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1. Ilepevyenb KOMIETEHUMI C YKa3aHHEM 3TANoOB UX (JOPMHUPOBAHUSA B Mpolecce
ocsoenus OIIOIT

B pesynbraTe usydeHuss aucuuiuinHbl «TermomaccooOMen» oOywaromiuecs, B
cootBeTcTBUM ¢ PI'OC BO mno nanpasnenuto noarotoBku 08.03.01 CrpoutenbcTBo,
YTBEPKIAECHHOIO MprKazoM MuHucTepcTBa oOpazoBanus u Hayku P® ot 31.05.2017 r.
Ne 481, popMupyroT ciieyromniue KOMIETEHIINN, YKa3aHHbIC B Ta0mIie 1.

Tabimma 1
@®opMupoBaHHe KOMIIETEHIHIA B mpouecce H3yYeHusl JUCIIUNIMHBI
«TemnomaccooomMen»
Kommerenus Nunukaropel DraIsl Bunnr O1ieHO4YHBIE
Kon Haumenosan JOCTH KEHUS dbopMupoBaHUS | 3aHATHN JUIS CpeAcTBa st
ne KOMITCTCHIIH I KOMIIETEHIIMH B | (hOPMHUPOBAH OILICHKU YPOBHS
mporiecce us c(hOopMUPOBAHHOCTH
ocsoeuusa OIIOII | xkommereHn KOMIIETEHIINU
(cemectp)” u
1 2 3 4 5) 6
OIIK-1 | Cnocoben OIIK 1.2 - 6 JIEKIUH, VYerHbli onpoc,
pemiarh onpeieeHue 71a00PaTOPHBI | YCTHBIH OTYET 10
3a7a4u XapaKTEPUCTHUK e 3aHATHu, 1a60paTOPHBIM
HpO(vaCCI/IOHa (usnyeckoro NPaKTHYECKH pa6oTtam, THIIOBOM
JIBHOM nporecca R — pacuer, J0K/az,
NEATCTLHOCTH | (SBJICHHS), SK3aMEH
Ha OCHOBE XapaKTEPHOrO st
UCIIOJb30BaH | OOBEKTOB
us npodeccnoHaIbHO
TCOPETUYECKHU " JACATCIIBHOCTH,
X" Ha OCHOBE
IMPAKTHUYCCKHU TCOPETUYCCKOTO
X OCHOB (3KCH6pI/IMCHTaJIL
€CTECTBEHHBI | HOTO)
XH HUCCIICIJOBaHUAA,
texHuueckux | OIIK 1.3 —
HayK, a TaKiKXe NpeaACTaBJIICHUC
MaremMaTndec 6330BLIX JJIA
KOT'0 npodeccuoHaaIbHO
amnmnapara i cdepsl
(usznyecKux
MPOLIECCOB U
SIBJIEHUU B BUIE
MATEMATUYCCKNX
ypaBHEHUI
IIpumeuanue:
Komnerenuust OIIK-1 — Takke Qopmupyercs B XOJle OCBOCHUS TUCHUILIMH:
«INEeKTPOCHAOKEHNUE C OCHOBAMHU OJJIEKTpPOTeXHUKW», «Maremartuka (ba3oBbrit
ypoBeHb)», «Dusukay, «WmxenepHas ¢usnka», «Xumusa», «UHpopmaTukay,

«Iudposeie Texnomoruun B cuctemax TI'C u By, «Mexanuka. Teopernueckas
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MexaHuka», «Mexannka. TexHuueckass wmexaHuka», «VHXEHEpHAass TeEOJOTHs»,
«HauepratensHas reomerpusi. UnxenepHas rpaduxay, «lIpuknagHas maremartvka B
cucreMax TI'C u By», «Mexanuka. MexaHuka TpyHTOB», «MarepuaioBeicHue U
TEXHOJIOTHS KOHCTPYKIMOHHBIX MaTepuaioBy, «MexaHuKa )KHIKOCTH U ra3za», «Jletanm
MamuH», «COMpPOTUBIEHWE MaTEPUANOB», a TAKKE B XOJI€ MPOXOKICHUS NPAKTHK:
N3pickarenbckasd mnpakTuka», W «lloAroroBka Kk mpoueaype 3amuThl W 3alluTa
BBINTYCKHOM KBaNU(DUKAITMOHHOU PabOThI.

2. Onucanue noKasareJied 1 KpUTEpUeB OLCHUBAHUS KOMIIETEHIMH
Ha Pa3JIMYHBIX dTanax ux GopmMupoOBaHMS, ONMUCAHHUE IKAJ OLlCHUBAHUS

Tabnuma 2
IlepeyeHb OLIEHOYHBIX MATEPUAJIOB
No HaunmenoBanue Kpartkast xapakrepucruka [IpencraBnenue Oo1EHOYHOTO
/T | OLIGHOYHOTO MaTepuaia OIIEHOYHOI'0 Marepuania cpeacta B OM
1 YCTHBIi OITpocC CpPECTBO KOHTPOJISI, | TIepeveHb BOIIPOCOB K PyOSIKHBIM
(cobecenoBanue) OpraHu30BaHHOE KaK | KOHTPOJISIM, TPeOOBaHUS K OTBETY
crienuanbHast Oecela | mpU YCTHOM OIMpPOCe
MeAaroruieckoro pabOTHHUKA C
oOyJaronumcs Ha TEMBI,
CBSI3aHHBIC c n3y4yaeMoit

JUCUUIUIMHOM M PacCUUTaHHOM
Ha BBUICHEHHE OOBeMa 3HaHWHA
oOyJaromnerocs o
OTpeIeICHHOMY pa3Jieny, TeMe, |
T.II. B X0JI¢ KOHTAKTHOM PabOThI

YCTHBIN OTYET 1O CPEICTBO, HANpaBICHHOE Ha | TpPeOOBAHMS K YCTHOMY OTYETY 110
nmabopaTopHBIM paboTaM | M3y4YeHHE IMPAKTHYECKOTO Xoja | 1abopaTopHBIM paboTam
T€X WIM HHBIX IPOLECCOB,
UCCIIEIOBAHUE SIBIICHHUS B PaMKax
3aJlaHHON TEMBbl C NPUMEHEHHUEM

METOJIOB, OCBOEHHBIX Ha
5 TIEKIHSAX, COIOCTaBIICHHE
MOJYYEeHHBIX  pe3yJbTaTOB  C
TEOPETHYECKUMH  KOHIICIIIUSIMH,
OCYIIECTBIICHUE HMHTEPIPETALUH
MOTYYEeHHBIX pe3yIIbTATOB,
OIICHUBAaHUE MPUMEHUMOCTH
NOJYYeHHBIX ~ PE3yJIbTaTOB  Ha
MPaKTUKE
3 JIOKJIaj HPOIYKT CaMOCTOSITEIbHOM | TEMBI JOKIIA/IOB
paboThI oOyuJaromierocs,

MIPEJICTABIISIIOIINN c000i1 KpaTKoe
coobmieHne O  MOJYYEeHHBIX
pe3ynbpTaTax TeOPETUISCKOTO

aHaJIM3a OIPEJCIICHHON HAYYHOU
(yueOHO-HCCIIeT0OBATEIHCKOM )
TEMBbl, A€ aBTOP pacKpbIBaeT
CYyThb HCCIEeILyeMOl IpoOJIeMsl,
IIPUBOAUT pa3In4YHbIC TOYKH
3peHHs, a TaKkKe COOCTBEHHBIE
B3IJISJIbl HA HEe




M3ydeHne

TUIIOBOM pacuer CpPEACTBO,  HAaIMpPaBICHHOE
CYIIECTBYIOIIHNX
NpUEMOB U METOAMK  JJIA
pelieHusl TMOCTaBJICHHBIX 3aj1ad,
HM3BECTHBIMH METOIAMHU

Ha | IpUMEp TUIIOBOI'O pacyeTa

OK3aMCH CpEACTBO

BBIXOJTHOTO
paccMoTpeHue

KOHTPOJIS, | BOOPOCHI K 3K3aMEHY, BApHAHTHI
OpraHM30BaHHOEC Kak Oecela | CUTYAIMOHHBIX 3aja4, o0paselt
MeAaroruieckoro pabOTHUKA ¢ | PK3aMEHAIMOHHOTO Omiera
oOygaromumcst Ha TEMB,
M3y4yaeMoW AUCUUILIMHOW B XOJE
MIPOBEICHUS
KOHTPOJIA,
CUTYallMIOHHOM 3aJa4H.

Tabnuua 3

HporpaMMa OICHUBAHUSA KOHTpOJII/IpyeMOi/i AUCIUITINHbI

Kontponupyemsle pasaeibl
(TEMBI TUCITATIITIHEI)

Kon koHTpOoaupyemoit
KOMIIeTeHIIUU (WIn ee
JacTH)

HawnmenoBanue
OIICHOYHOTO CpPEJICTBa

2

3

4

ITonsTne TEIUIONPOBOAHOCTH,
KOHBCKIHNHU, TCIUIOBOI'0 M3JIYUYCHH.
Huddepenumansaeie ypaBHEHUS
TEIUIONPOBOIHOCTH.
TennonpoBognocTs. Omnpenesienne
TeNJ0BOro MOTOKA
TeNJIONPOBOIHOCTBIO.
Onpenenenue ko3¢ duinuenta
TEeNJ0NPOBOXHOCTH.
TenionpoBoaHOCTH yepes
OJHOCJIOIHYI0 M MHOIOCJIOHHYIO
CTEHKY.

TemonpoBoIHOCT yepes
OIHOCJIOWHYIO U  MHOTOCJIOWHYIO
IJIOCKYIO CTEHKY. TerionpoBOJHOCTh
yepes OJIHOCJIOMHYIO u
MHOTOCIIOMHYI0  IMJIMHIPHYECKYIO
CTEHKY.

Tem1onpoBOAHOCTb  OXHOCJIOIHOM
Y MHOTOCJIOHOM CTEHKH.
Omnpenesienne K03 punueHTa
TeNJ0NPOBOIHOCTH
TEeNJION30JIHOHHOI0 MaTepHaJia

OIIK-1

TunoBoii pacuer, yCTHBINA ONpoc,
YCTHBIN OTYET IO Ja00paTOpHBIM
paboTam, TOKIIa, SK3aMeH.

OcHoBHBIE MOHSATHS
KOHBEKTHBHOI'0 TEIJIOOOMeHa.
Ilonstue KOHBEKTHBHOU
TEeIUIOOT/IAYH, 3aKOH Hrrorona-
Puxmana. T'maponuHamuueckuii U
TEIUIOBOM MOrpaHu4HbIE clIou. Teopust
moyobust. Kpurepuu momoOust  uist
KOHBEKTHUBHOI'O TEIIOOOMEHA.
KoHBeKTHBHBIH TENMJI000MeH.

Onpenesienue K03 (ppuuueHTa
TeNJI00TAAYH.
KoHBekTHBHBIN k03¢ punuenT

TEIJIOOTAAYM M KOHBEKTHBHBINH
TeIJIOBOH MOTOK.

OIIK-1

Tunosoil pacder, yCTHBIHN OIpoC,
YCTHBIH OTYET 10 JTa0OPaTOPHBIM
pabotam, JOKIIa, IK3aMEH.




n/m

KonTtponupyemsie pazaenst
(TeMBbI AUCIUIIIIHEI)

Kon xoHTpOnupyemoit
KOMITETCHIINHY (WK e¢
9acTH)

Haumenosanue
OIICHOYHOTO CPEJICTBA

[

2

3

4

Tenoo0MeH U3JIyuyeHUuEM.

[TonsiTHEe U3My4YeHUs, U3Ty4aTEIbHON
CHOCOOHOCTH, TMOJHOTO JIyYHUCTOTO
MMOTOKA, WHTEHCHBHOCTH W3JIYYCHUS,
3akoH Bwmaa, 3akom Credana-
boneiimMana, 3akon JlamOepra. Pacuer
JYYHCTOTO  TEIIOOOMEHa  MEXIY
TeJlaMd B MPO3padyHON  cpee.
Oco6eHHOCTh JUYHCTOTO
Ter1000MeHa B rasax.

JlyumcThlii Tenjioo0MeH.

OIIK-1

Tunosoii pacyer, yCTHBIN ONPOC,
JOKJIaJ, DK3aMEH.

Temnonepenaua.

Pacuer TEIJIOBOTO MOTOKA
Terionepenaden TUIS psana
MPAKTUIECKUX CIIy4aeB:
TeIIonepeaaya  4epe3  IJIOCKYIO
OJIHOCJIOWHYIO CTEHKY,
Terionepeaaya yepes
MHOTOCJIOMHYIO IIJIOCKYIO CTCHKY,
Tervionepesadya 4epe3 OAHOCIONHYIO
UWIMHAPUYECKYI0O  CTEHKY, uepe3
MHOTOCJIOMHYI0 — LMJIMHIPUYECKYIO
CTEHKY, yepes pebpucTbie
IMOBCPXHOCTH, pacueT TOJIIIMHBI
TEIJIOBOU U30JISILUU.

Omnpenesienue k03 (ppuuueHTa
TenjonepeIavu.

Omnpenesienune Tenjonepeaayu
yepes TPEXCJI0IHYI0
HMJIMHIPHYECKYIO CTEHKY.

OIIK-1

TurnoBoi pacyeT, yCTHBIN OIpoc,
YCTHBIH OTYET 110 JIa0OPaTOPHBIM
paboTam, TOKIIa, SK3aMeH.

Ha3nauenue, kiaccuukanus u
CXeMBbI TENJI000MeHHbIX
anmnapaTos.

Knaccudukarus TEII000MEHHBIX
anmapatoB MO CHoco0y mepenay,
TEIUIOBOM pacyueT TeII00OMEHHBIX
anmapaToB  METOJOM  TEIUIOBOTO
OanmaHca, METOJIOM TeIUIONepeayy,
CXEMBI ABHKEHUS TETUIOHOCUTENEH.
Tenji000MeHHbIE anINapaThl.

OIIK-1

TuroBoi pacyer, yCTHBIN OIpoc,
JOKJIa1, SK3aMEH.

OcHoBBI MaccooOMeHa.

[onstne wmaccooOMeHa, mporecca
MEPEHOCa MACCHI.

[onsitue MOTOKa Macchl,
MOJIEKYJIAPHOM mud py3um,
KOHLEHTPAILMOHHON muddyszum,
KOHBEKTHBHBI MaccoOOMeEH.
TenjoemMKocThb cMecH.

OIIK-1

TunoBoil pacuer, yCTHBINA Onpoc,
JOKJIaJl, SK3aMeEH.

Tabnuia 4

Onucanue noxka3arteseil  KpUTepreB OLCHUBAHUS KOMIIETEHIMH 110 M CHMILIMHE
«TensomaccooOMen» Ha pa3IMYHBIX 3TANaxX X GOPMHUPOBAHMS,
ONHCAHME IIKAJ OLCHUBAHUA
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Kon Nuaukatopel [loka3zarenu U KpUTEPHH OLIEHUBAHUS pE3yIbTaTOB 00yUYECHHUS
KOMIICTCHIINH, JOOCTHXKCHUS HIDKE IIOPOrOBOI'0 OPOTOBBIM NPOABUHYTHIM BBICOKUU
JTamnbl KOMITETEHITHIA YPOBHS YPOBEHBb YpOBEHB YPOBEHB
OCBOCHHUS (meynoBierBopute | (yIOBIETBOPUT (xoporo) (oTHEI4aHO)
KOMITETEeHIIUU JILHO) €JIbHO)

1 2 3 4 5 6
OIIK-1, OIIK 12 - | oOyuaromuiics oOydaromuiic | oOydJaromuiic | o0ydJaromuiic
6 cemectp orpeJieieHue He 3HaeT q a1 q

XapaKkTCPUCTHK | 3HayyTEIbHON JEMOHCTPUPY | AEMOHCTPUPY | AEMOHCTPUPY
(usmraeckoro 4acTH €T 3HaHUS T 3HAHHE €T 3HAHHUE
fiporiecea IPOrPaMMHOTO | TOJBKO Martepuana, Martepuana
iz;zi}ig;ﬁoro MaTepuana, OCHOBHOTO OCHOBBI OCHOB
g obbexros | WIOXO Marepuana, TEOPUH TEOpPUH
npodeccronan, | OPUCHTHPYETCS B | OCHOBAM TEIUIOMAcco0 | TEIIOMaccoo
. MaTepuae 1mo Teopuu OMmeHa, OMeHa,
JeSTeNbHOCTH, | OCHOBAaM TEOPHM | TEIJIOMACCOO | 3aKOHBI, 3aKOHBI,
Ha OCHOBe | TeIIoMaccooome | OMeHa, OTIPEIEISION] | OMPEACIISIONI
TEOPETHYECKOTO | Ha, 3aKOHAaX, 3aKOHBI, ue ue
(3KCHEpUMEHTA | onpedeNsAOMUX | ONPEAEIAION] | MOIEKYJISPHY | MOJIEKYISPHY
JILHOTO) MOJICKYJISIPHYIO | He 10 10
MCCACHOBAHMSL, | rerrronmpoBOAHOC | MOJNIEKYISPHY | TEIIONPOBOJ | TEILIOIPOBOJL
Tb, 10 HOCTb, HOCTb,
KOHBEKTHBHBIN TEIJIONPOBOJ] | KOHBEKTUBHBI | KOHBEKTUBHBI
TErI000MeH, HOCTb, i i
TEILIOBOE KOHBEKTHUBHBI | TEIDIOOOMEH, | TEIUIOOOMEH,
U3ITy4YeHUE U i TEIIOBOE TEIJIOBOE
MOJICKYJIIPHYIO | TETUIOOOMEH, | M3JIyYeHHE U | U3Ty4YeHHUE U
muddysuto, He TEIJIOBOE MOJICKYJISIPHY | MOJICKYJISIPHY
3HAeT MPAaKTUKYy | u3nydeHue U | 1o auddysuto, | 1o nuddysuro,
IPUMEHEHUS MOJICKYJISIPHY | HE IONMYCKAaeT | MPaKTHUKY
Marepuana, 10 i dy3uto, | CYIIECTBEHHBI | TPUMEHEHUS
JIOTTyCKaeT HO HE 3HaeT X Marepuaia,
CYLIECTBEHHBIE JIeTaJe, HETOYHOCTEW | MCUEPIIBIBAIO
OIINOKHU JIOTITyCKaeT e u
HETOYHOCTH, MocJIeI0BaTeN
JIOITyCKaeT bHO, YETKO U
HETOYHOCTH B JIOTUYHO
bopMyITHUpOBK M3J1araeT
ax, HapyIIaeTr Marepua,
JIOTUYECKYIO XOpOILIO
MOCJIeI0BATEN OPUEHTUPYETC
BHOCTbH B B
W3JI0KEHUU Marepuaie,
MPOrpaMMHOT HE
0 MaTepuasna 3aTpyAHSIETCS
C OTBETOM
pu
BUJIOU3MEHEH
WY 3aJaHUI
OIIK 1.3 - | oOyuaromuiics obOyygaromuiic | oOydaromuiic | oOyJarouuiic
HPCACTABIEHNE | He 3HAET 1 s 1
0a30BBIX I | 3paupTenBHOIM JIEMOHCTPHUPY | JEMOHCTPUPY | AEMOHCTPHUPY




npo)eCcCUOHAb | YACTH €T 3HaHUs €T 3HaHHE €T 3HaHHE
HOM ceps! | mporpaMMHOToO TOJIBKO MarTepuala, MaTepualia
(usmyeckux Marepuana, OCHOBHOTO TIPUHIIATIBI TIPUHITATIBI
EEE?;;;OE BI/I,I[I;I MJI0XO0 MaTepuana, NEeICTBUS U JeHCTBUS U
OPUEHTHUPYETCS B | IPUHIIUIIBI CTpOMCTBa CTpOMCTBA
MaTeMaTHicck MI;TepHaJII)Z HE HIG)ﬁCTBI/ISI u zeHJIlOTeXHI/I‘-Ie "}FICHJIiOTeXHI/IlIe
X YpaBHCHUU. o
3HAET MPUHLHUIBI | YCTPOUCTBA CKHX CKHX
JIeUCTBUS U TEIJIOTEXHUYE | YCTAHOBOK B | YCTAHOBOK B
ycTpoiicTBa CKHX COOTBETCTBUHU | COOTBETCTBUU
TEIJIOTEXHUYECK | YCTAHOBOKB | C c
UX YCTAHOBOK B | COOTBETCTBHM | HOPMATHUBHON | HOPMATUBHOMU
COOTBETCTBUU C | C JOKYMEHTaluy | JOKYMEHTAallH
HOPMAaTUBHOMN HOPMAaTUBHOM | €ii, HE €H, IPAKTUKY
JOKYMEHTaluen, | JOKYMEHTAlM | JOMYCKAaeT MIPUMEHEHUS
HE 3HAeT eil, HO He CYILIECTBEHHBI | MaTepuara,
MIPaKTUKY 3HAeT X HCYEPIIBIBAIO
MPUMEHEHUS JieTanei, HETOYHOCTEH | Lie U
Marepuana, JIOITyCKaeT MOCJIeI0BaTEN
JIOITYCKaeT HETOYHOCTH, bHO, YETKO U
CYyILIECTBEHHbBIE JIOITyCKaeT JIOTUYHO
OIIMOKHU HETOYHOCTH B n3Jaraet
bopMyIupoBK Marepua,
ax, HapyIaer XOpOLLIO
JIOTUYECKYIO OPUEHTUPYETC
MOCJIe0BATEN B
BHOCTbH B Marepuaie,
U3JI0KEHUU HE
MIPOrpaMMHOT 3aTpyAHSIETCS
0 Marepuana C OTBETOM
npu
BUJIOU3MEHEH
WU 3aJaHui

3. TunmoBbIe KOHTPOJIbHBbIE 32JaHUSI MJIM HHbIEe MaTepUAaJIbl, He00X0AMMBbIe LI
OLICHKHU 3HAHM I, YMEHHUI1, HABBIKOB U (WJIN) ONBITA 1eATEJIbHOCTH,
XapaKkTepu3yIMX 3Tanbl (POPMUPOBAHNSA KOMIIETEHIIUI B IpoLecce 0CBOCHUS
00pa3oBaTeIbHOM MPOrpaMMBbI

3.1. BxogHoi1 KOHTPOJIb

IIpuMepHBIH NepeYeHb BONPOCOB

1. Yto Ha3bIBACTCS UACATHHBIM I'a30M.

2.YT0 Ha3BIBACTCS peaTbHBIM Ta30M.

3. HazoBuTte nmpuOOphI, KOTOPBIMH MOXHO H3MEPHUTH TTapaMETPhl COCTOSHUS.
4. Yto Takoe n30LITOYHOE U a0COJIFOTHOE JaBJICHHUE.

5.Kakoe maBiieHre U3MEPSIOT: MAHOMETPOM, 0APOMETPOM, BAKYYMMETPOM.
6.Uemy paBeH 1 MM BOJISIHOTO CTOJIOA B MAaCKaJIsX.

7.dusnyeckas CymHocTh 3akoHa Hlapis.

8.Uto Takoe HOpMabHbIE (PU3NYECKHE YCIOBHS.
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9.Hanuuinre aHaIMTUYECKOE YPABHEHUE COCTOSIHUS UJI€AJIbHOTO rasa.

10.YTo Takoe razoBas NOCTOSAHHAS U YHUBEPCAJIbHAS Ta30Basl IOCTOSIHHASA, KAKOBA
UX Pa3MEpPHOCTb.

I1. Yto Takoe Temneparypa.

12. Yto Takoe TemioTa.

13. Yto Ha3bIBAaETCS SHEPTUECH.

14. Yto Ha3bIBAETCI MOIIHOCTEIO.

15. Yro Takoe pabora rasa.

16. Yrto Ha3bpIBaeTCS MJIOTHOCTHIO BELIECTBA.

17. Uro Takoe yneiabHBIA 00BEM.

3.2. loxkaaambl

[Ton nokmagoM MOHUMAETCS YCTHOE COOOIIEHHE O IMOJIyYEHHBIX pe3yJbTaTax
TEOPETUUECKOr0 aHaJIu3a OIPENEICHHON Hay4yHOH (Y4eOHO-UCCIIEI0BATENbCKOM) TEMBI,
I7Ie aBTOpP PacKpbIBAE€T CYTh MCCIEAYeMOM MpOOJIeMbl, TPUBOJUT Pa3IMUHbIE TOUYKU
3pEHUs, a TaKKe COOCTBEHHBIE B3IJISAIbI HA HEE.

[TonroroBka qoKJIaja HANpaBiIeHA HA PAa3BUTHE U 3aKPEIJICHHE y O0ydJarOIUXCs
HAaBBIKOB CaMOCTOSITEJIBHOTO TINIyOOKOrO, TBOPYECKOIO U BCECTOPOHHETO aHaIHU3a
Hay4yHOU (y4eOHO-UCCIIEIOBATENbCKOM) TEMbl, Ha BbIPAOOTKY HABBIKOB W YMEHUU
IPaMOTHO M YOEIUTENbHO M3JIaraTh MaTepuali, 4eTKO (OpMYyJIHpPOBATH TEOPETUUECKUE
000011IeHHsI, BBIBOABI M MpAaKTHYECKHE pekoMeHpauuu. s 3Toro oOyvaromemycs
MpeAJIaraeTcsi pacCMOTPETh U MPOopadoTaTh OAHY MPEMIOKEHHBIX TEM JOKIAI0B, WU
BbIOpaTh JIPYI'yl0 aKTyaJbHYIO TEMY IIO CBOEMY BBIOOPY, C NpEIBapUTEIbHBIM
COTJIACOBAHUEM C MEJArOrMYECKUM PaOOTHUKOM.

TpeGoBaHus K BBICTYIICHHIO C JOKJIAJAOM

BricTyrmienune oby4daromierocs ¢ A0KJIaJA0M, 3aHUMaeT He OoJiee 6-8 MUHYT.

PexoMenayemasi TemaTuka J10KJIa10B 10 JUCIUILIMHE NpUBEAEHA B Ta0uLe 5.

Tabmuma 5
Tembl 10KJIA10B, peKOMEHAyeMble K HAIIMCAHUIO MPH U3y4YeHUH AU CHUILTHHbI
«TenmaomaccoooMen»

~_
=

Tembl fOKJIaI0B

2

OcHOBHBIC KPHUTCPHUAJIBHBIC YPABHCHUS TCIUIOOTAAYH.

TermnooTaada mpu CBOOOHON W BBIHY)KICHHOW KOHBEKIIUH.

[Ipumenenune TypOOKOMIIPECCOPOB.

DKCePreTUIeCKUit METOT UCCIIETIOBAHHUS ITPOIIECCOB.

Huxn Kapso.

IIpuMeHeHre BUXPEBBIX TEILIOT€HEPATOPOB.

TeHJ’IOOT}.‘La‘Ia IIpy TCYCHUHU I'a3a.

HpI/IMeHeHI/Ie KOTCJIbHBIX arperaTos.

©o|o(Nlo|u|~ w Nk o

Pacuer oTonuTensHBIX MPUOOPOB.

=
o

Hasnauenne n MPUMEHCHHUEC CUCTEM OTOINICHUSA U BEHTHUIIALUH.

Kpome mpennokeHHbIX TeM, MPEACTaBICHHBIX B TaOiUIle S5, 00ydaromIHics o
CBOEMY YCMOTPEHHMIO MOXET MPEIOKUATh APYTYHO TEMY MO TEMATHUKE Kypca, €CIIU
JlaHHAsl TeMa EMY HHTEPECHA, UMEET MPAKTUYECKYI0 IEHHOCTh U HAYYHYI0 HOBU3HY.




3.3 TunosBoii pacuer

Tumnossie pacCydCThI IPOBOAATCSA B IMPOLECCCC BBIITOJIHCHUSA IMPAKTHYICCKUX pa60T Ha
IMPAKTUYCCKUX 3aHATUAX W HI'PAOT BAXXHYIO POJIb B Bblpa60TK€ y 06yqa10mer0051
HABBIKOB ITPUMCHCHMU: ITOJIYYCHHBIX 3HAaHUM I pCIICHUA IIPAKTHYCCKHUX 3a1a4.

TemaTnka TUIOBBIX PacCuCTOB YCTAHABJIIMBACTCA HAa OCHOBAHHU TCOPCTHYCCKOIO
KypcCa I/IBYIIaeMOﬁ AUCHUIIIIMHBI, IIPCACTABJICHA B IIPOrpaMmMc OUCHHUIIIIMHBI (Ha
IMPAKTHICCKUX BaHSITI/UIX) HB MCTOI[I/IIIGCKI/IX YKa3aHUAX OJIA IIPAKTUICCKUX 3aHSTHUI.

BapI/IaTI/IBHOCTB H KOJIMYCCTBO BAPHAHTOB BaﬂaHI/Iﬁ THUIIOBBIX PACUYCTOB 3aBUCHUT
OT TCMBbI IIPAKTUICCKOI'O 3aHATHA.

IIpuMep THIIOBOTO pacyera MO TeMe NPAKTHYECKOr0 3aHATHS:
TemsonpoBoaHocTh. YacTHbIE ciydyaun pemneHus JugdepeHuuajbHoro
ypaBHeHnus: dypne.
Henab: 03HAKOMUTBCS C YaCTHBIMU CIIydasMH pelieHus AudQepeHtnanbHOro
ypaBHeHus Oypsbe.
3agaHue: Hay4yuThCS ONPEAENATh MOTEPU TeIula, Ko3(p(UUMEHT Temionepeaayn,
TEIUIOBOM ITOTOK, TEPMUYECKOE COIPOTUBIICHHUE.

[lepeHoC TEIMIOTHI TEMJIONMPOBOJIHOCTHIO 3aBUCUT OT pacHpelleieHUs] TeMIepaTyphl
1o o0bemy Tena. B o0miem Buje TemiiepaTypa 3aBUCHUT:

t=Ff(x,y,2,7)
rne X, Y, Z — KOOpJMHAThl TOUYKH; T— BPEMSI.

OCHOBHOM 3aKOH TEIUIONPOBOJHOCTH (HOPMYITUPYETCS CIEIYIONIMM 00pa3oMm:
IJIOTHOCTh TEIJIOBOTO TOTOKA MPOMOPIMOHANIbHA TPaJUEHTy TeMIeparypbl (3aKOH
dypne):

g=-Agradt,
rae A - Ko3puIreHT nponopimonaibHocTH, B1/(M-K).

Koadpumment MPOMOPLUHUOHATIBHOCTH A Ha3BIBAIOT k03¢ unueHTOM
TenmJonpoBoaHocTu. OH  XapakTepu3yeT CIIOCOOHOCTh MaTepuaia MPOBOIAUTH
Teryio. 3HavueHUusT KOI(PQPUIIMEHTOB TPHUBOJATCS B CIPABOYHHKAX TEIIOPUINUECKUX
ceorictB  BemiectB  (mpusiokenuss K w JI).  Benuumna — koaddunmenta
TETJIONPOBOIHOCTH [ ][ 13aBUCUT OT TeMriepaTyphl, i1 OOJBIIMHCTBA MaTEPHUATIOB
3Ta 3aBUCUMOCTbH JINHEWHAS:

M=A00+Dbt),
rae AQ, At — 3HaueHHe Kod(h( UIMEHTa TEIUIONMPOBOJAHOCTH COOTBETCTBEHHO MpHU

0°C u npu manHoi Temmeparype t, Br/(M-K);
b — xoHCTaHTa, ompenensemMas SKCIEPUMEHTAIBHO.
3aBUCUMOCTh HM3MCHCHUSI TEMIICpaTyphl Tejla OT CBOWCTB Tela W KO- OpJAWHAT

TOYKHM ONHUCHIBACT AudepeHuraIbHOe ypaBHeHue Dyproe:
dt A _d’t d°t d’t
dr cp dx? dv? dz?
rae A - ko3ddumuent termmonpoBoguHocta, Bt/(m-K);
3.

P - INIOTHOCTb MaTcpualia, Kr/M
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C- TEII0eMKOCTh Matepuana, JIx/(kr-K).

3.4 PyGe:xHblii KOHTPOJIb

PyOexHblli KOHTPOJb MPOBOJUTCS MO UTOTaM M3YYEHUs HECKOJIBKUX Pa3/esioB
JUCLMIUIMHBL B COOTBETCTBUM C paboyeil mporpaMmon AMCHMILIMHBL (MOIYJIs).
PyOeHbli1 KOHTPOJIb IPOBOJUTCS B (JOPME YCTHOTO OIPOCa.

TpedoBanus K OTBETY IPH YCTHOM OIIpoCe:

1. I'myOGuHa 1 OJIHOTA PacKpBITUS BOIpOca.

2. BnaneHnue TepMHUHAMU U HCTIONB30BAHHUE UX TPU OTBETE.

3. YMeHue OOBACHUTH CYIIHOCTH SIBICHHM, COOBITHH, MPOILECCOB M T.M., JETaTh

BBIBOJIBI U 00001IIEHUS, 1aBaTh apTyMEHTUPOBAHHBIE OTBETHI.

4. YMmeHue OTBeYaTh Ha COIYACTBYIOIIME BOIPOCHI, BbIpaXKaThb CBOE MHEHHE IIO
o0CcyXKIaeMoi Teme.
5. BrnaneHue MOHOJOTUYECKOHN peUblo.

Bonpocsl pyoe:kHoro kourpoJsi Ne 1

Bonpocuvl, paccmampusaemvie Ha ayOumopHvix 3aHAMUAX

1. Teopus TemnomaccooOMeHa. PackpbITh MOHSATHE  TEIJIOMPOBOIAHOCTH,
KOHBEKIWH, TEIUIOBOI'O U3JIy4ECHHUS.

2. TemmnepaTypHOe MmoOji€: PACKPbITh MOHATHUE, BHUJIbl TEMIEPATYypHBIX IOJIEH,
M30TEPMUYECKAs IOBEPXHOCTb.

3. TemmnepaTypHblii  IpaaueHT: ONpENEICHUE,  CXEMa  HalpaBIICHUS
TEMIIEpAaTypPHOI'O IPAIUEHTAa U MaTEMAaTUYECKOE BbIPAKEHNUE.

4. 3akoH @ypwe: HopMyIUPOBKA, MATEMATUYECKOE BBIPAKEHUE.

5. Koaddunment TenaonpoBogHoCTH, hopmyia.

6. Huddepennmanbaoe ypaBHEeHHE TEIIIOMPOBOIHOCTH.

7. KoadduimeHt TeMnepatyponpoBOIHOCTH, ONPEICTICHHE.

8. VYcnoBus 0JHO3HAYHOCTH MPUMEHEHUs JU(HEepeHIINaTbHOTO YPaBHEHNUS.

9. Pacnpenenenue TemriepaTypbl MO TOJIIIWHE OJHOPOJHOW TUIOCKON CTEHKU:
CXema M ypaBHEHHUE TUIOTHOCTH TEIJIOBOTO OTOKA.

10. TenonpoBOAHOCTh Y€pPe3 MHOTOCIOMHYIO IUIOCKYIO CTEHKY: YpaBHEHHE
IJIOTHOCTH TETUIOBOTO MOTOKA.

11. TennonpoBOAHOCTh Y€pe3 OJAHOCIONHYIO IMIMHAPUYECKYIO CTEHKY: CXema U
pacdeTHas popmya.

12. TennonpoBOAHOCTh Yepe3 MHOTOCIOWHYIO HUJIMHIPUUECKYIO CTEHKY: CXema
U pacuetHas popmya.

13. OcHOBHBIE  TOHATHS:  KOHBEKTHBHBIM  TEIJIOOOMEH, KOHBEKTHBHAs
TEIJI00TaaYa.

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

15. KoapdunueHT TermiooTaauu: onpeaesieHue u popmysa.

16. I'mapoaguHaMUyYecKuid U TEMIOBOM MOTPAHUYHBIE CIIOH.

17. Teopust nonoo6usi. Tpu TeopeMbl TeOpUU TOI00MUS.

18. Kputepuu noao0usi it KOHBEKTUBHOTO TETNIOOOMEHA.
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19. Onpenensitomuii  pa3Mep W ONpeAesIIoNas TeMmIeparypa B KPUTEPHSIX
1o100usI.

Bonpocwt 015 camocmosmenvroco 0oyuenus

1. Temnooraada rnmpu cBOOOTHON KOHBEKIIMH: B HCOTPAaHUICHHOM IPOCTPAHCTBE.

2. Temnootmaya nmpu cBOOOHON KOHBEKIIUU: B OTPAaHUYECHHOM TIPOCTPAHCTRBE.

3. TermmooTnaya mpH BBIHY)KJICHHOHW KOHBEKIIMHU: TCIUIOOT/Aada IPH TCYCHUHU
YKUJIKOCTH B TpyOe.

4. TemnooTnada IpH BBIHYKICHHONH KOHBEKIIMH: TEIIOOTAa4a MPH HOIMEPESIHOM
oO0TekaHuu Tpyo.

5. TemnooTnaya npu BEIHYXACHHOW KOHBEKIIMU: TEIUIOOTAa4ua MPU MPOI0JTHBHOM
00TEKaHUH IUIACTUHEL.

Bonpocsl py0e:kHOTro KOHTpOJIst Ne2

Bonpocul, paccmampusaemvie na ayoumophvlx 3aHAMUAX

1. TerooOMeH mNpU KHUIEHUH: IY3BIPHKOBOE KHUIICHHUE, IUICHOYHBIA PEXUM
KUTICHHUS.

2. KpuBasi 3aBUCHMOCTH yAEIBHOTO TEIUIOBOTO IMOTOKa W Kod(duimeHrta
TEIJIOOTAA4U OT TEMIIEPATYPHOTO HAIOpa.

3. TemmooOMeH mpu KOHACHCAIMM: cxeMa, (QopMyla yIeTbHOTO TEIIOBOTO
MOTOKa, KO3 PUIIMEHTA TEIIO0T/AAuH.

4. ®opmyna Hyccenbra 1ns  ompedeneHust cpeaHero  koagduimeHnta

TEIJIOOTAAYH MPH JITAMHHAPHOM JBHMKEHUHU KOHACHCATA.

TennooOMeH u3IydeHneM: MMOHATHE U3ITYICHHSI, BUIBI U3ITyUICHHUS.

[TonsiTHE W3ITydaTeNTbHON CHOCOOHOCTH, TIIOJHOTO JIYYHCTOTO TIOTOKA H

WHTEHCUBHOCTH U3ITyYCHHS.

7. ChopmynupyiiTe TOHATHE aOCOJIIOTHO YEpPHOTo, abCOIOTHO Oesoro,
3epKAJIBHOTO U TIPO3PAvyHOTO TeIa.

8. 3aBUCHMOCTbh UHTEHCUBHOCTH M3JTYyUYEHUSI a0COIFOTHO YEPHOTO TeJla OT JJIMHbI
BOJIHBI U TEMIIEpaTyphl: 3akoH [Inanka, rpaduxk.

9. 3akon Buna, 3akon Credana-bonsiimana, 3akon Jlambepra, 3akon Kupxroda:
dbu3ndeckas CylHOCTh M aHAIUTUYECKOE BHIPAKEHHUE 3aKOHOB.

10.Pacuer myuncToro TermmooOMeHa MEXIy TeJIaMH B IIPO3pavHOM cpejie: cxema
JYYUCTOTO TEIJI0OO0OMEHAa MEXIy JABYMs TMapajuieJIbHO PAaCMOI0KEHHBIMU
TeJIaMHU.

11. Pacuer ayuucToro teriooOMeHa MeXAy TelaMu B MPO3PAvyHON cpeje: cxema
JYYUCTOTO TETUIO0OOMEHA MKy TeJIaMU B 3aMKHYTOM TIPOCTPAHCTRBE.

12.0co6eHHOCTH TYYUCTOTO TETUI0OOOMEHA B rasax.

Bonpocw 0na camocmosamenvrozo 0oyuenus

1. TlpuMmeHEHHE OKCEPreTHYECKOro METOJa MCCICIOBAHUS K H3YYEHHUIO

TEPMOJIUHAMHYCCKOW A(H(PEKTUBHOCTH TIPOIECCOB TEIIOIHEPTETHUCCKOU

YCTaHOBKH.

TypOoxomMmpeccopsi.

[Ipumenenune sKceprur B HEOOPATHUMBIX TPOIIECCax TEUCHUS paboyero Teria.

Hecranmonapnas TemIonpoBOIHOCTD.

Oco0eHHOCTH TEIUIOOTAauu TIPU TEUEHUH Ta3a C OOJIBITMMHI CKOPOCTSIMHU.

o o

arwN
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Bonpocel py0exnoro konrposs Ne3
Bonpocwi, paccmampusaemvie Ha ayoumopHbIX 3aHAMUSX
[TonsiTue Teronepeaayu U €e BUIbI.
Teronepeaayda yepes MIOCKYIO OJHOCIONHYIO CTEHKY: CXeMa U YpaBHEHUSI.
Teronepenayda yepe3 0JJTHOCIONHYIO UIMHAPUYECKYIO CTEHKY.
Teruonepenaya yepe3 MHOTOCIONHYIO UIMHAPUYECKYIO CTEHKY.
Ternonepenaua yepe3 peOpUCThIC TOBEPXHOCTH.
Pacuer TOMIMHBI TETJIOBOW U30JIALIMH.
TemmooOMeHHBIC anmapathl: ONpeaeieHrne, KiiacCupUKams TEMI000MEHHBIX
anmnaparoB 10 CIOCO0Y Mepegadyu TEIIOTHI.
TeruoBoil pacueT TEIIOOOMEHHBIX AannaparoB IO YPAaBHEHHUIO TEIIOBOTO
OanaHca ¥ ypaBHEHHUIO TEIUIONEPEIadH.
9. TloHsATHE BOISHOTO KBUBAJICHTA U CXEMBbI JIBH)KEHUS TETIOHOCUTENICH.
10.U3meHenne TeMmmeparyp MpH MOPSIMOTOYHOW W TPOTUBOTOYHOM CXEeMax
JBKEHUS TEIJIOHOCUTENEH.
11.TlonsiTHE MaccooOMEHa M €r0 HHTEHCUBHOCTHU: MTOTOK MACChl U €ro INIOTHOCTb.
12.Tlonsitre MonexkysipHon nuddy3un, ee BUIbI 1 3akoH Duka.
13.Koaddunuent quddy3un ra3oB 1 mapoB: aHATUTHIECKOE BBIPAKEHUE.
14 .TlonsiTrie KOHBEKTUBHOTO MaccoOOMeHa (MaccooTaaua).
15. VpaBuenne wmaccootmauu: A. H. Illykapesa, uucino Hyccenbra, uwncio
[Ipanaras, yucno ['yxmana, uncino Ilekne.
Bonpocwt ona camocmosamenvroco 00yuenus
1. Ilytn uHTeHCH(UKAIUU TEIUIONEpeaayu.
2. Pa3BuTHe KOHCTPYKIIMI KOTEIBHBIX arperaTos.
3. Pacger u mogbop OTOMUTEIHHBIX TPHOOPOB.
4. Knaccudukanuys cucteM OTOIJIEHUS U BEHTUJISLIUU.

NoakowdE

oo

3.5 IIpomeskyTouHas aTTrecTanus (3k3aMeH — 6 ceMecTp)

[TpomexyTouHas artecrauus 1o aucuuiuiMHe  «TeruiomaccooOMeH» B
COOTBETCTBUHM ¢ yueOHBbIM IutanoM mo crnenuansHoctn 08.03.01 CrpoutenscTBo -
sK3aMeH — 6 cemecTp.

[IpomexxyTouHas arrecTalys MPOBOIUTCA B (hOPME YCTHOTO OMPOCa U MPOBEPKH
pelIeHus] CUTYallUOHHOM 3a7aun. B sK3aMeHalMOHHBIX OuiIeTax MPHUCYTCTBYIOT JBa
TEOPETUYECKUX BOIIPOCA U OJIHA CUTyallMOHHAs 3a/1a4a.

CuryanmoHHble  3aa4dl  TMpeAHA3HAYEHBI IS BBISIBIICHUS  CIOCOOHOCTH
OOy4Jaronuxcsi pemaTh XU3HCHHBIE MPOOJEMBbI C TOMOIIBI0 MPEAMETHBIX 3HAHUM,
KOTOpbIE OTHOCATCS K TMOHSATUID METOJAMYECKUX pecypcoB. OHHM MO3BOJIAIOT
MPEJCTAaBUTh MPEIMETHBIC PE3YyIbTaThl 00pa30BaHUs B KOMIUIEKCE YMEHUN U HABBIKOB,
OCHOBAHHBIX Ha 3HAHMSX 34 CUET YCBOCHHS Pa3HBIX CIIOCOOOB JEATEIIBHOCTH, METOJIOB
paboTel Cc uHpopmarued. PemieHue  CUTyallMOHHOW  3a7a4yMl  IpeJrnoJiaraet
HCIIOJB30BaHNE UMEIOIIUXCS Y O0YUYaIOIIMXCsl 3HAHUN M OIbITA, MOJYYEHHBIX B XOJI€
o0yueHUs 1Jis penieHus 3aJJaHHON 3a/1a4H.
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BOHpOCLI, BbBIHOCHMbIC HA JK3aMCH

1. Teopuss TeroMaccooOMeHa. PackpblTh TOHSATHE  TEIUIONPOBOIHOCTH,
KOHBEKI[UH, TETNIOBOTO U3ITyUYEHHUS.

2. TemmneparypHoe TMoJie: PACKPBITh TOHSTHE, BUIbI TEMIIEPATYpPHBIX MOJEH,
U30TEPMHUYECKasi TOBEPXHOCTb.

3. TemnepaTypHblii  TpaJHMeHT: ONpeJeICHHe,  CXeMa  HalpaBJICHUS
TEMIIEpaTypPHOTO IPAJIMEHTa U MAaTEMATUYECKOE BhIpAKEHNUE.

4. 3axoH DPypbe: GopMyTUPOBKA, MATEMATHIECKOE BhIPAKECHHE.

5. Koaddumuent remmmonpoBogHoctu, hopmyra.

6. Hduddepennmansuoe ypaBHeHHE TEIIIOMPOBOIHOCTH.

7. KoadhdumueHT TemmnepaTyporpoBOIHOCTH, ONIPEACIICHNUE.

8. VYcnoBus 0JHO3HAUYHOCTH MPUMEHEHUS U HEepeHIINaTIbHOTO YPaBHEHHUS.

9. Pacnpenenenue TeMrepatrypbl MO TOJIIUHE OJAHOPOIHOW IIOCKOW CTEHKHU:
cXema M ypaBHEHHUE TUIOTHOCTH TETJIOBOTO TTOTOKA.

10. TenonpoBOAHOCTh YEpPE3 MHOTOCIOMHYIO IUIOCKYIO CTEHKY: YpaBHEHHE
IJIOTHOCTH TETIOBOTO MOTOKA.

11. TennonpoBOAHOCTh Y€pPE3 OJAHOCIONHYIO IMJIMHAPUYECKYIO CTEHKY: CXeMa U
pacdeTHas popmya.

12. TennonpoBOAHOCTh Yepe3 MHOTOCIOWHYIO HUJIMHIPUUECKYIO CTEHKY: CXema
U pacyeTHas popmyna.

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

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

15. Koa(ppunueHT TemnooTaauu: onpeaesieHue u Gopmyia.

16. I'mapoaguHaMUYECKUN 1 TETJIOBOW MTOTPAHUIHBIC CIIOH.

17. Teopus nonoodus. Tpu TeopeMbl TEOpUU TOJ00HUS.

18. Kputepuu nogoOust it KOHBEKTUBHOTO TETLIOOOMEHA.

19. Onpenensitomuii  pa3Mep W ONpeAestonias TeMmIeparypa B KpPUTEPHSX
nosoous.

20. TermooTaua mpu CBOOOHON KOHBEKIIMU: B HEOTPAaHUYEHHOM MPOCTPAHCTRBE.

21. TerooTaaua mpu CBOOOHON KOHBEKIIUU: B OTPAaHUYEHHOM MPOCTPAHCTRE.

22. TerooTaaua Mpy BBIHYXKIACHHOM KOHBEKIIMHU: TEIUIOOTJada MPH TEYECHUU
KUJKOCTH B TpyOe.

23. TenmooTaua mpy BEIHYKJICHHONW KOHBEKIIMH: TEIUIOOT/Aa4a MPHU MOMEPEIHOM
oOTeKkaHuu Tpyo.

24. TennooTada Mpy BEIHYKICHHON KOHBEKIIMU: TETUIOOTa4ya TPH MPOJ0JIEHOM
00TEeKaHUM TIACTUHBI.

25. TeniooOMEeH MpU KUINEHUU: IYy3bIPhKOBOE KHUIIEHUE, IJICHOYHBIH PEXUM
KHUTICHHS.

26. KpuBasi 3aBUCHMOCTH YJIETTLHOTO TEIUIOBOTO TOTOKa H  Koddduimenrta
TEIJIOOTAA4YH OT TEMIIEPATYPHOTO HAMOPa.

27. TemooOMEeH TpU KOHJEHCAIMM: cXeMa, (opMmylsia YAEIbHOTO TEIJIOBOTO
ITOTOKA, KO3 dHUIIHMEHTA TEIIIO0TIAYH.

28. ®opmyma Hyccenbra nnsi  ompeneneHuss cpeaHero  koddduimenta
TETJIOOTA4H MPHY JTAMUHAPHOM JBKEHUN KOHJICHCATA.
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29. TermooOMeH U3 TydeHUEM: TTOHSATUE U3ITyUYCHUS, BUJIBI U3TyUSHUS.

30. [TonsiTue U3Iy4yaTENbHOM CIOCOOHOCTH, MOJHOrO JYYUCTOTO MOTOKAa U
MHTEHCUBHOCTHU U3ITyUYEHHUS.

31. ChopmynupyiiTe TOHSATHE aOCOJIOTHO YEPHOIro, abCOMIOTHO Oeroro,
3epKaJIbHOTO U MPO3PAYHOTro Tea.

32. 3aBUCUMOCTh HMHTEHCHUBHOCTU H3Ty4YeHHUs aOCOJIOTHO YEpPHOro Teja OT
JUTMHBI BOJIHBI U TEMIIEpATyphl: 3akoH [lnanka, rpaduxk.

33. 3akoH BuHa, 3akon Ctedana-bonsiimana, 3akon Jlambepta, 3akon Kupxroda:
busnueckas CylHOCTb U aHAIUTUYECKOE BBIPAKEHUE 3aKOHOB.

34. Pacuer my4ucTOro TErIooOMeHa MeXIy TeJaMH B IPO3padyHoil cpene: cxema
JYYUCTOTO TEII00OMEHa MEXTy IBYMsI MapajlieIbHO PACTIONOKEHHBIMU TEJIaMHU.

35. Pacuer myuucToro TemiooOMeHa MeXay TeJIaMHu B IPO3padyHoil cpene: cxema
JYYUCTOTO TEII00OMEHa MEXy TeIaMH B 3aMKHYTOM MTPOCTPAHCTBE.

36. OcoOEHHOCTH JTYYUCTOTO TETUIOOOMEHA B rasax.

37. IlpuMeHeHue SKCEePreTUYeckoro MeTojla MCCICAOBAaHUS K U3YYCHUIO
TEPMOJUHAMHUYECKON 3P (PEKTUBHOCTH MPOLIECCOB TEINIOIHEPTETUUECKON YCTaHOBKH.

38. Typbokommpeccopsbl.

39. [IpumeHeHue 3Kcepru B HEOOPATUMBIX MPOIECcax TEUECHUs paboyero Teria.

40. HecranmonapHasi TETIONPOBOHOCTD.

41. OcoO6eHHOCTH TETJIO0TAa4U MPU TEUSHUH ra3a ¢ OOJBITUMU CKOPOCTAMH.

42.TlonsATHE TETUIONepEaaYn U €€ BUIBI.

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

44  Temonepenaya 4yepe3 OHOCIONHYIO HWIMHAPUYECKYIO CTCHKY.

45. Temnonepenaya 4epe3 MHOTOCIOMHYIO HIWJIMHAPUYECKYIO CTCHKY.

46. Temonepenava yepe3 peOpUCThIC TOBEPXHOCTH.

47.PacueT TONIIHUHBI TEIIOBOU W30JISINH.

48. TemnooOMeHHBIE anmnaparsl: oInpeJeseHue, KJaccudukanus
TETMJI000MEHHBIX aIlapaToB MO CrOco0y Mepelayu TeTUIOTHI.

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

50. IoHsiTHE BOASTHOTO SKBUBAJICHTA M CXEMBbI JIBMKCHUS TETUIOHOCHUTEIICH.

51. U3MeHeHue TemriepaTyp TpH MPSIMOTOYHONW M TPOTUBOTOYHOM CXemax
JIIBIDKEHUS TETUIOHOCUTEJIEH.

52.Tlonatne MmaccooOMEHa 1 €ro MHTEHCUBHOCTH: MIOTOK MACChl M €T0 TIOTHOCTb.

53.Tlonsatue monexkynsapHoit nuddy3uu, ee BUIb U 3aKkoH DuKa.

54.KoaddummenT nuddys3uu ra3oB 1 NapoB: aHATUTUIECKOE BBIPAKEHUE.

55.I1oHsITHE KOHBEKTUBHOTO MacCOOOMEHa (MaccooTaaya).

56. VYpaBuenme maccootmaum: A. H. Illykapema, umcimo Hyccenpra, umncio
IIpanatns, yucno I'yxmana, yucio Ilekne.

57. Ilytu uHTeHCcHU(UKAIUU TEIUIONEepEaayH.

58. Pa3BuTHe KOHCTPYKIIMI KOTEJILHBIX arperaTos.

59.  Pacuer u mog0op OTONMUTEILHBIX MPUOOPOB.

60. Knaccudukaiuys cHCTeM OTOIUICHHS U BEHTHIISIUU.

BapuaHTbl cCMTYallHOHHBIX 32124
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. Kak wu3meHsTCS TOTEepH TEIIOTHl KUPNUYHOW CTEHBI TP HW3MEHEHUU
TEMITepaTyphbl Ha TTOBEPXHOCTAX CTEHOK. Temrmeparypa Ha TMOBEPXHOCTIX CTEHOK
pasHa t;=10°C u t,= -30°C, u usmenurcsa no t,=12°C u t,= -25°C. JlyimHa cTEHBI
L=1 m, Beicota H=1 M, Tommuna 6=100 MM, K03pDUITUEHT TEIIONPOBOHOCTH
kuprmyaa A=0,65 Bt/ (m-°C).

. Kak wu3MeHsATCS TOTEepH TEIUIOTHI KHUPIUYHOM CTCHBI TIPH HM3MCHCHUU
TEMITepaTyphbl Ha TTOBEPXHOCTAX CTEHOK. Temrmeparypa Ha MOBEPXHOCTSIX CTCHOK
pasHa t;=12°C u t,= -25°C, u usmenurcsa 1o t,=14°C u t,= -20°C. /lyimHa CTCHBI
L=2 m, Beicota H=1,5 M, TommuHa 6=120 MM, K03 HHUIHEHT TETIONPOBOTHOCTH
xuprnuaa A=0,66 Bt/ (m-"C).

. Kak wu3MeHsTCS TOTEepHM TEIIOTHI KUPIUYHOM CTEHBI TP HW3MEHEHUU
TEeMITepaTyphbl Ha TTIOBEPXHOCTSAX CTCHOK. Temmeparypa Ha MOBEPXHOCTSIX CTCHOK
pasna t,=14°C u t,= -20°C, u usmenutcs g0 t,=16°C u t,= -15°C. Jlnuna creHbl
L=3 ™, Beicota H=2 ™, Tommuua 6=140 MM, K03 HUIUEHT TEIIIOMPOBOAHOCTH
kuprmda A=0,67 Bt/ (m-"C).

. Kak wu3mensTcss morepu TEIIOTHl KHUPIMYHOW CTEHBI TPH  HW3MCHEHHUHU
TEeMIIEpaTyphl Ha MMOBEPXHOCTAX CTEHOK. TeMIieparypa Ha IMOBEPXHOCTAX CTECHOK
pasHa t;=16°C u t,= -15°C, u usmenurca no t,=18°C u t,= -10°C. JlnuHa cTeHBI
L=4 wm, Beicota H=2,5 M, TonmuHa 6=160 MM, K03 HUIIMEHT TEIIONPOBOHOCTH
kuprmda A=0,68 Bt/ (m-"C).

. Kak wm3MeHsATCS TOTepH TEIUIOTHI KHPIUYHOW CTEHBI TIPH HW3MEHEHUU
TEMITepaTyphbl Ha TTOBEPXHOCTSAX CTEHOK. Temmeparypa Ha TMOBEPXHOCTIX CTEHOK
pasna t;=18°C u t,= -10°C, u m3menutcs no t;=20°C u t,= -5°C. Jlnuna cTeHbI
L=5 m, Beicota H=3 ™, Tonmuna 6=180 MM, k03(pHUIIMEHT TEIIIONPOBOTHOCTH
xuprnmaa A=0,69 Bt/ (m-"C).

. Kak nsmenuTtcs 3HadeHne K03 GUIMEHTa TEIUIONPOBOIHOCTH MaTepraia CTCHKU
MpU U3MEHEHHUH ee TOMUHbL. TommuHa creHbl =100 mm 1 6=150 mm. PazHocth
TemnepaTyp Ha rpanunax crenku At=10 °C, miotHocTh Temnosoro noroka =100
KBT/M?.

. Kak m3menurcs 3nauenne kodp@uiimerTa TerIonpoBOIHOCTH MaTepraja CTCHKU
Ipy U3MEHEHUH €€ TomMHbL. TommuHa cteHsl 6=150 MM 1 6=200 MmM. PaznocTh
TeMmIepaTyp Ha rpaHunax crenku At=15 °C, miotHocTh TemioBoro notoka =120
KBT/M?.

. Kak nsmenurcs 3HaueHne K03 GUIMEHTa TETUIONPOBOIHOCTH MaTepralia CTCHKA
MIpU U3MEHEHHUH e€ TOMMUHBL. TommuHa creHbl =200 MM 1 6=250 mm. PazHocTh
Temreparyp Ha rpanunax crenku At=20 ‘C, mioTHOCTS TemioBoro noroka =130
kBT/M?.

. Kak nsmenurcs 3HadeHne K03 GUIMEHTa TEIUIONPOBOIHOCTH MaTepraia CTCHKU
Opy U3MEHEHUH ee ToMHbL. TonumHa crenbl =250 mm u 6=300 mm. PazHocth
TeMIeparyp Ha rpanunax crenku At=25 ‘C, mioTHOCTb TemIoBoro noroka =140
xkB1/M2.

10.Kak u3menurcs 3HaueHue kKo puimenTa TerionpoBOIHOCTH MaTepralia CTCHKH

MIpU U3MEHEHHUH ee TONMMHBL. TommuHa cteHbl =300 MM u 6=350 mm. PazHoCTh
TemnepaTyp Ha rpanunax crenku At=30 ‘C, mIoTHOCTh TemIoBoro noroka =150
kB1/Mm2,
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11. Kak u3MeHHMTCS MJIOTHOCTh TEIUIOBOTO IMOTOKA, MPOXOMASILIEro uYepe3 CTEHKY
KOTJIa TIPU U3MEHEHUU TOJIIUHBI CJI0s HAKUIK C BHYTPEHHEU CTOPOHHI ¢ §2=0,2
MM 10 0,=0,4 MM ¥ K0>)(HULIUEHTOM TermonpoBoaHocTH Ax=1,2 Bt/ (M-°C).
Crenka koTia mMeeT TOMmUHY 01=10 MM, KOA()(UIHMEHT TEIIOMpPOBOIHOCTH
matepuana M=30 Bt/ (m-'C). Temneparypa Hapy:xHO# nosepxHoctH t;=150°C u
BHYTpeHHeH nosepxuocth t,=80°C.

12.Kakx W3MEHHUTCS TUIOTHOCTh TEIUIOBOTO IOTOKA, MPOXOSIIEr0 Yepe3 CTECHKY
KOTJIa TIPU U3MEHEHWU TOJIIWHBI CJIOS HAKUIIM C BHYTPEHHEW CTOPOHHI ¢ 0,=0,4
MM 10 8,=0,6 MM u ko3(duuuenTom TemonposogHocTH A=1,4 Bt/ (m-°C).
Crenka KOTJIa MMEET TOJIMHUHY 01=12 MM, KO3()(UIHMEHT TEIIOnpOBOIHOCTU
matepuana A=32 Bt/ (M-"C). Temneparypa Hapyx)Hoii noBepxHoctu t1=170°C u
BHyTpeHHel nmosepxuocth 1,=100°C.

13.Kak u3MEHHUTCS MIOTHOCTh TEIJIOBOTO MOTOKA, MPOXOMSIIEro dYepe3 CTEHKY
KOTJIa P U3MEHEHUH TOJIIIWHBI CJIOS HAKWIK ¢ BHYTPEHHEH CTOPOHHI C 02=0,6
MM 10 8,=0,8 MM u koddpdumuenTom TemonpoBogHoctH A=1,6 Bt/ (m-°C).
CreHka KOTJia HMMeET TOJMUHY 01=14 MM, KO3()(UIMEHT TEmIonpoBOJIHOCTU
matepuana A=34 Bt/ (m-"C). Temneparypa HapyxHoii nosepxuocts t;=190°C u
BHyTpeHHel nosepxnoctu t,=120°C.

14.Kakx M3MEHUTCS MJIOTHOCTh TEIJIOBOI'O MOTOKA, MPOXOMSIIEro 4Yepe3 CTEHKY
KOTJIa IPU U3MEHEHUU TOJILUHBI CJI0s HAKUIIU C BHYTPEHHEW CTOPOHHI ¢ 0,=0,8
MM 10 8,=1,0 MM u kxodddunuenTom TemmonposogHocTH A=1,8 B1/ (M- °C).
CreHka KOTJIa MMEET TONIMHY 01=16 MM, KO3()(UIHMEHT TErIonpOBOAHOCTH
matepuana A=36 Bt/ (M-"C). Temneparypa HapyxHoii nmoBepxnocty 1=210°C u
BHyTpeHHelN nmosepxuoctu 1,=140°C.

15.Kak HM3MEHUTCA IJIOTHOCTh TEIUIOBOIO IOTOKA, MPOXOJSALIEr0 Yepe3 CTEHKY
KOTJIa TIPU W3MEHEHUHU TOJIIMHBI CIIOSI HAKUIKA C BHYTPEHHEH CTOPOHBI ¢ 0,=1,0
MM 10 8,=1,2 MM u kodddunmenTom TemmonposogHocTH A,=2,0 B1/ (M- °C).
CreHka KOTJIa MUMeEET TONIMMHY 01=18 MM, K03h(OUIMEHT TerIonpOBOAHOCTH
matepuana A=38 Br/ (m-"C). Temneparypa HapyxHoi nosepxuocts 1,=220°C u
BHyTpeHHel nosepxnoctu t,=160°C.

16. Kak wu3MeHsATCS MOTEpU TEIUIOTHl B OKPYXKAIOLIYIO Cpeay OT KHUPIHYHOM
0OMYpOBKH KOTJIAa IPH U3MEHEHUH TEMIIEPATYPhI HapyKHOTo Bo3ayxa t,=10°C no
t,=12°C. Kupnuunas oOMypoBKa KOTJIa HUMeeT TonmuHy 0=210 wmm,
koo pumurent TemnonposogHoct A=0,5 Bt/ (M-°C), Temmeparypa AbIMOBBIX
rasos t,.=550°C, k03 pHUIMEHT TEMIOOTAaYN OT ALIMOBBIX I'a30B K cTeHKe 01 =30
Bt/ (M*°C) 1 OT CTEHKH K OKpYy:Xarolei cpene 0,=5 Bt/ (M*-"C).

17.Kax wu3MeHSTCS TOTEPU TEIUIOTHI B OKPYXKAIOUIYI0 Cpeay OT KHPIHYHOU
0OMYpOBKH KOTJIa IPH U3MEHEHNH TEMIIEPATYPBI HapyKHOro Bosayxa t,=12°C no
t,=14°C. Kupnmunas oOMypoBKa KOTJIA HMeEeT TONmMHY ©06=220 MM,
ko3(uipent TemnonposoaHoct A=0,55 Br/ (m-'C), Temmeparypa IbIMOBBIX
rasos t,=600°C, k0o>()(pULUEHT TEMIOOTAAYN OT ALIMOBBIX TA30B K CTEHKE 0,;=35
Bt/ (M?-°C) 1 OT CTEHKH K OKpyKaromei cpene ;=6 Bt/ (M*°C).

18.Kak wu3MeHSTCS MOTEpU TEIUIOTHI B OKPYXAIOUIYIO Cpeay OT KUPIHYHOU
0OMYpOBKH KOTJIa IIPH M3MEHEHUH TEMIIEPATYPhl HAPY)KHOTo Bosayxa t,=14°C no
t,=16'C. Kupnuunas oOMypoBKa KOTJa HMeeT TOammHy 06=230 MM,
xo3dpumuent TemnonposogHoct A=0,6 Bt/ (m-°C), Temmeparypa IBIMOBBIX
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rasos t,=650°C, k03 pHUIHMEHT TEMIOOTAaYN OT ALIMOBBIX I'a30B K CTeHKe 03 =40
Bt/ (M?-°C) 1 OT CTeHKHM K OKpyKaromei cpene a,=7 Bt/ (M*°C).

19.Kak wu3MeHATCSI TOTEpU TEIUIOTHI B OKPYXKAIOUIYI0 Cpeay OT KHPIHYHOU
0OMYpOBKH KOTJIa IPH U3MEHEHUH TEMIIEPATYPhI HapyKHOTo Bo3ayxa t,=16°C no
t,=18°C. Kupnmunas oOMypoBKa KOTIa HUMeeT ToNmuHy ©06=240 MM,
ko3 dunment Termonposoguoctd A=0,65 Bt/ (M-'C), TeMmeparypa IBIMOBBIX
rasos t,=700°C, ko>(p(PUIUEHT TEIIOOTAaY OT ABIMOBBIX Ta30B K CTEHKE 01=45
BTt/ (M?-°C) 1 OT CTEHKHM K OKpyKaromei cpese a,=8 Bt/ (M>°C).

20.Kax wu3MeHSATCS MOTepU TEIJIOTHI B OKPYKAIOIIYI0 Cpeay OT KHPIUYHOU
0OMYpOBKH KOTJIa IPH M3MEHEHNH TEMIIEPATYPBI HapyKHOro Bo3ayxa t,=18°C 1o
t,=20°'C. Kupmnmunas oOMypoBKa KOTJIA HUMEET TONMHUHY ©6=250 MM,
koo duruent temmonposoguocty A=0,7 Bt/ (M-°'C), TemmepaTypa IBIMOBBIX
rasos t,=750°C, k03 PHUIHMEHT TEMIOOTAaYN OT ALIMOBBIX I'a30B K CTEHKE 03 =50
Bt/ (M?-°C) 1 OT CTEeHKH K OKpysKaromei cpene 0,=9 Bt/ (M*°C).

21.Kak W3MEHSTCS TMOTEpPU TEIUIOTHl KUPIUYHONM CTEHbl TP W3MEHEHUU
TeMIIEpaTyphl Ha €€ BHelHel nosepxuocty ¢ t,= 15°C go t;= 10°C. Temneparypa
Ha BHYTPEHHEH moBepxHOcTH paBHa t,=28°C, mnamua crennl L=10 M, BbIcoTa
H=5,5 M, Tommuua 6=280 MM, KO3(QUIMEHT TEIJIONMPOBOJIHOCTH KHUpPIHYA
A=0,74 Bt/ (M-"C).

22.Kak W3MEHATCS TMOTEpPU TEIUIOTHI KUPIHUYHOM CTEHbl TIPH HW3MEHEHUU
TeMIIEpaTypsl Ha ee BHemHel nosepxHoctu ¢ t,= 10°C mo t,= 5°C. Temneparypa
Ha BHyTPEHHEN noBepxHocTH paBHa t;=26°C, niamna crensl L=9 M, Beicota H=5,0
M, ToJmuHa 0=260 MM, KO3(p(PULUHUEHT TerIonpoBOAHOCTH Kupnnya A=0,73 Bt/
(m-C).

23.Kak W3MEHATCA TOTEpPH TEIUIOTHl KHUPIMHYHONW CTEHBI TIPH HW3MEHEHUH
TeMIIEpaTypsl Ha ee BHEIHeN nosepxHoctu ¢ t,= 5°C go t,= 0°C. Temneparypa
Ha BHyTPEHHEN noBepxHoCcTH paBHa t;=24°C, niuna crennl L=8 M, Beicora H=4,5
M, ToJuHa 6=240 MM, K03 UIIMEHT TErIONPOBOAHOCTH Kuprninya A=0,72 Bt/
(m-C).

24. Kak W3MEHSTCS TOTEpPU TEIUIOTHl KHUPIMUYHONM CTEHbI TIPH HW3MEHEHUU
TeMIIepaTypsl Ha ee BHemHel nosepxnoctu ¢ t,= 0°C go t,= -5°C. Temmeparypa
Ha BHYTpeHHe noBepxHocTu pasHa t;=22°C, mnuna crensl L=7 m, Beicora H=4,0
M, ToJuHa 6=220 MM, K03 dUIIMEHT TerIonpoBoaHOCTH Kuprnnya A=0,71 Bt/
(m-C).

25.Kak W3MEHATCA TOTEepPH TEIJIOTHl KHUPIMHYHONW CTEHBI TIPH W3MEHEHUH
TeMIeparypbl Ha €€ BHEWmHeW mosepxHoctw ¢ b= -5C mo t= -10°C.
TemnepaTypa Ha BHyTpeHHEH noBepxHocTu paHa t;=20°C, niuna crensl L=6 M,
Beicota H=3,5 M, Tommuna 6=200 MM, KO3)PUIHEHT TEMIONMPOBOIHOCTH
kupnuya A=0,7 Bt/ (m-"C).

26. Kakx M3MEHHTCS TEPMUYECKOE COMPOTUBICHHE TEIJIONPOBOAHOCTH M TOJIIMHA
IJIOCKOM OJIHOCJIOWHOW CTEHKU IPpU HW3MEHEHHUHM Pa3HOCTH TEMIEpaTyp €€
nosepxuocreit At=70 'C u At=75 "C. IIpoxoasiuii 4epe3 CTEHKY CTALUOHAPHBINA
TEIIIOBOM  IOTOK  MMeeT IoTHocTh  0=3,0 kBr/M2%,  ko>dduumeHT
TEIIONPOBOIHOCTH cTeHKH A=2 Bt/ (M-"C).

27.Kak W3MEHUTCS TEPMUUYECKOE COMPOTHBICHHE TEIJIOMPOBOJIHOCTH M TOJIIHUHA
IUIOCKOM OJIHOCJIOWHOW CTEHKM IpU HW3MEHEHUHM Pa3HOCTH TEMIEpPATyp €€
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noBepxnocrei At=65 ‘C u At=70 "C. [Tpoxoasiuuii 4epe3 CTEHKY CTal[MOHAPHBIN
TEIJIOBOM  NMOTOK  MMeeT IOTHOCTh  0=3,2 kB1/M2, Ko>duIMeHT
TEIUIONPOBOHOCTH cTeHKH A=2 BT/ (M- "C).

28.Kax W3MEHUTCS TEPMHUYECKOE COMPOTHBIICHHWE TEIJIONMPOBOJHOCTH M TOJIIHMHA
TUIOCKOM OJHOCIOMHON CTEHKHM TIpH W3MEHEHHHM pPa3HOCTH TeMIepaTyp ee
nosepxnocteil At=60 ‘C u At=65 °C. [Ipoxoasimuii 9yepe3 CTeHKY CTALUOHAPHBINI
TEIUIOBOM  MOTOK ~ MMeeT IUIOTHOCTh  (=3,4 kB1/M?, kos(duumuent
TEIUIONPOBOIHOCTH cTeHKH A=2 BT/ (M- "C).

29.Kak u3MEHUTCS TEPMHUYECKOE COMPOTHBIICHHE TEIJIONPOBOJHOCTH MU TOJIIMHA
IJIOCKOM OJIHOCIIOMHOW CTEHKH TpPH HU3MEHEHUU pPAa3HOCTU TEMIEpaTryp ee
nosepxnocrei At=55 ‘C u At=60 "C. [Ipoxoasiuuii 4epe3 CTEHKY CTal[MOHAPHBIN
TEIIOBOM  MOTOK HMMEET IIOTHOCTH  (=3,5 kBr/M?, ko>(dduuuent
TEIIONPOBOHOCTH cTeHKH A=2 B1/ (M- "C).

30.Kak u3MEHUTCS TEPMHUECKOE COMPOTHBIICHHUE TEIJIONPOBOJHOCTH MU TOJIIMHA
IUIOCKOM OJHOCJIOMHOM CTEHKHM IpU HU3MEHEHUM PA3HOCTU TEMIEpaTyp ee
nosepxHocreit At=50 ‘C u At=55 "C. IIpoxoasiuuii uepe3 CTEHKY CTALMOHAPHBIA
TEIJIOBOM  MOTOK  HMMeeT IUIOTHOCTh  0=3,6 kB1/M?, Kkos(duumuent
TEIIONPOBOHOCTH cTeHku A=2 Bt/ (M-"C).

Oo6pa3zen 3x3aMeHAIIMOHHOI0 OMJIeTA:
MHWHHCTEPCTBO CEJIbCKOI'O XO3SUCTBA POCCHUICKON ®EJEPALIUUA
denepaibHOE TOCYAAPCTBEHHOE OIOIKETHOE 00pPa30BaTEIIbHOE YUPEIKICHUE
BBICIIET0 00Opa30BaHUs

CapartoBckuii roCy1apCTBEHHBIN arpapHblid yHuBepcureT umenn H.M. Basuiiosa
Kadenpa «CTpouTenbCcTBO, TEMIOTa30CHA0KEHUE U DHEPTrOOOSCIICUCHUE)

3K3AMEHAIIMOHHBIN BUJIET Nel
no gucuuiuinHe «TernnomaccooOMen»

1. Teopus TermmomMaccooOMeHa. PacKpbITh MOHATHE TEIIONPOBOIHOCTH, KOHBEKIINH,

TCIUIOBOTO U3JTYUYCHHS.

Krnaccudukanuys cucTeM OTOIJICHUS ¥ BEHTHJISAIUH.

3. Kak wu3MeHATCS TOTepH TEIUIOTHI KHUPIUYHOH CTCHBI MPH HW3MEHEHUHU
TEMIIEPATyphbl Ha TIOBEPXHOCTSAX CTCHOK. TemIeparypa Ha MOBEPXHOCTIX CTCHOK
pasHa t;=10°C u t,= -30°C, u usmenutcs no t;=12°C u t,= -25°C. J[nuHa cTEHHI
L=1 m, Beicota H=1 M, Tommunaa 6=100 MM, KO3)PHUIIMEHT TETUIONPOBOIHOCTH
kuprmda A=0,65 Bt/ (m-"C).

N

JaTta
3asenytomuii kadenpoit [1, Cu T C. M. bakupos

4. MeTtoanueckne MaTepuaJibl, ONpeaesiionye Nnpoueaypbl OlleHUBAHUS 3HAHUIA,
YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH,
XapaKTepu3yluXx 3Tanbl GopMHUpoOBaHUA KOMIIETEHIIUI

4.1 Ilpoueaypbl OLleHUBAHUA 3HAHUI, YMEHUI, HABBIKOB
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U (MJIK) ONbITA AeATeJIbHOCTH

KonTtpons pesynbTaToB 0OOyueHuss OOyd4arolMxcs, OSTaloB U  YpOBHsA
(GbopMHpOBaHUS KOMIETEHLIMH MO JUCHUILUIMHE «TernnoMaccooOMeH» OCYIIECTBISIETCS
Yyepe3 MpOBEJCHHE BXOTHOTO, TEKYIIETr0, pyOSKHBIX, BBIXOJHOTO KOHTPOJIEH U KOHTPOJIS
CaMOCTOSITENILHOM paboTBhI.

@OopMBI TEKYIIEro, TPOMEKYTOUYHOIO M HMTOTOBOTO KOHTPOJII U KOHTPOJIbHBIE
3aJlaHus JJIs TEKYIIEro KOHTpoJs pa3pabareiBatoTcs Kadeapoit ucxons u3 crenupuku
JTUCIMILTAHBL, U YTBEPXKJAIOTCS Ha 3aceaHuu Kadeapol.

4.2 Kpurepum onleHKM 3HAHWA, YMEeHUI, HABBIKOB U (WJIH) ONBITA 1€ATEILHOCTH,
XapPaKTepHU3yIIUX dTanbl POPMUPOBAHUS KOMIIETCHIMH B IIpouecce 0CBOCHUS
o0pa3oBaTeyibHOI MPOrPaMMBbI

Onucanue MIKadbl OLEHUBAHUS JOCTHXKEHHS] KOMIIETCHIIMM MO JUCHUILIIMHE
MIpUBECHO B TabmuIe 6.

Tabnuna 6
YpoBeHb OtmMmeTka Onucanue
OCBOCHMS (mpomexyTouHas
KOMIIETEHIIH aTTecTanus)
"
6blCOKUIL «OTIUYHOY OO6yyaromuiics 0OHapyKUJT BCECTOPOHHEE, CUCTEMAaTUYECKOE

U TIyOOKOe 3HaHWEe y4eOHOro marepuana, yMeeT CBOOOIHO
BBIMIOJHATh ~ 3a/laHusl, [MPEeIyCMOTPEHHbIE MPOTPAMMOH,
YCBOMJI OCHOBHYIO JINTEPATYPy U 3HAKOM C JONOJHUTEIbHON
JTUTEepPaTypoid, peKOMEHI0BaHHOM nporpammoii. Kak mpasuio,
0o0ydJarouuics TMpOsIBISET TBOPUYECKHUE CIOCOOHOCTH B
NOHMMaHMH, U3JI0)KEHUH U UCIIOJIb30BaHUH MaTepualia

oazoevlit «XOPOIIOY OOyuarommiicss O00HapYyXWJI TIOJIHO€ 3HaHHUE Yy4eOHOTO
MaTepuaina, YCIEIIHO BBIMONHAET MPEAYCMOTPEHHbIE B
nporpaMMe  3aJaHus, YCBOWJ OCHOBHYIO JIUTEparypy,
PEKOMEHJIOBAaHHYIO B POTpaMMe

nopo2oewvlil  |«<yIOBIETBOPUTENLHO»| OOyuaronuiicss oOHapyuil 3HaHUS OCHOBHOIO Y4eOHOro
MmarepHaia B o0beMe, He00X0AUMOM /Il JaibHeHei yueOsl
U TpeacTosimeil paboTel Mo Tpodeccuu, CIpaBIseTcs ¢
BBITIOJTHEHUEM TMPAKTUYECKUX 3a/laHui, MPEeayCMOTPEHHBIX
IIporpamMmoi,  3HAaKOM C  OCHOBHOM  JINTEpaTypoH,
PEKOMEH/I0BAaHHOM MPOrpaMMOM, JOMYCTHUJI HOTPEHIHOCTH B
OTBCTC HAa DK3aMCHC W IPU BBIITOJIHCHHU 3K3aMCHAIMOHHBIX
3aJaHuil, HO 00NamaeT HEOOXOAMMBIMU 3HAHUSAMH JUISI UX
yYCTpaHEHUs O/ PYKOBOJICTBOM PO IaBaTEIs

— «HeynosneTBopu- | OOyyaromuiicss oOHapy>KWJI MpoOebl B 3HAHUSAX OCHOBHOTO
TEIBHO» yueOHOro MaTepuana, JONyCTUI IPUHLIUIINATIbHBIE OIUOKU B
BBITNIOJTHEHUH NPEIYCMOTPEHHBIX IIPOrPaMMOM MPAaKTHUUECKUX
3aJJaHul, HE MOXET MPOJOJIKUTh O0yYeHHE WM MPUCTYIHUTh
K TNpo(ecCHOHANBbHOM  JNEATENIbHOCTH 10  OKOHYAHUHU
oOpa3oBaTenbHOW  OpraHm3anmud  0e3  JOMOJTHUTEIHHBIX
3aHATHI
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4.2.1. Kputepun OlleHKH YCTHOTO OTBETA MPH MPOMEKYTOYHOM aTTecTauuu

[Ipu oTBeTE HA BONPOC O0YUAIOIIUNCS TIEMOHCTPUPYET:

3HAHHMA: OCHOBBI TEOPUHM TEIJIOMACCOOOMEHa, 3aKOHbI, OMpEeesIoNIre
MOJIEKYJISIPHYIO TEIJIONPOBOAHOCTh, KOHBEKTHUBHBIN TEIIOOOMEH, TEIUIOBOE U3ITyUEHUE
U MOJICKYJIAPHYIO TU(DPy3Ut0, MPUHLHUIIBI JEHCTBUS U YCTPOMCTBA TEMIOTEXHUYECKUX
YCTAaHOBOK B COOTBETCTBUM C HOPMATUBHOM JTOKYMEHTAILIUEH.

YMEHHUS: TPUMEHSATh 3aKOHBI TEIUIOOOMEHa M MaccooOMeHa, MPUMEHSTh Ha
MPAKTUKE  METOABbl TEOPETUUECKOTO U  IKCIEPUMEHTAJIBLHOIO  MCCJIEAOBaHUSA
TEIIOMAacCOOOMEHa,  PacCUMTHIBATh  TEIJIOBBIE  TMOTOKM  Yepe3  pasIuvHbIe
reoMeTpuyeckre OpMbI CTEHOK.

BJIaJlecHHEe HABBIKAMM: TPOBEICHUS OSKCIEPUMEHTAIBHBIX HCCIEAOBAHUMN
TeriooOMeHa U MaccoOOMEHa, HaBBIKAMH MPOBEACHHUS PACUETOB TEIUIOBBIX MOTOKOB
yepes3 pa3InuHble FTeOMETpHUecKue (POPMBI CTEHOK.

Kpurepnu o11eHKHM YCTHOT0 OTBETAa IIPH MPOMEKYTOYHOM ATTECTANNH

OTJINYHO oOyJaronuics: AeMOHCTPUPYET:

- 3HaHWE MaTepuaia. OCHOBBI TEOPUU TEIUIOMACCOOOMEHA, 3aKOHBI,
OIPENENSIONINE MOJCKYISIPHYIO TEILIONPOBOJIHOCTh, KOHBEKTHBHBIN
TEIUIOOOMEH, TEIUIOBOE U3IYYCHHE W MOJICKYIsIpHYIO nuddysuro,
NPUHIUIBI IEHCTBUS U YCTPOMCTBA TEIUIOTEXHHUUYECKUX YCTAHOBOK B
COOTBETCTBUHN C HOpMaTHBHOﬁ I[OKyMCHTaI_II/Ief/'I, IMPAKTHUKHU
NPUMEHEHHS MaTepuaa, UCUYEPIIbIBAIOIIE U MOCISI0BATEIbHO, YETKO
H JIOTUYHO H3JIaract MaTcpuall, XOpouo OpUCHTUPYCTCA B MaTCpUalic,
HE 3aTPYIHSIETCS C OTBETOM P BUIOU3MEHCHUH 33 IaHHIA;

- yYMEHHE IPUMEHSTH 3aKOHBI TEIUIOOOMEHA U MacCOOOMEHa, IPUMEHSITh
Ha TIPaKTUKE METOJIbl TEOPETUYECKOTO U OIKCIEPUMEHTAIHLHOTO
MCCIIIOBAaHHS TEIIOMAacCOOOMEHa, PAaCCUUTHIBATH TEIUIOBBIE MOTOKH
4yepe3 pasinyHble TeOMETpUYecKre (hOPMBI CTCHOK;

- YCIICIIHOC u CUCTEMHOC BJIAICHUC HaBbIKaMH IMPOBCACHUA
AKCIIEPUMEHTAJIbHBIX HCCIEIOBAaHUI TeMIo0OMEeHa M MaccooOMeHa,
HaBbIKaMU IMPOBCACHUA pacucToB TCIIJIIOBBIX IIOTOKOB ucpes
pa3InyHble TeOMeTpHUeCKHe (POPMBI CTEHOK.

XOpo1Io oOydJaroutuics 1eMOHCTPUPYET:

- 3HAHME MaTepHalia. OCHOBBI TEOPHUM TEIIOMaccOOOMEHa, 3aKOHBI,
OTIPE/ICIISAIONINE MOJICKYJISIPHYIO TEIUIOMPOBOIHOCTh, KOHBEKTHBHBIM
TEMI000MEH, TEIJIOBOEe U3Iy4YeHHEe U MOIEKYIsipHyIo nuddysuro,
MMPUHIUIIBI I[el\/IICTBI/Ifl n YCTPOfICTBa TCINIOTEXHUYCCKUX YCTAHOBOK B
COOTBETCTBUU C HOPMATHUBHOM JOKyMEHTalueill, He JOIMycKaeT
CYIICCTBCHHBIX HGTOqHOCTeﬁ;

- B IEJOM YCIHEIIHOE, HO COJAEp)Kalllue OTIEeIbHBIE MPOOENbl, yMEHUE
MNPUMCHATH 3aKOHBbI TEIUIOOOMEHa U MaCCOO6MeHa, MNPUMCHATHL Ha
MpPaKTUKE  METOABl  TEOPETHUECKOTO M  AKCIEPUMEHTAIBLHOTO
WCCIICIOBAaHMSI TEIUIOMAacCOOOMEHa, PacCUUTHIBATh TEIUIOBBIC MOTOKH
qyepes pa3nuHble reoMeTpruecKkue (POpMbI CTEHOK;

- B IEJOM YCIENIHOE, HO COJepKaliee OTIENbHBIE MPOOeTbl WIH
COTMPOBOXKIAIOIIEECS OTACIbHBIMUA OIIMOKAMHU BIIAJIECHUE HABBIKAMH
MIPOBEJCHUS DKCIEPUMEHTAIbHBIX MCCIEIOBAaHUN TemiooOMeHa H
MaccooOMeHa, HaBBIKAMH TIPOBEICHHS PACUETOB TEIUIOBBIX MOTOKOB
Yyepes pas3IuvHbIe TeOMEeTPUIECKIe (OPMBI CTCHOK.

YAOBJICTBOPHUTEJILHO 00y4aroImuics 1IeMOHCTPUPYET:
- 3HAHUS  TOJBKO OCHOBHOTO  MaTepuaja. OCHOBbl  TEOpHUHU
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TEIJIOMaccoOOMeHa,  3aKOHBL,  ONpPENENSIIONIME  MOJEKYJISIPHYIO
TEIIONPOBOAHOCTD, KOHBEKTUBHBI  TEIJIOOOMEH,  TEIJIOBOE
U3ITydYeHUE M MOJEKYISIpHYI0 AUPQY3UI0, MPUHLMIBI ACUCTBUS H
YCTPOMCTBA TEIUIOTEXHUYECKUX YCTAHOBOK B COOTBETCTBUM C
HOPMAaTUBHOM JOKYMEHTAIleil, HO He 3HaeT JeTajeil, JOMmycKaeT
HETOYHOCTH, IONYCKAaeT HETOYHOCTH B (HOPMYyITMPOBKAX, HAPyIIACT
JIOTUYECKYI0 TIOCJTIEIOBATEIbHOCT, B HU3JIOKEHUU MPOrPaMMHOTO
MaTepuania;

- B LIEJIOM YCIIEUIHOE, HO HE CUCTEMHOE YMEHHUE INPUMEHATH 3aKOHbI
TeriooOMeHa U MaccooOMEHa, MPUMEHSATh Ha MPAKTUKE METOJbI
TEOPETUYECKOI O u AKCIEPUMEHTAIBHOIO UCCIIEI0OBaHUS
TEIJIOMaccoOOMEHa,  PacCUUTHIBATH  TEIUIOBBIE  IOTOKH  uepe3
pas3InYHbIe TeOMETpUIECKre (POPMBI CTEHOK;

- B LEJIOM YCHEIIHOE, HO HE CHUCTEMHOE BIaJCHUE HaBbIKaMU
NPOBE/ICHUST SKCIIEPHUMEHTAIBHBIX HCCIIEOBAHUN TEIUIOOOMEHa |
MaccooOMeHa, HaBBIKAMH IPOBEICHHS PACUETOB TEIUIOBBIX IOTOKOB
yepe3 pa3InyHble TeOMETpHYECKie (JOPMBI CTEHOK.

HEy/10BJIETBOPHUTEIHLHO o0yyaromuics:

- HE 3HaeT 3HAYMUTEJbHOW YacTW MPOrpaMMHOIO Marepuaia, II0X0
OpUEHTHUPYETCSI B MaTepuajie. OCHOBBI TEOpUHU TEIJIOMaccOOOMeEHa,
3aKOHBI,  ONPEACIAIONIME  MOJIEKYISAPHYIO  TEIJIONPOBOJHOCTS,
KOHBEKTHUBHBIN TEIJIOOOMEH, TEIUIOBOE W3JIyYEHUE M MOJIEKYJSPHYIO
T dy310, TPUHIMIBL JEHCTBUS M YCTPONCTBA TEIMIOTEXHUYECKUX
YCTaHOBOK B COOTBETCTBUU C HOPMAaTUBHOH JOKYMEHTAlMEH, HE 3HAeT
NPAaKTUKY TPUMEHEHUs MaTepuana, JOIYCKaeT CyYIIECTBEHHbIE
OIIINOKH;

- HE YyMeeT IMpPUMEHITh 3aKOHbl TEIIOOOMEHa U MaccoOOMEHa,
OPUMEHSATh ~ Ha  HIpPaKTUKE  METOJIbl  TEOPETHYECKOro - U
AKCIIEPUMEHTAJILHOTO U CCIJIEIOBAHMSI TerIoMaccooOMeHa,
paccUUThIBaTh TEIUIOBBIE IMOTOKHU Yepe3 Pa3IMYHble '€OMETPHUUECKUE
(GOpMBI CTEHOK, JONMYCKAaeT CYUIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C
OOJIBLIIMMM 3aTPYAHEHUSIMH BBIIIOJHIET CaMOCTOSTENIbHYIO paloTy,

OOJIBIIMHCTBO 3a/1aHM, IIPELYCMOTPEHHBIX IIpOrpaMMon
JUCLHUIIINHBL, HE BBIIIOIHEHO;
- oOyuaromumiics HE BIIAZICET HaBBIKAMU IIPOBEICHUS

SKCIICPUMCHTAJIbHBIX I/ICCJ'IC,ZLOBaHI/Iﬁ TEeIUIOOOMEHA H MaCCOOGMCHa,
HaBbIKaMMW  MPOBCACHHUA  PACUCTOB  TCIJIOBBIX  IMOTOKOB  4Y€pPE3
pa3jInuHbIC reoOMCTPpHUICCKUC (pOpMBI CTCHOK, A0ITyCKaeT
CYIICCTBCHHBIC OHII/I6KI/I, ¢ OOJpIMMHU 3aTPYAHCHUSAMU BBIIIOJIHACT
CaMOCTOATCIIBHYIO pa60Ty, OOJIBIIIMHCTBO MpeaAYCMOTPCHHBIX
npor*paMMoﬁ JUCIHMITIIIMHBI HE BBIIIOJTHCHO

4.2.2. Kputepuu OLlCHKH O0TBETAa NIPH YCTHOM OTYeTe 10 JIa0opaTOpHbIM padoTam

[Ipu ycTHOM OTUeTe 1Mo JaO0OpaTOPHBIM paboTaM OOYyHAIOIIUNICS TEMOHCTPUPYET:

3HAHMA: OCHOBBI TEOPUH TEIJIOMACCOOOMEHa, 3aKOHBI, OMPENEISIONINe
MOJICKYJIIPHYIO TETUIONPOBOJHOCTh, KOHBEKTHUBHBIN TEMI000MEH, TEIIJIOBOE U3TyUCHUE
U MOJICKYJISIpHYIO T y3uto, MPUHIUTIBI JEHCTBUS M YCTPOMCTBA TEMIOTEXHUYCCKUX
YCTaHOBOK B COOTBETCTBUM C HOPMATUBHOW IOKYMEHTALUEH.

YMEHHUSI: TPUMEHSATHh 3aKOHBI TEIUIOOOMEHa M MaccooOMeHa, MPUMEHSATh Ha
MPAKTUKE  METOABbl TEOPETUYECKOTO U  AKCIEPUMEHTAJIbHOIO  MCCIEAOBaHUS
TEIJI0MaccooOMeHa.
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BJajiecHHe HABBIKAMHU: TPOBEJACHUS OKCICPUMEHTAIBHBIX HCCIIECIOBAHUN
TeruiooOMeHa 1 MaccooOMeEHa.

Kpurepuu oieHKH 0TBeTA MPHU YCTHOM OTYeTe 10 JIA00PATOPHBLIM padoTam

OTJIMYHO o0yyJaromuiics AeMOHCTPUPYET:

- 3HaHHE OCHOBHBIX IOHATHH IO TEME 3aHATHS; BJIaJCHWE TEPMUHAMH H
WCTIONIb30BaHUE HUX TIPU OTBETE; YMEHHE OOBSCHHUTH CYIIHOCTH MPOBEACHUS
OTIBITA, JIeNaTh BBHIBOJBI M 0000IIEHUs, JaBaTh apryMEHTHPOBAHHBIE OTBETHI
Ha MIOCTaBJICHHbBIC BOIPOCHI

XO0poIIo 00yJarouiicst IEMOHCTPUPYET:

- 3HAaHWE OCHOBHBIX ITIOHSATHH IO TEME 3aHATHUS; BJIAJCHUEC TEPMHHAMH U
WCTIONB30BaHNE MX MPHU OTBETE; YMEHHE OOBSCHUTH CYIIHOCTH MPOBEIACHUS
OTbITa, HO 3aTPyAHAETCS JeNnaTh BBIBOABI W OOOOIIEHHSA, JaeT
MMOBEPXHOCTHBIE OTBETHI HA MIOCTABJICHHBIC BOPOCHI

Y/IOBJIETBOPUTEIHLHO 00yYaIOUUICs IEMOHCTPUPYET:

- 3HAHME OCHOBHBIX IIOHATHI 10 TeME 3aHATHS; BJIAJACHHE TCPMHHAMH, HO
UMeeT 3aTPYIHEHHS C UCMOIb30BAHUEM HX TPH OTBETE; YMEHHE OOBSICHUTH
CYIHHOCTI) HpOBCI[CHI/ISI OIlbITa, HO 3an}/ILH$I€TC51 JeJIaTb BBIBOOABI U
000011eHYs, OIMOaeTCsl B HEKOTOPHIX OTBETaX Ha MOCTABICHHBIE BOIPOCHI

HEY1OBJIETBOPUTEIbHO o0yJaromuifcs:

- HE 3HaeT OCHOBHBIX MOHATHUH MO TeMe 3aHATHS; MJI0XO BiajeeT TEPMHHAMHU,
U UMeeT 3aTpyJHEHHs C HCIOJb30BaHHMEM WX IpPH OTBETE; HE YyMeEeT
OOBSICHUTH CYIIHOCTh IIPOBEACHUS OIBITA, U 3aTPYIHSACTCS JAeIaTh BHIBOIBI U
0000111eHMsI, HE TPABUIBHO OTBEYAET HA OCTABJICHHBIE BOIIPOCHI

4.2.3. KpuTepuu OlleHKHU BbINOJHEHNUSI TUIIOBBIX PACYETOB

[Tpu BBINOJSTHEHUH TUIIOBBIX PacYETOB 00YYAIOIIUNCS JEMOHCTPUPYET:

3HAHHMA: OCHOBBl TEOPUM TEIJIOMACCOOOMEHa, 3aKOHbI, ONpPEIEISIOIINe
MOJIEKYJIIPHYIO TEIUIONPOBOJHOCTb, KOHBEKTUBHBIN TEMI0O0OMEH, TEMIOBOE U3TyUYECHUE
Y MOJIEKYJISIpHYIO AU Dy3HIO.

YMEHHSI: TPUMEHATHh 3aKOHBI TEMIOOOMEHAa M MaccoOOMeHa, PacCUUTHIBATH
TEIJIOBBIE MIOTOKU Yepe3 pa3InyHble FT€OMETPUUECKUE (POPMBI CTEHOK.

BJa/IecHHe HABBIKAMM: TPOBEJCHUS pPAcCuye€TOB TEIJIOBBIX IIOTOKOB Yepe3
pa3ianyHble reoOMeTpruecKue (HOpMbl CTEHOK.

KpnTe HHU OICHKH BbINNOJTHCHHA THIIOBBIX PACY€TOB

OTJIMYHO o0yyJaromuiics 7eMOHCTPUPYET:
MPaBUIBLHOCTh  PACUETOB, COOTBETCTBHE JACHCTBYIOIIMM  HOPMATHBHBIM
TpeOOBaHMSIM; YMEHHE OOBSICHITh U 00OCHOBBIBATD BHIMIOJTHEHHBIEC PEIICHUS.

X0po1o o0yJaromuiics AeMOHCTPUPYET:

MPaBMJIBHOCTh PAacyeTOB, TIIOCIE€ CBOEBPEMEHHOIO YCTPaHEHHS OIIMOOK,
COOTBETCTBHE JCHCTBYIOIIMM HOPMAaTHBHBIM TPEOOBAHUSAM; YMEHUE OOBSICHSITDH
1 000CHOBBIBATH BHIIIOJIHEHHbIE PELICHUSI.

YAOBJIETBOPHTEIBLHO oOyuJaromuiics JeMOHCTPUPYET:

HE3HAYNTEIbHBIE OMMUOKN B TNPABWJIBHOCTH PAacUeTOB (BBISBIEHHBIE OIIMOKHU
yCTpaHEHbl [OC€ TOBTOPHOW TPOBEPKH), COOTBETCTBHE JECHCTBYIOLINM
HOPMAaTUBHBIM ~ TpeOOBaHMSIM; IOBEPXHOCTHOE yMEHHE OOBSICHATH H
000CHOBBIBATh BHITIOJHEHHBIE PEIICHUSI.

HEY/JA0BJIETBOPUTEILHO obyJaroruiics:

BBITIOJTHIJI pacyeThl C OIMMOKaMH, 4YTO HE COOTBETCTBYET JIEHCTBYIOIIUM
HOPMATHBHBIM TpeOOBaHWAM, HE MOXET OOBICHATP H OOOCHOBBIBATH
BBITIOJTHCHHBIC PETICHUS
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4.2.4. Kputepum OLleHKH pellleHUs1 CUTYAIlHOHHOM 32124

[Ipu pemeHun CcUTyallMOHHOM 3aaud B INPOMEKYTOYHOM  aTTECTALUU
oOy4aroLuics 1eMOHCTPUPYET:

3HAHUSI: OCHOBBI TEOPUM TEIIOMAacCOOOMEHA, 3aKOHBI, OIpPENEAIOLIIe
MOJIEKYJIIPHYIO TEIUIONPOBOJIHOCTh, KOHBEKTUBHBIN TEINIOOOMEH, TEINIOBOE U3IIy4EHUE
U MOJICKYJISIpHYIO U y3HIo.

YMEHHsI: TNPUMEHATh 3aKOHbl TEMJIOOOMEHa M MaccOOOMEHa, pacCUMTHIBATH
TEIUIOBBIE MIOTOKH YEPE3 pa3IMUHbIE T€OMETPUUECKUE (POPMBI CTEHOK.

BJa/IcHHEe HABBIKAMM: TPOBEJCHUS pPAcCUYe€TOB TEIUIOBBIX IIOTOKOB YEpe3
pa3iInyHble TeOMETpUUecKre (POPMBI CTEHOK.

KpuTepun ouieHKH penieHusi CHTYallHOHHOM 3a/1a4u

OTJIUYHO 00yJarouiicst ITEMOHCTPUPYET:

- TMpaBWIbHBIM OTBET Ha BOMPOC 3a/lauu; TPaMOTHBIHN, MOCIeI0BaTEeNbHBIA X0/
pelieHusl  3aJayd; HE  JIOMYCKAaeT  HETOYHOCTEH, HCUEpIBIBAIOLIE,
MOCJIE0BATENIbHO, YETKO U JIOTUYHO M3JIaraeT MaTepHal, He 3aTpyIHSEeTCs ¢
OTBETOM ITPH BUJIOM3MEHEHHUH 3aJaHHI;

X0pOo1Io o0yJaromuiics AeMOHCTPUPYET:

- IPAaBWIBHBINA OTBET HAa BOIPOC 3aJa4M; 'PAMOTHBIM, [TOCIEIOBATEIBHBINA X0
pEIIeHnsT 33aud; HO JOIyCKAaeT HETOYHOCTH, IMOCIEAOBATENBHO, YETKO H
JOTUYHO HW3JIaraeT MaTepuan, He 3aTpyAHsercsi C OTBETOM IIpH
BUJIOM3MEHEHUM 3aJaHUN

Y/I0BJIETBOPUTEIHLHO o0yyJaromuiics AeMOHCTPUPYET:

- TpPaBWIBHBII OTBET HAa BOMPOC 3a/ayd; IyTaeTcs B IIOCIIEIOBATEIHHOCTH
pelIeHusl 3ajadd; JOMyCKaeT HETOYHOCTH, COMBYMBO H3JaraeT MaTepual,
3aTPyAHSIETCS] C OTBETOM MPHU BUJOU3MEHEHUH 3aTaHuiH

HEY/10BJICTBOPUTEJILHO 00yYaIOIUICs IEMOHCTPUPYET:

- HE IPaBWIbHBIA OTBET Ha BOMNPOC 33Jayd; MyTAETCS B MOCIEAOBATEIbHOCTH
peleHus 3ajadd; JIOMYyCKAET HETOYHOCTH, 3aTPYIHSETCS C OTBETOM IIpU
BUJIOM3MEHEHUM 3aJaHUN

4.2.5. Kputepuu oueHKH A0KJIaaa

[Tpu moaroroBke A0KIaAa 0OYUIAIOIMIUIACS JEMOHCTPUPYET:

3HAHUSI: OCHOBbI TEOPHHM TEIJIOMacCOOOMEHa, 3aKOHBI, ONpEIeIISIOIINe
MOJIEKYJISIPHYIO TEIUIONPOBOAHOCTh, KOHBEKTUBHBIN TEMJI000MEH, TEIJIOBOE U3ITyuyeHHUE
U MOJIEKYJSIpHYIO AU(Qy3UI0, TPUHIMIIBI AEHCTBUS U YCTPONUCTBA TEIUIOTEXHUYECKUX
YCTaHOBOK B COOTBETCTBUHM C HOPMATUBHON JOKYMEHTAIUEN.

YMEHHUSI: MPUMEHATHh 3aKOHBI TEIUIOOOMEHa M MaccoOOMEHa, MPUMEHSATh Ha
IPAKTUKE  METOABI  TEOPETHUYECKOTO W DKCIEPUMEHTAJIBbHOIO  MCCIEAOBAHUSA
TEIJIOMAacCOOOMEHa,  PAacCUMTHIBaTh  TEIUIOBBIE  IMOTOKM  Yepe3  pa3juvHble
reoMeTpudeckue (HopMbl CTEHOK.

BJIaJlcHHE HABBIKAMM: TIPOBEICHUS OKCIIEPUMEHTAIBHBIX HCCIEAOBAHUN
TEMJI000MEeHa U MaccooOMEHa, HAaBBIKAMHM IPOBEICHUSI PACUETOB TEIJIOBBIX IMOTOKOB
yepes3 pa3inyuHble FreoOMeTpruecKre (POPMbI CTEHOK.

Kpurepuu oueHkH q0KjIana

OTJIUYHO 00yJarouuiicst IEMOHCTPUPYET:
- XOpoIlee pacKphITHE BEIOPAHHOM TEMBI JOKJIAJA, I/I€ YeTKO 0003HAYaEeT IeNTH
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Y 3a7a4M, MPEICTaBIsACT CBOE MHEHHE MO MOBOJY IMOCTaBICHHOW 3aJaud,
MpeJIaracT BO3MOXKHBIE ITyTH PEIIeHUs] MPOOIEMBI.

X0pOo1Io 00yJarouuiicst IEeMOHCTPUPYET:
- XOpollee pacKpbITHE BHIOPAHHOM TEMBI TOKIIA/1a, TAe YeTKO 0003HAYaeT Leln
W 3aJa4d, HO T[IOBEPXHOCTHO pACKPhIBa€T CBOE MHEHHE II0 TOBOIY
MTOCTABJICHHOH 3aJa49H, TpeiaraeT HEKOTOPbhIE MyTH PEIICHUs TPOOIeMBbI
Y/IOBJIETBOPUTEIHLHO o0yyJaromuiics AeMOHCTPUPYET:

- IOBEPXHOCTHOE PACKPBITHE BHIOPAHHOW TEMBl JOKJIana, TAe YaCTHYHO
dopMynHpyeT IeaM W 3aJadd, HE PAcCKpHIBAET CBOE MHEHHE IO TOBOIY
NOCTABICHHOM 3aJa4yd, NpeIaraeT OOIIEU3BECTHbIE IIyTH PEIICHUSA
npoOJIeMBI.

HEYy0BJIeTBOPUTEIBLHO

00yYarOIIHIACS

- HE pacKpbIBacT BBHIOPAHHOW TEMBI JOKJIA/a, OMIMOAETCS B MOCTAHOBKE Ieeh
W 3a7a4, He GOPMYJIMPYET CBOE MHEHHE M0 MOBOAY MOCTABICHHOU 3a1auH,
HE MPe/IaracT MyTH PEIICHHsI MTPOOIEMBI

Pazpabomuux: oouenm, Ilankoesa T. A. Tzee/ —

(momrfiuce)
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