MHMWHOBPHAYKHN POCCHUHA

denepanbHOe rOCyIapCTBEHHOE OK0I2KETHOE
oOpa3oBaTre/ibHOE yUpexAeHUue BbICIIEro 00pa3oBaHUs
«TyJabCKUN roCyJapCTBEHHbIN YHUBEPCUTET»

UucTuTyT 20pHo20 dena u cmpoumenvcmaea

Kadenpa «CanurapHo-TeXHHYECKHE CHCTEMbI»

YTBepKIeHO Ha 3aceaHuu Kadeapsl
«CaHUTapHO-TEXHUIECKUX CHCTEMBD»
«22» stuBaps 2020 r., nmpotokos Ne 6

3aBenyromuii kadenpoit

P.A. Kosanes

®OH/JI OIEHOYHBIX CPEJICTB (OLEHOYHBIE MATEPHAJIBI) JIISI
MPOBEJEHUS TEKYIIETO KOHTPOJISI YCIEBAEMOCTH 1
MPOMEKYTOYHOM ATTECTALIMM OBYYAIOILMXCS MO
T COUILIAHE

«Tennomaccooomen

OCHOBHOI nMpo(eccHoHANBLHON 00pa30BaTEIbHOM POrPaAMMBbI
BbICIIET0 00Pa30BaHUA — IPOrpaMMbl 0aKaJIaBpUAaTA

10 HAMPABJICHUIO MTOJTOTOBKH
08.03.01 «Cmpoumenvcmeo»

C HaIPaBJICHHOCTHIO (TMTpoduIem)

«Tennozazocnabocenue u eenmuiAaAuuUn))

dopmMa (b1) OOyUCHUS: OUHAA, 3A0UHAA

Nnentuduxanuonnsiii Homep oopazoBaTenbHol porpammel: 080301-06-20

Tyna 2020 roa



JJHCT COTJTACOBAHHA
($oHIA 0MeHOTHBIX CPeACTB (0MeHOTHbIX MATEPHAIOB)

Paspadorunk(m):

ComnogkoB C.A. JOIeHT, K.T.H.

(BHO, donxcHocms, YYeHad CIMenesb, VHEeHoe 38aniie) (nodnucs)



3

1. Onucanune GpoHAAa OLEHOYHBIX CPEICTB (OLEHOYHbIX MATEPHAJIOB)

@oH/1 OLIEHOYHBIX CPEACTB (OIICHOYHbIE MaTEepPHajibl) BKIIOYAET B ce0sl KOHTPOJIbHBIC 3a/1a-
HUS ¥ (WIM) BOMPOCHI, KOTOPbIE MOTYT OBITh MPEAJIOKEHbI 00yJaroleMycsi B paMKax TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH U IPOMEXKYTOYHOM aTTECTallMU IO JAUCLUUIUIMHE (MOAYJI0). YKa3aHHbIE
KOHTPOJIbHBIE 33/1aHUs U (WJIM) BOMPOCHI MO3BOJISIOT OLEHUTH TOCTHXKEHUE 00YyJaromuMes TUIaHU-
PYEMBIX pe3yJabTaTOB OOYYEHHUS MO JUCHUIUIMHE (MOJAYIIO), YCTAHOBIEHHBIX B COOTBETCTBYIOIICH
paboueii mporpaMme IUCHUIUIMHBI (MOIYJIs), a Takke cPOPMUPOBAHHOCTh KOMITETEHIIUH, YCTaHOB-
JICHHBIX B COOTBETCTBYIOIIEH OOIIEH XapaKTepHCTUKE OCHOBHOW IMpogeccCHOHaIbHOW 00pa3oBa-
TEIbHON IPOrPaMMBI.

2. OHeHO‘IHLIe cpeacrsa (OIIeHO‘IHble MaTepl/IaJIbl) AJIA TIPOBEACHUA TEKYILIECT0
KOHTPOJIA YCIIEBAEMOCTHN oﬁyqammnxcsl mo JTMCIOMIIJIMHE (MOIlyJ'lIO)

IlepeyeHb KOHTPOJIbHBIX 3a1aHUI U (M) BOMPOCOB Il OLIeHKH ChOPMHPOBAHHOCTH KOM-
nereHuun [IK-1 (koHTpOIMpyeMblii HHAMKATOP AocTH:KeHUs kKommeTeHuu IMK-1.1)

DJeMeHTapHBIX CII0OCO00B IEPEHOCA TEIUIOTHI CYIECTBYET:
1.1
2.2
3.3
4.4

IlepeHoc TEIUIOTHI MHKpOYACTHIIAMH (MOJIEKYJIaMH, aTOMaMH, OJJIEKTPOHAMH W T.I.) B JIOOBIX Telax c
HEOJHOPOJHBIM pacIpeeliCHHEeM TeMIIEpaTyp HAa3bIBAIOT:

1. TerIONpOBOAHOCTh

2. KOHBEKITHS

3. paguanus

4. Terionepenavya

[epeHoc TEMIOTH BMECTE ¢ MAKPOCKOMMICCKUMHU 00beMaMH BellecTBa (SKUAKOCTH WIIH T'a3a):
1. TermIONpPOBOAHOCTh

2. KOHBEKIIHS

3. paguauus

4. Terumoriepeada

KoHBEeKTHBHEII TemmonepeHoc (KOHBEKIIHS) HAOIFOIaeTCs JIUIIB B KHUIKOCTAX U Ta3ax. KoHBEKIH - 3T0
[lepeHOC TEITIOTHI BMECTE C MAKPOCKOIMUYECKUMH 00heMaMH BeleCTBa (PKUIKOCTH HIIH ra3a):

1. TeTIOTIPOBOTHOCTH

2. KOHBEKITUS

3. paguanus

4. Terionepenavya

TemnooOMeH MOCPEICTBOM KBAHTOB JIEKTPOMArHUTHOTO U3TYUCHHSI:
1. TErIONpPOBOAHOCTH

2. KOHBEKITHS

3. paguanus

4. Terionepenavya

[Iporecc mepeHoca TEIIOTHI OT OJHOTO TEITIOHOCUTEISI K IPYTOMY Yepe3 Pa3AelsIonlylo CTeHKY:
1. TeTIOTPOBOTHOCTH

2. KOHBEKIIHS

3. paguauus

4. Terionepenaya

IlepeHoc TEIUIOTHI MHUKPOYACTHIIAMH (MOJIGKYJIAaMH, aTOMaMH, OJJIEKTpOHAMH H T.I.) B JIFOOBIX Telax
HEOJIHOPOAHBIM pacIpeiejIeHueM TEMIIEPaTyp Ha3bIBAIOT:

1. KOHIDYKIMS

2. KOHBEKIIHS

3. paguanus

4. Terionepenavya
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B TBepabIX Telax MepeHoC TEIIOTH BO3MOXKEH:
1. TemIOnPOBOIHOCTHIO

2. KOHBEKIHEeH

3. U3Nly4YeHUueEM

4. BceMH crmoco0aMu TEIUIONIepeHoca

B xuaxux u ra3000pa3HbIX Cpefiax MEPEHOC TEIUIOTHI BO3MOKEH:
1. TerIONpPOBOIHOCTHIO

2. KOHBEKIUEN U TEIUIONPOBOJIHOCTHIO

3. KOHBeKIeH

4. BceMu crioco0aMu TerIonepeHoca

IIepeHoC TEMIOTH B BaKyyMe OCYILIECTBIIACTCS:
1. koHIyKIMEH

2. KOHBEKIIUCH

3. paauanuei

4. HEeBO3MOKEH

VcTouHMKaM¥ TEMJIOBOTO M3ITYy4YEHHUS SIBISIOTCS:

1. TOBEPXHOCTH, HMEIOIHE TEMIIEPATypPy BBIIIE TEMIIEPATYPHI OKPYKAOIIUX [TOBEPXHOCTEH
2. BCe IIOBEPXHOCTH, UMEIOIHE TEMIIEPaTypy BhIIIE a0COIMIOTHOTO HYJIS

3. BCe IOBEPXHOCTH, CO CTENICHBIO YSPHOTHI IOBEPXHOCTH OOJIBIIE €IMHHUIIBI

4. Bce MOBEPXHOCTH, C KOXPPHUIMEHTOM O0ITyICHHOCTH OOIIBIIIE €IHHHUIIBI

Tem000MeH U3TyuYeHUEM TPOUCXO/TUT:

1. Mexay pa3siuyHO HArPETHIMH MOBEPXHOCTSIMU

2. MexX.Iy aOCOJIIOTHO YEPHBIMHU ITOBEPXHOCTSAMHU

3. MeXIy pacKaJeHHBIMHU MOBEPXHOCTSIMHU

4. MeXIy NOBEPXHOCTSIMH, C KOA(DGHUIIMEHTOM 00JIyUCHHOCTH OOJIBIIE SIMHUIIBI

Ilepenoc TermnoThl 3a cueT coyaapeHuil u aupGy3uu 4acTHIl TEJ, a TAaKXKEe KBAHTOB YIMPYIHX KOJIeOaHHM
KPHUCTAJUTHUCCKUX PEUICTOK - (POHOHOB - MPH MAKPOCKOMUYICCKON HEMOBMYKHOCTH BCEH MacChl BEIECTBA!

1. KOHIyKIHA

2. KOHBEKIIHS

3. paguauus

4. Termoriepeada

DJNEeKTpOHHAsS COCTABIIAIONIAs TEIIOMPOBOTHOCTH SBILICTCS OCHOBHOI:
1. B MeTaIax

2. B MeTayuiax ¥ MOTyTPOBOIHUKAX

3. B IUDJIEKTPUKAX

4. B KUAKOCTAX U razax

®DOoHOHHAs COCTaBIIIONIAS TSIUIONPOBOIHOCTH SBJSIETCS OCHOBHOM:
1. B MeTatax

2. B MeTaJIaX U MOJyIPOBOIHUKAX

3. B IUDJIEKTPUKAX

4. B )KHUOKOCTSIX U rasax

HeCTaHI/IOHapHOC TEMIIEPATYPHOC IOJIC OMMUCBIBACTCA 3aBUCUMOCTBIO!
1. t=f(x,y,2)
2. t=f(x,y,)
3. t=f(7)

4. t=f(x,y,1)

CTaI_[I/IOHapHOS TEMIICPATYPHOC MOJIC OIMMCBIBACTCA 3aBUCUMOCTBIO!
1. t=f(x,y,2)
2. t=f(x,y,7)
3. t=f(7)

4. t=f(x,y,1)

IpocTpaHCTBEHHOE TEMIIEPATYPHOE MOJIE OIMCHIBACTCS 3aBUCHMOCTBIO:
1. t=f(x,y,2)
2. t=f(x,y,1)
3. t=f(x,1)

4. t=f(x,y,1)

TemmeparypHoe 1oJ1e HEOrpaHMYESHHOH MIACTHHBI SIBIISIETCS:
1. mpocTpaHCTBEHHBIM

2. IByXMEpHBIM

3. OTHOMEPHBIM

4. HEYCTaHOBUBIUMCSI
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I'paguenTOM TemnepaTypbl Ha3bIBAIOT:

1.Ilpenen oTHOMICHNS TTIOTHOCTH TETIIOBOTO IIOTOKA K PACCTOSIHUIO MEXKAY M30TEPMaMHM 10 HOPMAJIH TIPH CTpeMIIe-
HHUH 3TOTO PACCTOSHUS K HYIIO

2.Ilpenen oTHOIIEHHS TNIOTHOCTH TEIIOBOTO MOTOKA K PACCTOSIHUIO MEXIY H30TEpMaMH 10 HOPMAIIH IIPU CTpeMiIe-
HHUHM INIOTHOCTHU TEIUIOBOT'O MOTOKA K HYJIO

3.Ilpenen OTHOMICHNS H3MEHEHUS TEMIIEPATYPBI K PACCTOSHHIO MEXKy N30TEpMaMH 110 HOPMaJU NPH CTPEMIICHHH
9TOTO PACCTOSIHUS K HYIIO

4.IIpenen OTHOLIEHUS U3MEHEHUS TEMIEPATYpPhI K INIOTHOCTH TEIUIOBOTO TIOTOKA MPU CTPEMIICHUH IUIOTHOCTH TETI-
JIOBOTO NMOTOKA K HYJIO

TemnepaTypHblil TPaIUEHT:

1. BeKTOp, HANIPABJIEHHBIN 0 HOPMAJIU K U30TEPMUYIECKOM MOBEPXHOCTH B CTOPOHY CHMKEHUS TeMIIepaTyphl U YKC-
JICHHO PaBHBIM NPOU3BOAHOM OT TeMIepaTyphl O HOpManu

2. BEKTOD, HAIPaBJICHHBIH 110 HOPMAJIH K M30TEPMHYECKON IIOBEPXHOCTH B CTOPOHY BO3pacTaHHUs TEMIIEpaTyphbl 1
YHCIIEHHO PAaBHBIA MPOU3BOAHON OT TEMIIEpaTyphl 110 HOpMAIU

3. BEKTOp, HANPaBJICHHBII 110 HOPMAIH K H30TEPMHUYECKON IIOBEPXHOCTH B CTOPOHY BO3PAaCTaHUs TEMIIEPATYPHI U
YHCIIEHHO PAaBHBII MPOU3BOIHOM OT TEMIIEPATYPHI 0 BPEMEHHU

4. BEeKTOp, HaIIPaBJICHHBIN 110 HOPMAJIH K M30TEPMHUUECKON TIOBEPXHOCTH B CTOPOHY CHIDKECHHS TEMIIEPATYPhI U YHC-
JICHHO PAaBHBIN NPOU3BOJHON OT TEMIIEPATYPHI 10 BPEMEHHU

ITTOTHOCTBIO TEMIIOBOTO MOTOKA HA3BIBACTCS

1. KonugecTBO TEIIIOTH, MPOXOIAIIEE B CAMHUIY BPDEMEHH M OTHECEHHOE K €AMHHMIIE TUTOIAIH H30TEPMUIECKON 110
BEPXHOCTH IIPH TIEpenajie TEMIIEpaTypsl Ha €IUHUIIE JJIHMHBI HOPMaJIH, PABHOM OTHOMY TPajycy

2.KonMgecTBo TEIUIOTHI, IPOXOAdIllee B €UHHUILY BPEMEHH U OTHECEHHOE K €IMHHUIIE MO U30TepMUUECKON IO
BEPXHOCTH IIpU IIepenaie TeMIIepaTyphl, paBHOM OJHOMY Iparycy

3.Konu4ecTBo TEIIOTHI, TPOXOAIIEE B AMHUILY BPEMEHH U OTHECEHHOE K €AMHUIIE IUIOIAIN H30TePMHUUYECKOH 110
BEPXHOCTH

4.KonugecTBO TEIUIOTHI, MPOXOAAIIee B €IMHHILY BpEMEHHU IIPH Iepernajie TeMIepaTyphl Ha eIUHUIE IIHUHBI HOpMa-
T, PaBHOM OJTHOMY Tpagycy

[T1OTHOCTB TEIIOBOTO MOTOKA ..

1. mpsiMO IIPOTIOPIIMOHANIFHA TPAIUEHTY TEMIIEPATyp U HalpaBJieHa B CTOPOHY yOBIBaHMS IIOTECHIMAJIOB.

2. 00paTHO NPOIIOPINOHAIBHBI IPaUCHTY TEMIIEPATYpP U HAIPABJICHbI B CTOPOHY YOBIBaHMS MOTECHINAJIOB.

3. IpsIMO IIPOTIOPIIMOHANIBHA TPAIUEHTY TEMIIEPaTyp U HalpaBJICHBl B CTOPOHY BO3pacTaHUs MOTCHINAIIOB.

4. oOpaTHO NPONIOPIMOHANILHBI IPaIMCHTY TEMIIEPATYP U HAPABJICHBI B CTOPOHY BO3pAcTaHMUs MOTCHINAJIOB.

[T1OTHOCTB TETIIOBOTO MOTOKA BRIpAXKaeTcs POPMYIIOH:

on on ot on
1. g=-A— 2. 9=-AF — 3.0=—A| — 4, g=-\_| —
a [atj | [atj | [anJ | (at)
[ITOTHOCTP TETLTIOBOTO IMOTOKA BBIpaXKaeTcst (OPMYIIOit:
on ot on on
1. g=-A — 2. 0=\ — 3. =-AF — 4, g=-\_| —
a [atj | [an] | [atj | (at)
3aKOH (Dypbe JJI HOBerHOCTHOﬁ IIJIOTHOCTH TEIIJIOBOI'O IIOTOKA UMECT BU .
on
1.g=—A_|—
q T( at JT
on
2. 0=-AF —
| [ a ]

3. g =A-grad(T)
4. q=—n-grad(T)

Koapunnent rermnonpoBogHOCTH paBeH

1.KOonHYeCTBY TEILUIOTHI, MPOTEKAIOWIEH B €AMHUIY BPEMEHH Yepe3 €ANHUILY IO H30TEPMUIECKON TOBEPXHO-

CTH

2. KOIMYECTBY TEIIOTHI, IPOTEKAOLIEH B €IMHUILY BPEMEHH Yepe3 eIMHUILYy TIOBEPXHOCTH, MIPH Nepenaae TeMnepa-
TYpbI Ha €JUHULIE JUIMHBI HOPMaJIM, PABHOM OJTHOMY T'panycy

3.KONMYECTBY TEIUIOTHI, IPOTEKAIONIEH B €ANHUITY BPEMEHH Yepe3 eANHUILY IOBEPXHOCTH, TIPH Mepernaje TeMIepa-

TYpbl, PABHOM OJHOMY I'PayCy

4.KOJIMYeCTBY TEIUIOTHI, IPOTEKAIONIEH B €AMHUITY BPEMEHH IIPH Nepenaie TEMIIEPaTyphl, pABHOM OJHOMY Tpanycy
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KoapuuneHnt TernonpoBoHOCTH NOKA3bIBACT:

1. TemmoBOi MOTOK, KOTOPBIH OyAEeT MPOXOMUTh uepes | P MIOCKOH CTEHKH MPH PAa3HOCTH TEMIIEPATyp Ha ee IMo-
BEPXHOCTAX, paBHOU 1K.

2. TemwIoBOM MOTOK, KOTOPhI OyaeT npoxoauTs uepes 1 m? mIockoil cTeHKH TOMMHOM | M OpU pasHOCTH TeMIe-
paTyp Ha ee oBEpXHOCTAX, paBHOU 1K.

3. TEeIUIOBOH MOTOK, KOTOPEIA OyAeT MpoXoanTh depes 1 M2 TIJIOCKO# CTEHKH TONIIUHOM 1 M

4. TemJoBoii MOTOK, KOTOPLIi Gy/eT NPOXOAUTH 3a Yepe3 1 m? I10CKOi CTeHKH

PasMepHOCTE KO QHUINEHTA TEIIOPOBOTHOCTH

1. Br/m?
2. Br/(m?K))
3. Br/(MK)

4. mPsrpag/Br

KoaddunpeHT TeruonpoBofHOCTH MaTepuaia BO3pacTaer. . .
1. ¢ yMmeHbLIEHHEM IUIOTHOCTH MaTepHaia

2. TpH yMEHBIICHUH BJIAXHOCTH MaTepualia

3. ¢ yMCHBIIIEHHEM pa3Mepa Iop B MaTepuaie

4. 1pu yBenWYCHUH TEMIIEPATyphl MaTepHaia

KoaddumreHT TenmonpoBOAHOCTH SBIIETCS:

1. mapamMeTpoM COCTOSIHUSI.

2. Temno(pu3MIECcKOi XapaKTePUCTHKOH.

3. rUAPOIMHAMUYECKON XapaKTEPUCTUKOM.
4. KOHCTaHTOH.

OnHOMEpHOE HECTAIIMOHAPHOE TEMIIEPATYPHOE MMoJie XapakTepusyercs nudhepeHInaIbHbIM YpaBHEHHEM TEILIONPO-
BOJIHOCTH
ot ot ot 0% ot o°t 0%t o’t 0%t
1.—2:a—2 2.—23—2 3.——a —2"1‘—2 4.—2+—2:
ot oX ot OX ot ox° oy ox® oy

OHHOMepHOe HECTALITMOHAPHOC TEMIICPATYPHOC IIOJIC XAPAKTCPU3YCTCA Z(I/I(I)(I)epeHLII/IaHLHLIM YpaBHCHUCM TCILIOIIPO-
BOOHOCTHU
2 2 2 2 2 2 2
t t ot ot t
1.8—2236—2 2—2+—2=0 3.g:a a—z-'-a—z 4.ﬂ:aa—2
orox ox? oy or aC oy o ox

JIByXMepHOe CTallMOHAPHOE TeMIIepaTypHOE I0JIe XapakTepusyeTcs tuddepeHratbHbIM YpaBHEHHEM TEILIONpo-
BOJTHOCTH
2 2 2 2 2 2 2
t t
1.ﬂ=a8—§ 2_6_2t:a6_§ 3.ﬂ=a a_§+a_§ 4.8—2+a—2:0
ot oX ot OX ot ox° oy ox° oy

JIByxMepHOe HecTallMOHapHOE TEMIIEpaTypHOE I10JIe XapakTepusyercs A epeHInaIbHbIM YpaBHEHUEM TETUIONPO-
BOJIHOCTH

ot ot o’t % ot o’t 9%t o’t 0%t
1.—23.—2 2.—223.—2 3.—=a —2+—2 4—2+—2=0
ot OX ot OX ot ox° oy ox° oy
Koadpunuent remneparyponpoBoIHOCTH onpeielsieTcs no Gopmyie:
1.a=i 2.a=i 3.a=l 4.a=AL7‘
cp AX At cp

[Tpn ogMHAKOBBIX YCIIOBHAX OBICTpEe yBETHMUUBACTCS TEMIEpaTypa y TOro Tela,
1. xoTOpOE MMEET MEHBIIHNH KOA(P(PUIIEHT TEMIIEPTYPOIIPOBOJHOCTH

2. xoTopoe uMeeT OOIbIINN KOAPQUITEHT TeMITEPTYPOIPOBOIHOCTH

3. koTopoe nmeeT 0ol KO3 GUIMEHT TEITONPOBOJHOCTH

4. xoTopoe uMeeT MeHbIIHH KO (UIMEHT TeIIONPOBOJHOCTH

I'pannuHOE ycaoBHe EPBOroO poa. ..

1. COOTBETCTBYET TEILIOOOMEHY ITOBEPXHOCTH TEJIa C OKPYKAIOILEH cpeioi UITN TENI000MEHY COMPHUKACAOIUXCS
TBEPABIX TEJ, KOIAA TEMIIEPATYpPa CONPUKACAIOLIUXCS IOBEPXHOCTEN OJIMHAKOBA.

2. COCTOWT B 3a/IaHUH TUIOTHOCTH TEIUIOBOTO MOTOKA [T KaXXI0W TOYKHU IIOBEPXHOCTH TeJla KaK (PYHKITUN BPEMEHU
3. COCTOUT B 3aJJaHUHU PACTIPEAEICHUS TEMIIEPATypPHI 10 IIOBEPXHOCTH Tejia B TF000I1 MOMEHT BpeMEHH,

4. XxapakTepHu3yeT 3aKOH TEIUI00OMEHa MEX]ly TIOBEPXHOCTHIO TeJla U OKpY>Karolel cpesioi Py MOCTOSIHHOM ITOTOKE
Terua (CTallMOHapHOE TEMIIEPaTypPHOE I10JIe).
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I'paHnuHOE yc0BHE BTOPOTO PoJa. ..

1. COOTBETCTBYET TEIIIOOOMEHY TOBEPXHOCTH Tella C OKPY’KaroLIeil Cpelioil HilH TeIII00OMEHY CONPUKACAIOIHXCS
TBEPBIX TeJI, KOTa TeMIIepaTypa CONPUKACAIOIINXCS IOBEPXHOCTEH OIMHAKOBA.

2. COCTOMT B 33JIaHUH INIOTHOCTH TEIIOBOTO IOTOKA JUTS Ka)KIOH TOYKU IMOBEPXHOCTH Tela KaK (QyHKIIMU BpEMEHH
3. COCTOHT B 3aJJaHUH paclpelieNIeHs TeMIIepaTyphl 0 TOBEPXHOCTH Tela B II0OOH MOMEHT BPEeMEHH,

4. XapaKTepHu3yeT 3aKOH TeIIIO0OMEHa MEXy IIOBEPXHOCTHIO Tella M OKpY’Karolleil cpelioil pH MOCTOSHHOM II0TOKE
Teruia (CTaloHapHOe TEMIIEPATyPHOE TIOJIE).

I'pannyHOE yCIIOBHE TPETHETO POJA. ..

1. COOTBETCTBYET TEILIOOOMEHY ITOBEPXHOCTH TeJa C OKPYXKAIoLIeH cpeoil nin TeriooOMeHy CONPUKACAIOINXCs
TBEPBIX TEJ, KOTJla TEMIIEpaTypa CONPHUKACAIONIUXCS NOBEPXHOCTEH OANHAKOBA.

2. COCTOMT B 33JJaHUH TUIOTHOCTH TEIUIOBOr'O MOTOKA JUIsl KAXKAOH TOUYKH IOBEPXHOCTH Teja KaK (pyHKIIMU BpEeMEHH
3. COCTOHWT B 33/laHUH paclpeeICHUs TEMIIEPaTyphl IO IIOBEPXHOCTH Tea B TF000H MOMEHT BPEMEHH,

4. XxapakTepHu3yeT 3aKOH TEIUI00OMEeHa MEX]y TIOBEpPXHOCTBIO TeJla U OKPY’Karolel cpesioi P MOCTOSIHHOM ITIOTOKE
Terua (CTallMOHapHOE TeMIIEPaTypHOE IoJIe).

I'pannuHOE yClOBHE YETBEPTOTO POJA. ..

1. COOTBETCTBYET TEIUIOOOMEHY ITOBEPXHOCTH TEJIA C OKPYXKAIOIIEH CPEenoil WM TEIII00OMEHY CONPUKACAIOIINXCS
TBEPIBIX TEJ, KOT/[a TEMIIEpaTypa CONPHUKACAIONINXCSA OBEPXHOCTEH OANHAKOBA.

2. COCTOWT B 33[JaHUH IUNIOTHOCTH TEIUIOBOT'O MOTOKA VIS Ka)KAOH TOYKH IMOBEPXHOCTH Tela Kak (yHKIIMH BPEMEHU
3. COCTOWT B 33laHUH pacIpeeICHIUs TEMIICPATyphl 10 MOBEPXHOCTH TeJa B TF000H MOMEHT BPEMEHH,

4. XxapakTepHu3yeT 3aKOH TEIUI00OMEHA MEX/y TIOBEPXHOCTHIO TeJla M OKPY’Karolel cpeioi MPH MOCTOSIHHOM ITIOTOKE
Terua (CTallHOHapHOE TEMIIEPaTyPHOE TI0JIe).

I'pannuHble ycoBus 3-T0 poAa AJs MOBEPXHOCTH CTEHBI:

ot ot 0%t on
1. O(,(tf _tW) Z—}\,% 2. (X,(tf _tW) :a& 3.(X(tf _tW) =—}Lan—2 4.oc(tf _tW) :—XE

IlepeyeHb KOHTPOJIbHBIX 3aaHUI U (MJIH) BOMPOCOB /IJIsl OLEHKH C(hOPMHUPOBAHHOCTH KOM-
nereHuun [IK-1 (koHTpoIMpyeMblii HHAMKATOP HocTH:KeHUs KomneTeHiuu IK-1.2)

TemnoBas NpOBOAUMOCTb INIOCKOW CTEHKHU:

1. Ya

2.~

)
3.2

A
4. 8/a
TepMuueckoe COMPOTHBICHHE TEIIONPOBOAHOCTH IUIOCKON CTEHKH:
1. Yo
2. 2

d
3.2

A
4. 8/a
PacuetHas hopmyIia TEMIIONPOBOAHOCTH TNIOCKOW CTEHKH:

o -t t,—t A
1 q:x(tl_tz) 2. qlez 3. q:sz 4. q:g'(tl_tz)
S o
Pacnipenenenue Temneparypbl B INIOCKOH CTEHKE:
-t t, -t -t -t
1. t(x)=tl—%‘x 2. t(x)=t, —+—2-x 3. t(x)=%-x 4, t(x):%-x
8 8
Pacuernas hopmyIia TEMIONPOBOAHOCTH MHOTOCIIOHHOMN MJIOCKON CTEHKH:
_ t1 - tn+1 _ t1 - tn+1 _ t1 - tn+1 _ t1 B tn+1
1.q—n—8iX Zq_n—Sl 3.q—TX 4-q—n—7\’I
bl > > o

1, i, i:lg i=1 9,
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11.

12.
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Pacuernas q)opMlea TCIUIONPOBOAHOCTH III/IJ'II/IH,HpI/I‘IGCKOI‘/'I CTCHKH:

1 0= TAt 2.Q= At 3 Q:n(tl—tz)g " Q:n(tl—tz)g
1, 4d, 1 d, 1 . 1 r
—In—-% —In—-% —In% —
2L d, 26 d, 2\ I 2\ r,
TennoBoil NOTOK, OTHECEHHBIHN K AJMHE LUIUHAPUIECKON CTEHKU
Q 2nAt Q AL Q At Q At
l.g,=—= 2.q,=—= 3.9q,=—= 4. ¢q,=—=
A d, Aod Aod, 2h  d,
PacnipeniencHue TeMiepaTyphl B IIJIHHIPUICCKON CTCHKE:
In ‘ t, -t t,—t r
1Lt =t,—(t,-t,) i 2. t(r):tl—M 3. t(r):tl—wr 4. t(ry=t,—(t,—t,)In2r
r, r, ) r,
In-= In-= In-= 1
rl rl r.1

3akoH Teruioornayn HeroToHa

1 Q= w -

|3

2.Q=g-B-AT—
Vv

o-l

3.0=2"
4. Q= o-AT-F

Pe3ynpTupyromuii MOTOK JIy9HCTOTO TETLIa TIOACYUTHIBACTCS 1O (hOpMyIIe:

1LQ,= COF{(lg_loj_(lz_ZOﬂl

2.Q 5= COFH%J _(1%20)4 l

s o e[
¢ o[ )|

KoahduimenT Teronepeaaun yepes miocKyt CTEHKY

1. k= Tl _TZ
. s
Yo, + Z?T +VYa,
i=1 7Y
2. k= El + S + 1
o, A a,
_ T1 _Tz
3. k= T 5 1
o, A a,
1
4. kKe—
Yo, +8/A+1a,
KoadhdummenT Termonepeaaun yepes miocKyr0 CTEHKY U3MEpSETCS B:
1. Br/(m-K)

2. (m'Tpax)/Br
3. Br/(m?1pan)
4. (M*Tpam)/Bt




13.

14.

15.

16.

17.

18.

19.

20.

9

TepMuueckoe COIPOTUBICHUE TEILIONEPEAAUH Yepe3 IIIOCKYIO CTCHKY
T,-T,
LR, = - 5 2
Yoy, +) 7TI +Ya,
i=1 A
2. R, = 3 + S + 1
o Ao,
T,-T,
3R =—2>-2
108 1
E— — + [
o0, A a,
A
Yo, +8/A+1a,
Tepmudeckoe COMPOTUBICHHE TEILIONEePeadH Yepe3 INIOCKYI0 CTEHKY H3MEepsIeTCs B:
1. Bt/(Mm"K)

2. (m'Tpaxm)/Br
3. Br/(M?1pan)
4, (M?-rpan)/BTt

IlepeyeHb KOHTPOJILHBIX 321aHUH U (UJIM) BONIPOCOB /JIsA OlleHKU C)OPMHUPOBAHHOCTH KOM-
nerennun [IK-1 (koHTpoTMpyeMblii HHAMKATOP HocTH:KeHUs KommeTenuu IK-1.3)

Tennoas MNpoOBOAUMOCTD IUIOCKOM CTCHKH:

1. Ya

2. 2
0
3. 2
A
4. §/a
TepMquCKoe COIIPOTUBJICHUC TCTIJIONPOBOJHOCTH IUIOCKOM CTCHKH:
1. Yo
2. 2
0
3.0
A
4. 3/a
PacuerHast popMyJia TEIUTOMPOBOAHOCTH TIOCKOH CTEHKH:
) t -t t, -t A
1 q:X(t1_t2) 2. q:T 3. q:f 4. q:g'(tl_tz)
) o
Pacnipenenenue TemnepaTypsl B INIOCKOW CTEHKE:
-t t, -t -t t, -t
1. t(x)=tl—%‘x 2. t(x)=t, —+—2-x 3 t(x)=1—2-x 4. t(x)=%
8 8
Pacuernas gopMyina TEIIONPOBOAHOCTH MHOTOCIIOMHOM TUTOCKOW CTEHKH:
t,—t t, -t t,—t t, -t
1.q: 1n 8n+lx 2 q: 1n 8n+l 3 q: 1n }:Hlx 4. q: 1n n+l
25, 25, L5, L5,
Pacuernas (1)0pMyJ1a TCIJIONPOBOJAHOCTH HHHHHHPH‘ICCKOﬁ CTCHKH:
At At t,—t t,—t
1 Q=—"—r 2.Q=———+ 3. ="t 4. Q="ht),
1, d, 1 4d, 1 . 1 .
—In-2 —In-% In-2 —-Int

2. d, 2. d, 2, 2.,
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23.

24,

25.

26.
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TemnnoBoil MOTOK, OTHECEHHBIHN K ATMHE HUIUHAPUIECKON CTEHKU

Q 2rmAt Q At Q TAt Q TAL
l.g,=—= 2.9,=—=7—— 3.9, =—= 4.9, =—=
¢ llnﬁ ¢ Elnd—2 ‘ gInﬂ ¢ ilnd—2
Ad, Aod Aod, 2h  d,
Pacnpenenenue remneparypsl B MIMHAPUYECKON CTEHKE:
InL t, -t t, -t r,
1t(r)=t,—(t,-t,) d 2. t(r):tl—M 3. t(r)=tl—(1 2)r 4. t(r)=t,—(t,—t,)In2r
fy 2 Iy I
In-= In= In-= 1
rl rl rl

3akoH Terootaayr HeroToHa

1 Q= w, -1

|3

2.Q=g-B-AT—
A%

o-l

3.Q0=2-
4. Q=o-AT-F

Pe3ynpTupyomuii MOTOK JIy4HCTOTO TEILIa TTOACUYUTHIBACTCS MO (hOpMyJIe:

LQ ,= COFM—B)‘GT%H

2.Q 5= COFK;(;_lOI _(1%20)4 l

3. Q_y=¢nC Kl;_loj _UTZON i
4. Qo =2nC K%T _(113_20}4}

KoadummenT Temmonepenaun yepes mIOCKyI0 CTCHKY

1. k= Tl_TZ
. 5
]/(x1+z}T+1/(x2
i-1 A
2. k:i+§+i
o, A a,
_ Tl_TZ
3'k_1 51
o, A a,
1
4 Ks—————
Yo, +8/A+La,

Koahduimenr temmonepejaun yepes mioCKy CTCHKY H3MEPSETCSI B:
1. Bt/(m°K)

2. (m'Tpaxm)/Br

3. Br/(m?1pay)

4, (M*rpan)/Br
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TepMuueckoe COIPOTUBICHUE TEILIONEPEAAUH Yepe3 MIOCKYIO CTCHKY
T, —T
LR, =
Yo, + Z ~+Ya,
2. R, = 3 + S + i
o Ao,
T,-T,
3R =" 32—
1,8, 1
o0, A a,
bR L
Yo, +8/A+1a,
Tepmudeckoe COMPOTUBICHHE TEILIONEPEad Yepe3 INIOCKYI0 CTEHKY H3MEepSIeTCs B:
1. Bt/(Mm"K)

2. (m'Tpaxm)/Br
3. Br/(M?1pan)
4, (M?-rpan)/BTt

3. OueHoYHbIE CPeACTBA (OLEHOYHbIE MATEPHAJIbI) s IPOBeIeHNUs POMEKY-
TOYHOM aTTeCTANNH 00y4AIOIMXCH M0 TUCHHILIMHE (MOYJII0)

IlepeyeHb KOHTPOJIbHBIX 3a1aHUI U (MJIH) BOMPOCOB /IJIsl OLEHKH C(OPMHUPOBAHHOCTH KOM-
nereHuun [K-1 (koHTpoIMpyeMblii HHAMKATOP HocTH:KeHUs kKommeTenuu TTK-1.1)

KadpduuueHT Temnootaauy YNCcIeHHO PaBeH:

1. KOJIMYECTBY TCIJIOTHI, HpOTeKaIOHIeI‘/II B CAMHUIY BpEMEHU YC€PE3 CANMHUILY TIJIOoMaaun HSOTepMHHCCKOﬁ TIOBEPXHO-
CTHn

2. KOIMYECTBY TEIJIOTHI, IPOTEKAIOIIEH B €IMHUILY BPEMEHHU MIPH Mepernajie TeMnepaTypsl, pABHOM OJTHOMY Tpaaycy
3. TeII0BOMY MOTOKY C €MHHUIIBI [TOBEPXHOCTH TEIMJI0O0OMEHA ITPU Pa3HOCTH TEMIIEPATYP MEXKAY CTCHKOM M TeKy4ei
Cpenoi B OZMH Tpajayc

4. KONMYECTBY TEIUIOTHI, IPOTEKAIOIIECH B ¢INHUIY BPEMEHH Yepe3 SANHUILY TOBEPXHOCTH, IIPH Iepenaie TeMIepa-
TYpbI Ha SJMHHLE AJIMHBI HOPMAJIH, PABHOM OJTHOMY TPajaycy

KoaddumueHT TenmooTnaun

|
1. o= Yo
v
2. a= Qo
AT-F
|3
3.a=0g-B-AT
4. o=
a
Kpurepwuii Peitnonpca:
1. Re= Wo'!
\%
2. Re= ol
A
|3
3. Re=g-B- AT—
4. Re=

| <
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11.
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Kpurepuii Peitnonsaca

1. XapakTepHu3yeT OTHOILCHAE TEPMO-TPABUTALUOHHBIX CHJI ¥ CHJI BSI3KOTO TPEHHS

2. XapaKTepu3yeT OTHOLIEHHE HHTEHCUBHOCTH KOHBEKTHBHOTO TEIUIOBOTO OTOKA K MHTEHCUBHOCTH TEINI000MeHa
TETUIONPOBOAHOCTHIO B CIIO€ TEKy4IeH cpeIbl BOMN3U CTCHKH

3. SBIIAETCS TEIUIOPU3NIECKON XapaKTePHUCTUKOHN Cpe bl

4. xapaKkTepHu3yeT OTHOIICHNE CHJI MHEPLIUH U CHJI TPEHUS

Kpurepuii [Ipanaris
|3

1. Pr=g-B-AT—
v

2. pr= !
»
3. Pr="
a
4. pr= Yol
A%

Kpurepunii [Tpanarns

1. xapakTepu3yeT OTHOIIEHUE TePMO-TPaBUTALIMOHHBIX CUJI M CHJI BSI3KOTO TPEHUS

2. XapakTepu3yeT OTHOIEHHE MHTEHCUBHOCTH KOHBEKTHBHOTO TEIUIOBOTO MOTOKA K MHTEHCHUBHOCTH TEIUIOOOMEHa
TEMJIONPOBOIHOCTBIO B CII0€ TeKy4eH cpesibl BOIU3H CTCHKH

3. siBisieTcsl TemI0(pU3NYECKOI XapaKTepUCTUKON Cpe/Ibl

4. XxapakTepu3yeT OTHOIICHHE CUJI HHEPIINH U CUJI TPCHUS

Kpurepuii Hyccensra

1 Nu= Yo'l
A%
2. Nu= =~
a
|3
3. Nu=g-B-AT—
4 Nu=2!
A

Kpurepuii HyccenbTa

1. XxapakTepHu3yeT OTHOLIEHNE TEPMO-TPABUTALMOHHBIX CHJI M CHJI BSI3KOTO TPEHHS

2. XapakTepu3yeT OTHOIIECHHE HHTEHCUBHOCTH KOHBEKTHBHOT'O TEIUIOBOTO MOTOKA K MHTEHCUBHOCTH TEINIOOOMEHa
TETUIONPOBOIHOCTHIO B CII0€ TEKy4el cpe/ibl BOIN3N CTEHKH

3. siBisieTcst TemIo(pU3MIECKON XapaKTepUCTUKON Cpeibl

4. XxapakTepu3yeT OTHOIIEHHE CHJI HHEPITH U CHJI TPCHUS

Kpurepuii 'pacroda
1.Gr= ol
A
2.Gr="
a

|3

3.Gr=g-p-AT—
A%

4.Gr=W°'I

\%

Kpurepuii I'pacroda

1. XapaKTECpU3yEeT OTHOMICHUE TCPMO-TPABUTAIITMOHHBIX CHUJT X CUJT BA3KOTO TPECHUA

2. XapaKTEeprU3yEeT OTHOMICHNE NMHTCHCUBHOCTU KOHBEKTHUBHOT'O TEIJIOBOTO IMOTOKA K UHTCHCUBHOCTHU TermiooOMena
TEJIONPOBOTHOCTHIO B CJIOE TEKYYeH Cpe/ibl BOIU3H CTCHKH

3. sBysieTcs TEIOQU3MISCKON XapaKTEPUCTUKOI cpelibl

4. xapaKTepHu3yeT OTHOILICHHE CHJI HHEPLUH U CHJI TPSHHUS

Bouspimnii k03¢ GUIMEHT TEII00TAauH PU ONHAKOBOH CKOPOCTH 00ECIIEYMBACT TETIJIOHOCHTEIh!
. BO31yX
. BOJa
. IBIMOBBIE ra3bl
. IEpErpeThId nap

AW N =
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13.

14.

15.

16.

17.

18.

19.
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T HAPOMEXaHUYCCKOC HOI[OGI/IG Te‘leHI/Iﬁ OrpeaciaeT KpI/ITGpI/IﬁZ
1.Re
2. Pr
3. Eu
4. Nu

[Ipu TemmooOMeHe CTEHKH ¢ KaleJIbHON JKUAKOCTHIO OTCYTCTBYET MPOIIECC:
1. TennonpoBOAHOCTH

2. KOHBEKIIAH

3. €CTECTBEHHOM KOHBEKIIUU

4. n3ny4eHus

K HHGPAKPACHOMY HITH TEIUIOBOMY M3ITyYCHHUIO OTHOCST JAMANAa30H JJIUH BOJIH:
1.0,4 - 0,8 Mxm

2.0,8 Mmxm — 0,8 MM

3.0,2 MM — 8 MM

4.0,4 mxm — 800 MKM

IToToxoM U3My4eHUs Ha3bIBAIOT

1. pa3HOCTH MEXKIy COOCTBEHHBIM M3IYYEHHEM TENa M TOH YacCThIO MaJalONIETO BHEIIHETO N3TyUCHHUsI, KOTOpas Mo-
TJIOMIAETCS TENOM

2. paguauOHHBIN TETUIOBOW MOTOK, YXOISIINHN C TOBEPXHOCTH TEJa, paBHBIA CyMMe COOCTBEHHOTO U OTPaKCHHOTO
TETUIOBBIX ITOTOKOB

3. KOJIMYECTBO JyYHCTOH YHEPTHH, TPOXOSIIEE Yepe3 3alaHHYI0 TOBEPXHOCTH MJIOMAAbI0 F B eIMHUIlY BpeMEH!
4, KXOIU4ECTBO J'Iy’-IPICTOﬁ OHEPIruu, NpoxXoaAIce 4€pe3 3alaHHYI0 CAMHUYIHYIO NIOBECPXHOCTH B €AMHUIY BPpEMCHU

IIoBEpXHOCTHOH IIIOTHOCTBIO IIOTOKA U3/1y4eHUsI Ha3bIBAIOT

1. pa3HOCTBH MEX Ay COOCTBEHHBIM U3ITYUYECHUEM TeJa U TOH 4acThIO MaJal0IIero BHEIIHET0 N3Iy4eHuUs], KOTopas Mmo-
TJIOLIAETCSA TEJIOM

2. paiMallMOHHBIH TETUIOBO MTOTOK, YXOISIINI C TOBEPXHOCTH TeJla, PaBHBIH CyMMe COOCTBEHHOTO U OTPayKEHHOTO
TEIJIOBBIX IOTOKOB

3. KOJIMUECTBO JIyYUCTOH 3HEPTHH, IPOXOAIee yepe3 3aJaHHYI0 TOBEPXHOCTD IUIONAAb0 F B eIMHHIlY BpeMeHU
4. KOIMYECTBO JTyYHCTOH SHEPTHH, MPOXOSIIEEe Yepe3 3aJlaHHyI0 CIMHHIHYIO IOBEPXHOCTh B SIMHUILY BPEMEHHI

9(1)(1)6KTI/IBHBIM TCIIJIOBBIM ITIOTOKOM Ha3bIBAKOT

1. PAa3HOCTb MCIKAY COOCTBEHHBIM H3JIy4YCHUCM TCJla U TOH YaCTHIO nagaromero BHCHIHECTO U3JIYUCHH A, KOTOPpAsd Mo-
riomacTCs TCJIOM

2. pa,I[I/IaLII/IOHHI:Jﬁ TEIUIOBOM IIOTOK, yXO,I[SIH.[I/Iﬁ C MOBCPXHOCTH TECJIa, paBHBIﬁ CymMMe COOCTBEHHOIO U OTPa’KCHHOI'O
TCIIJIOBBIX ITOTOKOB

3. KOJIUYIECTBO Hy‘II/ICTOP‘I OHEPIruu, Npoxoadamiee 4epe3 3alaHHYI0 NOBCPXHOCTD IUIOMAAbO Fs CANHNIY BpEMCHU
4, KXOIU4YECTBO JIy’-IPICTOﬁ OHEPIruu, NpoxXoadIIce 4€pe3 3alaHHYI0 CAMHUYIHYIO IOBECPXHOCTH B €AMHUIY BPDEMCHU

PesynpTupyromum TemIoBbIM IOTOKOM Ha3bIBAIOT

1. pa3sHOCTH MEXy COOCTBEHHBIM H3JIyUYE€HHEM Tella U TOH YacThiO MAJaOIero BHEIIHET0 H3IIyYeHuUs, KOTopas Mo-
TJIOLIAETCS TEJIOM

2. paIMallMOHHBIH TETUIOBOI MMOTOK, YXOJSIINII C TOBEPXHOCTH TeJla, PABHBI CyMMe COOCTBEHHOTO U OTPaXKEHHOTO
TEIJIOBBIX IOTOKOB

3. KOJIMYECTBO JIyYUCTOH SHEPIHH, IPOXOAIIEE Yepe3 3aJaHHyI0 IOBEPXHOCTD IUIOIAAb0 F B elMHHUIy BpeMeHH
4. KOJMYECTBO JYYNUCTOH SHEPTHH, MPOXOSIIee Yepe3 3a/JaHHyI0 eIMHHYHYIO IOBEPXHOCTh B €IMHUILY BpEMEHHI

IToBepxHOCTH KOTOpBIE OTpaXKarOT BCE MaJaollee Ha HUX U3JIydeHHe B Ipesienax norycheps:
1. AnaTepMuyHbIE

2. CeTIeKTUBHEIC

3. 3epKajbHbIE

4. muddy3HBI

[ToBepXxHOCTH, Y KOTOPBIX YTOJI MaICHHS JTy9a PaBEH YIITy €r0 OTPaXKCHHUS:
1. TnaTepMUYIHbBIE

2. CEeJIEKTUBHLIE

3. 3epKanbHbIE

4. muddy3HBI

B popmyne A+ R + D =1penuunna A
1. CHeKTpaHBHaSI CTCIICHb qepHOTH

2. MHTErpajbHas CTeNeHb YePHOTHI

3. oTpakaTeNbHas COCOOHOCT Tena

4. ornomaTenpHas CIIOCOGHOCTD Tea
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B popmyne A+ R + D =1gemuunaR
1. criekTpasibHas CTENEHb YePHOTHI

2. MHTETpaJIbHAs CTETICHb YEPHOTHI

3. oTpakaTenbHas CIIOCOOHOCTD Tella

4. mornomarenbHast CHOCOOHOCTh Tena

B ¢popmyne A+ R + D =1penuuuna D
1. mpomyckaTebHas CIOCOGHOCTh Tea

2. moryoaTeIbHas crlocOOHOCTh Tea

3. CTeKTpanbHas CTeneHb YePHOTHI

4. yHTerpabHas CTENeHb YCPHOTHI

Teno, KOTOpoe MOTJIOIIAET BCE MAaloliee Ha HEro 3yueHHe, Ha3bIBalOT
1. aTepMUYHBIM

2. abCOJIOTHO YEPHBIM

3. abcomoTHO OenbIM

4. MTraTepMUIHBIM

Teno, KOTOpoe NPOITyCKaeT BCe Naaroliee Ha HEro 3IydYeHHe, Ha3bIBAIOT
1. aTepMUUYHBIM

2. abCOFOTHO YEPHBIM

3. abcomoTHO OenbIM

4. TMaTepMHUYHBIM

Teno, xotopoe nudPy3HO OTpaxkaeT Bce MAJArOLIee Ha HETO H3TyYeHHE Ha3bIBAIOT
1. aTepMHYHBIM

2. abCOJIOTHO YEPHBIM

3. abcomoTHO OesbIM

4. nMaTepMUYHBIM

Teno, Henpo3payHoe ISl TEIJIOBBIX JIyuei Ha3bIBatOT
1. aTepMHYHBIM

2. abCOJIOTHO YEPHBIM

3. abcomoTHO OeTbIM

4. muaTepMUYHBIM

Cootnomenne A =1, R =D = 0 xapakrepno mns

1. abcomtoTHO Gernoro Tena
2. abCOJIFOTHO YEPHOTO TeJa
3. IMaTepMUYHOTO Tela

4. HempoO3payHBIX Tel

Cootnomrenne R =1, A = D = O xapaxrepno nus

1. abcomroTHO O€loro Teiaa
2. abCOIOTHO YEPHOTO Telia
3. IMaTepMHUYHOTO Tela

4. HeTIPO3paYHBIX TEI

Coornomenne D =1, A =R = 0xapakrepno mns

1. abcomoTHO Geroro Tena
2. abCOIOTHO YEPHOTO Tema
3. IMaTepMUYHOTO Tela

4. HEeTPO3paYHBIX Te

Cootnomrenne D =0, A+ R =1xapakrepno as

1. aGcomroTHO OEJIoro Tea
2. abCOIOTHO YEPHOTO Tea
3. AMaTepMUYHOTO Tela

4. HEeTPO3paYHBIX Te

Cootnomrenne R =0, A+ D =1xapakrepuo as

1. abcomroTHO OEI0ro TENIa
2. abCOJIOTHO YEPHOTO Tema
3. AMAaTepMHUYHOTO Tela

4. ra3oB
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3axon M.Ilinanka JJI1 MTHTCHCHUBHOCTH CHCKTpaﬂLHOﬁ I/ISJ'Iy"IaTCJ'[I)HOI\/'I CIIOCOOHOCTH aOCOIFOTHO YEpHOTI'O TECJ1a

LE - G
**exp(C,/(AT))-1'
og &1
" At exp(C, I (AT)) -1
T I
C T At exp(C, I (AT))
cA’®

°* = exp(C, I (AT))’

3akon Credana—bonbiimana
1. E, =c-(T/100)*,

2. E,=0c-T",

3. E, =(c-T/100)*,

4. E,=(100/c-T)*,

Amnmnapatsl, B KOTOPBIX TEIJIOTa OT OAHOTO TEINIOHOCUTENS K JPYyroMy NepeaeTcs uepes pasaessionyto UX CTCHKY
Ha3bIBAIOT

1. pexynepaTuBHbIE TEIIIOOOMEHHBIE alapaTsl;

2. pereHepaTHUBHBIC TEIUIOOOMEHHBIC ATIIAPATH;

3. cMecHTenbHbIE TETUIOOOMEHHBIE aIllaparsl;

4. IpOTHUBOTOYHBIC TETNIOOOMEHHBIE ANIAPATHI.

Ammapatsl , B KOTOPBIX TIOBEPXHOCTh HarpeBa MepHUOIUIESCKA OMBIBACTCS TO TOPSYUM, TO XOJOJHBIM TCTNIOHOCHTE-
JIEM Ha3BIBAIOT

1. pekynepaTUBHbIC TCILIOOOMEHHEBIC aIlapaThl;

2. pereHepaTuBHbIE TETNIOOOMEHHBIE ammapaThl;

3. cMecHTeNbHbIE TeIUIOOOMEHHBIE aIllaparsl;

4. MPOTUBOTOYHBIEC TEIUIOOOMEHHBIE anmaparkl.

Arnmnapatsl, B KOTOPBIX TEIJIOTa NepeJaeTcsl IpU HEMOCPEICTBEHHOM CMEIIEHUH OXJIaX1aeMOi 1 HarpeBaeMoi cpe-
JIbI Ha3BIBAIOT

1. pexynepaTuBHbIEC TEMJIOOOMEHHBIE alaparsl;

2. pereHepaTHUBHBIC TEIUIOOOMEHHBIC ATIaPATH;

3. cMecHTenbHbIE TETUIOOOMEHHBIE aIllaparsl;

4. IpOTHUBOTOYHBIE TETJIOOOMEHHBIE ANIAPATHI.

K noBepXHOCTHBIM TEIIOOOMEHHUKAM OTHOCSTCS

1. pexynepaTHBHEIE;

2. pereHepaTuBHbIE;

3. pexynepaTHBHBIE, peT€HEPAaTUBHBIE U CMECHTEINIBHBIE;
4. pexynepaTHBHbIE U PETCHEPATHBHBIE.

[TapoBbIie KOTJIBI OTHOCSATCS K

1. pexynepaTUBHBIM TEIIIOOOMEHHBIM aIllaparam;
2. pereHepaTUBHBIM TETNIOOOMEHHBIM armapaTam;
3. CMeCHUTENIbHBIM TETJIOOOMEHHBIM armapaTam;
4. MPOTHBOTOYHBIM TEIULIOOOMEHHBIM arnmaparam.

['panupHu oTHOCATCS K

1. pekynepaTHBHBIM TETIOOOMEHHEIM allliapaTam;
2. pereHepaTUBHBIM TEIUIOOOMEHHBIM alliapaTaM;
3. CMECHTENFHBIM TEIUIOOOMEHHBIM alIiapaTraM;
4. MPOTHBOTOYHEIM TEIUIOOOMEHHBIM armaparam.

Llenpio KOHCTPYKTOPCKOTO TEIUIOBOIO pacyeTa TeIJI00OMEHHOTO anapaTa sBIsIeTCs OnpeeieHue
1. Ha4aJIBbHBIX ¥ KOHEYHBIX TEMIIEPATYpPhl TETUIOHOCHTEIEH;

. KOHEYHBIX TEMIIEpaTypbl TEIUIOHOCUTEIIEH;

. IOBEPXHOCTHU TEIUIOOOMEHA;

. HOBEPXHOCTH TEINIOOOMEHA M PacX0JI0B TEIFIOHOCUTEJICH.

RNV ]

IlepeyeHb KOHTPOJILHBIX 3aJaHUH U (MJIM) BOIIPOCOB /JIsl OLeHKH ¢(popMHPOBAHHOCTH KOM-
nerennun [IK-1 (koHTpoMpyemslii HHANKATOP AocTH:KeHUs KommeTenuuu IK-1.2)
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BLIpa)KeHI/Ie JJIA pacdueTa MJIOTHOCTHU TCIIOBOTO MOTOKA Y€PE3 MIIOCKYHO CTCHKY

1 q-= T, —T
Yo, +z “+ Yo,
2 q — T (Tl _TZ)
' 1 1,d, 1
+—In—=+
o,-d, 22 d; a,-d,
_ T1 _Tz
TS, T
o0, A a,
1
4. q=— " —
4= Vo, + o/ +7a,
BoipaxkeHue uist pacdera IIOTHOCTH TEINIOBOTO MOTOKA Yepe3 MIOCKYI0 CTeHKY U3 N CI0eB
1. q= T1 _Tz
. ¥y
]/(X,l + Z}\‘* +]/(XZ
i=1
2 q — l+§+i
o Ao,
_ T1 _Tz
TS, T
ocl Ao,
+Z_|n |+1 1
ald d, 0‘2 doy
BripaxkeHue uist pacyeTa JIMHEHHON INIOTHOCTH TEIIOBOTO MOTOKA Yepe3 LHINHAPHUIECKYI0 CTCHKY
T, —T
1q, =
Yo, +z ~+Ya,
2 q — TC'(Tl_TZ)
T 1, d, 1
+—In—%+
o,-d, 2 d, o,-d
_ T1 _Tz
3975 1
o0, A a,
1
4.9 =——
V= Yo, /01,
JIuneitHbIi K03 HUUMEHT Teronepeadn Yepe3 HITHHAPHIECKYI0 CTEHKY
T —T
1k, =
Yo, +Z +]/oc2
n'(T -T,)
2. 1 2
ki 1 1 d, 1
+—In-%+
o,-d, 22 d; a,-d,
1
3.k, 1 imdiz 1
o,-d, 2» d; a,-d,
4.k, = 1 +ilnd—2 !
o,-d, 22 d; a,-d,
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5. | Jluneiinplii K03 PHUIMEHT TEIIONEPejaul Yepe3 UITHHAPUUECKYIO CTEHKY H3MEPSIETCS B:
1. Bt/(Mm-K)

2. (Mm'Tpan)/Bt

3. Br/(M?1pan)

4, (M*-rpan)/BTt

6. | JIuHelHOE TepMUUYECKOE COMIPOTHUBIICHHE TEIUIONEPEaade Yepe3 CTEHKY HMINHAPUIECKONH (OPMBI

LR, = Tln _STZ
1/0.1+27Ti+1/(12
¥
n-(T,=T,)
2.R, = L2
‘ 1 1, 4d, 1
+—1
o,-d, 22 d; a,-d,
1
3R, =
! 1 1, 4d, 1
—In—=+
o,-d, 2r d; o,-d,
4. R, = 1 +ilnd—2 1
o,-d, 2r d, a,-d,
7. | JIuneiiHoe TepMHYECKOE CONPOTHBIICHHE TEILIONEpeaaye Yepe3 CTEHKY IMIMHAPUYECKON HOPMBI H3MEPsIeTCs B
1. Br/(m-K)

2. (MTpam)/Bt
3. Br/(m?1pay)
4, (M*rpan)/Br

8. | ®opmymna st pacyera TeIUIoNepeadn 4epe3 OpeOPEHHYIO CTEHKY

T,-T.
1. Q= 1 2
Q 1 o1 1
74_7.74_7
O‘1":1 A Fl az'Fz
_ T1_T2
2. Q= 1 ) 1
+—+
o-F A a,F
1
3 Q= 1 ) 1
+—+
o-F A a,F
_ T1_T2
4.Q= 1 §_1 1

a‘l 7\’ Fl 0‘2

9. | Termnou30JAIMOHHBIMH Ha3bIBAIOTCSl MATEPHAIbI C TEILIONPOBOAHOCTHIO
1. A<2 Br/(M-K)

2. 2<0,2 B1/(M-K)

3. 2<0,02 Bt/(M-K)

4. A<0,002 Bt/(m-K)

10.| Kpurudeckuii JuamMerp TEIUIOBOM W30JISIINU:

2-a

1. dkp = . 2
ec

o
2 % =
ec¢

kp o

2
P
.az

IlepeyeHb KOHTPOJIBHBIX 3aJaHUH U (MJIM) BOIIPOCOB /JIsl OLeHKH ¢(popMHPOBAHHOCTH KOM-
nerennun [IK-1 (koHTpoTMpyeMbIii HHANKATOP AocTH:KeHUsI KomneTeHuu IK-1.3)




18

Iepro MOBEPOYHOI0 TEIUIOBOTO PacyeTa TEIIOOOMEHHOTO allapara sSBJsIeTCs ONpEeACICHIE
1. HAYANBHBIX M KOHEYHBIX TEMIIEPATYP TCIUIOHOCUTEIICH;

2. KOHCUHBIX TEMIIEPATyp TCILIOHOCUTEIICH;

3. MOBEPXHOCTHU TEIIOOOMEHA;

4. MOBEPXHOCTHU TEIUIOOOMEHA U PAaCX0JI0B TCIIOHOCHUTEIICH

I 2910705020003)8 U3MEPCHUA BOAAHOTO SKBUBAJICHTA TCTITIOHOCUTCIIA:

1. Br/(M-K)
2. B1/(xr-K)
3. Ix/(xr-K)
4. B1/-K

BOL[HHOﬁ OKBHUBAJICHT TCIIJIOHOCUTCJIA:

lW:G : Cp

2. W=G-cy(t'-t”)
3. W=G-cy/(t'-t")
4. W=G-c,t'-

HHH TEII000MEHHHKOB CIIpaBCAJINBO COOTHOILICHUC:

-ty W

.t,zr_tlz_Wz'

4o,

t -t

t -t

W, bzt W _ W

le .t,z_trzl Wz’ .tg_ti Wz

W3menenne TeMiiepatyp padodnx KHUIKOCTEH B TEIUIOOOMEHHUKE TIPH:
1.mpsimoTox W1<W;

2.mpsimotoxk W1>W,

3.mpotuBoTok Wi<W;

4. nmpotuBotox W>W,

H3MeHeHue TeMIiepatyp pabounx *KHUIKOCTEH B TEIUIOOOMEHHUKE TIPH:
l.mpsmotox Wi<W>

2.mpsmotok W1>W,

3.mpotuBoToK W1<W>

4. mpotuBoTok W1>W;

W3meHenue TeMiiepatyp padbouux ®KHUIKOCTEH B TSINIOOOMEHHUKE TIPH:
1.mpsimoTox W1<W;

2.mpsmotok W1>W;

3.mpotuBoToK W1<W>

4. mpotuBoTok W1>W;

H3mMeHeHue TeMiepatyp pabounx )KHUIKOCTEH B TEIUIOOOMEHHUKE TIPH:
1.mpsimotox W1<W;

2.mpsimotoxk W1>W;

3.mpotuBoTok Wi<W,

4. mpotuBotox Wi>W,

HpI/I KaKo# cxeme JABHXKCHUA Hal"peBaCMbIﬁ TCIUIOHOCUTEJIb HC MOXKET JOCTUTHYTh KOHEYHOU TEMIIEPATYpPhI I'PEroNIC-

TO TEMJIOHOCUTES?

1. IpOTUBOTOYHOM,

2. IpsAMOTOYHOMH,

3. mepeKpecTHOH,

4. mepeKpeCcTHOTOYHOM




10.

11.

12.

13.
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Kakas u3 cxem ABMXKEHUsI TEIJIOHOCHUTENECH 00ecrieunBaeT MaKCUMAIIbHBIN CPEAHUI TeMIlepaTypHbIi Harop?
1. npoTHUBOTOYHAS,

2. IPSAMOTOTHAS,

3. mepekpecTHas,

4. mepeKkpecTHOMPOTHBOTOTHAS

Kakoe 13 conpoTHBIEeHNH B TEINIOOOMEHHIKE YMEHBIIAETCS C YBEIMICHUEM CKOPOCTH JBIKCHUS TEINIOHOCUTEIS ?
1. TepMHUYECKOE COPOTHBICHHUE TEIUIONPOBOJHOCTH CTEHKU TPYOBI,

2. TEPMHUYECKOE COTPOTHUBIICHUE TETIIOOTAAYH,

3. TUApaBIMYECKOE CONPOTUBIICHUE,

4. TepMUYECKOE CONPOTUBJICHUE OTI0XKEHUN HAKHUIIU

B kakux TEIIOOOMEHHBIX almapaTax OTCYTCTBYET TEINIOOOMEHHAsI TOBEPXHOCTH?
1. B pereHepaTUBHBIX,

2. B CMCCHUTEIIbHBIX,

3. B peKyIepaTUBHBIX,

4. B opolIaeMbIX

BcnenctBue kakoro (akropa mpu yBEJIHYSCHUH CKOPOCTH IBUKCHUS TCIUIOHOCHUTEIS B KaHANE Bo3pactaeT Ko3ddu-
LUEHT TEILIOOTAAYH ?

1. U3MEHEeHHUs XapaKTEPHOIO pa3Mepa KaHaja,

2. yMEHBIICHHS TONIINHBI TOTPAHUYHOTO CIIOS,

3. U3MEHEHUsI TeII0PU3NIECKUX XAPAKTEPUCTUK TEILNIOHOCUTEIS,

4. yMEHBIICHHS BA3KOCTH CPEIbI

4. OneHOYHBbIE CPeACTBA (OLEHOYHbIE MAaTEePHUAJIbI) AJIsl IPOBEACHUS IIPOMEKY-
TOYHOH aTTecTallui 00y4aloIIUXCs (3aIUTHI KyPCOBOM padoThl (IPOEKTAa)) Mo
AUCHHUIIAHE (MOIYJII0)

IlepeyeHb KOHTPOJILHBIX 321aHUH U (MJIM) BONPOCOB /JISA OlleHKU C)OPMHUPOBAHHOCTH KOM-
nerennun [IK-1 (koHTpoIMpyeMblii HHAMKATOP AocTH:KeHUs KommeTenuu IK-1.1)

. Uto Takoe Kod(p(HUIIUEHT TEeIIO0Taauun?

. @aKTOpBI, BIUAIONIME HA BETUYUHY KOI(PPHUIIMEHTA TEIUIOOTIAUH.

. UTo Takoe TepMUYECKOE COMPOTUBIICHUE TEIUIONPOBOJHOCTH?

. Uro Takoe ko3 puuneHT Terionepenadn’?

. ®aKTOpPHI, BIUSIIONINE HA BEIMUUHY KO (DUITMEHTA TeTUIONEpeI1ayun.
. @opmyia pacuera ko3 puLmeHTa TemI00Aa4H.

. ®opmyna pacuera kKoduimenTa Terionepeaadm.

. @opmyiia pacyera CKOPOCTH TEIUIOHOCHUTENS B TEINIOOOMEHHUKE.

. @opmyIa pacdera TEMIIEpPaTypHOTO HAIopa B TEIIIOOOMEHHHKE.

10. ®opmyna ko3 unmenTa 3PPeKTUBHOCTH TEMITO0OMEHa. ...

O 0O NO DN W —

IlepeyeHb KOHTPOIBLHBIX 3aaHUH U (MJIM) BONPOCOB JIs1 OLEHKH C(hOPMHUPOBAHHOCTH KOM-
nereduuu [K-1 (koHTpoIMpyeMblii HHIUKATOP AocTHKeHus1 KomneTennun [TK-1.2)

1.Ucnonp3ys pe3yabTaThl pacyeTa miaactuHyaToro BogoHarpesarens (IIBH) onpenenuts Temmnepa-
Typy HarpeBaeMoM BOJbI IIPU YCIOBUH:

1.1 monHOrO ynaneHnss XUMUYECKON NMPOMBIBKOM OTJIOKEHUH HAKHUIIM CO CTOPOHBI KaKJOT0O TEIIO-
HOCHTEJIS;

1.2 Bo3pacTaHus TEPMUYECKOTO COMPOTUBIICHUS OTJIOKEHUI HAKUIIH B 2 pa3a;

1.3 noBbIIEHNs TeMepaTypsl rperoeit Boabsl Ha Bxoze B [IBH nHa 100C;

1.4 noHm>KXeHNs Ha4AIbHOM TeMmIepaTypsl HarpeBaeMoi Boasl Ha 100C;

1.5 yBenuueHus pacxoza rperomeit Boasl Ha 30% U COXpaHEHUH HEN3MEHHOW BeTUYMHBI K03 u-
[[MEHTAa TeIJI00T1auH;

1.6 ymeHblIeHHS pacxoaa HarpeaeMoi Boabl Ha 20% M cOXpaHEHUMH HEM3MEHHOMN BEJIUYMHBI KO-
s durrenTa TemooTIaun;

1.7 nonmwxkenus kodpduureHTa Temionepenaun Temionepesaun Ha 20%;
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1.8 ymeHblIeHUs pacxo/ia TPeroLIero TeIIOHOCUTEN 10 BennuuHbl Grer=GXxcX U COXpaHEHUU Be-
JUYUHBI Ko PuIMenTa Tenionepeads ;

1.9 yBenuueHuss mOBEpXHOCTH TeruiooOMeHa Ha 20% M COXpaHEHHWH BEIMYUHBI KOX(PPHUIHEHTA
TEIUIoNepeauH;

1.10 ymeHbIlIeHHsT TOBEPXHOCTH TeruiooOMeHa Ha 20% ¥ cCOXpaHEHUHM BEIMYUHBI KO (HUIIHCHTA
TEIUIONepeauH;

2.B ueMm 3akiroyaeTcs YKOHOMHUYECKas I1eJIeCO00pa3HOCTh IMOJIHOTO HMCIOJIB30BAHUS paclioiarae-
MBIX HAIlOpPOB TEIJIOHOCUTENEH ?

3.Kakum cniocob6omM MOKHO TOBBICHTH TEMIIEpaTypy HarpeBa BOJABI 0€3 yBEIWYEHUS MOBEPXHOCTU
TeroooMeHa ?

4.B yeM 3aKJII0YArOTCS PE3YJIbTAThl TIOBBIIICHHON TypOyIU3aliyd TOTOKOB B IUIACTHHYATHIX BOJO-
HarpeBaressx ?

5.Kak MOXHO BBIpa3uTh 4uCiO equHUI] Teruionepenoca N=kF/Gc depe3 TemrepaTypsl TEIIIOHOCH-
Tenent ?

6.Kak moBnusieT yBeardeHrUEe pacxo/ia HarpeBaeMoro TEIUIOHOCHUTENST Ha M3MEeHeHHe KoddduinenTa
tertonepenayu k u N?

7.B yeM 3aKiI04aeTcs MPEeUMyIECTBO CUMMETPUYHON CXEMBI IBUKEHHUS TEINIOHOCUTEIIEH 110 CpaB-
HEHUIO C HECUMMETPUYHO?

8.O0BSICHUTD, TOUEMY TPH OJUHAKOBBIX CKOPOCTSX JBM)KCHHS TETUIOHOCHUTENICH B TIIACTHHYATHIX
TA nocruratorcsi 6oee Bbicokue k , uem B TpyouaTsix. [losicHuTh 3T0 Mo Gopmysne obiiero Buaa
Nu= A Re Pr.

9.Kak obecrieunBaeTcsi U3MEHEHHUE HAMPABJICHUS JBUKCHHS TEIUIOHOCUTENECH KOHCTPYKIUEH «rpa-
HUYHOW TJIACTUHBI»?

IlepeyeHb KOHTPOJIbHBIX 3aaHUI U (MJIH) BOMPOCOB /IJIsl OLEHKH C(hOPMHUPOBAHHOCTH KOM-
nereHuun [K-1 (koHTpoIMpyeMblii MHAMKATOP AocTHKeHUs KommeTenuuu ITK-1.3)

1.060cHOBaTh 10 YEPTEXKY JUIMHY CTPYH BOIBI.

2.00bsCHUTE BIMSHUE KOHCTPYKTHBHBIX M PEXHMHBIX XapaKTepUCTUK jaeasparopa (
hr,d0,ws,wn,L,DTap, NoTB) Ha TeMnepaTypy HarpeBaeMoi Bojibl ?

3.ITosIcHUT cXeMy JBIKEHUS TEIUIOHOCHTEJICH B KOJOHKE Jlea’paropa IMepeKpecTHYIO W MPOI0JIb-
HYIO.

4 Tlpennoxxuth crnocod noBbIeHus 3¢(HEKTUBHOCTH HArpeBa BOJIbI BO BTOPOM OTCEKE JIeadpaTopa.
5.00bacHUTH paznnune ko3 uimeHToB 3(h(HEKTUBHOCTH HarpeBa BOJAbI B IIEPBOM U BO BTOPOM
OTCeKax KOJIOHKH Jiea3paTopa.

6.IToka3zarp 1o yepTexy BO3MOXKHBIE MECTA 3aMEPOB TEMIIEPATyp BOJBI Ha BXOJ/I€ B BEpXHUN OTCEK,
Ha BBIXOJIE U3 OTCEKOB.

7.Ilo naHHBIM pacyeTa MOJIYYUTh TOYHOE KOJMYECTBO BOJBI, MOCTYyHAroIIeld B Oak-aKKyMYJISTOP
JI€a3pUPOBAHHON BOBI.

8.0T yero 3aBHCUT KOJUYECTBO CKOHICHCUPOBABIIETOCs B OTCEKax mnapa ?

9.B yeM 3akirovaeTcsi Ha3HaYeHNE O0aka aKKyMyJsITopa B iea’paTope ?

10.06bacHUT, 00pa3oBaHKe BTOPUYHOT'O Mapa MpH Moj1aue KUIAIIEro NOTOKa BOBI B Jlea’parop.
11.C xakoii 1ienpio Mpe1ycMaTpuBatoT He OJIUH, & HECKOJIBKO OTCEKOB B KOJIOHKE Jieasparopa ?



