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[IpenucnoBue

[Iporpamma coctaiieHa Ha ocHoBe @I'OC u OOII TITY nanpaBieHus TOATOTOB-
ku 6akanaBpoB 13.03.01 «Temmo’HepreTrka U TEIJIOTEXHUKAY.

[Iporpamma yTBEpKI€HA Ha 3acenanuu Y yeHoro copera JOHMH
« » 2017 r. mpoToxoi Ne




[TporpaMMa roCyqapCTBEHHOTO MEXKIAMCLUUIUIMHAPHOTO 3K3aMmeHa 1o HampasieHuio 13.03.01
«TemmosHepreTka M TEIJIOTEXHUKA» COCTaBJICHAa Ha OCHOBE pa0OYMX MPOTPaMM HCIHIUIAH:
«TexHudeckass TepMoanHaMuKay, «TemnomaccooOMen», «I uaporazonnHamukay, «TexHomorus
LHEHTPAIM30BAHHOTO ITPOU3BOJICTBA MIEKTPOIHEPTUNY, KABTOMATHU3ALIMS TEIJIOBBIX ITPOILIECCOBY.

TEXHUYECKASA TEPMOJANHAMUKA

1. OcHOBHbBIE NOHATHUS U ONpPe/AeIeHUs] TEPMOAUHAMUKHI

TexHuueckass TepMOJMHAMUKA KaK TeopeTudeckas 0a3a CHENUANbHBIX JUCIMILINH.
IIpeamer M MeTOABI TEPMOAMHAMHUKH. TepMOIMHAMHMUYECKas CHCTEMA M OKpYyXKarolas cpena.
TemoTa u pabora kak ¢popma nepegauu dHepruu. TepMuyeckue mapameTpbl COCTOSHUA. Y paB-
HEHHUE COCTOsiHMA. MaeanbHbIil ra3. YpaBHEHHE COCTOSHMS WJICAIBHOrO rasa. PaBHOBECHBIE U
HEpaBHOBECHBIE Mpoliecchl. OOpaTuMblie 1 HeoOpaTuMble porecchl. Kpyroseie nporeccsl (IMK-
ae1). O01IMEe CBOMCTBA MapaMEeTPOB COCTOSTHUSI.

2. CMmecH naeaJbHbBIX ra3oB

[TaprmanesHbie naBieHust 1 00beM. 3akoHbl JlanbToHa. CiocoObI 3aaHUsT COCTaBa CMECH.
CooTHoteHHusT MeXAy N0IsIMU. BrluucieHue mapamMeTpoB COCTOSIHUSI CMECH, OIpECIICHHE Ka-
JKYIIEWCS MOJIEKYJIIPHOM MacChl M ra30BOM IOCTOSSHHOM CMECH, ONPEICICHHE MaplualbHbIX
JaBJICHUM KOMITOHCHTOB.

3. Tenji0eMKOCTD

[Toustue Temnmoemkoctu. CpeHss U MCTHHHAS TEIUIOEMKOCTH. MaccoBas, oObeMHast u
MOJI?[pHa?I TCIIJIOEMKOCTH. TCHHOCMKOCTL HpI/I ITIOCTOAHHBIX O6T)€Me 1 OTaBJICHUU. TGHHOGMKOCTB
B IPOM3BOJILHOM TEPMOJMHAMUYECKOM Mporiecce. MOIEKYISIPHO — KHHETHYECKAsk TCOPHUS Tell-
JIOEMKOCTH Ta30B. DJEMEHThl KBAaHTOBOW TEOPUU TEIIOEMKOCTU. TabiMLbl U SMIUPUUYECKUE
(bopMyJIBI TSI OTIPEICICHUS TEIUIOEMKOCTH. TEII0eMKOCTh CMECH pabOYrX Tell.

4. TlepBblii 3aKOH TePMOIUHAMHUKH

IIepBbIil 3aKOH TEPMOAMHAMUKH KaK 3aKOH COXpPAHEHUs W INpEBpalleHus dHepruu. Temn-
Jota u pabota — popmsl niepenaun >Hepruu. [Ipunnun sxBuBasieHTHOCTH. PaboTa pactmpeHus.
BuyTpeHHsst sHeprus. AHATUTHYECKOE BBIPAKEHUE IEPBOrO0 3aKOHA TEPMOJAMHAMUKHU dYepes
BHYTPEHHIOIO 3Hepruto. TexHuueckas (BHEIIHssA, pacrosaraemasi) pabora. PaGora mepemernie-
HUS. DHTAIbNUA. AHAIUTUYECKOE BBIPAKEHUE MEPBOI0 3aKOHA TEPMOIAMHAMMKHU Yepe3 IHTaAIb-
nu0. PopMyJIMPOBKH NIEPBOTO 3aKOHA TEPMOJAMHAMUKHU. BrIpaxkeHue epBoro 3akoHa TepMOIH-
HaMHUKH JJIs IPOLIECCOB C TPEHUEM.

5. Bropoii 3aK0H TepMOANHAMUKH

OO0patumMble U HeoOpaTuMble Tporecchl. OPMYIUPOBKH BTOPOTO 3aKOHA TEPMOJINHAMHU-
k. TepmoauHamuueckue HUKIbL. [Ipsimble 1 oOpaTHble LUKIBL. Tepmuueckuid kod3dduureHt
MOJIE3HOTO JICWCTBUS IMKJIA TeIIoBOro jasuraress. OOpaTumble 1 HeoOpaTuMble UKIBI. [{uki
Kapno u ero ko3¢ dunnent nonesnoro nerictusi. Teopema Kapno. DuTponus kak QyHKUIUS co-
CTOSIHUS. AHAJTUTHYECKOE BBIPAXKEHHUE BTOPOrO 3aKOHA TEPMOJMHAMUKHU JUI OOpaTUMBIX MpO-
LIECCOB. DHTPONUS WIEAIBHOIO ra3a. /-S — nuarpamMma M €€ CBOMCTBA. TepMOJMHAMUYECKHE
UKJIBI B 7-S — nuarpammax. TepMoanHaMuuecKkas Imkana Temreparyp. AOCOMIOTHBINA HYJIb TEM-
neparypbl. AHAIUTUYECKOE BbIpaXEHHE BTOPOTO 3aKOHA TEPMOJWHAMUKH JII HEOOpaTHMBIX
nporieccoB. M3MeHeHHe SHTPONMM 3aMKHYTOM H30JMPOBAHHON CHCTEMBI IpPU HEOOpPaTHUMBIX
mporieccax. JKceprusi Kak Mepa paboTocrocoOHOCTH. DKCeprus TeIuia U MmoToka BemiecTsa. [1o-
TEpU SKCEPrUu MPU HEOOPAaTUMBIX Mpoleccax. DHTPONUMHBIM METO pacyeTa MoTeph IKCEPrun
CUCTEMBI IIPU HEOOPaTUMBIX IpoLieccax.



CraTucTU4ecKuii CMBICII BTOPOTO 3aKOHA TEPMOJAMHAMUKH. DHTPONHSI U TEPMOIUHAMHU-
YeCKasi BEPOSATHOCTh COCTOSIHUA. 1Ipenensl npuMeHnMOCTH BTOPOT0 3aKOHA TEPMOJIMHAMUKH.

6. XapakrepucTnueckue GQyHKuuU U U depeHnnaIbHbIe YPAaBHEHUs TEPMOIUHAMUKH

Xapakrepuctuueckue ¢pyHkun. CBoOoaHas sueprus. TepMoanHaMUYeCKU MOTEHIUAIT.
XUMHUUYECKUH MOTEHIHAl. AHATUTUYECKHE 3aBUCUMOCTH MEXKIY XapaKTepUCTHUYECKUMH (YHK-
usivu. OcHOBHBIE UG depeHIaTbHbIe YPaBHEHUS TEPMOINHAMUKH. TepMudeckue Kodppuiiu-
€HTBI U CBA3b MEXKy HUMH. 3aBUCUMOCTb Mexny C, u C, BellecTna.

7. TepmoauHaMuKa HaeaabHOro raza. TepMoanHaMuyeckue npouecchbl

BuyTpenHsst 3Heprus, SHTAIbIUA U SHTPONUS BEIIECTB B HUJI€aJTbHO — ra30BOM COCTOSI-
HuH. TaOJMIbl TEPMOANHAMHUYECKUX CBOMCTB MICATIbHBIX ra3oB. 7-S - u h-S - quarpamMMsl uje-
aJIbHBIX Ta30B U MX CBOMCTBA. OCHOBHBIE TEPMOJUHAMUYECKHE MPOIECCHl MICATBHBIX Ta30B
(M30XOpHBIN, N300aPHBIA, U30TEPMUUYECKHM, aauadaTHbIN). [loMUTpOTHBIE MPOIECCHl U UX aHa-
3. Pacder mapamMeTpoB COCTOSIHUS M SJHEPTETUICCKUX XaPAKTEPUCTUK MPOIIECCOB MO TadJIMIIaM
UJealbHBIX Ta30B.

8. TepMoaguHaMHKa peajibHOr0 raza. Boasinoi nmap

TepmoauHaMUYecKne CBOWCTBA peabHBIX BEUIECTB. P-v - AMarpamma mnpu (Ha3oBbIX Iie-
pexoaax KHUJKOCTH U ra3a. YpaBHeHue Ban-nep-Baanbca. Kputnueckue napamerpsl BEIIECTB.

HpI/IHLII/IH COOTBETCTBCHHBIX COCTOSHHI M HOI{O6I/IG TCPMOANHAMHUYCCKUX CBOMCTB Be-
niecTB. T-0-p - nuarpamma. KoadduuueHnt cxxumaeMocTd. YClIoBUS paBHOBecHs mpu (ha3oBoM
nepexone. IIpaBuno a3 I'u66ca. [lapooOpa3oBanre W KOHACHCAIUSA. 3aBHCUMOCTH JIaBIICHUS
HACBILIEHHOTO Mapa oT TeMiieparypsl. Temnora ¢ga3zoBoro nepexona. Crenens cyxoctu. [lnasine-
Hue. CyOmumanus. daszoBass aumarpamma p-t. TpoiiHas Touka. YpaBHenue Kuamelipona —
Knay3suyca. AHOMauu BOJbI. Y I€TbHBINM 00BEM, SJHTATBIUS U SHTPOMUS KUAKOCTHU, BIAXKHOTO,
CyXOro M meperperoro napa. CBepXKpuTH4ecKas 00JIacTh COCTOSHUH mapa. TabmuIsl TepMoau-
HAMUYECKUX CBOMCTB BOJIBI M BOASIHOTO Mapa. 7-S- quarpamma Juist mapa. h-S- quarpamma BoJisi-
HOro mnapa. Pacder mporeccoB U3MEHEHUs COCTOSHUS BOJSHOTO Iapa 1o TallulliaM U Juarpam-
Mam.

ypaBHeHI/ISI COCTOsIHMA pCAJIbHBIX I'a30B.

9. Tepmoaunamuka noroka. Mcreyenue u apocceiMpoBaHue ra3oB U NapoB

VYpaBHeHHE NEpBOro 3aKOHa TEPMOJMHAMUKH JJIsI OTOKA. YpaBHEHHE HEPAa3pbIBHOCTH
notoka. OnpeneneHre KoJu4ecTBa Teria s noroka. Pacnonaraemas pa6ora. [lapamerpst mos-
HOTO a/11abaTHOTO TOPMOXKEHHUS MOTOKA.

Como u muddy3op. CKOpoCTh UCTEUEHHUS Ta3a U3 CYy>KHBAIOIIErocs coruia. Makcumab-
HBII pacxoj U KpUTHYecKast CKopocTb. KpuTnueckoe oTHoILIeHHE AaBleHU u Temmneparyp. Kpu-
THUYecKasi CKOPOCTh U CKOPOCTh 3ByKa. Yunciao Maxa - MaiieBckoro. 3aBUCUMOCTb CKOPOCTH U
pacxojia OT OTHOILIEHHsI HA4YaJIbHOTO U KOHEYHOTO JaBJIEHUH. YCIoBUs Nepexo/ia CKOPOCTH MOo-
TOKa uyepe3 CKopocTh 3Byka. KomOuHupoBanHoe coruio JlaBams. Pacuer ckopoctu ucreueHus
BOJISHOTO Tapa MO M3MEHEHMIO SHTanbnuu. Mcreyenue ¢ yuerom HeoOpatumoct. Koaddumu-
€HTBI CKOPOCTH, IOTEPh KHHETHYECKOW YHEPTUHU B PacXoIa.

[TonsiTue o TeroBOM coluie. YpaBHEHHE IMpolecca IpocceaupoBaHus. TexHHYeckoe
IIpUMEHEHHUeE Mpoliecca IpoccenrpoBanus. [IpoccennpoBanue uaeaibHoro rasa. Jpoccenupona-
HHe BoAstHOro mapa B h-S- muarpamme. [lotepst skceprum moToka mpu apoccenupoBanuu. Jucg-
depeHnnaIbHOE ypaBHEHHE aauabaTHoro apoccens — addekra. Temneparypa unBepcun. Kpu-
Basi HHBEPCHHU.

10. TepmoamHaMmuka cMeceii 1 pacTBOPOB
Cwmemienue ra3oB u mapoB. OCHOBHBIC ciiydau cMmelneHus. CMemeHHe MTOTOKOB Ta30B H
MapoB.



[TaporazoBsie cmecu. BmaxxHblit Bo3myx. AOCOJMIOTHas WU OTHOCHUTENIBHAS BIIAXKHOCTD.
Temmnepatypa Touku pockl. Bnaroconepxanue. h-d - quarpamma BIa)KHOTO BO31yXa.

TepMoaMHaMHUYECKUE MPOLIECCH] C BIAXXHBIM BO3AYXOM (OXJIaXKAECHHUE U HArpeB, cMelle-
HUE, CYIIKa).

11. IIpouecchbl B KOMIIpeccopax

Knaccudukanus KoMpeccopoB U NMpUHIUN AeiicTBus. M3oTepMuueckoe, aquadaTHoe u
MOJIMTPOITHOE C)KaThe. 3aTpara pabOThl HA MPUBOJA KOMIpeccopa. MHOroCTyNneHYaTbhlii KOM-
npeccop. OnTUMaNbHOE paclpeesieHue 1aBiIeHUs 10 CTyneHsaM. PacueT MOIHOCTH npuBoAa U
OTBOJUMOTO TMPH OXJaXKIeHUH Teruia. Pabora kommpeccopa B P-v - u 7-S - auarpammax. Heo6-
patumoe cxkatue. OTHOCUTENBbHBIN BHYTpeHHUN U skceprudeckuil KI1/1 komnpeccopa.

12. T'a3oBble IMKJIbI

[uxnel nBurareneit BHyrpeHHero cropanus ([IBC). MaaukaTopHas auarpaMma W ITUKIT
nBuratess. LIUKiIpl ¢ MoBOIOM TEIUITHI IPU MTOCTOSIHHOM 00beMe, AaBICHHH, LIUKI CO CMEIIaH-
HBIM I10JIBOJIOM TEIUIOTHI U UX KOA(PPHUIHUEHTHI 110Je3HOro aeiicTBus. CpaBHEHUE IIUKIIOB JABUIa-
TeJe BHYTPEHHETO CropaHus. TepMOJAMHAMHYECKUN aHamu3 KOA(PQUIIMEHTA IOJIE3HOTO JIeH-
CTBHSI LIMKJIOB 110 CPEJAHUM TeMIlepaTypaM MOABOJa U OTBOJA TEIUIOTHL. Y iebHas 00beMHas pa-
0ota. Y aenbHbIN pacXo/] TEIUIOTHI U TOILINBA.

[Muknsl ra3oTypOuHHBIX ycTaHOBOK (I'TVY). IlpuHnunuaneHas cxema U LUKIIBI Ta30Typ-
OMHHBIX YCTAHOBOK C IOJIBOJOM TEIUIOTHI MPHU MOCTOSHHBIX JaBlI€HUM Wiu oObeme. Tepmuue-
CKUH K03((HUIMEHT MOJIE3HOT0 ASHCTBHS NIEaIbHOIO [IUKIIA.

JlelicTBUTENbHBINA UK M €r0 KO3 PUIMEHT MOIe3HOTO ACUCTBUS. METO bl TIOBBIIICHHS
K03 pULIMEHTA M0JIE3HOT0 JEHCTBUS LIMKIOB ra30TypOMHHBIX yCTaHOBOK. OTHOIIEHUE pabOThI
KomIipeccopa K padore TypOuHbl. [loBbIIeHIE HAYAIEHOW TEMIIEPATypHlI ra3a rnepe TypOHHOM.
OnTumanbHas CTENEeHb MOBBIIIECHUS JaBicHUs. Perenepanus TemioTsl B nukie. MHOrocrynes-
4aTOE CKATHUE U CTYNEHYATHIN ITOABOJ TEIIOTHI B IUKIIE.

3aMKHYTbIE CXEMbl ra30TYpOMHHBIX YCTaHOBOK. PaGouune Tena 3aMKHYThIX cxeM. LIk
ra3oTypOMHHOM YCTaHOBKH C ITO/IBOJIOM TEIUIOTHI IIPU MOCTOSIHHOM O00BEME.

13. HukJabl NapoTypOMHHBIX YCTAHOBOK

[{ukibl mapoTypOMHHOM YCTaHOBKH B P-v- U 7-S- nuarpammax. IlpuHnunuansHas cxema
napoTypOMHHON ycTaHOBKHU. PaboTa TypOMHBI M MUTATENBbHOTO Hacoca. Tepmuueckuit Koapdu-
IIUEHT I0JIE3HOT0 JAEUCTBHS LKA MapoTypOMHHON ycTaHOBKH. Pacuet Tepmuueckoro ko3pdu-
IIEeHTA MOJIC3HOTO JIeHCTBUS 1MKIa B h-S - muarpamme u mo tabiuiam BOASHOTO mapa. MeTo bl
MOBBIIIIEHUS] TEPMUUECKOro Ko3((UIIMEeHTa MOJE3HOr0 AeHCTBUS LMKIIa MapoTypOUHHON ycTa-
HOBKU. BiusiHue HavaabHBIX U KOHEYHBIX MApaMETPOB Mapa Ha TEPMUUECKHUI KO3 PUIMEHT 1o-
JIE3HOTO AeWcTBUs LUKiIa. [I[puMeHeHne napa BBICOKMX NapaMeTpoB. [[eHCTBUTENbHBIN LIUKII C
HeoOpaTUMbIM aguadaTHbIM pacimupenueM napa. KoadduumueHnrt noiesnoro aecTsusi napoTyp-
OMHHOM yCTaHOBKH. Y IeIbHbIE PacXo/Ibl apa, TeIuia 1 TOIJINBA.

Bropuunslii neperpes napa. [IpuurHel IpuMeHEeHNs BTOPUYHOIO nieperpesa napa. L{uki
CO BTOPUYHBIM NieperpeBoM mnapa B 7-S - u h-S - quarpammax. [IpuHImnmansHas cxema naporyp-
OMHHON yCTAaHOBKHM CO BTOPUYHBIM IeperpeBoM mnapa. OnTumalibHas TeMIeparypa Hadajia BTO-
puyHOro mneperpesa mnapa. L{lukia mapoTypOUHHON yCTaHOBKH NPH CBEPXKPUTHUECKUX MapaMeT-
pax napa. L{ukiel ¢ AByMs MPOMEXYTOUHBIMH I€perpeBaMu napa.

PerenepatuBHble LMKIIBL. PereHepaTuBHbIN NIOAOIPEB MUTATEILHON BOBL. MneanbHblil 1
TEOPETUUECKHI pereHepaTUBHbIE HUKIIbI. CXeMa pereHepaTuBHOrO MoI0rpeBa ¢ 0ToopamMu napa.
N300paxkeHrne pereHepaTuBHBIX IHUKIOB B 7-S - 1 h-S - nuarpammax. Tepmudeckuii Kod¢ppuim-
€HT ITOJIE3HOTO JAECHCTBUS PEreHepaTHBHOrO HukiIa. OnTuManbHas TeMIlepaTypa MoAorpeBa MHu-
TaTeJIbHON BOJIBI U MaKCHUMAJIbHbIN KOA(Q(HUIMEHT MOJE3HOTO JeHCTBUS PEreHepaTuBHOTO LHK-
na. Ilpupoct ko3(duireHTa moyse3HOro IeHCTBUS PEereHepaTUBHOIO IMKJIA B 3aBUCUMOCTH OT
qrciia 000pOTOB.



KomOuaMpoBaHHbIe KKK [[penMyiiecTBa U HEJOCTATKUA BOJSHOTO Tapa Kak pabodero
Tena. buHapHbI UK U ero KO3 GUIMEHT Moe3HoTo AcicTBuA. [IpuHIMnuanpHas cxema Ou-
HapHOU MapoTypOMHHON ycTaHOBKH. KOMOWHUPOBaHHBIC MMAPOTa30BbIC IHUKIBL. TepMUYECKUit
KO3 (GUIIMEHT MOJE3HOTO JACHCTBHS Mapora3oBblX IUKJIOB. TepMoauHAMUYECKUE UKIBI aTOM-
HBIX JIEKTpocTaHIIni. TepMoauHAMIYeCKHEe OCHOBHI TETLTIO(PUKAIINY.

DKCEepPruYecKril U TEIIOBOW OajaHChl MApOTYpPOMHHBIX YCTAaHOBOK. DKCEPTHUECKHI KO-
3¢ (ULIMEHT MOJIE3HOTO ICHCTBUS.

14. IuKJIBI X0MTO0AUIBHBIX YCTAHOBOK U TepMoOTpaHcGopMaTopoB
O6parssiii ik Kapao. XonoauiasHeiid kodddumnurerT. Cxema U UK BO3AYIIHOW XO-
JOIUIBHONW YCTaHOBKU. TepMOAMHAMUYECKHE CBOWCTBA pabouMX Tel MapOKOMIIPECCHOHHBIX
XOJIOWIIBHBIX YCTaHOBOK. Cxema, LUK M XOJOJWIbHBIA KOA(POHUIHMEHT NapOKOMIPECCHOHHON
XOJIOMIBHON YCTaHOBKU. CXeMa M MPUHIUI paboThl a0COPOIIMOHHON X0JI0AUIBHON YCTAHOBKH.
[{ukn TemoBoro Hacoca — TepMoTpaHcdopmaropa. OtonutenbHblil kKodpuuueHt. Tep-
MOJIUHAMUYECKHE CpaBHEHUS 3()(HEKTUBHOCTH HACOCA M TEIUIO(PUKAIIUH.

15. DeMeHTHI XMMHYECKOH TEPMOIMHAMUKHI

[TepBblif 3aKOH TEPMOAMHAMHMKHU U TepMOXUMUU. TemnoBoil 3¢ ¢ekT peakiuu. 3aBUCH-
MOCTB TeII0BOT0 d(dekra peakuu ot Temmepatypsl. CTaHmapTHbIN TerioBoi 3¢ dexr. Bropoi
3aKOH TEpPMOJIMHAMHMKHM B TEPMOXUMHH. 3aKOH JAeHCTByroIMX Macc. KoHcTaHTa paBHOBecUs U
MaKCHUMaJbHast paboTa peakiuy. 3aBUCHMOCTh KOHCTAaHTHI PAaBHOBECHUS OT JIABJICHUS U TeMIIepa-
Typsl. TeruoBast Teopema Hepucra. AGcomtoTHast sHTponus. CTaHAapTHbIE 3HaYEHUs TEpMO/IU-
HAMHYECKNX (YHKIUN BEIIECTB.

16. MeToabl HeNMOCPEACTBEHHOI0 IPe00Pa30BaHUsl TEMJIOTHI B 3J1€KTPOIHEPrHUI0

MeToapl HEMOCPEICTBEHHOTO MPeoO0pa3oBaHUs TEIIOTHl B AJNEKTpodHepruw. Cxema,
UK ¥ K03 (PUIIMEHT 10Ie3HOTO AEUCTBUS YCTAHOBKH C MAarHUTOTHIPOJANHAMHYECKUM TeHepa-
TopoM. TepMonsieKTpuYecKrue reHepaTopbl U UX KOAPUIIUEHT MOJIE3HOTO AercTBUs. Tepmonu-
HaMHU4€ECKHE OCHOBBI PE0OpPa30BaHuUsl IHEPTHH B TOIUIUBHBIX AIEMEHTAX.

TEIIVIOMACCOOBMEH

1. OcHOBHbIE MOHATHS U ONMpPeJIeIeHUs] TEOPHH TEMIOMACCO00OMeHA

OcHOBHBIE MPOLIECCH IEPEauH TeIIOTH U Macchl. OCHOBHBIE MOHSATHUS U OINPEICICHHUS.
Bunbl mepeHoca TemIoThl: TEIUIONPOBOIHOCTh, KOHBEKITUS, N3nydeHue. TerooTnava. Terorre-
penaya. Makpockonmuyeckuil xapaktep ydeHus o ternore. CoBpeMeHHbIe MpoOIeMbl TeTIOMac-
cooOMeHa.

2. WH:keHepHbIe METOAbI pacyeTa BUAOB TeNJIOMEPeHOCca

OcHOBHBIE TIOHSITUSL U OIpEAeTCHHs TEIUIONPOBOAHOCTH. 3akoH Dypbe. Koadduruent
TCHHOHpOBOI{HOCTI/I. MeX&HI/ISM Hepenatm TCIJIOTBI B METaJllIaX, I[I/IC)J'IGKTPI/IKaX, KUOKOCTAX U
razax. TemiaonpoBOJHOCTh OJHOCIONHONW W MHOTOCIOWHBIX TUIOCKUX, IMIJIUHAPUIECKUX U ce-
queCKHX CTCHOK. OCHOBHI)IG IIOHATHUA U OHpe)IeJ'IeHI/ISI KOHBCKTUBHOI'O TeHHOO6MeHa. BaKOH
Herotona— Puxmana. Koo puimeHTsl TemIo0TAa4u U Terionepeaayu. TermooOMeH H3nydeHu-
eMm. ITonaTue o ClI0KHOM TEIIIO00OMEHE.

3. Teopusi TeMJIONPOBOTHOCTH

JuddepennnanbHoe ypaBHEHUE TEIIONPOBOIHOCTH. Y CJIOBUS OJIHO3HAYHOCTH JJISl TIPO-
1[eCCOB TeruionpoBoAHocTH. Koadduunent TemnepaTypornpoBOIHOCTH.

Tennonpoeoonocms npu CcmayuoHApHOM pedcume 0e3 GHYMPEHHUX UCHIOYHUKOS
menJiomul:



Ilepenaya TemnoThl 4epe3 OMHOCIOWHYIO MU MHOIOCIOMHYIO IUIOCKME CTEHKH IIpU Tpa-
HUYHBIX ycnoBusx | pona. Pacnpenenenue temmeparyp npu NepeMEHHOM M MOCTOSHHOM KO3 (-
durmeHTe TeronpoBoaHOCTH. [lepeqada TEIIOTH Yepe3 OJHOCIONHYI0 M MHOTOCIOWHYIO IH-
JUHIPUYECKYIO CTCHKHU NpHU TpaHnyHbIX ycinoBusax | u Il poma. Jluneiinsiit koaddunueHT ten-
nonepenayn. Kputndeckuii quamerp usossanuu. [lepenada TerioTsl yepes mapoByrO CTEHKY.

CnocoObl UHTEHCU(UKALMK TPOLECCOB TEIUIoNepeaun. TerionpoBOAHOCTh B CTEPKHE
(pebpe) MOCTOSIHHOTO TONIEpPeYHOro ceueHus. Ternonepenaya yepes miocKylo peOpUCTyi0 CTeH-
KY.

TennonpoéoOnocms npu CMAUUOHAPHOM peXdCUMe ¢ GHYMPEHHUMU UCHMOYHUKAMU
menjiomol:

TermonpoBOAHOCT, B HEOTPAHUUYEHHOW IJIOCKOM CTEHKE M KPYIJIOM CTEPKHE B Cydae
MOCTOSTHHOTO KO3 (GUIIMEHTA TEIIONPOBOJIHOCTH MPU HAMYMKU BHYTPEHHHX HCTOYHUKOB TETl-
JIOTBL.

TennonpoBoAHOCTh B HEOTPAHWYEHHON LWIMHAPUYECKOW CTEHKE NPU HAJIMYUU BHYT-
PEHHUX UCTOYHUKOB TEIUIOTHI U:

a) OTBOJIE TEIIOTHI YepPe3 HAPYKHYIO TOBEPXHOCTb;

0) OTBOJIE TEIJIOTHI Y€PE3 BHYTPEHHIOIO TOBEPXHOCTH;

B) OTBOJI€ TEIUIOTHI Yepe3 HAPYKHYIO U BHYTPEHHIOIO TTOBEPXHOCTH.

TennonpoéoOonocms npu HeCMAUUOHAPHOM MENTOBOM PEIHCUME

Mertoapl penieHus 3aa4 TEIVIONPOBOJAHOCTU MPU HECTAIMOHAPHOM pexxuMe. Termonpo-
BOJIHOCTh OECKOHEYHOW IUIACTHHBI, JUIMHHOTO IHMIMHIpa npu TpanuyHbiXx ycioBusax Il pona.
AHanu3 pelieHui, YacTHhIE Cily4au (TePMHUYECKH TOHKOE TeJO, MOCTPOCHUE U HCIIOJIb30BaHHE
HOMOI'paMM Ul pacdera TeMIeparyp MpU HECTALlMOHAPHOH TEIIonpoBOJHOCTH). Teopema o
TEIUIONPOBOAHOCTH Tell KOHEYHBIX pa3MepoB IMPH HarpeBaHue (OXJaXKIEHHE) Ha MpUMepax Ma-
pajienenumnesa U LUJINHAPa KOHEYHOU JUIMHBI.

OrnpezeneHne KOJIMYeCTBa TEIIOThI, OTJABAEMOI0 MM BOCIIPUHUMAEMOIO TEJIOM B MPO-
1[€CCe HECTAMOHAPHON TEIJIONPOBOAHOCTH.

PerymnspHblil peskxuM HarpeBaHus (OXJIaxAeHUs) Tel. UuclieHHble METOAbl PEIICHUS 3a-
Ja4 TeTIonpoBoiHOCTH. Mcnonb3oBanue OBM.

4. KoHBeKTHBHBII1 Tenj000MeH

Ocnoevt Mmemooa no0oous u MoOeUpPoOBaAHUA

OCHOBHBIE TIOJIOKEHUSI KOHBEKTMBHOTO TerioooMeHa. TeruiooTmada B 0JHO(DA3HBIX
KHUJIKOCTSIX, MPH (Pa30BbIX U XUMHUYECKUX MPEBPAIIECHUSIX, IPU BBIHYKICHHON U €CTeCTBEHHOMN
KOHBEKIIMU. PU3NYecKue CBOMCTBA KUAKOCTEH U ra30oB, CYyLIECTBEHHbIE JJIs IPOLIECCOB TEUECHUS
Y TETUIOOTJAYH.

OcoOeHHOCTH TEMJI000MEHA MpHU JAMUHAPHOM M TYpOYJIEHTHOM TEUEHUSX >KUJIKOCTH.
JlnHamMy4YecKkui U TENJI0BOM MOTPaHUYHBIN ClI0i. OCHOBHBIE TONMYIIEHUS TEOPHUH IIOCKOTO MO-
rpannyHoro cinosi. Cucrema audgepeHuraibHblX ypaBHEHUH KOHBEKTHMBHOTO TEIJIOOOMEHa,
YCIIOBUS OJTHO3HAYHOCTH.

OcHoBbl MeTOna nojo0us U mojaenupoBanus. [lu — Teopema, npuBeneHUE ypaBHEHUI
KOHBEKTHBHOI'O TEINI0OOMEHa K Oe3pa3mepHoMy Buay. Yucna nogodus. O6mue ycaoBHs Mo10-
Oust (U3MUECKUX IPOIIECCOB, CBOMCTBA MOMOOHBIX TpolieccoB. CyITHOCTh MOJCITMPOBAHUS.
O0600111eHHE OTIBITHBIX JaHHBIX U TOJIYYEHUE SMIUPUIECKUX 3aBUCUMOCTEM.

Koneexmuenuiii meniooomen ¢ 00noghasznoii cpede

Tennootnava npu CBOOOJHOM TEUEHHMH KHJKOCTU y BEPTUKAJIBHON CTEHKH, BOJIHM3H ro-
PU30HTANIBHBIX TPYO U MIACTUH. AHAIM3 337]a4l O KOHBEKTHBHOM TEIJIOOOMEHE MpU CBOOOAHOM
JIBIDKEHUH KHUJIKOCTH METOJIOM Mo00us. PacueTHble ypaBHEHHUs U TeII0OTAa4d. Terioo0-
MEH IMpH CBOOOAHON KOHBEKIMHU B 3aMKHYTHIX oObemax. TernooTaaya npyu BhIHYKIEHHOM MPo-
JIOJIbHOM OMBIBaHUU IIJIOCKOW IMMOBEPXHOCTH. XapaKTep BBHIHYXAECHHOTO HEM30TEPMUUECKOIO Te-
YEHUS U TEIJI000MEHa Ha IJIOCKOM MOBEPXHOCTH.



Temioornava npy JTaMUHAPHOM TE€YEHMM B IIOTPAHUYHOM CJIO€, METOJl TEOPETUYECKOIO
pacyera; pacyeTHble ypaBHEHHUS, TIOJTYYEHHBIE ONBITHBIM ITyTEM.

Tennootnaua mpu TypOyJIEHTHOM TEUYEHHH B MOrpaHuyHOM cioe. OcpenHeHune ypaBHe-
HUI HEpa3phIBHOCTH, ABMKEHMSI U SHEPIUU JJIs TYpOYJIEHTHBIX MOTOKOB; K03(uuueHTs! Typ-
OYJIEHTHOI'O IepeHOoca KOJNYECTBA IBUKEHUS U TEIJIOThl. MeTo ] NoyaMIIEpHUEcKOro pacuera,
pacyeTHble ypaBHEHMS], IIOJTYYEHHBIE ONBITHBIM ITyTEM.

KoHBeKTHBHBII TEMI000MEH NP BBIHYKJICHHOM T€UeHHHU B TpyOax. OcobeHHOCTH Teue-
HUS U TerlooOMeHa. HavanbpHble yyacTKM TI'MJIPOAMHAMHYECKOM M TEIJIOBOM cTaOMiIM3aluu.
Crabui3nupoBaHHOE TECUCHUE.

Tennootnava npu JJaMUHAPHOM M TypOYJIEHTHOM TE€YEHMHU KUIKOCTU B TpyOax. CoBpe-
MEHHBIE METOJIbl pacueTa TeII000MeHa ¢ ucrnonb3oBanueM DBM. PacuerHbie ypaBHEHHS, MTOTY-
YEHHBIE OIBITHBIM ITyTEM.

TennooTnava npyu BEIHYKJICHHOM IOIIEPEYHOM OMBIBAaHMU TPYO M My4YKOB TPyO, pacyert-
HbI€ YPaBHEHHUS.

TeueHuss U TEMIO00OMEH IpPU JBUKEHUM KUIKOMETANIMYECKUX TEIUIOHOcuTenen. Pe-
3yJbTaThl pEIICHUS] YPaBHEHUI OrpaHUYHOro cios. KpurepuaiabHble ypaBHEHHUS.

Tennoobmen npu ¢hazoevix npespaujeHuax

TennooOMeH npu KoHAeHcanuu napa. [lnenounas u kanenbHas KoHaeHcauus. KoHaeH-
calus napa Ha BEpTUKaJIbHBIX CTEHKaxX. TeriooTnaya npu JIJaMUHAPHOM TEUYEHUU IUJIEHKU. Me-
TOJI TEOPETUYECKOro pacueTa. BiusHue pa3anuHbiX (pakTOpOB HA TEIIOOTAATY.

Temiooraua Mpy CMEIIAHHOM pPEXHUME CTEKaHMs IUIEHKH KOHJIEHCAaTa; METOJ pacyera;
pacyeTHble ypaBHEHMS JUIs TEIJIOOTIAuH.

Konnencanus mapa Ha TOPU3OHTAIBHBIX TPyOax M Mydkax TpyO. XapakTep oOTeKaHUs
KOHJIEHCATOM ITy4KOB TPYO, H3MEHEHHE TEIIO0TAa4H 10 psifiaM, BIMSHUE CKOPOCTHU Iapa U JIpy-
rux ¢pakTopoB. Pacuer TemmooTaaun mpyu KOHIEHCAIUH TTapa Ha TOPU30HTAIBHBIX ITyYKaxX TPYO.

TennooOMeH Npu KUIMEHUU OJHOKOMIIOHEHTHBIX JKUAKOcTeH. MexaHu3M nepeHoca Ten-
JIOTHI NIpU KUIIEHUU. BiusiHue CMauMBaeMOCTH CTEHKH KMJIKOCThIO, KpaeBoi yroi. Poct, oTpbIB
U JIBIDKEHUE Iy3bIpeil napa. MUHMMaNbHbIN pajguyc LeHTpa napooOpa3oBaHUs; YUCIO JEHCTBY-
IOLUX IIEHTPOB MapooOpa3zoBaHus. PexuMbl KuneHus XKUAKOCTU B OoisblioM oObeme. Kpusas
KUTIeHUs ITpH "mapoBoM" U "3ekTprudeckoM” o0orpese.

[lepBast u BTOpas KpUTUYECKUE MJIOTHOCTH TEIJIOBOTO MOTOKA. 3aBUCUMOCTh KO3 puiin-
€HTa TeIJIO0TIauu OT JaBJIeHUs, (PU3NYECKUX CBOMCTB >KHUIKOCTH, COCTOSIHUS TOBEPXHOCTH U
Ipyrux (GakTopoB MPU KUIIEHUU B OOJIBIIIOM O0BEME.

TennooOMeH NMpH KUIIEHUH KHUJKOCTU B TpyOax; 3aBUCUMOCTh KO3 (HUIMEHTa TEII00T-
Jaud OT CKOPOCTH LUPKYJISLUH, TUIOTHOCTU TEIUIOBOTO MOTOKAa MU Jpyrux Qaxrtopon. Pacuer
TEIIOOT/Ia4H B TpyOax.

Koneexmuenutii menno- u maccooomen

OcCHOBHBIE TOJIOKEHHS Teopun MaccooOMeHa. KoHleHTpanroHHas TepMo- U 6apoaud-
¢y3us. 3akon Ouka. Koapumuent nudpysuu. Gakropsl, Biustomue Ha KooppuuueHT qupdy-
3UH.

KoHBeKTHBHBIN MacCOOOMEH KaK COBOKYITHOCTh MOJIIPHOTO M MOJIEKYJIIPHOTO IIEpeHoca
BerecTBa. [I10THOCTH MOTOKA Macchl B poliecce KOHBEKTUBHOTO MacCOOOMEHa.

Juddysuonnsiit norpannyHbii cioi. Cucrema quddepeHnnanbHblX ypaBHeHUH 1uddy-
3MOHHOT'O MTOTPAHUYHOTO CIIosl. [ paHUYHbIe YCIIOBHS Ha MOBEPXHOCTH paznena da3. Koapdumu-
eHT Maccootauu. [I[pumeHeHre MeTo0B MOA0OHS U Pa3MEPHOCTEN K MpoIeccaM MaccooOMeHa.
Huddysnonnoe uyucno Hyccenbra, nuddysunonnoe umcno [Ipanarins. AHamorusi mpoueccos
TEIUIO- ¥ MacCOOOMEHa.

5. Tenjioo0MeH u31y4eHUEeM

OcHoBHBIE MOHATHA M 3aKoHBI. [Ipupona TemnoBoro u3nmydeHus. JlyducTelii MOTOK.
IInoTHOCTB JIYYUCTOIr'O IMOTOKaA. HNHTeHCHBHOCTD HU3Ty4YCHUA. HOFJ'IOHIaTeJ'IBHaSI, OoTpaxaTCJbHasa
U TIpOITycKaTelbHask CIOCOOHOCTH TeJl. 3aKOHBI M3Ty4eHHUs: abCcoMoTHO yepHoro tena: Credana —
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Bonbumana, [Inanka, Buna. Cepoe teno. Crenens 4epHOTHL. 3akoH Kupxroda st MoHOXpoma-
TUYECKOTO U UHTETPAIbHOTO U3Iy4YeHUs. 3aKoH JlamOepra.

TernnmooOMeH HM3IIydeHHEM MEXIy TellaMH, pa3ieieHHbIMU MpO3payHoi cpemoil. Bumel
JY4YHUCTBIX MOTOKOB, MX B3aMMHas CBA3b. VIHTerpajibHble ypaBHEHHs W3Iy4eHUs. YTJIOBbIE KO-
3¢ GUIMEHTH 1 B3aUMHBIE TOBEPXHOCTH. METO/IbI ONpPEeNICHHsI YIIIOBBIX KOA(PPHUIMEHTOB. 30-
HaJIbHBIA METOJl pacueTa TelyiooOMeHa u3inydeHueM. Pacder TeriooOMeHa M3J1yde€HHEM B CH-
creme aByX Tel. OCOOGHHOCTH TEIJI0O0OMEHA M3IIyYeHHEM B IMOTJIOIIAININX Cpeaax, TErioo0-
MEHA U3IYyYEHUEM MEX1y M3JIy4aroliuM I'a30M WU 1apoM M TEINIO0OOMEHHON OBEPXHOCTHIO.

6. Temsonepenaya co CJI0KHBIM TeNJI000MeHOM

CHoXHBIM TEMI000OMEH KaK COBOKYITHOCTh OJHOBPEMEHHO IMPOTEKAIOIIMX IPOIECCOB
TEIJIONPOBOIHOCTH, KOHBEKIIMU W M3TydeHus. Terionepenadya co CIOXKHBIM TEINIOOOMEHOM Ha
IpaHUIaX: pacyeT TEIUIONOTEeph TPYOONPOBOAOB, Ta30X0J0B U T.II., PacyeT TEIIONepeaayu B
MmydkKax TpyOOK; pacueT CIOKHOTO TEINIO0OOMEHAa BHYTPEHHHMX MOBEPXHOCTEH KaHAJIOB C JIBHXKY-
101050 (91 BHYTpI/I HUX I[I/IaTepMI/I‘-IHLIM ra3zomM HpI/I HCOAMHAKOBBIX TeMHepaTypax CTCHOK.

7. Tenyioo0MeHHBbIE anapaThl

OO6ume cBeaenus. Ha3HaueHus: TeriooOMEHHUKOB. VX kiaccuuKanus Mo MPUHLUIY
neiictBusi. OCHOBBI TEIIOBOTO U THAPABIMYECKOTO pacyeTa TeIUI0O0OMEHHHKOB; KOHCTPYKTOP-
CKUH 1 IOBEPOYHBIN pacueT. Y paBHEHHE TEIUIOBOIO OajaHca U ypaBHEHHE TEIIONepe1auH.

Cpennuii TemnepaTypHblid Hanop. OnpeieneHue CpeJHEro TeMIIepaTypHOro Harnopa Juis
OCHOBHBIX CXEM JIBWJKEHUS TeIuloHocuTesnaed. CpaBHEHHE NMPSIMOTOKA U NPOTUBOTOKA. Ompene-
JICHHE MTOBEPXHOCTH TEINIOOOMEHA MpH MepeMEeHHOM Kod(pGUIMEHTE Tervionepeaadn. Beraucie-
HUE KOHEYHOW TemIepaTyphl TEINIOHOCUTENeH. BripaxkeHue Ui MoJHOrO majieHus 1aBjieHus B
TeIJI000MEHHUKE. 3aTpaThl HAarlopa, 00yCIOBICHHbBIE YCKOPEHUEM ITOTOKA U ITPEOI0JICHUEM TH -
POCTaTUYECKOI0 JaBJI€HMs CTOJ0a >KUIKOCTU. MOIIHOCTh, HEOOXOauMas i IepeMeleHHs
TEIIOHOCUTEJISL.

I'maPOra3oANHAMUKA

OcHoOBHbIE TIOHATHUS W ompeneneHus. JKuakocts U ee cBoricTBa. MeansHas u peaiabHas
(Bs13kast) >kUAKOCTH. OCHOBHBIE CIOCOOBI M BHUJBI JBUKEHHS KHIKOCTH: HEYCTaHOBHUBIIIEECS,
YCTaHOBUBIIEECS, MPOCTPAHCTBEHHOE, MNIOCKOE U OJTHOMEPHOE.

1. TIpocTpaHCcTBeHHOE IBHKEHHE KUIKOCTH

Jedopmarusi sIeMEeHTapHONW YacTHUIIBI ABMXKYIICHCS JKUIKOCTH M TIOHATHE O Teopeme
I'ensmronbia-Kommu. [ToTeHnnanbHOE U BUXPEBOE JBHXKEHUE KUAKOCTH. [loTeHIMan CKOpoCTH,
byHK1Ms ToKa. JIMHUM TOKA ¥ UX YpaBHEHHUSI.

HuddepennmanbHoe ypaBHEHHE HEPa3phIBHOCTU TIOTOKA. Y paBHenue Jlamnaca. ['panny-
Hble ycioBus. [loHsTHE O METOAX HCCIEOBAaHUS TOTEHIMATbHBIX TEYEHUH.

BuxpeBoe nBrkeHue U €ro JJOKaau3alus B TOToke. BuxpeBas IMHUS 1 BUXpeBasi TpyoOKa.
[Mupxynsauus ckopoct. Teopema Crokca.

2. JlnHAMHKA BA3KOI KHIKOCTH

Pacnipenenenne maccel B crutomHou cpene. Cuitbl, IEMCTBYIOIINE B JKUJIKOCTH: 00BEM-
HbIe (MaccoBbI€) U TMOBEPXHOCTHBIE. TeH30p HampshDKEHWH. YpaBHEHUE AWHAMHUKHU CIIOUTHOU
cpenbl B HanpspkeHusx. O0o00meHHbIi 3akoH HetoToHa. YpaBHEeHUE ABMKEHUS BSI3KOUM YKHJIKO-
ctu HaBbe - Ctokca.
3. OcHOBHBIE yPABHEHHUS H TeOPeMbl THHAMHKH HIeATbHON KUTKOCTH U raza

Mogenb uaeanbHON KUIKOCTU. Y paBHEHUE NBUKEHUS HICATbHOM KUIKOCTH - ypaBHE-
Hue Oiinepa. YpaBHeHune bepHymin st uaeanbHOM JKUIKOCTH (HEC)KMMaeMou). YpaBHEHUE
bepHymm nns ©30TepMHYECKOTO U aInadaTHYeCcKOro TeUeHHs uaeanbHoro raza. O6mas gpopma
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YpaBHEHUsI PHEPTUU JJI1 YCTAaHOBUBIIETOCS JBMXKCHHUSI C)KUMAeMOW KUAKOCTH. CKOpOCTh pac-
npocTtpaneHus 3Byka. Yuciaa Maxa u ko3¢ dunuent ckopoctu. [ToHsATHE 0 Ta30MHAMUYECKUX
GyHKIMAX ¥ O ra3oJuHaMUYecKux Tabmumax. [lepexosa ra3oBoro moroka 4yepe3 KpUTHYECKYIO
CKOPOCTh M BHEILIHUE BO3ACUCTBUS. Y PaBHEHUS 0OpaIlleHUs BO3ICHCTBUS U €0 aHAIN3.

VpaBuenus ['toronno u Bynuca. Comno JlaBans. Pexxuma pabotsl coruta JlaBans. Pac-
IIPOCTpaHEHHUeE ClIabbIX BO3MYIIEHHH B ueanbHoM raze. Konyc u yron Maxa.

[Ipsimo#t ckadok yruioTHeHHs. OCHOBHBIE ypaBHEHHS! CKauka M ypaBHEHHE YyAapHOM
aauabatel. Mi3MeHeHue napaMeTpoB ras3a npu Iepexo/ie uepe3 CKayoK.

Kocoii ckauok yminoTHeHHs (Kak MpsSMOW, CHOCUMBIN BIOJIb (poHTa). DPU3NUECKUE MPH-
YUHBI 00pa30BaHUs YIUIOTHEHUS MpU 00TEKaHUU XapaKTEPHON (GOPMBL.

4, PapHoBecHe KUIKOCTH U ra3a

HanpsikeHne B MOKOSIIENCS )KUIKOCTU. Y paBHEHUE PABHOBECHS KUIKOCTU U rasa. Pas-
HOBECHE HECKUMAEMOH KUAKOCTH B IOJIE CUJI TSDKECTH M C:kMMaeMol. bapoTponHoe paBHOBe-
cue raza. bapoxnunnas atmocdepa, popmynsl beepkreca. OTHOCUTENBHOE paBHOBecue. CHilbl
JIaBJICHUS Ha IIJIOCKUE U KPUBOJIMHEHHBIE CTEHKHU.

5. OnHoMepHbBbIe TeYeHUS BA3KOH HECKUMAEMOM KUAKOCTH

OcCHOBHBIE TIPU3HAKU M CBOMCTBAa OJHOMEPHBIX TeueHUM. [lnaBHOM3MEHSIOIEECS IBU-
KEHHME M 3aKOH paclipelleIeHUs] CKOPOCTH 1o ceueHuto. CpenHsas cKopocTb U pacxon. O6001e-
HUE€ ypaBHEHUs bepHy/uIM Ha IIOTOK KOHEYHBIX pa3MepoB. ['eomeTpuueckas M dHepreTudeckas
MHTEPIIpETals ypaBHEeHUs bepHysun.

[Tpupona noreps sHepruu (Hamopa). Kinaccupukamus rugpaBIndecKuX COMPOTUBICHUI.
Crpykrypa oOummx ¢opmyn Juid BbYUCIEHUs 1oTepb. OCHOBHOE ypaBHEHHME PaBHOMEPHOI'O
nBkeHus. Koaddunuent ruipaBnuyeckoro TpeHus, ONbITHBIEC JaHHBIE.

JlamuHapHOe U TypOyJIeHTHOE Te4eHus, onblT PeliHonbaca. JlamuHapHOe TeueHue B Tpy-
6ax. ®opmymna [lyazeins. HauanpHbIi yuacTOK JaMUHAPHOTO TEUCHHUS.

[ToHsATHE O T'MIPABINYECKOM HEYCTOMYMBOCTU. DJIEMEHTBl TEOPUM TYpOYJIEHTHOCTH:
ypaBHeHue PeliHounb/ica, 100aBOYHBIE HAPSYKEHUS; TOTYIMIIUPUUECKHE TEOPUN TypOYIEHTHOTO
CONPOTUBIIEHUA. [ TaIKOCTEHHOE TeUEHUE: PACIIPENEICHUE CKOPOCTEN U 3aKOH COIPOTUBIICHUS.
KBanpaTtuuHslii 3aKoH conpoTuBieHNs. HauanbHbli yuacTOK pu TypOYJIEHTHOM TEUEHUH.

OcCHOBHBIE THIIBI MECTHBIX TMAPABINYECKHX CONPOTHUBIECHUN M MX pacdeT. TeueHus B
muddy3opax U KpUBOJIMHEWHBIX KaHanaX. ConpoTHBIEHHUE TyYKa TPYO.

OcHOBHBIE 33/1a4M pacyeTa TPYOOIPOBOJHBIX CUCTEM. AHAIUTHYECKHUE U TpapUUeCcCKue METOIbI
pacuera. Iloctpoenue mbezomerpuueckux rpaukos. McTeueHne HeC:)KMMaeMOW XKUAKOCTU U3
OTBEPCTHH U HACAJKOB.

6. OcHOBBI TeOpHUH NMOA00HS ¥ THAPABIHYECKHE CTPYH

OcHoBBI TeOpuM TUIpoAuHaAMHUeckoro noaodus. [lorpannyunslii ciaoi. TonmuHa norpa-
HUYHOTO CJI0S M ToJuHa BbITecHeHUs. uddepenunansupie ypasHenus [Ipanarns s namu-
HapHOT'0 MOTPaHUYHOrO ciiosi. IHTerpasbHOE COOTHOIIEHHE (YpaBHEHNE KOIMUYECTBA ABHXKEHNSA)
JUIS TAaMUHAPHOTO MIOIPaHUYHOIO CJI0S Ha IUIACTUHE C TOMOLIBIO0 MHTETPAJIbBHOTO COOTHOLIEHHS.

[lepexon naMuHapHOro morpaHcios B TypOyneHTHbIi. Kputuueckoe uncio PeliHonbaca
Y TIOJIOXKEHHUE TOUKH Nepexo/1a Ha IuiacTuHe. IlorpaHnuHelil Cl10il Ha NCKPUBJIEHHBIX TIOBEPXHO-
cTsaX. BrnusHue npoonbHOTO TpaJueHTa JaBjieHus] U OTphIB norpancios. OnpeneneHue TOYKU
oTpbIBa. MeTO/IbI ypaBiIeHUs IOTPAHUYHBIM CIIOEM.

3aroruiennble ctpyu. Knaccudpukanus. Ctpyn cBOOOJHBIE, MOIYIIOIPaHUYHbIE U TIOTpa-
HU4HbIe. OCHOBHBIE 3aKOHOMEPHOCTH pacrpesiesieHus cBOOOAHOM amuHapHOU cTpyu. CTpyii-
HBII TorpaHcioi. YcmoBus TypOymu3anuu ctpyr. CBoOoHas TypOyneHTHas cTpysl. 3aKOH pac-
npenenenust ckopocreil. Ilepenoc terua u auddysus npumeceil. Iloaynorpanudnsie cTpywu.
CtpyKkTypa TUIOCKOW oOrpaHWYeHHOW cTpyu. Pacder oCHOBHBIX mMmapameTpoB. OrpaHHYeHHBIC
CTpyHU. 3aKpy4deHHas CTpys B CHOCsIIEeM NoToke. OCOOEHHOCTH TYpOYJIEHTHBIX I'a30B CTPYH.
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TEXHOJIOI'UA NEHTPAJIM30BAHHOTI'O ITPOU3BOACTBA 2JIEKTPOOHEPI'MH

1. Iloka3arenm oOmieii U Tem10BOM 3KOHOMUYHOCTH TIC

OcHoBHble TpeOOBaHUS, MPEAbABIsEMble K UCTOUHUKAM HHEPrUH: SKOHOMUYHOCTH (ce-
O0ecTouMocCTh, Tapu(, pacyeTHBIE 3aTPaThl); HAJACKHOCTh U METOJIBI €€ JOCTHKCHUS, SKOJIOTHY-
HOCTb.

[Tokazarenu TemnoBoil 3koHOMUYHOCTH (IITD) KOHAEHCALIMOHHBIX TEMIOBBIX U ATOMHBIX
anektpoctaniuid: KIIJI, ynenbHblil pacXo/1 TOIIMBA, YACIbHBINA PacXo/i YCJIOBHOIO TOILIUBA.

OcobeHHOCTH OTIpeNieNIeHus TIOKa3aTeneld TeIIOBOH SKOHOMUYHOCTH TEIUIOAJICKTPOIICH-
tpanu (TOLL). DxoHOMHMS TOTUTMBA TP KOMOMHHUPOBAHHOM MPOM3BOICTBE dHEepruu. Koadduiu-
€HT HeJIOBBIPAOOTKM MOIIHOCTU M KO3()(DUIIMEHT IEHHOCTH Temia. Pa3znenenune pacxonoB Temia
Y TOILJIMBA Ha MPOU3BOJICTBO OTAENBbHBIX BUIOB 3Hepruu. [1TD mo BeIpabOTKE 3JIEKTPOIHEPTUU U
tertotel Ha TOLl. TemnodukaonHas 1 KOHACHCAIMOHHAS dIeKTpudeckue mMorrHocta TOIL.
VY nenpHas BbIpaOOTKA IEKTPOIHEPTHH HA TETUIOBOM MOTPEOTICHHH.

2. HavyanbHble H KOHeYHbIe IapaMeTPbl padouero TeJia, IPOMe;KyTOYHBII Neperpes napa

Havanpnbie mapametpsl napa Ha TOC. BiausHue HauanbHBIX IapaMeTPOB Ha TEIUIOBYHO
skoHoMu4HOCTh: KII/[ nukna, BHyrpenHuid otHocutenbHbiil KII/I, conpsikeHHble mapamMeTpsl.
TOC co cBEpXKpUTHUECKUMHU ITapaMeTpPaMH.

IIpoMexyTouHBII nEeperpes napa. JKOHOMUYHOCTb YCTAHOBKH C IIPOMEXYTOUHBIM IIEpe-
rpeBoM napa. OnTuManbpHbIE JaBI€HUE U TEMIIepaTypa MPOMEXYTOUHOro neperpesa. JByxcry-
IeHYaThIi MeperpeB mnapa u 06jacTe ero npuMeHeHus. HauanabHble napaMeTpsl U IPOMEKYTOY-
HbIl neperpes napa Ha TOLI. [TapoBoil mpomeKyTOUYHBIN NIEPETPEB.

HauanbHble nmapamerpsl napa U matepuaisl obopyaoBanus TOC. BiausHue HayalbHBIX
IIapaMeTPOB U NMPOMEKYTOYHOTO IIEpErpeBa Ha KallUTAJIbHBIE 3aTPaThI.

HavanpHble mapameTpsl apa, IpOMEXYTOYHBIHN Neperpes U cenapanus siard Ha ADC.

Koneunoe nasnenue. @akTopspl, ONpEAENAOIINE BHIOOD KOHEUHOTO JIAaBJIEHUS: PACXO]
OXJIAKJAIOUIEH BOJBI, TEMIIEpaTypa OXJIAXAAIOIIEH BOABI; IIOLIAAb TEIUIONEPENAroIEel Io-
BEPXHOCTH KOHJIEHCATOPA; BBIXJIOMHAS IJIOIIAAb TYPOUHBI.

3. PerenepatuBHbIii mogorpes nurarejsHoi Boasl (PIITIB)

CyIIHOCTh pEreHepaTUBHOTO MOJOTPEBA MUTATEIBHON BOJBI - BHYTPUCTAHIIMOHHAS TETl-
nopuxanus. TernnoBast 3xkoHOMUYHOCTh ycTaHOBKU ¢ PIIIIB. Tumsl perenepatuBHbIX MOJOTpe-
BaTeleil, Teronepeiaya U HelorpeB. BinsHue TeMnepaTypsl MUTaTeNbHOM BObI Ha 3 dexTus-
HocTh PIITIB mpu 0lHO- M1 MHOTOCTYIIEHYAaTOM IOAOrpeBe. Pacnpenenenne nogorpesa mo Cry-
nensaM. PIIIIB B ycTaHOBKax ¢ MpOMEKYTOYHBIM ITeperpeBoM. CXeMbl BKIIFOUEHUS PETEHEPATHB-
HBIX MOJIOTPEBATEIIEH.

PerenepaTuBHbIi noforpeB nuTaTebHON BOAbI Ha TOLI.

4. OTmycK TenJoThbl BHEIIHUM MOTpe0uTe sIM

Otmyck TexHoJiornueckoro mapa. OTKpbITasi ¥ 3aKkpbITasi cxembl oTmycka mapa. [lapo-
npeoOpa3oBaTenu.

OTnyck Temia Ha OTOIJICHHE, BEHTUJISILIUIO U ropsiyee BojlocHaOxkeHue. TeMreparypHblit
rpapuk Temnocetd. Koadpduument rtemnmoduxanmu. CereBas mojorpeBaTeibHas yCTaHOBKA.
Pacuer ceTeBOi yCTaHOBKHU.

5. JleaspaTopHble U MUTATEbHbIE YCTAHOBKH

Jlexuuu. Tepmuueckasi Aeadpauus BoAbl. TUIbI Jea’paTtopoB, ucnoibzyeMbix Ha TOC.
CxeMbl BKJIIOYEHUS JI€adPaTOpPOB MUTATEIHHOW BoAbI. Jleadparus 100aBOYHOM BOJBI, TOJIH-
TOYHOH BOJIBI TEIUIOCETH. be3neaspaTopHbie cXeMbl MapOTypOMHHBIX YCTAHOBOK.
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[MurarenpHble Hacochbl. MOIIHOCTB, 3aTpayrMBaeMas Ha MPUBOJ MUTATEIbHBIX HACOCOB.
Tumnbl mpuBOAa MUTATEIBHBIX HACOCOB. MeTomuKa BeIOOpa nMpuBoja Hacoca. CXeMbl BKITIOUCHUS
TypOornpuBoaa. bycrepasie Hacochl. [[ByXImoabeMHas CXxeMa BKIIFOUCHUS MUTATEIbHBIX HACOCOB.

6. CocraBjieHHe W MeTOJUKA pacyeTa NPUHUUIHMAILHON TeNJOBOH cXeMbl NapOTypPOMH-
HOI 3JIEKTPOCTAHIIUU

Conepxxanne npuniunuaibHoi TemioBod cxembl (IITC). OcuoBbl cocraBnenus [1TC.
3ajauu pacyera Terja0BOM CXEMBI.

Mertongs! pacuera [ITC: npsimast u oOpaTHas 3aJjauu; YHEPTETHUECKUN METO/ U METOA KO-
3¢ (pULIMEHTOB IIEHHOCTH TeIIa; aHATUTUYECKUN METOJT U METO/I IOCJIeIOBATEIbHBIX MPHUOIIKe-
Huil. Otanel pacuera [1TC. Iorpemnocts pacuera. Ocobennoctu pacuera [ITC aTOMHBIX 35eK-
TPOCTAHIIMM.

Pacuer TemnoBbIX cxeM MeTOJ0M KO3(p(HUIIMEHTOB IEHHOCTH TeroThl. [lonsaTue xo3d-
¢unuentoB m3meHeHus MomniHoctH (KHMM) u koaddunmentoB mnernHoctu termiaorsl (KIIT).
Onpenenenne KUM u KIT. 3agauu, pemaemsie Merogom KM u KIIT.

7. T'a30TypOMHHBIE H MAPOTra30Bbie FJIEKTPOCTAHIIUN

BnusHue HadanbHBIX mapaMeTpoB Ha 3KOHOMHUYHOCTH ['TY. MeToibl MOBBIIICHUS 3KO-
HomuuHocTH ['TY. MaHeBpeHHOCTh U MOOMIIBHOCTh Ta30TYPOMHHBIX YCTAaHOBOK.

YcTaHOBKM KOMOMHUPOBAHHOTO - maporazosoro nukia: KI1/ yctanoBku; BIUsHUE KO-
HOMMYHOCTH Ta30TypOMHHOMN U mapoTypOuHHOM yactel Ha uHTerpanbHbiii KI1/1. CooTHomenue
momHocted [1IY yrunuzanuonnoro nuukna. TenaoBble cXeMbl IAPOra30BbIX YCTAHOBOK.

ABTOMATU3ALMSA TEIIVIOBBIX ITPOHECCOB

1. OcHoBHbIE NOHATHS U ONPe/IeJIeHUsI.

[ToHsATHS aBTOMAaTUYECKOTO YIpPABIICHHUS, aBTOMAaTUYECKOTO peryiaupoBanus. Omnpenene-
HUE CHUCTEMbl aBTOMATHYECKOI'O YIPABJIEHUS, CUCTEMbl aBTOMaTHYECKOT0 perynupoBanus. O0b-
exT ynpasneHusi (perynupoBanus): noustue OV (OP), crpykrypnas cxema OY (OP), knaccu-
¢dukarus 00beKTOB. ANTOpUT™M (QYHKIIMOHUPOBAHUS CUCTEMBI. AJITOPUTM YIIPABJICHHS (PETYIU-
pOBaHUs).

2. DyHaaMeHTAJbHbIE IPUHIUIBI YITPABJIECHHS.

TunoBble TUHEHHBbIE 3aKOHBI peryiaupoBanus. OyHaaMeHTaNnbHbIE MPUHLMUIIBI YIIpaBie-
Hus (perynupoBanus). OyHkiuoHanbHas cxema CAY, oCHOBHBIC (PYHKIIMOHAIBHBIE DJIIEMEHTHI
CAY. Knaccuduxkarusi CHICTEM aBTOMAaTHYECKOTO YIIPaBICHHUS.

3. PeryaupoBaHue TenJoBOW HATPY3KH.

PerynupoBanue TerinoBoit Harpy3ku. CBONCTBa KOTENBHOTO arperata Kak 00beKTa pery-
JUPOBaHUS TEIUIOBOM Harpy3ku. [IpuHIMNMAIbHBIE CXEMBl CUCTEM DPETYIUPOBAHMS TEIJIOBOU
Harpys3KH.

4. PeryaupoBaHHe 3KOHOMHYHOCTH NPOLECCa TOPEHHUs U PAcXo/a TONJIMBA.

PerynupoBanre S5KOHOMUYHOCTH Tipoliecca ropenusi. CBOKMCTBa KOTEJIBHOIO arperara Kak
00BeKTa peryIMupoBaHusl SKOHOMUYHOCTHU Tpoliecca ropeHus. [I[puHIunuaibHbIe CXeMbl CUCTEM
pEeryiaupoBaHHUS.

5. PerynupoBaHue TeminepaTypsl ieperperoro napa.

PerynupoBanue TemiiepaTypbl ieperpeToro napa. Metosl BO3ACHCTBUS Ha TEMIIEpaTypy
neperperoro napa. CBoicTBa KOTENBHOTO arperata Kak 0ObeKTa peryJupoBaHUs TEMIEPaTypbl
neperperoro napa. [I[puHuUnuanbHbIe CXeMbl CUCTEM PETYIUPOBAHMUSL.

6. PeryaupoBanue nutaHusi 6apadaHHbIX H NPIMOTOYHBIX KOTEJIbHOI0 arperara.

PerynupoBanue nmuTaHusi KOTENbHOrO arperara Bojou. CBOWCTBA KOTEIBHOTO arperara
KaK 00BbEeKTa peryaupoBaHus nuTaHus. [[pUuHIUIMATIEHBIE CXEMBI CUCTEM PETYJIUPOBAHUS TTUTA-
HUSL.
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D®OPMA I'OCYAJAPCTBEHHOI'O 9K3AMEHA 110 HAITPABJIEHUIO ITOATI'OTOB-
KN BAKAJIABPOB 13.03.01 «TEIINIOOHEPTETHUKA U TEIVIOTEXHUKA» U
OINIEHUBAHMUE PE3YJIbTATOB DK3AMEHA

DK3aMeH MPOBOJUTCS B CTaHAAPTH3UPOBAHHOM (popMe B BHJIE OTBETOB Ha TECTOBBIC 3a-
JlaHUs. OTKPBITOIO U 3aKPBITOrO BHJOB IO MOAylIsaM «TexHuueckas tepmoauHamukay, «Temno-

MaCCOOGMeH», «FI/II[pOI‘aSOI[I/IHaMI/IKa», ««TennoBpie U aTOMHBIC QJICKTPUYCCKUC CTaHLIUN,
((ABTOMaTI/ISaI_II/IH TCIUIOBBIX ITPOILICCCOB).

MaxkcumanbHast orieHKa 3a sk3ameH 100 6anos.

BeInonHeHnue TecTOBbIX 331aHNH OLEHUBAETCS (MAKCUMAJIBHO):

1. Tlo monynsam «Texnuueckas TepmoanHamMukay, «Temnomaccooomeny, «I uaporaso-
JUHAMUKa», «TeXHOJOrus LEHTPaIU30BaHHOIO IIPOU3BOJICTBA ANEKTPOIHEPrum» 22 — 24 Haia.

2. Ilo monmymio «ABTOMAaTH3aIMS TEIUIOBBIX MpoieccoB» — 10 Gaos.
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IMTPUJIOXEHME 1

BOITPOCHI K 'OCYJAPCTBEHHOMY 23K3AMEHY I10 HAITPABJIEHHIO 11O -
I'OTOBKHU BAKAJIABPOB 13.03.01 TEIIVIODHEPI'ETUKA U TEIIVIOTEXHUKA

Bri0epute cooTHOIICHNE, ONPEAEIAIONIEE YPaBHEHNE COCTOSHHS HICaIbHOTO Ta3a.
YKaXuTe IPaBHIbHYIO 3aIMCh YPAaBHEHHSI COCTOSIHUSA JUIs | KT rasa.

Yxkaxure COOTHOLICHUEC, OTIPCACIIAIOICC 3HAUYCHUC i- oif MaccoBoi J0JIN gi COTJIaCHO 00BEMHBIM JOJIAM 1"] .

YKaXuTe IPpaBHIbHYIO 3aIMCh YPAaBHEHHS COCTOSIHUS JUIA | KHIIOMOJIS rasa.

VYKaXuTe COOTHOILICHHE, KOTOPOE MpEeAHA3HAuYEHO JUIS ONpEeAeNeHMs 3HAUCHUs Kaxyllelcs MOJEKYIsSpHOM
MAacchl CMECH.

6. Yxkaxwure onpeeicHue MEXaHUIECKON CMECH.

7. Yxaxwure Ha IIPaBUILHOE MIPOODKEHUE 3aKOHA JanbTOHa JJIsl HACAIbHBIX TA30B.

8.  AOGcomoTHOE 1aBJIeHUE CMECH ONpPEeIIsIeTCs . . .

9.  Yxkaxwure BRIpOXCHHUE IS OTPEIENICHNS MAPIUAIbHOTO JaBICHUS KOMIIOHEHTa B PABHOBECHOH CHCTEME.

10. ApmabaTHOM cECcTeMOW HAa3BIBACTCA TaKas CHCTEMa, KOTopasi He OOMEHHBAETCS C OKPYKAroIIei cpemoi.

11. PaBHOBecHas cuCTEMa XapaKTEPU3yeTCs TEM, YTO BHYTPHU HEE. ..

12. VYkaxuTe COOTHOIICHHE I HCTUHHON TEIUIOEMKOCTH.

13. VYkaxunTe COOTHOIICHHE I CPEIHEN TEIUIOEMKOCTH.

14. VYkaxunTe COOTHOIICHHE, KOTOPOE ONPEAEIACT YASIbHYIO TeINIOEMKOCTb C=. ..

15. VkaxuTe BeNWYMHY YaCTH MOJBHOM H30XOPHOI TEMIONMPOBOJHOCTH HJICATBHOIO Tra3a, COOTBETCTBYIOIIEH,
corjacHo Teopuu boabiMaHa, OHOHN cTenieH: CBOOOIBI.

16. VYkaxuTe COOTHOLIEHUE, KOTOPOE TTO3BOJIHUT ONPEACIUTh CPEAHIOI TEIUIOEMKOCTh /IS MHTEPBaIa TEMIIEPaTyp

A

o 2
10 TAOJIMYHBIM 3HAYCHUIM CpCAHUX TCINIOCMKOCTCH HA I'PAaHHUIAX 3TOIr0 HHTCPBaja le =..

17. VYkaxuTe NOJHYIO ¥ MPAaBUIBHYIO Pa3MEPHOCTh TEPMHYECKOTO IKBHBAICHTA PAOOTHI.

18. VYkaxuTe MOJHO W MPAaBUIBHO, YTO TEIUIO, BOCIPHHATOE TEPMOJMHAMUYECKOW CHCTEMOW B MPOM3BOJILHOM
TEPMOJMHAMUYECKOM IIPOIECCe B OOILEM ClTydae MOXKET MOWTH Ha...

19. Vkaxwurte, Kakas U3 (QYHKIHIA ABISICTCS TEPMOAMHAMHUYCCKUM MapaMeTpoM, a ee auddepeHinan He ABIseTcs
TMIOJTHBIM.

20. VYxaxwure ypaBHEHHE, COOTBETCTBYIOIIEEC YPAaBHEHHIO IIEPBOTO 3aKOHA TEPMOAMHAMUKH UISI H30XOPHOTO TIPO-
ecca.

21. B oTnenbHOM M30IMPOBAaHHON CHCTEME CaMOIPON3BOJIBHO MPOUCXOAT U3MEHEHHS. . .

22. TIpsAMBIM IIUKIIOM Ha3bIBACTCS UK. ..

23. YxaxwuTe Ha ypaBHEHHE, CIIPABEIUIMBOE IS JTIOOBIX IIMKJIOB TEIUIOBBIX JIBUTATENICH.

24. Perpetuum mobile BToporo poaa 3To MamuHa ...

25, YKaXuTe NpaBUIbHOE coOTHOMmEHNE Mexy Aly, 1 dd,y,.

26. TIpsiMBIM IMKIIOM HA3bIBAETCS IIMKII. ..

27. YxaxuTe COOTHOIICHUE /ISl ONPEACTICHUS YKCEPTUU TEIUIOTHI.

28. VYkaxuTre COOTHOIICHUE JJIsI ONPEACTICHHUS YKCEPIUH MMOTOKa pabouero Tena.

29. VYxkaxwure paBUIIbHOE COOTHOLICHHE st MHTerpasia KnayseBuca aiisi HEOOpaTUMBIX IIUKJIOB.

30. VYxkaxuTe COOTHOIICHHS, HEOOXOIMMBIE /I CYIIECTBOBAHMUS TEPMOJMHAMUYECKOTO PAaBHOBECHS.

31. VYxkaxwure MpaBUILHOE COOTHOLIEHHE IS ONIPEEIICHUs yIeIbHOI n300apHOil TETIIIOEMKOCTH HIeaIbHOTO Ta3a.
32. Yxaxwure IIPpaBUILHOE COOTHOLIEHHE AJIS ONIPEEITICHHUS YASIbHON H30XOPHOH TETNIOEMKOCTH HICAJILHOTO Ia3a.
33. Ykaxwure, Kakoe U3 COOTHOLICHHUH OIpeAesseT TEINIOTY N30 TEPMHUIECKOTO poliecca HACAILHOTO rasa.

34. VYxaxwure, Kakoi TEpMOJUMHAMHYECKUH MTPOIIECC Ha3bIBAETCSI N30XOPHBIM IPOLIECCOM.

35. YkaxuTe COOTHOIIEHHE apaMeTPOB I H30XOPHOTO MpoIiecca.

36. VYkaxuTe COOTHOIICHUE TAPAMETPOB JJIsl ©300apHOro MpoIecca.

37. VYxkaxwure, Kak ©I3MEHHUTCS TeMIlepaTypa B H300apHOM MPOLIECCE PACIIHPEHUS.

38. VYkaxwre, yeMy paBHa TEIUIOEMKOCTh H30TEPMHUUYECKOTO Mpoliecca.

39. VYkaxwre, ueMy paBHa TEIUIOEMKOCTh ITOJUTPOITHOTO TIpolecca.

40. BeiOepuTe COOTHOIICHHUE, ONPE/IENsIONIee YpaBHEHHE COCTOsIHNUS ra3a BaH-nep-Baanbca.

41. VYxaxuTe COOTHOIICHHE, IIPU KOTOPOM pelleHne ypaBHeHUs BaH-nep-Baanbca mMeer Tpu OAMHAKOBBIX JEi-
CTBUTEJIHBIX KOPHSL.

42. OO0nacTp, pacrojioXKeHHas JieBee HIKHEH MOTpaHWYHONW KPUBOW M HMXKE KPUTHYECKOM M30TEpMBI COOTBET-
CTBYET...

43. VYKaxuTe COOTHOLIEHHE, KOTOPOMY OTBEYAET TeMIlepaTypa CyX0oro HachIIEHHOTO rapa.

44. VYxaxure . OnpeseNeHe CyXoro HachIIIEHHOTo napa.

45. Yxaxute MpaBUIbHOE COOTHOIICHHE TEMIIEPAaTyphl CYXOro HACHIIIEHHOTO Iapa M TeMIepaTyphl BIIAXKHOTO
HaCBIIICHHOTO Iapa nmpu OAHOM U TOM XK€ TaBJICHUH.

46. VYxaxuTe NPOJOIHKEHHE MPEAJIOKEHHS: «IIPOIEeCC MapooOpa3oBaHMsi BCErAa MPOUCXOJUT MPU ITOCTOSHHOM
JABJICHUU H...».
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47. VYxkaxuTe, KaKk U3MEHAETCS TeMIlepaTypa HaCchIIeHNs (KATICHUS) ¢ YBEITHMYECHUEM JTaBIICHUS.
48. VYkaxure, KakKoe M3 NPUBEACHHBIX YPaBHEHHI OMpPEICIIACT CTEINCHb CYXOCTH BJIQKHOTO IMapa M0 BEIHYMHAM
BXOJISIIITMX B HETO CYXOT'0 HACKIIEHHOTO Mapa (MHACKC «CHIT») U KUTIAIICH BOJBI («KBY).

49. yKa)KI/ITe, KaKO¢ 13 MPHUBCIACHHBIX COOTHOIIICHUH OIpCACIACT yﬂeﬂbHHﬁ 00BEM BJIAXKHOTO napa an (UCHH -

yz[em,m,lﬁ 00BeM CYXOr'0 HaCbIIIEHHOTI'O IMapa, a UKB - y[[eJ'ILHLIfI 00beM KUMSAIIEH BO,HI)I).

50. VYxkaxwure, yeM XapaKTepU3yeTCs CTAIIHOHAPHBIN ITOTOK.

51. VYxkaxwure, Kakoe U3 PEACTABICHHBIX yPAaBHEHHUH SIBISCTCS ypaBHEHHEM HEPa3pPHIBHOCTH.

52. VYxaxwure, Kakoe U3 MPEACTABICHHBIX YPaBHEHUH SBJIACTCA yPaBHEHHEM IEPBOTO 3aKOHA TEPMOIMHAMHKH IS
annabaTHOTO Ciydasi TeYEHHs I'a30B U IapoB 0e3 TPEHHs [0 TOPU30HTAIBHBIM KaHAJIaM MaJIOW MPOTSYKEHHOCTH.

53. VYkaxwure, kakoe U3 NPEICTABICHHBIX BBIPAKEHHUI SBIISIETCS] BEIpRKEHUEM pacIoyiaraeMoil paboThl pu Teue-
HHUH HEC)KUMAEMOH JKHJIKOCTH.

54. VYxaxwure, KaKoe U3 NPEICTABICHHBIX BBIPAKEHUH SBIISICTCS] BEIPAKEHUEM paclioylaraeMoil paboThl Ipu Teue-
HHUH CKUMAEMOIl HUIKOCTH.

55. VYkaxwure, Mo KaKOMy M3 NPEICTABJICHHBIX BBIPAXKEHUH MOXKHO IOJCYMTATh CKOPOCTh MCTEUCHHS W W IS
UJIeaNIbHOTO T'a3a, U JUIs Hapa.

56. VYkaxwure, N0 KAKOMY W3 IPE/ICTABICHHBIX BBIPAKEHUH MOXHO MOJCYUTATh CEKYH/IHBIN pacxoa M Iis uaeaib-
HOTO rasa.

57. VYxaxwuTe, KaKue COOTHOLICHHS XapaKTEPHU3YIOT APOCCEIIMPOBaHue Ipu oy > 0.

58. VYxkaxwute, Kakue COOTHOLICHHS XapaKTEPHU3YIOT APOCCENINpoBaHue mpH op < 0.

59. VYkaxwure, KaKk U3MEHSETCS CTEIIEHb CyXOCTH MapoB IPH JIPOCCETUPOBAHNH.

60. VYxkaxwure, KaKuM U3 IPUBEACHHBIX COOTHOLICHUH ONpeaesieTCst aOCOMIOTHYIO BIa)KHOCTh BO3IyXa.

61. VYxaxwure, KaKUM U3 PUBEACHHBIX COOTHOIIECHHUI ONPEEIsIETCs] OTHOCUTENNbHAS BIaXHOCTh BO3/yXa:

62. VYxaxwure, KaKUM U3 IPUBEACHHBIX COOTHOLICHHUH ONpeersieTcs BIarocoaepkanue Bo3ayxa B CU.

63. Yxaxwure, KaKUM U3 IPUBEACHHBIX COOTHOWICHUH ONPEEIsIeTCs JaBICHUE MTapOB BIAXKHOTO BO3IyXa.

64. VYxaxwure, KaKUM U3 IPUBEACHHBIX COOTHOLICHU ONPEAEIsIeTCs SHTAIBIINIO IIAPOB BIAKHOTO BO3/IyXa.

65. VYxkaxwure, KAKMM M3 IPUBEJCHHBIX COOTHOLICHHUH ONPEeseTcs] TeIUIOTa MPOLECCOB CYIIKH BO BIaKHOM BO3-
JyXxe.

66. VYkaxwure, KaKoW M3 MPOLIECCOB CXKATHS TPEOYET MPUIOKEHNST MUHIMAILHON paboThl.

67. VYxaxwure, Kakol M3 MPOLIECCOB CKATHs TPEOYET MPUIIOKEHNSI MAKCUMAaIbHON paboTHI.

68. VYxkaxwure, KAKUM COOTHOILICHHEM XapaKTePHU3YeTCsl paclpe/ieSieHne CTEIIeHH ITOBBIIICHHS aBJICHUS 110 CTyTIe-
HSM JUIE MUHUMAJIbHOM paboThl, IPUIIOKEHHON B KOMIIPECCcope.

69. VYkakuTe, KAKHM COOTHOLICHHEM OIpeeNseTcs peanbHas pabora kommpeccopa (lp) cormacro KIIJ (7,) u Teo-

petHyeckoil paGote npoueccos cxarus | .

70. VYxaxwure, KakOH IIUKJI, N300paXKEHHBIH B BUe TS — qUarpaMMBbl, COOTBETCTBYET KapOIOPaTOPHBIM JBUTATENsIM
(ko OTTO).

71. VYxaxwure, KakoH IIUKJI, 1300paXEHHBIH B BUE PV — JHarpaMMBbl, COOTBETCTBYET KapOIOpPaTOPHBIM JBUTATENISIM
(ko OTTO).

72. Yxaxwure, Kakoi LUKJI, M300paKCHHBIH B BUAE 1S — JIUarpaMMBbl, COOTBETCTBYET IH3EIbHBIM IBHUIATEIISIM
(ko quzesst).

73. VYxkaxwure, Kakoil LHUKJI, U300paXKeHHBIH B BUIE PV — JUarpamMMbl, COOTBETCTBYET JH3EJbHBIM IBHIATEISIM
(ko quzesst).

74. VYxaxwure, Kakas cXxeMa COOTBETCTBYET KOHCTPYKIMH Ia30TYpOMHHON YCTAaHOBKHM C MOJBOAOM TeIUIa IPH MO-
CTOSIHHOM O0BbeMe.

75. VYxaxwure, Kakas cCXxeMa COOTBETCTBYET KOHCTPYKINH I'a30TYpOMHHON YCTAHOBKHM C MOIBOAOM TEIUIA IPH MO-
CTOSIHHOM J1aBJIeHHH (UK bpatitona).

76. Yxaxwure, KaKOW IIUKJI, U300paXEHHBIH B BUE PV — IUarpaMMBbl, COOTBETCTBYET Ira30TYpPOMHHBIM JIBUTATEIISIM,
paboTaronim o UKy bpafiToHa.

77. Yxaxwure, KaKOW LIUKJI, U300paXEHHBIH B BUE PV — IUarpaMMbl, COOTBETCTBYET ra30TYpPOMHHBIM JIBUTATEISIM,
paboTaroLIMM 110 LUKITY C ITOJIBOJIOM TeIlJIa IPH ITOCTOSTHHOM 00beMe.

78. VYxkaxwure, Kakoil IHKII, M300paKEHHBIII B BUAe PV — IUarpaMMbl, COOTBETCTBYET JBHIATEIISIM, MPEACTABICH-
HBIM.

79. Vkaxwure, uto Tepmuueckuii KI1J] nukna Penknna paBen

80. Vkaxurte, 4TO C yBeITHUECHHEM P, (maBnenus mapooOpazoBanus) Tepmuueckuii KIIJ[ nukna Penku-

Ha...
81. VYxkaxuTe, 4TO C yBEJINYCHUEM P, (mpoTHBO/AABIEHNS HA BBITYCKE Mapa U3 TYPOWHBI) TEPMHUYECKHUHA

KIIJI mukna Penkuna. ..

82. VYkaxuTe OCHOBHOE NMPEUMYIIIECTBO IMAPOBOI0 IMKJIA C IPOMEKYTOUYHBIM IIEPErPEBOM Iapa.

83. Vkaxwure mis [{ukina PenkrHa, n300pakeHHOTO Ha PV aIUarpaMMme, BBIpaKEHHE I PabOThI IUKIA C YIETOM
paboThI Hacoca, [T OTBEJCHHOM B KOHJEHCATOpe TEIUIOTHI, Bhipaxkenue st KI1/I nukia ¢ yaerom paboThl Hacoca.
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84. VYkaxwre I MAPOCUIOBON yCTAaHOBKH, H300PaKCHHOW HA CXEME, BBIPAXKCHHE ISl paOOTHI IMKIA C YIETOM
paboThI HAacoca, I OTBEICHHOM B KOHIEHCATOPE TEIUIOTHI, BeipakeHue st K1 mukia ¢ yaeToM paboThl Hacoca.
85. VYkaxwure, cxeMa KaKO# XOJOAMIBHON YCTAHOBKH MPEICTaBIICHA HA PUCYHKE.

86. VYkaxwure M XOJIOAWIBHON YCTAHOBKH, CXeMAaTHYHO TPEICTABICHHON Ha PUCYHKE, COOTHOIICHHUE TI0 OTIpeie-
JICHHUIO Pa0OTHI, 3aTpadeHHON Ha ee (PYHKIIMOHMPOBAHNE C YIETOM KOMITCHCAIIMOHHOW POJIX IeTaHepa.

87. VYxaxwure NI XOJIOAWIBHON YCTAHOBKH, CXeMAaTHYHO TPEICTABICHHON Ha PUCYHKE, COOTHOIICHHE II0 OTpee-

JIEHUIO XOJIOUIIBHOTO KO3 puuuenTa €, .

88. Vkaxure TS XOJIOAUIIBHOM YCTaHOBKH, CXEMATHUIHO Hpe[[CTaBJ'IeHHOﬁ Ha PUCYHKC, COOTHOLICHUEC T10 OIIpeac-
JICHUIO yZ[eJ'II:HOfI XJIaAOMPOU3BOAUTCIIbHOCTH.

89.

VKaxuTe I8 XOJOAUIbHOM YCTaHOBKH, HUKII KOTOpOﬁ MpeACTaBJICH Ha Ts AuarpaMmme, COOTHOIICHUE TI0

OIPCACIICHUIO pa60T1>1, 3anaquHoﬁ Ha €C (byHKIII/IOHI/IpOBaHI/Ie C YyUCTOM KOMIICHCAIIMOHHOM poJik AcTaHacpa.
90. Vkaxute IS XOJIOAWIBLHOM YCTaHOBKH, HUKII KOTOpOﬁ MMpeACTaBJICH Ha Ts AuarpaMmme, COOTHOIICHUE TI0

OIPEICTECHAIO XOJOUIBHOTO KO3 puuuenTa €. .

91.
92.
93.
94,
95.
96.
97.
98.
99.

100.

101.
102.
103.

104.

105.
106.
107.
108.

109.

110.

111.
112.

113.
114.
115.
116.
117.
118.
119.

120.
121.

122.

123.

124,

125.

126.

YcTaHOBHUTE COOTBETCTBUE MEXKAY BHJIOM TEMIIEPATYPHOT'O MOJISl ¥ €70 MaTEMaTHYECKUM BBIPAKEHHEM.
TeMnepaTypHbIi TPaJUEHT U €0 MATEMAaTHIECKOE BHIPAKECHHE.

KakoBo HanpaBieHHe rpaiueHTa TeMIEPaTyphl?

YcTaHOBUTE COOTBETCTBHE MEXIY CIIOCOOOM IEPEeHOCa TEIIOTHI U SIBICHUEM.

YcTaHOBUTE COOTBETCTBHE MEXIY BHIOM TEINIOOOMEHA U 3aKOHOM.

YcTaHOBUTE COOTBETCTBHE MEXY 3aKOHOM TEINIOOOMEHA U €0 MaTeMaTHIECKUM OIMCAHUEM.
3akoHuHTE BEIpaskeHNe «TeIIoNnpoOBOAHOCTHIO Ha3bIBAIOT IIPOLIECC. .. ).

YkaxuTre NpaBIIBHYIO 3aIIUCh OCHOBHOI'O 3aKOHA TETJIONPOBOAHOCTH (3aKkoHa Dyphe).

MOITHOCTb TETIOBOTO NTOTOKA Yepe3 CTEHKY PaBHA. ..

3akoHunTE BEIpaskeHne «KoaPHITEeHT MpOonopIHOHaAIEHOCTH A B ypaBHeHHH Dypbe ... ».
Enuanneit m3mMepenust ko3¢ GunnenTa TerIonpoBOAHOCTH MaTEPHAIOB SBISETC ...
Kakoe u3 npuBeeHHBIX BEIIECTB NMEET HanOobIIee 3HaYeHNE K03(h(UINEHTa TETIIONPOBOAHOCTH?

KoadduiueHT TemionpoBoaHOCTH A s rasos.

Koa¢ddpunuent TermonpoBogHocT! A MeTamos.

YcTaHOBUTE COOTBETCTBHE MEXIY BHIOM MaTepHaia U K03()(HUINCHTOM TEIUIONPOBOAHOCTH.
Ternnon30AMOHHBIMYI CUUTAIOTCS TE MaTepUalIbl, KOO(QQUIMEHT TEIIONPOBOJHOCTH KOTOPBIX ...

B Meramax nepenaya TEIIOTHI OCYLIECTBIISIETCS 3a CYET ...

KakuM BbIpakeHHEM OIUCHIBACTCA IJIOTHOCTH TEMJIOBOTO MOTOKA Yepe3 INIOCKYI0 OJHOCIONHYIO CTEHKY TOJIIIH-
HOM &7

Kakoil 3aBHCHMOCTBIO B (DYHKIIMH KOOPIMHATHI X 3aIMCHIBAETCS TEMIIEPATypHOE TOJIE MIOCKOW OJHOCIOWHON
CTEHKH IIPU OTCYTCTBHH B CTEHKE UCTOYHUKOB Teria’?

Kak BbI cuntaere, rpaieHT TeMIIEpaTyphbl B INIOCKOW OHOCIOWHON CTEHKE MPU OTCYTCTBUH B CTEHKE MCTOYHU-
KOB TEIUIa 3aBUCHUT OT IPOCTPAHCTBEHHOM KOOPAWHATHI?

Tepmuueckoe CONPOTHBICHNE OJHOCIOWHO IIIOCKOM CTEHKH TOJIUHON O ONpPEAENsIeTCs BBIPAKECHHUEM ...
KaxuM BeIpakeHHEM ONpeAensieTcs NONHOE TEPMUYECKOE CONPOTUBIECHUE TEMIONPOBOJHOCTH INIOCKOW MHOTO-
CJIOMHOU cTeHKHu?

YpaBHEHHE, ONUCHIBAIONIEE U3MEHEHUE TEMIIEPATYPHI 110 TOJIIHMHE OAHOCIOWHON INIOCKON CTEHKU ...

YV nenbHbIi TENI0BOM NOTOK Yepe3 MHOTOCIIONHYIO MIOCKYIO CTEHKY.

TepMudeckoe CONMPOTHBIEHNE MHOTOCIIONHON INIOCKOHW CTEHKH OIpeAesseTcs o GpopMmyre ...

ITonHbIi TENIOBOH NOTOK Yepe3 OJHOCIONHYIO IMIHHIPUYECKYIO CTEHKY ...

KakuMm BbIpaXeHHEM OIpeneNnseTcs] THHEITHOe TepMUUECKOE CONPOTHUBICHHE TEIUIONPOBOIHOCTH IMIHHIPHYE-
CKOM CTEHKH C HAPYKHBIM TUAMETPOM M BHYTPEHHUM?

Kak 3aBuCHT IHMHEHHAs TIOTHOCTH TEIUIOBOTO MOTOKA Yepe3 IUIHMHIPUYECKYIO0 CTEHKY OT OTHOIICHHUS JUaMeT-
poB?

YpaBHeHHE, ONUCHIBAIOIIEE U3MEHEHHE TEMIIEPATYPHI 110 TOJIIHUHE OJHOCIONHON IMJIMHIPUYECKOW CTEHKH.

YV nenbHbIN TENI0BON OTOK Y€PEe3 MHOTOCIIONHYIO HIUIMHAPUIECKYIO CTEHKY .

K kakuM rpaHHYHBIM YCIIOBHUSIM OTHOCHTCS 3aIUCh ( (x, y)| s=dg; X,yeS?

Kakoe W3 mpuBeleHHBIX HWKE BBIPAKEHUH SIBISETCS 000OIIEHHOH 3amuchio MU (epeHnnanbHOr0 ypaBHEHUS
TEIUIOTIPOBOIHOCTH B IEKAPTOBOH CHCTEME KOOpInHAT?

Kaxoe u3 mpuBeeHHBIX HIKE YPaBHEHHH SIBIISAETCS 3alMCHI0 CTAIIMOHAPHOTO IH(EpEeHIINAaIbHOIO YPaBHEHHS
TEIUTOTIPOBOIHOCTH MPHU OTCYTCTBUU BHYTPEHHUX HCTOYHHKOB TETJIOTHI?

JuddepernnansHoe ypaBHEHHE TEMIIOMPOBOJHOCTH TS TUIOCKOW TUTACTHHBI TP HATMYUN MCTOYHUKOB TEIUTOTHI
uMeeT BUJ ...

JlocTaTo4HO JIM OJHOTO TOJIBKO AW((HEPEHINATBHOTO YPAaBHEHHUs TETUIONPOBOJHOCTH, YTOOBI HAWTH Temriepa-
TypHOE 1noJie Tena?

Kaknmu ycnoBusiMmu HEOOXOIMMO JIOTIOIHUTH TU(depeHanbHoe ypaBHEHHE TETIIONPOBOIHOCTH, YTOOBI TOTY-
YHUTh €JMHCTBEHHOE PEIIEHNE, COOTBETCTBYIOIEEe KOHKPETHOMH 3a1aue (KOHKpETHOMY nporieccy)?

20



127.

128.
129.
130.

131.
132.

133.

134.

135.
136.

137.
138.
139.
140.
141.

142,
143.
144,

145.
146.

147.
148.
149.
150.
151.
152.
153.

154,

155.
156.

157.

158.
159.
160.
161.
162.
163.
164.

165.
166.
167.
168.

169.
170.

Yro moHMMAETCs O[] yCIOBUSIMU OAHO3HAYHOCTH NPHU pemeHuH AU (epeHINaTbHOTO ypaBHEHHS TEILIONpPO-
BOJHOCTH?

Yrto nmoHMMAaeTCs 0/ Ha4YaJIbHBIMH yCIOBHAMU?

UYro morumaetcs noj rpanuaaeMy yenoBusmu 1, 11 u 1T poma?

YCcTaHOBUTE COOTBETCTBHE MEKAY POJOM TPAHHYHBIX YCIOBHH TEIUIONPOBOJHOCTH M MaTEMaTHYECKHUM OIHCa-
HHEM.

YcTaHOBHUTE COOTBETCTBUE MEXAY POAOM I'PAHUYHBIX YCIOBHH TEIUIONPOBOIHOCTH U MX XapaKTEePHCTHKOM.

Yto nmact mepBoe WHTETPUPOBAHME YPAaBHEHUs TEIIONPOBOJHOCTH IIPH OTBICKAHWW (DYHKLMH, ONMHCBHIBAIOIIEH
pacnpeieneHue TeMIepaTyphl 10 TOJNIINHE 0JHOCIOWHOI TIOCKOI CTEeHKU?

Kakast 3aBuCMMOCTb MeXly MOCTOSHHOHM uHTerpupoBanus Cl u TemmneparypaMu MOBEPXHOCTEH OJHOCIONHOM
IUIOCKON CTEHKH?

YpaBHEHHE, ONKCHIBAIOIIEE PACIIPEIEeTICHUE TEMIIEPATYphl 10 TOJIIUHE OAHOCIONHON IIIOCKOW CTEHKH HPH H3-
BECTHBIX 3HAYCHUAX MOCTOSIHHBIX HHTeTpHpoBanus Cl u C2 ...

Kakoe 3 nprBeIeHHBIX BRIpa)KeHHH ABIsCTCS ypaBHeHHeM HpioToHa-Puxmana?

KOHBEKTHBHBIH TEIIOOOMEH — 3TO CIOKHBIM BHJA TEINIOOOMEHA, P KOTOPOM COBMECTHO IPOTEKArOT MpoLec-
CHI...

B ypaBHenuu ternootnaun HeroToHa-PuxmaHna TeMneparypHblil Harop — 3T0 pa3HOCTh TEMIIEPATYD ...
KoadduumeHT temmooTnadan — 310 ...

Kakyto pazmepHOCTh MMeeT KO (HHUIUESHT TEII00TAa N ?

B o6mem ciiydae 3HaueHue ko3(h(unreHTa TeIIO0TAaYH 3aBUCUT OT CIEIYIOMNX (HaKTOpOB ...

TOHKMIA CIOH HKUIKOCTH BOJIM3U OBEPXHOCTH TeJa, B KOTOPOM IPOUCXOAUT U3MEHEHHE CKOPOCTH KHUJKOCTH OT
3HAYCHHA CKOPOCTHU HEBO3MYIICHHOT'O MMOTOKA BAAJIN OT CTCHKHU 0 HYJId HETIOCPEACTBCHHO Ha CTCHKE, HAa3bIBACT-
csl...

Teopust mogoOus MpuMeHseTCs I ONUCAHKS TpoLecea ...

YKaxuTe ypaBHEHHE NTOJOOMS I TEIUIOOTAAYH K KUIKOCTH IPH BEIHYKACHHON KOHBEKIIUH.

Uemy paBHO MHHHMaJbHOE 3HaUeHHE KpuTepus PeifHombaca, IpH KOTOPOM OJHO3HAYHO HACTYINACT TYpOYJIEHT-
HBII PeXHUM IPH TCUCHUH KUIKOCTH B KaHaIax?

Kaknm criocobom nepeaeTcs TemIoTa B JIAMHHApHOM ITOTPaHUYHOM clioe?

B kakoM U3 pexXHMOB KHUIIEHHUS B 0OJbIIOM 00BbeMe HAOIIONACTCs] MAaKCUMAJIBHBIM OTBOJ] TETIOTHI OT HAarpeToi
MOBEPXHOCTH?

B kxadecTBe TemIoHOCUTENEH B IpoIEccax TEIIOMACCOOOMEHA UCTIONb3YIOTCA CIEAYIONIHNE BEIIECTRaA ...

Kakum ciocobom nepeaercs TernioTa B JaMUHAPHOM HIOIPaHUYHOM ciioe?

Kaxk Ha3piBaroT TeHHOO6MeH MECKIY KUAKUMU TCIaMU, Pa3aCJICHHBIMU CTEHKOM?

O pexrMe TeueHHs )KUAKOCTH B TpyDax cymsT Mo...

Koa¢pduumeHT TermnooTaaqu pacCUUTHIBAETCS U3 BEIPAKEHUS JUIsl ONPE/ICIICHHST KPUTEPHS . ..

Teopwust mogoOus MpuMeHseTCs I ONUCAHKS IIpoLecea ...

Kak m3meHnTcs K03(GHUIMEHT TEIUIOOTau NPH BBIHYXICHHOM ABIXEHUH XKUAKOCTH B KaHaJe NPH yBeJHde-
HHUH €€ CKOpPOCTH?

[To kakOMy BBEIpa)KEHHUIO ONpEeIeTCsl JIMHEHHOE TEPMUUYECKOE CONPOTHUBIICHHE TEIUIOOTIaul HA TTOBEPXHOCTH
MJIMHIPUYECKON CTeHKH auameTpom d ?

Kaxue pexumbl 1BuxeHus kuakocty Bel 3HaeTe?

Kak Ha3bIBaeTCS peXKUM JBIKEHUS JKUIKOCTH, KOTA CIIOM XXUAKOCTH ABMXKYTCS IapalIeNIbHO JIpYT APYTry, o0Te-
Kas TOBEPXHOCTh TEIUI00OMeHa 03 ImepeMennBaHms?

Kak Ha3pIBaeTCsl pexuM ABHKECHUS JKUIKOCTH, KOTJJa YaCTHIIBI )KUIKOCTH MHTEHCUBHO TIEPEMELINBAIOTCS JPYT C
JIpyroM, 00pa3ys BUXPHU pa3IndHbIX pazMepoB?

IlepexoaHbIi pexuM — 3TO ...

Yrto noHumaeTrcs noJA rTuAPOANHAMHWYCCKUM TTOTPaHUYIHBIM cioem?

Yto noHumaeTcs o/ TCTIJIOBBIM IMOTPAHUYHBIM ciroeM?

[Tpu yBenMYESHNH TOJILIMHBI IOIPAHUYHOTO CJI0sI KO3 (UIIMEHT TeIUIOOTIAYY . ..

Vkaxure BBIPAXXCHUE, COOTBETCTBYIOUICC IMTOBEPXHOCTHOMY TEPMHUUYCCKOMY COMMPOTHUBJICHUIO TCIIJIOO TAAYH.

Kak 3aBUCHT TEIJIOBOM MOTOK MPHU TEIUIOOTAa4ye 0T KOA(PPHUIUESHTA TeII00TAAYN?

Kak cBs13aHbI IMHEHAS INIOTHOCTH TEILIOBOI'O IIOTOKA Ipu TEIJI00TAQ4Ue ¢ TEMIICPATYPHBIM HAIIOPOM AtCX, nu -

HEHHBIM TCPMHUUCCKUM CONPOTUBJICHUEM TCIIOOTAAYN Rg a ?
1

Ykaxwure pasMepHOCTh K03 (QUITMCHTA TEIUIOOTAAYH.

YKaxxuTe pa3MepHOCTb JTUHEHHOTO TEPMHUYECKOTO COMPOTUBICHHS TEMI00TAAYH.

VYKaxuTe pa3MepHOCTh MOBEPXHOCTHOTO TEPMUIECKOTO CONIPOTHUBIICHHUS TEIUIOOTJAYH.

Kak cBsizaHO MTUHEIHOE TEPMUIECKOE CONMPOTUBIIEHUE TEIIOOTIAYH ¢ KOI(DPUIMEHTOM TEII00TAaYr U JHaMeT-
POM TOBEpPXHOCTH?

Kaxkoe 13 npuBeieHHBIX YpaBHEHHH sBIsieTCS MU hepeHTnaIbHBIM YpaBHEHHEM TETUIO0TIaur?

Ju1st KaKoro mnpouecca 3alucaHo ypaBHeHHe TerioBoro bananca:Q =G -r=q,- (t —t ) .F?
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J1st KaKoro npouecca 3aucaHo ypaBHEHHE TEII0BOro dananca: Q=G -r = o - (t —t ) F?
cC S

Kak 3aBHCHT MOBEPXHOCTHAS INIOTHOCTB TEIUIOBOTO MOTOKA OT KO3 (hUIMEeHTa TEIIONPOBOAHOCTH K UIKOCTH?
Kakwue ycnoBus mogo6ust JOIDKHBI BRITOTHATHCS, YTOOBI MOZEIh OBbIIa MOTHOCTHIO 1MT0100Ha 00pa3iry?

Uro xapakTepusyet Kpurepuii (qaucio) PeitHomsaca?

Uro xapakTepusyet kpurepuii (umncio) [Iparnsa?

Uro xapakTepusyeT Kpurepuii (umcio) Hyccenpra?

Uro xapakTepusyet kpurepuii (umcio) I'pacroga?

Kputepuiit KOHBEKTHBHOTO IepeHOCca TEIDIOTH (ducio CTEHTOHA) XapaKTepHU3yeT ...

OT KakuX MapaMeTpoB 3aBHCUT 3HaueHUe yncia PeliHonbaca?

IIpu Re <2300 pexxum IBUXKEHUS KUAKOCTH ...

YCcTaHOBHUTE COOTBETCTBUE MEXKAY PEKMMOM TEUECHUsI M 3HAYCHUEM KpuTepus PeiiHombca ...

Kpurtepuii momobus I'pacroda xapakrepusyer ...

VYxaxure kpurepuit mogoodus I'pacroda ...

YcTaHOBHUTE COOTBETCTBUE MEXXAY HA3BAaHHEM KPUTEPUS ITOJOOMS M €r0 MaTeMaTHUYECKUM BBIPayKEHUEM.
YCcTaHOBUTE COOTBETCTBHE MEXIY KPUTEPHEM U XapaKTEPH3YEMBIMHU CBOHCTBAMH.

Ykaxwure 00muii BUI KpUTEPHAIEHOTO YPaBHEHUS IS pacueTa KOHBEKTHBHOM TerutooTnauyn (C — KOHCTaHTa).
YxaxuTe oOIIMiA BU 3aBUCUMOCTH TSI pacieTa TEMIOOTAAYHN IIPH €CTECTBEHHOI KOHBEKIIMH B HEOTPAaHWICHHOM
o0BeMe.

Kakoiif MexaHn3M TemionepeHoca NpeBaIupyeT Py JJAMHHAPHOM PEXUME JIBH)KEHHS )KUAKOCTH B KaHae?

OT Kakux KPpUTEPUCB HO}106I/ISI 3aBUCUT MHTCHCUBHOCTDH TCIJIOOTAAYU MPU BAZKOCTHO-TPABUTAIITUOHHOM PECIKUME
(JTaMHHapHOE BH)KEHHUE KUIKOCTH)?

OT Kakux KPpUTCPUCB HOI[O6I/I$I 3aBUCUT MHTCHCUBHOCTH TCILIOOTAAYU IPU BAZKOCTHOM PEIKUME (J'IaMI/IHapHOC
JIBUYKEHHE KUIAKOCTH)?

OT KakuxX KPUTCPHEB IMOMO0HUS 3aBUCHT WHTCHCHBHOCTHh TCIUIOOTAAYM IMPHU PA3BUTOM TYPOYICHTHOM DPEKHME
NIBUKEHHUS )KUIKOCTH B KaHae?

Kakas u3 npuBezeHHBIX HIDKE (GOopMyIt I pacyeTa TEIUIOOTAadH MPH Pa3BUTOM TYPOYIEHTHOM PEXHUME JIBIIKE-
HUS )KUAKOCTH B JUIMHHON TPyOe SBIISCTCS IPABUITBHON?

Kak 3aBHCHT HHTEHCHBHOCTD TEIUIOOTAuH NTPH TypOYJICHTHOM peKHMe OT dncia PeliHonpaca?

Kak BimseT ckopoCTh IOTOKA XHUAKOCTH B KaHaie (TpyOe) Ha KO3(GQHUIMEHT TEIUIOOTAaYH MPU TYpOyIeHTHOM
PEXMME IBIKCHUS?

Jln1s Kakoro pexuMa KHIEHUS! HHTEHCUBHOCTH TEIIO0TAaun Oynet Oompe?

VKaxkuTe nocinen0BaTeabHOCTh CMEHBI PEXKUMOB KUIICHUSI IS CIIy4ast, KOTAa peryJupyeMOU BEIMYMHON SBIAECT-

e At =t —t

Yto nmoHUMaeTCs o HepBOﬁ KpHTH‘IeCKOﬁ INIOTHOCTBIO TCIIJIOBOI'O ITOTOKA qul?

(At BO3pACTAeT).

HC

Uro noHMMAaeTCs NoJ BTOPOU KPUTHUECKOM INIOTHOCTBIO TEIIOBOTO IIOTOKA qul ?

Kak mMeHsieTcst IpH my3bIpbKOBOM KUIIEHHUH B OOJIBIIOM 00beMe KO3 (UIIHMEHT TeIJIO0TAaYH C POCTOM TEIJIOBOIO
noroka (] ?

Koa¢pduumeHT Tennooraayn npu my3spbkOBOM KHUIIEHUH B 0OJBIIOM 00beMe MPONOPLUOHAIICH TEINIOBOMY MO-
TOKY B CTCIICHH ...

Yrto moHUMAETCs 0] KpU3ucoM Termiooomena I poga?

OT KaKux (baKTOpOB 3aBHUCUT BCIIMYHUHA KpHTquCKOﬁ IIJIOTHOCTH TCIIJIOBOI'O IIOTOKA HpI/I KUIICHUH TCIIJIOHOCUTC-
151 B Tpy0ax u kaHanax?

MoXeT JIi MPOUCXOUTh KOHICHCAIUSI HA TOBEPXHOCTH, €CITH €€ TEMIIEPaTypa paBHA WIIH BBIIE TeMIIEPATYPhI
HACBILICHUS [IPU JAHHOM JIaBJICHUN?

Kakue BuIbI KOH/ICHCAIIMU HA TOBEPXHOCTU Bol 3HaeTe?

Ipu kakoM BHJIe KOHACHCAIMH — IDICHOYHOW WITK KalleJIbHOH — TeIJI00Taaua HaeT 0oee HHTEHCHBHO?

Kakoii BuI KOHICHCAIUH OYIeT UMETh MECTO Ha HE CMauYUBAEMOM JKUIKOCTHIO IIOBEPXHOCTH?

KaK U3MCHACTCA MHTCHCHUBHOCTD TCINIOOTAA4YU HpI/I KOHIACHCAIIMU HA BepTHKaJ’IBHOﬁ CTCHKE OT TOJIIIHHBI INICHKN
CTEKAIOIIEro KOHaeHcara?

KaKI/Ie n3 nepequcneHHHx q)aKTOpOB OKa3bIBAKOT BJIMIAHHUC HA Tennoonlaqy HpI/I KOHJZICHCAllUU Ha HOBerHOCTI/I?
KaK BJIUACT HAJITUYUC HeKOH]leHCI/Ipy}OHH/IXCH Ta30B B nape HAa UHTCHCUBHOCTDH TeHHOOT}Ia‘H/I?

KputepuansHoe ypaBHeHHE KOHBEKTHBHOTO TEIJIO00OMEHA MpH TypOYJIEHTHOM BBIHYXIEHHOM JIBIXCHHUU BHYT-
PCHHETO TEIUIOHOCUTEIIA ...

KputepuansHoe ypaBHEHHE KOHBEKTHBHOI'O TEILIOOOMEHA INPH JIAMHHAPHOM BBIHYXKICHHOM JBHXXCHUU BHYT-
PCHHETO TEIUIOHOCHUTEIIS . ..

JJis HecTallMOHAPHBIX MPOIIECCOB KOHBEKTHBHOTO TEIUIOOOMEHA KPUTEPHUAIEHOE YPAaBHEHUE MOXKET OBITH Mpe]-
CTaBJIEHO B BUJE ...
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0,25
Pr,,
B xputepuasbHOM ypaBHEHHH KOHBEKTHBHOT'O TEIUIOOOMEHA KOMIUIEKC | —— YYHUTBIBAET ...

cm
[Ipn naMuHAPHOM TEUEHHUH >KUAKOCTH B TPyOax KOI(G(PHUIMEHT TEMIOOTAAYN U3MEHSIETCS M0 JUIMHE KaHaja MpH
YCIIOBHH ...
B kpurepnanbHOM ypaBHEHHH KOHBEKTHBHOTO TEINIOOOMEHA JUIsl TYpOYJICHTHOTO TEUEHHS KUIKOCTH B TpyOax, B
OTJIMYHE OT JJAMUHAPHOTO TE€UEHHS, OTCYTCTBYET ...
Ecmm ko3 durmenT TemnooTaaun TpeThero psiga KOPHAOPHOTo Mydka TpyO mpuHATh 3a 100%, To ko3ddunment
TEIJIOOTAa4YH BTOPOTO Psiia 3TOTO ITy4YKa COCTABHT ...
[Ipy KUNIEeHUH KUJIKOCTH HAa MOBEPXHOCTH TBEPJOro Tejla Haubosee MHTEHCUBHBIH POCT 3HaYeHUH KoadduimeH-
Ta TEIJIOOTAAYH HaOJI0AaeTCsl B 00JIACTH ...
[Ipy neHOYHO# KOHAEHCAllMM Hapa B Cilydae JIaMHHApHOTO TEUEHMs IUICHKM KOHJEHCaTa TEIUIOOOMEH ocCy-
IIECTBISIETCS YTEM ...
Ha moBepxHOCTH Kakoii TpyOBl — BEPTHKAJIHHON WIIM TOPH30HTAIBHON — TEIDIO0THAaYa MPHU KOHACHCAIMH HICT
6oJsiee MHTEHCUBHO?
YcTaHOBUTE COOTBETCTBHE MEXIY BHIOM TEIUIOOTAAYH U ONPEAEIIFOLIIM Pa3MEPOM.
Ecmm B muddepennmansHOM ypaBHEHHH 3HEPTHH, YCTAHABIMBAIONMIEM CBSI3b MEXAY NPOCTPAHCTBEHHBIM H Bpe-
MEHHBIM H3MEHCHHEM TEMIepaTypsl B JIOOOH TOYKE ABMKYIIEHCS XKHIKOCTH, NMPOECKIUH BEKTOpa CKOPOCTH

W, = Wy =W, = 0, ro ypaBHeHue SHeprun npeBpamacTes ...

Uro Takoe Teruionepenava’?

J11s1 BBIBO/Ia YPaBHEHUS TEILIONEPEIaud UCXOJHBIMU SIBIISIFOTCS CICAYIOIINE YPABHEHHUS . ..

Kakum BbIpaskeHHEM OTMPEIESIeTCS MOIIHOCTD TEIJIOBOTO MOTOKA B MPOIIECCe Terionepeadn?

Kakum BbIpaxkeHHeM ompeaenseTcs Ko3GuIueHT Temionepeaadn yepe3 MIOCKYI OJHOCIOHHYI0 CTEHKY TOJI-

[IMHOM 0 ?
KakuM BeIpaskeHHEM OTPEACISCTCS MOTHOS TEPMUICSCKOE COMIPOTHBIICHHE TEILIONEPEauH Yepe3 MIOCKYH OHO-

CIIOIHYIO CTEHKY TOJIIUHON 0 ?

JluHeHHBIH K03 QUIMEHT TEIUIONepeIadn — 3TO ...

Koaddpunuent Teruonepenaun yepe3 0JHOCIONHYIO IUIOCKYIO CTEHKY ONpeeIsieTcs mo Gopmye ...

Kak 3aBUCHT NnHEHHOE TepMHUECKOE CONPOTHUBICHHE TEIUIONEpeNadyd uepe3 IMIMHAPUYECKYI0 CTEHKY OT

Hapy>XHOTO dz 1 BHYTPEHHETO dl JUAMETPOB CTCHKU?
Kakoit u3 dopmysn onpesensercs JuHelHas MIOTHOCTL Temnosoro notoka (], mpu Tensonepenaue 4epes 1u-

JIMH/IPUYECKYIO CTEHKY HAPY>KHBIM JIHAMETPOM d2 U BHYTPEHHUM dl?

MoXeT i pacCUUTHIBAaThCS TEIUIONEpeaada yepe3 NUINHAPHIECKYIO CTEHKY Mo (OpMyJiaM Ul INIOCKOH CTEH-
Kn?

3a cyer 4ero MOXKHO YBEIMYHUTH KO3(P(UIMEHT Teruronepeaadn Juisl MIOCKOH CTEHKH WM TOHKOW IWJIMHIpUYe-
CKOM CTeHKH?

YcTaHOBHUTE COOTBETCTBHE MEXY BUAOM TEIUIOOOMEHA U (hOPMYIIOH TEPMUUECKOTO COTPOTUBICHUS
Kputnueckuit auameTp u305sIIKUK TPYOOIIPOBO/IA 3aBUCUT OT CIIEIYIOIIUX apaMeTpoB ...

Juist 3¢ dexTuBHOM paboThI TEINIOBOH U30JISLUE HEOOX0IUMO, YTOOBI KPUTHIECKUI THaMETD ...
TemnooOMeHHBIM Ha3bIBAETCS amIapaT, B KOTOPOM ...

TemnmooOMeHHbIe anmapaThl, CIy Kallue IS epeJadr TeTIOTH OT TOPSYEro TEMJIOHOCUTENS K XOJIOHOMY depe3
pa3sAeIAIoOILyI0 UX CTEHKY, Ha3bIBAIOTCS ...

TermmooOMeHHBIN anmapar, B KOTOPOM TOPSIYMH TEIUIOHOCHUTEIb OTIAeT CBOIO TEIUIOTY aKKyMYJIHPYIOIIEMY
YCTPOHCTBY, KOTOPOE B CBOIO OUYEPEAb NEPUOINIECKN OTAAET TEIUIOTY XOJOJHOMY TEIIOHOCUTENIO, HA3bIBAETCS
YpaBHeHHUe AJ1s pacdeTa peKylepaTHBHBIX TETIIOOOMEHHBIX anmnapaToB HUMEET BUT ...

PazmepHOCTD KO3 dHIIMEHTa TeTIoNepeady IpU pacdyere TeII000MEHHOTO anmapara ...

Kakne tennooOMeHHbIe annapaThl Ha3bIBAIOT HOBEPXHOCTHHIMH?

TemnmooOMeHHbIE anmapaTsl, B KOTOPBIX OJ{HA M Ta K€ MOBEPXHOCTH MOMEPEMEHHO OMBIBAETCS TO OJTHUM, TO IPY-
THM TETJIOHOCHUTENIEM OTHOCSATCI K ...

B xakom ciy4ae nmpu IpoYuX paBHBIX YCJIOBHSX KOJMYECTBO TEIUIA, IIEPEIaBaeMOe OT TOPSUEro TETNIOHOCHTEIS
K X0JIOAHOMY OyneT HauooIbImmM?

Kakoit xapakrep nmeeT TermI000MeH B TEINIOOOMEHHBIX anmaparax?

Koadduurentom opedpenust TpyObI Ha3pIBACTCS OTHOILICHHUE ...

st naTeHCH(MKAIMY TTpoliecca TeIuIonepeauy OCYIIECTBIISIIOT CIICAYIONINE MEPOIIPHUSTHS ...

Kakne ypaBHeHUS J1e)KaT B OCHOBE TEINIOOOMEHHBIX aIapaToB?

ITox BOASHBIM 2KBHBAJIEHTOM TOHUMAIOT IPOU3BEACHUE ...

Ecnu B TeriooOMeHHOM anmapate JiBa TEIUIOHOCUTENS TEKYT MapaijiedbHO JPYT APYry BO B3aUMHO ITPOTHUBOIIO-
JIOXHBIX HalpaBJICHUSX, TO TaKasi CXeMa JBU)KEHUS HAa3bIBACTCA ...

Boupiiee n3mMeHeHne TeMIepaTyphl 10 HOBEPXHOCTH TEINIOOOMEHa MOIyYaeTcsl Il TOH )KUJKOCTH, Y KOTOPOM:
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Cpennenorapu(MHUIECKH TEMIIEPATYPHBIN HAITOP MOYKET OBITH ONpPEAeIieH 10 GOPMYIIE ...

IIpu pacuere cpenHero TeMIepaTypHOTo Harmopa JAjisl anmapara co CJIOKHOM CXeMOM JIBH)KEHHUS TeIUIOHOCUTENeH
MTOTPABOYHBIN KOAPOUIIMEHT YMHOXKAIOT HA CpeIHeIorapuGMUIECKUil TeMIIEpaTypHBIH HANop, ONpecIIEeHHBINH
KaK JUIA ...

PexynepaTHBHBIM Ha3BIBacTCS TEIUNIOOOMEHHHK, B KOTOPOM IPOHUCXOAUT Tepeaada TeIUIOTH OT OJHOTO TEIUIOHO-
CHUTETIS K IPYTOMY ...

Kakast 13 BenuuuH sBJIS€TCS UCKOMOH IPU KOHCTPYKTHBHBIX pacyeTax TeII00OMEHHBIX anmnapaToB?

3agadyell KOHCTPYKTOPCKOTO TEIUIOBOT'O PacueTa TEIUIOOOMEHHBIX alnapaToB sBISETC ...

Lenpro MOBEPOYHOT0 TEIIOBOTO PacyueTa TeII00OMEHHBIX allapaToB SBISIETCS ONpPE/CICHUE .. .

B pexynepaTHBHBIX TEIUIOOOMEHHBIX amlaparax MpH MPOYHUX PABHBIX YCIOBHUSX CPEIHHU JIOTapU(pMUYECKHU
TeMIlepaTypHbIi Harop OoJIbIIE B TOM Clly4ae, KOTJa TeMJIOHOCHTEIH JBHXKYTCS 110 CXEME ...

Ecnu B TernmooOMeHHHMKE TeMIeparypa OJHOTO U3 TEIUIOHOCUTENEH MOCTOsSHHA, KaKas CXeMa JBIDKCHHUS TEeI1o-
HOCHTEJICH MpeqnOYTUTENFHA?

IIpu xakoif cxeme IBMKCHUS TEIUIOHOCHTENEH TpeOyeTcsl MeHbIIas IUIOMAAb IIOBEPXHOCTH TEIULIOOOMEHA B TETI-
J00OMEHHBIX anmaparax?

B kxakoM cirygae cxeMbl IPSIMOTOKA F MTPOTHBOTOKA MOYKHO CUHUTATh PaBHOIICHHBIMU?

Ykaxwure cirydan KOHACHCAIINN OJHOTO U3 TEIUNIOHOCHUTENICH B TETTIOOOMEHHOM armapare.

YKaxuTe ciydau KAIIEHUSI OHOTO U3 TETJIOHOCUTENEH B TEINTIOOOMEHHOM armapare.

Kaxkas dopma TeriooOMena siBisieTcst mpeoOiiaaaroiieii pyu BHICOKUX TeMIeparypax ?

Y10 Ha3BIBAIOT TEIUIOBBIM I/I3J'Iy‘ICHI/ICM?

Kaxkue Tena nznyyaror Terno?

Yro Takoe CeIeKTUBHOE (M30UpaTesibHOE) H3TydeHHE?

Yro Takoe MOHOXPOMATHUECKOE H3TyueHHe?

Ykaxure npeaeisl UIHH BOJH YIETPa(hUOICTOBOTO U3ITYICHHUS.

Ykaxurte npeaeisl IIHH HHPpPaKpacHOTO U3ITYICHUS.

YkaxuTe mpeaessl IIHH BOJTH BUIUMBIX JTy4eH.

UYro Takoe MHTErpaTbHOE N3ITyICHUE?

TemnoBoit MOTOK, W3ITydaeMbIil Ha BCEX UIMHAX BOJIH C €JUHHIIBI TIOBEPXHOCTH TeJa TI0 BCEM HAIpPaBICHUSM,
Ha3BIBACTCH. ..

Kak Ha3pIBatoTCs Tela, MOIIOIIAoNnas ClIOCOOHOCTh KOTOPBIX HE 3aBUCUT OT JJIMHBI BOJHBI?

UYro Ha3bIBaeTCs aOCONMIOTHO YEPHBIM TENIOM?

Yro Ha3bIBaeTCs aOCOTIOTHO OENbIM TernoM?

Kakoe Teno Ha3bIBaeTcs AUATEPMUYHBIM?

Kakumu 1ByMsi BBIp@KEeHHAMH ornpesensiercs: KoddduiueHT orpaxeHus?

VYxaxure popmyiy 3akoHa Credana bonbiiMana IpH JTy4nCTOM TEILIOOOMEHE.

Kak nasbiBaercs kospuuuent nponopuuonansioctu Cy B 3akone Crepana-bonbimana?

Yxaxute pazMepHOCTh KOAQPUIIHEHTA U3ITyYSHUSI.

Uro Takoe cTeneHb YePHOTHI U3TyYalolero Tejua’?

OT 4ero 3aBUCHUT CTENIEHb YEPHOTHI TEN?

VYkaxwure 3akoH Kupxroda.

YeMy paBHO OTHOIICHUE H3ITy4YaTeIbHOM CIOCOOHOCTH K MOTIIOMIATEIEHON CITIOCOOHOCTH?
Vkaxute BelpaxkeHue 3akoHa [1nanka.

YkaxxuTe 3aK0H cMmeleHus: Buna.

N3 3akona Buna cienyer, 4To NpU yBEJIMUEHUH TEMIIEPATyphl TENA ...

Kaxum 3akonoM yrpasinsercs cBssb MKy T 1 Aoy ?

YcTaHOBUTE COOTBETCTBHE MEXIY 3aKOHOM TEIJIOBOTO M3ITyUEHUsI U CYITHOCTBIO IIpolIecca.

UYro Takoe MoTok 3(h(HheKTUBHOTO U3ITydeHHUs Tena?

UYro Takoe MOTOK Pe3yIbTHPYIOLIETO U3ITYIEeHUs?

[Ipu HaT9MK N HKPAHOB MIIOTHOCTH JYIUCTOTO MOTOKA YMEHBIIHUTCS B ...

UYeM OostbIIe YHUCIIO 3KPAHOB, TEM IUNIOTHOCTH JIyYHUCTOTO MTOTOKA ...

MoskeT nu cepoe Teo MOTJIOMAaTh OOJbIIe YHEPTHH, YeM YEPHOE TEJIO TAKUX K€ Pa3MepoB M B TAKOH K& OKpPY-
JKaroILEeH cpejie, U TEMIIEPATYPBI CEPOTO U UEPHOTO TEJ OJJMHAKOBBI?

Mosxer 1 cepoe TeJo W3iIydaTh OOJbIIEe SHEPTUH, YEM YEPHOE TEJIO TAKHX K€ pa3MEpOB U B TAKOW K€ OKpYXKa-
IoLIel cpesie, eclIi TeMIEpaTyphl CEpOro U Y4epHOro Tel OJAUHAKOBHI?

MoxeT 51 COOCTBEHHOE M3ITyYEeHHUE Tella ObITh OOJIbIIE MMOTJIONIEHHOTO 3THM TEJIOM U3ITydeHHs?

Kakas BennunHa xapakTepu3yeT HHTEHCUBHOCTb U3JIy4€HUs B JaHHOI TOUKE TIOBEPXHOCTH?

Kakoe u3 Ten uMeeT HanOOJIBIIYI0O MHTEHCUBHOCTD M3JTydeHUs IIPH OANHAKOBOW TEMIIEpaType IOBEPXHOCTH?
Kakoit 3akoH ycTaHaBIMBAaeT 3aBHCHMOCTH CHEKTPATbHOW IUIOTHOCTH M3Iy4eHHUs aOCOMIOTHO YEpHOTO Tena OT
JUTHBI BOJTHBI?

CHGK’I‘paJ’IBHaH IUVIOTHOCTD IMOTOKA U3JTYUCHUSA abCOIIOTHO YCpHOTro TeJjia J IR
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301.

302.
303.

304.

305.

306.

307.

308.

309.

310.

311

312.
313.

314.

315.
316.

317.

318.
319.
320.
321.
322.
323.
324.
325.

326.

327.
328.

329.
330.
331.

332.
3BEHA.
333.
334.
335.

Kakas cBs3b CylIecTByeT MEX/1y CTEIIEHbIO YEPHOTHI CEpOoro Tena € U ero KO3 QUIMEHTOM MOTJIOLICHUS A~

3nech | — aGeomroTHas TeMIepaTypa Tena.
Kak 3aBHCHT HHTCHCHBHOCTb U3JIy4eHHs ceporo Tena E oT creneHu ero 4epHOTH & ?

Ecnu n1Ba Tena ¢ temneparypamu moBepXxHocTd Ty u Ty yd4acTBYIOT B JIyYHCTOM TEIIOOOMEHE, TO KAKUM BbIPa-

JKEHUEM OIPEAEISIETCS PE3ybTHPYIOIUHA TETIIOBON ITOTOK MEXIy HUMHU? 31ech € np — TPUBEJICHHAS CTENeHb

YEPHOTBI.
Ecnu omHa U3 IBYX IUIACTHH, MEXIY KOTOPBIMH OCYIIECTBIISIETCS JYYHUCTBIH TEMI000MEH — abCOMOTHO Oenoe
TEJO, TO YeMY PABHSETCSI IPUBE/ICHHAS CTEIIEHb YSPHOTHI?

Ecnu ofHa U3 ABYX MJIACTHH, MEXIY KOTOPHIMHU OCYIICCTBISETCS JTYIHCTBIA TEIIOOOMEH — a0COMOTHO YEPHOE
TEJO, TO YEMY PABHSETCSI IPUBEIECHHAS CTEIEHb YEPHOTHI?

Eciu Mexay AByMs IUIACTHHAMH, MEXIY KOTOPBIMH OCYIIECTBIIIETCS JIYYHUCTBIA TEIIOOOMEH, PACIONIOKHUThH
9KpaH, a CTENEHH YEPHOTHI BCEX MOBEPXHOCTEH (IUIACTHH M 9KPaHa) OJUHAKOBBI, TO KAK M3MEHHUTCS MOTOK U3y~
YEeHHST MEKY IUTACTHHAMU?

Ecnu Mexay AByMs IIIACTHHAMH, MEKAY KOTOPBIMU OCYIIECTBISETCS JYYHUCTHIH TEMI00OMEH, PacoioNKHUThL N
JKPAHOB, a CTEMEHU YEPHOTHI BCEX MOBEPXHOCTEH OJUHAKOBBI, TO KAK M3MEHHUTCS TIOTOK M3Ty4SHUST MEKIY TLIa-
cTUHaMHu?

OT 4ero 3aBHCHUT MPUBEICHHAS CTENEHb YEPHOTHI MPU TEIUIOOOMEHE MEXIy ABYMsI TellaMH, €CJIM OJHO W3 HHX
HAXOJMTCSI BHYTPHU IPyroro?

Ot kakux GakTopoB (IIapaMeTpOB) 3aBHCUT MHTCHCHBHOCTD JIyYHCTOTO TEIUIOOOMEHA MEXIY Ta30M U OKPYKAK0-
e ero 000I0YKON?

ITo kakoii TeMmepaType onpeaensieTcs K03(Q(UIMEHT MOTIIONICHUS ra3a IpU pacueTe TeII000MEeHa H3TydeHHEM
MEXIY Ia30M U 000JI0YKOM?

Uemy paBHA IPUBEACHHAS CTENIEHh YEPHOTHI CUCTEMBI, COCTOSIIECH U3 2-X MapauIebHBIX TOBEPXHOCTEH, €CITN 1X

CTCTICHH YCPHOTHI: & = 0,5; &y = 0,257

Kaxum BeIpaskeHHEM oTpenensercs KodQPUIUEeHT U3TyISHHS A1 ceporo Tena?

OTtHoLIeHNE HOBerHOCTHOﬁ IINIOTHOCTHU IIOTOKa CO6CTBCHHOFO HUHTETPAJIBHOTI'O MU3JIYYECHHS JAaHHOI'O TCjia K I10-
BEPXHOCTHOH IJIOTHOCTH IMOTOKA MHTETPATbHOTO M3TydeHHs aOCOMIOTHO YepHOTO Tesa MIPU TOM ke TeMIeparype
Ha3bIBaeTCs ...

M3BecTHO, 4TO C POCTOM TeMIIepaTyphl MAKCHMYM H3JIy4€HHs CMEIIaeTcsl B CTOPOHY 00siee KOPOTKUX BOJH, 3TO
— 3aKOH ...

Yxaxute GopMyJTy U ONpeieeH s MOIIHOCTH IOTOKa SHEPTUH NPH Mepeiadye TeIUIOTHI U3IyYeHHEM.
CornacHo 3akoHy JlamOepTa, HHTEHCUBHOCTh M3IYYECHHUS 3aBHCHUT OT HAIpaBICHUS, ONpPENesieMOTo YIJIoM O,
KOTOPBI OHO 00pa3yeT ¢ HOPMaJbi0 K IIOBEPXHOCTH, 1 MAKCUMAIIbHOE U MAKCHMAIEHOE U3ITydeHHE UMEET MECTO
MpH 3HAYEHHUH YTIIa (p, PABHOM ...

[Ipu ycTaHOBKE TpeX SKPAHOB MEKAY IBYMS MapajlIeIbHBIMU TIOBEPXHOCTSIMH C OJMHAKOBOW CTETICHBIO YSPHOTHI
(81=€2=¢€,,) KOJMUYECTBO U3Ty4AEMOI SHEPTUH YMEHBIIIUTCS B ...

M3my4aroT ¥ MOTJIOMIAIOT TEIUIOBYIO SHEPTHIO ...

JJIst M3)Tyqaloniero ra3a CTeleHb YePHOTHI 3aBHCHUT OT ...

Kakwm BeIpaskeHHEM OTIpenenseTcst KO QHUIIMEHT MPOHUIIAEMOCTH?

Ykaxure eIUHAUIY H3MEPCHUS MHTCHCHBHOCTH U3TyICHUS.

Ykaxwure 1Ba BRIPOKSHUS TSI CTEIICHH YePHOTHI Tela.

YKaxuTe TpU BBIPAXKESHUA AT KO PHUIIMEHTA TOTIIOIEHUS.

Kakoii mporiecc ocymecTBiaseTcs Mpu NepeHoce TEIUIOTH B Bakyyme?

[Tpu ny4ncToM Temaoo0MeHe MEeXAY NBYMs MapajiiebHBIMU ITOBEPXHOCTSAMH NPUBEIEHHBIH KOIQQUIHMEHT 13-
JTydeHUs! oTnpeaenseTcs mo GopMmye ...

IIpuBeneHHas CTENEHb YEPHOTHI MPH JIYYUCTOM TEINIOOOMEHE MEXIY IBYMS MapajjieIbHBIMU ITOBEPXHOCTAMHU
ompezensercs mo Gopmyne ...

Maremarunuecku 3akoH Credana-bosbiiMana Juis aOCOMIOTHO YEPHOTO Tella MOXKHO ITPEACTABUTh B BUAE ...

W3 3akona Kupxroda cienyer, uro eciu Tesio 001agaeT MaibiM K03((GUIMEHTOM HOTJIOIIEHHUs, TO OHO 001anaeT

Moxert 11 COOCTBEHHOE M3ITyYEHHUE Tella ObITh MEHBILE OTPA’KEHHOT'O 3THM TEJIOM W3JTydeHHs ?

W3 3akona BuHa ciieryer, 4To Ipu yBETMUSHUHN TEMIIEpaTyphI Tela ...

MakcuMyM CHEeKTpanbHOW IUIOTHOCTH DHEPTHM TEIUIOBOTO M3IIYYEHHWs TpU TeMIeparype | HaOmomaeTcss Ha

JUIMHE BOJIHBI 1, a IpH TeMiieparype 2T — Ha JUIMHE BOJIHBI Ay. [Ipy 3TOM BBITIOJIHSETCS OJTHO U3 YCIOBHHA ...
Bribepure cooTHOIIIEHUE, OMpPENENsIoNiee MepeaaTouny0 (QYHKIUIO HICATHHOTO AU(QEpPESHIINPYIONIETO

Bribepute cooTHOIIEHHE, onpeaenstomniee nepeaarounyio ¢pynkiuio [TH-perynsaropa.
YkaxuTe, Kakasi KpuBasi pa3sroHa COOTBETCTBYET alepHUOIUIECKOMY TIEPEXOTHOMY MPOIIECCY.
Onpenenure 1no BUAY MEPEXOAHON XapaKTEPUCTHKH, Kakas aBTOMAaTHYecKas CUCTeMa PEeryjIupOBaHUS

SIBIISIETCS yCTOWYMBOM.
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336. Bribepure n300pakeHne, XapaKTepU3yOIIee CTPYKTYPHYIO cxemy [T -peryastopa.

337. Bribepure BepHOE ompezesieHue YacTOTHOTO KPUTEPHUS YCTOMUMBOCTH MUXalaoBa JJisT aBTOMATHYECKON
CHCTEMBI PETYJINPOBAHMUS.

338. VYxaxure, Ui KaKUX TUIIOB PETYIATOPOB XapaKTEPHO HaJIMYHE CTATHYCCKOH OMIMOKH B aBTOMATHUYECKOU
CHCTEME PETYINPOBAHHU.

339. VYxkaxkure BRIpaXCHHE, XapaKTepu3ylomiee npsmoe npeodpazoBanue Jlamraca.

340. Bribepure  n300paxkeHWe, XapakTepH3ylollee HEJIMHEHHBIH 9JIEMEHT THIAa pelie ¢ 30HOH
HEYyBCTBHUTEJIBHOCTH U 30HOH BO3BpATa.

341.  VYkaxuTe KpUBYIO pasroHa Uil MEPEeXOJHOTO Mpoliecca M0 KaHAIy BHEIIHEr0 BO3MYIIAIOLIETO
BO37CHCTBUS f-Y.

342.  Enunuueil usmepeHus Kod(pQGUIMEHTa YCHICHUS B aBTOMAaTHYECKHX CHCTEMaxX PEryJIMpOBaHUS SIBISETCS
343. YkakuTe BepHYIO 3aIUCh TU(PepeHINATEHOTO YPaBHEHHS allepHOJIIECKOTO 3BEHA.

344.  Ykaxwure, Kakas 3aBHCHMOCTb XapaKTEPHa 11 HOMHHAIBHON CTaTHYECKOH XapaKTEPHUCTUKH KOMIUIEKTa
pacxozmomepa (IIpu U3MEPEHUN METOAOM MEPEMEHHOTO TIEpPETaia JaBICHHNS).

345. Bribepure 3HadeHHWE TeMIIepaTypel, TIPH KOTOPOM  OIpEHeNseTcs HOMHHAJIbHAs CTaTHYecKas
XapaKTEePUCTHUKA TEPMONICKTPHIECKOTO TEPMOIIPEOOPa30BaTEIs.

346.  Ilpum Bu3yanu3anuy M3MEPSIEMOr0 TEXHOJOTHYECKOTO MapaMeTpa ero 3Ha4eHHE JOJDKHO BapbHUPOBATHCS B
MPOMEXYTKE TUana3oHa UIKajbl H3MEPUTEIBHOIO IIPHOOpa.

347. Bribepure yTBepikIeHHE, XapaKTepu3yIollee NPUHLIUI ASHCTBUS TEPMODIIEKTPHIECKOTO IIPeodpa3oBaTels
CONPOTHUBIICHHUSI.

348. Kakoii 13 BapuaHTOB OTBETOB HE SIBIISIETCS TPUMEPOM YHH(HUIIMPOBAHHOTO aHAJIOTOBOTO CHI'Haa?

349.  BrpiOepuTe COOTHOLICHHE AJIS ONpEAEICHHS IUIOIIAAN MPOXOIHOTO CEYEHHs MMOBOPOTHOM 3aCIIOHKH MO
Pa3sHOCTH MEXAY IUIOIIAILI0 YCIOBHOTO MPOXO0/a U MPOCKIMEH IUTOMa i 3aCIOHKN Ha TIOTIEPEYHOE CEUCHHE.

350. HoMmunansHOe ycHiHe Ha MITOKE UCTIONHUTEILHOTO Mexanu3ma tuma MOI1-1600/63-160 cocrasmser ...
351. B Kakux eAMHHIAX HW3MEPEHMS BBINOJHSACTCA TpaJyHpoOBKa INKANbl JUCTAaHIMOHHOTO YKa3aTewsd
TIOJIO>KEHHUSA ?

352. st gero nmpenHa3zHaueHbl HHTEpQericHpIe Moaynd B cTpykrype [IJIK

353.  YkaxwuTe, KaKOi W3 NEPEUNCIICHHBIX CHI'HAJIOB HEBO3MOXHO «3aBecTi» B ITJIK mpm momomu momyins
BBO/JIa aHAJIOTOBBIX CHI'HAJIOB.

354.  VYkaxwure, Kakoe 0003HAUCHHUE SIBJSCTCS JIMIIHAM JUIS TPYMIIBI IPOMBIIUICHHBIX HHTEp(EHCOB cTaHIapTa
RS.

355.  VYkaxwure Tunm OJIOKa JAaHHBIX HPOTPaMMBI IOJB30BAaTENs, IpEIHA3HAYECHHBIH IS JOJIrOBPEMEHHOTO
XpaHeHHs HHPOPMAIUH.

356. Bribepure o603HaueHNE 0071acTH OUTOBOM MaMATH (MapKepHas MaMsITh) IPOTPAMMHUPYEMOT0 JOTHIECKOTO
KOHTpOJUIEpA.

357.  Jlma Kaxkoro THma TaiMepa BBIXOJAHOW CHTHAJI OCTaeTcsi paBHBIM | B TedeHHE 3aJaHHOTO BPEMEHH
HE3aBHUCHMO OT JUTMTEILHOCTH BXOJAHOTO CHI'HANA?

358. Kakoe coObITHE ONHMCHIBAIOT CIEOYIOIINE YCIOBHA: 3alldTa He pabdoToCcrmocoOHa, KOHTPOIHPYEMBIH
napaMeTp B HopMe?

359. Kakoii Tum cHTHANIOB XapaKTepeH U CHCTEM TEXHUYIECKHX 3aIUT U OJOKHPOBOK?

360.  YkaxwuTe BapuaHT, XapaKTEPU3YIOLUIUH BBIPAKEHHS JIBOMCTBEHHBIX TEOPEM.

361. Buibepute HanGonee moTHOE OMpeeNeHre MaTpuIsl KapHo.

26



[MPUJIOXXEHUE 2
OBPA3EIl DK3AMEHAIIMOHHOI'O BUJIETA

Moayas «Tepmogunamuka»

Hucempykuyusa: B 3a0anusax AI1-A10 evibepeme 00un npaguiivhbvili Omeem U HaHecume cOOMEemcmeayiouyo MemKy
Ha OnanKe omeemos. 3a Kaxcovlii npasuivHulil omseem 6 3adanuax AI1-A10 evicmagnsemcs 0Oun baun.

VYxkaxute IMpaBUJIbHYIO 3allMCh YPAaBHCHHUSA COCTOAHUA IJIA 1 kxr raza

1) pV = mRT 3) p=pRT
R
2 pV,=R,T 4y pV = m—T
n
YKa)XuTe COOTHOLIEHHE Ul CPENHEN TETNIOEMKOCTH
1) C= AQ 3)C= 9Q
AT dT
A
2) c= AQ 4) C= <
mAT VHyAT

[psAMBIM LUKIIOM Ha3bIBASTCS LUKIL. ..
1) y kotoporo pe3yibTupyolias padora orpunareipta (1<0)
2) 'y KOTOPOTO JIMHHS PACUIUPEHUS JICKUT HIKE TMHUU CKATHS
3) ¢ MOJOKHUTETBHON PEe3yIbTUPYIOIICH paboToit
VYKaxuTe MPaBUIbHOS COOTHOLICHHE IS ONPEACICHUS yIeIbHOH H300apHOi TEIIOEMKOCTH HIICalbHOTO ra3a

c, =
c c

) R(k+1), k=—L g RS
c, k+1 c,

c c

Z)k_R, k=-2+ 4)i’ k=-2+
k-1 c, k-1 c,

Vkaxunre COOTHOLICHUEC, NIPHU KOTOPOM PCHICHHUEC YPABHCHHUA BaH-L[ep-Baanbca HUMCET TpU HeﬁCTBHTCHLHBIX
OAWHAKOBBIX KOPHS

) T=T, 2 T>T, 39 T<T,
YKa)KI/ITC, KaKoO€ 13 MPCACTABJICHHBIX ypaBHCHI/II‘/'I SABJIACTCS YPAaBHCHUCM HEPAa3pbIBHOCTHU

3) w, f; _ w, f, _ w; f,

1) Py, f; = P, W, fo + Pty f

&) U, Us
2
w w
2) m=pwf = o 4 d| — |=—dh
v 2
YKa)KI/ITC, KaKUM U3 NPHUBCACHHBIX COOTHOIIICHUH OIpeACIACTCA OTHOCUTCIIbHAA BJIa)KHOCTh BO3JyXa
1
1) 0,622 2P 3 L
B _ (Pps v”
Pu
2) op, 4=
Ps

VYkaxure, Kakod W3 IMKIOB, H300paKCHHBIX B BHJE [PV-IHarpaMMBbl, COOTBETCTBYET KapOIOpaTOPHBIM
JqBuratessiM (ki1 OTTo)
p

2)

YKaxuTe, 4TO ¢ yBeJIMUCHHEM p (naBieHus napoodpasosanus) tepmudeckuii KI1/{ mukna Penkuna. ..
1
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1) He usMeHseTCA
2) yMeHbIIAeTCs
3) yBenMuUBaEeTCA
VKaxuTe, cXeMa Kakod XOJOAMILHOM YCTAHOBKY TPECTABIIEHa Ha PHCYHKE

1) mapoKOMIIPEeCCHOHHON
2) mapo3KEKTOPHOM
3) BO3MyIITHOM

1 2 4) agcopOIMOHHON

Hucmpyxuyusn: B 3a0anusix Bl, B2 onpedenume npunaonescnocmos cmpouex, obosnauennvix oyxeamu (A, b, B, I'), k
cmpouram, obosnauennvim yugpamu (1, 2, 3, 4, 5), u Hanecume coomeemcmeyowue OMMemKy 8 O1aHKe OMEEmos.
3a kaosrcowiii npasunbublli omeem 6 3a0anusx Bl, B2 evicmasnsemcs dsa banna.

Yemanosume coomsemcmeue

IMapameTp cocTosTHUS PacueTHoe BhIpa:keHHeE VISl HA€AJLHOTO Ta3a
A) Temreparypa 1) In(R/R,)/In(v,/v,)
B) ynenbHbIi 00beM 2) RT
1
B) naBnenue 3) P
RT
I') mioTHOCTH 4) RT
p
5) PY
R
Yemanosume coomeemcemeue
p-v nuarpamma T-s nuarpamma
Pa Ta
K K
A) 1)
P Z‘v T ’
K
B) R 2)
Pa
A
B) R 3)
i'
K
I 4)
5)

sl

Hucmpykuyusn: B 3a0anusx CI1-C4 npoussedume mpedyemvle 8bIMUCACHUS, 3anUWUME NOJYYEHHLIL Pe3yIbmam 6
OnanK omeemos 8 eOuHuYax usmepenus, YKA3aHHvlX 6 mexcme 3adanusi. 3a Kaxcovill NpABUIbHLIL OMEem 6
saoanusix C1-C4 evicmasnsemcs vemvipe 6anna.

I'a3 O, B KonuuecTBe 6 M° Haxomutes mpu Temneparype 120 °C u pasnenuu 0,8 MITa. Y IENbHBIA 00BEM
rasza paBeH MY/KT. Pesynprar okpyriuTs 10 1 paspsna mocie 3ansaToi.
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B koTesbHOM LieXe 3JIEKTPOCTaHIMHM COXKEeHO 60 T KaMEHHOro yIJjs, TEIUIoTa CrOpaHusi KOTOPOTo
29000 x/Ix/kr. B pesysnprare cropanust kameHHOTro yrisg 20 % TemIoThl IPEBPaIieHo B JIEKTPUUECKYIO SHEPTHUIO.
KonmdecTBo TEmoThl, MpeBpameHHoe B AIEKTPHYECKYIO YHEPTHIO, paBHO _ -103 xJ[xk.

Cwmech razoB CO2 u N2 HaxoauTcs npu abcomoTHoM aasineHnn 3 MIla. [TapruanbHoe naBieHHE YIIEKHCIOTHI
1,2 MITa. Macca ra3oBoii cMecH __ KT. Pe3ynbTaT OKpyTIHUTH 0 IEJIO0Tr0 YHCIa.

ITpu Temneparype 100 °C Ha TMHUM HACBHIIEHHS YAETLHBIN 00beM Boabl 0,001044 M3/kr, a yaensHbIH 00beM
mapa 1,674 m/kr. JIist BIaKHOTO mapa ¢ yaenbHsIM o0beMoM 1,289 M/kr cTenenb cyxocTd paBHa . Pesymbrar
OKPYIVIUTB A0 2 paspsiaa Mocie 3arsTou.
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Moayab «Teniooomen»

Hucmpykuyus: B sadanusix Al — A18 svlbepume npasuivhbie omeemol U HaHecume cOOMEEmMCmseyouyio MemKky Ha
onanke omeemos. 3a kaxcowlil npagunbhsill omeem 8 3a0anusx A1-A18 evicmasnsiemcsa ooun 6ann.

3akonuute Boipaxenue «[lepemady Tema OT OJHOW YacTH Tejia K JAPYroil WM OT OJHOTO Tejia K JAPYyromy,
HaXOISIIEMYCsI B CONPUKOCHOBCHHH C IEPBBIM, HA3bIBAIOT. ..»

1) TemIompOBOAHOCTHIO

2) TemmooTHauei

3) Temnmonepenaueit

KakoBo HamnpaBiieHHE rpaiueHTa TEMIIEPATYPbl OTHOCHTEIHFHO H30TEPMUIECKON IIOBEPXHOCTH?
1. o HOpMaylu B CTOPOHY BO3pacTaHuUs TEMIIEPaTyphI
2. 10 HOpMaJu B CTOPOHY MaJIeHUs] TEMIIEPATYPhI
3. 10 KacaTesJbHOH B CTOPOHY BO3pacTaHMUs TEMIIEPaTyPhI
4. 10 KacaTeJIbHOU B CTOPOHY NaJICHUS TEMIEPaTyphl

TepMudeckoe COTPOTUBIICHIE OTHOCIONHOHN IIOCKOI CTEHKH TOJIIWHONW O OTIPENeNseTcs BRIpaKCHUEM:

1) a 2) EVR 3) o A 4) A

Kak 3aBucHT auHE#HAs INIOTHOCTHh TEIUIOBOTO ITOTOKA q( Hepe3 NUWINHAPUYICCKYHO CTCHKY OT OTHOLICHUA

JTNaMETPOB d2 / dl?
1) Cpocrom d, /d, g, ymenbmaercs
2) Cpocrom d, /d, q, ysemmunsaetcs

3) Cpocrom d, /d; @, cHauana ymenbuiaetcs, a MOTOM yBeTHUMBACTCS

Kakue pexxuMbl IBHKEHHS )KUAKOCTH BbI 3HaeTe? YKaxuTe BCE IMPaBUIbHBIE OTBETHI
1) JlamunapHbIit
2) TypOyneHTHBbIH
3) TepexoaHsrii
4) T'paBuTAlMOHHBIN

VYkaxuTe pasMepHOCTb K03(GHIMEeHTa TeIIO0TIA4H.
Bm Bm Bm Bm

1. MK o M*-K* 3 m- K 4. M
Uro xapakTepusyeT Kputepui (uucio) PeitHonbaca?
1) CooTHOIIEHUE CHJI HHEPIIMU U CHJI BA3KOCTH B JBHIKYIIEHCS XKHUAKOCTH
2) CoOOTHOIIIEHNE CHIT MHEPIIMU ¥ IPABUTAIIMOHHBIX CUJI B JIBUKYIIEUCS HKHKOCTH
3) CooTHOIIICHNE CUIT HHEPIIMU U MO IbEMHOU CHJIBI B ABHXKYILEHCS JKUIKOCTH
Kakast u3 npuBeieHHBIX HIDKE (HOPMYIT T pacyeTa TeIUIOOTAaYH IPU Pa3BUTOM TYpPOYJICHTHOM PEXHUME J[BH-
JKEHUSI KUIKOCTH B JUTMHHOM TpyOe sABJISETCS MPaBUIBHON?

1) Nu=C-Re"-Gr".pr"
Nu=C-Re" Pr"-(Pr/ Pr )

2)

3 Nu=C -Gr™-Pr"- (Pr/ Pr,)

4y Nu=CRe"
VKaKuTe TI0CIeI0BATEIBHOCTh CMEHbI PEKUMOB KMIIEHHS JUTS CITyuasi, KOT/Ia PeryIMpyeMoii BeTHIMHON ABJIs-
ercs At=1_—1 (At Bospacraer).

1) Tly3bIpbKOBBIA, IEPEXOTHBIM, MIICHOYHBIH

2) Tly3bIpbKOBBIi, MIICHOYHBIH, TEPEXOTHBIH

3) TlneHOYHBIH, TePEXOAHBIH, Ty3bIPHKOBBIH

4) TlepexoIHbIi, NICHOYHBIH, MTy3BIPHKOBBI
Ot Kakux (HaKTOPOB 3aBHCUT BEIWYHHA KPUTHUECKOI INIOTHOCTH TEIUIOBOTO MOTOKA MPU KUIIEHHUH TETUIOHO-
cuTens B TpyOax u KaHayax?

1) MaccoBoe pacxoanoe napocopepxanue ( X)
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2) Maccosas ckopocts ( OW)
3) [Hasuenne ( P)

4) TemmepaTypa CTCHKH (tcm )

Kakumu XapakTepucTHKAMHU OIMCHIBAIOTCS CBOMCTBA TeJa 110 OTHOLICHUIO K MOTOKY MAJaloIero Ha Hero u3-
IyqeHus?

1) KoabhouipeHT mormomeHns

2) KosddumueHT oTpaskeHuUs

3) Kosddunuent nporyckanus

4) Kosddumnuent mupdysun

Kakas cBs3b CymiecTByeT MeXIy CTEIIEHBIO YEPHOTHI CEpOro Tena € | ero K03 GUIHNCHTOM MOTJIONICHUS
A?3nece T — a6eomornas TeMIepaTypa Tena

1) e=A

2) g=A2

3) e=A-1/T
4 g=1/A

Ecnu Mexay nByMs IUTaCTHHAMH, MEXKIY KOTOPBIMH OCYIIECTBIISIETCS JIyYUCTBIN TEMI000MEH, PAaCOIOKHUTh
9KpaH, a CTETIEHH YePHOTHI BCEX MOBEPXHOCTEH (IIIIACTHH M HKpaHa) OJMHAKOBBI, TO KaK M3MEHHTCS IOTOK M3IIyde-
HUS MEK/Ty TUIACTHHAMU?

1) VYwmenbmmres B 2 pasa

2) VYwmeupmutcs B 4 pasa

3) VYwmenpmmres B 1,5 pasa
YpaBHEeHHE A1 KOHCTPYKTOPCKOTO pacdeTa peKylepaTHBHBIX TETNIOOOMEHHBIX allliapaToB UMEET BHI:

‘ (t-t,)
1) Q=k-At,-F; 2) Q=C,-¢- T e S)Q:Q-F; 4) g=k-At.
100 ”

ITon BOOSIHBIM SKBHBAJIEHTOM IOHHUMAIOT IPOU3BEICHHUE

) w=c(t,—t,); 2 w=kFAt,; 3) w=c-G; 4 w=G(t —t,)

IIpu pacuete cpenHero TeMnepaTypHOro Hamopa Ajs anmnapara co CIOXKHON CXeMOU IBMKEHHS TEIIOHOCUTE-
Jiel MoNpaBOYHBIA KOI(GGHUINEHT YMHOXKAIOT Ha CPEAHENIOrapU(PpMUYECKUH TeMIlepaTypHBIi HAIIOP, OIpeIeICHHbIN
KaK JUIs:

1) TIpoTHBOTOYHOTO ammapara

2) IlpsmoTouHOro ammapara

3) Amumapara ¢ epeKpecTHBIM TOKOM

4) TlonepevHO-MPOTHBOTOYHOTO aNmapara

Pa3zmepHOCT KO3 HIIEHTA TeIUIONEepeaadH P pacuyeTe TeIIO0OMEHHOTO anmapara:
1. Br/v? 2. Br/(M* K)
3. Ix/(M? K) 4. Br/(m K)

B kaxoM cirydae cxeMbl IPSIMOTOKA ¥ IPOTHUBOTOKA MOYKHO CUUTATh PABHOLICHHBIMU?
1) Tlpu oMMHAKOBBIX TEMITEPATyPax TOPSTYETO U XOIOIHOTO TEIIOHOCUTEIEH Ha BXOJIE B TETUIO0OMEH-
HbII anmapar
2) Tlpu OIMHAKOBBIX TEMIIEPATypax TOPSIUETo U XOIOJHOTO TEIIIOHOCUTEIICH Ha BBIXO/IE TEMI00OMEHHO-
ro amnmnapara
3) Tlpu KUIICHNM ¥ KOHICHCAIINH OJJHOTO U3 TEIJIOHOCHTEICH
4) Tlpu 0MHAKOBOW TIONIA 1M TIOBEPXHOCTH TEIIOOOMEHA

Hucmpykyus: B 3a0anusx Bl — B3 ycmanosume coomeemcmeue u Hamecume cOOMEEMCMSYowue Memku Ha
onanke omeemos. 3a kaxicowlll npasuibHbiltl omseem 6 3adanusix Bl — B3 evicmasnsemcs osa bana.

YcTaHoBHTE COOTBETCTBUE MCXKIY BUAOM MaTcpuaa u TCIIONMPOBOAHOCTHIO

Martepuan Tennonposoanocts, Br/(M-K)
1. Cranp yryepoaucrast A. 45
2. Bo3gyx 5. 0,018
3. Kupnuu B.0,2...0,3
4.  AnroMuHHMH I'.200
H.2...5
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VYcTaHOBHTE COOTBETCTBUE MEKAY POAOM I'paHUYHBIX yCJ'IOBI/Iﬁ TCIJIOMPOBOAHOCTH U MATEMATUYCCKUM OITU-
CaHHUCM

Pon rpannuHbIX ycnoBuit MaremaTtuyeckoe onrMcaHue
1. I'paHuyHbIE YCIOBUS MEPBOTO poIa ot
Al —gviy S
ot ), c-p
2. I'pannyHBIe YCIIOBHSI BTOPOTO POAA E. tc =f (X, Y, Z, ’C)
3. I'paHn4HbBIE YCIOBUS TPETHETO POJIA ot a
B.| —| ==-(t,—t )
on). A
4. I'panu4HbBIE YCIOBUS YE€TBEPTOTO Poja
N CAENES
on ), on ).
1 G =f(xy.27)

Hucmpykuyus: B 3a0anusx Cl1 — C2 3anuwume opmyny, nposedume 8bl4UCIeHUS U 3anuuiume Ha OJaHKe omeée-
MO8 NOJYUEeHHbIL 0MEem C pasMepHOCmbio. 3a Kaxicovili npasuivusiti omeem 6 3adanusax Cl-C2 gvicmaensemcs
yemvipe OaLIA.

2
YeMy paBHA IUNIOTHOCTH TEIJIOBOTO MOTOKA, €CJIM KOI(P(HUIIMEHT TEINIOOTAAYH OT cpeabl K cTteHke 35 Br/(m™K),
temreparypa cpennl 21 °C, Temneparypa crenku 20 °C?

C2. [Uemy paBHa CTeleHb YEPHOTHI ceporo Tena u 3HaueHue E g mpu Temmneparype T=800 K, ecnu E,,=60 kB1/M?,
Eorm=48 kB1/M%?
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Moayasb «I'maporazoamHaMuKa
Hucmpykuusn: B 3a0anusnx Al — A12 evibepume 00un npasuibHblil omeem u HaHecume cOOmMeemcmayiouyio Memxy
Ha Oaanke omeemos. 3a kaxcovlil npasuivHlil omeem 6 3adanusx AI1-A12 svicmasisemcst 00un 6ai.

Junamudeckuii KO3(GGUIMEHT BS3KOCTH C YBEITUUCHHEM CKOPOCTH  CKOJIBKCHUS CIOEB KUIAKOCTH
1. He u3smenurcs; 2. YBenumuurcs; 3. YMEHBIIHUTCA.
B ocHOBHOM ypaBHEHUU THAPOCTATHKHU OTPaXKEH 3aKOH
1. Apxumena; 2. Macxkas; 3. Diinepa.
3aBUCHUMOCTD ISl ONPEACICHUS U3MEHEHHSI 00hEMA KUJKOCTH C U3MECHCHUEM TEMIIEPATyPhl OMPECISCTCS 110

thopmye

L oaw =AW w

2. AW = At-W - 3 3 AW =——
ﬂt At- :Bt
Kakast 3 npuBeAEHHBIX 3ITI0P W30BITOYHOTO TABJICHUS SBIISICTCS IPABUIHHOM?

2. 3.

T 7 JJISLTIOTOKA C_IOJHBL
=r'D. 3. y=2w-D.
IIpu ycnoBuu MpOX0XKIESHUS INIOCKOCTH CPaBHEHHUS 110 OCH TpYyOBI TpyOKa IInto m3mepser

1. ITonayto snepruro. 2. [loreHnuanbHyto 3Hepruto. 3. KuHeTHueckyo sHepruo.

VKaxnTe pasMepHOCTE Pacxoa.
1. m/c2 2. mc. 3. me.

Vxkaxure MpaBUJIbHOC COOTHOILICHUEC AJI YHCJIa PeﬁHOJ‘IBL[CEI.
l-u (-9 P,
1. L2 —. 3.
v u p-u

@311}0@)1 0e3pa3MepHBIX CKOPOCTEH, OTHECEHHBIX K CPEIHEH CKOPOCTH MOTOKa, IIPH JJAMUHAPHOM PEXHME C yBe-
JWYCHUEM PAcXoid, HE BHI3BABIIEM N3MEHEHHS PE)XXKUMA,
1. He uzmensres. 2. BritsinyTes.

3

3. HammomusTCs.

Ykaxure 3aBUCUMOCTD JJIS pacueTa KOPOTKOH TpyOs! IpH UCTeYeHUH U3 Oaka B Oak ¢ HarmopoM H.

L.H=>h,.

2
2. H =ﬂ+2hw.

b |

2-9
P
r9

a-V?

H=——+—-—+

2-9

>h,.

VYxaxure popmyiy bopaa ans onpenenenus koddduipeHTa MECTHOTO COITPOTUBIICHHS IIPH BHE3AITHOM pac-
MINPEHNH.

2 2
. . .
_| @ ) _| @ ) _| @
Lg,=| 241 2¢,=|2-1|; 3g,=|2-
, 2 2]
VYKaXuTe MPaBHIEHOE HOCTPOECHHE HATIOPHOI U TThe30METPHUECKO#l JTIHHHIA.
1. 2. 3.
[ SN SR BN
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Hucmpykuusn: B 3aoanusx Bl, B2,B3 onpedenrume npunaonesicHocmos cmpoyek, oboznavennvix oykeamu (A, b, B),
K cmpoukam, obo3navenuvim yugpamu (1, 2, 3, 4, 5), u nanecume coomsemcmayiowjue Ommemxu 8 o6iauKe omee-
moa. 3a Kascowvill npasuivbibiil omeem 8 3adanusx B1-B3 evicmasnsemcs 0sa banna.

E Yemanosume coomsemcmeue
1. KoaddumneHT TemrepatypHOTo pacInpeHus A. [ 1 ]
lla
2. Koapunnent oo6peMHOTO CyKaTust b. [ 1
°Cc
3. Monayns ynpyroctu B. [11a]
B2. |Vemanosume coomsemcmsue
1. KBagpaTnuHbii 3aK0H A. 64
" Re
2. JlamunapHas 0071aCTh CONPOTUBICHHUN b. 1=0.3164-Re ™%
3. O0macTh THAPABIMYECKH TIIATKUX TPYO B. A=A (Z)
B3. |Ycmanosume coomsemcmeue
1 3akoH Ilackans A. P
gz + — =const
o,
2. 3aKOH COXpaHEHMsI SHEPTUU b. P U2
gz + —+—=const
p 2
3. OCHOBHOE ypaBHEHHE I'HPOCTATHKN B. P=p,+0-0" h

Hucmpyxkyun: B 3a0anusx C1 — C3 npouszeedume mpebyemvle 8blUUCIeHUS, 3ANULUME NOTYYEHHbLL Pe3YIbmam 8
O1aHK 0MEemo6 6 eOUHUYAX UBMEPEHUsl, YKA3AHHbIX 8 meKkcme 3a0anus. 3a npasunvhulii omeem 6 3adanusx C1-C3
8blcmagasiemcs uemoipe Oaia.

Omnpepenuts moTepu mo anwHe B TpyOe mmmHo 100 M, muamerpom 200 MM, mpomyckaromeid pacxonm Q =
0.0628 m%/c, a kosduument Tperns A = 0.025. g =10 m/c?.

[Ipu ycranoBuBmemMcs apmwkeHnn Re = 1200, yemy Oynet paBHO uncio Re, eciu ¢ H3MEHEeHHEM AuaMeTpa CKo-
pocThb Bo3pacTeT B 4 paza?

OnpesieNuTh pacxos KUAKOCTH B Tpy6e auamerpom d = 200 mm, amanoii £ = 100 M, eci noTepy 1o JimHe
hu = 2,5 M, Koo dumment Tperns mo e A = 0,025 , g npuasTs 10 M/c?
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Monaysb «TexHO0J10TUsl HEeHTPAJIU30BAHHOT0 MPOU3BOICTBA 3JIEKTPOIHEPT UM
Hnempyryus: B 3a0anusx AI1-A9 evibepume ephvle omeemvl U HaHeCume COOMEEMCmMeEyoujue Memxku Ha oaanke
0meemos.
1. Ileperpes napa npu 3aJaHHOM HAa4aJbHOM JaBJeHUH NPUBOAUT K
1. nossmmenuro KITJ] nukna Bcerma
2. mosprmennro KII/] nukia TOIpKO B cXeMax C cerapanuei
3. mosbrmenuro KII/I nukia ToapKo B CXeMax ¢ cernapaiyeil U mpoMIIeperpeBoM
4. cumwxkenunto KITJ] rukia

2. Teopernyeckasi JHTAJIBNNS 0TPA0OTABIIEro B TYPOHHE Mapa MPH NOBLIIIEHNN HAYAJbHONH TEMIIEPaTyPhI U
NMOCTOSIHHBIX 3HAYeHHSAX HA4YaJIbHOI0 U KOHECYHOI'0 JaBJICHUS

YBEJIUUUTCS BCEra

YMEHBIIUTCS BCETa

HE N3MCHUTCS

YBEIMUYHUTCS TOJIBKO B UKJIC HACBIIIEHHOTO Iapa

YMEHBIIUTCS TOJIBKO B UKJIE HACHIIIEHHOTO T1apa

YBEIMUYHUTCS TOJIBKO B IIUKJIE TIEPErPETOTO Tapa

YMEHBIIUTCS TOJIBKO B IIUKJIE IIEPErPETOTO Iapa

NookwhE

3. Perenepanusi - 310

1. mogorpeB nuTaTEIHHOMN BOIBI ITAPOM, COBEPUIMBIINM MEXaHHUECKYIO paboTy
2. TOTIOIHUTENBHOE OXJIKICHHE OTpabOoTaBIIEro mapa

3. IO/IOTPEB CETEBOI BOJBI 3a CUET TeIjIa 0OTPabOTaBILEro mnapa

4. IOZOTPEB MUTATEILHOMN BOJIBI TAPOM

4. B pereHepaTHUBHBIX NIOJ0rpeBaTe/IsiX He00X0AUMO UMeTh (0JIbLIee AaBJIeHUe BOJAbI 10 CPABHEHHIO C rpe-
OLIHM NAPOM C LIeJIbI0

1. mpeoTBpaIIeHNs] BCKUIIAHHS BOIbBI

2. MHTeHCH(UKAIIUH TEIT00OMeHa

3. yMeHblIeHHsT He00X0IUMOi TOBEPXHOCTH Harpesa

4. noBbIIIeHHs 0€30MAaCHOCTH IKCILTyaTallUH OA0TrPEeBaTEs

5. CHWXKEHHUS TOTPebIieMOit HaCOCOM MOIIHOCTH

5. Koa¢punueHnt Temnopukanuu — 3T0 OTHOIIEHHE

1. MakcHManabHOTO OTITyCKa TETUIOTHI U3 OTOOPOB TYPOMHBI K MAKCUMAIILHOMY OTIYCKY TEIUIOTHI TOTpEOUTE-
JFO
TEKYILETo OTITyCKa TeIlIa U3 0TOOPOB TYPOUHEI K ITOJIHOMY OTITYCKY Teruia oT TOL]
MaKc. OTITyCKa TeIUIa U3 OTOOPOB K €€ INMEKTPUICSCKOH MOITHOCTH
MaKCHUMAaIIbHOTO OTIYCKa TEIDIOTH IOTPEOUTEINIO K K MaKC. OTITYCKY TEeIUIa U3 OTOOPOB TypOHHEI
MOIITHOCTH, BBIPAaO0OTaHHOH Ha TETIOBOM MOTPEOICHNH, K OTITYCKY TEIIOTHI OT TYPOOYCTaHOBKH

aorwd

6. ®opmyaa pias pacdera KIIJ naporypOuHHO# yCTAHOBKHU 1O BbIPA0OTKe JIEeKTPOIHEpPruu, rue: Q. - or-
nyuenHoe temio u3 TY; N, - s1exkrpudeckast MOIIHOCTD; Q. - pacxoa Temaa na IITY

1 KHJI:Nal (QTy'QOT)

2. KIJ=N./(Qry*Qor)

3. KIA=(N,+Qur)/Quy

4. KHI[=(N3'Q0T)/QTy

7. Kakue u3 nepe4ncjeHHbIX (paKTOPOB 00ecnednBaloT 3(pPeKTUBHOCTD 1eadpaluu
. BBINAp U3 Aea’paropa

. HarpeB BOJBI JJO TEMIIEPATYPhI HACHIILEHUS

. BBICOKO€ JaBIIEHHE TPEIOIIETo Mapa

. TIOIOTPEB BOABI B Aeadparope MeHee 5 C.

W N —

8. I3 kakoii TOYKH BHYTPEHHEr0 00bEMa easpaTopa NPOU3BOAUTCS ylAajeHHe HEKOHIEHCHPYOIUXCS I'a-
30B?
1. U3 caMoii BepxXHEH TOUKH Jieadparopa
. HETIOCPEACTBEHHO HaJl ypOBHEM BOJIbI B Oake
. U3 caMOl HIXKHEH TOUKHM KOJIOHKH Jieasparopa
. HETIOCPEACTBEHHO BO3JIE MAaTPyOKa MOIBOJIA TPEIOIIEro mapa

W

9. IIT'Y ¢ BBICOKOHANIOPHBIM NMAPOreHEPATOPOM MOKET padoTaTh Ha
1. npupoAHOM rase U JIETKOM >KUJKOM TOIUINBE

35



2. m1000M TOILJINBE
3. TBEpPIOM TOILIMBE
4. TBEPIOM U JKHUIKOM TOILTHBE
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Monayib « ABTOMATH3aIMsI TENJIOBBIX NMPOIECCOBY
Hnempyryus: B 3a0anusax AI1-A10 evibepume geprvle omeemvl u Hanecume cOOMEEemMcmeyioujue Memku Ha oaanke
0meemos.
. OOBeKT ynpaBiIeHUs XapaKTePU3yeT TEPMUH
. Iapore”HepaTop 2. TeMieparypa 3. peryJupyrouiui KianaH
. TypOoHacoc
. OrpanuyeHue Ha UCTIOJIb30BAaHKE MPHHIIUIIA PA3OMKHYTOTO yIIPaBICHUS
. BBICOKAsl HHEPIIHOHHOCTh 00BEKTa
. OTCYTCTBHE 33/1aTUUKa
. 00BEKT OIHCHIBACTCS 3BEHOM 3aIla3/bIBaHUs
. OTCYTCTBHE MIOMEX
. Crkonbko mmiryniscoB B ACP nuranus 6apabaHHOTO KOTenmoarperara?
1. 1

WPk WD~~~

2. 2
3. 3
4. 4

4. Buspl CyXaloImux yCTPONHCTB, HCIONB3YEMBIX B KaU€CTBE TIEPBUYHBIX ITPe0oOpa3oBaTelici B pacxogoMepax nepe-
MEHHOT0 TIepernajia JaBiIeHus (TPU BapuaHTa):
1. Juadparma
Comno
Huck
Tpy0a Benrypu
Koo

ok 0

5. Kakne )XUAKOCTH MOTYT TOJaBaThCS BO BIPHICKUBAIOIINH MTAPOOXIAUTENb U PEryIHPOBAaHUSI TEMIICPaTyPhI
meperpeToro mapa (1Ba BapuaHra)?

1. Korgencat TypOHUHBI

2. CoOCTBEHHBIN KOHIAEHCAT

3. IIutarenbHast Boaa

4. Oxnaxkaaromas BoJia

6. Kakoii hakrop BiuseT Ha HaTH4YKE KOJIeOaTeIbHBIX MPOIIECCOB B Maponeperpesaree?
1. HerepMeTHYHOCTh KOHCTPYKIIUH

2. Hapymenne NpoYHOCTHBIX XapaKTepUCTHK (TUIABJICHUE) MaTepraa
3. Huskuit KI1J] xotnoarperra
4. TloBbllleHNe 3HAYCHHS BEPXHEH/HIDKHEN YCTAaBKH TEMIIEPATYPHI IIEPErpeToro napa

7. J1;1st aBTOMaTHYECKON CHCTEMBI PETyJIHMPOBAHUS TEIIOBOW HATPy3KU KOTJIoOArperara Touka 0Toopa JaBieHHs pac-
IOJIO’KEHA. ..
1. B BepXxHel 4acTu TOTKHU 2. Ha BXOJIE B KOTEN 3. Ha BBIXOJI€ U3 KOTJa 4. IOCie maporep erpeBares

dP, .
8. Kosthdumuent 4 B BrIpaxkeHuH 171s ummyiisca o temnry Q = A-—2+ J[ -(llm - lm) XapakTepu3yerT.

dt nn

1. akKKyMYJIHPYIOIIYIO CIIOCOOHOCTH KOTJIa
2. Harpy3Ky
3. TenoBOCHIpUSITHE
4. aBTOMaTH4YECKUi KO3()(PUINECHT HAarPY3KH
9. Kakoe ycTpoicTBO CIIyKUT [UISl IT0JIa4U BO3AyXa B TOIKY
1. aemMococ
2. BO31yXOMNOAOrpeBaTesb
3. IOyTbeBOW BEHTHJISTOP
4. TMPKyIAMOHHBIN HacoC
10. [yis KaKoro BHa TOIUIMBA CXEMa «TeII0-Bo3ayx» Hauboiee shpdhekrnBHa B ACP 5KOHOMHUYHOCTH IpoIiecca

ropenus?
1. xuuakoe
2. TBepmoe
3. razoo0pasHoe
4. reneobpa3HOE
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KOMIUVIEKCHOE 3AJJAHHUE - 15 6an110B

Iaporyp6unnas ycranoska TOC ¢ HavanbHbIMK mapameTpamu mapa P,t) u xoneunsiM naBinenueMm P

paboraer no LUKy PeHKHHA C OQHOCTYNEHYATHIM PEreHepaTHBHBIM 0TOOpoM ( P) st monorpesa muTaTenbHoM

BOJIBI B TCIIIOOOMEHHIKE CMEIIMBAIONIEro Tuna — puc. 1. Pacxox octporo mapa pasen D, . Ilotepn nasiemus B cro-

MOPHOM M perynupyronieM kinananax Typounst (CPK) cocrapmstor 6B, % or Po’ DJekTpuyeckas Harpyska coo-

CTBEHHBIX HYXX[ CTaHIMK paBHa N ., , % 0T N, .

Ilotepu Ha ApoccenupoBaHUE B JPYTHX 3JIEMEHTaX TEMJIOBOM CXeMbl He yuuThIBaTh. [lOBbINIEHHEM 3H-
TaJIBIIMU B Hacocax npeHeOpeus. [loTepy TeNIoTHI OT KOTiIA K TypOUHE HE yIUTHIBATS.

KH S

Puc. 1 Cxema IITY

HcxonHele naHHBIE

[TapameTp Ex. m3mep. 3HavyeHne
PO MlIla 5,0
to °C 500
PK MIla 0,005
Pl MlIla 0,1
DO kr/c 30,0

N CH % !
5P, % 5
Ti ] 0.80
Ny - 0,91
uy - 0,995
n, - 0,997

YcaoBHBIE 0003HAYECHUS

1, - BHyTpenHuii otHocutenbHbii KI1JI TypOunsi,

N - KA xorna; 77, , 7], - mexanuueckuii KIIJI u KIIJ{ renepatopa cOOTBETCTBEHHO;

p
Q 77 =29300 xJIk/Kr — HU3IIas paboyas TEMIOTa CrOPaHUs YCIOBHOTO TOILIHBA;

N CcH - YIEKTpHYECKas MOIIHOCTh Ha cooctBerHbIe HYXIBI TOC (% oT N 9 ).

Buvtnoanume cnedyroujue 3a0anusn.
1. Ompenenuts napameTpsl pabovero Teja B XapaKTEPHBIX TOYKAX CXEMBI U 3alUCaTh 3HAYSHUSI B TUCHKH:

Hmoeo no 3a0anuio 1 — 7 6annos.

Touka 1 h = kJx/kr 1 6amn Touka 5 ' kJIx/kr 1

0 hK - oas
Touxka 2 ' MIla 1 6ann Touxa 6 t = °C 1

Po = 1B 6aJin

Touka 3 h = KJDK/KT 1 6ana Touka 6 h. = kJIK/KT 1

! 1B a1
Touxa 4 h. = KJDx/KT 1 6ann

K

2. CocraBuTh ypaBHEHHUS TEIUIOBOIO M MAaTEPHAILHOIO OAJIAHCOB IS PEreHEPATHBHOIO MOI0TPEBATEIs, Pac-
CUHTATh U 3aMUCaTh B SUCHKH 3HAUYEHUSI OTHOCHTEIHHBIX PACXOI0B:

IPEFOIIEro mapa

o=

1 6aaa

HarpeBaeMoi BOJIbI

Oy =

1 6aan

Hmoeo no 3a0anuio 2 — 2 6anna.
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3. Omnpemenuts U 3anucaTh 3HAYCHUS B TUCHKU:

3JIEKTPUUECKYIO MOITHOCTh TypOUHBI N.= MBrTt 1 6ann
3

pacxoj TeIIoThl Ha TypOOYCTaHOBKY Q - MBrT 1 6ana
TV

pacxo]] yCIIOBHOTO TOILIMBA B KOTJIE B-= Kr/c 1 6ana

KIIJI craHimu 1o BEIpaOOTKE JIEKTPOIHEPTHH = - 1 6ann

KII/I craHIuy 0o OTHyCKy 3JI€KTPO3IHEPIUU - 1 6ann

VY. pacxos yCI0BHOTO TOILJIMBA M0 OTIYCKY 3J€KTPOIHEPTUU = 2 y.T. 1 6ama

KBm -u

HUmozo no 3a0anuto 3 — 6 6annos.
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