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1. Hesn n 32524y AUCHUTIIIHHBI

[lenpto mpenonaBanust aucuUIUIMHBL «[IpukianHas Temnopu3uka» sSBISETCS OCBOCHHE OCHOBHBIX
3aKOHOB TEIUIOPU3UKH U TEIJIOTEXHUKH, METOAOB TOJYYEHHUs, IpeoOpa3oBaHus, Iepenadyd |
UCIOJIb30BAaHUSl TEIUIOTHI, HPUHIUIOB JEHCTBUS M KOHCTPYKTHBHBIX OCOOEHHOCTEH Temao- M
IIaporeHepaTopos, TpaHCGOPMATOPOB  TEIUIOTHI, XOJOJMJIBHUKOB ¥  XOJOJWIBHBIX  MAIIHH,
TEIVIOOOMEHHBIX ~aNlapaToB U YCTPOMCTB, TEIUIOMACCOOOMEHHBIX IIPOLIECCOB IMPOUCXOASIIUX B
Pa3iiM4HOro poaa TCIUIOBBIX YCTAHOBOK MW OTACIBHBIX XHMHUUYCCKHX PCAKTOpax. O3HakoMJIEHHE
CTYZICHTOB C OCHOBHBIMU ITpOOJIeMaMU COBPEMEHHOMN TEIUIOPU3UKH, C TeIIO(YU3MUECKUMU IPOLecCaMU
U TOATOTOBUTH CTYACHTOB K H3YUCHHUIO CICHOKYPCOB, pacdCTy IHPOCKTOB U  BBIIOJHCHUIO
VH/IMBUIYaJIbHOTO IPAKTUKYMA.

3amadeil W3y4eHHS Kypca SBISETCS IMOATOTOBKA BBICOKOKBATH(HUIIMPOBAHHOTO CIICIUAIHCTA,
BJIAJICIOIIEr0 HaBbIKAMU I'PAaMOTHOI'O PYKOBOJICTBA IIPOEKTUPOBAHMEM U HKCILTyaTallMeld COBPEMEHHOTO
IIPOU3BOJICTBA, MPEACTABISAIOIIEI0 COO0M COBOKYITHOCTh TEXHOJOTMYECKMX M TEIUIOBBIX IPOLIECCOB U
COOTBETCTBYIOLLETO TEXHOJOIMUECKOr0 M TEIUIOIHEpreTnyeckoro odopynosanus. B 3agaun uzyuenus
AUCHUIUIMHBL BXOJUT TaAKKC: OBJIAACHUC CTYACHTAMH AaHAJIUTUYCCKUX MCECTOAOB PCHICHHA 3adad
TEIUIONPOBOAHOCTH IIPH PA3INYHBIX IPAHUYHBIX YCIOBUIX, TEOPUEN OJO0MS U €€ UCTIOIb30BAHUEM IS
OIKCaHMs MPOLECCOB KOHBEKTUBHOI'O TEILIONEPEHOCA, METOJAMU pacdeTa CIOKHOIO TEeIIooOMeHa, B
TOM 4YHCJ€ IPU HM3MEHEHHM arperaTHoro COCTOSIHMS BEIIECTBA; O3HAKOMIIEHHE C YCTPOICTBOM H
nmponeccamu, NpoucCxoaAiuM B CBEPXTCILIOMPOBOJAHBIX TCIUIONICPCAAIOIINX yCTpOﬁCTBaX - TCIIJIOBBIX
Tpy0Oax, TeMJI000MEHHBIMH allllapaTaMM, UX PacdyeToM, TEIUIOOOMEHOM B Pa3IMYHOrO poJia peakTopax.
B JICKOHMOHHOM KYPCC, Ha MNPAKTUUYCCKHUX 3aHATUAX H na60paT0pH0M IMPAKTUKYME MHOT'O BHUMAHUA
ynensercs (U3UYEeCKUM acleKTaM TEOpUH TeII000OMEHa, pPaccMaTpPUBAIOTCS BaXKHbIE U HMHTEPECHBIE
IPUKIIAIHBIE TEIUIO(U3UUECKUE 3aJaUH.

2. MecTo AUCHMILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

JucuumirHa oTHOcUTCS K 0a30BoM vacTu npodeccroHanbHOro uukia. /i m3ydeHus Kypca
TpeOyeTcsl 3HaHWE: BBICIICH MAaTeMaTHKH, (GU3UKU, XUMHH, QHIOCOPUH, TEOPETUIECKOH MEXaHUKH,
COINIPOTHBIICHUSI MaTEPUAIOB, METpOJIOTUM. JIJIsl M3ydeHHs NaHHOTO Kypca CTYIEHT JOJDKEH BIIAJIETh
OCHOBAMH MaTEMAaTHYECKOM TEOPUH I0JIS, anmapaToM (PyHKIHI KOMIUIEKCHOTO MEPEMEHHOT0, METOJaMH
pelIeHusT YpaBHEHUH MaTeMaTHYecKoW (U3MKH; 3HAThb OCHOBHBIC IIOHSATHS, 3aKOHBI, YpaBHEHHS
TEPMOJMHAMHKY, CTATUCTHMUECKONM (U3MKM M MEXaHUKU CIUIOIIHBIX cpea  (pas3zaensl: uaealbHas
AKHUJIKOCTb, BA3Kast ’KUIKOCTb, TEIIONPOBOAHOCTD B )KUIKOCTH, TEOPHUS YIPYTOCTH).

B cBowo ouepenb, MJaHHBIA KypC, IIOMHMO CaMOCTOSITEJIBHOTO 3HAYEHMs, SBIAETCA
MPEALIECTBYIOIIEH JUCHUIUIMHON Ul CIIELMAIBHBIX KypcoB — «l'MIporeosioruss ¥ HH)KEHEpHas
reojorusi», «OcHOBbI oucka u passeaka MIIN», « 'eopuznueckue uccnenoBanus CkBaxxun», «bypenue
CKBaKUH.

3. [lepeyeHb MJIAHUPYEMbIX Pe3yJabTATOB O0y4YeHHUS MO JUCHUIJIMHE (MOIYJII0), COOTHECEHHBIX €

HHIHKATOPAMH JTOCTHKeHHs KomneTeHumii (Tabmuia 1)

Taoéauna 1
Inanupyemsle pe3yJibTaThl 00y4eHHs M0
Kon mo ®I'OC Nuaukaropsl aucuuminne (3YB)
AOCTHKEHUS
Ob6menpodeccnoHalbHbIE
OIIK-3 Cooco0en | OIIK. 3.1. Ilpumenser 3HATHh:
3HaHUA u3 A3HBbIX
TIPUMCHATE  OCHOBHDIC . P - OCHOBHEIE  3aKOHBl  IPeoOpa3oBaHHUS
OJIOKEHHUS obnactedl  Quzumkum A i
SHEPrUH U TEIIOMacCOOOMEHa;
CI)YH)IaMeHTaJ'H)HBIX peIICHUA NHXCHCPHBIX
ecTeCTBEHHBIX HayK i | 2T - TEOpHI0 TerIooOMeHa (Teruionepeaayd,
Hay4HbIX TEOPHUU TpH TEIIOOTAYH );
MIPOBEICHUN HAYYHO- - OCHOBBI COCTaBJICHUS TETIJIOBBIX OAJIAHCOB,;

HNCCICIOBATCIBCKHUX




paboT MO M3YYCHUIO U
BOCIIPOU3BOICTBY
MUHEpaIbHO-
CBIPBEBOM 0a3kbl.

OCHOBBI TeIIOOOMEHAa W MaccooOMeHa B
IIBYXKOMHOHCHTHBIX cpe,uax;

MyTU UHTEHCU(UKALUU TETIONEepeaayu;

METO/IbI ornpeaeneHus TeMIeparyp
MOBEPXHOCTHU TEIIOOOMEHa;

NPUHIMI ~ JACUCTBUS M YCTPOMCTBA

TEIMI000MEHHBIX alriaparos,
TCINIOCUJIOBBIX  YCTAHOBOK U APYTUX
TCINIOTCXHOJJIOTMYCCKUX YCTPOﬁCTB ,

IIPUMEHSEMBIX B OTPaCIIH;

IMPUHIUIIbI TCIIJIIOBOI'O pac4dcTa
TEIMI000MEHHBIX arrmaparos,

OCHOBBI TEOPUM TOPEHUS W OpPraHU3aALNHU
CKWTaHHS TOIUIMBA B IIPOMBILUICHHBIX
YCIOBUSX;

OCHOBHEBIE CIIOCOOBI 3HCpFOC6€pC)KeHI/I${.

yMeTh:

IIPUMEHSATH OCHOBHbBIE 3aKOHBI u
YpaBHEHUSA TeTI0(U3UKU TSt
BBINIOJIHEHUS TEXHUYECKUX PACUETOB;

MPOBOAWUTL TCPMOAWMHAMHUYCCKUC PACUCTLI
pabouux TPOIECCOB B  TEIUIOCHIOBBIX
YCTaHOBKAaX W JIPYTHX TEIUIOTEXHUYECKUX
YCTPOMCTBAX, IPUMEHSAEMBIX B OTPACIIH;

o0pabaTbIBaTh PE3yJbTAaThl H3MEPEHUS W
IIPOU3BOJIUTH pacueTsl IIPOIIECCOB
TerIooOMeHa;

paccUUTHIBaTh M BIOMPAThH palliOHAJIbHBIE
CHUCTEMBI npeoOpa3oBaHus "
WCIIOJIb30BAaHUsl JHEPIUH, palOHAJIbHbIE
CUCTEMBI OXJIKICHUS u
TEPMOCTaTUPOBAHUS 000pyn0oBaHus,
MIPUMEHSIEMOI'0 B OTPACIIH;

BJIAJETh:
AHAJIMTUYECKON Teopuen
TETIONPOBOIHOCTH;

MeTOJaMHu pacuera IPOLIECCOB
Teryonepenayn U TEIOOTAAYH;
YCII0BUSAMU OAHO3HAYHOCTH 1501050
KpaeBbIMU YCIIOBUSIMHU nporecca

TCIIJIOITPOBOAHOCTHU




4. O0beM JMCUMILVIMHBI M BUABI Y4e0HO# padoThI

Tadauma 2
Bcero Cemectpsl \
Buja yue0Hoii padoThl 4yacoB/ 3a4.e/l. 6 6

(01016} 300 (0010 300
KonTakTHas padora (Bcero) 32/1,0 8/0,22 32/1,0 8/0,22
B Tom uncne:
Jlexiuun 16/0,5 4/0,11 16/0,5 4/0,11
[IpakTueckue 3aHsATHS
CemuHapsl
JlabopaTopHbie pabOTHI 16/0,5 4/0,11 16/0,5 4/0,11
CamocTosiTeIbHast paboTa (Bcero) 76/1,1 100/2,77 | 76/1,1 | 100/2,77
B Tom gucne:
KypcoBas paboTta (mpoekr)
PacuerHo-Tpaduueckre paboThI
UTP 52/1,44 54/1,5 52/1,44 54/1,5
Pedeparsr
Jlokmnassl
[Ipe3enTanuu
U (unu) opyeue 6uovi camocmosimenvHou pabomoi.:
IToaroroBka K 1abopaTopHbIM paboTam 12/0,33 18/0,5 12/0,33 18/0,5
[ToaroToBka K MPaKTUYCCKUM 3aHATHAM
IToaroroBka K 3a4ety 12/0,33 28/0,8 12/0,33 28/0,8
Buja oruerHocT 3a4er 3a4er 3a4eT | 3a4eT
Oﬁmaﬂ TPYAOEMKOCTh BCEI'O B uacax 108 108 108 108
JUCIUIIINHBI BCEI'O B 3a4. exmHuax 3 3 3 3




5. Conep:xaHue TUCHUIINHBI

5.1. Pa3aesbl AMCHUIIIMHLI U BUABI 3AHATHH

Taoauna 3

Ne
n/

HanmenoBanme pasaesna
JUCHHUILIHHBI

Yacel
JIeKIMOHHBIX
3aHATHH

Yacer
J1a00paTOPHBIX
3aHATHH

Yacsl
MPaKTHYECKUX
(ceMMHApPCKHUX)

3aHATHH

Bcero yacon

0P0

390

0P0

390

0P0

390

0P0

390

[Tpeamer "Tenmnodusuka'.
OCHOBHBIC TTOHSATHS U
MOJIOXKEHUS TETUIO(MU3UKH.

TemmepaTypHoe noie.
KauecTBeHHbie
XapaKTEPUCTUKH TIEpEeHOCa
TCIIJIOTHI.

2

Koaddumnment
TEIUIONIPOBOIHOCTH.
TemnonpoBOAHOCTb Pa3IUUHBIX
npousIeit CTeHOK

TennonpoBoIHOCTb.
KoHTakTHBIN TEIIO0OMEH.
[Tepenaya TennoThl
HEOTPaHWYCHHOH IIACTHHBI,
[WIAHJPA U Iapa

Temnonepenaya. CnoxHbII
TemiooomMen. MaccooOmeH.
[TyTn nHTCHCUBUKAIIN
TeTuTonepeaun

HecrannonapHsle IpoLeccsl
TEIUIONPOBOIHOCTH
Hccnenosanue nporeccos
TEIJIONPOBOJAHOCTH METOJIOM
aHaJIOrui

OCHOBBEI TEOPUU moaoous.
Temnootnaua. TermnooTaaya npu
BBIHYKJIEHHOM JIBIDKEHUH
KUAKOCTH. TermmooOMeH mpu
KUIIEHUH.

TemooOMeHHBIE anmapaThkl.
OCHOBBI TETJIOBOTO pacyeTa
TEII00OMEHHBIX alapaToB
TI'mapoamHaMuKa U TETUTIOOOMEH
MIPH MTOTIEPEIHOM 0O0TEKaHUN
OJIMHOYHOTO IMJIMHJIPA.

TenmooOMeH N3yYeHHEM.
M3nydeHue peaibHBIX TE

BCETO:

16

16

32




5.2 JleknuoHHBIE 3aHATHSA

Taoauna 4
Ne HaumenoBanue pa3jaeia
Copaeprxanue pasnena
n/n JTUCIUIIINHBI
1 2 3
I[Ipeamer  "Temmodmsmka". CmocoOBI  Tepemaddl  TEILIOTHI
(TerIonpoBOIHOCTh, KOHBEKIMA, H3inydeHue) llose TemmepaTypsl,
[Ipenmer "Tennodusuka". | nonstue rpagueHta TemmepaTypbl. OCHOBHbIC —IIOHATHS U
OcHoBHBIE TOHATHS U | ompeneneHust TemIOoQU3UKK  (TEPMHMHOJOIMS, TEIUIOOTHAdYd U
MOJIOKCHHS TEILUTO(DH3UKH. TEIUIoNepeaya): TEeMJIOBOM MOTOK, IUIOTHOCTh TEIUIOBOIO IOTOKA,
1 MOITHOCTh BHYTPEHHHUX HMCTOYHHKOB TEIUIOTHI, TEIUIOHOCHUTEIb,
TEMI000MEHHHK.
TemnepaTtypHoe noJe.
KauecTBennsie TemneparypHoe mnosie. M3oTepMmuueckas MOBEPXHOCTh. ['panueHT
XapaKTePUCTUKU nepeHoca | Temrneparypbl. KauecTBeHHbIE XapaKTEpHCTUKH MEPEHOCA TETUIOTHI.
TETJIOTHI.
Koadpdumment rtemmonpoBomuHoctu. 3akoH Dypre. Koaddumment
TEIUIONPOBOJHOCTA Ta3oB W xkuakocred. JuddepenumansHoe
YpaBHEHHE TEIUIONPOBOJHOCTH. YCJIOBHS OJHO3HAYHOCTH WIIH
Kosddurment KpaeBble YCJIOBHSA TEIUIONPOBOMHOCTH. TeEIUIONPOBOJHOCTE IPHU
5 TCIUIOIPOBOHOCTH. CTallIOHAPHBIX YCIOBHUSX.
TeronpoBoOAHOCTE  Pa3IMYHBIX TemnonpoBOIHOCT,  OMHOCIONHOW,  MHOTOCIOMHON,  IUIOCKOH
npoQHIei CTCHOK MUITHHIPHYECKON U c()epUIECKOi CTEHOK MPU TPAaHUYHBIX YCIOBHSX
1 pona. TemnoBas NpOBOAMMOCTh CTEHKH. T€IIOBOE TEPMHUYECKOE
COIIPOTHBIICHHE.
TemnonpoBoIHOCTb. KonTakTHBIT  TErmooOMeH. [onsTus:
K03 QUIMEHTBl TEMIOOTAaYN W TEIUIONepeaaud, TeMIIepaTypHbIH
HaIop, MECTHBII TEMIIEpaTypPHBII HAarop, CpeHHM
norapu@MUYECKU ¥ CPEIHUN WHTETPAIBHBIA TeMIepaTypHBINA
Hamopbl, BHEIIHEE M O00llee TEePMUYECKHE CONPOTHUBIICHUS.
CrnoxHblii TermoooMeH. KauecTBeHHBIE — XapaKTEPUCTHUKH MEpeHoca
TEIUIOTHI.
TennonpoBoJHOCTb.
KoHTtakTHBIH TEeriooOMeH. =
OxJakeHue, HarpeBaHre HEOTPAaHWYEHHOW IUIACTUHBI, TUITHHIPA U
3 | Ilepenaya TermioTs
o mapa Mnpu rpaHuuHbiX ycnoBusax 1,2,3 popa. IlonHoe Tepmuueckoe
HEOI'PAaHMYCHHOM IUIACTHHBI,
compoTuBiieHHe Temonepenaun. llepemaua  TemjoTel  4epes
LWIMHAPA U IIapa .
MUIMHIPHYECKYIO CTeHKY. JIMHeiHOoe TepMHUYecKoe CONpPOTHBIICHUE
Teruonepenadd. KpuTHUecKuil auameTp HUWIMHIPHYECKON CTCHKH.
Ilepemaya TeruioThl uepe3 wWapoByr CTEHKY. OOOOIIEHHBIN MeTo[
peleHns 3a1a4d TEeMJIONPOBOAHOCTH B IUIOCKOW, IMIMHAPUYECKON U
LIapOBOM CTEHKAX.




Temnonepenaua. CnoxxHbIN
TerioooMer. MaccooOMeH.

Temnonepenaya. CloXXHBIN TEMIOOOMEH

Temnonepenaya MEXIy ABYMS KHUAKOCTSIMU Yepe3 PasACsIONIy0 HX
crenky. Termlonepenadya dYepe3 IUIOCKYIO, IHIMHIPUYECKYIO,
chepuueckyro " OpeOpeHHYIO CTCHKH. Koaddumnuent
TEIUTonepeIayu.

MaccoobmeH. OcHOBBI ~ MaccooOMeHa.  MaccoOMeH — mpu
pekTudukanun  HeQTIHBIX KHUJIKOCTEH. Temnootnaua mpu
KOHJICHCAIIUH ITaPOB HEMETAJUTMUCSCKUX HKHUIKOCTEH.

Koadhdumment temmonepenaun. TerutoBas m3omsius TermiooTaada
TP KOHACHCAIINU Ha TOPU30HTAITBHOM IIJIHMHIIPE.

2 3
Ilytu  wHTeHCH(UKaimMu  Terwionepenaud.  MHTeHCHUKAIHS
TeIuTonepeaun myTeM YBEITHUCHHSI ko3 durmenta
TEIUIONPOBOJHOCTU.  TeIUIONpPOBOJHOCT, B cTepkHE  (pebpe)

[lytu unTeHCHUKAIH
TerIonepeaaun

MOCTOSIHHOTO TTOTIEPEYHOT0 CEUCHUSI.
OpebOpeHne MOBEPXHOCTH HarpeBa Kak crmoco0 WHTEeHCH(DUKAITIT
nporiecca temonepenayn. JnddepeHnuanbHoe ypaBHEHHE U €TO
pemenue. Teronepeaaya yepe3 peOpPUCTYIO TUIOCKYIO CTEHKY.

Koadpdumment s dhexruBHOCTH pedpa. TermmonpoBoIHOCTE KPYTIIOTO
pebpa mocTostHHOW TOMIIUHEL. [loprucToe OXJaXKJeHHE TUIACTHHBI.
TennonpoBOJHOCTE  OJHOPOAHOTO  IMJIMHIPUYECKOTO  CTEPIKHSL
Ilepenoc TemnoTel 1o crepxkHIO (pebpy). TemmoBod TOTOK €
IIOBEPXHOCTHU CTEPKHSA (pebpa). TennonpoBogHOCT
UWIUHAPUYECKON cTeHku. TermmoBas wu3omsnusa. Kputudeckuit
JUaMETp TETUTOBON U30ISIUHU. BEIOOp 23 PpeKTHBHON U30IAINH IO €€
KPUTUYECKOMY TUAMETPY

Hecranuonapssle mpoueccsl
TETUTOTIPOBOTHOCTHU
Uccnenosanue npoiieccon
TEIJIONPOBOJAHOCTH METOJIOM
aHAJIOTUH

Hecranuonapusle mpoIecchl TEIUIOMPOBOIHOCTH AHATUTHYECKOE
OIKCaHHE rpoiiecca HECTaIlMOHAPHOM TETIOTPOBOIHOCTH.
OnpeneneHre KONWYECTBa TEIUIOTHI, OTHAHHOTO TUTIACTHHON B
nporecce oxynaxnaeHus. OxnaxkaeHue (HarpeBaHue) OECKOHEYHO
IauHHOTO — IwmHApa.  OmpeneneHue  KOMUYECTBA  TEIUIOTHI,
OTJIaHHOTO IWJIMHAPOM B TIpollecce oxiaxaeHus. OXIaxaeHue
(HarpeBaHrE€) TeN KOHEYHBIX pa3MepoB. PeryispHbIi  pexum
oxJjaxaeHus (HarpeBaHus) Ten. [IpuOIMOKEHHBIE METOJBI PELICHUS
3a/1a4 TeTUIOMPOBOIHOCTH.

HccnenoBanne npoueccoB TEMIONPOBOAHOCTH METOAOM aHAJIOTHM.
Oco0eHHOCTH nepeayy TEIIOTHl IPU B3aMMHOM KOHTAKTEe ABYX Tell.
KontaktHOE Tepmmueckoe comportuBieHHe. HecranuoHnapHbIi
MIPOLECC TEIJIONPOBOIHOCTH. KoHTakTHBIN TEIUI000MEH.
I'mppoavHaMUYeCKUil M TEIUIOBOM IMOTPaHUYHBIE CIIOU. Y CIOBHS
NPWINAIIAHKS. YPAaBHEHHE TEIIOOTHAYH. I'mpponnHamMuyeckuit
norpaHuyHbIN cioil. TersoBoi morpaHuyHBIN cioi. TypOyiaeHTHBIN
MEPEHOC TEIUIOTHI U KOJIMYECTBO JIBUKCHHS.

OcCHOBBI T€OpUN TTOJO0US.
Temnooraaya. Temnoornaya npu

BBIHYXX/ICHHOM JABWKCHHUHA
KHUIKOCTH. TemmoodoMmen npu
KHUIICHHUH.

OcHoBbl Teopun no1o0us. [lonsTHE 0 METOIE aHaTN3a
pasMepHocTel Teopuu nonoous. KpurepuanbHblie ypaBHEHHS.
®Du3n4eCcKHii CMBICTT OCHOBHBEIX KPUTEPHUEB moA00us. Yncio
Hyccenpra. Uncno Peitronbaca. Yucno Ilexne. Yncno I'pacroda.
Yucno Diinepa. Ywucio [Mpauaris. YcnoBus noao0us Gpu3ndecKux
npoueccoB. MeToJ1 pa3MEepHOCTEN.




Temnootmaua. Temmoornaya Tpu  BBIHYKACHHOM  JBHXKEHUU
SKUJIKOCTH.

Koadpdunuentsl Ttemmooraaun. Termroorgadya Npud e€CTECTBEHHOR
KOHBEKIMU. TeIiooTAaua Mpyu U3MEHEHUU arperaTHOro COCTOSHUS
BemiecTBa. TemnooOMeH Npy KOHJIEHCAIIMH NapoB. TEIUIOBOM MOTOK.
[110THOCTH TETTOBOTO IOTOKA.

TemoooMen npu kureHuHd. OCHOBHBIC TOHSTHS H OIpPEICIICHHS.
Hcnapenue, kumeHWe: MOBEPXHOCTHOE, 00OBEMHOE, Iy3bIPHKOBOEC
IIeHOUHOE KumeHus (poTorpaduu pekMMOB KHIICHHUs). Y paBHCHHC
nomobus. Kpusuc TemiooTmauyd NpH  KUTCHHH. 3apOKJICHHE,
pa3BUTHE U OTPHIB MY3BIPEH Mapa HAa MOBEPXHOCTHM Harpesa.
CkopocTh pocta mapoBoro my3bipbka. OTpBIBHON JMaMeETp
ny3pipsa. Cxema TEIIOOTHAYM MPHU IMY3bIPPKOBOM KHIICHUHU.
YpasHenue nmogoous. Kpusuc TerooTayn npu KUEHUH.

3

TennooOMeHHBIC anmaparkl.
OCHOBBI TEILTOBOr'O pacyeTa
TEII000MEHHBIX aIapaToB.

lunpoauHaMuka U TEII000MEH
NIPY TIOTIEPEYHOM OO0TECKAHUH

OJIMHOYHOTO IUITMHIIPA.

TenmooOMeHHBIE ammapaThl. THIBI TEINIOOOMEHHBIX AlIapaToB.
Knaccudukanus OCHOBHBIX THUIIOB TETIO0OMEHHBIX
arrapaToB: KOHTAKTHBIC (CMeCUTElIbHBIC, OapOOTaXHBIC) U
MMOBEPXHOCTHBIC (PEreHePaTOPhI, PEKYIIEPaTOPHI).

OCHOBBEI TCIIJIOBOT'O pac4deTa TEI000OMEHHBIX arrapaTtoB.
OcHOBHBIE YpaBHEHHs TEIJIOBOIO pacyeTa pPeKylepaTHBHBIX
TEN1000MEHHUKOB.

PacuerHpie ypaBHeHHs. Bumbsl TemioBoro pacuera. CpenHuid
JorapupMUIECKUi TEeMIIEpaTypHbIN HAaIop.
CpennenorapudMuyecKuil TeMIIEpaTypHBIH HAOp _AJIsl alapaToB ¢
NPSIMOTOKOM, JUIsi ammapatoB ¢ mpotuBotokom. KoaddummeHnt
TeIJIonepe1ayn. Db dexTuBHOCTD TEII000MEHHUKA.
ConocraBieHue MNPSIMOTOYHOM U HIPOTHUBOTOYHOH  CXEM
JBUKEHUS TETNIOHOCUTENEH.

I'maponuHaMuka ©  TEIOOOMEH TMpH TOMEPEYHOM OOTEKaHWUHU
OIMHOYHOIO  LWIMHApPAa. Yroil  OTphlBa  JAMHHAPHOTO |
TYpOYJIEHTHOTO TOTPaHWYHOTO clios. M3meHeHne koddduimeHTa
TEIIOOTIAaY 0 OKPY)KHOCTH HminHApa. CpeHss TermiooTnada
MONIEPEYHO OMBIBAEMOI0 HWJIMHApA. 3aBUCHMOCTh Kod(dduimenrta
TEIUIOOT/AYM IWJIMHApPA OT yIvla aTakd. TemiooOMeH mpu
MOMIEPEYHOM OOTEKaHWU KOPUAOPHBIX W IIAXMATHBIX My4YKOB TPYO.
3aBHCUMOCTh TEIUIOOTJauyd OT HOMepa psaa, COOTHOIICHUS
MPOZOJIHOTO U MOIEPEeYHOro maros nyuka. Cpeanuil k03¢ uuueHT
TEIIOOT/IauH JUIsl ITy4yKa. TerurooOMeH IpH MonepeyHoM 00TeKaHHU
KOPUJOPHBIX W  NIaXMaTHBIX TYYKOB TpyD. 3aBHCHMOCTb
TEIJIOOT/IaYd OT HOMEpa psiia, COOTHOIICHUS MPOJOJBHOTO H
MOIIEPEeYHOro maroB mydka. CpeaHuil K03()(UIMEHT TemIo0TAauu
JUTS TIy4Ka. 3aBUCMOCTD TEIUIOOTAAauH ITy4yKa TpyO OT yIiia aTaku.

TenmooOMeH n3myyeHHeM
Wznydenue peanabHbIX TEl

TerumooOMen wu3nmydeHneM. OCHOBHBIE 3aKOHBI W OINPEACICHHS.
Ousnka wnznyueHus. OCHOBHBIC TOHSTHS W ONPEICICHHUS: MOTOK
H3JIYUYCHHH, IMOBEPXHOCTHAasA IIIOTHOCTH II0TOKa H3JIYyUYCHUA,
MHTEHCUBHOCTh ~ W3JIy4eHUWs. TemioBoil  OalaHC  JIy4HCTOTrO
TeriooOMeHa. 3aKOHBI HM3JIy4eHHs aOCONIOTHO YEepHOTo Tena.
3akonsl [1nanka, Credana-bonpimMana.




W3znydenne peansHbiX Ten. 3akoH Kupxroda. OCHOBHBIC ypaBHEHUS:
ypaBHEHUE COXPaHEHHS DHEPTHH, YpaBHEHHE MepeHoca. AOCOIOTHO
yepHoe Teno. Termmoo0MeH H3Iy4eHHEM CHCTEMBI Tel B aOCOIIOTHO
MIpO3payvHoil cperne.

IIpakTHueckoe HCIIONB30BAaHUE YpaBHEHMH IE€peHOca SHEPruu
n3nydeHus. PanuanmoHHO-KOHAYKTHBHBIE CHCTEMbI: EIMHHYHOE
TUIOCKOE pedpo, ydeT TeriooOMeHa M3Iy4YeHHeM MEXIy peOpoM u
TpyOoil. PaananuoHHO-KOHBEKTHBHBIE CHCTEMBL:  TeMIlepaTypa
MOBEPXHOCTH IUIOCKOH MJIACTHHBI, TPYOBI.

JleKIMOHHbIE 3aHATHUS TPOBOJIATCS B (hOpME JIEKIUI C UCTIONBb30BaHUEM JIEMOHCTPALMOHHBIX CIIAHIOB,
Ipe3eHTallMi M BHUJIEOPOJMKOB, IPHUMEHSAIOTCS HHGPOPMALMOHHbIE TexHoioruu. IIpoBonutcs
JEMOHCTpalMsl KOHCTPYKLHUH 3JIEMEHTOB CUCTEM, cXeM. llepeueHbp nemMoHcTpupyemMoro marepuana u
camu Matepuanbl npexacraBieHsl B POCax. [IpenycmaTpuBaeTcsi CaMOCTOSITEIBHOE BBINOJIHEHUE
OTJIEJIbHBIX MJUTFOCTPALIUI B pa3laTOUHOM MaTepHalle.

5.3. JIaGopaTopHbIe 3aHITHS

Taoauna 5

Ne | HaummenoBaHme pa3jaeia
HanmenoBanue 1a060paTopHbIX padoT

n/n JUCIUIIJINHBI
TeIIonPOBOIHOCTb. 1.BJIP Omnpenenenne Ko3pGUIMEHTA TEIIIOMPOBOAHOCTH
KOHTAKTHBIN TEII000MEH. TEIUIOM30JISIIIMOHHOr0 Marepraia (MeTO T IIUIMHIPHIESCKOTO CJIOs)
3 | [Mepenaua TemnoTe 2. BJIP Omnpenenenne koG puIMEeHTa TEIUIOOTAAYH IPH CBOOOTHOM

HEOrPaHWYEHHOM IUIACTHHBI, | KOHBEKI[UU (MeTO,Z[ CTp}/HBI)
LMJIMHIPA U [Iapa

Temnonepenayda. CrnoxHbII
4 | TemooGMen. MaccooGmen. 3. BJIP HccnenoBaHue NpoLeccoB TEMI000MeHa Ha

TOPU30HTAIEHOM TPYOOTIPOBO/IE

TemooOMeHHBIE 4. ViccnenoBanue TpyO4aToro terioooMeHHuka (Peanvras)

8 | anmapaTsL
OcHoBBI TemIoBoro pacuera | 5. McciaemoBanue miacTUHYATOTO TEIIOOOMEHHUKA (Peanbhas)
TEIJI000MEHHBIX aIapaToB.

* BJIP — BupTyanbsHas nabopaTopHas pabota
5.4. [lpakTyeckue (CeMUHAPCKHUE) 3aHATHSI He NPedyCMOmpeHbvl

Ha mnpaktuyeckux M 1a0OpaTOPHBIX 3aHATHSAX TMPOUCXOAMUT 3aKPEIUIEHHE TEOPETUYECKHX 3HAHHM,
0o0CyXJIeHHE HMHHOBAIMOHHBIX MPOEKTOB, MOJEIMPOBAHME KOHKPETHBIX CHUTYyallMid TpU peaTu3aluu
VHHOBALMOHHBIX ITPOLIECCOB PA3JIMYHOIO YPOBHS U HA3HAUYECHUS; BOBJICUYEHUE CTYJECHTOB B IPOEKTUBHYIO
NesTeTbHOCTD, MOJITOTOBKA | 3allUTa Mpe3eHTaIuil 1 pedeparos.

I[IpakTuyeckue (JadopaTopHble) 3aHATHS TPOBOAATCS C  HCIOJIB30BAHHEM  HEOOXOIMMBIX
TEXHUUYECKUX ¥ HHPOPMAIIMOHHBIX MaTepUaIOB: MOATOTOBIEHHBIC B BUJIE TAOIHII: TIO TEIUIO(U3UUECKUM

cBOiicTBaM BewlecTB, KO3 (dUIMEHTaM TEMJIONPOBOJHOCTH PA3NUYHBIX MaTepUaNOB, TpapuKaM CXEM,
TEPMOAMHAMMYECKUM LMKJIaM U T.1. CTyaeHTaM Iepenaercs Marepuall Ha 3JEKTPOHHOM HOCHUTEIIE.
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Marepuanbl TiepenaroTcs CTyleHTaM Ha kadenpe wim B OMOIMOTEKe B dSJEKTpOHHOM Buae. Ha
7a00paTOPHBIX 3aHATHUAX MaTepUallbl MPEAOCTABISAIOTCS METOJUYECKUM IOCOOMEM, B KOTOPOM
U3JI0’KEHBI TEOPETUYECKUE ACTIEKThl U3y4yaeMOW TE€MbI, MPECTAaBICHbl CXeMa YCTAHOBKH HEOOXOAMMBIE
rpa¢pukn pacuetHsle ¢opmynbl. JlabopaTopHas paboTa BBIIOJHSETCS HA OCHOBE pPa3pabOTaHHOM
KOMITHIOTEPHOM MPOTPaMMBI B BUPTYaJIbHON (opme.

6. CamocTosiTeILHAA paﬁoTa CTYACHTOB IO ITUCIHUIIJINHE

OpHuM M3 cambIX JOCTYIHBIX U MPOBEPEHHBIX MPAKTUKOW MyTel MoBblmieHUus 3(dekTUBHOCTH
y4eOHOTO 3aHSTHs, aKTUBH3AIUS CTYICHTOB SBJSICTCS COOTBETCTBYIOIIAS OPraHU3allvs U YIpPaBIICHUE
CaMOCTOSTENbHON y4eOHO#l paboToil. OHa 3aHMMAaeT MCKIIOYUTEIbHOE MECTO, MOTOMY YTO CTYJCHTBHI
nproOpeTaroT 3HaHUS TOJBKO B MPOIIECCE IMYHON CAMOCTOATENBHOM yueOHOH e TeNbHOCTH.

JJig TeKyIIero KOHTPOJIs B TEYEHUE CEMECTpa MpeaycMaTprUBaeTCs:

- OILICHKa PE3yJIbTAaTOB BBIMOJHEHUS U 3allUThl WHIWBHUIYAJIbHBIX PACUETHBIX 3aJlaHUd U
1abopaTOPHBIX padoT;

- KOHTPOJIbHBIE pa0OTHI IO MaTepHUaaaM JEKIUH ¥ MPAKTUICCKUX 3aHSATUH C IENIbI0 MTPOBEICHUS
PEUTHHIOBOM aTTECTALMK B KOHLE KaXKOr0 MECSLA.

B xonie cemectpa CTyIeHT AODKEH HaOpaTh MHHMUMYM OalljioB, HEOOXOAMMBIN Ui IOMyCKa K
chaue sk3ameHa (3auera). MtoroBas olieHKa B Ka)JIOM CEMECTPE BBIBOJUTCS C y4ETOM KOJIMYECTBA
0aIoB, HAOPAHHBIX B XO/€ TEKYyIIeH paboThI.

CamocrosiTesibHasA padoTa BKIIOYACT MOJATOTOBKY K MPAKTHYECKUM 3aHSATHUSM, KOHTPOJBbHBIM
pabotawm, BeinosnHeHue pacueTHoro 3aaanus UTP, PI'P B nmucbmenHoi popme, MOATOTOBKY K 3a4eTy WIH
sk3aMeHy.CamocTosTenbHas: paboTa BBIOJIHSACTCS TaKKe B BUAE pedepara, JOKIaAa WU MPE3CHTAIUH
CTYJIEHTOM [0 HIJKE IMPEICTAaBICHHBIM TeMaM. BHocineicTBUM CTYIEHTHI MPEACTABISIOT ISl 3aIIUThI
CBOM pabOThI, B MPOIECCE OICHWBAHUS IPOUCXOTUT OOCYKICHHE padOThl, a Takke OJHUI] OIpoc
cryneHTa.llpu 5TOM UCHOTHUTENb MOXET BbIOpaTh TeMy W3 MPEIJIOKEHHOW TeMaTUKU. B oTaenbHBIX
ClIydasix TeMa MOKET OBbITh M30paHa CTYJCHTOM BHE TEMAaTHYECKOTO CITUCKA pedepaToB.

IIpu mnoarotoBke pedepara CTYAEHTY NpPEIBAPUTEIBLHO CIEAyeT Moao0paTh pa3inyHbIe
JUTEpaTypHBIC, MEPUOANUECKIE, HOPMATUBHBIC U JPYTUe UCTOUYHUKU U MATEPHAJIbl, CACTEMATU3UPYS U
0000111251 IPU ATOM HY>KHYIO HHPOPMAIIHIO TI0 TEME.

Bonpoce! 11 caMOCTOATEIBLHOI0 H3YYECHUS Taoauna 6
Ne
u/n Tembl 17191 CAMOCTOATEIBLHOI0 U3YYECHUSA
[Tonstus: ko03pPUIMEHTH TEIIOOTAAYM M TeIUIoNepenadyu, TeMIepaTypHbId Hamop,
1 MECTHBIM TeMIepaTypHbIi Harop, CpeaHUN JorapupMUUECKUl U CpeHNUN MHTErpaibHbIA

TEMIIEpPATypHbIIl HAmophl, BHEIIHEE U O0Ilee TepMUYecKHe conpoTuBieHUs. CIOXKHBIN
Ter1oo0MeH. KauecTBeHHbIE  XapaKTEpPUCTUKHU MEPEHOCA TEIJIOTHI.

Koaddunuent TernonpooaHocTu razoB. KoadGuimeHT TermmonpoBoIHOCTH KUIKOCTEH.

2 | KoaddumueHT TenaonpoBoIHOCTH TBEPABIX TeJ: METAIJIBI M CIUIaBBI. TepMOYIpPYrocTh.
CoOTHOIIEHUS MEX 1y HANPSKEHUSIMH, 1eopMallisIMy U TEMIIEPaTypOH.
TernnonpoBoOAHOCTh OAHOCIOMHONW, MHOTOCIOMHOM, TUIOCKON HUIIMHIPUYECKON U
cepryecKoil CTEHOK IPU MOTPaHUYHBIX yciaoBUsIX | pona

OOwiee ypaBHEHHE MepeHoca TeIula B KUAKOCTH. DU3MUYECKHIM CMBICI U TNpeNenbl ero
4 | mpumenumocTu. TeronepeHoc B HEC)KUMaeMOM U HEBA3KOM kuaKocTsX. [ unoresa dypoe-
OcTtporpaackoro. ¥YcioBus 0JHO3HAYHOCTH JJIsl IPOLIECCOB, TUIIBI KPAeBBIX 3aau.
Kpurepuansubie ypaBHeHus. ®U3n4ecKuil CMBICII OCHOBHBIX KpUTEPHUEB MOA00HMs. MeTo b
pa3mepHocTell ¥ Mo 00usl.

TennmooOmen n3nyuenrneM. OCHOBHBIE 3aKOHBI U orpeienenus. Pu3nka u3aydeHus.
OcHOBHBbIE MIOHATHUS U OTIPe/IeTCHHS: TOTOK U3IYy4eHHUs], TOBEPXHOCTHAs IIOTHOCTh MOTOKA
6 | m3IydeHus, ”YHTCHCUBHOCTh H3IydeHHs. TeroBoil 0aiaHc Ty4rcToro Terio00MeHa.
3aKoHBI U3Ty4YeHus: a0COMOTHO YepHOro Tena. 3akoHsl [lnanka, Credana-bonbimana.
Wznyuenue peanbubix Ten. 3akoH Kupxroda. OCHOBHbBIE ypaBHEHMsI: ypaBHEHHE
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COXpaHEeHHs PHEPTUH, YpaBHEHHE MTEpPEeHOCa.

OcHoBbl MaccooOMmena. TernooTnaya TpU KOHJCHCAIIMHM IMAPOB HEMETAJUTMUECKUX
*Kuakocted. Tenmoornada npyu KOHAEHCAMM HA TOPU3OHTaIbHOM IuinHApe. [TocTtanoBka
3a4a4u U OCO6CHHOCTI/I HaXO0XIACHUA 6213}31. yBJIa)KHeHI/Ie MaTepI/IaJIOB B TCXHOJIOIT'HYCCKHUX

! nporeccax orpaciu. CrnocoObl yBIaXHEHHUS. YBIAKHEHHE COpPOIMEN BIard M3 BO3AyXa.
KoHTakTHOE yBIa)XHEHHE. YBIaXXHEHUE IApOM. TEXHUKO-DKOHOMHUYECKUE I10Ka3aTeln
cyunuiok. TexHuka 6€30MacHOCTH
TemmooOMenHble ammapathl. Krnaccudukaiuss OCHOBHBIX THIIOB  TEIUIOOOMEHHBIX

g | AUMapaToB:  KOHTAaKTHbIE (cMmecutenbHble,  0apOOTakHBIE) W TOBEPXHOCTHBIE

peKynepaTUBHBIX Ter1ooOMeHHUKOB. Koadduiment termonepenaun.

(perenepatopel,  pexkyneparopsl). OCHOBHBIE  ypaBHEHHsS  TEIJIOBOTO  pacyera

ITpumeHeHue TemnoTel B oTpaciau. Bo3oOHOBIsSIEMble U HEBO30OHOBISIEMbIE HCTOYHUKH
9 | sueprun. OcHOBBI 3HEprocoepexeHus. Bropuunsie snepreTruueckue pecypcbl. OCHOBBI
SHEPrOTEXHOJIOTHH.

Tembr UTP:

03O0 01Th W+~

. UccnenoBanue mporiecca HCTCUCHUS U3 CYKUBAOILIETOCS COILIA;

. Onpeznenenue napaMeTpoB BIaKHOTO BO3AyXa:

. Onpenenenne ko3¢ GULINEHTA TEIUIONPOBOJHOCTH TEIUIOU30JIAIMOHHOTO MaTepHana;
. Onpenenenne ko3 duimerTa Tena00TIauu Ipu CBOOOJHON KOHBEKIINY;

. Onpenenenure TEIONPOBOTHOCTH U KO3 PHIIMEHTA TEMIIEPaTypOIPOBOIHOCTH;

. Onpenenenne ko3 uueHTa n3TydeHus: TBEPAOro Tena;

. TeruioBoii pacueT TemI000MEHHOIO anmnapara;

. TennoBoii GasaHc cenapaTopa ra3004nCTKH.

6.3 YueOHO - MeTOaMYECKOE O0ecTieyeHHe ISl CAMOCTOSITeIbHOM PadoThI

Hukutua B.A JIeknuu o TemoTeXHuKe [ DNeKTPOHHBINA pecypc]: KOHCTICKT JISKITHA/ —
DNEeKTPOH. TeKCTOBbIE NaHHble.— OpeHOypr: OpeHOyprckuii rocyJapCTBEHHBIN YHUBEPCUTET,
OBC ACB, 2011.— 532 c.— Pexwum goctyna: http://www.iprbookshop.ru/21604.html.— 3bC
«IPRbooks»

Heptorun B.B. TernomaccooomeH [DnekTpoHHBIN pecypc]: yueOHoe nmocodue/ leprorun B.B.,
BacuibeB B.®., Yismea B.M.— Dnektpon. TekcToBsie nannbie.— CII106.: Cankt-
[TerepOyprckuii rocy1apcTBEHHBIN apXUTEKTYpHO-CTpouTenbHbIl yHUBepcutet, D5C ACB,
2016.— 244 c.— Pexum gocrymna: http://www.iprbookshop.ru/74378.html.— 5BC «IPRbooks»

Manas 2.M. Texuuueckas TEIUIOTEXHUKA [ DJIEKTPOHHBIN pecypc]: yuebHoe nocodbue/ Manas
9.M., lN'onukoB JI.B.— DnektpoH. TekcToBble AaHHbIe.— CapartoB: CapaToBCKHii
rocyaapcTBeHHbIN TexHnueckuil ynusepcutet umenu FO0.A. T'arapuna, 9bC ACB, 2014.— 90
Cc.— Pexxum nocryna: http://www.iprbookshop.ru/80120.html.— 3BC «IPRbooks»

[IBeTkoB O.b. TeopeTnueckre OCHOBBI TEIUIO- U XJIaJA0TEXHUKNA. OCHOBBI TEPMOJIMHAMUKHU U
TerIoMaccorepeHoca [ NeKTpoHHBIN pecypc]: yuebHo-MeToaudeckoe mocooue/ [{erkor O.b.,
Jlantes }0.A.— DnekrpoH. TekcroBbie AanHble.— CI16.: YHuBepcurer UTMO, UncTutyT
xoJnoja u 6uotexuonoruit, 2015.— 54 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/68171.html.— 3BC «IPRbooks»

Manas 3.M. Texaudeckasi TEIUIOTEXHUKA [ DIIEKTPOHHBIN pecypc]: yueObHoe mocodue/ Manas
9.M., I'onukoB JI.B.— DnektpoH. TekcTroBble AaHHble.— CapatoB: CapaToBCKHii
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roCyJIapCTBEHHBIN TexHUUecknii yauBepcuteT uMmenu F0.A. T'arapuna, 9bC ACB, 2014.— 90
¢.— Pexxum nocryma: http://www.iprbookshop.ru/80120.html.— DBC «IPRbooks»

6. I'puropneB b.A. TermomaccooOMeH [ DNEKTPOHHBINA pecypc]: yueOHUK AJist By30B/ I’ puropnes
b.A., IIBeTkoB @.®.— DneKTpOH. TEKCTOBbIE JaHHble.— M.: M3gaTensckuit njom MOU, 2011.—
560 ¢.— Pexxum noctyna: http://www.iprbookshop.ru/33157 html.— DBC «IPRbooks»

7. AreeB M.A. TermomMaccooOMeHHBIE MTPOLIECCH M YCTAHOBKU MPOMBIIIIJICHHONW TETNTIOTEXHUKH
[DnekTpoHHBI pecypc]: yueOHoe mocodure sl CTYASHTOB BYy30B, 00YJarOIITUXCS 110
Hanpasienuio 13.03.01 «TemnosHepreTuka u TEIUIOTEXHUKA» BceX GpopM oOydenus/ Arees MLA.,
Mpaxkun A.H.— DnekTpoH. TekctoBbie fanHbie.— Capatos: Aii [Tu Op Meaua, 2018.— 229 ¢.—
Pexxum moctyna: http://www.iprbookshop.ru/70284.html.— 3BC «IPRbooks»

8. P.A-B. Typayes, M.3. ManaeBa Metoanueckue ykazanus// OCHOBHBIE 3aKOHBI TETNIOOOMEHA.
['THH.- 2005, 25 c.

9. X.A.Ucaes, A.A. Enpmyp3aeB Metoauueckue ykazanus //TernnoBoi pacyeT maporeHeparopa.-
I'THH, 2002, 21 c.

10. Typnyes P.A-B., Maromanosa M.X. Pemienue THIOBBIX 3a/1a4 10 MPOLIECCaM TeTIoNepeayu. -
Meroa. pexom. U3a. ITHU 2007 r.

7. OIIeHO‘IHI)Ie cpeacrea mo IMCHUIVIMHE «l'[pmc.ua)maﬂ TeHJIO(l)H3HKa

7.1. Bonpocel K n1epBOii py0ekKHOI _aTTecTaluu

1. OcHoBuble moHATHS Teropu3uku. CrocoObl mepenadn TEIIoThl (TeTUIONPOBOAHOCTh, KOHBEKIIHS,
U3ITy4eHHE).

2. TemnepaTypHOe 10Jie, H30TePMUYECKas TOBEPXHOCTh, CPEAHUI M UCTHHHBINA TPAJIUEHT TEMIIEPATYD.

3. 3akon Dypre. KorddummeHT TEmmonpoBOoJHOCTH, IUIOTHOCTh TEIIOBOTO ITOTOKA, KOJIWYECTBO
TETIOTHI.

4. Koa¢puuneHT TennonpoBoJHOCTH, €r0 XapaKTEePUCTUKA.

5. HepeHoc TCIJIOTHI TCIJIOMIPOBOAHOCTBIO ITPHU CTAITMOHAPHOM PEIKUME. O,[[HOpO,Z[HaH IIJIOCKas CTCHKA.

6. [lepeHoC TEMIOTHI TEMIOMPOBOJHOCTHIO MPH CTAIIMOHAPHOM pekrMe. MHOTOCIoiHAs CTEHKA.

7. IlepeHoc TEMI0ThI TEMIOMPOBOJHOCTHIO TP CTAllMOHAPHOM pexxumMe. L{nnuHapudeckas cTeHka.

8. [lepeHoC TEMIOTHI TEMIOMPOBOTHOCTHIO MPU cTallnoHapHOM pexume. [llapoBas creHka.

9. IlepeHoC TETUIOTHI TETUIOMPOBOIHOCTHIO MPU CTAITMOHAPHOM PEXHUME.

10. OxnaxkaeHue, HarpeBaHe HEOTPAHUUYEHHOW MJIACTUHBI, IMJIMHPA U 11apa MPU FPAHUYHBIX YCIOBHUSAX
1,2,3 pona.

11. KonTakTHOE TEpMUYECKOE CONpOTHUBIIEHNE. HecTanmoHapHbIii IpoLece TEMIONPOBOIHOCTH.
12. YpaBuenue Hororona-Puxmana. Koadouuuent rernnooraayu.

13. KonBekTuBHBIA TeroooMmeH. Juddepenunanbapie ypaBHeHUs TemioooMmeHa: Haswe-Crokca -
ypaBHEHUE JBUKEHUS BSI3KOM kuIkocTH, Pypre — Kupxrodda- ypaBHEeHHE TEIIONPOBOIHOCTU IS
MOTOKA JBMXKYIIEUCS KUIKOCTH.

14. OcHoBbl Teopuu ogo6us. [loHsTHE O METO/IE aHANIM3a PAa3MEPHOCTEN TEOPUH MOJ00HS.

15. Kpurepuanbubie ypaBHeHHs. DU3NYECKUN CMBICT OCHOBHBIX KPUTEPHUEB MOA00MS.

16. TerumooTmaua mpu BEIHYKIECHHOM JBMKEHUH XuAKOCTH. KoadurmenTs! Termmoornayun.

17. TennooTaaya Npu €CTECTBEHHON KOHBEKIIUH.

18. TermooTnaua mpu M3MEHEHHUH arperaTHOrO COCTOSTHUS BEIIEeCTBA. Termiioo0MeH pu KOHAEHCAITUN
napos. TermnoBoi notok. [ILIOTHOCTH TEMIOBOTO MOTOKA.

19. VlHTerpanbHO€ ypaBHEHUE TEIIOOTAuH Ui CTAOUIM3UPOBAHHOIO TEIJIOOOMEHA.
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20. TenooTaa4a Mpu BEIHYKIEHHOM JABHUKEHUH KUAKOCTH B TpyOax.

KAPTOUYKA Ne 1 ([Tpuknagnas Temnodusnka, IepBas pyoesrcras aTTecTarys)

1 KakoB xapakTep n3MeHeHus! TeMIIepaTyphbl 110 TOMIIIMHE TIOCKON 1

HWIMHIPUYECKON CTEHOK?
2. TlepeHoc TemIOTHI TEIIONMPOBOAHOCTHIO MIPH CTAIIMOHAPHOM peXHMe. MHOToCI0HHas CTeHKa
3. Haiiti TOuKy pOCHI 715 BO3IyXa, UMEIOIIIETO:

a) temneparypy 40 °C u otHocuTenpHOM BiaxHocTH 70 %;
6) temmneparypy 50 °C u otHOCHUTENBHOM BIaskHOCTH 20 %0;
B) Temmneparypy 40 °C u oTHOCUTENBbHOM BlIaXHOCTH 5 %o.

7.2. Bonipochbl KO BTOPOIi _pY0e:KHOI aTTeCTANNI

1. TernooOMeH U3ydeHHEM CUCTEMBI TeJl B a0COIIOTHO MPO3PAvyHOM cpene.

2. Tpancdopmatopsl TEIIOTHL. LIMKIIBI XOJTOAMIBHBIX YCTAHOBOK M TEPMOTPAHC(POPMATOPOB.

3. TernooOmeH nznydenueM. TemnoBoit O6ananc Jiyyuctoro rerooomena. 3akoH Credana-bonpimana.
AOCOJIFOTHO YE€pPHOE TEJIO.

4. Koapduuuent rertonepenaun. Ternoas u3omasiuus. Tkl TEMI0OOMEHHBIX aNapaTos,
KUIISITUIILHUKOB U IOJ0TPEBATENEH.

5. Mexanusm nporeccoB roperus. OO1Ie NpUHLUIIBI pacyeTa MpoLeccoB ropeHus. TernoTa cropaHus.
YcnoHoe TorumBo. [IpuBenennsie xapakrepuctuku. Kinaccupukaus TOmus.

6. OCHOBBI TEIJIOBOTO pacueTa TEeII00OMEHHBIX aIIaparos.

7. Turbl TEII00OMEHHBIX arnapaToB. PacueTHsle ypaBHeHUs. Buibl TEmI0BOTO pacuera

8. Bupl cxxuraeMoro TOIUIMBA M €r0 XapakTepucTUKU. TBeproe KHuIKoe U ra3000pa3Hoe TOIIUBO.

9. TeruioTa cropanus. Y cJI0BHOE TOILJIMBO. DJIEMEHTAPHBIN COCTaB TOIUIMBA. T€Opus TOPEHUS U METO/bI
CKMIaHUs TOILIMBA.

10. CymmnbHble ycTaHOBKU. OO1ue cBeieHns. OCHOBHbIE TUIIBI IIPOLIECCOB CYILIKH.

Cymuiaky nepruoJuuecKoro ¥ HepepbIBHOTO AelcTBUA. Biara matepuana. PaBHOBecHas BIaKHOCTD.

11. MakcumalibHasi 1 TUTPOCKONMYECKas BIAKHOCTh Marepuaia.  Termio - 1 MaccorepeHoc B
IIPOLIECCE CYILKH.

12. Kuneruka cymku. Kpussie cymku. Kpussie ckopoctu cymiku. TepmorporpaMma CyImkH.

13. Tumnsl CymUIBHBIX YCTAaHOBOK. TEIIOBOM pacyeT CyIIMIbHBIX YCTaHOBOK. CyIINIBHBINA TPOLECC IS
TEOPETHYECKON U IEHCTBUTEIBHON CYIINIIOK.

14. YBia)xHeHHe MaTepHajoB B TEXHOJOTHUECKUX Mpoleccax orpaciau. CriocoObl yBIaXXHEHHUS.

15. YBnaxunenue copbuueil Biaru u3 Bo3ayxa.KonraktHoe yBiaxkHeHue. Y BlaXxHEHHE apoM. TeXHUKOo-
9KOHOMMUYECKHE MTOKA3aTENN CYIINIIOK.

16. Bo30OHOBIsIEMbIE 1 HEBO30OHOBIISIEMbIE UCTOUHUKHU dHEPTUU. OCHOBBI YHEPTOCOEPEKEHUSI.
BropuuHble sHEPreTHYECKHE PECYPCHI.

17. KorenpHble ycTaHOBKU. I[lapoBbie U ra30Bble TYpOUHBI.

18. TemnmooOMeHHBIEe ammaparbl. PereHepaTHBHbIE W CMeCUTENbHbIE TerIooOMeHHUMKH. llokaszarenu
spdextuBHoctu: KIIJ], WHTEHCMBHOCTH TEIUIOOOMEHA, OTHOIIEHUE PACXOAHBIX TEIIOEMKOCTEH,
K03 puureHT TpaHchopMaluy TETIIOTHI.

19. XonoannbHbIE U TEIJIOHACOCHBIE YCTAaHOBKH.

KAPTOUYKA Ne 2 ([Tpuknagnas Temaodusnka, BTopas pyOeKHast aTTeCTaIus)

1. Twunsl TeruiooOMeHHBIX anmnapaToB. PacueTHble ypaBHeHUS. Buabl TemnoBoro pacuera.
2. CymmunbHble ycTaHOBKH. O01ue cBefieHrs. OCHOBHBIE THITBI ITPOLIECCOB CYIIKH.

3. CYH_II/IJ'IKI/I NEpUoaANYCCKOro 1 HCIPCPLIBHOT'O neiictBus. Bimara Marepuaia. PaBHOBecHas
BJIA’)KHOCTbD.
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4. Buapl c:kKHUraeMoro TOIUIMBA U €r0 XapaKTePUCTUKH. TBepaoe KUIKOE U ra3000pa3HOe TOILITUBO.

5. TemnooOMeH U3Ty4eHHEM CHUCTEMBI Te B a0COIIOTHO TTpo3pauHoit cpene. 3akoH Credana-
Bonpiimana. AGCOTIOTHO YepHOE TEJO.

7.3. Bonpocel k 3a4dery no gucuuniune «Ipukiaaanas renjodpusnka
1. OcuoBuble noHATHS Teropu3uku. CrocoObl mepenadyn TeIIoThl (TETIONPOBOAHOCTb, KOHBEKIIHS,
U3IIy4YCHHE).
2. TemnepaTypHoe 1oJie, H30TepMUYECKas MOBEPXHOCTh, CPEAHUI M UCTUHHBINA T'PAIUEHT TEMIIEPATYD.

3. 3akon @Dypne. KoadduuueHt TtennonpoBogHOCTH, MJIOTHOCTh TEIJIOBOIO IOTOKA, KOJIUYECTBO
TEILJIOTHI.

4. KoahpummeHT TemmonpoBoIHOCTH, €T0 XapaKTEPUCTUKA.
5. [lepeHOC TEIJIOTHI TEIIONPOBOIHOCTHIO IPU CTAIIMOHAPHOM peskuMe. OTHOPOIHAS TUIOCKAs CTEHKA.

6. IlepeHoc TEIIOTHI TEIIONPOBOJHOCTHIO MPU CTAL[MIOHAPHOM pekuMe. MHOrocioiHas CTeHKa.

7. IlepeHoC TEMI0ThI TEMIONPOBOJHOCTBIO IIPH CTALlMOHAPHOM pexxuMe. L{nnuHapuueckas cTeHka.

8. IlepeHOC TEIIOTHI TETIIONMPOBOIHOCTHIO IIPU CTalmoHapHOM pekume. LllapoBas crenka.

9. IlepeHoC TEMIOTHI TEIIONPOBOJHOCTHIO IIPU CTALIMOHAPHOM PEXHUME.

10. OxnaxxaeHue, HarpeBaHue HEOrPAaHUYEHHON TUIACTUHBI, HUIMH/IpA U LIapa IPU IPaHUYHbBIX YCIOBUSAX
1,2,3 pona.

11. KonTakTHOE TepMUYECKOE CONpOTUBIeHUE. HecTanmonapHbIi Ipoiiece TEerI0NpPOBOIHOCTH.

12. YpaBuenue Hetorona-Puxmana. Koadduuuent reriooraaym.

13. KouBektuBHBIA TermnooOMmeH. Juddepennnanbupie ypaBHeHHs TemioooMena: Haspe-Crokca -
ypaBHEHME ABIKEHUS Bs3Koi xkunkoctH, PDypre — Kupxrogpda- ypaBHeHHE TEIIONpOBOAHOCTH IS
MOTOKA JBUXKYIIEHCS HKUIKOCTHU.

14. OcHoBbl Teopun nopodus. [lonsTue o MeToae aHau3a pa3MepHOCTEN TEOPUH MOA00HUS.

15. Kputepuansusie ypaBaeHus1. DU3NYECKUN CMBICT OCHOBHBIX KPHUTEPHEB TIOJO0MSL.

16. TerooTnaya Npy BEIHYKJIECHHOM JIBUKEHUU KuAKOCcTH. KoaduunenTs! Termnoorjauu.

17. TerooTaaua mpu €CTECTBEHHON KOHBEKITUH.

18. TeryiooTna4a npyu U3MEHEHUHN arperaTHOrO COCTOSIHUS BellecTBa. Terioo0MeH pyU KOHIEHCAlluu
napoB. TermnoBoil moTok. [IMOTHOCTE TEMIIOBOrO MOTOKA.

19. UnTerpanbHOe ypaBHEHUE TEIUIOOTAAuH sl CTaOUIM3UPOBAHHOTO TEINIOOOMEHA.

20. TennmooTaaya Npy BEIHYXIEHHOM JIBUKEHUU KUJKOCTH B TpyOax.

21. TenmooOMeH M3JIy4€HUEM CUCTEMBI Tell B a0COIIOTHO MPO3payHO cperie.

22. TparchopMaTopsl TEIIOTHL. [[UKITBI XOIOIUIBHBIX YCTAHOBOK M TEPMOTPAHC(HOPMATOPOB.

23. TertooObMeH u3nydeHueM. TemoBoil OanaHc TydrcToro temiooomena. 3akon Credana-bonabimana.
AOQCOJIFOTHO YE€pHOE TEJIO.

24. Koadpdunuent reronepenayn. Tennosas n3oasauus. TUMBI TEIII00OMEHHBIX aNlaparos,
KUTISTUIBHUKOB M MO0TPEBaTENEH.

25. Mexanu3sM nporieccoB ropenus. OO1Me NpUHIMIIBI pacyeTa MpoleccoB ropeHus. Teriora
cropanus. ¥YcioBHoe ToIunBo. [IpuBenennsle xapakrepuctuku. Kinaccudukanus Tomnaus.

26. OCHOBBI TEIUIOBOTO pacyeTa TenI000MEHHBIX annapaTos.

27. Tunsl TenI000OMEHHBIX amnaparoB. PacueTHble ypaBHeHUs. Buasl TemioBoro pacuera

28. Byl c)kUraeMoro TOIUIMBA U €r0 XapakTepUCTUKHU. TBepioe KHUJIKOe U Ta3000pa3HOe TOIIUBO.

29. Tennora cropanus. Y CJIOBHOE TOIUIMBO. DJIEMEHTAPHBIN COCTAB TOILIMBA. Te0oprsi TOPEHUSI K METOBI
CKMTaHUs TOILJIMBA.

30. CymunbHble ycTaHoBKH. OOmue cBesieHusi. OCHOBHBIE THUIIBI MPOLIECCOB CYLIKH.

Cymmiky nepuouuecKoro ¥ HeMpepbIBHOTO AelcTBUA. Biara matepuana. PaBHOBecHas BIaKHOCTbD.

31. MakcumanbHasi U TUTPOCKOMAYECKAs BIAKHOCTh MaTepuaiia.  Terio - U MacCONePEHOC B
IIPOLIECCE CYILKHU.

32. Kuneruka cymku. Kpussie cynmku. Kpuseie ckopocT cymku. TepmonporpaMma CynikH.

33. Tumnsl CymNIbHBIX YCTAaHOBOK. TEIIOBOM pacdeT CyIIMIbHBIX YCTaHOBOK. CyIINIBHBINA TPOLIECC IS
TEOPETHYECKON U IEHCTBUTEIBHOMN CYIINJIOK.
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34. YBia)xHeHUE MaTEPHUAJIOB B TEXHOJIOTHYECKUX TMporeccax oTpaciu. CrocoOb! yBIIa)KHEHHS.

35. YBnaxuHenue copOrueii Biaaru u3 Bo3ayxa. KoHTakTHOE yBlaxHEHUE. Y BIaXKHEHHE TAPOM.
TexHUKO-IKOHOMHUYECKHUE MTOKA3aTEIN CYILIUIOK.

36. Bo3oOHOBIIsIeMbIe 1 HEBO30OHOBIISIEMbIE HCTOYHHUKH SHEPTHU. OCHOBBI YHEPTOCOEPEKEHUS.
BropuuHsble sHEpreTHUecKue pecypesl.

37. KotenpHble ycTaHOBKU. [lapoBbie 1 ra3oBbie TYpOHUHBI.

38. TemmooOMeHHBIE anmnaparsl. PereHepaTUBHbIC U CMECUTENbHBIE TEINIO0OMEHHUKH.

39. XonouiIbHbIE U TEIUIOHACOCHBIE YCTAHOBKH.

40. Tlokazarenu »sddexruBHocTr: KIIJ[, MHTEHCHMBHOCTH TEIUIOOOMEHA, OTHOIIECHUE PACXOIHBIX
TEIIOEMKOCTE!, K03(h(puiiueHT Tpanchopmannm TerioTsl.

Oo0pa3sen KAPTOYKHU K 3a4eTy MO JUCHHUIIJIMHE

'PO3HEHCKUI F'OCYJAPCTBEHHbBIN HE®TSIHOM TEXHUYECKNIT VHUBEPCUTET
KADEJPA "TEIIJIOTEXHHUKA 1 THJPABJIUKA"

JucuunimHa IIpukaaguas Tenyopuinka

Cemectp - 6

['pynma HU-21

Kaprouka Ne 1 (x 3a4eTy 1o JUCIHUILINHE)

1. | IlepeHOC TEIIOTHI TEIUIOIPOBOJHOCTBIO IIPH CTALIMOHAPHOM pexuMe. MHorocnonHas
CTEHKA.

2. | KonBextuBHbIH TemioooMeH. {uddepennuanbable ypaBHeHus Teriooomerna: Hasbe-Ctokca
- YpaBHEHHE ABIKEHUS BSI3KOM xunkoctu, Dypre — Kupxrodda- ypaBHenue
TEIUIONPOBOJHOCTH JIJIsl IOTOKA JABMIKYILEHCS )KUIKOCTH.

3. | TennooOmen uznyuenueM. TernoBoii 6ananc aydyucroro TemioooMena. 3akon Credana-
bosibliMana. AGCOJIIOTHO YEPHOE TEJNO.

4. | Koapdumuent teronepenauu. Temnosas u3onsus. TUITBI TEIOOOMEHHBIX alliapaToB,
KUTISITUILHUKOB U TTOJOTPEBATENICH.

3aB. kadenpoit
«TennorexHuka U TUAPABIUKA P.A-B. Typnyes

7.4 Tekymnii KOHTPOJIb

JlabopaTopnas padora Ned
Onpenenenue k03¢g@PuuneHTa TEMJIONPOBOIHOCTH TEIJIOU3OJIALHOHHOIO MaTepuaia (MeToj
UMJIMHAPUYECKOIO0 CJI051)

Heapr padorbl. OcBoeHHE OJHOTO W3 METOJOB oOIpeneiaeHuss Kod(h(UUUeHTa TerIoNPOBOAHOCTH
TCIINTIONU3O0JAIUOHHBIX MaTCpHUaIOB (MGTOJI MUJINHAPHUICCKOIO CJ'IOH) " 3aKpPCIIJICHUC 3HAHUH 110 TCOpUHU

TCIJIOMIPOBOJAHOCTH.

KoHTpoJsibHbBIE BONIPOCHI.

1. CdopmynupyiiTe 1ens 1a0opaTOpHO pabOThI U MOSCHUTE, KaK JOCTUTAETCS TOCTaBICHHAS
eb?
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10.

11.

12.

13.

14.

HasoBute 0OCHOBHBIE Y371l SKCIIEPUMEHTAIBHON YCTAHOBKHU U YKAXKUTE UX Ha3HAYCHUE.

Kakue BelIMYMHEI caeyeT U3MEpATh B TaHHOH paboTe, 4To0bI BEIYMCIUT KO (HUITUEHT
TEIIONPOBOHOCTH ?

KaxoBa (1)1/131/1%01(3}1 CYIIHOCTB II€pCaadun TCIjia TCHJ’IOHpOBOI{HOCTBIO?

ChopmynupyiiTe MOHATHUS: TEMIIEpaTypHOE 0JIe, H30TepPMUYECKasi IOBEPXHOCTb, IPATUCHT
TEeMIIepaTypbl, MOIIHOCTh TEIJIOBOTO MOTOKA, y/IebHbBIN TEIIOBON MOTOK.

[TokaxkuTe Ha cCXeMe YCTaHOBKH, KaK HAlpaBJIeH BEKTOP TEILJIOBOTO MOTOKA U IPAIUCHTA
TeMnepaTrypbl?

KaxoB ¢usndeckuii cMbIcit K03 dHUITMEHTa TEIIONPOBOIHOCTH, M OT KaKuxX (haKTOPOB OH
3aBUCHUT?

KakoB xapakTep U3MEHEHUs TEMIIEPATYPhI 110 TOJIIIUHE MNIOCKOW U HUIMHIPUYECKON CTEHOK?

KakoBa B3aMOCBS3b MEXTy KOOPPHUIIMEHTOM TETJIONPOBOIHOCTH M HAKIIOHOM
TEMIIEpaTypPHOM KPUBOU IO TOJIIMHE TEIJIOBOM 30U ?

I[aﬁTe OIIpCACIICHUC ITOHATUIO TCPMHUUCCKOI'O COIIPOTUBJICHHUA CTCHKH.

Kaxk 3aBuCHT KO PHUIIMEHT TEIIONPOBOJHOCTH Pa3INYHBIX BELIECTB (METAIIOB,
HEMETAJIJIOB, XKHUJIKOCTEH U ra3oB) OT TemrepaTrypbl? OTBET 000CHOBATh.

CdopmynupyiiTe OCHOBHOM 3aKOH TETUIOTPOBOJIHOCTH. B 4eM ero cymHocTs?

KakoBbI OCHOBHBIE TPYAHOCTH TEIUIOBBIX PACUETOB MPHU MEPEHOCE TEIlia
TEIIONPOBOAHOCTHIO?

Kak Biusier hopma CTEHKH Ha BEIUUYHHY €€ TEPMUYECKOT0 CONPOTUBICHUSA?

JlaGoparopHasi pabora NeS

Omnpenesienue K03 PUIHEHTA TEIIOOTAAYH NPH CBOOOTHONH KOHBEKIIUN (METO/l CTPYHBI)

Heas padoTsel._ Onpeienenne 3KCrepuMeHTAbHBIM IIyTeM Ha JIAOOpaTOpHON ycTaHOBKE KOd(pHIMEeHTa

TCIUIOOTAAYU TIPU CBO60I[HOI>1 KOHBCKIUU B HCOTPAHWUYCHHOM IIPOCTPAHCTBE. HSyquI/Ie MCTOJHUKHU

06pa6OTKI/I ONBITHBIX AAHHBIX C MNPUMCHCHHEM TCOPUU HOI[O6I/I$I U COCTaBJICHUSA KPHUTCPUATIBHOI'O

ypaBHEHUS 110 pe3yJabTaTaM dKCIIEPUMEHTA.

KoHTpoJibHbIE BONIPOCHI.

1.

o M N

ChopmynupyiiTe 11€51b 1TaOOpaTOPHON PAOOTHI M MOSICHUTE, KaK OHA JTOCTUTACTCS?
HazoBuTe 0OCHOBHBIE Y311l IKCIIEPUMEHTATHHON YCTAHOBKU U YKKUTE MX Ha3HAUYCHHE.
Kak onpenensiercs cpensss Temneparypa CTpyHbl B JAHHOW yCTaHOBKe?

Jl1a gero 3amepsieTcss bapoMeTpudeckoe JaBlIeHrue B JaHHOU pabore?

Kak omnpenensieTcst KOIU4eCTBO TEMJIOTHI, OTAAHHOE CTPYHOM OKpY’KaloLEeMy BO3AYyXY
IIOCPEACTBOM KOHBEKIIMH?
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10.
11.
12.
13.
14.
15.

Kak onpezensercs KOJIM4eCTBO TEIJIOThI, OTJAHHOE CTPYHOH OKpYXKaroIeMy BO3AYXY
IIOCPEACTBOM U3ITydeHUs1?

UTto Takoe cBOOOIHAS U BHIHYKICHHAS KOHBEKITHUS?

KakoB ¢usnueckuii cMbICT U pa3MepHOCTh K03 dunmenrta Temnootnaun’?

Kakue dakTops! onpenenstoT HHTECHCHBHOCTh KOHBEKTUBHOTO TETsI000MeHa?

Yro Takoe KpuTepuii momoous?

Yro Takoe «ompeaensonas TeMIepaTypay» U «OnpeaessIIoni» pasmep?

Kakue kputepun Ha3bIBalOTCS «OMPENSISIOMUMID U «OMPEIIIIeMbIMU»?

JI71s 94ero ¥ Kak COCTaBISIOTCS KPUTEpUATIbHBIC yPaBHEHHS?

Kak onpenensiercs k03(pPpULIMEHT TEIIOOTAAYH 0 U3 KPUTEPUATBHOTO YPAaBHEHHS?

Uro xapakrepusyroT kpurepun Nu, Gr, Pr?

JlabopaTtopHas pabota Ne6
HccnenoBanue mpoIeccoB TemiooOMeHa Ha TOPU30HTaILHOM TpyOorpoBoie"
Ileab padoThl. N3yuenue mporeccoB TeEmiooOMeHa TMPU CBOOOJHON W

BBIHYX(IIGHHOﬁ KOHBCKIIMKM Ha TOPHU30HTAJIbHOM TPY6OHp0BOIIC. 3KCH€pI/IMeHTaJ'II>HOG

onpenesieHue KOAd(PPUIMEHTOB TEIJIOOTIauYd U CPAaBHEHUE HMX C BBIYMCICHHBIMHU I10

KPUTEPHUAIBHBIM YPaBHEHUSIM.

o c W b oE

10.
11.
12.

KOHTpOJILHLIe BOIIPOCHI.

Chopmynupyiite 1enb 1a60paTopHON pabOTHI U MOSICHUTE, KaK OHA JOCTUTaeTcs?
HazoBuTe 0OCHOBHBIE y3JIbl IKCIEPUMEHTATBHON YCTAHOBKU U YKXKUTE UX Ha3HAUYCHHUE.
Kakumu MetoaMu usmepsieTcs Temreparypa B JaHHOU pabore?

Kak n3mepsiercs 1 peryaupyercst pacxoj Bo3yxa B JaHHOU pabore?

[To xkakuM pU3HAKaM MOXKHO CYIUTh O CTAIlMOHAPHOM PEXKUME TEIIooOMeHa ¢
OKpY>KaroIeu cpeaoi?

Kax ocymiectBisiercss BBIOOp KOHTPOJIBHON 000JI0YKH paccMaTpuBaeMoin
TEPMOJANHAMUYECKON CUCTEMBI?

Haiite GopMynupoBKY U MaTeMaTHYECKOE BbIpAXKEHHE YPaBHEHHUS NIEPBOTO 3aKOHA
TEPMOAVHAMUKH, UCIIOIB3YEMOTO JJIs PELICHUS 3a1a4l JAHHOTO OIIbITA.

VYkaxure crocoObl OnpeaesieHus BeIMUNH, BXOIAIINX B ypaBHEHHE 1-To 3akoHa
TEPMOANHAMMKH, UCIIOJIB3YEMOTO JIUIsl PELIEHMS 3a/1a4y IaHHOTO OIIBITA, C TOJIHBIM
000CHOBAHHEM HCIIOJIb3YEMbIX PACYETHBIX (POPMYIL.

Kaxkue cymecTByrOT METOIbI ¥ PUOOPHI IS U3MEPEHHS TEMIIEPATYPHI, JaBJICHUS U pacxoja’?
Kaxk onpenensieTcst MI0THOCTh BO3/IyXa B YCIOBHSX JIAOOPATOPHOM YCTAaHOBKU?
Kakne BHUJIbI KOHBCKIINU CYIICCTBYIOT, B YEM UX paSJ'II/I'—II/Ie?

B yem cymuocts "Teopun nono0us" u Kak ¢ €e HOMOIIbIO ONpeAeNsAtoTcs Kod(hHUIUEHTHI
TEIUIO0TIa4un?
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13. Kak cocTaBiisitoTCsl KpUTE€pUaibHbIC YpaBHEHU?

14. CocraBbTe B 00111eM BUIe KpUTEPUATIbHBIC YPABHEHUS JIJIs1 BHIHYKJIEHHON M CBOOOIHOM
(ecTecTBEHHOI) KOHBEKIIUH.

15. KakoB usnueckuii CMbICT KPUTEPHUEB TTOI00MS, BXOIANINX B YPAaBHEHHE JIJIs1 CBOOOTHOM
KOHBEKIINU?

16. KakoB ¢usnueckuii CMbICT KPUTEPHUEB TTO00MS, BXOIANINX B YPABHEHHE JIJIs1 BBIHYKJICHHON
KOHBEKIINU?

17. Yro takoe "onpenensemslit" u "onpenenstomuii” kxputepuii?

18. Kaxk BeIOupaeTcs onpeaessomuil (XapakTepHbIii) pa3Mep U ONpeensionias TeMreparypa npu
pacdere KpuTepues mnoaobus?

JlabopaTtopnast paGora Ne7
MeToabl Tensonepeaay NpM KOHBEKIUN U 001yBe

Heap padorbl:  M3yuyeHne METOAMKM M TNPUOOPETEHHE HABBIKOB 3KCIEPHUMEHTAIbHOIO
UCCIICIOBAaHMSL YAaCTHBIX 3aJjad  KOHBEKTHBHOTO TemaooOMeHa. (O3HakOMJIEHHE C  METOJIOM
9KCHEPUMEHTAJIBHOIO OIpe/eeHusl Ko3pPUIMEHTa TEIUI00TJaud CTEpP>KHS NPH TOPU30HTAIBHOM €ro
IIOJIOKEHUH B CBOOOJHOM IIPOCTPAHCTBE, MPUOOPETECHHE HABBIKOB B 0OpaOOTKE OMBITHBIX JAHHBIX U

NPEICTAaBICHUN WX B KPHUTEPHAIBHOH (opme.

3ananme:

1. DKCHepUMEHTAIBHO OIPEIEIUTh 3HaUeHnEe KO PUIIMEHTa TEeII00TAaul TPYOB! MPU pa3InYHBIX

TEMIIEpaTypPHBIX HAOpax B YCIOBUSAX CBOOOIHON KOHBEKITUH.

2. VY CTaHOBUTH 3aBUCUMOCTH KO3((DHUIIMEHTA TEIUIOOTIaYH OT TEMIIEPATypPHOTO HAropa.

3. CoCTaBUTh KpUTEPUATBHOE YPaBHEHHE TEINI000OMEHA, OIPEICIHTh TEOPETHYECKOE
3HAUCHHUE ero KO PUIIMECHTA TEINIOOTAaYN 1 CPABHUTD C DKCIEPHUMEHTAIIbHBIM.
4. OdopMuTh OTYET.

KOHTpOJIbHLIe BOIIPOCHI

1 Yro Takoe KOHBEKTUBHBIN TEIJI000MeH?

2 Hamumure Beipaxkenre HeroTona-Pruxmana.

3. Urto takoe kodpdurmeHt Terootaaun’?

4 SBnsiercs M KoA(G(GUUIUEHT TEIVIOOTAAYM Oy OJWHAKOBBIM JUISl KaXKIOrO 3JIEMEHTa BHELIHEH
MOBEPXHOCTU?

S. [TonBrKHA WM HETIOABMKHA OKpPY»Karolias cpeaa (BO34yX) OKOJIO MOBEPXHOCTH LMIMHIpA?
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6. Kak Oyzmer W3MEHSATHCS CpedHssI CKOPOCTh BO3JyXa OKOJIO IOBEPXHOCTH LWJIMHIpA C
yBenuueHuem Atq, u nouemy?

7. Yepes Topubl LWIMHApPA YaCTUYHO PACCEMBAETCS TEIUIO, BBOAMMOE BO BHYTPEHHEE
npocTpaHcTBO. Kak 3T0 cka3pIBaeTcsi HA TOUHOCTH ONPEAETIeHUs Oy ?

8. Kak Oyzmer pa3BuBaThCsl MpoOIleCC KOHBEKIMM Ha TIOBEPXHOCTH HArpeToW ammaparypsl,

[IOMEILEHHOW BHYTPU CIlyTHUKOB 3eMJIu?
JlabopaTtopnast paGora Ne§

Temnoornaya npu kouBexkuun u o0ayse IINTACTUHDI
Hean pa6oTbI:
1. HccenenoBats npouece TEIo0TAa4M INIOCKOM TOBEPXHOCTH B PA3IMYHBIX YCIOBUAX

€CTECTBEHHOM KOHBEKIIMH.

2. HCHOJ’ILSYH COOTBCTCTBYIOIINEC KPUTCPHUAJIbHBIC YPABHCHU A, OUCHUTDb K03(1)(1)I/II_[I/IGHT
TCIJI00TAA4YH.
3. OI_[eHI/ITB TCIIOBBIC ITIOTCPU IIPU PA3HBIX ITOJIOKCHUAX IJIOCKOM ITIACTHUHBI B IIPOCTPAHCTBE.

KOHTpO.]'IbeIe BOIIPOCHI

1. Yem 00ycnaBIMBaeTcs TEIIOOTJa4a IUIACTUHBI B YCIIOBUSX €CTECTBEHHOMN U BBIHYKICHHON
KOHBEKLIMH?

2. Kak oTnuyaeTcs TemiooTaaya MOBEpXHOCTH B JIAMUHAPHOM U TYPOYJIEHTHOM PEXUMAX
oOTexaHus?

3. Kak cBs13aHa TemiiepaTypa Ha IOBEPXHOCTH IJIACTHHBI € ITOJIOKEHUEM IIJIACTHHBI B
pocTpaHcTBe?

4. B kakux cimy4asix cCOnocTaBUMO WM IPEBBIIIAET ak?

S5. OOBsicHUTE pa3HUIlYy TOKa3aHUN BEpXHEH, CpeiHel 1 HIKHEN TepMoIiap ¢ y4€TOM pexuma

00TCKaHUS IJIACTUHBL.

CpaBHHTE pe3yabTaThl ¢ paCYETOM 10 YIPOLIEHHBIM (popMyiam

JlaGoparopHasi pabora Ne9
Tensonepenaya npu konsexkuuu 1 odayse HIAPA

Lean padoThI:
TeopeTnueckoe U IKCIIEPUMEHTATFHOE 03HAKOMIICHHE C HECTAIMOHAPHBIMH METOIaMHU
onpenenaeHust KodhPuImeHTa TemIo0TIauu.

KoHTpoJbHbIE BONPOCHI
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Yrto Takoe KOHBEKTHBHBIN TETIOOOMEH?

Hanumure popmyny Hetorona-Puxmana.

KaxoB ¢usnveckuii cMbicit KodduiimenTa TermiooTaadn’?
Pu3NUECKU CMBICIT TEMITA OXJIAXKIACHUS.

Uto Takoe TErI0BOM PEryIspHbIA PEXKUM?

o 0~ wbdh PR

Kakoii Bux Oyzmer umers rpaduk oxnaxacHus In —t, eciu Kk03)UIMEHT TEMIOOTAaYH B

npoliecce OCThIBaHUS OyIeT U3MEHAThCS (BO3pacTarh, NaiaTh)?

JlaGopaTopnas padora Nel(
Temionepenaya npu KOHBEKIUU U 001yBe IVIACTHHYATOr0 pajuaTropa.

eab padoThI.

OkcnepumenTanbHoe omnpenenenue KIIJ[ opeOpenust u cpeane uHTerpaibHoro kodddguunenra
TETUIOOT/IaYH OPEOPEHHOMN MTOBEPXHOCTH.

3aganue.

1. Onpenenuts KI1JI opeOpenus.

2. DKCHEPUMEHTAIBHO ONPEACTUTh BEIUYUHY KOd((UIIMEHTa TeII00TAaYN

ope6peHH0171 MMOBCPXHOCTH IIPHU €CTECTBECHHOMN U BBIHY)K,Z[eHHOﬁ KOHBCKIHU.

JlabopaTopHnast padora Nell

N3y4deHune npoueccoB Temjionepeaayn B TEIVIOOOMEHHbBIX alnaparax
HccaenoBanue Tpy04aTOro v miacTHHYATOr0 TEII000MEHHUKOB

Hean paborsr:

1. Omnpenenenne ko3 duinenTa Temonepeaauu Mpyu IBUKESHAN KUAKOCTH B TPyOe TPU pa3TUIHBIX
CKOPOCTSIX TEYCHUS;

2. Onpenenenue neperaBaeMoil TEMJI0BOM MOIIHOCTH TEIUIOOOMEHHUKA THIIA «TpyOa B TpyOe» B
3aBHCUMOCTH OT CXEMBI JIBKCHHS TETUIOHOCHTEIICH;

3. Onpenenenue nepenaBaeMoi TEIIOBOM MOITHOCTH KOXYXOTPYOHOTO TEIIOOOMEHHUKA;

4. OnpeneneHue nepenaBacMou TeII0BON MOIIIHOCTH BO3IYIIIHO-BOSTHOTO TEMJIOOOMEHHHUKA C
NPUHYIUTEIbHBIM OXJIQKICHUEM.
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7.4. Onucanue moka3aTesieil U KpUTEPHUEB OLICHWBAHUSI KOMIIETEHIIMN Ha Pa3UYHBIX dTarnax uX (pOpMHpPOBAHMS, OMUCAHUE IIKAJIBI

OLICHHUBAHUSI.
Tabanuna 7
I[Inanupyemsbie pe3yJbTaThl 0CBOCHHUS Kputepuu oneHnBanus pe3y;ibTaToB o0yueHus HaumeHnoBanue
KoMHOETCHITAH MeHee 41 6a110B 41-60 6ans10B 61-80 6ai10B 81-100 6ans10B OLICHOTHOT'0
(HEy10BJICTBOPHTEJIBLHO) | (YIOBJICTBOPHUTEIBHO) (xopoo) (0TJIMYHO) cpeacTBa

NCCICI0BAaTCIbCKHUX pa60T 110 U3Y4YCHHIO

OIIK-3 Crnoco6eH NpUMEHSATh OCHOBHBIE NOJOXKEHUS (yHIaMEHTAlIbHBIX €CTECTBEHHBIX HAyK W HAy4YHBIX TEOPUN MpH MPOBEACHUU HAYyYHO-
Y BOCIIPOU3BOJICTBY MUHEPAIbHO-CHIPHEBOM 0a3bl.

TCPMOJANHAMUKE U TCIVIOTCXHUKHU B PCIICHUN
HpO6J’I€M TCXHOJIOTMYCCKUX MIPOLCCCOB ,I[O6LI‘II/I
1 IIOATOTOBKE He(l)TI/I " €¢ OTI'PY3KHU

OIINOKH

3HaTh: TepMoauHaMUUECKUE TapaMeTphl CdopmupoBaHHbIE, HO CdopmupoBaHHbIE

COCTOSIHMS Ta3a, OCHOBHBIC 3aKOHBI @dparMeHTapHbIE 3HAHUS Hemonuele 3Hanus | comepikalue OTaeIbHBIC CHCTeMaTHYECKHe

TEpPMOIMHAMUKH 1 TEIUIONIEpEaun poOEeITBbl 3HAHUS 3HAHMA

YMerh:

- aHAIM3UPOBATH TEMIEpPAaTypHbIC I1apaMeTphl

PabOThI TEXHOJIOTUUECKOTO 000PYAOBaHUS;

- pa3zpabarbiBaTh ¥ IUIAHUPOBATh BHEJAPEHHE

HOBOT'O TEIUIOTEXHHYECKOTO 000PY/IOBaHMUS; e e, Cdopmuposarnie
Y ’ YacTuaHble YMEHUS HemnonHble yMeHHS  |omycKarOTCs HEGObIINE

- UCII0JIb30BaTh N3yYCHHBIN MaTepHal 1o YMEHHUs

Koumponupyrowue
Mamepuanst no
oucyuniune, 3a0anus
07151 KOHMPOALHOU
pabombl, 3a0anus 0l
1abopamopHou

Baanernb:
- METOAAMU OHUArHOCTUKHU U TCXHHUYCCKOI'O
00CTy)KUBaHUS TEXHOJIOTMIECKOTO it

TEIUTOTEXHUYECKOTO O0OPYIOBaHUS (HapY>KHBIH
W BHYTPEHHHH OCMOTpP) B COOTBETCTBHH C
TpeOOBaHMSIMHU TIPOMBIIIIEHHOH 0€30IacHOCTH U
OXpaHBbI TPYyAa.

YactuaHoe BJIaJCHUC
HaBbIKaMH

Hecucremaruueckoe
MIPUMEHEHNE HABBIKOB

B cucremarnueckom
MMPUMEHCHUN HABBIKOB

JIOITyCKAIOTCS TIPOOEITBI

Vcnenrnoe u
CHCTEMATHYECKOE

IIPUMEHCHUEC HABBIKOB

pabomyl, mecmogvie
3a0aHusl, memol
[pepepamos, doxknados




8. OcobeHHOCTH peaju3anuy JUCUUIIMHBI /151 HHBAJIU/I0B M JIMIL C

OrpaHu4Y¢HHBbIMHA BO3MOKHOCTHAMMU 310POBbA

Jlns  ocymiecTBIEHUS NPOLEAYpP TEKYIIero KOHTPOJS YCIIEBa€MOCTH M IPOMEKYTOYHOM
aTTeCTallu OOYYaIOUIMXCS CO3/1aHbl (POHIBI OICHOYHBIX CPEJCTB, aJlaITUPOBAHHBIC JUISI MHBAIUAOB U
JUIl C OrPAaHMYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbS M MO3BOJSIONIME OLEHUTH JOCTH)KEHHUE HMH
3aIUIAHUPOBAHHBIX B OCHOBHOH 00pa3oBaTENIHON MNpOrpaMMe pe3yiabTaTOB OOYYCHHS H YPOBEHBb
cOPMUPOBAHHOCTH BCEX KOMIICTEHIMH, 3asBICHHBIX B 00pa3oBaTenbHON mporpamme. Dopma
NpPOBEACHUS TEKyIIeH aTTecTallid s CTYJACHTOB-MHBAJIUAOB YCTAHABIMBACTCS C  YYETOM
WHIMBUIYAIBHBIX TCUXO(U3UYECKHX 0COOEeHHOCTeH (YCTHO, MMCbMEHHO Ha Oymare, MUCHMEHHO Ha
KOMITbIOTEpe, B Qopme TecTupoBaHus U T.m.). [lpm TectupoBanum aist cnaOOBHISIIMX CTYAECHTOB
UCTIONIB3YIOTCSL (DOHIBI OLIEHOYHBIX CPEACTB C YKPYIMHEHHBIM mpudToM. Ha sK3ameH mpuriamaercs
CONPOBOKAAIONINI, KOTOPBIA  OOECIeYnBaeT TEXHUYECKOE COMPOBOXKICHHE cCTynaeHTy. llpum
HEOOXOUMOCTH CTYACHTY-UHBAIUAY MPEIOCTABIISACTCS JOTOTHUTEIBHOE BPEMs ISl TOJITOTOBKH OTBETA
Ha O9K3aMmeHe (wiam 3adere). OOydaromuecs € OrPAaHUYEHHBIMH BO3MOXKHOCTSAMHU 370pOBbS U
oOydJaromuecs: WHBAJIHIbl OOECHEYMBAIOTCS TEYATHBIMH M 3JCKTPOHHBIMH  00pa30BaTEIbHBIMU
pecypcamu (TporpaMmbl, y4eOHBIE TOCOOWS IS CaMOCTOSITEIBHOH paboTel W T.A4.) B (opmax,
aIalTHPOBAHHBIX K OTPAaHHYEHHSIM X 3I0POBbS U BOCIIPUATHS HHPOPMALIUH:

1) U1l MFHBAJIUIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI 110 3PEHHIO:

- JUIS CcJembIX: 33/JaHus U1 BBIIOJHEHHWS Ha CEMHUHApaX M MPAaKTUYECKUX 3aHATHUSIX
oopmisiroTcst  penbeHO-TOUCUHBIM mpupTOM bpaiins wiam B BUAE DIEKTPOHHOTO JIOKYMEHTA,
JOCTYITHOTO C TOMOINBI0 KOMITBIOTEPA CO CIEHUAIM3UPOBAHHBIM TPOTPAMMHBIM 00€CIIEYCHUEM IS
CIIETIBIX, JINOO 3aUUTHIBAIOTCS ACCUCTEHTOM; TUCbMEHHBIE 3a/IaHUs BBIMOJIHAIOTCS Ha Oymare penbedHo-
TOYeYHbIM HIpUpTOM bpalas uIM Ha KOMIBIOTEPE CO CHEIMAIM3UPOBAHHBIM MPOrPaMMHBIM
obecriedeHneM AJisi CIeNbIX MO0 HAJUKTOBBIBAIOTCS ACCHUCTEHTY; OOydYaroUIMMCS Ul BBIIOJHEHHS
3aJJaHus TIPU HEOOXOJIUMOCTH TPEIOCTABISICTCS KOMIUIEKT MUCHMEHHBIX NMPHHAUICKHOCTEH M Oymara
IUIE  TUChbMA  pelbeHO-TOYEYHBIM IPUPTOM bpaiiis, KOMIBIOTEp CO CHEIHATN3UPOBAHHBIM
MPOrpaMMHBIM 00€CTIeYeHHEM IS CIIETbIX;

- IS c1a0oBUAAIIUX: o0ecreyrBaeTCss MHIUBUYyaJIbHOE PAaBHOMEPHOE OCBELICHHE HE MEHee
300 mrokc; oOywaromMMmcsl JJs  BBINOJIHEHMS 3aJaHusd TpPH  HEOOXOAMMOCTH MPEJOCTaBISAETCS
YBEIIMYHMBAIOIIEE YCTPOWCTBO, BO3MOXKHO TAaKK€ MCIOIB30BaHUE COOCTBEHHBIX YBEIWYHBAIOIINX
YCTPOICTB; 3a/laHusl I BBIMIOJIHEHUS 3a/JaHUH 0OPMIISIOTCS YBEIMYEHHBIM HIPUPTOM;

2) JUIs. THBAJIUIOB U JIUIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBS MO CJIYXY:

- UISl TJIYXUX M CJIa00C/bIIAIIUX: 00eCTIeYMBACTCSl HATMYNE 3BYKOYCHIIMBAIOIICH armapaTypsl
KOJJICKTHBHOTO  TIOJIb30BaHUS, npd  HEOOXOAMMOCTH o0yJaromuMcsl  TPEAOCTaBISETCS
3BYKOYCWJIMBAIOIIAs  ammaparypa HWHAWBUIYAJIbHOTO TOJb30BAaHUS; MPEAOCTABISAIOTCS — YCIYTH

CYpPIOIIEPEBOIUNKA;



- A CJeNOrJyXHX JIOIYCKAaeTCs IPUCYTCTBHE aCCHCTEHTA, OKAa3bIBAIOILIEIO YCIYrd

tudaocypaonepeBoaunka (MOMUMO TpeOOBaHUM, BBITIOTHSAEMBIX COOTBETCTBEHHO [UISI CHCMBIX U
TITYXHX);

3) Ui JIMIl C TSDKEIBIMH HApPYIICHUSMU PEUYH, TIYXHX, CIA0OCHBIIANUX JCKIHMH U
CEMHUHAPHI, TPOBOANMBIC B YCTHOU (popMe, TPOBOATCS B MUCHBMEHHOU (opMe;

4) JUIS WHBAIAIOB W JIMII C OTPAHMYEHHBIMA BO3MOXXHOCTSIMU 3J0POBbS, HMEIOIINX
HApYILIEeHUs ONMOPHO-IBUTaTeILHOI0 anmapara:

- JUIAd JIMI C HapYIICHUSMHU OIMOPHO-JABHTaTEIBHOIO armapara, HapyIICHUSMH JIBUTATEIbHBIX
(GYHKIMH BEpPXHMX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH: NMHCHMEHHBIC 3aJaHUs
BHITIONHSIOTCS. HAa KOMITBIOTEPE CO  CICHUATM3UPOBAHHBIM IPOTPAMMHBIM  O0ECIICYCHUEM  WITH
HAJMKTOBBIBAIOTCS ACCUCTCHTY; BBHIMOJHEHHUE 3aJaHUN (TECTOB, KOHTPOJBHBIX paboT), MPOBOAMMEIE B

MUCbMEHHON (hopme, TPOBOAATCA B YCTHOHM opMe myTeM orpoca, 6ecebl ¢ 00ydaromumcs.

9. YueOHo-MeTOAUYEeCKOe U HH(pOPMAINIMOHHOE 0O0ecTeYeHUe TUCITUTITMHBI
a) OCHOBHAas JiUTeparypa

1. Hukutun B.AJlekiuy 1o TeIUIOTEXHHKE [DJNEKTPOHHBIA pecypc|: KOHCHEKT JeKIuil/ —
DNeKTpoH. TeKcToBble JNaHHbIe.— OpeHOypr: OpeHOyprckuil rocyiapcTBeHHbIH YHHBEPCHUTET,
OBbC ACB, 2011.— 532 c.— Pexwum nocrtyma: http://www.iprbookshop.ru/21604.html.— 3bC
«IPRbooks»

2. Kymunos U.B. Teopernueckue ocHOBBI TeroTexHuku. YacTs 1. Tepmoauaamuka [ neKTpOHHBIN
pecypc]: yuebnoe nocooue/ Kynunos U.B., Credanrok E.B.— DiekTpoH. TEKCTOBBIC JaHHBIC.—
Camapa: Camapckuii ToCyJapCTBEHHbIN apXUTEKTYPHO-CTpOUTENbHbIN yHUBepcuTeT, ObC ACB,
2013.— 172 c— Pexum gocryma: http://www.iprbookshop.ru/22626.html.— 3BC
«IPRbooks»bC «IPRbooks»

3. AreeB M.A. TemnoMaccooOMeHHbIE MPOLECCHl U YCTAaHOBKM HPOMBIIIJICHHON TEIIOTEXHUKU
[OnekTpoHHBIM pecypc]: ydeOHOe mocoOue Juis CTYJIEHTOB BY30B, OOyd4aromuxcs I10
HanpasieHuto 13.03.01 «TemnnosHepreTuka u TeMIOTEXHUKa» BeeX hopMm oOyuenus/ AreeB M.A.,
Mpakun A.H.— DnektpoH. TekcroBbie nanabie.— Caparos: Al [Tu Dp Menua, 2018.— 229 ¢c.—
Pexum noctyna: http://www.iprbookshop.ru/70284.html.— 3BbC «IPRbooks»

4. Kynunos U.B. Teopernueckue ocHOBbI TemoTexHuku. Yacte . Tepmoaunamuka [ D1eKTpOHHBII
pecypc]: yuebnoe nocooue/ Kynunos U.B., Credantok E.B.— DnekTpoH. TeKCTOBBIE TaHHBIC.—
Camapa: Camapckuii ToCyJapCTBEHHbBIN apXUTEKTYPHO-CTPOUTENBHBIN yHUBepcuTeT, ObC ACB,
2013.— 172 c— Pexum gpocryna: http://www.iprbookshop.ru/22626.html.— 3BC
«IPRbooks»bC «IPRbooks»

5. [eprorun B.B. Temnomaccooomen [DnekTpoHHBIN pecypc]: yuebHoe mocobue/ [eprorun B.B.,
Bacuiber B.®., VYasmeBa B.M.— DOnektpon. TtekctoBeie maHHble.— CII06.: Cankr-
[lerepOyprckuii  TOCyIapCTBEHHBIN apXUTEKTYypHO-CTpouTenbHbIN yHUBepcuter, ObC ACB,
2016.— 244 c.— Pexwum moctyna: http://www.iprbookshop.ru/74378.html.— DBC «IPRbooks»

6. Mamas D.M. TexHu4eckas TEIUIOTEXHHKA [DJIEKTPOHHBIA pecypc]: ydeOHOe mocobme/ Mamas
O.M., TomukoB J[.B.— DOnekrpoH. tekctoBble paHHble.— CapatoB: CapaTroBckuii
roCyJapCTBeHHbIN TexHuueckui yHuepcuter umenu O.A. I'arapuna, 9bC ACB, 2014.— 90
c.— Pexxum noctyna: http:// www.iprbookshop.ru/80120.html.— 3B5C «IPRbooks»
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7. LBerkoB O.b. Teopernueckne OCHOBBI TEIJIO- U XJIAAOTEXHUKU. OCHOBBI TEPMOJUHAMUKHU H
TEeTIoMaccorepeHoca [DneKTpoHHbIH pecypc]: yuebHo-meTonuueckoe nocodue/ Ilperkor O.b.,
JlanteB FO.A.— OmnektpoH. TekcroBble naHHble.— CII6.: Yuusepcurer UTMO, UnctutyT
xoJioaa u OMOTEXHOJIOTUH, 2015.— o4 cC— Pexxum JIOCTYyIIA:
http://www.iprbookshop.ru/68171.html.— 3BC «IPRbooks»

8. Manas 3.M. TexHuueckas TEIUIOTEXHUKa [DIEKTPOHHBIN pecypc]: ydeOHoe mocobue/ Maas
OM., TomukoB J.B.— DOmnektpoH. TekcroBble pgaHHble.— CaparoB: CapaTOBCKUU
roCyJapCTBEHHBIM TeXHUYeCKUi yHUBepcuTeT uMmeHu FO.A. 'arapuna, ObC ACB, 2014.— 90
¢c.— Pexum nocryna: http://www.iprbookshop.ru/80120.html.— 3BC «IPRbooks»

9. I'puropreB b.A. TemnomaccooOMeH [DneKTpoHHBIH pecypc]|: yuyeOHUK aisi By3oB/ I'puropnen
B.A., llsetkoB ®.D.— DnekTpoH. TekcToBble NanHble.— M.: U3natensckuii jom MOU, 2011.—
560 ¢c.— Pexwum mocryna: http://www.iprbookshop.ru/33157.html.— DBC «IPRbooks»

10. P.A-B. Typnyes, M.3. ManaeBa Mertoaundeckue ykazanus// OCHOBHBIE 3aKOHBI TEIUIOOOMEHaA.
I'THU.- 2005, 25 c.

11. X.A. Hcaes, A.A. Enbmyp3aeB Metonuueckue yka3zanus //TermioBoi pacder maporeneparopa.-
I'THH, 2002, 21 c.

12. Typnyes P.A-B., Maromagosa M.X. Pemnienuie TUIIOBBIX 3aa4 MO MpolieccaM Terionepeaayu.-
Merton. pexom. 1U3a. [THU 2007 r.

B) IPOrPaMMHOe U KOMMYHHMKAIlHUOHHOEe o0ecrevyeHue

1. DneKTpOHHBIH KOHCHEKT JIEKUUH U BJIEKTPOHHO-OOYYalOIMi KOMIUIEKC MO JAUCLHUILIMHE
«[Ipuxnagnas Temnodusnxa

2. TecTbl 17151 KOMIIBIOTEPHOT'O TECTUPOBAHUS CTY/ICHTOB

r) AuTepuer pecypc - wWww.gstou.ru, snextponnas OubOmuorexka IBC «IPRbooksy,
«KOHCYIBbTaHT cTyIeHTa»

HNuTepHeT-pecypcesl:
thermophysics.rusmodules.php?name=PagesAd&pa...pid...
book-pdf.orgyphysics/file6014.html
fondknig.comymain...termodinamika i teploperedacha...
eknigi.orgrnauka _i...termodinamika-i-teploperedacha. ..
msmakarov.narod.ru>html/ctheme.html
teplotexnika.ucoz.ruyload/1
techliter.ruy...lekcii/termodinamika. . .teploperedacha. ..
termopower.rustehnicheskaya-literatura/126-lekcii. . .
booksgid.comy...tekhnicheskaja-termodinamika-i.html
eknigi.orgrnauka _i...termodinamika-i-teploperedacha. ..

©|o N O~ W N

[EEN
©

10. MaTepuajibHO-TEXHHYECKOE o0ecniedeHne TUCIUTINHBI

Krnacc ¢ mepcoHalbHBIMH KOMIBIOTEPAMH 7Sl MPOBEICHUS MPAKTHUECKUX 3aHATUH U BHPTYaTbHBIX
ab0paTOPHBIX padoT.

Vuebnas aymutopus kadeapst "T u I, Ne2-21, Nel1-19° cnabxeHHas MyIbTUMEIUHHBIMU CPEACTBAMU
IUTSL TIPEICTABIICHUS TIPE3EHTAINN 1 MTOKa3a YIeOHbBIX (DHITBMOB.
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http://www.gstou.ru/
http://www.thermophysics.ru/
http://www.thermophysics.ru/modules.php?name=PagesAd&pa=showpage&pid=17
http://book-pdf.org/
http://book-pdf.org/physics/file6014.html
http://fondknig.com/
http://fondknig.com/main/60714-tekhnicheskaja_termodinamika_i_teploperedacha_kurs_lekcijj.html
http://eknigi.org/
http://eknigi.org/nauka_i_ucheba/58097-texnicheskaya-termodinamika-i-teploperedacha-kurs.html
http://msmakarov.narod.ru/
http://msmakarov.narod.ru/html/ctheme.html
http://teplotexnika.ucoz.ru/
http://teplotexnika.ucoz.ru/load/1
http://techliter.ru/
http://techliter.ru/load/uchebniki_posobya_lekcii/termodinamika_teplotekhnika/termodinamika_i_teploperedacha_bolgarskij_a_v_mukhachev_g_a_shhukin_v_k/68-1-0-147
http://termopower.ru/
http://termopower.ru/tehnicheskaya-literatura/126-lekcii-po-termodinamike.html
http://www.booksgid.com/
http://www.booksgid.com/other/19193-tekhnicheskaja-termodinamika-i.html
http://eknigi.org/
http://eknigi.org/nauka_i_ucheba/58097-texnicheskaya-termodinamika-i-teploperedacha-kurs.html

Ipukaagnas remnogusuka (Hamune obopynosanus u TCO)

1 JlaGopatopHslif komiuieke "Temnonepenada npu kousekuuu u 06xyse" TITK-010-9JIP-01
(9 nabopaTopHBIX paboT)

2 YuebHo-1aboparopHbiii Komrieke «TermnooOmMeHHuKI» (4 1a00paTOpHBIX pabOTHI)

3 BupryanbHbli mporpaMMHBIN 1abopaTopHbIi komiuieke "Termmodu3uka”
(6 nmaGopaTopHBIX paboT)

4 Buptyanbsnsiii yueOHbIi KoMIIIeKC «TenoBbie 2IeKTPOCTaHIINN

5 KoMIuIeKT IJ1aKaToOB 560x800 v, M300paxkeHne HAHECEHO HA IIACTUKOBYIO OCHOBY TOJNILIMHON 4 MM
u pazmepoM 560x800 mm. MzobpakeHne o0nagaeT BOJOCTOUKIMH CBOMCTBaMU. KaxkapIil mimakaT nuMeet
OJICMCHTBI KPCTIJICHU S K CTCHE.

5.1 | «Tenmnoduzukay (16 mrT.)

6 3JIeKTp0HHI>Ie IJIAKATBI JleMOHCTpaIMOHHBIE KOMIIEKCHI HA 6a3e MyJIbTUMEANA-IIPOEKTOPA (KOMILIEKT
AJIEKTPOHHBIX IakaToB Ha CD, myneruMmenua-npoekrop BENQ, HOoyTOyK, 9kpaH 1,5x1,5 m):):

a. Tennoduzuka (122 mr.)
IIpe3enTanun:

1 Teronepenaya

2 TennoBbie 1 AaTOMHBIC AIEKTPOCTAHITII

3 JIBurareny BHyTPEHHETO CTOPAHMS

4 DU3MKO-XUMHYECKUE OCHOBBI COBPEMEHHOM dHEPre€TUKHU

5 DHeprocbepekeHHe u ee poiib B KH3HU o01iecTBa (52 cnailioB);

6 MepornpusTus 1o 3HeprodhHeKTHBHOCTH U dHeprocOepexenuto (20 ciaiioB);

7 Oco0eHHOCTH peanu3aluy TPorpaMM IHEProcOepeKeHUS U SHEPreTUIECKON
3¢ (EeKTHBHOCTH JIJIs1 OFOJDKETHBIX opranu3anuii (9cmaiioB);

8 Ouneprobanancel TOP ux cocrostane n kinaccuduranus (11 cnaigos);

9 PacueTHbIi aHAIN3 YHEPreTHYCCKUX OTOKOB U OaancoB (11 crnaiioB)
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CocraBureJin:

g
JoneHT Kadeapsl e 7//
«TennoTexHnKa U THIPABINKAY il | P. A-B. Typayes /

COI'VIACOBAHO:

3aB. BBITyCKAIOMIEH Kad. e
«ITpuknagnas reopusnka u reonHpopmaTukay <~ | A.C. DnpxaeB /

HNO.3aB. xkapenpoi > g
«TemIoTeXHUKa 1 THIPABIHKAY /%",‘ / T.B.Dsupbacs /
/ —
G
/| M.A. Maromaesa /

Hupexrop IYMP

26



