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AHHOTAIUA
K pabouelt mporpamMme y4eOHOU TUCHUIUIMHBL « TepMoIuHaMUKa U TEeTUIONEpe1ayay

Pabouas mporpamma yuebnoi nucuuminasl (PITY ) «Tepmoaunamuka u ter-
jonepenayay paspaboTaHa IJisi CTYyIEHTOB 2 Kypca O4HON (opMbl OOy4YEHUs IO
HanpasieHuto noarotoBku 21.03.01 «Hedrerazosoe nemno», npoduiib MOArOTOBKH
«CoopyxkeHHe U peMOHT 0OBEKTOB CUCTEM TPYOOIIPOBOAHOIO TPAHCIIOPTa», B COOT-
BercTBUM ¢ TpeboBaHusiMu OI'OC o nanHoMy HamnpasiaeHuto. O01Ias TpyA0€MKOCTb
OCBOEHHUS IUCHUIUIMHBI «TepMoanMHaMuka U Teruionepenada» 144 dgacos (4 3.e.).
VY4eOHbIM TUTAHOM TpelyCMaTPUBAETCS JIEKIIMOHHbIE 3aHsATUA (18 yacoB), mpakTuye-
ckue 3aHaTus (36 yacoB) U camocTosITeNbHas paboTta ctyneHToB (90 yacoB). Jluciu-
IJIMHA peaau3yercs Ha 2 Kypce B 3 ceMecTpax.

Kypc «TepmoanHamuka U Terjonepeaayay HEMOCPEACTBEHHO CBSI3aHA C JIUC-
[UTJTMHAMA €CTECTBEHHOHAYYHOTO M MAaTeMAaTHYECKOTO ITMKJIa (MareMaTtuka, (husu-
Ka, XUMHUS U JAp.) ¥ ONMUPACTCS HAa OCBOCHHBIE MPHU W3YyYEHUU MTAHHBIX JUCITUTLUIMH
3HAHUS U YMEHUS, 00bEIUHSIET UX METO/bl B HAMPABICHUN NPUIIOKEHUS K TEXHOJIO-
TMYECKUM TPOIIecCaM U TMPOU3BOJCTBY, a TAKXKE CIYKUT TEOPETHUECKOH OCHOBOM
JUTSI CTIELIMAIIbHBIX TUCHIUTLIIMH.

CTpyKTypa JUCIUTIINHBI:

1. TexHuyeckas TepMOAMHAMUKA

2. Teopus TenooOMeHa

[Tpu n3yuennn kypca « TepMoanHaMuKa U TeTUIONEpeaaday CTYAEHTHI TOJKHBI
NpUOOPECTH 3HAHUS OCHOBHBIX 3aKOHOB IMOJIyYEHHS, NE€pelayud U MpeoOpa3oBaHUs
TEIJIOBOM PHEPruu, METOA0B 3(PGHEKTUBHOTO UCIOJIb30BAHUS TEIJIOTHI, TPUHIUIIOB
JEUCTBUSA W 00JacTel MPUMEHEHUS TEIJIOOHEPTeTHIECKOT0 000pyI0BaHUs, 0COOCH-
HOCTEW KOHCTPYKUHUHU, (PYHKIIMOHUPOBAHUS U OCHOBBI pacuera OOIIEro ruapaBinye-
CKOTO U TEIIOMacCOOOMEHHOTO 00OpYAOBaHUs, HAYYUTHCS MPOU3BOJUTH TEIIOBBIC
pacyeThl U U3MEPEHHSI OCHOBHBIX TEIUIOTEXHUUYECKHUX IMOKA3aTeNeH, MPOBOIUTH TEX-
HUKO-DKOHOMHYECKYIO OLIEHKY 3(Q(GEKTUBHOCTH METOJIOB T'€HEPALMH, Mepeayd U

HUCIOJIb30BaHUS TEIJIOBOM 9HCPIrvuM, a TaK KC OBJIAACTb PACYCTOM OCHOBHBLIX TCPMO-



JAMHAMUYECKHUX IIMKJIOB M MPOLECCOB MEpeHOoca Teria U MacChl B MPOCTEHUIINX THU-
PaBJIMYECKUX U TEINIOMACCOOOMEHHBIX amnmaparax u yCTpOHCcTBax.

Leab — popmupoBanue 6a30BbIX 3HAHUN O QyHAAMEHTAJIbHBIX 3aKOHAX CYIIe-
CTBOBaHUS TEIUJIOBBIX MPOILIECCOB U MOHATHI TEPMOAMHAMUKH, MEXaHU3MOB DHEPTO-
MpEeBpaLICHUN U peanu3ali UX B IHKJIAX YHEPrOyCTAaHOBOK C OLEHKOM ux 3¢ dek-
TUBHOCTH.

3agaum:

e OBJIAJICHUE 3HAHUSAMU B 00JACTU OCHOB TEIUIOTEXHUKU C YUETOM JalbHEM-
1ero o0y4eHus U MOATOTOBKU K PO EeCCUOHATILHON AEITEIbHOCTH;

e TIOJArOTOBKA BBICOKOKBAIU(UIIMPOBAHHOTO  CIEIHUAIUCTA, BIAACIONIETO
HABbIKAMU TPaMOTHOTO PYKOBOJCTBA MPOCKTUPOBAHUEM M SKCILTyaTaluell coBpe-
MEHHOTO NPOU3BOCTBA, MPEACTABISIONIEI0 COO0H COBOKYITHOCTh TEXHOJIOTHUECKUX
U TEIUIOBBIX MPOILIECCOB M COOTBETCTBYIOIIETO TEXHOJIOTHYECKOrO M TEIJI0IHEPreTH-
4ECKOTO 000PYI0BaHUS.

JUisl yCTIeHOTO U3Y4eHUsl TUCIUIUIMHBI « TepMoAHaMUKa U TeIUIonepenadar
y OoOydaromuxcsi JOJKHBI ObITh CHOPMHUPOBAHBI CIEAYIOIIUE MPEIBAPUTEIbHBIC
KOMITETEeHIIHH:

e CHOCOOHOCTB K CAMOOPIaHU3aLMK U CaMOOOPa30BaHUIO;

e CIOCOOHOCTH BJAJE€Th OCHOBHBIMH METOAAMH, CIOCOOAMH M CpEACTBAMU
MOJY4YEHHUs, XpaHEeHUs, nepepaboTku nHpopMaIy, paboTaTh ¢ KOMIBIOTEPOM Kak
CPEICTBOM yMpaBieHUsI HHPOPMAIUECH.

B pesynbraTte u3y4yeHus JaHHOW TUCHMILIMHBI y 00ydaromuxcs GopMHUpyroTCs

CIeAYIOIINEe KOMIIETEHIIUH.

Koa u popmynuposka
(popmymp Jransl GopMHPOBaHNA KOMIIETEHIIHH

KOMIIeTeHIIMH
OIIK-1. CriocobHOCTB MoCJeIHIE TOCTHKEHUS HAyKH M TEXHUKHU B 00JaCTH U3yde-
pemaTh 3a1auy, OTHO- | 3HaeT HUS c1I0CO0O0B Mepeaayn Temjia B TEXHOJIOTHYECKUX MpOoLec-

csirecs K npodeccu- cax, arnmaparax U yCTpOWCTBax




OHAJIBHOM JEATEIHHO- CBA3bIBATh KOHKPETHBIE JOCTUKCHUA HAYKH U TCXHUKU C PEC-

CTH, IPUMEHSISI METOIbI IICHHEM MTPOOJIEMBI TETUIOTIEPEIaut B COOTBETCTBYOIIUX
MOJEIUPOBAHUS, Ma- Veer YCIOBHSIX PabOTHI TETUIOBBIX arperaTos,
TEMaTHYECKOTO aHaIu-
33, ECTECTBEHHOHAYY- CaMOCTOSATEIBHO U TBOPUECKH UCIOIB30BaTh OCHOBHBIE 3aKO-
HbIe U OGIIEHHKEHeD- HBI ¥ METOJBI TEPMOJIMHAMUKY H TEILIOTIEpEIaTH
HbIE 3HAHUS
METOAaMH pacdeTa OCHOBHBIX IPOIIECCOB TEIUIONIEPEIAdH,
Bmaneer

0COOEHHOCTSIMU MMPUKIIAIHOTO UCTIOJIb30BAHUA TCOPUHN B YCIIO-
BUAX PAKTUKU

OCHOBHBIE TIOHATHS U 3aKOHBI TEPMOJMHAMUKH, & TAKKE MPO-
LIECCOB TEILUIONPOBOJAHOCTH, KOHBEKTUBHOIO TEMIOOOMEHa B
3 onHoda3HoU cpeje, TeroooMeHa mpy (Ha30BbIX IIPEeBpalllCHHU-
[IK-12. Crioco6HOCTE Haet X, JTy4UCTOTO TEII00OMEHa, HEOOXOAUMBIE B 00JIACTH JKCIIE-
PHUMEHTAJBEHOTO M PAaCYETHO-TEOPETHYECKOrO MCCIIENOBAHHS
HPOLIECCOB TEIUIONEPE]aYd B TEXHOJOIMYECKUX MPOLECCAX,
Pa3sIMYHBIX annapaTax U yCTPOWCTBax

BEBITIOJIHATH pa60TI>I 3 (0)
MPOCKTUPOBAHUIO TCX-

HOJIOTHYCCKHUX ITPOLEC-
pacCuUThIBaThL MPOLCCCHI TCIJIOMPOBOAHOCTH, KOHBCKTUBHOI'O

COB He(hTera3oBoro N
TertooOMeHa B omHO(Ma3HOU cpene, TerioooMeHa mpu ¢azo-

IPOM3BOZICTBA B COOT- | YMeeT BBIX TPEBPAIIECHHUSX, JYYHCTOrO TEIUIOOOMEHA MO (opMyIiam,
BETCTBHH C BBIOPAHHO MPUBOIUMBIM B COOTBETCTBYIOIIEH y4yeOHOW M CHIpPaBOYHOM
cdepoit mpodeccro- JIUTEpaType
HAJIBHOM JIeATEbHOCTH HaBbIKAMM JKCIOCPUMCHTAJILHOI'O HMCCIICAOBAaHUS IIPOIECCOB
CTallMOHAPHOW W HECTAllMOHAPHON TETUIONPOBOIHOCTH, CBO-
Bmaneer

0O0THOM W BBIHYXKIICHHON KOHBEKITMM B OxHO(A3HOH cpeje,
TeriooOMeHa Tpu (a30BBIX MPEBPAIEHUIX, TYYHUCTOTO TEILIO-
o0OMeHa, MPOTEKAIOINX B KOHKPETHBIX TEXHUUECKUX CUCTEMAax

Jlnst hopMUpoBaHHS BBIIICYKa3aHHBIX KOMIETCHIMH B paMKaX JUCIUATUTHHEI
«TepMoguHamMHUKa U TeIUIONEepeaaua» MPUMEHSIOTCS METOJbI aKTUBHOTO OOYYCHHS:
BOTIPOCHI OT CTYyJIEHTA K IMPETOAaBaTEeNI0 WM OT MPEToAaBaTeNs K CTyJeHTY U WH-
JIVBHTyaJbHBIC 3aJaHMsI, TPUMEPHI TUIIOBBIX 3aJJaHII C PEKOMEHIAIUSIMH K BBITION-
HEHUIO TipuBeieHbI B [Ipmnoxxennn 1.

B kauecTBe MeTO/la WHTEPAKTUBHOTO OOYYEHHUs IMPOBOAATCS OOCYXKICHUS B
TpyMIe Npu MPOBEACHUN HUKE YKa3aHHBIX JICKIIMOHHBIX U MTPAKTUYECKUX 3aHSATHH.

JIEeKITMOHHBIE 3aHATHSI 110 CJICTYIOIUM TEMaM:

Tema 6. OCHOBHBIE MOHATHS U ONpENEICHUs TeOpHH TerooOMeHa. Crauumo-
HapHas TeTUIONPOBOJIHOCTH (2 4.)

Tema 8. KonBexkTuBHBIN TermiooOMeH B ogHopoaHoU cpeae. Cuctema audde-
PCHIMANTBHBIX YPAaBHEHHMI KOHBEKTUBHOTO TEIUIOOOMEHA; MPUMEHEHHE METOJIOB TI0-
I00us M pa3MEepHOCTEH K M3YYCHUIO MPOIIECCOB KOHBEKTUBHOTO TeriooOMeHa (2 4.)

[IpakTH4eCKue 3aHATUA:



3ansarue 10. TemnooTnaya npH BBIHYKJIEHHOM MONEPEYHOM OOTEKAHMM LIH-
JUHJIpa U y4yka TpyO (4 4.)
3anstue 12. TermnooOMeH Mex a1y TBEPABIMU TeJIaMU, Pa3AeIeHHBIMH MPO-

3padHoi cpenoi (2 4.)



I. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA

Jleknuonubie 3ansaTus (18 4.)
Paznea 1. Texuuveckas tepmoguHamMuka (6 4.)

Tema 1. IlepBblii 3aK0H TEPMOANHAMHUKH (2 4.)

OcHOBHBIE TOHATHS W ONpeAeieHus TepMoanHamuku. [Ipeamer TexHMUecKou
TEPMOJIMHAMUKHU U €€ MeTo/bl. TepMmoaunamuyeckasi cuctema. OCHOBHbBIE MapaMeT-
pBI cOCTOsIHUA padoyero Teia. PaBHOBeCHOE M HEPABHOBECHOE cocTosHMe. TepMuye-
CKOE€ ypaBHEHHUE COCTOSIHUSI pabouero tena. BHyTpeHHss 3Heprusi U SHTAJIbNUS pa-
Oouero tena kak QyHKIUs cocTtosHus. PaGota m3MeHeHuss oobema pabodero Tena.
[TepBblit 3aKOH TEPMOJIUHAMUKH.

Tema 2. OcHOBHBIE 3AKOHBI HI€AJBHBIX I'a30B. TemI0eMKOCTh HIeAJIbHbIX I'a-
30B. OCHOBHBIE NPOLECCHI HIeaTbHbIX ra30B (1 4.)

IloHATHE TENIOEMKOCTH, yAENbHASA TEIUIOEMKOCTh. VICTHHAA M CpeHss TEIIoeM-
KOCTH. TEerIoeMKOCTH ¢, U Cy. YpaBHeHHEe Maliepa. 3aBUCUMOCTb TEIUIOEMKOCTH OT
TeMIiepaTypsbl. TemioeMKocTh ra3oBbix cmeceil. OCHOBHBIE MPOLECCHI HI€ATbHBIX ra-
30B (M30XOpHBIN, M300apHBIM, N30TEPMUUECKHI, annabaTHBIN, MOJUTPOIHBIE MPO-
1IECCHI).

Tema 3. Bropoii 3akoH TepmoanHaMuku (1 4.)

Tepmoaunamuueckass oOpaTUMOCTh TpolieccoB. OOpaTUMBbIe ITUKIIBI U OILIEHKA MX
s dextuBHOCTH. OCHOBHBIE (HOPMYITUPOBKU BTOPOTO 3aKOHA TepMoArMHAMUKU. Lk
Kapuo. Teopema Kapno. Outponus. T-s — nuarpamma uneanbHoro rasa. Perenepa-
TUBHBIN 1IUKJ. CpeHenHTerpajibHas Temneparypa. 3smenenue sHTponuu B HeoOpa-
TUMBIX Tiporieccax. Du3nueckuil CMBICT HTPONUMU U SKCEPTUs Teruia. AHAIUTHYE-
CKO€ BBIPa)KEHHE BTOPOIr0 3aKOHA TEPMOJIMHAMUKH.

Tema 4. PeanbHble ra3sl. Ilapsl u BoassHo# nap. Biaaxublii Bo3ayx (1 4.)

CBoiicTBa peanbHBIX ra30B, BHYTPEHHSS 3HEPrUsl PEaIbHOTO ras3a, CXMMaeMOCTh
peanbHbBIX ra3oB. YpaBHeHue Ban-nep-Baansca u ero anamms. Ilapsl BogsHOM map,
ocHOBHBIe ToHsTHA. [lapooOpa3oBanue B pv-auarpamme. TpoifHas TOuka, MPaBUIIO
(da3. Braxxuplii map u €ro mapameTpsl. T-s — quarpaMma BOASHOTO Mapa. BiakHbIid
BO3/lyX, OCHOBHBbIE onpeaencHus. OTHOCUTENbHAS BIaXHOCTh BO3ayXa. CpelHss Mo-
JIEKYJISIpHAsl Macca, ra3oBasl IIOCTOSIHHAS U IUIOTHOCTh BJIIAKHOI'O BO3ayxa. Biaroco-
JepXKaHUe U SHTAJIbIIUS BIaXKHOTO Bo3ayxa. Id-nuarpamma BiaxHoro Bosayxa. Pac-
YeT OCHOBHBIX IIPOLIECCOB BJIAXKHOTO BO3AyXa (IIOJOTPEB, CYIIKA, CMECHU BO3/yXa U
pa3IMyYHbIX ApOB).

Tema S. Llukibl ABUraTeied BHyTpeHHero cropanus (1 4.)

OO6mme cBeneHus o aBurareisx BHyTpeHHero cropanus. [{uxn JIBC ¢ mogBomgom
TEIUIOTHI TIPU MOCTOSHHOM 00béMe (1ukn OtTo). [Hukn JIBC ¢ moaBoaoM TEIIOTHI
MpU NOCTOSHHOM JaBiieHuu (1ukin Juzens). LUk co cMemaHHbIM NOIBOJIOM TEIIO-
Thl (ka1 Tpunkiiepa). CpaBHenue nukios JIBC.



PA3JIEJI I1. Teopusi Tensiood0Mena (12 4.)

Tema 6. OcHOBHbIE NOHATHS W ONpeeeHUs1 Teopuu Temiooomena. Cranuo-
HApHAasl TEeIVIONPOBOAHOCTb C UCHONb308AHUEM UHMEPAKMUBHO20 Memooa 00CYic-
Oerus 6 epynne (2 4.)

Croco0bl TeIT0- ¥ MacCoNepeHoca: TEIUIOMPOBOTHOCTh, KOHBEKIIUS, H3TyUeHNE,
g ¢ys3us. DeHOMEHOIOTUYECKUH METOJT M3YUEeHHsl SIBJICHHUM TEIJIo- U MaccooOme-
Ha. OmnpeneneHre OCHOBHBIX MOHATHI: TEMIEPATypHOE IOJE, TPAAUEHT TEMIIEpaTy-
PBbl, TEMJIOBOM MOTOK, IJIOTHOCTh TEIMJIOBOTO MOTOKA. BEKTOp IIIOTHOCTH TEIJIOBOTO
notoka. 3akoH ®ypre. KoappuiueHT TenionpoBoaHOCTH ra3oB, KUJIKOCTENH U TBEP-
IbIX TEJL.

HuddepenunansHoe ypaBHEHUE TEIJIONPOBOJHOCTU. Y CJIOBUS OAHO3HAYHOCTHU.
Koaddumment remneparypomnpoBognoctd. 3akoH HeroroHa-Puxmana. [lepenoc ten-
Ja B TUIOCKOM CTEHKE TPU MOCTOSIHHOM M MEPEMEHHOM KOod(h(dHIMEHTe Teruonpo-
BOoJIHOCTH. Teronepeaaya yepe3 0JJHOCIONHYI0 U MHOTOCTONHYIO IIWJIMHIPUYECKYIO
cTeHKy. Kputnueckuil nuaMeTp UWIMHAPUYECKOM CTEHKU. Kputudeckun auamerp
TETUJIOBOM MU30JISILUH.

TeMneparypHoe noJie MpU HAIMYKUK B TEJI€ UCTOYHUKOB TEIUIOTHI (IIJIACTHUHA, 1IH-
JUHAPUYECKUIN CTEPIKEHD ).

Opebpenne MOBEpXHOCTH HarpeBa Kak Croco0 MHTEHCU(HUKAIIMN MPOIIEcca TEII0-
nepegayu.

[lepenoc Teruia no crepxHio (pedpy). TermnoBoi MOTOK ¢ MOBEPXHOCTH CTEP>KHSA
(pedpa). Termonepenada yepe3 opedpéHnyro cTeHky. Koadduiment a¢pdexTuBHOCTH
pebpa.

YucneHHble METObI PEMIEHUS 33024 CTALIMOHAPHOW TEIUIONPOBOJHOCTH; KOMIIBIO-
TEPHOE MOJAEIUPOBAHUE.

TunoBbie BONIPOCHI IS TPYIITIOBOTO OOCYKICHHS:

v' MOKHO ¥ BBIYHMCIIUTH KPUTHYECKUIM AMAMETDP LMIMHIAPUYECKOU CTEHKH, HE
YUYUTBIBAsI YCIOBHH TEIIOOOMEHA €€ BHEIIHEH IMOBEPXHOCTH C OKPYIKaroIIei
cpenoi?

v Ecin Ha IBYX IUIOCKHMX CTEHKAaX OJMHAKOBOM TOJIIIMHBLI HAOIIOMAETCS OJUHA-
KOBBIW Tepernaj; TeMIepaTyp, TO MOXKET JIM ObITh Pa3IMYHON TUIOTHOCTH Tell-
JIOBOT'O MOTOKA Yepe3 3TH CTEHKU?

v Ecii y 0IHOPOIHON HUIMHIPUIECKON CTEHKH MCCIIE0BATh JBa OJMHAKOBBIX
[0 TOJIIIMHE CJI0Sl — BHYTPEHHUN M BHEIIHUI, TO MOTYT JIM ME€PENabl TEMIIE-
paTyp B 3THX CJIOSIX OKa3aTbCsl OJMHAKOBBIMU?

v' MoxeT juM Bo3pacTarTh TEIUIOBOM IMOTOK dYepe3 MUIMHIAPUYECKYIO CTEHKY
BCJICJICTBUE YBEJIMYEHHUS €€ TOJIIMHBI, ECJIU IPU ITOM COXPAHSIOTCS HEU3MEH-
HbIMU TEMIIEpaTypa BHYTPEHHETO CJIOS CTEHKH, TEMIEpaTypa OKpYKAroLen
cpenbl, KOdh(OUIMEHT TeTUIO0TIauu OT HAPYKHOTO CJIOSI CTEHKU K OKPY’Karo-
e cpenae?

Tema 7. HecranmonapHasi TeIionpoBOAHOCTD (2 4.)
TeMmmneparypHoe mojie B MpOIEcce OXJIAXKICHUs (HarpeBaHus) miacTUHbL. MeTon
®ypne. bespasmepnas ¢popma pemieHus 3a1a4l 0 HECTAMOHAPHON TETIONPOBOJIHO-



ctu actuHbl. Yucno buo. bespasmepHoe Bpems (uucio Oypswe).

TemreparypHoe 1ojie B Ipoliecce OXJaKIeHHs (HarpeBaHMs) OSCKOHEYHO JJIMH-
HOT'O LIWJIMHJIPA, IIapa U HEKOTOPBIX TEJI KOHEYHBIX Pa3MEPOB.

3amaua 00 oOxJaxACHWM (HArpeBaHWHW) TMOJYOTPAHHMYCHHOTO Tela KaK MOJEIb
HAYAJIBHOTO TNEPUOJA HECTALMOHAPHOM TEIUIONPOBOJAHOCTU TEJIAa MPOU3BOJIBHOU
(hOpMBL.

Perynsipubiit pexxum oxnaxaeHus. Onpenenenue TermaoQpu3nIecKiux CBOWCTB Ma-
TEpUAIIOB METOJIOM PETYISPHOTO pexuMa. Teopembl KonapaTeesa.

UucneHHble METOABI 711 HECTALIMOHAPHOW TEILIONPOBOJHOCTH.

Tema 8. KoHBeKTHBHBIN Tenji000MeH B 0JJHOPOAHOM cpexe. Cucrema audde-
PEeHIMAJBLHBIX YPABHEHU KOHBEKTHBHOIO TEIJI000MeHA; NIPUMEHEeHHe MeTO/10B
MoA00Hs U PA3MEPHOCTEH K M3YYEHHIO NMPOLECCOB KOHBEKTUBHOIO TENJI000MeHa
C UCNONIL30BAHUEM UHMEPAKMUBHO20 MemoOa 00Cyxcoenus 6 epynne (2 4.)

MaremaTudeckoe OIMcaHue Mpollecca KOHBEKTUBHOTO TeruiooomeHa: nauddepen-
IHaJbHBIC YPABHEHUS DHEPTUU, JBUKEHHUS], HEPA3PBIBHOCTH.

DU3NYECKHE CBOMCTBA KUJIKOCTEN U ra30B, CYIIECTBEHHBIC JJI MPOIIECCa KOHBEK-
THBHOTO TertooOMeHa. Knaccudukarus termmonocuTeneit mo unciry Ilpanaris.

be3pasMepHbIii BHI MaTeMaTHYECKOTO OMHCAHUS KOHBEKTHBHOTO TEIIOOOMEHA.
bespasmepubie kommekcenl: uncno Peitnonbaca, uncno I'pacroda, yucno Panes, uuc-
7o Hyccenbta. Teopuss momobus u pasmepHocTH. [lorpanuunsiii cinoit. TypOyneHT-
HOCTb. PeitHONBbACOBBI MpeoOpazoBaHus audpdepeHInanbHbIX YpaBHEHUNH KOHBEK-
TUBHOTO TeruioooMeHa. TypOyJieHTHas TeIIONPOBOAHOCTh. TypOyieHTHas BA3KOCTb.
TypOynentHoe uncno [Ipanaris.

Tumossbie BONPOCHI 1Jisl TPYNIIOBOI0 00CY KIEHMSI:

v' B ToM ciydae, korja mogo0ue ABYX MPOLIECCOB JOCTUTHYTO, MOI'YT M OTJIM-
94aThCsl YMCIIOBBIE 3HAYCHUS (DU3NIECKUX BEIMYHUH B CXOJICTBEHHBIX TOUKAX?

v B ToM ciyuae, Korga momo0Oue ABYX HPOLIECCOB JIOCTUTHYTO, PaBHBI JH B
CXOJICTBEHHBIX TOYKAX OJJHOMMEHHBIC 3aBUCUMBIE O€3pa3MepHBIC BEIMUUHBI?

v' JIOJKHBI JIM ObITH OAMHAKOBBIMH YKCJIOBBIE 3HAYEHHUS KOA(D(UIMEHTOB TEILIO-
OTAA4Y¥ BCJIEACTBUE TOTO, YTO JBA PA3JIMYHBIX POLECCA TEILUIOOTAAYN YIOBIIE-
TBOPSAIOT TPEM YCJIOBUSIM OJHO3HAUYHOCTU?

Tema 9. TemrooTaa4a u ruApaBJINYEcKOe CONMPOTUBJICHHE NP BbIHYKICHHOM
TeYeHNH B KaHAJIaX, 00TekaHue TPYObl U myuKa Tpyo (2 4.)

TernooOMeH U CONPOTUBIIEHUE MPU JTAMUHAPHOM U TYpOYJIEHTHOM MOTPAHUYHOM
cjioe Ha ruiactuHe. Aainorusa PeilitHonbaca.

TennooOMeH npu BBIHY>KJICHHOM BHEITHEM OO0TEKaHUU TPYOHI U ITydKa TpyoO.

TerooOMeH Mpu IBUXKEHUU TEIUIOHOCUTENEH B TpyOax u kaHanax. [lepBoe Haua-
70 TePMOJAWHAMHUKHU JUIsl T€UCHUS B TpyOax. MecTHBI U cpeaHuil KOd(PPUIIUESHTHI
TETUIOOT/IAYH.

TermooOMeH ¥ COMPOTUBICHUE TMPW JIAMHHAPHOM TeueHuu B TpyoOe. MHTerpain
Jlaitona. BsI3KOCTHBIN U BSI3KOCTHO-TPABUTAIIMOHHBIN PEXXUMBL. TypOyJIeHTHOE JBU-
xeHue B Tpyoax. ®opmynsr Muxeesa u [leryxosa.

Temnmoornaua mpu TEUEHUU KUIKHX METAJIOB. TeMIO000MEH CXUMAEeMOro rasa.



TemmooOMeH mpu CBEPX KPUTHUYECKOM COCTOSIHAH KHUIKOCTEH.
NuTeHcudukanys KOHBEKTUBHOTO TEIIOOOMEHA MPU TEUYCHWH TEIJIOHOCUTENS B
TpyOax M KaHajax.

Tema 10. Tensioo6MeH npu (pa30BbIX U XUMHYECKHX NpeBpamenusx. Temio-
00MeH npu KoHJAeHcanuu napa. Tenjoo0MeH NPpU KUTIEHUH KUAKOCTel (2 4.)

[IneHounass wm KamenbHas KoHJeHcanuu. KOHIeHcanus Mapa Ha BEPTUKAIb-
HBIX CTeHKax. TeruiooTnaya Mpu JIJAMUHAPHOM TEYEHUH IUJIEHKH. MeToJ TeopeTH-
YEeCKOro pacuera. BiusHue pa3ninyHbIX (PaKTOPOB Ha TEIUIOOTAauy. Teroornaya
IpY CMELIAHHOM PEXUME CTEHAHWsSl ITUICHKM KOHJIEHCATa; METOJ pacdera; pacyer-
HbI€ YpaBHEHHUs AJis TerooTnaur. KoHaeHcalusi mnapa Ha TOPU3OHTAIBHBIX TPY-
0ax u mydkax TpyO. Xapakrep 0OTEKaHHS KOHJEHCATOPOM ITYYKOB TpyO, H3Mepe-
HUE TEIUIOOTJAYM 1O psiAam, BIUSHUE CKOPOCTU Tapa u Apyrux ¢gaxropos. Pacuer
TEIJIOOTAAYM TIPU KOHJIACHCAIMH MMapa Ha TOPU3OHTAIBHBIX Iydkax TpyO. Temmoot-
Jlava Mpy KarejJbHON KOHACHCAITUH Tapa.

MexaHu3M mepeHoca TeIJIOThl MPU KUINCHUH. BIUsSHUE CMauuBaeMOCTH CTEHKHU
MKHUJIKOCTBIO, KpaeBOW yrois. PocT, OTphIB M JBMXKEHHE My3bIpel nmapa. MuHUMAIIb-
HBIM pajuyc IEHTpa MapooOpa30oBaHUs;, YHUCIO JCUCTBYIOIMMX IIEHTPOB Iapo00-
pazoBaHus. PeXUMBI KUTIEHUS >KHIKOCTH B Oosbimom obObeme. IlepBas m BTOpas
KPUTUYECKHE TUIOTHOCTH TEIJIOBOTO TOTOKA. Pacder KPUTHYECKUX TEIUIOBBIX
Harpy30Kk. 3aBUCUMOCTh KO3(@UIMEHTa TEMJIOOTHA4YM OT JABJICHMS, (PU3UUECKUX
CBOMCTB JKHUJIKOCTH, COCTOSIHUSI TOBEPXHOCTU U APYTUX (AKTOPOB MPU KUIICHUH B
oonpiioM oObeMe. Pacuer TemnooTaauu mpu My3bIPHKOBOM KHUIIEHUU >KUJKOCTH B
00JBIIOM 00BEME.

TenmooOMeH Mpu KUIMEHUM KUJIKOCTH B TpyOax; 3aBUCUMOCTh KOd(hduimeHrta
TEIJIOOTAAYM OT CKOPOCTHU IUPKYJSALMH, TUIOTHOCTH TEIJIOBOTO MOTOKA U JAPYTUX
¢dakTopoB. Pacuer Termmootnaun B TpyoOax.

Tema 11. Tensi000MeH n3jaydeHuem (2 4.)

OCHOBHBIE 3aKOHBI TETUIOBOTO M3MydeHUs. Du3ndeckas npupoaa, MOHITHS U 3aKO-
HBI TEMJIOBOTO W3NTydeHHs. IHTerpanbHbI U CIIEKTpAbHBIE XapaKTEPUCTHKU SHEP-
T'UU U3TYyYEHUS: IOTOK, TUIOTHOCTh MOTOKA U MHTEHCUBHOCTD M3ITYYCHHUS.

TemmooOMeH M3IIydeHuEM MEXTy TBEPIbIMHU TEJIaMU, pa3IeIeHHBIMU MPO3PAYHON
cpenoil. MeToJ, MHOTOKPATHBIX OTPAKEHUH M METOJ TMOJHBIX IMOTOKOB HM3Ty4YCHHS.
Knaccudukanusi ToTOKOB U3JTydEHUS.

JIyducThIil TEMIOOOMEH MEXy ABYMs Oe3rpaHWYHBIMH IUIACTUHAMU, JBYMS KOH-
[EHTPUYECKUMU chepamMu U ABYMsI KOAKCUAIbHBIMH ITUIMHIPAMHU.

VYrnoBeie ko3pbuLMeHTH U3TydeHus. TeopeTuiueckue OCHOBBI COBPEMEHHBIX 30-
HaJbHBIX METOJIOB pacuéra TemiooOMeHa u3llydeHueM. VHTerpanbHble ypaBHEHHS
W3ITy9CHHUS.

TennooOMeH B IOTIIOMIAIOMIMX M M3Iydaroux cpeaax. OCHOBBI METOJO0B pacuéra
TEIJI000MEHA M3IIyYeHHEM OT HM3JIy4alomleld W TMOTJIONIAIOIICH Cpelbl K MOBEPXHO-
CTSIM HarpeBa TeTIOOOMEHHBIX YCTPOUCTB.

3akon byrepa. IloriomarenrsHas CIIOCOOHOCTh M CTEIICHb YEPHOTHI cpeinl (IIpo-
AYKTOB cropanus). D¢ dexTuBHas anuHa gyda. Pacuér TemnooOmMeHa B cucteme TUa



«ra3 B 000JI0YKeY.

[TonssiThe o0 Merogax pacy€ra CIOXKHOTO TerIooOMeHa  (paaualiOHHO-
KOHAYKTHBHOTO Y PaTUaIlliOHHO-KOHBEKTHBHOTO).

OO61ue NOHATHS W ONPEACICHUS, TeIUIOBOKM OajaHC JIYYUCTOIr0 TeIioooMeHa. 3a-
KOHBI TEIUIOBOTO M3IMy4deHHUs. TermnooOMeH M3IydeHHEeM MEXIy TelaMmH, pas/eiicH-
HBIMHU TIPO3PAYHONA Cpeno; KOdDPHUITMEHT 00TydEHHOCTH; TEINIOOOMEH MEXIy Te-
JlaMH, TIPOU3BOJILHO PACIIONIOKEHHBIMH B MMPOCTPAHCTBE. 3amuTa oT u3nydeHus. W3-
JTy4deHue razoB. TemmooOMeH U3IydeHreM B TOMKaX U KaMepax CrOpaHusl.

I. CTPYKTYPA U COJAEPKAHUE NPAKTUYECKOM YACTH
KYPCA

IpakTnueckue 3ansaTus (36 4.)

3ansaTue 1. YpaBHeHHE COCTOSHHUS TepMOAMHAMHUYECKOro pabouero Ttema. Tepmo-
TUHAMUYECKUEe mapameTpsl coctossHus.  JlaBnenue. Temmepatypa. Y enbHbIN 00b-
eM. YpaBHEHHE COCTOSIHUS UCAIbHOTO ra3a. Y HUBEpcalibHas ra3oBasi mocTtossHHas (4
9.)

3anstue 2. PaboTta B TEPMOAMHAMHYECKUX TPOIECCAX U BHYTPEHHSSI DHEPTHA.
TepmomuHamuueckre Ta3oBbie Tporiecchl. M3oxopHbiid mporiecc. M306apHbIil mporiecc.
AnmabatHelil nporiecc. Mzotepmuueckuii mporiecc (2 4.)

3ansaTue 3. Bropoe Hauano tepmoauHamMuku. Beruncienne sutponuu. [Ipunoxe-
HUS BTOPOTO 3aKOHa TepMoauHamuku. Cucrema koopauHaT T-s U ee cBOMCTBA. DH-
TaJbIUs 3aMKHYTOM TEPMOJAMHAMUYECKON cucTeMbl (4 4.)

3ansaTue 4. TepmMoaMHAMHYECKHE OCHOBBI AaHAIM3a JIBUTraTEJEHd BHYTPEHHETO
cropanust Hukn Otro. [Hukn Juzend. [{ukn Tpunkiepa. Pacuer tepmuueckoro KIIJ]
nukioB JIBC. (4 4.)

3ansaTue 5. TemnonpoBOJHOCT B OJHOCIOWHOM W MHOTOCIOWHOM TMJIOCKOM
CTEHKE MNpU CTAllMOHAPHOM pEXUME (TEeMIEepaTypHOE MOoJie, U30TEPMUUYECKUE TO-
BEPXHOCTH, TPAUCHT TEMIIEPaTyphl, TEMJIOBOUW MOTOK, KOA(PDHUIIMEHT TETIOMPOBO/-
HOCTH) (2 4.)

3ausarue 6. Termonepenauya B miockod creHke. OmpeneneHue koddduimenta
TEIUIONEepelaur, TIOTHOCTH TEIUIOBOTO MOTOKA M TEMIEpaTypbl NOBEPXHOCTEU OJI-
HOCJIOMHOM M MHOTOCJIOMHON CTEHOK. OmnpenesieHue KOIUYECTBA TEILIOTHI, MEpe-
JAHHOTO TJIOCKOM CTEHKOM B Ipoliecce Teruionepeaaun (4 4.)

3ansaTne 7. TermwmonpoBOAHOCTh M TEMJONEpeada B LIWIMHIAPUYECKOW CTEHKE.
Kputnueckuit tuameTp UWIMHAPUYECKON CTEHKH. KpUTHUeCKnil [uaMeTp U30JLUu
(24.)

3ansiTue 8. TerIonpoBOAHOCTh MPU HECTAIIMOHAPHOM pekuMe (2 4.)

3anaTue 9. O6paboTKa ONBITHBIX JAHHBIX METOJIOM TCOPHH Moa00us. (4 4.)

3ansrue 10. TeriooTnada npu BBIHYXKJICHHOM TMOTIEPEYHOM OOTEKAHWUU ITHJIMH-
apa U my4yka TpyO, ¢ ucnoivzosanuem uUHmMepaKxmueHo2o memood 06CyicoeHus 8
epynne (4 4.)

Tunogvle 6onpocwl 0Jisl 2PYNNOBO20 OOCYHCOCHUA!



v’ JlommyckaeTcs JId NpUMeHeHHe Oe3pa3MepHBIX (OPMYJl, COOTBETCTBYIOIINX
TEUEHUIO B KPYTJIBIX TPyOax, IJs pacuera TEIJIOOTAAYH MPHU TMOMEPEYHOM
OMBIBaHUU TPYO?

v' OIUHAKOBBl JIH MECTHbIE KOO(PQHUIUEHTH TEIIOOTAAYM I10 OKPYKHO-
CTH TPYOBI IPU TTOTIEPEYHOM €€ OMBIBAHUH KUJTKOCTHIO?

v Bospacraer 11 K0d>()(QHUIMEHT TEIIOOTAAYM IIPU BHEIIHEM OMBIBAHUH
TpyOBI OT yIuia aTaku?

v BepHO 1M, 4TO MEPBBIA MO XOMYy JKHIKOCTH P TPyO B IIy4Ke HMeEeT
0oJsee BHICOKUN KOA(P(GUIIMEHT TEIUIOOTAA4H, YeM IOCIIEIYIONINE PSIbI?

3ansaTue 11. TerooTnayua mpyu KUMEHUH KUIKOCTH (2 4.)

3ansTue 12. TenmooOMeH MEXTy TBEpIBIMH TE€JIaMH, pa3IeICHHBIMH MTPO3PAYHOM

CPEaoH, ¢ UCnonb308aHUEM UHMEPAKMUBHO20 Memooa 00cyicoenus: 6 epynne (2 4.)
Tunosvle 6onpocol 0Jisi 2pYNNOB020 0OCYHCOCHU:

v’ CymectByeT a1 3()(EKTUBHBIN IyYHCTHIA IOTOK B 3230p€ MEXKIY IBYMs I1a-
paUIeTbHBIMU CTEHKAMH, €CJIH MIOBEPXHOCTH CTEHOK UMEIOT OJIMHAKOBYIO
TeMmneparypy?

v' MOXET JId Cepoe TeNO H3JydaTh OOJBIIE SHEPIMH, YEM YEPHOE TEJIO Ta-
KHX € Pa3MepOB U B TAKOU K€ OKPY’KAIOIIEH Cpeie, eCliu TEMITepaTyphl ce-
pOro ¥ YEPHOI'O T€ OJMHAKOBBI?

v' MOXET I Ccepoe TEIO0 MOMIOATh OOJbIIE YHEPTUH, YEM YEPHOE TEINIO Ta-
KUX )K€ Pa3MEpOB M B TaKOH ke OKpYIKaIoIIeH cpefie, €Clii TEMIIEpaTyphl ce-
pPOTO U YEPHOTO TEJ OANHAKOBBI?

v' MoXeT i1 cepoe TeJo MOrIonars OOJbIle SHEPTHH, YEM YEPHOE TEJIO,
€CJIA pa3Mepbl M TeMIIepaTyphbl CEpPOTO M YEPHOTO TEJI OJUHAKOBBI, a TEMIIe-
paTypa OKpY>KaroIIuX TeJ pa3indHa’

II. YYEBHO-METONYECKOE OBECIIEYEHHE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCS

Y4eOHO-MeTOINYECKOEe 00ECIIeUeHUE CaMOCTOSITENIFHOM paboThl 00Y4AIOIIHUXCS
no qucuuiuinee « TepMoarHaMuKka U Temonepenaya» npeacrasieHo B [Ipunoxennn
1 u BKiIIOYAET B ceOs:

v’ miaH-rpaduK BBIMOJHEHHS CAMOCTOSATEIbHON PaboOThl MO JUCIUIUINHE, B TOM
YHCIIe IPUMEPHBIE HOPMBI BPDEMEHH Ha BBHITIOJIHEHUE TI0 KaXKIOMY 33/IaHUIO;

v/ XapaKTepHCTHKA 3a1aHui JJIs CAMOCTOATENBLHOM paboThl 00YUYArOIINXCS U Me-
TOJIMYECKHE PEKOMEHIAIUH 110 UX BBHIIIOJIHEHHUIO;

v’ TpeGoBaHUs K TPEICTABIEHHIO K 0QOPMIIEHHIO PE3YIILTATOB CAMOCTOATELHOM
paboTHI;

v/ KpUTEPHUH OICHKH BBIIOJHEHUSI CAMOCTOSTEIBHON PabOTHI.



IV. KOHTPO.Jb JOCTUXXEHUS LEJEA KYPCA

Kontponupyembie
pa3aeisl TUCIIAITIIHHEL

Koms! u aTamsr hopmupoBanus

KOMIICTCHIINH

OrneHOYHbIE CPEICTBA

TEeKYLIUI
KOHTPOJTb

MMPpOMEIKYyTOYHAsA
aTTeCTanusa

Texunueckas
TEPMOJIMHAMUKA

OIIK-1

3Haer:

MOCJIEAHUE  JTOCTHXKEHUS
HAyKH U TEXHUKH B 00Ja-
CTH W3y4YeHHUs CIOco00B
mepesady Termia B TEXHO-
JOTHYECKUX  TpoIeccax,
amnmaparax ¥ yCTpoiCcTBax

Vmeer:

CBSI3BIBATH KOHKpETHBIS
JIOCTHOKEHUST HAYKU U TeX-
HUKH C pEIIEHUEeM IMpo-
OJeMBbl  TEIUIOTNepeiayn B
COOTBETCTBYIOIINX  yCIIO-
BUSAX pabOThl TEIIOBBIX
arperaTos,
CaMOCTOSITEIBHO U TBOP-
YECKH HCIIOIb30BATh OC-
HOBHBIE 3aKOHBI M METObI
TEPMOJIUHAMHUKNA H TEILIO-
nepenadn

Buageer:

METOJaMH pacdeTa OCHOB-
HBIX TPOIIECCOB TEIUIOIe-
penayn, OCOOCHHOCTSIMH
MPUKIAJTHOTO  UCIIOJB30-
BaHUS TCOPHUU B YCIOBUSX
MPAKTHKH

YO-1 (Bompocsl
IS TeKyuiei
npoBepku 1-48)
I1P-2
(KOHTpOJILHBIC
3a/1a4m)

YO-1
Bompocs! k
3auery 1-18

Teopus TemmoodMeHa

IK-12

3Haer:

OCHOBHBIC TIOHATHS M 3a-
KOHBI TEPMOJWHAMUKH, a
TaKXKe IPOIECCOB TEILIO-
MIPOBOTHOCTH, KOHBEKTHUB-
HOTO TEIIOOOMEHA B OJ-
HOa3HOH cpenme, TeIIO-
obmena nipu (ha3oBBIX TIpe-
BpalleHUsX,  JyYHCTOTO
TEII000MeHa, HEOOXOIH-
MBI B OOJIACTH SKCIEpH-
MEHTAJIBHOTO M PACUCTHO-
TEOPETHYCCKOTO HCCIIEIO-
BaHUS MPOLECCOB TEILIO-
nepeJiadyd B TEXHOJIOTHYC-
CKHX TIpoIleccax, pasimd-
HBIX allfaparax U yCTpou-
CTBax

Vmeer:
PaCCUUTHIBATh  TIPOIECCHI
TEIJIONPOBOJHOCTH, KOH-

BEKTHBHOTO TEIIOOOMEHa
B oxHOo(da3HO# cpene, Tel-
noobmeHa mnpu  (pazoBbIX
NIPEBPAIIEHHSX, JTyYUCTOTO
TeriooOMeHa 1o (opmy-
JIaM, IPUBOJMMBIM B COOT-
BETCTByIOLIEH yueOHOH u
CIIPABOYHOM JIUTEpPATYpE

YO-1
(BOmpOCHI st
TeKyIlel npo-
Bepku 49-90)
I1P-1
(TectoBbIe
3a[aHMs)
I1P-2
(KOHTpOJILHBIC
3a/1a4m)

YO-1
Bompocs! k
3auery 19-44




Buageer:

HABBIKAMU  JKCIICPHMCH-
TaJIBHOTO  HCCIICJOBAHUSI
IIPOLIECCOB CTALHOHAPHOU
U HECTAlMOHAPHOW TEeIuIo-
MIPOBOJTHOCTH, CBOOOHOM
U BBIHYXKICHHOW KOHBCK-
My B ogHO(pa3HOH cpere,
TermoooMena mpu  Qaso-
BBIX TIPEBPAIICHUAX, Y-
YHUCTOTO Tena000MeHa,
MIPOTEKAIOINX B KOHKPET-
HBIX TEXHHYECCKHX CHCTE-
Max

TunoBple KOHTPOJIBHBIE 3aaHUSA, METOAUYECKUE MATEPUAIIbI, ONPEACIISIOIINE
MPOLIETypbl OLICHUBAHUS 3HaHWW, YMEHUI U HABBIKOB U (MJIM) OIBITA JIE€ATEIbHOCTH,
a TaKKe KPUTEpPUM W TIOKa3aTeau, HeOOXOAUMbIE IJIsi OLUEHKH 3HAHWM, yMEHHH,
HABBIKOB M XapaKTEepU3YIOIIHe 3Tanbl (OPMUPOBAHMUS KOMIIETEHLUHA B MpoIecce

OCBOEHUS 00pa30BaTENbHOM MPOTrpaMMBbl, MpeAcTaBieHbl B [Ipunoxennn 2.

V. CIIUCOK YYEBHOM JIUTEPATYPbI U UTH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JauTEpaTrypa

1. IIBetkoB, O. b. Tepmonunamuka. TenmomaccooOmeH. TepMoguHaAMHUKA U
teronepenava. [IpuknaaHoi termiomaccooOMeH [DIIeKTpOHHBIN pecypc] : yueOHo-
meroaudeckoe nocooue / O. b. IIpetkos, 10. A. Jlantes, 10. H. Hlupse. — Dinek-
TpoH. TekcToBble AaHHble. — CII6. : Yausepcuter UTMO, UnctutyT X0m01a u 61o-
texnoaoruii, 2014. — 64 c.
http://www.iprbookshop.ru/68191.html

2. JIamkoB B.U., TeopeTuueckre OCHOBBI TEIJIOTEXHUKU [DICKTPOHHBIM pe-
cypc] : Yuaeb. nmocobue ans By3oB / B.U. Jlsmkos. - M. : A6puc, 2012. - 318 c.
http://www.studentlibrary.ru/book/ISBN9785437200513.html

3. TeopeTuyeckre OCHOBBI TEPMOJUHAMUKY U TEIIONEpeAauu [DNeKTPOHHBII
pecypc] : yuebHoe nocodue / A. H. Jlapuonos, FO. N. Kypakos, B. C. Boumies [u
Ip.]. — DIEeKTPOH. TEKCTOBBIE JaHHbIe. — BopoHnex : Boponexckuii ['ocynapcTBen-
HbIM ArpapHbiid YHuBepcutetr uM. Umneparopa I[letpa Ilepsoro, 2015. — 200 c.
http://www.iprbookshop.ru/72761.html



JlonoJiHUTEIbHAS JIUTEPaTypa

1. ITpumeps!l U 3a1a9u TIO TEIJIOMAcCOOOMEHY [DJIEKTPOHHBINA pecypc] : yueo-
Hoe nocobue / B.C. JlorunoB [u ap.]. — OnextpoH. naH. — Cankr-IletepOypr :
Jlanp, 2017. — 256 c.
https://e.lanbook.com/book/93718

2. Kpyrnos, I'.A. TennorexHnuka [DneKTpoOHHBINA pecypc] : yueOHOe mocobue /
I''A. Kpyrnos, P.1. bynrakosa, E.C. KpyrnoBa. — 3nektpoH. naH. — CaHKT-
ITerepOypr : Jlanp, 2012. — 208 c.
https://e.lanbook.com/book/3900

3. Cunssckuii, F0.B. CoopHuk 3agau no kypcy "TemnorexHuka" [D1eKTpOH-
HBIN pecypc] : yueOHoe nmocodue / FO.B. CunsiBckuii. — DnekTpoH. naH. — CaHKT-
[TerepOypr : THOP/I, 2010. — 128 c.
https://e.lanbook.com/book/4907. — 3ar. ¢ skpana.

Ilepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHON CeTH
«HHTEepHET»

1. Caitt HanmonansHOTO KOMUTETA O Teromaccooomeny (Poccuiickas Aka-
nemust Hayk «MexxmyHapoIHbIHN IIEHTP 0 TETUIO- K MaCCOOOMEHY»)

http://www.nchmt.ru/

2. Caiit TEIUIOTA — Bce anis TEINIOTEXHUKA U TEITVIOOHEPI'ETUKA.
TernnosHepreTuka, TemI0CHA0KEHNE U TEIII000MEH, TEPMOAMHAMUKA U TEIJIONepe-
nava

http://www.teplota.org.ua/

3. Poccwiickas rocygapcTBeHHas OMOIMoTeKa

http://www.rsl.ru/

4. TocynapcTBeHHasi MmyOJMYHAs HaydYHO-TEXHHUYecKas Oubnmoreka Poccum
http://www.gpntb.ru/

5. Hayunas snektpoHHas 6ubiuorexa

http://elibrary.ru/

IlepeyeHb NHPOPMAITMOHHBIX TEXHOJOTHH M MPOrPaAaMMHOIO0 o0ecnevYeHunst
[Iporpammuoe obecriedueHne, MIOCTYIMHOE CTYACHTaM [IJIsi  BBITIOJTHEHUS

HWHAWBUAYAJIBHBIX SaﬂaHHﬁ, a TaK)KC OJI1 OpraHru3anunu CaMOCTOSITEIIbHOM pa6OTBII

Aynuropus, [Tepeders mporpaMMHOTO oOecreueHuUs
KOJIMYECTBO pabOUnx
MecT
KommbroTepHsiii k1acc | — Microsoft Office Professional Plus 2016 — odwucHeli maker,
KaespbI BKJIIOYAIONIMI  [TporpaMMHOE  oOecrieueHue s paboThl ¢

TernnosHepreTuku u
pa3IMYHBIMM TUIIAMU JIOKYMEHTOB (TEKCTaMM, 3JIEKTPOHHBIMU
TEIJIOTEXHUKH,

Aynuropus E-559 a, Tabnuuamu, 6a3amMu TaHHBIX U JIp.);

Aynuropus E-559 r — 7Zip 9.20 - cBoOOmHBIN (HaWJIOBBI apXUBATOP C BBICOKOU
CTETIEHBIO COKATHsI JAaHHBIX;

— Adobe Acrobat XI Pro — makeT mporpaMm JJisi CO3JIaHHUSI H




<

MIPOCMOTpA NEKTPOHHBIX IMyOnukanuii B popmare PDF;

— AutoCAD 2017 - TpéxmepHas cUCTeEMa aBTOMaTHU3UPOBAHHOIO
IIPOEKTUPOBAHUS U YEPUCHHUS;

— WaterSteamPro — cBoiicTBa BOJIbl U BOJSIHOTO T1apa;

— WinDjView 2 — makeT mporpamMm Jjisi CO3JaHUsI U TPOCMOTpa
AJIEKTPOHHBIX MyOnukanuii B popmare DIVU;

— KOMIIAC-3D V16 x64 TpEXMeEpHas cucreMa
aBTOMaTU3UPOBAHHOTO TPOEKTUPOBAHMS U UEPUCHMUS,;

— IIK «Koncynprant Ilmroc» - oduCHBI TakeT HOPMATHUBHBIX
JTOKYMEHTOB;

— IIK «MC Texaskcneptr 6.0» - OQHUCHBIA MakeT HOPMAaTHBHBIX
TEXHUYECKHUX IOKYMEHTOB;

— «BoilerDesigner 9.8.2.0» - makeT MpHUKJIAIHBIX MPOTPAMM IS
peleHys 3a/1a4 TeIJIOIHEPreTUKH.

HpI/I YTCHHHU JICKIITMOHHOI'O KypCa NCIIOJIb3YCTCsI KOMIIBIOTCPpHAs TCXHUKA A AC-

MOHCTPAIIUH CJIAMIOB C TTIOMOIIBIO MMPOTPaMMHOTO TIPHIIOKEHHSI:
Microsoft Office Professional Plus 2016,
Adobe Acrobat XI Pro,
WinDjView 2.
JJ1s pacChUIKU YIEOHBIX MAaTEPHAJIOB M JPYTOH HHPOPMAITUN HCIIOIb3yeTCs

anekTpoHHas nmouta Microsoft Outlook, noctynnas B imuHom kabunere [[BOY.

VI. METOAUYECKHE YKA3AHUSA 110 OCBOEHUIO AUCHUIIJINHBI

JInsi yCHemHoro OCBO€HUs IUCHUILIMHBI "'TepMoanHaMuKa U Temsonepeaaya’
CTYJIEHTY HEOOXOAMMO TIIATEIIbHO M3YyYUTh TECOPETUUCCKUN MaTepHasl MPOCITyIIaH-
HBIN B JIGKIIMOHHOM KYpCe Ha ayIMTOPHBIX 3aHSATHSX, TIOCIIE YeTrO0 O3HAKOMHUTBCS C Teope-
TUYECKUM MaTepPUaIOM B yU4eOHUKAX M y4e€OHBIX MOCOOUSIX, a TaKXKe KeJaTeIbHO I0-
3HAKOMHUTHCS C MyOJUKAIUSIMU B IEPUOTUUECKUX U3TAHUSIX.

3aTpaThl BpEMEHU Ha OCBOEHUE TEOPETUUYECKOTO Kypca 3aBUCST OT TOro, KaK aK-
THBHO CTYJIEHT paboTall B ayAUTOPHUH, CIyIIas JCKIIMNA U u3ydasi MaTepual Ha j1abo-
paTopHbIx paboTax. HemoHsTHBIE BOMPOCH IOJKHBI OBITH MPOpabOTaHbl Ha KOH-
cylbTaiusax. B ciaydae mporycka 3aHSATUH CTYACHTY NMOTpeOyeTcsi CBEpXHOPMATHUB-
HOE BpeMsI Ha OCBOEHHE MPOMYILIEHHOr0 maTepuana. J[yig 3akperieHus mMaTepuana

JICKHI/Iﬁ A0CTATOYHO, INMEPCIIMCThIBAA KOHCIICKT HMJIM 4YUTasd €ro, MbICJICHHO BOCCTAHO-



BUTbH MPOCIYIIAHHBIA MaTepuani. [ 3akperienns Marepuaia Kypca HeoO0XO0AMMO
npopaboTaTh BOMPOCHI JIJIsl CAMOIPOBEPKH MOCIE KaXKI0ro MPOUIEHHOIO pasjesa JIuc-

nuIuMHEL [lepedeHs BOmpocoB K KoMy paszaeny npuseieH B [lpunoxennn 2.

MeTtoauyeckue peKOMeHAAIMHU K BHINOJHEHUIO MPAKTHYECKUX 3aHATHI

JlJi TOATOTOBKM K MPAaKTUYECKUM 3aHSITUAM HEOOXOIMMO MpopaboTaTh marte-
pHan MpenplIyluX 3aHATHH, o0paiiasch Npu HEOOXOAMMOCTH K PEKOMEHyeMOil
yuebHoil nutepatype. K pemienuro 3amay KOHTPOJIBHOTO 33aJaHUSl CIEAYET MPHUCTY-
HaTh TOJBKO MOCIE U3YUYEHUsI COOTBETCTBYIOIIETO pas/iena Kypca.

[Ipyu BBIMOTHEHWH KOHTPOJIBHBIX 3a7ad HEOOXOAMMO COONIONATH CIEAYIOLIHE
npaBuIa:

a) BBIMKCHIBATH YCJIOBUE 334U U UCXO/IHBIE JaHHBIE;

0) perieHue 3a1a4 COMPOBOXKIATh KPATKUM IMOSICHUTENBHBIM TEKCTOM, B KOTO-
pPOM yKa3blBaTh, KaKas BEJIMYMHA OMPEAENAETCS M MO Kakoil opmyie, Kakue Beu-
YMHBI MOJICTABIAIOTCA B OPMYILy U OTKyZa OHM OepyTcs (U3 yCIOBHS, U3 CIIPaBOY-
HUKa WK OBLTH OIpeIeIeHbI BhILIE U T.1.);

B) BBIYMCIICHUS IPOBOIUTH B eAnHUIaX CHU, moKa3bIBaTh X0/ peIICHNUS;

I') IOCTAaHOBKH 33/1a4 U OCHOBHBIE PE3yJbTaThl PELICHHUS COMPOBOXKIAThH rpadu-
YECKUMU HILTIOCTPALIUSIMHU.

[Tocne pemienus 3a1a4 HY>)KHO J1aTh KPaTKUK aHAIIU3 MOJTYYSHHBIX PE3YIbTAaTOB
U cIenath BBIBOJABL. Beeraa HyKHO OCyIIeCTBISATh KOHTPOJIb CBOUX JICHCTBUH U OIle-
HHUBATh JOCTOBEPHOCTH MOJIyUYE€HHBIX YUCICHHBIX JaHHBIX.

MeToanyeckue peKoOMeHAAIMH MO MOATOTOBKeE K 3a4eTy
[ToaroToBka K 3a4eTy OCYIIECTBISIETCS Ha OCHOBE JIEKIMOHHOIO MaTepuaa,
MarepHuaia TMPaKTHUYECKUX 3aHATUH C 00s3aTelbHBIM OOpalleHueM K OCHOBHBIM
yueOHUKaM Kypca. ITO UCKII0YAeT OIIMOKM B TOHMMAaHUU MaTepuasa, 00JIeryaeT ero
OCMBICJIEHHE, a TaK)Ke TPOKOMMEHTHPYET MaTepual MpUMepaMu U WILTIOCTPALUSIMH,
KOTOpbIE B JIEKLIUAX HE MPUBOAMINCH. OOS3aTeIbHBIM YCIOBHEM JOMYyCKa K dK3ame-
HY SIBJISIETCSI BBIIIOJIHEHHWE KOHTPOJIBHBIX padOT M HATUYME COJEP:KaTEIbHOIO KOH-

CIIEKTa JICKIIUH.



VII. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
T CTUTIIAHBI

OcBoenne aucuumuiHbl «TepMoauHamMuKa W TeIUlonepenayda» Mpearnoaaract
UCIOJIb30BaHNE MYJIbTUMEIUNUHBIX Y4EOHBIX ayJUTOpPHl BMeCTUMOCThbIO Ooisee 30
YEJIOBEK, OCHAIIEHHBIX COBPEMEHHBIMU TEXHMYECKMMH CPEACTBAMH M JOCTYIIOM B
ceth MHTEepHET. [ camocTosATeIbHOM PabOThl CTYyIEHTaM JOCTYITHBI KOMITHIOTEP-

HBIE KJIACCHI U YUTAJIbHBIE 3aJIbl HAyyHOU Onbnuoreku [BOY.

Hauvenosanue . IlepeyeHb OCHOBHOTO 000PY10BaAHMS

000pY10BAHHBIX NMOMeENIEeHU I p pya

KomrmibroTepHbiil Kitace Mono6mox HP ProOme 400 All-in-One 19,5 (1600x900), Core

Aynuropust E 559 i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW,GigEth,Wi-Fi,BT,usb  kbd/mse,Win7Pro  (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty

KommbroTepHbii Kiiace Mono6mox HP ProOme 400 All-in-One 19,5 (1600x900), Core

Aynuropust E 559 a i3-4150T, 4GB DDR3-1600 (1x4GB), ITB HDD 7200 SATA,

DVD+/-RW,GigEth,Wi-Fi,BT,usb  kbd/mse,Win7Pro  (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty

YwuranpHbie 325161 HayuHnoi Mono6mox HP ProOme 400 All-in-One 19,5 (1600x900), Core

oubmmorexku IBOY ¢ 13-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
OTKpPBITBEIM AocTynoM K ¢houay | DVD+/-RW,GigEth,Wi-Fi,BT,usb  kbd/mse,Win7Pro  (64-
(xopmyc A - yposenb 10) bit)+Win8.1Pro(64-bit),1-1-1 Wty

Cxopocts nocryna B Uatepuer 500 MouT/cek.
PabGoune mecra g mrogeld ¢ OrpaHUYEHHBIMHU
BO3MOXKHOCTSIMH ~ 30POBbS  OCHAIICHbl  JUCIUIEAMH U

npuHTepamu  bpaiinsg;  o0OpyaoBaHBI:  MOPTAaTHBHBIMH
YCTPOMCTBAMM  JJII  YTCHHUS IUIOCKOIEYATHBIX  TEKCTOB,
CKAHUPYIOLIUMHU u YUTAIOLIUMHU MallluHAMHU

BUJICOYBEIMUUTEIEM C BO3MOXXHOCTBIO PETYISIIIMM I[BETOBBIX
CIEKTPOB; YBEIMYMBAIOIIUMU JJICKTPOHHBIMU JIyIaMH |
yIbTPa3BYKOBBIMH MapKHUPOBIIMKAMHU

Mynbsrumenuiinas ayauropuu | mpoektop 3-chip DLP, 10 600 ANSI-nm, WUXGA 1 920x1
E-933, E-934, E-433 200 (16:10) PT-DZ110XE Panasonic; skpan 316x500 cwm,
16:10 ¢ »1. mpUBOAOM; KpEIJIEHUE HACTEHHO-TIOTOJIOYHOE
Elpro Large Electrol Projecta; npodeccuonansuas XXKK-naneian
47", 500 Ka/m2, Full HD M4716CCBA LG; moacucrema
BHUJICOMCTOYHUKOB JokyMeHT-kamepa CP355AF Avervision;

oJICUCTEMA BHUJICOKOMMYTALlNH; oJICUCTEMA
ayIMOKOMMYTaIU1 u 3BYKOYCHJICHUS; noJcucTemMa
UHTEPAKTUBHOIO yIIPaBICHUS, OecrpoBOIHBIE JIBC

obecrieueHbl cucTeMoil Ha 6asze Touek goctryma 802.11a/b/g/n
2x2 MIMO(2SS)
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ILliian-rpadguk BoINOJHEHHSI CAMOCTOSITEIbHOI PadoThI 10 TUCHUIJINHE

Ne JlaTa/cpoxu BbI- Bua camocrositenbHoit | IlpumepHbie ®opmMa KOHTPOJIA
n/n MOJIHEHU S padoThI HOPMBI Bpe-
MEHH HA BbI-
NoJIHEeHue,
yac
1 1-8 megens cemect- | mpopaboTaTh KOHCIIEKT 15 YO-1
pa JeKIUHA U y4eOHYIO JTH-
Teparypy no pazaeny 1
TexHuueckas TepMOIU-
HaMHUKa
OTBETUTH Ha BOIIPOCHI 3 YO-1
JUISL CAMOTIPOBEPKU
pelnTh 3a]1a4n 17 I1P-2
IIOATOTOBKA K KOHTPOJIb- | 5 I1P-2
HOU paboTe
2 9-18 nenens ce- popadoTaTh KOHCIEKT 20 YO-1
MecTpa JIEKIUHN ¥ YI4eOHYIO JTH-
Teparypy 1o pa3zieiny 2
Teopust TeriooOMeHa
OTBETUTH Ha BOIIPOCHI 5 YO-1, ITP-1
JUISL CAMOTIPOBEPKHU
peLInTh 3a1a41 15 I1P-2
MOJrOTOBKA K KOHTPOJIb- | 5 I1P-2
HOM paboTe
IOJTOTOBKA K BBIMIOJIHE- 5 I1P-1

HUIO TECTOBBIX 3aJaHUHU

OpraHuzaiusi caMOCTOATENbHONH padOThl MPOU3BOAUTCS B COOTBETCTBUHU C
rpadgukoM yueOHOTO mpollecca U TUTAaH-TPAUKOM BBITIOJIHEHHSI CAMOCTOSTEIHLHOM
pabotel. CamocTosiTenbHas paboTa CTYIEHTOB MO Kypcy «TepMoarHaMuKa U Terio-
nepeaday npeaHa3HaueHa Jyisl BHEayAUTOPHOW pabOThl U HEOOXOaUMA IS 3aKper-
JICHUs W yrITyOJIEHUs] 3HAaHUH, MOJYYEHHBIX HA ayJUTOPHBIX 3aHATHUAX, 10 U3YUYEHUIO
JOTIOJTHUTENbHBIX PaA3/IeNIOB JTUCUUIUIMHBI, 3aKPEIUICHUIO MPAKTUYECKUX HAaBBIKOB

AUCHUIUINHBI, 4 TAKKC IJIA Pa3BUTHA Y CTYACHTOB TBOPYCCKUX HABBIKOB, MHUIIUATH-

Bbl, YMCHHUSA OPraHU30BaTL CBOC BPEMHI.

CaMmocTtosiTenbHass paboTa BKIIOYAET MPOPAOOTKY TEOPETHUECKOro Kypca,
OIICHKY COOCTBEHHBIX 3HAHWW MPHU MOMOIIH BOMPOCOB s codecemnoBanus (I[Ipuio-

KCHHUC 2), a TaK)Ke BKIJIIOYACT B ceOs KOHTPOJIBHBIC 3aJaHus, COCTOAIINEC N3 OTBCTOB

Ha BOIIPOCHI M pELIEHUs 3a/1ay.




XapakTepuCcTHKAa KOHTPOJBLHOIO 321aHUS U TPeOOBAHNS K BbINOJTHEHUIO

KoHTponbHbIE 3a1aHusl coAepKaT BOIPOCHl MO pa3Aeily AUCLMIUIMHBI U 3a-
nauu aiis peutenust (cm. [punoxenue 2)

[Ipu BBIMOJHEHUU KOHTPOJBHOTO 3aJaHUsi HEOOXOAUMO COOIIOAATh ClIEaYyIO-
niee:

1. YcnoBus 3anaun U GOpMyIHPOBKH KOHTPOJIBHBIX BOIIPOCOB B paboTe mepe-
NUCBIBAKOTCA MMOJTHOCTBIO.

2. Pemenne 3aaun CONMPOBOXKIAETCA KPATKUM MOSICHUTEIBHBIM TEKCTOM, TIE
HE0OXOIMMO YyKa3aTh, Kakas BeJIMYMHA ONpeleNsieTcs U Mo Kakod (opmylie, Kakue
BEJIMYUHBI MTOACTABISIOTCS B ATy (HOpMYIy, OTKYyJa OHU B3AThI (U3 YCJIOBHS 3aJauH,
U3 JIUTEPATYpHOTrO UCTOYHUKA, C TOYHBIM €r0 YKa3aHHEM, C MOCIEIYyIOIUM yTOYHE-
HUEM, ONPE/IEICHBI PaHEE).

3. Beluucienus 1aBaTh B pa3BEPHYTOM BHJIE.

4. Heob6xoanMo yka3aTh pa3MEepHOCTH BEJIMYMH, 33JaHHBIX B YCIIOBUU 33]a4, a
TaKX€ HAaWJICHHBIX B PE3YyJIbTaTE PELICHUS 3a1a4.

5. Ilpu pewreHun 3a1ady M B OTBETaX HA BOMIPOCHI CIEAYET MPUAECPKUBATHCS
NPUHATON B YYEOHUKE CUCTeMbl 0003HAYCHUH, TEPMUHOB U MeXTyHapOIHON CHUCTe-
Mbl enunaul (CH).

6. BbruncneHus: mpou3BOAUTh ¢ HEOOXOAMMOW M JTOCTATOYHOM AJISl Ka)XJ0ro
Cly4as CTEIEHbIO TOYHOCTH, HE BBIXOJSIIECH 3a Mpeesbl TOUHOCTH PACUYETHBIX U
CIIPABOYHBIX TAOJIHII.

B 3akmtouenue pemieHust 3aja4 HEOOXOAMMO ClENaTh KPAaTKUWA aHAIHU3 MOJY-
YEHHBIX PE3YJbTATOB C HEOOXOJUMBIMU BbIBOJAMU. Huke mpuBeneHbl TUIIOBBIE 3a-
Ja4M C PEKOMEHJAUSIMHU K BBIIIOJHEHUIO.

IIpuMepbI THIOBBIX 32/1a4 ¢ PEKOMEHAAIMAMHU K BbINOJITHEHUIO

3azgaya 1. [To TpyOonpoBoay C BHEUTHUM AUAMETPOM dy U TOJIIUHON CTEHKU O
TEYeT ra3 co cpenHeit remmnepatypoil fr . KosdduuuenT remnooTaauu ot ra3a K CTeH-
ke . CHapyxu TpyOOIpOBOI OXJIAXKIAETCS BOJION CO CPETHEH TeMrepaTypor 7z .
KoadduimenT Temnoornaum oT CTEHKH K BOJAE Q.

Omnpenenuts K03(G(ULKMEHT TEIJIONEepeaauu OT ra3a K BOJI€, TOTOHHBIH

TEIJIOBOM MOTOK M TEMIIEpPaTypbl BHYTPEHHEHN U HapY HOW MOBEPXHOCTEN TPYOBDI.
JlaHHbIE 1715 pelIeHMs 3a1a4u BbIOpaTh U3 TaOIuLb 1.



Pexomenoayuu:
Tennosoii pexxcum cuumams cmayuonapuwvim. Pewenue 3aoauu 6asupy-

emcs Ha meme « Tennonepedaua yepe3 YUIUHOPUUECKYIO CIEHK)Y).

Jlyuucmoim meniooomenom npenedopeus.

Tabmuma 1.

Ho- tr,°C| du, o,Mm | tg, °C ai o
Mep MM
BapH-
aHTa
1 700 100 4 60 60 4000
2 800 110 5 70 54 4200
3 900 120 6 80 52 4400
4 1000 130 7 90 50 4600
5 1100 140 8 100 44 4800
6 1200 150 9 110 42 5000
7 1100 160 10 120 40 5200
8 1000 170 9 130 36 5400
9 900 180 8 140 32 5600
10 800 190 7 150 30 5800

3aymava 2. OnpeaenuTh MOTEPH TEIUIOTHI B §AUHHUIYY BPEMEHH C OJTHOTO ITOI'OH-
HOT'0 MeTpa rOPU30HTAILHO PACIION0KEHHON IUIMHAPHIECKON TPpyObl AnaMeTpoM d
B OKPYXKAIOIIYIO CPey, €CIM TeMIlepaTypa CTEHKH TPYOBI £ , a TEMIIepaTypa BO3ayxa
t,. JlaHHBIC JIJIS pENICHMSI PUBEACHBI B TaOIHIIC 2.

Pexomenoayuu:
Koaguyuenm mennoomoauu onpedensimo uz KpumepuaibHulx ypasHe-
HUll menioomoauu npu nonepeunom oomexanuu. Ocoboe sHumanue oopamums Ha
8UO KOHBEKYUU, pedcuM meyeHus u onpeoensiowylo memnepamypy. Tennoghusuue-
CKUe napamempuvl 6030YXad PACCUUMBLEAMb C UCNOIb308AHUEM JTUHEUHOU UHMEPNOJisi-
yuu no memnepamype.
Jlyuucmoim menioobomenom npenedopeys.

TaOmuma 2.

Homep | #,°C | t,°C | du,MM Bun
BapH- KOHBEKIINH
aHTa
1 250 15 250 cBOOOIHAS
2 240 20 260 BBIHYXAeHHas (1 m/c)
3 230 25 270 cmemanHas (0,1 m/c)
4 220 30 280 cBOOOIHAS




5 210 25 290 BEIHYKJIeHHas (3 M/C)

6 200 10 300 cmemanHast (0,05 m/c)

7 190 5 310 cBOOOIHAA

8 180 0 320 BBIHYXEHHas (5 M/C)

9 170 -10 330 BEIHYKIeHHas (10 m/c)
10 160 -20 340 BBIHYXAeHHas (15 m/c)

332!8}13 3.0HpCI[CJII/ITI> IJIOTHOCTD JIYYHUCTOI'O TCIIJIOBOT'O ITOTOKA MCKAY ABYMsI
apaieJIbHO PACIIOJIOKEHHBIMU INIOCKMUMHU CTEHKaMM, UMCIOIIMMU TeMIIepaTypy 1 1
f2 1 CTCIICHU YEPHOTLI & U &2. Kak n3MeHuTCs HHTEHCUBHOCTH TEIIIO0OOMEHa Inmpu
YCTAaHOBKC 2KpaHa CO CTCIICHbIO YCPHOTEI &;.

Pexomenoayuu:
. Ycnosus mennoobmena cuumams cmayuonapuvimu. TennonpogooHo-
CMbI0 U KOHBEKMUBHBIM MENI000MEHOM 8 3a30pe MexCOy NAACMUHAMU npeHeOpeUb.
. B kauecmee sxpana 63amv moHKull MemaiiudecKuil Jucm.
Tabnuma 3.
Howmep & & & 1, °C T:,°C
BapHaH-
Ta
1 0,50 0,42 0,060 200 15
2 0,55 0,44 0,055 250 20
3 0,60 0,46 0,050 300 25
4 0,65 0,48 0,045 350 30
5 0,70 0,50 0,040 400 35
6 0,75 0,52 0,035 450 40
7 0,80 0,54 0,030 500 45
8 0,85 0,56 0,025 550 50
9 0,90 0,58 0,020 600 55
10 0,95 0,60 0,015 650 60
Kpurepuu oueHkn (MUCbMEHHbI OTBET)
v 100-86 6anioB - ecnu OTBET MOKa3bIBA€T TTyOOKOE U CUCTEMAaTH-

YEeCKO€ 3HaHME BCEro MaTepuaia Mo MpoBepseMOMY pa3jienly Kypca U KOHKPET-
HOTO Bompoca. CTyIeHT JEMOHCTPUPYET CBOOOJHOE BIIAJICHUE HAYYHBIM SI3bI-
KOM ¥ TEPMHUHOJIOTHEH COOTBETCTBYIOIIETO pa3jesia NUCIHUIUIMHBI, 3HAHUE OC-
HOBHOU JTUTEPATYPhl U 3HAKOMCTBO C JIOMOJIHUTEIFHO PEKOMEHIOBAHHOM JIUTE-
paTypoi, y0eAUTENbHO U3JIaraeT OTBET.



v 85-76 - GamioB - 3HAHHWE OCHOBHOT'O COJIEP’KAaHUS IIPOBEPSIEMOIO
paszena Kypca, yMEHHUE aHAJIM3UPOBAaTh OCHOBHBIE TIPOOJIEMBI B paMKax pasjena
JTUCITUTUINHBL, 3HAHWE BOXKHEUIINX padOT U3 CIIUCKA PEKOMEHIOBAaHHOM JINTEpa-
Typbl. B 11€710M JIorM4ecKkn KOpPEKTHOE, HO HE BCErja TOYHOE U apryMEHTHUPO-
BaHHOE U3JI0)KEHUE OTBETA.

v 75-61 - Gamn — MOBEPXHOCTHBIC 3HAHUS BaXKHEUIUX pa3/IeiioB
MporpaMMbl M COJIEpKaHMS pazjieNia JEKIIMOHHOTO Kypca; 3aTpyJAHEHUs C MC-
M0JIb30BAaHUEM TEPMHUHOJIOTUU y4€OHOM NHUCHIUIUIMHBI; HEMOJHOE 3HAKOMCTBO C
PEKOMEHJOBAHHOM JIMTEPATypOU; YAaCTUYHBIE 3aTPYJHEHHS C BBINOJHEHHEM
OPEAYCMOTPEHHBIX MPOrPAMMON 3alaHUM; CTPEMIICHUE JIOTUUECKU OIpPENEIIECH-
HO U MOCJIEIOBATENIBHO U3JI0KUTh OTBET.

v 60-50 OGanmoB — He3HaHUE, JTUOO OTPHIBOUHOE IMPEACTABICHUE O
npeiMeTe Kypca B paMKax yuyeOHO-MPOrpaMMHOIO MaTepuala; OTCYTCTBHE JIO-
TUYECKOM CBSI3U B OTBETE.
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MMacnopt ®OC

IO AUMCHUIIIINHE ((TepMOI[I/IHaMI/IKa " TCILIoNCpCaada»

Koa u ¢popmyanpoBka
KOMIIeTEHIIN U

Jransl GopMHPOBaHNA KOMIIETEHIIHH

OIIK-1. Crtoco6HOCTh
pemarh 3a7a4u, OTHO-
csmuecs K npodeccu-
OHaJILHOM JesTEIHLHO-
CTH, TIPUMEHSIST METOTBI
MOJICTUPOBAHMUS, Ma-
TEMaTU9YeCKOro aHaIH-
3a, €CTECTBCHHOHAYY-
HBIC U OOIICUHKCHEP-
HBIC 3HAHUS

3HaeT

MOCTIeJHAE TOCTIKEHUS HAYKU M TEXHUKH B 00JIaCTH U3yde-
HUS CTIOCOOOB Mepe/iauy TeIuia B TEXHOJOTHYECKUX MPOIeC-
cax, amnmaparax M ycTpohcTBax

YmMmeer

CBA3bIBATh KOHKPETHBIE JOCTUKCHUA HAYKH U TCXHUKU C PE-
MICHUEM HpO6J'I€MBI TeIionepeaad B COOTBETCTBYIOIIUX
YCIIOBUAX pa6OTBI TCIUIOBBIX arperaTos,

CaMOCTOSTCIIbHO U TBOPUYCCKU MCIIOJIB30BAaTh OCHOBHBIC 3aK0-
HbI U METOZbI TEPMOAMHAMHKHU U TCILJIOIIEpEaaAYN

Bnaneer

MCTOJaMM pacy€Ta OCHOBHLIX IMPOLICCCOB TCIUIONICPCAadHn,
0COOCHHOCTSIMHU IIPUKIIATHOT'O UCIIOJIB30BaHUA TCOPUHN B YCII0-
BUAX IPAKTUKU

[MK-12. CriocoO6HOCTB
BBITIOJIHATH PA0OTHI 1O
MPOEKTUPOBAHUIO TEX-
HOJIOTHUYECKHX MPOIEC-
coB He(hTera3oBoro
MPOU3BOJICTBA B COOT-
BETCTBUH C BEIOpaHHOMH
chepoit mpodeccuo-
HAJIbHOU JEATCILHOCTH

3Haer

OCHOBHBIE TOHATHS U 3aKOHBI TEPMOJMHAMHKH, a TakkKe Mpo-
LECCOB TETUIONPOBOJHOCTH, KOHBEKTHBHOTO TEIUIOOOMEHA B
oxHo(asHOU cpene, TerioodMeHa mpu (a3zoBbIX NPEBpaIICHHU-
SIX, JIYYUCTOTO TEIIOOOMEHA, HEOOXOAUMbIE B 00J1aCTH 3KCIIC-
PUMEHTAJIFHOTO M PAcYeTHO-TEOPETHYECKOTO HCCIICOBAHMS
MPOIIECCOB TEIIONEPeaayl B TEXHOJOTHYECKHX IpOLEeccax,
Pa3NMYHBIX anmapaTax | ycTpohcTBax

VmMmeer

PacCUUTHIBATh MPOIECCHl TEIUIOMPOBOJIHOCTH, KOHBEKTHBHOTO
TeriooOMeHa B ofHO(a3HOU cpene, TerioodMeHa mpu ¢a3o-
BBIX MPEBPAIICHUSX, JYYUCTOTO TEIIOOOMEHa Mo (GopMyliam,
MPUBOJUMBIM B COOTBETCTBYIOIIEH Y4eOHOW M CIpaBOYHOU
JTUTEepaType

Bnaneer

HaBBIKAMHM 3KCIEPUMEHTAILHOIO HCCICAOBAHMS MPOIECCOB
CTallMOHAPHON U HECTAIlMOHAPHOW TEIUIONPOBOAHOCTH, CBO-
00IHOW W BBIHYXJICHHOW KOHBEKIMH B OJHO(A3HOH cpee,
TerooOMeHa Tpu (a3oBbIX MPEBPALICHUAXK, TYIUCTOTO TEILIO-
oOMeHa, MPOTEKAIOINX B KOHKPETHBIX TEXHUUECKUX CUCTEMax

Ne Kontponupyemsie Komp! u aTamsr hopMupoBaHus OIICHOYHBIC CPEICTBA
/i pa3aeibl AUCIUILTHHE KOMICTCHITHIA Texymmmit HPOMEIKYTOUHAs
KOHTPOJIb aTTecTalus
TexHuueckas OIIK-1 | 3naert: YO-1 (Bompocst | YO-1
TEPMOJAUHAMUKA nociaeaHue  NOCTHXKCHHUA | ms Tekyuieil | Bonpocsl k
HAyKHM M TEXHUKH B 00Ja- nposepku 1-48) | zauery 1-18
CTH W3y4YeHHUs CIOco00B 1P-2
mepesady Termia B TEXHO-
JIOTHYECKUX  TpoIeccax, (KOHTpOJTEHBIE
annaparax u ycrpoiicteax | 38/auH)
YwMmeer:
CBS3BIBATh  KOHKPCTHBIC




JIOCTHIKCHUSI HAYKH U TeX-
HUKH C pEHIEHHEM Mpo-
6JeMbl  TEIUTONEPEaUn B
COOTBETCTBYIOIIUX  YCIIO-
BUSIX PabOTHI  TEIUIOBBIX
arperaros,

CaMOCTOSITENIbHO M TBOP-
YEeCKH HCII0JIb30BATh OC-
HOBHbBIE 3aKOHBI U METO/IbI
TEPMOJMHAMUKHA U TEIUIO-
nepenaqn

Buageer:

METOJaMH pacdera OCHOB-
HBIX TPOIIECCOB TEIUIONe-
penayn, OCOOCHHOCTSIMH
MPUKIAJTHOTO  UCIIOJB30-
BaHUS TCOPHUU B YCIOBUSX

MPaKTHKH
Teopus TemooomMena IIK-12 | 3naer: YO-1 YO-1
OCHOBHBIC TIOHATHS M 3a- | (BOIIPOCHI JUIst Bompocs K

KOHBI TEPMOJWHAMUKH, a
TaKXe IPOIECCOB TEILIO-
MIPOBOTHOCTH, KOHBEKTHUB-
HOTO TEIIOOOMEHA B OJ-
HOa3HOH cpenme, TeIwIO-
obmena nipu (ha3oBBIX TIpe-
BpalleHUsX,  JyYHCTOTO
TEII000MeHa, HEOO0XOIH-
MbIC B O0JIACTH SKCIEpH-
MEHTAJIBHOTO M PACUCTHO-
TEOPETHYCCKOTO HCCIICIO-
BaHUS MPOLECCOB TEILIO-
mepesadd B TEXHOJIOTHYe-
CKHX TIpoIleccax, pa3imd-
HBIX ammnapaTtax M yCcTpoiu-
CTBax

YmMmeer:

paccUMTHIBATH  POLECCHI
TETJIONPOBOAHOCTH, KOH-
BEKTHBHOTO TEIIOOOMEHa
B oxHOo(da3HO# cpene, Tel-
nmooOMeHa Tpu  (Ha30BBIX
MIPEBPAILCHUSX, TYYHUCTOTO
TerooOMeHa 1o (opmy-
JIaM, TIPUBOJIUMBIM B COOT-
BETCTBYIONIECH ydeOHOW u
CIIPABOYHOM JIUTEPATYPE

Buageer:

HaBBIKAMH  SKCIIEPHMEH-
TAIBHOTO  WCCIICIOBAHUS
MPOIIECCOB CTAIIMOHAPHOM
U HECTAIMOHAPHOU TETUIO-
MIPOBOJTHOCTH, CBOOOHOM
U BBIHYXKICHHOW KOHBCK-
ouu B ofHO(a3HOU cpene,
TerooomMena mpu  (aso-
BBIX TIPEBPALICHUAX, Y-
YHCTOTO TEIUI00OMCHA,
MIPOTEKAIOMNX B KOHKPET-
HBIX TEXHWYECKHX CHCTe-
Max

TeKyIlel npo-
Bepku 49-90)
I1P-1
(TecToBbIe
3aJIaHus)
I1P-2
(KOHTpOJILHBIC
3a/1a4m)

3auery 19-44




BOl'[pOCI)I AJIA TEKYIIEIro KOHTPOJIA IO OTACJIBHBIM pa3jaeJdaM JTUCHHUILINHBI
(VO-1)

Paszpnen 1. Texuuveckass TepMOAUHAMMKA
Tepmonnnamuyeckoe pabouee Teo.
AHaIUTUYECKOE BBIPAXKEHUE MEPBOr0 3aKOHA TEPMOJIMHAMUKH.
Brruncnenue snTponumu.
[TapameTpsl COCTOSIHHSI TEPMOAMHAMUYECKOTO paboyero Tena (JaBieHue).
Ca3p Mmexay TernoeMkoctsamu Cp u Cv.
[TapameTpsl COCTOSIHHS TEPMOAMHAMUYECKOTO paboyero Tena (Temneparypa).
[TapameTpsl COCTOSIHUSI TEPMOAMHAMUYECKOTO padouero Teina (yaeabHbli 00b-
eM)
8. DHTanbnus- GYHKIHS COCTOSIHUS.
9. VYpaBHEHHE COCTOSHUS UEATBLHOIO raza. Y HUBepcajabHas ra3oBas IOCTOSIHHAS
10.M30x0pHBIi Ipo1iecc.
11.U306apHsIii npouecc.
12.M30TepMHUUECKHil TpOLECC.
13.AnunabatHeIil mporiecc.
14 TlonuTponHeIil npouecc.
15.CMmecu ra3os, 3aJjaHHbIE 00BEMHBIM COCTaBOM.
16.Bprurcnenue TerioeMKOCTH B MOJIUTPOITHOM MPOIIECCE.
17.Kpyrosbie npo1eCcChl NN HUKJIBI.
18.PeanbHble ra3bl.
19.11pamoit nuk.
20.VMcTuHHas Wi MTHOBEHHAs TEII0EMKOCTh. M3Menenue termnoemkoctu ot 0 10
OECKOHEYHOCTH.
21.TemmoeMKOCTh B M30XOPHBIX U N300apHBIX MPOIIECCax.
22.0mnpeneneHue 3HTPONUU B U30XOPHOM MPOLECCE.
23.BbluncieHre TemI0EMKOCTH.
24.0OmnpeneneHue SHTPOMUU B ©300apHOM IpolLiecce.
25.BbluncaeHne TEeIIOThI.
26.0npeneneHue 3HTPONUU B U30TEPMUUYECKOM IIPOLIECCE.
277.BbluncieHre TeIIOThI U TEMI0EMKOCTH ISl CMECH Ta30B.
28.CBoICTBA BIAXHOT'O BO31yXa.
29.Pa6ora.
30.0npeneneHne HTANBIIUK BJIAXKHOTO BO3AyXa
31.BHyTpeHHsIs1 SHEprusl.
32.9uTponus — QYHKIUS COCTOSHUS.
33.BblunciieHre BHYTPEHHEN SHEPTHUU.
34.1I3MeHeHre TEIIOBIa)KHOCTHOTO COCTOSIHUS BJIAXKHOTO BO3/yXa.
35.1pouecc HarpeBa U oxJaxaeHus Bo3ayxa B [-d nuarpamme.
36.IIpsamoii nuki KapHo u ero ananms.
37.06patubiii nuki KapHo u ero ananus.
38.DOpMyYIUPOBKH U COJIEPAKAHUE BTOPOTO Hauana TEPMOAUHAMHUKHU.
39. AHAIIUTHYECKOE BBIPAKEHUE BTOPOTO Hayajaa TEPMOJUHAMUKH.
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40.Bpruncnenre SHTPOINUU UEATBHOTO rasa.

41.TlonsiTrie 00 OOpaTUMBIX U HEOOPATUMBIX TIPOIIECCAX.

42 IlepBoe 1 BTOpOE HaYana TEPMOJUHAMUKY 711 OOPATUMBIX U HEOOPATUMBIX
IIPOLIECCOB.

43.2OHTponus 3aMKHYTOM TEPMOJIUHAMUYECKONU CUCTEMBI.

44.CTaTUCTUYECKOE BBIPaKEHNE BTOPOrO HAavajia.

45.I"'paHuipl MIPUMEHUMOCTH IEPBOTO M BTOPOTO Ha4yasla TEPMOIMHAMHUKHU.

46.Iuarpamma T-S u ee cBoiiCTBa.

47 .Ilpoueccel B koopauHaTax T-S.

48.11uka Kapuo B koopaunarax T-S.

Pa3zneun 2. Teopus TermioodmMmena

49.KaxoBa ¢pu3ndeckasi CyIIHOCTb E€peJauH TEIIOTHI MPH TEIJIONPOBOAHOCTH?

50.C moMoIIbI0 Yero OCYUIECTBIIAETCS TEIIO0OOMEH MpU KOHBEKIIUN?

51.C nmoMoIIpI0 Yero OCYUIECTBISAECTCSA TYYUCTHINA TEMI000MEH?

52.Yto Takoe TeMieparypHoe noJie?

53.Yr1o0 Takoe TeMnepaTypHblil rpaiueHT?

54.Kak 3anuceiBaercs ypaBHeHue Oypoe?

55.YT0 Takoe TenaoBOi NOTOK U MJIOTHOCTh TETJIOBOTO MOTOKA?

56.Kak onpenenserca TeMIepaTrypHbIid Harop?

57.Y9to Takoe KO3()PUIIMEHT TEIIOMPOBOJHOCTH, B KaKUX €IMHULIAX OH H3MeEpsi-
ercs’?

58.YUT0 Takoe ycioBUS OHO3HAYHOCTH, KAK OHU MOAPA3AEISIOTCS?

59.11o kakoMy 3aKOHY M3MEHSETCSI TEMIIEpATypa B OJHOCIOMHOW MJIOCKOW CTEH-
ke?

60.0T KakuX BEJIMYMH 3aBUCHUT TEILIOBOM NOTOK, MEPEIaBAEMbII TEIJIONPOBOIHO-
CTBIO YEPE3 OJTHOCIOMHYIO IIJIOCKYIO CTEHKY?

61.00bsICHUTE TOHITHE KTEPMUUYECKOE COMPOTUBIICHUE CTCHKI.

62.0T KaKuX BEJIMYUH 3aBUCUT TEIUIONPOBOJHOCTh OJHOCIONHON IUIMHApPHUYE-
CKOM CTEHKH?

63.YT1o Takoe CI0KHBIN TETII000MEH?

64.Yto Ha3biBaeTCs Temonepeaadeit? [Ipusenure npuMepsl TEIIONEPEAAUH.

65.BbIBeIUTE OCHOBHOE YpPAaBHEHHME TEIUIONEpeaayu Il OJHOCIOMHOW IIOC-
KOW CTEHKHU.

66.YT1o Ha3piBaeTCs KO3 GUIIMEHTOM Terionepeaaun?

67.UT0 Ha3bIBACTCA IOJHBIM TEPMHUYECKUM CONPOTUBICHUEM, M M3 KaKHX
BEJIMYMH OHO CKJIAJbIBACTCS?

68.Ilepenaya TenmiaoOTHl Yepe3 MHOTOCIONMHYIO IJIOCKYH CTEHKY U KO3(puiu-
€HT TeIUIONEPeIayu AJisl Hee.

69.Ilepenaya TEmIOTHl Yepe3 OAHOCIOMHYIO LWJIMHIPUYECKYHO CTEHKY: BBIBOJ
YpaBHEHUS.

70.TeroBoil MOTOK W KO3(DPHUIMEHT TemIonepeaayd 4epe3 MHOTOCIOMHYIO
LHUJIUHAPUYECKYIO CTEHKY.

71.YT0 Ha3pIBae€TCs KPUTHYECKUM AUAMETPOM H3O0JLILUHU, U KAK OH ONpENeIsaeT-



ca?

72.Kakue TpeOyroTcs yCI0BHS, YTOOBI 30N yMEHbBIIAIA TOTEPH TETIIIOTHI?

73.Kaxkoe cymecTByeT oO1iee mpaBuiIo JJisi HHTCHCU(UKAIIMH TETIOTIepeadun?

74.00bsicHUTE 001IIME 3aKOHOMEPHOCTH HECTAIIMOHAPHBIX MPOLIECCOB.

75.UT0 Ha3bIBACTCSI KOHBEKTHBHBIM TETLLIOOOMEHOM?

76.Yt0 Takoe temioHocutens? Kakue TEITOHOCUTENN HCIIONb3YIOTCS B TEXHHUKE
U1 TIPOLIECCOB TETJIOMaccooOMeHa?

77.Kakue puznueckue CBOWCTBA TEIJIOHOCUTEINICH BIMSAIOT Ha TEMI000MEH?

78.YT0 HA3bIBAIOT TEILIOOTHAYEH?

79.KakoB (pu3MuecKuil CMBICI M €AMHMIBI U3MEpPEHUs Kod(DPuImeHTa Tero-
otmaumn?

80.3anummre ypaBHeHue HpioToHa-PuxmaHa 1 0OBSICHUTE BCE BXOJSIIUE B HETO
BEJIUYMHBI.

81.Yto Takoe Teopus MoA0OHS U JIJIsl UEerO OHA MpeIHa3HaueHa?

82.Kak ¢ moMoIpi0 KpUTEPHATBPHOTO ypaBHEHUST KOHBEKTHBHOTO TEIIOOOMEHA
onpenenuTh KO3PPUIIUESHT TEII00TAaYN?

83.KakoBbl OCHOBHBIE OCOOCHHOCTH JTyYHUCTOTO TEII00OMeHa?

84.Kakue Tena Ha3bIBAIOTCS aOCOMIOTHO YE€PHBIM, aOCOMIOTHO OENbIM U a0COIIOT-
HO MPO3payHbIM?

85.Kak omnpenensiercss MOBEPXHOCTHASI MJIOTHOCTh IMOTOKA HUHTETPAIbHOIO W3-
Ty4yeHus?

86.B uem cymHocTh 3akoHOB [Inanka u Buna?

87.KakoBO MpakTUYEeCKOE MPpUMEHEHUE 3akoHa BuHa?

88.B uem cymHocTth 3akoHa Ctedana — boiabiimana?

89.B uem cymHocTh 3akoHa Kupxroda?

90.3akon JlambGepTa. [l kKakux TeJ OH MPUMEHUM?

IlepeyeHb TUIIOBBIX BOPOCOB 1Jis 3a4eTa (YO-1)

1. PaGouee Temo. OCHOBHBIC TTApaMETPhl COCTOSIHHS pa00dero Teia, uX €IUHUIIBI
W3MEpPEHMUSL.

YpaBHEHHUE COCTOSIHUSA UICAIBHOTO Iasa.

OCHOBHBIE 3aKOHBI UJI€ATLHBIX Ta30B

TennoeMkocTs (ynenbHas, MaccoBasi, 00beMHasi, MOJISIpHasi ).

HctrHHasA 1 cpeHss TEMIOEMKOCTH.

N3ob6apHas u n30xXxopHas TEIJI0EMKOCTH, ypaBHeHHE Maiiepa.

TennoemMKocTh CMECH Ta30B.

PaboTa pacuupenus pabodero Tena B KOOpJIMHATAX P-V.

9. CymHocTs [-ro 3akoHa TEpMOIUHAMUKH.

10. DHTanenus rasa.

11. DHTponus.

12. Temnosas TS-auarpamma.

13. TIpouecchl U3MEHEHUSI COCTOSTHUS UJICANIBHBIX Ta30B B P-V KOOpJIMHATAaX.

14. TIpouecchl U3MEHEHUSI COCTOSTHUSA UJI€ANIbHBIX Ta30B B T-s KOOpMHATAaX.

15. Cymuocts u hopmynupoBku 1I-ro 3akoHa TepMOIUHAMUKYN. AHATHTHYECKAs
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16.

17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.

31.
32.

33.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

3anuchk [I-ro 3akoHa TEpMOAMHAMUKW. .

[lonsiTre peanbHOro ra3a, 0OCOOCHHOCTH BHYTPEHHEH SHEPrHH peabHBIX ra-
30B.

[ToHsiTHE peaIbHOTO ra3a, CAXUMAEMOCTh PEAJIbHBIX ra30B.

VYpasuenue Ban-gep-Baanbca.

Crioco0b1  TemonepeHoca (TerIonpOBOAHOCTh, KOHBEKIINA, TEIJIOBOE U3ITY-
YeHHe).

[TonsiTue TemnepaTypHOTo 1oJisi (0IHOMEPHOE, ABYXMEPHOE, TPEXMEPHOE).
[ToHATHE N30TEPMUUYECKUX TOBEPXHOCTEN U TEMIIEPATYPHOTO TPAIUCHTA.
3akoH Dypsbe.

KoadduimeHT TemnonpoBoJHOCTH ra30B, KUJIKOCTEN, TBEPABIX TEIl.
Koaddumment remnepatyponpoBoiHOCTH.

VYcnoBrst 0THO3HAYHOCTH JJIs MPOLECCOB TEILIOIPOBOAHOCTH.

['pannunsbie ycnoBus 1-ro, 2-ro, 3-ro pojaa.

3akoH Herotona-Puxmana.

KoaddumumenT Teroornaun

TeronpoBOIHOCT, OJHOCIOMHOW TJIOCKOW CTEHKH HPHU CTALMOHAPHOM pe-
KUME.

TermonpoBOIHOCT, MHOTOCIIOWHOW TIJIOCKOW CTEHKH NMPU CTALMOHAPHOM pe-
KUME.

OKBUBAJIEHTHBIN KOA(P(UIMEHT TEMJIONPOBOAHOCTH.

Teruonepenaya yepe3 OJHOCIONHYIO TJIOCKYI0 cTeHKy. Koadduument rter-
JonepeaauH.

Tennonepenada yepe3 MHOTOCIOWHYIO ITJIOCKYIO CTEHKY. [loHsiTHe Tepmuye-
CKOT'O CONPOTHUBIICHUS JJIsI MHOTOCIOMHOM MJIOCKON CTEHKH.
TennonpoBOAHOCTh HUIUHAPUYECKOW OJHOCITIOMHON CTEHKHMU.
TennonpoBOIHOCTh HMIIMHAPUYECKON MHOTOCIIOMHON CTEHKH.
Tennonepenaya yepe3 UUIMHAPUYECKYIO CTEHKY.

Kputnuecknii 1uameTp TETIOBOW H30JISILUN.

TennooOMeH U3Ty4eHHEM, OCHOBHBIE TIOHSTHSI.

3akon Credana-bonbimana.

3axon JlambepTa.

3axon Kupxroda.

3akoH [lnaHka.

3akoH Buna.

Paznuunbie ciiydan TenmiaooOMeHa M3IydeHUEM (MEXIy IByMs Napaylieib-
HbIMU CTEHKaMH; MEXIY ABYMS TE€JIAMH, U3 KOTOPBIX OJTHO HAXOAUTCSA BHYTPH

JPYroro)

IIpuMepbI TUNIOBBIX KOHTPOJILHBIX PA0OT ISl TEKYIIero KOHTPOJIs
no pasaenay l. Texuuueckas tepmoannamuka (I1P-2)

ITucemMeHHO PEUINTD CICAYOIIMEC 3aAa49K:

KonTtposarHas pabota Nel papuant 1




1) OnpeaenuTh MaccoOBBI COCTAB Ta30BOM CMECH, COCTOSIIIEN U3 YIIEKUCIIOrO
raza u a3oTa, €CJId U3BECTHO, YTO MaplHAIbHOE JABJICHUE YTIIEKUCIIOTO ra-
3a Pco, = 2.8 6ap, a naBneHue cMecu pg,, = 6 Oap.

2) Bo3nyx B konmudecTtBe 5 M3 mpu naBnenun P=3 Gap u temmepatype t1=250
C narpeBaetcs npu noctostHHoM fasiienuu 10 t2=1400 C. Onpenenuts Ko-
JIMYECTBO MOJBEICHHOTO K BO3AYyXY Tera, cuntasi CP = const.

3) B nomemennn o66émMom V = 28 M3 HaxoauTCs BO3AYyX Ipu napieHuu Pl =
740 mMm.pt.cT. U Temneparype t1 = 10 °C. IIpu noaBoae Temnia IaBiICHUE
Bo3pocio a0 P2 = 1,35 6ap. OnpenenuTs KOTUYECTBO MOABEACHHOTO TeET-
aa.

[TucpMEHHO PEeIIUTh CIEAYIOIINE 3a1aUH:
KonTtposarHas pabota Ne2 papuant 1

1) Onpenenuts notepro Temiotel Q, BT, uepe3 cTeHKy U3 KpacHOro KUpIuya
nuHOM 1 = 5M, BeicoTol h = 4M u TommmHOM 6 = 0,250M, ecnu Temmnepa-
TYypbl Ha MOBEPXHOCTAX CTeHKHU nojjepxkusarotca tcl=1100C u tc2=400C.
Koaddunment termnonpoBognocty kpacHoro kupruda A=0,70B1/(m 0C).

2) Mapomposoa auametpom 170/160 MM MOKPBIT IBYXCIOMHON H3OJSIUCH.
Tommuna nepBoro crnost d2=30mm u BTOoporo d3=50mMm. KoaddunmenTs
TEIUIONPOBOAHOCTH TPYOBI M M30-JIALIMKA COOTBETCTBEHHO paBHBI: A1=50),
A2=0,15 u A3=0,08 B1/(M:0C). Temneparypa BHyTpEeHHEW MOBEPXHOCTHU
napornposoaa t1=3000C u BHemHell noBepxHocTH u3oassuuu t4=500C.
Omnpenenuthb TEMJIOBbIE MOTEPU METPA JJIMHBI TPYOOIPOBOIA.

Ilepeyennb 3a1a4 1JI1 BBINOJTHEHUSI KOHTPOJIbHBIX 3aIaHUM JIA
TeKylero KOHTpoJisi mo pasaedy Il. Teopus remsooomena (ITP-2)

1. BbIUMCIUTh IUVIOTHOCTH TEIUIOBOTO MOTOKA Y€pe3 IUIOCKYH0 OAHOPOJHYIO CTEHKY,
TOJIIIMHA KOTOPOW 3HAYMUTEIHHO MEHBIIE IIMPUHBI M BBICOTHI, €CIU CTEHKA BBITIOJI-
HeHa: a) u3 cranmu, A=40B1/(Mm °C); 6) us 6etona, A=1,1B1/(m °C); B) n3 muaromuro-
Boro kupruua, A=0,11B1/(m °C). Bo Bcex Tpéx ciydasx TOJIIMHA CTEHKH d=50MM.
TeMnepaTypbl Ha IIOBEPXHOCTAX CTEHKH MOJIEPKMBAKOTCS MOCTOSHHBIMU: t.1=100°C
¥ t=90°C.

2. Onpenenuts noTepro TemioTel Q, BT, yepe3 cTeHKy U3 KpacHOro KUpHu4ya JIJIUHOM
[=5wm, BbicoTON h=4M u Tommmuo#i 6=0,250M, eciau TeMreparypbl Ha MOBEPXHOCTSIX
CTCHKU MOJJICPKUBAOTCS t1=1 10°C wu t,=40°C. KoadduumeHT TennonpoBogHOCTH
kpacHoro kupruda A=0,70B1/(m °C).

3. Onpenenuth NOTEPH TEILIa YEPE3 KUPIUYHYIO CTEHKY JJIMHOM 5M, BBICOTOHN 3M U
TOJNIIMHON 250MM, €CM Ha MOBEPXHOCTAX CTEHKU IMOAJEPKUBAOTCS TEMIEPATYPHI
t;=20°C u t,=-30°C. Koappunuent rernonposoanoctu kupruya A=0,6B1/(m-°C).



4. Onpenenuth KOAPGUIMEHT TEIUIONPOBOJHOCTH MaTepuana CTEHKH, €CJIH TpH
TomuHe ee 5=40MM 1 pasHOCTH TeMIeparyp Ha noBepxHocTsax At=20°C; mIoTHOCTE
TEIIOBOTO MOTOKa q=145 Br/M?.

5. OmpenenuTh TEMJIOBOM MOTOK ( 4Yepe3 IUIOCKYIO IMIAMOTHYIO CTEHKY TOJIIMHON
6=0,5M W HaWTH JEHCTBUTENBHOE pacmpeaeienure teMueparypsl, eciu t,=1000°C wu
t,2=0°C u A=1,0(1+0,001t) Bt/(m-°C).

6. OnpenenuTh MOTOK TEIIa, IPOXOAAIIMN Yepe3 | M? CEHKU KOTJIa ¥ TEMIIEPATYPY
BHYTPEHHEH MOBEPXHOCTHU KEJIEZHOTO JIMCTA (0] HAKUIIBIO), €CIM TOJIIIMHA CTEHKH
8=20Mm, KoddumeHT TerronpoogHocTH Marepuana A=50 B1/(M°C) u ¢ BHyT-
pEHHEH CTOPOHBI CTEHKA MOKPHITA CIIOEM KOTEJIIbHOM HAKWIUA TOJIIIMHOU 0,=2MM C
ko> dunmentom remnonposogHocTu A,=1,0 Br/(M-°C). TemnepaTypa HapyKHOU MO-
sepxHocty t;=250°C u BayTpennei t;=200°C.

7. Onpenenuth 3HaYeHHE SKBUBAJIIEHTHOTO KO3 PUIIMEeHTa TeMIONPOBOJHOCTH MaKe-
Ta JINCTOBOTO TPAHC(POPMATOPHOTO KeJie3a U3 N JIUCTOB, €CIU TONIIUHA KaXKI0TO JIH-
cta 0;=0,5MM 1 MeXly HUMHU MTpoJioxkeHa Oymara Tonmuaou 8,=0,05mMm. Koaddu-
LMEHT TEIIONPOBOAHOCTH xkene3a A =60Bt/(M-°C) u 6ymaru A,=0,15B1/(m-°C).

8. IloTHOCTH TEMJIOBOrO MOTOKA Yepe3 IJIOCKYI0 CTEHKY TOJMIIMHONH 0=50MM ,
q=70B1/M?. OnpenenuTh pasHOCTh TEMIIEPATYP Ha MOBEPXHOCTAX CTEHKH U YHUCIEH-
HbI€ 3HAYCHMsI TPAJMEHTa TeMIIEpaTyphl B CTEHKE, €CJIM OHA BHINIOJHEHA: a) U3 JarTy-
au, A=70B1/(M°C), 6) m3 xpacmoro kupmmua, A=0,7Bt/(M:°C), B) u3 mpoOxu,
A=0,07B1/(m°C).

9. CranpHasi CTEHKa KOTJIa TOJIIUHONW 20MM MOKpBITA cioeM Hakumu 2mMM. Koaddu-
IIMEHT TEIIONPoBoAHOCTH cTamu A1=58B1/(M-°C), makumu A=1,05B1/(m-°C). Tem-
nepaTypa 4uCTOM MOBEPXHOCTH CTeHKH KoTiaa pasHa 310°C, a mOBEPXHOCTH HAKHUITU
105°C. BbluMciuTh yAENbHBIA TEIJIOBOW MOTOK YEPE3 CTEHKY W TEMIEPATypy B
MJIOCKOCTH KacaHHs MeTasuia.

10. Bpruucauth moTepro TeIjia Yepe3 eIUHHUILy OBEPXHOCTH OOMYPOBKHU MapOBOTO
KOTJIa B 30HE pa3MEUICHHs] BOJSHOTO SKOHOMaii3epa M TeMIIepaTypbl MOBEPXHOCTH
CTEHKH, eciu ee TonmmuHa 250MM, TemnepaTypa rasos 700°C, a temneparypa Bo3ay-
xa B koTenbHoi 30°C. Koa(puIMEHT TEMIO0TaaYH OT Ta30B K IIOBEPXHOCTH CTEHKU
cocrapuser 20 Br/(mM2-°C) u ot crenku k Bo3ayxy 10 Br/(m?-°C). Koo dumuent ten-
nonposoaHoctu crenku 0,6 B1/(m-°C).

11. ITaponpoBoa auamerpom 170/160 MM MOKPBIT ABYXCIONHHOMN H3ossiiiueit. Tommm-
Ha 1mepBoro cios 6,=30MM u BTOporo &;=50MM. KoaduimeHTs! TemIonpoBoAHOCTH
TpyObl M M30ISMLUU COOTBETCTBEHHO PaBHBL A=50, A=0,15 u 1;=0,08 Br/(M-°C).
TemnepaTypa BHyTpeHHeH MoBepxHOCTH maponposoaa t,=300°C u BHewmHed mo-
BepxHOCTU uzosinun ty=50°C. OnpenenuTs TEMIOBLIE OTEPU METPA JUIMHBI TPYOO-
IPOBO/JIA.

12. TpyOy BHemHUM quameTpoM d=20MM HEOOXOIUMO MOKPBITh TEIJIOBOM U30JISIIH-
ei. B xadecTBe M30IA1IMU MOXKET OBITH B3ST acOecT ¢ KOI(POUIIMEHTOM TEIIONPO-
BogHOCTH A=0,1 BT1/(M-K), K03duiiueHT Teninoornauyn BO BHEIIHIOW Cpeay OL=>5
B1/(M*-K). LlenecooOpa3Ho M B JAHHOM CIydYae MCIOJL30BaTh acOECT B KAUECTBE
MaTepuana sl TeTIJI0BON U30JISAUN?



13. Onpenenuts TEIIOBOM MOTOK 4epe3 1M maponpoBoaa ¢ BHYTPEHHUM JTUAMETPOM
140MM ¥ TONIIMHON CTEHKH SMM, U30JIMPOBAHHOTO ABYMSI CIIOSIMU M3OJSIIUH O=25
MM, 0=50 wmm. KoadpduuueHTsl TEenjIonpoBOAHOCTH COOTBETCTBEHHO pPABHBI:
M=50B1/(m-°C), A, = 0,035B1/(M-°C), A3 = 0,11B1/(M-°C). Temneparypa Ha BHYT-
penHeil moBepxHocTH Tpybomposoaa t;=250°C, Ha HAPYKHOM IMOBEPXHOCTH H30JIs-
nun t4,=50°C. Kax U3MeHATCS TEIJIOBbIE IIOTEPH, ECIIU CJIOM 30U IOMEHATH ME-
cramu’?

14. BpraucnuTh noTepro Temia ¢ 1 m.M. HeU30JMPOBAHHOTO TPYyOONpPOBOAA TUAMET-
pom d,/d; = 150/165MM, TTpOJIOKEHHOTO Ha OTKPHITOM BO3/yX€, €CJIM BHYTPHU TPYObI
POTEKAaeT Boga co cpexHedl temmeparypoii 90°C, a TeMmepaTypa OKPYKArOIIETO
Bosayxa — 15°C. Koodpduuuenr TemmonmpoBOmHOCTH  Marepuana  TpPyObI
A=50B1/(M-°C). KoopduuueHar TemmooTmaud oOT BOABI K CTEHKE TPYOBI
1000B1/(M*°C) u ot TpyOBI K OKpyx)aromeMy Bo3ayxy 12Bt/(m*-°C). Onpenenuts
TeMIIepaTypbl Ha BHYTPEHHEN 1 BHEITHEH TOBEPXHOCTH TPYOBDI.

15. HaiiTu TonmuHy U30J1510UU U3 MaTepralia ¢ Ko3(p(UIUEHTOM TEIJIONPOBOAHOCTH
0,18B1/(M-°C) pu ycnoBuu, uTo6bl noTepu Tema He npesbimann 0,5% oT o01iero
teroBoro noroka. [Taponpooa umeer nuamerp 100mMm, nouny 100Mm, pacxon mapa
cocrapuset 0,3 Kr/cek, TemmepaTypa okpy karomero sosayxa 25°C, temnora KoH/IeH-
caiuu 1945k JIx/kr, £,=200°C, o, = 5000B1/(M?*°C), 0, = 10B1/(M>°C).

16. OnpenenuTs TONMMHY OOMYPOBKH KOTJIa, €Clii Temieparypa razos 800°C, Tem-
neparypa okpyxaromei cpeasl 20°C, SKBUBaNEHTHBIN KOY(P(UIMEHT TEMIONPOBOI-
Hoctr 06myposku 0,8 Br/(m-°C), k0>p(PULHEHT TEMI00TAaYM OT ra30B K CTEHKE U OT
CTEHKHM K OKPYKaromei cpesie cooTBeTCTBeHHO paBHbI 60 u 15 Br/(m?-°C). Temnepa-
Typa Hapy>XHOM MOBEPXHOCTH 0OMYPOBKH HE JOJKHA TpeBbimath 55°C.

17. II1OTHOCTH TEMJIOBOIO MOTOKA Yepe3 IUIOCKYI0 CTEHKY Oaka Mpu Temrneparype ra-
308 1100°C u temmneparype Boasl 180°C cocrasmser 50 000 Br/m?. Kosdduument
TEMmIooTAa4Yn co cTopoHkl Boasl 5000 B1/(M?-°C). Onpenenuts k03QpuIMEHT Termo-
OTJa4Hl CO CTOPOHBI ra3oB, KOA((OUIKMEHT TeIuionepenadu U TEMIEPaTypbl MOBEPX-
HOCTel Oaka, eciu ee TonmuHa 12MM, K03()PHUIIMEHT TeIIONPOBOAHOCTH MeTallia 56
B1/(m-°C).

18. OnpenenuTh MOTEPIO TEIUIOTHI C TOBEPXHOCTH 1M HEM30JIMPOBAHHOTO TPYOOIPO-
BOJIa, €CJIM €T0 BHYTPEHHUM TuaMeTp 76MM, TOJIIMHA CTEHKH 3MM, KOAPOUIIUEHT ee
tertonposoanoct 50 Br/(m-°C). Temneparypa soasl 95°C, napyskHas temneparypa
15°C. KosppuuuenTt Termnooraaun ot Boasl K creHke tpyosr 5000B1/(M?-°C) u ot
TpyOBI K Bo3ayxy 15 Br/(M*-°C). Bo cKOIBKO pa3 yMeHbLIATCS ITOTEPH TEIUIA, €CIIHU
TpyOOIIPOBOJ M30JIMPOBATH CJIOeM coBenuTa TonmuHou 15MM. Koaddunment ten-
nonposoaHoctu cosenura 0,0975 B1/(m-°C).

19. OnpenenuTh Temneparypy Ha BHYTPEHHEW MOBEPXHOCTH MapoIpoBOJia TUAMET-
pom 200MM, U30TMPOBAHHOTO CJI0EM H30JALIMH ToJuuHON 100MM ¢ KoadpurmenTom
teronposogaocty 0,11 Br/(m-°C). Tommuna crenku naponposoaa 16mM. Temmnepa-
typa napa 250°C u mapyxuoro Boszayxa 30°C. Ko duuueHTs! TEMIOOTIAYH CO CTO-
POHEI Imapa U Bo3ayxa cooTBercTBeHHO paBHbl 100B1/(M*°C) n 9BT/(M*°C). Tepmu-
YECKUM COIMPOTUBIICHUEM CTEHKH TPYOBI IpeHeOpeyb.



20. ITo crampHOMY TpPyOOMNPOBOJY C BHYTPEHHUM JuaMeTpoM 60MM U TOJIITUHOMN
CTEHKH 3MM IpOTEKAET paccoi ¢ Temueparypoii — 22°C. KoadduumenT ternooriauu
ot paccona k Tpybe 1750B1/(M*°C) u ot TpyOnI Kk Bo3myxy 17Bt/(m*-°C). Ompene-
JUTH TEMIIEpATypy B MOMEIICHUH U TIOTEPIO0 XO0JIOAa Yepe3 MOBEPXHOCTh 1M TpyOo-
IPOBOJIA, ECIIU TEMIIEPATYPA ETO HAPYKHOM MOBEPXHOCTH ter 2 = -21,5°C. Koo duru-
eHT Temnonposognoctu cranu 48 Br/(m-°C).

21. BoruncnuTe BpeMsi HarpeBa IUIACTUHBI TOJIIMHON 20=14 MM, KOTOpas uMmena
temneparypy t=30°C, a 3aTem Oblua momemieHa B medb ¢ Temmneparypoi t=140°C.
Harpes 3akoHYeH mociie TOro, Kak TemnepaTypa IeHTpa MJIACTUHbI IOCTUTJIA BEJIU-
upnsl t, =130°C. A=0,15 B1/(M-°C), a =30-10"° m*/4, a=5000 B1/(Mm>-°C).

22. Heorpanu4eHHbI€ IACTHUHBI TOMMMUHON 20,=20MM 1 20,=200MM UMEIOT OJMHA-
KOBYIO HadaJbHYIO TeMmIiiepaTypy. [lnacTuHa HarpeBaeTcs B cpelie ¢ TEMIEpaTypoi
20°C. TIlepas rmuiactuHa  BHIMOJHEHAa u3  pesunbl  (A=0,16B1/(m:°C),
c1=1,4x)Jx/(xr°C), p; =1200 kr/m’); BTOpas m3 wmpamopa (A=3,2 Bt/(m°C),
cr=1xJIx/(xr’C), p=2600 kr/m*). B nepBom ciayuae ko>pOUIUEHT TEIIOOTAAYHN Pa-
BeH o = 10 B1/(M?-°C), Bo BTOpOM a1, = 20 B1/(M*°C). Onpenenuts Bpems, 1o ucTe-
YeHHE KOTOPOro, TEMIIEpATypa B LIEHTpE IiacTuH Oyaer pasaa 60°C.

23. CranpHO#l cIUTOK, UMeroMi GopMy mapamnenenumnena ¢ pazmepamu 100 x 200
x 300 MM uMen HavanbHyro Temieparypy to = 20°C, 3areM ObLI MOMELIEH B EYb C
temneparypoii 1500°C. OnpenenuTs Temneparypy B LIEHTPE CIUTKA depes T=1,5 va-
ca rocJe 3arpy3ku ero B nedb. KoaghuiueHTsl TenjaonpoBoAHOCTH U TEMIIEpATypo-
IIPOBOJHOCTH CTaJld COOTBETCTBEHHO paBHBI A=37,2 B1/(M:°C), a =6,94-10% m%*/c, a
K03 ()HUIMEHT TEIIOOTAAUM Ha TIOBEPXHOCTH clMTKA o = 165 B1/(M*°C).

24. beToHHAas KOJIOHHA OXJIAXKIAETCS B BO3/IyX€, UMEIOIIEM TeMIIepaTypy to=

-20°C. HavaneHas Temneparypa OeToHHOM KojoHHBI 30°C. Pagmyc KOJOHHBI T =
0,4m. ®usnueckue napamerpsl 0etona: A = 0,87 Br/(m°C), p = 2100 xr/m>, ¢ =
0,88k [x/(kr-°C). KodhuuuenT TemiooTaadn OT KOJOHHBI K BO3AYXy O =
8B1/(M*-°C). Onpenenurs TeMnepaTypbl OBEPXHOCTH KOJIOHHBI M €€ CEPEIUHBI Ue-
pe3 6 u 12 yacoB nocie Havajaa OXJIaXICHUS.

25. JInuHHBIA CTAIBHOM Ball AuaMeTpoMm 150MM MmoMenieH B medb ¢ TEMIEpaTypou
870°C. HauansHas Temmeparypa Bana 30°C. Harpes 3aKOHYEH IOCIE TOTO, KAK TEM-
riepaTypa Ha MoBepXHOCTH Baja gocturia 840°C.

L =40 Bt/(m°C), a = 6,9-10° m?*/c, oo = 16 Br/(m>-°C). HaiiTu BpeMs HaxOXIeHUS
Baja B MI€YM U TEMIIEpaTypy B IIEHTPE BaJia.

26. Kupninunas ctena toiuuHod 0,5M paBHOMEpPHO C 00OMX CTOPOH OXJIaKIAaeTCs
Bo3ayxoM. KoapQUIMEHT TemnooTaun oT CTeHHl K Bo3ayxy o = 9 Br/(M*°C). ®u-
3UYECKHE mapaMeTpbl kupnudraoi knagku: A = 0,75 B1/(m°C), p = 1700 xr/m°, ¢ =
0,85 xJIx/(xr-°C). Hauanpnas Temnepatypa crensl 30°C, TemmepaTypa OKpysKarole-
ro Bozayxa 8°C. Onpenenurs TeMIeparypsl IOBEPXHOCTEN Yepes 6, 12 u 24 yaca mo-
CcJie Havyaja OXJIaKICHUS.

27. CranpHas 6oJiBaHKA IUIMHApUYECKON Gopmbl nuameTrpoMm d = 80 MM U 1JIMHOM [
= 160 MM B HayaJbHBII MOMEHT BpemeHu mmena Temmeparypy 800°C. Bonsanka
OXJIXKIAETCA Ha BO3AyXe, KOTopelil umeeT temneparypy 30°C. Onpenenuts Temie-
paTtypy B nieHTpe 6oaBaHku yepe3 T = 30 MuH. mocie Havana oxnaxaeHus. Kosdou-



[IUEHTHI TEIJIONMPOBOAHOCTU U TEMIEPATYPOINPOBOJHOCTH COOTBETCTBEHHO PAaBHBI: A
= 23,3 Br/(m:°C), a = 6,11-10° m*c. KooppuiueHT Termmooraun oT IMOBEPXHOCTH
oonsanku o = 118 Br/(m?>-°C).
28. Onpenenuth KO3PPUIMEHT TEIUIOOTIAUYH B YCIOBUSAX Majoro yucia buo ot mo-
BEPXHOCTH MWJIMHAPUYECKOTO KaJOPHUMETPa, T'€OMETPUUYECKUE DPa3MEpPbl KOTOPOTO
paBabl: H = 0,066 M, R = 0,022 M. YaenpHas TEMIOEMKOCTh CTalId, U3 KOTOPOUl BBI-
nonHeH Kanopumerp cocrapiser 0,44 xJ[x/(kr-°C), a Temn oxnaxaenus 2,510 cex”
1
29. [uauHap U3 IbJa IUaMeTPoOM 5 CM, oxnaxmaercs no temmeparypsl -10°C, mo-
Melaercs B kamepy ¢ remneparypoit 5°C. Uepes CKOIbKO BPEMEHH OH HAYHET TasTh,
ecimn kod(gduiment temnootaaun o = 8 Br/(M*>°C), A mpaa = 1,9 Br/(M*°C), a =
3,9-10° mM%/c.
30. O6pazen U3 BIaXHOU TJIMHBI BHITOJIHEH B Buae uinHApa d =48 mm u [ = 70 mm.
Haiiti koadduinmeHT TemMnepaTyponpoBOIHOCTH U KOAPPUIIUEHT HEPAaBHOMEPHOCTH
¥, ecu ¢, = 1,25 xJIx/(xr:°C), p = 2019 kr/M’, o = 1500 B1/(M*°C). O6pasen
OXJIAKIAETCA B CPElie ¢ MOCTOSHHON TemmnepaTypoii -20°C. Temn oxIaxaeHus m =
25,1 1/4ac.
31. OnpenennTs NOTEPIO TEIJIOTHI MyTEM KOHBEKIIMU BEPTUKAIbHBIM HEU30JIUPOBAH-
HBIM TaponpoBogoM auamerpom d = 100 MM 1 BbICOTOM 3 M, €CiIu TeMreparypa Bo3-
nyxa 30°C, a remneparypa HapyxHoit crenku 170°C.
32. Onpenenuth cpeaHuid KOIDPUITUEHT TETUIOOTAAYN B MOMEPEYHOM TMOTOKE BOJIBI
nis Tpyoku d = 20 MM, eciau Temmeparypa Boabl t, = 20°C, Temmeparypa crenenu
40°C, cxopocts - 0,5 m/c.
33. Kospduument rtemnooTaauum msITOro psga IMIAXMaTHOTO IMydka paBeH 60
B1/(M*°C), HOBEPXHOCTD TEMIO0OMEHA B KaKIOM DLy OJHA M Ta xke. Kak u3MeHuT-
csl cpeaHuit Koa((QUIMEHT TEIJI00TAaYH My4Ka, €CIH B ITyYKe BMECTO ISTH yCTaHO-
BUTH 15 psinoB?
34. OnpenenuTth MOTEPIO TEIUIOTHI B OKPYKAIOUIYIO Cpely KOHBEKTHUBHBIM TEILII000-
MEHOM OT TOPU30HTAJIBLHOTO HEU30JIMPOBAHHOIO MapornpoBojaa auamerpom 100mMm u
IIMHOM 25 M ¢ TeMmeparypoi HapyxHoi nosepxHoctu 115°C, ecnm temneparypa
Bosayxa 15°C. Kak usMeHHTCS mOTeps TEMIOTHI TPYOOIIPOBOIOM, €CIIU €r0 TEMIIEPa-
Typy cHu3uUTh 10 80°C, 3aMeHMB map Bomoi?
35. Ilo TpybompoBoay ¢ BHYTpeHHUM AuameTpoMm 50 MM MpOTEKaeT BOJa CO CKOPO-
creio 0,8 m/c mpu cpenneit temneparype 50°C. Temmeparypa crenku Tpyosr 65°C.
Omnpenenuts MOTEPIO TEIUIOTHI C TOBEPXHOCTH 1 M TPyOHI.
36. B tpybe (0Opasie) aBuxkeTcs BOASHOM Map AaBieHueM 6 6ap M TemmepaTypoit
250°C, ckopocTh aBukeHus mapa 25 m/c. UeMy 10KHA OBITH PaBHa CKOPOCThH BOJIBI
B THAPOJMHAMUYECKONW MOJETH, pa3Mepbl KoTopoil cocTaBisaoT 1/10 ot pazmepos
oOpasua? Temmneparypa Boast 20°C.
37. Ha Bo3aymIHOM MOJENM MapoBOIo KOTJa, BBHIIOJHEHHONW B MaciiTtabe 1/8 Hary-
palbHOM BETMYMHBI, TPOU3BOIUIOCH U3yUEHHE TEIUIOOTAaYr KOHBeKIuei. s nep-
BOT'O T'a30X0/1a MOJENIA IIPHU PA3TUYHBIX CKOPOCTSAX BO3/AyXa ObUIM MOJIYyYEHBI CIETy-
IOLME 3HaYEHUs KOd(DPUIIMEHTa TeIIO0TAAYu:

Vi, M/Coviiviiiiii, 2,0 3,14 4,65 8,8



Oy, BT/(M?°C)...onll 50,4 68,6 90,6 141
Cpennss TemIeparypa BO3/yXa, IPOXOMAILETO Yepe3 MOAENb, ty,=20°C. Ilpu
txx=20°C mms Bosmyxa A,=0,026 Bt/(M-°C) n v,=15,06-10° m*/c. JIluamerp TpyOOK
mozaenu dy,=12,5 mm. Koaddurment Tennooraauu o, Ipu 00pabOTKe OMBITHBIX JaH-
HBIX OBUT OTHECEH K CpeaHel apu(MeTHUUECKONW Pa3HOCTH TEMIIEpaTyp MEXIy KUI-
KOCTBIO U CTEHKOM.
Ha ocHoBe qaHHBIX, TOJYYEHHBIX HA MOJEIH, HAUTH (POPMYITy JUTsl pacuera TerIo0T-
Ja4i KOHBEKIIMEH B MIEPBOM Ta30X0ie KOTiIa B Buje 3aBucuMoctu Nu=f(Re).
38. Omnpenenuth KO3(POUIMEHT TEIJIOOTIAYU OT KOHJIEHCHUPYIOIIETOCsS CYXOro
HACBIIIEHHOT'O BOJHOIO Mapa K BEPTUKAILHOU TpyOe BhicOTOM 1 M, ecnu Temmepary-
pa ee nosepxnoctu 100°C, a naBneHne HacwleHHoOro napa p = 1,5 6ap.
39. Onpenenutb KOJIMYECTBO CyXOI'0 HACHIIIEHHOTO Mapa, KOTOPOe CKOHJIEHCUPYETCS
3a 6 4acOB Ha TOPU3OHTAIBHON TPyOKE AMAMETPOM 3 M, €ClId TeMIIepaTypa MOBEpX-
noctu 21°C, a napnenue mapa 0,05 Gap.
40. Haittin ko3 PUIIMEHT TEMI00TAaYM OT KOHACHCUPYIOMIETOCs CyXOTO HACHIIICH-
HOTO BOJISTHOTO IMapa K BEPTUKAIBHOW TpyOe BBICOTOM 1,2 M, ecnu Temmeparypa ee
nosepxuoctu 101°C, a napnenue mapa p = 2,5 6ap.

IlepeyeHb TUNIOBBLIX BAPMAHTOB TECTOBBIX 3aJaHM /151 TEKYILEr 0
TecTUpoBaHud no pasaeiy Il. Teopus remsooomena (I1P-1)
Bapuanr 1
1. B kakux Tenax BO3MOKHA TEIUIONPOBOIHOCTh B YUCTOM BHjIE?

a) 6 meepovix

0) JHcuoKuUx

8) 2a30006pa3nbIx

2. JIaTh NOHSITUE TEMIIEPATYPHOTO TOJISI.

3.I'paHUYHBIMU yCIOBUSMH IIEPBOTO POJIA 33/1aCTCA:
@) 3HayeHue menio8o20 NOMOKA OJisl KAHCOOU MOYKU NOBEPXHOCHIU
0) 3aKOH MeNn100OMeHa MeHcOy NOBEPXHOCMBIO U OKPYICaouell cpeooll
8) pacnpeoeienue memnepamypsl N0 NOBEPXHOCHU meid

4. JlaTh HOHSATHE TEIJIOBOI'O ITOTOKA.

5.0t 4ero 3aBUCHT KOA(D(DUIIUEHT TETIIOOTAAYHN?
a) koagguyuenma o6vemMHo20 pacuupenus 5
0) mennoemkocmu c
8) esa3KOCMU U
6.IToHATHE TETJIOBOM MPOBOJAMMOCTH CTEHKH, STUHUIIEI H3MEPEHUSI.

Bapuant 2
1.Kak Ha3pIBaeTCs mpouecc Nepeayn Temia OT TopsSYei )KUIKOCTH K XOJIOAHOU ve-
pe3 pas3iemsAoUIyI0 UX CTEHKY?



@) KOHBEKMUBHBIM MENL000MEHOM

6) mennonepeoaueii

8) paouAyUOHHO-KOHOVKMUBHBIM MENI000MEHOM
2.JlaTh MOHSATHE TEMIIEPATYPHOTO TPATUCHTA.

3.B xakux equHUIIAX U3MEPSAETCS MIIOTHOCTh TEMIOBOTO MOTOKA?
a) Bm
6) Bm/m
6) Bm/m’
2) Bm/m’
4.1lens momyuyeHus nudPepeHnanbHOr0 ypaBHEHUS TETUIOMPOBOTHOCTH.

5.3akoH HeroToHa-PrxMaHa ucnosb3yoT:
a) 0113 pacuema menionpo8oOHOCmU
6) 05 pacwema menioomoayu KOH8eKyueu
8) 0/1s pacuema menyio8o20 U3Jy4eHusl
6.IToHATHE TEPMUYIECKOTO COMPOTUBIICHUSI CTEHKU, EUHUITBI U3MEPECHUSI.

Bapuanur 3
1. CoBOKYMHOCTb 3HAYCHHI TEMITEpPaTyp BO BCEX TOYKAX U3y4aeMOT0 MPOCTPAaHCTBA
Ha3bIBACTCSI:

@) MmenyosviM NOMOKOM

6) memnepamypHuim nojiem

8) NOBEPXHOCMHOU NJIOMHOCMbIO MENI08020 NOMOKA
2. UTo Takoe MIOTHOCTh TEIIOBOTO MOTOKA?

3.Uemy paBHO TEpMHUYECKOE COMMPOTUBIICHNE CTEHKH e€clin e€ TomuHa O, Kodhdurm-
€HT TeIJIONPOBOAHOCTH A ?

a) da

0) oA

6) (04)"’

2) &/A
4.3anucath qudPepeHnranTbHOe YPaBHEHHE TEIUIONMPOBOJHOCTH B CITydae TPEXMep-
HOTO TEMIIEPATYPHOTO TOJISl TPY HATMYUU BHYTPEHHUX UCTOYHUKOB TETUIOTHI.

5. Kak onpenenstor BenuunHy KodQpuimenTa TeriooTaadn’?
@) Ha OCHOBe 3aKOHA COXPAHEHUsL IHEPSUU
0) uz mabauy menioQu3uvecKux eIudUH
8) Ha OCHOBe IKCNEPUMEHMA



6.I[aTI> IOHATHUEC ODKBUBAJICHTHOT'O KOC—)(b(bI/II_II/ICHTa TCIIOIIPOBOAHOCTH.

Bapuant 4

1. Yro Takoe onqHOpOAHAsA cpena’?
a) cpeoa, cocmoawas U3 YUCmMo20 6ewecmea Uil U3 CMecu 6euecma
0) cpeoa, usuueckue ceolicmea KOMopou AGNAIOMCA PYHKYUel HanpasiIeHusl
8) cpeoa, usuyeckue ceoUCmMEa KOMOPOU 8 pa3TUYHBIX MOUYKAX 0OUHAKOGLL NPU
00UHAKOBLIX MemMnepamype u 0as1eHuU

2. 3anucaTtb OCHOBHOH 3aKOH TEIMJIONPOBOJHOCTH.

3. Kak HanpaBiieH rpaIu€HT TeMIepaTyphl?
a) napanienrbHo U30MepMUIecKou N0GEPXHOCU
0) no HOpmanu K U30MEePMUYEeCKOL NOBEPXHOCMU 8 CHOPOH)Y 803PACMAHUS MeMNe-

pamypul

8) N0 HOPMANU K U30MEPMULECKOL NOBEPXHOCMU 8 CMOPOHY YObl8aHUs MmeMnepa-
mypul

2) 8 NPOU3BOILHOM HANPABAEHUU, NepeceKaroujem u30mepmudeckKue no8epxXHocmu
4.3anucats quddepeHpranbHoe ypaBHEHHE TEIUIOMPOBOAHOCTH B CITydae TpexXMep-
HOT'O TEMIIEPATYPHOTO TMOJISl IPU OTCYTCTBUU BHYTPEHHUX UCTOYHUKOB TETUIOTHI.

5. 3anuimuTe eUHNLIBI U3MEPEHUS TETIOBOM MPOBOAMMOCTH CTEHKH.
a) m*-K/Bm
6) Bm/wm’
) Bm/(m*-K)

6.Kosddunment Temnonepeaayuu, eIMHUIBI H3MEPEHUSI.

Bapuanr S
1. [Tpon3BogHAs TEMIIEpaTyphl IO HOPMAJIM K U30TEPMUYECKON TTOBEPXHOCTH HA3bI-
BaeTCH:

@) pazHocmvio memnepamyp

6) memnepamypHuim 2paoueHmom

8) HOPMAILIO MeMnePaAmypbl
2. JlaTh MOHATHE KOHBEKITHH.

3. Kakyro pazMepHOCTbh UMeeT KOA(DPUIIUEHT TeTIO0TAa4YH o7
a) Bm/(m - K)
6) Bm/(m* K)
8) [loc/(m - K)
2) Joce/(m? -K)



4.3anucath qudPepeHnnanbHoe YpaBHEHHE TEIJIONPOBOAHOCTH B ClIy4dae JByXMep-
HOT'O TEMIIEPATYPHOIr'O MOJISl IPU OTCYTCTBUU BHYTPEHHUX UCTOYHHKOB TEIUIOTHI.

5. Tepmuueckoe CONPOTUBIEHUE CTEHKHU — 3TO :

a) omHoueHue menionpo8oOHOCIU CMEHKU K ee MOoauuHe

0) pasHocms memnepamyp Hapy*CHuIX NOGEPXHOCHEN CINEHKU

8) nadenue memnepamypbl 8 CmeHKe Ha eOUHUY) NIOMHOCIU
6.TepMuueckoe CONPOTUBIEHHUE TEIUIONEPEAUH, EAUHHUIIBI U3MEPEHHUS.

Bapuanr 6

1. Yto Takoe cTaimoHapHOE TeMIIEPATYPHOE 1osie?
@) 90 COBOKYNHOCMb 3HAYEHULU MeMNepamyp 80 8CeX MOUYKAX U3yUaemMo20 npo-
cmpancmea
0) amo none, memnepamypa 6 Kaxcoot mouke Komopo2o HeUusMeHHAa ¢ medeHuem
8pemeHuU
8) Mo noie, omeeyaiowee HeyCmaHoBUBULEMYCSL MENTIOBOMY DEHCUM)

2.JlaTh NOHSTHE TEILIOBOTO U3TyUYCHHUS.

3.ITo kakoMy 3aKOHY U3MEHSETCS TeMIIepaTypa 1o TOJIIIMHE WIHHIPHYECKON CTEeH-
KH?

a) TUHEetiHoM)

0) napabonuyeckomy

8) ocappmuveckomy

2) eunepooaUUecKomy
4.3anucath qudpepeHnnanTbHOe YpaBHEHHE TETIONMPOBOJHOCTH B ClTydae OJHOMEP-
HOTO TEMIIEPATYPHOTO TOJIS TPU OTCYTCTBUU BHYTPEHHUX UCTOYHUKOB TETUIOTHI.

5. Koappurmmentom nponoprinoHanbHOCTH B 3aK0OHE DYyphe SBISICTCS:
a)o
0) A
B) f
5.ITo kaKkOMy 3aKOHY paCCUMTHIBAETCS TEIIONEepeaada 4epe3 0JHOCIONHYIO TIIOCKYIO
CTEeHKY?
a) @ypove
6) Horomona-Puxmana
8) 3aKoHy coxpameHus IHepeuu
6.TepMHuUecKOe CONPOTUBIICHHUE TEIUIOOTIAYH, SAMHHIIBI H3MEPCHHUS.

Bapuanr 7
1. Eqununel u3sMepeHust TeMIepaTtypHoro rpaaueHTa



a) Bm/m’
0) epad/m
8) I/K
2. Yrto Takoe cBOOOAHAS U BHIHYKICHHASI KOHBEKITHS?

3.TemnepaTypa CTeHKH t., , €€ Tiomaas F, TemnepaTypa Kuakoct t,.. YHeMy paBen
TEIIOBOM MOTOK?

a) AF (tem- ty)

0) AFtow/ tye

8) aF (tem- ty)

2) aFt/ tye
4.C xaKo# MeJbI0 YCIOBHS OJTHO3HAYHOCTH MPUCOEANHSIOTCS K nuddepeHImanbHo-
MY YPaBHEHHUIO TEILJIOMPOBOIHOCTH?

5.PacueTHble ypaBHEHHUs TEIIONEPEIayl 3aBUCST OT
@) MoawuHbl CIEeHKU
0) memnepamypul NOBepXHOCMELl CIMEHKU
8) hopmbl cmeHKu, pazoensioweli MmenioHoCUmeu
6.Kputnueckuii [uaMeTp U30JIALUH.

Bapuant 8
1.3akoH Dypbe ycTaHABIUBAET MPOMOPIIMOHATIEHOCTh MEXIY KOJTUIECTBOM Tepe-
JTAHHOW TEIJIOTHI U :

a) memnepamypou

0) oasneHuem

8) CKOpPOCMbIO MENI08020 NOMOKA
2. laTh noHsTHE KO3(DPUIHEHTA TETUIONPOBOIHOCTH?

3.IIpu pacdeTe KOHBEKTUBHOTO TEIJIOOOMEHA MTOI00ME KAKUX SIBIICHUNA YIUTHIBACTCS
yuciom Pelinonbaca?

a) UOPOMEXAHUUECKUX NPU LIHYHCOECHHOM OBUINCEHUU?

0) euopomexanuueckux npu c6000OHOM OBUNCEHUU

8) C65A3AHHBIX C ONUMENbHOCMbIO NPOYecca meniooomena

2) C8A3AHHBIX C MENIONPOBOOHOCHBIO HCUOKOCHU
4.B 4eMm 3aKIII04ar0TCsl TPaHUYHBIC YCIIOBUS TPETHETO pojia?

5. EnunHuer u3mepenust KodpGuImeHTa TeMIepaTypornpoBOHOCTH:
a) m*-K/Bm
6) Bm/m’



6) Bm/(m*-K)
2) ) M?/c
6.1lemecooOpa3HOCTh HATOKEHUS U30JISAIINN.

Bapuanr 9
1. KoadurmeHT TerionpoBoIHOCTH Ta30B 3aBUCHT OT:
a) cpeoHeli ckOpocmu nepemewjeHus MOaeKyl 2a3a
6) mennoemxocmu 2aza
8) MONEKVIAPHOU MACCHI
2.J1atb noHsiTue K03 PUIMeHTa TeMIEPaTypOrpoOBOIHOCTH.

3.Koaddurmentom nponopunoHaaibHOCTH B 3akoHe HbloTOHa-PuxMaHa siBrisieTcs:

a) a

0) A

6)
4. Jns wero x auddepeHnnaaTbHOMY YPaBHEHUIO TETIOMPOBOAHOCTH MTPUCOCTUHSIOT-
Csl HAYAJIbHBIE Y TPAHUYHBIC YCIIOBHSI?

5. B xakux eguHuLaX u3Mepsiercs Ko3(pPpUIrueHT TerIonpoBOJHOCTH?
a) Bm/m
0) Bm/m K
8) Jloc/K
2) Bm/m’K
0) Bm/m?
e) npasuIbHO20 OMmeema Hem
6.0mnpenenute ycnoBue 3pGEeKTUBHOCTH IPUMEHEHHSI U30JISIUN Ha TPYOOIIPOBOJIE.

Bapmuanr 10
1.ITo kakoMy 3aKOHY MOYKHO pacCUUTaTh TEMIONPOBOIHOCTh?
Cl)Q: a(T]—Tg)FT
6)q=-Agradt
8) m = -D grad c;
) M= pc,-c,) Fr
2. laTb OHATHE 0OBEMHOM MIIOTHOCTH TEMJIOBOTO MOTOKA.

3. Kakoii MaTepuan u3 nepedrcieHHbId nMeeT HanOOoIbIIUi K03 PHUIIEHT TerIo-
MIPOBOJTHOCTH?

a) cmanw y2nepooucmas

0) cmans Heparcaseowas



8) MeOob
2) cmexio
4 Ilepeuncnute TpH croco0a 3aJaHus TPAHUYHBIX YCIOBU.

5. Ilo kakoMy 3aKOHY pacCUUTHIBAETCS TEIUIONEpeiaya uepe3 OJHOCIOMHYIO TI0C-
KYIO CTEHKY?

a) @ypve

6) Horomona-Puxmana

8) 3axony coxpanenus sHepeuu
6.ITouemy, kak IpaBwUIIO, TPYOOTIPOBOIBI MAJIBIX THAMETPOB HE H3OJIUPYIOT?

KpuTtepun BbicTaB/IeHNsI OLEHKH CTYIEHTY Ha IK3aMeHe
no Aucuuiuinie « TepMoanHaMuKA U TelIonepeaavdar:

banabl Ounenka 3a-
(periTuHro- | 4era/ IK3a-
N TpedoBanust kK cGOPMUPOBAHHBIM KOMIIETEHIUAM
BOI OIICH- MeHa
KH) (cranmapTHas)
100-86 OneHka «OTJIMYHO» BBICTABISIETCS CTYACHTY, €CIIM OH

IyOOKO M MPOYHO YCBOWJI MPOrpaMMHBIM Martepual,
3HAET OCHOBBI TEXHMUYECKON TEPMOJUHAMUKH, TTOHITHS
U 3aKOHBI IMPOLECCOB TEIUIOMPOBOJIHOCTH, KOHBEKTHB-
HOTO TeruiooOMeHa B 0HO(a3HOU cpejie, TermIo00MeHa
npu (pa3oBBIX MPEBPANICHUSX, JTYYUCTOTO TETUIO0OMeE-
Ha, MOJIEKYJISIpHOH auddy3un M KOHBEKTHMBHOTO Mac-
«3aumeHoy/ cooOMeHa, HEOOX0IUMbIE B O0JaCTH SKCIIEPUMEHTATb-
«OMIUYHOY HOTO M PacyeTHO-TEOPETHUYECKOT0 HCCIIEIOBAHUS IMPO-
IIECCOB TEIJIO- U MacCOOOMEHa B PAa3IMYHBIX anmaparax
U YCTPOWCTBAX, HCYUEPNBIBAIOIIE, IOCIIEAOBATEIBHO,
YETKO U JIOTUYECKU CTPONHO €ro U3J1araeT, yMeeT TECHO
YBSI3BIBATh TEOPUIO C MPAKTHUKOM, PAaCCUUTHIBATH IPO-
I[eCChl TeIuioMaccorepeHoca no ¢opmynam, MpPUBOIU-
MBIM B COOTBETCTBYIOIIEH Yu4eOHOH M CIpaBOYHOH JIH-
TepaTtype, CBOOOIHO CIPABJISETCS C 3aJayaMH, BOIIPO-




banabl
(pedTuHTO-
BOI1 OIICH-
KH)

Onenka 3a-
yeTa/ IK3a-
MeHa
(cranmapTHas)

TpeGoBannus k cpopMUPOBAHHBIM KOMIIETEHIUSM

caMM M JpYTMMH BUAAMM IPUMEHEHUs 3HaAHWH, Ipu4yeM
HE 3aTPYAHAETCSA C OTBETOM IIPH BUJOM3MECHEHHMH 3a]1a-
HUH, UCTIOJIB3yeT B OTBETE MaTepHall MOHOTpadhuIecKoi
JUTEPATyphl, IPAaBUIBHO OOOCHOBBIBAET MPHUHATOE pPe-
LICHUE, BIAJCET Pa3HOCTOPOHHUMH HABBIKAMU W IIpHE-
MaMH BBIIIOJHEHUS IPaKTUYECKUX 3anad. Biageer
HAaBBIKAMM JKCIIEPUMEHTAIIBHOIO HCCIIEIOBAaHUS IIPO-
LIECCOB TEINIOMACCONEPEHOCA, NPOTEKAIONIMX B KOH-
KPETHBIX TEXHHYECKUX cHucTeMax. OTINYHO BIiajeeT
TEOPETUYECKMMH 3HAHUAMH M YMEET UX HCIOJIb30BaTh
Ha IIPaKTUKE, OCHOBBIBASACH IIPU 3TOM HE TOJIBKO HA
JEKIMOHHBI MaTepuall, a CTaBsi B OCHOBY HH(OpMa-
IIUIO U HaBBIKH, IPHOOPETEHHBIE NIPH CAMOCTOSTEILHON
pabore.

85-76

«3aumenoy/
«xopouLoy

OLeHKa «XOpOIIO» BBICTABIISIETCS CTYIEHTY, €CIU OH
TBEP/O 3HAET MaTepuaj, TPaMOTHO M MO CYILECTBY U3-
JlaraeT ero, He OMYyCKasi CYIIeCTBEHHBIX HETOYHOCTE! B
OTBETE Ha BOIPOC, MPABUIBHO MPUMEHSET TeopeThye-
CKHE TOJIOKEHUS MPHU PEIICHUU MPAKTHUYECKUX BOIPO-
COB M 3aJay, BiaJeeT HEOOXOIUMBIMU HaBBIKAMHU U
npueMaMyd HX BBINOJHEHUs. JlOCTaTOYHO YBEPEHHO
orepupyeT creurnalIbHbIMU TEXHUYECKUMU TEPMUHAMHU.
XOpol1110 BIaJIEeT TEOPETUUECKUMU 3HAHUSIMHU.

75-61

«3aumeHoy/
«y0081emeo-
pumenvHo»

OneHKa «yJOBJIETBOPUTEIBHO» BBICTABIISIETCS CTY/ACH-
Ty, €CJIM OH UMEET 3HAaHUA TOJIBKO OCHOBHOTO MaTepua-
J1a, HO HE YCBOWJI €r0 JIeTaJied, TONyCKaeT HETOYHOCTH,
HEJIOCTaTOYHO MpaBUIbHBIE (OPMYIHPOBKH, HApyIIIE-
HUS JIOTUYECKOW IIOCIEA0BATEIbHOCTH B H3JI0KEHUH
IPOrPaMMHOI0 MaTepHalla, MCIBITBIBAET 3aTPYIHEHUS
IIPU BBITIOJIHEHUH MPAaKTUYECKUX padoT. Jlomyckaer npu
OTBETE OMIMOKM M HETOYHOCTH HE SIBJIAIONINECS KPUTH-
YEeCKMMH. HacTUYHO yBEPEHHO OINEpUPYET CHEeLUalb-
HBIMHM TEXHUYECKMMH TEPMUHAMU. Y 1OBIETBOPUTEIBHO
BJIAJCET TEOPETUUECKUMHU 3HAHUSIMH.

60-50

«He 3aume-
HOY/ «Hey0o-
81emeopu-
MenbHOY

OneHka «HEYJIOBIETBOPUTEIHHO» BBICTABISIETCS CTY-
JICHTY, KOTOPBI HE 3HAET 3HAYUTEIBHOM YacTu Mpo-
rpaMMHOTO MaTepuaina, JOMYyCKaeT CYIIECTBCHHbIE
OmMOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTPYAHCHUSIMHU
BBITIONHAET TpakTuueckue pabotel. Kak mpaswuiio,
OLICHKA «HEYAOBJIETBOPUTEIBHO» CTaBUTCS CTYJIEHTaM,
KOTOpbIE HE MOTYT MPOJOJIKUTh 0OyueHue 0e3 J10rmo-
HUTEJIbHBIX 3aHSATHUH [0 COOTBETCTBYIOIIECH JUCIIH-
He. Jlomyckaer nmpu oTBeTe rpyOblie OIUOKH, UIH HE
MOJKET JIOTHUECKU BBICTPOUTH O0TBeT. He ymeer omnepu-
pOBaTh CHEIMUATBHBIMU TEXHUYECKHMH TEPMHHAMHU.
[Toka3wpiBaeT HEe 3HAHWE OOJIBIIEH YAaCTH TEOPETHIECKO-
ro MaTepuana.







