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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 Imanvt 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 JlaGopaTtopHast 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




Ilepeuens

OUCHOYHbIX cpedcme no

oucyuniune

®opma o0yueHus

HanMeHoBaHMe O1lI€HOYHBIX CPEICTB

KoandyecTBO 0a/1710B

Ounas,
OYHO-3a0YHas

JlaboparopHbie pabOTHI. max 30 - min 21
Tecr max 30 - min 15
DK3aMeH max 40 - min 24
dopma KOHTPOJIS IK3aMeH

Hroro max 100 - min 60

®dopma 00yueHus HanmenoBanme O1IeHOYHBIX KonuuecTBo 6amios
CpeACTB
JlaboparopHbie pabOTHI. max 30 - min 21
3204Has KonrponbHas pabora max 30 - min 15
DK3aMeH max 40 - min 24
dopma KOHTPOJIS 3K3aMEH
Uroro max 100 - min 60

(mooynw)




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 CIHpaBIsIeTCS 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 CaMOCTOSTENFHOCTD
TIPH BBITIOJTHEHUH 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  oO0ydyeHusI y4deOHBIC 3aJlaHUS 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,  €CIU
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, HEIOCTATOYHO
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 3HAUUTENBHOM YacTHM MPOrpaMMHOIO MaTepuana, JOIyCKaeT
CYLIECTBCHHbIE OINWOKH, HEYBEPEHHO, C OONBIIMMH 3aTpYIHEHHUIMU
BBITIONHSET TpPAaKTHYECKHe paboThl, HEOOXOIWMBIE  MPAKTHYECKHUE
KOMIIETEHIIMM He C(HOPMUPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX
MporpaMMoii O00yYeHHUs] YYEeOHBIX 3aJlaHHi 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

M | Haumenosanue |Kpamkas xapakmepucmuxa oyenounozo cpeocmea| Ilpeocmaenenue

n/n OUEHOUHO020 OUEHOUHO20
cpeocmea cpeocmea 6 ghonoe
1 2 3 4
1|JIaGopaTopHas OT0 BUI yueOHOH pabOTHI, LIENbI0 KOTOPOil siBisteTcsi | Tembl 1abopaTopHBIX
pabora H3y4deHue (uccrnenoBanue, HU3MepeHne)|paboT, KOHTPOJIbHBIE
XapaKTEPUCTHK JTAOOPAaTOPHOTO OOBEKTA. BOIIPOCHI 10 TEME

[{ens mabopaTOPHBIX 3aHATHI: OCBOCHHE M3y4aeMOM |1abopaTOpHOH
y4eOHOIl JUCHUMIUIMHBL, TPUOOpEeTEeHHE HAaBBIKOB|pabOThI
MPaKTUYECKOTO0 TMPUMEHEHMsI 3HAHUK  y4ueOHOM
TUCIUIUIMHBL  (JUCIHUIUIMH) C  HCIOJIb30BAHUEM
TEXHUYECKUX CPENCTB U (MIK) 000pyAOBaHUS

2|KonTtpoinbHas CpencTBo IpoBEpKU YMEHUN IPUMEHSITh Kommiexr
paborta MOJTYYCHHBIC 3HAHUS JUTsl pEIICHUS 3a/1a4 KOHTPOJIBHBIX
OMPEIETICHHOTO TUIIA 110 TEME UJTU Pa3eIy. 3aJJaHuH 110
BapuaHTaM
3|Tect CucreMa cTaHgapTU3UPOBAHHBIX 3a/IaHHI, Dol TECTOBBIX
MO3BOJISIOIIAs ABTOMATU3UPOBATH MPOLEAYPY 3aJJaHui

M3MEPEHUs YPOBHS 3HAHUN U YMEHUI
oOyuJatorerocs.




MuHHMCTEpPCTBO HAYKH M BBICIIETO 00pa3oBanus Poccuiickoit deneparuu
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 «TexHonornyeckue MalinHbl 1 000pyAOBaHUE
[Tpoduns «O6opynoBanue HedTerazonepepadoTKm

KonTtpoJsbnas padora

3amaua Ne 1.

Onpenenuthb
TEIIONPOBOAHOCTBIO:

1) depe3 OTHOCIONHYIO IJIOCKYI0 METAIUIMUECKYIO CTEHKY TOJIIUHOMN O;

IIJIOTHOCTB TCIIJIOBOT'O IIOTOKa q, rnepecaaBacMoro

2) 4depe3 IBYXCIONMHYIO IJIOCKYIO CTEHKY: I€pBasi CTEHKA MOKPHITA INIOCKUM
CJIOEM U30JILUU TOJIIHUHOM Oy

TeMrmeparypsl BHENIHUX TOBEPXHOCTEM t;; M to B 000MX clydasx
OJMHAKOBHEI.
JlaHHBIC 715 peIIeHUs 3a/1a9d B3STh U3 Ta0I. 1.
Tabmauma 1
Hocnenusas | Marepuan | Tonmmua | te, | te2, | [Ipexmocaennsas | Marepuan | Toamuna
uudpa CTEHKH creaku | °C | °C | uudpa umdpa | m3onsuuu | H30aAHH
mudpa Oc, MM Ou, MM
0 Menp 2 190 | 50 0 Acbect 20
1 AnroMuHUN 3 180 | 40 1 Hakunb 10
2 Cranp 4 170 | 50 2 [Tenomnact 40
3 Hepx. 2 160 | 60 3 Haxunb 10
CTaJlb
4 Yyryn 5 150 | 40 4 Pesnna 50
5 JlaryHn 3 180 | 50 5 Acbect 10
6 Menp 2 170 | 60 6 Pesnna 40
7 AnmoMuHUN 3 160 | 50 7 Hakunb 10
8 Cranp 4 150 | 60 8 [leHomnact 50
9 Yyryn 4 140 | 70 9 Acbect 10




3amaua Ne 2.

[Io Tpybe nmuuod 1=3 M W BHYTpeHHUM aAuamMeTpoM d, M JBHXKETCS
XKUJKOCTh cO ckopocThio W, M/c. CpeniHue 1o JJIMHE TeMIepaTyphl CTCHKU TPYOBI
te, °C, U )KUIKOCTH ty,’C.

Paccuurath cpennuii KOd()(PUIMEHT KOHBEKTHBHBIM TEIUIOOTAAYM K
JKHIKOCTH MJIM OT Hee K CTCHKE.

JlaHHBIE SIS pEIICHUS 3a/1a4u B3STh U3 Ta0J.2.

Tabmuma 2
Hocaeansis d, Mmm W, m/c | Hpexnocaennsis te, °C tu, °C Kuakocrs
uudpa uudpa mudppa
mudpa
0 0,010 0,1 0 20 120 TpaHnc.macio
1 0,012 0,5 1 30 110 ['munepun
2 0,014 0,8 2 4 100 Bona
3 0,016 1,0 3 50 90 TpaHnc.macio
4 0,018 1,5 4 60 80 ['munepun
5 0,020 2,0 5 70 50 Bona
6 0,013 2,5 6 80 50 Tpanc.macio
7 0,015 2,0 7 90 40 ['munepuH
8 0,017 1,5 8 100 30 Bona
9 0,020 1,0 9 120 20 TpaHnc.macio
3agaua Ne 3.

OnpenenuTs TJIOTHOCTh JYYHCTOTO IIOTOKA TeIla (; MEXIYy ABYyMS
MapaJJICTIbHBIMU TUIOCKOCTAMH, HUMEIONMMHU TeMIepaTypbl t; U t, U CTENEHH
YEpHOTHI € M €. Kak HU3MEHUTCS (;, €CJIU MEXAY IJIOCKOCTSIMH YCTAaHOBUTH
TOHKHWU JINCTOBOM 3KPaH CO CTETNIEHBIO YEPHOTHI &€,.

JlaHHBIC 7151 peIICHUS 3a/1a9d B3STh U3 Ta0J.3.

Tab6mumna 3
Mocnennss €1 ) & IlpeanociaeaHss t1,°C t2,°C
uudpa uudpa mudppa
mudpa
0 0,62 0,35 0,22 0 380 30
1 0,65 0,42 0,42 1 450 40
2 0,72 0,68 0,16 2 500 50
3 0,75 0,35 0,42 3 550 60
4 0,82 0,65 0,35 4 600 20
5 0,35 0,82 0,15 5 650 70
6 0,42 0,62 0,42 6 700 65
7 0,22 0,32 0,65 7 750 35
8 0,18 0,75 0,45 8 680 75
9 0,88 0,82 0,25 9 570 45
3agaua Ne 4.

[lmockas crajibHasi CTEHKA TOJIIMHOM O, OMBIBAETCS C OJIHOW CTOPOHBI
TrOpsiYMMHU Tra3aMyd C TEMIEPATypor tx;, @ C JPYroM CTOPOHBI — BOJOU C




TEMIEPATYPOH tyo. OnpenenuTs ko3 ULKEHT Teronepeaadn k oT ra3oB K Boje,
MJIOTHOCTh TEIUIOBOTO MOTOKA M TeMIEepaTypy o0eux MOBEPXHOCTEH CTEHKH, €CIU
W3BECTHHI KOA(PGUIIMEHTHI TEIJIOOTIAaYu OT Ta3a K CTEHKE 0f M OT CTEHKH K BOJIC
02, a KOO(POUIIMEHT TETUIONPOBOIHOCTH CTaNM Ac=50 Bm/(m-2pad). OnpenenuThb
TaK)K€ BCE YKa3aHHBIE BBINIE BEIMYWHBI JUISI Cydas, €CId CTeHKa, OMbIBaeMas
BOJOM,  TOKpPOETCA  CJIOEM  HAKWMW  TOJNIMIMHOM Oy  KO3(HUIHEHT
TEIUIONPOBOAHOCTA HAKUMU A, =0,5 Bm/(m-epad). llokazaTh, Kak HU3MEHUTCS
XapakTep 3aBUCUMOCTH TEMIIEPATYPhI OT tyi 10 tyr MO ToNMMHE cliosi. OOBICHUTH

BIIMSTHUE OTJIOXKEHUSI HAKUITM Ha TeIlonepeiayy.
JlaHHBIE SIS peIICHUS 3a/1a4u B3SITh U3 Ta0.4.

Taomuna 4
Mocnequsist | dc, MM | Ou, mm @ | m Ilpeanociaeaus tuct, °C tu2, °C
uugpa Bm /(M - 2paod) s uugpa
mudpa mmdgpa
0 14 1,0 32 1200 0 300 50
1 16 1,5 35 1400 1 350 60
2 18 2,0 38 1600 2 400 70
3 20 2,5 40 1800 3 450 80
4 22 3,0 42 2000 4 500 90
5 15 1,0 45 1200 5 300 50
6 17 1,5 50 1400 6 350 60
7 19 2,0 55 1600 7 400 70
8 21 2,5 60 1800 8 450 80
9 23 3,0 65 2000 9 500 90
3amaua Ne 5.

OnpenenuTh MOBEPXHOCTh HArpeBa PEKYNEepaTUBHOIO BOJOBO3YIIIHOIO
TEIJIOOOMEHHUKA  OpU  HPSIMOTOYHOM W MPOTUBOTOYHOM  JBHXKEHUU
TerioHocutened. Jlns o0eux cxem TeImI00OMEHHUKOB TMPEICTaBUTh TpauKu
U3MEHEHHUs] TEMIIepaTyp TEIJIOHOCUTENEH BJOJIb IMOBEPXHOCTU TEIIOOOMEHA.
VYkazaTh IpeuMyIecTBa MPOTUBOTOYHONW CXEMBbI TEIJIOOOMEHHHUKA 10 CPABHEHUIO
c mpsMOTOYHOM. OOBEMHBIN pacxon Bo3ayxa Vi (IIpM HOPMalbHBIX YCIOBUSIX),
cpennuii ko3pUIMEHT Temonepeaayn OT Bo3Ayxa K Boae k, Temmeparypa

Bo3gyxa I, U [, W TEeMIEpaTypbl BoAbl /{, U [, COOTBETCTBEHHO Ha BXOJC U

3

BBIXOJC U3 TENJI000MEHHHKA B3ATh U3 Ta0JL.5.

Ta0muma 5
ITocaennsisn K,
uugpa 10°° v, M B—m Tpennocreansis Lo l.s f, t,
mudpa Mm* - 2pad Hppa mmppa
0 10 2 0 340 130 15 100
1 15 23 1 360 140 20 110
2 20 19 2 400 180 25 130
3 25 18 3 430 220 30 150
4 30 25 4 460 240 35 160
5 35 21 5 480 210 40 170
6 40 27 6 510 190 45 140




7 45 22 7 470 200 50 160

o0

50 24 420 230 30 170

o0

9 55 26 9 380 120 40 100

Kpurtepuu oieHKH KOHTPOJLHOM PadoThI:

KonTtpoarHast paboTta olieHUBaeTCsl HA «omauuHo» om 26 oo 30 oannos:
eciu 4 3aJ1a4M BBIMOJIHEHBI MPABUIILHO, a B OJTHOM 3a71a4€ UMEIOTCSI HEI0UYETHI.

KontpoarHast paboTta olieHUBaeTCs Ha «xopouto» om 21 oo 25 éannos:
ecyM 3 3aJ]a4M BBIMOJIHEHBI MPABUIILHO, 4 B JIBYX 3aJ]a4aX UMEIOTCSI HEI0YETHI.

KontponrHast paboTa olleHUBAaETCS Ha «y00s1emeopumenvHo» om 15 oo
20 6annoe: ecnu 3 3aa4u BBIIIOJHEHBI IPABWIBHO, a B JIBYX 33Ja4ax JOIYIICHBI
OTIMHUOKH .

KonTponbHast paboTa OLIEHUBAETCA HA «HEYO0B1€mE0PUMENbHO»: eClu 2
3a/laud BBINOJIHEHBI MPAaBUIBHO, @ B TPEX 3ajlayax HMEIOTCS HEJ0YEThl WIIU
JIOTTYIIIEHBI OIITHOKH.




MuHHCTEpPCTBO HAYKH M BBICIIETO 00pa3oBanus Poccuiickoit deneparuu
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((uinan)
(enepaabHOro rocy1apCTBEHHOT0 OI0PKETHOTO 00pa30BaTEIbHOTO YUPESIKICHHS
BBICIIETO OOpa30BaHUS
«KazaHckuii HallMOHAJIBHBIN HCCIIEIOBATENBCKUM TEXHOJIOTHYECKUN YHUBEPCUTETY

QDaxyromem mexaHuuecKuu
Kadgheopa IIAXT

Hamnpasnenue nmoaroroBku 15.03.02 «TexHomorndeckue MalimHbl 1 000PYA0BaHUE)
[Tpoduns «O6opynoBanue HedTerazonepepadoTKm

KoMmiekT 3K3aMeHalMOHHBIX BOIIPOCOB
no aucuumiude b1.B.14 «Teopernyeckne 0CHOBBI pacyeTa Temi000MeHa 1
TEeMJIOTEXHUYeCKOro0 000pyA0BaHUD)

1. Tpu npocteimux BUAa nNepeHoca Tera.

2. OCHOBHBIE TIOJIOKEHHUS TEOPUU TEIUIONPOBOJHOCTH; CTAaUMOHAPHBIE U
HECTALIMOHAPHBIE TEMIIEPATYPHBIE TTOJIS.

OCHOBHO 3aKOH TEIUIONPOBOAHOCTH (3akOoH Dypre).

HuddepennmansHoe ypaBHEHHE TEIJIONPOBOAHOCTH TBEPAOTO TENA.
KoadduimenT TennonpoBoJHOCTH U €ro PU3NYECKUN CMBICI.
TennonpoBOIHOCT B INIOCKON CUCTEME.

TennonpoBOIHOCTS B UIMHAPUYECKON CTEHKE.

Kputnueckunii nuaMeTp U30Is1HH.

9. Ilepenaya TEmIOTHI YEPE3 IIIOCKYIO CTEHKY.

10. Ilepenaya TeniaoThl Yepe3 HUINHIPUUECKYIO CTEHKY.

11. Bomnpockl uHTEHCHpUKAIINK TETUIOTIEpEIayun.

12. Tlepenaua TemIOTHI yepe3 PeOPUCTYIO CTCHKY.

13. Ilepenaya TENMIOTHI YEPES MAPOBYIO CTEHKY.

14. OcHOBBI TEOpHH KOHBEKTUBHOTO TETNIOOOMEHA.

15. duddepenimanbabie ypaBHEHUSI KOHBEKTUBHOTO TEMIOOOMEHa.

16. OcHOBBI TeOpHUH TOAOOUS.

17. OOwmuii B KpUTEpUsl ypAaBHEHUS U YaCTHBIE CIIy4aH.

18. KoHBEKTHUBHBIA TEIUIOOOMEH MpU TYpOYJIEHTHOM [BHXKEHHH >KUJIKOCTH B
TpyOe.

19. KoHBEKTHBHBII TEIJIOOOMEH MPH MONEPEYHOM OMBIBAHUU OJIMHOYHOU TPYOHI.
20. KoHBEKTHBHBIN TEIIOOOMEH MPHY NONEPEYHOM OMBIBAaHUH ITy4KOB TPYO.

21. KoHBEKTUBHBIN TEIIOOOMEH IPU CBOOOJHOM JABUKEHHUU CPEJIbI.

22. KoHBEKTUBHBIN TEIUIOOOMEH MPU JAMUHAPHOM JBUKEHUH KUAKOCTU B TPyOE.
23. TemooOMeH NMpu KUIIEHUH KUKOCTH.

24. TemmooOMeH mpu KOHACHCAIMM Tapa. BnusHue pa3nuuHbiX (aKTOPOB Ha
TEII000MEH IIPU KOHJICHCAIIUH.

XN kW



25. Jlyuuctsiii TermooOMeH. TersoBoe u3nydenue. Knaccuduxanus nzmyueHus
10 JUIMHaM BOJIH.

26. OcHoBBI TemnooOMeHa uznydeHueM. llormamarenbHas, oTpaxaTellbHas U
IpOITycKaTelIbHasl CIOCOOHOCTH TEll.

27. ChexTpaibHas U MHTErpalibHas u3aydaresibHas crocoOHocTh AUT. 3akoHbl
IInanka u Buna.

28. M3nyudarenbHasi cCIOCOOHOCTb CEPOTO TENa U MOHITHE CTENIEHU YEPHOTHI.

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

30. 3akon Kupxroda. CBs3p MeXIy H3TydyaTEJIbHOW M MOTJallaTeIbHON
CIOCOOHOCTBIO TEJl.

31. Oxpanbl. U3myuenue ra3oB. CioXHbIM TEMI000MEH.

32. Tlonstue s¢dekTuBHOrO M3IydeHus. JIyducThiil TEIIOOOMEH MEXAy IBYMs
napajuleIbHbIMU  TUTACTUHAMU.

33. Tumnbl TeNI00OMEHHBIX aNNapaToB.

34. OcHOBHBIE MTOJIO)KEHUS TEIIOBOTO pacuera. CpelHUI TeMIIepaTypHbIA HAMOP.

Kpurepuu ouieHKH 3HAHMH CTYIEHTOB HA JK3aMeHe
Ha sk3aMeHe CTyI€HT, OTBETHB HA MPU FK3aMEHALMOHHBIX BOIIPOCA, MOXKET
NOJIYYUTh MaKCUMAJILHOE KOJI-BO 0aiioB — 40.

OneHka «OTJIMYHO» 32 OTBET Ha I onpoc BBICTABIAETCA, €CIIU UHTEPBAII
OoayoB pertunra ctynenra 11 <R <13,3 u cTyneHT:

- MOKa3aJj ri1yOoKHUe U BCECTOPOHHUE 3HAHUS 1O BOIPOCY OuieTa B
COOTBETCTBHHM C YU4€OHOM ITPOrpaMMOii, OCHOBHOM U JOTIOJIHUTEIIbHOM
JUTEPATYPO, TPeOOBAHUI K BBIMOJIHEHUIO COOTBETCTBYIOMIMX (DU3NUECKUX
3aK0oHOB (6,5 <R < 7,7);

- CaMOCTOSITEIBHO, JJOTUYECKH CTPOMHO U MOCIEA0BATENbHO U3JIaraeT
y4eOHbII MaTepuall, AEMOHCTPUPYS YMEHUE aHATU3UPOBATh PA3IMUHbIE HAYYHBIE
B3TJISIbI, ApTYMEHTUPOBAHHO OTCTanBaTh COOCTBEeHHYIO no3uniuio (1,5< R < 2,0);

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

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

OneHka «Xopo110» 32 OTBET HA 60NPOC BBICTABISAETCS, €CIIM HHTEPBAJ
OanoB pelitunra crynenra 9,6 <R < 10,9 u cryaeHt:

- IOKa3bIBAET TBEP/bIEC U JOCTATOYHO MOJIHBIE 3HAHUS 10 BOIIPOCY OujieTa B
COOTBETCTBUH C YUYEOHOU MPOrpaMMoii, yBEpEHHO OPUEHTUPYETCS B OCHOBHOM
JUTEPATYpE, 3HAET TpeOOBaHUs K PU3NYECKUM 3aKoHaM (6,65 R < 7,2);

- CaMOCTOSITENIBHO U MOCJIEI0OBATEIBHO U3J1araeT yueOHbIi MaTepual,
OPEANPUHUMAET MONBITKY aHATU3UPOBATh PA3JIMUHbIE HAYYHbIE B3IJISIIbI U
000CHOBaTh COOCTBEHHYIO MO3UIUIO, IPU 3TOM JOIYCKAET HE3HAUUTEIIbHbBIE
omuoku (1,0<R < 1,3);

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

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

OueHka «y10BJIETBOPUTEIbHO» 32 OTBET HA 6ONPOC BBHICTABIISIETCS, €CIIU
uHTepBaJ 0auioB peituHra cryaeHTa 8< R <9,5 u cTyneHr:



- MOKa3bIBAa€T TBEP/IbIC 3HAHUS 10 BOMPOCY OMJIeTa B COOTBETCTBUU C
y4eOHOM POrpaMMoid, OpUEHTUPYETCS JIUIIb B HEKOTOPBIX JINTEPATYPHBIX
MCTOYHUKAX, 3HAET OTAENbHbIC TPeOOBaHUS K (hU3HUecKuM 3akoHaM (4,5 <R <
5,3);

- yueOHBIN MaTepHal U3JiaraeT penpoayKTUBHO, TOMYCKasi HEKOTOPbIE
omm6bku (0,9<R < 1,1);

- MPENPUHUMAET TMOMBITKY aHAJIU3UPOBATh PA3IMUHbIC HAYYHBIC B3TJISIbI,
000CHOBaTh COOCTBEHHYIO MO3UIINIO 110 TpeboBanuio npenojasatens (0,9 <R <
1,0);

- C TPYZIOM YMEET YCTAaHOBUTH CBA3b TEOPETUYECKUX MOJIOKEHUH C
npaktuko# (0,8<R < 1,1);

- pedb He Bcera jJorudHa u nocieaonarensHa (0,9 <R < 1,0).

OueHka «HeyA0BJIETBOPUTEIBHO» 32 OTBET HA 60NPOC BHICTABIISIETCS, €CIIN
pedTunr crygenta R < 8 6amioB u CTyJeHT:

- IEMOHCTPUPYET HE3HAHNWE OCHOBHBIX TOJIOXKEHUM Borpoca ouieta (R < 4);

- HE OPUEHTHUPYETCS B OCHOBHBIX JIUTEpaTypHBIX HcTOUHUKaX (R < 1,0);

- HE 3HaeT TpeOOBaHUI K COOTBETCTBYIOIIMM (pu3nueckuM 3akoHam (R < 1,5);

- HE B COCTOSIHUU J1aTh CAMOCTOSITEIbHBIA OTBET HA BOIPOCHI, 000OCHOBATH
cobcTBeHHyro no3umuio (R <0,5);

- HE YMEET YCTaHaBIUBATh CBA3b TEOPETUUCCKUX MOJOKEHUHN ¢ mpakTukoit (R
<0,5);

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

Oyenka 3HanUll CMyOeHmo8 Ha IK3aMeHe BhICTABIISIETCA 10 pe3yJibTaTaM
OLICHOK 32 OTBETHI Ha BOIIPOCHI OMJIeTa.

Ilo pe3ynemamam omeemog Ha mpu 80NPOCA 8blCMABIACMCSL:

- «OMIUYHOY, €CIIH UHTEPBAJ pEUTHHTA 3a SK3aMeH cocTaBisieT 33 < R <40;

- «XOpowio», €CIIM UHTEPBAJ PEUTHUHTA 3a 3K3aMEH cocTaBiieT 28,8 < R <
32,7,

- «Y00871€emeopumenbHO», €CIM UHTEPBAJI PEUTHHIA 3a 3K3aMEH COCTABJISET
24 <R <28.5;

- «Hey008lemB8OpUMeNIbHO», €CIIM UHTEpBal peiTuara R < 24 Ganios.



MunucTepcTBO HaykH U Bbiciiero oopasosanus Poccuiickoit denepanyu
HmwxHekaMCKkuii XUMUKO-TEXHOJIOTHYECKUI HHCTUTYT ((priran)
(dhenepaabHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTEILHOTO YUPEIKICHUS
BBICIIIETO 00Opa30BaHUs
«Ka3aHCkuil HaIMOHAIBHBIA UCCIEN0BATEIbCKUN TEXHOJIOTHUYECKUN YHUBEPCUTET

Dakynvmem mexaHuyecKuil
Kadgheopa IIAXT

Hamnpasnenue nmoaroroBku 15.03.02 «TexHomorndeckue MalimHbl 1 000PYA0BaHUE)
[Ipodue «O60pynoBanue HedTeTa30MepepadboTKM»

Tecr
no nmucuumiude b1.B.14 «Teoperudyeckne 0CHOBBI pacyera
TeNJI000MeHA U TEIVIOTEXHUYECKOro 000py10BaHU»

1. Tennonepenayueil Ha3bIBACTCS:
1) mepeHoC Temia OT ropsiuei Cpesibl K XOJIOHOM YEPE3 pa3IeIOIIyI0 CTEHKY
2) OJHOBPEMEHHBIN NEPEHOC TEMIOTHI KOHBEKIMEN U TEILNIONPOBOIHOCTHIO
3) MEPEHOC TEIIa MEXKIY HEMOCPEACTBEHHO CONPUKACAIOIMMUCA TE€JIAMH HIIN
YacTSAMHM TeJI C pa3INYHOM TEMIIEPATYPOH
2. Kpurnueckoe 3HaueHue kpurepus PeitHonpca:
1) 2000
2) 2300
3) 3000
4) 3200
5) 10000
3. Kakue kpurepuanbHble ypaBHEHUSI COOTBETCTBYIOT IaHHBIM CITyYasiM:
1) Pa3Butblii TypOYyJIEHTHBIN pEXUM ra30B a) Nu = f (Gr, Pr)
2) CBobOosHOE ABMYKEHUE KUJIKOCTH 0) Nu=f(Re)
3) JlamuHapHO€ BUKEHUE KUIKOCTU B) Nu = f (Re, Gr, Pr)
4. Ilpu KakuX YCIOBHUSIX BO3HUKAIOT MPOUECCHI KUTIEHUS U KOHJEHCAIUHU KUJAKOCTH
1) npu HarpeBaHuu
2) npu U3MEHEHUH arperaTHoro COCTOSIHUS
3) npu oxXJaKACHUU
5. C yBennyeHHeM BIaXXHOCTU MaTepuaia Kod(hpUIMeHT Terionepeaadn
1) He MeHseTcs
2) yObIBaeT
3) BO3pacraer
6. Kakue ObIBatOT pe>KUMbI KUTICHHUSI
7. CornacHo 3akoHy BuHa:



1) ¢ yBenMYEeHHEM JJIMHBI BOJHBI SHEPTHS JTyd€ld BO3PACTAET
2) ¢ yBeJIMYEHUEM TEeMIEPaTyphl JJIMHA BOJHBI COOTBETCTBYIOIIAS MAKCUMYyMY
yYMEHBIIAeTCs
3) ¢ yBelIMYEHHEM TEMIIEPATypPhl TEIa SHEPTHS €r0 YBEIUUNBACTCS
8. ITo CKOJIbKUM OCHOBHBIM CXEMaM MOXKET OCYILIECTBUTHCS JABMXKEHHUE JKUJIKOCTH
B TEIIOOOMEHHOM armnapare
1) 2
2) 3
3) 4
4) 5
9. Uto Takoe CIOXHBIN TeTI000MEH
1) y4uTHIBarOIINi BCE BUIBI TETLIOOOMEHA
2) YYUTBHIBAIOUIUNA TEIUIONPOBOAHOCTD U U3TyYCHUE
3) Y4YUTBHIBAIONIUN KOHBEKIIUIO U U3TYyYEHUE
4) y4uTHIBAIOLIUHN TEIIOMPOBOIHOCTh M KOHBEKIIMIO
10. OCHOBHOM 3aKOH TETUIONPOBOJHOCTH:
1) Q=kF-At
2) Q=ao'F-At
3) Q=—AF-t-(0t/On)
11. ITpy 0OAMHAKOBBIX YCIOBUSIX CPEAHUI TEMIIEPATYPHBIA HAoOp OOJIbIIE B
amnmaparax
1) ¢ npssMoTOKOM
2) ¢ IpOTUBOTOKOM
12. Yto XapakTepu3yrOT JaHHBIE KPUTEPHSL:
1) Gr a) oTHOUIEHHE CUJI HHEPLIMH C CUIIAM BSI3KOCTH
2) Ga 0) KOHBEKTHMBHBIM TEIJIOOOMEH MEXIYy JKUIKOCTBIO |
MOBEPXHOCTBIO TBEPIOTO TEJA
3) Nu B) pusnueckue CBOMCTBA KUIKOCTU
4) Pr T) COOTHOIIIEHHE TOJABEMHOMN CHUJIbI, BOSHUKAIOIIEH BCJIECICTBUE
Pa3HOCTU IUIOTHOCTEH KUJKOCTH U CHIIBI MOJIEKYJIIPHOTO TPEHUS
5) Fo 1) cBA3p MeXy CKOPOCTBIO HM3MEHEHHUS TEMIIEPATYPHOTO IOJIS,
¢uznyecKuMU TMapamMeTpaMu pa3MepaMu Tell
6) Re €) cOOTHOLIEHUS CHUIIBI TSDKECTH U CUJIbI MOJIEKYJIIPHOTO TPEHUS
13. CornacHo 3akony [lnanka ¢ yBenuueHueM JUTMHBI BOJTHBI
1) UHTEHCUBHOCTh M3JIyYEHHUS BO3pacTaeT Ha BCEM Juana3zoHe JIUH
BOJIH
2) UHTEHCUBHOCTb M3Ty4eHUsl yObIBAIOT HA BCEM JIMAMA30HE JIJTUH BOJIH
3) sHeprus Jy4yed BO3pacTaeT MpU HEKOTOPOW JJIMHE BOJHBI JIOCTUTAET
MaKCUMyMa 3aTeM yObIBaeT
14. Tlo npunuuiy paboThl TEIIO0OOMEHHOTO anmapaTsl ObIBAIOT:
1) perenepatuBHbIE
2) cMeCUTEIIbHbIC
3) pekyrnepaTuBHbIE
4) 3MEEeBUKOBBIC
5) ¢ BHYTPEHHUM UCTOYHUKOM TeIlIa



15. Koapumment remnonepeaaun uMeeT BUA:

1) k= 1
a, +0/A+a,
1
2 k=
)k 1 o6 1
+—+—
o A a
3) /’czi+é+L

a, A a,

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

17. ®yHKIMEH KaKUX BEJIMYUH SBIsSETCA KOAPOUITMEHT TerIonepeaadn:
1) a=flo,A,u p.cxt,, t,;,0,L)
2) o =f(x,y,z,r)

18. Kak Ha3pIBalOTCS OTIEIbHBIE MecTa 00OTrpeBaeMON IMOBEPXHOCTU, TJIC
3apOXKJIAI0TCS MY3bIPhKH Mapa

19. Ilpu kakuX yCIOBUAX CIPaBEIJIMBO YpaBHEHUE TEIIOBOTO OanaHca
1) mpu OTCYTCTBUHU TEIJIOBBIX MOTEPH
2) npu OTCYTCTBHH Iepernaja TeMneparyp
3) mpu OTCYTCTBUU CMEIIEHUs 000UX TETUIOHOCUTEIICH
4) npu otcyTcTBUU (DAa30BBIX IEPEXOI0B

20. 3akon Buna umeert Bun;

< A7
D 1o, _ecz/ﬂ 1
2) 4, -2
/
3) 4, ="
T

21. Kakoe cymiecTByeT o0111ee paBuiIo AJ1s1 MHTEHCU(PUKAITMK TEIIoNepe1aun
1) yMEHBLIUTH TOJIIHUHY CTEHKH
2) 3aMEHUTH CBOOOJHYIO KOHBEKIMIO Ha BBIHYKIECHHYIO
3) yMEeHbLIUTH HAauOOJIbLIEE TEPMUUECKOE COTPOTUBIICHUE
4) 3aMeHUTh MaTepHall Ha Ipyroi 6oJiee TEerIonpPOBOHBIN

22. Yto HazbIBaeTcs 3P PEKTUBHBIM U3ITyUEHUEM

D) Ay =A + R Ay,

na



2) /fy'é = /fﬁia' +4- /fzaa
3) /f)}é = Az + (1= A)d
23. TepMuuecKkoe COMPOTUBIICHUE TUIOCKON W HUIMHAPUYECKON CTEHKHU

242
dl

o
7 <
)ﬂ,

3) Llndi
214 d,

A
4) =
)5

24. Y10 HA3BIBAETCI KOHBEKTUBHBIM TEILIOOOMEHOM
1) mpouecc TermioooMeHa MEXIy CTCHKON M JBHXKYILICHCS Cpelod ImpHu

HAJIMYUM PA3HOCTH TEMIIEPATyp
2) mpolecc nepeHoca Teria OT OJHON Cpeibl K IpYrol 4epes CTEHKY
3) COBMECTHBIN MPOLIECC KOHBEKIIMU U TEIIONPOBOIHOCTH
25. Tpu mpocTernmmx BUAa NepeHoca Temna:
1) TennonpoBOAHOCTH
2) Temomnepenaya
3) KOHBEKIIUs
4) uznyuyeHue

26. KoaduimeHT TemMnepaTypornpoBOIHOCTH BbIpaxkaeTcs Hopmyioit

c
1) a=
) b
2) a=-"_
c-A
3) a= 4
C.

27. Kakue pa3nuyaroT BUAbl KOHBEKIUN?

28. 3akon Kupxroda umeer Bun:

E,_E
) —L="2=E,
Al AZ
2 Aoty
El E2

3) A=¢

29. KoaddurmenTsl TEMIONPOBOIHOCTH YHUCTHIX METAUIOB, 33 HMCKIIOYECHUEM
AJIOMUHHS, C BO3PACTAHUEM TEMIIEPATYPHI:



1) yObiBatoT
2) yBEIUYUBAIOTCS
3) HE MEHSIOTCS

30. KoaddunueHT Tennooraauu:
1) xapakTepu3yeT crioCOOHOCTh BEUIECTBA IPOBOJUTH TEIJIOTY
2) XapaKTepu3yeT HWHTEHCUBHOCTb TEIUIOOOMEHAa MEXAYy JKUIKOCTb U
IIOBEPXHOCTBIO KaHaa
3) BbIpakaeT KOJIMYECTBO TEIJIOTHI, IPOXOIALIEH Yepe3 €AMHUILY IOBEPXHOCTH
CTEHKHU B €IMHHILy BPEMEHM OT ropsA4ey K XOJOJHOU Cpeze NpU PasHOCTH
TEeMIIepaTyp MEXAY HUMH B 1°.

31. OcHOBHBIE ypaBHEHHUS sl pacueTa TEIIOOOMEHHBIX arapaToB:
1) ypaBHeHue @ypre
2) ypaBHEHHUE TeIUIONepeaayn
3) ypaBHEHHUE TEIJIOBOTO OajaHca
4) ypaBuenue HotoToHa — Puxmana

32. Beibepute cucremy auddepeHImaibHbIX ypaBHEHUNW IS KOHBEKTHUBHOTO
TEMI000MeHa:

1) ypaBHEHUE JBIKECHUS UCATBLHON KUIKOCTU

2) ypaBHEHHUE TEIJIONPOBOJAHOCTH KUAKOCTH (SHEPTUH )

3) ypaBHEHHUE TerI000MeHa

4) ypaBHEHHE TEIIONPOBOAHOCTH TBEPABIX TEI

5) ypaBHEHHUE JBUKEHUS BSI3KOMN KUJIKOCTH

6) ypaBHEHHE CIUIOIIHOCTH ¥ HEPA3PHIBHOCTH

Kpurepuu oneHku tecra:

PaGora ounenuBaercsa Ha «omauuno» om 27 0o 30 o6annoe: ecivu NaHbI
NpaBUJIbHBIE OTBETHI Ha 28 U 0Oojiee BOMPOCOB, T.€. MPABUIBHO BBIMOJHEHO §8-
100% paboThI.

PabGora onenuBaercs Ha «xopouwioy om 21 0o 26 6annos: eciv JaHbI
MIPaBUJIbHBIE OTBETHI Ha 23 - 27 BONpPOCOB, T.€. MPABWIBHO BBINOJHEHO 72-84%
paboTHI.

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

PaboTta oueHMBaeTCs Ha «HEYO061€MEOPUMENbHO»: €CIIA TPABHIBHO
BBITIOTHEHO MeHee 55 % padoThl.



MuHuCTEpCTBO HAyKHU U BbICIIEro o0OpazoBanus Poccuiickoii @enepanuun

HmwxHekaMCKkuii XUMUKO-TEXHOJIOTHYECKUI HHCTUTYT ((priran)

(dhenepaabHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTEILHOTO YUPEIKICHUS

BBICIIIETO 00Opa30BaHUs

«Ka3aHCkuil HaIMOHAIBHBIA UCCIEN0BATEIBCKUN TEXHOJIOTHUYECKUN YHUBEPCUTET

(DaKlebmem MexaHudecKkutl

Kadgheopa IIAXT

Hamnpasnenue nmoaroroBku 15.03.02 «TexHomorndeckue MalimHbl 1 000PYA0BaHUE)
[Tpoduns «O6opynoBanue HedTerazonepepadoTKm

JlabopaTtopHbie padoThI
no nucunminde b1.B.14 «Teopernyeckune 0CHOBBI pacuyera
TeNJI000MEeHA U TEIVIOTeXHUYECKOro 000py10BaHH

Ha6opaToprIe 3aHATHUA 10 JUCHUIITIMHE IIPOBOAATCA B CIICHHUAJIBHO

000py/I0BaHHBIX JTA0OPATOPHUAX C TPUMEHEHHEM HEOOXOUMBIX CPEICTB
oOydeHwus: 1abopaTopHOTO 000pyAOBaHUS, 0OPA3IIOB IS UCCIICIOBAHUH,
MeToaudeckux nocoouil. Lenas npoBeaenus 1abopaTopHbIX padoT -
IPAKTUYECKOE OCBOEHUE TEOPETUYECKUX MOJIOKEHHUM JIEKIIMOHHOTO MaTepuara,
a TaKkKe BbIpabOTKa CTy/I€HTaMU OIPE/ICICHHBIX YMEHUN U HABBIKOB
CaMOCTOSITEJIbHOTO SKCIIEPUMEHTHUPOBAHUSI.

[Tpu nzyuennn gucuumiubasl b1.B.14 «TeopeTrnyeckue 0CHOBBI pacyeTa
TeNJI1000MeHa M TEIJIOTeXHNYeCKOr0 000py10BaHM D)
MpeayCMaTpuBaeTCs BBIOIHEHHUE 4 1a00paTOPHBIX paboT:

JlaGoparopHnas pabdora Nel. Onpenesienne ko3¢pPpuumnenra
TEeNJIONPOBOAHOCTH TBEPAOI0 MaTepHaJia.

l.
2.

nhw

UYro Takoe TenIonpoBOIHOCTH?

MexaHn3M pacnpOCTpAHEHUsI TEIUIOThI TEILUIONPOBOJHOCTHIO B METAILIAX,
ra3zax M >KMJIKOCTSIX.

3akoH Dypsbe.

Yro HazpiBaeTcs KO3(GUIMEHTOM TEIIONPOBOAHOCTHU?

Kak BnusioT Temieparypa, JaBI€HUE U BIAXKHOCTh Ha TEIJIONPOBOAHOCTH
MaTepuanoB?

Kak omnpenensiercs temrieparypa MEXAY CIOSIMA B MHOTOCJIOMHOM IIJIOCKOM
CTeHKe?



JlabopaTropnasi padora Ne2. Omnpenenenue ko3¢gPpuuueHTa TenJI00TIA4YH NPH
€CTEeCTBEHHON KOHBEKIUH.

1.Yt0 Ha3bIBaeTCsI KOHBEKTUBHBIM TETLLIOOOMEHOM?

2.Kakue pa3inyaroT BUbl KOHBEKIIUN?

3.3akoH HeroToHa — Puxmana.

4.Kakue (pakTophl BIMSAIOT HA KOHBEKTUBHBIN TEMII000MEH?
5.OyHKIMENH KaKuX BEJIUYHH SBISIETCS KOAP(UIMEHT TEMI00TaauM?

6.Kaxkumu kputepusiMu mojo0ust XapakTepu3yeTcsi KOHBEKTUBHBIN TETUIO0OOMEH
JUIA Ta30B U )KUJIKOCTEN?

JlabopaTopHnasi padora Ne3. JlyuucTblii Tenja000MeH.
1.Kak ocyuiectBisieTcs Ty4nuCThId TEMI000MEH?
2.Kakas cBsi3b MEXAy JJTMHON BOJHBI M YaCTOTOM KOJIeOaHMit?
3.3akon Kupxroda.

4.Yto HazpiBaeTcs KOA(D(PHUIIMEHTOM MOTIONMIEHHUS, OTPAKEHUS U TPOIYCKaHUS?
5.3akoH [Inanka u ero rpadguueckoe n300paxeHue.
6.3axoH Buna.

JlaGoparopnasi pabora Ne4, McciaenoBanue  mpomecca Temsonepeaaqyu
B KOKyX03M€eeBHKOBOM TeILI000MEHHOM ammapare.
1. Uto Ha3pIBaeTCs Temonepenaven?
2. YUrto Ha3biBaeTcs KO3PGUIIMEHTOM Teruionepeaadn?
3. Onucate nepenavy TEIIOThl YEPE3 CTEHKY.
4.YTo Ha3bIBaeTCs TEMIOOOMEHHBIM arapaTom.?
5.Ha kakue rpynmnbl JeisTcs TeII000MEHHBIE anmnapathb?
6.0OCHOBHBIC YpaBHEHHUS MIPU pacueTe TEMIOOOMEHHBIX annapaTos.

Kpurepuu oueHku 1a00paTopHbIX padoT
3a 3T pabOThI CTYICHT MOKET MOJYYUTh MAKCUMAIBHOE KOJI-BO 0aJIJIOB —

30. Kaotcoaa nabopamopnasn paboma oueHUBaAemcs no C1e0yiouum
Kpumepuam:

OneHka «OTJIMYHOY» CTABUTCS, €CIIM UHTEpBaN 0a/lIOB pEUTHHTA CTyICHTa
6,7 <R < 7,5 1 CTyJIeHT BBINOJIHSICT pabOTy B IIOJTHOM 00BEME C COOII0ICHUEM
HE0OXOAMMOM MOCJIEeI0BATEILHOCTH MPOBEJCHUS ONBITOB U U3MEPEHU;
CaMOCTOSITENIbHO M PAIlMOHATIBFHO MOHTUPYET HE00X0IuMOe 000pyI0BaHKE; BCE
OMBITHI IPOBOAUT B YCIOBUSX U PEXKUMAX, 00ECIEUMBAIOLIUX MOJTYyYEHUE
MPAaBUJIBHBIX PE3YJIBTATOB U BBIBOJIOB C HAUOOJBIIIEH TOYHOCTHIO; COOMIOAAET
TpeOOBaHMS MPaBUI OE€30MACHOTO TPYa; B OTUETE MPABUIBLHO U AKKYPATHO
BBITIOJIHSAET BCE 3aITUCH, TAOIUIIbI, PUCYHKH, YEPTEKU, TpadrKH, BBIYUCICHUS;



IIPABWJIBHO OLIEHUBAET TOUHOCTh PE3YJIbTATOB U3MEPEHUI; YMEET BBIIIOJIHATD
aHaJIN3 MOTPEIIHOCTEN MPSAMBIX M KOCBEHHBIX U3MEPEHUM.

OrneHka « XOpoIl0» CTABUTCS, €CJIM UHTEpBaJl OAJIJIOB peiTUHTra CTyAeHTa 6=
R < 6,7 u BbINOJIHEHBI TPEOOBAHUS K OLIEHKE 5, HO OBUIO IONYIIEHO JBA - TPU
HezoueTa, WK He 0oJiee 0HOM Herpy0oii OIMOKY U OJJHOTO HeloueTa.

OrneHka «yI0BIETBOPUTEIBHOY» CTaBUTCS, €CIIU UHTEPBaJ 0alsIOB peUTHHTA
crynenTa 5,25 < R < 6 u paboTa BbIIOJIHEHA HE MOJTHOCTHIO, HO 00BEM
BBINIOJTHEHHOM YaCTH TAKOB, YTO MO3BOJISIET OJYUYNUTh IPABUIIbHBIE PE3YJIBTAThI U
BBIBO/IbI; €CJIM B X0J1€ IPOBEJICHUS OIbITA U U3MEPEHUM OBLIIN TOMYILIEHBI
OLIMOKU: @) OIBIT IPOBOAMJIICS B HEPALIMOHAIIBHBIX YCIOBHSIX, UTO MPUBETIO K
HOJYYEHUIO PE3YIbTATOB C OOJIBIION NOTPEIIHOCTHIO; 0) B OTUETE JOMYLIEHO HE
0osee IByX IpyObIX OMIMOOK; B) HE BHIMIOJIHEH COBCEM HJIM BBHIMIOJIHEH HEBEPHO
aHaJu3 MOTPEIIHOCTEN.

OreHKa «HEyI0BIETBOPUTEIIBHO» CTABUTCS, €CIIM 0aJul peTHHIa CTyIeHTa
cocraisieT R<5,25 u paGoTa BbIIOJIHEHA HE MTOJIHOCTHIO U 00BbEM BBIIIOJIHEHHON
4yacTy pabOTHI HE MO3BOJISIET CAENIATh IPABUIBHBIX BBIBOJIOB; €CJIU OIIBITHI,
U3MEPEHMS, BBIYMCIICHUS, HAOIIOACHUS TPOU3BOIMINCH HEIIPABUIIBHO.

Kpurepuu oueHku J1adopaTopHoii padoTbl
[Ipu moaroroBke k JaboparopHoit padore mo aucuuniaune b1.B.14
«TeopeTnyeckue OCHOBBI pacyeTa TeNmJIOOOMeHa U
TEIUIOTEXHUYeCKOTr0 000py10BaAHMI»
CTYJICHT JOJDKEH BBITIOJHUTH CIEAYIONMINUE BHIBI padoOT:

MunuMaabHbIid | MakcHUMAJIbHBIA

Buner pador oasa oasa

CamocrosiTenbHas mpopaboTka
TEOPETUYECKOr0 MaTrepuaia K 1,05 1,5
nabopaTopHO# paboTe

O3HaKOMJIEHHE C YCTaHOBKOM, TPHOOpPOM,

METOJIMKOH BBINOJHEHUS J1a00paTOPHOit 1,05 1,5

paboTHhI

Brinonnenue Heo0X01uMOTO 1,05 1.5

HKCIIEPUMEHTA

OO6paboTKa pe3ysbTaTOB UCCIEAOBaHMS, 1.05 15

MOCTPOCHHUE TpauKOB ’ ’

AHanu3 pe3yiabTaToB UCCIECIOBAHUS U 1.05 15

BBIBOJI 110 paboTe ’ ’
HUTOTO: 5,25 7,5

Marepuaisl 1abopaTOpHBIX pabOT MPUBEACHBI B YUeOHOM ITOCOOUH,
pazpaboraHHOM Ha Kadeape :
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