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Ilepeuens komnemenyuil ¢ ykazanuem ypoeHei ux opmuposanus

[1K-4 OcymecTBasieT moadop U HKCIUTyaTaIlMI0 TEXHOJIOTHYECKOr0 000pyI0OBaHusl, pa3padaTbiBaeT IJIaHbl pa3MelleHus: 000-
pyZIOBaHUsA, IPOEKTUPOBAHUE HOBBIX, PEKOHCTPYKLMIO U TEXHOJIOTUYECKOE MEPEOCHALIEHNUE CYIIECTBYIOIINUX MPEANPUITHI T10
IIPOU3BOJCTBY MPOAYKTOB IIUTAHUSI U3 PACTUTEIBLHOTO CHIPbhS

[IK-4.1 3Haer Ha3HaueHue, 00JACTh MPUMEHEHUS, MPUHLIUI JEHCTBUA U KPUTEPHUH BHIOOpA TEXHOJOTUYECKOr0 000py10Ba-
HUs1, IPUHLIMIIBI IPOEKTUPOBAHUS HOBBIX, PEKOHCTPYKIIMU U TEXHOJIOTMYECKOTO MEPEOCHALIEHUS CYLIECTBYOUIMX IPEANPUATAN
10 TPOU3BOJICTBY NMPOAYKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPbs

[IK-4.2  YmeeT npOeKTUPOBATHh TEXHOJIOIMYECKUE JIMHUM U MPEIIPHUATHS IO NPOU3BOJCTBY IPOIYKTOB NMUTAHUS U3 PACTH-
TEJILHOTO CBIPbs, pa3padaThiBaTh MJIaHbl pa3MeIlIeHUs] 000pYyAOBaHUS U 00eCTIeUnBaTh HKCILTYaTAIIMIO TEXHOJIOTUYECKOT0 000py-
JOBaHUSA
[1K-4.3 Brnageet MeToaMu U CpelICTBAMH BBIOOpA TEXHOJIOTHYECKOTO 000PYI0BaHUS U MPOCKTUPOBAHUS HOBBIX U PEKOHCTPYK-
LMY ¥ IEPEOCHAILLIEHUIO CYIIECTBYIOIIMX MPEANPUIATHI 10 TPOU3BOACTBY IPOJAYKTOB ITUTAHUS U3 PACTUTEIBHOTO ChIPbS

Ilepeuens Cooepircanue Amanwt popmuposanun KomnemeHyuu Haumenosanue
KomnemeHnuyuu
. Komnemenyuu (vkazamo ece memot us PIIJ]) OUEHOUHO2O

C YKa3anuem cpe@cm ea

ypoeneii ux Jexyuu | Ilpakmuueckue | Jlabopamopnwie | Kypcosasn

opMuUposanun
¢opmup sanamus, na- 3anamus paboma

oopamopnbwlii
Huoexc NPaKmuKym
Komnemenuuu




[1K-4.1

3HaeT

Ha3HA4YCHHE, 00J1acTh
NPUMEHEHHUS, MpPHUH-
LU ICUCTBUS U KPHU-
TEpUU BBIOOpA TeEX-
HOJIOTUYECKOTO 000-
pyllOBaHUs, MPUHLHU-
bl TIPOEKTUPOBAHUS
HOBBIX, PEKOHCTPYK-
UM U TEXHOJIOTHUYe-
CKOTO IepeocHare-
HUS CYIIECTBYIOIINUX
NPEaNPUATHI no
MPOU3BOJACTBY  MPO-
NYKTOB TMHUTaHUS U3
pacTUTENBHOTO  ChI-
pbs

Tema 1-10

Tema2,4,7,9,10

JlaGopaTopHas
pabora.
Tect. Pedepar.

[1IK-4.2

YMmeer mpo-
eKTUPOBaTh  TEXHO-
JJOTUYCCKHUEC JIMHUU U
TPEIPUSTHSI o
NPOU3BOJACTBY  IIPO-
IYKTOB TIMTaHUS W3
PACTUTCIIBHOTO ChbI-
pbs, pa3pabaThIBaTh
IJIaHBl PasMCIICHUA
00opyIoBaHUs "
obecrieunBaTh  JKC-
IUTyaTaluo  TEeXHO-
JIOTHYECKOTO 000py-
JIOBaHUS

Tema 1-10

Tema2,4,7,9,10

JlaGopatopHas
pabora.
Tecr. Pedepar.

[1K-4.3

Brnaneer meronamu u
cpeacTBaMu  BbIOOpa

Temal-10

Tema2,4,7,9,10

JlaGopatopHas
pabora.




TEXHOJIOTHYECKOI0
00opyIoBaHUs "
MPOEKTUPOBAHUS HO-
BbIX U PEKOHCTPYK-
MU ¥ TIepeocHalle-
HUIO CYUIECTBYIOIIUX
NPEaNPUATHI no
MPOU3BOJCTBY  MpO-
OYKTOB THTaHUA U3
PaCTUTENBHOTO ChIPbs

Tect. Pedepar.




Ilepeuens oyenounvix cpeocme no oucyunaune (Mooyio)

®opma 00yueHus

HaumMeHoBaHUE OLEHOYHbBIX
cpencrs

KoaundecTBo 0215108

O4dHasi1

Tect

max 20 - min 10

Pedepar

max 20 - min 10

JlaboparopHsie paboThI

max 60 - min 40

HUTOTO

max 100 - min 60

Dopma KOHMPOIA —3auem




IIkana ouenueanusn

Iudposoe
BbIpasKeHHne

BbipakeHue B
0aJsax:

CioBecHoe
BbIpa:KeHHe

Kpurtepunu oneHKH HHIMKATOPOB J0CTHKeHHs pH ¢opMe KOHTPOJISA:

JK3aMeH / 3a4eT ¢ OLeHKOMH

3a4eT

5

87 -100

OtnuuHo (3a-
YTEHO)

OLleHKa «OTJIMYHO» BBICTABISCTCS CTYACHTY, €CIM TEOPETUUYECKOE COMAEp-
aHre Kypca OCBOCHO MOJHOCTHIO, O3 mpo0esioB; NCUEPITBIBAIOIIE, MTOCTIe-
JOBAaTEIbHO, YETKO W JIOTMYECKH CTPOWHO M3JIaraeT Marepuai; cBOOOIHO
CHpaBIsieTCsl C 3a/JadaMH, BONPOCAMH W JPYTHMH BUIAMH TPUMEHEHUS
3HAHU; UCIIONB3YET B OTBETE JOTOTHUTEIBHBINA MaTepral BCe MPEAyCMOT-
pEHHBIE MTPOrpaMMON 3a/1aHUS BHITIOTHEHbI, KAY€CTBO MX BBITTOJHEHHS OIe-
HEHO YHCIIOM 0aJlioB, OJIM3KAM K MaKCUMaIIbHOMY; aHAITU3UPYET MOTy4eH-
HBIE PE3yIbTaThl; MPOSIBISIET CAMOCTOSITENIbHOCTh MPU BBITIOJHEHUU 3a]a-
HUH

74 - 86

Xoporo (3a-
YTEHO)

OrneHKa «XOpPOIIO» BBICTABISETCS CTYNEHTY, €CIIM TEOPETUIECKOe COofep-
YKaHHe Kypca OCBOEHO MOJHOCTBIO, HEOOXOAMMBIE MPaKTHYECKHEe KOMIIe-
TEHIIUM B OCHOBHOM C()OPMHUPOBAHBI, BCE MPEAYCMOTPSHHBIE TPOTPaMMOit
o0y4eHus1 yueOHbIE 3a/IaHUsI BBITIOTHEHBI, KAYECTBO UX BBIOJIHEHUS JIOCTa-
TO4HO BhICOKOe. CTynEeHT TBepJO 3HAeT MaTepHal, TPaMOTHO H IO CyIle-
CTBY M3JIaraeT ero, He JOIyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIPOC.

60 -73

Y ioBneTBo-
pUTENBHO (3a-
YTEHO)

OrneHka «yZOBIETBOPHUTEIHHO» BBICTABISIETCS CTYACHTY, €CIHM TeOpeTHde-
CKOE cofep)KaHre Kypca OCBOEHO YacTUYHO, HO MPOOETsl He HOCAT CyIIe-
CTBEHHOTO XapakTepa, OOJBIIMHCTBO IMPEIyCMOTPEHHBIX MPOTPAMMOM 3a-
JTAaHWIA BBITTOJHEHO, HO B HUX UMEIOTCS OIIMOKH, ITPYU OTBETE Ha MMOCTABJICH-
HBIM BOIIPOC CTYJEHT JOMYCKaeT HETOYHOCTH, HEOCTATOYHO MpaBUIIbHbIC
(hopMyITUPOBKH, HAOMIONAOTCS HAPYIICHHUS JIOTHYECKOH IMOCIeI0BaTEIb-
HOCTH B U3JI0KCHHUH MTPOrPaMMHOT0 MaTepHaIa.

OrncHKa «3a4TEHO)» BBICTABIISACTCS CTy-
JOCHTY, €CJIM OTBCTBI Ha BOIIPOCHI IIO TEC-
MaM JUCHUIIIMHBI ITOCJICA0BATCIbHBI, JI0-
THYCCKU U3JIOKCHBI, JOITYCKAKOTCA HC3HA-
YUTCIIbHBIC HEAOYETHI B OTBETC CTYACHTA,
TaKU€ KaK OTCYTCTBHUEC CaMOCTOATCIILHOI'O
BbIBOA, PCYCBLIC OIIIMOKH U mnp

Hwuxe 60

Heynosnerso-
PUTEITHHO
(HE 3auTEHO)

OneHka «HEYAOBICTBOPUTEIHHO» BBICTABISETCS CTYICHTY, €CIH OH He
3HAaeT 3HAYUTEIHHON YacTH MPOTPAMMHOTO MaTepHaia, JOITyCKaeT CyIie-
CTBEHHBIE ONIMOKU, HEYBEPEHHO, C OOJBIIIMMU 3aTPyIHEHUSIMU BEHITIOTHSICT
MpaKTUYECKue paboThl, HEOOXOAWMBIC NPAKTUYCCKHE KOMIICTEHIIMH HE
c(opMHPOBaHbI, OOJBITUHCTBO MPEIYCMOTPEHHBIX TPOTrpaMMOl 00Y4IeHUs
Y4eOHBIX 33JJaHUI HE BBIITOJHEHO, KAYECTBO MX BHIMIOJIHCHUS OI[CHEHO YFC-
JI0M 0aJII0B, OJIM3KMM K MUHUMAIIEHOMY

OneHka «HE 3a4TEHO» BBICTABISETCS
CTYJEHTY, €CIIH CTYyJCHT HE 3HaeT OCHOB-
HBIX TIOHATUH TEMBI TUCIUILIAHBI, HE OT-
BEUACT Ha TOMOJHUTEIBHBIC U HABOASILINE
BOTIPOCHI TIPEIO/IaBATENS.




KpaTkasi xapakrepucraka oueHOYHBIX CPeCTBA

Ne | Haumenosanue |Kpamrkasa xapakmepucmuxa oyenounozo cpeocmea| IlIpeocmaenenue
n/n | oueHouno2o cpeo- OUEHOUHO020 cpeo-
cmea cmea 6 honoe
1 2 3 4
1}JIaGopaTtopHas pa-|39T0 Buj y4eOHOI paboThl, 1eNbI0 KOTOpoi aBisiercs|Tembl m1abopaTOpHBIX
6orta n3ydeHue (MCClenoBaHUE, W3MEPEHHE) XapaKTepH-|padoT, KOHTPOIbHBIC
CTHK JJA0OpaTOPHOTO OOBEKTA. BOIIPOCHI IO TEME Jia-
[lens maGopaTOPHBIX 3aHATHI: OCBOCHHUE M3ydaeMOi |[0opaTOpHOI pabOThI
yu4eOHON JUCHMIUIMHBI, TpUOOpeTeHHEe HaBBIKOB
MPaKTHYECKOT0 TPUMEHEHUSI 3HAHUW ydeOHOH auc-
LUIUTMHBI (JUCLUIUIMH) C UCIOJIb30BAHUEM TEXHUYE-
CKHX CPEJICTB | (W) 000pyAOBaHUS
2|Pedepar [TpoxyKT caMmocTOsATENHLHON pabOTHI CTYAEHTA, Ipea- | Temsl pedepaTron

CTaBJISIOMINNA COOOM KPaTKOE U3JI0’KEHUE B MTHUChH-
MCHHOM BHUJC MOJIYYCHHBIX PC3YJIbTATOB TCOPCTUUC-
CKOT'0 aHaJIu3a OIpeeICHHON HaydHOH (yueOHO-
HCCIIeIOBATENLCKOM ) TEMBI, TJIe aBTOP PacCKphIBAET
CYTb UCCIIETyeMOH MPoOIeMbl, TPUBOIUT Pa3TUUHbBIE
TOYKH 3PEHUS




Tect

CucreMa cTaHAApPTU3UPOBAHHBIX 33JJaHUM, TO3BOJIS-
IoIasg aBTOMaTU3UPOBATh IIPOLENYPY U3MEPEHUSA
YPOBHS 3HaHUHM U YMEHUN 00Yy4aromerocs.

Dol TECTOBBIX 3a1a-
HUU




MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit denepannn
HuxHexaMCKHil XUMUKO-TEXHOJIOTMYECKII MHCTUTYT ((priinan)
(beneparbHOTO TOCYAAPCTBEHHOTO OI0IKETHOTO 00Pa30BaTEIHHOTO YUPEKACHUS
BBICIIIETO 00pa3OBaHUS
«Ka3zaHckuil HalMOHAJIBHBIM UCCIIEIOBATEIbCKUN TEXHOJIOTHUYECKUN YHUBEPCUTET»

Daxyromem mexaHuuecKuu

Kagpeopa T[1AXT

Hanpagsnenue noarotosku 19.03.02 «IIpoxyKTel NUTaHUS U3 PACTUTENBHOTO CHIPbSI»
[Mpoduns«TexHomorus xaeda, KOHAUTEPCKUX U MAKAPOHHBIX U3IETHID)

TecTbl
no qguctniuinae b1.B.16 «Terno- 1 Xxi1a10TeEXHUKA»

Bapuanr |
1. OcHOBHBIE TapaMeTPHI COCTOSIHUS TENA!

1) abcomoTHOE MaBieHne; 2) yaelbHas TeTUIoTa; 3) yaeabHbI 00beM; 4) abCOTIOTHAS TeMITe-
parypa; 5) yaenbHas pabota

2. Haiftn abconroTHOE TaBJICHHE B Clly4ae BaKyyMa:

1) Pa6c:PamM_P6aK; 2) Pa6c:PamM+P6aK;

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

3. ®u3NYEeCKUil CMBICI Ta30BOM MOCTOSHHOW R — MIpeICTaBiIseT co00i yaenpbHyo paboTy u3Me-
HeHUs o0beMa, coBeplIiaemMyro 1 ke pabouero BeniecTBa Npu U3MEHEHUH €Tro TeEMIIEpaTyphl Ha
1 K B:

1) n3o6apHOM mporiecce;

2) agabaTHOM IIpolecce;

3) U30XOpHOM TIpoIIeCcCe;

4) U30TEpPMHUECKOM TMPOIIECCE.

4. Ykaxwute ypaBHeHue Kinaneiipona — Menzeneena:

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

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

5. UeM oTIM4aroTCs pealibHbIE Ta3bl OT UACAIbHBIX

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

2) MOJIEKYJIBI 3THX Ta30B UMEIOT KOHEYHBIE COOCTBEHHBIE 00BEMBI M HE CBS3aHBI MEXYy COO0M
CHJIaMH B3aHMOJCHCTBUS;

3) Hp@I[CTaB.H}IIOT CI/ICTeMy MaTepI/Ia.HBHBIX TOYCK, HAXOAAIIHUXCA B 6GCHOp$I,Z[O‘-IHOM JOBUXXCHUHN U
HE B3aUMOJICUCTBYIOIINX MEXIY COOOI;

4) mpencTaBISAIOT CUCTEMY MaTepUATbHBIX TOUYEK, HAXOISAIINXCS B OECIIOPSIIOYHOM JIBIKEHUU U
B3aUMOJICUCTBYIOIINX MEKY COOOM.

6. YKaxXuTe aHaIMTUYECKOE BhIpakeHUE | 3akoHa TepMOAMHAMUKH:

Hdg=du+dl; 2)du=dq+dl;
3Ydg=di—vdp; 4) dq=di— pdv.



7. YKaXUTe KaKue U3 NEPEUNCIICHHBIX BBIPAKEHUH SIBISIFOTCS YPaBHEHUSIMU 1-ro 3aKOHa TepMO-
JUHAMUKHU AJIs alnabaTHuecKoro mpolecca:

1)dg=p-dv;
2) du=—p-dv;
3) dq =du;

4y du=-v-dp.

8. UTO Takoe CTENeHb CyXOCTH:
1) oTHOUIEHHE Macchl CyXOro napa K Macce BIaKHOTO;
2) OTHOIIEHUE MACChl CyXOro Mapa K Macce X HIKOCTH;
3) OTHOLIEHHE MACCHI BJIAYXKHOTO Mapa K Macce CyXoro;
4) oTHOILIEHHE MAacChl JKUAKOCTH K Macce Cyxoro napa.

9. .YkaxxuTe BbIpakeHUE JUISL ONPEICTICHUS TEPMUUECKOT0 KO PHUIMEHTA MTOJIE3HOTO AeHCTBUS
IIPSAMOTO LUKJIA:

- /
np,=0"1, 2) 1, = —
q; q;
)= & ’ 4) Ut:q—z-
91 — 4> q,

10. YTo npoucCXOaUT B KPUTUYECKOU TOUKE:

a) UcYe3aeT pas3IMuue MEX1y KUAKOCTBIO U I1apoM;

0) HAXOMATCS B PAaBHOBECHH TPHU (ha3bl OTHOPOTHOTO BEILIECTBA;

B) OCYIIECTBIISIETCS IEPEXO/1 TBEPOTO BEIIECTBA HEMOCPEICTBEHHO B I1ap;

I') IpoliecC MPEeBPALICHNS BEIIECTBA U3 JKUAKOTO COCTOSHUS B MapooOpasHoe

11. Ha Ts-quarpamme BOJSHOTO Tapa U300paKeHO YEThIpE pa3IMuHbIX mporecca: 1 - 1;1-2; 1 -
3 u 1-4. VYxkaxure COOTBETCTBUE MEXKIY IpoleccoM 1-1 u ero ux HazBaHueM.

1-1 | U3oxopusiii npouecc M30- T
OapHbIil porecc A
N3oTepmuueckuii npouece
AnuabaTHbIN mporiece

12. Ha is-nmuarpamMmMe BOJSIHOTO Mapa M300pa)KeHO YeThIpe Pa3NuYHbIX npouecca: /-1, 1-2; 1-3;
1-4. YkaxxuTe COOTBETCTBUE MEKY MPOILIECCOM /-/ U €ro X 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 Cpeibl K X0JIOAHON Yepe3 pa3aesIFoNly0 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 PEXKUMY 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 JIMHBI BOJIHBI SHEPT U Jy4eil BO3pacTaer;
2) c yBeIIMYEHHUEM TEMIIEPATypPhl JJIMHA BOJHBI COOTBETCTBYIOINIA MAKCUMYMY
YMEHBIIAETCS;
3) c yBenMUYEHUEM TEMIIEpaTyphl Tella SHEPTHUSI €TO YBEINUNBACTCS;
4) c yBeaMueHUEM TeMIlepaTyphl JUIMHA BOJIHBI COOTBETCTBYIONIAs MAaKCUMyMY BO3-
pacraer.
18. Uto Takoe cioKHbIHM TermioooMen?
1) y4uTBHIBAIOUINII BCE BHJIBI TEITIOOOMEHA;
2) YYUTBHIBAIOIINN TEIJIOMPOBOAHOCTh U U3TYUCHHE;
3) YYUTHIBAIOLIMK KOHBEKLIUIO U U3TyYEHUE;
4) YYUTHIBAIOIIMK TETUIOMPOBOIHOCTH M KOHBEKITHIO.
19. IIpu 01MHAKOBBIX YCIOBUSAX CPEIHUI TeMIepaTypHbIi HAaop OoJIbIle B anmaparax:

1) C TIPSIMOTOKOM;
2) C IIPOTUBOTOKOM;
3) C TIOTIEPEYHBIM TOKOM.
20. CornacHo 3akoHy [lnaHka ¢ yBeIM4E€HNEM AJIMHBI BOJIHBI
1) WHTCHCUBHOCTD M3JIyUYCHUS BO3pACTAaET Ha BCEM JUAITa30He JUTHH BOJIH;
2) MHTCHCUBHOCTH M3JIyueHHs YObIBAIOT HA BCEM JHara3oHe JUIMH BOJIH;
3) SHEprus Jy4eil BO3pacTaeT NPy HEKOTOPOH JJIMHE BOJHBI TOCTUTAE€T MaK-
CUMyMa 3aTeM yObIBaeT;
4) WHTCHCUBHOCTH M3JIyUYCHUS HE MCHSICTCSI.
21. Koadurment rerionepenaan 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 NOTEPh;
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 BBIHYKJICHHYIO;

3) YMEHBUIUTH HauOOJIbIIIEe TEPMUUECKOE CONTPOTUBIICHUE;



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

1) TEIUIONPOBOHOCTb;
2) TeruIonepeaya;

3) KOHBEKIIHS;

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. YKaxuTe cCOOTBETCTBHUE BeanunHbl qaBiieHus 20 klla, 3anMcaHHOro B pa3IMyHbIX CHCTEMAX
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) =33 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
TEePMOAMHAMHYECKOTO [IUKIIA:

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 )KUIKOCTb
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 OJHOW eau-

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 ONpenenseTcs: KOJIUYECTBO TEIUIOTH B NU30XOPHOM MPOIECCE.

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. Ipu KakuX yCIOBUSIX BOZHUKAIOT MPOIECCH KUTIEHUS )KUAKOCTH?
1) npu HarpeBaHuu;
2) npu U3MEHEHUU arperaTHOro COCTOSHHUS;
3) npu OXJIAKIEHUU;
4) TIpu UCHapeHUHU.
15. Kakue ObIBAIOT peKUMBI KUTICHUS?
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 )KUIKOCTHIO U TIOBEPXHOCTHIO TBEPAOTO Te-
na;
3) ¢Qusuveckue cBONHCTBA )KHUIKOCTH;
4) COOTHOIIIEHNE MTOABEMHON CHJTbI, BOSHUKAIOIICH BCIICICTBUE PA3HOCTHU TIJIOTHO-
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 Y3PPEKTUBHBIM 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 OJHON Cpelbl 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 u3MepeHus KOJIM4eCTBa SHEPTUH SIBIISIETCS:
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. Temmneparypa 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 COO0M
CHJIaMH B3aHMOJCHCTBUS;

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

4) mpenCTaBISAIOT CUCTEMY MaTepUATbHBIX TOYEK, HAXOSAIINXCS 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 PaCIIy-
peHus).
10. Iuxn Kapro coctout u3 2* aagnabaTHBIX MPOIECCOB U 2*:
1) n30XOpHBIX; 2) N30TEPMUUECKHUX;
3) n300apHBIX; 4) MOTUTPOITHBIX.
11. Ha Ts-guarpaMmMe BoJsSHOTO napa H300pa)XeHO YeThIpe pa3InyHbIX mporecca: 1 -1;1-2; 1 -
3 u 1-4. VYKaxuTe COOTBETCTBUE MEKIY IPOIECCOM /-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 KaKkuX yCIOBUSAX BO3HUKAIOT MPOLIECCHI KUTIEHNS U KOHJCHCALIUH KHUIKOCTH:
1) npu HarpeBaHuu; 2) Ipu U3MEHEHHUH arperaTHOr0 COCTOSIHUS;
3) Ipu OXJaXKICHUH, 4) mpu KCTIapeHuH.
16. Kputnueckuii auaMeTp U30Js1UN 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. KoaddunmeHT Teriootaauu npy KarneabHOH KOHCHCAIIH 110 CPABHEHUIO C IJICHOYHOM:
1) 3HAUUTENTHHO BHIIIIC; 2) MEHbIIIE;
3) OIMHAKOBBIH.
19. Yto xapakTepusyer JaHHbIM KpuTepuid Nu:
1) oTHOIIEHHE CUJT UHEPIIUU C CHJIAMH BSI3KOCTH;
2) KOHBEKTUBHBIN TEINIOOOMEH MEXAY KHUIKOCTHIO U TOBEPXHOCTHIO TBEPAOIO Tela;
3) dpusnueckre CBOMCTBA KUAKOCTH;
4) COOTHOIIICHUE TTOHEMHON CHJIbI, BO3HUKAFOIICH BCIIEICTBUE Pa3HOCTH IIOTHO-
cTel KUAKOCTH U CHIIBI MOJIEKYJISIPHOTO TPEHHUS;
5) COOTHOUIEHUS 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 IpU 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. KoaQpUuIMeHTH TeTIoNpPOBOJHOCTHA YHCTHIX METAIJIOB, 32 UCKIIFOUEHUEM ATFOMHUHUS, C BO3-
pacTaHleM TeMIIepaTyphl:

1) yObIBaIOT; 2) yBEJIIMYUBAIOTCS;

3) HE MEHAIOTCS; 4) BHavaJie yBEIMYUBACTCS, 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 i 3akoHa ['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 MEPEXOUTH OT XOJIOJHOTO Telia K 0oJiee HarpeToMy caMa co0oif;

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

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

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

mporiecca.

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

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 UX HA3BAHUEM.

1-2 | M3oxopsslit nponecc U30- p 4
OapHBIi TIporiece

N3otepMuueckuii mpouecc

AnmabaTHBIN mporecc

s = const

11. Kak Ha3bIBaIOT MalIMHY, IPEAHA3HAYEHHYIO IS CKATUS Pa3IMUHBIX I'a30B?

1) Hacocowm; 2) KOMIIPECCOPOM;

3) neranaepom; 4) KOH/IEHCATOPOM.

12. YkaxuTe, KaK OMpeesieTCs] KOJTMYECTBO TEIJIOTHI B M300apHOM MpOIiecce.

D g=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 kpuTepralbHOE 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 IIJIOTHOCTEN 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. ITpuBeneHHbIN 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 XOJIOJHBIM 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 Dypsbe; 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 TETUIONPOBOJAHOCTH TBEPABIX TE;

5) ypaBHEeHUE ABUKEHUS BA3ZKOU KUIAKOCTH;

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

1) xapakTepu3yeT ClocOOHOCTh BEIIECTBA MPOBOIUTH TEIIOTY;

2) XxapakTepu3yeT HHTEHCUBHOCTD TEIUIO0OMEHAa MEXKTY KUAKOCTHIO H TOBEPXHO-
CTBIO KaHaJa;

3) BeIpakaeT KOJIMYECTBO TEIUIOTHI, MPOXOIAIIEH yepe3 eUHHUILY TOBEPXHOCTH CTEH-
KU B €JMHUILY BPEMEHU OT ropsveil K XOJIOAHOM Cpejie PU pa3HOCTU TEMIIEpaTyp MEXKIy HUMU
B 1°;

4) xapakTepu3yeT HHTEHCUBHOCTD JIYYUCTOTO 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 «y00s1emeopumenvho» 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 HayKH U BhIcIIero oOpa3oBanus Poccuiickoit deneparyn
HuxHexaMCKHii XUMUKO-TEXHOIOTMYECKII HHCTUTYT ((priinan)
(beneparbHOTO TOCYAAPCTBEHHOTO OIOIKETHOTO 00Pa30BaTEIHHOTO YUPEKACHUS
BBICIIIETO 00pa3OBaHUS
«Ka3zaHckuil HAalMOHAJIBHBIM UCCIIEIOBATEIbCKUI TEXHOJOTHUYECKUN YHUBEPCUTET»

Daxyromem mexaHuuecKuu

Kagpeopa T[1AXT

Hanpagsnenue noarotosku 19.03.02 «IIpoxyKTel NUTaHUS U3 PACTUTENBHOTO CHIPbSI»
[Mpoduns «Texnonorus xiaeda, KOHIUTEPCKUX U MAKAPOHHBIX U3ICITUAN

JlaGopaTopHbie padoThI
no nucuuiinae b1.B.16 «Temi1o- 1 XJ1aJ0TEXHUKA»

JlaGopaTopHbIe 3aHATHS 110 TUCIUIUTMHE MPOBOSATCS B CHEIUATBHO 000PY-
JIOBAaHHBIX JTA0OPATOPHUAX C MPUMEHEHHEM HEOOXOJUMBIX CPEJCTB 0Oy4YeHUs: Ja-
O6opaTtopHOro 000pyAOBaHHUS, 00Pa3lOB JJII UCCICAOBAHUN, METOIUUYECKUX TTOCO-
owuii. Llenp npoBeneHus J1a0OpPaTOPHBIX PadOT - MPAKTUIECKOE OCBOCHUE TEOPETH-
YECKUX TOJIOKEHUN JIEKITMOHHOTO MaTepHalia, a Tak)Ke BBIPA0OTKAa CTYJACHTAMH
OTIpe/IeJICHHBIX YMEHHUI 1 HABBIKOB CAMOCTOSTEILHOTO IKCIIEPUMEHTUPOBAHMUS.

[Ipu u3yyeHnn NUCIMIUIMHBI MPEAYCMATPUBACTCS BBHITIOJIHEHUE namu 1a0o-
paTOpHBIX PadoT:
JlabopaTtopHasi padora 1. «OnpenesieHne TEMI0eMKOCTH BO3yXa».
1./laTh onpeneneHre MacCoBOM, 0ObEMHOM U MOJIBHOM TETUIOEMKOCTH.
2.Kak 0603Ha4aroTcs ¥ B KaKUX €UHUIIAX U3MEPSIOTCS TEIJIOEMKOCTH?
3.YpaBHeHue, CBA3BIBAIOIIECE MEXy COOON TETNIOEMKOCTH.
4.00BSICHATH CMBICIT BEJIMYKMH, BXOJIAIINX B YpaBHeHUuEe Maiiepa?
5.Kakue cyiiecTByOT CIocoObl ONpeeaeHrs TeII0eMKOCTH ?
6.00BSICHUTD TEOPETUYECKHUI METO/ OTpe/IeTCHUS TETIOEMKOCTH.

JlaGopaTopnasi padora 2. «HccienoBanue nmpoueccoB N3MEeHEHUS COCTOSIHUSA
BJIA’KHOTO BO3IyXa».

1.Onpenenenue BIaKHOTO BO3/yXa, HACBHIILEHHOTO ¥ HEHACKIIIEHHOTO BJIaXHO-
ro BO31yXa.

2.Yto Ha3bIBaeTCs aOCOIOTHON U OTHOCUTEIBHOM BIIAXKHOCTHIO?

3.YTo Ha3bIBAETCS BIArOCOICPKAHUEM BO3/lyXa U TEMIIEPATYPOM TOUKH POCHI?

4.Kak onpeaestoT MI0THOCTh U SHTAIBIINIO BIAXKHOTO BO3ayxa?

5.Kakue nunumn n3zo0paxarorcs Ha id — IuarpaMMe BJIaKHOTO BO3yxa?

6.Kax wn300pakaroTCsi OCHOBHBIE TPOIIECCHI BIAXKHOTO BO3/yXa Ha id — nua-
rpammMe.

JlaGopatopnas padora 3. «Onpenesnenue ko3¢gduiueHTa TEmJIooT-
JAa4YM NMPHU BBIHYK/IE€HHOH KOHBEKIIUN»
1. UTto Ha3bIBa€TCSI KOHBEKTUBHBIM TEIJIOOOMEHOM?



Ot yero 3aBUCHUT KOA(P(PULIUEHT TEIO0TAUN?
Uro xapaktepusyert kputepuii PeitHonbaca?
OO61mumii B KpUTEPUATILHOTO YPABHEHHUS.
Urto xapaktepusyeT kputepuii ['pacroda?
3anucarb KpUTEPUAIbHOE YPaBHEHNE MPU BBIHYKIEHHOM JBHKECHUU
KHUJKOCTH B TpyOe.

ARl

JlaGopaTopHnasi padora 4. «MccienoBanue npoiecca Terioneperadu B KOxy-
X03MeeBMKOBOM TEIJIOOOMEHHOM anmnapare»

1.Yto Takoe Ternionepeaayda’?

2.B0 CKOJIbKO 3TanoB OCYUIECTBIISETCS MPOIIECC TEIIoNepeaaun?

3. Tunpl ¥ IPUHLKI ISHUCTBUS TETUIOOOMEHHBIX aIllapaToB.

4.YpaBHEHHE TEIJIOBOro OaaHca.

5.YpaBHeHuUE Temonepesayu.

6. OT 4ero 3aBUCUT TEMIIEPATYPHBIN HAIIOpP?

JlabopaTopHas padora 5. «H3y4deHue ycTpoiicTBa u padoTbl OLITOBOIO KOM-
MPECCOPHOT0 X0JI0AUIbHUKAY.

1. YTo BXOAMT B COCTaB XOJOAWIBHOIO arperata ObITOBOTO XOJIOIUIbHUKA?

2. J1is1 9ero ciry>KuT pelie TemnepaTypbl UCITAPUTEIISA?

3.Yrto obecnieurBaeT KOMIPECCOP B CUCTEME arperata U YTo OH ONPEIEsIeT y
XOJIOIUJIbHUKA?

4. Yto npeacTasisieT co00i KoHAeHcaTOp?

5.Yem OTIAMYArOTCS UCTIAPUTENN OT KOHACHCATOPOB?

6./17151 4ero ciy>KUT KanwuisgpHas Tpyoka?

7.I1puHuun paboThl XOJIOUIBHOTO arperara.

Martepuansl  nabopaTopHbBIX pabOT TpHBEACHBI B y4eOHO, y4ueOHO-
METOJUYECKIX MOCOOMsIX, pa3paboTanHbix Ha Kadeape [TIAXT:

1) CarmeeB A.A., l'anmumoa A.T. Termno- x1agoTeXHUKA | YIeOHO-METOIHMIECKOE
nocob6ue.- — Cankr-IleTepOypr : CBoe n3marensctBo , 2019 — 128 c.

2)CarneeB K.A., Xazuno M.P., CarneeB A.A., I'ymepoB @.M. «TepMmoauHamuka
¥ OCHOBHI TeIuIonepenauny : yueobnoe nocooue.- Hmxnekamck : HXTH 2016- 8lc.

Kpurtepuu onieHKH J1a00pPaTOPHBIX padoT

[Tpu moaroToBke K gabopatopHOil pabote mo aucuuiuinHe «Temno — u xia-
JOTEXHUKA» CTYJEHT JIOJDKEH BBIMOJIHUTD CIIEIYIOIINE BUJIBI paboT:

MunuMaabHbIid | MakcCHUMAJIbHBIA
Buabi pador 0aan 0an

CamocrosiTenbHas MpopadOTKa TEOpPeTH-
YEeCKOro marepuasia K JiabopaTopHOW pa-




oore

O3HaKOMIIEHHE C YCTAaHOBKOM, MpHUOOPOM,

METOJUKON BBHIMOJIHEHHUS J1TA00OPaTOPHON 1 2
paboThI
BrimonHenne HE0OXOAMMOTO — AKCHEPH- ) )
MEHTa
OOpaboTKa pe3yNbTaTOB HWCCICIOBAHUSA, ) 3
OCTpOeHHe TpaduKOB
AHanu3 pe3yNbTaTOB UCCIICIOBAHUS U BbI- ) 3
BOJI 110 paboTe

UTOIO : 8 12

Kpurepuu ouenku:

[Ipu u3yyeHun AUCUUIUIMHBI MpelyCMaTpUBAETCs BBIOJIHEHUE namu 1adopa-
TOPHBIX PadOT, 32 3TU pabOTHI CTYJEHT MOXKET MOJYYUTh MAaKCUMaJIbHOE KOJI-BO Oai-
n0B — 60. Kaoxwoan nabopamopnas paboma ouenugaemcsa no cieoyiouium Kpume-
puam:

OueHKa «OTIUYHO» CTABUTCS, €CJIM MHTEpBai OaiioB peltuHra cryaenra 11 <
R < 12 u cTyaeHT BBINIONHIET paboTy B MOJHOM 00BbeMe ¢ COOIIOIEHUEM HEOOXO -
MO MOCJe10BaTeIbHOCTU MPOBEACHUS ONBITOB U U3MEPEHUI; CAMOCTOSITENILHO U pa-
UOHAJIBHO MOHTHPYET HE00X01MMOe 000pyJ0OBaHUE; BCE OMBITHI MIPOBOJIUT B yCIIO-
BUSAX U PEXKHUMaxX, 00ECIIEUNBAIOIINX MMOTYYEHUE MPABUIBHBIX PE3YJbTAaTOB U BBIBO-
JIOB ¢ HANOOJBIIIEH TOUHOCTHIO; COOMI0aeT TpeOOBaHUS TIPaBUJI OE30MaCHOTO TPY/a;
B OTYETE MPABWJILHO M aKKypaTHO BBIMOJHSET BCE 3alUCH, TaOIUIbl, PUCYHKHU, Yep-
TEXU, TPaUKU, BHIYUCICHHUS; IPABUIIBHO OLICHUBAET TOYHOCTH PE3YJbTATOB U3MEPE-
HUI1; yMeeT BBIMOJIHATH aHAJIU3 MOTPEIIHOCTEN NPSAMBIX U KOCBEHHBIX U3MEPEHUI.

OrueHKa « XOpoIlo» CTaBUTCS, €CIIM UHTEepBall 0auioB peitunra crygeHta 10 <
R < 11 u BBIMOSTHEHBI TPEOOBAHUS K OIIEHKE 5, HO OBLIO JOMYIIEHO JBa - TPU HEJ0Ye-
Ta, WK He OoJiee 0/THOM HerpyOoit OMMOKY U OJTHOTO HEJoYeTa.

OueHKa «yJOBIETBOPUTENBHO» CTABUTCS, €CIUM MHTEpBaJl OaljioB peHTHHra
cryaeHta 8 < R < 10 u paboTa BITIOJTHEHA HE MOJTHOCTHIO, HO 00BEM BBITIOJHEHHOM
YacTU TAKOB, YTO IMO3BOJIAET IMOJYYUTh MPABUIIbHBIE PE3yibTaThl U BBIBOJBI; €CIIH B
XOJIe MPOBEJICHUS ONbITa U MU3MEPEHUN ObUIM TOMYLIEHBl OMIMOKH: @) OMBIT MPOBO-
JWICST B HEPALMOHAJBHBIX YCIOBUSAX, YTO MPUBENIO K MOJYYEHHIO PE3YyJIbTaTOB C
OO0JIBIION MOTPEITHOCTHIO; 0) B OTYETE JAOMYIICHO HE O0siee ABYX IPyOBIX OIIMOOK; B)
HE BBIIIOJIHEH COBCEM WJIM BBHITIOJHEH HEBEPHO aHAJINU3 MOTPEIIHOCTEH.

OneHka «HEyAOBIETBOPUTEIILHO» CTABUTCS, €CJIM 0ajul peUTUHTa CTYJIEHTa CO-
ctaBisgeT R<8 u paboTta BbINOIHEHA HE MOJHOCTHIO U 0ObEM BHITIOJTHEHHON YacTH pa-
OOTBI HE TMO3BOJISIET CJeNaTh MPaBUIbHBIX BBIBOAOB; €CJIHM OMBITHI, U3MEPEHUS, BbI-
YUCJICHUSI, HAOIIOACHUS IPOU3BOIUIUCH HEMPABUWIBHO.



MunuctepcTBo 00pa3oBaHus U Hayku Poccuiickoit denepamnuu
HwxHeKaMCKHUT XUMHKO-TEXHOJOTHUECKUN HHCTUTYT ((uiran)
beneparbHOTO TOCYAAPCTBEHHOTO OI0KETHOTO 00pa30BaTEIIbHOTO YUPEKACHHUS
BBICIIIETO 00Opa30BaHUs
«KazaHCKkHil HallMOHATBHBINA UCCIIEA0BATEIbCKUI TEXHOJIOTUUECKUN YHUBEPCUTET»

Dakynbmem mexaHudeckuil
Kadgheopa IIAXT

Hanpagsnenue noarotosku 19.03.02 «IIpoxyKThl NUTaHUS U3 PACTUTENBHOTO CHIPbSI»
[Mpoduns«TexHomorus xaeda, KOHAUTEPCKUX U MAKAPOHHBIX U3IETHID)

Tembl pedepatoB
o nucouruiniae b1.B.16 «Terwio- 1 Xi1aaoTeXHUKa

1. ITapoBas mammna Ilonzynosa N. 1.

2. Tennosas Teopema Hepucra.

3. OCHOBBI MEXaHUYECKOU TEOPUH TEIIOTHI (1o padotam JIomoHocoBa M.B.).
4. TlpuHIUIT COXpAHEHUS! YHEPTUU MPUMEHUTENBHO K XUMUYecKuM npoueccam (I
I'ecc).

5. ITapaMeTpbl COCTOSIHUS — SHTAIBIINASL U SHTPOIIHUSL.

6. D dext Jxoynsa-TomcoHa.

7. poccennupoBaHue peaabHbIX Ta30B.

8. JlBurarenu BHyTpeHHEro cropanus (uuki OTro).

9. JIBuraTenu BHYTpeHHEro cropanus (nuki Juzens).

10. JIBurarenu BHyTpeHHEro cropanus (uuki TpuHkiepa).

11. N'a3oTypOUHHAs yCTaHOBKA.

12.neanbHble IUKIIbI PEAKTUBHBIX JBUTATEIIECH.

13. Bo3ayuiHas XonoauiibHasi yCTaHOBKA.

14. [TapomKeKTOpHas XOJIOAUIbHAS YCTaHOBKA.

15. A6copO1imoHHas X0N0uIbHAsl yCTAaHOBKA.

Kpurepuu oueHnku :

- aKTYaJIbHOCTb TEMBI;

- COOTBETCTBUE COJIEPKAHUS TEME;

- riyOuHa popaboTKK MaTepuaa;

- MPABWJILHOCTH U TIOJTHOTA UCTIOJIh30BAHUS HCTOYHUKOB;

- ohopmitenue pedepara.

«Omauuno» - oml7 0o 20 6annoe - NpucyTCTBUE BCEX BBIIICYKA3aHHBIX TPEOO-
BaHMIi; 3HaHUE H3JI0’KEHHOI'0 MaTepuasna, yMEHHEe T'PaMOTHO M apryMEHTHUPOBAHO
U3JI0KUT TPOOJIEMbl; YMEHUE aHATU3UPOBATh (PAKTUYECKHM MaTepuan, cBOOOIHO



OecemoBath Mo JOOOMY TYHKTY pedepara, oTBeuaTh Ha MOCTABIECHHBIE BOTIPOCHI
o Teme pedepara.

«Xopowoy -om 13 0o 16 6annoe - menkue 3amedanusi 1o opopmieHuo pede-
paTa; He3HaYUTEeIbHbIE TPYIHOCTH MO OJHOMY M3 BBIIIECTIEPEUUCICHHBIX TpeOoBa-
HUU.

«Yooenemeopumenvno» om 10 0o 12 é6annoe - rema pedepara packpbita HeJ0-
CTaTOYHO IOJHO; HEMOJIHBIN CIUCOK JIUTEPATypbl U UCTOYHUKOB; 3aTPyIHEHUS B
W3JI0KEHUH MaTepuaa.
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