OEIHE METOOHYECKHE YKA3AHM

Mpn nayueswn kypea <Texsnveckan TEPMONHHAMHKS® CTYAEHTL-330NHHKH CHMO-
LTORTEALKD PAGOTAT HAL YHeOHHKAMH # YUEOHMEME NocabHsMy lem. enneor AnTepary-
put ). YaeOwur |1 pexOMEHAYETCA B nauectse OCHOBHORD. fan Gosee noasoro
HEYHEHHA OTARALHEX BONPOCON Ueneco0bpasnD obpamaTsed ¥ AONOARKTEALHOR AHTe-
parype [5..7]. Creayer tawse npocnymars OOROPHEE NEKLEN (D CCHORHWM paienas
gypea. 1

Becs kype Texuiweckod TEPMOAHREMHEKE PASABNEN HAa 12 Tewm, Wortopue CAELYET
HAYHATE NOCAENDBATENLHO, NEPEXOAR K CABAYIOWER TEME TOABKD NOCIE NHHOTG yenaoe-
AR Apeapaymed. B komue kamaod Temsl npusonares BONOPOCH AR CAMOTPOEERKE,
0 KOTOPHM CTYREHT MOMET KONTPOANPOBATL CTENENL YCHOEHHS mareprana. lMocne
HIYUEHIR TEOPETHUECKOrD MATEPHANA PEHOMCHIYETCA PEUINTL SAMAUE N OTBETHTS Ha
RAONTPIM BN BONDOCH,

Mpn wayuesnu kammoro pasgena KYPCE PEROMEHAYETCH COCTAMNATL KOMCIRKT,
HEMGNBIOBAHKE KOTOPOTO DCobEHKO NOAEIHo TpR HOBTOPERHH MaTepiana. Ecnd y ery-
AEHTE-F3A0YHAKS DO MHKE KT BOOPOCHE, HE KOTOPHEE GH AATPYIHABTCH OTEESTHTL Camo-
CEQUTEIEHO, MY CAEAYET OODATHTLCR 38 YOTHON WUH nHchMEHHOR KOHCYAETaUHER WA
Eahenpy.

Hpn camocronTeabnolt paGore nag YUeOHHKOM CTYReHTY HeofX0nHMQ N0GHRATEEA
OTYETAHBOIO MPELCTABASHHA O qJHSH'-IECKOM CMBIC/IE MATEMATHYECKHX BH.BO,D,DB, YCBoe-
HHA JIOTHKH UX TOJYuedHs.

CIYACHTH-3B0MHHKA LOAMHE BENOAHAT TPH KOHTDPOJibALIE paGoTH, Kaymas M3
RUTOPEIX COCTOHT M3 NATH 38089 W 1BYX BONPOCOB, 4 TAKNKE AabopaTopHsie pagoru
(em. ¢ 59), K MAGOPATOPHEM PEGOTAM NONYCK3OTCA JIHWL Te CTYAEHTEI, KOTOpHE
WALEIT JAUTERHEE HONTPOAbHLE padoThl,

«340aHUA JNA OPOrpAMMHPOBAHHONO KORTPOIA» (cM. c. B0) Moryt Guith HCnodn-
30GAHHL ANR fIPOBEPKH YCAOCHUA TEOPETHYECKOR YACTH Kypca TIPH 3alHTe CTYREHTAMHK
NaG0paTopHEX paBoT (HAH NpH NCArOTORKE K HUM).
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NPOrPAMMA U METOIHYECKHE YKA3ZAHUS
K TEMAM KYPCA

TEMA 1 BBELEHME '

Nporpamma. Hceropus passurus suepretukn B CCCP. Cospemennoe coctosiine
TENAO3HEPTETHKH,
TexrHueckas TepMORNHAMIKA K&K TEODETHYECKAR OCHOBA TEMOIHEDPETHKH,

Meronnueckne yrasawun, g wcropun pasaurus sHeprevukn 8 CCCP xapaxrep-
IMh MeTeipe ocHoBHBX nepioas, Mepewl u3 nux wavancs 5 1920 r, koena VI Beepoe-
duiiennn cueaos Coserin GLg npiinT naas sapirpidneamin Poceay (TO3JIPO).
UM REHeN NPEAYCMETIRLSI00E OHE[IER d0ULIEE PAIBITHE FHEPTETHRE, COOpYHeie
0 npynmsx pEROHHBIX CTEINLIE, HONOJLSOBIHHE MECTHEY TOHIANE, PASBHTHE LEHTPE-
AHIBBANHOTD SHEPIOCHADMEENR, PALIOHEALHOE DAIMELLCHAE SISKTPOCTARLAR 1o Tip-
[Tnpe cTpane, Jagauda nnava FOSJIPO Guan asnossessg yree 01931 .

3a oLk Bemnrofl Orevcerseniol sofine MouiHocrs AEfiCTOYIONIEY 3NekTpoCTaN-
I EH3EFaCE noyTe 8 2 paza, oRoan 60 EpYAHWX eTadoudl Gugo PEIPYIEHD,
MNearomy ocioanei sanauel sraporo REPHOLE paaanTHA 3nepreThrn | |840— 1950 rr )
TG BOCCTNOBACUNE PA3PYILCHHOND SUBPIETHYEE KOMD Yoanficrnd, .

Ll TpETRero pepHoE pasmEti suepreriid (1951—1865 rr.) xapagrepna Kou-
WEWTPAENN SUEPIOCHADREN TR 30 UN0T COITAUMNA OB BeAHIICHHEX JHEPrOCHCTEM, CYPoi-
TERBCTOO MOLULNELL TENAGALIY SAEKTPOCTAHUNA, COOPYtbnie NEPBLIX BTOMELX CTaHLRIL

Herpepraift nepron (¢ 1966 r. no naeronmes DPEMA} XAPEKTEPHIYETCR HEpEE0IONM
i RAHUCTEERND MOBOMY Y PORKE DASBHTHA TONAHBHO-SHEPTETHHECKOrD KoMANekes, Buen-
FRETCA OAOUHAR CLeMd  HOMOOHODBKN SMeKTPOCTAHLMA, NpHYEM MOWROCTE  GRoRODE
HERPEpHEND NOBWEeTcA, [Tap cRepxipuTHYECKHR NapaMeTpos TEMEPE HCMOAbAYETCH «
e TIILKD WA HOHABHCAUHOMHLIY snerTpocTanunnx (K3C), wo u ns TENNGSARKTPO-
nenrpadix (T2). hopmupyercn Enunan sneprocucrena COCP,

Ho 1976 r. 8 CCCP nposonuacs wypc Ha nossimesio PACKOME TASE W MA3YTE -
U WyHAR IHEPreETHRN, 3T0 NOIB0AHND B KOPOTINE CPOK H GE3 SHEYNTEALINY KEMHTENL:
N HNTPOT YRPLaNTL stepremiveciyn  Gasy nopouors xosaificrna. 1loame Guino
PEMERG, WT0 QANLHERWKD POCT SHEPreTHUECKOrd NOTRHUMARSR Esponefickol wacrw _
CUCT o s CCYHICOFRARTRON B8 CULT CPPOTLLCTED CHIDE BN CCRINE | S oMLK
CTUHLMA, & B BOCTOYWBE DSACHAX — 38 CHeT TEMOELK cTaduill, paboraomix e
LEMIERLIY YrARK,

G

JO R N

QOcropHbE 3anackl OPraHHYecKHX TOMAHD (yras, nedrs, rasza) pacnenomedt
B BOCTOUHON wacTH CTPadbl, yale BCere A TPYAHOAOCTYNHLIX paiioHax. [Tosromy
ocoboe 3HaYyenpe npuoﬁpeTaeT l'[pOﬁJlEMﬂ JKOHOMHH TOMJIKBHO-3HEPTeTHURCKKY pe-
QHH:I'_'IB.

Aansiefwas nenTpannaauus TENADCHAGHKEHNA 38 cuer CTPOHTEABETED MOLULHER
T o ROTEALHEIX MO3BOJRT MORYHETE IHAYHTENLHYK 3KOHOMEIO Tonanea, Oanaio
coapyenie T skonomiuectit ueAeconBpasHG ANLE NN FETHHI KPYNBLX Wewrpa-
Ansosapuwx potpeSutened Tenaorsl [Ipyrofl nyTh CHHMEHHR paciogs TonANRn —
MPHREHBHHE TERAOHACOCHLIX YOTANOBOK, KOTOPHIE MOCYT HCNOJIBIDEATE KA ECTECTHEMN-
HEIE HETOWHHEH TEIAOTH, TEK 0 LTODNYHEIE SHEPrOPECY pek,

Kosibiurent HCnonLIoRanng TenioTs ToRAHRA B GonsmnHcTee oTpacach npo-
MELULAERAOCTH ofuMHe He npesstweer 30..35%. B coman © sTiM B HacToRmice e
CTARNTCH BOMPOC 0 COBAAHHH IHEQrOTELHONOMNNECKHY APPErETON, B KOTOPHX Tjebopa-
HHSE TEXHOBOPHH H SHEPPETHEH R3AHMHO TONOAHRAH Ob LPYP apyra.

PaspaboraTs SHCproTEXHOJOCHE, CO3LETH HETPEAHLHONHEE W YoORCHLIERCTEO-
BATh c}'mennymumé CHOTEMEL SHEPrOCHEBMERHR, OUEHHTE IX SduexTHEHOCTE MowHD
AHUL © NOMOIIBE TEAMOLNEAMUNECKOrD aHRAnza. [TosToMY Aan iHiKeHepa-sRepreTiKa
TePMOLHHEMHKE HANAETCA TEOPETHYECKOH OCHOBOR ero npakTHueckof AEATRABHOCTH,

Tlpe Hayuenns TepMoLHHaMERH 0COGOE BHHMAHHE CAELAYET YIBIHTL YOBORIHED
TEPMOAHHEMEYECKOrD METOM HOCABADBAKHA, KOTOPMR HMEET CAGLYIOUIHE OCOGERHACTH,
Bo-nepawix, 1epMOLHHAMAKS CTPOHTCR N0 ABLYKTHEHOMY OpHHukNY, 1.6 or obuwero
i wacruony. Ee ocnosoll ARARIOTCR 484 IAKONE (HAMANE), YOTANONAEHHED OOBTHAM
nyted. [lepasdi w3 mnx npeferasamer cheungiueckyio GopMy JaKOMY COXpRHEHNHN
W NpEspALEHRRA SHEQTHH B HMEET NO3TOMY BeeolwWwul XapayTep, BTOpol we yoraHanal-
BAET HAWECTREHMYM) HATPABAEHHOLTL NPOUECCOR, OCYUWECTENNEMBIX B DHINUECKHE il
crenax, C NOMOULLI0 MATEMATHHECKOTO BNNAPATA TEPMOLIHAMH K MO U KT COOTHDILEe-
HHS, NOSEONMICULNE PELIaTE KOHKPETHHE 3aguui (HADPHMED, paccuHTbiBaTH TEpMO-
AHHAMHYECKHE NpOUecChl), Bo-Bropuix, TepmomqHaMuKs HMEET 1840 TOABKO © MaKpo:
CROMIMECRIKE  BEAKYHEAME. MAkpocrpynTypa mewects agecs He paccHETPHRAETCH
2o, ¢ vanoll cropoms, ofecneunaet AOCTOBEPHOCTSE OOWNK DEBONGE TEPMOLNIIAMIIKH,
8 ¢ apyrof — MpUBOAKT K HexoTOpoR e OrpaRAYEMNOCTH Tpeliyer npueAcHEiti

DONOAKKTEbH CBEACHII B3 GHAHKA, xiwn 1 7. 1. W Herowew, onscanye npoueccos
B TEDMDAHHAMHKE OCHOBBIBAETCA HE MOHATUH O MAKPOCKOMHYECKoM pasHosecHn. [1po-

HeccH 3meck pa&gﬁrpnanmmr HiK HENPeQWBHAA TNOCIEIOBATEABHOCTE COCTORNREA
PABNOBECHA (KBABHCTATHYECKHE TPOUECCH ).

JMureparypar 1, ra. 1, § 141 ]-

‘Bonpocw ana gﬁﬁnnpﬂlﬁiuu. 1. TTepeunCANTE OCHOBNEIE NepHa PAIDHTHE SHEPrE:
ik B CCCP u pafite im I{pﬂfﬂ}"ﬂ xapaxrepucThky. 2. Kakomw nyrh mansueiiero
paasurHA suepretikn n CCCP? 3. Kakoso sauense Tenaossepreviis s HApOLHOM
xosafictae CCCP? 4, Kakoptd coHomHue pesepibd SHeprocOepemseHnn B HapoasoM
xosaficree CCCP? 5. Kawoss ocofesmocri TEPMOAMAAMHYECKOTD METONE HUCAEld-
saii s : ;
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TEMA 2 NMEPBbIH 3AKOH TEPMOJAHHAMHKH.
OCHOBHDBIE MOHATHA H ONPENENEHUA

Nporpammn, Tepmognmamuvecican cacress o oRpyMEman cpera. Maoauponan-
HAd 0 HEHIDAHPOBEHHAA TEPMORHEAMHYECKHE CHOTeMb. TTa PAMETRE COCTOHRKA, ¥ paane-
tne cocrornna. Tepmornramiieckan nosep xuocrh, Tepmannsamtconni nponece. Pasuo-
BECHRIE §l HEpADNObucHBE Bpoueced (e3ammoseAcTonn), Temaora i padors Kak gyHH-
Wi mponecca. BayTpeHAns SHEprEa W SHTAALNHA KoK PYHELMH COCTORHUA Tepmo-
AlHamiueckofll crcremsl (pafiouers vena). Iakon COXPANEHHA W MPEAPALLEHHS SHEPTHR.
MepouR sanon vepuogiuamikn. Pasangnme AHBAHTHYECKHE BBIPAIKEHNA DEpaoro
AHEONA TEPMOIHHAMHEN. KpaTaan wetopun OTKPETHA BEPAOFG IAKOHA TEPMOMIEANM KR
1M MECTO B GIAOCOPHE AHAABKTHYECKOTD MaTEpHAANIME,

MeToarieckue yrasauna. B namgo TEME DACCMETRHEAKITOR NOHATHRA M anpenene-
HEM, YCBORHWE HOTOPHIX BaMmHO LA NOHHMAHHN NOCACLYDLLL PELEN0E,

OOHeRTON MIYWCHRA B TEPMOAHHEMHKE SanAeTCs TEPMOANNAMHYCOHAR CHOTEMA,
oiaumoneficerone KoTopol © olkpysaouel EPeAcH cocTOMT A ofisene suepruel. Ecan
ENCTEMY NONHOCTEIO H3OANPOBATL OF ORPYMAKWER cpens, To MEPED HEROTOPOE BREMS
DHE NPRAET 8 COCTORHME MaKPOCKONHYECKOMD PasHODECHs, KaTopoe GYSET coxpauaTLc
CROE Yrogno goaro. Takew ofpasow, eiHdcToenno) APHYHHOR HAPYWEHHA pREHGEE
CHA MOMET OBITE AHINL B3aRMONEACTENE CHOTEMBE ¢ ORpYHcaICILER cpeaod.

B Texunveckol Tepmoquramixe HALLE BCETD PACCMATPHBASTCH OOMEM SHeprue
b fHOpMe TENAOTH § W MexaHrMEcKDH patiora L Toraa s coorsercrauu o npanuiom
AHARDD, DPHHATHM B TEPMOAHHAMIKE, W4 OCHOREMHH 3akoHa CONPAHEHHE SHEprHM
HAMBHEIHE BHYTPEHACA SHEDTHH CHCTEMBL Al MONET BhiTh NPElCTARALHD B BHIE

Au=gqg—{
HiH B AHQpEepEeHUHANLHON topme
du = dg — di.

Heelxoguma MOOHEPKRYTE, YTO BHYTPEHHAR JHEPUHI ABRAETCA dyuKuneld cocTon-
iHs, nostomy du — noanwd muddepenunan, Tennora H pabora — dyukuiy npomecca,
N SNEMEHTEDHAE KOJHYECTRE dg w df ne AeamOTeR MO HEME JI_HMED-EHH,HHJI&HH.

Ala ganeHeRWEro HCNONESOBAHNR WEOBXOLHMG BEIPASNTE BRAHYHHE, BXOOALIHE
B YPUBHEHNE NEPROTO 3AKOHE TEPMOSHHAMHKN, Yepes NAPAMETPH COCTORNNS CHCTEMS,
B npocroll dopue sto momuo eaenats muus AAA TAK HashiBaeMuX paBHOBECHMY
NPOEECCOE. ;

Jureparypa: (1, va. 1, § 1-2, ra. 2, 4§ 21, 2-2, 2.4, 2.5].

Bonpocw san ‘casmonposepri., |, Hro vakoe paGoyee teno? [Mowemy s kauwecrss
PROOYEND TEAd HENOABRYIOTCA BEWECTHA B F2S006pASHOM {napoofpasuom) coctonmnn?
2. Yvo takoe napamerp cocromuus? SanmOTCR Al MAPAMETPEL COCTORHHA HEISRHCH-
MEME BEANyHRANMH? 3. B vem cocrout B3anMoneficTame MEMY CHCTEMOR W oxpyMa-
met cpenoh? 4. Kakwe npoueccs Haswsaires PABHOBECHEIMH H KidKie Hepapuo-
BECHMMA? §. YTto Takoe FEPHORHHAMHMYECKER NOBEPXHOCTE? 6. Kax BEYHCARITCA
TEMIOTE 0 paBoTd? PyHKUHAME SEr0 TETRIOTCH 3TH BeAHYHED 7. Hafire anpeaeaewsa

i

SHTAALIHA 0 BHYTperHed sHepran. PyHKUMeH vero ABAAIOTCS ITH BEAHYHAHL? 8. Kakune
TEPMORHEAMHNELKIE TNATTAMME Halle ACEr NPHMENTOT HA NPAEKTHRE W novemy?
8 Hemy passd nrowams nog KPHAOH Ha po-nuarpasmmwe? 10. Crhopmyaupyiite meppsi
NG TepMOLHHAMHKE. 11 JanHwWnTe pasanduse aRa HTHIECKIE BHIDANEHNA DEPBOrY
3aRonE repuotinasike. 12 Kakosa jcropua OTHPHTHA NEPEOND 3aN0HE  TepMo-
AHHAMUER?

TEMA 3. TEPMOAHHAMHKA UOEAJNIbHOCO TA3A

Nporpamma. ¥paoHesie coctornims moeeseliors fasa, ¥uupepcanshan razopan
NUCTORHHAN. ¥ASAbHAS radoBas NOCTORERER, HopMaisuue fnsuveckie yoaosma.
Maonekyaaprno-kuneTiueckan TEOPHT TELADEMUOCTH. IAEMEHTH KBAHTORDR TEO) N TELAD-
emnocTi. Hotwinaa B cpennns rennoessoenn, Cholicras TEMNOEMEQETER HAEA)LHOMD
rasa. UoAsh MeMLY HIoKOPpHOR W HIDOAPHOR TEMIOEMHOCTAMY HABSJLUOFD 34
(3akon Mafepa). Smnupiveckue POPMYAL LAA FenncemuocTell WASATRHOFD Add
Tafamubl ssavennii merasnol | CpeaHeER TenmoeMkocTel WisansHoro redn. Cpofiorna
BUYTPEHHER  SULPTHR H IHTAABNHE MAEEALMOro rasa. TEGAHLM TEPMOLUHEMHYECKHY
CBOHCTB HAEAAbHBIX rA308. Hsoxopuslit, n3o6apubii, H3OTEpMHYECKHH M afHabaTHR]
PMpOUECCH ¢ HueankKblM ragou. flomnTpontble npoueces W ux anagus. Pacuer xonnde.
CTBA TENAOTH H H3MEHEHRA TEMIEPATYPE 10 TAGMHILAM ZHAYEHHE IHTANBOKH M BHYTpEX-
Hell SHEprHM MoeaAbHOro rasza, CMEeCH HieabHblx rasop. 3akon Hanavrona. Tenaoem-
KOCTb rasoBblX CMeced,

Meroguseenne ykasanun, Ilpy wayuenun stoll tesi MpEKAE BCere #eodxomuMo
YACHETh, B UEM 33H/0YAETCR OTAHMHE WISAfkHOrG Tasd o PERALMOrD H HAK OHO
CHAILBAETLA HA SEBNCEMOCTH IO XAPAKTEPHCTHER {TEMAoeMKocTef, SHTEALTIHE, BeHyT-
penieli 3UEPrHM) OT MAPAMETPOR CoCTORMH, :

Ha 'unpe,n_mqnﬂn TEMMOBMHOCTH  HENOCPERCTUEHHO CAGAYET, YTC OHA ROASETCR
Gryusumed apowecca. B nprbmmmenssn PACHETAN MPOUECCOS ¢ HACAALHNM [a30M
TRIMIDEMKDCTE KOHKPETHOTO NPOMECca MOMET CUHTATLCH BEAHYHHOH nocroAnHof, B stom
Chy4ae ee IHAYEHHE MOMET OhiTe Rafitedo ma OCHORE . MOSCKYARPHO-HRHETHYCCHD
TEOPHN TEMADEMKOCTH,  3HAYSHEA MONBHEX HOODAPHEX B HIONOPHEY TenAceMrocTell
B FARHCHMOCTH. OT GTOMHOCTH radd NpeicTARIeHN B Tals, | npHALKeHHA. B Gones
TONHEX PACUeTAX HEOOXORHMO YMHTHBATH IGBHCMMOCTE TEMADEMEOCTH HAB#ENBHOTD
PA3A OT TEMNEPATYPH, KOTOPEA MOKET OHThH TMONY4ERE AROD A OCHOe HBAKTOBON
TEOPHH TEDACEMKOCTER, NGO SwenepUMeHTANBHD, Sra JEBHCUMOCTE MOMET 0BT

* MPENLTARACHS O BHue TaGAMY (oM. rtafn 2 npeaokenns), Mudrns oma aapserca

€ MOMOLLIO HHTEPNOAALHDHHMX MOMHHOMOB pas/MuRofl cTenemk, npocreiumm Ha
KOTOpHE RENSIOTCN BWpawelss suga: ¢ —a + b cw=a B (b)) oA
H Em — WCTHHHAA H CPELHAS TENAGEMKOCTH COOTBETCTBEHHD.

[Mpu HAYUEHHH OCHOBHBEIX MPOUECCOR CAGLYET OSPATHTS BENMAHEE HE MY Handpase-
HHe B KOOPRKHATAX p, v 8 T, & Bsanmsoe PRENOAGHEHHE AWHHA DASAHYHWE ApoUec-
COB ONPEAEARETCA aGCOMIOTHOR BEAUNHNOA TAHreHC YIAA HAKADHA Kawol H3 Wi
HAH, HHBIMH CAOBAMH, BEAHWHHOA CooTmercraymwed npouspogkof. Pacomorpas, Ha-
OpHMED, HIOTEPMY H ANHAGATY HAEANLHOTO Td33 B HOODLHHETAX p. . Tanresc yraa
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a =
HaKJOHA H3oTepmul g @, =(73%) . YpéBHeHue H30TE€pMbl  pv = const, oOTKyAa
T 5
- g
HEMNOCPEACTBEHHO CAELYET, 4TO (735_) = — p/u. CooTBeTcTBeHHO Ana aguabarhl:
; .

tg g, = (%) i pv*t = const, {98 = — k,%‘ Tax  kak  peanHuHHa
5

k=c fc, > i(cp >e), o |tg q)|| < |tg (p2| H apuabarta B KOOpAMHATAX 7, ¢
HAET KPYYE HBOTEPMAL

Jureparypa: [I,ra.1,§1-4, 1.5, 1-6; ror. 7, § 7-1, 7-2, 7-3, 7-4, 7-5], [7, § 35...37].

Bonpocu aan camonposepkn. 1. Kako# ras naaupaerca wieansuuim? 2. Yro Takoe
HOpManbHble diusuyeckre yenopua? Kaxoll ofbeMm 3aHHMaeT KHMIOMOJL Ai06OT0 rasa
TIPH HOPMaNBHEIX dU3nuecKHX yenoBusax? 3. B yeM CyLHOCTE MONEKYASPHO-KHHETHUEC-
KO Teopun TenaoemkoctH? Kaxopm ocHOBHHE HegocTaTkH 3tofi Teopun? 4. B gem
CYWHOCTh KBAHTOBOMA TEOPHH TENACEMKOCTH? KakHe MpeHMyluecTsa HMEeT 3Ta TEOpHS
nepes MOJEKYAAPHO-KHHETHYRCKOH TeopHeil TennoemioctH? 5. KakoBa cBA3s Mexay
HCTHHHON H cpejHedl TenyoeMKocTAMH? KaK BRIMHCIHTE TEIMIOTY MPOHECCA C MOMOLLbIO
Kaxnoit na atHx temaoemxocrtefi? 6. Kawumu csofictBamu o06nafaoT TenJoOeMKOCTH
upeanbiore rasa? 7. Kax cBs3aun Hzo63pHas H HAOXOPHAR TE/VIOEMKOCTH HALAJBHOTO
rasa? 8. B Kaxoli dopme MoKeT ObiTh 3AMAHA 38BHCHMOCTb TEIIOEMKOCTH HASAJBHOO
rasa ot reMnepatypui? 9. Kakas H3 cpeauux tennoeMkocTeil KLeadbHOTO ra’a, BEMHC-
NEHHAR B HHTEpBaJfe an

temneparyp 0.4, 0.4, §.f (c f2

i
E;C
0

v C
i}

). Oyaer HmeTh HauboJbluee 3HaueHye?
dl

10. Kawumn cpoficTBAMH 0G/AafaloT BHYTPEHHHR 3HEPrHA H SHTANBLNHA HICAILHOrO
rasa? I11. Kakoe aHaueHHe HMeeT NMOKA3ATENbL [OJATPONR B H30GApHOM, H30XOPHOM
H n3oTepMHdecKoM mpoueccax? 12. Kako#t npouece HasuBaercH noaurponnum? 13. Jlu-
HHSl KAKOTO NPOLEcca — afHaGaTHOTD HIH H3OTEDMHYECKOTO — HAET KPyue B KO-
opauuatax p, v} 14. B KakuX npenenax HaMeHAETCA TEILICEMKOCTh NOMHTPONHONO
ppouecca? 15. Kakumu cnocoGaMH Moyer GhITh 3a73HA CMeCh HIOEaABHBX razos?
16. Uro Takoe xamyliasncs MONEKYJAPHAR Macca CMECH HASANBHHX Taaos? 17. Coop-
Mynupyiire aaxon Jlanetona. B kakom cayuae cnpasemue stot 3axoH? 18. Uro Takoe
napiiHaibiCe LaBJEHHE K napuuaibHeil (npuBefeHHER) ‘o6neM? 49, -Kax - paccuuta-
BAETCH TEMNOEMKOCTh CMECH HAGANbHWX Ta30B MPH Pa3JIHUAHK -CIOCO6AX 3adaHus
atoit cuecu? 20, Toayuure BEpaXkeHde ANH ONpefefeHds YIeAbHON Ta3080k NOL. A i-
HOW CMECH HEEaJbHHIX Faso’. : RS b ke

TEMA 4 BTOPOA 3AKOH TEPMOLHHAMHKH

Nporpamma. [pamse w ofipatine ouiitl TepMHNcckl K mo @, EOSOQHLHEHT
TPAHCHOPMAINA TEMIOTH, XONOLINBEER KosdidHyHénT, Llwen Kapno B ero repmu-
secknli . n. 4. Teopema Kapno. Pereneparusnndl unin, Baninue seoSparnamocti na
npouece NpecdpaloRaAKEA TenIoTHE B padoTy,

Bropofl 3axofl TepMogHuamukd. AHAAHTHHECKOS  BHPAMEHHE BTOPOTO 3AKOHA
TEPHOLHHAMHER AR OODATHMUY B HeofpartHuuy npoueccos. Heofparimei agnatar-
Hull nponece. BKceprus kak sepa pabotocnocofnocTd. Dxceprun Tennotul. Morepn
SHCEPTHE B HEOOpATHMMK npoueccax. JKceprerHyeckHit . n o CratHoTadeckoe
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WCTOJIKOBallHe BTOPOTO 3a8KOMA TePMOAMIAMHEH. DUTPONMHA H BeponTaocTh. [lpegeas
[(PHMEHHMOCTH BTOPOTG 33KOHA TEPMOAHHAMMKH,

Hamenenne SHTpONHK HAEANBHOrO rasa. TS-TMarpaMMa HASAALHOINO rasa o ee
ceoficTBa; As-AMarpamma HASAJMbHOro rasa. TaGMHUL SHTPOMHH WAEANbHMX Tason.
Tepmogunamueckan wkaka TemMnepatyp. AGCONKITHRIE HYAB TeMIepaTypol.

Meronuueckue ykasanua. [lpH adajiize TepPMOILHHAMHUECKHX [HKIOB TEMJOBBIX
meHratenedt cleqyer oGpaTHTL BHUMANNE Ha TO, YTO STAJOHHLIM ABAAETCH nukA Kapho,
NOCTPOSHHEA b ToM e unTepsase Temneparyp (T i—7T ma,). Hanpimep, ecau nabect-
HO, YTO TEPMHYECKWH K. [l. Ji, HEKQTOPOro HpAMOro uWKaa paper 0,1, To camo no cebe
3TO 3HAYEHHE €INe HH 0 yeM He roBopHT. OHO AO/KHO GLITh CONMOETaBJAEHO €O 3HAYE-
HHEM TEPMMHECKOrG K. Il A. COOTBeTCTEYOMere unxaa KapHo, T. €, noames 6uTh
JOMONHHTENLHO 2apaH nHTepBan Temneparyp T —Tn.. Ckasem, aas gsanasoHa
temneparyp 300..2000 K repmuueckufi k. m. . uukaa Kapho ny=0.85 u cremens
COBEpINEHCTRA pacCMaTPHBAEMOro UHMKIA Mmada, a gasa adanasona 300..3356 K 'r];=
= 0,104 — nocrarouno pennka. TakuM o6pasom, L5 YBEAHUEHAR TEDMHUSCKONO K. IT. A.
OpAMOrO UHKJIA HEOGXOAHMO CTPEMMTLCH K TOMY. 4TOGH CPeJHHE HHTErpafbHble
TeMOepaTyphl NCABOAA H OTBOJA TERNOTh B LMKie GHUIH KAK MOMHO GJHME K CBOHM
aHaI0raM An8 COOTBETCTBYIOWero uHKRa Kapuo. Hukakimu HOBHIMM KOHCTpYKUMAMH
TENJOBLIX ABHraTe]eHd MJH NPHMEHEHHEM HOBHX PaBOuUMX TeJA Heab3s HOOWTLCH TOrg,
uTOGH TepMUUECKU@l K. M. A. UHKIA 7 cTaq Gonbiue M. Ananornauble coobpaxerus
CNPABEANHBE H A4H (HKAOB XOJOLHAbHEIX MAUIHR H COOTBETCTBEHHO OGDATHOrO LHKAZ
Kapno. ‘

CyluecTeyer HECKOABKO (JOpMY/IHPOBOK BTODOrO 3aKOHa TepMOSHHaMuiy. HauGo-
Jlee HaBeCTHA (OPMYJIHPOBKE, npesomennan KnaysnycoM B Bhae NpHHUMNE, COTIACHO
KOTOPOMY TEIUIOTa He MOMeT caMma coGoft nepexofuTs OT Gonee XOJ0AHOro Tena
¥ Gojiee HarpetoMy. JTOT NDHHEHI HIAH KaKOW-TO APYro#l, €My aiekBaTHHH, MOKeT
GLITL HCMOAL3OBAH NPH PACCMOTPEHUMH DAAA TEOPETHUECKHX BOMPOCOB TEPMOSHHAMHEKM
(nanpumep, Teopemul Kapro). IlpH 3TOM HeOGXOLHMO RMETh B BHIY, UTO BTOpOH
3aHOH TEePMOLMHAMHKA CONEDIKHT [BA HE3aBHCHMBIX [PYr OT LPYyra IOJOMEHHA.
ﬂepaoe H3 HHX CBff3aH0 C BOIPOCOM CYWIECTBORAHUA BHTPOMHH, T. €. C YTBEPXKICHHEM,
4TOG B PABHOBECHBIX HPOUECCaX 3/IEMEHTAPHOE KOJAHYECTBO TEIOTH MOMET GbiTh pac-
cuntano no popmyne dg = T'ds, rae s — HekoTOpan QYHKUHA COCTORHWA, HA3HBAGMAT
surponuefi. Bropoe nonoxenne §opmyaupyeTcAd OGBYHO KaK NPWHUAN BOSPACTAHHA
BHTPONHH B HeOOpaTHMHX npoueccax (T. e. gaa aHX ds = dg/T). Taxum ofipasom,
B aHalHTHIeCKOd dopMe BTODOH 3aKOH TEPMOAMHAMHKH MOMET GHITH NpeACcTaBieR
B BHIE COOTHOLIEHHH

ds 2= dg/T,

rie 3HAK «=—=» OTHOCHTCA K QOpaTHMBbIM NPOUECCAM, 8 3HAK «Z>» — K HEOGPATHMbIM

HepBeiil 3aKOH TepMOAMHAMHXY NpeACTABARET COGOM BCeoSW N 3aKoH npUpofL
B oran4xe o Bero BTOPOH 3aKOI HEJb3R CUHTATE YHHBEDCAAbHLIM. JKCTPaNOASUMS
3AKOHOMEPHOCTEH, YCTAHOBJEHHHWX B ONpeJeNeHHbX YCAOBHHAX CYLLECTBOBARHA MATE-
PHH, Ha Bee oOnacty BeeneHHOH He ABASETCS NpPaBoOMEpHOH, TaK KAK B HEKOTOPBIX i3
HHX 3TH YCROBHA MOryT OblTh COBEPIIEHHO HHBIMH, 4em wa 3emne. Kpome toro, ne-
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OGXOAHMO JDMONHHTENBHO YUHTEIBATD HEROTOpBIE CYlWeCTBRHNbE dHaHueckHe daKkTopbl
H fipexie Beero rpaBuTaunlw. C yueTroM CM/ TArOTEHHA ONHOPOAHOE H3OTEPMHUECKOE
pacnpenenetse He ABAAETCH HaHBOJee BEPOATHRIM céc-roﬂnneu Beenenuoit, B yenopusx
HecTaTHuHOH, paclimpmoweiica Beenennoll Moxer NPOHCKXOANTE PACHal ONHOPCAHOrD
BEWIECTRA HA OTACABHbIE OOBEKTH (HanpHMep, TaJlaKTHKK) .

Jureparypa: (1; va. 3, § 3-1..3-10; ra. 9, § 9-1, 92, 9-4].

Bonpocu pas camonposepkw. |. Kaxo#l ukn HaasiBaercss npAMEIM W Kakof ofpar-
HBtM? 2. C NOMOIILI KAKHX BENHUHH OMPEACASIOT CTEMeHB COBEPIIEHCTBA MPAMEIX
H oGpaTHblx LHKAOB? 3. M3 KakHX NPOUECCOB COCTOMT LHKA Kapho? 4. Chopmynupyii-

« Te Teopemy Kapmo, 5. Kakoli nuka naswmBaercs pereHepaTHBHEIM? 6. Kak sanser
COGPATHMOCTE HA MPOUECC NPEcGpa3cBANHA TENNOTH B pabory? 7. B uem cymmuocts
BTOpOro zakona TepmoawHaMuku? B. ITpubenure pasiudabie thopMynHpORKA BTOpOFO
38Kona repmognnamrii. . Tlokaxute, uTo AnM OGpaTHMLX Rpoueccos HHTErpan
Knaysuyca (1'9 qu=0, a ANA HeoGpaTHMbX @ d—;]< 0. 10. Tlpusenute aua-
MUTHIECKOC BLPAXKEHHE BTOPOTO 3aKOHA TepMoiHamuid. 11. B uewm CYUIHOCTb CTA-
THCTHYECKOrO HCTOKODAHHA BTODOLO 3aKOHA TepMOBHHaMHKH? 12. Kak cBsisaHm
SHTPOIUS i TepMOAMHAMHYECHAS BEPOATHOCTE cOCTOAHHA? 18. B ueM aaxmoyaercs
paslHuHe MY aNHAGATHHIM M HIOSHTPONHWM mpoleccaMH? B xakux cayqanx
alualarTibil MpOILECC HABASETCA OLHOBPEMEHHO H naosutponueM? 14. Urto rtakoe
«TelJIoBad cMeptbs Beenennoit? 15, Yto raxoe skcepras TenaoTh? 16. Iprpenute
HWPAMEHHE LIS SKCepreTMecKOro K. . X. 17. Kak WAYT Nunun OCHOBRAIX Nponeccos
B Ts-aHarpamme uieaisHoro rasa? 18: [pueeante hOpPMYAIB MJIfl pacyeTa HAMEHEHHA
SHTPONHH WREAJNLHOTO rdsa B PasAMUHLX mpoueccax. 19. Kax crpouress aGeonornas

TepMOLHHaMuICcKad wWRasa Temneparyp? 20. [lokakuTe, 4TO TepMOLMHAMHYECKAN
H HJea/bHaf a30Baf WKAAH AREHTHYHE.

TEMA 5. XAPAKTEPHCTHYECKHE ®YHKLLBH
H DHPPEPEHUHANLHLIE COOTHOLWLEHHS TEPMOJAHHAMHKH

Mporpamma. XapakrepucTHYeCcKHe (YHKUKM. BHYTpEHHASA 3Heprus, suTanbmus,
CBO0G0AHAA HEPrUA (HIOXOPHO-HIOTEPMHUIECKHH NMOTEHUHAL) H coOGOLHAR 3WTANLINS
(1306apHO-HIOTEPMHYECKHE MOTeHLHA). Judbeperunansine cooTHowenus TEPMO-
nunamixd. TepMaueckne KosdduauHeHTH ¥ CBAIL MEeMAY HHMH. 34BHCHMOCTh HanGap-
Hof W H30XOpHOH TemaoemkocTed OT o6bema R gaBiesns. CBA3L MEMY H3oGapHOH

H H3OXODHOH TeNIOEMKOCTAMH N/ BEWECTE ¢ MOGHMH CBORCTBAMM, Yenosus tepuo-
AHHAMHYECKOrO PABHOBECHS.

Merognaeckue yxasanna. Xapakrepucruueckne Pyukunn 1 aHddepennnanLHLe
COOTHOLICHWA COCTABASMIOT OCHOBY MATEMaTHHECKOrO ANNAPaTa TEPMOLHHAMHKH, 103TC-
MY YCHOEHNME MaTepuana STOMO pasaea sABJFETCA OCOGEHHO BaHbIM. B Tom caydae,
KOTAA cHCTEM3 OOCMEHHBAETCA C OKpyXaowed cpeloli TEINOTOR H MexaHHYECKOH
patoTofi (TepMOMEXaHHUECKAS cHcTeMa), HMEeloTes YETBIpE XaPAKTEPHCTHUCCKHE (YHK-
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UHH: BHYTPEHHAR SHEPrHA i, SHTanbAUA A, cBOGOAHAA 3HepPrHA (HIOXOPHO-H3OTEPMH-
YeCKHH NOTeHLHan) f u CROGORAAN SNTANLIHA {H306APHO-HIOTEPMUUECKHH NOTEHLHA)
. XapAKTEPHCTHUECKOA HA3RIBACTCA TAKAA QYHKUMA COCTORKAA, YACTHAR NPOHIROAHAR
KOTOPO# MO ONpPeneNeHHtM 06Pa3oM BEGDAHHOMY [I2DAMETPY PABHA TADAMETPY C HHM
conpsikeHHoMy. ConpsKenHuMH Napamerpamu fBAR0Tes T W §; p W 0. 310 3HauwuT,
UTO OLHE H T2 e yHKUHS COCTOMHHA, PACCMATPHBAGMAs Kak (YHKUMA ONHON maphl
napaMeTpos, MOxer ObTh xapaKTepHCTHHecKoM, a mpu muBope gpyroi — ker. Pac-
CMOTDHM, HANPHMEDP, BHYTPEHUIO0 SHEPLHIO KAK QYHKUHMIO NapameTpos: & = u (s, v)
M u=u(7, v) Ha peipameuns Lis nonHoro gugibepenumana BHYTPEHHel 3Hepruu
du du
du=Tds —pdv HemocpescTBen#o che;yer, uTO (E) =T, (E): = —p,
T.- €. B [EPBOM CJAyYae OHA HBJIRETCH xapamepncmqecmﬁ"q)yﬂxuueifl. Bo BTopom

cayqae (ET) = C, %~ & i 105TOMY BHYTDEHHAR 3HEPIHs He GYNET XaDAKTEPHCTH-
v
HecKOH (yHKIHe.

XapakrepucTuieckne dyHKUHH NOIYYAIOTCA H3 BHYTpeHHel IHEPTHH NPHOABJAEHH-
em K ee pudipepenunany sennvun d (pv), — d (T's) win obeux.cpasy (npeoGpazopanie
Jlekanapad). Hanpumep, 3HTAABNUA NOAYYaeTcs caepyiouuy ofpasom: dh = du |
+ d {pv) == T'ds + vdp; h =u + puv. Xapakrepncruueckue SYHKUHA ABAFIOTCH ya06-
HEIMH DACHETHLIMH SHEPTETHUECKHMH (PYHKIHSAMM LIA KCKOTOPHX npoueccos, Hanp-
MEp, TENNOTY HA0GAPHOrO MpoLecca OOLIUHO OMNPEfEAfiOT KAK PAazHOCTL SHTAMBMHA
B KOHEHHOR  HaqaibHOH Toukax, B TepMOAHHAMMYECKCH TEOPHM PABHOBECHS MCOOL-
SYETCA OPHHUHT MHHHMaJILHOCTH XAPAKTEPHCTHUECKHX (byHKUHH, COLMACHO KOTOPOMY
B COCTONUHH PABHOBECHS COOTBETCTRYIOINAN XaPAKTEDHCTHYECKAR QYHKUHA IPHHUMAET
CBO& MHHHMAJbHOE (pU3WMeECKH BO3MOWHKOe 3uauenne. [Ipu sToM BmiGop bynKunn
ONpefefAeTes YCAOBHAMH CONMPAMEHHA CHCTEMbl ¢ OKpyMaowei cpenolt, H nakouew,
Ha OCHOBE XAPAKTEPHCTHMECKUX (QYMKUHE MOMKHO OOJYUHTE ZuddepeHUHANEHbE Co-
OTHOWERHA TEPMOLHHAMHKH.

[loanbie muddepenudantl xapakTepHCTHYECKHX OyHknuit ¥ cooTBeTCTAyIOMHKE
EHQepeHunanbibie COOTHOWEHNA MOTYT HhITb TPEACTABACHE! CAEAYIOIHM CEpaa0M:

ar ap

du =T ds — p du; =) = —{ ==} :

. e (du)‘. (6s)u’

dh =T ds + v dp; (o1 ¢ ovy .

ap /., 9s /,
ds dp

df = — sd7T — p do; -] ={==1];

mosarmre (%)~ (50),

ds do

de= —sdT dp: =) = _ (%

P +uvdp; %), aT)
J?[Hipﬁ.IEQEHl.[HHm:I!HE COOTHOWEHHA ABMMIITCH CNBACTRHEM HESABHCMMOCTH DESHIHHE
STOPOR  eMEWEHHOA NponIsoanol dyaiimn oy NEPEMCIHEY T TOPG O[S,
U REROM OIi aineaieren, Dr opstiabimd saresariecio pe NI T

HAMHKE HaEET GoaLaioe NPAKTHHCCHOR IHAYEHHE, TAK K4 NOSBOIHET 3TMEHATL CUHY

HECTHYH NPOAZBOILHYIO0 ,B,p':."['ﬂﬁ. BLISHCAAEMOR 108 YCAOBHA COBEDIIEHRO HHOMD TEPMO-

JHRAMHUYRCHOTD npouecea. Hauwe acero NPAXSIHTCH 3gMENATL NPOHEAGTH e, Lo -
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L1HE 3HTPONHIO, TAK KAK OHA He MOET ObITh HEMOCPERCTBEHHO HAMEPEHa H HE BXQNHT

B YPaBHEHHE COCTORHHA.

Jan wsyuennn teopernuecxny BOMPOCOB TEPMOLHHAMUKH HAH DElUeHHR RoNKper-

HblX 3allay AnddepeHuHanbibe COOTHOWENHA YAOGHD NPHMEHATL 10 TAKOH CxEME
L. 3anucars ycnosue sapayu a AHANHTHYECKOH I
HAET 0 3HaNEUMH Kakofi-To yacTHOH nponasouofi.
2. Haiitn obuiee CODTHOUIEHKE,

H3 KOTOPOrQ MoMer Guith SuvHCAGHA 3Ta [If0-
H3BOAHAas.

] 3. Ecnu nonyuennce muipamenne COACPIKHT NIPOUBBOAHYI OT 3HTPONHH, TO HE-
OUXOLHMO € NOMOWLK COOTBETCTBYIOMIEre THGBGEPEHLHAILHONG COOTHOW
BE HA APYFYKO [IDOHIBOAHYIO, ’

: 4. C noMowbio 3apanHoro YPABHEHHA COCTOAHHS BHIUHCA
NIpOH3BOLHOM,

CHUA JAMEHHTE

HTb 3HAueHHe HCKamoit

Hanpumep, suschuTh BOmpoc o 3aBucHMOCTH SHTAJMLNHH MALANBHOrO A28 GT
OABACHHA MOKHO CAERYOIIHM GOpasoM: :

DYHKURA TEMAepaTY-
T, p). Ecatw suta/nnus MAEAALHONO ra32 3aBHCHT oT AnAne:

ok
HHA, TO (E)r 7 0, ecau He aasucuT, To(g—g-) =10

T

l. B ofwem cayuae suranbong moxer PacCMaTpPHBATLCH Kak
Pbl H DABAEHHA, T. &, b = h (

2. 3anuwem sutpamenHe ATS NOdHOCO Sudpepennana suTAAbTRYE B BH,D.E..‘
d2 =T ds 4 v dp. Toraa '

(5 =15 +e

3. B npapoii wacT# NONYUEHHOro COOTHOWEHHA COLePHKHTCH

. NpOR3BOLHAS
—-— KOTOpag He MO
( 6p) K p MOMET GuWTh BBIUHCAEHA C MOMOWBIO YPABHEHHS COCTORKHS

HACANBROTQ Tasa,

3aMEHﬂH ary NPOH3BOAHYID ¢ NOMOUIBIO ch(be CHI[HAAL [¢]
it P JIBHOI

(8,9 -

I

HMEeMm

4. BoiuHCARs M3 yPABHEHHA COCTONHHA HILANBHOMO rasa pv = RT npounzsoanyio
du 7 d
— = — QKD '
), ” T HYATEBHO TOAYYaeM

ok U
- (6p r_mTT+v=0’ I

T.C. 3UTANBNHR HABANRHOMO I'd3a OT LABACHHA He 3ABMCHT.
Jureparypa: [1, ra. 4, § 4-1, 4-2, 4-3, 4-4;rn. 5, §5-2], [7, ra 4, § 22..28].

] Bonpoct yan camonposepkn. 1. Kakan PYHHINA HASLIBACTCA XdpakTepHETHYEC-,
KOH? 2. IMepeuncante XBPAKTEPHCTHUECKHE (YHKUMM M 3aMHWHTE BEIP A3 EHHA A nx

|4
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nonusix audpepedunancs. 8. TMoayunte audpepeniHanbible COOTHOLIEHHA TepMOMU-
HamHki (cooTRowennn Makcseana). 4. Jladre onpenenedne TepMuHUeCKAX KO-
(HUIHEITOR H BLIMHCIHTE HX 3HAYENHA QA WALANbHOTO ra3a. 5. [loayuute ypasueine
CHSTSH MCKAY TEPMHUECKUMH Kos(dHuureHTaMH. §. 3aBAcAT Jn H306apHAR H HIOKOpHAR
TEMUIOEMKOCTH HACANBNOrO rasa oT AaBNeHHA H ofmema? 7. [TonyydTe 3aBHCHMOCTH
HaofiaphoA KM H3oXopiofl TenaoemMKocTed BewlecTRA OT AaBAEGHHA H obbema B AHD-
pepenuiaasiof Jropme. 8. 3aBHCHT Al KIOXOPIATL TEINOEMKOCTh LEULCCTIY, [OA-
yuHAWeroes vpasHenuio Bau-mep-Baansca, or ofwema? 8. [Tonyudte cBasn memay
H3oGapHoll W M3OXOPHOH TENJOEMKOCTAMH AR BELLECTB ¢ JMIOGLIMH CcBOACTBAMIL
10, Ha ocHope coorTHOMIEHHSA AJid REeUlecTs C NOBBIMY  CBOHCTRAMH NoJayunTte <AL
MEM LY H306apHOH H H30XOPHOH TETVICEMKOCTAMH L5 HACAJNBHOO Ia34 (3aKkon Maiiepa).
11. Kakolt duadyeckud cMblead MMEET CBA3b MexJAY M3oGapHo#t W MaoxopHod Tenno-
EMKOCTAMM ANfA HAeanbHoro raia? 12. e xapaKTepHaylOTCA COOTHOLUIGHUA YeToliuu-
BOro, HEYCTOHUHBOrO H OTHOCHTEAbHO ycTOHuHBOrO pasHoBecun? 14, Kakopo ycnopue
PaBHOBECHA LA HaoanpopanHof cuctembl? 14, ChopMynupyiiTe npHHIHT MULIIMAD-
HOCTH XapaKTepHCTHUECKHX yHKUHIL.

TEMA 6. PEAJIbHBIE FA3bl U [IAPLL. BOOSHOH MAP

llporpamma. TepMooMHaMWYecKHe CBOMCTBA pealLHHX Beilects, 'dasopan pu-
gHarpamma. ¥pasHenne Ban-gep-Baansca. KpuTuyeckue mapamerTpsl BewecTs. I1puo-
LN COOTBETCTBEHHHIX cocTofHKi. TepMoluRaMHueckoe NOA0GHE. pyu—p-IHArpaMMa.
KosthpUuHERT CHEMaeMOCTH.

YcropuA pasuopechd npd ¢asosom nepexone. [lpasvio ¢as TuGéea. [lapo-
06pagoBadie H KOHIEHCAUHA. 3aBHCHMOCTE JaBJERHS HACBILERHOrO Napa OT TeMnepa-
Typu. Tenmacra dascecro nepexoaa. Ilnasnenne. CyGaumauun. Ypassenne Kna-
nefipona — Kaayswyca. Pasopas pT-guarpamma. TpollHas Touka. AHomannu sogbl.

Crenedb cyXacTd. YAeNbHbIH 00beM, SHTANKIAS | SHTPONHA KUIKOCTH, BAEKHOTO,
CYXOTC HACHILEHHOTO M neperpetorc nmapa. CpepxKpuTHUeckas o6/1acTb COCTOAHHII
napa. TabJHub TepMOJHHAMHUECKHX CBOHCTB BOJH H BOLFHOIO NMapa B COCTORHKH
HachiuleHHR. TaGanuw TepMOLHHAMHYESCKHX CBOIHCTB POAbLI M [I€DETPETOr0 BOAAHOrQ
napa. @asosaf Ts-gmarpamma aad napop; As-gHarpamma A0A Beex (a3 BewecTs;
tasosag hs-prarpamma IAR BOASTHOTO mapa. PacyeT HICXOPHOTO, KIoGADHOTO, HIO-
TEPMHYECKOTC H anHAGAaTHOTO (HIOSHTPOMHOrO) MPOLECcOB AN PeatbHbIX BEeLLecTn
no TabAALAM H LHArpaMMamM. YpaBHEHHMA COCTOAHKA PEAJIBHBIX CA30B,

TEOPHH accoudannH MOJ]EKYJI H ypEHHEHHE COCTORHHA BOLSIHOTO napa. Oupeﬂ,eﬁe-
HHE KaJOpHYecKHX dVHKuyH rasos No ypasHEHHIO COCTORHHA. 3aBHCHMOCTE H3abap-
HOll Tens0eMKoCTH rasoe OT aasienuf. Pashosecne §pa3 npn xkpusonuneiinofl mosepx-
IOCTH pa3gena.

ME1‘D)1H'H:CI(HC YHKAIAHKWA. “3)"!83 CBORCTRA PEANLLULIX  BEIIECTY, meoOxomImMe
MOMHHTEL, YTO COOTHOLWIEHHS, KOTOpbie OLTH MOJAYyUeHbl IAf MALANRHOrO Fa3a, 3IAeCch
He npHMednmul. Hu B koeM cayuae ne caclyer HONOAL3OBATL A DACHETOR PLAALILIX
pewecrs ypasHenuwe Knanefipona. Ypabwenne Bau-sep-Baasbca OMHCHIBAST AHINL
KauecTBEHHEE OCOGEGHHOCTH pealblblX BellecTs. Bosnee TouHble ypaBHekRHA (HAmpi-
Mmep, ypapHenue Byrkanopnua—HoBHKOBa) AOBOJIEEO FPOMO3NKH H, KPOME TOTU, HMEKT
orpaHHyenHyIo o6aacTh NpuMeHeHHs. B cBA3K € 3THM pacueT npoueccos AAA PEANbRLIX
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BEULECTR, KK NPABHAG, TPOBOLNTCA NHGO N0 TAGAHILAM Y TEPHOOHHAMHYECHEX CROTCTR,
Aubo no aMarpammam. Yawe peero B, PHCHETAX 408 BOLAROTO REpa; HCNOABIYaTTH
fis-nHarpamma, NOSTOMY Ha ee H3YHEHHE Chenyer nﬁpa‘rﬁn{ 000608 BHHMUHHE, ~

OBsiuHo cHayana onpegeraoTen YAEnsHEE- (Ha | Kr BRmECTRA) 3HAYCHHA BETH-
WHH, HOTOPBIE 30TeM YMHOMGEKOTCR WA Maccy. Ecaw sacca no YCAOBMIO 3agauy pe
FARAHE, TO OHA ONPEABARETCA [ICABHHEM MOIHONG DOLEMA BEILECTHA HE erd Ikl
0LeM B TOR Ke Toyke.

Kak npanine, 3fecs pacemarpHeanTea ipasobe AHArpAMME COCTORHH [Mosromy
NEQOXORUMD HE TONLKD NPABRALHO HIOOpaMaTh AHHEA MPOWMECCOn B 3THE AUATPAMMAY,
HOH CAZANTE 33 WA pachoA#eEHHEM OTHOCHTENBHO TOTPaHRYHEX K P HBEY

Cnnofl wa wanbonee Bancag RAPZKTEPHCTHE PEAMLHMY BEILECTE SLIRETCH ero
CHRIMBEMOCTS, BAHAHHE HOTOPOR ocofepno YASOHO pacCMBTPHBATE B PU—p-THATPAM-
we. Henfxonumo Taxme EOpOWO YCBOATE TAKHE [MOHATHY, KAK TEMNEPATYPAE N AHKHA
Boilan, dasa, dasosue MEPEXOAL], YONOBHA PABHOBECHA W T, |

Jureparypa: [i; ro. 5, § 5-4...5-6, 5-9; ra. 6, 6-1..6-8; .7, § 7-1..7-4].

Bonpocut ana camonpoeepkn. 1. Hso6paante nsorepmut peansnore semecraa o tha-
30R0H pu-auwarpamme. 2, B uem saxnmuaercs UPHHUHAN COOTBETCTBEHHBIX COCTOSIHHA?
3. Uro Takoe KpHTHuECKO® COCTORHHE Bewecrsa? 4. Kakue ceoiicTsa péanbhLix
BeLIECTB YUHTHIBAIOTCH NIPH BHIBOAE YPABHEHHA COCTOAHUS Ban-pep-Baaanca? 5. B uyem
CYWHOCTL TEOPAH ACCOMHAUHH peanbubix rasos? 6, HacGpasure H30TEepPMbI peaibHoro
rasa B pv—p-aHarpamme. YTo Taxoe Touka M JuHHS Bolam? 7. Coopmyanpyiire
YENOBHA DABHOBECHS MPH HA30BLIX Nepexofax. 8. Cywectayer ¥ npusMKOHaILHOR
Paifiudue mexcny napamu u razamu? 9. Kaxoit nap nasmisaercs Baamubiyv | CYXHM Ha-
CBIEHHLIM, KAKOH — neperpeteim? 10. Yenm otanuawTes dazosule pT-auarpammel aan
HOPMaAbHBIX M aHOManbHelX BemecTa? [1. Uro Takoe dyHAaMeHTaALHaR {rnaBHag)
TpoiHan Touka sewectsa? 12. Uewm omru4aloTcsn Tpouecehl HCNAPEHUA H KHIenhs?
I3. Yo Takoe crenens cyxoct#? 14. Kak PACCUNTLIBAIOTCH YASABALIA O6LEM, 3HTPONHA
1 SHTANLIHA BA2MHOrG HACHLLEHHOre napa? 15. Hsobpasate TNOTPAHHUHBIE JHHKH
B hasosoit Ts-anarpamme. 16, [Tokasure, 4to B 00JsacTH neperperoro napa nsoBapa
Ha Ts-auarpamme uaeT kpyue naoxopsl, 17, [oxamure, yro KputHueckan Touka B da-
30800 hs-RHATPAMME HE MOMET pacHoAaraTbes Ha NOTPAHHUHOR KpPHBOA B Touke,
COOTBETCTRYIOWEH MAaKCHMANLHOMY 3HAYMEHHIO SHTAJIBIMH, 18. Haobpaaute annmn
OCHGBHBIX MPOIECCOB B ¢asoBhix pr-, Ts- n fis-nHarpaMmax. 19, Kak CTPOATCH JNHHHH
MOCTOAHHON CPENEHH CYXOCTH B (ra3oBhiX pv-, Ts- n hs-Anarpammax? 20, Momyuure
ypasnenue Jlanaaca ANA RONONHUTEALHOrG faBAeHHS, OBYCJOBJIEHHOrO CHAAMH TO-
BCPXHOCTOHOTO HATAMEHHA.

TEMA 7 BJAMXHBIA BO3YX

Mpoerpamma. Baarocojepmanne Bramkuoro Boanyxé. AGconoTHAS H OTHOCHTEL-
Haf naamHocTs. Touxa pocer, 'aaceas nmocrosHHan W 10THOCTE BAAXHOIO BD3jyXa.
DiTa/jsbNHA BNANAOrO BO3LYXA. hd-Anarpamma AN8 BAZKHOTO Bospyxa. Temneparypa
MOKpOro TepmaMeTpa. Mamepenue OTHOCHTENRON BAKHOCTH H TOUKH POCH C NOMOLLBIO
NCHXPOMETPA # THCpOMETpa.
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Metopnueckne ykasauus. Tlpn naydedsr 57oil TeMb HEOGXONHMO 03HAKOMHTLCR
€ OCHOBHBIMH ¢opMynamMu LA pacyeTa NapAMETPOB BJAXHOMO [4pa, OpHoGpecTH
HABLIKY B NO/bioBaHHK hd-BHarpammol.

Jureparypa: [1; ra. 14, § 14-1, 14-2].

Bonpocw pan camonpopepkh. 1. UTo HaswBaetTcs BhamHLIM BO3AYXOM? 2. Iipn
KAKHK YCHIOBMAX BJAAMHLIA BO3AYX MOXHO CUHMTATh C NOCTATOUHON CTENEHbI TOHUHOCTH
HocanbHEM razoM? 3. Kak onpenesnseTcsi MaccoBoe H MOJLHOE BAArocoaepAkaHue
BIaHOTO Bo3Ryxar 4. B KawoM chyuae BAaXHBIH BO3IyX Ha3kBAETCA HACHILEHHBIM,
A4 B KaKOM — HewachlmennsiM? 5. Kak onpesennercs sHTaNLNHA BAEXKHOIO BO3ZyXa?
6. Uro taxce oTHocHTeAbHas BaammuocTe? 7. [locTpoliTe MHHKH ¢ = consl; { = const;

= consl & Ad-aHarpamme BaaxHoro posgyxa. 8. ITouemy b mponecce H!CnapEHl;lﬁ
B H,[lEaJ'leOﬁ CYIUH/IKE 2HTaJRNHIQ BAAXKHOTO BO3AAYXA MOMMHO CUHTETB NOCTOARAON?
9 Kax onpenesnTs COCTORHHE BAAMHOrC BO3AYXA ¢ MOMOLIBIO BeHXpomerpa? 10, Uro
TaKoe TOYKA POCH?

TEMA B. TEPMOAHHAMHKA NMOTOKA. HCTEMEHHE.
JAPOCCENHPOBAHHE

flporpamma. ¥YpapHesre nepBore 3aKOH2 TEPMOAKHAMHKY 1AA NOTOKA. ¥ paBHeHNe
HEPA3PWIBHOCTH NOTOKA., YPABHEHHE MeXaHMYecKOH BHEPrHM AAA NOTOKA (ypasHenne
Bepuyann). Pacnonaraemas pafiora.

AnuaGarnpie Tedenna. [lapaMeTpsl MosHero aguabaTHOTO TOPMOMEHHS MOTOKA.
Conno # anddysop. CxopocTs HcTeueHHs raza (napa) ua cy}xaiomerocs“l coma.
Pacxon rasa {napa) IpW MCTEYEHHH 3 CYMKAIOIErocs comwia. MakcnmaabRoli pacxon
B KPHTHYECKSA CKOpOCTb ucTeueHHs. KpHTHUeckoe OTHOLIeHHe fJ.aB.nenm‘i. CropocTs
3BYKA. 3aBHCHMOCTb CKOPOCTH H PacXoia OT OTHOIICHHA AARNeHHA, YcJoBHA nepexoaa
cxopocfﬂ NoTOKA 4Yepe3 CKOpOCTh 3Byka. KomOHHHposanHoe comno Jiasans. Pacuer
CKOPOCTH HCTENEHHS BOAAHOTO HAPA N0 H3MEHeHWIO suranbndn. Hcredenme c yuerom
neoGparamoctn. Kosduunent ckopoctd M pacxoja. [IpuHuHn o6paluedns sospeh-
creun. TlonATHE O TENJOBOM, MEXBHHUECKOM H DAcXONHOM comnax. Tedenue ¢ Tpenuem.
TeuenHe no RAHHHEIM TpyOam. CMmeweHne NOTOKOB rasa.

JlpoccennpoBalne. YpaBHeHHe npollecca. YCNOBHOR naofipakenHe npouecca aApoc-
CeJHPOBaHHA Ha hs-gHarpamme. floTepsA skceprum npu ,upo"ccenupo_aannn; Hawmenenne
napameTpos npiH ApoccenupoBandd. Jluddepenuranpueii aguaGaTHuR gpoccedn-
spdexr. Temnepartypa unusepcnd. Kpusasa nnsepchn. Menonwsopaune npouecca apoe-
CENHPOBAHHA B TEXHUKE.

MeTozHyeckye yka3anun. PacueTHule COOTHOMEHHA AN NPOLECCOR TESEHHA CTPOST-
¢l Ha OCHOBE YPABHEHHA INEpPBOro 3aKOHA TePMOAHHAMHHKY AN TOTOKA, KOTOpOe
MOMEeT OWTh NpPRACTABNEHO B RBYX Qopmax:

TEPMHYECKOMH
d

2
24,

dg = dh + —

H Mexanuueckolf (o6o6uienHoe ypasHeiuue BepHyJin)

2
vdp + dT‘” +dl, + dl g =0,



BoAGWHKCTHO BPOLECCOE NP0 STOM MOTYT PACCMATPHBATLCR KAK aguabarisie (dy = {),
AOTH AR N0AYREURT BRCOKITE CROPOCTEN CTEHKN KAHAAA MOPYT HHTEHCHBHO OXTDIKIATS-
e, Oonakn waie BCErO OKAIMBAETCH, YTO BeJHYHHA g=Q/M < Ak, tar wax npy
HUCORHE CHOPOCTAX TEYEHHA MECCOBHE pacxoab rasa M Taxwme GyuyT BEChMA O0Ak-
winmi (M = wf/u).

CrOpoCTE HCTEMEHHHA pEdALUEX TEI0E K NapoD cAGLyeT PECCUNTRIBATE N Hop-
myne w = 44,7/ Ak, roe Ah— Nepenan 3uTanuinl, Jta opuyns, pasymesrcs,
COPRRELINGS W 48R Waeanbioro rasa. ONHaxo SHAAHTHYECKHE 38BHCHMOCTH THa

L= 1y

_ 2k By e
? = T_—;Rﬁ.‘-(;l—) 4

liOIY4EHHEIE ANA kRREbHOMO Ta34, HE MOTYT HCHOAbA0BAThES LIS pacdera IIPOLECCOR
C peanbHbIME rasamH. Kpowe Taro, caenyer yacHuth, B Kaknx CIY4anAX TPCHEXOAHT
[TOTHOE PACIUHPERHE NAPA AW TASA A0 AZBIEHHA OKpYXawwiedl cPefll, 4 8 Kakﬂx —
HenOJHOe, KaK BAHAET (OPMA KaHAAa HA OPOUECC TEHUEHHS!, YeM OTAHYAeTCH pacger
NPOIECCOB TEUEHHR ¢ TPEHHEM. ‘ o

Mpougee appabaruoro ApocceNHpOBANYA WHPOKD HCTIONB3YETCH B TEXHHKE, B HacT-
HOCTH B IIHK/IAX XOAOARIBHLK MAwWwkH. TI0STOMY HeOOXQUHMC XOPOLO NPeACTaBIATE,
B KAKUX C.1y4anX B NpoLecce IPOCCENHDOBAHHA TEMIEDATY DA YMEHLIAETCS, 4 B KAKHX —
ocraerced HeHamenHol. TTpoute Beero 3To onpegeants rpadiHueckd, aHANHIHPYS BRIPa-
KEHHe A AGhePeHIHANbHOrO APOCCeh-aiekTa ¢ MOMOULbI Tu-nrarpamMmMul,

JNureparypa: [t, ta. 8, § 8-1..8-7: ra. 7 § 7-6, 7-8].

Boapoct pas camonponepun, l.'I'lo.nqut_: BHIPAMKEHHE MEPROrO 3aKOHA TepMo-
AHHAMHKH JLIA TOTORE B TEPMHYECHOR H MeXanudeckol dopmax, 2, Yro takoe pafiora
NpoTaAKUBAHAA? 3. JANNIWATE YpEEHEHHE HEPESPLBHCCTE NOTOKA 8 ARGUHEDEMLH AN k-
ol dopme. 4. YUrto takoe pacnonaraesasn padora? B [las OCYMECTRIRHHR HAKKY
TPOLECCOB HCMOMLIYIOT colla H Andpdysopn? 6. B kakux cayuasx mpouece TeyeHHs
MOMHO cyHTaTh agnabartHum? 7. TloueMy B CYMAOWEMCS COMME Helbas npessoiita
CRopocTh 3ByKa? 8. Kak cBA3aHO H3MeHeHiHe niowany TONEPEYHOro CeYeHHs C HaMeHe-
HdeM ckopocTH W uncioM MaxaP 9. B Kakux cayqasx HeoBGXORUMO HCMONL30BATH
komSunkpopantoe conao Jlasaan? 1. Tlpw wakug yeaonnax PEHHM TEQEHHH B Conde
Jlanans cranosutes nepacHeTiEmM? |1, Kak yiHTHBSETEH BAHANNE TREHHA Hi CKOPOCTE
Teqeund rasa wau napa? 12, B wem cywuocth nprHuHns ofipallenus BoageldcTeng?
13. UTo TaKoe TennoBoe, MEREHHYECKDE | pacxannos conaa? L4, Kakue npeanocsiniy
NOOMEHLl B OCHORY HAEANHIAUHH NpOLecca agHabaTHOro Apoccendporauuna? 15. Ha
UTO 3aTpaunBaercd paloTd PACIHPEHHA NjH apoccenuposatiin? 16. IMoayuure Bbi-
paxenne ana padrpernnansiore npocceds-shihekra. 17. Haolpasute kpueylo un-
Bepeun. 18, Conocraskre Tesneparyphe i SpeRT OXALMARKEEA TIPY 06PATHMOM afHa-
GaTHOM pacluHpeHud W BAHaGaTHOM npoccenuposaiiy, 19, [Mokamure ¢ nomowsio As-
AHACPAMMEL, KK HIMEHARTCA COCTOAWNE BOASHONO NApa NpH ApoccennpoBadnn, 20, Kax
H3MEHAIOTCA NapAMETPh HAEANLHOTO Ta3a APH APOCCENHPOBAHHHD
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TEMA 9. KOMINPECCOPBI. FA30BbIE HHKJIbI

flporpamma. Kommnpeccophl. BHab M #Hasnadenne xoMnpeccopos. PaGota, sartpa-
UdBa€Masd Ha NpHBOA OAHOCTYNEHUATOTO OOPUIHEROro XOMNpECCOpa. HBOTEPMHHECKOE.
apuafaTHoe H MOJWTponHOe cXaTHe. Bpegnoe mpocrpancTBo. TlpenMyllecrsa MHOTO-
cTyneduartoro cxkartiaf. OnTHMaAbHoe pacnpefenenke Mepenara 1aBieHus no CTYNeHAM
MHOTOCTYNIEHYATOrO KoMnpeccopa. TeopeTHueckas HHIHKATOPHAA JHATPAMMA KOMIpEC-
copa H ee HioSpaxenne B koopaxuatax p, v # T, s. OtBoaumas temnora. HeoSpatumoe
agunabatHoe cxaTHe B Kommnpeccope. [lenTpoGe:xHble KOMIPECCOPH.

Ilukint aBurartenell BHyTpensero cropauusi (JIBC). HMupukaropuasa puarpamma
H wpeanbublt wuka JABC. L{ukn ¢ H3oxopHuiM noasofom temnotkt (unkn OTtrto),
i ¢ HsoGapHbIM n0ABOACM TemioThl (UdkA JH3ens). LHka co eMewagiuiM Nogpo-
aoM TennoTet (uukn Tpuukaepa). CpapHeHMe TepMHuUeckHX K. n. 4. uukaos ABC.
TepmoanuaMudeckii anann3 K. N, A. LUHKAOD NO CPEAlHM TCMACPATYPaEM HOJLBOAL
Y OTBOLA TENAOTH. YAeRbHBA pacxoR TOMHBA.

LLKkau razorypGunneix yeranosok (I'TY}. [Npununnuancnas cxema u uswa ['TY
¢ H3062pHEIM NOABOACM TennoThl, TepMHueckHi K. M. A. UMKAA. MeTOLN MOBLILEHHS
tepmuyeckoro K. n. 4. FTY. OtHowenne paGoThl, 3aTpaunBaemoil Ha NPHBOJ KOMIIpec-
copa, k pabore TypOHHbl. Perenepaund renaoth B uMkae I'TY. Mmuorocrynenuatoe
CH(ATHE B KOMIpeccope W CTYReHYyaTHlii mogsol TemnoTh. 3aMKHyThe cxemul I'TY.
PaGouie tena saMkuyTbix cxem. lukn I'TY ¢ H30X0pHAIM NOABOAGM TEMNOTHL

LIpKabl peakTHBHREIX ABdraTesefi. Cxema, HKA M TepMHUecKHH K. 1. k. HPAMOTOU-
HOro W TypGopeaxkTHBHOTC HBuraresed. CXeMa H UMKN DAKETROrO ABHraTems.

Meroguueckde ykasanug. [Tpy HaydeHHH NOpPLIReBbX KOMMPeCcOpoOB Npexie Beero
YACHHTE, B KAKHX CAYYUaAX HeOGXOLHMO [PHMEHATH MHOrOCTYMEHYATOE CHATHE Tasa,
HACKONLKO UeAecooGpasie OXNamierie LHJAHHADOB KOMIIPECcopa H OXJAMACHHE rasa
a8 l'lpOMe)l(yTO'-IHle XONoouJLHHKAR, HEOﬁXOnHMO paaoﬁpa'rbcﬂ B TOM, KaK BtHACT
HaJHYNe BPEAHOTO NPOCTPANCTEE HA MPOHIBOAHTENLHOCTE KOMIIPECCOPA, YEM OTPaHuuH-
BAETCH CTenéHb NMOBRIMEHHHA NaBJE¢HHA raia B OIlHDII:i CTYNEHH KOMIIpeccopa. HYTIKHO
YMETh [POBOAHTL 3TOT aHAJH3 KaK aHANMHTHYECKH, TAK H C NOMOILEIO pU- H Ts-unarpamm.

B TexnHYecKOH TEPMOLHHAMHKE H3YYAKTCA HIEANLHLIE IHKMLI TEONOBMX ABUCa-
TEJIEI“i, [[O3TOMY yﬂcuu're QCHOBHBIE OTAHUYHA HACAALHOTO HHKAA OT HHJ],HKHTOPHUII:I
ayarpaMmel storo ApHratedf. Mueasnubie uuxsnl COCTOAT w3 ofipaTUMbIX OpPOECCoR,
JAeHCTBHTeNbHbIE NPOUECcchl TOPEHHA H BLIXJIONA 3AMEHAITCA 3NeCh TePMOAHHAMH CCKH-
MH MpOLECCAMH NMOJBOAA H OTBOAA TeNAOTH, pafouee TeA0 CUHTABTCA HALaNbHBIM
rasoM ¢ ROCTOSRHON TENN0EMKOCTBIO, MACCa KOTOPOrs H XHMMUECKMH COCTAR HEH3MEH-
Hbl, [TpoleccH pacIIHPEHHS H CXKATHS B FA30BLIX JABHUFATENAX B NEPBOM NPHOMHKEHHH
MPHHEHMAIOT aaHataTHEIMH, 8 NpOollecchl NOJABOAA TEMJIOTE — H30XOPHHIMH HJAR H306ap-
#biMH, B rasoTypOHHNELX YCTAHOBKAX H DEAKTHBHBIX JBHIATERHAX OCYLECTBAALTCA MOA-
HOE pacwHpeHHe Ta30B O AABAEHHA DKPY/KAOUIER cpeabl, HOSTOMY NpoUece OTBOAA
TemIoTH c4HTaerca H3oGapupiM. B MOpLIHeBLIX ABHTATEAAX raiubl BHOPACHBAOTCA HA
UHJIWHAPA C AapaenyeM, B 2...4 pa3a 60aAbIHM aTMOCHEPHORD, TO3TOMY 32€Ch NpoLEce
GTBOLA TEMNAOTH NPHHHMAETCA HIOXOPHBIM.

Jureparypa: (1, va. 7, §7-9; r. 10, § 10-1..-10-3].



Bonpocw aana camonposepkd. |. Kak sasuchT paGora, saaTpauupaeman Ha NMpPHBOA
KOMAPECCOpE, OT NOKAFATEAR NOAHTPONE cwaTHA? 2, HaoGpaaure B woopaudarTax p,
v naoTepMadEckll, noawTponHelil @ annaGaTHHR OpOUSCCH CHMATHA B KOMIPECCOpE,
B KaxkoM M3 3THX mpolteccoe paGoTa, 3aTpauHbaeMas Ha [pHBOA Komnpeccopa, Oyaer
nanmenbuiedi? 3. Yto Taxoe ofbeMHHE K.1.J. Komnpeccopa? 4. Kak BAHAET HaLHUMe
BPEAHOTO MPOCTPAHCTEA HA MPOH3BOAHTENLHOCTE KoMNpeccopa? 5. B dem sawalodaiorces
NPEHMYLLECTBA MHOTOCTYIEHYATOrO CHATHA Ta3a B koMnpeccope? 6. Kak sounclserca
HeoGx041UMOe UHCIO CTYEHEH CIKATHA B MHOTOCTYIeHYATOM KoMupeccope? 7, Uro rakoe
] MabaTHHE W H3IOTepMHuecKHH K.M.A. komnpeccopa? 8. MaoGpajure HupukaTopHYIO
LHATPAMMY GAHOCTYNIENYATOr0 TIOPIUINEBOTO KOMIPECCOpa B KOODAHHATaX p, o H T, 5.
9. KaxoBel 0coGeHHOCTH paGOTEl LEeHTPOGEKHEIX kommpeccopos? 10. Kakue npeano-
CbIIKH MONOMEHD B OCHOBY HACAJH3ALKHM LHKIOB MOPIUIHEBWX ABHTATENEH BHYTPEHue-
ro cropanua? 11, [louemy B yaeanbHuX LHKNaX nopu;uepmi,;,.uaﬂra'reneﬁ BHYTPEHHero
CrOpPAHHS MPOLECC OTBOJA TEMJIOTH NIPHHHMAETCH W3oXxopHEM?, 12. CpasHuTe rpadnue-
CKH TEpPMHUECKME .M. 4. MAEANBHBIX uHnos JBC ¢ noasopoM, TeIIOTE. IPH NOCTOAHHOM
ofiueme (KN OTT0) M NOCTOAHHOM LABJEHHH (UHKN ',H,u:;e.nsi_),_e:cm{‘;'rgueuuﬂg:ma'ruﬁ
H OTBEAEHHHE KONHYECTBA TENIOTH ¥ HHX OMHAKOBH: 13." KaK BIHAET CTeneHb ciaTuf
HA TEPMHYECKH K.0.4. HieantHoro uMkia JIBC ¢ nogpopoM TemnoThl MPH NOCTOAHHOM
ofweme (unkaa Orro}? 14, Kak pauder cTenedb NpeiBapHTENbHOTC PACLIHPEHHA Ha
TEPMHUECKHI K.i.A. HMueaneHoroe udina JIBC ¢ u3ofapHuEM DOMBOAOM TeMJOTH MpH
nocrosnHoM papaeHud {(uuwnra Juzensa)}? 18. B ueM 3axnioualorcs NpeHMYyILECTBa
RBHrATENsE, paboTalomero No HKNY €O CMEIAHHbIM MOABOAOM Temnorhl (uHkaa TpHK-
gnepa)? 16. Mao6pasure npunnunuaneiyio cxemy I'TY Ges peredepaliui # ¢ peredepa-
uHeil TenaoThl. 17. KakHMH MeETORAMH MOMHO MOBBICHTH TepMuueckuil kg, [TY?
18, [Mokamure rpadguueckd B Koopausarax T, s, uTO ACNOJLIOBAHHE PEFEHEPALMH TEN-
AQTH, CTYIEHYATOTO CHATHA H TIOABOLA TENJOTH NPHOIHMACT TEPMHUECHHH K.IT. I, IUKIA
ITY k TepmuuecKomy K.I1.I. UHKIa KapHo b ToM He HHTepBane temneparyp. 19. [Touemy
B Hueaabhbix UHKAaX ['TY W peakTHBHHIX ABHratedel OTBOL TEMJOTH [IPHHHMAaeTcH
H306apHuM? 20, H306pasire IPHHUHIMAABHYIO CXEMY H ILHKA NPAMOTOYHOTO U TypOope-
akTHBHOrO ABHraTened B KOOpAHHATAX P, U.

TEMA 10. HHKJLL NAPOTYPEHHHBIX YCTAHOBOK.
METOAbI HETIOCPEACTBEHHOYO NMPEOBPA3OBAHHKA
TENAOTb! B 3JIEKTPOIHEPIHIO

Nporpamma. {IpHHiHNHaNbHaA cxema napotypOunnol yeranoski ([ITY), Hpeans-
netlt whka IITY (nexa Penxwna) B koopaunartax p, v; T, s w A, s. PaGoTa TypGHHGL
Padora, aarpadyidsaemasi Ha NPHBOA MHTATENLHOrC Hacaca., TepMHuecKdi K.n.4. ukxia
[ITY. PacueT repMHuecKOro X.N.4. NHKIA N0 TAGNHNAM TEpMOAHHAMHUECKHX CBOHCTB
BOARHOTO mapa H no ks-axarpamme. Hellenecoo6pazHoCTh NPaKTHYECKON peanusalHy
wikaa Kapuo B o6iacTs BAAXKHOTO HACHIUEHRONG Mapa. MeToLbl NOBBIUEHUA TepMHYe-
cioro k.n.4. TITY. Bauanue HawaanHbIX ¥ KOHEUHBIX TADAMETPOB NApa Ha TepMUuecKHi
K14, iukaa, TTprmedenne napa suicokux mapametpos. JeficreHTenbHbI LHKA ¢ Heobpa-
TIMBIM AHAGaTHBIM pacllipeHdeM napa B TYpOHHe. AGCOMOTHEHR 3¢ PEKTHBHEIN K.IT. 1.
TITY. ¥penbHuie pacxoabl napa v TOMJIHBAE,

TIpoMencyrounptil (BTopuuneiii) meperpen napa. ITpHusHBEL TpUMeHeHKs fpoMexy-
TOMUCrO neperpesa napa. [IpHHUMNHEJbHAA CXeMa YCTAHOBKH C NPOMEXNYTOUHHIM
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neperpesom. LLnkn ITTY ¢ npomexcyTounsim neperpesom napa, Linknw FITY co caepxkpu-
THUeCKHMN mapaMerpami eoafuoro napa. Hukaw ITY c asyMA npoMexyTouHbiMi
MmeperpesaMH napa.

PeresepaTHRHbIE 1HKILi. PereHepaTHBHEIA TOAOrpes nuTaTeabHoi Bodbl Ipenens-
nas perewepalia. CxeMa YCTAHOBKH C pereHepaTHBHuME oTGopamd napa. Cwmelndpan-
lI#E H NOBEPXHOCTHbIE TOLOrPERATENH NMHTATENLHON BOARL HaoBpaskente pereHepaTHs-
HBIX LHKA0BR B KoopanHaTax T, s. TepMAYecKHd K.0.A. pereHepatnproro unna. Bananue
uHeAa oTGOPOB Ha K., PEreHepaTHBHOrC LHKAA.

KomGuHnpoBanHble OHKILL, [lpedmywiecTea H HEJOCTaTKH BOASAHOIO Napa Hak
paSoyero tena. [IpunuAnKanbyan cxema Gunaprol TITY, Tepmuuecknii k.n.a. naporaao-
BbIX LHKAOB. TepMOLAHAMHYECKME WHKAK aTOMHLIX 3JeKkTpoctanuuii. TepMopunamuya-
CKHE OCHOBH! TennoHKaLH.

MeToiH KenocpeICTBEHHOrO NpeclpadoBaHud TENAOTHL B SMEKTPOSHEPTHIO. Cxema,
UHKA ¥ K.ILL. MarHuTordapofuHamudeckod yeranoskn (MUIY). Tepmosnexkrprucckne
W TEPMOSMHCCHOHHBIE Npeo6pasopartean, TepMOYHHAMAYECKHE OCHOBEL NPEOGPa30BaNUA
SHEPTHH B TONMHEHBIX 3JICMEHTAX.

Meroauueckue yxasanusn. Mayuas uukibl IapOCHAOBbX YCTAHOBOK, YACHHTeE, nove-
My B 3THX YCTEZHOBKAX HE NpHMeHAeTcq 1kuxn Kapwo, xora 3 06/acTH BJ2XKHOTO mapa
OCYIWMECTBHThL €M AOCTATOUHO Npocto. Tak Kak B KayecTRe ABHTATENEN HA TEnaoBhix
3JEKTPOCTAHLAAX B OCHOBHOM Henoanaywres [1TY, ocoGoe BHHMaNHRE yAeNHTE PaccMOT-
pendio cnoco6oB NoBbIeHHs ux skoHomuunocTH. CoBepuiencTroBanne [1TY BoamoXKHO
10 NYTH YBEJIMYEHHS MOIHOCTH OT/IeMbHBIX GI0KOB, ACNOAL3IOBAHKA NApa 60/iee BhICOKHX
NAPAMETPOB {B YACTHOCTH, 3AKPHTAUECKHX) , PETEHEPALIHH TEMIOTH, NFHMEREHNS KoMBi-
HMPOBAaHHBIX UHKIGB. KpoMe TOro, pa3spafaTbiBaioTcAl HOBLIE CXeMbl peofipa3oBaHHA
9HEPTHH TOINHBA B 3EKTPHHECKY10 SHepruio. [loaromy nayuwTe npHHUHOD AelcToHA
H TEOpPETHYECKHE OCHOBLL MPeofpa3OBAHHR SHEPrHU B TOMVIHBHHIX 3MEMEHTAX, TepMO-
3JIEKTPHUECKHX H TEPMOIMHCCHOHHBHIN TIPenfpasoBaTensix.

Heenegosaiue OCHOBHOTO UHKJIa — Lukna PeHKiHa, a Takse Oonee CADHIHLIX
UMKJIDB N2POCHTIOBLIX YCTAHOBOK OCYIECTRIARTCH ¢ HOMOLWBI0 ¢asosuix T's- u hs-aua-
rpamm. TlosTomy ymenMe aHAJH3UPOBATh UHKIH C NOMOMLBIO 3THX AHAarpamm ofssa-
TensHo. B 4aCTHOCTH, HYMHO YMeTb M30GpaXcaTb HA TS-AHATpAMME PEFEHEPATHBHbIA
UHKRL C KOHEYHMM YHCIOM OTGOPOB Napa W 3HATb, KAK OMPCALARETCHA TepMHTICCKl
K. 0. A. 3TOTO LHKJI4.

Kaxk HenocpeacTeeniio cienyer H3 Ts-AnarpaMmed, noBbIElHE NAYANLKOTO AABHC-
HHA WK CHHIKEHME KOHBUNOTO JABMEHHS napa BeJeT K YDEJHYEHHIO €ro BAAMKIOCTH
B KOHUe agHatiaTHoroc paciiupendd. flas Gopk6ul C THM ABACHHCM NPHMCLACTCS
npoMexcyrounslii neperpen napa. HeoGxoaumMo NOMKHTS, YTO B 3ABHCHMOCTH OT napa-
METPOB BTOPHUMOrD Meperpena TepMddeckuil K. M. 4. LHKAA NAPOCHIOBOH YCTAHOBKH
MOMET KaK YBEJHUMBATLCH, TAK M YMEHBLIATLCSA. ‘

CTeMeHb COBEPLIEHCTBA JTI060T0 UKKAA ONPeNefAeTCs CONOCTABIEHHEM €rD TEPMH-
YECKOro K. T, . C TEPMHTECKHM K. I . WuKaa KapHo n TOM e HHTEPBARE TEMNEPATYP.
OcobeHHO HAaTAfLHO 3TO conocrasiende s TFs-anarpamme. [lpH 3Tom mcnosmbayertes
KO(MpHIHEHT 3aTONHEHHA UHKAA, T. €. OTHOLIEHHE nofesHoR maowaiy (TenaoTbl)
ILHKAa K NOJAe3HOR MJIOWasH udKksa KapHo.
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Tepumuueckui k. n. A, uukna néﬂdﬁﬂﬁfﬁ%dﬂu :lcqsii.-dmu,ucm GEHMHEHH.H}
MOMHO NOBHCHTL, PHMEHARA GHHBpULE UHKN, B-KoTOPOM HPOME BOAE  HON0L3YETeH
AonomtuTensnoe patiodee BeilecTBo (pTyTh, Lean, audednn 1 1, 4,), Bamuo yﬁunm-a
KAKHE CBORCTBA STHX  RONOAHHTENBHAIX paoynx red LaoT, HM RpelnouTEHHe m.‘;
Cpaniesii ¢ Bofof (BOARHLM Dapou). : :

i-Ieuﬁmnugn OTHETARHBO MPEACTHABAATE NDEMMYILECTRS HOMOHHHPOBAHKONR BRpa-
GOTRH TEMNOTH o S0EKTPHUECKON suepran Ha T3,

Orpans4edEocTs |1 OHCTPOE YMEHbIIEHHE 3anac0R OpraHHYeckHx TOIAHB, & THEKE
HEPARHOMBPHOCTH [ACKONOMEHHA MX NHCTOUMHKDB Ha TERRHTOPHE CTPANE OpHAEOLIT
K 3HAYHTEABHOMY POCTY BHPAGOTEH SAEKTPUNECKDN SHEPIHH HE ATOMIEX SMEKT-
cranunax (A3C). Teopermweckne mminm ASC NOUOBHE UMKAAM COOTRETCTEYIOLWLNL
napo- # FALOTYPOMMHEE yeranosok. Beifop Toro wam wsoro TEPMOLHHA M HEEE KO0
WHENS SHUHCHT OT AINA W ACPECATHOMD COCTORHNR TENAOHOCHTENIR, KoTopsifl ui:ph:.m]lv
PYET Meped BKTHBHYI 30HY AAEPHOTD peantopa, Bepxuna TEMOEPATYPUAR TPauniLE
ITOTD LHKNA ONPENEeNAeTen MaKCHMALHG AvtyerHWof Temnepatypolt ofososer Temin-.
BLIARAMIOULRY SMEMEHTOR HAN AAEPHOFD Topouern. Ha ASC ¢ BOLAHBIN OXJTE M IEHHEM
HELLE BLEMD HENOABIYMOTCH MHIKOTEMNEDATY HbE haposde ke, Peaxtopu ¢ raso-
SLIM DRAZMAEHHEW (YriekHeand ras, TedHA) NOIBMIHIOT NOSBICHT MaPAMETPE BoRq-
horo napa 5 uukse. Tenaoeas crxema ASC B orae EAYHEAE BLIIORAETCH LBYXHOHTY)-
nofi. B peawropax ¢ kunswed ponof wan BHCOKOTEMASPATYPHEM FA300EM TERAOHDCH-
FEAEM MOMET NPUMEHATECH OOUOKDUTYPHAR cxemd. B MOCAEAHEN CAYMAE BOIMONHO
TAKKE HCHOABIOBAHHE O0MHOTO PAIOTYPAHHNOTD LuKAY,

Ha sromuux cranumm MOTYT HPHMEHATLCA Te e cnocofbl NOBHINEHNR -
PERTHEHOCTH, UTO W H3 TERAODMX HENTRHUECKIX CTAHUMAX: PUreHEPAUNT TENAOTL
fpoMekyTounMl neperpes napa, NAporaloBke H OHHAPHLE WHEIR B 1. o, Dp.nar:c:
0 HACTOHULEE BPeMR CTPORTCH Faaasim 00pason BapoTYpOHHHLE CTAHUMN, B Gbnes
CROAILE HAXOMATER NOKA B CTANHH HOCAEADBAKNT ¥ MpELBEPHTEILROA oTpaborii.

B nucastiuue rogs moRBIANCE ATOMHNE CTEHILHIL, MPElHAIMAHENHEE XAA WeHTpA-
ANLDRENIOrG TennocHabiennn, K wx wicay orMocATon ATOMHME KOTENBHEIE [STOMIKe
CTadunn TemocHabmennn — ACT), arosmiwe CTRHUHHE NPpOMBULTEHHOTD TENAocHal.
wenun (ACIIT), atomibe remaosenTpocTanuil (AT3). Tepuwe apa THna ¥CTaHO-
BOK IPeAHASHANENUL TOALKG OAA TENAOCHAOMENNR, 4 i TRETLEMY THOY OTHOCATLES
CTANHLMH, ROTOPLE HCOOALIYWT AR GAHOBPEMEHHON BRpAGoTEH FACKTPHUCCHOR SHep-
HiE H TenAOTH. (Gap, ropavas Woga). Tennodunsunsrnse nkas ATIH Tamre HUHEM
HE oTaARNaETeR or urknos T3L, caurammmy OPraHHYECKKE TOMAKES, ‘

Jureparypa: [1; rn. 9, § 9-3, 9-4; ra. 11, § 11-1...11-7; ra. 12, § 12-1...12-3].

Bonpocst zas camenposepkw. 1. Tlouemy B naporypSunnmx YCTAHOBKAX He HCnoab-
ayeren Lhsn Kapuo? 2, ITowemy OCHOBHEIM PAGOHHM TENOM NapaTYpOHHHAX YCTAHOBOK
CAYHHT BonsHol nap? 3. MaoGpasure unka Penxnna B xoopgunaray pu;T.50hk s
4, Hzofipaaure APHHUHNHANLHYIO CXeMy NapoTypOSHHHON YCTAHOBKH, 5.,11;3}: KaI::HK.'
YCTORHAK MOMCHD NpedeSpeus paGoTofl, aTPAYHBAEMON HB NPHBOIL UHTATEABHOrG
Hacoca napoTypGuunai yeranoeku? 6. Kak samsior HanaAbHbE MapamMeTpnl napa wa
TEPMHYECKOR K. 0. g, uuKkaa PeHKHHa? 7. Hso6paaure B KoopakhaTax f, s yCJTOBHbII:'l"
fipauece pacwinipenus mapa B TypGuue c yderom norepe ua Tpenue. 8. Yto rtakce
BUYTDEHHHA OTHOCHTENbHMM K. n. f, Typ6uun? 9. Haobpaapte s Koopaunarax T, s
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HHKA NADGTYPGHHHOH YCTAHOBKH C npegeasHol péreuepauneﬁ. 10, TTokamure, uyto
TEPMHYECKHH K. I, Jl. PEreHepaTHBHOTO UHK/IA MApPOTYPSHHHON YCTAHOHBKH I0BbILAETCH
C YBeJNHYEHHEM UYHCNA pereHepaTHBHLIX oTBopos. 11. CocTapbTe ypaBHeHHe TEMAOBOrQ
fasanca CMEWIKBAIOWETD PeréHepATHBHOrO MOAOTPeBaTeNd NapoTypSAHHONR YCTAHOBKH
€ O\HUM perenepatHBHblM oTGopom. 12, HMaoGpgaute B koopanrarax T, § WIeadbHbIl
IHKN MapoTYpGHAHOH YCTAHOBKH ¢ MPOMEXYTOUHHM neperpeeom napa, 13. Mao6pasu-
Te B KOOPAHHATAX /1, § MPOUECC PACIIHPEHHA Napa B TYpGHHE NAPOCHAQRON YCTAHOBKH
¢ ABYMH [IPOMEMYTOUHBIMH MNeperpepamH napa. Kak ckasbiBaeTcs nmpomestyTouublii
neperpep napa Ha ero KowewsHod maaknoctH! 14. B uem 3aknwouaerca cywuocth
KOMOKLIMPOBAHHOH BEIPAGOTKH 3EKTPOsHEPrHA W Tenyot wa TP 15. HaoGpaanre
NPHIIUMNHANBHYIO CXeMY MAPOras’csBof YCTAHORKH H ee HAeaNbHuH LMKI B KOODAHITa-
Tax T, s. 16. B uem 3akAioyaioTCA [PEHMYUIECTBA YCTAHOBOK ¢ MT A-renepartopom?
17. Kakim o6pasoM NOBLIMARTCA AEKTPONPOBOALOCTL 1Aa3Mbl U Kauaae MIJi-reie-
paropa? 18. ONHWATE NPUALAN DeACTBUS TORAHBHOTO 3aemMeHTa. 19, B uem aaknoqaer-
€A NPHHUMAHAAbLHOE NPEHMYILECTBO YCTAHOBOK NPAMOrQ NpeoGpazoBalivf SHepIHH
110 CPEBHEHHID ¢ COBPEMEHHBIMH TEIJIOCHJAOBBIMH YCTAHOBKAME?

TEMA 1i. UHKIbI TPAHC®OPMATOPOB TENJIOThE
XONOOHJAbHBIE H TENUTIOHACOCHBIE YCTAHOBKH

Nporpamma. Xonoguaouuil kosdduunent. Koadouumrest tpancdopmanun renno-
Tol. OGpaThuid uakn Kapno. Cxema W UHRN BO3AYINHOR XOAOAMIbHOR YCTAHOBKH.
TepmosMuamuueckue CBOHCTBA PAGOYHX Te NAPOKOMIIECCHOHHEIX TPAHCHOPMATOPOB
Tennots. Cxema, WHKI H XOMORHIbHbI KO3( QHUHENT NAPOKOMIIPECCHOHHON XONOLHIB-
Holl ycraHoBKM. [lpmunun gefictsun TennoBoro Hacoca. TepMOAHHAMHYecKoe cpame-
HHe adpeKTHBHOCTH TENAOBOre Hacoca H rendodmxannd, Cxema u IpHHLHN pafoTw
a6copGUHOHHON XONOAUNLHON YCTAHOBKH. Merolbl CiKMMEHHS a3os.

Meroguueckne ykasawua. TIpH H3yueHHH LHMKI0B TPaHCHOPMATOPOR TeMAOTH
{XONONHABHEIX 1 TEMJOHACOCHRIX YCTAHOBOK) CAEYeT MMETb B BHAY, 4TO 34ech
9TAJIOHREIM fABJAETCH o6paTHnil uHKad Kapho, ocyluecTBAfeMEH B COOTRETCTRYIOIEM
nureppaye remmeparyp (7..T1). Xosommabuulli xosdduuMent uukra Kapuo e, =
= Te/(Ty — T3) 1 kosdpdwunent TpaHcpopmauun Ternoru w, = T /(T — Ta) umeior
MAKCHMEJbHO BO3MOXHEIE JJIA STOrD HMHTEpBada TeMnepatyp 3Hauedds, [loaTomy
CTeHeHL COBEpLIeHCTBA TpaHcdopMaTopa TemoThl OyJAeT_ TeM Bbille, yeM GalKe ero
HO3QUIHEHT TpaHchOpMalHK | K 3HaueHHI0 W, (Han & K e.). [ns umeanbubix
UHK/ICB 1aPOKOMITPECCHOHHALIX XOMOMHABHEIX H TENJIOHACOCHBIX YCTAHOBOK Koot ulHen-
Thl TPAHCHOPMARHH NMOUTH COBNAABIOT CO CBOHMM AHAAOrAMH A OOGPATHOTO WIKAA
Kapuno, a 0/A BO3LYHHREIX — OKA3HBAIOTCA B HECKOJRKO Pa3 MEHBLLIE,

* Jlureparypa: {l, rn. 13, § 13-1, 13-2, 13-3, 13-5, 13-7, 13-8].

Bonpocs nan camonpoeepkd. |. YTo Takoe XOJ0AHALHEL KO3 PHUKENT H KO-
ipHuHeHT TpaHchopManaH TenaoTH (oTonHTeALHbI Koadduunent)? Kak ceaszaus st
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| meansiM? 2. Haofipaanse UpHAURNHARLHY0 CAEMY DOIAYIIHOR Xonamunbiof ¥eTanos-

KW H oee preadwhdl uHED B koopamnarax o, v o T, 5. 3. Hakowo nassasdenis
AETAHARPA & BOMYWHOR XOAOZMALHOR ycTanomxe w NOYEMY Cro HENLIA 3AMEHHTEH
npoceensieM nentiien? 4. Haofpaaure NRHALHNHANLHYI0 CXEMY NapOKOMOPECEHoN-
Hofl XoaoaRTERGR YCTRHOBKW © APOCCENbHLM BEHTHAGM H E2 HaeadbHuil UHKEA @ KO-
Opaunaray T, s 5. Kause npeamymecrsa ameer napokomnpeccuonnan KONOEHNLHRR
FCTAHDEEA 20 CPEBHEHHI ¢ BOSNYWHOR? 6. B wew sagnouaercn OPHHUET AeACTRRD
Tenaonure wacoca? 7. Haofpasute npuaunnsaisuyin cxesy abicopbunonKol os0I k-
Hult yerauoakd. Kak noswwaercs Taanende Khagsrents 8 sTON yeranonke? 8. Kak
RAHAET MEPEOTAAMIEHHE XNEEAFERTS NOCAE KOHABHCATODA Ha 3HAYEHHE r'maqlqm'uuer-:m_
YPRHCHDPMALHE TENIOTH TenIORacocHol yeranosn? B, Faxim CHOACTHAMM BOJMHE
nGaanate xaagarenta? 10, Onmunre ocHopxse METOIE CHUKEHEA FE306.

TEMA 12. 9JIEMEHTBI XHMHYECKOR TEPMOJUHAMHKH

NMporpamsa. Tlepsui saxon TepMoLMBaMIKN B TepMuxiEMil. Tennosol sdieyt
KHmuueckodl peanuuy. 3axon Tecca W ero coegerows, 3aBHCHMOCTE Temaonoro 3
PEKTE  XHMHUECKOH peanuun o Temuaparypu  (3axon Kupxroda). Cranpapriui
Tenncooit sgderr, Bropofl sakon TepMonusamEks 8 TEPMOXHMAH. 3akoH neflcTayoumg
mace. Xumuyeckoe pasmosecie. Kowcranra pasiosecks, Crenens AMccouaunn. Coo-
GOUMAR SHEPIHA B HA0GEDPALT nOTEHLRAN (croSomHaR IHTEALNKA) Kak KapakTepHeTH-

MECKUE DYHEUKK. XuMHueckdd noTesupan, Ypasnesye MancHuansmol PROOTH XinH-

HecHoll peakmue (ypansenne Tu6ifca — Teabmronbua), XeMmuyeckoe epogeroo, Koi-

ETAUTE PABROBECHA H MAKCHMEALHAR PafioTa peanmin. JapRCHMOCTS ROHCTAHTH pan-

HOBECHA OT NaBAcHHA M TeMIepaTyb. Temnopas TEGpEMa Hepm:'ra. C'raH,a,ap-muE
FRIUCHHA TEPMOOHHIMHIECHHYE DyHEUNY BewecTs,

Meropuueckue yeasanun, Tpa wsysennn aTof Tems ofpATHTE BHUMAHKE HA dop- .

MY ZAMHCH MepDOr0 3aKOHA TEPMORHHAMHEN o TEPMOXUMHE. TepMOnHsaMHYSCKEs
CHETEME HMEST SHECE AONOAHHTENBHYIO CTENPHE CHOGOAKL, CBASEHHYK © HIMEHEHEM
XHMUYECKOM) COCTABA AELLECTREE, ﬁuamuy KHMHUECKHE PEAKUHH MUTYT NPOTERATH TN
PHECHDOBARUOM IHAMEHHI AByX napamerpos (monpemep, T = consl # o = canst),
CRBAVET TAKME YOHIMBATE, WTG B [OHRTHE <00pATHMOCTE  XHMHMECKON  peaRuMiD
AKASNMAZETCA HEOR CMBICH, des TOT, Koropeil COMEPHHTCA B HORATHH «OOparimocTy
TEPMOAHBAMHUECKHX NPOLECCORS.

Jureparypa: [1; ra. 15, § 15-1...15-4].

Bonpoce pas camonporepun. 1. Crodibkn MAPAMETROR MOTYT OCTABATLCH MOCTORN-
HulMi mOH APOTEKSENN & CHOTEME XHMANECKON peanuuu? 2. Januwere nepedt aakon
TERMOULIHAMUKY L3R XHMHYECKN AKTHRHOR cActemst 3. Yro rakoe TenAasoi dupeir
ximpdeckon peakuus? 4. Iak coasanm TELIOBLE siuperThl HIDHODHG-HIOTEP MHYECKNI X

= W H3OOApHO-HIOTEpMBLECKHE ), NeakuuA? 5, Cdopmyanpylite saxor Mecca u ero
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OCHOBHEIE caeacTBiA. 6. Kakum 3akonom onpepensercs sasncHmocTs TeMIOBOFD 3¢~
(eKTa xMMHuEeCKOW peaxuum oOT Temocparyp, Npu KOTOPOH oia hpotekaer? 7. Ypo
THROE CHOPUCTL RHMHYECKOR pearuun? §. Coopmymupyilte aanon RERCTHYRIILNY MaCE,
8. Yro varoe xumuucckas o6patumocts peawuun? 10. Hzfito ONCRERCHIE KOHCTA T
paoronecHs K. u K. Kakan cpaan CYWECTBYET MEXAY STHMH BEgnuHuaMu? 11, Kamnw
CHOOGHOM, JHEH KONCTalTY PABHOBECHA, BHINUCAHTE papuoeecuwil coctas? 12, My
THKOE CTRNEHL ANCCOUHALNN H KOK ONF CARAAHS © KoweTsirodl pasopccun s 13 Kag
FHBROUT OT NABJEHHS CTENCHE AHCCOLNANAN ¥ Peakuiil, NpOTERTIOWNE © 1Mol onios
WGB3 HIMEHEHRT KOIHYECTRA BedlecTaa? 14, Kaw onpesensercn Mascnmmliuhas rata-
Y HIDXOPEO-HIOTERMNIECKHX 0 HI00apHO-HOOTEpMILECKiY peakuMA? 15 Bugenire
YPABHEHHE HIDTEPMI XHMH4ecKoll peakuun, 16, Cipopmyanpyiite sakon Bawr-Todupa,
17. Copmyanpyiite venaonoi sakoy Hepucrs, 18, Mowkamure, sto ug 3akoun Hepuern
FASIYET NPIHLMIHAALHAR HELOCTHMHMOCTE Acomirione sy TEMNERATY L,



KOHTPOJIbHBIE 3AAHHS . 5

Konrponshate aapaun # BOMPOCH! COCTABJICHH N0 BApHAHTHONR cHeTeme. Howmep
UAPHARTA ONpelesseTca o Tafiiue DapuaEToB B 32BHCHMOCTH OT ABYX DOCAELHHX
uniip yeefHoro wHdpa crynekrs, Hanpusep, npu wippe 184212 crynenr Banossser

I2-fl papHanT 3agaunA, LA HOTOPOro B TAGHLE YKA3aHLW AoMepa 3agaw: 5,12, 27, 40, .
PeX KOHTPOABHHX paSoT

A 0 sonpocon: 10, 16, Taxus 0BpazomM, B Kamaod 3 T
CTYABHT pewlaer nATL 3aAa9 o OTBEYAeT HA Wma Banpoca. PaGoTH, BHNOJHEeHHBE
e N0 CBOEMY LIN(DPY, ue paccmaTpuBaloTCA. )

SHJJ,HHHH BUIOJHAIOTCA B TAKOM nopsanke. Ycnopue 3ajadd HIH KOHTPOALHEA

BONpOC nepenuchBaercs moanHoeToo, B PELMIEHHH aafnayH IIOCJIEI[OB_&TEJII:HO DG'I:HCHFIETCH.

HaRaf BeMYHHA ONMpenenseTcs i no Kaxoh Gopuyne. Hanucas dopmyny, Heobxoaumo

AATh IKCIAHKAGHIO BXOASUIHX B Hee BEJHUMH ¢ OGBACHEHHEM, OTKYAA OHH Gepyrea {n3 !

YCNOBHA 3aKaUH, H3 CNPABOYHHKA HJIH Ghuln ONpeneneHn panb
YHAIMBATE CUHHHUL BETHYHH, KK 38 0aHHHY N0 YEADRHIO 30ANH, TAK U HAflLeWHKX MpR
e peiedin. TTpi peweni sanas # B oreerax ua BONPOCH CeAYeT HCNOAL3OBATH

Mesayuaposiyio eHeremy eanany (CH). Ovoerw ua HOHTPOABHBIE BOMPOCA BOJKHBL
Guarh MeMep e e My,

e 1 T. n.). Heofxonumo

BuivueneHHbte snasenus sennyun OKPYFASIOTCA A0 TpexX sHAualHx undp. 3Inave-
1M toKasarenedl crenenu (Hampumep, mokazartenu aguabati k) Noamun COACPHATD
HeTHIpe aHaYEWHX LHDpH,

lepex suinonnenuen KONTPONLHOrO 3aAaHHA peKoMerayeTcs O3HAKOMHTBLCA ¢ pe-
UISINEM THTOBAIX 38434 MO yueOGHHKY MaH 38 Ja4HHKY.

Koktpoibiue patoru BHINOJHAOTCA B retpazi. s aamerok pelleHsenTa ocTae-
AHIOTCH NMONA M HECKOABKD YHCThLIX cTpawni. B kowue paGotit npueoautes CHHCOK
HCMOALIOBAHIWON JTHTEPATYDH, AaTa BMNOMHEHKS paGoThl H mogmuce.

Tabanua sapnauton

==
Homep Homepa [Homep Homepa
BUPHANTA Homepa sanau Bonpo- |Raphau- Homepa saaau BONpO-
com Ta ton
1 2 3 4 5 6
01 5,11,26,39,49 9,19 bl 10,1 l-,30t38,4-3 8,13
02 —4.20.24 31 50 1,20 52 9,20,28,33,42 . 3,12
a3 3,19,22,40,48 10,18 53 8,19,26,31,41 L1
04 2,18,30,32,47, 12,17 54 6,17,24,40,49 10,19
05 1,17,28,37 46 7,16 55 5,16,21,34,48 4,18
| 06 10,16,25,33 44 3,14 56 4,15,29,39 47 8,17
26

Ilpodormenue rata.

! 2 3 4 5 6
,15,23,38 45 8,15 | &7 7,i8,223645 | 6,15
gg 3, 13,21,35,50 6,20 58 2,16,28,40,4] 1.1
09 7.13,27,31,49 1,15 59 I,i5,26,:'35,4§ Ak
10 G,12,20,35,48 5,18 60 10,14,23.31.45 115
11 6,13,30,36,47 6,17 61 9,13,21,36,47 6,17
12 5.12.27.40,46 10,16 62 8,12,29,34.49 4,19
13 v 4,11,25,35,45 5,15 63 7.11,25,39,50 8,20
14 3,20,23,31,44 1,14 64 6,20,27,33,48 3,12
15 2,19,21,33 .43 3,13 65 5,10,24,37 46 7,1
16 1,18,29,38 49 8,12 66 4,18,29,32 44 2"1}
17 10,17,26,34.4 4,11 67 4,19,2%,33,42 3,19
18 + 9,16,24,39,50 9,20, 68 3,18,21,39,46 9{2
15 8,15,22,37 48 7,18 69v 2,17,29,31,43 1,15
20 7,14,28,32,45 2,16 70 1,16,27,36,45 6'1
21 7,15,29,33,44 3,14 71 10,15,24,32, 44 2, g
22 6,14,21,37,42 7,12 72 9,14,22,37.46 7,17
23 5,13,28,31.43 1,13 73 8,13,30,35,47 5,18
24 4,12,26,36,45 6,15 74 7,12,26,40,48 10,1
5 3 : 75 6,1128.34.41 411
25 - 311.24,32,47 217 1
26 2,20,22,34,49 4,19 76 5,20,25,38,42 S 12
27 1,19,30,39.50 9,20, 77 1,20,26,39,43 3.3
28 10,18,27,35 41 511 [ 78 3,14.27,35,50 5.20
29 9,17,26,40.43 10,13 79" 2,13,25,37,49 719
30 8,16,23,38,45 8,15 80 1,12,23,32,48 2,18
3l 8,17,24,39 47 9,17 81 1,13,24,33,47 A7
32 7,16,30,34,49 .4,19 82 10,12,21,39.46 9 :5
33 6,15,22,38,50 8,20 83 9,11,29,34,45 4, 15
34 5,14,29,32,48 218 | a4 7,19,23,37 44 T,] ]
35 4,13,27 37,46 7.16 85 6,18,25.31,43 L3
36 3,12,25,33,44 3,14 86 5,17/22,35,42 5,12
37 2,1i,23,35,43 5,13 87 4,1 ,30,43,41 10, i
a8 1,20,2t,40,42 10,12 88 ..3,15,28,35,43 b,15
3 10,19,28,36,41 611 | B3 2,14,26,38 45 8, 17
40 9,18,26.3] 44 [,14 90 2,15,27,39.,47 9.19
41 9,19,27,32,46 2,16 91 1,14,25,34,49 4,1
42 8,18,25,40,48 10,18 92 10,13,22,40,50 10,20
43 7,17.21,35,47 5,17 93 9,12,30,35,48 2:3
44 6.16,23,39,45 9,15 94 8,11,28,33 46 | f
45 5,15,30,33,43 3,13 9 | 7.20,24.38.42 8,12
46 4,14,28,38, 42 8,12 96 6,19.26,32,42 2,13
47 3,13,26,34,41 4,11 97 5,13,23,36,13 ?,]4
48 2,12,24,36,46 6,16 98 4,17,21,31,44 L
49 1,11,22,40,47 10,17 99 3,16,29,37,46 716
50 £0,20,29,37 48 7,18 100 3,17,30.38,48 .

KOHTPOJIbHASl PABOTA 1
KonTpodbHas paGota | skaiovaer B cebs sapaus, OTHOCHI.IAHE'CH K TeMam 2.-;.6
Kypea. B sapauax 1...l0 paccmaTpueaerca ofipaTHMuE aanaBaTubiit {H309HTpORNKLIA)
NMpouECe IAS CMECH HACANBHLIX 3308, Pewas »Ti 33184, HeoOXOAHMO BHUMATEABHO
OTHECTHCE K CTIOCOOY 33AaHHA cMeck (B MAcCOBHIX HNHM OGLEMHHX LOMSX) W pacyery
NUKA3aTEAS HINIHTPONLL CMECH, COCTOALLEH M3 IBYX- W TPeXaTOMHLIX #Ae4JbHbIX
raszos. TemjoemkocTs rasop pexoMeHgyercR onpeiensTs no Tabn, | NPHMAOKEHUS.
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[Tpn wenoas3onspng APYTHE WCTOMHUKOB OHH HOSMHE GMTL OOR34TENbHE YHEAIAHEL
B zamavax 11..20 PACCMATPHBEETCH CONETaHHE ABYX npocTeduny TEMLHAA N -
HECHIIA NPOUECCOR HAESLHOTD rasa, Pewan atu FANANH, HEOOKOAHMO YYBCTH 38RICH-
MOLTE TELAGEMKOCTH T43& OT TEMNEpaETYph, Cpearion s warepaane TeMARPATYR O
fy n0ile TEOAGEMKOCTE CARIYET PECCHNTRBATE M0 Qopmyae

:2=(c u“t) Aty —t),

i/

c

i

2
N [2 ¢
0

ONPEAGISA TEeNAGEMKOLTH cl no ta6a. 2 npuiomernn. TpH Henonb3osammy LpYrHx

0

METOANR PACHETA HAH APYTHY METOMHHIOR O0SSATEALME COMAKA HE HETONHHE.

Hanaum 21...30 noceawens npoueccam, NpoTERSIOULEM B O5ACTH BAAKKEK NapoR
PE3NHNHLE BeweeTs; awmuaks (NHi), asoxcuaa yraepogn (CO4), wasaoua RI2
(CFCLy) (8 [1] 370 newecruo wasumaercs ppeonom 12), Tlpn pewends sthy
Jaad NEOOAGNHMD NONBIOUATLER TABAHLAM c2ofCTE BRULECTE HA WM HACHLLEHHA,
NPHEELEHHLMI B DPHAORKEHHN K DaHKWM METOLHUSCKIM yeasawnan (Tabn. 3.5 npu-
Aodenus), [onLsopaTLen THAFDAMMAME STHX BewpeTn PRIpellACTER JHIIL AR KoNY-
POUEA ARABHALEOCTH PEINEHIA 327ay,

B sagasax 41..40 POCCMATPHBAIOTCR HPOUECCH WAMEHEHNA COCTORMAN AOAANOrD
naps, ChodeTsa BOARHONOD NAPA ONpENEINTh N0 hs-pnarpamme. MMomesosarben Tabai-
LAMH R PACHETAMH CASOYET JUIIL B Tox CAYHANK, HOMOE DENHYHND HE MOMET Ghith
HafiAeHa 10 LHAFPAMME, B TaKmMe LAH HOHTPONA (PaBHALHOCTE pacyetos.

Janayu 41...50 noceAwens npHsEHELI0D AHPHEPEHTHAN BN COOTHOWENHE Tepuo-
Lunawnie, Hanfionee cyiectacH mbin AP HAYWEHHH PRIAENS ABTAETCH YCBORHHE TeX-
HEKN HENOIBAOBAHKA STHX CODTHOWEHHA, TOSTOMY 3g80s PACCMATPHERIOTCA REnGoes
HPOETHE ypanHendd coctosnin. B mexoTopuix samaudy NEHXOANTCA HMETH g0
C AEBNCHMOCTAME WHCTHOMO Xapakteps, NoTopue NOAYYRIOTCH MY COOTHETCTHY KNI
YPHBHEHRI cOCTORRIR npR HKCHPOBAHHOM IHAYSHHM OOHOMG M3 nopameTpos. o
MOSUORAET HADCHATE TPOMOSAKHE BUdHCASHEN B Heqaer HENOMBAYEMBE AGH PELIEHHA
AHMEY NPHEME DOSEE HArARZHLIMY,

Pewenne yanaun CABNYET HAYMHATE © SANHCH AWPaMeHns 40§ QIPELENEHN A
HCHOMOR BenHYHHL B Awipdepenupansron dopme; Ecmn sto CRELHANLRD HE orosapeno
U OYCAGDHW 3BRAME, HEMON 3TOMG BRPAWERHS NPELCTARANTL Be ofiasaTensko, Oua
MORET fbITh HafineHo COOTRETCTEYIOMICM pasiene yuelHuxa [CCHAKE HE HWETOMHHE
OOA3ATENBHR ), JATEM © NOMOULLIG YPERHEHHRA COCTORHMA BEUMCAMIOTCN. BOE YaTiHbEe
MPOHSEOAHEE, BXOLALIKE B BPABYI HACTH FTOrO supanwendd, [p sTos nponasogmue,
COARPIRALLIE SHTPOMMI, NPEABAPHTETRHD AOMS W il ARMCHEHE C nOMOULLID BHije-
PEHUMAABHIY COOTHOIIEHRA APYTHMH, KOTOPHIE &2 HE Ccolepmar.

Ecnn vpediyerca QOPENEARTS NPMpauesne karol-apto BENHWIHHE, TO HeolxogHmo
NPORRTEFPHPOBATE BHPEMEHUE, REII0Y SIS COOTRETCTUYIOMIYIC mpoi3sonny0. [Ipy
ATOM NeOGXOANMO NOMIHTE, 4TO NPH BHKCHpoRaHHOM AHBHEHHI DIHOTD H3 NAPEMETPOD
(wanpumep, T = const) owa cranosuTei dynruned ToaLxD ofuoR nepementof. Ipoita-
AWETPHOYEM NAA0KENHOE RA NPHMEPE pemenis cheaywuedt asnayi,

Onpeaennts upypamense HIBXOPHOR TensbeMKoCTH npa HIOTEPMHYECKOM HIMEHE-
i (T =Ty =600 K) yienwsoro ofnens or wp= s'fkr no py==0 | M,
BLAH BELLECTRO OOANHEAETCR YPABHEHHI COCTORHHA

28 .

1

(¢ +57) C—n=rT,

Fig @ H b — nocrostuAbie BeauukHW (g = 1,1. 10° H- u*- K/kr?). -

B oSutem cayuae maoxopuas TEMVIOEMKOCTE BEWECTBA HEMARTCH (yHKUuHed aBYX
MEPEMEHHBIX, HANPHMED ¢y = ¢, (T, 0). [1pu PpuKcUponaHiomM 3HaYenHH TEMICPATYPLL cv
Hpitpaiteise GyeT 3anHCETh TOALKO OT U, T. e,

& de,
T'=consl + Ac,= Ac,(v) 1 Ac o= K (_-E) do
| .
|
Henonbays wasecThoe cooTHowenue {1}

de, a%p
3/, = T\3p2
vir ar:/s,
H YTHTLIBAS, 4TO M3 3313HHOMO [0 YCJAOBHI 344344 YPABHENHA COCTOAHHS caenyer

gy R a
(6_7)U_U_b+02T2'

( 62p) 2

- arz/, CuiTd’

OKOHYATENLHO nonyYaeM de, %
( do )r - v?r? ;

¢f de 922adu 2a { 1 | 2-1,1-1057 |
Ac = ( ") =—\—= & e s —
Cg o/, -‘uﬂr2 rﬂ(uz v,) 6007 (0.1 1)
/]

= 5,5 M/ (kr - K).
Ecnu yyects, uto gaa mHorax sewecrs H30XOPHAS TEMJOCMHXOCTE HMESeT 3HAYEHHe
nopsiaka 10° A/ (xr - K}, To MoxHO cuntath 3aBHCHMOCTE TENIOEMKOCTH OT oObeMa
BOCTATOUHO cnafol,

o~ 3AJAYH
{ 1./Cmech uaeanplbix razon coctout 13 8 kr COg, 10 kr N2 1 2kr O,. B nauanbnom
COCTGAHHM 06Lem cmecH V), = 16 m*, a Temneparypa £ = 57 °C. B peayavrare ajua-

GaTHOTO CHATHA NABJEHHE CMECH BO3PACTET 10 3HAUCHHS p2 =086 MIIa. Onpe-
LENHTh NABAEHHE CMECH B HAYaubHOM COCTOAHHH, 06heM M TEMIIEPATYPY CMecH
B KOMEYHOM COCTOAINHM, PAGOTY CKATHA H MIMEHEHHE BHyTPEHHell SHeprHH cmecw,
CunraTh, YTO TeIVIOEMKOCTL ra3oB He 33BMCHT oOT TEMITEPATYPH H ONPEALIAETCS
no tabn. | nmpunoxenmn. Qnperenath mapuMathHbie AaBgeHHA raaos, BXOAALIHX
P CMECh, B KOHEUHOM COCTORHKHH. HaoGpasuts npouecc B pv- u Ts-muarpammax.
t=2. CMech MAeaNbHLIX Ta30B  32HAHA OGBEMHEIME DOMAMH: Fog =06, ry ==
=03, rg, =0,1. O6man macca cmeck M = 20 kr. B HAYAADHOM COCTOAHHH obbem
cvecH V= 15 m" n. Temneparypa £ = 47°C. B ptayabtate amMaGaTHOFC CHATHS
AapjicHHe CMecH ypesnuupaercs A0 p: =09 Mlla. Onpegenutt masaehue cmec
B HAYANLHOM COCTOAHEH, TEMNEPATYPY H OGBHCM CMECH B KOHEUHOM COCTOSHHM, paGoty
CHATHR H HIMEHEHHE BHYTPeHHell sHepruk cMec. CuuTaTh, YTO TEMNOEMKOCTD razos
HE 33BMCHT OT TCMMNEPATYDH H ORPENSNACTCH MO TabA. | mpHJOMeHHd. Qnpenesnth
MapuHanbbe HasAeHHA ra3os, BXOAALULEX B CMECh, B KOHEYHOM COCTOHHHM, Hsaobpa-
3UThL mponece b pv- B Ts-guarpammax.
3. Cmeck naeanbHEIX ra308 cocTonT u3 30 xr CO4 24 kr No 1 6 kr Oy, B nauasp-
HOM cocTosHuH oGbeM cMecd Vi = 1,7 »® u Temmepatypa ¢, = 330°C. B pesyanTare
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32iaBaTHOND pACINPENA TeMnepaTyYpa rasa YMEHDWAETCA 10 f1 == |0 °C. Onpene-
ANITH ASAEMIE CMECH B HAYAALHOM COUTORKMN, O0BEM 0 AaBACHHE & KOHEUNOM CocToR-
liiy, pafiory paciinpelns 0 uimemeine BuyTpensedl sueprun cuech, Cuirats, wro
TEMIOEMIOCTE TA308 NE 3ABHCHT OT TemnepaTyps W onperenserca no Tada. | oppu-
el Olpescants nAPLNAILHIEE ARBIEIHA TI08, BXOLRWHY B CMECH, B KOMEdHOM
tocrominie. Hsofpasnre npousce & pee @ Ts-puarpaumax.

4. CMech MAeaNLHLIX FA308 38/48Ha O6BEMULIMHN ABAMK: ron, = 0,00 2y, = 0,95,
Fy = 0,45. OGuian macca cwecn M = 20 xr, Mapamerpu cuecy o r{nqaalbnuﬁl COCToN- |
Hhn: gy =0,1 MIla, 1, =40°C. B pesyavrare agwaSatuore CHATHA OOLEM CMecH - I

Onpeaeants napuuanbnsie A2BNEHHA TA308, BXOARLIHX B CMECb, D KOHEUHOM COCTOS-
Hin. HMsofpasutb npouece 8 py- o T's-pnarpammax.

+ 9. CMecb HaeanbHLIX 4308 cocToMT wa 20 kr Ny 16 kr COs v 4 xr Qs. Tlapa-
METPBl CMECH B HAUAAbHOM cocToAHMA pr=0,1 MIla u {, =60 °C. B pesyavrare
a1uabaTHOre CIKATHA NaBJeHHE CMECH BO3DACTAET A0 3HAHEHUS p2 = 0.5 MIla, Onpe-
IeNHTL 0DhEM CMECH B Haua bHOM M KOHEYHOM COCTOAHHAX, TeMIepaTypy H [MTOTHOCTh
CMECH B KOHGYHOM COCTUAHWH, PaGoTy CMATHA H HIMCHEHNE BUyTpessel) IHEPrHK
cmech: CuBTaTh, YTO TENJ0EMKOCTb TA30B He 3ABHCHT OT TEMNLPATYRH |l GUpeiennerca
no 1abn. 1 npusomenns. OnpenenuTs NapuRafniHe [ABASHMA 830D, BXOXAL AKX

YMERLIIBETCH 00 3naveHHA Vi =T u* Onpenenure ofuem cwmeck o HAYEABHOM C0-
ETORHMM, NADACHHE 0 TEMNEPaTYpY EMECH B KOHENHOM COCTORNHE, padory ciarus
I IMEHERHE BHYTPeUHL SHeprun cwecn. Cuntarts, yro TEMNOEMKOCTE PR30 HE Sa0H-
CUT DT TEMNEPETYPH H ONPERETACTON 00 Ta6IL | nphacsenda. Onpenennrs napugans-
HBIE JARTENHA FAS0D, BXOARUIHY B CMECE, B KOHEYHOM cocTonaul. Haolpasurs npoyece
b opo: W Ts-anarpaMmax,

5. CMECE HARAALKEY ras0n cocTonT 3 16 kr COy 12 ke Ny 6 3ur Oy, OfBe cume

ENC8 HAYAThHOM coTomMMM V) =20 w, 3 gannenne p1=10.1 MMa. B peaynrrare 1 Tason HE SaBHCHT OT TEMNEPATYPH U Gnpefenserca No Tadn. | npuiomennn. Onpege-
ARNADATHOrMD Harea TEMNEPATYPE CMECH BRSpacTaet Ao fp — 327 °C. Onpeaeants | JIATH NAPUMANbLHBIE AABJEHHA [d308, BXOAMLUMX B CMECh, B KOHEUHOM COCTOSHHA.
TCWMTIEPATYPY CMECH B HAMAALHOM COCTORHHM, DOLEM W NABJEHME CMECH B HOBewHom _L HaoBpaauts npouece 8 po- u Ts-gnarpammax.

COCTORHNN, pAOOTY CHBTHR W HIMCHEHRE DHYTPCRHER 3Heprun cvecn. CuiTavs, wro | H. Boaayx B3 HauanpHoro coctosuks / {py =4 MIla u f, = 1600 °C) avoxopno
TENAUEHEOCTL FAS00 He 3ABHCHT 0T TEMNEpATYDY ORpEAEnAETeR N0 Tadn. | npaaoms | oxaampaeTcst A0 Temnepatypel fa = 200 °C, a 3areM H30TEPMHUECKH CKIMAETCH N0

e, Onpegenss NEPUHAALIEE JAATEHHA Fas’oB, BXOLALHY B CMECL, B MOHCHHO [ COCTOAHUA 3, B KOTOPOM ps = p(. [lokasaTk nponece {-2-3 B pu- ¥ Fs-quarpavmax.

cocToRwid. HIolpasuth npouece 8 po- 4 I's-anarpammax. Onpenesnty 3nauenhn /, p 0 v Bo3Uyxa 8 Toukax {, 2 w 4 Buuscaurn FAcALILE

. Cuech HieRAbHWX rason cocTonT B3 32 wr COy, 40 kr N w8 wr Ou B paungs- 3HAYEHHA pabaThl, TENNOTH, HIMEHEHHA BHYTDELHeR JUEpPTHH & FHITPOINIH NO3AYXa

luM - COCTORHHE NEpaMeTpu oMecH py == 0.6 MM o LH=3T0°C. B pesyaurore ‘ 8 nponeccax [-2, 2-3 u 1-2-3 » uesom. HMaoxopusii npouece paccumrars ¢ yuerum
ANMAATIOCG PROLMPEHIN 1aBeH e CMECH YMEHLWARTCR 40 pp = (.| M[1a. pede- 33BHCHMOCTH TEMVIOBMKOCTH BO3AYXa OT TeMmnepartypn {CM. Tabn. 2 npuavxcins)

AUTE OOBEM CMECH B HAYEALHOM W KOHESHOM COCTORNMAX, TEMOEPATYRY W MADTHOCTL l r12. Kncnopon #3 1auaablloro coctostius | wsaTepMHUeCKH ORUMASTCH AU co-

EMECH U ROHEWHOM COCTOSHHH, pafiory PACIINPERHS i MIMEHENHE BHYTPEUHER Snupr | CTOSINAS 2, @ 3aTeM B H30XOPHOM LPOLECCE OXNAMIACTER 4O COCTORIMHA &, B KOTOPOM

cheen, CHTaTh, $T0 TEMAGEMKOETS Fason ke BARHCHT OT TCMNEPATYPL W ONPENSINETER f pa=pi. B Touke 2 napamerpui kacnopoaa fr= 1200°C W po =6 Mlla, 8 touxe 3

no tafa. | npusoscesdn, Onpensanrs UAPUHAALHRE ASBACHHA CA3I0D, AXOIRULIY | Temnepatypa f3 = 300 °C. [lokasars npouecc [-2-3 B pr- n Ts-guarpammax. Otpeae-

B FMECL, B WOHEUHOM coctodnnd. HaoGpasirs npoUece & pu- W Ts-nHarpamsay, | JHTE 3HAYCHHS p, W © B Toukax [/, 2 w 3. BeiMMesnTh yAenbHble sHaueuns paGorm,

7. Crecy HACANBHLY FEI0R 380414 OOLEMHLIMT 104HMH: |"|;;.,2 == (].45, oo, = 0,30 | TENJOTEl, H3MEHEHHH BHYTDEHHER SHEPTHH H 3HTPONHU KHCJIOpOAZ B fipoueccax /-2,

W iny =025 Ofian macea cuecn M = 10 kr. Doy CMECH B HEYAALHOM .:Dji-mmm“ 2-3 n [-2-3 B uenom. M3oxopHbif npouecc paccUMTATE C yUETOM 3ABICHMOCTH

Vi= 3858 % 5 nssneuue pi =03 Mla. B peayabrare BLHAGETHOMD pacunpernn TEANOEMKOCTH KHCJOPOLA OT TEeMMepaTypel (cMm. Tafn. 2 npunomenns),

ofiuem cMecH YREAHYHACH 0O IHAYEHHE V== 7wt anﬁmﬂrh feunepar;py ;_'Hcr_:" b 13. Boanyx H3 HadaAbHore cocToAHHA [ H3OTEPMHRECKY CHHMAETCH A0 COCTONHHA &
i HAMRABHOM COCTORMHN, BanneHue g TEMOEPOTYPY CMECH B HOMEYHOM COCTORHHN ' 2, a 3arem B m3oGapHOM nponecce PaculMpAETCst 1O COCTOAHHA 3, B KOTOPOM o3 = 0.
pafiory pacwupennn u aamenexnue BUYTPEHHER SHEpritn cuecy, MpausaTs, o TEJMDEM-r 1 [Mapamerpn Bozayxa B Touke 2 ps = 0,5 MIla u fy = 200°C. Temneparypa soanyxa L
HIKTh F4308 e ZEUHCHT OF TEROEPATYPEL M ONpELSAReTes no rafa, | npiaoucennn, ..'; B rouke d £3 = 1400 °C. Ilokasatb npouece f-2-3 n puv- u Ts-anarpammax. Onpene-

GH]‘JEHEJIHTI: NapuHasbHe AIBJCHHA raang, HXOOHIHE & CMECH, B HOHEYHOM COCTOi-
Hiil, Haofipaswrs npowece n pu- i Fs-nnarpasmway,

8. Cwmecn naeanbiib Fal08 3008HE OOBEMHBIMIE AOJRAMK: g =06, rpg, = 0.2
g, =02 O6wan macea cweca M = [0 g Dfnem cuecn g aaimhhuu :Lm'imnunlu
Vi=4 w', remneparypa {, — 387 °C. B PEIVALTATE AdUaBaTHOrD paclWHpeHAR Cuecy
BE AABACHHE YMERLIMAETCA 00 30a4EHHA P2 =01 MMTa, Onperesits napaenme CMECH
B UOVSALHOM COCTOAHHH, TEMNEPATYDY M ofuew CMECH B HOHEYHOM COCTORMMH
PaboTy PECINpEsHA | IaMEEEHIE BHYTPEHRER IHeprHE cMecy, Cunrarh, yto 'J'un..'mtu-l
ROCTE TA30B HE 3BBHCHT OT TEMNEPATYPL  ONPENSARETCR no Tafm, | MPHACH A,
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b CMeth, A HOHEHNOM cocTomdid. MsoGpaante npouecc 8 po- 0 Te anarpammax.

10, Cuecu 1ASEIRHLIY 308 320aHa OOLEMHEIMI 40008 rcoy ™ 04, rg, = 0,35
Wy, =025, Q0wss Macea emecn M == 10 kr. B nauansuom cocTomiie napamerpe
emecH pi = 0,8 MIla w & = 330 °C. B pesyacrarte agnabarsora POCIIHpEenUsT 06 beM
CMECH YBENHUMBAEYCA A0 3HaueHua V; = 7,5 Mm% OrnpeneauTs 06hem CMECH B HAYAS b-
WOM COCTORHHH, TEMNEPATYPY H [H3BARHHE CMECH B KOHEYHOM COCTORHHM, DaGoTY
PACLMIHPEHHST M M3MEHeHMe BHYTPEHHeH 3Heprun cMecH. CUHTATh, UTO TEINIOCMKOCTE

MATL 3HAUCHHA {, p B v BO3AYXa b Toukax [, 2 ¥ J. Beluucnuts yIenbibie 3H2Ye(HR
paGoTwL, TEINOTH, W3MEHEHHA BHYTPEMneH SHEPTAM W SHTPONMMM BO3LYXA B (POLECTax
£-2, 2-3 u 1-2-3 8 uenom. HaoBapubli npouecc paccuHTaTs ¢ YHEeTOM 34BUCHMOCTH
TENROCMEOCTH BO3AYXA OT TeMilepatypn {cm. Talifi, 2 npuJoxeHns).

ducaopon K3 HauanbHOre cocTosHua ! HIDTEPMENECKH DACWIHPAETCA 1O CO-
C1 2, B KOTOPOM NapaMeTphl KKCa0poAa pe = 0,1 MIMa u f; = 1000 °C, a sarem
CmHmacTen B HzoGapitom npouecce Ao ofvema vy = vy Temneparypa kkcaopona
o cocrosiil & £y = 300 °C. llokasats npouece f-2-3 B puo- W Ts-paarpammax.
OnpeenidTs 3HAYCHARA {, p H U KHCAOPOAA B TO4KaX /, 2 u 8. Buupeauts VIeNblbIC
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3IIE%IEHHH pAGOTH, TEMAOTH, HAMENEHHR uhﬁ'ﬁﬁﬂéﬂ SHEPIRM W SATpONNH KHCIOpOLa

# npoueccax /-2, 2-3 1 [-2-3 8 yenom. Haodapuiﬂﬁ TPOLECE pacCuuTaTh yuerom

SABACHMOCTH TENOBMKOCTH KHCIOPOLA OT TeMueparype (cm. ra6a. 2 npHioKenns).

15. Boanyx u3 HauamwHoro cocrosnms / (pr=0,1 MNa & ¢, = 300 °C)a ﬂ3065p~

HOM npolecce HATpEBACTCIT AG TeMOepaTypu £ = {600 °C, 4.-3aTeM HIOTePMHAYSCKH

CHHMaETCA 10 cocToAnuA J, B KOTOpOM vy = p,, Hoxaaa;rb—‘npouece' 1-2-83p pu- u Ts-

Adarpammax. Onpesennrs sHavems !, P H v BO3IYXa B TOuKax 1, 2 0 8. Baucants

YA&JAbHEeE 3HaueHHs paGorw, TEDAOTEI, H3MEHEHHS BHYTPEHHEH 3Hepruy m SHTPOMHH
BO3AyXa B npoueccax /-2, 2-3 w 1-2-3 B uenom, HsoGapuuii mponece paccuurarh
:l::JeToM SABHCHMOCTH TETIOEMKOCTH BO3AYXA OT TeMneparypul (cM. Taba. 2 npuaoe-

16. Boaayx us3 HAYAALHOTO cocTonniA ! (pr = 0,1 MIla, 4 == 300 “C) B saoiop-
HOM mpouecce marpesaercs go £ — 1400 °C, a saTem 'n:au-repunqeebzu PACIMHPARETCA 00
CocToRHMA J, B koTOpoM py = p. [Tokasarth mpouece 1-2-3 » pu- W Fs-nnarpammax,
Oupesenntn anauenns p, f v o TouRax f, 2 o 3. Bruwesurs YAeAbHME IHEUENHS
paboTul, TennoTh, Hamenewns BHYTpeHReR aﬁepl-na i SHTpONKN BOsgyxa B npOueceax
{-2, 2-3 u 1-2.3 B yenom. ‘Maoxopuufi npouece PAECCHHTATL © YULTOM 38RHCHMOCTH
TENACEMKOCTH BO3AyXa OT TeMneparypm (ecw. taGa, 2 npuACHenua),

17. Asor or cocronnus / {(m=0,1 MIla u Hi=I100"C) B8 waoBapnom npouerce
PACILUPAETCA A0 cocTOANNR 2, B wOTOpOM f2=800°C, a aarem HIOTEPMHYLCKH nEpe-
BOANTCA B COCTORHHE 3, B KoTopoM vy=w,. MNokasary, fpouece f-2-8 B po- w Ts-qa-
rpammax. Onpeneants smavenns p, { ¥ o sagra B rogkax J, 2 w 3. Bruncaurs
yaeasune paGory, TemnOTy, HameHeHke BRYTREHHER Sueprin W snTponinm asora g npo-
leceax f-2, 228 u [.2-3 B uenon. HsoBapnait npouece PACTHHTATE © Yyerosm 3apu-
CHMOCTH Ten.OEMKOCTH a3ora of TeMneparypu (cm, raGn, 2 NPHADHCEHNS )

18. Kncnopox us cocronunn / HIOTEPMHUECKK PACWHDPHeTCA A0 cocToRwan 2. a
woropom pr=0,1 MIa u (,=200°C, a satem o H30XOpHOM RpoLecce sarpena ﬂE[’JE-
DT B COCTOAHKE J, B KoTopow Pa=p B 13=1400°C, Tlokasarts npouece {-2-3 s py-
0 Ts-anarpammax, Unpeaenits anauenns p', { H v Rucaopoma B Toukax f. 2 H 3
Butuncanti yneasuume patioTy, TenioTy, w3amenenne BHYTPeHHeH SHEPTHH n 3-HTPOI]HH.
:nm::pma o npoueccax /-2, 2.3 w f-2-8 8 uenom, Haoxophuit npoyece paccusTaTh

Y4CTOM 3aBHCHMOCTH Tenn
i OEMKOCTH Kachopoaa or TeMNepaTypu (cMm. Tabg. 2

19. Asor 13 coctonnus I (p,=6 MIIa u 11=1000°C) B nsoxopuom TIPOLECER OXTANS-
ABETCH 10 Temneparypu fy=100°C, a 3atem HADTEpMIYECKH CHHMBETCH B0 eneTo-
AkusA 3, B Kotopoy Pa==p\. Tlokasate npoueccw /-2 § 2.3 o po- w Ts-gnarpammay
Onpeneants snauepus P lvou B Toukax f, 2w 3 Buuuessirs yoeanyue patory,
TEMIOTY, HAMEHEUHE RHYTpenned FHEPTHH H SHTPODMN 83074, G hpoueccax -2, 2.3
o -2-3 8 uenom, Haoxopuwil npogece PACCYHTETL © YUETOM 3aBHCHMOCTH 'ren.n.oew
KOCTH A30Ta OT TEMNepaTypu (em. Tafia, 2 BRRTCHERRA)

«20. Boanyx w3 coctosinun | (H=1400"C u py=05 MITa) B waoGaprom npouecce
OXJaMIAETCR A TeMnepatypul LH=200"C, & aajem HAOTEPMHMECKH pacwHpsercs
A0 cocTouHAA 3, B KoTOpoM vy=u,. [TokasaTs Dpoueccet /-2 u 2-3 B pu- u Ts-gua
rp.’]_r-:r.:m. Onpeneants aHAYHHR 2l W U B Toukax 1, 2 v 3. Buuwenurs yoenbHple
pabory, TELADTY, BAMENEHHE GHYTpeiHER sueprnn SHTPOIIH B npoueccax /-2
23 0 LE8 8 nenom Haofapusil npouece PACCHITITE C YURTOM 3ABHCHMOCTH TEHJ]O-'
EMEOGCTH BOIAYXE OT TEMOCPETYPE (M, Tafy, 2 HpHIOKEHuA).

21, Bagmueil nap ssmusis 13 cocToRbua 1 (p=0,615 MIla, r,—=0 2) ® uao-
XOPHOM TPOLECCE NEPEXOHT B COCTOMHIE 2, rae ero TEMIEpaTypa !2=40°C:. Ounpene-
32
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AHTb 3HAUCHHUA P, 1, v, h, 8, & ¥ X B COCTOANHAX [ H 2'H yuenbnyio TeMAOTY ¢ npouecca.
Ioxasars npouece B pe-, Ts- u As-AHarpammax.

22, BuaxHuIR Dap QHOKCHAA Yriepofa W3 cocTostHua [ (h=—40°C, «=0,1)
MEPEXGANT B HIOXOPHOM npouecce B COCTOAHHE 2, rae f:=I15°C, Onpelenuts 3ua-
qeHdAf p, f, v, h, 5, 4 M x B cocTomHHAX [ K 2 M yleabHyo TENNOTY § npouecca.
Hoxasarh npouece 8 pu-, Ts- # hs-OHarpamMmax.

23. Baaxubid nap xaapgaresra R12 u3 cocTonnas f {41=20°C, x,=0,91) annaGar-
RO pACUIHPSETCA A0 COCTOAHAR 2, B KkoTOpoM {=— 15°C. Onpenenuts anavenun p, i, o,
h, 5, 4 1 x B cocTosnKAx /! H 2 M uaMenenHe YAeN:LHOH BHYTPEHHER 3HEPrHH B 5TOM
upoueece. {IoxaaaTe npouece B pv-, Ts- u hs-muarpammax.

24, Cyxclft map aMMHaKa ¢ HavaJbHOM TeMnepatypoi #,=50°C 8 peayanTare
OXNAMAEHHS NPH NOCTOAHHOM 00'beMe NEPEXOANT B LBYX(a3HOe COCTOANME 2, B KOTO-
poM £,=10°C. 3arem B HaoBapHOM Rpouecce aMMuak HArpeBaeTcA A0 COCTOAHLA J,
B KOTODOM CTENEHb CYXOCTH ammuaka x3=0,8. Onpenendrs aHavenns p,v h,os, uux
B. COCTORHHE 2 W yJenbHylo Tennory npouecca f-2-3. [lokasaTe npouece {-2-3 B po-,
Ts- n_hg-nuarpammax. .

26, Bnamuui nap qHokcuLa yraepona W3 cocroanus £ o (H=I5"C 0 x==067)
ANNAGATHD PACIINPRETCA A0 COCTORHMA 2, B KOTOpoM fi=—40°C, Onpenglitre ana-
geituA p, o, 4, B & W0 & 8 cocTonnmAx 0 2 W HIMEHEHHE BHYTpeHued SHERTHN
AuoxcHAR yraepons 8 opouecce [-2. Tlokasate npoucce & pu-, Ts- o As-nuarpammak,

26. Baamuuwh nap ammuaka w3 cocromsmn [ (,=40°C, =20 5) aauabaruo
paclikpsiercs 10 cOCTOARMA 2, B KoTopoM [»=10°C. Onpegennts 3uavenna p,oLoo,
fi, 8, 4 M X B COCTORHMAX | W 2 h uaMenenue YAEABHOHR BHYTPEHHER 3HEPril amMMAaka
B npouecce /-2, [lokasats npouece B puv-, Ts- H fis-auarpammax,

27. Bnamuuii nap xnagarenra R12 us cocroanns I (fi=—15°C, x=0,3) B n3o-
XOpHOM HpOUecce MEPEXOANT 8 COCTOAHWE 2 B woTopoM fy=20°C. Onpegetirs
aauenus p, o, ko5 4 M X B coptomnanx [ # 2 W ymenwkyw Tenaoty nEoLEcea,
Noxasare npouece o po-, T3~ W hsanarpamma,

(2B, Cyxof nap KHOKCHAA YIIEPORE ¢ Hasanshol Temnepatvpol () = 15 “C auma.
ﬁarhu‘pacaunpnﬂtﬂ Al COCTORHHA 2 B HOTOpOM fu = — 50 "C. Jartem o dacBapios
fpolecce 0TBOAA TENIOTH LHOKCHA YIAepOAa NEPeXOAHT B COCTORHME 3, B KOTOPOM
crenenb cyxoeTH X3 = 0,25. OnpenennTh 3HaHeHHA §, ©, !, M, 5 H 4 B KOHGUHOM
COCTORALHH, YACALHYIO TRIAOTY H HIMEHEHHE YASABHON BHYTPEHHCR SICPTHK B mpouccee
{-2-3. Tloxkasatu npouece /-2-3 B pu-, Ts- u hs-guarpammas.

29. Cyxoit nap xnapareuta RI2 c nauanbhol Temnepatypofi { = 30 °C auua-
GaTHO PACIHPRETCH N0 COCTOAHHA 2, B KoTopoM {3 = — 20 °C. 3atem B H300apHOM
TpOLECce OTBOAR TENJIOTH XNALACEHT TICPEXOAMT B COCTORMME J, B KOTOPOM CTeneHs
cyXocTd k3 = 0,3. Onpeaennth 3nauenvnr p, {, v, A, § U 4 B KOHEYHOM COCTOAHNY,
H3MEHEHHS YAENLHOH RHYTPeHHeH SHePraH M 3HTasbOKW B npouecce /-2-3. MokasaTb
npouece f-2-3 B bv-, Ts- u hs-nuarpaMmax.

30. Baamuellt map xaanarenta RI2 w3 cocrommms f (f, = 15°C, =01}
B H30XOPHOM Npollecce NOABOAA TEIMIOTH HATPERAETCA A0 TeMnepatyps fp — 30 °C,
4 3aTeM NPH NOCTOAHHOM LABACUHY TICPEXOALT B COCTERIIKE 3, M€ €ro CTeneHb CyXacTIl
¥3 == 0,6. OnpenennTs 3HAYGHHA P, ¥, A, § K 4 B KOHEUHOM COCLORINHM, YAeAbHoe
BOAHUYECTBO TEMACTH M paGoTy npouecca 2-3. [Toxasars npouece /-2-3 8 pu-, Ts-
W hs-puarpamMmax.

31. Hauanuhoe COCTOHHME BOUSIHOTO NAPA 334410 NAPAMETPAMH mo=103 Mila
H i == 250 °C., Ma sT0ro cocToMHHA Nap OXAAKAAETCA NPH NOCTORHHOM AABACHI 16
COCTORHNA CYXOTO napa (xz = 1), a 3arem aadalaTHe PacilipAeTcs A0 YICALROID

A
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ofnema ;=5 w'/kr, Onpeaeants ‘b BMET]EI napa B voukax 4, 2w 8 yvaenshe

ROMINCCTOO. Tennove W pafory paculipeinss npouecea [-2-3, Tlowazath npoueccw
B 75 0 ks-auarpaymas,

#2. Havanwioe coctommue BOLAHGID napa ;
H £ =109 Ha s10r0 cocroanus nap aauabartdo cxuMaetcA po COCTOAHHA CYXOro
napa (¥s=1) » Aanee npu nocrommuom ABBJCHHH HATPEDACTCH 10 TeMUepaTypbl
ts = 350 °C. Onpenennts ldpaMeTpel napa B Toukax  J, 2 u g, YEenbHhle Ko-
AHYECTRO TeNNOTH PaboTy paciinpenus npouecca f-2-3. Tokaaars ‘nponece 7-2-3
B Ts- 1 hs-guarpammax.

33. BoasHoii nap s HauasnHom COCTOAHHH WMeET napamerTpu p; = 1,5 MIla
H x5 =1076. Ha s10r0 cocrosuus TPH NocTosiiHoM ofbeMe nap Harpepaetca zo
TeMOeparTyps fy me 550 °C p gases UPH HewsmeHHoli Temmeparype paciiupreTca Lo
YARALHOrD OGBEME vy == 2.0 M%/kr, Onopegenurs napamerpnt napa s coctomnwsx f, 2
Il VARABHEE KOAMMECTEO TEmRoTH W pafiory pacwmpenns npouecea f-2-3. Mpoyece
I-243 nokasarte g Te- g fis-pMarpasmax.

34| Havaneioe coctomnne soimioro Napa 2apaHo napamerpamn f, = 600 °C
W opr="3 MMs. Ha staro cocrosmng N4 AAHABATHO PACLIHPHETCA A0 COCTOAMN
Cyxora napa (x; = 1), a sarem npr necrosnwom AABNEHNA OXNAMAAETCA N0 CTENeHH
CYXoeTH x3 = 0,8.. Onpegeaurs NapamMerpel napa B cocroswuax f, 2 y 3, yaeabHLe
KOJHHECTRO TeNNOTW H paGoTy pacwmpenns Mpouecea /-2-3. Tokaaats mponece
8 T's- b hs-anarpamuax. '

35. Bonsuwo# map 3 wauanbuorg cocronnna py = 2,0 MIla u f; = 600 °C npy
MOCTORHHOM OGBEME OXNaMAZETCH A0 TEMIIepaTyphl Iz == 300 °C, a satem agnadatHo
NEPEBOANTCH B COCTONHHE 3, TAE ero creneds tyxocrh 3 = 0,9. Onpenreants napa-
MCTPHl Napa B COCTOAHMAX {, 2 u §, ypeabHue KOJIHHECTBO TEONOTH W pafory
Paclipennst napa B npouecee f-2-3. IMpouéce Mokasare B Ts- u hs-muarpamman,

36. Bonsuol nap s mawanbHom COCTOsHAM uMeeT napameTpu p) = 0,01 Ma
H x = 0.9. U3 storo cocrosnug Map ajHabaTHo CIHMARTCH L0 KaBaenus P2 =2 MIla
' 3ATEM NIDH NOCTOSIHHOM JaBJGHHH OXMANCLACTCR AC TEMNEpaTypu {3 = 250 °C, Onpe-
ABMNE apamuIPU Tapa B cocrosHusx f, 2 8, YAENLHEIE KOAM4ECTBO Temnoroi
H padory pacyimpennn mponecca f-2.3. TNokasarte npouecc s Ts- H_As-1Marpamumax.

37. Hawaaenoe coctosnue BOLAHOrG Mapa sanano napametpamn 4 = 550 °C
=20 MMa. Ha sroro coctosmms MPH NOCTORHHOM AABJICHHH nap nepexoant
B Asyxasnoe cocTonnme ¢ g = 0,8, Onpenenwrn apaMeTpnl [apa B HavanblOM
Il KOUEUNOM COCTOAMMAN, YAEAbHHE KOJHUECTDO FENIOTHL W paloty cxatua napa
B ponecee. Tlokasate npouwece s Fs- o hs-puarpammax. -

38. Cyxoit macwmennslil poxniol Hap ¢ navaisHOl TemiepaTypoil ¢, — {60 °C
HUAMABITHO CHIMALTCH TAK, YTO OO hem 1apa ymenbwaeres B 10 pas. Onpegennres
lapaMeTpul nNapa B HauanbHOM H KOHEWHOM COCTORHHAX, YAERLHYR paBory cokaTus

fMIMEHEHUE SHTaABNHN Napa B npouecce. TMokazats npouecc & pu-, Ts- W hs-aua-
IPAMMAX.

49. BoasHoit map ¢ mavanbHbIME napaverpamu p; = 0,005 Ma u f{y=150°C
CANMALICH HpU NOCTOAMHOI TemnepaType u MEPEXOAHT B ABYX(pa3HOe COCTORAHe
O CTEACNBIO CYXOCTH X2 = 0,9. Onpepennre mawannmpie Il KOHeurble napamerp
lapa, yALAbHEIE KOAWUECTBO TEMAOTH U paGory cxartun npouecca. Hoxasats npouece
B pu-, Ts- 1 hs-anarpammax.

40. Havaarmoe coctomnmne BOMRHOTO napa 3afano napamerpamu {, =— 950 °C
npr =026 MITa. Ha STOrO COCTOHHMA {TAD OXNAMAZETCH NPH NOCTOSHHOM
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A COCTOAMUA CYXOre apa {x; = |}, a 3avem aavaGaTHO paclHpReTen 4o YACHBHOrG
ofbema vy = 10 m*/kr. Oupegeaurs MADAMETPR Napa B cocvomuMM J, 2 v 3, yreaw
lLl€ KOJHUECTBO TEANOTU # padory pactiupenna npouecca f-2-&. Tlokasath NpOLecChb
B Ts- u hs-gnarpammax.

41, Onpegeaits pHPSILENEE HIOXOPHON TERAGEMEOCTH BELia0 TEA A UIBTEPMI-
UECKOM HAMUHEHRI 210 Yaeaenoro ofuesa ot oy = | M'Ill'lﬁl.' no g == G M"_,."_,u- (Fp=Tis
=M K], oy cuoficval $10r0 BGUCCTRE PN o= const sagawren Y HARIEHHEN
p=a- W7 rie o 4 b — noeToRHHbe Bkl (b= 3 . 10—5 [Ta/k") .

42, Deaneeran noaduREToR YESERHERA G SOCTONHHA Haﬂ-mtp-ﬁannbt;; i |: e
Koip— b =RT, rie & 0 b — nocrofudLe Bad YIS fa= 181 H - r-:',u"h.l'l:-. Hatrrn
HIMEECHNE DUYTPEHAEN SHEPPUN NP HEOTEPMUYECHOM HIMEEBHNA YOSNLHOTO 06Lew:
or oy =U| s"/kr a0 ve =04 u'fir

43. OnpepeiiuTo NPHPAIIEHHE SHTALIKE BCLLECTRA iipH H3OTEPMHYECKOM H3MeHe-
ial pannenns ot gy == 0,1 M[la mo p2 = 1) Mlla, ecan Bewiectso noguuHSIeTCH ypas-
Henwio cocronunst p (v~ b) = RT, rae b= 1,7 - 10~% u®/kr.

44, Bewecrno nogMHHACTCA YPABHEHHIO COCTOANHS plv—b)=RT, rae b — no-
CTOH:-ITHFI Bestnauna. Hafirn 3umauenne sutponuu sTore pemecTsa aph p, = 20 MITa
H 1) = 0°(, NpHHAR 33 HA4AJ0 OTCHETA 3HAUEHHE SHTPONHHN B TOUKe = 0,1 MIla
Nty =0°C (mozekynapuan macca p == 44 Kr/KMONL). ‘

45. Onpegennte npupawenne u306apHoR TEMNCEMKOCTH BEILECTEA npH l[SOTEPMIJ-
Heckow mimeseHid poareind of m =01 MlTa g0 ps =1 MIa (T, = Tz = GO0 K.
BN CaufoTEA STOM BEHIECTAA NpH £ = consl sajgsoren ypaoueiiaen o =a 4 b g7,
rHe d i B — aoctoauunue serngiusl (& = 0,05 w'/kr),

46, Hommssys cootiomenne g WP HCPIUBETRHOD  UpOCenb-aiufios T

0 opMe EL =L -{35-'- —i]. COPEABARTE HAMCHOHHE TEMOCDETVDEL JIEH
dp ), £ ar/, T

APOCLEAHPOLALINIL BEIZECTRA, NOAMMHAIOLLETOCH YDPABHCHRIO COCTORKHA P (v — by ==
ecan b =0,002 m/kr, o, =1 klw/ (ke - K), a nasnende ymedbwaerca or ==
=2 Mla o p; = ! MIla.

47. Beiecrso NOAMHISETCA YPABHEHHIO COCTOAHHA plo—b0)=RT, (b= 1,71 %
X 107 Mj/}(f‘). Hakry uamenenne sHTponuu B HIOTEPMHYECKOM lipollecce, ecTH
YAENbEbA 06heM ymenhlwaetes or o, = 0,04 m'/kr 20 ve = 0,01 M*/kr, a MaJeKyAAp-
nat Macea o= 44 kr/KmoNb.

48. Bewecrso 00ANMHAETC YPABHEHMIO COCTORHAS plo—b)=RT, roe b=
= 1,7 - 107 w'/xr. Hafitn KonnaecTso Tenoru, KOTOPOE NOAROBHTCH K | Kr sToro
BEWECTaA nph HioTepMuueckom pacuuipendn (T =500 K) or v, = 0,05 w?/kr o
vr = 0,15 u*/kr (Moaekyanpras macca p= 44 Kr/xMOab).

49, OnpeacauTs H30GapayIe TEINOCMKOCTb BeLeCTEA, NOAYHHAIOILETOCH Ypanie-
HHIO COCTORKHA 1 (0 — 4) = RT (b — nocTosiHuas penuunta), ecau H30XopHasn T
eMKOCTE NpH TOH ke Tempepartype ¢, = 0,661 Klw/ (kr - K}, a MONIEKYIADHAR Macca
p = 44 Kr/Kmoas. )

50, Henoanayn ruipamende mnst uosHoro audibepeHunana papiends u rapme

.

dp = (g—‘g) dv -i—(-g-';«-) d7, nomyuuTi ypamseHue, COSILIBAOMIEE KOIPHIHENTH
T v

1/ du . ) ~Lfop
TEPMIYECKGH DACIIHPACGMOCTH o == l—’(\? p. TEPMHYECKOH yripyrocTit fi== P ( dT),.
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ore inciec kol CHUMACMDCT

—_ Ly du Buuncants semmuny o npn
M= u(dP)r'- ’ B p

AdBaennA p = 0,05 MITa, ecny TpY 3THE yCAOBRHAX o = .

BOTIPOCHI

L Tlpu usyyenuy CBOHCTR BemecTsa & ABYX IO COCTONHHAX GLuty 3aMepeHst
MAPAMETHEE oy == 0,1 MITa, ¢, = 97 *Covy =078 Mtine wopy = 0,05 MiTa, f» = 60 °C,
Yee=2 'l Bakde noooin MUMHO CALRATE MO peEsyabTaTis H3MepeHuip .

2, Momer an rasosan MOCTOMUHAR CMECH WARAALNLK Ta30p CO » CO; GuTh
pasua R, =305 Qui/ (xr . K)? fadire ofocuoaanne araery,

do Momcio g pragry TARGN COOTHE WARANLHEBIX raszon Ny,
FAS0LAR TIOCTOANNAR CHecH ObiIE Ga PuBha R, = 250 Ox/(
BaHHY orTEETY

v4. Hailanre suranumnmo BElecTaa Aol 10 kr, ecan ero BUYTPEHHASE 3HEprHg
Fedua 00 ol npi danaen #=02 MIla » yreabnoy oGbemMe v = 0,3 M3 /kr,

5. flirm ICROTUPOEY A3 dHHCHMOCTY HCTHHEOR TenaoemMKocTH kK (kr - Kj]
UT TEMNERETY P onpedeanercd Papuyach ¢ = 0,873 + 0,00025¢. Hafaure 3nan
epedued waolapuof TERAUEMKOLTH  5TOIG pemtecTpy ]
f =300 " gn le == GIM) °C,

G Yeay PABHA  MONBHAH  TERAGSMIACTY i
U TP o NpULetce, 8 koTopoM sa LEEITR
TRIOTE ra3 cobefwaer padory, pasnyo 2 g 0w

L lpn pacyere MUWrponIere npouseca PECLAPEHER NARILHOrD ABYRETOMHOM
FH3A € ADKAZATENEM MOAHTROM | — L2 nonyueso, wre i FaAY MOABELEHD KiHYBCT B0 L
TENAUTH ) = 500 llm y TEMIEPATYHS rasa yueAH HAACE g 30°C. Mouuo ay i3pH-
HOTL NPBMALTINME DesyasTaTi Pacuera? Madre obocuonamme aTBETY,

02 v CO, npu KOTopOoM
KT« K)? Haiire 060CHD:

eHHE
HHWTepBANC Temmepatyp oy

ABYRATUMINIG  Wjeanunore rosg
4 wilm HUABSACNIOrD KaAHeoTEgs

8. B uponecce PACWHPEIHA Baeansuuil pas coRepuaeT pafiory [ = 700 e, !

a4 frg BHYTPEHHAR IHEPrue

YMeHLAETCA na 400 k], Kak samensercs INTROLHA
1338 1 3row

fpouecce? HsoGpaswte npouece n HODpAMKaTaX p, v u T, 5

- Kan wamenneren SUTPONNA I'A33 0 sTOM
paecee? HaoGpasyre MPOUELC B KooptRATAY §, © o T, s

10, B nodsponmon Mpouecce HaeaaLRbIl rag LoBEpWaET pafioty [ = 200 il fwr,
4 OBID BHYTDRUHAN SHEPIHA yMennwaerey Ha 300 sl fkr, Kay HIMEBHASTCH IUTPONMA

433 b aTouM npoiecce? Mowuo i, je WA, KAKOF 370 ra3, BauscTiT NOKaIaTEN,
NEAHT R )

P Nosamore, wro g KODPARHATaY T, & waoxopu RIYT Kpyue, wem naoGapia,

12. B uem cocronr CEBUCTAD 1 B ueM asgigne NOHATHA crennoras 5 wPatoTas

1. Hnlmmrru, HTU HIOXOpHaN u N3oGapnan TELNOEMKOCTH BemecTra Ll LT T TR
CHORCTRAMI fe MOUYT ObTh OTRULETEML M BEANYHHA M

14, Touesy noapan ITAENHTE  COCTOR G BRILECTHD & BHYA(EsHOR ofhaacT,
42098 IHAYEHNA Lapdennn # B Temneparypu 7 Beasmmny kakaro THIA caenyer sgect
HEMDRLAOBATE BMECTO onHorD iy FTHX Napamerpoa? Mpusegure HOHRPETHRN npumep

15, Heofixanuma FRENEDAMENT A LHG ONPENSNHTE SABIC HMOCTE UPHPEIERHA FIrTpo-
HE o7 offutma o HIGTEPMICCION nponecce, Kakim OlpAsOM 310 MoR o DUy LLeCT.

UHTH, Bl RENDCPEsCTIeN HoE Himepeyne HUTRORMY {1 e ﬂPHPEL‘I.I.EJJlI!‘I] HEBLEM O -
1!

St

s R

16 Hpuseanre ypanvenne ¢

ISEHY MUSAY i o ORI LU0 R O% a1y
AAR BRULCCTUE ¢ H16GLIMK

CBONCTRAMY,

Mory'r JH O 3TH TEUAG =1KQCTH B KUKGM-T0
COCTORHHE HMLTE panibie 3HATeHHuR ?
17. [Takasikre, qro RHUMUAR NOCDEUIIHAR KPHBAY LeT o RODPIHIATAN T, & ek
Henpaso uoepy, Hag VLR H TS, POCTERY 378 KDUSER Walo TORRY Wi 2

8. Mukmknre, wio g HAOGO PHOM Npouecce TELLAOTA PABHH MMM FHTINRI .
BB EI]DXEPIIEIM = M kige HIMEMEH T ANVAABNHH

w i Menoussyy Ypaudedine Bae-pep-Daannca P %) b — b= RT, neapas
& KPHTHUECKYID TEMREPETYDY. Sounedme y YARALHWE  ofiuem

IO YpanHes .

20. fTokaxcure, uyo g Pasoeoit hs-auarpamme KPHTHUECKARA TOYKA e mower coy-
fAAATE © TOUKOH norpawHumol XPHBON, B KOTOPOH aNTaubmHs HMEET MaKCHManbHOG
dnauenne. Ha kakol meren HOTPAHNYHOH KpuEOW, neBofi iy
KPpHTHYeCKas Toyya?

HEDES KUHCTAHTIS

2panof, Haxogurcn

KOHTPONILHAS PAROTA 2

B sanauvax 1 .10 PaCEMaTRHBaCTCR Hiame e e COCTURIIN
MO BOSAYEH B ey Yeraumiax, Jagann aonmg [
e -l amnie {8 wenoTopLy FACOHMRGS  Una fasiaeres Lol i sy i)
Beavunnu, e NPHBRACHUES W guarpamme, ga HEOTROTIM L
PECCHNTHBRIGTER 00 dopmyaas [1]
BOAAYRE — BAAKHOrD Wi
cherzfive tepeewer, Muefro

HELLE U LT QT B M-
HHATIA T 0 BETITRH b kL2 24 4

W PCLICRIE a0y
Banmareasna arrecuyrecy i TOMY. PACKOT Kiakoro
Cyxorg — QIPERCNNETCH [ PR LT L II'|‘lI'rr:'.'1h'1IH.1Jh' '
THIGHLE o Iy 4||J]mj-'.l|:.l CBIM MACCHuY f ey
Pacxonoe: | = Mo, 1ge V' — O0BEMHEA pacxan, mife; M — MACCOBLR pacion, ke
¥ — YAeNbHBIR ofuem, u7/kr

Janaun 11,20 noceuesu NPOUBCEAN TESRHHA WAEIbHIY raton & CY A AN L R
EoMax wocomsay JTanaan. Bo geay NPHUCACIERL 3000088 Temiine e (TR
Garhum, Pacypri CIRAVET IPHBOANTE Bo PopryAaM TEdEREY HABATLHOrG. Fads, pe
Hebperan chopocTom wa BXOME B conao. Pewenne sagay HEDO xoRH MO
c COMOCTARNEHNE pEenoraraemor {ﬂlmﬂ = pafn)
AHBYERHI pediiiL § (B 1] 3va seanyura ufinanayens
AEHMA Jossen e coesan mason o PEM NS TEge
YR pEcye e sy, Heatixatimg vane
IHEM DACCMNTHBICMEY coged

TIpu pewresting 3 an 20,30 1a weteuenpe BOJAHOIO napa aomwina Henoanaogar,..
cn -"IS-J'IJIHFFHMHFI HRIONE ndapa, Gean AULITEAMME 0 iy
SUHUCHUE Yedniore offbewg o MUy i
H BOLHHUTD nape. Sy suaagn CALnYeT

i HHATE
KPHTH et 0 (B = Bupd i)
V). B pesyhisrare conocran.
WHE BCCOmAS 0 WL T T

HpHeeCrn CK&‘M_V COlied ¢ ()GOBHFJ'!C-

Ievrgfing, g
ALIHTL 0 Tadn ) entblleen g
HaunHaTe © COMGCTARNEIIER PELNGREF asMarn
N KEPRTHYECKOUD 30auenil Bes i B Epurasecsor FHayeke f!'q- BougaHory napa
AFONCHT oy HAMANGHRIY ¥ Kolewiey DAPRMCTRON  wogsiorn Lt T T
ROIEHG O e Ty PRI 0 rpoepey NRE ERCI - Vit
WINREACACHHR RAEMETPOE go ."J.F-JIHHrp:M:alt fenaer rakne YTounerus IIf_‘Il(‘.‘il't'rn"»ﬁpél.’ﬁ-
TRMH, 1A npHiesspny FARUNER BEANY 1A ﬁxu S2A4CTCH B yeaonn,
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AN

B sotayan 30 i

FRVCMIT PHENCTEN CRATIE WARALGIOND I35 B OIND- || MUOCD-
CEFHUHG L baipevo e, TOIROUMKOCTE DABONETO TCA8 CULl{DUTCA Jjevh 1o 34-
SUCHULCE T U PATY U, 1L A5 OUPEABACINL NOKASATEN annadarl k ACIOARIYEres]
vasda. | onpravasenia. Upn pewennn 3anay 34 1 35 caeayer HenwIb30BaTh COOTHOWE-
BIE S ANIAGHTUOND i HIUTEPMHYECKOro K. . X, KOMITPECCopa 8 Bias:

—_ A 1 B — A .

Wi == N ;m/‘\ Panzs T == N n:i/N(I):—nu '
P VLY TCODETHUCCKOE AHANEHHE MOIGHDCTH, 3aTpavieacyMol npn aguaGar-
e e A SR TIPS B e T T PR o) Thy A T e e
[
HELEINGRTCR OITSEALHLN I PHCCHITRIBACTCH 10 §OpMYae

AL o N R R PRI A .I,|ILLFTI!I|II|:-E IHE CEVIEHHR TR AU TOUIY I AT CHsaTiin

prvife= " o :

By

PP S - landelie 1ASd 0 DXOAE 1 BRIXDAE N3 CPYMRLN CO0T B0 PCTREHHO!
., JEERICLOC 1L BUINGAE 13 HOCHGICH CTYNOIN;, Py -— JABKSHIE (4 BXOAC H NepBYD
CEVIIVILET Ay ie el CATaTIL

S 1L A0 BoCnnens nAesILILIM RHIIAM ApHraTened BIYTPEUHEIO cropa-
bl rnerypOuiinax yeranopok, Padouce teao (Boaays) canraercs Mgeantisiy
BRI o ekaeiten aanatare E== 14, a0 st ORpELCACHNH LI TCNADCMEUCTH
benmssiayeresi tuldl o npraoniedns, .

B prae sanaa rpedycion ao6pasuth paccusrusaemMsie MPOLUECChl H UHKALI B TO-
UIBCTCTRYICUIME Koupauiatax {p, v T, 57 &, s). Tpu s7om nmeercs s BILRY JIHITB HX
EHILR AL HRABIABIOU GO DDKCIHE, & HE NOCTPpoCiEe 9Ty RIAVPOMM B mac-

e

SANAUY

LB uneatulylo Cymwuisyo kasepy nogaeress 50 ke BAZMHOrO BOZLYXa B COKYH-
Ay pH - ngpamerpax g = 5%, £ == 90 ", OTHOCHTENBLUAR BIAKHOCTE BO3AYXZ HA
BLIXOAC LA KaMeptl gy = G095, Oupeneants Maccosbill H o0bEMH b Pacxop BAAKHOTD
MUY AT HE RGIXOLE 13 Kasepsl. [1puHATh pavaense B kamMepe B = (0,1 M[la, 3a,n.a'*ay
VSR osnes fld-anarpaMsel Boepuoecty CXEMY pelentin, '
|E)! AP MACORUMIT 1 0T LeMIUIT PRUXOIL BAAKIIOIO BOZNYRE i Bage
BORLCHALIYIO €3 iNMALLYIO Kamepy, eCaH HIBECTHO, UTO B Kamepe ucnapserch 10 wr
WO B CCRYIALY. UTAPEMCTPLL BAANHOTD GO3UYXA HA BLIXOLE W3 KaMmepsl @ = 60%
o= A5 00 0 e e BAATGCGHEDA RN BOALyXa B KaMepe Ad = 20 r na | kr
Cvanio eysa i maeime somepe 5000 M0 Jagany peanm, ¢ -
HOALTATeR - ARG PAMMEL I IPHBECTIL CXEMY PELISHII.
T3 B eymnsnnyio yeranonky nogaerea 50 kr/c onaikioro BOZAYXY € DAPAMOTPAMH
B =100 MIa, g =40% »n ¢ ==25°C. Oupeseaute OGBEMHBI PACKOL BAANCHOrO
HOULY R IEE BXONS 1 YO LAHORKY 1 KOANUCCTHD o, TCHEPAIOINERAcH #A BLICY T a8
MUNG MZTEPUINGD 1 CERYHAY, CCAl II3MEHEIIR DAATOCOMEP K AN BOIAYXRA B YCTAHOAKE
Ad =197 ua | ki CYXOTO BOALYXA, )
© 4. Bramublf s03Ayx DOCTYNAST B ILLEANLHYID CYRIKILHYIO Kamepy NpH napa-
seTpax £y == 700 0 gy = (0%, i DHXOANT M3 KAMEPH NP OTHOCHTCALION BAAMHOCTH
Qe WL Lhean panacane w kamepe B o= 0,1 MIL, onpeacaier, saomocrh waaik-

g
Rh

e

e

HOrg wo3Ayxa na BbLIXOAC HA KAMEPL B KOUHYECTBO CYXOro BO3MYXa, HCOGXOLNMGIG
Mn‘m:-f:frpen-mn 1000 K BOAH N3 BLCYWHBAEMOrD MATEPHAEAS, Mpn pacuere sonoisao-
BAThL [G-NHATPAMMY W NPUBECTH CXEMY peilieHMs,

{'5_.,Bﬂamnuﬂ BOAAYX HA BXONE 8 HASRILHYIO CYULTERYIO YCTAHOREY MMBET DTHOCY-
TEABHYIO 8AaXHOCTE ) = 50% u Temnepatypy £ = 15°C. B rancpadepe on nouo-
Tpepaercs no ¢ =90°C. 3arem B cymunbHoi Kamepe BO Braj kel BO3LYX wuc-
hapsercd BOXa & Koauwectse 20 r wa | kr cyxoro Bo3ayxa, [lpHuse gaBnenne
B CYWHALHOH ycTaHoBke 8 = 0,1 MIla, ONpPeAENHTb TEMMEPATYPY W NAOTHOCTE BJIaX-
HOro BO3fyXa Ha BHIXOLe M3 CYI.I.IHJ]bHOI"‘I KaMephl # pacxXon TenaoTsl Ha HCnapeuxe
1 &kr Bogml. 3anayy PEIIHTL ¢ HCNOJAbA0OBAHHEM Hd-ﬂ,ﬂal‘p&MMH H REPHBECTH cXemy
PelUeHns,

6. Bramustd soagyy ua mxoge o CYWHABHYR YCTAMUBRY MMEST NApameTpi
i =580% n { =15°C, Ofvemnui PACXOA BAGMHOrD Soanyxa HE pxoae ) =
=50 w'/c. Onpeleawrt Koawdecrss Boisl, HCTAPAEMON 5THM BOILYNOM B Celyhny
H3 BRICYIIHBRAEMOrD MATEPHANS, €CAN H3MEHEHHE BAArOCOfepEaHKA B Kamepe Ad = 20 ¢
#a | kP eyxoro sosmyxa. Janauy peints ¢ HCHOLILIOBRAHHEY Hd-ararpamms. Mpuusime
fERAcHKe B == 0,] MIla.

T. Onpedenirs yeobxomnmul oftem s PACKOIL BNAMMOrG BOIAYNA 14 wxone
8 CYWIIGEYG YOTAHGBRY. V| LR BCOADERnA ML swaTepHaan | kr soaw o RV Y,
BCAH NAPEMETPR DALMHOID BOZNYNE Ua BXOGE 8 YeTaHoBRY gy = 0% 5 | = 2 ='L.
4 HAMEHEHHE BAMOCOREPIAHNA BOIAYXE B CYWMALHGH HAMERE COCTARNAET Ad = 20 r
ia | wr cyxoro sosmyxs, Clpunsars gaanenne 8 = 0,1 M1,

B. Pacxon cyxoro woanyxa wepes HACAALHYIO CYWWILHYI YOTAKRABKY COCTRBNeT
50 wrje. Onpegeants ofibe s Pacion RABHHOID BOIAYES HA BROGC B yYoraunoary V4,
Hi BECAE ® CYWHALHYID Kasepy Ve o HA BuXDOE M3 mee Vi, eean gy = 40%,
b=30°C, ty=85°C u gy— 80%. Mpunsare gaanenne B — 0,0 MIla. Jazauy
PELWNTE © HCOOARAOBaMMeN Hd-quarpams o MPHBLCTH CXEMY PEILEHHH.

9. BaamHuwil Bosuyy nocrynger B CYWRABHYID YUTAHOLKY ¢ napaserpamn f; =
=25°C # g =80%, 4 auxotnr u3 wee o MAPAMETRAMH 3 =66 °C w o = 507
Onpeseadts MAccoamil i OfbemMibi PACKOY, BARWHUMO BOILYAE HA BLRGAE W3 yoTa-
HOBKH, £OAH 03 ULCYIWHBAEMOTG MATEpHAAl Mcnapiercs 2.8 | noaw B CERVHLY
Janauy peuinTh ¢ HeHGABICBHIHEN Hd-grarpamm. Tiprsern tanacine 1 = i1 Mrt;L

10, Basmunwuwi BOIAYE MBCCOH S WP ¢ napamerpamMi gy = (0% o f = 70 °C
apuataTie Crewnsaeres ¢ 10 0 saemiore HOORYXE, MAPAMCT]IL KOUPOrD py = 405,
Wty = B0 "C. Onpeseants anarocotepianme, OTHOCHTEABNYIO RRENHOCTY, TEMAEPATY-
PY W DAOTHOCTE 06pAIOUaUWIETOCH TPH  CMBIEHNN  &5aNI0M sosaysa. [paanrs
ABLALHRE AULYRS A0 W nocie cueweuns J == (] Mla,

Yreasanne MMpn pewennn angaun YHECTR, YTO TPH agualarTiom crewled)
B yeropsax F = const sHTadLOUE CHOTEME N0 W noche EMELIEHHH OOHHAKOEW, T. B

- n
GCB:!“ ch = Z G‘“OJA Hf'
=y

1. K conay napumanbeR rasosol TYPOHKEL NOLBOUATCR NPOAYKTH cropauusn
TONARGE © HAMAALRWME NAPAMETPAME 8 — 1.3 MMa w4, =550°C. B comne naie-
HHE MOHWHESTCH A0 Py = 0,2 MITa, Cuurasn MPGAYETE COPAHIA WOEARLAWM FHI0M
¢ B =280 Hm/{ur-K) u &= L33, onpenesnte: 1) kakodl TR conns AP MEREH
B TYpOuIE, Z) napamMerpu i cROpocTe rass a BRIXOAHOM couvidd conas; 3) packon
Fasa, echd MHEHHMBABNBIT AxaMeTp comng =1 mn IMorepamn wa Tpewns
nNpesepey,

"
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2. Bospyx ¢ Hasaseubivu napavetpamu p) = 12 MITa 1 H; = 1000 °C putexaer
HEPE3 CCILIO BO BHEWHIOW cpeny, AABNEHHE B XOTOPOH nocToAHHO A passo 0,1 MIla.
Cunras Bo3afyx naeansnuim razom ¢ k= 1,34, ONpeAesuTL: 1) napamerpul 1 cxbpomh
BOBLYRA B DbIXOAHOM CEYCHHH CYXAIOWErocn COMAA NPH CKOPOCTHOM KodpuunenTe
¢=10.94; 2) napamerpsl W CKOPOCTh BOZMYXA B BEIXOZHOM CEYEHHH CONJA Jlapana
lig pacueTnoM pexume npk @ = |; 3} nnoase MHIMMATLHOTG ceyenust conaa Jlapa-
B HPRE packone nosyxa 20 ke,

3. Bonopoa ¢ Havanbibimi napameTpamu p, == 6 MIla u {, = 300 °C BEITEKAET
'IEPE3 COMAC BO BHEWHIIO CpeAy, NABMEHWE B KOTOPOH IOCTOAHHO H PabHO 0,42 M[Ja.
Cuntan pogopos nieanbHLM rasom ¢ k = |4, orpeaenuTs: 1) napaMerphl H CkOpocTh
5 WLIRGATION CSNRTEN IGICAIDIITD CYMAIWErost onaa; 2} napamMerpul U CKoOPOCTh
& BLXCANOM CeHCLIL conna JIaBans npu pacyerHos pexcume (ip = 0,96} 3) naowanw
MHIAMAJLIOT0 CeUeKHA conaa Jlapans npH pacxofe 3 kr/c.

14. Asor ¢ navaneueimd papamerpamu p, = 0,4 MIla K {, — 600 °C BeiTexaer
HEPCA cyMalouLeecs COMID b cpeny, AJBARHHE B KDTOPOH noctosuuo W pashe 0,1 MTla.
Cuntan 430T HEEARLHLIM TA30M C & = |4, QOPENENNTL 3HAYCHHS P2, Wa, Ig, P2 H MALC-
COBBIIl PACXOA 23072 4epes COMAQ, eCIH IJOHIALL BBIXOAHONQ CEUEHHs comaa Fy=—
=16 cv®, a cKOpOCTHOH Ko3(QdHUHEHT ¢ = 0,92. Wamenarea au napameTps aszoTa
B BEIXOJHOM CENEHHH, €CIH AaBJeHHe cpeabl yBennyutea no 0,28 MIla?

15. Knenopoa ¢ HauanhHeMH napamerpam py = 6 MIa u £, = 300 °C Butexaer
qepes comao o Cpedy, AapfAeHHe B KoTopodl noctonuHo H paso 0,42 MIla. Cuuras
KUCAOpOI HIBAbHBIM rasom ¢ k= 1,36, onpepenuts: !) napamerpw n CHKOPOCTh
B BHXOLHOM CEHEHHN CYXKQIOWErOCH COMAA NPH CKOPOCTHOM Ko3(dunmente ¢ = 0,95;
2) napamerpsl H CKODOCTL B BHIXOAHOM CEYEHHH HAEAAbHOTO comnaa Jlapans npu
PACUETHOM DEXHME, 3) pPACXOA KHCAOPOLE MPH MAHHMANBLHOH NACWAKM KaHaa
F.rnin\ 2w, '
f’l E?Boanyx C HavaNlbHbiMH napamerpaMi p == 0,4 MIla u {; = G600 °C surexaer
uepéa"é}malomeecn COMAC B CHEAY, AABJeHHE B KOTOPOH noctoAwko u paano (1 Mlla.
Cudrast Bosgyx HACTALIGIM rasom ¢ & = J,38, ONpELEHnTL AaaneHiE, CHOPOCTH] TEM-
REPATYPY, MNOTHOCTE D MHIXOAIIGM CEYCHHIl M MACCOBBIH pACXO] RO3AYXA, €CAH ILIO-
ManL BLIXOANOre ceacuns fe=>58 ¢m®, a cxopoctHoi Koapdpuunenr ¢ = 0,92,
Hamensvest an onpepensembie 8 38434€¢ BEAHUNHB, €CAH JABNEHHE CPEAB YEEAHMHTCA
a0 0,2 Mlla?

17. Teanit ¢ HauanbHEMH napametpaMl py =5 MIla u {, = 100 °C BetekaeT
uepe3 COMLIG, MUHHMANLHEA AnaMeTp KoToporo 4, = 10 MM, BO BHELIHICK cpeay, rae
Aamienye noctoAHuo 0 pasvo p, = | MIla. Cunras reqail waeanbHniv rasom ¢ £ =
= |,66, onpepneanth: 1} napameipbl H CKOPOCTL ra3a B BHXOAHOM CEYEHHH, £CAH
COMNIO Cymaniueecn n ¢ = |; 2} papaMeTph ¥ CKOPOCTL rasa B RHIXOAMOM CeHEHHH
conaa Jlapaasm Ha pacueraom pexcime, ecan ¢ == 0,96; 3) pacxea reass aas nepaoro
M BTONOCO CONJ, IIPHHAB AAsk cyawiueiica sactH conna Jlasaas ¢ = 1. .

18. Tnokenn yraepoaa © HauanbAbiMi napamerpamu gy = 0,6 MIla u £, = 500 °C
BHITCKAET UEPED CYIKAIOWCECH COINO B CPeay, AEBJEHHE B KOTODOH NOCTOAHHO W pagHo
0,4 MIMa. Cuyutan AHOKCHA yriepofa HOeanbity razomc k = 1,2, OnNpefeiHTE NAOWaan
BLIXOAHOTO CEYEHHS] CORSA, @ TAKME NAPAMETPLl H CKOPOCTL rasa B 3TOM CCYEI,
ECAH MACCOBLIE pacxof rasa pases 2 kr/c, 4 cRopoctHol Kos(upuument p = 0,94
Flmmeinrest i paexogl rosi, cean Ragacine Cpepsl nonsants o g, == 0,2 Mlia?

il

19, Boagyx o wagaisswmn napamerpamd o1 = 0,8 Mlla n fy = 40 °C surexair
UCPE3 CYMANWCEIR COMAD BO BHEWOK Cpepy, 5 KOTOPOH NEDJEHHE NOCTOSHED
#opasio 0,12 Mlla. Cuwras BOAAYX HAeRAbMMM rasoM ¢ k= |4, O eI
AJBJERHHE, CHOPM T, ‘I'EMIIED:I‘I}'[Jj’ H MAOTHROCTE BOAAYXE B BLIXOAHOM CEHEHHNT ConnRa,
BLME ChopocTHOR Kosdmiunent @ = 0,95 Onpeneants Taxme naowan. BEEOZHOTD
CEMEHHN, HEOOXOLUMYIO L8 OHECHEYERHS pacxoAs Boafyxa, pasaore 3 krfc. Hamennr-
TR AW pACKoil BOINYXA, ECAN AABACHHE BHewHeR CREAH CHHIHTE mo 0,05 MITa?

20. Boagyx ¢ HaMaALHEIME AapamMeTpamn o= 10 MMa u ¢ = 600 °C puTexaer
Hepes corutg Jlanann so sHewmon cpeny, Jlanrenne BOSEYAS B BRXNOMHOM COYEHHE
comta pa = 0,1 Mlla, pacxon Boanyxa G0 wrfe, Cupran BOIAYE HACEALHEM FEIom
¢ k= 14, onpegennrs NEpaMeTpel H CROPOCTL BOAAYXA B KPHIHUBCRON H BEIXO oM
Ceuennsx conaa. Temroofvenos i MOTEPHMH HE TPEHUE B CONAE NPEHehpedy, Chipese-
ANTH DARRY pacmwsprowelcs gaeTH conga MMasann, canran, wro ouo umeer K-
Heeiyin (opry ¢ yraom pactoopa comsa V= 12"

21, Boaaued nap o gadaTe s MapaMETRAMA By = 3 MITa 1 {, = 600 *C aure
KAET Meped cymanmeecd conio @ Cpemy. ASBABMME B KOTOROR MOCTOAHHO u pEBYO
0,1 MMa, Obemuwi PACKDL NAPE 00 BXOMUOM Ceuekpn V| =97 whe Mpmias a
napa ﬁq, = .55, onpeataunts NHPEMETRE W CHOPOCTL MADE b BEINOANDM COHOHAL can-
Ml @ TAKME [LAOULAIL BHNOAHOTD CEHEHHA, oMM CHOpOCTIn KOsgehuinent g = ()03,
Kanyw CHOPOCTD ol TEMICPETYDY HMEl Gh llap 8 BEXOAHOM ceusnkl conda Jlabaan
TN PACHETHOM peaHMe padoTue o p=17

22, !‘._Inpenwnw'h CHOPOCTE W Créneil CYROCTH  WOLR I DA W B e
HBHHW, & TARNLE OTIHHUEHNE pacKomns Mapd n0 Anyx cysRAOWNEcH coma: |} nE[ na
UXDAE B cotNo UMeeT uupameTpu py = | MITa g fo=200°C; 2) nap ov covtoniim
€ napaMerpamn p, W APOTCEAHPYETCR 00 J@BTEdHsR Pria=108 MMu, 0 aarem
BRITERECT SEPen Coiuin,

Hs o6oux CAYHaeB OPHHATb, YTO AABJEHHE B Cpeae, kyaa shiTekaer nap, pang
Pe==0,1 Mlla, a Bp = 0.53. 'Iflsoﬁpaamh PaccHUTEIBaeMbIE NpPOIECCH B hs-nuarpay-
Mme,

23. Onpegennts ckopouts 1 creneks CYXOCTIL BOAAHOID BAPE B DWECOHOM CRuye-
HHW, 8 TARMEE OTROWENHE PACKDLON napa A auyx cond Slanasa: 1) sap aan eoje
O COING HMeeT nopamerpid o == 5 Mlla # ) = 510°C. a » Bl X0 CEUSIMNE Ciline
AanAcHRe napa p: = 0,1 MIa; 2) nepen nocTynaesned a conid WAp ApRCceAHpyeTon
OT JAUBHHOCG BELIE COCTORREA (o 0 4) fo nasnenns Py =2 MIa, a sarem 5 conae
PACLIHPRETCR 00 AHBNEHMSE [y == 0,0 MIla.

Mpuusite, vro miomwamn BLIXOMHELE cedernml olony Ccond oaymcass Haofipasnrs
PULCHHTRIBAEMEE NPOUECTE B frs-amarpasme,

L 24, Boanuod nap suvexacr UEDEE CYMBIOIEECH CONND B CDeAy, e RARARLEE
NOCTOAHNG W pabo g, = | Mlla. Mapamerpw N3P HA BXOAE B Conao oy o= | M[Ta
H 1 = &0 "C, exopoctind wusildmiinent po= 094 Mpsns Bop = 058, onpeaeanr,
CHOPOUTL NCTEYEUHA Mapa iy condd, ero Na3paMeTpul B BEIXORADM CEMEHHN I MACCOBBI
PACRON BOpE TPH MAGILALN BRIXOAHLTG Codenry £ = K mmt K akyn CHOPOCTE H Tiu-
REQBYY Y ntecdi Gol DAp B DWXGIHOM Ceuasiil IITRIM R RO Tus b s nfs e e,
Cean Ol WOTESEHHE |1 [HIHC KOG uepes conae fasgas, paborogies o [rACHETIIOM
pesHMe? N

25. OnpeaeauTs CODOCTS K CTENeHb CYXOCTH BOAAHOMO MAPA B BulXONHOM Ceye-
HHH, a Takme OTHCIUeHHE pacxonop napa man ABYX CYMAKMUHXCA COl: ]) nap Ha
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bxofe B comaq umeer mapametpst pr = 0,3 Mlla u ¢, = 150°C; 2} nap or co-
CTOSRHST € mapameTpamu pp M I[; JpOCCERHPYETCs [0 AaBAEHHS =102 Mlla,
3 3aTeM BbITEKAET u<pes comao.

s ofiony chywaes (PUHATE, ITO ASSNeHHe B CPELE, B KOTOPYIG NpONCKOAHT
HCTEHENHE napa, M o= 0,1 Mz, a ﬁxp = 1,55, Ha.nﬁpﬂj.ﬂ'rh PECCYHTEIDAEMBE MpOLeS-
Chl B - IWHATPEMME. g
paakod nap rever no conay Jlanans, Mapaserps napa 80 wXOLHOM CENEHI
comrgSgy = L0 MIla, §) = G50 *C. [lassenne napa B SMAGLHOM CONENHN COMAR
o =12 My, MNpusne 240 napa By == 0,55, onpeaeants napaserps napa 8 Kpurk-
WCCEOM I BHIXOEION CCHEHHAN Tonaa, 'DIIPE_I'I,*".I'I-II'J'b. THEED NIOULEAL 3ITHX ﬁE'IEIIlIﬁ.
BLAs pavkon napa pasen 30 wefe. [lotepamn pa Tpenue o cymanweics sacm colla
npeirefipeds, oo pacgacsielicn vact conaa T o= 0,04, .

27, DupuAEITh CKOPACTL W CTeNcHl CYXOCTH BOIANOTO Naps B BLXOANDM CRYE-
HENL 4 TAWRE CTHOLIRHUE pacXoMoB mapa ana Apyx cora Jlasfin: 1) nap wa
UXDLE B COWLID HMEET napameTpel py=05 MIla n f =500°C, a B muXOAHOM
CCHLTLIR conna Aantenke napa py = 0,2 MITa; 2) nepes nocrynaenvem o corao nap
OT ¥RA3AHHOIO BLILIE COCTORHUA (P W {(} ApOCCEAUPYRTCA 10 A4BACHNAR Pip =2 Mﬂ_a,
@ 3ATEM B COMJE PACWHPAETCA 00 JasieHus pp == 0,2 MIla. :

TIpuBsTE, YTO B 0GOHX CAYYAAX COMAR HMEIOT ommal{onylo NEOWAalL KPHTHYEC-
|c||r<|_|;_g;!lul1||5!. 4 fhe, = 0,05, Ml3o0pa3uTs paceudThipacsmbie npouecceyl o hs-puarpamme.

5"28._J1u.-uu|oji nap rever no condty Slasana. [apamerpo napa so BXOZHOM ceuensnH
comiEr =5 MIla, = 600 °C. Ofnemumi pacxon napa Ha BXofe A comae V, =
= |6 w'fe Mlasneune napa 5 BHXOLHGM CEYRIIHH COMia p: =02 MDa. MNpuuas ann
napa @, == 0,55, 0npeseanTs cro AAPAMETPLI H CKOPOCTH B BLIXOZHOM H KPUTHYECKOM
COUCHISX, MAGILALL DWXORNDIL § KPUTHICCKOTO ceueunid, Tlorepamn ua tpenue B cyxa-
IOWEICH SACTH Cond HpeHedpes, @ Ads pacluMpToulelics YacTIL LPHIATE CKopoCTIIof
KoapduaticygT ¢ = 0,95

29, Hogawodt pap surewaert HEPED CYRAKNIEECH CONAD B0 BHCLNON  cpody,
dasasine & koropol nectasnso o passo 00 MIla, Mopamerpm mapa wd BxoLe
oo =100 MIla » J) =450"C Mpenefperan peined # TenaoobMenom
U COlMe U npHEas Ans napa = 0,55, onpeaeaHTh napameTpn apa B BLIXOAHOM
CRUETIIL CROPOCTE ICTEURMIGE, MAcCOBNIt pacxt] napa |l owank REXGLHOTD Cenenin,
cealll ORLEMLI JICK0L RAPE B BRXOLNOM Cedednl Vi= 2.2 w'fe Kakyo CHUPOCTE,

PEMTIERATYRY I IAUTHOLTS MR bl NAp B BEIXOANOM ceueHun conia Jlasaas na pac-
HETHOM PeAKIMC NP CKOpacTHOM KosdgdHunesTe ¢ = (1,947

30. Boaswoll uap teder no conay Jlasans, udes ua BXOLE B COMAO aAanjeHHe
/= 0.5 MIla, tenneparypy £y = 470 °C « o6nemani pacxon V|, = 1,4 mfc. Mawse
e napa B BLIXOAHDM CCHeHitH cunaa po = 0,01 MIla, [Ipuuss ans napa Byp = 0,95,
R R N R TR P | I S CROPOCE D RPHTAYECKOM 1l DRINOALOM CCHEHIIX,

[RETEIA
a TARAE DAOWE 3THY ceqenull, TToTepAMN 1A TperHe B CysaOULElicH 4acTH conaa
Mperefpien, a8 A% paCWHPAICILEACA YaCTH COMTA NPHHATD CKOPOCTHOH KOSMHHULEHT
Y o= [ERATH

31 Oupenetins WpeAeasly0 CTEUeHL IIOBLILIEHHA LABAERHA o TEOETHYRC Y10
MOULHOCT,, 385PAIIRACMYI0 HE NPHBOL ORHOCTYRENYATOSD KOMIIPECCOPa Npi afia-
CHETHON CARDLIN BBAY S8, Cel BO NSOEMRATNE FOPCIHA CMOAKH TEMNCPaTYPY Doy
e abIxORE Be Loddata pesbiiare 200 °C. Maccosnlii pacxon sosayxa m = 0,25 kr/c,
a tT0 navanuian tembeparypa £y = 20 °C. H300pasnts 1ponece 8 s00pLHHATAY B, ¢
u f.s.

1D}

; . 82, Onpegennrn npeneabhyio crenent MOBLIIUCGHHA NABJCHHST H TEOPETHUECKYHD

- MOWHOCTh, 34TPauHBAEMYIO HAa NpHBOA OANOCTYIRINATOrD KOMApeCtOpd npH o
1 TPONHOM (r-—= [,25) caarun 43078, 8 TaKM¥e packol OXIAMIAIOILEH BOJbL, eCAH po
HAGERAHNE rOPenn CresiKi TEMNEPATYPA 230Ta #aA BHIXOLE He AOHMMA NPERBILIATL
200 *C. Maceopuil pacxon asora m = 0,15 xr/c, a ero navansuan TeMmnepaTypa [, =
I5°C, Oxismnanuan poa Harpedderca 8 pybamke unnumipa na 10 °C. Hsobpa-
ANTE NpOUECE B KoopAHKarax p, o ou T, 5
33 E_Da.,uy.t BAMAGATHE CHHMARTCH B OAHOCTYIEHMATOM KOMRPECCODE OT HABJEHHA
T p=01 MIa g0 p,=10,5 Mila. Bo CKOJBHO Pa3 yMEHLUHTCA TeopeTHYeckas
MOUCHOCTE, JATPAYHBAEMAER HA NpHaoL KOMNpeccopa, eciln afHabaTHOE CaTHE 34Me-
b HATE M3oTepMaveckns. Haobpaaim, MPOMECCH B KOOPAMHATAX P, v 1 T, 5.
2 3. DarrTiueckan MoilLHoCTY, SBTRUYHBAEMAN HA NPHACA OMHOCTYREHYATOrO KOM-
npeccops, cocrasaact 52 xRy, Onpepennts agnabatani k. 0. I 3TOro Komnpeccopa,
’ BCAN B Hew BAHaGaTHo caumaercs 0,3 KT/C RO3AYXa OT mapseHus m=0,1 Mla
(f = 20°C) fo py=D0,45 MTla. Hszofpasnts nponece p Koopawnatax p, o u T, s,
' 35, DarTnueckan MOULHOCTL, 3ATPAYHBAEMARA Ha npHBo) DIHOCTYNEHYATOrD O0%-
ARMDILNOTD KOMII[IECEopa, cocTaaner 43,5 ki Onpeneswnrt waotepswieeknil k. 1, 2
ATOro ROMOPECCOPA, colit 0 Hem HOAHTROOHD CRHMasTea 0.2 KPfC 830Ta or dasacig
b Pi=10, MMa ({, =10°C) ga Pe=0,7 MIla. HaoGpasirs NPOWECE B KOG ATy
B.vul, s
36, Bosgyx, saccosui) pacxan woroporo pases 0,2 wrfc, sanaGarho CHiMaETen
3 NOPUIHEBOM ROMIPECCORE OT D88A0HKA A =0,1 MITa{f, =20 "Chao =25 Mila
'an-Em'J]lt'rh HEOONDAHMOE Yleao CTYNEHEl CHATHA, & Tawse TEOPETHHECKYID ML -
HOCTL, 3ATPA4YHBAEMYID Ild MpuBan KOMIfeccopa, ecad 80 H3BeNANHE FOPeHHS cmaskn
TEMICPATYRS BOYED U0 Wdx0Re Ha RIGWAOH cTynenn e sy pesinays 2400
Haofpasirs npogeccy o KOOpRHHETAY 0, 0w T, 5.
47, Asor cimumaeres a DAHOCTYOENYATOM KoMNpeccope no AOMHTPOME ¢ NoKasare-
Aem f= [,15 or pasnenss pp = 0,1 MIla {t: =20°C) no nannennsn P2 = 2,8 MIla.
Bo cronsko pas YREHBULHTCR TEOPETHUECHSA MOLLHGOTL, JATPRUNBICMAR HE (1]sing
KOMNPECCOpa, AN OAHOCTYMENYATOE ciarye JHMEHNHTE REYXCTYNEHMATHEM NpH pe-
" HEMEHHOM NOKASATEAE NOANTPOMLL Onpenennts Takme sascHsaismbe TEMBCPATY PN
AZOTH B OOOHX CAYYARK H H30OP23HTS NPOUEKCH B KOOPIHEATIY poow T o5
g 38. Onpeaeants packos oxnamaammen BOIB, 8 TEKKE MACCOBYWY N GOBEMilvia
(npe waudgLHEy YRIOBHEX) TMOLAYH OAHOCTYMEHYaTOrD KOMIpeccopa, g Hump;m
- TI0 MOAHTPONE ¢ [OKa3aTenem f — 1,25 cwumaeres reanii or dasnenka g = 0,1 Mila
(i =0°C) no nasnenus p2=0,4 Mlla. Teopetuueckos 3Hayeuie MOLLHOCTH, AGTRA-
UHBAEMOR Ha npuaogy kownpeccopa, N = 20 kBr, a wona WAFPEBUCTER [ pyfamse
" uHAKMApa na |5 VC. Hsodpasire npouece o KOOpUHNaTax g, v u T, 5
. 48, Onpeacants MACCOBYIO )| OOBEMHYE (NPH HAYAALHbIX YCAGBHAX) moaauy anys-
CTYNRUNATOTG KOMNPECCOPE, B KOTOPOM UiHEGATIO CHHMACTCH BO3AYX OT pasacxin
=0, MMa {{, = W C mo pe =22 M2 TeapeTuneckoe ;;HEI'I(‘IIIIL‘ MOWLHOC T,
Jarpaunsaesol na upinog remnpeecopa, N o= 100 kB, Oupepcann, raxmo KOO -
¢ BO TERAOTH, WOTOPOE OTHOAHTCR o HOSEYXA B MPOMEMYTOUNOM XOAOAMAbHHKe H305-
Pa3ilh npoueccd B keopLMTATAY p, o0 T s,
40 Onpenennts maccouyio w OEBEMUYID (NP HAYABH bIX YCROBHAX) nosauy rpex-
CTYREHYATOrO KOMNpeccopa, B HOTOPOM BAH&6ATHO CHumaeTen BOIIYX OT 4aBACIR
=01 MITa 1, = 30 "C) av pr= |5 MIla. Teoperuueckoe snauene MOLLHLETI,
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3ATPAYHBACMOR 114 IPHBOL, Komnipeccopa, N = 450 kBr. Onpenennts Taixe KOMTHdeCT-
00 TERAOTLI, KOVOPO2 OTBOZHTCA B KAMIOM 3 NPOMEKYTOUHBIX  XOJOLHALHUKOR.
MI}O/G_@E!HT!: fipanecctl B koopaunaTtax p, v u T, s. )

(7 413 Paccunrats Uuka ABC ¢ waoxopwenv nopsogcm Temtoru {(uvka Orro),
eci-HauarLuble aapdverpl pabouers Teaa m =01 MIla, {, = 20°C," crenenn
I 8 == 5, 6 OTICACIINOE KRUAHICETHO 10T el = 320 wlne/wr, Onpepeant,
MAPAMETDL! B NAPAKTEPHLIX TOVKAX LUUKAZ, NOABEACHHOR KOMMVECTBO TenAoToY paoTy
H TEPMINECKII K. 1. 4. 1WKILa, a Take TEPMUMECKIA K. 1. 4. ka2 Kapho s oM we
Hutepsane temncpatyp. HaoGpasute unka = KoopaHwnatax p, v u T, 5. Pa6ouee
o0 oy,

42. Paccuarats winn JBC ¢ HAUGAPHLIM NOABOACM TENMJIoTH (LLHK.H_,HHBE.TIH),
€CNH HAYAMhEBE NADAMET]RE pUBoyerD tena Ae=0,1 Mlla, {, = 0°C, creneun cia-
THR &= 15, a OTBEABHHOE NKONKMECTEO TOMIOTL Ig2l = 400 Kl /kr. Onpegeante
MAPAMETPA B XAPAKTEPHDIX TOUKAX UMKAA, NOADLAEHHOE KOHYECTEO TERAOTbI, paotry
IETCPMAINCCKIN K. . 0. UMENa, 8 Takmue TEPMHUCCKHE K, 0. 1. unkna Kapito B Tom e
lhrvepsaae remoepatyp. M3o06pasute wiukn @ Koopannarax p, v 1 T, s. PaGouee
TERO — BO3AYX.

44, Pactunrart whwn JBC o cmewaasm OAROLOM TeMAOTL | MK Tpsdunepa),
LAl SERYIAL IS AiMcTp patoyer Ten Po= 00 MITa, /=30 °C, crenenn cuca-
THA g o= I} crenenn n0DMIWeHEN Raaneii ) — 1.5, a oTBesenHoe KodduecTBO TenJ0-
1ol |qal = 600 kfIx/kr Onpesennts NAPAMETPL! B XapaKTEPULIX TOVKAX LHKAL, NOA-
LUAtILOe Kocinuectue 2L, pﬂﬁ()1'}' H 'I‘E|)J\1HllECKlllul LS A § UHKAY, a8 TakxKe
FCpMATECKIE K 1 . Mkas Kapuo o tom ke nirrepnane remneparyp. HsoSpasuts
Witkil B KoopanraTax p, v 1 T, 5. PaGouee Teno — BO3AYX.

44, Oupegennts MapaMerput B XapakTepHeIX Toukax uukaos OBC ¢ H30XOPHBIM
{uiiwa OTT0) 1 H30GApHBIM {maxy Juaens) nonsosom TemIoTs U COLOCTABHTE 3HAYe-
AR X TEPMHAECKHX K. T fi,, €C/IH HAUANBHLIE 12PAMETPE], MAKCHMAMbHEIE Temmepary-
PLL M QTBeACIHEIe KOAHYECTBA TEIAGTH OAHNAKOBR H pasibil py = 0,1 MIla; {, =
=20°C; ., = 1800 °C; [y = 480 wuc/kr, Msobpasurs nuiau o KQOpAHAATAX p,
vt T, s Padouse Teno — posayx. )

45. Oapeneanto MAPAMETPE B XAPAKTEPHLIX TOYKAX UHKACH HBC ¢ HaohapHLIm
{unien JH3ena) o caenianubly (Laka TpHUKAepa) MOARLAOM TEmTOTH H CONOCTARHTE
JHUEMCUHA HX TEPMIYCCKHX K. 0. A, CCAH HAYANbHoE MapPaMETPbl, MaKCHMANbHblE
TCAMUEPATYPL |l OTDEACHHEIE KOXUYECTRA TEMIOTEH CAHHAKOBE 1 paBHbl: p = (4,1 MIla;
o =30°C; 1, == 1600 “C: lg2l = 540 xm/kr. Crencus NOBLlLUCHUA JABJCHHA
BOWINAE €O CHMELWAHNLIM NOABOAGM TENAOTH A = | 6. HMz08pasuth uuiae "5 ko-
opaHnaTax p. v 4 T, 5. Pafouce teno — soagys.

46. OnpesennTe napamerpu s XAPAKTePHBIX Toukax uuknop OBC ¢ H3OXOPILIM

ik Qrro) o HaoBapibly  (UHKA Auzens) MofBOROM TennoTh COMOCTABHTL
SHAYCUHA TEPMHYCCKHX K. . A, CAH HAYadbHbIE MAPDAMETDLI, CTEMEHH CHCATHS © OF-
BEASIHOAC ROMIICCTRA  TCIAOTHL OAHNAKOBSL U paniim: pe=101 MHa; t, =0°C;

€ =8 lgol == 370 wllw/xr. MaoBpasuth unkaw p KoopauHarax p, v U T, s. PaGouee
TEHO —— BOBAYX :

47. Paccuwrats 1nukax T'TY ¢ H300apPHKIM NOABOAOM TENAOTH H afHAGATHHM
CHATHACM B KOMIIDECCOPE, e¢/M HAUANbILE NAPAMETPL paboyero Toaa m =01 MlIa;
fHi=10°C, crenedb nosHmeHs DaRJAEHHS [DH CKATHH B =6, a TEMMepaTypa
padouero Ted na BXofe B TYpGHHY (4 = 850 °C, Onpeneants napamerpu n xapaxrep-
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HUIX TOUHAY UHAIS, ToABe/GHHOE W OTBEZEIOE KOJHMECTEO TEIIOTE, PAGOTY W Tepmu-
HECKHE L m. gt LHKIA, 4 TaKKe TEPMHUECKHH K. p. A, UHKAA Kapro B ToM ke
HATEpERAAE TeMoepatyp. HaoGpasutt ukka a KoopauHarax p, v W T, s. PaGouee
TEHC — posmyx,

48. Paccuutare unka I'TY ¢ H3IOXOPHLIM MOABOACM TENAOTH, €CAH HAUAMBHbIE
llapamerpn pageuero Tena p, = 0,1 MTla; ) = — 20 °C, crenewn HOBBILIEIHR A&8Ne-
HHA OpH Cxatul =5, 4 TEMNEpATYPA pafoucro vera wa mxoge § 1¥pouny f; =
= T80 *C. Onpegensry MAQAMETPL B X2DaKTEPHLIX TONKAX LHKIA, NOLSEIEHHOE B OT-
BEREHHOE KONHUSCTBO TenAOTW, padory o TEPMHYECKHA K. 1. 4. UMKAA, & Takme
TePMHYeCIHN K. 0. 0 wukaa Kapuo s tom e hireppane temnepatyp. HaoGpasuts
UHET & woopmewarax p, o w T, &

49. Psccunrats unea I'TY ¢ 4UHADATHBIM CxKaTHeM R KOMIOPECCOpe, HaoBapHLM
MOAEOOM TENIOTH H NPENensHOi perenepaLneii, ecan Hauaanubie lHpameTpel pafoye-
rotena p, = 0,1 MMa, ¢, =0 °C, TEMNEPATYPA BO3AYXE HA DBLIXOAT HAa KOMnpeceopa
b= 200°C, TEMNEpaTypa paGoyero Teaa Ha Buixofe M3 TYPBUHBL {5 = 450 °C. Qupe-
AENHTE NapaMeTPsl B X3aPAKTEPHLX TOYkax LHKMA, NONBEAEHHOR H OTBCAEHHOE KOMM-
YECTRO TEMmOTH, NOAE3HYI0 pabOTY H TEPMHUECKMil K. 1. &, wukaa, a TRIGKE TepMH-
HeCKHE K. m A nuKkna KapHo B TOoM e HHTépBane Temuepatyp. MaoBpasuro

UMK B KOODAMHATAX p, U T, 5. Pafiouee TEAD — BOALYK,

50. Paceuwrats wkka [TY o HIOOEPHLIM NONHBA0M TENIOTE pereHepauei

(eTenent perenepanin o = LB}, ecan Hawassmsse MapaMerpel padouero Tena p =

=0.1 Mlla, fj = — 10°C: crenchn NORBIMENNT EBAENNS BpH CKAaTHN fi =355,
a Temnepatypa pafodero TeAa Ha BLIXOge H3 TypBuubl [, = 420 °C. Onpepcaurn,
MApAMETDL & XAPAKTEPHEIX TOUKAX HHMKIA, NOABEAEHHDE X OTBEHEHHOE KOJHUECTRO
TEILIOTLL, MOJe3HYI0 PAGOTY M TEPMHYECKHH K. I A, 4 TAKKE TepMuuecKAl K, n. x
UHk1a KapHo B ToM e nurepsane Temnepatyp. MaobpaanTh wnkn o KOOPAUIATSX
pova T, s PaGoyce teqo — BOJAYX.

BOITPOCh]

N

;1. Buepnre DOpMYAy 445 pactera ofLema BAAMHOTC BO3AYXA, NPUXORAIEErOCH
Ha 1 kr cyxoro BO3LYKa.

2. [loctpoiite na Hd-puarpamme saamioro BO3LYXa NHIKK, COOTHETETAYIOMYIO

7 S3HAUEHHIO ra30BOH NOCTOAHHOH BaamEoro BOZRYXa R, = 200 Wilai/(kr - K)

3. Nouemy npouecc HENapeHUA B HAealbNOl cyuIHIE O Kamepe haodpaxacies
B Hd-anarpamme Aiaed H = consi?

4. Or kaknx DaKTOpOB 3aBUCHT pacxoa rasa MPpH KPATUUECKOM TCUEHHU B MHHI-
MAJBHOM ceuennn conaa? Kax Bainer Kawiablt U3 nHx wa pacxon?

5. Boagyx Teuer no KaHany, umewowemy dopmy conna Jlasans, Adasacinie pos-

JlyXa BO BKOAHOM ceyeymy pir=012 Mlla, papjenue s Cpelle, xyaa purexaer

BO3AYX, p. = 0,1 MTlla. [pusegure FPatb UK H3MEeHeHHs CKOPOCTH ¥ AaBJenin BO3dy-

* Xa no AnWHe Kalanra.

6. B xanom cryuae aguagarioe 0GpaTHMoe pacuiipenne n apoccea HpOBanHe napa
MPH 3B1AHNOM najenwn aAasaenua Ap CONPOBONAAETEH OAHHAKOBLIM U3MEHOH oM
TeMOeparypn napa?

7. Hepes gamnoe cywaoueecs comsio UPH KPUTHRECKOM DPEMHMC BHITCKACT pBo
BHEUIHIIO Cpesy B MEPROM CUyuae BG3LYX, BO BTOpom — sonopon. Cpashure ckopoer
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HETEUCUAR Wy 1L PACXOAL D 3THX ABYX CAYYAAX NPH OAAHAKOBLIX 3HAYCHHAX napamet- KOHTPOJILHAA PAEOTA 3
poB Ha sxoae p o Ty
8. Hcnonbaya ypasuenie nepﬂoro JIKONA TEPMOLHHAMKKH ANA OTOKA, NICKARKHTE, ! Sanaun 1...20 noceamess PacueTy MApOTYROHHHKK YCTayosoN, patoraway no
NPt KaxUX ACHYWEHHIX TEXHHueckas paGoTa CKATHA B KOMIPRCCOPE MOMET OBITh uMkay Peuxnwa, B sanavex 1..10 PACCMATOUBAKTOR YeTAHOBKN KOMUCHC SUH O s
oupeacacha oo popuyne || =k — ho, Mexvpoctanuail (K2C), a IE...Eﬂ—Tﬂlananmrrpnﬂaurpaneﬂ (T3LL). 3 aapsun
. U lomaasrres, sevindin Oy IR o [ e ) wnssinesn ppeiciofton CROpOeTY, i MOMHO PRUIATE JHED © NOMOLLLIG hs-amarpavmsl Bommiorg MARa, HOORLIYH ToOHHILL
Y Kl ; : - 14 amws pan onpenenensa DBPAMETPOR TEX TOMEK, KOTOPWE WAXOIATCH 5o ep
;102} Bosdyx ¢ panaennen py =1 MITa u reMneparypoi 400 *C surenaer aspey Hpenenamy (nanpumep, NAPAMETROD HHAKOCTH), ANGO NOAHGCTRID 110 TaGanuam [4],
CVMRARLLRETT Ol Cpedy © adpacdues U, [MMa. Kaw ussenwtes CROMICT b Mpn' som CABDYET MOHCHATD, WaK HAXOLMAACH Rawlian PECCUHTIHEEMAR TOYKA.
AETCHLTINE I A ouall (o sy Ra, Soil oy ikaimesc coing Iamenimn KOs orei- © B nepnom cayuae (pewenke © nomomen AHBTPAMMBL) JOAMHL OhTh YKS30HW nae
poBdisEtM (coiios Jlasana)? [Tiowesn susolnore cesesis CYHBKUETOOR COMa MUK, NEPECeYEHHE KOTOpBIX DOPEAENAET paccMATpHBACMYI Toviy. Ho BTOpUN —
H ORI MBNLIOrD cetenil conaa JIassan auHiaKonn, < H33BEHW NBa napamerpa, ROTOPLE NOJBOARIT Hafitn cocToRnme fio Tadaungan l4].
@ B kiRom cayese MOIHOCT, 3aTpAYLLAENAR |4 NPHBOA KOMTPECCDpS, Gyner Ecan a 3agave cneunansio e UTDUOPEND H e Janado anayenne BHYTPCRMED
HUETR HANOOABUILE, O B KAKOM WAMMCHBIDRE 3HANBHHE, eCRH B Hel 3 HaBaTHo OTHOCHTEIBHOMG K. .

A TYPOHHS WEH ce OTAeahHLx HACTER, TO npoyese paCUIHpe s
i Mapa 8 Hell CABLYET CHHTATH HEOSHT DO B M.

C‘I'IHEE!HJ.. EDBEP!JIEIIE'I'HEI. HAEBABKOMD LHKG

EMD TEPMHUBCKHM K.0.3, Tin

MEMAY STHMA K. 1.

JANHCAHE B BHae

CANMBETCR 2307, reanfl i AnDKCHA yriepona? Hevaabdue | goHednde TEMIENATY O,
iTEBIGIEY MOCCUBLE PHCKOAN FASE BG BOOX TREX CHYHARY OLHHaKOpL

12, OfwAcuiTe, noYedy ¢ yaeaM4eqles difcan CTYOEHEN CHaTHa o MOpIHERM
FAHANPEECOEE 210 Nodasd Hpi NPpovis pasHey YeADBHREY YHEAHHHDASTCA Y

B3, Henonsayn mepameliue AnR idfepeniiabuoro apocoenk-afupesTa, noKa-
HEHTE, AT0CIPH APOCCLNPOGAININ BELIECTE ¢ anoMadLsEM CaORCTBIMH (do /@l < O; .
! (g jy =< U] TemnepaTypa nossmaeTes,

TERAGEOrT ABHFETEW REEFlh ERIR T et
A PEAALHOID — SRYTDEHHWM AGCWI0TH LM Kaindl e Caaan
A AAH NPOCTEAWKE WHE O NAPOTYPOHHMLEY YETAHOB0K MONET Gl

| ;== TH

14, [Tonyuure pacuetnym bopMyny AJA ONpEAEACHHS ONTHMANLHOFO pacnpengne- Me == MMEs
BN MEpeNnafa AaBACHHA 110 CTYISHAM KOMNPECcopa npH MHOFOCTYREHYATOM CHKATIH TEe N} — BHYTPeHHHA OTHOCHTENBHEE K. . A KOMIIEKca TYpGuma—Hacoe. Tax kax
rasa. pabora, aatpauuBaemas Ha NPUBOL MHTATEJLROID HACOCA, OTHOCHTR/NBHO HemenHKa,

nofiTe T ¥ L H 1 Q XAl na “

15, TlecTpoiie rpadux, NAMOCTPRPYOWIE BARSHNE HITEHCHBHOCTH OXA #aed TO MPH WCNOABICBAHHHM STON BOPMYAR MOMHQ CHHTATH, 4TO BeAHuMHE G5 conlafacy

i MY RS B |1].rl;3nUJm: QLHIUTY e & T [P HCROFD |-;m.|r|pt=|:s:u[m. I OTHOCHTE hEHRX C BHYTDEHHUM OTHOCHTEABHLIM K o a TypﬁHHb[ Toi

‘I. AT n I iy ! " R : )

Ii FRIPAMNETAS i ne Ruaed Disore CAR £, o i iws IV Bgagy — paGaTE, SaTpayn- Hans onpenenennn BHYTpeHHEro abcoMoThoro K. n. 4. umkaa ¢ PEreHepaTHBHLIM

Ih' BACMBR i TpHBeL BOMIPECcapa, | oTEeAeRHee KO ecT a0 TERAGTL BRI DA TRONHOGN [IOANCpeBOM NUTATENLHOH BOAb eNiefyeT HCNOMBL3IOBATL BbIpaXeHue

|J| L2 22 1) HAGrepaNCC oM. CRETIN COOTROTETEON I,

| " i . n

il Yhdasaane Crcayer sanares L 3nauensi a4 (b Ll 1L4) B one adm .

i s e seai o (w W= == Y (o) a —Jh n — ),

I[I QUPEACAITH BeAnn £ A6 Y on/ G uzar- ie 1 i W i s

il 16, Modayunre supamesna gan Audppepenitiaasioro Apoceeib-3(hpekTar rasa, '

!- ; H OCH Ypanicione cocrosiinns g (g — H) = T b — HOCTOHEHYS BeJilyKna), N .

| HHCAIHLEEOCH Y ARG COLT pL )) RT { ) b UIfi i, ho, A% u k, — anauenne SHUTAJIBIHY Nepea TYPGHHOH, Ha Bxoge B KoHaencarep,

i LyleeTsyer At ana »1oro rady Jnus HilBEpCi : PO M OpereHepaTHRRGN OTEOPE W Ha BWYXOAE H3 mocaenuero MO XOAY BGABI cMewnpa-

I EFo Lhowrpondvre eoandomid oo s 1 TEpMINTURGTY o A mnks TBC © iaobap- Werg Hﬂ.ll{'ﬂl‘pﬂnin'ﬁﬂﬁ_LmTEErETH&HHG: & — 1oAA or6Hpaemoro napa 8 j-m orGope

q HIAE ixaabaom: Teidore (woen Jeaenn) or crepenn oksthn o HTeREALE  SHAEH R T — pabioTa, FATpAYHBSEMER Ha MPHBOA MHTATENBHOrO Hacoca (nuTaTenuMEx Haco-

;M’ £o= 8. b Plmcdsieresn aiinafim AaE pabouero Tera & s | 35 { ooa). Inayerun -’i‘.mj Moo O H QMPEACARTECH ¢ Y4ETOM N0TEDH B COOTRETCTBYIAILEN

il 18, Cpavnnre rpauycckum cnocobom TEPMHUCCKIE K. [, . UHKAQR © HA0XQpHbIM rpymne crynenell TypSumm,

:f!i (wen Qrro) w naoGapusim (unke [Iusenst) nogpomsom tengorst. Crencan cXKarud PaGouee reno rasosoif uacry UKKIA naporasosslx (3agaud 21...23), marnuro-

i E 23},

i!.: H MAKCHMAABULIC TCMUEPATYPLl B UMKAAX OLHHAKODLI, THAPONHNaMEuecKiX (3agaun 24, 25), a raxxe BO3NYUIHbIX XOAGNHABHEIX H Tengo-

it 19. [NMocrpodite rpafivk 3asucHmocTy TEPMHUECKOrO K. 0. A, Udkaa ABC ¢ nsoxop- HACOCHLIX yCTaHOBOK (3agauu 39, 40) caenyer cunrats HpeANLHbIM Ta3oM c NocTosh-

il

!!‘: NILIM - BOABOAOM  TOILIOTE {UHKn OTTO) OT nokaszarcas agHaBaTof paﬁnqero_ Teaa HOM TentoeMKocTbo. Ecan mo YCAOBHIO 34LauH TEMIOEMKOCTS Faaa He 3alaua, To ona

‘: = 1,3 1315 .. 1:4) apu crenenx emarni g = B,5. onpeaenserca mo tatd. | [PHNOKEHHUR.

5\5 20, Huaotpasnre TRAPUYECKH BAHAHIE CTCHEHI PEreHenaunn renhotel (o = 0; B safauax 26 u 27 PTYTHLH | LE3HeBBH [HKAK PeHkHHa B obaacru HacklLeH-
0.2, 0 1) ua vepnmuecsni koo n CTY ¢ HA0GAPULIM TONZOAOM TERAOTEL 1 afHAGaT- HOTO nNapa 3aMeHFIOTCA UHKIaMH Kapuo a COOTBETCTRYIOWEM HiTepRaJe TeMRtepaTyp

:1.1' TN LAGTes 0 kaipeckope, ecilit nuacangs padors wukia ;= 320 ke, f

TaK KAk BCAencTaHe CPaBHHTENBHO HU3KOG TEMNOEMKOCTH M HAKOM (pBEIbl HHEHARA

HLEBEICINIOE KONECTHO TENNUTH & WHKAE G5 pererepam | o = 0) g NMOFpaHRYMAA KpHBAas 6.H3Ka K afyabare (usosnTpone).

i\ 40 nhkie o Apentisiol peronepadied o= 1) g, = 700 1/l ke

1200 kT fir,
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Facae) sasaoninars i amaemimm g NOACTPOCK OHUAPHEEY UNKAGR (30444 28...30)
WRIMEAIMUIEH e Tt 30 4 upiieseinm, o ROFONLX NPOIRGANTCY confloTin sy
BURRLCT ey mim ssesigeans. Fo s M raduneEan JEATTENTLIGTCH W e
NOBORMALOE 0 Teiaaueaennd YETaHOnOR, padoTaomiix g ofnacrh RBEMUOrD -
CLALEIHOrE upde Caomaan 31, 393 !

Apu pressenmn vagpan K338 womiten vafamn cocroanin WACHIIEIS Snaoms-1 2
I ammidnd  WENMILIVRITER  TiHE Tatmis TEPMOELHAMHGOCIKHY NapameErpon - ariy
RELLEETR U OOARCTH Beperperoro. naps (oM. Tadn. 6 o 7 ipunoxelns ), B sagakax 37,
A siTaaknus o swrponug MEpLALAAMACHIDN JBaKkocTH (Touks 5) onpeleasmres
E TSRS E QU Aol 10 YOADBIEE 30 0m40 cpeanel niolapnol TemIaeMKoTH HMHA-
BOCTH Lpw 00 fropaysam:

fig 2= hs — ey (Ty — Tl S5 =84 — ¢y In (T4/T5)

(LRI HE TR LT T PEROMMLY ETCR ailaTL o u-uﬁpml-;mm:i TR T HE T TR
EXEMLL YoTaionie 0o wieda @ koopanmaras A, s ooan T, s, ITp 37om oBoarayesnn
TelMiE @ Veaonmmy WL, ki AHATHIMME W 0 ROALHCTY PHCYETHXY ORIk connn-
UiV MEE U OpeREe, ANATPAMME CTRORTER Ged MACHTale, OoHAKD HIOOPENEHHA
NPOUECCOR, § RAK NAPOCHAOBLIY VETBAONOL o MOTPAHHTHHA KPHBMX AMGEHEL GhTE
HAECTEEH O s b, i'!Eﬂ{FKﬂﬂHMu IO EITR, YTO B TEPMOTHH S B K MARATPamM-
WHX WMOTYT (300paMaTech TOALKD KEIIHCTATHMECKHE (ofparamee) apouecce. He-
GHPETIMEE (IPOIEC [HAMPHMED, NPOUESE pacluHDena Napa B rpynne cryneqel
TYPOEUE ¢ pueToM  noTeps) MUENT GWTh ARECH NPeOCTARSCHE AN YOO,
IR TP SR 0 RO LM CRCT O M, MUBY  BUTURGIMI  O0BGLHTCH
HYHETHERGE OpAMBE 0,

Jagawn 4145 nocsaweum PACHETY TEMNCAEX FPICKTOR XHMHISCKIR poaKkuyi.
ﬂ|‘|ll B PEICIIN NCBeALEIYeTes radanua CTARLAPTHLEY TENR0T Ofipa3I0Banni nellecTs
feas, TuGa. & npnaakennn). Tenaooukoern HASATBIME Faios UHPEACAMTON ¢ Yuiran
Wit SARNCHMOUEN OF TEMIEpaTYPW o Taga, 2 MPILTOMEHE (NN iy o ae Ty I
MCHPCTC IS mrregisnma ). Crenens ANCCUURALNH Brieeta (sagaqn 46..,50)
PACCHNTLILAIDTIR © IOMDUHID AHAYEHHE KORCTENT paspoRecks UAUTBETUTEYIOWIHY X11-
MHYeCKIS peakunli (cyd. Tatn 9 OPUAOHEHHH] |

3ADAYY E

L Mapaserpu sogauors Mapd Heped KohArHECAUHOHHOR TYPGIHDA: o) = 9 MITa,
fi = 500 °C, Aapaenne B KoIIEHCATOPE po = 0,004 MITa. Bryrpensni oruocHTesusi
Ko i Typhuisl n, = 0.8 Onpegenuts cocromdie Napa NOCAS PACIIHPERNA B TYPAH-
e TEPMETECKIE o BuyTpennnl aloomorisd 7 0 A, umena Peminna, Haodpaautu
Npodece § TYROUHE W WHES 8 KoopanHatax &, s 0 T, 5 .

{I.i. CONOCTABRTL HAUSHHA TEPMHUECKOID K. N, 4. ukkna Pestkna npa CVE LY 0 1LY
MAPTREYPEY. BOASHERD nape mepen vyphauol K3C; 1) gy =35 Mlla, 1 = 435 °C;
b po=1 Mla, 6 = 500 =C; 9 Pom= |3 MM, & = 560 "C. Jonpense b KiHIeHes-
e bodees ciiyiaas pamin 0004 MIda. B paeverax CIEAYeT  yuecrs  padary,
ITRANIBACMEIN HD DPHEBL IITETEABHSM. nacoed. HaoGpasurs w8 HKOOPTHAETAY
i, 5 1T, 5

do Mapamerpu suganong Rafs iepLl Keiaencaghotuol rypdumod gy = 13 MMa,
= A0 0 oeat padesy oI neperpend pyo== 3 MIa, & = 500 “C Dapae-

18 z

1M€ B konmencatope py = 0,004 MIa. Onpesennts nomsoanmoe KOJTHYECTBO TEMA0Th
B NPOMEIKYTOHHOM feperpesaTens, a TAKKe TEPMHYECKHE K. . A. uHkna. ConocTaBuTh
MONYQeiTHoe 3HAYeHHE 5TOTO K. H. J. € €ra aHASOCOM JLIA HHKNA 6ed NPOMeKYTOHHOTO

-Neperpesa. B oGoux cayuanx neoGxogumo yHeeTh paBoTy, 3aTpaynBaeMylo Ha NpHBOS,
“JMTaTeNBHOrO Hacoca. Mao6pasute uukiam B KOOpAHHATAX #, 5 u T, 5.

{4 Tlaporyp6unnas ycranosxa SAeKTpHYecKoll mowHocTsio 200 MBT paGoraer
MG LHKIY ¢ NPOMEKYTOHBIM TNeperpeBaM mapa PETEHepaTHBHLIM NOLOTPEROM RHTA-
‘TenbHOR pojkl. HauaapHue napaMmerpet BORAIHOFO napa: p; = 13 Mfa, # = 560 °C,
AasieHue 8 xonpencarope gy = 0,004 MIa. [Ipu pasneumu P2 =3 Mlila uacrs napa
OTGHPAETCA AAA [OOTPeBa BOAM B CMEWIHBAIOIIEM 0A0rPEBATERE, A OCTAJNbHAA
WALTL MOCTYNAET B NPOMENYTOUHKH Neperpesaress, nocie KOTOPOLC € TeMNepaTypoit
560 "C Hanpasaserca s cTynenu auakoro AABJNEHHA TYDOMHLL 3HAYECHHA BUYTPEHLErD
OTHOCHTENBHOD, MEXaHHYECKOrD K. M. & TYPOHHM u K. o0 I. 3nexTporeHeparopa
COOTBETCTERHHO pasad! n,, = 0,8; 1y, = 0,98; 1,, = 0,98. Onpenenuts pacxoj napa.
Han?pgmu MPOUSCe pacUIKpeHHA apa B TYPGHHE H LMK B KOTpOHHatax 1, s u T, 5.

| 5. Tlapamerptt nogssoro mapa Tepen KoHAeHCaUMOHHOR TypOnKOli; p) == 24 MIla,
by =560 "C, a nocae npoMesyrousoro ucperpesa py =4 Mlla, f3 = 360 °C, flapue-
liHe 8 KOHAeUcATOpE pq = 0,004 MITa. OnpeaetuTs KoAHYeCTBO TENAGTLI, NONBOAHMOE

B NPOMERYTOMHOM NEperpesaTens, a TAKIKE TEPMHUYECKHE K. . A. [HKNa © YUeTOM
pabory, sarpaunsaemoli Ha NPHBOA MHTATENEHOIO Hacoca, W (€3 yvera 3TOH padoTsL.
Haobpaauts uuun B Kooppubarax h, s u T, 5.

6. [aporyp6unnan ycranopka pacoTaeT N0 UHKIY C pereHepaTHBHNM NOAGrPEROM
NHTATERBHOR BOAbl B CMelMBAIOLIEM nofOTpeBaTENe. Napamerpu napa nepen TypGu-
Hol: py =9 Mila, £ = 500 °C, napneuke g HOHAEHCaTOpe p3 = 0,004 MlIla. Oréop
Bapa NAA n040IPeRA BOAK OCYLIECTBJISETCH npd tapaennd 0,12 Mila. Buyrpenuai
OTHOCHTRABHEE K. 1. A, cryneneit 7, = 0,8. Onpegennte pacxon napa 4eped TypOuHy,
BCAN ee MOLLHOCT paBHa 50 MBt. Hao6paants npouece PaclIMpeHus napa B TypGine
0 UHiKn B koopanHatax h, s u T, 5.

7. Ilapamerpn Bogfsoro apa Repel kowAEHCAUHOHUOR TYpSuHoi: p, — 9 MITa,
fj == 500 °C, paBnenne B KOHAGHCATOPE s == (L,004 MIla. BryTpekuuil oTHOCHT b
K. 0. L crynened 7, = 0,82. Hasnenue napa, oTGHpAeMOro AN pPereHepaTHEHOrG
NOROTPeRS MHTATENBHOH BOAN B CMELIHBANILEM nogorpesareae, pasio 2 Mlla. Onpe-
MENHTL TEMUEPATYDY MHTATEABHOM BOXB H BHYTPEHHME AGCONMOTHMA K. n. D 1nHKAQ,
Conocrasurs nonyuensoe anasenne storo K. L K C ero aHaforoM AMH UHKIa
fiez pereniepatisHOro favRorpera soAbl. HaoGpasnts nponece pacuwpenss napa B Typ-
GHHe M UHEIL B KoOpAHHaTax h, 5 u T, s.

8. [Tapamerpanl BotAoro fMapa mepen KOHAEHCAMHOHHOH TYpBuuol: p, = |3 MIlla,
£y = B60 °C, papaeqne B KoHlencaTope p = 0,004 MIla. [pu narnenuy Pa=23 Ml[la
HALTL Bdpa orfMpaeTcd anA peremepaTtHBHoro T0J0rpERa BOAW B CMELIHBAIOLIEM
MOAOTPEBATENE, 3 OCTANLHAN YACTH CHAYAMA MOCTYNIAET B NPOMEKYTOUHLHA meperpena-
TEdIk, FAE Meperpepaercd Ao Temnepatypu 560 °C, a aavem g IHJAHHAD HH3KOIO pap.ae-
HHA TYpOMHN. BryTpennuil oTHocutenbuoli x. o A. UKJIHHADA BRICOKONQ [LaBACHHH
TYPOHAE Tf; = 0,8, uuaH#ApPa HU3KOrO LaBieHuA N = 0,82, Onpegenuts BHYTPEeHHHIL
afcomdrinl K. 0. 4 uekaa. Hso6pasute npouecc pacuiMpenss napa B Typbune
H UHKn B KOOpAMHATax A, s u T, 5.

8. Maporyp6unnas yeranoBka Momer padoTath NG LMKAY C OLHO- HAH ABYX-
ETYOEHGATEM OT6OPOM Napa AJA pereHepaTHRHOrD IGAOTpeBa MHTATEABHOH BOIMI,
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Haaanpnoe napaserpor dgodanoeo nopa: py =9 Mlla, ¢, = 500 °C, pasienue u Kou-
Aencatope 0,004 MIla. Tloaorpes oCyULECTBNRETCA B CMELIMBAIOUIHX MOAOTPEBATEARX
AG TemnepaTyphl soas Ha pxoac B koren 230 °C, BuyTpeHuu#l OTHOCHTENbHLI K. 0. A.
crynenedi 1, = 0,8 ConpctasiTs 3HAYEHHA BHYTPEHHETO AGCONKTHOMD K. 0. M. UKHKAA
AAS 3TEX ANYX CAYYEEB, CCNH OPH ABYXCTYNEHHATOM NOAOrPERe B KakAOM TIOAOrpeRa-
TeNe NOABOANTCS OAMHIKOBOE KONWYECTBO TRMTOTH. HMa06pasHTh LHKABL B KOOPAURA-
Tax #, s uT. s

10. Tlapamerpsi n0ARIOIO Napa nepes KoHABHCALMONHON TYpBHON: p, = 24 MITa,
f1 = 560 °C, nasaenne & konpencatope p; = 0,004 MIa. Flpu fnasienun pz=4 Mlla
naCTh HAPA OTGIPACTCS A8 PEFeNCPATIBHOMG NOAOIPEEA MHTATENLHON ROLH B CMELIM-
BAKGULEM NIOROUPEBATCAL, 4 OUTALLIAH NACTE HTOCTYHACT B RPOMeNYTOILIE teperpena-
TCAL, rAe narpenaete Ao Temmepatyput 560 °C. Tlpn aasaenwmu py = 0,2 Mlla
UUNTILCC T Ve UI(JIJL]i“l ()IG(JEJ Hapa s pereieparinpuory HGHOrPeDd BOLNI, l\'lJTOphll':l
TaKie NPOHIBOAHTCA B CMEWIHBAKIIeM NOACIpesaTede. BHYTPEHHUE OTHOCHTEMBHBIE
K. I 4. rpyus crynepei TypGHHBL 10 TIPOMEXYTOMHOrO ITEPerpesa H f0Cde HEro
cooraercraedpo pasasl 0.8 w 0,82. Onpegeants BHYTpeHHHt aGcomioTHHH k. T, 4.
unkaa, HaoGpasurb npouece pacuniperus napa B TypOHHE W UMEA B KOGPIHHATAX
h,suT, s

LB gowgencatope T3, paGoralsuiell no cxeme ¢ yXyAUICHNBM BAKYYMOM,
nofAepHipaeTer Rapaenve pr: = 0,12 M[la, a xoHAencaT H3 1lero OTROAHTCA npu
remneparype nacwinenna. Onpesennts MOWHOCTb TYPOWHLI 4 pacXQd TEMaoThl, Ha-
npagaAemMoi norpedutenw, ecan pacxon napa D = 50 kr/c, a HayadbHbé NApPaMETpEL
napa p, = 3,50 Mlla, {, = 435 °C. Tpouecc pacwapenas napa o TypGHHe cUHTATH
u309uTporLM, F306pasnts uHka B koopauratax f, s u T, s

12. Mowwocts TypSuus T2L, paotaowed Mo cxeMe ¢ YXYAWEHHbIM BAKYYMOM,
coeraganey 30 MBr. Onpenennth paciod napa H KOAHUYECTBO TENJOTH, HaNpanisemoe
norpednTeno, ecay Havansuble napametpbl napa p; = 3,56 MMa, {, = 435 °C, aaene
nie B KouiencaTope pp = 0,12 MTla, a4 KOHAEHCAT W3 HErD OTBOLUTCA OpH TeMmlepa-
Type Hacwiuenua. [Ipouece pacimmpedus napa B TypSuHE CUATATE H303UTPONHBIM.
MsoGpasuth wikn B koopauuatax i, s 0 T, s

13. Ha T31l ycTanosaeda TypSuna ¢ nporwposasaendeM pp = 0,25 MIla souwt-
nocrio 50 MBr. Onpesenuts pacxel napa H KOMHYECTBO TENAOTH, HATPaBafeMoe
norpefiuTeN0, ecad navaibibie napamerpsl napa p; =9 MIla, ¢, = 535 °C. Kougen-
€aT BO3BPAWEETCA HA cTanuMpo ¢ temneparypoli 70 °C. [Mpouece pacwupenns napa
g TypOude cuntath uzo3ATponHuM, M3ao6pasute uMKA B Koopaunatax h, s u T, 5.

4. Onpepeants pacxoa Napa U MOLIHOCTb TYPGHMHEL ¢ NPOTHEOLABAEHHEM Dy =
= (1,25 MIla, ecan H3secTHO, yTO pacxon TenaoTsl, nanpasnsemodi TIL noTpeGuTemo,
pasen 27 MBT1. Havansunie napamerpu napa p, = 9 MITa, {, = 535 °C. KonaedcaT
BOARPALLAGTER HA CTANLKIO ¢ Temnepatypoit 70 °C. Tpouece paclmpenus napa s.Typ-
dnue cuntars w3odrpounsim [a0dpasurs wika 8 koopaiarax i, 5 u T, 5.

15. Onpeacants MORHOCTL TYPGHHEL TILL, e naBecruo, ¥To Ha NPOH3BOACTHEH-
nue ay sl osdnpacren [0 kefe napa npn panaenns pa = 1 MIla, Geransnan vacts

napa B oKoAmuecTne 26 Kr/c PACIEIPHETCH B CTYNCHNX IHIKOrO RADAGUHS 0 pg =

== 0,25 MIla & nwanpasasered na tepaogaraume. Hauanlubic napamerps mapa:
pr=9 Mila. 1, = 535 "C llponece pacwapcnits napa s TYPGHNE CHHTATL H3OIHTPON-
. Hasipasurs ik v goopapparag s 0 T, s o IPEACTALETL SPUULATIANBHYID

CHOMY YCTRUDBR

Kl

i

(16, APAMETPE mApa nepes TenaoduiaLHon i TypOniod womuooreio B0 MBr:
Pi="0Mla, ) =535°C. B cryneusx Bhicoxora AZBICHUA BAD PACHIEETCR |
Adupeunn py = | MIla # yecTs ero b Hosyerrse 20 Krjfc ovbupacteR ua npusanog.
CTBEHHEE Hy#IW. Ocranmanch sacrs Napa PACIHPAETCH B CTYNEUAX BHIKOMD [apie:
HHR A0 pye= (0,12 MTla # saopasinercs wa Tenaohukanno. Onpeleants pacxog
TEI].!?‘I‘H Ha TenAodHKaLHD, ECAN KoMAeHCAT BOSBPRILASTCA Hé CTAHIMID © TeMIEpaTy-
pofi 30 °C. [Mpouece pacmmpennn napa B TYPOHUE CUHTATH uat;an-rpnnuum. Haofipz-
AHTh UKKR B KOOpEMHaTAX K, 5 W T, 5 w DPEACTABHTL APHHUHIHANGHYD CREMY
YLTANORKH, .

17. Bo ckoakko pas yMeubmnten SABKTpHveC kas mowkeeTs TOL, patorsiowei na
CHEME © YRYIILEHHEM DaKYYMOM, echn OpH HEHAMEHHOM Pacxone napa  napaesie
B KOWABHCATORE BOAapacTaer © py — 0,12 Mlla no py =025 MMay Hawpanuue
napaserpe lapa: p) = 3,5 MITa, {; = 435 °C. Mpouece ey WAL o Ty
CHMHTOTE HIDDHTRONNLIM, Haofipasurs uuka o KOOpIRKaTax b, s w T, &, )

g IE; Fapaurz-rpu UAQE nepe TenIodHEAUHONHOA TYpldgGR: py =9 MIlla, { =
=035"C. B crynennx amconors AABNCHHA NSp PacwswpReTcd A0 SaBACHIR o =
= | MMz & 30% erg OTOHPASTCA Ha NPOHAROECTREHHEIR Hyriau, Ocrammanes uﬁ-:n.
DApS PACWADASTCR B CTYNEHAR HHZKOFD 1A BIEHAA Ao ps = 0,12 MITs v sanpapanercn
HaE Teinoduianro, Bo cronuko Pa3 HAMEHHTCR MOLLHOCTE TYPOHNL, eoan PO T pra
Hd TENAOHARALME (NpH HEHIMEHHOM GOWEM PACKOLE) YMEHLLNTCH 8 7 pua—aIP [pa.
UECC pacukpeHsf napa a TYROHHE CHHTATH HIOIUTPOMHLEM. Maodpasnte upmwn o
KoOpARKATAX A, & T.'§ W npencraswTy APHHLMNREABH YD CREMY YOTEHGRK.

. B crynensy sucosore AEBAEHHA  TNNOQHKAURTHHOR Ty pHEHi niap pac
HWHPRETCA OT masaesns o = 3.5 MIla (1, = 435°C) 10 pa =105 M[la u 40% ero
OTGHPIETCA HA NPONIBOLCTEEHHME Hysan. CQLTaBIARCH Y8CTh napa pacwHpAeTeR A0
Pa= 0,12 MIla u MANPEBNRLTER Ha Tennodukauuo,. Bo crodbko PO3 YBEIH T
PatEog Nnapa, ecnn map Ha TIPGHSH-IJH_,{.'T*:I]EHHHE HY Ak OTIYCHATE HENOCDE AL TBEE O
H3 KOTN4 Hepes peayiiiond:E naanan? SNERTPHUSCKY I MOWHOCTE YETRHOBRN, pacxon
TEMRNOTE Ha NPOHIBOACTES H TEMAEpATYDY BOSBPaLLaeMore kougencata (70 °C) cuprar
HEHIMELHEMH, & BpOUSEC Paciupenn napa o Typauie — waosierponitm, Haofipaivi
UHkR b koopabuatax &, 5 w T, 5 NPEACTABATL OPHHUHIHARLIYIO CXEMY VoTd mouss

20, Onpegennrs mowpmoeTs TenAodHKBUHONHOR Ty PG, n-uenmrﬁ lna ordopa
mapa, Ha npoM3solcTesdnie HYH A nrﬁnpaﬂc:i_rﬂ‘_ﬁ_ur.-'e HapdE NpH A0BAENHH p.,F=
=05 MITa, & na Tentopakanmo — 40 krfc npu pgenennn P =102 MMa. Ocra-
HAR MACTE napa 8 Hoawsectse 30 krfc PACUMDACTER 00 ISRAEHHA B KOWAEHCATODE
By == 0,004 MIla. Hagyaaunue napaMerps napa: g, = I3 Ma, f, = 540.°C; ﬂapame:r-
PEl MpoMemyTONHOrG meperpesa: py =3 MIla, fy == 540 °C. Mpoueee pacumspesnn
MAPA B TYPOHNE CUHTETH HAOIHTPONHBIM. Haobpasnts uuka o ROGRAKRHATAR &, & 0 T, &

B NPEACTARHTL MPHULEHIHANLHYIO CXEMY VCTANORKI I -

21. Tlaporasosas Yerauwdsxa paforaer mo napsineasnoll cxese W COCTONT Wy

FA30- W NpOTYPOHKHOR YCTEHUADK, Boanyx ¢ napaserpamu p; = 0,1 MIT4 5 L =320°C
CHHMAETCH B KOMIPECCOpe 00 ABBIeddn Pa= G MIla 0 nonserca g TONRY bucam‘:-—
HANOPHOre maporeneparTops. Ma AAPOrEIENATOPE NPOLYATH CEOPRKNA 1pK TEMIEpaTy-
pe fy=T50°C mocrynaor u TEIOUYID TYPOHNY, FAe PACWIHPHKITCR A0 Aonmeind
Po=pi. B TITY sosanoit nap npu wapmens Ps =13 MITa w {y = 540 “C paCwHpseT
CR B CTYNEHAS BRCOKOrC QABIEWHR A0 Pg=4 MIla ¥ nocrynaer o DpOMERYTOuHR
EperpegaTals, rie BHORL HAFPEBAETCA MO TEMNEPaTYphl fr = 540 °C. Mocie FTOrO
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i paCHApEeTC A0 GARTCHHE o KolleHcaTope pg == 004 MITa, # Komaencgt
HIME Fie = P nodaeTca wacocom o maporeseparop. Onpeneants TEPMHUCCRAR k. 1. @,
UHRIE, ECAN H3BeCTHO, W10 MowkoeTs TTY coctaminer 25% mommoct OTY, Maoépa-
SHTL wien 4 koopamdaTax T, s 0 npeacrasnTe MPHALHIMENBHYID CXEMY YCTAHOBKH
Npouecest pacwnpenin o Typluuax W cwarin & ROMOPECCOPE CHUTATE WIOIUTRHON-
HeiMit B pacueTax NpodyKTH CIOPAHKA YENORHO 38MEHHTS BOZOYXOM,

22, Tlaporaaosan yeranonka paforaer no NOCHEADBATEALHON CXOME H COCTOHT W3
Fa30- # napotyphurnol yeranosck. I'TY paforaer no UHENY ¢ H300aPHEM NORB0EoM
TERAQTEL NPH HaNaaLHEX napamerpax pi = 0,1 MMa n 4, = 20 °C, crencun nossume.
HHH NAGACHHA b= W TEMOCPATYpE B KoHie Npouecca pacuinpenin = 375 °C,
Orrxoanuee rasut ITY capacupaioren o Tonky maporeseparopa ITTY. B [ITY sonsuoh
ap npu fasgenud ps = 13 MIla 1 {y = 540 °C PACWHPASTEA B CTYUEHAY BLICOKOrD
LABARHHA M0 gy =3 MIla W nocTynder B npomesyrodusd naponeperpeaaTeis, rie
PHOBL HATPERAETCH AL Temneparypl f; == 540 °C. [Tocae storo on PACITHPACTCA- Ao
AADATHRA B KOHASHCATOPE py == 0,004 MITa, B souzencar PH ABBAEHHH pyp == p,
MARARTER HACdeos 8 naporenepatop, OBpeAcanTs TepMuYeckui [, 1. A, UMMRE, eiiy
IABECTHO, uTa MOwmocts TTY cocrasaser 20% mowmocru MTY, a TEMOEpaTY P
YADIALINX P30l HA BRINOAC HI TONKH Daporesepatopa fyo = 160 °C. HaoGpasuTs
HHEN B KOORAHHATEY T, 5 0 NPLACTARNTS NPHHLHIRAIBHYI cxeMy yeranoskd. [poyec-
ol PACINNPERNA 8 TYPOHHEX W CHMETHA = HOMOPECCOPE CUHTITL HIDIHEPONHBIMA,
Patouee tenn ['TY — GO Y K ;

24, [Maporasomns yeraloasa pafoTaeT No KoMBHINPOBEHAGH cxome 1 COCTONT B3
razi-d naporyplunsod yerawosor. [TY paGortaer no WHENY © H30DAPHEM NOABDI0M
TERAOTE UpH gavabHuY napaMerpax g =01 MITa w § = 0°C & CTENEHH NOBEme-
HHA nAnaewkn h=6. B raicsoft TypGune pasounMm TeaoM snnmmres MPOLYETE
CROPAHIT, KDTOPWE NOCTYNAI0T HI BHCOKOHANGPHOrD naporedepatopa NTY npir Tempe-
patype f:= 8O0 °C w pacwupmores go Rannenus p, = p,. [ITY pafoTaer 0o Wiy
E NPOMEKRYTOUMES Reperpesod napa. Hawadenme napamerphl napa p, =9 Mla,
i5 =035 "C, napamerpu NpOMERYTOMHOrD neperpena p. =1 Mila, I = 54l g,
AdBACHHE B KOHARHCaTOpe py == 0,004 MITa. Kownencar OpH LABNEHHE 00 = pg no-
AAETCH HACOCOM B rajossidl skonomafisep, rae marpesaeten no TEMIEPATYPE KHITEHHA
fo omxopawnms razama I'TY, koropwe oxaampawres UpH 3ITOM OT TEMOEpaTypH
fo a0ty =120 °C. Onpenentts Tepmuuccundl . n. o, uHkAa, WIOpaINTL wHEn
U MoopmnHATAX T, & npencrasute MpHEALHNHARLRY cxemy yerawosxs. [Tpoueccw
PAEUNPERHD B TYPORNAX H CIKATHA B KOMNIPECCOPE CHHTATL HIOINTPONUMME, PaGoyes
Teno [TY — poagyy. 4

24, Oupeneanrn TepMieernit K p, M MATHHTOrHAROAN A MHY e KO YETAHODKM,
PafoTaOWE] N0 3AKPETOMY WIKAY, B CONDCTABHTL BIO JHACHNE © K . A. uMKaa
Kapro b tom e NNTEfHAAE TEMOEPATYD, Eci naYalsiLe Napamerpe pebouero Tens
Mi=01 Mlla, ¢ = 20°C; creneub NoBHWERHS ASBNEHHA B KOMIPECCOpe 3.—4,_5,
reMnepatypa ia pxene 8 MU-reseparop & = 2000 °C, a gasaesne na asxone 43 sero
o= pi. Oxnamaenie padouera Teaa or TEMRERATYP 1 go iy = 60 °C aeywectnaneren
B naporekeparope ITY o npomesmyrodsts neperpesom napa, & OT TEMOEpATY[E
fg a0 b -— B ADUDAHETESLHOM BOSHHOM TENAGOGMENHHKE, Hauwanmime MapaMeT
aoAsnore naps py =24 Mlla, f; == 540 °C; NAEAMETPR NPOMERYTONHOTO NEperpers
=41 MMa, {; — 540 *C, aasnense s EoufencaTope py = 0,004 MMa. HsoGpasuty
uuin 8 koopamnarax T, s M npeacTaBNTE NpHRUHNHATBHYI cxemy yoranoerd, [Tpo-
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! Hecchl PACIUHDEHHH W CHMATHA CHHTETL HHCIEI!I.TFEIHHMH!H, 4 IJJE-IIHIEE TEND raaoEoro
. UMKNG — WASANBMUM Fa30M C MOCTORKHOR TenaoemkocTrio ¢, = 0,520 wllw f (wr - K)
| H NOKasaTeeM H30IHTPONH k = | 667,

25. MarsnToranpodesamueckan Yerauoska palioTaer no oTHpHTOMY iy, Boa-

' AYX NpH paprenws pi= 0,1 Mila u ¢ = 20°C cxumaercn o HOMMPECCOPE A0 [y ==

=0,5 MIla, nogorpepaercs n péreHepatHBHOM noforpesatese jo TEMIEPATYpal ) =
= 1000 °C u nopaeren o Kamepy cropauun. [Tpoaykru cropanun ¢ TemieparTypoii
#4 = 2600 °C nocrynaior s MI[-renepatop, rae PaCiHpAIOTCA H303HTPONHO AC aan-
ABHHA [15 == p|, 8 34TEM HENpPABIAKITEA HePe3 BO3AYXONONOTPEBATEND B naporeveparop
TITY, oxnamaanores no TEMMERATYPW f7 = 150 °C u supacusantes p aTmocdepy.
NMapamerper TITY: wavansnoe UENAEHHE M TEMAEPATYPA napa ua axoge s TYpGHIY
pg=30 MITa; i ==670°C: jawneinie w TEMUCPATY DA NPOMEAYTOUROIG Ueper penil
Py =235 MIla, fy'= 570 °C; japaenne o Kohxencarope puw = 0,004 MIla. Qupenennrn
TEPMHYCCKHI 1. . 4. yeTaHONKY, #300Pa3HTL @8 LUHKN B KOOpAHHATAX T, s 4 npencra-
OHTL MOHHUHAHANBHY0 oxesy. TTpousecw PACIIHPERHA H CMATHA CHlTETS HEBEVNTI S
Husi. Pafiowee Tean rasosoro uxmna YONORHO 3AMEHNTE BO3LYROM,

26. Maporypfunuas yeranorna padoTaer no uMkay © NPOMERYTOUMLM nEperpe
BOM napa. Hadanemwe NAPAMETPLH napa py =49 MIa, 1 =635 °C; napaMer pid
NPOMEXYTOUHOrO neperpesa py == | MITa, £ — 540 °C; Aamscuue B HOHIEHCATOpE
p(=0,004 MIla. Kak Hamensrcs TEPMHYBCKHA W 0, 1. 3Toro UHKNE, eCiH K Hemy

-NMPHCOCAMHNTD PTYTHRIN LHKA, CLYMECTRAREMET & HHTEpRAAE Temnepatyp 330, 500 °C

B oSpascsasmemca rpi aram fesapion yHKTE NOIOTPER BOALI H MOJYYEHME CYXDrO

-HaChILEeHHOrO apa OCYUWECTARAKITCA B KOHAeHCcaTOpe PTYTHOrO LHKJIA, a neperpes

Napa — B NOMOJHHTENbHLIX MEPErpeBaTensx, [punate, uto pryTHsil wuir & ofinacTu
HacBlentore mnapa CODTRETCTBYET "UHKAY Kapuo (cM. meromuueckue YKa3aHuA),
B KOTOPOM H3IMEHEHME 3HTDONHH COCTABAHET As = 037 kllw/(xr - K). HM3o6pasnts
Gunapubili [Hka B KoopakwHarax T, s u npeacTaeuts NPHHLHTHANLHYIO CXeMY YCTaHOB-
kH. [Tpouece PACIIHPEHHA napa B TYPOHHE CYMTATL HIOIHTPOMR M,

27. Maporyphnmnas YCTAHOBKA PaboTaET no WHKAY © FPOMERYTOWHNY neperpe.
BOM mapa. HayassHbie napamerpw napa py =13 Mlla, {; = 540 °C: NApaMeT
MPOMEMYTOUNDIG neperpena py =3 Mlla, fy— 547 “C. nasaenns @ ROTLLEH CaTO B
P4 =0,004 MIla. Kak uamenutes TEPMUNLCHHA K, M N 3TOCO UHiAA, e K HEMY
NPHCOEAHHHTL UE3HEBLIN [HKJ, OCYLLECTBS HEM LT | HeTepaane remneparyp 350,800 =0,
B obpazonaBwemes TpH 3TOM OHHAPHOM BHKJe MOAQrPER BOAM H ROMYMEHHE CYX0LO
RACHIMEHHOTD naprd CCYUECTRARIOTCA B KOH.ﬂ.EHcaTDpE LE3HEBOrQ UHKna, a neperpes
f1apa — B UONOAHHTEALNNK NEPErpeBATENRX. [IpuusTE, YTO WeaMeBL MKy B oBJracTH
HACLIEHHOID nApa cooTheToTRyeT udkny Kapuo (cwm. Meropuueckue yKkasauns},
B KOTODOM HIMEHEHME SHTPOIHKH cocTasaner 052 ®Ilxk/{xr - K). HsoGpasury Gunap-
HEA ulkn o woopaukarax T, § W npeacrasHTh MPAHUHNHANBHYIO CXEMY YCTAHOBKH.
Mpougce pacwmpenns M3Pa & TYPOHHE CHHTATL HIOSHTPOMHBIM.

2_§,.‘ DHEPIETHYSCKAN YOTAHOBKE § 3HMHEEE BpeMs rona pafotaer no GHHapHOMY
UHKAY, COCTORIEMY H3 UMKAE DAPoTYPOMHHON yeTaHoBKM W HH3KOTEMNepaTypuof
AMmuannon nopctpoltry, Houadsise Hapaverpu napa IITY p, =35 Mlla, {, =
=435 °C; pupaense n HouAeHTATOpE 02 = (0,004 MHa. Cyxoli naceiweHms nap
AMMHGRS, nNodyvaedslil @ komnedcarope ITTY mpu temmeparype t5 =25°C, pac-
WHPRETCA 8 aMMEAHOH Typhune o HAMPABAACTCA B KOHAEHCATOP, IAE [OAHOCTBIO
KOHAeHCHDYeTcH NPH {5 = — |5 °C, oTgapas TENNOTY HapyxHOMy Bosayxy. O6paso-
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DABUIHICH  KOILEHCAT 1ACOCOM MOLASTCA B MCMAPHTEAb-KOHAEHCATOP, TEM CaMBIM
JAMBIRDL WA, Onpeacaurs Tepmiueekitil K . B GHIAPHOFO LHKAA, B306pasnT,
uHEN B KoOpastuaTax T, § # NPelcTaBNTL NPUHUKIHATLHYO CXEMY yeTauoskn. [1pouet-
Chl PACWHPEUUA B TYPSUHAX CHHTATE H3O3HTPOMHLIMH.

28. Hawanenuie napamerpst ITTY: py = | Mlla, {, = 420 °C; gaanedue B Kounen-
carope ps = 0,0085 MIla. Kax uamenurcs Tepmuueckuit K. 1. 4. 570ro nMkaa, ecau
K HEMY TIPHCOCAURHTE XJAN0HOBYI0 NOACTPOTKY. B ofpasonanwemcn npu stom Guuap-
IIOM 1HK/NE [ONYHEHHE CYXOrd HACBLILEHHOrO fapa xnapona RI12 ocylecronsercs
b kounencatope IITY npu remneparype {5 = 35 °C, TTocne PACWINPEHHA B X/1aL0HOBOI
VPG D HaRpauAneTes B KDIEHCATOP, IAC NMOJHOCTBIO KOMACHCHPYETCS nox
tg = 5 °C, oThasas TENAOTY apTe3HaHckod Boge, OdpasoraBwuiics KoHieHcaT nogaer-
€l HACOCOM B NIC/IAPHTEAL-KOH/IRHCATOD, TeM CambiM 3aMulkasd wHkai. M3o6pasHts
Ginapuuiéi uHKA B Woopaunatax T, 5 # NPeACTaBATh OPHHIMIHANBHYIO CXEMY ycTaHoB-
ki, [1polieecyl paciulpennn B TYpOIHAX CUlITATE HIOIHTPORHLIMH. :

30. Dueprernueckas ycTailoBKa B 3HMHEe BpeMs roga paGotaer o GHHapHOMY
LKy, coctosiiemy U3 tiikaa TITY ¢ npoMesyTouHniM meperpesoM napa M H#sko-
TeMIepaTYPHOR xnanonosoil noucTpoiikk. Havatbhuie napamerpr poganoro napa Ty
pr=19 MIla, /, =0535°C; napamerpu mnpomemyTounoro neperpesa pa=1 MIla,
ty = 540 °C, namnenue p xongencatope ps = 0,005 MITa. Pa6ounm Tenom as HHA3KG-
TewnepaTypHoll noaAcTPORKN cayxHt Xnanod R12, cyxoii waceiueHnbi map KOTOpOro
nonydaercs 5 kouwtencarope ITY npu temnepatype ;== 30 °C. ITocae pactunpenns
B XA3AOHOBOR TYypOHHE 1ap HANPABAAETCH B KOHAGHCATOP, [AE MOJHOCTBIO KOHIEHCH-
pyeTes npH remnepatype fy = — 20 °C, otAaBan TemNoTY Hapy®HOMY BO3ayxy. O6pa-
30BABWHACE KOWASHCET HACOCOM MOJAETCH B HCMADATENL-HOHAEHCATOP, TEM CAMBIM
aambikad udka. Onpenennrts TepMmuueckwi K. n. 4. GuHapHoro uMKia, H306pasuTh
WHKA B KOOpAHHATAX T, 8 M NPEACTABMTL NPUHIMNKAILHYIO CxeMy YeTaHoBKH. [Tponec-
Clhl PACUIHPEHHA B TYPGHHE CUMTATL HIOSHTPOIHLIMA.

31, Paccantarn LHKL AMMHAYIEON N8POKOMIPECCHOHHOI XONOHAHRALION YCTAHOBKH
C APOCCEALHLIM BCHTHACM, KOTOpaA paGoTaeT B o0NacTH DAAKHONO Mapa B HHTEPnATe
iemitepatyp o1 fy = — 30 °C go {» = 20 °C. Oupeaennts napameTphl o XapakTeplibix
TOUKAX LHKN3, KONNYECTRO TENOTH, OTBOAMMOR B KOHAEHCATOPE, XONOAHABHLIA Koad:
(PURHEHT LUKAA 1] MOULHOCTD, 32TPAYABAEMYHO KA NPHBOL KOMMPECCOPA, £CAH TeopeTH-
YeLKAN  XOAOAMWIBHAR MOIHOCTL  (XONMOAGHPOHIBOMMTENBLHOCTD)  YCTauoBRM () =
= 500 kBr, a nap BEIXOANT 113 KoMnpeccopa CyXHm HacmleRubiv. HaoGpasuts unka
A koopaduarax T, s .

32. PaccunTaTh URKA MAPOKOMIPECCHOHHON TENNOHACOCHOR YCTAHOBKH C APOCCRTb-
NLIM BEHTHASM, KOTOPAR padoTaer B 061aCTH BAAXKHOro napa xnafoxa R12 s HHTepBaJe
resneparyp ot £ =10°C a0 {» =60 °C. Onpegennts napameTps B XapaKTepHbLY
TOUKaX LMKNE, KONKIECTBO TERJOTH, NOABOAHMOR B HUNAPHTENE, HOS(BQHMUKENT Tpane-
OPMARMIT TEMLOTH H MOWHOCTY, 33TPAYHBAEMYIC HA NPHBOA KOMIPECCopa, ey Teope-
THHUECKAR TENJOBAS MOWHOCTE (TENJONPOH3BOAHTENLHOCT,) YeTaHoBKA = 300 kBr,
@ Nap BLIXOAUT W3 KOMNPECCopa CyXHM HACHULEN LM, M306pasuTt wika B KOOpIHHATAX
T, s. .

33. Cyxoil wacuu@ennnii nap aMMnaKa cxamaeres p KOMApeccope XOADAHALHOL
FCLDNOBRN F IOCTYUACT B KOIACICATOD, TE KOUAICHPYETCS LPH Temnepatype { =
= 10 °C. OGpasopasusiics KongeHncar ApoccemIpyeTes 1 HANPABAAETCA B HCnapu-
Tedb, CAR RURNT 1P Texneparype {y = — 20 °C, Onpeneaurt uapameTps B xapakiep-
IS TOUKAX ILHEAL, XOAOAMABIYIO MOILIGETL YCTAUODKH W XOJIOALI L KB xo:a(])c]mum\nT
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UHENE, eCdH TEOPETHUECKEN MOWHOEeTH, FSTPAUHBAEMAN WA UPHBLI HOMUpPCCLO)Y,
N'= B0 kBr. Haofipasurs unka o koopamnarax T, s.

M. Cyxoi wacuennud ftap xmagods R12 cmumaercn o ROMIPECCOPE KONOLHN -
HOR YETHHOUKH W MOCTYNSET B KOMLENCATOD, roe KOHNEHTHPYETCRA MPH Temneparype
I3 =20 "C. O6pasosasmnfics xouaekcat APOCCEANPYETCH B MANPABAAETCA & WCNapH-
TNk, TAE KHAHT Npu remneperype f; = — 25 °C. Onpeneaits MAPAMETPE 6 XapakTep-
I-rbizl TONKEX WK, ﬁ.l.nl:l.ﬂ,llm-uym MOWHOUTE YETOUOBEN H %00 oA mrsli'n.|:||t|||1-ru
LUHEIA, 2CAl TEOPRTHMECKAN MOUNOCTH, JUTPAMNMRAEMSN Ha MPHBOYL  KOMIECCOpE,
N = 600 kBr. HaoSpasurs unka o roopansarax I, s
. 36 lleperperwft nap xaanowa R12 npe pasnensn g, = 0,1006 MMa « b=
= — 25 °C eHAMASTCA B KOMTPECCOPE XOMOLANLROT YCTAHOBKH J0 pa = 0,.3629 M[Ta
H NONHOCTLE KOULECHPYETCH 1 KoHZencatope (1, = () gougescar UPDCEERH LT EH
H HANPABIASTUA B HUNAPHTEAR, TAE KHOKT NPH LABACHHW g, Onpeseanrs napamerpo
B XAPANTEDHBIZ TONKEX LMKRE, XONOAMALHYR MOWHOCTE YCOTAHOBKH 1| A0A0LHABRLE
HOSQUBMUMENT LHKIAR, A TEIKE TEODETHYECKYID MOLIHOCT, BATPAYHBAEMYKY HE NPHLO
HoMnpeccopa, ecad B Kogaedcatope oteogrtca 240 kBT rennoren Haolpasnte uien
b ROOpaHuaTax T, &

36, IleperpeToil nap aMmmaka npi Lasiesin pr=0,11%4 Mlla w {y=— 25°C
CHHMAETCH B HOMOPECCOPE XOJDAHALHON VCTAHOBHH A0 pr= 08579 MIla » nou-
HOCTRA) KOHISHCHDYETER O woHaeHcaTope (¢ = 0); komaencat apocceaupyerca w na-
HPARACTCA B MEOEPHTEAL, CUE HHOHT 0pM LEBJEHHN o), Onpeneants napamerpu
B XAPAKTEPHBIX TONKAN WHKIE, XOADIHALHYIO MOLLHOTE YCTANOEKH 1 XOACAHTHHEI
KOSDMHLUENT LHRNG, 8 THRIKE TEOPETHWECKYIO MOW HOCTS, JATPRUHBEEMYIO 18 NpHEu
KOMnpeccopa, ecn o Kopencatope oreoantes |2 MBt tennore, HaoGprawrt ukka
B KoDpaunatax T, s

37. Cyxoft sacsumenusl nap xnagona RI? oucemasres o KOMOpECcope Teno:
HBCOCHOR YCTRUOBKH H TIGUTYIALT B KOMAEHCATOR, e KOMACHCHYETCR NI TeMIepaTy-
PE fa =G "C. Favem HOMACHCET NEpeOXAANCAZCTCA 1o I = 40 "C, npoceennpyercy
H HANPABARETCA B ACRAQPHTELL, TAE IHITHT NpH Temnepatype fp = 30 “C. Onpegeants
MAPAMETREL B N3pAKTEPHRIX TOMKAX WHKNE, KOSOdiunenT TREHUPOPMELHN TEnaoTH
H MOWHOCTE, BATPAHUACMYIO HA |IPHAOL KOMOPCCCOPA, BCAN TRONCTHUELKAR TRILIGHAT
MOUHOCTE yoTAHDEKH @ = 800 kBr. MaoGpasure wnka o woopandarax T, s Juaqenne
CReuHeR HsDBapHoll TeIOeMROCTH MILUIKOTD X9anous R17 NPpHAATE papem |06 T/
flur - K.

38, Cyxol #acuiUEnHbl RAD AMMHAEKE CAUMAETCR B KOMOPECCOPE TEMOH SCGCH DI
YCTERODEH B NOCTYO4ET 8 HOHUEHCATOP, [AE KORNSHCHPVETCH NpH TEMNERATYRE {3 =
=50 "C, 3arem KoHASHCAT NepecxAdMIAETCR 10 ty = 30°C, apocceinpyercs uowo
MPAIAETCR B WCNADHTEAL, FUE KHOMT TPH TEMAEpATYDE fy = 20 °C, Cnpegenite naps-
METPBE 8 XEDENTEPHEY TOUKAY WHKIE, BOSH HLRSNT TPAHCEHGPMALNN TERADTH H MO~
HOCTL, SaTPAYHUEEMYH Wi NPHBOA KOMNPECCOpd, oA TEOFETHMECKAR TENADIAA Ml
HOCTE Yoranopwn § = 450 kBr. Maofpaswrs wuey o KoopaHuETay T, o5 dnoaesie
CpRanell HIoOapHOR TENJGEMKACTH MELKOrD ZMMHAKE MPHUATE padtuiy 495 K,/
far - K).

39. PaccunraTs UHES BOREVILHOR %onoliabsod YOTSHORKH, KoTopas padoTaer
# MUTCPRAAE TemnepaTyp fy = — 20 °C no fh = [0°C, Havaasnoe mamnenie BOARY LY
i =101 MMa, sawicine Ha suxone us komnpeccopa pg = 0,45 MIla. Onpeaennrs
HAPEMETPI 8 XapakTepHsix TOUKAX LHKIE, XOTOTHIBHYIO MOLLLOCTS YCTAHOBRH H X0-
ACTHALHEE kosdubiurent yhkna, ecan TEOPETHUECHER MOLLKHOCTS, SATPAUHBACMAN H
MpHeon komnpeccops, N = 180 kBr. HaoBpasnrs wakn a KoopunHaTax g, o ou I s
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‘{qﬂ.}PaccqmaTh WHKI BO3AYWHON TencHACOCHOM YCTAHOBKH, KoTOpas padoraer
i HH;:é-])Ba.ﬂe Temneparyp ot é = 15 °C no 45 = 60 °C. Hanannnoe pannedHe sosayxa
p=10,1 MIla, napacune na Bhixocge w3 xomnpeccopa p. = 0,35 MIla. Onpegeants
apaMeTPEl B X3paKTEpPHLIX TOUKAX LMKIA, TENJIOBYID MOUIHOCTbL YCTAHOBKH H KO3Gh-
(UUHEHT TPAHCHOPMALIE TENAOTE, eCAH TEOPETHYECKAN MOLLHOCTD, 3aTpaynpaemas
I lg)'iI%UJL kongpeceopa, ¥ = 90 kBr. Maolpasnte Wik b koopadnatax p, v n T: 5.
141,/ Heronssya Tabnsuy cTaHpaprHEIX Tenaor 06pa3oBanKa H TaGJHIE 3aBHCH-
MOCTH TEILIGEMKOCTH BELLECTH o7 TemnepaTtypsl {cM. Ta6a. £ W 8 npunoxenun),
onpeienurs tenaoceoi sdpext @ peaknun CO 4 '/;0p = CO; npw CTAHRAPTHOH
remnepatype {1 = 25 °C n npu Temneparype {z = 500 °C.
42. Henoabayn tabauuy cTanAapTHHX TEIAOT DGEEISOB&HHH BelnecTs (cm. taba.
8 NpUNCKEHHS), HARTH TENROBLE 3PPexThl Qfs v QP pasa peakunu NH; 4 HCl =
= NHCl{r) -+ Q. T[lpuuars, uto rasooGpasHble KOMIOHEHTE pPeAKUAH ABJRKITCA
HAGAJhHBIMH [33AMH, '
% 43,‘ Hcnonesys Tabiuny cTangaprTHRX TenAoT oGpa’oBaHHA BEWECTR {cm. Taba.
8 npﬁ:i'o»(enuﬁ). HAUTH TeNJIOBHE 2(PPeKTH Qfs H Qfﬁ AJIA PEAKLHH TIOJNHOTO Cropamus
npenaua CaHg + B0z = 3CO; - 4H:0 4 Q. MpuuATs, 4To BoA2 B NpoAYKTax cropa-
HHAl HAXOAHTCA B MHAKOM COCTOSIHMH, 3 OCTA/bHLIE KOMIOHEHTH PeaKUHH — MJeanb-
Hble Tas3hl.
44. Honbayack TabaHuell CrauAapTHBY TeIIOT oﬁgaaonauua Bewlects (eMm. Tabua,
8 npunoxennsn), naiitv Tenaosbe addextu QF5 u QUS PEeaKLHH MOAHOro cropaiun
merana CHy + 20, = CO; - 2H,0 + Q. IlpHunte, uto BOLA B npoAyKTax CTOpaHun
lidXOJIUTCA B HMHLKOM COCTOMHHH, @ OCTAJIbHble KOMIOHEHTHI DEAKUHH — MAezibHble
raapl. .
45. Tlpn Temnepatype £ = 100°C rennosoii sddexr peaxuun HzO 4+ CO =
= Hz + CO: cocrapnser Q" = — 4 500 w[lx/kmons, Onpegennth Tennoswe ad-
thexTe Qp M Qo 9TOH peakuun npu Temneparype fp = 500 °C. HeoGxomumele ans
pellenus 33]a4A 3HAYEHHA TeNMIOEMKOCTEH B3ATh H3 Taba. 2 nputomenna. CuMmrarts
BCE KOMIIOHENTH Pe€aKuHH HAeA/NBHbIMH ra3daMu. 1
46. Cuuras sce KoMnonedTH peakuuH Hz + Op== 20H wuaeanbubiMu rasam,
OMPeAETHTh KARYWYIOCA MOAEKYNADHYIO Maccy paBHoBecHON cmecd npy T = 3000 K,
CCAH ANA peakUHH Oblso B3ATO mo 2 kmoas Hp w Oz Mpu pemensn aagaun
HCMOJIB30BATD T2OM. 9 NPHACKEHHA.
47. [lHccouRauna napos poapl onpeaenserca ypasienuen peaxnus 2H,0 == 2H, 4
+ O2. Onpeaenntb o6Lemutlil coctas cmecn semects npi T = 2500 K u p=0,i MIla,
ECJAH B HAYANBHOM COCTORIHHM HMeNOCh 2 moas Bofsl. [ps pewennd 3agaun uenodb-
30BaTh Tabs. 9 NPUAOIKEHHS H CUYMTATD BCE KOMIOHEHTH CMECH HAEAJbHBIMH Ta3aMi.
48. HavaqbHeli paBHOBECHWH COCTAB CMECH HiEAJLHEIX FA30B, Dearupylouijx
o ypashemnio CO 4+ HyO 3= CO» 4+ Hy, 3agaH 06beMHBMH A0AAMU: roo" = 0,2,
T = 0,04 reoy"™ = 0,02, ry, et = 0,06 u r, a4 = 0,68. Beaeacrane namencnns
TeMIIEPATYPHl PABHOBECULIH COCTAB H3MEHH/ICA H KOHCTAHTA PABHOBECHA CTANa PaBHOH
K,= 1,84 Onpeneaut: TemnepaTypy HAyaALHOTO DABHOBECHOrO COCTOAHHSA, COCTAB
H TeMIIepaTyPy CMECH BO BTOPOM PABHOBECHOM COCTOSIHMH, [IpR peliendu Henonbao-
saTh Tala. 9 NPRAOKEHHN.
49. OnpeseanTs CTenens NNCCOLWAUMH [HOKCHEA YrEpOAa npx RaBJeHHH p =
=001 MIla u Temneparypax T\ =2000 K w T, =2500 K, ecnn peakuun amc-
ColHa LA coorsereTayer ypasnerur 2C0» 2= 2C0 4 Oy B kakyo cropouy cuemaercs
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Peakiia ¢ pocroW Temnepatypu? TIpH pewleHMn 3a584W cuuTaTh Bee Bewectsa
HABAALHLIMH Ta3aMil # MCNOAL3OBATH TAGA, D NpHACHEKHH,

50, Onpenenurs crensis AHCCOLREILNN Napon aodul OpH jasiedds g = 0,1 MTa
i Temneparypax T = 2500 K & Ty = 3000 K, ecan peawuua COOTRETCTOYET YPAAAE
g 2H:0 5= 20H + Hs. B kaxyo cropony cmewaetcn PEAKIHA € POLTOM TEMNEPATY-
Pu? TIpH pewennn 3anaud HenoaLaosats Tabn, 9 TP EHHA .

BOITPOCEI

1\\.

(_IJ.J Hsolpasute 8 woopaunatax oty T8 0, 5 UMED KoegeHcaUuonnof TITY
£0 CIEPXKPHTHYECKHMIT MApAMETPAMKE BORAHOTT napa. MiscHire, nouemy o srom cay-
HEE OCOOEHHO 3PQEKTHBRD HENOABIOEaNHE MPOMEXYTOUNOND MeperpeRa napa.

2. TITY paGortawt no wdkay Penxana o Kapuo & ofinacri BAamuore Hacuues-
Horo napa. CoNOCTABLTE AHAMBHHA TEpMIYECKOrD | BHYTPEHHEDO HeaioTtiors K 0. 4,
FTHE UHKICH B OAHOM R OTOM JKE HHTEpAAJL TeMMERETYp. KEkHe BuBOAB MOMHO
CABNETE Ha GCHOBE 3TOrD CONOCTARASHHAY Mproegire HOHKPETHRIA YHeaennnil npHmen
H #3afpasute 9TH WHKOW B Koopmimarax T, s i h; &

1. ﬂEFEHHL‘ﬂHTE‘ CHOCOGLL YMETIk &IN5 AN M HEOCTH Hapa wa aeixoie m PygEfin,
|'.'4ﬂ'ﬂpblﬁ tl.].lllML"ltﬂ]DlTl:H B ACTOH e SPEMA U3 KOHEEHCHWHOH kX auEll:'{I.l“‘El:‘R'h“:‘L
crarnunx, Haolpaanre COOTAETUTAYIOWNE UHKAL B Koopasuartax T, s w ki, 3.

4. MsoGpasire uniw TITY ¢ NPEARNLHOR peredepalned, oCyeCTBARSKEE © MpH-
MEHEUHHEM HECHIEHHOTO H REEPErperorn ROmANOrD napa & KoOpAMHATEX T, s 0 &, 5
Mowamire, & wawom coyuae TEPMHYECKHE K. 0. L peresepaTHOHOrG MHEAS Ayner
COBMAAATh © K. 0. & uHkia Kapso (8 Tom me HHTEPRAAL TEMOICPATYP), & A Kakom —
Gy et Meumer [Tpnsendre xoxkperuall yHcienmel ApHMED.

B. Mowamure rpapuuecks, kan JasHcnT TEpMHUCCKHA w. n 4 wumaa TITY or
AdBAENNHA MapA nepen rypluHol. Kakumu HIERTAME CONPOROKARRTCR NOBMILEHHE
aabnenna? Tpreeaure wouxperasdl wHcTenmm NPHMER W HIDOpAINTE COUTBETCTODYIO-
WIHE LUHEAR B koopgaiatax T, s o0 b, &

6. Mokamure rpaduueckn, koK sapheHT TEPMHYECKNA K. 1. 4. unkna [TY ot resne
PATYPH Aapa nepey Typhukod, Kawemn sdepestam COMPOBOMKAAETEN NOBR WEH e
TEMDEpATY LY UeM OnpeleancTeR 2 NPELEALHOE aHAWE|E) Mipnseanre konkperio
UHCARHNER npusep u waoBpaanTe COOTHRTOTOYIOILLKE LHITW B koopaunarax T, ¢ w bk, 5.

7. Nokamure rpadmuecky, Kan sasucicr TEPMHYECKHA B 0. 0. WHEAR HOMEen
cawnonkolt IITY or aapienns napd B HoHACHcatope, Kakwme shdeitamn conpo.
BORCIBETCH TIOHHALEHHE STOrD ganierns? Hew GIPEACARETCA CT0 NPEARTLHOE SHAURHME?
!'Ipuaqu.mr ROHKPETHEA . dHCARMAEA Tpusep o HIOOPESHTE COOTBETCTAYIOWHE [HEIL
B KoGpanuarax T, 5 w &, 5

9. Onpegeante sxeepretiueeknll 1 o, A, MAPOrEHEPETORA, B KOTOPOM MOAYYaeTCR
CYAOR HBCHIeRHu BOARNHOA Nap npu Temneparype 300 °C, K. n. a1 naporesepaTopa
{:Heprﬂn-recxuﬁ] NpHHATE pandem 0,9, 5 TEMUEPATYPY BOAK HE BXOAE — paBHoOR
TEMNEPATYpe KHnewnn. TeMOepatyps oKpymawmed cpesul fy = 15 °C, OfnrendTe,
NOMEMY IHANEHHE SKCEDIeTHMECKOIO K T, M, MEPOreHepaTops GyAET 3HAYHTOALHO
menbme 0,0,

9. B soupescatope NaporTyplnnnoll yeranoasd wnamuwi sbgruci nap oo et
Nedbi cvxocte (LY nospocTio HOHASHCHPYETLR mpH Temueparype 30°C. Hafgure
OTARBIEMYID T2pOM TENAGTY M noTepio sreeprun. Ofwachute, nonemy NEpBaR H3 STHY
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BEMLIMME 3HAYHTeNLHO Godbwe sTopoii- MaoGpasnre npouece kowpencaumn B Ko-
opavvarax T, s u i, s

10, Beasnol nap upe panacimn py =10 MIT2 w Temnepatype £ = 500 °C
pacuipsiersst woaypline Ao paeacrnn py = | Mila, Buyrpenauit ornocuvensuwmii
Ko TypOuuel 1w = 0,85, Temnepatypa okpyaawoiwe epeasl f = 15 °C. Hafipute
NOTCRIO PAGOTH 37 CUCT TPERIS K MoTepio axcepring, (GuAcHuTe, nouemy neppas ua
s Realein duabine anopod, Maopuasre nponeee pacimpemin naps o :ryp(mne

B oRoopAunarax f, 5 noh, s,

IL llokaknre rpaguueckn, B Kakom CAYNAE TePMHUCCKMA K. n. g wHroa [ITY
Mpu HCMOALIOBANHH NPOMEKYTOMHOrO Neperpesa GymeT BO3pacTarth, a b KaKam -~
yOunath, [puseanre konkperinie anerennse npuMeps W H306pa3INTE COOTBRTCTDYIO
ULe UHKNB B KoopaHdaTax T, s uw A, s,

12. B kauecrse paGouero Tena B [1TY, paGotawwmei no uukny Penknna B O6nacra
BAAHHOMO NAA, MOIYT HCADALIOBATLCA ABA BeleCTBA. Y MepBOTO M3 HuX KIoGapHaw
TRIIOUMKOLTY 1) 3INIKOM COCTONHAN €y = 4 kIl / (ir « K), y broporo Cone = 1 I/
/{xr - K). Bce TOUKH, 33 HCKNIOMEHHEM TOUKA KHIEMHS ¥HAKOCTH B KOTNE, ¥ oBoMX
UIKAOB cOoUlagaoT. B kakoM cayuae Tepmuueckuit K N. A uHicAa Gyuer phle?
KaoGpasure uHkan B koopavkatax T, s

i3. PryTHO-BOAAHON GHHADHLIA LHKA OCYULECTBARETCS ZAfl OBOKX pabouHx Ten
B GBAACTH HX BAZKHONO HacalllleHHoro napa. Kak HamMeHHTCR TepmHueckuit x. n. A.
3TOTQ UHKAA, eC/ll NACTh TEMA0TH NOABOANHTE B KOTIE HEMTOCPEACTBEHHO K BOAE, MHHYHA
PTYTHYIO RaicTpoiiky? TIpHBeANTE TPRHIMNHAABHYIO CXeMy YCTAHOBKH H H30GpaduTe
uUnka B Koopaituatax T, s. :

14. Kakue TpeSoBanus NpeABABAiOTCS K CROACTBAM paGouux tea TITY ¢ TEpMO-
RHHAMUMECKOH TOUKH 3pennn? IIponATOCTPHPYATE Ka)aoe H3 3THX TPeGOBaHHM W3-
Gpamendem UNKN2 B CODTBETCTBYIOLER CMCTEME KOOPAMHAT,

15. OT KaKilx NapaMeTpos 3aBUCUT padoTa, 3aTPAYHBAEMSA HA IPHBOL IMTATE b-
noro Hacoca wouaeHcaunonuod TITY? B kakux caywanx stoll paboroil MOMHO- npenxe-
Gpeub NPH BLIUKCAEHHH TEPMHUECKOTO K. N. . YCTAHOBKHP Nponanoctpupyitte orser
usoGpamenner unkna Penkuna B koopamuatax p, v; T, s u k, s npu NOKPHTHYECKHX
H CBEPXKPHTHYECKHX NapaMeTpaXx BOAAHOrC napa nepef TypOHHOR, :

16. Kak panAer nepeoxna)(ieHHe xNajareHTa mNocae KOHREHCAaTOpa Ha Kosd-
(prurenT TpauchOPMALME TENAOTH (OTONHTENBHLIL t{oaq:qmn;ueﬂ'r) ugeansHof rapo-
KOMITPRCCHOHHON TENJIOHACOCHOH YCTAKOBKH. [IpHBERHTE KOHKpETHLIM UHCTiEHHHR TpH-
MEp W H30OpasuTe uMKA ITOR YCTAHOBKH B koopfHuatax T, s u f, s.

17. MocTpoiite 3aBHCHMOCTE XONOLHALHOTO Ko3(hhHILAEHTE BOZLYUWIHOH XONOAH/G-
HOA YCTAHOBKH OT CTENEHH MOBLIWEHHA LABJEHHS BO3NYXa B xomipeccope (ga/p) =
= 2..7). Cwatve Bo3ayxa D KOMNPECCOPE M €ro paciiHpeHie o Aetangepe &nepyer
CUHTATL HIOIHTPONHWIMU npoueccaMi. HaobpasuTe unka B koopawnatax p, v u T, s.

18. Kaxue tpeoBaniA npeabasasiorcs K CBONCTBAM XAaAATEHTOB napokomMnpec-
CHOHILX XONOAHABHLIX YCTAHOBOK C 7TEPMOJHHAMHYECKOW Touxkk 3penns? Ilpomr-
RIOCTPHRPYATE KANA0C H3 3TUX TpeSonaNHi HAOGpPAKenHeM LHKIOL B COOTDETCT RYIOLLEH
CHCTEME KOOPAHHAT.

19. Kakie NpeHMylLecTBA W HEADCTATKH HMeeT MApOKOMINPECCHOAHARA XOJO0HAb-
H&A YCTEHOBKA C APOCCENbHBIM BEHTHIEM NO CPABHEHMIO CO CHOMM &HAJOTOM, pa-
GOTAOUNM [0 UNKAY ¢ aawaGaTHeM pacwupendem? Kakas w3 nux ofuuno Henods-
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g

e

IyeTen 8 TexHuke? Maolpmante uuminl st YCTAHOBOK B KODpAWESTAX T, 5 ou kK,

(GH#ETHE Napa @ WoMnpeccope LABAYET CHHTATE MAOIHTPOMHEM).
20, ConocTaRkTe NEeaAbHbE UHKAR [apoRoMape:

HHX yeTanoaok, Kawne npedsyuiectos @ neqocraThn 4
TE KOMKpE

1

CHOHHOR H 8030y MO0 Xonainans
AMEET KENCARR N wix? Tlpioegy-
THME NPHMEPW IHAYEHHI  XOAOANALHOrD KOIppRUMEHTE ST

VETIHODDH
B COMOCTEBNMWE YCAODHAK, Haofipagirre ux wnsam o Koopansatas T, »

JIABOPATOPHBIE PABQTBI

1. Onpeaenenue waoGaprofl TennoeMEoeTH BOSAYXE BPH BTHOCHEPHOM Laaaeni)
2. Heeaenonatie H3oTepMHYEKOrD cKaTHR AHDKCHAD Yraepoas,
3. Haoxopuoe HATpeRakne OOULW ¥ BOARHOTO MTapa,
4. AnsafaTsoe ApoCCERHPOBEEHE BOLHIGRD napa
§. Unpegensiie cTensui cysocti BoIaHors napa.
B. Onpesesenne napaMerpos saasuorn BO3AYXA.
» Hecaenosanie npoyecea
cOMaAD.
B. Buasanue

=

BAHAGATHOMD HETEMEHIN BOIAYNE HEPEd VW HIDLIEEH

HEYAALHOMD W KOMOYHOrO An@deHdl Ga XADERTEPHOTHEH
Peulinia ¢ Hachiemmsy MApOM (¢ HeBRodbaDBanHes JBM),

9. Hceaenosanne uskaos IUTY (o wenossaonasysy 3BM)

10, Heonenosanwe mHina NEPOKOMBPECCHORHON TEMAOHACOCHONR YOTANDRIN ¢ He-
noaesosaines 3HEM).

1. Heenenopanne paborel NO1YNPOBOAHHKOBOTO XOAOAHALHHKE,

WHES &

n



3ANAHHA
AJIA MPOTPAMMMUPOBAHHOTO KO HTPOJSA

Mpeacraenenttie nuxke sonpock n aagaun ABAAOTCA THUORBIMH ITPH TIPOBeeHiH#
MPOrpaMMHPOBAHHONG KOHTPONIA 3HAHHE CTY/AEHTOB-340YHHKOB p NEePHOA 3K3aMEHALHDH-
noi ceccun. Ilpn stoM wreno sonpocos o KOHTPONBHEIX KapTOUKaX M WHCAO [IpARH/S-
HHIX OTBETOB, HEOGXOLHMLIX ANA nOAyueHus 3auera, BAPLHPYIOTCA B 3aBHCHMOCTH
OT TOrO, KAKHMH NOCOGMAMH paapelnaeTcs UOABb3OBATHCS.

3HAUNTENBHAR 4ACTh RONDOCOB NOCDHIIEHA IPHMEHEHHIO MATEMATHHUECKOrQ ar-
TapaTa TepMOJHHAMHKH H HEKOTOPHIM DYTHM TeMawm, KOTOpHE OOBLIMHO HAanarawTcs
H4 TEpBbIX 0630PHLIX JIeKUHAX. B ceasu ¢ stim LUenecoo6pa3HO NPOBENEHRE pyGes-
HOPO KOHTPOJS, KOTOPLIA NO3BOJAET KOHTPOJIAPOBATDL CTEMEHD YCBOEHHS TeOopeTHUECKOIT
4acTH Kypca,

3aaaunA Lns NPOrPaMMHPOBAHHOTD KOHTPOJIS CONEPIKAT HE TONbKO TEGpeTHuec-
KHe BOMPOCH, HO M HeGOAblUHE 3anayd, We TpeSywutie FPOMO3AKHX BBLIMHCIEHHI,
RO AU PeleHHA KOTOPLIX HeoOXOAHMA ONpeseneiHas TAYSHHA YCROCHHA TeopeTHuec-
KOTO matepuana. Kamasii KOHTPONBLHNH BONPOC conporoMaaercs YETHIPLMST OTBe-
TAMH, U2 KOTOPLIX HeOGXOAHMO BLGpaTh HauGosee [TPHEMAEMbIS.

Bonpocw u sagaun moryT menombaosartbes CTYNEHTAMH AJA CAMOKOHTDOAA.

BOMPOCHI M 3AJJAUM

\,/r L. Tlo usmeneHmio kakof M3 NpHBeseHHbIX Hice BEJIHYHH MOMHO CYAHTh O TOM,
TMOABOANTCA TEIIOTA K paboueMy TeNY MAH OTHOLMTCH OT Hero?
l. SHraspnua. HTPOTIHA.

. Temneparypa . ¥YnencHut ofuen.

- Kaxan Tepmoaunammueckas cicrema Ha3bIBARTCA H3OJHPOBAMHOMN?
. Cucrema we ofmenusaeres c OKPYMawIIeH cpeloll MexanuvecKoil padoroH.
. Cucrema He ofmenuBaercs c OKpyMawuled cpegoll nobbiMd BULAMH SHEPIUH.

. Ciecrema He ofimenmpaerch ¢ OKPY¥aiouwledl cpezod Temnorodl W mexapnuee-
Ko# paGoroit.

L3 bD = h o

4. CHcrema He ofmeHumaercs ¢ OKpYKaWel cpegol XHMHueckod IHepTHEl
H TemaoToM,

3. TMo HameneHHw Kakol u3 NPHBEJEHHEIX HHIKE BNHYHH MONHO OMDENEAHTL 3HAK
paboTh?
I. Buyrpenuss snepran.

3. Tewmneparypa,
2. Sirrponun.

4. Yaeauuolft ofmem.

4. Kakne ua nprsefiennsix umme BHIPAXEHA! LnA dz 2BAAIOTCH nOAHWLIMK Rug-
diepennnanamu?

G0

AR

.

I, dz =T ds. 3o dz =g dT — pdp.

2. dz=—pdv, 4 dz=Tds — pdo

6. TlpH kasomM M3 npUSSLeHRHE HHME CODTHOWEHR MEMIY BHEWHEM P,
H DHYTREHHHM Py, ASODACHHAME MCXAHHUECKOE BIRHMOACACTINE CHOTEME CHEPYHao-
el cpeaol Gymer panionecupim;

l. |Pllllt||.l == Frnu:."rll"lﬂ-lryr s . & MWanew — ﬁlnyrlfpunrrgl'

: 2' |P‘n1.|=||p =T phlrr’.l'rppu:,lr -l:"_' I' 4' }FBJ.IEI.I.I. ﬁ' Fluur"rjc"ipnllﬂ-‘g: I'

6. Kakoe ns NPHUEARHHLXN HHAE cOOTHOWEHHA onpegen et CONEPRAHNE BTO[OG
HAYGAE TEPMOJIHHOMHKH D

L ods = dg/T, 3. ds = dg/T

2. ds < dyg/T. 4 ds= dg/T

7. HAKHMA S BPHBELSHNMWE HHAE COOTHOWERN ONpERENRETCR aficamoTiae fan.
JIBIHEP (B — ﬁ.’.lilﬂilL"l’pH'-IEEimE Aatneine; Fu_ﬁ — HAG T O Lannente, Hs — pin
PeEREkERE. )

L By + Puas: 3, By — Puss-

2. Hu -} Prag- 4, Pyag = Eﬂ-

B. B xanoM W3 DpOUECCOR TENAGTA PABUA WIMEHEHMID SHTAALAHE

L. Msoxopuwi, 3. Haorepmuueckif,

2. Apnedaruuil, 4. Haobapuwi,

8. Maces nasaAnHOTO Fa38 MPH W MEHHEY TEMNEPETYPE # FACTHOCTH VBEALYH
BaeTca BABoe. Uto nipu 3TOM npoMsolger ¢ papiennem? "

L. ¥eeansnren o2 paa, 3. Ywenvuwnres a2 pasa,

2. ¥Ymeuswsres o 2 pasa, 4. H wameénures.

10. BrGepure HaHOGIEE NOANOE ONPERSIEHHE MONFTHA <HAeaTbHL ra3s,

. Cocvomnme peassyore sellecras, § KOTOPOM MOMHO fpesefpeus passepasy
MOTERY

N2 /ConTonune peaasuoro pewectny, o EOTOROM MOMHG [ peHefpeth CHIaMH Ba0Ho-

neficraig Memay MomekyIamMi.

3. CocToRuke peaibuOro RELWECTEY, B ROTOPOM HE CYIMECTREHHO BANRHHE Bpa g
TENBHOMD, KOARGATEALHOID H NOCTYNRTeNBHOIO MSHMEHHEA MEAEKYA.

4. CooTOnnHe PEANBHOTO BELLECTRE, B HOTOPOM MOMHO mpeHefpeyh pasmepam
MOJERYN H CHAAMA BiaHmMoLefcrans MENLY HHMH,

Il K#KOE W3 NPHEEABHHMX HHKE COOTHOWEHMH oreeqaer Jakody  Dolflas —

Mapiorra? P
@FIIPEE uyfuy,

L. pifpe=T/Ts

2, P“l"ﬂg = LI-|||lrI-|';. g U|||lrl-|1 £l ?'|,ng.

12. Buunchute snavenne nposasounod (aT/ds), (c* - KW' ais uaesasnoro
FA3d, ECAH WaBeCTHO, uTO (T /dsh = 0.5 c* - K¥/w, e, = 28 wlim/ (ruoas - K.

1. 0.211. 2. 0,362 d. 0,711, 4. 0,5,

13. Hafignte paccTosHHe no ropHsoHTasd As MEHEY HIOXOPaEMH oy = const

Mooy =consl 8 TS&-AHarpaMme HAeaNLHOrO ra3a.

L. As= R lnjugfo). 3. A% = o In {vefu),

2. A5 = € In iy fug). 4 Ax = g |0 (o).

14. Tlpn kaxom nasnenuy (MITa) MPOHIOHIET CRMOBOCHASMEHERHE CHECH BOSLYNE
i GeHSHHA TPH SAHEGATHOM CHATHH, ECNH B HAYAILHGI MOMERT LABAEHNHE A TEMNEpaTY-
Pa eOOTBETCTREHHS paBHE o = U,1 MIla, ¢ == 135 *C TemneparTypa AOCONEMEHEHHA
tMeck 13 = 650 °C. Moxassteas agnabaTel npHEATS pamHuM [,385,

L 157 2. 1,25. 3. 0,7. 4. 0,637
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15, Mawounad rag, sannmaiontd o6uem 0,05 w3, nph nasaenne 0,1 MTTa cxn-
MAETTA HAOTEPMHNECKH A0 NOMIOBHNIL 06 bemMa. OnpenenTe KOAHYECTEO TEqAOTH ('Kﬂ}!()
npouecca,

1. 3,47 2. — 347 3. — 34,7 4. — 1,73.

[6. B aakpuirom cocyle naxofdrtes ugeadbauii ras NpH H3OHITOUHOM AABACIHH
21 = 0,02 MTla u Temneparype 400°C. Ho kaxoh Temmepatypel (°C) HyxHO ero
OMRALHTB, NTOGHL 8 CCCYLe YOTANDBHAOCH paipexente ps = 0,03 MIla, Bapomerpuuec-
Koe japiaenue 0,1 MI[la.

1. 233 2. 176. 3. 120. 4. 267.

17. Boagyx c Hauanenofl Temneparypoit 40 °C, naxopswuiicss s LHIHHAPE AMa-
merpom 0.4 M v 3annmaowait obvem 0,1 % narpesaercA A0 Temnepatypsl 120 °C.
Onpenennts nepememenne (m) AGpUINA, CYMTAH HATPY3IKY HAa HEro MOCTOAHHON.

I, 1.59. 2.021. 3. 0,11 4, 0,85.

8. B kakom na npoleccos ¢ 1AaAbHBIM ra30M TEIN0EMKOCTE GECKOHRYHD DENHKa?

|, Anwatariui npouecc. 3. Moawrpondwfl npousce, o = k.

2, MHaorepmuutecxaii npouece. & [Monprponnwil npousce, 1 = &,

19, Harpesastes sl oxaasisercs sgeanbrud ras B NPOUSECE PACIUHPENHA NO
Jagoiy ¢ =~ p—85 | JonoMHTEABRE WA GEPHIATOALKY TENTORMKGETE & 8 STOM npoec-
e

[. Harpesaetca, ¢ = {.

2, Oxnaxaaerca, ¢ << 0.

d. Harpepaercs, ¢ << 0.
4. Oxnampaercs, ¢ = (.

20. K upcansHoMy rasy B HOAHTPOTIHOM [IPOUECCE ¢ MOKA3ZATENEM fi =2,2' noa-
BoAMTCA Temaora. HafiTw npapmabuyio KoMGHHAUNIO HepaseHcT {{ — paGora npo-
uecca; Ay — H3mMeHeHHe BHYTPeHHeH SHeprAu).

[ {>0; Au <0 3.1<0; Au<<O.

2.0=0; Au=>0 4. [ <Z0; Au>> 0.

21. Maeanbuuifi ras pacwupseTcA no NoAMTpone ¢ NOKalaTeneM n — 0,7. Hafitu
NPABHALHYIO KOMOHHAUHIO HEPABEHCTB (g — TenaoTa npouecea; Ay — HaMelenhe BHYT-
perHell 3Hepruu).

. g>0; AU > 0. 3 ¢=>0; Au< (.

2 g0 Au <0 - 4. g <<0; Au> 0.

22. Kak GYyAeT HaMENnATLCA NOKA3aTelb afHaGATH HALANLHOMD [a3a © pOCTOM
TEMNepaTyphl (TEMIOEMKOCTH Cp H €y 3ABHCAT OT TEMHEPATYPHI)?

|. He nameusieren. 3. Boapacraer,

2. Youipaer. 4. OnHO3HAYHBIA OTBET HEBOAMOMNEH.

23. Hauanbiute n kOHEUHEIE TEMNEPATYPL HALANLHOMC rasa p H300apHOM H agKa-
GaTHOM (H30SHTPONNHOM) Rpoueccax OAHHAKOBW. Yemy paBHa aGconiOTHAR DeaHMUHA
OTHOWeHHA pafor B aTux npoueccax |[p/L)?

Lo/l = & 3/l =k — 1.

201/ = 17k 4 /bl =1/ — 1).

24, Kakoe w3 MPeLCTABNCHHLIX HEPABEHCTA CHPABELIHBO A5 MACAABHONO razad

[.0<<rp,<<c. 3 a<0<e.

2 e, >0 4. cp < e, << 0.

25. OGbemuan nonA kucaopoga B sosgyxe 219%. Haiitu maccosyio gomio %)
B HeM asoTa.

I. 79, 2. 77 3. 8L 4. 76.

v
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26. KakHm 3aKOHOM YCTAHABAHBAETCA CBA3b MEMAY MaplHaAbHbIME JIABAGHHAMH
* HOMIMOHEHTOR CMECH HIafbHbIX TasoB H €e OGUIUM JaBaeHHeM?

1. Amoragpo. éjﬂanbmna.

2. apas. 4. Jlei-Mioccaxka.

27. Tasosas nocTosHNan cMecH Bogopoaa Hy u asora Ny pasra 900 JIx/ (xkr - K).

Ounpepenuts MaccoByid A07I0 BONOPOIE B CMECH,

1. 0,844, 2. 0,233. 3. 0,156. 4. 0,767,

28. Kakde W3 OpMBENCHHHX KWKe COOTHOLICHHIt ABAAETCH MPABMIBHBIM {(u —
" BHYTpeHHAA aHeprus; [ — cBoGofHan sHeprus)?

l.e =T —a-zi) 3.c=T(ﬂ).

i ar J, v ar

v

FPu &f
- ce=—T(ZLY.
2 ¢ T(BT“).,' 1. ¢, = - (arz )u

29. HeofxoinMo SKCMEPHMEHTANIEHO OMPEALNHTh 3ABHCHMOCTE JHTPONUH OT 06L-
eM3 B H3OTEpMHYeckoM mOpolecce. KakdaMm 0o6pasom 3TO MOMHO OCYIULECTBHTh, EC/H

- HENOCPeACTBEHHO H3MEpPEeHHE IHTPOMHH {HAM e MPHPALIEHHA) HEBOIMOMHOT

l. HMamepATh uaMeHeHHe naBfeHus ¢ Temaeparypoil B 'H30XOPHOM npolecce.

2. MaMepATe HaMeHeHHe NABAEHHS ¢ TeMnepaTYpoli B afHaGaTHOM npouecce.
3. HsmepaTu n3MeHeHHe o6LeMa ¢ LABNCHHEM B M30TEDMHYECKOM nponecce.

4. Hamepsatb HameHenue ofbeMa c TemnepaTtypoit B H3oGapHoM Mpouecce.

J0. Kakne 03 NMpRUSLEHHLIY HWIKE QACTHRIX MPOHABDIHLIX paBHbl Mexay cofo#
(4 — BHYTPEHHAH SHEPFHA; A — suraaunig) ?
L(EY Sk 8. (28) w( 2
(&), (o), » (). (),
2 (24) (o L () W( 2
(o7), (%), (), ().
d1. Bruncante agnaGatiyio cmuMaemocrt (do/dp); [ME/ (i - H}] uaeanbno-
rd rasa, ecas B pacCMATPHBAEMOM COCTOSIHHM IO H3OTEPMHUYECKAR CHHMABMOCTS

(Bu/op)y=— 8 - 10—6 N5/(xr - H), a moasnas H3062DHEA TEMJOEMEINTE Wep =
= 28 k[x/ (kmoab - K).

I—1,14 - 105, 3. 5,63 - 104,

2, 1,14 - 108, 4. — 5,63 - 108

d2. [Mpe KaWAx YCAQUHEX CONPRMERNA CHCTEME © OHPYRANIER cpeaol coodon-
HAR BHeprHA Gy,luer HAPAHTEPHCTHYECKOR hyriuHaR?
l..5 = const; p = const. d. 7= consl; v = const.
2. s = const; v = const, 4. T = const; p = const.
33. BeulecTo MOLHMHNETCH YPABHEHHIO COCTOAHHA p{u — b) = RT (b = consl).
YKaM(HTe MpaBMILHHE COOTHOWEHHS AN BHYTPEHHEH SHEPrHH (&) H IHTANBNHH (k)
_TAKOTD BelUleCTBA. '

duy ' dh du ah

LS} =t £ —p, = N b=
(ﬂ‘”)r UJ(‘&P)? ? g (a")r-_#u'(ﬂp .'G*ﬂ.

n f U Cf dhy ’ duy o]
2'(6& quu,(ﬁp)r_ﬂ_ 4.(&?)?_0.(-5)?;4}.

34, Hafpure nponssognyio (du/do)s a0% sewectsa, KOTOPOR NOIUHHAETEA Ypaa
HeHHie Ban-gep-Baaasca (p + a/v?) (o — &)= RT.
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du i au
-—) =— 3| — 0.
I.(d”): o I:1}(’&"'):':‘-
9 du kT 4 EI'._I!- __a
'(r}"n),_[r—n' '(ﬂu)r i
\‘/35. Jasnewt an or ofbess W AHBIEHHA HIOKOPHAR TeNIOSMEOCTE  DelecTas

OTOP0E NOLYIURETCR YPABHEHHID COQTORMMA Ban-gep-Basawcay
|, 3anucur of odueMa, He 3apHCHT o7 A ABAENHA,
’@He ABBUCHT OF DOLEMA W JLRBACHNR.
IABHEHT OT OBLEME 0 IS6AEHNA.
4. He aasncut or ufivema, aaBUCHT o BABJEHHS,

36. YKa)KHTe NPABHALHME COOTHOWEHHA Anst #3acxopHol {e,

) w3oBapuon (c,)
TeMnoeMKocTell kieanbHaro rasa.

e, " :.'t‘:.'Il 4 e, i (ﬂ;n g
I.(—cﬁ.-u— '(ﬂ'—T-),#HL .(E-)r?b . ‘é;‘)r#—' .
e, &.:." de, i ﬂcj) 0
(@) e (@m0 (F)m0(R) e

7. Kakoe i npusepennmx nike COOTHGLIEHMA CNPaBelInDo uisT 31TANBNUH
IJLCANBICOTY 'aay?

o dh
el Y ' m—— =],
‘(ap) o 0, 3(5),

¥ T

L oy _

:(1), -0 “(3), =

38, Kakumu ceohcrsamn ofizagaer BHYTPEHHAR IHEPIHA HILRABHOrO rasa?

. 3aBHCHT U7 NABNGHHY, He ITBHEAT OT DOBEMS,

2, 3aBHCHT OT o6hema H TEeMIepaTypLl.

3. He saBHcur oT napienss u TEMIEPATYPHL.

4. He 3aBHCHT 0T faBaenun H ofbema. :

38, Onpeaeante pasnocTh ¢, — o, Haohapuof W waoxopoll Tenaoemkoctefl gas
BEILELTSE, HOTOQOE NOAMHHAETCA YPARHEMHK COCTORHNR plv— b= RT (b= const),

I pu/fT, 2R A phtT. 4. bR/juv.

40, Kaked w3 npHocAeHRbix HHme KomGunanid HEPARCHCTE OyAET NpaBHibHOA?

oTN o (% 9N o (9
(B o) <0 (D) < () e

ar\"_ . [ AN (9
2( ), >%(5) >o (), <% (5), <o

41. Bewcante snadesne woussol sHTponMt BemecTea [l (kmons < K) ],
KOTOROE ADAYHHAETCH YDABUEHHID COCTOAKHR plv—b)=RT(b=consl), a royke

pr=10 MITa, § = 0°C. 3a wavano orcuers MPHHEATE JHAYEHHE IHTPONKH B TouKe
po=0,1 MITa, fs = 0°C,
1. 38,3, 2. —38,3. 3. — 4,61, 4. 4,61

42, OnpepeinTe TeprHYECKYI yNpYrocTy {Fp/dT). pewecToa, KoTopoe HomaHEART-
G YPABHEHHID CooToRHNA p (o — b) = RT (b = tonst), :

l. Rfu, 3 Rflp—b). 3 R/b. 4. pue/isT).

43, Tne pacnopostess KPATHYECKAA TOYKA B (azonof fs-grarpauue?

I. Ha norpanndied kpusod 8 Touke MAKCHMYME JHTAJNBITHA,

2, Ha seeof sevsu norpanuunol xpueofl,

3. Ha npasoit petau norpammunoft kpusol.
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| TENACTH,

4, Ha norpasndnoi EIHBOH B TONKE MHMEMYME SR N,
. Kak wimeunsneren TEMOSPATYPE NPH APOCCEAHPOBANNE rala, NOAYHHARHLEFOEH
YPADMEHHED COCTOAUHR p (v —b) = T b — nodomnTeibian KOHCTENTA),

I. B HEKOTOPEIX COYYAAX BOIPACTEET, B HEROTOpELE — yiulpaeT,
2. Beerga soapactaer.

3. Beerng ylugaer,

4. He wamensercn 8 amSou caygqae,

45. Cyxofi nacsmenssdl sonmnod RAp © nABAeH
CYMAMWLECH CONAD B CPpedy ¢ AARACHHEM o1
HCTEMEHHA W Maccossif pacxol napa, ecad
Jlasans? Tlaomany sasorsoro CEUEHHA CyIKA
HAR conay JIapann oRH#aKossL.

|. Cuopocth Horedeunn yeeauuntes, PECKOA Mapa yMmEHBLWIUTER,

2, CROPOETH HCTEYSHUA W pacxon Mapd fe HAMERATCR,

3. Cropoers weresenna p PACKOL NAPE YBENHYETCH.

4. CROPOCTS HOTEMEHHS YBENHWMTCH, PECKOL NAPE HE HIMEHHTCR.

46. Kan HIMEHRIOTCR YRembhiul ofbes W sETponHA HIEAALKOTO P36 NpH Kpoc-
CENHPOBAHHND

l. ¥aeasusd ofiuen YBEAHYHBAETCH, SHTPOTHA HE HIMOHTETCH,

2. ¥aeasuwii ofisews YMEHRWAETCH, SUTPONHA YREAHUHBIETCH,

3. ¥neasuui obuen u SHTPOOHA YEEAHYHBAOTE,

4. Yieawnni ofinem  sHTponHR YMeHLwEOTCR.

47. Mpn kakom npouecce cacatus padoTd, saTpayHBacKan
Copa, GYAer UMETh HAKMENswee SHAYeHHE?

L. Ipn aggabatiosm cucarin,

2, Ilpu cwaruu no NOARTpONe, B >n > |.

4. Mpn cwaran no noasrpons, 6 = k.

£, Ilpy maorepunueckom cuatiu.

48. Kak namenqerca pafiara, 3ar
OPUINESOre KoMnpeccopa,
CTynenel cuarun?

l. ¥sennuunaerca.

2. ¥uenbwaerca.

3. Danosaaunuli oTser Hepoamonen.

4. He vamenserca.

., B, Budepure onpegcncne NOHATHH sNpaMol wHias,

© b Unka, s kotopos amnus

2. Likn, o xotopom anuns

3. Ukky, 5 koropom anusy

4. Lnwa, 8 rotopom Aummn

Hem | MIla sweitexaer uepes
MITa, Kak wamessTca CHODOCTE
CYMBIDWEECH CONAD JAMEHHTE COMUIGN
HILIETOCH COMAS W MHHHMBALHATD Ceup-

HE MpHBOA KOMPpec-

PEUHBACMER HA NPHEOS MEOFOCTYReHYETORO
C YBERMWEHHEM (0pH NpPONHX pasHbX yonooHax) wsens

PACIWIHPEHHA PACOOAOMENA BUWE AHUHE CHATIN
PACLIHPEHHA DACIOOMEHE HUME JHHHH CHETHA
PACLINDERUR § CHETHA CORNELAKT.

NOABOAS TEONOTH DACTOAOHEHE HHME AHHAH OTBOL

B ]

50. Kaxoe paaanne OHASHBIET

_ TEPMHNECHAR HEPABHODECHOCTL HA' npouecc npe-
obpa3osanua TenyoTi B paboty B i

HKJIE TeNNOBOTO ABHraTess?
.. L. Tepmuueckuhh k. m n uukna YMeHblIARTCH; cymMMapRas
" cocTosiwed Wa paGouero TENa, HCTOYHHKA H NPHEMHHKA TeAAOTH,
- 2. Tepmuueckad . n, g, YMEeHblUAETCH,
3. Tepuuueckudt k. . 1. 1 CyMmapHas

4. Tepmuueckudi k. n. 1. H cymmMapHas

SHTPONHA CHCTEMBI,
BO3pacTaer.
CYMMApHAs 3HTPOMHA CHETEMB! Y6LipaeT.
IHTPONIHA CHCTEME! YGAIBAIOT.

SHTPONHA CHCTEMB BO3PACTAIOT.

5



5§, Kakve 13 npuBeielublX 3HAYEHHT TPMHYECKOro xosduprulenTa noneanoro
Aeflersus py (L 0,36, 20 0,38; 3. 0,42; 4. 0,46) MOrYT OLITh PeafKsoBaHbl B UKKIE
TENAGBOrO NBHTATETA, pPaGoTalero 8 rHTepBane Temnepatyp 20..220°C?

1,2 3 4 3 1, 2

21,23 4. L.

82. I'padnueckis cnocofom cpaBhUTL TepMHUECKHE K. 1. 4 uMkaos JIBC ¢ H3o-
NOpHBIM (1) H H306apHLiM (N7} NMOLBOLOM TeNJOTH, €CAH CTENENH CIKATHA H MaKCH-
MAJbHBIE TEMIEPATYPLl B LUHKIAAX OALUHAKOBLL

Loy = w. 3= ‘

2 < mg. 4. OfnOsHauHBIA OTBET HEROSMOMEH.

53. Tpagmueckum cnocoSoMm cpasinTh TepMHYECKHE K. n. 4. uukaos HBC
Co cmewanneiM (17"}, W30XOPHBIM (M) W w3oBapabiM (nf) mogeomom

IeNAOTRL,  €CAH  CTERREHH CXMATHH H  OTBRAEHHBIE KOJAMYECTBA TENJOTH BO BCex
(LHKAAX OQHHAKOBbL

B = e > e, 3 > > e

2 g > >, 4o e > e,

54. Kax 3apucuT Tepmhueckuit K n. 4. uwkaa JABC co cMEHIBHEbM NOABOAOM
FefI0Thl OT CTEMEHH CMATHA? :

1. Yoeanunsaerca,

2. ¥menbwaercs

3. He Hamensercs.
4. Oarosnaynpll OTRET HEBOIMOMKEH.
55. PTyTHO-50AAHOR GMHAPHBIA UMK OCYLLECTBARETCA ANN OGGHX padovux Ten
B 06NacTH KX BAAXNOr0 napa. Kak H3MEHHTCR TepMHYecKHA X. M. L. 370ro HHKIA,
CLTH MACTb TENROTH I0ADOAMTL B KOTAE HENOCPEACTBERHO K BOLE, MUIYA pPTyT-
Ny Hajctpoiicy? '
l. He namenuren.
2, ¥Veennuurcs.

3. Ywmenswurca.
4, OIH03HaUHRII OTBET eBOIMOMNEH.

36. Kak namensiorcn TepMHUEcKuil K. 1. I. aukaa PeHkaua M BAamuocts napa
A BBIXOAE WX TypGHWbE ¢ DOCTOM AABJEHHA Napa nepes TypGuHod (npH npouux
PaBHblX YCIDBHAX)? ' ’

LK m A mMKna YRENHMHBAETCH, BAZMHOCTL Mapa YMEHbIIAETCH.

2. I no g uMKAA M BAZXKHOCTL MApA YBEARUHBAIOTCA.

Jo Ko 1L AL WHEAD B OBIAKLOCTL GEPA YMEHLLAIOTCA.

4 K. n. 4. uHKAa YMEHLLIAETCH, BAAXKHOCTL NAPA YBEAHUMBAETCH. E

57. Kakue W3 npuBeNEeHHEIX HWHME COOTHOWIEHHH OYAyT TpasMALHEIMH {nun, —
repmuvecknit K. . A, wvgna [ITY ¢ npenenwwoil pereuepa\ﬁueﬁ, OCYLIECTBIISIEMOTO
C NPHMEUSHHEM NEPErpeTaro Napa; ni— TO XKe, ¢ IPHMEHEHHEM BNAKHOTO HACHILLeH-
lore mapa; ¥ — TepMnyeckui K. n. A, uukia Kapao B}om He HUTEPBAJIE TEMIEPATYP) P

Lo, = % gl = nk 3l < gk

2. m" <<l nld = Lo o=k nf<nt S

58. Moxter qn XOJOAHABHLIA KO3 PUUIHEHT obpatHoro uMkna Kapho 6uts Gec-
KOHEYHO GonbirMM? Ecnn pa, TO GyAET AH XONOZWJIbHAR Méﬁmﬂa, paﬁmé_xomén no
FTOMY UWHKAY, BLINOANATR CBOE liaziayeHHe?

I. He moxer.

2. Moxer; mawuHa e GYLeT BLIMOJHATL CHOE Ha3HAYEHHe,

3. Mower; mawuua 6yaer DWNOAHATL CBOE Ha3HaYeHHe.

4. OQHO3HAYHHA OTBET HEBOIMOMEH. - '

.
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59, Kax sauser nepeoxaawcienne xaajarcita HOWIE KOUACTCATOPA 151
duunelr TpaHedopMALKH TRIAQTL (oronuTensneiit kosduiuenr) waennnLuoi
KOMIFPECCHOHHOR TERADHACOCHOH YCTAHOBKK?

L. Koaddmunenr rpasediopsiamin YMEHBILGETOH,

2. Kosdpuuuent TpanchopmMauud YBeNHYABAETCA

3. Onnostaunwit OTEET HEBOIMOMEH.

4. Kosgupuunent tpancdopmaunn ne namepsneres.

60. KaK 38BHCHT XOMOLHABHLIR KOSMHULHEHT HALBABIOH BOIAYUINOG XOA0I -
U0H yCTAHOBKH OT CTENeHH NOBLIUEHHA AUBIBHHA B KoMrpeccope pa/p?

I. Monoronno yBuisaer ¢ poctom pafos.

2. MoHOTOHHO Boapacraer.

3. He uawmennercs.

KO

HHpO

4. Cnravana BospacraeT, A0CTHraeT MAKCUMYMa, a sires yoopacr

APHJIOXEHHE

Tadnuuwa |. Moabume TEMAOEMKOCTE HALAALHIMX
rasop 6e3 yuyera HX 3aBHCHMOCTH OT TEMNEPATYPEI,

&I/ (kmoas - K)

Casw i l it
Oancatomusie 12,5 20,8 £
AByxaromusre 20,8 29,1
Tpex- u muoroartommeie To29,1 374
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Wepm | WCum
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Ta6auua 2. CpemHAe MOABEL'S TENNOEMKOCTH WAEANBHMX TA3GR uelb, kEa/(

Wlum

PCpm

s

IS et A

LA i P o't h* [ i r 5" e
h'ﬂ'[u
M/ K w0 S B wr i/ (kr-K)
=70 00123 0,000625 1,128 337,41 51952 182,11 3,738 4,634
—65 00168 0,000630 (8423 341 A3 521,85 18022 37574 46230
—60 00226 0000635 0,638 J45.90 B24,19 7R 20 37776 46140
—05  0,0300 0,000641 00,4414 350,21 52654 176,33  3,7975  4.6050
=G0 0,0392 0,000647 00,3834 354,00 528090 17435 48172 4.5085
—45  0,0505 0,000653 0,300 J58.93 53185 172 AZ SEI6G 45014
—40  0,0643 0000659 ().242] J63.34 53360 170,26 38557 45850
—d36  0,0809 0,000665 01956 367,80 535,95 I68.16 38745 45806
=30 0,1006 0,000672 0,1595 7220 53RA0 16601 38942 4.8750
—25 0,1240 0,000678 01314 37681 54063 6382 3801 45710
—20 01613  0,000685 0,1001 38138 54 290 161,38 392056 45670
—I&, 0,183¢ 0,000693 (,09125 385,98 54526 15908 39476 45644
= 02196 0,000700 007650 39063 547,656 166,52 34,9683 4.5616
=5 02614 0,000708 0,06522 396,30 54982 15452 40823 45500
0 0,3081  0,000716 0,08566 40000 002,06 152,06 40000 45567
il 0,3629, 0,000725 O,04776 404,75 55498 | 4953 4070 45547
10 0,4235 ~.0,000734 O,04119 40054 556,45 14691 40340 45558
IS 0,4913  0,000743 %&ﬁﬂ 414,36 5BB5Y 14423 40507 45519
20 0,5669  0,000753 L1058 419,22 BADGE 14147 40672 45404
25 0,6508 0,000764 (02712 424,13 562,74 I3BE0 40836 45485
i 07435  0,000775 002375 429,04 S64.72 1350 L 15478
35 0,8456  0,000786 000HR 434,09 SbBb,6G 18255 il 48401
40 09577  0,000799 O,01840 439,16 BOBAE [293F 41320  4.54E0
45 1,080 0,000812 DO0IG2E 444 94 7024 12505 4, (479 45498
sl 1,214 0,000826 0,01437 44949 57180 2040 L3R 4 S
il 1,360 0,000842 001273 454,78 H7343 | 18,65 41747 4540y
60 1519 0000859 001128 460,18 54783 11465 L LT T N T
TaGaounua 4. Tepmonunamnueckue cpofictna ammuaia H& JHHUH HACLlULeHus
an P- o’ U” h.r h“ r | S’ 1 S'H
Mlla
M fkr Kl fwr sl I WK/ (1 - K)
-5l 0,0409 0,00142 2,6288 2751 IBE20 14169 10938 74400
—45  0,0545 0,00144 2,0072 2972 ITHLY O 1403.0  1.1915 7,341
—40 00717 0,00145 1,5530 3164 17083 1388,9  ],2874 72440
—a3d  0,0931 0,00146 1,2162 316 ITIRG 13744 13818 71524
—30 01195 0,00147 09634 3639 |7235 13398 L4742 70838
—Z5 0,1515 0,00149 0,7710 386,3 17303 13444 15653 6,9828
—20 90,1901 0,00150 06230 4088 17375 13287 1.6548 86,9035
=15 0,2363 0,00052 0,5081 4314 17440 13126 1,7431 8,8277
=10 02008 0,00153 0,4179 454,2 |72 12941 | 8299 5,750
-5 0,3549 0,00155 0,3463 477,0 175601 12791 1.9136 6,600955
i} 0,4295 0,00157 02890  500,0 17615 12615 20000 6,6185
i 0,5160 0,00158 0,2428 523,1 ITOEE 12435 20834  R,5530
[H] 061563 0,00160 {12052 464 17712 12248 21658 60,4915
i (1,7248 000162 G,1745 9.8 1TTS 4 12056 22472 643152
10 (1,4578 0,00164 0,149 593,68 17794 11858 23278 63727

G



fIpodosncenue rtaba. 4 t fpodormenue Tabs 6
£<C P, | o’ e b B R o o' : 1°C ] v, Mm% fKr ih, K,II}K/Kris. kdw/(xr K} | £, °C I v, m*fxr lh,KﬂH(/KF[S,KﬂJK/(KI"K)
MIla - : ‘ =
J M7 /kr K /ur vk /e wlac/ (kr-K) | ty=5%; p,=0,3629 MIla {,=20°C, p,=0,5660 MIla
, o . . . ; e 5 004776 554,28 4,5547 90 0,03105 560,69 45498
96 1,004 000166 01280 6173 17825 11652 24075 63157 ; ; » ' 29 : ' HEE 10458
30 167 000168 01104 6413 17853 10440 2,4866  6,2602 Bl 0 OOMB%S G575 4,5663 25 003188 564,16 4,5616
35 1,351 000170 009560 6656 1787.6 11220 2.5650  6,2059 o0 000012 560,82 45178 9 58 e 4,673
40 1556 000173 008331 6902 17892 10990 2.6429 61526 BT Donsae  ovas i'gom 5 003347 571,06 4,5843
A5 1783 000075 007250 7150 17903 10753 2.7204 61002 _ S s g 40 003424 574,43 4,5954
50 2034 000178 006341 7402 17907 10505 27975  6.0483 BRI i Bl Ben S od B WG
55 2311 000180 005560 7657 17904 10247 2.8743 59969 RRORS 02 oneas S o (LSS T S o1 LIOUES
60 2615 000183 004888 7916 17892 997,56 29510 59455 ! ' iy 4, 55 003649 584,74 1.6273
f,=40°C; p,=09577 M[1a i, =B0°C, p,=60°C; p,=1,512 MIla
TaGauua 5. TepMoAnHaMHUECKHE CBOACTBA AROKCHAA Yraepona b | 40  0,01840 568,48 4,5450 60 001128 574,83 4,5398
A JHRVE HACKIWIEHAS 45 0,01896 572,29 4,5570 65 001i71  579.13 4.5526
! 50 0,01950 576,04 45687 70 001212 58331 4.5649
e , ” - o o - » [T 55 002003 579,76 4.5802 75 001951 547,41 15767
K - b @ omm omu gmsowonoms s
3 4 . . 6022 ,01 h ,5993
_ W/ el /e wlwe/ur | wJlw/ (xr-K) 4 70 002153 590,74 46129 90 0,01360 599,30 15162
50 0,684 0000867 -0,0554 3140 651,5 3375 3777 5,288 \ 75 0,02201 594,36 4,6234 95 0,01394 603,18 4,6208
45 0833 0000881 00458 3236 652,7 3291 3819 526 ;
A0 1,005 0,000897  0,0382 3333 654,0 320,7 3,859 5,235 i Tabauua 7. TeprmogHRaAMHYECKHE CBOHCTBA NEPErPeTOro NApA AMMHAKA
—35 1202 0000913 00320 3429 6548, 3119 3900 5210 i
.30 [.427 0000931 00270 3525 6557 3032 3939 5185 t,oC| o wiine |, Kﬂmlur[s, kIm/ (kc-K) | 1°C I v, ut fxr [ﬁ.Hﬂ,m/mls,u,’lm/(m‘-ii)
—95  1.681 0000950 00229 3622 6561 2939 3978 5,162 = -
80 1867  0,000971 00195 3622 B56,1 2839 4017 5138 _ £;=—30°C; p,=0,1 194 MIa fy=—10%C; p,,=0,2908 MIl2
(5 2280 0000991 00166 3827  656,1 2734 4,057 5115 : :
0 2647 0000019 0002 3M0 656,7 2617 4,008 5,002 -30 08634 17235 7,068 —l0 0418 17502 6,755
—5 3045 0001043 0012t 4057 6548 2491 4041 5070 —25 09860 17348 7.112 0 0438 17748 6,847
0 3485 DOCL081  (OI04 4187 6536 2049 4,187 5047 i =15 1,080 1757, 7,200 [0 0457 17987 6,933
5 3072 0001120 00088 4317 GBL,1 2104 4,230 5018 —=5 LO074 17793 7,284 20 0476 182272 7,014
10 4508 0001166 00075 4459 6473 2014 4,278 4,980 { 0 1,096 1790,3 7,325 30 0494 18455 7,002
15 5001 0001223 00063 461,0 6414 1804 4329 4,955 F - ég { i gg {géﬁ 5223 gg ggég iggfllg ; :[) gg
- 5,738 9t , 326 1553 438 013 i . . : , ,
20 5732 0001208 0,003 477,3 6326 1553 383 4,913 o m g 1 L D s ., 5
i'. 40 1,267  1877.8 7,624 70 0566 19370 7,376
50 1,300  1899,7 7,693 80 0,583  1959,8 7.442
TaG6auna § TepuoaunampueckHe CROHCTBA Meperpetoro napa ! a0 1,351 1921,7 7,760 90 0,601 1982.,6 7,505
xnapoua R12 ! 70 1,392 19437 7.825 100 0,618 20055 7.567
1°C | o, mfur ]h, wia/ur| s, kdw/ (k- K) £,°C ] v, M3 xr Ih, KIl?K/Kr|S. kO / (k- K) £4=10° C; p==0,6153 MIia =20 (, p,=0,8578 MlIla
- , 0 0205 17712 6,492 20 0,149 1779, ,
tH=—3UjC; jJ"=0,]005 MlTa I“=— 10°C; pH=0.2|96 MIla 20 0'215 |798,5 6,586 30 0' {57 lBOS,l 2,2$3
30 0,1595 538,30 45759  —10 007690 547,55 4,5616 Y Zz  NSatn St 40 0les 18357 6.559
30 40 0235  1850,2 6,757 50 0,171 (8624 6,643
—25 0,1633 541,18 4,5876 50 0,244 1875, 6,835 60 0,178 18883 6,722
—20 0671 544,08 4,5992 —5 007874 550,65 45733 . : g . ' ' :
i5 01708  547.00 46106 0 008056 55376 45847 ; 50 0258 18997 6,910 70 0.8 19137 6,797
7 01745 51903 46219 5 008236 556,86 45960 4 O S fse 80 GMoL 19488 6,869
IS Seen - ' ' n 80 0271  1947.9 7,051 90 0,198  1963.5 6,938
10 0,1782 552,849 4,6330 I0 0,08414 559,98 46071 90 0.27% 1971 8 71t7 100 0 204 1988 | 7
-5 5 008591 563,11 4618l : ' - : ' A 005
. ) - , 100 0288 19956 7,182 it 0210 20125 7,069

0 01818 5
5

p L8l 5,80 4,6439 20 0,08766 566,25 4,6289 { 110 0206 20194 7.245 120 0217 20368 7,132

5
558,84 4,6548 25 0,08940 569,40 4.6395 120 0,305 20432 7.306 {35 0226 20732 7,993



fIpodoaxcenue taba. 7

:i._ll o, M“,n’Kﬂ“i:_nﬂm/usz, k& / (krK) l L= C | v, s Rr |:1_ r-:,.'llm,."ur|s. A/ (kr- K}

| W0 = LGH MTTa 1,=50° C: p,=2,034 MTa

|

b b “
| !

|

honetantsl Kpp Kps, K ubpamaiores o Ma™'.

Ronetantut K, Kps -— peauunnu Geapasmeprble.

2

_I S0 110 17853 6,26{) a0 0,0634 1790,7 6,048
40 0,116 1818, 6,360 60  0,0674  1826,2 6,157
3 0,122 1845,2 6,452 70 00710  1859,2 6,254
60 0,128 1873.2 6,537 80 0,0745 18903 6,344
70 0,133 1900,3 6,617 90 00778  1920,! 6,427
B0 0,118 10926,7 6,693 100 00810 19488 6,505
oy 0.143 1952,6 6,765 110 0,0840  1976,8 6,579
{ | 104} 0,148 1978,1 6,835 120 0,0870  2004,1 6,649
| 110 0,152 2003.4 6.902 135 0,0914  2044,3 6,750
120 0,157 2028,4 6,966 150 0,0956  2083.8 6,845
Ta6auna 8 CrangapThee Tenaorw 0Gpa30PaAHHA BEWECTB
Bemeetoo Q3. kIl /umons
(.{r) — KHcaopos 0 !
2{1} — yrnepon, (rpadwr) 0
Tl(e) —- nopopoa . 0
Cly(r)  xaap 0
CO(r) — oKena yracposa — 110600
CO2(r) — mnoncup yraepoga —393 780
H.0(x) — sona —286 030
Hy0(r) — poaa —241 990
Nia(r) — ammuak —46 220
HCH{r) — xaopopoac poa —92 370
NH,Cl(1) — xaopun ammunun —315 600
CHy{r) — metan —74 900
CaHg{r) — nponan —103 920
OH(r) — ruapokcuiskan rpynma +42 119
:'--': Tadanua 9 KoHCTAHTH DPABHOBECHN XHMHYECKHX peakuni*
Hil
: i K Hpg Koz Kps Kps
|! T. K Pco PH.0 o PH0 Py, Po, réo.
gl Pco, PH, POH P, P, Po, pbH #to i,
i 500 7,539.107"  8,080-10*7 5.895.10*  3,365-10" 1,23-10%
r 1000 0,7254 ~ 7.649-10'7  1,313.10"°  1,369.10° 2,495.10'5
il 1500 2.699 6,200-10° 2,814-10°  9,625.10" 3,864-10°
i 2000 4,741 5.266. 107 1,196.10°  2,547.10° 5,320
[ 2500 G,3l1 4675.107"  2,744-107"  2.949.1¢° 6,889. 10~
! 3000 7,382 4367107  4,669.10~* 67,4310

8,600-10°°
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Texauueckas TepMOAMHAMHKA: MeroauueckHe yxkaszauusa

T38 KoOHTpOSIbHBIE 33JAHHSA [JI5i CTYAEHTOB-3A0MHHUKOB TeErIodHepre-
THUECKHX creumnanbHocTel BysoB / A. A. 3aiiues, B.II Ilpo-
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Yuefinoe uadanue

3aiines AnbOept AHTOHOBHY
Npouenko Banentun [Ipokodeesny
Owkoa 10pni Baasumuposny

TEXHHYMECKAA TEPMOILHHAMHKA

MeToaMYeECHHEe YKA3AHHA H KOHTPOJILHLIE 3ANAHMS
BAE CTYAEHTOR-SHOMHMKOR TENAOIHEPPETHYCCKHE CHemHATLHOCTEN
" BHICIUMX yueGHHX 3aBeleHHi

3asepyouwiHit pepaxuned A. B. Jybpoackui
Pepaxropu JI. H. Haryunosa, O. . Hodoéedoaa
Munaawmuii pepawtop H. M. Hfenuna
Texunyeckuit pepaxrop H. B. Peanukoaa
Koppektop P. K. Kocunoaa

H/K

May. Me QT-716, Cpano p natop 19.12.88. [Toan. 8 nevarts 25.12.89.

Popmar 60X 88'/is. Bym. ofe. Ne 2. Tapuurypa auteparyphas. [leuath odceruan.
" Oduem 4,41 yon. new. a. 4,66 yen. wp.-orr.5,49  yu.-Hag. A

Trpax 13000 3k3, JaKk. Ne 32 Hera 15 kon.

Hsnatenscreo «Bucwan wroaar. 101430, Mockea [CIN-4, Hernunnas ya., H. 28/14.

Tekcropee fUANOIHTHER HITOTORASHL! HA (OTOHAGOPHOM DGOPYAOBAHHH HARATENLCYBA
npu noMourw IBM.

Ornevarano 8 Mockosckoldl Tumorpagiud Ne 4 [‘ockomnevatn CCCP.
129041, Mockoa, B. [lepeacnascwan yu., 46.

© Konnexktun asTOpOB, 199(j_~

HOPENHCJIOBHE

TepmopHnamuka Kax Bayka chopMHpoBaAach k cepeaune XIX 5. H ee nosoMKeHHR
HCMONL3OBANHCE AAS HCCNEAGBAHHA NPOMECCOB, NPOHCXCAAWHX B TeN/JOBMX ABHraTe-
anx. C Tex Mop o6AacCTh NIPHMEHEHUN TEPMOAHHEMHKH SHAUHTENLHO pACLIMPHAAch,
£€ OCHOBHBE 3AKOHOMEPHOCTH HCHOALIYIOTCH NPH AHAAH3E CAMBIX PazAuullbix (PUIHKO-
XHMHUCCKHY MPOIECCOB: XMMHUECKHMX H (pa30BHIX TPeBDAMLCHH, NEKTPHUCCKHX H Mar-
HUTHLIX ABNCHUNA, HIAYUEHHA H AD.

Ipn stom ocofioe mecTo 3aHMMaeT B3aHMHOE NPEBPAIIEHHE TENJOTHl H MeXaHu-
4ecKOR paboThl, H3YuaeMOe B TeXHHUECKOH TEpMOMHHAMUKE,

Kpyr ponpocos, KOTOpbA paCCMATPUBAETCA B KYPCE TEXHHUCCKOH TEPMOEHHAMHKN,
NOCTOAHHO pacwupAeTcA. B Hero BKAIOMAOTCH HOBBIE BOMPOCH!, OTpaKalOWKeE notped-
HOCTH COBPEMEHHOHE TeXHHKH. CPABHKTETbHO HEAABHO, HANIPHMED, B 3TOM KYPCE CTaJH
paccMaTpHBaTLeA METOAE Ge3MauniMHHOrO Npeotpas’oBaHHA TEMNOTH B 3/EKTPHUECKYID
3HEPTHIO, TENMONHHAMHKA AHCCOUHUPOBAIIWX H HONH3APOBAHHLIX Talon. B cpsian
¢ npobaiemofi 3ueprocGepexenHs ¥ HEOGXOAHMOCTBIO CO3AAHMA HETPAaIHUHOHILX CH-
CTOM TRIIOCHAGHCHITS] JAMCTUO YDRTHUHACA O6LeM Paifena, NoChIHeninro e
(opmaTOpamM TeNNOTH (TENJCHACOCHLIM H XOJOJAHJIbHBIM YCTAHODKAM). B KYPC TCXIEH-
UCCKOH TEMOJHUAMHKH BBCACIA TEMA <IJCMEITh XHMHUCCKOT TePMOJUINAMUKH», TaK
KaK B Nporpamme GOMbUIMHCTBA IHEPIETHYECKHX DY30D CACLHANLEWA KYPC XuMnuce-
kOl TEPMOJKHAMMKH OTCYTCTBYET.

TepmogrHaMiKa MMeeT GOJBILOE 0GLIL0GPAI0BATENLHOE SHAUCHHE MAA CTYACIITU
BCeX Cl'leltl,[rlﬂﬂhHOCTefl. OCOGOE 3HAYCHHE HMEeT TepMONHHAMHKA Aan CTYOLCHTOB-TEHAO-
IHEPreTHKOR, [OCKONLKY OHA ABASIETCH TeOpeTHYeckOH OCHOBOH ARA H3yueHHs) GOJbL-
IURACTBA CIENHaNBHBIX KypCos.

|
|
|
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