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1. ®opmMupyemble KOMIIETEHIIMH U MHANKATOPBI UX JOCTUKEHUS N0 JUCHUIINHE (MOAYI10)

[IK-1 CrnocobeH K y4acTHIO B HCCIEIOBAaHUSAX (PUIUKO-TEXHUYECKUX IPOLIECCOB, OOBEKTOB,
METOJIOB ¥ CPE/CTB, K MOUCKY U aHAJIM3Y HAyYHO TEXHUYECKOH MH(POPMAIIUHU, OTEYECTBEHHOTO U
3apy0eKHOT0 OMbITa B Mpoliecce MpodhecCuoHalbHOM 1eTeTbHOCTH

Mudp [Tnanupyembie Kputepuu onieHnBanus pe3ysibTaToB 00y4eHUs
KOMIIETEH |pEe3y/bTaThl

117071 0o0yueHus (B
COOTB. C YPOBHEM
OCBOEGHUS
KOMIIETEHIIUHN)

HCYOOBJICTBOPUT | YAOBJIICTBOPUTC | XOPOILIO OTJIMYHO
CJIBHO JBHO

ITK-1 IK-1.1 ®parmenTtapubie | B menom B nemom | YcmemnmHoe u
3HATh: HaBBIKH. YCIICIITHOE, HO | YCIICITHOE, |CHCTeMaTude
COBPEMEHHOE HE HO CKOE
COCTOSIHUE CUCTEMATHYECK |COJEpIKaIl |IPUMEHEHUE
AJIEKTPOIHEPTeTUY 0€ IPUMEHEHHE | ee HaBBIKOB
€CKOH CHCTEMBI 1 HABBIKOB oTpesiesieH
TEH/ICHINH €€ HBIC
pa3BUTHS, pOoOEIIbI
COBPEMECHHBIC NPUMEHEHH
JOCTHKCHUS sl HABBIKOB
HAYKU U
NepeaoBoOr
TEXHOJIOTUH B
obnactu
AJIEKTPOIHEPTETUK
M

HOPMAaTHUBHO-
TEXHHYECKYIO
JIOKYMEHTAITHUIO,
periiaMeHTHP YOI
yI0 paboty
IIEKTPOIHEPTETUY
€CKUX 00BEKTOB U
CUCTEM U
UCTIONB3YEMYIO
pH UX
MPOEKTUPOBAHUH;
THUIIBI K
XapaKTePUCTUKU
AIEKTPOOOOPYIOBA
HUS,
UCTIOJTB3yEeMOT0
npu
MPOCKTUPOBAHNH;
OpTaHHU3AIHI0 U
TTOPSITTOK
MPOEKTUPOBAHUS
CUCTEM H UX




00BEKTOB.
[1K-1.2

YmMmern:
MOATOTOBUTH
MCXOJIHBIC IaHHbIE
JUTSl IPOBEJICHUS
pacyeros, a
MMEHHO,
COCTaBUTb CXEMY
3aMeIleHHS
ANEKTPUYECKON
CETHU WM CUCTEMBI
B LICJIOM JIJISA
pacuéTa pexKnumMoB
MIpU pa3BUTUHU
CETH WIH
CHUCTEMBHI,
BBIIIOJIHUTD
pacuersl
napameTpoB
SHEPrOCUCTEM.
[1K-1.3

Baaners paboTsl
CO CIIpaBOYHOM
JUTEPATYpPOU U
HOPMAaTHUBHO-
TEXHUYECKOU
JOKyMEHTauuen
MIPU BBITIOJHEHUHN
IIPOEKTOB

2. ITacnopT ¢oHIa OLEHOYHBIX CPEACTB MO AUCHHUILIUHE (MOILYJII0)

KOHBEKTUBHOI'O
TerIooOMeHa 1

moI00us 1
Pa3MEpHOCTHU K

KOHBCKTHBHOT'O

MNPUMCHCHUC MCTOIOB

HU3YUYCHUTIO IPOIECCCOB

Ne Kontpomupyemsie Kox xoHTpOonupyemon HanmenoBanue

n/m paszensl (TeMbI) KOMIIETEHIINH (MM ee OLIEHOYHOTO CPEe/ICTBA
JVCIATUTHHBI YacTH)

1. OcCHOBHBIE TIOHSTHS 1 IK-1 Ompoc. [IpakTrueckoe
OIIpeEICHUS 3asaTue. [Ipesenranns.
TEII000MEHa.

2. JuddepenunanbHoe [1K-1 Omnpoc. IIpakTruueckoe
yYpaBHEHHUE 3asaTue. [Ipesenranns.
TEIJIONPOBOJHOCTH U
€ro peuIeHne

3. Cucrema ypaBHEHHI I1K-1 Ompoc. [IpakTnueckoe

3aHATHUC. Hpe3eHTauI/15{.




TEII000MeHa.

4, Tennonepenava u IK-1 Ompoc. [IpakTrueckoe
TUIPaBIMYECKOE 3anstue. [Ipesenranus.
COIIPOTHUBIICHUE TIPU
BBIHY/ICHHOM T€UEHUU
KHUJIKOCTU B KaHAJaXx.

OO6Ttekanue TpyOOK U
ny4ka Tpyo

5. Tennoornaua npu IK-1 Omnpoc. [IpakTuyeckoe
CcBOOOHON KOHBEKLIUU 3ansaTue. lIpesenranus.

6. TennooOomen npu IK-1 Ompoc. [IpakTrueckoe
(hazoBbIX 3anstue. [lpesenranus.
MIPEeBPALICHUSIX.

1. Temoobmen IK-1 Ompoc. [IpakTrueckoe
n3nydyenreM. CrioxHbIN 3anarue. [Ipesenranus.
TETI000MEH.

8. MaccoobmeH. [1K-1 Ompoc. [IpakTuueckoe
OCHOBHBIE TIOHATHUS U 3anstue. [IpesenTanusi.
oTpeieNeHusl.

9. Maccootnaya. IK-1 Ormpoc. [IpakTrueckoe
Matemaruueckoe 3anstue. [Ipesenranus.
OTHCaHUE U aHAJIOTHUs
MIPOLIECCOB Macco- U
TEII000MeHa

10. Ternoruapasmuueckuii | [IK-1 Ompoc. [IpakTrueckoe
pacuer TermI000MEHHBIX 3anstue. [Ipesenranus.
anmnaparoB

3. Kommiexktsr ®OC.

3.1. IlepeyeHb OLIEHOYHBIX CPEICTB

n/n | HaumenoBanme | Kparkast XapakTepHCTHKAOIEHOYHOTO CPE/ICTBA [IpencraBnenue
OLIEHOYHOTO OLIGHOYHOTO CPEJCTBA
cpeacrtsa B QoHze

1 Komnnoksruym CpencTBo KOHTPOJISl yCBOCHHUs yueOHOromarepuana | Bonpocsl mo temam /

TEMBI, pa3/iena Wik pa3aeIoBANCLIUILTNHEI, pa3aenaMIuCUUIUINHBL
OpPraHN30BaHHOE KaK yueOHOe 3aHSITHE B BUJIE

co0eceoBaHUs

mpernoaBares ¢ 00yJaroImuMHCs

2 Hoxknan, [IpoayxT camocTosTENEHOM paboThI CTYACHTA, Tembl 10KI110B,

coo01ieHune MPECTaBISIIOMINI OO0 MyOIMYHOE BBICTYIJICHHE | COOOIIEHHUH
ITo pemenuto onpeneneHHon yaeOHo-
MPAaKTUYECKOM,ydeOHO-HCCIe0BATENBCKON HITH
Hay4YHOU TEMBI




3 Pegepat [IpoayxT camocTosATENBHOM paboThI CTYACHTA, Tems! pehepaTon
TIPEACTABIISIFOIIII COOO0M KpaTKOe U3JI0KCHHE B
MUCbMEHHOM BHJIE TIOTyYEHHBIX PE3yIbTaTOB
TEOPETUUECKOTO aHaJIN3a ONpeleIeHHON
Hay4JHOW(y4eOHO-HCCIIeT0BaTENECKOM ) TEMBI, Te
aBTOP PAaCKpPbIBACT CyTh UCCIEAYEMOM IPOOIEMBL,
MPOBOJUT Pa3IMUHbIC TOUKU 3PEHUS, a TAKKE
COOCTBEHHBIE B3TJISBI 110 TEME.

4 3auer ¢ onenkoii | toroeas hopMa OIEHKH 3HAHUIA. Bomnpocs! k
3a4ery

3.2. TeMbl npakTHYeCKUX padoT

TeMbl ¥ IVIAHBI NPAKTUYECKUX 3aHATHI

IIpakTuyeckoe 3anaTue (B ¢gopme cemumHapa) 1 (24.) Tema «OcCHOBHbIE NOHATHS U
onpeaeleHHs TeMJIO0OMeHA.»

Bonpocs! mist 06cyxaeHus:

1. BepHo nu, 4TO MeXAy CTEHKaMM, pa3JICJICHHBIMU CJIOEM ra3za, MOXKET CYLIECTBOBAaTh KakK
KOHBEKTHUBHBIN TEINIOOOMEH, TaK U TEIIO0OMEH U3JIydeHrueM?

2. Bo3MOXeH T1 KOHBEKTUBHBIHN TEIIIOOOMEH B TBEPIOM Teie?

3. SIBnsieTcs 1M MPOLIECC TETUIONepeaayu IEMEHTAPHBIM MIPOLIECCOM?

4. SIBnsercs U Mpolece TEMIO0TAauy AIEMEHTapHBIM MpoLieccoM?

5. Bo3M0XHO 1111 sIBIEeHUE MaccOOOMEeHa MPU OTCYTCTBHUH KOHBEKIHH?

C/P PaboTta ¢ peKOMEHIOBAaHHBIMU UCTOYHHUKAMU

Pexomennyemas nureparypa: ocHoBHas - 1, 3, 4. Temsl g nanucanus pedeparon: 1. Kpussie
pacripeiefieHusi TeMIeparyp B Tejle i Pa3IdyHbIX MOMEHTOB BPEMEHHM MpPU TPAHUUHBIX
yenoBusix I, II, III poma. 2. "HampaBnstomas" TO4YKM 0pu H3MEHEHUH Kod(dduimenra
teriootnadn. 3. Pusnmyeckuil cmbica KputepueB mnoaobus buo m @ypre. 4. Biusgnue
KodpUIIMeHTa TEeMIIepaTypoOrpPOBOAHOCTH Ha CKOpPOCTh oxNaxaeHus Tena. 5. CyIIHOCTh
perymnsipHoro pexxuma. 6. CylHOCTh METOla KOHEYHBIX pa3HocTel. (Tema pedepaTa BeIOHpaeTcs
M0 COTJIACOBAHHUIO C MIperoaBaTesieM).

IIpakTyeckoe 3ansitue 2 (2 4.) Tema «IndpepennnaibHoe ypaBHeHHE TENJIONPOBOIHOCTH
U ero peuieHue.»
Bonpocs! 1i1s1 00cyKIeHAA:

1. Moryt 11 u30TepMHUYECKHEe TOBEPXHOCTH NIepeceKaTbes?

2. JlocTaToyHO 1M 3HATh TPaJUEHT TEMIEpPaTypHOro IOJis, YTOOBI OINpPENEeNUTh Pa3HOCTb
TEMIEPATYpP MEXAY TOUKaMHU 107
3. MoxHo 1 paccMmarpuBath au(p(depeHIralbHOe YpaBHEHHE TeIuionpoBoaHocTH dypre kak
OJIHY U3 (OpPM 3aKOHA COXPaHEHUS SHEPrun?

4. Bxogat nu ¢pu3ndecKkre mapaMmerphl Tejna B COCTaB YCIOBUN OJHO3HAYHOCTH, HEOOXOUMBIX
JUTst perieHus quddepeHInaIbHOro ypaBHEHNS TeIIONPOBOAHOCTH?
5. ToX/1eCTBEHHBI JIU OHATHS "YCIOBHS OJJHO3HAYHOCTH" U "KpaeBble ycinoBus'?
6. B yem oTiinune k03(pPUIMEHTOB TEIIONPOBOIHOCTH U TEMIIEPATYPOIIPOBOJHOCTH?

IIpakTuyeckoe 3anaTHe 3 (2 4.) Tema «CucremMa ypaBHeHHil KOHBEKTHBHOI'O TelJ1000MeHa
U NPMMEHeHHe MeTO0B MOoA00Usl U Pa3MEPHOCTH K M3y4YEeHHIO NPOLECCOB KOHBEKTHBHOIO
TeNJI000MeHa.»

Bonpocs! 1is1 00cyKIeHus:

1. Kakue gaxTopsl BIUSIOT HA HHTEHCHUBHOCTh KOHBEKTUBHOTO TEIJI000MeHa?



2. Moxer 5 cBOOOMHAS KOHBEKIHS BIHSITh HAa TEIUIOOTAAYy B YCIOBUSX BBIHYXICHHOTO
NBIKEeHUA?

3. Moryt 11 coBIaaaTh Mo TONIMHE THAPOAUHAMUYECKUHN U TETIJIOBOW MTOTpaHUYHBIE CI0U?

4. Cohopmynupyiite Qusznueckuii cmbica auddepeHuaIbHbIX ypaBHEHUH' KOHBEKTUBHOIO
TEr1000MeHa.

5. Omnpenenure ycIoBUS OJHO3HAYHOCTH JJIsi MPOIECCOB TEIUIOOTIA4YM IMPU CBOOOJHON H
BBIHYKJICHHON KOHBEKIIUU.

IIpakTnyeckoe 3ansatue (B ¢opme cemunapa) 4 (2 4.) Tema «Temnoneperaua wu
THAPABJIHYECKOe CONPOTHBJIEHHE NPH BbIHYKICHHOM TeYeHMH KUIAKOCTH B KaHaJIaX.
Oo0Texkanne TPyOOK U My4YKa Tpyo0.»

Bonpocs! 1J1s1 00cyKIeHus:

1. OnMHAKOBBI JIM 3HAYEHUS MECTHOTO U CPEeAHEro KO3 QHUIIMEHTOB TEIJIOOTAaYd Ha Y4acTKe
TEPMUYECKOH cTabunu3aum?

2. Jlomyckaercsi 11 NPUMEHEHUE PacueTHBIX (HOPMYJI, COOTBETCTBYIOIIMX TEUCHHUIO B KPYIJIBIX
TpyOax, /Ui pacyera TeII00Tauu MPH MONEPEIHOM OMBIBAaHUU TPYO?

3. OnuHakoBbl JIM MeCTHbIe KOA((DUIMEHTH TEMJIOOTAAYU IO OKPYKHOCTH TpPyObl mpH
MOTIEPEYHOM €€ OMBIBAHUU KUAKOCTHIO?

IIpakTnyeckoe 3ansatue (B ¢opme cemunapa) 5 (2 4.) Tema «Temnonepenaya wu
THAPABJIHYECKOe CONPOTHBJIEHHE NPH BbIHY:KICHHOM TeYeHHH JKMIKOCTH B KaHajax.
O0rTexkanune TpyOOK M my4Ka TpyO.»

Bonpocs! 1J1s1 00cyKIeHus:

1. Kak 3aBUCUT KO HHUIMEHT TEIUIOOTAAYH OT YTila aTaku P MONEPEYHOM OMBIBAHUH TPYObI?
2. Kak Bauser Ha BeIMUMHY KOX(QQUIMEHTa TEMJIOOTIaud IIaXMaTHOE WJIM KOPHUIOpPHOE
pacrosioxeHue Tpyo B myuke?

3. Temnootnaya npu cBOOOAHOM JBMKEHUU JKUAKOCTH B 0OJBIIOM 00BEME U B OTPaHUYCHHOM
IIPOCTPAHCTBE.

4. I1y3bIpbKOBBIN U IUIEHOYHBIN PEXUMBI KMIIEHUS KUAKOCTH. KpuTHUeckne 3HaueHus TEIIOBOU
Harpy3KH, TEMIIEPaTypHOTO Harmopa u Kod((UIHeHTa TeII00TJauu

IpakTnyeckoe 3anstue (B gopme cemunapa) 6 (2 4.) Tema «Tenmoornaya npu ¢cBoOOIHOM
KOHBEKIUW

Bonpocs! 1i1s1 00cyKIeHAsA:

1. Kak meHsieTcs MecTHBIA KO3 (ULMEHT TEIJI00TAaYH B10JIb BEPTUKATIBLHOW CTEHKN?

2. 3aBucHT 1 K03()(HUIIMEHT TemI00Taauu OT (JOpMBI, pa3Mepa U MOJIO0KEHUs TEII00TAaroIeH
MOBEPXHOCTU IIPU CBOOOIHOM JABUKEHUU KHUAKOCTU?

3. YkaxxuTe 0COOEHHOCTH pacueTa TEIUIO0TAaYl B OTPaHUYEHHOM 00BEME.

4. Kakue mpoueccel TemIoOOMEHa  XapaKTepU3yeT OSKBUBAJIEHTHBIM  KO3()UIIMEHT
TEIIONPOBOAHOCTH?

IIpakTyeckoe 3ansiTue (B popme cemunapa) 7 (2 4.) Tema «Tennmoornaya npu cBo0O0 HOM
KOHBEKI[ UMW

Bonpocs! 1i1s1 00cyKIeHAsA:

Temoornaua nmpu cBOOOJAHOM ABMXKEHHUU KUAKOCTU B OOJIBIIOM O0OBEME M B OIPaHUYEHHOM
IIPOCTPAHCTBE.

ITy3bIpbKOBBIN U TUICHOYHBIM PEXKUMBI KUIIEHHS KUAKOCTH. KpuTnueckne 3HaueHus TEIUIOBOM
Harpy3kH, TEMIIEPaTypHOIro Harmopa u ko3¢ uIreHTa TerooTIauu.

IIpakTuyeckoe 3ansitue (B ¢popme cemunapa) 8 (2 4.) Tema «TemsiooomMen npu ¢a3oBbIxX
NnpeBpaleHHsX.»

Bonpocs! 1is1 00cyKIeHus:

1. I[Tosicuute pu3nueckuii MEXaHU3M TEIJIO0OMEHA MTPU KUTIEHHUH.

2. Kak mensiercst K03(ppUIMEHT TEMIO0TAaYH B 3aBUCUMOCTH OT PeKUMa KUIIEHUS ?



3. B uem ¢usnueckuit mexanusm. I u Il kpusucoB kunenus?

4. Kak 3aBUCUT MUHUMAaJIbHBIN paguyc MapoBOro My3bIpsi OT TEMIIEPATYPHOIO Hamopa?

5. IlosicHuTE peXUMBI KUIIEHUS KUAKOCTU B BEPTHUKAIbHOW TpyOe M BO3HHKHOBEHHE KpHU3HCa
kunenus Il pona

IIpakTnyeckoe 3ansitue (B popme cemunapa) 9 (2 u.) Tema «Temsoo0MeH u3JIydeHHEM.
CoxXHbIii TEN1000MeH.»

Bomnpoce! 1151 00cy:KaeHus:

1 1. [TosicHuTe NOHATHE IPUBEIECHHAS CTENIEHb YEPHOTBHI.

2. Kakue matepuasl HCIIOJIb3YOTCS Ul SKPAHUPOBAHUS JTyYHCTHIX IIOTOKOB?

3. Kax ompenensercst K03 (HUIMEHT JIydUCTOTo TeraoooMeHa?

4. Kakue (akTopsl BIMSIOT Ha JIyYEUCITyCKAaTEIbHYIO CIIOCOOHOCTh ra3oB?

5. IlosicauTte BIMSHUE JIMHBI JIy4ya, TapIUaIbHOTO JABICHHUS Ta3a, TEMIIEpaTypbl HAa CTEIECHb
YEepHOTHI r'a3a.

IIpakTnyeckoe 3ausaTue (B popme cemunapa) 10 (2 u.) Tema «Tensioo0MeHn u3Iy4YeHHEM.
CJ10kHBI TENJ1000MeH.»

Bomnpocsl a1 00cy:KaeHus:

1. 3akonsl paBHoBecHoro wm3nydeHus (Kupxroda, Ilmanka, Penes-/xunca, Buna,
Credanabonbiimana).

2. TermooOMeH H3ITy4eHHEM MEXAY CEPhIMHU TUTUTAMH.

3. BekTop IUIOTHOCTH TEMJIOBOrO MOTOKa C y4eToM mepeHoca macchl. Juddepennmanbubie
ypaBHEHHS TEIUIO-U MaccooOMeHa. YpaBHeHue Duka.

IIpakTnyeckoe 3ansaTue (B popme cemunapa) 11 (2 u.) Tema «Tennooomen wu3aydeHHeM.
CnoxHbIii TEN1000MEH.»

Bonpocs! 14151 00cyKIeHus:

JlamuHapHbIi U TypOYJNEHTHBIH TEII000OMEH NpPU IUIEHOYHON KOHIEHCAIMHM «HEMOJBUKHOIO
1apa Ha BEpTUKaJIbHOM MIOBEPXHOCTH.

IIpakTuyeckoe 3anaTue (B gopme cemmuapa) 12 (2 4.) Tema «MaccoodOMeH. OcHOBHBIE
TOHSATHS U ONpPeAeICHHA.)

Bonpocs! 1151 00cyKI1eHus:

1. Ykaxxute ocoOeHHOCTH BUA0B 1D (y3UH, KOHBEKTUBHOI'O MacCOOOMEHa M MacCOOTIauu.

2. [losicuute pusnueckuii CMbICI KPUTEPUEB 01001 TEIIIOMAacCOOOMEHa.

3. B uem paznnuue aguabaTHOTO U HeanabaTHOTO UCTIapeHus?

4. Vkaxure, KaK pacxoJyeTcs TEIUIOTa MPU BO3JEHCTBUU M1apOra3oBOro MOTOKa Ha CBOOOIHYIO
MOBEPXHOCTB XKHUJIKOCTH.

IIpakTuyeckoe 3ansatue (B ¢opme cemunapa) 13 (2 4.) Tema «Maccooraaua.
MartemaTH4eckoe ONMMCAHNE M AHAJIOTHSA MPOLECCOB MACCO- U TENJI000OMeHa.»

Bonpocsl 1Jist 00cyKIeHus:

1. B 4em cyIHOCTb TPOMHON aHaJIOTUN?

2. Kak npoTekaer TemIoMacconepeHoc B KalUISIPOIIOPUCTBIX Teslax?

IIpakTuyeckoe 3anaTue (B ¢opme cemunapa) 13 (2 4.) Tema «Maccooraaya.
MartemaTH4eckoe ONMCAHNE W AHAJIOTHS MPOLECCOB MACCO- U TENJI000OMeHa.»

Bomnpocs! pis1 00cyKaeHus:

ConpoTuBieHHEe U TEIUIOOTAAa4a IIPHM BBIHYKICHHOM IPOJOJIBHOM OMBIBAHMM IIIOCKOM
MOBEPXHOCTH, MPU TEUEHUU B TpyOax, MpH MONEPEYHOM OMBIBAHUU OTAEIbHBIX TPYO U IMYYKOB.
MacconpoBoJHOCTb B KAMMJUISIPHO-IIOPUCTOM MaTepHalle.



IIpakTyeckoe 3ansaTue (B popme cemunapa) 15 (2 4.) Tema «Temnormapasanmyeckuii
pacyeT TenJ1000MeHHbIX aNlNapaToB.)

Bonpocs! 1151 00cyKIeHus:

1. JlaliTe XapakTepUCTUKY OCHOBHBIX THUIIOB TEIJIOOOMEHHHKOB M CXEM JIBHJKEHUS
TEIJIOHOCUTEIICH.

2. BoiBeguTe COOTHOILIEGHHE AJI CPEIHEro TeMIIEpaTypHOro Hamopa B Cllydasx NpSIMOTOKa U
IIPOTUBOTOKA.

3. CpaBHuTte 3 PEeKTUBHOCTH MPSMOTOYHBIX U IPOTUBOTOUYHBIX TEIIIOOOMEHHBIX anlapaToB.

4. Kakue ypaBHEHHUs JIexKaT B OCHOBE pacyeTa TeII000MEeHHUKOB? JlaliTe UX XapaKTepUCTUKH.

5. 3noxuTte OCHOBHBIE MOJIOKEHUS pacueTa pereHepaTUBHBIX U CMECUTEIbHBIX TETIIO0OMEHHBIX
anmnaparos.

IIpakTnyeckoe 3ansaTue (B popme cemunapa) 16 (2 4.) Tema «Temnormapasianyeckuit
pacyeT TenJ00OMEHHbIX allNIAPATOB

Bonpocs! 1J1st 00cyKIeHus:

VYpaBHEeHMsI TEMJIOBOIO pacyera (TEmIoBoro 6angaHca, Temonepenadn). IIpaMoTok, IpOTUBOTOK,
NEPEKPECTHBIM TOK, CJIOXHOE HaIlpaBJICHWE IBIKEHUs TeruioHocuTeneld. CpeaHsisi pa3sHOCTh
TEMIIepaTyp U METO/Ibl €€ BBIYUCIICHUS.

3.3 [IpuMepHasi TeMATHKA KYPCOBBIX IPOEKTOB (KypPCOBBIX padoT)
He npenycmotpeno

3.4 TeMbl JUCHUILIMHBI (MOAYJISA) JJIA CAMOCTOSITEIbHOTO U3yYeHH s

Tunossie TeMbl K NMHCBMEHHBIM PadoTaM, I0KJIA/1aM U BbICTYILICHUSIM
1. CxansipHble U BEKTOpHbIE T10JI (PU3nUecKnX BeNUYrH. [l0BEpXHOCTH MOCTOSTHHOTO
YPOBHSI U BEKTOP-TPAIUEHT.
2. CriocoOsb1 iepenauu TerioTel OCHOBHEIC IMTOHSATHS M ONPEICIICHHUS TCOPUH TETUIOO0OMEHa.
3. TemniepaTypHoe 1oJe.
4. 3axon @ypee. KoadpduimenT rermnonpoogHoctd. KoagdumueHT TeronpoBoHOCTH
ra3os.
5. Tem1onpoBOHOCTH NMPY CTALMOHAPHBIX YCIOBUAX. TEIIONPOBOJHOCTH OJHOCIOWHOM,
MHOTOCIIOMHOM, MIIOCKOHW HUIMHAPHYECKON U cPeprudecKoil CTEHOK MPU TPAaHHUYHBIX
ycnoBusax 1 pona.
6. BIBOJ1 ypaBHEHMIT COXpaHEHHUS] MAacChl U SHEPTHH, a TAK)KE IBUIKECHUSI BI3KOU Cpe/Ibl.
®uU3NYECKU CMBICIT YCIIOBUHA OJHO3HAYHOCTH.
8. BiustHue pa3nuyHbIX ()aKTOPOB HA BEIMYUHY MEPBOM KPUTHUECKON TNIOTHOCTH TETLIOBOTO
MOTOKA.
8. KputepuanbHble ypaBHEHHs] COBMECTHO MPOTEKAOIINX MPOIIECCOB TEILIO-U MacCOOOMEHa.
9. Tennonepenaya yepes MIOCKYIO, HWINHIPUYECKYIO, CPepUIecKyt0 U OpeOpEHHYIO
CTEHKH.
10. Ko uuuent reronepenauu.
11. M3ny4yarenbHasi CIOCOOHOCTH TBEPBIX TE€T U METOJIbI €€ OTpeIeNICHNUS.
12. TennoruapaBanueckast 3pPEeKTUBHOCTD PEKYNEPATUBHBIX TEMNIO0OMEHHUKOB.

TemaTuka pedeparos

Tennooraaya mpu JJaMMHApHOM pexuMe. TerooTaada mpyu BA3KOCTHO-TPaBUTALIHOHHOM
pexume.

Tennootnada B TpyOax HEKPYIJIOro MOMEPEYHOTO CEYCHUSI.

Temootaua npy NOMEPEeYHOM OMBIBAaHUH ITy4YKOM Tpy0. XapakTep TeueHUs )KUJIKOCTH B
IIy4Ke.



Tennootnava npu cBOOOIHOM ABHKEHHH OKOJIO TOPU3OHTAIBHOM TPYOBI.

TermnooOMeH mpy cBOOOTHOM IBMKEHHUH JKUAKOCTH B OTPAaHHYCHHOM ITPOCTPAHCTBE.
Tepmuueckoe CONMPOTUBIICHUE MIJICHKH KOH/IEHCATa OT PEKUMA TEUECHUSI.

TerutoBo# MOTOK IMpH KOHAEHcanuy napa. KoHpeHcanus IBHKYIIETOCs U HETIOIBHYKHOTO T1apa.
TennooOMeH MpH IIEHOYHON KOHCHCALUH JIBMKYILETO 1apa BHYTpH TPYO.

OCHOBHBIE 33/1a41 TEIUIOOOMEHA IIPU KOHICHCAIMH T1apa.

OcHOBBI TIpoIIeCcCca TEIIO0OMEHA H3ITydeHHeM. BUIbI Ty4HCTHIX TOTOKOB. BekTop n3mydeHus.
N3mnyuarenbHas cioCOOHOCTH TBEPABIX TEJI M METOJIBI €€ OIPEACICHUSI.

Konuenrtpanuonnas nud¢ysust (maccsl). BekTop mioTHOCTH moTOKa Macchl. 3akoH Duka.
Koaddurmuent quddysun.

OTMeTKa «OTJIMYHOY 32 TUCBMEHHYIO PaboTy, pedepar, COOOIICHUE CTABUTCS, €CITH U3JI0KCHHBIN
B JIOKJIJI€ MaTepHaI:

- OTJIMYAETCS TIIYOMHOM U COACPIKATEITHLHOCTHIO, COOTBETCTBYET 3asBJICHHOMN TEME;

- YETKO CTPYKTYPUPOBAH, C BBIICJICHUEM OCHOBHBIX MOMEHTOB;

- JIOKJIaJT CJIeJaH KPAaTKO, YETKO, C BBIJICJICHUEM OCHOBHBIX JIAHHBIX;

- Ha BOINPOCHI MO TE€ME€ JOKJaja MOJy4YeHbI MOJHBIE HCUeplbIBatone oTBeThl. OTMETKA
«XOPOIIIOY» CTAaBUTCSA, €CIIU U3JI0KEHHBIN B TOKJIAJIe MaTepUaJl:

- XapakTepU3yeTcs  JOCTaTOYHBIM  COAEPKATEIBHBIM  YPOBHEM, HO  OTJIMYAETCS
HEJOCTATOYHOU CTPYKTYPUPOBAHHOCTHIO;

- JOKJIa[d JJIUHHBINA, HE BIIOJHE YSTKHI,

- Ha BOIIPOCHI O T€ME JO0KJIA/1a IOJIy4E€HbI IIOJIHBIE UCUEPIIBIBAOIINE OTBETHI TOJIBKO MOCTIE
HaBOJISIIIMX BOIIPOCOB, MJIM HE HA BCE BOIPOCHI.

OTMeTKa «yI0BJIETBOPUTEIBHOY» CTABUTCA, €CIIU U3JI0KEHHBIN B IOKJIAJ€ MaTepual:

- HE JIOCTaTOYHO PACKPHIT, HOCUT (hparMeHTapHBINA XapaKTep, c1ad0 CTPYKTypUPOBAH;

- JOKJIATYUK cl1ab0 OPUEHTHPYETCS B U3JIaraéMOM MaTepuae;

- Ha BOIIPOCHl IO TEeME JIOKJIaga He ObUIM TOJIy4eHBI OTBEThl HJIM OHU HE OBLIU
npaBUIbHBIMU. OTMETKA «HEYIOBIECTBOPUTEIILHO)» CTABUTCS, €CIIH:

- JIOKJIaJ HE CJlIeJIaH;

- JOKJIaJIYMK HE OPUEHTUPYETCS B MU3J1araéMOM MaTepuase;

- Ha BOIIPOCHI TIO BBIMOJHEHHOW pa0oTe HE ObUIM TMOJYYEHBI OTBETHI WJIM OHU HE OBLIN
MPaBUIIbHBIMHU.

BOl'[pOCbI AJIA MOATOTOBKH K 3a49€TYy

1. Teriootnava npyu JaMUHAPHOM pexuMe. Ternooraaua npy BI3KOCTHO-TPaBUTALMOHHOM
pEXHME.

2. Teruiootnava npu TypOyJaeHTHOM pekuMe. TernnooTaaya npu NepexoHOM peKUMe.

. TenmooTaya B Tpy6ax HEKPYIJIOro MOMEPEYHOIO CEUEHHUS.

. Teroota4ya B M30THYTHIX TpyOax.

. TenmooTiaua B m1epoXoBaThIX TpyOax.

. Teruiootaua mpu BBIHYKJEHHOM MONIEPEYHOM OMBIBAHUU OJJUHOYHOW KpPYTJION TPYOBI.
. Koo uuument rerioornayn. TennooTaua npu MONepevHOM OMBIBAaHHH ITYYKOM TPYO.
. XapakTep TeUEeHHUs KUJKOCTU B ITyUKe.

. OCHOBHBIE TIOJI0KEHHUS TETJIOOTIA4X IIPU CBOOOHOM JIBUKEHUHU KHUKOCTH.

10. TermooTaaya npu cBOOOAHOM JIAMUHAPHOM U TYpOYJIIEHTHOM JIBUKEHUH JKUJKOCTH
BJI0JIb BEPTUKAJIBHOM IJIACTHHBI.

11. TenmnooTaaya npu cBOOOIHOM JIBHKEHUU OKOJIO TOPU3OHTAILHONU TPYOBI.

12. TerstooOMeH Npu CBOOOTHOM JIBUXKEHHMH KUJKOCTH B OTPAaHMYEHHOM IPOCTPAHCTBE.
13. TernnooOMeH B MPOCTPAHCTBE TOPU3OHTAIBHBIX U BEPTUKAJIBHBIX IIETIEH.

14. ITlapoBeie 1 TOPU3OHTATIBHBIEC WIMHIPUUECKUE TIPOCIONKH.

O 00O Lk~ W



15. TermooOMeH Npy KOHASHCALMU YUCTOTO Mapa.

16. Buasl kongeHcanuu. TepMuyeckoe CONMpOTUBIICHUE TTepeIauu TEIIOTHI.

17. Tepmuueckoe COMPOTUBIICHUE MJIEHKU KOHAEHCAaTa OT PEKUMa TEUCHUS.

18. Term1oBoOM MOTOK MPU KOHJCHCAIIUY TTapa.

19. KonneHcanus ABUKYILErocs U HEMOABUKHOIO Iapa.

20. TermooOMeH TIpH MIICHOYHOW KOHJICHCAIIUY HETIOABHKHOTO T1apa.

21. TypOyneHTHOE TeUeHHE IIJIEHKU Ha BEPTUKAIbHON CTEHKE.

22. TennooOMeH Y MJICHOYHOW KOHJICHCAIMH JIBIIKYIIIETO Mapa BHYTPH TPYO.

23. JJaMuHapHOE TeueHUE IIIEHKU KOHJEHCcaTa.

24. TenooOMeH NpH KanelbHOM KOHICHCAIIMH T1apa.

25. OCHOBHBIE 33/1a4¥ TETIOOOMEHA MMPU KOHJICHCAIUH Mapa.

26. OcHOBHI MpoIIecca TEII000MeEHa U3TyYCHHUEM.

27. Bunpl Ty4uCTBIX TOTOKOB. BekTop uznyueHus.

28. TennoBoii 6anaHC JIYYHCTOrO TEIIOOOMEHA.

29. 3akoHn Ilnanka.

30. 3akoHn Penes —/I>xuHca.

31. 3akon cmenienus Buna. 3akon Credana-bonpnmana.

32. 3akon Kupxroda.

33. AOco0THO YepHOoe Telo. 3aKoH KocuHycoB JlambepTa.

34. TenmooOMeH U3JIy4eHHEM CUCTEMBI Tell B aDCOIIOTHO IIPO3pAvyHOM cpesie.

35. UsnydarenbHast ciocOOHOCTh TBEPABIX TEI U METO/IbI €€ ONpPEIEICHUS.

36. PaguaiiioOHHBIN METO/I.

37. MeTo1 peryssipHOTO TEIIOBOTO PEKUMA.

38. MeTtoJ HarpeBaHusl ¢ MMOCTOSIHHOM CKOPOCTBIO.

39. KonnenrpanuonHnas nuddysust (Maccer). BeKTop MI0THOCTH MOTOKA MACCHI.

40. 3akon ®uka. Koapdunuent quddysuu.

41. Tepmo u Gapoauddy3usi.

42. uddepenunanbHble ypaBHEHUS! COBMECTHBIX MPOIECCOB MAaCcCO- U TEIIOOOMEHa.
43. Iuddy3MOHHBIN MOTPAaHUYHBIN CIIOW. AHAIOTHS MPOIIECCOB Macco- U TEIIOOOMEHA.
44. Nuddy3uonnsie ananoru yucen Hyccenbta u [Ipanaris.

45. CooTHOLIEHUS MAaTEPUATIBLHOTO U PHEPreTUUECKOro OanaHca Juist Mex(pa3HON TpaHUIIbL.
46. Cnyuait nonynpoHuuaemMoi Mexdasznoii rpanunbl. @opmyna Credana.

47. CredanoB moTok. Macco- u TEII00OMEH MPU UCTIAPEHUH B MTAPOTA30BYIO CPEY.
48. AanabaTHoe ucnapeHue.

49. Macco- 1 TernooOMeH pHu KOHJEHCALUY NTapa U3 apora3oBoil cMecH.

Kputepun onenkn:

— OIleHKa «OTIn4YHO» (85-100 6asioB) BEICTABISETCS CTYACHTY, €CIIH BBITOJIHEH

MOJIHBIM 00beM pabOoThI, OTBET CTYACHTA MOJHBIM U MPaBUIIbHBIN; CTYAEHT CIIOCOOEH 0000IINUTh
MaTepual, cJeaTh COOCTBEHHBIE BHIBOJIBI, BEIPA3UTh CBOE MHEHHE, IPUBECTH
WUTIOCTPUPYIOIINE TPUMEPHI;

— o1ieHKa «xopoio» (70-84 Ganna) BeICTaBIsIETCS CTYICHTY, €CJIU BHITOTHEHO 75%

paboThl, OTBET CTYJI€HTA MPAaBUIbHBINA, HO HEMOJHBIN, HE IPUBEIEHBI UIUTIOCTPUPYIOIINE
npuMepsbl, 000011a01IIee MHEHHE CTYACHTA HEJOCTATOYHO YETKO BBIPAXKEHO;

— OIIEHKA «Y/JIOBJIETBOPUTEIHHOY (52-69 6aioB) BHICTABISETCS CTYICHTY, €CIIH

BbINOTHEHO 50% paboThl, OTBET MPABHIIEH B OCHOBHBIX MOMEHTAX, HET MILTIOCTPUPYIOIINX
MIPUMEPOB, HET COOCTBEHHOTO MHEHHUS CTYJE€HTA, €CTh OLIMOKY B I€TAISIX WM OHHU IPOCTO
OTCYTCTBYIOT;

— OlleHKa «HeyaoBieTBopuTeabHO» (0-51 6amt) BeICTaBIACTCS CTYACHTY, €CITU

BBINOJIHEHO MeHee 50% paboThl, B OTBETE CYIIECTBEHHBIE OIIMOKN B OCHOBHBIX acleKTaX TEMBI.



KommnuiekT npoBepoYHBIX TECTOB

Tecr Ne 1
Bonpoc Ne Bo3mozknbie oTBeThl: A, B, B, I

Uemy paBHa IpUBEJICHHAs CTEIICHb A)0,14
YEPHOTHI JIBYX MapalyIeIbHbIX b) 0,8
IMOBEPXHOCTEM, €CIIN: B) 0,2
g =0,25; &, =0,5? I 05
VYka3aTh MaTeMaTH4ECKOE BHIpAKCHUE A)t= f (x, 1-)
3-MEpHOT0 HECTAIIMOHAPHOTO B) t=f(X)
TEeMIIepaTypPHOTO IMOJIs !

B)t="f(XY,z,7)

Nt="~1(xYy,2)

Kakum crocobom nepegaeTcs TeroTa
MONEPEK JJAMUHAPHOTO IMOTPAHUYHOTO
ciog?

A) TemIonpoBOJHOCThIO

b) xonBeknmei

B) uznyuenuem

I') Bcemu nepeunicieHHpiMU (A+b+B)

KoTopoe u3 npuBecHHBIX BRIPAKECHUIN
SBIISICTCS ypaBHeHHEM HproToHa-
Puxwmana?

A) (= k(tml _tmz)

T T
B) 0= eco[(lolo)“ - (1020)“]

dt
B) =-A(=)

dn
Ng=at, -t,)

VYKa3aTh BBIPA)KEHUE TEPMUYECKOTO 1 1 d2 1
COIIPOTHUBIIEHUS TEILIONPOBOJHOCTH A) —d + ﬂg n d_ —d
1-cnoiiHoi muockoi cTeHku! &t 1 &Y
b) 0
A
1 o 1
B) —+—+—
a A a,
1 1
rNn —+—
)
Tect Ne 2
Bomnpoc Ne Bo3mo:xnbie oTBeThl: A, B, B, T
Omnpenenuts MoBepxHOCTh HarpeBa F B
M? peKymepaTUBHOTO TETIIO0OMEHHUKA A) 1,82 »?
IIpU NMPSMOTOKE TeIuIoHocuTeNnel, eciiu Q | b) 2,23 m?
= 52422 xBr; k=60 Br/™m?%; t1 =g825°C; |B) 282w
. . " I 3,23 »?
t, =625°C; t, =15°C; t, =475 °C!




VYka3zartp uncio nogodus ['pacroda!l

Boiaenuts Belpaxkenue 3akoHa [lnankal

A

r) eCZ//lT -1

KakoB 3ak0H W3MEHEHHS TEMITePaTyphI
JUISL TEIUTOTIPOBOJTHOCTH
B LIWJIMHJIPUYECKOHN CTEHKe?

A) I'unepbonuueckuit
b) [Tapabonnueckuii
B) IpsimonuHeHbIi
I') Jlorapudpmuueckuit

Beienutes ypaBHeHue nogoous s
TEIUIO0TIa4H K JIF00OH KUAKOCTU IPU
BBIHY/ICHHON KOHBEKLIUH!

A) Nu=cGr"Pr"
B) Nu=cRe" Pr"

B) Nu=cGr"
I Nu=cRe"
Tect Ne 3

Bomnpoc Ne

Bo3mo:xnbie oTBeThI: A, b, B, T’

Temuora nepenaercs OT rops4ero
TEIJIOHOCUTEIIS K XOIOJHOMY 4epe3
IIJIOCKYHO CTEHKY ITOBEPXHOCTBIO F =
0,2 M. OnipenenuTh TEPMHAYECKOE
COIIPOTUBIICHUE TEILIONEPENaUH, ECIIN:
o, =500 Br/(m’K); a, =50 Br/(M°K);

0 =0,1 m; 4 =1 Bt/(MK)!

A) 0,122
B) 8,2
B) 13,1
I) 65,6

VYka3zate uncio noaobus Hyccenpra!

A)




B -
) A
w/
B) —
1%
63
N 980, —

Uro Takoe cpenHe-norapupmMudeckas
Pa3HOCTb TEMIIEPATYpP MEXKAY
TEIJIOHOCUTEINSIMU ?

A) (At, — At_)/In(At, /At)
B) (t, —t,)/(t; - t,)
B) (At, + At )/2
I) (At, — At )/2

VKa3aTh MaTeMaTHYECKOE BHIPAKCHUEC
3-MEepHOTO CTallMOHAPHOTO
TeMIIepaTypHOro moJs!

A) t=1(X71)

B) t = f(X)
B)t=1f(x,Y,z,7)
Nt="~1(x,Yy,2)

OT 4ero 3aBUCHUT CTETICHb YEPHOTHI
MOBEPXHOCTH?

A) ot Bcex nepeuncieHHbix (b+B+I)
b) oT ¢puszuueckux cBOMCTB

B) ot cocTosiHus NOBEPXHOCTH

I') oT TemmepaTypsl

Tect Ne 4
Bonpoc Ne Bo3mo:xnbie oTBeThI: A, b, B, T’
Temtora nepenaercs OT TOpsIYEro
TETUTOHOCHUTEIIS K XOJIOJHOMY Yepe3 A) 0,108
LWINHAPUYECKYIO CTeHKY anuHo L = | B) 9,26

0,5 M. OnpenenuTh ynenbHbIN auHEHHBI | B) 116
TeIUIOBOM 10TOK (, B B1/M, ecin: ') 233
a, =500 Br/(m’K); o, =50 Br/(M?K);
d,/d, = 0,2/0,21 m; A =10 Br/(MK);
At =8 K.
VKaszarh BHIPa)KEHUE TEPMUUYECKOTO 1 1 d, 1
COTIPOTHBIIEHHS TETLIONEPEIAUH YEPE3 A ——+—-In—=+——
1-c10i | ad 214 d a,d,
-CIIOMHYIO TIIIOCKYIO CTEHKY!
b) 0
A
1 o 1
B) —+—+—
o ,




1 1
N —+—
o

Kakum criocoboM oTaercs Tenjaora oT
OTOIIHUTEIILHOIO YCTPOMCTBA

A) TEII0MPOBOHOCTHIO
b) xonBekuuei

OKpY>KarolemMy BO31yXy? B) uznyuenunem
I') Bcemu nepeunciennbivu (A+b+B)
Brinenuts ypaBHEHHE A) Q=KkF Atcp
TEIUIOBOro OanaHca T T
TEIIO0OMEHHOTO B) Q = gFc, [(—= )4 — (= )4]
armapara! °*100 100
B) Q= mc, t-t)n= m,C,, (t,—t,)
N Q=aFAt
Boigenuts ypaBHEHHE TOA00OUS 17151 A) Nu=cRe"Pr"
TEIIOOTA4YH K JH000M KUIKOCTHU IIPH B m
BBIHY>K/ICHHOW KOHBEKLIUH! b) Nu =cGr
B) Nu=cRe"

) Nu=cGr"Pr"

Tect Ne §
Bomnpoc Ne Bo3mo:xnbie oTBeThI: A, b, B, I
Terutora oTmaercs cBOOOIHON
KOHBEKIIHEW OT TOPU30HTAIBHOTO A) 52,4
urHapa mHoi ¢ = 0,2 m, nuametpom | b) 4,16
d = 0,2 M u Temneparypoii crenku t =30 | B) 10,5
°C x Bo3ayxy temneparypoii t, =10 °C. r) 333
Onpenenuth TMHEHHBIN TEMJIOBON MOTOK
0, B Bt/M, ecn ns Bo3myxa: Pr=0,7;
A =0,025 Br/(MK); v =14,2*10°°
Mm?/c.
VKa3aTh MaTeMaTHYECKOE BHIPAKCHUE A t=1(xY,2)
1-mMepHOro cTalmoHapHOro B) t = f(X,7)
TEMIIEpaTypHOTro moJis!
B) t=f(x)
nt="~1(xy,27)
VYKka3aTh BBIpa)KEHUE TEPMHUUYECKOTO 1 1 d2 1
COIIPOTHUBIIEHUS TEIUIONEPENAYHN UYEPES A) —d + ﬂg n d_ + —d
1-cnoiiHyt0 HIUIMHAPUYECKYIO CTEHKY! & 1 &Y
0

By —
: A




1 o6 1
B) —+—+—
a A a

1 1
r —+—
o o

KakoBo HanpasieHue
BEKTOpa TEMIIEPATypHOTO
rpaaueHTa’?

A) Ilo HopManu B CTOPOHY BO3pacTaHUs TEMIIEPATYPbI
b) Ilo HopManu B CTOpOHY NaACHUS TEMIIEPATYPbI

B) 1o xacarenbHOl B CTOPOHY BO3pacTaHUs
TEeMIIepaTypbl

I') [To xacaTrenbHOM B CTOPOHY IMaJICHUS TEMIIEPATYPHI

KoTtopoe 13 3Tux BBIPaKEHUH SABISETCA
ypaBHeHueM Hprorona-Puxmana?

A) q = k(t.wcl - tJICZ)

T, T
B) 4= &G, [(1010)4 - (1020)4]

dt
B) 4 =-A(=)

dn
Ng=a, -t,)

Tect Ne 6
Bonpoc Ne Bo3mosxnbie oTBeThI: A, b, B, I
Temuora nepeaaeTcst OT ropsyYero
TEIUIOHOCHUTEIS K XOJIOJHOMY Yepe3 A) 0,108

LWIAHAPUYECKYIO CTEHKY JUIMHON L = b) 9,26
0,5 M. OnpenenuTs nepeaaBacMyro B) 116
temtory Q B Br, ecim: At =8 K; I') 233
a, =500 Br/(m’K); o, =50 Br/(m°K);
d,/d, = 0,2/0,21 m; A =10 Br/(MK)!
VYkazatp uncno nogodus ['pacroda!l W/
A) —
14
63
b) gﬂ 00 2
B) —
al
rn —=
A
Bernenuts Beipaxkenue 3akoHa [lmankal T
A) £y (=)




1

i+i_1
& &

A

e(:Z//ﬂ- _1

b)

B)

T
) C0 (mf

KakoB 3aK0H H3MEHEHHS TEMIIEPATYPhI
JUTSl TETUIONTPOBOTHOCTH
B LIWJIMHIPUYECKOU CTCHKE?

A) ITapabonuyeckuii
b) 'unep6onuueckwuii
B) [IpssMmonuHeHbII
I') Jlorapudmuyeckuii

4, A) =4,

CpaBHUTH t T A
K02 PUIUEHTHI t /
TEILIONPOBOJHOCTH CIIOEB g !
IUTOCKO# CTEHKHU TIPH

=01
0, =0, !

B) 4 <4
tc2 B) ﬂ1>j'2

v

Tect Ne 7

Bomnpoc Ne

Bo3mozknbie otBeThl: A, B, B, I

Temnnora nepenaercs
TEIUIONPOBOJHOCTBIO Uepe3 2-CIOoHHYI0
IJIOCKYIO CTEHKY NMoBepXHOCThiO F = 0,8
M2 OnpenenuTs TeMIepaTypy Mexy

CIIOSIMU t', eCIIN:

0, =02 m; 4,=1Br/(MK); t, =550 °C;
0,=0,02m; A4,=0,1 Br/(MK); t_,
=350°C.

A) 400
B) 450
B) 500
T) 550

Kakum criocoOoM oTaercs TerioTa oT
OTOMUTENLHOTO YCTPONCTBA
OKpY>KaloIeMy Bo31yxy?

A) u3nydeHuem

b) Bcemu nepeuncnenusiMu (A+B+1)
B) TenionpoBoiHOCTHIO

I') koHBeKIIHEH

Boigenuts ypaBHEHHE A) Q=aFAt
TEILIOBOro Oatamca .
TEII000MEHHOTO ammapara! B) Q=kF Atclo
T T
B) Q=¢Fc,[(—2)* — (-2)*
) Q=66 ()" - ()]
N Q=mc,(t —t)n=mcC,(t, -t,)




KoTopoe u3 3Tux BeIpakeHUM ABISETCA
ypaBHeHUeM 3akoHa Oypbe?

dt
A) =-A(—)
dn

B) q=a(t, -t,)
B) 9= k(tofcl _tycz)

T T
I)q= eco[(lolo)“ - (1020)“]

CpaBHHUTE t T A A,
K03 HULIUEHTHI t / // A) A4 =4,
TEILIONPOBOAHOCTH CIIOEB g |
IJIOCKOM CTEHKH MPU B <A
51 — 52 1 \. ) ﬁ’l 2
th
Jx B A>4
Tect Ne 8
Bomnpoc Ne Bo3mo:xnbie oTBeThI: A, b, B, T’
Bosnyx ¢ remneparypoii t; =50 °C
JIBUKETCSI CO CKOPOCThIO W = 15 M/c B A) 0,229
Tpy6e nuamerpom d = 0,1 m, uHOMI g) 133 7
L =5 m u temneparypoii crenku t = F)) P 857
40°C.
Ornpenenuts yAeIbHbIA TUHEHHBIN
TEIIOBOM NOTOK (, B BT/M, ecnu ans
osmyxa: v = 18%107° w/c;
A =0,028 Br/(MK); Pr=0,7.
CpaBHUTH TEIJIOBBIE TOTOKU A) Qn om < Qn -
IPSIMOTOYHOTO Y TPOTUBOTOYHOTO Y g
TEMI000MEHHUKOB MTPU OJAMHAKOBBIX b) anom > Ql’lpﬂM
yCIOBHSIX ! B) anom = anm
MoryT 11 nepecekaTbecsi MeX1y cooon
MN30TEPMUYECKUE TTIOBEPXHOCTH? A) [a
b) Her
Brinenuts BeipakeHue 3akona Credana- 1
Bonsivmana quist ceporo tenal A) 1 1
—+—-1
& &
5 A
eCZ//lT _ 1




T
B) €C0 (myl

T 4
D) G (=)
100
Beinenuts ypaBHEHHE TOA00US TS A) Nu=cGr™
TCIJIOOTAA4YU K JIIO601>1 KUIKOCTH IIpU
P B) Nu=cRe"

BBIHYJICHHOW KOHBEKIIUH!

B) Nu=cGr" Pr"
I Nu=cRe"Pr"

Tect Ne 9
Bomnpoc Ne Bo3mo:xnbie oTBeThI: A, b, B, T’
Terutora oTnaercs cBOOOIHON
KOHBEKIIUEHW OT TOPU30HTAIBHOTO A)52,4

muamHapa auHoi ¢ = 0,2 m, nuamerpom | b) 4,16
d = 0,2 M u Temnepatypoii crenku t.= 30 B) 10,5
°C k Bo3ayxy Temmneparypoii t, =10 °C. [)33,3
Onpenenuth KOAHUIUEHT TEIIOOTAAYN
o B Bt/(M?K), ecniu 11 Bo3myxa:
Pr=0,7; A =0,025 Br/(mMK);
v =14,2*10 % m/c!
VYka3zarp uucio nogoous [Ipanars! 3
14 w/
A) 940, — b) —
14 |4
1% al,
B) — I —
A
EBII[CJ‘II/ITB BBIpa)K6eHI/I€ 3akoHa Credana- : c, 275 5 1
OJIbIIMaHa /15l abCONFOTHO YEPHOTO —
Tena'u 8 P ecz 121 — 1 1 1
- —+—-1
& &
T T .
B) £Cy(-—=) D) G (=)
100 100

Kotopoe u3 3Tux BbIpaKeHUN SABISIETCS
3akoHOM Dypre?

— Tl 4 Tz 4
A) g=ec ()" - (- 2)']

B) q = k(t.wcl - t.?/cZ)
dt

B) q=-4(->)
dn

D g=a(t -t,)

CpaBHUTH

T

Ay

/

7
/




K02 PUITUEHTHI t
TEIUIONPOBOIHOCTH CIIOEB
TUTOCKOW CTCHKH MTPH

5,=3,

cl

A) 4 =1y
B) 4 <4

X |B) A4 >4,

tc2

Tecr Ne 10

Bomnpoc Ne

Bo3moxknbie oTBeThI: A, B, B, I’

Bosnyx ¢ remneparypoii t; =50 °C
JBIKETCSI CO CKOPOCThIO W = 15 mM/c B
Tpyoe nuamerpom d = 0,1 m, ymHOK
L =5 m u remneparypoii crenku t =
40°C.

Onpenenuts OTIaHHYIO TEIJIOTY B BT,
€CIIM JUIS BO3yXa: V = 18*10°° m2/c;
A =0,028 Br/(MK); Pr=0,7.

A) 0,229
B) 43,7
B) 137
T) 685

Kakum criocobom nepegaeTcs TeroTa
MONEPEK JTAMUHAPHOTO MMOTPAHUYHOTO
ciog?

A) KOHBEKIIUECH

b) uznyuyenuem

B) remnonpoBogHOCTBIO

I') Bcemu nepeunicieHHpiMU (A+b+B)

Koropoe n3 npuBeneHHBIX BBIPAKEHUN
SBJIAETCS JIYYMCTHIM TEIIOBBIM ITOTOKOM?

dt
A) q=-4()
dn
T T.
B) g = VAR,
)4 gCO[(lOO) (100) ]
Ng=at, -t,)

Kaxkoe 3nauenue umncna PeitHonbca A) 1000
COOTBETCTBYET MEPEXOY K b) 2000
TypOyJIE€HTHOMY pexumMy? B) 5000
') 10000
VYKka3arb BBIpa)KEHUE TEPMHUUYECKOTO 1 1 d2 1
COIIPOTHBIIEHUS TEILIONPOBOJHOCTH A) —d + gﬁ n d_ + —d
2-CIIOMHOM MJIOCKOM CTEHKH! &t 1 &Y
1 6 1
B) —+—+—
a, a,
1 1
B) —+—
a, &
rHn —+-—=

A A




Tecr Ne 11

Bonpoc Ne

Bo3mo:knbie oTBeThl: A, B, B, T

Tenora nepenaercst OT ropsYero
TEIJIOHOCUTEIS K XOJIOAHOMY Yepe3
IJIOCKYIO CTEHKY IMOBEPXHOCTHIO F =
0,2 M2, Onpenenuth KOAPHUITHECHT
TEIUIONEpEIaut, ECIIN:

a, =500 Br/(m’K); a, = 50 B/(M?K);

0 =0,1 m; A =1Br/(MK)!

A) 0,122
B) 8,2
B) 13,1
T) 65,6

Yro Takoe cpenHe-apupmMernyeckas
pPa3HOCTb TEMIIEPATYP MEKIY
TEIJIOHOCUTEIISIMU?

A) (4 -t)/(t, - t,)

B) (At, — At )/ (n(At, /At )
B) (At, — At )/2

I) (At, + At )/2

Koropoe u3 npruBeneHHbIX BBIPAXKEHUN
aBisieTcs 3akoHoM Dypee?

A)g=aft —t,)

dt
B) 0 =-A(=)

dn
B) q=K(t,, —t,.,)

T. T
I q= 1y4 (12 \a
A=l ) ~ ()]

KakoBo HanpasieHue
BEKTOpa TEMIIEPaTypPHOIO
rpaauenrta’?

A) Ilo HopManu B CTOpOHY BO3pacTaHUs TEMIEPATYPbI
b) Ilo HOpMaiK B CTOPOHY Na/IeHUs] TEMIIEPATyphl

B) Ilo kacarenbHOI B CTOPOHY BO3pacTaHusl TEMIIEPATYPHI
I') Ilo xacarenbHOI B CTOPOHY MAJACHUS TEMIIEPATYPhI

Beiienutes ypaBHeHue nogoous s
TEIUIO0TIa4H K JIF00OH KUAKOCTU U
cBOOOTHON KOHBEKIIMH!

A) Nu=cGr™
B) Nu=cGr" Pr"
B) Nu=cRe"

I Nu=cRe"Pr"

Tect Ne 12

Bonpoc Ne

Bo3mo:xnbie oTBeThl: A, b, B, T

Bosmyx ¢ remneparypoii t; =50 °C
JBUKETCS CO CKOPOCThIO W = 15 M/c B
Tpyoe nuamerpom d = 0,1 m, muHOMN
L =5 m n temneparypoi crenku t =
40°C.

Onpenenuts TUHEHHOE TEPMUYECKOE
conporusienne R, B M/Br, eciu s

A) 0,229
B) 43,7
B) 137
T) 685




BO3/yXa: V = 18*107° m2/c; 1 =0,028
B1/(MK); Pr=0,7.
VYkazatp uncio nogobus [panarus! /3 W/
A) 960, — B) —
| 4
al, 1%
B) — ) —
A
Brinenuts Beipaskenue 3akona Credana- c, 2170 1
! - -
Bonwsimana it ceporo Tenal A) Yy b) 1 1
—+—-1
& &
T T .
) &G, (_) ) Co (_)
100 100
CpaBHUTB TEIIOBBIE _A100°C
noroxu Q, uQ,! A)Q =Q,
200 B) Q < Q,
/
B)Q >Q
Q, Q
Kaxkoe 3nauenue uncna PeitHonbaca A) 10000
COOTBETCTBYET MEPEXO]y OT B) 5000
JAMUHAPHOTO K IEPEXOJHOMY PEXUMY? B) 2000
') 1000
Tecr Ne 13
Bonpoc Ne Bo3mo:xnbie oTBeThl: A, b, B, I
Uemy paBHaA IPUBEJICHHAs CTEIICHb A) 0,14
YEPHOTHI IBYX MapaJljIeIbHBIX b) 0,8
MTOBEPXHOCTEH, €CITu: B) 0,33
& =&, =0,5? r) 0,5
VYka3aTh MaTeMaTUUECKOE BbIPAXKEHUE A)t= f (x, T)
2-MEpHOTO HECTAIIMOHAPHOTO B) t=f(X)
TeMIepaTypHOro 1moJis!
B) t=f(X,y)
Dt=1f(xy,7)
OT 4ero 3aBHCHUT CTENEHb YSPHOTHI A) OT COCTOSIHHSI TOBEPXHOCTH
MOBEPXHOCTHU? b) ot Temniepatypsl
B) ot Bcex nepeuncinenHbix (A+b+I)
I') ot pusmueckux cBOWCTB




KoTtopoe 13 npuBeeHHBIX BBIpAKEHUN
SIBIISICTCS YPaBHEHHUEM TEILJIOBOTO
Oasranca TeIoooOMeHHuKa?

A) Q= k(t:)fcl _tmz)

T. T
B) (= &Cy[(—)* — (—%
)g=¢ 0[(100) (100

B) q=a(t, —t,)
) Q = rnlcpl(ti' _t1)77 = mchz (tz _tz)

)]

YkazaTh BbIpaKE€HHUE TEPMUYECKOTO 1 1 d 5 1
CONPOTHBJIEHHS TEIIONEPEaul uepes A) d + EYl ‘n a4 + A
1-c0iiHYI0 ITOCKYIO CTEHKY! &% 1 Gl
b) J
A
1 1
B) —+—
o, &
o 1
N —+—+—
a A a
Tect Ne 14
Bomnpoc Ne Bo3mo:xnbie oTBeThI: A, b, B, I
Temnora nepenaercs OT Topsiuero
TETUIOHOCHUTEIS K XOJIOJHOMY Yepe3 A) 0,108
UUJIMHIPUYECKYIO CTEHKY AJIuHON L = b) 9,26
0,5 m. OnpenienuTh TUHEHHOE B) 116
TEPMHUYECKOE CONTPOTUBIICHUE I)233
terwtonepenaun R, B (MK)/Br, eciu:
a, =500 Br/(m’K); o, = 50 Br/(m°K);
d,/d, = 0,2/0,21 m; A =10 Br/(MK)!
VYkazath uncio noaodus Ditnepa!l al,
A) —
A
w/
b) —
|4
63
B) gﬂ 00 2
I) P 5
PW
CpaBHUTB CTENIEHU YEPHOTHI TNIAJIKON U A e, <&,
LIEpPOXOBAaTON MOBEPXHOCTEN ! g
B) ‘9211 = gmep




B) 82/7 > gmep

Uro Takoe cpenHe-iIorapupMudecKas
Pa3HOCTh TEMIIEPATYP MEXKILY

A) (At + At )/2
B) (t, —t,)/(t, - t,)

TEIJIOHOCUTEISIMU?
B) (At, —At )/ /n(At, /At))
D) (At, —At,)/2

CpaBHUTH t T A,

K03 PUIMEHTHI t // A) A, <A,

TCIUIOMPOBOJHOCTH CJIOCB
IUIOCKOM CTEHKH I1IpH

5,=35,!

B) 4, >4,
x | B4 =4

th

v

Tect Ne 15

Bonpoc Ne

Bo3mosxnbie oTBeThI: A, b, B, I

Tennora oTnaeTcss cBOOOHOM
KOHBEKIIMEH OT FOPU30HTAILHOTO
urHapa umHon £ = 0,2 M,

mramerpoMm d = 0,2 M u Temmeparypou

crenkn 1 = 30 °C k Bo3yxy

temneparypoii t, = 10 °C. Onpenenuts

otnannyto terory Q B Br, ecnu nst
Bo3ayxa: Pr=0,7;

A =0,025 Br/(mK); v =14,2*107°
M?/c!

A) 52,4
B) 4,16
B) 10,5
I)333

Kakum croco6om OTAACTCA TCIJIOTA OT

OTOIUTEIBHOIO YCTPOMCTBA
OKPY’KaIOIEMY BO31yXYy?

A) KOHBeKIUEN

b) uznyuenunem

B) Bcemu nepeuncrnenubivu (A+b+T)
I') TerionpoBoAHOCTHIO

KOTOpOe 3 9THUX BBIpa)KeHI/Iﬁ SABIIACTCA

3akoHOM Dypbe?

dt
N a=-A(3)
n

oo ()t - (T2
B A=l ) - ()]
B)g=af(t, -t,)

) Q = rnlcpl(ti' _ti)n = mZCpZ (tz _tz)

Breigenuths ypaBHEHHE TOAO0OUS 171
TEIUIOOTIaYH TOJIBKO K BO3AYXY MPHU

A) Nu=cRe" Pr"
B) Nu=cGr"




BBIHYKJICHHOM KOHBEKIINH !

B) Nu=cRe"
I Nu=cGr"Pr"

CpaBHUTH TEIUIOBBIE TOTOKU
MPSIMOTOYHOTO ¥ MPOTUBOTOYHOTO
TETUI0O0OMEHHUKOB TIPH OJIMHAKOBBIX
YCIOBUSIX !

A) anom
B) anom
B ) anom

> an}m
anﬂM
< an}m

Tect Ne 16
Bonpoc Ne Bo3mo:knbie oTBeThl: A, B, B, T’
Teruora nepenaercst OT rops4ero
TEIUIOHOCHUTEIS K XOJIOJHOMY Yepe3 A) 0,108
HUAJTUHIPUYECKYIO CTeHKY niuHoit L = | B) 9,26
0,5 M. OnpenenuTs TUHEHHBII B) 116
ko3 uiment rerwionepenaqn K, ') 233
B1/(MK), ecnu:
o, =500 Br/(m’K); a, =50 Br/(M°K);
d,/d, = 0,2/0,21 m; A =10 Br/(MK)!
Kotopoe 13 3Tux BbIpaKeHU SABISICTCS T . T
3akoHoM [lnanka st usnyuenus? A) &C, (ﬁ) b) C, (ﬁ)
B) A~ N 1
eCZ/ﬂT -1 i i 1
& &

CpaBHUTH TEIJIOBbIE _A\ 100 °C A) g, <q,
notoku ¢, u g, !

— ¢ b) g, =d,

3 [e]
- B) g, >0,
A2 O

Kaxkas nuHusA COOTBETCTBYET 3aKOHY A) Ipsmas
W3MEHEHHUS TEMIEPATyphl IPU b) I'unep6omna
TEIUTONPOBOIHOCTH B IMmHApudeckoit | B) [1apabomna

cTeHke?

I') Jlorapudmuueckas Kpupas

Vka3ate ypaBHeHne HproToHa-Pruxmana
JUTIST KOHBEKITHH !

A) q = k(t.wcl - ta/cZ)

T T
B) 0 =&C, [(ﬁ)“ - (ﬁ)“]

B) Q = rnlcpl(ti' _ti)n = mZCpZ (tz _tz)




Ng=at, -t,)

Tecr Ne 17

Bonpoc Ne

Bo3mo:xknbie oTBeThl: A, B, B, I

Terutora nepenaercs
TEIJIONPOBOIHOCTHIO Yepe3 2-CI0MHYIO
IUIOCKYIO CTEHKY IToBepxHOCThO F = 0,8
M2, OnpeaenuTh yaeIbHbIN TEII0BON
notok q B B1/M?% ecnu:

o, =0,2m; 4,=1B1/(MK); t, =550 °C;
0,=0,02 m; 4,=0,1 Br/(MK); t_,
=350°C

A) 400
B) 450
B) 500
T) 550

CpaBHHUTD t T A, A
K02 pHLIHEHTHI // / A) A >4,
TEIUIONPOBOAHOCTHU CJIOEB t
IUIOCKOM CTEHKH IIPH ct B A =
5,=5, ! ) A=A,
t
° oy | B A<
YKa3aTh BBIPA)KEHUE TEPMUYECKOTO 1 o 1
COIIPOTHUBIICHUS TEIUIONEpeaun yepes A) —+ Z +—
1-croitHyr0 HIUAMHAPUYECKYIO CTEHKY! & P
1 1 d, 1
B) — +—/N—=+——+
ad, 24 d  a,d,
B) 0
A
1 1
N —+—
o &

KakoBo HanpaBieHue
BEKTOPA TEIIOBOTO MOTOKA?

A) Ilo xacarenbHOM B CTOPOHY BO3pacCTaHUs
TEMIIEpaTypbl

b) ITo HOpManu B CTOPOHY BO3pacTaHMs TEMIIEpaTyphl
B) Ilo HopManu B CTOpOHY MaJieHUs] TEMIIEPaTyphbl

I') Ilo xacatenbHOI B CTOPOHY MaJACHUS TEMIIEPATYPHI

VYka3zarb BelpaxkeHue 3akoHa Oypbe s
TEIIONPOBOIHOCTH !

A) q= k(t:)fcl _tmz)

dt
B) 0 =-A(—)
dn

T, T
B =26 5)" - (5)']

N g=a(t -t,)




Tecr Ne 18

Bomnpoc Ne

Bo3moxknbie oTBeThI: A, B, B, I’

Onpenenuts NOBEpXHOCTH HarpeBa F B
M? PEKyIepaTUBHOTO TEIIIO0OMEHHUKA
IIPU IPOTUBOTOKE TEIJIOHOCUTENICH, eciu

Q = 52422 xBr; k =60 Br/m% t, = 825
OC;
t, =625°C; t, =15 °C; t, = 475 °C!

A) 1,82 w2
B) 2,23 v?
B) 2,82
) 3,23\

Boraenuts ypaBHEeHuE nogo0us ais
TEIUIOOT/Ia4YH TOJBKO K BO3IYXY IPH
CcBOOOJHOI KOHBEKLIMHA!

A) Nu=cGr" Pr"
B) Nu=cGr"
B) Nu=cRe"
I Nu=cRe"Pr"

CpaBHUTBH TEIJIOBBIE TOTOKU
OPSAMOTOYHOTO U IPOTUBOTOYHOTO
TEMI000MEHHUKOB IIPHU OIMHAKOBBIX
yCIOBHSIX !

A) qnpﬂm = qnpom
B) qnp;m/z > qnpom
B) ql’lpﬂ_,‘l/l < qnpom

KoTopoe u3 3THX BeIpakeHH SABISETCS T
3akoHOM Credana-bosbimana 1iis A) £C, (m)
U3IIY9CHHS Ceporo Tena? T
4
b) Co (_)
100
A
B) eCZ//IT _ 1
I !
1 1
—+—-1
& &
MoryT 51 nepecekarbesi MeXAy coO00i
M30TEPMUYECKUE TTIOBEPXHOCTH? A) Her
b) lla
Tect Ne 19

Bonpoc Ne

Bo3mo:xnbie oTBeThl: A, b, B, T

Temnora nepenaercs
TEIJIONPOBOJHOCTHIO Yepe3 2-CIOUHYIO
HUJIUHAPHYECKYIO CTEHKY JUIMHON L =
0,8 M. OnpenenuTh NepeAaHHyI0 TEMIOTY
Q B BT, ecu:

A) 80

B) 100
B) 118
T) 236




d,/d,/d, =0,45/0,5/0,6 m; A, =1
Br/(MK); t, =120 °C; 4,=0,05
Bt/(MK); t_, =60°C.

CpaBHI/ITB TCIIJIOBBIC l

notoku Q, uQ,!

300 °C

A)Q =Q,
B)Q <Q,
B)Q >Q,

VYkaszare yncino nonoous Peiinomnbacal

OT 4ero 3aBUCHUT CTETICHb YEPHOTHI
MMOBEPXHOCTU?

A) OT COCTOSIHUS TOBEPXHOCTH

b) ot remniepatypsl

B) ot ¢u3mdeckux cBOMCTB

I') ot Bcex nepeuncineHHbix (A+b+B)

Yro Takoe cpeqHe-apudMeTHIecKas
Pa3HOCTh TEMIIEPATYP MEKIY
TEIUIOHOCUTEIISIMU B TEINIO0OMEHHUKE?

A) (4 -t)/(t - t,)

B) (At, + At )/2

B) (At, — At )/ /n(At, /At )
I) (At, — At )/2

Tect Ne 20

Bomnpoc Ne

Bo3mo:xnbie oTBeThI: A, b, B, T’

Bosmyx ¢ remneparypoii t; =50 °C
JBHIKETCS] CO CKOPOCThIO W = 15 M/C B
Tpy0Oe muamerpom d = 0,1 M, quHOM
L =5 M u Temneparypoii crenku t =
40°C.

Onpenenuts ko3 HULIUEHT
TEIIOO0TIAYH, €CIIH IS BO3yXa: V =

18*10°° m2/c;

A) 0,229
B) 43,7
B) 137
T) 685

CpaBHUTD ta A
KO3 PHULIHEHTHI //2

va A) A < 4,




TEIJIONPOBOIHOCTH CJIOEB tCl

IUIOCKOW CTEHKH MPH B) 4, >4,
51 = 52 ! t,
x |B)A=4
3 | Ykasarh MaTeMaTuuecKoe BBIPAKEHHE A t=1(xY,2)
1-MepHOro HECTALMOHAPHOIO B)t=f(x,7)

TEMIEPATypHOTo 1oJis!

B) t=f(X)
nt=1(xy,2,7)

4 | Kotopoe 13 3THX BBIPOKECHHH SIBISETCS A)g=Kk(t, ., —t.)
TEIJIOTON, IEPEIaHHON OT TOPSUETO

TCIITIOHOCUTCIIA K XOJ'IOI[HOMY? B) q — gCo [(1-3.0)4 _ (1-;20)4]

B)g=a(t, -t,)
N Q= mle1(t1‘ —t)n= M,Cp, (t, —t,)

5 | Yka3arb BelpakeHHE TEPMUYECKOTO 1 1 ) 1
COIIPOTHUBJICHHS TCIJIONPOBOJIHOCTH A) —d + ﬂ ‘n d_ + —d
2-croitHoi TIoCKOoM cTeHKH! &4 1 B

B) a2
A4
1 1
B) —+—
o
1 o 1
) —+—+—
a A a,

Kpurepun onenkn:

— OIIeHKa «OoTINYHO» (85-100 0asioB) BBICTABISETCS CTYACHTY, €CIIH BBIITOJIHEH

HOJHBIN 00beM paboThl, OTBET CTYACHTA MOJIHBIM U MPaBUIIbHBIN;

— oleHKa «xopoiioy (70-84 6asna) BBICTABISIETCS CTYJAEHTY, €CIU BBITOIHEHO 75%

paboThl, OTBET CTY/I€HTA NMPaBHJIBbHBIN, HO HEMOJHBIH;

— OILICHKA «Yy/I0BJIETBOPUTENIbHO» (52-69 0ayioB) BHICTABISETCS CTYAEHTY, €CIIH

BbINosIHEHO 50% paboThl, OTBET MPABUJICH B OCHOBHBIX MOMEHTAX;

— OILIEHKa «HeynoBiaeTBopuTenbHO» (0-51 6at) BeICTaBiIS€TCS CTYIEHTY, €CIIU

BbINOJIHEHO MeHee 50% paboThl, B OTBETE CYIIECTBEHHBIE OIIMOKN B OCHOBHBIX acleKTaX TEMBI.



