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Hepeuenb Komnemenuuﬁ u unoukamopoe 00CMUIICCHUA Komnemeuuuﬁ C yKaszanuem smanoe 4)opmupoeanuﬂ 6 npouecce
oceoenun Oucuunﬂunbt

b1.0.23 «Tennogu3uxa»
Hanpaenenue noocomoexu (cneuyuanvnocmu) 20.03.01 «Texnocgpepnasa 6ezonacrnocmoy

Hp0¢uﬂb noozomoexu «bezonacnocms mexnonozuueckux npoueccoes u np0u3600cme»

Komrmerenuus:

OIIK-1 CriocoOeH y4uThIBaTh COBPEMEHHBIE TEHICHIIMN Pa3BUTHSI TEXHUKH U TEXHOJIOTHI B 00J1aCTH TeXHOCHEPHOU
0€30MacHOCTH, U3MEPUTEIHHON U BHIYUCIUTEIbHON TEXHUKH, THPOPMAIIMOHHBIX TEXHOJIOTHI MPU PEIICHUH TUIIOBBIX 3a/1a4 B
obnactu npo¢ecCuOHaIbHON AEeSITEIbHOCTH, CBA3aHHOM C 3aIUTON OKpYXarollel cpeibl U obecrieueHneM 0e301acHOCTH
YEJI0BEKA;

OIIK-1.1 3HaeT KpUTEpHUH UCIIOJIF30BAHHS HA TIPAKTHKE MPUHITUIIOB 3aIUTHI YEJIOBEKA U TIPUPOTHON CPEIbl OT OMACHOCTEH
TEXHOTEHHOT'O W MPUPOJTHOTO XapaKTepa; OCHOBBI TEXHUKH U TEXHOJOTHH 3alIUTHI YeJIOBEKa M MPUPOJTHOMN Cpebl OT OMTACHOCTEH
TEXHOTEHHOTO W MPUPOJTHOTO XapaKTepa; COBPEMEHHBIC METOJIbI HCCIIE0BAaHNN 1 HH)KEHEPHBIX Pa3paboToOK B 00JIaCTH
TexHOC(hepHOI OE30MTaCHOCTH.

OIIK-1.2¥YMeeT BoIOUPATH CHCTEMBI 3aIUTHI YEJIOBEKA U CPe/Ibl OOUTAHUS MPUMEHUTEITHHO K OCOOCHHOCTSIM MPOTEKAHUS
OMAacHOCTEN TEXHOTEHHOT'O Y MPUPOJHOTO XapaKTepa; MPUMEHITh Ha MPAKTUKE 3HAHUSI O COBPEMEHHBIX TEHICHIIUSAX Pa3BUTHS
TEXHUKHU U TEXHOJOTUH B CBOEH NPOo(decCHOHATLHOM IS TEIHHOCTH.

OIIK-1.3. Bnageer crnocoOOHOCTHIO OPUEHTUPOBATHCS B MEPCIIEKTUBAX PA3BUTHUS TEXHUKHU U TEXHOJIOTUU 3AIUTBI CPEIbI
0oOWTaHWs, TOBBIIMICHNS 0€30MTaCHOCTH M YCTOMYMBOCTH COBPEMEHHBIX MTPOU3BOICTB C YI€TOM MHUPOBBIX TEHACHITNI HAYyYHO-
TEXHUYECKOT0 MPOorpecca U yCTOMUUBOTO Pa3BUTHUS LIUBUIN3ALINH.



Hnouxamoput Omanwl hopmuposanus 6 npoyecce 0C60eHUA OUCUUNTIUHbL
docmuicerus (vkazamo ece memwl uz PI1/]) Haumenosanue
KomnemeHnyuu
Jlexkuuu Ilpakmuueckue Jlabopamopuoie Kypcoeoit npoekm OREROUR020
cpeocmea
3anAmuUA 3aHAmMuUA (paboma)
OIIK-1.1 Tema 1, Tema 2, Tema 1, Tema 2, Tema 1, Tema 2, He JK3aMeH.
Tema3, Tema 4, Tema3, Tema 4, Tema 4, Tema 5. npedycmompenst | Tect/KoHTpoabHas
Tema 5, Tema 6. Tema 5, Temaé. pabora
JlaGopaTtopHbie
padoThbI.
IIpakTHyeckue
3aHATHS.
Tema 1, Tema 2, Tema 1, Tema 2, Tema 1, Tema 2, He JK3aMeH.
Tema3, Tema 4, Tema3, Tema 4, Tema 4, Tema 5. npedycmompenst | Tect/KonTpoabHas
OIIK- 1.2 Tema 5, Tema 6. Tema 5, Temaé. padora
JlaGopaTtopHbie
padoThbI.
IpakTuyeckue
3aHATHA.
OIIK-1.3 Tema 1, Tema 2, Tema 1, Tema 2, Tema 1, Tema 2, He JK3aMeH.
Tema3, Tema 4, Tema3, Tema 4, Tema 4, Tema 5. npeoycmompennt | Tect/KonTpoabHas
Tema 5, Tema 6. | Tema 5, Tema 6. paGora
JlaGopaTtopHbie
padoThbI.
IIpakTn4yeckue

3aHATHA.




Ilepeuens oyenounvix cpeocme no oucyuniune (Mo0yso)

®opma o0yuyeHust

HaumeHoBaHHe OLEHOYHBIX Cpeacre

KoaunuecTBO 02/1710B

OYHO-3a04YHasn

JlabopaTopHbie pabOTHI.

max 30 - min 21

[IpakTHueckoe 3aHsTHE

max 20 - min 10

Tect

max 10 - min5

DK3aMeH

max 40 - min 24

dopma KOHTPOJIS

IK3aMCH

HUroro

max 100 - min 60

®opma o0yuyeHust

HaumenoBanue OLICHOYHBIX CPEACTB

KoanyecTBo 0a1710B

3a04Hasi

JlaGopaTopHbie pabOTHI.

max 30 - min 21

IIpakTrueckoe 3aHsTHE

max 20 - min 10

KonTtponbHas padoTa

max 10 - min5

DOK3aMeH

max 40 - min 24

dopma KOHTPOJIA

IK3aMCH

Htoro

max 100 - min 60







Illkana ouenueanusn

Hu¢posoe | Boipaxkenue B | CiioBecHoe Kputepuu oneHKkH HHINKATOPOB AOCTHKEeHHsI pH ¢opMe KOHTPOJIS:
BbIpa:KeHHUe oaLiax: BbIpa:KeHHUe 3K3aMeH / 3a4eT ¢ OLeHKOM 3a4erT
5 87 - 100 OrnmnyHo |OueHKa «OTJIMYHO» BBICTABISETCA CTYIEHTY, €CIH TEOpPETHUYEcKoe
(3auTeHo) |comepikaHME Kypca OCBOEGHO TONHOCTBIO, Oe3 MpOOENoB; MCUYEPIBIBAIOIIE,
MOCJIEIOBATEbHO, YETKO W JIOTMYECKM CTPOMHO WU3JIaraeT Marepuan,
CBOOOIHO CHpaBisieTcsl € 3ajJadyaMH, BOIPOCAMH U JAPYTHMH BHJIAMH
IMPUMCHCHU A 3HaHPII7[; HCHOJIB3YECT B OTBETE HOHOHHHTCHBHBIﬁ MaTcpurail BCC
MpEAYyCMOTPEHHbIE TIPOrpaMMOM 3aJlaHMsl  BBINOJHEHBI, Ka4eCTBO UX
BBIIIOJIHEHHWS OHLEHEHO YHCIIOM 6aJ'I.HOB, OJIN3KAM K MaKCUMAJIbHOMY,
AHAIM3UPYET MOTYICHHBIC PE3YIIbTAThI; MPOSBIISIET CAMOCTOSTEIBHOCTD ITPH
N Onenka «3a4TEHO» BBICTaBJISIETCSI
BBIITOJIHEHUH 3alaHUN
CTYACHTY, €CJIM OTBCTHI Ha BOIIPOCHI II0
4 74 - 86 Xopomo |OmeHKa «XOpOIO» BBICTABIACTCS CTYACHTY, €CIH TEOPETUUECKOe
TEMaM AJUCLHHUIIIIMHBI ITIOCJIICA0OBATCIBHBI,
(3auTeHO) |comepkaHWE Kypca OCBOCHO TIOJHOCTHIO, HEOOXOIWMBIEC IPAKTUIECKUE
JJOTHYECKHU N3JI0KCHBI, JOITYyCKaroTCsA
KOMITETEHIIMU B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEIYCMOTPCHHEIC
., HE3HAYUTENbHbIE HEJOYETHl B OTBETE
mporpaMMoii OOydeHHsT y4eOHbIe 3aJIaHUsl BBIIIOJHEHBI, KadeCTBO WX
CTyJICHTa, TaKWe Kak  OTCYTCTBHUE
BBITIOJTHEHUST JIOCTATOYHO BbICOKOe. CTYyIeHT TBEpAO 3HAET MaTepHal,
CaMOCTOSITENIBHOTO ~ BBIBOJIA,  pEUCBBIC
TPaMOTHO M TIO CYWIECTBY H37aracT €ro, He JOMYCKas CYWECTBEHHBIX| ' o =~ -
HETOYHOCTEH B OTBETE Ha BOMPOC. p
3 60 - 73 VYnoenerBopu |OLieHKa  «YAOBJICTBOPHUTEILHO»  BBICTABISICTCS  CTYACHTY,  ©CIH
TENHHO TEOPETHUYECKOE COJIepKaHUEe Kypca OCBOCHO YaCTHYHO, HO TPOOETBl He
(3a4TeHO) [HOCAT CYIIECTBEHHOTO XapakTepa, OONBIIMHCTBO TMPETyCMOTPEHHBIX
MPOrpaMMON 3aJJaHNH BBITIONHEHO, HO B HUX UMEIOTCS OIIMOKH, ITPU OTBETE
Ha MOCTaBJICHHBIN BONPOC CTYACHT JOMYCKAET HETOYHOCTH, HEMOCTATOYHO
MpaBUJIbHBIC (OPMYITHUPOBKH, HAONIONAIOTCS HAPYIICHUS JIOrMYSCKOM
MOCJIEJIOBATENLHOCTH B U3JIOKEHUU TIPOTPAMMHOr0 MaTepuania.
2 Hwxe 60 HeynosnerBop |OrnieHka «HEYIOBIECTBOPUTEIHHO» BBICTABISCTCS CTYIEHTY, eciid oH He|OlleHKa «HE 3a4TEHO» BBICTABIACTCS
WUTETbHO  [3HAET 3HAYUTENBHOW 4YacTH TMPOTPAMMHOrO MaTepuaia, JONMYCKaeT|CTyIeHTy, €ClIM CTYyJeHT He 3Haer
(He 3a4TEHO) |CYIIECTBEHHBbIC OIMUOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPyJHCHUSIMH|OCHOBHBIX IMOHSATHH TEMbI JIHCIUTLTUHEI,
BBIMIOJIHSACT  TpPAKTHYeCKWe paboThl, HEOOXOMUMBIE MNPAKTUYECKHE|HE OTBeYaeT Ha JIONOJHUTEIbHBIC H

KOMIICTCHIIMM HC C(i)OpMI/IpOBaHLI, OOJIBIINHCTBO npeayCMOTPECHHBIX
nporpaMMoﬁ 06y‘IeHI/IH y‘IGGHLIX SaZ[aHI/Iﬁ HC BBIIIOJJHCHO, Ka4€CTBO HX
BBIITOJTHCHHUA OIICHCHO YHCJIOM 6aJ'IJ'IOB, OJU3KUM K MHWHHUMAJIBHOMY

HaBOJAIIME BOIIPOCHI ITPEoAaBaTECIIA.




KpaTkasi XapaKkTepUCTHKA OLIEHOYHBIX CPEJACTB

No
n/n

Haumenosanue
OUECHOUHO20
cpeocmea

Kpamkasa xapakmepucmuxa oyeHouHo20
cpeocmea

Ilpeocmaesnenue
OUEHOUHO020
cpeocmea 6 ponoe

2

3

4

-

JlaGopatopHas
pabota

D10 BHUJ y4eOHOUM paboOThHI, IENIbI0 KOTOPOU
SIBIISIETCS U3y4YeHUe (uccnemoBaHue,
U3MEPEHHUE) XapaKTEPUCTUK J1a00paTOPHOTO
00BeKTA.

Ilenb naGopaTOpHBIX 3aHATHH:  OCBOEHHE
u3yyaeMon ydeOHOMU JTUCHMITINHEL,
npuoOpeTeHne  HABBIKOB  MPAKTHYECKOTO
NPUMEHCHHS 3HAHUK Y4eOHOW IUCIMIUIMHBI
(IMCUUILUINH) C HWCIOJIL30BAaHUEM
TEXHUYECKUX CPEJICTB U (M) 000pya0BaHUS

Tembl
1a060paTOPHBIX
pabot

[IpakTueckoe
3aHATUE

B xome mnpakthueckux pabOT CTYIEHTHI
OBJIAJICBAIOT YMEHUSIMU MOJIb30BATHCS
paboTaTh ¢ HOPMATHUBHBIMU JOKYMEHTAMH M
WHCTPYKTUBHBIMU MarepuaiaMi,
CIIPAaBOYHUKAMH, COCTAaBJISITh TEXHUUYECKYIO
JTIOKYMEHTAIIHIO; BBITOJIHSTh YEPTEKH,
CXEMBbI, TaOJHIBI, pemaTh pa3HOTO pojia
3a7a4u, JiejaTh BBIYMCIICHUS, OIPEIEIIITh
XapakTEePUCTUKNA  Pa3IMYHBIX  BEIIECTB,
00beKTOB, sBICHWHN. llenb mpakTHYECKHUX
3aHATANW  3aKJII0YaeTcs B BBIpA0OTKE Yy
CTYJICHTOB HaBBIKOB MIPUMEHEHUS
MOJYYEHHBIX  3HAHMM  JJI4  pPEUICHUA
MMPAKTUYECKUX 3a]1a4 B MPOLIECCE COBMECTHOM
NESITEIbHOCTH C MPEINOJIaBATESIMU.

Tembl
MPaAKTUYECKUX
3aHITHH;
KOHTPOJIbHBIE
3aJIaHUS 110 TEME
MPAKTUYECKOTO
3aHATHS

Tect

Cuctema cTaHAApPTU3UPOBAHHBIX 3aJaHUM,
MO3BOJISIIONIAsl aBTOMATU3UPOBATh MPOLIEAYPY
U3MEPEHHUS] YPOBHS 3HAHUW W YMEHUMU
o0ydJaromerocs.

doHa TeCTOBBIX
3aJlaHuN

KonTposnbhas
pabota

CpencTtBo TMpOBEPKM YMEHHH NPUMEHSTH
MOJIyYCHHBbIE 3HAHUSA JUIS PELIEHUs 3a1a4
ONPEAEICHHOrO TUIIA M0 TEME WX pa3feny.

Kommiekt
KOHTPOJIBHBIX
3aJaHUuN 110
BapHaHTaM




MuHucTepcTBO HayKH U Bbiciiero oOpazoBanus Poccuiickoii denepamuu
HuxHexkaMCKuii XUMHUKO-TEXHOJIOTMYECKUM HHCTUTYT ((prmai)
dbenepaibHOTO rOCYJapCTBEHHOTO OOKETHOTO 00Pa30BaTEIbHOIO YUPEKACHUS
BBICILIETO 00pa30BaHUs
«KazaHckuil HalMOHANBHBIN MCCIIEI0OBATENBCKUN TEXHOJIOTUYECKUI YHUBEPCUTET

Daxyremem  MexaHuyeckKuu
Kagpeopa ITAXT

Y4eOHBIM TJIaHOM TI0 HAIIPABJICHUIO TIOJITOTOBKH
20.03.01 «TexnocdepHasi 6€30MACHOCTHY»
JUIs1 00YYaroUXCs MPETyCMOTPEHO MPOBEICHUE JIA00PATOPHBIX
3ansaTuid 1o aucuuminHe b1.0.23 «Temnopusukay.

JIabopaTopHbIe 3aHATHS MO TUCITUILINHE TIPOBOISATCS B CIICIIHATBLHO
000pyIOBAaHHBIX JTAOOPATOPHSIX C IPUMEHEHUEM HEOOXOIUMBIX CPEJICTB
o0ydeHus: 1adbopaToOpHOTO 000PYA0BaHUS, OOPA3IOB JJIs UCCIICIOBAHHM,
MeToauvecKux rmocobwuii. Llens npoBeaeHus 1a00paTopHbIX padoT -
NPaKTHYECKOE OCBOCHHUE TEOPETHICCKHX TIOJIOKEHUH JIEKIIMOHHOTO MaTepHara,
a TaKke BBIPa0OTKA CTy/IEHTAMU OIPEICICHHBIX YMEHHUI U HABBIKOB
CaMOCTOSITEITLHOTO SKCIIEPUMEHTHPOBAHHSL.

[Ipu wusydenun OJucyuniunvl «Tennogusuxa»  npedycmampusaemcs
8bINOIHEHUe Yemplpex 1abopaTOpHBIX PaboT:

JlabopaTopHasi pabora Nel. Onpeaesienue k03¢ GuuneHTa TENJI0NPOBOIHOCTH
TBEPAOro MaTepuaJa.
1. Yto Takoe TENIOMpPOBOIHOCTH?
2. MexaHu3M pacnpoCTpaHEHHUsS] TETUIOTHI TEIJIONMPOBOJHOCTHIO B METasUIaXx,
raszax u xKUIKOCTSX.
3akoH Dypbe.
UYro HazpBaeTcs KOAHPUITMEHTOM TETUIOTPOBOAHOCTH?
Kak BnuswoT TemmnepaTypa, JaBlieHHE U BJIAKHOCTh HA TEIIONPOBOJHOCTH
MaTepuaIoB?
6. Kak ompenensercs Temneparypa MEXIy CIOSIMH B MHOTOCJIOWHOM TUIOCKOMN
CTEHKE?

ok w



JladopaTopHast padora Ne2. Onpenenenue ko3gpGuureHTa TEMJI00TIAYN NIPHU
BbIHYK/ICHHOI KOHBEKLHH.
1.YT0 Ha3bIBa€TCA KOHBEKTUBHBIM TEIIOOOMEHOM?
2.Kakue pa3nnyaroT BUAbl KOHBEKIIUHU?
3.3akoH HproToHa — Puxmana.
4.Kakue (paxTopsl BIUSIOT HA KOHBEKTUBHBINA TEMII000MEH?
5.®yHKIMEN KaKUX BEJIMYUH SABIsETCA KOADPUIMEHT TeIIO0TAaYM ?
6.Kakumu kpurepusiMmu nogo0ust XxapakTepu3yeTcsi KOHBEKTUBHBIN TEIJI000MEH
JUIA Ta30B U XKUIKOCTEH?
JlaGoparopHasi pabora Ne3. JlyuncTbiid TEII000MEH.
1.Kak ocyiecTBisieTcst Iy4UCThIA TErI000MeH?
2.Kakas cBsi3b MKy JJIMHOW BOJHBI U YACTOTOM KOseOaHUM?
3.3akon Kupxroda.
4.Yto Ha3biBaeTcs KO3(PPUIMEHTOM MOTJIOUIEHUS, OTPAKEHUS U POMYyCKaHUs?
5.3akoH Ilnanka u ero rpaguyeckoe n300pakeHue.
6.3akoH BuHna.
JlaGoparopHasi pabota Ne4. HcciienoBanue  mpomecca Temjonepeaaqu
B KO’KYX03MEeBMKOBOM TeIJIOOOMEHHOM anmapare.
1. Uto Ha3bIBaeTCs TEIionepeaaueii?
2. Uto HazpIiBaeTCs KOADPUIIUSHTOM TeIuIonepeauun’?
3. Onucath nepenady TEIIOThl YEPE3 CTEHKY.
4.YTo Ha3bIBaeTCS TEIJIOOOMEHHBIM anmnapaTrom.?
5.Ha kaxue rpynmnbl AensTcs TeII000MeHHbIE anmnapaThl?
6.OCHOBHbIE YpaBHEHUS MPU pacueTe TEIUIO0OMEHHBIX alnapaToB.

Kpurepuu ouenku J1abopaTopHbIX padoT
3a 3TH paboThI CTYACHT MOXKET MOJIYYUTh MAaKCUMAJIbHOE KOJI-BO OAJIJIOB —

30. Kasxcoas nabopamopnas paboma oyenugaemcs no c1e0yiouum Kpumepusim:.

OrneHKa «OTIUYHOY» CTaBUTCS, €CIIM UHTEpBa 0alIOB peUTUHTa CTyAeHTa 7 <
R < 7,5 u cryneHT BbINONHAET PabOTy B MOJTHOM 00beMe ¢ COOI0eHHuEM
HEOOXOMMOW  TIOCTEAOBATEIIbHOCTH TMPOBEJEHUS OINBITOB W  W3MEPCHUI;
CaMOCTOSITEJIbHO W PAllMOHAIBHO MOHTHUPYET HE0OXoIMMOe 00OpyIOBaHUE; BCE
OMBITHI TPOBOAUT B YCJIOBHSIX M PEKHUMAX, OOECIEUMBAIOIINX MOTyUYECHUE
MPaBWIBHBIX PE3YNHTATOB M BHIBOJOB C HAWOOJBIIEH TOYHOCTHIO; COOIO/IAET
TpeOoBaHuUsl MpaBUi OE30MACHOTO TPyJa; B OTYETE MPABWIBHO M AKKYpaTHO
BBITIOJIHSIET BCE 3aIUCH, TAOJUIbI, PUCYHKH, YEPTEKH, rpadUKu, BHIYUCICHUS;
MPaBUJIBHO OLEHHMBAET TOYHOCTh PE3YJIbTATOB HM3MEPEHUN;, YMEET BBHINIOIHATH
AHAJIA3 MTOTPEITHOCTEN MPSMBIX U KOCBEHHBIX U3MEPECHUMN.

OreHKa « XOpOIII0» CTaBUTCS, €CIIM MHTEPBaJ OAJIJIOB peUTHHTA CTyJeHTa 6=
R < 7 u BemmomHeHbl TpeOOBaHUS K OIEHKE S5, HO ObUIO AOMYIIEHO JBa - TPHU
Heo4eTa, WK He Oosiee 0HOM HerpyOoi OMOKN U OJTHOTO HEl0YeTa.

OneHka «yJIOBJIETBOPUTEIBbHO» CTaBUTCS, €CIIM MHTEPBaJ Oa/lIOB pEeUTHUHTa
cryneara 5,25 < R < 6 u pabora BBINOJHEHA HE TOJHOCTHIO, HO OO0BEM



BBITMIOJTHEHHON YacCTH TaKOB, YTO MO3BOJSET MOJYYUTh MPAaBUIbHBIC PE3yIbTaThl U
BBIBOJIBI; €CJIM B XOJI€ TIPOBEACHUS OTBITA M U3MEPEHUN OBUIH JJOMYIIEHBI OIIHOKHU:
a) OMBIT MPOBOJIWIICS B HEPAIIMOHATBHBIX YCIOBHUAX, YTO MPHUBEIO K MOTYyYECHHUIO
pEe3yAbTATOB C OOJIBIION MOTPEIIHOCTHIO; 0) B OTUETE JAOIMYIIEHO HE Oojiee NBYX
rpyObIX OIIMOOK; B) HE BBINOJHEH COBCEM WJIM BBINOJHEH HEBEPHO aHaIu3
IIOI'PEIIHOCTEN.

OreHka «HEYIOBICTBOPUTEIHHOY» CTABUTCS, €CIHM Oalll peHTHHra CTYACHTa
coctaBisieT R< 5,25 u pabota BHITIOJIHEHA HE MOJHOCTHIO U 00bEM BBIMOJIHEHHOU
yacTh paboThl HE TO3BOJSET CJeNaTh NPABUIBHBIX BBIBOJIOB; €CIIM OIIBITHI,
M3MEPEHHUSI, BEIYHUCIICHHSI, HAOIIOIEHUS] TPOU3BOAMIUCEH HETIPABUIIBHO.

Kpurtepuu ouenku 1ad6opaTtopHoii padoThl

IIpu monroroBke k sabopatopHoit pabore mo auciuiuHe «Temnoduznka»
CTYJICHT JIOJKEH BBITIOJTHUTH CJICAYIOIIUE BUJIBI PaOOT:

MunuMaiabHbId | MaKCcHMaJbHBIN
Buasbl pador

0aJLI 0aJLI
CamocrosTenbHas npopaboTKa
TEOPETUUECKOTO Marepuaia K 1,05 15
n1abopaTopHOi paboTe
O3HaKOMJIEHHUE C YCTaHOBKOM, TPHUOOPOM,
METOJUKON BBITIOJHCHHUS J1Ta00paTOpHOI 1,05 15
paboTHI
Brinonnenue HEOOXOIMMOTO

1,05 1,5
IKCIICPUMEHTA
OO0paboTKka pe3yJlbTaTOB HCCIECIOBAHMS, 105 15
IOCTPOSHUE rpadKOB ' ’
AHaIM3 pe3yibTaTOB UCCIEIOBaHUS U 105 15
BBIBOJI 110 paboTe ' ’

HUTOI'O : 5,25 7,5

Martepuanbl  mabopatopHbix  pabOT TpHBEACHHI B  Y4eOHOM  Mmocobuw,
pa3zpaboTaHHOM Ha Kadeape :

CarneeB K.A., XazunoB M.P., CarneeB A.A., I'ymepoB @.M. «Tepmoaunamuka u
OCHOBHI TeTIONepeaaun» : yaeonoe mocoodue.- Hmxuexamck : HXTH 2016.- 81 c.



MuHucTepcTBO HAYKH U BbIcHIero oopazosanus Poccuiickoit denepanumn
HuxHexkaMCKuii XUMHUKO-TEXHOJIOTMYECKUM HHCTUTYT ((prmai)
denepaibHOTO rOCyJapCTBEHHOTO OIOKETHOTO 00Pa30BaTEIbHOIO YUPEKACHUS
BBICILIETO 00pa30BaHUs
«KazaHckuil HalMOHANBHBIN MCCIIEI0OBATENBCKUN TEXHOIOTUYECKUI YHUBEPCUTET

Daxyremem  MexaHuyeckKuu
Kagpeopa ITAXT

YueOHbIM TU1aHOM 10 HanpasieHUto noaAroToBku 20.03.01 « Texnocghepnasn
0e3onacnocmpy NI 00yHarOMIMXCA MPEAYCMOTPEHO MPOBEACHHUE
npakTudeckux 3anaTui no nucuuruinie «Tensogusuka» . O0yyarommmcs
IIpeJIararoTCsl pa3sHOYPOBHEBBIC 3a1a4H , [I03BOJISIOLINUE OLICHUBATD U
JTUArHOCTUPOBATh YMEHHUS CUHTE3UPOBATh, aHAJTU3UPOBATh, 00001ATH
(dakTUYECKUIl U TEOPETUUECKHI MaTepura .

Tema 1. Terns1onpoBOIHOCTH

3amaya 1. OnpenenuTb KOJIUYECTBO TEIUIOTHI, MPOXOIAIIEH Yepe3 eIUHUILY
JUTMHBI CTEHKM KaMepbl CropaHus KHJIKOCTHOTO PEaKTUBHOTO JBHUTaTENs
TMaMeTpOM d =180 MM, eciu TONIIMHA CTEHKH 0 = 2,5 MM, KO3(pPHUIMEHT
TEIJIONPOBOJTHOCTH Martepuana A. TemrepaTyppl Ha TOBEPXHOCTSIX CTCHKHU
HOAJEPKUBAIOTCS ITOCTOSSHHBIMU M PABHBL: CO CTOPOHBI BHYTPEHHEN CTEHKH  to, M
CO CTOPOHEI HAPYKHOM CTEHKU f¢,, . BapuaHThl 3aaHKil IPEACTABIECHBl B TA0IUIIE

1.
Tab6auna 1

Ne BapuanTa A, Br/(m -K) tem, °C tew , °C
1 34,9 1200 600
2 31,4 1150 550
3 29,8 1250 500
4 30,5 1190 600
5 32,0 1280 490
6 33,6 1090 600
7 34,0 990 560
8 30,9 1100 570
9 29,8 1300 480
10 27,9 1190 600




3apaya 2. Jlng ycnoBuid 3amaun | ompenesnnTh KOJIUYECTBO TEILIOTHI,
MIPOILIEIIECEe Yepe3 E€AUWHHUIY [JIMHBI CTEHKHM KaMepbl CrOpPaHHsl KUIKOCTHOTO
PEaKTUBHOIO JABUTATENS C 3aIUTHBIM MOKPBITHEM, TOJIIMHA KOTOPOIO paBHA J,,
KO3 (PUIMEHT TETIONPOBOHOCTH MOKPBITUA A,. BapraHThl 3a1aun npeacTaBiIeHbI
B Tabnuiie 2.

Tabnuia 2
No BapuanTa On,MM A, ,BT/(M-K)
1 0,50 2,67
2 0,55 1,17
3 0,45 0,89
4 0,39 2,68
5 0,60 3,00
6 0,65 1,38
7 0,49 2,40
8 0,39 1,89
9 0,40 2,00
10 0,35 3,50

3amaua 3. IllapoBoii peakTop, BHYTPEHHHH AMaMeTp KOTOporo d; umeer
OOIIYIO0 TOJIIMHY CTEHKH M CJIOSl U30JISILUU Jy; C SKBUBAJICHTHBIM KO3 PuIimeHTOM
TEIUIOMPOBOIHOCTH Ays. OTIPENIETUTH YACIBbHYIO TEIUIOBYIO HATPY3KY BHYTPEHHEH U
Hapy»XHOW TOBEPXHOCTU CTEHKH peaKkTopa, €clid TeMIlepaTypa BHYTPEHHEU
IIOBEPXHOCTH CTEHKU I, @ BHEIIHEH MOBEPXHOCTH CTEHKH COCTABISET o -
BapuanTsl 3aaun npecTaBieHbl B Tabnuie 3.

TaoOmuma 3
Ne Bap. diM | Ous, MM | Ay Br/(M-K). tem , °C tem , °C.
1 1 65 1,047 160 60
2 1,2 40 1,150 155 57
3 1,1 45 1,230 138 45
4 0,9 55 1,371 175 53
5 0,85 50 1,561 153 55
6 1,0 60 1,321 173 67
7 1,2 45 1,131 163 71
8 1,1 55 1,121 153 49
9 1,3 50 1,104 159 55
10 0,95 60 1,109 164 65

3amgaya 4. CTeHKa KaMepbl CTOpaHUsl PEAKTHBHOTO JIBUraTelis guamerpom d
= 200/206 MM TOKpBITa C BHYTPEHHEH CTEHKHM KaMeEphbl CIIOEM TYTrOILIABKOIO
MOKPBITUSL TOJIIUHON O, KOA(DPUUUEHTH TEIUIONPOBOAHOCTU CTEHKHU Kamephbl U
MOKPBITUS COOTBETCTBEHHO paBHHBI A.,— 41,8B1/(M'K) m 4,= 1,395 Bt/(m -K).




Temmeparypa Ha BHYTPEHHEH MOBEPXHOCTH MOKPHITUsS paBHat,, a Ha BHEIIHEH
HIOBEPXHOCTH CTEHKH ey . ONpenenuTs yAeNbHBIA TEIUIOBOW MOTOK Ha €IUHHMILY
IUIMHBl CTEHKU (] U TEMIIEpaTypbl IIOBEPXHOCTEN CTEHOK B 30HE KOHTAKTa, €CIIU
TEPMHUYECKOE CONPOTUBJIEHUE KOHTakTa R.. BapuaHThl 3amauu mpencTaBiieHbl B

tabnute 4.

Tabnuma 4
Ne BapuanTa d, MM t, ,°C tem , °C. R,, -1073,
(M2 -K)/ Br.
1 1,00 2500 500 0,757
2 0,9 2550 550 0,700
3 0,85 2530 570 0,739
4 0,95 2400 500 0,760
5 0,79 2450 550 0,789
6 0,95 2600 500 0,739
7 0,99 2570 480 0,790
8 0,87 2650 600 0,805
9 0,95 2700 690 0,769
10 1,00 2630 650 0,749

Tema 2. KOHBeKTHUBHBIN TEILIQ000OMEH

3agaua 1. OnpenenuTh nepeaady TEIUIOTHI MPU CBOOOTHON KOHBEKIIMU OT
BEPTUKAIBHOTO T0JIOro TpyOompoBoaa auameTpoMm O M BBICOTON h K BO3IyXy.
Temneparypa Bo3ayxa cocTaBisieT 1,, TEMIepaTypa CTeHKU 1c¢,. BapuaHTsl 3a1aun
npe/icTaBlIeHbI B Ta0IuIE 1.

Tabmuna 1
Ne BapmanTa d, Mmm h, m T., °K Tem, °K
1 120 4 293 523
2 110 5 303 550
3 100 6 313 573
4 105 7 300 600
5 90 5 253 473
6 95 8 353 573
7 115 5 223 473
8 105 9 253 593
9 110 7 353 603
10 100 6 263 653

3agauya 2. Onpeaenuts CpeTHud KOdPHUITUEHT TEMI00TAaYN OT TOTOKA BO3IyXa K

CTEHKaM TPYyOHOro MydYKa, COCTOAIIET0 W3 5 pSAA0B TPYyO MpHU MONEPEYHOM €ro
00TEeKaHUU, €CJIH CPEAHSII CKOPOCTh MOTOKA B Y3KOM CEUEHUU COCTaBIsiET W,
CpemHsis TeMIeparypa Bo3ayxa i, a auamerp Tpyo paBen d. BapuaHTel 3amaun
MpeCTaBIEHbI B TaOUIE 2.



Tabnuua 2

Ne BapmanTa d, Mmm W, M/c t;, °C
1 50 10 450
2 55 10,3 500
3 60 11 550
4 70 9,7 600
5 65 9,5 650
6 75 12 480
7 85 12,5 700
8 50 13,0 750
9 75 13,5 680
10 60 11,5 560

[Tpumeuanue: Pacmonoxenne TpyO B IMydKe KOpPHIOpHOE (BapuaHThl 1 — 5) u
dopmyna mns pacuera Nu = 0,177-C4 -Re®%®4; pacmonoxenue Tpy0 maxmarHoe —
(BapuanThl 6 — 10) 1 popmyia s pacuera Nu = 0,27 -c2-Re®®. B stux popmynax
JUIsL 5-TU PsATHOTO TeruiooomMenHuka Cz1 = 0,95,¢,2=0,9.

3anaua 3. Onpenenuts cpeHu KOAQPUIIUESHT TEMIO0TIaYN U TETUIOBOM MTOTOK Ha
€MHUILY JIJTUHBI TPYOBI MPU NOTIEPEUHOM OMBIBAaHUH €€ BO3IYXOM, €CITN HapYKHBIH
auaMeTp TpyOsl O, Temmeparypa moBEepXHOCTH TPYOHI tey,, TeMIepaTypa Bo3ayxa s,
CKOPOCTb MOTOKa Bo3AyXxa W. BapuaHThl 3a/1aun npeicTaBICHBI B Ta0IMIIE 3.
TaoOmuma 3

Ne BapuanTa d,mMm tem,°C W, M/c t,,°C
1 20 200 100 30
2 25 190 60 40
3 30 180 50 35
4 40 170 65 45
5 45 160 55 60
6 25 210 80 50
7 35 250 40 55
8 50 300 30 65
9 15 200 40 70

10 10 190 45 75

3amaya 4. OnpenenuTh TEIJIOBOM TMOTOK, OTAAaBAEMbIM JBMIKYIIIUMCS BO3YXOM
BHYTPH TPYOBI CTEHKE KPYTJIOH TPYyOBI, TeMIepaTypou te,, tuamerpom d u JIHHOM
I, eciim pacxox Bozmyxa cocrasisier 0,5 xr/c, ero remreparypa t,. Baprantsr 3a1auu
MpeACTaBIEHbI B Ta0UIE 4.

Taobnuna 4
Ne Bap. d,mm ts, °C tem,°C d,mMm I,m
1 20 300 100 40 0,5
2 25 400 120 35 0,6
3 30 350 150 25 0,7
4 40 450 170 30 0,8
5 45 600 190 50 0,9




6 25 500 200 45 1,0
/ 35 550 220 35 1,2
8 50 650 250 25 1,4
9 15 700 300 30 1,6
10 10 750 120 35 2,0

3agaua 5. Onpeaenutb KO3PGUIHUEHT TENJIO00TAAYN U KOJIUYECTBO NIEPEIaHHOM Te-
IUTOTHI TIPH TEYCHUU BOJIBI B TOPU3OHTAIBHON TpyOe nuamerpoM du mymHoii |, ecu
CKOPOCTh BOJBI paBHa W, TeMIIEpaTypa BOIbI COCTABIIET tw, TEMIIEpAaTypa CTEHKHU
tcn. BapuaHThbl 3aa4M npecTaBiICHBI B TA0IHIIE S.

Tabmuma 5
Ne Bapu- d,mm I,m W,Mm/C tw,°C tem,°C
aHTa
1 8 4 0,1 70 20
2 6 5 0,11 60 15
3 7 6 0,14 50 30
4 5 7 0,16 40 10
5 6 4,5 0,5 55 15
6 8 55 0,30 65 20
7 9 8 0,2 45 10
8 7 8,5 0,15 75 35
9 10 7,5 0,20 50 15
10 11 4,5 0,15 60 20

Tema 3. Tens1000MeH NPy U3MEHEHUM ATPEraTHOr0 COCTOSTHUS TeJia

3agaya 1. Omnpenenuts KodhUIMEHT TEMIOOTAAYM « OT TMapa K
BEPTUKAILHOM TpyOe KoHaeHcara. Tpyba nuMeer HapykHbIH auametp d, BeicOTY H,
U TEMIEPATYpPy MOBEPXHOCTU CTEHKH t., Ha moBepXxHOCTH TpyOBI KOHIEHCUPYETCS
CyXOM HACBhIIICHHBIM Map Ipu naBiieHuu P u temmeparype t, Bapuantel 3agaum
Mpe/IcTaBlIeHbI B Tabmuie 1.

Tab6anmal

Ne BapuanTa d, mm H ™ tem,” C t.,” C P, MIla
1 25 2,5 9,0 0 0,0006
2 28 2,7 9,5 5 0,0007
3 30 2,9 10,0 8 0,0008
4 32 3,0 10,5 9 0,0009
5 35 3,2 11,0 10 0, 0010
6 37 3,4 11,5 15 0,0015
7 40 3,6 12,0 20 0,0020
8 42 3,8 12,5 22 0,0025
9 45 4.0 13.0 25 0,0030
10 47 4,5 13.5 27 0,0035

3anaua 2. Onpenenuts K03QOUIMEHT TEIIOOTAAYH ¢ TP KUTIEHUU BOJABI U
KOJIMYECTBO TMapa, mojiyyaeMoe B ucrnapurene 3a 1 yac. OOImas moBepxXHOCTh



teruiooOMeHa paBHa F. Temmeparypa crTeHku ucnaputens i.,JaBleHue mapa
cocrtaBiisieT P. BapuaHTsl 3a1a4u peACTaBICHbI B TaOIHLIE 2.

Tabnuua 2
Ne BapuanTa tem,” C P, 6ap F, M
1 120 3,4 5,2
2 125 3.5 5,7
3 130 3,6 6,5
4 135 3,75 7,0
5 140 3,9 41
6 145 4,1 4,0
7 150 4,3 4.5
8 155 4,5 5,0
9 160 4,8 4,5
10 165 5 6,0

3anaua 3. B ropu3oHTAIBHOM KOHJIEHCATOPE HEOOXOIUMO CKOHAECHCHPOBATh
1000 kr/4 cyxoro HachIIIEHHOTO BOJSHOTO mapa npu AasieHuu P. Konnencarus
HPOMCXOANT Ha TpyOax mmHo# | u HapyxHbIM naMeTpoM d. TemmepaTypa cTeHOK
TpyO t.n. Kakoe kommuecTBO TpyO HEOOXOAWMO ISl KOHACHCAIIUM Tapa TpHU
yCJIOBHH, YTO KOHJEHCAT HE MepeoXJa)KaaeTcs, a map HemoaBwkeH? BapuaHTbI
3a/1a4M MPeJICTaBIICHBI B Ta0OauIle 3.

TaoOmuma 3
Ne Bap. tem,” C P Tla I, m d, m.
1 80 1,013-10° 3,0 30
2 85 0,913-10° 3,5 25
3 75 1,953-10° 4,0 35
4 70 1,933-10° 4,5 40
5 65 1,020-10° 5,0 30
6 60 1,03-10° 55 35
7 85 1,33-10° 6,0 25
8 75 1,43-10° 6,5 30
9 70 1,46-10° 7,0 25
10 65 1,00-10° 6,6 40

Tema 4. TermsioBoe U3JIV4YEHHE

3anaua 1. PaccuuTaiitTe Iy4uCThIN TEMI000MEHHBIHN MOTOK OT MOJUPOBAHHOM
ATIOMUHHUEBOM IUIACTHHBI pasMepamu A-B, Temmneparypa HNOBEPXHOCTH KOTOPOU
paBHa {, mpu yCIOBHM, 4YTO H3JIyYCHHE IIWIOCh 7. Bapuantel 3amaunm |

MpeJicTaBIeHbI B TabmIe 1.

Tabmuna 1
Ne BapuanTa A-B, m? t,°C 7, 4ac
1 4.8 500 7
2 26 600 6




3 3-6 570 9
4 4.7 700 8
&) 2-8 800 10
6 4-6 900 11
7 2-9 750 15
8 3-4 850 12
9 55 950 13
10 4-6 560 14

3apaua 2. Onpeaenute COOCTBEHHYIO U3Ty4aTeIbHYIO CIIOCOOHOCTh CTCHKU
JeTaTeNIbHOrO amnmnapara ¢ koddduiueHtom wuznydeHuss C, eciu TemIeparypa
U3JIyJaronied MmoBEpXHOCTU CTEHKH t.,. HaiiTu Takke cTeneHb YEpHOTHI U JIJIUHY
BOJIHBI, OTBEYAIOIIEH MAaKCUMyMy WHTCHCUBHOCTU H3TydeHHs. BapuaHTel 3amauu

IpeJ/ICTaBIeHbI B TA0IMUIE 2.

Tabmuma 2

Ne BapuanTa C, Bt/( M*>-'K*) tem ,°C
1 4,53 1027
2 4,07 905
3 3,57 1150
4 5,08 980
5 4,90 1209
6 3,97 1300
7 2,09 1429
8 5,15 1190
9 7,16 1090
10 6,87 900

3apaua 3. CtanbpHas 3aroTOBKa C HaYaJbHOM TeMIEPATypoil t; mocrapieHa B
My(QEeNbHYIO JIEKTPUYECKYIO TIeUb, TeMIepaTypa KoTopoil ty. OnpenennTs, Kakon
TEIUIOBOM MOTOK BOCTIPUHUMAETCA 3aroTOBKOW (B HayajdbHBIM MEPUOMA) 3a CYET
JYYUCTOM SHEPTHH, €CIIU OTHOIICHUE TOBEPXHOCTEH 3arOTOBKHU M My(ETbHOM 1meun
paBHoO Fi/F;, a crenieHh 4epHOTHI 3arOTOBKH U CTCHOK ITEYH COOTBETCTBEHHO PaBHBI

é1 1 €1, BapuaHTHI 3a/1au MpeCTaBICHBI B TabIuIIe 3.

Tabauia 3
Ne Bapu- tl, °C tz, °C Fl,M2 Fz, M2 él él
aHTa

1 27 927 1 30 0,7 0,85
2 33 1000 1,5 45 0,5 0,70
3 25 870 0,9 25 0,7 0,86
4 30 914 0,8 30 0,5 0,68
5 40 890 1,4 42 0,57 0,75
6 35 900 1,3 40 0,62 0,83
7 51 1100 1,2 38 0,70 0,95
8 47 1050 1,1 30 0,55 0,80
9 37 980 1 28 0,65 0,90




10 | 45 | 800 | 16 | 48 | 075 | 097 |

3agaua 4. OnpenenuTh JTYYUCTBIA TEINIOOOMEH MEX]y CTEHKaMH COCyaa
JIproapa, BHyTpU KOTOPOI'O XPaHUTCS XUIKUKW KHUCIOPOX, €CIIM HAa HAPYXKHOU IO-
BEPXHOCTU BHYTPEHHEN CTEHKH COCyJla TEMIleparypa paBHa {1, a Ha BHyTpEeHHEU
MOBEPXHOCTH HapYy>KHOM CTEHKU TeMmiepaTypa cocraBuia t. CTeHku cocyna
MOKPBITHI CJI0OEM cepedpa, CTEeNEeHb YePHOThI TOBEPXHOCTEN CTEHOK PaBHBI &1 = &,
a COOTHOIIIEHUE TIOBepXHOCcTel cTeHOK F1/F, . BapuaHThl 3a1aun npeIcTaBICHbI B
Tabmune 4.

Tabnuua 4

Ne BapuanTa t1, °C ty, °C é1=46 Fi/F2
1 - 183 17 0,02 0,1
2 -175 20 0,027 0,2
3 -169 15 0,019 0,15
4 -190 10 0,030 0,1
5 -185 16 0,015 0,17
6 -175 19 0,02 0,15
7 -180 23 0,025 0,25
8 -195 25 0,018 0,20
9 -190 30 0,04 0,30
10 -200 42 0,05 0,35

3amaya 5. OnpeaeauTs TyYUCTHIN TEMIOBOM MOTOK MEXIY IBYMSI KPYTJIBIMU
IJTACTUHAMMU, IEHTPHI KOTOPBIX HAXOIATCS Ha OOINEH HOpMaju, €CJIM MEHbIIasl
IUTACTHHA UMeEeT AuaMmeTp (i, CTeleHb YePHOTHI £1M TemrmepaTypy ti, a Oojbimas —
auametp Oz, CTeleHb YepPHOTHI £ TeMiieparypy tz. Paccrosinue Mexay rmiacTHHaAMU
h. BapuaHTsl 3a1a4u peACTaBACHBI B TaOIHUIIE 5.

Tabmuna 5

Ne Ba- d1, M dz, M él éz tl, °C tz,OC h, M

puaHTa
1 0,25 0,50 0,10 0,50 727 234 2
2 0,2 0,55 0,15 0,55 627 123 1
3 0,15 0,40 0,9 0,40 537 345 1,5
4 0,10 0,35 0,20 0,35 438 452 1,8
5} 0,05 0,45 0,25 0,45 531 164 3
6 0,25 0,55 0,15 0,55 745 352 1,2
7 0,30 0,60 0,10 0,50 644 241 1
8 0,35 0,40 0,10 0,40 538 167 2
9 0,40 0,35 0,25 0,55 798 190 1,5
10 0,45 0,60 0,15 0,60 700 200 1,1

Tpumeuanne: g1 = [(0,25(d2/dy + 1)2+(h/d1)2 )72 *0,25(d/d;-1)? +
((h/dl)z )1/2]2

3amaya 6. OnpenenuTs JY4YUCTBIA TEIUIOBOW IMOTOK B €IMHUIY BPEMEHU
MEXIY JIBYMS MAPAJUICIBbHBIMU IIJIOCKOCTSIMHM, UMEIOIUMHU TeMnepaTypsl t1 uty u
CTENEHU YEPHOTHI £1U €. Kak M3MEHHUTCS 3TOT MOTOK, €CIU MEXAY MIOCKOCTAMU



YCTaHOBUTH JINCTOBOW SKpaH CO CTENEHBI0 YEPHOTHI &, Bapmantel 3amaun
Mpe/ICTaBIICHbI B TabauLe 6.

Tabauma 6
No Bapu- t1, OC tz,OC él éz é3
aHTa
1 450 40 0,62 0,35 0,22
2 460 50 0,65 0,55 0,25
3 470 45 0,70 0,40 0,18
4 480 55 0,75 0,35 0,25
5 490 60 0,65 0,45 0,28
6 500 55 0,53 0,35 0,18
7 660 47 0,70 0,43 0,22
8 670 63 0,55 0,40 0,30
9 560 90 0,55 0,50 0,40
10 700 100 0,45 0,30 0,15

Tema 5. Temws1oornaua. Temioneperaua

3apaua 1. 1o Hem3onupoBaHHOMY TpyOOompoBoay auamerpom 170/185 mm,
IIPOJIOKEHHOMY Ha OTKPBITOM BO3/yXe, MPOTEKAET BOJa CO CPEIHEN TeMIepaTypoi
t, = 95°C, a Temmeparypa okpy»karoriero Bozayxa t; = -18°C. Onpenenutsb norepro
TEIUIOTHI ¢ 2 M JIJIMHBI TPYOONPOBO/IA U TEMIIEpaTypbl Ha BHYTPEHHEH U BHEIIHEH
MOBEPXHOCTSIX JTOro TpyoOorpoBoda, eciu KOIPDHUIMEHT TEIIONPOBOTHOCTH
maTtepuana Tpyosl A, KO3(PGUIHUEHT TeTIOO0TAaur BOJbI K CTEHKE TPYObl o1 U OT
TPYOBI K OKpYKAIOIIEMY BO3AYXY Q2.

[Mpumeuanue: Tak kak d2/d1 = 1,03, To pacder mpoBectu 110 GopmyIie IS MIOCKOM
CTeHKU. BapuaHTsl 3a1a4u nipeCcTaBieHbl B Tabmie 1.

Tabmuna 1

Ne Bap. | ts, °C, t, °C. | 4, Br/(Mm'K) a1, Bt/(M*K) | ap, Bt/(M?*K).
1 95 -18 58,15 1395 13,95
2 90 - 16 53,9 1285 12,3
3 87 -20 61,0 1388 11,8
4 100 - 15 74,4 1296 10,0
5 105 -18 71,8 1129 18,7
6 85 -21 59,6 1300 15,4,
7 97 - 17 49,9 1432 13,6.
8 90 -20 50,7 1374 15,7
9 110 - 25 49,8 1285 14,6
10 95 - 20 50,1 1342 13,9




3apaua 2. OnpenenuTs TEIUIOBbIE MOTEpU Ha 1 M IiuHBI TpyOOmpoBoa, a
TaK)Xe TEMIIEPaTypy Ha BHYTPEHHEH M BHEIIHEN MOBEPXHOCTIX MPH YCIOBUU, UTO
TpyOONpOBOA, pacCMAaTpUBAaEMbIH B 3a7a4€ 1, MOKPHIT CI0EM M30JSLUUU TOJIUHON
Ous C Auz, @ KOO PUIIMEHT TETUIOOTAYH MMOBEPXHOCTHU U30JISIIIUU OKPYIKAIOIIEH cpejie
paBeH «,; OcTalbHble yCIOBUS T€ *e, 4To B 3anade l. Bapuanrtsl 3amaum
Mpe/ICTaBIICHbI B TabauLe 2.

Tabnuma 2
Ne BapuanTa Ous, MM Az, BT/(M* K) s, BT/(M? -K)

1 70 0,116 9,3
2 50 0,136 10,3

3 54 0,128 11,9
4 47 0,124 8,6
5 45 0,138 9,0
6 67 0,112 12,0
7 75 0,105 11,2
8 53 0,97 8,7
9 82 0,132 12,3
10 65 0,122 13,5

3agaya 3. OnpenenauTs MIOTHOCTh TETIOBOTO MOTOKA, MIPOXOIAIIETO Yepes
TUTOCKYIO CTATBHYIO CTEHKY TOJIIUHOU O¢pm¥ € KOIDPHUITMEHTOM TEIUIONPOBOIHOCTH
CTEHKHA¢r, @ TAKKE KO PUITMEHTHI TeTUIoNepeaaun A AByX ciydaeB. B 1 ciyydae:
TeMIiepatrypa raszoB t; ,remmeparypa kunsimeid Boawl ts—= 227°C, xkosddunueHnt
TEIUIOOTAAa4H’ OT ra3oB K cTeHke 1= 100 BT/(MZ‘K) U OT CTCHKE K KUIISIIIECH BOJE O
= 5000 B1/(M?-K). Bo BTOpOM ciyuyae B HpOLECCE PKCIUTyaTal[ud MOBEPXHOCTb
HarpeBa CO CTOPOHBI T'a30B MOKPHUIACH CIIOEM 3arpsA3HEHUS TOJIIMHOW Oy U C
KO3()PUITUEHTOM TEILJIOMPOBOIHOCTH CJIOS 3arpsI3HEHUS Ays. TeMIiepaTypbl BOJBI U
ra3oB CUYUTATh IMOCTOSIHHBIMH it 00oux ciy4daeB. OmnpeneiauTh TeMIlepaTyphbl
MOBEPXHOCTEN MEXAYy CIOSMH, a TaKKe€ HAWTH, BO CKOJBKO pa3 yMEHBIIUTCS
K02 (UIMEHT TeTIonepeaaun ¢ MOSBICHUEM CII0s 3arpsi3HeHus. BapuaHThl 3a1aun
MpeJIcTaBICHbI B Ta0MIE 3.

Tabaunia 3
No BapuanTa t, C Ocm,., MM Aems Ous, MM Auss
Bt/(M-K) Bt/(Mm-K)

1 1127 10 50 2 0,09
2 1100 12 55 2,5 0,095
3 1090 13 45 3,0 0,100
4 1050 14 65 3,2 0,150
5 1037 15 45 2,8 0,180
6 1008 9 60 2,4 0,160
7 965 11 70 2,2 0,170
8 945 12 45 2,6 0,085




9 916 14 40 2,1 0,075

10 900 8 50 2 0,120

3amaua 4. Onpenenutrb KOJIWYECTBO TEIUIOTHI, IME€pEIaBaeMOl 4Yepes
Im?pebpuctoil  creHku, KoddpduimeHt opebpenus kotopoil Fo/F1. Crenka
BBINIOJIHEHA M3 MaTepuana ¢ Ko3((QUIMEHTOM TEMIONPOBOIHOCTH A U TOJIIMHOU
CTEHKHU Ocm,. KoddduimeHTs! Temnoornaun ot padouero tena K creHke o= 250
Br/(M*K) nu o= 12 Bt/(M*-K). Temneparypa pabodero Tena tj, a Temmeparypa
BO3/yXa cocTaBisieT t,. BapuanTel 3aaun npejcTaBieHbl B Tabuuie 4.

Tabnuma 4
Ne Matepuan Fo IF1 Ocm, MM t;, 'C tr, 'C
BapHaHTa CTEHKH
1 Craib 12 12 117 12
2 AJTroMUHUN 10 17 110 10
3 JlaTtyHb 14 9,0 105 14
4 Uyryn 18 9,5 100 8,0
5 Mens 12 16 95 14
6 Craip 16 8,0 120 13
7 AroMuHAT 14 15 125 18
8 JlaTyHb 12 14 110 16
9 Uyryn 20 10 105 14
10 Menb 10 15 100 15

Tema 6. OCHOBBI pacueTa peKyNnepATHBHbIX TENJI000MEHHUKOB

3agaua 1. Omnpenenuts NOBEPXHOCTh HArpeBa  PEKyNEepaTUBHOIO
TEIUIOOOMEHHUKA  MPU  NPSIMOTOYHOM W MPOTHUBOTOYHOM  JBWIKCHUU
TeruionocuTenei. TeIIOHOCHTENEM SBJISETCS a3 ¢ HaYaAbHOU TEMIIEPATypoii t1 u
KOHEuHOH Temneparypoii t'1. Heooxoaumo Harpets V, [M%/4] Bozayxa (06beM mpu
HOPMAJIBHBIX (PU3UYECKHUX YCIOBHSX) OT TEMIIEPATYPHI t2 10
KOHEYHOM TeMmieparypsl t 2. [Ipunsats koaddurment Terronepenaun K paBusiii 20,
[Br/(M?-K)], TEMI0EMKOCTH BO31yXa HOCTOSHHASA. BapuaHThI 3a]a4H IIPEICTABICHBI
B Tabymie 1.

Tabmuna 1
No t1,°C t'1,°C t,,°C t'5,0C V, M3/q
BapuaHTa
1 500 200 20 195 25
2 520 220 25 190 28
3 540 240 30 215 30




4 560 250 25 220 32
S 580 270 30 240 35
6 600 300 35 250 40
/ 620 320 40 260 42
8 640 340 45 280 45
9 660 350 40 265 39
10 700 400 35 290 35

3agauya 2. B npssMOTOYHOM TEII00OMEHHUKE BOJIa OXJIAXKIAET KUIKOCTb.
Pacxox Bomel M; [kr/c] u ee HauambHas Temmeparypa ti. Pacxom >XKUIKOCTH
cocraBiaser My [kr/c] W ee HavanbHas Temmeparypa tz. Koadduument
teronepenaun K cocrasager 35 [Br/(M?°K)] ¥ mOBepXHOCTH TemnooOMeHa
coctaBnsier 8 M2 TemnoemkocTs xkupkoctu 3 [kJx/(xr-K)]. HaiiTu koHeuHble
TEMIIEPaTypbl BOABI M KUIKOCTH M KOJWYECTBO TMEPEIaHHOW TEIUIOTHI, €CIu
NPUHATH U3MEHEHUE TEMIIEpaTyp TEIUIOHOCUTENIeH JIMHEHHbIM. BapuanTsl 3a1aun
peACTaBJICHbI B TAOIHIIE 2.

Tao0muna 2
No Bapuanta t1,°C t5,°C Mo, kr/c My, xr/c
1 15 120 0,05 0,25
2 20 125 0,06 0,24
3 24 130 0,07 0,23
4 18 125 0,04 0,22
5 20 130 0,05 0,26
6 24 135 0,07 0,28
7 22 140 0,08 0,29
8 30 145 0,09 0,30
9 28 140 0,06 0,31
10 32 135 0,10 0,33

3agaua 3.Bom0BO3YIIHBINA HarpeBaTeb BHIMOIHEH U3 TpyO AuameTpom 38
x3 mM. I'peromas cpena — BO3AyX ¢ TeMIEpaTypoii Ha Bxoje t'1u Ha Beixome t.
Harpesaemas Boma mmeeT pacxon M, HauanbHyr0 TeMmeparypy tz, ¥ KOHEYHYIO
Temueparypy t2. KoaguimenTs Temiooraaun oT Bo3ayxa K TpyoaM o1 U OT TpyO
K BoJie 0. HaliTu muioiaib MOBEpXHOCTH HAarpeBa arrapara, €y OH BBIINOJIHEH 10
MPSIMOTOYHOM M TTPOTUBOTOYHON CXeMaM. YUECTh 3arpsi3HEHHE TTOBEPXHOCTH TPYO
C OJIHOM CTOpOHBI Hakumnbto TonmmHoM 0,5 mM. HarpeBatens TepseT B
OKpyXarwIyto cpeay 5% TemnoTsl, TodydyaemMod Bojoil. BapuanTel 3agauu
MpeJIcTaBICHbI B TabHIE 3.

Tabnuia 3
No [ t1,°C |t1,°C| th°C | theC | M, |, 0, Marepuai
Bap. 1/a | Br/M?K | Br/m?-K | py6
1 350 | 250 30 200 | 2,0 30 2,0 AJTFOMUHH
17

2 380 | 200 40 150 | 2,5 40 2,5 Turan

3 400 | 300 50 120 | 2,9 55 3,0 JlatyHp
4 420 | 280 55 180 | 3,2 35 3,7 Menn




&) 450 | 260 60 170 | 3,5 50 3,9 Cranb

6 270 | 200 65 150 | 4,0 35 4,0 Jlatynp

/ 500 | 360 70 190 | 45 60 4,2 Tutan

8 370 | 220 80 210 | 6,0 65 3,8 AntromMuHH
i

9 410 | 290 75 220 | 6,5 70 2,9 Cranb

10 440 | 270 85 200 | 7,0 55 4,0 Meab

3agaua 4. TpyOuarblii TEMIOOOMEHHUK CMOHTUpOBaH u3 187 Tpyo
auametpoM 18x2 mM. Koxyx BbimosiHeH u3 TpyOsl aunametpom 424x 12 mm. Ilo
MEXTPYOHOMY MPOCTPAHCTBY BAOJBL TPYO mpoxoauT V a3oTa 1noj AaBieHueM P npu
cpenHel temmneparype t,,. Onpenenuts cpeaHuil KO3GOUIMEHT TEMIO0TAAYU CO
CTOpOHBI a30Ta. BapuaHThl 3a1aun npecTaBiieHbl B Tabauue 4.
Tabnuua 4

Ne Bap. P, MIla t.,°C V, M4
1 0,15 10 3000
2 0,14 9,0 2950
3 0,13 8,5 2900
4 0,16 9,0 2850
5 0,17 15 3050
6 0,13 8,5 2700
7 0,15 10 3100
8 0,14 11 2500
9 0,16 13 2600
10 0,17 12 2650

|

KpuTtepun oieHKH NPAKTUYECKUX 3aAHATHI

B 5 cemectpe oOyuaromuiics 1Mo o4HO-3a049HOM (opmMe m B 6 cemecTpe
00Oy4JaromIIHiics 1Mo 3a09HOM (hOpMe BBHITIOTHSIET 26 TPAKTUYECKUX 3a71a4. 3a pelieHne
KOTOPBIX OH MOKET Moy4uTh oT 10 10 20 6anios.

[IpakTuueckas paboTa olLleHUBAETCS Ha «omauuno» oml8 oo 20 6annos:
ecau u3 26 3a/1a4 1mo TeMaM 1-6 BBIMOJTHEHBI MPaBUIbHO 23 3a/1a4uH, a B TPEX
MMEIOTCSI HEJIOUETHI.

[IpakTueckas paboTa olleHUBAETCs Ha «xopouwioy om 14 0o 17 6annoe: ecnu
18-22 3amaun BBIMOJIHEHBI ITPABHIIBHO, & B OCTAJIbHBIX UMCIOTCS HEJIOYCTHI.

[IpakTueckass paboTa OLICHUBAETCS Ha «y0os1emeopumenvio» om 10 oo 13
oannoe: ecnu 13-17 3amaun BBIOJTHEHBI MPABUIIBHO, & B OCTAIBHBIX 3aJ1adyax
HMMEIOTCSl HEJI0YEThI, UJIA JIONYIeHa OmnOKa.

[IpakTueckas paboTa OLICHUBAETCS HA «HEYO0081eMEOPUMENbHO»: ECIH
MPaBUJIHLHO BBITIOTHEHO MeHee 13 3a7a4, a B OCTABbHBIX JOIMYIICHBI
CYIIECTBEHHBIE OITHUOKH.



MuHucTepcTBO HayKH U Bbiciiero o0OpazoBanus Poccuiickoii denepamuu
HuxHexkaMCKuii XUMHUKO-TEXHOJIOTMYECKUM HHCTUTYT ((prmai)
dbenepaibHOTO rOCYJapCTBEHHOTO OOKETHOTO 00Pa30BaTEIbHOIO YUPEKICHUS
BBICILIETO 00pa30BaHuUs
«Ka3zaHCKHi1 HAIMOHAIBHBIN UCCIIEA0BATEIbCKUN TEXHOJIOTUUECKUI YHUBEPCUTET

Dakynemem mexaHuuecKui
Kagpeopa ITAXT
Hanpasnenne  moaroroBku  20.03.01 «Texnocepnass ~ 6e30MaCHOCTHY

[Ipodpunp noaroroBkn  «be30macHOCTh  TEXHOJOTMYECKUX  MPOIECCOB U
IIPOU3BOJICTBY

KoMIuieKT 3K3aMeHAIIMOHHBIX BOIIPOCOB
o gucuuiuinie b1.0.23 «Tenodpusuka»

1. Tpu npocTteiimux BUaa nepeHoca Temia.

2.0CHOBHBIE TIOJIOKEHUS TEOPUU  TEIUIONPOBOAHOCTU; CTAllMOHAPHBIE W
HECTAllMOHAPHBIE TEMIIEPATYPHBIE TOJIS.

3. OCHOBHOI1 3aKOH TEIIONPOBOAHOCTH (3akoH Dypre).

4. NuddepenuuanbHoe ypaBHEHUE TEIUIOMPOBOIHOCTH TBEPOTO Tea.

5. KoaddumueHT TermionpoBogHOCTH U €ro (PU3HIESCKUN CMBIC]T.

6. TermnonpoBOJHOCTh B MJIOCKOU CUCTEME.

7. TennonpoBOAHOCTh B LIUIMHIAPUUYECKON CTEHKE.

8. Kputnueckuii tuaMeTp U30JISLHH.

9. Tlepenaua TenaoOTHI YEPE3 ITOCKYIO CTEHKY.

10. Ilepenaua TemIOTH Yepe3 HMIMHAPUYECKYIO CTEHKY.

11. Bomnpocsl nHTEeHCU(HUKALIMK TETIONEPEIayu.

12. Ilepenaya TemIOTH Yepe3 PEOPHUCTYIO CTCHKY.

13. Ilepenaya TEIIOTHI YEPE3 MIAPOBYIO CTEHKY.

14. OcHOBBI TeOpHUM KOHBEKTUBHOTO TEIJIOOOMEHA.

15. NuddepenuunanbHubie ypaBHEHNUS KOHBEKTUBHOTO TEIIOOOMEHA.

16. OcHOBBI TEeOpUU NTOAO0US.

17. OOumuii BUA KpUTEpUsl ypaBHEHUS U YACTHBIE CITy4au.

18. KOHBEKTHBHBIH TEMI000MEH ITPH TYpPOYIECHTHOM JIBUKEHUHU KUIKOCTH B TpyOe.



19. KoHBEKTHBHBIN TEMII000MEH MPH MOMEPEYHOM OMBIBAHUHM OJJUHOYHOUN TPYOBI.
20. KOHBEKTHBHBIN TEMI000MEH MPHU MONEPEYHOM OMBIBAHUHU ITyYKOB TPYO.

21. KOHBEKTHBHBIN TEMI000MEH MTPU CBOOOAHOM JIBUKEHUU CPEJIBI.

22. KOHBEKTHBHBIN TEIJIO0OOMEH MPH JJAMUHAPHOM JABUKEHHUH 5KUJIKOCTU B TpyOe.
23. TermnooOMeH TIPU KUTICHUH KUIKOCTH.

24. TennooOMeH Npu KOHJIEHCAMM Tapa. BiusHue paznuyHbiX (axkTopoB Ha
TEMJI000MEH MpU KOHICHCAIUU.

25. Jlyuucrtsliii TerioooMmen. TemnoBoe uznyuenue. Knaccudukanus nuziaydeHus o
JUTMHAM BOJIH.

26. OcHoBbl TemiooOMeHa u3nyudeHueM. llormamarenbHasi, oTpakareiabHas H
nporycKaTeabHasi CHOCOOHOCTbH TeT.

27. CnexkTpajibHasg W MHTerpaibHas u3nyyatenbHass cnocoOHocTs AUT. 3akoHbl
IInanka u Buna.

28. MznyuarenpHasi CIOCOOHOCTH CEPOTO Teja U MOHATHE CTENEHU YEPHOTHI.

29. 3axon Credana-bonbimana qist AUT. Pacuer uznydenus peagbHBIX Tell.

30. 3akon Kupxroda. CBsizp MeXIy WH3IydaTebHOW M TMOTJaIaTeIbHOM
CIIOCOOHOCTBIO TEll.

31.Okpansbl. M3nydenne ra3zoB. ClI0XKHBIN TEIIJIO00OMEH.

32. Tlonstue 3¢ dexTuBHOrO M3AyueHus. JIyducTolii TemI000MEeH MEXAy JBYMS
napajuieIbHbIMA  TUIACTUHAMU.

33. Tunsl TerI00OMEHHBIX anmapaTos.

34. OcHOBHBIE ITOJIOKEHUS TEIUIOBOTO pacyera. CpelHUI TeMIIEpaTypHBIA HAIoOP.

KpuTtepun ouieHKHM 3HAHMH CTYICHTOB HA JK3aMeHe

OreHKa «OTJIMYHOY» 32 OTBET HA 60NPOC BBICTABIISIETCS, €CIIM MHTEPBaJ 0aioB
peiitunra ctygeHta 12 <R < 14 u ctyneHr:

- TMoKa3ajg TJIyOOKHE W BCECTOPOHHHE 3HAHHUS II0 BOMpPOCy Owuiiera B
COOTBETCTBHUM C Y4eOHOW TIporpaMMON, OCHOBHOH U  JOMOJHHTEIBHOM
JTUTEPaTypor, TpeOOBaHMI K BBHIMIOJHEHHIO  COOTBETCTBYIOIIMX (DU3NIECKUX
3akoHOB (7 < R < 10);

- CaMOCTOSITEJbHO, JIOTMUYECKHM CTPOMHO M IMOCJIEAOBATEIbHO H3JaraeT
y4eOHBII MaTepual, JEMOHCTPUPYS YMEHUE aHATU3UPOBATh PA3THUHbIC HAyYHBIC
B3IJISL/IBI, apTYMEHTHPOBAHHO OTCTanBaTh cOOCTBeHHYIO mo3uiuio (1,6 < R < 1,8);

- TBOPYECKH CBS3BIBAET TEOPETHUUECKHUE MOJIOkKeHUs ¢ npakTukon (1,6 < R <
18);

- obnamaer kynbrypoit peun (1,6 <R <1,8).

OlneHKa «X0pOoIIO» 32 OTBET HAa 60NPOC BHICTABIISAETCS, €CJIM UHTEPBAJ OAJIIOB
peiitara crynerara 10< R < 12 u cryneHr:

- MOKa3bIBAECT TBEPAbIC M JOCTATOYHO MOJIHBIE 3HAHUS MO BOMPOCY OuieTa B
COOTBETCTBUM C Yy4ye€OHON MpOrpaMMOii, YBEpPEHHO OPUEHTHUPYETCS B OCHOBHOM
JUTEepaType, 3HaeT TpeOoBaHMs K pU3NIeCKUM 3akoHaM (6,6 < R < 7,2);

- CaMOCTOATEJIbHO U TIOCJIEIOBATENIbHO H3JaraeT Yy4eOHbIM MaTepuall,
NpEeANPUHUMAET TMOMNBITKM aHAIMU3UPOBATh pA3IMYHbIE HAyYHbIE B3IJISIAbI U



000CHOBAaTh COOCTBEHHYIO TO3HUIIMIO, MPU 3TOM JIONMYCKAET HE3HAYUTEIbHBIE
omuoku (1,3 <R < 1,6);

- yMEeT CBSI3bIBaTh TEOPETUYECKUE TIOJIOKEHUSI C MPAKTUYECKOU
aestenbHOCThIO (1,3 <R < 1,6);

- oTiM4vaeTcs passutoii peunto (1,3 <R < 1,6).

OneHka «yJa0BJIETBOPUTEIBLHO» 32 OTBET HAa 60MPOC BBICTABIISETCS, €CIU
uHTepBan OayuioB pedTuHra cryaera 8 < R <10 u cryneHr:

- IOKa3bIBaET TBEP/IbIC 3HAHUS 10 BOMPOCY OMJIeTa B COOTBETCTBUHU C YUEOHOMU
MPOrPaMMOM, OPUCHTHPYETCS JUIIh B HEKOTOPBIX JINTEPATYpHBIX HCTOYHHUKAX,
3HaeT OT/C/IbHbIC TpeOoBaHus K (uznueckuM 3akoHaM (4,0 <R <5,3);

- yueOHBIN MaTepHal u3jlaraeT pernpoayKTUBHO, IOMYCKasi HEKOTOPBIE OITUOKH
(1<R<123);

- TMpEINPUHUMACT TOMBITKM aHAIM3UPOBATh PA3JIMYHBIC HAYYHBIC B3TJISJIBI,
000CHOBATh COOCTBEHHYIO MO3UIIUIO 110 TpeboBaHuio npenoaasatens (1 <R < 1,3);

- C TPYJIOM yMEEeT YCTAaHOBUTH CBSI3b TEOPETHUCCKUX MOJIOKEHHUM C TIPAKTUKOM
(1<R<13);

- peub He Bcerjaa JiornyHa u mociegoparenbia (1 <R < 1,3).

O1eHKa «HEY/0BJIETBOPUTEIBLHO» 332 OTBET HA 60OMPOC BHICTABIISICTCS, €CIIU
pedTuHr ctygeHTa R < 8 GayioB U CTYJEHT:

- ICMOHCTPHPYET HE3HAHNWE OCHOBHBIX MOJIOKEHH Borpoca ouiera (R < 4);

- HE OPUEHTHPYETCSI B OCHOBHBIX JINTEPATYPHBIX UCTOUHHKAX (R < 1);

- HE 3HaeT TpeOOBaHMIA K COOTBETCTBYIOIIUM (u3nveckuM 3akoHam (R < 1);

- HE B COCTOSTHMU JaTh CaMOCTOATENbHBIA OTBET Ha BOMPOCHI, 0OOCHOBATH
cobcTBeHHy0 mo3uimio (R < 1);

- HE YMEeT yCTaHaBJIMBATh CBA3b TEOPETUUECKUX MOJIOKEHUH ¢ mpakTukoi (R
<1l);

- peub ¢1abo pa3BuTa U MaloBbIpasuTebHa (R < 1),

Oyenka 3HAHUL CMYOEHMO8 HA IK3AMEHE BbICMABIAEMCs N0 pe3ylbmamam
omeemos Ha mpu eonpoca ouiema:.

- «KOMJIUYHO», €CITM UHTEPBAJI PEUTHHTA 3a SK3aMeH cocTaBiseT 32 < R < 40;

- «XOpouioy, €CIIM UHTEPBaJl peUTHUHTa 3a dK3aMeH cocTaBisieT 28 < R < 32;

- «y006]1€meopUmMenbHo», €CIU UHTEPBANl PEUTHUHIa 3a SK3aMEH COCTaBJISET
24<R < 28;

- «Hey0061IemeopumebHo», €CIM UHTEpBai peiitnara R < 24 6anna.



MuHucTepcTBO HayKH U BbiciIero o0OpazoBanus Poccuiickoit ®denepanuu
HwkHeKkaMCKuH XMMHUKO-TEXHOJIOTHUECKIH HHCTUTYT ((puIuan)
dbenepabHOTO TOCYAAPCTBEHHOTO OI0KETHOTO 00Pa30BaTEIFHOTO YUPESKACHUS
BBICIIIETO 00pa30BaHU
«Ka3aHcknii HallMOHAJIBHBIA UCCIIEI0BATEILCKUNA TEXHOJIOTUUYECKUH YHUBEPCUTET

Daxynomem mexaHuyecKuu

Hanpasnenne  moaroroBku  20.03.01 «Texnocepnass ~ 0e30MaCHOCTHY

HpO(l)I/IJIB IIOATOTOBKH «be3omacHoOCTh TCXHOJOI'NMYCCKHNX mponeccoB )51
IMPOU3BOIACTB»

TecT
no aucuuiminie 51.0.23 «Temnopuzuka»
JIS1 00y4aKIMXCH 10 0YHO-32049HOI (popme

1. Tennonepenaueil Ha3bIBACTCA:
1) TepeHoC TeIuIa OT ropsYeH CPeIbl K XOJIOTHON Yepe3 pa3aeiIioNly 0 CTEHKY
2) OIHOBPEMEHHBIN MEPEHOC TEIUIOTHI KOHBEKIIMEH U TETUTIOMPOBOTHOCTHIO
3) MEepeHocC Teria MEXIy HEMOCPEACTBEHHO CONPHUKACAIOIIMMHUCS TEIAMH WITH

YacTsMHM TEJl C pA3JIMYHON TEMIIEPATYPOM

2. Kputndeckoe 3HaueHue kputepus PeliHomnbca:
1) 2000
2) 2300
3) 3000
4) 3200
5) 10000

3. Kakue kputepranbHble ypaBHEHUSI COOTBETCTBYIOT JAaHHBIM CITyJasiM:
1) Pa3BuThIi TypOYyJICHTHBIN PEIKUM Ta30B a) Nu=f (Gr, Pr)
2) CBOOOIHOE TBMKCHHE XKHUIKOCTH 6) Nu="f(Re)
3) JlamuHapHOE JBUKCHHE KUJIKOCTH B) Nu =f (Re, Gr, Pr)

4. ITpu KaKuX YCIIOBUSAX BOSHUKAIOT MPOICCCHI KUITCHUS U KOHJICHCAITUH KUIKOCTH

1) npu HarpeBaHUM
2) TpHU U3MEHEHUH arperaTHOro COCTOSHHSI
3) mpu OXJIaXKICHUU

5. C yBenmM4eHHEM BIQKHOCTH MaTepHraia Ko3QUITUCHT TEIUIONepe1aun
1) He MeHseTCs
2) yObIBaeT
3) BO3pacraer

6. Kakue ObIBatOT PeXXUMBbI KUTICHHS



7. CornacHo 3akoHy BuHa:
1) ¢ yBenMueHUEM JITTMHBI BOJHBI SHEPTHUs JIy4eil Bo3pacTaet
2) C yBEIIMYCHHEM TEMIICPATyPhl JJIMHA BOJHBI COOTBETCTBYIOIIASI MAKCUMYMY
yMEHbIIAETCS
3) ¢ yBeIMYCHHEM TEMIICPATyphl Tea SHEPTUs €ro YBEIUIUBACTCS
8. I1o CKOTBLKMM OCHOBHBIM CX€MaM MOYET OCYIIECTBUTHCS ABUKEHUE KUTKOCTH
B TEIJIOOOMEHHOM anmapare
1) 2
2) 3
3) 4
4) 5
9. Uto TaKkoe CIOKHBIN TEMI000MEH
1) y4uTHIBaIOLIMI BCE BUIBI TEILIOOOMEHA
2) YYUTHIBAIONINN TETIOMPOBOIHOCTD U U3yUCHHUE
3) y4YHTBIBAIOIIMI KOHBEKIIMIO ¥ M3JTy4YEeHHE
4) yYHUTBHIBAIOIIMK TEIIOMPOBOAHOCTh M KOHBEKIHIO
10. OcHOBHO 3aKOH TEIUIONPOBOAHOCTH:
1) Q=k'F-At
2) Q=oaF-At
3) Q=—MF-t:(dt/on)
11. Ilpu ogMHAKOBBIX YCIOBUSIX CPEAHUM TeMIepaTypHbIA Haop OoJbliie B
anmaparax
1) ¢ mpsAMOTOKOM
2) C MPOTHBOTOKOM
12. Yto xapakTepHu3yIoT JaHHbIE KPUTEPHS:
1) Gr a) oTHOIIEHHE CHJI HHEPILIUHU C CHIIaM BA3KOCTH
2) Ga ©0) KOHBEKTHBHBI TEIUIOOOMEH MEKIY IKHIAKOCTBIO MW
MOBEPXHOCTHIO TBEPOTO TeJa
3) NU B) pu3uUecKre CBONCTBA KUIKOCTH
4) Pr  T) COOTHOIICHHE TOIBEMHON CHJIBI, BO3HHUKAIOIICH BCIIEICTBUE
Pa3HOCTH TUIOTHOCTEHN KUIAKOCTU U CHIIBI MOJIEKYJISIPHOTO TPEHUS
5) FO 1) cBs3b MEXIy CKOPOCTBHIO H3MEHEHHSI TEMIICPATypHOTO TIOJI,
bu3HUeCKUMH TTapaMeTpamMu pa3Mepamu Tell
6) Re ) COOTHONICHHUS CHIIBI TSDKECTH M CHITBI MOJICKYJISIPHOTO TPEHUS
13. CornacHo 3akony Iliianka ¢ yBenuueHUEM JJIMHBI BOJTHBI
1) MHTEHCHUBHOCTH M3ITYYCHHUS BO3PACTACT HA BCEM JMAITa30HE JTUH BOJTH
2) MHTCHCHBHOCTH M3JTYYCHHsI YOBIBAIOT HA BCEM JIMAIIa30HE JUTUH BOJH
3) sHeprus Jyver Bo3pacTacT NMPH HEKOTOPOH JJIMHE BOJIHBI JIOCTHTAeT
MaKCUMyMa 3aTeM yObIBaeT
14. Tlo npuHIUIy paOOTHI TEMJIOOOMEHHOTO amnmnapaThl ObIBAIOT:
1) perecHepaTHUBHBIC
2) CMecHUTeIbHbBIC
3) pekyrepaTHBHbBIC
4) 3MeeBHKOBbBIC
5) ¢ BHYTpEHHUM MCTOYHHUKOM TEILIa



15. KoadduumeHt remnnonepesaun UMEET BUA:

1) k= !
a, +9/1+a,
1
2) k=
)k 1 6 1
+—+—
a, A a,
3)k:i+é+i

a A a,

16. Bo cKkoOJIBKO pa3 yMEHBUINTCA TEIUIOOTAA4Ya IPU YCTAHOBKE 2 DKPAHOB MEXKIY
napajiyiesIbHBIMU TUTACTUHAMMU (€CITM TOBEPXHOCTH CTEHOK M 3KPAHOB OJIMHAKOBBI)
1) 2
2) 3
3) 4
4) 5
5) 6

17. ®yHKIuUel KaKuX BEJIMYUH ABISETCS KOI(QPUIMEHT TEIUIONEPEIaun:
1) a=f(o,A,u,p,.Cxt, ts,0,L)
2) a=f(x,y,z,7)

18. Kak Ha3pIBaloTCs OTAENbHBIE MecTa 000rpeBaeMoil TMOBEPXHOCTH, TJe
3apOKJIAl0TCS MY3BIPHKH Mapa

19. Tlpu KakuX YCIOBHSAX CIPaBEUTMBO YpaBHEHHE TEILIOBOTO OayaHca
1) mpu OTCYTCTBUHU TEIJIOBBIX IOTEPh
2) TpU OTCYTCTBHH Iepernaia TeMIepaTyp
3) mpH OTCYTCTBUHU CMEIIEHUS 000MX TEIIOHOCHUTEICH
4) npu OTCYTCTBUH (Pa30BBIX EPEXOI0B

20. 3akon Buna nmeer Bun:

c A
1) IO/”t:eczuT 1
29
2) Ay = T
I
3) ﬂ’m:.(l).}L

21. Kakoe cyniecTByeT 00111ee IpaBuiIo JJIs UHTeHCU(UKAIUU TEIIoNepeaadn
1) yMEHBIIUTH TOJIIUHY CTCHKH
2) 3aMEHUTH CBOOOJIHYIO KOHBEKIINIO HA BBIHYXJICHHYIO
3) YMEHBIIUTH HAKMOOJIBIIICE TEPMUIESCKOE COPOTHUBIICHUE
4) 3aMEeHHTH MaTepuas Ha JPYroi 0oiee TEIUIONPOBOTHBIH

22. Yto HazbiBaeTcs 3P(HEKTUBHBIM U3TyYCHUEM

1) Ay@ ZAmé +R-A..



2) Aya =A.. +A-A,
3) Ay =Ams +(1- APy,

23. Tepmuueckoe COMPOTUBIICHUE TUIOCKON Y HWJIMHAPUYECKON CTEHKHU

1) 22.1n%2
dl

2) i
3 L.nd2
2/1 d,

4) =~

) 5 S

24. Yto Ha3bIBaeTCI KOHBEKTUBHBLIM TEIIII000MEHOM
1) mporiecc TermIo00OMeHa MEXAy CTEHKOH M JIBHKYIICHCS Cpenoil mpu
HAJIMYUN PA3HOCTH TEMIIEPATYP
2) mpoliece mepeHoca Teria OT OJHOM CpeIibl K APYroi uepes3 CTeHKY
3) COBMECTHBIH MPOIIECC KOHBEKIIMK U TETLIOMPOBOIHOCTH
25. Tpu nmpocTeilinx Buaa nepeHoca Temmia:
1) TemIonpoBOIHOCTD
2) Temionepeaaya
3) KOHBEKIIHS
4) usnmyueHue

26. KoaddurmeHT TeMriepaTypornpoBOIHOCTH BhIpakaeTcss popMynoi

1) a=_"_
p-A
c-A
3) azi

o

27. Kakue pa3nnyaroT BUJIbl KOHBEKIINHU ?

28. 3aK0H Kupxroda umeer Bun:

) BB g
A A,

y AP
E, E,

3) A=¢

29. KoadduimeHTsl TEMIONPOBOJIHOCTH YHCTBHIX METAIOB, 3a HCKIIOYEHHEM
AJFOMHHUS, C BO3PACTAHUEM TEMIIEPATYPHI:



1) yObIBatoT
2) YBEIHMYUBAIOTCS
3) He MEHSIOTCS

30. KoaddunueHT Ternootaauu:
1) xapakTepusyeT COCOOHOCTh BEIIECTBA MPOBOJIUTH TEILIOTY
2) XapaKTepu3yeT WHTCHCHUBHOCTh TEIUIOOOMEHA MEXIY IKUAKOCTh |
MOBEPXHOCTHIO KaHaJa
3) BBIpaXKaeT KOJMUYECTBO TEIUIOTHI, IPOXOSINEH Yepe3 eIUHHILY TTOBEPXHOCTH
CTEHKU B €IUHHUILy BPEMEHHU OT IOpsiyed K XOJIOAHOM CpeAe IPU Pa3sHOCTHU
TEMIIEpaTyp MEXAY HUMH B 1°.

31. OcHOBHBIC ypaBHEHHUS sl pacuyeTa TeIIO0OMEHHBIX anmnapaToB:
1) ypaBueHue dypbe
2) ypaBHEHHE TEIUIONEpeIayun
3) ypaBHEHHE TEIIOBOTO OanaHca
4) ypaBuenue HoroToHa — Puxmana

32. Beibepure cucremy aud@epeHIMATbHBIX YpPaBHEHUNW 11 KOHBEKTHBHOT'O
TEMI000MeHa:

1) ypaBHEHHE IBHKCHHUS HIC€aTbHON YKHIKOCTH

2) ypaBHEHHUE TEIUIONPOBOTHOCTH XKUJAKOCTH (SHEPTHUH)

3) ypaBHEHHE TEII000MEeHa

4) ypaBHEHHE TEIJIONPOBOJIHOCTH TBEPABIX TEJ

5) ypaBHEHHUE IBUKCHHS BSI3KOU YKUIKOCTH

6) ypaBHEHHUE CIUIONIHOCTH U HEPa3PbIBHOCTH

KpuTtepuu oueHku tecra:

OtBeT oneHuBacTcsI Ha «omauunoy om 9 oo 10 éannoe: ecau IaHbI
IpaBUJIbHBIE OTBETHI Ha 28 1 60J1ee BOIPOCOB, T.€. MPaBWIBHO BhIOJIHEHO 88-100%
paboTHI.

OTBET OIICHUBAETCS Ha «Xopouioy om 7 00 8 0Oannoe: ecivd JaHbl
MpaBUWIbHBIE OTBETHI Ha 23 - 27 BOMPOCOB, T.€. MPABWIBHO BhIMOMHEHO 72-84%
paboTHI.

OTBET OLIECHUBAETCS HA «P0061€mEopumensHo» om 5 0o 6 dannos: ecnu
JaHbl TIPaBUJIbHBIE OTBETHI Ha 18 - 22 BOMpPOCOB, T.€. MPABWIBHO BBIIOIHEHO 56-
68% paboTHI.

OTBET OILICHUBAECTCS HA «HEYOO0BIEeMEOPUMENbHO»: €CIU TPABUIBHO
BBITIOJIHEHO MeHee 55 % paboThI.



MuHucTepcTBO HayKH U BbicIero oOpazoBanus Poccuiickoit denepanuu
HuxHexkaMCKuii XUMHUKO-TEXHOJIOTMYECKUM HHCTUTYT ((prnai)
dbenepaibHOTO rocyJapCTBEHHOI0 OIOKETHOTO 00Pa30BaATEIBHOIO YUPEKACHUS
BBICILIETO 00pa30BaHUs
«Ka3zaHCKHil HAIMOHAIBHBIN UCCIIEA0BATEIbCKUN TEXHOJIOTUUECKUI YHUBEPCUTET

Daxynemem  MexaHuyecKuu
Kagpeopa ITAXT

Hanpasnenne  moaroroBku  20.03.01 «Texnocepnass  6€30MaCHOCTBHY

HpO(l)I/IJIB IIOATOTOBKH «be3omacHoCTh TCXHOJOI'MYCCKHNX mponeccoB )51
IMPOU3BOIACTB»

KoMiuiekT 3agannii )it KOHTPOJIbHOI padoThI
no gucuumuinie b1.0.23 «Temnodpusnka»

[lo w3yuenun pguctuiuiasl «Temnodusnka» cTyIeHT 3a04HON (HOPMBI
0Oy4YeHHMsI TIOJKEH BBITIOJIHUTh KOHTPOJIBHYIO paboTy, COCTOSIIITYIO M3 5 3ajad.
Homep BapuaHTa KOHTPOJIBHOTO 3aJaHUsl OMNpPEAENSETCS IBYMs IOCIECIHUMH
mudpamu mudpa (JimaHoro Homepa cryaenrta). Hanpumep, npu mmdpe 2149 (nBe
nocneauue 1udpsl 49). Jlns mepBoil 3agaur B KOHTPOJIBHOW paboOTe CTYIEHT-
3a04YHUK MMOJy4YaeT CIASAYIOIINE UCXOAHbIC JaHHbIe: (110 mocnennen mudpe mudpa
9, mo npeanocneanei mudpe mudpa 4)

® BBINKCATh YCIIOBHS 33/1a4U;

® pEUICHUE COIPOBOXIATh KPATKHUMHU MOSICHEHUSIMHU, B KOTOPBIX IOKa3aTh,
Kakasi BEJMYMHA OMpeNesieTcss M MO0 Kakoi (opmyne, Kakhe BEITUYUHBI
MOJICTABIISIIOTCS B POPMYITY M OTKYJIa OHU OepyTcs (Hampumep, U3 yCIOBUS 3aauH,
U3 CIIPABOYHHKA, ONIPEICIICHHBI PAHEE);

e nipocTaBuTh pasmepHocTH (B cucreme CU (SI — system international));

® 337]a4M COMPOBOXKAATh COOTBETCTBYIOIIMMHU CXEMaMU WUJIU JUarpaMMaMu;

¢ chopmynupoBaTh KpaTKHE BBIBOBI MO pe3yabTaTaM PacueToB.

KonTposabHas pabora

3apmaua Ne 1.
OnpenenuTs  MIOTHOCTH  TEMJIOBOTO  MOTOKAa  (, MeperIaBaeMoro
TEIIONPOBOIHOCTHIO:
1) depe3 0JTHOCIOMHYIO TUIOCKYIO METAJUTHUECKYIO CTCHKY TOJIITUHOMN J;
2) depe3 IBYXCIOWHYIO TUIOCKYIO CTCHKY: TIEpBasi CTCHKA IMOKPBITA TIOCKUM
CJI0€M U30JISIIUUA TOIIIUHOM Oy.
TemnepaTypbl BHEIIHUX TOBEPXHOCTEM te1 U Lz B 000MX CllydasiX OJJTMHAKOBBI.



JlanHble 17151 pellleHus 3a/1a4u B3sITh U3 Ta0I. 1.

Tabnuma 1
Hocnennss | Marepuan | Toamun | te, | tc2 | IIpeamociaeans | Marepua | Tomuna
s uudpa CTEHKH acreaxn | °C | | s1 nudpa b U30JIS11IU
mudppa Oc, MM °C muppa U30JISIUM | U O, MM
0 Menpb 2 19 | 50 0 Acbect 20
0
1 ATOMUHHA 3 18 | 40 1 Haxkumb 10
i 0
2 Cranb 4 17 | 50 2 [Tenomac 40
0 T
3 Hepx. 2 16 | 60 3 Haxumb 10
cTajb 0
4 Uyryn 5 15 | 40 4 Pesnna 50
0
5 JlaryHn 3 18 | 50 5 Acbect 10
0
6 Mens 2 17 | 60 6 Pesuna 40
0
7 AtOMUHA 3 16 | 50 7 Haxumnb 10
i 0
8 Crann 4 15 | 60 8 [Tenormtac 50
0 T
9 Uyryu 4 14 | 70 9 Acbect 10
0
3agmaua Ne 2.

[To TpyGe muHoM I=3 M 1 BHYTpeHHUM JauaMeTpoM d, M JIBMKETCS KHUIKOCTh
co ckopocthio W, m/c. CpeaiHye Mo JUIMHE TeMIepaTypsl CTeHKH Tpyosl te, °C, u
KUIKOCTH Ly, °C.

Paccuurath

KHUIKOCTH UJIN OT HCC K CTCHKC.

JlaHHBIE 7T PEIICHUS 3a/1aui B3SATh U3 Ta0JI.2.

cpeaHuit KO3 UIIMEHT KOHBEKTHUBHBIM TEIIOOTAAYUd K

Tabmumna 2
Mocaexnss d, mm W, m/c | llpeanocaennss | tc°C t, °C Kuakocts
mudpa mudpa mudpa
muppa
0 0,010 0,1 0 20 120 Tpanc.macio
1 0,012 0,5 1 30 110 I'munepun
2 0,014 0,8 2 4 100 Bona
3 0,016 1,0 3 50 90 Tpanc.macno
4 0,018 1,5 4 60 80 I'muuepun
5 0,020 2,0 5 70 50 Bona
6 0,013 2,5 6 80 50 Tpanc.macno
7 0,015 2,0 7 90 40 I'nmuuepun
8 0,017 15 8 100 30 Bona
9 0,020 1,0 9 120 20 Tpanc.macio




3agaua Ne 3.

OnpenenuTs IMIOTHOCTh JIYYUCTOTO TIOTOKAa Teruia (; MEXIy JByMS
napauieIbHbIMU TUIOCKOCTSIMHU, MMEIOIMUMHU TeMrmeparypsl t1 U tp u creneHu
YEPHOTHI €1 U €2. Kak usMeHuTcs (;, €Clu MeXAY MIOCKOCTAMHU YCTAHOBUTH TOHKU I
JIUCTOBOM AKPaH CO CTEIECHBIO YEPHOTHI &,.

JlaHHBIE 7T peIIeHUs 3a/1auu B3sTh U3 TabJ1.3.

Tabnuma 3
Mocaexusis €1 £ s Hpeanocaenusis | t1,°C t2 °C
uudpa uudpa mudppa
mudppa
0 0,62 0,35 0,22 0 380 30
1 0,65 0,42 0,42 1 450 40
2 0,72 0,68 0,16 2 500 50
3 0,75 0,35 0,42 3 550 60
4 0,82 0,65 0,35 4 600 20
5 0,35 0,82 0,15 5 650 70
6 0,42 0,62 0,42 6 700 65
7 0,22 0,32 0,65 7 750 35
8 0,18 0,75 0,45 8 680 75
9 0,88 0,82 0,25 9 570 45
3agaua Ne 4.
Ilmockaa cranpHass CTEHKAa TOJIH.IHHOﬁ 60 OMBIBACTCA C OHHOﬁ CTOPOHBI
ropsYMMHU Ta3aMH C TeMIepaTypoil tx, a ¢ Jpyroil CTOPOHBI — BOJIOH C

TeMIIepaTypoit tx. Onpenenuts KO3PPHUIMEHT Teruionepeaadn K ot ra3oB K BoJe,
IUIOTHOCTH TETJIOBOTO MOTOKA U TeMIEpaTypy 0OerX MOBEPXHOCTEH CTEHKH, €CIH
M3BECTHBI KO (UIIMEHTHI TETUIOOT/IaYH OT Ta3a K CTEHKE 01 K OT CTEHKHU K BOJE 02,
a Kod(pHUIMEHT TETUIONPOBOAHOCTH CTATU Ac=50 Bm /(- 2pao) . OnpeaeuTh TaKKe
BCE YKa3aHHBIC BBINIC BETWYUHBI JJIsl CIydas, €ClM CTEHKa, OMbIBaeMas BOJIOM,
MIOKPOETCS CJIOEM HAKUITH TOJIIIHHOM Oy; KOIPHUIIMEHT TEIJIONPOBOTHOCTH HAKUITH
A, =05Bm/(m-2pao). Iloka3aTb, Kak M3MEHUTCS XapaKTep 3aBUCUMOCTH
TEMIEPATYPhl OT Ly 10 Ly mo Tommmee cinosi. OOBSICHUTH BIUSHUE OTIOXKCHUS

HAKWIW Ha TEIUIONEpeaaqy.
JlaHHBIE 7T PEIICHUS 3a/1aud B3STh U3 Ta0J1.4.

Tabmuna 4
HMocaeausia | ¢, MM | Oy, wm o | o Mpeanocaenns tx1, °C tx, °C
uugpa Bm [(m? - 2pad) 1 nuppa
mmgpa mudpa
0 14 1,0 32 1200 0 300 50
1 16 15 35 1400 1 350 60
2 18 2,0 38 1600 2 400 70
3 20 2,5 40 1800 3 450 80
4 22 3,0 42 2000 4 500 90
5 15 1,0 45 1200 5 300 50
6 17 15 50 1400 6 350 60
7 19 2,0 55 1600 7 400 70




8 21 2,5 60 1800 8 450 80

9 23 3,0 65 2000 9 500 90

3agaya Ne S .

OnpenenuTs MOBEPXHOCTh HArpeBa pPEKYNEepPaTUBHOTO BOJOBO3AYIIHOTO
TEIUIOOOMEHHUKAa  MNpU  NOPSIMOTOYHOM W NPOTHUBOTOYHOM  JABWKEHUU
TeroHocuTene. Jns obeux cxeMm TermnoOOMEHHUKOB MPEACTaBUTh TIpapuKu
M3MEHEHHUs] TeMIlepaTyp TEIJIOHOCUTEIEH BJIOJb MOBEPXHOCTH TEIIOOOMEHA.
VYka3zaTp npeuMyIiecTBa NpOTUBOTOYHOM CXEMbI TEMIIOOOMEHHHKA 110 CPABHEHUIO C
npsiMmotouHoi. OO0beMHBIA pacxon Bo3ayxa Vi (IIpM HOPMAJIbHBIX YCIIOBUSX),
CpeI[HI/II/I ko3 puLeHT TETIIONEPE/IauH OT BO3/yXa K BOJIE K, Temnieparypa Bo3myxa

t ut

603

U TeMIICpaTypbl BOJbI t u t COOTBCTCTBCHHO Ha BXOJC M BBIXOAC H3

603

TEIJI000MEHHHKA B3SITh U3 Ta0J1.5.

TabGauma 5
TTocaenusis K,
undpa | 107V, w®/y | Bm | TIPGAMOCHEMMsL |y yr |y
mmdpa M? - 2pad nppa uppa
0 10 2 0 340 130 15 100
1 15 23 1 360 140 20 110
2 20 19 2 400 180 25 130
3 25 18 3 430 220 30 150
4 30 25 4 460 240 35 160
5 35 21 5 480 210 40 170
6 40 27 6 510 190 45 140
7 45 22 7 470 200 50 160
8 50 24 8 420 230 30 170
9 55 26 9 380 120 40 100

Kpurepuu onieHKM KOHTPOJIbHOI padoThI:

KonTtponwshas pabora oneHuBaeTcs Ha «omauuno» om 9 oo 10 éannoe:
ecnu 4 3a/1a4y BHITMOJTHEHBI TPABUIIBLHO, a B OHOW 3a/1au€ UMEIOTCS HEJOUYETHI.

KonTtponbsHas paboTa OIEHUBAETCS HA «Xopouio» om 7 0o 8 dannoe: ecnu
3 3a1a4u BBITIOJIHEHBI MPABUIIbHO, a B ABYX 3a/1adyaX UMEIOTCS HEJTOUYETHI.

KonTtponbshas paboTta olleHHBAETCS Ha «)0081emeopumeibHo» om 5 0o 6
oannoee: ecnu 3 3ama4yl BBIIOJHEHBI MPABUJIBHO, @ B JBYX 3a/adyax JIOMYIICHBI
OIIHMOKM .

KonTponbsHas paboTa OIeHUBACTCA HA «HEYOO61eMBOPUMEIbHO»: €CITN 2
3a/lauyd BBHITIOJHEHBI TPABWIIBHO, a B TPEX 3ajadyaX HMMEIOTCS HEI0YEThl WIH
JOTMYIIIEHBI OIITMOKH.
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