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PaGo4ast mporpaMma paccMOTpeHa H ofo0peHa Ha 3ace/lanuu kadenps! [Ipuknannod H
TEOpPETHYECKOH (QH3HKH

«18» cenrabps 2017 r., mpoTokon Ne 1

3aB. kadenpoii __~ ' ‘é/l/ / _A.H.Bextepes/

PaGouas mporpamMma of06peHa METO/IMYECKOH KOMHCCHeH MHCTHTYTa EcTtecTBO3HAHHA H
CTaHJAPTH3AIHHA

25 cents6pa 2017 r., mpotokon Ne 1
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JIuer perueTpanuy U3MeHEeHHH ¥ 100 THeHHH

Jlara.
[Tonmuch
Nenm Paznen Kpatkoe conepxanue Ne mporokona
/m | mporpamMer HU3MEHEHUs!/ IOTOIHEHHS 3aceqaHus o i
Kadenpoit
Kadenpst
1 3,4,7,8,9 Koppextuposka PITJ] B coorBerctBum ¢ | 28.09.2018
HOBBIM MakeToM (pacnopspkerue Nel0- Nel
39/75 ot 21.09.2018 «O dpopmupoBaHUH
U aKTyan3anuy 00pa3oBaTeNbHBIX ad
IpOrpamMMm).
2 8,9 Axryanuzanus HHGOpMaHOHHO- 02.09.2019
MeToudecKoro u uHopmanmonsoro u | Nel ot B
MaTepHaTBHOT0 00ecTIeYeHus zd
JUACITUIIIHHBL. A
3 8 AxTyanu3amus HHGOPMAIHOHHO- 01.09.2020
METOJIHYECKOr0 U HH(OPMAIIHOHHOTO
obecneyeH s IUCIUILIAHEL. Nei %_/




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

Ilenp maHHOTO Kypca — MOBBIIIEHHE 00MIE00pPa30BATEIILHOTO YPOBHS CIEIIUAIHCTOB,
dbopMupoBaHHE Yy CTYJEHTOB YMEHHsI MPUMEHSATh OCHOBHBIC 3aKOHBI U TPEICTABIICHUS
TeII0(U3UKH, pacCMaTPUBACMbIC B PAHEE N3YUEHHBIX KypcaX K CILIONIHBIM Cpeaam

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

Jucuunnuna Ternodusnueckre 3aauu CIUIOMIHOM cpeibl BXOJUT B BAPUATUBHYIO YacTh
y4eOHOro riana 00pa3oBaTeabHON MPOTPAMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YyMEHHMs,  BJaJCHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

Teopernueckas puzuka

O6mas pusuka

YpaBHEeHHs] MaTeMaTUYECKON (DU3UKH

YpaBHEHUS CILTOUIHOMN CPEbI

3Hanus (YMEHUs, BlaJIeHUs), MOTYYCHHbIE IPU U3yYEHUU JAHHOW AUCLUILIMHBI OyayT
HEOOXOAUMBI TSl U3yYCHUS TUCIUTLTIH/TIPAKTHK:

[TonroToBKa K 3aIIUTe U 3aIIMTA BBITYCKHON KBATM(UKAITMOHHON pabOThI

[Ipoun3BoaCTBEHHAS — IPEAIUIIIIOMHAs PAKTUKA

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHus

B pesynbpraTe ocBoeHMs qUCHMILIUHBL (Moayis) «Temnopusnyeckue 3a1auu CIIOMIHON
cpeab» 00yJarouiics JoJKeH 001aaTh CIeIyOIUMI KOMIIETEHIUSAMU:

CTpyKTYypHBIT [Tnanupyemsble pe3yabTaThl 00y4eHUS
JJIEMEHT
KOMIICTCHITHH
[TK-3 rOTOBHOCTBIO IPUMEHSTH HA MPAKTHKE MPO(ECCUOHATBHBIC 3HAHUS TEOPUU U METOJIOB
(bU3HYECKUX UCCIICIOBAaHUN

3HaTh TEOPUIO IIIAHUPOBAHUSI SKCIIEPUMEHTA, CIOCOOBI 00pabOTKH
HKCHEPUMEHTAIbHBIX JaHHBIX

YMers COCTaBJIATh IJIaH IKCIEPUMEHTA, 00pabaThIBaTh HKCIIEPUMEHTAIbHbIE
JaHHbBIE, AHAJIM3UPOBATH PE3YJIbTAThl IKCIIEPUMEHTA;

OCYIIECTBIISATH TOUCK HEOOXOAUMOM JIJIsl TPOBEIEHUS TEOPETHUECKOTO
uccleIoBaHusI HH(OPMAIMU C UCIIOJIB30BaHUEM PA3IMUHBIX HCTOUYHUKOB;
CaMOCTOSITEJILHO ONPENENATh 3ajaud UCCIIEJOBAHUS

Brnanets METOJIaMU TUTAaHUPOBAHMS, ONITUMH3AINH SKCIIEPUMEHTA U aHAIIN3a
MOJIy9aeMbIX Pe3yJbTaTOB, TOJITOTOBKHA MAaTEPHUAJIOB JUIS ITyOIHUKAIIH;
HaBbIKaMU UCTOIb30BaHus OBM u rmo0anbHBIX ceTel AJisi ToucKa,
00paboTKH, GUIBTPAINK U aHAJIW3a HAYYHOU MHpOpMalK

[TK-5 criocoOHOCTHIO MOIB30BATHCSI COBPEMEHHBIMU METOIaMH 00pabOTKH, aHalu3a U CUHTE3a
buznueckoit unopmanyu B n3dpaHHON 001acT HU3MUECKUX HCCIETOBaHUN

3HaTh OCHOBHBIE MTPUEMBI U METOABI 00pabOTKHU 6a3 nHpOpMaLny;

IIPUHLIMIIBI M METO/IbI HAYYHOT'O MCCIIE0OBAHNS; OCHOBBI PETUCTpALUH,
00palboTKH, MPECTaBICHUS YUCICHHBIX U IpaUueCcKuX TaHHBIX, a TaK Ke
IIPOrPaMMHBIX CPeJl AJIsl OCYIIECTBIECHUS BBILIE MEPEYNCIEHHBIX
poreccoB cOopa U NpeACcTaBIeHUs HHPOPMALUU




YmMmern

MPUMEHSTH MTOJTyYSHHbIC 3HAHUS 17151 00pabOTKH, aHATM3a U CUHTE3a
obmedusnyeckoit nHHopMaIuu;

NpCACTABJIATH MMOJYUYCHHBIC 3HAUYCHUA U3MCPACMBIX ITAapaMETPOB € y‘IéTOM
MOTPEUTHOCTH U3MEPEHUH;

JieNaTh COOOIICHHS 1 IOKJIa bl Ha TeMY U3 00JIacTH (pU3HIecKoro
WCCIICIOBAHHS,

Bnanets

MCTO,HI/IKOP'I IJIAaHUPOBAHUA MHOFO(baKTOpHOFO OKCIICPUMCHTA,;
MCTOAaMHU U AJITOPUTMAMU TIJIAHUPOBAHUA U TIOCTAHOBKU SKCIICPUMCHTA




4. CTpyKTYypa, 00bEéM U cofep:kaHue TUCHUIITUHBI (MOTYJIs1)
OO0mmast TpyI0eMKOCTh AUCIMILTUHBI cocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacos, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 39,2 akaj. 4acoB:
— ayauTopHas — 36 akaJ1. 4acos;

— BHEAYIUTOPHAS — 3,2 aKaJl. 9acoB

— camocTosTenpHas padorta — 33,1 akaz. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHas s s
o KOHTaKTHas paborta E 5 ®Dopma TEKYILETo
=
B aKaJ[. yacax 3 Bun KOHTPOJIS
Pasnen/ Tema 3 (B akan ) £ y P Kon
g 3 © | caMOCTOSATENBHON | yCHeBaeMOCTH U
JCIUTUTAHB 5 = . | xommerenMK
@) g £ paboThI IPOMEXXYTOYHOH
nmab. | mpakr. | S &
Tek. Z'Q aTTeCcTallu
3aH. 3aH. | O &
1. OcHOBHBIE TEOpHH
TEmI000MeHa
CamocrosTensHoe
n3ydeHue
i IIposepka
11 TeronpoBoAHOCTH JIUTEPATYPHI 110
WHIUBHAYaJIbHBIX
npu CTallMOHAPHOM 2 2/11 4 TeMme, pelieHne IOMAILIHIX IK-3, TIK-5
pexume WHUBUAYaTbHBIX .
3aIaHui, OIIPOC
JIOMAITHUX
3a/laHui
CaMmocrosTensHoe
n3ydeHue
1.2 Hecranmonapueie i IIpoBepka
IIPpOLECChI JIATCPATYPEI O HUHIAUBUAYAJIbHBIX
p 4 2/11 6 TeMme, pelieHne 4 I1K-3, I[IK-5
pacnpocTpaHeHHsl TeIuia B JOMAaITHAX
HHANBUAYAJIbHBIX o
TBEPJIBIX TENax 3aJJaHui, ONPOC
JIOMAITHAX
3a/1laHui
CamocrosTenpHoe
HU3YyUYCHHUC
Y IIpoBepka
1.3 OCHOBBI JTUTEPaTypPHI TIO N —
KOHBEKTHBHOTO 8 4 4/11 8 TeMe, pelIeHre Y [K-3, TIK-5
JOMAaITHAX
TeImI000MeHa MHIUBHIYaTbHBIX .
3aJJaHui, ONPoC
JOMalIHUX
3aJaHuN
CamocrosTenpHoe
n3ydeHue
i IIposepka
1.4  TennoobMeHn  1mpH JIUTEPATYpPBI 110 N —
W3MEHEHUU  arperaTHoro 4 4/11 | 5,1 Teme, pelieHe HOMaI};HHX ITK-3, TIK-5
COCTOSIHUA WHANBUAYAJIbHBIX “
3aJaHui, OIPOC
JIOMAITHAX
3aJaHUI
CamocTosaTenbHOoe
n3y4YeHUe
e IIposepka
15 Temnooomen JIATCPATYPEI O WHIWBUIYAJIbHBIX
) 2 2/11 4 TeMe, pelieHne Y I1K-3, IIK-5
U3ITy4eHUEM JOMAaITHAX
WHANBUAYAJIbHBIX o
3aJJaHui, ONPOC
JIOMAITHAX
3aJaHU




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

Peszynbrar oOcCBO€HMA aucuMIUIMHBL «TeopeTndyeckne OCHOBBI TEIUIOTEXHUKW» —
dbopMupoBaHHEe Yy CTYIEHTOB KOMIETCHIMH, MPEACTABIAIOMUX CO00M JAMHAMUYHYIO
COBOKYITHOCTh 3HAHH, YMEHUMU, BIAJICHUH, CIIOCOOHOCTEH W JIMYHOCTHBIX Ka4eCTB, KOTOPYIO
CTYJIEHT MOXET IpPOAEMOHCTPUPOBATh IOCIE 3aBEPIICHUS JIaHHOW 4YacTu 00pa3oBaTelIbHOI
nporpammsl. s GopMHUpOBaHHS STUX KOMIIETEHIIMN U peau3aiuy IpeyCMOTPEHHBIX BUJOB
yueOHOi paboThl, B yuyeOHOM Tpolecce B KauyecTBe OOpa30BaTENbHBIX TEXHOJIOTUN
HCIIOJIb3YIOTCA TPAAULUOHHAS U MOYJIbBHO-KOMITIETEHTHOCTHASL TEXHOJIOTHH.

VY4eOHble 3aHATHS POBOJISATCS B BUJIE:

1) nexuuii

- 0030pHBIX — AJIs1 CHCTEMAaTU3allMU U 3aKPEIICHUs 3HAaHUH 110 AUCHUTIIIHE

- "H(GOPMAITMOHHBIX — JIJIS1 03HAKOMJICHHSI CO CTaHapTaMH U CIIPaBOYHOMN nH(OpManuen

- TIpOOJIEMHBIX - JJISi Pa3BUTHUS HCCIIEOBATEIbCKUX HABBIKOB U HM3y4Y€HHUSI CIIOCOOOB
peleHus 3a1ay.

Jlexuuu TPOBOJATCA B ayJIUTOPHUSAX C NMPUMEHEHHEM JAEMOHCTpPALUN, KOMIIBIOTEPHBIX
CUMYJISILIUI ¥ KOMITBIOTEPHBIX [TPE3EHTALINMN.

2) IpaKTHYECKHUX 3aHATUI

Ha nanHbIX 3aHATHSAX HA NMpUMEpax KOHKPETHBIX 3a/au yriayOJstoTCs TEOPETHUYECKUE
OCHOBBI Kypca, MOKAa3bIBAETCsl MX MPAKTUYECKOE MPUMEHEHHUE, BBIPAOATHIBAIOTCS OCHOBHBIE
BIIAJICHUS JIJIs1 TaJIbHEUIIIEH CaMOCTOSITEIbHON PabOTHI.

3) TeCcTOBBIX 3aaHU

KontposbHbie paboThl UCTIOIB3YIOTCS C LETBI0 OLICHKUA CTEIICHH YCBOCHHS COCTaBHBIX
yacTed u3ydaeMoi AUCHUIUIMHBL. OCHOBHBIMH (OpMaMU KOHTPOJS SBISIOTCS MHUChbMEHHAs
JIOMAIIIHS. KOHTPOJIbHAs pad0Ta, KOMIBIOTEPHOE TECTUPOBAHUE U JOKJIA B

6 YueOHO-MeTOIMYECKOE 0O0ecredeHue CaMOCTOSITeIbHON padoThl 00y4arouXCcs
[IpencrarneHo B mpuitoxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOUHOM aTTecCTALMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIHUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Buaun, 0. B. Teopernueckue 0CHOBBI TEIJIOTEXHUKHU. TemnoMaccooOMeH: YueOHoe
nocodue / Bumun 10.B., Kazakos P.B., Komnocos B.B. - Kpacuosip.:CDVY, 2015. - 370 c.: ISBN
978-5-7638-3302-7. - Texkcr : DIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/967810

2. Bunun, 0. B. MmxeHepHble METOIBI pacdeTa 3a/ad TeruiooOMeHa [DIeKTpOHHBIH
pecypc] : Mmonorpadust / FO. B. Buaun, B. B. MBanos, P. B. Kazakos. - Kpacuosipck : Cu6. dpenep.
yH-T, 2014. - 168 c. - ISBN 978-5-7638-2940-2. - Tekcr : osnexrtponnsii. - URL:
https://znanium.com/catalog/product/506059

0) lomotHuTeIBHASI TUTEPaTypa:

1. Ceprees, U. I1. KpaTtkoe m3nokeHHEe OCHOBHBIX IMOJIOKEHUN TEXHUYECKOTO pacyeTa
KOHBEKTHBHOTO TEIJIOOOMEHa TMpH MABMKCHUU IKUAKOCTH B TPSAMBIX Tpydax Kpyrioro
noriepeuroro ceuenus : monorpadus / U. I1. Ceprees, C. JI. lemenok, /1. M. borganos. - Cankt-
[TerepOypr : Crtpara, 2018. - 64 c. - ISBN 978-5-6040743-2-9. - Tekcr : anexTponHsIii. - URL:
https://znanium.com/catalog/product/1132723

B) MeToguyeckue ykazanus:
1. Terunonepenaua : yue6Hoe mocobue : B 2 4. Y. 2. VrpakHenus u 3aaaun / B. C.



Yepennnuenko, B. A. Cununwia, A. . Amudepon, F0. W. [Mlapos ; mox obmi. pen. B. C.
UYepenunuenko, A. . Amudepoa. — Mocksa : UHOPA-M, 2020. — 348 c¢. — (Bsicmee
obOpa3oBanue: bakanmaBpmar). - ISBN 978-5-16-014714-7. - Tekcr : snextpoHHBIA. - URL:
https://znanium.com/catalog/product/1001096

r) [IporpammHuoe o6ecneuenune u MHTEepHeT-pecypesl:

IIporpammHoe o0ecnieueHue
HaunmeHnoBanue
110

MS Windows 7
Professional(ms  [A-1227-18 or 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007
Professional

Ne orosopa Cpoxk neiicTBuUS TULIEH3UU

Ne 135 ot 17.09.2007 06eccpouHo

IIpodeccnonanbHubie 0a3bl JAHHBIX U HH(POPMAIMOHHBIE CIPABOYHbIE CUCTEMbI
HasBanue xypca CchuIKa

JIeKTpOHHbIC pecypeht OubmoTeri MITY 1M. |- imagty. ru:8085/marcweb2/Default.asp
I'.1. HocoRa
HNudopmanmonnas cuctema - EawHOEe OKHO URL: htto://window.edu.ru/
JIOCTYIIA K HH(POPMAIMOHHEIM pecypcam - Nip: T

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TNCIHIINHBI (MOLYJIfA)

MatepuraabHO-TEXHHYECKOE 00eCIIeYeHNEe TUCIUTUTHHBI BKITFOYACT:

MatepuraabHO-TEXHHUYECKOE 00eCieYeHNEe TUCIUIUTMHBI BKITFOYAeT:

Aynuropuu IS JEKIUOHHBIX U TPAKTHYSCKUX 3aHATHH. OCHAIICHHE: TePCOHATBHBIN
KOMITBIOTED C BBIXOJOM B HMHTEPHET W JIOCTYIIOM B 3JICKTPOHHYI OOpa30BaTEIbHYIO CpEIy
VHHBEPCUTETa, MYJIBTUMCIUHHBIC CPEICTBA XpaHEHHS, TMepeaadyd | IPEACTABICHUS
uHpopmanuu.



IIpuniaoxenne 1
Y4yeOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM Pad0ThI 00y4aI0IIUXCH
Ilpumepnvie unousudyanvnovie oomawnue 3aoanusa (U/13):
Ilpumepwt 3a0au ona HJ[3 Nel «Teopusi mennoobmenay.

1.

OnpenennTs TEpMHUYSCKOE CONPOTHBISHHE TEIUIONPO-
BOIHOCTH By H TOTIMHHY { MIOCKOH 0IHOCTOHHOH CTEHKH. &C-
AH OpH  pasHOCTH  TEMIEpaTyp €€  MOBEpXHOCTEH

il l:l £] S
AT=T ,-T , =75 "C uepes Hee NPOXOIHT CTAIIHOHAPHEIN
w3 wl

[ 3 L
TEIIOBO MOTOK IIoTHOCTRE =3 kBT/M~. Koadduuuent ten-
nonposBoaHoeTH cTeHKH 4= 2 BT/(3m K).

Harpepatens., BBINOIHEHHBIH H3 TPYOKH JHAMETPOM

d=25»M u amueOl £ =0.5M, mOrpy:KeH BepTHKATHHO B OaK
w t I:I L |

¢ BogoH, HMeromeH Temmneparypy [; =20 C. Onpezemnts

KOMHYCCTBO TEILTOTEL., IIepeIaBachMOc HarpeBaTelIeM B COHHHITY
BEpPCMcHH, CHUHTAA TCMIICPATYPY <TI0 IIOBCPXHOCTH MOCTOAHHOMH

%) o 0
o Beel anuHe H paBHoi T =555 °C.

Ha mapyxHOH DOBEepXHOCTH TOPH30HTAIBHOH TPYOBI
maameTpoM d = 20 MM H g1HHOH =2 M KOHISHCHPYETCA CY-

X0H  HACBINEHHBIH  BOJAHOH @ap IpH  JaBICHHH
pe = 1.013- 10° IIa. Temneparypa NOBEpPXHOCTH  TPYOHI

I, =945 °C. Onpenennts cpemsmii Ko3QHIHESHT TEmIOOT-

Ja49H OT Hapa K TpyOe H KoIH4UecTBO mapa (3. KoTopoe KOoHIEH-
CHpPYETCA Ha MOBEPXHOCTH TPYOBL.

OnpeaeIHTs NPHBEICHHYIO CTEICHD YCPHOTHI CHCTEMEI,
cocToAIeH H3 ABYX TPYO. €CIH OJHA TPyOa ¢ HAPY:KHBIM JHa-
metpoMm d1=80 MM HaxoOHTCA BHYTPH ApPYToil ¢ BHYIPEHHHM
auamerpom d=200 mm. CTeneHs YepHOTEI TPYD OJHHAKOBA H
pasHa 0.65.



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

1

OnpedeInTs TeMOEpaTypy OXIaXkIaroOINeH BOIBI Ha BEI-
X0Je H3 BOIAHOIO MACIOOXTAIHTETA, €CIH TeMIEpaTypa
TPaHC(OPMATOPHOTO MacTa Ha BXoJe B TeIUIOOOMEHHHEK
t'1 =45°C., ma BmIXOZE t; =35°C. pacxom  Macia

15000 rr/gac. TemmepaTypa oXTakIarOIIeH BOIBI HAa BXOIE
0~ -
15 "C. pacxox soaer 25000 kr/4.

B Tenmnmoo0MeHHHKEe KOHIEHCHpPYeTCI Map IOpH arMo-
chpepHom gaemeHuu 0.1 MIla W KoHAeHcaT yaaldeTca IIPH
TeMIeparype HacellleHHd. OXJIaXIaplnas BoJa HarpeBaercs

oT t,=20"°C no t,=85"C. TToBepXHOCTh TEMITOOGMEHHIIKA
F = 5 . Koapumuent Termonepenaun k =800 Bt/ (M3 Ix}
OmnpeenHTs PACXO TOPAYero TEIIOHOCHTEIA |

3

2. OnpeJenuTs pacxol Iapa Ha HAarpeB BOJBI B IIApPOBO-
IAHOM TeIllIoOOMeHHHKe IIPH YCIOBHH, UTO Bech Iap IIpeBpa-
IaeTcsd B KOHIEHCAT, BEIXOIAIIHI H3 TeILIOOOMEeHHHKA B CO-
CTOSHHH HACBHIIeHHd IpH JaBIeHHH Iperollero mapa. Hafita
IUTONIA/Ib TIOBEPXHOCTH HarpeBa B TeILI00OMeHHHKe TPH YCiI0-

BHH. 4TO KO3(duinenT Temnonepenadn k =2700 BI/(M2 I\)
[ToCcTpOHTh CXeMaTHYHO TIpaHK H3MEHeHHSI TeMIepaTyphl
TeIZIOHOCHTeNell BIONb IIOBEDXHOCTH HarpeBa. eCIH pPacXol

BOIEI G, =2 M / MIH . TeMIIepaTypa BoJbl Ha Bxofe 25 °C. Ha
Bexosie 75 °C. JlaneHne mapa p=0.12MIla cTeleHr CyXo-
CcTH X =0.98.

Hepeqenb BOITPOCOB IJIfl MOATOTOBKH K 3K3aMEHY:

1. YTto Ha3bIBaeTCsI KOHBEKTUBHBIM TETJIOMAaCCOOOMEHOM?

2. IIIOTHOCTH TETUTOBOTO TIOTOKA TP KOHBEKTHBHOM TeruioMmaccoooMere. Terurootaaya,
ypaBHeHHe TerooTnaun HetoToHa — PuxmMana, (pu3nyeckuii CMBICI U pa3MEpHOCTh
Kod(duIMeHTa TeMI00TAaYH.

3. Maccootnaua, ko3 dunuent auddy3nu, ero CMbICI U pa3MEPHOCTb.

4. IuddepennnanpHOe ypaBHEHHE HEPA3PBIBHOCTH, YpaBHEHHE HEC)KUMAEMOCTH, UX
(bu3nUecKuit CMbICI.

5. MuddepennnanbHoe ypaBHEHHE MIEPEHOCA IHEPTUH, €r0 (PU3UISCKUN CMBICIT.

6. Koo durmeHT TeMepatyponpoBOAHOCTH, €r0 Pa3MEPHOCTh U (PU3UUECKUIN CMBICI.

7. AnddepeHuansHoro ypaBHEHUs ABIKEHHSI BI3KOTO TETUIOHOCHTEIS, €T0 (PU3HYecKuii
CMBICIL.



8. KoadpurreHTs! AMHAMHUYECKOM U KHHEMAaTHYECKOM BSI3KOCTH, UX Pa3MEPHOCTh U
(U3UYECKUN CMBICIL.

9. uddepennmanbHoe ypaBHEHNE TEIIOOTJauM B IIOTPAHUYHOM CIIOE.

10. YcnoBus 01HO3HAYHOCTH B 337jauaX KOHBEKTUBHOTO TEIJIOMAacCOOOMEHa, BUJIbI TPAHUYHBIX
YCIIOBHMM 11 CKOPOCTH.

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

Y ci10BUSI BOSHUKHOBEHHUSI KOHBEKIIMM MapaHroHu.

12. Koaddumuent oobeMHoro pacmmpenus teroHocurtens. [Ipudmkenne byccnnecka B
3a/1a4ax TETUIOBOW KOHBEKIINH, ero()U3NIeCKHid CMBICTT.

13. Kakue ypaBHEHMs BKIIFOYAET [TIOCTAHOBKA KPAEBOM 3a7a4y TEIJIOBOM KOHBEKIIUH B
JUHAMUYECKHUX TIEPEMEHHBIX ?

14. 3aBUXPEHHOCTb, (PYHKILIMS TOKA TETJIOHOCUTENIS, UX Pa3MEPHOCTH, PU3NUECKHUIT CMBICII.
Juddepennnanpaoe ypaBHEHHE IEPEHOCA 3aBUXPEHHOCTH.

15. InddepennnansHoe ypaBHEHHE TEIIONMPOBOIHOCTH, €r0 (PU3NUECKHUIA CMBICIT.

16. Kak yunThIBatoTCsl B ypaBHEHUH TEIJIONPOBOJHOCTH HEOJHOPOIHBIE CBOMCTBA?

17. Kak y4yuThIBatOTCS B yPaBHEHHUH TEIJIONPOBOJIHOCTH aHU30TPOIUSI CBOHCTB?

18. Kak 3aatoTcsi rpaHUYHBIE YCIOBUS TEIIIO00MEHA MEPBOT0, BTOPOTO U TPETHETO BUIOB?
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 popMyIHpoBKa KpaeBoil 3a1auu TemionpoBoanoct. Yucna buo n dypee, ux
(buznyeCKuil CMBICI.

22. OcoOeHHOCTH TETUTOMPOBOIHOCTH MPH (PA30BBIX U CTPYKTYPHBIX MEPEX0/IaX B METaJLIE.
23. Kak onpezesnsercs INIOTHOCTh TEIUIOBOTO MOTOKA Ha IpaHulie ¢pa3oBoro nepexona?

24. Maremartudeckas GopMyIupOBKa 3314 TEILIOMPOBOJIHOCTH C MOJIBUKHOW I'paHuIe
¢dazoBoro nepexoa.

25. IlonyunTe «3aKOH KBaJIPaTHOTO KOPHS» pOCTa KOPKU TBEPAOH (a3bl MpH 3aTBEP/IEBaHUH
CIIUTKA.

26. KakoBa MeTOIMKa CKBO3HOT'O CUeTa B 33J]a4ax TEIUIOMPOBOIHOCTU CO CTPYKTYPHBIMH U
(dazoBbIMU ITepexoaamMu?

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

28. CriocoOb! BeIuMCcIeHHs 3((HEeKTUBHON U CIIEKTPAIbHOM 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? Juddysznoe u 3epkaibHOE OTpaKEHUE, LIBETHBIE TEA.

32. 3akonsl [Tnanka, Buna, Credpana — bonsumana, Kupxrodga, JlamGepra.

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

34. Pacuert TeruiooOMeHa U3TydeHHeM Mex 1y OeCKOHEUHbIMH MacTuHaMHu. [IpuBenennas
CTENEeHb YEPHOTHI.

35. TenmooOMeH H3IIydeHUEM MEXy TellaMH, KOT1a OJHO TeJI0 HaXOIUTCS BHYTPU APYroro.
36. DkpaHHpPOBaHKE KaK CITOCOO 3aIIUTHI OT TEIIJIOBOTO M3TyUEHUS.

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

38. Kak onpezensiercs KoOOQGUIMEHT TEMI00TAAYH, YUUTHIBAIOIINNA U3ITydeHne?

Memoouueckue pekomenoayuu 011 CAMOCMOAMENbHOU PadoOmbvl CMyOeHm o8

Koncnekr JICKIIUH. CMEBICH MNPUCYTCTBUA CTYACHTA HA JICKIUH 3aK/II0YacT BO BKIIKOUCHUU
€ro B aKTHUBHBIMI nponecc cirymiaHusa, IOHUMaHHud U OCMBICIICHUA MaTCpHraia, IMoAroToBJICHHOIO



npernojiaBaTesaeM. DTOMY CHOCOOCTBYET KOHCIEKTHBHAs 3alMCh MOJYYEHHOM HMH(pOpMaIuu, ¢
IIOMOLIbI0 KOTOPOW B  JAJIBHEHWIIEM MOXHO BOCCTAHOBHTH OCHOBHOE COJEp)KaHUE
MPOCITYILIAHHOM JICKLIUH.

JU1s yCcHemHoro BeIOJIHEHHS 3TOH pabOThl COBETYEM:

- IOATOTOBUTH OTJENBHBIC TETPAAHX Ul KaKIOr0 IIPEAMETa. 3aluch B HUX JIy4Yllle 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 OyZIE€T BBIZCTUTH 3ar0JI0BKH, Pa3/ieibl, TEPMUHBI U T.]I.

- HE 3alUChIBaTh NOJPSA BCE, YTO IOBOPUT JiekTop. CrapaiiTech BHayalle BBICAYLIATh U
IOHATh MaTepual, a 3aTeM YKe 3a(UKCHpOBaTh €ro, HE YIycKas OCHOBHBIX ITOJIOKEHUH U
BbIBOZIOB. CoXxpaHsiiTe JIOTUKY H3i0keHus. OOpatuTe BHUMaHUE HA HEOOXOAMMOCTb TOYHOM
3allACU ONIPEACICHUIN U MTOHATHH.

- OCTaBUThb MECTO Ha CTpPAHUIIE CBOOOAHBIM, €CIM HE YCIIEIM OCMBICIUTh U 3a-IUCaTh
yacTh uHGopManuu. [1o OKOHUAHHIO 3aHATHS C TIOMOUIBIO OJTHOKYPCHUKOB, IPENOaBaTENs I
y4eOHHKA Bbl CMOKETE€ BOCCTAHOBUTh YIYLIEHHOE.

- YAENSATh BHUMaHHE TPaMOTHOMY o(opmMieHHIO 3anuceid. Hayunrecs rpadudecku sicHO U
yI0OHO pacnojiaraTb TEKCT: BBIWICHATH a03allbl, MOAYEPKUBATH IJIaBHBIE MBICIH, KIIOYEBBIE
CJIOBa, IIOMEIIATh BBIBOABI B PAMKH U T.J. HemasioBaxxHOe 3HaUe€HUE UMEET U YeTKas CTPYKTypa
JIEKLMHU, B KOTOPYIO BXOAMT IlJIaH, JOTMYECKU BBICTPOEHHAsSI KOHCTPYKLIHS OCBEILEHUS KaXa0Ir0o
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 3alMCei, CIEAUTE 3a AaKKypaTHOCTbIO IMOYEpKa, HE 3KOHOMbBTE
Oymary 3a cdYeT YIUIOTHEHHS TeKcTa. KOHCHEKTHpYS, MOJb3YHTeCh OOIIENpPUHATHIMU
COKpAILEHUSIMU CJIOB U YCIIOBHBIMM 3HaKaMH, €CJIM €CTh HEO0OXOIMMOCTb, TO IpU-TyManTe
COOCTBEHHBIE COKpAILEHUS.

- YMETh OBICTPO M YETKO MEPEHOCUTH B TETPaIbh TpapuuecKue pUCYHKU U TaOmuubl. Jlis
ATHUX LIeJIel IPUTrOTOBbTE MPO3PauHyIO JUHEHKY, KapaHaam u pe3uHky. CrapaiiTech Kak MOKHO
TOYHEEe CKONMMPOBaTh M300pakeHWe ¢ Jocku. Ecnum HarsgHeli  MaTepuasn  TPYJIHO
BOCIPOM3BOANM B YCIOBMSIX JIEKLUH, TO CAENANTE €ro CIOBECHOE OMHCAHME ¢ 0000IAIUMU
BBIBOJIaMHU.

- TIPOCMOTPETH CBOM 3allUCU IIOCJIE€ OKOHYaHMA JIeKIMH. [loguepkHuTe M OTMETHTE
pa3HbIMH [IBETaMU (piiomMacTepa BaKHbIE MOMEHTHI B 3anUCsX. VIcpaBbTe HETOUHOCTH, BHECUTE
HeoOxonuMmble JomnonHeHus. He TpaTtbTe Bpems Ha INepenuchbiBaHWE KOHCIEKTa, €CIU OH
OKa3ajicsl He coBceM yAauHbIM. COBEpIIEHCTBYITECH, 3aIUChIBAs TIOCIEAYIOLINE JIEKIINH.

IToaroroBka k cemuHapckuM 3aHATHSAM. CeMMHAp — OJMH W3 OCHOBHBIX BHJIOB
MPAKTUYECKHUX 3aHATUHN MO0 T'YMaHUTapHBIM AucUUIIMHAM. OH IpelHa3HayeH s yrIIyOJIeHHOTo
U3y4eHHs! OTJENbHBIX TeM U KypcoB. [lo ¢opme npoBenenns ceMuHapbl OOBIYHO MPEJICTABISAIOT
coboil penienue 3aga4, 00CykICHNE JIOKIA10B, Oecely 1O IIaHy WM AUCKYCCHIO 110 IpolIeMe.

IToaroToBKa K 3aHATUAM 3aKJIHOYACTCS, IIPEKIE BCETO, B OCBOEHUU TOTO TEOPETUYECKOIO
MarepHaia, KOTOPbId BHIHOCUTCS Ha oOcyxkaeHue. s 3Toro HeoOXoIuMO B MEPBYIO OYepelb
NepeyuTaTh KOHCIEKT JIEKIIUH WK pa3/esibl yueOHHKa, B KOTOPBIX MPUCYTCTBYET YCTaHOBOYHAS
uHpopmanusa. M3yueHne pekoMeHJ0BaHHOM JIUTEpaTypbl HEOOXOAUMO CIeNaTh MaKCHMAalbHO
TBOPYECKU — HE MPOCTO YKJIAJbIBasi B IAMATh HOBBIE CBEACHHS, & OCMBICIUBA U aHAIUZUPYS
Marepuan. 3aKkpelnuTbh CBOM 3HAHUS MOXXHO C NOMOIIBIO 3aIlACEH, BBINIMCOK WM TE3UCHOTO
KOHCIIEKTA.

Ecnu cemuHap mpeacTaBieH [OKIagaMH, TO OCHOBHAas OTBETCTBEHHOCTb 34 €ro
IIPOBEJCHUE JIEXKHUT Ha JOKJIaquuKax. Kak cenars 3To yCHemHo CMOTPUTE B paszeite «/Jokmany.
OpHako poib OCTANbHBIX YYaCTHUKOB CEeMHMHApa HE JOJDKHA ObITh MaccuBHOM. CTYAEHTHI,
IIPOCIIYILAB JOKJIAJ, 3alUChIBAIOT KPATKO INIABHOE €0 COACPKAHUE U 3aJa0T BBICTYIAIOLIEMY



YTOUHSIOLIME BOIPOcoB. UeM OoJiee OCHOBATENbHOM ObUIa JOMAIIHAS MMOATOTOBKA MO TEME, TeM
aKTHBHEE TPOMCXOAMUT OOCYX)JAeHHEe MpoOJIeMHbIX BompocoB. Ha cemuHape Bcsdecku
MOOUIPSAETCS TBOpPYECKAs, CAMOCTOSTEIbHAs MbICIb, [JA€TCSl BO3MOXHOCTb BBICKA3aTh
KPUTHYECKHE 3aMEUYaHUsl.

becena mo mmany mnpezacraBiseT co0oil 3apaHee MOJATOTOBJIEHHOE COBMECTHOE O00-
CYXJIEHHE BOIPOCOB TE€MBbl KXIbIM M3 YYAaCTHHKOB. JTa (opma MOTpedyeT OT CTYACHTOB HE
TOJIbKO XOpOIIEH CaMOCTOSITETbHOW MPOPaOOTKU TEOPETUUYECKOro MaTepuaia, HO U yMEHHue
y4acTBOBaTh B KOJUIEKTHBHOM JMCKYCCHUHU: KPaTKO, YE€TKO M SICHO (pOPMYIHMPOBATH U M3JIAaraTh
CBOIO TOYKY 3pEHMsI Iepell COKYpPCHUKAMM, OTCTauBaTh IIO3ULMI0O B HAy4yHOM CIIOpE,
MIPUCOEIUHATHCS K Yy’KOMY MHEHUIO WJIU ONIIOHUPOBATh APYTUM yYaCTHHUKAM.

Meroanyeckue yKa3aHusi 10 BbINOJHECHHIO JAOMAIIHEr0 3aJaHUSl PEKOMEHIYETCS
CJIEIOBaTh CIAEAYIOLIEMY 00IEMY aIrOpUTMY:
1. TIpopaboTaTh KOHCIEKT JIEKIIMU HA IPEIMET BBISIBICHUS] HEMOHITHBIX MOMEHTOB T€-Mbl.
2. B cnydae HaIMYMS HEMOHSATHBIX MOMEHTOB COPMYIUPOBATH BOIPOCHI.
3. HaiiTm ¥ W3y4uTh IOTMOJHHUTEIBHBIA MaTepUal IO TEME, UCIOJIB3YyS PEKOMEHJIOBAHHYIO
JUTEPATypy U ICKTPOHHBIE PECYpPChl YICOHBIX TTOCOOMIA B ceTH MHTEpHET.
OTBeTUTHh HA BO3HUKILKE B XO/I€ U3yYEHUSI TEMbI BOIIPOCHI.
Brinucarb TpakTOBKM OCHOBHBIX MOHSTHIA, 3aKOHOB, IPUHIUIIOB U T.II. IO TEME JICKLIHH.
U3 mepeuHs BOMPOCOB K 3a4€Ty BBIOPATh TE€, KOTOPHIE OTPAXKAIOT COJAEP>KAHUE JICKIIHH.
Haiitu 0TBETHI Ha 3TH BOIIPOCHI B TEKCTE JIEKLMI U TONOJHUTEILHOM MaTepHalle.
OdopmuTs MaTepuan B MUICbMEHHOM BUIE

N A

IloaroroBka K TeCTUPOBAHUIO

[To Tumy Bce 3amaHus TecTa AENATCA Ha 3aKpbIThlE U OTKPBITHIE. 3aKPBITHII BOMPOC
HoJpa3yMeBaeT BbIOOp NPaBWIBHOTO BapHaHTa OTBETa U3 HECKOJBbKUX MPEAJIOKEHHBIX (Kak
IPaBWJIO, TaKUX BapUaHTOB 4YeTbipe). OTKPBHITHIA BONPOC HE HMEET BApUAHTOB OTBETA,
HAIlOMMHAs, TAKUM 00pa3oM, OOBIYHBINM BOIIPOC U3 MHCbMEHHOM KOHTPOJIbHOU paboThl. bonbmas
4acTh TECTOBBIX 3aJaHUM 4Yallle BCErO OTHOCUTCS MMEHHO K 3aKpbITOMY TUIly. Bpemenu Ha ux
BBITNIOJIHEHHE, KaK HETPYJHO J0rafaThecs, TpeOyeTcss MeHbIle, YeM Ha 3a/JaHUsl OTKPBITOTO THUIA
(HMYero He HaJO MUCaTh, HY)KHO JIMIIb OTMETUTh YCIOBHBIM 3HAKOM BBIOpPAaHHBIN OTBET), HO U
OLICHUBAIOTCSI OTBETHI HA 3TU BOIPOCHI HE TaK BBICOKO, KAK OTBETHI Ha BOIIPOCHI OTKPBITOIO
THIIA.

Bcro nmoaroroBuTenbHy0 paboTy K IPOXOXKICHHUIO TeCTa MOXKHO YCIOBHO pa3OUTh Ha /iBa
OCHOBHBIX HamnpasiieHus. [lepBoe — 370 u3yueHne y4eOHOro Marepuasia Kak TaKoOBOTO.

HeoOxonnMo wn3ydaTth TEOpPHIO MU TPEHHPOBATHCS B PEUICHUM 3aJa4 U BBIIOJHEHUU
YIPa)KHEHUH.

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

3aKOHYMB TPOXOXAEHUE OJHOIO TPEHUPOBOUHOIO TeECTa, O0s3aTeIbHO OTMETHUTH
BOIIPOCHI, HA KOTOPBIE J1aHbl HENPABUIbHBIE OTBETHl. HyXHO BpIMCATh HA OTAEIBHBIA JUCTOK
TEMBI, KOTOPbIE BBI3BAIM 3aTpyAHEHHE. DTO — ciabble Mecta. OTKphIB Y4eOHUK, BHUMATEIBHO
MPOILITYIUPOBATh COOTBETCTBYIOLIUM pa3/ell, MPOpPEeIaTh BCE MpeyiaraéMble 3a1a4n, OTBETUTh
Ha BCE BOIIPOCHI B KOHIIE Kaxaoro naparpada. Toiapko mocie 3Toro Hy)KHO HPUHUMATHCS 3a
BBIIIOJIHEHUE CIIEAYIOIIEr0 TPEHUPOBOYHOI'O TECTA.

Vyamuecss caMu 3aMETIT MOJOXKHUTENIbHYIO IMHAMUKY. Kaxkablid MOCIENYIOIMMH TECT
JIOJKEH MPUHOCUTDH 0OJIbILE OYKOB, YEM MPEAbITYIIUH.

Bravane Heo0X0AMMO BHUMATEIbHO MPOUYUTATH BOMPOCHl. [lonk3a oT 3TOr0 ABOIHAS: BO-
NepBbIX, OyAeT HAcTpoiKka Ha MPEAMET, BO-BTOPHIX, MOXHO OIpPENEIUTh, B KaKUX 3aJaHHsIX
BOIPOCHI «II€peceKaroTcs» (MHOraa ObIBAeT, YTO OJWH BOMPOC B CKPBITOH (opmMe COAepKHUT
OTBET Ha JAPYTroi).



Heo06xoauMo MBICIIEHHO OTMETHTH BOMPOCHI, KOTOpBIE MOKA3aJUCh TPYAHBIMH HIIH
BBI3bIBAIOT COMHEHUA. MOXKHO 3anucaTh MX HOMEpa Ha JIUCTKE JJIs1 YEPHOBHKA.

Teneps cienyeT IPUCTYNIUTh K OTBETaM, OTBEYasi HA T€ BOIIPOCHI , B KOTOPBIX YBEPEHBI, HE
TpaTs Ha 00JyMbIBaHME KaXKA0Tr0 M3 HUX Oosblie 1 MUHYTHI. Ecim 3TOro BpeMeHu mokaxercs
HEJI0CTaTOYHO, YTOObI HAWTU IMpPaBUJIbHBIA OTBET, HYXKHO HPONYCTHUTh BOIPOC U JBUIaThCS
JlasblIe.

[Ipoiins Bechb TecT A0 KOHLA, HPOMyCKas TPYAHbIE  3aJaHus, 3aTeM HEOOXOIUMO
BEPHYTbCS K IPOIYILIEHHBIM 3aJaHMsM. Temepb yKe HEe TOpOIsiCh, HE MOArOoHAsA cedd, a
CIIOKOMHO M BHUMATEJIbHO BIYMATbCs B 3aJaHHBIN BOIPOC. BO3MOXKHO, Apyrue BBHIIOJHEHHbIE
3aJlaHUA MOACKAXYT MPaBUIbHBINA 0TBET. Eciin Bpemst 03BOJISIET, HYKHO MPOJIOJKATh paboTaTh
HaJl TECTOBBIMHU 3aJAHUSIMHU.

IHoaroroBka K 3K3aMeHy

[lepen HayaoM MOATOTOBKH K 3K3aMEHY HEOOXOIUMO TPOCMOTPETh BECh MarepHall W
OTJIOKHUTH TOT, YTO XOPOIIIO 3HAKOM, @ HAYMHATh YYUTh HE3HAKOMBIN, HOBBIN

Haunnaii roTOBUTBCS K 3a4€Ty 3apaHee, IOHEMHOTY, [0 YacTAM, COXPaHss CIIOKOMCTBHUE.
CocTaBb IUJIaH Ha Kbl JCHb MOJTOTOBKH, HEOOXOJWMO YETKO OMPEACIUTh, YTO HWMECHHO
ceroaHs OyAeT u3ydaThecs. A Takke He0OXOIMMO OMPEAETUTh BPEMS 3aHITHI C y4ETOM PUTMOB
OpraHu3ma.

K TpyaHo 3amommHaemMoMy wmarepually HEOOXOAMMO BO3BpalllaThCs HECKOJIBKO pas,
IIPOCMATPUBATh €r0 B TEUEHHE HECKOJIIBKUX MUHYT BEUEPOM, A 3aTEM €IlI€ pa3 - YTPOM.

OuyeHb MOJIE3HO COCTABIATH IUIAHBI KOHKPETHBIX TEM M Jep)KaTb MX B yMe, a He
3a3yOpUBaTh BCI0O TEMY MOJIHOCTBIO «OT» U «10». MOXHO TakKe MPaKTUKOBaTh HAIMCAaHUE
BOIIPOCOB B BUJIE KPATKOI'O, TE3UCHOTO U3JI0KEHUS MaTepuaa.

3ayurBacMblii MaTepuan Jydiie pa3OUTh Ha CMBICIOBBIC KYCKH, CTapasich, 4TOOBI WX
KOJIMYECTBO HE MpeBbImano ceMu. CMBICIOBBIE KyCKM MaTepuana HEOOXOAUMO YKPYHHSTh U
0000m1aTh, BbIpaXkas TJIABHYIO MBICIb OJHOW (ppa3oil. TekcT MOKHO CHIIBHO COKPATHTh,
MIPEJCTaBUB €T0 B BUJE CXEMBbI

Ilepecka3 TekcTa CBOMMM CJIOBaMH IPUBOJMT K JIYYHIEMY €r0 3allOMUHAHUIO, YEM
MHOTOKPAaTHOE YT€HHE, MOCKOJIbKY 3TO aKTHBHAs, OpraHW30BaHHAas 1€JIbI0 YMCTBEHHAs paboTa



IIpuioxenne 2

«OIIeHO‘lHLIe cpeacrea AJid MpoBEeACHUSA l'lpOMC)KyTO‘lHOﬁ aTTeCTallum»

Ilo nmaHHONW IUCLUMIUIMHE IPEXyCMOTPEHBI Ppa3JIMYHbIE BUIBl KOHTPOJIS PpE3yJIbTaTOB
00y4eHHUs: TEKYIIMI KOHTPOJIb (IIPOBEPKA BHINOJHEHUS 3aJaHUii), NTOTOBBI KOHTPOJIb B BUJE
JK3aMEHa.

Crpyxrypueiii| [L1aHUpyeMbIe
SJICMCHT pe3yNbTaThI OneHoYHBIE CpeacTBa

KOMIIETEHI[UN 00y4eHus

IIK-3 roroBHOCTBI0 NMPUMCEHATDH HA IIPAKTHKE l'[pO(l)CCCI/IOHa.]ILHbIe SHAHUA TCOPUHA U
METOA0B (])n3uqec1mx HccaeI0BaAaHNH

TEOPHIO Ilepeuensv 60npocos 01 NOO2OMOBKU K IKIAMEHY:
IUIAHUPOBAHUS

KCIepUMEHTa, 1. Yto Ha3pIBaeTCd KOHBEKTUBHBLIM TEINIOMACCOOOMEHOM?
CHOCOBEL 2. I[170THOCTH TEIJIOBOTO IOTOKA IIPH KOHBEKTHBHOM
06paboTKH TerioMaccooomere. Terooraua, ypaBHEHUE TEIUIOOTAAYN
SKCTIEPHMEHTATBH Herotona — Puxmana, pu3nueckuii CMBICT M pa3MEePHOCTh

KO3 (UIIMeHTa TeITIO0T/IauH.

3. Maccootnaya, koaddunuent auddys3un, ero cMbIica U
pa3sMepHOCTb.

4. IuddepenunanbHoe ypaBHEHHE HEPA3PbIBHOCTH,
yYpaBHEHHE HEC)KUMAEMOCTH, X (PU3UIECKUN CMBICIT.

5. uddepennumanbHoe ypaBHEHHE TIEpEHOCa SHEPTHH, €T0
(bu3nyeCKuil CMBICI.

6. Koadurment temneparypornpoBoHOCTH, €TO
pa3sMepHOCTh M (PU3MUYECKUI CMBICI.

7. AuddepeHnnanbHOro ypaBHEeHUS ABMIKEHUS BSI3KOTO
TETUIOHOCHUTEJIS, €ro (PU3NIECKUI CMBICIT.

3Hatb 8. KoadpunueHTsl AMHaAMUYECKOM N KHHEMAaTHYECKOi
BSI3KOCTH, X Pa3MEPHOCTh M (PU3NIECKHIA CMBICIL.

9. MuddepennmanbHoe ypaBHEHNE TEIJI00TIauu B
MOTPaHUIHOM CJIO€.

10. YcoBust 0AHO3HAYHOCTH B 33/1a4aX KOHBEKTUBHOTO
TETIOMAacCOOOMEHa, BU/IbI TPAHUYHBIX YCIIOBHH IS
CKOpOCTH.

11. KoaddurmeHT moBepXHOCTHOTO HATSHKEHUS, €TO
pasMepHOCTh U (PU3UYECKHI CMBICI. Y CIIOBUS
BO3HMKHOBEHUSI KOHBEKIIMU MapaHTOHH.

12. KoaddunmeHT 06beMHOTr0 pacIipeHus TeMIOHOCUTEIS.
[Tpubmmkenne byccunecka B 3aauax TEIIOBOM KOHBEKLIUH,
ero(pu3nUecKuil CMBICI.

13. Kakue ypaBHEHMS BKIIFOYAET MOCTAHOBKA KPA€BOM 3aa4H
TEIUIOBON KOHBEKIIMU B IMHAMHYECKUX TIEPEMEHHBIX ?

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

bIX JaHHBIX
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15. IuddepennmanbHoe ypaBHEHHE TEMIONPOBOAHOCTH, €TO
buznyecKuil CMbICI.
16. Kak yunThIBatoTCsSl B ypaBHEHUH TEILJIONPOBOAHOCTH
HEOJIHOPOJIHBIE CBOMCTBA?
17. Kak yunuThIBatoTCsSl B ypaBHEHUH TEILJIONPOBOAHOCTH
AHU30TPOIUS CBOUCTB?
18. Kak 3aatoTcsi rpaHU4HbIE YCIOBUS TEINIO0OMEHa
MIEPBOT0, BTOPOI'O U TPETHETr0 BUAOB? PU3NUECKUIT CMBICT
K03 PHILIMEHTA TETIIO0TIAYH.
19. I'paHnyHBIC YCIOBHUS KOHTAKTHOT'O TEINIOOOMEHA
(uerBepToro Buaa). CMBICI U Pa3MEPHOCTh TEIJIOBOTO
COIIPOTUBIICHHS KOHTAKTA.
20. TemnonpoBOJHOCTh IUIOCKOTO  CJIOSl, OHIpEJEICHUE
pacxozareruia.
COCTaBJIATH IUIaH
JKCIIEPUMEHTA,
o0pabaThIBaTh
JKCIIEPUMEHTAIIBH
bIC JIAHHBIC, IIpuMepsl HHIMBUAYAIBHBIX JOMAIIHUX 3a1aHUN
aHAJIM3UPOBATh
pe3yNIbTaThI 1. OnpenemmTe THEEHHOE TEPMETECKOE COMPOTHRICHHE
SKCIICPUMEHTA; TEIUTONPOBOMHOCTH R, H ToMIMHEY cTeHEH § CTATRHOH Tpy-
OCYILECTBIIATH OBL BHYTpEHHHH THAMETp KoTopoH d, =85 MM . eCIH OpH pas-
IOUCK HOCTH TeMmeparyp e mosepxHocTed AT =002 "C ¢ yuactka
HeoOXxomauMol it | TpyDonpoBoga IMHHHOE (=100M B OKPVEARIIYE CPETY B
YMETE IIPOBEICHUA TedeHHE 9aca TepaeTcd TemnoTa Q=445 Mx. Pessng Tenm-
TEOPETUIECKOI'O To00MeHA cTAmHoHApHEH. Kosd{HOHeHT TemwlompoBomHOCTH
HCCIIeTOBAHUS MaTepHaTa TPYOEL 7. =16 Br /(v K).
uHpOpMaINU C 3amada 2
HCIIOTB30BAHIEM IIo Tpyde d =001Mq DpoTEKaeT BO3OVE CO CHOPOCTRED
pa3IHYHBIX w =35u/c. OnpenensTs 3HATeHHEe cpemHero KodddHmHeHTA
MCTOUHHKOB; TEUIOOTIATH, ©CTH  CPEJHAT  TeMIepaTypa  BO3AyXa
CaMOCTOSATENIEHO T =100 °C.
ONpPENENATh
3a1a4u
HCCIIEA0BaHUA
METOAaMHU
IJIAHUPOBAHUS,
ONTUMU3ALAN
JKCIIEPUMEHTA U
aHanu3a
Buaners IIOJIy4aeMBbIX [IprMepsl KOHTPOJIBHBIX 3aIaHUN:
pe3yabTaToB,
IIOATOTOBKH
MaTepHuaioB JUIs
MyOIMKaIUK;

HaBBIKaAaMH
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HUCIIOIb30BAHUS 2. CreHEl CYIIMMEHOH KaMephl BEIIONHEHEl HE CJII0A
SBM y | KPacHOTO KMpPOHYA TOMMHEHOH J§; = 230 MM H C7I0A CTPOHTENE-
LII06ATEHBIX HOrO BOHMOKA. Temmeparypa Ha BHYTpeHHEH IIOBEPXHOCTH
cereit quis | EEpmErHOTO cros T, =130 °C. a Ha BHemHell NOBEPXHOCTH
IIOKCKA, BofiToumoro clof T, =40 °C. KoaddummesT Temwtonposoa-
00paboTKH, HOCTH KpacHoro kHpmeEda 07 Br/(u-K) H CTpOHTEIEHOIO
bunbTpanun u| eoittorka 00465 Br/(v-K). BrrmcmHTE TeMmeparypy B
aHaNM3a Hay4YHOM | MmIOCKOCTH CONPHKOCHOBEHHS c1oeE T._, H TOTITHHY BOMTOYE-
uHpopManuu HOTO C7I0A OpH YCIOBHH, 9TO TEIUIOBEIE MOTepH depes 1’

CTEHKH KaMepsl pagssl g =130 Br/m’.

3. Onpenenures KodddHIHEHT TEILIOOTIAYH 0T BEPTH-
KATBHOH ITHTEH BeICOTOH H =15 M K oEKpyEaROeMY BOIIVXY.
BCTH HIBECTHO, 4I0 TEMIEparypa [OOBEPXHOCTH [UTHTEL
T, =80 °C. TeMmepaTypa OKPYEAIOIErD BO3TVXA BIATH OT

moBepxHocTH T, =20 "C.

IIK-5 ¢cnoco0HOCTHIO M0JIb30BATHCA COBPEMEHHBIMH METOaMU 00PA00TKH, AHAIHU3A U
cuHTe3a (pu3nyeckoil uHGopManum B U30paHHOM 001acTH (PU3MUYECKUX HCCIIeT0OBAHMNIA

3HaTh

OCHOBHBIE TPUEMBI
Y METOJIbI
o0paboTku 6a3
uH(pOpMaINH;
TPUHIIMITBI u
METOABl HAy4YHOTO
WCCIIC/IOBAHHS,
OCHOBBI
perucTparum,
00paboTKH,
MIPECTABICHHS
YHUCIICHHBIX
rpaduyecKux
JTAHHBIX, a TaK e
MPOTPaMMHBIX Cpell
U1l OCYILECTBIICHUS
BBIIIIE
NepeYHCICHHBIX
MpoIieccoB cbopa u
MIPEJICTaBICHUS
uHpopMauu

u

Hepeuenb 80NRpPOCO6 011 NOO2OMOBKU K IK3ameny:

21. be3spazmepHas popMyIUpoOBKa KpaeBoi 3a1aun
terutonpoBoaHocTd. Yncna buo u @ypoe, nx dpusznveckuit
CMBICII.

22. OcoOGeHHOCTH TETIONPOBOIHOCTH MTPH (Pa30BBIX U
CTPYKTYPHBIX IIEPEX0JIaX B METAJLIE.

23. Kak onpepensiercs MI0THOCTh TEIUIOBOTO MOTOKA Ha
rpanuue ¢azoBoro nepexonaa’?

24. Maremaruyeckasi popMyJIupOBKa 3a1a4U
TETJIONPOBOAHOCTH C MOJIBUKHOM rpaHuliei hazoBoro
nepexosa.

25. IlomyunTe «3aKOH KBaJpaTHOI'O KOPHS» pOCTa KOPKH
TBEp/I0H (pa3bl P 3aTBEP/IEBAHNN CIIUTKA.

26. KakoBa MeTOIMKa CKBO3HOI'O CYETa B 3a7ja4ax
TEIIONPOBOAHOCTH CO CTPYKTYPHBIMU U (ha30BBIMHU
nepexoiamMu?

27. Bua pyHKIIMHM OTHOCUTETLHOTO COJIEPKAHUS TBEPIAOU
¢a3bl B 3a71auaX ¢ (a3z0BBIM IIEPEXOJIOM.

28. CriocoOrb! BhruncaeHus 3pPEeKTUBHON U CLIEKTpalIbHOM
TEIJIOEMKOCTEM.

29. Kak mpuOImKeHHO y4ecTh KOHBEKIIHIO JKUJIKOTO sipa
KPUCTAJIJIN3YIOIIETOCs CIUTKA B 3a7a4ax
TETJIOMPOBOIHOCTH?

30. XapakTepUCTUKH TETJIOBOTO U3JIy4EHUSI.

31. PaguannoHHble XapakTepUCTUKH Tel. Uem
XapaKkTepu3yroTcs abCOIIOTHO Oeloe, YepHOE U MPO3pavyHoe
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tena? Auddy3Hoe u 3epKanbHOE OTPAKECHUE, IIBETHBIC
Tena.
32. 3akons [1nanka, Buna, Credana — bonbimMana,
Kupxroda, JlambepTa.
33. Onpenenenue 3pGHEKTUBHOTO UTYICHHS IS
MPO3pavHbIX U HEMPO3PAUYHBIX TEIL.
34. Pacuet TemnooOMeHa U3IIy4EHUEM MEXTY
OeckoHeYHbIMU TIacTUHaMU. [IpuBeneHHas creneHp
YEPHOTHI.
35. TenmooOMeH U3TydeHUEM MEXy TeJlaMHt, KOT/1a OJTHO
TEJI0 HAXOJAUTCSI BHYTPHU APYTOro.
36. DKpaHUPOBAHKE KaK CIIOCOO 3aIUTHI OT TETNIOBOTO
W3ITY4CHHUS.
37. Urto Takoe CIIOXHBIA (paaraliiOHHO-KOHBEKTHBHBIN )
TETI000MEH?
38. Kak onpenensercs KodhGHUIIMEHT TEII00T1a4H,
YUUTBIBAIOIINN U3ITydyeHue?
MIPUMEHSATD
MOJIyYEHHBIE
3HAHUS JJIs
00paboTKH, aHAJIM3a
Y CUHTE3a
obmedusnueckoi [Tpumepsl MHAMBUTYAIBHBIX JOMAIIHUX 3aJaHHUI
nH(pOpMAIIHH;
MPEICTABIATh 3. Ha mapyamoH OORSpXHOCTH EBepTHEATEHOH TpyORI
MOJTyYEHHBIE muamerpon 20 M H BricoTol H = 2 M KoHAeHCHpYeTCA cyxol
3HAYCHUS HACHIIEHHEL BOLAHOH Iap NpH HaeneEuE p, =198-10° ITa
Yuets HU3MEPSIEMbIX Temmeparypa moeepxsocTH Tpyosr T, =115 °C.
1TapaMETpOB € 1. OnpenemHTE OPHBEIEHHYIO CTElleHb YePHOTH CHCTE-
Y4ETOM MEL eclIH TPYOOIpoBo] ¢ HapVEHEM JHaneTpoM 0.1 M mpoxo-
MOrPEIIHOCTH IHT B IEHTpe KHPIHTHOIO KBATPATHOTO KAHATA CO CTOPOHOH
M3MEpEHNI; 0.5 M. CTeness gepHoTH Tpyoe .72, CTeleH: depHOTEL CTe-

JeJaaTh COOOIIECHMS
U JIOKJIAJBI HA TEMY
u3 o0acTu
¢u3nueckoro
HCCIIEIOBAHUS,

HOK KagaTa 0.85.
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METOAUKON IIpuMepsl KOHTPOJIBHBIX 3aJaHUN:
IUIAHUPOBAHUS
MHOT0()aKTOPHOTO 7. M3 pomel KHOAMeH B DONBINOM 0OBEME IPH JAB-
JKCIIEPUMEHTA; nerrd 1,98 dap, reodxommvo nomyaHTs 300 Er/gac cyxoro
METOdaMU Y | HacEIMEeHHOTO BOOAHOTO mapa. HalTH HeoOXomDMyE I1d
alropuTMaMu 3TOTO IUIOIATE IIOBEPXHOCTH HATPEBA, ©CTH TEMIEpaTypa
IUIAHUPOBAHHUS U | moeepxHOCTH 131 ‘c.
Brazers IIOCTaHOBKU 7. OnpeleTHTE [IOTHOCTE TRIUIOBOTO MOTOKA, TePAeMOTo
SKCIEPUMEHTA HATYEICHHEM C IIOBEPHNHOCTH HApOIpOBOOA THAMETDOM 0.1M.
Teymeparypa cTeHEH maponpoeoza 427 °C. cTemess wepHOTEI
0.9. Temmeparypa okpy&aromes cpemsl 27 °C.

Kpumepuu ouenxku (6 coomeemcmeuu c @opmupyemvimu KoMREMEHUUAMU U
naGHUPYeMbIMU pe3yTbmamamu 00yuenusn):

— Ha OLCHKY «OTJIHYHO» — CTYJACHT OOJDKEH IIOKa3aTb BBICOKUH YPOBCHBb 3HaHWH HE
TOJIbKO Ha YPOBHC BOCIIPOM3BCACHUA U 00BACHCHHS HHq)OpMaHHH, HO W HHTCJUICKTYAJIbHBIC
HaBbIKH PCIICHUA HpO6J'IeM U 3aJia4, HaXO0XJACHUS YHUKAJIbHBIX OTBCTOB K HpO6H€MaM, OLICHKH U
BBIHCCCHUA KPUTHYCCKHUX CY)I(,HCHI/Iﬁ;

— Ha ONLCHKY «XO0pomo» — CTYACHT OOJDKCH IIOKa3aTb 3HaHMA HC TOJIBKO Ha YPOBHC
BOCIIPOU3BCACHUA U 0OBsICHEHHS I/IH(1)OpMaI_II/II/I, HO W HHTCJIJICKTYAJIbHBIC HABBIKU PCIICHUSA
np06neM " 3aJia4, HaXOXJACHUS YHUKAJIBbHBIX OTBETOB K Hp06J'ICMaM;

— Ha OIICHKY «Y/IOBJETBOPHUTEIbHO» — CTYJCHT JIOJDKCH IOKa3aTh 3HAHHUS Ha YPOBHE
BOCHpOI/I3BeI[CHI/I$[ nu 06T)$ICHCHI/I5[ I/IH(bOpMaIII/II/I, I/IHTCJ'IJ'IGKTyaJ'II)HBIG HABBIKHN peHIeHI/ISI HpOCTI)IX
3a71ad4;

— Ha OLICHKY «HEeYA0BJIEeTBOPUTEIBbHO» — CTYJIEHT HE MOKET IT0KA3aTh 3HAHUS HA YPOBHE
BOCIPOM3BEIEHUS U 00bsACHEHUS HH(OPMaIINU, HE MOXKET II0Ka3aTh MHTEJUIEKTyalbHble HAaBbIKU
pemeHus MpoCThIX 3aad.




