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Komnemenyus:

Ilepeuenvy komnemenyuii ¢ yKazanuem ypoeHeil ux popmuposanus

YK-2 Cnocoben onmpenensTh Kpyr 3ajiad B paMKax IMOCTABJICHHOM eI U BRIOUPATh ONTHMAJIBHBIE CTIOCOOBI UX PEIICHUs, UCXO U3 ACHCTBYIOIINX

MIPaBOBBIX HOPM, UMEIOILIUXCS PECYPCOB U OTPaHUYEHUI

VYK-2.1 3HaeT BUIBI pECypCOB U OTpaHUUYCHUH I PEIICHHS MPO()EeCCHOHATBHBIX 3a/1a9; OCHOBHBIE METO/IbI OIEHKH Pa3HBIX CIIOCOOOB PEIICHUS 3a71a4;

JecTBYyIOIEEe 3aKOHOIaTEIbCTBO U MPABOBBIE HOPMBI, PETYIHUPYIOIIKe TPO(HECCHOHATBFHYIO IeATEeIbHOCTh

YK-2.2 Ymeer onpenensats Kpyr 3ajad B paMKax MOCTaBJICHHOW II€JIM, aHATM3UPOBATh M BRIOUPATh AIbTEPHATUBHBIC CITOCOOBI PEIICHUS; OICHUBATh

pecypchl M OTpaHUYEHHS U COOJI0IaTh MPAaBOBbIE HOPMBI MPU JOCTHKEHUU TPO(HECCHOHANIBHBIX PE3YIbTaTOB

VYK-2.3 Bnaneer HaBbIKaMHu pa3paOOTKH IIETW M 3a7a4 MPOCKTA; METOJAMH OILEHKH MOTPEOHOCTH B pecypcax, MPOAOIKUTEIHPHOCTH U CTOMMOCTH

MPOEKTa; HaBbIKaMU PabOThI C HOPMATUBHO-IIPABOBOI TOKyMEHTaLUen

Hnoexc Cooepotcanue Jexyuu Ilpakmuueckue Jlabopamopnuwie Haumenosanue
Komnememquu Komnemenyuu 3aHamusn 3anamun OUEHOUHOO
cpeocmea
YK-2.1 3HaeT BUBI PECYPCOB U OTPaHUUYEHUM IS Tema - Tema 5,6 Tecr.
pemenuss  npodeccuoHanbHex  3agaw; | 1,2,3,4,5,6,7,8,9,10
JlaGopatopHsble
OCHOBHBIE  METOJIbI  OIICHKHM  Pa3HbBIX PABOTEL
CIOCOOOB pelIeHusl 3ajad; JeHcTBYIOIee
3aKOHOJATENLCTBO W IPABOBBIE HOPMBEI, Pedepar.
peryiupymoiue poeCCHOHATIBHYIO KonTpomnpHas pabota
JeSITebHOCTD
YK-2.2 YMeeT ompenensaTh Kpyr 3ajad B paMmKax Tema - Tema 5,6 Tecr.
TocTaBleHHOW 1enw, aHammsuposates u | 1,2,3,4,5,6,7,8,9,10
JlaGopatopHsble
BBIOMPATh  AJIBTEPHATUBHBIE  CIIOCOOBI PaBOTHL.
pelIeHus; OLICHUBATh pecypchl u
Pedepar.
OrpaHMYEHUS] U COONIOAaTh TMPaBOBBIC




HOPMBI npu JOCTHKEHUH
npodeccuoHaNbHBIX PE3YIbTaTOB

KontponpHas padota

VK-2.3.

Brnageer HaBblkamu pa3pabOTKH [T U
3aJad  MPOEKTa;  METOJAaMH  OLIEHKHU
noTpeOHOCTH B pecypcax,
NpOAOJIKUTCIIBHOCTU U CTOUMOCTHU ITPOCKTA,
HaBBIKAMHU Pa0OTHI ¢ HOPMATUBHO-IIPABOBOM

JNOKYMEHTalUEn

Tema
1,2,3,4,5,6,7,8,9,10

Tema 5,6

Tecr.

JlaGopatopHsble
paboTHI.

Pedepar.

KonrtponsHas pabora




Ilepeuens oyenounvix cpedcme no oucyuniune (Mooynro)

®opma o0yueHust

HaunMeHnoBanue OLeHOYHBIX
CpeacTB

KoaunuyecTBOo 0a1710B

OuHo-3204HasA

Tect

max 20 - min 10

Pedepar

max 20 - min 10

JlaGopaTopHbie pabOTHI

max 60 - min 40

HUTOTO

max 100 - min 60

Dopma kKonmpoaa —oug. zauem

®opma o0yueHust

HaunmeHnoBaHmue OlEHOYHBIX
cpencTs

KoanyecTBo 0a/1j10B

3a049Hasdn

KonTtponbHas pabora

max 20 - min 10

Pedepar

max 20 - min 10

JlaGopaTopHbie pabOThI

max 60 - min 40

HUTOTO

max 100 - min 60

Dopma konmpona —0ug. 3auem




IlIkana ouenueanusn

Mudposoe
BbIpAaKEeHUE

Bripakenue B
0ajl1ax:

CioBecHoe
BbIpPa:KeHHe

Kputepun onieHKM HHAUKATOPOB A0CTHKeHUS TPU GopMe KOHTPOJIA:

AK3aMeH / 3a4eT ¢ OLEeHKOM

3a4der

87 -100

O1ianyao
(3auTeHO)

O1cHKa «OTJIUYHO» BBICTABIACTCS CTYACHTY, €CIH TEOPETUYCCKOE
CONiep’)KaHUE Kypca OCBOCHO  TIOMHOCTBIO, 03  mpoOelos;
MCYEPIIBIBAIOIE, IMOCIEAOBATEILHO, YETKO W JIOTUYECKH CTPOIMHO
U3JIaracT MaTepuai; CBOOOIHO CIPABISETCS C 3aJauaMH, BOPOCAMHU
W JPYTMMH BUJAMU TPUMEHCHHs 3HaHWH;, HCIOJb3yeT B OTBETE
JOTIOJTHUTEIBHBI MaTephall Bce MPEIyCMOTPEHHBIE IMPOrpaMMOi
3aJJaHHs BBIMTOJIHEHBI, KAYECTBO WX BBIMOJHEHUS OIICHEHO YHCIOM
0aymoB, OJHM3KMM K MaKCHMaJIbHOMY; aHAIM3HPYET MOJTyYCHHBIC
pe3yabTaThl, TPOSIBISIET CAMOCTOSATEIILHOCTh IPH  BBITOJHEHUU
3aJlaHu i

74 - 86

Xopo1o
(3auTeHO)

OrneHka «XOpOIIO» BBICTABISIETCS CTYACHTY, €CIIH TEOPETUYECKOe
ColepKaHHE  Kypca  OCBOGHO  MOJHOCTBIO,  HEOOXOJUMBbIE
NPAKTUYECKHE KOMIIETEHIIMM B OCHOBHOM C(OPMHPOBAHBI, BCE
NPEeIyCMOTPEHHbIE NpPOrpaMMoOil  00ydeHUs ydeOHbIE 3alaHUs
BBITIOJIHEHBI, KAueCTBO MX BBIIOJHEHUSI JIOCTaTOYHO BBICOKOE.
CTyneHT TBep0 3HAaeT MaTepuall, TPaMOTHO U 10 CYIIECTBY U3Jaraer
€ro, He JIOMYCKasl CYIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC.

60 -73

Y nosnerBop
UTEIIBHO
(3auTeHO)

OneHka «yAOBJIETBOPUTENBHO» BBICTABISIETCS CTYAEHTY, €CIIU
TEOPETUYECKOE COJEpKAHUE Kypca OCBOEHO YaCTUYHO, HO MPOOEIbI
HE HOCST CYILLIECTBEHHOT'O Xapaxrepa, OOJIBITMHCTBO
IIPEAYCMOTPEHHBIX IPOrpaMMOM 3aJaHUM BBIIIOJIHEHO, HO B HHX
UMEIOTCS OIIMOKH, NMPH OTBETE€ Ha IOCTABJICHHBIN BOIPOC CTYIEHT
JOMyCKAaeT HETOYHOCTH, HEJOCTATOYHO MpaBHIbHbIE (HOPMYITHUPOBKH,

OueHka «3a4Te€HO»  BBICTABIIACTCS
CTYJZIEHTY, €CJIM OTBETHI Ha BOIIPOCHI MO
TeMaM JMCLUATUTHHBI
HIOCIIEJOBATENbHBI, JOTHYECKU
U3JI0KEHBI, JOIIyCKAOTCS
HE3HAUUTENbHbIE HENOYETHl B OTBETE
CTy[JE€HTa, TaKue Kak OTCYTCTBHE
CaMOCTOSITENIbHOTO BBIBOJIA, PEUEBHIC
OLIMOKY U TIp




HAONIOIAIOTCS  HAPYIICHUS JIOTUYECKOW TMOCIIeIOBATEIbHOCTH B
M3JI0’KEHUU IPOrpaMMHOT0 MaTepHarna.

Huxe 60

HeynoBnerso
PHATEABHO

(He 3a4TeHO)

OneHka «HEyJOBIETBOPUTEIHHOY» BBICTABISETCS CTYACHTY, €CIIU OH
HE 3HaeT 3HaYUTeNIbHOM YacTH MPOrpaMMHOI0 MaTepHaa, J10nycKaer
CYUIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJBIINMHU 3aTPyIHEHUSIMU
BBITIOJIHSIET MPAKTUYECKUe padoThl, HEOOXOIUMBIE MPAKTHUYECKHE
KOMITETEHIIMN HEe cPOPMHUPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX
MporpaMMoil o0yueHusi yu4eOHbIX 3aJaHUi HE BBITIOJHEHO, KaYeCTBO
UX BBITIOJTHEHUSI OLICHEHO YHCIIOM 0aJIJIOB, OJU3KUM K MUHUMAJIBHOMY

OrneHka «HE 3a4TEHO» BBICTABIISIETCA
CTYIEHTY, €CIU CTYACHT HE€ 3HaeT
OCHOBHBIX MOHSITHIA TEMBI
TUCIUIUIMHBI, HE  OTBEYaeT Ha
JOTIONTHUTENIbHBIE U HABOJALIUE
BOIPOCHI IIPETOIaBATETIS.




KpaTkas xapakTepucTHKA OLIeHOYHBIX CPeJACTBa

Ne | Haumenosanue |Kpamkasa xapakmepucmuxa oyenounozo cpeocmea| Ilpeocmasnenue
OUEHOYHO20 OUEHOYHO20
n/n
cpeocmea cpeocmea 6 honoe
1 2 3 4
1 {JTaGoparopHas D10 BUA yueOHOU pabOTHhI, IIEIbI0 KOTOPO sBIIsieTCs | TeMbl J1abopaTOpHBIX
pabora H3y4deHue (uccrnemoBanue, u3MepeHue)|padoT, KOHTPOJIbHbIE
XapaKTEPUCTHUK JTA00PATOPHOTO OOBEKTA. BOIIPOCHI 10 TEME
. . | 1aboparopHoit
[enp 1abopaTOPHBIX 3aHATHN: OCBOCHHE HM3y4aeMOM AGOThL
y4eOHOI JUCHMIUIMHBL, TpUOOpeTeHHe HaBBIKOB P
NPaKTUYECKOr0 MpPUMEHEHHs 3HaHUH  yueOHOH
TUCIUIUIMHBL  (JUCIHUIUIMH) C  HCIOJIb30BAHUEM
TEXHUYECKUX CPEICTB U (MIK) 000pyAOBaHUS
2{Pedepar [TpoyKT caMOCTOSITEIPHOM PaOOTHI CTY/ICHTA, Tewmsl pedepaToB
MIPEACTABISIIONTNN cCOO0M KpaTKOe U3JIOKEHUE B
MUCHbMEHHOM BH/I€ TIOJYUYEHHBIX PE3yJIbTaTOB
TEOPETUYECKOr0 aHAJIN3a ONPEAEICHHON HAyYHOU
(y1eOHO-HCCIIeTOBATENBCKOM) TEMBI, TIE aBTOP
PacKpbIBaeT CyTh UCCIETyeMON TPOOIEMBI,
MPUBOIUT PA3IUYHbIE TOUKU 3PEHUS
3|Tect Cucrema cTaHgapTU3UPOBAHHBIX 3a/IaHHI, ®oH TeCTOBBIX
MO3BOJIAIOIIAs aBTOMATU3UPOBATh MPOLEYPY 3a1aHu i
M3MEPEHUs YPOBHS 3HAHUN U YMEHUI
oOyuatorerocs.
4|KontponbHas padota|CpeacTBo MpoBEpKH YMEHUI IPUMEHSATH MOTyYeHHBIE Kommuext

3HAHUS AJI PEIICHUS 3a/1a4 ONPECICHHOTO TUIIA IO TeME
WIIH pa3zieny.

KOHTPOJIBHBIX 33JaHUN
10 BapHaHTaM




MuHHCTEpCTBO HAYKH U BhICIIET0 oOpa3zoBanus Poccuiickoit denepanun
HwxHekaMCKuii XUMHKO-TEXHOJIOTHUECKUN MHCTUTYT ((puiinan)
beneparTbHOT0 TOCYIAPCTBEHHOTO OI0KETHOTO 00Pa30BaTEIBLHOTO YUPESIKICHHS
BBICIIIETO 00Pa30BaHUS

«KazaHckuii HallMOHAJIBHBIN HCCIIEIOBATENBCKUM TEXHOJIOTHYECKUN YHUBEPCUTETY
Dakynvmem mexaHu4ecKui

Kagpeopa [TAXT

b1.B.12 «Texunuyeckasi TepMOJUHAMHUKA)

(Ko 1 HAMMEHOBaHNE AUCIUILTUHBI (MOTYJIs))
20.03.01 «Texnochepnasi 6e30MACHOCTD)

Tect

no qucunminne b1.B.12 « TexHu4yeckasi TepMOAMHAMUKA

Bapuanrt 1
1. OcHOBHBIE TapaMETPbl COCTOSHUS TENA:

1) abcomoTHOE MaBieHue; 2) yaelbHas TeIIoTa; 3) yaeabHbIl 00beM; 4) abcomroTHas
TeMIeparypa; S) yaenbHas pabota

2. JlaBiieHue ra3a B COOTBETCTBUH C MOJIEKYJISIPHO-KMHETHUECKON TEOPUEN ONpeaeaeTcs
COOTHOILIEHUEM:

ma? 3 mw? 2 ma? ma
4) P

l)P:gn- ;. 2) P=— n; 3)P=— v;
3 2 2 3

3. HaiitTu aGCcoIOTHOE IaBJIeHUE B CIydyae BakyyMa:
I)Paﬁc:PamM_PeaK; Z)Paﬁc:Pamw+P6aK;
3)Pa6c=PamM+Pu36; 4)Pa6c=PamM_Pu36-

4. Ykaxute cooTBEeTCTBUE BeMunHbI faBieHus 20 klla, 3anmrucaHHOro B pa3auyHbIX CUCTEMAX
U3MEPEHHUS:

1) 0,2 6ap 2) 2 MIla
3) 20 MIIa 4) 200 Gap




5. ®U3NYECKU CMBICII Ta30BOM MTOCTOSTHHOM R — mpecTaBisieT coO0oi yeapHyo padboTy

U3MEHeHHus o0bema, coBepiaemMyro 1 ke pabodero BemecTBa Mpyu U3MEHEHUH €T0 TeMITepaTyphl
Hal K B:

1) n3o6apHOM mpoIiecce;
2) anabaTHOM IIpolecce;
3) U30XOpHOM TIpoIIecCe;
4) U30TEPMHUECKOM IMPOIIECCE.
6. YKaxxute pa3MepHOCTb ra30BOM MOCTOSHHOU R

,ZZofc_z Lloic 3 Bm_4 Bm
ke K’ kmonw - K- ke K~ kmonw - K

1)

7. Ykaxure ypaBHeHue Kianelipona — Meneneea:

) pV, =R, T;
2) po=RT;

3) pV =mRT,
4) RV =RT .

8. OTMeThTEe NMPaBUIILHOE BhIpaXKeHUE [ 3aKkoHa boins-Mapuorra:

vo_p O _pP L_p T _b
D= ) T T A e T
v, P, U, D I 4 > U

9. YUem OoTIMYAIOTCS PCAIBHBIC I'a3bl OT UACAIBHBIX

1) MOHeKy.]IBI OTUX I'a30B MMCHOT KOHCYHBIC CO6CTB€HHBI€ O6’beMBI 1 CBA3AaHBbI Men(;[y
co00¥i cuaMH B3aUMOJICHCTBUS;

2) MOJIEKYJIBI 3THX Ta30B UMEIOT KOHEYHbIE COOCTBEHHBIE O0OBEMBI M HE CBS3aHbI
MEXy OO0 CHIIaMU B3aMOJICHCTBUS;

3) IpeacTaBiIAIOT CUCTEMY MaTepHAIbHBIX TOUEK, HAXOASIIUXCS B O€CIOPSAI0YHOM
JBUKCHUH U HE B3aUMOICUCTBYIOMINX MEXKTY COOOM;

4) npeaCTaBIsIOT CUCTEMY MAaTEePUATBHBIX TOUYEK, HAXOAAIIMXCS B OECIIOPSII0YHOM
JIBIDKCHUH U B3aUMOJICHCTBYIOIIMX MEXKITY COOOM.

10. Kakas u3 nepeunciaeHHbIX JuarpaMM Ha3blBaeTcs quarpaMmon DHIproca:
1) pv - nnarpamma peajgbHOIO BEILECTBA;
2) pv - quarpaMma UJ1€ajibHOT'O BEILECTBA;
3) Ts — nuarpamma BJIaKHOTO 11apa;
4) is —uarpaMMa BJIaKHOT'O BO3/yXa.

11. Ykaxxure aHaIMTHYECKOE BbIpakeHUE | 3aKOHA TEPMOIMHAMUKH:



1) dg =du+dl, 2)du=dqg+dl,
3)dg=di—uvdp; 4) dg=di— pdv.

12. Vkaxurte IMPAaBUJIBHBIC BBIPAXKCHUSA, YCTAHABJIMBAIOIIUE CBA3b MCXKY TCIIJIOEMKOCTSAMMU:

C c
1)cp=c;,-00=””; 2) €, =—+;
yo,
3)C,-C, =R; 4C,=C,—R;
5C, =t g0t
Py M 224

13. YkaxuTe Kakue U3 MEPEUMCICHHBIX BBIPAXKEHUM SBISIOTCS ypaBHEHUsIMU |-ro 3akoHa
TCPMOAUHAMUKU IJIA aI[I/Ia6aTI/I‘IeCKOI‘O rnmpomnecca:

1)dgq=p-dv;
2) du=—p-dv;
3)dq =du;

s du=-v-dp.

14. Yxaxure BbIpaXeHUE, ONPEACISIONIEe BEIMUNHY XOJIOIMIBHOTO KO3 dHuueHTa o0paTHOro

TEPMOANMHAMHUYCCKOI'0 NUKJIA:

q, 4q,
He=—; HE=—;
) [ ) [

[
e=—; 4 =—

q, q,

15. Yro Takoe cTeneHb CyXOCTH:

1) oTHoOUIEHHE Macchl CyXOro napa K Macce BIaKHOTO;
2) OTHOIIEHHE MACChl CyXOro Mapa K Macce *HIKOCTH;
3) OTHOLIEHHE MACCHI BJIAYXKHOTO Mapa K Macce CyxXoro;
4) oTHOILIEHHE MAacChl JKUAKOCTH K Macce Cyxoro napa.

16.Ha Ts — nuarpamMmme oTMeueHbl TOUKH 1,2, 3,4,5. Kakomy COCTOSIHHIO BELIECTBA COOTBETCTBYIOT

HOJIOKEHUS Touek [ u 2.



[TepeoxnaxaeHHast )KUAKOCTb
Brnaxwnsriit nap

Haceiennsiit nap
Hacpimiennas »)XuaKocThb

Ileperpersiit map

TBepnoe cocrostHue

17. .Yxaxure BbIpaKECHHE AJIsl ONPEAeIICHUS TEPMUYIECKOro K03 (puIimeHTa noae3Horo
JeHcTBUS IPSAMOTO LUKJIA:

- /

g, =0"%, 2) 17, =—;
q, q,

)= 4 ’ 4) Ut:q—z-
91— 4> q,

18. [Mox X0mOIUIBHBIM KOA(PPHUIUEHTOM 00paTHOTO TEPMOJMHAMUYECKOTO IIMKJIA TOHUMAETCSI:

1) KaKoO€ KOJIMYCCTBO TCIIJIOTBI OTHUMACTCA OT XOJIOOAHOT'O UCTOYHUKA HpI/I 3anaTe
OJTHOW €JTMHUIIBI paOOTHI;

2) OTHOIIICHHE KOJIMYECTBA TEIJIOTHI, MPEBPAIIEHHON B MTOJIOKHUTEIHHYIO padoTy 3a
OJIMH ITUKJI, 110 BCEeH TEIJIOTe, MOABEACHHON K pabouemMy Temly;

3) OTHOIIEHHE KOJIMYECTBA TEIIOTHI, IPEBPAILICHHOHN B IMOJIOXUTEIBHYIO padoTy K
KOJIMYECTBY TEIJIOTHI, OTHUMAEMOTI'0 OT XOJIOJHOIO UCTOYHUKA,

4) OTHOIIEHUE KOJIMYECTBA TEIJIOTHI, OTHUMAEMOE OT XOJIOJHOT'0 UCTOYHHKA, KO BCel
TEIUIOTE, MOABEICHHOMN K paboyemy Tely.

19. Uto npoucXoauT B KpUTUYECKON TOUKE:
a) UCYe3aeT pas3IMyuue MEX1Yy KUAKOCTBIO U apoM;
0) HaXOIATCS B PAaBHOBECHH TPHU (ha3bl OTHOPOTHOTO BEILIECTBA,
B) OCYIIECTBIISIETCS IEPEXO/1 TBEPOTO BEIIECTBA HEMOCPEICTBEHHO B I1ap;
I') IpolecC MPEBPALIEHNS BEIIECTBA U3 JKUAKOTO COCTOSHUS B MapooOpa3Hoe

20. Ha pv-auarpaMMe BOASHOTO HTapa M300paXKeHO YEThIPE Pa3INYHBIX Mpoliecca:



1-1; 1-2; 1-3 n [-4. YKaxuTe COOTBETCTBUE MEXIY IpoueccoM /-1 v ero ux
Ha3BaHUEM.

1-1 | M30xopHBIii mporiecc p 4 s =const
N306apHsIii nporecce

H3orepmuueckuil mpouece

AnrabaTHBIN mporecc

21. Ha Ts-nuarpamme BOJSIHOTO Mapa W300pakeHO YeThIpe pa3InyHbIX mporiecca: 1 - 1;
1-2;1-3 u 1-4. VYxaxuTe COOTBETCTBHE MEXY MpoleccoM 1-1 u ero ux Ha3BaHUEM.

1-1 | M30xopHBIi mporiecc T
N3o06apHbIil mporecc A

N3oTepmuueckuii mpouecc

AnmabatHbIi poriecc

22. Kakue TOYKHM pacrosararoTcs Ha BEpXHEH W HUKHEW MOTPaHMYHBIX KPUBBIX pv-AUarpamMMbl
BOJISIHOT'O T1apa.

1) cOOTBETCTBYIOIINE COCTOSTHUIO KUIIEHUSI M CyXOI'0 HAaCBILIEHHOTO 1apa;
2) BIaXXHOT'O Tapa U NeperpeToro Bo3ayxa;
3) KuIeHus ¥ MEPErpeToro BO31yxa;

4) BIa)XHOTO U CYXOI'0 HACBILIEHHOTO Mapa.

23. Ha is-nuarpamMmme BOJASHOTO Mapa M300paK€HO YeThIpe Pa3IudHbIX mporecca: /-1, 1-2; 1-3;
1-4. YkaxxuTe COOTBETCTBUE MEKY MPOILIECCOM /-1 U €ro X Ha3BaHHUEM.



1-1 | M30xopHbIi nporecc
N300apHbIii mporiecc

N3otepMuueckuii mpouecc

AnuabaTHbIN mporiece

24. Ykaxure, Kak ONpeesaeTcsi KOJIUYECTBO TEIIOTH B U30XOPHOM MPOIECCE.
1)qzuz_ulziz_il_U(Pz_Pl); 2) q=1, —1y;
3)q:T(s2—s1); 4qg=0

25. Ha id- nuarpamMme BIa)XHOTO BO3AyXa OTMeueHa Touka M, yKaXuTe 3HaYCHHS HapaMeTpoB
BJIQ)KHOT'O BO3yXa B 3TOM TOUKE.

1) TemnepaTypa cyxoro TepMoMeTpa (TemrepaTrypa Bo3ayxa);

2) TeMIiepatypa MOKpPOTro TepMOMETPA.

1, KJDR/RT

H0*

25

20°|

d, r/xr

Bapuant 2

1. Eqununei u3aMepeHus KOJIM4eCTBa SHEPTUH SIBIISETCS:

1) Bm; 2) Houc,



A "3

M2
2. Y ienbHbIM 00bEM €CTh BETUYKHA, OOpaTHAas:
1) naBnenwuo; 2) IJIOTHOCTH;
3) o6bemy; 4) Temmeparype.
3. Haiitu aGcomroTHOE 1aBJICHUE B clydae W30BITOYHOTO JaBJICHHUS:
1) Page = Pamu— Poarx 5 2) Page = Pamu+ Pear;
3)Paﬁc:PamM+Pu36; 4)Pa6c:PamM_Pu36-

4. YKaxXuTe COOTBETCTBHUE BEIMYMHBI AaBiacHU 20 Oap, 3alMCaHHOTO B PA3IUYHBIX CUCTEMAaX
U3MEPEHHUS:

1) 0,2 MIIa; 2) 20 MIla;
3) 2 Mlla; 4) 200 kl1a.

5. YHuBepcanbHas ra3oBasi MoCcTOsIHHASA R, €CTh padoTa / kMoab WIEATBHOTO Tasa,
coepiiaemas TIpu U3MeHeHnH Temnepatypsl Ha 1 °C npu nocTosHHOM 3HaUeHMN!

1) o6bema; 2) naBIeHUS,
3) sHTpONHUY; 4) SHTaNbBIIUU.
6. YKaXuTe pa3MepHOCTh YHUBEPCATBHOM ra30BOM MOCTOSIHHOM Ry

Lo Bm.3 ﬂ.?fC.4 Bm

1 ;2
)K2~K )

ke K’ kmors - K~ yonw- K
7. TemnepaTypa npu HOPMaIbHBIX PU3UUECKUX YCIOBUSIX paBHA!

1) 273,15 K; 2) 283,15 K;

3) 293,15 K; 4) 303,15 K.

8. OTMeThTe NpaBUIILHOE BhIpakeHue 11s 3akoHa [ eli-Jlroccaka:

v _ P i:&,3)£:&,4)£:ﬁ

b
v, 2 v, p T, p T, vy
9. Kakoe onpeneneHue NoAX0AUT K MOHITHIO UCAIBHOTO rasa.

1) MOHeKy.]IbI OTUX I'a30B MMCHOT KOHCYHBIC CO6CTB€HHBI€ O6’beMBI 1 CBA3aHBbI Men(;[y
co00li cuaMH B3aUMOJICHCTBUS;

2) MOJIEKYJIBI 3TUX Ta30B UMEIOT KOHEUHbIE COOCTBEHHbBIE OOBbEMBI U HE CBA3AHbI
MEXy COOOM CHIIaMU B3aMOJICHCTBUS;

3) mpencTaBIAI0T CUCTEMY MaTepHAIbHBIX TOUEK, HAXOIAIINUXCS B OECIIOPAI0YHOM
JBIDKCHUH U HE B3aUMOJCHCTBYIOIINX MEXTYy COOOi;

4) nmpencTaBiIAIOT CUCTEMY MaTepualbHBIX TOYEK, HAXOIALINXCS B OECTIOPSII0YHOM
JBUKCHUH U B3aUMOJCHCTBYIOIINX MEXIY COOOM.



10. 3axon JlanbToHa CripaBeAJIUB st
1) naeanpHOTO Ta3a;
2) ra30BOi CMeCH HcaTbHBIX Ta30B;
3) peasibHOTO Ta3a;
4) razoBoi cMecCH peabHbIX Ia30B
11. Touka, B KOTOPOH MUCUE3AET pa3InYNe MEXTY ra3000pa3HON M KUAKOH (pa3amu, Ha3bIBAIOT:
1) TpoiiHOI; 2) KPUTHYECKOM;
3) naBieHUs; 4) KumneHus.

12. Ykaxute ypaBHeHue Maiiepa:

1)CP:CU+R; 2)R:Cp+CU;

3)CU:CP+R; 4)Cp:CU—R;

13. YkaxuTe Kakue U3 MEPEUMCICHHBIX BBIPAXKEHUUN SBISIOTCS ypaBHEHUsIMHU |-ro 3akoHa
TCPMOANHAMHKU JIA U3OTCPMHUUCCKOT'O IIpoHccca:

1)dg=p-dv;
2) du=—p-dv;
3) dg =du;

4 du=-v-dp.

14. OrveTrrTe MharuIkHOE rpaduueckoe n3oOpakeHue s 3akoHa boing-Mapuotra.

1) 2) 3) 4)
7 2 P ) pI 2 pI
) 2
I—/ kz _.i‘
l L

1¢ v [, OTOf Y ane pea

b

4) Ban-nep-Baansbca;

5) Kunanetipona;

6) Knanelipona-Menneneesa;
4) BykanoBuua u HoBukoga.

16.0TmeThTe, Kakhe W3 HI)KE TMEPEUUCICHHBIX CYXKICHUH OINHCBHIBAIOT 2-H  3aKOH
TCPMOANHAMUKHU:

1) TeruioTa HE MOXKET MEPEXOIUTH OT XOJIOIHOTO Tejia K 00Jiee HarpeToMy cama coOo¥;

2) He BCsI TEIUIOTA, OTyYEHHAs B TEIUIOBOM JBHUTATEIE OT HCTOYHHUKA TETUIOTHI, MOYKET
nepeiTu B pabory;



3) oCyIIeCTBICHUE BEYHOTO JBUTATENSI BTOPOTO POJia HE BO3ZMOXKHO;

4) KOJIMYCCTBO TCIIOTHI MOABCACHHOC K TCIY, WM OTBOAUMOC OT HCro, 3aBUCUT OT
XapakTepa mporecca.

17. Kakoi 13 HI>KE IEPEUUCIICHHBIX TEPMOAMHAMMYECKUX LIUKIIOB SIBJISETCS NPSAMbIM?

1) B pe3ynbrare KOTOPOrO TOJYyYaeTcsl MOJIOKUTenbHass pabora (B Hem pabora
pactperus 60JbIe paboThI CKATHA);

2) B pe3yibTaTe KOTOPOTO MOJIYyIaeTCs TTOJIOKUTENbHAs padoTa (paboTa pacmupeHus
MEHbIIE paboTHI CXKATHA);

3) B pe3ynbTaTe KOTOPHIX pacxoayercs pabota (B HeM paboTa cxaTtus OOJbIIe pabOThI
pacumpeHus);

4) B pe3ynpTaTe KOTOPBIX pacxoyeTcs padboTa (B HeM paboTa C:kaTHsl MEHbIIE pabOThI
pacimpeHus).

18. Ilepexon BemiecTBa U3 TBEPOTO COCTOSIHUS B )KMJIKOE€ HA3bIBAIOT:
1) cybnumanmeii; 2) naBJIeHUEM;
3) mapooOpa3oBaHHEM; 4) xoHACHCAIUEH.
19. Iukn Kapuo coctout u3 2* aagnabaTHBIX MPOIECCOB U 2*:
1) U30XOpHBIX; 2) U30TEpPMHUYCCKHX;
3) u300apHbIX; 4) NOJNUTPOIIHBIX.

20. Ha pv-auarpaMme BOJSHOTO Tapa U300pakeHO YeThIpe pa3anyuHbIX npouecca: /-1, 1-2; 1-3
u [-4. YKaxuTe COOTBETCTBUE MEXIY IMPOLECCOM /-2 M €ro UX Ha3BAHUEM.

S = const

1-2 | M30X0pHBI mpo1iecc p 4
N306apHsIii nporece

N3oTepmuueckuii mpouecc

AnmabatHbIi poriecc

21. Ha Ts-auarpamme BOISTHOTO Iapa M300pa)XeHO YeThIpe pa3IMyHbIX npornecca: 1 - 1;
1-2;1-3 u 1-4. VYxkaxure COOTBETCTBUE MEX]Y IpOLEcCOM /-2 U €ro UX Ha3BAHUEM.



1-2 | M30x0pHBIii nporecc
N3o06apHbIil mporecc

H3orepmuueckuil mpouece

AnmabaTtHbIi poriecc

22. Kak Ha3bIBalOT MallIMHY, NIPEIHA3HAYCHHYIO JUISl CKATUSI Pa3JIUYHbIX Ta30B?

1) Hacocowm; 2) KOMIIPECCOPOM;

3) neranaepom; 4) KOHAEHCATOPOM.

23. Ha is-nuarpamMMe BOJSIHOTO Tapa U300pakeHO YeThIpe pa3InyHbIX mpouecca: [-1; 1-2; 1-3;
1-4. YKaxxuTe COOTBETCTBUE MEXIY MPOILIECCOM /-2 M €ro X Ha3BaHUEM.

1-2 | M30X0pHBI mpo1iecc f
N306apHsIii mpoiiecc A

N3oTepmuueckuii mpomecc

AnmabaTtHbIi poriecc

24. YKaxnTe, KaK OMpeeseTcsl KOJTUYECTBO TEIIOTHI B M300apHOM TIpoIIecce.
D g=u,—u =i, —i, —v(p, — p,); 2) g =i, —1;

3) q=T(s, —s,); 4 q=0

25. BeibepuTe yeThIpe OCHOBHBIX 3JIEMEHTA apOBOM KOMITPECCOPHOU XOJIOAMIIBHON YCTAaHOBKHU

1) kommpeccop; 2) neraHjep; 3) KOHIeHCcaToD;

4) npoccenbHbI BEHTUIIb; 5) ucnapurens; 6) reneparop.

Bapuanrt 3



1. C ToukH 3peHUsI MOJIEKYJIIPHO-KUHETHYECKOM TEOPUU CPEIHUN pe3yJbTaT YAapOB MOJEKYJ
ra3a, HaXOJsIIUXCs B HEMIPEPHIBHOM Xa0TUYECKOM JIBUKEHHUH, O CTEHKH CTEH/A €CTh :

1) Temmniepatypa; 2) naBieHuUE;
3) ynenbHbIiH 00BEM; 4) MJIOTHOCT.

2. Crioco6 nepeaayy SHEPTHH, KOTOPBIM OCYIIECTBIISAETCS IPU HEMTOCPEICTBEHHOM KOHTAKTE TEl,
UMCIOIMX pa3IM4YHYyI0 TeMIlepaTypy, IyTeM OOMeHa KHHETHYECKOW »JHEeprued MexIy
MOJIEKYJIAMH CONPUKACAIOIINXCS TEJI HA3bIBAIOT:

1) paboroii; 2) TEII0TOu;
3) sHTaANBIIHUEH, 4) sHTpOTIHEH.

3. OO1iee 1aBiIeHUE CMECH T'a30B, PAaBHO CyMMa MapIHaIbHBIX JaBICHUH OTEIbHBIX ra30B,
COCTABJISIOLIUX CMECH COTTIACHO 3aKOHY:

1) ®ypee; 2) JanbTOHa;
3) HeroToHa; 4) Puxmana.

4. YKaxuTe COOTBETCTBUE BeIMUUHBI JaBiieHus 3 MIla, 3aniMcanHOro B pa3IMYHBIX CUCTEMAX
U3MEPEHHUS:

1) 300 6ap; 2) 30 6ap;
3) 300 kI1a; 4) 30 kIla.

5. Ykaxure ypaBHeHue Ban-nep-Baansca:

2

)PV = RT; 2) (P+Vij-V=RT;

3) (P+%j-(V—b):RT; 4) P-(V —b)=RT

6. AHanuTH4YeCcKoe BeIpakeHue | 3akoHa TepMOAMHAMUKH 11 ©K30XOPHOIO Mpoliecca.
)dg=di—Vdp, 2)dg=di; 3)dg=du+pdV; 4)dq=du.

7. I3MeHEeHrEe SHTAIBIINY, BBIPAKEHHOE YEPE3 TEIIOEMKOCTD:
)di=c,dT 2) di=cpdT;
3)di=c, +R; 4y di=cp+R

8. OTMeThTe NpaBUIILHOE BhIpaxkeHue s 3akoHa [lapos:

vo_p b_p pn_L T _U
) —="2) = ;3) YT T,
v, P, v, p P> 2 2 Y

9. Ilpouecc, npoTekaronmii 6€3 MoaABoAa ¥ 0BOJIA TEIJIOTHL, T.€. IPH OTCYTCTBUU TEIJI0O0OOMEHA €
OKpYKaloIlle Cpenoi Ha3bIBAKOT:

1) n3oTepmMuuecKuM; 2) N30XOPHBIM;



3) n300apHBIM; 4) annabaTHBIM.

10. OTHOLIEHHE YIETBHOTO KOJIMYECTBA TEIUIOTHI, IPEBPAIIEHHOTO B IIOJI0KUTENBHYIO

yJIeNbHYI0 paboTy 3a OJMH UK, KO BCEMY KOJIMYECTBY TEIUIOTHI, MOABEACHHOMY K pabodyemy
TEJy Ha3bIBAIOT:

1) Tepmuueckuii KO3(UIHEHT MOJIE3HOTO ICHCTBHS;

2) XOJIOAWIbHBIA KOY(PPHUITUEHT;
3) mokazaTenb anadaThl;

4) nmoka3aresnb MOJIUTPOIIBL.

11. Tlepexon BemiecTBa U3 ra3000pa3HOTO COCTOSHUS B JKUJIKOE HAa3bIBAIOT:
1) nnaBieHuem; 2) cybnumarnueit;

3) KpucTauIHM3aIueH; 4) KOHICHCAITHEH.

12. Ykaxure ypaBHenue Knaneiipona-Knaysuyca:

dP dVv
Dr =T, =¥+ Dr=T(P-P)-
3) r=V(T2—ﬂ>-Z—P; 4 r=p,-1) L.

d_Pa

13. VkaxuTe Kakue W3 NEPEUYMCICHHBIX BBIPAKEHUHN SBIIAIOTCS ypaBHEHUSMHU 1-ro 3aKoHa
TEPMOJIMHAMUKH [T H30XOPHOTO IpoIiecca:

1) dg = p-dv;
2) du=—p-dv;
3) dg =du;
4y du=—-v-dp.
14. OtmertbTe npaBUIIbHOE Tpaduueckoe n3odpakenue s 3akona lapis.
1)) 2) 3) 4)
d 2 P
] Py, P
J 2
4 L
!
L

[3) 3}

L

15. map, uMemMA TpH JaHHOM JaBJICHHH OO0Jee BBICOKYIO TEMIIEpaTypy, 4YeM CyXou
HﬂCBIH.I@HHBIfI Iap Ha3bIBAKOT



7) HaCBHIIICHHBIM;
8) meperpeTsiM;
9) BHIAXHBIM;

4) cyxum.

16. Ha Ts — amarpamme oTMedeHsbl TOUku /,2,3,4,5. KakoMy COCTOSHHIO BELIECTBA COOTBETCTBYIOT
MOJ0KeHus Touek 3 u 4.

[TepeoxnaxaeHHas >KHUAKOCTh
Bnaxnsiit nap

Haceiennsiit nap
Hacrpimennas )XugkocThb

Ileperpersiit map

TBepnoe cocrosiHne

17. Kakoii U3 HIKE MepeYUCICHHBIX TEPMOIMHAMUYECKUX IIUKIJIOB SIBJISIETCS] 0OpaTHBIM?

1) B pe3ynbTaTe KOTOPOTO TIOJYYaeTCsl TMOJOXKHUTEIbHass pabora (B HeM pabora
pacuupeHus 0oJbIne paboThl CXKATHU);

2) B pe3yabpTaTe KOTOPOTO MOJIydaeTcs MOJIOKUTeNbHas padoTa (paboTa pacmupeHus
MEHbIIIe PabOThI CIKATHSA);

3) B pe3yabTaTe KOTOPHIX pacXxoayeTcst padoTta (B HeM paboTa cykaTus OOJIbIIE paboThI
paciupeHus);

4) B pe3ynbTaTe KOTOPBIX pacxoyeTcs paboTa (B HeM paboTa CyKaTHsi MEHbIIE padOThI
pacIIupeHus).

18. OTHOLIEHHEe MacChl BOJASIHOTO TMapa BO BJIAXKHOM BO3JyX€ K MAacce€ CyXOoro BO3JyXa B HEM
Ha3bIBAIOT:

1) aGCOMOTHOM BIIAKHOCTBIO; 2) BIarocoaep>kaHuem;

3) OTHOCHUTENBHOH BIAXHOCTHIO; 4) HaCBHIIIICHUEM.

19. 3a OCHOBHOM ITUKJI B TAPOTYPOMHHOM YCTaHOBKE MPUHAT UACATbHBIN LUK
1) Kapno; 2) Penkuna;
3) Orro; 4) Muzens.

20. Ha pv-guarpaMme BOJISTHOTO Iapa U300pakeHO YEeThIpE pa3IMUHbIX mporecca: /-1, 1-2; 1-3
U [-4. YKaXuTe COOTBETCTBUE MEX]Y IPOLECCOM /-3 U €r0 UX Ha3BAHUEM.



1-3 I/IBOXOpHHI:I npouece p 4 s=const
N3o006apHbIil mporecc

H3orepmuueckuil mpouece

AnmabatHbIi poriecc

21. Ha Ts-nuarpamme BOJSIHOTO Mapa W300pakeHO YeThIpe pa3InyHbIX mporecca: 1 - 1;
1-2;1-3 u 1-4. VYxaxuTe COOTBETCTBHE MEXIY MPOLIECCOM /-3 M €ro X Ha3BaHUEM.

T

N306apHsIii nporecce A

1-3 | M30x0pHBIii mpo1iecc

N3oTepmuueckuii mpouecc

AnmabatHbIi poriecc

22. Ha is-nuarpamMMe BOJSIHOTO Tapa U300pakeHO YeThIpe pa3InyHbIX npouecca: [-1; 1-2; 1-3;
1-4. YkaxxuTe COOTBETCTBUE MEXIY MPOILIECCOM /-3 M €ro X Ha3BaHUEM.

1-3 | M30Xx0pHBIii mpo1iecc f
N306apHsIii nporecce A

N3oTepmuueckuii mpomecc

AnrabaTHBIN mporecc

23. WpeanbHBI MUK BO3AYNIHOW XOJOJWIBHON YCTaHOBKH COCTOMT M3 2% ammabaTHBIX
MpoIeccoB u 2*:



1) n30XOpHBIX; 2) n300apHBIX;

3) U30TEPMUYECKHUX; 4) MOTUTPOITHBIX.

24. OCHOBHBIE XapaKTEPUCTUKHU LIUKJIA IBUTATENIsl BHYTPEHHETO CTOPAHUS:

1) crenens cxatus; 2) cTeneHb NOBBILICHUS 1aBICHHUS;
3) cTeneHpb NpeABApUTENBHOIO PACIIUPEHNS; 4) CTENEHb CYXOCTH.

25. Ha id- nmarpamMmMe BIJIaKHOTO BO3/lyXa OTMEUEHA TOYKa M, YKa)XUTE 3HAYCHUS TTapaMeTpOB
BJIQXKHOT'O BO3/lyXa B 3TON TOUKE.

1) oTHOCHUTENbHAS BIAKHOCTD;

2) BIarocoaep:kaHue,

1, KJDR/RT

60«

25°
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Bapuant 4

1. COBOKYNMHOCTh U3MEHEHHUI COCTOSIHUSI TEPMOIMHAMUYECKON CUCTEMBI IPU MEPEXOJIE U3
OJIHOTO PaBHOBECHOT'O COCTOSIHUS B IPYTO€ HAa3bIBAIOT:

1) TepMOTMHAMHYECKUM TTPOIIECCOM; 2) paboToii;

3) uuKIOM; 4) TEeTIOTOM.
2. CornacHo 3ak0HY ABOTaapo:

P |
1) —=—"-; 2) Pu=RT;
p, M,
3) p= 3314, 4) C,=Cy+R.
7,

3. Cpenusst MOJIsipHasi Macca CMECHU Ta30B paBHa!

HM=%zM,; 2) M =7g.M,;



1

3) M =8314-R; HM=———m-
2gM,

4. Ykaxure coorBeTcTBHE BennuuHbl AaBiaeHus 5000 I1a, 3anucaHHOro B pa3iMyHbIX CUCTEMAaxX
U3MEpPEHUs.

1) 50 6ap; 2) 5 Gap;
3) 0,5 Gap; 4) 50 kITa.
5. AHaTUTUYECKOE BBIPAKEHUE PAOOTHI PACIIMPEHUS MPOIIecca.
D I=p(v,-v); 2) I=v(p, =)
) I'=l+pyv,—p,v,; 4 1'=pyv,—p,yv,.
6. Y iesbHasi SHTANBIUS MPEACTABIAET COO0H CIOKEHHYIO (QYHKIINIO BUA:
i=S-pv; 2)i=u+pv;
3)i=p+Sv; 4HYi=S+u.
7. I3MeHeHue BHYTPEHHEN YHEPTUU BBIPAXKEHHOE YEPEe3 TEIUIOEMKOCTD:
1) du=C,dT; 2) du=C,dT;
3) du=C,R; 4) du=C,+R.
8. OTMeThTE IPaBWIbHOE BhIpaKE€HUE AJIs1 3aKkoHa bois-Mapuorra:
1) Pv, = RT, 3) BT, =Rv,
2) Pv, =Py, 4) RP, =Ty,
9. s obpaTumMoro aguabaTHOTO Mpoliecca:
1) S =const; 2) v =const;
3) T =const; 4) P =const.

10. Kakoe k0JIM4ecTBO TEMIOTHI OTHUMAETCS OT TEIJIONPUEMHHKA ITPH 3aTPpaTe OAHOU €IMHULIBI
paboTHI TOKA3bIBACT:

1) Tepmuueckuii KO3(UIHEHT MOJIE3HOTO ICHCTBHS;
2) XONOIUIBHBIN KOIPPHUINCHT;
3) mokazaTenb anuadaThl;
4) nokasaresnab HOJUTPOIHI.
11. Tlepexon BemiecTBa U3 TBEPOTO COCTOSIHUSI B Ta3000pa3HOE HA3BIBAIOT:
1) nnaBneHuEM; 2) cyonumariuei;
3) KpucTaIM3aluei; 4) KOHJICHCAITUEeH.

12. Touka, B KOTOPO¥ HaXOAATCS B paBHOBECHHU BCE TPH (ha3bl BEIIECTBA HA3bIBAIOT:



1) xpuTHUECKOI; 2) TpONHOI1;

3) HaCBIIICHHUS; 4) rmaBiIeHUs.

13. VkaxuTe Kakue W3 NEPEUYMCICHHBIX BBIPDAKEHUMN SBIAIOTCS ypaBHEHUSAMHU 1-ro 3aKoHa
TEPMOJIMHAMMKH [T H300apHOTO MpolLecca:

1)dg=p-dv;
2) du=—p-dv;
3) dg =du;

s du=-v-dp.

14. OTmeTbTe paBUIIbHOE Tpaduueckoe n3odpakenue i 3akoHa [ 'eit-Jlroccaka.
1) 2) 3) 4)
p
2 Py, Py, p
J 2
/
v 3 D )

15. HazoBute Hanbosee obiiee ypaBHEHHE 1151 MICAIBHBIX Ta30B:

10) Ban-nep-Baanbca;

11) Knaneiipona;

12) Knanetipona-Menieneena;
4) Byxanosuua u HoBukosa.

16. Ha Ts — amarpamme oTMedeHsbl TOUku /,2,3,4,5. KakoMy COCTOSHMIO BELIECTBA COOTBETCTBYIOT
IIOJI0KEHUS TOUEK 5 u 6.

[TepeoxnaxaeHHas >KHUAKOCTh
Bnaxssriit nap

Haceiennsriit nap
Hacrpimennas )XugkocThb

Ileperpersiit map

TBepnoe cocrosiHne




17. Temneparypa, 10 KOTOpOH HEOOXOAMMO OXJIAIUTh BIAXKHBIN BO3IyX MPH MOCTOSHHOM
JaBJICHUH, YTOOBI OH CTaJl HACBIILIEHHBIM, HA3bIBAIOT:

1) TeMriepaTypoi TOUKH POCHI;

2) TemMIepaTypoil MOKpOro TEpMOMETPA;
3) TemriepaTypoi BIaXXHOTO BO3/yXa;
4) TeMnepaTypoi KUIEHUsl.

18. MainHsl, re TOIJIMBO CKUTAETCS HEMOCPEACTBEHHO B IIWJIMHJIPE O] OPIIIHEM,

Ha3bIBAIOTCA:

1) ra30TypOMHHBIMU YCTAaHOBKAMU;
2) ABUTaTEIsIMU BHYTPEHHETO CTOPAHUS;
3) KoMIIpeccopamu;
4) HacocaMH.
19. JIBuratens BHYTPEHHETO CTOPAHUS CO CMEIIAaHHBIM ITOABOOM TEIJIOTHI 3TO €CTh IUKII:
1) Otro; 2) Muzens;

3) Tpunkiepa; 4) Penkuna.

20. Ha pv-nuarpaMme BOJSHOTO Tapa U300pakeHO YeThIpe pa3auyuHbIX npouecca: /-1, 1-2; 1-3
u [-4. YKaxuTe COOTBETCTBUE MEXAY IMPOLECCOM /-4 M €ro UX Ha3BAHUEM.

1-4 | M30x0pHBII mpo1iecc p 4 s=const
N306apHsIii nporecce

N3oTepmuueckuii mpouecc

AnmabaTtHbIi poriecc

21. Ha Ts-nuarpamme BOJSIHOTO Mapa W300pakeHO YeThIpe pa3InyHbIX mporecca: 1 - 1;
1-2;1-3 u 1-4. VYxaxuTe COOTBETCTBHE MEXIY MPOLIECCOM /-4 U €ro uX Ha3BaHUEM.



1-4 | M30xopHbIi nponecce
N3o06apHbIil mporecc

H3orepmuueckuil mpouece

AnmabaTtHbIi poriecc

22. Ha is-nuarpamMMe BOJASIHOTO Tapa M300pakeHO YeThIpe pa3In4yHbIX mpouecca: [-1; 1-2; 1-3;
1-4. YkaxxuTe COOTBETCTBUE MEKY MPOILIECCOM /-4 U €ro X Ha3BaHHUEM.

1-4 | M30X0pHBIi mpo1iecc f
N306apHsIii mpoiiecc A

N3oTepmuueckuii mpouece

AnmabaTtHbIi poriecc

23. Hukn, cocrosimuii u3 2* annadaTtHbeIX U 2* n300apHBIX IPOIIECCOB, XapaKTepeH I [IUKIIA:
1) aBurarenst BHyTpEeHHETO CrOpaHus;
2) BO3AYIITHOW XOJOIUIBHON YCTAaHOBKH;
3) Orro;
4) Inzens.

24. becKOMIPECCOPHBII BUraTellb, B KOTOPOM CTOpaHUE TOIUIMBA CHAayaja MPOUCXOIUT MpU
IIOCTOSIHHOM 00BbEMeE, a 3aT€M IPU IOCTOSHHOM JABJICHUHU:

1) Orro; 2) Quzens;
3) Tpunkiepa, 4) Penkuna.

25. Ha id- nmarpamMmMe BIJIaKHOTO BO3/lyXa OTMEUEHA TOYKa M, YKa)XUTE 3HAYCHUS TapaMeTpOB
BJIQXKHOT'O BO3/lyXa B 3TOH TOUKE.

1) TemriepaTypa TOYKH POCHI.



H0*

25°

200 .

s s
d, r/kr

Kpurepun onenkn tecra :

Tect oueHuBaercs Ha «omauuno» om 17 0o 20 6annoe: ecnv naHbl NPABUIIbHBIC OTBETHI HA 22
u 0oJiee BOIPOCOB, T.€. MPaBHILHO BIMOIHEHO 88-100% paboThI.

Tect onieHUBaeTcs Ha «xopouio» om 13 0o 16 6annog: ecny naHbl NPABUIIBHbBIE OTBETHI Ha 18 -
21 BOMPOCOB, T.€. MPABWILHO BBINMOIHEHO 72-84% paboThI.

Tect oueHuBaeTcs Ha «yoosiemeopumenvruo» om 10 0o 12 6annos: ecnv gansl NpaBUIIbHBIC
oTBeTHI Ha 14 - 17 BOPOCOB, T.€. IPaBUIBHO BBIOJIHEHO 56-68% paboTHI.

TecT OIICHUBACTCS HA «HEY008/1eME0PUMETbHOY: SCIH TIPABUIIHLHO BEITIOTHEHO MeHee 55 %
paboTHI.



MuHHCTEpCTBO HAYKH U BhICIIET0 oOpa3zoBanus Poccuiickoit denepanun

HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dhunuan) geaepaabHOTo
rOCyIapCTBEHHOT'O OI0/PKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS

BBICIIETO OOpa30BaHUS

«Ka3zaHckuii HAlIMOHATBHBIN UCCIIEI0BATEIbCKUIN TEXHOJIOTHYECKU YHUBEPCUTET
Daxynomem mexanuiecKuu

Kagpeopa [TAXT

Hanpasnenue noarorosku/cneruansaocts: 20.03.01 «Texnocdepnas 6e30macHOCTbY

JlaGoparopHblie padoThI

no aucuuniaude b1.B.12 «Texnuveckass TepMOAUHAMHUKA

Ha60paT0pHLIe 3aHATUA 1O AUCHUIIIMHEC MPOBOIJATCA B CIICHUAIIBHO O60py,Z[OBaHHBIX

nabopaTopusix € TPUMEHEHHEM HEOOXOAMMBIX CPEICTB  OOydYeHHs: JIabopaTOpPHOTO

obopymoBaHus, O0Opa3lloB s HMCCIEIOBAaHWUM, MeToAuMveckux mocobuid. llenmbs mpoBeneHus
7a00paTOPHBIX PAbOT - MPAKTHYECKOE OCBOCHUE TEOPETUYECCKHX TOJOKEHUH JICKIIMOHHOTO

MaTepuana, a TakKe BbIpabOTKa CTYACHTaMU ONPEIECICHHbIX YMEHMM M HaBBIKOB
CaMOCTOSITENIbHOTO 3KCIIEPUMEHTUPOBAHUS.

[Tpu u3ydeHUH TUCIUIUIMHBI IPEAYCMaTPUBAETCS BHIMOJIHEHHE TPeX Ja00paTopHbIX padoT:
JlaGoparopHas padora 1. OnpenesieHne TenJI0eMKOCTH BO31yXa.
1.laTh ompeneneHue MaccoBOi, 00bEMHOM U MOJILHOMN TEIIIOEMKOCTSIM.
2.Kak 0003Ha4aroTCs M B KAKUX SIUHUIIAX U3MEPSIOTCS TETUIOEMKOCTH?
3.YpaBHeHHe, CBA3bIBAIOIIEE MEXY COOOM TEIIOEMKOCTH.
4.00BSICHUTH CMBICIT BEJTMYNH, BXOSAITUX B ypaBHeHHEe Maiiepa?
5.Kakwue cymecTByrOT CriocOObI ONPECIICHHS TETUIOEMKOCTH?

6.00BACHUTD TEOPETUYECKUI METO OTPEAETICHHUS TETNIOEMKOCTH.

JlaGoparopHasi padora 2. MHMcciienoBaHue mpoueccoB M3MEHEHUS COCTOSIHMSI BJIAKHOIO
BO3/yXa.



1.0npeneneHue BIaXXHOTO BO3/yXa, HACKIIIEHHOTO U HEHACHIIIICHHOTO BIAYKHOTO
BO3/IyXa.

2.Yt10 Ha3pBaeTCs aOCOIFOTHON U OTHOCUTEIBHON BIIAYKHOCTHIO?

3.Yto Ha3pIBaeTCA BIArocoepKaHUEM BO3yXa U TEMIIEPaTypOi TOYKU POCHI?

4. Kak onpeaensitoT IIOTHOCTh U SHTAIBIIAIO BJIAXXHOTO BO3yXa?

5.Kakue nunaum nu3o0paxarorcs Ha id — tuarpaMMe BJIa>KHOTO BO3ayxa?

6.Kak m300pakatoTcsi OCHOBHBIE MPOIECCHI BIAKHOTO BO3yXa Ha id — Iuarpamme.

JlaGoparopHas padora 3. UccienoBanne KpUBOH HACBILIEHUsI BOASIHOTO Mapa.

1.

2.

UYro Ha3bIBaeTCs KUMIEHUEM, Tapoo0pa30oBaHUEM, HCTIApEHHEM?
Kakoii mporiecc Ha3pIBaOT cyOonuMaIueit u necyommmanmeii?

UYro HazbIBaeTcs ¢a3oii, (a30BbIM MEPEXOIOM U TPOUHOM TOUKOM?
N306pa3uthk azoByro pT — quarpammy.

Yro Takoe TerioTa napoodbpazoBaHus’?

VYpasuenue Knaneiipona — Knaysuyca.

Marepuansl 1a00paTOPHBIX PabOT MPUBEACHBI B y4eOHO, y4eOHO-METOINYECKUX MTOCOOUSX,
pa3paboTaHHBIX Ha Kadenpe:

1) CarneeB A.A., T'amumoBa A.T. Temno- xmamoTexHuKa : yueOHO-METOIUYECKOE MTOCOOHeE.- —
Cankrt-Iletepoypr : CBoe uzgatenscTBO , 2019 — 128 c.

2)CarneeB K.A., Xasunos M.P., CarneeB A.A., I'ymepoB @.M. «TepmonnHaMuka U OCHOBBI
Tertonepenadn» : yaeonoe nocoodue.- Hmxaexkamck : HXTHU 2016- 8lc.

Kpurepun ouenku 1abopaTopHbIX padoT

[Ipu moaroroBke k 1aboparopHoii paboTe no qucuuIuHe « TexHuyeckast TepMOJMHAMUKAY
CTYZAEHT JI0JIKEH BBINOJIHUTH CIEAYIOIINE BUIbI padoT:

MuHuMaJabHBIA MakcuMaJdbHbBII

Buabl pador 0a/L 6aJLI

CamocrosTenbHas TpopaboOTKa TEOPETHYECKOTO
MaTepHaia K 1abopaTopHOit paboTe




O3HakoMJIeHME C  YCTaHOBKOH, MNpHOOpOM, ) 4
METOJMKOHN BBITIOJIHEHHSI TA0OPAaTOPHOU PabOTHI
BrimonHenue HEOOXOAMMOT0 IKCIIEPUMEHTA 3 4
O6paboTka pe3yabTaToOB WCCIICIOBaHMS, 33 4
MOCTPOCHHE TPapUKOB ’
AHanu3 pe3ylibTaToOB MCCIECIOBAHUS U BBIBOJ IO 3 4
pabore

UTOTIO: 13,3 20

Kpurepun onenkmn:

[Ipy w3y4eHWH IUCHMIUIMHBI MO OYHO-3204HOH M 3a04HOil (opmam o00ydeHus
IpeycMaTpUBaeTCsl BHITIOJHEHUE mpex 1abopaTOpHBIX padoT, 3a 3T PabOTHI CTYIEHT MOXKET
MOJyYUTh MaKCUMAaIIbHOE KOJI-BO 0amioB — 60. Kaicoas nabopamopunas paboma oyeHugaemcs
nO CeOyIouUM KpUmepusam:

OrneHKa «OTIIMYHO» CTAaBUTCS, €CIIM MHTEpBall O0amuioB peiituara cryneHra 18 < R <20 u
CTYyJIGCHT BBINIOJIHSAET paboTy B TOJMHOM 00OBeMe C COOJIOJIeHHEeM HEOoOXOaMMOM
MOCJIEIOBATEILHOCTU TMPOBEACHUS OMNBITOB U U3MEPEHHI; CaMOCTOSATENIbHO M PaAlMOHAJIBHO
MOHTHUPYET Heo0XoauMoe OOOpYAOBaHHE; BCE OMNBITHI MPOBOJUT B YCIOBUAX M pPEXKUMAX,
o0ecreunBaroIUX MOJIyYeHHE MTPaBUIIbHBIX PE3YNIbTaTOB U BBHIBOJIOB C HaWOOJIbIIEH TOYHOCTHIO;
cobmomaer TpeOOBaHMS MpaBWJI OE30MACHOTO TpPyJa; B OTYETEe NPABUIBHO M aKKypaTHO
BBIMIOJIHSET BCE 3alUCH, TAOIMIIbI, PUCYHKH, YEepTeXH, IpadUKH, BBIYUCICHUS; MPABUIBHO
OILICHUBAET TOYHOCTh PE3yJIbTaTOB U3MEPEHUI; YMEET BIMOIHITH aHAIN3 MOTPEIIHOCTEN MPSIMBIX
Y KOCBEHHBIX U3MEPEHU.

OreHka « XOpOIIO» CTaBUTCSA, €CIIM MHTEpBaJl OayuloB peitunra cryneHta 16 < R <18 u
BBITIOJTHEHBI TPEOOBaHUS K OIIEHKE 5, HO OBLIO JOMYIIEHO JIBa - TPU HeIoueTa, Wid He Oolee
OJIHOM HEerpyOO# OMMOKU M OJHOTO HEJA0YETA.

O1eHKa «yIOBJIETBOPUTEIBHOY» CTAaBUTCS, €CIIM MHTEPBaJ 0a/uioB peiitunra cryaenra 13,3
< R < 16 u paboTta BBINIOJIHEHA HE TOJHOCTHIO, HO O0OBEM BBITOJTHEHHOW YacTH TaKOB, YTO
MO3BOJIIET MOJYYUTh MPABUIIbHBIE PE3yJIbTaThl M BBIBOJIbI; €CIM B XOJ€ MPOBEACHUS OMbITa U
H3MepeHHﬁ GBIJII/I AONYIICHBI OH_II/I6KI/II a) OIIBIT ITPOBOAUJIICA B HCPATUOHAJIbHBIX YCJIOBUAX, YTO
MIPHUBEIIO K MOJYYEHHUIO PE3YIhTATOB C OOJIBIION MOTPENIHOCTHIO; 0) B OTUETE JOIMYIIEHO He Ooee
JBYX TpyObIX OIINOOK; B) HE BHIIIOJHEH COBCEM MM BHITIOJHEH HEBEPHO aHATIN3 MOTPEIIHOCTEH.

OneHka «HEYTOBIETBOPUTEIBHO)» CTaBUTCS, €CIM Oajul peHTHHIa CTYIEHTa COCTaBIISET
R<13 u paGoTa BHITIOJIHEHA HE MTOJTHOCTHIO U O0BEM BBITTOJTHEHHOW YacTH PabOThI HE MO3BOJISET
clenaTh MpPaBWIbHBIX BBIBOAOB; €CIM ONBITHI, H3MEPEHUS, BBIYMCICHUS, HaAOIIOIECHUS
IMMPOU3BOAMIMCH HCTIPABHUIILHO.



MuH#CTEpCTBO HayKH U BhIcIIero oOpa3oBanus Poccuiickoit deneparyn

HmxHeKkaMCKHii XUMHKO-TEXHOJIOTHYECKH HHCTUTYT (prnuan) dhenepaibHOTo
rOCYJapCTBEHHOTO OI0/PKETHOTO 00Pa30BaTEILHOTO YUPEKICHUS

BBICIIET0 00pa30BaHUs

«Ka3zaHCkuil HalMOHAJBHBINA UCCIIEIOBATENHCKUN TEXHOJIOTUYECKUN YHUBEPCUTET»

(Dakyﬂbmem MexaHuyecKutl

Kadgheopa [1AXT

Hanpasnenune noarorosku/cnermansuocts 20.03.01 «Texnocdepnasi 6e30nacHOCTb»

Tembl pedepaTos

IHo nucnuniiune b1.B.12 «Texunuyeckasi TepMOJUHAMHUKA»

1. ITapoBasa mammna Ilonsyaosa M. .

. TenoBast Teopema HepHcTa.

. OCHOBBI MEXaHUYECKOI TeopHuHr TemIoThI (110 padoraMm JlomoHocosa M.B.).

. IIpHHIIMIT COXpaHEHMS DHEPTUH MPUMECHHUTSIILHO K XUMHUYECKUM IpolieccaMm (F FGCC).

. ITapaMeTphl COCTOSHUS — SHTAJIBINS X DSHTPOIIM.

. JIpoccennpoBaHue peanbHbBIX Ta30B.

. JIBurarenu BHYTpeHHEro cropagus (ki OTro).

2
3
4
5
6. Oddexr Jxoyns-TomcoHa.
7
8
9

. JIBurarenu BHYTpeHHETr0 cropauus (mukia Jusens).

10. JIsurarenu BHYTpeHHEro cropanus (ukin TpueKiIepa).

11. "'a3oTypOUHHASA YCTAHOBKA.

12.neanpHble IUKIIBI DEAKTUBHBIX IBUTATEICH.

13. Bo3aynigast XoJoguiabHas YCTaHOBKA.

14. TTapo3KEKTOPHASL XOJOMMILHASA YCTAHOBKA.

15. AOcopOILroHHas X0JI0AUIbHAS YCTAHOBKA.




Kputepun ouenku pedeparon:

- aKTYaJbHOCTb TEMBI;

- COOTBETCTBUE COACPIKAHUS TEME;

- rmyOuHa MpopabOTKKU MaTepuaa;

- IPaBHUJIbHOCTb U MOJIHOTA UCITIOJIb30BAHNUA UCTOUYHHUKOB,
- opopmiienue pedepara.

«Omauuno» - om 17 0o 20 6annoe - npucyTCTBUE BCEX BBIIICYKA3aHHBIX TPEOOBAHMIA; 3HAHHE
U3JI0KEHHOT0 MaTepHajia, yMEHUEe IPaMOTHO M apryMEHTHPOBAHO U3JIOKHUT MPOOJIEMBI; YMEHHE
aHaTM3UpPOBaTh (PaKTHUECKUI MaTepuain, cBoOOAHO OecenoBaTh 1o J1000MY MYHKTY pedeparta,
OTBEYATh Ha ITOCTABJICHHBIE BOIIPOCHI 110 TeMe pedepaTa.

«Xopowo» - om 13 0o 16 o6annoe - Menkue 3amedanus Mo odopmiieHUIO pedepara;
HC3HAYUTCJIbHBIC TPYAHOCTHU 1O OAHOMY U3 BBIIICTICPCUUCIICHHBIX Tpe6OBaHHﬁ.

«Yooenemeopumenvno» om 10 0o 12 6annoe - rema pedepara pacKpbiTa HEAOCTATOYHO MOJTHO;
HETIOJTHBIM CITUCOK JIUTEPATyPhl M HICTOYHUKOB; 3aTPYAHCHUS B H3JI0)KEHUH MaTepraa.



MuHHCTEPCTBO HAYKH U BhICIIEro oOpazoBanus Poccuiickoit denepannn

HmxHeKkaMCKHii XUMHKO-TEXHOJIOTHYECKH HHCTUTYT (prnuan) dhenepaabHOTo
roCy/1apCTBEHHOI'0 OI0/PKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS

BBICIIETO 00pa30BaHUs

«KazaHckuii HAlIMOHATBHBIN UCCIIEI0BATEIbCKUIN TEXHOJIOTHYECKUN YHUBEPCUTET

CDaKyﬂbmem MexaHuyecKutl

Kagpeopa [TAXT

Hanpasnenue noarorosku/cnenuansuocts: 20.03.01 «Texnocdepnas 6e30nacHOCTb»

KommnuiekT 3aaHuil )it KOHTPOJIbHBIX PadoT
no aucuuiuiuHe b1.B.12 « TexHuuyeckass TepMOTUHAMUKA

[Io m3ydyennn pmuciuIIMHBI « TexXHU4YecKasi TEPMOAUHAMHUKA» CTYICHT

32049HOM (OpMBI 00yUEHHS JOIHKEH BBIIIOJIHUTH KOHTPOJIBHYIO padOTy, COCTOSIIIYIO
u3 5 3ajad4.
Homep BapmaHTa KOHTPOJBHOTO 3aJaHUSl OIpEAeseTcs] BYMS MOCIEAHUMHU
mubpamu mmdpa (IUUHOrO HOMepa cryaenta). Hanpumep, npu mudpe 2149 (nBe
nocneanue uudpsl 49). Jlng nepBoi 3amaud B KOHTPOJBHOM paboTe CTYIEHT-
3a04HMK I0JIy4aeT CIEeAYIOIINe UCXOAHbIE JaHHble: (10 mocaenHel nudpe mmdpa
9, no mpeanocinenneit nudpe mudpa 4)

® BBINNCATH YCIOBUS 3aa4y;

® PEIIEHUE CONPOBOXKJIATh KPATKUMH IOSICHEHUSIMH, B KOTOPBIX I0Ka3aTh,
Kakasi BENMYHMHA OMNpeAeNseTcs M Mo Kakoi ¢GopMylie, Kakue BEIMYUHBI
MOJICTABJISIOTCS B POPMYITy U OTKyAa OHU OepyTcs (Harpumep, U3 YCIOBUS 3a1auH,
U3 CIIPAaBOYHUKA, OIIPE/ICTICHHBI PaHee);

e mpoctaBuTh pazmepHoctu (B cucreMe CU (SI — system international));

® 33/1a4M CONPOBOXKIATh COOTBETCTBYIOLIMMH CXEMaMHU WIN AUarpaMMmamy;

e c(hopMyIHpOBaTh KPATKHE BBIBOJIBI 10 PE3YJIbTAaTAM PAaCUETOB.

KonrpoabHasi padora
3agaya Ne T/[ -1
Onpenenuts ra3oBy0 IMOCTOSHHYIO, KaKYILYIOCS MOJEKYJISPHYIO Maccy,
IUIOTHOCTb U Y/AEIBHBIM 00bEM IIPU HOPMAJIBHBIX YCIOBUAX I CMECU UJCAJIbHBIX
ra3zoB, 0OBEMHOE COJEPKAHUE KOTOPBIX 3aJ]aHO.



Haittn Takxke cpegHue MAcCOBBIE TEIUIOEMKOCTH JATOW CMECH IIpU
MOCTOSIHHOM JABJICHUW P; B MHTEpPBAJIE TeMmIeparyp OT t; A0 t, U ONpeaeauTh
KOJIMYECTBO TEIUIOTHI JJIsI ©300apHOTO HarpeBaHUsl m KI Ta30BOM cMecH OT t; JI0 to,
€CIM 3aJlaH OOIIMM HavYaIbHBIM 00BEeM 3TOM cmecu V.. JlaHHbIE mJIsS pacuera
MpUBEICHBI B Ta0M. 1.

Taomuna 1
IMocnennsis | P, Vew, | t,°C | t2, | Ilpeamocaenusist O0BeMHBIH cocTaB
uugpa oap m3 C | umudpa mmdpa ra3oBoii cMecH
mudpa N2 02 H: | CO2
0 1 50 100 | 500 0 70 20 10
1 3 60 200 | 600 1 70 10 20
2 5 70 300 | 700 2 60 10 30
3 7 80 400 | 600 3 50 10 40
4 9 90 100 | 400 4 40 5 55
5 2 40 200 | 500 5 30 20 50
6 4 30 300 | 600 6 20 10 70
7 6 20 400 | 700 7 50 5 45
8 8 10 100 | 500 8 45 5 50
9 10 100 200 | 600 9 10 20 70

3agady cleayeT pelarb ¢ y4YeTOM HEJIMHENHON 3aBUCUMOCTH TEMIIOEMKOCTH

razoB OT TeMIepaTrypbl c= f(T). 3HayeHus ¢, t, my OIPUBEACHBI B MPUIIOKECHUHN

(tabin.Il.1.) METOAUYECKUX  YKa3aHWH «TerorexHuka. TexHnueckas

TepmonuHamuka. Temnonepenada». Hamommnaem, 4to c,, =Y rc, =c.,/Pu, >
i

i=n

chw = l/vc,w 5 pvc.u = RCMT 5 RCM = IUR/IUCM’ IUR = 8314 ﬂ"fc /(WOﬂbK)9 /ucm = Zrz/uz > chw(H.AyA)

i=l1

- INIOTHOCTh CMeCH Ipu HopManbHbIX ycnoBusx (Twy=273 K, p,, =1,013-10° Ila).

3agpaya Ne T/I — 2.

m KI ra3a pacHIMpseTCsl MOJUTPOIHO C IOKa3aTeleM IMOJUTPOIbl N OT
HAYaJIbHOTO COCTOSHUSI C MapamMeTpaMu pid t; J0 KOHEYHOrO JaBIEHUS po.
Omnpenenutey Temwnoty Q, paboty L, m3meHnenue BHyTpeHHeW osHepruum AU,
sHTanbnuu AH u saTponiuu AS. Cuurate, 4To c=const.

N3006pa3uth nporiecc Ha pv-auarpamMmme 6e3 coomroaeHus macirada. Jlanubie
JUIsS pacueTra MpUBEIEHBI B Ta0J.2.

TaOmura 2
Hocaexnsas I'as m, Kr N2 Ipennociennss p1, t1,°C P2,
uudpa nudgpa muppa Mlla Mlla
mmdpa
0 N> 10 1,0 0 0,2 10 0,8
1 0)] 20 1,1 1 0,4 15 2,0
2 H» 30 1,2 2 0,6 20 3,0
3 CO2 40 1,3 3 0,8 25 6,4
4 N> 50 1,4 4 1,0 30 8,0
5 O 60 1,0 5 1,2 50 12,0
6 H> 70 1,1 6 1,4 70 14,0
7 CO2 80 1,2 7 1,6 100 16,0




8 N2 90 1,3 8 1,8 120 18,0
9 02 100 1,4 9 2,0 140 20,0

3amaya Ne T/ — 3.

BoasHoli map mpu naBieHUHM P; U TEMIEpaTtype ti, IPOCCEIHUpyeTrcs M0
naBieHus p;. OnpenenuTb HEM3BECTHBIEC TapaMeTphl rapa h, v, s B Hayase 1 B KOHIIE
JpoccenupoBanus U motepio paborocnocooHoctr Dy=ToAs.

[IpunsaTh TeMIepaTypy OKpY’XKarolleil cpenbl paBHOM to. W300pa3uTh
nporeccsl Ha hs-auarpaMme (CM.B  MPHJIOXKEHUHM METOJWYECKUE YyKa3zaHUus
«Temnorexnuka. TexHnueckas TepMoarHaMuUKa. Teronepeaayda).

JlanHbie 17151 pacueTa IpuBeAeHbI B Ta01.3.

Ta0muna 3
IMocaennsis t1, °C pi,MIla | IIpexnocaenusia | p2, MIla to, °C
uudgpa nudpa muppa
mudpa
0 700 50 0 0,5 10
1 600 30 1 0,3 15
2 500 20 2 0,2 20
3 400 10 3 0,1 25
4 300 5 4 0,05 30
5 650 50 5 0,5 10
6 550 30 6 0,3 15
7 450 20 7 0,2 20
8 350 10 8 0,1 25
9 500 30 9 0,3 30

3agaya Ne T/I — 4.

Onpenenutb XOMOMWIBHBIA  KOA(M(GUUIUEHT ¢  MapOKOMIIPECCUOHHOU
aMMHaYHOMN XOJIOIMUIBHON YCTAaHOBKHU (C APOCCENIEM), MAaCCOBBIA PACX0Jl aMMHaKa
m, KI/C ¥ TEOPETUYECKYIO MOIIHOCTh NMpUBOa KoMpeccopa Niownp. IO 33JaHHBIM
3HAUEHUSIM TeMIeparypbl BiaaxHoro mnapa NH; Ha BXxonxe B kommpeccop t; U
TEMIEPAType CyXOr0  HAaChILIEHHOIO Iapa 3a KommpeccopoM t W
XO0JI0JOTIPOU3BOIUTENBHOCTH YCTAaHOBKH Q.

N300pa3uTh cxemy yCTaHOBKUM M UK Ha Ts — nuarpamme. JlanHbie miis
pacuera npuBeIeHbI B Ta01.4.

TabGnumna 4
Hocaexnss t1, °C t2, °C Ipeanociexnss Q, kBt
uudpa mudppa uudpa mudppa
0 -10 40 0 150
1 -15 35 1 180
2 -20 30 2 200
3 -25 25 3 220
4 -20 15 4 250
5 -25 20 5 280




6 -20 25 6 300
7 -15 20 7 160
8 -10 25 8 190
9 -15 30 9 200

Hamomuum: &' = (;—2 , @2=hi-h4, I;=q1-q2=h2-h;, q1=h;-hs=h,-h4 (3-4 — npornecc
Y
npoccenupoBanus). [lpum agmabaTHOM CKaTUU S;=Sp;=const, MO3TOMY CTEICHb

S” — S
CYXOCTH B T.1 MOKHO PacCUMTaTh KaK x = —2 )
Sy T Sw)
1 1
IIe S@ — COOTBETCTBEHHO 3HAYEHHE OHTPONHMU IIPU  yKA3aHHBIX

TeMmreparypax, W3  npuwioxeHus (tabn.Jl2)  meromuueckux — ykazaHUU
«Tennorexnuka. Texuuueckas TepMmoarHaMuKa. Terionepeaada.

3apaya Ne T]I - S.

[IyreM cpaBHUTENBHOIO pacueTa MoKa3aTh LEIECO00Pa3sHOCTh NPUMEHEHNUS
rapa BBICOKMX HAUAJIbHBIX MAapaMETPOB MW HU3KOIO KOHEYHOI'O JAaBJICHUS aH
npUMepe MapoCUIOBOM YCTaHOBKH, paboTaromieil no uukiy Penkuna. [[ns storo
OIpENCINTh MpeamnojiaraeMoe Tterionagenue, tepmuueckun KIIJI mukna u
YIEJIbHBIA pacxo]l rapa JJisl JByX BapUaHTOB 3HAYECHHI HAYAJIbHBIX U KOHEUYHBIX
napameTpoB napa. YKa3aTb KOHEUHOE 3HAUEHHUE CTENEHU CYyXOCTH X (MpU TaBJICHUN
p2) Ha Ts- u hs-muarpammax.

N300pa3uth cxemy NpocTenieil mapoCuiIOBON YCTAaHOBKH U J1aTh KPaTKOe
onucaHue ee paboTel. JlaHHbBIE 7S peICHUs 3a/1a4u B3ATh U3 Ta0JL.S.

TaOmuma 5
Mocaennss ITapameTrpsl mapa I Ipennocienuss IHapamerpsl napa II
uudpa BAPHAHT nudgpa muppa BAPHAHT
mmdpa p1, t1,°C | p2,klla p1, t1, °C | p2,kIla
Mlla Mlla
0 1,5 250 80 0 8,0 480 3
1 2,0 300 70 1 9,0 480 4
2 2,5 325 90 2 10,0 500 4
3 2,0 350 100 3 11,0 520 4
4 2,5 375 110 4 12,0 530 5
5 3,0 350 90 5 12,0 540 3
6 3,5 370 80 6 13,0 550 4
7 3,0 400 70 7 14,0 560 4
8 4,0 425 90 8 14,0 580 5
9 4,5 400 100 9 15,0 600 5

Kpurtepuu oieHKH KOHTPOJLHOM PadoThbI:

KonTponbhast pabota orieHuBaeTcs Ha «omauunoy om 17 oo 20 éannos:
ecny 4 3a7a4n BBITIOJTHEHBI TPABUIIBHO, a B OJTHOM 3a/1a4€ UMEIOTCSI HEA0YETHI, T.€.
paBIIIbHO BBIMONIHEHO 88-100% padoThl.



KonTposbHas pabota onieHuBaeTCs Ha «xopouioy om 14 0o 17 6annoe: ecnu
3 3a7auM BBIMOJHEHBI MPABWIBHO, & B JIBYX 3aJladyaX MMEIOTCS HEIOYeThl, T.€.
MPaBUIILHO BBIMOIHEHO 72-84% paloTHhl.

KonTtpomarsHas paboTta orieHUBaeTCs Ha «yoosiemeopumenvho» om 10 0o 14
0annoe: ecnu 3 3aayu BBINOJHEHbI MPAaBUIIBHO, a B JIBYX 3ajayax JOIMYyIICHbI
OIIHUOKHM T.€. IPABUIBHO BBITIOJIHEHO 56-68% paboTHhl.

KoHTtposibHast paboTa OLIEHUBAETCS HA «HEYOO61eMBOPUMENTbHO»: €CIIU 2
3aJlayd BBINIOJIHEHBl NpPaBUJIBHO, a B TPEX 3aJadyax MMEIOTCS HEAOYEThl WA
JIOTyIIEeHbI OOk MeHee 55 % paboThl.
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