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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

lenp maHHOrO Kypca — MOBBIIIEHHE 00111€00pa30BaTEIbHOIO YPOBHS CIEIUAINCTOB,
dbopMUpOBaHHE Yy CTYJAEHTOB YMCHHSI TPUMEHSITh OCHOBHBIC 3aKOHBI W TIPEICTABIICHUS
Ter10(U3UKHU, pacCMaTpUBaeMbIe B paHEE H3YUEHHBIX KypcaX K CILIOIIHBIM Cpeaam

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Juctumuimza Termmodu3nueckue 3aauu CIJIONIHON CpeIbl BXOAUT B BApUATHBHYIO YacTh
yueOHOro 11aHa 00pa3oBaTeIbHON MPOTrPaMMBI.

Jns  u3ydeHUs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

Teoperuueckas ¢pusuka

O6mas pusuka

YpaBHEHHs MaTEeMaTHUECKONU (PU3UKU

YpaBHEHUS CILTONIHOMN CPeIbl

3Hanus (YMEHHs, BIAJICHUS), OJyYCHHbIE NMPH M3YyYCHUU TAHHOM IUCIMILIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUSI AUCIUILITIH/TPAKTUK:

[ToaroroBka K 3aIMTe U 3alIUTA BBITYCKHOM KBAIM()UKAIIMOHHONW PabOThI

[Ipown3BoicTBEHHAs — IPEIUIUIOMHAs [TPaKTUKa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbrate ocBoeHus qucuuiuinHel (Moayis) «Temnopusznyeckue 3ajauu CIUIOMIHOM
CpeabD» 00YJarONIUIICS JOIDKEH 00J1aaTh CIeIyIOIUMHI KOMITIETCHITHSMU:

CtpyKTypHBIT [Tnanupyemble pe3yabTaThl 00yUEHHS
JJIEMEHT
KOMIIETCHIIUHU

[1K-3 rOTOBHOCTBIO IPUMEHSTH Ha MPAKTHKE MPO(EeCCHOHAIBHBIC 3HAHKS TECOPHH U METO/IOB
(bU3HYECKUX UCCIICIOBAaHUN

3HaTh TEOPHIO TUTAHUPOBAHHUSI SKCIIEPUMEHTA, CIIOCOOBI 00padOTKH
AKCTIIEPUMEHTAIIbHBIX JIAaHHBIX

YMerb COCTABJISATH IJIaH SKCIIEPUMEHTA, 00padaThIBaTh HIKCIIEPUMEHTAIbHbIE
JTAHHBIE, AaHAJIN3UPOBATH PE3YJIbTAThl SKCIIEPUMEHTA;

OCYILECTBIIAThH MOUCK HEOOXOJUMOM JUIs TPOBEAECHUS TEOPETUUECKOTO
HCCIeI0BaHMs MHPOPMAIMK C UCIIOJIB30BaHUEM PA3INYHBIX HCTOYHUKOB;
CaMOCTOATEINIBHO ONPEEATh 3a1a4d UCCIIEIOBAHUS

Brnaners METOJaMH TUTAHUPOBAHHMS, ONITUMH3AINN YKCIIEPUMEHTA U aHAITN3a
MOJTy4aeMbIX Pe3yJIbTaTOB, MOATOTOBKU MaTe€pHUasIoB AJIs MMyOIMKaINHY;
HaBBIKaMH MCI0Jab30BaHusg DBM u riio0anbHBIX ceTel IS IOUCKA,
00paboTKH, PUIBTPALIMM U aHATM3a HAyYHOH MH(DOpMaIUK

[TK-5 crmocoOHOCTHIO MOTH30BATHCSI COBPEMEHHBIMU METOAaMH 00paOOTKH, aHAIN3a M CUHTE3a
duszndeckoit nHpopMauK B U30paHHOM 00J1acTh (PU3NIECKUX UCCIICIOBAHUM

3HaTh OCHOBHBIE MTPUEMBI U METO/IbI 00paboTKH 0a3 MHPpOPMALUY;

MPUHITUIIB ¥ METOJIBl HAYYHOTO MCCIIEIOBAHUS; OCHOBBI PETUCTPAIIHH,
00paboOTKH, MPEICTaBICHUS YUCIECHHBIX U TpaUUecKrX AaHHBIX, a TaK Ke
MPOTPaAMMHBIX CPEJI IJIsl OCYIIECTBICHHS BhIIIE TEPEUNCICHHBIX IPOIIECCOB
cOopa U npeacTaBIeHUs HH(POpMAIUN




VYmeTb

IPUMEHSATH MTOJTy9eHHBIC 3HAHU 111 00pabOTKH, aHAIM3a U CHHTE3a
obmeduznyeckoit HHGopMaIuy;

MPEACTaBIATH OJTYYECHHbIC 3HAYCHHSI N3MEPSACMbIX ITapaMeTPOB € YIETOM
MIOIPELIHOCTH U3MEPEHUN;

Je7aTh COOOIIEHUS U JOKIaIbl Ha TeMY U3 001acTi (pru3ndeckoro
UCCIIEI0BAHMS;

Bnanets

METOAMKON TNIAHUPOBAHUS MHOTO()AaKTOPHOT'O IKCIIEPUMEHTA;
METOJIaMH U aJITOPUTMAMH IIJIAHUPOBAHUS U IOCTAHOBKU 3KCIIEPUMEHTA




4. CTpyKTypa, 00b€éM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 39,2 akaj. 4acoB:
— aynutopHas — 36 akaJ. 4acoB;

— BHEAyIUTOpHas — 3,2 aKkaJl. 4acoB

— caMocTosTenbHas pabora — 33,1 aka. 4yacos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluu - SK3aMEH

AynutopHas ) s
o | vonraxTHAs pabora E 3 dopma TeKyIIEero
=
= B aKaJl. 4acax (5 Bu KOHTPOJIS
Pazpen/ tema 3 (B axaz. acax) E B A . P Kox
S 3 © | caMOCTOSITENBHOW | ycreBaeMOCTH U
JTACIUTUTAHBI 5 [ . | kommereHIUH
@) 2 £ padoThI MIPOMEKYTOUHOMN
nab. | mpakr. | 3 &
Tlex. Z'g aTTecTaluu
3aH. 3aH. | O &
1. OcCHOBHBIE TEOpHHU
TEII000MeHa
CaMmocrosTensHoe
n3ydeHue
i IIposepka
11 TermnonpoBoAHOCTH JTUTEPATYPHI 110
WHIUBUAYATbHBIX
npu CTallUOHAPHOM 2 2/11 4 TeMe, pelIeHue IK-3, I1IK-5
JOMAaITHAX
pexnmMe MHIUBHIYaJIbHBIX .
3aJJaHui, ONPOC
JIOMaIIHUX
3aaHui
CamocrosTensHoe
U3y4YeHUE
1.2 Hecranmonapusie Y IIposepka
MPOLIECCHI MHTCPATYPHI [0 WHIUBHAYaIBHBIX
p 4 2 | 6 | Teme, pewenne Y ITK-3, TIK-5
pacrpocTpaHeHusl Teria B JIOMAITHAX
WHIVBHIYaTbHBIX .
TBEPABIX TeNax 3aIaHui, OTIPOC
JOMaIIHUX
3aJaHuN
CaMmocrosTensHoe
n3ydeHue
i IIposepka
13 OcHOBBI JIUTEPATYpPBI 110 N —
KOHBEKTHUBHOTO 8 4 4/11 8 TeMme, pelieHne ¥ I1K-3, I[IK-5
JOMAaIlIHUX
TemIoo0MeHa UHJUBUAYAJIBHBIX .
3aIaHui, OIPoC
JIOMAITHAX
3a/1laHui
CamocrosTensHoe
n3ydeHue
i IIpoBepka
14  Temnoobmen  mpu JUTEPaTypPHI IO N —
W3MEHEHUU  arperaTHoro 4 4/11 | 5,1 TeMe, pelIeHre nOMaL}LIIHI/IX I1K-3, IIK-5
COCTOSIHUS WHIVBHIYaTbHBIX .
3aJJaHui, ONPOC
JOMaIIHHUX
3aJlaHuN
CamocTosTenbHOe
U3y4YCHHE
i IIposepka
15 TemmooomeH JATCPATYPHI O MHIABUTYaIbHBIX
' 2 211 | 4 | teme, pemenne Y TK-3, TIK-5
U3JTy4eHUEM JIOMAITHIX
WHIVBHIYaTbHBIX .
3aIaHui, OIPOC
JOMaIIHHUX
3aJaHuN




CaMoCTOsATENBHOE
ans}’;em’: o Tposepka
1.6 TermnooOMeHHEIE patyp WHIUBHUAYITbHBIX
2 4/11 6 TeMme, pelieHne I1K-3, I[IK-5

anmaparsl JIOMALIHUX

WH/IMBUAYAIbHBIX .

3a1aHui, OTPOC
JIOMAIIHUX
3aJaHuKi

Hroro no pasaeny 18 18/61 | 33,1
Uroro 3a cemectp 18 18/61 | 33,1 SK3aMeH
Hroro no aucuuIuinHe 18 18/61 | 33,1 9K3aMeH TIK-3,I1K-5




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Pe3ynbpraT oCBOCHHS IUCHUIUIMHBI «TEOpPETHYECKHE OCHOBBI TEIJIOTCXHHKH» —
GopMUpOBaHHME Yy CTYJCHTOB KOMIICTCHILUH, MPEACTABISIOIMX COOOH JIUHAMUYHYIO
COBOKYITHOCTh 3HAHUH, YMCHHH, BIaJCHUMN, CIIOCOOHOCTEH W JTMYHOCTHBIX Ka4eCTB, KOTOPYIO
CTYICHT MOXET MNpPOJIEMOHCTPUPOBATh IOCJIE 3aBEPIICHUS JAHHOW YacTH 00pa30BaTeIbHOM
nporpammsbl. J{ist GOpMHUPOBaHHS 3TUX KOMIICTEHIIMH M PeaM3aliy MPEIyCMOTPEHHBIX BHIOB
yueOHOi paboThl, B y4eOHOM TIpollecce B KadecTBE OOPa30BATENbHBIX TEXHOJOTUN
UCIIOJIB3YIOTCS TPAIUIIMOHHAS U MOTYJIbHO-KOMITETeHTHOCTHASI TEXHOJIOTHH.

VYueOHbIe 3aHSATHS IPOBOJISITCS B BUJIC:

1) nexumii

- 0030PHBIX — JUISI CHCTEMATHU3aIUH U 3aKPEIUICHUs] 3HAHHA 110 AUCIMIUINHE

- ”H()OPMALIMOHHBIX — JJIS1 O3HAKOMJICHHUS CO CTAaHapTaMH U CIIPABOYHOM MH(pOpMAIen

- MPOOJIEMHBIX - JUISl Pa3BUTHS HCCIECIOBATEILCKMX HABBIKOB M HM3YYCHUs CIIOCOOOB
pelIeHus 3a/1a4.

Jlekuuu MPOBOMASATCS B AyJAMTOPUAX C MPUMCHEHHUEM JIEMOHCTPAIUil, KOMIBIOTEPHBIX
CHUMYJISIIIUN U KOMITBIOTEPHBIX MPE3CHTAIINH.

2) IpaKTHYECKHUX 3aHATUI

Ha naHHBIX 3aHSATHSAX HAa TpUMeEpax KOHKPETHBIX 3a1ad YIriayOJsFOTCS TEOPETUUECKHUE
OCHOBBI Kypca, IOKa3bIBACTCS MX IMPAKTHYCCKOE IMPUMEHEHUE, BhIPAOATHIBAIOTCS OCHOBHBIC
BJIQJICHUS JJIS1 AaJIbHEHIIICH CaMOCTOSTEIbHOM paOOTHI.

3) TEeCTOBBIX 3aJaHHI

KoHTposibHBIE pabOThI HCHONB3YIOTCS C IEIbIO OICHKH CTEIIEHH YCBOCHHS COCTABHBIX
yacTteil m3ydaeMod MUCHMIUIMHBL OCHOBHBIMH (OpMaMHU KOHTPOJIS SIBIISIOTCS MUChbMEHHAsS
JIOMAIITHSISI KOHTPOJIbHAs pab0Ta, KOMITBIOTEPHOE TECTUPOBAHUE M JTOKJIA IbI

6 YueGHO-MeTOAMYeCcKOe o0ecriedeHUue CAMOCTOSITeJIbHOI PadoThI 00y4aKoIuXCs
[Ipencrasneno B npuioxenuu 1.

7 OuneHovnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHUHbBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Buaun, FO. B. Teopetuueckue OCHOBBI TEIIIOTEXHUKHU. TermoMaccoooMeH: YueOHoe
noco6ue / Bunun F0.B., Kazakos P.B., Konocos B.B. - Kpachosip.:COV, 2015. - 370 c.: ISBN
978-5-7638-3302-7. - Tekcr : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/967810

2. Bumgun, 0. B. UnxeHepHble METONBI pacueTa 3afad TermiooOMeHa [DIeKTPOHHBII
pecypce] : monorpadus / FO. B. Bunun, B. B. HBanos, P. B. Kazakos. - Kpacuosipck : Cu6. demep.
yu-T, 2014. - 168 c. - ISBN 978-5-7638-2940-2. - Tekcr : snexktponssii. - URL:
https://znanium.com/catalog/product/506059

0) JlonosiHuTeIbHAS JTUTEPATYpA:

1. Ceprees, U. II. KpaTtkoe u30XeHHE OCHOBHBIX TOJOKEHUN TEXHUYECKOTO pacyeTa
KOHBEKTHBHOTO TEIUIOOOMEHa TIpU JBIKCHUHM S>KHJIKOCTH B TPAMBIX TpyOdax Kpyrioro
nornepeyHoro ceueHust : moHorpadust / U. I1. Ceprees, C. JI. Jlemenok, /. M. boraaHos. -
Cankt-ITerepOypr : Ctpara, 2018. - 64 c. - ISBN 978-5-6040743-2-9. - TekcT : 37€KTPOHHBIM. -
URL.: https://znanium.com/catalog/product/1132723

B) MeToauyeckue ykazaHus:
1. Tenonepenaya : yue6Hoe mocodue : B 2 4. Y. 2. Yrpaknenus u 3anaun / B. C.



Yepenunuenko, B. A. Cununbi, A. WM. Amudepos, FO. U. IlapoB ; mox obm. pex. B. C.
Yepenunuenko, A. M. AmudepoBa. — Mocksa : UTHOPA-M, 2020. — 348 c. — (Bricmiee
obOpa3oBanme: bakamaBpuar). - ISBN 978-5-16-014714-7. - Tekcrt : snextponHsii. - URL:
https://znanium.com/catalog/product/1001096

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieuenmne
HanmenoBanne
110

MS Windows 7
Professional(ma  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)
MS Office 2007
Professional

Ne norosopa CpoK eiicTBUS JTUIEH3UU

Ne 135 ot 17.09.2007 0eccpovHO

IIpodeccuonanbublie 6a3bl JAHHBIX U HH(POPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBanue kypca Ccblika
DnekTpoHHbIe pecypchl Oubmuorexku MI'TY um.
[.1. HocoBa
Nudopmanmonnas cucrema - ExwmHOEe OKHO URL: http://window.edu.ru/
JI0CTyTa K MHPOPMAIIMOHHBIM pecypcam
9 MaTepuaJIbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

http://magtu.ru:8085/marcweb2/Default.asp

MarepuanbHO-TEXHUYECKOE 00SCIICUCHUE TUCITUTIIINHBI BKITFOYACT:

MarepuanbHO-TEXHUYECKOE 00ECIICUCHUE TUCIUTIITUHBI BKIIIOYACT:

AyauTtopun Il JEKUMOHHBIX U MPAKTHYECKUX 3aHATHA. OCHallleHHe: NEepCOHAaIbHBII
KOMITBIOTEP C BBIXOJOM B HMHTEPHET MU JIOCTYIIOM B SJEKTPOHHYIO OOpa30BaTENbHYIO Cpeay
VHUBEPCUTETa, MYJIbTUMEIUWHbIE CpEACTBA XpaHEHHs, TMepelayd U  MPelCTaBICHUS
nH(pOpPMAITHH.



Hpunioxenne 1
YueOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0o X Cs
Ilpumepnvie unousudyanvnovie domawnue 3aoanusa (U/13):
Ilpumepwt 3a0au ona HJ[3 Nel «Teopusi mennoobmenay.

1.

OnpedelHTr TepMHYSCKOE CONPOTHBISHHE TEMIONpO-
BOIHOCTH Ry H TOTIMHHY O MI0CKOH 0IHOCTOHHOH CTEHKH. ec-
IH TpH  PasHOCTH  TeMIepaTyp €€  [OBEpXHOCTEH

- |:| y [
AT=T_,-T,, =75 "C d9cpes Hee NPOXOIMT CTAIHOHAPHBIH
y p R
TEIUIOBOMH MOTOK IIOTHOCTEE =3 KBT/M°. Kosddumnment Ten-
nonpoBoIHOCTH cTeHKH A= 2 BT/(ar-K).

Harpesarens. BEIDOIHEHHBIH H3 TPYOKH JIHAMETPOM

d=25wv u amusoil £ =0.5M. DOrpy&eH BEPTHKAIBHO B 04K
. o 0,

¢ BOJOH, HMeromel Temmeparypy 1; =20 C. Onpezeants

KOMHYCCTEBO TCILTOTEL. IIcpedaBachMoc HATPeBaATCICM B CAHHHITY
BpCMCHH, CHHTAA TCMIICPATYPY €TI0 IIOBCPEHOCTH MOCTOAHHOH

") o 0
o BeeH mnmHe H paBHol T =55.5 "C.

Ha HapyxHOH MNOBEPXHOCTH TOPH30HTAIBPHOH TPYOEI
auameTpoM d = 20 MM u gaaHOHE £ =2 M KOHISHCHPYETCA CY-
X0H  HACBIMIEHHBIH  BOJAHOH Hmap OpH  JaBISHHH

py = L0O13- 10° Ila. Temmepatrypa  HOBEPXHOCTH  TPYOBI
T =945 °C. Ompenenuts cpenmmil kKo3d(HINEHT TEMTOOT-

JadyH OT Iapa K TPyOe H KoTH4YeCcTBo napa (. KoTopoe KOHIEH-
CHpYeTCA HAa NOBEPXHOCTH TPYOBL.

OnpenenTHTs NPHBEISHHYK CTENSHB UEPHOTBI CHCTEMEL,
COCTOAIEH H3 OIBYX TPYO. €CIH OJHA TPYy0a ¢ Hapy:KHEBEIM IHa-
metpoM d1=80 MM HaxXoZHTcA BHYTPH IPYToil ¢ BHYIPEHHHM
auametpom dy=200 mm. CTeneHs YepHOTHI TPYD OJHHAKOBA H
pasHa 0.65.



Ilpumepwt 3a0au ona H/[3 No2 «mennooomennvie annapamaol .

1

OnpeneInTs TeMIepaTypy OXIaiIarolleH BOIBI Ha BEHI-
X0Ie H3 BOIAHOIO MACIOOXTAJHTENA. €CIH TEeMIEpaTypa
TpaHCpOPMATOPHOTO MaclIa HA BXOOe B TEITOOOMEHHHK
t,=45°C. ma s®Exoze t,=35°C, pacxox Macia
15000 kr/gac. Temmepatypa oxitaxzaroIlell BOJBI Ha BXOJE
15 °c. pacxoa soasl 25000 kr/q.

B TemrooOMeHHHKE KOHISHCHpPYeTCA Ilap OpH aTMo-
cthepaom maemeHun 0.1 MIla W KOHIeHcaT vyaansdeTcd IIPH
TeMIlepaType HachImeHHd. OXIakmarollas BoJa HarpeBaeTcd

or t,=20"°C no t,=85°C. TIoBepXHOCTh TEMIOOOMEHHHKA
F = 5 »’. Koauument Termonepenaun k =800 Bt/ (nf le
OmpeneTnTs PACXOX FOPSIEro TeITOHOCHTEIA |

3

2. OmpenenuTk pacxo] IIapa Ha HarpeB BOIEL B IIApOBO-
JASHOM TelnooOMeHHHKe MPH VCIOBHH, UTO BeCh Map TpeBpa-
maeTcAd B KOHIEHCAT, BEIXOIAIIHH H3 TeILIOOOMEHHHKA B CO-
CTOAHHH HACBHILIEHHSA IPH JaBlIeHHH Iperomiero mapa. Haiitu
ILUIOIIAIb TIOBePXHOCTH HarpeBa B TeIJIOOOMEHHHKE IIPH YCII0-

BHI, UTO KO3(uIHenT Teronepetaun k = 2700 Bt/ (M2 Ix)
[TocTpOHTE CXeMaTHUHO TpadHK H3MeHeHHS TeMIIepaTyphl
TeIUIOHOCHTeTell BJOIb IOBEPXHOCTH HarpeBa. eClIH pPacxol

BOMBl G, =2 M /MHH . TeMmIeparypa BoJel Ha Bxofe 25 °C, Ha
perxone 75 °C. JTaBTeHne mapa p=0.12MIIa cCTeleHB CyXO-
¢t x =0.98.

Hepeqeﬂb BOIIPOCOB /IUIA IOATOTOBKH K 9K3aMEHY:

1. Yto Ha3bIBaeTCs KOHBEKTUBHBIM TEIJIOMAcCCOOOMEHOM?

2. I110THOCTH TEMJIOBOTO MOTOKA TP KOHBEKTHUBHOM Teruiomaccooomene. Terutootnaua,
ypaBHeHuUe Teruiootnaun HerotoHa — Puxmana, pusndeckuii CMbICT U pa3MEpHOCTh
Kod(duUIlMeHTa TeII00TAaYH.

3. Maccootnaua, koaddunuerT nuddy3uu, ero CMbICI U Pa3MEPHOCTb.

4. TuddepeHnuansHoe ypaBHEHHE HEPA3PHIBHOCTH, YPaBHEHUE HEC)KUMAEMOCTH, UX
buznyecKuit CMBICI.

5. uddepennmanpsHoe ypaBHEHHE IEPEHOCA SHEPTHH, €r0 (PU3MUECKUI CMBICI.

6. Koappurment temmepaTyponpoBOIHOCTH, €0 Pa3MEPHOCTh U (PU3UIECKUN CMBICIT.

7. AuddepeHnmanbHOT0 ypaBHEHUS IBHKEHUS BI3KOTO TEITIOHOCUTEIS, €0 PU3NIECKUI CMBICT.



8. KoadpunuenTs! AuHaAMHUECKON U KHHEMAaTHUECKOW BA3KOCTH, UX Pa3MEPHOCTh U (PU3HUECKUI
CMBICII.

9. uddepennmanbHoe ypaBHEHNE TEIIOOTJauM B IIOTPAHUYHOM CIIOE.

10. YcnoBus 0JHO3HAYHOCTH B 33/1a4aX KOHBEKTUBHOT'O TEINIOMacCOOOMEHA, BUIbI TPAHUYHBIX
YCIIOBHMM 11 CKOPOCTH.

11. KoapuirieHT moBepXHOCTHOTO HATSXKEHUS, €70 Pa3MEPHOCTh U (PU3NYECKHUIT CMBICII.

Y ci10BUSI BOSHUKHOBEHHUSI KOHBEKIIMM MapaHroHu.

12. Koaddurment oobeMHoOT0 pacmmpenus teronocurtens. [Tpubmmkenne byccunecka B
3a/1a4ax TETUIOBOW KOHBEKIINH, ero()U3NIeCKHid CMBICTT.

13. Kakue ypaBHeHMs BKIIFOYAET [TIOCTAHOBKA KPAEBOM 3a7a4l TEIJIOBO KOHBEKIIUH B
JUHAMUYECKHUX TIEPEMEHHBIX ?

14. 3aBUXpPEHHOCTb, (PYHKIIKS TOKA TEIJIOHOCUTES, X Pa3MEPHOCTH, (PU3UUECKUN CMBICIT.
Juddepennnanpaoe ypaBHEHHE IEPEHOCA 3aBUXPEHHOCTH.

15. InddepennnansHoe ypaBHEHHE TETUIONPOBOTHOCTH, €T0 PU3UMUSCKHUI CMBICI.

16. Kak yunThIBatoTCsl B ypaBHEHUH TEIJIONPOBOJHOCTH HEOJHOPOIHBIE CBOMCTBA?

17. Kak y4yuThIBalOTCA B yPaBHEHHUH TEIJIONPOBOJIHOCTH AaHU30TPONHUS CBOMCTB?

18. Kak 3aatoTcsi rpaHUYHBIE yCIOBUS TEIZIO0OMEHA MePBOT0, BTOPOTO M TPETHETO BHIOB?
Ouznyeckuii cMbIcI KO3 (HUILIMEHTa TeTIO0TAAYH.

19. 'paHruHBIC YCIOBUS KOHTAKTHOTO TeTI00OMeHa (4eTBepToro Buaa). CMbICT U pPa3MEPHOCTb
TEIIOBOTO COMPOTUBIICHUS KOHTAKTA.

20. TennonpoBOJHOCTH IJIIOCKOI'O CJIOS, OIIPEIEICHUE pacxoaareruia.

21. be3pa3mepnas GpopMyIHpoBKa KpaeBoil 3a1auu TemionpoBoanoctu. Yucna buo u ypee, ux
(buznyeCKuil CMBICI.

22. OcoOGEeHHOCTH TETUTOMPOBOIHOCTH MTPH (PA30BBIX U CTPYKTYPHBIX MIEPEX0/IaX B METaIE.
23. Kak onpezesnsercs INIOTHOCTh TEIUIOBOTO MOTOKA Ha IpaHulie ¢pa3oBoro nepexona?

24. Maremartudeckast opMyIUpOBKa 33/1a4¥ TEILIOMPOBOIHOCTH C OJIBUKHOW I'paHuUIei
¢dazoBoro nepexoa.

25. IlonyunTe «3aKOH KBaJIpaTHOTO KOPHS» pOCTa KOPKU TBEP/10il (a3bl MpH 3aTBEPICBAHUU
CIIUTKA.

26. KakoBa MeTOIMKa CKBO3HOT'O CU€Ta B 33]]a4ax TEIUIOMPOBOIHOCTH CO CTPYKTYPHBIMHU U
(dazoBbIMU ITepexoaamMu?

27. Bun GyHKIMU OTHOCUTEIBHOIO COZIep KaHus TBepAoi (a3bl B 3a1a4ax ¢ pa30BbIM
MIEPEXO0JIOM.

28. CriocoOb! BeIuMCIeHHS 3((HEKTUBHON U CIIEKTPaTbHOM TEIIOEMKOCTEH.

29. Kak mpuOIMKEeHHO y4eCTh KOHBEKITHIO JKUIKOTO S/Ipa KPUCTAIUIU3YIOIIETOCS CIINTKA B
3a/1a4ax TEIIONPOBOJIHOCTH?

30. XapakTepuCTUKU TEIIJIOBOTO U3TyUEHUS.

31. PaguannoHHble XapakTepUCTUKU Tell. YeM xapakTepu3yroTcs abcolloTHO Oenoe, YepHoe U
npo3pausoe Tena? JuddysHoe u 3epkanbHOE OTpaKE€HUE, LIBETHHIE TENA.

32. 3akonsl [Tnanka, Buna, Credpana — bonsumana, Kupxroga, Jlambepra.

33. Onpenenenue 3pPEeKTUBHOTO U3ITYUECHHUS IS TPO3PAYHBIX U HEMPO3PAUHbIX TEN.

34. Pacuer TeruiooOMeHa U3ydeHHeM Mex a1y OeCKOHeUHbIMU MiacTuHamHu. [IpuBenennas
CTENEeHb YEPHOTHI.

35. TennmooOMeH H3ITydeHUEM MEX]Ty TellaMH, KOT'JIa OJHO TEJI0 HaXOIUTCS BHYTPH JIPYToro.
36. DkpaHHpPOBaHKE KaK CITOCOO 3aIIUTHI OT TEIIJIOBOTO M3TyUEHUS.

37. Uto Takoe CIOXKHBIH (pagualliOHHO-KOHBEKTUBHBIN) TETLIOOOMEH?

38. Kak onpenensiercst KodhGHUIMEHT TETUIO0TIaYH, YIUTHIBAIONTUN U3ITyICHHE?

Memoouueckue pekomenoayuu 011 CAMOCMOAMENbHOU PadoOmbvl CMyOeHm o8

Koncnekr JICKIIUH. CMEBICT MNPUCYTCTBUA CTYACHTA HA JICKIUH 3aKJIIIOYA€T BO BKIIFOUCHUN
€ro B aKTHUBHBIMI nponecc ciryuiaHusa, IOHUMaHug U OCMBICIICHUA MaTCpHraia, IMoAroTOBJICHHOIO



npernojiaBaTesaeM. DTOMY CHOCOOCTBYET KOHCIEKTHBHAs 3alMCh MOJYYEHHOM HMH(pOpMaIuu, ¢
MIOMOUIBI0 KOTOPOU B JJAJIbHEUIIIEM MOKHO BOCCTAHOBUTH OCHOBHOE COJIEpPKAHKE MPOCTYIIAHHON
JEKLUU.

JU1s yCcHemHoro BeIOJIHEHHS 3TOH pabOThl COBETYEM:

- IOATOTOBUTH OTJENBHBIE TETPAAX I KaKI0r0 IpeAMeETa. 3allich B HUX JIyYllle BECTU Ha
OJTHOW CTOpPOHE JIMCTA, YTOOBI MO3JHEEe HA YUCTOM CTpAHMIIE 3auCcaTh JAOTOIHEHUS, yTOUHCHHUS,
3aMeyaHus, a TaKkXKe coOOCTBEHHbIE MbICTH. C MOMOIIbIO Pa3HOLBETHBIX pyUeK MU (uioMacTepoB
MOYKHO OyZI€T BBIZICITUTH 3ar0JI0BKH, Pa3/ieibl, TEPMUHBI U T.1.

- HE 3alMChbIBaTh MOJPS BCE, YTO TOBOPUT JiekTOp. Crapaiitech BHavajge BBICIYLIATh U
IOHATh MaTepual, a 3aTeM YKe 3a(UKCHpOBaTh €ro, HE YIycKas OCHOBHBIX ITOJIOKEHUH U
BbIBOZIOB. CoxpaHsiiTe JIOTUKY H3y0keHus. OOpaTuTe BHUMaHHE HAa HEOOXOAMMOCTH TOYHOM
3aMKUCH ONPEACIICHUN U MOHATUH.

- OCTaBUTbh MECTO Ha CTPAHUIIE CBOOOIHBIM, €CIIM HE YCIIEIH OCMBICIUTD U 3a-TIMCaTh YacTb
uHpopmanuu. [lo OKOHYAHMIO 3aHATUS C MOMOILNBIO OJHOKYPCHUKOB, IPENOJaBaTeNs MU
y4eOHHKA Bbl CMOKETE€ BOCCTAHOBUTh YIYLIEHHOE.

- YAENSATh BHUMaHHUE TpaMOTHOMY oQopmMiieHHIO 3anmucei. Hayunrecs rpadudecku sicHO
yI0OHO pacnojiaraTb TEKCT: BBIWICHATH a03allbl, MOAYEPKUBATH IJIaBHBIE MBICIH, KIIOYEBBIE
CJIOBA, IOMEILATh BBIBOABI B PaMKH U T.1. HemanoBakHOe 3Hau€HUE UMEET U YeTKasl CTPYKTypa
JIEKLMHU, B KOTOPYIO BXOAMT IUIaH, JOTMYECKH BBHICTPOEHHAs] KOHCTPYKLIHUS OCBEILEHUS KaXa0Ir0
IIyHKTA IIJJaHa C apryMEHTaMM M J0Ka3aTeJIbCTBAMH, PAa3bCHEHUSMU U NPUMEpPAMH, a TAKXKE
CIIMCOK JINTEPATYPHI 110 TEME.

- Hay4uThCs NuUcaTh pa300puuBO U ObIcTpo. YTOOBI B JajbHEMIIEM HE TPAaTUTh BpeMsl HA
pacmppoBKy COOCTBEHHBIX 3amlMcei, CIeAUTE 3a AKKYPaTHOCThIO IOYEpKa, HE HKOHOMbBTE
Oymary 3a cdYeT YIUIOTHEHHS TeKcTa. KOHCHEKTHpYS, MOJb3YHTeCh OOIIENpPUHATHIMU
COKpAIIEHUSIMH CJIOB WM YCJIOBHBIMH 3HAaKaMH, €CIIM €CTb HEOOXOAMMOCTb, TO MpH-TyMaiTe
COOCTBEHHBIE COKpAILEHUS.

- YMETh OBICTPO M YETKO MEPEHOCUTH B TETPa]b IpapuuecKue pUCyHKH W TaOmuubl. s
ATHUX LIeJIel IPUTrOTOBbTE MPO3PauHyIO JUHEHKY, KapaHaam u pe3uHky. CrapaiiTech Kak MOKHO
TOYHEe CKONIMPOBATh N300paskeHue ¢ JoCKU. Eciiu HarnmsaHbIi MaTeprai TpyIHO BOCTIPOU3BONM
B YCIIOBUSIX JIEKLIMH, TO C/I€TIATe €ro CII0BECHOE OMMCaHUe ¢ 0000IIAI0IMMI BBIBOJAMH.

- IPOCMOTPETH CBOM 3alMCH NIOCIIE OKOHYAHNUs JIEKIMH. [loyuepkHNATE 1 OTMETHTE pa3HBIMU
nBeTaMu (¢omacTepa BaXKHbIE MOMEHThl B 3amucsx. lcmpaBbTe HETOYHOCTHM, BHECHTE
HeoOxoauMmble gonoyiHeHus. He TpaTbTe BpeMs Ha nepenuchiBaHUE KOHCIIEKTA, €CIIM OH OKa3aJcs
HE COoBCeM ynadHbIM. COBEPIIEHCTBYHUTECH, 3aIIUCHIBAsI TOCIIEYIOIINE JIEKIUH.

IMoaroroBka k cemMuHapckuM 3aHATHAM. CeMuHap — OJMH M3 OCHOBHBIX BHJIOB
NPAaKTUYECKHUX 3aHATUN N0 T'yMaHUTApHBIM JUcHUIIMHAM. OH mpeJHa3HaueH Ui yriIyOJeHHOro
M3YYEHHUs OTIENbHBIX TeM U KypcoB. [lo ¢popme npoBeneHns ceMuHapbl OOBIYHO MPEICTABISIOT
co0oli perieHue 3a1a4, 00CyX/1eHue T0KJIaa0B, Oecey Mo MiIaHy UM JUCKYCCHIO 110 polieme.

[TonroroBka K 3aHATHAM 3aKIIIOUYAETCS], NMPEXJIE BCETO, B OCBOCHUU TOTO TEOPETUYECKOTO
MaTepuaia, KOTOpbIi BBIHOCUTCS Ha oOcyxjeHue. Jljig 3Toro HeoOXOJUMO B IEPBYIO OYepenb
HepeuYnTaTh KOHCIEKT JEKIIMU WIH pa3zienbl yueOHUKa, B KOTOPHIX MPUCYTCTBYET YCTaHOBOYHAS
uHpopManusa. M3yueHne pekoMeHJ0BaHHOM JIMTEpAaTypbl HEOOXOIUMO CIeNaTh MaKCHMAalbHO
TBOPUYECKH — HE MPOCTO YKJI/bIBasi B MaMATh HOBbIE CBEICHMS, a OCMBICIMBAs U aHAIU3UPYS
MaTepuan. 3aKpenuTh CBOM 3HAHUS MOXHO C IOMOILBIO 3allMCEH, BBINMCOK WIM TE3UCHOTO
KOHCIIEKTa.

Ecnu cemuHap npeicraBieH JOKIaJaMu, TO OCHOBHAsI OTBETCTBEHHOCTD 34 €0 IPOBEJCHUE
JEKNT Ha Aokyaquukax. Kak cienars 3To ycnemso cMoTpute B paszene «Jlokiany. O1Hako poiib
OCTaJIbHBIX YYACTHUKOB CEMHUHApa He JI0JKHA ObITh MacCUBHOWU. CTY/E€HTHI, MPOCTYyIIaB JOKIIA/,
3alMCHIBAIOT KPAaTKO IJIABHOE €ro COACpPKAHUE M 337a0T BBICTYNAIOIIEMY YTOYHSIOIINE
BONpocoB. Uem Oojee OCHOBATENbHOW Obla JOMALIHSS MOATOTOBKA MO TEME, TEM aKTHBHEE



IOPOUCXOIUT OOCYXJIeHHEe NpoOJeMHBIX BoIpocoB. Ha cemMuHape BCAYECKH MOOIIPSIETCS
TBOpYECKasi, CAMOCTOSTEIbHASI MBICIIb, 1A€TCS BO3MOXHOCTD BHICKA3aTh KPUTHUECKHUE 3aMEUaHUS.

Becena no nnany npeacrasisieT coOOH 3apaHee MOArOTOBICHHOE COBMECTHOE 00-CyXKIeHUE
BOIPOCOB TE€MbI KaXJbIM W3 YYaCTHHUKOB. JTa ¢opMa HOTpeOyeT OT CTYACHTOB HE TOJIBKO
XOpOILIeH CaMOCTOSITENTLHOM MPOPabOTKU TEOPETUUECKOr0 MaTeprania, HO 1 yMEHHE Y4acTBOBATh
B KOJUIEKTUBHOM JMCKYCCHHU: KPAaTKO, YETKO U SICHO (pOPMYJIMPOBATH W HM3JIaraTh CBOIO TOYKY
3peHusl mepe]l COKypCHUKAMHU, OTCTaWBaTh IMO3UIHUI0 B HAYYHOM CIIOpE, MPHUCOCAMHSITHCS K
qyKOMY MHEHMIO WJIM ONIIOHUPOBATh IPYIMM YUaCTHHUKaM.

Meroanyeckue yKa3aHUsi 10 BbBINOJHECHHIO JOMAIIHEI0 3aJaHUS PEKOMEHIYETCs
CJIEJIOBATh CIEAYIOMIEMY OOIIEMY aITOPUTMY:
1. TIpopaboTaTh KOHCIEKT JEKLHU Ha MPEAMET BbISIBJICHHS HETIOHATHBIX MOMEHTOB T€-MBI.
2. B cnydae HaM4us HEMOHATHBIX MOMEHTOB C(OPMYIUPOBATH BOIPOCHI.
3. HaiifTu ¥ W3y4uTh MOTMOJTHHUTENBHBIM MaTepUall MO TEME, UCIOIB3YyS PEKOMEHIOBAHHYIO
JUTEpaTypy U AJIEKTPOHHbBIE pecypchl yueOHbIX ocoouii B cetu MHTEpHET.
OTBEeTUTH HA BO3HUKILIKUE B XOJI€ U3yYEHUS TEMbI BOIIPOCHI.
Brinucarh TpakTOBKM OCHOBHBIX MOHSTHIA, 3aKOHOB, IIPUHIIUIIOB U T.II. 10 TEME JIEKIUH.
W3 nmepeuHs: BOIPOCOB K 3a4€Ty BBIOPAThH TE€, KOTOPHIE OTPAXKAIOT COJIEPIKAHUE JICKIUH.
Haittu oTBETHI Ha 3TH BONPOCHI B TEKCTE JIEKIIUN U JONOJIHUTEIBHOM MaTepHalIe.
Odopmuts MaTepua B MUICbMEHHOM BHJIE

S S

IToaroroBKa K TeCTUPOBAHUIO

ITo Tumy Bce 3amaHus TecTa ACNATCA HA 3aKPbIThIE U OTKPBITHIE. 3aKPBITHIM BOIPOC
[0JIpa3yMeBaeT BbIOOP MPABUIBLHOIO BapuaHTa OTBETAa M3 HECKOJIbKMX MPEIJIOKEHHBIX (Kak
IPaBWJIO, TaKUX BapUaHTOB 4YeTbipe). OTKPBHITHIA BOINPOC HE HMEET BApUAHTOB OTBETA,
HalOMHUHas, TAKUM 00pa3oM, OOBIYHBIN BOIIPOC U3 NMCbMEHHON KOHTPOJIbHOM paboThl. bosbias
4yacTh TECTOBBIX 3aJIaHUI 4Yallle BCErO0 OTHOCUTCS MMEHHO K 3aKpbITOMY THIY. Bpemenu Ha ux
BBIIIOJIHEHHUE, KaK HETPYJHO J0rafarhecs, TpeOyeTcss MEHbIle, YeM Ha 3a/JaHUs OTKPBITOrO TUIIA
(HUYero He HaJO MUCaTh, HYXKHO JIMIIb OTMETUTh YCIOBHBIM 3HAKOM BBIOpPAHHBIA OTBET), HO U
OLICHMBAIOTCSI OTBETHI HA 3TH BOMPOCH! HE TaK BHICOKO, KAK OTBETHI HA BONPOCH! OTKPBITOTO THIIA.

Bcro noaroroButenbHy0 paboTy K IPOXOKJIEHHUIO TECTa MOKHO YCIIOBHO pa3OUTh Ha JiBa
OCHOBHBIX HampasieHus. [lepBoe — 370 u3ydeHue y4eOHOro MaTepHaja Kak TaKOBOTO.

HeoOxonnMo wn3ydaTth TEOpHIO MU TPEHHPOBATHCS B PEUICHUM 3aJady U BBINOJIHEHUU
YIPa)KHEHUH.

s 3TOro moHamoO0sTCS CcHelUalibHble TPEHUPOBOYHBIE MOCOOUS — Y4YEOHBIE TECTHI C
YKa3aHHUEM IPABUIIbHBIX OTBETOB.

3aKOHYMB MIPOXOXKICHUE OJJHOI'O TPEHUPOBOYHOTO TECTA, 0053aTEILHO OTMETHTH BOIPOCHI,
Ha KOTOpBIE J1aHbl HeNpaBUJIbHbIE OTBeThl. Hy)XHO BbIIMCAaTh Ha OTAEIbHBIM JIMCTOK TEMBI,
KOTOpbIE BBI3BAIN 3aTpyldHEHHE. ODT0 — ciabble MecTa. OTKpBIB y4yeOHUK, BHHMATEIBHO
IPOLITYAMPOBATh COOTBETCTBYIOLUI pa3iel, POpeIIaTh BCe MpeaIaraeMble 3a1aui, OTBETUTh
Ha BCE BOIIPOCHI B KOHIIE KaxJoro naparpada. Tonbko mociae 3TOro HyHO TNPUHUMATHCS 3a
BBITIOJIHEHHE CIIENYIOIIET0 TPEHUPOBOYHOT'O TECTA.

Vyamuecss camMu 3aMETIT MOJOXKHUTENbHYIO IMHAMUKY. Kakaplid MOCIEYIOMMH TECT
JIOJI’KEH MMPUHOCUTH OO0JIbIlIe OYKOB, YEM MPEIbITYIIHA.

Bravane HeoOXOIMMO BHMMATENBHO MpOYMTaTh Bompochl. [lonmb3a oT 3TOrO NBOIHAA:
BO-TIEPBBIX, OYJET HACTpOWKa Ha MpeIMET, BO-BTOPHIX, MOKHO ONPEAENNTh, B KAaKUX 3aJaHHsIX
BOIIPOCHI «II€PECEKatoTCs» (MHOTAA ObIBAET, YTO OJMH BOIIPOC B CKPHITOM (hopMe COIEP>KUT OTBET
Ha JIpyroi).

Heo0xoauMo MBICIEHHO OTMETUTh BOIPOCHL, KOTOpbIE IOKA3aJIUCh TPYAHBIMU WIH
BBI3bIBAIOT COMHEHUA. MOXHO 3anucaTh UX HOMEpa Ha JIUCTKE JJIs1 Y4EPHOBHKA.

Teneps cienyer NPUCTYIIUTh K OTBETaM, OTBEYAsi HA T€ BOIIPOCHI , B KOTOPBIX YBEPEHBI, HE



Tparst Ha 00JyMBIBaHHE KXKIOTO M3 HUX Ooinbiie 1 MUHYTHL. Ecimu 3TOro BpeMeHM MOKaKeTCs
HEJO0CTAaTOYHO, YTOObI HAWTH MpPaBHJIbHBIM OTBET, HY)KHO IMPOIYCTHUTh BOMPOC U JIBUTaThCS
Jlablie.

[Tpoiias Bech TeCT 10 KOHIIA, TPOITyCcKasi TPYAHbIE 3a/laHusl, 3aTeM HEOOXOAUMO BEpHYThCS
K TPOMYIICHHbIM 3afaHusiM. Temepb yxke HE TOpPOISICh, HE MOATOHSs ceOs, a CHOKOMHO U
BHHUMATEJIbHO BJAYMaThCsl B 3aJaHHBbIH Bompoc. B0o3MO)XHO, Jpyrue BBINOJIHEHHbIE 3a/aHus
MOJICKaKYT MpaBWIbHBIN OTBeT. Ecnu Bpemsi MO3BOJSET, HYKHO MPOJOJKATh paboTaTh HaJ
TECTOBBIMU 3aJaHUSIMHU.

IHoaroroBka K 3K3aMeHy

[lepen HayasOM MOATOTOBKM K SK3aMEHY HEOOXOJMMO MPOCMOTPETh BECh MaTepHal U
OTJIOKUTB TOT, YTO XOPOILIO 3HAKOM, & HAUMHATh YYUTh HE3HAKOMBIN, HOBBII

HaunHali roTOBUTBCS K 3a4€Ty 3apaHee, IOHEMHOTY, 110 4acTsAM, COXPAHss CIIOKONCTBHE.
CocTaBp MmaH Ha KaXIblil J€Hb NOATOTOBKH, HEOOXOAWMO YETKO OINPEAEIUTh, YTO MUMEHHO
cerojHs OyAeT u3ydarbcs. A Takke He0OXOQMMO ONPENEIUTh BpeMsl 3aHATHH ¢ y4eTOM PUTMOB
opraHusma.

K TpyaHo 3amommHaeMoMy Mmarepually HEOOXOAMMO BO3BpalllaThbCs HECKOJIBKO pas,
IIPOCMATPUBATh €r0 B TEUEHUE HECKOJIBKMX MUHYT BEYEPOM, a 3aTEM €ILE Pa3 - yTPOM.

OdeHb N0JIE3HO COCTABJIATH IJIAHBI KOHKPETHBIX TEM U JIEP>KaTh X B YME, a HE 3a3yOpUBaTh
BCIO TEMY MOJHOCTBIO «OT» M «10». MOXKHO TakXe MIPAKTUKOBATh HAIMCAaHUE BOIIPOCOB B BUJEC
KpPaTKOT0, TE3UCHOIO U3JI0KEHUS MaTepHuaa.

3ayunBaeMblii MaTepHuall JIydile pa3OUTh Ha CMBICIOBBIE KYCKH, CTapasich, YTOOBI HX
KOJINYECTBO HE IpeBbILano ceMu. CMBICIOBbIE KYCKH MaTepualla HeOOXOIUMO YKPYMNHSATh U
0000m1aTh, BbIpaXkas TJIABHYIO MBICIb OJHOW (ppa3oil. TekcT MOKHO CHIIBHO COKPATHTh,
IIPEICTABUB €r0 B BUJIE CXEMBI

Ilepeckas TekcTa CBOMMHM CIIOBaMHU IIPUBOJUT K JIy4IIEMY €ro 3allOMHUHAHMIO, 4EM
MHOTOKpaTHOE YTE€HUE, IOCKOJIbKY 3TO aKTUBHAs, OPraHU30BaHHAs LIEJIbI0 YMCTBEHHAs paboTa



Hpuiioxenne 2

«OlleHO‘leIe cpeacTBa 1Jd MpoOBEeACHUA l'lpOMe)KyTO‘lHOﬁ aTTecTranum,

[lo nmaHHOW IUCUUMIUIMHE HPEIyCMOTPEHBl PAa3JIMYHBIE BHIBl KOHTPOJIS PpE3ylbTAaTOB
00y4eHHUs: TEKYLIUl KOHTPOJIb (IIPOBEPKA BBIIIOJHEHUS 33a[JaHUil), UTOTOBBI KOHTPOJb B BHJIE
JK3aMEHa.

Crpyxrypueiii| [L1aHUpyeMbIe
3JIEMEHT pe3yJIbTaThl Ol1ieHOYHbIE CPEACTBA
KOMIICTCHIIUN 06yquHﬂ

IIK-3 roToBHOCTHIO IPUMEHSATH HA MPAKTHKE NMPO(ecCHOHAIbLHbIE 3HAHUS TEOPUH U
MeTOA0B (U3MUYECKHUX UCCIAeT0OBAHU I

TEOPHIO Ilepeuensv 60npocoe 011 NOO20MOBKU K IK3AMEHY:
TUTAHUPOBAHHMSI
KCIepUMEHTa, 1. YUto Ha3bIBaeTCSI KOHBEKTHUBHBIM TEIIOMAacCOOOMEHOM?
CHOCOBEL 2. [IIOTHOCTP TEIUIOBOTO TIOTOKA MPU KOHBEKTHBHOM
06paboTKH TerioMaccooomere. Terooraua, ypaBHEHUE TEIUIOOTAAYN
SKCTIEPHMEHTATBH Herotona — Puxmana, hu3ndeckuii CMbICI U pa3MEPHOCTh
BIX JTAHHBIX K03 (UIIMeHTa TeITIO0T/IauH.
3. Maccootnaya, koaddunuent nuddys3un, ero cMbIica U
pPa3MepHOCTb.

4. IuddepenunanbHoe ypaBHEHHE HEPA3PBIBHOCTH,
yYpaBHEHHE HEC)KUMAEMOCTH, MX (PU3UIECKUN CMBICIT.

5. luddepenuuanbHoe ypaBHEHHE IIEPEHOCA SHEPTHH, €T0
(bu3nyeCKuil CMBICI.

6. Koadurment temneparyponpoBogHOCTH, €TO
pa3MepHOCTh U PU3NYECKUIN CMBICII.

7. AuddepeHnanbHOro ypaBHEHUs ABUKEHHSI BA3KOTO
TEIJIOHOCUTETIS, €T0 (PU3NUECKHUM CMBICIT.

8. KoadpunueHTsl AMHaAMUYECKOM N KHHEMAaTHYECKOi
3Hatb BA3KOCTH, UX PA3MEPHOCTh U PU3UUECKHUI CMBICIL.

9. luddepennmanbHoe ypaBHEHHE TEIJI00TIauu B
MOTPaHUYHOM CJIOE.

10. YcnoBus 0JHO3HAYHOCTH B 33/1a4aX KOHBEKTUBHOIO
TEII0Macco0OMeHa, BU/Ibl TPAaHUYHBIX YCIOBUHN AJIs
CKOpOCTH.

11. KoaddurmeHT moBepXHOCTHOTO HATSHKEHUS, €TO
pa3sMepHOCTh U PU3UUECKUH CMBICI. Y CJIOBUS BOSHUKHOBEHHS
KOHBEKIMA MapaHTOHH.

12. KoaddunmeHT 06beMHOTr0 pacIipeHus TeMIOHOCUTEIS.
[Tpubmmkenne byccunecka B 3a1auax TEMIOBOM KOHBEKIIUH,
ero(pu3nUecKuil CMBICI.

13. Kakue ypaBHEHMS BKIIFOYAET TIOCTAHOBKA KPA€BOM 3a7a4H
TEIJIOBOM KOHBEKLIMU B IMHAMUYECKUX NIE€PEMEHHBIX ?

14. 3aBUXPEHHOCTb, (PYHKIIMS TOKA TETJIOHOCUTENS, UX
pasmepHocTH, huznyeckuit cmbict. uddepennnansnoe
ypaBHEHHE NIEPEHOCa 3aBUXPEHHOCTH.

15. IuddepennmanbHoe ypaBHEHUE TEIUIONPOBOJHOCTH, €T0
buznyecKuil CMBICI.
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16. Kak yunThIBatoTCsSl B ypaBHEHUH TEILJIONPOBOAHOCTH
HEOJIHOPOJIHBIE CBOMCTBA?
17. Kak yu4nuThIBatoTCsSl B ypaBHEHUH TEILJIONPOBOAHOCTH
AQHU30TPOIUS CBOUCTB?
18. Kak 3aatoTcsi rpaHU4HBIE YCIOBUS TEIJI000MeHa
IIEPBOT0, BTOPOIO U TPETHEr0 BUIOB? PU3NUECKUI CMBICIT
K03 pHILIMEHTA TETIIOOTIAYH.
19. I'paHnyHBIC YCIOBHUSA KOHTAKTHOT'O TEINIOOOMEHA
(uerBepToro Buaa). CMBICI U Pa3MEPHOCTh TEIJIOBOTO
COIIPOTUBIICHUS KOHTAKTA.
20. TemnonpoBOJHOCTh IUIOCKOTO  CJIOSl, OIPEIEIICHUE
pacxozareria.
COCTaBJIATH IJIaH
3KCIIEPUMEHTA,
o0pabaThIBaTh
SKCIEPUMEHTAIbH .
bie JIAHHBIE, [Ipumepsl MHAMBUYAIbHBIX JOMAIIHUX 33 IaHUI
aHaJIM3UPOBATH _
pe3yIbTaThl 1. OnpegemmTe THHEHHOE TEPMEreCKOe COMpOTHBIEHHE
KCTICPHMEHTA; TEUICNPOBOIHOCTH R, H TOMIHHY CTEHEKH § CTATBHOH TpPY-
OCYLLECTBIISAT OBl BHYTPEHHHH IHAMETp KoTopoH d, =8.53M , eCIH OpH pa3-
IIOWCK HOCTH TeMmepaTyp ef mosepxsocteii AT =002 'C ¢ ygacTka
HEOOXOAUMOI yTsl | TPYOOmpoBofa WIHHEOH (=100x B OKPYEAIIIYID CPEdy B
Ymetb HpPOBEICHHMS TedeHHe 9aca TepAeTcd TelnoTa Q=445 M=, Pessn Ten-
TEOPETUYECKOTO TooDMeHA CTAUNHOHAPHENH. KosddHiHeRT TemlonpoBogHOCTH
HCCIIEIOBAHMS MaTepHana Tpvos 7. =16 Br/(m-K).
uHpOpMaINU C 3agaga 2
HUCIIONIB30BaHMEM ITo Tpyoe d =601 mpoTeKaeT BO3IVX CO CHOPOCTRHD
Pa3IIMYHBIX w =35m/c. OnpenenHTs 3Ha9eHHE CpeTHEro KodddHiHeHTa
MCTOYHUKOB; TEIUIOOTOAYH, ©CH  CpPegHAd  TeMIeparypa  BO3OyXa
CaMOCTOSTEIBHO T: =100 °C.
ONpPENENATh
3a7a4u
HCCIIEI0BAHUS
MeTOZlaMi [TpruMepBl KOHTPOJIBLHBIX 3a[aHHUH:
IUTaHUPOBaHNA, 2. CTeHRl CVIHMRHOH KAMEpDH BROIONHEHEI HI CI0A
ONTUMM3ALNH EpPACHOTO KHPIHYA TOMMEHOA &, = 250 MM H 04 CTPOHTEIE-
9KCIIEPUMEHTA U Horo EBOHNMOEA. TemmepaTypa Ha BHYTpeHHeA NOBEPXHOCTH
aHanmsa rHprEgHoro cnod T, =130 °C | a Ha BHemHell NOBEpXHOCTH
Buianets HOTYHaCMbIX pofttosoro c1os T, =40 "C. KosddumerT Tentonposoa-
pe3yIIbTaToB, HOCTH KpacHoro kEpmEda (.7 Br/(m-K) H CTpOHTETRHOTO
TOATOTOBKH eoittoka 00465 Br/v-K). BeeHOmETE TeMOoeparypy B
MaTepHaos JUid IUIOCKOCTH CONMPHEOCHOBEHHA CI0eE 1,_, H TOAIDHHY BOHAMOT-
MyOIMKaIUK; o - .
HABBIKAMI HOTO CJIOA TIPH VCAOEHH, 9TO rennn{sme moTepH depes 1M°
L — CTEHKH KaMepsl paeHE g =130 Br/Mm”.

OBM u
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3JIEMEHT pe3yIbTaThl Onenounsle cpencTaa
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rI100aIbHBIX 3. OmpeneneTe Eo3Q{HOHEHT TEIUIOOTIA9H OT BEpPTH-
ceTell I IIOMCKA, | KATBHOMH INHTH BEICOTOH H =15 M K oKpy&aromeMy BOIIYXY.
00paboTkHy, ECTH H3BECTHO. 9TT0 TEMIEPAaTypa IOBEPXHOCTH ILTHTEI

bunpTparun u
aHalIM3a Hay4YHOHU
uHpOopMaU

T, =80 °C, TeMmepaTypa OKPYAAOIIETO BO3AVXA EJATH OT
nosepxHocTH T, =20 'C.

IIK-5 cnioco0HOCTHI0 0JIb30BATHCSI COBPEMEHHBIMH METOAAMH 00pa00TKH, AHAIHU3A U
CHHTe3a (pu3nueckoii uHGopManuu B H30paHHON 00/1acTH (PU3MUYECKUX UCCIIeIOBAHMIA

3HaTh

OCHOBHBIE ITPUEMBI
U METO/IBI
o0paboTku 6a3
nH(popManuu;
TIPUHIIHAITBI u
METOJIbl  HAy4YHOTO
UCCIIC/IOBaHMS;
OCHOBBI
perucTparnum,
00paboTKH,
MIPECTABICHUS
YHCIIEHHBIX u
rpaduyecKux
JaHHBIX, a TaK e
MPOTPaMMHBIX Cpell
IUIsL OCYILECTBIICHUS
BBIIIIE
NepeYCICHHBIX
MpoIieccoB cbopa u
MIPEJCTaBICHUS
uHpopMauu

Ilepeuenv 60npocoe 011 NOO20MOBKU K IK3IAMEHY .

21. be3paszmepnas popmMyIupoBKa KpaeBoit 3a1aun
TerionpoBoAHocTH. Yncna buo u @ypre, ux dpuznyeckuit
CMBICII.

22. Oco0GeHHOCTH TETIONPOBOIHOCTH MIPH (PA30BBIX U
CTPYKTYPHBIX IIEpEX0JaX B METaJlJIe.

23. Kak onpepensiercs MIOTHOCTh TEIUIOBOTO MOTOKA Ha
rpanuie $pazoBoro nepexoaa?

24. Maremarudeckasi popMyIUpOBKA 331a4U
TEIUIONPOBOAHOCTH C MOJIBUKHOM rpaHuiiel (pa3oBoro
nepexoa.

25. IlomyuyuTe «3aKOH KBaJIpaTHOI'O KOPHS» pOCTa KOPKH
TBepAO# (a3bl puU 3aTBEP/IEBAHUU CIUTKA.

26. KakoBa MeTO/IMKa CKBO3HOI'O CYETa B 33Ja4ax
TETJIONPOBOAHOCTH CO CTPYKTYPHBIMU U (Pa30BBIMU
nepexoamu?

27. Bun GyHKIHMN OTHOCUTENBHOTO COJIepKAHUS TBEPAOH
(a3sl B 3a1a4ax ¢ (a30BbIM MIEPEXOJIOM.

28. CniocoOs! BeIuucaeHHs 3¢ (HEeKTUBHON U CIIEKTPaIbHON
TEIJIOEMKOCTEM.

29. Kak npubIuKeHHO y4eCTh KOHBEKITUIO )KHJIKOTO Spa
KPUCTAJJIU3YIOIIETOCS CIUTKA B 3aJja4ax
TEIUIONPOBOAHOCTHU?

30. XapaKkTepuCTUKH TETUIOBOTO U3ITyUCHHUSI.

31. PagnannonHsle XapakTEpUCTUKH Ted. Yem
XapaKTepU3yroTcs adCONIIOTHO Oeoe, Y4epHOE U PO3pavHOe
tena? JludgdysHoe u 3epkaibHOE OTpaKEHUE, [IBETHBIE TEA.
32. 3akons [Inanka, Buna, Credana — bonbsiimana,
Kupxrodga, JlamGepra.

33. Onpenenenue 3HPEKTUBHOTO U3ITYyUEHUS TS
MIPO3pavyHbIX U HENPO3PAUHBIX TEI.

34. Pacuer TemnooOMeHa U3Iy4eHUEM MEXTY
O6eckoHeuHbIMU TIacTUHAMHU. [IpuBeneHHas cTeneHb
YEPHOTBHI.

35. Tery1000MeH M3Ty4eHUEM MEX]Ty TellaMH, KOTJ1a OJHO
TEJI0 HaXOAUTCS BHYTPH JIPYTOrO.

36. DxpaHupoBaHHE Kak crioco0 3aIIUTHI OT TEIMJIOBOTO
W3ITy4EHUsl.
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37. Yto Takoe CcI0KHBIN (paaualiiOHHO-KOHBEKTUBHBIN)
TerI000MeH?
38. Kak onpeznensercs KodQQHUIMEHT TEIUIOOTAAYH,
YUYUTHIBAIOIINHN U3JTydeHHE?
MIPUMEHSTH
MOJIyYEHHBIE
3HAHUSA JUTA
00paboTKu, aHaTu3a
W CUHTE3a
obueduznIecKoi [Ipumepbl UHAMBUIYATBHBIX JOMAIIHUX 33JIaHUI
nHpopManuu;
MPEACTABIIATh 3. Ha mapysHOH NOBEPXHOCTH BepTHEAMEHOH TpYORL
OJTy4eHHbIE maaverpon 20 s H BricoTol H = 2 M KoHISHCHpYETCE CYXOH
3HAYCHUS HACHIIEHHEN BOJAHOH Iap NpH JaeneHHH p, =198-10° IIa
YMETE H3MEPSIEMBIX Tesmeparypa moeepxEocTH TpyoRI T =115 ’C.
[TapaMeTposB ¢ 1. OnpegemHTs NpPHECISHHVIO CIEIEHs GePHOTH CHCTE-
y4ETOM MEL eCTH TPVOOMPOROT ¢ HAPYAEHEM THaMeTpoM 0.1 M mpoxo-
MOTPEIIHOCTH JHT B LEHTPE KHPIHIHOTO KBATPATHOTO KAHATA CO CTOPOHOMH
M3MEPCHHIA; 0,5 M. C'IEHEHLF qepHOTH TpyoH (0,72, CTeneHs 9epHOTE CTe-
eNaTh COOOIeHHs | Ton anatd 0.85.
U JIOKJIaJIbl HA TEMY
u3 obnactu
(hbU3UIECKOTO
HCCJIEIOBAHUS;
METOAUKON IIpuMepsl KOHTPOJIBHBIX 3aJaHUN!
IUTAHUPOBAHUS
MHOT0(aKTOPHOTO 7. Mz pofel, KHOAMeH B DOMEMOM 00BEME OPH JaE-
JOKCIIEPUMEHTA, meHHH 1,98 Dap, HeobxomaMo moryaHTE 300 ¥T/9ac cyXoro
MeETOJaMH U | HacHIIEEHOTO BOJAHOIO Hapa. HaliTH HeoOXomEMyE 414
aNropuTMaMu 3TOT0 IUIOMATE IOBEPXHOCTH HATPEBA, ©CTIH TEMIIEpaTypa
IUTAaHUPOBAHUA U | mopepxHOoCcTH 131 c.
Bnaners IMOCTaHOBKH 7. OmpeaemsTs MIOTHOCTE TEIIIOEOTO IOTOK, TEPIEMOTO
IKCIIEPUMEHTA HITVIeHHEM C MOBEPNHOCTH HapompoBoga gEameTpoM 0,1
TeymepaTypa cTeHEH maponpoeoga 427 “C, cremers wepHOTEI
0.9. TemmepaTypa okpy&aromed cpeasl 27 oc.

Kpumepuu ouenku (6 coomeemcmeuu ¢ Gopmupyemvimu KOMREMEHUUAMU U
RAGHUPYeMbIMU PE3YIbLMAMAMU 00y4enus):

— Ha OICHKY «OTJHYHO0» — CTYACHT AJOJIKCH IMOKAa3aTh BBICOKHIM YPOBCHB 3HAHWUM HE TOJIBKO
Ha YPOBHC BOCIIPOM3BCIACHUA U 00BSICHEHUS I/IH(I)OpMaI_II/II/I, HO W HWHTCJUICKTYAJIbHBIC HABBIKH
pemiCHuA npo6neM MU 3ada4, HaAXOXIACHUA YHHKAJIBHBIX OTBETOB K npo6neMaM, OLICHKH H
BBIHCCCHUA KPUTUICCKUX CY)KHGHHﬁ;



— Ha OICHKY «XOpomo» — CTYACHT OOJDKCH IIOKas3aTh 3HAaHHUA HE TOJIBKO Ha YPOBHE
BOCIIPOU3BCACHUA U O0OBsCHEHHUS I/IH(l)OpMaHI/II/I, HO W HMHTCJUICKTYAJIbHBIC HAaBBIKH PCIICHUA
HpO6JI€M " 3a1a4, HaXOXJICHUS YHUKAJIBbHBIX OTBCTOB K npo6neMaM;

— Ha OIICHKY «YAOBJIETBOPHUTEJIbHO» — CTYACHT JIOJDKEH II0Ka3aTh 3HAHWS HAa YPOBHE
BOCHpOI/I3B€I[eHI/I$I n OGT:SICHGHI/IH I/IH(bOpMaI_[I/II/I, I/IHTeJIJ'IeKTyaJIBHBIG HABBIKH peH_IeHI/ISI HpOCTBIX
3a/1a4;

— Ha OLCHKY «HE€YAOBJECTBOPUTEJIBHO» — CTYACHT HC MOKCT IMOKA3aTh 3HAHUA HAa YPOBHC
BOCITPOU3BCACHUA U 00BSICHEHHS HH(bOpMaHHH, HC MOXKCT IIOKa3aTb HHTCIICKTYAJIbHBIC HABBIKU
pE€IICHUA IPOCTHIX 3a4a4.



