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Размещенное изображение


1. Ilean ocBOEHUN TUCHUTLIHMHBI

K ocHOBHBIM HeJsIM OCBOCHUS JUCIHHUILTUHBI «JIorHueckoe ympaBieHHE H
3alIUTa SHEProoOOPYyIOBAHUS CIEAYET OTHECTH:

— ¢opMUpOBaHNE 3HAHUN O COBPEMEHHBIX MPUHIIMIIAX, METO/IaX M CPEACTBAaX
JIOTUYECKOTO YIPaBJICHUS U 3alIUThl SHEProoOOpyAOBaHMS, BXOMSIIETO B COCTaB
PHEPreTHYECKOTO KOMILIEKCA MPOMBIIIIICHHBIX MPEANPHUATHH;

— M3y4YeHHE CHOCOOOB TMOBBIIEHUS APGEKTUBHOCTH AKCILTyaTalllH,
JIOTUYECKOTO YIPaBJICHUS U 3alIUThl SHEProoOOpyAOBaHMS, BXOMSILETO0 B COCTaB
HHEPreTUYECKOT0 KOMIUIEKCA MPOMBIIUIEHHBIX IPEAIpUITHN, BEIpAa0OTKA HAaBBIKOB
y CTYJIEHTOB CaMOCTOSTEIbHO (OPMYJIMPOBATh M peEIIaTh 3a7aud OOecHedeHus
3aIUTHI TEIUIOUCTIOIB3YIOIINX U SHEPTE€TUYECKUX YCTAaHOBOK.

— TOATOTOBKA CTYIEHTOB K  JIEATEIbHOCTH B  COOTBETCTBHUH  C
KBaJIM(UKALIMOHHONW XapaKTepUCTUKON OakasiaBpa MO HalpaBJICHHIO, B TOM YHUCIIE
(dopMupoBaHrHE YMEHHI MO BBISBICHUIO HEOOXOIUMBIX yCOBEPIICHCTBOBAHUN U
pa3paboTke HOBBIX, Oojiee A(D(PEKTUBHBIX METOJIOB JIOTHYECKOTO YIIPABJICHUS H
3aIUThl SHEPro0OOPYIOBAHUS, BXOJALIETO B COCTAB IHEPreTUUECKOT0 KOMIUIEKCa
MPOMBIIUICHHBIX MPEANPUSATHIH.

K ocHOBHBIM 3a/1ayaM OCBOCHHS TUCIHUIUIMHBI «Jlormueckoe ympaBlieHUue H
3alUTa YSHEProoOOPyAOBaAHUSY CIEAYET OTHECTH:

— BBIpa0OTaTh HABBIKK y CTYACHTOB CAMOCTOSITENIEHO (hOPMYIUPOBATH 3aaUU
JIOTHYECKOT0 YIPABJICHUS U 3aIlUThl Y3HEProoOOPyAOBaHUS, BXOASIIEIO B COCTAB
HHEPreTUYECKOT0 KOMIIEKCA TPOMBIIIJICHHBIX MPEATNPUATUIH;

— HAy4YUTh MBICIUTh CUCTEMHO Ha MpUMeEpax MOBBIIEHUS 3(PHEKTUBHOCTU
JIOTHYECKOT0 YIPABJICHUS U 3alUThl Y3HEProoOOPYAOBaHUS, BXOISIIETO B COCTAB
HHEPreTUYECKOTO  KOMIUIEKCa MPOMBIIUICHHBIX OPENNpHIATHHA € Yy4eTOM
TEXHOJIOTHYECKUX, SKOJOTHYECKUX U SKOHOMUYECKHX (PaKTOPOB;

— HAY4YHUTh aHAIU3UPOBATH CYIIECTBYIOIINE METObI IOTUYECKOTO YIIPABICHUS
Y 3alIUThl SHEPTO000PYI0BaHNUS;

— JIaTh UH(OPMAIIMIO O HOBBIX METOAAX JIOTUYECKOTO YIPABICHUS U 3alUTHI
HEProoOOPyJ0BaHUS B OTEYECTBEHHONW M 3apyOeKHOW TMpaKTUKe, pPa3BUBATH
CIIOCOOHOCTH OOBEKTHBHO OIICHMBATh NPEUMYIIECTBA W HEJOCTATKH TaKHX
METOJIOB, KaK OT€YECTBCHHBIX, TaK U 3apyOC)KHBIX;

— HAYYUTh aHAJIM3UPOBATHh PE3YJIbTATHI JOTHUECKOTO YIPABICHUS U 3allUTHI
HHEProoOOPYOBaHUS, NPOU3BOAUTH MMOUCK ONTUMH3ALUOHHOIO pELIEHUsS C
MOMOIIIbIO BCEBO3MOKHBIX METO/IOB.

2. Mecto qucunmiuabl B ctpykrype OOII 6akanaBpuara

Hucrumummaa  «Jlorudeckoe ympaBlIeHHE W 3alluTa SHEProoO0PYIOBAHUS
OTHOCHUTCS K YHACTy MPO(heCCHOHATBHBIX YU€OHBIX TUCIUTIINH BapUATUBHOU YaCTH
OCHOBHOI 00pa3zoBaTeIbHOM TporpaMMbl OakaiaBpuarta.

«Jlornueckoe ympaBieHHE W 3alluTa SHEProoOOPYyIOBAHUSI» B3aHMMOCBI3aHA
JIOTUYECKA M COACPKATEIbHO-METOIUYCCKH CO CIECAYIONMMU JUCIUIUIMHAMHA W
npaktukamu OOIT:



B BapuatnBHOM YacTH NMKJIA JUCLUILINH:

— KoTenbHbIe yCTaHOBKY U ITApOT€HEPATOPHI;

— O0opynoBaHHE U YCTAHOBKU BOJONOATOTOBUTEIBHBIX CUCTEM;

— McTouHUKH U cucTeMbl TeriocHa0xkenus npeanpuaruid u XKX.
B yacTu nukia AUCHUIUIMH 110 BEIOOPY:

— TennosHepreTuuecKkrne CUCTEMBI POMBIIUIEHHBIX NPEIPUATHI;
— DneKTpoCcHA0KEeHNE MPOMBILIIIEHHOTO MPEIIPUSITHS;

— BricokoTemnepaTypHbI€ IPOLECCH] U YCTAHOBKH;

— DKCIUTyaTalus TEIIOIHEPTETUYECKUX YCTAaHOBOK U CUCTEM.

3. IlepevyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHHS MO JUCHUILINHE
(Moay.110), COOTHECEHHBbIE C MIAHUPYEMBIMH Pe3yJbTATaAMU OCBOEHHS
o0pa3oBaTeIbHOM MPOTrPaMMBbI

B pesynbrare
bopMuUpyrOTCA  CIEAYIONIME KOMIETCHIIMM U JOJIKHBI

OCBOCHU

JTUCIUTUINHBI

(Momyns) 'y oOydwaromuxcs
OBITh  JTOCTUTHYTHI

CIIEIyIOLIME pe3yJIbTaThl 00ydyeHUs Kak 3Tan (OPMHUPOBAHUS COOTBETCTBYIOLIUX

KOMIIETEHIINI
B pe3yabTare ocBOeHUs
o0pa3oBaTe/ibLHOI
Kon DOIDAMMEL Ilepeuens MIaHNPYeMbIX pPe3yJIbTATOB
KOMIIeTeHIINH p pu 00y4YeHHs MO JUCHHUTLINHE
o0yuaruuiicsi 10/1KeH
00J2a1aTh
OIIK-5 Croco0eH MPOBOIUTH 3HATD:

U3MEpEeHUs
IEKTPUUECKUX U
HEIEKTPUYECKUX
BEJIMYMH Ha 00BEKTaxX
TEII0PHEPTETUKU 1
TEIUIOTEXHUKH

e MeTo/IbI TOUCKA, XpaHEeHUs, 00paboTKH
U aHan3a HHPOPMAIIUU U3 PA3HBIX
UCTOYHUKOB U 0a3 TaHHBIX;
¢ uH(pOPMaLMOHHBIE, KOMITBIOTEPHBIE U
CETEBBIC TEXHOJIOTHH
yMeThb:
® OCYIIECTBIIATH MOUCK, XPAHEHHE,
00paboTKy 1 aHaIu3 HHPOPMAITUH U3
Pa3HBIX UCTOYHUKOB U 0a3 TaHHBIX;
® T[IpeICTaBIATh HHPOPMAIIHIO B
TpebyemMoM (hopmaTe C UCTIOIb30BaHUEM
UH(GOPMAIIMOHHBIX, KOMIIBIOTEPHBIX U
CETEBBIX TEXHOJOTHI
BJIA/I€Th:
® METO/JaMHU MOWCKA, XpaHEHUs, 00pabOTKU
U aHanu3a nHGOPMaIIUU U3 Pa3HBIX
UCTOYHUKOB M 0a3 TaHHBIX;
¢ uH(pOPMAIMOHHBIMH, KOMITLIOTEPHBIMU U
CETEBBIMU TEXHOJIOTUSIMH




4. CTpyKTYypa ¥ coaepkaHue JTUCHUILTHHBI

OO6miast TpPy10€MKOCTh AUCIUILIMHBI COCTABJISIET 2 3a4€THBIC €UHULIbL, T.C. 72
aKaJIeMHUYeCKUX Yaca (M3 HUX JICKIUU — 6 4acoB, CEMUHApPCKUE 3aHATUSA — 6 yaca,
caMocTosiTelIbHast paboTa cTyAeHToB — 60 vaca).

CtpykTypa U coaepKaHue TUCUUILUIMHBI «Jlornyeckoe yrpaBieHre U 3aiiuTa
HEPTro00OPYIOBAHUS 110 CPOKAM U BUAAM paboOThl OTpakeHsbl B [Ipuioxenun 1.

Conep:xxanue pa3aesoB JUCUUIINHbBI

Tema 1. HazHaueHre aBTOMAaTHYECKHUX 3AIIIUT

ABTOMaTHYECKHE CUCTEMbI 3aLIUTHI TETUIOBOIO 000PYI0BaHUS OT MOBPEKICHUM.
['maBHbIe 1 noKanbHBIE T3. CoBpeMEHHBIE 3alUTHBIE ycTpoiicTBa Ha TOC.

Tema 2. Jloruueckue 3JIeMEHTHI 3aLIUT

CocTaBHbIC YIPABIAIONIME W HCIOJHUTEIBHBIC 3JIEMEHTHI TEIJIOBBIX 3allWT.
TunoBkle ornepanuyu, JJIOrudeckre PyHKIIMU U IOTUIECKUE AIEMEHTHI B ABTOMATHUECKUX
cucremax TemoBbIX 3ammr. MuBepcus. Jlormueckoe ycunenue. KOHBIOHKIMS
(pynxuums N). Auzbronkius (bynkiust UJIN). ConpsbkeHue JTIorndeckux 31eMeHToB T3
c TOY.

Tema 3. O0ecneueHne HAIEKHOCTH 1eHiCTBUS TEIVIOBBIX 3a1UT

[ToBpexxnenus: TEmI0BOro ooopyaoBanus BeienacTeue aBapuil. Hagexxnocts T3.
Otka3 (HecpabarbiBaHuE€) WM JIOKHOE JeiictBue cucrembl T13. Hcnomnb3oBaHue
BBICOKOHA/ICKHBIX HCTOYHHUKOB JJICKTPUYECKOTO TMHUTAHWS. PallMoHaIbHBIA BBHIOOD
MPOEKTUPYEMBIX cucteM T3.

Tema 4. TensioBble 3a1IMTHI OCHOBHOI'O SHEPro000py/A0BaAHUS

ABTOMAaTHYECKHE 3aITUTHI 0apa0aHHBIX KOTJIOB. 3aIlMTa OT MOBHIIIICHUS TABICHUS
napa. 3ammTa no ypoBHIo B 6apabane. 3amnura OT NOTYCKHEHUs U moracaHus (akena.
3ammra OT TIOHMDKEHHS TEMITEpaTyphl TIeperpeBa MepBUYHOTO Mapa. ABTOMAaTHYECKHE
3aIUTHI MPSMOTOYHBIX TMAPOBBIX KOTJIOB. 3allUTa OT MPEKPAIICHUS TMOJA4d BOJBIL.
3amuTa OT pa3pbiBa TpyO BOJSHOTO SKOHOMaif3epa. 3aluTa OT MOBBIIECHUS
(MOHM)KEHUS) JaBJICHWS Tapa TIepell BCTPOSHHOM 3aJBMXKKOW. 3ammra oOT
YBEIMYCHUS 4YacTOThl BpAIlEHUS pPOTOpa. 3alMra OT YXYAIICHUS BaKyymMa B
KOHJIEHCATOpe. 3alluTa OT TMOHIKEHUS JIaBJICHUS Maciia B CUCTEME CMa3Kd M OX-
JIQXKICHUS TTOIITUITHUKOB.

Tema 5. ABToMaTH4YeCKas 3a1MTA BCIIOMOIaTeJIbHbIX YCTAHOBOK

3ammtel pereHepatuBHbIX [IBJI. 3amuter I1{Y. 3ammutbhl peayKIIMOHHO-
OXJIaIUTEIBHBIX YCTAHOBOK. 3aIIUTHBIC YCTPOUCTBA MEIBHUYHBIX CUCTEM apPOBBIX
KOTJIOB.



Tema 6. Opra#um3anusi JAMATHOCTHMKHM COCTOSIHHUSL O00OpPyIOBaHMSA M
NPOTrHO3UPOBAHNS U3MEHEHUS] TEXHOJIOTHYECKHUX IapaMeTpoB

[IporHo3upoBaHve 4Ype3MEpPHBIX OTKIOHEHWH BAXHEUIINX MapaMeTpoB U
NEPErpy3Kl OTAEIbHBIX JJIEMEHTOB aBTOMAaTHU3UPOBAHHOI'O TEXHOJIOIMYECKOTO
KomIulekca. Cpeacrsa pyyHoro auartosa. [IporaosupoBannue MHOKECTBA TApaMETPOB
C MOMOILBIO crnopaaudeckoro KoHtposs. llpemymnpexnenune orkazoB B pabote
AIIEMEHTOB CUCTEMBbI ynpaBieHus. J[MarHo3 coctosHus o0opyaoBaHus. Jlornueckue
ycTpolicTBa  auarHoctukd.  OpraHuzanus — aBTOMaTHU3MPOBAHHOW  CHUCTEMBI
ynpasieHus TexHojgornyeckum mnporeccoM. JICY copemennsix ACY TII. 3anaun
TEXHUYECKONM Te€HETUKU (BBISBICHHE W aHaIW3 Hemosiagok u aBapuii TOY B
OPOIUIOM) W THPOTHOCTHKM (TpeAcKa3aHue M3MEHEHUl TEeXHOJOTHYECKHX
apaMeTpoB U COCTOSIHHUSA OOOpYyAOBaHUS 4Yepe3 3aJaHHbI OTPE30K BPEMEHU B
OyAyuiem), CBS3aHHbBIE C KOMIIJIEKCOM BBIYMCIUTENbHBIX U JJOTHYECKUX ONEPALIUM.

5. O6pa3oBaTre/ibHbIE TEXHOJIOTUH

Metonuka npenogaBaHus JUCUUIUIMHBI «JIormueckoe ynpaBieHUe U 3alluTa
HEProoOOpPyOBAHUS» U PeATU3alMs KOMIETEHTHOCTHOTO MOJIX0/1a B U3JI0KEHUU
W BOCHpUATUM MaTepuaja MpeAyCMAaTPUBAET MCIOJb30BaHUE CIEAYIOIIUX
aKTUBHBIX M WHTEPAKTUBHBIX (HOPM MPOBEICHUS TPYIIOBBIX, WHIUBUAYAJIbHbIX,
ayJIMTOPHBIX 3aHATUH B COYETAaHUM C BHEAYAUTOPHOU pabOTOM C LEJbIo
dbopMupoBaHUs U pa3BUTHS NMPOHEeCCUOHATBHBIX HABBIKOB 00YYaIOLUXCSI:

— MOJTOTOBKA K BBITIOJIHEHUIO MPAKTUYECKUX PAa0O0T B ay/IUTOPUIX By3a U HA
MOIIHOCTSIX NPEANPUITHII-TAPTHEPOB;

— MOJTOTOBKA, MPE/ICTABIICHNE U 00CYX ICHUE MPE3CHTAINI HA CEMHUHAPCKUX
3AHATUSX;

— WCTOJB30BAHME WHTEPAKTUBHBIX (POPM TEKyHIETO KOHTpOJE B (dopme
ayIUTOPHOTO U BHEAYAUTOPHOTO HHTEPHET-TECTUPOBAHNS;

— TPOBEJIEHWE MAaCTep-KIacCOB 3KCHEPTOB U CHELUUATMCTOB MO METOJaM
JIOTUYECKOTO YIPABJICHUS U 3aIUThI SHEProo00pyI0BaHMUsl, a Takxke 3P (PEKTUBHBIX
METOJI0B IKCIUTyaTal[ui TEMIOAHEPTETUYECKOT0 000Dy I0BAHUS.

VY nenbHbIN BeC 3aHATUH, TPOBOJUMBIX B HHTEPAKTUBHBIX (pOpMax, onpezesieH
IJIABHOM 1I€JIbI0  00pa3oBaTEeNbHOW MPOrpaMMbl, OCOOCHHOCTHbIO KOHTHHIEHTA
oOy4Jaromuxcs U CoiepKaHueM JTUCHUIUTMHBI «Jlorudeckoe ynpapieHHue U 3aluTa
HHEProo0OPYOBAHUS» U B IEJIOM IO JUCHUIUIMHE cocTaBisgeT 50% ayauTopHBIX
3aHATHI. 3aHATUS MPAKTUYECKOTO TUIA cOCTAaBISIIOT 50% 0T 00beMa ay TUuTOPHBIX
3aHSATHMN.

6. OeHOYHBIE CPEACTBA AJIM TEKYLIEr0 KOHTPOJIsl YCIIeBaeMOCTH,
NMPOMEKYTOUYHOI ATTEeCTAIMHU M0 UTOTaM OCBOEHUSI TUCHUILIUHBI U Y4e0HO-
MeTOoAuYecKoe o0ecrnevyeHue CaMOCTOATEIbHOI PadoThI CTYIeHTOB

B npouecce o0yueHus HMCHOJB3YIOTCS CIEAYIOIIME OLIEHOYHbIE (OPMBbI
CaMOCTOSITENILHON PabOThl CTYJIEHTOB, OLEHOYHbIE CPEACTBA TEKYILLIEro KOHTPOJISA
yCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTALIMM:



- IOATOTOBKA M BBICTYIJIECHUE HA CEMUHAPCKOM 3aHATHUU C NPE3CHTalUEd U
o0CyXJieHHeM Ha TeMy «TeXHHYecKue CpeAcTBa 3alUThl YHEProoOOPYIOBAHUS
(MHAMBUTYATIBHO JJIS KAX0T0 00y4aroIerocs).

OueHouYHbIE CpPEICTBAa TEKYLIEro KOHTPOJIS YCIEBAEMOCTH BKIIIOYAKOT
KOHTPOJIbHBIE BOIPOCHI U 3a7aHus B popMe OJaHKOBOTO U (MJIM) KOMIIBIOTEPHOIO
TECTUPOBAHUS, JJII KOHTPOJS OCBOCHHUS OOYyYarOLIMMUCS pa3/ieNioB JUCUUIUIMHBI,
3allMTa OTYETOB MO MPAKTHUECKUM 3aJaHUSIM.

OOpa3ipl TECTOBBIX 3aJaHUM, 3aJaHUN paCUYETHBIX pabOT, KOHTPOJBHBIX
BOIIPOCOB M 3aJaHUN Il TPOBEACHUS TEKYIIEro KOHTPOJsS, MPUBEIACHBI B
MIPUJIOKECHUH 2.

6.1. ®oH/I O1IEHOYHBIX CPEJICTB /JIs1 MPOBeIeHUs NMPOMEKYTOUHOI aTTeCTAIMU
00yJaImuxcs no JUCHUUIJINHEe (MOTYJIIO)

6.1.1. IlepeyeHb KOMIIETEHIIUI ¢ yKa3aHUEM 3TAaNoOB UX GOPpMHUPOBAHNS B
npoiecce 0OCBOCHUs1 00pa30BaTe/IbHON MPOrpaMMmBbl.
B pe3yabTaTe 0CBOCHUS TUCUMILIMHBI (MOAYJIsA) (OpMUPYIOTCS CieAyIOLIUe

KOMIIETCHIIN A
Kon B pe3ysabTare ocBoeHUs1 00pa30BaTebHON MPOrpaMMbl
KOMIeTeHIUH o0yualommiics 10/zKeH 00J1a1aTh
OIIK-5 CIIOCOOEH TNPOBOJUTH H3MEPEHUS BJIEKTPUUECKUX U HEAIEKTPUUECKUX
BEJINYMH HA O0BEKTAX TEIUIOPHEPTETUKU M TEITIOTEXHUKH

B npouecce ocBoeHust 00pa3oBaTenbHON MPOrPaMMBbI JaHHbIE KOMIIETEHIIUH, B
TOM YHCJIC UX OT/AEIbHbIE KOMIOHEHTHI, (HOPMHUPYIOTCS MTOATAIMHO B X0/I€ OCBOCHUS
OOy4YarOMMMHUCS JUCUUIUIMH (MOJyJei), MPaKTUK B COOTBETCTBUHU C Y4E€OHBIM
MJIAHOM M KaJICHIapHBIM IpadukoM yueOHOTo mpoliecca.

6.1.2. Onucanue noka3saresieid 1 KPpUTEPHEB OLICHUBAHUS KOMIICTEHIIHI,
(popMHpPYyeEMBIX 110 HTOT'aM OCBOCHHS JMCHHUIIHHBI (MOAYJIs1), ONMUCAHUE KA
OLICHMBAHMA

[TokazareneM OIICHMBAHUSI KOMIIETCHIIMA Ha pPa3MYyHBIX JTamax Hx
(bopMHUPOBAHUS SIBISETCS JOCTIKEHUE 00yJarOIIMMICS TUTAHUPYEMBIX PE3yIbTaTOB
0oOy4eHUs MO JUCHHUILIUHE (MOJYIIIO).



OIIK-5 - crocoben IMPOBOAUTL U3MCPCHUS JJICKTPUUCCKHUX W HEIJICKTPUUCCKUX BCJIIMYMH Ha
00BeKTax TCIUIOOHCPICTUKHN U TCIINIOTCXHUKU

Kputepun ouennBanus

Onenka
Onenka
«X0pOoLIOo» Ounenka
Ouenka «yOBJICTBOPH
(3a4uTeHoO) «OTJIMYHO»
«HEYI0BJIETBOPHUTEJI TeJbHO»
IMoka3arenan 18071 (3a4TeHo) WiIn
bHO» (He 32a4UTeH0) | (3a4TeHO0) UJIH .
. MOBBILICHHBI BbICOKHI
HWJIH OTCYTCTBUE HU3KOH .
il ypoBeHb YPOBEHb
copMHPOBAHHOCTH YPOBEHb
O0CBOCHUS O0CBOCHMS
KOMIIETeHIIM U 0CBOCHMS
KOMIIETEHIH | KOMIIeTeHIHH
KOMIIETeHI[ U "
3HATh: Obyuaromuiics Obyuatomuiics Obyuaromuiic | OO0yvaromuiics
Mertob! JIEMOHCTPHPYET JIEMOHCTPUPYET s JIEMOHCTPHPYET
[POBEICHHUS II0JIHOE OTCYTCTBUE HEIOJHOE JEMOHCTPUPY | IOJIHOE
THIOBBIX WM HETOCTAaTOYHOE COOTBETCTBHE €T YaCTUYHOE | COOTBETCTBHE
2
IAHOBBIX COOTBETCTBHE CIIe Ty IOIINX COOTBETCTBHE | CIICTYIOLINX
o CIEeIYIOIUX 3HAHUI: H: CIEeYOIUX i:
HCTIBITAHMH U Ay 0L 3HAHUI: METOJIbI Ayiow 3HAHUI: METOJIbI
METO/Ibl IPOBEACHHUS 3HaHUIL:
PEMOHTOB Abl IIPOBC] MPOBECACHUS eTOML! OpOBECACHUS
TUIIOBBIX, IJIAHOBBIX
TeXHOTOrMYECKo 1 TUIOBBIX, THUIIOBBIX,
ro HCTIBITAHUU U IJIAHOBBIX HPOBEICHUA | [1y1aHOBBIX
€MOHTOB i TUIOBBIX i
060pYIOBAHHS, p WCIIBITAHUI 1 HJ'IaHOBLI;( WCIIBITAHUIN 1
TE€XHOJIOTHYECKOIO
MOHTAXKHbIX, . PEMOHTOB s PEMOHTOB
000pyOBaHUs
HANAOYHBIX U pya , TEXHOJIOTHYECK D eAOTOB TEXHOJIOTHYECKO
MOHTKHBIX
IyCKOBBIX PaboT ’ oro P ro
HaJlaI09HbIX U obopynoBanus, | TEXHOJOIMYC | oGopynoBaHHMs,
IIyCKOBBIX paboT MOHTAXKHBIX, CKOTO MOHTAXKHBIX,
HaJIaJOYHBIX U 000pynoBaH HaJTaJO4YHBIX U
Iy CKOBBIX ui, Iy CKOBBIX
pabor. MOHTAXHBIX, | paGoT, cCBOOOIHO
Homyckarorcs HaJIAIOYHBIX | omepupyer
3HAYUTEIIbHBIE U IIYCKOBBIX | MPHOOpPETEHHBIMU
OIINOKH, paboT, Ho 3HAHUSAMH.
HPOSIBIISCTCS JIOITYCKatOTCsI
HEJOCTaTOYHOCTh | HE3HAUUTEIbH
3HAHUU, 110 PSAY | ble OLIMOKH,
HIOKa3aTele, HETOYHOCTH,
oOyyaronuiics 3aTpyAHEHHS
HUCIIBITBIBAET npu
3HAYUTCIIBHBIC aHaAJIUTUYECKU
3aTPYAHCHHUA TIPK | X onepalusix.
OTICPHPOBAHUHI
3HAaHUAMU MPU UX
HIepeHoce Ha
HOBBIC CUTYAIIH.
YMeTh: OOyuaromuiics He OO0yuaromuiics Oo6yuaromuiic | OOyuarorumiics
OGecneunBarhb yMeeT W B JIEMOHCTPUPYET s JEMOHCTPHPYET
NpoBeeHUEe HEJIOCTaTOYHOU HETIOJTHOE JNEMOHCTPHpPY | MOJHOE
THUIIOBBIX CTCIICHU YMECT COOTBETCTBHUEC €T 4aCTUYHOC COOTBETCTBUC
2
[IAHOBEIX obecrneunBaTh CIIETyIOHINX COOTBETCTBHE | CIICAYIOIIHNX




WCIIBITAHUHN U
PEMOHTOB
TEXHOJIOTHYECKO
ro
o0opymoBaHus,
MOHTa)XHBIX,
HaJIaJI0OYHBIX U
ITyCKOBBIX paboT

MIPOBEACHUE
THUIIOBBIX, MJIAHOBBIX
HUCIBITAaHUN U
PEMOHTOB
TEXHOJIOTHYECKOTO
o0opyIoBaHUsA,
MOHTAaKHBIX,
HaJIagO0YHBIX U
MTyCKOBBIX paboT

YMEHUH:
obecrieunBaTh
MIPOBEJICHUE
TUTIOBBIX,
TIJIAHOBBIX
WCIIBITAHUHN 1
PEMOHTOB
TEXHOJIOTHYECK
oro
obopytoBaHus,
MOHTa)KHBIX,
HaJaJJOYHbIX U
ITyCKOBBIX
pabor.
Honyckarorcs
3HAYUTEIbHBIC
OIIINOKH,
IIPOABIIACTCA
HEIOCTATOYHOCTh
YMEHHUH, M0 pATY
ToKazaTesen,
oOyJaromuiics
HCIIBITHIBAET
3HAYUTCIBHBIC
3aTPyIHEHUS IIPU
OTICPHUPOBAHUHI
YMEHUSIMH IIPU
UX TepeHoce Ha
HOBBIC CHUTYaIIHH.

CIICAYIOIINX
YMEHHUI:
obecrneunBar
b
MPOBEICHUE
TUIMOBBIX,
IJIAHOBBIX
HUCIBITAaHUN
Y PEMOHTOB
TEXHOJIOTHYE
CKOT'0
o0opyaoBaH
nsl,
MOHTa)XHBIX,
HaJIaJOYHBIX
U IIyCKOBBIX
pabor.
VMmenus
OCBOEHBI, HO
JIOTTYCKAIOTCS
HE3HAYUTEIbH
bI€ OIIMOKHU,
HETOYHOCTH,
3aTpyIHCHUS
pu
AHAIIUTUYCCKHN
X OIleparusx,
nepeHoce
YMEHUH Ha
HOBEIE,
HECTaHIapTH
bI€ CUTYAIUH.

YMEHUI:
obecreunBaTh
MIPOBE/ICHHE
THUIIOBEIX,
IJIAHOBEIX
HUCIIBITAaHHUHN U
PEMOHTOB
TEXHOJIOTHYECKO
ro
obopynoBaHus,
MOHTA>HBIX,
HaJlaJ0YHBIX U
ITyCKOBBIX
pabot. CBoGomHO
orepupyeT
npuOOPETEHHBIMU
yMeHI/ISIMI/I,
HpI/IMCHSICT HUX B
CUTyalusax
TTOBBIIICHHOH
CIIOKHOCTH.

BJa€Th:
Metonamu
MIPOBEICHUS
TUTIOBBIX,
TJTAHOBBIX
WCTIBITAHUH U
PEMOHTOB
TEXHOJIOTUYECKO
IN0)
o0opyI0BaHUA,
MOHTA)KHBIX,
HaJIaJI0YHbIX U
MyCKOBBIX paboT

OOyuaromuiics He
BJIajIeeT WK B
HEJI0CTaTOYHOM
CTETEHH BJIajIeeT
METO1aMH1
MIPOBEACHUS
TUIOBBIX, IJIAHOBBIX
WUCTIBITAHUHN U
PEMOHTOB
TEXHOJOTHIECKOTO
obopymoBaHus,
MOHTa)KHBIX,
HaJIaJIOYHBIX U
ITyCKOBBIX paboT

OO0yuaromuiics
BJIAJICCT
METOJaMH
MIPOBEICHUS
TUTIOBBIX,
TIJIAHOBBIX
HCTBITAaHUI U
PEMOHTOB
TEXHOJIOTHYECK
oro
obopytoBaHus,
MOHTa)KHBIX,
HAJIaJIOYHBIX 1
MyCKOBBIX
pabor B
HETIOJTHOM
00BeEME,

JIOTTY CKatOTCsI
3HAYUTCJIBHBIC
OIINOKH,
MPOSIBIISIETCSI

OO0yuaromuiic
sl YACTUYHO
BJIAJICET
METOIaMH1
MPOBEICHUS
THUTIOBBIX,
MJIAHOBBIX
HUCTIBITAHU N
Y PEMOHTOB
TEXHOJIOTHYE
CKOT'O
obopynoBaH
us,
MOHTa)KHBIX,
HaJIaJIOYHBIX
1 TTyCKOBBIX
pabor,
HAaBBIKA
OCBOCHBI, HO
JIOITYCKatOTCsI
HE3HAYUTEIbH

OOyyaromuiics B
ITOJTHOM 00BeMeE
BJIAJIEET
METOIaMH
MPOBEJCHUS
THUTIOBBIX,
MJIAHOBBIX
HUCITBITAaHNUN U
PEMOHTOB
TEXHOJIOTHYECKO
ro
00opytoBaHus,
MOHTa)XHBIX,
HaJaJ04YHbIX U
ITyCKOBBIX
pabort, cBo6oaHO
NPUMEHSET
MOJIyYCHHBIC
HABBIKU B
CUTYyaIusIX




HEJIOCTATOYHOCTh | BI€ OIIMOKH, MTOBBIIIICHHOM
BIIAJICHUS HETOYHOCTH, CJIO’KHOCTH.
HaBLIKaAMH I10 3aTpyAHCHUS

pany npu

nokasaTeliei, AHAJTUTHYICCKH
OO0yuatomuiics X OIlepaIusx,

HCHBITHIBAET repeHoce

3HAYNUTECIIbHEIC YMEHHI Ha

3aTPYAHCHHS DU | HOBBIE,

MPUMEHEHUH HeCTaHAApTH

HAaBBIKOB B HOBBIX | bI€ CUTYAI[UH.

CUTYaIusIX.

[ITkanbl OLEHWUBAHUA pE3yJAbTATOB NPOMEKYTOUYHOM aTTECTAllMM U UX
ONMCaHUE:

DopMa NPOMEKYTOUYHOM ATTECTALMH: 3a4eT.

[IpomexyTouHas arrectaius oOydaromuxcsi B popme 3auéta MpoBOIUTCS IO
pe3yJibTaTaM BBITIOJIHEHUSI BCEX BHUJOB Yy4eOHOU pabOThl, MPEeayCMOTPEHHBIX
y4eOHBIM IIJIAHOM IO JaHHOM TUCHUIUIMHE (MOAYJII0), TIPU ATOM YUYUTBHIBAIOTCS
pe3yJbTaThl TEKYLIErO0 KOHTPOJIS YCIEBAEMOCTH B TedeHUe cemectpa. OlueHka
CTENEHU JIOCTHXKCHHSI O00y4YaroIIMMHKCS IUIAHUPYEMBIX pe3yJIbTaTOB OOyUYEHHUS 10
TUCHUIUIMHE (MOYJI0) TPOBOJIUTCS TPErojaBareieM, BEAYLIUM 3aHSTHS 110
JUCUUIUINHE (MOAYJII0) METOJOM SKCIIEPTHOM OlleHKU. [1o nToram npomMexxyTouHou
aTTECTAllUM MO AUCUUILIMHE (MOAYJII0) BBICTABIISIETCS OIIEHKA «3aYTEHO)» WJIU «HE
3a4TEHO.

HIxana
OllCHUBAaHHUSA

Onucanue

BrimonHeHb! Bce BUABI yueOHOU paboThl, TPelyCMOTPEHHbIE yUeOHBIM IJIAaHOM.
CTyneHT JeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YyMEHUH, HaBBIKOB
NpUBEICHHBIM B TaOnMuIlaX TMoOKa3aTeled, omepupyer MNpuoOpPEeTEeHHBIMU
3auTeHo 3HAHUSIMU, YMEHHUSIMHU, HaBbIKAMH, IPUMEHAECT UX B CUTyalMAX MOBBIIICHHOU
cnoxHocTu. [Ipy 3TOM MOryT OBITH JOMYIIEHBl HE3HAYUTEIHHBIE OILIUOKH,
HETOYHOCTH, 3aTPYAHEHUS NTPU AHATUTHYECKUX ONEPalUAX, IEPEHOCE 3HAHUM
Y YMEHUH Ha HOBBIE, HECTAHJAPTHBIC CUTYyAIUH.

He BbimonHen oauH niam Oosiee BUIOB y4eOHON paOOThI, MPEeayCMOTPEHHBIX
y4eOHbIM M1aHOM. CTYZEHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB IMPHUBEICHHBIM B TaOMUIAX IOKa3aTeNel, IOIMyCKarTCs
3HAYUTENIbHbIE OIIMOKU, MPOSBISETCS OTCYTCTBUE 3HAHUM, YMEHUI, HABBIKOB
0 pALy MOKa3aTesel, CTYIEHT UCIIBITHIBAET 3HAUUTEIIbHBIE 3aTPyAHEHUS IIpU
OTEpUPOBAHMH 3HAHUSAMHU U YMEHUSMU IPU UX NIEPEeHOCE HAa HOBbIE CUTYaIlUH.

He 3aureno

@DOHJIbI OLICHOYHBIX CPEACTB MPEJCTABICHb B MPHIOKEHUSX K padouei
porpamme.



7. YueOHO-MeTOANYecKOe U HHPOPMAIMOHHOE o0ecniedeHue TUCHUIIIMHBI

a) OCHOBHAs JMTepaTypa:

1. ITe3uep JI.JI. Teopust cucteM ympaBieHus [DJIEKTPOHHBIN pecypc]: yueo.
nocodue — DneKkTpoH. AaH. — MockBa: ['opHas knura, 2002. — 472 c¢. — Pexum
noctymna: https://e.lanbook.com/book/3476.

2. IlepBos3Banckuii A.A. Kypc Teopunm aBTOMaTHYECKOrO YHPABICHUS
[DnexkTpoHHBIN pecypc]: yueb. mocooue — InekTpoH. naH. — Cankrt-IletepOypr:
Jlanb, 2015. — 624 ¢. — Pexxum goctyna: https://e.lanbook.com/book/68460.

3. Jle6eneB FO.M. Teopusi aBTOMATHYECKOTO YMpaBICHUS [DICKTPOHHBIN
pecypc]: yueb. nocobue / FO.M. Jlebenes, b.1. KonoBanoB. — DneKTpoH. 1aH. —
Mockaa: TYCVYP, 2010. — 162 C. — Pexxum JIOCTyTIA:
https://e.lanbook.com/book/4947.

4. KonoBanoB Bb.M. Teopusi aBTOMaTUYECKOTO yIpaBICHUS [DIEKTPOHHBIN
pecypc]: yueb. mocobue / b.1. Konosanos, FO.M. JlebeneB. — DIIEKTpPOH. AaH. —
Caukr-IlerepOypr:  Jlamb, 2016. — 224 c¢. — Pexum jgocryna:
https://e.lanbook.com/book/71753.

5. Tl'angyx A.P. Teopust aBTOMaTHYECKOTrO YIIPABIECHUS B IPUMEPAX U 3a7a4ax
c pemienusimu B MATLAB [DnektponHslii pecypc]: yueb. nocobue / A.P. Taiinyx,
B.E. benses, T.A. [IbsBuenko. — OnektpoH. gaH. — Cankr-IlerepOypr: Jlaus,
2016. — 464 c. — Pexxum goctymna: https://e.lanbook.com/book/71744.

0) 10MOJIHUTEIbLHAS JIUTepaTypa:

1. [MTamenko @.®. OCHOBBI MOJECIMPOBAHUA DHEPIETHUECKUX OOBEKTOB
[Dnexktponnsiii pecype] / @.D. INamenko, I'.A. [lukuna. — DNEKTpOH. AaH. —
Mockaa: ®uzmarnur, 2011. — 464 c¢. — Pexum  jocrymna:
https://e.lanbook.com/book/5284.

2. IlnetneB I'.Il. ABTOMaTHM3anMs TEXHOJIOTMYECKMX IMPOILECCOB U
MIPOU3BO/JICTB B TEIJIOAHEPTETUKE [ DJIEKTPOHHBIN pecypc]: yueO. — DIEeKTPOH. JIaH.
— Mocksa: Hzparensckuii nom MOU, 2016. — 352 c¢. — Pexum pocryna:
https://e.lanbook.com/book/72191.

3. Mupnoscknit C.B. ABTOMaru3anusi TEXHOJOTMYECKHX IPOLIECCOB M
MPOU3BOJICTB [DNEKTPOHHBIN pecypc]: ydeb. mocoOue — DJIEKTpOH. JaH. —
Mocksa: TYCVYP, 2005. — 100 C. — Pexxum JIOCTyIA:
https://e.lanbook.com/book/5442.

4. Tpycos A.H. ABTomMaTu3anus TEXHOJIOTMYECKUX MMPOLIECCOB U MPOU3BOJICTB:
yue0. mocobue [DneKTpoHHBIM pecypc]: yueb. mocoOue — INEeKTpPOH. JaH. —
Kemeposo: Ky3['TY umenu T.®. I'opbauesa, 2010. — 200 c¢. — Pexxum pocrymna:
https://e.lanbook.com/book/6609.

5. JlaBpumie N.b. Ilpumenenne CAIIP B aBTOMaTH3alluM TEXHOJIOTHUYECKUX
MPOIIECCOB [ DNEKTPOHHBIN pecypc]: yaed.-meto. mocooue / .b. Jlappumes, A.1O.
Kupuko. — Dnexrpon. gan. — Cankr-Ilerepoypr: HUY UTMO, 2009. — 8 ¢. —
Pexxum nocryna: https://e.lanbook.com/book/40878.

6. AnteiHOaeB P.b. Teopusi TEXHUYECKUX CHUCTEM U METOJbl MHKEHEPHOTO
TBOpPUECTBA B PEIIEHHWU 3aJad ABTOMATU3ALMM TEXHOJOTMYECKHX IPOLECCOB:
ydyebHoe mocobue [IaekTpoHHbIN pecypc]: yueb. mocodue / P.b. Anteinbaes, JI.B.
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["anmuna, JI.A. [Ipockypun. — 3nextpoHn. gan. — Openodypr: OI'Y, 2016. — 189 c.
— Pexxum noctyma: https://e.lanbook.com/book/98008.

B) MpOorpaMMHoe odecrieyeHne U HHTePHeT-pecypchbl:

[TporpamMmmHoOe obecrieueHre He IPeyCMOTPEHO.

HHTepHET-pecypchl  BKIIOYAIOT  yYEOHO-METONWYECKHE MaTepuaibl B
AJIIEKTPOHHOM BHJIE, TpexactaBieHHble Ha caite (http://lib.mami.ru/ebooks/ B
paznaene «bubnuorekay.

[Tone3npie  y4eOHO-METONMYECKHE W HWH(DOPMAIMOHHBIE  MaTepHaIbI
IIPEJCTABJICHbl Ha calTax:

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. MarepuajibHO-TeXHHYECKOE o0ecriedyeHue TUCHUIIIMHBI

Cneunanu3upoBanHas ydeOHas jabopatopusi kadeapbl «lIpombinieHHas
tertodHepreTrkay Aya. AB2406, ocHameHHast J1abOopaTOPHBIMA YCTaHOBKAMH:

- «Omnpenenenune kodhPuimeHTa TeMepaTyponpoBOJHOCTH CTAIH METOJIOM
PETYJISIPHOTO PEKUMaY;

- «Onpenenenue ko3(pPuireHTa Termonepeaadn npy BIHYKIEHHOM TEYSHUN
XKUIKOCTH B TpyOe (TpyOa B TpyOe)»;

- «Omnpenenenvne kKodp@uIMEeHTa TEIIONEpeIadyl METOJAOM pETYJISpHOro
pexumMa;

- «Onpegenenne kod3ppuuueHTa TEIIOOTAAUN MPHU MY3bIPHKOBOM KUIIEHUU
KUIKOCTH Ha LIWJIMHIPEY;

- «Omnpenenenue kodpPuiuenHTa TEIONPOBOAHOCTA TBEPIBIX TEJI METOJIOM
HUIMHAPUYECKOTO CIOS.

MynbTumenuiinas ayautopus kadenpsl «[IpoMbliieHHast TETIOAHEPTETUKA
Ayna. AB2415, ocHanieHHasi OprTEXHUKON U MyJIbTUMEIUA CPEeICTBAMU (TIPOEKTOP,
[IK u np.), skcnepumenrtanbHas korenbHas Ha 0aze OAO BTU (Ha ocHoBanum
Horoopa o corpyanudectse) ¢ cucremoit KUII u aBromatuku.

9. MeToau4ecKkue peKOMEHIALMH ISl CAMOCTOSATEIbHOM PadoThI
CTYJAE€HTOB

Maprommin  JILA., CennukoBa O.b., CasemseB W.JI. Meronnueckune
pPEeKOMEHJalMM 10  OpraHu3alid  CaMOCTOSITENbHOM  padoThl  CTYAEHTOB.
Hanpasnenne mnoaroroBku: 13.03.01 «TemnosHeprernka u TEIUIOTEXHUKAY,
npo¢puib «Terio3HepreTuyecKue yCTaHOBKY, CUCTEMbI U KOMILIEKCh». — M.: 13a-
BO MOCKOBCKOIo nmoiaurexa, - 46 c.

10. MeToanyeckue peKOMeHIAIUH IJIs IPenoaaBaTeJis

11


http://lib.mami.ru/ebooks/
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

[IpenonaBanue  aucuuiuHbel  «Jlormdyeckoe  ympaBiI€HUME M 3allldTa
HHEProoOOPYJOBaHUS» HUMEET CBOEH 1IeJIbI0  O3HAKOMUTh CTYIEHTOB C
JOCTHKEHUSIMH B O0JIACTH METOJOB JIOTUYECKOTO YTMPABICHHUS U  3allUThI
HEProodOPy0BaHUS, JOOUTHCS YSACHEHUS MU OCHOBHBIX 3aKOHOMEPHOCTEH ITHX
METOJIOB, NPUBHUTh UM MPAKTUYECKHE HABBIKA HCIOJb30BAHMS ATUX 3HAHUU K
KOHKPETHBIM IIPOU3BOJICTBEHHBIM CUTYaIUSIM.

[IpenogaBanye TUCIUILUIMHBI ocylecTBisieTcs: B cooTBercTBuU ¢ PI'OC BO.

L]envio METOIUYECKUX PEKOMEHAAINH SBIIAETCS MOBBILIEHUE YPHEKTUBHOCTH
TEOPETUYECKUX M TMPAKTUYECKUX 3aHATUH BCIEACTBHE OoJiee YeTKOW HX
OpraHu3alliyd MpernojaBaTeyeM, CO3/IaHus IEJIEBbIX YCTAHOBOK IO KaXIOW Teme,
CUCTeMaTH3allud MaTepuaja MO Kypcy, B3aUMOCBSI3M TE€M Kypca, TIOJIHOTO
MaTepHAIBHOTO U METOANYECKOro o0ecredeHus: 00pa3oBaTeIbHOTO Ipoliecca.

Cpeocmea obecneuenusi 0C80eHUs OUCYUNTIUHDBL

[Ipy w3ydYeHHH IUCLUIUIMHBI PEKOMEHAYETCS HCIIOJIb30BaTh CIIEIYIOLIUE
CpeJlICTBA:

— PEKOMEHyEMYIO OCHOBHYIO U JOTOJIHUTENIbHYIO JIUTEPATYPY;

— METOAMYECKHUE YKa3aHUs U TOCOOus;

— KOHTPOJIbHBIE 3aJJaHUs [UIsl 3aKPEIJICHUS] TEOPETUYECKOTO MaTepHaa;

— 3JIEKTPOHHBIE Bepcuu (eJepaibHbIX 3aKOHOB, YUeOHUKOB U METOJUYECKUX
yKa3aHUl Jig BBINOJHEHUS MPAKTUYECKUX pabOT U CaMOCTOSATEIbHOW padOThI
OakanaBpoOB.

Memoouueckue pekomeHoayuu no Opeanu3ayuy U3y4eHus OUCYUNIUHbL

JIisi MakCMMallbHOTO YCBOEHUSI JHCLMIUIMHBI PEKOMEHIYETCS H3JI0KEHUE
JICKIIMOHHOTO MaTepHalia ¢ JJIEMEHTaMH 00CYKICHHUS.

B kadecTBe METOAMKHA TPOBEACHUS NPAKTHUUECKUX 3aHATHUM MOXKHO
IPEITIOKHUTh

1. Cemunap — 0OCyXJIeHHE CYIIECTBYIOIIMX TOYEK 3PEHMs Ha MpolieMy H
IIyTH €€ PELICHMUS.

2. Temaruueckue JOKIAAbl, TO3BOJISIIOUIME BbIPAOATHIBATh  HABBIKU
nyOJUYHBIX BBICTYILJIEHUH.

JUJis MakCHMaJIbHOTO YCBOEHHUSl JMCUMIUIMHBI PEKOMEHAYETCS IMPOBEIACHUE
MUCBMEHHOT'0 ofpoca (TECTUPOBAHME) MAarucTpoB IO MarepuaigaMm JeKIHd u
npaktuyeckux padot. [lonbopka BOIpOCOB 151 TECTUPOBAHMS OCYIIECTBIISIETCS HA
OCHOBE H3YYEHHOTO TEOPETHYECKOro Marepuana. Takod NOoAXO0J TO3BOJISET
MOBBICUTh MOTHBAIMIO OakajaBpOB TMPU KOHCIEKTUPOBAHUM JIEKIIMOHHOTO
Marepuara.

JI71s1 OCBOEGHMS HABBIKOB MOHWCKOBOM M HCCJIEN0BATEIBCKOW JEATEIbHOCTHU
OakanaBp MUIIET KOHTPOJIbHYIO paboTy WiH pedepar mo BeIOpaHHON (CBOOOIHON)
TEME.

Jlexyuu TpOBOJATCS B OCHOBHOM ITOCPEICTBOM METOJA YCTHOI'O M3JI0KEHUS C
3JIeMEHTaMH MPOOJIEMHOT0 MOAX0/1a ¥ Oece/bl.

Cemunapckue  3aHAmus MOTYT UMeETh  pa3Hble (opmbl  (pabora ¢
HCCJIE0BATEIILCKON JIMTEPATypOM, aHAJIW3 JaHHBIX HOPMAaTHUBHOM M CIPABOYHOM
JUTEPATyphl, CIyIIAHWE JOKIAZAOB W Jp.), BbHIOMpaeMble MpErnoaaBaTesieM B
3aBUCUMOCTH OT MHTEPECOB 0aKalaBpOB U KOHKPETHOMN TEMBI.
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Camocmoamenvnas paboma OaxkajgaBpa BKJIIOYaeT B CeOS DIIEMEHTHI
pedepupoBaHus U KOHCIIEKTUPOBAHHUS HAYYHO-HCCIIEAOBATEIBLCKOW JIUTEPATYpHI,
MOATOTOBKM ¥ HAMHWCAHUS HAYYHBIX TEKCTOB, OTPA0OTKY HABBIKOB YCTHBIX
MyOJTUYHBIX BBICTYIIJICHUH.

[IpoBepka kadecTBa YCBOCHHSI 3HAHUH B TEUCHHUE CEMECTPa OCYIIECTBISIETCS B
ycTHOM (opMe, myTem oOCyX JeHus MpoOJeM, BBIBOJUMBIX Ha CEMUHApax u
MMMCBMEHHOM, ITyTeM BBITIOJHEHUs O0aKalaBpaMH pa3HBIX 10 (OpME B COJICPIKAHHIO
paboT W 3aJaHWl, CBSA3aHHBIX C MPAKTHYECKHMM OCBOCHHEM COJCpIKAHUS
JTUCIUIUIMHBL.  bakamaBpbl  JEMOHCTPUPYIOT B XOJ¢ TPOBEPKH  YMCHHE
aHAJIM3UPOBATH 3HAYUMOCTH U BBISBIATH CHEU(PUKY PA3TUYHBIX MPOOJIEM U TEM B
paMKax M3y4yaeMoM AMCIUIUIMHBI U €€ KOMIIOHEHTOB, 3HAHWE HAyYHOU U y4yeOHO-
METOIMYECKON JuTepaTyphl. Tekyias mpoBepKa 3HAHUN W yMEHUN OaKalaBpOB
TaK)Ke OCYIIECTBIISICTCSA Yepe3 MPOBEJICHUE Psiia MPOMEKYTOYHBIX TECTHPOBAHUM.
HToroBas aTTecTarus mo AUCIHUILUIMHE TPEANoiIaraeT YCTHBIN 3a4eT WU SK3aMEH,
Ha KOTOPBIX MPOBEPSIETCS YCBOCHHE Marepuana, yCBOCHHE Oa30BBIX MOHSATHI
JUCITUTUTIHBI.

[Iporpamma cocraBiieHa B COOTBETCTBHM ¢ DefepanbHbIM rOCy1apCTBEHHBIM
00pa30BaTeNbHBIM CTAHAAPTOM BBICHIETO O0pa30BaHUs 10 HAINPABJICHUIO
noarotoBkn  13.03.01 «TemnosHepreTuka ¥ TEIUVIOTEXHUKA» U MOPOGUITIO
«2HeproodecrneyeHue npearnpusTHI.

ABTOPBI

Jouent kadenps! «IIpoMbIieHHAS TETII0IHEPTETHKA
K.T.H., IOLICHT JLLA. Maprouius

Crapummii npenoiaBaTesib
kadenpsl «[IpomblleHHas TEMIOIHEPTETUKAY N.JI. CaBenben

[Iporpamma  oOcyxneHa Ha  3acenanud  kadeapbl  «lIpombiineHHas
TerosHepreTuka». [Ipotokon ot 26 mas 2022 r. Ne 11.

3aBenyrommii kadeapoit « IpoMbITIeHHAS TETII0IHEPTETHKA
K.T.H., IOLIEHT JILA. Mapromms

PykoBonurens OOII E.A. Yyraes
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[Ipunoxenue 1
CTpyKTypa U coAep:KaHHe JMCHUILIMHBI «Jlornyeckoe ynpapJ/jeHue U 3alIMTAa JHEProodOPy10BaHM 110 HANIPABJICHUIO
noAroroBku 13.03.01 «TenmodHepreTuka U TEMI0TEXHUKA»

Bunast yueOHOW pabOTHI, BKITIOYAs

Bunsr camocTosTensHON paboOTHI

DopMbl

o,
N CaMOCTOATENLHYIO paboTy CTYIICHTOB, H
3 CTYJIEHTOB arTecTaluu
Paspen S TPYAOEMKOCTh B Hacax
(]
Q
I/C JIab CPC KCP K.P. | KII. | PTP | Ped. | Kip 6] 3
BoceMmoii cemectp
Tema | JIekuus. HasHaueHne aBTOMaTH4eCKUX 3alUT g 6
1 CeMHHApCKOE 3aHSITHE 1
Tema | Jleknus. Jlormaeckue 3IeMEHTHI 3aIUT 8 10
2 CeMHHApCKOE 3aHSATHE 1
Jlexuus. O0ecrieueHre HaIEeKHOCTH IENCTBUS 8 10
Te3Ma TETJIOBBIX 3aIUT
CeMHHApCKOE 3aHATHE 1 +
Jlekumusi. TeniaoBbie 3aIUTHI OCHOBHOTO 8 10
9HEProo0OPYI0BAHUS
Tema P PYA
4 CeMuHapcKoe 3aHATHE 1
BbIOOpOUHBIi TPUEMOUHBIHN U TEKYLHHA KOHTPOJIb. +
Jlekuus. ABToMaTn4decKas 3aIunra 8 14
TeSMa BCHOMOTATENLHBIX YCTAHOBOK
CeMHHApCKOE 3aHATHE 1 +
Jlexuus. Oprauuzanys JUarHOCTHKH COCTOSHUS 8 10
Tema | 000pYIOBaHMS M MPOTHO3UPOBAHHS U3MEHEHHUS
6 TCXHOJIOT'MYECKUX IMapaMeTPOB
CeMHHApCKOE 3aHSITHE 1
®dopma aTTecTaluu 8 3
Bcero yacoB 1no AUCHHUIUIMHE B BOCBMOM CEMECTpE 6 60
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[Tpunoxxenue 2
MUHVCTEPCTBO HAYKH 1 BBICIIETO OBPA30BAHUS POCCUICKOII GEIEPALIMN

®EJIEPAJIGHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJTBHOE YUPEXJIEHVE BBICIIETO OBPA3OBAHHSI
«MOCKOBCKHNH NOJIMTEXHUYECKUIA YHUBEPCUTET»
(MOCKOBCKMWH ITOJIUTEX)

Hanpasnenue noaroroku: 13.03.01 TennmosHepreTuka v TEIIOTEXHUKA
OII (mpoduiip): «IHEproodecneueHNe MPeANPUATHIN
®opma 00yueHus: 3a0UHas

Kadenpa: «IIpombliieHHas TEMI0IHEPTeTUKA

®OH,I OLIEHOYHBIX CPEJICTB
MO JTUCHUTIJINHE

«Jlornyeckoe ynpagpJieHHe U 3a1UTA S HEProo00Py10BAHUSD)

MockBa
2022



IHacnopTt ¢oH/a O1LIEHOYHBIX CPEACTB

Tabanma 1
K MPUIIOKEHUIO 2

Jloruyeckoe ynpapjeHue 1 3alllUTA JHEPTro00OPY10BAHUS

®I'OC BO 13.03.01 TenioTexHUKa H TeNJIOIHEPreTHKA

KOMIIETEHLIUH IlepeyeHb KOMIIOHEHTOB TexuHoJiorust dopma Crenenu ypoBHeii
NHIEKC | ®OPMYJIUPOBKA ¢dopmupoBanus OLICHOYHOTO 0CBOEHHSI
cpeacTsa KOMIIeTeHI
OIIK-5 | cmocoOen npoBOAUTE 3HAThb: METOJbI IONCKA, XPAHEHHUS, Jlexmus, 3ader, BBITIOJIHEHHE | ba30BbIl yPOBEHB:
U3MEPEHUS 00paboTKu U aHanu3a nHGOpMaIuu CEMUHApPCKHe pacueTHOU paboThl | CIOCOOEH y4acTBOBATh B
SIICKTPUICCKUX 1 W3 pa3HBIX UICTOYHUKOB H 0a3 3aHATUS, o THITOBBIX, INIAHOBBIX
HCSHCKTpI/I‘IngI/IX JaHHBIX; HHPOPMAIHOHHBIE, 71abopaTopHbIe WHUBHUIYaJbHOMY | HCIBITAHUSIX U PEMOHTAaX
BCITMTHH Ha 0DBeKTax KOMITBIOTEPHBIC U CETEBBIE 3aHATHS, PEIICHUE | 3aJIaHUIO TEXHOJIOTHIECKOTO
TCIUIOOHCPTCTUKU U
TEXHOJIOTHH CUTYaIlMOHHBIX o0opyoBaHus,
TCIIIOTCXHUKH
YMeTh: OCYIICCTBIIATH MOWCK, 3ajad, MOHTa)KHBIX, HAJIAJJOYHBIX
XpaHeHue, 00padOTKy U aHATU3 CPC Y TIyCKOBBIX paboTax B

nH(GOpMalUU U3 Pa3HbIX
UCTOYHUKOB U 0a3 1aHHBIX;
NPEeCTaBIATh HHPOPMAIIHIO B
TpedyemoM (hopmate ¢
UCTIOJTb30BaHUEM
UH(POPMALIMOHHBIX, KOMITBIOTEPHBIX
Y CETEBBIX TEXHOJIOTHI
BJIaJeTh: METOJaMH [TOUCKA,
XpaHeHus, 00pabOTKH M aHAJIU3a
UH(OPMALIUU U3 Pa3HBIX
UCTOYHUKOB U 0a3 1aHHbIX;
UH(POPMALMOHHBIMH,
KOMITbIOTEPHBIMH U CETEBBIMU
TEXHOJIOTHUSIMH

CTaHJIapTHBIX
IIPOU3BOJICTBEHHBIX
CUTYaLUAX

IToBBIIIEHHBIN YPOBEHD:
CIoCcOO€H y4acTBOBATh B
TUTIOBBIX, TJIAHOBBIX
WCTIBITAHUSAX W PEMOHTAX
TEXHOJIOTMYECKOI0
o0opyIoBaHus,
MOHTa)KHBIX, HAJTATOYHBIX
1 ITyCKOBBIX paboTax B
HECTaHJapTHBIX
MIPOU3BOJICTBEHHBIX
CUTYyaIHsAX C UX
MOCIIEAYIONIUM aHAJIU30M




[Tpunoxenue 3

TunoBbie KOHTPOJIbHBIE 3aJaHUS UM HHbIe MATEPHUAJIbI, He00X0AUMbIe J1JIsl
OlleHKHU 3HAHMI, YMEeHUI1, HABBIKOB M (WJIN) ONbITA eSITeJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GOpMUPOBAHHS KOMIIETEHIIUI B IIpouecce
OCBOEHUsI 00pa30BaTe/ILHOI NPOrpaMMbl B paMKaX Y4eOHOMH THCHHUIIMHBI

[TepeueHb nmpakTUYECKUX pabOT MO TUCIUILIMHE

1. Pacuer nepeMeHHBIX PEKUMOB SKCILTyaTalluU KOTEIbHBIX, TAPOTYPOUHHBIX
YCTaHOBOK M 000pPYAOBAHMS TEXHOJIOTHYECKUX SHEPTOCUCTEM;

2. OrmpeneneHue BIWSHUS W3MEHEHHUS TapaMeTpoB OOOpYJIOBaHUSA Ha
HKOHOMHUYHOCTb U HAJCKHOCTh YHEPTOCUCTEM;

3. CnocoObl ONTUMU3ALNH PEKUMOB PAaOOTHI SHEPTOOOOPYIOBAHUS;

4. KoHTpOJIb U3MEHEHUS PEXKUMOB pabOTHl IHEPTOOOOPYAOBAHMUS;

5. OmnpexneneHue OTKIOHEHHS MMApaMeTPOB pabOThl OT ONTUMAJbHBIX
3HAYEHUH, IPOBEICHUE PETYIUPOBKHY;

6. OmnpenenuTth pacxoj, TOIUIMBHO-3HEPIEeTHUYECKUX PECYpCOB U 0OOCHOBATh
MEpPOIPUATHUS 110 IKOHOMHH 3HEPTOPECYPCOB.



[Tpunoxenue 4
Bomnpocs! k 3auery

1. Ha3zHaueHne aBTOMaTU4eCKUX 3aILKT.

2. ABTOMaTHYECKHE CHUCTEMBI 3allUThI TEIJIOBOIO OOOPYIOBaHHUSI OT IOBPEXK-
JICHUH.

3. I'maBHbIC U JOKaNbHBIE T3.

4. CoBpeMeHHbI€ 3amuTHbIe yeTpoiicTBa Ha TOC.

5. Jlornyeckue 3IeMEHTHI 3aIlUT.

5. CocTaBHbBIE YIIPABISIOINE U UCTIOTHUTENBHBIE SJIEMEHTBI TETIOBBIX 3aIIUT.

6. TumoBele omeparyu, Jorudeckue (QyHKIMM W JOTMYECKUE DJIEMEHTHI B
aBTOMATUYECKUX CUCTEMAaX TEIUIOBBIX 3aIlIUT.

7. uBepcus.

8. Jloruueckoe ycuiieHue.

9. Konbtonkiwst (pynkims N).

10. Huzbtonkuus (pynkuus NIN).

11. Conpspxenune nornueckux aneMeHTos 13 ¢ TOVY.

12. O0ecrieyeHne HaAEKHOCTH IEWCTBUS TEIUIOBBIX 3aIIUT.

13. TToBpesxaeHus TEIIOBOro 000py10BaHMUS BCIESICTBUE aBAPHIA.

14. Hanesxxaocts T3.

15. Otka3 (HecpabaTbIBaHKE) WK JIOKHOE JIeHCcTBUE cucTeMbl T3.

16. Ucnonb3oBaHKEe BEICOKOHAIEKHBIX HICTOYHUKOB AJIEKTPHUUECKOTO MATAHMSI.

17. ParioHabHBIN BEIOOP MPOEKTHUPYEMBIX cucteM T3.

18. TeroBbIe 3aIUTHI OCHOBHOTO SHEPTO000PYI0BAHHSL.

19. ABTOMaTHYecKue 3amuThl 0apabaHHBIX KOTIIOB.

20. 3amuTa OT MOBBILLIEHUSI JABJICHUS Mapa.

21. 3amuTa no ypoBHIO B 6apabaHe.

22. 3aumra OT MOTYCKHEHUS U Moracanus (axera.

23. 3anmTa OT MOHWKEHUS TEMIIEPATyphI IIEPETPeBa MEPBUYHOTO TMapa.

24. ABTOMaTHYECKHE 3alIUThI IPSIMOTOYHBIX MMAPOBBIX KOTJIOB.

25. 3anmTa OT NpeKpaIeHUs oga4y BOJIbI.

26. 3amura OT pa3pbiBa TPyO BOASHOTO YKOHOMai3epa.

27. 3ammTa OT MOBBINICHUS (TIOHM)KEHUS) JaBJIEHUS MMapa Mepesl BCTPOSHHOU
3aIBIKKOM.

28. 3amumTa OT yBEIUYEHUSI YaCTOThI BpPAIEHUSI POTOPA.

29. 3anmTa OT yXyIIIEHHs BAKyyMa B KOH/IEHCATOpE.

30. 3ammTa OT MOHM)KEHUS TaBJICHUS Macjla B CUCTEME CMAa3KH U OXJIAXKICHUS
MOJIIIUITHHAKOB.

31. ABTOMaTH4Y€eCKas 3alUTa BCIOMOIaTeIIbHBIX YCTAHOBOK.

32. 3amutel perenepatuBHbix [1B/1.

33. 3amutsel IT/Y.

34. 3amuThl peAyKIIMOHHO-0OXJIAAUTEIIbHBIX YCTAaHOBOK.

35. 3amuTHbBIE YCTPOMCTBA METBHUYHBIX CUCTEM MapOBBIX KOTJIOB.

36. Opranuzaiiys JUarHOCTUKU COCTOSIHUS 000PYI0BaHUS M TPOTHO3UPOBAHUS



M3MEHEHHUS TEXHOJOTHUYECKUX NTapaMeTPOB.

37. TIporHo3upoBaHUE UYPE3MEPHBIX OTKIOHEHUN BAXKHEWILMX MapaMETpOB U
NEPErpy3KH  OTACNBHBIX AJIEMEHTOB aBTOMATU3UPOBAHHOTO TEXHOJOTHYECKOIO
KOMILJIEKCA.

38. CpencrTBa pyyHOro 1UarHo3a.

39. IIporHo3upoBaHME€ MHOKECTBA MMAPAMETPOB C MOMOUIBIO CIIOPAAUYECKOTO
KOHTPOJIA.

40. IlpenynpexaeHne 0TKa3oB B pabOTE 3JIEMEHTOB CUCTEMBI YIIPABIICHUSI.

41. JIuaruo3 cocTosiHus 000pyI0BaHUSI.

42. Jlornueckre ycTpoicTBa JUArHOCTHKHU.

43. Opraauzanus aBTOMAaTU3UPOBAHHOM CUCTEMBI yIpaBJI€HUs
TEXHOJIOTHYECKUM MPOLIECCOM.

44. 1CY coBpemennbix ACY TII.

45. 3amaund TEXHUYECKOW TeHETHMKHU (BBISABICHHE W aHAJIW3 HEMOJaI0K U
agapuii TOY B mpouwioM) HU TPOTHOCTHKU (MpeIcKa3aHUE HU3MEHEHUMN
TEXHOJIOTUYECKUX MapaMeTPOB U COCTOSIHUSI 000PYIOBAHUS Yepe3 3aJJaHHbIN OTpe-
30K BpEMEHM B OyJylieM), CBSI3aHHbIE C KOMIUIEKCOM BBIYMCIUTENBHBIX U
JIOTUYECKHX ONEpaLli.



[Ipunoxenue 5
IIpumepsl 3aaa4 115l NPAKTHYECKUX 3aHATHI

3anava 1: [lapora3ossle ycTaHOBKM oTiiMuaroTcs BeicokuM KII/I, paccmarpu-
BaIOTCS B MEPCHEKTUBE KaK MHCTPYMEHT MOKPBITUSI MOJYIHUKOBOM JICKTPUUECKON
Harpy3ku; 3HauutenbHOe KosmdecTBO [II'Y coopykaercs B Hacrosilee Bpems
B Poccun u 3a pyOesxoM. PaccMatpuBaeTcs iBa BapuaHTa YHEpPro0Ioka Ha 6a3e IByX
TypOuH Ansaldo Energia V64.3A: ¢ ogHuM U JABYMS YpOBHSIMHU JaBJICHUS
T€HEPUPYEMOT0 B KOTIIE-yTUIN3ATOPE Napa.

Paccuurtaem pexum paboThl OJIOKOB MpPU TEMIIEpAType HAPYKHOTO BO31yXa,
OTJIMYAIOIIEHCS OT PaCUETHOM.

Pexuwm III'Y B HacTosmeM pacu€re onpeaeasaeTcs TeMIIEpaTypol HapyKHOTO
Bo3ayxa. [ma pacuérHoro pexwuma III'Y oHa mnpuHsATa 1O CpPEeaHErOJOBOMY
3HaueHuto /1t Mecta yctaHoBkH (Cankt-IletepOypra) mo CHull, myis nmepemenHoro
3aj1aHa npenoaasaTeneM. OHa BIMSET TakkKe Ha pabOTy T'paJupHH, UTO CKa3bIBAETCS
Ha TemIeparype oxjiaxaaromen Boasl [ 1, c. 459].

Tabnuma 1
I/ICXOI[HBIG JaHHBIC K pacqéTy HOMHWHAJIBHOTO N IICPEMCHHOT'O PCIKHNMaA
0603HaY 3HaueHHE Ha PeKUME
HaumeHnoBanue BETMYMHb EN N
CHHE HOMHUHAJILHOM U3MEHEHHOM
TemnepaTypa Hapy»KHOTO BO3TyXa tus °C +4.4 —10,0
TemmepaTypa oXJIax/aaroIIeil BOIbI foxn °C 22 19

Pemenne:

1. Pacuér pexxuma pabotel ['TY

1.1. Onucanue I'TY u MmeToaunka pacuéra

["azorypbunnas ycrtanoBka V64.3 A urtanbsiHckod ¢upmel Ansaldo Energia
BBINTyCKAeTCsl MO JuIeH3un ¢upmbl Siemens (Ipyroe Ha3BaHHUE YCTAHOBKHU
SGT-1000F). B cocra I'TY Bxoasar: 15-cTyneHuarslii OCEBOMl KOMIIpeccop
C MOJIBUKHBIM BXOJHBIMH HampasisitomuM annapatom (BHA), konblieBas kamepa
cropanus, 4x-crynenyaras TypouHa. [Ipu wactore Bpamenus Baita TypOounsr 5400
00/MUH Yepe3 PeayKTOp MOXKET OCYLIECTBIATHCA MPHUBOJ T€HEpaTOpa C 4aCTOTOM
Bpamienus kak 3000, Tak u 3600 06/muH.

Pabora razorypounnoit yactu III'Y mo pacu€THolf cxeMe HE 3aBUCUT OT
paboThl yTHUIM3AUMOHHOM YacTH, MO3TOMY OHA pPACCUUTHIBAETCS OTIEIBHO B
nepByto ouepenb. Ilokazarenu ISO — 310 macnoptHeie nanHbie s [TV,
MpUBEIEHHBIC )11 paOOTHI HA YUCTOM METaHE Ha YPOBHE MOPSI, TPU OTHOCUTEILHON
BIIaXHOCTH 60% U tus. = +15°C, 6€3 moTeph aBICHUS BO3/1yXa Ha BXOJIC U Ta30B Ha
BbIXoJie. B paboTe ydHTBIBaeTCS, 4YTO BEIMYMHBI TEMIIEPATypbl 3a Ta30BOMU
Typobunoit T4, momrHocTu I'TY Ha kiemmax reneparopa NI'TY, e€ KIIJ nrry u
pacxona yxomsamux ra3oB Gyx ONpeAessitoTCs IIPU COOTBETCTBYIOIINX HAPYKHBIX
TEMIIEPATYPAX, BXOAHBIX U BBIXOAHBIX MOTEPAX AaBieHUA Apsx = 1 Klla, Apsux = 3
klla. Pacu€r nmpon3BoauTCs 110 YIPOIIEHHON METOAMKE 110 3HAYCHUAM IIONPABOK HA



BXOJIHBIE ¥ BBIXOJHBIC TTAPAMETPHI:

C o piopi i

L = kBXkBBIXkTCMHlISO’ ]

rae: i— ogna u3 BenuuuH T4, Nrry, Nrry, GyX; Kix se, remn — HOIPABKU
COOTBETCTBEHHO Ha APsx, APsux U tus. (TAOI. 2).

Tabmuma 2
[Tepecuér nokazarener ['TY no ISO Ha pacy€THbIE yCIOBHS
3nauenue | [10MPaBOUHbIC KOODOUIMCHTE! | 3pauenne Ha 3HaveHne Ha
Bemnuuna | EW | B yenous | AV HEPEMEHHOT'O PEIKMMa HepEMEHHOM HOMHHAJIBHOM
x ISO kL kL ki, pexume pexume
°C 574 556 568
T4 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. IlpoBepka 6ananca I'TY

[IpoBepka Gananca ains yciaosuit [ISO u pacu€THOTO cpeHEr0A0BOr0 peKUMa
BHITIONIHSJIach B Kypce «llaporasoBbie ycTaHOBKM». AHAJIOTHYHBIM 00pa3zom
BBITIOJTHUAM €€ JJISI IEPEMEHHOTO PeKUMA.

Pacxon toruBa:

Nery 79429
GTOH

- Q’nrry 50056 - 0,356

= 4,46kr/c,

pacxoa BO3ayXxa:
G, = Gy — Gron = 226,47 — 4,46 = 222,02xr/c,
TOraa Cc y‘-IéTOM TOTO, UTO TeopeTI/I‘-IeCKI/I HeO6XOI[I/IMOG KOJINYCCTBO BJIAKHOI'O

Bo3ayxa Ly, = 17,301kr/kr, u30BITOK BO3/AyXa B YXOASIINX razax:
6 222,02 — 2878
v T LG, | 17301 446
DHTaIbIUU YXOIAIIMX Ia30B JAHHOTO COCTaBa MPU CTAHIAPTHOM TeMIlepaType

u Ts:

hy878(15°C) = 299,11kJIx/xr, hy g75(568°C) = 894,41x/lx/Kr
SHTAJIBIIMU BO3/lyXa IIPU CTAHAAPTHOM TemnepaTtype u Ti
h,(15°C) = 290,83x/[x/xr, h,(—10°C) = 265,53k/[x/Kr
(31ech U Aajiee CBOMCTBA BO3/yXa U ra30B OTCUUTHIBAIOTCS OT a0COIIOTHOTO HYJIS

110 MHTEPIOJSAIMOHHBIM TIOJIMHOMAaM, MTPUBEIAEHHBIM B [2]). YpaBHEHHE TEILIOBOTO
oamanca I'TVY:

Ge(he(tl) - he(tCT)) + GTOH (hTon(pToru tTOl‘[) - hTOH (pCT’ tCT) + T]KCQIZi))



= ny (hayx (t4-) - hayx (tCT)) + Na/(USaneanMex)'

OHTanbNUU TOIUIMBA TMPU CTAaHAAPTHBIX ycioBUsX M Ha BXoge B KC hion
OPUEHTHUPOBOYHO PABHBI:

hCH4(1aTM, 15 °C) = 1604,1kJx/kr,

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

Hns  Bcex pexumoB cumrtaeM, urto KIIJ renepatopa, penykropa,
mexannueckuit KITJ TypOunsl u KII/[ kamepsl cropanus paBHbI COOTBETCTBEHHO
Nor = 0,985, Npex = 0,995, Nuex = 0,998, e = 0,998. Torna neas yacTh ypaBHEHUS
OajlaHca paBHa:

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

226,47 - (894,41 — 299,11) +
HEBs3Ka OanaHca:

(2 )/ 9 D) /

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

= 216025k ]/Tx/c,

2. PacuéTt onHOKOHTYpHOU yTuian3anuonHo [ICY

2.1. OcHOBHBIEC pac4YETHBIC 3aBUCUMOCTH U JOMYIICHUS

Cxema ycTaHOBKHM — ayOmbp-O50ka MomHOcTh0 220 MBT— wu3ob6paxena
Ha puc. l.

Harpes BozbI B AcadpaTope Ha HOMUHAIBHOM PEXUME TIOpSIKA 5 Tpaj.

KonpeHncarneiii Hacoc mOAAET KOHAEHCAT B Ta30BbId IOJIOTPEBATEND
KOHJICHCaTa, ¢ BbIXOJa KOTOPOTO JUIsl MPEAOTBPAIICHUS KOHACHCAIIUN YaCTh BOJIBI
CHelUalIbHBIM HAcOCOM MOoJaéTcs Ha BXoJ. Jlajee Bojaa MOCTYIAaeT B JI€a’paTop C
MOCTOSTHHBIM AaBieHueM p, = 0,12 MIla (t; = 105°C, h'y = 439,3 x/x/kr,
h";=2683,06 x/[)x/kr). Beimap u3 nea’paropa OCYIIECTBISIETCS B KOJIMYECTBE
Inmn = 0,0015 or pacxoma xonmeHcata Gi<l0 kr/t. [lea’spupoBaHHas Boja
nutatenbHbiM  HacocoM C KITA mMaw = 75% mnomaércs B SKOHOMaim3ep,

COINPOTHUBJIICHUE KOTOPOT'O EaK = 0,1. {anee nurarenpHast BOJa CIEAYET HA BCAC
uupkynsuuoHHoro Hacoca KIIIA mnue = 60%, KOTOpBII mpeogoJieBaeT
CONPOTUBJICHUE HCTIAPUTEIHLHON TMOBEPXHOCTHU EHCH = 0,1 (or naBieHHsS
B Oapabane ps). Yacth Boabl u3 OapabaHa, paBHas gp, = 0,02 or oOmero

KOJIMYECTBAa TEHEPUPYEMOro IMapa, OTOMpAeTCs Ha HENPEPHIBHYIO MPOIYBKY;
HACBIIICHHBIA Map YaCTUYHO HAMpaBIsAE€TCS Ha 000TPEB Jea’paropa, OCTAIbHOU

MOTOK cnexayer B maporeperpesarens (dp = 0,1) u namee, npeomoses
COTNPOTUBJICHUE  TPyOOINpoOBOa Apr = 0,02, nomaérca ¢ HavYaIbHBIMU
napameTpamu  po,to Ha  CTONOPHBIA  KiamaH —TypOunel, Ap = 0,05.

OtHocurenbHblil BHyTpeHHUN KII/I cyXuX OTCEKOB TypOMHBI CUMTAEM PABHBIM 1oi
eyx=0,87; TmOTepM OT BIWKHOCTH YYWUTHIBAEM M0 MpUOMKEHHONW (dopMyIie
CokonoBa. B pacuéte HOMHHAIBHOTO pPEXHMMA O00S3aTEIBHO, & TO MAaKCUMyM



CIIOJI3acT:
yK = (h"|p1< - hK CyX)(r|pK+KBﬂT]oi cyx(h" — th)),

rae: Key — monpaBka Ha CpeHIOIO BIAXKHOCTh (Ha CKOJIBKO MPOLIEHTOB MaJaeT
KIIJI Bnaxxnoro otceka npu e€ pocte Ha 1%), npumem Ks; = 0,5<ot 0,5 no 0,9>;

hk cyx — YCIIOBHasl SHTAJIBIIMS BIAXKHOIO Mapa B KOHJAEHCATOpe, KOoTopas ObuIa
Ob1 Tam, ecau Owl KIIJ[ mpoiecca mocie JOCTHXKEHUS MapoM MapaMeTpoB
HaChIIEHUs (PHTANBIUU h”) coxXpaHsICs Ha YPOBHE Toicyx. BOCIIOIHEHUE MOTEPH
pabouero Tena B KOHTYpE OCYILECTBISETCS B MPUAMOK KOHAEHCATOPa HACHIIIEHHOM
BOJIOM.

Jlns  ymopoieHust  pacdy€ToB  IpeHeOperaeM  MOTEpsIMH € HapY>KHBIM
OXJIQXKJIEHUEM 3JIEMEHTOB, MPOTEYKAMH, TEIUIOBBIJCICHUEM B KOHJCHCATHBIX U
PELUPKYJSIIIMOHHBIX HAacocaX, HaJIMYMEeM OXJIAJuTeNed mapa YIUIOTHEHHH U
XOJIOIUIILHUKOB 33KeKTOpOB. CunTaeM, YTO MPUHSTHIE OTHOCUTENIbHbBIE Mepenabl
JABJICHUSI COXPAHSIOTCS HAa pEeXUME, T.€. HAa KOHIAX JII0OOTO 3JIEMEHTA Py =
Dinsx/ (1 — A_pl), aHAJIOTUYHBIM oOpa3zoM cunutaeM noctosHHbIMU KIIJ] HacocoB u
(cyxoit) TypOunbl. Kpome TOro, cumraem, 4UYTO LHUPKYJISIUOHHBIE U
PEUUPKYJSIMOHHBIE HACOCHI MEPEMEIIAIOT TE€ KE caMble pacxojibl BObI
Gy = 119,49 xr/c, Gpey = 55,15 kr/c (s ynpouieHus BBIYUCIECHUNU BCE PACXOJbl
MPUBEJICHBI 110 OTHOIIEHUIO Ha ojiuH KVY). TemnepaTypHblii Harlop B KOHJIEHCATOPE
JIMHEMHO 3aBUCHUT OT €r0 TeIUI0BOM Harpy3ku Qx = GorXx:

te —toxn = (teo = Coxn0) Qx
(uagekcoM (O OTMEUEHbl BEJIMYMHBI TPU HOMHUHAIBHOM PEXKHUME, YEepTOU —
OTHOILICHHS K HUM BEJIMYMH Ha IEPEMEHHOM pexxkume). TypOuHa Mexay KilamaHaMmu
Y KOHJIEHCAaTOPOM MOXKET OBITh paccuMTaHa Mo ypaBHEHHIO CTOJ0JIbI, KOTOPOE
B JJAHHOM CJTy4ae UCIOIb3YETCS B BUJIE:

2 _ N2f 2 .2
JPK Gito(p50 — P2)
Po =
1- 6p1<n
(HavyaJIbHBIE TEMIIEPATYPhl — B KEJIbBUHAX ).
JlJis oBepXHOCTEH TemIo00MEeHa B KOTJIE-yTHIIM3aTOPe MOKHO HAIUCaTh
ypaBHEHHUS TEMI000MeHa BUA:
Qi = kiFi(At);,
rjae: O — TeioTa, MOJyuYeHHas! OT ra30B i-il TOBEPXHOCTHIO;
ki — koa(ppuIMeHT TeTUIonepeaayn;
F; — nnonianb MoBEpXHOCTU TEMIO0OMEHA;
At; — cpegHUI TEMIIEpaTypPHBIN HAIOP, JIJIsl IOBEPXHOCTEN C TPOTUBOTOKOM
BX BbIX BbIX BX
(T =™ = (TP - t)
(4t); =

BX __ +BBIX
T —t!

lnﬁ
" =t

(T, I o603HauaeM TemMmepaTypbl U SHTAJBIIUK Ta30B, £, i1 — BOJBI U Mapa).

B neicTBUTENBHOCTH CPEAHUNM TEMIEPAaTYypPHBIA HAop OTJIMYAeTCs OT
cpenHenorapuMUIECKOro B HEKOTOPOE MPUMEPHO MOCTOSTHHOE YHUCIO pas Y, HO,
MOCKOJIbKY HAac B JaHHOM pacuére WHTEPECYIOT OTHOCUTEIbHbIE W3MEHEHUS



BEJIMYMH, 3TUM MOXXHO IpeHeOpeub. B ucnapurTenbHy:0 MOBEPXHOCTh CHayala
IOCTyNaeT HEeNOorpeTas BOJAa, 3aTeM I10J HalopoM IHUPKYJSIUOHHOIO Hacoca
NapoBOJSIHAS CMECh KHUIUT MPHU TeMIiepaType, OoJbluel TemMrnepaTypsl B 6apadbane
(puc. 1). be3 3HaYUTENBHOIO POCTA MOIPEIIHOCTH MOKEM CUUTATh, YTO

(At> B Tqu _ TuBLIX
u - ln Tqu — t6
TMBHX _ t6
A
t
TBX
\ u

BBIX

u
ts X
—

\ 4

»

AH;

Puc. 1. T-H nuarpamma ucrnapures

KoadpumuenTs! Temnonepenayr Ha MOBEPXHOCTIX HAarpeBa 3aBUCAT MPEKIC
BCET0 OT pacxo/ia ra3oB. M3 ombITa MPaKTUYECKUX HAOIFOACHUN MOXKEM OIIEHUTD MX
u3MeHenue 1o popmyne k; = kiGyx. Ilapamerpsr mis smemenToB KY oTpakeHbl

B Ta0II. 3.

[ToMmuMO TETUIOTHI OT Ta30B, paboyee TeNO MOJyYaeT DHTAIBIINUIO OT PabOThHI

HaCOCOB:

DieMeHT

I'TIK
DKOHOMait3ep
Ucnapurens

[Taponieperpesaresib

v, + V5 ps/(1=8ps) = o

Ahm1 2 NH
Ay = v PsOD,
NH
N OHOH GH,HBA hHH,l‘IH
Tabnuua 3
[TapameTpsl noBepxHocTel Terooomena KY

Qio, kBT kio, % Atio, rpax.  Fj, ThiC. M? ki, I‘p;j:-Mz

5221 80 115,7 0,56 81,99

24012 80 47,6 6,31 81,99

45 445 80 62,3 9,11 81,99

20920 50 91,6 4,57 51,24



CocTaBMB Takke YpaBHEHMsI TEIUIOBOTO OanaHca i KaKJIOTO dSJIEMEHTa

KOTJIa-yTHJIMN3aTOpa:
GB,ni (h]iSHX - h?x) = ny(IlBX - ILBHX) + GHacAhHac
U JUISL iea’paropa:
Grnh6"+ GKhll?lI',IIIz( = GHBh(),-l_ GBLInhd "

MOXXEM, B COUYETAaHWU C MaTEepUATBHBIMH OaJlaHCAMH JJIEMEHTOB, ypaBHECHHEM
TypOMHHOTO TMporiecca W TaOJMUIIaMH CBOMCTB BOJbI, Mapa U Ta3oB, MOJIYYUTH
CUCTEMY YpaBHEHUH, onuchiBaronlyto [11'Y.

2.2. AnroputMm pacuéra mapaMmeTpoB Ha PEKUME

CII0KHOCTP M HEJIMHEWHOCTHh IOJIYYEHHOM MOJENN KOTJia-yTWIM3aTopa HE
MO3BOJISIFOT pemare cucremy ypaBHenuil mida [II'Y ananutnuecku. Pemienue
C HEOOXOJIMMON TOYHOCTBIO MOXET ObITh MOJYYEHO METOJOM MOCIEA0BATEIbHBIX
npuOImKkeHud. 3a7aBIIMCh HEKOTOPHIMH  HAyajdbHBIMUA 3HAYEHUSIMHU  psja
napameTpoB, MPOU3BOJIAT PACUET CUCTEMBI IO UMEIOIIUMCS (hOpMYJIaM U MOIyYaroT
YTOUHEHHBIE 3HAYEHUS TEX K€ MapaMeTpoB, KOTOpPbIC, €CIM OHU PACXOIATCS C
OPUHATBIME paHee Oojiee 4eM Ha 3aJaHHYI0 BEJIMYUHY, MOJCTaBIAIOTCS B
CIEAYIONIYI0 uTepanuio. {1 mpoBeleHHs YUCIEHHOIO pacu€ra Ha CXOAUMOCTH
UCIIOJIB3YETCSl aliTOPUTM CO BIIO)KCHHBIMU ITUKIIAMH, DPEATM30BaHHBIA Ha 0asze
anekTponHbix Tabmui OpenOffice.org Calc ¢ mporpamMmMupoBaHUEM IHUKIOB U
MOJICTaHOBOK Ha BcTpoeHHoM BASIC.

dopma MpeICTaBICHUS PACUETHBIX 3aBUCUMOCTEN OKA3bIBAET CYLIECTBEHHOE
BIIUSIHUE HA CKOPOCTh M YCTOMYMBOCTH cxoauMocTh. Hampumep, ypaBHEHHe
CTO0/1BI MOKHO IPUMEHHTH ISl ONPEIAETICHUs HA4aJdbHOTO JABJIEHUS Ipolecca
paclIMpeHus, HO cleQyeT u30erarb €ro NpUMEHEHHs g pacuyéTa KOHEUHOTO
JABJICHUS, TOCKOJBbKY IOJY4YEHHAass BEJIMYMHA HMMEET CPaBHUTEIBHO OOJIBIION
paz0poc 1 mpoLecC BEIYUCICHUS MOKET 3aBEPIIUTHCS OIIMOKON U3BICUEHUS KOPHS
U3 OTPULIATENILHOIO Ynciia. TakKe ypaBHEHUE TEIJIOOTIAuN:

Q. - (Tin _ t?LIX) _ (TiBBIX _ t?X)
l (A

BX __ +BbIX
In 7" =t
BEIX _ £BX
l l
IPH PELICHAM COBMECTHO C YPABHEHHAMH TEIUIOBOIO OallaHCa CXOMHUTCS IO

KOHEYHBIM TEMIIEPATYPaAM CPEJ U TEIUIOBOMY MOTOKY JOCTATOYHO IUIOXO, 4 MOKET
U pacXoAUThCA (CUCTEMa HEYCTONYMBA M0 OTKJIOHEHUIO TeMIIEpaTyp). 3HAUUTEIIBHO
Jy4lle CXOOUTCA CHUCTEMA, T[JI€ YpPaBHEHUE TEIUIONEpPEIayd 3aMEHEHO Ha
DKBUBAJIEHTHYIO [TOJCUCTEMY
BX BX
| Q _ (Tl - tl )(EZ - EH,B)
| —_
EJW. = Eqp/ Wi
E, = exp(kiF;/W.), By, = exp(kiF;/ W)
—_ BX BBIX —_ BBIX BX
W, = Q;/(T{* = T™), Wy = Qi/ (7™ — £7)

JlaHHOE BBIpAXKEHUE MOXKET OBITh 3aJI0KEHO B OTIEIbHYIO MOANPOrpaMMmy,
KOTOpas MOCjie HeOOIBIIIOTO YUC/IA UKIOB MPOU3BOAUT PACUET TETUIOOOMEHHHKA
10 BXOJIHBIM TEMIIEPATYPAM U PACXOIaM CPEM, TABJICHUAM Mapa Ha BXOJE U BBIXOJE,
COCTaBy yXOJAIIUX ra3oB U kKoMmiuiekcy kiFi. Temnodusnueckue cBOMCTBA BEIIECTB




B IIPOrpamMMe OIPEACNISIOTCS M0 MOJMMHOMaM U3 [2] (s ra3oB) U GoOpMyIsun
IF-97 (ans Boabl W mapa). AHAJIOTUYHBIE BBIPAKEHUS IS UCHAPUTEIBLHOTO
3JIEMEHTA C U3BECTHOM BXOJHOM TEMIEpaTypoil ra30B U JIEMEHTa ¢ OAHOH (ha3oH,
y KOTOpOro 3aJaHbl TEMIIEpaTypbl Cpel Ha ropsueM KOHIIE, NPUHUMAIOT BH]
COOTBETCTBEHHO:
_ (M -tow, _ (B -t") (Enp/E—1)

Q=T % T T ww,

Pacxon rperoniero napa Ha jJea3paTop 10 OTHOLIEHUIO K pPacX0ay KOHJIeHcaTa
MOHO OIPEECTUTh KakK

Grn h5 - hl]?ll',lllz( + ggmn (ha‘ - hau)

I — G;c - hg_hg

(cneacTBHe W3 TEIJIOBOrO OajaHca Jea’paTopa: TEIUIOTa HACHIIIEHHOTO IMapa W3
OapabaHa TpaTHTCS Ha JOTPEB KOHJEHCATA JI0 TEMIIEPATyPhl HACBIIICHUS B Jieadpa-
TOpPE U HWCIAPEHHE BbIMapa, BCIEJICTBUE YETO TPEIOIIUA Map KOHIECHCUPYETCH).
Pacxon koHzieHCaTa, B CBOIO OY€pelb, JOJKEH ObITh TAKUM, YTOOBI MUTATh PACXO/l
napa u IpoJlyBKH U BbITIAP:

G U+gw(1+gm)
Ie = GO B 1_g§1>1n

T€: Gy = 9rugx — OUH U3 MapaMETPOB CXOAUMOCTH. 3HAs pacXo/] IPEIOIIETo
napa, JIerko HalTH Bce pacxoibl o aneMedTam KV 13 ux marepuaibHbIX 0amaHCOB.

Kpome Toro, st ynydileHus: CXOIUMOCTH MOKHO HCIOJIb30BaTh MEPEXO/Ibl,
OTJIMYAIOUIUECS OT NPOCTOM MOJACTAHOBKM HOBOTO 3HayeHus (OpU ITOM
MOCJICIOBATEIbHOCTh TaKUX IEPEXOJ0B JIOJDKHA CXOOUThCS K Tpebdyemoi
BenuunHe). Hanpumep, urepannu no HeAOrpeBy B SKOHOMAM3epe Oty = bty — o
BBITIOJIHAIOT MEPEX0]l B 3aBUCUMOCTH HE TOJIbKO OT 3HAY€HUs, ONPEeIEHHOrO 10
pacy€Ty 3JIEMEHTOB, HO U OT 3HAYEHH, NPUHATOTO U3HAYAIBHO U MOJIYYEHHOIO Ha
npeaslayuen ntepanuu. LIukibl ¢ Manno 3aBUCAIIMMHU APYT OT APYra NEPEeMEHHBIMU
JUTSl YTIPOIIEHUSI aITOPUTMA MOYKHO OOBEAMHSTH; B CAMOM BHEIIHEM (HYJIEBOTO
YPOBHS1) IIMKJIE€ BCE KPUTEPHUH CXOAUMOCTH OIISITH MPOBEPSIOTCS, U €CIIU XOTs OBl
OJIMH U3 HUX HE BBINOJIHEH, pacu€T MpOoAoKaeTcsa (IUKIbl OCTAIBHBIX YpOBHEH
peai30BaHbI C TOCTYCIOBUEM).

Cnucok NepeMEeHHbIX, ONpeNeNsieMbIX ISl JaHHOTO ajJropuTMa METOJIOM
MOCJeI0BaTEIbHBIX NPUOIMAKEHUN, TpeAcTaBieH B Tabn. 4. Ilocie 51 mukia
HUKHETO YPOBHS (10 #p) aIrOPUTM COLIENCS ¢ TpeOyeMOoil TOUHOCTBIO, PE3yIbTaThl
npUBEICHBI B Ta0. 5.




Tabmauma 4
Opranuzarus pacuéra Ha CXOJUMOCTb: ITUKIIBI U IEPEMEHHBIC

Yucn
Ypoeen HaumenoBanue 0603Ha . 0
EN Kpurepuii cxonumoctu Hosoe 3nauenue
b IIUKJIA BEJIMYUHBI YEeHUE aro

B

(9 — %)

yHeHBHHﬁ pacxon gthré + ganh"O - gKhl]?lI')IIIf(}

IPEIOILEro napa g - I -
< 0,0001
I H Styen — Ot 25 17
CLOTPeB B SKOHO- o fuen rpan ( tyen — OL Heu) =t; — t;‘;"‘] f (6 Lo )
Mai3zepe 110 f6 . < 0,05°

(8¢ e 8857, 56°2)

Temmepatypa

rpan n) -
B KOHJIEHCATOPE b . (t’< — ) < 0,05° toxn T (teo — toxno) Qx

(1- et )

,  Pacxox ceexero Go  xr/c Q,.(nap) — Qy, . Q.(kF, G, t5 T}
napa <5 (Go + G (h", + Guph',
-107°
1 _ Que(t/mep)
Temneparypa rpan Q. (map) "
3 CBEJKEro mapa fo ) < 2'5 tn(pO' h 9] + Qne/GO) 51
-107°

2.3. Ilpoepka pacuéra KII/ III'Y no oOpatHOMY MeTOIY
KIIZ III'Y npu pacuére onpeaessics o NpsMoMy METONY:

2N, 279429 + 64112
My =SB o T 2.446-50056 | 0O
Pacuér no o6patHoMy MeToy Oa3upyeTcsi Ha aHAIN3€e OTEPh:
‘)7 — 1 _ Z QHOT
ey Z BTOH Q;r

[Torepu sneprum B [1I'Y BKIIOUYAIOT CIIEIYIONIME KOMITOHEHTHI:

- TEIUIOTA YXOJAIIMX T'a30B, 3a BBIYETOM TEIUIOTHI BO3/lyXa U TOILIMBA!

Qyx = 2(Gyxlyx — Gele-10 — Gronhion) = 2-(226,47-472,98 — 222,02-225,63 —
4,46-1579,7) = 79 083 x/Ix/c;

- TEIUIOTa, OTBOJAMMAs B KOHACHCATOPE:

Qx=2Go(h«—hk") = 2-28,57:(2323,49 — 142,16) = 128 093 k/]x/c;

— norepu B I'TY B reneparope, Ha TpeHHE B NOAMMITHUKAX U PELYKTOPE
Y Hapy>KHOE OXJIaXKICHHE:!

ZQHOTFT = 2 (N3 FT(l/(nznmnp) - 1) + BTOHQ{(]' - 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 YTHIIM3ALMOHHON YCTAHOBKE:!
ANy = No(1/(mumr)—1) = 64540-(1/(0,995-0,985)—1) = 1303 xJIx/c;
— noTtepu ¢ pabouuMm TeaoM (BbIMAp, MPOJIYBKA) € OTCUYETOM OT
SHTAJIBIIUU MMOMUTKY:
Qp.T = 2GO (gBLIHhHO + gnph,6 - g}Z[Bh’K) -
= 2-28,57-(0,00153-2683,06 + 0,021 - 1290,99 — 0,02253 - 142,16)

= 1532x/x/c.
_ | _70083+128093+4447+1303+1532 _ , 214458 _ oo
ry = 2-4,46-50056 - 446439 U

nosiyueHHoe pacxoxzaeHue 0,02 moxHo 00bsicHUTh HeOamancom ['TY (0,45%),
OPUHATBIMU  BEITUYMHAMU PACXOXKACHHUS TpH pacyéTe Ha CXOJUMOCTh U
HETOYHOCTBHIO METOJIMKU 00paTHOTO No/IcuéTa (B 3HaMeHarene pu3nuecKkas TerioTa
TOIUTMBA HE YYTCHA, B YHCIUTENIE OHAa OTCUUTHIBACTCA OT YCIOBHOTO YPOBHSA
a0COJIOTHOTO HYJIsI, HE COBIIAJAIOIIETO B CUJIY pealbHO-Ta30BBIX CBOMCTB MeTaHa
C aHAJIOTUYHOM TOYKOM OTCUETA [Tl YXOASAIINX Ta30B).

Ta0muna 5
PesynbTatsl nTepatuBHOTO pacuéra OqHOKOHTYpHOM TII'Y
HaumeHoBaHue BEJIUYUHEI Obo3Ha- EN 3HaucHUE Pacxoxnerme
YEHUCEC C HOM. pCIKUMOM
TemnepaTtypa B KOHJIEHCATOpE °C 33,9 -3,1
JlaBneHue taMm xe klla 5,3 -16%
OHTAIBITNS HACBIIIIEHHOM BOIBI TaM JKe KJIK/KT 142,16 -12,84
OHTaNbINS HACBIIIEHHOTO Mapa Tam Xe KJIK/KT 2562,66 -5,51
Temnepatypa napa nepes TypOUHOI °C 525 -10
JlaBiaeHne TaM ke MlIIa 5,4 -0,30%
OHTAIILIUS TaM K€ kJK/KT 3488.,41 -0,66%
JlaBnenue B 6bapabane MlIIa 6,12 -0,30%
TemmnepaTypa Tam xe °C 277 -0,07%
OHTanbIUs HACKHIIIIEHHOM BOJBI TaM K€ kJ>x/Kr 1220,71 -0,08%
DHTaNBINS HACBIIIEHHOTO Mapa Tam e kJ>x/Kr 2783,18 0,01%
DHTaJBINS HAa BBIXOJIE U3 YKOHOMai3epa K JK/KT 1176,74 0,55%
O06bEM BOBI B IIUPKYJISIIUOHHOM Hacoce M?/KT 0,00132 -0,05%
[Ipuparnienue sHTaJIBIINN TaM e kJx/kr 1,4 -0,35%
Temmepatypa rasos Ha BBIX0/Ie oC 287 0,05%
U3 UcTapurens (pinch-point)
OHTanbNUs Ta30B TaM Ke kJ>x/Kr 590,03 0,00%
OHrtanenusg Bojbl Ha BeIxojae u3 I TIK kJ>x/Kr 331,44 -0,80%
Pacxop rpetoriero mapa Ha 060rpes 3 0,05 2.44%
1 kr xoHEHCATA
Y nenwHbIN pacxo] KOHJAEHcaTa — 1,023 0,00%
VYV ienbHbINA pacxo IPEroLIero napa - 0,049 2,44%
"—"—" Bpmapa - 0,00153 0,00%
"—"—" mpoayBKH — 0,021 0,11%
""" 100aBOYHOM BOIBI - 0,0225 0,10%

"

— " —" IUTATCIHLHOMU BOIBI - 1,069 0,11%



HaumeHoBaHue BEJIUYUHEI

TeroBas MOIIHOCTDb UCIIaAPUTCIIA
VY nenpHBIN pacxon nmapa

Pacxon cBexero mapa

Temnepatypa Ha Beixoje u3 ['TIK
Tenmosasg mormuocts ['TIK
[Ipupaiienue sHTanBINN

B IIUTATEJILHOM Hacoce

TermoBast MOIIIHOCTh YIKOHOMA3epa
DHTAIBINS YXOISAIIUX Ta30B
TemmepaTypa yXoAsIIuXx ra3oB
OHTaJIBINS Fa30B

3a raporieperpeBaTesieM
TemnepaTypa ra3oB Tam ke
DHTaJbIINS Ta30B 32 YKOHOMAa3epoM
TemmepaTypa ra3oB Tam ke
TemmepaTypa Ha BbIXOJE

M3 DKOHOMai3epa

JlaBneHue napa 3a KiiaraHamu

OHTpOIUs CBEXETO Mapa

DHTponus napa 3a KiarnaHaMu

DHTaNbMNMsI KOHIIA aAnadaTHOTO Mpoliecca
pacmupeHus
DHTabINS B KOHACHCATOPE

OHTpoOnus TaM ke

BnaxxHocTh TaM xe

BHuyTpeHHss1 MOIITHOCTH TApOBOM
TypOUHBI

Dnekrpuyeckast MoHocTs [ICY
DnekTpuyeckas MomHocTh [1I'Y

KIII Ty

MuHMMaIIBHBIN TEMITEPATYPHBIN HAIOp
Henorpes 10 kumneHus B 3KOHOMaii3epe

3. Pacu€r nByxkoHTypHOU yTunn3anuonHou [ICY

O0603Ha- EU
yeHue

kJx/c

KI/KT
Kr/c
T/4
°C

kJIx/c

KJ[x/KT

kJx/c
K J[x/KT
°C
KJ[x/KT
°C
K JK/KT
°C
°C
MIla
KkJx
Kr - K
kJx
kr- K

kJK/KT

kJx/xr
kJx
kr- K

MBT

MBT
MBT
rpai.
rpai.

3HaueHue

48581
0,128
28,92
8,03
79
5567

9,32

22523
466
173

804,54

478
490,58
196

268
5,13
7,0121

7,0349

2275,01
2357,57
7,7
0,084934
65415

64112
222969
0,500
10,07
8,52

Pacxoxnenue
C HOM. PEKUMOM

0,04%
-3,51%

0,32%

-0,79%
5,45%

-0,31%

1,34%
0,48%
1,98

-1,04%

-1,55%
0,52%
1,19%

0,48%
-0,30%
-0,39%

-0,39%

-0,49%
0,28%
1,14%
-0,005
-2,26%

-2,26%
2,74%
-0,0090
0,07
-1,48

3.1. OcHOBHBIE OCOOEHHOCTM pacy€THOM MOJEIM IO CPABHEHHMIO C

OJTHOKOHTYPHOU

Cxema III'Y c mapoBbIM LIMKJIOM ABYX NaBJI€HUM MpuBeneHa Ha puc. 7. U3
obmiero I'TIK koHageHcaT mocTymaeT B jea’paTop M paseiseTcss Ha JBa MOTOKA,
MMOJaBaEMbI€ JIByMsI HE3aBUCHUMO PETYJHUPYEMbIMU TPYyINIIAMU I[HUTATEIbHBIX
HACOCOB Pa3JINYHOI0 HANOpa U MOJAYX B ABA dKOHOMaM3epa. Mcnapurens HU3KOro
JIABJICHUSI YCTAHOBJIEH B PAcCEUYKy ASKOHOMaii3epa BbICOKOTO JnaBiieHus (OkB),
AKOHOMAaM3ep HU3KOTO NABJICHUS MTAPAJUIEIIEH IIEPBOM CTYIIEHU 3TOTO IKOHOMAaM3epa
(YCIIOBHO CUMTaEM, 4TO TIepena/l 1aBiIeHUs MOACIEH MKy IByMs cTyneHsMu JkB



nopoBHy). Btopass crtynenr OkB mnapamienbHa maporieperpeBaTento HU3KOTO
nasnenusi (IleH). Jleaspatop oOorpeBaeTcsi HACHIIIEHHBIM IapOM HU3KOTO
JIABJICHUSI; BECh Map BBICOKOIO JIaBlieHUs ocTymnaeT uyepe3 [1eB B roinoBy TypOUHBI.
Ha toii ctynenu, rae 3T0 BO3MOXKHO, K HEMY ITOAMEIINBACTCS CBEXKUN Map HU3KOTO
JaBJICHUsI, U Jajnee o0a MmoToka paboTal0T COBMECTHO /0 KOHAEHCATOpa; KaMmepa
CMEIICHHs] YUYUTBIBACTCA KaK mepenan JaBiieHus Opxc = 0,03 nms o60UX MOTOKOB.
Takum oOpa3om, cucCTEMa ypaBHEHHH i TYpOUHBI COCTOUT W3 yCJIOBUS
COTJIACOBAHMS TMOTOKOB IO JABICHUIO Doy = Poy YU yYpaBHeHUM CTOHOJIBI IS
OTCEKOB:

Pems = \/p}% - (GOB + GOH)ZECMO (p ’SMO - pI%O)B
\/ngB_G-(iaEOB(p%O_ngBO)

Pos = 1-86p,

TZI€: Pevs — JIABIIGHHE OTPaOOTABIIETO MOTOKA IMapa BBICOKOTO JABJICHUS TMeEpe
cMmernieHreM. /[ kaMepbl CMeIIeHHsI MOYKHO TaKKe 3alrcaTh TEIJI0BOM OanaHc:
hCM(GOB + GOH) = hCMBGOB + hOHGOH'

Pacuér xkoTna-yruinmsaTopa NPOHU3BOAUTCA AHAJIOTUYHO MPEABIAYLIEMY
BAapUAHTY, C OTCUETOM SHTAJIBIUNA OT BBIXJONA Ta3oBOM TypOHHBI. CI0KHOCTH
NPEACTaBIIAECT 3allCh YpPaBHEHHUU TersiooOMeHa g anemMeHToB KV ¢
napayensHbiMu otokamu (OxkB1 u OxH, OxB2 u IleH), xotopsie sBisroTCs
TPEXIMOTOUYHBIMU TETNIOOOMEHHUKaMU. [lOCKOIBKY 151 HOMMHAJIBHOTO PEXHUMa
OPUHATO, YTO 00a MOTOKA BIUSAIOT Ha TEMIIEPATYPY ra30B OJIMHAKOBO, (DAKTUUECKU
B 3TOM CJIy4ae OHH MPEJCTABIAIOT COOOH JBa MapaielbHO BKIOUEHHBIX 10 ra3aM
JBYXIIOTOYHBIX TEIUIOOOMEHHHUKA, pPacXo]| ra30B MEX]y KOTOPbIMH paclpeieséH
IPONOPLMOHAIBEHO TEIIOBOCIPUATHIO COOTBETCTBYIOIIUX ITyYKOB. Y YUTBIBASI, YTO
napaMeTpbl OXJIXKICHHS Ta30B M Ha MEPEMEHHOM PEXUME OCTAIOTCS OJM3KU U
J1000M YpPOBEHb UX CMEIICHHS MEXIy MyYKaMH Majo MOBIHUSET Ha pe3yJbTarT,
MOXEM MPOJOJIKATH CYUTATh MOTOKH Ia30B OKOJIO MAapaJuIeNIbHBIX IMOBEPXHOCTEN
paznenéHHbIMH.  TeroBoil  OalaHCc  3JaeMEHTa  «a+t0» ¢ mapajuiesIbHbIMU
MOBEPXHOCTSMU «a» U «0» 1o razam OyAeT 3amucaH Kak

Qa+6 - ny( a+6 :—Il)-lg ’ ;-Il)-% - (IgHXGFa + IEHXGF 6)/ny

3.2. Pacuér IByXKOHTYPHON MOJAEIIH

B 3T0M1 MOz€eny 4uciIo pacu€THBIX BEJIWYHUH M TPAHCLCHACHTHBIX YPaBHECHUMN
IIOYTH yJIBOUJIOCH 10 CPABHEHUIO C IMPEABIAYIIEH, IO3TOMY aJITOPUTM IOIYYaeTCs
CIIOKHEE W TiIyOuMHa NUKIOB Oosbine. Tem He MeHee, OOIIMI MPUHITUI PEIICHUS
3aJaud  TOT Jke camblil. JlaHHbIe O TerooOMeHe TMpencTaBiIeHbl B Taldul. 6,
uHbOpMaIUs O HUKIAX U IEPEMEHHBIX — B Ta0JI. 7, aJTOPUTM U CIIUCOK PAaBEHCTB —
B MIPUJIOKEHUSIX 3 U 4, pe3yabTaThl pacuéta — B TaOJI. 8.

3.3. IIposepka pacuéra KIIJ{ III'Y o o6paTHOMYy MeTOIY

IIpoBepka BeAETCA aHATOTUYHO MPEABIAYILIEMY IIYHKTY, C YYETOM IIOTEPh Ha
IIPOJYBKY U3 JIBYX KOHTYPOB:

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

O=22Go(h—h")=2-35,64-(2330,31-142,16) = 155 924 xJIx/c;

2Q,0rrT = const = 4447x]lx/c;
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ANur = Ne(1/(mune)—1) = 74025-(1/(0,995-0,985)—1) = 1504 kT /c:

Qp.T = Z(GBI)IH ”() + gl‘[p(GOB ,613 + (GOH + GFH)h%H) - GJIBh,K)
= 2-(0,05-2683,06+ )

( +0,02-(29,37-1320,21 + 8,0 -494,78) — 8,0 - 142,97) = 1773,12;
_ q _ H1173+1559244444741773+1505 _ | 204824 _ (g
Mry = 2-4,46-50056 - 446439 U

OpsMBIM  METOJOM mofiydanoch 0,522; mpUYMHBI PACXOXKICHUS aHAJIOTHYHBI
IPEeabIAYIIEMY ITYHKTY.

Tabmuna 6
[TapameTpsl TOBEPXHOCTEHN TETIIO0OMEHA TBYXKOHTYpHOTO KY
DIeMeHT O, kBT kio, > - <Atrio, rpan.  Fi, ThIC. M? ki, o ;
rpaa.-M rpaj.-M
I'TIK 6450 80 115,7 2,37 81,99
DKOHOMaM3epBhl:
niepBbIil B/ 1310 80 17,91 0,91 81,99
BTOpoi BJ[ 22875,92 80 44 .48 6,43 81,99
HU3KOTO JTaBJICHUS 62 80 12,24 0,06 81,99
Hcnapurenu:
Bricokoro maBneHus 43810,07 80 60,8 9,01 81,99
Huskoro gaBneHus 17164,88 80 34,68 6,19 81,99
[TaponeperpeBarenu:
BrIcokoro maBineHus 21594,08 50 89,03 4,85 51,24
Huskoro naBineHus 1847,51 50 54,69 4,5 51,24
Tabmuma 7
Opranusanus pacuéra Ha CXOJAMMOCTb: IIUKJIbI U IEPEMEHHBIE
Vposens HauMeHoBaHue O6o3Ha- EN Kpurepuit HoBoe 3HAYCHIE Yucno
LUK BEJIMYMHBI ueHne CXOJIUMOCTH 11aroB
HaganpHoe RO
nasncrme napa BJI pos  Mlla (pOB Pos ) < 10IIa o (2)
1 T 16
emrieparypa _ ™Y < o — )
B KOHJICHCATOPE I rpan. (tk' [ ) < 0,05 boxn T (tKO tOXJ’IO)QK
OTHOCHTENNHLHOE RO
2 JTABJIEHUE CMECH pCM/pOB - (pCM Pem ) < 1llla pCM(HO (1))/pOB 26

QI/IB (kF;/IB' ny' t6' TI/};];() + Q]

(GOB - GOB (QHB))

Pacxon cBexero

2 mapa BI[ Gos Kr/C < 10—5Kr/c "6B + gnph,6B _ (; + gl‘[p)} 82
OTHOCHUTENBHBII ( Gon — 906G ) Qua(KE, Gyx, t5, TF) + Q,
3 pacxoj CBEKEro g - O J0n T0p "ou + Guph'su — (1 + Gup )1 56
_4 oH np’* 6u p
napa HJ{ < 107*kr/c Go
4 DHTANBIHS HA X KJDx e + 1 + Quue(1/0) /Gy 63

Boeixojie u3 I'TIK KT 2



DHTAJIBIN HA

kJIx
5  BBIXOJE U3 Moey  ——
skoHOMait3epa B/l KL
Tennosas
5 MOUIHOCTE BTOpOA Ones k] K
ke | e
CTYIEHH Rl

sKoHOMam3epa B/l

(Z(_/z)/?:) =

< 0,01x/x/xr

BBIX
(hama -

thlX(H)

OKB

< 0,01x/x/xr

(angz - Qgﬁz)

<0,01

kJIx

haBlE:axl + Q3KB2 (T/ 0)/ GI'IBB 63

Q3KBZ (kFar(BZ' Gr 3KB2’ GI'IBB' ) 63

(t

BbIX TBEIX
sxB1’ ‘uB

Ta0muna 8

PesynbraTel nTEpaTUBHOTO pacyéra AByXKOHTypHOMU [11'Y

HaumeHoBaHME BEIMIUHEI

TemmepaTtypa B KOHIEHCATOPE
JlaBaeHne TaM ke

DHTaNBINS HACBHIIIICHHON BOJIbI TaM ke
DHTaNBIINS HACBIIIEHHOTO Mapa Tam e
Temnepatypa napa nepen TypOuHoOit
JlaBneHue Tam xe

DHTaIBIINS TaM ke

JlaBnenue B 6apabane B/{
Temmepatypa Tam xe

DHTaJbINS HACBIIIIECHHOM BOJIBI TaM K€
DHTAJBINS HACBIIIIEHHOTO TIapa TaM e
OHTAIILIINS Ha BEIXOJEe U3 DKB

O06BEM BOIBI B 1TMPK. Hacoce B/
[Ipuparnienne SHTATBIINNA TaM Ke
TemnepaTypa razoB Ha BBIXOJIE

n3 ucrapurens B/]

DHTaNBINS Ta30B TaM K€

JaBnenue ceexero napa HJ{

JlaBnenue B 6apabane H/J
TemmepaTypa Tam xe

OHTAJIBINS HACHIIIICHHON BOJIBI TaM e
DHTaNBINS HACBIIIEHHOTO Mapa TaM Ke
VY nenbHblil pacxon napa B/

Pacxon cBexero nmapa BJ]

OHTanenud Boasl Ha Beixoae u3 I'TIK
OHTanbnus BOJABI HA BBIX0JE U3 DxkH

TemmnepaTypa TaMm xe

DHTAIBIINS BOALI Ha BEIXOAE N3 DKB1
VY nenbHbI 00BEM BOIBI

B [IUPKYJISITUOHHOM Hacoce HJI

0O603Ha-
yeHue

EN
°C
klla
kJx/Kr
kJx/Kr
°C
MlIIa
K JK/KT
MIla
°C
kJx/xr
kJK/KT
kJK/KT
M3/KT
kJK/KT

°C

kJx/xr
MlITIa
MlIla
°C
kJK/KT
kJK/KT
KI/KT
Kr/c
T/4
kJK/KT
K JK/KT
°C
K Jx/kr

M3/KT

3HayeHune

34,12
5.4
142,97
2563,0
525
7,11
3470,67
8,07
296
1320,21
2757,64
1272,51
1,39E-03
1,86

305,53

610,42
0,164
0,19
117,88
494,78
2702,84
0,130
29,37
8,16
335,62
450,67
107,47
450,67

0,00106

Pacxoxnenue
C HOM. PEKUMOM

-2,9
-15%
-12,04
-5,17
-10
1,52%
-0,71%
1,52%
0,36%
0,44%
-0,07%
1,01%
0,29%
1,81%

0,33%

0,20%
3,92%
3,92%
1,03%
1,04%
0,07%
-3,72%

0,10%

0,45%
0,74%
0,73%
0,74%

0,10%



HanmeHnoBaHMe BEIMYHHBI Ofeo}f;:_ EN 3HadeHue c izﬁogxef;i;&
IIpupaiuenue sHTaIBINN T/ KT 0,03 4,03%
B LIMPKYJISIHMOHHOM Hacoce HJJ
Temneparypa razos 3a UH °C 128 1,31%
OHTanbNus Ta30B TaM Ke kJx/Kr 418,73 0,44%
TennoBas MmomHOCTh DKB2 kJIx/c 23450,58 2,51%
Temnosas mormuocts I1eH kJx/c 1939,31 4,.97%
OtHocuTenbHbIN pacxon napa HJI — 0,214 6,55%
Temmnepatypa cexero napa H/J °C 270 -1,52
OHranbenus ceexxero napa HJJ kJK/KT 3011,79 -0,11%

Kr/c 6,28 o
Pacxon cexero mapa HJI T/ 1.74 6,66%
OHTanenud Ha Beixone u3 ['TIK kJx/Kr 335,62 0,45%
CoOTHOIIIEHHE HAYaIbHBIX JIaBICHUN Pou/pos - 0,0230 2,37%
Pacxox konaeHcara Kr/C 36,44 1,20%
"—" rperouiero napa Kr/C 1,72 -0,29%
""" nuTaTenbHON Boabl B/ Kr/c 29,95 0,10%
""" nuTaTenpHO Boapl HJI Kr/c 8,16 5,56%
TennoBas montHOCTh DKB1 kJIx/c 1137 -13,23%
Temnoas momHocTs DxkH kJx/c 92 49,05%
[Ipupaienue sHTaIBINN K JTok/Kr 12,35 1.54%
B muTaTrenbHOM Hacoce B/
il = 1 | kJx/Kr 0,12 9,92%
Tennosas montHocth I'TIK kJIx/c 7021 8,86%
OHranenud ra3oB Ha Bxoje B I'TIK kJx/Kr 413,3 0,66%
DHTaNBINS YXOASAIIUX Ta30B kJx/Kr 382,3 0,35%
TemmnepaTtypa yXoasmux ra3oB °C 94 1,2
OHTanbnud ra3oB Ha Bxoje B B K JK/KT 802,15 -1,01%
Temnepatypa Tam xe °C 476 -1,50%
OHTAIRINS Ta30B Ha Bxoxe B MH KJIK/KT 498,31 0,53%
Temnepatypa Tam xe °C 203 1,17%
Temnepatypa Ha BeIXoje U3 kB2 °C 287 2,4
TemnepaTypa Ha Beixojie u3 JkB1 °C 115 0,0
Hasnenue napa BJI 3a kiiananamu MIIa 6,76 1,52%
DHTponus cBexero napa B/] KKFH)I;( 6,8683 -0,54%

KkJIx
Outponus napa B/l 3a knmananamu —— 6,8908 -0,54%
Jasnenue napa HJI 3a kmananamu MITIa 0,156 3,92%
OHTponus ceexero mapa HJJ KHX;( 17,8777 -0,30%

KI{H)K

Ontponus napa H/I 3a knananamu p— 7,9013 -0,30%
TeopeTI/meCKaiI sHTanbnusA napa B/ K TT/Kr 257143 10.32%
repes KaMepou CMEIICHHS
Onransnus napa B/l nepen kamepoii K JoK/KT 2688.33 -0.38%
CMETIICHUS
JlaBneHue B KaMepe CMEIICHUs MlIIa 0,151 0,81%

DHTAIBINS TaM K€ K JK/KT 27453 -0,23%



O06o03Ha-

HaumenoBanue BennunHbI - EN
kJ[x
DHTpOIUS TaM xKe
Kr - K
TemnepaTypa Tam xe °C
JlaBjieHME KOHIIA paCIIMPEHUS CYXOM MIa
CMecH Iapa
DHTAJBIUS B TOU KE TOUKE kJx/kr
N kJ[x
DHTpOIUs B TOH ke TOUKE
Kr - K
OHTaJIBINS KOHIA il,I[I/Ia6aTH01"O npoiecca /K
pacuIMpeHus OT TOH K€ TOUKHU
DHTaJBINS KOHIIA MPOIECCa PaCIIMPEHUs
OT TOM k€ TOUKH ¢ «cyxum» KITJ] icJloxc/xr
BnaxxHocTh nmapa Ha BBIXJIONE —
DHTabIUS B KOHAEHCATOPE k/Jx/Kkr
kJx
OHTpoOIUs TaM xKe
Kr - K
BHyTpeHHs MOIIHOCTB IapOBOM MBT
TypOUHBI
Onekrpruyeckast MomHocTs [ICY MBrT
Onektpuyeckast MmoHocTh [1I'Y MBrt
KILZ Iy —
Temneparypa nurarenbHoN Boasl B/ °C
Temneparypa razos Ha Bxoze B ['TIK °C
Durponust mapa BJ] mepen kamepoii k/Ix
CMELIEHUs kr- K
OtHocurtenbHbIN BHyTpeHHU KITJ]
HUKHETO OTCEeKa B
Tennorast momtHocTh I1eB kJIx/c
""" 1B kJx/c
""" 1H kJx/c
OTHOCUTENBHOE TaBJIEHUE CMEILIEHUS DPe/Pos -
MuH. TemniepatypHslil Harop Ha VB rpai.
Henorpes no xunenus B OxB rpai.
MuH. TemniepatypHsbiil Harop Ha TH rpamu.
Henorpes no kunenus B 9xH rpan.

3HauyeHue

7,3516
136,48
0,094

2672,02
7,3811

225941

2313,05

0,096154
2330,31

7,6119

75530

74025
232882
0,522
106
123

7,19

0,84

20938,55

43421
18024

0,0212
9,96
8,67
10,46
10,41

PacxoxneHue
C HOM. PEKUMOM

-0,26%
-2,15%
6,98%
0,11%
-0,31%

-1,17%

-0,98%

6,84%
-0,88%

-0,01%

-0,65%

-0,65%
3,07%
-0,08
0,18%
2,06%

-0,61%

-0,43%

-3,04%
-0,89%
5,01%
-0,71%
-0,04
-1,33
0,46
0,41

Utorn pacuéra mnapamerpoB III'Y W uX U3MEHEHUS 0O CpPABHEHUIO
C HOMHUHAJIbHBIMU MPU CHUKEHUW TEMIEPATYPbl OKPYKAIOIIEro Bo3ayxa Ha 4,4 —

(—10) = 14,4°C npuseneHsl B ciexyroomeii Tabim. 9.



Tabmuna 9
Htoru pacuéra (BeIMYMHBI U UX TIPUPAIICHUS OT HOMHUHAJIBHBIX 3HAYCHH )

O6osna- 1y OXHOKOHTYpHBIT ~ ABYXKOHTYpHbI KY

[TapameTtp qeHme Ky BII HIT
TemmepaTypa cBexero mapa to °C 525(-10) 525(-10)  270(-1,52)
VY nenpHBIN pacxos mapa d KI/KT 0,128 0,130 0,028

A pacxof map (-3,51%) (-327%)  (+2,59%)
MuHuManbHbIA TEMIEPaTyPHbBIN 5¢ a 10,07 9,96 10,46
HaIop B UCTApUTETIE pat. (+0,07) (-0,04) (+0,46)
Henorpes B skoHOMaiizepe ot a 8,52 8,67 10,41

HOTP P hen | TPAA. (-1,48) (-133)  (+0,41)

TemmepaTypa yXoAsIIuXx ra3oB Tyx °C 173(+2,0) 94(+1,2)
Momnocts [ICY Nomr kBt 64112(-2,26%) 74025(-0,65%)
KII Iy Nary — 0,500(-0,009) 0,522(-0,08)

[Ipu cHMKEHUHM TEMIEPATYPhl OKPYKAOLIETO BO3/1yXa pacTET pacxol ra3oB U
CHI)KAETCSI UX TEMIIEpaTypa. XOTs B KOHBEKTHBHBIX IOBEPXHOCTSIX HAarpeBa IpH
pocTe pacxoja YCHIMBAETCs TEIIOOOMEH, Ui MapoleperpeBareisi BIUSHHUE
TEMIEpaTypbl CUIIbHEE, U to TaJaeT. AHATOTHYHBIM 00pPa30M CHHKAETCS yAETbHOE
TEIJIOBOCIIPUATHE HCIIAPUTENS, @ 3HAYWT, yAENbHbIM pacxon mnapa. OmHako s
VCIIAPUTEIII HU3KOIO JTaBJICHUS M3-3a MOBBIIICHUS YHTAIBIHNH YXOMISIINUX T'a30B U
CHIDKEHHMSI 0TOOpa OT HUX Temia 3((EeKT MOoaydyaeTcss YK€ NPOTHUBOIOIOKHBIM;
BJIIOOOM cCilyd4ae pacTéT TeMIeparypa yXOASIIUX Ta30oB, M, CIEA0BATENbHO,
camxkaerca KII III'Y. Camxenune KIIJ[ MeHee BbIpa)k€HO Ha OJHOKOHTYPHOU
YCTaHOBKE, IJI€ pocT a0COJIIOTHOTO pacxoja Iapa KOMIEHCHPYET AJisl MapoBOH
TypOWHBI CHUKEHHUE €T0 MapaMeTPOB, HO BCE PAaBHO HA IBYXKOHTYPHOU OH OCTa&TCs
BoIie. [Ipu aTom MomHocTh Beeit [IT'Y B 30He pabotsl ['TY nipu T4 = const. pactér
IIPU CHWKEHHUH TEMIIEpaTypbl Mepe]; KOMIIPECCOPAMH.



[Ipunoxenue 6

BOIIpOCbI AJIA CAMOCTOSATECIBHOTO U3YICHUSA

1. PaGoTa BcnomorarenbHOro o0OpyI0BaHUsl KOTJa U TEIUIOBOM TypOUHBI B
HOpPMAJIbHBIX YCIIOBUSIX, KOHTPOJIb 32 UX paObOTOM, aBapUHHOE OTKJIIOUEHUE, OTKA3bI
B pabore.

2. 3arpsasaenue konaeHcaropa. CrocoObl OYMCTKH. BiusHue 3arps3HeHUit
KOH/ICHCAaTOpa Ha S5KOHOMHYHOCTbH OJIOKA.

3. ABapuilHbI€ pEeKUMBbI. ABAPUMHBIE PEKUMBI KOTJIOB. ABAPUIHBIE PEKUMBI
TypOuH. ABapuiiHble CUTyallul Ha BCIIOMOTAaTeIbHOM 000pYJOBaHUU.

4. IlmaHoBble W aBapuiiHbIE OCTAHOBBI OJIOKOB. PacxonaxuBaHue
o0opynoBaHusi. Cxembl pacxoiakuBaHus (MOJ HArpy3Kou, HU3KOMOTEHIIMATbHBIM
apoM, BO31yXOM) U UX 3)PEKTUBHOCTb.

5. OcoOeHHOCTH TIOJYYEHHSI U MOCTPOCHUS PHEPreTHUECKUX XapaKTePUCTUK
TEIUI0(UKALMOHHOTO 000PYAOBAHUS.

6. ABapuiiHble PEXHMMBI OJKCIUIyaTallMd KOTJIOB. TEXHONOrMsS U peXUM
aBapUITHOTO OCTaHOBA KOTJIOB.
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