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1.0IEJHU U 3AJAYHN ANCHUTIJIINHBI

1.1. Heau aucuMmIvMHbI

[{enpl0 AMCHMIUIMHBI CIY>KUT TOJATOTOBKA CTYJICHTOB K YCBOSHHIO BOIPOCOB
TEMIOMAacCOOOMEHa B CTCIIKYPCaX U K UCIIOIb30BAHUIO MMOJTYyUYCHHBIX 3HAHUH Y HABBIKOB
B PO eCCUOHATILHOM JESITENIbHOCTU U Ha CTaJUU JTUTIJIOMHOTO MPOEKTUPOBAHUSI.

1.2. 3axaum oCBOCHUSA TUCHHUILIMHBI

3ajayaMy M3y4YeHUs JUCHUIUIMHBI SBISIIOTCS M3y4YeHHE 3aKOHOMEPHOCTEW Oc-
HOBHBIX MPOIECCOB MEPEHOCA TEIJIOTHl U MACChI, B YaCTHOCTH MPOIIECCOB TEIJIOMACCO-
oOMeHa, MPOTEKAIOIINX COBMECTHO, YCBOGHUEM OCHOBHBIX PE3YJIbTATOB TEOPETUUECKUX
U DKCTIIEPUMEHTAJIbHBIX MCCIEAOBAHUMN U O3HAKOMJICHHE C MYTSIMH PEIICHHUS COBPEMEH-
HBIX MPOOJIEM TerioMaccooOMeHa, MPUOOPETEHUE YMEHUM, U HaBBIKOB B MPOBEICHUU
TETJIOBBIX PACUETOB M PEIICHUU MPAKTUYECKHUX 3aJ]1ad, CBSA3AHHBIX C TETIOMAcCcOOOMe-
HOM B DJIEMEHTAX YHEPTETUICCKUX YCTAaHOBOK.

2. MECTO JUCIAIIVIMHBI B CTPYKTYPE OIIOII

HuctunnuHa «TermmoMaccooOMeH» OTHOCUTCS K AMCIHMILIMHAM 005S3aTelbHOU
yacTu 6;10ka b.1 yyeOHoro miana.

3. IEPEYEHD IVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUS
MO TUCHUTIJINHE

[Ipouiecc n3yyeHus: MUCHUIUIMHBI «TermoMaccooOMeH» HampasiieH Ha (OPMUPO-
BAHUE CIICYIOIIUX KOMIIETCHIUN:

[1K-2 — rOTOBHOCTh K YYacCTHIO B MPOBEACHUU (PU3MUECKOTO M YUCICHHOTO JKC-
MIEPUMEHTA, K MTOATOTOBKE COOTBETCTBYIOIIUX IKCIIEPUMEHTAIIBHBIX CTEHIOB

[1K-3 — TOTOBHOCTh K YYaCTHIO B MCCIICJOBAHWU W WCIBITAHUU OCHOBHOTO 000-
PYJOBaHUs aTOMHBIX JJIEKTPOCTAHIIUN B Mpoliecce pa3pabOTKU U CO3JaHUs

[1IK-5 — crnocoOHOCTh K y4acTHIO B MPOEKTUPOBAHUU OCHOBHOTO OOOpYIOBaHUS
ATOMHBIX 3JIEKTPOCTAHLIMMI, TEPMOSJIEPHBIX PEAKTOPOB, TJIIA3MEHHBIX U JPYTUX dHEpre-
TUYECKUX YCTAHOBOK C YYETOM JKOJOTMYECKHUX TpeOoBaHUM U oOecrieueHus: Oe3orac-
HOM pabOTHI

[IKB-3 — roTOBHOCTb BBINOJHATH PacyETHO-IKCIIEPUMEHTANIbHbIE pa0OThl U pe-
1aTh HAYYHO-TEXHUYECKUE 3a7a4i B 00JACTH HU3KOTEMIIEPATyPHOU TEXHUKH U CUCTEM
KU3HEOOECTICUCHHSI Ha OCHOBE JTOCTIDKCHHM TEXHUKH U TEXHOJIOTHH, KIACCUYECKUX U
TEXHUYECKUX TECOPUN U METOJIOB, TEIIIOPUZUYECKUX, MATEMATUUYECKIUX M KOMITBIOTEP-
HBIX MOJIeJieH, 00JIaJalolIuX BBICOKOW CTENEHBIO aJIeKBATHOCTH PEAbHBIM MPOIEccaM,
MalllMHaM M anraparam

[TKB-4 — cmtocoOHOCTh y4acTBOBAaTh B pa3pabOTKe TEIUTOMU3HIESCKIX, MATEMATH-
YECKMX W KOMIIBIOTEPHBIX MOJIENICH, MPEIHA3HAYEHHBIX JJIS1 BBIIOJHEHUS HCCIEI0BA-
HUW U PEIICHUS] HAYYHO-TEXHUYECKUX 3a7a4



Komnerenuus

Pe3yabTaThl 00yueHUs, XapaKTepUu3ywIimne
cpopMHUPOBAHHOCTH KOMIIETEHIIUHN

[1K-2

3HaTh OCHOBHBIC 3aJlauyy TCIIJIOIIPOBOAHOCTH, METOALI PC-
MCHUA ypaBHCHI/Iﬁ TCIUIOIIPOBOIHOCTHU, 3aAd9U KOHBCKTHB-
HOI'O TCHHOO6M€H&, 3aJa4uun TEIJI000MEHa B ,HBYX(i)aSHI)IX
cpchaax,;

YMeTh pemarh YpaBHEHUE TEIUIONPOBOAHOCTH, ONPEAEIISITh
CTallMOHAPHBIE U HECTALMOHAPHBIC TEMIIEPATypHbIE OIS B
IJIOCKOM U TWJIMHAPUYECKON CTEHKAaX IPU Pa3jIMYHbIX I'pa-
HUYHBIX YCIIOBUSX; MOJB30BATHCSA METOJOM pPa3lCICHHUS Iie-
PEMEHHBIX, ONIEPAIIMOHHBIM METOJAOM WM TEOPHEH MOm00uS;
pemiath 3aJadd CBOOOIHON KOHBEKIMH, TEIJIOOOMEHa B
TpyOax, KUIIEHUS ¥ KOHJEHCAIIUU

BJIAJ€Th OCHOBAMM pacuera MpOIECCOB TEIIOMACCONEPEHO-
ca B 2JIEMEHTaxX TEIJIOTEXHUYECKOI0 M TEeIUIOTEXHOJOTruye-
CKOro 000py1I0BaHUs

I1K-3

3HaTh OCHOBHBIE 3aJla4d TEIUIONPOBOJHOCTH, METOJBI pe-
IICHUS] YPaBHEHUN TEIUIONPOBOIHOCTH, 3a7a4d KOHBEKTHUB-
HOTO TEIUIOOOMEHa, 3aJa4yd TerjooOMeHa B JBYX(ha3HBIX
cpenax;

YMeTh pemarh YpaBHEHUE TEIUIONPOBOJAHOCTH, ONPENEIISITh
CTallMOHAPHBIE M HECTAILMOHAPHBIC TEMIEPATypPHBIE MOJIS B
IJIOCKOM U HWJIMHAPUYECKON CTEHKaX IMPU Pa3IMYHbIX T'pa-
HUYHBIX YCIIOBUSIX; MOJB30BATHCSA METOJOM pa3JCICHHUS Tie-
PEMEHHBIX, ONEPAllMOHHBIM METOJIOM M TEOpHUeH moaolus;
pemiarh 3aJaud CBOOOJHOM KOHBEKIIMH, TEIJIoOOMEHa B
TpyOax, KHIIEHHUsI U KOHJECHCAIlUU

BJIQJICTh OCHOBAMH pacyieTa IMPOIeCCOB TEIIOMACCOIIEPEHO-
ca B DJIEMEHTaX TEIUIOTEXHUYECKOTO M TETUIOTEXHOJIOTHYC-
CKOTO 000pyTI0BaHUs

IIK-5

3HaTh OCHOBHBIE 3aJla4d TEIUIONPOBOJHOCTH, METOJbI pe-
IIEHUS] YPAaBHEHUW TEIUIONPOBOJHOCTH, 3aa4d KOHBEKTHUB-
HOTO TEIUI000MEHa, 3aJauyM TerjaooOMeHa B JBYX(a3HbIX
cpenax;

YMeTh pemiaTh ypaBHEHUE TEILIONPOBOJIHOCTH, ONPEICIAThH
CTAI[MOHAPHBIC U HECTAI[MOHAPHBIC TEMIICPATypPHBIC IMOJIS B
IJIOCKOW M NUWJIMHAPUYECKONW CTEHKAX MPH Pa3IuvHBIX I'pa-
HUYHBIX YCIIOBHUSX; IMOJIb30BAThCS METOJOM pa3JeiiCHUs Iie-
PEMEHHBIX, ONEPAIlMOHHBIM METOJIOM M TCOPHEH Ioao0us;
pemarh 3aJa4d  CBOOOJHOM KOHBEKIIMH, TEIUIOOOMEHA B
TpyOax, KUIIEHUS ¥ KOHCHCAIINH

BJIaJIeTh OCHOBAMHU pacyeTa MPOLECCOB TEIIOMACCONEPEHO-
ca B DJIEMEHTaX TEIUIOTEXHUYECKOTO U TETIOTEXHOJIOTHUYe-
CKOro 000py1I0BaHuUs




[IKB-3 3HaThb OCHOBHBIE 33/Ja4¥ TEIUIONPOBOJHOCTH, METOABI pe-
HICHHUS] YPABHEHUN TEIUIONPOBOJHOCTH, 33/1a4l KOHBEKTHUB-
HOTO TEIUI000MEHa, 3aJauyM TerjaooOMeHa B JByX(a3HbIX
cpenax;

YMeTh pemaTh ypaBHEHUE TEIUIONMPOBOJAHOCTH, ONPENEIATh
CTAallMOHAPHBIE W HECTAIMOHAPHBIE TEMIIEPATYPHBIE MOJIA B
IJIOCKOM M UWJIMHAPUYECKON CTEHKAaX IPU Pa3jIMYHbIX I'pa-
HUYHBIX YCIIOBUSIX; MOJIb30BATHCSI METOAOM pa3JeIeHUs Iie-
PEMEHHBIX, ONEPAIMOHHBIM METOJOM M TEOpPHUEH MOm00us;
pemarh 3aJa4d CBOOOJHOM KOHBEKIIMH, TEIUIOOOMEHA B
Tpy0Oax, KUIEHUS U KOHACHCAIlUU

BJIAJICTh OCHOBAMM pacyeTa IPOLECCOB TEMIOMACCONEPEHO-
ca B DJIEMEHTAX TEIJIOTEXHUYECKOTO M TEIJIOTEXHOJIOIHYe-
CKOro 000py1I0BaHus

[IKB-4 3HaTh OCHOBHBIEC 33Ja4M TEIUIONPOBOJHOCTH, METOJIbI pe-
LIEHUS YPaBHEHHUI TEIJIONPOBOAHOCTH, 3aJa4ll KOHBEKTHB-
HOTO TEIUI00OMEHa, 3aJauyd TerjiooOMeHa B JIBYX(ha3HbIX
cpenax;

YMeTh pemaTh ypaBHEHHUE TEIJIONPOBOIHOCTH, ONPEAEIAThH
CTallMOHAPHBIE M HECTALMOHAPHBIC TEMIEPATypPHBIEC MOJIS B
MJIOCKOM M LUJIMHJIPUYECKONW CTEHKAaX MPHU Pa3IUYHbIX I'pa-
HUYHBIX YCIIOBUSIX; MOJIb30BATHCSI METOAOM pa3JeicHus Ie-
PEMEHHBIX, ONEPANMOHHBIM METOJAOM M TEOPHEH MOm00uS;
pemarb 3ajadyd CBOOOJHOM KOHBEKIMH, TEIJI0O0OMEHa B
TpyOax, KUIIEHUS ¥ KOHJCHCAIIUU

BJIaJIETh OCHOBAMH pacyera MpOoLECcCOB TEMIOMACCONEPEHO-
ca B DJIIEMEHTax TEIJIOTEXHHYECKOTO U TEIJIOTEXHOJOIHYe-
CKOro 000py/1I0BaHUs

4. OFBEM JUCIHUATIIMHBI (MOJIYJIS)

OO6miast Tpy10€MKOCTh AUCHUIUIMHBI « TermnomMaccooOMeH» COCTaBIsIET 7 3adeT-
HBIX €UHMUII.

PaCHpCILGJ'IGHI/IC TPYAOCMKOCTHU JUCHUILIIMHEBI 110 BUAaM 3aHSATUM

. Bcero CemecTpbl
Bunsl yueOHOI paboThI 4ACOB 5 S
AyIUTOpHBbIE 3aHATHSA (BCEro) 126 54 72
B Tom uncne:
Jlexuun 54 18 36
[Tpaktuueckue 3anstus (113) 54 36 18




JlabopaTtopusie pabots (JIP) 18 - 18
CamocrosiTesibHass padora 90 36 54
Yackl Ha KOHTPOJIb 36 - 36
Buasl mpoMeKyTOYHOM aTTECTAlMU - SK3aMEH, 3a4€T + + +
KypcoBas pabora + - +
OO6m1ast TpyJJ0EMKOCTb:

aKaJIeEMUYECKHUE Yachl 252 90 162
3a4.e]. 7 2,5 4,5

5. COAEPKAHME JJUCHUTITAHBI (MOIYJIST)

5.1. ConepmaHne pasacjoB INCHUIIVIMHBI U PACHIPEACICHUEC TPYAOCMKOCTH
o BHIaM 3aHATHH

Ne HaumenoBanue tembl Conepxanue paszena Jleky | Ilpak | Jlab. | CPC Bcee
/1 3aH. 3aH. ro,
qac

1 Beenenue. Ten- Kiaccugpukanus  OCHOBHBIX  3aKOHOMEPHOCTEi
MepeHoca TEMIOThl U Macchl. I 1aBHbIE 3Tamsl pas-
BUTUSl yueHHUs O Teriomaccoobmene. IIporeccs
TEIIOMAaccoOOMeHa B COBpPeMEHHOW TexHHKe. Oc-
HOBHBIE TIOJIOKEHHUS TEOPHH TETUIONPOBOAHOCTH.
3akoH Dypre. KoaddummeHT TermonpoBoJHOCTH.
MexaHU3M TEIUIONPOBOIHOCTH B ra3ax, )XUAKOCTIX
u TBepAbIX Tenax. JuddepennuansHoe ypaBHeHHE
TEIJIONPOBOAHOCTH. TeIIonpoBOIHOCT NIPH CTa-
IMOHAPHOM peXHMe. AHaIM3 MepeHoca TEMIOThI
TEMIONPOBOAHOCTBIO Yepe3 IUIOCKUE, LUITHHAPH-
4Jeckne U cepuiecKre CTeHKH. PacdeTHbIE cOOT-
HOIIEHMS. 3a/1audl TEIUIONPOBOJHOCTH MPH HAaHU-
9un 00BEMHOTO TEIUIOBBIIETIeHHsI. MeTonbl pacue-
Ta MepeHoca TEIUIOTH B CIOXHBIX cucremax. WH-
TeHCU(UKALKS TeIUIoNepeiauy 3a cYeT opeOpeHuns
noBepxXHOCTU. DPdexTHBHOCTE opebpenus. Pacuer
Nepeadyn TeIUIOThl BIOJbL CTepKHEH u pebep. Temn-
JIONPOBOJHOCTh TIPU HECTALIMOHAPHOM  PEXKUME.
Krnaccndukanus  HECTAal[MOHAPHBIX  HPOIECCOB.
Ananu3 HarpeBa (OXJIaKACHUS) MOTyOrpaHHICHHO-
TO MacCUBa, IJIACTHHBL, UIMHApPA U mapa. OCHOBBI
TEOPUH PETyJSIPHOTO TEIUIOBOTO pexxuma I[IpuHIm-
bl MOJEJIMPOBAHHS IPOIECCOB TEIUIONPOBOIHO-
cti. OcoOeHHOCTH Ipolecca TEIUIONPOBOIHOCTH
pU KPUOTEMIIEPATYPax.

JIONPOBOJAHOCTDb

2 KoHBEKTUBHBIH O6ume nonoxxkenus. Kiaccudukammsa u xapaxte-
PHCTHKA NPOIECCOB KOHBEKTUBHOTO TEINIOOOMEHa.
Koaddumment terumoornaun. Cucrema muddepen-
[UANBHBIX YPaBHEHNII KOHBEKTHBHOIO TEIIOOOMe-
Ha. OCHOBHBIE IIOHSITUS W COOTHOIICHHSI TEOPUH
MOIPaHUYHOr0 cj0s. TemnooOMeH IpU BHEIIHEM
oOTexaHny Ted. AHAIU3 THAPOAUHAMHUKU M TEIUIO-
oOMeHa IpU MPOAOJILHOM OOTEKaHUH IIACTUHBI Ha 8 10 10 12 40
OCHOBE COOTHOIIEHHUI TEOPUU TOTPAHUYHOTO CIIOSI.
Pacyer TemmooTnaun mpH JAMHHAPHOM JABHKCHUH
TEIJIOHOCUTENS B MOTPAaHMYHOM cioe. TemnooTaa-
4a NpH TypOyJICHTHOM ITOTPaHUYHOM ciioe. AHao-
rus PeliHonb/ca 1 ee COBpEeMEHHBIE MOM(UKALHIH.
Teruiootnava B TpyOax M KaHanax. AHaIN3 TEIUIO-
o0MeHa IIpH JIAMHHAPHOM pEXHME IBHKEHHS,

TEII000MEH




HauanbHblil TEIUIOBOM y4acTOK M 30Ha cTabuiIM3a-
LUK TeII000MeHa. 3aKOHOMEPHOCTH TEII00OMeHa
npu TypOyJeHTHOM TedeHuH. TemnooOMeH Ipu
€CTECTBCHHOH KOHBEKIMH. AHAIN3 TeIuiooOMeHa
Ha OCHOBE COOTHONICHHH TEOPUH IIOTPAHUIHOTO
ciost. OCHOBHBIE 3aKOHOMEPHOCTH IIPH JIaMHHAp-
HOM pEXHMME JUIsl BEPTUKAJIBHBIX IUIACTHH U TOPHU-
30HTANIBHEIX TPyO. Termmoormaua npu TypOyseHT-
HOM JIBW)KCHHMH TEIUIOHOCHUTEIISI B IPUCTEHOYHOM
cioe. PacyeTHble cooTHOIIEHMs. AHANIU3 mpoLecca
€CTECTBEHHOH KOHBEKIHM B y3KHX 3a30paX, MeTO-
Bl pacyeTa.

OTtnenbHbIe 3a1a-
YU KOHBEKTUBHO-
ro TemwioooMeHna

3aKOHOMEPHOCTH TEIJIO00MEHA TPH TOMEPEYHOM
obtexanuu TpyO M mydkoB TpyO. OcHOBHEIE OCO-
OEHHOCTH TEINIOOOMEHA IPH BBICOKHX CKOPOCTSIX
IBIOKEHHS TeruioHocutens. Crenuduka Termioo0-
MEHa JKUJKAX METAJUIOB. 3aKOHOMEPHOCTH TEILIO-
oOMeHa B CBEPXKPUTHYECKOH 00JIaCTH COCTOSHUS
BemecTBa. OCHOBBI TEOPUH MONOOHS U MOJETHPO-
BaHus. [loHsATHE ¢u3HMUeckoro momodHs mporec-
coB. CBoiicTBa MOJOOHBIX mporeccoB. Kpurepun
nonobus u ypaBHeHus nopobus. O6obmeHne sKc-
HNEePUMEHTAIBHBIX JAHHBIX U METOJBI MOJIEIHPOBa-
HHUS TIPOLECCOB KOHBEKTHBHOTO TEIJIOOOMEHA.
[ToHsiTHe 0 TEOPUH pa3MEPHOCTEH.

12

28

TeriooOMeH u3-
JIy4eHUEM

OcHOBHBIE MOHATHUS U 3aKoHBL. IIpupona TemaoBo-
ro m3ny4eHus. [lornomarensHas, oTpaxaTeabHas U
MpOITYyCKHAsi CHOCOOHOCTH Ten. Buabl mydmcThIx
N0TOKOB. CHEKTp U3JIy4eHHs YEPHOI'O Tela - 3aKOH
ITnanka, MHTErpanbHOe M3TyYeHHE YEpHOTO Tela.
3akon Credana-bonbumana, V3nyyarenbHas cro-
COOHOCTh W CTelneHb 4epHOTHL. 3akoH Kwupxroda.
WHuTencuBHOCTS W3MyueHHs Hu 3akoH Jlambepra.
TennooOMeH U3ITyyeHHEM B IUATEPMUYHOU cpeje.
[lepenoc TemnoThl B cuCTEME, OrpaHUYEHHOM ce-
peiMu TIOBepXHOCTAMHU. YacTHble ciydau. Teruio-
00MEH M3TyYeHHEM MEXIy IPOU3BOJIBHO pacmo-
JIO)KEHHBIMH B IIPOCTPAHCTBE MOBEPXHOCTSIMH.
BsanmubIe MOBEpXHOCTH ¥ yIIIOBEIE KOd(duIneH-
Thl. TemnoBoe uznydyeHue raza. OcoOeHHOCTH H3-
Jy4yeHUS M HOIJIOLIEHUs rasoB. OcHoOBHOE
ypaBHEHHE IepeHoca JIy4yHCTOH SHEpruM B
nornamaTensHoit cpeme. CrHekTpanpHas M HHTe-
TpambHasi CTETIEHH YEPHOTHI 0oO0beMa rasa. Merox
pacdeTa JydHCTOTrO TEII000MEHa MEXIy I'a30BBIM
00bEMOM M MOBEPXHOCTBIO TBepAoro tena. Ciox-
HBI TEII0OOMEH KaK COBOKYITHOCTH IIPOIIECCOB
TEIUIONIPOBOJHOCTH, KOHBEKIIMH M  U3JIy4eHUS.
OcobOeHHOCTH TemIoo0MeHa H3JIyYeHHEeM IpH
KpPHOTEMIIEpATypax.

12

24

TennooOmeH npu
(da3oBbIX Ipe-
BpAIICHUIX

O6mme nonoxenus. Kiaccupukamus nporeccos
(azoBeIx mpeBpanieHuil. CooTHOWIEHUS OanaHca
HOJIHBIX ITOTOKOB BEIIECTBA, UMITYJICOB U SHEPTUU
Ha TpaHHIe pa3zena a3 npu (pa3oBEIX Hepexoax.
TeruiooOMeH npu KoHAeHcanuy napa [lneHouHbIi
U KarejabHbIN pexumbl konaeHcanuu. Teopust Hyc-
cenbTa Ul Mpolecca MNIEHOYHOW KOHISHCALUH H
ee Mocieayronye yrouHeHus. PacueTHble cOOTHO-
meHus. TermooOMeH npu TypOyJIEHTHOM pexXUMe
TeueHus: KOHAeHcaTHOH 1ueHkH. OcobGeHHOCTH
KOHIEHCAIlMM Tapa BHYTpH TpyO. MexaHmsm u
TEIIOOOMEH TIpH KalleJIbHOW KOHJACHCAIUH Iapa.
TeriooOMeH IpU KHUNEHUM SKUIKOCTH. PeXUMEI
KUIIeHUs. MeXaHn3M M TeIIooTada Mpu Iy3bIpb-
KOBOM pEXHME KHIeHUs. [uapoanHammyeckas
Teopusl MEpPBOro KpHu3Hca KUMeHWus. MexaHu3M u
TEMI00Taya MpPU IUIEHOYHOM pPEXHUME KUIICHHS.
Bropoit kpmsuc mporecca kuneHus. OcoOeHHOCTH
TeIooOMeHa MpU IUIABICHHH W CyOJMMAIliH.
YnpomeHHsle cXeMbl IPOIecCOB AHAIM3 yCIOBHI

10

12

30




NnepeHoca TCIIOThI U 3aKOHOMEPHOCTH TerI000Me-
Ha.

6 Hpoueccm Teruio- | O6mue mnonoxenus. Knaccuduxamus mpoueccos
Temo- U MaccoooMena. 3akoH duka. Kosppumu-
et mupdysun. MexanmsMm mupdys3un B rasax u
Pacuer temomne- sxkuaKoctsax. Hamoxxennsie agdextsr. Monexymsip-
penayu B dHEpre- HBIl TepeHOC JHEpPruM B OWHAPHBIX CHCTEMax.
Maremarnueckoe omucanue. Cucrema muddepeH-
IUANbHBIX YPaBHEHHH KOHBEKTHBHOIO TEIIO- H
HOBKax. MaccooOMeHa. ['paHn4HbBIE yCIIOBHS Ha MpPOHHUIIAE-
MBIX TOBEpXHOCTAX. Juddy3noHHBI mOrpaHud-
HBIH CIIOH. 3aKOHOMEPHOCTH COBMECTHOTO TIepe-
HOCa MAacChl, HMITyJIbCca M SHEPTUH. AHAIN3 IPO-
[[ECCOB MIEPEeHOCa Ha OCHOBE COOTHOIICHUH TEOPUH
HOTPAHMYHOTO CJIOS. AHAJOTHS IIPOIECCOB IIepe-
HOCa MacChl, MMITyJIbca U dHEepruu (TpoifHas aHa-
norusi). PacueTHble COOTHOLICHHS U MPAKTUYECKHE
npunoxenus. IIpoueccsl Temo- 1 MaccooOMeHa B
o0macTy HU3KUX AaBICHUIl u TemmepaTtyp. duzn-
YeCKHEe OCHOBBI IPOIecCOB. MoNeKyIIpHBIE TTOTO-
KH BEIIECTBA M YHEPTHH. MaKCBEIOBCKHE OJHO-
CTOPOHHHUE ITOTOKU. MOJEKYJISPHBII TEIII000MEH B
pa3peKEeHHBIX CHCTeMax. DHepreTHIecKas akkoMo-
nauust. [IpunoxeHne K BaKyyMHBIM CHCTEMaM Tell-
jgoBoi m3ossanuu. OtThenbHbIE 3aJaudl TEIUIO- U
MaccoobMeHa. Kmaccudukanus TennooOMeHHBIX
anmaparoB. TemmepaTypHblii Hamop. OCHOBHbBIE
pacuetHble cooTHOmeHus. OCOOCHHOCTH pacyera
TEeIJIONEepeaun IIPU TOHIDKCHHBIX [aBICHUSX U
HH3KHX TeMIepaTypax.

A MaccooOMeHa.

THUYCCKUX yCTa-

18 8 - 30 56

Hroro 54 54 18 90 216

5.2 Ilepeuyenn 1a00paTOPHBIX PadboT

Ne HanmeHnoBanue 1a60paTopHOii padoThI
n/n

1 Onpenenenue kodhPuieHTa TEmIONPOBOHOCTH U30-
JSIUUOHHBIX MAaTEPUAJIOB METOAOM IIUINHIPUIECKOTO
CJIOS.

2 Omnpenenenune kKodhGUIEEHTA TETLIOTPOBOIHOCTH Me-
TaJIJIOB METOJOM CTEPKHSI.

3 HccnenoBanue TEIIOOTAaYM OT TOPU3OHTAIBLHOIO 1IH-
JIMHJIpa IPU CBOOOTHON KOHBEKITUH.

4 HccnenoBanue TEIIOOTIAYU TPU TEUCHUU KUJTKOCTH B
TpyOe.

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cooTBercTBUU ¢ yueOHBIM MJIAHOM OCBOCHHE AMCLUHUILIMHBI MPEAyCMaTpPHBACT
BBINIOJIHEHHE KypCcOBOW paboThl Ha TeMy «Pacuer pekynepaTnBHOrO TEMIO0OMEHHOTO
anmnapara HepepbIBHOTO JIEUCTBUS.

3anauu, pemaeMble B X0 KypcOBOM pabOThI:



1) TemoBoii pacuer amnmapara;
2) rugpaBIMYECKHUI pacyeT anmnapara;
KOHCTPYKTHBHBIN pacyeT anmnapara.

7. OEHOYHBIE MATEPHAJIBI JJIsI IPOBEJEHUS
MPOMEKYTOYHOI ATTECTALIMY OBYYAIOIIUXCS
MO JUCLHUILJIMHE (MOYJIIO)

7.1. Onucanue mokasarejiedi ¥ KpUTepHeB OLCHUBAHUA KOMIICTCHLHH Ha
Pa3JIMYHBIX 3Tanax ux GopMUPOBaHNs, ONIMCAHNE IIKAJ OLCHUBAHUS

7.1.1 JTan TeKymero KOHTPOJIs

Pe3ynprarsl TEKymero KOHTpOJIsl 3HAHUK U MEKCECCHOHHOM aTTECTAIlMU OLICHHU-
BAKOTCS 1O CIEAYIOLIEN CUCTEME:

«aTTeCTOBAH»,
«HE aTTECCTOBAHY.
Kommnerenmusi| Pesyrbrarbi o0y4enus, xapax- Kpurtepuu ATTecTOoBaH He atrecToBan
cd)opMﬂT;(l)):;li’}l:)oucT: KoMIIe- oneHHBAHNS
TEHIIHH
T1K-2 3HaTe OCHOBHBIE 3ajgaun | AKTHBHas pabora Ha mpaktude- |Beimmonnenue pabot B | HeBbimonHeHue pa-
TEIJIONPOBOHOCTH, METO- CKUX 3aHATHUIX, OTBEUAeT Ha CPOK, TIPEeLyCMOT- 00T B CPOK, Mpeay-
Jbl pELICHUs YPAaBHEHUI | TEOPETUYECKHE BOIIPOCHI IIPU PEHHBIH B pabounX |CMOTPEHHBIH B pado-
TEIUIOTPOBOAHOCTH, 3aJIa4M | 3alUTe JJADOPaTOPHBIX padoT MporpaMmMax YUX MPOrpaMMax
KOHBEKTHUBHOTO  TEILIO00-
MeHa, 3aJIa4H TEII000MEeHa
B IBYX(a3HBIX Cpeax;
YMeTs pemats ypaBHeHHE | Pemienne cTaHoapTHBIX IpakTH- | BrimonHeHne paboT Heswinonxenue
TEIUIONPOBOAHOCTH, YEeCKHX 3a/1a4 B CPOK, NIPETyCMOT- paboT B CpOK,
OIPENENIATh  CTAl[MOHAP- PEHHBIH B pabounx | NperyCMOTPEHHBIN
HblE U HeCTallMOHApHbIE Iporpammax B paboyux mpo-
TeMIIEpaTypHbIE TOJSI B rpamMmax
IJIOCKOW W IWJIMHApUYE-
CKOM CTeHKax IpH pas-
JIMYHBIX TPAaHUYHBIX
YCIIOBHUSIX; I0JIb30BATHCS
METOJIOM pa3JelieHus Ie-
PEMEHHBIX,  OIEPALMOH-
HBIM METOJIOM M Teopuew
momooust; pemarh 3aaaqu
CBOOOIHONW  KOHBEKIIHH,
TEIIOOOMEHAa B TpyOax,
KHUIIEHUS U KOHACHCAUU
Brnagers ocHOBamm pac- | Pemenue mpukiagHeIX 3aqad B | BwimonmHeHue paboT HeBbinonuenue
yera IIPOLIECCOB TEIUIO- | KOHKPETHOM NpeiMeTHON 001a- | B CPOK, PEITyCMOT- paboT B CpOK,
MaccoIepeHoca B 3JIEMEH- CTH PEHHEIA B pa00YNX | HpPeayCMOTPEHHBIN
Tax TEIJIOTEXHUUYECKOTO U porpaMmax B pabo4ux mpo-
TEIJIOTEXHOJIOTMYECKOro rpaMmax
obopymoBaHus
T1IK-3 3HaTh OCHOBHBEIC 3aJaud AxTuBHas paboTa Ha MpakTH- | BrmonHeHue padot Hesbinonnenue
TEIUIONIPOBOJHOCTH, MeE- | YECKHX 3aHATHUSAX, OTBEYAET HA | B CPOK, IPELyCMOT- paboT B CpOK,
TOABl pELICHUsl YypaBHe- TEOPETHYECKHE BOTIPOCH IPU | PEHHBIA B pad04YMX | NIpeayCMOTpPEHHBII

HUW TEIIONPOBOJHOCTH,

3aIuTe JaOOPaTOPHBIX padoOT

porpammax

B pabo4mx mpo-




3aa4d  KOHBEKTHUBHOIO rpammax
TemI000MeHa, 3a7a4u
TeroobMeHa B IByx(as-
HBIX cpelax;
YMers periath ypaBHeHue | PemieHue ctaHaapTHBIX IpakTH- | BeimonHeHue paboT Hesbinonnenue
TEIUIONPOBOAHOCTH, YEeCKHX 3a/1a4 B CPOK, NIPETyCMOT- paboT B CpOK,
OIPENENATh  CTAl[MOHAP- PEHHBIH B pabounx | NperyCMOTPEHHBIN
Hbl€ M HECTallMOHApHbIE IporpaMMax B pabouux mpo-
TeMIepaTypHble IOAs B rpaMmmax
IUIOCKOW U LUIMHApUYE-
CKOM CTEHKax IpH pas-
JUYHBIX TPaHUIHBIX
YCIIOBHSIX; IOJIB30BATHCS
METOZOM pa3feJICHUs Iie-
PEMEHHBIX,  OIEpaIHOH-
HBIM METOJIOM M TeOopHei
moIo0usl; pemaTh 3aaadn
CBOOOIHONW  KOHBEKIIHH,
TeriooOMeHa B Tpy0ax,
KHUIIEHUs] U KOHJCHCAlUN
Bnaners ocHoBamm pac- | Pemnrenue npuxianHbix 3a1a4 B | BrimonHeHue paboT Hesbimonxenue
yera IIPOLECCOB TEIIO- | KOHKPETHOHW NpeiMeTHOH 001a- | B CPOK, IPEITyCMOT- paboT B CpOK,
MaccomnepeHoca B dJIEMEH- CTH PEHHEIHA B paboYnX | TpPeayCMOTPEHHBIN
TaX TEINIOTEXHUYECKOTO U porpaMMax B paboUux mpo-
TEIUIOTEXHOJIOTHIECKOTO rpaMmax
o0opyoBaHus

T1K-5 3HaTh OCHOBHBIE 3a7a4d AxTHBHas paboTa Ha IpakTH- | BeImosHeHHe paboT HeBpimonmuenune
TEIUIONPOBOAHOCTH, Me- | UECKHX 3aHATHSIX, OTBEUaeT Ha | B CPOK, IPEAYCMOT- paboT B CpOK,
TOIBI PpEIICHUS ypaBHe- TEOPETHYECKHE BOTIPOCH IIPU | PEHHBIA B pad04YMX | MIpPEeayCMOTpPEHHBII
HUM  TEIUIONPOBOAHOCTH, 3aIIuTe J1adOPaTOPHBIX PadbOT IporpamMMax B pabouux mpo-
3ala4yd  KOHBEKTHBHOI'O rpammax
TEII000MEHa, 3a/1a4u
TeIiooOMeHa B JByX(das-
HBIX Cpelax;
YMers pemiath ypaBHeHue | Pemenune ctaHmapTHBIX IpakTH- | BrimonHeHne padoT Hesbinonxenue
TEIUTOTIPOBOTHOCTH, YECKHX 33124 B CPOK, IPEIyCMOT- paboT B CpOK,
OTIpeNeNiATh  CTaloHap- PEHHEBIA B pab0YNX | MpPeayCMOTPEHHBIN
HBIE W HeCTallMOHApHBIE porpaMMax B pabo4ux mpo-
TeMIepaTypHbIE OIS B rpammax
IJIOCKOH W UMJIUHIpUYE-
CKOM CTEHKax WpH pas-
JIMYHBIX TPaHUYHBIX
YCIIOBHSIX; IOJI30BAThCSA
METOJZIOM pa3feieHus Iie-
PEMEHHBIX,  ONEpalUOH-
HBIM METOAOM U Teopueil
noaoOus; pemiats 3a1aduu
CBOOOJHOM  KOHBEKIIUH,
TEINI0OOMEHa B Tpyodax,
KHTICHYSI U KOHJCHCAITUHI
BJIAaJIeTh OCHOBaMH pacde- | PerreHue nmpukiagHbIX 3a1a4 B | BremonaeHue padot Hesrmomuaenne
Ta TPOIECCOB TEIUIOMAac- | KOHKPETHOW MPeAMETHOU 00sia- | B CPOK, IPEIyCMOT- paboT B CpOK,
COIIEpPEeHOCa B 3JIEMEHTax CTH PEHHBIN B pabo4YNX | HPeayCMOTPEHHBIN
TEIUIOTEXHUYECKOT0 u IporpaMMax B pabouux mpo-
TEIUIOTEXHOJIOTHYECKOT O rpammax
000pyToBaHUs

TIKB-3 3HaTh OCHOBHBIE 3aJayud AxTtuBHas paborta Ha pakTu- | BeimonneHue padot Hesbinonnenue
TEIUIONPOBOAHOCTH, Me- | UECKHUX 3aHSATHSIX, OTBEUAeT HA | B CPOK, IPEAYyCMOT- paboT B CpOK,
TOIbl PpEIICHUs] ypaBHe- TEOPETHYECKHE BOIPOCHI IPH | PEHHBIM B pabouux | NpesyCcMOTPEHHBIH
HUIl  TEIUIONPOBOAHOCTH, 3aIInTe J1ad0PaTOPHBIX PadbOT IporpaMMax B pabouux mpo-
3amaud  KOHBEKTHBHOTO rpaMmax
TemI000MeHa, 3a1a4u

Teoo0OMeHa B aByX(dasz-




HBIX Cpelax;

YMeTh pemats ypaBHEHUE
TEILTOTIPOBOIHOCTH,

OTpeneNiaTh  CTaloHap-
HBIE W HECTallMOHApHBIE
TeMIepaTypHbIE OIS B
IJIOCKOM W UMJIMHApUYE-
CKOM CTEHKax mpH pas-
JIMYHBIX TpaHUYHbIX
YCJIOBUSIX; I0JIb30BATHCS
METOJIOM pa3JesieHus Ie-
PEMEHHBIX,  OIepalHoH-
HbIM METOJIOM M TEOpHUEl
MOMOOUS; pemaTh 3aJadn
CBOOOJHOM  KOHBEKIIUH,
TeiooOMeHa B Tpyodax,
KHIICHVSI U KOHCHCAITUHI

Pemenne crangapTHBIX MTPAKTH-
YeCKHX 3a1a4

Brmonaenue pabdot

B CPOK, IPEIyCMOT-

peHHBIIA B pabounx
nporpammax

Hepbinonnenue
paboT B CpOK,
[IPENYCMOTPEHHBIN
B pabo4ux mpo-
rpammax

Bnaners ocHoBamu pac-
YeTa MpOIECCOB TEIIO-
MaccormepeHoca B dJIeMeH-
TaxX TCINIOTCXHUYCCKOI'O U
TEIIOTEXHOJIOTHYECKOrO
00opytoBaHUs

Pemenune npukiaaHbIX 3a1a4 B
KOHKPETHOW IpeMeTHON 00Jia-
CTH

Brimonaenue pabot

B CPOK, IIPEyCMOT-

PeHHBII B pabounx
nporpammax

Hesbinonnenue
padoT B CPOK,
IIPEAYCMOTPEHHBIN
B pabouux mpo-
rpamMmax

IIKB-4

3HaTh OCHOBHBIE 3a7a4u
TEIUIONPOBOAHOCTH,  Me-
TONBI pEIICHUS ypaBHe-
HUH  TEIIONPOBOAHOCTH,
3aJa4d  KOHBEKTHBHOTI'O
TemI000MeHa, 3a7a4u
TeroobMeHa B IByx(as-
HBIX Cpeliax;

AxTuBHas paboTta Ha NPaKTH-
YECKUX 3aHATHIX, OTBEYACT Ha
TEOPETUYECKUE BONPOCHI ITPU
3amuTe JIabopaTopHBIX padoT

Brmonnaenue padot

B CPOK, IPEyCMOT-

PEHHEBIHA B pabo4mx
porpaMmax

Hesbinonuenue
paboT B CpOK,
MIPEAYCMOTPEHHBIN
B pabo4ux mpo-
rpamMMax

YMeTh pemars ypaBHEHUE
TEIJIONPOBOHOCTH,

OTIpeNIeNIATh  CTaI[MOHAp-
HBIE W HECTallMOHAPHBIC
TeMIepaTypHbIC TIONS B
TUTIOCKOW W [WJIHHIpPUYC-
CKOM CTEHKax IpH pas-
JUYHBIX TPaHUIHBIX
YCIIOBHSIX; IOJB30BATHCS
METOZOM pa3feJeHUs Iie-
PEMEHHBIX,  OIEpaIHOH-
HBIM METOJIOM M Teopuew
moo0us; pemaTh 3aaadu
CBOOOIHONW  KOHBEKIIHH,
TEIIOOOMEHAa B TpyOax,
KHIICHYSI U KOHJICHCAITUH

Pemenne craHIapTHBIX IPaKTH-
YEeCKHX 3a/a4

Brimonaenue pabot

B CPOK, IIPEyCMOT-

PeHHBII B pabounx
nporpammax

Hespimonnenue
padoT B CPOK,
IIPEAYCMOTPEHHBIN
B pabouunx mpo-
rpaMmmax

Bnaners ocHoBamm pac-
yera IIPOLECCOB TEILIO-
MaccoIlepeHoca B IeMeH-
Tax TEIUIOTEXHUYECKOTO M
TEIUIOTEXHOJIOTHYECKOTO
o0opymoBaHus

Pemenune npuxiaaseIx 3a1a4 B
KOHKPETHOH IpeIMeTHOH o0a-
CTH

Brmmonaenue padot

B CPOK, IPELyCMOT-

peHHbIH B pabounx
mporpaMmmax

Hesbinonuenue
paboT B CpOK,
ey CMOTPEHHBIN
B pabouux mpo-
rpamMMax

7.1.2 JTan npoMeKYyTOYHOT0 KOHTPOJISI 3HAHUI

Pe3ynbTaThl MpOMEKYTOUYHOIO KOHTPOJISI 3HAHUW OLICHUBAKOTCA B 5, 6 cemectpe
U1 O9HOM POpMBI 00YUEHHUS 0 IBYX/4EThIPEX0aTbHON CUCTEME:!
«3aYTEHOY;




«HE€ 3a4YTCHO»

Komme-
TEHIUsI

PesyubTaThl 00yue-
HHUS, XapaKTepu3y-
e
chopMHPOBAHHOCTH
KOMNeTeHIUH

Kpurepun
OLlCHUBAHHSA

3auTeHo

He 3auTeHno

I1K-2

3HaTh
3a1a4n
BOJHOCTH,
pelleHns ypaBHEHUI
TEIIONPOBOJHOCTH,
3aa4d  KOHBEKTHUB-

OCHOBHBIE
TEIJIONPO-
METOAbI

HOTO TerooOMeHa,
3ajauM TemooOMeHa
B ABYyX(]a3HBIX cpe-
Jax;

Tect

Bremonnenne
recta Ha 70-100%

B tecte meHee
70% mpaBwIIB-
HBIX OTBECTOB

YwMers pemath
ypaBHEHHE TeTIO0-
MPOBOJHOCTH,
OTIPEJICIIATh CTa-
IUOHAPHBIC U HE-
CTalMOHAPHbBIC
TEeMIepaTyPHBIC
TIOJIS B TUIOCKOM U
UWIUHIPUYECKON
CTCHKaX TIpH pas-
JUYHBIX TPaHUY-
HBIX YCIIOBHSAX;
TOJIB30BAThCS Me-
TOIOM pa3ACICHHUS
TIePEMEHHBIX, OTIe-
PaAIMOHHBIM METO-
JIOM U Teopuen
oJ00us1; permarb
3a/a4u CBOOOTHOM
KOHBEKI[UH, TEIl-
J0o0MeHa B Tpy-
0ax, KUIIEHUS U
KOHJICHCAINH

Tect

BrmoiHeHne
Tecta Ha 70-
100%

B Tecte me-
Hee 70% mpa-
BHJIBHBIX OT-

BETOB

Biagets ocHOBaMU
pacueTa mpoIeccoB
TerioMacconepe-
HOCa B DJIEMEHTAX
TEMIOTEXHUYECKO-
T'O U TCIINIOTCXHO-
JIOTHYECKOTO 000-
PYJIOBaHUS

Tect

BrimoHeHne
Tecta Ha 70-
100%

B Tecte me-
Hee 70% mpa-
BHJIBHBIX OT-

BETOB

I1K-3

3HaTb  OCHOBHBIE
3aa4d  TeIUIoNpo-
BOJIHOCTH, METOIbI
pelieHus  ypaBHe-
HUN TEIUIONPOBOJ-
HOCTH, 3a7a4u
KOHBEKTHBHOI'O

TenaooOMeHa, 3a-
IadyM TEIIooOMeHa
B IBYX(ha3HBIX

cpenax;

Tecr

Brimosinenue
Tecta Ha 70-
100%

B tecte me-
Hee 70% npa-
BUWJIBHBIX OT-

BETOB




YwMmetsb peath
ypaBHEHHE TeTIOo-
TIPOBOJTHOCTH,
OTIpeJIeINIATh CTa-
IIUOHAPHBIC U HE-
CTalMOHAPHbBIC
TEeMIepaTypHEIC
TIOJIS B TUIOCKOM U
UMIUHIPUYECKON
CTEHKax IpH pa3-
JUYHBIX TPaHUY-
HBIX YCIIOBHSAX;
MOJIB30BAThCS Me-
TOAOM pa3AeTICHHUS
MEPEMEHHBIX, OIe-
paIMOHHBIM METO-
JIOM U Teopuen
nojo6us; pemars
3a/1a4u CBOOOTHOM
KOHBEKI[HH, TEIl-
J1000MeHa B Tpy-
0ax, KUIIEHUS U
KOHJICHCAINH

Tect

BrimmonHeHne
tecta Ha 70-
100%

B Tecte me-
Hee 70% mpa-
BHJIBHBIX OT-

BE€TOB

Bnagets ocHOBaMU
pacdera mporeccoB
TeroMaccornepe-
HOCa B DJIEMEHTAX
TCIIJIOTCXHHUYCCKO-
T'O U TCIIJIOTCXHO-
JIOTHYECKOTO 000-
pyJIOBaHUS

Tect

BrimoHeHNE
tecTta Ha 70-
100%

B Tecte me-
Hee 70% mpa-
BHJIBHBIX OT-

BETOB

IK-5

3HaTh  OCHOBHBIE
3aa4d  TeIUIopo-
BOJHOCTH, METOJIBI
pelleHusT  ypaBHe-
HUM TEIUIONPOBOJ-
HOCTH, 3a1a49n
KOHBEKTHBHOTO
Tenao0o0MeHa, 3a-
1a4v TEIUI0OOMEHaA
B IByX(dazHbIX
cpenax;

Tect

Brimonnenue
Tecta Ha 70-
100%

B Tecte me-
Hee 70% npa-
BUJIBHBIX OT-

BETOB

‘YMers pemats
ypaBHEHHE TEILIO-
MIPOBOJIHOCTH,
OIIPENIeNIATh CTa-
IUOHAPHEIE U HE-
CTallMOHAPHBIE
TeMIepaTypHEIE
ITOJISI B TJIOCKOM U
HAJTMHIPUYECKON
CTEHKax MpH paz-
JIMYHBIX FpaHl/I‘l-
HBbIX yCIlOBI/lHX;
[I0JIL30BAThCS Me-
TOJIOM pa3/eiICHUS
MePEMEHHBIX, OTle-
PaIMOHHBIM METO-
JIOM U Teopuei
moto0us; pemaTh
3a1a4i CBOOOIHOM
KOHBEKIIMH, TEII-
71000MEHa B TPY-

Tecr

Brimosinenue
Tecta Ha 70-
100%

B tecte me-
Hee 70% npa-
BUJIBHBIX OT-

BETOB




0ax, KUIIEHUS U
KOHIEHCAIINH

BIIAZIETh OCHOBAMH
pacueTa ImporeccoB
TeIIoMaccormnepe-
HOCAa B DJIEMEHTAX
TEIJIOTEXHUYECKO-
T'O U TCIIJIOTCXHO-
JIOTHYECKOTO 000-
PYAOBaHUS

Tect

BrimoHeHne
Tecta Ha 70-
100%

B Tecte me-
Hee 70% mpa-
BHJIBHBIX OT-

BETOB

I1KB-3

3HaTb  OCHOBHBIE
3aja4d  TeIUIopo-
BOJIHOCTH, METOIbI
pelieHus  ypaBHe-
HUH TEIUIONPOBOJ-
HOCTH, 3a7a4u
KOHBEKTHBHOI'O
TenaooOMeHa, 3a-
IadyM TEIIooOMeHa
B IByX(dazHbIX
cpenax;

Tecr

Brimosinenue
Tecta Ha 70-
100%

B tecte me-
Hee 70% npa-
BUJIBHBIX OT-

BETOB

YMers pemats
ypaBHEHHE TEILIO-
MIPOBOJIHOCTH,
OIIPENeNIATh CTa-
IUOHAPHEIC U HE-
CTallMOHAPHBIE
TeMIepaTypHEIE
I10JIS B INIOCKOH 1
LUAJTMHIPUYECKOM
CTEHKax MpH paz-
JINYHBIX TPAHNY-
HBbIX yCﬂOBI/lHX;
[I0JIL30BaTLCS Mé-
TOJIOM pa3/ieiICHUS
MIepPEMEHHBIX, OTie-
PAIIOHHBIM METO-
JIOM U Teopuei
moto0us; pemaTh
3a1a4i CBOOOIHON
KOHBEKIIMH, TEII-
moobMeHa B Tpy-
0ax, KHIIEHUS U
KOHJICHCALMU

Tect

BrinosiHeHue
tecta Ha 70-
100%

B tecte me-
Hee 70% mpa-
BUJIBHBIX OT-

BETOB

Bnanets ocHOBaMu
pacdera mpoueccoB
TeroMacconepe-
HOCa B DJIEMEHTax
TEMIOTEXHUYECKO-
I'0 U TEIUIOTEXHO-
JIOTHYECKOT0 000-
pyIOBaHUS

Tecr

BrimosineHue
tecta Ha 70-
100%

B tecte me-
Hee 70% mpa-
BUJIBHBIX OT-

BETOB

IIKB-4

3HaTh  OCHOBHBIE
3a7a4d  TEIUIONpo-
BOJHOCTH, METOJIbI
pelleHusl  ypaBHe-
HUW TEIIONPOBO/I-
HOCTH, 3a7a4u
KOHBEKTHBHOT'O

TemIooOMeHa, 3a-
a4d TEIUI0OOMeHa
B JByX(azHbIX

Tect

BrimoHeHNE
Tecta Ha 70-
100%

B Tecte me-
Hee 70% mpa-
BHJIBHBIX OT-

BETOB




cpenax;
YwMers pemath Tect Brinosnnenue B tecre me-
YpaBHEHHE TEILIO- TecTta Ha 70- Hee 70% mpa-
NIPOBOJHOCTH, 100% BWIBHBIX OT-
OTIpeNIeNATh CTa- BETOB
IIUOHAPHBIE U HE-
CTallMOHAPHbBIE
TEMIIEPATYPHBIE
10J1s1 B INIOCKOM U
UWIUHIPUYECKON
CTCHKAaX TIpH pas-
JIUYHBIX TPAHUY-
HBIX YCIIOBHSAX;
TTOJTE30BATHCS Me-
TOJIOM pa3/eICHUs
MepEeMEeHHBIX, OIe-
PalMOHHBIM METO-
JIOM U Teopuen
Mo 100us; periaTh
3aJa4¥ CBOOOIHOM
KOHBEKITUH, TETI-
J000MeHa B Tpy-
0ax, KUIIEHUS U
KOH/ICHCAIINU
Bnagets ocHOBaMU Tect Brimonnenue B Tecte me-
pacdera mpoueccoB TecTta Ha 70- Hee 70% mpa-
TEIJIOMAaccoIIepe- 100% BUJIBHBIX OT-
HOCa B DJIEMEHTaX BETOB
TEIUIOTEXHIYECKO-
TO ¥ TEIUIOTEXHO-
JIOTHYECKOro 000-
PYJIOBaHUS
1500051
«OTJIMYHO»,
«XOpOoUIo»,
«YOOBJICTBOPUTCIBHO,
«HEYIOBJIETBOPUTEIILHOY.
K Pe3yibTaThl 00y4eHnus, K
oMIIe- XapakTepu3yloiue HUTECPpUH
Tenmust | ¢ qmlel:pOBafmoyCT:‘mM“e_ OHEHHBEHMH OTJHYHO Xopowo YaosBa. Heynosa.
TECHIHH
[1K-2 3HaTe OCHOBHBIE 3amaun|Tect Bremonnenne | Bremonnenne | Brmmonnenue | B Ttecte me-
TEIUIONPOBOAHOCTH, tecta Ha 90- | Tecta Ha 80- | Tecra Ha 70- Hee 70%
METO/bl PEIICHUS ypaB- 100% 90% 80% MPaBUIIbHBIX
HEHUN TEIUIOMIPOBOAHO- OTBETOB
CTH, 33J]a4i KOHBEKTHB-
HOTO TerooOMeHa, 3a-
Jadd  TEIUIOOOMEHa B
IBYX(ha3HBIX cpenax;
YmeTs pemarts ypaBHe- |Pemenue cran- | 3amaum peme- | [Ipogemonctp | [Ipomemonctp | 3amaun He
HHUE TEIUIONPOBOIHOCTH, |IapPTHBIX MPaK- | HBI B IIOJIHOM | HpPOBaH Bep- | HpoBaH Bep- pereHsl
OTIpEeNIeNATh CTAlMOHAP- [THYECKHX 3a/1a4 | oObeMe U Io- | HBIH X0 pe- | HBIHA X0x pe-
HBIE ¥ HECTaLlMOHAPHEIE Jy4YeHBI Bep- |IMIEHUs BCEX, HO IICHUS B
TeMIepaTypHbIE MOJIS B HBIE€ OTBETHI HeE ToirydeH | OOJIBIIMHCTBE
IJIOCKOW Y UWJIMHAPU- BEpHBIN OTBET 3aja4
YEeCKOM CTEHKax Mpu BO BCEX 3aj1a-
Pa3JIMYHBIX I'PAHUYHBIX qax




METOJIOM Pa3ICICHHS

MEPEMEHHBIX, OIePaIH-
OHHBIM METOJIOM H TE€O-
puel monoous; pemarhb
3aJa4i CBOOOTHOM KOH-
BEKI[UH, TEIII0O0OMEHA B
Tpybax, KUIIEHUs ¥ KOH-

JIEHCAIH

YCJIOBHAX; MMOJIB30BATHCA

Bnaners ocHOBamu pac- (Pemenue npu- | 3amauum pemte- | [Ipogemonctp | [Iponemonctp | 3anmauu He
YeTa MPOLIECCOB TEIUIO- |KJIaJAHBIX 3aa4 | HBI B IOJJHOM | HMpOBaH Bep- | HMpPOBaH Bep- peLIeHbI
MacCOIEPEHOCA B 3J1€- |B KOHKPETHOU oOBeMe U 1o- | HEIM X0 pe- | HBIH X011 pe-
MEHTaxX TeIUIOTEXHUYe- |IpeaMeTHON Jy4YeHEI Bep- |IIEHUs BCceX, HO IICHUS B
CKOTO U TEIIOTEXHOJIO- |0bmacTu HBIC OTBETHI HE TMoTydeH | OOJIBIIMHCTBE
THYECKOTO 000py0Ba- BEPHBII OTBET 3amaq
HUS BO BCEX 3aja-
qax
[1K-3 3HaTe OCHOBHBIE 3amaun|Tect Bremonnenne | Bemonnenne | Brmmonnenue | B tecte me-
TEIJIONPOBOHOCTH, Tecta Ha 90- Tecta Ha 80- Tecta Ha 70- nee 70%
METO/bl PELICHUS ypaB- 100% 90% 80% MIPaBUIIbHBIX
HEHUN TEIUIOMIPOBOAHO- OTBETOB
CTH, 3aJjauil KOHBEKTHUB-
HOTO TerooOMeHa, 3a-
Jayd  TeIuiooOMeHa B
JIBYX(]as3HbIX cpeaax;
VYmets pemats ypaBHe- |Pemenue cran- | 3agaun peme- | IIpogemonctp | Ilponemonctp | 3amauu He
HUE TETUIONPOBOJIHOCTH, |IAPTHBIX NPaK- | HBI B IIOJIHOM | HpOBaH Bep- | HpOBaH Bep- peLIeHbI
OTIpEeNIeIATh CTAMOHAP- [THYECKHX 3a/1a4 | oObeMe U Io- | HBIH X0 pe- | HBIHA X0x pe-
HBIC ¥ HECTALIMOHAPHEIC Jy4YeHEI Bep- |IIEHUs BCeX, HO IICHUS B
TeMIepaTypHbIE OIS B HBIE OTBETHI HE TMoydeH | OOJIBIIMHCTBE
IJIOCKOW Y UWJIMHAPU- BEpHBIN OTBET 3aja4
YEeCKOW CTEHKaX MpH BO BCEX 3a/a-
PA3INYHBIX 'PAHUYHBIX qyax
YCIIOBHSIX; TOJIb30BaThCS
METOJIOM pa3eNeHHs
TIepEeMEHHBIX, OTeparIy-
OHHBIM METOJIOM H T€O-
pueit mooous; permaTh
3a1a4u CBOOOIHON KOH-
BEKIMH, TEINIOOOMEHA B
Tpy0Oax, KUIIEHUsI U KOH-
JICHCALINH
Bnanmers ocHOBamu pac- (Pemenne npu- | 3amauwm pemre- | [Ipomemonctp | [Iponemonctp | 3amaum He
geTa IMPOIIECCOB TEIUIO- |KIaIHBIX 3a/1a4 | HBI B IOJHOM | HMpOBaH Bep- | HMPOBAH Bep- pereHs!
MaccoIlepeHoca B 3j1e- |B KOHKPETHOM obbeMe M 1mo- | HBI X011 pe- HBIN XOJI pe-
MEHTax TeIUIOTeXHUYe- |IpeaMeTHON Jy4eHHI Bep- |IIEHUs BCEX, HO IICHUS B
CKOTO ¥ TEIUIOTEXHOJIO- |o0nacTu HBIE€ OTBETHI HE MoJy4eH | OONBLIMHCTBE
rHYecKoro obopyoBa- BEPHBII OTBET 3a1a4
HUS BO BCEX 3ajia-
yax
IK-5 3HaTth OCHOBHBIE 3agauun|Tect Brinonnenue | Beimonnenue | Brimonnenue | B tecte me-
TEILUIONPOBOAHOCTH, tecta HAa 90- | TectaHa 80- | Tecra Ha 70- Hee 70%
METOJbl PELICHUS ypaB- 100% 90% 80% TIPaBUJIBHBIX
HEHUH TEIUIOMPOBOIHO- OTBETOB
CTH, 33aJa4i KOHBEKTHB-
HOIr'O TemiooOMeHa, 3a-
mayd  TemiooOMeHa B
JBYX(]a3HbIX cpenax;
Ymets pemats ypaBHe- |Pemenue cran- | 3amaun peme- | [Ipogemonctp | Ilponemonctp | 3amaun He
HHUE TEIUIONPOBOIHOCTH, [IapTHBIX MIPaK- | HBI B IIOJIHOM | HpOBaH Bep- | HpoBaH Bep- pereHsl
OTIpeNeIATh CTalMOHAP- [TUYECKHX 3a/1a4 | oObeMe U Io- | HBIi XoxI pe- | HBIHA X0x pe-
HbIC 1 HECTAIITMOHAPHLIC JIYUCHBI BEP- |IICHUA BCEX, HO IIEHHUA B




TEMIIEpaTypHBIE TOJIS B

HBIC OTBETHI

HE MOJTy4eH

OOJIBIIIMHCTBE

IJIOCKOW Y UWJIMHAPU- BEpHBIN OTBET 3aja4
YEeCKOW CTEHKaX MpH BO BCEX 3aja-
Pa3NUYIHBIX TPAHUIHBIX gax
YCJIOBUSAX; TIOJIB30BAThHCS
METOJIOM pa3eNeHHs
MEPEMCHHBIX, onepalu-
OHHBIM METOJIOM U TE€O-
puelt moo0us; permaTh
3a1a491 CBOOOHOM KOH-
BEKIMH, TEINIOOOMEHA B
Tpy0Oax, KUIIEHUsI U KOH-
JICHCALIUH
BIIaJIETh OCHOBaMHU pac- [Pemenne npu- | 3amaunm pemre- | [Ipomemonctp | [Iponemonctp | 3amauwm He
geTa IMPOLECCOB TEIUIO- |KIaIHBIX 3aa4 | HBI B IOJHOM | HpOBaH Bep- | HMPOBAH Bep- pereHs!
MaccoIlepeHoca B 3j1e- |B KOHKPETHOM obbeMe M 1mo- | HBI X011 pe- HBIN XOJI pe-
MEHTax TeIUIOTeXHUYe- |IpeaMeTHON Jy4YeHHI Bep- |IIEHUs BCEX, HO IICHUS B
CKOTO ¥ TEIUIOTEXHOJIO- |o0nacTu HbIE OTBETHI HE MOJIyueH | OOJIbIIMHCTBE
rHYecKoro obopynoBa- BEPHBIN OTBET 3a/1a4
HUS BO BCEX 3ajia-
yax
I[IKB-3 |3Hath ocHOBHBIE 3anauu|Tect Brinonnenue | Beimonnenue | Brimonnenue | B tecte me-
TEILUIONPOBOAHOCTH, tecta HAa 90- | TectaHa 80- | Tecra Ha 70- Hee 70%
METOJbl PELICHUS ypaB- 100% 90% 80% TIPaBUJIBHBIX
HEHUH TEeIIONPOBOIHO- OTBETOB
CTH, 33aJadi KOHBEKTHB-
HOI'O TemiooOMeHa, 3a-
mayd  TemiooOMeHa B
JBYX(]a3HbIX cpenax;
YmeTs pemarts ypaBHe- |Pemenue cran- | 3amaum peme- | [Ipogemonctp | [lpomemonctp | 3amaun He
HHUE TEIUIONPOBOIHOCTH, [IapTHBIX IIPaK- | HBI B IIOJIHOM | HpOBaH Bep- | wHpoBaH Bep- pereHs!
OTIpeNeIATh CTallMOHAP- [TUYECKHX 3a/1a4 | oObeme u 1o- | HBIH XoxI pe- | HBIHA X0x pe-
HbIC 1 HECTAIIUOHAPHBIC JIYUCHBI BCP- |IIC€HUA BCEX, HO LIEHHUA B
TEMIIEpATYPHBIC 11OJIA B HBbIC OTBCTHI HE IOJIYUCH 6OHbLLll/lHCTBe
IJIOCKOW Y UMJIMHAPH- BEpPHBIN OTBET 3a71a4
YECKOM CTeHKax Mpu BO BCEX 3ajia-
PA3IHYHBIX TPAHUYHBIX gax
YCIIOBHSIX; TIOJTB30BaThCS
METOJIOM pa3JeNCHHS
MepEeMEHHBIX, OTIepaIi-
OHHBIM METOJIOM H T€O-
puel mogodus; pemaTh
3aJa4M CBOOOIHON KOH-
BEKIMH, TEINIOOOMEHA B
TpyOax, KHIIEHUsI U KOH-
JICHCALIUU
Brnaners ocHOBamu pac- ([Pemenue npu- | 3amauum pemte- | [Ipogemonctp | [Iponemonctp | 3anmauu He
YeTa MPOIIeCCOB TEIUIO- |KJIAaIHBIX 337]a4 | HbI B IOJHOM | HpPOBaH BEp- WUPOBaH Bep- penieHbl
MaccCOIIEpeHOca B JJIe- B KOHKPETHOU o0Obeme U 1o- | HbI X0 pe- HBIN XO[ pe-
MEHTaX TEIUIOTEXHUYE- |IpeaMeTHON Jy4YCHEI Bep- |IIEHUS BCEX, HO IIICHUS B
CKOTO U TEIIOTEXHOJIO- |00macTu HbIE OTBETHI HE MOJTyYeH | OOJIbIIMHCTBE
TMYecKoro o0opyoBa- BEPHEBII OTBET 3amaq
HUS BO BCEX 3aj1a-
qax
[IKB-4 |[3Hare ocHoBHBEIE 3amaun|Tect Brimosinenne | Brimonnenne | Brimonnenne | B tecte me-
TEILTIOTIPOBOIHOCTH, TecTa Ha 90- Tecra Ha 80- Tecta Ha 70- nee 70%
METOJIbl PELUEHUS ypaB- 100% 90% 80% NIpaBUIIbHBIX
HEHUH TEIIONpPOBOIHO- OTBETOB

CTH, 3aJa4d KOHBEKTHB-
HOro TemiooOMeHa, 3a-
Jaud  TermiooOMeHa B

JBYX(}as3HbIX cpepax;




YMeTh pelats ypaBHe-
HUE TEIUIOTPOBOIHOCTH,
OTIpeNIeISATh CTallnOHAP-
HBIE ¥ HECTallMOHAPHEIE
TEMIIEpATYPHBIE MOJI B
IJIOCKOW Y UMJIUHAPHU-
YECKOM CTEHKax IpuU
PA3IHYHBIX TPAHUYHBIX
YCIIOBHSIX; TIOJTB30BaThCS
METOJIOM pa3ICIICHHUS
MepEeMEHHBIX, OTIepaIi-
OHHBIM METOJIOM H T€O-
puel mogodus; pemaTh
3aJa4M CBOOOIHON KOH-
BEKIMH, TEINIOOOMEHA B
TpyOax, KHIIEHUsI U KOH-
JICHCAITUU

Pemenne cran-
JIaPTHBIX MIPaK-
THYECKHUX 3a1a4

3amauu perre-
HEI B ITIOJIHOM
o0beMe | 1o-
JIy4eHbI Bep-
HBIC OTBCThHI

IIponemonctp
HUPOBaH Bep-
HBIN XOJ pe-

HIEHUS BCEX, HO
HE II0JIy4€H

BEPHBINA OTBET

BO BCEX 3aJ1a-

yax

[Iponemonctp

OOJIBIINHCTBE

3amaun He
HMpOBaH Bep- pereHs!
HBIN XOJI pe-

IICHUA B

3aaa4

Bnaners ocHoBaMu pac-
4eTa MPOoLeCCOB TEIUIO-
MaccoriepeHoca B aJie-
MEHTaX TEIUIOTEXHHYE-
CKOTO U TEIJIOTEXHOJIO-
THYECKOTO 000pyI0Ba-
HUS

Pemenue npu-
KJIaJIHBIX 3aa4
B KOHKPETHOM
MpeaMETHOMI
obnacTu

3amauu pere-
HbI B IIOJIHOM
o0BeMe U 1o-
JIy4EeHBI Bep-
HBIE OTBETHI

IIponemoncTp
HpPOBaH Bep-
HBIN XOJ pe-

HIEHUS BCEX, HO
He MOJIy4eH

BEPHBIIl OTBET

BO BCEX 3aja-

[IpopemoncTp

OOJIBIINHCTBE

3amaun HEe
MpOBaH Bep- penieHbl
HBII X0 pe-

ICHHUA B

3a1a4

qax

7.2 IlpumepHbIil epeYyeHb OLEHOYHBIX CPEACTB (THMOBbIE KOHTPOJIbHbIE 3a-
JAHUS WJIM WHbIEe MaTepHaJibl, HeOOXOAUMBbIe /JJ OUEHKH 3HAHUI, YMEHUH,
HABBIKOB M (MJIM) ONBITA AeATEJIbHOCTH)

7.2.1 IlpumepHbIH MepevyeHb 3aJaHNH /151 MOATOTOBKH K TeCTUPOBAHUIO

No Bormpoc BapuanTsl
BOIIpOCa OTBETOB
1 BepHo 51, 4TO MEXy CTEHKaMH, pa3jiesieH- | 1 - 1a
HBIMU CJIO€M T'a3a, MOXKET CYyIIeCTBOBAaTh | 2 - HET
KaK KOHBEKTHBHBIM TEIIJIOOOMEH, TaK M TEIl-
J1000MEH u3nydeHuem?
2 SAsnsercs nu rerooomen Mexay Conuuem | 1 - na
U TJIaHETaMU MPUMEPOM CJIOKHOTO TEIIO- | 2 - HET
obmMeHa?
3 SBnsieTcs M MepeHoc TEeIIoThI uepe3 cTek- | "-"-"
JIO MPUMEPOM CIJIOKHOTO TertooOMeHa?
4 Bo3MosxeH 11 KOHBEKTUBHBIN Termmooomed | "-"-"
B TBEPJIOM Teie?
5 SIBnsgeTcs 1M KOHBEKTHUBHAA Teruioorgada | '-"-"
AJIIEMEHTAPHBIM ITPOLECCOM?
6 SBnsieTcs u npoiiece Temionepeaadu e- | "-"-"
MEHTApPHBIM MPOLIECCOM?




noan

7 B03MO0HO 111 sIBIIEeHHE MaccOOOMeHa Mpu
OTCYTCTBUU KOHBEKIUU?

8 N3 nByx enunun - Bt u Ik, seaserca mu | "-"-"
TOJILKO BT euHUIIEN TEIJIOBOW MOIITHOCTH?
9 Termonepenaya - 3To npouecc Koupektup- | "-"-"

HOTO TEII0O0OMEHa MEeX/1y OTOKaMU KU /I-
KOCTH WJIM ra3a 1 OBEPXHOCTHIO TBEPIOIO
Tena?

10 Tennoormaya - 3T0 NpOLECC KOHBEKTUBHOTO
TEMI000MeHa MEX Ty TOTOKAMU >KHJIKOCTH
WJIM ra3a v MOBEPXHOCThIO TBEPAOIo Tena?

noan

7.2.2 IlpumepHbIii IepeYeHb 3aJaHUM IS pelleHus CTAaHAAPTHBIX 32124

1. ITnockyro mOBEpXHOCTh HEOOXOUMO M30JIUPOBATH TaK, YUTOOBI MOTEPH TEIIO-
THI ¢ €JMHULBI TIOBEPXHOCTH B €IMHUIly BpeMeHu He npesbimany 450 Br/m2. Temnepa-
Typa IMOBEPXHOCTH 10J M3oasnueil toy = 450 °C, TeMnepaTypa BHELIHENH MOBEPXHOCTH
msomsaun teo = 50 °C. Onpenmenuts Tonammuy wmsonsuuu, ecnu A=0,09+0,0000874t,
B1/(meK).

2. BpluncauTh TEIIOBBIE MOTEPU Yepe3 1 M2 NBYXCIOWHOW IJIOCKOM CTEHKH U
TEMIIepaTypy B IJIOCKOCTH COMPUKOCHOBEHHMSI CIIOEB, €U u3BecTHO: 01 = 125 Mm; 62
=500 mm; tc1 = 1100 0C; tc3 = 50 0C; A1 = 0,28+0,00023t; A2 = 0,7 B1/(M*K).

3. OnpenenuTh TEIJIOBbIE NOTEPU YepPE3 | M IIMHBI TPEXCIOMHON LWIMHAPUYE-
CKOM CTEHKM W TeMIIepaTypbl Ha I'DAHULIE COIPUKOCHOBEHUS CIIOEB €CIU W3BECTHO:
01=5 mm; 82 = 63 = 50 mm; A1 = 50 B1/(M*K); A2 = 0,06 B1/(M*K); A3 = 0,12 B1/(M*K);
tc1=250 0C; tc4 = 50 0C; d = 100 mm.

4. BpIlUUCIUTH MOTEPU TEIUIOTHI C 1 M HEU30JIUPOBAHHOI'O TPYOOINpoOBOAA JUa-
meTtpoMm di/d2 = 150/160 MM, IpOIOKEHHOTO Ha OTKPBITOM BO3/yXE, €CIIM BHYTPH TPY-
OBl IIPOTEKAET BOJA CO CpenHei TemmepaTypoil txi = 90 °C u Temmeparypoit okpyxa-
IOIIEro BO3AyXa txo = - 15 °C. Jlna marepuana tpyosr A = 50 Br/(MeK); o; = 1000
B1/(M?eK); a2 = 12 Br/(M?eK). OnpenenuTs Takxe TEMIIEPATypy Ha BHEIIHEN M BHYT-
PEHHEH MOBEPXHOCTSIX TPYOBI.

5. OnpenenuTh BpeMsi, HEOOXOJMMOE J/Jii HarpeBa JIMCTa CTaJIM TOJIIMHON
28 = 24 MM, KOTOPBII UMEJ HaYalubHYI0 TeMneparypy to = 25 °C, a 3arem momemén B
1eyb ¢ Temreparypoii tx = 600 °C. Harpes cuutaTh 3aKOHUEHHBIM, KOTIa TEMIIEpATypa
nmucrta gocturHer 3Hadenus t = 450 °C. Jlma cramm: A = 45,4 Br/(meK);
¢p = 0,502 xJIx/(xr-K); p = 7800 xr/m*; o = 23,3 Br/(m?eK).

6. Jlnunanbli cTanbHOU Ban auameTpoMm d = 2 ro = 120 MM, UMErOIIMil TeMrepa-
Typy to = 20 °C nmomemén B neus ¢ t= 820 °C. Onpenenurs Bpems Harpesa Baia 1o t—o
= 800 °C. Onpenenurhb TakKe TEMIEPATYPy Ha MOBEPXHOCTHU Baja t—o B KOHIE Harpe-
Ba. A = 21 Br/(meK); a = 6,11-10° m?/c; oo = 140 B1/(Mm?eK).

7. CransHol mapaienenunes pazmepoM 200x400x500 MM, nMen HadalbHYIO
temmneparypy to = 20 °C, 3aTem ObLI HOMEINEH B I€4b ¢ TemIeparypoil tx = 1400 °C.



Onpenenute TEMOEpaTypy B LIEHTPE CAUTKa depe3 1,5 yaca mociie 3arpy3ku B IEYb.
A =372 Br/(MeK); a = 6,94-10° m*/c; a. = 168 Bt/(Mm?eK).

8. CranpHas muiavHApUYecKas O0onBaHka quameTpoM 80 MM u juiuHON 160 MM
Obuta paBHOMepHO Harpera 10 to = 800 °C. BonBaHka oxjaxkmaercs Ha BO3IyXe C
t« = 30 °C. Onpenmenurs TeMneparypy B LEHTpE OONBAHKU U B CEPEAUHE TOPLEBOI
noBepxHOCTH dYepe3 30 MuH mocine Hadaia oximaxkaeHus. A = 23,3 Br/(meK);
a=06,11-10° m?*/c; oo = 118 Br/(m?eK).

9. Omnpenenuth KO3QPUIIMEHT TEIIOOTIAAYd OT BEPTHKAJIBLHOW IUTUTHI BBICOTOM
H = 2 M, K OKpyxXawuemy BO3yXy, €CIH TeMIeparypa MOBEPXHOCTU IUIUTHI
te = 100 °C, TemmepaTypa OKpyKaromiero Bo3ayxa BIAIH OT MOBEPXHOCTH tx = 20 °C.

10. Onpenenuts KO3PPUIMEHT TEIUIOOTAAYH OT MOBEPXHOCTH TPYO, pacmoso-
KEHHBIX TOPU30HTAIBHO B OONbIIOM Oake, K Maciy, ecinu auamerp Tpyo d = 20 mwm,
Temneparypa mMacia tx = 60 °C, temmeparypa mosepxnoctu Tpy0 tc = 90 °C. Pacuér
MOKHO MPOU3BOJUTH KakK JIJIsi OJMHOYHOTO IMIHHAPA.

7.2.3 IlpumepHBbIil IepeYyeHb 3aJaHUH IS pelleHUs MPUKJIAAHBIX 3a1a4

1. Onpenenuth 3HaUeHHE KOAGOUIIMEHTA TETUIOOTAa4M U KOJIMYECTBO Mepe1aBa-
€MOIl TeryIoThl 3a 1 ¢ ImpW TEYEHUU BOJBI B TOPU3OHTAIBHOM TpyOe IuamMeTpom
d =10 mm u nnuHo# 1 = 1,2 M, ecnu cpeiHUE 110 JUIMHE TeMIepaTypa BOJbl U CTCHKHU
TpyOBI paBHBI COOTBETCTBEHHO tx = 30 °C u tc = 60 °C, pacxox Boas G = 7-107 kr/c.

2. Kako#i niuHbBl HEOOXOAMMO HCIOIB30BaTh TPyOy auamerpoM d = 18 MM mms
Harpesa Bobl OT tx = 5 °C 10 tx = 55 °C, remneparypa crenku tpy0sI tc = 70 °C, pac-
xo11 Boabsl G = 72 Kr/u.

3. Onpenenuth KO3PPUIUEHT TEIIOOTAAYH OT CTEHKH TPYOBI K OXJIaXKIAIOMIeH
BOJIE, €CJIM TEMIIEpATypa cTeHKH tc = 28 °C, BHyTpennuii auamerp Tpyoku d = 16 mm,
tx = 10 °C, tx = 18 °C, cpeanss ckopocTs BOabI B TpyOKe W = 2 M/C.

4. Ilo TpyOke BHyTpeHHUM uameTpoM d = 18 MM JBUKETCS BOJIa CO CKOPOCTHIO
w = 1,2 m/c. Temneparypa crenku TpyOxu tc = 90 °C, Boma HarpeBaercs ot tx = 15 °C
10 tx = 45 °C. Onpenenuts K03(PHUIMEAT TEIUIOOTAAYH OT TPYOKM K BOJE M ILIOT-
HOCTb TEIJIOBOTO noToka. [Ipunste, uro 1 > 50 d.

5. Tpybka nuamerpom d = 20 MM oXJaxaaeTcsi HOTOKOM Bojbl. CKOPOCTh MOTO-
ka w = 1 m/c. Cpennssa temneparypa Boasl tx = 10 °C u Temmeparypa cTeHKH TpyOKH
te. = 50 °C. Onpenenurs K03GPUUMEHT TEMIOOTAAYN OT IOBEPXHOCTH TPYOKHU K OXJIa-
KIAIOLIEH BOJE.

6. lllaxmaTHBI TTydOK TpyO OOTEKaeTCs MOMEpPEeYHbIM MOTOKOM TpaHc(opMma-
TopHOTO Macia. Buemnuii tuametp Tpy6 d = 20 MM, ckopocth otoka w = 0,6 M/c u
tx = 40 °C. Temneparypa crenku Tpyook t. = 90 °C. IToTok oOTekaeT TpyOKH HOA yr-
oM ataku @ = 90 °. Onpenenurs K03PPUIHMEHT TEMIOOTAAYH.

7. Kopunopsbiii my4ok TpyO oOTeKaeTcsi MOTOKOM TpaHC(HOPMATOPHOTO Maca.
Buemmnwuii quametp Tpyo d = 20 MM, ckopocTh nmotoka w = 0,6 M/c 1 tx = 40 °C. Tewm-
neparypa creHkn Tpybok t. = 90 °C. ITorok oOrexaer TpyOKM IOJ YIJIOM aTaku

¢ =90 °. Onpenenuth K03)HHUIMEHT TEMIOOTAAYM.

8. IllaxmaTHbIN My4oK TPyO 0OTEeKaeTCs MONEPEUYHBbIM MTOTOKOM BOJIbl. BHeIHMIA
nunametp tpy6 d = 20 MM, ckopocTh notoka w = 0,6 M/c u tx = 40 °C. Temmeparypa



crenku Tpyook t. = 90 °C. IToTok oOrekaeT TpyOku mox yriaom ataku ¢ = 45 °. Onpe-
JENUTh KO3PPUIIMEHT TEIUIO0TAAYH.

9. Ha napy>xHO# MOBEPXHOCTU TOPU3OHTAIBHON TPyObl quamerpom d = 20 MM u
JUIMHOU | = 2 M KOHJAEHCHPYETCS CyXOH HACBIIEHHBIA BOASHOW Map MpU JaBJICHUU
P = 10° ITa. Temneparypa moBepxHocTH TpyOsI te = 94,5 °C. Onpenenurs cpeaHuii Ko-
3¢ PUIHEHT TeTUTO0TIaYH OT Mapa K TpyOe M KOJIMYECTBO KOHACHCUPYIOIIEToCs mapa.

10. Ha HapyXHOI MOBEPXHOCTU BEPTUKAIBLHON TpyObl quamerpom d = 20 MM u
BBICOTOM h = 2 M KOHAEHCHUPYETCSl CyXOi HACBHIIEHHBIA BOJSHON Map MpH AaBieHuu P
= 10° ITa. Temneparypa noBepxHOcTH TPyOHI tc = 94,5 °C. Onpemenurs cpeqHuii 1Mo
BBICOTE KOA((UIMEHT TEIIO0TAAaYH OT Hapa K TpyOe U KOJINYECTBO KOHJICHCUPYIOLIe-
rocs napa.

7.2.4 IlpumepHbIH NepevYeHb BONPOCOB /I MOATOTOBKH K 3a4YeTy

1. SIBneHue OTppIBa MOTPAHUYHOIO CIOA. BiIusgHME rMApONMHAMUKHN MOTOKA Ha
JIOKaJIbHYIO U CPEJIHIOO TEILUIOOTAAUY.

2. TenmooTaava mpy TEYSHUH ra30B ¢ OOJIBIION CKOPOCTHIO.

3. XKnakoMeTamiImueCKUil TEINIOHOCHUTEIIH, TEIUIOOTIa4a.

4. TerooTaava B pa3peKEHHHbBIX T'a3ax.

5. IlneHo4yHas M KanenpbHas KOHJEHCAUMs. TepMUYECKHE CONPOTUBIICHUS IIPU
KOH/ICHCAIIMU. Y CJIOBHSI B3aUMOJICHCTBUS Ha TpaHMIIe pa3zena ¢as.

6. Bimsaaue ckopocty napa npu KoHAaeHcauuu. KoHzpeHcanus Ha rOpU30HTAJIb-
HBIX TPyOax H MmydKax Tpyo.

7. TeriooOMeH MpU KOHJIEHCALMHM MPAKTUYECKHU HEMOJABMXKHOTO Napa B yCIIOBU-
X JJAMUHAPHOTO U TypOYyJIEHTHOTO PEKUMOB TE€UEHHUS INIEHKH KOH/IEHCATA.

8. Kunenne B 60abp110M 00beme. 11y3bIpbKOBBIN M MIICHOYHBIA PEXUMBIL. Y CIIO-
BUS BOSHUKHOBEHHUS MApOBOM (pa3bl, KpUTUUECKUN paanyc my3blpbka. Yuciao 1eHTpos
napooOpa3oBaHusl.

9. MexaHu3M TEIUIOOTAAYM U PACUYETHBIE COOTHOILIEHUS MPU MYy3bIPHKOBOM pe-
KAME KUIIeHHS. PacueT KpUTHYECKOMN IIIIOTHOCTH TETUIOBOTO IMOTOKA.

10. CtpykTypa nByx¢a3HOro MoToKa u TeIiooOMeHa Mpu KUTIIEHUU BHYTpU TPYO.
Kpusuc kunenus.

11. TerumoobmeH npu cyOIMMaIiy BEIIeCTBa.

12. TerumomaccooOMeH Mpy KOHJEHCAIIMA CMECH MapoB M TMapa W3 Mapora3oBoi
cMecH. 3aBUCUMOCTh MHTEHCHUBHOCTU TEIIOOOMEHA OT COJIepKaHUsl HEKOHACHCUPYIO-
LIETOCsl KOMITIOHEHTA.

7.2.5 IlpumepHbIH epevYeHb BONPOCOB /IS MOATOTOBKHU K IK3aMeHYy

l. ®uznueckuii MEeXaHW3M MpoLecca TEIIONPOBOJHOCTHIO B Pa3IMYHBIX
cpenax. TemnepaTypHoe moJie, rpaAueHT TEMIIEPATYPBI, INIOTHOCTh TEMJIOBOTO MOTOKA.
2. 3akon @ypre. KordduirieHT TemmonpoBOAHOCTH, €ro 3aBUCUMOCTh OT
pazsnTuYHBIX (AKTOPOB.
3. duddepennmanbuoe ypaBHEHUE TEIIONPOBOAHOCTU. JInHEHHbIE U He-
JIMHEVHBIE 3aa4H.



4. TennonpoBOAHOCTh IUIOCKOM CTEHKH C MOCTOSHHBIM U 3aBUCSIIUM OT
TeMIIepaTypbl KO3PPUIHUEHTOM TEIIONPOBOIHOCTH.
5. Temnonepenaya 4yepe3 MHOrOCIOWHYIO cTeHKy. Koadduiuent termno-
nepenayu. TepMuueckre cOPOTUBIICHHUS.
6. Termonepenaya yepe3 MHOTOCIOWHYIO [IWIMHAPUYECKYIO CTEHKY. Kpu-
Tuyeckuii quametp. [lonarue 06 onTUMU3AIUMN TETUIOBON U30ISIUH.
7. TenaonpoBOAHOCTh B CTEpKHE (pedpe) MOCTOSIHHOTO MOMEPEYHOro Ce-
YEHUSI.
8. HecrammonapHasi TEIIonpoBOAHOCTh IUIACTUHBI MPHU T'PAHUYHBIX YCIIO-
BUSX TPETHETO poja.
9. HecraunoHapHasi TEIJIONPOBOAHOCTh JUIMHHOTO LMiIMHApa. Teruionpo-
BOJHOCTB T€J KOHEYHBIX pa3MepPOB (Mapajuieaenunes, IHIUHIDP).
10. Onpenenenue KONMMYECTBA TEIJIOTHI, OTJABAEMOIr0 WU BOCIHPHUHHMAE-
MOT0 TEJIOM B IIPOLIECCE HECTALIMOHAPHOM TEIJIONPOBOAHOCTH.
11. KOHBEKTHUBHBII TEMIOOOMEH KaK COBOKYHMHOCTh MOJIEKYJISIPHOTO U
MOJIIPHOTO TepeHoca TerloThl. Temnoornava. [loHsATHE O TEMJIOBOM MOrPaHUYHOM
cinoe. OcoOEHHOCTH TEI00OMEHA MPH JIAMUHAPHOM U TYpOYJIEHTHOM peXuMax Teye-
HUSL.
12. Cucrema auddepeHnanbHbIX YpaBHEHUH KOHBEKTHMBHOTO TEII000-
MEHA: YPAaBHEHUS SHEPIUH, ABUKEHHUS U CIUIOIIHOCTU. KpaeBbie ycnoBus.
13. Teopus nmogo6us. bespazmepHbie KOMILIEKCHI (KPUTEPUH TTO00MS).
14. TemooTaaya nmpu KOHBEKIMH B 0OJIBIIOM 00beMe u 0000IIeHne Me-
TOJIaMU TEOPHUH 110A00Ms. PacueTHble COOTHOLIEHMUS.
15. Tenmootnaya mpu cBOOOHON KOHBEKIIMHM B OTPAHMYEHHOM MPOCTPaH-
CTBE.
16. ObpazoBanue TEIIOBOTO M THAPOAMHAMUYECKOTO OTPAHUYHBIX CIIOEB
IPpU HEU30TEPMUYECKOM T€UEHUH ¢ OonbinMu Kputepusmu [lexne u PeitHonbaca.
17. Ilpocreiimas monenb TypOyJIEHTHOCTH. 3aKOHBI COINPOTHBIICHHS H
TemI000MeHa pH TypOyJIEHTHOM TEUEHUHU.
18. TemooTnaya npu TypOyJIeHTHOM pexxkume. TemnooTaada mpu TypoOy-
JIEHTHOM OOTEKaHUU IMJIOCKOU MIIACTUHBI.
19. TennmooOMeH B Tpy0Oax mpu JIAMMHAPHOM TeueHUUu. [ uapoauHamuye-
CKasl U TeIJIoBasi CTaOMIIU3aIusl.
20. TermooOMeH B TpyOax npu TypOyiaeHTHOM TeueHud. [ uapoauHamuye-
CKasl ¥ TeIJIoBasi CTa0MIM3alusl.
21. BausHue mepoxoBaToCcTU U u3ruba TpyO Ha Termioornady. Termioor-
Jla4ya B KaHaJaX HEKPYIJIOrO MONEPEYHOr0 CEUECHHS.
22. TemnooTaaya mpu MONEepeyHOM OOTEeKaHWH TPyO W mydkoB TpyO. Pe-
KUMBI TCUCHUS.
23. CpeaHuil TeMIiepaTypHbIil Hamop.
24. Ananmu3 pemieHusl 3aJa4u HECTAIMOHApPHOW TEIUIONMPOBOJHOCTH ILjia-
CTUHBI B IIPEAEIbHBIX ClIy4asX MalbIX U Oonbux yucen buo u @ypee. Perynspubrit
PEXKUM.
25. InddepenumanbHoe ypaBHEHUE SHEPTUU.
26. Muddepennmansaoe ypaBuenue apuxenus (HaBbe-CTokca).



277. @opMyIMpOBKa KPAeBbIX 3a/1a4 TEIIONPOBOIHOCTH: HAYaIbHBIE YCIIO-
BUSI, TPAHUYHBIE YCIIOBHS YETHIPEX POJIOB.

28. SIBneHue oTphIBa MOrPAHUYHOTO CIIOSl. BiusiHue rugpoJuHaMUKH TO-
TOKa Ha JIOKAJIIbHYIO U CPEAHIOI0 TEIJIOOTAAYy.

29. TenooTAaya Npy TEUEHUU ra30B ¢ OOJBIION CKOPOCTHIO.

30. dKunkomeTamin4ecKuil TEIIOHOCUTENH, TEMI00T1aua.

31. Tennootnaya B pa3peKEHHHBIX razax.

32. IIneHouHass U KamnenbHas KOHJEHcalus. TepMUYecKUe CONPOTHUBIEHUS IPHU
KOHJICHCAI[MU. Y CIIOBUS B3aUMOJICICTBUS Ha TpaHuUlIe pa3jena ¢as.

33. BiusiHuEe CKOpPOCTH Mapa npu KoHJeHcanuu. KonaeHcanus Ha rOpu30HTalb-
HBIX TPyOax M Mmy4kax Tpyo.

34. TemooOMeH MpU KOHJEHCAIUU MPAKTHYECKU HEMOJABUKHOTO Tapa B yCJO-
BUSIX JAMHUHAPHOTO U TYpOYJIEHTHOTO PEKUMOB T€UEHUS MJICHKU KOHJICHCATa.

35. Kunienue B 607b10M 006beMe. [1y3bIpbKOBBIN U MIIEHOUHBIM PEKUMBIL. Y CII0-
BUSI BOSHUKHOBEHHUS MMAPOBOM (ha3bl, KpUTHIECCKUN paanycC My3bIpbka. YUCIO 1EHTPOB
napooOpa3oBaHusl.

36. MexaHu3M TEIIOOTIayu U pacyETHbIE COOTHOUIEHUS MPH My3bIPHKOBOM pe-
KM€ KUMEeHUs. Pacuer KpuTUUECKOU IIIIOTHOCTH TETIJIOBOTO MOTOKA.

37. CtpykTypa n1ByX(pa3zHOro moToka v TermiooOMeHa Mpu KUIEHUH BHYTPHU TPYO.
Kpusuc kunenus.

38. TeriooOMeH npu cyOJIMMaliK BEIIeCTBA.

39. TerioMaccooOMEH MpU KOHJEHCAIMKM CMECH TMapoB M Mapa U3 NmaporazoBoit
cMecH. 3aBUCUMOCTb MHTEHCUBHOCTU TEIIOOOMEHA OT COJIep’KaHUsl HEKOHACHCUPYIO-
IIErocsi KOMIIOHEHTA.

40. AHasiorusi MEeXJay MOpoIEcCaMu MEPEHOCAa MAacChl U TEIJIOTHI. BeauyuHbl -
aHasnoru. MeToauka mpUOIIKEHHOTO OmpeneneHus KodpduireHTa MaccooTIadyl Ha
OCHOBE AHAJIOTHH.

41. Muddepennnanbuble ypaBHEHUS! KOHBEKTUBHOTO MacCOOOMEHa B JIByXKOM-
NOoHEHTHbIX cpenax. Kpaessie ycnosus. Koagduunent maccoornayuu.

42. XapaKTepuCTUKU JIBYXKOMIOHEHTHBIX cpell. [IoToku mMacchl KOMIOHEHTOB
cmecu. Konnentpanuonnas nuddysus. 3akon duka. [lepeHoc TEMI0ThH B IByXKOMIIO-
HEHTHBIX Cpelax.

43. IIpuMeHeHnEe 3aKOHOB U3JIYUYEHHS K CEPBIM TEJIaM.

44. Pacuer Jy4uCTOTO TEIIOOOMEHA MEXAY U3JIydarouled cpeiod U MOBEPXHO-
CTBIO TBEPJOTO TEIIA.

45. OcobeHHOCTH TeruIo0OMeHa M3JIydeHHEM B TorJjiomaroiei cpene (razax u
napax).

46. TermooOMeH M3IIy4eHHEM B 3aMKHYTON CHUCTEME cepbiX Tell. YacTHbie Ciy-
yau: Tejla ¢ MJIOCKOIMapauieIbHBIMU MOBEPXHOCTSIMU U SKpaHAMU MEXIYy HUMH; Tela,
OJIHO U3 KOTOPBIX HAXOAMUTCS B IIOJOCTH IPYTOTO.

47. TermmooOMeH U3TydeHUEeM MEXKIy TelaMH, pa3AeICHHBIMU MPO3PavHOI Ccpe-
JIOM.

48. IlornomarenpHasi, OTpakaTelibHasi U MPOIyCKaTelbHasl CIIOCOOHOCTH Tell.
AOCOIIOTHO YepHOE TeJI0. 3aKOHBI U3NTydeHus: yepHoro Tena. Cepeble Tena.

49. OCHOBHBIE IOHATHUA U 3aKOHBI TEIJIOBOT'O U3TyUCHHUS.



50. Tumsl TEI000MEHHBIX YCTpOCTB. OCHOBHBIE YpaBHEHUS TEIIOBOIO pacye-
Ta TEIUIOOOMEHHBIX alnapaToB.

7.2.6 MeToanKa BbBICTABJICHUS OLECHKH NPHU MPOBeJIeHNH UTOTOBOM aTTeCTAa-
1107041

DK3aMeH MPOBOJUTCS MO TECT-OMiIeTaM, KaXAbli U3 KOTOPBIX coaepKuT 10 Bo-
npocos, 10 ctanpapTHeix 3ama4d 1 10 npuknagHeix 3amad. Kaxapiil NpaBWIbHBIN OTBET
Ha BOIPOC B TecTe oueHuBaeTcs 1 OammiomM. MakcuManbHOE KOJIMYECTBO HAaOpaHHBIX
6amnos — 30.

1. Ouenka «HeyaoBieTBOPUTENBHO» CTABUTCS B Clydae, €Clid CTYAEHT Habpai Me-

Hee 16 6aios.

2. OueHka «Y IOBJIETBOPUTEIBLHO» CTABUTCA B Cllydae, €CJIM CTYIEHT HaOpai oT 16

110 20 6ayu1oB.

3. Omenka «XOpoIIo» CTaBUTCS B CiIydyae, €Ciu CTyaeHT Habpan ot 21 mo 25 6an-

JIOB.

4. Omnenka «OTIMYHO» CTaBUTCS, €CIIU CTYICHT HaOpas oT 26 1o 30 6anos.

7.2.7 IlaciopT OlIECHOYHBIX MATEPUAJIOB

Ne Konrponupyemsie pasne- | Kog kontponupyemon | HanmenoBanmue
n/m | Jibl (TEMbI) TUCITUTIIIUHBI KOMIETEHIIUU (MUJIU €€ | OLIEHOYHOI'O CPe/i-
YacTH) CTBa
1 Beenenue. Temmonposoxnocts | [IK-2, TIIK-3, IIK-5, | Tect, 3ager, ycrt-
ITKB-3, IIKB-4 HBII ONPOC
2 KoHBEeKTHUBHBIN TEIII000MEH IIK-2, TIIK-3, IIK-5, | Tecrt, 3auer, yCT-
ITKB-3, ITIKB-4 HBIU OIPOC
3 OraenbHble 331241 KOHBEK- IIK-2, TIIK-3, IIK-5, | Tect, 3auer, ycT-
THUBHOTO TEIJIOOOMEHA [IKB-3, [IKB-4 HBIH OIPOC
4 TennooOMmen usnyuennem [K-2, TIK-3, IIK-5,| Tecr, 3ader, ycT-
IIKB-3, IIKB-4 HBI OIIPOC
5 TemnooOMeH npu (pasoBbix IIK-2, TIIK-3, IIK-5, | Tecr, 3auer, ycT-
TIpCBpalCHIAX IT1KB-3, IIKB-4 HBIU OIPOC
6 Iponeccsr rerto- u maccood- | [IK-2, IIK-3, IIK-5, | Tect, 3auer, yct-
MmeHa. Pacuer TCILIoNCpeaaun HKB_:)), HKB_4 HBH‘/’I OHpOC
B DHEPIETUYECKUX YCTAHOB-
Kax.

7.3. Meroguueckne mMaTepuaJibl, ONpeAeJsOlde MPoueaypbl OLECHUBAHUS
3HAHUH, YMEHUI, HABBIKOB U (WJIH) ONbITA 1eATeJIbHOCTH

TGCTI/IpOBaHI/IG OCYHICCTBIIACTCA, 1100 IIpu 1moMoumu KOMHBIOTepHOﬁ CHUCTCMBI
TCCTUPOBAHU, 100 ¢ UCTIOIL30BaHUEM BbIIaHHBIX TCCT-BaI[aHI/Iﬁ Ha 6YMa)KHOM HOCH-
TCJIC. BpeMSI TCCTUPOBAHHA 30 muH. 3aTteMm OCYHICCTBIIACTCA IMPOBCPKaA TCCTA 3K3aMCHaA-



TOPOM U BBICTABJISIETCS] OLIEHKA COIJIaCHO METOAMKU BBICTABJIEHUS OLIEHKU IPHU MPOBE-
JE€HUU TIPOMEXKYTOYHOM aTTECTAlUU.

Pelenue cranaapTHBIX 3a/1a4 OCYIIECTBISIETCS, TUOO0 PU MOMOILIHA KOMITBIOTEP-
HOM CHUCTEMBI TECTUPOBAHUS, JIMOO C UCHOJIB30BAHUEM BBIJAHHBIX 33]]a4 Ha OyMa)KHOM
HocuTene. Bpemsa pemenns 3aga4 30 MuH. 3aT€M OCYILECTBIISIETCS MTPOBEPKA PELICHUS
3a/lady 3K3aMEHATOPOM W BBICTABIISIETCS OLIEHKA, COTJIACHO METOJMKH BBICTABICHUS
OLICHKH MIPU MPOBEJCHUU TPOMEKYTOUHOM aTTeCTAIINH.

Pemenue nmpukiagHbIX 3a/1ad OCYUIECTBISETCS, JTMOO MPU MOMOUIU KOMITBIOTEP-
HOM CHMCTEMBI TECTUPOBAHUS, JIMOO C MCIOJIB30BAHUEM BBIJAHHBIX 33]]a4 Ha OyMa)KHOM
HocuTene. Bpems pemenus 3agauy 30 MuH. 3aTeéM OCYILECTBIISIETCS MTPOBEPKA PELICHUS
3a/lady 3K3aMEHATOPOM WM BBICTABIISIETCS OLIEHKA, COIVIACHO METOJIMKH BBICTABICHUS
OLICHKHU ITPU MPOBEJECHUU IPOMEKYTOUHOM aTTECTALMH.

8 YYEBHO METOANYECKOE U THO®POPMAILIMOHHOE
OBECIIEYEHHUE JUCIIUITJINHBI

8.1 Ilepeyenb y4yeOHO# JuTEepaTypbl, HEOOXOAMMON JA OCBOCHHMS AMCLH-
TUTHHBI

1. Taxun C.B. Temno- u maccoobmeH: Kypc Jekiuii: yue6. mocooue / C.B. [la-
xuH. Boponex: 'OYBIIO «BopoHex)CKHil TOCYIapCTBEHHBIN TEXHUUYECKUN YHUBEPCH-
teT», 2008. 233 c.

2. Jlaxun C.B. Temmoobmen: 3amaunuk: ydeb. mocooue / C. B. Jlaxun. Bopo-
Hex: ['OYBIIO "Boponexckuil rocyaapcTBEHHbIM TeXHUUecKuid yHuepcutet'", 2008.
166 c.

3. HMaxun C.B. Pacuer pekymnepaTHBHBIX TEIUIOOOMEHHBIX ammapaToB Hempe-
peiBHOTO neiictus: yuel. mocodue / C. B. Jlaxun. Boponex: 'OYBIIO "Boponexckuii
rocyapcTBeHHbI TexHuueckuid yausepcutet', 2008. 110 c.

4. OcumnoBa B.A. DxcnepuMeHTaIbHOE UCCIIEIOBAHKUE MTPOIIECCOB TEIIOOOMEHA:
yue6. mocodue / OcunoBa BapBapa AnekcanapoBHa. - 3-e¢ u3l., nepepad. u nom. - M. :
Oueprus, 1979. - 320c. : un.

5. TemnomnpoBogHOCTh. TeopeTHueckue OCHOBBI C NpHUMEpaMH U 3aJadyaMu
[DnexTpoHHBIN pecypce] : yued. mocodue / C. B. Jlaxun, A. FO. TpomuH. - BopoHex:
BI'TY, 2004.

6. Meroauyeckue ykazaHus K J1abopaTOpHBIM padoTaMm mo Kypcy «Termo-
MaccooOMen» s ctyaeHToB crnernuanbHocTH 070200 «TexHuka U pusznka HU3-
KHX TeMIepaTtyp» JIHeBHOU dhopmbl o0yueHus [Tekcr]/ Kad. Teoperrueckoit u mpo-
MblIeHHOU TernodHepreTuku; Coct.: AFO. Tpowwmn, C.B. Jaxus. - Boponex: BI'TY,
2003. -26c.

8.2 IlepeyeHr MH(MOPMALMOHHBIX TEXHOJOTHM, HCHOJb3YEeMBIX NPH OCY-
IIECTBJIEHNH 00Pa30BaTEeJILHOI0 Mpouecca no JUCHUILIMHE (MOXYJII0), BKJIIOYAS
nepeYyeHb JUIEH3MOHHOI0 NMPOrpaMMHOIr0 odecreveHusi, pecypcoB MH(popManu-



OHHO-TEJIeKOMMYHUKAUMOHHOU ceTH «HHTEpHET», COBpEeMEHHBIX mNpodeccuo-
HAJIbHBIX 0243 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

Microsoft Word, Microsoft Excel, Internet Explorer

9 MATEPUAJIBHO-TEXHUYECKASA BA3A, HEOBXOIANUMAA 15
OCYHIECTBJIEHHUSA OBPAZOBATEJIBHOI'O ITPOLHECCA

Cnenmanu3upoBaHHas Jadopatopus Teriomaccooomena — aya. Ne 303/3;

Crennpl nist 1abopaTopHBIX paboT:

- CTEHJ| JJIsi ompeneseHus KOd(P(UIUEHTa TEIUIONPOBOJIHOCTH H3OJISIIIHOHHBIX
MaTepuagoB METOAOM IUINHIPUIECKOTO CIIOS;

- CTEH[I /TS OTIpE/ICNICHUs ompeaeneHrne Kod(puimenTa TeruonpoBOIHOCTH Me-
TaJJIOB METOAOM CTEPKHS;

- CTEHJl IJi1 UCCJIEAOBAaHUS TEIUIOOTAAud OT TOPU3OHTAIBHOTO MWIMHApPA MPHU
CBOOOJIHOM KOHBEKIIHH;

- CTeH/ JIs UCCIIEIOBAHMS TEIJIOOTIau MIPU TEYECHUHU KUJKOCTH B TPyOE;

- CTeH/I 11 UCCIICIOBAHUS OXJIAXKICHUS 111apa;

- CTEHJ JUIsl UCCIEAOBAHUS TUAPOJUHAMUYECKOTO M TEIJIOBOTO CJIOS MpPH Tede-
HUU OJIHOPOJHOM Cpefibl;

- CTEHJ JJI1 UCCIEAOBAHUS TEIUIOOTAaYu MPHU BBIHYKJICHHOM IPOJIOJIHLHOM OMBI-
BAHUU IIOCKOM ITOBEPXHOCTH;

- CTeHJ JJI1 M3yYeHHs] MEXaHWU3Ma TMpollecca TerI000MeHa MpHU IMy3bIPhKOBOM
KUIIEHUU KUJKOCTH.

10. METOJAUYECKHUE YKA3AHUSI 1151 OBYUAIOIMXCS
10 OCBOEHMIO JUCLUATIJIMHBI (MOY.JIST)

[To mucuumnuue «TemmomaccooOMeH» YMUTAIOTCS JIEKIUHU, MPOBOASTCS MPAKTH-
YECKUE 3aHATHS, JTa0OPaTOPHbBIE 3aHATHS, BBIMOJIHAETCS KypcoBasi padoTa.

OCHOBOI M3y4YeHUS NUCLUIUIMHBI SBIIIOTCS JIEKIMM, Ha KOTOPBIX H3JIararoTcs
HauOoJiee CyIIECTBEHHbIE U TPYAHBIE BOIIPOCHL, a TAK)XKE BOIPOCHI, HE HAIIEIUINE OTpa-
KEHMsI B y4eOHOI uTeparype.

[IpakTHueckue 3aHATUS HAIPaBJIEHBl Ha MPUOOpPETEHHE MPAKTUYECKUX HABBIKOB
pacuera SHEPreTUYEeCKUX MallMH M yCTaHOBOK, IOJ0Opa OCHOBHOTO M BCIIOMOIaTellb-
HOT0 000pyOBaHUs. 3aHIATHUS MPOBOAATCS IyTEM PEIlIeHUsI KOHKPETHBIX 3a/1a4 B ay/u-
TOPUH.

bonproe 3HaueHUE 10 3aKPEIJIEHUIO U COBEPLICHCTBOBAHUIO 3HAHMM MMEET ca-
MocCTOsiTeNIbHasA padoTa cTyneHToB. MH(popMainio o Bcex BUAaX caMOCTOSTENbHON pa-
OOTBI CTYIEHTHI MTOJTyYalOT HA 3aHATUSAX.

MeTonnka BbIIOJHEHUS KOHTPOJIbHBIX pa0OT U3JI05KE€HA B YUEOHO-METOANYECKOM
nocoOuu. BBINOIHATh KOHTPOJIbHBIE PA0OTHI TOKHBI CBOEBPEMEHHO U B YCTaHOBJICH-
HBIE CPOKH.

OcBoeHne AUCIUIUIMHBI OLICHUBAETCS HA 3a4eTe U DK3aMEHE.



Bun yueOHbIX
3aHATUI

JleaTenbHOCTh CTyIeHTa

Jlexnus

Hanwucanue KOHCIEKTa JIEKIUI: KPaTKO, CXEMAaTUYHO, MOCIIECIOBATEIBHO
(UKCHPOBATh OCHOBHBIC ITOJIOKCHWS, BRIBOJIBI, (POPMYITHpPOBKH, 00001I1e-
HUS; IOMEYaTh BaXKHBIC MBICIH, BBIIEIATh KIFOUEBBIC CIIOBA, TCPMUHBI.
[IpoBepka TEPMUHOB, MOHATHI C MOMOIIBID 3HUMUKIONEINMI, CIIOBAPEH,
CIPAaBOYHHKOB C BBIMTUCHIBAHMEM TOJIKOBAaHUU B TeTpanas. OOo3HaueHHe
BOIIPOCOB, TEPMHHOB, MaTepHajia, KOTOPBIEC BBI3BIBAIOT TPYIHOCTH, TIOMCK
OTBETOB B PEKOMEHIyeMoii uTeparype. Eciiu caMoCcTosATeNNbHO HEe y1aeT-
csi pa3o0Oparbcsi B Marepuaie, He0OX0IUMO CHOPMYITHPOBATH BOIPOC H
3aJaTh MPEIOIABATEII0 Ha JICKIIMH WM Ha MPAKTHYECKOM 3aHSTHH.

[IpakTnueckue
3aHATHS

KoHncnektupoBanrue pekoMeHayeMbIX HCTOUHUKOB. PaboTa ¢ KOHCIIEKTOM
JEKUUH, NOATOTOBKA OTBETOB K KOHTPOJBHBIM BOIIPOCAM, IPOCMOTP pe-
KOMEH1yeMo# nurepaTypsl. [IpocinymmBanue ayamuo- U BUACO3anuCen 1o
3aJJaHHOI TeMme, BBINOJIHEHHE PACYETHO-IpaUUeCKUX 3aJlaHHi, peleHne
3a]1a4 I10 AJITOPUTMY.

IloaroroBka k 3a-
YEeTy U DK3aMEHY

[Tpu moAroToBKe K 3a4eTy HEOOXOAMMO OPUEHTUPOBATHCS HA KOHCIEKTHI
JIEKIHI, PEKOMEHAYEMYIO JINTEpaTypy M pEUIeHUE 3a/1ad Ha MpPaKTH4Ye-
CKHX 3aHSTHSIX.




AHHOTALIUA
K paboueil mporpaMMe JTUCIHUIUTUHBI

«TermnoMaccooOMeEH»

Hanpagiienune moaroroBkm (cnenuanbHocts) 14.03.01 — AnepHas sHepreTuka
U termnodusnka

Mpopuas (cnenunanuzanus) TexHuka U Gu3MKa HU3KUX TEMIIEPATyp
Kpanudukanus BpinyckHuka bakanasp

HopMmatuBHBbIil nepuoa o0yyenus 4 rona

®opMma 00yvyenus: OuHas

TI'ox Havaaa moaroroBkm 2017 r.

IIe.m) N3YYCHUA JTUCHUIIJIUHDBI:

H@J’ILIO AUCHUIUIMHBL CIYKUT ITIOATOTOBKAa CTYACHTOB K YCBOCHHIO BOIIPOCOB
TEIJI0OMaccooOMeHa B CIICHKYpPCax U K UCIIOJIb30BAHHUIO ITOJTYUYCHHBIX 3HAaHUU 1 HABBIKOB
B HpOCI)CCCHOHaJIBHOfI ACATCIIBHOCTHU U HA CTAAUU JUIIJIOMHOTO ITPOCKTUPOBAHMUAL.

3agauu U3y4yeHus TUCUMUIINHBI:

3ajayaMu  M3Y4YEHHS JUCLUUIUIMHBI SIBISIOTCS HW3YUYCHHE 3aKOHOMEPHOCTEH
OCHOBHBIX IPOLIECCOB MEPEHOCA TEIUIOTHI U MAacChl, B YACTHOCTH MPOLIECCOB TEIIOMAC-
coOOMEHa, MPOTEKAIIIUX COBMECTHO, YCBOEHUEM OCHOBHBIX PE3YyJIbTaTOB TEOPETHYE-
CKHX U JKCIEPUMEHTAIbHBIX UCCIEJOBAHUM U O3HAKOMIICHHE C MyTSMH PEIICHUs CO-
BPEMEHHBIX Mpo0OJieM TerioMaccooOMeHa, MPUOOPETeHHE YMEHUM, U HABBIKOB B IMPO-
BEJICHUU TEIUIOBBIX PACUETOB M PEUICHUU NMPAKTUYECKUX 3aJ]ad, CBSI3aHHBIX C TEIJIO-
MaccOOOMEHOM B AJIEMEHTaX YHEPreTUYECKUX YCTAHOBOK.

Iepeyens popMuUpyeMbIX KOMIIETEHIUI:

[1K-2 — roTOBHOCTh K YYacCTHIO B MPOBEACHUU (PU3MUECKOTO M YUCIEHHOTO 3KC-
NEPUMEHTA, K IOJITOTOBKE COOTBETCTBYIOIINX 3KCIIEPUMEHTATBHBIX CTEHOB.

[1K-3 — TOTOBHOCTh K YYaCTHIO B MCCIICJOBAHUU W WCIIBITAHUU OCHOBHOTO 000-
PYZIOBaHUS aTOMHBIX 3JIEKTPOCTAHLIMI B pouecce pa3pabOTKHU U CO3JaHUS.

[1K-5 — crnocoOHOCTh K y4acTHUIO B MPOEKTHUPOBAHUU OCHOBHOTO OOOpYIOBaHMUS
ATOMHBIX 3JIEKTPOCTAHIMH, TEPMOSAEPHBIX PEAKTOPOB, MJIA3MEHHBIX U JPYTUX SHEpre-
TUYECKUX YCTAHOBOK C YYE€TOM 3KOJOTMYECKHUX TpeOoBaHUM U oOecrieueHus: Oe3orac-
HOM pabOoTHI.

[IKB-3 — roTOBHOCTb BBINOJHATh PacyETHO-IKCIIEPUMEHTANIbHbIE pA0OTHl U pe-
IaTh HAYYHO-TEXHUYECKUE 3a7a4i B 00JACTH HUZKOTEMIIEPATyPHOU TEXHUKHU U CUCTEM
KU3HEOOECIICUEHHUS] Ha OCHOBE JOCTMXKCHHM TEXHUKH U TEXHOJIOTHH, KIACCUYECKUX U
TEXHUYECKUX TEOPUH M METOJO0B, TEIIOPU3NUECKUX, MATEMAaTUYECKUX U KOMIIbIOTEp-
HBIX MoOjieJiel, 00J1a1al0IIKX BHICOKOM CTENEHbIO aIeKBATHOCTH PEalbHBIM IIpoLeccaMm,
MalllMHaM U arnmnapaTam.



[TKB-4 — ciocoOHOCTh y4acTBOBATh B pa3pabOTKe TEIIOPU3NIECKUX, MaTEMaTH-
YECKMX U KOMIBIOTEPHBIX MOJENEH, NMPEIHA3HAYCHHBIX IS BBINOJHEHHS HCCIEN0Ba-
HUUW U pEUIEHNs HAYYHO-TEXHUYECKUX 3a]a4.

Oo6mas Tpynoemkocts gucuumianabl 3ET: 7 3.¢e.

<I)0pMa HTOTOBOI'0 KOHTPOJIA MO JUCHHUILJIMHE: 3a4€T U OK3aMCH
(3a4eT, 3a4YeT C OIEHKOM, SK3aMEH)




