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ITacmopt

(oH/Ia OI]€EHOYHBIX CPE/ICTB 10 YYe0HO# ANCHUIUTHHE

TenioTexHUKa

[TepeueHb KOMIIeTEHLUM (371IEMEHTOB KOMITETeHLUM), (DOPMUPYEMBIX B pe3yJibTaTe
OCBOEHUS YueOHOM AUCIUTIIMHBI (MOZYJIs)

Kopg JTansbl
Ne KOHTPOJ}H (DOPMYHHPOBK&, KoHTpo/mmpyembie TeMbl y4eOHOH (opmupo-
pyemoi KOHTPOJ/IUpyeMOoH BaHUA
n/n JUCIUIIMHBI
KOMIIeTeH KOMIIeTeHL{ U (cemecTp
MU H3y4eHus )
1 OIIK-1 CriocobeH perrarthb Tema 1. OCHOBHBIE TTOHSITUS TUCLIMILIMHBI 4
3a/jauu «TenoTexHUKa».
npodeccroHanbHOM | Tema 2. OCHOBHbBIE 3aKOHbI M/1ea/IbHbIX ra30B. 4
JedaTe/IbHOCTH Ha Tema 3. TeryioemMkocTb. I1epBbIii 3aKOH 4
OCHOBe TepPMOJAVHAMUKH.
HCIIO/b30BaHUS Tema 4. TepmoauHamMHyecKye IpoLieCcChl 4
TEOPETUYECKUX U U3MEHEeHUsI COCTOSTHUS Uea/IbHOI'O rasa.
MPAKTUYECKUX OCHOB | Tema 5. BTopoii 3aKOH TepMOJMHAMUKH. 4
€CTECTBEHHBIX 1 Tema 6. TepmorHaMuUecKue MpoLecchl B 4
TeXHUYECKUX HayK, & | koMnpecCOPHBIX MallIMHAX.
TakKxke Tema 7. TepMoguHaMHUUeCKUe ITUKIIbI 4
MaTeéMaTH4eCKOTo JqBuraresielt BHyTpeHHero cropanwus ([IBC).
ariiapara Tema 8. TepMoAMHAMUUECKHE [[UK/TbI 4
ra3oTypOouHHBIX ycTaHOBOK (I'TY).
Tema 9. BoasiHol niap. 4
Tema 10. [I¥K/IbI TAPOCUJIOBBIX YCTAHOBOK. 4
Tema 11. NcTeuenue v gpoccennupoBaHue 4
rasoB Y I1apoB.
Tema 12. [IMK/IbI XO/I0AWIBHBIX YCTAHOBOK. 4
Tema 13. Bnaxxueiii Bo3gyX. OCHOBHBIE 4
onpejie/IeHusl.
Tema 14. [1epenaua Teruia 4
TeIJIONPOBOJHOCTHO.
Tema 15. KOHBeKTUBHBIN TeI000MeH. 4
Tema 16. JIyuncTeii TeryiooOMeH. 4
Tema 17. Tennonepeaya ¥ Teryio0OMeHHbIe 4
arrnaparsl.
Tema 18. Tonmso. 4




IToka3aTe/M U KPpUTEPHHU OLleHUBAHMSI KOMIIeTeHIUM,
onucaHue KaJl OLeHNBaHUSA

Kopg
KOHTPOJIH Kontpo/mpyemsble | HaumeHoBaHue
Ne . Iloka3zarenp orjeHUBaHUA <
pyeMou TeMbI yueOHOM OLIeHOYHOI'0
n/n (3HaHUA, yMEeHUsA, HABbIKH)
KOMIIeTeH AUCLIUI/IMHBI cpejcCTBa
104171
1 | OIIK-1 3HATh: CII0COObI pellleHus 3aau Tema 1. orpoc
npodecCroHaTbHOM /1eATe/IbHOCTH Ha Tema 2. TeOPeTUYeCKOro
OCHOBE UCII0/Ib30BaHUs TEOPeTUYECKUX U Tema 3. Marepuarna,
MPaKTUYeCKUX OCHOB eCTeCTBeHHBIX U Tema 4. BBITIOJIHEHHE
TeXHUYeCKUX Hayk, a Takxke Tema 5. MpaKTUYeCKUX
MaTremMaTHuYeCcKoro arrapara Tema 6. pabor,
yMeTb: pellaTh 3a/laur npogeccuoHanbHo | Tema 7. BBITIOJIHEHHe
JleATe/IbHOCTU Ha OCHOBE UCII0/Ib30BaHUs Tema 8. nmabopaToOpHBIX
TeOpeTUYeCKUX U NPaKTUYeCKUX OCHOB Tema 9. pabor
€CTeCTBeHHBIX U TeXHUYeCKUX Hayk, a Tema 10.
TakK)Xe MaTeMaTUUeCcKoro anrapara Tema 11.
BJIa/IeTb HaBBIKAMM: pelleHus 3a/a4 Tema 12.
rpogeccruoHa/bHOM JiesiTe/TbHOCTU Ha Tema 13.
OCHOBE HCII0J/Ib30BaHUSA TeOPETUYECKUX U Tema 14.
MPaKTUYeCKUX OCHOB eCTeCTBEeHHBIX U Tema 15.
TeXHUUYeCKUX HayK, a TaKxkKe Tema 16.
MaTeMaTUuecKoro arnrapara Tema 17.
Tema 18.




DoHABI OLIEHOUHBbIX CPEeACTB M0 AUCLUIIMHE
«TemnorexHuka»

Ol'lpOC TEOpeTHYECKOro MaTrepmuadsjia

Tema 1. OCHOBHbIe NOHATHUA JUCLUIUIUHBI « TernioTexHuka».

1. IIpuBeguTe TIpUMeEp Npeobpa30BaHuUs IEKTPUUECKON YIHEPTHUH B MEXaHUUECKYIO.
2. [aviTe ornipefiesieHHe TeXHUUECKOW TePMOJMHAMUKHU.

3. [aliTe oripefiesieHre H/eanbHOI0 ra3a.

4. [lepeunrciuTe OCHOBHbIE TEPMOJAUHAMUUECKUE TTapaMeTphl.

5. [Tepeenute 100 xITa B MIIa.

6. [Tepeuncivte pUOOPHI [/ U3MEPeHUs AaB/IeHHSI.

7. [latiTe oripesiesieHe W30bITOYHOTO JAB/IEHHS?

8. IlepeBenute 120 °C B Ke/IbBUHBI.

9. Uto Takoe nepBasi opMa repeiaund SHePTUn’?

10. daitTe ornpeziesieHrie paBHOBECHOT'O TEPMOVMHAMHAYECKOI'O0 COCTOSTHUS.
11. TIpuBeauTe npuMep npeoOpa30BaHUs TETIOBOM SHEPTUM B MeXaHUUECKYO.
12. [auTe omnpejiesieHrie TEOPUM TeIIONepejaun.

13. JauTe onpejiesieHre peaqbHOrO rasa.

14. ITepeuncivTe OCHOBHbIe TepMOJAUHAMUYeCKIe rapameTpsl.

15. ITepeBeuTe 10 6ap B MI1a.

16. Kakoe fmaByieHre U3mMepsiroT 6apoMeTpoM?

17. NaiiTe orpeziesieHrie abCO/MIOTHOTO JIaB/I€HUS.

18. ITepeBepute 400 K B rpaayc Llenscus.

19. Uto Takoe BTOpas popma rnepejaur SHepruu?

20. HaiiTe ompeienieHrie 06paTUMOTO TIpoIjecca.

Tema 2. OCHOBHbBIE 3aKOHbI H/iea/IbHbIX ra30B.

1. Tlpogo/mkute ompepenenue 3. boung-Mapuorra: «[Ipy moCTOSHHOW Temmepa-
Type ...».

2. lpoposkure ornipefenenue 3. ['eli-JIroccaka: «[1py MOCTOSTHHOM J]aB/IEHUH . ..».

3. I[Ipopomxkure onpenenenue 3. Illapns: «[Ipy TOCTOSHHOM 0OBEME .. .».

4. [laiiTe oripefeneHue 3. ABOraipo.

5. KakoB 00b6M KM/IOMOJIST U/Iea/TbHOT'O ra3a?

6. Hanuviunre Tepmuueckoe ypaBHeHUe rasa.

7. Hamyiuvre ypaBHeHUe COCTOSHUA /151 1 KT WeaslbHOIO rasa.

8. Ykasarts 3. [lasibTOHa U 3. Amara.

9. Kakumu gonsiMd MOXKeT OBITh 3a/laH COCTaB CMeCH Ta3oB. HarmwiuTe
TepMUYeCKoe ypaBHeHHe COCTOSSHUSL CMeCH UZiealbHbIX I'a30B.

10. Kak oripefie/iuTh ra30BYIO IIOCTOSHHY0 CMeCH ra3oB?

Tema 3. TensioemMkocTb. IlepBbii 3aK0H TEPMOAUHAMUKH.

1. Uto Ha3bIBaeTCsd TEIUVIOEMKOCTBIO M SIBJIIETCA JIM OHA (PYHKLMEH COCTOSIHUS
BellecTsa?

2. Kakve ObIBalOT TeIJIOEMKOCTU B 3aBUCUMOCTU OT TOTO, B KakKWX eJUHMLIAX
BbIPa)KaeTCsl KOJIMYEeCTBO BelllecTsa?



3. [ToueMy TeryIoEMKOCTb pa3/IMUHbIX I'a30B pa3/iiyHa?

4. Yro n3obparkaeT mIolab Mo KpUBOi Ha pV-AuarpaMmme?

5. Uto Takoe Q u q. EquHULBI U3MepeHus.

6. laTb onpe/iesieHre 1-ro 3akOHa TEPMOJUHAMUKH.

7. Korpa Ko/1MyecTBO Telljla CYUTaeTCs [10JI0KUTE/IbHBIM M KOI'Zla OTpULIaTe/IbHbIM?

8. Uemy paBHa pa3HOCTb MeX[y MOJIbHbIMU TeIUIOEMKOCTSIMU IPU MOCTOSIHHOM
NlaBJIeHUU U TIPY TIOCTOSIHHOM 00BEMe?

9. Kakasi ¢hyHKIMs1 Ha3bIBaeTCsl SHTponuen? EqUHULIBI h3MepeHus

10. Yto Takoe sHTanbnug? Kakos eé ¢pusnyeckri cMbica? EQUHULBI U3MepeHust

11. [JaviTe oripefienieHre cpefiHel TeTJIOEMKOCTH.

12. Kakue TemioéMKoCTH 00JIblie: M30XOpHbIE W W300apHbIe U TTIOUeMy?

13. O6GmBsicHUTE CYIITHOCTb BHYTPEHHEH SHEePIUM HeaJbHOTO U peanbHOro Ta30B C
MOJIEKY/ISIDHOU TOUKU 3PEHUS.

14. Yto n3o0bpakaeT 1ioia/ib Mof KprBoit Ha Ts-auarpamme?

15. Uto Takoe L u l. EAuHUIBI ©13MepeHuUs.

16. 3anmiuTe hopmyny Maiiepa u AaTh et 00bsicHeHMe?

17. Yemy paBHO U3MeHeHHe BHYTPEHHeN SHepruu B KPyroBOM mporjecce?

18. Uro Takoe k?

19. Kakas (hyHKI[MsI Ha3bIBaeTCs SHTPOINMen? EIUHULBI U3MepeHUst

20. Yto Takoe 3HTanbnusA? KakoB eé ¢pu3nueckuii CMbICA? EIWHULIBI M3MepeHus

Tema 4. TepmoguHaMHUuecKue MpoLecCbl U3MEHEHUs1 COCTOSAHUA H/ea/IbHOI0
rasa.

1. Kakuve mnapameTpnl yBe/JWUYMBAKOTCA TIPU TMOABOJE TEIUIOTBI B M30XOPHOM
riporjecce?

2. Uemy paBHa paboTa B M130XOPHOM Tiporiecce?

3. Tllouemy B Ts — auarpamme Jiorapudmudeckass KpuBasi W300apHOTO Tipoijecca
6onee mosiorasi, YeM U30XOPHasT?

4. Kakuve mapaMmeTphl YBeIMUMBAIOTCS TPH TIO/IBOZIE TEIVIOTHI B K300apHOM
rpoujecce?

5. Uemy paBHa paboTa B U30TepMHUECKOM TIpoijecce?

6. Kakve mapamMeTpbl yBeJIMUMBAIOTCS TIPU TOJBOJE TEIJIOThI B M30TEPMUUECKOM
rporecce?

7. Kakoii rmapameTp He U3MeHseTCs B a/[uabaTHOM Mpoijecce?

8. Ilouemy B pv — auvarpamme JjorapupMuyeckas KpuUBasi H30TePMUYECKOTO
rpoiiecca 0oJiee Tosiorasi, ueM aguabaTHas?

9. UTo nOCTOSAHHO B TIOJIMTPOITHOM IpoLiecce?

10. B Kakux mpejesiax u3MeHs1eTCs roKasarteJib [IOJIUTPOIIbI?

Tema 5. Bropoii 3aK0H TepMOJUHAMUKHU.

1. Kakue TersioBble MalllMHbI HA3bIBAIOTCS TEIJIOBBIMU JIBUTaTe/IsIMU?

2. Kakue TepMojiHaMHAueCKye MpoLecChbl Ha3bIBAKOTCS TIPSIMBIM?

3. Uem ompepensieTcs Tosie3HbId 3G dekT obpaTHOro 1UK/Ia?

4. Uto noka3biBaeT TePMUYECKUHN KI1JL MTPSIMOTO L{MK/Ia?

5. [Touemy 3¢ ()eKTUBHOCTE peasbHOrO LIMK/Ia MeHbLe TeEOPEeTUYECKOro?
6. 3 KaKuX TIPOLIeCCOB COCTOUT TIPSAIMO 0OpaTuMbIi LUk KapHo?

7. Ha uto pacxozyeTcs 0TBOAMMas TeruioTa B 06paTHOM 1UK/e KapHo?

5)



8.
9.

Ot yero 3aBucut Tepmuueckn KII1/ iukn KapHo?
YKakuTe 3aKOH TIpeoOpa3oBaHus (hopM Tepejauul SHEePryH.

10. YkakdTe 3aKOH, IMMOKa3bIBaIOIM yC/I0BUs rpeobpa3oBaHus ¢hopM mepenaun
SHEepPIumu.

11. Kakue Ter/ioBble MalllMHbI Ha3bIBAKOTCS XOJIOAWU/IbHBIMU YCTaHOBKAMU?

12. Kakue TepMoHaMHUUeCKHe TIPOL[eCChl HAa3bIBAIOTCSI 0OPaTHLIMU?

13. B uém 3akrouaeTcs noJie3Hbiv 3QGeKT TernnoPprUKalMoHHOr0 1UK/Ia?

14. YUem onpepesnsieTcsi Tiosie3HbIN 3 (PeKT MpsSMOro uK/a?

15. KakoB nipuHLUIT paboThl TEM/I0BOr0 Hacoca?

16. N3 KakuX TIPOLIeCCOB COCTOUT 0OpaTHBIM 00paTUMbIi LUK KapHo?

17. Ha uyTo pacxojyeTcsi OTBOAMMas TerioTa B IpsAMoM Liukie KapHo?

18. Uto ByusieT Ha yBesmmueHue tepmuueckoro KII/ uukiia KapHo?

19. YkaxuTe 3aKoH ripeobpa3oBaHus (HOpM Tepeiaur SHePTUn

20. YkakuTe 3aKOH, TTOKa3bIBaIOIWM YyCJIOBUsS TpeoOpa3oBaHus (opM Tepejauu
SHEepIum.

Tema 6. TEpMOﬂHHaMHqECKI/IE nporneccol B KOMIIPpECCOPHBIX MdIITMHAX.

OO UT S WN -
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. HasHaueHue komripeccopos.

. Urto Takoe 0OBEMHas MoZiaua KoMIpeccopa?

. UTO Takoe CTerneHb C’KaTusi KoMIipeccopa?

. UTo siBisieTCs1 KaueCTBeHHOW XapaKTepUCTUKOW KoMmpeccopa?

. VI3 Kakux TIpolieccoB COCTOUT paboTa KoMripeccopa?

. Ha uto BiusitoT ycnoBus TerioobmeHa?

. Kakoi1 nporjecc 5KOHOMUUHEH: U30TepMUYECKUN UK afiiabaTHbIN?
. /111 uero npUMeHsIFOT MHOT'OCTYyITIeH4YaToe CKaTue?

. UTo Takoe 00BEMHBIN KOIPDUIMEHT CTyTIeHN?

. Kak ompegensiercss TeopeTWdeckas pabora Kommpeccopa B aAuabaTHOM

riporjecce?

11.
12.
13.
14.
15.
16.
17.
18.

19

UTo Takoe KOMIIpeccop?

YTo sIB/SIeTCSA KOJIMYeCTBEHHOU XapaKTepUCTUKOM KoMIipeccopa?

UTo Takoe CTerneHsb IOBLILIEHYS [JaBeHUs1 KoMIIpeccopa?

UTo 1okKasbIBalOT TeEPMOJAUHAMUYECKUe TIPOLIeCChl?

Kakoii nporjecc 5SKOHOMAYHEH: U30TepPMUYECKHUH WU MOJTUTPOITHBIN?

N3 Kakux TpoLieccoB COCTOUT MHOTOCTYyTIeHYaToe CoKaTue?

M3-3a uero orpaHMYeHHO yBe/IMYeHre CTyleHer B KomIipeccope?

Yro Takoe Ko3bdUIIMEHT rofaum?

. Kak omnpegensercs Teopetnueckass paboTa KoMIipeccopa B W30TepMHUYECKOM

riporjecce?

20

. Kak ompeienisieTcst uMc/io CTyrneHei KoMmrpeccopa?

Tema 7. TepMO,I[I/IHaMI/I‘-IECKI/Ie MUKJ/IbI I[BI/IFaTEJIEI"’I BHYTPE€HHET0 CropaHus

(ABC).

1. Ina yero npepHasHavueHs! [IBC?
2. UTto siBsieTCS1 OCHOBHBIM pabounm 3emeHToM B [IBC?
3. UTo Takoe XO[ IMOPILIHSA U TAKT?

4.

Kak oripeziesisieTcsi OTHBIN 00bEM LIWIAH/PA?

5. UTo Takoe cTereHb MOBbIIIEHWE 1aBIE€HUS?

6



6. IIpu KaKOM [1aB/1€eHUU IPOUCXOAUT TIPOLIeCC BCAChIBAHUA U BbITAJIKUBAHUSA?

7. VI3 KaKUX MpoL[eCCOB COCTOUT LUK OTTO?

8. Kak omnpegensierca tepmuueckuid KII/ vaeansHoro tumkna dusensa? OT dero oH
3aBUCUT?

9. I3 KaKuX IpoLieccoB COCTOUT LUKJI TpuHKIepa?

10. TIpu OAMHAKOBBIX CTEMeHsX CKaTHWsl, KakKod W3 I[UKJIOB HMeeT OOJbIInid
tepmudeckuid KIT1? M306pa3uTh WKL B TS—Anarpamme.

11. YUro siBsieTcst pabounm Tesiom B [IBC?

12. Yrto Takoe MéptBrie Touku JBC?

13. YUemy paBeH pabounii 00bEM [UIUH/IPA?

14. Yto Takoe cTereHsb CxkaTus?

15. Uto Takoe cTerieHb rpeABapuTe/IbHOIO PaCLIUPeHKs?

16. TTouemy mipotuiecc JABC siBnisieTcst HeOOpaTUMBIM?

17. Kak onpepgensiercs tepmuueckur KIIJ| mpeansHoro nukia Otro? OT yero oH
3aBUCUT?

18. N3 Kakux MpoLeccoB COCTOUT LMK [lu3ens?

19. Kak onpegensercs tepmuyeckud KII/ npeansHoro nukia Jdusena? OT yero oH
3aBUCUT?

20. Tlpy oAWHAKOBBIX MAaKCHMa/IbHBIX TeMmrepaTypax W [IaB/leHUsIX, KakKOW U3
I[UK/I0B UMeeT 6ombiinii Tepmudeckuit KIT/1? M300pa3uth UKLl B TS—AnarpaMme.

Tema 8. TepMoguHaMHUUeCKHe IMK/IBI Ta30TYPOMHHBIX ycTaHOBOK (I'TY).

1. Kakue ycTpoucTtBa Ha3biBaroTCs ['TY?

2. Uro sBasieTcst pabounm Tesiom B ['TY?

3. Kakue Bu/pI SHepruu npeobpa3yroTcs B TypOrHe?

4. Yto ne>xkut B ocHOBe Kjaccudukaiuu I'TY?

5. M306pa3ute mukn ['TY ¢ n3o6apHBIM TIO[BOIOM TEIJIOTHI B pV- ArarpaMme.

6. M3o6pasure 11uki1 I'TY ¢ n300apHBEIM ITOBO/IOM TETUIOTHI B TS —AMiarpamMmme.

7. 3a cuér yero BO3MOXHO TOBbIcUTb Tepmuueckuii KII[] I'TY ¢ u3obapHbIM
IIO/IBOZIOM TeIlIOThI?

8. Uto Takoe pekyneparus’?

9. Kakoit KOHCTPYKTHUBHOW 0COOEHHOCTBIO OT/INYAIOTCS TYpOUHBI paboTaroliye Tpy
p = const ¥ v = const.

10. TTosichuTe B Kakoi TypOuHe paboTaroiiei Mpyu v = const U p = const Ipoliecc
TIPOMCXOAUT HEMPEPLIBHO, a B KAKOU mepuoguuecku. [Touemy?

Tema 9. Bogsinou nap.

. Uto Ha3bIBaeTcs (pa30BbIM MepexooM?

. Kak Ha3biBaeTcs Tiepexo/| U3 XUAKoM ¢a3bl B ra3006pa3Hyo?
. UTo Takoe yrnpyrocTtb HaChII|eHHOrO Tapa?

. Kakoli rap Ha3bIBaeTCsl B/IaKHbIM HACBILL[€HHbIM?

. UTo Takoe KurneHue?

. B Kakux eHULIaX U3MePSIeTCs CTeleHb CyXOCTH rapa?

. UTO MoKa3bIBalOT MOrpaHUYHbIE KPUBBIE?

. Kakoli map HaxoAuTCs Bblllle KpUBOU X = 17?

. Kakotli ripoijecc mpoucxout Mexx1y KpuBbiIMM X =01 x = 17
10. Kak u3meHsieTcs 1aBjieHye TpH afiiabaTHOM pacIIMpeHrH mapa?

OO UTSA WN -
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11. Kak Ha3bIBaeTcs iepexo/, U3 ra3000pa3Hoi a3kl B KUAKYIO?

12. Yro Takoe ucriapeHuve?

13. UeM compoBosKaeTcst TIPOLIeCC UCTapeHus 0e3 ToIB0/Ia TeTI0ThI?
14. Kakou nap Ha3bIBaeTCs HAChILLIEHHbIM?

15. Kakoi nap Ha3bIBaeTCsi CyXHUM HaChILLIEHHbIM?

16. B Kakux efjMHuMLIaX U3MepSeTCs CTelleHb B/IaKHOCTH Iapa’?

17. Uro nokasbiBaeT KpuTHueckKas Touka?

18. TTouemy g0 KprBO# X = 1 n306apa COBMa/iaeT C U30TEPMOM?

19. Kak u3meHsieTcst TeMriepatypa rpu aguabaTHoOM pacIivpeHuu rnapa?
20. YTo Takoe CKpbITasi TEIJI0Ta TapooOpa3oBaHus?

Tema 10. [IuK/1b1 MAPOCU/I0BBIX YCTAHOBOK.

1. I3 KaKuX MpOoLIeCcCOB COCTOUT LJMKJI KapHO [i/11 HaChILLleHHOr 0 napa?

2. VI3 KaKuX MpoLieccoB COCTOUT LUKJT PeHKHHA [I/11 CyXOro HaChIIeHHOTro rapa?

3. B kakux miponeccax MOABOAUTCS TeIyioTa B LWK/Ae PeHKWHa [/l reperpeToro
riapa?

4. Uto xapakTepu3yeT yZe/bHbIN pacxos rnapa?

5. Kakvie npyuMeHsIFOTCSI MeTO/IbI MOBBILIIEHUS] TEPMOAUHAMUUeCKOM 3(()eKTUBHOCTH
1apOBbIX YCTAHOBOK?

6. Kakue TIpUMEHSIIOTCS ~ CMOCOOBI  TIOBBILLIEHHS  TepPMOJMHaAMUUEeCKOMH
5(()eKTUBHOCTH MapOBBIX yCTAHOBOK?

7. YTo Takoe pereHeparys?

8. Kakoli mapameTp xapakTepu3yeT TerI0(PUKaL[MOHHBIN LIUKJI?

9. 3a cuér 4yero yBenuuuBaeTcs 3((PEKTUBHOCTb MCIOJIb30BAaHUSI TEIUIOTHI B
KOMOMHUPOBAHHBIX LIUK/IaX

10. OT yero 3aBUCUT TEPMUUECKUU KI1/I LIUK/IA aTOMHOM 3/1IeKTPOCTaHLIUM ?

Tema 11. UcTeueHue u Jpocce/IMpOBaHUe ra30B U NMapoB.

1. Kakue monyiiieHys NIpUHUMAIOTCS TPA TePMOJAUHAMUUYECKOM aHa/ii3e TOTOoKa?

2. HanumwmTe ycioBUe Hepa3pbIBHOCTH (CIJIOLIHOCTH) MOTOKA.

3. Ha urto pacxonyeTcst yaenbHasi TeIioTa, KOTopasi OABOAUTHCS (MM OTBOAUTHCS)
K [IOTOKY BelllecTBa?

4. Yto Takoe ucTeueHue? UTO BXOAUT B 3ajauyy TepMOAMHAMUYECKOT'O aHasv3a
VCTeYyeHus?

5. UTo Takoe y/ie/IbHBIM pacriojiaraeMbli Terjionepernas?

6. Kakou napameTp ymeHbIlIaeTcs B corie JlaBassi, a KAKOW YBE/TMUMBAETCS?

7. VI3 KaKuX yCJIOBUM BBIOMpAETCs yrojl KOHYCHOCTH coriia JlaBassi?

8. Uto Takoe apoccenupoBaHue?

9. Uto Takoe Apoccesib-3h(exT?

10. IIpn KaKOM TepMOAMHAMUUECKOM IpOLiecCe TTPOMCXOUT APOCCeTUPOBaHe?

Tema 12. [IMK/IbI X0/10JU/IbHBIX YCTAHOBOK.

1. Yro siBnIsieTcst paboOUMM TeJIOM [I/Isl XOJIOU/IbHBIX YCTAHOBOK?
2. YTo Takoe X0JI0AW/IbHAas MallvHa?

3. OnuimTe X0a0AUIbHBIA UK.

4. Yto Takoe KpuoareHT?

5. Uto Takoe X0n0AW/IbHbIA KO3 HULIMEHT?
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6. UTo BbIroZiHEe BO3AYyILIHbIE WU/IU [TapoBble XY?

7. Uto Takoe KO3(dULIMeHT MCI0/Ib30BaHusI TeTIOThI?

8. M3 Kakux MpoLeCCOB COCTOWUT TeOPETUYECKUM LMK/ MapOBOU KOMIIPeCCOPHOM
Xy?

9. UTo Takoe TemnjaoBoU HacoC?

10. Uto Takoe ko3¢ duiimeHT ripeobpa3oBaHus TEIJIOTHI?

Tema 13. Biaxxssbliii Bo3ayx. OCHOBHbIe onpe/je/IeHUsl.

1. YTto Takoe B/akHbIM BO3AyX? UTO Takoe TemriepaTypa TOYKU POCHI?

2. UTo Takoe HaChIIIIeHHbIN BO3IyX?

3. UTo Takoe HeHaChILLeHHbIN BO3JyX?

4. YTo Takoe TepechlllleHHbIM BO3JyX?

5. Uto Takoe MaccoBoe BiarocojepxkaHve? OT uero 3aBUCUT IapLiaabHOE
JlaB/IeHre BOJSHOrO Tapa?

6. Uro Takoe abcosOoTHas B/IAKHOCTb BO3Ayxa? UYTO Takoe OTHOCHTeTbHAs
BJI&)KHOCTh BO3/yXa?

7. UTO Takoe CTereHb HaCbIlleHUs1 BO3Ayxa? UTO Takoe IJIOTHOCTb BJIA)KHOT'O
BO37yXa?

8. UTo Takoe yesibHast TEIJIOEMKOCTb BJIaXKHOTO BO3/yxa?

9. Urto Takoe yJenbHas SHTA/bIMS BJIA)KHOTO Bo3ayxa? UTO Takoe cCpenHsis
MOJIEKYJIsIpHasi Macca BIaXKHOT0 BO3/yxa?

10. Yro nokasbiBarOT JIMHUU TEI/I0OB/Ia)KHOCTHOTO OTHOLLIEHUSA?

Tema 14. Ilepesaua Ten/ia TeryionpoBOAHOCTHIO.

. UTo Takoe Teruionepesava?

. UTo paccMaTprBaeTCsi B TEOPUH TeIionepesaun?

. UTo Takoe TeriornpoBOAHOCTh?

. UTO Takoe CTal[MOHaPHBIU TEJIOBOU PEXKUM?

. [aitTe oripeziesieHrie TeMIlepaTypHOTO TTOJIAL.

. Kakasi noBepXHOCTh Ha3bIBaeTCsl U30TEPMUUECKOM?
. UTo Takoe TemriepaTypHbIA rpaZjueHT?

. UTO Takoe M/IOTHOCTb TeIJIOBOI'O IOTOKAa?

. Uto Takoe K03 PUIMeHT TeryioNnpoBOAHOCTU?

10. OT 4ero 3aBUCUT TepPMHUUECKOE COTPOTUBJIEHHE CTEHKU?

OO UTHSA WN -

Tema 15. KoHBeKTHBHBIN Tem/1000MeH.

. UTo Takoe KOHBEKLUsA?

. Kakasi KoHBeKI[us1 Ha3bIBaeTCs CBOOOHOM?
. UTto Takoe Terviootgaya?

. HazoBuTe peXvmbl ABUKeHUS )KUIKOCTU?

. I'me obpa3yeTcsi TerioBoM MOrpaHUYHbIN CI0H?
. Uemy paBeH KO3(D(PULIMEHT TerIo0TAaun?

. UTo Takoe KpuTepuii moo0us?

. HazoBuTe mepByro Teopemy 1o100usl.

. HazoBuTe BTOpY1O TeOpeMy mo/j06usl.

10. Ha3oBuTe TpeThiO TeOpeMy Ioz00usl.

OO UTSA WN -



Tema 16. JIyuucThlii Teny1000MeH.

1. Harmuimmte ypaBHeHHe TeTyioBOro 6anaHca.

2. Kakoe Te/io Ha3bIBalOT abCOJTFOTHO UEPHBIM?

3. IIpu KakOM yC/I0BHH MMOBEPXHOCTH TeJ/la Ha3bIBaOT 3€PKA/IbHOW?

4. [auirte oripefeneHuve 3akoHa [1naHka.

5. [latiTe ompeziesieHUe 3aKOHa cMelljeHUs: BrHa.

6. Havite onpesenenue 3akoHa CtedaHa-bosbiimaHa.

7. UTO Takoe CTereHb YepHOTHI Tesa?

8. [laitTe oripeziesieHye 3aKoHa JlambepTa.

9. HatiTe oripefieneHre 3aKkoHa Kupxroda.

10. s ymeHbllIeHHs TeTJIOBLIX MOTepb HEOOXOJUMO YMEHBIIUTb WU YBETUUUTh
CTereHb YePHOTHI TeJsia?

Temal7. Tensionepegaua 1 Tenyio00MeHHbIE anmapaThbl.

1. Uto Takoe TernioBasi U30/SALUA?

2. UTo Takoe KpUTUYECKUH JUaMeTp TeIlJIOU30JISL[AN?

3. Ha3HaueHue TeTI0BOM U30/ISLUN?

4. 1511 yero nmpuMeHsieTcsi opebpeHMe MMOBEPXHOCTH?

5. UTo sIB/ISI€TCS TEIVIOHOCHTE/IEM B TETVIOOOMEHHOM arirapare?

6. Kak mpoTekaeT TeIJIoHOCHUTe/Tb B TIPIMOTOYHOM TeIryIo0OMeHOM arirapare?

7. Tlpu 3arpsi3HeHMM CTeHOK Tpy0 KO3(hdUIMEeHT  TeroNpPOBOIHOCTH
YBEJIMUMBAETCS WA YMEHbILIAeTCs?

8. YKaxuTe 3a7jaur TeIioBOro pacyéra.

9. I'me ripuMeHsIeTCA TeTJI000OMeHHbIe arrapaThl C BHYTPEHHUM TeTIJIOBbIJeIeHHEeM?

10. OT yero 3aBUCUT TETJIOBOM SKBUBAJIEHT MOTOKA?

Tema 18. Toriuso.

1. Kakue UCMO/b3yOTCS BUbI TOT/IMBA U KaK OHU KIaCcCUMULIUPYIOTCS?

2. YKaxdTe XUMHUYECKUM COCTaB TOMUIMBA: CyXOM, TOPHOYeM W OpraHu4YecKou
Macchl.

3. UTo Takoe BbICILIAg U HU3IMIAsA TEIVIOTBOPHOCTD TOT/IMBA U UeM OHU OT/IMYArOTCSA?

4. YTo Takoe «yCJIOBHOEe TOIJIUBO» M YeMY pPaBHa €ro TeryIOTBOPHOCTh?

5. Kakuve [10CTOMHCTBa, HEJOCTAaTKA U TIPUMEHEHWe OCHOBHBIX BH/JOB TBEPJOrO
TOIlIMBA?

6. Kak rmony4aroT UCKYCCTBEHHbBIM XKUKWUK BUJ, TOTIJIUBA?

7. Kakue CyIecTBYIOT BU/IbI ra3000pa3Horo TormBa? ['1e ux mpuMeHsFoT?

8. Kakumu MeTo/ilaMH U /I/Is1 Uero TIpOr3BOJUTCS repepaboTKa TBEPAOTo TOTIHMBA?

9. Kakue UCI0/Ib3yIOTCS CIIOCOOBI CXKUTaHUS TOTI/TUBA?

10. Kak rpoucxofuT KOJIOCHUKOBBIN CTI0COO CXKUTaHUs TOTI/TBA?

11. Kakue ocobeHHOCTU (hakeTbHOTO U BUXPEBOTO CII0COO0B CKUTAHKS TOTIIMBA?

12. B uém 3aksirouaroTcsi 0COO@HHOCTH TIOJTHOTO M HETOJHOTO criocoba CxKUraHus
TOI/IUBA?

13. Uto xapakTepu3syeT K03 duiiieHT 130bITKa BO3AyXa?

14. Kakue 371eMeHTbI BXOAAT B COCTaB MPOAYKTOB CrOPaHUsA?

15. UTo xapakTepusyeT Temrieparypa ropeHus ?
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KpuTepum u 1kana oLeHUBAHUSA 10 OLIeHOYHOMY CPe/ICTBY

cobeceoBaHue (YCTHBIN/IMCbMEHHBIH 0MPOC)

IIIkana
OLleHMBaHHUA

KpuTepuii onjeHMBaHUA

OTJIMYHO

(5)

OTBeT NO/HBIN U MPaBU/IbHBIA Ha OCHOBAaHUM U3yUeHHOT0 MaTepuasa. BelgBUHYTbIE
MOJIOKEHHsI apryMeHTHMPOBaHbl M W/UIIOCTPUPOBaHbl MpuMepaMu. Marepuan
W3J/I0’KeH B Orpe/ile/leHHON JIOrMUecKol Moc/ieZioBaTe/TbHOCTH, C MCIO0/Ib30BaHUEM
Hay4yHbIX TEPMHHOB; OTBET CaMOCTOsTe/IbHbIA. OOyuaromnuiics yBepeHHO OTBedaeT
Ha /IOTIOJIHUTE/IbHbIe BOTIPOCHIL.

XOpOILII0

(4)

OTBeT MMOJIHBIN 1 NMpaBU/IbHBIN, TOATBEP)KJEH NIpUMepaMy; HO X 000CHOBaHMe He
apryMeHTHpOBaHO. Marepuan UW3/0)keH B OINpe/le/leHHOW  JIOTUYeCKOM
T0C/1eloBaTeIbHOCTH, TIPY 3TOM JIOMYlLleHbl 2-3 HecCylleCTBeHHble IOTPeIIHOCTH,
WCTIpaB/ieHHbIe TI0 TpeOOBaHUIO 3K3aMeHaTopa. Marepuan H370’KeH OCO3HaHHO,
CaMOCTOSITE/IbHO, C MWCIO/b30BaHWEM Hay4HbIX TepMUHOB. OOyuaromuiics
VCMBIThIBAET He3HAUYUTe/IbHbIe TPYAHOCTH B OTBETAaX Ha JOMOJHUTEe/IbHbIE BOIPOCHI.

y10BJIETBOPU-
TeJIbHO

3)

OTBeT Hef0CTaTOYHO JIOTMYECKU BBICTPOEH, caMoCTosiTesieH. OCHOBHbIE TOHSITUS
yrnoTpeb/ieHbl  TPaBW/IbHO, HO OOHApY>KWBAaeTCs HEJOCTaTOUYHOe pacKpbITHe
TEOPeTUUeCKOro  MaTepvarna.  BbliBUraeMble — TOJIOKEHHSI ~ HEJOCTaTOYHO
apryMeHTHMpPOBaHbl W He  TMOJTBEPXKAEHbl  TpUMepamMH; OTBET  HOCUT
MperMyLeCTBEHHO  OMNMcaTe/bHbIM  XapakTep.  HayuHasg  TepMuHOJOrHsi
UCTONb3yeTcss  HefgocTaTouHo.  OOyuaromuiicsi  WCTIBITBIBAET — I0CTaTOUHbBIE
TPYAHOCTHU B OTBeTax Ha BOMPOCHI.

Hey/I0B/IeTBOPH-
TeJIbHO

)

OTBeT HelOCTaTOUHO JIOTUYECKU BBICTPOEH, caMoCTosiTesieH. OCHOBHbIE MOHSATUS
yrnoTpebieHbl  HeNpaBWIbHO, OOHapy)XKMBaeTCsi HeJOCTaTOYHOe  paCKphITHe
TeOpeTUUeCKOro  maTepuana.  BblgBUraemMble  TMOJIOKEHUS — HEJAOCTaTOYHO
apryMeHTHPOBaHbl M He TOATBEpP)KJeHbl IMpuMepaMy; HayuyHasi TepMHUHOJIOTUS
UCToNb3yeTcss  HefgocTaTouHo.  OOyuaromuiicss  WCTBITBIBAET — IOCTaTOUHbBIE
TPYAHOCTH B OTBeTax Ha BOMPOCHL.
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IIpakTHueckue padoThI

IIpakTHueckas padora Ne 1. OnipeesieHHe TeI/I0OEMKOCTH YKH/JKOCTH M Ia30B.

Cpasnurte uctuHHyo 11py 100 °C u cpegHroro B unTepsasie 100-1000 °C maccoByro
n300apHyI0 TerIOeMKOCTh BO3/yXa, TNPUHUMAasl 3aBUCUMOCTb TeIJIOEMKOCTH OT
TeMriepaTypbl IMHeMHOM, coryiacHo Tabviie 3B npuioskeHus B.

OnpezieMTh KOJIMUYECTBO Terjia, KOTOPOe JO/DKHO OBITh OTBe/IeHO TPU IMOCTOSTHHOM
obbeme oT yriekucsaoro ras3a (CO,), 3aHUMaIOIero NMpu HOPMaJbHBIX YCIOBUSAX 00beM
20 M°, 119 TOHWKeHUs ero TemriepaTypsl ot 400 g0 200 °C.

Macca Bo3zgyxa coctout u3 23,2 % xuciaopoga u 76,8 % azora. Onpepnenvrs:
CPeJHIOK MOJIeKYJIIPHYI0 MacCy M Tra30ByK) TOCTOSHHYK BO3[yXa; CpPeJHIOI0
TeTJIOeMKOCTh BO3/lyXa IPH MOCTOSTHHOM /laB/ieHHH (MacCOBY0, 00beMHYIO ¥ MOJIbHYIO) B
unTepBane Temreparyp 0— 100 °C; oObemHBIe [0/ W TaplUMaJbHbIE aBIEHUS
KOMIIOHEHTOB TP JaBieHuy Bosayxa 0,1 MIla (1,02 krc/cm?).

IIpakTnueckas pa6ora Ne 2. I3MeHeHUsI MapaMeTPOB COCTOSIHHA H/Iea/TbHOTO
rasa B TepMOAMHAMHUYeCKHX IpoLneccax.

CwMmecs, cocrosiijast U3 m; KWIOrpaMMOB a30Ta U M, KWIOrPaMMOB BOZJOPOJa, IpU
Hayva/bHbIX lapaMeTpax: ZasjeHuu p; = 5 Mlla u temniepatype t; = 27 °C, paciumpsieTcs
TIPY TIOCTOSTHHOM JlaB/ieHUU [0 o0bema V, = pVi; 3aTeM CMeChb pacIMpsieTcsl B mpoljecce
pV" = const no obvema V3 = &V, OmnpefenuTh ra3oBYI0 TMOCTOSIHHYIO CMeECH, ee
HavajbHBIM 00beM Vi, TIJIOTHOCTb TPHM HOPMAaJIbHBIX YC/IOBHUSIX, TlapaMeTpbl CMeCH B
COCTOSHUAIX 2 W 3, U3MEeHeHHWe BHYTPEeHHeU SHepruu, SHTa/lbIINHU, SHTPOIWU, TeIio U
paboty paciimpeHdss B Tipoijeccax -2 u 2-3. Ilokasath miporjecckl B pV- u Ts-
AuarpaMmax, Ha KOTOpble HaHeCTW WU30TepMy U aAunabaTy paciivpeHHs, MPOXOsIIe
yepe3 TOUKy 2. YkKaszaHue: TeruioeMKOCTH ra3oB N, U H, TIPUHATb He 3aBUCSLIMMU OT
TeMIieparypsl.

Bo3gyx maccou m = 2 Kr okumaetcsd no nojurtpone (n = 1,3) ¢ yMeHblIeHHEM
ob6beMa B 5 pa3. Onpefie/TUTh BLITIOTHEHHYH0 paboTy ¥ KOJIMUEeCTBO TeIIOThI B TIpoLiecce, a
Takke U3MeHeHUs1 KaJIopUYeCcKUX IrapaMeTpoB BO3Ayxa, eciu t; = 17 °C u p; = 0,2 MIla.
M306pa3uth cxemy sHepreTuueckoro 6anaHca v rpaduku B pV- u Ts - KOOpiUHaTax 3TOTO
npouiecca. Tenao0eMKOCTb BO3/lyXa CUATaTh MOCTOSHHOM.

IMpakTuueckas pabora Ne 3. TepmoguHaMHuecKue TIpoIecChl B
KOMIPeCCOPHbIX MalIUHAX.

Bo3ayx m = 10 kr, mapameTpsl Kotoporo p; = 1,2 6ap, t; = 30 °C, ckumaercs B
KOMTIIpeccope, rpuueM o0beM yMeHbIllaeTcs B 2,5 pa3a. HaliTu HauasbHbIe U KOHEUHbBIe
rapaMeTphbl, KOJIMUECTBO Telljia B Tpoljecce, paboTy ¥ HM3MeHeHHe BHYTPeHHeH SHepruu,
eC/IA CKaTHe TIPOUCXOAUT: 1) u3oTepMUUecKy; 2) o aguadare; 3) mo rmoautporne n = 1,2.

IIpakTnueckas pabora Ne 4. TepmoguHaMHUecKHWe LHK/bI B BUraTesIsX
BHYTPEHHero CropaHusl.

Paccuurath LMK/ ABUraTessi CO CMeLlaHHbIM IT0BO/OM TeIl1a, AJ/1s1 KOTOPOro [JaHo:
pi1=16ap, t; =27°C; e=12,A= 1,4, p=1,5. B KauecTBe pabouero Tejia NpUHSITH BO3AYX.
Pacuet npou3sBectu 1nipu k = 1,4 = const.
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IIpakTnueckas padora Ne 5. TepMmoanHaMHUYeCKHe HUK/IBI B Ta30-TyPOHHHBIX
yCTaHOBKax.

HavanbHble nmapameTpsl Bo3gyxa B Luk/e ['TY ¢ U30XOpPHBIM MOABOJOM TeIlIOThI
0,09 MIla u 20 °C. CreleHb NOBBILIEHUs [JaBleHUss B KOMIpeccope 5. MakcrmaibHast
TeMrieparypa B Lukiae 1000 °C. OnpefenuTs faBieHUs U TeMIlepaTypbl B XapaKTepHbIX
TOYKax IMKJa, TTOABOAUMYIO0 U OTBOAUMYKO Terioty, Tepmuueckuit KIIJI. Onpenenuts,
Kak u3MeHuTcsi Tepmuueckuid KIIZI, ecnu W30XOpHBIA TOABOJ TEIIOThl 3aMEeHUTh
1300apHbIM.

g Teopetrueckoro tukia I'TY ¢ moaBofgoM Teria TPU MOCTOSAHHOM [iaBJIeHUU
orpefieIUTh TapaMeTpbl pabouero Tena (BO3AyXa) B XapaKTepPHBIX TOYKax LMKIA,
T0/[BeJileHHOe 1 OTBe/IeHHOe Teryio, paboTy U TepMUUeCKU K.I1.[. [IUK/a, eC/TM HauabHoe
nasineHue p; = 0,1 MlIla, HauanbHass Temmeparypa t; = 27 °C, cTemneHb TOBBILLIEHUS
JaBlieHWss B KOMIIpeccope 7, TeMIieparypa rasa riepesi TypOuHou t;. OmpezenuThb
TeopeTUUeCcKyro MOIHOCTb ['TY ripu 3azaHHOM pacxofe Bo3gyxa G. laTb cXxemy U LIMKJI
YCTaHOBKU B pv- U Ts-puarpaMmax. YKasaHue. TeruioeMKOCTb BO3/yxa IMPUHATb He
3aBUCALLEN OT TeMIlepaTyphl.

IIpakTnueckas pabora Ne 6. OnpesesieHre MapaMeTpPoOB COCTOSTHUSI BOJSIHOTO
napa, B pa3/IfuHbIX TePMOJUHAMHUYECKHUX MPOIjeccax.

1 Kr mapa paciupsieTcsi Mo ajuabare OT Haya/bHBIX [apaMeTPOB COCTOSIHUSI pi =
30 6ap, t; = 300 °C mo p. = 0,5 6ap. Haittu 3HaueHus i, vi, Vo, X» 1 paboTy mapa B
npotiecce. PelleHue 3a/jaur ¢ IOMOLL[BIO iS -AUarpaMMBI sIBJIsieTCS Hanbosiee OBICTPHIM U B
TO ’Ke BpeMs J0CTaTOUYHO TOUHbIM. [IpuUBe/EHHBIN DPUCYHOK TIpe/CTaB/isieT CoOoi
COOTBETCTBYIOLLIIE YYaCTKH 3TOM JjUarpaMMBl.

IIpakTHueckas padora Ne 7. [IUK/IbI MAPOCH/IOBBIX YCTAHOBOK.

Onpegenmuts u3MeHeHue Tepmuueckoro KII/] u mosie3Hoi pabotel 1 Kr mapa B
L[MKJ/Ie TTapOCU/IOBOM YCTAHOBKHM C BBeJIEHHMEM BTOPUUHOrO TeperpeBa mapa. HauanbHbie
napaMeTpbl mapa B nukiae: p; = 3,5 Mlla, 4 = 450 °C u p, = 4,0 k[la. BropuuHsbIi
reperpeB Tapa Npou3BouTCs Tipu AaBneHun 0,5 MITa o temneparypsi 430 °C. Paboty
HacocCa He YUUThIBATh.

Onpegenuts Tepmuyeckuii KII/I OCHOBHOro 1MK/a MapOCU/IOBOM YCTaHOBKHU
(umKna PeHKMHA), a TakKe yJelbHBIM M UaCOBOM pacxXofibl Mapa, ecu rmapoBas TypouHa
mMorHocTei0 N = 50 Thic. KBT paboTtaet 1pu cieyrolyx HauaabHbIX TTapaMeTpax Iapa: p;
=9 MlIlIa, t = 500 °C, a gaBneHue B KoHaeHcaTope p, = 0,004 MI1a.

IIpakTnueckas padora Ne 8. [IUK/IBI X0/1I0JWIHLHBIX YCTAaHOBOK.

Onpenenutb Ko3¢duiieHT rpeobpa3oBaHusl TETUIOBOIO Hacoca, paboTatolero Ha
dbpeone-12 B nipegenax temnepaTyp oT +10 go +50 °C, eciu cTeneHb CyXOCTH Tapa B
Touke 1 nukia 1-2-3-4'-1 pasHna 0,88.

B x0/104uBHOM YCTAaHOBKE C aMMHAYHbIM KOMITPeCCOPOM IMap aMMMaKa MoCTyrnaeT
B KoMmpeccop Tipu tuw = -20 °C u crenenu cyxoctd x; = 1,0. Temmeparypa >KUAKOrO
aMMMaka TOoC/e KOHJleHCaTopa COOTBeTCTBYET TeMIepaType KWUIeHWS aMMUakKa IpU
JaBeHUH p, TIOC/ie KOMITpeccopa U paBHa t; = +25 °C. Ilocne agrabaTHOTO CKaTHsI B
KOMIIpeCccope 3HTa/IbIIUS MeperpeToro rnapa aMmuaka i, = 453 KKa/l/Kr. [orpe/jeneHue 1o
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Ts-puarpamme [Ji1 aMMHUaka], yacoBasi XOJIO[IONIPOM3BOAUTEILHOCTh YCTAHOBKU Q. =
5-10* kkan/u = 209,34 k[Ix/u. OmnpesenuTh YAeJIbHYI0 XOJIOAONPOU3BOJUTENBHOCTE (;
KOJIMYECTBO XOJOJWIbHOrO areHTa G, NpPOIMyCKaeMOro uepe3 yCTaHOBKY 3a 4ac;
TeOpeTUUeCKUM X0JIOAWIbHbIN KO3 GhULIMEHT &; TeopeTUueCKyt MOIHOCTb KOMITpeccopa
N; crereHb CyXOCTH Iapa I10CJjie peryaupyroLiero BeHTUIIS Xa.

[Tap ¢peonHa-12 npu TemnepaType t; MOCTyMaeT B KOMIIPECCOP, TZie U305HTPOMHO
COKUMaeTcsl /10 JiaB/ieHWs, MPU KOTOPOM ero TemrepaTypa CTaHOBUTCS paBHOU f, a
CyXoCcTb mapa x; = 1. V3 kommpeccopa ¢peoH mocTynaeT B KOHZEHCATOp, e TpH
TIOCTOSIHHOM JlaB/ieHHUH obpalrjaeTcsi B XKMAKOCTb, ITOC/Ie Uero afabaTHO pacIIupsieTcs B
Jpoccesie 10 TemMeparypsl ts = t;. OnpegenuTs XONOAWIbHBIA KO3((MULIMEHT YCTaHOBKH,
MacCOBBIM pacxoj, ()peoHa, a TaKKe TEOPeTUYECKYI0 MOILHOCTb MPUBOJIa KOMITPECcopa,
eCJId XOJI0ZI0TIPOU3BO/IUTEILHOCTE YCTaHOBKHU Q. M1300pa3uTh CXeMy YCTaHOBKH U ee LUK/
B Ts- u is-AuarpaMmax. YKa3aHue. 3afiauy peIluTh TMPU MOMOIM TabJvI] rapamMeTpoB
HachbIII[eHHOTo Tlapa ¢peoHa-12 (tabm. 2/], npunoxenue [).

IIpakTnueckas padora Ne 9. Onpe/esieHHe MapaMeTpPoOB COCTOSTHUSA BJIQXKHOTO
BO3JyXa.

B cylmnpHOM yCTaHOBKe HCIO/b3yeTCsl BAaKHbIM Bo3Ayx € ¢ = 50 % u t; = 30° C.
B kanopudepe pacrer Temmneparypa Bo3ayxa fo t, = 90 °C, a B CyluWwIbHOW Kamepe
OTHOCUTe/IbHAas BAaXKHOCTh 10 100 %. OnpeaenuTs KOJMUECTBO BO3/yXa, HEOOXOAUMOIO
[J/1s1 ucriapeHust 1 Kr Bjlarv, U KOJIMUECTBO Terljla, 3aTpauyMBaeMOro B YCTaHOBKe Ha 1 Kr
WCI1apsieMOU BJ/Iaru.

B cmecuTesibHY0 KaMepy TOCTYMArOT JBa MOTOKA BJIAKHOT'O BO3/yXa: MEPBbIM — C
MaccoBbIM pacxoaom m; = 0,3 kr/c, temmneparypou t; = 35 °C U OTHOCUTE/IbHOU
BJI&YKHOCTBIO (1 = 45 %; BTOPOU - C MacCOBBIM pacxoaoM m, = 0,5 Kr/c, TemnepaTypou t,
= 45 °C ¥ OTHOCUTENIbBHOU BI&XHOCTBIO ¢ = 85 %. OmnpenenuTs B/arocojepskaHue,
SHTA/IBITUIO U TeMIIePaTypy CMeCH.

[NapianbHOe JaBjieHue rapa BO BJIaXKHOM Bo3zyxe p, = 0,1 6ap. Temmneparypa u
naByieHue BiakHoro Bo3ayxa t = 70 °C u p = 1,0 6ap. Omnpefe/nvTh COCTOSIHUE Tapa U
B/JIQYKHOT'O BO3/lyXa, TeMIlepaTypy TOUYKW POCHI, MapLyaabHOe [jaB/ieHHe CyXOro BO3ZyXa,
abCOJTIOTHYI0O ¥ OTHOCHTE/IbHYH) BJ/IXKHOCTb BO3Ayxa. Ompefe/nuTh TakKe TUIOTHOCTS,
CPeJIHIOK MOJIEKY/ISIPHYIO MacCy, ra30BYI0 MMOCTOSIHHYHO, BJIarOCOZiepyKaHre U SHTa/IbIIUI0
BJIaYKHOT'O BO3/yXa.
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KpuTepum u 1kana oLeHUBAHUSA 10 OLIeHOYHOMY CPe/ICTBY

npaKkTHYecKas padora

IIIkana
OLleHMBaHHUA

Kpurepuii orjeHUBaHus

OTJ/IMYHO

(5)

CTyJeHT npaBU/IbHO BBITIOJHWU 3a/aHue. [1okas3an OoT/MuHbIe BiajleHus] HaBbIKaMU
NIpUMEHEeHHs1 TOMy4YeHHbIX 3HAHWM M YMEHWM TpU pelleHUHd NpogecCUOHaIbHbIX
337lady B paMKax yCBOeHHOro yuebHoro wmarepuana. OTBeTWn1 Ha Bce
JOTIOMTHUTE/IbHbIE BOMPOCHI Ha 3allUTe.

XOpOILO

(4)

CTyZeHT BBINIOJHWI 33/laHle C HeOobIIMMU HeTouHOCTsMU. [Tokaszan xopoimve
B/Ia/|leHUs] HaBblKaM{ TPUMeEHEHUs MOJIyYeHHbIX 3HaHUM U YMEeHWM IIpU pelleHUud
npodeCCHOHABHBIX 3a/1a4 B paMKaX YCBOEHHOTO yueOHOro Marepuana. OTBeTHI Ha
00JIBILIMHCTBO JONOHUTE/IbHBIX BOIIPOCOB Ha 3allluTe.

yJ,0B/I€TBOPH-
TeJIbHO

3)

CTyJeHT BBINOJHWI 33flaHMe C CYLeCTBeHHbIMU HeTOYHOCTSMU. I[lokasan
y[IOBJIETBOPUTE/IbHOE BraJleHHue HaBblKaMH IPUMEHEHUs I0JyYeHHbIX 3HaHUW U
YMEeHHIA TIpH pellleHrnH MpogeCCHOHATBHBIX 3a/lau B paMKaX YCBOEHHOr0 y4eOHOTOo
Marepuana. IIpy oTBeTax Ha /IONOJIHUTe/bHbIE BOMPOCHI Ha 3aluTe ObLIO
JOIYIIIeHO MHOT'O HETOYHOCTEH.

HeY/I0BIIeTBOPU-
TeJIbHO

)

[Tpu BLINOTHEHUU 3a[j@HUsI CTY/IeHT MPO/IeMOHCTPUPOBAs HeJJOCTaTOUHbI YPOBEHb
B/laZieHUsl YMEHUsSIMU Y HaBbIKAMU TIPDU pellleHWH TpodeccUOoHaNbHbIX 3aJjau B
paMKaxX yCBOEHHOro yuyeOHOro MaTepuasa. [IpyM oOTBeTax Ha /IOTOJHUTE/bHBIE
BOTPOCHI Ha 3a1uTe ObIIO AOMYIEHO MHOKECTBO HETOUHOCTEH.
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JIabopaTopHbIe padoThI

JIaboparopHas padora Ne 1. TerioTexHUUeCKHe U3MepPeHHUSI.

[laBneHue B KOTJie TI0 MaHOMeTpy coctarysieT 0,4 aT™M TpH TIOKa3aHUM OGapomeTpa
Pari = 780 MM pT. cT. OnipefieiuTh aOCOMIOTHOE JaBieHHe B KOTIIe.

Pa3peskeHrie B KOHZIEHCATOpe MAapOBO TYPOMHBI COCTaB/SAET Py = 0,95 Gap mpu
aTMochepHOM [IaBNeHUU Darw = 745 MM pT. cT. Ompefenutb abCO/IIOTHOE faBjieHHEe B
KOHJIeHCaTope.

JlaboparopHasst paGora Ne 2. Ormpeje/neHHe TmoKa3aTe/ledl IOPIIHEBOTrO
KoMIIpeccopa.

[yiss nmabopaTOpPHBIX SKCIIEPUMEHTOB HeoOXoAuMO wuMeTb G KWIOTDaMMOB B
CeKyH/ly BO3/yXa Py napameTpax px U b = ti, TJe t; — TeMriepatypa OKpy>Karollerd CpeJibl.
PaccuuTaTh MHOTOCTYIIEHUATBIN TMOPIITHEeBOM KoMmrmpeccop (6e3 yueTa TpeHUsl U BPeJHOTO
MIPOCTPAHCTBA); OMNpeJeuTh KOJMYeCTBO CTyIleHed KOMIIPeccopa, CTeleHb MOBBILEeHUs
[laB/IeHUSI B KaXKJOW CTYIIeHH, KOJIMYeCTBO TeIlla, OTBeJeHHOe OT BO3JyXa B LWIMHAPAx
KOMIIPeCCcopa U B MPOMEXXYTOYHBIX ¥ KOHEYHOM XOJIOZWIbHUKAX (MPY OXJIaXKAEHUH 110 t),
Y MOLLJHOCTb TIPMBO/ia, €C/IU [jaBJjieHre BO3/yXa Ha BXO/ie B [IepBYI0 CTyIeHb KOMIIpeccopa
p1 = 0,1 MIla u temniepatypa t; = 27°C. Yka3anue. IIpu pacuete 1o gonyctumsiM At, Kak
TIpaBU/IO, MOJIydaeTCsl YMC/IO CTyleHel, He paBHOe I1jefloMy uucay (Harmpumep, 1,3; 2,6;
3,5), T03TOMY HY)XHO NpPUHMMATh Iiefioe 4ucao (Hanpumep, 2, 3, 4) u ana At
COOTBETCTBYHOLLIEr0 L[eJIOMY UKCJTy CTyTeHel, TPOBOJAUTh BCE PACYEThI.

JIaboparopHasi padora Ne 3. MiccieioBaHusl OJHOCTOPOHHET'0 HarpeBa IJI0CKOM
CTeHKH.

CTeHbI CyLIMIBHOW KaMepbl BBITIOJIHEHbI U3 €105 KPACHOTO KUPIAYa TOJIIUHON &1 =
250 MM ¢ Ko3dduLimeHTOM TernonpoBogHocTH A; = 0,7 B1/(M-K) 1 cnost cTpouTe/ibHOTO
BOM/IOKa C Ko3(hduimeHToM TeruionpoBogHocT A, = 0,0405 Bt/(M-K). TemmepaTypa
BHEIIHEeM TOBEPXHOCTH KHUPIIUUHOTO Cosl te1 = 110 °C, a BHelllHeHM ITIOBEPXHOCTH
BOWJIOUHOTO CJ10S tez = 25 °C. OnpefienTh TeMnepaTypy IJIOCKOCTA CONPUKOCHOBEHUS
CJI0€B teo Y TOJLIUHY BOWIOUHOTO C/10s &, TIPU YCJIOBUM, UTO TEIJIOBbIE MTOTEPU B CTEHKE
KaMephl He TpeBbimaT q = 110 Br/m’.

JIaGopaTopHas pa6ora Ne 4. HarpeB TepMHUYeCcKH TOHKOTO Te/ia MPHU mepejaue
TeNJ/IOThI K IOBEPXHOCTH U3/IyUYeHUeM.

Tpy6orposoy guamerpoM 120 MM mposiokeH B KaHajae pasmepom 400 x 400 mm>.
OmpefenuTb TOTEPIO TEIUIOTHI K3ayueHreM c 1 M TpybompoBoza, eciu TemriepaTypa
MOBEPXHOCTH ero wusossiuyu 127 °C, a BHYTpeHHeM MOBEPXHOCTH KUPIUUYHOM KaJKu
KaHasa 27 °C. CrerneHy YepHOTHI IOBEPXHOCTEN MPUHATh OJMHAKOBBIMU U paBHbIMU 0,93.

OrnipeZiesUTe TemIiepaTypy IIPOBOZA 3/1eKTpOHAarpeBaresisi, €CIu ero AuameTp U
JJIMHa COOTBeTCTBeHHO paBHbl d = 0,5 MM u | = 2,5 M. CTeneHb YepHOTHI MOBEPXHOCTH
npoBoga & = 0,9, a Temmneparypa orpaxzatoijeid apmatrypel 15 °C. MOIIHOCTS,
notpebnsiemasi HarpeBaTenieM, paBHa 0,4 KBT. KOHBEKTHMBHBIM TeIJIDOOMEHOM
ripeHeOpeyb.
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JIaGopaTopHas pabora Ne 5. MccieioBaHue pery/isipHOr0 TeIJIOBOT'0 Pe)XKUMa.

Paccunrate mapoBoAsiHOM TiomorpeBaresib (puc. 4.2) Ay CJIeAyHOLIUX YCI0BUM:
TETIOBasi MOITHOCTh (TeTioBoM 1oToK) Q = 6,0 MBT (5,16 I'kan/u). PacnonioykeHre Tpy6
- TOPU30HTA/ILHOE; YKC/IO psAZioB n = 14. Temmeparypa Bxoja Bogsl L. = 60 °C, BbIxoza
BOJbI L = 100 °C. [TaBneHue rpetoiiero mapa p = 1,8 6ap, crerneHp cyxoctd x = 0,98;
avametp TpyO: BHyTpeHHui d; = 16 MM, HapyXHbIl d» = 18 MM; MaTepuasn Tpyb JaTyHb.
CKOpOCTb ABW)KeHUs BOJbl B TpyOax w = 1,2 m/c.

JlabopaTropHass pa6ora Ne 6. OrmpejgeneHdss TeIOBOro 0OasaHca
HarpeBaTe/ILHOr0 MpPUOopa.

OrnpesieuTh ~ TIOBEPXHOCTh  HarpeBa  peKyMNepaTWBHOIO  BOJOBO3/YIIHOTO
TeryiIooOOMeHHHWKAa TP TMPSIMOTOYHOM W TIPOTMBOTOYHOM  CXeMaxX  JIBWKEHHS
TETJIOHOCUTEeJIeM, eCM OO0beMHBbIM pacxof] BO3Ayxa IMPH HOPMa/IbHBIX YC/IOBUSX Vi,
cpefHUM KO3(h@UIMeHT Terionepeiaud OT Bo3jyxa K Boze K, HauanbHble U KOHEUHbIE
TeMIiepaTypbl BO3[yXa M BOJbl paBHbl COOTBETCTBEHHO ti', ti", ', t,". Onpenenurs Takxe
pacxo/; BoAbl G uepe3 TeryiooOMeHHUK. M300pa3uth rpaduky HM3MeHeHUsi TeMIiepaTyp
TeTyIOHOCUTeNle fyis 00erWx CxeM TIpU pa3/IMUHBIX COOTHOIIEHUSIX WX YCIOBHBIX
9KBUBAJIEHTOB.

PaccuntaTh  TpyOuaThlii  pereHeparop  (BO3JYIIHBIA  TOJOrpeBaTesib) C

d, 20

TIPOTUBOTOKOM IIPH NPOAI0/IbHOM 06TekaHuu Tpy6. CTa/bHbIe TPYObI JMaMeTpoM =1
MM; paccTostHus Mexxay Tpybamu: a = 30 MM, b = 34 mM; pacxof Bo3ayxa (OH JBHKETCS
BHYTpU TPy0) m, = 54 Kr/c, maBneHue p, = 4 6ap, & =180 °C u . = 340 °C. Pacxop
MPOJYKTOB ropenust (rasa), obTekaroiux Tpyosl, m, = 50 kr/c, - = 430 °C, maBjeHue p, =
1,1 6ap. CocTaB ra3a cpefHH (0J1s1 TPEXaTOMHBIX ra30B — 20%). CpeHss CKOPOCTh ra3a

w: = 17 M/c, BO3ayXa w, = 22 M/C.

JlaboparopHast padora Ne 7. Omnpepaenenne Ko3gduiHeHTa Temuionepejaux
Ten/I000MeHHUKA.

[To cranbHOM TpyOe, BHYTPEHHHUH U BHELITHUI JaMeTP KOTOPOU COOTBETCTBEHHO d;
u d,, a Ko3pouuueHt TeruionpoBogHocT A = 40 B1/(M'K), TeueT ra3z co cpeaHeit
TEeMIIEpaTypou t,, KO3 UIMEeHT TeruIooTJauu OT Tra3a K cTeHKe o;. CHapyu TpyOa
OXJIaXKJ,aeTCsl BOJOW CO Cpe/iHeM TeMIepaTypoi t,; KO3 UILIMEHT TeryIoOTAaund OT CTeHKU
K BoJie a,. OrnipefienuTh KO3 dULMeHT Teruionepegaun K oT rasza K Bo/ie, TEIJIOBOW MOTOK
Ha 1 M AuHbI TPYOBI @ ¥ TemriepaTyphl TOBepXHOCTel TpyObl. Onpezie/iuTh TeMIiepaTypy
BHeIITHel TOBePXHOCTHA TPYObl (>, €C/TM OHAa TOKPbUIACh CJI0€M HAKWIHU TOIIUHON § =
2 MM, KO3(PUIIMEHT TeryIoNpOBOAHOCTU KOTOPOH A, = 0,8 BT/(m-K) (mpu a, = const).

JIaboparopHas padora Ne 8. OnpejesieHne TeN/I0TbI CTOPAHUA TOIUIUB.

OmnpenenuTh TeOPeTUYECKW HeoO0X0JuMOe KOIMYeCTBO BO3AyXa [JIs
cropanus 1 m® rasa, cocras Kotoporo: CO, = 0,1 %; CH, = 97,9 %, C,Hs =
0,5 %, CsHg = 0,2 %, CsHyo = 0,1 %, N, = ].,3 %.

B Tonke mapoBOro KoT/jia CO C/JI0€BbIM CKUTaHUEM TOILIMBA Ha LIEMTHOU
peiiétke pacxogayercsi 6500 Kr/u ToriMBa C TemoTou cropanus QP =
10700 x/Ix/kr. Oripefie/iiTh aKTUBHYIO TUIOIIa/b LIEMHONW PeIéTKu U 00bhEM
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TOIOYHOM KaMephl, eC/IM J0IyCTUMOE TeI/IOBOe HaIlpsDKeHHe 3epKasia FOPeHHUs
Q/R = 4,19 - 10° k[Dx/(M*-4), a HarpsUKeHHe TOIIOYHOro mpocTpaHcTBa Q/V, =
1,050 - 10° K Tx/(M>-u)/

JIaboparopHas padora Ne 9. HarpeB TepMrUuecKd MaCCHBHOI'0 Tejia B MeYH.

OmnpezeMTh BpeMsi HarpeBa MeTasijla 0 KOHEUHOM TeMIlepaTypbl HOBEPXHOCTH MPU
JIONyCTUMOM KOHEUYHOM pa3HOCTU TeMIlepaTyp MO CEeYEeHUKD U BeJIMUUHY AOMYyCTUMOU
TJIOTHOCTH TEMJIOBOT'O TIOTOKA K MOBEPXHOCTH COTJIACHO 33/JaHHOM CXeMe.

Y cTaHOBUTh BU/J, TPAaHUYHOTO YC/I0OBUS Ha K&XKZOM OTZe/IbHOM STarie Harpesa.

PacrmipefienieHrie TemriepaTyphl B MeTaJljie TI0 XO/[y HarpeBa U BpeMsi, HeoOXoAnMoe
[J1s1 HarpeBa /o 3a/laHHOM TeMIiepaTyphl B KaXKI0M OT/ieJIbHOM TiepUo/e.

[TosiHOE Bpemsi ipeObIBaHUS MeTasljia B TIeUH.

OcHOBOM pacyeTa HarpeBa MAaCCUBHBIX TeJ SIBJASIOTCS  pelleHds 3azad
TeIJIONPOBOJAHOCTA TIPM Pa3/MUHbIX TDAHUYHBIX YC/JIOBUSIX. YUeCTb paclpoCTpaHeHue
Telyla BHYTPM HarpeBaemMoro MeTajijla M YCJIOBUSI BO3JEUCTBUS Tperoller cpefbl Ha
MOBEPXHOCTh MeTa/ljla C U3BMeHEeHHWEeM TeMIlepaTyphbl.

KpuTtepuu U 1IKa/ia OLeHUBAHUSA 110 OLIEHOUYHOMY CPeJCTBY
JslaboparopHas padora

HIkana .
KpuTtepuii oneHuBaHusA
OlleHMBaHHUA
OTJINYHO CTyzeHT NpaBWIBHO BBITIOJIHWI 3ajaHue. [1okas3an OT/MuHbIe BlaZleHUs] HaBbIKaMU
(5) TIPUMEHEeHHsl TOTyYeHHbIX 3HAHWW W YMEHWM TIpU pelleHUd npodecCUoHambHBIX
3aZlady B paMKaX yCBOEHHOro yueOHOro wmarepwana. OTBeTW/ Ha BCe
JOTIOJTHUTE/IbHbIe BOTIPOCHI Ha 3alllUTe.
XOpOLIO CTyJeHT BBITIOJHWI 3a/laHue C HeOONBIIUMH HETOYHOCTsMHU. [loKasam Xoporive
4) BJIaZIeHUs] HaBbIKAMU MPHUMEHeHUs MOJyUeHHbIX 3HAaHWW YW YMEeHUM NpU pelleHun

rpodecCHOHATBHBIX 33/]a4 B paMKaX YCBOEHHOT0 yuebHOro Marepurana. OTBeTH Ha
0O0JIBIIMHCTBO JOTIOIHUTE/IbHBIX BOIIPOCOB Ha 3allluTe.
yaoBnerBopu- | CTyfleHT BBINOMHWI 3aJaHUe C CYILeCTBeHHbIMM HeTOUHOCTAMH. [lokasan
TebHO YOBJIETBOPUTE/IbHOE Ba/leHue HaBblKaMW MPUMEHEHMs! TOJyUeHHBbIX 3HaHUW U
3) YMeHHUH MpH pelleHuH podeCcCUOHATBHBIX 3a/jau B paMKax YCBOEHHOTO yueOHOTro
MaTepuasia. [Ipy oTBeTax Ha [IOTOJIHUTE/bHbIE BOIMPOCHI Ha 3alfuTe ObIIO
JONYL[EHO MHOTO HETOYHOCTEM.
HeyZl0B/1eTBOpHU- | IIpy BHINOIHEeHUH 3a[jaHusl CTYZeHT NPOAeMOHCTPUPOBa/l HeloCTaTOUHbIM YDPOBEHb
TeJIbHO B/Ja/IeHUs] YMEHHUSIMU W HaBblKaMM TpY pellleHUMM NpoQecCHOHaNbHbIX 3a/lay B
2) paMKax ycBOeHHOro yueOHoro marepuana. IIpy oTBeTax Ha [OIMOJHUTE/bHbIE
BOIPOCHI Ha 3a1uTe ObIIO AOMYIeHO MHOKECTBO HETOUHOCTEH.
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O1jeHOYHBIE CPe/ICTBA /I/IA IPOMEKYTOUHOM aTTeCTal[uu.

Bomnpocskl K juddepeHpoBaHHOMY 3aUéTy

1. OCHOBHbIe TOHSTHUSI U  ONpeJe/ieHUs]  AUCLUUIVIMHBL  «TeryioTeXHuKa».
[TpeoOpa3oBaHre TeIVIOBOM SHEPrMM B MeXaHMUeCKyi0. 3aKOH COXPAaHEHHs SHEeprum.
Wctopust pa3Butus «TeroTeXHUKU» Kak HayKH.

2. neanpHble U peanbHBIE paboune Tea.

3. OcHOBHbIe MMapaMeTphl pabouero Tena: yAenbHbld 00beM, TIJIOTHOCTh, YAeabHbBIN
BeC, JlaBjieHUe, TemIiepaTypa.

4. OCHOBHbIE TIOHATUSI O TEPMOJAWHAMHUUECKUX TIpOoLieccax M MUX XapaKTepUCTUKHU.
KonuuecTBo Ter/ia, BHyTPeHHsisl 9Heprusi, pabora.

5. 3akoH boung-Mapuorra.

6. 3akoH ['en-JIroccaka.

7. 3akoH Lllapss.

8. 3akoH ABorazpo.

9. YpaBHeHHe COCTOSIHUS UZlea/IbHOTO U PeaibHOTO Ta30B.

10.
11.
12.
13.
14.
15.
16.
17.

OCHOBHBIE TTIOHATUSA O Ta30BbIX CMECSX.

Crioco0Obl 3a/JaHusT Ta30BBIX CMECEH.

YpaBHeHMe COCTOSIHUSI CMeCH U/iea/IbHbIX Ia30B.
Cpe/iHsIs1 U UCTMHHAS TeMJI0eMKOCTb r'a30B.

Y nenbHasi TeIJIOEMKOCTh I'a30B.

TernmoeMKOCTb P TTIOCTOSTHHOM 00beMe U JjaB/IeHUH.
TernoeMKOCTb ra30BOM CMeCH.

3MeHeHHe TMMapaMeTpOB TP TepMOAWHAMUYECKOM IIpoliecce:

SHepruu, KOJIM4eCTBd TeIlJIOTEI, pa60T131.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

[TepBbIii 3aKOH TepMoguHaMUKH. Crie/ICTBHe U3 IIEPBOr0 3aKOHa.
[ToHsITHE OO HTPOIHH.

OHTa/IbIUS.

OCHOBHbIe MMOHATHS 0 TEPMOJUHAMUUYECKUX TPOoljeccax.
30X0pHBIM MpoIjecc U3MeHeHUs COCTOSTHUS Miea/IbHOTO ra3a.
306apHbIii TIPOI[eCC 3MEHEHHS COCTOSTHUS Hlea/IbHOTO rasa.

I/IBOTepMI/ILIECKI/Iﬁ rponecc n3sMeHeHUsI COCTOAHUA N1e€d/IbHOT'O I'd3a.

AmvabaTHBIN TpoIiecc U3MeHeHHs COCTOSTHUS Hiea/IbHOTO ra3a.
[TonuTpoIHbIN MpoLiecC. U3MeHeHHs COCTOSIHUS MiealbHOTO Ta3a

BHYTPEHHEeU

Amnanus IMMOJIMTPOITHBIX TTIPOLIeCCOB M3MeHeHHA COCTOAHUSA 1M/1ed/IbHOI'O I'a3d.

Knaccudukarus v 0011jasi XapaKTepUCTHKA LIUKJIOB.

[Tpsimoii o6paTtumbIii Lk KapHo.

OO6paTHbIi 06paTuMbIi 1K KapHo.

CymHOoCTh U (hOpMYMPOBKA BTOPOTO 3aKOHA TePMOJUHAMUKH.
HasHaueHue 1 KinaccuduKalysi KOMIIPeCCOpOB.

[TpuHIMTT AelCTBYS KOMITPECCOPOB.

I/IBOTepMH‘-IECKI/Iﬁ mponecc CKaTusg UAedaIbHOr'o radd B KOMIIpeCCope.

AabaTHBIN TPOLeCC CXKATHs UleaslbHOTO ra3a B KOMITPeCCOpe.
[TosmMTpoNHbIN MPOLIECC CXKaTHs UlealbHOr0 ra3a B KOMIIpeccope.
MeticTBUTEMHHBIN pabounii TIpoliecc MOPIIHEeBOr0 KOMIIpeccopa.
MHorocTyrieHYaToe CKaTue.
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39. MowHocTs v KII/] komripeccopa.

40. PoTaLiMOHHBIE KOMIIPECCOPBHI.

41. Typbokommpeccopsl.

42. YcrpoiictBo, npuHIun padbotsl [IBC.

43. Xapakrepuctuku [IBC: cTereHb CKaTvs, CTeleHb T[IOBBILIEHNS [aB/IeHUs,
CTereHb [pe/iBapUTe/IbHOr0 PacIlIupeHUsl.

44. Knaccudukauus [IBC.

45. llukn IBC ¢ moaBoAoM TemyioTel pu V' = const (1juka OTTO).

46. lukn IBC ¢ moABOOM TerVIOThI IpU p = const (LUK Ju3sens).

47. lukn IBC ¢ moABoAOM TeryioThl Ipu V = const 1 p = const (Ljuka TpuHK/epa).

48. CpaBHeHMe 1MK/IOB TIOPILUIHEBBIX J[BWrarejied TPU OAWHAKOBBIX CTeNeHsX
CKaTusl.

49. CpaBHeHMe LIMKJIOB MOPIIHEBBIX [BUraTe/ied NPpU OJWHAKOBBIX MaKCHUMaJIbHbIX
Temrieparypax u JjaB/leHUsIX.

50. CpaBHeHMe LIMKJ/IOB TOPIIHEBBIX JBUTaTe/Ier OLleHKa SKOHOMUYHOCTH PeabHbIX
JIBUTaTesen.

51. OcHOBHbIe TIOHATUSA M onpegesneHus o ['TY: npuMmeHeHue, AOCTOUHCTBA U
HeJI0OCTaTKH; YCTPOUCTBO.

52. ukyel I'TY ¢ mopBozoM TeruioTel Ipu p = const: puka I'TY B pV- u TS-
auarpamMmax; tepmudeckui KITJ nykiia; myTH noBbIlLeHUsT 5KOHOMUYHOCTH ['TY.

53. lvkn I'TY ¢ mogBoaom TerioTel V = const: npuHLMInUianbHas cxema ['TY; nqukn
['TY B pV- u TS- guarpammax; Tepmuueckuii KI1/ 1jukna.

54. CpaBHeHMe 5KOHOMUAYHOCTH LUKI/I0B ['TY mipu p = const u V = const.

55. TIporjecc  mapooOpa3oBaHusl:  HMCIApeHWe;  KUTIeHWe;  TapoCofieprKaHue
HaCBILEHHOTO Tapa; MeperpeThiv nap.

56. [TorpannuHbie KpUBbIe XXUAKOCTU U Tapa. Kputrnueckre TOUKWU.

57. Ouarpammel TS, iS BogsHOrO mapa.

58. BeluncieHve mnapaMeTpOB BOJSHOTO Tapa: BOJla; CYXOW HAaChILLEHHBIA T1ap;
BJI&)KHBI HaChIIIIeHHBIN Nap; meperpeThIi map.

59. ITporieccel U3MeHeHUs1 COCTOSIHUS BOASHOrO 1apa B TS- 1 iS auarpaMmax.

60. Llukn KapHo /151 HaChILLIEHHOT O apa.

61. L{ukn PeHkuHa.

62. TepmoguHamuyeckass 3¢(EKTUBHOCTb MAPOCW/IOBOM YCTaHOBKM U TIyTU eé
TIOBBILIIeHUSA: TIOBBILIEHMe HauyaJbHOI'O [aB/IeHUs; Ieperpes Ilapa; IMOHWKeHWe [aBjieHus
KOH/IeHCaLuu.

63. CriocoObl MOBBIIIIEHHUST TETII0BOM 3(h(eKTHBHOCTH TAapOCHU/IOBBIX YCTaHOBOK:

64. PereHepaTUBHBIN LIUKJT;

65. LIuk/ CO BTOpUYHBIM I1eperpeBom;

66. TernmohrKaI[MOHHBIN ITUKII.

67. Oco0eHHOCTH LIUKJIOB aTOMHBIX 3JIEKTPOCTAHIIUH.

68. OCHOBHbIe TTOHATUSA U OIlpefiesieHUs1 0 UCTeUeHUU U [POCCeIMPOBaHUU I'a30B U
T1apoB.

69. YpaBHeHHe T1epBOro 3akKOHa TepMOJAWHAMUKUA [/ TIOTOKa BellecTBa IIpU
[ pOCCeUpPOBaHUM.

70. McTeueHure yepes cy»karoleecs COILIO.

71. CKOpOCTb HCTeueHUs] Wlea/IbHOTO rasza; CeKyH/JHbIM pacxoj, ras3a; Npoduib
coria; coruvio JlaBass v ero XxapakTepUCTUKMU.
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72. HeobpaTtrmoe afiiabaTHOe paciiiipeHye.

73. [IpoccenvpoBaHue ra3oB 1 [1apoB.

74. Pabouue Tesia X0JOJWIbHBIX YCTAHOBOK.

75. O61111e TIOHSITHS O XOJIOAW/IbHBIX MallliHAX.

76. Llyk/1 BO3AYILIHOM KOMIIPECCOPHOW XOJIOJWIbHON YCTaHOBKH.
77. Llvk/1 mapoBOW KOMIIPECCOPHOW XOJIOU/TbHOM yCTaHOBKH.
78. Lluk1 abcopOI[MOHHOMN XOIOAWILHOW YCTAaHOBKH.

79. LIUKJI TeryioBoro Hacoca.

80. IToHsTHE O IUKJIE TJTyDOKOIro X0/10/a.

81. [IpumeHeHue TS- aAuarpaMmbl B MH)KeHEePHOM TTpaKTUKe.

82. OcHoBHbIe ompefjesieHus. IlapamMeTpbl Ba)XHOTO BO3AyXa:

CBOMCTBA BJIAXKHOT'O BO3/lyXa.
83. XapakTepucTUKY COCTOSHUS B/IaXKHOI'O BO3/yXa.
84. MaccoBoe Barocoziep;kxasue.
85. BnarocogepskaHve HaChIIL|EHHOTO BO3/yXa.
86. AGcostoTHasT BIa)KHOCTb.
87. OTHOCHUTe/IbHAs1 BIaXKHOCTb.
88. CrereHb HaCbILLIEHUS.
89. I1/10THOCTH BIaXKHOT'O BO3/yXa.
90. Y enpHas TeryioeMKOCTb BJIa)KHOTO BO3ZyXa.
91. YaenbHas sHTa/IbIIKS.
92. CpeaHsisi (KaXKy1jasicsi) MOJieKyJ/isipHasi Macca.
93. [lnarpammMa id BjiayKHOTO BO3ZyXa.
94. IleperpeB Bia)KHOTO BO3yXa.
95. Ox/taXkieHre BJIaXKHOT'0 BO3/yXa.
96. CMmel1BaHue B/1aKHOT'O BO3JyXa.
97. Cy1uuka.
98. OCHOBHBbIe TIOHATUSA Y OIpeJe/ieHUs Tervionepesauu.
99. TemrieparypHoe moJie.
100. TemmniepaTypHbIii FpaIieHT.
101. 3akon ®Dypee.
102. ITepenaua Teria yepes MI0OCKYH0 OJHOCJIOMHYIO CTEHKY.
103. INepenaua Teria yepe3 MJIOCKYIH MHOTOC/IOMHYIO CTEHKY.
104. Ilepegaua Teruvia yepe3 UIMHAPUYECKYHO CTEHKY.

dbusrueckue

105. OcHOBHBIe MIOHATHS U OTpe/ie/ieHHsI KOHBEKTUBHOTO TeTjioo0MeHa.

106. YpaBHeHHe KOHBEKTUBHOTO TeryiooOMeHa.
107. OcHOBBI Teopury TIO[00HSI.

108. KoHBeKTHBHBIM Teryio00MeH TTpH CBOOOHOM U BBIHY>K/I€HHON KOHBEKI[HH.

109. KOHBeKTHBHBIM TeIJIO0OMEH ITPY KUTTeHUU 1 KOHZIeHCAI[HH.
110. 3akoH IlnaHka.

111. 3akoH cmenjeHus: BuHa.

112. 3akoH Credana-boabimaHa.

113. 3akon Jlambepra.

114. 3akoH Kupxroda.

115. JIyuucThIi TersiooOMeH MeXXy Tapaie/lbHbIMU TeJlaMHU.

116. JIyuucThlii TersIooOMeH MeXAy TellaMH MPOM3BO/[HOM (OPMBI.
117. CnoxHbil TeryooomeH.
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118. ITonsiTHe O Terionepejauve.

119. Teninonepejaua yepes MJI0CKYO CTEHKY.

120. Tenunonepejaua yepes LUIMHIPAUYECKYIO CTEHKY.

121. Kputnueckut iriameTp U30JISILUH.

122. VinTeHcubUKaLUs TeTIIoNepejaun: TeTjionepejaya uepe3 peOprCTYI0 CTeHKY.

122. Knaccudukariys Terioo0MeHHbIX arapaToB.

123. BnusgHue 3arpsas3HeHUs1 CTEHKU Ha Tepe/iauy TervioThl.

124 YpaBHeHue TerjioBoro OasaHca TeTI00OMeHHBIX arapaToB.

125. YpaBHeHue Terjionepeiauu Teryio0OMeHHbIX arrapaToB.

126. Cpeanuii TemriepaTypHbIi Harlop TeIJIDOOMEeHHBIX arllapaToB.

127. KoadduimeHT Ternonepesaud B arriapate U CpefHsis IJIOTHOCTh TeIJIOBOTO
TI0TOKaA.

128. Bugsl Toruinga.

129. CocraB TorvBa.

130. Kokc v neTyune BeljecTsa.

131. 3o/1a ¥ LLTAKMK.

132. TerutoTa cropaHus TOIJIUBA.

133. 3aBUCUMOCTb MeXy OpraHU4eCcKMM COCTaBOM TOILIMBA, BbIXOJOM TOPHOUMX
JIETyUYUX U TEIJIOTOW CrOpaHus pa3/IMUHbIX BUJIOB TOTLIUBA.

3agauu K s depeHIUPOBAHHOMY 3aU€éTy

1. Bcnencteue aarabaTHOTO CKaTHSI BO3/yXa ero Temreparypa nosbiiiaeTcs ¢ 30°C
no 310 °C, mpu 3Tom 3arpaueHa paborta 160 k/Dbk. Orpenenutb MacCy CKHMaeMOI'O
BO3/lyXa, CYNTAs ero Teri0eMKOCTb TTOCTOSTHHOM.

2. [Ipu n30TepMHUYECKOM C’KaTHH BOZOPOZiA ero 00beM yMeHbIlIaeTCsl B BOCEMb pa3.
Macca raza m = 5 kr. OnpefieluTh TeIJI0TY, OTBOAVUMYHO OT rasa, eCjiv ero TemMmneparypa B
riporjecce t = 127°C.

3. Ilcuxpometp mnokaseiBaeT tgg = 30°C , tcyx = 35°C. Onpefienutb InapameTpbl
BO3/yXa.

4. B W30TepMHUUECKOM TIporjecce OKKCh a3zota NO paciupsisck ot v; = 0,6 MY/KT,
coBepiiaet pabory € = 300 kx/kr. OnpefieUTh HauaabHOE U KOHEUYHOe /laB/ieHue rasa,
eC/Iv ero TemreparTypa B rpouecce t = 27°C.

5. Onpefie/iuTh TEMJIOBOW TMOTOK, KOTOPbIM MepeiaeTcsi OT 1 MOTOHHOrO MeTpa
Kpyrjon Tpybel (d = 10 MM ) K mipoTekarorieii B Tpybe Bozme, ecmm tcr = 100°C,
TeMIiepaTypa Bo/bl Ha BXO/Ie U BbIXO/ie U3 TPyObI cooTBeTCTBeHHO 5 =10°C u {5y = 30°C,
a Nuax = 120 mipu Ag = 0,599 B1/(Mm-K).

6. [Ipu asuabaTHOM paciivpeHUM okucH yriaeposa CO TemrepaTypa MOHU3UIACH C
400°C go 120°C. OnpesienuTh T0/IHYIO paboTy Mpoijecca, ecjid Macca rasa m = 2 K.

7. Onpepenvtb KO3(P(QULMEHT TeII0NPOBOJHOCTH TIJIOCKOW CTEHKH, eC/Id ee
tomumHa 6 = 10 MM, tery = 50 °C, terp=- 10 °C u g = 10 Br/m>.

8. B uwukne [IBC Temniepatypa B Hauane cokatus T = 300K. Ornpepenutsb
TeMIiepaTypy B KOHLe C’KaTHsl, eC/IM CTeTleHb CxKaTusl € = 7 , a ToKa3are/b aguabartsl k =
1,4.

9. B u30XOpHOM TIipollecce faBjeHuWe Bo3ayxa ysesnuuBaercsa ot 100 kIla mo
2 MIla. HauanbHasi Temriepatrypa t; = 22°C. OnpeznenuTb KOIWYECTBO TeIUIOTHI B
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TrpoLiecce, CYUTas TeIJIOEMKOCTb MOCTOSHHOU. (BO3yX — IByXaTOMHBIM ras).

10. OrmpesenuTh HauanbHBIM W KOHEUHbIH 00BeM Tas3a, ecid B Mporjecce
M30TepMHUUYECKOT0 CKaTHs ero JiaBjieHue u3MeHsieTcs oT p; = 1 6ap go p. = 3 6ap, a Ha
oKatue 3aTpaueHa pabora 160 KIDk.

11. OmnpesenuTh W300apHYI0 MaCCOBYIO TEIVIOEMKOCTb a30Ta, €C/IM ero oO0beMHast
M30XOpHast TermoeMkocte ¢y = 0,95 xDk/(M*K). Tas cuuraTh wuJeanbHbBIM, a
TeIJIOEMKOCTb - [TOCTOSTHHOM.

12. Bo3ayx UMeeT CeyIOLMiA cOCTaB B 00beMHBIX JoNax: 'y, =/2%  Ip, =21%,

OrnpefiemTh KaXKyLLIYIOCS MOJIEKY/ISIPHYI0O MacCy BO3[yXa, €ero YJe/JbHYH Ta30BYIO
MOCTOSTHHY}0 M MAacCCOBbIM COCTaB Bo3Ayxa. CuuTaTh, UTO BO3AYX SB/SIETCS TOJIBKO
CMeChI0 a30Ta U KUCI0POZa.

13. Bauton o6semMoM 30 aM® 3apsbKeH KUC/IOPOAOM [0 jasjeHus 150 kr/cm?® (1mo
MaHoMeTpy). OrmpezieuTh Maccy rasa B OasuioHe, ecmu ero Temmepatypa 30 °C, a
aTMocQepHoe ZiaBneHue - 735,6 MM pT. CT.

14. Onpefenutb KO3(PULMEHT Terionepesadyn yepes MI0CKYH CTEHKY BBICOTOM her
=1 M ¥ TOMIMHON 6o = 6 MM (A = 50 B1/(M*K)), ecmu Nup, = 170, Nunx=8000,a
cpegHue 3HaueHWs: KO3(G(ULIMEeHTOB TEeIUIONPOBOAHOCTU COOTBETCTBEHHO A; =
0,15 Bt/(Mm*K) u A, = 0,5 Bt/(M-K).

15. MaccoBas TerioeMKOCTb BO3AyXa IPU TOCTOSAHHOM JAasjieHuu ¢, = 1000
IHx/(kr-K). HaWTh MOJISIpDHYHO TemnjI0eMKOCTb BO3/[yXa B MpoLiecce MPU MOCTOSSHHOM
o0Beme.

16. B mapoByto TypOUHY IMOCTYyTIaeT BOASHOU Tap ¢ rapaMmerpamu p; = 30 6ap, t; =
550°C. laBneHuve B KoHAeHcaTope p, = 0,02 6ap. OnpegenvTs mapamMeTphl Tlapa Ha BXoje
B TypOuHy ¥ B KOH/IEHCAaTOpe, €C/AW TIPOlleCC paciivpeHusi B TypOuWHEe CUuTaTh
aabaTHLIM.

17. Temneparypa Bo3ayxa t; = 10°C. OmnpefenuTb OTHOCUTE/IBHYHO BJ/IaKHOCTb
BO3/lyXa IpU Harpese ero [0 TemrepaTypsl &, = 40°C, eciv BjarocofepykaHve BO3/yxa
TIpY t; paBHO 3 I/KT.

18. B razoBoii neun cxuraetcs ra3 (R: = 0,65 k/bx/(kr-K)) B cMecu ¢ Bo3gyxoMm (Rs
= 0,287 kIIx/(kr-K)), KoimuecTBO KOTOpOTro 1o 06beMy B 1,5 pasza rpeBOCXoAuT ob6beM
rasa. Ornpezie/uTh 00beMHbIe U MacCOBBIe [JO0JTM Ta3a U BO3[jyXa B CMeCH, a Tak)Ke ra30BYI0
TIOCTOSTHHYIO CMeCH.

19. OnpepenuTb CpeJHUM TeMIlepaTypPHbIM HArlop B MPOTMBOTOYHOM BO3ZYIIHO-
re/iieBoM TerioooMeHHuke. ['enmit oxnakgaercs ot 730 °C mo 440°C v HarpeBaeT BO3AyX
ot 390°C go 670°C.

20. OnpesenuTh K03GhdULIMEHT Teryiornepe/jaul uepe3 MI0CKYH CTeHKY, eCyid a; =
25 B1/(M*-K), TO/IIMHA CTeHKU 8¢ = 6 MM, Aer = 50 B1/(M-K) u az = 4000 Br/(m*-K).

21. K 1 xr Bo3gyxa B U30XOpHOM mnpouecce rnogsogurca 500 KK TerioTsl.
HaBnenvie Ta3a mpu 3ToM Bo3pactaeT ot 30 go 70 6Gap. Ormnpepenutb KOHEUHYIO
TeMIlepaTypy BO3/lyXa, CUATast TelJIOEMKOCTb OCTOSIHHOM.

22. OrnpesenuTh MOTEPUA TeIyIOTbI OT 1 MOTOHHOrO MeTpa MapoIlpOBOJA, eC/v
TeMIiepaTypa €ro TOBepXHOCTU (G =100°C W KO3(QULMEHT Tenao0TAaud o =
50 B1/(m*-K). Temmeparypa OKpykaromiero Bosgyxa t = 25°C. HapyKHblii auameTp
naponpoBojia d, = 32MM.

23. IIpu pacmmpenuu a3ota copepiaetcst pabora 150 k/x. OmpeesiTh KOHEUHOE
JlaB/leHue rasa, ec/id ero HauvajbHOe faBjieHWe paBHO 650 klla, a Temneparypa rasa B
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TpoLiecce pacIIupeHus He u3MeHsieTcs. HauanbHeii o0beM rasa Vi = 1,5 m°.

24. Onipepenuth Tepmuueckuii KIT/1 1jukia 6€H3WHOBOTO ABUTATeNsI CO CrOpaHUeM
TIpU V = Const, ec/Id CTerieHb CKaTus € = 7, a TIoKa3aTesib afarabatel k = 1,.4.

25. Onpepenntb, KaK U3MEHUTCSI TEIVIOBOM MOTOK, €C/IM Ha MUIOCKYH CTa/IbHYHO
CTeHKY (0 = 20 MM, A = 50 B1/(M-K) HanoxuThb C/10¥ U3051[UK TOMUHON 50 MM C
Ko3(ppuurieHTOM TerionpoBoAHoCcTH 1 B1/(M:K). CunTaTh, UTO TeMriepaTypbl CTEHOK (et
U tero TIOCTIE HAJIOXKEHUS U30JIALUN He U3MEHSHOTCS.

26. Onpenenutb paboty 1ukaa KapHo ecnu mipu afinabaTHOM C)KaTHUM abCOTIOTHAs
TeMIlepaTypa pabouero Tesjia TOBBbICM/IaCh B 2 pa3a U B I[uKae orBoautcs 180 k/[x
TeIIOTHI.

27. XonoaunbHbIM KO3 dUIMEHT oOpaTHOro IWKIa paBeH 2,5. OmpejenvuTb
Be/IMUMHY 3aTpaueHHON Ha OCyIlleCTBAeHWe LKA paboThl, ecyii TopsiueMy HCTOYHUKY
niepesaercs 2500 K/I)K TerioThl.

28. Omnpegenuts T0o/ie3HYI0 paboty u 1) umkaa KapHo, eciu mipu aguabaTHOM
OKaTuu abcosiroTHasi TeMriepatypa pabouero Tesa TOBBICHIACch B 2,5 pasa, a B I[UKJIe
riogBoAuTCs 350 KK TervioThl.

29. B pesepByape BMecTUMOCTbIO 80 /1 BO3AyX Haxogurcs 1o AasieHrvem 10000
klla v temneparype 27°C. Ilocne v3pacxojoBaHHs 4YaCTH BO3/yXa Ha MYCK JBUraresis
nasyenve noHuswiock A0 5000 kIla, a Temmnieparypa ynana go 17°C. Onpegenutbs Maccy
M3pacxo0/I0BaHHOTO BO3/[yXa U TIJIOTHOCTh BO3/[yXa NP O0/bIIIEM /laB/IeHUU.

30. Baton o6bemom 30 M’ 3apsykeH KUCI0pOAOM /10 gaeieHus 150 krc/cm?® (1o
MaHoMeTpYy). Onpe/ie/IiTh MacCy Y TVIOTHOCTb KUCI0po/ia B 6asiioHe, ec/ii TeMiiepaTypa B
6annone 30°C, a armocdepHoe aaBneHue 736 MM pT. cT. CKOJILKO 0a/yIOHOB TIOHAI0OMTCSI
nuisg mepeBo3ku 500 Kr KMC/I0poja.

31. OHOCTyIeHYaThIM MOPIIHEeBO KOMIIpeccop BcackiBaeT 360 M*/u Bo3zyxa mpu
pasnenvd 0,1 MIla u temneparype 37°C u cxkumaetr ero go 0,7 Mlla. Onpegenurs
TeOPeTUYECKYI0 MOIIHOCTh /Ji MPUBOJA KOMIIpeCccopa M TeMIlepaTypy BO3/lyXa B KOHLIE
OKaTtusl. PacueT IpoBeCTH /11 ©30TEPMHUUECKOT0, aitabaTHOTO Y TIOJTMTPOITHOTO CXKATHUS C
n = 1,25. IIpoKOMMeHTUpPOBaTb pe3yJibTaTbl, OIpeJe/NUTb T, I [JBYyX- WU
TPEXCTYIIEHUaTOr0 CXKaTusl, BLIOpATh pal[iOHaIbHOEe pellleHue.

32. Cuuras mpolecC HarHeTaHWsl aguabaTHBIM M TI0/B3YSCh (opMmyaaMu [/t
KOMIIpeCcopa  OMpefie/IuTh  MOIIHOCTh,  TOTpebssieMyi0  TypOOKOMITpeCcCcopoM
TervioBo3Horo JIBC, eciu maccoBbidi pacxop Bo3ayxa [IBC wmoiHocthtio 4000 .c.
cocTaB/sieT 5 Kr/c v mpu 3Tom i = 0,95; n« = 0,7; k = 1,4; t; = 40°C; p; = 101326 Ila.
[laBneHre Ha BbIXOJle M3 Komripeccopa p» = 252 kIla (abcomtotHoe). Kakoit Oyzer
TeMIieparypa BO3/yxa I0oc/ie CKaTUsl U Ha CKOJIBKO TPaJlyCoOB HaJl0 OXJIaJiUTh BO3AYX, €C/I1
ero TeMmIriepaTypa Ha BXo/le B [IWIMHAPHI He o/DKHA ObITh 60s1ee 70°C.

33. CuuTas TpoliecC HarHeTaHWs aAuabaTHBIM 10 ¢dopMyJsiaM /s KOMIIpeccopa
OTpe/ie/TUTh MOIIHOCTh, TIOTPe0/iieMyt0 BeHTU/ISTOPOM XOJIOU/IbHOM KaMepbl TeIIoB03a
e t; = 50°C , p; = 101326 Ila, a maBnenve BeHTuasATOpa Ha 100 MM BOZ. CT. BbIIlIe
atMochepHoro ( oceBor BeHTWIATOpP). [IpuHATE NMuan = 0,9 U n« = 0,85 (ocesoiut
BeHTW/ISTOpP). MaccoBeid pacxof Bo3ayxa Gn = 120 kr/c (terioBo3 MoufHocTe0 4000
n.c.). Ha cKonbKO rpalyCoB MOJOrpeBaeTcsl BO3AyX B TAKOM BEHTUJIATODE.

34. CuuTas TpollecC HarHeTaHWs azrabaTHBIM TI0 ¢opMyJsaM /s KOMITpeccopa
OTpeJie/IUTb MOII[HOCTh, TMOTPeb/iieMyl0 BEHTW/ISTOPOM CHUCTEMbI I1[eHTPaJU30BaHHOTO
BO3/IyXOCHa0XXeHUs TeTIoB0O3a, CUrTast Nuan = 0,9 U nx = 0,85, k = 1,4, t; = 40°C, p; =
101326 Ila, eciu obbemHbIM pacxog G, =20,6 mM’/c, a pa3sBuBaeMoe [aB/ieHHE p, Ha
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4800 TIla Boite atMocdepHoro. Ha cKo/ibKO rpalyCoB HarpeBaeTcsi BO3JyX IOC/e JaHHOTO
BEHTUJISTOPA.

35. CuuTas TpoliecC HarHeTaHWs aAuabaTHBIM 10 ¢dopMyJsiaM [/si KOMITpeccopa
OTpe/ie/TUTh MOIIHOCTh, TOTPe0/IIeMy0 BEHTWISTOPOM TATOBBIX 37€KTPOJABUraTeen
(TOM) TerioBo3a TO116, ecii 06BbeMHbIH pacxon Gy = 1,3 M’/C; Muan = 0,95; N« = 0,65
(meHTpOOEXHBIN BeHTUNATOP); t1 = 40°C; p; = 101326 I1a, a pa3BuBaemMoe /iaBjieHHe P, Ha
3500 ITa Beime atmocdepHoro. Bocronb3oBatbes dopMysiaMy afuabaTHOTO CXKaTUsl B
Komripeccope. Ha CKOJIBKO TrpalyCOB TOAOrpeBaeTcsl BO3[yX, IMPOXOAS 4Yepe3 TaKOM
BEHTUJISATOP?

36. ITo/ib3ysCh 3HAUEHUSIMH MOJISIPHBIX TEIJIOEMKOCTEM MPU HOPMaJIbHBIX YCIOBUSIX
(HY), BblUMC/IUTL W3MEHeHHWe BHYTDEHHEM 5SHEeprud, SHTAJbIMU U SHTPONUM B
MOMTPOINHOM Mpouecce (n = 1,2) u3MeHeHus coctosHus 1 kmonb amMmMmuaka NHs, eciu
IIpY 3TOM ero Temrieparypa rnoHwkaetcs ¢ 200°C go 100°C.

37. ObveM Kucmoposa Macco m =20 Kr, uMmerolero Temmeparypy t = 27°C,
HarpeBasiCb, MpU MNOCTOSTHHOM fasineHun p = 0,3 Mlla, yBenmuuuBaercs B 1,5 pasa.
OmnpefenmdTh KOHEUHYIO TemrlepaTypy Tra3a, BBIIO/JHAEMYI0 paboTy, KOJUYeCTBO
MOABOAUMOM TeIIOTbl W W3MEHEeHWe BHYTDEHHeW >Hepruu. TernoeMKOCTb CUWTaTh
MOCTOSTHHOM. PacueThbl MPOBEPUTH MePBbIM 3aKOHOM T€PMOAWUHAMUKHU.

38. Uepe3 cykuBarollieecsi COTUIO a30T aZiiabaTHO BbITEKaeT U3 COCy/a, B KOTOPOM
TOAJepPXKUBAIOTCSL TIOCTOSAHHOe JiaBjieHMe 5 Mlla u temmneparypa 27°C B cpeny c
nasineHueM 3 Mlla. OrnipeeniTb CKOPOCTb UCTEUEHUs a30Ta, BBIXOAALLEro U3 Corvia U
MAaCCOBBII pacxoj, ec/Id IJIOIagb BBIXOJHOrO ceueHus coria - 30 mm® . OnpegenuTsb
CKOPOCTb UCTEUEeHHUs U Pacxo/l, eciv JaBjaeHue cpebl CHU3UTH A0 0,1 MIla.

39. IlepegBukHas ausesb-3/1eKTpocTaHuusa uMeeT MolHOCTL N = 2000 kBt u KII/]
= 30 %. TemnnoTBOpHasi CMOCOOHOCTH ToruMBa (Au3enbHOro) Q. =42500 kK/KT.
OrnpesieIUTh CEKyH/HbIM, YaCOBOM W CYTOUHBIM Pacxof, TOTJIMBAa W BpeMs, Ha KOTOpOe
XBaTUT 5 LIMCTEPH [W3ebHOr0 TOTJIMBA eMKOCTBIO MO 50 T.

40. Bo3ayx 13 pe3epByapa C ITOCTOSTHHBIM iaBjieHreM p; = 10 MIla u Temmneparypou
t; = 15°C uepe3 Cy>KMUBarolILleecsi COMJIO C BHYTPEHHUM [TMaMeTPOM Ha Bbixojie d, = 10 mm
BbITeKaeT B atMocdepy c p, = 0,1 MIla. CuuTasi mporjecc aguabaTHbIM, HaliTH CKOPOCTb
VCTEeUeHUs] ; U CEeKyHJHBbIM MAaCCOBBIM pacxo/[, a TakXe MeCTHYH) CKOPOCTb 3ByKa IIO
ypaBHeHU0 Jlariaca.

41. Onpenenutb Tepmudeckuid KIT/ ITICY ¢ uyuknom PeHkuHa, a TakKe y/ie/TbHbIN U
YyacoBOM pacxofibl Tlapa, eciu mapoBas TypOuHa moiHocTeio 50000 kBT paboTaeT mpu
crenyrolMX rapamMerpax napa: p; = 9 Mlla, t; = 500°C, a gaB/ieHrWe B KOHJeHCAaTOpe p; =
0,004MITa.

42. OmpenenvTsb 1ie1eCO00pPa3HOCTb HMCIIO/Ib30BaHUsl acbecta ¢ KO3(PUIEHTOM
TeTJIONPOBOAHOCTH Ay, = 0,11 B1/(M-K) ana usonsiuu TpybornpoBojia auametrpom d; /do =
18/20 MM, eciu Ko3((GULMEHT TEIUIOOTAAud B OKpYXKarollyro cpeay o, = 8 Bt/(m*K).
KakuMm fomkeH OBITb MaKCHUMa/bHO JOIMYCTUMbIH KO3(h(GUIMEeHT TeTuIoNpOBOAHOCTH
W30JISILIAY J1s1 JAaHHOMW TPYOBI.

43. Kak U3MeHAITCSl TJIOTHOCTb TEeIUIOBOrO MOTOKA W Temrieparypa MOBEpXHOCTU
CTeHKH, eC/IU CTanbHasi cTeHKa ToJuHou ¢ = 10 MM ¢ A = 50 B1/(M*K) ombIBaeTcsi razom
c t = 1127°C u xunswed Bogou c t, = 227°C U K03(Q(ULMEHTHl TeriooTAauu
COOTBETCTBEHHO paBHbI a; = 100 Br/(M*K) 1 a; = 5000 B1/(M*-K), eciii coO CTOPOHBI BO/jbI
TOSIBUTCS C/IoM Hakunu TommuHon 10 mMm ¢ A = 2,0 Bt/(M-K). TloBepXHOCTh CO CTOPOHBI
rasa Jjs Bcex ciaydaeB uucrass. CpaBHeHMe TIPOU3BECTHM C YUCTOU CO CTOPOHBI BOJbI
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creHKoW. HaprcoBaTh TeMIiepaTypHOe moJie OT ra3a K BoJe.

44. OmnpepenuTb MaccoBblM pacxo] Gm = pwF B ra3omnpoBoje nuamerpom d =
800 MM ecm CKOpOCTB ra3a @ =15 M/c, abconmoTHoe AaBieHue p = 5 MIla u Temrieparypa
20°C. Tlox, F noHMMaTh ILI0Ma/b TIOTIepevyHOoro CeueHusl.

45. MomHocTte HarpeBaTenss 1 kBt1. OmnpepenvdTb 3a Kakoe BpemMsi B KOMHaTe
pasMepoM 6x4x3 M TakoW HarpeBarejib MOJHMMeT Temmnepatypy ¢ 16 mo 20°C npu
TIOCTOSIHHOM /laB/ieHnH. TerioeMKOCTb OTpeJie/iuTh U3 YHUBepCa/lbHBIX Tab/ull, TIoTepu
TeIUIOThl He YUUTHIBATh.

46. MomHocTe HarpeBaTesisg BoAbl 1 KBT. Onpejenvts, 3a Kakoe BpeMsi MOXKHO
HarpeTb 80 yutpoB Boabl ¢ 10 mo 40°C, ecm cuutate KII[ nepepauu sHepruu 0,85, a
TerI0eMKOCTb BOJbI Cy = 4,186 KIDx/(kr-K).

47. Onpenenvutb pacxoj Bo3Agyxa B cucreMe oxiaxzaeHus [IBC MOILIHOCTbIO
58 kBT, ecnmu oTBoAMMAs TeIIOTAa COCTaB/sieT 25% MOIe3HOU MOIJHOCTU ABWTATesIs, a
TemIieparypa OXJIaXKZJarolero Bo3yxa rnosbiiiaercs Ha 15°C.

48. B npsamom uumksie KapHo mnogBon TerioTel ocyiectsisercs rpu 2100 K, a
orBog, — npu 300 K. Kakas o moABOAMMOIrO KOJIMYECTBAa TEIUIOTHI pacXOAyeTcs Ha
coBepiieHWe pabOThl, a Kakas OTJaeTcsl XOJOJHOMY WCTOUHHKY (TeryIoTpUeMHUKY).
Yka3zaTb MyTy NOBbIlLIeHUS 3(P(HEKTUBHOCTU LIUKIIA.

49. B uukse KapHo B mpoijecce afiiabaTHOTO CKaTUsl TeMIiepaTypa BO3pacTaeT B
2,5 pasa. OnpezieiuTh Moe3HYH0 paboTy LMK/, eC/U KOJMUeCTBO MOABOJUMON B L[UKJIe
Ter1oThl q; = 250 KIDK/KT.

50. Tlpu amuabaTHOM pacimmMpeHun OkKucd yraepoga CO ee Temrmeparypa
yMeHblnWaack ¢ 400°C go 120°C. OnpenenuTh TMPOM3BEAEHHYIO B MpOLIECCe TMOJHYHO
paboTy, ec/ii Macca rasa m = 2 Kr.

KpuTepuu u 1Kasa oLeHUBAHUSA 10 OLIeHOYHOMY CPe/ICTBY
NMPOMe)XXYyTOUHBbIN KOHTPOJIb (A depeHIUPOBaHHBIN 3a4éT)

IIIkana

XapakKTepuCTHKA 3HaHUA NpejMeTa 1 0TBeTOB
OLleHHUBaHMs

CryzeHT T1yOOKO M B TIOMHOM OOBeMe BajieeT TPOrPaMMHBIM MaTepHasioM.
I'pamMOTHO, MCuepIbIBaKollle M JIOTMYHO €ro M3jaraeT B YCTHOM WM IMCbMEHHOU
OTJIMYHO (5) ¢dopme. TIpu 3TOM 3HaeT peKOMEHJOBaHHYIO JIUTepaTypy, IPOsB/IseT TBOPUYECKUN
NOAX0J, B OTBETaX Ha BOIPOCHI M MPaBUIbHO OOOCHOBBLIBAET IMPUHSITHIE pelleHus,
XOpOLLO BJIaJieeT YMEHUsIMU U HaBbIKaMU IIPU BBITIOJTHEHUU NTPAKTUYEeCKUX 3a/1a4.

CrTyzeHT 3HaeT MpOrpaMMHbIA MaTepuasa, TPaMOTHO M IO CYTH H3/laraeT ero B
YCTHOM WM TiMChbMeHHOW <opMe, [omMyckKasi He3HauuTe/bHble HETOYHOCTH B
xopouio (4) yTBEP)KJEHUSAX, TPaKTOBKAaxX, OINpeJefleHUssX M KaTeropusx WM He3HauuTesbHOe
KOJINYeCTBO OIIUOOK. IIpu 3TOM BrajeeT HEOOXOJUMBIMHU YMEHUSMH M HaBbIKAMU
TIPU BbITIOJIHEHUM MPaKTUYECKUX 3a/iay.

CTyZeHT 3HaeT TOJIbKO OCHOBHOM MPOTrpaMMHBIN MaTepuali, JOMyCKaeT HeTOUHOCTH,
VIOBJAETBOPU- | HEJJOCTATOUHO ueTKHWe (OPMYJMPOBKM, HeEMoC/Ael0BaTelbHOCTL B  OTBETaXx,
TeTbHO M3/laraeMbIX B YCTHOM WM MUCbMeHHOU (opme. TIpy 3TOM HeJOCTaTOUHO B/afieeT
3) YMEHUSIMU M HaBbIKaMH MPH BbITIOJIHEHUU TMpaKTUUeckux 3azau. [Jomyckaet 10 30%
OIIMOOK B U3/1araeMbIX OTBETaX.

CTyJeHT He 3HaeT 3HAuUUTe/NbHOM YacTW NPOrpaMMHOro MaTepuana. [Ipu 3Tom
HeY/IOBJIETBOPU- | [IOMyCKaeT MPUHLIMITHA/IbHbIe OLIMOKU B J0Ka3aTe/lbCTBaX, B TPAKTOBKe MOHATUN U
TeJIbHO KaTeropuy, IIPOsIBIseT HU3KYI0 Ky/JbTYpy 3HaHWW, He BjaZieeT OCHOBHBIMU
2 YMEHUSSMU M HaBblKaM{ T[IpU  BbBINIOJIHEHUM TpakKTHYeCcKUX 3afad. CryzeHT
OTKa3bIBaeTCsl OT OTBETOB Ha JIOTOJIHUTE/IbHbIE BOIIPOCHI.
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BKCHEPTHOQ 3aK/II0YeHHue

[IpencraByieHHbd (DOHJ OLleHOUHBIX cpeAcTB (manee — POC) 10 AUCIUTIIMHE
«TernorexHrka» cootBeTcTByeT Tpebosanusm ®I'OC BO.

[Tpepnaraembie (OpMBI U CpeJCTBAa TEKYIIErO W IPOMEXYTOUHOTO KOHTPOJIS
aZleKBaTHbl  LefssM U 3ajladaM  peaju3aliud  OCHOBHOM  mpodeccuoHambHOU
obpa3oBare/ibHOM MPOrpaMMEI 110 HarpassieHHto rmoArotoBku 08.03.01 CtpouresnbCTBO.

OneHOUHBIE CpefCTBA [JJIs1 TEKYIero KOHTPOJI yCIeBaeMOCTH, MPOMEXYTOUYHOU
aTTeCcTaly 110 UTOraM OCBOEHMSI IUCI[UTIIMHBI [PeZICTaB/IeHbI B TTIOJITHOM 00beMe.

Bubl OLleHOUHBIX CPE/CTB, BK/IOUYEHHbIe B TIpe/ICTaB/€HHbIM (DOHJ|, OTBEuaroT
OCHOBHBIM NpuHLUMNam popmupoBanus ®OC.

Pa3paboTaHHBIA M MpEeZCTaBI€HHBIA /151 SKCIEePTU3bl (OHJ OIIeHOUHBIX CpPeJCTB
PEeKOMEeH/IYeTCsI K MCIO/Ib30BaHUIO B TPOLIECCe MOATOTOBKH OakasaBpOB IO YKa3aHHOMY
HaripaB/IeHUIO MO/ IrOTOBKHU.

[Ipencemarens yueOHO-MeTOAHUYECKOM
KOMMCCHWA AHTPALUTOBCKOT0 UHCTUTYTA
TeOCUCTEM U TeXHOJIOTHUU N.B. CaBueHKO
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JIMCT U3MeHeHUH U 0N/ THeHUM

Ne Bujnbi fononHeHu U JlaTa ¥ HoMep NpPOTOKOJ/Ia IMoamucsk (c
n/n H3MeHeHUuM 3acejanus kKadeapsol (Kadeap), pacmngpoBKoi)
Ha KOTOPOM ObUIM PacCMOTPEHbI | 3aBejyloiero Kadeapoi
H 0100peHbI H3MeHeHHsI U (3aBeayrOLIMX
JAOTIO/THEHUS kadeapammu)
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