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Ilepeuens komnemenyuil ¢ ykazanuem ypoeHei ux opmuposanus

OIIK-2 Crocoben ucroap30BaTh MaTeMaTnieckue, puzndeckne, GU3nKO-XUMUIECKUE, XUMHUIECKUE METOIBI IS
penieHus 3a1a4 npodhecCHOHATBHOM IeATeIbHOCTH

OIIK-2.1 3nHaer maTeMaTuveckue, pundeckue, GU3NKO-XUMUYECKHE, XUMUYECKUE METO/IbI JIJIsl PEIICHUS 3a/1a4
npoecCHOHaNBEHOM NESITEIEHOCTH

OIIK-2.2 YMeer ucnonp30BaTh MaTeMaTuyeckue, puandeckue, GU3nKo-XxuMu4ecKie, XUMHIEeCKHe METOIbI JIJIs pe-
HIEHU 3a/1a4 NPOPECCUOHATBHON AESITEIbHOCTH

OIIK-2.3 Bnaneer MmareMaTu4ecKuMu, PU3NIECKUMH, (PU3UKO-XUMUUECKUMH, XUMUYECKUMH METOIaMU JJIs peliie-

HUA 3a1a4 HpO(i)GCCHOH&JIBHOfI JACATCIBHOCTH

ITepeuens Cooeporcanue Imanwl hopmuposanus KomnemeHyuu Haumenoeanue
KOMnemenyuu
" KomMnemenyuu (vkazamo 6ce memwl us PI1/]) OUEHOoUNO0C0
C YKa3anuem cpedcmga
yposHei ux Jexyuu | Illpakmuueckue | Jlabopamopuwie | Kypcosasn
opmuposanus
gopmup sanAmus, 14- 3anAmMus paboma
oopamopubwlii
Hnoekc HPAKMUKYM
Komnemenuuu
OIIK-2.1 3Haer wMa- | Tema I- - Tema3,5,8,10,11,12,13 - OK3aMeH.
Tematuueckue, ¢u- | 13 };CCGT-
al aATOPHBI
3u4yecKue, (pusmko- OPaTOPHbIC
paboTHI.
XUMHUYECKUE,  XU-
MUYECKUE METOMbI




AJIs1 pCIICHUA 3aJ1a4

npodeccuoHaNTbHON
JEATEIIbHOCTH
OIIK-2.2 Vmeer wuc- | Tema I- Tema3,5,8,10,11,12,13 OK3aMeH.
nons3oBath Marte- | 13 Tecr.
MaTuyecKue, (Qpusm- g;gsTPBTOPHHe
yeckue,  (pu3mKo-
XUMHUYECKUE,  XH-
MUYECKUE METOMbI
JUISl pEILICHUS 33724
npodeccCuOHATbHON
JEATEIIbHOCTH
OIIK-2.3 Biageer Temal- Tema3,5,8,10,11,12,13 JlaGopaTtopHas
Marematndeckumu, | 13 paborta.
Tecr.

¢uznueckumu, Qu-
3UKO-

XUMHYCCKUMH, XH-
MHUYECKUMH  METO-
JaMU JIJIs1 pelieHust
3aga4  mpodeccuo-
HaJIbHOU JIeSITEIIb-
HOCTH




Ilepeuensv ouenounvix cpeocme no oucuuniune (MooyJio)

®opma o0yueHust

HaunmeHnoBanmue OLCHOYHBIX
cpencrs

KoanuecTBo 0a/1;10B

O4dyHasia

DK3aMeH

max 40 - min 24

Tect

max 20 - minl0

JlaboparopHsie paboThI

max40 - min26

HUTOTO

max 100 - min 60

OYHO-3a049Has

DK3aMeH

max 40 - min 24

Tect

max 20 - minl0

JlaGopatopHbie paboThI

max40 - min26

HUTOTO

max 100 - min 60




IlIkana ouenueanusn

Mudposoe
BbIpaKeHHe

Beipaxenue B
oanjax:

CioBecHoe
BbIpakeHHe

KpuTepun oneHKH HHAMKATOPOB J1OCTHKeHHs TPH (hopMe KOHTPOJIS:

JK3aMeH / 3a4eT ¢ OLeHKOH

3a4veT

5

87 -100

OtnuaHo (3a-
YTEHO)

OrneHKa «OTJIMYHO» BBICTABISIETCS CTYACHTY, €CITU TEOPETHUECKOE COIep-
YKaHHe Kypca OCBOCHO MOJHOCTHIO, 0€3 MPoOeNIoB; HCUePITbIBAIOIIE, ITOCIIe-
JIOBAaTEIbHO, YETKO M JIOTHYECKU CTPOWHO HM3JIaraeT Marepual; CBOOOIHO
CHpAaBISETCS C 3ajJadyaMy, BOIPOCAMH WM JPYTMMHU BUJAMH MPUMCHCHHUS
3HAHUH; UCIIONB3YET B OTBETE JIOTIONHUTENBHBIN MaTeprall Bce MPeayCcMOT-
PEHHBIE TPOrPaMMON 3a/1aHUs BHITIOTHEHBI, KAYECTBO UX BBIMTOJHEHUS OIC-
HEHO YMCJIOM 0allIoB, OJIM3KUM K MaKCHMAaTbHOMY; aHAU3UPYET MOTyUYCH-
HBbIE PE3YyJbTAThI; MPOABISET CAMOCTOSTENILHOCTh NPY BBIIIOJIHEHUH 3a]1a-
HUHN

74 - 86

Xoporio (3a-
YTEHO)

OrneHka «XOpOIIO» BBICTABISAETCS CTYAEHTY, €CIIM TEOPETUUYECKOE COAep-
aHWe Kypca OCBOEHO MOJHOCTBHIO, HEOOXOAWMBIE MPAKTHUECKHE KOMIIe-
TCHIMH B OCHOBHOM C(OPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE POrPaMMOit
00y4eHus1 ydeOHbIE 3a1aHUsI BHITIOHEHBI, KAYECTBO X BBIIIOJHEHUS 10CTa-
TOYHO BbIcOKOE. CTYIEHT TBEpAO 3HAET MaTepHal, TPaMOTHO M IO CyIle-
CTBY M3JIaraeT €ro, He AOILyCKasl CyLIECTBEHHbIX HETOUHOCTEH B OTBETE Ha
BOIIPOC.

60 -73

VY noeneTBo-
purenbHo (3a-
YTEHO)

OneHka «yIOBIETBOPUTEIBLHO» BBICTABISIETCS] CTYJICHTY, €CJIM TEOPETHYE-
CKOE Coziep)KaHMe Kypca OCBOEHO YaCTUYHO, HO MPOOEIhI HE HOCAT CYIIe-
CTBEHHOTO XapakTepa, OOJBIIMHCTBO IMPEIyCMOTPEHHBIX MPOTPaMMOl 3a-
JaHW BBITTOJHEHO, HO B HUX UMEIOTCS OIIMOKH, IIPH OTBETE Ha MIOCTAaBJICH-
HBII BOMPOC CTYACHT AOIYCKAaEeT HETOYHOCTH, HEJOCTATOYHO MPABUILHBIC
(hopMyTUpOBKH, HAOIIONAIOTCS HAPYIICHHWS JIOTHYECKOM IOCIeq0BaTeh-
HOCTH B U3JI0KEHUH MTPOrpaMMHOT0 MaTepHaa.

OneHka «3a4TeHO» BBICTABIIAETCS CTY-
JICHTY, €CIU OTBETHl HA BOMNPOCHI IO Te-
MaM JUACIUIUIAHBI MTOCIIEA0BATENbHBI, JIO-
TUYECKH U3JI0KEHBI, JOIMyCKAIOTCsl He3Ha-
YUTENbHBIC HEAOYETHl B OTBETE CTYACHTA,
TaKue Kak OTCYTCTBUE CaMOCTOSITEIHHOTO
BBIBO/Ia, pEYEBbIE OMUOKHU H TP

Hwmxe 60

Heynosnerso-
PHUTEIBEHO
(He 3a4TEHO)

OrneHKa «HEYAOBICTBOPUTEIHHO» BBICTABISICTCS CTYICHTY, €CIIM OH HE
3HAeT 3HAYMTEIHHON YacTH MPOTPAMMHOTO MaTepHaia, JOITyCKaeT CyIie-
CTBCHHBIC OIIMOKH, HEYBEPEHHO, C OOJIBIIUMHU 3aTPYIHECHUSIMH BBIIOIHSICT
MpaKTHYECKHUE pPabOThl, HEOOXOAUMBIC MPAKTHYCCKHE KOMIICTCHIIMH HE
c(hOopMUPOBaHBI, OONBITUHCTBO MPEYCMOTPEHHBIX MPOTPAMMOI O00YUYCHHS
y4eOHBIX 33JJaHUi HE BBITOJHEHO, KAYECTBO MX BBIMOJIHEHHUS OICHEHO YKC-
J1I0M 0aJI0B, OJIM3KUM K MHHUMAJTEHOMY

OLICHKEI «HC 3a4TCHO)» BBICTABJIACTCA
CTYACHTY, €CJIU CTYACHT HC 3HACT OCHOB-
HBIX MOHSATHN TEMBI JUCIHUITIINHBI, HC OT-
BCYACT Ha AOITIOJITHHUTCIBbHBIC 1 HABOJAIIHC
BOIPOCHI MpCrioaaBaTeCIIA.




KpaTkasi xapakrepucrika oueHOUHBIX CpeIcTBa

Ne | Haumenoganue |Kpamkasa xapaxmepucmuka oueHounozo cpeocmea| IlIpeocmasnenue
n/n | oueHouno20 cpeo- OUEHOUHO020 cpeo-
cmea cmea 6 honoe
1 2 3 4
1|JIaGopaTopHas pa-|IT0 BUJ yueOHOM paboTHI, 1IeNbI0 KOTOpoi sBisieTcs | Tembl 1abopaTOpHBIX
oorta nu3ydeHue (MCCleoBaHUe, W3MEPEHHE) XapaKTepH-|padoT, KOHTPOJIbHBIC
CTHK J1a00paTOPHOTO OOBEKTA. BOIIPOCHI IO TEME Jia-
[lens mabopaTOPHBIX 3aHATHI: OCBOCHHE M3y4aeMOi |00paTopHOM pabOThHI
y4eOHOIl JUCHMIUIMHBL, TpuoOpeTeHHe HaBBIKOB
MPaKTUYECKOT0 TPUMEHEHHS 3HAHUN ydeOHOU muc-
[UTUTMHBI (JUCIUILTAH) C UCIIOJIb30BAHUEM TEXHUYE-
CKHX CPEJICTB | (W) 000pyAOBaHUS
2{TecT Cucrema crangapTU3UPOBAHHBIX 3aJlaHK, T03BOJIsA- |DOH/ TECTOBBIX 3a/a-

IoIas aBTOMaTU3UPOBATh POLEAYPY U3MEPEHUS
YPOBHsI 3HAaHUM U YMEHUN 00YyJaronierocs.

HUU




MuHHCTEpCTBO HAYKHU U BhICIIET0 oOpa3zoBanus Poccuiickoit deneparuu
HwmxHaekaMCKIil XUMHKO-TEXHOJIOTUYECKUI HHCTUTYT ((purman)
(beneparbHOTO TOCYAAPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIIHHOTO YUPEKACHUS
BBICILIET0 00pa30BaHUs
«Ka3aHCKMi1 HAIMOHAIBHBIN UCCIIEI0BATEIBCKUN TEXHOIOIMYECKUI YHUBEPCUTET

(DaKlebmem MexaHudecKkutl

Kadgheopa IIAXT

Hanpasnenue noarorosku (cnenuansioctu) 18.03.02 «DuHepro- u pecypcocoepe-
TafoIIKe MPOIECCHl B XUMHUECKON TEXHOJIOTUH, HEPTEXUMUU B OMOTEXHOJIOTHUI
[Tpoduns moaroToBKU « MaIIWHBI U allapaThl XUMAYECKUX MPOU3BOJICTBY

Tect
no quctuminHe b1.0.27 «TepmonnHaMuka v OCHOBBI TEIUJIONIEpEIady IS
00yyJaromuxcs 1o 04YHO/ OYHO-3a04HOM (popMam oOydeHUs

Bapuanr 1
1. OcHOBHBIE TApaMETPbI COCTOSHUS TENA:

1) abcomroTHOE AaBlieHUe; 2) yAeNbHAs TEIUIOTa; 3) YACIbHBIN 00beM; 4) aOCOMIOTHAS TEMIIe-
patypa; 5) ymenbHas paborta

2. HaiiTu abcomoTHOE 1aBIeHUE B CITydae BaKyyMa:

I)Pa6c:PamM_ 6ax s 2) Pa6c:PamM+PeaK;

3)Pa6c:PamM+Pu36; 4)Pa6c:PamM_Pu36-

3. ®U3NYECKUH CMBICI TA30BOM MOCTOSTHHON R — MPEACTaBISAET CO00H yaeapHyo paboTy u3Me-
HEHUs1 00beMa, coBepliaemyto 1 ke pabodero BemiecTBa Npu M3MEHEHUH €T0 TeMIIEPaTyphl Ha
1 K B:

1) u306apHOM Mporiecce;

2) aqnabaTHOM TMPOIIECCe;

3) U30XOpHOM IIpOLIECCE;

4) U30TepMHUECKOM MpOIiecce.

4. Ykaxure ypaBHeHue Kianelipona — Menzeneena:

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

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

5. UeM OTAMYAIOTCS peasibHBIC Ta3bl OT UIeaTbHBIX

1) MOIEKyJIBI ATHX Ta30B UMEIOT KOHEYHBIC COOCTBEHHBIE 00OBEMBI U CBSI3aHBI MEXKITY COOOM CH-
JIJaMH B3aNMMOCHCTBHS;

2) MOJICKYJIBI ATUX Ta30B UMEIOT KOHEYHBIC COOCTBEHHBIC 00OBEMBI U HE CBSI3aHBI MEX Ty COO0H
CHJIaMH B3aUMOJCHCTBUS;

3) npeacTaBiAIOT CUCTEMY MaTepHAIbHBIX TOUEK, HAXOASAIINXCS B 0€CIOPSIOYHOM JIBUKEHUH U
HE B3aWMO/ICHCTBYIOIINX MEXY COOOM;



4) mpenCcTaBISAIOT CUCTEMY MaTepUaTbHBIX TOYCK, HAXOAAIIUXCS B OECIIOPSIOYHOM JBUKCHUH U
B3aUMOJICUCTBYIOIINX MEXKIY COOOM.
6. YKaxxuTe aHaIMTUYECKOE BhIpakeHUe | 3akoHa TepMOAMHAMUKH:

Hdg=du+dl; 2)du=dq+dl;

3Ydg=di—vdp; 4)dg=di—- pdv.

7. YKaXUTe KaKue U3 NePEUNCICHHBIX BRIPAKEHUH SBIISIIOTCS YPaBHEHUSIMU 1-TO 3aKOHA TEPMO-
JUHAMUKU OJIA a,Z[I/Ia6aTI/I‘-I€CKOFO mnmpormnecca:

1) dg =p-dv;
2) du=—p-dv;
3) dq =du;

4ydu=-v-dp.

8. UTo Takoe CTENEHb CyXOCTH:
1) oTHOIIEHHE MacChl CyXOro Mapa K Macce BIaKHOT0;
2) OTHOILEHHUE MacChl CyXOro napa K Macce XHUIKOCTH;
3) OTHOIIEHHE MacChl BIAXKHOTO Mapa K Macce Cyxoro;
4) OTHOLIEHHE MACCHI KUIKOCTH K MAacce CyXoro Inapa.
9. .YkaxkuTe BbIpakKeHUE JUIsl ONPEAETICHNUs TEPMUUECKOro KO GUIMEHTA [T0JIE3HOT0 JeHCTBUS
IPSIMOTO LIUKJIA!

— /

o =0"%, ) n,=—;
q, q;

3 7 =—1—; Hn =22
91 — 4> 9,

10. YTto npoucxoauT B KPUTUUECKOM TOUKE:

a) UCYE3aeT Pa3InIre MEXKAY )KHUJIKOCTHIO U TApOM;

0) HaxXOAATCS B PAaBHOBECHH TPH (pa3bl OJTHOPOTHOTO BEIIECTBA;

B) OCYILECTBIISETCS IEPEXO]] TBEPJOTO BELECTBA HEMIOCPEICTBEHHO B I1ap;

T') IPOLIeCC MPEBPAIICHUS BEIIECTBA U3 )KUJIKOT'O COCTOSTHUS B TapooOpa3Hoe

11. Ha Ts-auarpamme BOASIHOTO Iapa U300pakeHO YeThIpe pa3auyuHbIX npouecca: 1 - 1;1-2;1 -
3 u 1-4. VYKaxuTe COOTBETCTBUE MEKIY IporeccoM 1-1 u ero ux Ha3BaHHUEM.

1-1 | M3oxopsslii nponecc U30- T 5
GapHBIi TpoLECC S
P P A K 45

N3otepMuueckuii mpouecc
AnmabaTHBIN mporecc

12. Ha is-muarpaMMe BOJISTHOTO Mapa W300pakeHO YEThIPE pa3IMIHbIX nporecca: [-1; 1-2; 1-3;
1-4. YKaxuTe COOTBETCTBUE MEX]Y IMPOLECCOM -/ M €ro UX Ha3BaHHUEM.



1-1 | N3oxopusbiit iponecc U3o-
OapHbIi mporecc
N3oTepmuueckuii mpouecc
AnmabatHbIi poriecc

13. Ha id- nuarpamMe BJI@XXHOTO BO3JlyXa OTMEUEHa TOUKa M, yKakuTe 3HaUYCHHS [TapaMeTpOB

BJIYKHOT'O BO3/1yXa B 3TOM TOUKE.
1) TemnepaTypa cyxoro TepMoMeTpa (TemrepaTrypa Bo3ayxa);
2) TeMIieparypa MOKpPOro TEpMOMETpA.

1, KJDR/KT

a&0°

25
20°

d, r/xr

14. Tennonepenayeil Ha3bIBAETCA:
1) mepeHoc Tera oT ropsiueit Cpesibl K X0JIOAHON Yepe3 pa3aesIFoNlyl0 CTCHKY;
2) OIHOBPEMEHHBIN MEPEHOC TEIIOThHl KOHBEKIIMEN U TEIIONPOBOAHOCTHIO;
3) mepeHocC Teria MeX]ly HETIOCPEICTBEHHO COMPUKACAIOIIMMUCS TeJlaMy WM Ya-
CTAMHU TEJ C PA3JIUYHON TEMIIEPATYPOI;
4) mepeHoC TeIvia U3JIy4CHHEM;
5) mepeHoc Ternsa KOHBEKIUEH.
15. Kakoe kputepuaibHOE YpaBHEHHE COOTBETCTBYET Pa3BUTOMY TypOYJICHTHOMY PEXUMY Ta-
30B:
1) Nu = f (Gr, Pr); 2) Nu = f (Re);
3) Nu = f (Re, Gr, Pr); 4) Nu = f (Gr).
16. C yBenu4eHHEM BIQXKHOCTH MaTepraia KO3 OUIIMEHT TeTIONPOBOIHOCTH
1) He meHsiercs;
2) yObIBaeT;
3) BoO3pacTaer.



17. CornacHo 3akony Buna:
1) c yBenuueHHEM JUTMHBI BOJIHBI SHEPT U Jy4eil BO3pacTaer;
2) c yBeIIMYEHHUEM TEMIIEPATyphl JJIMHA BOJHBI COOTBETCTBYIOIIA MAKCUMYMY
YMEHBIIAETCS;
3) c yBenMUYEHUEM TEeMIIepaTyphl Tella SHEPTHUSI €TO YBEINUNBACTCS;
4) c yBenMueHUEM TeMIlepaTyphl JUIMHA BOJIHBI COOTBETCTBYIOLIAs MAKCUMyMY BO3-
pacraer.
18. Uto Takoe ciokHbIHM TermioooMeH?
1) y4uTBHIBAIOINII BCE BHJIBI TETINIOOOMEHA;
2) YYUTBHIBAIOIINUN TETJIOMPOBOAHOCTh M U3TYUCHHE;
3) YYUTHIBAIOLIMN KOHBEKLIUIO U U3TyYEHUE;
4) YYUTHIBAIOIIMK TETUIONPOBOIHOCTh M KOHBEKITHIO.
19. [Ipu o1MHAKOBBIX YCIOBUAX CPEIHUI TeMIepaTypHbIi HAarop OoJIbIle B anmaparax:

1) C TIPSIMOTOKOM;
2) C IIPOTUBOTOKOM;
3) C TIOTIEPEYHBIM TOKOM.
20. CornacHo 3akoHny [lnaHka ¢ yBeIM4E€HNEM AJIMHBI BOJIHBI
1) WHTCHCUBHOCTH M3JIyUYEHUS BO3pACTAET HAa BCEM JUAIa30He JUTHH BOJIH;
2) MHTCHCUBHOCTH M3JIyueHHs YObIBAIOT HA BCEM JHMara3oHe UIMH BOJIH;
3) SHEprus Jy4eil BO3pacTaeT NPy HEKOTOPOH JJIMHE BOJIHBI TOCTUTAE€T MaK-
CUMyMa 3aTeM yObIBaeT;
4) WHTCHCUBHOCTH M3JIyUYCHUS HE MCHSIETCSI.
21. Koadurment rerionepenaqn UMeeT BUI:
1
k= ;
a, +0/A+a,
1
2) k= ;
1 o 1
a A a
1 o 1
3 k=—+—4+—;
a 1 a,
4) 1 1 1
a, o6 a,

22. OyHKIUEH KaKUX BEJTUYHH SBJSETCSA KOADPHUITUEHT TEIIO0TAauu:
1) a=fw A upecxt,,t,;, 0L);
) a=f(xyz1);
) a=flkpA);

4) a=f(x,y,z).
23. IIpu KaKuX yCIOBUSAX CIPaBEAJIMBO YpaBHEHHE TEIJIOBOTO Oananca?
1) MIPU OTCYTCTBUU TEIIOBBIX OTEPh;
2) IIpU OTCYTCTBUH IIepenaja TeMIEPATyD;
3) MIPU OTCYTCTBUU CMEIICHUSI 000X TEIJIOHOCUTENIEH ;
4) IIPU OTCYTCTBUH (PA30BBIX NEPEXO/I0B.
24. Kakoe cymiecTByeT o0Iiee mpaBuiIo sl HHTEHCU(UKAITUY Teruionepeaadn?
1) YMEHBIIUTD TOJIIHHY CTCHKH;
2) 3aMEHUTH CBOOOIHYIO KOHBEKIIUIO Ha BBIHYKICHHYIO;

3) YMEHBUIUTh HauOOJIbIIIEe TEPMUUECKOE COTTPOTUBIICHUE;



4) 3aMEHHUTh MaTepuall Ha Jpyroi 0osee TerIonpOBOIHBIN.
25. Tpu npocTelmnx BUaa NepeHoca Terna:

1) TEIUIONPOBOIHOCTb;
2) TerUIonepenaya;

3) KOHBEKIIHUS;

4) W3JIy4YCHHE.

Bapuant 2
1. JlaBiieHue ra3a B COOTBETCTBUHU C MOJIEKYJIIPHO-KMHETUUECKOM TeOpUEl ONpeAesaeTcsl COOT-

HOIICHHUEM:

2 2 2 2
) pely Ol g pl3met g pl2me” P2,
3 2 2 2 3 2 2
2. YKaxxuTe cCOOTBETCTBHUE BeanunHbl qaBiieHus 20 klla, 3anMcaHHOro B pa3IMYHbIX CUCTEMAX
U3MEPEHHUS:
1) 0,2 6ap 2) 2 MIla
3) 20 MIla 4) 200 Gap

3. YKkaxurte pa3MepHOCTb ra30BOM MOCTOSSHHOM R
l)ﬂofc_z Lie . 3) Bm_4 Bm
ke K’ kmons- K~ ke K kmonb - K
4. OT™MeThTe NPaBUIBLHOE BBIpAXKEHUE [ 3aKoHa boilnsa-Mapuotra:
Ly _ P v, _ P I, _p, I v
) —==""2) =733 7 T 4 T
L, P U, P I, p I, v
JBYDKEHUHU U B3aUMOJICHCTBYIOIIUX MEX]Yy COOOM.
5. Kakas u3 nepeyuciaeHHbIX AuarpaMM Ha3bIBaeTCA IUarpaMMon JHproca:
1) pv - nnarpamma peajabHOTO BEILLECTBA;
2) pv - nuarpamma H1eajJbHOTO BEIeCTBa;
3) Ts — nnarpamma BJIaKHOTO 11apa;
4) is —auarpaMma BJIa)KHOT'O BO3yXa.
6. YKaxuTe NpaBUIIbHBIE BBIPAXKEHHUS, YCTAHABIUBAIOLIUE CBSI3b MEXKY TEINIOEMKOCTSMMU:

C C
1) szC;-uozﬂlup; 2) Cp =—+;

Yo,
3)C,~C, =R; 4 C,=C,-R;
5) C, R C, = He

o u 24

7. YKaxxuTe BhIpaXEHUE, ONPEACIIAIONIee BEIMYUHY XOJIOAMIBHOT0 KO3 duiineHTa 00paTHoro
TEPMOAMHAMHYECKOTO [TUKIIA:

q, 4q
He=—; 2Q)e=—,
) [ ) [

[ [
e=— 4)e=—

q, q,

8.Ha T's — nmarpamme oTMeueHbl TOUKHU /,2,3,4,5. KakoMy COCTOSIHMIO BEILIECTBA COOTBETCTBYIOT
IMOJ0KEHUS TOuek [ u 2.



[IepeoxnaxneHHast )KUIKOCTh
Bnaxwnsiit nap

Hacelmennsliii map
Hacpiennas )xuikocTb
[TeperpeTsiit nap

TBepnoe cocrosHue

9. Ilox xoaoauabHBIM K03 (HUIUEHTOM 00paTHOTO TEPMOIMHAMHYECOKIO IIUKIIa TOHUMAETCS:

1) Kakoe KOJIMYECTBO TEIUIOTHl OTHUMAETCS OT XOJOJHOIO UICTOUYHUKA IIPH 3aTpaTe OJJHOW eu-

HUIIBI PaOOTHI;

2) OTHOLIEHHE KOJIMYECTBA TEIUIOTHI, IPEBPAILEHHON B MIOJI0XKUTENbHYIO paboTy 3a OAMH LUK,

10 BCEH TEIUIOTe, MOBEIEHHON K pabodyeMy Tely;

3) OTHOLIEHNE KOJMYECTBA TEIIOTHI, IPEBPAILEHHOMN B IMOJIOXKUTEIBHYIO Pa0OTy K KOJIMUYECTBY

TEIUIOThI, OTHUMAEMOT'0 OT XOJIOJHOTO HCTOYHUKA;

4) oTHOILIEHHE KOJIMYECTBA TEIIOThI, OTHUMAEMOE OT XOJIOJHOI0 HCTOYHMKA, KO BCEH TEIIOTe,

MOJIBEJICHHOM K pabodyemy Temy.

10. Ha pv-auarpaMmmMe BOJSTHOTO Tapa N300pa)KeHO YeThIpe pa3InyHbIX nporecca: /-1, 1-2; 1-3

U [-4. YKaxXuTe COOTBETCTBUE MEXY IPOLECCOM /-/ U €ro UX Ha3BAHHUEM.

1-1 | U3oxopuslii npouecc M30- 4
OapHbIil porecc p

N3oTepmuueckuii npouece

AnuabaTHbIH mporiece

S = const

11. Kakue Touku pacrojaratoTcsi Ha BEpXHEW U HUKHEW MOTPaHUYHBIX KPUBBIX pVv-IUarpamMmMbl
BOJSTHOTO Tapa.

1) COOTBETCTBYIOIINE COCTOSTHUIO KUIIEHUS M CyXOTr'0 HACBIIEHHOTO Mapa;

2) BIa)XKHOTO Tapa ¥ MEePErpeToro BO31yxa;

3) KUIeHus ¥ MeperpeToro BO31yxa;

4) BIaXKHOTO U CyXOT'O HACBIIIEHHOTO Mapa.

12. Ykaxure, Kak ONpeenseTcs: KOJIUYECTBO TEIUIOTH B U30XOPHOM MPOLECCE.

D q=uy—u, =i, —i, —v(p, = p,); 2) q =iy =i
3) q=T(s, —s,); 4 q=0
13. Kputnueckoe 3HaueHnue kpurepus PeliHomnbaca:

1) 2000;

2) 2300;

3) 3000;

4) 3200;



5) 10000.
14. IIpu KakuX yCIOBUSIX BOZHUKAIOT MPOIECCH KUTIEHUS )KUAKOCTH?
1) npu HarpeBaHuu;
2) npu U3MEHEHUU arperaTHOro COCTOSHHUS;
3) npu OXJIAKIEHUU;
4) TIpu UCHapeHUHU.
15. Kakue ObIBAIOT peKUMBI KUTIEHUS?
1) kanenpHBIH, 2) IMJICHOYHBIN;
3) my3bIPbKOBBIIA; 4) cTpyiHBI.
16. TIo CKOJIBKUM OCHOBHBIM CXEMaM MOKET OCYIIIECTBUTHCS JBUKEHHUE KUAKOCTH B TEII000-
MEHHOM armapare

1) 2;

2) 3;

3) 4

4) 5.

17. OCHOBHOM 3aKOH TETUIONPOBOJHOCTH:

1) Q=kF-At;

2) Q=oF-At

3) Q=—AF-t(0t/On);,
1

4) k= T 5 1

a 1 a,

18. Uto xapakrepusyer kputepuii Gr:
1) oTHOIIEHHE CUJI HTHEPLIUHU C CUJIaM BSI3KOCTH;
2) KOHBEKTHBHBIH TEIUIOOOMEH MEXY )KUIKOCTBIO U TIOBEPXHOCTHIO TBEPAOTO Te-
na;
3) ¢Qusuveckue cBONHCTBA )KHUIKOCTH;
4) COOTHOIIIEHNE MTOABEMHON CHJTbI, BOSHUKAIOIICH BCIICICTBUE PA3HOCTHU MJIOTHO-
CTEH KUIKOCTH U CHJIBI MOJIEKYJISIPHOTO TPEHHUS;
5) COOTHOIIECHHUS CUJIBI TSHKECTU U CHIIBI MOJIEKYJISIPHOTO TPEHUS.
19. Tlo nmpuHIUITy pabOTHI TEIUIOOOMEHHOTO armapaTsl OBIBAIOT:
1) pereHepaTuBHBIC;
2) CMECHUTEIBHBIE;
3) pexynepaTuBHBIC ;
4) 3MEEeBUKOBBIE;
5) ¢ BHYTpEHHUM HUCTOYHHKOM TeIlIa.
20. Bo cKOJBKO pa3 yMEHBIINUTCS TEIUIOOTA4a IIPU YCTAHOBKE 2 3KPAHOB MEX]y NMapalIesIbHbI-
MU TUTaCTUHAMHU (€CJIHM MOBEPXHOCTH CTEHOK M 3KPAHOB OJMHAKOBBI)
1) 2;
2) 3;
3) 4
4) 5;
5) 6.
21. Kak Ha3bIBaIOTCS OT/IENbHBIE MECTa 000TPEeBaEMOi TOBEPXHOCTH, II€ 3aPOXKIAIOTCS ITy-
3BIPbKU Tapa’?
22. 3axoH Buna umeer Bua:

-5

_ A

D IOi_ecz/ﬂT_l’
29

2) A =——;
)mT



10/1

T
4) E=8O'OT4_

3) Ay =

23. Yro HazbIBaeTcs 3PPEKTUBHBIM U3ITy4YCHHEM ?

D Ay =Ag; +R-Ayy s

2) Ay = Ay + A Ay s
3) Jy’é = A + (1= A)d s :
4) Ead) = Enad +E006'

24. Yto Ha3BIBAETCS KOHBEKTUBHBIM TEIJIOOOMEHOM
1) mporecc TermmooOMeHa MeXIy CTEHKOW M IBIDKYIICHCS Cpeloit Tpu HATUIUHU
pa3HOCTH TeMIIEpaTyp;
2) mpoliecc rmepeHoca Temia OT OJTHON Cpebl K APYrol Yyepe3 CTCHKY;
3) coBMECTHBIN ITPOLIECC KOHBEKIIUU U TEIJIONPOBOJHOCTH;
4) mporiecc TerIo00MeHa 3a CUeT JTy4YHuCTON YHEPTHUH.
25. KoadpunueHt reMnepaTypornpoBOIHOCTH BbIpaXaeTcsi opMyIIoii:

Da=—"—; 2)a=+";
p-A c-A
3 a=t . 4y a=5F
c-p A
Bapuant 3

1. Eqununeid u3aMepeHus KOJIM4eCTBa SHEPTUH SIBISETCS:
1) Bm;  2) [,
H e
R
2. Haiiti abconroTHOE TaBJICHHE B Clydae H30BITOYHOTO JIaBJICHHUS:
I)PaﬁczpamM_PeaK; 2)Pa6c=PamM+PeaK;
3)Paﬁc:PamM+Pu36; 4)Pa6c’:PamM_Pu36-
3. YHuUBepcanpHas ra30Bas MOCTOSHHAS R, ecTh paboTa [ kMos HICATHHOTO Ta3a, COBEpIIacMas
npu u3MeHeHn” TemrnepaTyps! Ha 1 °C mpu mocTosHHOM 3HaueHHH!

1) oOBema; 2) NaBleHus;

3) sHTpOIHH; 4) SHTAJIBITNH.

4. Temneparypa nmpu HOPMaTbHBIX (U3UUYECKUX YCIOBUSAX pPaBHA:
1) 273,15 K; 2) 283,15 K;

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

5. Kakoe onpenenenre NoaxXouT K NOHATHIO UAEATbHOIO rasa.

1) MOJNIEeKyIIBI 3TUX Ta30B UMEIOT KOHEYHbIE COOCTBEHHBIE OOBEMBI M CBSI3aHBI MEXITY COOOM CH-
JIaMH B3aNMO/ICHCTBHS,

2) MOJIEKYJIBI 3THX Ta30B UMEIOT KOHEYHbIE COOCTBEHHBIE 00BEMBI M HE CBSI3aHBI MEXYy COOOM
CHJIaMH B3aHMOJCHCTBUS;

3) IpeaCTaBISIOT CUCTEMY MaTepPHALHBIX TOUEK, HAXOASAIIUXCS B O€CIIOPSIOYHOM JIBHKECHUH U
HE B3aMMOJICUCTBYIOIINX MEXIY COOOI;

4) MpenCcTaBISAIOT CUCTEMY MaTepUATbHBIX TOYEK, HAXOISAIINXCS B OECIIOPSIIOYHOM JIBIKEHUU U
B3aUMOJICUCTBYIOIINX MEKY COOOM.

6. Touka, B KOTOpPOI1 NCUE3aeT pa3Iuue MEX1y ra3000pa3HOM U KUIAKON (azaMu, HA3bIBAIOT:

1) TpoiiHOI; 2) KPUTHYECKOM;

3) naBieHUs; 4) KuTneHus.



7. YKaXuTe KaKue U3 NEPEUNCIICHHBIX BBIPAKEHUH SIBISIFOTCS YPaBHEHUSIMH 1-ro 3aKOHa TepMO-
JUHAMHUKU JJI N30TEPMUYECKOTO IIpoLecca:

1)dg=p-dv;
2) du=—p-dv;
3) dq =du;

4y du=-v-dp.

8. YkaxxuTte ypaBHEHUS, OTOOpaKAIOIIKE MTOBEICHUE PEaTbHOTO Ta3a.
4) Ban-nep-Baanbca;
5) Kunanetipona;
6) Knanelipona-Menneneesa;
4) BykanoBuua u HoBukoga.
9. Kakoii u3 HUXKe MePeUInCICHHBIX TEPMOTUHAMUYECKHIX ITUKIIOB SIBIISIETCS TIPSIMBIM?
1) B pe3ynbpTaTe KOTOPOTO MOJIYHaeTCsl MOJIOKUTENbHAs padoTa (B HEM padoTa pacIIupeHHs
Oosbie paboThI CKATHA);
2) B pe3ysbTaTe KOTOPOTO MOIyYaeTCs TOJIOKHUTENbHAs padoTa (padoTa pacIMpeHus] MEHBIIIE
paboThI cxKaTus);
3) B pe3ynbTaTe KOTOPBIX pacxoayeTcst padoTa (B HEM paboTa c:kaTusi O0bIIe padOTHl PaCIIv-
peHus);
4) B pe3yabTaTe KOTOPHIX pacxoayeTcst padbora (B HeM paboTa ckaThsi MEHBIIE pabOThI PaCIlIy-
peHus).
10. Iuxn Kapro coctout u3 2* agnabaTHBIX MPOIECCOB U 2*:
1) n30XOpHBIX; 2) N30TEPMUUECKHUX;
3) n300apHBIX; 4) MOTUTPOITHBIX.
11. Ha Ts-guarpaMmMe BOJsSHOTO napa H300pa)KeHO YeThIpe pa3inyHbIX mporecca: 1 -1;1-2; 1 -
3 u 1-4. VYKaxuTe COOTBETCTBUE MEKIY MPOIECCOM /-2 U €r0 X Ha3BaHHUEM.

1-2 | M3oxopuslii nponecc U30- T 5
OapHBIH Mmpolece S
P P A K 45

N3otepMuueckuii mpouecc
AnmabaTHBIN mporecc

12. Ha is-nmuarpamMmMe BOJSIHOTO Mapa M300pa)KeHO YeThIpe Pa3NUYHbIX npouecca: /-1, 1-2; 1-3;
1-4. YkaxXuTe COOTBETCTBUE MEKY MPOILIECCOM /-2 U €ro X Ha3BAaHHUEM.



1-2 | U3oxopHblii npouecc M30-
OapHbIil porecc
N3oTepmuueckuii npouece
AnuabaTHbIN mporece

13. BeiOepute 4eThipe OCHOBHBIX AJIEMEHTA MapOBOH KOMITPECCOPHOMN XOJOIUIIbHON YCTaHOBKH.
1) kommpeccop; 2) neraujaep; 3) KOHJIeHCaTOD;

4) npocceNbHbI BEHTWIb,  S5) UCIIApUTEINb; 6) TeHeparop.

14. C noBbIlIeHNEM TeMIIepaTyphl TEIUIONPOBOJHOCTH OOJBIIMHCTBA KalelbHbBIX KUIKOCTEH ( 32
HCKITFOYCHHEM BOJIBI):

1) yObiBaer; 2) pacrer; 3) HEe MeHseTCs.
15. IIpu KakuX yCIOBUSAX BO3HUKAIOT MPOLIECCHI KUTIEHNS U KOHJCHCALIUH KHUIKOCTH:
1) npu HarpeBaHuu; 2) Ipu U3MEHEHHUH arperaTHOr0 COCTOSIHUS;
3) Ipu OXJaXKICHUH, 4) mpu KCTIapeHuH.
16. Kputnueckuii auaMeTp U30JI1UN PABEH:
) d, = 2o 2)d, =22, 3) d, =, 5d,=2
A k A

2 W3 u3
17. Kakue mpuMeHSIOTCsI IBa OCHOBHBIX BHA PACIIONIOKEHUS TPYO B MTyYKax.
18. KoaddpunmeHT TerooTaauu npy KarneabHOH KOHCHCAIINH 110 CPABHEHUIO C IJICHOYHOM:
1) 3HAUUTENTHHO BHIIIIC; 2) MEHbIIIE;
3) OIMHAKOBBIH.
19. Yto xapakTepusyer JaHHbI KpuTepuid Nu:
1) oTHOIIEHHE CUJT UHEPIIUU C CHJIAMH BSI3KOCTH;
2) KOHBEKTUBHBIN TEINIOOOMEH MEXAY KHUIKOCTHIO U TOBEPXHOCTHIO TBEPAOIO Tela;
3) dpusnueckre CBOMCTBA KUIAKOCTH;
4) COOTHOIIICHUE TTOHEMHON CHJIbI, BO3HUKAFOIICH BCIICICTBUE Pa3HOCTH IIOTHO-
cTel KUAKOCTH U CHIIBI MOJIEKYJISIPHOTO TPEHHUS;
5) COOTHOULIEHUS CUJIBI TSKECTH U CUJIBI MOJIEKYJIIPHOTO TPEHHUS;
20. TermooOMeH, YUUTHIBAIOIIMHA BCE BUJIBI TEIII000MEHa ( TETJIONPOBOTHOCTh, KOHBEKIIUS U
W3JIyYCHHE) Ha3bIBAIOT:
1) ayuucThim; 2) KOHBEKTUBHBIM;
3) CIOXKHBIM.

21. YncieHHOE 3HaUYEHHE CPEIHETO TEMIIEPATypHOro Hamopa ( tcp) JUISL aIllapaToB C MPOTHUBO-

TOKOM IPH OJJUHAKOBBIX YCIOBUSAX MO CPABHEHUIO C I, /IS alNaparoB ¢ IMPAMOTOKOM BCET/Ia:

1) 6omnb1e; 2) OIMHAKOBO;

3) MeHblIIE.
22. YpaBHeHUE TEIIOBOro 0anaHca IpH YCIOBUU OTCYTCTBUS TEIUIOBBIX MOTEPh U (a30BBIX TIe-
PEX0JI0B:

1) 0= V1P1Ep1 (¢ —1])) = Vzngpz (5 -13);



AF (tcm )

2) Q = kFAtcp; 3) Q aZF(t Cm) ; 4) Q = 5 5
23. OcHOBHBIE YpaBHEHHS /IS pacyeTa TeIIIO0OMEHHBIX amlmapaToB:
1) ypaBHeHue ®ypsbe;

2) ypaBHEHHUE TEIJIONEepeIauH;

3) ypaBHEHUE TEIJIOBOTO OallaHca;

4) ypanenue HeroTona-Puxmana.
24. KoappUuImMeHTH TeTIoNnpPOBOJHOCTHA YHCTHIX METAIJIOB, 32 UCKIIFOUEHUEM ATFOMHUHUS, C BO3-
pacTaHleM TeMIepaTyphl:

1) yObIBaIOT; 2) yBEJINYUBAIOTCS;

3) HE MEHAIOTCS; 4) BHavaJie yBEIMYMUBACTCS, 3aTEM YOBIBAIOT.
25. KoadpunueHTt reMnepaTyponpoBOIHOCTH BbIpaxaeTcs: opMyIIoii:

1) a= ¢ ; 2) a= L

p-A c- A’
3) a= L 4) a= cpP
c-p’ A

Bapuanr 4
1. YaenpHbIN 00bEM €CTh BETMYHHA, 0OpaTHAS:
1) naBnenwuto; 2) IJIOTHOCTH;
3) o6bemy; 4) Temmeparype.
2. YKaXuTe COOTBETCTBHE BEIWYHHBI JlaBieHus 20 6ap, 3alMCaHHOTO B PA3IMYHBIX CHCTEMax
U3MEpEeHUS:

1) 0,2 MIla; 2) 20 Mlla;

3) 2 MlIla; 4) 200 «ITa.
3. YkaxuTe pa3MEepHOCTh YHUBEPCAILHOMN Ia30BOM MOCTOSIHHON Ry!

)ﬂofctz)Bm;3) ﬂofc;4 Bm.
ke - K ke K Kkmons - K monb - K

4. OT™MeThTE TpaBWIIBHOE BhIpakeHUE 1 3aKkoHa ['eii-Jltoccaka:

v, p % pz I, p, I, v,
) —=—""2) — = ) T 4 T
v, P, v, D T, p T, v,
5. 3akoH JlayibTOHA CIIpaBEJIUB 1JIs
1) uneanpHOTO Ta3a;
2) ra30BOM CMECH UJCAITbHBIX Ta30B;
3) peasibHOTrO rasa;
4) ra30BOM CMECH peabHBIX Ta30B
6. Ykaxute ypaBHeHHe Maiiepa:

1)Cp=CU+R; 2)R=CP+CU;
3 C,=C,+R; 4)Cp=CU—R;

7. OT™MeThTE paBUIbHOE Tpaduueckoe n3odpaxeHue 11 3akoHa boins-Mapuorra.

1) 2) 3) 4)

B _
2 P ; P{ 5 P[
' 1 2
!
L 3

b 1}



8.0TMeThTE, KaKHE U3 HUXKE NIEPEUNCIIEHHBIX CYXJACHUN OMUCHIBAIOT 2-1 3aKOH TEPMOJUHAMMU-
KH:

1) TemioTa He MOKET MEPEXOTUTH OT XOJIOJHOTO Tella K 0oJiee HArpeToMy caMa co0oif;

2) He Bcs TEIJIOTA, MTOJIyYeHHasl B TEIJIOBOM JIBUTaTesle OT HCTOYHUKA TEIUIOThI, MOXKET MEPENTH
B paboTy;

3) ocyuiecTBIEHHE BEUHOTO JBUTATEIsl BTOPOrO PO/ia HE BO3ZMOKHO;

4) KOIM4YECTBO TEIJIOTHI MOABEACHHOE K TEIy, MM OTBOJAUMOE OT HETO, 3aBUCUT OT XapaKkTepa

mporiecca.

9. Ilepexon BellecTBa U3 TBEPAOrO COCTOSIHUS B KUJKOE HA3BIBAIOT:
1) cybnumanmeii; 2) MmaBJeHUEM;

3) mapooOpa3oBaHHEM; 4) KOHJICHCAITUEH.

10. Ha pv-auarpaMmmMe BOJSTHOTO Tapa H300paKeHO YeThIpe pa3InyHbIX nporecca: /-1, 1-2; 1-3

U [-4. YKaXuTe COOTBETCTBUE MEXY IPOLECCOM /-2 U €r0 MX HA3BAHHUEM.

1-2 | M3oxopuslii nponecc U30- p 4
OapHBIi TIporiece

N3otepMuueckuii mpouecc

AnmabaTHBIN mporecc

s = const

11. Kak Ha3bIBaIOT MalIMHY, IPEAHA3HAYEHHYIO IS CKATUS Pa3IMYHBIX I'a30B?

1) Hacocowm; 2) KOMIIPECCOPOM;

3) neranaepom; 4) KOH/IEHCATOPOM.

12. YkaxuTe, KaK OMpeesieTCs] KOJTMYECTBO TEIJIOTH B N300apHOM MpOIiecce.

D q=uy—u, =i, —i; —v(p, - p,); 2) q =i, =i

3) g=T(s, —s,); 4 q=0

13. CaMbIM TETUIONPOBOJHBIM METAJJIOM SIBJISIETCSA
1) 30110T0; 2) cepebpo;  3) cranb; 4) mep.

14. Kakoe kpuTeprabHOE YPABHEHHE COOTBETCTBYET CBOOOTHOMY JIBHIKCHHIO KHUIKOCTH:
1) Nu=f(Gr,Pr); 2) Nu=f(Re);
3) Nu =f (Re, Gr, Pr) ; 4) Nu =f£ (Gr).

15. TennonpoBOAHOCTh Yepe3 MIAPOBYIO CTEHKY:
27A(t], —t! 27A(tL, —t"
I)Q: (CT CT) ; 2)Q: (CT (,']');
1 1 d,
R In—=
dl d2 dl
2mAt], —t!
3) Q — ( CT CT) .
o
16. Yucno I'pacroda, xapakTepu3syromiee COOTHOIICHUE MO TbEMHON CHIIbI, BOZHUKAIOIIEH
BCJICACTBHUC PA3SHOCTH IJIOTHOCTEH KUJIKOCTHU U CUJIbI MOJICKYJISIPHOTO TPCHUSA, OIIPCACIIACTCA 110
BBIPAKEHHUIO!
I’ t &
1)—ﬁg2A ; 2) £
v v



3
3) 8LaP, pH 2

2
v'g, a
17. Bemuuunsl A%, @ u § , cCOOTBETCTBYIONIME MOMEHTY MEPEX0ia My3bIP5KOBOr0 PEXMMAa KH-
IICHUS B INICHOYHBIN HA3bIBAIOTC:
1) KpUTHYECKUMU; 2) MOTpaHUYHBIMU;

3) NOBEPXHOCTHBIMHU.
18. 3akon Credana-bonpimana njist aOCOMOTHO YEPHOTO TETA!

1) E=¢0,T; 2) E,=0,T";
c A7 E
3) J01=ﬁ, 4)Z=E0.
19. IlpuBeneHHbIN KO3PGUIMEHT YEPHOTHI CUCTEMBI:
1 E
) e=—77—"7; 2) e=—;
i+L_1 EO
& &5
1 0
3) e= ; 4) e =—-
1 1
- ———
81 82

20. TenooOMEHHBIN anmapar, B KOTOPOM IMOBEPXHOCTh MEPUOANIECKH OMBIBACTCSI TO TOPSUNM,
TO XOJIO/JIHBIM TEIIJIOHOCUTENIEM HAa3bIBACTCS:

1) pereHepaTUBHBIM; 2) peKkyrnepaTUBHBIM;

3) CMECUTENBHBIM; 4) KO)KyXOTpyOHBIM.
21. OCHOBHBIMH PacUe€THBIMHU YPaBHEHHUSIMH TEIJIOOOMEHA MPHU CTAllMOHAPHOM PEXKUME IS
TEII00OMEHHBIX aNmnapaToB SIBISTFOTCS:

1) ypaBHeHUE TeIuIoNepeaaun; 2) ypaBHEHHE TEIJIOBOTO OajlaHca;

3) ypaBHeHue Dypse; 4) ypaBHenue HproToHa-Puxmana.
22. Beibepure cucremy nudPpepeHIraIbHBIX YPaBHEHHM 111 KOHBEKTHBHOT'O TETIJIOOOMEHA:

1) ypaBHEeHUE ABUKEHUS UICATBHOM KUKOCTH;

2) ypaBHEHHUE TEIJIOMPOBOIHOCTH KUJIKOCTHU (FHEPTHUN);

3) ypaBHEHUE TEIIIOOOMEHA,

4) ypaBHEHUE TETUIONPOBOJIHOCTH TBEPABIX TE;

5) ypaBHEeHUE ABUKEHUS BA3ZKOU KUIAKOCTH;

6) ypaBHEHUE CILTOMIHOCTH U HEPA3PHIBHOCTH.
23. Koo pumueHt TernooTnadu:

1) xapakTepu3yeT ClocOOHOCTh BEIIECTBA MPOBOIUTH TEILIOTY;

2) XapakTepu3yeT HHTEHCUBHOCTD TEIUIO0OMEHA MEXKTY KUAKOCTHIO H TOBEPXHO-
CTBIO KaHaJa;

3) BeIpakaeT KOJIMYECTBO TEILIOTHI, MPOXOAAIIECH uepe3 eIMHUILY TOBEPXHOCTH CTEH-
KU B €JMHUILY BPEMEHU OT ropsveil K XOJIOAHOM Cpejie PU pa3HOCTU TEMIIEpaTyp MEXKIy HUMU
B 1°;

4) xapakTepu3yeT HHTEHCUBHOCTD JIYUUCTOTO TEIJI000MEHA;
24. 3axon Kupxroga

E E A A
1)—1=—2=E0; 2)_1:_2:1;
Al A2 El E2
3 A=¢; 4) E=¢E,.
25. KoaddurmeHnt TemnepaTyponpoBOIHOCTH BhIpaxaeTcs: (hOpMYJIoi:
1) a= ¢ ; 2)a= p_.

p-A c- A’



3 a=t . 4 a=5F
c-p A

Kpurepuu ouenku:

OTBeT oLleHUBaeTCs Ha «omauuno» om 18 0o 20 6annog: ecnv naHbl NpaBUIbHBIC
OTBETHI Ha 22 1 60Jiee BOMPOCOB, T.€. MPABUILHO BhINOIHEHO 88-100% paboTHL.
OTBET OLICHUBAETCS HA «Xopouio» om 13 0o 176annoe: eciu 1aHbl NPaBUIbHBIE
OoTBeThI Ha 18 - 21 BOpoCoB, T.€. MPAaBUIBLHO BBIMOIHEHO 72-84% paboThI.

OTBET OLICHUBAETCSA HA «y00saemeopumenvho» om 10 0o 12 6annos: ecnv nanbl
IIpaBUJIbHBIE OTBETHI HA 14 - 17 BOIPOCOB, T.€. MPAaBUIBHO BBIMOJIHEHO 56-68%
paboThI.

OTBeT OLICHUBAETCS HA «HEYO061eMEOPUM EIbHO»: €CITU TIPABUIIBHO BBITIOJIHEHO
MeHnee 55 % paboTbl



MuH#CTEpCTBO HAayKH U BhICIIero oOpa3oBanus Poccuiickoit deneparyn
HuxHexaMCKHii XUMUKO-TEXHOIOTMYECKII HHCTUTYT ((priinan)
(beneparbHOTO TOCYAAPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIHHOTO YUPEKACHUS
BBICIIIETO 00pa3OBaHUS
«Ka3zaHckuil HAalMOHAJIBHBIM UCCIIEIOBATEIbCKUI TEXHOJOTHUYECKUN YHUBEPCUTET»

Daxyromem mexaHuuecKuu

Kagpeopa T[1AXT

Hanpasnenue noarorosku (cnenuansioctu) 18.03.02 «DuHepro- u pecypcocoepe-
raromye MPOIecChl B XUMHUYECKOW TEXHOJIOTHH, He(PTEeXUMUN U OMOTEXHOJIOT U
[Tpoduns moaroToBKU « MaIIWHBI U allliapaThl XUMAYECKUX MPOU3BOJICTBY

JlaGopaTopHbie padoThI
no aucuuiuinie b1.0.27 « TepMoanHaMuKa U OCHOBBI TeIJIONEePeaadn»

JlabopaTopHble 3aHATHS M0 JUCHUIUIMHE MPOBOJAATCS B CIIEIIMAIBHO 000pY-
JIOBAaHHBIX J1TA0OPATOPUAX C MPUMEHEHHEM HEOOXOJMMBIX CPEJICTB OOydeHHMs: ja-
OoopaTopHOTO 000pYI0BaHKS, 00PA3IOB AJIs UCCIEIOBAHUN, METOIUYECKHUX MOCO-
owmii. [{ens mpoBeneHus 1a00PATOPHBIX PAdOT - MPAKTHUECKOE OCBOCHHE TEOPETU-
YECKUX TOJIOKEHUN JIEKITMOHHOTO MaTepHayia, a TakKe BBIPA0OTKAa CTYJACHTAMH
ONPE/ICIICHHBIX YMEHUM U HABBIKOB CAMOCTOSITEIbHOTO AKCIEPUMEHTUPOBAHHSL.

[Ipu M3yueHWH MUCHIUIUIMHBI TI0 OYHOM (hopMe MpeaycMaTprUBaETCs BBITIOJ-
HEHUE degamu 1a00PATOPHBIX PadoT:

JlaGoparopHasi padora 1. « PeanbHbIe ra3pi».

1.Yem otnuyaeTcs peanbHble ra3bl OT UJI€ATbHBIX?

2.Yto Ha3zbiBaeTcs KOAPHUIIMEHTOM CKUMAEMOCTH?

3.Uto nmosnoxeHo B OCHOBY BbIBOJIa ypaBHeHUs1 Ban-nep-Baanbca?

4.Kakoli rnap Ha3bIBa€TCs BIAKHBIM HACBHIIIIEHHBIM, CYyXUM HACBIIIEHHBIM U Mepe-
rpeThIiM?

5.4To0 Takoe CTeneHb CyxXocTu?

6.pv, Ts u is — AUarpaMMbl BOJISIHOTO Mapa.

JlabopaTtopHasi padora 2. «OnpenesieHHe TEMI0EMKOCTH BO3YyXa».
1./laTh ompeneneHne MacCOBOM, 00bEMHON U MOJIBHOU TEIIJIOEMKOCTH.
2.Kak 0003Ha4ar0TCs U B KAKUX €IUHHUIIAX U3MEPSIIOTCS TETIOEMKOCTH?
3.YpaBHeHMe, CBA3BIBAIOIIEE MEXYy COOON TEMIOEMKOCTH.
4.0O0BSICHUTB CMBICII BEJIMYMH, BXOJAIIMX B ypaBHeHuEe Maiiepa?
5.Kakue cymecTByOT CriocoOb! ONpeneIeHHs! TEMI0EMKOCTH ?
6.00BSCHUTD TEOPETUUECKUI METO/1 ONIPEIEIICHNUS TEIIOEMKOCTH.

JlaGoparopnas padora 3. «MccienoBanue nmpoueccoB M3MeHEHNsI COCTOSTHUS
BJIA’KHOTO BO3IYyXa).



1

.OHpC,Z[CJ'ICHI/IC BJIA’JKHOI'O BO34yXad, HACBIMICHHOTI'O 1 HCHACBIIICHHOI'O BJIaKHO-

ro BO3/1yXa.

2
3
4
5
6

.Ut0 Ha3bIBaeTCst aOCOJIOTHON M OTHOCUTEIIHHOUM BIAKHOCTHIO?

.UTto Ha3BIBaETCS BIAr0COEPKAHUEM BO3AyXa U TEMIEPATYPON TOUKH POCHI?
Kaxk onpenensitor maoTHOCTh U SHTAIBIIHIO BJIAKHOTO BO3ayXa?

Kakue nuaum nzobpaxarorcs Ha id — muarpaMme BIaXKHOTO BO3ayxa?

Kak wu300pakaroTcss OCHOBHBIC MPOIECCHI BIAXXHOTO BO3AyXa Ha id — aua-

rpaMme.

JIab

opatopHas padora 4. «ccienoBaHue KprUBOil HACHIILIEHUSI BOASIHOIO Ma-

pa».

J1ao
T

l.
2.

3.
4.

hd

1. Yrto Ha3bIBaeTCs KUIIEHUEM, TApOOOpa30BaHUEM, UCTIAPEHUEM?
2 Kakoii poriecc Ha3bIBaIOT CyOMMalueit u aecyoaumareii?
3 Uro HaspiBaeTcs Gazoit, pa30BbIM EPEXOJAOM U TPOUHON TOUKON?
4. N3006pa3uth azoByro pT — quarpammy.
5 Yro Takoe TemioTa napooopa3zoBaHus?
6. Ypasuenue Knanelipona — Knay3suyca.

oparopHas pa6ora 5. «OnpeneneHue K03(pPpuureHTa TEMIONPOBOIHOCTH
BEpPA0ro MaTepuasia.

UYro Takoe TenIonpoBOIHOCTH?

MexaHn3M pacrpoCTpaHEHUS TEILIOThI TETLUIONPOBOAHOCTHIO B METAJIIAX,
razax " )KHUJIKOCTSX.

3akoH Dypsbe.

Yro Ha3bIiBaeTCs KO3PHUIUEHTOM TEMIOMPOBOIHOCTH?

Kak BnusitoT Temneparypa, JaBJI€HUE U BIAXKHOCTh Ha TEMJIOMNPOBOIHOCTh
MaTepuanoB?

Kak onpenensiercst temneparypa MEXy CI0SIMU B MHOTOCIIOMHOW MJIOCKOU
CTeHKe?

JlaGopatopnasi padora 6. «Onpenenenue ko3¢ duiueHTa TEMmJIO0T-

da4YM IIPpH BLIHYH(I[eHHOﬁ KOHBCKIINHN.

1. Yrto Ha3bIBAETCS] KOHBEKTHUBHBIM TEILLIOOOMEHOM?

2. Ot 4ero 3aBUCHUT KOI(PPUIUEHT TEIIIOOTAAYN?

3. UYro xapakrepusyet kpurepuid PeitHonbaca?

4. OOwmmii BUA KpUTEPUATIBLHOTO YPABHEHHS.

5. Yro xapakrtepusyet kpurepuii ['pacroda?

6. 3anucarb KpUTEPUAIbHOE YPaBHEHUE NIPY BBIHYKJECHHOM JIBHKECHUHU

KHUJKOCTH B TpyOe.

JlabopaTopHasi padora 7. «JIly4uCTBIH TeNJ1000MeH».
1.Kaxk ocyiiecTBisieTcs Ty4nuCThIN TEI000MeH?
2.Kakas cBsI3b MEX]y IJTMHOM BOJIHBI M YaCTOTOM KOJIeOaHUM?

3
4

.3akon Kupxroda.
.Uto Ha3bIiBaeTcs KO3PPUIIMEHTOM MOTJIOMIEHHUS, OTPAXKEHUS U IPOITYCKAHUS?



5.3akoH [lnanka u ero rpaduyeckoe n300pakeHue.
6.3akoH BuHa.

JlaGoparopHasi padora 8. «McciienoBanue npouecca TemnjaonepeIadu B KOxy-
X03MeeBUKOBOM TeII000OMEHHOM aNNapaTe.

1.Yto Takoe Teronepenayda?

2.B0 CKOJIbKO 3TanoB OCYHIECTBIISETCS MPOIIECC TEIJIoNepeaaun?

3. Tumbl ¥ IPUHIUTT ACHCTBUS TEMII0OOOMEHHBIX arapaToB.

4.YpaBHEHHE TEIJIOBOr0 OaaHca.

5.YpaBHeHUE Temonepeaayu.

6. OT yero 3aBUCUT TEMIIEPATYPHBIN HAIOP?

JlaGoparopHasi pabora 9. « PacueTHo-3KCIIepUMEHTAJIbLHOE ONpe/esIeHue KO-
3¢ PpuuHMeHTA Tenionepeaaamn».

1. ITomo6ue mporeccoB KOHBEKTUBHOI'O TETNIOOOMEHA.

2. Tennootaaya Mpy BBIHYKJIEHHOM JBUKEHUU TEIUIOHOCUTENIEH B TpyOax.

3. TenooTaaya npu BIHY>KJIEHHOM MONEPEYHOM 00TEKaHUU TPYO.

4. OOuii BUJI KpUTEPUATBHOTO YPABHEHUS MTPU TYPOYJIECHTHOM JIBHXKCHHH.

5. O6mwmil BuA KpUTEPUATILHOTO YPABHEHUS P JAMUHAPHOM PEXKUME.

6. O0mMil BUA KpUTEPUATILHOTO YPABHEHUS IPU MTONIEPEYHOM OOTEKaHUU TPYO.

Kpurepuu ouenkmn:

[Ipu u3ydyeHnn TUCUUILTUHE MO0 04HOM dopMe 0OyUeHHUs MpeyCMaTPUBAETCS
BBITIOJIHEHUE degamu 1ad0paTOPHBIX paboT, 3a ITH pabOTHI CTYIEHT MOXKET MOIYYUTh
MaKCUMaJIbHOE KOJ-Bo 0auioB — 40. Kascoaa nabopamophnas paboma oyenusaemcs
no cnedyruiuM Kpumepuim:

OrneHKa «OTJIMYHO» CTaBUTCS, €CIM MHTEpBal OayIoB peiitunra crygeHta 4< R
< 4,5 ¥ CTyZICHT BBIMOJIHAET pabOTy B MOJHOM O00BEME C COOIOIEHUEM HEOOXOAMMON
MOCJIEIOBATENILHOCTH MPOBEACHUSI ONBITOB M U3MEPEHUM; CAMOCTOSITENIbHO U Palfo-
HaJIbHO MOHTUPYET He00X0AUuMoe 000pyJOBaHHUE; BCE OIBITHI POBOJIUT B YCIOBUSIX U
pexxuMax, oOecreurBaloOluX TMOJIy4YeHHE MPAaBUIbHBIX PE3YJbTAaTOB M BBIBOJOB C
HanOOJBINIEH TOYHOCTHIO; COOJI0IaeT TPEOOBAaHHUS MPABHII OE30MMACHOTO TPyJa; B OT-
YeTe MPABWIBHO M aKKYpPAaTHO BBIMOJIHSET BCE 3aMUCH, TAOIUIIbI, PUCYHKH, YEPTEIKHU,
rpaduKy, BBIYUCICHUS; MPABWIHHO OLEHUBAET TOYHOCTh PE3yJIbTaTOB HM3MEpEHUIl;
yMeeT BBINOJIHATh aHaJIN3 MOTPEUIHOCTEN NPSIMBIX U KOCBEHHBIX U3MEPEHUI.

OrneHka « XOpOoIIo» CTaBUTCA, €CJIM UHTEpBaJ OaJJIOB peiTHHra cTygeHTa 3,5 <
R < 4 u BeInonHeHbI TpeOOBaHUS K OLEHKE 5, HO ObLIO JOMYIIEHO ABa - TPU HeJaoue-
Ta, WK He OoJiee 0/THOM HerpyOolt OMMOKM U OJTHOTO HEeJoYeTa.

OueHka «yJOBIETBOPUTENBHO» CTABUTCS, €CIU MHTEpBaJl OalsioB peHTHHra
crtynenta 2,9 < R < 3,5 u paboTa BBINOIHEHA HE TIOJHOCTHIO, HO 00BEM BBITIOJIHEH-
HOM YacTH TAaKOB, YTO MO3BOJISIET MOJIYYUTh MPABUIIbHBIE PE3YJIbTAThl U BBIBOIBL; €CIIH
B XO/JI€ MPOBEJCHUS OIbITA U U3MEPEHUI OBbLIU JIOMYIIEHbI OIIMOKHU: a) OMBIT IPOBO-
JWICS B HEPALMOHAIBHBIX YCJOBMSIX, UYTO MPHUBEJIO K MOJYUYEHHIO PE3yJbTaTOB C



OO0JIBIION MOTPEIIHOCTHIO; 0) B OTYETE JAOIMYIICHO HE 00Jiee IBYX IpyObIX OIIMOOK; B)
HE BBIMOJHEH COBCEM HJIM BBINIOJIHEH HEBEPHO AHAJIU3 MOTPEUTHOCTEH.

OneHka «HEyAOBIETBOPUTENILHOY» CTaBUTCS, €ciau 0ajul pelThHra CTyJeHTa co-
ctaBisgeT R<2,9 u paGoTa BbINOJIHEHA HE MOJTHOCTHIO U O0OBEM BBIIOJIHEHHOW YacTH
paboThI HE MO3BOJISIET ClIeJaTh MPABWILHBIX BBIBOJOB; €CIIU OIBIThI, U3MEPEHHUS, BbI-
YUCIIEHUS, HAOII0IeHUS! IPOU3BOAMIUCH HETIPABUIIBHO.

[Ipu u3ydeHuH TUCUUILIMHBI 10 OYHO-32049HOH QopMe ImpeaycMaTpUBAETCS BbI-
MOJTHEHUE namu J1abopaTOPHBIX padoOT:
JlaGoparopHuas padora 1. «OnpenesieHne TeNJI0eMKOCTH BO3LYXa).
1./laTh onpeneneHre MacCoBOM, 0ObEMHOM U MOJIBHOM TETUIOEMKOCTH.
2.Kak 0003Ha4arOTCS ¥ B KAKUX €IMHUAIIAX U3MEPSIOTCS TETIOEMKOCTH?
3.YpaBHeHMe, CBA3BIBAIOIIEE MEXY COOON TEMIOEMKOCTH.
4.00BSICHUTH CMBICI BETTMYMH, BXOJSIIINX B ypaBHeHUE Maiiepa?
5.Kakue cyliecTByIOT COCOObI ONpeeaeHUs TeMIOEMKOCTH ?
6.00BACHATH TEOPETHUECKUI METOT OTIPEICTICHUS TETUIOEMKOCTH.
JlaGopaTopHasi padora 2. «HccienoBanue npoueccoB N3MeHEHUS COCTOSIHUSA
BJIA’KHOTO BO3IYyXa).
1.Onpenenenue BaaXxHOro BO31yXa, HACHIIEHHOIO M HEHACKHILIEHHOIO BIaXKHO-
ro BO3/1yXa.
2.4Yt1o Ha3bIBaeTCs a0CONIOTHON U OTHOCUTEIHHOMN BIIAXKHOCTHIO?
3.YTo Ha3bIBAETCS BIArOCOICPKAHUEM BO3/lyXa U TEMIIEPATYPOU TOUKH POCHI?
4.Kak onpeaenstoT MI0THOCTh U SHTAIBIINIO BIAXHOTO BO3ayxa’?
5.Kakue nuHuu nzo0paxaroTcs Ha id — TuarpaMMe BIaXXHOTO BO3ayxa?
6.Kak u300pakaroTcsi OCHOBHBIE MPOLECCHI BIAXKHOIO BO3/yXa Ha id — nua-
rpammMe.
JlaGopaTopHas padora 3. «Onpenesienne Ko3(p(PUIHEHTA TEIJIOOTAAYN MPHU
BbIHY:KI€HHOI KOHBEKLIMID).

7. UTto Ha3bIBaE€TCSI KOHBEKTUBHBIM TEIIJIO0OOMEHOM?
8. Ot yero 3aBUCUT KOAPGUIIUEHT TEIII00TAaUN?
0. Urto xapakrepuzyet kpurepuid PeitHonbaca?

10.  OO6mwmii BUA KpUTEPUATIHLHOTO YPABHEHHSI.

11.  Yro xapakrepusyet kpurepuii ['pacroda?

12.  3anucaTh KpuTepUaIbHOE YPABHEHHE MPH BHIHYKJICHHOM JIBUKEHUU

KHUJKOCTH B TpyOe.

JlaGoparopHasi padora 4. «McciienoBanue nmpouecca TemionepeIadu B KOxy-
X03MeeBHKOBOM TeIIO00MEHHOM alnapare».

1.Yto Takoe Temionepenaya’?

2.B0 CKOJBKO 3TanoB OCYHIECTBIISIETCS MPOLIECC TEIIonepeaadn?

3. Tunel ¥ NPUHLUIT ACHCTBUS TEMIIOOOMEHHBIX anapaTosB.

4.YpaBHEHHE TEIJIOBOrO OanaHca.

5.YpaBHeHuE TeIIonepeaayn.

6. OT 4ero 3aBUCUT TEMIIEPATYPHBIN HAIOP?



JlabopaTopHasi padora 5. « PacueTHO-3KCIIepUMEHTAIbHOE OlpeiesieHre KO-
3¢ PpuuMeHTa Tenjionepeaadmn».

1. ITonobue mporeccoB KOHBEKTUBHOT'O TEMJI000OMEHA.

2. TeruiooTaa4a Mpy BbIHYKJIEHHOM JBHKEHUH TEIUIOHOCUTENEH B TpyOax.

3. TeriooTaa4a Mpy BBIHYKJAEHHOM MTONIEPEYHOM OOTEKaHUU TPYO.

4. O6muMii BUJ KPUTEPUAIBHOTO YPaBHEHUS IIPU TypOYJIEHTHOM JIBHKEHUU.

5. O0uuit BuA KpUTEPUAILHOTO YPABHEHMS IIPHU JIAMUHAPHOM PEKUME.

6. O0mMil BuA KpUTEPUATILHOTO YPABHEHUS IPU MTONIEPEUHOM 00TEKaHUU TPYO.

Kpurepuu ouenku:

[Ipy M3ydeHMHM NUCHUIUIMHBI IO OYHO-3204HO# ¢opmMe oOyueHUs TMpey-
CMaTPUBAETCS BBITIOJIHEHUE namu 1a00paTOPHBIX padoT, 3a 3T PabOTHI CTYIEHT MO-
JKET TOJyYUTh MaKCUMaJIbHOE KOoJI-BO 0aioB — 40. Kascoas nabopamopnasn paboma
OUEHUBACM CA NO C1E0YIOULUM KDUM EPUAM.

OreHKa «OTIMYHOY CTABUTCS, €CIIM UHTEpBAIl OaJIoB pelituHra cryaenra 7< R
< 8 ¥ CTy/eHT BHITIOJIHAET PabOTy B MOJHOM OOBEME C COOIOIEHHEM HEOOXOaMMOMN
MOCTIEIOBATEILHOCTH MPOBE/ICHUS OTBITOB U M3MEPEHUI; CAMOCTOSITEIIFHO U PAIHO-
HAJILHO MOHTHUPYET He00X01MMoe 000pyA0BaHUE; BCE OIBITHI IPOBOIUT B YCIIOBUSX H
pexxuMax, oOecreurBalolUX MOJIy4YeHHE MPAaBUIbHBIX PE3YJIbTAaTOB M BBIBOJOB C
HanOOJIBINIEH TOYHOCTHIO; COOJI0IaeT TPEOOBAHHUS MPABHII OE30MMaCHOTO TPyJa; B OT-
4eTe MPAaBWILHO U aKKyPAaTHO BBITIOJHSET BCE 3aMKCH, TAOJUIIbI, PUCYHKH, YEPTEKHU,
rpaduKy, BBIYUCIICHUS; MPABWIHHO OLEHUBAET TOYHOCTh PE3yJIbTaTOB HM3MEpPEHUI;
yMeeT BBITIOJHATh aHAJIN3 TIOTPEITHOCTEH MPSMBIX U KOCBEHHBIX U3MEPEHUIA.

OrneHKa « XOpoI1I0» CTaBUTCS, €CIIM MHTEpBa 0auioB peiTuHra crygenra 6 <R
<7 ¥ BBINOJHEHBI TPeOOBAaHUS K OLIEHKE 5, HO ObUIO JIOMYIIEHO J1Ba - TPU HEJ0YeTa,
WK He OoJiee 0THON HErpyOOl OMUOKH U OJTHOTO HEJl0UeTa.

OrneHka «yAOBIETBOPUTEIHHO» CTABHUTCS, €CIIM WHTEpBaj OalsioB pEeUTHHTA
crtynenta 5,2 < R < 6 u paboTa BBINMOJIHEHA HE MTOJTHOCTHIO, HO 00HEM BBITIOJIHEHHOMN
YacTU TAaKOB, YTO IMO3BOJIAET IMOJIYUYUTh MPABUIIbHbBIE PE3yibTaThl U BBIBOJbBI; €CIIH B
X0Jie TIPOBEJICHUSI OMbITA U U3MEPEHUN ObLIM JOMYIIEHbI OMIMOKH: a) OIBIT MPOBO-
JWICS B HEPALMOHAIBHBIX YCJOBMSIX, YTO IMPHUBEJIO K MOJYUYEHHIO PE3yJbTaTOB C
OO0JIBIION MOTPEITHOCTHIO; 0) B OTYETE JAOMYIICHO HEe O0siee ABYX IPyOBIX OIIMOOK; B)
HE BBITIOJIHEH COBCEM WJIH BHITIOJTHEH HEBEPHO aHAIN3 MTOTPEITHOCTEH.

OneHka «HEyAOBIETBOPUTEIILHOY» CTaBUTCS, €ciu 0ajul pelTHHra CTyJeHTa co-
ctaBisieT R<5,2 u paboTa BBINOIHEHA HE MOJHOCThIO U 00BbEM BBIIOJTHECHHOW YacTH
paboThI HE TO3BOJISIET ClIEIATh MPABIILHBIX BBIBOJIOB; €CJIH OIBITHI, H3MEPEHUS, BbI-
YUCIICHUS, HAOIOIEHUS IPOU3BOIIUCH HETIPABUIIBHO.

Kpurepuu ouneHku J1adopaTopHoii padoThl

[Tpr moAroTOBKE K JIabopaTOpHOU pabOTe CTYACHT JOJKCH BBITOJHUTH ClIC-
TyIOIIHE BUABI PaboT:

MunuMaabHbIid | MakcHUMAJIbHBIA

Buner pador oasa oasa




o/03 o/03

CamocTrosiTenpHass TpopaboTKa TEOpeTH-

YECKOro MaTeprayia K JIabopaTopHOU pa- 0,58/1,04 0,9/1,6
oote
O3HaKOMJICHHE C YCTaHOBKOW, TPUOOPOM,
METOJHMKOW BBHITIOJHEHUS JIa0OPAaTOPHOU 0,58/1,04 0,9/1,6
paboThI
BrimonHeHne  HEOOXOAMMOTO  AKCIEpH- 0.58/1,04 0.9/1.6
MEHTa
OOpaboTka pe3yabTaTOB HWCCIEAOBAHNUSA, 0.58/1,04 0.9/1.6
OCTPOEHUE TpahUKOB
AHaim3 pe3ynbTaToB MCCIEIOBAHMS U BbI- 0.58/1,04 0.9/1.6
BOJI 110 paboTe

UTOTIO : 2,9/5,2 4,5/8

Marepuaibl j1abopaTOpHBIX pabOT MPHUBEICHBI B y4eOHO, yUeOHO-METOIUYECKUX
nocoOusIX, pa3paboTaHHBIX Ha Kadeape:

1) CarmeeB A.A., Namumona A.T. Temmo- x1agoTeXHUKA | Y4€OHO-METOIMIECKOE
nocobue.- — Cankr-IletepOypr : CBoe uzmarensctBo , 2019 — 128 c.

2) CarneeB K.A., XazunoB M.P., Carnees A.A., I'ymepoB @.M. «TepmoanHamuka
¥ OCHOBBI TeIuionepenaun» : yaeonoe nocoodue.- Hmwxuexamck : HXTU 2016- 81c.

MuHuCTEepCTBO HAyKHU M BhICIIET0 oOpa3zoBanus Poccuiickoit deneparnun
HwmxHaekaMCKIil XUMHKO-TEXHOJIOTUYECKUI HHCTUTYT ((puiman)
(benepabHOTO rocyAapCTBEHHOT0 OI0KETHOIO 00Pa30BaTEIBHOIO YUPEKICHUS
BBICILIET0 00pa30BaHUs
«Ka3zancknii HAalMOHAJIBHBIA HCCIIEIOBATEIBCKUI TEXHOJIOTHUYECKUN YHUBEPCUTET»

Daxynvmem mexaHudeckKuu
Kadgheopa I1AXT
Hanpapnenue noaroroBku (cnenuanbaoctr) 18.03.02 «DHepro- u pecypcocoepe-

raromuc MponccCol B XUMHYECKOMN TCXHOJIOT'HUH, H€(I)T€XI/IMI/II/I 1 OMOTCXHOJIOT )
HpO(bI/IJII) MOArOTOBKM «MaluHbl 1 armapaTtbl XUMHUYCCKUX IIPOU3BOACTB»



KoMmiekT 3Kk3aMeHallMOHHBIX BOMIPOCOB
no agucuuiimae b1.0.27 «TepMoanHaMuKa U OCHOBBI TeIIONEePeaadYn»

1. IIpenmeT TEXHUUECKON TEPMOAMHAMUKY U €€ 3a/1a4H.

2. IlonsATue OTKpHITAS, 3aKpbITAsl, aquadaTHasi U paBHOBECHAs! CUCTEMA.

3. OCHOBHBIE TEPMOJUHAMUYECKUE TAPAMETPHI COCTOSIHUS.

4. OCHOBHBIE 3aKOHBI HJEAJBHBIX I'a30B. Y HUBEPCAIbHOE YPABHEHUE COCTOSHHUS
UJICaJIbHOIO rasa.

5. CBoiicTBa peasbHBIX ra30B. Y paBHEeHUE cOCTOssHUS BaH-aep-Baanbca.

6. 3aKOH COXpaHEHHUs U MPEBPAIICHUS SHEPTUU. AHATUTUYECKOE BbIpakeHue |
3aKOHA TEPMOJAMHAMUKHU.

7. BuyTtpennss sHeprusi. O6patrMble U HeoOpaTUMBbIE POIECCHI.

8. OHTanbenusa. Beipaxkenue 1 3ak0Ha TEpPMOJMHAMUKH Y€PE3 SHTAIBIUIO.

9. Bugapl TEIOEMKOCTH M CBA3b MEXKAY HUMH. OJEMEHTBl MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH TEIIOEMKOCTH.

10. DaTpOonus. Beruncnenue sSHTPONUHU UAECATBHOTO rasa.

11. Tennosas TS-guarpamma.

12. Ocobennoctu PV- nuarpamMmbl BOJSTHOTO Tiapa.

13. [S-gquarpamma BOAsSHOTO mapa.

14. Teruota napoobpaszoBanus. [Iporieccsl KuneHus, uCapeHusl.

15. Bnaxnbiii Bo3nyx. Bmaroconmepskanue, aOCoNMOTHAS U OTHOCUTEIbHAS BIIaXK-
HOCTb, TOYKa POCBHI.

16. I"'azoBbIe cmecH. 3akoH JlanbpToHA.

17. TepmoamHaMHUUeCcKrE MPOLECCHI UACATbHBIX ra30B. MI30X0pHbIN Mponecca

18. TepmoauHaMuUecKue MPOLECCHl UeaNbHbBIX ra3oB. M300apHbIil mpolecc.

19. TepmoamHaMHuuecKre MPOUECCH UACATBHBIX ra30B. M30TepMuueckuii mpouecc.
20. TepMoauHAMUYECKHE MPOIIECCHI MCATbHBIX T'a30B. A1MadaTHBIN Npouecc.

21. TepmonuHaMUYECKHE MPOLECCHl UACAIBHBIX Ta30B. [lomuTponHeIl mpormecc.
22. OCHOBHBIE MOJIOKEHNUS 2 3aKOHA TEPMOJUHAMHUKHU.

23. KpyroBble TEpMOAMHAMUAYECKUE TTPOLIECCHI MJIA LIUKJIBI.

24. Tepmuueckuit KIT[ 1 xomoamnbHbIN KOAD(PHUITUESHT IUKIIOB.

25. IIpsmoit oOpaTumeblii ki Kapho.

26. O6parsblii oOpaTumblid nuka KapHo.

27. OIHOCTYNEHYATbIi M MHOTOCTYINEHYaThlil KoMIpeccop. MHankaTopHas aua-
rpamma.

28. JlBurareyd BHYTPEHHETO CrOpaHus. XapaKTEpUCTUKN LUKJIA JBUTATENS] BHYT-
PEHHETO CropaHus.

29. IMukn JIBC ¢ noaBoioM TEMIOTHI B IIpoliecce V= const.

30. Hukn IBC ¢ mogsoioM TemioThl B iporecce P= const.

31. Huxn JABC co cMmenanHbIM ITOJBOAOM KOJIHMYECTBA TEIJIOTHI.

32. [Iuka XOI0AWIBHBIX YCTAaHOBOK. L{MKII MapoBOi KOMIIPECCOPHOU XOIOAUIBHON
YCTaHOBKH.

33. Iy BO3YyIIHOW XOJOAUIBHONW YCTAaHOBKH.



34.Tpu npocTeliluX BUa NepeHoca Tera.

35. OcHOBHBIE TOJIOKEHHSI TEOPUU TEIIONPOBOJAHOCTH; CTAllMOHAPHBIE U HECTA-
LIMOHAPHBIE TEMIIEPATYPHBIE IOJIS.

36. OCHOBHO 3aKOH TEIUIONPOBOIHOCTH (3ak0H Dyphe).

37. duddepeHunanbHOE ypaBHEHNE TEIUIONPOBOJIHOCTH TBEPAOIO TENA.

38. Koad¢uuueHTt TenionpoBOAHOCTH U €ro (PU3UUYECKUN CMBICIL.

39. TennonpoBOAHOCTH B MJIIOCKOW CUCTEME.

40. TemonpoBOAHOCTH B IUIMHIPUYECKONU CTEHKE.

41. Kputnueckuili nuameTp U30JS1IHH.

42. Tlepenaua TEIJIOTHI Ye€pe3 MIIOCKYIO CTEHKY.

43. Tlepenaua TEIIOTH Yepe3 HUIMHAPUUECKYIO CTEHKY.

44. Bormpochl HTEHCU(DUKAITUN TETUIONEPEIauu.

45. Tlepemaua TEMIOTHI Yepe3 peOPUCTYIO CTEHKY.

46. Ilepenaya TEIIOTHI YEpE3 MIAPOBYIO CTEHKY.

47. OCHOBBI TEOPUU KOHBEKTUBHOI'O TETIIOOOMEHA.

48. uddepenunanbHble ypaBHEHUSI KOHBEKTUBHOIO TEMJIO00MEHA.

49. OcHOBBI TEOpUH MOJO0OHUS.

50. OOwuii BUJI KpUTEPHUS] YPABHEHHS U YACTHBIE CITyYau.

51. KoHBEKTHBHBIN TEMJIOOOMEH NpHU TYpOYJIEHTHOM JBUKEHUU KUJIKOCTU B TPY-
oe.

52. KOHBEKTHBHBIN TEIJIOOOMEH MPH MOMEPEYHOM OMBIBAHUU OJIMHOYHOU TPYOHI.

53. KoHBEKTHBHBI! TEMJIOOOMEH NP NONEPEUHOM OMBIBAaHUH ITyYKOB TPYO.

54. KoHBEKTHBHBIN TEMJIOOOMEH MPU CBOOOIHOM JIBUIKEHUU CPEIBL.

55. KoHBEKTHBHBIN TEIJIOOOMEH MPH JIAMUHAPHOM JABH)KEHUHU KHUJIKOCTHU B TpyOe.

56. TennooOMeH pyu KUIEHUH KUAKOCTH.

57. TeriooOMeH NpU KOHAEHCALMU Napa. BiusHue paznuuHbIX (GakTOpOB HaA TETl-
J00OMEH TP KOHICHCAIIHH.

58. Jlyuuctsiii TermooOMeH. TeroBoe m3nydenue. Kmaccuduxamnms nszmyuenus
10 JIJTMHAM BOJIH.

59. OcHoBbl TemiooOMeHa u3ilydeHueM. llornamarenbHasi, oTpa)kaTenbHas WU
nporycKaTellbHas CIOCOOHOCTH Tell.

60. ChekTpasibHasi 1 UHTErpalibHasl u3iaydaresbHas crocoOHocTh AUT. 3akoHbl
[Imanka n Buna.

61. UsnyuarenbHast cioCOOHOCTH CEPOTO TeJIa U TIOHATHE CTETIEHU YEPHOTHI.

62. 3akon Credana-bonbiimana nust AUT. Pacuer nznmyuenus peaabHbIX Tell.

63. 3akon Kupxroda. CBsi3bp MeXIy W3IIydaTeIbHON U MOTIAMATEIFHON CIIOC00-
HOCTBIO TEl.

64.Okpanbl. U3nyyenue razoB. ClI0XKHBINA TETIOOOMEH.

65. Tlonstue s¢dexruBHOrO M3MydeHUs. JIyducThiil TEIOOOMEH MEXIY ABYMs
NapaJuIeIbHBIMU  IUIACTUHAMHM.

66. Tumnbl TeNI000MEHHBIX aNnapaToB.

67. OCHOBHBIE ITOJIOKEHUS TEIUIOBOIO pacyeTa.



KpuTtepun onieHKH 3HAHUI CTYJI€HTOB HA IK3aMeHe

OneHka «OTJMYHO» 32 OTBET HA 80NPOC BHICTABIISIETCS, €CIIM MHTEpBaN Oa-
n0B pertuHra crygenra 12 < R <14 u cryaeHrT:

- MOKa3aJ IyOOKUE M BCECTOPOHHHE 3HAHUS MO BOIPOCY OMIIeTa B COOTBET-
CTBHM C Y4e€OHOH MPOTpaMMOi, OCHOBHOM U JIOTIOJTHUTEILHOMN JIUTEpaTypoOH, Tpe-
OOBaHUM K BBITIOJIHEHUIO COOTBETCTBYIONIUX (u3udeckux 3akoHOB (7 < R < 10);

- CaMOCTOATEIFHO, JIOTUYECKU CTPOMHO M TOCIEOBATEIIbHO U3JIaraeT y4eo-
HBI Martepuai, JIEMOHCTPUPYS YMEHHE aHAJIM3UPOBATh pa3JIMYHBIC HAYYHBIC
B3TJISI/IbI, ApTYMEHTUPOBAHHO OTCTanBaTh COOCTBEeHHYIO mo3umuio (1,6 <R < 1,8);

- TBOPUYECKHU CBSI3BIBAET TEOPETUUECKUE MONOKEHUS ¢ mpakThkoi (1,6 < R <
1,8);

- obmamaet kynbTypoit peun (1,6 <R < 1,8).

OueHka «X0po1o» 3a OTBET HA 6OMPOC BBHICTABIISIETCS, €CIM UHTEpBasl Oaj-
noB peitunra ctyneHta 10< R <12 u crygeHr:

- TIOKa3bIBa€T TBEP/IbIE U JOCTATOYHO IOJHBIEC 3HAHUS IO BOMPOCY Owiiera B
COOTBETCTBHUH C YU4EOHOH MPOrpamMmoii, yBepEHHO OPUEHTUPYETCS B OCHOBHOM JIM-
TepaType, 3HaeT TpeOboBaHus K (U3NYECKUM 3aKkoHaM (6,6 <R < 7,2);

- CaMOCTOSTENIbHO M MOCJIEIOBATENBHO U3JIaraeT ydyeOHbI Marepuai, mpei-
MPUHUMAET MOMBITKA aHATU3UPOBAThH PA3JIMUHbIC HAYYHbIE B3TJISIbI U 000OCHOBATH
COOCTBEHHYIO MO3UIINIO, IPU ATOM JOMyCKaeT He3HauuTenbHble omuoku (1,3 < R
<1,6);

- YMEET CBS3bIBaTh TEOPETUUYECKUE IMOJIOKEHUS C MPAKTUYECKON JeATENbHO-
cteio (1,3 <R < 1,6);

- oTiiMyaercs pasputoit peusto (1,3 <R < 1,6).

OueHka «yI0BJIETBOPUTEJIBbHO» 332 OTBET HAa 60MPOC BBICTABISIETCS, €CIIU
uHTepBaa OayuioB peiTuHra crygeHta 8 <R <10 u cTyneHr:

- TIOKa3bIBAET TBEPJbIC 3HAHMS MO BOIMPOCY OWiieTa B COOTBETCTBUU C yueO-
HOM TpOrpaMMOi, OPUEHTUPYETCS JUIIbL B HEKOTOPHIX JIMTEPATYPHBIX HCTOUYHHU-
Kax, 3HaeT OTHeNbHbIC TpeOoBaHus K pu3nyeckum 3akoHaM (4,0 <R < 5,3);

- yueOHbI MaTepual u3jaraeT pernpoayKTUBHO, IOMYyCKasi HEKOTOPbIE OIINUO-
ku (1 <R <1,3);

- IpEeANpPUHUMAET MOMBITKM AHAIM3UPOBATH PA3JIUYHBIE HAYYHBIC B3TJISIBI,
000CHOBaTh COOCTBEHHYIO MO3UIMIO MO TpeboBaHuio mpemnogaBarens (I < R <
1,3);

- C TPYJIOM yYMEET YCTAaHOBHUTH CBSI3b TEOPETHUECKUX TOJIOKEHHUM C MPaKTU-
koil (1 <R <1,3);

- peub He Bcerja Joru4Ha 1 nocienoBarenbHa (1 <R < 1,3).

OneHka «HeyI0BJeTBOPUTEIBLHO» 32 OTBET HA 6OMPOC BBHICTABIISIETCS, €CIIU
pedtunr crygenta R < 8 6anmoB u cTyeHT:

- IEMOHCTPHUPYET HE3HAHNE OCHOBHBIX TOJIOXKEHHM Bompoca ouseta (R < 4);

- HE OPUEHTHUPYETCA B OCHOBHBIX JIUTEpPATypHbIX UCTOUHUKAX (R < 1);

- HE 3HAeT TPeOOBaHUI K COOTBETCTBYIOMINM (puznueckum 3akoHaM (R < 1);

- HE B COCTOSIHUM JIaTh CaMOCTOSITEIbHBIA OTBET Ha BOIPOCH], 00OCHOBATH
cobctBeHHYI0 mo3uImio (R < 1);



- HE YMEET yCTaHABJIUBATh CBSI3b TEOPETHUUECKUX MOJOKEHUH ¢ MpakTukoil (R
<1);
- peub cnabo pa3BUTa U MayioBbIpazuTenbHa (R < 1).

Ouenka 3HaHUil CMYOeHMOE HA IK3IAMEHE GbICMAGIAECMCA NO pe3yabma-
mam omeemoe Ha mpu 60npoca dunema:

- «OMaAUYHO», €CIIU UHTEPBAJI peUTHHTA 3a 3Kk3aMeH cocTaBisieT 32 < R < 40);

- «XOpowio», €CIIM UHTEPBAJI PEUTHHTA 3a 3K3aMeH cocTaBiseT 28 < R < 32;

- «y0086J1emEoPUmMeIbHO», €CIM UHTEPBAI PEUTHHTA 33 3K3aMEH COCTaBIIAET
24<R < 28;

- «Hey00e61emeopumesbHo», €ClIi HUHTEepBan petnara R < 24 Oamna.
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