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OINEHOYHBIE MATEPHAJIBI P

A3PABOTAUJI:

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

B.IO.

Bnageney, NeMbAHeHKo B.1HO.
HpeHOI[aBaTeJIL WaeHTUdMKaTOp H3644612c-DemyanenkoVY-f130e7 J_IeMBﬂHeHKO
(IOIKHOCTD) (moamnucek) (pacudpoBka
MIOJITIHUCH)

COI'VIACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
g%’gg?gs;’[‘g?{i];{oﬁ Ceenewun o Bragensue L3N M3aKn A.A.
Bnageney, TapaTopuH A.A.
HpOFpaMMBI WaeHTuduraTop Ra801db72-TaratorinAA-0945af7 TapaTOpI/IH
(IOIKHOCTB, YUeHasl CTETICHb, YICHOE (moamucs) (pacmudpoBka
3BaHKE) MIOJITTHCH)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
w Ceenennn o enagensue L3N M3K
3aBeayronuit
Bnageney Poranee H.J1.
BBITYCKaOIIEH Kadeapsl Maermvrrarap RE18dca57-RogalevND-c9225577 H.JI. Poranes
(IOIKHOCTB, YUeHasl CTETICHb, YUCHOE (moamucs) (pacmudpoBka
3BaHKE) MIOJITTHCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-4 Cnioco0GeH AeMOHCTPpUPOBATh TPUMEHEHNUE OCHOBHBIX CIIOCOOOB TOJTyYCHHSI,
IpeoOpa3oBaHys, TPAHCIIOPTA U UCIIOJIb30BAHMS TEIVIOTHI B TEIJIOTEXHUUECKUX YCTAaHOBKaX U
cucreMax
NJI-3 JleMoHCTpHUpYET MOHMMAHNE OCHOBHBIX 3aKOHOB TEIIOMAacCOOOMEHa U MMPUMEHSET UX
JUISl paCYETOB 3JIEMEHTOB TEIUIOTEXHUYECKUX YCTAHOBOK U CUCTEM

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

®Dopma peanuzanuu: buneTsl (MUCEMEHHBINA OMPOC)
1. KonrponbHas padota Ne 1. «ITocTpoeHHE TUCKPETHOTO aHajora KpaeBou 3a/1aum»
(KontponpHas pabota)
2. Tect Ne 1 «BBenenue B Teriomaccooomen» «Beenenune B TMO» (TectupoBanue)
3. Tect Ne 3 «M3nyuenue» (TectupoBanue)
4. Tect Ne 4 «Tenmmooomennukn» (TectupoBanue)
5. Tect Ne 5 «KonBekTuBHBIN TernooOMen» (TectupoBanue)
6. Tect Ne 6 «®azoBbie nepexoas» (TecTupoBaHue)
7. Tect Ne2 «TumnoBsle 3a1aun TerIonpoBogHoCcT» (Pemenue 3anayq)

®dopma peanuzanuu: 3anmra 3a1aHAs
1. 3ammTa pacuérHoro 3amanus Ne 1 (Pacuetno-rpaduueckas padora)
2. 3amura pacuérHoro 3aganus Ne 2 (PacueTHo-rpaduueckas pabota)
3. 3amuTa pacuérnoro 3aganust Ne 3 (PacuetHo-rpaduueckas padota)

®Dopma peanuzaruu: YctHas hopma
1. 3ammTa naboparopusix padboT Ne 1-4 (JlabopaTopHas pabota)
2. 3amura 1aboparopHbix padbot Ne 5-8 (JlaGopaTtopHas pabota)

BPC nucuuminHbl

4 cemecTtp

Beca KOHTpObHBIX MeponpusATHil, %o

Nunekc KM- | KM- | KM- | KM- | KM- | KM- | KM-

Pazgen nucumimHe KM: 1 2 3 4 5 6 7

Cpok KM: 4 7 10 12 14 15 16

Bgenenue B TermiomaccoooMmer. CriocoObl
nepeHoca TerioTel. OCHOBHBIC ONPEACICHHS,
TEPMUHOJIOTHSI

Crnioco6sI iepeHoca TertoTel. OCHOBHBIE
oTnpeseNieHus], TePMUHOIIOTHUS




DneMEeHTBI TEOPHH TEIJIONPOBOIHOCTH.
OnHoMepHbIE CTallMOHAPHBIE 33/1a41
TEIJIONPOBOJHOCTH

DJIEMEHTHI TCOpHUU TCILIONPOBOJHOCTH.
OI[HOMepHBIe CTAaOMOHAPHLIC 3a1d9H
TCILJIOITPOBOJHOCTH

OI[HOMepHBIe JINHEMHBIE HECTAllMOHAPHBIC
3ala4M TCIIJIOIIPOBOJHOCTH

OIIHOMepHBIe JIMHEHHbBIC HCECTALITMOHAPHBIC
3aga4M TCILUIONPOBOJHOCTH

BBGHCHI/IC B YHMCJICHHBIC MCTOAbI PCIICHUA
3aaa4 TCIIJIOIPOBOJHOCTH

BBGHCHI/IC B YHUCJICHHBIC MCTOAbI PCILICHUA
3aaa4 TCIIJIOIPOBOJHOCTH

TemnooOMeH U3Ty4eHHEM B CUCTEME TE,
pa3lieICHHBIX TUATEPMUYHON CpeIoi

TemooOMeH U3Ty4eHHEM B CUCTEME TE,
pa3lieJICHHBIX TUATEPMUYHON CpeIoi

OcHOBBI pacyeTa TeI1000MeHa U3ITy4YEeHUEM
MEXy U3Ty4arole-TorIomaIe cpeaoi u
MOBEPXHOCTSIMHU HArpeBa TEIII00OMEHHBIX
YCTPOMCTB

OcHOBBI pacyeTa TeII000MeHa U3Ty4YeHUEM
MEK]1y U3JIy4arolle-NOrJIONIaoIIe Cpelon U
MOBEPXHOCTSMHU HarpeBa TeII000MEHHBIX
YCTPOICTB

Bec KM: | 10

20

20

20

10

10

10

5 cemectp

Beca KOHTpOIBHBIX MepoOnpUsITHiL, Y0

Nunexc

P J1 TUCITATUINHE]
a3aci JUCI KM:

KM-
1

KM-
2

KM-
3

KM-
4

KM-

Cpox KM:

5

11

14

15

16

BBeenne B KOHBEKTUBHBIN TEINIOOOMEH

BBeenne B KOHBEKTUBHBIA TEINIOOOMEH

BHemHss 3a1a4a KOHBEKTUBHOT'O TEIIIOO0OMEHA.
CB000/1HAs! M BEIHYKJIEHHASI KOHBEKIIHS

BHemHss 3a1a4a KOHBEKTUBHOT'O TEIIOO0OMEHA.
CB000/1HAs! M BEIHYKJIEHHASI KOHBEKIIHS

KoHBeKTHBHAS TEMIO0TAa4a IPU TEUSHUH KHUJIKOCTH B
TpyOax (kKaHanax)

KoHBeKTHBHAS TEMI00TAa4a IPU TEUSHUH KHUJIKOCTH B
TpyOax (kKaHanax)

TermmooOMeHHEBIE arraparsl

TermmooOMeHHEBIE arraparsl

Temoornaua npu (a3oBbIX NPEBpALLIEHUIX
TEMJIOHOCUTES

Temnootnada npu (pa3oBbIX MPEBpALLIEHUSIX
TEMJIOHOCHUTEIS




OCHOBHBIE ITOHATHS MaccooOMeHa

OCHOBHBIE ITOHATHS MaccooOMeHa

Bec KM:

20

20

20

10

30

$O061as yacte/J1j1s MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
OIIK-4 N-3onk-4 JemoHcTpupyer | 3HATh: Tect Ne 1 «BBenenue B Termiomaccooomen» «Brenenne B TMO»

IIOHMMAaHUC OCHOBHBIX
3aKOHOB TEIIOMAaccoOOMeHa

u IMPUMCHACT ux JUIA
PacucToB 9JICMCHTOB
TCHIOTEXHUYCCKUX

YCTAaHOBOK U CUCTCEM

MIEPEHOC TETIOTHI B )KUKUX
Y Ta3000pa3HbIX TeNax,
3aKOHBI COXPAaHEHUS U
MpEeBpaILeHHs SHEPTHH,
3aKOHBI 1 OCHOBHBIE
(U3HKO-MaTEeMaTHICCKHE
MOJIETIH TPOIIECCOB
MepeHoca TEeIIOTHl U MAaCChI
MIPUMEHHUTETHHO K
mporieccam rnepenayn u
TpaHcOpMaIiK TETIOTHI
OCHOBHBIE 3aKOHBI
TETJIOBOTO M3JTy4eHUs,
TEII000MEeH U3IyYeHHEM
MeX1y TellaMH,
pa3ieIeHHBIMU IPO3PAYHON
Cpeloii, TerI000MeH
W3ITy9YCHUEM B
MOTJIOMIAIOIINX U
M3ITYYaroIInX cpeaax
TEPMUHOJIOTHIO
TemioMaccooOMeHa,
¢bu3nyecKuil CMBICI U
pa3MepHOCTH OCHOBHBIX

(TectupoBanmue)

Tect Ne2 «Tumnossle 3a1aun TenaonpoBogHOCTH» (Perenue 3anayq)
KonTponbnas padorta Ne 1. «IlocTpoeHue nuCKpeTHOTo aHaiora KpaeBoi
3anaun» (KoHTponbsHas padora)

Tect Ne 3 «M3nyuenue» (TectupoBaHue)

3amura maboparopHbix padboT Ne 1-4 (JlabopaTopnas pabora)
3amuTa pacuétroro 3aganust Ne 1 (PacuetHo-rpaduueckas pabota)
3amura pacuétHoro 3amanus Ne 2 (PacuerHo-rpaduueckas padbora)
Tect Ne 4 «Tennoodbmennukmn» (TectupoBanue)

Tect Ne 5 «KonBekTuBHBIN TerooOMen» (TectupoBanue)

Tect Ne 6 «®a3zoBsle nepexoabl» (TectupoBanue)

3amuTa 1abopaTopHbIx padot Ne 5-8 (JIabopartopnas pabora)
3ammra pacuérHoro 3amganus Ne 3 (PacueTHo-rpaduueckas padbota)




BEJIMYMH, UCTIOIb3yEMBIX B
TEIIOMaccooOMeHe
OCHOBHBIE I10JIOKEHHUS
TEOPHH TEIIONPOBOJAHOCTH,
TETUIONPOBOAHOCTD MIPU
CTaLlMOHAPHOM PEXUME
OCHOBHBIE TTOJIOKEHHS U
yYpaBHEHHUs TEIJIOBOTIO
pacuera
TEIIOMAacCOOOMEHHBIX
anmnaparoB
3aKOHOMEPHOCTH
TETI000MeHa pHu (a30BbIX
IIpeBpaILEeHHUIX

YMers:

paccUMThIBaTh TEIIIO0OMEH
U3JIy4EHUEM B CUCTEME TEll,
3aIOJIHEHHBIX U3JTydarouien
Y MOTJIOIIAIIEN CPENOM
HKCHEPUMEHTAIBHOTO
oTpeseNeHus

ko3¢ (ULIMEeHTOB MepeHoca
TEIUIOTHI (Macchl) B
KHUJIKOCTSX U ra3ax

pelarth 3a1a4u
CTallMOHAPHOU
TEIIONPOBOAHOCTH
YHCICHHBIMU METOAAMU
BBITIOJTHATH TETIJIOBEIE
KOHCTPYKTOPCKHUE U
IIOBEPOYHBIE PACYETHI
TETMI00OMEHHBIX aIMapaToB
paccYUTHIBATH




TEMIEPATypHBIE M0JIS U
TEIUIOBbIE MOTOKH B
3JIEMEHTaX KOHCTPYKIUU
TEIUIOBBIX U TEILIO-
TEXHOJOTMYECKHUX
YCTaHOBOK C LIEJIBIO
o0ecreyeHnss HOpMaJIbHOTO
TEMIIEPATyPHOTO pexKruMa
paboTHI HIIEMEHTOB
o0opynoBaHus U
MUHUMH3ALUU TTOTEPh
TEIUIOTHI C UCTIOJIb30BaHHEM
CIIPaBOYHOM JIUTEPATYPHI 11O
TEII0(QU3NUECKUM
CBOWCTBaM TBEPJBIX TEJ,
KHUJKOCTEH U ra3oB
IIPOBOJUTD
TEIUIOTEXHUYECKUE
9KCIIEPUMEHTHI C LIETIBIO
M3Y4EHHUs NTPOLIECCOB
MepeHoca TemIoThl B
JHEPreTUYECKUX U
TEIIOTEXHOJIOTMUECKUX
YCTaHOBKAaX




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
4 cemecTp

KM-1. Tecetr Ne 1 «BBeaenue B TremaoMmaccooomen» «Beeaenue B TMO»

®opmbl peau3anum: buiersl (MMCbMEHHBIN OIPOC)

Tun KOHTPOJBLHOr0 MeponpusaTusi: TectupoBaHue

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa npoBeaeHHs KOHTPOJIBLHOIO MeponpuATHA: [IpoBOAATCA HA TPAKTUYECKOM 3aHITHH,
IPOIOJDKUTEIBHOCTH padoThl 1 yac. Ha Bcro rpynmy naercs 3 Bapuanra

KpaTkoe cogep:kanue 3a1aHus:
B pabote nposepsieTcst 3HaHHE TEPMUHOJIOTUHU TEINIOMAacCOOOMEHa: ONPEEICHUS IIPOLIECCOB
nepeiauy TEIUIOTHl U MacChl, (PU3UUECKHIA CMBICT U Pa3MEPHOCTH OCHOBHBIX BEJIUYHH,
HCIIOJIb3YEMBIX B TEIJIOMACCOOOMEHE

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: TEPMUHOJIOTHIO 1.Pa3mMepHOCTh MIIOTHOCTH TEIJIOBOI'O MOTOKA
TEIIOMAaccoOOMeHa,  (hU3MUECKUIt 2. ludpdepennmanbHoe ypaBHEHHE CTAllMOHAPHON
CMBICI M Pa3MEpPHOCTU OCHOBHBIX TEIIONPOBOAHOCTH

BEJIMYMH, UCIIOJIb3YEMBbIX B

TEeIIOMaccooOMeHe

Onucanne MKAJbI OIIEHUBAHUS

Ouenka: 5
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABICHHE JJIS PEIICHUS 3314

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-2. Tect Ne2 «TunoBble 3a/1a4¥ TeNJIONMPOBOIHOCTID)

®opmbl peaju3anum: buiers (MMCbMEHHBIH OMPOC)

Tun KoHTpPOILHOrO MeponpusaTHs: Pemenue 3anau

Bec konTposbHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeaeHMsi KOHTPOJBLHOrO MeponpusaTHsa: [IpoBepka NpaBUIBHOCTH pEIICHUS
3agad. [IpoBoasTCS Ha NPAKTUYECKOM 3aHSATUH, MPOAOKUTENbHOCTH paboThl 1 wac. Ha Bcro
IpyNIy BbIAAETCA OJHA 3aJada C HMHAMBUAYAJbHBIMM MCXOJHBIMHM J@HHBIMHM JUIS Ka)J0ro
cryaenTa. OmmoKku pa3OuparoTcs B rpymie

KpaTKOE CoA€CpKaHME 3alaHUA:




KOHTpOJIBHaSI TOYKa HallpaBJICHA HAa BBISABJIICHUS HABBIKOB PCIICHUS TUITOBLIX 3a1a4

TCILJIOIIPOBOJHOCTH

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCHOBHBIE  MOJIOKEHUS
TEOpUHU TEIIONPOBOIHOCTH,
TEIUIONPOBOIHOCTh npu

CTallMOHAPHOM PEKHUME

1.OnpeneneHue MIOTHOCTH TEIJIOBOTO MOTOKA IS
TJIOCKOM M [IWJIMHAPUYECKONU CTEHKU
2.3akoH HrroTona-Puxmana

3.IIpuMeHeHne rpaHUYHBIX YCIOBUM

Onucanue MKAJbI OICHUBaAHUSA:

Ouenka: 5

Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakmepucmuku blnonenus 3Hanus; OueHkKa "oTIMYHO" BBICTABIISIETCA €CJIN 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'bEME WJIH BBITIOJTHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0

Onucanue xapakmepucmuxu evlnonenus 3Hanus: OleHKa "Xopouo" BEICTaBIsAETCS €CIU
OOJIBIITMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHHE ISl PELICHUS 33134

Ouyenxa: 3

Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 50

Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS

€CJIM 3aJaHNC NPCUMYIICCTBCHHO BBIIIOJIHCHO

KM-3. KoutpoabHas padora Ne 1. «IlocTpoeHne TUCKPETHOI0 aHAJIOra KpaeBoii

3a12a49U»

®opmbl peanuzanuu: buners! (MMcbMEHHBIH 0npoc)

Tun koHTpoabHOrO MeponpusTus: KourponsHas pabora
Bec koHTpObHOrO Meponpusitusi B BPC: 20
IIpouenypa npoBeaeHnsi KOHTPOJILHOI0 MeponpuaTHA: [IpoBoaATCS Ha IPAKTUUECKOM 3aHSITUH,
IPOIOJDKUTENBHOCTH padoThl 1 yac. Ha Bcto rpymnmy Bbiaaercst 3 BapuaHTa

KpaTKOC CoA€CpKaHMuE 3alaHUA:

B pabote npoepsieTcs 3HaHNE OCHOB IPUMEHEHUS YUCIIEHHBIX METOJIOB PELICHUS
muddepeHIMaNbHBIX ypaBHEHUH TEMJIONPOBOIHOCTH

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

YmeTs: peuarthb 3a7a4u
CTAallMOHAPHOW TEIIONPOBOJIHOCTH
YUCJIICHHBIMU MECTOJaMU

3ananne: Mo saganmomy 3cxi0y: |- crosecHo chopsyTHPORETS PEIBEMYI0 Jaa4Y;

2. 3amAcaTs H H YCIOBRA N Tmse;

3. Wa cerre B 5 - 6 KONTPOARHRIX OFLEMOB THENEHAD METOAOM KORTPOALHOTD OFBEME PACCIRTATE TEMIERATYPHOE NOAE B
SULTPHXOBARHHA OGNACTH;

4, PACCAHTATL MAOTHOCTL TETIOBOMD NOTOKE B ofNACTH;

5. BHBECTH PeyAbTATH B Dile Tabauue: 0 rpadexa;

6.CpaswTe. c P (eeam ono ) & Buae TABITHIG W HAHEEA 1k Ha TpadiE
HRCIEHHOTG PEleHHa,

“ata =7
xéled]

10




Jananne: T1o JARAHHOMY FCKY

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax.: 85
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuxu evlnonnenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BBITIOJIHEHO

KM-4. Tect Ne 3 «M31yyeHue»

®opmbl peaju3anum: buiersl (MMCbMEHHBIN OIPOC)

Tun kouTpobHOrO Meponpusitus: TectupoBanue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHns KOHTPOJBLHOIO MeponpuaTHs: [IpoBoasATCS HA IPAKTUYECKOM 3aHSTHH,
IPOJOKUTENBHOCTh padoThl 1 wac. Ha Bcro rpynmy naercs 3 BapuaHTa

Kpartkoe cogep:xanue 3a1aHuA:
B paGote mpoBepsieTcs 3HaHUE MPOIECCOB U (hr3HdecKast MPUPO/Ia TEIUIOBOTO U3ITYyICHHUS;
JYYHUCTBIN TETJIO0OMEH B 3aMKHYTOM CHCTEME CephIX Tell

KoHTpoJibHbIE BONIpOCHI/3aJaHUSA:

3HaTh: OCHOBHBIE 3aKOHBI 1.3aKkoH u3IydeHus: abCOIIOTHO YEPHOTO Tena
TEIIOBOTO U3ITy4eHus,
TEINIOOOMEH HU3IyYEHUEM MEXIY
TeJIaMH, pa3aesieHHbIMU
pO3payHOi Cpeol, TEermI000MeH
U3ITy4YE€HUEM B TMOTJIOMIAIOIUX U
M3JTy4aroUIMX cpesiax
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a/1a9

Ouenxa: 3
Huoicnuti nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJI0BICTBOPUTEIBHO" BBICTaBISAETCS
€CJIM 3aJJaHUE TPEUMYIIECTBEHHO BHITIOJIHEHO

KM-S. 3amuTa ga6opatopubix padort Ne 1-4

®opmbl peanusanun: YcrHas Gpopma

Tun KoHTpOIBLHOTO MeponpusaTus: JlaboparopHas pabora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa npoBeneHusi KOHTPOJbLHOT0 MeponpusTusi: JlabopatopHbie pabOTHI BBHITOIHIIOTCS
Ha 3aHATHAX. QUKCUPYIOTCS OCHOBHBIE pe3yibTaThl U napameTpsl. [IpoBoauTcs yCTHBIA ompoc 1o
pe3yabpTaTaM BBITIOJIHEHUSI M TIOJITOTOBKH OTYETa

Kparkoe conep:kanue 3aaHus:
B pamkax nabopaTtopHbIX paboT paccMaTpUBAIOTCS BOIPOCHI CBSI3aHHBIE C OIPEICIICHUEM
K03 PHIIMEHTOB TEIJIONMPOBOIHOCTH MPH cTaroHapHoi (J1.p.Nel) u HectarmoHapHOU
TeIIONMpPOoBOAHOCTH (J1.p.Ne2); onpeneneHrne HHTErpabHON CTENEHN YEPHOTHI TBEP/IBIX TEJ
KaJopuMeTpUudecKuv MeTooM (11.p.Nel8); onpenenenue yrioBoro kodgphuiueHTa U3nydaeHus
METOJ/IOM CBETOBOT0 MojenupoBanus (J1.p. Nel9).

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

YMers: IIPOBOJIUTH l.mpakTUKa MPUMEHEHUS PaCUETHBIX COOTHOLIECHUH TSI
TEIJIOTEXHUYECKUE DKCIIEPUMEHTHI TEIJIOBOI'0 MOTOKA Yepe3 HUIUHIAPUIECKUH CIION

C IEIbI0 H3Y4YECHHs IIPOLECCOB 2.0CBOEHHME METOJIMKH KOMITbIOTEPHON 00paboTKH
nepeHoca TEIJIOTHI B 9KCIIEPUMEHTAIBHBIX TaHHBIX

HYHEPIreTUYECKUX " 3.0CBOEHHE U IPUMEHEHUE METO/I0B
TEIJIOTEXHOJIOTUYECKHUX SKCIIEPUMEHTAIBHOIO OIPEIEICHUS CTEIIEHNU YEPHOTHI
YCTaHOBKAX TBEPJBIX TEI

4.M3y4eHue U OCBOCHHE METOI0B IKCIIEPUMEHTAIBHOTO
ornpezaeneHust Ko3QpPUIMEeHTa TEIUIONPOBOAHOCTH ra30B
U JKUJIKOCTEH; 03HAKOMJICHHE C METOJIaMH
AKCIEPUMEHTATBHOTO ONPEACTICHHS TETUTO(PH3HIECKUX
CBOWCTB MaTepUaIoOB; U3yYECHHE TEOPUU JTyYUCTOTO
TeriooOMeHa (ero 3aK0OHOB), (aKTOPOB, BIUSIOMINUX HA
MHTEHCUBHOCTH MPOIIECCa TEMIOBOTO U3ITy4EHUs

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 85
Onucanue xapaxmepucmuxu 8vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO
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Oyenxa: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-6. 3amuTa pacuérHoro 3aganusi Ne 1

®opmbl peau3anum: 3anIuTa 3aJaHUs

Tun KoHTpoIbHOrO MeponpusiTus: PacuetHo-rpaduueckas padbora

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpoueaypa npoBeaeHuss KOHTPOJIbHOro MeponpusaTus: [lo pesynsratam BoinoaHeHHo PI'P Ha
3aHATUU OTBOJUTCA BpeMs JUlsl NMPOBEPKH pe3ynbTaToB. Kak mpaBuino, CTyI€HT KOMMEHTHPYET
MPUHSTHIE PEIICHUs TP BBINTOJIHEHUHU paboThl. Ha 3amuty paboTsl oTBoAUTCS HE 60nee 10 MUHYT.

Kpartkoe cogep:xxanue 3aganus:
1. Onpenenenrie KOHEYHON TEMIIEPATYpPhl U TEIUIOBBIX OTEPh TEIIOHOCUTEIS, IBUKYIIETOCs
B JUTMHHOM TEIUIOM30JMPOBAHHOM TPYOOIIPOBOJIE M OXJIAXKIAIOLIETOCS B TIPOIIECCe
CTallMOHApHOH Teronepeaaun. BeiBoa pacy€THoi (HOpMyIibI, BHIOOP ONTUMAIBHON
TEIIoM30JsIMHU. 2. OnpeieseHre TEIIOBOI0 OTOKA U TEIJIOBBIX MOTEPh MPOCTEMIIEro
TeriooOMeHHoro anmapara. CpaBHEHHUE pe3yIbTaToOB pacyeTa ¢ yuéToM u 06e3 yuéra
MIEPEMEHHOCTH TEILIONPOBOAHOCTH TEIIOU30JISLIMU OT TemnepaTypsl. 3. HectanuonapHoe
OXJIaXKIeHUE (HarpeBaHue) TPEXMEPHOTO Tea MPOCTO reOMETPUH OT HauyalbHOU
TEMIIEpaTyphl B TEYEHUE 3aJaHHOTO IIPOMEKYTKA BpeMeHHU. Pacuér TemriepaTypHOTo 1o,
MO/JIEIUPOBAHKE PETYISIPHOTO PeKUMa OXJIaKICHUS (HarpeBaHusl), OnpeieseHre KoJIn4ecTBa
TEIUIOThI, OTBEIEHHOM OT (IT0/IBEIEHHOMN K) TeJa 3a 3aJJaHHbI BpEMEHHON IPOMEXKYTOK

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMers: paccuuThIBaThH l.paccunThIBaTh TEMIIEPATYPHbIE MO U TEIJIOBbIE
TeMIIEpaTypHbIE MOJS U TEIUIOBbIC IIOTOKH B DJIEMEHTAX KOHCTPYKLMHU TEIUIOBBIX U TEILIO-
IIOTOKH B DJIEMCHTAX KOHCTPYKIII/II/I TCXHOJIOTHUYCCKUX yCTaHOBOK C IICJIBIO 06GCH6‘~IGHI/I5[
TEIIOBBIX u TEII0- HOPMaJHHOTO TEMIEPATYPHOTO peKUMa pabOTHI
TCXHOJIOTHYCCKUX yCTaHOBOK C 3JICMCHTOB o60py)1013aH1/1$1 U MUHUMHU3aAlIuu HOTCpI)
1eNbl0 00ecredeHrsi HOpMaJIbHOTO TEIUIOTHI C UCITOJIB30BAaHUEM CIIPABOYHOM JIUTEPATYPHI 11O
TEMIIEPATypPHOTO pPEXHUMa PadOThHI TEMI0(PU3NUECKIM CBOMCTBAM TBEPABIX TEJ, KUIKOCTEH
3JIEMEHTOB 000pynoBaHUS u M Ta30B

MHUHHUMHNW3alInn HOTepI) TCIJIOTBI C

HCITOIb30BaHUEM CIIPaBOYHOU

JTUTEPATYPHI MO TETUIOHU3UICCKUM

CBOMCTBaAM TBEPIBIX Tell,

JKHUJIKOCTEH U Ta30B

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapakmepucmuku ebtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BRIOPAHO BEPHOE HAIIPABICHHUE JJISl PEIICHUS 33124

Ouenxa: 3

Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuku ebtnonnenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAETCS
€CJIM 3aJ]aHuE PEUMYIIECTBEHHO BBITIOJIHEHO

KM-7. 3amuTa pacuéTHoro 3ajanus Ne 2

®opMbl peaqu3anmnu: 3aiuTa 3a1aHus

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora
Bec konTpoabHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeaeHuss KOHTPOJbHOro MeponpusaTus: [lo pezynbratam BoinogHeHHo PI'P Ha
3aHATUU OTBOJUTCS BpeMsl JJig MPOBEPKU pe3ysibTaroB. Kak mpaBmiio, CTYAEHT KOMMEHTUPYET
MPHUHSITHIC PEIICHUS TP BBITOJIHEHUHU paboThl. Ha 3amuTy paboTsl oTBoguTCS HE Oonee 10 MuHYT.

KpaTkoe conep:kanue 3a1aHusi:

Pacuér TennoBbIX NOTOKOB U3JIy4EHHUs U TEMIIEpATyphl IOBEPXHOCTEN B 3aMKHYTON CUCTEME

MPOCTOM FEOMETPHH

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: pacCYUTHIBATh TEIIOOOMEH
U3Jy4EeHUEM B  CUCTEME  Tell,
3allOJIHEHHBIX  UW3Jydarouen u
MOTJIOIIAKOIIEN CPENOM

l.paCC‘{I/ITBIBaTB TEMIICPATYPHBIC I10JISI U TCIIJIOBBIC
IIOTOKH B 3JICMCHTAX KOHCTPYKIMHU TCIJIOBBIX W TCIIJIO-
TCXHOJIOTUYCCKUX YCTAHOBOK

Onucanue MIKAJIbI OLEeHUBAHUS

Ouenka: 5

Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax.: 85
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOMIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMpPaBICHHE JJIsl pEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoz evinonnenus 3adanus 6 npoyeHmax.: 55
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHKa "y10BIETBOPUTEIILHO" BBICTABIIAETCS
€CJIM 3aJaHUE IIPEUMYILIECTBEHHO BBIIIOJIHEHO

S cemecTp

KM-1. Teer Ne 5 « KOHBeKTMBHBIN TEIJIO00OMEH

®opmbl peanuzanuu: buners! (MMcbMeHHBIH 0onpoc)
Tun koHTpoILHOrO Meponpusitus: TectupoBanue
Bec konTposbHoro meponpusitusi B BPC: 20
IIpouenypa npoBeaeHnss KOHTPOJBLHOIO MeponpuATHsA: [IpoBoaATCS HA IPAKTUUECKOM 3aHSTHH,
MPOJOKUTENBHOCTh padoThl 1 yac. Ha Bcro rpynmy naercs 3 BapuaHTa
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Kpartkoe cogep:xkanue 3aiaHuA:
B pabote npoBepsieTcsi 3HaHWE TEPMUHOJIOTUH KOHBEKTHBHOT'O TEINIOOOMEHA: ONPeIeIeHHUS
MPOIIECCOB MEpeJau TEIJIOTHI 33 CUET KOHBEKUNH, (PU3UYECKHI CMBICI U pa3MEPHOCTH
OCHOBHBIX BEJIMYHH, UCIOJIb3YEMbIX B KOHBEKTUBHOM TEIJIOOOMEHE

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: NEPEHOC TEIUIOTHI B KUIKUX 1.YTo Takoe BhIHYX/ICHHAs 1 CBOOOHASI KOHBEKLIUS
U Ta3000pa3HBIX TeJax, 3aKOHBI
COXpaHEHUsI U  MpeBpalleHUs
SHEPIHH, 3aKOHBl W OCHOBHBIC
($U3UKO-MATEMATHYECKUE MOJICIH
MIPOIIECCOB TEepeHOCa TEIUIOThI U
MAacChl MIPUMEHUTEITHEHO K
nporeccam nepeaavn H
TpaHc(hOopMaIuy TETIIOTHI

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyeHmax: 55
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-2. Teet Ne 4 «Tenj1io00MeHHUKH»

®opmbl peanuzanuu: buners! (MMcbMeHHBIH 0npoc)

Tun koHTpobHOrO Meponpusitusi: TectupoBanue

Bec koHTpObHOrO Meponpusitusi B BPC: 20

IIponenypa npoBeaeHnsi KOHTPOJILHOI0 MeponpuaTHA: [IpoBOAATCS HA IPAKTUUECKOM 3aHSITUH,
IPOIOJDKUTENBHOCTH padoThl 1 yac. Ha Bcro rpynmy naercs 3 BapuaHra

Kparkoe cogepxxanue 3agaHus:
B paGote nposepsitoTcs 3HaHHE KIacCU(UKAIMH TEIUIOOOMEHHBIX aniaparoB, ypaBHEHUS
TEIUIOBOTo OajlaHca U TeIUIonepeauyn, CpeIHenorapupMUIecKoro TeMIepaTypHOro Harmopa;
CXEM JBUKEHHS TETIJIOHOCUTENEN

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE TOJIOXKEHUS U 1.Kakue OpIBatOT BU/IBI TETUIOOOMEHHBIX allapaToB
yYpaBHEHUs TEIUIOBOIO pacyera
TEMIOMACCOOOMEHHBIX alapaToB

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 85
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 33124

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-3. Tect Ne 6 «®a30Bble nepexoabi»

®opmbl peaju3anum: bunersl (MMCbMEHHBINH OIPOC)

Tun kouTpoabHOro Meponpustus: Tectuposanue

Bec konTposbHOro meponpustusi B BPC: 20

IIpouenypa npoBeaeHHs KOHTPOJBLHOIO MeponpuaTHA: [IpoBoasATCS HA IPAKTUYECKOM 3aHATHH,
IPOJODKUTENBLHOCTh padoThl 1 yac. Ha Bcro rpynmy naercs 3 BapuaHTa

Kpatkoe conepxanue 3agaHus:
Tennooraaya npu I€HOYHOM KOHACHCAIIUY IIapa HA BEPTUKAIBHON IIOBEPXHOCTH; pacyeT

TCIIOOTAAYU ITPU PA3BUTOM ITY3BIPHKOBOM U ITIJICHOYHOM KHUIICHUU B 00/IbIIOM 00BEME

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: 3aKOHOMEPHOCTH 1.Pacuer koaddunrenTa TemnooTaaun npu
TerI000MeHa npu (hazoBbIX KOHJICHCALIUU U KUTICHUN
MIPEBPAILICHUSIX 2.KpuBas KurneHus

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3a0anus 8 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpPaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1eHKa "y10BIeTBOPUTEIBLHO" BBICTABIACTCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

KM-4. 3amura 1abopaTopHbix pador Ne 5-8

®opmbl peaausanun: YcrHas popma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeaeHUsl KOHTPOJIBLHOro MeponpusaTus: JlabopaTopHbie pabOThl BBITOIHIIOTCS
Ha 3aHATHAX. OUKCUPYIOTCS OCHOBHBIE Pe3yJbTaThl U MapaMmeTpsl. [IpoBoanuTcs ycTHBIN ompoc 1o
pe3yJpTaTaM BBIIIOJIHEHUS U IOJTOTOBKU OTUETA
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KpaTkoe conep:kanue 3a1aHus:

Brimonaenue nadoparopasix padot: JlabopatopHas pabora Ne 5 «Mcneiranue
peKymepaTUBHOTO TerIooOMeHHnKay — 1 pabora (4 yaca). JlaboparopHas padora Ne 6
«TemnnooTnaya npu cBOOOIHON U BHIHYKICHHONW KOHBEKLIMHU KUJIKOCTH (4 daca).
JlaboparopHuas pabota Ne 7 «TernooTaaya npu TEUSHUU KUIKOCTH B TpyOax (kaHanax)» (4
yaca). JJaboparopnas padota Ne 8» Termnoornavya npyu KUNEHUH KUIAKOCTEH B O0IBIIIOM

00béMe» (4 yaca).

KoHTposibHbIe BONPOCHI/3aJaHUA:

VYMerTs: IKCIEPUMEHTAIHHOTO
olnpezeneHus K023 puneHTOB
nmepeHoca TEIIOThl  (Macchl) B
KHUJIKOCTSIX M ra3ax

1.pacyer MECTHOro U cpeaHero KodpuireHTa
TETUIOOT/Aa4YH [IPU TEUECHUH TEIUIOHOCHUTENSI; 00paboTka
OIBITHBIX JaHHBIX B KPUTEPUATLHOM BHJIE
2.cBOOOIHOE JABMIKCHUE KUJIKOCTH; IFIOTHOCTh
TEIUIOBOTO OTOKA; KOIDPHUIMEHT TEIUIOOTJaYH;
BJIMAHNUC CKOPOCTU ABHMIKCHUSA TCIIJIOHOCUTCIIA

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3

Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 55
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIIAETCS
€CJIN 3aJJaHU€E NIPEUMYILIECTBEHHO BBITIOJIHEHO

KM-S5. 3amura pacuéTHoro 3aganus Ne 3

®opmbl peaju3anum: 3anIuTa 3a/1aHUs

Tun koHTpoIbLHOrO MeponpusiTus: PacuetHo-rpadpuueckas padbora

Bec koHTpObHOrO Meponpusitusi B BPC: 30

IIpoueaypa npoBeaeHuss KOHTPOJbHOro MeponpusaTusi: [lo pezynbratam BoinogHeHHo PI'P Ha
3aHSATHUM OTBOJUTCSI BpeMs IJsl NMPOBEPKH pe3ysbTaToB. Kak mpaBmio, CTyIEHT KOMMEHTHPYET
MPUHSTHIE PEIIeHUs TP BBINTOJIHEHUHU paboThl. Ha 3amuTy paboTsl oTBOAUTCS HE Oonee 10 MUHYT.

KpaTkoe cogep:kanue 3a1aHusi:

VYIpoméHHbIi TENI0BOW KOHCTPYKTOPCKUHM U THIPABINYECKUI PACUETHI PEKYIIEPaTUBHOTO
TEIIO0OMEHHOT0 anmnapara ¢ OnpeeeHieM OBEPXHOCTH HarpeBa M TUIPaBIndecKOro
CONPOTHUBIICHHUS 110 TPAKTAM TEIUIOHOCUTENEHN

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

VYMeThb:  BBINOJHATH  TEIJIOBBIC
KOHCTPYKTOPCKHE U TOBEPOUYHbIE
pacy€Thl TETTOOOMEHHBIX
anmnapaToB

1.0Onpenenenre reMnepaTypHOro Harop
TEII000MEHHOTO armapara

2.Pacuer ruipaBInyecKoro COMPOTUBIICHUS
TEMJIOHOCUTEIIS TIO TPAKTY

Onucanue MKaJbl OLICHUBAHUA:
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Oyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
OnucaHnue xapaxmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evinonnenus 3nanus: O1neHka "yI0BIeTBOPUTEILHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
4 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

L. Ilepeuenv Komnemenyuit/uHOUKaAmMOpPo8 u KOHMPOAbHBIX 60RPOCOE NPOBEPKU PE3YTbM AM 08
0CBOCHUA OUCUUNTUHDI

1. Komnerenmusi/ Unaukarop: MJI-3onk-4 JleMOHCTpUpyeT MOHMMaHHE OCHOBHBIX 3aKOHOB
TEIMIOMacCOOOMEHA U IPUMEHSET UX ISl PACUETOB JIEMEHTOB TEIUIOTEXHUIECKUX YCTAHOBOK U
CUCTEM

Bonpocsl, 3aganus
1.1. Pemenue 3agauu 00 oxiakJaeHUH (HarpeBaHuu) Oe3rpaHUYHOM IJIACTUHBI B Cpeie C
MOCTOSIHHOM Temreparypoit: Metox @ypne. CoOCTBEHHBIE YHCia U COOCTBEHHBIE (DYHKIIMH
3agaun Lltypma-JInyBusuis. OCHOBHBIE UX CBOMCTBA.
2. OcHOBHBIE 3aKOHBI H3ITy4eHHsI a0COIOTHO YepHOTo Tena: 3akoH [1nanka, cmenienus Buna,
Credana-bonbumana.
3. 3agaua.
s apdexTuBHOTO OXNaxaeHus nporeccopa [IK nmpumenén anroMuHueBbId 0peOpEHHBII
pazuaTop ¢ KyJaepoMm (BEHTHIATOPOM). PazMepsl ogHOTO pedpa uinHa X IMUPUHY X TOJIIUHY
20 x 50 x 1 mm. Kynep nonnepskuaet koadduiment teroornadn 100 Br/(m2 K).
Onpenenure TeMnepaTrypy B KOpHEBOM yacTH pedpa, eciiu MpU TEMIIEPAType OXJIAKIAOIIETO
Bo3ayxa 30°C kaxaoe peOpo JOHKHO OTBOAUTH TEIUIOBOM MOTOK HEe MeHee 12 Br.
TennonpoBoAHOCTh aTIOMHHUS TPUHATH paBHOM 240 B1/(M K).
2.1. CranroHapHast TEIUIONPOBOAHOCTh B INIOCKOM CJI0€ IPU IPAaHUYHBIX YCIOBUSIX IIEPBOIO
poJia ¥ IpU HETMHEHHOW 3aBHUCUMOCTH K03(PHIMEeHTa TEIIONPOBOIHOCTH OT TEMIIEPATYPHI.
2. Cucrema anredpandyecKkux ypaBHEHHUM JTyYHCTOTO TEIJI000MeHa B 3aMKHYTOM cucteme N
TeJI, pa3esIeHHBIX MOTIIOIIAIOIIEH CPeaoi: «cepoey NMPUOIMKEHHE.
3. 3agaua.
[{unuHIpUYecKUil JaTYHHBIA CTEpKEeHb (MPYTOK) AuaMeTpoM 8 MM U anuHoi 100 mm "3axat"
C TOPILIOB MEXY ABYMs CTEHKaMH, UMEIOIIMMHU OJIMHAKOBYIO TemIepaTypy, pasHyto 20°C. B
3a30pe, 00pa30BaHHOM CTEHKaMM, IBUKETCS TEIUIOHOCUTENb, UMetoIuil Temnepatypy 100°C u
OMBIBAIOIIUH CTEPKEHD C K0P PUIIUEHTOM TeriooTAaud, paBHbIM 10 Bt/M2/K. Paccuntath
M3MEHEHHUE TEMIIEpATyphl N0 JUIMHE CTEPKHSA. TeronpoBoIHOCTb JaTyHH PUHATH PABHON
100 Br/m/K.

3.1. PacipocTpaHenue TEIIIOTH BAOJb pedpa (CTEPKHs) TOCTOSTHHOTO MOTIEPEYHOTO CEUSHHS.
BeiBog nuddepeHanbHOro ypaBHEHUs U €ro pelieHue st 06CKOHEYHO JUTMHHOTO pedpa.
2. llpupona nznyuenus. TennoBoe uznyuyenue. CeKTpbl U3IY4EHUs TBEPABIX TN, KUAKOCTEN
Y Ta30B.

3. 3amauva.

Crena 31aHus TONLMHON 420 MM BBIIIOJIHEHA U3 KPACHOT'O KMPIIUYA C TETIONPOBOIHOCTHIO
0,7 Br/m*K. Temneparypa B nomerenuu +20 rpagycos no Llenbcuto, Ha ynune munyc 20°C.
KoadduimeHTs! TemooTauu, COOTBETCTBEHHO, paBHBL: co CTOpOoHBI yiuib! 40 Br/M2K, co
ctoponbl noMenienust 10 Br/m2K. Ha creny najaeT moToK COTHEUHOTO U3ITy4ECHUS
WI0THOCTHIO 150 B1/M2, mosmHOCTRIO NOTIIONIaeMblii cTeHoi. OnpenennuTh MI0THOCTh
TEIIOBOTO MIOTOKA MOTEPh U3 IIOMEIICHHUS.

4.1. CraunoHapHas TEIJIONPOBOAHOCTh B OJHOCIOMHON M MHOTOCIIOMHOW HJIMHAPUYECKOMN
CTEHKE MPU IPAHUYHBIX YCIOBHSX MEPBOT0 POJia, TOCTOSHHON TEIJIONPOBOJIHOCTU U
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OTCYTCTBUHM BHYTPEHHHX HCTOYHUKOB TEIUIOTHI. BBIBO popMyIT As1st TEMIIEpaTypHOTO MOJS U
TEIJIOBOTO MOTOKA.

2. CrnexTpaabHble U UHTETPAJIbHBIE XapaKTEPUCTUKHU U3IYUEHUsI TEJ: MOIJIOIaTeNbHasl,
oTpakaTeJbHasi, IPOITyCKaTeIbHasi ClIOCOOHOCTHU, CTETIEHb YEPHOTHI.

3. 3agaua.

besrpanununas miactuna TonmuHon 20 MM ¢ HadasibHOU TeMiiepaTypoit 200°C oxiaxaaercs B
cpeze ¢ moctosiHHOU Temreparypoid 20°C npu 3Hauenuu kodppumnuenta rerwioorgaun 100
B1/(M2xK). Koaddpunuent TemmonpoBoaHocty miactunsl paseH 40 Bt/(mxK). M300pa3ute
(xa4uecTBEHHO) pacrpezielieHue TeMIepaTyphl MO TONIIUHE MIACTUHBI B PA3JIMYHBIE MOMEHTHI
BPEMEHM OXJIAXKICHUS

5.1. [lonydyeHue AUCKPETHOTO aHAIOra AJisi OJTHOMEPHOTO CTAllHOHAPHOTO YPaBHEHHUS
TETUIONPOBOAHOCTH C BHYTPEHHUM MCTOYHHUKOM TEIUIOTH METOJIOM KOHTPOJIBHOTO 00BEMA.

2. Knaccudukamnus norokoB uznydenus. @opmyina [lomnska.

3. 3agaua.

TpanchopmaropHoe Maciio ¢ BXxoiHOM ckopocthio 0,05 m/c u temneparypoit 100°C mpotekaer
10 aJIFOMUHUEBOM TpyOKe quameTrpoM 7*1 MM u JyiMHOM 1,5 M, BHEIIHSS CTEHKa KOTOPOi
umeeT cpenHtoro temreparypy S0°C. KoaddummeHT Temmootaaun oT Macia K BHyTpeHHEH
noBepxHocTH Tpyoku paBeH 300 Br/m2/K. Onpenenuts TeMiiepaTypy Maciia Ha BBEIXOJC U3
TpyOku. Temnodusnyeckue cBOWCTBA Macliia U aTFOMUHHUS B3STh U3 TaOJIHII 10 BXOIHON
TEMIEPAType U, NPUOINKEHHO, CUNTATh TOCTOSIHHBIMHU.

6.1. Boruncnenue KonIu4ecTBa TEIUIOThI, OTJAHHOTO TEJIOM 3a BpeMsl T OT Havalla OXJIaXKICHHUS.
2. Pacuer 1yuncToro TermiooOMeHa B CUCTEME «HE CephIi Ta3 B YePHOM 000TI0UKEY.

3. 3agauya.

CranpHas TpyOa ¢ OKMCIEHHONW MOBEPXHOCTHIO MMPOXOAUT B IOMEUIEHUH BJIaIM OT CTEH,
uMerImx Temiepatypy nosepxuocteit 20°C. Temneparypa noBepxHoctu TpyOsI paBHa 230°C.
Jlyiiuaa TpyOs! - 10 M, Hapy)HBIH quameTp - 70 MM. OnpeeuTh MOTOK Pe3yIbTUPYIOIIETO
U3ITyYEHUS C MOBEPXHOCTH TPYObl. CUUTATH MOBEPXHOCTH TPYOb! AU PY3HOM.

7.1. CrauMoHapHas TEIUIONPOBOJAHOCTh B INIOCKOW CTEHKE IIPU IPAaHUYHBIX YCIOBUSAX MEPBOTO
pona u A = f(t).

2. Pacyer myuucToro TemnooOMeHa B 3aMKHYTOU CUCTEME JIBYX «CEPBIX» IIOCKOCTEH,
pa3JEIIEHHBIX «CEPBIM» ra30M.

3. 3agaua.

OnpeaenuTb MUHUMAJIbHYIO MOIIHOCTb MasUIbHUKA, IPEeIHA3HAYEHHOT0 JJIs MMalKU ABYX
AJHHHBIX [IPOBOJIOK U3 MEIU AUAMETPOM 2 MM, €CJIM TeMIeparypa 1iasieHus npumnos 250°C.
[Taiixa npousBoauTcs npu TemnepaType Bo3ayxa 15°C, koadduuuent terooraayun 20
Bt/(M2xK), TernnonpoBoJHOCTs Meu MPpUHATH paBHOH 390 B1/M/K.

8.1. OxnaxaeHue (HarpeBanue) 6€3rpaHMYHON TUTACTUHBI B CPEJIE C MTOCTOSTHHOM
Temreparypoil. MaremaTtuueckas popMyIHpOBKa 3aauu.

2. OmnpeneneHye TEIIOBOTO MOTOKA, OTAAaBAEMOI0 MPSIMOYTOJIbHBIM peOpOM B CTallMOHAPHOM
IIPOLIECCE OXJIAXKICHUS.

3. 3amaya.

[TnacTuHa ¢ paBHOMEPHO pacnpe/ieIeHHBIMA BHYTPEHHUMH HCTOYHUKAMHU TETIJIOTHI
MOIIIHOCTBIO qV BT/M3, cCHMMETpHUYIHO OXJIaXKIAETCsl C 00X TTOBEPXHOCTEH KHIKOCTHIO C
IIOCTOSIHHOW TeMneparypoil tk, u npu nocrosHHoM KTO. B aTux ycnoBusx temneparypa Ha
MOBEPXHOCTAX IJIACTHHBI OJJMHAKOBA: tCT, a TEMIIEpaTypa Ha OCU CUMMETPHH IJIACTHUHBI
MakcuMaibHa: t0. Kakas ycTaHoBUTCS TemMIepaTypa Ha OAHOM M3 OBEPXHOCTEH IJIACTUHBI,
€CITH JIpyrasi MOBEPXHOCTh OY/IET TETJION30JIMpOBaHa?

9.1. Merox KOHTPOJIBHOTO 0ObeMa. JIMCKPETHBII aHAIOT OJJHOMEPHOTO CTAIl[HOHAPHOTO
YpaBHEHHUS TEIUIONPOBOAHOCTH.

2. YrioBele KO3pPUIMEHTH! u3inyueHus: TuddepeHnaabHbIi, JTOKaIbHbIN, CPEeIHHA.
OcHOBHBIE CBOMCTBA YTIOBBIX KO3(PPUIIMEHTOB U3ITyUECHHUS.

3. 3agauya.
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JIBe Ge3rpaHuyHbIC IACTHHBI OJJUHAKOBOU TOMIIHHBI — 40 MM - OXJIaX/Ial0TCS B CpeJie C
MOCTOSTHHOM TeMriepaTypoi npu kodddunmente terooraadn 1000 Br/(Mm2xK).
KoadduumeHTs! TermonpoBoJHOCTH macTuH cooTBeTcTBeHHO paBHbI 40 1 0.013 Bt/(MxK).
OnpenenuTthb, MOBEPXHOCTh KaKOW U3 IUIACTUH PaHbIIE JOCTUTHET TeMIIepaTyphl
OXJIAKTAFOLIEN CPEIBI.

10.1.CranmonapHasi TeIIONpPOBOIHOCTb INIOCKON CTEHKHU ITPU HAJTUYMU BHYTPEHHUX
UCTOYHUKOB TeIUIOTHL. Orpenenenue npoduiist TEMIepaTypsl U INIOTHOCTH TETIJIOBOTO MOTOKA
IIPU FPAHUYHBIX YCIOBHUSAX MEPBOTO U TPETHETO POJa.

2. 3akon byrepa. [lornoniarenpHas v MPOMyCKaTENbHAS CIIOCOOHOCTH, CTETIEHb YePHOTHI
ra3zoBOro CJOA.

3. 3agaua.

B omnbiTe no onpeaeneHuio TeMIepaTyponpoBOIHOCTH U TEIUIONPOBOJAHOCTH MaTepHana
METOJIOM PETYJISIPHOTO peKHMa, TIPOBEACHHOM B yCIOBUsX Bi-> 0, onpeneneHbl TeMITbl
OXJIQXKJICHUSI OCHOBHOTO U ATAJIOHHOTO KaJOPUMETPOB: M 1 M3. Onpenenure KodphUuueHT
TEIUIONPOBOAHOCTH MaTepHalia A, €clii KOAPPUIIUEHT ero TEMIEPATYPOIPOBOTHOCTH @ OBLIT
orpezeaéH paHee B ombITe Ipu Bi-> oo,

MartepuaJbl 1Ji1 IPOBEPKHU OCTATOYHBIX 3HAHUM

1.IIpotiecc MONEKYISIPHOTO MEPEHOCA TEIUIOTHI B HEMOIBUYKHOM CIUJIOUTHON Cpefie
OIMCHIBACTCS 3aKOHOM:

OTtBeTsI:
a) Herotona-Puxmana; 6) Herotona; B) @uka: r) Credana-bonsimana; x) @ypse; €) Jxoymns-
Jlenna; e) Tomricona.

BepHurliit oTBeT: 1)
2.Ilpenen oTHOLIEHUS! U3MEHEHUS TEMIIEPATYPhl K PACCTOSHUIO MEXKIY U30TEPMUUYECKIUMHU
MOBEPXHOCTAMH, U3MEPECHHOMY IO HOPMaJIH, Ha3bIBACTCSI:

OTtBeTsI:
a) CKOPOCTBIO U3MEHEHMS TEMIIEPATYPhI 0) TpalueHTOM I0JIs1 TEMIIEPATYpPhI B)
KOX(HUIIMEHTOM U3MEHEHHUS TEMIEPATYPHI T') TEMIIEPATYPHBIM MOJIEM [T) TNIOTHOCTHIO
TEIJIOBOTO TIOTOKA

Bepuslit oTBeT: 0)
3. BekTop rpaguenTa TemMrepaTypHOTO MOJIST HAllPaBJICH:

OTBeTHI:
a) COBIAJaeT C HAIIPABJICHUEM TEIJIOBOTO MOTOKA 0) B CTOPOHY YMEHBILIEHUS TEMIIEpaTyphl B)
B CTOPOHY YBEIMYEHHUS TEMIEPATYPhI I') HAJI0 3HaTh KPaeBble YCIOBUS 3a/1a4M 1) IPAaBUILHOTO
OTBETA HET

BepHblii 0TBET: B)
4.3axoH Credana-bonbiimana onpenenser:

OTBeTHI:
a) [ToTok Temao0Thl, yXOASIIUI OT rOpsYero KCTOUYHUKA K X0JI0JHOMY; 0) KOHBEKTHBHBII MOTOK
TEIUIOTHI MEX/1Y TEJIOM U KHUAKOCThIO; B) MakCHMaIbHYIO IJIOTHOCTH MMOTOKA U3JIY4EHHUS C
MOBEPXHOCTH Tena; I') [IOTHOCTH MOoTOKA M3IIydeH s a0COMIOTHO yepHoro Tena; 1) [ImoTHocTh
MOJIEKYJISIPHOTO TIOTOKA TETIOTHI.

BepHnrliii oTBeT: T)
5.BenuunHa ¢ pa3MepHOCThIo BT/M?/K MOKeT Ha3bIBAThCSL:

OTtBeTHI:
a) Kod(h(HUIMEHTOM TeIUI00TAa4yH; 0) MIIOTHOCTHIO TETIOBOTO MOTOKA; B) KOA((UIIMEHTOM
TEIUIONEepeIaut; I) TEIUIOBBIM MIOTOKOM; 1) YAEIbHOM TEMI0EMKOCTBIO.

BepHnbiii 0TBET: a), B)
6.0T™MeThTe NpaBUIIbHBIE ONPEIETICHHUS:

OTBeTsI:
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a) U30TEPMHUECKUE TOBEPXHOCTH HE MEPEeCceKaroTcsi; 0) BEKTOP IIIOTHOCTH TEIUIOBOT'O IOTOKA
COHAIPAaBJIEH C BEKTOPOM I'paIu€HTa TEMIIEPATYPHOTO MOJIS; B) KOAPPHUIMUEHT TEIUIOOTAAYH
YHCJICHHO PaBeH KOJIMYECTBY TEIUIOTHI, TPOXOISIIEMY Yepe3 eAUNHUYHYIO TOBEPXHOCTh B
€IMHULY BPEMEHH NIPH Pa3HOCTH 3HAYCHUH TEMIIepaTypbl IOBEPXHOCTHU U KHUJKOCTH B OJIUH
KEJIBbBHH. T) IIPH TEIUIONEpeade OTCYTCTBYIOT KOHBEKIUS M TEIUIONPOBOAHOCTD; 1) TETJIOBOM
IIOTOK U3MEpSeTCA B JXKOYJIAX; €) TPAJUCHT TEMIIEPATypHOTO MOJIsl pAaBEH CyMMe
NPOM3BEACHUI YAaCTHBIX MPOU3BOJHBIX OT TEMIIEPATYPHI IO HAPABJICHUSAM OCEH CUCTEMBI
KOOPJIMHAT Ha OPThI OCEH.

Bepurliii oTBeT: a), B), €)
7.KonnyecTBo TEIIOTHI, IPOXOASIIEE Yepe3 eMHUILY IUIOLAU B €IUHHILY BPEMEHH,
Ha3bIBACTCS:

OTtBeTsI:
a) TETUIOBBIM IMOTOKOM 0) MJIOTHOCTBIO TEIJIOBOTO MOTOKA B) KOd(duureHToM 3¢pdexruBHOCTH
HOBEPXHOCTH T') TPAJUEHTOM IOJIsl TEMIIEPATypPbl

Bepuslii oTBeT: 0)
8. Tepmuueckoe COIPOTUBIICHUE TEILIONEPEIaun €CTh:

OTBeThI:
a) CyMMa TEPMHUYECKUX CONPOTUBIICHUH TEIUIOOTAAYH U TEIUIONPOBOAHOCTH; 0) cymma
TEPMUYECKHUX CONPOTUBIICHUN TEIIOOTAuH; B) CyMMa TEPMHUECKUX COTIPOTUBICHUI
TEIUIOOTAaYH MUHYC TEPMHUYECKOE COIIPOTHBIIEHUE TEIUIONPOBOAHOCTH; I') CyMMa
TEPMUYECKHUX COMPOTUBIICHUN TETIONPOBOIHOCTH; 1) 0OpaTHasi BEIMYMHA CYMMBI
TEPMUYECKUX MPOBOAUMOCTEH CIIOEB.

BepHblii oTBeT: a)
9.be3pa3mepHas TemnepaTypa 0 B mapajuienenuiesae ¢ pazmepamu b x ¢ x d paccuutsiBaeTcs
KaK:

OTtBeTsI:
a) TeMIeparypa 6eCKOHEUHOro UINHApa paxryca Ved; 6) cpeatee apudMeTHIeCKOe
0e3pa3MepHbIX TEMIIEpaTyp IJIACTHUH TOIIIMHON b, ¢ u d; B) 6e3pa3mepHas Temneparypa Kyoa
paBHOT0 00bEMA; ') MPaBUIILHOI'O OTBETA HET; /1) MPOU3BeIeHNE Oe3pa3MepHBIX TEMIIEPaTyp
IUTaCTHH, IIepecCeYeHNEM KOTOPhIX OH 00pa30BaH; €) cpeiHee apudpmeTndeckoe 0e3pa3mMepHbIX
TEeMIEpaTyp IUIACTUH TOMIIMHON b/2, ¢/2 u d/2.

BepHnsliii oTBeT: 1)
10. PerynsipHBIM pEKUMOM OXJIAXICHUS Ha3bIBAIOT:

OtBeTsI:
a) peKUM, HACTYyMAaroUui, Koraa 6e3pa3MepHoe BpeMst OXJIaXIeHUsI CTaHOBUTCS OoJbiuM 0,3;
0) cCKOpOCTh U3MEHEHUs Oe3pa3MepHOM TeMIepaTyphl B IEHTPE Tela CTAHOBUTCS MTOCTOSIHHOM;
B) PEXUM, HACTYMAIONINNA, KOT/Ia TEMIT OXJIAXKICHUS Tea CTAHOBUTCSI KOHCTAHTOMW; T) PEXKIM
TEIIOBOI'O PAaBHOBECHUS C OXJIAXKAIOIIEH cpeloil; 1) BEAMUUHY, ONPEAEISIOUIYIO ATUTEIbHOCTD
OXJIXK/ICHUS TeJla BO BPEMEHH; €) PEKUM, IPH KOTOPOM CKOPOCTh H3MEHEHUs Oe3pa3mepHon
TeMIIepaTypbl B TOUKaX Tela, MoAeaEHHas Ha O0e3pa3MepHYIO TEMIIEpaTypy Tesla B 3TUX TOUKaX
HE 3aBHCHUT OT KOOPJIUHAT TOYCK H BPEMEHHU.

BepHnbiii oTBeT: a), B), €)
11.KoapduimeHT TeMneparyponpoBOIHOCTH a XapaKTepPU3yeT:

OtBeThI:
a) CKOpOCTh pacipoCTpaHEHHs TeIjIa B TeJie 0) CKOPOCTh M3MEHEHUS TEIJIOBOTO MOTOKA B)
CKOpPOCTh U3MEHEHHsI TUNIOTHOCTHU TETIJIOBOTO MOTOKA T') 3TO BEIMYUHA, YKBUBAIICHTHAS
TPaJMEHTy TEeMIIEPATYPHI 1) CKOPOCTh U3MEHEHHS TEMITEPATYPHI B Telle

BepHurliii oTBeT: 1)
12.®@ynkuus E(A,T) nazpiBaeTcst

OtBeThI:
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a) MJIOTHOCTH TEIIJIOBOT'O TTOTOKA 0) MHTETpaIbHAS TUIOTHOCTD MTOTOKA U3ITyYEHUS B)
CHEKTpaJibHas IUIOTHOCTh MOTOKA U3TYYEHHUS T') IOTOK U3IYYEHHUS €) MOUTHOCTh MOTOKA
U3ITYy4CHUS

BepHriii oTBET: B)
13.Pacnipenenenue crieKTpaabHON TUIOTHOCTH TIOTOKA M3TYYCHHS 110 IJTMHAM BOJH B
3aBHCUMOCTH OT TeMIIepaTypbl yCTaHABINBAET:

OTtBeTsI:
a) 3akoH [lmanka 0) 3akon Credana-bonbimana B) 3akon JlamOepra 1) 3akon Kupxroda )
3akoH byrepa

BepHblii oTBeT: a)
14.JTyuucThiii MOTOK, UCIYCKAEMBbII C €JMHUIIbI TOBEPXHOCTU PEaIbHOTO TEJa B EAMHUILY
BPEMEHU Ha3bIBACTCS:

OTtBeTsI:
a) IUIOTHOCTH TEIUIOBOTO OTOKA COOCTBEHHOTO M3ITyYeHHSI; 0) IUIOTHOCTHIO MOTOKA
3¢ (HeKTUBHOTO U3TyUeHUs; B) TOTOKOM OTPaKEHHOTO U3ITyUEHUS; T) MOIHOCTD MTOTOKA
PE3YIABTHPYIOLIETO U3ITyUCHHS

BepHsiii oTBeT: 0)
15.Bce peanpHbIe Tella 0OMEHUBAIOTCS YHEPTUCH H3ITydeHus B (hopme:

OTtBeTsI:
a) pe3yIbTUPYIONIMX MTOTOKOB U3IydeHUs; 0) 3()(hEeKTUBHBIX TIOTOKOB H3JIYUCHHS; B)
OTPaKEHHBIX MOTOKOB U3ITyYEHUS; T') TOTOKOB MPOMYIIEHHOTO U3ITy4eHUSs; ) MOTOKOB
MOTJIOIIEHHOTO M3Ty4eHUS;

BepHsiii oTBeT: 0)

II. Onucanue wkKanvl oueHueanuA

Oyenka: 5
Huoicnuii nopoe evinonnenus: 3a0anus 6 npoyenmax.: 85
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIIOIIHEHa B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOEHHOCTH MPAKTUUECKUX PELICHUH

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmukuy 6blnoneHus 3uanus: PaboTa BeIloIHEHa B paMKax "0a30Boro"
ypOBHS. BOJIBIIMHCTBO OTBETOB JJaHbl BEpHO. B yacTu MaTepuana ecTh HE3HAUUTENIbHbIE
HEJ0CTaTKU

Oyenka: 3
Huodicnuii nopoe évinonnenus 3adanus 6 npoyenmax: 55
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeIMOIHEHA B paMKax "moporosoro”
ypoBHs. OCHOBHasl YacTb 3aJJaHHs BHIINOJIHEHA BEPHO. HAa BONIPOCHI YIIIYOJIEHHOTO YPOBHS

1I1. Ilpasuna évicmasnenus umoz080i OyeHKu no Kypcy

Ornenka ompezensercss B cooTBETCTBUHM ¢ [lonoxeHnem o OalIbHO-PEUTHHTOBOM CHCTEME IS
cryaenToB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U aTTECTAIIMOHHON COCTABIISIFOLIUX.

5 cemecTp

®DopMa NPOMEKYTOUYHOM aTTecTaluu: DK3aMEH
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L. Ilepeuens KomnemeHyuil/UHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOE NPOBEPKU PE3YIbIMAM 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuusi/Muaukarop: U1-3omk-4 JeMoHCTpUpyeT mOHUMaHNEe OCHOBHBIX 3aKOHOB
TEIIOMACCOOOMEHa U IPUMEHSIET UX Ul PACYETOB JIEMEHTOB TEINIOTEXHUYECKUX YCTAHOBOK U
cucTeM

Bomnpocel, 3axanus
1.1. Pexxumbl TeUYCHUS TAPOKUIKOCTHON CMECH B BEPTUKAIILHOM MaporeHepupymomei Tpyoe.
2. llopsanox mpoekTHOro TerioBoro pacuéra T/A Ha 6a3ze cpenHe-norapuGMuUIecKoro
TEeMIIepaTypHOro Haropa. BBeneHnue nonpaBku K pacC4eTHOM MOBEPXHOCTH TEILIOOOMEHA MPHU
CXeMe JIBUKEHHSI TeIJIOHOCUTENEH, OTIIMYHON OT MPOTUBOTOKA.
3. 3agaya. TenmonocuteneM ¢ TemnepaTypoi Ha Bxoje 320°C u Ha Bbixozae 200°C
HarpeBaetcs HehTh oT 20°C mo 175°C. Onpenenuts cpeaHue apupMETHISCKUN 1
jorapupMUUECKUN HATIOPBI IS CXEM MPSMOTOKA U IPOTUBOTOKA.

2.1. IIpuBeneHHas BbICOTa HOBEPXHOCTU KOHJCHCAIIUH, €€ CBSA3b ¢ UuciIoM PeiiHonbica
wieHkH. be3pa3zmepHbie PopmyIibl TETUI0O0OOMEHA TIPU KOHICHCAIINH.

2. CBobOoiHAsE KOHBEKIMS KHUJIKOCTH y BEPTUKAJIBHOM CTeHKU. MI3MeHeHnue ko urmenrta
TEIUIOOTIa4H I10 BBICOTE.

3. 3apayva. ITo TpyOke BHyTpeHHUM AuameTpoM 20 MM JBHXKETCS BOJA, KUIIAIIAs B YCIOBUAX
My3BIPEKOBOTO peKMMa KUMeHus npu nasiennu 2,32 MIla. Temneparypa cTeHKH TpYOBI
227°C. Onpenenuth cpeaHui KOAQPHUIUEHT TEIIO0TAaYH, €CIIM CKOPOCTh BOABI W = 1.5 M/c.

3.1. [Inenounas u KamnesnpHast KOHICHCAMA. TepMUYECKHEe COIPOTUBICHUS ITPU KOHICHCAIINY.
2. YpaBHEHHsI TEIJIOBOTO OallaHca u Terutonepenaqn. [ToHsITHEe MaccOBOM pacxoMHOM
TEIIIOEMKOCTH, TEMIIEPATypHOT0 HANopa (JOKaIbHOTO, CPETHETO, PAcloIaraeMoro).

3. 3apaua. Kak usmeHuTCs (BO CKOJIBKO pa3 YBEIUUUTCA, HE U3MEHUTCS, UM YMEHBIIUTCS)
MOIITHOCTh YCTAaHOBKH Ha NepeKayMBaHUeE TEIUIOHOCUTENS 10 AJTMHHOM ri1agkoi TpyOe, eciu 3a
CYET U3MEHEHUS CKOPOCTH TEIUIOHOCUTENS YBEINYUTD KOAPPHUIIMEHT TEIUIOOTAAYH TIPH
TypOyJIEHTHOM TeueHUH B TpyOe B 2 pa3a? IIpuHsTh, 4T0 KO3(GUIMEHT CONPOTUBICHUS
TpeHus nponopironaieH Re”(-0.25).

4.1. IlnenouHas u KamnenbHasi KOHAeHcalus. TepMUyecKrue COPOTUBIIEHUS MPU KOHAECHCAIUY.
2. YpaBHEeHHMs TEIUIOBOTO OanaHca U Tertonepenadn. IlonsaTre MaccoBoi pacXoaHOM
TEII0EMKOCTH, TEMIIEPATYPHOT'0 Haropa (JOKaJIbHOTO, CPEAHETO, PAcIonaraeMoro).

3. 3agaya. Kak n3mMeHuTcs (BO CKOJIBKO pa3 yBEIMUUTCS, HE U3MEHUTCS, WJIM YMEHBIINTCS)
MOIIIHOCTh YCTAHOBKH Ha NE€pEeKauMBaHNUE TEIUIOHOCUTEIS 110 AJTMHHON TIIaJKoi TpyOe, eciu 3a
CYET U3MEHEHUS CKOPOCTH TEIUIOHOCUTENS YBEIMYUTh KOAPPHUIHUEHT TEIUIO0TAAYH MTPH
TypOyJE€HTHOM TeueHuu B TpyoOe B 2 paza? [IpuHsTH, 4TO KOAPPUIUEHT CONPOTUBICHUS
TpeHwust nponopionaieH Re”(-0.25).

5.1. Pacuer temiooTnauu npu TypOyJI€HTHOM T€UEHUH MJIEHKN KOHAEHCaTa.

2. CpaBHEHUE NPIMOTOYHON U IPOTUBOTOYHOM CXEM JBUKEHMSI TEIIIOHOCUTENIEN C TOUKH
3peHus TermnoBol 3¢ (HEeKTUBHOCTH.

3. 3agmaua. B sxpanHyto TpyOy KoTenpHOTO arperara d,*8§ = 38*5 MM mojaercs Bojia mpu
temneparype 200°C u gasnenun 3 MIla. OnpenenuTs AJIMHY SKOHOMaW3€pHOT0 y4acTKa, €CIH
K BHEIIHEH MOBEPXHOCTU TPYOBI MOABOAMTCS TemuoTa ¢ q = 0,2 MBT/M?%. MaccoBas cKkopocTh
BoI6I — 700 kr/(M2%c)

6.1. Kputnueckue TenaoBble Harpy3KH MpH KUIEHUH B 00JbIIOM 00BEME.
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2. TennoBoii pacueT TEMI00OMEHHBIX anmapaToB. Y paBHEHHS TEIUIOBOTO OanaHca U
TeIUIoNepelauH.

3. 3amaua. Bo3nyx, Tekymuii B Tpy0Oe u3 HepkaBeromei cranu auamerpom 20/10 MM, nmeer B
HEKOTOPOM CE€UYEHUU X cpeliHioro Temiiepatypy 15°C. Temneparypa BHyTpEHHEM MOBEPXHOCTH
TpyObI B 3TOM ceuennu 98°C, a paemned — 100°C. Borunciure mectHbl K03 uimeHt
TEIUIOO0TIaYM B CEYEHUHU X, A TAK)KE IPAJUEHT TEMIIEPaTyPHOIO NOJIs AJIs IOTOKA BO3/yXa Ha
crenke. TermonpoBogHOCTh cTanu paBHa 14,4+0,016t Bt/M/K. Jlaiite rpadudeckyro
MHTEPIIPETALMIO 3a/1a4H.

7.1. PacueT TemooTAauy Npyu KUIEHUH KUAKOCTH, ABIKYIIEHcs B TpyOe, B 30HE Meperpesa
napa.

2. Knaccugukanus TerooOMEeHHBIX araparos.

3. 3ajaua. DnekTpoHarpeBareib B popme TpyOku nuamerpom 20 MM U JJIMHON 1 M 00yBaeTcst
MOTIEPEYHBIM TOTOKOM BO3ayXa ¢ Temneparypoi 10°C. Onpenenuts CKOpOCTh 00/1yBa, €CIIH
MoIIIHOCTh Harpearens paBHa 500 Br, a remnepatypa crenku 300°C.

8.1. Pacuer koadurmenTa 3amnaca 10 Kpuzuca KUIEHUS BOJbl, TEKyILEH B TpyOe, npu
3a/IaHHOM TEIJIOBOM HArpy3ke g., = COnst.

2. Oco0OeHHOCTH pacueTa TEIJIOO0TAAYH IpU CBOOOAHON KOHBEKLIMHU B Y3KUX BEPTUKAJIbHBIX U
TOPU30HTAJIBHBIX 3a30pax (LEsX).

3. 3amgaya. Kak u3MeHuTCS KOAQPUIMEHT TEIUIOOTAAYH MPH IJICHOYHOW KOH/ICHCAIIUU
JAMHUHAPHOM TE€YEHUH IJICHKH KOHAEHCATa, €CIIU MOBEPXHOCTh KOHAECHCAIIMH, HAKIIOHEHH YO
oA yriioM 60° K TOpU30HTY, YCTAHOBUTh BEPTUKAILHO?

9.1. TenuiomexaHUYeCKUeE YCIOBUSI CYIIECTBOBAHUS IAPOBOT0 My3bIpbka. Kputnueckuit paguyc
IIy3BIPBKA.

2. Ilopsiok KOHCTPYKTOPCKOTO TEIIOBOIO pacyeTa MPsIMOTOYHOIO TEIJI000MEHHOTIO anmapara
C MCIIOJIb30BaHUEM MOHATHH TeroBoi 3¢ dexruBHOoCcTH € M1 NTU.

3. 3agaya. Ha Hapy»HOI MOBEpXHOCTH BEPTUKAJILHO PAacHoOI0XKeHHOH TpyOku (d, = 10

MM, L =1 M) KOHIEHCUPYETCsI CyXO0il HACBHIIIEHHBII BOASHON Map npu arMochepHOM
naBineHnn. Kak n3MEeHUTCs TeIIOBOM NOTOK, IepeaBaeMbli OT Iapa K OXJIAXKIAOLIEH BOE,
ecliu TpyOKy MOBEpHYTh B TOPU3OHTAIBHOE MOJIOKEHHE?

10.1. MaTeHcuduKanus TemI00TAaYd IpU TUICHOYHON KOH/ICHCAIUH.

2. YcnoBus 0IHO3HAYHOCTH B 337jauaX KOHBEKTUBHOTO TEIIOOOMEHa. Y paBHEHUE
TEMJI00TIa4H.

3. 3amaua. [Ipu nepexone OT My3bIPbKOBOTO KUTICHHS BOJIBI B OOJIBIIOM 00BEME K TIJICHOUHOMY
KodGUIMEHT TernooTaAayn ymMmeHbImmiacs B 30 pa3. OnpeneauTs TeMIiepaTypy NOBepXHOCTH
MIPU TUICHOYHOM KHUTIEHUH, €CJTH KUTIEHUE MTPOUCXOAUT TpU aTMOC(HEPHOM JTABJIICHHUH, U B
MOMEHT TIepexo/ia K MIICHOYHOMY KUIIEHUIO TeMIIepaTypa CTeHKu Oblia pasHa 135°C.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.ITpu xakux yncnax PeliHOIbICa IMEET MECTO JIAMUHAPHBIA PEKUM T€UEHUS B KPYTIIOH
Tpyoe?
OTtBeTHI:
a) Re >3900 6) Re>2300 B) Re=3900 r) Re <2300
BepHblii 0TBeT: T)
2.Kpurepuii, onpeaensonuii OTHOIEHNE NHEPLIMOHHBIX CUJI IOTOKA K CHJIaM BSA3KOCTU?
OTBeTHI:
a) Nu 60) Pr B) Per) Re 1) Bi
Bepnpiii otBeT: T) Re
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3.OnpenenstomuMu 6e3pa3MepHbIMU KPUTEPUSIMH B YCIOBHUSX TEINIOOOMEHa MPH CBOOOIHOM
KOHBEKIIMHU SBIISAIOTCA yKciia?
OTBeTHI:
1) Gru Pr2) Gru Re 3) Re u Pr4) Pe u Gr 5) Pe u Re
Bepnbiii otBeT: 1)
4.YcnoBue CylIecTBOBaHUS MMy3bIpbKa ONpPEAEIseTCS ypaBHEHUEM:
OTBeTHI:
a) HaBbe-Crtokca 0) Jlamumaca B) PeitHonbca ) Kinaneiipona-Knaysuyca n) brnasuyca
Bepuslii oTBeT: 0)
5.IIpucTeHHbIi coii )KUAKOCTH, B KOTOPOM IIPOUCXOAUT JEBSIHOCTO JIEBSITH MIPOLIEHTHOE
U3MEHEHHE TEMIIEPAaTypHOT0 HAIoOpa )KUIKOCTh-TIOBEPXHOCTh

OTBeThI:
a) JIJAMMHApHBIN 0) TypOyJICHTHBINA B) TUHAMUYECKHUH MOTPAHUYHBIN T') TEIIJIOBOM IMOTPaHUYHBIN
1) BSI3KHI 110/1CITION

BepHblii 0TBET: T)
6.ITpomecc TermooOMeHa Py BBIHYKICHHOW KOHBEKIIMH OMMCHIBACTCSl YPAaBHECHUEM:

OTBeTHI:
a) Nu = f (Re, Pr) 6) Nu = f (Pe, Fo) 8) Nu=f (Re, Gr) r) Nu = f (Re, Pr, Gr) 1) Nu = f (Gr, Pr)
BepHblii oTBeT: a)
7.Kakoe 13 nepeunciaeHHbIX Yhcell 01001 ABIISETCS ONpeaesieMbIM YHCIOM KOHBEKTUBHOTO
Teriooomena’?

OTBeTHI:
a) Nu 6) Re B) Grr) Fo 1) Pr

BepHblii oTBeT: a)
8.B KakoM U3 MepeurciIeHHBIX PEKUMOB KUTIEHUS KOOPDUITUEHT TEII00TAaYH Oy IeT
HanOOoJIbIIUM?

OTBeThI:
a) MJIEHOYHOE KUIeHHe 0) My3bIPhKOBOE KUTIEHHE B) TOBEPXHOCTHOE KUIIEHUE T') OJIMHAKOB Ha
BCEX CTaJUSIX KUIICHHUS JT) 3aBUCHUT OT MIEPOXOBATOCTH IMOBEPXHOCTH HArpeBa

Bepuslii oTBeT: 0)
9.IToueMy mpu MIepexo/ie K TUICHOYHOMY KHUIICHHIO B YCIIOBUSX PETYITHPOBAHUS
TEMIIEPATYPHOTO HAMOpa ¢ U3MEHEHUEM ( IIPOUCXOUT PE3KOe YBEIUUCHHE TEMIIEPATYPhI
CTEHKH?

OTBeThI:
a) MpUYMHA HEM3BECTHA 0) pe3Ko yBelIUYuBaeTcss KO3 PUINEHT TEIIO0TAa4YH B) pE3KO
yMeHbIaeTcst KO3PGUIUEHT TEII00TAa4yH I') YBeIUUUBaeTcs KOdPHULIUEHT
TEIUIONPOBOAHOCTH /) BO3pACTAET TEMIIEPATypHBIN HAIOp

BepHblii 0TBET: B)
10.ITIpu kakoM Bue KOH/IEHCAIIUN MHTEHCUBHOCTH TEIIOOOMEHaA BhIlIe?

OTBeThI:
a) TIOBEPXHOCTHAs 0) KameibHas B) TUICHOYHAS T') HE 3aBUCUT OT BUA KOH/ICHCAIINH 1) 3aBUCUT
OT TeMIepaTypbl KOHJAEHCAIUU

BepHbriii oTBeT: 0)
11.Kakue pexxrmbl OTCYTCTBYIOT Ha KPUBOM KUIEHUSI IPU PETYIUPYEMOM TIIOTHOCTH
TEIJIOBOT'O MIOTOKA HA CTEHKE?
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OTBeThI:
a) pa3BUTOE MYy3BIPHKOBOE KUIIEHUE 0) PEKUM CBOOOTHON KOHBEKITUH B) TUICHOYHOE KUTICHUE
T') IepexoHast 30Ha 1) PeKUM OJUHOYHBIX My3bIpen

BepHsiii 0TBET: T)
12.Kakoe u3 uncen noo0us XapakTepu3yeT HHTEHCUBHOCTh KOHBEKTHBHOTO TEIIOOOMeHa?

OTBeTHI:
a) yncio PeitHonbica 6) uyncio HyccenbTa B) uncino I[pannaras r) yucno ['pacroda a) uucio
Dypee
BepHriii oTBeT: 0)
13.IIpucTeHHsli 10l KUIKOCTH, B KOTOPOM MPOUCXOAUT AEBIHOCTO JIEBATH IIPOLIEHTHOE
U3MEHEHHE CKOPOCTH KUAKOCTU
OTBeThI:
a) JIJAMMUHAPHBIN 0) TypOyJICHTHBIN B) TUHAMUYECKUMA IMOTPAHUYHBIHN T') TEIIOBOW MOTPAHUYHBIH
1) BS3KUM MOACIION
BepHsiii oTBET: B)
14.Kakoe u3 yrcen moo0ust SBIsSeTCs TeII0(QU3NIeCKOl XapaKTePUCTUKON CpeIbl?
OTtBeTsI:
a) yucio PeitHonbaca 6) unciio Hyccenbra B) uncno [Iparnaris r) uucno I'pacroda i) uncio
Dypbe
BepHblii 0TBET: B)

11. Onucanue wikanvt oyenusanus

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapaxmepucmuxu 6blnoiHeHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huosicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: PadboTa BeImogHeHa B paMKkax ""0a30Boro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaia ectb He3HAUUTEIbHbIE
HE/IOCTAaTKU

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "moporoBoro”
ypoBHsi. OCHOBHAs 4acTh 3aJJaHHsI BBITIOJIHEHA BEPHO. HAa BOTIPOCHI YIITYOJICHHOTO YPOBHS

II1. IIpaguna évicmaenenusn umo2o60i OUEeHKU no Kypcy

Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOW CHUCTEME ISt
crynentoB HUY «MOW» Ha 0OCHOBaHMHM CEMECTPOBOM M aTTECTALMOHHOMN COCTABIISIOIINX.
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