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1. ey n 3axa4M OCBOCHUS TUCHHUIINHBI

Lenbto M3y4eHUs AUCHUIUIMHBI — M3YYE€HHE 3aKOHOB M METOAOB MOJYYEHHs, MpeoOpaKeHHUs,
Iepelauy ¥ UCIOJIb30BaHUs TEIIOBOW SHEPTUH (TEIUIOThI) B TEIJIOMEXaHMYECKUX arperarax (TeIIoBbIX
MaIlIMHAX, ABUTATEIsIX TEXHOJIOTHYECKOTO 000pYy/JOBaHMs, anaparax ¥ yCTPOUCTBAX) U UX CUCTEMaX.

3amaun TUCHMIUIMHBL — (opMupoBaHHe Oaraxka 3HAaHUH, KOTOpBIE TIO3BOJIAT OyaymeMy
CHELUAJUCTy IPABUIBHO BBINOJHATH TEIUIOTEXHUYECKHUE pacyeThbl, IMOBBIATH KA4ECTBO H
3P PEeKTHBHOCTS PabOTHI TEIUNIOMEXaHUYECKUX arperatoB W TEXHOJIOTHMYECKOTO 00O0pYHOBaHUS, HOBBIX
TEXHOJIOTHYECKHUX IIPOLIECCOB.

2. MecTo qucuumiaunsl B crpykrype OIIOII BO.

Hucuumnuba «TepMoauHaMuKa M TeEIUIONEperada» BXOJIUT B 00S3aTENbHYK 4acTb MOAYJIA
po(hecCHOHATBHBIX JUCIUTUINH.

OcHoBbIBaeTcs Ha 0aze QUCHMIUIMH: (u3nKa, MatemaTtuka. Coaep:kaHue JUCLMIUIMHBL CIY)KUT
OCHOBOHM Il M3y4eHHUsS CIEAYIOIUX TUCHUIUIMH: Teopus paboumx mnporeccoB JIBC, 0OCHOBBI
MaTeMaTU4eCKOro MojenupoBaHus mnpoueccoB B JIBC, TtemnomaccooOMeH, IBUraTeld BHEUIHETO
CropaHus, CIIEHHAIIbHBIE BUbI IBUTATEICH.

3. Komnerenuuu odyuaomerocsi, popMupyemMbie B pe3yJabTaTe 0CBOCHUS U CHHUIIHHBI

OIIK-3. OIIK-3.3. 3HATh: OCHOBHbIE 3aKOHBI TEPMOAUHAMUKHI U
Crocoben [Ipumensier TEIJIOMacCOOOMEHA; OCHOBHBIE TIOJIOKEHHSI M METOJIbI
MIPUMCHSTH 3aKOHBI TEPMOJMHAMHUKH M TEIUIOOOMEHa; METOABI MOJYyYeHUs W
COOTBETCTBYIOIIM | TEPMOJWHAMHKH, | TpeoOpa3oBaHUs, Tepelayd W HCIOJIB30BAaHUS TETUIOTHI B
i ¢bu3nKo- | TermioMaccooOMe | TEIIOMEXaHMYECKHUX arperarax, TEIUIOBBIX MallMHAX |
MaTeMaTU4YeCKUl | Ha, TIBUTATEIISX, B TEXHOJIOTUIECKUX nporeccax
ammapar, METOJbI | DJIEKTPUYECTBA W | aBTOMOOWJIECTPOCHHS W TIp.; METOIBl  pacueTa
aHam3a W | MarHeTu3Ma, TEPMOANHAMHYECKIX " TETUTOBBIX MIPOIIECCOB,
MOJICTUPOBAHUS, | OCHOB  OITHKH, | BO3HUKAIONIMX B TEIUIOMEXaHWYECKHX arperarax (TeTUIOBBIX
TEOPETHYECKOTO | KBAHTOBOWM MalllMHAX, TEXHOJIOTUYECKOM OOOpyIOBaHMHM H  TIp.)
" MEXaHUKH W | TIPOIIECCOB  CYIIKH,  BBITEKAaHUS,  JIPOCCETHPOBAHMS,
AKCIIEPUMEHTANIb | aTOMHOW ()M3MKH, | HarHETaHWeE Ta3a (mapa) u mp.;
HOTO XUMUYECKUX YMETh: OMpPEIeIsATh MapaMeTpbl padodyero COCTOSIHUS Teja
UCCIICIOBAaHUS NPOIIECCOB  JUIs | TEIUIOBBIX MAIIMH, JBHTaTelIeid, amnmapaToB; IPOBOJUTH
npu pCIICHUH | PElICHUs TEPMOJMHAMHYECKUI aHAINW3 IUKIOB TEIUIOBBIX MAIlUH,
npodeccHoHabH | MPO(ECCHOHABH | TEXHOJOTHYECKOr0 O0OPYIOBaHUS; PACCUMTHIBATH pabovme
BIX 33124 BIX 3a/1a4. TEIUIOBBIE  TPOILECCHl B TEIUIOBBIX ~ MAlllMHAX |
TEXHOJIOTUIECKOM 000pPYIOBAaHHH; PACCUUTHIBATH IPOIIECCHI
TETIOMacCOOOMEHa B TETUIOBBIX MarmHax u
TEXHOJIOTUYECKOM O00OpYJIOBAaHHUU; BBIMIOJHITh PACUEThI
TETI00OMEHHUKOB.
BJIAJICTh HaBBIKAMU: aHaJM3a u pacuera
TEPMOJIMHAMHYECKUX U TEIUIOBBIX MPOIIECCOB B arperarax,
TEXHOJIOTUYECKOM 000PYIOBAaHHH U PHOOPAX.

4. CTpyKTYypa M cojiep:KaHue TUCIUITHHBI
4.1. O0beM yueOHON AUCHMIJIMHBI M BUABI Y4eOHOI padoThl

O0Bem yacos (3a4. ef1.)

Bt ytieonoii paborst Ounas ¢popma 3aounas popma

Oo0mas yueOHasi Harpy3ka (Bcero) 108 108
(3 3a4. ex) (3 3au. ex)
Oo0s3aTennbHas ayIMTOPHAsA yuyeOHasi HAarpy3Ka (Bcero) 51 10
B TOM 4YHcJIe:
Jlexun 34 6

CCMI/IHapCKI/IC 3aHATUA - -




[IpakTrueckue 3aHATHS

JlaboparopHbie pabOThI 17 4

KypcoBast paboTa (KypcoBOI IIPOEKT) - -

Hpyrue Gopmbl U METOABI OpraHU3aIlMi 00Pa30BATEIHLHOTO - -
nporecca (pacuemmno-epagpuueckue pabomsi, 2pynNOSvie
OucKyccuu, posesvle Ucpvl, MpPEHUHe, KOMNbIOMEPHbIE
CUMYNAYUU, UHMEPAKIMUBHbIE NeKYUU, CEeMUHAPbL, AHANU3
0e106bIX CUmyayuil u m.n.)

CamocrosiTesibHasi paboTa cTy/JeHTa (BCero) 57 98

dDOpMa aTTeCTaluu 3a4€cT 3a4€CT

4.2. Conep:xanue pa3aejoB TUCHUILIHHBI

Tema 1. VcxonHble MOJIOKEHUsI TEXHUYECKOH TepmomuHamuku: 1. IIpenmer m metomsl. 2.
OcHoBHble MOHATUS U omnpereneHus. 3. Ilapamerprl coctosiHus. 4.YpaBHEHHUS COCTOSIHMSI ra3oB. 5.
Pabora u TemioTa B TepMogHAMHUECKOM Tporiecce. 6.TemnoemMkocTs. 7. ['a30Bbie cMecH.

Tema 2. OcHoBHBIE 3aKOHBI TepMoauHamuku: 1. IlepBblii 3akoH TepmoanHamuku. 2. Bropoit
3akoH TtepMmoauHamuku. 3.Ilukaer Kapno. 4. Maremarnueckoe BBIpaKEHHE BTOPOTO 3aKOHA
TepMOJMHAMUKU. 5. l3MeHeHue HSHTpONMH B M30JIMPOBAHHOM TEPMOJMHAMHMYECKON cucreme. 6.
MaxkcumanbHas pabota (3xceprusi). 7. OCHOBHbIE TEPMOAMHAMHYECKHE TPOLIECCHI.

Tema 3. CpoiicTBa 1 mpoIiecchl peaitbHbIX ra3oB. 1. O0mue cBoiicTBa. 2. CBO¥CTBA U MPOIECCHI
BOJIbI ¥ BOJIHOTO Tapa. CBOMCTBA M MPOIIECCHI BIAKHOTO Bo3ayxa. h-d quarpamma BiIaKHOTO BO3/IyXa.

Tema 4. Tepmonunamuka notoka. 1. [lepBelii 3aKOH TEpMOOMHAMHMKHM JJIsi TOTOKa rasza. 2.
Hcreuenne ra3oB u mapos. 3./lpoccennpoBanue ra3oB u mapoB. 4. HarHetanus ra3oB U Mapos.

Tema 5. L{UKIIBI TETUIOCHIIOBBIX YCTaHOBOK. 1.IIMKIIBI ABHTaTeneil BHYTPEHHETrO CropaHHs. 2.
[uxpl Ta30BbIX TypOUH. 3. [IUMKIIBI TApOCHIIOBBIX YCTAaHOBOK.

4. IIMKIIBI XOJOAUIBHBIX YCTAHOBOK M TEIUIOBBIX HACOCOB. TepMOIMHAMUYECKHUE U TEIUIOBBIE IIPOILIECCHI
B TEXHOJIOTMYECKUX MalllMHAX U 000Py10BaHHH.

4.3. Jlekuun

Ne i/t Ha3zBanune Tembl O0BeM yacoB

Ounas ¢popma 3aounas popma

Hcxonnnie MOJI0KECHUS TEXHUYCCKOU
tepmoauHamMuku: Ilpeamer u mMetonbl. OCHOBHBIE
MOHATUSL W omnpeaeineHus. I[lapaMmerpbl COCTOSTHUA.
VYpaBHeHHsI cOCTOsIHHMS Ta30B. PaboTta m TemioTa B
TEPMOJIMHAMUYECKOM  Tipoliecce. TemnnoemMKocCTb.
TI"azoBBIe cMecu

OcHOBHBIE 3aKOHBI TepMOJUMHAMUKHU: [lepBblil 3aKk0H
TEPMOJMHAMHUKH. BTOpOil 3aKOH TepMOAMHAMHKH.
[uxmer  KapHo. MaremaTnueckoe  BBIpaKCHHUE
2 BTOPOTO0  3aKOHAa TEpMOJUMHAMUKU. M3MeHeHue 7 2
SHTPONHMH B HM30JIMPOBAHHOM TEPMOIMHAMHUYECKOMN
cucremMe. MakcumanbHasg  pabota  (IKceprus).
OCHOBHBIE TEPMOJMHAMUYECKHE POLIECCHI.

CBoiicTBa M Tmpouecchl pealbHbIX Tra3oB. OOmue
cBoiictBa. CBolicTBa M MPOLECCH BOJBI U BOJAHOTO

3 o 7 1
napa. CBOMCTBA M MPOIECCHI BIAXHOTO Bo3ayxa. h-d
JiarpaMmMa BJIa)KHOTO BO3yXa.
TepMoauHamMuka HOTOKA. [IepBrrit 3aKOH

4 TEPMOJIMHAMUKH JUIA MOTOKA rasza. Mcreuenue razos 7 1

u 11aposB. I[pOCCCJ'IPIpOBaHI/IC ra3oB M TIIapoOB.
Harneranus razos u I1apoB.

5 kil  TEMJIOCHUJIOBBIX ~ YCTAHOBOK.  [{WKiibI 6 1




JBATATEIEH  BHYTPEHHEro  cropanus.  L{ukibl
ra3oBbIX TYpOHMH. LIMKIIBI MapOCHUIIOBBIX YCTAaHOBOK.
[MuKnbl XOJIOIUIBHBIX YCTAHOBOK M TEIUIOCUIIOBBIX
HacocoB. TepMoaumHaMHUyecKHue U TEILIOBBIC
IIpOLIECCBI B TEXHOJOTMYECKMX  MallMHaxX |
000pyTIOBaHUU.

HUroro: 34 6

4.4. IlpakTuyecKkue (ceMMHAPCKUe) 3aHATHUS
He npenycMoTpeHbl yueOHBIM MJIaHOM
4.5. JlaboparopHbie padoThl

Ne Ha3Banue TeMbl O0bem yacoB
n/n Ounas 3aouHas
dbopma dhopma
1. Omnpenenenre 00beMHOM M300apHON TETUIOEMKOCTH BO3AyXa 1,7
2 HccnenoBanue TepMoIMHAMUYIESCKUX MTPOIIECCOB HIICATBHOTO Ta3a 1,7
3. Ornpesenenre TEI0EMKOCTH BEIIECTB MPU Pa3IMIHON 1,7 5
TEMIIEpaType
4 W3mepenue naBieHuss MAaHOMETPAMH Pa3JIMYHbIX TUIIOB 1,7
5 Omnpenenenne kodpuimenTa TErmI00TIaYd OT TOBEPXHOCTH 1,7
' IAJIHHJIPA K BO3AYXY B YCIOBHSIX CBOOOTHOW KOHBEKIIHH
6 WccnenoBanue paboThl TEMI000-MEHHOTO amnmapara npu 1,7
MapajuIeIbHOM TOKE U TIPOTHBOTOKE
7 HccnenoBanue 0cOOEHHOCTEH JIyUHCTOTO TEIJIO0OMEHa MEXK Ty 1,7
TBEPABIMU TeJlaMU
8 Omnpenenenue ko3 duimenTa TernIonpoBOHOCTH 1,7 2
TEIIOM30JISIIIMOHHBIX MaTepUaIoB METOI0M IJIACTHHBI
9 Omnpenenenne ko3P puImeHTa TermI00TIaYH METOIOM 1,7
PETYISIPHOTO TEIJIOBOTO PEKUMA
10. HccnenoBanue paboThl BOJO-BO3IYITHOTO TEIIIO0OMEHHOTO 1,7
anmnapara npu cBOOOJHOM U BBIHYKJIEHHOM JIBKEHUH BO3YXa.
11. Hroro: 17 4

4.6. CamocTosiTeIbHAsi pad0oTa CTY/JI€HTOB

Ne i/t Ha3Banue TeMbl Bun CPC O0BeM yacoB
Ounas 3aounasn
dopma ¢dopma

N3ydeHue JeKIMOHHbBIX TEM Nzyuenue nexuuit
1 19
40
Ananus N3yuenue nexuuit
2 TEPMOIMHAMUYECKUX 18 18
IIUKJIOB
3 Pacuer TenmooOMeHHNKA Nsyuenue nexkumii 20 40
HUTOI'O: 57 98

4.7. KypcoBble pa6oTbl/mpoeKkThbl. He npeycMOTpeHO y4eOHbIM IJIaHOM.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU
B mporecce oOyueHus Uit AOCTHKEHUS ITUIAHUPYEMBIX PE3YJIBTATOB OCBOCHUS JUCIUTUIMHBI

HCIOJIB3YHOTCS CIICAYIOIINC O6pa30BaTeJ'ILHLIe TCXHOJIOTHUH:




® TPAWIMOHHBIE OOBSCHUTEIFHO-WUTIOCTPATUBHBIC TEXHOJIOTHUH, KOTOPbIe OO0ECIeUMBAIOT
JOCTYIIHOCTh y4eOHOro Marepuana Juisi OOJBIIMHCTBA CTYAEHTOB, CHUCTEMHOCTb, OTPaOOTaHHOCTH
OpraHM3alMOHHBIX (POPM U MPUBBIYHBIX METOJIOB, OTHOCUTEIIHHO MaJlble 3aTPaThl BPEMEHU;

¢ MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHAS TEXHOJIOTHWs, B TOM YHCIIC BH3yaIM3alUsl, CO3JaHHE
SNIEKTPOHHBIX YIEOHBIX MaTEPHAIIOB,;

® JCIOJIb30BAaHHE DJIEKTPOHHBIX O0O0pa30BaTENbHBIX PECYPCOB TPH MOATOTOBKE K JICKLIHUSM,
IIPAKTHYECKUM U JJA00PATOPHBIM 3aHATHSIM;

® TEXHOJIOrUsl NPOOIEMHOro 00y4eHHs], B TOM YUCIIE B paMKax pa300opa MpoOIeMHBIX CUTYALU;

® TEXHOJIOTHS PA3BHBAIOLIErO OOyYeHHs, B TOM YHCJE ITOCTAHOBKA M PEIICHHE 3a/ad OT MEHee
CIIOXHBIX K 00JI€€ CII0’KHBIM, Pa3BUBAIOIINX KOMITIETEHIIUU CTY/ICHTOB.

B pamkax nepeuucieHHBIX TEXHOJOIMH OCHOBHBIMM MeETOJaMM OOy4deHUs SBISIOTCA: pabora B

KOMaHJIE; CaMOCTOSTENbHAs paboTa; mpoOieMHOE 00yICHHE.

6. YueOHO-MeTOIMYECKOE M TPOTPAMMHO-UH(OPMAIIMOHHOE 00ecnedeHHe TUCIUTIMHbI:
a) OCHOBHAs JIUTepaTypa:

1. Kymuxos lO. A. Temnonepenauya [Tekct]: yueOnuk / FO. A. Kynuko; M-Bo oOpasoBanust u
Hayku Jlyr. Hap. Peciyonuku, Jlyr. Hau. yH-T um. B. Jlans. - JIyranck: Hoynumxk, 2018. - 141 c.
- bubmorp.: ¢. 135-136. - 140 p.

2. KymukoB 0. A. Teoperndeckne ocHOBBI TepMoamHamMuku [Tekcr]: yueOHOoe mocobue / O.
A. Kymukos. - JIyrauck: OntoHn-2, 2008. - 204 c. - bubmmorp.: c. 201. - ISBN 978-966-8827-93-
0:35 rpH.

3. KymukoB 0. A. Teopernyeckne ocHOBHI Temonepenadn [Tekcr]: ydeOHoe mocobme / IO.
A. KynukoB; M-Bo o0pa3oBaHus U Haykd YKpauHbl, BouTouHoykp. Hal. yH-T uM. B. [land. -
Jlyrauck : M3a-so BHY um. B. Jlans, 2005. - 116 c. - Bubauorp.: c. 112. - 10 rpH. 95 k.

4. KynukoB l0. A. Teopernyeckue OCHOBBI TEPMOJAMHAMUKH U TemiiomaccooOMeHa [Tekcr]:
yueOnuk / FO. A. Kynukos. - Jlyranck: Hoymumk, 2015. - 360 c. - bubnuorp.: c. 345 - 346. -
ISBN 978-966-8827-93-0 : 350 p.

0) 1OMOJIHUTEJILHAS JIUTEpaTypa:

5. @®epoporckmii, K. 0. TemmoBoil W THApPaBIWYECKUNA  pacyeThl  PEKYNEPATHBHOTO
terooOMenHoro anmapara / K. FO. @enopoBckuii. - TekcT : aMeKTpoHHBIN // Znanium.com. -
2017. - Nel-12. - URL: https://znanium.com/catalog/product/854606 (mata oOpamieHus:
27.01.2024)

6. HMeanoB, B. JI. TemmooOMeHHbIE ammapaThl W CHCTEMBl OXJIAXICHHUS Ta30TYpOMHHBIX |
KOMOMHHMPOBAHHBIX YCTaHOBOK : yueOHuK / B. JI. iBanoB, D. A. ManymuH ; ox oour. pen. A.
10. Bapakcuna. - 3-e uzn., nmepepad. u mon. - Mocksa : MI'TY um. baymana, 2019. - 536 c. -
ISBN 978-5-7038-4813-5. - Tekcr : 3JICKTPOHHBIM. - URL.:
https://znanium.com/catalog/product/1964958 (mxara obparnenus: 27.01.2024).

7. T'opbaueB, M. B. TemmomaccoooMeH. TermonpoBoaHOCTS : yueOHoe ocodue / M. B. T'opOaues.
- Hoocubupck : Mzn-sBo HI'TY, 2020. - 76 c. - ISBN 978-5-7782-4134-3. - Tekcr :
anektpoHHbld. - URL: https://znanium.com/catalog/product/1868890 (mata oOpaienus:
27.01.2024).

8. Cropueyc H0.B. Tepmoannamuka [DneKTpoHHBIH pecypc]: yuebnoe nocodue / Cropueyc 1O. B.,
Kostyn A. C.; - Jlyranck: uzn-so JII'Y nm. B. Jlans, 2015. - 93 c.

9. Kpyrnos I'. A. Tennorexuuka [Tekct] : yueObnoe nocodue / I'. A. Kpyrnos, P. W. bynrakosa, E.
C. Kpyrnosa. - 4-e u3z., crep. - Cankr-IlerepOypr ; Mocksa ; Kpacuonap : Jlans, 2022. - 207 c.
- (Bricmiee o6pazoBanue). - bubauorp.: c. 204-205. - ISBN 978-5-507-45269-9 : 1300 p.

10. Kynukos 10.A., Axxuno A.I'.,l'onuapoB A.B., beikagopos B.B. Opo6uos T.A. (nox pex. npod.,
arH, KymukoBa HO.A.) KomnakTHble TemI00OMEHHMKM M3 IYYKOB TpyO0 C BHHTOBBIM
opeOpeHHeM Ui TPaHCHOPTHHIX MamuH. MoHorpagus.- Jlyranck: U3a-Bo «<»3Onron-2», 2011, —
201c. ISBN 978-617-563-105-8.

11. KynukoB FO. A., beikamopoB B.B., KotnoB A.C., Axunmo A.I'., I'pubunnuenxko M.B.,
I'onuapoB A.B., Tomauunckuit }0.H., [Teixts B.A., BepxoBogoB A.A. (mox pea. npod., 1.T.H,
KynukoBa F0.A.)  TemnosHepreTndeckue CHUCTEMbI TPAHCHOPTHBIX MAIIWH: MOHoOrpadus/ -
Jlyranck: U3a-Bo «3ntoH- 2», 2009. — 365 c. ISBN 978-617-563-012-0.

12.  OcHOBBI TUAPABIMKH U TEIJIOTEXHUKH : yuyeOHoe nocobue / C.dD. BonsBak, FO.H. Vibsuies,
J.H. baxapes, A.A. lo6punkuii. — MockBa : UH®PA-M, 2022. — 525 c¢. — (Cpennee
npodeccuonanprHoe obOpazoBanue). — DOl 10.12737/1865774. - ISBN 978-5-16-017670-3. -



Texkct : anekrponnsiid. - URL: https://znanium.com/catalog/product/1865774 (nara oOpamieHus:
29.01.2024).

13. KpaitnoB A.FO. OcHoBbl Temnonepenauyn. Teruionepenada depe3 clioil BemecTBa : y4deO.
nocobue.— Tomck: STT, 2016. — 48 c. https://ftf.tsu.ru/wp-content/uploads/A.YU.-Krajnov-
Osnovy-teploperedachi.-Teploperedacha-cherez-sloj-veshhestva.pdf

14. bapanoB, B.M. b 241 TepmonuHamuka u Teruionepenava: YdyeOHoe mocobue: 2-e¢ M3JaHue,
nepepadoranHoe / B.M. bapanos, A.}O.KonskoB. — Xabaposck: U3narenscteo JABI'YIIC, 2004.
— 91 c. http://www.vixri.com/d2/Baranov%?20-%20Termodinamika%201%20Teploperedacha.pdf

B) METO/IMYECKHEe YKAZAHUS:

15. Meroanyeckne yka3zaHUs K JIAOOPAaTOPHBIM 3aHATHAM IO AucuuIuMHE «TepMonuHaMuka u
Telonepesaya» Juisi CTYyEHTOB, OOydaroIMXcsl Mo HampaieHuto noarotoBku 13.03.03 —
DHepreTuyeckoe MAIIMHOCTPOCHHE CHELMaIbHOCTH “‘/[BUraTenn BHYTPEHHEro Cropasus’)
[Dnmexrponnsiit pecype]/ Coct.: F0.A.Kymukos, A.A.[Janwmieiiuenxo. — Jlyranck: u3a-so JIHY
um. B. [ans, 2019. —93 c.

16. Meroauyeckne yKa3aHWs K BBIOJHEHUIO WHIMBUAYAJIBHOTO 3aJaHUs 10 JUCIHILIMHE
"TeopeTndyeckue OCHOBBI TEIUIOTEXHUKH" [DIEKTPOHHBIA pecypc| : ISl CTYIEHTOB BCeEX
cnenmansHocTet / Coct.: H.I. bannukos, B.A. Bonkos, FO.A Kynmukos, A.H.Kunmak, B.A.
Pri6anpuenxo - Jlyranck: M3a-so BHY um. Jlans, 2014.-25 c.

17. Metonnueckne yka3aHUs K BBITIOJIHEHHIO JOMaIllHEro 3amaHusi «Pacder TermooOMeHHBIX
anmnapaToB» Mo JUCHUILIUHE «OCHOBBI TETJIOTEXHUKWY [DJIEKTPOHHBIN pecypc] : UIsl CTYJAEHTOB
Bcex cnenuanbHocTel / Coct.: F0.A.Kynukos, }0.A.lllmanes. - Jlyranck: U3n-so BHY um.
Hans, 2013.-30c.

18. Meroanyeckne yKa3aHHS K TPAKTHYECKUM 3aHATHSAM 10 muctmimmee  «[IpukmamHas
TEPMOIUHAMHKA» Ui CTY/IEHTOB MHKEHEPHBIX crieruanbHocTel [DnekTpoHHbld pecypc]/ Cocr.:
A.C KosrtyH. — JIyranck: n3g-so JIHY nm. B.[lans, 2018. — 17c.

19. Meroanyeckne ykazaHUsi K TMPAKTHYECKUM 3aHATHAM 10 aucnuiuinHe «TepMoaumHaMuka o
Terionepenada» (A CTyAEHTOB, OOy4aromMXCsl MO HampaBieHuto noarotoBku 13.03.03 —
DHepreTuyeckoe MAIIMHOCTPOCHHE CHEIHUATbHOCTH ‘‘/[BUraTenn BHYTPEHHErOo CropaHus’)
[DnexTponnsiii pecype]/ Cocrt.: FO.A . KymukoB, A.A.Jlaamneiiuenko. — Jlyranck: m3a-so JIHY
uM. B. Jlansg, 2019. — 105 c.

20. Meroauueckue yKazaHHd K CaMOCTOSATENbHOM paboTe mo nucuuiuivHe «TepmoanHamuka u
TerIonepeayay sl CTYACHTOB HHXEHEPHBIX CeuanbHoCTeH [DnekTpoHHsbIit pecype]/ Cocr.:
A.C KoBtyH. — Jlyranck: uzn-so JIHY um. B.Jlans, 2019. — 24c.

r) UuTepHeT-pecypcenbl:

MuHnuctepcTBo obpazoBanus U Hayku Poccuiickoit @enepanuu — http://MunoOpHayku.pd/

denepanbHas ciryk0a 1Mo Haa30py B chepe obpazoBanus u Hayku — http://obrnadzor.gov.ru/

MunucrepcTBO 00pa3oBanus u Hayku JIyranckoit Hapoanoit Pecriyomuku —https://minobr.su

Hapoansiit coer Jlyranckoit Hapoanoit Pecriyosuku — https://nsinr.su

[Topran ®@enepabHBIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB BBICIIETO 00Opa30BaHUS
— http://[fgosvo.ru

denepanbHblil mopran «Poccuiickoe oopazoBanue» — http://www.edu.ru/

Nudopmannonnas cucrema «EnuHOe OKHO JocTyma K o0O0pa3oBaTelbHBIM pecypcam» —
http://window.edu.ru/

denepanbHbIi HEHTP HHPOPMAIIMOHHO-00pa3oBaTebHBIX pecypcoB — http://fcior.edu.ru/

DneKTpOHHBbIE OMOTUOTEYHBIE CUCTEMBI 1 PECYPCHI

DNeKTPOHHO-OMOINOTeUHAs cucTema «KoHcynbTaHT-CTYyAeHTa» —
http://www.studentlibrary.ru/cgi-bin/mb4x

DnekTpoHHO-0MOMMoTeuHas cuctema «StudMed.ru» —https://www.studmed.ru

WNudopmanronsslii pecypc Oubauorekn o0pa3oBaTeIbHON OpraHu3auu

Hayunas 6ubnuorexa umenn A. H. Konsiea — http://biblio.dahluniver.ru/

7. MaTepuaIbHO-TEXHHYECKOe H MPOrpaMMHoOe odecriedyeHHe AU CHUIITHHBI
JIeKumOHHbIE 3aHATHUS IPOBOAATCS B aKaJJEMUUECKUX aYIUTOPHSIX.
OcBoeHne  JUCHMIIIMHBI — NPEANOJaraeT  MCIHOJIb30BAHUE  AKAJIEMUYECKHX  ayJUTOpUH,
COOTBETCTBYIOIUX JIEHCTBYIOIIIMM CAHUTAPHBIM U IPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM.
[IpakTHueckue 3aHATHA: IPOBOAATCSA C MCIOJB30BaHUEM PAa3aTOYHOIO MaTepualla, HarjsaHbIX
OoCOOUH, AEMOHCTPALMOHHBIX TIakaToB. [Ipodee: KOMIUIEKT 3JEKTPOHHBIX Pa3fAaTOUYHBIX MaTepHAIOB
BbIJIaETCS CTYJCHTaM B 3JIEKTPOHHOU (opme.


https://ftf.tsu.ru/wp-content/uploads/A.YU.-Krajnov-Osnovy-teploperedachi.-Teploperedacha-cherez-sloj-veshhestva.pdf
https://ftf.tsu.ru/wp-content/uploads/A.YU.-Krajnov-Osnovy-teploperedachi.-Teploperedacha-cherez-sloj-veshhestva.pdf
http://минобрнауки.рф/
http://obrnadzor.gov.ru/
https://minobr.su/
https://nslnr.su/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
http://biblio.dahluniver.ru/

Jlaboparopubie  pabotel:  maboparopust JIBC, ocHamieHHas — CHEIMATU3MPOBAHHBIMU
naboparopasiMu creHaamu (Crenn «Bcetun» ¢ JIBC, crenasl ¢ muszensmu 5/02, 6UH12/14, 1412/14,
504, crenn CHTA, crenn «Motorpal», crenn ¢ IBC 4UHS8,5/11 ¢ BOTHOBEIM OOMEHHHKOM JaBJICHUS,
HarisgHoe nocooue apurarens TB3-117 u CIII'T, naboparopusie creHap! 1, 2, 3, 4 MO TEIJIOTEXHUKE,
nabopaTopHOe KOHTPOJILHO-U3MEPHUTEIbHOEe O000pyIOBaHUE, HATJISIIHBIE IMOCOOMs), TIUIAKaThl CO
cXeMaMH JabopaTOPHBIX PadOT, Ma0IOHBI OTYETOB IO JTAOOPATOPHBIM paboTaM.

[Ipouee: pabovee MecTo MpernoaaBaress, OCHANICHHOE KOMIBIOTEPOM C JOCTynoM B MHTepHET
(KOMIUIEKT AJIEKTPOHHBIX Pa3JaTOYHBIX MATEPUAIIOB BBIIACTCS CTYJICHTAM B 3JICKTPOHHOU (opme).

ITporpammuoOe obecnieueHue:

OYHKIIMOHAJIBHOE becrnmatHoe nporpamMmmMHoOe

CcpUIKH
Ha3HAYECHUE obecrieuenue

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OducHbIif MakeT Libre Office 6.3.1

https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

Onepannonnas cucrema | UBUNTU 19.04

Bpayzep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep Opera http://www.opera.com

[ToYTOBBIH KITHEHT Mozilla Thunderbird http://www.mozilla.org/ru/thunderbird
daiin-MeHemKep Far Manager http://www.farmanager.com/download.php
ApxuBaTop 7Zip http://www.7-zip.org/

http://www.gimp.org/
http://gimp.ru/viewpage.php?page id=8
http://ru.wikipedia.org/wiki/GIMP

GIMP (GNU Image Manipu-

I'pagmrieckuid penakrop | |-vion program)

Penakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator

Aynuoruteiiep VLC http://www.videolan.org/vic/

8. ®oH OLIEHOYHBIX CPeICTB JIsl NMPOBeEHHs] TeKYIero KOHTPOJISI M MPOMEKYTOYHOM
aTTeCTAlMH 0 AUCHHUILINHE

IMacmopT
OLICHOYHBIX CPEJCTB M0 Y4eOHOH THCHMILJIMHE
«TepMoauHaMuKa u Terjioneperayar
Onucanne ypoBHEeH chOpPMUPOBAHHOCTH U KPUTEPUEB OIICHUBAHMSI KOMIIETEHIIMH Ha ATamax ux
(hopMHpOBaHUs B X0/1€ U3YYEHUS JUCIUILTHHBI

Jran Kon YpoBuu Kpurepun
KOMIIeTCHIIUH c¢(pOopMHUPOBAHHOCTH OLICHMBAHUSI KOMIIETCHIIUH
KOMIICTCHIMH



https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

HavaanLHbIH

3aaa4

OCHOBHOI

3akaou
HTeJIbH

OIIK-3.
MIPUMEHSATD
COOTBETCTBYIOIIUI
¢buzuko-
MaTeMaTHYECKUU
amnmapar,
aHaJn3a
MOJIEJIMPOBAHUS,
TEOPETUYECKOTO
9KCIEPUMEHTAIBLHOTO
HCCIIEI0OBAaHUS
perieHuun
npodeccrnoHaBHBIX

Criocoben

METObI
u

n

Ipu

Ba3oBbIil

3HATh: OCHOBHBIE 3aKOHbl TEPMOJMHAMHUKU U
TEIIOMaccOOOMEHA; OCHOBHBIE IOJIOKEHUS U
MECTOJbIL TCPMOAMHAMUKHU n TGHHOO6MCH3;
METOJbl  TOJIyYeHHS W NpeoOpa3oBaHus,
nepeaayu nu HCIIOJIB30BaHUA TCIIJIOTHI B
TCIINIOMEXaHUYCCKHUX arperarax, TCIIJIOBBIX
MalllMHaX MW ABHUIaTrciIsiX, B TCXHOJIOTMYCCKUX
nporeccax aBTOMOOMUIIECTPOCHHS | TIp.; METOIbI
pacu€ta TEPMOJUHAMHUYCCKUX W  TCIUIOBBIX
Imponeccos, BO3HUKAKOIINX B
TCIINIOMEXaHUYCCKUX arperarax (TGHJIOBI)IX
MalllMHaX, TEXHOJOI'M4YC€CKOM O60pyIIOBaHI/II/I u
np.) MIPOLIECCOB CYIIKH, BBITEKaHUS,
JpOCCEeIMPOBaHMs, HarHeTaHue rasa (mapa) u

mp.

TloBbINIEHHBI

yMeTh: OIpeneNsTh IapameTpbl padbodero
COCTOSIHUS T€Jla TEIUIOBBIX MAllliH, JBUTaTeNe,
anmnaparoB; MPOBOJUTh TEPMOJMHAMUYECKHM
aHaIu3 LUKJIOB TEIJIOBBIX MalluH,
TE€XHOJIOTHYECKOTO 000py/I0BaHNS;
paccuuThIBaTh pabouyne TEIUIOBBIE MPOIIECCHI B
TEIUIOBBIX ~ MallMHaX M  TEXHOJOIMYECKOM
000pY/IOBaHNHU;  PACCUUTHIBATH  IPOLECCHI
TerioMaccooOMeHa B TEIUIOBBIX MallMHaX H
TE€XHOJOTMYECKOM O00O0pYJIOBaHHUH; BBIMOJIHATH
pacueTsl TeMJI000MEHHUKOB

Bricoxknii

BJaJeTh HaBbIKAMH: aHalM3a H pacyueTa
TEPMOJAMHAMHYECKUX U TETUIOBBIX MPOIIECCOB B
arperaTtax, TEXHOJIOTHYECKOM OOOpYIOBaHUU H
npudopax

[lepeyeHp KoMIeTeHIMH (IIIEMEHTOB KOMIIETEHIMIA), (DOPMUPYEMBIX B PE3yIbTaTe OCBOCHUS
y4eOHOW TUCIUTIIINHBI (MOTYJIs1) WIIH MPAKTHKA

Kox | ®opmynupo | UnaukaTtopsl Srarsl
KOHTPO | BKa JOCTHKEHUI
Neo | nupyem | KOHTpOIMPY | KOMIETEHLUN KouTponupyembie paznenbl (TEMBbI) (popmuposa
n/a oi eMoil (o y4eOHOW TUCITUTITUHBI (celi/[I/:::Tp
KOMIIET | KOMIIETEHIIH | peannu3yeMoin
SHIMU | U JICITUIINHE H3yuCHHA)
Crniocoben OIlIK-3.3. 1. HWcxonmHble MOJNOXKEHUS
npuMeHsath | [Ipumensier TEXHUYECKOM TEPMOIUHAMHKH.
COOTBETCTBY | 3aKOHBI [Ipenmer u wmeroabl. (OCHOBHBIE
17000007451 TEPMOJAVHAMUK | IMOHATHUSA u OTIpe/IeIICHUSI.
¢buzuko- u, [TapameTpsl coCTOsSIHUSA. YpaBHEHUS
MaTeMaTH4e | TETIOMaccooOM | coOCTosiHUS ra3oB. PaboTa u TemioTa
CKUU €Ha, B TEPMOJMHAMHYECKOM TpoIlecce.
1 | omk-3 | ammapar, anektpudectBa | TemmoemkocTh. ['a30BbIe cMecH. 5
METO/IbI u MmarHerusma, | Tema 2. OCHOBHbIE  3aKOHBI
aHaJu3a W | OCHOB OIITUKH, | TepMoauHamMuKu. [lepBblii  3aKoH
MOJIETMPOBA | KBAHTOBOM TepMOAUHAMUKHU. Bropoil  3akoH
HUS, MEXaHHUKHU u | repMmoguHamuku. Huxnsr  Kapho.
TEOPETUYECK | AaTOMHOM Maremaruueckoe BbIpaXKEHUE
oro u | QU3MKH, BTOPOTO 3aKOHAa TEPMOJAMHAMHUKH.
IKCIIEPUMEH | XUMUUECKUX U3smenenue SHTPONHHU B
TaJIbHOTO IIPOLIECCOB Ul | U30JIMPOBAHHOMN




WCCIIEIOBAaH | PEIICHUs
us pu | mpoecCuoHaIb
pelieHIH HBIX 33]1a4.
npodeccnoH

QJIbHBIX

3a1a4

TEPMOJUHAMUYECKON CUCTEME.
MaxkcumanpHas pabota (IKceprus).
OcHoBHbIE TEPMOAMHAMHUYECKUE
IIPOLIECCHI.

Tema 3 CpolicTBa U MPOIECCHI
peanbHbIX Ta3oB. OOmIMEe CBOMCTBA.
CpoiicTBa M IpoLEcChl BOAbI U
BogHoro  mapa.  CBoiictBa u
HpPOLIECChl  BIKHOTO Bo3ayxa. h-d
JFiarpaMMa BIIKHOTO BO3JIyXa.

Tema 4 TepmoauHammuKa MOTOKA.
[IepBblii 3aKOH TEPMOJAVMHAMUKH IS
IIOTOKa rasa. lcredeHume rasoB u
napoB. JlpoccennpoBaHue ra3oB U
napoB. Harueranus ra3os u napos.

Tema 5. IuMKIBI TEINIOCUIOBBIX
ycraHoBOK.  Iluknbl  ngBurareneit
BHYTpPEHHET0  cropanus.  [{uxmisl
ra3oBbIX TypOUH. [uxsr
MapOCWIOBBIX YCTAHOBOK. [IMKiIBI
XOJIOWIIBHBIX YCTaHOBOK 51
TEIJIOCUIIOBBIX HAacOCOB.
TepmonnHaAMUYECKUE W TEIJIOBBIE
IpoLleCChl B TEXHOJOTMYECKHUX

MalInHax ¥ 000pyI0BaHUH.

Ilokazarenu n KPUTCPpHUH OUCHHUBAaHUA KOMHGTGHHI/Iﬁ, OIIMCaHHEC HIKaJl OICHHBaHUA

Kon MunukaToprr Ilepeuensn IJTAHUPYEMBIX
pr p py KonTponupyem
KOHTPO | JOCTHXEHUIM pe3ynbTaToB
bI€ pa3ziesbl HaumenoBanue
No | nupyeMm | KOMIIETEHIIUU
4 (Tempr) OIIEHOYHOTO
/T ot (mo .
. yueOHOM
KOMIIET | peainu3yeMoit
JUCITUTUTUHBI
SHIUU | TUCHUIUINHE)

1. | OIIK-3 3HaTh. OCHOBHBIC 3aKOHBI Tema 1, JlaGopaTtopHas
OIIK-3.3. TEPMOAMHAMUKH u Tewma 2, pabora,
[Ipumenser TEIJIOMacCOOOMEHa; Tema 3, KOHTPOJIbHAS
3aKOHBI OCHOBHBIC  TIOJIOXKEHUS U Tema 4, pabota
TEPMOJUHAMHUK | METOJbl TEPMOJAUHAMUKH U Tema 5
u, TEII000MEHa; METO/IBI
TEIIOMAcCOO0M | MOTyYEeHUS u
eHa, npeoOpa3oBaHus, Mepenadyu
AJIEKTPUYECTBA | M HUCIIOJIb30BAHMSI TEIUIOTHI B
U MarHeTus3Ma, | TeIJIOMEXaHHYeCKUX
OCHOB OITHKH, | arperarax, TEIIOBBIX
KBaHTOBOM MallMHAaX W JABUTATENsIX, B
MEXaHHUKHU U | TEXHOJIOTHYECKHUX
aTOMHOM nporeccax
buzukwy, ABTOMOOMWJIECTPOCHUS U TIP.;

XUMHYECKUX METO/IbI pacueta
MPOILIECCOB 7Sl | TEPMOJAMHAMHYECKUX u
pelieHus TEIJIOBBIX MPOLIECCOB,
npodeccuoHallb | BO3HUKAIOIIUX B
HBIX 33]1a4. TEIIOMEXaHUYECKUX
arperarax (TernoBBIX




MalnHax, TCXHOJIOTHYCCKOM

00opynoBaHUU u mp.)
TIPOIECCOB CYIIIKH,
BBITCKAHUS,
JPOCCEIIUPOBAHMSI,
HarHetanue rasza (mapa) u
np.;

YMETh: OTIPEIICIISATh
napaMmeTpbl pabouyero
COCTOSIHUSI TeJla TEIUIOBBIX
MalllfH, JBUTATEIICH,
anmnaparos; MIPOBOJIHTH

TEPMOJAVMHAMUYECKUN aHAIIN3
IUKJIOB TEIUIOBBIX MAIIIHH,

TEXHOJIOTUIECKOTO
000pyTI0BaHMUS;
paccuuThIBaTh pabouue
TEIUIOBBIE  TIPOIIECCHI B
TEIUIOBBIX ~ MaliuHaxX |
TEXHOJIOTUIECKOM
000py10BaHUN;
paccunThIBaTh TIPOIIECCHI
TeIIoMaccooOMeHa B
TEIUIOBBIX ~ MalluHaxX |
TEXHOJIOTUICCKOM
000pYyJIOBaHNM; BBITIOJHSITH

PacuCThL TENI000MEHHUKOB.
BJIaJACTh HAaBBIKaMU:. aHaJIu3a

u pacuera
TEPMOANHAMHYECKUX u
TETUIOBBIX ~ TPOILIECCOB B
arperarax,

TEXHOJIOTUIECKOM

000pyI0BaHUH U TIPUOOPAX.

I[I(IaFHOCTI/I‘leCKOC KOHTPOJ/IbHO€ TECTUPOBAHME:

KomriexT TecToBBIX BaﬂaHHﬁ, IMO3BOJIAIOMIUX OCYINCCTBUTDH OLICHKY KOMIICTCHIINN

OIIK-3. CnocobeH mpUMEHATh COOTBETCTBYIOIINN
(hM3UKO-MaTEeMaTHUCCKHI amnmapar, METOBI
aHajM3a W MOJCIUPOBAHUSA, TEOPETUYECKOIO U
AKCIIEPUMEHTAILHOTO HCCIIEN0BaHUS npu
penieHun npodeccHoOHaNbHBIX 3a1a4

OIIK-3.3. IlpumeHsieT 3aKOHBI TEPMOJIUHAMHUKH,
TerIoMaccooOMeHa, JNEKTpUYECTBa u
MarHeTusma, OCHOB  OITHKH, KBaHTOBOM
MEXaHUKH W AaTOMHOW (HU3UKU, XUMHUYECKUX
MPOLECCOB Ui pPELIEHUs MpPoQecCUOHATBHBIX
3a/1a4.

oOpazoBatenbHOU porpaMmsel 13.03.03 DHepreTuyeckoe MalIMHOCTPOEHUE, poduib «/IBurarenu
BHYTPEHHETO CrOpaHus» AUCLHUIUIMHA « TepMoaMHaMUKa U TEIUIonepesada»
BAPUAHT 1
3agaHue ¢ BHIOOPOM OTBETa
0a30BbIif ypOBEHb

Samaunue 1.

Hpoqumaﬁme mekcm, 6bl6€pum€ 6Ce npaeujlbHvle eapuaHmvl omeema u sanuwiume apcymeHmasl,

obocHogvIBAIOWUE 8bIO0D OMEEema

Kakue CANHUIBI USMCPCHU TEMIICPATYPHI ABJIAOTCA BMHI/IpI/I‘{eCKI/IMI/I?

1) lenbcwuid.
2) KenbBuH.




3) @apuHrenT.
4) Peomtop.
5) Duruep.

Otser: 134

Ob6ocHoBanue: 1o onpeaenenuto mkansl Lenbcus, @apunreiita u PeoMiopa sSBISIOTCS SMINPUYECKUMH,
T.€. ©3MEPEHHE TEeMIIEPATYPHI 110 HUM CBSA3aHO C (PU3NYECKUMHU CBOHCTBAMU TEPMOMETPHUYECKOTO TEJA;
mkana KenbBuHa — aOcoJitoTHas TeMIepaTypHas IIKaia, MOCTPOSHHAsi HA OCHOBAaHUM BTOPOIO 3aKOHA
tepmouHamuku. 1o mkane DHriiepa usmepsiercs BSI3KOCTh BEIIECTBA, COOTBETCTBEHHO, K TEMIIEpaType
BApUaHT 5) HE UMEET OTHOIICHHUS.

3aganue ¢ BHIOOPOM OTBETa
0a30BbIl YPOBEHB

3ananue 2.
IIpouumaiime mexcm, 6vlbepume @ce NPABUNbHBIE SAPUAHMbBL OMEEmMdA U 3aANUWUMe ap2yMeHmbl,
obocHogvlBalOUjUEe 86100 OMeema
Jlnist ipeBpaieHns TEIIOoTH B padoTy B TETUIOBOM MalInHe HEOOX0IMMO HaIMYHE:
1) UMAMHIPOMOPUIHEBOU I'PYIIIIHI.
2) pabouero Tena.
3) XOTst OBI IBYX UCTOYHHUKOB TEIIOTHI C PA3IMYHBIMU TEPMUYECKUMU TIOTECHIIMATIAMH.
4) akkymynsaTopa paboThl.
5) TOJIBKO OJTHOTO HCTOYHHKA TETUIOBOW YHEPTHH.

Otser: 23

O0ocHOBaHUE: COTJIACHO BTOPOMY 3aKOHY TEPMOJMHAMHKH ISl MPEBPANICHUS TEIUIOTHI B PaboTy B
TEIUIOBOM JIBUraTesie HeoOXOAMMO Halu4he XOTS Obl JBYX HMCTOYHHMKOB TEIUIOTHI C Pa3IMYHBIMH
TEPMHUYECKHMH MOTEHIMATaMH, YTO TOBOpPUTCA B BapuaHTe 3). OueBHIHO, UTO HaJIHuYKe paboyero tena
(BapmaHT 2) sABJISICTCS TaKKe HEOOXOJIUMBIM YCIOBHEM palbOTHI JI00OH TETUIOBOM MaruHbl. BapuaHThb
1) u 4) ABNAIOTCS HEBEPHBIMU, T.K. JUISl OCYHIECTBICHHS] TEPMOJIUHAMUYECKOTO IIUKJIA C TOUYKH 3PEHUS
TEPMOJIMHAMUKN HaJlM4Yhe JAaHHBIX JJIEMEHTOB He fABIIAETCS 00s3aTenbHbIM. Bapuant 5) sBisercs
HEBEPHBIM, T.K. OH MpPeIOoNpeesieT HAIUYHe TOJIbKO OJHOTO UCTOYHHUKA TEIUIOTHl B CXEME TEIIOBOTO
JIBUTATENS; TAKOM JIBUTATENb SBISETCS MOHOTEPMUYECKUM WJIM BEYHBIM JIBUTATENIEM BTOPOTO POJIa, YTO
HEBO3MOXKHO C TOUKH 3PEHUS BTOPOTO 3aKOHA TEPMOJAUHAMUKH.

3amanue ¢ BBIOOPOM OTBETA
0a30BbIl YPOBEHD

3amanue 3.
IIpouumatime mexcm, @vibepume 6ce NPABUNIbHbIE BAPUAHMBI OMEEmMda U 3anuuiume apeyMeHmbl,
000CHOBbIBAIOWUE 8bIOOD OMBEMA
[TapameTpamMu COCTOSIHHSI XUMHUYECKH OJHOPOTHOTO PabOyero Tea sSBISIOTCA:
1) KOHIIEHTpaLHs.
2) naBJICHHE.
3) 00BEM.
4) macca.
5) Temnepartypa.

Otsert: 235

O6ocHoBaHHMe: MapaMeTpaMU COCTOSIHHSI XUMHUYECKH OJHOPOIHOTO BEIIeCTBA MO OMPEIEeNICHUIO
SABJISIOTCS JIaBJeHHe, oObEM M TeMmIiieparypa, T.e. BapuaHTthl 2), 3) u 5). Bapuant 1) HeBepHbBIH, T.K.
MOHATHE KOHIIGHTPAIIMU UMEET CMBICT B CMECSX, COCTOSIINX U3 XMMHYECKU HEOJHOPOIHBIX BEIECTB,
r7ie KOHIICHTpAIMs TaKXKe SIBIISETCS MapaMeTpoM COCTOosHUS. Bapmant 4) HeBepHBINA, T.K. Macca HE
SIBJIIETCSL TTAPAMETPOM COCTOSIHHSI, 5TO Mepa WHEPTHOCTH BEIIECTBA U B HEKOTOPOW CTEINEHU SIBISAECTCS
KOJIMYECTBEHHOW XapaKTePUCTHKON BEIIeCcTBa.



3ananue ¢ BBIOOPOM OTBETa
0a30BbIif YPOBEHb
3ananue 4.
IIpouumaiime mexcm, 6vlibepume 6ce NpaulbHble GAPUAHMbL OMEEma U 3anuuume apeymMeHmol,
0bocHosbIsaOWUEe 8b100P Oomeema
BHyTpeHHsIs SHEPTUS PEaTbHOTO ra3a sBIIeTCs PYHKIUCH:
1) Temniepatypsl U JaBJICHUSL.
2) TeMiieparypsl 1 00bEMa.
3) TOJIbKO TEMIEpPaTypBbl.
4) TOJIbKO JJaBJICHUS.
5) naBneHus u 00bEMa.

Otser: 125

O6ocHOBaHME: B pealbHbIX T'a3aX B OTJIMYME OT MOJENU HJICANbHOIO ra3a UMEETCS MEXMOJIEKYIsIpHOE
B3aMMOJICIICTBUE U SBJISETCS KOHEYHOM BEIMYMHON COOCTBEHHBIH OOBEM MOJIEKYN, CIEJOBATEILHO,
BHYTPEHHSISI DHEPrusl sBIsAETCS (QYHKUMEW ABYX JIOOBIX IMONApHO B3ATBIX M3 TPEX MapaMeTpoB
COCTOSIHUS: JIaBJIeHUs, 00bEMA U TemIrepaTypsl, UTO COOTBETCTBYET BapuaHntaM 1), 2) u 5). Bapuanr 3)
COOTBETCTBYEM HJICAIbHOMY Ta3y, BapuaHT 4) HE OTHOCUTCS HU K MOJENIN HUJICAIbHOTO, HU K MOJENH
peanbHOro rasa.

3amaHue ¢ BHIOOPOM OTBETA
0a30BBbIl YPOBEHB

3amanue 5.
Ilpouumatime mexcm, @vlbepume OOUH NPABUILHLIN GAPUAHM OMEEMAd U 3aNUUIUMEe apeyMeHmbl,
000CHO8bIBAIOWUE BbIOOD OMBEMA
B xakux eqununax B cucreme CHU nu3mepsieTcst yuelbHas MaccoBas TEIIOEMKOCTh?
1) JIx/(xmomnn-K).
2) Jx/(m>K)
3) dx/K.
4) JIx/(xr-K).
5) JIk/xr.

OtBeT: 4

O6ocHOoBaHUE: yIelbHAs MaccoBas TEIUIOEMKOCTh — 3TO OTHOIIEHHWE AOCOJIOTHOW TEIUIOEMKOCTH K
Macce cucrembl. B cucreme CU abcomrotHas TeroéMmkocTh uaMepsiercs B Jk/K, ciemoBarenbHo,
yZAeJIbHas MaccoBas TEIJIOEMKOCTh UMEET Pa3MEpPHOCTh, YKa3aHHYIO B Bapuante 4) Jlx/(kr-K).

3aanue ¢ BHIOOPOM OTBETA
0a30BBIl YPOBEHB

3aganue 6.
Ilpouumaiime mexcm, e6vibepume OOUH NPAGUILHBIL BAPUAHM OMEEeMA U 3ANULLUME aAPSYMeEHNbL,
000CHOBbIBAIOWUE 8bIOOD OMBEMA
TepMmoauHaMuYecKkuii TpoIiecC, MPH KOTOPOM CUCTEMa W OKpYyKarollas cpeaa He OOMEHHBAIOTCS
TEIJIOM, Ha3bIBAETCS:
1) HOAUTPOIHBIN.
2) anuabaTHBI.
3) U30TepMUYECKUI.
4) N30XOpHBIN.
5) uzo0apHsIii.

Otgert: 2
O6ocHOBaHUE: 10 OMPEIEICHUI0 aAMa0aTHBIA MPOIECC — 3TO MPOLIECC, MPOXOAAIIUI 0e3 TermmoooMeHa
MEXY CUCTEMOM M OKPYKAOLIEH CPEOH.



3amanue ¢ BEIOOPOM OTBETA
0a30BbIif YPOBEHb
3amanue 7.
Ilpouumatime mexcm, 6vibepume OOUH NPABUILHLIN GAPUAHM OMEEMA U 3aNUUIUmMe apeyMeHmbl,
obocHogvIBAIOWUE 8bIO0OP OMEEema
B cucreme CU enunuiiell n3MepeHust 1aBICHUS SIBIISETCS:
1) H/m.
2) H'm
3) Ila.
4) xI"c/em?,
5) Bap.

Ortser: 3
Ob6ocHoBanue: 1o onpeaeneHuto Ilackanp sBnasercs enuHuued n3MepeHus nasienus B cucrteme CU: 1
IMa=1 H/™.

3anaHue ¢ BHIOOpPOM OTBETA
0a30BBIl YPOBEHB

3ananue 8.
Ipouumaiime mexcm, 6vibepume 0OUH NPAGUILHBIL BAPUAHM OMEEMA U 3aANUUIUME apSyMeHmbl,
obocHogvlBaoUjUe 8b100p Omeema
Kakoii TepMoguHaMuuecKuii MpoLecc sBisieTcss 00001AIONTUM /ISl OCTAIbHBIX H30IPOLIECCOB?
1) MONUTPOTHBIMA.
2) u300apHBIi.
3) U30XOpHBIN.
4) U30TEPMHUCCKHIA.
5) annaOaTHBIN.

Otser: 1
O6ocHOBaHME: MOTUTPOIHBIN TPOIIECC SABISETCS 000OIIAIONIMM. YPaBHEHHUE TOJUTPOITHOTO Tpoliecca
(ypaBHenue [lyaccona) B HESIBHOM BHJIC

pV" =const.
JIro60# u3oMpoIiece ABISETCS YaCTHBIM CIy4aeM MOJUTPOIHOIO: MOACTABIISIS B YPaBHEHHUE MOJIU TPOTIBI
pa3nuyYHbIe 3HAUEHUS MOKas3aTels N, MOJy4YMM ypaBHEHHE TOTO WMJIM MHOTO u3orpolecca. Hampumep,
mpu n = 1 moJiyyaeM HEsIBHOE YpaBHEHUE U30TPEMBbI

pV =const .

3ajiaHue Ha yCTaHOBJIEHUE MOCIE0BATEIbHOCTH
MOBBIIICHHBIA YPOBEHb

3aganue 9.
Ilpouumatime mexcm u ycmanosume nocied08amenbHOCb.
B kakoif mocienoBaTensHOCTH OCYIIECTBIISIOTCS MpOoIlecchl B MpsAMOM Lukie KapHo, HauMHas ¢ TOUKH
JrarpamMMbl, COOTBETCTBYIOIIEH MaKCUMaIbHOMY 00bEMY paboyero tena?
1) moAKIIFOUEHUE NBUTATENS K TOPSYEMY UCTOYHUKY U M30TEPMUUYECKOE paCIIUPEHHE ra3a.
2) oTBOJ Temia 0T paboyero Tena XOJ0JHOMY UCTOYHUKY MPH H30TEPMUUECKOM CHKATHUH.
3) aguabaTHOE cxxatue pabodero Tena J0 MaKCUMAalIbHOU TeMIepaTyphl IUKIA.
4) OTKJIIOUYEHHE JBUTATENSI OT TOPSTUYEro UCTOYHHUKA U aauabaTHOE paciiupeHue rasa.
5) oTKIIOUEHWE ABUTATEINS OT XOJIOHOTO HCTOYHHKA.

3anuiunre COOTBCTCTBYIOIIYIO MOCJICAOBATCIBHOCTD I_[I/I(bp CJICBA HAIIPAaBO:
| 2 | 5 | 3 | 1 | 4 |

3aI[aHI/Ie Ha YCTaHOBJICHUC MOCJICI0BATCIILHOCTU
MOBBIIICHHBIH YPOBCHb



3ananue 10.

IIpouumatime mexcm u ycmanogume nocieo008ameabHOCHb.

B Kakou MOCJIENOBATEIBHOCTH OCYIIECTBIIAETCA YOPOLIEHHBIN pacuér HJICAUTBHOTO
TCPMOJUHAMHUYCCKOI'O NUKJIa ABUTATEC/IA C BHCIIHUM I1OJIBOJOM Teria?

1) onpenenenue tepmuyeckoro KIIJ[ nukia.

2) pacu€r uaMeHeHus GyHKUIUN COCTOSHUS paboydero Tena B M30IPOIeccax, COCTABISIONINX IUKIT.

3) ompeneneHue napaMeTpoB COCTOSTHHS pabouero Teia B XapaKTePHBIX TOUKAX IHKIIA.

4) onpenenenue 3HaUCHUHA (HYHKIUH MPOIIECCOB: PadOT M TEIUIOTHI B KaXKJOM IIPOIIECCe.

5) BbIUKCIIEHHE NTOABEIECHHON U OTBEIEHHOM TEIUIOTHI B LIUKJIE, a TAKXKE padOThI raza 3a HUKJI.

3anummuTe COOTBETCTBYIONIYIO TOCIEI0BATEIBHOCTD NU(D CIIeBa HAPABO:
| 3 | 2 | 4 | 5 | 1 |

3aJjaHne Ha yCTAHOBJICHUE MOCIIEI0BATEIbHOCTH

MOBBIIICHHBIN YPOBEHb
3ananue 11.
IIpouumatime mexcm u ycmanogume nocieo008ameabHOCHb.
B kaxoii mocnenoBaTenIbHOCTH BBIUUCISETCS INIOTHOCTD ra3a Mo JaHHBIM U3MEpEeHUi?
1) mo moka3zaHusIM MaHOMeETpa HaXoJWUTCs aOCOJIIOTHOE JIAaBJICHHE Ta3a; W3MEpPEHHAas AMIMpPUYECKast
TeMIepaTypa ra3a nepeBoAUTCs B a0COIIOTHYIO.
2) NpOU3BOJUTCS pacy€T MIIOTHOCTHU rasa.
3) ompexensieTcsi ra3oBas MOCTOSIHHAS ISl TaHHOTO ra3a IpU BbIOOpE MOJENM WICaIbHOTO raza WiIH
MONPaBOYHbIE KOAPPUIIMEHTHI B CITyyae MOJIENIN PEATbHOTO rasa.
4) mo OapoMeTpy OIpelenseTcs [aBICHUE OKPYKAIOLIeH cpelbl; MO TEPMOMETPY OINpeaenseTcs
SMIUpHUYECKas TeMIepaTypa rasa.
5) Ha OCHOBAaHMHU IOJIyYEHHBIX 3HAYEHUH AaOCOJIOTHOIO J[aBJIECHUS M TEMIEepaTypbl MPUHUMAETCS
peleHre 0 BBIOOpE ypaBHEHUS COCTOSHUSA rasa.

3anuuuTe COOTBETCTBYIONIYIO MOCIEI0BATEIBHOCTD LIU(P CIeBA HAMIPABO:
| 4 | 1 | 5 | 3 | 2 |

3aiaHne Ha YCTaHOBJICHUE TIOCIIEI0BATEIPHOCTH
MOBBIIICHHBI YPOBEHb

Samanue 12.
Ilpouumatime mexcm u ycmanosume nocied08amenbHOCb.
B kakoii mocienoBaTeqbHOCTH OINpECNIeTCsl yaenbHas MaccoBas M300apHas TEIJIOEMKOCTh BO3IyXa
METOJIOM IMPOTOYHOTO KAJIOPUMETPUPOBAHUS?
1) mo moka3aHUSM BOJBTMETPA M aMIlepMETpa BBIYHCISICTCS TEIUIOBAas MOIIHOCTb, IMOJABOAMMAS K
MOTOKY BO3/yXa B Kanmopudepe.
2) 1o JAaHHBIM OIBITOB OMNPENENSIOTCS CpelHUE TeMIlepaTypbl BO3AyXa Ha BXOJ€ M BBIXOJE
AKCIEPUMEHTAJIbHOM YCTaHOBKH.
3) 1o W3MEpEeHHBIM MapamMeTpaM OKpyXarolie cpenbl (6apoMeTpuiecKkoe AaBleHUE, TEMIepaTypa) U
(dakTuyeckoMy 0OBEMHOMY pacxoiy BO3/AyXa uyepe3 YCTaHOBKY ONpENENseTcs 3HaueHHe O0O0bEMHOTO
pacxo]l BO3/yXa, MIPUBEJIEHHOTO K HOPMaJIbHBIM YCJIOBUSIM.
4) mo cpemHell TeMIieparype BO3AyXa MEXAY BBIXOJOM U BXOJOM B YCTaHOBKY OIpEIeNsieTCs
«TabMMYHOE» 3HAa4YeHHE TEIJIOEMKOCTH BO3AyXa IO OHMIUPHUUYECKOW 3aBucuMocTd. [lomyueHHOE
pacuéTHoe 3Ha4YeHHE TEIUIOEMKOCTH CpPaBHHUBAETCS C TAaOMWYHBIM W BBIYUCISAETCS OTHOCHTEThHAs
MOTPELTHOCTh IKCIIEPUMEHTA.
5) paccuuThIBaeTcs CpeaHss n300apHas yaeiabHas 00bEMHAs TEIIOEMKOCThH BO3yXa U MO €€ 3HAYEHUIO
Ha OCHOBaHUU 3aKOHA ABOTAJpO OMpEIeNsIeTCs yaeabHas MaccoBas U300apHasi TeIIOEMKOCTh BO3AyXa.

3amuiure COOTBCTCTBYIOIIYHIO IMMOCJICA0BATCIbHOCTb I_II/I(bp CJICBA HAIIpaBO:
| 2 | 1 | 3 | 5 | 4 |




3aJaHue HAa YCTAHOBJIEHUE COOTBETCTBHUSA
IIOBBILLICHHBIN YPOBEHb
3ananue 13.
IIpouumatime mexcm u ycmanogume cOOmeemcmeue
Haiitu cooTBeTcTBHE MEXIy (UM3NYECKMMM BEITMYMHAMH, HCHOJB3yeMBIMH B TEPMOJWHAMHKE, WU
EAVMHULAMU UX U3MEPEHUS.

K xaxmoi mo3unuu, JTaHHOW B JICBOM CTOJIOIE, MOAOSPHUTE COOTBETCTBYIONIYIO MO3UIUIO M3 MPABOTO
cronobma:

Brmonnasemas 3ajgayda Iloka3aTenb COOTBETCTBHS
A | AGcoTFOTHAS TETIIOEMKOCTh 1 | JIx/(xmonb K)
b | Vnenbnas sHTANBIHS 2 | Jbx/K
B | Koaddumuent reruioornadun 3 Jox/(m3-K)
I' | YaenpHas MOJIIpHAS TETIOEMKOCTh 4 | Br/(m*K)
5 | JLk/kr
3anuunTte BeIOpaHHbIE HMQPHI IO COOTBETCTBYIOIIUMHU OYKBaMM:
A b B r
2 5 4 1

3alaHue Ha YCTaHOBJIEHUE COOTBETCTBUS
MIOBBIIEHHBIN YPOBEHB
3ananue 14.
IIpouumarime mexcm u ycmanosume cOOmeemcmeue
Haiitu cooTBeTcTBHE MEXAY TEPMOAMHAMHYECKUMHU IPOLECCAMH W 3HAYCHUSAMH IIOKa3aTess
IIOJIATPOIIBI.

K xaxmoi Mo3uiuu, TaHHOW B JICBOM CTOJIOIE, MOJOCPUTE COOTBETCTBYIOIIYIO TO3UIIMIO U3 IPABOTO
croJona:

Brmonnasemas 3amada IlokazaTenb COOTBETCTBUS
A | U3oTepMudeckuii 1 | (k=D
b | U3006apHbIii 2 |k
B | UzoxopHbIi 3 0
I' | AnnaGatHbli 4 1

5 +o0

3anuinuTe BhIOpaHHbIe HU(PHI 110 COOTBETCTBYIOIIUMH OYKBAMH:
A b B r
4 3 5 2

3amaHue Ha YCTaHOBJIEHUE COOTBETCTBUS
MOBBIIIIEHHBIN YPOBEHb
3amanune 15.
Ipouumaiime mexcm u ycmanogume cOOmMeencmeaue
Haiiti cooTBeTCTBHE MEXKAY TEPMOIMHAMUYECKUMHU MIPOIIECCAMH U UX XapaKTePUCTHUKAMU

K kaxmoii mo3uiyu, TaHHOW B JIEBOM CTOJIOIE, OJIOCPUTE COOTBETCTBYIOIIYIO MO3UIIMIO U3 MPAaBOTO
croJona:

Brmonasemas 3aJayda Ilokazartenb COOTBETCTBUS

A ‘ AnmabaTHbII 1 | [TonBenennoe k razy Temio UAET HA NPUPALICHUE




OHTAJIbIINHN

b | U306apHbIit 2 | TenmoémkocTh oOpamaeTcs B 06CKOHEYHOCTh

B | U3oTepmudeckuit 3 | Pabora ra3za coBepmaercs 3a CU€T yObUIH
BHYTPEHHEU 3HEpruu

I' | M30oxopHbIH 4 | BHyTpeHHss SHEprus ra3a oopamiaercs B HOJb

5 | PabGora raza paBHa HYJIO

3anummuTe BRIOpaHHbIE U (PBI IOJ] COOTBETCTBYIOIINMHU OYKBAMH:

A b B

o1 =

3 1 2

3aiaHue ¢ pa3BepHYThIM OTBETOM
Bricokuii ypoBEHb

3ananue 16.
Ilpouumatime mexcm u 3anuwiume paseepHymvili 000CHO8aHHbLIL omeem. B ciyuae pacuemnoii 3a0auu,
3anucame peuieHue u omeen.
Kaxkoe konmu4ecTBO Temia moaBoAUTCs K BO3AyXy npu m3odapHoMm Harpese oT 35°C mo 72°C, ecnu yepes
BXOJIHOE CEUEHHE HarpeBaTelisd Mpouuio 25 51 BO3ayxa, aOCOJIIOTHOE JaBJIEHHWE BO3AYyXa BO BXOJHOM
ceueHun Harpesatenst paBHo 103 kIla? VcrtunHas ynenbHass mMaccoBas H300apHas TEIIOEMKOCTb
BO3/IyXa 3a7aHa GopMyIou

¢, (t)=1,0304 +2,4-10°t (xx/krK)

OtBer (pelieHue): TO OMpPENEICHUI0 aOCOJIOTHOE KOJIMYECTBO TeEIla, MOJABEACHHOTO B IIpoliecce,
XapaKTepU3yeMOM IIOCTOSIHCTBOM HEKOTO TIapaMerpa «X», B OOIIeM cilydae Tpu IepeMEeHHON
Ter10EMKOCTH Cx(t), 3aBUCSIICH OT TEMIIEPATypPhl, OTIPEICIIACTCS BIPAKCHUEM

t
Q=m-[c,(t)-dt,
15

rze t1 4 t2 — COOTBETCTBEHHO HAayallbHas U KOHEYHas TeMIlepaTypa TEPMOJNHAMUYECKONH CUCTEMBI, M —
Macca CUCTEMBI.
[TocTosIHHBIM MapaMeTpoM «x» Ipoliecca B JaHHOM cllyyae sBJISE€TCA AaBJeHHE [P, T.K. IO YCIOBHUIO
3ajauyd TOJBOJ Teljla K BO3JAyXY OCYILECTBIISETCS NpPU IOCTOSHHOM [aBJIEHUU: B 3TOM Clydae
TemI0EMKOCTh Cx(t) sIBIIsieTCS H300apHO# TEMIIOEMKOCTBIO Cp(t).
Macca Bo31yxa, IpOILEALIEro Yepe3 HarpeBaTellb ONpeIeIeTCs 10 YPABHEHUIO COCTOSIHUS UI€aJIbHOTO
ra3a, T.K. IpU 3a/laHHBIX B YCIIOBUM TEMIIEpaTypax M JABJIECHUU BO3JIyX MOKHO CUMTATh WJEaIbHBIM
ra3om
pVvV =mRT,

rze P — abCcoNoTHOE JIaBJIEHUE BO3/1yXa BO BXOJHOM CEYEHUHU Harpesartess, V — 3aJaHHbII 110 YCIOBUIO
00BbEM BO3AYyXa, MpoUIeNIIMKA uepe3 BXogHoe cedyeHue, T — abcoiitoTHas TemiepaTrypa BO3jayXa BO
BXOJHOM ceyeHHHU. T.K. o ycinoBuio Harpes ocymectisiercs ot 35°C 1o 72°C, To BO BXOJHOM CEYEHUU
temreparypa Bozayxa T =35 + 273 =308 K. R = 0,287 k/[x/(xr-K) — ra3oBas mocTosiHHasi BO3/yXa.
Torna macca Bo3tyxa, poIIE/IIEro HarpeBaTellb, paBHa

PV _103-25.107°

RT 0,287 -308

KomnnuecTBo Teruia, mnoaBeleHHOE K BO3yXY,

=0,029 kr.

t

t t, t2
Q=m-[c,(t)-dt=m- j(L0304 +2,4-10‘5t)-dt = m~[1,0304 ‘t+24107° -?J
4

7]

b
—m-[L0304-(t, —t,)+1,2:10° - (tZ —t? |~ 0,029- /L0304 (72~ 35)+1,2.10® - (722 — 357 )| = 11 &[T«
K Bo3nyxy nogsoautes 1,1 x/Ix Temua.




3amanue ¢ pa3BepHYTHIM OTBETOM
Bricokuii ypoBEHb
3amanue 17.
IIpouumaiime mexcm u 3anuwiume pazgepHymoiti 000CHO8AHHbBIN omeem. B ciyyae pacuemnoul 3a0ayu,
3anucame pewieHue u omeemn.
J1o KaKoro NaBICHUS CKUMAETCS BO3AYX B IWIMHJIPE KOMIIPECCOPA, €CIIH CTENEHb CKATHsl KOMIIpeccopa
€ = 6, HauanpHOE AaByieHue B mumHApe 250 kl1a? [Ipomecce cxxatrs MPOUCXOAUT OBICTPO.

OtBer (pemieHue): T.K. MO YCJIOBUIO CXKATHUE OCYIIECTBIISIETCS OBICTPO, TO MPOILIECC CXKATUA MOXKHO
CUHTATh aJMA0ATHBIM, T.€. POUCXOSIINM 0e3 TEII00O0MEeHa MEXK Ty BO3JyXOM M OKPYKAIOIIEH CpeIoi.
N3 ypaBHeHus anuadaThl

pV¥ = const,
riae k = 1,4 — mokazatens agnadaThl 1 BO31yXa, MOYKHO 3aIucaTh

p1V1k = p2V2k-
Cremnenp cxkaTHs KOMIIpECCOpa MO OMPEETCHUI0 MPEACTaBIseT coO0M OTHOIIEHHUE IMOJHOTO 00BhEMa
WIMHAPa KOMIIpeccopa K TeKymeMy oOBEMY IWIMHIpPAa B MOMEHT Hadajga OTKPBITHS BBITYCKHOTO
Knamnana. B janHoi 3amade cTeleHb CKaTHs MOKHO CUHTATh OTHOIIEHHE HAYaJbHOrO V1 M KOHEYHOTO

V2 06béMoB nmnuHapa. Torna
V k
Py =Py —-=p; & =250-6* =3071 kITa.
V2

Bo3nyx B nunmuHpe komnpeccopa cxxkumaercs 1o 3071 klla.

3aiaHue ¢ pa3BEPHYTbIM OTBETOM
Bricokuii ypoBEHb

Samanue 18.
Ilpouumatime mexcm u 3anuwiume paseepHymviii 000CHO8aHHbLIL omeem. B ciyuae pacuemnoii 3a0auu,
3anucams peuienue u Oomeem.
Boruucnutes Tepmuueckuit KIIJI u paboty mukna KapHo, ecnmu OT ropsidero MCTOYHHMKA B ITUKI
nonaseneHo 500 k/x Terura, TemmepaTrypa ropsuero ucrouHuka 44°C, temmeparypa XOJIOJAHOTO
ucrounuka 12°C.

OtBer (pemenue): Tepmudeckuid KIIJ[ nuxma Kapho cormacHo Tteopeme Kapno, He 3aBHCHT OT BHJa
paboyero Tesa U OMpEeAeTCs JHIIb COOTHOIIEHHEM a0COIIOTHBIX TEMIIEPaTyp TOPsUero U X010 JHOTO
HMCTOYHUKOB TeIlIa
Tp _, 124213 _
T, 44+ 273
PaGota nukia paBHa pa3HOCTH aOCOMIOTHBIX 3HAYCHHH MOJBEICHHOW U OTBEACHHOMN B IIUKIIE TEIUIOTHI.
N3 Beipakenust repmuueckoro KIT/I padora nukia paBHa

L=Q,-n, =500-01=50k/[x.
Tepmuueckuit KI1/] muxia Kapuo pasen 0,1 (10%), paborta nukia paBa 50 xJx.

=i

3ajaHue ¢ pa3BEpPHYThIM OTBETOM
Bricokuii ypoBeHb

3ananue 19.
IIpouumatime mexcm u 3anuwiume pazeeprHymoiti 000CHO8AHHBIN omeem. B cnyuae pacuemnoui 3aoauu,
3anucams peuienue u omeen.
B Oammone o0némom 40 71, HaxomAmUMCs B TPOXJIAIHOM IOMENIeHWH mpu Temieparype 15°C,
cofiepkuTCcs Kucnopon. JlaBieHne 1mo MaHoMeTpy B Oamtone 124 kI'c/cm?. BanioH BelHECTH M3
MOMEUIEHHUS] U OCTAaBUJIM Ha HEKOTOPOE BPEMs MO IEUCTBUEM IPSIMBIX COJTHEUHBIX JIy4el, B pe3yabTare
Yero JaBliGHHE 1O MaHOMeTpy cocTaBuno 147 k['c/cm?. Kak W3MeHHIach BHYTPEHHSS ODHEPrus
KHCTIOPO/Ia ¥ KAKO€ KOJUYECTBO TETIa COIHEYHOTO U3IyYSHHsI TIPU 3TOM OBLIO TIOTJIOIIEHO T'a30M, eClin
aTMocepHOe JaBleHME HEU3MEHHO M paBHO | bap, kucrmopon w3 OamoHa He pacxoaoBaics?
Tenno€MKoCTh KHUCIOPOAa CUNTATh HE3aBUCALIEH OT TEMIIEPATYpPHI.



Otger (pemieHue): T.K. MO YCIOBHIO KACIOPO U3 Oa/liIoHa HE PAcX00BANICS, TO B OAJIIOHE COACPIKUTCS
MOCTOSIHHAsI Macca raza. YUHTBIBas, YTO CTEHKH OaJJIOHA >KECTKHE W MX COOCTBEHHON TEPMHUYECKOU
nedopmanueil ¥ pacmiMpeHHeM OT JABJICHHUS Tra3a MOXHO IpeHeOpeub, TO IMPOLECcC HarpeBa rasa B
0ajyIoHEe OT COJHEYHOTO M3JIy4eHHUS MOXKHO CUMTATh M30XOpHBIM. T.K. B M30XOPHOM IpOLIecCce ra3 He
coBepIaeT paboThl, TO MEPBHIA 3aKOH TEPMOIUHAMUKHI JJIS1 H30XOPHI HIMEET BH]T
Q=AU,
rae Q — nojaBeieHHOE K razy kojimyectBo Temia, AU — u3sMeHeHne BHyTpeHHEHN 3Hepruu rasa.
W3meHeHne BHYTpEeHHEN 3HEPrun ONpeesisieTcsl BRIpaXKECHUEM
AU =m-c, -AT =m-c, -(T, -T,),
II€e m — Macca KUCIOpoJa B OajlloHe, Cy — YJAEIbHAas MaccoBas M30XOpHas TermaoéMkocTh, AT —
M3MEHEHHE TeMIIEpaTypbl KUCIOPOAa OT HadabHOM T1 10 KoHeuHO# To.
T.x. HarpeB KuciopoJa SBJISIETCS H30XOPHBIM, TO coryiacHo 3akoHy lllapns oTHomieHne abCOJIIOTHBIX
TEMIIepaTyp ra3a paBHO OTHOILIEHUIO aOCOJIIOTHBIX AaBiieHUU. IlepeBons mokazaHusi MaHOMeETpa M3
TexHnueckux armocgep B klla u yunteias, uro 1 bap = 100 kIla, moxHo 3anucars
TPy 1AW ooy t, =T, P2 54 273) -1 —3mK,

T, p, 147-98,1+100 D, 0,844
[TapameTpsl raza TakoOBbI, YTO KHCIOpPOJ MOKHO CUMTaTh HJEANbHBIM Ta30M M COOTBETCTBEHHO,
MIPUMEHSIS] YpaBHEHHE COCTOSIHUS UAEaTbHOTO ra3a, MOKHO BBIPa3UTh Maccy KUCJIOpoa B OauioHe

o PYM (124 -98,1+100)-40-10 2 .32

R, Ty 8,3144 - 288

rae M = 32 xr/kMonb — MoJsipHast Macca kuciopona, Ry = 8,3144 k/x/(kmonb-K) — yHuBepcanbHas
ra3oBasi IOCTOSIHHASL.

T.K. M0 yclOBHIO TEMJIOEMKOCTh HE 3aBUCUT OT TeMIIEpaTypbl, TO COTJACHO KUHETUYECKOW TEOpHUH
TerioéMkocTu bonbiiMana, oHa ompesensieTcss B 3aBUCMMOCTH OT YKcia CTEHeHed cBOOOAbl MOJIEKYJIbI
raza. T.K. KHCIOpOJ — JABYXaTOMHBIM Ta3, TO yAeldbHAas MOJISIpHAs HM30XOpHas TEMJIOEMKOCTh JUIs
JBYXaTOMHBIX Ta30B paBHa 20,9 k/[x/(kmonw-K), Torma ynenpHas MaccoBas M30XOpHAs TEMIOEMKOCTh
KHCIIOpO/ia paBHA

=6,56 KT,

my 20,9
= -7 0,653 kJIx/(kr-K).
YRR Jhx/(kr-K)

Konuuectso IIOABCACHHOI'O TCIIJIa U N3BMCHCHUEC BHYTpeHHeﬁ OHCPIrur KUCJIIOPOJda
Q=AU =m-c, (T, -T,)=6,56-0,653 - (341 — 288) = 227 kJk.

KonunuecTBo nmo/iBeIcHHOTO TeIjla ¥ U3MEHEHUE BHYTPEHHEH SHEPruu KUCIopoaa B 0ayuioHe paBHO 227

KJIX.

Cv

3aaHue ¢ pa3BEpPHYThIM OTBETOM
Bricokuii ypoBeHb

3amanue 20.
IIpouumatime mexcm u 3anuwiume pazeepHymoiti 000CHO8AHKbIL omeem. B ciyyae pacuemnou 3a0ayu,
3anucamo peuienue u omeem.
Onpenenuts ynenbHYI0 padoTy H30TEPMUYECKOTO CKATHsl a30Ta U U3MEHEHUE YAeIbHOW SHTPONUU IpU
temneparype 50°C, ecnu mosHbli 00bEM IWIMHAPA B 8 pa3 MPEBOCXOAUT KOHEUHBIH 00bEM Kamepbl
COKaTHs.

Otger (pemieHue): yaenbHas paboTa H30TEPMHUUECKOTO MpoIecca ompeensercs mo Gopmymie

I=RTIn \\;—2 ,
1

rae R — razoBas moctosiHHas a3ota, T — abconroTHas TemmepaTypa rasa, V2 u Vi — COOTBETCTBEHHO

KOHEYHBIM U HaYaIbHBINH 00BEM Ta3a.

l'a3oBas nmocrosiHHAs a3oTa paBHA

R, 83144

M 28

rae M = 28 Kr/KMoJIb — MOJISIpHAsi Macca a3oTa.

= 0,297 kJ]x/(xr-K),



VYnenbHas paboTa C:KaTHs a30Ta paBHA
| = RT In Y2 - 0,207 -(50+273)In 110905 KJK/KT.
A 8
3HaK «—» yKa3bIBaeT Ha TO, YTO HAJl ra30M COBEPILIAETCS MOJIOKUTEIbHAs padoTa, IPU ITOM ra3 IpoTUB
BHEIIIHUX TEJ WIU CPEJIbl COBEPILACT TAKYIO XKE [10 MOIYII0 OTPULATEIbHYIO palboTy.
N3meHeHne yaenbHOM 3HTPONMU B TEPMOJAMHAMUYECKOM Ipolecce 1-2 B 00IIeM ciiyyae BbIPaXKaeTcs
HHTETPaIoOM

2
As = jﬁ :
1T
rae 1 1 2 — HaYaJIbHOE U KOHEYHOE COCTOSIHUE CUCTEMBI.

T.x. nns uzorepmuyeckoro mnpouecca T = const, To BeiHOCSA T 3a 3HaK WHTErpaa, BbIpaxeHue Uil As
IIPpUMET BU

2
As:iquz—ql’z .
T 1

=
CornacHO IepBOMY 3aKOHY TEPMOJAMHAMUKH BCE MOABEAECHHOE B U30TEPME TEIUIO UAET HA COBEPILIECHUE
pabotel: Q = L, wnm Ui ynenbHBIX BEJIMYHMH: = |, TOrga M3MEHEHHEe SHTPONHH B M30TepMe OyIeT
paBHO

as=32 -1 g0 Y2 _ 0097 1n L - _0,618 kT/(xr-K).
T T v, 8

3HaK «—» YKa3bIBaeT Ha TO, YTO TEIUIO OTBOAMTCS OT rasa, Mo MpaBHIy 3HAKOB, TEIJIO, OTBOJUMOE OT
CUCTEMBI SIBJIIETCS OTpULIATEIbHBIM. AOCOIOTHAsl TeMIeparypa IO ONPEIENICHUIO MOJIOXKUTEIbHas
BCJIIMYHHA: IIPU OTBOAC TCIIJIa OT CUCTEMbI M3MCHCHUC eé OHTPOIIMKU OTPULATCIIBHO, T.C. SHTPOIIHUSA B
JAHHOM ITpoliecce YObIBaeT.

VYnenpHas paboTa HM30TEPMUUYECKOTO CXKaThsg a3ota paBHa —199,5 xJlx/kr. V3MmeHeHuwe yaenpbHOM
suTponuu paBHO —0,618 kJ[x/(kr-K).

KJIFOUM K OLIEHMBAHUIO TECTOBBIX 3AJAHNUI 110 BAPUAHTY 1

Ne Bepnbiii orBer Kpurepuu
3aJaHus

1. 134 10 — moyHOE MpaBUIFHOE COOTBETCTBUE
00 — ocranbHBIE ClTydan

2. 23 16 — TonHOE MpaBUIIBHOE COOTBETCTBHE
00 — ocranpHBIE CITydan

3. 235 16 — momHOE paBUIIBHOE COOTBETCTBHE
00 — ocranpHBIE CITydan

4. 125 10 — moyHOE MpaBHIFHOE COOTBETCTBUE
00 — ocranpHBIE CITy4an

5. 4 10 — moyHOE MpaBHIFHOE COOTBETCTBUE
00 — ocranpHBIE CITydan

6. 2 16 — momHOE MPaBUIIBHOE COOTBETCTBHE
00 — ocranpHBIE CITydan

7. 3 106 — moiHOE MPaBIIFHOE COOTBETCTBUE
00 — ocranpHBIE CITydan

8. 1 106 — moiHOE MPaBIIIFHOE COOTBETCTBUE
00 — ocranpHBIE CITydan

9. 25314 16 — momHOE MPaBUIILHOE COOTBETCTBHE
00 — ocraipHBIC CITydan

10. 32451 16 — moHOE MPaBUIILHOE COOTBETCTBHE
00 — ocraipHBIC CITydan

11. 41532 16 — moHOE NPaBUIILHOE COOTBETCTBHE
00 — ocranpHBIC CITydan

12. 21354 16 — momHOE MPaBUIIBHOE COOTBETCTBHE
00 — ocTaNpHBIC CIyYan

13. A2B5B4I'l 16 — momHOE paBUIIBHOE COOTBETCTBHE
00 — ocTaNpHBIC CIyYan

14. A4B3B5I2 16 — momHOE paBUIIBHOE COOTBETCTBHE
00 — ocTaNbHBIC CIyYan

15. A3B1B2I'S 16 — momHOE MpaBUIIBHOE COOTBETCTBHE




00 — ocranpHble cydan

16. K Bo3ayxy nogsonurcs 1,1 x/Ix teruia. IlonHplii  mpaBWIBHBIM  OTBET Ha  3aJaHue
oleHMBaeTcss 3 OajutlaMu; eciii JIOIyIIeHa OjHa
OIINOKa/HETOYHOCTH/OTBET MpPAaBWIBHBINM, HO HE
MONHEIA - 1 Oain, ecaw JomymieHo Ooliee OIHON
OIINOKK/OTBET HENPaBIIILHBIN/ OTBET OTCYTCTBYET -

0 6amoB
17. Boznayx B mmmuHIpe KoMmpeccopa cxuMaercs | [lomHpId  TpaBWIIBHBIA ~ OTBET HA  3aJIaHWC
1o 3071 «Ila. olleHMBaeTCs 3 Oa/ulaMu;, ecli JOMYIICHa OHA

OIINOKa/HETOYHOCTH/OTBET MpPaBWIBHBIN, HO HeE
MOMHBIA - 1 Oay, eciaw JomyiieHo Oolyiee OMHOM
OLINOKK/OTBET HENPaBMIIbHBIN/ OTBET OTCYTCTBYET -

0 bamnoB
18. Tepmuueckuit KIIJ| nukna Kapuo pasen 0,1 | IlonHplli  npaBUNBHBIM ~ OTBET HAa  3aJaHHe
(10%), pabota nukina papaa 50 kJ[x. olleHMBaeTCsA 3 Oa/ulaMu;, eClU JOMyIleHa OHA

OIIMOKA/HETOYHOCTH/OTBET MPABUIIbHBIN, HO HE
MOMHBIA - 1 0ami, ecau JOmyIIeHO Ooiee OIHOM
OIIMOKK/OTBET HENPABUIIBHBIN/ OTBET OTCYTCTBYET -

0 bamnoB
19. Konndyecteo ~ momsegeHHoro — Teria W | [lomHBIA — TpaBWIIBHBIA ~ OTBET HA  3aJlaHHC
W3MCHCHUE BHYTPEHHEH YHEPTUH KUCIIOPOa B | OIICHUBAeTCS 3 OaJlaMM; €CJIM JONyIIeHa OJHA
Oamtone paBHoO 227 kJ[x. OIMOKa/HETOYHOCTL/OTBET TPABUIIBHBIA, HO HE

noynHbl - 1 Oamn, ecnu jomyiieHo Oonee OIHOM
OIIMOKK/OTBET HETIPaBUIIbHBII/ OTBET OTCYTCTBYET -

0 GannoB
20. VYaenvHast pabora u3orepMuueckoro cxatus | [lomHbIi  npaBUIBHBIM ~ OTBET Ha  3aJaHuUe
azora paBHa —199,5 x/[x/kr. I3meHeHue | oneHMBaeTcs 3 OamyiamMu; ecid JONMyIIeHa OJHa
YAETBHOM SHTPOIUHU paBHO —0,618 | ommOKa/HETOUHOCTH/OTBET TPABUIbHBIA, HO HE
kJIx/(xr-K). noynHbll - 1 Oam, ecnu jomyiieHo Oonee OIHOM
OIIMOKH/OTBET HETIPaBUIIbHBII/ OTBET OTCYTCTBYET -

0 6annoB

IIIxana oreHUBaHMA TecTa

IIKaJIa OLICHUBAHUSI MHTEpBaJ 0aJLIOB
5 27-30
4 21-26
3 14-20
2 0-13
BAPUAHT 2

3aanue ¢ BEIOOPOM OTBETA
0a30BbIl YPOBEHB
3aganue 1.
Ilpouumaiime mexcm, 6vlbepume 6ce NpPAGUbHbIE GAPUAHMbBL OMEEMd U 3aNuUme apeymMeHnbl,
000CHOBbIBAIOWUE 8bIOOD OMBEMA
B kakux equHHIIAX U3MEPSETCs yelbHas TeIUI0EMKOCTh?
1). x/(xr-°C).
2) Jx/(M>K).
3) Jdx/K.
4) Ix/(xr-K).
5) dx/(kmonb-K).

Otser: 1245

O6ocHOBaHHUE: MO OMPEAENECHUIO TEMIOEMKOCTh — 3TO OTHOIIEHHE KOJIMYECTBA TEIUIOTHI, KOTOPOE
HY)KHO TOJBECTH K CHCTeMe, YTOOBl yBenu4uTh €€ Temnepatypy Ha 1 K wmu 1°C x 37TOMy U3MEHEHHUIO
TEMIEPATYPhI; B 3TOM CIIydae 3TO aOCOIIOTHAS CPEIHSsI TeII0EMKOCTh B MHTEpBalie Temmeparyp 1 rpa.
CrnenoBarenbHo, € pazmepHocTs Oyaet Jx/K (Bapuant 3) unm J[k/rpan, T.K. ©3MEHEHHE TEMIIEPATyPHI
B KENbBHMHAX, UENbCHUSX, (PAapUHTEHTaxX M T.A. OJMHAKOBO. YAENBHOW TEIUIOEMKOCTBIO SBIISIETCS
OTHOIICHHEM a0CONIOTHON TEIIOEMKOCTH K KOJMYECTBEHHON XapaKTePUCTHKE TEPMOJIMHAMUYECKON



CHUCTEMBbI: MACCEC, OGLéMy, KOJIMYCCTBY BCHICCTBA. CJI@I[OBaTeJIBHO, YACJIBbHBIC TEIUIOEMKOCTH HWMEIOT
pa3MepHOCTb, IIPEJCTABICHHYIO B BapuaHTax 1), 2), 4) u 5).

3ananue ¢ BHIOOPOM OTBETa
0a30BbIif YPOBEHb

3ananue 2.
IIpouumaiime mekcm, 6vlbepume @Ce NPABUNbHbIE 6APUAHMbBL OMEema U 3anuuiume apeymeHmul,
obocHosbisalowue 8blOOp omeema
Kaxkue napaMeTpsbl ABJIAKOTCA MIOCTOAHHBIMHA B IOJIUTPOITHOM Hpouecce?
1) remneparypa.
2) nokasareib IOJUTPOIIBI.
3) TEII0EMKOCTb.
4) oTHOIIEHNE U3MEHEHNUSI BHYTPEHHEH SHEPTHH K KOJIMYECTBY TEIIa, IEPETaHHOMY B TPOIIECCe.
5) sHTpOMHUSL.

Otger: 234

O6ocHOBaHHE: 10 ONPENETICHNUIO MOJUTPOIHBIM ABJISIETCS MPOLIECC, B KOTOPOM OTHOIIEHUE W3MEHEHUS
BHYTPEHHEHl 3HEPrMM CHCTEMbI K MOABEAECHHOMY (WJIM OTBEACHHOMY) KOJMYECTBY TEIja MOCTOSIHHO
(BapuaHT 4); MpH MOCTOSHHOW HM30XOPHOM TEIUIOEMKOCTH HAEAIbHOTO Ta3a W3 ypaBHeHus Maiiepa,
MEpPBOro 3aKOHAa TepMOoAWHAMUKU B nuddepennmansaoil popme u nuddepeHnanrbHOr0 ypaBHEHUS
MOJIUTPOIIBI CIIETYeT MOCTOSHCTBO MOJUTPONMHON TEIJIOEMKOCTH (BapuaHT 3) M MOKa3aTesl MOJUTPOIIBI
(BapmanT 2). Bapuantel 1) u 2) HeBepHBIC, T.K. B 00meM ciydyae, KpOME H30T€pPMbI M aauadaThl,
COOTBETCTBEHHO, TEMIIEpaTypa U SHTPOMUS B TOJUTPOITHOM IPOLIECCE U3MEHSIOTCS.

3amaHue ¢ BHIOOPOM OTBETA
0a30BBIN YPOBEHB
3amanue 3.
Ilpouumatime mexcm, 6vibepume @ce NPasulibHble BAPUAHMbBI OMEema U 3anuuiume ap2yMeHmbl,
obocHogvlBalOWUE 8b1O0D OMEema
Ot yero 3aBucut repmuueckuii KIT/] mukna Kapuo?
1) Temnepatypsl ropsi4ero KICTOYHUKA TeILIa.
2) XapaKTEepUCTUIECKOM Ta30BOM IMOCTOSTHHOM paboyvero Tena.
3) uncna creneHeit cBoO0 bl MOJIEKYJ paboyero Tena.
4) TeMIiepaTypbl X0JIOAHOTO UCTOYHHKA TETLIa.
5) nzobapHoit TEII0OEMKOCTH pabodero Tena.

Otser: 14

O6ocHoBanue: coriacHo Teopeme Kapuo tepmuueckuit KIIJ| nukna KapHo 3aBUCHT TOIBKO OT
OTHOIICHUS] TEMIepaTyp TOpSYero M XOJOJHOTO HCTOYHUKOB TEIUIOTHl (BapuaHThl 1) u 4)
COOTBETCTBEHHO) M HE 3aBUCHUT OT CBOWCTB paboyero Tema, T.e. BapuaHThl 2), 3), 5) sBIAOTCA
HeBepHbIMU; hopmyna Tepmudeckoro KII/] mukna KapHo cripaBeanuBa Kak Ajisl U€albHOTO T'a3a, Tak U
JUIs TF000TO peaibHOTO paboyero Tena.

3amanue ¢ BBIOOPOM OTBETA
0a30BbIif ypOBEHb

3amanue 4.
Ipouumaiime mexcm, 6vlbepume 6ce NpPAGUIbHbIE GAPUAHMbL OMEEMA U 3anuuiume apeyMeHml,
obocHogvIBaIOUUE 8bIO0D OMEEema
B u3o6apHom mnporiecce:
1) sHTpOTIUS OCTOSIHHAS.
2) Terio, y4acTBYIOIIEe B MPOIIECCE, PABHO U3MEHEHUIO SHTAIBIIUN CUCTEMBI.
3) moxa3zarenb MOJUTPOIIBI PaBEH €IUHULIC.
4) abcomoTHast paboTa paBHa MPOU3BECHHIO JIaBIICHHS padoyero Teina Ha U3MEHEHHE ero o0bhEma.



5) yaenpHas paboTa paBHa MPOW3BEICHUIO Ta30BOM MOCTOSHHOW paboyero Teina Ha U3MEHEHHUE €ro
TeMIEepaTyphbl.

Ortsert: 245

ObocHOoBaHME: HA OCHOBAHMHU MEPBOTO 3aKOHA TEPMOJMHAMUKU M ypaBHEHHs Maiiepa IOKa3bIBaeTCs,
YTO TEIUI0, TOJBEAECHHOE (WM OTBEACHHOE) CHUCTeME B M300apHOM MpoIlecce paBHO HM3MEHEHUIO
SHTAJILIIUU CUCTEMBI (BapuaHT 2). B o0miem BeIpaskeHUU pabOTHI Ta3a B TEPMOIMHAMUYIECKOM IIpoIIecce,
MPEJCTABISAIONIEM HHTETpall JIaBJICHUS 1O 00BEMY, Al M300apHOTO TMpolecca MOCTOSHHOE JABJICHHE
MO>XHO BBIHECTH 3a 3HAK MHTErpaja, IpU 3TOM MOJy4daeTcs BbIpaK€HUE aOCOIIOTHOW paboThl B BUE
MIPOM3BE/ICHUS JIABJICHUS Ta3a Ha M3MeHeHue ero oOwnéma (Bapuant 4). [duddepenmupys ode yactu
YpaBHEHHUSI COCTOSIHUS HieanbHoro rasa pv = RT, 3anucanHoe uepe3 yAenbHblil 00bEM, U yuuThiBasg R =
COSNSt ¥ OCTOSIHCTBO JaBJICHUs B M300apHOM Mpoiiecce, nonydaeM audpdepeHimansioe ypasuenue pdv
= RdT, unTerpupys KoTopoe, mojiy4aeM BbIpakeHHe yneinbHoi padoThl: | = RAT, 1.e. ynenpHas pabota
paBHa TPOU3BENIEHUIO Ta30BOM MOCTOSTHHOM R pabouero tenma Ha m3meHeHue ero temmeparypbl AT
(BapuanT 5). BapuanT 1) HeBepHBIH, T.K. SHTpONHUS B M300apHOM IpOLECCE M3MEHSIETCs, BapUaHT 3)
HEBEPHBIH, T.K. M0Ka3aTesb MOJUTPOIBI B ©300apHOM MIPOLIECCE PABEH HYIIO.

3anaHue ¢ BHIOOPOM OTBETA
0a30BBIl YPOBEHB

3amanue 5.
Ilpouumatime mexcm, 6vlOepume OOUH NPABUILHLIN GAPUAHM OMEEMA U 3aNUUIUMEe apeyMeHmMbl,
000CHO8bIBAIOWUE BbIOOD OMBEMA
B kakoMm paBHOBECHOM TEPMOIMHAMHYECKOM TIPOIIECCE SHTPOTIUS CHCTEMBI HE U3MEHSIETCS?
1) u3oTepMHUUECKU.
2) U30XOPHBIH.
3) anuabaTHBIN.
4) n300apHBIi.
5) MOUTPOTIHBIMA.

Orser: 3

O6ocHoBaHue: B aauabaTHOM TMPOIECCE HET TeIJIoOOMEHa CHCTEMbl M OKpYKAIOIeH Ccpempl,
CIIeZIOBATEIIbHO, BXOJIsIIee B mHTerpasl Kinay3uyca, BeIpakaronmii N3BMEHEHHE SHTPOITUH, HJIEMEHTAPHOE
KoJmuecTBO Terna B mponecce 0 = 0. B wm3ommpoBaHHbIX (ammabaTHbIX) cuctemax ds = 0,
CIIEZIOBATEIILHO, S = CONSt, T.€. SHTPOIUS CHCTEMBI OCTAETCSI IOCTOSIHHOM.

3ananue ¢ BHIOOPOM OTBETA
0a30BbIN YPOBEHB

3aganue 6.
Ilpouumaiime mexcm, 6vibepume 0OUH NPABUILHBIL BAPUAHM OMEEeMA U 3ANULUME aAPSYMeEeHNbL,
000CHOBbIBAIOWUE 8bIOOD OMBEMA
B KkakoM TepMOJMHAMHYECKOM IPOLECCE JABJICHUE SBISICTCS JIMHEHHON (QyHKIUEH aOCOMOTHON
TeMneparypbl?
1) aqnaGaTHBIA.
2) N30XOPHBIH.
3) U30TepMUYECKUI.
4) NOTUTPOITHBIH.
5) u3o6apHbIii.

Otser: 2

ObocHoBaHMe: A M30XOPHOTO Tpolecca V = const M, cienoBaTeiabHO, V = const. V3 ypaBHEHUs
cocTosiHUA uaeanbHoro rasza pv = RT moxHo 3amucate p = RT/v. T.x. R/v = const, u3 uero cnenyer, 4to
TaBJICHUE [ SIBISIETCS JTMHEHHOHN (yHKIMeH aOCOTIOTHOM Temmepatypsl T.

SaﬂaHI/IC C BLI60pOM OTBCTAa



0a30BbIif YpOBEHb
3ananue 7.
IIpoyumatime mexkcm, 6vibepume QOUH NPAGUTLHBIL GAPUAHM OMEemMa U 3aNuUUiUme apeyMeHmbl,
0bocHosbI8alOWUE 8b1O0P Omeema
@uU3MYECKUN CMBICI XapaKTEPUCTUYECKOU ra30BOM NIOCTOSHHOM:
1) u3meHeHne BHYTpEHHEW SHEPTUU Taza npu u3o0apHoM Harpese Ha 1 K.
2) KOJIMYECTBO TeIlIa, epelanHoe razy npu n3obapHoMm Harpese Ha 1 K.
3) UCTUHHAS TETUIOEMKOCTh JAHHOTO Ta3a MpH U300apHOM Harpese.
4) cpenHss TEIVIOEMKOCTh IaHHOTO ra3za npu n3obapHom Harpese Ha 1 K.
5) paboTa 1 xr manHOTO ra3a npu n300apHoM Harpese Ha 1 K.

Otser: 5

O06ocHOBaHME: HAa OCHOBAHMU YPAaBHEHHUs COCTOSIHMS HjaeanbHoro rasa pv = RT g mzobapHOro
mpolecca crpaBeyinBo BblpaxkeHHe pAv = RAT, Beipaxkenue pAv mpenctaBisier coOOi yIenbHYIO
padoty | (pabotry 1 kr) rasa B m3obapHoM mpoiiecce, otctioga R = | / AT. Tlomaras AT = 1 K,
packpeiBaeM ¢usnueckuii cmpicii R: pabora 1 xr mganHoro raza mpu u3o0apHoM HarpeBe Ha 1 K
(BapuaHr ).

3anaHue ¢ BHIOOPOM OTBETA
0a30BBbIl YPOBEHB
3aganue 8.
Ilpouumatime mexcm, @vlOepume OOUH NPABUILHLIN GAPUAHM OMEEMA U 3aNUUUMe apeyMeHmbl,
000CHO8bIBAIOWUE BbIOOD OMBEMA
N3orepma B p-V KoopauHATaX MPEICTABISICTCS:
1) mpsiMoH.
2) nyroi OKpy>KHOCTH.
3) mapaboJioii.
4) paBHOOOKO# TUIIEpOOIIOH.
5) HepaBHOOOKOM TUTIEPOOIIOH.

Ortger: 4

Ob6ocHoBanue: u3 ypaBHeHus coctossausi pV = MRT mpu T = const, momydaem pV = const, 4TO
npeacTaBiser co0Ol HESBHO 3aJlaHHOE YypaBHEHHE THIEpOOJIbI, T.K. TepeMeHHble p U V BXOIST B
ypaBHEHHE B OJJMHAKOBOM (IIEPBOIA) cTeneHu, To runepbosa pV = const paBHoOOKas (BapuaHT 4).

3aJjaHu€e Ha yCTaHOBJIEHHUE NTOCIIEJ0BATEIbHOCTU
NOBBILICHHBIN YPOBCHb

3aganue 9.
IIpouumaiime mexcm u ycmanogume nocieo008amenbHOCb.
B xakoli MOCIENOBAaTEIBbHOCTH OIPENEISAETCS OTHOCUTENIBbHAS BIIAXXHOCTb BO3/yXa C IIOMOILBIO
NICUXPOMETpa U MCUXPOMETPUUECKOI TabIuIbl?
1) 3aBoAMTCS MpYyXMHA MPUBOJAA BEHTWIATOpPA M 3aIyCKAETCS BEHTUJIATOP, MPOTATMBAIOIIMKA BO3AYX
yepe3 CMauyMBaeMylo BOJIOW TKaHb, KOTOPOI 00E€pHyTa Koj10a «MOKpPOTo» TEpMOMETpA.
2) ICUXPOMETP YCTAHABJIMBACTCSI B IOMEILICHHH, TJI¢ OMPEACIISAETCS BIaKHOCTh BO3/IyXa HE MEHEe, YeM
3a 15 MuHYT 10 Havasa HaOMIOICHUH.
3) Mo MOKa3aHMIO «CYXOTro» TePMOMETpa M HalJIGHHOW Pa3sHOCTH TEMIEpPaTyp «CyXOro» U «MOKPOTO»
TEPMOMETpa IO NMCUXPOMETPUUECKOH TabIulle ONpeaessieTcss OTHOCUTENbHAS BIaXXHOCTb.
4) CHUMAIOT NIOKA3aHUS «CYXOTO» M «MOKPOT0» TEPMOMETPA; HAXOAAT UX Pa3HOCTb.
5) konby ¢ TEPMOMETPHUYECKUM TEJIOM «MOKpPOI0» TEpMOMETpa CMAauMBaeTCsl BOJOW W3 IMIIETKH,
OCYLIECTBJIAS IEPUOANYECKUH TT0IBOJ KaIleIb BOBI.

3amuiunre COOTBCTCTBYIOIIYIO IMOCJICAOBATCIIBHOCTD I_II/I(I)p CJICBA HAIIPAaBO:
| 5 | 2 1 | 4 | 3 |




3aJaHuE Ha yCTaHOBJIEHUE MTOCIIE0BATEILHOCTU
IIOBBILLICHHBIN YPOBEHb

3ananue 10.
IIpouumatime mexcm u ycmanogume nocieo008ameabHOCHb.
B xakoil 1OCIIEIOBAaTEIBbHOCTH OCYIIECTBIISIOTCS TEPMOJAMHAMMYECKHE IIPOLIECCHl B DJIEMEHTax
KOHJICHCAIIMOHHOW MapoTypOMHHOW yCTAaHOBKH, PAa0OOTAMOIIECH IO TEOPETUYSCKOMY IMKITY PeHKWHA,
Ha4yMHasl C HarpeBa )KUJIKOCTU B IaPOBOM KOTJIE?
1) naBneHue KOHIeHCaTa aIMabaTHYECKU OBBIIACTCS MUTATEIbHBIM HACOCOM, MOIAIOLIUM KU JKOCTh B
IIapOBOM KOTEI TP MAKCUMAJIBHOM JIaBJICHUHU LIUKJIA.
2) orpaloTaBIIMii BIAXHBIA IMap KOHAECHCHPYETCS IMPH IMOCTOSIHHOM JaBJICHHH M TEMIlepaType B
KOHJIEHCATOPE, OTAaBasi HU3KONOTCHIMAIBHYIO TEILIOTY XOJO0AHOMY UCTOYHHKY.
3) KMJAKOCTh NpHU IOCTOSIHHOM JIaBJICHUM HarpeBaeTcsi B IMAapOBOM KOTJIE /0 KHUIIEHHS; 110 Mepe
WCTIApEHUSI )KUIKOCTH 00pa3yeTcs BIaKHBIM HACHIIIEHHBIN Tap.
4) meperperblii map MOCTYNaeT B MapoBYIO TYpOMHY M, pacHIMpssch aauadaTHYecKd, COBEpLIaeT
MEXaHUYECKYIO paboTy.
5) cyxoll HachllEHHBIH Map NpU TMOCTOSIHHOM JaBJIEHUU IEperpeBaeTcsl B Mapoleperpenarene a0
MAaKCUMaJIbHOM TEMIIEPATYPHI IUKIIA.

3anuuunTe COOTBETCTBYIOIIYIO MTOCIEI0BATEILHOCTh IM(p ClI€Ba HAIIPABO:
| 3 | 5 | 4 | 2 | 1 |

3aaHue Ha yCTaHOBJIEHHUE MOCIIEI0BATEIbHOCTH
TIOBBIIEHHBIN YPOBEHB

3ananue 11.
IIpouumatime mexcm u ycmaHosume nocie008amenbHOCMb.
B kakoli mocnenoBaTeaIpHOCTH U3MEHSIOTCS TEPMOIMHAMHYECKUE MapaMeTphl BEIIECTBA PU NEPEBOJE
W3 KUJKOTO COCTOSIHUA B MIEPETPEThId map?
1) moaBOA Temja MpU NOCTOSHHOM JaBJICHMM W TEMIEpaType HACHIMICHUS K KHUISIIEH XUAKOCTH;
YBEJIMYEHHUE CTENEHU CYXOCTH BJIAXKHOTO Iapa.
2) HarpeB KUAKOCTH IPU MOCTOSSHHOM JIaBJICHUH.
3) moxBoA TeIa K CyXOMY Mapy IpH MOCTOSHHOM JaBJICHUU; MOJy4YeHHE IEepPerpeToro mnapa;
YBEJIMUYEHUE TEMIIEpaTyphl U YAEIbHOr0 00bEMa MeperpeToro mnapa.
4) moIBOJA K >KMJIKOCTH CKPBITOM TEIUIOTHl MapooOpa3oBaHMs MPU JaHHOM JaBJICHUU; 0Opa3oBaHUE
BJI&YKHOTO HACBIILIEHHOIO Mapa.
5) monHOE ucnapeHue XuaKou (asbl; 00pa3oBaHMEe CyXOTo HACHIILIEHHOTO Mapa.

3anumure COOTBCTCTBYIOIIYIO ITOCJIEA0BATCIIBHOCTD I_[I/I(bp CJICBA HAIIPpAaBO:
| 2 | 4 | 1 | 5 | 3 |

3aaHue Ha YCTaHOBIIEHHUE MOCIIEOBATEILHOCTH
MOBBIIICHHBIA YPOBEHD

3amanue 12.
IIpouumatime mexcm u ycmanosume nocie008amerbHOCMb.
B kakoif mocienoBaTenbHOCTH OCYIIECTBISIOTCS TEPMOJMHAMUYECKUE TPOIECCHl B IHUKIE TpHHKIepa-
Cabar>, HaunMHAs C TOYKU JUArPaMMBbl COCTOSIHHSI, COOTBETCTBYIOLIEH MHHHMMAaIbHOMY IAaBIEHUIO H
MaKCUMallbHOMY 00bEMY pabodero Tena?
1) amnabaTHOE C)KaTHE.
2) U30XOPHBIN OTBO/I TETLJIA.
3) u300apHBIii MOABO/I TETLIA.
4) U30XOpHBIN TIOJIBO TEILIA.
5) aguabaTHOE pacIIupeHHeE.

3amuiunre COOTBCTCTBYIOIIYIO IMOCJICA0BATCIBHOCTD I_II/I(bp CJICBA HAIIPaBO:
| 1 | 4 3 | 5 | 2 |




3aﬂaHI/IC Ha YCTaHOBJICHUC COOTBCTCTBUA

3aganue 13.

IIOBBILLICHHBIN YPOBEHb

Hpouumaﬁme meKkcm u ycmaHhoesunie coomeemcecmeue
Haiitu cooTBeTCTBHE MCKAY MMOHATUAMU TCPMOAUMHAMUYCCKUX BCJIMYNH U UX OIIPCACIICHUAMMU.

K xaxmoi mo3unuu, JTaHHOW B JICBOM CTOJIOIE, TTOJOCPUTE COOTBETCTBYIONIYIO TIO3UIMIO U3 MPABOTO

cToJona:

Brimonasiemast 3amada

IToka3aTenb COOTBETCTBHUS

A | Pabora

MakcumanbHas noJie3Hast pabora
(paboTOCIOCOOHOCTh CUCTEMBI), KOTOPYIO MOXKET
COBEPIIUTH CHCTEMA, TIPU MEPEX0ie U3 HA4YaIbHOTO
COCTOSIHHS B COCTOSIHUE  paBHOBECHS  C
OKpY»Karollen cpenou

b | DHTanenus

DOyHKIMSA COCTOSIHUS TEPMOIMHAMHAYECKOI
CUCTEMBI, MOJHBIN JuddepeHIranT OoT KOTOpoi
paBEH OTHOUIEHHUIO BJIEMEHTApPHOIO KOJHWYECTBa
TeIjia, TEePEAAaHHOTO Ha OECKOHEYHO MajioM
y4acTKe Mpolecca K TeMmeparype CHUCTEMBbI Ha
3TOM y4acTKe

B | DuTponus

Jounst Tenna, KOTOpass HA IPU KaKWUX YCIIOBHSX HE
MOXET OBbITh MpeoOpa3oBaHa B IMOJIE3HYIO paboTy;
HU3KOTIOTEHIIMAIbHOE  TEIUIO,  MepeaaBaeMoe
OKpYIKaloIen cpene, paboTOoCIIOCOOHOCTh
KOTOPOTO paBHA HYJIIO

I' | Dkceprus

DOyHKIUSA COCTOSIHUS TEPMOIMHAMUYECKOI
CHUCTEMBI, paBHasi CyMME BHYTPEHHEW SHEpPruu
CHUCTEMBbl U TIPOW3BEACHUS ABJICHUS CHUCTEMBI H
3aHHMaeMOro €0 00béMa

XapakTepucTika HM3MEHEHHMsI  MaKpPOCOCTOSHUS
TEPMOJMHAMUYCCKON CHCTEMBEI; byHKIUA
mporiecca, IPEACTaBIAmONIas Cco00M  WHTErpai
JABJICHUS 110 00BEMY

3anuiuTe BHIOpaHHbIe HU(PHI 110 COOTBETCTBYIOIIUMH OYKBAMH:
A b B r
5 4 2 1
3amaHue Ha YCTaHOBJIEHUE COOTBETCTBUS
MOBBIIIEHHBIA YPOBEHB
3amanue 14.

Hpoqumalime mexkcm u ycmaHoesume coomeenicmeue
Haiitu cooTBeTCTBHE MCXKAY TCPMOANHAMUYICCKUMHU BCIIMYNHAMU U OTTMCAHHUEM UX BBIPAXKCHUA

K xaxmoi mo3unuu, TaHHOW B JIEBOM CTOJOIE, TOAOEPUTE COOTBETCTBYIOIIYIO MO3UIMIO U3 MPABOTO

croJona:

Brmonasemas 3aJayda

Ilokazartenb COOTBETCTBUS

A ‘ Tepmuueckuit KI1J1 nukina Kapao

1

| OtHoleHne 1300apHOI K M30XOPHOHN




TEII0EMKOCTU pabovero Tesa

b | [loka3arens anuadaTs 2 | Eguauna  MuHYC — OTHOIIEHHE  aOCOJIFOTHBIX
TEMIIEpaTyp XOJIOJHOTO M TOPSYETO0 HCTOYHHKOB
TeIa
B | YauBepcanpHas rasosast | 3 | Macchl BOASHOTO mapa, mpuxoismascs Ha 1 m°
MIOCTOSIHHASI BJIQXKHOTO BO3/lyXa
I' | AGconroTHas BIaKHOCTb 4 | Maccel BOJASHOTO mapa, mpuxoismascs Ha 1 M

CYXOTO BO3/yXa

5 | Pa3HOCTh yIeNnbHBIX MOJIAPHBIX H300apHON W
M30XOPHOM TEIJIOEMKOCTH ras3a

3anuuunTte BEIOpaHHbIE HUQPHI 10 COOTBETCTBYIOIIMMH OyKBaMHU:

A b B

w =

2 1 5

3aaHue Ha YCTAaHOBJIEHUE COOTBETCTBUSA
MOBBIIICHHBIN YPOBEHb
3ananue 15.
IIpouumarime mexcm u ycmanosume cOOmeemcmeue
Haiitm  cooTBercTBHME  MEXAy KOHEYHBIMM  3HAUEHUSMH  [OKa3areias IMOJHUTPONBI N U
TEPMOJUHAMUYECKIMH ITPOIIECCAMU

K kaxmo# mo3ummu, JaHHOW B JIEBOM CTOJIONE, MOJ0EPUTE COOTBETCTBYIONIYIO TIO3UIIUIO U3 MPABOTO
cToJbIa:

Beinonnsemas 3anaya Ilokazarenb COOTBETCTBUS
A |n=k 1 | AgnabatHoe pacuIupeHue
b |n>k 2 | U30xopHbIii HAarpes
B |n<k 3 [ToauTpomHOE pacupeHue C MOIBOIOM TETUIOTHI
I' in=1 4 | U30TepMHUYECKOE CIKATHE
5 | [lonuTponHoe cxaTHe ¢ NOJBOJAOM TETIOTHI

3anuuTte BeIOpaHHbIE HUQPHI IO COOTBETCTBYIOIIUMH OYKBaMH:

A b B

&~

1 5 3

3aaHue ¢ pa3BEpPHYThIM OTBETOM

Bricokuii ypoBeHb
3amanue 16.
IIpouumaiime mexcm u 3anuwiume pazeepHymsiii 060CHO8aHHbIN omeem. B ciyuae pacuemnoii 3aoavu,
3anucamov pewienue u omeem.
Ilo pe3ynbpraTaM »5KCIIEpUMEHTOB Oblla IOJIydeHAa SMIMpPUYECKas 3aBHUCUMOCTh aOCOJIIOTHOTIO
konuuecTBa Teria Q(t) (x/lx), moaBeIeHHOTO K HEKOTOpPOW Macce rasa, Kak (pyHKIMs TeMIleparyphl,
annpoKCUMUpOBaHHas B Auana3zoHe temneparyp 50-200°C ypaBHeHHEM KBaJpaTHOM mapaboJibl

Q(t)=0,025t> —2t +80.
Onpenennute HCTUHHYIO TEIUIOEMKOCTB ra3a mpu remmeparype 80°C.

OTBeT (peI_HeHI/Ie): I10 OHpe,Z[eJIeHI/IIO HNCTHUHHAasA TCHHOéMKOCTB OHpe,Z[eJISIeTC}I BLIpa)KeHI/IeM
d
c-949
a7
T.K. KOJIMYCCTBO TCIIJIOTHI B BKCHepI/IMeHTaX OHpeILeJ'ISIJIOCL B (byHKHI/H/I BMHI/IpI/IquK()ﬁ TeMHepaTprI t,
TO BLIpEl)KeHI/Ie HCTHHHOﬁ TeHﬂOéMKOCTI/I 3aIlIUIICTCA B BUAC




c-d49._ i(o,ozst2 —2t+80)= 0,05t 2.
dt dt
[Tpu Temneparype t = 80°C uctunHHas TEIUIOEMKOCTh ra3a paBHa
C=0,05t-2=0,05-80-2 =2 k/[x/K,
rac B 3HAMCHATCIIC PAasMCPHOCTU YKa3aHbl KCJIBBUHBI, T.K. USMCHCHUC TCMIICPATYPLI B KCJIIbLBHMHAX U
LEIBCUAX OJUHAKOBO.

Hcrnanas TemmoémiocTh ra3a npu temrnepatype 80°C paBna 2 kJ[x/K.

3aiaHue ¢ pa3BepHYThIM OTBETOM
Bricokuii ypoBEHb
3ananue 17.
Ilpouumatime mexcm u 3anuwiume pazeepHymviii 000CHO8aAHHbIL omeem. B ciyuae pacuemnoii 3a0auu,
3anucame pewieHue u omeen.
Bbrancnute Maccy W IJIOTHOCTh METaHa, COZIEp)Kallerocs B CTANbHOW HE TEIIOW30JIMPOBAHHOU
nucTepHe 06béMoM 50 M2 pu abcomoTHoM faBiennu 60 kI'c/cm? u Temmeparype 25°C.

OtBer (pemieHue): T.K. 1O YCJIOBHIO IHCTEpHA HE TEIJIOM30JMPOBAaHHAs, TO TIPH YKa3aHHOU
temmepatype 25°C mpu 3aganHOM napierun 60 kI'c/cM? MeTaH HAXOJUTCS B Ta3000Pa3HOM COCTOSHHH,
CJIEIOBATEIILHO, €T0 TSPMOJIMHAMUYCCKUE TTapaMeTpPhI CBSI3aHbI YPAaBHEHUEM Ta30BOT0 COCTOSTHUS U TIPH
JaHHBIX JAaBJICHUMU H TEMIICPpATYypE METAaH MOXKHO CUHUTATh HACAJIbHBIM I'a30M. TOF)Ia U3 ypaBHCHUSA
COCTOSIHUS M/ICATBHOTO Ta3a

pVvV =mRT,
Macca U INIOTHOCTh METaHa, COOTBETCTBEHHO, PABHBI:
= p_V = —60 98,150 =1899 KT,
RT 052-298
P _m__bp _60-%81_ 38 Kr/M°,

vV RT 0,52-298
rie R = RJ/M = 8,3144/16 = 0,52 x/lx/(xkr'K) — ynenpHas ra3oBas MocTOsiHHas meraHa, M = 16
KI/KMOJIb — MoJisipHass Macca MeraHa, R, = 8,3144 k/lx/(xmons'K) — yHuBepcanbHas ra3oBas
nocrostHHas; 98,1 — mepeoHO# KoddduImenT u3 kI'c/cm? B kI]a.
Macca MeTaHa B riuctepre 1899 Kr, mIOTHOCTH MeTaHa 38 Kr/M°.

3amaHue ¢ pa3BepHyThIM OTBETOM
Bricokuiil ypoBeHb

Samanue 18.
Ilpouumatime mexcm u 3anuwiume paseepHymviii 000CHO8aAHHbLIL omeem. B ciyuae pacuemnoii 3a0auu,
3anucams peuieHue u omeemn.
BoruncnuTh cpenHee 3Hau€HHE TMOKa3aTelNs MOJMTPOIBI CKATHS BO3AyXa B LWIMHAPE KOMIIPEccopa,
€CJI CTeNeHb CKATUA € = 5, a0COJIIOTHOE JaBlIeHUE BO3yXa B IMUIMHIpPE B Havane cxxatus P1 = 94 klla,
abcoroTHOE JaBiieHHe KoHIa cxkatus P2 = 985 klla. OmpenenuTh, sBISETCS JU CXKATHE YCIOBHO
anuabaTHBIM WM MPOUCXOAIIMM C TEIIOOOMEHOM MEXIy CXKHMAeMbIM BO3AYXOM U CTEHKAMH
UWIMHPA; B 3TOM Clly4yae OIpe/IeiNTh HAlpaBJICHNE TEIIOBOTO MOTOKA.

OtBer (pemieHue): T.K. B 0oOlIeM cilydae B M30XOpHAas TEIUIOEMKOCTh HIEANLHOTO Ta3a 3aBUCHUT OT
TEeMIIepaTyphl, TO IEpEeMEHHBIM OyJEeT U MOKa3aTeab MOJUTPOIBI N. Toraa ypaBHEHHE MOJIUTPOIIBI

pV" =const
HE ONMCBHIBAECT TEPMOJMHAMUYECKUIN MPOLIECC CHKATUA C MEPEMEHHON TEILNIOEMKOCTBIO. B 3TOM Ciiyuae
YCIIOBHO NPUHUMAsl MPOLECC MOJUTPONHBIM, MNPOXOIAIIMM 4YEpe3 TOYKHA JUarpaMMbl COCTOSIHUS,
COOTBETCTBYIOIIME 33JaHHBIM JIaBJICHHUSIM U 00BbEMaM, MOKHO BBIYHUCIUTH YCIOBHOE CpEHEE 3HAYCHHE
n. Jlorapudmupyst ypaBHEHUE MOJIUTPOIILI, 3allMCAHHOE NIl HA4aJbHOM M KOHEYHOW TOYKH Ipoliecca
CXKaTHs

AR A
MOJIy4aeM



T.K. IO OIpENENeHUI0 CTENEHb CXKAaTUs € SBJSAETCS OTHOLICHHEM HAadaJbHOIO Vi M KOHEYHOIo V2
00BEMOB Ta3a, TO BEIPAKEHHE /IS TIOKA3aTelsl HOJIUTPOIBI IPUMET BUT

n-—PL
lge
HO[[CTaBJIﬂ?[ HUCXOOHBIC JaHHBIC, HOquaeM
p
ne—PL_ " 94 44507 ~146.
Ige Ig5
B npeamosiokeHHH IMOCTOSIHCTBA TEIIOEMKOCTH TOKasaTelnb aauabatel Bo3mayxa K = 1,4, T.k.

nojxydeHHoe 3HadeHue n = 1,46 # k = 1,4, To mpoliecc cxxaTusi HE SBIACTCS YCIOBHO aauaOaTHBIM.
[Tockoabky N > K, TO c)KaTHE OCYIIECTBIISIECTCS € MOIBOJIOM TEIIa OT CTEHOK MUJIMHIPA K BO3IYXY.
CpenHee 3HadYeHHE TOKa3aTells MOJUTPOIBI CKaTHs Bo3myxa N = 1,46, T.k. n > K, 1o Ccxkarue
MPOUCXOJUT C TIOJIBOJIOM TEIIa OT CTEHOK IIWJIMHJIPA K BO3IYXY.

3ajaHue ¢ pa3BEPHYTHIM OTBETOM
Bricokuii ypoBEHb
3ananue 19.
Ilpouumatime mexcm u 3anuwiume paseepHymvili 000CHO8aHHbIIL omeem. B ciyuae pacuemnoii 3a0auu,
3anucams peuienue u omeen.
B tepmoanHaMuyeckoMm mpoliecce K rasy HOJBOAMUTCS TEIUIOTa, B pe3yibTare yero naienue (klla)
WU3MEHSETCA 110 3aKOHY
5
=

Kaxkyro paboTy coBepmut ra3 nmpu paciiupeHuu ot 3 a0 7 J.

OtBer (pemieHue): abCcoMOTHAsS paboTa rasa B TEPMOJUHAMHUYECKOM Iporecce 1-2 B oOmem ciydae
BBIPa)KaeTCsl HHTETPAJIOM

rae Vi1 u V2 — HayalbHBIA U KOHEYHBIH 00HEM, COOTBETCTBEHHO.
Wuterpupys 3amanHoe ypaBHeHue aaBiieHus p(V) ¢ y4éToM MPEIIOKEHHOW B YCIOBHH 3aJauu
pasmepHoCTH aaBieHus B kKlla u 00bEMa B TUTpax, mojyyaem

Vv, V2 g v, 7
L=[p)av = [—=dv =524V] =10| =10-(J7 - 3)=9137 xlTa'm.
v, v1\/\7 v 3

IlepeBoss TonydeHHOE 3HauYeHue pabotel B cuctemy CU ¢ yuérom 1 klla = 103 a u 1 1= 103 M3,
noxyyaem L = 9,137 JIx.
Pab6ora ra3a paBna 9,137 JIx.

3aaHue ¢ pa3BEpHYThIM OTBETOM
Bricokuii ypoBeHb

3aganue 20.

IIpouumaiime mexcm u 3anuwiume pazeepHymoiti 060CHO8aHHbIN omeem. B ciyuae pacuemnoil 3a0ayu,
3anucamov peuienue u omeem.

A30T Mmaccoit 1 kr m abcomrotHeiM AaBineHueM p = 470 xlla m3zo0apHO pacumpsieTcs B LHWIMHIpE
muamerpoM D = 130 mwm, mogHumas mopiieHb Ha BbicoTy h = 240 mm. Ompenenuts paloty rasa,
U3MEHEHHE DHTAJBIIMM M IOJBEJIEHHOE KOJMYECTBO TEIIa, CUMTas a30T MACaIbHBIM Ta3oM ¢
IIOCTOSIHHOM TEIUIOEMKOCTBIO.



OtBer (pemieHue): T.K. MO YCIOBHIO TEPMOAMHAMHYECKHH mpolecc H300apHBI, TO paboTa rasza
BBIYHCIISICTCS TI0 (hopMyIie
L=pAV,
rjae P — abcoroTHOE AaBiieHne, AV — u3MeHeHue o0bEéMa raza B m300apHOM Ipoliecce.
Jlia nunuHapa usmeHenue ooréma AV paBHO
D?  314.130°

AV = h

n 240-10° =3184 1.

Pabora raza
L = pAV =470-3184=1496 JIx.
AGCOIIOTHOE M3MEHEHHUE SHTAIbIIUU Ta3a IPU MOCTOSHHOW YAENbHON M300apHOM TEmIoEMKOCTH Cp
ompenensercs no Gopmyie
Al = m-c, -AT,
rae m = 1 kr — 3ajanHas Macca azota, AT — u3MeHeHHne TeMneparypsl raza B 1300apHOM Ipoliecce.
VY nenbHas nuzo0apHas TEINIOEMKOCTD CBsi3aHa ¢ M30XOPHOM ypaBHEeHHEeM Maiiepa
Cp =C, +R=0,743+0,297=1,04 x/Dx/(krK),

TJ€ Cv — ITOCTOSIHHAS MacCOBasi N30XOPHAs TEIVIOEMKOCTh HICAJIBHOTO Ta3a

M, 20,8

UM 28

M = 28 Kkr/kmoJib — MOJIApHAas Macca a3oTa, |ICv — MOJISIPHAs M30XOpHAs TEIUIOEMKOCTh HJCATBHOTO
rasa, 3aBHCSAIIAst OT YKCJIa CTEIeHEH CBOOOIbI MOJIEKYJIBI |

= 0,743 xJ[x/(kr-K),

i, = l2 R, = 2.8,3144 = 20,786 ~ 20,8 K[/ (kMob-K),

JUISL IBYXaTOMHBIX Ta30B, K KOTOpbIM OTHocuTcs aszor, I = 5, R, = 83144 xJx/(kmonb'K) —
YHHUBEpCallbHasl ra30Basi IOCTOSIHHAS.
R — yaenbHas ra3oBas IOCTOSIHHAS a30Ta

R
= ﬁ _83d _ 0,297 kJIx/(xr-K).
W3 ypaBHEHHUSs COCTOSIHUSA UACATHLHOTO ra3a
pVvV =mRT
IIPH MIOCTOSITHHOM JIaBJICHUU MOYHO 3aIucaTh
PAV = mRAT .
Orcroga nu3menenue temreparypsl az3ota AT paBHO
AT = PAY.
mR
[Ipu m = 1 kr yncinenHo AT paBHO
AT = pAV =£ _ 1496 —504 K.
R R 297

YucneHHoe 3HaueHHEe a0COIOTHOTO U3MEHEHUS SHTAJIBIIMM a30Ta Maccoi M = 1 Kr paBHO
Al =c,, -AT =104-504 =524 k/lx

B n300apHOM mporiecce MoABeICHHOE TEIUIO HAET Ha NMIPUPAILCHUE SHTAIBIIMK pabodero Tena, T.e€.

Q=AIl =524 xJxk.
PaGora, coBepimaemast a30ToM MpH U300apHOM Harpeme, paBHa 1496 Jx. V3MeHeHne >HTaIbINU Ta3a
PaBHO MOABEACHHOMY KOJMYECTBO TeIia U paBHO 5,24 k/[x.

KJIFOUM K OLIEHMBAHUIO TECTOBBIX 3AJJAHUI 10 BAPUAHTY 2

Ne Bepnslit oTBET Kpurepun
3aJaHus
1. 1245 16 — momHOE paBUIIBHOE COOTBETCTBHE
00 — ocTanpHbIe cIydan
2. 234 16 — monmHOE paBUIIBHOE COOTBETCTBHE
006 — ocranpHbIe cydan
3. 14 16 — momHOE MpaBUIIBHOE COOTBETCTBHE




00 — ocranpHble cydan

4. 245 16 — monmHOE NpaBUIIBHOE COOTBETCTBHE
00 — ocranpHble cydan
5. 3 16 — moHOE NpaBUIIBHOE COOTBETCTBHE
00 — ocranpHbIe cydan
6. 2 16 — momHOE NpaBUIIBHOE COOTBETCTBHE
00 — ocranpHbIe cIydan
7. 5 16 — moHOE paBUIIBHOE COOTBETCTBHE
00 — ocranpHble cydan
8. 4 16 — moTHOE paBUIIBHOE COOTBETCTBHE
00 — ocranpHble cydan
9. 52143 16 — moHOE paBUIIBHOE COOTBETCTBHE
00 — ocranpHble cydan
10. 35421 16 — moTHOE paBUIIBHOE COOTBETCTBHE
00 — ocranbpHble cydan
11. 24153 10 — moJTHOE MPaBHILHOE COOTBETCTBUC
00 — ocranpHble cyyan
12. 14352 10 — moJTHOE MPaBHILHOE COOTBETCTBUE
00 — ocranpHble cydan
13. A5B4B2T'1 16 — moTHOE paBUIIBHOE COOTBETCTBHE
00 — ocranpHble cydan
14. A2B1B5I'3 16 — ToTHOE paBUIIBHOE COOTBETCTBHE
00 — ocTanbHbIe CIydau
15. A1Bb5B3T4 10 — moJIHOE MPaBHJILHOE COOTBETCTBUE
00 — ocTanpHbIe CIydau
16. Hctunnas TEII0EMKOCTh rasa npu | IlonHelii  mpaBUIBHBIA — OTBET  HAa  3aJaHUe
temnepatype 80°C pasna 2 k/[x/K. olleHMBaeTcss 3 OajulaMH; eclid JIONyIIeHa OjHa
OIIMOKA/HETOYHOCTH/OTBET MpPaBWIIBHBIN, HO He
noyHbI - 1 Oam, ecnu jomyiieHo Oonee OIHOM
OLIMOKK/OTBET HENPaBUIIbHBIN/ OTBET OTCYTCTBYET -
0 6amoB
17. Macca wmerana B uucrepHe 1899 kr, | [lomHplii  TpaBUNBHBIA ~ OTBET HAa  3a/JaHHE
[JIOTHOCTH MeTaHa 38 Kr/m3. oleHnBaeTrcs 3 OaulaMu; €cid JOMyIIeHa OJHa
OLIMOKA/HETOYHOCTB/OTBET MPaBWIbHBIN, HO HeE
nonHbI - 1 Gamn, ecnu gomymieHo Oonee OAHOM
OLIMOKK/OTBET HENPaBUIIbHBIN/ OTBET OTCYTCTBYET -
0 6amnos
18. Cpennee 3HaueHHe MoOKa3aTens monuTpomns! | [lomHBI  mpaBUIBHBIA ~ OTBET Ha  3aJaHue
cokatus Bo3myxa n = 1,46. T.k. n > k, To | olleHuBaeTcss 3 OaiyiamMu; ecid JOMyIeHa OJHa
CKaTHe HPOUCXONUT C TMOABOIOM TeIIa OT | OMIMOKAa/HEeTOYHOCTH/OTBET NPAaBHIBHBIH, HO He
CTEHOK IIWJIMHIPA K BO3AYXY. noiHbI - 1 Gamn, ecam nomymieHo Ooiiee OmHON
OLIMOKK/OTBET HENPABUIbHBIN/ OTBET OTCYTCTBYET -
0 6amnos
19. Pa6ora raza paBua 9,137 [Ix. IlonmupIfi  mpaBWIBHBIA ~ OTBET Ha  3aJaHue
oleHMBaercs 3 OalulaMu;, €Cii JAOMyIIeHa OJHA
OIIMOKA/HETOYHOCTH/OTBET MPAaBUIIbHBIN, HO HE
moNHEIA - 1 Gamn, ecom nomymieHo Ooiiee OmHOW
OLIMOKK/OTBET HENPABUIbHBIN/ OTBET OTCYTCTBYET -
0 6amnos
20. PaGora, coBepIIaeMas a30TOM npu | IlonHblii  mpaBUNBHBIA ~— OTBET  HA  3aJaHUE
m3obapHoM HarpeBe, paBHa 1496 JIx. | omenmBaercs 3 Oammamu;, ecid IOMYyIIeHAa OIHA
N3menenne SHTAIBIIAA rasa PaBHO | OMMOKA/HETOYHOCTH/OTBET TMPABWIBHBIA, HO HE

TIOABEACHHOMY KOJIMYECTBO TE€IUIAa W PaBHO

5,24 xJIx.

moNHEIA - 1 Oamn, ecaw nomymieHo Ooiiee OmHOW
OIIOKA/OTBET HETIPABUIILHBIN/ OTBET OTCYTCTBYET -
0 6amoB

IIIxana orneHUBaHMA TecTa

IIKaJiIa OCHUBaHUA

WHTEpBaJ OaioB

5 27-30
4 21-26
3 14-20
2 0-13




OHeHO'leIe CpeacTsa mo IMCUMIIJINHE «TepMozmHaMmca u Temjionepeaadar

Bomnpocsl nipu 3amute gabopaTopHbIX padboT (0a30BbIil YPOBCHB):
1. Yro Takoe mporecc TerIonpoOBOAHOCTH?
2. KakoBbl eauHHIBI M3MepeHus: koddunuenta terutonpoBognoctu? Iloyemy chiltydne, NOPUCTBIE U
BOJIOKHHCTBIE MaTEPHUATbI UMEIOT HU3KHE 3HAUCHUS KOI(D(PHUIMEHTA TETUIOTPOBOAHOCTHU?
3. Kak 3ammceiBaetcst ypaBHeHue @yphe ISl IIIOCKOM OTHOCIIOWHOM CTEHKH MPU CTAIIHOHAPHOM pesKkuMe?
4. Kak 3aBUCHT KOS(PQUIMEHT TEIUIONMPOBOAHOCTA OT TEMIIEpaTypbl B JaHHOM ciy4dae? Yem 3T0
OOBSCHUTB?
5. Moxer a1 paccMaTpUBaeMblii Marepuall UMETh JPYTrue BEIMYHHbBI KOA(PPULIMEHTA TEIIONPOBOJHOCTH?
Ecmu na, To B kakux ycnoBusix? B kakux npenenax? [louemy?
6. Yto Ha3pIBaeTCSI KOHBEKTUBHBIM TETUIOOOMEHOM?
7. Kak 3anucheIBaeTcs ypaBHeHHE TeIiooTaauu (ypaBHenue Hetorona - Puxmana)?
8. KaxoBbI (r3HYeCKHid CMBICI M € TMHHUIIBI H3MEPEHUs KOIPPHUITUESHTA TETIO0TIaun?
9. Or kaKuX BEJMYMH 3aBUCUT KOAPPUIMEHT TEII00TIaun ?
10. Kakwue ycnoBusi j1e)aT B OCHOBE TEOPHH 11010015 ?
11. Yro Takoe kpurepuii nogo0Ous?
12. KakuMu KpUTEpUSIMH TIOJIOONST XapaKTepU3yeTcsi KOHBEKTHBHBINA TETUIOOOMEH, B YeM HX (pu3nuecKkuit
cMbIC?
13. Kakoe ypaBHEeHHE Ha3bIBACTCS KPUTEPUATTHHBIM?
14. Yto Takoe cTeneHp YepHOTHI?
15. Ot kakux (haKTOpoB 3aBUCUT BETUYMHA KOAPPUIIMEHTA TEII00T AU ?
16. Kak Ber Mormim Ob1 M3MEHHUTH BETMIMHY KOI(PHUITMESHTA TEIIOOTIaY! B JAHHOH YCTaHOBKE?
17. Yo Bbl noHMMaeTe noJ CII0KHBIM TEII00OMEHOM?
18. Kak onpeensiercst kK03()GUIMEHT CII0KHOTO TeIIoo0MeHa?
19. [Touemy y BepTUKATBLHOU TPYOBbI KOAPDHUIIMEHT TETIOOTAYM TPU MPOYUX PABHBIX YCIOBHUSX MEHBIIIE,
YEM Y TOPU30HTAIILHOM?
20. Kak 3ammceiBaeTcsi ypaBHEHHE TEIUIONIEpEIayun ?
21. Ou3nUecKuii CMBICH U €TMHUIIBI I3MEpeHUs KodhHUITMeHTa TeIyIonepeIayn.
22. Uto TaKkoe cpeTH TeMIepaTypHbIi HAllop M KaK OH BBIYHUCIISIETCS ?
23. KakoBbl 0c0OeHHOCTH pabOTHI TETIIO0OOMEHHHKA TT0 CXEMaM «IIPSIMOTOK» U «ITPOTUBOTOK»?
24. OOBSICHUTh yCTPOUCTBO JA0OpATOPHOM YCTAaHOBKM IO HCCJIECIOBAHHIO PabOTHl TEII00OMEHHOTO
armnapara.
25. OOCTOATENBHO, C MOAPOOHOCTAMH, OOBSICHUTH, TOYEMY CXeMa IMMPOTUBOTOKA BHITOIHEE?
26. Kak ouenuBaere Bbl monydeHHble BeIMUYMHBI KOX(QQUIMEHTa Terionepeaayd B CpPaBHEHHUH CO
CMPaBOYHO-TIUTEPATYPHBIMU JaHHBIMU? [IpudnHbI pacxoxaeHus?
27. Kak u3meHnsiercs K03(h(UIMEHT TeIUionepeiayd B MpoLecce SKCIUTyaTallud TEMIOOOMEHHHKA U 110
KaKUM MpuYruHam?
28. Kak Bbl Morim Ob1 IOBBICHTB 3(P(PEKTHUBHOCTD JAHHOTO TEIIOOOMEHHUKA?
29. KakoBbl OCHOBHBIE OCOOEHHOCTH JIy4HCTOTO TeTI00OMeHa?
30. Kakoe Ten0 Ha3bIBaeTCsi aOCOIFOTHO O€NbIM, a0COIFOTHO MPO3PAYHbIM?
31. B uem cymnocTth 3akoH0B [Ianka u Buna?
32. B uem cymnocTs 3akoHa Credana-bonbiimana?
33. B yem cymHocTh 3akoHa Kupxroga?
34. Uro Takoe creneHb 4epHOTHI? OT KakuxX (haKTOpOB OHA 3aBUCUT?
35. Kak nprOnm3uTesHO M3MEHNUTCS KOJIMYECTBO U3ITy4aeMO SHEPIUH MPU YCTAHOBKE JIBYX SKPaHOB?
36. Uro Takoe u3irydaTesabHas ClIOCOOHOCTD Tena?
37. B yeM OCHOBHbIE OCOOEHHOCTH M3ITy4eHHs Ta30B7
38. Kakue kputepunm mnojoOusi KOHBEKTMBHOIO TEIJIOOOMEHa HCIOJIB3YIOTCS B JaHHON JabopaTopHOH
pabote? KakoB ux ¢uzuueckuit cMbIcin?
39. Uro HazpIBaeTcs TEII00OMeHHBIM armapatom? 1o kakoii cxeme oH paboTtaet?
40. TToueMy Tpy BBIHYXKJIECHHOM JIBIDKEHHMHM BO31yXa Kod((HIMEHT Terionepenayn OOJIbILE, YeM MpU
cBOOOTHOM?
41. C xakoii 1enpo TpyObl TemI00OMEHHMKA BBINOJHEHB! peOpucThiMU? Ilouemy pebpa BBINOIHEHBI CO



CTOPOHBI BO3/yXa, & HE BOJbI?

42. Yt0 Takoe KOHBEKTHBHBIN TEIJIOOOMEH?

43. Kak 3anmceiBaeTcs ypaBHEHHE TeruiooTaa4n (ypaBHeHue Hetotona-Puxmana)?

44, KaxoB (pM3U4IECKHI CMBICIT €IMHHILIBI U3MEpeHHs Kod(duirenTa TermiooTaaun?

45. Ot KaKuX BEJIMYMH 3aBUCUT KOA(PPUIIMEHT TEIooTaa4un ?

46. Yto Takoe KpuTepHii moao0us?

47. KakuMu KpUTEPUSMH TOJIO0MST XapaKTePH3yeTCs KOHBEKTUBHBIM TEIJIOOOMEH, B YeM MX (DH3MYECKUX
cMbICi?

48. Uto Takoe TeIIOBOM PEeryIISIPHBINA PeKuM ?

49. Kak cBs3aHBI TEMIT OXJIXKACHHS C BeMWYMHON Kod(ddummenrta termootnaun? 10.Kak Bmmsier Bun
KOHBEKIMU Ha KO3 (HUIMEHT TeriooTnauun?

50. KakoBa ¢pusmyeckasi CymHOCTb Iepeaadu Teria IpH TeIIONPOBOJHOCTH?

51. Yo Takoe TemmnepaTypHoe mnosie?

52. Yto Takoe TeMreparypHbIi TpaueHT?

53. Kak 3ammceiBaetcs ypaBHeHuHe Oyphe?

54. Yo Takoe TepMUUECKOE COTPOTUBIICHUE IJIOCKOW CTEHKU?

55. Yro Takoe yaenpHbIN TEmI0BOi MOTOK?

56. OOBSICHUTE METOIMKY OTIPEJICIICHUS K B TAHHOM JIAOOpAaTOPHOM padoTe.

57. Kak 3aBucut X OT TeMriepaTypbl B JaHHOM citydae? YeM 3T0 MOKHO OObSICHUTH?

58. BeIBaIOT JTM MHBIE 3aBUCUMOCTH A. OT TEMITEpaTyphI?

59. Kakwuie eqHUIIBI IPUMEHSFOTCS JUTsl ©3MEPEHHS JaBIICHHS ?

60. OOBsICHUTE YCTPOHCTBO M MPUHIIUIT PabOTHI MAHOMETpA C TPYOUaTOH MPYKHHOH.

61. O0bscauTe pUHIUI padoTel prdopa MKII-27.

62. Kax mosicantriBaeTcst aOCOMIOTHOE JaBiIeHHE?

63. Kakrie ObIBaroT mMprOOPHI TSI M3MEPEHUS JaBJICHHS, KPOME HCIIOJIb30BaHHBIX B JJAHHOH J1a00paTOpHOi
pabote?

64. Kax cBsi3aHbI MEXTy COOOM pa3IMIHbIC SAMHUIIBI U3MEPEHUS TaBICHUS?

65. OOBsICHUTE PUHITUIT PAOOTHI MAPHUKOBOTO KJIaraHa.

66. B uem paznuuaercss Ha3zHAYE€HHE PETYIHUPYIOLIEr0 U IMPEAOXPaHUTEIBHOIO KilarnaHa?

67. Kak ompenensieTcsi abCONIOTHOE IaBJICHHE B COCY/AE, €CIIM W3BECTHO TOKa3aHHWE BaKyyMMeTpa P,
MOACOEAMHEHHOTO K COCYy?

68. B ueM (Qusnueckas cymHOCTb aOCOJIIOTHOIO JABJEHUS C TOUKU 3PEHHS MOJICKYJIPHO-KHHETHUECKOH
TEOpHUH razoB?

69. Kakue TepMoiMHaMUYECKHE NTapaMeTpbl OTHOCSTCSI K OCHOBHBIM?

70. Kaxue ¢pu3nyeckue ycjaoBUs B TEPMOIMHAMUKE Ha3bIBAIOTCS HOPMaJIbHBIMU?

71. OOBsICHUTE TPUHITUIT PAOOTHI MAHOMETPA.

72. IlpuBeauTe NpUMephl UCIIOIb30BAHUS B TEXHUKE MPEJOXPAHUTENIBHBIX KIIAaHOB.

73. Kakue TUbl IpeAoXpaHUTEbHBIX KIalaHOB (KPOME IIAPUKOBOI0) UCTIOJIB3YIOTCS B TEXHUKE?

74. Kakue eIMHUIBI U3MEPEHUs JaBJICHUS MCIOJIB3YIOTCS IPH PELIeHUM 3a7ad C MOMOILBIO YpaBHEHHUS
COCTOSIHUSI U/I€ATbHOTO raza?

75. .Kakue equHuIsl n3MepeHus naBieHus SBistroTcess ocHoBHBIMU B C 1 MKI'CC? .

76. Kakue BHeCHCTEMHbIE €IMHULIBI U3MEPEHUs AaBiieHus Bbl 3Haere?

77. .B uem paznuume MeXAy TeXHUUECKOU U (puzndeckoit atmochepoii?

78. IlpuBeauTe mpuMep U3 TEXHUKH, KOT1a HE0OOXOIMMO MOIEP’KUBATH MOCTOSIHHOE JTaBIeHue?

79. Yto Ha3pIBaeTCsl yIEIbHOW TEIUIOEMKOCThIO? B KakMx eaMHMIAX OHa u3MepseTcs?

80. B uem ¢usnueckas CyIIHOCTh MeETO/Aa H3MEPEHUS TEIUIOEMKOCTH HCIOJb3yeMOro B JIAHHOW
nabopaTopHOi paboTe?

81. Kaxas cBsI3b MEXy €IMHUIIAMH U3MEPEHHs TEII0eMKOCTH B cucteMax eauHul Cuu MKI'CC?

82. Yemy paBHa TeroemMkocTsb Bozpl ipu 20 °C B equnnnax CU u MKI'CC?

83. Kaxoe BelecTBo U3 UCMOJIb3yeMbIX B TEIUIOTEXHUKE MMEET HAaHOOJIBIIIYIO TEIIOEMKOCTh?

84. [louemy B 5abopaTOpHON YyCTaHOBKE aMmyia C OOpa3loM OTJAENeHAa OT OKpYXarollel cpebl
amadaTUIecKoi 000JI0UKOH (TETUION30JISAINCH)?

85. Kaxoii nmap Ha3pIBaeTCsl HACBIIIEHHBIM, ITEPETPeThiM?

86. UTo Takoe BIaXXHbIH HACHIILIEHHBIH Map, CyXOW HACHIIICHHBIH map?



87. Uro Takoe cTerneHb CyXocTu?

88. Ha uto pacxoyeTcs 1o IBOJMMOE TEIUIO IPH MapooOpa3oBaHIN?

89. Kak wu3o0paxaercs mporecc mapooOpasoBanusi (p =const) B guarpammax p,vu [,5?

90. Kak ompe/essitoTcs mapaMeTphl rapa U BOJIbI C IOMOIIBIO quarpammel h, S ?

91. Kak onpenemnstoTcst apaMeTphl BIAXKHOTO Tapa ¢ TIOMOIIBIO Ta0ui?

92. B ueM 3axirodaercsi yio0cTBO auarpaMMsl h,s ?

93. KakoB xapakrtep M30TepM, M30XOp, M300ap B koopamHartax T, s, h,sl KO.Kak wuccienosare mporecc
JPOCCEIMPOBAHMS C IOMOIIBIO TMarpaMMbl h,s!

94. Kak wu3MeHseTCsT BENMYMHA pacrojiaraeéMoi padoThl aauMabdaTHOTO Tpolecca, €CIH TEepea  €ro
OCYILIECTBJICHUEM MPOUCXOAUT JpoccenupoBanue? [louemy?

95. [louemy C TOMOIIBIO OOBIYHO TPUMEHSEMBIX B TEXHHKE MaHOMETPOB H3MEpSeTcsl H30BITOYHOE
IABJICHUE, a He a0ComoTHOE?

96. Kak ompezernsiercst abCOMOTHOE TAaBJICHUE HA OCHOBE U3MEPEHHOTO U30BITOYHOTO TABJICHUS?

97. Kakoe naBienue (aOCONMIOTHOE WM M30BITOYHOE) MPUBOAMTCA B JMarpaMMax MW Tabnumax
TEPMOAMHAMUYECKUX CBOMCTB BOJIBI M BOASHOTO Tapa’?

98. Kak no mmarpamme h, s onpenenuTs TeMrepaTypy HachIIEHHs 110 33 JaHHOMY JaBJICHHIO?

99. Kak cBsi3aH 3HaK OTHOCHTEIILHOMN OIIMOKH C YCIIOBUSMH SKCIIEpUMEHTA (HarpeB WM OXJIXK ICHUE)?

100. Moxer ym Boaa kureTh ipu 20 °C? ITpu 400 °C?

101. Moxer Jin MPOUCXoauTh apoodpazosanue npu 0 °C? [pu -20 °C?

102. UYro Takoe KpHTHYECKOE COCTOsHHE BemiecTBa? KakoBBI OCHOBHBIE TMapaMeTpbl BOJIBI B
KPUTHYECKOM COCTOSTHUM?

103. Kak 3anmceiBaeTcst ypaBHEHHE ITOJIUTPOITHOTO TIporiecca?

104. UYemy paBHBI 3HAueHWs TIOKa3arelsl TIOJMTPONBI  COOTBETCTBEHHO Uil aIMadaTHOTO,
M30TEPMHIECKOT0, H300apHOTO W H30XOPHOTO Iporiecca?

105. Kak m3o0pakaercs aiabaTHBIN MPOIiece paciupeHus B quarpamme T, s ?

106. Yemy paBHa miomaab o1 KpUBOH mpoiiecca B Auarpammax p, v T, s ?

107. Kak u3o0Opaxaercst aanabaTHBINA MPOIIECC CXKATHS B JUarpaMMe p, V (CpaBHUTH C U30TEPMUIECKUM)?
108. Kak 3amuceiBaeTcsi MaTeMaTHYeCKOE BBIPAKEHHE TIEPBOTO 3aKOHA TEPMOJWHAMHUKA  JUIS
HEMOABMKHOM Macchl rasza?

109. Yemy paBHa paboTa raza mpu aauadaTHOM pacuTUpEeHUN?

110.  Kak moacuuthiBaeTcs paboTa MOJUTPOITHOTO pacITUpeHust (CoxaTusi)?

111.  Kak y4uThIBarOTCS pa3in4HbIC BUIbI IOTEPh IPH COBEPIICHUU ra30M padoThI?

112. Kakoe pnaBieHWE CIleIyeT WCHOJIB30BaTh IPU pacdere TEPMOAWHAMHUYECKUAX IPOIIECCOB:
abcomoTHOE WM n30bITouHoe? [Touemy?

113. B kakux equHHIAX J0JDKHA OBITH M3MEpEHa TeMIleparypa MpU pacuerax ¢ HOMOIIbIO YpaBHEHUH
cocrosinua? [louemy?

114.  Tlouemy B maHHOU paboTe OKa3bIBACTCS BOZMOXHBIM IpeHEOpeuh H3MEHEHHEM Macchl ra3a? Benmka
71 (CKOJIBKO MPOIICHTOB) TPH 3TOM MOTPEITHOCTH?

115.  Yro TaKoe TEeII0eMKOCTb T'a3a U OT KaKuX (JaKTOPOB OHA 3aBUCHUT?

116.  Yto Takoe cpemHss TeIIOEMKOCTb, KaK OHa 0003Ha4YaeTCs?

117. Yro Gosblie: n306apHas TEMI0EMKOCTh WK u3oxopHas? [Touemy?

118. Kakue enuHUIBI U3MEPEHUS UMEIOT MaccoBasi, 00bEMHAS U KMIIOMOJIbHASL TEINIOEMKOCTH?

119. Kak HaiiTu 00BEMHYIO TEIIOEMKOCTb, €CJIM M3BECTHA COOTBETCTBYIOIIAS MACCOBAsI TETUIOEMKOCTh?
120.  Kak 3aBHCHT TEMJIOEMKOCTb ra3a OT TeMIleparypbl?

121.  Moxer 11 BO3IyX HMETh JPYTYIO TeIIoeMKOocTh? Eciu 1a, To mpy Kakux ycIoBUsX?

BeinonHseTcss B COOTBETCTBUM C METOJMUYECKUMH YKa3aHUSIMHM K J1a0OpaTOPHBIM 3aHATHIM IO
mucuuiuinae «TepMoauHaMuKa M Teruionepenada (JUisl CTYJACHTOB, 0OydaroIMXcsl MO HaNpaBIEHUIO
noarotoBku 13.03.03 — DHepreTndyeckoe MaTMHOCTPOEHUE CHELMAIBHOCTH “‘J[BUTraTeny BHYTPEHHETO
cropanus’) / Coct.: F0.A.Kynukos, A.A./lanuneituenxo. — Jlyranck: u3a-so JIHY um. B. {ans, 2019. —
93 c.

KpI/ITepI/II/I H IIKaJila OICHUBAHUS IO OLICHOYHOMY CPCIACTBY J1a6opaTopHa5{ pa60Ta



[IIxana oueHUBaHUS .
Kpurepuii onenuBanus
(uHTEpBaT OAIIOB)
5 JlabopatopHass paboTa BBIIOJIHEHA HA BBICOKOM ypPOBHE (pacyersl,
odopmiIeHHE, TPEICTaBICHHEe WTOroBoro Marepuana jganel Ha 90-100 %
BOIPOCOB/3a]1a4)
4 JlaboparopHas paboTa BBINIOJIHEHA HA CpeIHEM YpOBHE (pacyersl,
odopMIICHHE, TPEICTABICHUE WTOTOBOTO Marepuayiia nanel Ha 75-89 %
BOIIPOCOB/3a1a4)
3 JlabopatopHass paboTa BBIIIOJHEHa HAa HHU3KOM ypPOBHE (pacyerTsl,
opopMIICHHE, TPEICTABICHUE WTOrOBOTO Marepuayiia nanbl Ha 50-74 %
BOIIPOCOB/3a/1a4)
JlaGopaTtopHasi paboTa BBHIIOJIHEHA HAa HEYAOBICTBOPUTEILHOM YPOBHE
2 (pacuetsl, opopmIieHHe, MPECTaBICHHEe UTOTOBOTO MaTepualia JaHbl MEHEe
gem Ha 50 %)

IpakTuyeckue 3aga4un (MOBBIICHHBIN YPOBEHb):
Konumponsnasn 3aoaua 1
I"a3000pa3HbIe MPOJYKTHI CTOPAHUS TOIUINBA OXJIAXKJAIOTCA B N300apHOM IIPOLIECCE OT
TemIepatypsl t; 1o temmeparypsl t,. Coctas rasos 3aJaH B 00bEMHBIX JIOJSX: Ty,, foo H Ty .

HaifT KoMYecTBO TEMNOTHI, OTAaBaeMoe 1 M° mpoaykToB croparus. O6beM onpesieNeH py
HOPMaJIbHBIX YCIIOBUAX. VIcX01HBIE TaHHBIE TPUHATH 10 Tabu. 1.1 B 3aBucUMOCTH OT mudpa (Homepa
BapuaHTa). Pacuer BBINOJHUTH C UCHOJIB30BAaHUEM CPEIHHUX TEIIOEMKOCTEH.

Taomuma 1.1. Mcxonasie faHHbIE

[Tocnennss O6beMHBIIT cocTaB, % [Ipennocnennss Temnepatypsl
uugpa o, My, M0 nudpa mudpa t,°C t,, °C
mudpa

1 17 72 11 1 800 200
2 25 67 8 2 700 300
3 19 75 6 3 1500 400
4 15 64 21 4 1400 500
5 16 70 14 5 1300 600
6 14 57 29 6 1200 200
7 14 73 13 Il 1100 300
8 10 70 20 8 1000 400
9 14 79 7 9 900 500
0 11 73 16 0 800 600

Koumponwvnasn 3aoaua 2
B oaHOCTYnIEHYaTOM MOPIIHEBOM KOMIIpeccope ¢ oObeMHOM nojgaueit Q, cxumaercs cMech ra3oB

or nasnenus P, = 100 xIla no nasnenus P,. HauanbHas TemnepaTypa rasoBoil cmecu t, ee cocras

3a1aH  MAacCOBBIMH JIONAMHU Jy; , Oco» Jco,s Oy, [lomada xommpeccopa mpuBEIEHA K HOPMATbHBIM
yenosusam (P, =101,3 k[lau t,= 0 °C).

OnpenenuThb yaenbHBII 00beM U yIeIbHYIO SHTPOIUIO 'a30BOM CMECH Mepes CKATHEM.

Paccunrath Ui M30TEPMHYECKOr0, aqiabaTHOTO U TOJUTPOITHOTO (C TOKa3aTeNleM MOJIUTPOIIBI N)
HPOLIECCOB CHKATHUS:

— TeMIIepaTypy, yIAeIbHbII 00beM U YISIbHYIO SHTPOIIMIO CMECH Ta30B B KOHIIE Ipolecca CHKaTus;

— TEOPETUYECKYI0O MOLIHOCTh PUBO/IA;

— pacxonx oxnaxniaromeid Boapl G, Kr/4, ImpU TOBBILCHHM TEMIIEpaTypbl BOJBI B pyOarike
xomrpeccopa Ha 10 °C.

Pacuet BuIIONHHUTEL O€3 yY4€Ta BJIUAHUSA BPpCAHOTO IMPOCTPAHCTBA, IPUHHUMAA TCINIOECMKOCTb CMECHU
ra3oB IIOCTOSIHHOM B KaXKI0M M3 mpouccCCoB.



I[TocTpouts B Macumrabe pabounii mpouecc KkoMmmnpeccopa B auarpammax P9 u TS.
Hcxonnble qaHHBIE TpUBEICHBI B Ta0M. 1.2. B 3aBHCUMOCTH OT mudpa (HoMepa BapuaHTa).
Tabnuma 1.2. Vcxonasie qanHbIe

[Mocnennsis | CoctaB cmecu, maccoBble 10U | [Ipeanocn P,, n t, Q.
ugpa ra3zon, % eaHss xIa oC M3/
wappa | gy, | Goo | Yoo, | Gn, | wbpa

mudpa
1 30 S) 10 60 1 500 1,1 3) 30
2 15 10 15 60 2 550 1,12 10 50
3 20 15 15 50 3 600 1,14 15 80
4 35 20 10 35 4 650 1,16 20 100
S) 10 40 B 45 B 700 1,18 30 120
6 15 30 15 40 6 750 1,2 3) 150
7 25 15 20 40 7 800 1,23 10 200
8 20 25 5) 50 8 850 1,26 20 250
9 20 10 15 95 9 900 1,29 25 300
0 30 15 10 45 0 1000 1,32 30 400

Konmponsnasn 3adaua 3
Paccunrate mukin noprraeBoro JIBC mo 3aaHHBIM Ha4allbHBIM MapaMeTpaM COCTOSIHHUSI pabodero

tena (P, t) n napamerpam mmkna (&, ,4,, py ). B Kauectse paboyero Tena NpUHATb BO3IYX.

IIpu pacyere ompenenuTh OCHOBHBIC MapameTpsl coctostaus (P, ¢, T w S) B XapaKTepHBIX
TOYKax LHKJIA, TOABEJACHHYIO W OTBEACHHYIO YyIENbHYIO TermnoTy, Tepmuueckuii KIIJ[ u yaensHyro
paboTy muKIia.

[TocTpouTts nuki B Macmrade B tuarpammax P.$ u TS.

HcxonHbie qaHHBIC PUHATH B COOTBETCTBUHU ¢ Tadi. 1.3.

Taobmuma 1.3. Mcxonusle naHHbBIE

ITapameTpsIl Hocaennss nuuppa mmuppa

HMKJIA 0 1 2 3 4 5 6 7 8 9
&y 7 18 13 8 20 15 9 23 12 6

Ay 1,8 1,0 1,2 1,7 1,0 13 | 20 1,0 14 | 19

4 1,0 2,0 1,5 1,0 2,3 1,7 1,0 1,9 15 | 1,0

Ipennocaennssi uuppa mmdpa
P, xlla 95 120 100 150 180 110 | 98 102 | 96 95
t, °C 40 30 25 27 17 20 35 27 7 0

Konmponwvnasn 3adaua 4
Jnst nukiaa I'TY ¢ n300apHBIM MOABOJIOM TEIIOTHI Onpeaenuth mapametpsl (P, 3, T u S)

paOouero Tena (Bo3AyXa) B XapaKTEpHBIX TOYKAaX LMKJIA, MOJBEIACHHYIO U OTBEICHHYIO Y/AEIbHYIO
TEIUIOTY, YZeNbHYI0 paboTy 1ukna u repmuueckuii KI1/1, reopernueckyro momHocts I'TY.
Hauansnoe nasnenne P,= 0,1 MIla, nayanbnas temmeparypa t = 27 °C. CTenenb moBbleHUs

JaBJIeHUs B Kommpeccope /3, , Temmneparypa pabouero Tena nepen TypOuHoii t, u pacxox pabGouero
Tena M, BbIOpaTh mo Tabn. 1.4 B 3aBUcUMOCTH OT mMdpa (Homepa BapuaHTa). M300pa3uth IUKI B

MaciiTtabe B auarpammax P u TS.
Tab6muna 1.4. UcxoaHsle JaHHbBIE

ITapamerpbl Hocaenusas nudpa mudpa
0 1 2 3 4 5 6 7 8 9
By 6 6,5 7 7,5 8 8,5 9 10 11 12

IIpeanociennsas nugpa mmuppa
t,, °C 600 625 650 675 700 725 | 750 | 775 | 800 | 825




m, , Kr/c 20 25 30 40 50 60 70 80 90 | 100

Konmponvnas 3aoaua 5
PaccunTaTh naeanbHbIN HUKII TAPOCUIIOBOM YCTAHOBKU — LIMKJI PEHKMHA 10 3aJaHHBIM HA4aJIbHBIM
napameTpam IeperpeToro BoASHOTo napa ( Py, t; ) ¥ JaBJICHUIO Tlapa B KoHaeHcaTope (P, ).

OrnpenenuTh mapaMeTpbl COCTOSIHUSL BOABI U BOJsHOTO napa (P, t, &, h, S, x) B XapaKTepHBIX
Toukax 1ukia (puc. 6.1), ynensnyto padoty nukia, repmuueckuiit KIIJ[ u ynensubiit pacxon napa. [Ipu
3TOM HE YUHWTHIBATH yJIENbHYIO paboTy, 3aTpaunBaeMy0 B HACOCE.

N300pa3uth kI B P9 u IS — auarpammax. [lokaszare cTpelikamMu IpoIecChl MOABOJIA U OTBOJIA
TEIUIOTHI, & ITPUXOBKOW — YIIEIbHYIO pabOTy ITUKJIA.

Hcxonubie qanHbie MPUHATH 110 Taoi. 1.5.

CocrosHMe napa B TOUKE 5' XapakTepusyercs JaBICHUEM P, U CTENEHBIO CYXOCTH X;.

Tabmuia 1.5. UcxonHbslie 1aHHBIE

IMapameTpsbl HUKJIA Hocaeanss nuuppa mmudpa
0 1 2 3 4 5 6 7 8 9
P,, MIla 4512030351525 |40|50|35|20
t,, °C 490 | 480 | 450 | 470 | 440 | 420 | 430 | 500 | 410 | 450

Ipeanocaennss uuppa mmdpa
0 1 2 3 4 5 6 7 8 9
P,, kIla 40(130|45|45 (5030 |20 |75|40 | 10

X, %0 87 | 95 | 96 | 92 | 98 | 95 | 88 | 97 | 95 | 90

Konumponsnasn 3adaua 6
B kauecTBe pabodero BemecTBa B XOJ0IUILHON MallTMHE XOJIOOTPOU3BOIUTEILHOCTRIO @ , KBT,

ucnoub3yercs xnanoH R12, xoropeli nmpu temmeparype t; moOCTymaeT B KOMIPECCOP M CXKMMAETCs B

aIrabaTHOM IpOLEcce 0 COCTOSHUS CyXOTO HACBIIIEHHOTO Mapa IpH Temmeparype t, .

KonneHcanmsi xmajoHa TPOMCXOAMWT TIOJTHOCTHIO 0€3 TEepPeoXNakKACHHS KOHICHcaTa Tepe
TEPMOPETYIUPYIOITUM BECHTHIIEM.
Haiitn xonomunbHBIA KOA(PGUIIUEHT, MAaCCOBBIA PACXO]l XJIAIOHA U TEOPETHUYECKYIO MOIITHOCTH
MPUBOJIa KOMITpECCOopa.
N3006pa3uth MUK XOJIOUIHFHOW MAIIMHBI B MaciiTabe B tuarpamme 7S U ee CXemy.
HcxonHbple qaHHBIE PUHATH 110 Tao. 1.6
Taomuua 1.6. cxonusie faHHBIE

Tlocnenusas t, [Ipennocnenuss | @, | t o
uudpa muppa | 0c | uubpa muppa | kBT | o
1 0 1 10 | 15

2 -5 2 20 | 20

3 - 10 3 30 | 25

4 - 15 4 40 | 30

5 —18 5 50 | 35

6 — 20 6 60 | 15

7 —25 7 80 | 20

8 —30 8 100 | 25

9 - 35 9 120 | 30

0 —40 0 150 | 35

Konmponvnasn 3aoaua 7
PaccunTars 1Mk (ONpenenuTh MapaMeTpbl B Y3JIOBBIX TOUKAX, XOJIOAMIBHBIN KOA(PPHUIKEHT,
XOJIOZIONPOU3BOIUTENIHOCTD U TEOPETUYECKYI0 MOIIHOCTh HPUBOAA KOMIIpEeccopa) aMMHUAuyHOM
X0JIOAWIbHOM MamuHbl. Temneparypy kunenus t;, TeMneparypy KOHJeHcauuu {, U MaccoBBIi pacxon

aMMHaka M, IpUHATH 1o Tabdmn. 1.7.

CocrosHue napa Ha BXOJC B KOMIIPECCOP — CYXOﬁ HaCBIIHCHHBIﬁ, NEPCOXIIAKACHUC KOHACHCATa
OTCYTCTBYCT, CXKATHC I1apa ABJIACTCA aIII/Ia6aTHBIM.



N3006pa3uth UK B Maciitade B auarpamme 715 .
Tabmuna 1.7. icxonnble nannbie

ITocnenuss t, [pexnocnenusist | m,, t,,
nudpa mudpa | oC udpa mudpa xr/q | °C
1 - 22 1 30 |35

2 - 35 2 50 | 30

3 -30 3 80 | 25

4 -25 4 100 | 20

5 - 20 5 150 | 15

6 - 18 6 200 | 35

7 -15 7 250 | 30

8 -10 8 300 | 25

9 -12 9 400 | 20

0 — 28 0 500 | 15

Konumponsnasn 3adaua 8
[To ropu3oHTaIbHOMY TPYOOIIPOBOJY BHYTPEHHHM JIHaMeTpoM O, M TOJIIMHOM CTEHKH O,
JBMKETCS TOpAYas BOJAa CO CKOPOCThIO ¢ M cpeaHel temneparypor t. /g cHuKeHus Temuonorepb
IPeAyCMOTPEHA TEIUIOBAas M30JIALHA TEIUIONPOBOIHOCTBIO A, M TOMIMHOM ¢o,. Tpybomposon
OXJIQ)KIAETCd B YCIOBHAX CBOOOIHOM KOHBEKIIMM aTMOC(QEpPHOIrO BO3MyXa Temmeparypod t, u
JYy4UCTOTO TEMJIOOOMEHa Ha Hapy)KHOM MOBEpXHOCTU TeroBo wm3onsuuu. Koadduument
TEMJIOBOTO M3JIy4eHUsl MOBEpPXHOCTH M3oisauuu &= 0,95. TermnonpoBoaHocTs cTamu A4 = 45 Br/(MK).

Onpenenuth TeMIepaTypbl MOBEPXHOCTEN TPyOOIpPOBOJa M M30JIALNHU, TUHEHHBIH KOA(hGUIIUEHT
TEIUIONEepelauy U JIMHEHHYIO MJIOTHOCTh TEIIOBOTO MOTOKA.
OnpenenuTs KPUTHUECKUH JUAMETP U30JIALUH U ClIeNIaTh BBIBOJ O €€ 3(pPeKTUBHOCTH.

[TocTpouts B MacmTade TemrepaTypHbIid rpadyK, UCXOIHBIC JaHHBIC MPUHATH 1m0 Tabm. 1.8.
Taomuma 1.8. Mcxonasle qaHHbIE K 3a1a4e 8

[Mocnennsis mudpa mmdpa t, | 4, | 9,, [Ipeanocnennsis nudpa t,, | d, | &, Ay
0C | M/C | mm muppa °C | mm | MM | Br/(MK)

1 90 [ 0,5 40 1 20121 | 2 0,05
2 110 | 1,0 | 50 2 -10| 28 | 2 0,075
3 130 | 1,5 | 60 3 0 | 34| 2 0,1
4 150 | 2,0 | 70 4 10 | 41 | 2 0,15
5 170 | 2,5 | 80 5 20 | 51 | 3 0,2
6 90 [ 0,5 40 6 -20| 70 | 3 0,25
7 110 1,0 | 50 7 -10| 83 | 3 0,3
8 130 | 1,5 | 60 8 0 [101| 4 0,35
9 150 | 2,0 | 70 9 10 | 126 | 4,5 0,4
0 170 | 2,5 | 80 0 20 150 | 4,5 0,5

Konmponvnas 3aoaua 9
BeiOpate THMOpazMep CEKLUMOHHOTO BOJOBOJISHOTO  MOJOrpEBaTelis, YCTAHABIMBAaEMOIO B
crcTeMe TeIUIOCHA0XKEeHUs CeNTbCKOXO03ACTBEHHOT0 00BEKTA, U ONPEJETUTh YUCIO CeKIUM, TPUHATBIX K
yCTaHOBKe.
ITocTpouTh TemMnepaTypHble rpauKu CETEBOM U HarpeBaeMoOn BOJIBI.
TennoByro MOITHOCTH MojgorpeBarens @, TeMreparypsl CeTeBON BOJIbI HAa BXOJE B [10JIOTPEBATEIb

tll 1 Ha BBIXOJC tlll, a TAKXXC TCMIICPATYPhI HanCBaCMOﬁ BOABI Ha BXOJC B IOAOI'pCBATCIIb té n Ha

BBIXOJIE tg MPHUHATH 10 Tabm. 1.9. B 3aBUCUMOCTH OT HOMEpa BapuaHTA.
Taomnuua 1.9. Ucxonusie faHHBIE



[ocnemuss D, [peanocnenuss Temneparypa, °C

uudpa kBt uudpa muppa t! t!! t! t/

mmdpa
1 160 1 70 20 60 10
2 200 2 70 25 60 5
3 300 3 70 30 55 5
4 400 4 70 35 60 10
5 500 5 70 20 55 5
6 600 6 70 25 60 10
7 700 7 70 30 60 5
8 800 8 70 35 55 5
9 900 9 70 30 60 10
0 1 000 0 70 35 60 5

Kpurepun n nikana oieHUBaHUs 110 OLIEHOYHOMY CPEJICTBY IIPAKTUYECKUE 3aHATUS

[IIxana oueHnBaHus
(nHTEpBaAT OAIIOB)

Kpurepnii onennBanus

5 3amaHusl  BBINIOJIHEHBI Ha BBICOKOM ypoBHE (pacueTsl, odopMIIEHHE,
MpeACTaBICHUE UTOTOBOTO MaTepuana nanbl Ha 90-100 % Bompocos/3aaaq)

4 3amaHusl  BBIMOJHEHBl Ha CpeJHEM YpOBHE (pacyersl, odopMIIEHHE,
MpeACTaBICHNE UTOTOBOTO MaTepHuaia naHbl Ha 75-89 % Bompoco/3amay)

3 3amaHusl  BBIIOJIHEHBI HA HU3KOM YypOBHE (pacyeTbl, odopMIEHHE,

MIpe/ICTaBJIeHe UTOTOBOTO MaTtepuana nansl Ha 50-74 % Bormpocos/3aaay)

3amaHusl  BBINIOJHEHBl Ha HEYJOBJIETBOPUTEIHLHOM YpOBHE (pacuerTsl,

odopMmIiIeHHe, TPeICTaBICHHEe UTOIOBOTO MaTepuana JaHbl MeHee yeM Ha 50
%)

3aiaHus K KOHTPOJIbHOI padoTe:
[TepBrIit BOTIpOC 6a308b1il YPOBeHb, BTOPOU BOTIPOC NOBbIULEHHDLL YPOBEHD

Bapuant 1

1. Tlpenmer TepmoavHaMuku. TepMoOIuHAMHYECKUNA METOJ. TepMOJAMHAMUYECKUE MapaMeTphl
COCTOSIHUSI.

2. B cocyne emkocThio 1000 TUTpOB COEpKUTCS MpH AaBiaeHUu p = 1,2 atMm , Temneparype t=
20°C ra3oBast cMech, cocrosias mo ooremy u3 20% azota u 80% okucu yrinepoaa. Onpenaenutsb
BEC COCTABJIAIOLIEH ra30BOM CMECH.

Bapuant 2
1. PaGouee Teno u ero mapaMeTpbl. Y paBHEHUE COCTOSIHHUSL.
2. OnpenenuTh YAETBHBIN pacxo/ Mapa B MapoCUIOBON YCTAaHOBKE, paboTaroIIeH MO0 IUKITY
Penkuna, ecniu nmapametpsl napa nepen Typobunoit p = 306ap, t =460 C, a napneHue B
koHzeHcarope p =0,0406ap.

Bapuanr 3
1. PaGora raza. Berunicnenue pabotsl. ['paduueckoe npeacraBieHue.
2. ManomeTp, yCTaHOBIIEHHBIH Ha 6apabaHe MapoBOTO KOTIA, MOKa3bIBaeT 8 Kr/ cM.Uemy paBHO
abCcoMIOTHOE JaBlIeHUE B KOTIIE, ecliu OapomeTpudeckoe Aasienue B =700 Mmm.pT.cT.

Bapuanr 4
1. OcHOBHBIE 3aKOHBI UJEAIBHBIX TA30B
2. Ha m3o6apHoe cxxatue 1 kr kucinopona (O ) 3arpayena padora 100 k/Ix. Onpenenuts
JaBJICHUE KUCTIOPO/Ia, €CIIM B Havaje cxkaTus ero oobeM paseH 0,4 M /KT, a TeMIieparypa B KOHI[E
cxxarus pasHa 30° C.

Bapuanr 5
1. CpaBHEHHE TepMOAMHAMUYECKUX ITUKIIOB MopiiHeBbIX JIBC mpu € = idem.




2. B 1 xr Bo3ayxa B n3oxopHoM npouecce noasoautcs S00x/x tema. J[apneHue raza npu 3Tom
Bo3pacraet ot 30 6ap 1o 70 H6ap. OnpenenuTs KOHEYHYIO TEMIIEPATYPY BO3AyXa, CUUTAsS
TEIJIOEMKOCTD IIOCTOSIHHOM.

Bapuant 6
1. PaboTa u TemiaoTa B TEpPMOAMHAMHYECKOM IPOIIECCE.
2. OnpenenuTb aOCOIOTHOE JABJICHUE B COCY/IE, €CIIH MOKa3aHHe MPUCOCIMHEHHOTO K HEMY
PTYTHOTO MaHOMeTpa paBHO 16ap , a arMocdepHoe naBieHue no 6apomerpy cocrasiser 750
MM.pT.cT. Temneparypa B mecte yctaHOBKH nipudopoB paBHo 0 C.

Bapuant 7
1. VpaBHEHHS COCTOSIHHSA JJISl pEaIbHBIX Ta30B.
2. B 1 xr Bo3ayxa B nu3oxopHoM mnpouecce noasoautcs S00x/x tema. J[apneHue raza npu 3Tom
Bozpacraet ot 30 6ap mo 70 6ap. OnpenenuTs KOHSYHYIO TEMIIEPATYpPy BO3lyXa, CUATAs
TEIJIOEMKOCTb IIOCTOSIHHOM.

BapuanT 8
1. Awnanu3 U30XOpHOTO U U300apHOTO MPOIIECCOB.
2. Benenetue amuabaTHOTO CKaTHS BO3TyXa ero Temmeparypa nossimraercs ¢ 30 C o 31° C.
IIpH 3ToM 3aTpadeHa padorta 0,2 k/[x. OnpenenuTs Maccy CKUTa€MOro Bo3yxa, CunTas
TEIJIOEMKOCTb ITOCTOSIHHOM.

Bapuant 9
1. Hukn nopuaeBsix [IBC co cMemanHbiM OABOOM TETUIOTHI.
2. MaccoBas TemnoeMKocTh Bo3ayxa rnpu nocrostHaoM gasiennu C = 1000/x/(xr rpax). Haiitu
MOJYJIbHYIO TEIUIOEMKOCTh BO3/yXa B Ipoliecce Mpu NOCTOSSHHOM 00beMe (M= 29 kr/kmoub).

Bapwuanr 10
1. Kakwue pabouune quana3oHbl TEMIIEPATYp Pa3IMUHbBIX TepMonap?
2. OnpenenuTs NoJIe3HYIO paboTy 1ukia KapHo, ecnu npu aquabaTHOM C)KaTUM a0COJTIOTHAS
TeMIiepaTypa pabodero Teja MoBBICHIACH B 2,5 pa3a, a B ke moasoautcs 350 kJx rera.
BapuanT 11
1. DuTpomwus.
2. OnpenenuTh CPeIHUN TEMIIEPATYPHBIM HAITOP B TPOTUBOTOYHOM BO3IYIIHO- T€JIMEBOM
TEMI000MEHHUKE YHEPTETHYECKOTO aTOMHOTO peakTopa. I'enuii oxnaxmaercs ot 730 g0 440 C u
HarpeBaetcs Bo3ayx oT 390 mo 670 C.
BapuanTt 12
1. KoaddunueHT TermmonpoBOIHOCTH, €ro (PU3NIECKU CMBIC].
2. Onpexnenuth paboty nukia Kapho, eciu npu aguabaTHOM cxaTHH a0COJIIOTHAS TeMIIepaTypa
pabouero Tena MOBLICHIIACH B 2 pa3a, B 1ukiie mpoBoautes 180 k/[x Tera.
BapuanT 13
1. Hukn Kapno. Ero 3nauenue. Tepmuueckuii k.1 1. nukia KapHo
2. OnpenenuTh MOJABEACHHOE TEIUIO B LUKJIE ra30TypOUHHON YCTAHOBKHU CO CTOPAHHEM IIPH P
=const, ecliu cTereHb NOBbIIIeHHs B koMmmpeccope 10, a mokasarens anuabdara 1,4. Temo,
OTJIaHHOE€ XOJIOJTHOMY UCTOYHHKY, 25 KJ[K/KT.
Bapuant 14
1. H-d nmarpamma Bia)KHOTO BO3/yXa.
2. MaHoMeTp, yCTaHOBJIEHHBIN Ha COCY/E C KUCIOPOAOM, MTOKa3bIBaeT aaBiieHne 820 MM.pT.CT., a
O6apomeTpudeckoe naBieHue paBHO 740 MM.pT.cT. OnpeaenuTs IIOTHOCTh KUCIOPOia MpU
temneparype 20 C.
Bapuanr 15
1. TemmneparypHoe moje U TeMIepaTypHbIi IrpaaueHT. 3akoH Dypbe.
2. OnpenenuTh NOTEPIO TEIUIOTHI IyTEM KOHBEKIIMU BEPTUKAIBHBIM ApONPOBOJIOM TUAMETPOM
15 MM u BeICOTOM 2 M, €ciiu TemIiepaTypa HapyxHoi creHku — 160 C, a temnepaTypa
okpyxatomero sozayxa 30 C.
Bapuant 16
1. Bropoii 3aKOH TEPMOAMHAMUKH U €r0 (POPMYTUPOBKH.



2. OnpenenuTh MOTEPIO TEIUIOTH IMyTeM KOHBEKIIUH BEPTHKAIBLHBIM MAPOIIPOBOIOM JHAMETPOM
d=15 MM u BeicoTOl h =2 M, eciiu Temneparypa HapyxHo# crenku tH=160 C, a Temneparypa
oKpy»xatomero Bozayxa t=30C

Bapuant 17
1. Peanpubie paboune Tena. Pa3oBbie nepexoasl. Juarpamma p-t.
2. Ilpu pacmmpenun azora coBepmaetcs padorta 150 k/[x. OnpenenuT KOHEYHOE JaBICHUE
rasa, €cJIi ero HayajgbHOe aaBieHue pasHo 650 klla, a Temmeparypa rasza B mpoiecce
pacimmpenus He u3mensiercs h= 0,5 .

Bapuanr 18
1. T'paduueckuii MmeTon pacuera mapoBsix npoueccoB H-S (I-S)auarpamma.
2. Temneparypa Bozayxa 10 C. OnpeaenuTs OTHOCUTENbHYIO BIQXKHOCTh BO3/yXa IIPU HarpeBe
ero no temneparypsl 40 C, ecnu Biarocoaepxanue Boszayxa rnpu 10 C, paBuo 2

BapuanT 19
1. OO6muii BUJ KPUTEPUAIBHOTO YpaBHEHHUs TeruiooTnaud. Ompenenstonye U onpeaessieMble
KpUTEPUHU.
2. Beneactue aanabaTHOTO CKaTus Bo3ayxa ero temneparypa nossimaercs ¢ 30 C mo 310 C.
pu AToM 3aTpaueHa padora 0,2 k/[x. OnpenenuTs Maccy CKUTAEMOTO BO3/1yXa, CUUTAs
TEIUIOEMKOCTb IMOCTOSTHHOM.
Bapwuant 20

1. Hukn Kapno. Ero 3nauenue
2. Beaencteue agnabaTHOTO CKaTUs BO3ayxa ero Temmneparypa nossimaercs ¢ 30 C mo 310 C.
mpu AToM 3aTpadeHa padora 0,2 k/[x. OnpenenuTs Maccy CKUTAEMOTO BO3/IyXa, CUUTAs
TEIUIOEMKOCTb IMOCTOSTHHOM.

Bapuanr 21

1. O6paboTKa pe3yabTaTOB SKCIIEPUMEHTAIBHBIX UCCIEA0OBAHUMN C UCTIOJIB30BAHUEM TEOPUH
omoous.

2. B 1 kr Bo3ayxa B n30xopHOM mpoiiecce noaoautces S00k/x terna. JlaBnenue ra3a mpu 3ToM
Bo3pactaet oT 30 6ap mo 70 6ap. OnpeneauTh KOHEYHYIO TEMIIEPATYPY BO3AYyXa, CUNTAS
TEIJIOEMKOCTb TOCTOSIHHOM.

Bapuant 22

1. JIyaucterit Termooomen. 3akon Credana-bonbimana.

2. MaHoMeTp, YCTaHOBJICHHBIM Ha COCYJIE C KUCJIOPOJOM, TOKa3bIBaET JaByieHue 820 MM.pT.CT.,
a 6apomeTrpuueckoe aaBiieHue paBHO 740 MM.pT.cT. OnpeAenuTh IIOTHOCTh KUCIOPOIa PU
temnepatype 20 C.

Bapuant 23

1.1{uk1 KOMIIPECCOPHOM XOJIOUIBLHOU MAIIHBI.
2.Ilpu pacmmpenuu a3oTa coBepiuiaercs pabora 150 k/x. OnpeaenuTs KOHEUHOE JTaBJICHHE
rasa, eciiv ero HauanbHoe aaBneHue paBHo 650 klla, a Temrneparypa ra3a B mpoiecce
paciupenus He uamensiercs h= 0,5m.

Bapuant 24

1.OcHOBBI pabOTHI TEIIIOOOMEHHBIX aNMapaToB.
2.0npenenuTh NOJBEICHHOE TEIJIO ( B LIUKIIE Ta30TypOMHHON YCTAaHOBKU CO CTOPAHUEM MPU P
=const, ecliu cTereHb MOBbIIIeHHs B koMmmpeccope 10, a mokazarens anuadbara K=1,4. Temno,
OTJIaHHOE€ XOJIOJIHOMY UCTOYHHKY, q = 25 KJ[x/KT.

TecrupoBanue (6a30BbIii YPOBEHB)
1. 3axon boiinsa — MapuoTtTa yreep:kaaer 4ro:

1) mpu p=CONSt, v; /Ti =Const;
2) nmpu T =const, v; * P; =const;
3) pn V=const, p. /Ti =const;
Hp-V=m-R.T.



2. 3akon I'eii — JIlocaka yTBep:KIaeT 4ToO:

1OF
1) npu p =const, ?' = CONSst;

i
2)npu T=const, p;-v; =const;

3) mpu V =const, % =const;

4p-V=m-R-T.

3. 3akon lllapas yrBepxaaer 4rto:
1) npu T =const y pi ’Ui = COﬂSt ;

Pi

2) mpu V =const, — = CONSt;

Ti
3) mpu p =const, %:const;
Hp-V=m-R-T.
4. YpaBuenue Knaneiipona | Buna umeer Bua:
Hp-V,=u-R-T; 2)p-V=m-R-T;
A p-V=n-u-R-T; Hp-v=R-T.
5. YpaBHenue MeHe/ieeBa NpeaCcTaBI€HO BbIPaKeHUEM:
)p-V=m-R-T; 2)p-V,-n=n-pR-T;
yp-V,=u-R-T; Hp-V=n-pu-R-T.
6. YpaBHenue MenpesieeBa — Kiianeiipona npeacraBjieHo BbIpaskeHHEM:
1) p-ro=R-T; 2)p-V,=pn-R-T;
yp-V,=p-R-T; Hp-V=n-pu-R-T.
7. YpaBHeHHe COCTOSIHME U/1€AJIBLHOI0 ra3a 3anuchbiBaeTcsl B BU/e:
Hp-m=V-R-T; 22m-R=p-V-T;
3yp-V=m-R-T; 4 T-R=m-p-V.

8. BesimunHa 4R Ha3bIBaeTcs:

1) ynenpHast ra3oBasi MOCTOSIHHAS;

2) TepMudeckuit K03(h(HUIIUEHT NOJIE3HOTO ACHCTBHS;
3) yHUBepcalibHas Ta30Basi IOCTOSHHAS,

4) X0n0AUIABHBIN KOAPPUIIUEHT.

9. TepmoanHaAMHU4YeCKasi CHCTEMA, He 00MEHUBAKIIASICS TEIJIOTOM ¢ OKpY Kaloleil cpeaou,
HA3bLIBAETCS:

1) oTKpBITOM;

2) 3aKpbITOH;

3) U30JIMPOBAHHOI;

4) annabaTHOM.



10. TepmoanHaMuveckasi CHCTeMa, He 00MEHUBAKIIASICS € OKPYKawouleil cpeaoi
BeleCTBOM, Ha3bIBACTCH:

1) 3aKkpbITON;

2) 3aMKHYTO;

3) TenIon30JIMPOBaHHOM;

4) “301MpPOBAHHOM.

11. TepmoanHaMmu4ecKkas cHCTeMa, He 00MEHUBAIOIIASICS € OKPY KaIoLIell cpefoii H1
JHepruei, HM BelleCTBOM, Ha3bIBAETCH:

1) agnabatHoif;

2) 3aKpbITOH;

3) 3aMKHYTOI1;

4) Tennon30IMpPOBaHHOM.

12. TepmoanHaMuyeckuii Npouecc, NPOTeKaIUi KaK B IPSIMOM, TAK M B 00paTHOM
HANPABJICHUH HA3bIBACTCH:

1) paBHOBECHBIM;

2) 0OpaTUMBIM;

3) HEpaBHOBECHBIM,;

4) HeoOpaTHUMBIM.

13. TepmoanHaMu4eckuii mpouece, B KOTOPOM padouee Tes10, NPOHIAsSE P COCTOSTHUH,
BO3BpalaeTcs B HA4YaJbHOE COCTOSIHUE, HA3bIBAETCH:

1) HeoOpaTUMBbIM;

2) paBHOBECHBIM;

3) oOpaTumMbIM;

4) HEpaBHOBECHBIM.

14. 3axoH ABOrajipo yrBep: kaaer, 4To Bce uaeajibHble ra3bl Npu OAUHAKOBLIX p U T B
PaBHBIX 00bEMAX COAEPKAT OAUHAKOBbBIE YHCJIO:

1) atomMOB;

2) MOJIeKYIT;

3) creneHeit cBOOOIbI;

4) MOJIeH.

15. YaeabHasi MaccoBasi TEIUIOEMKOCTh onpeesisieTcs 1mo gpopmy.ie:

: Q.

1) e 99 2) c=2%;
He= dt

Pe= 9 - Q.

m-dt V.-dt

16. YaenbHast 00bEMHAs TENJIOEMKOCTB onpeesisiercst mo gpopmy.ie:

Q __0Q

HC=——; 2) C=——;
m - dt V- dt
oQ Q
3) puC=——; 4) C=—.
AT T
17. Y aeabHast MOJISIpHAsi TEIJIOEMKOCTB ONpeaeasiercs no popmyae:
Q : Q
1) pe=—=; 2= 2.
)=t VAT
3) c= Q. ; 4) C= Q .
m-dt dt



18. Cpeansisi yaejibHasi MaccoBasi TEIVIOEMKOCTh OmnpesiensieTcs mo gpopmy.ie:

Q- . aQ

1 o'= gm0
Vo(t,~t,) n-(t; —t,)
yo-— 2 ne=22
m-(t, —t;) dt

19. UcTunHas yaeJabHast MOJIIPHAs TEIUIOEMKOCTD onpeaessiercs mo ¢popmyJie:

oQ Q

HNC=— T )¢ =— %
m'(tz_tl)o V‘(tz_tl)o
_ 0 = O
ypc=— 2 . =R
n-(t, - tl)0 dt
20. Teny10éMKOCTb, OTIpeIeJIeHHAsI PU MOCTOSTHHOM JIaBJI€HHH HA3LIBAETCS
1) u30x0pHOW; 2) uzo0apHOIii;
3) UCTUHHOW; 4) cpenneil.

21. 3akon Maiiepa yTBepaaer 4To:

1) pc, =4.115-z; 2) uc, =uc,, +uR;
3) c,+c, =R; 4)k:“—CP:&.
nc, G,
22. YpaBHeHue IJIf pacuyeTa yaeJbHOH MOJISIPHOM HU30XOPHOM TEIVIOEMKOCTH HMeeT BU:
1) ey =k-pcy; 2) pc, =pcy, +uR;
Q
3) pc=——-; 4) uc, =4.115-z.
) W n-dt’ ) HCy

23. BbipaskeHue Uisl onpeae/ieHusl yAeJIbHOH MacCOBOM TEMJIOEMKOCTH CMeCH UMeeT BU/L:

1) figy =28 -Ci 2) Com=2.0i"Ci;
1 1
n aQ
3) uCqy = -uC; ; 4) c=——,
) M CM Z]-:XI M i ) mdt
24. Bripa:xeHue 1JIs1 onpeAesIeHusl yAeJAbHOM 00bEMHOM TEeNI0éMKOCTH CMeCH UM eeT BU/:
n n
1) C'CM = Zri 'C; ; 2) uCey :ZXi MG,
1
8Q n
3) c= 4) Copy = - C. .
)e=y g ) Cem ;g. :

25. Boipa:keHue 1J1s onpeae/IeHus yaeJbHOM MOJIAPHON TeIJI0EMKOCTH CMeCH HMeeT BU/:

0
1) uc=—>- Q. 2) Com = 2.0i °Ci
n-dt’ 1

n
3) UCcpm :ZXi "HC; ; 4) Cem :Zri -Ci.
1 1



26. MatemaTu4ecKkoe BbIpa)keHHe NMEPBOr0 3aKOHA TEPMOAMHAMMKHM [JIsl M30JIHMPOBAHHBIX
CHCTeM HMeeT BH/:

1)$:d8; 2) dh=6q+v-dp;
3) dh=c, -dT; 4) 8Q=dU +o/ .

27. YpaBHeHHMe NEePBOr0 3aKOHA TEPMOAUHAMMKM 4Yepe3 IHTAJBIHNI0 PACCUUTHIBAETCS MO
dopmy.ie:

)
1)?Q:d8; 2) dh=0du+v-dp;
3) dh=c, -dT; 4) 8Q =dU +&¢.

T T T T

.

28. N300pakeHne H30XOPHOT0 NMPOIEcca HA JHATPAMMe B KOOPAMHATAX | — S UMeeT BH/:
——/

= 2) 3) —4)/

5 ) 5 )

|,

29. Cesa3b Mex1y mapaMeTpaMu AJIsi H30XOPHOI0 Ipouecca uMmeeT BH/:

Pl 2) L=
p, T, v, T,
k-1 T
L
3) Py V1 =P,Ly; 4) [—1j =2,
L, T,
29. CBsi3b MexKIy NapaMeTpaMHu JI H30XOPHOI0 NMpouecca nMeeT BU:
p P L : ) ol
p, T, v, T
k-1 T
L
3) Py V1 =P,Ly; 4) [—1J =2,
L, T

30. YpaBHeHHe i1 pacuyéTa padoThbl paclIMpPeHUsi ra3a B M30XOPHOM Ipolecce MMeeT BU/I:

1) L=0; 2) L=m-c, (T, -T,);

L
3) L=m-p;-v;-In—2; A L=m-c,(T,-T,).
L

31. Mi3MeHenme SHTAILIIHE T232 B H30XOPHOM NPOIecce MPe/ICTABIEHO:
1) Ah=0:

2) Ah=cy (T, -T,);

3) Ah=cp (T, - Ty);

4) Ah=c, - (T, -T,).

32. YpaBHeHHe IS H©3MEHEHHS SJHTPONMHU B H30XOPHOM IpoIecce HMeeT BH:

1) AS=m-c,-In22; 2) AS=0:
Ly

3) AS:m-cV-InL; 4) AS:m-cp-In&.
T Py



33. YpaBHeHHe JJIs1 pacyeTa TeII0Thl B H30XOPHOM Iponecce HMeeT BH/:

1) Q=m-c, - At; 2) Q=m-(c, +R)-At;
3) Q=m-R-T-In22; 4) Q=m.R-T,-In %
Ly P,

34. YpaBHeHue 1J1s pacueTa moJABeJeHHOM TeMJIOThI B M300apHOM Mpouecce MMeeT BU/:
1)Q:m'CP'(T2_T1); Z)Q:m'cv'(Tl_Tz);

L
3)Q:moplool-ln—2; 4)Q:m-R-T-In&.
Ul Ul

35. Cesi3b MEXKAY MapamMeTpaMmu n3063pn0r0 nmpouecca npeacraBjacHo BbIPAKCHUEM
k-1

v, T, L, T
p T

3) P1°V; =P3 " Vy; 4 L =-1
p, T,

Kputepuu u mkana oneHMBaHUs 10 OIIEHOYHOMY CPEJICTBY KOHTPOJIbHAS paboTa

[IIxana oueHnBauus
(mHTEpBaAN OAIIOB)

Kpurepnii onennBanus

5 KouTposnbHas paboTa BbINOIHEHA HAa BBLICOKOM YPOBHE (IIPABUIIbHBIE OTBETHI

nanel Ha 90-100 % BompocoB/3aaa4)

4 KoHnTtponbHas paboTa BbINOIHEHA HA CPEHEM YpOBHE (IPaBUIIbHBIE OTBETHI

naHel Ha 75-89 % Bompocos/3anay)

3 KonTtponbHas paboTa BbIIOHEHAa HA HU3KOM YPOBHE (IIPaBUIIbHBIE OTBETHI

nanel Ha 50-74 % BompocoB/3anay)

2 KonTtponbHas paboTa BbIINOIHEHA HA HEYIOBIECTBOPUTEIHHOM YPOBHE
(mpaBuUIIbHBIE OTBETHI 1aHbl MeHee yeM Ha 50 %)

NuauBuayanbHoe 3a1aHue (BBICOKHA YPOBEHB):

TabnuIy

TpeOyercsi:
1.0OnpenenuTs napaMeTpsl COCTOSIHUA PabOYero Tejla B XapaKTEePHbIX TOUYKaX [IMKJIA U 3all0JHUTh

' Touxa p. klla v, M¥/Kr T.K t,°C
— a - L —_— — — . - PRSI S BB

C - —

z

— — |
b ! ! -

Z.Z[J'ISI KaXZI0ro mpornecca, BXoAsAmero B IUKII, BBIYUCIUTE U3MCHCHUC BHYTpeHHeﬁ OHEPTHUH,

OHTAJIBIINH, DHTPOIINH, a TAKIKEC pa60Ty Imponecca U KOJINM4YECTBO TCIJIOTHI, y‘IaCTBYI'OH.Ieﬁ B IIponecce.

3.P63y.]'ILTaTI>I BBIYHCIICHUN TCPMOJAUHAMHUYCCKUX ITapaMETPOB MPOLECCOB 3aHCCTHU B Ta6n1/1uy,

ONpCACIINTh pa60Ty [UKJa, TCIUIOTY LUKIIA, KOJIUYECTBO MOABEACHHON M OTBEACHOM TCIIJIOTHI, 4 TAKXKC

tepmuueckuii KI1/] nukna.



P T

IMpouece

Aw,xbr/xr

Ah,xJn/kr

Asylbihr K LrDw/er g x)Dx/kr

a=g
CrE
z-b
b-a

Linkn

4.ITocTpouTh 33JaHHBIN LUK B KoopauHaTax T-S.
2

Py

b

b
a
>
)]
Bapu-| Taz |ta, [pa | € A a-c z-b n
anv °C_ | klla
A-1 tHs 80 | 200 | 6,0 | 6,2 | T=const | T=const -
A-2 | He 99 1350 [6,5 |59 | T=const | T=const | -
A-3 |CHs | 80 (200 {70 17,1 | T=const | dgq=0 -
A4 180z |99 1250 |75 |67 | T=const | dg=0 -
A-3 | CO2 80 | 200 | 8,0 | 7.9 | T=const | n=const | 1,20
A-6 poanyx | 99 1260 |85 | 7,5 | T=const | n=const | 1,26
A-7 | N2 50 [ 140 17,0 | 3.6 | dg=0 T=const | -
A-8 | O2 15 [ 101 |80 |37 [dg=0 T=const | -
A-9 poanyx | 70 {170 | 6,5 [ 3,5 | dg=0 T=const | -
A-10 | H2 25 (101 [ 9,5 {34 |dg=0 T=const | -
A-11 | CO 30 (101 |10, {33 |dg=0 T=const | -
A-12 Bospyx | 38 150 | 7.5 |38 | dg=0 dg=0




Bapm) Taz |ta, |Pa, | & Q' a-c z-b n
aHT o %Tla 91 ¥y
A-37| He 99 | 250 | 5,5 | 5700 | T=const | T=const | -
A-381 SOz 1 99 1250 | 7.5 | 960 T=const | dg=0 -
A-39ozayx 80 | 290 | 8.5 11700 | T=const | n=const | 1,26
A-40] Oz 15 1101 (9,0 {1200 | dg=0 T=const | -
A-41eosayx 70 4 170 16,5 | 1200 | dg=0 T=const | -
A-421 Hz 85 | 101 [ 9,5 | 9900 | dg=0 T=const | -
A-43| CO 30 1101 {10 | 1300 | dg=0 dqg=0 -
A-ddipoagyx] S8 | 150 | 7.5 11500 | dg=0 dq=0 -
A-45¢ Hz 66 | 160 | 6,5 | 1500 | dg=0 dg=0 -
A-461 CO2 | 20 | 101 [ 9,0 | 1400 | dg=0 n=const | 1,26
A-47| CHa | 42 [ 150 |70 [4100 | dg=0 | n~const | 1,26
A-481 O2 15 | 101 9,5 | 1300 | dg=0 n=const | 1,26
A-491 CO 20 | 101 [ 8,0 | 1400 n=const | T=const | 1,35
A-50] CO2 | 25 | 101 17,5 | 1500 n=const | T=const | [,35
A-31) Ho 42 | 130 | 7,0 | 9900 n=const | T=const | 1,35
A-52F Ho 66 | 160 | 6,5 | 3000 n=const | T=const | 1,35
A-53| Oz 13 101 |90 | 1200 | n=const | dg=0 1,35
A-Sdposgyx| 25 | 101 3 7.5 | 1400 n=const dq:O 1,35
A-55| CHa | 50 {140 [ 7,0 13800 | n=comst | dq=0 | 1,35
A-50| CO 70 | 170 |1 6,5 | 1300 | n=const | dg=0 1,35
A-57| H2 15 {101 [ 9,5 | 9500 n=const | n=const | 1,30
A-58] He 20 | 101 [ 8,0 [ 4800 | n=const | n=const | 1.30
A-591 Oz 18 1150 7,0 (1260 n=const | n=const [ 1,30
-0 8Q2 | 8 | 170 [ 6,5 | 1000 n=const | n=const { 1,30
[Bape] Tz —rl( pu. Til ) Tu—c " zb | no
i e (kffa | | ,;_ (I
[\ﬂ? II» 40 101 |85 |32 | dg=0 dg=0 | - |
A4 N2 | 66 160 Ew_(a_u Tdg=0  [dq=0 | ﬁ
Eﬁ 4_(‘()1 20 | 101 {9.0 |« .I_qu=()  n=const | 1.26 |
161 CHa | 42 [130 |70 [43 Tdg=0 [ n=const | 126
17' O |15 101 |95 }_ﬁlU_Lf_lg_f() ~ | m=const | 1,26 |
A-1871 SO2 | 66 | 160 |50 142 ldg=0 | n=consi 11,26 |
A-19 |‘EH4 15 | 101 { 8.5 14 ]—l—n =const ‘ T=consi | 1,35
A-2(0) | CcO 20 | 101 | 0 3.8 | n=const | T=const [1.35
A2 | CO2 25 1101 175 |43 ]A n=const T=const D 1,35
m 12 l 42 l 130 Ti.() 3.7 \n—-(.nnxl T=const | 1,35 |
25| He | 66 T 160 |65 |32 : n=const | T=const ‘_IT\AI
h2d | N2 | 86 | 190 [6,0 {34 |n=const | T=const | 135
25| 02 |15 [ 101 [9,0 [3.7 [n=comst [dg=0 |1, T35
A26 | SO2 | 20 [ 101 |80 |42 [n=const | dg=0 | 1.35 |
t7 po3ayX | 25 101 | 7,5 | 3.9 | n=const dg=0 T [1.35 |
A28 CHa | 50 [140 7,0 140 [n=const [dg=0 [1.35 j
A291 CO [70 [170 [65 [39 [n=comst |dg=0 | 135 |
A30| €Oz | 67 [200 |60 [4.0 |n=const |dg=0 [ 1,35 |
F-ﬂ" H:i ] 15 1101 i‘)..‘) 3‘(14 n=const | n=const 5 |’3(1 !
A-32 | Ho | 20 [101 180 [3.3 | n=const | n=const | I..?()vJ
_“_L T\z ] 25 | 101 |7 5 138 \ n=gconst | n=const | 1,30 [
A34| 02 | 58 [ 150 |7.0 35 | n=const | n=const | 1,30 |
[A—-'F[— gOz JW) 180 | 6.5 ¥ 3.9 | n=const | n=const { 1,30
A-36 [ posayx | 67 | 210 [60 |36 | n=consl | n=const | I ld




BeinosiHseTcss MO METOOMYECKMM YKa3aHUSM K BBIIOJHEHUIO HMHIMBHUIYaJbHOIO 3aJaHMs IO
mucuuiuinHe "TeopeTnyeckre OCHOBBI TEIUIOTEXHUKU' [DIEKTpOHHBIM pecypc|: i CTyJEHTOB BCEX
cnermansHocteir / Cocr.: H.I'. bannukoB, B.A. Bonkos, O.A.KymmkoB, A.H.Kunmak, B.A.
Pribanbuenxo - Jlyranck: Uzn-so BHY um. Hans, 2010.-25 c.

Kpurepuu n mkana olieHMBaHUs 10 OLIEHOYHOMY CPEJICTBY UHAMBUIYAJIbHOE 3a/IaHUE

[kaa
OLICHUBAHUS .
Kpurepuii onenuBanus
(uHTEpBaAN
0aIoB)
3ajaHue TPEACTAaBIEHO HAa BBICOKOM YpPOBHE (CTYIEHT IOJHOCTBIO MPEICTaBHII
c paccMaTpuBaeMyro IpoOJIeMaTuKy, MPUBETI apryMEHThl B MOJIb3y CBOUX CY)KJIEHUH,

BlIaZiceT MPOQWILHBIM TMOHATUHHBIM (KaTeropuajbHbIM) ammaparoM M T.IL.).
W3noxenne u oQOpMIEHHE TEKCTa MOJHOCTBIO COOTBETCTBYET TpPEOOBAaHUIM
0(pOpMIIEHHSI TEXHUYECKOTO TEKCTa

3ajaHMe TPEACTaBICHO Ha CpPEAHEM YPOBHE (CTYAEHT B LEJIOM H3JIOKHUII
4 paccMaTpuBaeMyr0 MNpoOJIeMaTHKy, MPHUBEI Majo apryMeHTOB B TMOJb3y CBOUX
CYXJEHUH, JOMYCTUB HEKOTOpble€ HETOYHOCTH U T.I.). M3noxenue u odopmieHue
TEKCTa B OCHOBHOM COOTBETCTBYET TpeOOBaHUSIM O(POPMIICHHS TEXHUYECKOTO TEKCTa

3ajaHue M€ MPEJCTABICHO HAa HU3KOM YpPOBHE (CTYIEHT JOIMYCTHUJ CYLIECTBEHHBIE
3 HETOYHOCTH, M3JI0KHWJI MaTepuasl C OIIMOKaMH, HE BIAJEET B JOCTATOUYHOM CTENeHH
NpOQUIBbHBIM KaTeropHajlbHBIM amnmapatoM U T..). M3noxenue u odopmieHue
TEKCTa YACTUYHO COOTBETCTBYET TPEOOBAHUAM O0(OPMIICHHUS TEXHUUYECKOTO TEKCTa

3amaHne TIPE/ICTABICHO HAa HEYJOBIICTBOPUTEIHHOM YPOBHE WIIM HE TIPEICTABICHO
(CTyneHT He TOTOB, HE BBHITIOJHUI 33/1aHKe U T.11.). 3mokeHue u opopmieHue Tekcra
MOJTHOCTBIO HE COOTBETCTBYET TPEOOBAHMSIM O(OPMIICHHIO TEXHUIECKOTO TEKCTa

OueHo4YHbIE CPeACTBA IS IPOMEKYTOYHOM aTTecTAllMHU (3a4eT):

BUWJIET Ne 1
Teopernyeckasi 4acThb.
1. TIpenmer TepMoauHaMuku. TepMmoauHaMuueckuit MeTo 1. TepMoauHaMUUecKHe mapamMmeTpsl
COCTOSIHUSL.
2. JlubdepeHnuanbHble YpaBHEHNUS KOHBEKTHBHOTO TEINIOOOMEHa.
IlIpakTH4eckast 4acTh.

B cocyne emxoctbio 1000 TuTpoB cosiep>KuTes pu JaBieHun P = 1,2 at™m , remmneparype t=
20°C ra3oBas cMech, cocrosias mo oosemy u3 20% azora u 80% oxucu yriaepoaa. OnpenenuTb Bec
COCTaBIISIOIIEH ra30BOI CMECH.

BUJIET Ne 2
Teopernyeckasi 4acTh:
1. PaGouee Teno u ero mapameTpbl. Y paBHEHHUE COCTOSIHHSL.
2 KowmmnpeccrnoHHast XOJI0IuIbHAs ycTaHOBKA. Et UK ¥ XO0MOAUIBHBINA KOAPDHUITUEHT. .
IIpakTHYecKas 4acThb:

Onpenenutsb yIenbHBIA pacxo/l mapa B MapoOCUIOBOM YCTaHOBKE, pabOTAIOIEH M0 UKy
Penkuna, ecniu mapamerpsl napa nepea Typobunoit p = 306ap, t =460 C, a naBieHue B KOHAEHCATOpE P
=0,046ap.

BUJIET Ne 3
Teopernyeckasi 4acThb.
1. Pabora ra3za. Beruucnenue pabotsl. ['paduueckoe npeacraBieHue.
2. Ananu3 ycnoBus moio0us Ha mpumepe audhepeHInaIbHOT0 YpaBHEHUS TEIUIOO0TAaYH.
IIpakTHYecKast 4acThb.



ManomeTp, ycTaHOBIICHHBIN Ha OapabaHe mapoBOro KOTJa, MoKa3elBaeT 8 Kr/ cM. YeMy paBHO
abCOTFOTHOE JaBJICHUE B KOTIIE, ecliu OapoMerpuyueckoe aaBineHue B =700 Mm.pT.cT.
BUJIET Ne 4
Teoperuyeckasi 4acTh:
1. OcHoBHBIE 3aKOHBI HI€AJTLHBIX [A30B.
2. MopnenupoBanue Ha OCHOBE TEOPUHU OO0
IIpakTHyeckas 4acThb:

Ha u3o06apnoe cxatue 1 kr kucnopoaa (O ) 3arpadena padora 100 x/{orc. OnpenenuTs qaBieHUE
KHCJIOPOa, €CITU B Havajle cxatus ero oobem paser 0,4 M /KT, a TemIiepaTypa B KOHIIE C)KaTHs paBHA
30° C.

BUJIET Ne 5
Teopernyeckasi 4acThb.

1. Cwmecu naeanbHbIX Ia30B. YpaBHEHUE COCTOSHUS /ISl Ta30BOM CMECH.

2. CpaBHEHHE TEPMOJIUHAMUYCCKHX UKIOB mopiiHeBbix JIBC mpu € = idem
IIpakTHYecKkasi 4acTh.

B 1 xr Bo3ayxa B nzoxopaoM npouecce noasoautcst 500x/[orc Teruia. Jlapnenue raza mpu 3Tom
Bo3pactaet oT 30 6ap 1o 70 6ap. OnpenenuTh KOHEYHYIO TEMIIEPATypPy BO3/IyXa, CYUTAs TEIIOEMKOCTh
MMOCTOSTHHOM.

BUJIET Ne 6
Teopernyeckasi 4acTh:
1. TlepBblii 3aK0H TEPMOIMHAMUKHY.
2. Twxn mopmHeBbix JIBC ¢ moaBo oM Temia P = const.
IIpakTHYeckast 4acThb:

Onpenenuth aOCOTIOTHOE JaBJICHHUE B COCY/IE, €CIIU MTOKa3aHNUe IPUCOEINHEHHOTO K HEMY
PTYTHOTO MaHOMETpa paBHO 16ap , a aTMOocepHOe JaBiIeHUE 0 OapoMeTpy cocTaBisieT 750 MM.PT.CT.
TemmnepaTypa B MecTe ycTaHOBKH pruOopoB pasHO 0 C.

BUJIET Ne 7
Teopernyeckasi 4acThb.

1. Cwmecu uaeanbHBIX Ta30B. YpaBHEHUE COCTOSHHS JIsl TA30BOM CMECH.

2. CpaBHEHHE TEPMOIUHAMUYECKHUX MUKIOB rmopiiHeBbix JIBC mpu € = idem
IIpakTHYeckas 4acThb.

B 1 xr Bo3ayxa B u3oxopHoM mpoiecce noasoautcs S00x/[owc Tenna. JlaBneHnue rasa npu 3TomMm
Bospactaet oT 30 6ap 1o 70 6ap. Onpenenutb KOHEUHYIO TEMIIEpaTypy BO3AyXa, CUUTasl TEIUIOEMKOCTh
MIOCTOSIHHOM.

BUJIET Ne 8
Teopernyeckasi 4acThb:
1. AnHanu3 u30XOPHOT0 U H300apHOTO MPOLIECCOB.
2. Como u muddy3op. M3MeHnenue napameTpoB raza mo JymHe comia. [Ipoduis cora.
IIpakTH4yeckast 4acTh:

BcenenctBue agnabatHoro cxxkatust Bo3ayxa ero remmeparypa nossimaetcs ¢ 30 C no 310 C ; npu
3TOM 3arpaueHa padota 0,2 xk/lowc. OnpenenuTb Maccy CXKUTaeMoro BO3AyXa, CUMTas TEIII0EMKOCTh
IIOCTOSIHHOM.

BUJIET Ne 9
Teopernyeckasi 4acTh.
1. Outponus.
2. Twuxn nopurxeBsix J[BC co cMemnmaHHbIM TOBOIOM TETIOTHI.
IIpakTHYecKasi 4acThb.
MaccoBast TeII0eMKOCTb BO3/1yXa IpH noctossHHOM JaBienuu C = 1000/ owc/(xr rpan). Haiitu
MOYJIbHYIO TEIUIOEMKOCTh BO3/IyXa B Mpoliecce Mpu MocTosTHHOM oO0beMe (M=29 kr/kmous).
BUJIET Ne 10
Teopernyeckas 4acThb:
1. Kpyrossie npouecchl. [IpsmMoii UK ¥ €r0 TePMUYECKUA K.I1.1T.
2. Tennonepenaya. DneMeHTapHbIE BUABI TeriooOMeHa. OOmuil BU ypaBHEHUS TEIUIONEpEaayn.
IIpakTHYecKas 4acThb:



Omnpenenutp noje3nyio padoty u  nukia Kapho, ecinu npu aanabaTHOM CKaTUU aOCOTIOTHAS
TemIeparypa pabodero Tesa HoBbIcHIach B 2,5 pasa, a B nukie noasoautcs 350 /o Tema.
BUJIET Ne 11
TeopeTnyeckasi 4acTh.
1. OO6partHblii KpyroBoii mpouecc. XoJI0IUIbHbINA K03()OUITHEHT.
2. TemmnepaTypHO€ OJIE€ M TEMIIEPATypHbIH TpagueHT. 3akoH Dypbe.
IIpakTHyeckas 4acTh.

OmnpenenuTh CpeHUN TEMIIEPATYpHBIH HAIOP B IPOTUBOTOYHOM BO3/YIIIHO - T€IIHEBOM
TEIIO0OMEHHHKE SHEPreTUIECKOr0 aTOMHOTO peakropa. ['enuit oxmaxmaercs ot 730 1o 440 C u
Harpesaercs Bo3ayx oT 390 no 670 C.

BUJIET Ne 12
Teopernyeckasi 4acThb:
1. uxn Kapno. Ero 3nauenue. Tepmuueckuii k... nukia Kapso.
2. TemnonpoBOIHOCTH MIIOCKOH cTeHKH. KoadduimeHT TermmonpoBoaHOCTH.

IIpakTnyeckas 4acThb:
KakoBo 3naucHue k03 duitnerTa TemionpoBoAHOCTH MaTepraia cTeHku, ecin ipu d = 30Mm u
t= 30 C. Komi4ecTBO TEmIOTHI, IpoXosiiee depe3 cTeHKky 100BT/m?
BUJIET Ne 13
Teopernyeckasi 4acThb.
1. OOGmwue cBoiicTBa 0OpPaTUMBIX U HEOOPATUMBIX IIUKIOB. DHTponus. [IpuHiun Bo3pactanus

SHTPOIUH.

2. uddepennnanbHOe ypaBHEHUE TEIUIOTIPOBOJHOCTH. Y CJIOBUS OTHO3HAYHOCTH.
IIpakTHYecKkasi 4acThb.
Omnpenenuth padoty rukia KapHo, ecnu npu aaunadbaTHOM CKaTHU aOCOTIOTHAS TeMIIepaTypa
pabouero Tena MOBBICHIIACH B 2 pa3a, B 1ukiIe mpoBoautces 180 x/[c Tera.
BUWJIET Ne 14
Teopernyeckasi 4acThb:
1. Copepxanue |l 3akoHa TepMOIUHAMHUKH U €T0 (GOPMYITHPOBKH.
2. TennonpoBOAHOCTH MJIOCKOW CTEHKH.
IIpakTHYeckas 4acTh:

Onpenenutp MoABEIEHHOE TEIUIO B IUKJIE ra30TYpOMHHOM YCTAHOBKH CO CTOpPaHHEM IIpH ]
=const, eciu cteneHb NOBbIIEHUS B kKommpeccope 10, a mokasarens aguabdata K=1,4. Temo,
OT/JIAHHOE XOJIOAHOMY HCTOYHUKY, ( =25 kJ[K/KT.

BUWJIET Ne 15
Teopernyeckasi 4acThb.
1. OcoGeHHOCTH U CXeMbl PHeprodasiaHca XapaKTepHbIX IPYIII MOJIUTPOIHBIX TPOIIECCOB.
2. Tennonepenaya npu OMBIBAHUU TUTUTHIL.
IlIpakTH4eckast 4acTh.

Onpenenuth MOTEPIO TEIUIOTHI MyTeM KOHBEKIIMH BEPTUKAIBHBIM MAapOMPOBOIOM AUAMETPOM 15
MM U BBICOTOH 2 M, €ClIi TemIiepaTypa HapyxHo# creHkn 160 C, a TemnepaTypa OKpy»KaroLero
Bozayxa 30 C.

BUWJIET Ne 16
Teopernyeckas 4acrThb:
1. JluarpaMMbl COCTOSIHUS BOJIBI U BOJSIHOTO mapa p-V , T-S, h -S.
2. OcHoBbl Teopuu noao6us. Kpurepuii nonodus. KputepuanbHble 3aBUCUMOCTH.

IIpakTHYecKas 4acThb:

MaHoMeTp, yCTaHOBIEHHBINA Ha COCYIE C KUCIOPOAOM, NIOKa3bIBacT faBieHue 820 MM.pT.CT., a
6apomMeTpuyeckoe aaBieHue paBHo 740 MM.pT.cT. OnpenenuTh IIOTHOCTh KUCIOPOa IIPU TeMIIepaType
20 C.

BMJIET Ne 17
Teopernyeckasi 4acThb.
1. TI'paduueckuii MeTos pacyera MapoBbIX MPOILIECCOB.



2. OOwmwuit BUJ KpUTEPUATIBHOTO YpaBHEHH TeIIooTAaYHn. Onpeaensiomue U onpeaesieMble

KPUTEPHUH.

Teopernyeckas 4acThb.

Onpenenutps NOTEPIO TEIUIOTHI ITyTEM KOHBEKLIMH BEPTHKAIbHBIM [IaPOIIPOBOAOM AMAMETPOM 15
MM U BBICOTOW 2 M, €ciiu TemIepaTypa HapyxHoil creHku 160 C, a TemnepaTypa OKpyKaroLero
Bozayxa 30 C.

BUMJIET Ne 18
Teopernyeckasi 4acThb:
1. Teorpadudeckuii METO] pacdeTa MapoBhIX MIPOIIECCOB.
2. OOwmwuii BUJ KPUTEPHATBHOTO YpaBHEHHS TEIUI00TAaYH. Onpeaensionme U onpeaesieMbie
KpUTEpUH.
IIpakTnyeckas 4acThb:

OHpeI[eJH/ITI) MOTCPHO TCIUIOTHI ITYTECM KOHBCKIIMU BEPTHUKAJIBHBIM IIAPOIIPOBOJOM JUAMETPOM
d=15 mm u BeicOTO# h =2 M, eciiu Temnepatypa HapyxHoii ctenku t-160 C, a Temmneparypa
okpyxaromero Bozayxa t=30C

BUJIET Ne 19
Teopernyeckasi 4acThb.
1. PabGota uieanpHOTO MOPITHEBOTO KoMIipeccopa. BiusiHue BperHoro oobema.
2. Jlyunctsiii TeroooMmeH. 3akon Credana-bonpmana. Ydaer iryqrctoro termiooOMeHa B
pacuerax.
IIpakTHYeckasi 4acThb.

[Ipu pacmmpenun azota coepiuaercs padora 150 x/lx. OnpenenuTs KOHEYHOE AaBJIEHUE rasa,
€CIM ero HavajpbHoe AaBieHue paBHO 650 klla, a TemmepaTypa rasza B Ipolecce paclIMpeHUs He
n3Mensercss 0,5M.

BUJIET Ne 20
Teopernyeckasi 4acThb:
1. Tluka KOMIIPecCOPHON XOJIOAMIBHON MaITUHBI.
2. T-S nmarpamma BOASHOTO Tapa.
IIpakTHYeckas 4acTh:

Temnepatypa Boznyxa 10 C. OnpenenuTs OTHOCUTEIBHYIO BIAKHOCTh BO3/IyXa IIPH HarpeBe

ero 1o temneparypbl 40 C, ecnu Biarocoaepxanue Bozayxa npu 10 C, paBHo 2 T/KT.

Kputepuu u mkaa olieHHBaHUS [0 OLEHOYHOMY CPEACTBY MPOMEKYTOUHBIN KOHTPOJIb (3a4eT)

[IIxana Kputepuii onennBaHust
OIICHUBAHUS
(mHTEpBaAN OAIIOB)

3a4TEHO CryneHT rny0OKO M B MOJHOM 00BEME Bia/eeT MPOTPaMMHBIM MaTepUATIOM.
I'pamoTHO, HcUepIbIBAIONIE U JIOTUYHO €ro M3JiaraeT B YCTHOM WJIM MHUCbMEHHOMN
¢dopwme. [Ipu 3TOM 3HAET PEKOMEHOBAHHYIO JIUTEPATYPY, MPOSBISIET TBOPUSCKUN
MOJIXOJT B OTBETaX Ha BOIMPOCHI U MPABUILHO 000CHOBBIBAET MPHUHSITHIC PELICHUS,
XOPOIIO BJIAJICET YMEHUSIMH U HAaBBIKAMU IIPY BHIMIOJHEHUH MPAKTUYECKUX 3a]1a4.

CTy,Z[eHT 3HacCT HpOFpaMMHHﬁ Marepuajl, rpaMOTHO U 1O CYTH H3JIaract €ro B
YCTHOﬁ WIM THCbMEHHOH Q)opMe, AOIIYCKasA HE3HAUUTCIIbHBIC HCTOYHOCTHU B
YTBCPKACHUAX, TPAKTOBKAX, ONPCACIICHUAX U KATCTOPUAX HIIM HEC3HAUUTCIIBHOC
KOJIMYECTBO OIIHMOOK. HpI/I 9TOM BJIaCCT HCO6XOI[I/IMBIMI/I YMCHUAMHU U
HAaBbIKAMU ITPU BBINTOJIHCHUH IMTPAKTUYCCKUX 3a4a4.

CTy,Z[eHT 3HaACT TOJIBKO OCHOBHOM HpOFpaMMHHﬁ Marepuall,
AOITYCKAC€T HETOYHOCTH, HEOOCTAaTOYHO YETKHUE (I)OpMy.]'H/IpOBKI/I,
HEMOCIACA0BAaTCIbHOCTE B OTBETAX, H3JIaraCMbIX B YCTHOﬁ WIM MHUChbMEHHOM
(I)OpMC. HpI/I 9TOM HEAOCTATOYHO BJIAACCT YMCHUSAMU HW HABBIKAMU IIPpU
BBIINIOJIHCHHUU IMPAKTUYCCKUX 3a1ad. I[OHYCKaCT a0 30% omuboK B HM3JaracMbIX
OTBCTax.




HE 3a4TECHO CryzneHT He 3HAeT 3HauYMTENbHOM YacTH HporpaMMmHoro marepuana. [Ipm atom
JIOIYCKaeT NPUHIMIINAIBHBIE OIIMOKH B JI0KA3aTEIbCTBAX, B TPAKTOBKE MOHATUI
U KAaTerOpHuH, NPOSBIAET HU3KYIO KYJIbTYpPy 3HaHUN, HE BIAJACET OCHOBHBIMHU
YMEHMSIMM ¥ HaBbIKAMU IIPU BBINOJHEHUM INpaKkTU4YecKux 3anad. CTyneHT
OTKAa3bIBACTCS OT OTBETOB Ha JOINOJHUTEIBHBIE BOIIPOCHI

9. OcoGeHHOCTH OPraHU3alUK 00y4YeHUs JIsl JIUL ¢ OTPAHUYEHHBIMHU BO3MOKHOCTSAMH

310POBbS M HHBAJIM/I0B

[Tpu HeoOXxomuMocTH paboyas mporpamma y4eOHOW AMCIHUIUIMHBI MOXKET OBITh aJanTHPOBAaHA
st obecrieyeHnss 00pa30BaTENBHOTO MPOIECCa WHBAIKUOB U JIUI C OTPAaHHYEHHBIMH BO3MOXHOCTSIMHU
3JI0POBBS, B TOM YHCJIE C IPUMEHEHUEM JIEKTPOHHOTO O0O0YUEHHS] MIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHUH.

st aToro TpeOyeTcst 3asBlIEHUE CTYACHTA (€ro 3aKOHHOTO MPEICTaBUTENS) W 3aKIIOUYEHUE
rcuxoJioro-mMeauko-neaarorundeckoit komuccuu (IIMIIK). B cnyuae HeoOxoauMocTu 00yJaronmmcs u3
YUCJa JIMI] ¢ OTPaHMYECHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI (IO 3asBICHUIO OOydaromierocs), a Juist
WHBAINJIOB TAKK€ B COOTBETCTBUU C MHIMBUAYAJIBLHOW MPOTPAMMON peadHIMTAllMd MHBAIHIA MOTYT
Mpe/UlarathCsi  CIEAYIOIIME BApUAHTHI BOCIPHATHS Y4eOHOW wH(popMamum ¢ y4eToM HX
WHIUBUAYAIbHBIX ICUX0(DU3UUECKUX 0COOCHHOCTEN:

— CO3J]aHME TEKCTOBOM BEPCHM JIFOOOTO HETEKCTOBOTO KOHTEHTA [UII €ro BO3MOXHOTO
npeoOpa3oBaHus B allbTepHATHBHBIE (DOPMBI, yIOOHBIE TSI pa3TMYHBIX TIOJIH30BATENICH;

— CO3JIaHWE KOHTEHTAa, KOTOPBIA MOYKHO IMPEJICTaBUTh B PA3MYHBIX BHAAX 0€3 MOTEPH JaHHBIX
WIHA CTPYKTYPBI, IPEAYCMOTPETh BO3MOKHOCTh MacIITAOMPOBAHMS TEKCTa W M300pakeHUH 0e3 ToTepu
Ka4ecTBa, MPeTyCMOTPETh IOCTYITHOCTD YIIPABICHUSI KOHTEHTOM C KIIaBUATYPHI;

— CO37JaHM€ BO3MOYKHOCTEH JUIsi 00y4aromMXcsi BOCHPUHUMATh OJHY M Ty K€ HH(OopMaluio U3
pa3HbIX MCTOYHMKOB, HApUMEp, Tak, 4TOObI JHIa C HAPYIICHUSMHU ClyXa MOJydyaaud HWHGOPMAIHUIO
BHU3YaJIbHO, C HAPYUICHUSIMU 3PEHUS — ayTUAIBHO;

— MPUMEHEHHE MPOTPAMMHBIX CPEJICTB, 00ECMEeUNBAIOIINX BO3MOXKHOCTh OCBOCHHS HaBBIKOB U
yMeHUH, GOPMHUPYEMBIX TUCHHUIUIMHONW (MOIyJIeM), 32 CUYET albTEPHATHBHBIX CIIOCOOOB, B TOM YHCIIEC
BUPTYaAJIbHBIX TA00PATOPHUI U CUMYIISIIMOHHBIX TEXHOJIOTHA;

— IPUMEHEHHUE DJIEKTPOHHOTO OOY4YEeHMsI, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUHN s
nepenaun  MHGOpPMALMU, OpPraHU3alMH PA3NIUYHBIX (OPM HHTEPAKTUBHON KOHTAKTHOW pabOThI
oOyuaromierocsi ¢ npenojjaBaTesieM, B TOM YUCIe BEOMHAPOB, KOTOPhIE MOTYT ObITh MCIOJIb30BaHbI JIJIs
MIPOBEJICHUS] BUPTYAJIbHBIX JIEKUMHA C BO3MOXXHOCTBIO B3aUMOJICUCTBUSI BCEX  YYAaCTHUKOB
JUCTAHIIMOHHOTO OOYy4YeHHs, MPOBEJCHUS CEMUHAPOB, BBICTYIUICHUS C JOKIAJAaMH U 3alllUThl
BBITIOJIHEHHBIX paboT, MPOBEACHUS TPEHUHIOB, OPraHU3auN KOJUIEKTUBHOU pabOThI;

— NPUMEHEHHUE DJIEKTPOHHOTO OO0YYEeHMsI, TUCTAHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHUN s
opranu3anuu GopM TEKYIIETro U MPOMEKYTOYHOTO KOHTPOJIS;

— YBENUYEHHE MPOJOJDKUTENBHOCTH CJa4yl OOyYarollMMCs WHBAIUIOM WM JIMIOM C
OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbS (POPM MPOMEKYTOUHOM arTecTalui MO OTHOLICHUIO K
YCTaHOBJICHHOW MPOAOKUTEIBHOCTH UX CIAaYH:

— MPOJOJDKUTENBHOCTh CIa4M 3auéTa WM SK3aMeHa, MPOBOJUMOr0 B MUCbMEHHOU (opMme, — HE
6onee yem Ha 90 MUHYT;

— MPOJIOJDKUTENBHOCTD TIOJrOTOBKY 00Y4YaIOIIerocs K OTBETY Ha 3a4€Te MIIU SK3aMeHe, MPOBOMMOM B

ycTHOM (hopme, — He Gosiee ueM Ha 20 MUHYT



JIncT U3MEHEHUN U TONOJHEHUN

Ne Buns! nononnenuit u JlaTa u HOMep ITPOTOKOIA [Toamnucs (c
M3MEHEHUH 3acemaHus Kagenpol pacindpoBKoit)
wn (xadenp), Ha KoTopoM ObUTH |  3aBeAyrOMmIEro Kadempoi
paccMOTpeHBI ¥ 0I00peHbl | (3aBexyronux Kadeapamu)

U3MCHCHUA U JOIIOJIHECHU A
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