MMHUCTEPCTBO HAYKU 1 BBICIIIET'O OBPA3OBAHWI
POCCUMNCKOM ®EJEPALIAN

DeepalbHOE TOCY IAPCTBEHHOC GroJKeTHOE 00pa3oBaTENbHOE YIPEKICHHAS
BBICIIETO 00pa30BaHAAL
«MarHHETOrOPCKHH TOCY 1apCTBEHHBIHA rexanueckuil yausepenter uu. I.A. Hocosay

VTBEPXJIAIO
3 TTupextop MEnC
£\ / N.JO. Me3un

o 04.03.2021 1.

PABOYAS ITIPOT'PAMMA JTACTATLIAHBI (MOIYJIS)

ITPOIJECCHI IEPEHOCA B KOHJEHCHPOBAHHBIX CPEJJAX

HampaBJieHue OArOTOBKH (cTienUaTbHOCTB)
03.03.02 duzuka

HanpaBlneHHOCTh (npocbnnn/cneunaﬂnsauna) [POrpPaMMBbL
Du3¥Ka KOHIEHCHPOBAHHOTO COCTOSHAS BEMECTBA

Y poBEHB BHICIIETO 00pa30BAHHA - GaxaraBpuaT

dopma 00yIeHHS
OYHasd

Wncturyt/ dakynbrer ~ AHCTATYT eCTeCTBO3HAHUS ¥ CTAHIAPTH3AIINH

Kadenpa OU3UKH
Kypc 4
CemecTp 8

MarHuTOropcK
2021 rox



PaGouast pOrpaMMa COCTaBJIeHa Ha OCHOBE ®rOC BO - GakanaBpHar o HaNPaBICHUIO
moxrorosku 03.03.02 @u3nka (mpuxa3s MuHOOPHAYKHA Poccuu ot 07.08.2020 r. Ne 891)

Pabouas TporpaMma paccMoTpeHa 1 ono0peHa Ha 3ace/IaHi! Ka pb1 QH3UKHA
18.02.2021, mpoToxon Ne 5 S
3aB. kaheapoi , M.B. Apkyiuc

Pabouast mporpaMma ooopena METOIMUECKON KOMHCCHEH NEuC
04.03.2021 r. mpoToxon Ne 7

IIpencenarenb . o N.I0. Me3un
.
Pa6ouast mporpamMma cocTaBiIeHa:
jonent Kadeppl OU3HKY, KaH/. TEXH. HayK Lla~ A.B. Konmua
g

PeleH3eHT: //// /
3aB. Ka(enpoi QHU3KKH, - TCXH. HayK . ~ 0O.C.Jlorynosa
/]

/



Jluer akTyaju3auuu paboyei nporpammbl

PaGouas mporpamma nepecMoTpeHa, oocyskaeHa u o1o6pena s peanusanuu B 2021 - 2022 yae6HOM rofy Ha
3aceanny kadenapsl Pu3nKu

ITpoTokoa ot 15.
3as. kadenpoit

o2
—M:B. Apkynuc

PaGouas nporpamMma nepecMoTpeHa, o06cyxaeHa 1 oao0pena s peanuzauun B 2022 - 2023 yuyeGHOM rofy Ha
3acenanuy kadenpbl Ouznku

[Tpotokon oT __ 20, SpiiNe
3aB. kadeapoii M.B. Apkynuc

PaGouas nmporpamma rnepecMoTpeHa, o0cysk/aeHa 1 o106peHa Ui peanusauuu B 2023 - 2024 yqeOGHOM roay Ha
3aceianuu kadeapel OUINKK

IpoTtokon oT __ 20__F. Mo
3aB. kapeapoii M.B. Apkynuc

PaGouast mporpamMma nepecMoTpeHa, 06cykieHa 1 oao0peHa s peannzaunu B 2024 - 2025 yue6bHOM roay Ha
3acefianuy kadeapbl PU3nKK

ITpoTokon oT _ 20 T No- -
3aB. kadeapoii M.B. ApkyJiuc

PaGouyas nporpamMma repecmMoTpeHa, obcyskaeHa 1 onodpena s peanusauun B 2025 - 2026 yueGHOM rofy Ha
3acenaHnu kadenpbl PU3NKH

ITpoTokon OT 20 ¢ Ne
3aB. kadeapoit M.B. ApkyJuc



1 Ilesiu ocBOCHHUS JMCHMILIMHBI (MOAYJIA)

Llens maHHOTO Kypca — IOBBIIICHHE OOIE00pa30BaTENbHOrO yPOBHS CHENHAINCTOB, (JOPMHPOBAHUE y CTYJICHTOB
YMEHHUs NPUMEHATh OCHOBHBIE 3aKOHBI M IPEACTAaBICHHS TEIUIOQU3MKH, paccCMaTpUBacMble B paHee H3Y4eHHBIX Kypcax K
CIUIOLIHBIM CpeliaM

2 MecTo A¥CHMILIMHBI (MOYJIS) B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Jucuuuinaa IIporecchl nepeHoca B KOHIEHCUPOBAHHBIX CPellaX BXOIHUT B 4acTh y4eOHOro IuiaHa (OpMUPYEMYIO
Y4aCTHHKaMu 00pa30BaTeNIbHbIX OTHOLICHUH 00pa30BaTeIbHOMN MPOrpaMMBbl.

JUnst u3ydeHus IMCLUIUIMHBI HEOOXOAUMbI 3HaHUS (YMEHUs, BIIaJIeHHs), COPMUPOBAHHBIC B PE3YNIbTATE U3Y4CHHS
JMCLUIUINH/ TIPaKTHK:

O6mas ¢usuxa

Teopernueckast Gpuznxa

Juddepenimanbable ypaBHEHHS

3HaHuA (YyMEHHUs, BIAJCHHUS), MOMYYCHHbIE NIPU U3YyYCHUM JAHHOH JUCLUMILIMHBI OynyT HEOOXOAMMBI I M3Y4EeHHS
JICLUIUIAH/IPAKTHK:

MozenupoBaHue IPOLECCOB NIEPEHOCA B KOHICHCUPOBAHHBIX Cpeliax

IMoxroroska K NmpoLeaAype 3alUThI U 3aIIUTa BBITYCKHOH KBaJIM(UKAIIMOHHONH padoThl

HpOI/ISBOL[CTBeHHaﬂ — OpeaauIiyiOMHas IIpakTuKa

3 Komnerenuun o0y4aromerocs, popMupyeMbie B pe3yIbTaTe 0CBOCHHS
AU CHUILIAHBI (MOAYJIs) M IJIAHUPYEMbIe Pe3yJIbTaTbl 00y4eHHUs!

B pe3yibTaTe OCBOCHUS ANCHUIIINHBI (MOL[yJ'[ﬂ) «l'Ipoueccm IEpEHOCa B KOHACHCHUPOBAHHLIX Cpeaax» 06yqa}omm71<:5{
JOJIKEH 06J13.Z[3.TB CJICAYIOIMMU KOMIIETCHI UMM

KOL[ HWHJAUKaATOpa I/IHZ[HKaTOp JOCTHKCHHS KOMIICTCHIIUN

IIK-2 Cniocoben IUIAaHUPOBATh U IPOBOAUTH JKCIICPUMEHTAJIBHBIC U TCOPETUUCCKUE HCCICAOBAHUS IPOLECCOB U SIBJICHUH B
(1)I/ISI/IK€ KOHACHCHUPOBAHHOI'O COCTOSTHUA

[1K-2.1 [IpoBoguT paboTel 1Mo 00pabOTKE M aHAIM3y HAyYHO-TEXHHUYECKOW MH(pOPMAIUU W Pe3yJIbTaTOB
HccIleIoBaHui B 00J1acTH (DM3UKU KOHJEHCHPOBAHHOT'O COCTOSHUS

MK-2.2 IMpoBomut okcriepuMeHTHl ¥ ODOPMILIET pEe3yNbTaThl MCCICIOBAaHMNA B 007acTH  (DU3MKH
KOH/IEHCHPOBAaHHOI'O COCTOSIHUS

IIK-2.3 T'otoBUT 211EMEHTHI JOKYMEHTAalluU, IPOCKTOB IUIAHOB U IIPOrpaMM IPOBEACHUS OTACJIIbHBIX 3TAIlOB
OKCIIEPUMEHTAJIbHBIX pa60T B 00J1acTH (1)I/ISI/IKI/I KOHACHCHUPOBAHHOI'O COCTOSHUSA




4. CTpykTypa, 00bEM U coep/KaHue JUCIMILIMHBI (MOXYJIsT)

OO1as TpyR0eMKOCTb AUCLUILIMHBI COCTaBIACT 3 3aueTHbIX equHuL 108 akaz. 4acoB, B TOM UYHCIE:
— KOHTakTHast padora — 103,9 akax. gacos:
— ayauTOpHAasA — 72 aKaJ. 4acos;
— BHeayauTopHas — 31,9 akaz. 4acos;

— caMocrosTesbHast pabora — 4,1 akas. 4acos;

— B opme npaxruyeckoit noarorosku — 0 akaz. yac;

®dopma arTecTaluy - 3a4€T C OLIEHKOH

AynutopHast

gg
KOHTaKTHast pabora = Z ®dopma TeKyero
o,
S B
5 B aKaJ. yacax 5} un KOHTPOJISt
Pasnen/ Tema 2 ( A ) g . P Kox
S 3 O | caMocTOATEeNIbHON YCIIEBa€MOCTHU U
JIACLIUTUTAHBI 5 SR . KOMIIETEHIINU
o) g5 paboTsl IIPOMEKYTOUHON
Tex nmab. | mpakr. ER) aTTecTalyu
"| 3am. 3aH. | O &
1. OCHOBHBIE TOJIOKEHHUSI, 3aKOHBI
U TIOHSTHUS TEOPUH TETUI0O00MEHa
CaMocTosTenpHOe
H3y4eHHE ITposepka
1.1 TemnompoBogHOCTH IpY| 8 6 4 JIUTEPATYpHI 10 naguBuayaneHeix | TIK-2.1, TTK-
CTallMOHApPHOM pEXUME TeMe, pelleHne | JoMallHuX 3ajaHuid, | 2.2, [IK-2.3
HHIIBHTYaIbHBIX orpoc
JOMAIIHUX 3aJaHui
CaMocTosTeIbHOEe
HA3y4EHUE [IpoBepka
1.2 Hecranuonaphsiel v POBCP MK-2.1. TIK
poLecChl  PaclpOCTPaHEHHS] 6 4/11 JITCPATYpRI T MHAHBHYaIbHBIX oo
oA B TBEPILIX TEIAX TeMe, pelleHue | roMamHux 3ananui, | 2.2, [1K-2.3
pA HHIMBHLYaTbHBIX orpoc
JOMAIIHUX 3aJaHui
CaMocTosTeIbHOEe
H3y4eHHE ITposepka
1.3 OcCHOBBI KOHBEKTHBHOI'Q 6 8/11 JINTEPATYPBI 110 WHIVBUIYAJIbHBIX [IK-2.1, TIK-
[TerioooMeHa TeMe, pelleHue | joMamHux 3ananui, | 2.2, [1K-2.3
WHIBHTYaIbHBIX orpoc
JOMAIIHUX 3aJaHui
CaMocTosTeIbHOE
1.4 TemooOmeH npy| H3yHeHIe Tposepia
BMeHCHMH ALDErATHOG 6 6/11 JINTEPATYPBI 110 WHIVBUIYAJIBHBIX [IK-2.1, TIK-
cocTOSHIS P TeMe, pelleHne | JoMallHuX 3ajaHuid, | 2.2, [IK-2.3
HHIIBHTYaIbHBIX orpoc
JOMAIIHUX 3aJaHui
CaMocTosTeIbHOE
H3y4eHHE ITposepka
1.5 TeII000MeH H3IVICHIEeM 6 6 JINTEPATYPBI 110 WHIVBUIYAJIbHBIX [IK-2.1, TIK-
: v TeMe, pelleHue | roMamHux 3ananui, | 2.2, [1K-2.3
WHIIBHLYaIbHBIX orpoc
JOMAIIHUX 3aJaHui




CaMOCTOSITENIEHOE
H3y4EeHHE ITposepka
1.6 TernnooOMeHHbBI€} JIUTEPATyphl 1O HH/IUBUlyalbHBIX TIK-2.1, TIK-
6 8/11 | 4,1 .

armaparel TEME, PELICHHE JnomaiHuX 3amanuni, | 2.2, [TK-2.3

WHIIBHTYaTbHBIX orpoc

JIOMAIITHUX 3aJaHui
MToro no pasneny 36 36/41 | 4,1
MToro 3a cemectp 36 36/41 | 4,1 3a0
I1Toro 1o MUCIUIIINHE 36 36/41 | 4,1 3a4eT C OI[CHKOMN




5 OGpa3oBaTe/bHbIE TEXHOJIOTHH

Pesynbrar ocBoeHus gucuuiuinHbl «[Iporeccsl mepeHoca B KOHIEGHCHPOBaHHBIX cperax» — (opmupoBaHue y
CTYIEHTOB KOMIICTEHIIMH, NPEACTABILIOIMX COO0M IMHAMUYHYIO COBOKYIHOCTh 3HAHHMH, YMEHUMH, BIIaJICHUH, CIOCOOHOCTEH 1
JIMYHOCTHBIX KauyecTB, KOTOPYIO CTYAEHT MOXKET HPOJEMOHCTPUPOBATH IOCIE 3aBEPLICHHS TAaHHOH 4acTH 00pa3oBaTeIbHON
nporpammbl. U1 GopMHUpPOBaHUS 3THUX KOMIIETCHLIMH M pealli3allii MPeyCMOTPEHHBIX BHIOB yueOHOH paboThbl, B yueOHOM
mporecce B KadecTBE 00pa3oBaTENbHBIX TEXHONOIMH HCHOIB3YIOTCA TPAJULUOHHAS U  MOAY/IbHO-KOMIIETEHTHOCTHAS
TEXHOJIOTHH.

VYueOHble 3aHATHS IPOBOJSTCS B BUJIE:

1) nexuwii

- 0030pHBIX — JUISl CUCTEMATHU3aLUK U 3aKPEIUICHUS] 3HaHUI 10 IUCLUILTMHE

- "H(OPMALMOHHBIX — JUISI 03HAKOMIICHHS CO CTaHapTaMu U CIIPaBOYHOI MHpoOpMaruei

- IpOOJIEMHBIX - JUIS Pa3BUTHS UCCIIE0BATEIBCKUX HABBIKOB M M3y4EHHUS CIIOCOOOB PELICHHUS 3a/1au.

Jlekiuu NpoBOISATCS B ayJUTOPHSAX C IPUMEHEHHUEM JIEMOHCTPALMH, KOMIIBIOTEPHBIX CUMYIISALUA 1 KOMITbIOTEPHBIX
Mpe3eHTalui.

2) NpaKTUYECKUX 3aHATUH

Ha naHHBIX 3aHATHSAX HA NpUMEpax KOHKPETHBIX 3a]ad yriyOJISIOTCS TEOPETHUECKHE OCHOBBI Kypca, IOKa3bIBaeTCs
UX MPaKTUYECKOe IPUMEHEHHE, BEIPAOAThIBAIOTCS OCHOBHBIC BIIAJICHUS IS alIbHEHIIEeH CaMOCTOATEIbHOH paboThL.

3) TECTOBBIX 3aJlaHHUI

KoHTponbHble paGOTBl HCIHONB3YIOTCS C LEIbI0 OLEHKH CTEHNEHH YCBOGHHMS COCTaBHBIX YacTell H3ydaeMoit
JucuUIUIMEbl. OCHOBHBIME (DOpMaMH KOHTpPOJS SBISIIOTCS NHChbMEHHAs JOMALIHSA KOHTPOJIbHAs paboTa, KOMIIBIOTEPHOE
TECTHUPOBAHUE U JOKIIa/IbI

6 Y4yeOHO-MeTOaMYIECKOE O00ecIedeHre CaMOCTOATEILHONH PadoThl 00y4al0IIMXCS

[IpencrasneHo B npuioxeHuu 1.

7 OneHo4YHBIE CPEACTBA JIsl IPOBEACHUS MIPOMEKYTOYHOH aTTecTaluH

[IpencraBneHs! B IPUIOKEHUH 2.

8 YuebHo-MeToanueckoe U HHGOPMaLHOHHOE ofecrieyeHue I CHUTIMHBI (MOYJIs1)

a) OcHOBHAs JIMTepaTypa:

1. Bumun, 0. B. Teopernueckrne OCHOBBI TEIUIOTEXHUKH. TermiomaccooOmeH: YueOHoe mocobue / Bumun 10.B.,
Kazakos P.B., Konocos B.B. - Kpacrosip.:.CDY, 2015. - 370 c.: ISBN 978-5-7638-3302-7. - Texcr : anekrpoHHslil. - URL:
https://znanium.com/catalog/product/967810

2. Bugun, 10. B. mxeHepHble MeTOIBI pacuera 3aaad TeriooOMeHa [DnekTpoHHEIH pecypce] : MoHorpadus / FO. B.
Bupmun, B. B. Banos, P. B. Kazakos. - KpacHosipck : Cub. dexnep. yH-T, 2014. - 168 c. - ISBN 978-5-7638-2940-2. - Tekcr :
anexTpoHHBIN. - URL: https://znanium.com/catalog/product/506059

0) /lonoJHMTeIbHAS JIMTEpaTypa:

1. Ceprees, 1. I1. Kparkoe u3noxeHue OCHOBHBIX MOJIOKEHHI TEXHUYECKOTr0 pacueTa KOHBEKTHBHOIO TEIUI00OMEHa
IpY IBIKEHUH JKMAKOCTH B IPSIMBIX TPYOax Kpyrioro nomnepedHoro cedeHus : MoHorpagus / W. I1. Ceprees, C. JI. JleMeHOK,
J. M. bornanos. - Cankr-IlerepOypr : Crpata, 2018. - 64 c. - ISBN 978-5-6040743-2-9. - Texkcr : anexrponHslii. - URL:
https://znanium.com/catalog/product/1132723

B) Metonnyeckne yKazaHus:

1. Tennonepenaua : yueObHoe nmocodbue : B 2 4. Y. 2. Ynpakuenus u 3anauu / B. C. Uepenuuuenko, B. A. Cununesis, A.
U. Amudepos, 0. U. llapos ; mox oom. pen. B. C. Uepeanuuenko, A. 1. Anmudepoa. — Mocksa : UHOPA-M, 2020. — 348
c. — (Beicree ofbpasoBanme: bakamaspuar). - ISBN 978-5-16-014714-7. - Tekcr : oanextpoHssid. - URL:
https://znanium.com/catalog/product/1001096

r) lIporpammuoe odecneuenue 1 UHTEpHET-pecypcebl:

IIporpammuoe o0ecnedenne



Hanmenosanue [10 Ne norosopa Cpok AeiCTBYS TULEH3UU

MS Windows 7
Professional (st J1-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)

MS Office 2007

Professional Ne 135 ot 17.09.2007 6eccpouHo

ABC Pascal cBobonHO pacnpocrpansemoe [10 6eccpouHo

MathCAD v.15 Education

University Edition J-1662-13 or 22.11.2013 6eccpouHo

IIpodeccnonanbabie 6a3b1 JAHHBIX H HH()OPMANIMOHHBIE CIPABOYHBIE CHCTEMBI

Hassanue kypca Ccplika

DnexrpoHHble pecypchl oudnuorexkt MI'TY um. I'1. Hocosa http://magtu.ru:8085/marcweb2/Default.asp

Hndopmarmonnas cucrema - EnuHoe okHO pocTyna K MHGOpPManMOHHBIM

URL: http://window.edu.ru/
pecypcam

9 MaTepua/ibHO-TEXHHYECKOe ofecniedeHre TUCHMIIIMHBI (MOLYJIs1)

MaTepI/IaJ'lLHO-TeXHI/I‘-IeCKOG obecrieueHue JUCHUITIIMHBI BKITFOYAcCT:

MaTepI/IaJTBHO-TeXHI/I‘-IeCKOG obecrieueHue JUCHHUITIIMHBI BKIIIOYacT ayaIuTOpun JIIA HpaKTH‘-IeCKOfI u
CaMOCTOSITCIIBHON pa6OTBI 06y'{aIOH.II/IXCﬂ. OcHaieHue: TNEPCOHAJIBHBIC KOMIIBIOTEPHI C BBIXOAOM B UHTEPHET U JOCTYIIOM B
QJIEKTPOHHYIO 06pa3OBaTeanyio Cpeay YHUBEpPCUTECTA.



Hpnnoxenne 1
YuebHo-MeToan4yecKoe odecnedeHne CaMoCTOSITeTbHOI padoThI 00yJal0IUXCS
ITpumepnvie unousudyanvrnvie domawnue 3adanusn (U/13):
ITpumeput 3a0au ona H/(3 Nel « Teopus mennoobmenay.

1.

OnpenennTs TepMHYECKOS CONPOTHBISHHE TEILIOMpPO-
BOOHOCTH R; H Tonmuay 0 MIOCKOH OaHOCTONHON CTEHKH, ec-

IH TOpH  pasHOCTH  TEMIEpaTyp €€  IOBEpXHOCTEl
0 ’
AT=T_,-T_; =75 "C depes Hee MPOXOIHT CTANHOHAPHBIH

u o
TEIUIOBOIl HOTOK MIOTHOCTER =3 KBT/M™. KoadduunesT Ten-
nonpoBogHOCTH cTeHKH /= 2 B1/(M K).

Harpesatens. BBINOIHCHHBIH H3 TPYOKH IHAMETPOM
d=25» u gmmaHO# £ =0.5M, morpyxeH BepTHKAIBHO B Dak
C BOJOIH. HMEHOMmMeH TeMmmepaTypy 1 =20 il Onpenenurs
KOTHYESCTBO TEIIOTHL IepeaaBacMoe HArPeBaTeleM B ¢IHHHITY
BpeMEHH, CUHTaA TEMIEPATypy €0 MOBEPXHOCTH MOCTOAHHOH
10 Beel NMuHe H pasHoH T = 55.5 i

Ha mapyxHO0H DOBEpXHOCTH TOPH30HTAIBHOH TPVOEI
muameTpoM d = 20 MM u aauHOH £ =2 M KOHICHCHPYEICH CY-

X0l  HACHINIEHHBIH  BOJAHOH Hap HOpH  JaBICHHH
5 —
py =L013-10° ITa. Temmeparypa HIOBEPXHOCTH  TPYOBI
= 0~ v
T, =945 "C. Onpexeanrs cpenHuil xo3QdHIHEHT TeNI00T-

Ja4yH OT Iapa K TpyOe H KoIH4YecTBO IIapa (. KOTopoe KOHISH-
CHpYeTcA Ha MOBEPXHOCTH TPYOBHL.

OnpenenuTs OPHBEICHHYID CTENEHB UYESPHOTBI CHCTEMEL
COCTOAINEH H3 IBYX TPYO. €CIH OIHA TPYOa ¢ HAPYKHEBIM IHA-
meTpoM di=80 MM HaxXOIWTCA BHYTPH JPYTOH ¢ BHYIPSHHHM
maamerpoM dr=200 s CTeneds 4epHOTEI TPYO OIHHAKOBA H
pasHa 0.65.

ITpumeput 3a0au ona H/I3 No2 «mennoobmennvle annapamoly.



Onpenenutes TeMmepaTypy OXTaMJAIOINEH BOIBI Ha BBI-
X0Je H3 BOIAHOIO MACIOOXNIATHTEIA. €CIH TeMIepaTrypa
TpaHCHOPMATOPHOTO Maclda Ha BXOAEe B TEIUIOOOMEHHHK

: z 0 "_ag0
t;=45"°C. mHa BBIXO@e t;=35"C, pacxXom MaciIa

15%60 Er/gac. TemmepaTypa oXTaxIarIIeH BOIBI Ha BXOIE
15 "C. pacxog sozsr 25000 xr/4.

B TemmooGMeHHHKE KOHIEGHCHpPYeTCA Iap IpH arMo-
chepaoMm maBreHnH 0,1 MIIa u KOHIeHcaT yaalieTcs IpH
TeMIlepaType HacblleHHd. OXnaxnarolias BOJa HarpeBaercd

ot t, =20°C 1o t,=85°C. TloBepxHOCTh TEITOOOMEHHHKA
F = 5 ». Koapuument Termonepegaun k =800 Bt/ (nf Rl
OmpeeTnTh PacXo TOPSUEro TEMTOHOCHTEIIA|

2. OnpenennTh pacxo] Mapa Ha HarpeB BOIBI B MapoBO-
ISHOM TeIUI00GMeHHHKe TMPH VCIOBHH. YTO BeCh Map IMpeBpa-
maeTcad B KOHJeHCAT. BRIXOIAIIHIT M3 TelToOOMeHHHKA B CO-
CTOSHHH HACHINIeHHS NPH JaBIeHHH Tperomero mapa. Haittu
ILTOINAAb IIOBEPXHOCTH HarpeBa B TellI0O0OMeHHHKe IIPH YCIo-

BHIL, 9TO KO3())HIHEHT Temonepenaun k = 2700 Bt/ (M2 I\)
ITocTpoHTh CcXeMaTHYHO IpaHK H3MEeHeHHA TeMIIepaTypEl
TEIUIOHOCHTelell BIOIb IOBEPXHOCTH HAarpeBa. eclIH pPacXo[

BOIBl G, =2 M / MHH . TeMIIepaTypa BOABL Ha BXoJe 25 °C, na
Berxone 75 °C. JlapneHue napa p=0.12 MIIa cTeneHp CyXo-
cTH x=098.

l'[epeqenb BOIIPOCOB ISl MOATOTOBKH K 3a4€TYy:

1. Uro Ha3bpIBaeTCsl KOHBEKTHBHBIM TEIUIOMAcCOOOMEHOM?

2. IINOTHOCTB TETUIOBOIO ITOTOKA ITPH KOHBEKTHBHOMTEILIOMaccooOMere. Teruioornaua, ypaBHeHHE TerwiooTaun HeroTona —
Puxmana, pu3nueckuii CMBICI U pasMepHOCTb KO3 (HHULIMEHTA TEIIO0T auH.

3. Maccootnaua, koaduiment auddy3nu, ero cCMbICI U pa3MEpPHOCTb.

4. MuddepeHnmansHoe ypaBHEHNE HEPA3PBIBHOCTH, YPABHEHNE HEC)KUMAEMOCTH, HX (PU3MUYECKHH CMBICII.

5. qud depennpansHoe ypaBHEHHE TIepeHOCa SHEPriH, ero (GU3MYECKUil CMBICI.

6. KoappuumeHnT TeMnepaTyporpoBOIHOCTH, €T0 Pa3MEPHOCTh M (PU3NYECKUI CMBICI.

7. qud dhepeHnranbHOro ypaBHEHHS IBHXKEHUS! BA3KOIO TEIUIOHOCUTEIISL, €ro (PU3MYECKUH CMBICII.

8. Ko ¢puumenTsl tuHaMUueckoll 1 KHHEMAaTHYECKOH BI3KOCTH, UX Pa3MEPHOCTD M (PU3MUYECKUIA CMBICII.

9. MuddepeHnnansHoe ypaBHEHNE TEIUIOOTAAYH B IO PAHIYHOM CJIOE.

10. YcnoBust OTHO3HAYHOCTH B 3aJ[a4aX KOHBEKTUBHOI'O TEILIOMaccooOMeHa, BUJIbI I'PAaHUYHBIX YCIOBHH JUISi CKOPOCTH.

11. KoaddurmeHT MoBEpXHOCTHOTO HATSHKEHHS, €r0 Pa3MEepHOCTh M (PU3UUECKUI CMBICIT. Y CJIOBHSI BOSHUKHOBEHHUS KOHBEKIIH
MapaHroHu.

12. Koaddurment o6pemHoro pacumpenus termionocurens. [Ipndmmkenne byccnHecka B 3a1a4ax TEIUIOBOH KOHBEKIIUH,
erou3N4ecKuii CMBICIL.

13. Kakue ypaBHEHHS BKIIIOUAET IOCTAHOBKA KPAeBO 3a1auy TEIJIOBOM KOHBEKIIMH B INHAMHIECKHUX [TEPEMEHHBIX ?

14. 3aBUXpeHHOCTH, (HYYHKIMS TOKA TEIUIOHOCUTEINS, MX Pa3MEPHOCTH, (hu3udeckuii cMbIci. [uddepeHuanbHoe ypaBHEHHE
MIepeHoca 3aBUXPEHHOCTH.

15. InddepenHunansHoe ypaBHEHNE TEIUIONPOBOAHOCTH, €T0 (PU3NUECKUI CMBICII.

16. Kak y4nThIBaIOTCS B YypaBHEHHH TEILIONPOBOIHOCTH HEOTHOPOHEIE CBOHCTBA?

17. Kak y4uTBIBatOTCsl B ypaBHEHUH TEIIOIPOBOJHOCTH aHU30TPOIIUS CBONUCTB?



18. Kak 3a7arorcs rpaHUYHBIE YCIIOBUS TEIIOOOMEHA [IEPBOr0, BTOPOro U TpeThero BuaoB? dusnueckuii cMbica koddduienra
TEIIOO0TAAUH.

19. I'paHu4HbBIE YCIIOBUS KOHTAKTHOI'O TEII00OMeHa (deTBepToro Buza). CMbICH M pa3MEPHOCTb TEIUIOBOTO COPOTUBIICHUS
KOHTaKTa.

20. TerIonpoBOIHOCTD IIOCKOr'O CII0s, OIIPE/IeNICHIEe PacXoJaTera.

21. Be3pasmepnas popMyIupoBKa KpaeBoil 3a1adn TerronpoogaocT. Yncna buo u ypee, nx Gpusndecknii cMpIC.

22. Oco0EHHOCTH TEIUIONPOBOAHOCTH NPHU (ha30BBIX U CTPYKTYPHBIX MIEPEXOAaxX B METaIE.

23. Kak onpeziesnsiercst INIOTHOCTb TEIUIOBOT'O IIOTOKA Ha rpaHulie $pa3oBoro nepexoxna?

24. Maremarudeckast GOpMyJIMpPOBKa 33124 TEIUIONPOBOAHOCTH C MOBIKHOM IpaHUIIeH (a30Boro repexona.

25. TTony4nTe «3aKOH KBaJPaTHOIO KOPHS» POCTa KOPKH TBEPIOH (ha3bl IPH 3aTBEPAEBAHUH CIIUTKA.

26. KakoBa MeTO/IIKa CKBO3HOI'O CUETa B 33/[a4aX TEIUIONPOBOJHOCTHU CO CTPYKTYPHBIMH U (ha30BbIMH HEepexonaMu?

27. Buza (yHKIMM OTHOCUTEJIBHOTO COJICPKaHHs TBEPIOH (a3bl B 3a/1a4ax ¢ (pa3oBbIM IIEPEXOJIOM.

28. CriocoOb! BeryMcIeHHs 3Q(HEKTUBHON U CIIEKTPaIbHOH TEITIOEMKOCTEH.

29. Kak npuOimKeHHO y4eCTb KOHBEKIIHIO JKHIKOTO s1/ipa KPUCTAJUTM3YIOIErocs CIIUTKA B 3a/[a4aX TeIIONPOBOJHOCTH?

30. XapaKkTepUCTUKHU TEILUIOBOIO U3ITy4CHHUS.

31. PapgnaioHHble XapaKkTepuCTUKHU Tell. UeM XapakTepu3yroTcs abcomoTHo Oenoe, yepHoe u npo3pauHoe Tena? JuddysHoe u
3epKaJIbHOE OTPAXEHHE, LIBETHBIE TEIA.

32. 3akons! [Inanka, Buna, Credana — boneiimana, Kupxroda, Jlambepra.

33. Onpenenenne 3pHeKTUBHOTrO U3ITydEHHS UL IPO3PAUHBIX M HENIPO3PauHbIX TEJL.

34. Pacyer TerooOMeHa U3JIy4eHUEM MEX]ly OECKOHEUHBIMH IIaCTUHAMU. [IpuBeIeHHAas CTENeHb YePHOTSI.

35. Teru1000MeH HM3JIydeHUEM MEX]TY TelIaMHU, KOT/ia OHO TEJIO HaXOMUTCA BHYTPH APYroro.

36. DxpaHHpOBaHKE KaK CIIOCO0 3aIIUTHI OT TEIUIOBOIO H3IIYUECHUSL.

37. Yro Takoe CIOXHBIH (paIialiiOHHO-KOHBEKTHBHBI) TeI1oo0MeH?

38. Kak omnpepensiercst KO3 (QUIMEHT TEIUIOO0TAAYH, YINTHIBAIOIIN N3TydeHne?

Memoouueckue pexomenoayuu 0714 CAMOCMOAMENLHOU PAOOMbL CHYOEHN 06

Koncnekr sexunn. CMbICI NPUCYTCTBUSI CTYIEHTA Ha JIEKLUUM 3aKII0YaeT BO BKJIIOUEHUH €r0 B aKTHBHBIH Ipolecc
CITyIIaHWsl, TIOHUMaHHsI ¥ OCMBICIICHUS] MaTepHalla, MOATOTOBICHHOIO IperoaBaTelieM. JTOMY CIIOCOOCTBYET KOHCIIEKTHBHAS
3aiCh TONYYEHHOH HH(OpMAaIK, C IOMONIBI0 KOTOPOH B JMalbHEHIIEM MOXKHO BOCCTaHOBHTH OCHOBHOE COJIEpIKaHHE
MIPOCIYIIaHHOM JIEKIHH.

J1J1s1 ycHenrHoro BBITIOJIHEHHST 3TOM PabOThI COBETYEM:

- IOATOTOBHUTH OTIEJBHBIE TETPAIN JUIS KaXJIOT0 IIpeMeTa. 3anch B HUX JTydIlle BECTH Ha OJHOH CTOPOHE JIMCTA, YTOObI
MO37IHEe HA YMCTOM CTpPAHMIE 3aIlicaTh IOMOJHEHMS, YTOYHEHHMS, 3aMEYaHHs, a Talkke cOOCTBEHHbIE MBICIH. C MOMOIIBIO
Pa3HOLBETHBIX PyYeK WM (JIOMACTEPOB MOXKHO OyIET BBIIEIUTH 3aTOJIOBKH, Pa3/iebl, TEPMHUHBI U T.JI.

- HE 3aIlUChIBaTh HOAPS BCe, YTO FOBOPUT JiekTop. CrapaiiTech BHa4alle BbICIYLIATh U IOHATHh MAaTEpUall, a 3aTEM YxkKe
3a(h)UKCUPOBATH €ro, HE YIYCKasi OCHOBHBIX HOJIOKEHHH W BBIBOIOB. CoxpaHsiiTe JIOTHKY m3loxeHnsl. OOpaTHTe BHIMaHHE Ha
HEOOXOMMOCTb TOUYHOH 3aIIMCH OIPEIeNICHNI U TOHSTHH.

- OCTaBUTh MECTO Ha CTpPAHMIC CBOOOJHBIM, €CIM HE YCHEIH OCMBICIUTH W 3a-nHcaTth 4acTb uHpopmarmu. Ilo
OKOHYAHUIO 3aHSTHS C IOMOIIBIO OJJHOKYPCHUKOB, ITPENOIaBATEIIs WM YIeOHUKA BBl CMOXKETE BOCCTAHOBUTD YITYILIEHHOE.

- yIensTh BHUMaHUE TPaMOTHOMY odopMieHuIo 3amuceil. Hayaurech rpadudecku sicHO U yno0HO pacnoiaraTb TEKCT:
BEIWICHATHh a03allpl, MOAYEPKUBATh IJIABHBIC MBICIH, KIIOYEBBIE CIIOBA, IIOMEIIATh BBHIBOABI B paMKu M T.O. HemanmoBakHoe
3HaYCHUE MMEET M 4YeTKas CTPYKTypa JIEKLUHU, B KOTOPYIO BXOIOUT IUIAH, JIOTMYECKH BBICTPOCHHAS KOHCTPYKLUS OCBELICHHUS
KaXX/10r0 IYHKTA IUIaHA C apryMEHTaMU M J0Ka3aTeIbCTBAMM, Pa3bsICHEHUSAMH U NPUMEPAMH, a TaKKe CIHUCOK JIUTEPaTyphl IO
TEME.

- HAy4UTHCS IMUCATh Pa300punBO M ObICTpO. UTOOBI B HanbHEHIIEM He TPaTHTh BPeMs Ha pacIIU(pOBKY COOCTBEHHBIX
3aIIiCcei, CleIuTe 3a aKKypaTHOCTBIO MOYepKa, He SKOHOMBTE OyMary 3a cueT yIUIOTHEeHHS TeKcTa. KOHCIeKTupys, mojabp3yiTech
OOLIETIPUHATEIMU COKPAIIEHUSMH CJIOB M YCIOBHBIMH 3HAaKaMH, €CIM €CTb HEOOXOOUMOCTh, TO HPHU-AyMalWTe COOCTBEHHBIE
COKpAILEHMSL.

- yMeTh OBICTPO M YETKO NEPEHOCHTH B TETpajb rpaduueckue pUCYHKH M TaOmuipl. s 3THX Ieneld NpHUroToBBTE
MPO3payHyl0 JIMHEHKY, Kapanaaml W pe3nHKy. CrapaiiTech Kak MOXXHO TOYHEE CKONHMPOBATh M300paxkeHwe ¢ Jocku. Ecim
HarJISIHBIA MaTepHall TPYIHO BOCIIPOM3BOIUM B YCIOBHSIX JIEKLHUH, TO CIEJIalTe €ro CIOBECHOE OIMCaHHE C 00O00MIAIomMU
BBIBOJIAMH.

- IPOCMOTPETh CBOW 3alMCH IIOCIE OKOHYAHMs JeKIuH. [lomuepkHHTE M OTMETHTE Pa3HBIMH LBETAMH (ioMacrepa
Ba)KHBIE MOMEHTHI B 3amucsX. VIcmpaBbTe HETOYHOCTH, BHECHTE HeoOXoIuMble IomoinHeHwWs. He tparere Bpems Ha
NePENUChIBAHNE KOHCIIEKTA, €CIIM OH OKa3ajcs He COBCeM yAauHbIM. COBEpILEHCTBYITECH, 3alUChIBas IOCIEIYIOLIHE JIEKIUH.

IoaroroBka Kk ceMHHapckuM 3aHATHAM. CeMUHap — OIMH M3 OCHOBHBIX BHJIOB IPAaKTHYECKUX 3aHATHH I10
IyMaHUTapHbIM auciuiuinHaM. OH IpefHa3sHaueH Juld YriyOJICHHOIO H3Y4YeHHs OTHENbHBIX TeM U KypcoB. Ilo ¢opme
MPOBEJCHHUS CEMHHApbl OOBIYHO IIPEJCTAaBILSIOT COOOH pelieHue 3axad, oOCYXIEHHE [OKIAnoB, Oecely IO IUIAHY WIN
JICKYCCHIO T10 Ipodieme.

IMonroroBka K 3aHATHAM 3aKIIOYAETCs, IPEXKIE BCEro, B OCBOCHMM TOIO TEOPETHUYECKOrO MarepHalla, KOTOpBIH
BBIHOCUTCA Ha 00cyxzeHue. st 3Toro HeoOX0MMO B IIEPBYIO OUepe/lb EPEUNTaTh KOHCIIEKT JIEKIMH WIN pa3/iensl yueOHUKa,
B KOTOPBIX HPHUCYTCTBYET YCTaHOBOYHas MH(popmanus. V3yueHue peKOMEHIOBAaHHOW JIMTEpPaTypbl HEOOXOIMMO CHENaTh
MaKCHMaJIbHO TBOPYECKHM — HE IPOCTO YKJIAJblBas B IaMsTh HOBBIE CBEJCHHS, a OCMBICIUBAS W AHAIM3UPYS MaTepHall.
3aKpenuTh CBOM 3HaHUS MOXKHO C IOMOILBIO 3aITHCEH, BBIITMCOK MM TE3UCHOT'O KOHCIIEKTA.

Ecnu cemuHap npeJicraBieH 10KJIalaMy, TO OCHOBHAsl OTBETCTBEHHOCTb 3@ €r0 POBEICHHE JISKHUT Ha JoKIanunkax. Kak



CACaTh 3TO YCIICIIHO CMOTPUTE B pa3aciic <d101<nau». OI[HaKO POJIb OCTAJIBHBIX YYaCTHUKOB CEMHHapa HE AOJDKHA OBITh
ITaCCUBHOM. CTyZ[eHTH, IpociIylliaB JAOKJIaZ, 3aIlMChIBAIOT KPATKO IJIaBHOE €ro COJACpKAHHMEC U 3a4ar0T BBICTYIIAIOLIEMY
YTOUHAIOIINE BOIIPOCOB. Yem Oojiee OCHOBATEIBHOM Oblila JOMAIlIHAA IOATOTOBKAa IIO TEME, TEM AKTHBHEC IIPOHUCXOJAUT
O6CY)KI[€HI/I€ l'IpO6J'I€MHBIX BOIIPOCOB. Ha CEMHHAPE BCAYCCKH IOOLIPACTCA TBOPUYECKAsl, CaMOCTOATCIIbHAsA MbICIb, AaCTCA
BO3MOXHOCTb BbICKAa3aTbh KPUTUYCCKUE 3aMCUaHU.

Eecez[a I10 IUVIaHy IpEACTAaBIIACT coboit 3apaHee MOATOTOBJIEHHOC COBMECTHOC 06—cy>1<z[eHHe BOIIPOCOB TEMbI Ka>XJIbIM 13
Y4aCTHHUKOB. OTta q)opMa l'IOTpe6yeT OT CTYACHTOB HE TOJIBKO Xopomeﬁ CaMOCTOSITCIIbHON npopa60T1<H TEOPETUUCCKOI'O
Martepuajia, HO 1 YMEHUE y4aCTBOBATh B KOJUICKTHBHOM JUCKYCCHM: KPAaTKO, Y€TKO U SICHO (bOpMyJ'alOBaTL n u3jararb CBOIO
TOYKY 3p€HUs IICpE€H COKYpCHHUKaMH, OTCTAaWBATh IIO3ULUIO B HAYYHOM CIIOPE, IMPUCOCAUHATHCA K YY)KOMY MHCHHIO WA
OIITOHUPOBATL APYIrUM YHaCTHHUKaM.

Meroauyeckue yKa3aHusl NOBBINOJIHEHHIO JOMAIIHEr0 3aJaHUsl PEKOMEHYETCs CIIEI0BaTh CIENYIoIEeMy o0LeMYy
AJIrOPUTMY:
1. TIpopaboTaTh KOHCIEKT JIEKIUK HA MPEJIMET BHISABICHUS HEIIOHATHBIX MOMEHTOB T€-MbI.
2. B ciyyae Hanmu4Ms HEMIOHATHBIX MOMEHTOB C(hOPMYIIUPOBATH BOIPOCHI.
3. HaiiTu ¥ n3y4uTh JOMOIHUTEINIBHBIN MaTepHall IO TeMe, UCHONb3Ysl PEKOMEHJIOBAHHYIO JINTEPATypy U IEKTPOHHBIE PECYPCHI
y4eOHBbIX 1IocoOuii B ceT MIHTEpHET.
. OTBeTHTb Ha BO3HUKIINE B XOJ€ U3y4YCHHUSI TEMbI BOIIPOCHI.
. BbInucath TpakTOBKH OCHOBHBIX HOHSTHUI, 3aKOHOB, IPUHIMIIOB U T.II. 10 TEME JICKIUH.
. VI3 mepeuHs BOIPOCOB K 3auU€Ty BBIOPATH T€, KOTOPhIE OTPAXKAIOT CONEPIKAHUE JIEKLIMH.
. Haiiti oTBeTHI Ha 3TH BOIPOCH! B TEKCTE JIEKIMI U JOMOIHUTEIFHOM MaTepHalle.
. OdopmuTh MaTepuan B MUCEMEHHOM BHUJIE

00 3N L B~

I[HoaroroBka Kk TECTUPOBAHUIO

ITo Tuny Bce 3alaHus TeCTa JENATCSA HA 3aKPBIThIE U OTKPBITHIE. 3aKPBITHIH BOIPOC MOAPa3yMeBaeT BbIOOP IIPaBHILHOIO
BapHaHTa OTBETA M3 HECKOJIBKHMX HPEUIOKCHHBIX (KaK MPaBHIIO, TAKUX BApPUAHTOB 4eThipe). OTKPBITBIH BONPOC HE HMEET
BapHaHTOB OTBETAa, HAIIOMHUHAs, TaKMM 00pa3oM, OOBIYHBIH BOIPOC M3 MHCbMEHHOW KOHTPOJIBHOM paborsl. Bombmias uacts
TECTOBBIX 33/1aHUI Yallle BCEro OTHOCUTCA MMEHHO K 3aKPBITOMY THIly. BpeMeHH Ha UX BBINOJIHEHHE, KaK HETPYIHO A0raJaThCs,
TpeOyeTcs MEHbIe, YeM Ha 3aJaHus OTKPHITOro TUna (HUYEro He Halo MUCaTh, HYXKHO JIMIIb OTMETHTb YCIOBHBIM 3HaKOM
BbIOpPaHHBII OTBET), HO ¥ OLIEHUBAIOTCS OTBETHI HA 3TH BOIIPOCHI HE TAK BBICOKO, KAK OTBETHI Ha BOIPOCHI OTKPBHITOrO THUIIA.

Bcro nmoaroroBurenbHyr0 paboTy K HPOXOKAEHUIO TECTa MOXHO YCIOBHO Pa3OMTh HA JBa OCHOBHBIX HAIPABIICHUS.
IepBoe — 370 M3yuyeHne y4eOHOro MaTepuaia Kak TaKoBOIO.

Heo6xonumMo u3y4aTh TEOPHIO U TPEHUPOBATHCA B PEILCHUH 33/1a4 U BHIIIOJIHEHUH YIIPayKHEHUH.

J1st 3TOro0 NOHANo0sTCA ClielalIbHble TPEHUPOBOYHbIE IT0CO0HS — y4eOHbIEC TECThI C YKa3aHUEM IPABUIIbHBIX OTBETOB.

3aKOHYMB MPOXOXKAEHUE ONHOrO TPEHUPOBOYHOIO TECTa, O00A3aTENBHO OTMETHUTH BOIPOCHI, Ha KOTOPBIE JAHbI
HelpaBUIIbHBIC OTBETHI. Hy)KHO BBINMCATh HA OTIENBHBIN JIMCTOK TE€MbI, KOTOPBIE BBI3BAIN 3aTpyIHEHHE. DTO — cadble MecTa.
OTKpbIB yueOHUK, BHUMATEIBHO MIPOIITYUPOBATh COOTBETCTBYIOLIMI pa3/ien, IpopelaTh BCe MpeularaeMple 3a1a4, OTBETUTh
Ha BCE BOIPOCHI B KOHIE Kakaoro naparpada. Tombko Iocie 3TOro HyXHO IPHUHHMAThCS 3@ BBIIOJIHEHHUE CIICIYIOLIEro
TPEHUPOBOYHOIO TECTA.

Vuamuecst caMu 3aMeTAT HOJIOKUTEIbHYIO AMHAMUKY. Kask/plil OCIeAyOIMil TECT JOJDKEH IIPUHOCUTH OOJIBbIIE OUKOB,
4YeM MpeblTyLIHi.

BHavane HeoOX0qMMO BHUMATEIbHO NpOuMTaTh BoIpockl. Ilonb3a oT 3TOr0 ABOMHAS: BO-IEPBBIX, OyIeT HACTpOHKa Ha
IpeJIMeT, BO-BTOPBIX, MOXKHO OIPEEINTh, B KAKUX 33aJaHUSIX BOIPOCHI «IIE€PECEKAOTCs» (MHOrIa ObIBAeT, YTO OJMH BOIPOC B
CKPBITOH popMe COIEPKUT OTBET Ha JAPYroi).

Heo0XxoquMo MBICIGHHO OTMETUTH BOIPOCHI, KOTOPbIE MOKa3aIUCh TPYAHBIMU WM BBI3BIBAIOT COMHEHUsS. MOXHO
3amMcaTh UX HOMEpa Ha JIMCTKE I YSPHOBHKA.

Tenepsb ciietyeT NPUCTYNUTh K OTBETaM, OTBEYasl HAa T BOIPOCHI , B KOTOPBIX YBEPEHBI, HE TpaTs Ha OOLyMbIBaHHE
Ka)K10ro 13 HUX Oosbie 1 MuHyThl. ECin 3TOro BpeMeHH MmoKa)ercst HeloCTaTO4YHO, YTOObI HAaliTH IIPaBUIIBHBIN OTBET, HY)KHO
HPOILYCTUTD BOIIPOC U JBUraThCs Jablie.

Ipoiins Bech TecT 10 KOHLA, NPOITyCKast TPYAHbIE 3a/laHus, 3aTeM HEOOXOIMMO BEPHYTHCS K MPOITYLIEHHBIM 3a1aHUAM.
Teneps yxe He TOPOIACH, HE TOATOHsS ce0s, a COKOMHO M BHUMATEJILHO BIYMAThCs B 33/laHHbIH Borpoc. BozmoxkHo, npyrue
BBITIOJIHEHHbIC 3aJaHUsI TIOICKAXKYT IPAaBUIbHBIN 0TBeT. Eciiu BpeMs MO3BOJISIET, HY)KHO NPOJOJDKATh paboTaTh HaJl TECTOBBIMU
3a1aHUSIMU.

IoaroroBka k 3aueTy

INepen HayaIOM MOArOTOBKM K 3a4eTy HEOOXOIUMO IIPOCMOTPETh BECh MaTepHall U OTIIOKHUTH TOT, YTO XOPOLIO 3HAKOM,
a HaYMHATh YYUTh HE3HAKOMBIH, HOBBIH

Haunnaiil roToBUTBCS K 3a4€Ty 3apaHee, TIOHEMHOTY, 110 4acTsM, COXpaHsis crnokolcTBre. COoCTaBb IJIaH HA KaXKIbIH JeHb
MOJI'OTOBKH, HEOOXOAMMO YETKO OIPE/eNIUTh, YTO UMEHHO CErofHs OyleT U3ydaThbesl. A Takxke HEOOXOOUMO OINPENeIUTh BpeMs
3aHATHH € y4ETOM PUTMOB OpTraHU3Ma.

K TpynHo 3anmomMuHaeMoMy MaTepualy HEOOXOAMMO BO3BPAILATBCS HECKOJIBKO pa3, MPOCMATPUBATH €r0 B TEUCHHE
HECKOJIBKUX MUHYT BEYEPOM, a 3aTEM €ILE Pa3 - YTPOM.

OueHb IOJIE3HO COCTABIIATH IIaHbI KOHKPETHBIX TEM M JIEPKaTh UX B yMe, a He 3a3yOpHBaTh BCIO T€MY HOJIHOCTBIO «OT»
1 «10». MOXHO TaKkxkKe NPaKTUKOBATh HAIIMCAHUE BOIPOCOB B BUJIE KPATKOI0, TE3UCHOT'O U3JI0KEHHS MaTepHaa.

3ayunBaeMblil MaTepua Jydiie pa3oUTh Ha CMBICIOBBIE KYCKHU, CTapasch, YTOOBI X KOJIMYECTBO HE IPEBBIIIANIO CEMU.
CMbICIIOBBIE KYCKH MaTepuasla HeoOXOIMMO YKPYIHATh U 00001LIaTh, BbIpaXkast IJIaBHYIO MbIC/Ib OJHOH (pa3oil. TekcT MOXKHO
CHJIBHO COKPATHTb, NPEJICTABUB €0 B BHIE CXEMBI

Ilepeckas TekcTa CBOMMHM CIOBAMH NPHUBOAMT K JIY4IIEMY €TI0 3aIIOMUHAHHIO, YeM MHOTOKPAaTHOE YTEHHE, TOCKOJIBKY 3TO



AKTHUBHAs, OpraHn30BaHHas LEJIbIO YMCTBCHHAA pa60Ta



Hpnaoxenne 2

((OIICHO‘IHI)IC cpeacrea aJjisi NPpOBeACHUS HpOMe)KyTO‘IHOfl aTTeCTAlluD

Ilo L[aHHOﬁ JUCHUIUIMHE ITPEAYCMOTPEHBI PA3JIMYHbIE BHIbI KOHTPOJISA PE3YJIbTAaTOB 06yquI/I$[I TeKle_II/Iﬁ KOHTPOJIb
(npOBepKa BBIITIOJTHCHUS 3az[aHm71), HUTOTOBBIN KOHTPOJIb B BU/IC 3a4€Ta.

CTpyKTypHBIHI
PYKTYP [TnanupyemblepesynbTa
E€MEHT O1eHOYHBIECPEICTBA
TBIOOY4EHUS
KOMIICTEHIIUH

IIK-2: Cnioco0eH nJIaHMPOBATh M MPOBOAUTH IKCIIEPMMEHTAIBHBIE H TEOPETHIECKHE HCCIIeJ0BAHNS NPOLECCOB H
SIBJICHUH B (pU3MKe KOHACHCHPOBAHHOIO COCTOSIHHSI

IMpoBomur paboTsl IO Ilepeueny 60npocog 0ns1 n0020MOGKU K IK3AMEHY:

0o0paboTKe ¥ aHaNIU3y

Hay4YHO-TEXHHYIECKOM 1. Yro Ha3bIBaeTCS KOHBEKTHBHBIM TEIIIOMACCOOOMEHOM?

uHpopMaLu u | 2. [I0THOCTB TEIUIOBOrO NOTOKA IPU KOHBEKTHBHOMTEILIOMAcCOOOMEHE.
pe3ynbpTaToB Temnooraya, ypaBHeHue Teruiooraaun HetoroHa — Puxmana, ¢pusndeckuii cMbic
uccie10BaHui B | 1 pa3mepHoOCTh KO3 uLMEeHTa TEIUI00TJaUH.

obnactu ¢busuku | 3. Maccoornaua, ko3pduiment auddysun, ero cMpici 1 pa3MEpHOCTb.
KOHJICHCHPOBaHHOI'0 4. luddepenimanbHoe ypaBHEHNE HEPA3PhIBHOCTH, YPAaBHEHUE HECKUMAEMOCTH,
COCTOSIHUS uX (PU3MIECKUH CMBICI.

5. InddepennnansHoe ypaBHEHHE NIEPEHOCA SHEPIHH, €ro GU3HIECKUI CMBICIL.
6. KoappuumeHnT temMnepaTyponpoBOIHOCTH, €r0 pa3MEePHOCTh M (PU3NIECKUit
CMBICIL.

7. AuddepennnanbHOro ypaBHEHUS ABUKEHHS BSI3KOIO TEIUIOHOCUTEIISL, €0
(bu3nUecKuii CMBICIL

8. Koauuments! uHaMuueckoll 1 KHHEMaTHYECKOH BSA3KOCTH, UX Pa3MEPHOCTb
1 pu3MYECcKuii CMbICII.

9. luddepenimansHOe ypaBHEHHE TEIUIOOTAauH B IOIPAaHUYHOM CIIOE.

10. YcnoBus 0HO3HaYHOCTH B 331a4aX KOHBEKTHBHOI'O TEIIOMAacCOOOMEHa,
BUJIbI I'PAHUYHBIX YCIOBHI 17151 CKOPOCTH.

11. KoadduimeHT noBepXHOCTHOTO HATSKEHUS], €r0 Pa3MEPHOCTD U (pu3nyecKuii
CMBICII. Y CJIOBHSI BOSHUKHOBEHHSI KOHBEKIIMM MapaHroHH.

12. Koadduiment 06beMHOro pacimpenus teronocutens. [Ipubmokenne
Byccunecka B 3a1a4ax TEII0BOM KOHBEKIMH, eroU3NIecKuil CMBbICII.

13. Kakue ypaBHEHHs BKIIIOUAET MOCTAHOBKA KPAeBOH 3a71au TEIIOBOK
KOHBEKIIMH B IMHAMHYECKUX I1€PEMEHHBIX?

MK-2.1 14. 3aBUXpeHHOCTD, (PYHKIMSA TOKA TEIIOHOCUTEILS, UX Pa3MEPHOCTH,
¢busnueckuit cmbicn. JuddeperHunansHoe ypaBHEHHE HEPEHOCA 3aBUXPEHHOCTH.
15. TuddepenimanbHoe ypaBHEHHE TEIUIONPOBOJHOCTH, €r0 PU3HIECKUI CMBICIL.
16. Kak y4uThIBaroTCs B ypaBHEHUH TEILIONPOBOAHOCTH HEOIHOPOAHbIE
cBoifcTBa?

17. Kak y4uTBIBAIOTCS B YpaBHEHHH TEIIONPOBOIHOCTH aHM30TPOIUSI CBOICTB?
18. Kak 3a7atorcs rpaHUUYHBIC YCIOBUS TEIIOOOMEHA EPBOT0, BTOPOTo U
Tperbero BuioB? dusnyeckuii cMbIcT KO3 GUIIMEHTA TEIUIO0TAauH.

19. I'paHu4HbBIEC YCIIOBUS KOHTAKTHOI'O TEII00OMeHa (uerBeproro Buza). CMbica 1
Pa3MEpPHOCTb TEIUIOBOI'O CONPOTUBIICHHS KOHTAKTA.

20. TemIompoBOJHOCTH IUIOCKOr'O CIIO0sI, ONPEETIeHHE PACXOaTeNa.

21. be3paszmepHas (HopMyIHpOBKa KpaeBo 3a1auu TeIUIONpoBogHocTH. Uncia
buo n ®@ypse, ux pu3HUEcKuii CMBICI.

22. Oco0EeHHOCTH TEIIONPOBOAHOCTH NPH (DAa30BBIX U CTPYKTYPHBIX IIEPEX0Aax B
MeTaJe.

23. Kak onpeziesnsieTcst INIOTHOCTb TEIUIOBOT'O IIOTOKA Ha IrpaHuLe (a30BOro
nepexona?

24. Maremarudeckast GOpMyJIMpPOBKa 33124 TEIUIONPOBOAHOCTH C MOJBHKHOM
rpanuLei (ha3oBoro rnepexoza.

25. TTony4unTe «3aKOH KBaIPaTHOT'O KOPHS» POCTa KOPKH TBEpIOH (ha3bl pu
3aTBEPAEBAHUH CIIUTKA.

26. KakoBa MeTOIMKa CKBO3HOI'O CUETA B 33/[a4aX TEIUIOMPOBOJHOCTH CO
CTPYKTYPHBIMH U (ha30BBIMU Iepexoamu?

27. Buz QpyHKIMY OTHOCHTEIIFHOTO COJIEp KaHUs TBEpAOU (a3bl B 3aa4ax ¢
(ha30BBIM EPEXOZIOM.

28. CriocoOb! BerYMcIeHHs 3P(HEKTUBHON U CIIEKTPaIbHOH TEITIOEMKOCTEH.

29. Kak npu0irmkeHHO yJ9ecTh KOHBEKIHIO JKUJIKOTO siIpa KPUCTAIUTH3YIOIEToCs
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CJIUTKA B 3aJ[a4ax TETUIONPOBOIHOCTH?

30. XapaKTepUCTUKHU TEIUIOBOIO U3ITy4CHHUS.

31. PanuariioHHbIe XapaKTePUCTUKK Tell. UeM XapaKkTepH3yloTcs: aOCOII0THO
Gernoe, uepHoe U npo3pauHoe Tena? AnddysHoe u 3epkaabHOE OTPaKEeHHE,
LIBETHBIE TeJIa.

32. 3akons! [Inanka, Buna, Credana — bBoneiimana, Kupxroda, Jlambepra.

33. Onpenenenne 3pHEKTUBHOrO U3IydEHUS IS HPO3PAUHBIX U HETIPO3PAuHbIX
Tell.

34. Pacyer TerooOMeHa U3IIy4eHUEM MEX]ly OECKOHEUHBIMH IJIACTHHAMHU.
[IpuBeneHHas creneHb YePHOTHL

35. TernooOMeH M3ITydeHHEM MEK/Ty TEIaMH, KOT/1a OJTHO TEJIO HaXOHUTCS
BHYTPH JPYToOro.

36. DxpaHHpOBaHKE KaK CIIOCO0 3aIIUTHI OT TEIUIOBOTO H3ITYUESHUSL.

37. Yro Takoe CIOXHBIH (paJialiitOHHO-KOHBEKTHBHBII) TeI1oo0MeH?

38. Kak omnpepernsiercst KO3 QUIMEHT TEIUIOO0TAAYH, YINTHIBAIOIINI N3TydeHne?

[1K-2.2

[IpoBogut
9KCIIEPUMEHTEI u
ohopMIsIeT pe3yabTaThl
HCCIIEI0BaHUI B
obnactu bu3nKK
KOHJICHCHPOBaHHOI'0
COCTOSIHUSA

ITpumepbl KOHTPONIBHBIX 3aJaHHUNA:
2. CIeEE CVIIHIEEOH KaMepHl BENIONHEHE HI CI04

EPACcHOTO KHPIHYA TOMOHEHOH &, = 250304 H CI04 CTPOHTETE-
HOTO BOHTOKA. [eMIOepaTypa HAa BHYTIPeHHeH DOBSPXHOCTH
supmrsoro caof T, =130 °C. a Ha eHemHedi NoBepXHOCTH
sofmoamoro caoa T, =40 °C. KosddumenT Temomposog-
HOCTH EpacHOTO EHpmaEda (.7 Br/u-K) H CTPOHTETRHOTO
poiitoka 0.0465 Brim -K). BorHOWMTE TeMmmepaTypy B
IUTOCKOCTH COMPHEOCHOBEHHA CT0eE 1,_, H TOAIHHY BOHIOH-
HOTO C7I0A NPH VCIOBHH, 9TO TEIUIOBHE MOTepH gepes 1M’
CTEHKH KaMepHl paBHE q =130 Br/a”.

3. OnpegenuTe KoadQHITHEHT TeLTOOTIAYH OT BEepTH-
EATRHOH ITHTH BEIcOTOH H =15 M K oKpyEarommeMy BO3IyXY.
ECTH HIBECTHO, 9I0 TeMIEPATYPa MOBEPXHOCTH IUIHTEL
T, =80 °C, TeMmepaTypa OKpYAKAHINETO BO3OYXAa EJATH OT
noeepxHocTH T, = 20 °C.

7. Y3 pogel, KHmAMeH B OONMBIOM 0OBEME IPH JAEB-
nensH 1,98 bap, Heobxommvo nomyaeETe 300 Er/Hac cyxoro
HaCcHIMEHHOTO BOoOAHOIO Hapa. HaltH HeoOXommMyvEo I1d
3TOTO IUIOMIATE [IOBEPXHOCTH HATPEBA, ©CTH TeMIEpaTypa
noeepxaocTH 131 T

7. OnpeIe®TE [IOTHOCTE TRILIOBOTO MOTOKA, TEPAEMOTO
HYTVIEHHEM C INOBEPXHOCTH HapompoBoma mHameTpoM 0 I
TeMmepaTypa cTeHEH mapompoeota 427 'C. cTenmeEs depHOTH
0.9. TeMmepaTypa okpyaromeit cpems 27 “C.

[1IK-2.3

T'otoBUT 3JIEMEHTEI
JIOKyMEHTaLHH,
[IPOEKTOB  IUIAHOB U
HPOrpaMM IPOBECHHS
OTIENBHBIX 9TaIoB
9KCIIEPUMEHTATBHBIX
pabot B obyactu
bu3nKK
KOHIECHCHPOBAHHOI'O
COCTOSIHUS

[IpuMepsl HHIMBHIYAIBHBIX TOMAIIHUX 33 aHUH

1. OnpegeTe MHHEEHHOE TEPMETIECEOS CONPOTHEICHHE
TeIUIONpoBOIHOCTH B, B TOMHHY CTEHEH § CTATBHOH Tpy-
OBl BHVIPEHHHH IHaMeTp KoTopoH d, =8.5 MM | ecTH OpH paz-
HOCTH TeMmeparyp eé moeepxsocteii AT =002 °C ¢ yaacrxa
TpyOOmpoBoda TTHHHOH ¢=100m B OKpPYEAIIOVE CPedy B
TeYEHHE 9aca TepAeTcd Temwnora Q=445 Mk, Pesamn Ten-

NM000MEEA cTANHOHAPHEH. Ko3ad@HImesT TemwlonpoBoIHOCTH
MATEPHATA TPYVOH =16 Br/(m K).
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Jamada 2
[To Tpybe d=601d DpoTeKAST BOIAVE CO CEOPOCTBED
w=>5u/c. OnpenemsTs 3HAYeHHE CpeTHeTo KodddHITHeHTA
TEIUIOOTAATH. €CIH  CpelHid  TeMIeparypa  BO3Oyxa
T: =100 °C.

3. Ha wapya®E0oH NOBEpXHOCTH BEePTHEATEHOH TPVOEL
guaMerpoM 20 v B BRIcoTOH H = 2 M KoHISHCHpYETCA CyXOH
HACHIEHHEIH BOLTHOHN Nap IpH JaemeHHH p, =198-10° ITa.

Temmeparypa nosepxHocTH Tpyosl T =115 °C.

1. OnpenemmTe OpHESISHHVED CTENEHE UePHOTH CHCTE-
MEL eCTIH TPYOOmpoBoI ¢ HapViaHEM JHaneTpoM 0,1 M mpoxo-
IHT B IIeHTPE KHPIHIHOTO KBATIPATHOTD KAHATA CO CTOPOHOH
0.5 . Creners =epHoTE TpyoEr 0.72. CTeneHs 9epHOTHI CTe-
HOK KaHaTa 0,83

Kpumepuu ouenku (6 coomeemcmeuu c opmupyemolmu KOMNEMEHUUAMU U NJIAHUPYEMbIMU DPeE3YIbmMamamu

odyuenua):

— Ha OLUCHKY «OTJIHYHO» — CTYACHT JOJDKCH ITOKa3aTh BBICOKUH YPOBE€Hb 3HAHUU HE TOJILKO Ha YPOBHE BOCIHPOU3BEACHUSA
1 O0BSICHEHHUS I/IH(i)OpMaLII/II/I, HO W MHTCJUJICKTYaJIbHbIC HAaBbIKU PCILICHU HpO6J’IeM 1 3a7a4, HaXO0KJACHNS YHUKAJIbHBIX OTBETOB K

l'IpO6J'leMaM, OLICHKH U BBIHECECHUSI KDUTHICCKUX Cy)K}IeHPIﬁ;

— Ha OLICHKY «XO0pOoI0» — CTYACHT OOJDKCH IIOKa3aTh 3HAHWUSA HE TOJIBKO Ha YPOBHE BOCIIPOU3BCIACHUS U 00BbSCHEHHS
I/IHq)OpMaLII/II/I, HO 1 MHTCJUICKTYaJIbHbIC HABBIKU PCIICHUS Hp06J'IeM 1 3a7a4, HAXOXIACHUST YHUKAJIbHBIX OTBETOB K HpO6J’IeMaM;

— Ha OLECHKY «yAOBJIETBOPUTEJIBbHO» — CTYACHT OOJDKCH I1IOKa3aTh 3HAHWUSA Ha YPOBHE BOCIPOM3BCACHUA 1 00BSCHEHHS

I/IHq)OpMaLII/II/I, HHTCJUICKTYAJIbHBIC HaBbIKK PEHICHUS ITPOCTHIX 3a/1a4;

— Ha OLUCHKY «HEYAOBJICTBOPUTEJIBbHO» — CTYACHT HC MOXET IIOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BCACHUA U 00BSICHEHHUS

I/IHq)OpMaLII/II/I, HE MOXCT I10Ka3aTh UHTCJUICKTYaJIbHbIC HaBBIKU PCIICHUS IIPOCTBIX 3a/a4.




