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Ilepeuenv Komnemenyuii c yKazanuem yposHeil ux ¢opmuposanus

[1K-4 OcymecTBiseT moa00p M IKCIUTyaTaIluio TEXHOJIOTHIECKOTO 000pyAOBaHus, pa3padaThIiBaeT MJIaHBI pa3MeIIeHUus 000-
PYJIOBaHMs, TPOCKTUPOBAHNE HOBBIX, PEKOHCTPYKIIMIO U TEXHOJIOTHYECKOE MEePEOCHAIICHUE CYIIECTBYIONIUX MPEANPUATHIN 10
MIPOU3BOICTBY NMPOAYKTOB MUTAHUS U3 PACTUTEILHOTO CHIPHS

[1K-4.1 3Haer Ha3HaueHue, 00JACTh MPUMEHEHUS, PUHIIUI JCHCTBUS U KPUTEPUU BHIOOpPA TEXHOJOTHYECKOTO 000pYI0Ba-
HUS, TIPUHIIAIIB POSKTUPOBAHUS HOBBIX, PEKOHCTPYKIIMH U TEXHOJIOTHYECKOTO MEPEOCHAIICHHSI CYIIECTBYIOMNX MPEATPUATHI
0 MPOU3BOJICTBY MPOYKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPhS

[1K-4.2  VYmeeT npoeKTHpOBaTh TEXHOJOTHUECKHUE JTUHUU U TIPEATPUATHS 110 TPOU3BOACTBY MPOAYKTOB IMUTAHKS M3 PACTH-
TEJILHOTO CBHIPbS, pa3padaThIBaTh IJIAHBI pa3MeEIleHUs] 000pYAOBaHUS U 00ECTIeUNBATh IKCILTYaTAIMIO TEXHOJIOTUYECKOTO 000p Y-
JTOBaHUS
[1K-4.3 Brnageet MeTofaMu U CpeICTBAMH BbIOOpA TEXHOJIOTHUECKOTO 000PYI0BAHUS M TPOCKTUPOBAHUSI HOBBIX I PEKOHCTPYK-
IIMY ¥ TIEPEOCHAIIEHUIO CYIIECTBYIOIIMX MPEANPHUITHHA 110 TTPOU3BOACTBY MPOAYKTOB MMUTAHUS U3 PACTUTEIBHOTO CHIPHS

Iepeuens Cooeporcanue Omanst popmuposanus KomnemeHyuu Haumenosanue
Komnemenuyui
" KomnemeHnyuu (vkaszamo 6ce memol u3 PIIJ]) OUCHOUHOZ0

C yKazanuem cpeocm ea

ypoeneii ux Jexyuu | Ilpakmuueckue | Jlabopamopnuwie | Kypcosasn

OPMUPO6AHUA
gopmup sanamus, 1a- 3aHAMUSA paboma

oopamopubtii
Hnoekc NPaAKmuKym
Komnemenuyuu




I1K-4.1

3HaeT

Ha3HadYeHune, 00IacTh
NPUMEHEHHUS, MpPUH-
LU JEHCTBUS U KPH-
TEpUU BBIOOpA TEX-
HOJIOTHYECKOTO 000-
pYyJIOBaHUs, MPUHIU-
bl TIPOCKTUPOBAHUS
HOBBIX, PEKOHCTPYK-
MU U TEXHOJIOTHYE-
CKOTO IepeocHare-
HUSl CYIIECTBYIOIINX
NPEaNPUATHI o
MPOU3BOJICTBY  IPO-
IYKTOB TMHUTaHUS U3
PACTHTEILHOTO  ChI-
pbst

Tema 1-10

Tema2,4,7,9,10

JlaGopaTopHas
paborta.
Tect. Pedepar.

[1K-4.2

Ymeer mpo-
eKTUPOBAaTh  TEXHO-
JJOTUYCCKHUEC JIMHUU U
PEIIPUITHS o
[POU3BOJICTBY  MPO-
IyKTOB THUTaHUS U3
PACTHTEILHOTO  ChI-
pbsi, pa3padaThIBaTh
IJIaHBl pPasMCIICHUA
o0opymoBaHus u
obecrieunBaTh  JKC-
IUTyaTallii0  TEXHO-
JIOTHYECKOro 000py-
JIOBAHHUSI

Tema 1-10

Tema2,4,7,9,10

JlaGopaTtopHas
pa0ora.
Tect. Pedepar.

[1K-4.3

Bnaneer MmeTonamMu u
cpencTBamMu  BBIOOpa

Temal-10

Tema2,4,7,9,10

JlaGopaTtopHas
pa0ora.




TEXHOJOTHYECKOT0

00opyIoBaHUs u
MPOEKTUPOBAHUS HO-
BbIX U PEKOHCTPYK-
MU U TIepeocHalle-
HUIO CYIIECTBYIOLIUX
NPEANPUATHI no
MPOU3BOJCTBY  MpO-
OyKTOB THTAaHUS W3
PacTUTEIBLHOTO ChIPbS

Tect. Pedepar.




Ilepeuensv oyenounvix cpeocme no oucyuniune (Mooyio)

®opma o0yueHus HanmeHnoBaHHe OLEHOTHBIX Kosau4yectBo 0ani10B
Cpe/CTB
OYHas Tecr max 20 - min 10
Pedepar max 20 - min 10
JlaGopartopHbie pabGoThI max 60 - min 40
HTOrO max 100 - min 60

Dopma KoHmpoan —3auem

OYHO-3a04YHasd

Tect max 20 - min 10
Pedpepar max 20 - min 10
Jla6opaTopHbIe pabOTHI max 60 - min 40

HTOTO max 100 - min 60

d)opma KOHmpoia —3auem




HlIxana ouenusanus

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun onieHKH HHAMKATOPOB JOCTH:KeHHs MPU (popMe KOHTPOJIS:

JK3aMeH / 3a4eT ¢ OLeHKOI

3adyeT

5

87 -100

OtnuuHo (3a-
YTEHO)

OrneHka «OTJIIMYHO» BBICTABIAETCS CTYACHTY, €CIIU TEOPETHUECKOE COAEp-
’KaHUe Kypca OCBOEHO IOJIHOCTBIO, 6€3 Mpo0esioB; UCUepIbIBAIOLIE, [10CIIe-
JOBaTENIbHO, YETKO M JIOTHYECKU CTPOMHO M3JaraeT Marepuai; CBOOOIHO
CIpaBiIsIeTCsl € 3afadaMM, BOIPOCAMH M IPYTUMH BHIAMU IPUMEHEHUS
3HAHUH; UCIIOJIB3YET B OTBETE JOMOIHUTENbHBIN MaTepHrall Bce MpeaycMOoT-
PEHHBIE IPOrPaMMOM 3alaHMsI BBIIIOIHEHBI, KAYECTBO UX BBIIIOJIHEHUS OLe-
HEHO YHCJIOM 0ajioB, OJIM3KMM K MaKCUMaJIbHOMY; aHAJTU3UPYET MOTYUYEH-
HbIe pe3yJbTaTbl; MPOSABISET CAMOCTOSTENBHOCTh NPH BBHITOJHEHUH 3a]a-
HUH

74 - 86

Xoporio (3a-
YTEHO)

OneHka «XOpOIIO» BBICTABIISIETCS CTYNEHTY, €CIIM TEOPETUUECKOE COAEp-
KaHME Kypca OCBOEHO IOJIHOCTBIO, HEOOXOAWMBIE MPaKTHYECKHE KOMIIe-
TEHIIMX B OCHOBHOM C(OPMHUPOBAHEI, BCE TPEAYCMOTPEHHBIE POTPaMMOi
o0y4eHus1 yueOHbIE 3a1aHUsI BBIIOIHEHBI, KAYECTBO MX BBIIIOJIHEHUS 10CTa-
TOYHO BBICOKOE. CTYAEHT TBEpPAO 3HAET MaTepHai, IPaMOTHO M IO CyIle-
CTBY HM3J1araeT ero, He JOMYyCKas CYIIECTBEHHBIX HETOYHOCTEHN B OTBETE Ha
BOIIPOC.

60 -73

VY noBieTBO-
puTensHo (3a-
YTEHO)

OueHKa «yAOBIETBOPUTEIBHO» BBICTABIISIETCS CTYNIEHTY, €CJIM TEOpPETHYE-
CKOE cojiepKaHre Kypca OCBOEHO YaCTWYHO, HO MPOOebl He HOCAT CyIIIe-
CTBEHHOTO XapakTepa, OONBIIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMON 3a-
JTAaHUI BBITIOJHEHO, HO B HUX UMEIOTCS OIIMOKH, TP OTBETE Ha IMOCTABJICH-
HBIH BOIIPOC CTYAEHT AOIYCKAE€T HETOYHOCTH, HEJOCTATOUHO MPABUJIbHBIC
(dhopMyHpOBKH, HAOMIOAAIOTCS HApyIIEHHUS JOTMYECKOH IMOocIe0BaTelNb-
HOCTH B U3JI0’)KEHUU MTPOTrPAaMMHOT0 MaTepUaa.

OneHka «3a4TeHO» BBICTABIIAETCA CTY-
JIEHTY, €CIIi OTBETHI HA BOIPOCHI IO Te-
MaM JUCLUIUIMHBI IIOCIEN0BATEIIbHBI, JIO-
TUYECKHU U3JI0KEHBI, JOIYCKAIOTCS HE3HA-
YUTENIbHBIE HENOYETHl B OTBETE CTYACHTA,
TaKUe KaK OTCYTCTBUE CAMOCTOSATEIBHOIO
BBIBO/Ia, pE€YEBHIE OMIMOKHU U TP

Hmoxe 60

Heynosnerso-
PUTEITHHO
(1e 3auTeHO)

OrneHka «HEYIOBIECTBOPUTEILHO» BBICTABISETCS CTYICHTY, €CIM OH He
3HAeT 3HAYUTEJIFHOW YacTH MPOTrpaMMHOTO MaTepHuaia, AOIMYCKaeT CyIle-
CTBEHHBIC OIIMOKH, HEYBEPEHHO, C OOJIBIIMMH 3aTPYHEHUSIMH BBITIOHSET
MpaKTUYeCKue padoThl, HEOOXOJWMBbIE TPAKTHYECKHE KOMIICTECHIIMH HE
c(hopMHPOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMoOn 00y4eHuUs
yueOHBIX 331aHUIl HE BBITIOJIHEHO, KAYeCTBO UX BBITIONIHEHHS OI[CHEHO YHC-
JIOM GaJIoB, OJIM3KUM K MUHUMAJIBHOMY

OL[CHKa «HE€ 3a4TCHO» BBICTABIACTCA
CTYACHTY, €CJIM CTYACHT HC 3HACT OCHOB-
HBIX TTOHATHH TEMBI JUCIUIIIIMHBI, HE OT-
B€YaCT HA JOIIOJHHUTCIIbHBIC 1 HABOAANIINEC
BOIIPOCHI IIpCrioaaBaTeIIA.







KpaTkasi xapakTepuCcTHKA OIIEHOYHBIX CPeACTBA

Ne | Haumenosanue |Kpamxasa xapaxmepucmuka ouyenounozo cpeocmea| IlIpedocmasnenue
n/n | oueHouHo20 cpeo- OUYEHOYHO020 cpeo-
cmea cmea 6 ¢honoe
1 2 3 4
1]JIaGoparopHast pa-|2T0 BUJ y4eOHOI pabOTHhI, IEIBI0 KOTOPOU siBIsieTcs | Tembl 1abopaToOpHBIX
6ota u3ydyeHue (HMcciefoBaHue, H3MEPEHUE) XapaKTepH-|padoT, KOHTPOJbHbBIE
CTHK JJaOOpaTOPHOTO OOBEKTA. BOIIPOCHI 110 TEME JIa-
I{ens maGopaTOPHBIX 3aHATHI: OCBOCHHE M3Y4aeMOM |00paTOpHOM paboThI
y4eOHOM JUCIHUIUIMHBI, MPHOOPETeHHE HABBIKOB
MPAKTUYECKOTO MPUMEHEHHsI 3HAHUI y4eOHOH amc-
LUUTTUHBI (AUCIUIUIMH) C UCTIOJIb30BAHUEM TEXHUYE-
CKUX CpPeACTB U (WiIK) 000pyIOBaAHUS
2|Pedepat [TponykT camocTosTenbHOU paboTHI CTyAeHTa, ipel- | Tembl pedepaTon
CTaBJSIIOIINM COOOM KpPaTKOE M3JI0KEHUE B IMHCh-
MEHHOM BH/I€ TIOJTYYEHHBIX PE3yJIbTaTOB TE€OpEeTUYE-
CKOTO aHaJIN3a OMPECIICHHON HaydHOH (yaeOHO-
HCCJIEIOBATENBCKOM ) TEMBI, I/Ie aBTOP PACKPHIBAET
CyTh HCCIIETyeMOU MPOOJIeMbl, TPUBOJAUT PA3TUUHBIC
TOYKH 3PEHUS
3{Tect Cucrema CTaHIapTU3UPOBAHHBIX 3aJJaHUM, TT03BOJIsI- |DOH TECTOBBIX 3aj1a-

I01as1 aBTOMATU3UPOBATh MPOLIETYPY U3MEPEHUS
YPOBHSI 3HAaHUM U YMEHUN 00yJaroIIerocs.

HUN




MuHHCTEepCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit deneparuu
HmxHexkaMCKull XHMHKO-TEXHOJIOTHYECKUA HHCTUTYT ((huuai)
benepanbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKIACHUS
BBICILIETO O0Opa30oBaHUs
«KazaHckuii HalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTET

Daxynomem mexaHuuecKuu

Kagpeopa [1AXT

Hanpasnenue noaroroBku 19.03.02 «IIpoayKTel mUTaHUs U3 PACTUTEIBHOTO CHIPhSI»
[Tpodunb«TexHomorus xiaeda, KOHIUTEPCKUX U MAKAPOHHBIX U3IECIIHID)

TecTbl
o gucruminae b1.B.16 «Temno- 1 Xi1agoTeXHUKa

Bapuanr 1
1. OcHOBHBIE TapaMeTPbI COCTOSIHUS TENA:

1) abcomtoTHOE AaBiieHue; 2) yAelbHas TEIUIOTa; 3) yAelbHbIN 00beM; 4) aOCOoTI0THAS TeMIIe-
parypa; 5) ynenpHas pabota

2. HaiiTu abcontoTHOE 1aBlIeHUE B clTydae BaKyyMa:

1) Pa6c = Pam,w_ P@aK ; 2) Pa6c = Famu + Peak;

3) Pa6c = Pam,w + Pu36 ; 4) Pa6c = Lamm — Pu36-

3. ®u3NYecKuit CMBICI Ta30BOM MOCTOSIHHON R — mpecTasisieT co0oi yenpHyo paboTy u3Me-
HeHUs 00beMa, coBepiaemyto 1 ke pabouero BeiecTBa Npu N3MEHEHUH €T0 TeMIIEPaTyphl Ha
1K B

1) uzo6apHOM Mporiecce;

2) aquabaTHOM TMPOIIECCE;

3) U30XOPHOM IpoLIECCE;

4) “30TepMHUECKOM MPOIIECCE.

4. Vkaxure ypaBHeHue Kianelipona — Menzeneesa:

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

3) pV =mRT;
4 RV =RT .

5. UeM oTanyaroTCs peanbHbIE ra3bl OT UAEaTbHBIX

1) MoJieKyIbI 3TUX Ta30B UMEIOT KOHEUHbIE COOCTBEHHbIE 0OBEMBI U CBSI3aHBI MEX1Y COOO0M CH-
JIaMH B3aUMOJIEHCTBUS;

2) MOJIEKYJIbI 3TUX T'a30B UMEIOT KOHEUHbIE COOCTBEHHbBIE 00BEMBI M HE CBA3aHbI MEX]Ly COOOM
CUJIaMH B3aMMOJEICTBHS;

3) npeacTaBiIAIOT CUCTEMY MaTEepHANIbHBIX TOYEK, HAXOASIIUXCS B O€CIOPSAA0YHOM JBUKEHUH U
HE B3aMMO/ICHCTBYIOLINX MEXIY COOOH;

4) npeacTaBIAI0T CUCTEMY MAaTE€pPUAIbHBIX TOYEK, HAXOASAIMUXCS B OECIIOPSIIOYHOM JABMKEHUH U
B3aUMO/ICHCTBYIOIINX MEXIY COOOM.

6. YKa)XuTe aHaINTHYECKOE BbIpakeHue | 3akoHa TepMOANHAMUKY:



1) dg=du+dl; 2)du=dq+dl;
3) dg=di—odp; 4)dg=di- pdo.

7. YKaxuTe KaKue U3 NepeUrCICHHBIX BBIPAXKEHUN ABIISAIOTCS YPaBHEHUSAMH |-ro 3aKoHa TepMO-
JUHAMUKHU JJ1s ainabaTH4eckoro mnporecca:

1) dg = p-dv;
2) du=—p-dv;
3) dgq=du;

4) du=—-v-dp.

8. UTO Takoe CTENeHb CyXOCTH:
1) oTHOIIEHHE MACChl CYXOT0 Mapa K Macce BIAYKHOTO;
2) OTHOIIEHHE MACChI CYXOTr0 Mapa K Macce KHIKOCTH;
3) OTHOIIEHHE MACChI BIIAXKHOT'O TTapa K Macce Cyxoro;
4) OTHOLIIEHHE MACCHI )KUIKOCTH K Macce CyXoro mnapa.

9. .VKaxuTe BRIpAKEHUE JIJIS ONPEICICHIS TEPMUIECKOTO KOAPPHUITUEHTA MTOJIE3HOTO JEHCTBHUS
MPSIMOTO LUKJIA!

— |

1) ﬂt:ql qz, 2) nt:_1
0, g;

3 g =—— By =2
0, -0, a;

10. YTo npouCXOAUT B KPUTUUECKON TOUKE:

a) MCYE3aEeT Pa3IMuue MEXAY KUAKOCTIO U [apoM;

0) HaXOJATCsl B paBHOBECUU TPpH (a3bl OJHOPOJHOTO BEIIECTBA;

B) OCYIIECTBIISIETCS TIEPEXO0/1 TBEPIOTO BEIIECTBA HEITOCPEICTBEHHO B Iap;

I') IpoLecC MPEBPALICHUS BEIIECTBA U3 JKUAKOIO COCTOSHUS B IapooOpa3Hoe

11. Ha Ts-nuarpamMMe BOJISIHOTO Mapa H300pa’keHO YeThIpe pasinyHbIX mponecca: 1 -1;1-2;1 -
3 u 1-4. VYxkaxure COOTBETCTBUE MEXKIY IpoueccoM 1-1 u ero ux HazBaHuEM.

1-1 | U3oxopHuslii npouecc M30- T 5
OapHBIii TIpoIIECce A S
. S

U30TepMUYeCKHUii IpoIiece kK 4

—— V.-

AnabaTHBIN mpoIecc

12. Ha is-muarpamMme BOJSTHOTO Mapa H300payKEHO YeThIpe pa3IuYHbIX mporecca: 1-1; 1-2; 1-3;
1-4. YxaxuTe COOTBETCTBUE MEXy MpoiieccoM 1-1 1 ero ux Ha3BaHHUEM.



1-1 | UBoxopuslit mporecc M3o-
OapHbIi mpolecc
N3oTepmuueckuii mporecc
AnuabaTtHBbIi poriecc

13. Ha id- muarpamMMe BIJIa)KHOTO BO3/yXa OTMEUEHA TOUKa M, yKaKUTE 3HAYCHHS MTapaMEeTPOB
BJIQKHOT'O BO3/IyXa B 3TOM TOUKE.

1) TemriepaTypa cyxoro TepMoMeTpa (TeMiiepaTypa Bo3ayxa);

2) TeMIiepatypa MOKpPOro TepMOMETpa.

1, KJDR/RT

60°

25

20°|

d, r/xr

14. Tennonepenadei Ha3pIBACTCH:
1) mepeHoc Teruia OT ropsiYeid CpeIbl K XOJIOIHON Yepe3 pa3Aeisionlylo CTeHKY;
2) OJHOBPEMEHHBIH MMEPEHOC TEIIOThI KOHBEKIIUEH U TEIIOMPOBOAHOCTHIO;
3) mepeHoc TerIa MeXAy HEMOCPEJICTBEHHO CONMPUKACAIOLIMMUCS TeJIaMU WITH Ya-
CTAMHU TEJ C Pa3JIMYHON TEMIIEPATYPOH;
4) mepeHoc Telia U3Iy4eHHEM;
5) mepeHOC Teria KOHBEKIIUEH.
15. Kakoe kpurepuaibHOe ypaBHEHHE COOTBETCTBYET Pa3BUTOMY TYpOYJIEHTHOMY PEXUMY Ia-
30B:
1) Nu =f (Gr, Pr); 2) Nu =f (Re);
3) Nu =f (Re, Gr, Pr); 4) Nu =1 (Gr).
16. C yBenuueHueM BIAXKHOCTH MaTepHalia Ko3(UIHEHT TeTI0NPOBOIHOCTH
1) He MeHsieTcs;
2) yObIBaerT;
3) Bo3pacraer.



17. Cornacno 3akony Buna:
1) c yBenMYeHHEM [UTMHBI BOJHBI SHEPIUs JIyueil BO3pacTaeT;
2) C yBEIMYCHUEM TEMIIEPATypPbl JUIMHA BOJIHBI COOTBETCTBYIOIAS MAKCUMYMY
YMEHBILAETCS;
3) C yBenMUYCHHEM TEMIIEPATYPhI TEJIa SHEPTHS €r0 YBEIMYHBACTCS;
4) ¢ yBeIIMUCHUEM TEMIIePATYPhI AJIMHA BOJIHBI COOTBETCTBYIOLIAs MAKCHMYMY BO3-
pacraer.
18. Yro Takoe Ci10XkKHbIH Ter1oo0MeH?
1) yuuTHIBAKOLIMIA BCE BUIBI TEINIOOOMEHA;
2) YYUTBIBAIOIIMIA TEIUIONPOBOIHOCTh U H3IIyYCHHE;
3) Y4HTBIBAIOIINI KOHBEKIMIO U U3IY4YCHHE;
4) yYUTBHIBAIOIIUI TEIUIONPOBOAHOCTD ¥ KOHBEKIIHIO.
19. [Ipu 0IMHAKOBBIX YCIOBUAX CPEIHUN TeMIEpaTypHbI Hanop OOJIbIIIE B anmaparax:

1) C MPSAMOTOKOM;
2) C IPOTUBOTOKOM;
3) C MONEPEYHBIM TOKOM.
20. CornacHo 3akony [Inanka ¢ yBeIu4eHUEM JJIMHbI BOJIHBI
1) MHTEHCUBHOCTb M3JIy4€HHs BO3pacTaeT Ha BCEM JHara3oHe JUIMH BOJIH;
2) WHTCHCUBHOCTD M3JIydeHHs YOBIBAIOT HA BCEM JHMAIla30HE UIMH BOJIH;
3) SHEprus Jydel Bo3pacTaeT Npu HEKOTOPOH JJIMHE BOJIHBI JIOCTUTAET MaK-
CUMyMa 3aTeM yObIBaeT;
4) MHTEHCUBHOCTD M3JIy4€HHs] HE MEHSETCS.
21. KoaddunueHT rerionepeaadn UMeeT BUJI:
1
1) k= ;
a, +0/A+a,
1
2) k= ;
1 6 1
a A a,
1 6 1
3) k=—+—+"—;
a A a,
K 1
4) 1 4 1
a O a,

22. OyHKIMEN KaKUX BETMYUH SBISACTCS KOA(DOHUIIMEHT TEII00TIauu:
1) o= f(a),/l,,u,p,c,x,tae s ,O,L);
)  a=f(xy,z,7);
3) a= f(K,qb,At);
4) a=f(xy,2).

23. Ilpu KakuX yCIOBHSX CIPaBeIINBO YpaBHEHHE TEIUIOBOro OanaHca?

1) IIPU OTCYTCTBHH TEILJIOBBIX MTOTEPH;
2) NP OTCYTCTBUH IIE€PETIaa TEMIIEPaTyp;
3) [IPU OTCYTCTBUM CMEIIEHUSI 000UX TEINIOHOCUTENEH ;
4) MIPH OTCYTCTBUH (Pa30BBIX TIEPEXO/IOB.
24. Kakoe cyiecTByeT o011ee npaBuiIo Uil HHTEHCU(BHUKAIMY TeTonepeaadn?
1) YMEHBIIUTh TOJIIUHY CTCHKH;
2) 3aMEHUTH CBOOOHYIO KOHBEKIIUIO Ha BHIHYKICHHYIO;

3) YMEHBIITUTH HanOOJIbIIIee TEPMHUIECKOE CONTPOTUBIICHHUE;



4) 3aMEHHUTh MaTepuall Ha Jpyroi 0oee TerIonpOBOIHBIN.
25. Tpu npocrelmmx BUaa nepeHoca Temnia:

1) TETUIONPOBOAHOCTD;
2) TerIonepe/iaya;

3) KOHBEKIIHS;

4) U3Iy4YeHHUE.

Bapuant 2
1. laBneHue ra3za B COOTBETCTBUU C MOJICKYJISIPHO-KMHETUYECKON TEOpUEH ONpeIesieTCs COOT-

HOIICHUCM:

2 2 2
1)P:zn-mw ; 2)P:§ma) n; 3)P:Ema) v; P
3 2 2 3

Mo
2
2. YkaxuTe cooTBeTcTBUE BeanuuHbl naBieHus 20 klla, 3anmcanHoro B pa3inyHbIX CHCTEMax
U3MEPCHHUS:
1)0,2 6ap 2) 2 Mlla
3) 20 MITa 4) 200 6ap
3. YKaxkuTe pa3MEepHOCTh Ta30BOI MOCTOSIHHOM R:
1) ,ZZofc_z) Lo 3 Bm_4 Bm

) ) b - -
ke K Kkmons - K ke K Kkmonw - K
4. OTMeThTe IPaBUIILHOE BBIpAXKEHHE J1s 3aKoHa boiusi-Mapuorra:
L P Vi _ P T1:p2 T, vy

1) 2) T, 4) T T

3) — .
U, Py v, p’ ) T, p T, u
JIBYOKCHUN M B3aMMOJICHCTBYIOIINX MEKIY COOOI.
5. Kakas U3 mepedrcieHHbIX JuarpaMM Ha3bIBaeTCs AMarpaMMoi JHproca:
1) pv - nuarpamma peajbHOTO BEIECTBA,;
2) pV - quarpamma MeajbHOIrO BEIIECTBa,
3) Ts — auarpamma BiIaKHOTO Tapa;
4) is —1uarpaMma BIaKHOTO BO3/IyXa.
6. YKaXnTe MpaBUIIbHBIE BHIPAKEHHSI, YCTAHABIIMBAIOIINE CBA3b MEXKY TEITIOEMKOCTSIMHU:

HCy

' ’ Cp.

1) Cp:Cp’UOZT, 2) Cp:7'
3 C,—-C, =R; HC,=C,—R;

Po H 224

7. YKaxkuTe BhIpaXKEHUE, ONPEAEIIONIee BEINYUHY XOIOAWILHOrO K03 duimenta oOpaTHoro
TEPMOJMHAMHYECKOTO IIUKJIA:

1)g:q—2; 2)8=i;

I I

I I
3e=— 4)e=—

O P

8.Ha Ts — quarpamme ormeuensl Touku 1,2,3,4,5. KakoMy COCTOSIHUIO BEIIECTBA COOTBETCTBYIOT
MIOJIOXKEHUST TO4YeK [ u 2.



[lepeoxnaxneHHast )KUIKOCTh
Bnaxwnsiit nap

Hacplennsiii nap
Hacpiennas )kuikocThb
[TeperpeTsiii nap

TBeproe cocrosiHne

9. IMon xomoamIbHBIM KO3 (PHUIIMEHTOM 00PaTHOTO TEPMOJMHAMHYECOKTO ITUKIIa TOHUMACTCS:
1) KaKoe KOJIMYECTBO TEIJIOTHl OTHUMAETCS OT XOJIOJHOTO HCTOYHHUKA IPH 3aTpaTe OJTHOM eau-
HUILIBI pa0OTHI;

2) OTHONIEHHE KOJIMYECTBA TEIUIOTHI, IPEBPAILIEHHON B MOJIOKUTEIBHYIO0 PaOOTy 3a OJMH LIUKII,
M0 BCEH TEIUI0Te, MOABEACHHON K paboueMy Teiy;

3) OTHOIIIEHHE KOJIMYECTBA TEIUIOTHI, IPEBPALICHHON B MOJIOKUTEIbHYIO PA0OTY K KOJTHYECTBY
TEINIOTHI, OTHUMAEMOT'O OT XOJI0JHOI0 UCTOUYHHUKA;

4) OTHOIICHUE KOJIMYECTBA TEIJIOTHI, OTHUMAEMOE OT XOJIOTHOI'O HCTOYHHKA, KO BCEH TEIIOTE,

MOABEACHHOM K pabodemy Teiy.

10. Ha pv-auarpaMmmMe BOJISTHOTO Iapa H300paKeHO YeThIpe pa3InyHbIX npomecca: 1-1; 1-2; 1-3

u 1-4. Vkaxute cOOTBETCTBUE MEX]y IpoueccoM 1-1 u ero ux Ha3BaHHUEM.

1-1

N3oxopubiii nponecc M30-
OapHBIii IporLecc
N3otepMuueckuii mpouecc
AnmabaTHBIN mpoIecc

_s = const

11. Kakue Touku pacmojiararoTcd Ha BerHeﬁ U HIDKHEH IIOIrPaHMYHBIX KPUBBIX PV-IHUarpaMMbl

BOJISTHOTO Tapa.
1) COOTBETCTBYIOIIME COCTOSIHUIO KUTICHHSI U CYXOT'0 HACBIIICHHOTO apa;

2) BIaXXHOTO Tapa U MeperpeToro BO3yxa;

3) KuIEeHUs U MEPErPETOro BO3yXa;

4) BNaXHOTO U CYXOI'0 HAaCBILIEHHOTO Mapa.

12 YKa)KI/ITe, KakK OHpeI[eJISIeTCSI KOJINYECTBO TCIIJIOTEI B I/I30X0pHOM Hpouecce.
1) g=u, —U =1, — _U(pz - pl);
3) q=T(s;, —8,);

13. Kputnueckoe 3HaueHue Kkputepus PeliHonpca:
1) 2000;
2) 2300;
3) 3000;
4) 3200;

2) q=l, —y;




5) 10000.
14. IIpu kakuX yCIOBUSIX BOZHUKAIOT MPOIECCH KUTIEHUS )KUAKOCTH?
1) npu HarpeBaHuU;
2) TIpU U3MEHEHUH arperaTHOro COCTOSIHUS;
3) mpu OXJIaKIACHUHY;
4) npu UCTApCHHH.
15. Kakue OBIBAIOT peXKUMBbI KHIICHUS?
1) kanenpHBIH; 2) IJICHOYHBIH;
3) my3bIPbKOBBIIA; 4) cTpyiHBIH.
16. Ilo CKOJIBKUM OCHOBHBIM CX€MaM MOKET OCYIIECTBUTHCS JBUKEHUE KUIKOCTH B TEILIO00-
MEHHOM arapare

1) 2;

2) 3;

3) 4

4) 5.

17. OCHOBHO#1 3aKOH TEIIONPOBOTHOCTH:

1) Q=kF-At;

2) Q=uoF-At

3) Q=—AF-t:(ot/On);
1

4) k= T 5 1

a 1 a,

18. Yro xapakrepusyet kpurepuii Gr:
1) oTHOIICHHE CUJI HHEPIIUH C CUJIaM BSI3KOCTH;
2) KOHBEKTHBHBIW TEIUIOOOMEH MEXY JKUIKOCTBIO M MOBEPXHOCTHIO TBEPIOTO Te-
na;
3) (usHueckue CBOWCTBA KUIKOCTH;
4) COOTHOIICHHUE MOIBEMHOM CHJIbI, BOSHUKAIOUICH BCIIEICTBUE PA3HOCTH ILIOTHO-
CTEH JKUJKOCTH U CHJIBI MOJIEKYJISIPHOTO TPEHMUSI,
5) COOTHOMICHUSI CHJIBI TSDKECTH U CHITBI MOJICKYIISIPHOTO TPEHHSI.
19. Tlo npuHLKIy pabOThl TEIII0O0OMEHHOTO anmnaparbl ObIBAIOT:
1) pereHepaTHBHBIE;
2) CMECHTENbHBIC;
3) pexynepaTHBHBIC ;
4) 3MECBHKOBBIC;
5) ¢ BHYTpEHHHM HCTOYHHKOM TeILIa.
20. Bo cKOJbKO pa3 yMEHBIINUTCS TEIIOOTaua IPU YCTAHOBKE 2 3KPaHOB MEXKy MapaljiesIbHbI-
MM IIJIaCTUHAMH (€CITU MOBEPXHOCTH CTEHOK U KPAHOB OJIMHAKOBHI)
1) 2;
2) 3;
3) 4,
4) 5
5) 6.
21. Kak Ha3bIBaloTCA OT/IEIbHBIE MECTa 000TPEBAEMOI MOBEPXHOCTH, T'/I€ 3aPOXKIAAIOTCS MMy-
3bIpbKU NIapa’?
22. 3axoH Buna umeer Bun:

Y 1y = oA
04 — ’
eCZ/ﬂT _1

2) ﬂ'mzz-lig;




los
T
4) E=&9‘0T4_

23. Yro HazbIBaeTcs H3PPEKTUBHBIM U3ITy4YCHUEM ?

1) Ajp =Ry +R-A
2) Ry =Ry +A-A,

3) ﬂ'm:

faa

yo fita iaa
3) Ay@ =Aqs +(@-AAyy;
4) E Ena()+Eco6'

24. Yto Ha3BIBACTCSA KOHBEKTUBHBIM TCILZIOOOMEHOM
1) mnporecc TermIoo0OMeHa MEKY CTEHKON M IBUIKYILEHCS CPeIOi TPH HATHIUN
Pa3HOCTU TEMIIEpPaTYP;
2) Tpolece MepeHoca Teria OT OJHON Cpeibl K APYToi Yepes CTEHKY;
3) COBMECTHBIN MPOIIECC KOHBEKIIMU M TEILUIOMPOBOAHOCTH;
4) mpoiiecc TeMI000MeHa 3a CUET JYyIUCTON SHEPIUH.
25. KoaddunueHnt reMnepaTyponpoBOTHOCTH BBIPAXKAETCst OPMYIIOi:

1) a= L ; 2) a= L
p-A C-A
Pa=" 5a=S2L
c-p A
Bapuant 3
1. Enuauiield u3MepeHus KOJIMIeCTBA YHEPTUU SIBIISICTCS
1) Bm;  2) Mo,

H onc
3 ri 4
2. Haiitu aGcontoTHOE 1aBleHUE B clTydae U30BITOYHOTO JaBICHUS:
1) Pa6c = Pamu_PsaK ; 2) Pa6c = Panm + P&UC;
3) Pa6c = PamM + Pu36 ; 4) Paﬁc = Parml - Pu36-
3. YHuBepcanbHas razopas octosiHHas Rm ectb pabota / kmosb WeaabHOTO ra3a, coBepiiaemas
MIpU U3MEHEHUH TeMIEepaTypsl Ha | °Cc MIPU IOCTOSIHHOM 3Ha4Y€HUH !

1) oObema; 2) naBieHuUs;

3) sHTpONHH; 4) SHTAJIBIIUU.

4. Temrieparypa pu HOPMAITBHBIX (U3UIECKUX YCIOBHSIX paBHA!
1) 273,15 K; 2) 283,15 K;

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

5. Kakoe onpezaenenue noaxoauT K MOHATHIO UI€AIBHOIO rasa.

1) MonieKyIbl 3TUX Ta30B UMEIOT KOHEUHbIE COOCTBEHHbBIE 0OBEMBI U CBSI3aHBI MEX1Y CO00M cH-
JIaMH B3aUMOJIEHCTBUS;

2) MOJIEKYJIbI 3TUX Ta30B UMEIOT KOHEUHbIE COOCTBEHHbIE 00BEMBI M HE CBA3aHBI MEX]Ly COOOM
CUJIaMH B3aMMOJEICTBHS;

3) npeacTaBiAIOT CUCTEMY MaTEepHANIbHBIX TOYEK, HAXOASIIUXCS B OECIOPSAIOUYHOM JIBUKEHUU U
HE B3aMMO/ICHCTBYIOLINX MEXIY COOO0M;

4) npeAcTaBISAIOT CUCTEMY MaTepUalbHBIX TOUYEK, HAXOAUINXCS B OECTIOPSIIOUHOM JIBHIKEHUU U
B3aUMO/ICHCTBYIOIINX MEX1Y COOOM.

6. Touka, B KOTOpO# MCUE3aET PA3THMINE MEKY ra3000pa3HON U KUJIKOU (ha3amMu, HA3bIBAIOT:

1) TpoiiHoii; 2) KpUTHYECKO;

3) naBiIeHUS; 4) KUTICHUS.



7. YKaXuTe KaKue U3 NePEUUCIICHHBIX BBIPAKEHHUM SBIIIOTCS YypaBHEHUSIMU |-To 3aKOHA TepMO-
JUHAMHKU JJI ©30TEPMUYECKOTO ITpoLecca:

1) dg = p-dv;
2) du=—p-dv;
3) dgq=du;

4) du=—-v-dp.

8. Ykaxure ypaBHEHUs, 0TOOpakarollye MoBeIeHue pealbHoro rasa.
4) Ban-gep-Baainsbca;
5) Kianeiipona;
6) Kunaneiipona-Menjesneesa;
4) BykanoBuua u HoBukoga.
9. Kakoli u3 HUXKe MePeUnCICHHBIX TEPMOIUHAMUYECKUX ITUKJIOB SBIISIETCS TPSIMBIM?
1) B pe3ynbTaTe KOTOPOTO MOJTyYaeTcs MONOKHUTENbHas padoTa (B HeM paboTa paciIupeHus
Oosbie paboThI CKATHSA);
2) B pe3yabpTaTe KOTOPOTO MOJTy4YaeTcs MOJNOKHUTeNbHas padoTa (paboTa pacliupeHus MEHbIIIe
paboThI cxKaTHS);
3) B pe3yibTaTe KOTOPBIX pacxoayercsa paboTa (B HeM paboTa cxkatus 0oJiblie paboThl paciiu-
peHus);
4) B pe3ynbTaTe KOTOPBIX pacxoayeTcs padorta (B HeM paboTa c:kaTusi MEHbIle padOThl paciiu-
peHus).
10. Iuks Kapro coctout u3 2* anuabaTHBIX MPOIECCOB U 2%
1) u30X0OpHBIX; 2) N30TEPMUUYECKHUX;
3) n300apHBIX; 4) MOJTUTPOITHBIX.
11. Ha Ts-auarpamme BOZISTHOTO Tapa U300pakeHO YeThIpe pa3auyuHbIX mpouecca: 1 -1;1-2;1 -
3 u 1-4. VYxkaxuTe COOTBETCTBUE MEXAY IporeccoM 1-2 1 ero ux Ha3BaHHEM.

1-2 | U3oxopusrii npomecc M30- T 5
OapHbIi porecc A 8
o Q

N30TepMIYECKHUIA TPOIIECC 4

AnmnabaTHsIif Iporiecc

12. Ha is-muarpamMme BOJISTHOTO Mapa H300paKEHO YeThIpe pa3IudHbIX mporecca: 1-1; 1-2; 1-3;
1-4. YxaxuTe COOTBETCTBUE MEX]y MpoiieccoM 1-2 u ero ux Ha3BaHHUEM.



1-2 | U3oxopHslii porecc M3o-
OapHbIi mporecc
N3oTepmuueckuii npouece
AnuabaTtHbI TIpolece

13. Boibepute ueTbipe OCHOBHBIX 3J€MEHTa [apOBOM KOMIIPECCOPHOM XOJIOAUIBHON YCTAHOBKU.
1) kommpeccop; 2) neraujep; 3) KOHJIEHCATOD;

4) npoccenbHbIM BEHTHIb;  5) UCIApUTEb; 6) renepaTop.

14. C noBbIlIeHHEM TeMIIEpaTypPhl TEIUIONPOBOJHOCTH OOJIBIIMHCTBA KaleIbHBIX KHUIKOCTEH ( 32
UCKJIFOUE€HHEM BOJIbI):

1) yObiBaer; 2) pacrer; 3) He MeHseTcs.
15. IIpu KakuX yCIIOBUSIX BO3HUKAIOT IPOLECCHI KMIEHUS M KOHAEHCAIIMU )KUKOCTHU:
1) npu HarpeBaHuu; 2) npy U3MEHEHHUH arperaTHOro COCTOSIHUS;
3) npu OXJaXKICHUH; 4) npu ucrapeHuu.
16. Kputnueckuii auaMeTp U30J51UH PABEH:
1) d, =2 2)d, =22, 3 d, =" 2 d, =2
A k A

2 u3 u3
17. Kakue npuMeHSI0TCs 1Ba OCHOBHBIX BHJ1a PACHOI0KEHUs TPYO B IMydKax.
18. Ko unuent ternoorjaum npu KanesibHON KOHIEHCAIH 110 CPAaBHEHUIO C TUIEHOYHOM:
1) 3HaYUTENHHO BHIIIIE; 2) MeHBbIIIE;
3) OIMHAKOBBIH.
19. Yro xapakTepusyeT AaHHbIH Kputepuid NU:
1) oTHOIIEHNE CUJI HHEPLIMH C CUJIAMHU BS3KOCTH;
2) KOHBEKTHBHBIM TEIIOOOMEH MEXIY KUKOCTBIO U ITOBEPXHOCTHIO TBEPAOIo TeNa;
3) duzmyeckue CBOMCTBA KUIKOCTH;
4) cOOTHOIIEHHUE MTOIBEMHOMN CHJIbI, BOSHUKAIOIIEH BCIIECTBUE PA3HOCTH IIOTHO-
CTEH KUJKOCTH U CUJIBI MOJIEKYJISIPHOTO TPEHMUS,;
5) COOTHOLIEHMS CUIIBI TSKECTHU U CHIIBI MOJIEKYJIIPHOTO TPEHMS,
20. TenmooOMeH, yUNTHIBAIOIIMIA Bce BUBI TEIII000MEHa ( TEIIONPOBOJHOCTh, KOHBEKIUS U
U3JTy4YeHUE) HA3bIBAIOT:
1) my4ucThIMm; 2) KOHBEKTHBHBIM;
3) CIOXKHBIM.

21. UncneHHoe 3HAUCHHUE CpCAHCTO TEMIICPATYPHOT'O HAIIOpa (Atcp) IJI anmapaToB € IMPOTUBO-

TOKOM IIpHU OJUHAKOBBIX YCIIOBHUAX IO CPABHCHUIO C Atcp AJId afrapaToB € MPAMOTOKOM BCCraa:

1) 6omb1e; 2) OIMHAKOBO;

3) MeHblIIE.
22. YpaBHEHHE TEIIOBOTo 0araHca MpH YCIOBUU OTCYTCTBUS TEIUIOBLIX MOTEPh U (Pa30BBIX TIe-
PEXO/I0B:

1) Q = le16p1 (tlr _tl”) = Vzpzc_:p2 (t;’ _t;) ,



ﬂ( F (tCHI )

2) Q=KF,t,,; 3) Q=a,F(t,-t,); 4 Q_T;
23. OcHOBHBIE YpaBHEHHUSI JUIsl pacueTa TerI000OMEHHBIX alapaToB:
1) ypaBHeHue ®ypne;

2) ypaBHEHUE TEIIONepeaayu;

3) ypaBHEHHE TEIJIOBOTO OallaHca;

4) ypanenue HeroTrona-Puxmana.
24. KoapuImeHTH TeIIonpoOBOIHOCTA YUCTHIX METAJUIOB, 32 HCKIIFOUEHUEM aIFOMHHHSI, C BO3-
pacTaHueM TeMIepaTyphbl:

1) yObIBaIOT; 2) yBEJIIMYUBAIOTCS;
3) HEe MEHAIOTCS; 4) BHavaJie yBEIMYMUBACTCS, 3aTEM YOBIBAIOT.
25. KoaddunueHnt reMnepaTyponpoBOIHOCTH BBIpAXKAETCs: POPMYIIOit:
1) a= . ; 2) a= L
p-A c-A
a=" fa=SL
c-p’ A
Bapuanrt 4
1. YaenbHbI 00beM €CTh BeIMYMHA, OOpaTHas:
1) naBneHuto; 2) IJIOTHOCTH;
3) o0Bemy; 4) Tremneparype.

2. YKaxxuTe COOTBETCTBHE BEIMYMHBI 1aBiieHus 20 0ap, 3aMCaHHOTO B Pa3JIMYHBIX CUCTEMAaX
U3MEpPEHUs:

1) 0,2 MlIIa; 2) 20 MlIla;
3) 2 MlIla; 4) 200 ITa.
3. Ykaxure pasMepHOCTL YHUBEPCAITHHOM ra30BOM MOCTOSTHHOM Rm:
oHC oHc Bm
1) A% g DM g A%y .
ke K ke K’ Kkmonb - K Mmonb - K

4. OT™MeThTe IMMPaBUJIBHOC BBIPAKCHUEC [JIA 3aKOHA I'eit-JIroccaka:

L _p Y P T _p T, v

1) 2) T T 33 T AT T
L, P, L, T, pn T, v

5. 3akoH JlanbTOHa cripaBeUINB AJIs

1) upeanpHOrO rasza;

2) ra30BOM CMECH UJICANBbHBIX TA30B;

3) peasibHOTO Tra3a;

4) ra3oBoi cMeCH pealbHBIX [a30B

6. Ykaxure ypaBHeHue Maiiepa:

1)Cp=CU+R; 2)R=Cp+CU;

3 C,=C, +R; 4 C,=C,—-R;

7. OT™MeThTe paBUIIbHOE rpaduyeckoe n300paxeHue Ais 3akoHa boiins-MapuoTra.

1) 2) 3)

4)
) .
2 P ; p 5 p
) 2
!
L 3

t L



8.0TMeThTE, KaKHE U3 HUKE IEPEUNCIICHHBIX CYXICHUN OMMCHIBAIOT 2-1 3aKOH TEPMOJUHAMU-
KH:

1) TerioTa He MOKET MEPEXOIUTH OT XOJIOJHOTO TeJia K 0oJiee HArpeToMy cama co0oif;

2) He Bcs TEIJI0Ta, MOJIyYeHHAs B TEIJIOBOM JIBUTATENE OT UCTOYHUKA TEIJIOThI, MOXKET NepelTH
B pabory;

3) ocyuiecTBIEHHE BEUHOr0 JBUTaTellsl BTOPOrO pojia HE BO3MOKHO;

4) KOIMYECTBO TEIJIOTHI MOABEACHHOE K TEIy, WM OTBOJAUMOE OT HETO, 3aBUCUT OT XapaKkTepa

npoiiecca.
9. Ilepexon BemecTBa U3 TBEPIOTO COCTOSIHUSA B )KHUIKOE HA3bIBAIOT:
1) cybnumanmeii; 2) MmaBJIeHUEM;

3) mapooOpa3oBaHuEeM; 4) xoH/IeHCAIIUEH.

10. Ha pv-auarpaMmmMe BOJISTHOTO Mapa H300pa)KeHO YeThIpe pa3InyHbIX npomecca: 1-1; 1-2; 1-3
u 1-4. YKaxuTe COOTBETCTBHE MEXKy IporeccoM 1-2 u ero ux Ha3BaHHUEM.
1-2 | U3oxopHsIii npouecc M3o- p 4 s=const
OapHBIi TIporIece o
N3otepMuueckuii npouecc
AnabaTHBIN MpoIecc

11. Kak Ha3bIBaIOT MalIMHY, IPEAHA3HAUYEHHYIO JJIsl CKATHS Pa3IMYHbIX I'a30B?

1) Hacocowm; 2) KOMITPECCOpPOM;
3) neranaepom; 4) KOHIEHCATOPOM.
12. Ykaxure, Kak ONpeenseTcs KOTHUECTBO TEIJIOTH B ©300apHOM MpoIlecce.
1) g=U, —U =i, —i —0(p, — P,); 2) =1y —ly;
3)q=T(s, —5); 4 q=0
13. CambIM TEMIONPOBOAHBIM METAIIIOM SBIISIETCSI:
1) 3omoTo;  2) cepebpo; 3) cTainb; 4) menp.
14. Kakoe kpuTepualibHOE YpaBHEHHE COOTBETCTBYET CBOOOIHOMY JIBUIKEHUIO KHUIKOCTH:
1) Nu=f (Gr,Pr); 2) Nu=f (Re);
3) Nu=f (Re, Gr,Pr) ; 4) Nu=f (Gr).
15. TermonpoBOJHOCT YEPE3 MIAPOBYIO CTEHKY:
27A(t), —t. 27A(t] —t7)
po-2Attte) . g q 2Pt
1 1 d,
- In—=
d, d, d,
27A(t,, —t.
3 Q= e la),

16. Yucno I'pacroda, xapakrepusyroliee COOTHOIIEHNE TTOIHEMHON CHIIbI, BOSHUKAIOIIEH
BCJIEJICTBUE PA3HOCTH TUIOTHOCTEH )KUAKOCTU U CHIIBI MOJIEKYJISIPHOTO TPEHHUS, OTIPEIEIIAETCS 110
BBIPQYKEHUIO:
1® t
1) ﬂg A

>

gl® .
2) =
1 %4 ) V2



3
gl ol
3) L2, 4 <.
[N a
17. Bemmunnst s U, o u Q, cooTBercTBYyIOIIIE MOMEHTY MIEpPEX0/1a ITy3bIPHKOBOTO PEIKIMA KH-
MICHUS B TUICHOYHBIN HAa3BIBAIOTCS:
1) KpUTHYECKUMU; 2) MOTpaHUYHBIMU;

3) MOBEPXHOCTHHIMHU.
18. 3akon Credana-bonbimana njist aOCOOTHO YEPHOTO TEMA:

1) E=ao, T 2) B, =0,TY
cA® E
3) JM:eczllTL, 4)Z:E0.
19. IlpuBeneHHbIN KOAPGUIUESHT YEPHOTHI CUCTEMBI:
1)(9:—1 11 ; 2)5:5;
[ E—— EO
& &
1 E
3 =V 4 :_0-
es—1 1 )e=¢
1— - — —
& &

20. Tery100OMEHHBIH anmapar, B KOTOPOM ITOBEPXHOCTb EPUOIUUYECKH OMBIBAETCS TO FOPSIUNM,
TO XOJIO/JIHBIM TEIIJIOHOCUTEJIEM HAa3bIBACTCSA:

1) perenepaTUBHbBIM; 2) peKynepaTHUBHbIM;

3) cMECHUTENBHBIM; 4) KOXKyXOTpyOHBIM.
21. OCHOBHBIMH pacYETHBIMU YpaBHEHUSAMH TEMJI000MeHa IIPH CTALMOHAPHOM PEXUME IS
TEII000MEHHBIX annapaToB SIBISIFOTCS:

1) ypaBHeHue Teruionepeaayy; 2) ypaBHEHHE TEIUIOBOro OanaHca;

3) ypaBHeHue Dyphbe; 4) ypaBHenue HetoroHa-Puxmana.
22. Beibepure cucremy auddepeHranbHbIX ypaBHEHUH 17151 KOHBEKTUBHOIO TEIJIO0OMEHa:

1) ypaBHEHUE IBUKEHUS UACATLHOM KUAKOCTH;

2) ypaBHEHHUE TEIUIONPOBOIHOCTH KUAKOCTH (SHEPTUN);

3) ypaBHEHHE TETUIOOOMEHA;

4) ypaBHEHHE TETJIONPOBOIHOCTH TBEPABIX TEl;

5) ypaBHEHUE ABUKEHUS BA3KOU KUIKOCTH;

6) ypaBHEHHE CIUIOIIHOCTU ¥ HEPA3PhIBHOCTH.
23. KoaddurueHT TernooTaauu:

1) xapakTepu3yeT clioCOOHOCTb BEIIECTBA MPOBOAUTH TEIJIOTY;

2) XxapakTepu3yeT HHTEHCUBHOCTb TEIUI000OMEHAa MEXKIY KHUAKOCThIO U TOBEPXHO-
CTBIO KaHaJa;

3) BeIpakaeT KOJIMYECTBO TEIJIOTHI, TPOXOIALICH Yyepe3 eqUHUILy TOBEPXHOCTU CTEH-
KW B €JUHUILY BPEMEHHU OT ropsvYeil K XOJIOAHOM Cpefie IPU pa3HOCTH TEMIIEPATyp MEXAY HUMHU
B 1°;

4) xapakTepu3yeT HHTEHCUBHOCTh JIyYHCTOTO TEIUIOOOMEHa;
24. 3axon Kupxroda

E E A A
1) L="%2=FE,; 2) L="2=1;
Al A2 El E2
3) A=¢; 4) E=¢E,.
25. KoadpunueHnt reMnepaTyponpoBOIHOCTH BhIpaXxaeTcsi opMyIoil:
1) a= c ; 2) a= p_.

p-A cA



3)a=i; 4)a:C'—'O.
c-p A

Kpurepuu onenku:

OTBeT orieHUBaeTCs Ha «omauuno» om 18 0o 20 6annoe: ecnu naHbl IPABUIIbHBIC
OTBETHI Ha 22 1 0oJiee BOMPOCOB, T.€. MPaBUIILHO BhITIOIHEHO 88-100% paboThI.
OTBeT o1lecHUBAETCS Ha «xopouto» om 13 0o 176annoe: ecnv naHbl IpaBUIbHbIC
oTBeThl Ha 18 - 21 BOMpoOCOB, T.€. MPaBUIILHO BBINOIHEHO 72-84% paboThI.

OTBeT OlICHUBAETCS Ha «yoosaemeopumenvhoy om 10 0o 12 6annoe: ecnn nanpl
MpaBUJIbHBIC OTBETHI HA 14 - 17 BOIIPOCOB, T.€. MPABWJIHHO BBIMOJHEHO 56-68%
paboThI.

OTBeT OLICHUBAETCS HA «HEYO06.1eMEOPUMEIbHO»: €CIIA IPABUIBHO BBIITOJIHEHO
MeHee 55 % paboTbl



MuHHCTEpCTBO HAyKH U BBICIIEro oOpazoBanus Poccuiickoit denepannu
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
beaepanbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BBICILIETO OOpa30BaHUs
«Ka3zaHCkunil HAaMOHAJIBHBIN UCCIIEI0BATENILCKUI TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynomem mexaHuyecKuu

Kagpeopa [1AXT

Hamnpasnenue noaroroBku 19.03.02 «IIpoayKTsl mUTaHU U3 PACTUTEIBHOTO CHIPHSI»
[Tpoduns «Texnonorus xjaeda, KOHAUTEPCKUX U MAKAPOHHBIX U3CITUN»

JlabopaTopHbie padoThI

nmo gpucoumiange 51.B.16 «Temio- 1 XJ1a0TeXHUKA)

JlaGopaTopHbIe 3aHATHS 110 TUCIMILUIMHE MPOBOISATCS B CHEIIMATIBLHO 000py-
JIOBAaHHBIX JTA0OPATOPHUAX C MPUMEHEHHEM HEOOXOIUMBIX CPEACTB OOydCHUS: Jia-
O0opaTtopHOTr0o 000pYyAOBaHHUS, 00PA3IIOB JJIA MCCIIEIOBAaHUN, METOIUYECKUX MOCO-
owuii. Llenp npoBeneHus 1a00PaTOPHBIX PA0OT - MPAKTHUYECKOE OCBOCHUE TCOPETH-
YECKHMX TIOJIOKEHUM JICKIIMOHHOTO MaTepualia, a Takke BBIpa0OTKA CTyACHTaMHU
OTIPEICTICHHBIX YMEHUN U HABBIKOB CAMOCTOSATEIIBHOTO KCIIEPUMEHTHPOBAHUS.

[Ipy n3ydeHUH AUCIUILIMHBI MPETyCMAaTPUBACTCSl BBHIMIOJHEHUE Hamu J1a0o-
paTOpPHBIX PadoT:

JlaGopaTopHnasi padora 1. «OnpenesieHne TEMJI0eMKOCTH BO3YXa).
1.J1aTh onpeiesieHuEe MacCOBOM, 00bEMHON U MOJIBHOM TEMJIOEMKOCTH.
2.Kak 0003Ha4aroTcs ¥ B KaKUX €IUHUIIAX U3MEPSIOTCS TEMJI0EMKOCTU?
3.YpaBHeHue, CBI3bIBAIOIIECE MEXKTY COOON TETIOEMKOCTH.
4.00BACHUTH CMBICTT BEJIMYMH, BXOJSIINUX B ypaBHeHHEe Maiiepa?
5.Kakwue cymecTBYyIOT CIIOCOOBI ONPEASICHUS TeINIOEMKOCTH ?
6.00BSICHUTH TEOPETUYECKUIM METOJI OTIPEICIICHUS TETITIOEMKOCTH.

JlabopaTtopHasi padora 2. «McciaenoBanne NMpoueccoOB N3MEHEHUSI COCTOSTHUS
BJIAKHOTO BO3yXa».

1.0npenenenne BIaxxHOro BO31yXa, HACKIIEHHOTO M HEHACBIIIEHHOTO BJIAXKHO-
ro BO31IyXa.
2.Yto Ha3bIBaeTCA a0COIIOTHON U OTHOCUTEILHOM BIAKHOCTBIO?
3.Yrto Ha3bIBacTCS BIAroCoIepKaHuEM BO3AyXa U TEMIIEPATYPO TOUKH POCHI?
4.Kak onpeaensroT MIOTHOCTh W SHTAIIBITUIO BJIAXKHOTO BO3AyXa?
5.Kakue nmuaun u3o0pakarores Ha id — quarpaMMe BiIaKHOTO Bo3ayxa?
6.Kak #300pakaroTCss OCHOBHBIC MPOIECCHI BJIAKHOIO Bo3ayxa Ha id — qua-
rpaMMme.
JlaGopaTopnasi padora 3. «Onpenesenue ko3 PuiueHTa TenJgaooT-
Aa94 MPH BBIHYKIEHHOH KOHBEKIIHN
1. Yto Ha3bIBaeTCI KOHBEKTUBHBIM TEIIIOOOMEHOM?



Ot yero 3aBUCUT KOA(D(ULIUEHT TETIO0TJAUH ?
Urto xapaktepu3syeT kputepuii Peitnonbaca?
OO0t B KpUTEPUATIBHOTO YPAaBHEHUS .
Urto xapaktepusyeT kputepuii ['pacroda?
3anucarb KpUTEPUAIBHOE YPABHEHUE MTPU BBIHYKICHHOM JABUKEHHUH
KUJKOCTH B TpyOe.

ok ow

JlabopaTtopHasi pa6ora 4. «Ucciienopanue nmpouecca Tenjaonepeiady B KOxy-
X03MeeBMKOBOM TEIJIOOOMEHHOM anmnapare»

1.Yto Takoe Teruuionepenaya’?

2.B0 CKOJIbKO 3TanoB OCYIIECTBIIECTCS MPOIIECC Terionepeaadn?

3. Tunel ¥ NPUHUUIT ACUCTBUS TEMIIOOOMEHHBIX alllapaToB.

4.YpaBHEHHE TEIJIOBOrO OaaHca.

5.YpaBHeHUE TemIonepeaayu.

6. OT yero 3aBUCUT TEMIIEPATYPHBII HANIOp?

JlaGopatopHasi padora 5. «U3ydyeHue ycTpoiicTBa U padoThl OLITOBOI0 KOM-
MPECCOPHOI0 XO0JI0AUIbHUKAY.

1. YTto BXOAUT B COCTaB XOJIOJAWIBHOTO arperata ObITOBOTO XOJIOUIbHUKA?

2. J1ns 4ero city>KuT pelie TeMnepaTypbl UCIIApUTEN?

3.Ut0 obecrnieunBaeT KOMIPECCOP B CUCTEME arperara U YTo OH ONPEHEIISIET Y
XOJOAWJIbHUKA?

4.Yto mpeAcTaBiseT co00i KOHaeHCaTOP?

5.UeM OoTIIMYAIOTCS UCTIAPUTENN OT KOHIEHCATOPOB?

6./{1s1 yero ciy’kUT KanwiuApHas Tpyoka?

7.11puHuun padboThl XOJIOJUIBHOTO arperara.

Marepuansl  1a00OpaTOpHBIX pabOT TpHUBEACHBI B y4ueOHO, Yy4eOHO-
METOMYECKHUX MOocoOusx, pazpadbotanubix Ha kKadenpe [TAXT:

1) CarmeeB A.A., l'anmumosa A.T. Temno- XaagoTeXHUKA | Y4€OHO-METOAMUYCCKOEC
nocobue.- — Cankr-IletepOypr : CBoe uznarensctBo , 2019 — 128 c.

2)CargeeB K.A., XazunoB M.P., CarneeB A.A., I'ymepoB @.M. «TepMoauHamuka
¥ OCHOBBI TeIuionepenaun» : yueonoe nocoodue.- Hmwxnexamck : HXTH 2016- 81c.

Kpurepuu onenkn 1adopaTopHbix padboT

[Ipu moxaroroBke K JiabopatopHoi padote mo aucuuruinHe «Temno — u XxJja-
JOTEXHHUKA» CTYJEHT JIOJDKEH BBIOJHUTH CIECIYIOIINE BUIBI paboT:

MunuMaabHbId | MaKcMMAJIbHBIA
Buasbi pador oan oa
o/03 o/03

CamocrosiTenbHas MpopabOTKa TEOpPETH-

¥ 1/1 2/2
YEeCKOro Marepuana K JabopaTopHOW pa-




oore

O3HaKOMIIEHHE C YCTaHOBKOM, MpuOOpoM,

METOJMKOM BBITIOJIHEHUSI J1abopaTOpHOU 1/1 212
paboThI
BrinmonneHnne HEOOXOIUMOIO  AIKCHEpPH-

212 2/2
MEHTa

O6paboTKka pe3yiabTaTOB HCCIEA0BaHUS,

212 3/3
oCTpoeHue rpaduKoB

AHau3 pe3ysIbTaToB UCCIICIOBAHNS U BbI- 2/2 33
BOJI 110 padoTe

UTOIO: 8/8 12/12

Kpurepuu onenku:

[Ipn u3yyeHUH NUCUUILUIMHBI MO OYHOW U 0YHO-3204HOIH (hopMe OO0yyeHHUS
pPEeayCMaTPUBAETCS BBIMOJIHEHUE mAmu 1a00PaTOPHBIX padoT, 3a 3TU pabOTHI CTY-
JIEHT MOXKET TIOJYyYHUTh MaKCUMaIbHOE KOJI-BO 0amioB — 60. Kaxcoas nabopamopnasn
pabdoma oyenugaemcsa no ciedyiouumM Kpumepuim.

OrneHka «OTIMYHO» CTABUTCSA, €CJIM MHTEpBas OaIoB perTuHra ctynenta 11 <
R <12 u cTyneHT BBITONHIET paboOTy B MOJIHOM 00BbeMe ¢ COOJIOIEHUEM HEOO0X01-
MO MTOCJIEIOBATENbHOCTH MPOBEAEHUS ONBITOB U U3MEPEHUI; CAMOCTOSATEIBHO U pa-
[IUOHAJIBHO MOHTHpPYET Heo0XoauMoe 000pyI0BaHUE; BCE OMBITHI IPOBOJIUT B yCIIO-
BUAX M PEKUMax, 00ECIICUNBAIOIINX MOTYUYEHUE MPABUIBHBIX PE3YyJIbTATOB U BBIBO-
JIOB C HauOOJIbIIIEH TOYHOCTHIO; COOII0aeT TpeOOBaHUS MPAaBUI OE30MACHOTO TPYIa;
B OTYETE MPABWIHLHO M aKKypaTHO BBITMOJIHSIET BCE 3aMUCH, TaOIUIIbI, PUCYHKH, Yep-
TEXU, TPaQUKH, BEIYUCICHHUS; TPABUIILHO OIICHUBAET TOYHOCTH PE3YyJIhTATOB U3MEpE-
HUM; YMEET BBINOIHATH aHAJIU3 MOTPEIIHOCTEN MPSAMBIX U KOCBEHHBIX U3MEPEHUIA.

OreHkKa « XOpOIIo» CTaBUTCS, €CIM UHTEpBaj 0awioB peiTuHra ctyaenta 10 <
R < 11 u BeImosHeHbI TpeOOBaHUS K OIIEHKE 5, HO OBLIO JAOMYIICHO JBa - TPH HEI0Ye-
Ta, UJIM He OoJiee OAHON HerpyOoii OIIMOKU M OJHOTO HEelI04YeTa.

OrneHka «yIOBIETBOPUTEIBHO» CTaBUTCS, €CIM HHTEpPBAJ OaJlJIOB pEUTHHTa
ctynenta 8 < R < 10 u paboTa BBINOTHEHA HE MOTHOCTHIO, HO 00BEM BBITIOJHEHHOMN
YacTH TaKOB, YTO IO3BOJISICT MOJYYUTh MPaBUIIbHBIE PE3YJIbTaThl U BBIBOJBI, €CIIU B
X0JIe MPOBEJCHUS OMbITAa U U3MEPEHUN ObUIM JOMYIICHbl OLIMOKHU: a) OMBIT MPOBO-
TWJICST B HEPAIMOHAJBHBIX YCIOBHUSAX, YTO MPHUBEIO K TOJYYCHHUIO PE3YyJIbTAaTOB C
OO0JIBIION MOTPEIIHOCTHIO; 0) B OTUETE AOMYIIEHO HE Oosiee ABYX IpyObIX OMIMOOK; B)
HE BBITMIOJIHEH COBCEM WJIM BBITIOJIHEH HEBEPHO AHAIU3 MOTPEUTHOCTEH.

OreHka «HEYIOBIETBOPUTEIHLHO» CTABUTCS, €CIIM Oalyl peHTUHTA CTyJEHTa CO-
craBisieT R<8 u paGoTta BhITIONHEHA HE MMOJTHOCTHIO U 00BEM BBITIOJTHEHHOM YacTu pa-
OO0ThI HE MO3BOJSET CAENATh MPAaBUIbHBIX BBIBOJIOB; €CJIM OIBITHI, U3MEPEHUs, BbI-
YUCJICHUSI, HAOTIOCHUS TIPOU3BOIUIUCEH HEMPABWIBHO.



MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
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Kageopa [IAXT

Hamnpasnenune noaroroBku 19.03.02 «IIpoayKTsl mUTaHUs U3 PACTUTEIBHOTO CHIPHSI»
[Mpodunb«TexHomorus xaeda, KOHAUTEPCKUX U MAKAPOHHBIX U3ICITUN»

Tembl pepepaToB
o qucuuiuinae b1.B.16 «Temto- u Xj1agoTeXHUKA

1. ITapoBas mamuHa [Tonzynosa U.1.

2. Tennosas Teopema HepHcra.

3. OCHOBBI MEXaHHUYECKOW TeopuH Ter1oTh (1o paboram Jlomonocora M.B.).
4. TlpuHIUIT COXpAaHEHHS SHEPTUU IPUMEHHUTENBHO K XUMHUeckuM mponeccam (I'.
I'ecc).

5. ITapaMeTpbl COCTOSIHUS — SHTAIBIIAS U SHTPOIIHUSL.

6. Db dexr xoyns-Tomcona.

7. poccennupoBaHne peaabHbIX Ta30B.

8. JlBurarenu BHyTpeHHero cropanus (ukia OTTo).

9. IBurarenu BHyTpeHHETO cropanus (1uki J{uzens).

10. JIBurarenu BHyTpeHHETO cropanus (iuki TpuHkiepa).

11. 'a3oTypOuHHAs yCTaHOBKA.

12.1ineanbHble HUKIIBI PEAKTUBHBIX JBUTATEIICH.

13. Bo3ayuiHas XxonoawibHasi yCTaHOBKA.

14. [TapoxkeKkTOpHask XOJIOAUIbHAS YCTAHOBKA.

15. AGcopOIoHHAast XOIOMUIbHAS YCTAHOBKA.

Kpurepuu oueHnku :

- aKTyaJIbHOCTb TEMBI,

- COOTBETCTBHUE COJICPIKAHUS TEME;

- rIyOuHa TpopabOTKKU MaTepuarna;

- IPaBUJIBHOCTH ¥ MOJIHOTA MCTIOIH30BAHMSI HICTOYHUKOB;

- opopmiienue pedepara.

«Omauyno» - oml7 0o 20 6annoe - IPUCYTCTBUE BCEX BBINNICYKA3aHHBIX TPEOO-
BaHWIi, 3HAaHUE M3JI0KEHHOTO Marepuaia, yMEHHE TPaMOTHO W apTryMEHTHPOBAHO
U3JIOKHUT TIPOOJIEMbI; YMEHHE aHAIU3UPOBATh (PAKTUYECKUN MaTepuall, CBOOOTHO
OecenoBaTh MO JOOOMY MYHKTY pedepara, OTBeUaTh Ha MOCTABJICHHBIE BOIPOCHI
o Teme pedepara.



«Xopowo» -om 13 0o 16 6annoe - menkue 3amedanus Mo ohopMICHHIO pede-
paTa; He3HaYUTEeIbHbIE TPYJHOCTH 1O OJTHOMY W3 BBILIEIIEPEUUCIICHHBIX TpeOOBa-
HUM.

«Yooenemeopumenvno» om 10 oo 12 6annoe - rema pedepara packpbita HEI0-
CTaTOYHO IOJIHO; HETOJHBIM CIUCOK JIMTEPATyphl U UCTOYHHUKOB; 3aTPYJHEHUS B
U3JI0KEHUH MaTepuarna.
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