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Ilepeuensy komnemenyuil ¢ ykazanuem yposHeil ux opmuposanus

15.03.02 «TexHOJOrHYeCKHe MAIIIHHLI U 000PY/I0BAHHE)

(KOH U HAMUMCHOBAHHUC HaHpaBﬂeHI/ISI HOL[FOTOBKI/I/ CHeIII/IaJ'ILHOCTI/I)
«Oo0opvaoBanue HedrTerazonepepadoTKm)

Huoexc Cooepocanue Omanvt hopmuposanus Komnemenyuu
Komneme KomnemeHyuu (vkazams ece memsi u3 PII/])
Hyuu
" Jexyuu Ilpakmuueckue Jaoopamop | Kypcoeaa paboma HaumenoBanne
Hble OIEHOYHOT 0 CpeacTBa
3anamus,
o 3aHamun
aabopamopHblii
RPAKmMuKym
K-2.1 3HaeT  ocHOBHbIe  TeHAcHUUHU | Tema I-6 He npedycmompena Tema 1, He npedycmompena | DK3aMeH.
MOJIEpHHU3ALUKM O0OPYJOBaHUSA M ;: ema j’ KonTtponbhas pabora.
ema 4,
TEXHOJIOTHH Tema 5 JlaGopaTtopHast pabora.
HedrerazomnepepabOTKH
[IK-2.2 | Ymeer paspabarbiBaTh crocoObl | Tema 1-6 - Tema 1, - DK3aMeH.
BHCJIPEHUS HOBOW TEXHUKH U Tema 2, KonrponsHas paboTa.
TIepe1oBoit TEXHOJIOTHH Tema 4,
HedrerazonepepadboTKu Tema 5
JlaGoparopHas paboTa.
IIK-2.3 | Bnaneer HaBbIkamMu 10 BHeApeHwuto | Tema 1-6 - Tema 1, - DK3aMeH.
HOBOM TEXHMKH M TEXHOJOTHH ; ema j’ KontpossHas pabora.
ema 4,
HedrerazomnepepabOTKH Tema 5 JlaGopaTtopHas pabora.
I1K-3.1 3Haer OCHOBHEIE nporiecceol, | Tema 1-6 - Tema 1, - DK3aMeH.




MPOTEKalomue B 000pyI0BaHUH, UX Tema 2, Kontponbnas padoTa.
KOHCTPYKIIMH; METOIbl 00paboTKH ?M”? TlaGopatopHas pa6oTa.
uHbOpMAIIMM W aHajW3a JaHHBIX e
npu IPOCKTHPOBAHUHT
TEXHOJIOTUYECKOTO 000pYyIOBaHUS
HedrerazomnepepabOTKH

IIK-3.2 | Ymeer pa3buBaTh KOHCTpyKUUU HaA | Tema 1-6 Tema 1, DK3aMeH.
y3Ibl, COOpPOUYHBIE EOUHUILI | ; ema j’ KonTtponbhas pabora.
NeTaJH, yCTaHABIIUBAThH ux TZ‘Z‘; 5’ JlaGopaTtopHast pabora.
B3aMMOJICHCTBHE W BIIMSHUE Ha
TEXHOJIOTMYECKHI TTPOIIECC

I1K-3.3 Bnaneer HaBBIKaMU ananusza | Tema 1-6 Tema 1, DK3aMeH.
KOHCTPYKTOPCKMX pELIEHUH IIpH ;: ema 5’ Kontponenast padora.
MIPOCKTUPOBAHUHT TZ‘Z‘; 5’ JlaGopaTtopHnas pabota

TEXHOJIOTUYECKOTO 000pYyIOBaHUS
HedrerazomnepepabOTKH




Ilepeuensv oyenounvix cpeocme no oucuuniune (MooyJio)

dopma 00yueHus HanmeHnoBaHue O11eHOYHBIX KonunuecTBo 6amios
CPEICTB
Jlaboparopabie pabOTHI. max 30 - min 21
3a04Hast KontponbHas padota max 30 - min 15

DK3aMeH max 40 - min 24
dopma KOHTPOJIS SK3aMEH
Hroro max 100 - min 60




IlIkana ouenueanusn

Mudposoe
BbIpaKeHHe

Beipaxenue B
oanjax:

CioBecHoe
BbIpakeHHe

KpuTepun oneHKH HHAMKATOPOB J10CTHKeHHs TPH (hopMe KOHTPOJIS:

JK3aMeH / 3a4eT ¢ OLeHKOH

3a4veT

5

87 -100

OTanaHO
(3auTeHo)

OneHka «OTJIIMYHO» BBICTABISIETCA CTYNEHTY, €CIH TEOpPETHYECKOe
coJiep)KaHHe Kypca OCBOEHO TOJHOCTBIO, 0e3 MpoOeoB; MCUYEPIBIBAIOIIIE,
MOCIIE0OBATEIEHO, YETKO W JIOTUYECKH CTPOWHO W3JaraeT MaTepua,
CBOOOJIHO CHpaBISIeTCS C 3ajadyaMH, BONPOCAMH W JPYTUMHU BUAAMH
MIPUMEHEHHUS] 3HAHMIA, WCIOJB3yeT B OTBETE OMOJHUTENBHBIN MaTepuat
BCE MPEIyCMOTPEHHBIC MPOTPaMMON 3aJlaHWsl BBITIOJHEHBI, KA4eCTBO WX
BBITIOJTHCHHUS OIEHEHO YHUCIIOM OaJuloB, OJIM3KUM K MaKCHMalbHOMY;
aHAJIM3UPYET TIOJIyYEHHBIE PEe3yNIbTaThl; TPOSIBIAET CaMOCTOSTENLHOCTD
TIPH BBHITIOJTHEHUH 33 JaHIH

74 - 86

Xoporio
(3auTeHo)

OLeHKa «XOpOILIO» BBICTABISETCA CTYACHTY, €CIH TEOPETUUYECKOE
CoJiepKaHUE Kypca OCBOCHO IIOJHOCTHIO, HEOOXOAWMBIC MPAKTUYCCKHC
KOMIIETEHIINK B OCHOBHOM C(OPMHpPOBaHBI, BCE MPEAYCMOTPECHHEIC
MporpaMMoii  oOydyeHusI y4deOHBIC 3aJaHUS BBHITIOJIHEHBI, KadeCTBO UX
BBITIOJIHEHUST JOCTATOYHO BbICOKOE. CTYyIEHT TBEpAO 3HAET Marepual,
TPaMOTHO WM TIO CYIIECTBY H3JIaraeT ero, He JOIyCKas CYIIEeCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC.

60 -73

VY noeneTBopu
TEJBHO
(3auTeHo)

OueHka  «yHOBIECTBOPUTEIBHO»  BBICTABIACTCS  CTYIACHTY,  €CIHU
TEOPETUYECKOE COJICpKAHUE Kypca OCBOCHO YaCTUYHO, HO TPOOENBI He
HOCST CYIIECTBEHHOTO XapakTepa, OONBIIMHCTBO MPETyCMOTPEHHBIX
MPOTPaMMOii 3aJ]aHNH BBITIOIHEHO, HO B HUX UMEIOTCS OIIMOKH, PH OTBETE
Ha TMOCTaBJICHHBIA BOMPOC CTYJCHT JOMYCKA€T HETOUHOCTH, HEIOCTATOUHO
MpaBUIbHbIE (HOPMYJIUPOBKH, HAOIIONAIOTCS HAPYIICHUS JIOTHUYECKON
MOCIIE0BATEILHOCTH B U3JI0KEHHUH MTPOrPaMMHOTO MaTepHaa.

OreHka

«3adYTCHO»

CTYACHTY, C€CJIM OTBCThHI
TEMaM JUCHHUIUIMHBI I10CJICJOBATCIIbHEI,

JIOTHUYCCKH

HE3HAUUTENILHLIE HEIOYETHI
KaK
BBIBOJIA,

CTyJICHTA,

CaMOCTOATCIIBHOT'O

OLIMOKH U IIp

H3JI0KCHBI,

TaKue

BBICTABJISACTCA
Ha BOIPOCHI IO

JIOITYCKAIOTCS
B OTBETE
OTCYTCTBHE
pedeBbie

Hwmxe 60

Heynosnersop
UTENBHO
(He 3a4TEHO)

OneHka «HEyAOBIETBOPUTEIBHO» BBICTABISAETCS CTYIEHTY, €CIH OH HE
3HaeT 3HAYUTENBHOM YacTHM MPOrPaMMHOIO MaTepuana, JOIyCKaeT
CYLIECTBCHHbIE OINWOKH, HEYBEPEHHO, C OONBIIMMH 3aTpYIHEHHUIMU
BBITIONHSET TpPAaKTHYECKHe paboThl, HEOOXOIWMBIE  MPAKTHYECKHUE
KOMIIETEHIIMM He C(HOPMUPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX
MporpaMMoii O00yYeHHUs] YYEeOHBIX 3aJiaHHi HE BBIMOJHEHO, Ka4eCTBO WX
BBITIOJTHEHHS OIICHEHO YUCIIOM 0aJyioB, OJIM3KIM K MUHUMAJIEHOMY

OreHka
CTYJCHTY,

€CJIn

«HE 3a4TEHO»
CTYJEHT

BBICTABJISACTCA
HC 3HACT

OCHOBHBIX ITOHSTHH TEMBI JUCITUIIIINHEIL,
HC OTBCYACT Ha JOIIOJHHUTCIBHBIC U
HaBOJAIIMEC BOIIPOCHI MPECIIOAaBaTCIIA.




KpaTkasi xapakrepucTika oueHOUHBIX CpeIcTBa

Ne | Haumenoganue |Kpamkasa xapaxmepucmuka oueHounozo cpeocmea| IlIpeocmasnenue
n/n OUEHOYHO20 OUEHOYHO20
cpeocmea cpeocmea 6 ghonoe
1 2 3 4
1|JIaGopaTopHas OT0 BUI yueOHOH pabOTHI, LIENbI0 KOTOPOil siBisteTcsi | Tembl 1abopaTopHBIX
pabora H3y4deHue (uccrnemoBanue, HU3MepeHue)|paboT, KOHTPOJIbHBIE
XapaKTEPUCTHK JTAOOPAaTOPHOTO OOBEKTA. BOIIPOCHI 10 TEME
[{ens mabopaTOPHBIX 3aHATHI: OCBOCHHE M3y4aeMOM |1abopaTOpHOH
y4eOHOIl JUCHUMIUIMHBL, TPUOOpEeTEeHHE HAaBBIKOB|pabOThI
MPaKTUYECKOTO0 TMPUMEHEHMsI 3HAHUK  y4ueOHOM
JUCHUIUIMHBL  (AMCUUIUIMH) C  HCIOJb30BaHUEM
TEXHUYECKUX CPEICTB U (MI1) 000pyAOBaHUS
2|KonTtpoinbHas CpencTBo IpoBEpKU YMEHUN IPUMEHSITh Kommiexr
pabora MOJTy4YEHHBIEC 3HAHUS JUIsl pEIICHU 3a/1a4 KOHTPOJIbHBIX

OMpCACIICHHOI'O TUIIA 110 TCMEC UJIK Pa3aCily.

3aJaHuN 10
BapHaHTaM




MuHHCTEPCTBO HAYyKU U BhIcIIero oOpazoBanus Poccuiickoit denepannu
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huinan)
(benepaabHOro rocy1apCTBEHHOT0 OI0PKETHOTO 00pa30BaTEIbHOTO YUPESIKICHHS
BBICIIETO OOpa30BaHUS
«KazaHckuii HallMOHAJIBHBIN HCCIIEIOBATENBCKUM TEXHOJIOTHYECKUN YHUBEPCUTETY

Daxyromem mexaHuuecKuu

Kagpeopa T[1AXT

Hanpasnenne noaroroku 15.03.02 «TexHonornyeckre MaliHbl 1 000pyAOBaHUE
[Tpoduns «O6opynoBanue HedTerazonepepadoTKm

KoMIieKT 3K3aMeHAIIHOHHBIX BOIIPOCOB

no qucuumuinie b1.B.14 «Teopernueckne 0CHOBBI pacuera Temi000MeHa u

1.
2.

TEeMJIOTEXHUYeCKOro0 000pyA0BaHUD)

Tpu npocrermmx BUaa NepeHoca Tera.
OCHOBHBIE TIOJIO)KEHHUS] TEOPUM TEIUIONPOBOJHOCTH; CTAaUMOHAPHBIE U

HCCTAIUMOHAPHBIC TCMIICPATYPHBIC ITOJIA.

NN kW

9

10.
11.
12.
13.
14.
15.
16.
17.
18.

OCHOBHOI 3aKOH TEIIONPOBOAHOCTH (3akOoH Dypre).

HuddepennmansHoe ypaBHEHHE TEIJIONPOBOAHOCTH TBEPAOTO TENA.

KoadgduimeHT TenionpoBoIHOCTH U €ro (PU3NIECKUN CMBICIL.

TennonpoBOIHOCTD B TJIOCKOM CUCTEME.

TennonpoBOJHOCTh B IMJIIMHAPUYECKON CTEHKE.

Kputnueckuii tuameTp U30JISIUH.

[lepenaya TenaoThl Yepes3 MIOCKYIO CTEHKY.

Ilepenaya TennoThl Yepe3 HHJIMHAPUUECKYIO CTEHKY.

Bormpocs! unTeHCH UKy TeIionepeaayu.

[lepenada TemaoTH Yepe3 peOPUCTYIO CTECHKY.

Ilepenaua TenIOTHI YEpE3 MIAPOBYIO CTEHKY.

OCHOBBI TEOPUH KOHBEKTUBHOTO TETNIOOOMEHA.

Huddepennmanbabie ypaBHEHNS KOHBEKTUBHOTO TEIJIOO0OMEHA.

OcHOBBI TEOpHUH TO00US.

OOGuuit BUI KpUTEpUsl YpPaBHEHUS U YACTHBIC CITyYaH.
KOHBEKTUBHBIN TEMI000MEH TPH TypOYJCHTHOM JBIWKEHHUU >KUIKOCTH B

TpyOe.

19.
20.
21.
22.
23.

KOHBEKTUBHBIN TEMIOOOMEH MPU MONEPEYHOM OMBIBAHUHM OJMHOYHOMN TPYOBI.
KOHBEKTHBHBIN TEMIOOOMEH MPHU MONEPEUHOM OMBIBAHUH ITYYKOB TPYO.
KOHBEKTHBHBIN TEMIIOOOMEH MPU CBOOOTHOM JABUKEHUU CPEJIbI.
KoHBeKTUBHBIN TEJIO0OMEH NPU JIAMUHAPHOM JBM>KEHUU KUJIKOCTHU B TpyOe.
TennooOMeH npu KUNIEHUH KUIKOCTH.



24. TemnooOMeH MpH KOHACHCALMU Tapa. BnusHue paznuyHbX (aKkTOpoB Ha
TEMJI000MEH NIPYU KOH/ICHCALIUH.

25. Jlyuucteii TermooOMeH. TeroBoe mznydeHue. Knaccudukaruss usinydeHus
10 JUIMHAM BOJIH.

26. OcHoBBl TeriooOMeHa wu3inyudeHueM. IlormamartenpHas, oTpa)kaTrelbHas U
MPOITyCKaTeNIbHAs CIIOCOOHOCTD TE.

27. ChexTpaibHas W MHTErpalibHas u3nydaresibHas crocoOHocTh AUT. 3akoHbl
[Imanka u Buna.

28. WznyuarenbHas CTIOCOOHOCTH CEPOTO TeJia M MOHATHE CTEIIEHU YEPHOTHI.

29. 3akon Credana-bonpimana nns AUT. Pacuet usnydenus peaqbHbIX TEL.

30. 3akon Kupxroda. CBsi3p MeXIy H3Ty4yaTEJIbHOM M MOTJallaTeIbHON
CIIOCOOHOCTBIO TEJL.

31. DOxpanbl. U3nmyuenue ra3o. CioKHBIN TEMI000MEH.

32. Ilonsatue s3dpdexTuBHOr0 U3MydeHus. JIyducThii TEIII00OMEH MEXTY ABYMS
NapajuieIbHbIMU  TIJJACTUHAMM.

33. Tumnbl TenI00OMEHHBIX aNnapaToB.

34. OcHOBHBIE MTOJIO)KEHUS TEILIOBOTO pacuera. CpelHUI TeMIIEpaTypHBbIA HAMOP.

Kpurepuu ouieHKH 3HAHMH CTYIEHTOB HA JK3aMeHe
Ha sk3aMeHe CTyA€HT, OTBETHB HA MPU SK3AMEHALMOHHBIX BOIIPOCA, MOXKET
NOJIYYUTh MaKCUMAJILHOE KOJI-BO 0aiioB — 40.

OueHka «OTJMYHO» 33 OTBET HA I 60npoc BHICTABIAETCS, €CIIM UHTEPBAJ
oaytoB peritunra crygenta 11 <R < 13,3 u cTyaeHT:

- OKa3aJj ri1y0oKHUe U BCECTOPOHHUE 3HAHUS 10 BOIPOCY OuieTa B
COOTBETCTBHH C YU4E€OHOM TPOrpaMMOi, OCHOBHOM U JOTIOJIHUTEIIbHOM
JUTEPATYPOd, TPEOOBAHUI K BHIMOJHEHUIO COOTBETCTBYIOMIMX (DU3NUECKUX
3aK0HOB (6,5 <R < 7,7);

- CaMOCTOSITENBHO, JJOTUYECKH CTPOMHO U MOCIEAOBATENBHO U3JIaraeT
y4eOHbIN MaTepHall, JEMOHCTPUPYS YMEHUE aHATU3UPOBATh PA3IMYHbIC HAYUHBIC
B3TJISI/IbI, ApTYMEHTUPOBAHHO OTCTanBaTh COOCTBEeHHYIO mo3uniuio (1,5< R < 2,0);

- TBOPUYECKU CBSI3BIBAECT TEOPETUUECKUE MOJNOKEHUS ¢ IpakTukoil (1,5 <R <
2,0);

- obmamaet kynbTypoit peun (1,5 <R <2,0).

OneHka «XopoiI0» 3a OTBET HA 60NPOC BBICTABISAETCS, €CIIM NHTEPBAJ
O0aytoB peiitunra crygenta 9,6 <R < 10,9 u cTyneHt:

- MIOKA3bIBAET TBEP/BIE U IOCTATOYHO MOJIHBIE 3HAHUS 110 BONPOCY OujeTa B
COOTBETCTBHUHM C Y4€OHON POrpaMMOid, yBEPEHHO OPUEHTUPYETCS B OCHOBHOM
JUTEpPATypE, 3HAET TPeOOBaHUA K PU3NUECKUM 3aKoHaM (6,6< R <7,2);

- CaMOCTOSITENBHO U MOCJEI0BATEIBHO U3J1araeT yueOHbIi MaTepuall,
NPEANPUHUMAET MONBITKY aHATU3UPOBATh PA3JIMYHbIE HAYYHbIE B3IJISIIBI U
000CHOBaTh COOCTBEHHYIO MO3UIIMIO, IPH 3TOM JIOIIyCKAET HE3HAYUTEIIbHbIE
omm6ku (1,0 R < 1,3);

- YMEET CBA3BIBaTh TEOPETUUECKUE MTOJIOKEHUS C IPAKTUIECKON
nesarenbHocThio (1,0 <R < 1,2);

- oTMyaercs pasButoit peusto (1,0 <R < 1,2).



O1eHKa «y10BJIETBOPHUTEIbHO) 32 OTBET HA 80NPOC BHICTABIISIETCS, €CIIU
WHTepBaJ 0ayuioB peituHra cryjnenra 8< R <9,5 u cryaeHT:

- MIOKA3bIBAET TBEP/IbIE 3HAHUS 110 BOIIPOCY OMIIeTa B COOTBETCTBUU C
y4eOHOM IPOrpaMMOid, OpUEHTUPYETCS JIUIIb B HEKOTOPBIX JINTEPATYPHBIX
HMCTOYHUKAX, 3HAET OT/IeJIbHbIC TpeOOBaHMS K Pu3nueckuM 3akoHaMm (4,5 <R <
5,3);

- yueOHBIN MaTepHal U3JiaraeT penpoayKTUBHO, TOMYCKasi HEKOTOPbIE
ommoOku (0,9<R < 1,1);

- IPENPUHUMAET MONBITKA aHAJIU3UPOBATH PA3JIMUHbBIC HAYYHBIE B3TJISAIbI,
000CcHOBaTH COOCTBEHHYIO MO3UITHIO 110 TpeOoBaHuto npenoaaaTess (0,9 <R <
1,0);

- C TPYAOM YMEET YCTAHOBUTH CBSI3b TEOPETUUECKUX MOJIOKEHUN C
npaktukoi (0,8<R < 1,1);

- peub He Bcerja JoruuHa u nocienosarenbHa (0,9 <R < 1,0).

OueHka «Hey10BJeTBOPUTEIBLHO» 32 OTBET HA 60NPOC BHICTABIISIETCS, €CIIN
pedTunr crygenta R < 8 6anioB u CTyJEHT:

- IEMOHCTPUPYET HE3HAHNE OCHOBHBIX MOJIOXKEHUM Bompoca ouseta (R < 4);

- HE OPUEHTHPYETCS B OCHOBHBIX JINTEPATYypHbIX HcTOUHUKAX (R < 1,0);

- HE 3HAaeT TpeOOBaHUM K COOTBETCTBYIOIIMM (u3nueckuM 3akoHam (R < 1,5);

- HE B COCTOSIHUU J1aTh CAMOCTOSITEIbHBIA OTBET HA BOIIPOCHI, 000CHOBATH
cobctBeHHyro no3uimio (R < 0,5);

- HE YMEET YCTaHABJIMBATh CBA3b TEOPETUUECKUX MOJIOKEHUHN ¢ mpakTuKoil (R
<0,5);

- peub ci1abo pa3BuTa U ManoBbipazuTenbHa (R < 0,5).

Oyenka 3HauHull cCMyoeHmo8 Ha IK3dMeHe BhICTABIISETCA 10 pe3yJibTaTaM
OIICHOK 32 OTBETHI Ha BOIIPOCHI OMIIETA.

Llo pezynemamam omeemog Ha mpu 60NPOCaA 8blICMABIAECMCAL:

- «OMAUYHOY, €CIIU UHTEPBAJI PEUTHHTA 32 3K3aMeH cocTaBiisieT 33 < R < 40;

- «XOpowioy, €CIM UHTEPBAJ PEUTHUHTA 3a 3K3aMEH cocTaBiieT 28,8 < R <
32,7,

- «Y00871emeopumenbHo», €CIM UHTEPBAJI PEUTHHIA 3a 3K3aMEH COCTABJISET
24 <R <28.,5;

- (HEYO08IemMBOpUMENbHO», €CITN MHTEpBaN peituara R < 24 6amios.



MuHHCTEPCTBO HAYyKU U BhIcIIero oOpazoBanus Poccuiickoit denepannu
HwxHekaMCKkuii XUMUKO-TEXHOJIOTHYECKUI HHCTUTYT ((priran)
(dhenepaabHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTEILHOTO YUPEIKICHUS
BBICIIIET0 00pa30BaHUS
«Ka3aHCkuil HalMOHAIBHBIA UCCIEN0BATEIBCKUN TEXHOJIOTHUYECKUN YHUBEPCUTET

Dakynvmem mexaHuyecKuil
Kadgheopa IIAXT

Hanpasnenne noarorosku 15.03.02 «TexHonornyeckre MaliHbl 1 000pyAOBaHUE
[Ipodue «O60pynoBanue HedTeTazonepepadoTKm»

Kounrtpoabnas padora
no nucuuiiude b1.B.14 «Teoperu4eckune 0CHOBBI pacuyera
TeNJI000MEHA U TEIVIOTeXHUYECKOro 000py10BaHU»

1. Tennonepenayuein Ha3bIBACTCS:
1) mepeHoC Temia OT ropsiuei Cpesibl K XOJIOIHOM YEPE3 pa3AeIOIIy0 CTEHKY
2) OIHOBPEMEHHBIN NEPEHOC TEMIOTHI KOHBEKIMEN U TEILNIONPOBOIHOCTHIO
3) MEPEHOC TEIIa MEXKAY HEMOCPEACTBEHHO CONPUKACAIOIIMMUCA TEIAMH WA

YaCTSIMHU TEJI C PA3JIMYHON TEMIIEPATYPOU

2. Kpurnueckoe 3HaueHue kpurepus PeitHonpzca:
1) 2000
2) 2300
3) 3000
4) 3200
5) 10000

3. Kakue kpurepuanbHble ypaBHEHUSI COOTBETCTBYIOT IaHHBIM CITyYasiM:
1) Pa3Butblii TypOYJIEHTHBIN pEeXUM Ta30B a) Nu = f (Gr, Pr)
2) CBobOogHOE ABMYKEHUE KUJIKOCTHU 0) Nu=f(Re)
3) JlamuHapHO€ BHIKEHUE KUIKOCTU B) Nu = f (Re, Gr, Pr)

4. Ilpu KakuX YCIOBHUSX BO3HUKAIOT MPOLECCHI KUTIEHUS U KOHJEHCAIIUHU KUJAKOCTH

1) mpu HarpeBaHuu
2) 1pu U3MEHEHUHU arperaTHOro COCTOSIHUS
3) npu oxXJaKACHUU

5. C yBennyeHHEM BIaXXHOCTU MaTepuaia Kod(hpUIHMEeHT Terionepeaadu
1) He MeHseTcs
2) yObIBaeT
3) BO3pacraer

6. Kakue ObIBatOT pesKUMbl KHUIIEHUS



7. CornacHo 3akoHy Buna:
1) ¢ yBenMYeHHEM IJIMHBI BOJHBI SHEPTHS JIydeil Bo3pacTaeT
2) ¢ yBeJIMYEHUEM TEeMIEPaTyphl JJIMHA BOJHBI COOTBETCTBYIOIIAS MAKCUMyMY
YMEHBIIIAETCS
3) ¢ yBeIMYEHHEM TEMIIEPATYpPbI TEIa SHEPTHS €r0 YBEIUUNBACTCS
8. I1o CKOJIBKMM OCHOBHBIM CXE€MaM MOXET OCYLIECTBUTHCA IBHKEHUE HKUIKOCTH
B TEIJIOOOMEHHOM armapare
1) 2
2) 3
3) 4
4) 5
9. Uto Takoe CIOXKHBIN TeTII000MEH
1) y4uTHIBArOIINI BCE BUBI TETLIOOOMEHA
2) y4YUTHIBAIOUIUH TEMIONPOBOJHOCTh U U3TyUEHUE
3) y4YUTBHIBAIONIUN KOHBEKIIUIO U U3TyYEHUE
4) y4uThIBAIOLIMHI TEIIOMPOBOIHOCTh M KOHBEKIIMIO
10. OCHOBHOM 3aKOH TETUIONPOBOJHOCTH:
1) Q=kF-At
2) Q=oF-At
3) Q=—AF-t-(0t/On)
11. ITpu oqMHAKOBBIX YCIOBHSIX CPEIHUN TEMIIEPATYPHBINA HAOp OOJIbIIIE B
amnraparax
1) ¢ npssMOTOKOM
2) ¢ IPOTUBOTOKOM
12. Yto xapakTepu3yroT JaHHbIE KPUTEPUS:
1) Gr a) oTHOLIEHUE CUJI UHEPIIUHU C CUJIaM BSI3KOCTH
2) Ga 0) KOHBEKTHMBHBIM TEMJIOOOMEH MEXIY JKUJIKOCTBIO U
MOBEPXHOCTBIO TBEPIOTO TEJA
3) Nu B) pusnueckue CBOWCTBA KUIKOCTH
4) Pr  T) COOTHOIIIEHHE TOJABEMHOMN CHUJIbI, BOSHUKAIOIIEH BCJIEICTBUE
Pa3HOCTU IUIOTHOCTEH KUJIKOCTU U CHJIbI MOJIEKYJIIPHOTO TPEHHUS
5) Fo 1) cBA3p MeXIy CKOPOCTBbIO H3MEHEHHUS TEMIIEPATYPHOTO IOJIS,
¢uznyeCcKUMHU TMapamMeTpaMu pa3MepaMu Tell
6) Re €) coOTHOIIEHUS CUITBI TSDKECTU U CUJIbI MOJIEKYJIIPHOTO TPEHUS
13. CornacHo 3akony Ili1anka ¢ yBeIMUE€HHEM JJIMHBI BOJIHBI
1) UHTEHCUBHOCTh M3JIyYEHHUS BO3pacTaeT Ha BCEM Juana3oHe JIUH
BOJIH
2) UHTEHCUBHOCTb M3JTy4YeHUsl yObIBAIOT HA BCEM JIMAMA30HE JIJTUH BOJIH
3) sHeprus Jy4yed BO3pacTaeT MpU HEKOTOPOW JJIMHE BOJHBI JIOCTUTAET
MaKCUMyMa 3aTeM yObIBaeT
14. Tlo npunuuy padoThl TEIIOOOMEHHOTO anmapaTsl ObIBAIOT:
1) perenepatuBHbIE
2) cMeCUTEIIbHbIC
3) pekynepaTUBHBIE
4) 3MEEeBUKOBBIC



5) ¢ BHYTPEHHUM HMCTOYHHKOM TeIIa

15. KoaddunueHT Tennonepeaaun UMEET BU/I;
1

1) k=
) a, +0/A+a,
1

2 k=

SRR
a 1 a,

3) k:i+é+i
a, A a,

16. Bo ckoibKO pa3 yMEHBIIUTCS TEIJIOOTAa4Ya MPU YCTAHOBKE 2 HKPAHOB MEXKIY
napajuieIbHBIMU MJIACTUHAMU (€CITU TTOBEPXHOCTH CTEHOK M 3KPaHOB OJJUHAKOBBI)
1) 2
2) 3
3) 4
4) 5
5) 6

17. ®yHKIMEH KaKUX BEJIUMYUH SBIsSETCA KOAPOUITMEHT Terionepeaadu:
) a=f(w,Aupocxt,,t,;, 0L)

2) a=f(xyz7)

18. Kak Ha3pIBalOTCS OTJEIbHBIE MecTa O00OTrpeBaeMON IMOBEPXHOCTU, TJIC
3apOXKJIAI0TCS MY3bIPhKH Mapa

19. Ilpu KakuxX yCIOBMSIX CIPABEIIMBO YpaBHEHHE TEIIOBOrO OanaHca
1) mpu OTCYTCTBUU TEIUIOBBIX IOTEPh
2) npu OTCYTCTBHH II€peraga TeEMIEparyp
3) mpu OTCYTCTBUU CMEIIEHUsI 000UX TETUIOHOCUTEIICH
4) npu oTcyTCTBUHU (Ha30BBIX MEPEXO/IOB

20. 3akon Buna umeer Bun;

o A7
D 1o, _ecz/ﬂ 1
2 A :2,9
/
3) A, =24
T

21. Kakoe cymiecTByeT o0111ee paBuiIo AJ1s1 MHTEHCU(PUKAITUK TEIIoNepe1aun
1) yMEHBLIUTH TOJIIHUHY CTEHKH
2) 3aMEHUTH CBOOOJHYIO KOHBEKIMIO HA BBIHYKJIECHHYIO
3) yMEHbIIUTH HAaHOOJbIIIEE TEPMUUECKOE COIPOTUBIICHUE
4) 3aMeHHUTh MaTepHall Ha Ipyroi 6oJiee TEerIonpPOBOHBIN

22. Yto HazbIBaeTcs 3(PPEKTUBHBIM U3ITyUEHUEM



1) /fy'é = /fﬁia' +R- /fzaa
2) /fy'a = A + A A
3) /fy'a = /fﬁia' + (1 - A)/fma
23. TepMu4eCcKOe CONPOTHBIICHHE IIOCKOW M HUIMHIPUYECKON CTEHKH

1) 22.-lnd—2
d

1
o
72 <
)ﬂ,
d

3) L.]ni
21 d,

A
4) =
)5

24. Yto Ha3bIBAETCA KOHBEKTUBHBLIM TEILIOOOMEHOM
1) mporecc TermmooOMeHa MEXIY CTCHKOM M ABWXKYIIEHCS CPelo mpu

HAJIMYUU PA3HOCTH TEMIIEPATY]P
2) mpoluecc nepeHoca Termia OT OJIHOM Cpelibl K APYror 4yepe3 CTEHKY
3) cOBMECTHBIN IPOLIECC KOHBEKIIMU U TEIIOMNPOBOIHOCTH

25. Tpu mpocTenmmx BUAa NepeHoca Temna:
1) TernnonpoBOAHOCTH
2) Temonepenaya
3) KOHBEKIIUS
4) uznyuyeHue

26. KoadduimeHT TemMnepaTypornpoBOIHOCTH BbIpaxkaeTcs Hopmyioit

c
1) a=
) b
2) a="*-
c-A
3) azi
c.

27. Kakue pa3nu4aroT BUAbl KOHBEKIUU?

28. 3akon Kupxroda nmeer Bua:

1) —=—2=E,
1 AZ

2) 4=ﬁ:1
El E2

3) A=¢



29. KoaddurmeHTsl TETUIONPOBOMHOCTA YHUCTHIX METAJUIOB, 32 HCKIIOYECHUEM
ATFOMHUHMSI, C BO3PACTAHUEM TEMIIePaTYyPHI:

1) yObIBaroT

2) yBEIMYHMBAIOTCS

3) HEe MEHSIoTCS

30. KoaddunueHT Tennooraauu:
1) xapakTepusyeT ClioCOOHOCTh BEIIeCTBA IPOBOJIUTH TEILIOTY
2) xapakTepuzyeT HHTCHCUBHOCTh TEIUIOOOMEHA MEXIy IJKHUIKOCTh |
MOBEPXHOCTHIO KaHaa
3) BBIpakaeT KOJIMUYECTBO TEIJIOTHI, IPOXOIAIICH Yepe3 eANHUILY TOBEPXHOCTU
CTEHKH B €IMHUILY BPEMEHH OT TOpsiuei K XOJIOAHOW Cpefie MPU Pa3HOCTU
TEMIIEpaTyp MEXAy HUMHU B 1°.

31. OcHOBHBIC ypaBHEHUS /IS pacueTa TETUIOOOMEHHBIX alnapaToB:
1) ypaBHeHue ®@ypne
2) ypaBHEHHUE TeIIoNnepe aun
3) ypaBHEHUE TEIJIOBOTrO OajaHca
4) ypaBuenue HotoToHa — Puxmana

32. Beibepute cucremy audpdepeHIaibHbIX YpaBHEHUN Ji1 KOHBEKTUBHOTO
TEMI000MeHa:

1) ypaBHEHUE JBUKECHUS UCATBLHON KUIKOCTU

2) ypaBHEHHUE TEILUIONPOBOJAHOCTH KUIKOCTHU (IHEPTUH )

3) ypaBHEHHE TeII00OMeHa

4) ypaBHEHHE TEIIONPOBOAHOCTH TBEPABIX TEI

5) ypaBHEHHUE JBUKEHUS BSI3KOM KUJIKOCTH

6) ypaBHEHHUE CIUIONTHOCTH U HEPA3PHIBHOCTH

Kpurtepuu oieHKH KOHTPOJIbLHOH PadoThI:

PaGora ounenuBaercsa Ha «omauuno» om 27 0o 30 o6annoe: ecivi NaHbI
MpaBUJIbHBIE OTBETHI Ha 28 U 0ojiee BOIMPOCOB, T.€. NMPABUJIBLHO BBIIOJHEHO 88-
100% paboThI.

PabGora oueHuBaercs Ha «xopouwioy om 21 0o 26 0annos: eciv JaHbl
IpaBUJIbHbIE OTBETHI Ha 23 - 27 BONPOCOB, T.€. MPABWIBHO BBINOJHEHO 72-84%
paboTHI.

PabGora olnieHuBaeTcs Ha «yodoesiemeopumenvhoy om 15 0o 20 odannos:
€CJIM JIaHbl PAaBUJIBHBIE OTBETHI HA 18 - 22 BONPOCOB, T.€. MPABUIBHO BBIIIOJIHEHO
56-68% paboThI.

PabGoTa olleHMBaeTCs Ha «HEYO061E€MEOPUMENbHO»: €CIIA TPABUILHO
BBITIOJIHEHO MeHee 55 % paboThl.



MuHKHCTEPCTBO HAYyKU U BhIcIIero oOpazoBanus Poccuiickoit denepannu
HmwxHekaMCKkuii XUMUKO-TEXHOJIOTHYECKUI HHCTUTYT ((priran)
(dhenepaabHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTEILHOTO YUPEIKICHUS
BBICIIIET0 00pa30BaHUs
«Ka3aHCkuil HalMOHAIBHBIA UCCIEN0BATEICKUN TEXHOJIOTHUYECKUN YHUBEPCUTET

Dakynvmem mexaHuyecKull
Kadgheopa IIAXT

Hamnpasnenue nmoaroroBku 15.03.02 «TexHomorndeckne MalimHbl 1 000PYA0BaHUE)
[Ipodue «O60pynoBanue HedTeTa30mepepadoTKm»

JlabopaTtopHbie padoThI
no nucuniinde b1.B.14 «Teopernyeckne 0CHOBBI pacuyera
TeNJI000MEeHA U TEIVIOTEXHUYECKOro 000py10BaHU»

JlaGoparopHble 3aHATHS MO AUCLUILIMHE MPOBOSATCS B CIELIMATBHO
000py/1I0BaHHBIX JTA0OPATOPHUAX C IPUMEHEHHEM HEOOXOJUMBIX CPEICTB
o0ydeHwus: 1abopaTopHOTO 000pyAOBaHUS, 0OPA3IIOB ISl UCCIICIOBAHUH,
MeToanYecKux mocobuii. Llens mpoBenenus nabopaTopHbIX padoT -
IPAKTHYECKOE OCBOEHUE TEOPETUYECKUX MOJIOKEHUH JIEKIIMOHHOTO MaTepuara,
a TaKk)ke BbIpabOTKa CTy/I€HTaMU OTPEICICHHBIX YMEHUN U HABBIKOB
CaMOCTOSITEIILHOTO DKCTIEPUMEHTHPOBAHUSI.

[Tpu nzyuennn gucuumiubasl b1.B.14 «TeopeTrnyeckue 0CHOBBI pacyeTa
TeNJI000MeHA U TeIUIOTEeXHUYECKOro 000py10BaAHUD)
IpelycMaTpUBAETCs BHINMOIHEHNE 4 Ta00paTOpHBIX paboT:

JlaGoparopHnasi padora Nel. Onpenesienne ko3¢pPpuumnenra
TEeNJIONPOBOAHOCTH TBEPAOI0 MaTepHaJia.
1. Yrto Takoe TemionpoBOAHOCTh?
2. MexaHu3M pacrnpoCTpaHEHHUs TEIUIOTHl TEIUIONPOBOJHOCTHIO B MeETalljiax,
razax " *UJIKOCTSX.
3akoH Dypse.
Yro HazpiBaeTcs KO3(GUIMEHTOM TEIIONPOBOAHOCTH?
Kak BnusioT Temmeparypa, JaBI€HUE U BIAXKHOCTh Ha TEIJIONPOBOAHOCTH
MaTepuanoB?

whw



6. Kak onpenensercs temnepaTypa MeXy CJI0SIMH B MHOTOCIIOMHOM MJIOCKON
cTeHKe?

JlaGoparopHasi pabora Ne2. OnpenesieHne Ko3(pPuiueHTa TENJI00TAAYM NIPH
€CTeCTBEHHON KOHBEKLMH.

1.Yt0 Ha3bIBaeTCS] KOHBEKTUBHBIM TETLLIOOOMEHOM?

2.Kakue pa3nnyaroT BUIbl KOHBEKIIUN?

3.3akoH HrroToHa — Puxmana.

4.Kakue (GpakTopbl BIUSIOT HA KOHBEKTUBHBIN TEMI00OMEH?
5.OyHKIMEH KaKuX BEJIMYHH SBISIETCS KOA(DGUIIMEHT TETII00TaaqH?

6.Kaxkumu kputepusmu mojo0ust XxapakTepu3yeTcsi KOHBEKTUBHBIN TETI00OMEH
JUIA Ta30B U KUJIKOCTEN?

JlaGoparopHasi pabora Ne3. JlyuncTbii TEIJ1000MeEH.
1.Kak ocymiecTBisieTcs Ty4nuCThId TEMI000MEH?
2.Kakas cBsi3b MeXAy JJTMHON BOJHBI M YaCTOTOM KOJIeOaHMIt?
3.3akon Kupxroda.

4.Yto HazpiBaeTcs KOAP(OUIMEHTOM MOTJIOIIECHHS, OTPAKEHUS U IPOIYCKaHUs?
5.3akoHn [1nanka u ero rpadguueckoe n3o0paxeHue.
6.3axkoH Buna.

JlaGoparopnasi pabora Ne4, McciaenoBanue  mpoumecca TeIsioneperaqyu
B KO0KyX03MeeBHKOBOM TeIJIO0OMEHHOM anmapare.
1. Uto Ha3bIBaeTCs Termionepeaayeii?

2. Yrto HazpiBaeTcs KOAGGUIIMEHTOM TeIUIonepeaaun?

3. Onucate nepeaavy TEIIOThI UYEPE3 CTCHKY.

4.Yto Ha3bIBaeTCs TEMJIOOOMEHHBIM ammapaTom.?

5.Ha kakue rpynmel 1easiTcs TeNI000MEHHBIE anmnapathl?
6.OCHOBHBIE YpPAaBHEHUS IIPHU pacyeTe TEINIOOOMEHHBIX aNMapaToB.

Kpurtepun oneHku JiadopaTtopHbIX padoT

3a 3Tu paboThI CTYAEHT MOKET MOJIYYUTh MAaKCUMAIIbHOE KOJI-BO OAJJIOB —

30. Kascoaa nabopamopnasn paboma oyenusaemcs no ciedyrouum
Kpumepusam:

OreHKa «OTJIMYHO» CTaBUTCS, €CIM UHTEPBAJ OAJIJIOB PEUTUHTA CTyACHTA
6,7 <R <7,5 1 CTYyZEHT BBINIOJHSAET PabOTy B MOJHOM 00BEME C COOIOICHUEM
HE0OXOAMMOM MOCJIEeI0BATEILHOCTH MPOBEJCHUS ONBITOB U U3MEPEHUI;
CaMOCTOSITEJIbHO U PallMOHATILHO MOHTHUPYET HEOOX0MMOE 000pyA0BaHHE; BCE
OTIBITHI MPOBOAUT B YCIIOBUSIX U PEKUMAX, 00CCIICUMBAIOIIUX MOJTYyUYEHUE
IPAaBUJIbHBIX PE3YJIbTATOB U BBIBOJIOB C HAUOOJIBIIIEH TOYHOCTHIO; COOMIOAAET



TpeboBaHUs paBui 0€30MacHOro TpyAa; B OTUETE MPABUILHO U aKKYpPaTHO
BBITIOJIHSET BCE 3aIIUCH, TAOIUIIbI, PUCYHKH, YEPTEKH, IpadrKH, BBIYUCICHUS;
MPaBUJILHO OLEHUBAET TOYHOCTh PE3YJIbTATOB U3MEPEHUI; YMEET BBIIOIHATh
aHaJIu3 MOTPEIIHOCTEN NPSIMBIX U KOCBEHHBIX U3MEPEHUM.

O1nieHKa « XOpOIIIO» CTAaBUTCS, €CIM MHTEPBAJ OAJIOB pEUTHUHTra CTyAeHTa 6=
R < 6,7 u BbImOSTHEHBI TPEOOBAHUS K OLIEHKE 5, HO ObLIO TOMYIICHO ABA - TPH
HeJ0YeTa, WK He Oosiee 0HON HerpyOoii OIMOKY U OJJTHOTO HEJ0YETa.

OneHka «yIOBIETBOPUTENIBHO» CTAaBUTCS, €CJIM MHTEpBaJ 0ajIoB pedTHUHTa
crynenta 5,25 <R <6 u pabota BBINIOJIHEHA HE MTOJHOCTHIO, HO 00BEM
BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOTYYUTh IPABUIIbHBIE PE3YJIbTATHI U
BBIBO/IbI; €CITH B X0/1€ TPOBEICHUS OIbITA U U3MEPEHHUM OBLITU TOMYIICHBI
OIIMOKM: @) ONBIT IPOBOAMIICS B HEPALIMOHAIBHBIX YCIOBHSIX, YTO MPUBEIIO K
MOJTyYEHHUIO PE3yIbTATOB C OOJBIION MOTPEITHOCTHIO; 0) B OTUETE AOIMYIICHO HE
OoJee IBYX TpyObIX OIMOOK; B) HE BHIMOJIHEH COBCEM HJIU BBITIOJIHEH HEBEPHO
aHaJIKU3 TOTPEIIHOCTEH.

OneHka «HEyI0BIETBOPUTEIIBHOY» CTABUTCS, €CJIM Oallll peTHHra CTyIeHTa
coctaBiigeT R<5,25 u paboTa BbINOJIHEHA HE MOJHOCTHhIO U 00bEM BBITIOJIHEHHOM
gacTh paboThl HE TO3BOJISET ClIENAaTh IPABUIIBHBIX BHIBOJIOB; €CIIH OTIBITHI,
U3MEPEHHUS], BBIYUCIICHUS, HAOTIOACHUS TPOU3BOIMINCH HETIPABUIIBHO.

Kpurtepun ouenku j1adopatopHoii padoTsl
[Ipu moaroroBke k JabopatopHoi padbore mo aucuunaunne b1.B.14
«TeopeTnyeckue 0OCHOBBI pacyeTa TeNmJIOOOMEHa U
TeNJIOTEXHUYECKOT0 000PYy10BAHUS
CTYJIEHT JOJIKEH BBITIOJHUTD CJIEAYIOIINE BUIbI padoOT:

MunuMaabHbId | MakcuMaJdbHBINA

Buner pador 0aan 0an

CamocrosiTenbHas mpopaboTka
TEOPETUYECKOr0 MaTtepuaia K 1,05 1,5
JabopatopHOi paboTe

O3HaKOMIIEHHE C YCTAaHOBKOM, MPUOOpPOM,

METOJMKOU BBIMOJHEHUS JJabOpaTOPHOU 1,05 1,5
paboTHhI
Brimonaenne He00X01uMOTO 1.05 15
DKCIIEPUMEHTA ’ ’
OOpaboTKa pe3yIbTaTOB UCCIEAOBAHMS, 1.05 15
MOCTPOCHHUE TpauKOB ’ ’
AHanu3 pe3yiabTaTOB UCCIEI0OBAHUS U

1,05 1,5

BBIBOJI 10 paboTe

UTOIO : 5,25 7,5




Matepuansl 1a00paTOpHBIX pabOT MPHUBEACHBI B Y4eOHOM TOCOOHH,
pazpaboraHHOM Ha Kadeape :

CarneeB K.A., XazunoB M.P., CarneeB A.A., I'ymepoB @.M. «TepmoanHaMuka u
OCHOBBI TeIIonepenauny : yaueobHoe nocooue.- Huxnekamck : HXTH 2016.- 81 c.
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