥ IpOJyBKH U BBITIAP:

_ G (+gw)(1+gm)
Ie = GO B 1_g§Hn

Tae: gy = giugsx — OJMH U3 MapaMeTPOB CXOJUMOCTU. 3HAsI PACXO/]l TPEIOIIETO
napa, JIErko HaiiTH Bce pacxosl o 3nemeHTaMm KV 13 ux MarepuanbHbIx OajgaHCOB.

Kpome Toro, mist yiaydiieHus: CXOAUMOCTH MOYKHO HCIIOJIb30BAaTh MEPEXO/IbI,
OTJMYAIOIIMECS OT IMPOCTOM IMOJACTAHOBKM HOBOIO 3HadyeHHUs (IpU 3TOM
NOCJIEIOBATEIBHOCTh TAKHX MEPEXOJ0B JOJKHA CXOIUTBCS K TpedyeMoi
BenuuuHe). Hanpumep, urepanuu o HeorpeBy B 9KOHOMaM3epe Oty = t; — ™
BBITNOJIHSIOT MEPEX0] B 3aBUCUMOCTU HE TOJIBKO OT 3HAYEHUS, ONPEAEIEHHOTO 10
pacuéTy 3JE€MEHTOB, HO U OT 3HAaUY€HUH, MPUHATOT0 U3HAYAJIBHO U MOJyYEHHOTO Ha
npenpinyien urepanuu. L{ukiel ¢ Mago 3aBUCAIIUME IPYT OT ApyTa NepeMEHHbIMU
JUISL YOPOUICHUS allTOPUTMAa MOXXHO OOBEAMHSATH, B CAaMOM BHEIIHEM (HYJIEBOTO
YPOBHS1) IIMKJIE BCE KPUTEPUH CXOJUMOCTH OISITh MPOBEPSIOTCS, U €CIIU XOTs Obl
OJIMH W3 HUX HE BBIMOJIHEH, PacuéT MpoJoJKaeTcsl (LUKIIbl OCTalIbHBIX YpOBHEH
peann30BaHbl C MOCTYCIOBUEM).

CnHcoK TNepeMEeHHbIX, ONpEeNeNsieMbIX JUIsl JTaHHOTO ajiropuTMa METOJIOM
nocJeA0BaTeIbHbIX NpUOIMXKEHUM, mpeacTaBieH B Tabn. 4. Ilocne 51 mukia
HUKHETO YPOBHS (1O #p) aJIrOPUTM COLIENCS ¢ TpeOyeMOoil TOUHOCTBIO, Pe3yIbTaThl
npuUBEACHBI B Ta0. 5.




Taomuma 4

Opranu3zanus pacu€Ta Ha CXOJIUMOCTb: IIUKJIbI U IEPEMEHHBIE

Yposen HaunmenoBanue O603Ha .
EN Kpurepuii cxonumoctu Hosoe 3HaueHue
b IUKJIa BCJIMYUHBI YCHHUC
(9m—9%) (
V IenbHbIH pacxon g B A Iush's + Geenh"s — Gihrrm "
IPEIOLIETO 1apa o rn h's
<0,0001
[6t " ex
- Stuen — O uen) Bbix
HegorpeB B 3KOHO afnea rpaja ( HEX HEl =t; — ty ] f(6tHeﬂ' )
Mai3epe 110 f5 . < 0,05°
(8 e 557, 56D)
Temneparypa

rpan o )
tx p. (tK — t,SH)) < 0,05 toxn + (tKO - tOXJ’IO)QK

(1 Qu(/nep) >
Qu (Hap) - QLIH

B KOHJICHCATOPE

Pacxoj cBexero Qu(KE,, Gy, t5, T

Yucn
0
1aro
B

17

G Kr/C 48
Hapa 0 S 5 0 (GO + Grn)(huu +gr[ph’u
-107°
Qne(/niep)
Temneparypa rpaju 1= Q,.(map)
e ”
CBEKEro mnapa fo ) <25 ty (Do, h"6 + Qne/Go) 51
1075

2.3. IIpoepka pacuéra KII/ III'Y no o6patHOMY MeTOIY
KIIJI III'Y npu pacuére onpenensiics no mpssMoMy METOTY :

>N, 2-79429 + 64112
My = e or T T2 44650056 . 47
Pacuét no obpatHoMy MeTOy Oa3upyeTcsi Ha aHAIHU3€E TIOTEPh:
7’ — 1 _ Z QHOT
Y % Bion QF

[Torepu suepruu B [11'Y BKIIOYAKOT CIEAYIOMINE KOMIIOHEHTHI:

— TEIUTIOTa YXOJSAIIMX T'a30B, 3a BBIYETOM TEIUIOTHI BO3/lyXa U TOIUIMBA!
Qyx = 2(Gyxlyx — Gels-10 — Gronhron) = 2:(226,47-472,98 — 222,02-225,63

4,46:1579,7) = 79 083 kJlx/c;

- TCILJIOTA, OTBOAMMAA B KOHACHCATOPC!

Q=2G(hhy") = 2-28,57-(2323,49 — 142,16) = 128 093 k/]x/c;

— norepu B I'TY B rereparope, Ha TpeHHUE B MOALIUIIHUKAX U PELYKTOPE

Y Hapy>KHOE OXJIaXICHHUE:

ZQHOTFT = 2 (Na FT(l/(nenmnp) - 1) + BTOI‘[Q{(l - an)) =




= 2-(79429-(1/(0,985-0,998 - 0,995) — 1) + 4,46 - 50056 - 0,002)
= 4447x]Ix/c;
— MOTEPHU B TEHEPATOPE U HA TPEHUE B YTHJIM3ALMOHHOW YCTAHOBKE:
ANy = Ne(1/(Mumr)—1) = 64540-(1/(0,995-0,985)—1) = 1303 JIx/c;
— notepu ¢ paboyum TeaoM (BBIMAp, MPOAYBKA) C OTCUETOM OT
SHTAJIBIIUU MOJUTKY:
Qp.T = 2Go (ganh"a + gnph,6 - gL[Bh,K) =
= 2-28,57-(0,00153-2683,06 4+ 0,021 - 1290,99 — 0,02253 - 142,16)

= 1532k]Ix/c.
79083+128093+4447+1303+1532 214458
NMry = 1-— = 1- = 0,520,
2-4,46-50056 446439

nonyueHHoe pacxoxaeHue 0,02 moxkHo 00bacHuUTH HeOamancom ['TY (0,45%),
OPUHATHIMU  BEIMYMHAMU PACXOXKACHUS TpU pacuéTe Ha CXOJUMOCTh U
HETOYHOCTHIO METOIMKH 00paTHOTO NojicuéTa (B 3HaMeHarese pu3ndeckas TeroTa
TOIUIMBA HE YYTEHA, B YMCIUTEJIEC OHA OTCUUTHIBAECTCA OT YCIOBHOIO YpPOBHS
aOCOJIFOTHOTO HYJISl, HE COBIAJIAIOLIEI0 B CUIIy PEalIbHO-Ta30BbIX CBOICTB METaHa
C aHAJIOTUYHOM TOYKOM OTCUéTa AJIsl YXOAUIUX I'a30B).

Tabmuma 5
PesynpraTel uTepaTUBHOIO pacu€éta OAHOKOHTYpHOU [1I'Y
0603Ha- PacxoxaeHue
HanmeHoBaHNE BEIUYHHBI qerie EN 3HadeHue ¢ HOM. POXKHMOM
TemnepaTypa B KOHJIEHCATOpE °C 33,9 -3,1
JaBnenue tam xe klla 5,3 -16%
DHTaJIbIIN HACHIIIEHHON BOJLI TaM K€ K JK/KT 142,16 -12.84
DHTAJIBINS HACBIIIEHHOTO TIapa TaM e K JK/KT 2562,66 -5,51
Temnepatypa napa nepes TypOUHON °C 525 -10
JlaBrieHme Tam xe MlIIa 5.4 -0,30%
DHTaJIbINS TaM K€E kJx/kr 3488.41 -0,66%
JlaBneHnue B 6apabane MlIIa 6,12 -0,30%
TemnepaTypa Tam xe °C 277 -0,07%
OHTaJbINA HACHIIIEHHON BOJKI TaM K€ kJx/kr 1220,71 -0,08%
OHTaJIBIINS HACBILIEHHOTO TIapa TaM e kJx/kr 2783,18 0,01%
OHTaJIBIINS Ha BBIXOJE U3 YKOHOMaii3epa kJx/kr 1176,74 0,55%
O0bEM BOABI B IIUPKYIISIIMOHHOM HAcOCE M3/KT 0,00132 -0,05%
[IpupatieHne SHTATBINN TaM KE kJx/kr 1.4 -0,35%
Temmnepatypa razc?B Ha BB‘IXOIIG oC 287 0,05%
U3 Ucnapurens (pinch-point)
OHTaJBINS Ta30B TaM Ke kJx/kr 590,03 0,00%
OHranenusg Boasl Ha BeIxoje u3 I'TIK kJx/kr 331,44 -0,80%
Pacxop rpetorero mapa Ha 060rpeB B 0,05 2.44%
1 xTr KOHICHCATa
VY nenpHBIN pacxo1 KOHIEHCaTa - 1,023 0,00%
VY IenbpHBIN pacxol IPEroLIEro napa — 0,049 2,44%
" — " —" Bpimapa - 0,00153 0,00%
"—"—" npoxyBKu — 0,021 0,11%
""" 100aBOYHON BOIBI - 0,0225 0,10%
" —" — " muTaTeJIHbHOH BOJBI - 1,069 0,11%




Pacxoxnenue

3. Pacu€t nByxkoHTypHOU yTunu3anuonHou [ICY

HanmeHnoBaHnve BeMUHHBI Obosa- EN 3HaueHHe
YCHUC C HOM. PCIKUMOM
TerioBast MOIIHOCTb UCHIAPUTENS k/x/c 48581 0,04%
VY nenbHbII pacxon napa KI/KT 0,128 -3,51%
Kr/c 28,92 o
Pacxon cBexxero nmapa /g 8.03 0,32%
Temmnepatypa Ha Bbixoze u3 I'TIK °C 79 -0,79%
Tenmosasg momuocTs ' TIK kJIx/c 5567 5,45%
[Tpupanienue >HTAIBINN T/ 9.32 0.31%
B IIUTATEJIbHOM HAcOCE
TemnoBasi MOIIHOCTH YKOHOMAaM3epa kJ[x/c 22523 1,34%
OHTaJIbIMS YXOIALIMX T'a30B KJx/kr 466 0,48%
TemnepaTtypa yxoIsa1ux razon °C 173 1,98
DHTATBIIS Fa308 Kbkikr | 804,54 -1,04%
3a naporeperpeBareaemM
TemMmneparypa ra3oB Tam xe °C 478 -1,55%
DHTAJIBINS Ta30B 33 YKOHOMAa3epom K JK/KT 490,58 0,52%
TemnepaTypa ra3oB Tam xe °C 196 1,19%
TeMnepaTypva Ha BBIXOJE oC 268 0,48%
U3 SKOHOMaii3epa
JlaByieHue napa 3a KjarnaHamu MllIa 5,13 -0,30%
OHTpONUs CBEKEro Mapa ol 7,0121 -0,39%
K - K
kJ[x
OHTpomus napa 3a KjiarnaHaMu T 7,0349 -0,39%
KT -
DHTaJIBINS KOHIIA a1nabaTHOTO IMpoiiecca T/ 2275.01 -0,49%
paciupeHus
DHTAJIBINS B KOHAEHCATOpE K JK/KT 2357,57 0,28%
DHTPONHUS TaM Ke refbx 7,7 1,14%
kr- K
BaxxHocThs TaM xe - 0,084934 -0,005
BHyTpeHHSISI MOIITHOCTH TTAPOBOMA MBT 65415 2.26%
TypOUHBI
Onektpuueckas MomHocTh [ICY MBTt 64112 -2,26%
Onekrpuueckas MomHocTh [1T'Y MBTt 222969 2,74%
KIL Ty — 0,500 -0,0090
MuHuManbHbIN TEMIIEpaTypHBIA HAlop rpai. 10,07 0,07
Henorpes 1o kurenus B 3koHOMai3epe rpa. 8,52 -1,48

3.1. OcHOBHbIE OCOOCHHOCTH PACUETHONM MOJEIN IO CpPaBHEHUIO C

OTHOKOHTYPHOM

Cxema III'Y c mapoBbIM HIUKIOM JBYX JaBJI€HUM TpuBeneHa Ha puc. 7. U3
obmero I'TIK koHmeHcaT mocTymaeT B Jea’paTop W pasleiseTcs Ha JBa MOTOKA,
MOJJaBa€MbI€ JBYMsI HE3aBUCHMO PETYJHUPYEMBbIMU TPYIIIAMUA [UTATEIbHBIX
HACOCOB Pa3JIMYHOTO HANopa M MOJa4M B JIBa SKOHOMaun3epa. Mcnapurenb HU3KOTo
JIABJICHUSI YCTAHOBJIEH B PACCEUKy B3KOHOMai3epa BBICOKOTO naBiieHus (DkB),
AKOHOMAaM3ep HU3KOTr0 AaBJICHUS MTapajuIeIeH IEPBOM CTYIIEHU 3TOTO SKOHOMamn3epa
(YCIIOBHO cUMTAEM, 4TO TIepena/ TaBieHuUs MOACJIEH MEXK Ty IBYMS CTyneHsIMu JkB




nopoBHy). Btopas crynenr OkB mnapainenbHa naponeperpeBarento HU3KOTO
nasienus (IleH). J[leasparop oOorpeBaercss HACBHIIICHHBIM IapoOM HHU3KOTO
JIaBJICHUS; BECh MMap BBICOKOTO JIaBjieHUs mocTynaeT uepes [1eB B rosoBy TypOuUHEL.
Ha toii ctynenu, riae 370 BO3MOXKHO, K HEMY ITOJMEIIMBACTCS CBEXKUN Map HU3KOTO
JaBJIeHUsS, W Janee o0a MoToka paboTal0T COBMECTHO JO0 KOHJIEHCATopa; KaMmepa
CMEIICHUST YYUTHIBACTCS KaK Tepenaa AaBieHus opy = 0,03 mis o60uX MOTOKOB.
Takum o00pa3om, cucTeMa ypaBHEHWH MJisi TYpOWUHBI COCTOHWT W3 YCIOBHUS
COTJIACOBAHMSI MOTOKOB IO JNABJIEHUIO Doy = Poy U YpaBHeHUN CTOHOJIBI s
OTCEKOB:

——
Peve = \/ng - (GOB + GOH) tCMO (p l(%MO - Pgo),

\/Pczms—égsfola(p%o—pczmo)

Pos = 1-6pg,

I7I€: Pews — JIABJIEHUE OTPAOOTABILErO MOTOKAa Iapa BBICOKOI'O JABJICHUS HEpeN
cMmelieHueM. [{i1s kamepbl CMeIIeHUsl MOKHO TaK)Ke 3aIllicaTh TEIIOBOW OallaHC:
hCM(GOB + GOH) = hCMBGOB + hOHGOH'

Pacuér xoTna-yrwinszaTopa NPOU3BOAUTCA AHAJIOTUYHO IPEABIAYLIEMY
BAPUAHTY, C OTCUETOM HSHTAJIBIHMKA OT BhIXJONAa ra3oBodM TypOUHBL. CI0KHOCTH
NPEACTaBIIET 3aluCh YpaBHEHHWI TeriooOMeHa Juisi 31eMeHToB KVY ¢
napaienbHbiMu niotokamu (OkB1 u OxH, DxB2 u IleH), kotopwie sBhsitoTCS
TPEXMOTOYHBIMU TEIJIOOOMEHHUKaMU. [lOCKONBKY 11 HOMMHAJIBHOIO PpPEeXKrUMa
IPUHATO, YTO 00a MOTOKA BIUSIOT HA TEMIIEPATypy I'a30B OJUHAKOBO, (DAKTHUECKU
B 3TOM CJIy4ae OHU IPEJCTAaBISIIOT COOOH 1Ba NapauIeIbHO BKIIOUEHHBIX IO ra3aM
JBYXIIOTOYHBIX TEIIOOOMEHHUKA, PAacXo] ra30B MEXIY KOTOPbIMHU pacHpeleséH
IIPONIOPLIMOHAIIBHO TEIUIOBOCIIPUATHIO COOTBETCTBYIOIIMX IIyYKOB. Y YUTBIBAsA, YTO
napaMeTpbl OXJIaXJICHUS Ta30B M Ha INEPEMEHHOM pPEKUME OCTArOTCs OJM3KU U
10001 YpOBEHb MX CMEIICHHS MEXIy MyYKaMH Majo TMOBJHUSET Ha pe3yJibTarT,
MOXEM MPOJOJIKATh CYUTATh MOTOKHU Ta30B OKOJO NAapajuIeNIbHBIX IMOBEPXHOCTEN
paznenéHHbiMu. TemmoBoil  OanaHc 3MeMeHTa «at0» ¢ mapauieabHbIMU
MOBEPXHOCTSMU «a» U «0» 1Mo razam OyJeT 3alncaH Kak

Qa+6 = ny( :-)li-6 - I:ilg ’ ;—Il,—lg = (Ic?HXGra + IEHXG%)/ny

3.2. Pacuér IByXKOHTYpPHON MOJAEIIH

B 3T0OM1 MOZ€enM 4nCIIO pacu€THBIX BEJIWYMH U TPAHCLEHACHTHBIX YPaBHECHHUM
IIOYTH YJABOMJIOCH II0 CPABHEHHUIO C IPEABIAYIIEH, II0ITOMY AJITOPUTM IOJy4aeTCs
CJIOXHEe W TiIyOrHa IUKJIOB Oombine. Tem He MeHee, OOUTUI MPUHITUIT PEIICHUS
3aJaud TOT ke camblid. JlaHHbIe O TerooOMeHe IMpencTaBiIeHbl B Taldul. 6,
uHpOpMaIus O LMKIIAX U IEPEMEHHBIX — B Ta0J1. 7, aJITOPUTM U CIIMCOK PaBEHCTB —
B MpUIIOKEHUX 3 U 4, pe3yabTaThl pacuéra — B Ta0JI. 8.

3.3. IIposepka pacuéra KII III'Y mo oOpaTHOMYy MeTOAY

IIpoBepka BeAETCS aHAJTOTMYHO MPEABIAYIIEMY IIYHKTY, C YY4ETOM IOTEPH HA
MIPOYBKY U3 JIByX KOHTYPOB:

Oyx = 2(Gyxlyx — Gulas-10 — Gronltron) = 2:(226,47-382,3 — 222,02:225,63 —
4,46-1579,7) =41 173 xIx/c;

OF22Go(he—hi )=2-35,64-(2330,31-142,16) = 155 924 x]{x/c;
2Q,orrr = const = 4447x]lx/c;
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ANy = N(1/(mume)-1) = 74025-(1/(0,995-0,985)—1) = 1504 xJTx/c;

Qp.T = Z(GBLInh"d + gnp(GOBhIGB + (GOH + GFH)h,GH) - GI[Bh,K)

2-(0,05-2683,06 + )

( +0,02-(29,37-1320,21+8,0-494,78) —8,0-142,97) = 1773,12;

41173+4+155924+4447+1773+1505 204824
Mry = 1= 2-4,46:50056 = 1o = 0941,
npsaAMbIM MCTOAOM IIOJIYHAJIOCH 0,522, IMIPUYHUHBI PACXOXKICHHA aHAJIOI'MYHbI
MPEbIAYIIEMY TTYHKTY.
Ta0muma 6
[TapameTpbl mOBEpXHOCTEHN TemI000MeHa IBYXKOHTYpHOro KY
Bt
IeMEHT O, KBT kio, P <Af>jp, rpan. Fi, TeIC. M? R—
I'TIK 6450 80 115,7 2,37 81,99
DKOHOMaM3ephl:
niepBbiid B/ 1310 80 17,91 0,91 81,99
BTOpoi B/I 22875,92 80 44,48 6,43 81,99
HHU3KOT'O JaBJIEHHUS 62 80 12,24 0,06 81,99
Hcnapurenu:
BrIcokoro naBiieHus 43810,07 80 60,8 9,01 81,99
Huskoro naBiaeHus 17164,88 80 34,68 6,19 81,99
[TaponeperpeBarenu:
Bricokoro ngaBnenus 21594,08 50 89,03 4,85 51,24
Huskoro naBineHus 1847.,51 50 54,69 4.5 51,24
Tabmmma 7
Opranu3anus pacu€ra Ha CXOJAUMOCTb: LIUKJIbI U IEPEMEHHBIC
Vposens HanMeHOBaHME O6o3na- pry Kpurepuit HoBoe 3HAYCHC Yucno
LUKIA BEJIMYUHBI 4CHHE CXOJIMMOCTH 11aros
HauanwHoe O
nasienue mapa BJ[ pos  Mlla (pOB Pos ) < 10IIa no (2)
1 T 16
emrieparypa _ ™Y < o — )
B KOHJIGHCATOPE I rpan. (tK Ly ) < 0,05 toxn t (tKO tOXHO)QK
OTHOCUTENILHOE )
2 TaBJIEHUE CMECH pCM/pOB - (pCM - pCM ) < 1I1a pCM(HO (1))/p03 26
UB kE/IB’ G X’ t ) TP?];( + ]
) Pacxon cBexero G /e (Gow — Gos(Qus)) ? ( i o Tm) Q4 ©
napa B/] 08 < 10_51<r/c 68 T Gup/os — (1 + gnp)/
2
OTHOCHUTEBHBIHI ( Gor — 906G ) Qua(KE, Gy, t5, TF) + Q,
3 pacxoj CBEKEro gon | — Ou — Jon “0s "su + Guph'su — (1 + Gup )1 56
napa HJJ < 107*kr/c G
OHTAIBIN Ha BBIX KI[)K h??}? + h'K + QFHK(T/O)/GK
4 /) 63
BoeIxojie u3 I'TIK KT 2




(e cror/e.)

< 0,01x/lx/xr

OHTAJIBIIN HA

BBIX BBIX(H
5 BBIXOIC U3 haBI]ziax KI[_)K (hSKB i haKB v hgllziaxl + QaKBZ (T/O)/GHBB 63
skoHOMaiizepa B/l KT < 0,01x/lx/xr
TemnoBas } (ansz _ Q(H) )
5 MOIIHOCTh BTOPOH Q3K32 KI[_)K oKB2 Q3KB2 (kF31<132: Gr 9KB2? GHBBI ) 63
CTYIICHU c <001 KI[_”‘
skoHOMai3epa B/l - ¢ (toey, Too
Tabmuma 8
PesynbraTel nTepaTUBHOIrO pacuéra NByxXKoHTypHOU I1I'Y
HanmenoBaHne BeIUIHHBI Oto3Ha- EN 3HaueHue Pacxosxerme
YCHUC C HOM. PCIKUMOM
TemmepaTtypa B KOHJIEHCATOPE °C 34,12 -2,9
JlaBnenue tam xe klla 5,4 -15%
DHTAJIBOUS HACBIIIEHHON BOJIBI TaM JKe kJx/kr 142,97 -12,04
DOHTAJIBINS HACBIIIIEHHOTO Mapa Tam e kJx/kr 2563,0 -5,17
Temnepatypa napa nepen TypOuHoOI °C 525 -10
JlaBiaeHne TaM ke Mlla 7,11 1,52%
OHTaJbIIN TaM Ke kJx/kr 3470,67 -0,71%
JlaBnenue B 6apabane B/] MIIa 8,07 1,52%
Temneparypa tam xe °C 296 0,36%
DHTaJIbIN HACHIIIEHHON BOJLI TaM K€ K JK/KT 1320,21 0,44%
DHTAJIBINS HACBIIIEHHOTO TIapa TaM e K JK/KT 2757,64 -0,07%
DHTaJIbIN Ha BBIX0OJ€E U3 OKB kJx/kr 1272.51 1,01%
O06BEM BOIBI B ITUPK. Hacoce B/ M3/KT 1,39E-03 0,29%
[Ipuparnienue SHTATBINK TaM Ke kJx/kr 1,86 1,81%
Temmneparypa ra3oB Ha BBIXOJE oC 305.53 0.33%
u3 ucnapurens BJ]
DHTaJIbINS Ta30B TaM K€ kJx/kr 610,42 0,20%
HaBnenue ceexero mapa HJJ MITa 0,164 3,92%
HaBnenue B 6apadane HJJ MITa 0,19 3,92%
Temnepatypa Tam xe °C 117,88 1,03%
DHTaJIbINS HACHIIEHHON BOJLI TaM K€ kJx/kr 494,78 1,04%
DHTAJIBINS HACBIIIIEHHOTO TIapa TaM e kJx/kr 2702,84 0,07%
VnenwpHbIi pacxon napa B/ KI/KT 0,130 -3,72%
Kr/c 29,37 o
Pacxon cexero napa BJ{ /q $.16 0,10%
OHranbnusg Boasl Ha BeIxoje u3 I'TIK kJx/kr 335,62 0,45%
OHTaJIbINg BOALI Ha BBIX0Jie M3 OkH kJx/kr 450,67 0,74%
TemnepaTypa Tam xe °C 107,47 0,73%
OHTaabINg BOALI Ha BBIX0Je U3 OKkB1 kJx/kr 450,67 0,74%
VY nensHbIA 00BEM BOIBI Y. 0,00106 0.10%
B LIUPKYJIALUOHHOM Hacoce HJT




HanmenoBaHue BeITUYIHHBI 0‘16:1{3::' EN 3HadeHue c iiﬁog;gshd
[Ipupaiienue >HTAIBINNA K JIok/KT 0,03 4,03%
B LIUPKYJISIHUOHHOM Hacoce HJJ
Temneparypa razos 3a UH °C 128 1,31%
DHTAJIBLIUS Ta30B TaM KE kJx/kr 418,73 0,44%
Temmnosas MmomrHoCTE OKB2 kJIx/c 23450,58 2,51%
Temnosas momuocts [1eH kJIx/c 1939,31 4.97%
OTtHocurenbHbIN pacxon napa HJI — 0,214 6,55%
Temmnepatypa cexxero napa H/J °C 270 -1,52
OHrtanbnus ceexero napa HJJ kJK/KT 3011,79 -0,11%

Kr/c 6,28 o
Pacxon cexxero mapa HJI /g 174 6,66%
Ouranbnus Ha Beixoje u3 I'TIK kJK/KT 335,62 0,45%
CooTHOIIIEHHE HaYaIbHBIX JaBJICHUN Pou/Pos — 0,0230 2,37%
Pacxon kongencara Kr/C 36,44 1,20%
"—" rperomiero mnapa Kr/c 1,72 -0,29%
""" nuTaTenbHON Boabl B/ Kr/c 29,95 0,10%
""" nuTaTenpHON Boabl HI Kr/c 8,16 5,56%
Temnosas momHocTh OKB1 kJIx/c 1137 -13,23%
Temnosas momHocts OkH kJIx/c 92 49,05%
[Ipupaienue sHTANBINA K JTok/KT 12,35 1.54%
B IIUTaTEIbHOM Hacoce B[]
e = D | kJx/kr 0,12 9,92%
Tenmosasa momuocts ' TIK kJIx/c 7021 8,86%
OHranbnus ra3oB Ha Bxozae B ['TIK kJx/kr 413,3 0,66%
OHTAJIBIUS YXOIAIMX Ta30B kJx/kr 382,3 0,35%
TeMneparypa yxoasmmx razoB °C 94 1,2
OHTajabnus Ta30B Ha Bxojae B B kJx/kr 802,15 -1,01%
Temnepatypa Tam xe °C 476 -1,50%
DHTanbIus ra3oB Ha Bxoae B MH kJx/kr 498,31 0,53%
Temnepatypa Tam xe °C 203 1,17%
Temnepatypa Ha Bbixoze u3 JxB2 °C 287 2,4
Temmnepatypa Ha BbIxoe 3 JkB1 °C 115 0,0
Hasnenue napa B/l 3a kinananamu MITa 6,76 1,52%
OHTponus cBexero napa B/ KHX;( 6,8683 -0,54%

Ig}lx(
OHnrponus napa B/l 3a knananamu — 6,8908 -0,54%
Hasnenue napa HJI 3a knananamu MITa 0,156 3,92%
Surporms caeskero mapa HJ Kﬂ’z 7,8777 -0,30%
KKFZLK

Onrponus napa HJI 3a kinananamu —— 7,9013 -0,30%
TeopeTquCKaf sHTanbnusA napa B/] K JTok/KT 2571.43 -0.32%
nepea KaMepou CMeIeHUs
Onranenus napa B/l nepen kamepoit T/ 2688.33 -0,38%
CMEIIICHUS
JlaBneHue B kKamepe CMEIIeHHs MlIIa 0,151 0,81%
DHTAJIBIHS TaM XKe kJx/Kr 2745,3 -0,23%




HUtorn pacuéra mnapamerpoB III'Y wun

HanmenoBaHue BeITUYIHHBI Obosra- EN 3HadeHue Pacxoxacrre
YCHUC C HOM. PCIKUMOM

DHTpPONUS TaM Ke e 7,3516 -0,26%
KT - K

TemnepaTtypa Tam xe °C 136,48 -2,15%

JlaBneHue KOHIIa paclIMpPEeHUst CyXou MITa 0,094 6.98%

CMecH Tapa

DHTaIbIUS B TOH K€ TOYKE kJK/KT 2672,02 0,11%

DHTpoNus B TOM K€ TOUKE KH)I;( 7,3811 -0,31%
KT -

DHTaJIbIHS KOHIIA ?_HHaGaTHOFO mpoiecca T/ 225941 1.17%

pacuupeHust OT TOH e TOUKH

9HTaJELHH51 KOHIIa MTPo1Iecca PacIupeHUs T/ 2313,05 -0,98%

OT TOM e TOUKH ¢ «cyxum» KITJ]

Brnaxxnocts napa Ha BbIXJIOIE - 0,096154 6,84%

DHTaIBIUS B KOHJIEHCATOPE kJx/kr 2330,31 -0,88%

DHTPOMUS TaM K€ e 7,6119 -0,01%
kr- K

BuyTpeHHss1 MOIITHOCTH apOBOM MB1 75530 0.65%

TypOHUHBI

Onekrpuyeckast MomHocTh [ICY MBT 74025 -0,65%

DnekTpuyeckas MoHocTh [1T'Y MBT 232882 3,07%

KIIJ Y — 0,522 -0,08

Temnepatypa nutaTenbHOM Bojibl B/] °C 106 0,18%

Temnepatypa razos Ha Bxoze B [ TIK °C 123 2,06%

Durponus napa BJI nepen kamepoit kK 7.19 0.61%

CMEIlIeHUs kr-K

OtHocurenbHblil BHyTpeHHUN KIIT/{ B 0.84 L0.43%

HIDKHETO OTCEKa

TemnmoBasg momHocTs I1eB kJIx/c 20938.55 -3,04%

""" 1B kJx/c 43421 -0,89%

""" H kJx/c 18024 5,01%

OTHOCUTEIBLHOE JaBJICHUE CMEIIECHNS Pem/Pos - 0,0212 -0,71%

MuH. TemniepatypHblii Hariop Ha IB rpai. 9,96 -0,04

Henorpes 1o kunenus B OxB rpami. 8,67 -1,33

MuH. TemniepaTypHbii Hanop Ha MTH rpaz. 10,46 0,46

Henorpes no kunenus B OxH rpami. 10,41 0,41

HX MU3MCHCHHA II0 CPAaBHCHUIO

C HOMUHAJIBHBIMU MPH CHIDKCHUH TEMIIEPATyPhl OKPY’KAOIIEro Bo3ayxa Ha 4,4 —
(—10) = 14,4°C npuBeneHsbI B ClIeAyOIIeH Tabd. 9.




Ta0muma 9
Wroru pacuéra (BeTWIMHBI U UX TPUPAIICHUS OT HOMUHAJIbHBIX 3HAYCHHH )

Oosna- s OIHOKOHTYpHbI =~ ABYXKOHTYpHBIH KY

ITapamertp - Ky BII HIT
TemmepaTypa cBEXero mapa to °C 525(-10) 525(-10)  270(-1,52)
VY nenwpHbIN pacxon mnapa d KI/KT 0,128 0,130 0,028
(-3,51%) (-3,27%) = (+2,59%)
MuHUManbHbIA TEMIEpPATyPHBIN Y pa 10,07 9,96 10,46
HaIop B UCHapUTEIIe pat: (+0,07) (-0,04) (+0,46)
Henorpes B sxoHOMaii3epe ot rpa 8,52 8,67 10,41
HOTP P wen | TPal (-1,48) (-133)  (+0,41)
TeMneparypa yXoIsIux ra3oB Tyx °C 173(+2,0) 94(+1,2)
Momraocts [ICY Nowr kBT = 64112(-2,26%) 74025(-0,65%)
KIIJ Iy Nary — 0,500(-0,009) 0,522(-0,08)

[Ipu cHMKEHUHU TEMIIEPATYpPhl OKPYKAIOILIETO BO3/1yXa pacTET pacxo/l ra3oB 1
CHI)KAETCSl MX TemImeparypa. XOTs B KOHBEKTHUBHBIX IOBEPXHOCTSIX Harpesa IpU
pocTe pacxoja YCWIMBAaeTcs TEIUIOOOMEH, IJs NapoleperpeBareiss BIUSHHUE
TEMIIEPATypbl CUIIbHEE, U to TaJaeT. AHAJTOIMYHBIM 00pa30M CHHKAETCS yAEIbHOE
TEIJIOBOCIIPUATHE HCIIAPUTENS, @ 3HAYWT, yAEJIbHBIM pacxon mnapa. OmHako s
VCIIAPUTEIII HU3KOTO JABJICHMS M3-3a MOBBIIICHUS DHTAJIBIINNA YXOISIIMX ra30B U
CHI)KEHHMSI 0TOOpa OT HUX Temia 3(Q(EKT MOoaydaeTcs YK€ MPOTHUBOIIOJIOMKHBIM;
B JIIOOOM cily4ae pacT€T TeMmIleparypa YXOIAIIUX Ta30B, M, CIEI0BATENIbHO,
camkaercs KIIJ III'Y. Camxenune KIIJI MeHee BbpIpa)k€HO Ha OJHOKOHTYPHOM
YCTaHOBKE, T'J€ pOCT aOCOJIIOTHOTO pacxoja Mapa KOMIEHCUPYET AJid NapoBOU
TypOWHBI CHUYKEHHUE €T0 MapaMeTPOB, HO BCE PaBHO HA IBYXKOHTYPHOM OH OCTa&Tcs
Boitie. [Ipu aTom MomHoCTh Beeit [ITY B 30He padotel I'TY mipu T4 = const. pactér
IIPU CHY>KEHHUH TEMIIEPaTypbl IEPET KOMIIPECCOPAMH.




[Tpunoxenue 6

BOHpOCLI AJIH CAMOCTOATEJIBHOT0 H3YYCHUSA

1. PaGoTa BcmomorarenbHOro o0Opy/n0BaHUsl KOTJIAa U TEIUIOBOM TypOMUHBI B
HOpPMAaJIbHBIX YCIIOBUSX, KOHTPOJIb 33 UX paOOTOM, aBapUIHOE OTKIFOUEHUE, OTKA3bl
B paborTe.

2. 3arpszHeHue konjeHcaropa. CrnocoObl O4MCTKU. BnusHue 3arpsizHeHUit
KOH/ICHCATOpa Ha 5KOHOMUYHOCTH OJI0Ka.

3. ABapuiiHble peXUMbl. ABApUIHBIE PEKUMBI KOTJIOB. ABapUHbBIE PEKUMBI
TypOuH. ABapuiiHble CUTYalliy Ha BCTIOMOTATEIbHOM 000pYy/0BaHUHU.

4. IlnaHoBele U aBapuifHble OCTaHOBBI OJIOKOB. PacxonaxuBaHue
obopynoBanusi. CxeMbl pacxoiaKuBaHus (IO Harpy3KoH, HU3KOMOTEHIIHATbHBIM
apoM, BO3AyXOM) U UX 3(PPEeKTUBHOCTb.

5. OcoOEHHOCTH MOJYUYEHHUsS] U MOCTPOCHUS SHEPTETUUYECKUX XaPaKTEPUCTUK
TeII0(UKALMOHHOTO 000PYA0BAHUS.

6. ABapuiiHble PEXHMBl 3KCIUTyaTallMd KOTJIOB. TEXHONOrHMS U PEXUM
aBapUITHOIO OCTaHOBA KOTJIOB.
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