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1. Ilepeyenb KOMIETEHUMI ¢ YKa3aHHEM 3TANOB UX (JOPMHUPOBAHUSA B Mpolecce
ocsoenus OIIOIT

B PE3YIIbTAaTC HU3YUCHUA OUCHHUILIINHBI «TennomaccooOMeH» 06yqa}oumec51, B

cootBetrcTBUM ¢ I'OC BO no nanpasnenuto noaroroku 13.03.01 Temnosnepretrka u
TEIUIOTEXHUKA, YTBEPKISHHOTO MpUKa3oM MuHHcTepcTBa 00pa3zoBanus u Hayku PD ot
28.02.2018 r. Ne 143, dbopMHpyIOT CleAyIOlIMe KOMIIETEHIINM, YKa3aHHbIe B Ta0IuIE 1.

Tabnmma 1
®opMHUpPOBaHNE KOMIIETEHIIMI B Mpolecce U3y4eHsi U CUUIIMHBI
«TenjomaccoodOMeH»
Kommerenus Nunukaropel Ortanel Bunnr O1LeHOYHbBIE
Kon | HaumenoBanue JIOCTHKECHUS dbopMupoBaHus | 3aHATUN s CpeAcTBa s
KOMIICTCHITUH KOMITIETCHIIMH B | (DOPMHUPOBAH OIIEHKHU YPOBHSI
nporecce us c(OpPMHPOBAHHOCTH
ocBoenus OIIOII | kommereHIM KOMIIETCHITUH
(ron)” "
1 2 3 4 5 6
OIIK- | CrocobGen OIIK 3.6 3 JICKIIUH, VYeTHBIi ompoc,
3 ACMOHCTPUPOBAT HGMOHCTpI/IpyeT naGopaTopHHe yCTHLIfI OTYCT 110
b IPUMCHEHHE [MOHUMAHIE 3aHATHS, nabopaTopHbIM
OCHOBHBIX OCHOBHBIX MIpaKTHYecKrue | paboTam, THIIOBOH
croco0oB 3AKOHOB - 3aHATHS pacder, SK3aMeH.
IIOJIy4EHUs,
peoOpazoBaHus, cniocobos
TpaHCIopTa U Tiepenoca
HNCITIOJIB30BAHUSA TCIUIOTBI u
TEIUIOTHL B MaccChl.
terworexanueck | OIIK 3.7
ux ycranoBkax u | [Ipumenser
cucreMax 3HAHUA OCHOB
TermIoMaccoodme
Ha B
TEIIOTEXHUYECK
HX YCTaHOBKax.
[Ipumeuanue:

Komnerenmust OIIK-3 — Takxke ¢dopMupyeTcss B X0J€ OCBOCHHUS IUCIHILIUH:

«Texnnueckass TepmoauHaMuka», «['maporazonnnamuka», «lloaroroBka k mpouenype
3aIMTHI U 3aIIUTa BHITYCKHON KBATM(PUKALUOHHON paboThI».

2. Onucanue nokasareJieid 1 KpUTEpHeB OLICHUBAHMS KOMIIETEHIIUI

Hepeqenb OICHOYHBIX MATCPHAJTOB

HA pa3/IMYHbIX 3Tallax ux q)OpMI/IpOBaHI/Iﬂ, OIIHCAaHHC HIKAJ OLICHUBAHUA

Tabmuma 2

Ne HanmMeHnoBanue Kparkas xapakrepucruka [IpencraBieHue OLleHOYHOTO
/0 | OIIGHOYHOr0 MaTepuasa OLICHOYHOI'0 Marepuaia cpeactea B OM
1 YCTHBII1 OIIpoC CpEICTBO KOHTPOJISI, | TPeOOBAaHUS K OTBETY IIPH YCTHOM
(cobecenoBanue) OpraHu30BaHHOE KaK ompoce, MepevyeHb BOIPOCOB K

3




crienyanbHas Oecena TEKyIIEMY KOHTPOJIIO
Mearoruaeckoro  paboTHUKA C
o0yyaromumcst Ha TEMBI,
CBSI3aHHBIC c n3y4aeMon
JUCHUIUIMHON M pacCYMTaHHOMN
Ha BBIICHEHHE oOOBbeMa 3HAHHH
oOyuJatomerocs o
OTIpeZieIeHHOMY pa3lieny, TeMe, ’
T.II. B X0JI¢ KOHTAKTHOW PabOTHI

CpeacCTBO, HaIlpaBJICHHOC Ha
HN3Y4YCHHUC TMPAKTUYCCKOro XxXoJa
TEX nin HMHBIX IIpoOLIECCOB,
HCCJICA0BAaHUEC SABJICHUSA B paMKaxX
3aJJaHHOM TEMbI C MMPUMCHCHUCM

METO/OB, OCBOCHHBIX Ha
YCTHBIN OTYET 110 JEKUAX, COIIOCTaBJICHUE | TPeOOBaHUS K yCTHOMY OTYETY IO
nabopaTopHbIM paboTaM | MONYyYEHHBIX  PE3yNbTaTOB  C nabopaTtopHbIM paboTam

TEOPETUYECKUMHU  KOHILETIIUSIMH,
OCYILECTBJICHUE HHTEPIPETALIH

MOJTyYEHHBIX pe3yNbTaToB,
OILICHHBaHUE MPUMEHUMOCTHU
MOJYYEHHBIX  pPE3ylbTaToB Ha
IIPAKTUKE
CpPEelICTBO,  HAaNpaBJIeHHOE  Ha
U3y4eHue CYIECTBYIOLIUX
TUIIOBOH pacyer OpUEMOB M METOAUK  JUIA IpUMEp TUIIOBOT'O pacyeTa

pe€I€HKUs I1OCTaBJICHHBIX 3a1ady,
N3BCCTHBIMH MCTOJaMU

CpPEICTBO KOHTPOJIS,
OpraHu30BaHHOE Kak Oeceza
MEeIarornyeckoro pabOTHHKA ¢

BOITPOCHI K 9K3aMEHY, BApHAHThHI
oOyJaronumcs Ha TEMBI,

JK3aMeH . N CUTYaIMOHHBIX 3aj1a4, 0Opaselr
U3y4aeMOil TUCIUILTMHON B XO/IE
JK3aMEHAIMOHHOr0 Ouera
[POBEICHUSI BBIXOJHOT'O
KOHTPOJIS, paccMOTpeHHe

CUTYAITMOHHOM 3a/1a4m.

Ta0muma 3
IIporpamMmma onleHUBaHUSI KOHTPOJMPYEMOii THCIHHIIJIMHBI

Kon kouTpoaupyemoit

HaumenoBanue
KOMITeTeHIIUU (WH ee

OILICHOYHOT'O CpCACTBA

KouTtponupyemsie pa3aenbl
(TEMBI TUCITUATIITIHEI)

JacTH)
2 3 4
Leus, 3a1a4u, CTPYKTYpa Kypca.
TennonpoBoaHOCTD.
ITonsTne TEIUIONPOBOAHOCTH,
KOHBEKIHMH, TEIUIOBOIO M3IIyUYEHHSI.
Huddepenumanbaele ypaBHEHUS
TETJIONPOBOIHOCTH.
TeHﬂOHpUOBOHHOCTb t,lep& TunoBoi pacuer, yCTHBIN orpoc,
2:::;’;?“11}’]0 " MHOTOCTONHYIO OIIK-3 YCTHBIA OTYET TI0 JTA00PATOPHBIM
paboTam, FK3aMeH.
TemnonpoBoIHOCTE uepes

OJTHOCIIOMHYI0O M  MHOTOCIIOMHYIO
IJIOCKYIO CTEHKY. TerIonpoBOJHOCTh

yepes OJIHOCJIOMHYIO u
MHOTOCJIOMHYI0  IMJIMHIPHYECKYIO
CTEHKY.

Omnpenenenue ko3¢ duinmenta




KonTtponupyemsie pazaenst
(TeMBbI AUCIUIIIIHEI)

Kon xoHTpOnupyemoit
KOMITETCHIINHY (WK e¢
9acTH)

Haumenosanue
OIICHOYHOTO CPEJICTBA

2

3

4

TeNJI0NPOBOIHOCTH.
TemnonpoBognoctb. OmnpenesieHue
TeNnJI0BOro NMOTOKA
TeNJIONPOBOAHOCTHIO.
Tem1onpoBOAHOCTb  OJXHOCJIOIHOIM
U MHOI'OCJIOMHOM CTEHKH.
Omnpenesienne k03¢ puunenTa
TEeNJ0NPOBOIHOCTH
TEeNJI0N30JIIHOHHOT0 MaTepuaJa.
Omnpenesienne TenyonepeIayn
4yepes TPEXCJIA0IHYI0
HUJIHHIPUYECKYIO CTEHKY.

OcHoBHbIE TIOHSITUS
KOHBEKTHBHOI'0 TeNJI000MeHa.
[Tonstue KOHBEKTHBHOM
TEIUIOOTIAYH, 3aKOH Hrrotona-
Puxmana. T'maponvHamMuyeckuii U
TEIUIOBOM MOrpaHUYHBbIE ClIOU. Teopus
momobust. Kpurepum momoOust  uist
KOHBEKTHBHOT'O TETJIOOOMEHA.
Tennoo6men npu KHIIeHUH
JKHIKOCTH M KOHJIEHCAIMH Mapa.
Termrooomen npu KHUTICHUH.
TermooOMeH mpy KOHJICHCAIUH.
Omnpenesienue k03 (ppuuueHTa
TEeNJI00TAAYH.

KoHBeKkTHBHBIN Ten1000MeH.
KonBekTHBHBIH KO3 pUIHEeHT
TeMJI00TAAYM W KOHBEKTHBHBII
TEeIJIOBOM MOTOK

OIIK-3

TumnoBoil pacuer, yCTHBIN OMpoC,
YCTHBIN OTYET 110 J1a00paTOPHBIM
paboTam, FK3aMeH.

Tenji000MeH U3JIyYeHUEM.

ITonsiTEe U3My4YeHMs], U3TyUYaTEeIbHOU
CIIOCOOHOCTH, TIOJHOTO JYYHCTOTO
[IOTOKA, WHTEHCUBHOCTH W3IIYYCHHUS,
3akoH BwHa, 3akon Credana-
Bonbrmana, 3akon JlamGepra. Pacuer
JYYUCTOTO  TEIUIOOOMEHa  MEXITy
TeJlaMd B MPO3pAavyHOM  Cpeje.
Oco0eHHOCTh JIMIUCTOTO
TeImI000MeHa B ra3ax.

OIIK-3

TunoBoi pacuer, yCTHBIN Orpoc,
JK3aMEH.

Termnonepenava.

Pacuer TEIJIOBOTO MOTOKA
TerJIonepeaade JUTSt pana
MPAKTUYCCKUX CJIy4acB:
Tellonepejaya  4epes  IIIOCKYHO
OJTHOCIIOMHYIO CTEHKY,
Temlonepeaaya yepes
MHOTOCJIOMHYI0 IUIOCKYIO  CTEHKY,
TeIvionepesadya 4epe3 OAHOCIONHYIO
LHUIAHAPUYECKYIO  CTEHKY, 4epe3
MHOTOCJIOMHYIO MUAINHAPUIECKYIO
CTECHKY, uepes peOpucTsie
MIOBEPXHOCTH,  pacyeT  TOJIIUHBI

OIIK-3

VY CTHBIN OIpOc, YCTHBIN OTYET O
nabopaTopHBIM paboTaM, SK3aMeH.




Kon xoHTpOnupyemoit
KOMITETCHIINHY (WK e¢
9acTH)

Haumenosanue
OIICHOYHOTO CPEJICTBA

Ne KonTponupyemsie pa3aensl
(TeMBbI AUCIUIIIIHEI)

1 2 3 4

TETUTOBOM U30JISIIUN.
Onpenenenue
TeIioneperaymn.

ko3¢ duinenta

5 | Ha3nauenme, kuaccupukanuss u
cXeMBI TeII000MEeHHbIX
anmaparos.

Knaccuduxkarus TEIUIOOOMEHHBIX
anmnapaToB IO CIOCO0Yy TMepeaayu,
TEIIOBOM pacueT TEIIOOOMEHHBIX
anmapaToB ~ METOJOM  TEILJIOBOTO
OayaHca, METOAOM TEILUIONEPEIayuH,
CXEMEI JIBIDKEHHS TEIIIOHOCHUTEIIEH.

OIIK-3 Y CTHBII ONpOoC, 3K3aMEH.

6 | OcHoBbI MaccooOMena.
IlonssTne MaccooOMeHa,
mepeHoca MaccChl,
MOJIEKYIISIPHOM mudhy3um,
KOHIIEHTPAIL[MOHHON i dyzum,
KOHBEKTHUBHBIH MacCOOOMEH.

nporiecca

IIOTOKa MaccChl,

OIIK-3 YcTHBIHM ompoc, SK3aMeH.

Tabmua 4
Onucanue noka3sarejeil H KpUTepUeB OIeHUBAHUS KOMIIETEHIN 1O TUCHUIJINHE
«TemromMaccoo0MeHn» Ha Pa3jJMYHBIX dTanax ux GopMupoBaHus,
ONMUCAHHE IIKAJ OLeHUBAHUA

Kon Wuaukaropsr [TokazaTenu ¥ KpUTEPHH OLICHUBAHUSI PE3YJIbTaTOB 00yUCHUS
KOMIIETEHLIMH, | NOCTHIKEHUS HIDKE IIOPOTrOBOI0 MTOPOTOBBIN NPOJABUHYTHII BBICOKUH
JTallbl KOMITETCHITHIA YPOBHA YPOBEHb YPOBEHb YPOBEHb
OCBOCHUS (meynoBierBoputre | (yIOBIETBOPUT (xopor0) (oTIn4HO)
KOMIIETeHITUN JILHO) €JIHHO)

1 2 3 4 5 6
OIIK-3, OIIK 3.6 | oOyuarommiics oOyyaromuiic | oOydaromuiic | oOyuaromuiic
3roxn JIeMOHCTPHPY | HE 3HaeT Pl Pl Pl

€T IMOHHMMAaHUE | 3HAUUTEIbHON JIEMOHCTPUPY | AEMOHCTPUPY | AEMOHCTPUPY
OCHOBHBIX 4acTH €T 3HaHUA €T 3HaHUe €T 3HaHHuE
3aKOHOB U | IPOrpaMMHOIO TOJIBKO Marepuaia, Marepuaia
croco0oB Marepuaia, OCHOBHOI'O OCHOBBI OCHOB
repeHoca I1JI0XO0 Marepuaia, TEOpUHU TEOpUHU
TETJIOTHI U | ODUCHTUPYETCS B | OCHOBAM TEINIOMACcCOO | TEIIOMAcCOO
MAaCCBI. Marepualie 1o TEOpUHU OmeHa, OMeHa,
OCHOBaM T€OPUH | TEIUIOMACCOO | 3aKOHBI, 3aKOHBI,
TeromMaccooome | OMeHa, OIPEAEIAION] | OIPENEIISIOLL
Ha, 3aKOHAX, 3aKOHBI, ue ue
ONPEAEHSOIIMNX | ONPEIEISION] | MOJIEKYJISIPHY | MOJIEKYJIIPHY
MOJIEKYJISIPHYEO ue 10 10
TEIUIONPOBOJHOC | MOJIEKYJISIDHY | TEIUIONPOBOJ | TEIUIONPOBOJ
Tb, 10 HOCTb, HOCTb,
KOHBEKTUBHBIN TEIUIONPOBOJl | KOHBEKTUBHBI | KOHBEKTHBHBI
TENJI000MEH, HOCTb, " 5
TEIIOBOE KOHBEKTHBHBI | TETUIOOOMEH, | TETIOOOMEH,
W3JIy4YEHHE U 51 TEIIOBOE TEMJIOBOE
MOJIEKYJIIPHYIO TEIUI0O0OMEH, | M3JIyYeHHE M | M3JIyYCHUE U




nuddysuto, He TETIJIOBOE MOJICKYJIIPHY | MOJIEKYJISIPHY
3HAeT MPaKTUKy | u3nydeHue u | 1o auddysuto, | 1o nudpdysuo,
MPUMEHEHUS MOJIEKYJISIPHY | HE IOMYCKAaeT | MPaKTUKY
MaTepuana, 10 UG dy3uto, | CyIMIECTBEHHBI | TPUMCHCHHUS
JIOITYCKaeT HO HE 3HaeT X MaTepuana,
CYLLECTBEHHBIE JIeTaJIeH, HETOYHOCTEW | MCUEPIIBIBAKO
OIIMOKHU JIOITYCKaeT e u
HETOYHOCTH, IIOCJIE0BATEN
JIOITYCKaeT bHO, YETKO U
HETOYHOCTH B JIOTUYHO
bopMyITHPOBK W3J1araeT
ax, HapyIaeT MaTepua,
JIOTUYECKYIO XOpOLLIO
nocieA0BarTen OpUEHTHPYETC
BHOCTbH B B
U3JI0KEHUU MaTepuare,
MPOrpaMMHOT HE
0 Marepuana 3aTpyaHsETCS
C OTBETOM
npu
BHUJIOU3MEHEH
WU 3aJaHui
OIIK 3.7 | obyuaromuiics oOydaromuiic | oOydJarmuiic | 00ydJaromuiic
[Tpumensier HE 3HAeT a s o
3HAHUS OCHOB | 3HAYUTEIHHOU JEMOHCTPHUPY | JEMOHCTPHUPY | JEMOHCTPHUPY
TETIOMacco00 | yacTu €T 3HaHUS €T 3HaHHE €T 3HaHUE
MeHa B | IPOTPaAaMMHOTO TOJIBKO MaTepuarna, MaTepuaia
TEIJIOTEXHUYE | MaTepuana, OCHOBHOTO PUHITUTIBI TIPUHITAITHI
CKUX JI0XO0 MaTepuana, NEeICTBUS U NEUCTBUS U
YCTaHOBKaX. OPUEHTHPYETCS B | IPUHITUIIBI yCTpOMCTBa yCTpOHCTBA
Marepuaie He JIEUCTBUS U TEIJIOTEXHUYE | TETUIOTEXHUYE
3HAET MPUHIIUIBI | YCTPOMCTBA CKHX CKHX
JIEUCTBUS U TEIJIOTEXHUYE | YCTAHOBOK B | YCTAHOBOK B
yCTpoOHCTBA CKHX COOTBETCTBUHU | COOTBETCTBUHU
TEIJIOTEXHUYECK | YCTAHOBOKB | C C
WX YCTAHOBOK B | COOTBETCTBHHM | HOPMATHBHON | HOPMATHUBHOMU
COOTBETCTBUU C | C JOKYMEHTAlM | JOKYMEHTAalH
HOPMAaTUBHOMN HOPMAaTUBHOM | €ii, HE €H, IPAKTUKY
JOKYMEHTAluen, | JOKYMEHTAlM | JOMYCKaeT MIPUMEHEHUS
HE 3HaeT eil, HO He CYIIIECTBEHHBI | MaTepuara,
MPAKTUKY 3HAeT X MCYEPIIBIBAIO
MIPUMEHEHUS JieTanei, HETOYHOCTEH | I11€ U
Marepuana, JIOTITyCKaeT MocCJeI0BaTeN
JIOTTYCKaeT HETOYHOCTH, bHO, YETKO H
CYILIECTBEHHBIE JIOITyCKaeT JIOTUYHO
OIIMOKHU HETOYHOCTH B u3jaraet
(hopMyITHUPOBK MaTepua,
ax, HapyIaer XOpOIIO
JIOTUYECKYIO OPUEHTHUPYETC
nocJe0BaTes B
BHOCTbH B Marepuaie,
W3JI0KECHUT HE




MIPOTrPaMMHOT 3aTPyAHSIETCS
0 MaTepuana C OTBETOM
npu
BUJIOM3MEHEH
WU 3aJaHui

3. TunoBble KOHTPOJILHBIE 32/ IaHNSI WA UMHbIE MaTePHAJIbI, HEOOXOAUMbIE ISl
OlleHKH 3HAHWI, yMEeHHUI1, HABBIKOB U (WJIH) ONbITA AeATEJIbHOCTH,
XapakTepu3yoIuX 3Tanbl (OPMUPOBAHNS KOMIIETEHI[UIl B MpoLecce 0CBOCHMS
o0pa3oBaTeJibHOI MPOrPaMMBbI

3.1. TunoBoii pacuer

TunoBbie pacyeTsl MPOBOAATCS B MPOIECCE BBHIMTOJIHEHUS MTPAKTUIECKUX paboT Ha
MPAKTUYECKUX 3aHATUAX M WIPAIOT BAXXHYIO POJb B BBIPAOOTKE Yy OOydarolierocs
HABBIKOB MPUMEHEHUS MOJTYYCHHBIX 3HAHUM JTsI PEIICHUS MTPAKTHUYECKHUX 3a]1ad.

TemaTrka TUMIOBBIX PacueTOB YCTAHABIMBAETCS HA OCHOBAHUHU TEOPETUYECKOTO
Kypca H3y4aeMOW MAWCHMIUIMHBI, TPEACTaBICHa B MPOrpaMMe IUCIHIUTUHBI (Ha
MPAKTUYECKHUX 3aHATUAXK ) U B METOAMUECKUX YKa3aHUAX JIJIS MPAKTUYCCKUX 3aHITHIA.

BapuaTuBHOCTh M KOJIWYECTBO BApPHAHTOB 3a/IaHWN TUIIOBBIX PACUYETOB 3aBUCHUT
OT TEMBI IPAKTUUECKOIO 3aHATHUS.

IIpuMep THIIOBOIO pacyera N0 TeMe NPAKTHYECKOro 3aHATHS:
TemonpoBogHocThb. YacTHbIE ciiydyau pemieHus: 1uddpepeHuaIbHOro
ypaBHeHust Dypoe.
Henab: 03HAKOMUTBCS C YaCTHBIMU CIydyasMU pelieHus aud@epeHnuanbHOro
ypaBHeHUs Dyphbe.
3ajaHmMe: Hay4yHUThCS ONPENENHATh MOTEPU Temia, KOdDPUIMEHT Termionepeaaydn,
TEIUIOBOM MTOTOK, TEPMUYECKOE CONPOTUBIICHHUE.

[TepeHOC TEIMIOTHI TETJIOMPOBOJIHOCTHIO 3aBUCHUT OT PaCHpEISiICHHUS TEMIIEPaTyphl
o oobemy Tena. B o0miem Buje TemriepaTypa 3aBUCHUT:
t=1f(x,y,2n1)
r7ie X, Y, Z — KOOpJAUHATHl TOUKH; T— BPEMSI.
OCHOBHOHM 3aKOH TEMJIOMPOBOAHOCTH (HOPMYIHPYETCS CISAYIOUIMM 00pazoMm:
IJIOTHOCTh TETUIOBOTO TIOTOKA IPOTIOPIIMOHAIbHA TPAJUEHTy TeMIEpaTypsl (3aKOH

®dypne):

g=-Agradt,
rae A - koadduuueHT nponopuuoHaasHocTH, BT/(M:K).
Koadpdunuent MPONOPIIMOHATIEHOCTH A Ha3bIBAIOT Koa(purimenTom

TerionpoBogHOCTH. OH  XapakTepu3yeT CHOCOOHOCTh  Marepuasia MpPOBOAUTH
TeryI0. 3Ha4eHUsI KO3(PQPUIMEHTOB MPUBOJATCA B CIPABOYHHKAX TEIIOPUINYECKUX
coiictB  BemlectB  (mpuioxkenuss K wu  JI). Bemumumna  koaddunmenra
TEIJIONPOBOJIHOCTH [3aBUCUT OT TeMmepaTyphl, [js OOJbIIMHCTBA MAaTEPUAJIOB 3Ta
3aBUCHMOCTD JIMHENHAs:



M=A0(L+Dbt),

rae AQ, At — 3HaYeHHE KOA(p(HIMEHTa TEIUIONMPOBOJIHOCTH COOTBETCTBEHHO IpHU

0°C u npu anHoi Temmepatype t, Br/(MK);

b — KOHCTaHTa, OoIpcacirsicMas 9KCIICPUMCHTAJIbHO.

3aBUCUMOCTh W3MEHCHUSI TEMIIEpaTyphl Tela OT CBOWCTB Tela M KO- OpAWHAT
TOYKH OMUCHIBaecT AuddepeHmanpaoe ypaBaenue dypee:

dt

dr

,-{_dfr dit  d°t

o dx’ N dy? T dz?
riae A - kodddunuent TemtonpooaHoctH, Bt/(mK);

p - TUIOTHOCTh MaTepHaa, Kr/M3;
C- TeIJI0eMKOCTh MaTepuana, JIx/(kr-K).

3.2. Tekyuiuii KOHTPOJIb
Texymuit KOHTPOJIb TPOBOAMUTCS MO UTOTAM M3YYECHHS Pa3fesioB AUCUUIUINHBI B

COOTBETCTBUM C paboyeill mporpaMMod JUCHUILUIMHBL (MOAyJis). Tekyluid KOHTPOJb
MIPOBOJIUTCA B (OPME YCTHOTO OIpPOCa.
TpeGoBanusi K OTBEeTY IPH YCTHOM OIIpocCe:

1.
2.
3.

['myOWHa ¥ MOJIHOTa PAaCKPBITHS BOIIPOCA.

Brajgenue TepMHHAMH M MCTIOJIB30BAHKME UX IIPH OTBETE.

YMeHHne OOBSCHUTH CYIIHOCTH SIBJICHHH, COOBITHH, IPOIECCOB M T.I., ACNIaTh
BBIBOJIBI M 000OIIECHNS, JaBaTh apryMEHTHPOBAHHBIC OTBETHI.

YMeHHe OTBeUaTh Ha COIYJICTBYIOIIHME BOIPOCHI, BBEIPAKAaTh CBOC MHEHHE IIO
00cyXKIaeMoi Teme.

Bajgenne MOHOJIOTHYECKON PEUbIO.

Bonpocsl TeKyiero KOHTPOJis

Bonpocwi, paccmampusaemvie na ayoumopHuLX 3aHAMUSX
1. Teopus TtemmomaccooOMeHa. PackpbITh TMOHSATHE  TEMJIOMPOBOJHOCTH,
KOHBEKIINHU, TETJIOBOTO U3JTy4CHUSI.
2. TemmepaTypHOE MOJ€: PACKPHITh MOHATHE, BHUIbI TEMIEPATYypHBIX IOJEH,
U30TEPMUYECKAsi TOBEPXHOCTb.
3. TemmeparTypHblii  T'pagueHT: OIIpEAEIICHHUE, CXeMa  HalpaBJICHUSA
TEMIIEPaTypHOTO TPAUEHTa U MAaTEMATHYECKOE BhIPAKEHUE.
3akoH Dypwe: hopMyTUPOBKA, MATEMATHIECKOE BRIPAXKEHUE.
Koaddumuent remnonpoBognoctu, popmyia.
HuddepennmansHoe ypaBHEHUE TEIIIONMPOBOHOCTH.
KoaddurmenTt remnepatyponpoBoIHOCTH, ONIPEACIICHHUE.
VYcaoBus 0THO3HAYHOCTH PUMEHEHUS T PEpeHITNATEHOTO YpaBHEHHUS.
Pacripenenenne temnepaTypsl MO TOJIIMHE OJHOPOJHOM IJIOCKOW CTEHKH:
cXeMa U YpaBHEHHE MJIOTHOCTH TEIJIOBOTO MOTOKA.
10. TermmonmpoBOAHOCTh YEpe3 MHOTOCIOWHYIO TIJIOCKYIO CTEHKY: YypaBHEHHE
IUTOTHOCTH TETJIOBOTO MOTOKA.
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11. TermonpOBOAHOCTH Y€Pe3 OJHOCIONHYIO IIMIMHAPUIECKYIO CTEHKY: CXeMa H
pacueTHas popmya.

12. TernonpoBOJHOCTh Y€pe3 MHOTOCIOWHYIO IMJIMHIPUYECKYIO CTEHKY: CXema
U pacuetHas Gopmyia.

13. OcHOBHBIE = MOHATHUS:  KOHBEKTUBHBIM  TEIJIOOOMEH,  KOHBEKTHBHAs
TEIJI00TAaYa.

14. 3akon HeroTona-Puxmana: ¢popmynupoBka u Gpopmyiia.

15. Koa(pdunueHT TemiooTaauu: onpeaeieHue u popmyra.

16. I'mapoaguHaMUYECKUN 1 TEIIIOBOW MTOTPAHUYIHBIC CIIOH.

17. Teopus nonobus. Tpu TeopeMbl TEOPUU MOTOOUS.

18. Kpurtepun nomnodus 1yist KOHBEKTUBHOT'O TEIIOOOMEHa.

19. Onpenensitomuii  pa3Mep W ONpeNeNsionias TeMIlepaTypa B KPHUTEPUIX
no1o0us.

20. TermooOMEeH TIpU KHUINEHWU: Iy3bIPHKOBOE KHUIICHWE, IUICHOYHBIA PEKUM
KUTICHHUS.

21. KpuBasi 3aBUCHUMOCTH YJIETBHOTO TEIUIOBOIO TOTOKa H KoddduiumeHrta
TEIMJIO0TAa4U OT TEMIEPATypPHOTrO Haropa.

22. TeriooOMeH TpHU KOHJACHCAIMM: cXema, (QopMyna YAEIbHOrO TEIIOBOrO
OTOKa, KOd(pPuImeHTa TerooTaauu.

23. ®opmyna Hyccenbra 1 ompeneneHuss  cpeaHero  koadduimeHta
TETJIOOTAA9U TIPH JIAMHHAPHOM JABMKCHUHN KOHACHCATA.

24. TenmooOMeH H3TydeHUEM: TTOHSATUE U3TyUYCHHUS, BUIBI U3TyUCHU.

25. [lonaTne wW3IMyYaTeabHOW CHOCOOHOCTH, TOJHOTO JIYYHCTOTO TIOTOKAa W
WHTEHCHUBHOCTH U3ITy9CHHUS.

26. ChopmynupyiiTe TMOHSATHE aOCOIMIOTHO YEpPHOro, abcomroTHO Oemoro,
3epKaJIBHOTO U MTPO3PAYHOTO Tea.

27.3aBUCUMOCTh MHTCHCUBHOCTH U3Ty4YeHHUS aOCOJIOTHO YEpPHOrO Teja OT
JUTMHBI BOJIHBI U TEMIIEpATyphI: 3akoH [Inanka, rpaduxk.

28. 3akon BuHa, 3akon Ctedana-bonbsiimana, 3akon JlamOepra, 3akon Kupxroda:
¢du3nyueckasi CylHOCTh M aHAIUTUYECKOE BHIPAKEHHUE 3aKOHOB.

29. PacueT nyuncToro temioooMeHa MeXIy TeJaMU B IIPO3pavHOM cpefe: cxema
JYYUCTOTO TEIUIO0OMEHA MEXTy IBYMSI MapauIeIbHO PACTIOIO0KEHHBIMU TEIAMH.
30. Pacder nyuucroro TeruiooOMeHa MEXAy TeJIaMHU B IIPO3PAYHON Cpejie: cXxema
JYYHUCTOTO TEIIO0OOMEHA MEXKTy TeJIaMH B 3aMKHYTOM TIPOCTPAHCTRBE.

31. OcoOEHHOCTH JTYYUCTOTO TETUIOOOMEHA B rasax.

32. [lonsTHE TETUIONIEPEAAYN U €€ BUIBI.

33. Tenonepeaaya yepe3 TUIOCKYIO OJHOCIONHYIO CTEHKY: CXeMa W YpPaBHEHUS.
34. Tenonepeaayda 4yepe3 OTHOCIONHYIO ITUIHHAPUYECKYIO CTCHKY.

35. Tenonepeaaya yepe3 MHOTOCIONHYIO HUIMHAPUYECKYIO CTEHKY.

36. Teronepeaaya yepe3 peOpUCThIC TOBEPXHOCTH.

37. PacueT TOMIIMHBI TEILIOBON W30JIALMH.

Bonpocul ona camocmosamenvro2o 006yuenus
1. Temnootaada npu cBOOOJHON KOHBEKIIMH: B HEOTPAHUYCHHOM MPOCTPAHCTBE.

2. Temnootnaya mpu cBOOOTHON KOHBEKIIMU: B OTPAaHUYEHHOM TPOCTPAHCTRE.
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3. TemnooTmaua mpw BBIHY)XJICHHOW KOHBEKIIMH: TEIUIOOTAAada TPH TEUECHUU
YKUJIKOCTH B TpyOe.

4. TemnooTaaya MpU BBIHYKJIEHHON KOHBEKIIMH: TEIJIOOTa4a MPHU MONEPEeUHOM
o0TeKaHuu Tpyo.

5. TemnooTnauya npu BhIHYXKJIEHHON KOHBEKIMHU: TEIUIOOTAa4a MpU MPOI0JIEHOM
0OTEeKaHUM TUIACTUHBI.

6. [IpuMeHeHHe HSKCEpPreTMYecKOro MeTOoJa HCCICAOBAHUS K  HM3YUYECHHIO
TEPMOJIUHAMHYECKOW H(P(GEKTUBHOCTH MPOLIECCOB  TEIIOIHEPTEeTUYECKOM
YCTaHOBKH.

7. TypOokoMITpeccopHlI.

8. IlpumeHeHue sKcepruu B HEOOPATUMBIX MpOIleccax TeUeHUs pabodero Teria.

9. HecranmonapHast TeII0MPOBOAHOCTb.

10.OcobeHHOCTH TEIIOOTAAYM PU TEYCHUH Ta3a ¢ OOJIBIIMMH CKOPOCTSIMHU.

11.Tlytu uHTeHCUUKALIMU TEeTUTONepeaayn.

12. Pa3BuTHe KOHCTPYKIIMM KOTEJIbHBIX arperaTos.

13. Pacuer 1 mon0op OTOMUTENBLHBIX IPUOOPOB.

14. Knaccudukaiusi CHCTeM OTOTUICHUS U BEHTHIIALINH.

15. TermooOMeHHbIE ammapaThl: ONpeeieHue, KiIacCu(uKaIus Term1000MeHHbIX
anmaparoB 10 CIIOCcO0y Mepeadyn TerIOThI.

16.TermoBoil pacyeT TEIUIOOOMEHHBIX allapaToB MO YPAaBHEHHUIO TEIJIOBOTO
OanmaHca ¥ ypaBHEHHUIO TEIUJIONEpe1adn.

17.TloHsaTHE BOISHOIO SKBUBAJIEHTA U CXEMBI ABMKECHUS TEINIOHOCUTEIIEH.

18.3menenne Temmepartyp MpH NPSIMOTOYHOW W TPOTUBOTOYHOM CXEeMax
JIBIDKCHHUS TEIUIOHOCHUTEIICH.

19.TlonsiTHE MaccooOMEHa M €T0 MHTEHCUBHOCTH: TIOTOK MAacChl U €T0 IIOTHOCTb.

20.TTonsTue MonexkymsipHoi nuddy3uu, ee BUIb U 3aKoH DuKa.

21. Koapdumment auddys3un ra3oB 1 TapoB: aHATUTHIECKOE BBIPAKEHUE.

22.TloHsiTHE KOHBEKTUBHOTO MaccooOMeHa (MaccooTaaya).

23. Ypasuenne wmaccootnaun: A. H. Illykapesa, umcrmo Hyccenbra, umcio
[Ipanatis, uucno ['yxmana, uucno Ilekne.

3.3. IIpomeskyTouHasi atTecTanust (3K3amMeH — 3 roj)

[TpomexyTouHas artecrauus 1o jaucuuiuinHe  «TeruiomaccooOMeH» B
COOTBETCTBUHM C y4eOHBIM MaHoM 1o crenuanbHocTh 13.03.01 Temmosnepretuka u
TEIJIOTEXHUKA - 9K3aMEH — 3 TO/.

[IpomexxyTouHas arrectauus MPoOBOAUTCA B (pOpME YCTHOrO OMpoca U MPOBEPKHU
pellIeHrs] CUTYallMOHHOM 3aJaud. B sK3aMeHalMOHHBIX OuiieTaX MPHUCYTCTBYIOT JBa
TEOPETUYECKUX BONPOCA U OJHA CUTyallMOHHAsA 3a7a4a.

CutTyanMoHHBIE 33/lauyd  MpeIHa3HAYeHbl JUIsl  BBIABJICHHUS  CIOCOOHOCTH
oOydaroluxcsl peniath KU3HEHHbIE MPOOJEeMbl C TOMOIIbIO MPEIMETHBIX 3HAHUM,
KOTOpPBIE OTHOCSTCS K IMOHATUIO METOAMYECKMX pecypcoB. OHH MO3BOJISIIOT
MPEICTaBUTh NMPEAMETHBIE PEe3yJIbTaThl 00pPa30BaHUS B KOMIUIEKCE YMEHUN U HaBBIKOB,
OCHOBAHHBIX HA 3HAHUSX 32 CUET YCBOCHHMS Pa3HBIX CIOCOOOB NEATEIbHOCTH, METOAOB
pabotel ¢ uH(popmanued. PemieHne cUTyalMOHHOM — 3ajaud  MPEIOJaraer
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WCIIOJIh30BAHNE MMEIONUXCS Y OOYyYarOIINXCS 3HAHUN M OMBITA, TIOJYYCHHBIX B XOJIE
oOyueHus 1Jis penieHus 3aJJaHHON 3a/1a49H.

Bonpocekl, BBIHOCHMbIE HA IK3aMeH

1. Teopuss TeroMaccooOMeHa. PackpblTh TOHSATHE  TEIUIONPOBOIHOCTH,
KOHBEKIIUH, TETNIOBOTO U3ITy4YCHHUS.

2. TemmneparypHoe TmoJie: PACKPHITh TOHSTHE, BUIbI TEMIIEPATYpPHBIX MOJEH,
U30TEPMHUYECKasi TOBEPXHOCTb.

3. TemmepatypHbIii TPAUCHT: OIIpELICIICHHUE, cxema HAIpaBJICHUSA
TEMITIEpaTypHOTO TPaIMCHTa U MAaTEMAaTHIECKOE BhIpAKEHNE.

4. 3akoH Dypbe: GopMyIUPOBKA, MATEMATHIECKOE BhIPAXKECHHE.

5. Koaddumuent remmonpoBogHoctu, hopmyra.

6. Jduddepennmansuoe ypaBHeHHE TEIIOMPOBOIHOCTH.

7. KoaddumumeHT remnepatypornpoBOIHOCTH, ONIPEACIICHHUE.

8. VYcioBus 0JHO3HAYHOCTH MPUMEHEHHUs U PepeHIInanTbHOTO YpaBHEHHUS.

9. Pacmpeznenenue TemmnepaTyphl MO TOJIIWHE OJHOPOTHOM IJIOCKON CTEHKHU:
cXema M ypaBHEHHUE TUIOTHOCTH TETJIOBOTO TTOTOKA.

10. TertonpoBOJHOCTh Y€pPE3 MHOTOCIONMHYIO IUIOCKYIO CTEHKY: ypaBHEHHE
IJIOTHOCTH TETIOBOTO MOTOKA.

11. TermonpoBOJHOCTH Y€PE3 OJHOCIONHYIO IIMIMHAPUYECKYIO CTEHKY: CXeMa U
pacueTHas popmyIa.

12. TermmonpoBOIHOCTh Y€pe3 MHOTOCIOWHYIO ITMIMHAPHICCKYIO CTCHKY: CXeMa
U pacyeTHas popmyna.

13. OcHOBHBIC = TOHATHS: KOHBEKTHUBHBIM  TEIJIOOOMEH, KOHBEKTHBHAS
TEII00TIava.

14. 3axon Herorona-Puxmana: opmynupoBka u popmyia.

15. Koa(pdunueHT TemnooTaauu: onpeaesienue u Gopmyia.

16. I'mnpoamHaMUYECKUI 1 TEIJIOBOM MOTPaHUYHBIC CIIOH.

17. Teopust momo6usi. Tpu TeopeMbl TEOpUU OO0,

18. Kputepuu nogoOust it KOHBEKTUBHOTO TETLIOOOMEHA.

19. Onpenensitomuii  pazMep W ONpeesitonias TeMmIeparypa B KPUTEPHSX
nosoous.

20. TerumooTaua mpu CBOOOHON KOHBEKIIMU: B HEOTPAHUYEHHOM MPOCTPAHCTRBE.

21. TenmooTmaua mpu CBOOOAHOM KOHBEKIIUU: B OTPaHMYEHHOM TIPOCTPAHCTRBE.

22. TennmooTmada mpu BBIHYXKIACHHOW KOHBEKITMHU: TEIUIOOTJAa4da TMPH TECUYCHUHU
KUJKOCTH B TpyOe.

23. TenmooTaaua nmpy BEIHYKJICHHONW KOHBEKIIMH: TEIUIOOT/Aa4da MPHU MOMEPEIHOM
oOTeKkaHuu Tpyo.

24. TenooT/ava Mpy BBIHYKJICHHONH KOHBEKIIMU: TEILUIOOTIada MPH TPOI0JIBHOM
00TEKaHUM TUIACTUHBI.

25. TeriooOMeH TIpU KHUINEHUU: IY3bIPHKOBOE KHUIIEHWE, TUICHOYHBIA PEKUM
KHUTICHUS.

26. KpuBasi 3aBUCHMOCTH YJIETTBHOTO TEIUIOBOTO TOTOKa H Koddduimenrta
TEIJIOOTa4H OT TEMIIEPATYPHOTO HAMOPa.

27. TemooOMeH TpHW KOHACHCAIMH: cXema, (GopMyna YIAEIbHOTO TEIIOBOTO
ITOTOKA, KO3 dHUIIHMEHTA TEIIIO0TIAYH.
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28. ®opmyna Hyccenbra g ompeneneHus cpeaHero  koddduimenrta
TEIJIOOTAA4M MPHU JTAMUHAPHOM JBUKEHUU KOHJEHCATa.

29. TerooOMeH U3TyYEHUEM: MTOHSATUE U3ITYUEHHUS, BUJIbI U3TyUEHUS.

30. [TonsiTe W3Iy4yaTENbHOW CIOCOOHOCTH, MOJHOTO JYYHUCTOrO TIOTOKA U
WHTEHCUBHOCTHU U3ITyUYCHUS.

31. ChopmynupyiiTe TOHSATHE aOCOJIOTHO YEPHOIro, abCOMIOTHO Oeroro,
3epKaJIbHOTO U MPO3PAYHOTO Tea.

32. 3aBUCUMOCTh HMHTEHCHUBHOCTU W3Ty4Y€HHUs aOCOJIOTHO YEPHOro Tejla OT
JUTHHBI BOJTHBI U TEMIIEPATyphI: 3akoH [lnanka, rpaduxk.

33. 3akon BuHa, 3akon Ctedana-bonsiimana, 3akon JlambepTa, 3akon Kupxroda:
busnyeckas CylHOCTh U aHAIUTUYECKOE BHIPAKEHUE 3aKOHOB.

34. Pacuer my4ucTOro TEriooOMeHa MeXay TeJaMH B IPO3padyHoil cpene: cxema
JYYUCTOTO TEII000OMEHa MEX Ty IBYMsI MapajlieIbHO PACTIONOKEHHBIMU TEJIaMHU.

35. Pacuer myuucToro TeriooOMeHa MeXay TeJIaMH B IPO3padyHoil cpene: cxema
JYYUCTOTO TEIUIOOOMEHa MEXTy TeJlaMU B 3aMKHYTOM IPOCTPAHCTBE.

36. OcoOEHHOCTH JTYYUCTOTO TEII00OMEHa B razax.

37. IlpuMeHeHne SKCEePreTUYeckoro MeToJla MCCIAEAOBAaHUS K H3YYCHUIO
TEPMOJUHAMHYECKON 3(PPEKTUBHOCTH MPOLIECCOB TEINIOIHEPTETUUECKON YCTaHOBKH.

38. Typbokommpeccopsl.

39. [IpumeHeHue sKcepru B HEOOPATUMBIX MPOIeccax TeUueHus paboyero Teria.

40. HectanmoHapHasi TEIUIOMPOBOIHOCTb.

41. OcoOeHHOCTH TEIJIO0TAAYH MPU TEUEHHUH ra3a ¢ OOJbIIUMHU CKOPOCTAMH.

42.TlonsTHE TETIONepEaaun U €€ BUIBI.

43. Tenmonepeaaua yepes MIOCKYIO OJTHOCIONHYIO CTEHKY: CXeMa M YpaBHEHHSI.

44  Temonepenaya 4epe3 0JAHOCIONHYIO HWJIMHAPUUECKYIO CTCHKY.

45. Temnonepenaya 4epe3 MHOTOCIOMHYIO HIWJIMHAPUYECKYIO CTCHKY.

46. Teronepenava yepe3 peOpUCThIC ITOBEPXHOCTH.

47.Pacuer TOMIIUHBI TETIJIOBOW U30JIAIINH.

48. TemnooObMmeHHbBIC anmnaparhbl: onpeeieHue, KJaccudukanus
TETMJI000MEHHBIX aIllapaToB MO CrOco0y Mepelayu TeTUIOTHI.

49. TemnoBo# pacyeT TEMJIOOOMEHHBIX ammapaToB MO YPABHEHUIO TEIUIOBOTO
OaslaHca ¥ ypaBHEHUIO TEIUJIONEPEIauH.

50. IoHsiTHE BOASTHOTO SKBUBAJICHTA U CXEMBbI JIBUKCHUS TETUIOHOCUTEIICH.

51. H3MeHeHue TemmepaTyp OpH MPSIMOTOYHOM M MPOTUBOTOYHOM CXeMax
JIBYDKEHUS TEIUIOHOCUTEIIEN.

52.Tlonatre MmaccooOMeHa 1 €ro MHTEHCUBHOCTH: TIOTOK MACChI M €T0 MJIOTHOCTb.

53.Tlonsatue monexkynsapHoit nuddy3uu, ee BUIbI U 3aKoH DuKa.

54.Koaddumment nuddys3uu ra3oB U NapoB: aHATUTUYECKOE BbIPAKEHUE.

55.I1oHsITHE KOHBEKTUBHOTO MacCOOOMEHa (MaccooTaaya).

56.  VYpaBuenue maccootmauu: A. H. Ilykapema, uucino HyccenbTa, 4mucio
[IpanaTns, yucno I'yxmana, yucno Ilekne.

57. Tlytu naTeHCcHU(UKAIIMU TEIUIONEPEIAYH.

58. Pa3BuTHE KOHCTPYKIIMI KOTEIILHBIX arperaros.

59.  Pacuer u mog0op OTOMUTEILHBIX MPUOOPOB.

60. Knaccudukaius cucTeM OTOILUICHHS M BEHTHIISLINH.
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BapuaHThl CMTYallHOHHBIX 32124

. Kak wu3mensTcss morepu TEmIOThl KUPIUYHOW CTEHBl TNpPH HU3MEHEHUHU
TEeMITepaTyphbl Ha TTIOBEPXHOCTSAX CTCHOK. Temmeparypa Ha TOBEPXHOCTAX CTCHOK
paBHa t,=10°C u t,= -30 C, u m3menutcst 10 ;=12 C u t,= -25 C. J[iuHa CTeHbI
L=1 m, Beicota H=1 ™, Tommuua 6=100 MM, K03 HUIUEHT TETIIOMPOBOAHOCTH
kupmmua A=0,65 Bt/ (M- C).

. Kak wu3meHsTCS TOTEepHM TEIIOTHI KUPHUYHOM CTEHBI TIPH W3MEHEHUU
TEeMITepaTyphbl Ha MMOBEPXHOCTSAX CTCHOK. TemmepaTypa Ha MMOBEPXHOCTSAX CTCHOK
paBHa t,=12°C u t,= -25°C, u usmenutcst no =14 C u t,= -20 C. JlnnHA CTEHBI
L=2 wm, BeicoTta H=1,5 M, Tonmuua 6=120 MM, K03 QHUITUEHT TETIONIPOBOAHOCTH
xuprmya A=0,66 Bt/ (M- C).

. Kak wu3meHnsaTcss morepu TEMIOThl KUPMUYHOM CTEHBI TIPU HM3MEHEHUU
TEeMIIEpaTyphbl Ha MOBEPXHOCTAX CTEHOK. TeMmIieparypa Ha MOBEPXHOCTAX CTEHOK
paBHa t,=14°C u t,= —200C, 1 u3menutes 1o t,=16 C u t,= -15C. JlmuHa CTEHBI
L=3 m, Beicota H=2 M, Tonmuna 6=140 MM, K03(pHUIMEHT TEIIONPOBOHOCTH
kuprmua A=0,67 Bt/ (m- C).

. Kak wm3MeHsATCS TOTEepH TEIUIOTHI KHPIUYHOW CTEHBI TP W3MEHEHUU
TEMITepaTyphbl Ha TTOBEPXHOCTSAX CTEHOK. Temmeparypa Ha TOBEPXHOCTIX CTEHOK
pasHa ;=16 C u t,= -15°C, u usmenutcs 10 ;=18 C u t,= -10C. Jlauna creHsI
L=4 wm, BeicoTta H=2,5 M, Tonmuua 6=160 MM, K03(PUIIUEHT TETIONPOBOIHOCTH
kuprmua A=0,68 Bt/ (M- C).

. Kak wm3MmeHsATCS TOTEepH TEIUIOTHI KHPIUYHOW CTEHBI TP W3MEHEHUU
TEeMIIEpaTyphbl Ha MMOBEPXHOCTAX CTEHOK. TeMmIieparypa Ha IMOBEPXHOCTAX CTEHOK
paBHa t,=18°C u t,= -10°C, 1 u3menntes 10 4,=20C u t,= -5 C. JlnuHa CTEHBI
L=5 m, Beicota H=3 M, Tonmmuuaa 6=180 MM, K03(pHUIMEHT TEIIIONPOBOHOCTH
xuprmga A=0,69 Bt/ (M- C).

. Kak m3amenurcs 3nauenne kodQ@uiimeHTa TerIonpoBOIHOCTA MaTeprajia CTCHKH
pu U3MEeHEeHUH ee ToamuHbl. TommuHa cteHsl 6=100 MM 1 6=150 MmM. PazHocTh
TeMIIeparyp Ha rpanuiax crenkd At=10 "C, mIoTHOCTb TemI0Boro notoka q=100
KkB1/Mm%

. Kak nsmenutcs 3HaueHne K03 GUIMEHTa TEIUIONPOBOIHOCTH MaTepHuaia CTCHKH
MIpU U3MEHEHHUH €€ TOMMHBL. TommuHa crenbl =150 mm 1 6=200 mm. PazHocTh
TeMIIepaTyp Ha rpaHuIax creHkn At=15 C, IIOTHOCTb TEIIOBOro motoka =120
KkB1/Mm%

. Kak m3amenurcs 3nauenne kodQ@uiimeHTa TerIonpoBOIHOCTA MaTeprajia CTCHKH
pu U3MEHEeHUH ee TomuHbL. TommuHa cteHbl =200 MM 1 6=250 MM. PazHocTh
TeMmIepaTyp Ha rpasumax creaku At=20 "C, IIOTHOCTb TEIIOBOTO moToka =130
KBT/M°.

. Kak m3menurcs 3nauenne kodQPuIimeHTa TeIIonpoBOIHOCTH MaTeprajia CTCHKU
MIPU U3MEHEHHUH €€ TONUHBL. TommuHa creHbl =250 mm u 6=300 mm. PazHocTth
TeMnegaTyp Ha TpaHHUIAX cTeHKH At=25 C, IIIOTHOCT TEMIOBOro motoka =140
kB1/™M".

10.Kak u3menurcs 3HaueHue korhuiirienTa TeronpoBOJHOCTH MaTepHalia CTEHKU

npu U3MeHeHuH ee ToamuHbL. TomumHa cteHbl =300 MM 1 6=350 MM. PazHocTh
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Temneparyp Ha rpanunax creHkd At=30 C, mioTHOCTh TermioBoro noroka =150
2
kBt/m".

11. Kak M3MEHHTCSA IUIOTHOCTH TEIJIOBOTO IIOTOKA, MIPOXOAAIICro 4Ye€pe3 CTCHKY

KOTJIa TIPU U3MEHEHUU TOJIIUHBI CJI0s HAKUIIK C BHYTPEHHEU CTOPOHHI ¢ §,=0,2
MM 10 8,=0,4 MM u K03bdULIHEEHTOM TemIonpoBogHocTH A=1,2 Bt/ (M- 'C).
Crenka koTia MMeeT TOMmUHY 01;=10 MM, KO3()(UIMEHT TEIIOmpOBOIHOCTH
matepuana 1=30 Bt/ (m:'C). Temmeparypa HapyxHoii moBepxaoctd 1,=150C u
BHyTpeHHeil moBepxHocTH 1,=80 C.

12.Kakx M3MEHHUTCS MJIOTHOCTh TEIJIOBOTO MOTOKA, MPOXOMSIIEro dYepe3 CTEHKY

KOTJIa TIPY M3MEHEHUHU TOJIIMHBI CJIOS HAKUIU C BHYTPEHHEW CTOPOHHI ¢ 0,=0,4
MM 10 8,=0,6 MM M KO3(hDHUIHEHTOM TemIonpoBoaHocTH A=1,4 Bt/ (M- C).
CreHka KOTJIa MMEET TOJIMHUHY 01=12 MM, KO3()(UIHMEHT TEIIOnpOBOIHOCTU
matepuana A;=32 B/ (- C). Temmeparypa HapyxHoii noBepxHocTH ;=170 C n
BHyTpeHHel noepxHocTH 1,=100 C.

13.Kax u3MEHHMTCS IUIOTHOCTH TEIUIOBOI'O IIOTOKA, IIPpOXOAAIICTO YCpPLC3 CTCHKY

KOTJIa MPU U3MEHEHUH TOJIIUHBI CJIOS HAKUIK C BHYTPEHHEH CTOPOHBI ¢ 8,=0,6
MM 10 8,=0,8 MM u K0d(QHIHEHTOM TerIonpoBogHocTH A=1,6 BT/ (M- C).
CreHka KOTJIa MUMeEeT TONIMMHY O;=14 MM, K03(h(OUIMEHT TerIonpOBOAHOCTU
matepuana =34 Bt/ (m: C). Temmeparypa HapyxHoii moBepxuoctr t;=190°C u
BHyTpeHHeil moBepxnoctH t,=120°C.

14 Kak HM3MEHHUTCA IJIOTHOCTh TEIUIOBOIO IOTOKA, MPOXOJSALIEr0 Yepe3 CTEHKY

KOTJIa TIPH M3MEHEHUHU TOJIIMWHBI CIIOSI HAKUIKA C BHYTPEHHEH CTOPOHBI ¢ 0,=0,8
MM 10 8,=1,0 MM u KodbduIHeHTOM TemmonpoBogHocTH A=1,8 Bt/ (M- 'C).
CreHka KOTJIa MMEET TOJMMHY 0;=16 MM, KO3()(UIHMEHT TErIonpOBOAHOCTH
Matepuana A;=36 Bt/ (M- C). Temmeparypa HapyxHoii noBepxHocTH ;=210 C n
BHyTpEHHel noBepxHocTH 1,=140 C.

15.Kak HM3MEHUTCA MJIOTHOCTh TEIUIOBOIO IOTOKA, MPOXOJSALIEr0 Yepe3 CTEHKY

KOTJIa MPU U3MEHEHHUH TOJIIUHBI CJIOSl HAKUIU C BHYTPEHHEH CTOpPOHBI ¢ §,=1,0
MM 10 8,=1,2 MM u kosdduumeHTOM TeronpoBogHocTH A,=2,0 B1/ (M- C).
CreHka KOTJIa MUMeEET TONIMMHY 0;=18 MM, K03(h(OUIMEHT TerIonpOBOAHOCTH
matepuana M=38 Bt/ (m: C). Temmeparypa HapyxHoii moBepxroctr t,=220C u
BHyTpeHHeil moBepxnoctH t,=160C.

16. Kak M3MEHSATCS MMOTEpU TEIUIOTHI B OKPYKAIOIIYI0 Cpeay OT KHPIHUYHOMN

0OMypPOBKH KOTJIa IPH H3MEHEHNH TeMIIepaTyphl HapyKHOro Bo3ayxa t,=10'C 10
t,=12°C. Kupnnunas oOMypoBka KOTIAa HMeeT TommmHy 0=210 MM,
ko3hdumment TemmonposoxHoctH A=0,5 Bt/ (M:'C), Temreparypa IbIMOBBIX
razoB t,=550 C, k03(dHULHEHT TEIIOOTAAYH OT ABIMOBBIX Ta30B K cTEHKE 0;=30
Bt/ (M*'C) 1 OT CTEHKH K OKpy*arolieii cpeae o,=5 Bt/ (m* C).

17.Kak wu3MeHATCS TMOTEepU TEIJIOTHl B OKPYXKAIOIIYI0 Cpeay OT KUPIUYHOU

0OMypOBKH KOTJIa TIPH H3MEHEHNH TEeMIIepaTypbl HapyKHOro Bo3ayxa t,=12'C 1o
t,=14'C. Kupnuunas oOMypOBKAa KOTIa MMeeT TONIMHY o0=220 MM,
ko3dduuEenT TemtonposogHocTH A=0,55 BT/ (M:'C), TemmepaTypa IBIMOBBIX
razoB t,=600 C, k03(hDHIHEHT TEIIOOTAAYH OT ABIMOBBIX Ta30B K CTEHKE 01=35
Bt/ (M*'C) 1 OT CTEHKH K OKpYyXKaroLei cpexe a,=6 Bt/ (M* C).

18.Kak u3MEHSTCS TOTEPH TEIUIOTHI B OKPYXKAIOUIYI0 Cpeay OT KUPIHYHOMN

0OMYPOBKH KOTJIa TIPU U3MEHEHUHU TEMITepaTyphl HAPY>KHOTO BO3AyXa t,=14°C no
15



t,=16'C. Kupnuunas oOMypOBKAa KOTIAa MMeeT TOMIMHY o0=230 MM,
ko3hduuuent TtemonposogHocty A=0,6 Bt/ (M- C), Temmeparypa IBIMOBBIX
rasoB tr=650°C, KOA(PPUIIMEHT TEIUIOOTAa4M OT ABIMOBBIX T'a30B K CTeHKE o;=40
Bt/ (M*'C) 1 OT CTEHKH K OKpyKaroLieil cpexe a,=7 Bt/ (M* C).

19.Kak u3MeHSTCS TOTEepU TEIUIOTHI B OKPYXKAIOUIYI0 Cpeay OT KUPIUYHON
06MypPOBKH KOTJIA TIPH H3MEHEHHH TeMIIEpaTyphl Hapy:KHOro Bo3ayxa t,=16 C 10
t,=18'C. Kupnmunas oOMypoBKa KOTIIAa HMeEeT TOMIMHY =240 MM,
ko3 duumeHt TemmonposogHoct A=0,65 Bt/ (M:'C), TeMmmeparypa ABIMOBBIX
ra3oB t,=700 C, ko3(p(UIMEHT TEIUIOOTIAUN OT JEIMOBBIX Ia30B K CTEHKe ;=45
Bt/ (M*'C) 1 OT CTEHKH K OKpyXKarolieil cpexe a,=8 Bt/ (M* C).

20.Kax wu3MeHSTCS MOTepU TEIUJIOTHI B OKPYXKAIOIIYI0 Cpeay OT KHUPIUYHON
0OMypPOBKH KOTJIa TIPH H3MEHEHNH TeMIIepaTyphl Hapy»KHOro Bo3ayxa t,=18 C 1o
t,=20 C. Kupnnunas oOMypoBKka KOTIAa HMeeT TOMIMHY =250 MM,
kosdduupent temonposoguoctH A=0,7 Bt/ (M- C), TemmepaTypa IbIMOBBIX
ra3oB t,=750 C, ko3(dUIMEHT TEIUIOOTAAauN OT JBIMOBBIX Fa30B K CTEHKE ;=50
Bt/ (M*'C) 1 OT CTeHKH K OKpyXkaroleii cpene 0,=9 Bt/ (m* C).

21.Kak W3MEHSTCS TMOTEpPU TEIUIOTHl KUPIHUYHONM CTEHbI TIPU HW3MEHEHUU
TeMIIepaTypbl Ha ee BHEIIHeH moBepxHocTH ¢ t,= 15 C o t,= 10 C. Temmeparypa
Ha BHyTpEeHHeH moBepxHoctu paBHa t,=28 C, mumHa crenst L=10 M, BbIcOTa
H=5,5 M, Tommuua 6=280 MM, KO3(QPUIMEHT TEIJIONMPOBOJAHOCTH KHUpPIHYA
A=0,74 Bt/ (m- C).

22.Kak W3MEHATCA TOTEpPH TEIJIOTHl KHPIUYHOW CTEHBI TIPH W3MEHEHUU
TeMIIepaTyphl Ha ee BHermHeil moBepxHoctH ¢ t,= 10°C 10 t,= 5 C. Temmeparypa
Ha BHYTpPEHHeil TOBEepXHOCTH paBHa 1,=26 C, jmHa crensl L=9 M, Beicota H=5,0
M, ToJimuHa 0=260 MM, KO3(p(ULUHUEHT TerIonpoBoAHOCTH Kupnnya A=0,73 Bt/
(v C).

23.Kak W3MEHATCA TOTEpPH TEIJIOTHl KUPIMHYHONW CTEHBI TIPH H3MEHEHUHU
TEMIIepaTyphl Ha ee BHEMIHell moBepxHocTH ¢ = 5 C 1o t,= 0'C. Temmeparypa
Ha BHYTpPEHHeil MOBEpXHOCTH paBHa t;=24 C, muHa crensl L=8 M, Beicora H=4,5
M, TouHa 6=240 MM, K03 UIIMEHT TEIIONPOBOAHOCTH Kuprnnya A=0,72 Bt/
(v C).

24. Kak W3MEHSTCS TOTEpPU TEIJIOTHl KHUPIUYHONW CTEHbI TIPpH HW3MEHEHUU
TeMIIepaTypsl Ha ee BHEIIHei mosepxHoctH ¢ t,= 0'C 1o t,= -5 C. Temmeparypa
Ha BHYTpPEHHeil TOBepXHOCTH paBHa 1,=22 C, jumHa crensl L=7 M, Beicota H=4,0
M, TosmuHa 0=220 MM, K0O3(p(ULHUEHT TermaonpoBogHOCTH Kupnuya A=0,71 Bt/
(v C).

25.Kak W3MEHATCA TOTEepPH TEIJIOTHl KHUPIMHYHONW CTEHBI TIPH HW3MEHEHUH
TeMIIepaTypsl Ha ee BHElIHel mosepxHoctn ¢ t,= -5C g0 t,= -10C.
TemmnepaTypa Ha BHYTpeHHeil ToBepxHOCTH paBHa ;=20 C, jmHa creHsl L=6 M,
Beicota H=3,5 ™M, Tommumuna 6=200 MM, KOA(PPHUIHUEHT TEMIONPOBOIHOCTU
kuprmya A=0,7 Bt/ (m- C).

26. Kak mM3MeHHTCS TEpPMUYECKOE COMPOTUBJICHHE TEIJIONPOBOAHOCTU M TOJILIMHA
IJIOCKOM OJIHOCJIOWHOW CTEHKW IPpU HW3MEHEHHUHM Pa3HOCTH TEMIIEpaTyp €€
noBepxHocteit At=70 'C u At=75 "C. [IpoXOmsIIuii Yepe3 CTEHKY CTALHOHAPHBIIT
TEIUIOBOIl  MOTOK ~ HMMeeT IoTHOcTh  0=3,0 kBr/™M’,  KkoddduumeHT
TEILIONPOBOIHOCTH cTeHKH A=2 BT/ (M- C).
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27.Kak m3MeHHTCA TCPMUUCCKOC COIIPOTHUBJICHUC TCIUIOIMIPOBOJHOCTU KW TOJIIIWHA

TUIOCKOM OJHOCIOMHON CTEHKHM TpH HW3MEHEHHHM pPAa3HOCTH TeMIepaTyp ee
noBepxHocTeil At=65 'C u At=70 'C. [Tpoxoasimiuii uepe3 CTEHKY CTalHOHAPHBIIT
TEIUIOBOH  MOTOK ~WMMEeT IUIOTHOCTH  0=3,2 kBt/M’, kooddummeHT
TEILIONPOBORHOCTH cTeHKn A=2 BT/ (M- C).

28.Kak m3MmeHHTCA TCPMHUUCCKOC COIIPOTHUBIICHUC TCIJIOIIPOBOAHOCTH M TOJIIHWHA

TUIOCKOM OJHOCIOMHON CTEHKHM MpH HM3MEHEHUH pPAa3HOCTH TEMIIEpaTyp ee
noBepxHocTeil At=60 'C u At=65 "C. [Tpoxomsimiuii 4epe3 CTEHKY CTalHOHAPHBIIT
TEIUIOBOH  TOTOK ~ HMMeeT IUIOTHOCTh  O=3,4 KBT/M’,  KOd(duImeHT
TeILIONPOBOAHOCTH cTernkn A=2 Bt/ (M- C).

29.Kak u3MEHUTCS TEPMHUYECKOE COMPOTHBIICHHE TEIJIONPOBOJHOCTH U TOJIIMHA

IUIOCKOM OJIHOCIIOMHOW CTEHKH TpPH W3MEHEHHWU pPAa3HOCTU TEMIEpaTryp ee
noBepxHocTeil At=55 C n At=60 C. ITpoxoxsIuii 4epe3 CTEHKY CTAIMOHAPHBIIT
TEIUIOBOH ~ TOTOK ~ HMMeeT IUIOTHOCTh  O=3,5 KBT/M’,  KOd(duImeHT
TEILIONPOBOAHOCTU cTeHKH A=2 BT/ (M- C).

30.Kak u3meHHTCS TCPMHUUCCKOC COIIPOTHUBIICHHUC TCINIOIIPOBOAHOCTH M TOJIIHWHA

IUIOCKOM OJTHOCJIOWHOM CTEHKM NpU HM3MEHEHMHM pPa3HOCTH TEeMIeparyp ee
noBepxnocteit At=50 'C u At=55 'C. [IpoxOsIuii Yepe3 CTEHKY CTAI[HOHAPHEIH
TEIUIOBOH  MOTOK MMEeT IUIOTHOCTH  O=3,6 «kBt/M°, kodddummeHT
TEILIONPOBOAHOCTU cTeHKH A=2 B/ (M- C).

Oobpa3zen 3x3aMeHAIIMOHHOI0 OMJIeTA:
MHWHHCTEPCTBO CEJIbCKOI'O XO3MCTBA POCCUNCKON ®EJEPAIINN
denepaibHOE TOCYAAPCTBEHHOE OIOIKETHOE 00pPa30BaTEIbHOE YUPEIKICHUE
BBICIIICTO 06pa3OBaHI/IH

CapartoBckuii rocy1apCTBEHHBIN arpapHblii yHuBepcuteT umenu H.M. BaBunosa

1.

N

Ka(bez[pa ((CTpOI/ITCJ'ILCTBO, TeIlIora3ocHa0XKeHue 1 3Heproo6ecnequI/Ie»

3K3AMEHAIIMOHHBIN BUJIET Nel
no aucuuiuinHe «TernnomaccooOMen»

Teopus TermnomaccoooMeHa. PacKpbITh MOHSATHE TEMIOMPOBOTHOCTH, KOHBEKITHH,
TETJIOBOTO M3TyUYCHUS.

Knaccudukanus cucreM OTOIUICHUS U BEHTHIISIIHH.

Kak w3MeHATCS TOTepH TEIUIOTHI KUPIMUYHOM CTEHBI TIPH HW3MCHCHHH
TEMIIEPaTyphbl Ha MMOBEPXHOCTAX CTEHOK. TeMIieparypa Ha TMOBEPXHOCTIX CTCHOK
paBHa t,=10°C u t,= -30°C, v u3menures 10 t,=12°C u t,= -25 C. JInuHA CTEHBI
L=1 wm, Beicota H=1 M, Tommmuaa 6=100 MM, KO3 GUIMEHT TEIJIOPOBOIHOCTH
kuprmga A=0,65 Bt/ (M- C).

Jara

3aenytomuii kadenpoit C,TT'Cu D ®.K. AGapazakoB
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4. MeTtoanueckne MaTepuaJibl, ONpeaesiiomue Npoueaypbl OlleHNBAHUS 3HAHUIA,
YMEHUIi, HABBIKOB U (MJIM) ONBITA AeATEJILHOCTH,
XapaKTepU3yIIUX 3Tanbl (JOPMHUPOBAHUA KOMIIETECHIUN

4.1 Ilpoueaypsbl OLleHNBAHUS 3HAHU, YMEHUI, HABBIKOB
U (WIM) ONBITA AeSITeJIbHOCTH

Kontponms pe3ynbraroB oOydeHHS OOydYalOIMXCs, DJTAallOB W YPOBHSA
(dbopMHUpOBaHUS KOMITIETCHIIMA TIO0 AUCIUIUTHHE «TermmioMaccooOMeH» OCYIIECTBISICTCS
4yepe3 MPOBEICHNE TEKYIIETO U BRIXOIHOTO KOHTPOJICH.

@DopMBI TEKYIIEr0, HTOTOBOTO KOHTPOJIS U KOHTPOJIBHBIC 33a/IaHUS JJISI TEKYIIETO
KOHTPOJI pa3padaThIBAOTCS Kadenpoil HMCXOoAs W3 CHeNUPUKA AUCHUIUINHBI, U
YTBEPXKIAOTCS HA 3aceaHuM Kadeaphl.

4.2 Kputepum OuleHKH 3HAHUI, YMEHHUI1, HABBIKOB U (MJIM) ONBITA JeATEJILHOCTH,
XapPaKTepHU3yIIUX Tanbl (JOPMUPOBAHUS KOMIIETEHIMI B IIpoLecce 0CBOCHUS
00pa3oBaTeIbHOI MPOrpaMMBbI

Onucanue MIKadbl OLEHWUBAHUA JIOCTWKEHUS KOMIIETEHLUMNA MO IUCUUIUINHE
MIpUBEICHO B TabmuIle 6.

Tabnuua 6
YpoBeHb OtmMmeTka Onucanue
OCBOCHMS (mpomexyTouHa
KOMIIETEHITHH g aTTecTalus)
6blCOKUIL «OTJINYHO» OOyuatomuiicss 0OHapYKUJT BCECTOPOHHEE, CUCTEMAaTHUECKOE

U TIyOOKOoe 3HaHue y4eOHOro Marepuana, yMeeT CBOOOJHO
BBIIIOJHATh ~ 3aJlaHusi, MPEIyCMOTPEHHbIE IPOrpaMMoOii,
YCBOMJI OCHOBHYIO JINTEPATYPY M 3HAKOM C JIOTIOJHUTEIBHOM
JUTEPATYpOH, peKOMEHIOBAHHON nporpamMmoi. Kak npasuio,
oOyyaromuiicss MpOsBISET TBOPUYECKHE CHOCOOHOCTH B
MOHMMAHUH, U3JI0KEHUH U NCIIOJIb30BaHUU MaTepuaa

oazoewtii «XOpOLLIO» OOyuatomuiics OOHapyXWi1 TIOJHOE 3HaHWE Yy4eOHOro
MaTepuaia, YCIENIHO BBIMOJHAET IPEAyCMOTPEHHbIE B
IporpaMMe 3aJaHus, YCBOWJI OCHOBHYIO JIUTEpATypy,
PEKOMEHIOBaHHYIO B IPOTrpamMMe

nopozoewlii «ynoBneTBoputen | O0yyaromuiicss oOHapyXWJI 3HAHUS OCHOBHOTO Y4eOHOTO
BHOY Marepuaia B o0beMe, He0OXOAUMOM IS JaJIbHEHUIIeH yueOs
U Tpexacrosimeld paboTel MO Mpodeccuu, CIpaBisieTcs C
BBITIOJTHEHUEM TMPAKTUYECKUX 3aJaHHil, TPEAyCMOTPEHHBIX
MIPOTrPaMMOi, 3HAKOM C OCHOBHOM JINTEPATYPOH,
PEKOMEHJIOBAHHOW MpOrpaMMOM, JOMYCTHJ MOTPEHIHOCTH B
OTBETE Ha 3K3aMEHE M MPU BBITOJIHEHUH 3K3aMEHAIIMOHHBIX
3aJaHui, HO oOJlagaeT HEOOXOAUMBIMHM 3HAHUAMH I HX
YCTpaHEHHMs NI0J pYKOBOJACTBOM IPEINOJABATENS

— «HEYIOB- OOyuarommiicsi 0OHApYKHJI MPOOETbI B 3HAHUSX OCHOBHOTO
JIETBOPH- yueOHOro MaTepuaa, TOMYyCTHUI MPUHIUITHAIbBHBIE OIIMOKHU B
TEJIBHO» BBIIIOJIHEHUH TIPETYCMOTPEHHBIX IIPOrPAMMON MPAKTHYECKUX

3a,[IaHI/II‘/’I, HC MOKCT IMPOAOJIKUTH o6yquHe HJIW NPUCTYIIUTH
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YpoBeHnb OtmeTka Onucanue
OCBOCHMS (mpomexyTouHa
KOMIIETEHIINH g aTTecTalus)

K 1podecCHOHANbHOM  AESITEIbHOCTH 1O  OKOHYaHHUH
o0pa3oBaTeNbHON  OpraHu3anmuu  0e3  JOMOJIHUTEIHHBIX
3aHATHI

4.2.1. Kputepuu olleHKH YCTHOTO OTBETA NPH MPOMEKYTOYHOM aTTeCTAIUN

ITpu oTBeTE HAa BONIPOC OOYUAIOIUIICS 1EMOHCTPUPYET:

3HAHMA: OCHOBBl TEOpPUM TEIUIOMaccoOOMEHa, 3aKOHBI, OINpeesIoIIne
MOJIEKYJIIPHYIO TEIUIONPOBOJHOCTh, KOHBEKTUBHBIN TEMI000MEH, TEMIOBOE U3IyUEHUE
U MOJIEKYJSIpHYIO AU(Gy3UI0, TPUHIMIBI ASHCTBHUS U YCTPONUCTBA TEIUIOTEXHUYECKUX
YCTAHOBOK B COOTBETCTBUHM C HOPMATUBHON JOKYMEHTALUEN.

YMEHHSI: MPUMEHATh 3aKOHBI TEIJIOOOMEHAa W MaccoOOMEHa, MPUMEHATh Ha
[IPAKTUKE  METOABl  TCOPETHYECKOTO U  DKCIEPUMEHTAJIbHOIO  MCCIEAOBAHUA
TEIUIOMAacCOOOMEHa,  pacCuMThIBaThb  TEIJIOBbIE  IMOTOKM  4Ye€pe3  pas3iIMuHbIe
reoMeTpuyeckre GOpMbl CTEHOK.

BJAaJeHHEe HABBIKAMM: IIPOBEICHUS DOKCIEPUMEHTAIBHBIX MCCIENOBaHUU
Ter1000MeHa U MaccooOMEHa, HaBbIKAMHM MPOBEACHMS PacyeTOB TEIIOBBIX MOTOKOB
yepes3 pa3inyuHble FeOMEeTpHUUecKue (POPMbI CTEHOK.

KpnTeme OLEHKH YCTHOI'0O OTBETA IIPHA HpOMeH(yTOqHOﬁ aTrecranmmu

OTJIMYHO oOyuaronuics 1eMOHCTPUPYET:

- 3HAHWE MaTrepuana. OCHOBBI TEOPUHU TEIIOMAcCOOOMEHa, 3aKOHBI,
ONpPEAEIAIONINE MOJIEKYJISPHYIO TEIIONPOBOJIHOCTb, KOHBEKTHUBHBIN
TEIIOOOMEH, TEIUIOBOE H3JIyuYe€HHE U MOJIEKYIsIpHYo auddysuto,
MPUHLIMIIBI IEHCTBUS M YCTPOMCTBA TEIUIOTEXHMYECKUX YCTAaHOBOK B
COOTBETCTBUM C  HOPMAaTUBHOW  JOKyMEHTalMed,  MpaKTHUKU
IPUMEHEHUs MaTepuaya, UCUYEPIbIBAIOIIE M MOCIEA0BATENbHO, YETKO
Y JIOTUYHO M3JIaracT MaTepuall, XOpoIllo OPUEHTUPYETCS B MaTepUale,
HE 3aTPYAHSIETCSA ¢ OTBETOM IPU BUJOU3MEHEHUH 3a/1aHUM;

- yYMEHHE IPUMEHSTh 3aKOHBI TEIUI00OMEHA U MacCOOOMEHa, IPUMEHSITh
Ha TMPaKTUKE METOAbl TEOPETUYECKOTO U OIKCIEPUMEHTAIbHOTO
UCCIIEIOBaHMsI TEIUIOMAacCOOOMEHa, pPacCUUTHIBATh TEIJIOBBIE MOTOKU
yepe3 pas3UyHble TeOMETpUYEecKHe (OpPMBbI CTEHOK, HCIOJIb3Ys
COBPEMEHHBIE METO/IbI U ITOKA3aTEIH TAKOW OLICHKH;

- YCHEIIHOE U CHUCTEMHOE BJAJICHUE HaBbIKAMU  IMPOBEACHUSA
HKCIEPUMEHTAIbHBIX MCCIIEOBAHUN TEINIOOOMEHa M MaccoOOMEHa,
HaBbIKAMU IIPOBEJCHHUS PACUETOB TEIJIOBBIX IIOTOKOB  dYepes
pas3InYHbIe FeOMETPUIECKUE (OPMBI CTEHOK.

X0po1Io 00y4aromuicst JEMOHCTPUPYET:

- 3HAHWE MaTepuaja. OCHOBBl TEOPUU TEIUIOMACCOOOMEHA, 3aKOHBI,
ONPEACIAIOINE MOJEKYJIIPHYIO TEIUIONPOBOJIHOCTb, KOHBEKTHBHBIN
TEII000MEH, TEIJIOBOE H3Iy4YeHHE U MOJIEKYIsipHYI0 nuddysuro,
IIPUHLIMIIBI IEHCTBUSA M YCTPOMCTBA TEIUIOTEXHUUYECKUX YCTAHOBOK B
COOTBETCTBUU C HOpMaTHBHOﬁ )IOKYMeHTaHHeﬁ, HC JOITyCKacT
CYIIECTBEHHBIX HETOYHOCTEW;

19




B IICJIOM YCIICIITHOE, HO COJIepIKalllhe OTIEIbHBIE MPOOEbl, YMEHUE
MPUMEHSTh 3aKOHBI TEIUIOOOMEHa M MaccooOMeHa, MPUMEHSTh Ha
MPaKTUKE  METOJbl  TEOPETUYECKOTO U AKCIEPUMEHTAIBHOTO
WCCJICIOBAHMSI TEINIOMACCOOOMEHA, PACCUHUTHIBATH TEIIOBBIC MOTOKH
yepe3 paslMyHble Te€OMETpUYecKHe (OPMBI CTEHOK, HCIOJIb3YS
COBPEMEHHBIE METO/IbI M MOKA3aTEIN TaKOH OLICHKU;

B IICJIOM YCIICITHOE, HO COJep)Kallee OTICIbHbIE MPOOETbl WIH
CONPOBOXKAAIOUIEECS OTACIbHBIMUA OIIMOKAaMU BIAJCHUE HaBbIKAMU
MPOBEACHUS HKCIIEPUMEHTANIbHBIX HCCIIEIOBAHUNA TEIUIOOOMEHA W
MaccooOMeHa, HaBBIKAMH IPOBEACHHUS PACUETOB TEIJIOBBIX MOTOKOB
qyepes pa3InyHbIe TeOMETPHIECKHe (DOPMBI CTCHOK.

YAOBJIETBOPUTEJIBHO

00yJaronuics: JIEMOHCTPUPYET:

3HAHHUS TOJBKO OCHOBHOIO MaTepuana, HO He 3HaeT JeTaleid,
JIOMTyCKaeT HETOYHOCTH, JOMYCKAeT HETOYHOCTH B (OPMYIHPOBKAX,
HapyIIaeT JIOTMYECKYI0  IIOCIIENOBATEIIFHOCTh B H3JI0OKECHUH
IIPOrpaMMHOI0 MaTepuaa;

B LIEJIOM YCIICUIHOE, HO HE CHCTEMHOE YMEHHE HPUMEHSTh 3aKOHBI
TeI1000MeHa U MaccoOOMEHa, NPUMEHSATh Ha MPAKTUKE METOJbI
TEOPETHYECKOTO u 9KCIIEPUMEHTAIBHOTO UCCIIeJOBAHUS
TEIJIOMaccOOOMEHa,  pPacCUMTHIBATh  TEIUIOBBIE  IIOTOKU  Yepes3
pa3IuuHbIe TeOMeTpudecKre (GopMbl CTEHOK;

B IEJIOM YCHENIHOE, HO HE CHCTEMHOE BIAJICHHE HaBBIKAMH
NPOBEJCHUSI SKCHEPUMEHTAJIbHBIX HCCIICOBAHUI TeIIooOOMEeHa H
MaccooOMeHa, HAaBBIKAMH TPOBEJCHHS PAacdeTOB TEIJIOBBIX MOTOKOB
yepe3 pa3iInyHble reoMeTpudecKue GopMbl CTEHOK.

HEYAOBJIETBOPUTEC/IBLHO

oOyyJarouincs:

HE 3HAET 3HAYMTEIIBHOM YacTH MPOrpaMMHOI0 MaTepHalia, IUIOXO
OPUEHTHPYETCSI B Marepuajie. OCHOBBI TEOPUHU TEIIOMAacCOOOMEHa,
3aKOHBI,  ONpPENENSIIONINEe  MOJIKYJSIPHYIO  TEIIONPOBOJHOCTD,
KOHBEKTHBHBIN TEIJIOOOMEH, TETUIOBOC M3IIYUYECHUE M MOJICKYJISPHYIO
muddy3uto, TPUHIUIBI JEHCTBUS M YCTPOICTBA TEMIOTEXHHUYECKUX
YCTaHOBOK B COOTBETCTBUHU C HOPMATHBHOW JIOKYMEHTAIIUEH, HE 3HAET
MpPaKTUKy TPUMEHEHUs MaTepuaya, JOMYCKAeT CYIIECTBEHHbIE
OIINOKH;

HE YMeeT TMPUMEHATh 3aKOHbl TeriooOMeHa M MaccooOMeHa,
MIPUMEHSATH Ha MPaKTUKE METOJIbI TEOPETHUECKOTO u
AKCIIEPUMEHTAIBHOTO HUCCIICA0BAHUS TeIIOMacCOOOMEHa,
PacCUHMTHIBATh TETUIOBBIE MOTOKU YEpe3 Pa3IudHbIe T€OMETPUUYECKHE
(GbOpMBI CTEHOK, JOMYCKAaeT CYIIECTBEHHBbIE OMIMOKH, HEYBEPEHHO, C
OONBITUMHU 3aTPYAHCHUSIMU BBITIOJTHSIET CaMOCTOSITENIBHYIO pPaloTy,

OOJIBLITMHCTBO 3a/laHui, IIPEyCMOTPEHHBIX IPOrpaMMoOi
JUCIUIUIMHBI, HE BBITIOJIHEHO;
oOyuaromuiics HE BJIa/ICET HaBbIKaMU POBEJCHUS

SKCIICPUMCHTAJIbHBIX I/ICCJ'Ie,ZLOBaHI/Iﬁ TEIUIOOOMEHA H MaCC006MeHa,
HaBbIKaMMU  MPOBCACHHUA  PACUCTOB  TCIJIOBBIX IMOTOKOB  YE€PE3
pa3jInuHbIC reoOMCTPHUICCKUC (1)0pMBI CTCHOK, JA0ITyCKacT
CYIICCTBCHHBIC OH_II/I6KI/I, ¢ OOJBIIMMHU 3aTPYAHCHUSAMU BBIIIOJIHACT
CaMOCTOATCIIbBHYIO pa60Ty, OOJIBIIIMHCTBO NpeaAYCMOTPCHHBIX
HpOl’”pElMMOﬁ JUCIHHMITIIIMHBI HE BBIIIOJIHCHO

4.2.2. Kputepuu OLleHKH O0TBETAa NIPH YCTHOM OTYeTe MO0 JJa00paTopHbIM padoTam

[Ipu ycTHOM oTUeTe 1o TabopaTOPHBIM paboTaM 00yJarOITUIICS JEMOHCTPUPYET:
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3HAHUSI: OCHOBBI TECOPHH TEIIOMAacCcOOOMEHa, 3aKOHBI, OIPEICIISIOIINE
MOJIEKYJIIPHYIO TEIUIONPOBOJIHOCTh, KOHBEKTUBHBIM TEINIOOOMEH, TEINIOBOE M3JTyUCHHE
U MOJIEKYJIIpHYIO AU(QY3UI0, TPUHIUIBI ISHCTBUS U YCTPONCTBA TEIIOTEXHUYECKUX
YCTaHOBOK B COOTBETCTBUH C HOPMATHBHOM JTOKYMCHTAIIUEH.

YMEHHsI: TPHMEHATh 3aKOHBI TEIIOOOMEHa M MaccooOMeHa, NMPUMEHSATh Ha
IOPAaKTHKE  METOABl  TCOPCTHUECKOIO0 M  OKCIEPUMEHTAIBHOIO  HCCIICAOBAHMUS
TEIUIOMAcCOOOMeEHa.

BJaJIecHHe HABBIKAMH: IIPOBEICHUSA OKCICPUMEHTAIbHBIX HCCIICIOBAHHM
TeII000MeHa U MacCOOOMEHA.

KpuTepun oieHKH 0TBeTa IPH YCTHOM OT4YeTe 10 JIa0opaTopHbIM padoTram

OTJIMYHO o0yuaromuiicss JeMOHCTPHUPYET:

- 3HAHWUC OCHOBHBIX IOHATHH IO TEME 3aHATHS; BIAJCHUC TEPMUHAMHU U
HCTIONIb30BaHNE WX IPH OTBETE; YMEHHE OOBSCHUTH CYIIHOCTH IPOBEICHHS
OIIBITA, JIENIATh BBIBOJBI U 00OOIICHHS, 1aBaTh apryMEHTHPOBAHHBIC OTBETHI
Ha NOCTAaBJICHHBIC BOITPOCHI

XOpPO1IO0 00yYaIOLUICS IEMOHCTPUPYET:

- 3HAHHE OCHOBHBIX NOHITHM MO TEME 3aHATHS; BIAJCHUE TEPMUHAMHU U
WCIIOJIb30BaHUE MX MPHU OTBETE; YMEHHUE OOBSACHUTH CYIIHOCTH MPOBEACHHS
OMbITa, HO 3aTPyAHSAETCA JejJaTh BBIBOABI W OOOOIICHMSA, JacT
MTOBEPXHOCTHBIE OTBETHI Ha MOCTABICHHBIE BOIPOCHI

Y/10BJIETBOPHUTEIHLHO o0yyJaromuiics 1eMOHCTPUPYET:

- 3HaHHE OCHOBHBIX TOHATHH IO TEME 3aHATHS; BIAJCHHE TEPMHHAMH, HO
UMEeT 3aTPYAHCHHS C MCIOIb30BAHUEM MX TPH OTBETE; YMEHHE OOBACHUTH
CYIIHOCTh TPOBEICHUS OIBITA, HO 3aTPyIHSETCS [elaTh BBIBOIBI U
0000111eHMsI, OINOAETCS B HEKOTOPBHIX OTBETAX Ha MOCTABJIICHHBIC BOTIPOCHI

HEY/T0BJETBOPUTEIHLHO 00yJaronrics:

- HE 3HAET OCHOBHBIX TMOHSATHI 1O TEME 3aHATHS; IUIOXO BIIAJCCT TEPMUHAMH,
U HMEET 3aTpyJHEHHs C HCIOJb30BAaHHEM HX IPH OTBETE, HE yMeEeT
OOBSICHUTE CYIIHOCTE MPOBEACHHUS OIBITA, M 3aTPYIAHACTCS JeIaTh BHIBOJBI H
0000111eHYsI, HE TIPABUJIBHO OTBEYAET Ha MOCTABJICHHBIC BOIIPOCHI

4.2.3. Kputepuu olleHKHU BBHINOJHEHHSI TUIIOBBIX PACYETOB

[Ipu BHIMOTHEHUU TUTIOBBIX PACUETOB 00YUAIOIUNCS JEMOHCTPUPYET:

3HAHMA: OCHOBBI TEOPUHM TEIJIOMAcCOOOMEHa, 3aKOHbBI, OMpPENETSAIONIne
MOJIEKYJIIPHYIO TETUIONPOBOJHOCTH, KOHBEKTUBHBIN TEMII000MEH, TEMIOBOE U3ITyUCHUE
U MOJIEKYJISIpHYTO AU Dy3Hro.

YMEHHUSI: TPUMEHSATHh 3aKOHBI TEIIOOOMEHAa M MaccOOOMEHa, PacCUUTHIBATH
TETJIOBBIEC TIOTOKU Yepe3 pa3InuHbIe TeOMETPHUECKUE (POPMBI CTEHOK.

BJIa/IeCHME¢ HABBIKAMHU: HABBIKAMU NPOBEJICHUS PACUYETOB TEIIOBBIX MOTOKOB
Yyepes3 pas3sInuHble TEOMETPUYECKHUE POPMBI CTEHOK.

KpI/ITe HH OICHKH BBINNOJHCHHUA THIIOBBIX PACY€CTOB

OTJIMYHO o0yuaromuiics: JeMOHCTPHUPYET:
NpPaBWJIBHOCT ~ PAaCYeTOB, COOTBETCTBHE JCHCTBYIOUIMM  HOPMATHBHBIM
TpeGOBaHI/ISIM; YMCHHEC OOBICHITH 1 00OCHOBBLIBATE BEITTOJHEHHEIE PEIICHUA.

X0po1Io 00yJarouuiicst IEMOHCTPUPYET:

MPaBUIILHOCTh  PAacuyeTOB, TIIOCIE€ CBOEBPEMEHHOIO YCTPAaHEHUs OIIUOOK,
COOTBETCTBHE JICHCTBYIOIIMM HOPMATHBHBIM TPEOOBaHUSAM; YMEHUE OOBICHATH
1 000CHOBBIBATH BBHIIOJTHEHHBIC PEIICHHUS.

YIOBJIETBOPUTEIHLHO 00Y4aIOIUIiCs IEMOHCTPUPYET:
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HE3HAYUTEIbHbIC OMMUOKN B TMPABWIBHOCTH PAacUeTOB (BBISBICHHBIC OIIUOKH
yCTpaHEeHBl IIOCJIe TIOBTOPHOW TIPOBEPKH), COOTBETCTBUE JEHCTBYIOUIUM
HOPMAaTUBHBIM  TpeOOBaHMIM, TIOBEPXHOCTHOE YMEHHE OOBSACHATH U
000CHOBKIBATh BHITIOJTHCHHBIC PEIICHUSI.

HEYIOBJIETBOPUTEIbHO o0yJaromuifcs:

BBIMOJIHWJI PAacyeTsl € OMMOKaMH, YTO HE COOTBETCTBYET [CHCTBYIOLINM
HOPMAaTUBHBIM TpeOOBaHMSAM; HE MOXET OOBSICHATH U OOOCHOBBIBATH
BBINIOJTHEHHBIE PEIICHUs

4.2.4. KpuTepum OlleHKH pellleHus1 CUTYAIlHOHHOM 3a1a4u

[Ipy pemieHMM CHUTYalMOHHOW 3aJadyd B  IPOMEXYTOYHOM aTTeCTaluu
0Oy4aroLuics 1eMOHCTPUPYET:

3HAHUSI: OCHOBbI TEOPUM TEIJIOMAacCOOOMEHa, 3aKOHBl, ONpPEIEIISIONINE
MOJIEKYJIIPHYIO TEIUIONPOBOJAHOCTh, KOHBEKTUBHBIN TEMIOOOMEH, TEMIOBOE U3IyUEHHUE
U MOJICKYJISIpHYIO U y3HIo.

YMEHHsI: TMPUMEHATh 3aKOHbl TEIJIOOOMEHa M MaccOOOMEHa, pacCUMTHIBATh
TEIUIOBbIE MIOTOKH YEPE3 pa3InUHbIE T€OMETPUUECKUE (POPMBI CTEHOK.

BJIaJicHHEe HABBIKAMM: HAaBBIKAMH IIPOBEICHUS PACUYETOB TEIUIOBBIX MOTOKOB
4yepe3 pa3inyHble reoMeTpruuecKkue (OpMbl CTEHOK.

KpnTepml OLICHKH pCIICHUA CI/ITyaIIHOHHOﬁ 3agavuu

OTJINYHO o0yJaromuiics AeMOHCTPUPYET:

- IpPaBWIbHBIA OTBET HA BOMPOC 33Ja4M; 'PAMOTHBIM, OCIEI0BATEIbHBINA X0
pelieHuss  3ajadyd; He  JIOMyCKaeT HETOYHOCTEW, HCUepIbIBaIoOLIe,
II0CJIE0BATENbHO, YETKO U JOIMYHO U3JaraeT Marepuall, He 3aTpyIHSEeTCsS C
OTBETOM IIPH BUJOU3MEHEHUH 3aJaHUH;

X0pOo1LIo o0yJaromuiics AeMOHCTPUPYET:

- IPABWIBHBINA OTBET HA BOIPOC 33Ja4M; I'PAMOTHBIM, [TOCIEIOBATEIBHBINA X0
pEIIeHnsI 3aJayd; HO JOIyCKAaeT HETOYHOCTH, MOCIEAOBATENBHO, YETKO H
JOTMYHO HW3JIaraeT MaTepuan, He 3aTpydHseTcs C OTBETOM IpH
BUJIOM3MEHEHNH 3aJaHUN

Y/10BJIETBOPUTEIHLHO o0yyJarouiics 7eMOHCTPUPYET:

- TpaBWIBHBI OTBET HA BOMPOC 33/iadyM; IyTaeTcs B TOCIEIOBATEIHLHOCTH
pelIeHust 3ajauu; JOMyCKaeT HETOYHOCTH, COMBYMBO H3JaraeT Marepual,
3aTPYAHSIETCS] C OTBETOM MPU BUJOM3MEHEHUH 3a/ITaHUH

HEY/10BJICTBOPUTEJILHO 00yYaIOIIUICS IEMOHCTPUPYET:

- HE IpaBWIbHBIA OTBET Ha BOMNPOC 33Jlayd; MyTAETCS B MOCIEAOBATEILHOCTH
peleHus 3ajadu; JIONMYyCKAeT HETOYHOCTH, 3aTPYIHSETCS C OTBETOM IIpU
BUJIOM3MEHEHUH 3aJaHUN

Pazpabomuux: oouenm, Ilanxosa T. A. e/ —
(momfuce)
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