[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

GMO: lliebsyxoea Tare A FRRPPEPCTBO HAYKHU 1 BBICIIETQ OBPA3OBAHUSA POCCUNCKOM
[omxkHocTb: [iupekTop MsTuropckoro MHCTUTYTa (Drnuan) Cesepo—KaBKa%ﬁgﬂEPAu N

(efepanbHOro yHMBepCUTETa
Nata nogmucanns: 21.05.20)POERRAIBHOE FOCYAAPCTBCHHOS aBTOHOMHOE 00pa30BaTe/IbHOC YIPEHKICHNUE

YHUKa/bHbIV NPOTPaMMHbINA Koy BBICLICTO obpa3pBaHus .
d74ce93cd40e39275c3ba2f58486 HUEBERO-KABKA3CKNN OEAEPAJIBHBIM YHUBEPCUTET»

Isrraropckmit macTuTyT (puman) CKOY

MeToanyeckue ykazaHus

IO BBIMIOJIHEHUIO MTPAKTHUECKUX paboT
no auctumuinae «OBIIA S SHEPT'ETUKA»
JUISL CTYJIEHTOB HAIPaBJICHUS TOATOTOBKH
13.03.02 DneKTpoIHEPreTHKa U JICKTPOTEXHUKA

ITsaturopck 2025 r.



n/a

A A 0D P

4.2

4.3.

4.4

4.5

4.6

4.7

5.2

5.3

Conepxanue

Beenenue

[enb 1 3a1a4y U3y4EHUSI TUCLUIUIMHBI

O6opynoBaHue U MaTepuabl

HaumeHoBanue nmpaktuiyeckux padboT

CopepxaHue MPaKTUIECKUX paboT

[TpakTueckas pabora Ne 1. OcHOBHbIE TEPMOAMHAMUYECKUE IPOLIECCHI, UCTIONb-
3yeMble MPHU MPOU3BOJICTBE INEKTPUUYECKON M TerioBO sHeprur. OCHOBHBIE
ornpezeneHus: TePMOJAUHAMUKH.

[TpakTrueckas padota Ne 2. TenoBble CXeMbI TEIJIOBBIX AIEKTPOCTAHIIMNA. AHa-
JIM3 apOCUIJIOBOro LMKIa PeHKuHa.

[TpakTiueckast padora Ne3. [TapoTypObunHble ycTaHOBKH. Pacuer maporypOuH-
HBIX YCTaHOBOK.

[TpakTnueckas padota Ne4. ['a3oTypOuHHBIE yCTaHOBKU. PacueT ra3oTypOMHHbBIX
YCTaHOBOK.

[TpakTuyeckas padbota Ne5. [Tapora3osble ycTaHOBKH. Pacuet mapora3oBbIx ycTa-
HOBOK.

[Tpaktuueckas padora Ne6. BcriomorarensHoe 000pyoBaHuEe yCTaHOBOK. Bemo-
MorarenbHoe o0opyaoBanue ycranoBok TOC.

[Tpaktuyeckas pabora Ne7. Ilokasarenu s¢¢exTuBHOCTH ycTaHOBOK. Ilokasa-
Tenu 3ppekTUBHOCTH ycTaHOBOK TOC.

YuebHo-MeToan4YecKOoe U HHPOPMAITMOHHOE 00€CTIeUeHNEe TUCITUTITUHBI
[TepeyeHr OCHOBHOM M IOMIOJIHUTEILHOM JINTEPATYPhI, HEOOXOIUMOM /IS OCBOE-
HUS TUCIUILIMHBI

[Tepeuenp yueOHO-METOAMYECKOTO 00ECTIEUEHHUSI CaMOCTOSTENbHOM paboThI 00Yy-
YaIOMIMXCS M0 TUCITUIIINHE

[Tepeuens pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHO ceTn HTepHeT,

HCO6XOI[I/IMBIX JJI1 OCBOCHUA JUCHTUITIINMHBI

Crp.



BBeneunue

[IpakTryeckne 3aHATHA CO3JAIOT ONTUMAIIbHBIC NTUAAKTUYECKHE YCIOBUS UIS JEATENb-
HOCTHOT'O OCBOCHUSI CTYJICHTAMU COAEPKaHMS U METOAOJIOTHH N3y4aeMOW AUCIUIUTMHBI UCTIOJb-
30BaHUE CIIEIUAIBLHOTO JIAOOPATOPHOTO 000PYJOBaHHS M TEXHUYECKUX cpelacTB. [IpakTuueckue
3aHATHUS 3aHUMAIOT MPEUMYIECTBEHHOE MECTO MPHU MU3YyYSHHH O0IEenpoecCHOHANBHBIX H IPO-
(eccnoHaNbHBIX AUCHUILINH. [IpaKkTHUecKue 3aHATHs IPOBOJATCS C IIETbI0 BEIPAOOTKHU MPAKTH-
YEeCKUX YMEHUH U MPUOOPETSHNUS HAaBBIKOB B PELICHNH 331a4, OTPAOOTKH YIPaKHECHHUH, BBIITOJTHE-
HHUH YepTEeXeH, POU3BOICTBE PACYETOB U T.II.

Llenpro MpaKTUYECKUX 3aHATHH SBISETCS (OPMUPOBAHUE MPAKTHUECKUX YMEHHH — MpPO-
(deccnoHambHBIX (BBIIOIHSTH OMpPEACIIEHHBIC EHCTBUS, ONIepallii, HEOOXOAMMEbIE B ITOCIIEAYIO-
eM B Mpo(hecCHOHAIBHON IEATETFHOCTH) WM YIeOHBIX, HEOOXOMMBIX B MOCIEAYIOIEH yueo-
HOH JIESTEIBHOCTH 10 00Ienpo(heCCHOHANBHBIM H TPO(ECCHOHATBHBIM AUCIUIUTMHAM.

bubnuorpadudeckuii CIMCOK COAECPIKUT CBENICHHS O CIIPABOYHOM JIUTEPAType U TOTIOTHH-

TCJIBbHBIX U3JaHUAX, HCO6XOI[I/IMI)IX JIIA YI‘JIY6JICHHOFO HU3YUCHUA OTACIbHBIX BOIIPOCOB.



1. I]endb u 3a0auu usyuenus OuCUUnIUHbL

Lenpro AUCHUTUIMHBI SIBJSIETCS MPUOOPETEHHE 3HAHU 110 OCHOBaM MPeoOpa3oBaHus FHEP-
TUU TOIUIMBA U APYTUX HEJEKTPUUYECKUX UCTOUHUKOB B SJIEKTPUUECKYIO SHEPIUIO, U3yYEHUE TH-
IIOB AJIEKTPOCTAHILIMM, KOHCTPYKIMI OCHOBHBIX arperaToB, POLECCOB, IPOUCXOASIINX B HUX.

OcHOBHBIE 32/1a4¥ TUCIUTUIMHEI PACKPBITUE (PU3UIECKO CYTH MPOIIECCOB, MPOTECKAOIINX
B OCHOBHBIX arperaTax CTaHIMH (KOTjiax, TypOuHax, SJIEKTPHUECKOMN YacTH), a TAaK:Ke MPOIECCOB

IpU IPYTUX CIoc00ax mpeoOpazoBaHUs SHEPTHUH.

2. Obopyooeanue u mamepuani

ATmapatHble cpeicTBa: IEPEHOCHON HOYTOYK, MPOEKTOP, T0CKa MAarHUTHO-MapKepHasl.
VYyeOnast ayautopusi AJis MPOBEACHUS YUeOHBIX 3aHSATHH, OCHaleHa 000pyIOBaHUEM U

TEXHUYCCKUMU CPEACTBAMU 06y‘IeHI/I$I.

3. Haumenosanue npakmuueckux paoom
Jlis 04HO-3a04HOM (OpPMBI 0OYYEHUS MPEAYCMOTPEHBI CIEIYIOLIME MPAKTUYECKHE pa-
6otsl: [Ipaktuueckas padora Ne 2. TensoBble cXeMbl TEIUIOBBIX 3JEKTPOCTAaHIUN. AHAJIN3 Hapo-
CWJIOBOTO IMKJIa PeHKMHA — 2 "aca, mpakTUdeckas MoAroToBka — 2 vaca; [Ipakruueckas padbora

Ne4. TazoTypOuHHBIE ycTaHOBKH. PacdeT ra30TypOMHHBIX YCTaHOBOK — 2 4aca.

Ne Tewmpl W3 Hux npaktu-
HaunmeHnoBaHMe TeM AMCLUIUIMHBL, UX KpaTkoe co- | O0beM
TUCILH- yeckasi oJro-
JIep>KaHKE 4acoB
TIJTMHBI TOBKa, 4aCOB
4 cemecTp

IIpakTnueckas padora Ne 1. OcHOBHBIE TepMO-
AUHAMHYECKHE NMPOLECChI, HCIOJIb3yeMble NPH

1 NMPOU3BOACTBE JJIEKTPUYECKON M TemjJioBoil 4
3Heprur. OCHOBHBIE OIpPEICICHUS TEPMOIUHA-
MUWKH.

I/I3y‘-II/ITB OCHOBHBIC ITOHATHA TCPMOANHAMUKH.

IIpakTuyeckasi pa6ora Ne 2. TenJioBble cxeMbl
TEeIUIOBBIX JIEKTPOCTAHIMI. AHAIN3 MAPOCUIIO-
5 BOr0 1[MKjiIa PeHkuHa.

N3yunTh METOOUKY pacuera mapameTpoB UIECalb-
HOr0 TEPMOJIMHAMUYECKOTO IHKJIa MapOCHIOBBIX
YCTaHOBOK.

IIpakTnueckas padora Ne3. IlaporypOunHbIE
3 ycTaHoBKH. PacueT mapoTypOMHHBIX YCTaHOBOK.
W3yunts MeTOauKy pacuera mNapoTypOMHHBIX
YCTaHOBOK.

4 IIpakTuyeckass padora Ned. I'azorypOmHHBIE 2
ycTaHOBKH. Pacder ra3oTypOMHHBIX yCTaHOBOK.




W3yunth METOIUKY pacueTa ra3oTypOMHHBIX yCTa-
HOBOK.

IIpakTuyeckass padora NeS. Ilapora3oBbie
ycTaHOBKHU. Pacuer maporazoBbIX yCTaHOBOK.
W3yunth METOIMKY pacuera mapora3oBbIX yCTaHO-
BOK.

IpakTuyeckas padora Ne6. BcnmomorareabHoe
o0opynoBaHMe YCTaHOBOK. BcrnomorarenbHoe
obopynoBanue ycraHoBok TOC.

N3yuuTh TUIIBI BCIIOMOTATEIHLHOTO 000PY0BaHUS,
npuMensieMbix Ha TOC.

IIpakTnueckas padora Ne7. Iloka3zatenu 3¢-
(exTuBHOCTH ycTaHOBOK. [lokazarenu sddek-
TUBHOCTH ycTaHOBOK TOC.

W3yunuTh OCHOBHBIE KpHUTEPHH 3PHEKTUBHOCTH
yctanoBoK TOC.

Hroro:

18




4. Cooeprcanue npakmuueckux paoom
Ilpakmuueckan paboma Ne 1. Ocnoenvle mepmoounamuuecKue npoyeccoyl, Ucnop3ye-
Mble npu RPOU3600CmeEe INeKmpuiecKoil u mennogoi Inepeuu. OcnoseHwvle onpedenenus mep-

MOOUHAMUKU.

Ilens: I3yunTh OCHOBHBIE OHATHS TEPMOIUHAMUKM.

Ocnoevl meopuu:

B TennoBhIX MalmMHAax MPOIECCH MEPEX0/1a TeIJIOTH B pab0Ty U pabOThI B TEIUIOTY OCY-
HIECTBIISIOTCS MOCPEACTBOM padodero Tesna (0OBIYHO Ta3 WM BOASIHOM Map), U3MEHSIIOIIETO CBOE
buznyecKkoe coOCTOsIHUE IPU COOOIIEHNH TETIOTHI MIIA MIPHU CUIIOBOM Ha HETO BO3JEHCTBHUHU.

Benuunnel, xapakTepusyroiue GU3NIECKOe COCTOSHUE Tella, Ha3bIBAIOTCS

TEPMOJUHAMUYCCKIMH TIapaMeTPaMH COCTOSHUS TeJla, OHH OINPEACISIOTCS OCHOBHBIMU
napaMeTpaMu: yACIbHBIM 00bEMOM, TABJICHUEM U TEMIIEPATYPOM.

JJis KaKJI0TO COCTOSIHUSA TeJa MapaMmeTpbl IPUHUMAIOT BIIOJIHE OMPEIEICHHbIC 3HAUCHHUS,
HE 3aBHCSIIKE OT MAcchl TeJa U 00YCIOBIMBAEMbIC JIUIIb €r0 BHYTPEHHUMHU MOJICKYJISIPHBIMU
0COOEHHOCTSIMH — CKOPOCTBIO MOJIEKYJI M UX B3aUMHBIM PACIIOJIOKCHHUEM.

VYV nenbpHbIH 00beM - 00BEM €IUHUIIBI Beca, 00LIYHO 1 KT BEIlECTBA:

v=—wm"/Ke
G

rac: V - moHbIH 00beM Tela;
G - Bec.
V enbHEIH BeC - BeNMUMHA, 06paTHAs yAeTbHOMY 00beMy, (Bec exuHUIb oobema (1 M°):
1 G 3
]/:—:—V Ke /M

IInoTHOCTE - Macca e JUHHUIILI 00BEMA:

mo Gy 1

A7

Y aenbHbI 00beM, YACTBHBIN BEC M TUIOTHOCTh B3aMMHO OTPEIEIISIOT APYT APYra U Kax-
}IBIﬁ M3 HUX MOXKET CIIY>KUTb OOJHUM H3 IMapaMETPOB TEJIA.
JlaBneHue rasa - pe3yJabTar Bo3aeHcTBH (YIapoB) Ha OKPYKAIOIIYIO 000JI0YKY MOJIEKYJI

ra3a, HaxXoasAIuxcCsa B XaOTUYCCKOM HCTIPCPBIBHOM JABUKCHUU.



JlaBneHue raza (mpu ero paBHOBECHOM COCTOSIHUM), A€MCTBYIOLIEE 10 HOPMAJIH K CTEHKaM
000JI04KH, paBHO U IPOTUBOIIOJIOKHO 10 HAIPABJICHUIO BHEIIHEMY JJaBJICHMUIO.

TepMouHaMUUECKUM TTapaMeTPOM, ONPEEISIONIUM COCTOSTHUE Ta3a, SBJISETCS HE IMOJ-
HOE JJaBJICHHE ra3a Ha 000JI0YKY, a yJIeIbHOE, T. €. €0 JIaBJIeHHE B KIJIOrpaMMax,

IPUXOJISIIEecs Ha eAUHUITY moBepxHocTH: 1 M2 mmn 1 em?,

Texunueckas atMocdepa (aT) - JaBIeHHe ra3a, paBHoe 1 Kr/cm?,

1 ar = 1 xr/cm? = 10 000 kr/m2.

dusnueckas arMocdepa - IaBlICHHE BO3yXa Ha ypoBHE MOps Ha 45° reorpadudeckoit
HIMPOTHI, COOTBETCTBYIOIIEE ABICHHUIO, TPOU3BOJUMOMY PTYTHBIM CTOJIOOM BbIcOTOM 760 MM
pu temneparype, pasaoi 0°C.

1 ¢u3. ar = 1,0333 texn. ar = 10333 kr/m2.
CpaBHUTEIBHO HEOONbIINE AABICHUS MOTYT HU3MEPSThCS BBICOTOM CTONOA KUIKOCTH. 1

¢wuz. at = 760 mm pr. c1. ipu 0° C.

760

] TexH. aT= ——— = 735.6 MM pT. cT. pH 0°C.

1.0333

Bricota BonsiHOTO cTos0a mpu 3TUX ke ycioBusax OyneT B 13,595 paza Gosnbiiie BBICOTHI
pryTHOTO cronba (pryTh B 13,595 paza Tsoxenee BOJbI).

1 ar = 1 xr/cM? = 736 MM. pT. cT. = 10 M BoJI. CT.

B abcomoTtHoi cucteme CGS (caHTUMETp, TpaMM-Macca, CeKyH/1a) 3a €IMHUILY CHIIBI ITPH-
HATA JTHHA, TUTOIAH - KBAJPATHEI CAHTUMETD M JaBNeHus - | aun/cM?,

JHaBnenue, pasHoe 106 JMH/CM?, Ha3bIBACTCS «OBap».

1 ar = 1 xr/cm? = 0,981 6ap.

[Tpubops! 115 M3MEpeHUs JaBICHHUSI — MaHOMETPHI (M3MEpEHHE JIaBJIeHHs 0O0JIbIIE aTMO-
chepHoro), BAKyyMMETPHI (U3MEpEHHE JaBICHUS MEHbIIe aTMOC(hEepHOro) u OapomMeTpsl (M3Me-
peHue arMoc(epHoro naBieHus). MaHOMETpBl MOKa3bIBAIOT M30BITOK M3MEPSEMOrO JIaBICHUS
(abCOITIOTHOTO Pa) HaZl aTMOC(HEPHBIM (OAPOMETPUUECKUM Pg).

Pa = Ps + Pu

AOCOIIOTHOE JTaBJIEHUE Ta3a PABHO U30BITOYHOMY JAaBJIECHHIO (MAHOMETPUYIECKOMY), CII0-
KEHHOMY C 0apOMETPUUYECKUM JJaBICHUEM.

BakyymmeTpbl moka3siBatoT U306ITOK aTMOC(hHEepHOTO (60apOMETPHUIECKOTO) AaBICHUS HaJY
U3MEPSIEMBbIM a0COITIOTHBIM JIaBJICHHEM.

Pa=Ps - Ps
T. €. B CJIlydae pa3pexeHus JaBlICHHE Ia3a paBHO 0apOMETPUYECKOMY JaBlICHUIO 0e3 BaKy-

YMMETPHUIECKOTO (PB)



Bo Bce TepmomuHamMudecke GopMyITbl BBOIUTCS aOCOTIOTHOE JTABJICHUE ra3a.

[Tpu u3mepenun gaBieHus B atMoc(hepax MPUMEHSIOTCS YCIOBHBIE 0003HAUYEHUS: aTa—
JUis aOCOJIFOTHOTO JABJICHUS M aTH — JUIst u30bITouHOr0. Hampumep, MaHOMeTp MOKa3bIBaeT 5
aTH, TIOJTHOE JIaBJICHUE ra3a Oyzer 6 ara.

Bnusiaue Ha BeIcOTy cTONI0A PTYTH Temiiepatypsl. [Ipu Bo3pactaHuu TeMIepaTyphl yBEIH-
YHUBAIOTCS 00BEM, a CIIEI0BATEIBHO, U BBICOTA CTOJIOA PTYTH, COOTBETCTBYIONIAS JAHHOMY JIaBJIe-
HUto. [Ipy BRIMMCICHUM IO MOKa3aHUIO OapoMeTpa aTMOC(EpHOro TABJICHHUS BBICOTY CTOi0a
pTytu 6apomerpa h mpuBomar k Beicote ho nmpu 0°C:

ho =h (1 — 0,000172t).
Torna armocdepnoe nasnenue (at) npu t°C OyneT paBHO:
_ky h(1-0000172¢)
P= 356 735.6

[TpuBenenne BBICOTHI cToN0a pTyTH OapoMeTrpa K 0°C MOXKHO MPOBOAMTH TPaPUUECKUM
METOJIOM I10 IarpaMMaM.

Temnepatypa siBIsieTCS MEpPON HAarpeToCTH Tell. Tena NMET OJUHAKOBYIO TEMIIEPATypy,
€CJIM MKy HUMH HE CYILIECTBYET TEIUIOOOMEHA, T. €. €CJIM OHU HaXOJATCS MEXAY cOOOM B Tel-
JIOBOM PaBHOBECHUH, IPU KOTOPOM OYAYT paBHbI CPEHNUE 3HAUECHUS KMHETUYECKOW 3HEPIUU II0-
CTYIAaTENbHOIO IBUKEHUSI X MOJIEKYN. Eciu e Tena He HaXOASTCs B TEIIOBOM PaBHOBECHM U
MEXy HUIMH UMEeTCs TeII000MEH, TO TeJI0, OT/AAIoIIee TEIUIOTY IpyromMy Teny, obiagaer 60b-
el TemMneparypoi, OoJblIed KHHETUYECKON SHEPTUei MOJIEKYI.

Takum oOpa3oM, TeMmiiepaTypa ONpezelisieT HalpaBiIeHHE TEIUIOBOTO MoToka. Pa3sHocTh
TEMIEPATYp TeJ ONPEEIIAET MEPY UX OTKIOHEHHS OT TEIJIOBOTO PaBHOBECHS.

OMIrpuyeckas TeMIEpaTypa - Mepa OTKJIOHEHHUS Tejla OT COCTOSIHUS TEMJIOBOIO PABHOBE-
CHSl C TAIOIUM JIbJIOM, HaXOSIIIUMCSI [TOJT IaBJICHUEM B OAHY (pU3HUECcKyto atMochepy.

3a eIuMHUIly TeMIIepaTypbl IPUHST OAMH IPalyC, U3 YCIOBUS, YTO TEMIIEPATYPE TAIOLIETO
1o/l aTMOC(EPHBIM JaBJICHUEM JibJa mpunucbiBaeTcs 0°, a Temneparype, KUISIIEH 1Moj aTMo-
cepHbIM aBneHueM Boabl — 100°.

UYucnoBas BelIMUMHA TEMIEPATYphl Tela U3MEPSIETCS MMOCPEICTBOM TEPMOMETPOB: PTYT-
HBIX, CIIUPTOBBIX U Ap. [IJ1s TOUHBIX U3MEpEHUI TeMIepaTypbl IPUMEHSIOT Fa30Bble TEPMOMETPBI.
B TexHuke noiabp3yroTcs TakkKe TEPMOMETPaMH, IEHCTBHE KOTOPhIX OCHOBAHO HE Ha CBOMCTBE pac-
IIMPEHUS TeJl IPU HarpeBaHUH (TEPMOIIEMEHTHI, TEPMOMETPBI COIPOTUBIICHUS U TIP.).

AOGcomoTHas Temreparypa - TeMIeparypa, MpornopIHOHAIbHAS CpeAHeNH KUHEeTHYECKOU
SHEPrUH MOCTYNATENLHOTO IBHKEHUS MOJIEKYJ Teaa. AGCOII0THAS TeMIiepaTypa A0KHA IPUHU-

MaTh 3HA4Y€HHE, PaBHOE HYJIIO MIPHU COCTOSHUU Tella, IPU KOTOPOM MPEKPATUIIOCh Obl TEIJI0BOE



JIBUKEHHE €r0 MOJIEKYJl. DTa npejesibHas MUHUMAaNbHAs TEMIIepaTypa Ha3bIBaeTCsl aOCOMIOTHBIM
HYJIEM U SIBJIIETCS HA4aJIOM JUIsl OTCUETa TEMIIEPATYP.

AOGcomoTHas TeMIepaTypa OTCYMTHIBACTCS OT MPEAeIbHO HU3KOM TeMIiepaTypsl — OT a0-
COJIFOTHOT'O HYJISI U SIBJISIETCS BCETa MOJIOKUTEIbHON BEJIMUMHON. DMIMPUYECKasl TeMIeparypa
OTCUUTBIBAETCS OT HEKOTOPOH MPOU3BOJILHO BHIOpAHHOW HaualbHOW TeMIlepaTypbl — TeMIlepa-
TYpHBI TastHHUS JIbA MOJI aTMOC(EPHBIM JTABJICHHUEM — U TIOITOMY MOKET OBITh, KaK MOJIOKUTEIb-
HOM, TaK ¥ OTPHIATEIHLHON BEIMYMHON. BBeneHrne abCoMOTHON MIKANIbl YCTPaHSET YCIOBHOCTh
IIPU OLIEHKE 3HAUEHHUs TeMIIepaTyphbl U HaJyajla ee OTcueTa, Hem30eKHbIE IPU U3MEPEHUU TeMIIe-
paTypsl 1O IIKajlaM, OCTPOCHHBIM C UCIOJB30BaHUEM (PU3NYECKUX CBOMCTB TEX WIJIM UHBIX Be-
LIECTB.

AOcontoTHas Temieparypa Tejlna MOXKET ObITh U3MEpEeHa MOCPENCTBOM I'a30BOr0 TEPMO-
Mmetpa. Ha ocHoBanuu 3akoHa ['eii-JIroccaka MOKHO ITOKa3aTh, YTO OCTOSIHHAS TOYKA UJI€AJIbHOTO
ra3oBOro TEPMOMETPA, ABJISIOLIASICA HAYaJIOM OTCYETa TeMIleparyp, JeKUT Ha 273,16 °C Huxe
HyJsl crorpagaycHoil mkansl. [llkana BogopogHoro TepMoMeTpa 1aeT HE3HAUUTEIbHOE OTKIIOHE-
HUE OT IIKAJIBI HJICATBHOTO Ta3a. Mexny adbconotaol Temmeparypoi tena (T°K nmu T°abc) u
Temmeparypoil smnupudeckoi (t°C) numeeTcst 3aBUCUMOCTb:

T=t+273,16.

Ha ocHoBaHuM BTOpOro 3aKoHa TEPMOJAMHAMUKH BBOAUTCS TaK Ha3blBaeMas TEPMOJMHA-
MUYecKasi TeMIiepaTypa, TOKJIeCTBEHHAs C aOCOIOTHOM TeMIiepaTypoi

ITap - peanbHBIN ra3 cO CPaBHUTEIBHO BBICOKOM KPUTHYECKOM TEMIIEpaTypoOH, a TaKxKe
OJIM3KUIA K COCTOSTHUIO HACBIIEHHs. 3a pealbHbIMU ra3aMH ¢ HU3KUMH KPUTHYECKUMU TeMIlepa-
TypaMU COXpPaHSETCsl Ha3BaHUE T'a30B BIUIOTH JI0 COCTOSIHUS HACBILLICHUS.

[TapooOpazoBaHue - mporecc nepexoja *KUAKOCTH B Iap.

Hcnapenue - napoobpazoBaHue, IPOUCXOAIIEE TOIBKO ¢ TOBEPXHOCTHU KHUJKOCTH U MIPU
060t Temneparype. IHTEHCHBHOCTh MCHAPEHMS 3aBHCUT OT MPUPOJBI XKUJIKOCTH U TeMIlepa-
Typsl. [Ipy ncnapennn noHw>kaeTcsi TeMIiepaTrypa *KHUAKOCTH, U3 Hee BbUIETAIOT MOJIEKYJIbl, 001a-
JAIONINe CPAaBHUTEIBHO OOJBIIMMU CKOPOCTSIMU, BCJIEACTBHE YEro U YMEHBIIAETCS CPEHSS CKO-
POCTh IBM)KEHUS OCTABIIUXCS B HEH MoJieKyl. McrapeHue >KuAKOCTH MOKET OBITh IOJIHBIM, €CITH
HaJ )KUJKOCTHIO HAXOIUTCS HEOTPAaHUYEHHOE IPOCTPAHCTBO.

Kunenue — o6pazoBaHue My3bIpbKOB Mapa y CTEHOK cOCy/Ja U BHYTpHU xkuakoctu. [lpu co-
OOLIEHUH KUAKOCTH TEIUIOTHl YBETMUUBAIOTCS €€ TeMIlepaTypa U HHTEHCUBHOCTh UCTIAPEHUSI.

IIpu HEKOTOPOI BIOJHE ONPEAEIEHHON TEMIIEpAType, 3aBUCALLEN OT IPUPOJIbI KUAKOCTU
U JIaBJICHUS, 1101 KOTOPBIM OHAa HAaXOAMTCS, HACTYMAeT napooOpazoBaHKe BO BCeil ee Macce.

Konnencanus - npouecce npeBpalieHus napa B )KUJIKOCTb, OCYIIECTBIISIIOIIUNCS ITPU OTHS-

TUU OT HETOo TeIlia U SIBJISIOIUKCS MPOLecCOoM, 0OpaTHBIM NapooOPa30BaHHUIO.



KonpeHcar - xxukocts, 00pasyromiascs Npu KOHAECHCAIMU 1apa B IApOCUIIOBBIX YCTaHOB-
Kax.

Bosronka, nim cyonumanus - mporecc nepexo/ia BeuiecTsa U3 TBEPIOro COCTOSHUS HETO-
cpeAcTBeHHO B map. [lecybmumanus - mporecc, o0paTHbIN Ipoleccy cyOoaumanuu, T. €. IpoLecc
IIepexo0/ia Iapa HEMOCPEACTBEHHO B TBEPA0E COCTOSTHUE.

Hacpimennslii map - nap, HaXOAALUIUICSA B PABHOBECHOM COCTOSIHUU C KUIKOCTBIO, U3 KO-
TOpOU OH 0Opa3zyercs. HachIeHHBIN Tap UMEET TeMIEepaTypy, ABISIOMYIOCS (yHKIHEH ero qaB-
JICHWS1, PABHOTO JIaBJIEHUIO CPENIbI, B KOTOPOM NMPOUCXOAUT Ipouecc kunenus. 1lpu ysennuennn
00beMa HaCBILIEHHOTO M1apa Py IOCTOSIHHON TeMIepaType NPOUCXOAUT IEPEX0]] HEKOTOPOTro KO-
JIMYECTBA KUIKOCTH B ap, MpU YMEHBIIECHUHU K€ 00beMa MpHU MOCTOSHHOM TemmepaType — Iie-
pexoj mnapa B XKHUAKOCTb, HO KaK B IIEPBOM, TaK U BO BTOPOM Cllydasix JIaBJICHHUE Iapa OCTAeTCs
IIOCTOSTHHBIM.

Cyxo#i HaChILIEHHBIN Map NOoJIy4yaeTcs IpU UCIapeHuH Beel xuakoctu. O0beM u TeMie-
parypa cyxoro napa sBJsoTcS GyHKUUAME AaBiieHus. COCTOSIHEE CyXOro Imapa OnpeesieTcst O/l
HUM TapaMeTpoM (JaBJICHUEM UM TEMIIEPATypoOit).

Brna)xHbIN HACBHIIIEHHBIN 1A [TOJIy4aeTCs IPU HETIOIHOM MCIIAPEHUH KUAKOCTH, SIBJIAETCS
CMECBIO IIapa C MEJIbYaHIIMMU KalledbKaMU >KMJIKOCTH, PaCIpOCTPAaHEHHBIMA PABHOMEPHO BO
BCEH €ro Macce U HaXOJSAIIMMHUCS B HEM BO B3BELIEHHOM COCTOSTHUH.

CreneHb CyXOCTH - BecoBas JOJs Mapa BO BIaXHOM mape (oO6o3Hauaercs x). CrerneHb
BJIQYKHOCTH - BECOBAs J0JIs1 )KUKOCTHU (0003Hayaercs y). y =1-x Jlns cyxoro napa x=1, a Ju1st BOJbl
x=0. B nporuecce napooO6pa3oBaHus CTENEHb CyXOCTHU Mapa MOCTEIIEHHO YBEIUUUBACTCS OT HYJIS
1o eauHUIbl. COCTOSHUE BIIAXKHOIO Mapa ONpeAesseTcs AByMs IapaMeTpami, (1aBlIeHUEM WU
TEMIEPATYPOI U CTENEHBIO CYXOCTH).

Ileperpetslil nap - nmap, Temneparypa KOTOPOTO BBIIIE TEMIIEPATYPbl HACBIIIEHHOIO Iapa
TOTO e JaBlieHus. Temneparypa neperpeToro rnapa 3aBUCUT OT JaBJIeHUS U 00beMa.

CreneHnb neperpesa - pa3HOCTb MEX]Ly TEMIIEPATypOl EPErpeToro napa u TeMIepaTrypoi
HACBILIEHHOIO MTapa TOTO K€ AaBJICHUS.

Tak kak yznenbHBIH 00bEM MeperpeToro mnapa 0oblie yAeaIbHOro 00bemMa, HaChIEHHOTO
mapa TOro ke JaBJIeHHs, TO B €AMHUIIE 00beMa, IIEPErpeToro napa COACP>KUTCS MEHbILIEE YHUCIIO
MOJIEKYJI, YeM B €IUHUIE 00beMa HACBIILIEHHOTO Mapa. BeneacTBue 3Toro neperpeTsiii nap sBis-
€TCsl He HACBIILEHHBIM U 00J1a/1aeT MEHbIIEH TUIOTHOCTBIO, Ye€M COOTBETCTBYIOIINNA HACKIIIEHHBIN
nap.

[leperperbie mapbl 1O CBOMM (PU3UYECKHM CBOMCTBaM OJIM3KU K ra3aMm M TeM B OOJbIuei
Mepe, 4EM BBIIIE CTENEHb UX neperpesa. COCTOSHME NEPErpeToro mnapa, Tak ke Kak U rasa, onpe-

JeNsgeTcs AByMsl TIOObIMU HE3aBHCUMBIMU MapaMeTpaMu (J1aBICHUEM U TEMIIEPaTypoil).
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Ha puc. 6.1 npencraBiieHnbl KpUBble, KOTOPbIE YCTAHABIMBAIOT AJII HEKOTOPBIX BEIIECTB
3aBUCHMOCTh MEX/Y JaBJICHUEM U TeMIlepaTypoil kunenud. [IpuBenennas nuarpamma, mocTpo-
€HHas 10 HKCIIEPUMEHTAIbHBIM JJAHHBIM, TOKA3bIBAET, UYTO TEMIICPATYPHI KUTICHUS PA3IUYHbBIX BE-

IIECTB IIPpHU OJJHOM M TOM K€ JAaBJICHHUH 3HAYUTCIIbHO OTIIMYAIOTCA APYT OT Apyra.

ama
]

oz H,0 Hg /
40 /
30 7
YRy | / > /
/0| |

| 1 4
/A 90 2400 300 487 500 E00°

PI/ICYHOK 6.1 — KpI/IBLIe 3aBUCUMOCTH MCXKIY HaBJICHUCM U TeMnepaTypoﬁ KHIICHUA

S

0,

OHTanenus (Terioconepkanue) - QYHKIHUS COCTOSIHUS Tella, ONpeAesieMOro He3aBHCH-
MBIMU nTapaMeTpamu p U T - paBHa BHYTpEHHEH SHEPTUU Teja, CI0KEHHON ¢ paboTol, HE0OX0oaH-
MO [ BBOJIa PAaCCMaTpUBAEMOT0 Tela ¢ 00BbEMOM V B OKPY’KAIOIIYIO €r0 BHELIHIOI CPey, UMe-

IOILYIO JIaBJIEHUE P U HAXOIALLYIOCS C TEJIOM B PABHOBECHOM COCTOSIHUU
I =u+Apv
[ToTenunanpHas 3Heprus AaBJI€HUS Cpebl - paboTa, OTAaBaeMas cpejie. DHTaIbINs SBIIs-
€TCS CyMMOU BHYTPEHHEHN SHEPTHUH Tejla U NOTEHIUATIbHOW SHEPTUH JIaBJICHUS CPEbI.

9HTpOHI/I$I - (1)YHI(I_[I/I$I COCTOAHUA TCJIA, IPUHUMAIOIIAA [JJIA KaKA0Tr0 €Tro COCTOSAHUSA OIIPEC-

JACJIICHHOC 3HAYCHUC. I[J'ISI O6paTI/IMBIX IUKJIOB CIIPpaBCAJINBO:

T.C. HOABIHTCTPAJIbHOC BBIPAKCHUC MMPCACTABIIACT coboit (I)YHKI_II/IIO COCTOAHMA TCIIA.

3HTpOHI/I$I JJIA 1 krra3a— S, UBMCPACTCA B KKaJ'I/KFTpaIL. I[J'IH IMPOU3BOJIBHOT'O KOJIMYCCTBA

ra3a sHTponus - S = Gs, rne G — Bec rasa, Kr.

__dq __dQ

s=o(p, v); s=9,(v, T); s=q¢,(p, T),
rac p, V, T — HE3aBUCHUMBIC HapaMeTpBI, OHpCI[eJISIIOIJ_II/IC COCTOAHHUC TCJIa.
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CBoiicTBO OHTPOIHNHU COCTOUT B TOM, UTO U3BMCHCHM A BEJIMYUH COCTOAHUSA TCJIa B ITPOLIECCE

HC 3aBUCAT OT €TI0 XapaKTepa U NOJHOCTBIO OIMMPCACIIAOTCA KpaﬁHI/IMH COCTOsIHUAMU TCJIa B IIPO-

OeCCC N UBMCHCHHA 3THUX BCIMYMH B HUKJIAX paBHbI HYJIIO.

Bonpocwul u 3a0anusn

1. Yto Takoe ynenbHbI 00beM, YAETbHBIN BeC, TNIOTHOCTD?

2. Yemy paBHa Temneparypa B °K 0°C?

3. JlaiiTe onpenesieHusi SHTPOIUH, SHTAIBIIHH.

4. JlaitiTe onpeaesieHUs: UK OMUILIUTE MPOLECC:

napa, napooopa3oBaHusi, UCTIAPEHUsI, KUTICHUS, KOHJEHCAIIMU, BOTOHKH, J1eCYOJIMMAIIHH,

HACBIIICHHOI'O IMapa, CyXOro HACBIMICHHOI'O IIapa, BJIAXXHOT'O HACBIMICHHOI'O IIapa, NEperpeToro

napa.

5. B ueM cocTOuT paznuyue Mexay dIMIUPUYECKOM U aOCOMIOTHON TemMmepaTypamu?

6. Kakumu npubopamu u3MepstoTcs TeMIeparypa u JaBjieHue?

7. B 9em cocTouT pazimune Mexay (GU3NIecKOl M TeXHHIECKOH atMochepamu?

8. Kak cBs3aHbI MCKAY c000Ii CTENEHb BIAXKHOCTH U CTENEHD CyXoCTu napa?

3aoanue

3anava. OnpenenuTs 1aBiIeHUE NP 3aJaHHON TeMIiepaType KUIEeHUs JUIsl pa3Iu4HbIX Be-

I1eCTB, cornacHo Tabdi. 1.1, u puc. 6.1. (HeoOxoaumo onpeaenuTs JaBieHUE B MM. PT. CT., U30bI-

TOYHOE JIABJICHHE B aTH, U JaBJICHUE B KI/cM?, eciH | ¢wu3. at =1,0333 Kr/eM?=760 MM. pT. CT.)

JaHHBIe AJ14 OIlpeeIeHHs JaBIeHHA

Ne BapuanTa [— BemectBo Ne BapuanTa [ BemectBO
1 -90 CO, 16 210 H,O
2 -80 CO, 17 230 H,O
3 -70 CO, 18 250 H,O
4 -50 CO, 19 270 H,O
5 -30 CO, 20 280 H,O
6 -10 CO, 21 370 Hg
7 0 CO, 22 390 Hg
8 10 CO, 23 410 Hg
9 20 CO, 24 430 Hg
10 3 CO, 25 450 Hg
11 110 H,O 26 470 Hg
12 130 H,O 27 490 Hg
13 150 H,O 28 510 Hg
14 170 H,O 29 530 Hg
15 190 H,O 30 550 Hg
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Ilpakmuueckas pavoma Ne 2. Tennoevie cxemvt meniogvix snekmpocmanyuil. Ananus

napocuji06020 uuxkia Penxumna.

Heﬂb.' HSyLII/ITI) MCTOJUKY pacucTa napamMeTpoB UACAJIbHOI'O TCPMOJUHAMUYCCKOI'O IIUKJIA

MMapoCUJIOBbIX YCTAHOBOK.

Ocnoevl meopuu:

[ukn PenkuHa ¢ meperpeBoM mapa SIBJISIETCS OCHOBHBIM IIUKJIOM IMApOCUIIOBBIX yCTaHO-
BOK, IPAUMEHSIEMBIX B COBPEMEHHOMN TEIUIODHEPreTHKe. B KauecTBe pabovero Telia UCIob3yeTCs
BOsiHOM Map. [TapocuiioBbie YCTaHOBKH OOBIYHO COCTOST M3 MAPOBBIX KOTIIOB (MIAPOTEHEPATOPOB)
Y TIApOBBIX JIBUTaTelNel (MMapoBBIX MAITMH WU MTAPOBBIX TYPOUH) IS MApOX0I0B, TAPOBO30B, Ma-
POBBIX aBTOMOOMJICH MITH AJICKTPUUYCCKUX IT'eHEePaTOPOB (TEILIOBBIX M aTOMHBIX 3JIEKTPOCTAHITUH ).

N3BecTHO, 4TO OOJIBIIAS YaCTh MUPOBBIX SJHEPTETUUCCKUX PECYPCOB HAMPABIISETCS HA BbI-
paboOTKy 3JIEKTPOIHEPTUH U PabOTy TPAHCTIOPTA, /i€ OECUNCIEHHOE KOJIUYECTBO TEIUIOBBIX Ipe-
oOpa3oBaTtesneil Hepruu, MPEeBpaIIaloT UX B MOJE3HYI0 paboTy. DPPeKTUBHOCTH Mpeodpa3oBare-
Jieil SHEPTUH, K KOTOPHIM OTHOCATCS JBUTaTEIM BHYTPEHHETO CrOpaHMUsl, Ta30TypOUHHbBIE, Tapo-
TypOWHHBIC H IPYTUe YHEPIrEeTHUECKHUE YCTAHOBKH, CIOCOOHA CHU3UTH HE TOJIbKO 3KOHOMHUYECKHE,
HO ¥ DKOJIOTUYECKUE MPOOJIEMBI, YTO 3aCTaBJISET MOCTOSIHHO COBEPIICHCTBOBATh MX KOHCTPYK-
LIHIO.

[ukn PeHkuHA - TEOPETUUECKUM TEPMOAMHAMUYECKUI [IUKII [TAPOBOM MAILWHBI, COCTOS-
LIM{A U3 YETBIPEX OCHOBHBIN OIEpALIUIL:

1- ucnapeHust KUAKOCTH MPU BHICOKOM JaBICHUU;

2- pacIIMpeHus napa;

3- KOHJCHCAIIUU Tapa;

4- yBenu4yeHMs NaBIEHUS KUIKOCTH JI0 HAYaJIbHOTO 3HAYCHHUS.

Ha puc. 8.1. npeacraBieHa TEXHOJIOTMYECKAs CXEMa TAPOCHIIOBON YCTaHOBKY IS TIPOU3-
BO/JICTBA JIEKTPOIHEPTHH.

[Tap GonbIIOTO MABICHUS M TEMIIEPATYPhI IOJIAETCS B COIJIOBBIE alNapaThl TYpOUHBI, T1Ie
MPOUCXOAUT MPEBPALIEHUE MOTEHIMATBHON 3HEPrUM Mapa B KUHETUYECKYIO SHEPrHI0 MOTOKA
napa (CKOpOCTh TTOTOKa — CBEpX3BYKOBas). KuHeTnueckasi 3HEpTHs CBEPX3BYKOBOTO TIOTOKA TIpe-
BpaIaeTcs Ha JIOmaTKax TypOUHBI B KHHETHYECKYIO SHEPTHIO BPAIICHH KoJieca TYpOUHBI U B pa-

60Ty IMPOU3BOJACTBA BJICKTPOIHCPTHUHU.
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[Tocne TypOuWHBI Map HampaBisIETCS B KOHIEHCATOpP. DTO OOBIYHBIA TETJIOOOMEHHUK,
BHYTPH TPYO MPOXOAMT OXJIAXKAAOLIasi BOAA, CHAPYXKH — BOASHOW IMap, KOTOPHI KOHACHCUPY-
C€TCs, BOJAa CTAHOBUTCA )KHI[KOfI N IIOCTYIIACT B HHATATEIbHBIN HacoC, IAC MPOUCXOAUT YBCIIMUCHUC
JIABJICHUS 10 HOMUHAIBHOU (TIPOCKTHOM) BEJIMYHHBL.

Jlanee Bo/ia ¢ BEICOKMM JIaBJICHUEM HAIPAaBIISIeTCsl B KOTENIbHBIN arperat. B aTom arperare
BOJa CHavaJla Harpe€BacTCsa 40 TCMIICPATYPhl KUIICHHWA OT ABIMOBBIX I'a30B U3 TOIIKU KOTJIA, 3aTCM
MOCTYNACT B KUIIATHUJIBHBIC Tp}IGBI, TAC ITPOUCXOAUT (ba3OBOC IMPEBPALICHUC BIIJIOTH 4O COCTOAHUSA
CYXOT'0 HACHIIIEHHOTO Tapa.

Cyxoii HaCBIIIEHHBIN TIAp UIIET B MapoIeperpeBaTeib, 000rpeBaeMblii TOMMOYHBIMH JIBIMO-
BBIMHU Ta3aMu U3 TONKH. Lluki o6opora pabovero Tesa MOBTOPSETCS. DTOT UK MAPOCHIOBOM

YCTaHOBKH MPEII0KUIT HEMELUKUA HHXKEHEP PeHKUH.

Pucynok 8.1 — CxemMa nmapocusioBoil yCTaHOBKH, paboTaroreil mo nukity Penkuna

Brnaxuslii HachleHHBbIH nap ¢ napamerpamu P1, ts1, Xk (Touka 5 puc. 8.2), noay4eHHbIH
B nnapoBoMm koTiie [IK nocrynaer B naponeperpesarens [111, rae npu moctosHHOM AaBlIeHUH CHA-
yayia noacymuBaercs ot Xk 1o X=1 (mporecc 5-a”), a 3aTem neperpeBaetcs oT ts1 go t1 (portece
a”’-1). [leperpetsiii map nocne naponeperpesaresns [1I1 nogaercs B Typouny T u annabatHo pac-
mMpsieTcsl B Hel oT cocTosiHus 1 10 coctosiHus 2. BiakHblid map HU3KOro AaBinenus P2 (Touka 2)
nociie TypOUHBI HampasisieTcsl B KoHaeHcaTop K, rie oT Hero npu mocTosSHHBIX JaBieHuu P2 u

Temreparype ts2 ¢ IOMOIIBIO OXJIaXkIAI0IIeH BOIbI OTBOAMTCS TeroTa 2 (mporecc 2-3).
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Pucynok 8.2 — PV u TS-auarpammel nukna Penkuna

[Ipouiecc koHAeHcauu B MKIe PeHkrHa TOBOIUTCS 10 KOHIA, T.€. 10 MOMyYEHUs! HAChI-
[ICHHOH >KUAKOCTU MU MOCTOSTHHOM JaBieHuu P2 (touka 3). XKXuakocts nocrymaer B Hacoc H,
rae aauabdaTHoO CKUMAETCs 110 BeICOKOTO aasienus Pl (mporecc 3-4) u mogaeTcst B mapoBOM KOTE
[1K, rie BHauane Boja HarpeBaeTcs 1O TeMIepaTyphl HachieHus tsl (mpouecc 4-a’), a 3aTeM
UJIET Mpoliecc mapoobdpazoBanus (mmporece a’-5).

Teoperuueckas pabota cxarust Lii Boasl B Hacoce H (a’43a’) ouens Mana (Boja mpakTH-
YECKU HEC)KMMaeMa, BCs 3aTpadyrBaeMasi paboTa B HACOCE MAET Ha MPOTAJIKUBAHUE BOJbI, Y/EIb-
HBII1 00BEM BOJBI HEBEIHK, MMOATOMY padboTa mportankuBanus (P1-P2)V mana).

[Ipouecc 3-4 B Hacoce BBIPOXKIAETCS B TOUKY, €CIIH MIPeHeOpeub HUYTOKHO MAJIbIM TTOBHI-
[IEHHEM TeMIIepaTyphl PH aauabaTHOM cxKaTUH BoJbl oT P2 o P1, 1.e. Touka 4 (HeHachIIieHHAs
KUIKOCTh naBieHus P1) coBmanaer ¢ Toukoit 3 (HackllleHHAs )KUIKOCTh naBieHus P2).

[Tocne Hacoca HeHaCBHIIEHHAs! )KUJIKOCTh (TOYKa 4) HarpeBaeTcs 10 TeMIEPaTypbl HAChI-
nienus ts1 (Touka a’), COOTBETCTBYIOIIEH naBieHuto B kotie P1. Terora q1 mogBoautcs B mapo-
Boit kotie ITK (mporiecc 4-5) u maponeperpesarene I1I1 (mpouecc 5-1) — miomaas c4a’a”1fc, ko-
TOpasi BKJIIOYaeT B ce0s

— TEIUIOTY MOJI0TPEBa BOJIBI B KOTJIE (c4a’dc) — mporecc 4-a’,

— TeIIoTy mapoobpaszoBanus B kotie (da’Scd) — mporuecc a’-5,

— MOJCYIIKY Mapa B maporneperpesarene (c5a’rc) — mporecc 5-a”,

— meperpes napa B naponeperpeparene (ka”1fk) — mpomecc a”-1.

[Tone3nas paboTa 1UKIa MPEACTABISAET COO0M pa3HOCTh pabOT TYpOUHBI U HAcoca

Lu=Lr-Lu=ql-02
U BbIpakaercs miomanbio 12341 na guarpamme PV u miomansto 1234a’a”1 na aua-

rpamMme TS.
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B hs-guarpamme (puc. 5.3) mporieccsl MoIBOJa U OTBO/IA TEIIOTHI OMPEACIISIOTCS KaK pa3-

HOCTB DHTAJILIIUU:

Q1 =hl—h4,
Q2 =h2-h3,

Lu=hl1-h4-h2+h3=hl-h2, 1.k. h3=h4.

Pasnocts sHTansmumii (hl —h2) onpenenser ynensnyto paboty mapa B TypOMHE U Ha3bIBa-

CTCA paciojiaracMbIM TCIUIONOIMAAaHUCM.

h

v—l-;lz[
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k C\_‘\\'

1
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0% "~
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Pucynok 8.3 — h-s quarpamma nukina Penkuna

Tepmuueckuii K.11.J4. kIa PeHKHHA C IEperpeTbiM napom

hl_hz

Ny =

Bonpocwet u 3a0anusn

hl_h4 q

1. Kakue arperaTHble COCTOSIHHS BOJIbI HCIIONB3YIOTCS B YCTAaHOBKAaxX, paOOTAIOIIMX IO

nukiny Penkuna?
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paboTaromux 1o nukiny Penkuna?

K1Ha?

2. Kakue TepMOauHaMUYECKHUE MPOIECCHI MOCIEA0BATEILHO MPOUCXOIAT B YCTAHOBKAX,

3. Yto u3 ceds mpeACTaBIAIOT MOTPAaHUYHbIE KPUBBIE BOJBI U apa?

4. KakoBbl 0COOEHHOCTH a1nabaTHOTO paclIMpEeHus apa B HapoBoil TypOuHe?

5. KakoBbI 0COOEHHOCTH a11adaTHOrO CHKaTHs BOJBI B Hacoce?

6. I3 kakux ycloBHUil OIlpenensieTcsi TEepPMUUECKUN K.I1.J. UKJIa PenknHa?

7. Yo u3 ce0s mpeCTaBIsIeT CTENeHb CYXOCTH mapa’?

8. Jlns Kakux 1Lieneil Cy>)KUT KOHIEHCATOp B YCTaHOBKaX, paboTaromux mo nukity Pen-

9. Ilpu kakux yclIOBUSAX MPOUCXOIUT MPOLECC KOHJEHCALIUU [Tapa B KOHJeHcaTope?

3aoanue:

JlaBnenue napa B koTJje u napomneperpenarene P1, Temneparypa neperperoro napa tl, nas-

JICHHE Tapa B KOHJIeHcaTope P2 u cTemeHb cyXocTu mapa Ha BIxojie u3 kotia Xk. Heooxomaumo

paccuuTaTh UMK PEHKMHA IapOCHUIIOBOM YCTaHOBKH.

P ts Ts b’ S’ h”

P1

P2

Pxp
No P1, MIla P2, xIla T1,°C Xk
1 1,0 20 380 0,90
2 1,2 18 390 0,91
3 1,4 16 400 0,92
4 15 14 410 0,93
5 1,6 12 420 0,94
6 1,8 10 430 0,95
7 2,0 8 440 0,96
8 2,2 6 450 0,97
9 2,4 20 380 0,98
10 2,5 18 390 0,97
11 2,6 16 400 0,96
12 2,8 14 410 0,95
13 3,0 12 420 0,94
14 1,0 10 430 0,93
15 1,2 8 440 0,92
16 1,4 6 450 0,91
17 15 20 380 0,90
18 1,6 18 390 0,91
19 1,8 16 400 0,92
20 2,0 14 410 0,93
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Ilpakmuueckan paooma Ne3. Ilapomypounnvie ycmanoeku. Pacuem napomypounnuix

Ilens: 3yunTh METOAMKY pacueTa MapoTypOUHHBIX YCTaHOBOK.

Ochoevt meopuu:

YCmaHoeBoK.

Ha COBPEMEHHBIX TCIIOBBIX J3JICKTPOCTAHIUAX OOoJIBIION MOIITHOCTHU HNPEBpAICHUC TCII-

JIOTHI B pa60Ty IMPOUCXOJUT B MUKJIAX, UCIIOJIB3YIOIIHUX B KAYECTBE OCHOBHOI'O pa6oqero TCJ1a BO-

I[?IHOﬁ nap, HpOI/ISBOIII/IMBIf/'I MapOBbIMHU KOTJIAaMH, B TOIIKAX KOTOPBIX CKHUIAaCTCA OPraHUYCCKOC

TOIUIMBO: yroJib, Ma3yT, Ta3 u Ap. (puc. 1.1).

IIo IMPOUCXOXKACHUIO TOILNIMBA MOKHO Pa3AaCJIUTh Ha CCTCCTBCHHLIC, ,Z[O6LITLIC B IIpUpoOAa-

HBIX YCJIOBUAX, U HCKYCCTBCHHBIC, IIOJTYYCHHBIC B UTOI'C nepepa60TKH IpUpOAHOIO TOILIIMBA. Ilo

cdepe noTpedIeHNs TOIUIMBA MOAPA3ACISIIOTCS Ha YHEPTeTHUECKUE, HCIIOJIb3YeMbIe TIPU COKUTa-

HHUHW I BI)Ipa6OTKI/I OJICKTPOSHCPIUH U TCIJIOTHI, U TCXHOJIOTMYCCKHUE, KOTOPLIC UAYT HaA IICpCpa-

6OTKy AJIS ITIOJTYYCHU A HCO6XOI[I/IMBIX IMPOMBIINIJICHHBIX ITPOAYKTOB.

JuHepreruveckoe
OpPraHH4YeCcKOe TOILIHBO
\ 4 \ 4 \ 4
— Trepaoe — HKuakoe I'azoo0pasnoe
—> Kamennwrit yroms BN MasyT [TpupomLii raz
—> Byperit yrorms | 5| Bonoyromsuaz cycrensus MCKyCCTBeHHBIE A3l [
(BYC)

— Toproume cammet

N KommoznTnsie JloMenmbI Tas <
—> Topdh TOIUTHEA

KokcoBmIit ras —

Pucynok 1.1 — Buzbl opranndeckoro Tormsa

TepMmonnHaMuyeckuil UK MpeoOpa3oBaHus TEIJIOTH B paboTy ¢ MOMOIIBIO BOJSHOTO

napa MmpesIoKuiI MOTIaHACKUN nHxkeHep U ¢u3nuk YunbssaMm Penkun B cepenune XIX Beka.

IIpocreiimas TemoBas cxema KOC, paboTaromeit no nmuxity PeHkuHa, mokazaHa Ha pHc.

1.2.
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Ta
[C_}nel\'rporcncpa'roﬁ:
= s

EHHpOHepCIpCBaTCHLj

= Typbuna

id [Kmmcuc a'rop]
A
a 7]

Pucynoxk 1.2 — TOC, paboraromias o nukiny Penkuna:

a — teruioBas cxema KOC; 6 — nukn Penkuna B T,S — nuarpamme

B mapoBom KoTJie TermioTa cropanus TOIIMBA MepeIaeTcs BoJIe, KOTOpas IpeBpaliaeTcs B
nap (u3obapa 3-4-5). Ileperpetsiii map (nu306apa 5-1) moctynaet B TypOUHY, T1I€ IPOUCXOIUT IIpe-
o0Opa3oBaHMe TEIUIOTHI B MEXaHHUYECKYIO paboTy (aguabdara 1-2 — TeopeTHdecKuii mporece pac-
LIMPEHUs Mapa B TypOMHE C COBEPILIEHUEM I0JIE3HON paboThl, 1-21 — 1eCTBUTEIbHBIN MpoOLIECe
pacuMpeHus rnapa ¢ yueToMm mnoreps). B anektporeneparope Mexanuueckas padboTa mpeodpasy-
€TCsl B DIIEKTPUUECKYI0 sHepruto. OTpaboTaHHBIN Map nocie TypOrHbI TOCTYHAaeT B KOHAEHCATOP,
IJIe OTAAeT TEIUIOTY OXJKIAIONIEH BOJe U KOHACHCHPYETCs (M300apHO-U30TEPMHUYECKHH MPO-
necc 2-2f). [lonyuenHbIil KOHACHCAT HACOCOM HArHeTaeTcs B mapoBoi koten (aauadara 2f-3), 3a-
MBIKasi TAKUM 00Pa30M ILHUKIL.

Tepmuueckuit KIIJ[ nukna Penkuna:

_ Gnons = %o _ Ly — Ly _ (I —hy)— (5 —hy)
W — I

t
QHO,I[B QHO,I[B

rae: Qnoxs — TEIUIOTA, MOABEICHHAS K paboueMy Teny B LIUKIIE;

Qors — TETJIOTA, OTBEIEHHASI OT paboyero Tena;

L:— paborta pacmupenus napa B TypOHHe;

Hy — pabora, 3aTpaueHHas Ha cxaTHe BOJbI B HACOCE;

h1, h2, h3 — sHTaNBEIMU pabGouero Tena B COOTBETCTBYIOIIMX TOUKAX IuKia (puc. 1.2).

B napoBoissHOM KOHType BO3HHMKAIOT HauOOJbIINE YHEPTETUYECKUE MTOTEPU, & IMEHHO B
KOHJIEHCATOpe, I'/Ie 0TpadOoTaBIINH Map, coAepKailuii emie 00IbII0e KOJINYECTBO TEIIOThI, OTAAET
€€ IUPKYJSIMOHHOM Bojie. Ternora ¢ HupKYISIHUOHHON BOJOM YHOCUTCS B BOJIOEMBI, T. €. TE€pS-
eTcs. OTU oTepyu B OCHOBHOM U onpeneistoT KITJ[ anekrpocTannyy, a COOTBETCTBEHHO M SKOHO-

MHNYHOCTS. I[J'I}I IIOBBIINICHHUA 3 KOHOMUYHOCTHU pa6OTI>I HapOTyp6I/IHHBIX YCTAaHOBOK IMMTPHUMCHSAIOT:
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. MOBBILIEHNE HayaJIbHbIX IapaMETPOB Iapa (JaBJI€HHUE U TEMIIEpATypa);

o MOHIDKEHUE JIaBIICHUS B KOHJICHCATOPE;

o MIPOMEKYTOUHBIN MEePEerpeB mapa;

o pereHepaTHBHBIN ITOI0TPEB OCHOBHOT'O KOHJICHCATA TIepEl KOTIOM;
. TeII0(UKAIIHIO.

HccnenoBanus noka3any, 4YTO MOBBIIIEHUE HAYAIbHBIX IAPAMETPOB Napa U (WJIN) CHUKE-
HHUE KOHEYHOTO JIaBJICHUS B KOHCHCATOPE YBEJINYHMBAIOT pab0OTOCIIOCOOHOCTH Tapa M, Kak Cliea-
ctBue, Tepmudeckuii KITJ[ uukna. IToBeienue mapamMeTpoB OrpaHUYMBAETCA MMPOYHOCTHBIMU U
TEXHOJIOTUYECKUMHU CBOICTBaMHU METAJIJIOB, HAJEKHOCTBIO UX B padoTe, a TaKkKe 3KOHOMHUYE-
CKMMH YCJIOBUSIMH B CBSI3U C YJIOPO’KAHUEM IIPU MEPEXOe OT OJHOr0 Kijlacca CTaIU K JIPYyroMy.
CHuKeHue JaBlIeHUs B KOHJEHCATOPE U, KaK CIIECTBUE, TEMIIEPATypbl OTPaHUYNBAETCS TEMIIE-
paTypoil OKpYy:KaroIlen Cpebl.

IIpomexyTounslil neperpes napa. [Ipu npuMeHeHnn napa BEICOKOTO AABJICHUS €r0 BIIaX-
HOCTb B TypOMHE B KOHIIE NpOIEcCa PaCIIMPEHUs] CTAHOBUTCS 3HAUUTENBHOM Jake MPH OYEHb
BBICOKOH HadajabHOU Temneparype. PaboTta TypOuH Ha BJIaXHOM Iape HEJOMYyCTUMA, TaK KaK OHa
BBI3BbIBACT YBEJIMUEHHUE [TOTEPH U IPO3UI0 TYPOUHHBIX JIONATOK B PE3yJIbTaTe MEXaHUYECKOTO BO3-
JIEICTBYS HA HUX B3BELICHHBIX B [1apE YaCTHI] BJIArH.

[Ipu ncnonb30BaHNM Mapa BBICOKOTO JaBJICHMS TOBBILICHUE €r0 HaualbHOU TeMIIepaTyphl
JI0 TIPEJIENIOB, AOMYCTUMBIX MO COOOpa)KEHUSIM NPOYHOCTH METajlla MaporeperpeBaTesis U napo-
BOM TypOHMHBI, MOKET 0Ka3aThCsl HEJOCTATOYHBIM JIJIsl 0OecTIedeHUs JOMTyCTUMOMN BIaXKHOCTH Tapa
B KOHIIE €ro mpoliecca paciupenus B Typoune. IloaTomy nap, kKak npaBuiio, Mocie paciiupeH ust
B LIWJIMH/IPE BBICOKOT'O JaBJICHUS MPUXOJUTCS OTBOJAUTH U3 TYpOMHBI U IOBTOPHO NEPErPEBATH B
naponeperpeBarese, ocie 4ero nap BHOBb BBOJUTCS B TYpOUHY, TJI€ 3aKaHYMBAETCS MPOLIECC Er0
pacimmpenus. B pe3ynbrare 3T0ro npu 0KOH4aTeIbHOM PaCIIMPEHUH ITapa 10 MPUHATHIX Ha ITpaK-
TUKE JaBJICHUH BIQ)KHOCTh €0 HE IIPEBBILIAET JOIYCTUMbIX 3HAYECHUH.

[TapoTypOuHHBIE YCTaHOBKH, B KOTOPBIX MCIOJb3yeTCS TaKOW CIIOCOO, HA3bIBAIOT yCTa-
HOBKaMH C IIPOMEXKYTOUHBIM neperpeBom mapa (puc. 1.3). [Ipu npaBuiibHOM BbIOOpE aBICHUS
oTOOpa mapa Jjsl ero MPoOMeXyTOUYHOT'0 MeperpeBa U TeMIepaTyphl IPOMEKYTOUHOTO Neperpena
HE TOJIBKO MPEJOTBPAIIAETCS YPE3MEPHOE YBIAKHEHHUE TIapa B KOHIIE IPOIEcca PacIIuPEHMs], HO
U JlocTuraercsi Hekoropoe yBenuueHue tepmuueckoro KII/[ ycranosku. [Ipumenenune onHoro

MIPOMEXKYTOUYHOTO MEeperpeBa napa NpuBOAUT K MoBbIIeHHUI0 Tepmudeckoro KII/[ ycranoBku Ha

2...3%.
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Pucynok 1.3 — Cxema (a) u 1iuki (6) mapocuiaoBOi YCTAaHOBKH C MPOMEKYTOYHBIM TEpe-
IpEeBOM Mapa:
1 — mapoBoii KoTen; 2 — 4acTh BBICOKOT'O JIaBJICHUS TYpOUHBI,
3 — MPOMEXKYTOUHBIH MaporneperpeBareib; 4 — 9acTh CPEIHETO U HU3KOTO JIABJICHUS Typ-

OUHBI; 5 — BNEKTPOreHepaTop; 6 — KOHIEHCATOpP; 7 — KOHJEHCATHBIN HACOC

Ha puc. 1.4 noka3ana cxema apocuiaOBON YCTaHOBKHM C PEreHEpaTUBHBIM I1OJOIPEBOM
NUTATEIbHON BOJBI, IPM KOTOPOM IHUTATENIbHAsA BOJA JI0 €€ IOCTYIUIEHUS B KOTEJ Ipe/iBapu-
TEJIbHO HarpeBaeTcsi HapoM, OTOMPaeMbIM U3 MIPOMEKYTOUHBIX CTYIEHEH MapoBoil TypOUHBI.

Veennuenue KIIJ[ npyu npuMeHeHNN pereHepanuy ONpeaesaeTCsl yMEHbIIEHUEM ITI0TEPU
TEeIUla B KOHJIEHCATOpe TYpOMHBI BCIEACTBHE 0TOOpA YacTH mapa JJis yKa3aHHOro nojorpena. B
HACTOSAIIEe BpEMS pereHepaTUBHBIN MOJIOTPEB IPUMEHSIETCS Ha BCEX KPYIHBIX 3JEKTPOCTAHIIMSIX.

KOM6I/IHI/IpOBaHHaﬂ BBIpa60TKa BHGKTqueCKOﬁ U TEMI0BOM OHCEPTHUU HA3bIBACTCH TeHJIO(I)I/IKa-

UEH.

: —

-—_-@3
(gqt

-

E.@LIO

Pucynok 1.4 — Cxema napocuiioBoil yCTAaHOBKH C PET€HEPATUBHBIM IIOJJOTPEBOM BOABI:

wn

1 — maporeneparop; 2 — mapoBasi TypOuHa; 3 — 3JIEKTPUUECKHI TeHepaTop; 4 — KOHJIeHCa-
TOP; 5 — KOHJAEHCATHBI Hacoc; 6 — MOJorpeBaTe M HU3KOro IaBjIeHus; 7 — AearpaTop; 8 — muTa-

TeJIbHBIN HAcOC; 9 — moorpeBaTeny BICOKOro AaBiieHus; 10 — npeHakHbI HacOC
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B temmodukanmoHHBIX yCTaHOBKAX C peryaupyeMbIMH oTOOpaMu mapa (puc. 1.5, a) ga-

CTHYHO OTPa0OTaBIINK Map U3 MPOMEKYTOUHBIX CTYIIEHEH TypOUHBI UCTIONB3YeTCs AT Iepeaadn

TEIUIOBON SHEPTHH MOTPEOUTENSIM B BHJIE Mapa WK ropsiueld Boasl. Takum o0pa3oM, yMeHbIIIa-

€TCA KOJI

HNYCCTBO I1apa, MOCTYHArIIETro B KOHACHCATOP, U CHHUXKAIOTCA IOTEPU TEIINIOTHI C HUPKY-

JSIUOHHOM BoJI0M. TemnoTy, coaepKaniyocs B ropsyeil BoJe Win nape, KOTopble MOCTYHaT CO

CTaHIIUU

B TEIUIO(HUKAIMOHHYIO CETh, CYUTAIOT MOJIE3HO OTIYIIEHHOH TerioToi. B Temnoduka-

IIMOHHBIX YCTAHOBKAX MCIOJIB3YIOT TaKXke TYpOMHBI ¢ MpoTUBOAaBiIeHueM (puc. 1.5, 6), B KoTo-

pBIX Tap

IIOCJIC paCIIuPCHHU B Typ6I/IHe ITOJIHOCTBIO OTAACTCsA HOTpC6I/ITeJ'IHM C COOTBETCTBYIO-

UM JIaBIIEHHEM

X

5 4
o—0
b
Pucynok 1.5 — Cxema napocuioBoi yCTaHOBKH C TEIUIO(QHUKAIUEH:
a — TypOMHA C OTOMUTEILHBIMU U ITPOU3BOICTBEHHBIM OTOOpaMH Mapa;
0 — TypOuHa ¢ MPOTUBOIaBlIieHHEeM: | — MapoBoil KoTeln, 2 — TypOuHa,
3 — aNeKTporeHepaTop, 4 — peryJIMpyoIui KianaH, 5 — IPOMBIIUICHHBIN IOTPEOUTEITb

napa, 6 — KOHJIEHCAaTHBIN Hacoc, 7 — MOTpeOUTeNb ropsyeil Boabl,

8 — koHzIeHCcaTOop, 9 — MoIOTpEBATENN CETEBOM BOABI

Bonpocwel u 3a0anusn

1.

2
3.
4

uKia?

0 9 N WD

Onummre NpeuMyInecTBa u HenocTatku 61ouHoi cxembl TOC.
. Kakue BUIbI TOIIIMB IPUMEHSAIOT Ha TETIOBBIX 3JEKTPUUYECKUX CTAHIUAX?
Uro Takoe Termodukanms?

. Kak BnuseTr n3MeHeHne HadyalbHBIX M KOHEYHBIX IapameTpoB Ha TepMmuueckuil KIIJ[

. HazHaueHne nmapoBbIX KOTJIOB.
. UTo BKITIOYAET B ce0sl MOHATHE «CUCTEMa pereHepanun»?
. Haznauenwue neasparopa.

. Kakue npuMeHsI0T CUCTEMbI OYMCTKHU YXOJAIMIMX (ABIMOBBIX) ra30B?
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9. [IpuHuunm nercTBUS KOHACHCATOPa MApOBBIX TYPOUH.

10. Yro Takoe ceTeBasi ycTaHOBKa?

3aoanue Nel:

Omnpenenutb Tepmuueckuii KIIJ[ nukna PenkuHa u 3¢(HEKTUBHYIO MOITHOCTH MApOTyp-
o6unHo# yctanoBkH (IITY) o 3aaHHBIM BETMYUHAM:

* HaYaJIbHOE JIaBJICHUE MEPETPETOro napa nepea Typounoi — 145 6ap;

* HavaJbHas TeMIIepaTypa Meperperoro napa nepen Typounoit — 590 °C;

* KOHEYHOE JaBjeHue B KoHaeHcaTope — 0,05 Gap, f pacxox mapa vepe3 Typobuny — 100
Kr/c,

* BHyTpeHHU oTHOCUTENbHBIH KI1J] TypOuns — 0,89;

* BHyTpeHHu oTHOcuTenbHbIN KIIJ[ mutaTensnoro nacoca — 0,79.

N306pa3uts nukn Penkuna B T, s-auarpamMme, a mpoIecchl CKaTHs BO-bl B TUTATEILHOM

Hacoce — B h, s-nuarpamme. Mexannueckuit KITJ[ ITTY npunsts paBubiv 0,98.

3aoanue No2:
ITo ycnoBusim 3aganus 1 oleHUTh, Kak u3MeHurcs repmudeckuit KILJI nukina mapotypOus-
Hoil ycraHoBkM (IITVY) u ee appexTuBHAs MOIIHOCTD, €CIM BBECTH MPOMEKYTOUHBIN Meperpen

napa Ipy NpoMeKyTOYHOM JaBiieHuu 24 6ap 1o temmnepatypsl t = 555 °C.

3aoanue Ne3:

ITapocunoBas ycraHoBka pabotaeT no nukily Penkuna. ITapamerpsl Ha4aabHOIO COCTOS-

0
HUA: p, =20 Oap, t, = 300°C. JlaBieHne B KOHIEHCATOpE p, = 0,04 6apa. OnpenenuTs TepMHu-

yeckuit KITJI.

3aoanue Ne4:

[TapoBast Typ6una momHocThio N=12000 kBT paGoTaer npu HavaJgbHBIX IapameTpax
0 -~
p, =80 Oap u tl =450"C. JlaBnenue B KOHJEHCATOpe p, = 0,04 6apa. B KOTenbHOM ycTaHOBKE,
P
cHaOaromel TypOuHy mapoM, CXKUTAETCS YTOJIb C TEIUIOTOW CTOPaHUS QH =25 M Ix/xr. KI1JT

o _ o _ 0
KOTENILHOM YCTAHOBKHU paBeH 1], = 08. TemIepaTypa MUTATEeIbHOMN BOXBI L5 = 90°C.

Onpenenuts NPOU3BOAUTEIHHOCTh KOTEIHHON YCTAHOBKH IIPU YCJIIOBUH, YTO OHA paboTaer

1o uukny Penkuna.
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Ilpakmuueckan pavoma No4. I'azomypounnsie ycmanosxku. Pacuem 2azomypounnvix

YCmaHoeBoK.

Ilens: I3yunTh METOAMKY pacueTa ra3oTypOMHHBIX YCTAaHOBOK

OcHogvl meopuu:

l"azoTypounnas ycranoBka (I'TY) — TerioBoit qBuraTenb, B KOTOPOM pabOIUM TEJIOM CITy-
JKaT HarpeThle /10 BBICOKOI TeMIiepaTypbl CkaTble ra3bl. B kauecTBe TakuX ra3oB yallle BCEro HUc-
II0JIB3YIOT CMECh BO3AyXa U MPOJYKTOB CTOPAaHUsA KUJKOTO (JU3€IbHOE TOIUINBO, KEPOCUH) UIIU
ra3oo0pa3Horo (MIPUPOIHBIN Ta3, MONYTHBIM HeTSIHON ra3, buoras) Torums. [Ipocreiimas oqHO-
BasibHas ['TY (puc. 3.1, a) cocTOUT U3 KOMIIpeccopa, Ta30BOM TYpOUHBI, ¢ KOTOPO MEXaHUYECKU
CBsI3aH JJICKTPUUECKUN T€HEepaTop, YCTPOMCTB MojBoa (KaMepa CropaHus) U OTBOJIA TETUIOTHI,
00BeAMHEHHBIX 00111eH TuapoarHaMuyeckoil cuctemoit. B I'TY peanusyrorcs uaeaabHble HUKIbL:
f ¢ n300apHBIM MOABOIOM TEILIOTHI (P = const); f ¢ H30XOPHBIM IMOBOIOM TEILIOTHI (V = const); f
¢ pereHepanueit Termnotel. Bo Bcex muknax ['TY Temsora npu HaIUYUU MOJTHOTO PACHIMPEHUS B
TypOMHE OTBOJUTCS MIPU MOCTOSHHOM JIaBJICHHH.

Huxn I'TY ¢ n306apHbIM 110ABOIOM TEIUIOTHI (LMK bpaittona) Bo3ayiHeiii kommpeccop
(puc. 2.1, a) annabatHo cxxuMaeT arMocdepHbiit Bo3ayx ¢ 12 mo pp (mpouecc 1-2, puc. 2.1, 0) u
HEIPEPBIBHO MOJAET €ro B Kamepy cropanus. Tyaa e crenuaibHbIM HAaCOCOM HETPEPBIBHO TO-
JlaeTcsi Heo0X0AMMOe KOJIMUECTBO TOIINBA. B kamepe cropanus n306apHO CropaeT nocTymnaromiee
TyJ1a TOTUIUBO (TIporiecc 2-3). JIomyCcTUMBII MO YCIOBUSIM 5KapONIPOYHOCTH YPOBEHb TEMITEPATyPhl
B TOUKe 3 oOecreynBaeTcs 3a cUeT U30bITKA BO3/4yXa 10 CPAaBHEHHUIO C TEOPETUUYECKH HEOOXOAM-

MBIM €T0 KOJIMYCCTBOM JJIA MMOJIHOI'O CropaHuts TOIJIMBA.

q
P 1
_____ 2 3
|
| 2 LSl KC
I 7Y
1 \ % 4
TOILITHBO 4 1 l q>
I
D
a 7]

Pucynok 2.1 — Cxema (a) uaeanbHbIi UK ¢ 1300apHBIM TIOJIBOJAOM TETUIOTHI, (0) mpo-

crevien [ TY:
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K — xommpeccop, KC — kamepa cropanusi, I'T — razoBas TypOuHa, I" — a5iekTporeseparop;
01 — MOABEICHHOE TEILIO; (2 — OTBEACHHOE TeIlIO. |, — paboTa MUK

PaGouue raspl, oOpasyronuecs B KaMepe CropaHus, OCTYMAOT B MPOTOYHYIO YaCTh T'a30-
BOM TypOMHBI, aiuadaTHO PACIIUPSIOTCS, BO3ICHCTBYS Ha JIONATKK TypOuHBI (mporiecc 3-4). Ta-
KUM 00pa3oM, CO3/1aeTcsl KPYTALIMH MOMEHT U BpallaeTcs poTop TypOUHBI (IIPOU3BOJIUTCS pa-
00Ta), KOTOPBIiA, B CBOIO OYEPE]lb, COSAMHEH C AJICKTPUUECKUM TeHeparopoM. ['eHepaTop Beipaba-
THIBACT AJIEKTPOIHEPTHIO.

Bonbuias yacte pabotsl, nmpousBereHHo B TypOuHe (50...75 %), pacxoayercs Ha IPUBOJL
KOMITpECcCopa, OCTABIIAsACS YacTh 3aTPayMBaAETCsl HA MPOU3BOJICTBO AJIEKTPOIHEPIUU B reHepa-
tope. OTpaboTraBmue B TypOMHE Ta3bl BEIOpAckIBatOTCs B atMochepy. [Iporece oTmaum TermioTs
pabouuM TEJIOM B OKPYKAIOIIYIO CpeAy YCIOBHO M300paxkaercs nuHuen 4-1. [loneznoit padote
nukia (i) Ha p, v-auarpamMme cOOTBETCTBYET Iiomaab 1-2-3-4.

XapaKkTepuCTUKU [IUKIIA

CreneHp MOBBIIEHUS JaBJICHHU A

[TonBenennoe Temno, KJ[x/Kr:

q1 :Cv(Tc - Tb)

OTtBeneHHOe Tero, KJK/KT:

q2 =c,(Ty —Ty)

Tepmuueckuit KII:
!
k
K| Le |* -1
| Iy
no=1-22 3 KTy -T,) 1
t - - —
1 (Te = Tp) L _,
Iy

OcHoBHbIM 11t I'TY sBiseTcs UMK ¢ MOABOJAOM TEIUIOTHI MPU MOCTOSHHOM JIaBJICHUU.
[{ukn ¢ MOABOIOM TEIUIOTHI MPHU MOCTOSHHOM 00BEME HMIMPOKOTO MPUMEHEHHUS B MPAKTHUKE HE
HAIIIETI B CBSI3U C YCIIO)KHEHHEM KOHCTPYKITMH KaMephl CTOPaHUS U YXYALIEHUEM PabOThl TYpOUHBI
B ITyJIbCUPYIOIIEM ITOTOKE Ta3a.

OcHoBHbIM 11t I'TY sBigeTcs UMK ¢ MOABOJAOM TEIUIOTHI MPU MOCTOSHHOM JIaBJICHUU.

I_[I/IKJI C MOABOAOM TCIUJIOTHI IPpU MOCTOSAHHOM 00BeMe IIUPOKOro NpUMCHCHHA B IMPAKTHKEC HC
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HAIIIEJI B CBSI3U C YCIIO)KHEHHEM KOHCTPYKIIMH KaMephbl CTOPaHUs U yXyALIEHUEM paOoThl TYpOUHBI
B IIyJIbCUPYIOILLEM OTOKE Tasa.

Peanbubie mukiel ['TY (puc. 2.2) oTauyaroTcs OT UjleadbHbIX TEM, UTO B IEUCTBUTEIBHBIX
[UKJIAX YUYUTHIBAIOTCS HEM30EKHbIE TEIIOBBIE U THIPABINYECKHUE TOTEPH.

1. CxxaTtue Bo3yxa MPOUCXOAUT HE Mo aguadare 1-2, kak 3To OBLIO IPU PACCMOTPEHUU
UJICATBHOTO IIUKJIIA, a [0 MOJUTpone 1-21 B CBSA3M C TEIJIOBBIMHU U THAPABIMYECKUMH TTOTEPSMH,
KOTOpBIE MOKHO otleHUTh afauabdbataeiM KI1J[ kommpeccopa. Torma neiictBuTenbHas paboTa cxa-

TUs B KoMIpeccope, KJx/Kr:

Ix _ C_p(TQ _Ii)
NK Nk

Iy = =¢p(Thn —Th)

rae: lk — pabora uneanpHOTO (aMMabaTHOTO) CKaTus, KK/Kr;

ng — TEMIICpaTypa BO3yXa B KOHIIC ITOJIMTPOITHOT'O (ﬂeﬁCTBHTeHLHOFO) Imponecca CxxaTtus,

a 7]

Pucynoxk 2.2 — JleiictButenbHbiii nuki ['TY 6e3 perenepaiiuu (a) u ¢ perenepaiueii (0)

npu I/I306apHOM IoaABOAC TCIIJIOTEI B T, S-auarpaMmme

2. KoHeuHoe naBiieHHE CKaTUsl B KOMIIpeccope OOJIbllle IaBleHus raza nepei TypOuHON
U3-3a THJIPABIMYECKUX MOTEPH B TPYOOIPOBOJAX MEXY KOMIIPECCOPOM M TypOMHOI (Touka 2”
Ha puc. 2.2, 0).

3. HecoBepiieHCTBO Ipoliecca FOPEHHs U MOTEPU YaCTH TEIUIA U3IYYEHUEM B OKPYKaIO-
Y0 Cpey KaMepor CropaHus MPUBOAAT K CHIDKCHHIO KOHEYHOU TeMIIepaTyphl TUKIIa (Touka 4
Ha puc. 2.1, 6) u onennBarorcs KI1JI kameps! cropanus. Toraa yaenbHas TETUIOTa, TOIBOUMAS K

I'TY B kamepe cropanus:
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_ Cp (13 - Tzﬂ)
Nk

Ap

4. Pacimpenue pabodero Teia B ra30Boi TypOHMHE coBepIaeTcs He 1mo aauadare 3-4, a 1o

nonutpone 3-41 BCIEACTBHE BHYTPEHHUX MOTEPh: OTPbIBA CTPYH OT CTEHOK JIOMATOK, HEPaBHO-

MCPHOCTH pacIpEACICHUA NaBJICHUSA B MEXKIIONMATOYHBIX KaHa/IaX, TPCHHU BpallaromuXCs pa6o-

YUX KOJIEC, IOTEPH C BBIXOJHOW CKOPOCTBIO U T. . Bce 3T moTepu OLleHUBAIOTCS BHYTPEHHUM

otHocutenbHbIM KITJ[ TypOunst Oif. Torma neiictBurensHas pabota ra3oBol TypOUHBI, KJK/KT:

Iy =IMo; = ¢, (I3 = TyMg; = ¢, (T3 = Tay)

rae It — pabora uaeansHOro (aarabaTHOTO) pacuupeHus, KJK/Kr;

T4y — TeMIepaTypa ra3zoB B KOHIIE TTOJIMTPOITHOTO (JIEHCTBUTEIILHOI0) TIPOLIecca paciiupe-

Hus, K.

5.
6.

MexaHuueckre noTepu TypOUHBI U KOMIIpeccopa yuuThiBatoTCst Mexannueckum KIT/I.
Jlig nuKia ¢ pereseparuei rera:

JaBJICHUC B KOHIC paCHIMPCHUSA B Typ6I/IHC BBIIIC aTMOC(I)epHOl"O JaBJICHHA HN3-3a

TUJIPABIIMYECKUX TTOTEPH B PEFEHEPATOPE;

pereuepanmsa TCIjia 0Tpa6OTaBH_II/IX ra3oB U3 Typ6I/IHBI HE MOXET OBITh IOJIHOU

BCJICACTBUEC IOTEPH B TEIJI000OMEHHUKE.

Bonpocui u 3a0anun

1

O 0 9 AN DN K~ W DN

. O0BbsicHUTE OCOOEHHOCTH TEpMOIMHAMUYECKUX HUKIIOB ['TY.

. Ot kakux nokazareneit ['TY 3aBUCHT yBeTMUEHHE MOJIE3HON yIeIbHON pabOThI ITUKIIA?
. B ueM ocoGennocts cxem I'TY ¢ pa3pe3HbiM Banom?

. Kakue cymectByroT criocoOsl nobiteHus 3¢dexruBaoctu ['TY?

. Kak 3aBucut KIII I'TY ot crenenu cxarus?

. B xakom o6opynoBanuu I'TY 3arpaunBaetcst pabora?

. [louemy nefcTBUTENBHBIN IPOLIECC CKATHUS OTIIMYAETCS OT TeopeTrndeckoro B ['TY?

. Kak BaustroT TenoBsie notepu Ha 3G pexTuBHOCT [ TY?

. Kakoii pexxum pabotsl I'TY HazpIBatoT pacyeTHbIM?

3aoanue Nel:

Onpenenutb 3QPEKTUBHYIO MOIIHOCTH ra30TypOuHHOM yctanoBku (I'TY) 6e3 perenepa-

1K TerioThl 1 ee 3 dexruBHblii KIT/, ecnmu u3BecTHO:

TeMrepaTrypa Bo3ayxa nepea kommnpeccopom — 5 °C;
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. TeMIiepaTypa rasa nepea Typounoi — 760 °C;

. CTEIEHb MOBBIIIEHNS JaBIeHUI — 6,2;

. aguabataeiii KI1J] Typouns: — 0,89;

. aguabaraeiid KI1JI komnpeccopa — 0,89;
. pacxon Bo3znyxa uepe3 ['TY — 57 kr/c.

N3o6pazuts nuka ['TY B p, v- u T, s-auarpammax. Iloka3are, Kak 3aBUCUT TEPMUYECKUN
KIIAI'TY ot creneHu NoOBBILLICHNUS JABJICHHUS G.

B pacuere npuHuMaTh:

. JlaBJIeHUE Bo3ayxa nepea kommnpeccopom — 0,1 Mlla;

. n300apHas TeToeMKoCcTh Bo3ayxa u raza — 1,01 xJbx/(xr K);
. MoKasaTelb afinadaThl Bo3ayxa u raza — 1,41;

. mexannueckuii KITJI I'TY —0,98.
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Ilpakmuueckan pavoma No5. Ilapozazoevie ycmanosxku. Pacuem napozazoewvix ycma-

HOBOK.

Heﬂb.' I/I3qu/ITI) MCTOJHUKY pacCd€Ta Iapora3oBblX YCTAHOBOK

OcHogvl meopuu:

DHepreTudyeckue yCTaHOBKH, B KOTOPBIX TEIIOTA YXOASIIUX Ia30B ra30TypOUHHBIX yCcTa-
HOBOK (I'TY) mpsiMo mi KOCBEHHO MCHOJB3YETCs JUIsl BRIPAOOTKH 3JIEKTPOIHEPTHH B MApOTYp-
OMHHOM IIMKIIE, HA3bIBAIOTCS mapora3oBeiMu ycTtaHoBkamu (I11'Y). Takum o6pa3om, yCTpOHCTBO
COCTOUT M3 JIBYX OJIOKOB: Ta30TypOuHHON M nmapoTypOounHoi (IITY) ycranoBok. O0bequHeHnE
['TY n IITY ocyiiecTBAsIOT pa3IuYHBIMU CIIOCOOAMU, IIPU 3TOM MOTYYAIOTCS pa3TUYHbIE TEILJIO0-
BbIE CXEMbI, pa3HbIE OCHOBHBIE XapaKTEPUCTUKU pabOThl U cOCTaB oOOpymoBaHus. TeruioBas
CXeMa [apora3oBoi yCTaHOBKH, OIIPEEIAIONIas €€ TUIl, SHEPreTUUECKUEe, SKOHOMUUYECKHE U KO-
JIOTHYECKUE XapaKTEPUCTUKH, B 3HAYUTEIHHON CTENICHH 3aBUCHT OT KOH(UTYpaIllui TEPMOIHA-
MHUYECKOI'0 LUKJIA U OPTaHU3aL[MU €TI0 IPOLIECCOB.

[To xonmuuecTBy pabouux Tein, ucnonb3yembix B III'Y, ux mompasaenstor Ha OMHApHBIC
(BIII'Y) u monapusie. B BIIT'Y paboune Tena ra3oTypOMHHOTO MUKIIA (BO3AYX U MPOIAYKTHI rope-
HUS TOIUIMBA) U NapOTypOMHHOM yCTaHOBKH (BOJA U BOJIIHOM Nap) pa3aeneHsl. B MoHapHbIX ycTa-
HOBKax pabO4YMM TeJIOM TypOUHBI ABJISETCS CMECh IPOAYKTOB CTOpaHUs U BOJISHOTO napa. 3a py-
6exxoM Takas ycraHoBka noiyuuia Ha3BaHue STIG — Steam Iniected Gas Turbine. bunaphsie
[II'Y 1o TeXHOJIOTHYECKOH cxeme Mojpa3AessloTCs Ha OJHOKOHTYpHbIE (B KOTJE-yTHIN3aTOpe
(KV) pacnionaraercst oiuH KOHTYp FeHepaluy napa) 1 MHOTOKOHTYpHBIE:

. JBYXKOHTYPHBIE — B KOTJIE-yTUJIM3aTOPE PACIIONAratoTcs 1Ba KOHTYpa, TeHEpUPY-
IOLUX ap BBICOKOTO U HU3KOTO JIaBJICHMUS;

J TPEXKOHTYPHBIE — B KOTJIE-YTHJIN3aTOPE pacloiaratoTcsl TP KOHTYpa TeHepaluu
napa.

[To IByXKOHTYpHOW CX€Me€ BBIITOIHAETCS IMOJABIIIONIECEe YUCIO YTHIN3auuOHHBIX 11TV,
obecnieunBaromux KITJ B 48...55 %. Cambie coBpemenHbie [1I'Y BBINOTHAIOTCS TPEXKOHTYP-
HBIMU. Y BEJIMUYEHHUE YMCIIa KOHTYpPOB OoJiee Tpex Helleaecoo0pa3Ho, MOCKOJIbKY BBIMTPHIII B KO-
HOMMYHOCTH HE OKYIAeTCsl POCTOM KaIllUTaJIOBIOKEHUH.

MuorokontypHsie [II'Y Moryt ObITH BBINOJHEHBI 0€3 MPOMEXYTOYHOTO Ieperpena H C
IIPOMEXYTOUHBIM IIEPErPEBOM I1apa B KoTie-yrunusatope. Kak u B paaunnonssix [ITY, rmaBHas
1eJIh MPOMeEXyTOYHOTO TieperpeBa B [II'Y — obGecnednTs TOMyCTUMYIO BIIQXXHOCTH B MOCJIEIHUX
CTYIEHSAX MapoBod TypOuHbI. OAHAKO, KaK IPABUIIO, TPOMEKYTOUHBIN NEPErpeB UCHOIB3YIOT B

TpeXKOHTYpHBIX I1I'Y.
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B nacTosiee BpeMsi B 3HEpreTUKe nojyqin pacaupoctpanenue [I'Y cnexgyrommx ocHOB-
HBIX THIIOB:

1) ¢ BeicokoHanopHbIM naporeneparopoM (I1I'Y ¢ BIID);

2) co cOpocoM ra3oB B TONKY HH3KOHaopHOTo naporeHeparopa (I1I'Y ¢ HIID);

3) ¢ kotaom-yrunusaropom (III'Y ¢ KV); 4) ¢ razoBoasueiM nmogorpeBarenem (III'Y ¢
['BII);

5) co copocom razoB B ceTeByto yctanoBky (III'Y ¢ I'CII);

6) co BIIPBICKOM I1apa B MPOTOUYHYIO YacTh razooit TypOunsl (I1I'Y ¢ BII).

[Tepssbie nsath TUNOB [II'Y peanusyoT TepMOAMHAMUYECKUE IIUKIIBI C pa3/IeIbHBIMU TOTO-
kamu pabounx Tei, a B [II'Y ¢ BII pabounm TeaoM ra3oBoil TypOUHBI SBISIETCS CMECH BOISHOTO
napa ¥ MpoAyKTOB CTOPAHUSI.

B III'Y ¢ BBICOKOHANOPHBIM MapOT€HEPATOPOM MAPOreHEepaToOp OJHOBPEMEHHO HIpaeT

ponb u sHeprerudeckoro kotia [ITY, u kameps! cropanus ['TY (puc. 3.1).

Tonmaugo T

-

ITY

Bozayx
! >—11—0)

' N N

IIpoaykTst
I'BII CropaHus

Pucynok 3.1 — [IpuniunuaneHas Temionas cxema [1I'Y ¢ BIIL™:
BIII" — BeicokoHamopHbIi maporeneparop; [1T — maposast TypOuHa;

I'TY —razorypOunnas ycranoska; ['BII — razoBoisiHO# oorpeBaTens

st atoro B BIITT mognepskuBaercst Beicokoe masienue (1,0...2,0 MIla), cozgaBaemoe
koMmripeccopoM I'TY. IToBeIlIEHHOE TaBIIEHNE TPOLYKTOB CrOPaHUs B TapOre€HEPaTope NPUBOINAT
K 0oJiee MHTEHCUBHOMY TEIUIOOOMEHY, YeM B OOBIYHBIX MAapOBBIX KOTJIAX, U COOTBETCTBEHHO K
YMEHBIIEHHBIM METAJUIOBIIOKEHUSIM B TOBEPXHOCTU HArpesa. [y MOBBILIEHUS SKOHOMUYHOCTU
nepen BIIIT ycranaBnuBaeTcs ra3oBhI MTOAOTPEBATENb KOHJICHCATA, YMEHBIIAKONIUN TeMIiepa-

Typy yxoasumx razoB I'TY. CymiecTBeHHBIMU HEIOCTATKAMH ATON CXEMBI SIBJISIIOTCS CJI0KHOCTh
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JKCIUTyaTaIluu, He00X0AMMOCTh pa3paboTku crienuanbHbIX [ TY u I[ITY unm pekoHCTpyKInH ce-
PHIHBIX, a TAK)KE€ HEBO3MOXKHOCTb aBTOHOMHOM padotel ['TY u IITVY.

DKOHOMMS TOIJIMBA B TAKOM yCTaHOBKE 3aBUCUT TAaK)KE€ OT COOTHOIIEHUS MoIHocTel ['TY
u [ITY u HaxonuTcs Ha TaKOM K€ YPOBHE, Kak U y cOpocHbix III'Y. B HacTosmmee Bpems mmpo-
KOr'0 pacipoCTpaHEHUs Takas cxema He noayduia. OJJHaKoO NPUMEHEHUE TAHHOM CXEMbI MOXKET
OBITH NHTEPECHO ITPU UCHO0Ib30BaHuM B [1I'Y TBeproro Tomimsa (HampuMep, €ro CKUIraHue B IUp-
KYJIMPYIOILEM KUIIALIEM clloe 1o faBiaeHueM — texHosorus LHIKC/).

[Tapora3ossie ycranoBku ¢ HIII" ucronb3yroTcs B OCHOBHOM IpU PEKOHCTPYKLUU CyLIe-
CTBYIOIIUX MapOTYpOMHHBIX 3HEProOJOKOB, YeM OOBSACHSETCS MX HEOOJNbIIOE KOJIHdecTBO. B
copocuoii I1I'Y TorunBo HampasisieTcss HE TOJIbKO B KaMmepy cropanus I'TY, HO u B sHepreTuye-
ckuii koten (puc. 3.2), npuueM I'TY paboTraeT Ha 1erkoM TOIUIMBE (Ia3 UK IU3€JIbHOE TOILIUBO),
a PHepreTHYeCKUil KoTea — Ha Jto0oM ToruBe. B copocnoii [II'Y peanuzyercs aBa TepMoanHA-
Mudeckux nukia. [Ipu 3Tom oTnagaer HEOOXOAUMOCTh B BO3IyXOIMOJOTpeBarese KOTia, TaKk KaKk
yxozsmue ra3sl ['TY uMmeroT BeIcOKyro Temneparypy. OgHaKko J0CTaTOYHO BHICOKOE COJEPIKAHME
KHCI0poJia B yxoaamux razax [I'TY, a Takke He00XOAUMOCTh UMETh 3a SJHEPTETUYECKUM KOTJIOM
Mautbiil Kod(puiMeHT U30bITKa BO3AyXa IPUBOAT K TOMY, YTO JI0JISI MOIITHOCTH apOTYpOUHHOTO
IHKJIa COCTaBIsAET IpuMepHO 2/3, a goist MomHoctd ['TY — 1/3 (B otmmune ot IIT'Y ¢ KV, rae ato
COOTHOIIIEHUE 00paTHOE).

Kpome Toro, cxema copocnoit III'Y oka3biBaeTcsi OUEHb CIOXKHOM, TaK KaKk HEOOXOAUMO
o0ecrneynTh aBTOHOMHYIO paboTy mapoTypOMHHOH wactu (mpu BbIxoae u3 crpos ['TY), a mo-
CKOJIBKY BO3yXONO0IrpeBaTelb B KOTJIE OTCYTCTBYET, HE00X0/1MMa yCTaHOBKA CIEIUAIbHbIX Ka-

JopudepoB, HarpeBaOUINX BO3yX Mepe noJaueil ero B 3HEPreTuYeCcKuil KoTel.

HIIT
T
OILIIUBO 1T

Tomnuso
Bosayx
¥
- F—- ; o—t1—(0)
I'Ty v Boma
/\ /\ IIpoayxTel
I'BII CropaHus

Pucynok 3.2 — [IpunnunuaneHas TemnoBas cxema [1I'Y ¢ HIIT™:

HIIT" — HU3KOHAIOPHBIN TApOreHePaToOp
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JnmurenpHas sxcrutyaTanus 3Tux [1I'Y nmokaszana ux Hae)KHOCTh, XOPOIIME MAaHEBPEHHBIE
Ka4yecTBa, ONpeiesieMble BO3MOXHOCThIO aBTOHOMHOM padotel I'TY u IITY. I'naBHoe npenmy-
IECTBO COPOCHOM CXEMBI — 3TO BO3MOXKHOCTh UCTIOJIB30BATh B TAPOTYPOMHHOM IMKJIE HEZOPOTHe
sHepreTudeckue TBepisie TormnBa. YcranoBku ¢ HIII u BIITT paGoTatot mo ogHOMY ¥ TOMY K€
TEPMOJMHAMHYECKOMY LUKy U MPH OAMHAKOBBIX MapaMeTpax U pacxojax pabouux Tes OyayT
MMETh OJIMHAKOBYIO TEIUIOBYIO 3KOHOMUYHOCTh. B III'Y ¢ HIII" MOHO MCIIOIB30BaTh KaK CIELH-
JIbHO pa3paboTaHHble, Tak U cepuiinbie I'TY u coxpanuts perenepanuio B IITY. III'Y ¢ koTiiom-
YTUIIU3aTOPOM HA3bIBAIOT OMHAPHBIMU WK YTHIN3auHMOHHBIMU. [l Ounapubix [11'Y xapaktepHbl
OTHOCHUTEJIBHO MPOCTasi KOHCTPYKIMS, MOHTaX, 3KCIUTyaTalllsl U HAUMEHbIINE KalUTAIOBIOXKE-
aus. [1o aToit cxeme rasel mocie I'TY cOpachIBalOTCs B KOTEI-YTHIIH3ATOP, T1I€ TEHEPUPYETCS Tap
st HTY (puc. 3.3). Yrunuzaunonusie [1I'Y TpedyroT BHICOKOSKOHOMHYHBIX BBICOKOTEMITEpA-
TYpPHBIX T'a30BBIX TypOUH ¢ TemmepaTypoil yxonammx rasos 630...640 °C ans reHepupoBaHUs

napa BBICOKHX MapaMeTpoB naporypounHoii ycranoBku (I1TY).

Tommso

Bozgyx

@ -

I'TY

K 1>

[TpoaykTet
CrOpaHus

Pucynok 3.3 — IIpuanunuansHas temiosas cxema [II'Y ¢ KV:

KV — koren-yrunuzarop; IIT — mapoBast Typ6una; I'TY — razorypOuHHas ycTaHOBKa

Cospemennsie ['TY, oTBeyaromue 3TuM TpeOOBaHUAM, TOKA MOTYT paboTaTh JINOO Ha MPU-
POIHOM rase, Tu0O0 Ha JIETKUX COpTax XKUAKOro ToruuBa. MomHuocts ['TY B 3THX ycTaHOBKax
coctapisieT mpumepHo 70 % momuocTy [II'Y. OnHUM U3 HETOCTATKOB CXEMBI SIBJISIETCSI HEBO3-
MOKHOCTh aBTOHOMHOM pa0oThl MapoTypOMHHOM yacTu ycTaHOBKH npH octaHoBe ['TY. ITapora-
30Bble ycTaHOBKU ¢ I'BII co3mansl ogaumu u3 nepseix cpenu II'Y. Uaes takon III'Y cocrout B

TOM, YTO pereHepaTUBHBIE [TOI0TPEBATENN OTKIIIOUAIOTCS OT MAapOBOM TypOUHBI, a [l TOA0rpeBa
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MATATEILHON BOJIBI PHEPTETUYECKOTO KOTJIa MCIONB3YEeTCsl TEIo yxosammx razoB I'TY (puc.
3.4). CoKOHOMJICHHBIN Map OTOOPOB CITYXKHT AJIsE BBIPAOOTKU TOTIOTHUTEIHLHOW MOIIHOCTH B Tia-
poBoii Typoune. [II'Y ¢ BeITeCHEHHEM pereHepaliy Mo3BOJISIOT CII0Ib30BATh MMEIOLIHECS Ta30-
BbI€ U MMAPOBBIE TYPOUHBI, a TAK)KE MMbUICYTOJIbHBIE KOTEJIbHbIE arperaThbl 0€3 BCAKUX U3MEHEHUN.
Kpome Toro, Bo3MokHa aBTOHOMHasi paboTa ra3oBoit u mapoBoit yactu I1I'Y, a Takke npumMeHe-
HHUE Pa3JIMYHbIX BUJOB TOILIMB. BMecTe ¢ TeM TeroBas 5KOHOMUYHOCTH Takou [11'Y okasbiBaeTcst
6onee Hu3Koi, ueM yctanoBok ¢ BIII', HIII' u 6unapubix. Kak mpaBuio, Takue yCTaHOBKH CO-

3narT, npuctpauBas ['TY u I'BII k aeiicTByromuM napoTypOMHHBIM YHEPTOOJIOKAM.

I1r

Tonmso
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CropaHus
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I'BII CropaHus

Pucynok 3.4 — [IpunnunuansHas teroas cxema [1I'Y ¢ I'BII:

III" — maporeneparop; I'BII — ra3oBoasHOM TOAOrpeBaTEIIb

[TaporazoBsie yCTaHOBKH CO COPOCOM Ta30B B CETEBYIO YCTAHOBKY (pHC. 4.5) OTJIMUAIOTCS
ot III'Y ¢ I'BII Tem, uto B TeropukannonHoi IITY coxpansercs noiaHasi cuctemMa pereHepanuu,
a rasel nocne I'TY cOpackiBatoTCsl B CETEBOI MMO0TpeBaTeb, BHITECHSS perynupyemslid T-ot6op
U olecrieuyuBas HArpy3Ky ToOpsdero BOJOCHAOXeHUs (NpU MUHUMAIbHOW OTOMUTEIHHON
Harpy3ke). Takas cxema Mo3BOJISIeT UCIIOIb30BaTh T-0TOOp TONBKO AJIi KAUECTBEHHOTO PEryJin-
POBaHUS M YMEHBIINTH PAcX0 OCTPOro mapa Ha Terodukannonnyio Typouny. [Ipu stom I[ITY
MOXXET paboTaTh Ha TBep/ioM TorutuBe, a [ TY — na mpupogaom raze. III'Y co cmemenuem pado-
yux Tea (MOHapHbIe) 00pa3yroT rpymiy rasonapoBbix yctaHoBok (I'TIVY). I'azonmapoBsie ycra-
HOBKH B CBOIO OUEPE/b MOIPA3AEIAIOTCS Ha YyCTaHOBKHU co BIpbIickoM napa (STIG) u yctaHoBKM
C BBOJIOM B ra3oBbIi TpakT BojbI U apoBojsiHon cmecu (HAT u CHAT). B mepBoMm ciydae map,

TeHepUPYEMBI B KOTJIe-yTHIIN3aTOPE, BBOJUTCS B TPAKT BBICOKOTO JaBJICHUS MOCIIe KOMIIpeccopa
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(B kamepy cropanus). Bo BTopom citydae Bosia I MapoOBOISTHAS CMECh HCIIApSETCsl B CAMOM aKTe

BBICOKOI'O JAaBJICHUSA KaK 10, TaK U IOCJIC KaMCPbl CrOpaHus.
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Pucynok 3.5 — [IpunnunuansHas teriosas cxema [1I'Y ¢ I'CII:
[I" — maporeneparop; IIT — maposast Typ6una; I'TY — razorypOunnas ycranoska; I'CII —

ra30BbIil CETEBON MOJOrpeBaTElb

B III'Y co BOpbICKOM Napa B MPOTOYHYIO YacCTh I'a30BOM TypOMHBI BO3pacTaeT MoJjie3Hast
paboTa 1o cpaBHEHHUIO ¢ 00bIyHOM ['TY M ymyumaroTcst SKOJIOrMuecKrue XapakTepucTiuku. Boas-
HOW map reHepupyercs B yCTaHOBJIEHHOM Ha Bbixjone ['TY kotne-yrunuzarope (puc. 3.6). Bei-
xonHble ra3el ['TY HanpaBigrOTCs B KOTEN-YTHUIM3aTOP, B KOTOPBIH MOAAaeTCsA NUTATENIbHAsA BOAA.
[TosmydaeMblil Ha BBIXOJIE MTAap MOCTYNAET B KAMEPY CTOPAHUs, CMELLIMBAETCS C IPOAYKTAMHU Cropa-
HUS, 1 00pa3yrolascst OJHOPOJHAs CMECh HAIPaBIIseTCs B ra30BYIO (MpaBUiIbHEE CKa3aTh — B Ma-
pora3zoByio) TypOuHy. Heob6xoaumocTh MojayM 3HAYUTENBHOTO KOJIMYECTBa O00ECCOJIECHHOU
BO/JIbI, BEIOpackIBaeMoii B aTMOcdepy B BUJIE ITapa BMECTE C IPOAYKTaMU CrOpaHUsi, CHUXKAET (-
(bexTUBHOCTH TakuX cxeM. PaccmoTpennsie bl [11'Y m03BONSIOT co34aTh SHEPTOOIOKH C Tell-
JIOBOM AKOHOMUYHOCTHIO Ha YpoBHE 45...60 %, 4T0 B HacTosiee BpeMs TPYAHO pealn3yeMo A

JIPYTUX TUIIOB SHEPTOOIOKOB.
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PI/ICYHOK 3.6 - HpI/IHLII/IHI/IaJ'IBHaSI TCIIJIOBAsA CXEMa CO BIPBICKOM IIapa:

KV — koren-yrunuzatop; ['TY — razorypOuHHast ycraHOBKa

Ha ocHoBe ananuza cocrosiHus u nepcrektus pa3sutus [1I'Y B Poccun, ctpanax CHI u

3a pyOexKoM MpOoBeeHO cpaBHEHUE 3()(HEKTUBHOCTH Pa3IMYHbIX TUIIOB, KOMOMHUPOBaHHBIX [1TY

Bonpocwel u 3a0anusn

1. ITo xakuM napamerpam/KputepusM kiaaccupuuupyot [TV ?

2. B ueM ocoOeHHOCTH TepMoanHamMuueckoro nukia [1I'Y?

3. Kakue ocHoBHble Byl [II'Y momyumin pacnpoctpanenue?

4. O6bscHUTE HA3HAUYEHHE OCHOBHBIX JIEMEHTOB TerioBoi cxemsl [II'Y ¢ koTinoM-yTumu-
3aTOPOM.

5. Ilouemy nepexon K IByXKOHTYPHOMY LUKJTy TOBBIILIAET SKOHOMUYHOCTb?

6. Kak omnpenensior Temneparypy rasa 3a TypOUHOM U Bo3ayxa 3a KoMIIpeccopom?

7. Kak Bnuser HavajabHas TeMieparypa razoB Ha 3 dextuBHocts [1I'Y?
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3aoanue Nel:

IIpoussectu pacuer I'TY- u IITY-cTynenei, corsacoars napamerpsl [1I'Y 1o crynensm
['TY, IITY. Onpenenuts KII/] I1I'Y 1o 3ananasM napamerpaM. B cxeme paboTaeT BHICOKOTEM-
neparypHas ra3oBasi TypOuHa:

» motHOCTh I ' TY —150 MBT; f Temneparypa raza nepen Typounoit — 1200 °C;

* CTETICHb MOBBILIECHUS JaBJICHUS B KoMIipeccope — 15;

* KITJT kommpeccopa — 0,85;

* KI1/] ra3oBoii Typouns! — 0,85;

* KII/] xameps1 cropanus — 0,97,

* TeMreparypa Bo3ayxa nepen kommnpeccopom I'TY pasna -3 °C.

* B mapoTypOuHHO# yacTy npeaycMOTpEeHa KOHICHCAIIMOHHAs TypOHHa:

* momHocTs I[ITY — 60 MBrT;

* HavaJpHOE JaByicHue mapa — 90 6ap;

* naBnenue konaencaunuu — 0,05 Gap;

* BHyTpeHHUU oTHOCUTENbHBIH KI1J] TypOuns — 0,85;

* snexTpomexannueckuit KI1/I ryp6oreneparopa — 0,97,

* cucrema pereHepanuu Bkitodaer [T1H/] mpu remneparype nurarensHoi Boasl 169 °C;

* KIT/T koTma-yrunmusaropa — 0,97.

B pacdere npuHATE M300apHYIO TEIIOEMKOCTh BO3ayxa u ra3a paBHoi 1,01 x/[x/(xr K),

nokasaresb aguadaTsl paBeH 1,41.
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Ilpakmuueckas pavoma No6. Bcnomozamenwvnoe odopyoosanue ycmanogok. Becnomo-

2amenvHoe 06opyoosanue ycmanosox TIC.

Ilenw: VI3yuuTh TUIIBI BCIOMOTATEIBLHOTO 000pyA0BaHUs, TpuUMeHsIeMbIX Ha TOC

OcHogvl meopuu:

Jli1a HOpMalibHOH pabOThl KOTEIBHOTO arperata HeoOXO0 UMbl HEpepbIBHAS 10/1a4a BO3-
Jyxa Jisl TOpEHUs TOIUIMBA (AyThEBOM BEHTUJISITOP) U HETIPEPHIBHOE y/IaJeHUE TPOTYKTOB Cropa-
Hus (apiMococ). s peryiaupoBaHUsl TEMIIEpaTypbl IIEPErpeToro napa U CHUKEHUS OKHCIIOB
a30Ta IPUMEHSIIOTCS JBIMOCOCHI PELUPKYJIALUU. TpaHCIOPT NBLIN K TOPEJIKaM U BEHTUJISILIUIO CH-
CTEMBI MTBUICTTPUTOTOBIEHUS 00€CTIEUNBAIOT MEIbHUYHBIE BEHTUIISITOPBI U BEHTUIISITOPBI TOPSIYETO
nyThs. JlyTheBOl BEHTHIIATOP 3a0UpaeT TeIIblid BO3yX M3-T10J1 KPBIIIK KOTEJIBHON U MOJAaeT ero
Ha IOJOIPEB B BO3JyXOIOJOrpeBaTesb. /[pIMOBbIE Ta3bl U3 BO3AYXOIOJOTpEBATElNs HalpaBis-
IOTCS B 30JIOYJIOBUTEIB, OT HETO K JBIMOCOCY M Yepe3 JBIMOBYIO TPyOy BBIOPACBhIBalOTCSI B aTMO-
cdepy npu temrneparype yxoasammux razon 120...160 °C. Koren umeer co CTOPOHBI IBIMOBBIX ra-
30B CUCTEMY IOJ pa3peKeHHEeM, WU, KaK €€ Ha3bIBAIOT, CUCTEMY C YPaBHOBEIIEHHOM TATOM, co-
3/1aBa€MYI0 COBMECTHBIM JICHCTBHEM JIBIMOCOCHOW U TyThE€BOM YCTaHOBKHU. 3/1€Ch 1yThEBON BEH-
TUJIATOP CO3/1aeT AaBieHue B Bo3aymHoM nojgorpesarene (1000...3000 ITa), Bo3myxoBoaax, ro-
pelIKax.

JlbIMOCcOC ycTaHaBIMBAeTCsl MpU paboTe Ha YrojibHOM TOIUIMBE M CO3JAET pa3pexkeHue,
HauuHas ¢ Tonku (mpumepHo 20 ITa BBepXy TOMOYHOM Kamephl) M KOHYAsI CAMUM JBIMOCOCOM
(mpumepno 1o 4000 ITa). bonee npocTast cuctema — AJi1 KOTJIOB HA ra30Ma3yTHOM TOIUIMBE MO/
HaJlyBOoM. B KoTHax ¢ Takoil cucTeMOll yCTaHaBIMBAIOTCS TOJIbKO AYThEBbI€ BEHTUIISATOPHI (BO3-
IyXOJlyBKH), co3naroriue u3opitounoe nasienue (2000...6000 Ila) BIioTe 10 yCThA ABIMOBOMU
TPYOBI, U IBIMOCOCHI B 3TOM CITy4yae He TPeOyrOTCs.

TsarogyTeeBble YCTAaHOBKH BBIOMPAIOTCS MO pacxoAdy (mogaue) cpebl U nepenaay HodHbIX
JaBJICHUH ra30BOTO WJIM BO3JYIIHOTO TPAKTa.

JIpIMOCOC M yTb€BOIM BEHTUIIATOP UMEIOT IPUBOJ OT JIEKTPOABUIATENS, BO3LYXOTyBKU —

OT JJICKTPOABUTATCIIA WA Typ6I/IHBI. Pacxon QJICKTPOSHCPIUH HA TATOAYTHLCBBIC YCTAHOBKU, KBT:

NT,I[ = 3=6l|jT,HDO
r7e: Y — YASTbHBIA pacxojl ANEeKTpodHepruu (¢ ydetoM koddduimeHTa 3amnaca), (kB
9)/T;
y11 =4 (kBT 9)/T nmpu paboTe Ha Ta30Ma3yTHOM TOILJINBE;

v = 7,8 (kBT 9)/T mpu pabote Ha yrIIe.
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OCHOBHBIMHU TIOTPEOHUTEISIMA BOJBI Ha DIIEKTPOCTAHIUSX SIBISIFOTCS KOHACHCATOPHI TYp-
oun (93...96 %), TIe NUPKYIAIUOHHAS BOAA UCIOJIB3YeTCs JJIs KOHICHCAIIMU OTPaOOTaBIIETO
napa u nojepxaHus Bakyyma. Uem riy0ke BakyyMm, TEM MEHBIIIE pacXo/]] TOTUINBA, HO JOPOKE
YH/I TypOuHbI, KOHICHCATOP U CUCTeMa BoocHaOeHus. C yBeIMYeHHEM BaKyyMa BO3pacTaroT
BBIXOJIHBIC TIOTEPU TYPOHMHBI, U3-3a Yero npupoct MonHoctu U KI1J] ycTaHOBKH 3aMeIsFOTCS.
HcTounnkamMu BOJbI MOTYT OBITH PEKH, 03€pa, MOPS U apTE3MaHCKHE CKBaXHHbI, B Poccun — B
OCHOBHOM peKH. BbIOOp MCTOUHNKA U CHCTEMBI BOJIOCHA0KEHHS B 3HAUNTEIILHON CTETIEHH OIpe-
JENSETCSI COOTHOIICHUEM MEXY TPeOyeMbIM KOJIHUYECTBOM BOJIbI B pa3IMUHBIC TIEPUOIBI FOJA U
MUHHMAJIbHBIM PAacX0J/IOM BOJIBI B peKe B 3T0 ke BpeMsi. Ha TOC B OCHOBHOM IMPUMEHSIOT TPsi-
MOTOYHYIO U 00OPOTHYIO CUCTEMBI TEXHUYECKOTO BoocHaO)eHus. [IpsMoTounas cucrema (puc.
4.1) cHabxaeT 3MEKTPOCTAHIUIO BOJAON HEMOCPEACTBEHHO U3 PEKU CO COPOCOM HCIIOIH30BAHHOU
BOJIbI OOPaTHO B peKy HWXKE Boj03abopa. Takas cuctema 0ObIYHO oOecIieurBacT HanboIee HU3-

KYIO TEMIICPpATYypy BOJAbLI U Hauboee FHY6OKHﬁ BAKYYM B KOHACHCATOpAX IIPpHU OTHOCHUTECJIIBHO HE-

A0POrux rTUApOTEXHUYCCKUX COOPYIKCHUAX.

5
A Il

Pucynok 4.1 — Cucrema npsIMOTOYHOTO TEXHUYECKOTO BOJOCHAOKEHNUS:
1 — Bogo3a0opHbIi KOBIIL; 2 — BOAONPUEMHUK; 3 — IEHTpaIu30BaHHas OeperoBasi Hacoc-
Hasl CTAHIMS; 4 — MarucTpajibHbIe MOA3EMHbIE HAIOPHBIE TPYOOIIPOBOIBL; 5 — KOHJEHCATOP TYp-
OuHBI; 6 — CTUBHON CH(OHHBIN KOJ0e1l (THAPO3aTBOP); 7 — OTBOAIINE CAMOTEYHBIE M0/13EM-
HBIE KaHaJIbI, § — OTKPBITHIA OTBOJISIIINN KaHaT; 9 — TpyborpoBox 060rpeBa Bog03abopa B 3UM-

Hee BpeMs

O6opoTHas cucTemMa IPUMEHSETCs, KOTia IEOUT HCTOYHUKA HETOCTATOYCH JIJIsl TPSIMOTOY-

HOH CHUCTEMBI WK KOTIa MOCIEIHISI HEOKOHOMUYHA BCJIEACTBHE OOJIBIION BBICOTEI MOJAYH BOJBI
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niu 6omeinoro ynaineHuss TOC ot uctounuka. O60poTHAS CUCTEMA UMEET UCKYCCTBEHHBIE OXJIa-
JUTENIbHBIE YCTPOMCTBA: MPYIbI-OXJAAUTEIN WIU pajupHU. B HUX NPOUCXOIUT OXJIAXkIECHUE
UPKYISILUOHHON BOJBI, HATPETON B KOHJeHcaTopax TypOuH. OGopoTHas BOJa OXJaKIAaeTcs B
OCHOBHOM I10]] BIMSIHUEM [I€PEHOCa TeIUIOTHI OT BOJbI K BO3AYXY MPHU €€ YaCTUYHOM HCHApEHUU.

[Tpyne! (BogoxpaHUIKINA) MOTYT OBITH CO3aHBI HA peKax (Ha BOJOTOKe) (puc. 4.2) U B CyX0/10J1ax

(HaMBHBIE BOJOXPAHUIIMILA).

/5

Pucynok 4.2 — Cxema 060pOTHOTO BOAOCHA0KEHHUS C IPYAOM-OXJIQAUTEIIEM:

1 — cTtpyepacnipeenuTebHOE COOPYKEHUE; 2 — OTKPBITHIN OTBOAIINN KaHat; 3 — co-
OpYy’KEHUE JJIsl pETyJIUPOBaHNS YPOBHS BOJIbI B 3aKPBITHIX OTBOJSIINX KaHaax; 4 — 3aKpbIThIE
OTBOJISIIIIME KaHAIBL, 5 — KOHAEHCATOPhI 0J10K0B; 6 — rnaBHbI kopryc [[POC; 7 — TpybomnpoBos

oborpesa BoJ103a00pa;
8 — HanopHBIE TPYOOTIPOBOIBI TUPKYIISIIMOHHON BOJIBI K KOHJIEHCATOPY OJ10Ka; 9 — CITuB-
HOM cudoHHBIN Konozen (runpo3arop); 10 — 6mounas 6eperosas HacocHas; 11 — Bogonpuem-
HUK; 12 — OTKPBITHII MOABOIALINI KaHAT;

13 — pycno peku; 14 — xene300eTOHHBIN BOJOCOPOC IUIOTUHBIL, 15 — 3eMIIsIHAs TUIOTHHA

Ha nopasnsromem OonpimHcTBe TOL] B KauecTBe 0XJIaAUTENBHBIX YCTPOMCTB MOTYT IIPHU-
MEHSTbCS TPAJUPHHU, OTIMYAIOIIUECS OONBIIOW KOMNAKTHOCThIO. OHM HE TpeOyIoT MCTOYHHUKA
BOJIbI B BHJIE PEKU WJIM 03epa BOIU3M snekTpoctaniuu (puc. 4.3). B 3aBucuMocTu oT crocoda

nepeMenieH s Bo3ayXa rpalupHU MOAPA3IEISIOTC Ha OallleHHbIE, BEHTUISITOPHBIE U OTKPBITHIE.
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B GameHHBIX TpaiupHAX TOK BO3AYyXa CO37aeTCs BBHITSHKHOM OalrHel, B BEHTUIISITOPHBIX — BEHTH-

JIATOPOM, a4 B OTKPBITHIX — CCTCCTBCHHBIM ABUXXCHUCM BO3/1yXa.
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Pucynok 4.3 — Cxema 000pOTHOTO BOJOCHA0XKEHHUS C TPaJUpPHEH:
1- xoHIeHCATOP; 2 — ra300XJIAIUTENIHA TeHEpaTOpa; 3 — MacIOOXJIAANTEIU TYPOUHBI; 4 —
IpagupHs; 5 — TpyOoOIpoBo cOPOCHOM BOBI OT OXJIaAUTENIEH Macia
W rasa B MOABO/ISIIME BOJOBO/IbI; 6 — BOJOCOOPHBII OaccelH rpaupHu;
7 — TpyOOMIpPOBOBI MPOTYBKH LUPKYISAIMOHHOIO KOHTYpa B CUCTEMY THAPO30JI0y 1ae-
HUs; 8 — TpyOONPOBO/IbI MOANMUTKY IUPKYJISALIUOHHONW CUCTEMBI; 9 — CIIMBHBIE HANlOPHBIE TPYOO-
poBOABI K rpagupHaM; 10 — nupKyIaIMOHHBIE HAacockl; 11 — HanmopHbIe TpyOONPOBOABI K KOH-
JieHcaTopaM TypOuH; 12 — mepembluka MeX/ly CIMBHBIMH TPYOOIPOBOJaMH KOHAEHcATOpa; 13 —
nepeMblYKa MeX/1y HallOpHBIMU TPyOOIpoBoiamMH; 14 — moABOASIIME cCaMOTEUHbIE BOJIOBOIbI K

HUPKYJIAIMOHHBIM HacocaMm, 15 — BXo1 Bo3ayxa

IIo CHOCO6y O6pa3OBaHI/ISI MOBCPXHOCTU OXJIAXKACHUS T'paJUPHU TOAPA3ZACIIAOTCS HA TJIC-
HOYHEIE U KamneabHble. B mIeH0YHBIX rpaaupHAX OPOCUTCIIBHOC yCTpOfICTBO BBITTIOJIHACTCA B BUAC
JACPEBAHHBIX JOIIATHIX WU aC6OHeMeHTHBIX IOHUTOB, YCTAHABJIMBACMbIX B HCCKOJIBKO SAPYCOB BEP-
TUKAJILHO WK C HeOOJBIINM HAKJIOHOM. B KanenbHBIX TpadupHAX OPOCUTECIIEM CIIYKAaT ACPCBAH-
HBIC TOPU3OHTAJIbHLIC INIAHKU (6pyCKI/I) TPEYTOJBbHOTO HIIN MPAMOYT'OJIBHOI'O CEUCHUSA, pacCIiojia-
TaCMbIC B HCCKOJIBKO PAAOB IO BBICOTC KOPUAOPHO, MIAXMATHO UJIN KACKAaIHO. OcHOBHOI1 TOKa3a-
TCJIb pa6OTBI KOHACHCATOpA — KPAaTHOCTh OXJIAXKJACHUA, paBHAA OTHOLMICHUIO pacxoJa OXJIaXKar0-

el KonaeHcatop Boabl Gip K IpoImycKy napa B KoHaeHcaTop Dk
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G
Moxn = D_Ll
K
DKOHOMHMYECKH HAWBBITOJHEHINAsT KPATHOCTh OXJIAXACHHUS Mox; OOBIYHO COCTABIISICT
40...60. KpatHOCTb OXJaXICHUS 3aBUCUT OT BPEMEHH r'0/ia: 3MMOW OHA MPUOIU3UTEIHLHO BIIBOES
MEHBIIIE, YeM JieToM. [[1s1 pyaoB-oxIaauTeneil MpuHUMAETC Moxy = 40...50; 11t ucnapurenb-
HOU TpagupHU Moxn = 30...40; 17151 000POTHBIX CUCTEM C BEHTUISTOPHBIMU TPATUPHAMHU Moxs =

15...20. Pacxo1 37€KTpOIHEPTrUU Ha BEHTUIIATOPBI «CYXO0il» rpagupHu, KBT:
NBH = 336DI} (1 —UpR )TBHmnxntH :

rae: Do — pacxon meperperoro napa Ha TypOuHY, Kr/c;
OR — OTHOCUTEJILHBIA PacXo/l rapa u3 oToopa TypOuHbI Ha pereHepaiiuio; ypu= 0,023 kBt

4/T OXJIAXK/IAOIEr0 BO3/IyXa;

my =2 On 3 4
G]_l Dl{mo}m

rae: GB3 — pacxo BO3ayXa 4epe3 «CyXyro» IpaiupHIO.

Hacocsl TernoBbIX 31eKTPOCTAHIINM, KaK U APYTrye TUTIBI MAIlIUH, CIYXKaIlue IJis epeme-
IICHUSI CPEJIbl U COOOIIEHNUS €if SHEePTUH, XapaKTepU3YIOTCS CIEAYIOIUMU apaMeTpaMu: 00beM-
HOM MPOU3BOAUTENTHHOCTHIO (TTOAaueH), 1aBIeHUEM Ha CTOPOHE HarHeTaHUs, IUIOTHOCTHIO Tiepe-
MEIaeMOU Cpeibl.

[TutarenpHbIE HACOCHI SIBISIOTCS BOXKHEHIIIMMH W3 BCIIOMOTATENbHBIX MAllUH MapoTyp-
OMHHOM AMEKTPOCTAHIINU, UX PACCUUTHIBAIOT HA M0/IaYy MUTATEIHHON BOBI MIPH MaKCUMAIbHON
momHoi# TOC ¢ 3anacoM. Ha 610kax ¢ gasienuemM 13 MIla momHoctsio 10 210 MBT B KauecTBe
MPUBOJA MUTATEIHLHOTO HAacOCa MPUMEHSIIOT dJIEKTpoABUTaTeNn, Ha sHeproonokax 300 MBT u
BbIIIE — TYPOOTIPUBO/I.

KonneHncatHble HACOCH Pa3BUBAIOT JIaBICHHE, HEOOXOIMMOE ISl TIOJJa4u KOHJeHcaTa ye-
pe3 [IH/] B neaspaTop, 1 ycTaHaBIMBAIOTCS Mocie KoHAeHcaTopa. [[pon3BoiuTeNbHOCTh KOH/ICH-
CaTHBIX HACOCOB OMNPEACNISICTCS] MAaKCHMAJIBHBIM PAacX0JI0M KOHJEHCATa TYPOWHBI MO YCIOBHSIM
JIETHETO TepUo/Ia, TSl TeTUIO(UKAITMOHHBIX TYPOWH — 10 KOHIAEHCAITMOHHOMY PEXKHUMY C BBIKITIO-
YEHHBIMU TEIUI0()UKAIIMOHHBIMUA OTOOpaMHU MIPH paboTe ¢ MAKCUMATBHON dJIEKTPHUECKON Harpy3-
KOH.

[HupkynsimoHHBIE HACOCHI 00ECTIEUNBAIOT T0/IaYy OXJIAXIAIOIIEH BOJIBI B KOHACHCATOP,
HEO0OXOIMMOM IS OTBOJIa TETIOTHI OT OTpaboTaBiiero napa B TypouHe. OTBOJ TEIJIOTH B KOH-

ACHCATOPC NPOU3BOAUTCA IPHU NOCTOSIHHOM JaBJICHHUHU, a CJIICAOBATCIBHO, U TCMIICPATYPC.
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Jlist obecrieuenrst CTaOMIIBHOTO TOpeHHs B Kamepe cropanusi ['TY nmpupoaHbliii ra3 10KeH
IIOCTYIATh K T'OPEIOYHOMY YCTPOMCTBY NP ONPEAEICHHOM JaBICHUH, 3aBucsuieM ot tuna I'TY.

IIpu orcyTcTBUHM Ha IUIOMIAAKE 3JIEKTPOCTAHLIUU T'a30IPOBOJA BBICOKOIO JaBJICHUS, TPe-
Oyemoro juist padotsl ['TY, naBneHue TOMIMBHOTO ra3a JIOCTUTaeTCsl MOBBILICHUEM JaBICHHUS, T10-
CTymarolero Ha razopacmnpenenurensusiii myHKT (I'PIT) mpupoanoro raza ¢ noMomnibo JOKUMHBIX
kommpeccoB (IK). Heo6xoauMoCTh yCTaHOBKH 3TUX arperaToB CYIIECTBEHHO BIUSET HA PACXO]T
AIIEKTPOIHEPTUN HA COOCTBEHHbIE HYXJbl. MOIIHOCTH MPHUBOJA J0XKUMHOTO KOMIIpECCcopa Co-

craBiser 1,5...3 % ot momuocTu I'TY

Konumponvuwie éonpocwi:

1. [lepeuncnure BcrioMoraTelbHOE 000pynoBanue sHeprodaokos TOC.

2. YTo OTHOCHUTCS K TEXHUYECKOMY BOJOCHAOKEHUIO CTAHLIUU?

3. Kakue cuctembl TEXHUUECKOTO BOJIOCHA0KEHUS IPUMEHSIOT Ha CTAaHIMAX ?
4. Yro noka3plBaeT KPaTHOCTh OXJIAXKICHUS?

5. Kakum ycTpoiicTBOM OCYLIECTBIIETCS Pa3MOJl TBEPAOro TOIIUBA?

6. UTO OTHOCHUTCS K TATOYThEBBIM yCTpOMCTBAM?

7. Haznauenue HUPKYJIIUOHHBIX HACOCOB.
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Ilpakmuueckan pavoma Ne7. Ilokazamenu 3¢pghexmuenocmu ycmanoesoxk. llokaza-

menu 3gphexmuenocmu ycmanogoxk TIC.

Henw: VI3yunTth 0CHOBHBIC KpUTEepUHU 3P (PEKTUBHOCTH ycTaHOBOK TOC

OcHogvl meopuu:

TemnnoBasi 5KOHOMUYHOCTh JIEKTPOCTaHIIMN XapakTepusyercs 3HaueHussmu KI1J1, ynesnb-
HBIX PacXo/0B TEIIOTHI U YCIIOBHOTO TOILJIMBA Ha MPOM3BOJACTBO AJIEKTPOIHEPrHH U Teruia. B
OHEPreTHYECKON YCTAHOBKE MMEIOTCS TOTEPH TEIUIOTH B TTAPOBOM KOTIIE, TypOHMHE, reHepaTope,
TEIJI000MEHHBIX YCTPOMCTBAX, MAPOIPOBOAAX U AP. DTH MOTEPU YUUTHIBAIOTCS MPU ONIPEACIICHUH
KIIJ] cranuuu. Pacxon ameKTposHEpruu Ha COOCTBEHHBIE HYK/IbI 3aBUCHT OT BUJA TOIUIMBA, OT
CUCTEMBI MBUICTIPUTOTOBIICHUSI U TEXHUYECKOTO BOJOCHAOKEHUS, a TaKKe OT pexuma padoThl

obopynoBanus. CyMMapHbBIN pacxoj] 3JIEKTpOIHEPTrun, KBT:
NCH = NTI[ +NTH +NHH +N1'|]_I +NBH +NCY
KoaddummenT 3aTpar 351eKTpoIHEepPrur Ha COOCTBCHHBIE HYXKIBI:

Ncu
kepy = ~CH
cH Ny

rae: Nr — QJICKTpHUYCCKasA MOIIHOCTDb 3Hepr06n01<a, KBT.

KIIJ] coOCTBEHHBIX HYX:
Nen = (Nt = New)/Nr =1-key
KIIJ] mo oTmycKy 3J€KTpO3HEPruu:
Ny =(Nr —Ncu )/(BQ;E'] =N Nep NCHNTT

rne: B — pacxop TommiBa Ha KOTed, Kr/c;

Qu — HU3MIAS TEIUIOTa CTOPaHMs TOTUINBA, KJ[K/KT;

Nwp — KIIJI Tpancnopra Termna, 1y = 0,98...0,99;

Nk — KITJ/I koTs1a, KOTOPBIA MOXHO OIEHHUTB IO CJICAYIOIIMM BhIPAKCHUSIM:

Iy paboTe aporeHepaTopa Ha rase

Ng =0,95-3,3-107% (¢, —270)
U YTOTBHBIX POTEHEPATOPOB

Nk =0,93-3,3-107% (¢, —270)

rze: tne — TeMIeparypa nuraTesabHoi Boabl, °C;

nrr — KIIJ] Typ6orenepaTopHOl yCTaHOBKH IO MPOU3BOJICTBY 3JICKTPOIHEPTUH,
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Nt =Nr/0,

rre: Q3 — Temora, pacxoayeMasl Ha BEIpaOOTKY 3JIeKTpodHepruu, KBr. [{nsa onenku s¢-
(EKTUBHOCTH PAOOTHI YHEPTETHUECKUX YCTaHOBOK TOC, MCHONMB3YIOMIMX pPa3UYHbBIC TOILIUBA,
MPUMEHSIETCA TOHSTHE YCIOBHOE TOIUIMBO, HU3IIAsl TEIUIOTAa CropaHusi KOToporo paBHa 29,33
M]x/xr (7000 kxan/kr). Y neabHbBINH pacxo YCIOBHOTO TOILIMBA HA OTITYCKAEMYIO JIEKTPOIHEP-
ruro, Kr y.1/(kBt f u):

by =3600/(29 330my) = 0,123/n

KII/I mo oTnycKy 3JIEKTPO3HEPTUU:

ny =Nt _NCH)/[BQ}I: -

7} =NKNrpNcHNTT
NKNcy

rae ney — KI1J] cereBoii ycranoBku, ney = 0,97...0,98;
Q: — Teruto, OTIycKaeMoe MoTpeduTeNsaM Teria, KBT.

KII/ mo ornycky Temna:
No =MKNpTcy
Pacxon TormmBa Ha TOL paznensiroT MeXIy BBIPaOOTaHHOM AJICKTPOIHEPTHEH U TEILIO-

TOW. YAENbHBIN Pacxo/1 yCIOBHOTO TOTUIHMBA, KT y.T/(KBT f 1):

Ha OTITYCKAaCcMYIO 3JICKTPOIHCPIUIO

by = 0,123
Ny
Ha OTITyCKacMO€ TCILJIO
0,123
by = kA
Mo
HJIK Ha OTITYCK 1 I'kan TCIIJIa
bo = 143
Mo

Konmponwvuwsie gonpocwi:

1. Yro Takoe ycI0BHOE TOILIUBO?

2. Yto Takoe COOCTBEHHBIE HYX/Ibl SHEProOIoKa?

3. [lepeuncnure nokazarenu 3¢pdextruBHOCTH paboThl I'TY.

4. Yto moka3bIBAET YAEIbHBIA PACcX0[ YCIOBHOIO TOIIMBA?

5. Kak Bnuser Ha KII/] o otmycky 35eKTposHepruu ko3 puuueHT 3arpar 3J1eKTposHep-
MM Ha COOCTBEHHBIE HYX/IbI?

6. Ot uero 3asucut KII/] no ormycky remnmna?
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5. Yueono-memoouueckoe u ungpopmayuonnoe ovecnevenue OUCYUNIUHDBL

5.1 Ilepeuenv ocHo6HOI U OONOTHUMEILHOU TUMEPAMYPbL, HEOOXOOUMOIL 071 0CBOe-
HUA OUCUUNIUHDL

5.1.2 Ilepeuens ocnognoil iumepamypul:

1. BapoukuH, E. B. O6mas snepreruka : yuebnoe nocodue / E. B. bapoukun, M. 1O. 3o-
puH, A. E. Bapoukun. — 3-e uzn. — Mocksa, Bonorna : Uadpa-Unxenepus, 2021. — 316 ¢. —
ISBN 978-5-9729-0759-5. — Tekcr : anextponnslii / Lludporoit o6pazoBarenbHbIii pecypc IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/114940.html

2. Banee, . M. O0mas a5iekTposHepreTuka [ DIeKTpOHHbBIN pecypc]: yaeOHoe mocoowue /
U. M. Banees, B. I'. MakapoB. — DiekTpoH. TeKCTOBbIe fanHble. — Kazanb : Kazanckuit Harmo-
HaJIbHBIN UCCIIEI0BATEIbCKUIM TEXHONOTHYECKUN yHUBEpcuTeT, 2017. — 220 c. Pexum gocryna:
http://www.iprbookshop.ru/79339.html

3. Jlebenes, B. A. TemnosHepreruka [ D1aeKTpoHHBIN pecypc]: yueonuk / B. A. Jlebenes.
— DnekTpoH. TekctoBble gaHHble. — CII6. : Cankr-IleTrepOyprekuii ropHsiii yausepcurert, 2017.

— 371 c. Pexxum pocryna: http://www.iprbookshop.ru/78140.html

5.1.3 Ilepeuenv oonoanumenvnoii 1umepamypol:

1. OGmias sHepreTrka [ I1eKTpoHHBIN pecypc]: yueOnuk: B 2 kH. / B.I1. T'openos, C.B. T'o-
penos, B.C. I'openos u ap. ; nox pex. B.IL. I'openosa, E.B. IBanoBoii. - Mocksa ; bepnun : u-
pexT-Menua, 2016. - Ku. 1. AnprepHaTuBHbIE UICTOYHUKHM 3HEpruu. - 434 c. Pexum nocryna:
http://biblioclub.ru/index.php?page=book&id=447693

2. Bobnukosa, T.B. IIpomeccsl u anmapaThl NMUIIEBBIX TPOU3BOACTB [ DJIEKTPOHHBINA pe-
cypc]: yue6Hoe nocodue / T.B. Bo6nukosa, C.H. lllneikos, A.B. Ilepmsakos; ®I'bOY BIIO Cras-
POTIOJIBCKUI TOCYAAPCTBEHHBIN arpapHblid yHUBepcuTeT. - CraBponois : Arpyc, 2013. - 212 c.
Pexxum moctyma: http://biblioclub.ru/index.php?page=book&id=277522

3. Beictpunkuii, I'. @. OOGmast sHepreTuka (IPOU3BOACTBO TEIJIOBOW U DJIEKTPHUUECKON
sHeprun) : [yuebnuk] / I'.®. boicrpuukwuii, I'.I'. I'acanramxkues, B.C. Koxuuenkos. - 2-e u3f.,
crep. - M. : KHOPVYC, 2014. - 408 c. - (bakanaspuar). - Ha yuebnuke rpud: Jon.YMO. - bu6-
muorpad.: c. 403-404. - ISBN 978-5-406-03655-6
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5.2 Ilepeuens yueono-memoouueckozo odecneueHus camocmoamenbHoi pabomot 00y-

YAUUXCA RO OUCUUNTIUHE

1. Meroauyeckre yKa3aHus MO BHIMOJIHEHUIO MPaKTHUECKUX padoT no nucturminae «O0-

1as SHECPreTuKa.
2. MCTO,Z[I/ILIGCKI/IG YKa3aHus 110 OpraHu3aly U IpOBCACHUIO CaMOCTOSITEIILHOMI pa6OTBI

no aucuuiuimHe «OO01ast SHEpreTuKay.

5.3 Ilepeuens pecypcoeé uHpopmauuonHno-meaeKoOMMyHuUKauuonnoi cemu Humepnem,
Heo0X00UMDBIX 0151 0CB0CHUA OUCUUNIUHDL
1. http://www.biblioclub.ru -OBC "YHuuBepcurerckas OubaroTeka oHmanH"

2. http://www.iprbookshop.ru/ - Dnexkrponto- 6ubnuoreunas cucrema [IPRbooks
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MUHHUCTEPCTBO HAYKU 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM
®EJJEPALINU
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEKACHUE
BBICIIIET0 00pa30BaHUs
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBI YHUBEPCUTET»
[Isaturopckuit uuctutyt (punuan) CKOY

MeToanyeckue ykazaHus

M0 OpraHu3alliy U MPOBEACHUIO CAMOCTOSTEIbHON pabOThI
no auctumuinae «OBIIA S SHEPT'ETUKA»
JUISL CTYJIEHTOB HAIPaBJICHUS TOATOTOBKH
13.03.02 DneKTpoIHEPreTHKa U JICKTPOTEXHUKA

ITsaturopck 2025 r.
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Conepxanue

BBenenue

OO01mast XxapakTepUCTUKa CAaMOCTOSTEIBLHOU paboThl 00YYaIOMIErocs Mpu u3yde-
HUU TUCHUTUTHHBI «O0IIast SHEPreTHKa»

[Tnan-TpaduK BHIMOIHEHUS CAMOCTOSITEIIBHOM PaOOThHI

KoHTpoJIbHBIE TOYKH ¥ BUABI OTYETHOCTH IO HUM

Meroaunueckue peKOMEHAAINH 10 U3YUYEHUIO TEOPETUYECKOTO

Marepuaia

yLIe6HO'MeTO)II/ILICCKOG u I/IH(I)OpMaI_II/IOHHOG obecneyenne JUCHUITIIMHBI
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BBenenne

CaMocrosiTenbHas padoTa — riaHupyemas yueOHas, yae0HO-HCCIIeI0BaTEeIbCKasl, HAyYHO-
HCCIIeIOBaTeNbCKas paboTa CTyIEHTOB, BHINOIHIEMAas BO BHEAYTUTOPHOE (2yIUTOPHOE) BpeMs 110
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBarelisi, HO 0e3 ero HemocpeICTBEHHOrO
ydactus (Mpy YaCTUYHOM HEMOCPECTBEHHOM Y4aCTHUHU MPENO0IaBaTelis, OCTABISIONEM BEYIIYIO
pOJIb 32 pabOTOMN CTY/IEHTOB).

CamocrosTenpHas pabora cTyneHToB B BY3e siBisercs Ba)KHbIM BHIOM YYCOHOW U Hay4-
HOM JIeATEIbHOCTH CTY/ICHTA.

Benymas nens opranuszanuu u ocymiectsienus CPC momkHa coBnagaTs ¢ 1enpio ooyde-
HUS CTYyJIEHTa — IMOATOTOBKOM OakanaBpa ¢ BeicInM oopazoBanueM. [1pu opranuzaiuu CPC Bax-
HBIM ¥ HEOOXOJMMBIM YCIIOBUEM CTAaHOBSTCS (POPMUPOBAHUE YMEHHS CAMOCTOSTENIbHON paboThI
JUTSI IPUOOpETEHNS 3HAHWH, HABBIKOB M BO3MOXHOCTHU OpraHU3alluy yueOHOU U HAYYHOH e TeIIb-
HOCTH.

[lenpro camMoCTOSTETEHOM PabOTHI CTYJCHTOB SIBIISICTCSI OBNIaJCHUE (DYHIaMEHTATbHBIMU
3HAHUSAMU, TPOPECCUOHATBHBIMU YMEHUSIMHU U HaBBIKAMH JESATEIBHOCTH MO MPOMUITIO, ONTBITOM
TBOPUYECKOH, HCCIEN0BATENbCKON NesTeNbHOCTH. CaMocTosTenbHas padoTa CTyIEHTOB CIOC00-
CTBYET Pa3BUTHUIO CAMOCTOSITEIHHOCTH, OTBETCTBEHHOCTH M OPTaHM30BAHHOCTH, TBOPYECKOTO

MOJIX0/Ia K PELIECHUIO Mpo0JIeM y4eOHOro 1 NpoQeccroHaIbHOTO YPOBHSL.
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O01mas XxapakTepuCTHKA CAMOCTOATEIbHOI PadoThl 00y4aK0IIerocs nNpu u3y4eHuu

JAUCHHUIIIMHBI «Oﬁlllaﬂ IHEPreTUKa»

CamocrosiTenbHas paboTa - IulaHupyemMasi yueoHasi, yueOHO-UCCIIeJOBaTeNbCKas, HayYHO-
HCCIIeIOBaTeNbCKas paboTa CTyIEHTOB, BHIIOIHIEMAas BO BHEAYTUTOPHOE (ayIUTOPHOE) BpeMs 110
3a/laHUI0 M IIPU METOJUYECKOM PYKOBOJCTBE IPEMNOJABaTelIsl, HO 0€3 €ro HenocpeaACTBEHHOIO
y4dacTus (IpU YaCTUYHOM HETIOCPEICTBEHHOM YYaCTHH IIPENOJABaTENsl, OCTABISIOLIEM BEIYILYIO
POJIb 32 pabOTOM CTYICHTOB).

CamocrosTenpHas padora cTygaeHToB B BY3e sBisercst BaXHBIM BUIAOM YUCOHOM M HAYU-
HOU JIesATeNbHOCTH cTyAeHTa. CaMocTosITeNIbHAs padoTa CTYJICHTOB UTPAET 3HAYUTEIBHYIO POJIb B
pPEUTHHTOBOI TexHOIOTUU 00yueHus. B cBs3u ¢ atuMm, oOyuenne B BY3e BkirouaeT B cedst aBe,
MPAKTUYECKH OJMHAKOBBIE IO 00bEMY M B3aMMOBIHUSHUIO YacTU — Mpoliecca 0Oy4eHHUs U IMpo-
necca camoooydenus. [losromy CPC nomxkHa ctath 3 QeKTUBHOMN U 1eJIeHanpaBIeHHON paboToi
CTYJEHTA.

K coBpemeHHOMY crienagucTy 00IEeCTBO NPEABSABISAET JOCTATOYHO LIMPOKUN ITEpEeUEHb
TpeOOoBaHUil, Cpeal KOTOPHIX HEMATOBAXKHOE 3HAYCHHE UMEET HAIMYUE Y BBIITYCKHUKOB OTpee-
JICHHBIX CIOCOOHOCTEN U YMEHUS CAMOCTOATEIHHO JOOBIBATh 3HAHUS U3 PA3IMUYHBIX HCTOYHUKOB,
CUCTEMATHU3UPOBATh MOITYYECHHYIO0 HHPOPMAIHIO, 1aBaTh OLIEHKY KOHKPETHOH (prHaHCOBOH CUTY-
aruu. @opmupoBaHUe TaKOro YMEHHsI MPOUCXOAUT B TEUEHHE BCETO Mepuojia oO0ydyeHus yepes
y4acTHe CTYJCHTOB B MPAKTUYECKHX 3aHATHSX, BBIOJHEHHE KOHTPOJBHBIX 3a/JaHUIl M TECTOB,
HalMCcaHUe KypCOBBIX U BBIITYCKHBIX KBATH(UKAMOHHBIX padoT. [Ipu 3TOM camocTosTeNbHAs pa-
00Ta CTYJEHTOB UTPaeT pelIatollyIo POjib B X0/1€ BCEro yueOHOro mpoiecca.

Benymas nens oprannzauuu u ocyniectsienns CPC nomkHa coBnagaTh C LeNbl0 00yde-
HUS CTyJIeHTa — IOJATrOTOBKOM crenuanucra 1 6akaigaBpa ¢ BelcnM oOpa3oBanueM. I1pu opranu-
3anuu CPC BakHBIM U HEOOXOJIMMBIM YCIOBHUEM CTaHOBSATCA (POPMUPOBAHUE YMEHHS CaMOCTOS-
TeIbHON paboThI Ui MPUOOPETEHNS 3HAHUN, HABBIKOB M BO3MOXKHOCTH OpraHu3aluy yueOHO! 1
Hay4YHOU JEATEIbHOCTH.

@DopMbI CaMOCTOATENBHOM PabOoThI CTYJEHTOB pa3Ho00Opa3Hbl. B cooTBeTcTBUM ¢ paboueit
IpOTpaMMOM JTHUCIUIUIMHBI MIPETYCMOTPEHBI CIIEAYIONINE BUbI CAMOCTOSITEIbHON PabOTHI CTY-
JeHTa:

- CaMOCTOSATEIbHOE U3YUEHHUE JINTEPATYPhI;

- CaMOCTOSTENBHOE PELIEHUE 3a/1aY;

- BBIIIOJIHEHUE KYPCOBOTO MTPOEKTA.

Ilenv camocmoamenvno2o uzyuyenus aumepamypsvt — CAMOCTOATEIHHOE OBJIAJICHUE 3HA-

HUSAMH, OIIBITOM PICCJ'IGI[OB&TCJ'II)CKOﬁ JACATCIIbHOCTH.
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3aoauamu caMoCTOSTETLHOTO U3YUCHHS JTUTEPATYPHI SBISIFOTCS:

o yrIIyOJICHHE U pacIIuPEHUE TEOPETHUECKUX 3HAHUIA,

o (dbopMHUpOBaHUE YMEHHUI HCIIOJIL30BaTh HOPMATHBHYIO, IMPABOBYIO, CIIPABOYHYIO
JIOKYMEHTAITUIO M CIICIHATbHYIO IUTEPaTypYy;

o pa3BUTHE MTO3HABATEIBHBIX CIIOCOOHOCTEW M aKTUBHOCTHU CTYIICHTOB.

Ilens camocmoamenvhozo pewienusn 3a0au - oBjajieHHe MPOHEeCCHOHATLHBIMUA YMEHH-
SIMHA Y HaBBIKAMH JIEATEIIBHOCTH 110 IPOGUITIO OYAyIIel eI TeIIbHOCTH.

3adauamu caMOCTOATEILHOTO PEIICHUS 3a/1a4 SIBISIOTCS:

J CUCTeMAaTH3AIMs U 3aKPEIJICHUE MOJIYYCHHBIX TCOPETHUSCKUX 3HAHUHN U TPAKTH-
YECKUX YMCHHI CTY/ICHTOB;

. (hopMUPOBaHKE CAMOCTOSITSIILHOCTH MBITIICHUS, CIIOCOOHOCTEH K CAMOPa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO M CAaMOPCaTH3aIIHH;

. Pa3BHUTHE UCCIICIOBATEILCKAX YMEHUH.

Ienvto camocmoamenvHozo 6bINOIHEHUA PACUEMHO-2paduyecKoil padomsl TIO TUCIU-
IUIMHE SIBJISIETCS OBJIaJICHUE (PYHAaAMEHTAILHBIMU 3HAHUSMH, TPOPECCHOHATLHBIMU YMEHHSIMH U
HABBIKAMU JICSITSILHOCTH 110 MPOQIIIIO, ONTBITOM TBOPUYECKOM, HCCIIET0BATEIHCKOM ACITSILHOCTH.

3adauamu naHHOTO BUA CAMOCTOSTEIILHONW PAOOTHI CTYACHTA SIBISIOTCS:

. CUCTeMAaTH3aIlHs U 3aKPEIJICHUE MOJIYICHHBIX TCOPETHUSCKUX 3HAHUN M MPAKTH-
YECKUX YMEHHH CTY/ICHTOB;

. yrI1yOJICHHEe U paclIMpEeHNe TCOPSTHUSCKUX 3HAHMIA,

. (GbopMUPOBaHWE YMEHHH HCIIOIH30BaTh HOPMATHBHYIO, MPABOBYIO, CIIPABOYHYIO
JIOKYMEHTAITUIO U CTICIIHATIBHYIO TUTEPATypy;

. pPa3BHUTHE TIO3HABATEILHBIX CIIOCOOHOCTEH M aKTUBHOCTH CTYJCHTOB: TBOPUYECKOM
WHUITUATHBBI, CAMOCTOSTEIIbHOCTH, OTBETCTBEHHOCTH M OPTaHU30BAHHOCTH,

. (hopMUPOBaHHE CAMOCTOSITSIILHOCTH MBITIIICHUS, CIIOCOOHOCTEH K CAMOPa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOPEaTU3allnu;

o pa3BHUTHE UCCIICJOBATEILCKUX YMEHUIA;

J WCTIOJIb30BaHUE MaTepHaia, COOPaHHOTO M IMOJyYEHHOTO B XOJI€ CAMOCTOSITEIh-
HBIX 3aHATUH Ha CEMHHApaX, Ha MPAKTHYECKUX ¥ JJAOOPATOPHBIX 3aHATHIX, IPH HAITUCAHUH KYyp-

COBOM pabOTHI.
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B pesynbrare ocBOEHUS TUCHUIUIMHBI (OPMUPYIOTCS CIEIYIOMIMNA MepedyeHb IIaHupye-

MBIX PE3YJIbTAaTOB 06yqu1/151 10 JUCHMIIIIMHE, COOTHECEHHBIX C IJIAaHUPYCMBIMU PEC3YyJIbTaTaMU

OCBOEHUS1 00pa30BaTENbHOM IPOrpaMMBl:

Kox, popmynupoBka komme-
TEHLIUU

Kox, popmynupoBka nnauka-
Topa

[Inanupyemblie pe3ysibTaThl

00y4eHHs MO TUCIUIINHE
(MOJYITI0), XapaKTEepU3YIO-
1ue sTamnsl GOpMUPOBAHUS
KOMIIETECHIIMI, HHIUKATOPOB

I1K-1 CriocobeH yyacTBOBaTh
B IIPOEKTUPOBAHUU CUCTEM
JIEKTPOCHAOKEHU S

NJ-5 nk-1 AeMoHCTpHUpYeT
NOHMMaHUE B3aMOCBSI3H 3a-
Jla4 MPOSKTHUPOBAHHS U IKC-
IUTyaTaIllK CUCTEM JJICKTPO-

CHaOXeHUs

3HaeT OCHOBHBIE BH/JIbI SHEP-
TeTUYECKUX PECYPCOB, CIIO-
coObI IpeoOpa3oBaHUs UX B
NEKTPUUYECKYIO U TEILIIOBYIO
SHEPTUIO; TUIIBI ATEKTPOCTAH-
LU, UX KOHCTPYKLIUU U OC-
HOBHBIE arperarsl.

N6 nk-1 Cnocoben oxapak-
TEPU30BaTh JICKTPOTEXHUYE-
cKoe 00opyaoBaHue (THUIIHI,
(GyHKIMOHATBLHOE Ha3HAYE-
HUE) DJICKTPOIHEPTETHUCCKUX
CHCTEM

YMeeT aHanu3upoBaTh U OLe-
HUBAaTh JOCTOMHCTBA U HENO-
CTaTKU Pa3JInYHbIX JIEKTPO-
CTaHIIMH, CUCTEM OTOIJICHUS
U TOPSIYEro BOJOCHAOKEHUS.
Brnaneer HaBbIkamMu pacyera
OCHOBHBIX ITapaMeTPOB TOII-
JMBa; HABBIKAMH pacyuera
TEIJI000OMEHHBIX MPOIIECCOB.
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IInan-rpa¢guk BBINOJHEHHS CAMOCTOSATEJIbHON PadoThI

OO0OBeM 4acoB, B TOM YHCTIE
Konpl peanuzye-
Cpencrsa u Tex- KonraktHas
MBIX KOMIIETEH- Bun nesrenbHocTH
. HOJIOTHUH pabota ¢
UM, MHIUKA- CTYJICHTOB CPC Bcero
OILIEHKH perojaBa-
TOpa(oB) TereM
Ounas ¢hopma oOyueHus
4 cemecTp
CaMocTosTeEnTbHOE
uszydenue yureparypsl | CobecenoBanue | 59,94 6,66 66,6
o TeMaM Nel-9
[K-1 HoaroroBka K siek- Cob6ecenoBanue | 1,62 0,18 1,8
UM
N-5nk-1 Vi ”
ACHBMEHHBIN
N /T-6rx-1
IToaroToBka K mpak- OTHET O pettie-
HHWH TAIOBBIX, 3,24 0,36 3,6
THYECKUM 3aHATUIM
Pa3HOYPOBHBBIX
3az1a4
HTroro 3a 4 cemectp: 64,8 7,2 12
HUroro: 64,8 7,2 12
OuHo-3a049Hast popma 00yUeHHS
3 cemecTp
CaMoCTOSTENILHOE
uzydenue nureparypol | CobecenoBanue | 88,78 9,42 98,2
o temaM Nel-9
IToaroroBka K JieK-
K-1 M CobecenoBanue 0,54 0,06 0,6
W -Smic ITuceMeHHBIH
N /T-6rx-1
[ToaroroBka K mpaxk- OTHET O pettie-
HHUHU THUIIOBBIX, 1,08 0,12 1,2
THYECKUM 3aHATUIM
Pa3HOYPOBHBBIX
3a1a4
HTroro 3a 4 cemecTp: 90,4 9,6 100
HUroro: 90,4 9,6 100
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KOHTpOJIbeIe TOYKH U BUJABI OTYCTHOCTH 110 HUM

Ne Bun nesrenbHOCTH CTYIEHTOB Cpoxku KomnuectBo
n/m BBITIOJTHEHUS OaioB
4 cemecTp
1. [IpakTuueckoe 3anarue Ne 2 6 Henens 25
2. [IpakTuueckoe 3anarue Ne 5 10 nepens 15
3. [IpakTnueckoe 3anarue Ne 8 16 nenens 15
Hroro 3a 4 cemecTp 95
Hroro 55

MaxkcuManbHO BO3MOXKHBIH 0asl 3a BECh TeKYH_[I/Iﬁ KOHTPOJIb MaxkcumManbsHO BO3MOKHBIM

0aJjii 3a BeCh TGKYH_II/Iﬁ KOHTPOJIb YCTAHABJIMBACTCS paBHBIM 55. TGKYH_Iee KOHTPOJbHOC MCPOIIpH-

ATHE CYUTACTCS CIAHHBIM, €CJIM CTYJICHT MOJIy4mJI 32 Hero He MeHee 60% OT yCTaHOBJIEHHOTO JIJIst

ATOTO KOHTPOJIS MaKCUMaJIbHOTO Oaiia. PeTUHTOBBIN Oaii, BEICTABISIEMBI CTYIEHTY 3a TEKY-

e KOHTPOJIbHOC MEPOIIPUATUC, CAAHHOC CTYACHTOM B YCTAHOBJICHHBIC Fpa(l)I/IKOM KOHTPOJIbHBIX

MEPONPUITHI CPOKH, OMPEEIIIETCS CIETYIOINUM 00pa3oMm:

YPOBCHB BBIITOJIHCHHUA KOHTPOJIBHOT'O

PetitunroBeiii 6am (B % OT MaKCUMaIbHOTO

3a/IaHusT OaJiya 3a KOHTPOJIBHOE 3a/IaHHE)
OTnuuHbIi 100
Xopommii 80
Y 10BIIETBOPUTENBHBIN 60
HeynosiieTBOpUTENbHBIN 0

PeliTunrosas cuctema ycrieBaeMOCTH CTYJEHTOB HE IPEyCMOTpPEHA AJIsl 3a04HON (OPMBI

00yJeHwusI.
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MeToanyeckue peKOMEH/IAMUH 10 U3YYEeHHIO TEOPETHYECKOr0 MaTepuasia

CamocrosaTenbHas padoTa CTy/eHTa HAUMHACTCA ¢ BHUMATEIBHOTO O3HAKOMJICHHS C CO-
JiepKaHueM y4eOHOro Kypca.

N3yuenue kaxx ol TEMbl ClIeyeT HaunHATh C BHUMATEILHOIO 03HAKOMJICHHs ¢ HAabOpoM
BONpocoB. OHU OPUEHTUPYIOT CTYAEHTA, OKA3bIBAIOT, YTO OH JOJDKEH 3HATh I10 JIaHHOM TeMe.
Bonpocs! TemMbl Kak ObI HAKJIQABIBAIOTCS HA COOTBETCTBYIOILYIO TTIaBy U30paHHOTO YUeOHHKA WK
yueOHoro nocobus. B utore 10mKHO OBITH SCHBIM, KaKHu€ BOIIPOCHI TEMbI Y4eOHOIO Kypca H ¢
KaKoH IN1yOMHOM pacKpbIThl B KOHKPETHOM y4€OHOM MaTepHalie, a Kakie BOoOIe OnmyIeHsl. Tpe-
OyeTcsi TBOPUECKOE OTHOLIEHUE U K CAMOMY COJIEP>KAHUIO JUCLUILINHBI.

Bompocsl, cocraBnsionye ee coaepxkanue, 001a1ar0T pa3Hoi CTeNeHbl0 BakHOCTH. EcTh
BOIIPOCHI, BHIMOIHAOLME (PYHKIUIO JJOTHYECKOHN CBSI3KU COJCPKAHUS TEMbI U BCETO Kypca, UMe-
IOTCSI BOIIPOCHI OIKMCATEILHOTO MITH Pa3bsCHUTEIBHOTO XapaKTepa, a TakkKe UCTOPUIECKOro 3KC-
Kypca B 00J1acTh 3y4aeMOl AUCHUILIMHBL. Bce 3T BOpOCHl HE COCTaBIISIIOT CYyTH MOHATUHHOTO,
KOHIICTITYaJIbHOTO CO/ICPKaHUS TEMBI, HO HEOOXOIUMBI JIJIS IETIOCTHOTO BOCHIPUSATHUS H3y4aeMbIX
po0JieM.

W3yuaemast iuCIUIIMHA UMEET CBOM KaTeropualbHO-MIOHATUIHHBIN antnapaT. HayuHble mo-
HATUS — 3TO Ta 0a3a, Ha KOTOPOW CTpOMTCS Kaxaas Hayka. [IoHATHS — y3/10Bble, OMOPHbBIE
MYHKTBl KaK Hay4YHOT0, TaK U y4eOHOro MO3HaHUsI, JOTMYECKHE CTYIEHU JABM)KEHUS B yuede OT
IPOCTOTO K CJIOXKHOMY, OT SIBJIEHUS K CYIIHOCTHU. be3 sicHoro nonuMmanus noHATHH yyeOa KpaiiHe
3aTpyAHSETCS, a coiepKaHne MPUOOPETEHHBIX 3HAHUH CTAHOBUTCS TYCKJIBIM, PACIUIBIBUATHIM.

CTyneHT AOKEH MOHUMAaTh, YTO CaMOCTOSITENIbHOE OBJIaICHUE 3HAHUSIMU SIBJISIETCS TJIaB-
HBIM, OTIpeAESIoNMM. BhIciias mkona co3aeT 1ist 3Toro HeoOX0UMBbIE YCIOBHS, TOMOTaeT Oy-
JyIIeMY BBICOKOKBATH(UIIMPOBAHHOMY CIIELUAINCTY OBJIAETh TEXHOJIOTHEH CaMOCTOSTEILHOTO
IIPOU3BOJICTBA 3HAHUM.

B camocrosTenbHO# paboTe cTyeHTaM NMPUXOIUTCS UCIOJIBb30BATh JINTEPATYPY pa3any-
HBIX BUJIOB: IEPBOMCTOUYHUKH, MOHOTpapuu, HaydHble COOPHUKHU, XPECTOMATUH, YIE€OHUKH, yueo-
HBbIE [T0COOUS, KYpHAJIBI U J1p. M3yueHue Kypca npeanoaraeT 3HakOMCTBO CTYI€HTOB C O0JIBIINM
00BbeMOM HayyHOU M y4eOHOH JUTepaTyphl, YTO, B CBOIO OYEpE.lb, MOPOXKIAET HEOOXOIUMOCTh
BbIPA0OTKH Y HUX PallMOHAIILHO-KPUTUYECKOTO MOAX0Aa K U3y4aeMbIM UCTOUHUKAM.

UToOBI HE «YTOHYThH» B OTPOMHOM 00BbEME PEKOMEHJOBAHHBIX MY JJIsl U3Y4YEeHUS UCTOY-
HUKOB, CTYJEHT, IPEXKIE BCETO, AOJDKEH HAYUUThCS MPAaBUIBHO UX uuTaTh. IIpaBuinbHOE uTeHNE
PEKOMEHI0BAaHHBIX HCTOYHUKOB IIPEIITOJIAracT CIeJ0BaHNE HECKOIBKUM HECIIOKHBIM, HO BECbMa

IMOJIC3HBIM ITPpaBUJIaAM.

55



[IpenBapuTenbHbIil MPOCMOTP KHHUTM BKJIIOYA€T O3HAKOMIIEHHE C TUTYJIBHBIM JIHUCTOM
KHUTH, aHHOTAILIMEH, IPETUCIIOBHEM, OrJIaBieHrueM. [Ipr 03HaKOMIICHHH C OTJIaBJICHHEM HE00XO0-
JIMIMO BBLACTUTD Pa3Jiebl, TTaBbl, naparpadbl, IpeACcTaBISIONIUE U1 BaC HHTEpeC, OErIIo ux mpo-
CMOTpETh, HAUTU MeCTa, OTHOCALIMECS K Teme (ab3alpl, CTpaHULbI, naparpadsl), U MO3HAKO-
MUTBCSI C HUMU B OOIIIUX YepTax.

Hayunble u31aHus CONMPOBOKIAIOTCS PA3IMYHBIMU BCIIOMOTaTEIbHBIMU MaTepUaIaMu —
HAYYHBIM aIrapaTroM, I03TOMY Ba)KHO 3HATh, N3 KAKUX OCHOBHBIX 3JIEMEHTOB OH COCTOUT, KAKOBBI
ero (pyHkIuu.

3HAKOMCTBO C KHUTOM JIy4Ille BCErO HAUMHATh C U3yUEHUs] aHHOTAllMM — KPaTKO#l Xxapak-
TEPUCTHKN KHHUTH, PACKPBIBAIOLICH €€ CoAepiKaHue, WACHHYI0, TeMAaTHYECKYI0 M KAHPOBYIO
HaINpaBJICHHOCTh, CBEACHUS 00 aBTOpE, HA3HAUYEHHUE U JIPYrHe 0COOCHHOCTH. AHHOTAIUS TIOMO-
raeT COCTaBUTh MPEABAPUTEIHHOE MHEHHE O KHUTE.

I'my0xe MOHATH coiepKaHNe KHUTH MO3BOJISIFOT BCTYIUTENbHAS CTAaThs, B KOTOPO JaeTcs
OLIEHKA COZEp)KaHUsI KHHUTH, 3aTParuBacMoi B Hel MpOOIeMaTHKH, CONEPKHUTCI HHPOpMAIUsI O
KU3HEHHOH U TBOpYeCKOi Onorpaduu aBTopa, BEICKa3bIBAIOTCS MTOJIEMHUYECKUE 3aMEYaHNUs, pa3b-
SCHSAIOTCSI OTJENIbHBIC MOJIO0XKEHHUS KHUTH, Tal0TCI KOMMEHTapuH  T.J1. BOT mouemy 3HaKOMCTBO
C BCTYNUTENBHOM CTaThell MpenCcTaBiIsieTcsl OYeHb BaXKHBIM: OHO TIOMOTAeT CTYACHTY COPUEHTH-
poBaThCsl B TEKCTE pabOThl, 0OpaTUTh BHUMaHUE Ha €€ HanloJiee IEHHbIE U BaXKHbBIE pa3JIebl.

Toii ke nenu coaeucTByeT 3HaKOMCTBO C OIVIABJIEHUEM, IPEINUCIOBUEM, ITOCIECIOBHEM.
Becbma mosie3HBIMM 3JIEMEHTaMU HAay4HOTO arnapara sIBJISIOTCS CHOCKM, KOMMEHTapuH, Tab-
JMLBI, TpaUKU, CIIUCKU JUTepaTypbl. OHM HE TOJIBKO MIUIIOCTPUPYIOT OTIENbHBIE MOJOXKEHUS
KHUTH WK CTaThH, HO M CaMH MO ce0e SIBIIIOTCS TOTIOHUTEIBHBIM UCTOYHUKOM HH(OpMaIim
JUTSL YATATEIS.

Ecnu yuratens 3anHTEepecoBajia Kakas-TO BbICKAa3aHHAs aBTOPOM MBICIb, HE Hallle/IIas
OJPOOHOTO OCBEIEHHS B JAHHOM MCTOYHUKE, OH MOXKET OOpaTUThCA K TEKCTY UCTOUYHHUKA, YIO-
MHHAEMOTO B CHOCKE, JINOO K UCTOYHUKY, KOTOPBIA OH MOXET HalWTH B CIHCKE JIUTEPATYPHI, pe-
KOMEHIOBAHHOW aBTOPOM JIJIsl CAMOCTOSITEITBHOTO H3Y4YCHUSI.

Cy1iecTByeT HECKOJIBKO (OPM BEICHHUS 3aITUCEH:

— 11aH (MPOCTOM U pa3BepHYTHIN) — Hanbojee KpaTkas Gopma 3anucu NpOUYUTaHHOTO,
IpeCTaBIISIoNIast COOOH IMepeueHb BOIPOCOB, pACCMAaTPUBAEMBIX B KHUTE WM CTaThe. Pa3BepHy-
THIN TUTaH TPENICTaBIIsAET cOO0M OoJsiee MOAPOOHYIO 3aMUCh TPOYUTAHHOTO, C JETaTU3aIuel OT-
JIeNTBHBIX TOJI0)KEHUH U BBIBOJIOB, C BBIIMTUCKOM IUTAT, CTATUCTUYECKUX JAHHBIX U T.1. Pa3BepHy-
THIA TUIaH — HEOIIEHUMBbIN MTOMOIIHHK MPH BBICTYIUICHUHU C JIOKIAJ0M Ha KOHKPETHYIO TEMY Ha

ceMHuHape, KOH(DEPEHITNH;
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— Te3UChl — KPaTKO C(hOpMyIMPOBAHHBIE MIOJ0XKEHUS, OCHOBHbIE TI0OJI0XKEHUS KHUTH, CTa-
ThU. Kak npaBuio, TE3UCHl COCTaBIISIFOTCS MOCJIE IPEIBAPUTEIBHOIO 3HAKOMCTBA C TEKCTOM HC-
TOYHUKA, IPU €0 HOBTOPHOM IIpoYTeHUU. OHM TOMOTaroT 3alIOMHUTh U CUCTEMATU3UPOBATh UH-
dbopmanuio.

CocraBiieHnE KOHCIIEKTOB

bonpuiyro posib B yCBOGHUM U IOBTOPEHUHU IIPOMJECHHOTO MaTepUajla UIPaeT XOpPOILIUN
KOHCIIEKT, COJIEPKalliil OCHOBHBIE HJIEU IPOUYNUTAHHOIO B yUEOHHUKE U YCIIBIIIAHHOTO B JIEKLIUU.
KoHcnekt — 3710, 110 cyliecTBy, HaOPOCOK, pa3BEPHYTHIH MJI1aH CBA3HOTO paccKas3a 10 OCHOBHBIM
BOIIPOCAM TEMBI.

B kakoli-To Mepe KOHCIIEKT paccuuTaH (B 3aBUCUMOCTH OT MHJIMBUIYaJbHBIX OCOOEHHO-
CTEH CTyJeHTa) HE TOJbKO HAa UHTEJUIEKTYAIbHYIO U SMOLIMOHAIBbHYIO, HO U Ha 3pUTEIbHYIO Ma-
MSITh, IPUYEM TEKCT KOHCIIEKTa HEPEJIKO aCCOLIMUPYETCsI 1lle U C TEKCTOM y4eOHHUKa U 3aIIUChI0
aexuuu. [ToaToMy Jierue 3armoMuHaeTcs cojep’KaHHe KOHCIEKTOB, HAaMCAaHHBIX pa30opuuBo, C
MOTYEPKUBAHIEM WIIM BBIZICIICHHEM Pa3psSAKON KIFOUEBBIX CIIOB U (pas.

CamoCTOATENbHO M3YYEHHBIE TEMBI MPEIOCTABISIOTCS TPENoAaBareno B (Gopme KOH-
CIEKTa, IO KOTOPOMY IIPOUCXOIUT cobecenoBanue. TeopeTnueckue TeMsl Kypea (OTAeIbHbIE BO-
IPOCHI), BBIHOCUMBbIE HA CAMOCTOSITEIIbHOE U3yUEHUE, IPE/ICTaBICHbI HIDKE.

TunoBble KOHTPOJIBbHBIE 33/1aHNS U UHBIE MaTepUaJIbl, XapaKTEPU3YIOIIHE ITanbl popMHU-
pOBaHUSI KOMIIETECHIINI

Bomnpocs! 1y cobeceroBanus

1. Yro Takoe yzaenbHbII 00beM, yIelbHbIH BeC, MJIOTHOCTh?

2. Yemy paBHa Temnepatypa B °K 0°C?

3. JlaiiTe onpeneneHnst SHTPOITUH, SHTAIIBITHH.

4. Jlaifte onpeaeneHNs WK OMUIINTE MPOIECC: Mapa, apoodpa3oBaHUs, UCIIAPEHUS, KH-
NEHMsI, KOHIECHCAI[MH, BO3TOHKM, NECYOJUMAallM{, HACBIIIEHHOTO Mapa, CyXOro HaCHIIIEHHOTO
napa, BJIa)KHOTO HACBHIIIEHHOTO Tapa, eperpeToro mnapa.

5. B yem cocTouT paznuuue MexIy SMOUPUUYECKO U aOCOTIOTHOM TeMmnepaTrypaMu?

6. Kakumu npubopamu u3MepstoTcs TeMIeparypa u 1aBjieHue?

7. B ueM cocTouT paznuune Mexy (pu3ndeckoi 1 TeXHHYecKoi armochepamu?

8. Kak cBsi3aHbI Mex Ty COOOM CTENeHb BIAKHOCTH U CTEIICHb CyXOCTH Tapa?

9. OnummTe MpeuMyIIecTBa U HeA0CTaTKu 0s1ouHON cxembl TOC.

10. Kakue BuibI TOIIUB MPUMEHSIOT Ha TEIUIOBBIX JEKTPHUECKUX CTAHIUAX?

11. Yro Takoe Ternodukanus?

12. Kak BiausieT M3MEHEHHE HAYAIBHBIX U KOHEYHBIX MapaMeTpoB Ha Tepmudeckuii KI1J]

uKia?
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13. Ha3zHaueHue mapoBbIX KOTJIOB.

14. Yro BkITIOYAET B ce0s TIOHATHE «CUCTEMA pEreHepaIun?

15. Ha3znauenue neasparopa.

16. Kakue npuMeHSI0T CHCTEMBI OUYMCTKH YXOISIIHUX (ABIMOBBIX) ra30B?

17. IlpuHIMND AeMCTBUS KOHASHCATOPA MAPOBBIX TYPOUH.

18. Uro Takoe cereBasi ycTaHOBKA?

19. O6BscHUTE 0COOEHHOCTH TEPMOAUHAMUYECKUX HUKIOB ['TVY.

20. Ot xakux nokazaresneit ['TY 3aBUCHT yBeTUYCHHE MTOJIE3HOM yIeTbHON paOboThI ITMKIIa?

21. B yem ocobennocth cxem ['TY ¢ pa3pe3nbim Basiom?

22. Kakwue cyniecTByrOT crmoco0bl nmoBsiieHus dgpdexrusaoctu ['TY?

23. Kaxk 3aucur KIIJI I'TY ot crenenu cxarusi?

24. B xakom obopynoBanuu I 'TY 3atpaunBaercs padbora?

25. Tloyemy AeiCTBUTEIBHBIN MTPOLIECC CXKATHUS OTIAMYAETCS OT TeopeTrueckoro B ['TY?

26. Kak BIusIOT TEIUIOBBIC TOTEpH Ha AP dexTuBHOCTE [ TY?

27. Kakoit pexxum pabotsl ['TY Ha3pIBarOT pacuyeTHBIM?

28. Ilo xakum mapametpam/kputepusim knaccudunupyrot [I'Y?

29. B yeM 0co0eHHOCTH TepMOIHAMHUUYecKoro nukia [1I'Y?

30. Kakne ocHoBHbIe B B! [1I'Y moyuniu pacrpocTpaHeHue?

31. OOBsicHUTE Ha3HAUEHHE OCHOBHBIX AJIEMEHTOB TeII0BOH cxemsl [1I'Y ¢ koTmoM-yTu-
JU3aTOPOM.

32. Tloyemy mepexo/1 K JByXKOHTYPHOMY ITKJTY OBBIIIAET SKOHOMUYHOCTD?

33. Kak onpenenstor TeMnepaTypy raza 3a TypOMHOH M BO3yXa 3a KOMIIPECcopom?

34. Kak BrusieT HavyaJIbHAas TeMIieparypa razoB Ha 3¢ pexTuBHOCTS [1I'Y?

35. Ilepeuncnute BcmoMorarenbHOe 00opynoBaHue 3HeproonokoB TOC.

36. UTO OTHOCHUTCS K TEXHUYECKOMY BOJJOCHA0KEHHIO CTAHIIUN?

37. Kakuie cucTeMbl TEXHUYECKOTO BOJAOCHA0KEHHUS TIPUMEHSIFOT HA CTAHITHSIX ?

38. Uto moka3pIBaeT KPaTHOCTh OXJIAXKICHUS?

39. Kakum ycTpoHCTBOM OCYIIECTBISETCS Pa3MOIl TBEPIOTO TOIIHBa?

40. YTo OTHOCHUTCS K TATOAYTHEBBIM YCTPOMCTBAM?

41. Ha3znaueHue HUPKYJISLHUOHHBIX HACOCOB.

42. Yto Takoe yCIOBHOE TOILITHUBO?

43. Yto Takoe coOCTBEHHBIE HYK/Ib SHEPro0I0Ka?

44. Tlepeuncnute nokaszarenu 3¢pdekTuBHOCTH padoTsl I'TY.

45. Yto moka3bIBaeT yACIbHBIA PACX0/] yCIOBHOTO TOTUIUBA?
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46. Kak Bimsiet Ha KI1/] o otmycky amekTposHepruu Ko3puImeHT 3aTpart 3J1eKTPOIHEP-
T Ha COOCTBEHHBIC HYKIbI?

47. Ot yero 3asucut KII/] mo ormycky temia?

48. KakoBo BO31eHCTBHE Ha OKPYKAIOIIYIO Cpeay co CTOpoHbl ADC?

49. Yem 00ycCIIOBICHO MPUMEHEHHE MHOTOKOHTYPHBIX cxeM ADC?

50. KakuMm 06pa3oM OTBOAMTCS BBLACTSIEMOE TIPH SIICPHOM peakliy TEIUIO U3 PeakTopa Ha
ADC?

51. JIns yero UCHoab3yIOTCS CemapaTopbl B MPOTOYHBIX YaCTIX IHEPrOYCTAHOBOK?

52. Kakue matepualibl HCIIOJIB3YIOT B KAU€CTBE 3aMEJIUTEIS sIIEPHOM peakliiy B peaKTope
ADC?

53. Kakue 1o BeTMYMHE 3JIEKTPUICSCKHE MOITHOCTH BBIPA0OATHIBAIOT PEAKTOPBI COBPEMEH-
HbIXx ADC?

54. JIns xakux 1enei co31alTces 3alUTHbIe 30HbI BOKPYT Tepputopuii ADC?

55. M300pa3uth TpexKoHTYpHYIO cxemy ADC.

56. Uto Takoe TBAI1?
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Yueono-memoouuecrkoe u unghopmayuonnoe obecneuenue oucyuniunvl

Ilepeuenv ocHo6HOI U 0ONOIHUMETLHOU TUMEPAMYPbL, HEOOXOOUMOU 01 0CB0EHUS
OUCUUNTUHDL

Ilepeuens ocnoenoil tumepamypol:

1. BapoukuH, E. B. O6mas sHepreruka : yuebnoe nocodue / E. B. bapoukun, M. 0. 3o-
puH, A. E. Bapoukun. — 3-e uzn. — Mocksa, Bonorna : Uadpa-Unxenepus, 2021. — 316 ¢. —
ISBN 978-5-9729-0759-5. — Tekcr : anexrponHslii // Lludporoit o6pazoBarenbHbIil pecypc IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/114940.html

2. Banee, . M. O0mas a5iekTposHepreTuka [ DIeKTpOHHbBIN pecypc]: yaeOHoe mocoowue /
U. M. Banees, B. I'. MakapoB. — DiekTpoH. TeKCTOBbIe fanHble. — Kazanb : Kazanckuit Harmo-
HaJIbHBIN MCCIIEI0BATEIbCKUI TEXHONOTHYeCKU yHuBepeutet, 2017. — 220 c. Pexum gocryna:
http://www.iprbookshop.ru/79339.html

3. Jlebenes, B. A. TemnosHepreruka [ D1aeKTpoHHBIN pecypc]: yueonuk / B. A. Jlebenes.
— DnekTpoH. TekctoBble gaHHble. — CII6. : Cankr-IleTrepOyprekuii ropHsiii yausepcurert, 2017.

— 371 c. Pexxum poctyna: http://www.iprbookshop.ru/78140.html

Ilepeuenv oononnumenvHoil numepamypbol:

1. OGmias sHepreTrka [ I1eKTpoHHBIN pecypc]: yueOnuk: B 2 kH. / B.I1. T'openos, C.B. T'o-
penos, B.C. I'openos u ap. ; nox pex. B.IL. I'openosa, E.B. IBanoBoii. - Mocksa ; bepnun : [u-
pexT-Menua, 2016. - Ku. 1. AnprepHaTuBHbIE UICTOYHUKH 3HEpruu. - 434 c. Pexum nocryna:
http://biblioclub.ru/index.php?page=book&id=447693

2. Bobnukosa, T.B. IIpomeccsl u anmapaThl NMUIIEBBIX TPOU3BOACTB [ DJIEKTPOHHBINA pe-
cypc]: yue6Hoe nocodue / T.B. Bo6nukosa, C.H. lllnsikos, A.B. Ilepmsakos; ®I'BOY BIIO Crag-
POTIOJIBCKUI TOCYAAPCTBEHHBIN arpapHblid yHUBepcuTeT. - CraBponois : Arpyc, 2013. - 212 c.
Pexxum moctyma: http://biblioclub.ru/index.php?page=book&id=277522

3. Beictpunkuii, I'. @. OOmiast sHepreTrka (IPOU3BOJCTBO TETUIOBOM M AJIEKTPUUYECKON
sHeprun) : [yuebnuk] / I'.®. beicrpuukwuii, I'.I'. ['acanramxkues, B.C. Koxuuenkos. - 2-e u3.,
crep. - M. : KHOPVYC, 2014. - 408 c. - (bakanaspuar). - Ha yuebnuke rpud: Jon.YMO. - bu6-
muorpad.: c. 403-404. - ISBN 978-5-406-03655-6
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Ilepeuensv yueono-memoouueckoz2o odecneueHus camoCcmoamenvHoi padoomot 00yuaro-
wuxcsa no oucyuniune

1. Metoandeckue yKa3aHHs 110 BHIMOJTHEHUIO MPAKTHIECKUX paboT mo nucrurumae «O0-
1ast SHEPreTUKay.

2. MeTtoauyeckue yka3aHHs MO OpraHU3allMH U MIPOBEICHUI0 CAMOCTOSTEIILHON paboThI

no aucuuiuimHe «OO01ast SHEpreTUKay.

Ilepeuens pecypcos ungpopmayuonno-meneKoMmyHuKkayuounou cemu Hnmepnuem, ne-
00X00UMBIX 07151 0CBOCHUA OUCUUNTIUHDL
1. http://www.biblioclub.ru -OBC "YHuuBepcurerckas OubaroTeka oHmanH"

2. http://www.iprbookshop.ru/ - Dnexkrponto- 6ubnuoreunas cucrema [IPRbooks
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