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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 MOBBIIIEHUS 3PPEKTUBHOCTH AKCILTyaTalllH,
JIOTUYECKOTO YIPaBJICHUS U 3alIUThl SHEProoOOpyAOBaHMS, BXOMSILETO0 B COCTaB
HHEPreTUYECKOT0 KOMIUIEKCA MPOMBIIUIEHHBIX IPEAIpUITHN, BEIpAa0OTKA HAaBBIKOB
y CTYIEHTOB CaMOCTOSTEIbHO (OPMYJIMPOBATh M peEIIaTh 3ajaud OOecHedeHus
3aIUTHI TEIUIOUCTIOIB3YIOIINX U SHEPTE€TUYECKUX YCTAaHOBOK.

— TOATOTOBKA CTYIEHTOB K  JIEATEIbHOCTH B  COOTBETCTBHUH  C
KBaJIM(UKALIMOHHOW XapaKTepUCTUKON OakaliaBpa 10 HAlpaBiICHHUIO, B TOM YHCIIE
(dopMupoBaHrHE YMEHHI MO BBISBICHUIO HEOOXOIUMBIX yCOBEPIICHCTBOBAHUN U
pa3paboTke HOBBIX, Oojiee A(D(PEKTUBHBIX METOJOB 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 3aIUThl Y3HEProoOOPYAOBaHUS, BXOSIIETO B COCTaB
HHEPreTUYECKOTO  KOMIUIEKCa MPOMBIIUICHHBIX OPENNpHIATHHA € Yy4eTOM
TEXHOJIOTHYECKUX, SKOJOTHYECKUX U SKOHOMUYECKHX (PaKTOPOB;

— HAY4YHUTh aHAIU3UPOBATH CYIIECTBYIOIINE METOBI JIOTUYECKOTO YIIPABICHUS
Y 3alIUThl SHEPTO000PYI0BaHNUS;

— JIaTh UH(OPMAIIMIO O HOBBIX METOAAX JIOTUYECKOTO YIPABICHUS U 3alUTHI
HEProoOOPyJ0BaHUS B OTEYECTBEHHONW M 3apyOeKHOW TMpaKTUKe, pPa3BUBATH
CIIOCOOHOCTH OOBEKTHBHO OIICHUBATh MPEUMYINECTBA W HEJOCTATKA TaKHX
METOJIOB, KaK OT€YECTBCHHBIX, TAK U 3apyOCKHBIX;

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

2. Mecto nucunmiuabl 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 3alIuTa SHEProoOOpYyIOBaHUSI» B3aMMOCBI3aHA
JIOTUYECKA U COJACPKATEIbHO-METOIUYCCKH CO CICAYIONMMU JUCIUIUIMHAMHA W
npaktukamu OOIT:



— Teopernueckue OCHOBBI MIEKTPOXUMHUYECKOTO MPEeOOpa30BaHUs SHEPTUU;
— KoHTpoJsib ¥ TEXHUYECKAs TUATHOCTUKA IHEPTETUUYECKOTO 000pYI0BAHUS;
— DHepreTUYecKuil KOMIUIEKC TPOMBILIJIEHHBIX TPEANPUITHI;

— YCTaHOBKM U CHUCTEMBI PACIPEACIEHHON SHEPTreTUKH;

— TexHudeckasi IOKyMEHTAIMsI SHEPTETUYECKOTr0 000py10BaHUs.

3. IlepedeHb MIaHMPYEMBbIX Pe3yJbTATOB 00y4YeHHS MO AUCHUILIUHE
(M0oayJ110), COOTHECEHHBbIE C IVIAHUPYEMbIMHU Pe3yJIbTATAMU OCBOCHMSI
00pa3oBaTeJIbHOM NPOTrPAMMBbI

B pesynbrate oOCBOEHHS AUCHUIUIMHBL (MOIYyJs) y  OOyYaromuxcs
bopMHUpYIOTCS  CIIEAYIONIME KOMIIETEHIIMM M JOJKHBI OBITh JIOCTUTHYTHI
CIIeIyIONIUE pe3yJIbTaThl 00ydyeHUus Kak 3Tan (OPMHUPOBAHUS COOTBETCTBYIOIIUX

KOMIIETEHIINN:

Kon B pe3yabTarte ocBoeHUsI IlepeyeHb MIAHNUPYEMBIX Pe3yJIbTATOB
KOMITeTeHITHH o0pa3oBaTebHOM 00y4YeHUs MO UCHUILINHE
MPOrpamMMblI
00y4aromuics J0IKeH
00J1a1aTh

OIIK-6 CrniocobeH mpoBOAHTH 3HATh:
U3MEPECHUS e MeTo/IbI TOUCKA, XpaHEeHHS, 00pabOTKH
ANEKTPUICCKUX U ¥ aHanu3a HHQOPMAITUU U3 Pa3HBIX
HEIJICKTPUICCKUX HMCTOYHHMKOB U 0a3 JaHHBIX;
BEJINYUH ¢ uH()OPMANMOHHBIE, KOMITBIOTEPHBIC U
IPUMCHUTCIIBHO K CETEBBIE TEXHOJIOTUHA
00BeEKTAM yYMeTh:
podeCCHOHATEHON ® OCYILIECTBIISTH MMOUCK, XPAHEHUE,
ACATCIIBHOCTH 00paboTKy ¥ aHanu3 HHPOPMAIUHU U3

Pa3HBIX HCTOYHHUKOB U 0a3 JaHHBIX;
® TIPEACTaBIATh HHPOPMAIIHIO B
TpebyemoM (hopmare ¢ UCTIOIH30BAaHUEM
WH(POPMAIIMOHHBIX, KOMITBIOTEPHBIX H
CETEBbIX TEXHOJIOT U
BJIA/IETh:

® METO/JaMHU MOKCKA, XpaHEHHUs, 00pabOTKH
U aHaiM3a nHGOpPMAIMU U3 Pa3HBIX
WCTOYHHUKOB U 0a3 JaHHBIX;

¢ UHPOPMAIMOHHBIMH, KOMITBIOTEPHBIMH U
CETEBBIMH TEXHOJIOTHSIMH




4. CTpyKTYypa ¥ coaepkaHue JTUCHUILTHHBI

OO01as Tpy10e€MKOCTh AUCLUIUIMHBI COCTABIISIET 3 3a4€THBIE €IMHULBI, T.€.
108 akagemuyeckux yaca (M3 HUX JIEKUUU — 18 4yacoB, ceMuHapcKkue 3aHsaTus — 18
yaca, CaMOCTOsITeNIbHas paboTa CTyJeHTOB — 72 4aca).

CtpykTypa U coiepx’aHue TUCUUIUIUHBI «Jloruueckoe ynpapieHue U 3aluTa
HHEProo0OpPy0BaHUSM» MO CPOKAM U BUAaM padOThl OTpaxkeHbl B [Ipunoxenun 1.

Conep:xxanue pa3aesoB JUCUUIINHbBI

HlecTou cemecTp

Tema 1. HazHaueHre aBTOMAaTHYECKHUX 3AIIIUT

ABTOMaTHYECKHE CHUCTEMBI 3aIIUThI TEIUIOBOTO O0OPYIOBAHUS OT TTOBPEKICHHUI.
I'naBHbIe 1 JokabHbIe T3. CoBpeMeHHbIE 3aIuTHBIE yeTpoiicTBa Ha TOC.

Tema 2. Jlornueckue 3JIeMEHTHI 3alIUT

CocTaBHbIE YNPABISIOMIME W HWCHOJHUTENIBHBIE 3JIEMEHTHI TEIUIOBBIX 3allWT.
TunoBkle ornepanyu, JJOrndeckre PyHKIIMU U JIOTUIECKUE AIIEMEHTHI B ABTOMATHUECKUX
cucremMax TemoBbIX 3ammr. MuBepcus. Jlormueckoe ycunenue. KOHBIOHKIMS
(pynxmst 1). Anzbronkuus (pyukuus MIIN). Conpsixenue TIOrHueckux 3ineMeHToB T3
c TOY.

Tema 3. O0ecneueHne HAJAEKHOCTH JAEHCTBHUSA TEIVIOBBIX 3aIIUT

[ToBpexaeHrst TEIUIOBOTO 00OPYI0BaHUs BeieacTBre aBapuid. Hagexxnocts T3.
Otka3 (HecpabarbiBaHuE€) WM JIOKHOE JeiictBue cucrembl T13. Hcnomnb3oBaHue
BBICOKOHQJIC)KHBIX HCTOYHHUKOB JJICKTPUYECKOTO MUTaHMS. PalroHaIbHBIA BBIOOD
MPOEKTUPYEMbIX cucteM T3.

Tema 4. TensioBble 3a1MTHI OCHOBHOT'0 SHEPro000PY/A0BAHUS

ABTOMaTHYECKHE 3alIUTHl 0apaOaHHBIX KOTJIOB. 3aIllTa OT MOBBIIICHUS TaBICHUS
napa. 3aluTa 1no ypoBHio B 0apabane. 3ammra oT NOTYCKHEHUsI U noracanus (pakena.
3ammTa OT OHIKEHHUS TeMIIEpaTyphl MeperpeBa MepBUYHOTO mapa. ABTOMAaTHYECKHIE
3aIUTHI TPSMOTOYHBIX TAPOBBIX KOTJIOB. 3alllTa OT MPEKpAIICHUs MOJa4Yl BOJBIL.
3ammuTa OT pa3pbiBa TpyO BOJSHOTO SKOHOMaif3epa. 3aluTa OT MOBBIIIECHUS
(MOHM)KEHUS) JaBJICHHS Tapa TIepell BCTPOSHHOM 3aJBMXKKOW. 3ammra oOT
YBEJIMUEHUS YacTOThl BpAIllEHUS POTOpa. 3amiMra OT YXYAIICHUS BaKyyma B
KOHJIEHCATOpe. 3aluTa OT TOHIKEHUS JIaBJICHUS Maciia B CHUCTEME CMa3Kd M OX-
JIQXKICHUS TTOIITUITHUKOB.

Tema 5. ABTOMaTH4YeCKAs 3alIMTA BCIIOMOTIaTeJIbHbIX YCTAHOBOK

3amutel pereHepatuBHbix [IBJ[. 3amurer TIY. 3amurel penyKIUMOHHO-
OXJIAAUTEJIbHBIX YCTAHOBOK. 3AIIUTHBIE YCTPOMCTBA MEJIbBHUYHBIX CUCTEM MAPOBBIX
KOTJIOB.



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

[IporHo3upoBaHve 4Ype3MEpPHBIX OTKIOHEHWH BAXHEUIINX MapaMeTpoB U
NEPErpy3Kd OTAETBbHBIX 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 TPOTHOCTHKM (TpeAcKa3aHue M3MEHEHUl TEeXHOJOTHYECKHX
apaMeTpoB U COCTOSIHHUSA OOOpYyAOBaHUS 4Yepe3 3aJaHHbI OTPE30K BPEMEHU B
OyAyuiem), CBS3aHHbBIE C KOMIIJIEKCOM BBIYMCIUTENbHBIX U JJOTHYECKUX ONEPALIUM.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUU

Mertoauka npenojiaBaHusi JUCHUIUIUHBL «JIornyeckoe yrpaBiieHHE U 3aluTa
HSHEPro00OPYIOBAHUSY U pealh3allisi KOMIETEHTHOCTHOIO MOAX0/a B U3JI0KCHUHU
W BOCHPUSATHM MaTepuaja NpeaycMaTpUBaeT MCIOJIb30BAHUE  CIICIYIOIINX
aKTUBHBIX M WHTEPAKTUBHBIX (HOPM MPOBEICHUS TPYIIOBBIX, WHIUBUAYAJIbHbIX,
ayJIMTOPHBIX 3aHATHUI B COYETAaHUM C BHEAYAUTOPHOU pabOTOM C LEJbIo
dbopMHpoBaHUA U pa3BUTHS MPO(HECCUOHATBHBIX HABBIKOB 00YYaIOIIUXCSI:

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

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

— HWCTOJB30BAHME WHTEPAKTUBHBIX (OPM TEKYIIETO KOHTpOJsS B (dopme
ayIUTOPHOTO U BHEAYAUTOPHOTO HHTEPHET-TECTUPOBAHNS;

— TPOBEJIEHWE MAaCTep-KIacCOB 3KCHEPTOB U CHELUUATMCTOB MO METOJaM
JIOTUYECKOTO YIPABJICHUS U 3alUThI SHEProo0opyI0BaHusl, a Takxke 3P (PEKTUBHBIX
METOJI0B IKCIUTyaTal[ui TEMIOAHEPTETUYECKOT0 000Dy I0BAHUS.

VY nenbHbIN BeC 3aHIATHH, TPOBOJAUMBIX B MHTEPAKTUBHBIX (hopMax, onpeiesieH
IJIABHOM 1I€JIbI0  00pa3oBaTEeNbHOW MPOrpaMMbl, OCOOCHHOCTBbIO KOHTHHIEHTA
oOydJarommxcs | CoJAepKaHUEM JTUCHUIUIMHBL «Jlormyeckoe ympaBjieHue H
3al[UTA IHEProodOPyA0OBAHMS».

[IpoBenenne  3aHATMHA  [peaycMaTpuBacTCs  TAKXKE€  HA  cauTe
http://online.mospolytech.ru Ha OCHOBE pa3pabOTaHHBIX Kadeapoi
«IIpombllyieHHasT TETJIOPHEPTETHKA» AIEKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB
(30P) o BceM TemaM JTUCITUTUINHBI:

JncuunnuHa Cchuika
Jlornueckoe ynpasiieHuE U
3aImTa https://online.mospolytech.ru/course/view.php?id=5310
9HEProoOOpyI0BaHUS



http://online.mospolytech.ru/

Pa3zpaboTtannsie DOP BKIIOYAIOT TIPOMEKYTOUYHBIE U UTOTOBBIE TECTHI.

6. OueHo4HbIe cpeACTBA AJs TEKYLIEero KOHTPOJIsl YCIIeBaeMOCTH,
NPOMEKYTOYHOM aTTeCTAIMH 110 UTOraM OCBOCHUS JUCHUIIMHBI U Y4eOHO-
MeToAu4YecKoe odecreyeHue caMOCTOATEIbHOM padoThl CTYAeHTOB

B mnpouecce o0yueHus HCHOJB3YIOTCS CIEAYIOIIME OLIEHOYHBbIE (OPMBbI
CaMOCTOSTENILHON PabOThl CTYJIEHTOB, OLEHOYHBIE CPEACTBA TEKYLIErO KOHTPOJIS
yCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTALIUM:

- IOJArOTOBKA U BBICTYIUIEHHE HAa CEMMHAPCKOM 3aHATHUU C Mpe3eHTaluuel U
00CyXXJeHHEeM Ha TeMy «TeXHHYecKue CpeAcTBa 3alUThl YHEProoOOPYAOBAHUS»
(MHIUBUAYATIBHO JIJIS KaXKI0TO 00y4YaroIerocs).

OueHOYHbIE CpEACTBAa TEKYLIETr0 KOHTPOJIS YCIEBAEMOCTH BKIIFOYAKOT
KOHTPOJIbHBIE BOIIPOCHI U 33aHUs B popMe OJaHKOBOTO U (MJIM) KOMIBIOTEPHOIO
TECTUPOBAHUS, JII KOHTPOJS OCBOCHHS OOYyYarOLIMMUCS pa3iesioB JUCUUIUINHBL,
3aIMTa OTYETOB MO MPAKTHYECKUM 3aJaHUSM.

OOpa3npl TECTOBBIX 3aJaHHMM, 3aJaHUN paCUYETHBIX padOT, KOHTPOJBHBIX
BOIIPOCOB M 3aJaHUN Il TMPOBEACHUS TEKYIIEro KOHTPOJsS, MPUBEIACHBI B
MIPUIIOKEHUH 2.

6.1. ®oH O1IEHOYHBIX CPEICTB /1JIs1 MPOBeIeHUs MPOMEKYTOUHOI aTTeCTAIMU
o0y4yaromuxcs Mo JMCUUIINHE (MOIYJII0)

6.1.1. IlepeyeHb KOMIETEHIIUI ¢ YKa3aHHUEM 3TanoB ux GopMHUPOBaHNS B
npoiuecce 0OCBOCHUs1 00pa3oBaTe/IbHON MPOrpaMMBbl.
B pe3yJibTaTe 0CBOCHHS IMCHUIIMHBI (MOAYJis1) POPMUPYIOTCH CJIeyIOLIne

KOMIIETCHIIUN
Kon B pesyabTare ocBoeHUs1 00pa30BaTEJIbHON POrpaMMbl 00y4YaKOLIHIiCS
KOMIIeTeHIIUH J0JIZKEeH 00/1a1aTh
OIIK-6 CrniocoOeH TpOBOJAUTH H3MEPEHHUsS AIIEKTPUUYECKUX U HEIIEKTPUUECKUX
BEJIMYMH IPUMEHUTEIBHO K 00beKTaM Mpo(hecCHOHATLHON NesITeIbHOCTH

B niporiecce ocBoeHust 00pa3oBaTeIbHON NPOrpaMMBbl IaHHbIE KOMIIETEHIIUH, B
TOM YHCIIE UX OT/ACIIbHBIE KOMITOHEHTHI, (HOPMHUPYIOTCS IMOATAITHO B XOJI€ OCBOCHUS
OOy4YaromMUMHUCs JUCHUIUIMH (MOJYJIei), MPAaKTUK B COOTBETCTBHM C Y4YEOHBIM
MJIaHOM U KaJIeH/IapHbIM rpadukoM yueOHOTo mpoliecca.

6.1.2. Onucanue nmoka3areseid ¥ KpUTEpPHEeB OLICHMBAHUS KOMIICTEHIIHI,
(popMHpyeMBIX 110 HTOTAM OCBOCHHS JMCHMILIMHBI (MOAYJIfA), ONUCAHHE IIKAJ
OLICHUBAHMSA



[loka3aTtenieM OLEHMBaHUS KOMIIETEHIIMI Ha Pa3jIMYHbIX JTamax HX
(bopMupOBaHUS SABJIAETCSA JOCTUKEHNE 00YUYaIOIUMUCS IUIAHUPYEMBIX PE3YJIbTaTOB
oOy4eHHsI 10 JUCLHUIUIMHE (MOAYJIIO).

OIIK-6 - Cnoco0eH NpOBOAUTH U3MeEPEHHS JJIEKTPUIECKUX H HeIIeKTPHUYECKUX BeJIUYNH
NMPUMEHHUTEIbHO K 00beKTaM NpodecCHOHAIbHOM 1eATEIbHOCTH

IMoka3zaTtesn Kpurtepun oueHuBaHus
Ouenka Ouenka Ouenka Ouenka
«HEYJOBJIETBOPUTE | «yIOBJETBOPHUTE «XOpOo1I0» «OTJIMYHO»
JIbHO» (HE 32a4TEeHO0) | JbHO» (3a4TeH0) | (3a4YTeHO) WK (3auTeHO)
HUJIM OTCYTCTBHE WIH HU3KOM MOBBIIIEHHBIN W
chopmupoBaHHOCT YPOBEHb YPOBEHb BBICOKHI
U KOMIIETCHIIUU OCBOCHHS OCBOCHMSI YPOBEHb
KOMIIETEHI[M U KOMIIETEHI[U U OCBOEHMSI
KOMIIETEHI]
10
3HATH: OO0yJaromuics OOyuaromuiics Oo6yuatomuiics | OOydaromuics
Metonabl JIEMOHCTPUPYET JEMOHCTPHUPYET JEMOHCTPUPYET | IEMOHCTPUPYET
MpOBEACHUSA IMOJIHOC OTCYTCTBUC HCIIOJIHOC JaCTUYHOC II0JIHOEC
THIOBBIX, WM HEJJOCTATOYHOE | COOTBETCTBUE COOTBETCTBHE COOTBETCTBHE
JIAHOBBIX COOTBETCTBHE CITEAYIOIINX 3HAHMIA: cIeyiomHX cIIe Ty roLHX
MCITBITAHI 1 CHCIIYIf)HlI/IX METOABI IPOBEICHUs | 3HAHUU: SHAHMIH:
PEMOHTOB 3HAaHUU. MCTOAbI THUIOBBIX, E[J'[aHoBHX METOAbI METOObI
TEeXHOJIOTHIEC HpOBe)IeHI/ISI UCIIBITAHUU U HpOBejleHI/ISI HpOBejleHI/ISI
KOO TUTIOBBIX, PEMOHTOB TUTIOBBIX, TUTIOBBIX,
060p}IJIOBaHI/I$I l'IJ'IaHOBBIXv TEXHOJIOTHUYECKOTI'O HJ‘IaHOBBIXV 1'[.]'[21HOBBIXv
. MOHTAKHEIX, HUCTIBITAHUN U obopyoBaHus, WCTIBITAHUN U | UCTIBITAHUM U
HAJIAJ0YHBIX U PEMOHTOB MOHTaXHBIX, PEMOHTOB PEMOHTOB
MTyCKOBBIX TEXHOJIOTUYECKOIO | HaJaJO4YHbIX U TEXHOJIOTHYEC | TEXHOJIOTHYEC
paGoT 0obopyoBaHus, IIyCKOBBIX paboT. KOTO KOTO
MOHTAXHBIX, HomyckaroTcst o0opynoBaHus | 000PYIOBAHHUS
HaJTaJOYHBIX B 3HAYMTENLHBIE , MOHT@XHBIX, | , MOHTQXKHBIX,
IIyCKOBBIX pa60T OIUOKH, MPOSIBISETCS HaJIagOYHBIX U | HAJIAJOYHBIX U
HEAOCTATOUHOCT ITyCKOBBIX ITyCKOBBIX
SHAHMH, 1O PALY pabor, Ho pabor,
TokasareseH, JTOTTY CKQrOTCSI CBOOOTHO
obyuarouyuiics HE3HAYUTEIIBHBI | OTIEPUPYET
HCTIBITRIBACT € onoKH, IPHOOPETEHHBI
SHAIUTCIIbHBIC HCTOYHOCTH, MU 3HAHUSIMU.
3aTpyAHCHHS TIPU 3aTpyIHEHHs
OTIEPUPOBAHHUU rpu
SHaHUAMMU IIPU UX AHATTATHYCCKIX
MepEeHOCe Ha HOBBIC OTepAIHsX.
CUTYyalnH.
yMeTh: OOyJaromuiics He OO0yuatomuiics OO6yuatomuiics | OOydaromuics
O6CCHCLH/IB3_TL YMEECT WA B ACMOHCTPUPYET JACMOHCTPUPYCT JACMOHCTPUPYECT
NpOBEICHHE HEI0CTATOUHOM HETIOJHOE YaCTHYHOE MOJTHOE
THIOBBIX, CTETCHH yMEEeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
[UIAHOBEIX o0ecrneunBarh CIEAYIONIUX YMEHUI: CIEIYIOIUX CIEAYIOIITUX
WCIBITaHME 1 | TPOBCICHHUE obecreunBaTh yYMEHHI: YMEHUIA:
PEMOHTOR THIIOBBIX, IPOBEIEHHE obOecrieunBaTh | 00ECIICUMBATH
TexHoornuec | TIAHOBBIX THUITOBBIX, IIJIAHOBBIX | IIPOBCACHUC IMPOBCACHUC




KOro HCIIBITAHUHN U WCIIBITAaHUMN U TUIOBBIX, THUIIOBBIX,
000py/10BaHuUsl | PEMOHTOB PEMOHTOB IIJIAHOBBIX IIJIAHOBBIX
, MOHTQXHBIX, | TEXHOJOTHYECKOTO | TEXHOJIOTHYECKOTO WCNIBITAHUN U | UCIIBITAHUU U
HaJIaJI0YHbIX U | 000pYyI0BaHMUs, o0opyaoBaHus, PEMOHTOB PEMOHTOB
ITyCKOBBIX MOHTAKHBIX, MOHTAKHBIX, TEXHOJIOTHYEC | TEXHOJIOTHYEC
pabor HaJIaIOYHBIX U HaJIaI0YHbIX U KOro KOro
ITyCKOBBIX paboT MyCKOBBIX PadoT. obopyioBanus | 000pyI0BaHUSA
HomyckatoTcs , MOHTQXHBIX, | , MOHTOXHBIX,
SHa4YUTEJIBHBIC HaJIaIOYHBIX U | HAJIALOYHBIX U
OIIMOKH, MIPOSIBIAETCS IIYCKOBBIX IYCKOBBIX
HCOCTATOHOCTE paboT. Ymenns | pabor.
YMCHHI, IO piiy OCBOCHBI, HO CroOomHO
TokasateleH, JIOMCKAIOTCSL | OTIepUpyeT
0byHaromuiCs HE3HAYUTENbHBI | IPUOOPETCHHBI
HCIIBITBIBACT € OIIMOKH, MH YMEHHUSMH,
SHATUTEIIBHBIC HCTOYHOCTH, IIPUMCHSICT UX B
3aTpyAHCHIA TpH 3aTpyAHEHUS CUTyalUIX
OTCpHpOBAHIH npu HOBBIIICHHOW
YMCHHAMH TPH X AQHAINTHYECKUX | CIIO’KHOCTH.
HIEPEHOCE HA HOBBIC oTepaImsX,
CHTYaIHH. meperoce
YMEHUH Ha
HOBBIE,
HECTaHAAapPTHBIC
CHUTYaIHH.
BJIQ/IeTh: OOyJaromutiics He OO0yuaromuiics Oo6yuatomuiics | OOydaromuics
Metonamu BJIaJiceT WU B BJIaJICET MEeTOJaMU YaCTUYHO B IIOJIHOM
IPOBEIEHHUS HEJJOCTaTOYHON MIPOBEICHUS BJIaJceT o0beme BiasieeT
THUITOBBIX, CTCIICHU BJIAACCT THIIOBBIX, IIJIAHOBBIX METOAAMHU METOAaMH
IAHOBBIX METOJaMHU UCIIBITAHUH 1 MPOBEICHUS TIPOBEICHUS
wenbITagmit | POBCACHUA PEMOHTOB TUIOBBIX, TUMOBBIX,
PEMOHTOB THUIIOBBIX, TEXHOJIOTUYECKOr' O IIJTAHOBBIX IINTIAHOBBIX
TEeXHOIOTHIEC HHaHOBHXu 060pyIOBaHHS, WCNIBITAHUN U | UCIIBITAHUU U
KOTO HCIIBITAHUMN U MOHTaXHBIX, PEMOHTOB PEMOHTOB
oGopyoBanus | PEMOHTOB HaJIa0YHBIX U TEXHOJIOTHYEC | TEXHOJOIHYEC
. MOHTaXHbIX, | TEXHOJOTHYECKOTO | rycroBRIX paboT B KOTO KOTO
HAJTaIOYHbIX U obopynoBanus, HETOJIHOM 00BEME, o0opyaoBaHus | 000PYIOBAHHUS
IIYCKOBBIX MOHTaXHBIX, JIOTTYCKAIOTCS , MOHTQXHBIX, | , MOHTAXHBIX,
pabor HaJIaJIOYHBIX U 3HAUUTEIBHbBIC HaJIaIOYHBIX U | HAIAJOYHBIX U
IyCKOBBIX pa0OT | OUIMOKH, MPOSBISCTCS | TyCKOBBIX Ty CKOBBIX
HE0CTATOTHOCTD pabor, HaBbiku | padoT,
BIa/ICHI HaBBIKAMH OCBOEHBIL, HO cBODOOMIHO
10 pAfly MOKA3ATCICH, | nomyckaroTest OpUMEHSIET
Obyuatomutics HE3HAUUTEbHBI | MOJyYEHHbIE
UCIIBITHIBACT € OIMNOKH, HaBBIKU B
SHAYUTCIILHBIC HETOYHOCTH, CHUTYAIHsIX
3aTpy/IHCHUS TIPH 3aTpyIHCHUS HOBBIIICHHOM
IMPUMCHCHUHN HABBIKOB npH CJIOKHOCTH.
B HOBBIX CUTYyalHUsX. AHATHTHYECKIX
orepanusix,
nepeHoce
YMEHUH Ha
HOBBIE,
HECTaHJapTHEIC

CUTYaIWH.




[[Ikanbl OLIEHMBAHUS pPE3YyJbTATOB MPOMEXKYTOYHOM arTecTalud W HX
OIHMCAHUE:

®dopma NPOMeKYTOYHOM aTTeCTAllUM: 3a4eT.

[IpomexxyTouHas aTTecTanus o0ydaromuxcsa B GopMe 3a4€Ta IpOBOJUTCS 110
pe3yibTaTaM BBIMOJHEHUST BCEX BUJOB Y4ueOHOW paboThl, MNPerTyCMOTPEHHBIX
y4eOHBIM IIJIJAHOM MO JaHHOW AMCHMIUIMHE (MOIYJIIO), MPU 3TOM YUUTHIBAIOTCS
pe3yibTaThl TEKYIIEr0 KOHTPOJS YCIEBAeMOCTHM B TeueHue cemecTpa. OlneHka
CTENEHHU JTOCTHXKEHHS O0Yy4YaloIUMUCS MIAHUPYEMBIX pe3yJbTaTOB OOyUYEHHUS IO
JTUCHUIUIMHE (MOYJI0) TPOBOJUTCS TIPErojaBareieM, BEAYLIUM 3aHSTHS 110
JUCHUIUIHHE (MOAYJII0) METOOM SKCIIEPTHOM OLeHKU. [10o nToram npomMexxyTouHou
aTTeCTAIMH 10 JUCHMIUIMHE (MOJIYJIO) BHICTABIISECTCA OIICHKA «3aYTCHO» HIIA «HE
3aYTEHOY.

HIxana
OllCHUBAaHHUSA

Onucanue

BrinonHeHsb! Bce BUABI yueOHOU paboThl, TPe1yCMOTPEHHbIE yUeOHBIM IIJIAHOM.
CTyneHT JeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YyMEHUH, HABBIKOB
IpUBEICHHBIM B TaOnauIaX TMoOKa3aTeliel, omepupyer MNpuoOpPETCHHBIMU
3auTeHo 3HAHUSIMU, YMEHHUSIMHU, HABBIKAMH, IPUMEHAECT UX B CUTyalUsIX IMOBBILICHHON
cnoxHoctu. [Ipy 3TOM MOryT OBITH JOMYIIEHBl HE3HAYUTEIbHBIE OILIMOKH,
HETOYHOCTH, 3aTPYJAHEHUS IPU AHAUIUTUYECKUX ONEPALUAX, [IEPEHOCE 3HAHUU
Y YMEHUH Ha HOBBIE, HECTAHJAPTHBIC CUTYAIUH.

He Boimonuen oauH wiu Oosee BUAOB yueOHON pabOThI, MPeayCMOTPEHHBIX
y4eOHBIM T1aHOM. CTYZCHT IEMOHCTPUPYET HETIOJTHOE COOTBETCTBUE 3HAHUA,
YMEHHH, HaBBIKOB MPHUBEICHHBIM B TaOJHIIAX TOKa3aTeNeH, IOMyCKalTCs
3HAUYMUTEINIbHBIE OIMIUOKH, MPOSIBISETCS OTCYTCTBHE 3HAHWUW, YMEHUI, HABBIKOB
10 PsiAy MOKa3areseH, CTyAeHT UCIIBITHIBAET 3HAYUTENbHBIE 3aTPYIHEHHS TIPU
OTNIEpPUPOBAHUU 3HAHUSIMU U YMEHUSIMU TMIPU UX NEPEHOCE HA HOBBIE CUTYAIUH.

He 3auteno

@DOHJIbI OLIEHOYHBIX CPEACTB MPEJCTABICHb B MPHIOKEHUSX K padouei
porpaMMme.

7. YueOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE O0ecneYeHre JUCIUILIUHbI

a) OCHOBHAas JiUTepaTrypa:

1. ITeB3uep JI.JI. Teopus cuctem ympaBieHus [IIEKTPOHHBIN pecypc]: yueo.
nocodue — DnekTpoH. gaH. — MockBa: ['opnas kaura, 2002. — 472 ¢. — Pexum
noctyna: https://e.lanbook.com/book/3476.

2. IlepBosBanckuii A.A. Kypc Teopunm aBTOMaTHYECKOrO YHIPABICHUS
[DnexkTpoHHBIN pecypc]: yueb. nocooue — InekTpoH. naH. — Cankrt-IletepOypr:
Jlanb, 2015. — 624 ¢. — Pexxum noctyna: https://e.lanbook.com/book/68460.

3. Jle6ene KO.M. Teopusi aBTOMATHYECKOTO YMpaBICHUS [DICKTPOHHBIN



pecypc]: yue6. mocobue / FO.M. Jle6enes, b.1. KonoBanoB. — DneKTpoH. JaH. —
Mockaa: TYCVYP, 2010. — 162 C. — Pexxum JIOCTyTa:
https://e.lanbook.com/book/4947.

4. KonoBanoB b.M. Teopuss aBTOMaTH4YECKOTrO yIpaBieHUs [DIEKTPOHHBIN
pecypc]: yueb. nocobue / b.1. Konosanos, FO.M. JlebeneB. — DIEKTPOH. AaH. —
Cankrt-IlerepOypr:  Jlanp, 2016. — 224 c¢. — Pexum JocTyna:
https://e.lanbook.com/book/71753.

5. T'aiigyk A.P. Teopust aBTOMaTHYECKOTO YIIPABICHUS B IPUMEPAX U 3a7a4ax
c pemienussMu B MATLAB [DnektponHslii pecypc]: yueb. nocodue / A.P. Ialiayxk,
B.E. benses, T.A. [IbsBuenko. — OnexktpoH. gaH. — Cankr-IlerepOypr: Jlaus,
2016. — 464 c. — Pexxum goctyma: https://e.lanbook.com/book/71744.

0) 10MOJIHUTEIbLHAS JIUTepaTypa:

1. [Tamenko @.@. OCHOBBI MOJCIMPOBAHUS DHEPIETHUECCKUX OOBEKTOB
[OnekTponHbIil pecypc] / @.D. Ilamenko, I'.A. Ilukuna. — DIEKTpoH. JMaH. —
MockBa:  ®usmataur, 2011. — 464 c¢c. — Pexum  jgocryma:
https://e.lanbook.com/book/5284.

2. IlnerneB I'.Il. ABTOMaTh3anMsi TEXHOJIOTHMYECKHX IMPOLECCOB U
MIPOU3BO/JICTB B TEIJIOPHEPTETHUKE [ DIEKTPOHHBIN pecypc]: yuel. — DIEKTPOH. JIaH.
— Mocksa: Hzparensckuii nom MOU, 2016. — 352 c¢. — Pexum pocryna:
https://e.lanbook.com/book/72191.

3. Iunpmosckuit C.B. ABTOMaruzanusi TEXHOJOTMYECKUX TIPOILIECCOB H
MPOU3BOJCTB [DIEKTPOHHBIN pecypc]: ydyed. mocoOue — DIEKTpOH. JaH. —
Mockaa: TYCVYP, 2005. — 100 C. — Pexum JIOCTyTa:
https://e.lanbook.com/book/5442.

4. Tpycos A.H. ABTomMaTu3anus TEXHOJIOTMYECKUX IPOLIECCOB U MPOU3BOJICTB:
yue0. mocobue [DmeKTpoHHBIA pecypc|: ydued. mocodme — DNeKTpPOH. JaH. —
Kemeposo: Ky3I'TY umenu T.®. I'opbauesa, 2010. — 200 ¢. — Pexxum pocrymna:
https://e.lanbook.com/book/6609.

5. Jlapumes U.b. IIpumenenne CAIIP B aBTOMaTHM3aluM TEXHOJIOTHYECKHUX
MPOIIECCOB [ DNEKTPOHHBIN pecypc]: yued.-mero. nocooue / U.b. Jlappuies, A.1O.
KupukoB. — Dnektpon. nan. — Cankr-IlerepOypr: HUY UTMO, 2009. — 8 c. —
Pexxum nocryna: https://e.lanbook.com/book/40878.

6. AnteinOaeB P.b. Teopusi TeXHUYECKUX CHCTEM W METOJIbI MHXKEHEPHOTO
TBOpPYECTBA B PEIICHUU 3aJlad aBTOMATHU3AIMU TEXHOJIOTHYECKUX IPOIIECCOB:
ydeOHoe rmocoOue [DneKTpoHHBIN pecypc]: yueb. mocobue / P.b. Anteinbaes, JI.B.
["anuna, JI.A. I[Ipockypun. — 3aexTpoH. gaH. — Openoypr: OI'Y, 2016. — 189 c.
— Pexxum noctyma: https://e.lanbook.com/book/98008.

B) IPOrpaMMHoOe o0ecrnevyeHne 1 MHTePHeT-PecypChbl:

[IporpammHoOe oOecrieueHre He TPEAYCMOTPEHO.

HNuTepHeT-pecypchl  BKIIOYAIOT  y4EOHO-METONWYECKHE MaTephuaibl B
AJIEKTPOHHOM BHJE, TpeactaBieHHpie Ha caite (http://lib.mami.ru/ebooks/ B
paznene «bubnuorekay.

[Tone3nple  y4yeOHO-METOAMYECKHE U MH(OOPMALIMOHHBICE  MaTepHUalIbl
IIPECTABJICHBI HA cCalTax:

http://www.energosovet.ru;
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http://lib.mami.ru/ebooks/

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-TEXHHMYECKOE o0ecriedeHue TUCHUIIINHBI

Cneunanu3upoBanHas ydeOHas jabopatopusi kadeapsl «lIpombinuieHHas
terosHepretrka»y Aya. AB2406, ocHalieHHast 1aDOpaTOPHBIMA YCTaHOBKAMM:

- «Omnpenenenne K03pPUIUEHTa TEMIIEPATYPOIPOBOJHOCTH CTAIH METOJIOM
PETYJISIPHOTO PEKUMaY;

- «Onpenenenue ko3¢ HULMEHTA TEIJIONEPEJauH IPU BBIHYKIECHHOM T€YEHUU
XKUIKOCTH B TpyOe (TpyOa B TpyOe)»;

- «Omnpenenenne Ko3QPUUUEHTa TEIIONEepeaaul METOJOM PETrYJIAPHOTO
pexXuMa;

- «Onpegenenne Kod3ppuuueHTa TEIIOOTAAUN MPU MY3bIPHKOBOM KUIIEHUU
KUIKOCTH Ha LIWJIUHIPE;

- «Omnpenenenue kod3pPuiuenHTa TEIIONPOBOAHOCTA TBEPIBIX TEJI METOJIOM
UIHHAPUYECKOTO CIIOS.

Mynbstumenuiinas ayautopus kadenpsl «[IpoMbliieHHAs TETIOIHEPTETUKA
Ayn. AB2415, ocHallleHHas OPIrTEXHUKON U MYJIbTUMEINA CPeCTBaMU (IIPOEKTOP,
[IK u ap.), skcnepuMeHTanbHas korenbHas Ha 0aze OAO BTU (Ha ocHOBaHuuU
HoroBopa o corpyanudectse) ¢ cucremoit KUII u aBromatuku.

9. MeToanyecKkue peKoOMeHIaluu AJIs1 CAMOCTOATEIbHOU PadoThI
CTYACHTOB

Mapromina  JILA., CennuxoBa O.b., CasenveB WN.JI. Meroauueckue
pPEeKOMEHJalMM 10  OpraHu3alli  CaMOCTOSITENbHOW  paboThl  CTYACHTOB.
Hanpasnenne mnoaroroBku: 13.03.01 «TemnosHepretnka W TEIUIOTEXHUKA,
npoduiib «TernosHepreTnyeckne yCTaHOBKH, CUCTEMbI M KOMILIEKChDY. — M.: U3-
BO MOCKOBCKOTO ITOJINTEXa, - 46 C.

10. MeTtoaunyeckue PEKOMEHIAIUA NJA IpenmoaaBaTest

[IpennogaBanve  OUCUUIUIMHBL  «Jlormdyeckoe ympaBieHHWE W 3alIUTa
HHEProoOOPYJOBAHUS» HUMEET CBOEH II€JIbI0  O3HAaKOMUTh CTYJEHTOB C
JOCTH)KEHUSIMM B 0O0JIACTH METOJIOB JIOTMUECKOTO YIPABJICHUS W 3alIUTHI
HEProoOOPy0BaHUSL, JOOUTHCS YSACHEHUS UMU OCHOBHBIX 3aKOHOMEPHOCTEN ITHX
METOJ0B, NPUBUTb MM IPAKTUYECKHE HABBIKM HCIOJb30BAaHUsS JTUX 3HAHUU K
KOHKPETHBIM IIPOU3BOJCTBEHHBIM CUTYaLUsIM.

[IpenonaBanue MUCUUILIMHBI ocylecTBisieTcst B cootBercTBur ¢ PI'OC BO.

L]envio METOIUYECKNX PEKOMEHAALNN SIBIISETCS MOBbIMIEHUE () (HEKTUBHOCTH
TEOPETUYECKUX M MPAKTUYECKUX 3aHATUH BCIEICTBHE OO0Jee YEeTKOM HX
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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

OpraHu3alyy MpenojaBaTeyeM, CO3[aHUsl LIEJIEBhIX YCTAHOBOK IO KaXKI0H TeMme,
CUCTEMAaTH3alli MaTepuajia IO Kypcy, B3aWMMOCBSA3M TE€M Kypca, IOJIHOTO
MaTEePUAITBHOTO U METOANYECKOTO o0ecredeHus: 00pa3oBaTeILHOTO IIpoiiecca.

Cpeocmea obecneuenusi 0C80eHUs OUCYUNTIUHDBI

[Ipy wu3yueHUM JUCHMIUIMHBI PEKOMEHIYETCS HCIOJIb30BaTh CIICAYIOIIHNE
CpeJICTBA:

— PEKOMEHIyeMYI0 OCHOBHYIO U JIOMIOJTHUTEIBHYIO JTUTEPATYPY;

— METOJIMYECKHE yKa3aHUs U OCoOus;

— KOHTPOJIbHBIE 3a/IaHUS JTsI 3aKPETUICHUSI TEOPETUIECKOT0 MaTepHaia;

— 3JIEKTPOHHBIE Bepcuu (eJepabHbIX 3aKOHOB, YU€OHUKOB U METOJUYECKUX
yKa3aHUil i BBIMOJHEHUS MPAKTUYECKUX pabOT U CaMOCTOSATEIbHON padOThI
OakaaBpoOB.

Memoouueckue pekomernoayuu no Opeanu3ayuu U3y4eHus: OUCYUNIUHb

JIisi MakCUMallbHOTO YCBOEHUSI JUCHMIUIMHBI PEKOMEHIYETCS H3JI0KEHUE
JICKIIMOHHOTO MaTepHalia ¢ JJIEMEHTaMH 00CY K ICHUS.

B kadecTBe METOAMKM TPOBEACHUS NPAKTUUECKUX 3aHATUM MOXKHO
MPEIOKUTD

1. Cemunap — oOCy»XJeHHUE CYHIECTBYIOIIUX TOYEK 3PEHUS HA MpoOsieMy U
MyTH €€ PEIICHUSI.

2. Temaruueckue JOKJIaJbl, IO3BOJISIONIMNE BbIpaOaThIBAaTh  HABBIKU
MyOJIMYHBIX BBICTYIUJICHUH.

JlJis MakCUMalbHOTO YCBOEHHUS JMCUUIUTUHBI PEKOMEHAYETCS MPOBEICHUE
MUCBMEHHOTO Ompoca (TECTUPOBAHME) MAaruCTpOB IO MarepuaiaMm JeKIHd u
npakTudeckux padot. [Tonbopka BOpocoB st TECTUPOBAHUS OCYIIECTBIISIETCS HA
OCHOBE M3YYEHHOI'O0 TEOPETHYECKOro MaTepuana. Takoil Mnoaxoid MO3BOJISET
MOBBICUTh MOTHBALMIO OakajlaBpOB MPU KOHCIEKTUPOBAHUM JIEKIIMOHHOIO
Marepuarna.

JInsi OCBOCHMSI HABBIKOB IOMCKOBOM M HCCIENOBATEIIBCKOW JIESITEIbHOCTH
OakanaBp MUIIET KOHTPOJbHYIO paboTy uin pedepar mo BIOpaHHON (CBOOOIHOM)
TEME.

Jlexyuu TpoOBOJATCS B OCHOBHOM MOCPEICTBOM METOJIa YCTHOT'O U3JI0KEHUS C
AJIeMEHTaMH MPOOIEMHOTO MOX0/1a U OeceIbl.

Cemunapckue  3aHAmus MOTYT UMETh  pa3Hble (Gopmbl  (pabota ¢
HCCJIE0BATEIILCKON JIMTEPATypOM, aHAJIW3 JaHHBIX HOPMAaTHBHOM M CIPABOYHOM
JUTEPATyphl, CIyIIaHWE OKIAJI0B W Jp.), BBHIOMpAaeMble TMpEnojaBaTesieM B
3aBUCUMOCTH OT HHTEPECOB 0aKamaBpOB U KOHKPETHON TEMBI.

Camocmoamenvnas paboma OaxkajgaBpa BKJIIOYaeT B CeOSl DIIEMEHTHI
pedepupoBaHus U KOHCIEKTUPOBAHUS HAyYHO-MCCIIEAOBATEIBCKONW JIUTEPATYpHI,
MOATOTOBKM ¥ HAMHWCAHUS HAYYHBIX TEKCTOB, OTPA0OTKY HABBIKOB YCTHBIX
MyOJTUYHBIX BHICTYIIJICHUH.

[TpoBepka kauecTBa yCBOCHHMS 3HAHUI B TEUEHUE CEMECTPA OCYIIIECTBISETCS B
ycTHOU (opMme, myTem oOCyX JeHus NpoOJeM, BBIBOJUMBIX Ha CEMUHApax H
MMCbMEHHOM, ITyTEM BBIMOJHEHHS OaKalaBpaMu pa3HbIX MO PopMe U COACPKAHUIO
paboT u 3aJaHMii, CBSI3aHHBIX C MPAKTUYECKUM OCBOCHHEM COJIEPKAHUS
JUCUUIUIMHBL.  bakanmaBpbl  JE€MOHCTPUPYIOT B  XOJE€ IMPOBEPKH YMEHHUE
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aHaAJIM3UPOBATh 3HAUUMOCTb U BBISIBIISITH CIIEUU(PUKY pa3IUUHbBIX TPOOJIEM U TEM B
pamMKax M3y4yaeMoM TUCIUIUIMHBI U €€ KOMIIOHEHTOB, 3HAaHUE HAYYHOU U y4eOHO-
METOIMYECKON JuTepaTyphl. TeKyiias nmpoBepka 3HAHUU W yMEHUN OaKalaBpOB
TaKX€ OCYILECTBIIIETCS YEPE3 MPOBEACHUE PsAla MTPOMEKYTOUHBIX TECTUPOBAHU.
Wrorosas arrectanus 1o AUCHUILIMHE IPEATIONAracT YCTHBIM 3a4€T WA DK3aMEH,
Ha KOTOpBIX IMPOBEPSIETCS YCBOCHHE Marepuana, yCBOCHUE Oa30BBIX MOHATHI
JVCLHUTUIAHBIL.

[Iporpamma cocrtaBiieHa B COOTBETCTBUM ¢ DeiepalibHBIM TOCY1apCTBEHHBIM
oOpa3oBaTeIbHBIM CTaHAAPTOM BBHICHIETO 0Opa3oBaHMsI IO  HAMPaBICHUIO
noarotoBku  13.03.03  DnepreTuyeckoe  MaIIMHOCTPOEHUE U MNPOdUIh
ABTOMaTU3UPOBAHHBIE YFHEPTETUUECKUE YCTAHOBKHU.

ABTOpBI

Crapiuii ipenoiaBaTesib
kadenpsl «[IpombllIeHHAs TEMI0IHEPTETUKA E.A. Uyraes

[Iporpamma  oOcyxnena Ha  3acemanud  kKadeapbl  «l[IpombinieHHas
TerosHepreTuka». [Ipotokon ot 26 mas 2022 r. Ne 11.

CorJracoBaHo:

3aBenytomuii kadenpoit «IIpombliisieHHAs TETIOPHEPTETUKAY
K.T.H., IOLICHT JILA. MaprommH

PykoBoautens OOII N.JI. CaBenben
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CprKTypa U COACpPKaHuEe TNCHUIIJINHBI «JIornueckoe YHpaBJI€HHUE U 3alllUTa 3Hepr0060pyu03am«m»

1o HanpaJieHU10 NoAroToBkM 13.03.03 JHeprernueckoe MAIMHOCTPOEHHE

[Ipunoxenue 1

<
o
5 Bunpl yueOHO# paboThI, BKITFOUast .
o | 8 M p ’ Bunsl camocTosiTensHOM paboTh Dopmbl
5 = CaMOCTOSTENbHYIO PaboTy CTYJIEHTOB, U
o 154 CTYACHTOB arTecTalun
Pazgen = ; TPYAOEMKOCTh B Hacax
o
T I1/C JIab CPC KCP KP. | KII. | PTP | Ped. | K/p 3 3
ITecroii cemecTp
Tema | JIekuus. HasHaueHne aBTOMaTH4eCKUX 3alUT 6 . 6
1 CeMHHApCKOE 3aHSTHE 2
Tema | Jleknusi. Jlornueckue 351eMeHTHI 3aIUT 6 | 2 6
2 CeMHHApCKOE 3aHSATHE 3
Jlexuus. O0ecrieueHre HaIeKHOCTH IENCTBUS
Te3Ma TETIOBBIX 3aIIUT 6 | 3 6
CeMuHapCKOE 3aHATHE 3 +
Jleknusi. TerioBbie 3alMThI OCHOBHOTO
9HEProoOOpyAOBaHHUS
Tema P PYA 6 4 6
4 CeMuHapCcKoO€ 3aHATHE 3
BbIOOpOUHBIi TPUEMOUHBIHN U TEKYLHHA KOHTPOJIb. 3 +
Jlekuusi. ABTOMaTHYECKasl 3alIUTA
TeSMa BCIIOMOTATEJIBHBIX yCTAHOBOK 6 | 5 6
CeMHHApCKOE 3aHATHE 2 +
Jlexkuusi. Opranusanys IMarHOCTHKU COCTOSHHSA
Tema | 0OOPYZOBaHMS M IPOTHO3UPOBAHUS U3MEHEHHS
6 TCXHOJIOI'MYECKUX IMapaMeTpPOB 6 6 6
CeMHHApCKOE 3aHSITHE 2
®dopma aTTecTaluu 6 | 18 3
Bcero 4acoB 1o TUCHUITIMHE B CEIbMOM CEMECTpE
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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 noarotosku: 13.03.03 DHepreTnyeckoe MaImHOCTPOCHUE
OII (mpoduiip): « ABTOMaTH3UPOBAHHBIE YHEPTETUUECKNE YCTAHOBKI
®opma 00yueHus: ouHas

Kadenpa: «IIpombliieHHas TEMI0IHEPTeTUKA

®OH,I OLIEHOYHBIX CPEJICTB
MO JTUCHUTIJINHE

«Jlornyeckoe ynpapJjieHHe U 3a1UTA FHEProo0OPy10BAHUSD)

MockBa
2022



IHacnopTt ¢oH/a O1LIEHOYHBIX CPEACTB

Tabanma 1
K MPUIIOKEHUIO 2

Jloruyeckoe ynpapjeHue 1 3alllUTA JHEPTro00OPY10BAHUS

dI'OC BO 13.03.03 DHepreruyeckoe MAIIMHOCTPOEHUE

KOMIIETEHLIUH IlepeyeHb KOMIIOHEHTOB TexuHoJiorust dopma Crenenu ypoBHeii
NHIEKC | ®OPMYJIUPOBKA ¢dopmupoBanus OLICHOYHOTO 0CBOEHHSI
cpeacTsa KOMIIeTeHI
OIIK-6 | CocoGen npoBOAMTE 3HAThb: METOJbI IOUCKA, XPAaHEHHUSI, 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
HESJICKTPHHCCKUX JaHHBIX; HHPOPMAIHOHHBIE, 71abopaTopHbIe WHUBHUIYaJbHOMY | HCIBITAHUSIX U PEMOHTAaX
Beﬂé’mH MPUMCHHTCIBHO | ¢ oMITBIOTEpHBIC U CETEBBIE 3aHATHS, PEIICHUE | 3aJIaHUIO TEXHOJIOTHIECKOTO
K OOBCKTaM
. TEXHOJIOTHH CUTYaIlMOHHBIX o0opyoBaHus,
po¢hecCHOHANBHOM .
eATENBHOCTH 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
WCTIBITAHUSX 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 MATePUAJIbI, He00XOAUMbIE J1JIs1
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 TUCIUTLIIMHE

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

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

3. Cnoco6bl ONTUMU3ALMH PEKUMOB paOOThI SHEPTOOOOPYI0BAHUS;

4. KoHTpOJIb U3MEHEHUS PEXKUMOB pabOTHl IHEPTOOOOPYAOBAHMUS;

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

6. OmnpenenuTh pacxoj TOIUIMBHO-3HEPIEeTHUECKUX PECYpPCOB U 0OOCHOBATh
MEpPOIIPUATHUS 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€ 3aiuTHBIE 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. Jlornueckoe 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;
— noTepu ¢ pabouuMm TeaoM (BbIMAp, MPOJYBKA) C 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 pacxoxiaeHue 0,02 moxHo 00bsicHUTh HeOanmancom I'TY (0,45%),
OPUHATBIMU  BEITUYMHAMU PACXOXKACHHUS TpH pacyéTe Ha CXOJUMOCTh U
HETOYHOCTBHIO METOJIMKU 00paTHOTO No/IcuéTa (B 3HaMeHarene pu3nuecKkas TerioTa
TOIUTMBA HE YYTEHA, B YHCIUTEIE OHAa OTCUUTHIBAETCS OT YCIOBHOTO YpPOBHSA
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/(muine)—1) = 74025-(1/(0,995-0,985)—1) = 1504 kI /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  METOAOM Todydanoch 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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