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IIpenuciosue

ITporpamma cocraBrnena Ha ocHoBe ®I'OC u OOII TITY HanpaBneH#s IOArOTOB-
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ITporpaMMa rocynapCTBEHHOTO MEXIUCIMIUIMHAPHOIO SK3aMeHa 1o HampasieHuto 13.03.01
«TemmosHepreTka M TEIJIOTEXHUKA» COCTaBJICHAa Ha OCHOBE pa0OYMX MPOTPaMM UCIHIUIAH:
«Texuunueckas TepmoauHamukay, «Temmomaccooomeny, «['uaporazoannamuka», «TemnoBsie u
ATOMHBIE AJIEKTPUYECKUE CTAHIIUNY, «ABTOMATU3AIMS TEIVIOBBIX MPOIIECCOBY.

TEXHUYECKASA TEPMOJANHAMUKA

1. OcHOBHBIE NOHATHS U ONpeAeTeHUs TEPMOANHAMUKH

TexHuueckass TepMOAMHAMMKA KaK TeopeThyeckas Oa3a CHEHMATIbHBIX JAUCHUILIUH.
IIpeamer U MeTOAB!I TEPMOAMHAMHUKH. TepMOIMHAMHMUYECKas CHCTEMA M OKpYyXKarolas cpena.
Tennora un paboTa kak ¢popma nepenauu sHepruu. TepMuyeckue napaMeTpbl COCTOSHUS. YpaB-
HEHUE COCTOsAHMSA. MneanbHblll ra3. YpaBHEHUE COCTOSHHs WACAIBHOIO rasa. PaBHOBECHbIE U
HepaBHOBeCHBIE Ipouecchl. OOpaTtumsble U HeoOpaTuMble mpouecchl. Kpyrossie nporecchl (LUK-
ab1). OO1IME CBOMCTBA ApaMETPOB COCTOSHUS.

2. CMecH UaeaJbHbBIX I'a30B

[Taprmanesabie naBineHust 1 00beM. 3akoHbl JlanbroHa. CriocoObI 3ajaHusl COCTaBa CMECH.
COOTHOIIICHHUS MEXIY JNOJISIMH. BBIUUCIICHHE IMapaMeTpoB COCTOSHUSI CMECH, ONpesciieHue Ka-
KYIIEHCS MOJIGKYJISIPHOM MacChl M Ta30BOM MOCTOSIHHOW CMECH, OMpe/elieHHe MaplralbHbIX
JaBJICHUM KOMITIOHCHTOB.

3. Ten10eMKOCTD

[Tonsitrie TermoemkocT. CpeaHsis U MCTHHHAS TEIUIOEMKOCTH. MaccoBas, 00beMHast U
MOJI?IpHafl TCIIJIOEMKOCTH. TCHHOCMKOCTB HpI/I ITIOCTOSTHHBIX O6"I)GMC 1 JaBJICHHUU. TCHHOCMKOCTL
B MIPOU3BOJILHOM TEPMOJMHAMHUYECKOM Iporiecce. MONIEKYISIpHO — KHHETHYECKasl TEOpHUsl Tell-
JIOEMKOCTH Ta30B. DJIEMEHTbl KBAaHTOBOW TEOPUM TEIIOEMKOCTH. TaOJIMLbI U SMIUPUUYECKUE
dbopMyIBI IS ONIpeieIeH s TeI0eMKOCTH. TermnoeMKoCTs cMecH pabodmx Tell.

4. IlepBblii 3aKOH TEPMOAHMHAMHKH

IlepBbIil 3aKOH TEPMOAMHAMUKH KaK 3aKOH COXpPAHEHUs W IPEBpalleHUs dHEpruu. Temn-
Jota u pabota — popmsl nepepaun 3Hepruu. [Ipunnun sxBuBasieHTHOCTH. PaboTa pacuirpeHus.
BuyTpeHHsAs sHeprus. AHaIMTHYECKOE BBIPAKEHHUE IMEPBOr0 3aKOHA TEPMOJMHAMHKHU YeEpe3
BHYTPEHHIOIO »Hepruto. TexHuueckas (BHEIIHssA, pacrosiaraeMasi) pabora. PaGora mepemerie-
HUS. DHTaIbNUA. AHAIUTUYECKOE BBIPAKEHUE MEPBOrO 3aKOHA TEPMOJMHAMMKYU Yepe3 IHTaIlb-
nu0. PopMyJIMPOBKH NIEPBOT0 3aKOHA TEPMOAMHAMUKH. BbIpaskeHHEe IIEpBOro 3aK0Ha TEPMOIH-
HaMHUKU JJIs IPOLIECCOB C TPEHUEM.

5. Bropoii 3aK0H TePpMOAMHAMHUKHU

OOpatumble 1 HeoOpaTuMbIe Tporecchl. POPMYIUPOBKH BTOPOTO 3aKOHA TEPMOJAUHAMHU-
k. TepmoauHamuueckue HUKIbL [Ipsimble n oOpaTHble UKIBL. TepMmuueckuil kKodhdULIUEHT
MOJIE3HOTO JICWCTBUS IMKJIA TEIJIOBOro jaBurareis. OO0paTumble 1 HeoOpaTuMble UKIbL. L{uki
Kapno u ero ko3¢ dunnent nonesnoro neiicteus. Teopema Kapno. DuTponus kak GpyHK1Ius co-
CTOSIHUS. AHATUTHYECKOE BBIPAXKEHHUE BTOPOTO 3aKOHA TEPMOJMHAMUKHU JUIS OOpAaTUMBIX MpO-
LIECCOB. DHTPONUS WJEATBHOTO ra3a. /-s — nuarpaMma M €€ CBOMCTBA. TepMOJAMHAMUYECKHE
UKJIBI B 7-s — nuarpamMax. TepMoanHaMuuecKkas Iikana Temreparyp. AOCOMIOTHBINA HYJIb TEM-
neparypbl. AHAIUTUYECKOE BbIpaXEHHE BTOPOTO 3aKOHA TEPMOJMHAMUKH JiI HEOOpaTHMBbIX
nporieccoB. M3MeHeHHe SHTPONMHM 3aMKHYTOH H30JMPOBAHHOM CHUCTEMBI MpPU HEOOpaTHMBIX
mporieccax. JKceprusi Kak Mepa paboTocrocoOHOCTH. DKCeprus TeIia U MoToka BemiecTsa. [lo-
TEpU PKCEPruu MpU HEOOPaTUMBIX MpoLeccax. DHTPONUMHBIN METO pacyeTa NOTepb IKCEPruu
CUCTEMBI IIPU HEOOpaTUMBIX Mpolieccax.



CTaTucTU4ecKUil CMBICI BTOPOrO 3aKOHA TEPMOJAMHAMUKH. DHTPONHUS U TEPMOJIUHAMHU-
YeCKasi BEPOSATHOCTh COCTOSIHUA. IIpenensl mpuMeHnMOCTH BTOPOTO 3aKOHA TEPMOIMHAMUKH.

6. Xapakrepucruueckue pyHkunu u 1udpPepeHunajibHble YyPABHEHUS TEPMOIMHAMUKHI

Xapakrepuctuueckue ¢pyHkun. CBoOoaHast sHeprus. TepMoaAMHaMUYECKU MOTEHITHAIL.
XUMHUYECKUH MOTEHIHal. AHATUTUYECKHE 3aBUCUMOCTH MEXIY XapaKTepUCTHUYECKUMH (YHK-
usimu. OcHOBHBIE UG depeHIaTbHbIe YPaBHEHUS TePMOANHAMUKH. TepMudeckue Kodppuiiu-
€HTBI U CBA3b MEXKy HUMH. 3aBUcUMOCTh Mexny C, u C, BellecTna.

7. TepMoauHaMuka ujaeajabHoOro rada. TepMoanHaMuyecKkue MpPouecchbl

BuyTpenHsst 3Heprus, SHTANbIKA U YHTPONUS BEIIECTB B MJI€AJTLHO — ra30BOM COCTOSI-
HuU. Tabnuipl TepMOJIUHAMUYECKUX CBOMCTB HCANIbHBIX Ta30B. 1-s - U A-s - quarpaMmbl uje-
aJIbHBIX Ta30B U MX CBOMCTBA. OCHOBHBIE TEPMOJIMHAMHYECKHUE IMPOIECCHl HACATbHBIX Ta30B
(M30XOpHBIN, N300aPHBIA, U30TEPMUUYECKHM, aauadaTHBIN). [loMUTpOTHBIE MPOIECCHl U UX aHa-
3. Pacder mapamMeTpoB COCTOSIHUS M SJHEPTETUICCKUX XAPAKTEPUCTUK MPOIIECCOB 10 TadJIUIIaM
UJealbHBIX Ta30B.

8. Tepmoaunnamuka peasbHoro rasa. Boasinoii nap

TepmoauHaMUYecKne CBOWCTBA peabHBIX BEUIECTB. p-0 - AMarpamma npu (Ha3oBbIX Iie-
pexoaax KHUJKOCTH U ra3a. YpaBHeHnue Ban-nep-Baanbca. Kputnueckue napamerpsl BEIECTB.

HpI/IHLII/IH COOTBETCTBCHHBIX COCTOSHHH H HOIIOGI/IG TEPMOANHAMHWYCCKUX CBOMCTB Be-
niectB. 7-v-p - nuarpamma. KoadduuumeHnt cxkumaeMocTH. Y CIOBHsS paBHOBecUs MpHU (Ha30BOM
nepexone. IIpaBuno a3 I'm66ca. [lapooOpa3oBanre W KOHACHCANUSA. 3aBHCUMOCTH JIaBIICHHS
HACBILIEHHOTO Mapa oT TeMiieparypsl. Temnora ¢ga3zoBoro nepexona. Crenens cyxoctu. [lnasine-
Hue. CyOmumanus. daszoBas auarpamma p-f. TpoiiHas Touka. YpaBHeHue Kuamelipona —
Knay3suyca. AHOMauu BOJbl. Y I€TbHBINM 00BEM, SJHTAIBIUS U SHTPOMUS KUAKOCTHU, BIAXKHOTO,
cyxoro u neperperoro napa. Ceepxkpuruueckas o0nactb cocTosiHUM napa. TaOnauisl TepMoiu-
HAMHUYECKHX CBOMCTB BOJIbI U BOJSHOTO Mapa. 7-s- AuarpamMma Jjis mapa. A-s- AuarpaMmma BOJis-
HOro mnapa. Pacder mporeccoB U3MEHEHHs COCTOSHUS BOJISIHOTO Iapa 1o TallIMllaM U Juarpam-
Mam.

ypaBHeHI/ISI COCTOsIHUMA pCAJIbHBIX I'a30B.

9. Tepmoannamuka noroka. Mcreuenue u apocceiupoBaHue ra3os M Napos

VYpaBHeHHE TEPBOro 3aKOHA TEPMOJUHAMHUKHU JJISl MOTOKA. YpaBHEHHE HEPa3phIBHOCTH
notoka. OnpeneneHyre KoJu4yecTBa Teruia s noroka. Pacnonaraemas padora. [lapamerpsl mos-
HOTO a/1nabaTHOrO0 TOPMOXKEHHUS MOTOKA.

Como u muddy3op. CKOpocTh UCTEUEHHUS Ta3a U3 Cy>KHBAIOIIErocs coruia. Makcumab-
HBIM pacxoj U KpuTudeckas CKkopocTh. Kputndeckoe oTHOIIEHHE JaBiIeHH u TeMmeparyp. Kpu-
THYECKasi CKOPOCTh U CKOpPOCTh 3ByKa. Umcino Maxa - MaiieBckoro. 3aBUCHUMOCTb CKOPOCTH U
pacxojia OT OTHOILIEHHsI HA4YaJIbHOTO U KOHEYHOTO JaBJIEHUH. YCIoBUS Nepexo/ia CKOPOCTH MO-
TOKa 4yepe3 CKopocTh 3Byka. KomOmHMpoBanHOe coruto JlaBans. Pacdyer ckopocTu mcTedeHus
BOJISHOTO Tapa MO M3MEHEHMIO dHTanbnuu. Mcreyenue ¢ yuerom HeoOpatumoct. Koaddumu-
€HTBI CKOPOCTH, IOTEPh KHHETHYECKOW YHEPTUHU B PacXoia.

[TonsTHe O TeruioBOM corie. YpaBHEHHE Mpollecca JApPOCCeMpoBaHMs. TexHUueckoe
IIpUMEHEHHUeE Mpoliecca IpoccenrpoBanus. [IpoccennpoBanue uaeaibHoro rasa. Jpoccenupona-
HHUE BOJSHOrOo napa B h-S- nuarpamme. [loTepst skcepruu noToka npu apoccenupoBanuu. ud-
bepeHnnaIbHOE ypaBHEHHE aauabaTHoro apoccens — addekra. Temneparypa nunBepcun. Kpu-
Basi UHBEPCHH.

10. TepmoamHaMuKa cMeceill 1 PACTBOPOB
Cwmemenue razoB u napoB. OCHOBHBIE ciyyau cMmelleHus. CMelnieHne NoTOKOB Ta30B U
IIapoB.



[TaporazoBsie cmecu. BmaxxHblii Bo3myXx. AOCOJIOTHAs W OTHOCHUTENIbHAS BIIAXKHOCTD.
Temneparypa Touku pocsl. Binaroconepxkanue. s-d - tuarpaMMa BJIaXXHOTO BO3/1yXa.

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

11. IIpoueccsl B KoMIIpeccopax

Knaccudukanus KoMmpeccopoB U NMpUHIUN AeiicTBus. M3oTepMuueckoe, aquadaTHoe u
MOJIMTPOITHOE C)KaThe. 3aTpara paboThl HA MPUBOJA KOMIIpeccopa. MHOrOCTyNeHYaTblii KOM-
npeccop. OnTUMalIbHOE paclpeesieHue 1aBiIeHUs 10 CTyneHsM. PacueT MOIHOCTH npuBoAa U
OTBOJUMOTO TMpH OXJaKIeHUH Teruia. Pabora kommpeccopa B p-v - u 7-S - auarpammax. Heo6-
patumoe cxkatue. OTHOCUTENBHBIN BHYTpeHHUM U skceprudeckuil KI1/1 komnpeccopa.

12. I"'az0BbIe HUKJIBI

[uxnel nBurareneit BHyrpeHHero cropanus ([IBC). MnaukaTopHas auarpaMma W ITUKII
nBuratelis. LIUKiIpl ¢ MOBOIOM TEIUITHI IPU MTOCTOSITHHOM 00beMe, AaBICHHH, LIUKI CO CMEIIaH-
HBIM II0JIBOJIOM TEIUIOTHI U UX KOA(PPHUIMEHTHI 110Je3HOro aeiicTBusa. CpaBHEHUE IIUKIJIOB JIBUTa-
TeJe BHYTPEHHETO CropaHus. TepMOJAMHAMHYECKUN aHamu3 KOd(PQUIIUEHTA IMOJIC3HOTO JICH-
CTBHSI LIMKJIOB 110 CPEAHUM TeMIlepaTypaM MOABOJa U OTBOJA TEIUIOTHL. Y iebHas 00beMHas pa-
0ota. Y IenbHbIM pacXo/l TETUIOTHI U TOILINBA.

[Mukner razotypounnbix yctanoBok (I'TY). IlpunuunuanbHas cxeMa U LHUKIBI Ta30Typ-
OMHHBIX YCTAHOBOK C IOJIBOJOM TEIUIOTHI MPU MOCTOSHHBIX JaBICHUM Wiu oObeme. Tepmuue-
CKUH K03((HUIMEHT MOJE3HOT0 ASHCTBHS UIEaIbHOIO [IUKIIA.

JlelicTBUTENbHBINA UK M €r0 KO3 PHUIMEHT MOIe3HOTO ACUCTBUS. METOIbI TOBBIIICHUS
K03 pUILIMEHTA M0JIE3HOr0 JEeHCTBUS LIUKIOB ra30TypOMHHBIX yCTaHOBOK. OTHOIIEHHE pabOThI
KoMIIpeccopa K padore TypOuHbl. [loBbIlIeHNE HaYaIbHON TEMIIEpaTyphl raza nepes TypOuHOM.
OnTumanbHas CTENEeHb MOBBIIIECHNS JaBicHUs. Perenepanus TemioTsel B nukie. MHOrocrynes-
4aTOE CKATHE U CTYNEHYATHIN ITOABOJ TEIIOTHI B IUKIIE.

3aMKHYTbIE CXE€MBbl ra30TYpOMHHBIX YCTaHOBOK. PaGoume Tena 3aMKHYThIX cxeM. Lluki
ra3oTypOMHHOM YCTaHOBKH C ITO/IBOJIOM TEIUIOTHI IIPU MOCTOSIHHOM O00BEME.

13. Iukabl NapoTypOMHHBIX YCTAHOBOK

[{ukbl mapoTypOMHHOM YCTaHOBKH B p-v- U 1-s- nuarpamMmax. IIpuHimnuansHas cxema
napoTypOMHHON ycTaHOBKHM. PaboTa TypOMHBI M MUTATENBbHOTIO Hacoca. TepMuueckuil kodpdu-
IIUEHT I0JIE3HOT0 JAECUCTBHS LIMKJIA MapoTypOuHHON ycTaHOBKH. Pacuet Tepmuueckoro ko3pdu-
[[MEHTAa TMOJIE3HOr0 ACUCTBUS LIMKIA B A-s - IUarpaMMe U 10 TabauiaM BOASHOro mnapa. Metoasl
MOBBIIIIEHUS] TEPMUUECKOro Ko3((UIIMEHTa MOJE3HOro AeHCTBUS LMKIIa MapoTypOUHHON ycTa-
HOBKU. BiusiHue HavaabHBIX U KOHEYHBIX TApaMETPOB Mapa Ha TEPMUUECKHUI KO3PPHUIIMEHT 1o-
JIE3HOrO AeWcTBUs IUKia. [I[ppuMeHeHne napa BBICOKMX IapaMeTpoB. [[eHCTBUTENBbHBINA LUK C
HeoOpaTUMbIM aguadaTHbIM pacmupenueM napa. KoadduumeHnrt nonesnoro aecTsusi napoTyp-
OMHHOM yCTaHOBKHM. Y Ie/IbHbIE PacXo/Ibl lapa, TeIuia ¥ TOIJINBA.

Bropuunsiii neperpes napa. [IpuunHsl npuMeHEHUsT BTOPUYHOTO neperpesa mnapa. Lluki
CO BTOPUYHBIM II€pPErpeBoM napa B 7-s - u h-s - nuarpammax. [IpyHIMnIManbHas cxema napoTyp-
OMHHON YCTAaHOBKHM CO BTOPUYHBIM IeperpeBoM mnapa. OnTumaibHas TeMneparypa Hadajia BTO-
puyHOro mneperpesa mnapa. L{lukia mapoTypOUHHON yCTaHOBKH NPH CBEPXKPUTHUECKUX MapamMeT-
pax napa. L{ukiiel ¢ AByMs MPOMEXYTOUYHBIMH MEpEerpeBaMH napa.

PerenepatuBHble UKL PereHepaTuBHbIN NIOAOIPEB MUTATEIBLHON BOABL. MneanbHblil 1
TEOPETUUECKHI pereHepaTUBHbIE LUKIIbI. CXeMa pereHepaTuBHOrO MoJI0rpeBa ¢ 0ToopamMu napa.
N300pakeHre pereHepaTuBHBIX LUKIIOB B 7-s - U h-s - nuarpammax. Tepmuueckuit kodhduiu-
€HT ITOJIE3HOTO JCHCTBUS PEreHepaTUBHOro Hukia. OnTuManbHas TeMIiepaTypa MoAorpeBa MHu-
TaTeJIbHON BOJIBI U MaKCHUMaJbHbIN KOA((UIMEHT MOJIE3HOT0 JIeHCTBUS PEreHepaTuBHOIO LUK~
na. Ilpupoct ko3 dunrenHTa moyse3Horo IeHCTBUS PEreHepaTUBHOIO IHMKJIA B 3aBUCUMOCTH OT
qrciia 000pOTOB.



KomOuaMpoBaHHbIe UKIEL. [IpenmyiiiecTBa U HEJOCTATKUA BOJSHOTO Mapa Kak pabodero
Tena. buHapHbI UK B ero KO3 GUIMEHT Moie3Horo AcicTBusA. [IpuHIunuanpHas cxema Ou-
HapHOU MapoTypOMHHON ycTaHOBKH. KOMOWHUPOBaHHBIC MMAPOTa30BbIC IHUKIBL. TepMUYECKUit
KO?((UIIMEHT MOJIE3HOTO JACHCTBHS Mapora3oBbIX IUKIOB. TepMOIMHAMHYECKHUE LIHUKIIBI aTOM-
HBIX JJIeKTpocTaHui. TepMoguHaMIUYeCcKre OCHOBBI TETUTO(PUKAIINH.

DKCEepPruYecKrii U TEIIOBOW OajaHChl MapOTypOMHHBIX YCTAaHOBOK. DKCEPTHUECKHI KO-
3¢ (HUIHEHT MOJIE3HOTO CHCTBUSI.

14. IuKJIBI X010AUIBHBIX YCTAHOBOK H TepMOTpaHcGopMaToOpoB
O6parssiii ik Kaprao. XonoauiasHeid kodddumnuenT. Cxema U UK BO3JYIITHOW XO-
JOIUIBHONW YCTaHOBKU. TepMOAMHAMUYECKHE CBOWCTBA pabodMX Tel MapOKOMIIPECCHOHHBIX
XOJIOWIIBHBIX YCTaHOBOK. CXeMma, LUK U XOJIOAMWIBbHBIM KO3((UIMEHT NapOKOMIIPECCHOHHOM
XOJIOAMIBHON YCTaHOBKU. CXeMa M MPUHIUI paboThl a0COPOIIMOHHON X OJIOAUIBHON YCTAHOBKH.
[{ukn TemoBoro Hacoca — TepMoTpaHcdopmaropa. OTonutenbHbI KodppuuueHt. Tep-
MOJIUHAMUYECKHE CpaBHEHUS 3()(HEKTUBHOCTH HAcOCa M TEIUIO(PUKAIIUH.

15. DiieMeHTbI XUMHYECKOIl TePMOIMHAMUKH

[TepBblif 3aKOH TEPMOAMHAMMKHM U TepMOXUMHUH. TennoBoil 3¢ dekT peakiuu. 3aBUCH-
MOCTB TeII0BOTO0 d(dekra peakuuu ot Temieparypsl. CTaHmapTHbIN TerioBoi 3¢ dexr. Bropoit
3aKOH TEpPMOJMHAMHUKHM B TEPMOXUMHH. 3aKOH JeHcTBYroImMX Macc. KoHcTaHTa paBHOBecHs U
MaKCHUMaJbHast paboTa peakiui. 3aBUCHMOCTb KOHCTAaHThI PABHOBECHS OT JABJICHUS U TeMIIepa-
Typhl. TeruoBast Teopema Hepucra. AGcomoTHast sHTponus. CTaHapTHbIE 3HAYEHUs TepMOU-
HAMHYECKNX (YHKIUN BEIIECTB.

16. MeToabl HeMOCPECTBEHHOTO MPE0OPA30BAHUS TEMJIOTHI B JIEKTPOIHEPTHIO

Meto/bl HEMOCPEACTBEHHOTO TMPeoOpa3oBaHMs TEIUIOTHI B JJIEKTPOdHepruto. Cxema,
IOUKII U KOI—)(b(i)I/IIII/IeHT IIOJIE3HOI'O I[eﬁCTBPISI YCTAaHOBKHU C MAarHUTOrUAPOANHAMHWYCCKUM I'CHCPa-
TopoM. TepMOdIEKTpUYECKHE TeHEPATOPhl U UX KO3 dHIMEeHT moie3Horo aeicTus. Tepmoau-
HaAMHUYCECKHUEC OCHOBBI HpeO6p330BaHI/I${ SHEPTHHU B TOINIMBHBIX 3JICMCHTAX.

TEIIVIOMACCOOBMEH

1. OcHoBHbIE NOHATHS U ONpe/ieJIeHUs] TEOPUH TEIIoMaccooOMeHa

OcHOBHBIE ITPOLIECCH NIEPEIAUYH TEIUIOTHI U Macchl. OCHOBHBIE IOHATHUS U ONPENEICHUS.
Buasl nepeHoca TEMIOTHL: TEIJIONPOBOAHOCTh, KOHBEKIMS, N3ilydeHue. Temroornaya. Temnomne-
penada. Makpockonuyeckuii xapakrep yueHus o teriore. CoBpeMeHHbIe Po0JIeMbl TerioMac-
cooOMeHa.

2. HWH:KeHepHBIE METObI pacueTa BUI0B TeIIONEPEHOCA

OcHOBHBIE TIOHSTUSL U OINpPEAETCHHS TerIoNpoBOAHOCTH. 3akoH Dypre. KoadduimeHnt
TeHHOHPOBOHHOCTI/I. MeX&HI/IBM Hepenatm TCIIOTHI B METaJlllax, )II/IB.]'IGKTpI/IKaX, KUIKOCTAX U
razax. TemiaonpoBOJHOCTh OJHOCIONHONW W MHOTOCIOMHBIX TUIOCKUX, IMIJIUHAPUIECKUX U ce-
queCKHX CTCHOK. OCHOBHI)IG IIOHATHUA U OHpe)IeJ'IeHI/Iﬂ KOHBCKTUBHOI'O TCHHOO6MGH3. 3aKOH
Herotona— Puxmana. KoapuimeHTsl TeMI00TAa4YM U TeTuionepeaadn. Termioo0MeH U3 IydeH -
eM. ITonsaTre o0 ClI0XKHOM TEIIIO0OMEHE.

3. Teopusi TenJ10NPOBOJIHOCTH

JuddepennnanbHoe ypaBHEHHE TEIIONPOBOIHOCTH. Y CJIOBUS OJHO3HAYHOCTH JJIS TIPO-
LIECCOB TeII0NPoBOAHOCTH. KoauuneHT TemnepaTyponpoBOJHOCTH.

Tennonposoonocms npu cCmauUOHAPHOM pedcume 0e3 GHYMPEHHUX UCHIOYHUKOE
mennomui:



Ilepenada TemnoThl 4epe3 OJHOCIOWHYIO MU MHOIOCIOMHYIO IUIOCKME CTEHKH IIpU Ipa-
HUYHBIX ycnoBHsAX | pona. Pacnpenenenue temneparyp npu nepeMeHHOM M IMOCTOSHHOM KO3(-
¢unmente tertonpoBogHOCTH. [lepenaya TemnoTs Yepe3 OAHOCIONHYI0 ¥ MHOTOCIOWHYIO IIH-
JUHIPUYECKYIO CTCHKHU NpHU TpaHnyHbIX ycioBusax I u Il poma. Jluneiinsiit koaddunueHT ten-
nonepenayn. Kputndeckuii quamerp usossanuu. [lepenada TerioTsl yepes3 MapoByrO CTEHKY.

CriocoOb! MHTEHCU(UKALIMU MPOLIECCOB Teronepesaud. TermonpoBoJHOCTh B CTEPHKHE
(pedpe) MOCTOSIHHOTO TONIEPEYHOTO ceueHus. Teronepenaya yepes mIoCKyl peOpUCTyO0 CTEH-
KY.

TennonpoéoOnocms npu CMAUUOHAPHOM peXdCUMe ¢ GHYMPEHHUMU UCHMOYHUKAMU
menaomol:

TennonpoBoAHOCTs B HEOIPAHUYEHHOM INIOCKOM CTEHKE M KPYIVIOM CTEp)KHE B Ciydae
HOCTOSIHHOT0 K03()(UIMeHTa TeIIONPOBOAHOCTH MPH HAJIUYUU BHYTPEHHUX MCTOUYHUKOB TEIl-
JIOTBL.

TemIonpoBoAHOCT B HEOTPAHMUYEHHOW LWIMHAPUYECKONW CTEHKE IPU HAJIW4YUU BHYT-
PEHHUX UCTOYHUKOB TEIUIOTHI U:

a) OTBOJIE TEIIOTHI Yepe3 HapyKHYIO NOBEPXHOCTb;

0) OTBOJIE TEIJIOTHI Y€PE3 BHYTPEHHIOO [TIOBEPXHOCTD;

B) OTBO/JI€ TEIUIOTHI YePe3 HAPYKHYIO U BHYTPEHHIOIO IOBEPXHOCTH.

Tennonposeoonocms npu HeCmMayuOHAPHOM MENI060M pedcume

Metoap! penieHust 3aa4 TEIUIONPOBOJAHOCTH IIPU HECTALIMOHAPHOM pekuMe. Teruionpo-
BOJIHOCTh OECKOHEYHOW IUIACTHHBI, JUIMHHOTO IMJIMHIpa Npu TpanuyHbix ycnosusx Il pona.
AHaiu3 pelleHui, yacTHbele ciaydau (TepMUYECKH TOHKOE TelO, MOCTPOECHUE U MCIIOJIb30BaHUE
HOMOI'paMM Ul pacdera TeMIEeparyp MpU HECTAlMOHAPHOHM TEIIoNnpoBOJHOCTH). Teopema o
TEIUIONPOBOAHOCTH TEJl KOHEUHBIX pa3MepOB MPH HAarpeBaHUe (OXJIaXKAECHUE) HA IpuMepax mna-
pajuienenuIena ¥ QUIMHAPA KOHEYHOM JUIMHBIL.

OnpeneneHyue KOJIMYECTBA TEIUIOTHI, OTAABAEMOIO WIA BOCIIPUHUMAEMOIO TEJIOM B IIPO-
1[€CCe HECTAMOHAPHON TEIJIONPOBOAHOCTH.

Perynsipublil pexuM HarpeBaHUs (OXJaXICHHS) Tesl. YHCIEeHHbIE METOABl pEelIeHUs 3a-
Ja4 TerionpoBoiHoCcTH. Mcnonb3oBanue OBM.

4. KoHBeKTHBHBIN TenjJ1000MeH

Ocnoevt memooa no0oous u MoOenupoBaHUs

OcHOBHbBIE TOJIO)KEHUS KOHBEKTMBHOIO TeriooOMeHa. Temmoornaua B oAHO(DA3HBIX
KHUJIKOCTSIX, MPH (Pa30BbIX U XUMHUYECKUX MPEBPAIIECHUSAX, IPU BBIHYKICHHON U €CTeCTBEHHOMN
KOHBEKIIMU. PU3NYECKUe CBOMCTBA JKUIKOCTEN U ra3oB, CYIIECTBEHHBIE /JIs TPOLIECCOB TEUEHUS
U TEIUI00Tauu.

OcoOeHHOCTH TEMJI000MEHA NMpHU JAMHUHAPHOM M TYpPOYJIEHTHOM TEUEHHUSX KHUJKOCTH.
JluHaMu4eckui ¥ TeIIOBOM MOrpaHU4HbIi c10i. OCHOBHBIE JOMYIIEHUS! TEOPUH IJIOCKOTO IO-
rpannyHoro cinosi. Cucrema auddepeHInaIbHbIX YpaBHEHUH KOHBEKTMBHOIO TEMJI000MEHa,
YCIIOBUS OJTHO3HAYHOCTH.

OcHoBbl MeTOna nogo0ust U mojenupoBanus. [lu — Teopema, mpuBeneHHne ypaBHEHUI
KOHBEKTHBHOT'O TEIUI0OOMeHa K Oe3pa3mepHoMy Buay. Yucna nogobus. O6mue ycnoBHs Mo10-
Oust (U3MUECKUX IPOIIECCOB, CBOMCTBA MOMOOHBIX MporeccoB. CyIIHOCTh MOJACIUPOBAHUA.
O0600111eHHE OTIBITHBIX JaHHBIX U TOJIYYEHUE SMIUPUIECKUX 3aBUCUMOCTEH.

Koneexmuenuiii meniooomen ¢ 00noghasznoii cpede

Tennootnaya npu CBOOOJHOM TEUEHHMM KHUJKOCTU y BEPTUKAJIBHON CTEHKH, BOJIHU3U ro-
PU30HTANIBHBIX TPYO U MJIACTHH. AHAJIN3 33J]a4d O KOHBEKTHBHOM TEIJIOOOMEHE MPU CBOOOIHOM
JIBIDKEHUH KHUJIKOCTH METOJIOM Mo00us. PacueTHble ypaBHEHHUs JUIs TeII0OTAa4M. Terioo0-
MEH IMPpH CBOOOAHON KOHBEKIMHU B 3aMKHYTHIX oObemax. TernnooTaaya mpu BhIHYKIEHHOM MPo-
JOJIbHOM OMBIBAaHHMHM TJIOCKOM MOBEPXHOCTU. XapaKTep BBIHYKIACHHOTO HEM30TEPMUYECKOTO Te-
YEHUS U TEIJI000MEHa Ha IJIOCKOM MOBEPXHOCTH.



Temioornaya npy JaMUHAPHOM TE€YEHMM B IIOTPAHUYHOM CJIO€, METOJI TEOPETHYECKOIO
pacyera; pacyeTHble ypaBHEHHUS, TIOJTYYEHHBIE ONBITHBIM ITyTEM.

Tennootnaua mpu TypOyJIEHTHOM TE€YEHUH B HOrpaHuuHOM cioe. OcpenHeHne ypaBHe-
HUI HEepa3pbIBHOCTH, ABMXKEHMSI U SHEPIUU AJs TYpOYJIEHTHBIX MOTOKOB; KO3(ULUEeHTH Typ-
OYJIEHTHOI'O IepeHOoca KOJINYECTBA IBUKEHUS U TEIJIOThl. MeTo ] NoyaMIIEpHUecKOro pacuera,
pacyeTHble ypaBHEHMS], IIOJTYYEHHBIE ONBITHBIM ITyTEM.

KoHBeKTHBHBII TerI000MEH MPHU BBIHYKACHHOM T€YeHUHU B TpyOax. OcoOeHHOCTH Teue-
HUS U TerooOMeHa. HavanbHble ydacTKH TI'MIPOAMHAMUYECKOM M TEIUIOBOM CTaOMIIM3aLMU.
Crabum3npoBaHHOE TEUCHUE.

Tennootnava npu JJaMUHAPHOM M TypOYJIEHTHOM TE€UEHMHU KUIKOCTU B TpyOax. CoBpe-
MEHHBIE METO/Ibl pacyeTa TEeIJI000MeHa ¢ ucrosb3oBanueM DBM. PacuerHble ypaBHEHUS, 1OTY-
YEHHBIE OIBITHBIM ITyTEM.

TennooTnava npu BEIHYKJICHHOM IONIEPEYHOM OMBIBAaHMU TPYO U MyYKOB TPyO, pacyert-
HbI€ YPaBHEHHUS.

TeueHnss U TEIUIOOOMEH NpPU JBUKCHUU JKUAKOMETAJUIMYECKHX TeIUIoHOcuTenei. Pe-
3yJIbTaThl pEIIEHUs] YPaBHEHUI OrpaHUYHOro cios. KpurepuanbHble ypaBHEHHUS.

Tennoobmen npu ¢hazoevix npespauwjeHuax

TennooOMeH npu KoHAeHcanuu napa. [lnenounas u kanenbHas KoHaeHcauus. KoHaeH-
calus napa Ha BEpTUKaJIbHBIX CTEHKaxX. TemiooTnaya rnpu JIJaMUHAPHOM TEUYEHHH IUIEHKU. Me-
TOJI TEOPETUYECKOro pacueTa. BiusHue pa3anuHbiX (pakTOpOB HA TEIIOOTAATY.

Temiooraua Mpy CMEIIAHHOM pPEXHME CTEKaHMs IUIEHKH KOHJIEHCAaTa; METOJ pacyera;
pacyeTHble ypaBHEHMS JUIs TEIJIOOTIauH.

Konzaencanusa napa Ha TOpU30HTAJIBHBIX TpyOax M mydkax TpyO. XapakTtep oOTeKaHUS
KOHJIEHCATOM ITy4KOB TpYO, U3MEHEHHE TeIIO0TAa4H 10 psfiaM, BIMSHUE CKOPOCTHU Iapa u JIpy-
rux GpakTopoB. Pacuer TemmooTaaun mpyu KOHISHCALUY TTapa Ha TOPU30HTAIBHBIX ITyYKaxX TPYO.

TennooOMeH Npu KUIMEHUU OJHOKOMIIOHEHTHBIX JKUAKOcTed. MexaHu3M nepeHoca Tern-
JIOTHI NIpU KUIIEHUU. BiusiHue cMauMBaeMOCTU CTEHKH KHMJIKOCThIO, KpaeBoi yroi. Poct, oTpbIB
U JIBIDKEHUE My3bIpeil napa. MUHMMaNbHBIN pauyc IeHTpa napooOpa3oBaHUs; YUCIO JeHCTBY-
IOLUX IIEHTPOB MapooOpa3zoBaHus. PexuMbl KUMEHUs KUAKOCTU B OoisblioM oObeme. Kpusas
KUTIeHUs ITpH "mapoBoM" U "anekTprudeckoM” oborpese.

[lepBast u BTopas KpUTUYECKHE MIIOTHOCTH TETJIOBOTO MOTOKA. 3aBUCUMOCTh KO3 puin-
€HTa TeIJIO0TAauu OT JaBJIeHUs, (PU3NYECKUX CBOMCTB >KHUIKOCTH, COCTOSIHUS TOBEPXHOCTH U
Ipyrux (GakTopoB MPU KUIIEHUU B OOJIBIIIOM O0BEME.

TennooOMeH NMpHu KUIIEHUH XKHUJIKOCTH B TpyOax; 3aBUCUMOCTb KO PHUIIMEHTA TEII00T-
a4l OT CKOPOCTH LUPKYJISIUH, TUIOTHOCTU TEIUIOBOTO MOTOKAa M Jpyrux Qaxropos. Pacuer
TEIUIOOT/Aa4YH B TpyOax.

Koneexmuegnutii menno- u maccooomen

OCHOBHBIE TOJIOKEHHS Teopun MaccooOMeHa. KoHleHTpanMoHHas TepMo- U 6apoaud-
¢y3us. 3akoH Ouka. Koapduument qudpdysuun. Gakropsl, Buusiomue Ha Kod3ppuueHt qupdy-
3UH.

KoHnBekTHBHBIN MacCOOOMEH Kak COBOKYITHOCTh MOJIIPHOTO M MOJIEKYJIIPHOTO IEpeHoca
BerecTBa. [I10THOCTH MOTOKA Macchl B poliecce KOHBEKTUBHOTO MAacCOOOMEHa.

Juddysuonnsiit norpannyHelid ciaoid. Cucrema auddepeHunanbHbIX ypaBHeHUH nuddy-
3MOHHOT'0 MTOTPAHUYHOTO CIIosl. [ paHUYHbIe YCIIOBHS Ha MOBEPXHOCTH paznena (a3. Koappumu-
eHT MaccooTauu. [IpumeHeHne MeTo10B NOJ00MS U pa3MEpHOCTEN K IpolieccaM MaccooOMeHa.
Huddysznonnoe uyucno Hyccenbra, auddysnonnoe uucno IIpanaris. AHaIorus mpoueccoB
TEIUIO- ¥ MacCOOOMEHa.

5. Temjio00MeH u3/1y4eHHEM

OcHoBHblE MOHATUSA M 3aKkoHBL. IIpupona temnoBoro uzmydeHus. JIyducThIl MOTOK.
ITnoTHOCTB JYYHUCTOr'0 IOTOKA. NHTEeHCHBHOCTD H3Ty4YCHUS. HOFJ’IOH_[aTeJ'H)Haﬂ, OoTpakaTejabHasa
U TIpoITycKaTeIbHask CIOCOOHOCTH TeJl. 3aKOHBI M3Ty4eHus: abCoMoTHO yepHoro tena: Credana —



Bonbumana, [Inanka, Buna. Cepoe teno. Crenens 4epHOTHI. 3akoH Kupxroda st MoHOXpoma-
TUYECKOTO U UHTETPAILHOTO U3Iy4YeHUs. 3aKoH JlamOepra.

TernnmooOMeH H3IIydeHHEM MEXIY TellaMH, pa3AelCHHBIMH IMPO3padyHoi cpemoi. Buiel
JYYUCTBIX ITOTOKOB, UX B3auUMHas CBA3b. VIHTErpasbHbIC ypaBHEHUS M3JIy4CHHs. YTJIOBBIE KO-
3¢ GUIMEHTH 1 B3aUMHBIE TOBEPXHOCTH. METOIbI ONpPEeNICH s YIIIOBBIX KOA(PPHUIIMEHTOB. 30-
HaJIbHBIA METOJl pacueTa TelyiooOMeHa u3nydeHueM. Pacder TeriooOMeHa M3Iy4eHUEM B CH-
creme AByX Tend. OcoOeHHOCTH TerIo00MeHa M3JIydeHHEM B MOTJIOUIAIONIUNX CpelaX, Tero00-
MEHA U3IYy4EHUEM MEX1y M3JIy4aroliuM I'a30M WU 1apoM M TEINIOOOMEHHON OBEPXHOCTHIO.

6. Tensiomepenaya co CJI0KHBIM TENJI000OMEHOM

CHOXHBIM TEII000MEH KaK COBOKYITHOCTh OJHOBPEMEHHO MPOTEKAIONINX IPOIIECCOB
TETJIOTIPOBOIHOCTH, KOHBEKIIMU W M3ydeHus. Terionepenadya co CIOXKHBIM TEINIOOOMEHOM Ha
TpaHUIaX: pacyeT TEIUIONOTEePh TPYOOIPOBOAOB, Ta30X0/J0B U T.II., pacueT TEIUIoNepeaadd B
Mmydkax TpyOOK; pacueT CIIOXKHOTO TEeII00OOMEHAa BHYTPEHHHUX MOBEPXHOCTEH KaHAJIOB C JBUXKY-
101050 (91 BHyTpI/I HUX I[I/IaTepMI/I‘-IHLIM ra3zomMm HpI/I HCOAMHAKOBBIX TeMHepaTypax CTCHOK.

7. Tenioo0MeHHBIEe anNAPaThI

OO6ume cBeaeHus. HasHaueHus TeriooOMeHHUKOB. VX kiaccudukanus mo MpUHLUILY
nerctBusi. OCHOBBI TEIUIOBOTO M THAPABIMYECKOTO pacuera TEII00OMEHHUKOB; KOHCTPYKTOP-
CKUH 1 IOBEPOYHBIN pacueT. Y paBHEHHE TEIUIOBOIO OajaHca U ypaBHEHHE TEIIONepelauH.

Cpennuii TemnepaTypHblid Hanop. OnpeieieHue CpeJHEro TeMIIepaTypHOro Harnopa Juis
OCHOBHBIX CXEM JIBWJKEHUS TeIuloHocuTesnae. CpaBHEHHE MPSIMOTOKA U IPOTUBOTOKA. Ompene-
JICHHE MTOBEPXHOCTH TEINIOOOMEHA MPH MepeMEeHHOM Kod(HUIMEeHTe Teruionepeaayn. Berauce-
HHUE KOHEYHOW TemIeparypsl TEINIOHOCUTENeH. BeipaxkeHue Ui MogHOro majieHus 1aBjieHus B
TeIII000MEHHUKE. 3aTpaThl HAarlopa, 00yCIIOBICHHbBIE YCKOPEHUEM TTOTOKA U NIPEOI0JICHUEM TH -
POCTaTUYECKOI0 JaBJI€HMs CTOJ0a >KUIKOCTU. MoIIHOCTh, HeoOXoAauMas AJsl MepeMelieHUs
TEIUIOHOCHUTEJISL.

I'maPOra3oANHAMUKA

OcHoBHbIE TIOHATHUS U onpeneneHus. JKuakocts U ee cBoricTBa. MeansHas u peaiabHas
(Bs13kast) kUAKOCTH. OCHOBHBIE CIOCOOBI M BUABI JBMKEHHS KHUIKOCTH: HEYCTaHOBHUBIIEECH,
YCTaHOBUBIIEECS, MPOCTPAHCTBEHHOE, INIOCKOE M OJTHOMEPHOE.

1. IIpocTpaHcTBeHHOE IBHKEHHE KUIKOCTH

Jedopmarusi sIeMEeHTapHONW YacTHUIIBI ABMXKYIICHCS JKUIKOCTH M TIOHATHE O Teopeme
I'ensmronbia-Kommu. [ToTeHnnanbHOE U BUXPEBOE JBHXKEHUE KUAKOCTH. [loTeHIIMan CKOpoCTH,
dbyHK1MS TOKA. JIMHUM TOKAa U UX YpaBHEHHS.

HuddepennmanbHoe ypaBHEHHE HEPa3phIBHOCTU TOTOKA. Y paBHeHue Jlamnaca. ['panuny-
Hble ycioBus. [loHsTHE O METOAAX HCCIEOBAaHUS TOTEHIUATbHBIX TEYEHUH.

BuxpeBoe aBuxeHne U ero JoKaau3anus B TOToke. BuxpeBas TuHMs U BUXpeBas TpyoOKa.
[Mupxynsauus ckopoct. Teopema Crokca.

2. JImHamMuKa BA3KOM KHMIKOCTH

Pacnipenenenne maccel B crutomHou cpene. Cuitbl, IEMCTBYIOIINE B JKUJIKOCTH: 00BEM-
HbIe (MaccoBBI€) U TMOBEPXHOCTHBHIC. TeH30p HampshDKEeHUH. YpaBHEHUE AWHAMHUKU CIIOUTHOU
cpenbl B HanpspkeHusx. O000meHHbIi 3akoH HptoToHa. YpaBHEHHE JBMIKEHUS BSI3KOW JKHUIIKO-
ctu HaBbe - CTokca.
3. OcHOBHBbIC YPABHEHUS M Te€OPeMbl IUHAMHUKHU HA€AJTbHOM *KUAKOCTH U ra3a

Mogenb uaeanbHON KUIKOCTU. Y paBHEHUE NBUKEHUS HICATbHOM XKUIKOCTH - ypaBHE-
Hue Diinepa. YpaBHeHue bepHymwn mjis uaeanbHOM KUIKOCTH (HEC)KMMAaeMoW). YpaBHEHUE
bepHymm nns ©30TepMHUUECKOTO U aInadaTHYeCKOro TeUeHHs uaealbHoro ra3za. O6mas gopma



YpaBHEHUsI YHEPTUU JJI1 YCTAaHOBUBIIETOCS JBMXKCHHUSI C)KUMAEMOW KUAKOCTH. CKOpOCTh pac-
npoctpaneHus 3Byka. Uucina Maxa u kodddunuent ckopoctu. [ToHsTHE 0 Ta30AMHAMUYECKHUX
GyHKIMAX ¥ O ra3oJuHaMUYecKux Tabmumax. [lepexosa ra3oBoro moroka 4yepe3 KpUTHYECKYIO
CKOPOCTh M BHEILIHUE BO3ACUCTBUS. Y paBHEHHsI 0OpaIleHUs BO3ICHCTBUS U €0 aHAIH3.

VpaBuenus ['toronno u Bynuca. Comno JlaBans. Pexxuma pabotsl coruta JlaBans. Pac-
IIPOCTpaHeHue ClIabbIX BO3MYIIEHHI B ueanbHoM raze. Konyc u yron Maxa.

[Ipsimo#t ckadok yruioTHeHHs. OCHOBHBIE ypaBHEHHS! CKauka M ypaBHEHHE YyAapHOM
aauabatel. MI3MeHeHue mapaMeTpoB ras3a npu Nepexo/ie uepe3 CKavyoK.

Kocoii ckauok ymiuoTHeHHs (Kak MpsSMOW, CHOCUMBIN BAOJIb (poHTa). DPU3NUECKUE TpH-
YUHBI 00pa30BaHMs YIUIOTHEHUS MPU OOTEKaHUU XapaKTePHOI (POPMBIL.

4. PaBHoBecHe ;KHJIKOCTH U ra3a

HanpsikeHne B MOKOSIIENCS )KUIKOCTU. Y paBHEHUE PABHOBECHS KUIKOCTU U rasa. Pas-
HOBECHE HECXKMMAEMOM KMIKOCTH B IIOJIE CHJI TSDKECTU U CKMMaeMoil. baporponHoe paBHOBe-
cue ra3a. bapoxnunnas armocdepa, Gopmynsl brepkueca. OtHocuTensHOE paBHOBecHe. CHITbI
JIaBJICHUSI HA IUIOCKUE U KPUBOJMHENHBIE CTCHKHU.

5. OnHoMepHbBbIe TeYeHUS BA3KOH HECKUMAEMOM KUAKOCTH

OcCHOBHBIE TIPU3HAKU M CBOMCTBAa OJHOMEPHBIX TeueHUM. [InaBHOM3MEHsIOIEECS IBU-
KEHHME M 3aKOH paclipelleIeHusi CKOPOCTH 1o ceueHuto. CpeaHsst ckopocTh U pacxo. O6o01e-
HUE ypaBHEHUs bepHy/uIM Ha IIOTOK KOHEYHBIX pa3MepoB. ['eomeTpuueckas M dHepreTudeckas
MHTEpIIpETalus ypaBHeHUs bepHyiuim.

[Tpupona noreps sHepruu (Hamopa). Kinaccupukamus ruapaBIndecKuX COMPOTUBICHUH.
Crpykrypa oOummx ¢opmyn Juis BbYUCIEHHUS MOoTepb. OCHOBHOE ypaBHEHHME PaBHOMEPHOI'O
nBkeHus. KoadpuuuenT ruipaBnnyeckoro TpeHus, ONbITHBIEC JaHHBIE.

JlamuHapHOe U TypOyJIeHTHOE Te4ueHus, onblT PeliHonbaca. JlamuHapHOe TeueHue B Tpy-
6ax. ®opmymna [lyazeins. HauanpHbIi yuacTOK JaMUHAPHOTO TECUCHHUS.

[ToHsATHE O THIPABINYECKOM HEYCTOMYMBOCTHU. DJIEMEHTbI TEOPHM TYpOYJIEHTHOCTH:
ypaBHeHuUe PeliHounb/ica, 100aBOYHbIE HAIPSYKEHUS; TOJIYIMIIUPUUYECKHE TEOPUN TYpOYIEHTHOTO
CONPOTUBIIEHU. [ JTaIKOCTEHHOE TeUEHUE: PaCIpeIeICHUE CKOPOCTEN U 3aKOH COIPOTUBIICHHUS.
KBanpatuuHslii 3aKoH conpoTuBieHns. HauanbHbli yuacTOK pu TypOYIEHTHOM TEUEHUH.

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

OcHOBHBIE 33/1a4M pacyeTa TPYOOIPOBOIHBIX CUCTEM. AHAIUTUYECKUE U TpauUecKrue MEeTOIbl
pacuera. Iloctpoenue mbezomerpuueckux rpapukon. McreueHue HecxkumaeMon KHUIKOCTH U3
OTBEPCTUH U HACAJKOB.

6. OcHOBBI TeOpHUH NMOA00HS ¥ THAPABIHYECKHE CTPYH

OcHoBBI TeopuM rupoguHamMuueckoro nogodus. [lorpannunsiii cnoi. TonmuHa norpa-
HUYHOTO CJIOS M ToJIuHA BbITecHeHUs. Juddepenunansupie ypaBHenus [Ipanarns s namu-
HapHOT'0 MOTPaHUYHOrO ciiosl. IHTerpanbHOe COOTHOIIEHHE (YypaBHEHNE KOIMUYECTBA ABHXKEHNS)
JUISl TAaMUHAPHOTO MIONPaHUYHOIO CJI0S Ha MUIACTUHE C TOMOIIBI0 HHTETPAIIBHOIO COOTHOILLIEHUS.

[lepexon naMuHapHOro MorpaHcios B TypOyneHTHbIi. Kputnueckoe uncio PeitHonbaca
Y TIOJIOXKEHHUE TOYKH Nepexo/1a Ha IuiacTuHe. [lorpaHnuHelil cl10il Ha NCKPUBJIEHHBIX TIOBEPXHO-
cTsaX. BnusHue npoionbHOTO TpaJueHTa JaBieHHsl U OTphIB morpancios. OnpeneneHue TOYKU
oTpbIBa. MeTOIbI ypaBiIeHUs IOTPAHUYHBIM CIIOEM.

3arormuiennble ctpyu. Knaccudpukanus. Ctpyn cBOOOJHBIE, MOIYIIOIPaHUYHbIE U TIOTpa-
HU4Hble. OCHOBHBIE 3aKOHOMEPHOCTH pacrpesiesieHus cBOOOAHOM amuHapHOU cTpyn. CTpyii-
HBII TorpaHcioi. YcmoBus TypOynmu3anuu ctpyr. CBoOoHas TypOyneHTHas CTpys. 3aKOH pac-
npenenenust ckopocreil. Ilepenoc tera u auddysus npumeceit. Ilomynorpanuunsie CTpyu.
CtpyKkTypa TUIOCKOM OrpaHWYeHHOW cTpyu. Pacder OCHOBHBIX mMmapameTpoB. OrpaHHYECHHBIC
CTpyHU. 3aKpy4yeHHas CTpys B CHOCsIIEM NoToke. OCOOEHHOCTH TYpOYJIEHTHBIX I'a30B CTPYH.
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TEIIJIOBBIE U ATOMHBIE QJIEKTPUYECKHUE CTAHIIUHU

1. Iloka3arenm oOmieil U Temy10BOM 3k0OHOMUYHOCTH TIC

OcHoBHble TpeOOBaHUS, MPEABABISEMbIE K UCTOUHUKAM SHEPrUH: SKOHOMUYHOCTH (ce-
06ecTouMOCTb, TapHu}, pacyeTHBIC 3aTPaThl); HAJIC)KHOCTh M METOJIbI €€ JOCTHKEHUS; SKOJIOTHY-
HOCTb.

ITokazarenu TemnoBoi akoHoMUUHOCTH (IITD) KOHAEHCALMOHHBIX TEIIOBBIX M aTOMHBIX
anektpoctaniuid: KIIJI, ynenbHbIi pacXo/1 TOIIMBA, YACIbHBINA PacXo/i YCJIOBHOIO TOILIUBA.

OcobeHHOCTH OTIpeieNieH s TIOKa3aTeneld TerI0BOH 3KOHOMUYHOCTH TEIUIOAJICKTPOIICH-
tpanu (TOL). DxoHOMHMS TOTUIMBA TP KOMOMHUPOBAHHOM MPOM3BOACTBE dHeprun. Kosdduu-
€HT HeIOBBIPAOOTKM MOIIHOCTU M KO3 (DUIIMEHT IeHHOCTH Teruia. PazneneHue pacxomoB Teria
Y TOILJIMBA Ha MPOU3BOJICTBO OTAENbHBIX BUIOB 3Hepruu. [1TD nmo BeIpabOTKE 37IEKTPOIHEPTUU U
terotsl Ha TOLl. TemnodukanmoHHas U KOHASHCATMOHHAS AyeKTprueckue moutHocTa TOLI.
VY nenpHas BbIpaOOTKA IEKTPOIHEPTHH HA TETUIOBOM MOTPEOTICHHH.

2. HavanbHble H KOHEYHbIE TApaAMeTPbI padoyero Tejia, IPOMeKYTOUYHBIN Neperpes napa

Havanenbie mapametpsl napa Ha TOC. BiausHue HauanbHBIX IapaMETPOB Ha TEILIOBYIO
skoHoMuuHOCTh: KII/[ nukna, BHyrpenHuid otHocutenbHbiil KII/I, conpskeHHble mapameTpsl.
TOC co cBEpXKpUTHUECKUMHU NTapaMETPaMH.

[IpomexxyTouHbIl TIEperpeB napa. JKOHOMUYHOCTh YCTAHOBKHU C IIPOMEKYTOUHBIM Iepe-
rpeBoM napa. OnTuManbHbIE JaBICHUE U TEMIIepaTypa MPOMEXYTOYHOro neperpena. JIByxcry-
MIEHYATHIM Meperpes mnapa u odyiacTe ero npuMeHeHus. HadanpHble mapaMeTphbl U IPOMEXYTOU-
HbIN neperpes napa Ha TOLI. [TapoBoil mpomeKyTOUYHBIN IEPETPEB.

Havansubie mapamerpsl mapa u matepuansl obopynoanus TOC. BiausHue HadambHBIX
I1apaMeTPOB U NMPOMEKYTOYHOTO IEPErpeBa Ha KallUTAJIBHBIE 3aTPaThl.

HauanbHble mapaMeTpsl mapa, IpOMEKYyTOUHBIN nieperpeB U cenapanus Biaaru Ha ADC.

Koneunoe mapnenue. @akTopbl, OMpeAESIONIAE BHIOOP KOHEYHOTO JABICHHS: PACcXO]
OXJIXKIAOLIEH BOJBI, TEMIIEpATypa OXJIaXKAAIOIIEW BOMBI; ILIOIIAAb TEIIONEPENAOIIEH I10-
BEPXHOCTH KOHJIEHCATOPA; BBHIXJIOMHAS IJIOIAAb TYPOUHBI.

3. PerenepatuBHbIii mogorpes nurarejibHoi Boasl (PIIIIB)

CyIHOCTh pEreHepaTUBHOTO MOJOTPEBA MUTATEIBHON BOJBI - BHYTPUCTAHIIMOHHAS TETI-
nopuxanus. TernnoBast 3xkoHOMUYHOCTH ycTaHOBKU ¢ PIIIIB. Tumsl perenepatuBHbIX MOJOTpe-
BaTeleil, Terionepeiaya U HeA0rpeB. BinsiHue TeMnepaTypsl NUTAaTENbHOM BObI Ha 3 eKTuB-
HocTh PIITIB mpu 0HO- M1 MHOTOCTYIIEHYAaTOM IOAOrpeBe. Pacnpenenenne nogorpesa mo Cry-
nensaM. PIIIIB B ycTaHOBKax ¢ MpOMEKYTOYHBIM ITeperpeBoM. CXeMbl BKIIIOUEHUSI PETEHEPATUB-
HBIX MOJIOTPEBATEIICH.

PerenepaTuBHbIli o0rpeB nuTaTebHOM BOAbI Ha TOLI.

4. OTnyck Tem10Thbl BHEIIHUM NOTPeOHUTEISIM

Otnyck TexHojormueckoro napa. OTKpbITas U 3aKpbiTas cXeMbl OTHycka mapa. [lapo-
npeoOpa3oBaTenu.

OTnyck Temia Ha OTOIJIEHHE, BEHTUJISLUIO U ropsiuee BoJocHa0xkeHue. TeMneparypHbIi
rpapuk Temnocetd. Koapduument rtemnmoduxanuu. CereBas moporpeBareibHas yCTaHOBKA.
Pacuer ceTeBoi yCTaHOBKHU.

5. [dea’paropHble U NUTATEIbHbIEC YCTAHOBKHU

Jlexuunu. Tepmuueckasi Aeadpauus BOAbl. TUIbI Jea’patopoB, ucnoiabzyeMbix Ha TOC.
CxeMbl BKJIIOYEHUS JI€adPaTOpPOB MUTATEILHON BOaBI. Jleadpanusi 100aBOYHONM BOJIBI, TOJIH-
TOYHOI BOJIBI TEIUIOCETH. be3neasparopHbie cXeMbl MapoTypOMHHBIX YCTAaHOBOK.
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[MurarenbHble Hacochl. MOIIHOCTB, 3aTpauyMBaeMas Ha MPUBOJI MUTATEIbHBIX HACOCOB.
Tumel mprBOIa MUTATEIBHBIX HACOCOB. MeToInKa BeIOOpa mpuBoAa Hacoca. CXeMbl BKITIOUCHUS
TypOornpuBoaa. bycrepasie Hacochl. [[ByXImoabeMHas CXeMa BKIIFOUCHHUS MUTATEIbHBIX HACOCOB.

6. CocraBiieHHe M MeTOAMKA pacyeTa NPUHIMIHAILHONW TEIUIOBOH cXeMbl MapoTypOMH-
HOI 3JIEKTPOCTAHIIUU

Conepxxanne npuniunuaibHoi TemtoBoi cxembl (IITC). OcuoBwl coctaBnenust [ITC.
3ajauu pacyera TerjI0BOM CXEMBI.

Mertonpn! pacuera [ITC: npsimast u oOpaTHast 3aJjauu; YHEPTETHUECKUH METO U METOJ KO-
3¢ (pULMEHTOB IIEHHOCTH TeIJIa; aHATUTUYECKUNA METOJI U METO/I IOCJIEIOBATEIbHBIX MPHOIIIKe-
Huil. Otanel pacuera [1TC. Iorpemnocts pacuera. Ocobennoctu pacuera [ITC aToMHBIX 37€K-
TPOCTAHLIMM.

Pacuer TemnoBhIX cxeM MeTOJ0M KO3((HUIIMEHTOB IEHHOCTH TerioThl. [loHsaTHe K03(-
¢unuentoB m3meHeHus MomrHoctH (KHMM) u koaddunmentoB mernHoctu termaorsl (KIIT).
Onpenenenne KUM u KIUT. 3agauu, pemaemsie merogom KM u KIT.

7. T'a3oTypOMHHBbIE M TAPOra30Bble JIeKTPOCTAHINHU

BinnsHue HavanpHbBIX mapameTpoB Ha 3KOHOMUYHOCTH I'TY. Meroabl MOBBIIEHHUS KO-
HomuuHocT ['TY. MaHeBpeHHOCTh U MOOMIIBHOCTh Ta30TYPOMHHBIX YCTAHOBOK.

YcTaHoBKM KOMOMHUPOBAHHOTO - maporazoBoro nukia: KI1/ yctanoBku; BIHsHHUE KO-
HOMUYHOCTH Ta30TypOMHHOM M napoTypOuHHOM dacTeil Ha uHTerpansHbiid KI1/1. CooTHOmeHne
morHocted [1IY yrunuzanuonnoro uukna. TengoBble cXeMbl IApOra30BbIX YCTAHOBOK.

ABTOMATU3ALMSA TEIIVIOBBIX ITPOHECCOB

1. OcHoBHbIE NOHATHS U ONPe/ieJIeHUsI.

[loHsATHS aBTOMAaTHUYECKOrO YIpaBJICHUs, ABTOMAaTHYECKOTO perynupoBanus. Onpenene-
HUE CUCTEMbl aBTOMATHUECKOI'O YIPABJIEHUS, CUCTEMbl aBTOMAaTHYECKOTO perynupoBanus. O0b-
exT ynpasneHusi (perynupoBanus): noustue OV (OP), crpykrypnas cxema OV (OP), knaccu-
¢dukarus 00beKTOB. ANTopuT™M (QYHKIIMOHUPOBAHUS CUCTEMBI. AJITOPUTM yIpaBiIeHUs (peryiu-
pOBaHUs).

2. @yHaaMeHTAJIbHbIE IPUHIUIBI YIIPABJICHHS.

TunoBble TUHEHHBbIE 3aKOHBI peryiaupoBanus. OyHaaMeHTalbHbIE MPUHLMUIIBI YIIpaBie-
Hus (perynupoBanus). OyHkiuoHanbHas cxema CAY, oCHOBHBIC (PYHKIIMOHAIBHBIE JIIEMEHTHI
CAY. Knaccuduxkariusi CHICTEM aBTOMAaTHYECKOTO YITPaBICHHUS.

3. PeryaupoBaHue TenioBOii HATPY3KH.

PerynupoBanue TemnaoBoil Harpy3ku. CBoMCTBa KOTENBHOIO arperara kak 00beKTa pery-
JUPOBaHUS TEIUIOBOM Harpy3ku. [IpmHIMNMAIbHBIE CXEMBl CUCTEM DPETYJIUPOBAHMS TETJIOBOU
Harpys3KH.

4. PeryaupoBaHue JKOHOMUYHOCTH IMPOIECCA TOPEHUS M PAcX0/1a TOIJIMBA.

PerynupoBanue 3k0OHOMUYHOCTH Iporiecca ropeHus. CBONHCTBA KOTENBHOIO arperara Kak
00BeKTa peryIupoBaHusl SKOHOMUYHOCTHU Tpoliecca ropeHus. [IpuHIunuanibHbIe CXeMbl CHCTEM
pEeryiaupoBaHHUS.

5. PeryaupoBaHue TeMIepaTypsbl leperperoro napa.

PerynupoBanue TemnepaTypsl ieperperoro napa. MeToasl BO3I€HCTBUSA Ha TEMIIEPATYpPY
neperperoro napa. CBoicTBa KOTENBHOTO arperata Kak 0ObeKTa peryJnpoBaHUs TEMIIEPATypbl
neperperoro napa. [[ppuHIunuanbHbIe CXEMBI CUCTEM PETYIMPOBAHUS.

6. PeryaupoBanue nutanus 6apaGaHHBIX M NPSIMOTOYHBIX KOTEJIbHOIO arperara.

PerynupoBanue nutaHus KOTEIbHOrO arperara Bojoil. CBONCTBa KOTEIBHOIO arperara
KaK 00beKTa peryinupoBaHus nutaHus. [IpuHIMNMaIbHBIE CXEMBI CUCTEM PErYJIMpPOBAaHUS MMUTA-
HUSL.
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D®OPMA I'OCYAJAPCTBEHHOI'O 9K3AMEHA 110 HAITPABJIEHUIO ITOATI'OTOB-
KN BAKAJIABPOB 13.03.01 «TEIINIOOHEPT'ETHKA U TEIIVIOTEXHUKA» U
OINIEHUBAHMUE PE3YJIbTATOB DK3AMEHA

DK3aMeH MPOBOJHUTCS B CTaHAAPTH3UPOBAHHOM (popMe B BHJIE OTBETOB Ha TECTOBBIC 3a-
JlaHUsI OTKPBITOIO U 3aKPBITOrO BHJOB IO MOoAylsaM «TexHuueckas TepmoauHamukay, «Temno-

MaCCOOGMeH», «FI/II[pOI‘aSOI[I/IHaMI/IKa», ««TennoBpie U aTOMHBIC QJICKTPUYCCKUC CTaHLUN»,
((ABTOMaTI/I3aI_II/I$I TEIIJIOBBIX ITPOLIECCOB).

MaxkcumanbHas oreHka 3a 3x3amer 100 6auios.
BrInosTHeHUE TECTOBBIX 3aJ[aHHI OICHUBACTCS (MAKCHUMAJIbHO):

1. To momymsm «TexHuueckas TepmoauHamukay», «TemmomaccooOmen», «I'uaporaszo-
IuHaMHKa», «TemioBble 1 aTOMHBIC AIEKTPUIECKUE CTaHITUN» 22 — 24 Gana.

2. Tlo moaynio «ABTOMaTH3aLMs TEIUIOBBIX IporieccoBy — 10 6amos.
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IMTPUJIOXEHME 1

BOITPOCHI K 'OCYJAPCTBEHHOMY 23K3AMEHY I10 HAITPABJIEHHIO 11O -
I'OTOBKH BAKAJIABPOB 13.03.01 TEIIVIOOHEPI'ETUKA U TEIINIOTEXHUKA

Bri0epute cooTHOIICHNE, ONPEAEIAIONIEE YPaBHEHNE COCTOSHHS HICaIbHOTO Ta3a.
YKaXuTe IPaBHIbHYIO 3aIMCh YPAaBHEHUS COCTOSHMS T | KT rasa.

YKaKHT€ COOTHOLIEHHE, ONPEIENIAIONIEE 3HAUCHUE i- OFf MACCOBOM NOJIH §; COTJIACHO OOBEMHBIM JI0JIAM ;.

VKaxuTe NpaBUIIbHYIO 3alIUCh YPABHEHMSI COCTOSAHUSA Ui | Kuinomouis rasa.

VYKaxuTe COOTHOLIEHHE, KOTOpOe IMpeAHa3HAaYeHO IJIsl OMpeeNieHUs] 3HAYEHUS KaKyIIeWcs MOJEKYIsIpHOU
Macchl CMECH.

6.  VYkaxurte omnpejiesieHue MEXaHUIECKOW CMECH.

7.  VYkaxuTte Ha MpaBUIbLHOE MPOJOKeHHE 3aKoHa JlanbTOHA I UealIbHBIX T'a30B.

8. AOCOIIOTHOE JaBJIEHHE CMECH OINPECIsIeTCs . . .

9.  VYkaxwure BRIpaXCHHE IS ONpPEICIICHHS MapIIHaJbHOTO IaBJICHNS KOMIIOHCHTA B PABHOBECHOW CHCTEME.

10. AnmaGaTHOM cCTEMO Ha3BIBAaeTCs TaKas CHCTEMa, KOTOpasi He OOMEHHUBAETCS C OKPYKArOIIei cpemoi.

11. PaBHOBecHas cucTeMa XapakTEepHU3yeTcsl TEM, YTO BHYTpPH HEeE. ..

12. VYkaxuTe COOTHONICHHE /JII UICTUHHON TEIJIOEMKOCTH.

13. VYkaxurte COOTHOLIEHHUE TSl CPEAHEN TEMIIOEMKOCTH.

14. VYxaxurte COOTHOLIEHUE, KOTOPOE ONPEAEIISIET YAECIbHYIO TEIIIOEMKOCTh C=. ..

15. VYkaxure BEeIMYHHY YaCTH MOJBHON H30XOPHOHM TEIIONPOBOJHOCTH HAEANBHOTO Ta3a, COOTBETCTBYIOLICH,
corjacHo Teopuu boabiMaHa, OHON CTeTIeHH CBOOOIBI.

16. VYxkaxuTe COOTHOIICHUE, KOTOPOE MO3BOJIHUT OMPENIEIUTh CPEAHIOI0 TEIUIOEMKOCTD JJIsl MHTEpBalla TEMIIEpaTyp

I e

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

17. VYkaxwure MONHYIO U IPAaBUIBHYIO Pa3MEPHOCTh TEPMHUYECKOTO IKBUBAJICHTA PAOOTHI.

18. VYkaxure HOJHO M MPAaBUIBHO, YTO TEIMJIO, BOCHPUHATOE TEPMOJUHAMUYECKOH CHCTEMOIl B NMPOU3BOJIHEHOM
TEPMOJANHAMHUYIECKOM IIpoliecce B 00IIeM cllyyae MOKET NOUTH Ha...

19. VYkaxwure, xakast U3 QyHKUUHA SBISETCS TEPMOJMHAMHYECKUM MapaMeTpoM, a ee nquddepeHiuan He sBIsSeTcs
TIOJTHBIM.

20. VYkaxwure ypaBHEHHE, COOTBETCTBYIOIICE YPaBHEHHUIO IIEPBOTO 3aKOHA TEPMOAWHAMHUKH JJISI H30XOPHOTO TPO-
ecca.

21. B oTnenbHOM U30JIMPOBAHHOM CHCTEME CaMOIPOU3BOJILHO MPOUCXOAT U3MEHEHUS. . .

22. TIpsMBbIM UKJIOM Ha3bIBA€TCS LUKIL. ..

23. VYkaxwure Ha ypaBHEHHE, CIIPABEUINBOC IS JIFOOBIX IUKJIOB TETIOBBIX IBUTATENCH.

24. Perpetuum mobile BTOpOro pojia 3T0 MalluHa ...

5. YKaXWTe IPaBUILHOE COOTHOLIEHUE MEKAY dlyy U d(p.

26. IIpsMBIM IMKJIOM Ha3bIBA€TCS IHKII. ..

27. VYKaxure COOTHOLICHHE AJIS OIPEAETICHUS SKCEPTUHN TEIUIOTHI.

28. VYkaxuTe COOTHOIICHHE AT ONpeeTIeHUS IKCEPTUU TIOTOKa paboyero Tena.

29. VYxaxwure MpaBWIFHOE COOTHOIICHHE IS MHTerpaia Kiaysesuca aist HEOOpaTUMBIX IIUKIIOB.

30. VYkaxwuTe COOTHOUICHUS, HEOOXOIMMEIE ISl CYIIECTBOBAHHUS TEPMOIHMHAMHYECKOTO PABHOBECHSI.

31. VYkaxwure npaBIIFHOE COOTHOIICHHE AJISl ONPEICIICHHS yISIbHOW N300apHOI TEIUIOEMKOCTH HUACaIbHOTO rasa.
32. VYkaxwure NpaBHUIFHOE COOTHONICHHE ISl ONPEACTICHHS yISIEHON H30XOPHOH TEIUIOEMKOCTH UACaIbHOTO ra3a.
33. VYkaxwure, KaKO€ U3 COOTHOUICHHUH OMpPEIeIAeT TEIIOTY H30TEPMHUIECKOTO MpoIiecca HIealbHOrO Tasa.

34. VYkaxwure, KAKOH TEPMOAMHAMUYECKHUH IIPOIIECC HA3BIBACTCS H30XOPHBIM MPOIIECCOM.

35. VYkaxwure COOTHOUICHHE ITAPAMETPOB JIJIsl H30XOPHOTO MpoIiecca.

36. VYkaxuTe COOTHOIIEHUE TTApaMeTPOB JJIsi H300apHOTO MpoIecca.

37. VYxkaxwure, KAK ©I3MEHUTCS TEMIIEpaTypa B H300apHOM IPOIIECCE PACIINPEHHUS.

38. VYkaxwure, 4eMy paBHA TEIUIOEMKOCTh H30TEPMHUIECKOTO TIpoliecca.

39. Vkaxwure, 4eMy paBHA TEIUIOEMKOCTh MIOJUTPOITHOTO TpoIiecca.

40. BpIOepuTe COOTHOIICHHE, OTIPEAEIIONIee YpaBHEHUE COCTOSIHUS Ta3a Ban-n1ep-Baanbca.

41. VYxaxuTe COOTHOILIEHHUE, IPU KOTOPOM pelIeHUE ypaBHeHUs BaH-nep-Baanbca umeer Tpu OJUHAKOBBIX AEH-
CTBHUTEJIHBIX KOPHSI.

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

43. VYKaxuTe COOTHOLICHHE, KOTOPOMY OTBEYAET TEMIIEpaTypa CyXOro HaChIIEHHOTO 1apa.

44. VYxaxure . ONpeAeNeHNe CyX0oro HachkIIIeHHOTo napa.

45. VYxaxute MpaBUIBHOE COOTHOIICHHWE TEMIIEPAaTyphl CYXOro HACHIIIEHHOTO Tapa M TEeMIepaTyphl BJIAXXHOTO
HaCBIIICHHOTO Iapa nmpu OAHOM U TOM XK€ TaBJICHUH.

46. VYkaxuTe TPOAODKEHUE TMPEIJIOKEHUS: «IpoIlece MapooOpa3oBaHHs BCET/Aa MPOUCXOIUT MPH TMOCTOSHHOM
JTABJICHUH U...)».
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47. VYKaxuTe, KaKk M3MEHSICTCS TeMIICpaTypa HACHIIEHUS (KANICHHS) C YBEIHUCHHEM JTaBICHHMS.
48. VYkaxure, KaKOe M3 NMPUBEACHHBIX YPaBHEHHI OIMpPEICIIACT CTEINCHb CYXOCTH BJIAKHOTO IMapa Mo BEIHYMHAM
BXOZSIIIIUX B HETO CYXOT0 HACKHIIICHHOTO Tapa (MHACKC «CHIT») M KHUITAICH BOIBI (KKBY).

49. yKa)KI/ITe, KaKO¢ 13 MPHUBCIACHHBIX COOTHOIICHUM OIIpeaACIIACT y[[eJ'ILHI;Iﬁ 00BEM BIIAKHOIO rnapa UBH(UCHH -

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

50. VYkaxwure, 4eM XapaKTEpHU3yeTCs CTAlMOHAPHBIN IOTOK.

51. VYxkaxwure, Kakoe U3 IPEICTABICHHBIX YPABHEHUH SBJISIETCS] YpaBHEHUEM HEPA3PBIBHOCTH.

52. VYkaxwure, Kakoe U3 IPEICTABICHHBIX YPaBHEHUH SBJIAETCS YPaBHEHHUEM IIEPBOT0 3aKOHA TEPMOJMHAMMKH IS
annabaTHOTO Ciydasi TeYeHHs I'a30B U IapoB 0e3 TPEHHs [0 TOPU30HTAIBHBIM KaHAJIaM MaJIOH MPOTSKEHHOCTH.

53. VYkaxuTe, Kakoe U3 MPEICTABICHHBIX BBIPAKCHUH SBISIETCS BBIPAXKEHUEM pacriojiaraeMoi paboThl IIpH Tede-
HHUH HECO)KUMAEMOM KHUIKOCTH.

54. VYkaxuTe, Kakoe U3 MPEICTABICHHbBIX BBIPAKCHUH SBISIETCS BBIPAXKEHUEM pacriojiaraeMoi paboThl IpH Tede-
HUH CXKUMaeMOH KUIKOCTH.

55. Vkaxwure, MO KaKOMy U3 IPEJICTABICHHBIX BBIPAKEHUII MOXHO NMOJCYHUTATh CKOPOCTh UCTEUEHUS W U Ui
uzeaaIbHOro rasa, u sl mapa.

56. VYkaxwure, 10 KAKOMY U3 NPEJICTABICHHBIX BEIPAKEHUI MOXKHO MOJICUUTATh CEKYHIHBIN pacXon m JUid Uiealb-
HOTO rasa.

57. VYxaxwure, Kakue COOTHOIIEHUS XapaKTEPU3YIOT IPOCCEILTUPOBaHUE TpH oy, > 0.

58. VYkaxwure, Kakue COOTHOLICHHS XapaKTepU3yIOT APOCCEIITUPOBaHUE NPH oy, < 0.

59. VkaxwuTe, Kak U3MEHSETCS CTENIEHb CYyXOCTH ITapoB MIPU APOCCETUPOBAHUU.

60. VYxaxwure, KaKuM U3 IPUBEACHHBIX COOTHOLICHUH ONpeaesieTCst a0COMIOTHYIO BIIaXKHOCTh BO3/yXa.

61. VYxaxwure, KaKuM U3 IPUBEACHHBIX COOTHOLICHUH ONPEIEIsIeTCsl OTHOCUTENNbHAS BIAXKHOCTH BO3/IyXa:

62. VYkaxure, KAKUM U3 PUBEICHHBIX COOTHOILIEHUH OIpeaesieTCs Biarocoaepxkanue Bozayxa B CHU.

63. Yxaxwure, KaKUM U3 IPUBEACHHBIX COOTHOWICHUH ONPEEIsIeTCs JaBICHUE MAapOB BIAKHOTO BO3IyXa.

64. VYxaxwure, KaKUM U3 IPUBEACHHBIX COOTHOLICHUH ONPEAEISIeTCS SHTABIIHNIO TIAPOB BIAKHOTO BO3/IyXa.

65. VYkaxwure, KakKuM U3 IIPUBEJCHHBIX COOTHOILICHHUH ONpeaesnseTcs TEIUIoTa MPOIECCOB CYIIKH BO BIAXKHOM BO3-
JyXe.

66. VYxkaxure, KaKOW U3 MPOLIECCOB CKATHS TPeOyeT MPHUI0KEHHSI MUHUMAIBHON paboTHI.

67. VYxaxwure, KakoW U3 MPOLIECCOB CKATHS TPEOYET MPUIOKEHNSI MAKCUMAIbHOW pabOTHI.

68. VYkaxwure, KaKUM COOTHOILICHHEM XapaKTepU3yeTCs pacIpe/esieHHe CTEIICHH MOBBIIIEHUS AaBJICHUA 110 CTyIe-
HSM JUTIE MUHMMAJIbHOM paboThl, IPUIIOKEHHOH B KOMIIPECcope.

69. VYkaxuTe, KAKMM COOTHOILEHUEM ONpEJENAeTcs peanbHas padbora kommnpeccopa (/,) cormacuo KIIJ (#,) 1 Teo-

petnueckoii paboTe npoueccos cxarus I, .

70. VYxaxwure, KaKOW IIUKJI, N300paXeHHbIH B Bue Ts — qUarpaMMBbl, COOTBETCTBYET KapOIOPaTOPHBIM JBUTATEISIM
(ko OTTO).

71. VYxaxwure, KakoH IIUKJI, N300paKEHHBIH B BU/IE pV — TUarpaMMBbl, COOTBETCTBYET KapOIOpPaTOPHBIM JBUTATEISIM
(ko OTTO).

72. VYxkaxwre, KaKOW IHKI, M300paXCHHBIH B BHIE 1§ — OWarpaMMBbl, COOTBETCTBYET AW3EIBHBIM JIBHTATEISM
(ko quzesnst).

73. VYkaxwure, KakOW NHKJI, M300pa)XCHHBIH B BHIE pV — AMArPaMMBI, COOTBETCTBYET AW3EIBHBIM JBHUTATEIAM
(ko quzesnst).

74. VYxaxwure, Kakas CXeMa COOTBETCTBYET KOHCTPYKIIMH Ta30TypOMHHOI YCTaHOBKH C MOJBOJAOM TeIUIa IPH I0-
CTOSIHHOM O0OBEME.

75. VYxaxwure, Kakas cCXeMa COOTBETCTBYET KOHCTPYKINH I'a30TYpOMHHOH YCTAHOBKHM C MOIBOAOM TeEIUIA IPH MO-
CTOSTHHOM J1aBJIeHHH (IIMKJ bpaiitona).

76. VYxaxwure, KaKOW LIUKJI, ©300paXEHHBIH B BUJE pV — TUarpaMMBbl, COOTBETCTBYET Ira30TYpPOMHHBIM JIBUTATEISIM,
paboTatonm o uKITy bpafiToHa.

77. Yxaxwure, KaKOW LIUKJI, U300paXEHHBIH B BUJE pV — TUarpaMMBbl, COOTBETCTBYET ra30TypOMHHBIM JIBUTATEIISIM,
paboTaroLIMM 110 LUKITY C ITOJIBOJIOM TeIljIa P ITOCTOSTHHOM 00beMe.

78. VYxaxwure, KaKOW LUKJI, N300pakeHHBII B BUJIE pVv — IHarpaMMBl, COOTBETCTBYET IBUTATEINSAM, IIPEICTaBIICH-
HBIM.

79. VYxaxwure, uro repmuueckuii KI1/[ nukna Penkuna paBen

80. VYkaxuTte, 4TO C YBEITUYEHUEM P, (maBnenus mapooOpazoBanus) repmuueckuii KIIJ| nukna Penku-

Ha...
81. Vkaxure, 4TO C yBelUYEHHEM p (IIPOTHBOJABICHUS Ha BBITYCKE Tapa U3 TypOWHbBI) TEPMUYCCKUIA
2

KIIJI mukna Penkuna. ..

82. VYxkaxuTe OCHOBHOE MPEUMYIIIECTBO MTAPOBOI0 IUKJIA C TPOMEKYTOUHBIM IIEPETPEBOM TIapa.

83. Vxaxwnre mua L{ukna PenkuHa, n300pakeHHOTO Ha pv AMarpamMme, BBIpaKEHHE Ui paOOTHl IUKIIA C YUETOM
paboThI HAacoca, JJIsl OTBEICHHOH B KOHJEHCATOPE TEIUIOTHI, BeipakeHue aist K11 mukia ¢ yaetoM paboTel Hacoca.
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84. VYxkaxwure I MapOCUIOBON YCTAaHOBKH, M300paKCHHON Ha CXeMe, BBIpaKEHHUE I paboThl MUKIIA C YYETOM
paboThI HAacoca, Il OTBEICHHOM B KOHIEHCATOPE TEIUIOTHI, BeipakeHue mist K1 mukia ¢ yaeToM paboTel Hacoca.
85. VYkaxwure, cxeMa KaKoi XOJIOAWIbHON YCTaHOBKU MPEACTABIIEHA HA PUCYHKE.

86. VYkaxuTe IJI XOIOIMIFHOW YCTaHOBKH, CXeMaTHYHO MPEICTABIICHHON Ha PUCYHKE, COOTHOIICHHE 10 OIpee-
JICHUIO pabOTHI, 3aTPaueHHON Ha e (DYHKIIMOHUPOBAHUE C YIETOM KOMIICHCAI[HOHHON POJIN JeTaHepa.

87. VYxkaxure Uil XOJIOAWILHON YCTAHOBKH, CXEMAaTUYHO MIPEACTABIECHHON HA PUCYHKE, COOTHOILEHHUE IO OIpee-

JIEHUIO XOJIOUIBHOTO KO3 QuIHeHTa €, .

88. VYxkaxwure TS XOJIOAUIIBHOM YCTaHOBKH, CXEMATHUIHO Hpe[[CTaBJ'IeHHOﬁ Ha PUCYHKC, COOTHOLICHUEC T10 OIIpeac-
JICHUIO y[[eJ'ILHOfI XJIaAOMPOU3BOAUTCIIbHOCTH.

89.

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

OIpPCACIICHUIO pa60TI)I, 3anaquH0171 Ha €C (l)yHKIII/IOHI/IpOBaHI/Ie C yU€TOM KOMIICHCALIMOHHOM pom aetanaepa.
90. VYkaxwure IS XOJIOAWIBLHOM YCTaHOBKH, HUKII KOTOpOﬁ MMpeACTaBJICH Ha Ts AuarpaMmme, COOTHOIICHUE TI0

ONpPEIETECHAIO 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 MEXAY BUIOM TEMIIEPATYPHOT'O MOJISl U €0 MaTeMaTHYECKUM BBIPaKEHHEM.
TeMnepaTypHbIi TPaJUEHT U €0 MAaTEMAaTHIECKOE BHIPAKECHHE.

KakoBo HanpaBieHHe rpaiueHTa TeMIEPaTyphl?

YcTaHOBUTE COOTBETCTBHE MEXIY CIIOCOOOM IEpEeHOCa TEIUIOTHI U SIBICHUEM.

YcTaHOBUTE COOTBETCTBHE MEX/IY BHIOM TEINIOOOMEHA U 3aKOHOM.

YcTaHOBUTE COOTBETCTBHE MEX/Y 3aKOHOM TEINIOOOMEHA 1 €T0 MaTeMaTHYECKUM OTMCAHUEM.
3akoHuHTE BEIpaskeHNE «TeIoNnpOBOAHOCTHIO HA3bIBAIOT IIPOLIECC. .. ).

VYkaxure NpaBIIBHYIO 3alIUCh OCHOBHOI'O 3aKOHA TETIONIPOBOIHOCTH (3akoHa Dypbe).

MOITHOCTb TETIOBOTO NTOTOKA Yepe3 CTEHKY PaBHA. ..

3akoHunTE BEIpaskeHne «KoaPHITEeHT MpOonopIHOHaAIEHOCTH A B ypaBHeHHH Dypbe ... ».
Enuanneit m3Mepenust ko3¢ UnneHTa TeronpoBOAHOCTH MaTEPUAIOB SBISETCS ...
Kakoe u3 npuBeeHHBIX BEIIECTB NMEET HanOobIIee 3HaUeHHE K03(h(DUINEHTa TETIIONPOBOAHOCTH?

Koa¢pduumeHT TennonpoBoaHOCTH A st rasos.

Koa¢ddpunuent TermonpoBogHocT! A MeTaos.

YcTaHOBUTE COOTBETCTBHE MEXIY BHIOM MaTepHasia H K03 (HIMEHTOM TEIIONPOBOAHOCTH.
Ternnon30AMOHHBIMYI CUUTAIOTCS TE MaTepUalIbl, KOO(QQUIMEHT TEIIONPOBOJHOCTH KOTOPBIX ...

B Meramax nepenaya TEIIOTHI OCYLIECTBIISIETCS 3a CYET ...

KakuM BbIpakeHHEM OIUCHIBACTCS IIOTHOCTh TEMJIOBOTO MOTOKA Yepe3 MIOCKYI0 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 TeMrepaTypbl B TNIOCKOW OJJHOCTIOWHOM CTEHKE MPH OTCYTCTBUU B CTEHKE UCTOYHU-
KOB TEIUIa 3aBUCHUT OT IPOCTPAHCTBEHHOM KOOPAWHATHI?

Tepmuueckoe CONPOTHBICHNE OJHOCIOWHO IIIOCKOM CTEHKH TOJIUHON O ONpPEAENsIeTCs BBIPAKECHHUEM ...
KaxuM BeIpakeHHEM ONpeAensieTcs MOMHOE TEPMUUYECKOE COMPOTUBIEHHE TEIIONPOBOJIHOCTH MIOCKOH MHOTO-
CJIOMHOU cTeHKHu?

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

YV nenbHbIi TENI0BOM NOTOK Yepe3 MHOTOCIIONHYIO MIOCKYIO CTEHKY.

TepMudeckoe CONMPOTHBIEHNE MHOTOCIIOHHON TNIOCKOW CTEHKH OTIpeessieTcst o GopMyIe ...

ITonHbli TEMIOBOK NOTOK Yepe3 OJHOCIONHYIO IMIUHIPUYECKYIO CTEHKY ...

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

Kak 3aBuCHT IHMHEHHAs TIOTHOCTH TEIUIOBOTO MOTOKA Yepe3 HIIMHAPHYECKYIO CTEHKY OT OTHOIIEHHS AMaMeT-
poB?

YpaBHEHHE, ONMCHIBAIOIIEEe H3MEHEHNE TEMIIEPaTyphI 110 TOJIIWHE OTHOCIOWHON IIMITHHIPUIECKON CTCHKH.

YV nenbHbIN TENI0BOM 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 HIDKE YPaBHEHHH SBISIETCS 3aIFCHIO CTAIIMOHAPHOTO NH((EepeHITNaTbHOTO YpaBHEHUS
TEIUTOTIPOBOIHOCTH MPHU OTCYTCTBUU BHYTPEHHUX HCTOYHHKOB TETJIOTHI?

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

JlocTaTo4HO JIM OJHOTO TONBKO A (PEPEeHINATBHOTO YPaBHEHHUS TEMJIONPOBOIHOCTH, YTOOBI HAWTH TeMIepa-
TypHOE 1noJie Tena?

Kaknmu ycnoBusiMmu HEOOXOIMMO JIOTIOIHUTH TU(depeHanbHoe ypaBHEHHE TETIIONPOBOIHOCTH, YTOOBI TOTY-
YUTh €JMHCTBEHHOE PEIIEHNE, COOTBETCTBYIONIEE KOHKPETHOMH 3a1a4e (KOHKpETHOMY Iporieccy)?
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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 HPH peuleHHH AnGQEpeHIINaTIbHOTO yPaBHEHUS TEILIONpO-
BOJHOCTH?

Yrto moHMMAaeTCs 0] HaYaJIbHBIMH yCIOBHAMU?

UYro morumaetcs nof rpanuaaeiMy yenoBusmu 1, 11 u 11 poma?

YCcTaHOBUTE COOTBETCTBHE MEKAY POJOM TPAHUYHBIX YCIOBHH TETIONPOBOJHOCTH M MaTEMaTHIECKHUM OIIHCA-
HHEM.

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

Yto nmact mepBoe WHTETPUPOBAHME YPAaBHEHUs TEIIONPOBOJHOCTH IIPH OTBICKAHWW (DYHKLMH, ONMHCBHIBAIOIIEH
pacnpezeneHre TeMIepaTyphl 10 TONIIMHE 0JJHOCIOWHOM IIOCKO CTeHKU?

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

VYpaBHEHHE, ONKCHIBAIOIIEE PACIIPEIETICHUE TEMIIEPATyphl 10 TOJIIUHE OAHOCIONHON IIOCKOM CTEHKH IpU H3-
BECTHBIX 3HAUEHHAX TOCTOSHHBIX nHTEerpupoBanmst C1l u C2 ...

Kakoe 3 nmpuBeieHHBIX BRIpa)KeHHH ABIsIeTCS ypaBHeHHeM HpioToHa-Puxmana?

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

B ypaBHenuu ternootnaun HeroToHa-Puxmana TemMneparypHblil Harmop — 3T0 pa3HOCTh TEMIIEPATYD ...
KoaddumueHT TemmooTnadan — 310 ...

Kakyto pazmepHOCTh MMeeT KO (HHUIUESHT TEII00TAa N ?

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

TOHKMIA €O KHUIKOCTH BOJN3U NOBEPXHOCTH TEJa, B KOTOPOM IPOUCXOAUT U3MEHEHNUE CKOPOCTH HKHUKOCTH OT
3HAYCHHA CKOPOCTHU HEBO3MYIICHHOT'O MMOTOKA BAAJIN OT CTCHKHU 0 HYJId HETIOCPEACTBCHHO Ha CTCHKE, HAa3bIBACT-
csl...

Teopust mogoOus MpuMeHseTCs I ONUCAHKS TpoLecea ...

YkaxxuTe ypaBHEHHE MOJO0MS I TETUIOOTAAYH K KHUIKOCTH IPH BBIHYKACHHOW KOHBEKIIHH.

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

Kaknm crioco6om nepenaeTcs TemioTa B JIAMHHApHOM ITOTPAaHIYHOM ci1oe?

B xakoM U3 pexXHMOB KHUIEHHUS B 00JbIIOM 00beMe HaOII0JaeTCss MaKCUMAaIbHBIH OTBOJ TETUIOTH OT HAarpeToi
MOBEPXHOCTH?

B xauecTBe TemoHocuUTeNEH B polieccax TEIIOMaccooOMeHa UCTIONb3YIOTCS ClIETYIOLINE BEIeCTBa .. .

Kakum criocobomM nepeaercst TemioTa B JaMUHAPHOM MOTPAaHUYHOM clioe?

Kaxk Ha3piBaroT TeHHOO6MeH MCKAY KUAKUMU TCJIaMU, pa3aCICHHbBIMU CTEHKOM?

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

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

Teopwust mogoOus MpuMeHseTCs AL ONMCAHUS IIpoLecca ...

Kak m3meHnTcs K03(GHUIMEHT TEIUIOOTAauy MPH BBIHYKJICHHOM JBH)KEHHH JKUAKOCTH B KaHAJIE TPH yBeIHde-
HHUH €€ CKOpPOCTH?

[To kakOMy BBEIpa)KEHHUIO ONpEeIeTCsl JIMHEHHOE TEPMUUYECKOE CONPOTHUBIICHHE TEIUIOOTIaul HA TTOBEPXHOCTH
WJIMHAPUYECKON CTEHKH quaMeTpoM d ?

Kaxue pexumbl ABuxKeHUs! )KuAKocTH Bl 3HaeTe?

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

Kak Ha3pIBaeTCsl pexuM ABHKEHUS )KUAKOCTH, KOTJIa YACTUIIBI )KUAKOCTH MHTEHCUBHO NEPEMEIINBAIOTCS JPYT C
JIpyroM, 00pa3ys BUXPHU pa3IndHbIX pazMepoB?

IlepexoaHbIi pexuM — 3TO ...

Y10 roHnuMaeTcs noJA rTuAPOANHAMHWYCCKUM TTOTPaHUYIHBIM cioem?

Yto noHumaeTcs o/ TCTIJIOBBIM IMOTPAHUYHBIM ciroeM?

[Ipu yBenmueHUH TOIIUHBI TOTPAHIYHOTO 10 K03((PHIIMEeHT TemI00T1a4H ...

YxaxuTe BhIpakeHHEe, COOTBETCTBYOIIEE ITOBEPXHOCTHOMY TEPMHUYECKOMY CONPOTHUBICHHIO TETUIOO TAAYH.

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

Kak cBs13aHbI TMHEHAS INIOTHOCTH TEIIOBOI'O IIOTOKA Ipu TETJIO0TAAYE C TEMIICPATYPHBIM HAIIOPOM At(l nu -

HEHHBIM TCPMHUUCCKUM CONPOTUBJICHUEM TCIIOOTAAYN Rg ?

Ykaxwure pasMepHOCTh K03 (QHUITMeHTA TEIUIOOTAAYH.

VYKaxxuTe pa3MepHOCTb JUHEHHOTO TEPMUYECKOTO COMIPOTUBIICHHSI TEIII00TAAYH.

YKaxuTe pa3MepHOCTh MOBEPXHOCTHOTO TEPMUIECKOTO COTIPOTHBIICHHUS TETUIOOTIAYH.

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

Kaxkoe 13 npuBeieHHBIX YpaBHEHHH sBIsieTCS T PepeHIInanbHbpIM YpaBHEHHEM TEIIO0TAa4uH?

st KaKoro npouecca 3aucaHo ypaBHEHHE TEIIOBOro Gananca: Q=G -7 = - ( t —t ) CF?
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Jist kakoro mporiecca 3anrcaHo ypaBHEHUE TEIUIOBOrO OajaHca: 0=G-r=a- ( t —t ) EF?

Kak 3aBHCHT MOBEPXHOCTHAS INIOTHOCTD TEIUIOBOT'O MOTOKA OT KO QHUIIMEHTa TEIUIONPOBOJHOCTH KHIKOCTH?
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 (urcio) ['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 U 3HaYEHHEM KpuTepus PeliHonbzca ...

Kpurtepuii momobus I'pacroda xapakrepusyer ...

VYxaxure kpurepuit mogoodus I'pacroda ...

YcTaHOBHUTE COOTBETCTBUE MEXXAY HA3BAaHHEM KPUTEPUS ITOJO0OHS M €r0 MaTeMaTHUYECKUM BBIPaKEHUEM.
YcTaHOBUTE COOTBETCTBHE MEXIY KPUTEPHEM U XapaKTEPU3yEMBIMH CBOHCTBAMH.

Ykaxwure 00muii BUI KpUTEPHAIEHOTO YPaBHEHUS IS pacueTa KOHBEKTHBHOM TerumooTnauyn (C — KOHCTaHTa).
Yxaxxute oOIIMiA BU 3aBUCUMOCTH JUISI pacieTa TeTJIO0TAA4HN IIPH €CTECTBEHHOI KOHBEKIIMN B HEOTPAaHUICHHOM
o0BeMe.

Kakoiif MexaHn3M TemIonepeHoca NpeBaIupyeT NpH JJAMHHAPHOM PEKUME JIBIKCHHS JKUIKOCTH B KaHaue?

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

OT Kakux KPpUTCPUCB HO[[O6I/I$I 3aBUCUT MHTCHCUBHOCTH TCIIOOTAAYU MPHU BA3ZKOCTHOM PEIKUME (J'IaMI/IHapHOC
JIBUYKEHHE KUIAKOCTH)?

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

Kakas u3 npuBeeHHBIX HIDKE (GOpMyIT Ui pacyeTa TEIUIOOTauH IIPH Pa3BUTOM TYpOYJICHTHOM PEXHME JBIKe-
HUS )KUAKOCTH B JUIMHHON TPyOe SBIISCTCS IPABUITBHON?

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

Kak BimseT ckopoCTh IOTOKA XHUAKOCTU B KaHale (TpyOe) Ha KO3((HUIMEHT TEIUIOOTIaud NPH TYpOyIeHTHOM
PEXMME IBIKCHUS?

Jln1s Kakoro pexuMa KHIEHUS! HHTEHCUBHOCTH TEIIO0TAaun Oynet Oompe?

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

csl Atztc—t

Hc

(At Bospacraer).

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

Uro noHMMAaeTCs NoJ BTOPOU KPUTHUECKOM INIOTHOCTBIO TEIIOBOTO IIOTOKA qul ?

Kak mMeHsieTcst IpH Iy3bIpbKOBOM KHUIICHUH B 00JIBIIOM 00beMe K03 QHUIMEHT TEeMI00TAa4M C POCTOM TEIJI0BOTO
noroka ¢ ?

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

Uro moHMMaeTcs 1o KpuznucoM Temoodmena I poga?

Ot KaKux (baKTOpOB 3aBUCHUT BCIIMYHWHA KpHTPI‘-IeCKOfI TIJIOTHOCTH TCIJIOBOT'O IMOTOKA IMPYU KUINICHUN TCIIJIOHOCUTE-
75 B TpyOax U KaHanax?

MoskeT JIi NPOUCXOAUTh KOHJCHCAIMs HA MOBEPXHOCTH, €CIM e¢ TeMIlepaTypa paBHa WIIH BBIIIE TEMIIEPaTyphl
HACBIILCHUS TIPH JaHHOM JIaBJICHHHU?

Kaxkue BHIbI KOHACHCALIMH HA TIOBEPXHOCTU BEI 3HaeTe?

[Tpu xakoM BHe KOHAEHCALUK — IUIEHOYHON MJIM KalelbHOW — TEeIUI00TIaua naeT 0onee MHTEHCUBHO?

Kakoii Bu koHAEHCaK Oy1eT UIMETh MECTO Ha He CMauyMBaeMO KHUIKOCTBIO IOBEPXHOCTH?

Kak n3mMeHnseTcs MHTEHCUBHOCTD TCIUIOOTAAYN IIPU KOHACHCAIIUN Ha BepTHKaJ’IBHOﬁ CTCHKEC OT TOJIIIHWHBI INICHKHU
CTEKAIOIIEro KOHaeHcara?

Kakue u3 TIEPEYNCITICHHBIX q)aKTOpOB OKa3bIBAIOT BJIIMAHUC HA TCIJIOOTAAYY ITPU KOHJACHCAIUN Ha HOBerHOCTI/I?
Kak Bnuser nHannune HEKOHACHCUPYIOINXCA I'a30B B IIap€ Ha MHTCHCUBHOCTDH TeHJ’IOOT}Ia‘-II/I?

KputepuansHoe ypaBHeHHE KOHBEKTHBHOTO TEIJIO00OMEHA MpH TypOyJIEHTHOM BBIHYKIEHHOM JBIXCHHUU BHYT-
PEHHETO TEIUIOHOCUTETIS .. ..

KpurepnanbHoe ypaBHEHHE KOHBEKTHBHOI'O TEIUIOOOMEHA NPH JAMHHAPHOM BBIHYXKJIEHHOM JIBIKEHHH BHYT-
PEHHETO TEIUIOHOCUTEIIS ...

[l HecTallMOHAPHBIX MPOIECCOB KOHBEKTHBHOTO TEINIOOOMEHA KpUTEpUAbHOE yPaBHEHHE MOKET OBITh ITpe -
CTaBJICHO B BHJIE ...
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Pr
B KpHUTEpHaTLHOM ypaBHEHMM KOHBEKTMBHOTO TEIIOOOMEHA KOMILIEKE | —2< YYUTHIBACT ...

Pr,,
[Ipn naMuHApHOM TEYEHUH >KUAKOCTH B TPyOax KO3 (HUIMEHT TEIIIOOTAAYN U3MEHSIETCS 10 JUINHE KaHala Mpu
YCIIOBHH ...
B kpurepnanbHOM ypaBHEHHH KOHBEKTHBHOTO TEINIOOOMEHA JUIsl TYpOYJICHTHOTO TEUEHHS KUIKOCTH B TpyOax, B
OTJIMYHE OT JJAMUHAPHOTO TE€UEHHS, OTCYTCTBYET ...
Ecmm ko3 durmenT TemmooTnaun TpeThero psia KOpHAOPHOTo IMydka TpyO mpuHsTh 32 100%, To K03(hdunueHT
TEIJIOOTAa4YH BTOPOTO Psiia 3TOTO ITy4YKa COCTABHT ...
[Ipy KUNIEeHUH KUJIKOCTH HAa MOBEPXHOCTH TBEPJOro Tejla Haubosee MHTEHCUBHBIH POCT 3HaYeHUH KoadduimeH-
Ta TEIJIOOTAAYH HaOJI0AaeTCsl B 00IACTH ...
[Ipy neHOYHO# KOHAEHCAlMM Hapa B Cilydae JIAMUHAPHOTO TEYCHHUS IUICHKUM KOHJEHcaTa TEINIOOOMEH ocy-
IIECTBISIETCS YTEM ...
Ha moBepxHOCTH Kakoii TpyOBl — BEPTHKAJIHHON WIIM TOPH30HTAIBHON — TEIDIO0THAaYa MPHU KOHACHCAIMH HICT
6oJsiee MHTEHCUBHO?
YcTaHOBUTE COOTBETCTBHE MEXKIY BHIOM TEIUIOOTAAYH U OTPEICIISIONIM 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 , TO YpaBHEHHE DHEPIUH IIPEBpAIaeTC ...

Uro Takoe Teruionepenava’?

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

Kakum BbIpaskeHHEM OTMPEIESIeTCS MOIIHOCTD TEIJIOBOTO MOTOKA B MPOIIECCe Terionepeadn?

Kakum BbIpaxkeHHeM orpeaenseTcs Ko3QUIUeHT Temonepeady yepe3 MIOCKY OJHOCIOWHYIO CTEHKY TOJI-

IIUHOM 0 ?
Kaxum BeipakeHHEeM onpeensieTcs MOJHOE TEPMUYECKOE COMTPOTUBIICHHE TEIUIONEPeIaun Yepe3 IUIOCKYI0 OJIHO-

CJIOMHYIO CTEHKY TOJILIUHOMN 0 ?

JluHeHHbIH K07 QUIMEHT TEIUIONepeIadn — ITO ...

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

Kak 3aBUCHT NnHEHHOE TepMHUECKOE CONPOTHUBICHHE TEIUIONEpeNadyd uepe3 IMIMHAPUYECKYI0 CTEHKY OT

Hapy>XHOTO d2 1 BHYTPEHHETO dl JUAMETPOB CTCHKU?
Kaxoli u3 dopmyi onpenensercs TMHeHHas MIOTHOCTh TEIUIOBOTO MOTOKA (f, TPH TEIUIONEpenade Yepes 1u-

JIMH/IPUYECKYIO CTEHKY HAPY>KHBIM JIHAMETPOM d 5 ¥ BHYTPCHHUM d 1?

MoXeT 71 pacCUUTHIBAThCS TEIUIONEpeaada yepe3 UINHAPHIECKYIO CTEHKY Mo (OopMyiaM Ul IUNIOCKOHW CTeH-
Kn?

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

YcTaHOBHUTE COOTBETCTBHE MEXY BHUAOM TEIUI00OMEHa U (OpMYJIOi TEPMUYECKOTO CONPOTUBIICHUS
Kputnueckuit auameTp u305sIIKUK TPYOOIIPOBO/IA 3aBUCUT OT CIIEIYIOIIUX apaMeTpoB ...

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

TermnmooOMeHHbIE anmapaThl, CIyKalllye A epeJadr TeTIOTH OT TOPSAYEro TEMIOHOCUTENS K XOJIOJHOMY Yepe3
pa3sAeIAIoOILyI0 UX CTEHKY, Ha3bIBAIOTCS ...

TermooOMeHHBIN ammapar, B KOTOPOM TOPSIYMHA TEIUIOHOCHTENb OTJAeT CBOIO TEIUIOTY aKKyMYJHpPYIOLIEMY
YCTPOMHCTBY, KOTOPOE B CBOIO OUYEPEAb NEPUOIUUECKU OTAAET TEIUIOTY XOJIOAHOMY TEIJIOHOCUTENIO, HA3bIBAETCS
YpaBHeHHUE AJ1s pacdyeTa peKylepaTHBHBIX TETTIOOOMEHHBIX anmnapaTroB HUMEET BUT ...

Pa3zmepHOCTD KO3 dHIIMEHTa TeTIoNepeayy IpU pacdyeTe TeII000MEHHOTO anmapara ...

Kakne tennooOMeHHbIE anmnapaThl Ha3bIBAIOT TOBEPXHOCTHBIMU?

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

B xakom ciydyae npu IpoYuX paBHBIX YCJIOBHSX KOJMYECTBO TEIUIA, IIEPEelaBaeMoe OT FOpsSYero TETNIOHOCHTEIS
K XOJIOZHOMY OyJieT HauboIbIIIM?

Kakoit xapakrep nmeeT TermI000MeH B TEINIOOOMEHHBIX anmaparax?

Koadduurentom opedpenust TpyObI Ha3pIBACTCS OTHOILICHHUE ...

st naTeHCH(MKAIMY TTpoliecca TeIuIonepeauy OCYIIECTBIISIIOT CIIAYIONINE MEPOIIPUSTHS ...

Kakne ypaBHeHUs J1eXKaT B OCHOBE TEINIOOOMEHHBIX arapaToB?

ITox BOASHBIM 2KBHBAJIEHTOM TOHUMAIOT IPOU3BEACHUE ...

Ecnu B TeriooOMeHHOM anmapate JiBa TEIUIOHOCUTENS TEKYT MapaijiedbHO JPYT APYry BO B3aUMHO ITPOTHUBOIIO-
JIOXKHBIX HalpaBJICHUSX, TO TaKasi CXeMa JIBUXKEHUS Ha3bIBAeTCA ...

Boupiiee n3mMeHeHne TeMIepaTyphl 10 MOBEPXHOCTH TEIUIOOOMEHA MOTyYaeTcst Ul TOW )KUJKOCTH, Y KOTOPOM:
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Cpennenorapu(MHUIECKH TEMIIEPATYPHBIN HAITOP MOYKET OBITH ONpPEAeIieH 10 GOPMYIIE ...

IIpu pacuere cpenHero TeMIepaTypHOTO Harmopa JAjisl afnmapara co CJI0KHOW CXeMOW JABUKEHUS TEIUIOHOCUTENEH
TIOTIPABOYHBIN KO3 (GUIMEHT YMHOXKAIOT Ha CpeIHENOoTapu(pMUIecKnii TeMIIepaTypHBId HANop, ONpeaelICHHBINA
Kak JUIA ...

PexynepaTuBHBIM Ha3bIBaeTCS TEINIOOOMEHHHK, B KOTOPOM MPOHUCXOJHT Iepeiada TeIUIOTHl OT OJHOTO TEIUIOHO-
CHUTEJIS K IPYTOMY ...

Kakast 13 BenuuuH sBJIS€TCS UCKOMOH IPU KOHCTPYKTHBHBIX PAacdeTax TeII000MEHHBIX annapaToB?

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

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

B pexynepaTHBHBIX TEIUIOOOMEHHBIX amlaparax MpH MPOYMX PaBHBIX YCIOBHAX CPETHHUN JIOTapU(pMUYECKHUI
TeMIlepaTypHbIi Harop OoJIbIIE B TOM Clly4ae, KOTJa TeMJIOHOCHTEIH JBHXKYTCS 110 CXEME ...

Ecnu B TernmooOMeHHHMKE TeMIeparypa OJHOTO U3 TEIUIOHOCUTENEH MOCTOsSHHA, Kakasi cXeMa JBIKEHHS TeIllo-
HOCHTEJICH MpeAroYTuTeIbHa?

[Ipn kakoii cxeme ABMKEHHS TEINIOHOCHTENEH TpeOyeTcs MeHbIIas IUIONaab HOBEPXHOCTH TEIUIOOOMEHA B TEIl-
J000OMEHHBIX anmaparax?

B kakoM ciydae cXxeMbl IPSIMOTOKA 1 TPOTHBOTOKA MOXHO CUNTATh PABHOLICHHBIMU?

YKaxuTe ciydan KOHAEHCAIIMH OJHOTO M3 TETNIOHOCHUTEINEH B TEIIIOOOMEHHOM armapare.

YKaXuTe ciydan KUIIEHHUs OJHOTO U3 TEIIOHOCHTEJICH B TEIIOOOMEHHOM armmapare.

Kaxkas dopma TeriooOMena siBisieTcst mpeoOiiaaaroiieii pyu BHICOKUX TeMIeparypax ?

Y10 Ha3BIBAIOT TEIUIOBBIM I/I3J'Iy‘-IeHI/ICM?

Kaxkue Tena nznyyaror Terno?

Uro Takoe cenekTuBHOE (M30MpaTenbHOe) H3nydeHue?

Yro Takoe MOHOXPOMATHUECKOE H3TyueHHe?

YKaxuTe Ipeesnsl IHH BOJIH YIbTPa(pHOIETOBOTO U3ITyUCHHUS.

YKaxuTe Ipeens! IIHH HHPPAKPACHOTO W3ITyUCHHUS.

YKaKuTe Ipeesnsl IHH BOJIH BUANMBIX Tydeil.

Yro Takoe HHTETPAIbHOE H3ITydeHUE?

TennoBoii MOTOK, M3JTydaeMblii Ha BCEX [UIMHAX BOJIH C €IMHMIBI MOBEPXHOCTH TEJa IO BCEM HAaIlPaBICHHSM,
Ha3bIBaCTCH. ..

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

Uro Ha3piBaeTCA aOCOMIOTHO YEPHBIM TETIOM?

Yro Ha3bIBaeTCs aOCOITIOTHO OeNbIM TenoM?

Kakoe Teno Ha3bIBaeTcs AUATEPMUYHBIM?

Kakumu 1ByMsi BBIp@KEeHHAMH ornpesensiercs: KoddduiueHT orpaxeHus?

VYxaxure popmyiy 3akoHa Credana bonbiiMaHa npH JTy4ucTOM TEIUIOOOMEHE.

Kak HaspiBaeTcs koo puument nponopuronanbHoctu Cp B 3akone Credana-bonbumana?

Yxaxute pazMepHOCTh KOAQPUIIHEHTA U3ITyYCSHUSI.

Uro Takoe cTeneHb YePHOTHI U3TyYalolero Tejua’?

OT 4ero 3aBUCHUT CTENIEHb YEPHOTHI TEN?

VYkaxwure 3akoH Kupxroda.

YeMy paBHO OTHOIICHHE H3TyYaTeIbHOMH CITIOCOOHOCTH K MOTIIOMIATENEHOW CIIOCOOHOCTH?
Vkaxute BelpaxkeHue 3akoHa [lnanka.

VYkaxxuTe 3aKoH cMmelleHus: Buna.

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

9
Kakum 3akoHOM ynpasisiercst CBsi3b Mexay T u A 0. 7

YcTaHOBUTE COOTBETCTBHE MEXIY 3aKOHOM TETIJIOBOTO M3IYHYEHHS U CYITHOCTBIO IIpolecca.

UYro Takoe MoTok 3(h(HheKTUBHOTO U3ITydeHHUs Tena?

UYto Takoe MOTOK Pe3yIbTHPYIOMIETO N3ITYICHUS?

[Ipu HaTM9YMK 7 HKPAHOB MIIOTHOCTH JYIUCTOTO MOTOKA YMEHBIIHUTCS B ...

UYeM OoItbIIIe YHCIIO 3KPAHOB, TEM IUNIOTHOCTH JIyYHUCTOTO MOTOKA ...

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?

Moxer 1 cepoe TeJlo W3iIydaTh OOJbIIEe SHEPTHH, YeM YEPHOE TEJIO TAKHUX JK€ Pa3MEpOB M B TAKOW e OKpYyKa-
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€HHUS B JaHHOM TOUKE MOBEPXHOCTHU?

Kakoe u3 Ten MeeT HanOOJIBIIYI0O MHTEHCUBHOCTD M3JTy4eHUs IIPU OANHAKOBOW TEMIIEpaType IOBEPXHOCTH?
Kakoit 3akoH ycTaHaBIMBAaeT 3aBHCHMOCTH CHEKTPATbHOW IUIOTHOCTH M3Iy4eHHUs aOCOMIOTHO YEpHOTO Tena OT
JUTHBI BOJTHBI?

CHGK’I‘paJ’IBHaH IJIOTHOCTD IMMOTOKA U3JTYyUCHUS a0COJIFOTHO YCpHOIo TeJia Jﬂ e
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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 CYHIECTBYCT MCKAY CTCIICHBIO YEPHOTHI CCPOTo TCJIa & uero KOS(I)(I)I/IIII/IGHTOM NOTJIOIICHUA A ?

3neck | — aGcomoTHAs TeMIIEpaTypa Tela.
Kak 3aBHCHT HHTEHCHBHOCTD H3JIyYCHHUS CEPOro Teaa £ OT CTENeHu ero 4epHoTsl & 7

Ecnu n1Ba Tena ¢ temneparypamu moBepxHocTu 1; U T) y4acTBYIOT B JIyYHCTOM TEIIOOOMEHE, TO KAKMM BbIpa-

JKEHUEM OIIPEAEIAeTCS PE3yIbTHPYIOIMH TEIIOBOM MOTOK MEXIy HUMHU? 31ech Snp — TIpUBEJICHHAs CTCIICHb

YEpPHOTHI.

Ecrmu ogHa w3 ABYX MIacTWH, MEKAY KOTOPBIMH OCYIICCTBIISICTCS JTYYHCTHIH TemiooOMeH — abCcoiroTHO Oeroe
TEJO, TO YeMY PaBHICTCS IPUBEICHHAS CTCIIEHb YePHOTHI?

Ecmu omHa W3 IBYX IIACTHH, MEXIY KOTOPBIMH OCYIIECTBISICTCS JIYIUCTHIN TEIUIOOOMEH — a0CONIOTHO YepHOe
TEJO, TO YEMY PABHSCTCS TIPUBEICHHAS CTCIICHb YSPHOTHI?

Ecmu Mexay IByMs IUTACTHHAMH, MEKAY KOTOPBIMH OCYIIECTBIIACTCS JIYUUCTBIH TEIIO00OMEH, PacIONOXKHUTh
JKpaH, a CTCIICHU YePHOTHI BCEX MOBEPXHOCTEH (TUIACTHH U SKPaHa) OJJMHAKOBBI, TO KAK U3MEHHUTCS MOTOK U3JY-
YCHUS MEKIY IIaCTHHAMM?

Ecmu Mexay AByMs TUIACTHHAMH, MEXKIY KOTOPBIMH OCYIIECTBIISCTCS JIyYUCTBIA TEIUIOOOMEH, PACIOIIOKUTh N
9KPaHOB, a CTETICHH YEPHOTHI BCEX MMOBEPXHOCTEH OMMHAKOBEI, TO KaK H3MEHUTCS ITOTOK M3ITy4CHHS MEXKIY TUTa-
CTHHAMH?

OT 4ero 3aBUCHT NPUBEACHHAS CTENCHb YSPHOTHI MPH TEIIOOOMEHE MEXIY IBYMs TEIaMH, €CIH OJHO M3 HUX
HaXOIIUTCSI BHYTPH OPYToro?

Ot xakux (GaxTopoB (IapaMeTPOB) 3aBUCUT HHTCHCHBHOCTH JYYHCTOTO TEIUIOOOMEHA MEXITy Ta30M M OKpYyXKaro-
e ero 000I0YKON?

ITo kakoii TeMmepaType onpeaensieTcs K03(Q(UIMEHT MOTIIONICHUS ra3a IpU pacueTe TeII000MEeHa H3TydeHHEM
MEXy T'a30M 1 000J109K0?

YeMy paBHA PUBEACHHAS CTCIICHDb YSPHOTHI CUCTEMBI, COCTOSIIEH U3 2-X MapaIeIbHBIX MOBEPXHOCTEH, €CII UX

CTCTICHH YCPHOTHI: & = 0,5; &y = 0,25?

Kaxum BeIpaskeHHEM oTpenensercs KodQPUIUEeHT U3TyISHHS A1 ceporo Tena?

OTtHoLIeHNE HOBerHOCTHOﬁ IINIOTHOCTH IIOTOKa CO6CTB€HHOFO HWHTETrPpaJIbHOTO M3JIYYCHHUSA AAaHHOI'O TEJIa K IO-
BEPXHOCTHOH IUIOTHOCTH MTOTOKA MHTETPAJIBHOTO U3NTy4eHHUs! aOCONIOTHO YEPHOTo Tejla IPU TOH XkKe TeMIlepaTrype
Ha3bIBAETCH ...

H3BeCcTHO, 4TO C POCTOM TEMIEPATYpbl MAKCUMYM HM3JIyYSHHUS] CMEIIAETCsl B CTOPOHY 00jiee KOPOTKUX BOJIH, 3TO
— 3aKOH ...

Yxkaxure GopMyIy U OTpeIeTIeHNs] MOIIIHOCTH ITOTOKA SHEPTUH IIPH Nepeaade TEeIUIOTHI H3ITydeHUEM.
CornacHo 3akony JlamOepTa, MHTEHCHBHOCTD M3Jy4EHUsI 3aBUCUT OT HANpPABIICHHUS, ONPEAEISIEMOrO YIJIOM @,
KOTOPBI OHO 00pa3yeT ¢ HOPMaJbIO K TIOBEPXHOCTH, 1 MAKCHMAIBHOE U MAaKCHMaIbHOE H3ITyYCHHE UMEET MECTO
MpH 3HAYEHHUH YTIIa (p, PABHOM ...

[Ipu ycTaHOBKE TpeX SKPAHOB MEKAY IBYMS MapajlIeIbHBIMU TIOBEPXHOCTSIMH C OJMHAKOBOW CTETICHBIO YSPHOTHI
(e1=€,=€,x) KOIMYIECTBO U3TYIaEMOM IHEPTUN YMEHBIIUTCS B ...

M3my4aroT ¥ MOTJIOMIAIOT TEIUIOBYIO SHEPTHIO ...

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

Kakwm BeIpaskeHHEM OTIpenenseTcst KO QHUIIMEHT MPOHUIIAEMOCTH?

Ykaxure eTUHUIY H3MEPCHUS MHTCHCUBHOCTH U3JTy4ICHUS.

Ykaxwure 1Ba BRIPOKEHUS TSI CTEIICHH YePHOTHI Tela.

YKaxuTe TpU BBIPAXKESHUA AT KO PHUIMEHTA TOTIIOIEHHS.

Kakoii mporiecc ocymecTBiaseTcs Mpu NepeHoce TEIUIOTH B Bakyyme?

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

IIpuBeneHHass cTeneHb YEPHOTHI IPU JTYIHCTOM TEIUIOOOMEHE MEXIy ABYMS HMapayjieIbHBIMU MOBEPXHOCTIMH
ompezensercs mo Gopmyne ...

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

U3 3akona Kupxroda cienyer, uro eciu Tesio obnanaeT MaiabM K03 UIMEHTOM MOTIIONIEHHS, TO OHO 001aaeT

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

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

MakcuMyM CHEKTpaibHOW IUIOTHOCTH DHEPTHHM TEIUIOBOTO M3IIYUECHHS TpH TemrmepaType 1 HaOmomaeTcss Ha

JUTMHE BOJIHBI 4, a IpH Temneparype 27 — Ha JJIMHE BOJHEI A,. [Ipr 7TOM BBIIOIHAETCS OHO U3 YCIIOBHH ...
Bribepure cooTHOIIEHUE, OMpPENENsIoNiee MepeaaTouny0 (QYHKIUIO0 HICATHHOTO AU(QEpPSHIINPYIONIETO

Bribepute cooTHOIIEHHE, onpeaestonee nepeaatounyto Gpyuknuto [TU-perynsropa.
Ykaxure, Kakast KpUBasi pa3roHa COOTBETCTBYET allepHOANIECKOMY MIEPEX0THOMY MPOIECCY.
Onpenenure 1no BUAY MEPEXOAHON XapaKTEPUCTHKH, Kakas aBTOMAaTHYecKas CUCTeMa PEeryjIupOBaHUS

SIBIISIETCS yCTOWYMBOM.
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336. Bri6epure n3zobpakenne, Xxapakrepu3yoliee CTpyKTypHyto cxemy [T -perymsitopa.

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 PETyJIMPOBAHHMS.

3309. VYkaxkure BRIpaXCHHE, XapaKTepu3ylolee npsmMoe npeodpazoBanue Jlammaca.

340. Bribepure  n300paxkeHWe, XapakTepH3ylollee HEJIMHEHHBIH 9JIEMEHT THIAa pelie ¢ 30HOH
HEUyBCTBUTEJILHOCTHU M 30HOH BO3BpaTa.

341. VYkaxure KpUBYIO pasroHa I MEpexXOAHOro Ipolecca IO KaHaly BHELIHETO BO3MYILAIOIIEro
BO37CHCTBUS f-y.

342. Enunnneit namepenus kosdduimenTa ycuineHus B aBTOMAaTHYECKUX CHUCTEMax PEryJMpOBaHUS SIBISETCS
343. YkakuTe BepHYIO 3aIUCh TU(PepeHINATEHOTO YPaBHEHHS allepHOJMIECKOTO 3BEHA.

344. VkaxuTe, Kakasi 3aBUCMMOCTb XapaKTEpHA UIi HOMHMHAJIbHOM CTAaTUUECKON XapaKTEPUCTUKU KOMIUIEKTA
pacxozmomepa (IIpu H3MEPEHHN METOAOM MEPEMEHHOTO TIEpEena/ia JaBICHHNs).

345. BeiOepure 3HaueHHME TEMMEpaTypbl, IpH KOTOPOM OINpEAETIeTCs HOMHHAJbHAas CTaTHIeCKas
XapaKTEePUCTHUKA TEPMONICKTPHIECKOTO TEPMOIIPEOOPa30BaTEIs.

34e. [Tpn BU3yanu3anuy N3MepseMOro TEXHOJIOTHYECKOTO MapaMeTpa e€ro 3HaueHHe JOJDKHO BapbHPOBATHCS B
MPOMEXKyTKe AMana30Ha IIKaJIbl H3MEPUTEIHHOTO Nprbopa.

347. Bribepure yTBepKIcHHE, XapaKTEPU3YIOIIee MPUHIUI JCHCTBUS TEPMOIJICKTPUUCCKOTO MpeoOpa3oBaTes
COTIPOTHBIICHHUS.

348. Kakoii 13 BapuaHTOB OTBETOB HE SIBJISICTCS TPUMEPOM YHH(UIIMPOBAHHOTO aHAJIOTOBOI'O CUI'Haa?

349. Bribepure COOTHOIIEGHHE Ui ONpENeNIeHUs] TUIOLaay IPOXOJHOTO CEYEHHS] NMOBOPOTHOM 3aCJIOHKH I10
Pa3sHOCTH MEXAY IUIOIIAIBI0 YCIOBHOTO MPOX0/a 1 MPOCKIMEH IUTONa i 3aCJIOHKN Ha TIOTIEPEYHOE CEUCHHE.

350. HomwuHansHOE ycnine Ha IITOKE HCITOMHUTENbHOTO Mexanu3ma tuna MOIT-1600/63-160 cocraBiser ...
351. B KakMx eOWHWIIAX W3MEPEHHs BBINOJHIACTCS TPagyHpOBKa IIKaidbl AWCTAHIIMOHHOTO YyKa3aTels
MOJIOKEHUsA?

352. st gero nmpenHa3zHaueHbl HHTEpQericHpIe Moaynd B cTpykrype [IJIK

353. VKaxuTe, Kakod M3 MEPEUUCICHHBIX CUTHAJOB HEBO3MOXHO «3aBectu» B IIJIK mpu momomm monyns
BBO/1a aHAJIOTOBBIX CUI'HAJIOB.

354. VYkaxure, kakoe 0003HaUECHHE SIBIISETCS JIMIIHUM JJIsI TPYINIbI IPOMBIIIICHHBIX HHTEp(EHcoB cTanaapra
RS.

355. Vkaxkure THI OJOKa JAHHBIX MPOTPaMMbl II0JIb30BATENs, MPEAHA3HAYCHHBIH U JIOJTOBPEMEHHOTO
XpaHeHHs HHPOPMALINH.

356. Bribepure 0603HaueHne 06sacTd OMTOBOM MaMsTH (MapKepHas HaMsATh) NPOrPaMMUPYEMOTO JIOTHIECKOTO
KOHTpOJLIEpA.

357. Jns kakoro Tuma TaiiMepa BBIXOJHOM CHUIHaJl OCTaeTcsli paBHbIM | B TEUEHUE 3aJaHHOTO BPEMEHHU
HE3aBHUCHMO OT JUTMTEILHOCTH BXOJAHOTO CHI'HajIa?

358. Kakoe coObITHE ONMCHIBAIOT CIEAYIOIIME YCIOBHS: 3allMTa HE pPabOTOCIIOCOOHA, KOHTPOJIMPYEMBIH
napaMeTp B HopMe?

359. Kakoii Tum curHaNIOB XapaKTepeH Ui CHCTEM TEXHUYECKHX 3aIUT U OJOKHPOBOK?

360. Ykaxure BapHaHT, XapaKTEPHU3YIOIINH BEIPayKEHHs JBOUCTBEHHBIX TEOPEM.

361. BriGepute Haubonee moaHoe onpeieneHne MaTpuibl KapHo.
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[MPUJIOXEHUE 2
OBPA3EIl DK3AMEHAIIMOHHOI'O BUJIETA

Moayas «Tepmogunamuka»

Hucempykuyusa: B 3a0anusax AI1-A10 evibepeme 00un npaguiivhbvili Omeem U HaHecume cOOMEemcmeayiouyo MemKy
Ha O1anKe omeemos. 3a Kaxcovlii npasuivHulil omseem 6 3adanusax AI1-A10 evicmagnsemcs 00un baun.

VYxkaxute IMpaBUJIbHYIO 3allMCh YPAaBHCHHUSA COCTOAHUA IJIA 1 kxr raza

1) pV = mRT 3) p=pRT
R
2)pV,=R,T HpV =m—=T
n
YKa)XuTe COOTHOLIEHUE ISl CPEAHEN TEINIOEMKOCTH
HC= AQ 3)C= 9Q
AT dT
A
2 =22 4HC= 9
mAT VHyAT

[psAMBIM LUKIIOM Ha3bIBASTCS LUKIL. ..
1) y koToporo pe3ynbTHpYyIOas pabora orpurarensbHa (/<0)
2) y KOTOPOTO JINHHS PACIIUPEHNUS JISKUT HIKE JIMHUU CIKATUS
3) C HOJNOXUTENBHOM Pe3yNbTHPYIOIIEH padoToi
VYKaxuTe MPaBUIbHOS COOTHOLICHHE IS ONPEACICHUS yIeIbHOH H300apHOi TEIIOEMKOCTH HIICalbHOTO ra3a

sz"'
c kR c
1) R(k+1), k=-"+ 3) —, k=2
) R(k+1) 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—nep—BaanLca HUMECT TPpU ﬂeﬁCTBHTCHLHBIX
OAWHAKOBBIX KOPHS

DT=T, ) T>T, »HT<T,
YKa)KI/ITC, KaKoO€ 13 NPECACTABJICHHBIX ypaBHeHI/Iﬁ SABJIACTCSA YPAaBHCHUCM HEPA3PbIBHOCTH

3) wlfl _ wzfz _ w3f3

D pw, f, = p,w, f, +p;sw; f

Y U, Us
2
w w
2) m=pwf = o 4 d| — |=—dh
v 2
YKa)KI/ITC, KaKUM U3 MPUBCACHHBIX COOTHOIICHUH OIMPCALIIACTCA OTHOCUTCIIbHAA BJIAJKHOCTb BO31yXa
|
1) 0,622 3 L
B _ (Pps v”
Pu
2) ¢p, 4
Ps

VkakuTe, Kakod M3 IMKIOB, M300paKCHHBIX B BHIE pV-IHArpaMMBbl, COOTBETCTBYET KapOIOpaTOPHBIM
qeuratessM (ki1 OTTo)
p

YKaxuTe, 4TO ¢ yBeJIMUCHHEM p (naBieHus napoodpasoBanus) tepmudeckuii KI1/] nukna Penkuna. ..
1
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1) He uzMeHseTCs
2) yMeHbIIaeTcs
3) yBemmMUMBaeTCA
VYKaxuTe, cXeMa KaKod XOJOAMIBHON YCTAaHOBKH ITPE/ICTaBlIeHa Ha PUCYHKE

1) mapoKOMIpecCHOHHOM
2) mapo3KEKTOPHOU
3) Bo3mymIHOMH

1 2 4) ancopOuHOHHOM

Hucmpyxuyusn: B 3a0anusix Bl, B2 onpederume npunaonedsicHocms cmpouek, ob6osnayennvix oyxeamu (A, b, B, I'), k
cmpouram, obosnauennvim yugpamu (1, 2, 3, 4, 5), u nanecume coomseemcmayroujue OmMMmemKu 6 OJaHKe Omeemos.
3a kaorcowiii npasunvbrbll omeem 6 3a0anusix Bl, B2 svicmasnsemces 0sa 6ana.

Yemanosume coomsemcmeue

IMapameTp cocTosTHUS PacueTHoe BhIpa:keHHeE VISl HA€AJLHOTO Ta3a
A
) Temneparypa ) In(B/B)/In(v,/v))
B) ynenbHbIi 00beM 2) RT
1
B) naBnenue 3 P
RT
I') mioTHOCTH 4) RT
p
5) P2
Yemanoseume coomeemcmeue
p-v IHarpaMma T-s nuarpamMma
Pa T4
K K
A) 1)
F i!’.' T i
K K
SN » X
Pa T ;
B) R 3)
}7
I 4)
5)

Hucmpykuyusn: B 3a0anusx CI1-C4 npoussedume mpedyemvle 8bIMUCACHUS, 3anUWUME NOJYYEHHLIL Pe3yIbmam 6
OnanK omeemos 8 eOuHuYax usmepenus, YKA3aHHvlX 6 mexcme 3adanusi. 3a Kaxcovill NpasUIbHLIL OMeem 6
saoanusx CI1-C4 svicmasnsemcs yemvipe 6anid.

I'a3 O, B KONHYECTBE 6 M HAXOIHTCH npu Temmneparype 120 °C u mapnennu 0,8 MIla. Y IeNbHBIH 00BEM
rasza paBeH M°/KT. Pe3ynbTaT OKpyriuTh 10 1 paspsiaa mocie 3armsToi.
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B KkoTenpHOM 1eXe 3JEKTPOCTAaHLMU COXOKEHO 60 T KaMEHHOro yrisl, TEIIoTa CropaHus KOTOpPOTo
29000 x/Ix/kr. B pesynbrate cropanusi kameHHOro yrist 20 % TEIIOTH! MPEBPALICHO B 3JEKTPUYECKYIO IHEPIHIO.
KonmdecTBo TEmoThl, MpeBpameHHoe B AIEKTPHYECKYIO YHEPTHIO, paBHO _ -103 xJ[xk.

Cwmech razoB CO2 u N2 HaxoauTcs npu adbcomoTHoM aasieHny 3 MITa. [TapunansHoe naBieHne yrieKucIOThI
1,2 MITa. Macca ra3oBoii cMecH __ KT. Pe3ynbTaT OKpyTIHUTH 0 IEJIO0Tr0 YHCIa.

Ipu Temneparype 100 °C Ha TMHUM HACBHIIEHHS YAETLHBIN 00beM Boabl 0,001044 M3/kr, a yaensHbIH 00beM
mapa 1,674 m*/kr. JI1st BIaKHOTO Mapa ¢ yAenbHbIM 00beMoM 1,289 M/Kr cTeneHb CyxocTH paBHa . Pesymbrar
OKPYIVIUTB A0 2 paspsiaa Mocie 3arsTou.
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Moayab «Teniooomen»

Hucempykyusa: B 3a0anusax A1 — A18 evibepume npasuivHvle omeemvl U HAHecume cOOMEemMcmsayrouyio Memky Ha
onanke omeemos. 3a kaxcowlil npagunbhsill omeem 6 3a0anusx AI1-A18 evicmasnsiemca ooun 6ann.

3akoHunTe BeIpaxkeHue «llepenauy Temna OT OJHOM YacTW Tela K APYroil MM OT OJHOTO Tejla K APYroMy,
HaXOZSIIEMYCsl B COIIPUKOCHOBEHHH C TIEPBBIM, HA3bIBAIOT. ..»

1) TemIonpoBOAHOCTHIO

2) Tennootaaueit

3) Temnonepenaueit

KakoBo HamnpaBiieHHe rpaiueHTa TEMIIEPATYPhl OTHOCHTEIFHO H30TEPMUIECKON IIOBEPXHOCTH?
1. 1o HOpManH B CTOPOHY BO3pacTaHUS TeMIEpaTyphl
2. 10 HOpMaJld B CTOPOHY MaJIeHUS TeMIepaTyphl
3. 1o KacaTelbHOI B CTOPOHY BO3paCTaHUs TEMIIEPATypPhl
4. 10 KacaTeJbHOH B CTOPOHY MaJECHUS TeMIepaTyphl

TepMI/I‘IeCKOG COIIPOTUBJICHUC OJIHOCJ'IOf/iHOﬁ IUIOCKOM CTEHKHU TOJ'IH.II/IHOfI 1) OIPEACIIACTCS BbIPA)KCHUCM!
1 n I 3
R=— R=%" R="+" R=°
1) a 2) i=l 7‘1‘ : 3) a A ; 4) A

>

Kak 3aBucHT JHHEMHas INIOTHOCTH TEIUIOBOTO ITOTOKA q( Hepe3 NUWINHAPUYICCKYHO CTCHKY OT OTHOLICHUA

JIMaMETPOB dz /dl ?
1) Cpocrom d, / d, q, ymenbmaercs
2) Cpocrom d, / d, q, yBenuausaercs

3) Cpocrom d, / d, g, cHauana yMeHbIIAeTCA, & IOTOM YBETHIHBACTCS

Kakue pexxuMbl JBIOKECHUS KUAKOCTH BbI 3HaeTe? YKauTe BCe MPABUIIBHBIC OTBETHI
1) JlamuHaApHBIA
2) TypOyneHTHBIH
3) TIlepexomubrit
4) TI'paBUTAITMOHHBIN

VYkaxuTe pa3sMepHOCTh K03()GHIIEHTa TeIIOOTIAqH.
Bm Bm Bm Bm

oMK 2. M -K* 3.0 K 4. M
Uro xapakTepusyeT Kputepui (uucio) Peitnonbaca?
1) CooTHONIEHNE CHJI MHEPIIMU U CHJI BA3KOCTH B JIBUKYIIECHCS JKUIKOCTH
2) COOTHOIIIEHHE CHIT HHEPIIMU U IPABUTAIIMOHHBIX CUJI B JIBUKYIIEUCS HKHKOCTH
3) CoOTHOIIICHNE CUIT HHEPIMU H MO IbEMHOU CHJIBI B ABHXKYILEHCS JKUIKOCTH
Kakast u3 npuBeieHHBIX HIDKE (HOPMYIT T pacueTa TeIUIOOTAAYH MIPHU PA3BUTOM TYPOYJICHTHOM PEKUME JIBH-
JKEHUSI KUIKOCTH B JUTMHHOM TpyOe ABJISETCS MPaBUIBHON?

1) Nu=C-Re"-Gr®-Pr"

%) Nu=C-Re"-Pr"-(Pr/ Pr)*
3) Nu=C-Gr"-Pr"-(Pr/ Pr)"
4y Nu=CRe"

VKaKUTe MOCNeN0BaTeIbHOCTh CMEHB! PEKUMOB KUIIEHHS ISl CITydas, KOT/Ia PeryTHpyeMoii BeTMIHHOM ABIs-
ercs Af =t —1t, (At Bospacraer).

oHC

1) Ily3BIpBKOBBIH, IEPEXOAHBIN, TNIEHOTHBII

2) Ily3BIpBKOBBIH, INIEHOYHBIH, TEPEXOIHBIH

3) IlneHOYHBIH, TEPEXOIHBIN, Ty3BIPHKOBHII

4) IlepexoaHBIH, MICHOYHBIN, ITy3bIPEKOBBIH
Ot Kakux (HaKTOPOB 3aBHCUT BEIWYHHA KPUTHUECKOH IUNIOTHOCTH TEIUIOBOTO ITOTOKA MPH KHUIIEHHH TETIJIOHO-
cuTens B TpyOax u KaHayax?

1) MaccoBoe pacxoaHoe napocozaepsxkanue (X )
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2) Maccosas ckopocTs ( PW)
3) MHasnenue ( D)

4) Temmeparypa CTEHKH (fcm )

Kaknmu xapakTepUCTHKaMH OIKMCHIBAIOTCS CBOWCTBA TeJa MO OTHOLICHHIO K MOTOKY IaJalolIero Ha Hero u3-
IyqeHus?

1) Kos¢odummenT noraomenns

2) KoaddummenT otpaxeHns

3) KosdoumnmenT npormryckanus

4) Koappumment nuddysun

Kakas cBs3b CymiecTByeT MeXIy CTETIEHbIO YEPHOTHI CEPOTo Tena € | ero K03 UINEHTOM ITOTJIOMICHUS
A?3necs T — abeomornas TeMIepaTypa Tena

) €=A4

2) eg=A>

3) €=A4-1/T
4 eg=1/4

Ecnu Mexay nByMs IUTaCTHHAMH, MEXKIY KOTOPBIMH OCYIIECTBIISIETCS JIyYUCTBIN TEMI000MEH, PAaCOIOKHUTh
9KpaH, a CTETIEHH YePHOTHI BCEX MOBEPXHOCTEH (IIIIACTHH M HKpaHa) OJMHAKOBBI, TO KaK M3MEHHUTCS IOTOK M3IIyde-
HUS MEK/Ty TUIACTHHAMU?

1) VYwmenpmuTtcs B 2 paza

2) YwmensmmuTcs B 4 pasza

3) VYwmensmmres B 1,5 paza
YpaBHEeHHE A1 KOHCTPYKTOPCKOTO pacdeTa peKylepaTHBHBIX TETNIOOOMEHHBIX allliapaToB UMEET BHI:
) O=k-At, -F; 2p=¢, ¢ i4.F; 3)Q:L5).F; 4y g=k-At.

cp =%
100 oy

ITon BOOSIHBIM SKBHBAJIEHTOM IOHHUMAIOT IPOU3BEICHHUE

D w=clty—t): 2 w=kFAL,; 3 w=c-G; 4H w=G(t —t,)

IIpu pacuete cpeHero TeMnepaTypHOro Hamopa Ajs annapara co CI0XKHOH CXeMOH ABHKEHHS TEIUIOHOCHTE-
Jiel MoNpaBOYHBIA KOI(GGHUINEHT YMHOXKAIOT Ha CPEAHENIOrapU(PpMUYECKUH TeMIlepaTypHBIi HAIIOP, OIpeIeICHHbIN
KaK JUIs:

1) IIpoTuBOTOUYHOrO ammapara

2) IIpsamoTovHOTO ammapaTa

3) Amnmapara c nepeKpecTHBIM TOKOM

4) TIlomepe4HO-IPOTMBOTOYHOIO arapara

Pa3zmepHOCTH KO3 HUIIEHTA TeIUIONEpEeaadH P pacueTe TeIIO0OMEHHOTO anmapara:
1. Br/m® 2. Br/(m* K)
3. Jx/(m* K) 4. Bt/(Mm K)

B kakoM cirydae cxeMbl IPSIMOTOKA U MPOTHBOTOKA MOXHO CUNTATh PABHOLIEHHBIMU ?
1) Ilpm oaMHAKOBEIX TEMIIEPATypax rOps4Yero U XOJOTHOTO TEIUIOHOCUTENIEH Ha BXOJIE B TEIUNIOOOMEH-
HbII anmapar
2) Ilpu oAMHAKOBBIX TEMIIEPATypaxX FOPSTUETO U XOJIOHOTO TEIJIOHOCUTENEH Ha BRIXOAE TEIII000MEHHO-
To amnmapara
3) Ilpu KUMEeHUH U KOHACHCAIIUH OJHOTO U3 TETJIOHOCUTENeH
4) Ilpu oguHAKOBOW IUTONIAAN TOBEPXHOCTH TEINIOOOMEHa

Hucmpykyus: B 3adanusx Bl — B3 ycmanosume coomeemcmeue u Hamecume cOOMEEMCmMsylowue Memku Ha
onanke omeemos. 3a kaxicowill npasuibHbil omseem 6 3adanusx Bl — B3 evicmasnsemces osa banna.

YcTaHoBHTE COOTBETCTBUE MCXKIY BUAOM MaTe€puajia U TCIJIOIMPOBOAHOCTHIO

Martepuan Tennonposoguocts, Br/(M-K)
1. Cranp yraepoaucras A. 45
2. Bosayx 5. 0,018
3. Kupnuu B.0,2...0,3
4.  Amomunui 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 v D
ot ), c-p
2. I'pannyHBIe YCIIOBHSI BTOPOTO POAA B. tc — f ( X, V,Zz, ’C)
3. I'paHn4HbBIE YCIOBUS TPETHETO POJIA ot a
B.| —| =—-(t.—t,)
on), A\
4. I'pann4HbBIE YCIOBUS YE€TBEPTOTO PoOJa
ro [ _, (%%
"o *\a
n C n C
A q.=f(x,9,2,7)

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

2
YeMy paBHA IUNIOTHOCTb TEIJIOBOTO MOTOKA, €CJIM KOA(PQUIIMEHT TEINIOOTAAYH OT cpeasl K cTenke 35 Br/(m™K),
temreparypa cpennl 21 °C, Temneparypa crenku 20 °C?

C2. [Uemy paBHa CTeNeHb YEPHOTHI ceporo Tena u 3HaueHue E g mpu Temmneparype T=800 K, ecnu E,,=60 kB/M%,
Epor=48 KBT/M*?
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Moayasb «I'maporazoamHaMuKa
Hucmpykuusn: B 3a0anusnx Al — A12 evibepume 00un npasuibHblil omeem u HaHecume cOOmMeemcmayiouyio Memxy
Ha O1anKe omeemos. 3a Kaxcovlii npasuivHulil omseem 6 3adanuax AI1-A12 evicmagnsemcs 00un 6aiun.

Z[I/IHaMI/I‘IECKI/Iﬁ KOS(l)(l)I/IHI/IeHT BA3KOCTHU C YBCIIMYCHUEM CKOPOCTHU CKOJIbXKCHUS CJIOEB KUAKOCTH

1. He u3smenurcs; 2. YBenumuurcs; 3. YMEHBIIHUTCA.
B ocHOBHOM ypaBHEHUU THAPOCTATHKHU OTPaXKEH 3aKOH
1. Apxumena; 2. Macxkas; 3. Diinepa.

3aBUCHMOCTh I OMPCACIICHUA U3MCHCHUA 00BéMa KHUIKOCTHU C UBMCHCHUEM TEMIICPATYPhblI ONIPEACIIACTCA 11O

thopmye
1. AW=M 2.AW =At-W- B, 3.AW = ud

ﬂt At - ﬂ t
Kakast 13 NpUBEIEHHBIX S0P U30BITOYHOTO IABIEHNS SBISETCS IPABHIIBHOI?
2. 3.

ICHUSI CMOUCL T 7 _JISLTIOTOKA C_OJHBL
2. y=m-D. 3. y=2"w-D.

[Ipu ycnoBuu MpoXoXICHHS MIOCKOCTH CPaBHEHHS IO OcH TpYyOB! TpyOKa [InTo m3mepser

1. [Tonnyto suepruro. 2. [loreHnmanbHyto 3Hepru0. 3. KUHETHYECKYI0 SHEPTHUIO.
YKaxuTe pa3MepHOCTh pacxoaa.

2 2

1. m/c”. 2. m/c. 3. m/c.

YKaXuTe MpaBHIbHOE COOTHOIICHHME JUIsl uncia PeifHombaca.
lu l-g F,

. . 20— 3 —.
v u p-u
@311}0@)1 0e3pa3MepHBIX CKOPOCTEH, OTHECEHHBIX K CPEIHEH CKOPOCTH MOTOKa, IIPH JJAMUHAPHOM PEXHME C yBe-
JWYCHUEM PAcXoa, HE BHI3BABIIEM N3MCHEHHS PEXXnMa,

1. He uzmensres. 2. BoiTsinyTCSL. 3. Hanonnstest.

1

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

....... - 1 H:Zhw~
B B 2
- H :a-V
= . AU 2.4 2_g +Zhw
B | _ P a.Vz
= — 3 H=—1Z" 5.
R — p-g 2-g 2,

VYxaxure popmyiy bopaa ans onpenenenus koadduipeHTa MECTHOTO CONPOTUBIICHHUS IIPH BHE3AITHOM pac-
MINPEHNH.

2 2
Q) 1) [0)
— 2 . - 2 . = =2 _
Lg,=|—+1]; 2.6,=|—-1]; 3.6, = 1
@, @, @,
Vkaxure IMMpaBUJIbHOC MMOCTPOCHUEC HaHOpHOﬁ u HLC3OM€TpPI‘~IeCKOI>i JIMHUH.
1. 2. 3.
- = - =N - = = =N

31



Hucmpykuusn: B 3aoanusx Bl, B2,B3 onpedenume npunaonesicHocmos cmpoyek, obosnavennvix oykeamu (A, b, B),
K cmpouxam, obosnavenuvim yugpamu (1, 2, 3, 4, 5), u nanecume coomgemcmeyouue ommemxkuy 8 OianKe omeae-
moe8. 3a Kasxcowlil npasuivHulll omeem 6 3a0anusx BI1-B3 evicmasisiemca 0ea 6ania.

E Yemanoseume coomeemcmeue
l. KoaddumneHT TemrepatypHOTo pacInpeHus A. [ 1 |
lla
2. Koapunnent oo6peMHOTO CyKaTust b. [ 1
°’c
3. Monynbs ynpyroctu B. [11a]
B2. |Ycmanosume coomsemcmeue
1. KBanpaTuuHnsblil 3akoH A. P 64
" Re
2. JlamunapHas 0071aCTh CONPOTUBICHHUN b. 1=03164-Re "%
3. O0macTh THAPABIMYECKH TIIATKUX TPYO B. 1= Z(Z)

B3. |Ycmanosume coomeemcmeue

1. 3axoHn INackans A. P
gz +— = const
o,
2. 3aKOH COXpaHEHMsI SHEPTUU b. P U
g2z +—+— =const
Yol
3. OCHOBHOE ypaBHEHUE TUAPOCTATUKU B. P=p,tp-g- h

Hucmpyxyusn: B 3a0anusx C1 — C3 npouszeedume mpebyemvle GblUUCIEHUS, 3ANUWUME NOTYYEHHbLL Pe3yTbmam 6
OaHK 0Meemos 6 eOUHUYAX USMEPEHUs], YKA3AHHbIX 8 meKcme 3a0anus. 3a npasuivHulii omeem 8 3adanusx C1-C3
8blcmagasiemcs uemoipe Oaia.

Omnpepenuts moTepu mo anwHe B TpyOe mmmHOM 100 M, muamerpom 200 MM, mpomyckaromeid pacxony Q =
0.0628 M*/c, a kosbdurment Tperns A = 0.025. g ~10 m/c’.

IIpu ycranoBuBmemMcs apmwkeHnr Re = 1200, yemy Oynet paBHO uncio Re, eciu ¢ n3MeHeHHEM AHaMeTpa CKo-
pocThb Bo3pacTer B 4 paza?

C3. Onpenemts pacxox skumkocTr B TpyGe muamerpom d = 200 mm, wmnoii £ = 100 M, eciu mOTepH 10 [UIHHE
hy, = 2,5 M, ko3 duumenT Tperus no amne A = 0,025 , g npuHath 10 m/c”
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Monayab «TenJjioBble H AaTOMHbIE 3JIEKTPUYECKHE CTAHIINID)
Hnempyryus: B 3a0anusx AI1-A9 svibepume gephvie omeemvl U HAHeCUme COOmMEemcmaylouue Memxku Ha oaanke
0meemos.
1. Ileperpes napa npu 3aJaHHOM HAa4aJbHOM JaBJeHUH NPUBOAUT K
1. mnoBemmenuto KIIJI mukma Bcerma
2. mnosbiueHuto KIIJI nukia ToibKo B CXeMax ¢ cenapanuei
3. mnoseimenuto KITJI iukia ToNbKo B CXeMax ¢ cenapaluei 1 mpoMIeperpeBomM
4. cumxkenuto KITJI nukna

2. Teopernyeckasi JHTAJIBNNS 0TPA0OTABIIEro B TYPOHHE Mapa MPH NOBLIIIEHNN HAYAJbHONH TEMIIEPaTyPhI U
NMOCTOSIHHBIX 3HAYeHHSAX HA4YaJIbHOI0 U KOHECYHOI'0 JaBJICHUS
1. yBemmuuTcs Bceraa
YMEHBIIUTCS BCETIa
HE N3MCHUTCS
YBEIMYHUTCS TOJIBKO B UKJIE HACBHIIIIEHHOTO TTapa
YMEHBIIUTCS TOJIBKO B UKJIE HACHIIIEHHOTO T1apa
YBEIMUYHUTCS TOJIBKO B IIUKJIE TIEPErPETOTO Tapa
YMEHBIIUTCS TOJIBKO B IUKJIE TIEPErPETOTO Iapa

Nownbkwb

3. Perenepanusi - 310

1. moiorpeB NMUTATENHHOM BOJBI TAPOM, COBEPIIMBIIUM MEXaHUYECKYIO paboTy
2. OTIOTHUTENBHOE OXJIKICHHE OTPaOOTaBIIETO 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 CPABHEHMIO C Ipe-
OLIHM NAPOM C LIeJIbI0

1. mpenoTBpaIeHNs] BCKUITAaHUS BOJBI

2. MHTeHCH(UKAIIUH TEIT00OMeHa

3. yMeHblIeHHsT He00X0IUMOi TOBEPXHOCTH Harpesa

4. noBbIIIeHHs 0€30MAaCHOCTH IKCILTyaTallUH OA0TrPEeBaTEs

5. CHWXKEHHUS TOTPebIieMOit HaCOCOM MOIIHOCTH

5. Koa¢punueHT Temnopukamum — IT0 OTHOIIEHHE

1. MaKCHMaJbHOIO OTIIYCKa TEIIOTHI U3 OTOOPOB TyPOUHBI K MAKCUMAJILHOMY OTITYCKY 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 TOTPEOUTEINIO K K MaKC. OTITYCKY TeIlia U3 0TOOPOB TypOUHBI
MOIITHOCTH, BBIPAaO0OTaHHOH Ha TETIOBOM MOTPEOICHNH, K OTITYCKY TEIIOTHI OT TYPOOYCTaHOBKH

SN AW

6. ®opmyaa pias pacdera KIIJ naporypOuHHO# yCTAHOBKHU 1O BbIPA0OTKe JIEKTpPOIHEpPruu, rue: Q. - or-
nyuienHoe temio u3 TY; N, - s1eKkTpudeckast MOIIHOCTh; Q. - pacxoa Temaa na IITY

1 . KHI[:NB/(QT)’-QOT)

2. KI=N/(Qry+Qor)

3. KIA=(N+Qo)/Quy

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

7. Kakne u3 nepe4nciaeHHbIX (paKTOPOB 00ecnednBaloT 3¢ (PeKTHUBHOCTD Aeadpanuu
. BBINAp U3 Aea’paropa

. HarpeB BOJBI JJO TEMIIEPATYPHI HACHIILEHUS

. BBICOKO€ JaBIIEHHE IPEOLIETO napa

. TIOIOTPEB BOABI B Aeadparope MeHee 5 C.

W N —

8. I3 kakoii TOYKH BHYTPEeHHEro 00bEMa jJeadparopa Npou3BOAUTCS yIajleHHe HEKOHIEHCUPYIOIIUXCS Ia-
30B?
1. U3 caMoii BepxXHEH TOUKH Jieadparopa
. HEMIOCPEACTBEHHO HAJl ypOBHEM BOJIBI B Oake
. U3 CaMOil HIKHEH TOUKHM KOJIOHKH J1ea’paropa
. HETIOCPEACTBEHHO BO3JIE MAaTPyOKa MOIBOJIA TPEIOIIEro mapa

W

9. IIT'Y ¢ BBICOKOHANIOPHBIM NMAPOreHEPATOPOM MOKET padoTaTh Ha
1. npupoAHOM rase U JIETKOM >KUJKOM TOIUINBE
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2. m1000M TOILJINBE
3. TBEpPIOM TOILIMBE
4. TBEpIOM U KUJKOM TOILIHBE
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Moayb « ABTOMaTH3aLMsl TEMJIOBbIX MPOLECCOB

Hucmpykyus: B 3a0anusax A1-A10 evibepume sepHvle omaemsl U HaHecume COOMEEMCmMayiouue Memky Ha oiaunke
0meemos.

1. OOBeKT ynpaBlieHHUs XapaKTepU3yeT TePMIH

. Iapore”HepaTop 2. TeMieparypa 3. peryJupyrouiuil KianaH

. TypOOHacoc

. OrpanuyeHue Ha UCTIOJIb30BAaHKE MPHHIIUIIA PA3OMKHYTOTO yIIPaBICHUS
. BBICOKAsl HHEPIIHOHHOCTh 00BEKTa

. OTCYTCTBHE 33/1aTUUKa

. 00BEKT OIHCHIBACTCS 3BEHOM 3aIla3/bIBaHUs

. OTCYTCTBHE MIOMEX

3. Cxonpko ummynbcoB B ACP mutanus 6apabaHHOTO KOTenmoarperara?

A ULOWN—~LNB—

1. 1
2. 2
3. 3
4. 4

4. Buzpl CyKarOIMX YCTPOMCTB, HCTIONB3YEMbBIX B KAUECTBE IIEPBUYHBIX Peo0pa3oBareieii B pacxogoMepax mepe-
MEHHOTO IIeperaga IaBjieHus (TpH BapUaHTa):
1. [uadpparma

2. Como

3. Jluck

4. Tpyba Bentypu
5. Kombno

5. Kakue XUAKOCTH MOTYT NOJaBaTHCS BO BIPHICKUBAIOIIN MAPOOXIAAUTENb IS PETyINPOBAaHUSI TEMIICPaTyPhI
meperpeToro mapa (1Ba BapuaHra)?

1. Korgencat TypOHUHBI

2. CoOCTBEHHBIN KOHIAEHCAT

3. IIutarenbHast Boaa

4. Oxnaxkaaromas BoJia

6. Kakoii hakrop BimseT Ha HaTH4YKE KOJIeOaTeIbHBIX IPOIIECCOB B Maporeperpesaree?
1. HerepMeTH4HOCTh KOHCTPYKLIUH

2. Hapymenne NpoYHOCTHBIX XapaKTePUCTHK (TUIABJICHUE) MaTepraia
3. Huskuit KIIJ xotnoarperra
4. TloBbllieHre 3HAYCHHS BEPXHEH/HIDKHEN YCTAaBKH TEMIIEPATYPHI IEPErpeToro napa

7. JJy1st aBTOMaTHYECKON CHCTEMBI PEeryJIUPOBaHUS TEIIOBOM HArPY3KH KOTJIoarperara Touka oToopa JaBieHus pac-
IOJIO’KEHA. ..
1. B BepXxHel 4acTu TOTKHU 2. Ha BXOJIE B KOTEN 3. Ha BBIXOJI€ U3 KOTJa 4. IOCie maporep erpeBares

dP; .
8. Koo duument 4 B Bbipaxenuu 1jist ummnysisca no temry Q = A-—=+ /[ o (llm - lm) XapaKTepu3yer.

dt

1. akKKyMYJIHPYIOIIYIO CIIOCOOHOCTH KOTJIa
2. HarpysKy
3. TEIUIOBOCIIPHUATHE
4. aBTOMATHYECKUI KO3(PPHUIIUEHT HATPY3KH
9. Kakoe ycTpOHCTBO CITY>KUT JUIS IOJa9d BO3yXa B TOIIKY
1. aeIMococ
2. BO3IyXOTOJOTpeBaTEh
3. IyTheBOH BEHTHISATOP
4. IWMPKYyIAUMOHHBIN HacoC
10. /Iyst kakoro BHJIa TOIIMBA CXEMa «TeII0-Bo3ayx» Hanbomnee apdextruBHa B ACP 95KOHOMUYIHOCTH mporiecca
ropenus?

1. xunkoe
2. TBepaoe
3. ra3zoo0pasHoe
4. Treneobpa3HOE
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KOMIUVIEKCHOE 3AJJAHHUE - 15 6an110B

HaporypGunnas ycraHoBka TOC ¢ HaualbHBIMU IapaMeTpaMu napa [,f ¥ KOHCYHBIM JaBICHHEM P

paboraer no LUKy PeHKHHA C OJHOCTYNEHYATHIM PEreHEPATHBHBIM OTOOPOM ( F)) AUisl IOJ0rpeBa MUTATEIbHOM

BOJIBI B TCIIIOOOMEHHIKE CMEIIMBAIONIEro Tuna — puc. 1. Pacxox octporo mapa pasen p . ITotepn nasiems B cro-

MOPHOM U peryiupyroutem kiananax typoussl (CPK) cocrasusitor §P, % or F. Dnekrpudeckas Harpyska co6-

CTBEHHBIX HY)X]I CTAHIMK paBHa N ., , % OT N .

Ilotepu Ha ApoccenupoBaHUE B APYIHX 3JIEMEHTaX TEIUIOBOM CXEMBl HE y4UThIBaTh. IIOBBIICHHEM 3H-
TaJIBIIMU B Hacocax npeHeOpeus. [loTepy TeNIoTHI OT KOTiIA K TypOUHE HE yIUTHIBATS.

0 tD (XO)! hD

KH

Puc. 1 Cxema IITY

Peittgll;

HcxonHele naHHBIE
[TapameTp Ex. m3mep. 3HadyeHne
Po MIla 5,0
t, °C 500
PK MIla 0,005
p] MIla 0,1
DO Kr/c 30,0
N CH 5 ’
o R) % 5
1, ] 0.50
Nk - 0,91
uy - 0,995
n, - 0,997

YcaoBHBIE 0003HAYECHUS

17,; - BayTpennuii orHocutenbHbii KI1JI TypOunsi,

Ny - KIT/ xotna; 77 v Hr - Mexannueckuid KIT/] u KITJI reneparopa COOTBETCTBEHHO;

p
Q 17 =29300 kJIK/Kr — HU3IIas paboyas TEMIOTa CTOPaHUs YCIOBHOTO TOILIHBA;

N, CH - YTIEKTpHYECKas MOIIHOCTE Ha cobcTBeHHbIe HY kbl TOC (% or N 5)-

Buvtnoanums cnedyrowjue 3a0anusn:

1. OmnpenenuTs mapamMeTpbl padOYero Tella B XapaKTEPHBIX TOUKAX CXEMbI M 3alUCaTh 3HAUYEHUS B STUCHKH:

Hmoeo no 3a0anuio 1 — 7 6annos.

Touka 1 h. = kJK/xT 1 6ann Touka 5 ' KJK/KT 1

0 hK - Gasn
Touka 2 ' MlITa 1 6aaa Touxka 6 [ °C 1

PO - 1B 6a1a

Touxa 3 h = kJx/Kr 1 6asa Touka 6 h o - kJx/Kr 1

! 118 a1
Touka 4 h = kJx/Kr 1 6asa

K

2. CocTaBUTh ypaBHEHHUS TEIUIOBOTO W MaTepHAIBFHOIO 0aJIaHCOB JUII PETeHEPaTHBHOTO MOIOTPEBATENs, pac-
CUHTATh U 3aMUCaTh B SUCHKH 3HAUYEHUSI OTHOCHTEIHHBIX PACXOI0B:

IPEroIIero mapa

o=

1 6aaa

HarpeBaeMoi BOJIbI

Oy =

1 6aan

Hmoeo no 3a0anuio 2 — 2 éanna.
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3. OmnpenenuTs U 3aMKcaTh 3HAYESHUS B TUCHKH:

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

pacxoj TeIIoThl Ha TypOOyCTaHOBKY Q - MBT 1 6ann
TV

pacxo/i yCIOBHOI'O TOILJIMBA B KOTJIE B= Kr/c 1 6amn

KIIJI craHimu 1o BEIpaOOTKE JIEKTPOIHEPTHH = - 1 6ann

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

VY 1. pacxon yCI0BHOIO TOILIMBA IO OTIYCKY AJIEKTPOIHEPTUU = 2 y.T. 1 6ama

KBm -u

HUmozo no 3adanuio 3 — 6 dannos.
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38



