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1. TIlepeyeHb IUIAHHMPYEMBIX Ppe3yJbTaTOB O0y4YeHHUS MO JMCUMILUINHE,
COOTHECEHHBIX ¢ INUIAHMPYEMbIMH Ppe3yJbTaTaMH OCBOCHHS 00pa3oBaTe/bHOH
NPOrpamMmabl

B pesynbrate ocBoenus OIIOIl OakanaBpuata oOydaromuiicss TOJDKEH OBJIAJIETh
CIEAYIOIIMMU pe3yJbTaTaMu 00yYeHUs MO AUCIUTIINHE:

Konasr HaunmeHnoBaHue KOMIIETEHITNT Kox n naumenosanme

KOMIIETEHIAH WHJMKATOPA JOCTHXKCHUS KOMITCTESHIIHH

[K-2 Crioco0eH K y4acTHIO B MPOBEIICHUN 3-11K-2 3HaTh MeTo/bI MPOBEACHUS
(hM3HYECKOTO ¥ YUCICHHOTO (hU3UYECKOTO M YHUCIICHHOTO
3KCIIEPUMEHTA, K ITOJATOTOBKE JKCIICPUMEHTA, U TIOJrOTOBKU
COOTBETCTBYIOIIHMX COOTBETCTBYIOIIHMX IKCIICPUMEHTATBHBIX
3KCIIEPUMEHTAIbHBIX CTCHI0B CTEH/IOB.

V-IIK-2 Ymers npoBoUTh (GU3NIECKUI 1
YUCJICHHBIN YKCIIEPUMEHT, TIOATOTOBUTH
COOTBETCTBYIOIINE YKCIIEPUMEHTATBHBIC
CTEH/IBI

B-IIK-2 Bnanmers MmeTogamMu poBeaeHUS
(U3UYECKOr0 M YMCICHHOTO
JKCIIEPUMEHTA ¥ MMOATOTOBKHU
COOTBETCTBYIOIINX IKCIIEPUMEHTATBHBIX
CTEH/IOB.

2. Mecto qucuuiuinabl B cTpykrype OITOII 6akanaBpuarta
Jlucuumuinaa peanusyercs B paMkax 0a30BOil/BapuaTUBHOM YacTH.
JIJist OCBOGHUS AUCIUIUIMHBI HEOOXOIUMBI KOMIIETEHIIMHM, C(POPMUPOBAHHBIE B paMKax

U3yYEHUsS CIECAYImuX auciumini: obmieit ¢usuku (OIIK-2, T1K-10), TexHuueckoii
tepmoaunamuku (I1K-1, TTK-5), mexanuku kuakoctu u raza (I1K-1, ITK-5)



JIMCUMIUIMHBL W/WAM  TPAKTHKH, [ KOTOPbIX OCBOEHUE JAHHOW JAUCIUIUIMHBI
HEO0OXOIMMO KaK IMpeAllecTByolee: ATOMHbIE cTaHIUU, OCHOBBI ()YHKIIMOHUPOBAHMS
ADC, bezonacHocts ADC, npeaauIIoMHas MPAaKTUKA, TOCYIapCTBEHHAS aTTECTALMs

JucuurninvHa u3ydaetcs Ha 3-4 kypcax) B 6-7 cemecTpax.

3. O0beM QUCHMIUIMHBI B 3a4eTHBIX €IMHHMIAX C YKa3aHUEM KOJNYecTBa
aKaJeMHYeCKUX 4YacOB, BbIJEJEHHBIX HA KOHTAKTHYI0 padoTy o0ydyawluuxcs ¢
npenogasarejeM (M0 BHIAM 3aHATHI) M Ha CaMOCTOSITEJIbHYIO PpadoTy
o0y4yarommxcst

®opma 00yueHuUs1 (BHOCATCS JAHHBIE 110
peanuzyeMbIM hopmam)
Ounasn 3aouHas
Cemectp Kypc
Ne 6 ‘ Ne7 | Beero | Ne ‘ Ne ‘ Bcero
KonnvecTBO 4acoB Ha BU PadOThI:

Buna padotsl

KonTakTHas padora o0yuarmmxcs
¢ mpenogaBartesjieM

AyIMTOpHbBIE 3aHATHS (6Ce20) 32 48 80

B tom umcne:

gekyuu | 16 16 32

npakmuyeckue 3auamus | 16 16 32

J1a60pamopHbvie 3aHAMUsL - 16 16

IIpomekyTOYHAS aTTECTALMA

B Tom uncne:

3auem - - -
9K3AMEH - 36 36
CamocrosiTeqibHas padora
o0y4yammnxcs

CamocTosiTeqibHasi padoTa 40 60 100
o0yuyalimmxcs (écezo)
B Tom umncne:
nmpopaboTka ydeOHOro MaTepuaa 10 10
BBINIOJIHCHHE HH/IMBHYaTbHBIX 10 20
3aJlaHui’
MOATOTOBKA K KOHTPOJIBHBIM 10 10
UCIIBITAHUSM B TEUEHUE CEMECTpa
MOATOTOBKA K KOHTPOJIBHBIM 10 20

HCIIBITAHUSAM M0 OKOHYAHUH CEMECTPA)

Bcero (uacnbli): 144 144 288

Bcero (3aueTHbIe eIMHULIBI): 4 4 8




4. Conepkanue MUCHHUIVIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM (pa3jiejaM) ¢ yKa3aHHEM OTBeJeHHOr0 HA HHUX KOJIHYeCTBA
aKaJeMHMYeCKHX YaCOB M BU/J0B YUeOHBbIX 3aHATHI
4.1. Pazoenvl oucyuniaunsvl 4 mpyooemMKoCms nO 6UOAM YUeOHbIX 3aHAMUIL (8 AKA)eMUUECKUX Uacax)

Ne i/ HaunmMeHoBanue pa3aesia /TeMbl JUCHUNIMHBI Bunapl yueoHoii pa6oThl B yacax
Jlek Ip JIab Bueayn CPO

1. HazBanme paznena 1
1.1. |BBenenue. Du3ndecKre OCHOBHI IPOIIECCOB IIEPEHOCA TEILIA. 2 2 - 4
1.2. |TemnoBsineneHne B SACPHBIX PEAKTOPaX 2 - - 2
1.3 CranpoHapHas TEIIONPOBOIHOCTE 2
14 TermmonpoBOHOCTh ¢ BHYTPEHHUMH HCTOYHUKAMHM TEILTA 2 4 8
1.5 HecranmonapHsie IpoIecchl TEMIOMPOBOIHOCTH 2 2 4
1.6 KonBexkTHBHBIN Tem1000MeH B 01HO(A3HBIX Cpeax MNPy BHIHYK/IEHHOM TEUE€HUU 2 4 10
1.7 TermnooOMeH mpu cBOOOIHON KOHBEKIHH 2 2 8

Hroro 3a 6 cemecTp: 16 16 - 40
2. Ha3zBanmue pa3znena 2
2.1. |TemnooOMeH mpu KOHIACHCAIIMH 2 2 4
2.2. |lIpoueccsl TemnooOMeHa Mpu KUIIEHUH 2 4 8
2.3 IM'unponunamuka 1 TerI000MeH AByX(a3HbIX TOTOKOB 2 2 8
2.4 Kpusuce! Temnoo6mMeHa pu KUIEHUH B KaHAJIaxX 2 2 4
2.5 TemnooOMeH H3my4eHrEM 4 2 2 4
2.6 OCHOBBI TETJIOBOTO pacyera TeII000MEHHUKOB 1 TApOTeHEePaTopoOB 2 2 2 10
2.7 [Ipouecchl TemnonepeHoca B SHEPreTHIECKOM 000pyI0BaHUT 2 2 4
2.8 [Ipoueccel TernonepeHoca B SHEPreTHIECKOM 000pyI0BaHUT 2 2 4
2.9 CrarnmoHapHas TemIONPOBOTHOCTh 2 4
2.10 |HecrammoHapHbIe POIECCH TEMIOMPOBOIHOCTH 2 2
2.11 |KoHBEKTHBHBIN TEIIOOOMEH B OJHO(DA3HBIX Cpeiax MPU BHIHYKICHHOM T€YEHHU 4 4
2.12 | TemnooOMeH mpu CBOOOIHOM KOHBEKIIUH 4 4

Hroro 3a 7 cemecTp: 16 16 16 100

Bcero: 32 32 16 140




4.2. Cooepotcanue oucyuniunvl, CmpyKmypupoeanHoe no pazoeiam (memam)

Jlexyuonnwiu Kypc

HaumenoBanmue pasjgesia
/TeMBI JUCIHILIMHBI

Conep:xkanue

1.1

Bsenenue. ®usnueckue
OCHOBBI ITPOLIECCOB
IepeHoca Tera.

[Tonatue HenpepsiBHOM cpeze. [Iponeccel nepenoca remia:
TEIUIONPOBOJHOCTh, KOHBEKIUS (BBIHYKIEHHAs, CBOOOIHA),
uznyuyeHue. @u3nyeckue OCHOBBI NEPEIayM TEIJIa B pa3InUHbIX
cpenax. Poib nmporeccoB TeniooOMeHa B SAEpHOM SHEPTETHKE.

OcHoBHble noHATHA. TemnepaTypHoe noJe. [InoTHocTh
TeI10Boro noroka. Koad@uuneHntsl TenaonpoBoaHOCTH,
TEMIIEPATYpONPOBOAHOCTH. [IIIOTHOCTH HCTOUHUKOB TETJIA B
ADY. Jlunelinbiit TerioBoi nmoTok. ['unoresa dypre.

Tennootaaya (Ternaoo0MeH) U TeIionepeaaya. 3aKoH
Hrrorona. Koaddurment rernmoodmeHna, ero Gpu3ndeckux
CMBICJI. TEIJIOBOM MOTPAaHUYHBIN ciiol. Termmonepenaya.
Koaddumnuent tennonepenaun. TepMuueckne cOpOTUBIICHUS
TEIUI0O0OMEHY U Terionepeaud. AHAIOTHS C 3aKOHaMU
AJIEKTPOTEXHUKHU.

1.2.

TeroBbIaEIEHUE B
AJIEPHBIX PEAKTOPAX

Hctounuku sueprun. [Ipouecc nenenus saep.
Pacnipenenenne sHepruu MeXAy pa3TUIHBIMH MPOTYKTAMHU
nenenust. OLeHKa TEMI0BON MOIIIHOCTH SIIEPHOTO PEaKTopa.

Pacripenienenne sHeproBbIACNICHUS B PEAKTOPE.
KoaddummenTsr HepaBHOMEPHOCTH TI0 PAINYCY, BBICOTE,
o0bemy. HepaBHomMepHOcTH 110 ceuennto TBA1a u TBC.

Pacrnipenenenue temneparyp B KaHaje C TEIIOBBIICICHUEM.
VYpaBHeHue OanaHca Teria JJis AIeMEHTa JJIMHBI KaHaja.
N3MeHnenue cpeaneit TeMnepaTypsl TEIMJIOHOCUTENS BIOJIb
KaHaza (ciydau: 0HO(a3HOTO OTOKA, TOTOKA C KUTICHUEM ).
Pacrnipenenenue remmeparyp B LIMIHHAPHUYECKOM TBAJIE (C
000JI0YKOM U Ta30BBIM 3a30POM).

OcobGenHocTH nporieccoB TemoooMena B S19Y. Bayrpennue
MCTOYHUKH TEIUIa B KOHCTPYKTUBHBIX 3JIEMEHTAX (TOIUIMBO,
3aMeUIUTEeNb, 3alIUTa, PETYIUPYIOIINe OPraHbl U Jp.).
Heo6x01uMocCTh BEICOKOH HHTEHCUBHOCTHU TETNIOOOMEHA.
TemoHocuTeNM pa3HbIX KJIaccoB. Poib THAPOIMHAMUKI
MOTOKA.

13

TemnonpoBoAHOCTH NPU
CTaIlMOHAPHBIX IpoIeccax

JuddepenunanbHoe ypaBHEHHE TEIIIONPOBOIHOCTH.
CranuoHapHble U HeCTallMOHAapHbIE IpoLecchl. BHyTpeHHue
UCTOYHUKH TeIia. Y CJIOBHs 0IHO3HAYHOCTH. [ paHnyHbIE
ycnoBus 1, 2, 3 pona. Yuer 3aBUCUMOCTH TEIUIONIPOBOAHOCTH OT
Temneparypsl, nepemenHas Kupxroda.

Pacnpenenenus temmnepatypsl B Telax pasHOH GOPMBI.
Hcxonnsie ypaBHeHus. [lose Temneparypsl B ItacTuHe 6€3- U ¢
BHYTPEHHUMH MUCTOYHHKAMHM TEIJIa MPH pa3HbIX IPaHUYHBIX
yeaoBusx (1, 3 pona). MHorocnoiiHas niockast creHka. [lone
TEMIIEPATYPHI B IMJIMHAPUIECKON CTEHKE, CITIONTHOM IMIIMHJPE,
H1ape ¢ TeroBblAeeHneM. Kpurnueckuii auaMerp TeraoBon
u3o0JAuu. Metoibl n3MepeHus ko3 duimenrta
TEIIONPOBOJHOCTH.

[lepenoc Temnna B pedpax. pacmpeaencHie TeMrneparypsl B




pebpe. TemnoBoit moTok uepe3 ocHoBanue pedpa. Kospduunent
3P PeKTUBHOCTH pedpa. Y CIOBHS, TPU KOTOPBIX BEITOJTHO UMETh
pebpuctyro noBepxHocTH. TermooTnaya yepes3 mioCKyo
pEOPUCTYIO CTEHKY.

1.4

Hecrannonapusie
IIPOLIECCHI
TEIIONPOBOJHOCTH

OcHOBHOE ypaBHEHME TEIIONPOBOJHOCTH HECTALIMOHAPHBIX
npoueccos. [IpuBenenue ero k 6e3pazmMepHOMy BUTY.
bespasmepHblie nepemeHHble. J[Be IrpymIbl HECTallMOHAPHBIX
IIPOLIECCOB: CTPEMIIEHHUE K TEIIJIOBOMY PABHOBECHIO, PETYIIIPHBIE
NEPUOINYECKUE U3MEHEHUS TEMIIEPATYPBHI.

OxnaxaeHue (HarpeBaHue) Tesna 0e3 BHyTPEHHETO
TEPMHUYECKOTO CONPOTUBIIEHUS. VI3MeHeHe TeMIiepaTypsl BO
BpemeHH. KonnuecTBo Teria, 0TiaBaeMoe Ui BOCIIPUHUMAEMOe
TEJIOM.

[Tone Temneparypsl B 101yOECKOHEYHOM MacCUBE IPU
BHE3AITHOM MOBBIIIEHUN TEMIIEPATypbl TOBEPXHOCTH.
TennonpoHUIaeMOCTh (TETIOYCBOSIEMOCTb ).

[Tonst TeMniepatypsl B Tenax npocToil popmsl (TU1acTHUHA,
nunuHap, map). duddepennmansaoe ypaBuenue. [ panuuHbie
ycnoBusi. Ponbs kputepus buo, ero ¢pusndeckuii cMbici.
Pemenus 1 niuacTUHBI IpY pa3HbIX 3HAUYEHUSAX KpuTepus buro.

Perynsipuble TennoBsie pekUMBL. [IBe cTaguu oxyaxaeHus
(marpeBanus) Tena. Temn pexxuma. Buasl peryasipHbIX peKHMMOB:
SKCIOHEHIINATbHBIN, TUHEUHBIN, TEPUOTUYECKUI. MeToIbl
n3MepeHus Kodh UuIreHTa TernaooomMeHa 1 TerIopu3nIecKux
CBOWCTB C TOMOILBIO PETYISPHOTO TEMIOBOTO PEKUMA.

1.5

KoHaBekTUBHBIN
TENI000MEH B
oaHO(a3HBIX cpenax npu
BBIHY)KJICHHOM T€UCHUH

OCHOBHBIE NOJIOKEHUS. [ uIpoAMHAMUYECKUH, TEIUIOBON U
1 y3MOHHBIN MOTPaHUYHBIE CIIOW. BBIHYXIeHHAs 1
cB0oOOTHast KOHBEKIHs. O1[eHKa TOJIITUHBI TJAMUHAPHOTO
TUJIPOAMHAMUYECKOTO MOTPAaHUYHOTO Clios. TepMuueckoe
CONIPOTHUBIICHHE TEMJIO0OMEHY M PACTIPEICIICHUE TEMITEPATyp B
cpenax ¢ pa3nu4HbIMU yuciaamu [Ipanaris.
Juddepennnanbupie ypaBHEHHS] KOHBEKTUBHOTO TEIIIOOOMEHa.
VYcnoBus ogHo3HaYHOCTH. OCOOCHHOCTH TEIJI0O00MEHA TTPH
JaMUHApHOM | TypOyJIeHTHOM TeueHusx. [lyabcammm ckopoctu
U TEMIIepaTyphl B TypOyIeHTHOM noToke. OcpeHEeHuE CKOPOCTH
Y TeMIepaTyphl 110 CEYEHHUIO KaHana. Mi3mMeHnenus cpenneit
TEMIIEPATYPhI )KUJIKOCTH BAOJb 000TPEBAEMOTr0 KaHama.

[Toxo6ue 1 MoIeTMpPOBaHKE TEIJIOBBIX ITPOIIECCOB. 3a1aya
Teopuu nooous. Teopemsl moaoous. Haxoxaenue
0e3pa3MepHBIX BEIMYMH C TIOMOIIBIO TEOPUH PA3MEPHOCTEH U
00paboTKa pe3yabTaTOB SKCIIEPUMEHTA C UX TOMOIIIBIO.
[Ipumepsl cooTHOMmIeHHH. Bp1OOp onpenesstomux pa3sMepoB U
TeMIeparyp.

OcHoBbI Teopwuii TermnoooMeHa. COOTHOIIIEHNE TEOPHH U
JKCIIepUMeHTa. TTermI000MeH Mpy JIAMUHAPHOM TEUECHUU B
TpyOe. TypOyJIEHTHBIN MEPEHOC TeIlIa U KOJINYEeCTBA JBUKCHHUSL.
VYpaBnHenus PeliHomnbaca, ux ocpennenue. [lonyamnupuyeckue
METO/Ibl 3aMbIKaHUs ypaBHeHU# Peltnonbaca. KoadduimeHTs
TypOYJIEHTHOTO MepeHoca: TypOylIeHTHas BI3KOCTh U
TEIUIONPOBOAHOCTE. TypOyneHTHOe yncno [Ipanaris.
TypOYJIEHTHBIN TIEPEHOC B BA3KOM MOJICIIOE. Y HUBEPCAIbHBII
npouie CKOPOCTH. AHATIOTHS MEXAY TETNIOOOMEHOM U
IIEPEHOCOM KOJINUECTBA JBWKEHUS - aHAJIOTUs PeliHoubica.
Mogpenu Ilpanarns u Kapmana. Metosl pacueTa TeroooMeHa




B KaHAJIaX HEKPYIJI0H (OPMBI.

HNuTencuBHOCTD TermmoooMeHa. O0TeKkaHue MI0CKOH
HOBEPXHOCTHU JJAMUHAPHBIM U TYpOYJIEHTHBIM ITIOTOKOM.
I'mapoarHaMHUyYeCKUid U TEIUIOBOM MOTPAHUYHBIE CJIOU U METOIbI
ux pacueta. COOTHOIIEHUS TONILHH THIPOIMHAMUYECKOTO U
TETUIOBOTO TIOTPAaHUYHBIX cJI0eB. MI3MeHenue kordduimenta
TeryI000MeHa 1o JiTnHe miacTubl. O0TeKaHue MIWIMHIPA, [apa.
[Tonepeunoe oOTekanue my4yxkoB TpyO. BiusiHue orpsiBa
norpanuyHoro cios. smenenue kosddunrenTa rermooodMeHa
110 OKPYKHOCTHU TpYObl. Biusinue yria araku.

BrIHyX1€HHOE TeueHue B KaHanax. PeKnMbl: JIaMHUHAPHBIN,
BSI3KOCTHBIN BA3KOCTHO-TPAaBUTALIMOHHBIN, IEPEXOIHBIMN,
TypOyJieHTHBIN. [ MaApoAMHAMUYECKU U TETJIOBON HaYaIbHBIC
yuacTku. ['maaxue u mepoxoBatsie TpyObl. I30THYTHIE TPYOBI,
3MeeBUKU. KolblieBbIe KaHalbl, KaHaJIbl HEKPYTJI0H (POPMBI.
[1yuku crep>kHel npu IPOJOJILHOM OOTEKAHUU.

1.6

TemooOmen npu
CBOOOTHOM KOHBEKIIMHA

®aKTOpPHI, BHI3BIBAIOIINE CBOOOTHOE IBIDKEHHE. XapaKTep
JBUKEHUSI CPEJIbl BJIOJIb BEPTUKAIBHON MoBepXHOCTH. O1eHKa
CKOPOCTH T€UEHUS MTPH CBOOOJHON KOHBEKIIUHU. paclpeeseHus
temriepatyp u ckopocteit. Uucno ['pacroda. [lapannensuas u
BCTpeuHasi cB0OOHAsi KOHBEKLIMs. BUHTOBOE NBMXKEHME.
JuarpaMmbl pe:XKUMOB CBOOOTHOM, BRIHY)KJICHHOW U CMEIIIaHHO
KOHBeKIMH. PacueTsl TeriooOMeHa rnpu cBoOOHOM KOHBEKIIUU
B cpefax ¢ pazHbiMu unciiamu Penes, [Ipanarns. JlamuaapHsii,
MePEXOIHBIN M TYpOYJICHTHBIN (aBTOMOICIIbHBIN) PEIKUM.
TEII000MEeH IpH CBOOOHOM JABHKEHUU CPEJIbl B OTPaHUYEHHOM
IIPOCTPAHCTBE.

1.7

[Tponeccrr muddy3nm

OcHoBHBIE MeXxaHU3MBbI Tiporiecca quddy3un. Turmbs
muddy3un: KOHIIEHTparmoHHas1, TepMoauddy3us.
Koaddumuent quddysuu. TpoitHas aHATOTHS, COOTHOIICHHS
JUIs TIepeHoca Teria, KOJIMYecTBa IBUKEHHS], MaCChI.

AHaNOrus M1y IepeHOCOM MAacCChl U IEPEHOCOM Tera.
Huddysnonnsie uncna Hyccenbra, [lekne, [lImuara. Pacuer
MaccooOMeHa Ha OCHOBE aHAJIOTUU C TEIII00OMEHOM.

Maccoobmen mMexay ¢azamu. Mcnapenue »XUIKOCTH B ras,
IUIOTHOCTh OTOKA. Biarocoaep:kanue, Temnepatypa MOKpOro
TepMoMeTpa. MaccooOMeH Mex 1y TBEpI0il MOBEPXHOCTHIO U
TEIJIOHOCHUTEIIEM.

KoHBekTHBHBIN MacCOOOMEH B MOTpaHUYHOM clioe. Tpu
obnactu norpanuyHoro ciost. Koadduiuent typOynenTHoi
muddy3uu. Mansie 1 607bIIHE CKOPOCTH MacCcoIepeHoca.

MaccomnepeHoc B koHTypax. [lepenoc npumeceit u
oOpa3oBaHue 0TIIOKeHU. PacTBOpeHne B 00bemMe HemoABHKHOM
cpensl. PacTBopeHne maTepuana CTEHKH TOTOKOM.
Pacrnipenenennie KOHIEHTPAILIUU IPUMECEH IO KOHTYPY.
JlnHamuka o0pa3oBaHus OTIOKEHHUH Ha TOBEPXHOCTH.

2.1.

TennmooOmen npu
KOHJICHCAIH

duznyeckue MponecChl NP KOHACHCAINH. VYcnoBus
BO3HUKHOBCHMU: IMPOLIECCA KOHACHCAIIUU I1apa. HCHTpLI
KOHACHCAIIUH. Hepeoxnaxcz[eHHe mnapa, KpI/ITI/I‘{eCI(I/Iﬁ paaunyc
3apo/Jbllla Karliu. KpI/IBaSI KOHACHCAIIUHU.

Kanennuas KOHACHCAIus. HeHTpBI KOHACHCAIIUU. TpI/I
COCTABJIAIOMUX CYMMApPHOTO TCPMUYICCKOTO COIIPOTUBJICHU A




TEII000MeHy (conpoTuBiieHHe (Pa30BOro Mepexoa, Kari,
a¢dekT ux B3auMHOTO BiusiHES ). [Ipenensubie ciaydan. Pacyer
TETII000MEeHa.

[Inenounas KOHJIEHCAIUS HETIOIBI)KHOTO CyXOT0 Tapa.
Pexxumbl TeueHus 1ieHky. JIJaMuHapHOE Te4eHUE IUIEHKH,
teopus Hyccenpra, nonpasku K Teopuu. JlJaMMHapHO-BOJIHOBOM
U TypOYJIEHTHO-BOJIHOBOH pexxuMbl. KoHeH canus meperperoro
WK BJIaXHOTO napa. OCOOEHHOCTH TETI0O0OMEHa IpH
KOH/ICHCAIIUU TIapOB METAJLIOB.

[Inenounas KOHACHCAIUS IBUKYILETOCS T1apa Ha
BEPTUKAIBHOHN MMOBEPXHOCTH, BIMSIHUE HANIPABICHHUS JBU)KCHUS
napa Ha ko3¢ durent TemoooMena. 'opuzonTanbHas Tpyda u
ny4yku Tpy0. Xapakrtep o0Tekanus mydkoB Tpyo. Konnencamus
BHYTPH TPYOBI.

PacuerHble cOOTHOMIEHMS TS TETITIOOOMEHa.

NuTencnukanys TerooOMena npu KoHaeHcanuu. MeTo 11
YMEHBIIICHUS CPEAHEH TOIIIMHBI TUIEHKH KOHJCHCATa
(rodprpoBaHHBIE IOBEPXHOCTH, pedpa, xkenoba)

2.2.

[Ipoueccel TermooOMeHa
IIPpHU KUIICHUHA

MexaHu3msl npouecca. MeToapl 0TBOIA TEIIa OT
MMOBEPXHOCTH. BUIbI KUITEHHS - My3BIPHKOBOE, TUICHOYHOE.
Kpusuc tennooOMeHa. neperpes KHUIKOCTH Mepes] HayaloM
KUTIEHUS U HAJTMYHE [IEHTPOB Mapoo0pa3oBaHuUs - YCIOBHUS
BO3HUKHOBEHUS apoBoil pa3pl. BnusHue cmaunBaemocTu
CTEHKH KHUJIKOCTBIO M KpaeBo yroJi. Kputnueckuit paguyc
MIapOBOTO 3apOJIbIIIA. 3apOXKIAECHUE, POCT U IBUKEHHE MapOBbIX
ny3biped. KanuuisgpHast nocTostHHAS.

Kunenue B 60mbpmom oobeme. KprBasi kutieHus1.
[1y3bIpbKOBOE KHUIIEHHE, IBE COCTABJISAIOIINX TEIUIOBOTIO MTOTOKA.
Brnusinue naBieHus, epoOXoOBaTOCTH, OTJIOKEHH, CBONCTB
Marepuasia. PacueTHbie cOOTHOIIEHUS. TepMOIuHAMHYECKOE
nonobue. Kpuzuc temnoodmena. TepmoauHaMmuueckas u
TUApOJMHAMUYECKas Teopuu Kpusuca. Kpusuc npu kuneHuu
MeTaysIoB. TermnooOMeH Npy MIEHOYHOM KHUIIEHUH, MEXaHU3MbI
terioooMeHa. TouHa mieHky napa.

2.3

I'uapoannamuka u
TeII000MEeH ABYX(a3HbIX
MOTOKOB

OcCHOBHBIE TIOJIOKEHHUS. [ OMOT'CHHBIE M T€TePOTrCHHBIE,
anuabaTHRIC U TMa0aTHBIE Ta30)KUIKOCTHBIC (TTapPOKHUIKOCTHBIC)
noToKH. TepMOIMHAMUYCCKU PABHOBECHBIC U HEPABHOBECHBIC
notoku. [IpuBenenubie ckopocT. OObEMHOE, MAaCcCOBOE,
UCTHUHHOE mapocojiepkanue. KoahGuuueHT ckonbxeHus.
CkopocTb HUPKYISAIU. MaccoBasi CKOpocTb. DOPMBI, PeKUMBI
Te4eHUs IBYX(a3HBIX MIOTOKOB B BEPTUKAIBHBIX U
TOPU30HTAIBHBIX TpyOax. Pacnpenencuue a3 u CKOPOCTEH.
Pacyet nCTUHHBIX MapOCOACPKAHHA.

TemooOMeH B maporeHepHpyrImux kaHanax. Hauamno
kurenus. [Iporeccsl TermiooOMeHa B pa3TUUHbIX 30HAX
naporeHepupyIoIIero kanaia (30Ha oJ0rpeBa, MOBEPXHOCTHOTO
KUTICHUS, Pa3BUTOTO KUIEHUS, BEICBIXaHUSA MIJICHKH, KPU3HCA,
3akpu3ucHasi). I3MeHeHue TemMnepaTypbl KUAKOCTH, CTEHKH,
napoco/iep>kanus (MaccoBOro, 0ATaHCHOTO, HCTUHHOTO) TI0
JUTUHE TPYOBI.

Kumnenue nenorperoii sxunkocta. O6IacTh TOBEPXHOCTHOTO
kurienus. [lapaMeTpsl, BAHSIONINE HA HHTEHCUBHOCTh
TeruioooMena. PacuetHbie cooTHoteHus. Pacipenenenue
TEMIIEPATYPhI )KUIKOCTH B MOTIEPEYHOM CEUYCHUHU KaHaa.




TernnooOMeH B 3aKpU3UCHON 30HE MAPOKHUIAKOCTHOTO MOTOKA.
Crpykrypa notoka. TepMoauHaMHuueckas HEpaBHOBECHOCTh
oTOKa. Pactipenenenue teMiieparyp B IONIEPEYHOM CEYCHUHU
kaHana. Pacuer temneparyps! napa. Konebanus remmneparypsl
CTEHKH B Hayajle 3aKpU3UCHOM 30HBI. PacueTHbIE COOTHOLIEHUSI.

TennmooOmen neperperoro napa. Mi3smenenue cBOMCTB mapa ¢
TeMIlepaTypoi. PacyeTHble COOTHOIIEHNS.

2.4

Kpusuce! Tennooomena
IIpH KUIICHUHA B KaHAJIaX

O6mwme nonoxenus. Kpusuc termoodmena kak
COBOKYITHOCTb Pa3HbIX IIPOLIECCOB.

MexaHu3MBbl KpU3Hca B KPYIJIbIX TpyOax B IOTOKE
HEJO0IPETOH KUAKOCTHU (C pa3HbIMH BEJIMYMHAMM HEJOIPEBA),
y3bIPbKOBOM PEXHUME, B JUCIIEPCHO-KOJIBIEBOM U JUCIIEPCHOM
notokax. Kpusuc B moToke napo-MeTajinueckoil CMeCH.

Jlnarpamma yHOcCa U COIOCTABIIEHUE €€ C 3aBUCUMOCTBIO
kputnueckoro teroBoro noroka (KTII) ot maccoBoro
conepkanud. Cnoxuslil xapakrep 3aBucumoctu KTII ot
napoco/iep>kanus (msTh 30H). [ paHnuHOE MapocoaepkaHue.

Buns! passbix 3aBucumocteit 1t KTII u rpannynoro
MapoCcoIeP KaHMUSL.

Bnusinue pa3nuuHbix GpakTopoB Ha Kpusuc. MeTo bl
WHTEHCHU(PUKAINH TEeTI000MeHa (TypOyau3aius moToka,
3aKpyTKa). BnusiHue 1mepoxoBaToCT NOBEPXHOCTH U
oTioxxeHui. Moaenuposanue kpusuca. [IpaBuia nepecuera
KTII Ha pa3HbIe )KUAKOCTH.

2.5

TennooOMeH u3mydeHneM

OcHoBHble oHATHS. CriekTp uznydenus. [lormomarensHas,
OoTpaxkaTelibHasi, MPOITyCKHas ClocoOHOCTH Ten. MHTerpansHoe,
MOHOXpOMaTHUecKoe n3nyuenue. M3nydarenbHas cnocoOHOCTb,
apkocTh. CrieKTpaabHas U3IydareiabHasi CllocOOHOCTh. Buibl
U3ITy4eHHs - COOCTBEHHOE, Majatoliee, MOTJIOMEHHOE,
OTpaXeHHOE, YPPEKTUBHOE, PE3YIHTUPYIOIIEE, UX B3aUMHAas
CBSI3b.

3aKOHBI TETIOBOTO U3ITyYeHHUs 17151 aDCOJIFOTHO YEPHOTO Tejia
(ITnanka, Penes-Ixunca, Buna, Credana-bosbimana,
Kupxroda, JlamGepTa). UepHbie TeMIepaTypsl - padaliMiOHHAs,
[[BETOBAs, SIPKOCTHASI.

Pagnanuonnele xapakrepucTuku. M3nydarenabHbie,
HOTJIoN[aTeNIbHBIE U OTPaXKaTeIbHbIE XapaKTEPUCTUKU PEATbHBIX
Ten (MeTaJIoB, TUAIEKTPUKOB, ra3oB). [lomycdepruueckas
u3Ny4aTenbHas ciocoOHOCTh. [Ipo3payHOCTh Te A1 TEIIOBOTO
U3ITyYEHUS.

TemooOMeH U3TydeHnEeM MeX Ay TelaMu (B IpO3padyHoit
cpenie, Mpy HATMYUU YKPAHOB, TIPU IPOU3BOIHLHOM
pacIoOOKEHUH MMOBEPXHOCTEH). YTinoBble KOd()(DUIIUEHTHI,
pacueTHasi TOBEPXHOCTh. TennooOMeH MexX 1y TeJIOM U
o6onouxoil. KoadduiueHT TernnoodMena n3nydeHueMm.

TemnooOMeH B MOTJIOMIAONINX U U3TYYAIOIIUX CPEeaax.
OnTuueckas TonmuHa cpeibl. OCOOEHHOCTH U3ITyUeHUs Ta30B U
napoB. CHeKTpbl U3TYYSHHs Ta30B U X CYMMapHOE U3ITyueHHE.

2.6

CII0KHBIH TEIII000MEH

Buner cnoxxHOro TennooOMeHa U MeTo Ikl pacuera. I GeKThI
B3aMMO/ICHCTBUS PA3TUYHBIX MEXaHU3MOB TEIJIO0OMEHa.

PaguanoHHbIi TeriooOMeH MeX Ty TOTOKOM M3ITy4aroiero
ra3a ¥ CTeHKOH. PananimoHHO-KOHIYKTUBHBIN TEIIOOOMEH.
PagnanmoHHO-KOHBEKTUBHBIN TEIIOOOMEH.

10



KoHTakTHBIHA TEII00OMEH. TEPMHUYECKHE COTIPOTUBIICHUS
KOHTAaKTa 1 [IapaMeTphl, BIUSIOIINE HA HETO (ILIEpOXOBATOCTh,
nasiieHue). TeroBast MpOBOAMMOCTB Ia30BOM MPOCIONKU

2.7

OCHOBBI TEIIJIOBOIO
pacuera
TEIII0O0OMEHHUKOB U
MaporeHepaTopoB

Tumb! Teri00O0MeHHUKOB. CXeMBbI IBUKCHUS
TEIJIOHOCUTENIEH: IPSAMOTOK, IPOTUBOTOK, KOMOMHUPOBaHHbIE
cxeMbl. OCHOBHBIE 10JIOKEHUS TEIUIOBOTO pacyeTa. Y paBHEHUS
TEIUIOBOTO OanaHca U teronepenaun. CpegHuit
JorapupMHUUECKUI TeMIiepaTypHbIid Harop. CpaBHEHHE
IPSIMOTOKA U IPOTUBOTOKA. PacueT HeoOXo1uMoi MOBEPXHOCTH.
Pacuer koHEUHBIX TEMIIEpATYP.

D¢ dekTUBHOCTH TeTI00OMEeHHHKA. M3MeHeHnne
XapaKTEPUCTHUK BO BPEMs IKCIUTyaTallUH.

TemnoruapaBnuyeckue HEPaBHOMEPHOCTH B
TEII000MEHHUKAX.

OO011re XapakTepUCTUKU U MIPUHIIMIIBI TETJIOBOTO pacyeTa
naporeHepaTopoB. CxemMbl MapoOreHEPATOPOB (C €CTECTBEHHOU U
MHOTOKpaTHOU HUPKYISIIKEH, mpsiMoTouHble). OcoO0eHHOCTH
pacuera Terionepeaur B pa3IMyHbIX 30HAX MapOreHepaTopoB.
Q-t mnarpamma. OmnpesienieHUe MIIOTHOCTEH TETUIOBOTO MOTOKA U
TeMIeparypbl noBepxHocteil. Inrencudukanus
TeIUIONepeIayu.

2.8

OcoOeHHOCTH TTPOIIECCOB
TEII000MEHa B
Pa3IUYHBIX PEKUMAX
paboTHI peakTopa

Pacrnipenenenuie sHEproBhIIEICHHS B IEPEXOTHBIX PEXKUMAX
OT OJIHOTO YPOBHS MOIIIHOCTH K Apyromy. OctarouHoe
TEIUIOBbIACTICHUE, N3MEHEHUE €ro BO BPEMEHHU MOCIIE OCTAaHOBKHU
peakTopa.

H3meHeHune TeMnepaTyphl B IEPEXOAHBIX IIpoLieccax.
CpenHee TepMUYECKOE CONPOTUBIICHHE TBAIA. [locTOSTHHBIE
BpPEMEHH JIJIs1 POLIECCOB BHYTPH U BHE TB3J1a. VI3MeHeHue
TeMIepaTypsl TBAJ1a. Bpemena 3ama3apiBanusl.

Kpusuc TemnooOMeHa B HeCTalMOHAPHBIX YCIOBUSIX.
KBaszucraunonapusiii noaxoa. Kpurepuu ruipoiMmHaMU4YeCcKOn 1
TEIUIOBOM HECTAllMOHAPHOCTH.

TemoBbie yaapel. MI3MeHneHne TemnepaTypbl H30JUPOBAHHOM
TPYOBI IpU OBICTPOM CHUKEHUU TEMIIEPATyphl TEIUIOHOCUTETIS.
OueHka TepMHYECKUX HAPSKEHUH.

Oco0eHHOCTH TEMIIEPATYPHBIX PEKUMOB IIPH PACCIOCHHUU
teruioHocutenst. OmacHOCTh CTPATU(UIIMPOBAHHBIX TEUCHUM, X
YCTOWYHBOCTb, KPUTEPUU MOJ00US.

HpakmuquKue/ceMuHapCKue SAHAMUA

TETIONPOBOAHOCTH 0e3

Copep:xanne
Ne HaumeHoBaHme pasaena /TeMbl
JTUCHHUILTHHBI

1. Ha3zBanmue pa3znea 1

1.1. (BBojaHOe 3aHsTHE. Pu3nyecKrue OCHOBBI IIPOLIECCOB MEPEHOCA TEILIA.
OcHoBHbIe onpenenenus. 3akoHsl Pypre, HproToHa,
Credana bonpimana. Pa3mepHocTH equHUIL. DIEeKTpo-
TETJI0BAsl aHAJIOTUS.

1.2,  |CraumonapHas JuddepenmanbHoe ypaBHEHUE TEIUIONPOBOTHOCTH. Pemenue

YpaBHCHUA B ACKAPTOBBIX U NUIIMHAPUYICCKUX KOOpAUHATAX IIPU

BHYTPEHHHX MCTOUHHMKOB TeIia |TPAHUTHBIX YCIOBUAX 1 u 3 pona. Koappuuument

TCILIONCPpCAAYN.
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1.3 CraunonapHas Pemenue 3a7a4 uist IIOCKOW CTEHKH C TEIUIOBBIICIICHHUE,
TEIUIONPOBOAHOCTH C 00BEMHBIM |CIUIONIHOTO UMK IPa. Paciipesenenne Temneparypsl B TB3JIE.
TEIUIOBBIJICTIEHUEM

14 |HecramuoHapHbIC TPOIECCHI Pemienue 3a1a4 A71st IIaCTHHBL, WIHHApA, apa. Kputepun buo
TEIIONPOBOAHOCTH u Dypse

1.5 Teopus TermnoBOro mo0oms VYcnoBus nogo0Ous TEMIIOBBIX MpoleccoB. bespazMmepHbie

kputepun. Yncna Peitnonbaca. [lekne, [panaris, ['pacroda,
Hyccenbra.

1.6 KouBekTUBHEBIN Pemenue 3amay i BEIHYKICHHOTO TEUSHHMSI BOZBI, BO3IyXa B
TEIIOMacCOOOMEH B KPYIJION TpyOe U KaHajaaxX CIOKHOU (GopMbl. JITaMUHAPHBIN 1
oHO(a3HBIX cpeaax Mmpu TypOYJNEeHTHBIH peXuMBbl TeueHus. KputepuanbHble ypaBHEHHUS.
BBIHYXJICHHOM TE€YEHUHU

1.7 TennooO6men npu cBOOOTHOM Pemenue 3anau i cBOOOIHOrO 0OTEKAaHUS MJIACTUHBI,
KOHBEKITAN MUAJTUHAPA, T1apa B pa3HbIX pexuMax. Kpurepuaipabie

ypaBHeHUS. Termioo0MeH B MpoCIoWKax.

1.8 TennooOMeH pu MpoA0ILHOM | Pelienue 3a1a4 Juist BBIHYKJIEHHOTO TEYEHHS B ITyYKax
HONEPEYHOM OOTEKAHNH CTEpXKHEH, IonepeyHoro 00TeKaHus UINHAPA, ITy4Ka TpYO.
TPYOHBIX ITYYKOB

2.1.  |TloBTOpEHHE TEMBI
«KOHBEKTHBHBII TETUIOOOMEH

2.2. Tennooomen npu kounencanun |KpuBas konneHcanuu. PacueT temooOMena mpu
HEMOABUKHOTO Mapa MIJICHOYHOM W KaIeJIbHON KOHAEHCAIINH.

CBolicTBa BOJbI HA IMHUM HACKIIICHUS.

2.3 Tennoodmen B moroke aBwxymero |IlneHouHas KOHAEHCAIUS JBUKYIIETOCs Imapa Ha

lapa BEPTUKAJIBHOW TOBEPXHOCTH, BIUSHUE HAIIPABIICHUS
JBIDKCHUSI ITapa Ha KO3 UIIMEHT TeI000MeHa.
['opuzoHTanpHas TpyOa u mydku TpyO. Xapakrep
o0Tekanus myuykoB Tpy0. KonaeHcarus BHyTpY TPYOBI.

2.4 |Kunenue B 00JIBIIOM 00BEME Omneir Hykusimel. KpuBas kunienusi. Busipl kuneHus -

IY3bIPbKOBOE, TIJIEHOYHOE. COOTHOIIEHHS [T pacyera
MHTEHCUBHOCTH TEINIOOOMEHA.

2.5 Kpwusuc rermmoobmena nipu kunenund | I uapoaumaamuirdeckast Teopus kpusnca. COOTHOIICHHE
B OoJbIIOM 0OBEME Kyrarenamze. Pemenne 3amay.

2.6 Kunenue B kaHanax OcHoBHBIE TapaMeTphl 1BYX(ha3HOTO MOTOKA.

2.7 TennooOmeH B [Tpoueccel TerooOMeHa B pa3InYHbIX 30HAX
MaporeHepUpyIOLIUX KaHallaX.  |[IaporeHepUpYIOIIero KaHaia (30Ha oI0rpeBa,

MOBEPXHOCTHOTO KUIIEHUS, PA3BUTOTO KUIICHUS,
BBICBIXaHMSI [IJICHKH, KpU3HCa, 3aKpU3ucHas). MizMeHnenue
TEMIIEPATyphl )KUAKOCTH, CTEHKHU, TApOCOACPHKAHUS
(MaccoBOT0, 0aJIaHCHOTO, UCTUHHOTO) TIO JAJIMHE TPYOBI.

2.8 |Kpusucsl TemioooMeHa rnpu O6mue nonosxenusi. Kpusuc temnoodmMeHa kak
KHUIICHUU B KaHaJIax COBOKYITHOCTb pa3HbIX npoueccoB. CI0XKHBIN XapakTep

3aBucumoctu KTII oT mapocoaepkanust (ST 30H).
I'pannynOE apocoaepxanmue

2.9  |CkenerHble TaOIUIIBI Bugs! passbix 3aBucumocreit 11t KTII u rpannynoro
KPHUTHUYCCKOI'O TCIIJIOBOT'O ITOTOKA napocoaep kKaHusl.

JUISL KPYTTI0ii TPYOBI Bnusinue pa3nuuHbIX GakToOpoB Ha KPU3HC.

2.10 |TemmooOMeH M3JTydeHHEM B OcHoBHbIe NOHATHS. CHEKTp U3TyYeHUsl. 3aKOHbI
MPO3pavYHbIX Cpeax TEIIOBOTO U3IMYYECHHUS JUIsl a0COJIFOTHO YEPHOTO Tella

(Ilnanka, Penes-/Ixunca, Buna, Credana-bonbiimana,
Kupxroda, Jlambepra).
211 |TermmooOMeH U3Tyd4CHUEM B OnTuueckas TomuHa cpenbl. OcoOeHHOCTH U3TYUCHHUS

cpeac € morjIomeHueM

ra3oB ¥ napoB. CHEKTpbI U3Ty4E€HUS ra30B U UX
CYMMAapHO€ HU3ITyYEHHUE..
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2.12 |OCHOBBI TEIJIOBOTO pacyera CxeMbl ABHKCHUS TEINIOHOCUTENICH: MIPSIMOTOK,
TEIUIOOOMEHHBIX ATIapaToB POTHBOTOK, KOMOMHHPOBAHHBIC CXeMbl. OCHOBHBIC
IOJIO)KEHHUS TEIUIOBOTO pacyera. Y paBHEHUsI TEIIOBOTO
Oananca u teronepenaun. Cpeanuii morapuMUUECKHi
TEMIIEpaTypPHBIN HAIOP.

2.13 |OCHOBBI TEIIOBOTO pacyera CpaBHeHue npssMOTOKa U IPOTUBOTOKA. Pacuer
TETIO0OMEHHBIX alapaToB HE00X0IMMOM TOBEpXHOCTH. PacdyeT KOHEUHBIX
TEeMIepaTyp.
2.14  |OCHOBBI TEILIOBOTO pacyueTa DddexTuBHOCTD TEII000MEHHMKA. M3MeHeHNE
TETIO0OMEHHBIX alapaToB XapaKTePUCTHUK BO BPEMSI SKCILTyaTaIlUH.

2.16 |3akIrounTeNBbHOE 3aHITHE IO
teMme «TermnooOMeH B
0HO(Da3HOM TETIIOHOCHUTEIIE)

2 17 |3akmounTeabHOE 3aHATHE 10
Teme «TermrooOMeH B cpeax ¢
(ha30BBIMU TTEPEXOAAMM»

JlabopamopHnuvle 3anamus

Ne Tema Ha3Banue J1aGopaTopHoii padoThI

1 |CranmonapHas OnpeneneHne  TEIUIONPOBOJHOCTH  TBEPABIX MAaTEpUAIOB
TETUIOTTPOBOIHOCTH METOJIOM TuTacTUHBI. PaboTa Ne2

2 Hecranmonapuas OnpeneneHue TEIIONPOBOJHOCTH TBEPABIX TEJI METOJI0M
TETUIONPOBOHOCTh perynsipHoro pexxuma Pabora Ne6

3 |Temmoobmen npu| TermooTmaua npy BEIHYKJICHHOM JIBIDKCHHH BO3/1yXa B TpyOe
BBIHY)KJICHHOU KOHBeKIMU | Paborta Ne5

4 | TermmooOMeH npu| TemnooTaaya BEpTUKAILHOTO HMJIMHAPA PU €CTECTBEHHOU
CBOOOTHOI KOHBEKIIUNA koHBekuu. Padora Ned

TemnooTnadya ropu30HTAIBHOTO LUIKMHAPA MIPU €CTECTBEHHOMN
KOHBEKIIMU Bo3yxa PaboTa Nel

5 |TemnooOmeH m3nyuenueM |Omnpenenenue koddduiveHta u3ITydyeHUss TBEPAOro Tela
KaJIOpUMETPHIECKUM MeTo1oM PaboTa Ne3

6 |Termmoobmen B anmaparax |MccinenoBanue paboThl TeriooOMeHHOTo ammapara Pabora
Ne7

5. llepevyenb yueOHO-MeTOAMYECKOr0 O00ecTeYeHHs AJIl CAMOCTOSITeIbHOI PadoThl
o0y4yaromuxcs 1mo JUCHUILIUHE

1. mpeseHTanMK KU Kypca;
2. douA 3aaa4 ISl MPOBEICHUS TPAKTUYCCKUX 3aHATHH;

3. Kupwmnos ILJI., borocnosckas I'.Il. TemnomaccooOMeH B SAECPHBIX HHEPreTHUECKUX
ycTtaHoBKax. — M., DHeproaromuszaar, YueOHoe nmocodue mist By3oB. 2000. — 456 c. (umeemcs 6
oubnuomexe MATO HUAY MUDHU).

4. Kupumnos ILJI., borocnosckas I'Il. TemmomaccooOMeH B SIAEpHBIX HHEPreTHUYECKUX
ycraHoBkax. — M., DHeproaromusnat, M3nanue 2-oe nepepaboranHoe, YdueOHOe nmocodue ams
By30B. 2008. — 346 c. (umeemcs 6 6ubruomexe HATO HUAY MUDH).

5. LserkoB ®.®., I'puropre b.A. Tennomaccoodmen. — M., U3n-so MOU. YuebHoe nmocobue
must By30B. 2005. — 548 c. (umeemces 6 bubnuomexe HATD HUAY MUDHU).

6. IleryxoB b.C., I'enun JI.I'., KoBanes C.A., ComnoBbeB C.JI. TemnooOMeH B SJIEpHBIX

SHEPreTUYECKUX YCTaHOBKaX. YueOHoe mocobue ais By3oB. M.: M3n-so MDOU, 2003. - 548c.
(umeemcs 6 bOubruomexe UATO HUAY MUDH).
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7. TmapaBmuueckue pacuetsl. llon pemakmueit Kupumiosa I1.JI. O6runCK, M3a-Bo THI[ P®
®DBU, 2007. - 250 c. (umeemcs 6 bubnuomexe MATD HUAY MUDN).

Kupunnos I1LJIL., TepentseBa M.U., Jlenuckuna H.b. Temnodusndeckue cBoiicTBa MaTepHUaoB
ACpPHON TEXHUKH, YueOHoe crmpaBouHoe mocobue. M., UsnAr, 2007. — 200c. (umeemcs &
oudruomexe AT HUAY MUDHN).

6. @oHA OLEHOYHBIX CPEACTB AJsl NMPOBeJeHUs] NMPOMEKYTOUYHON aTTecTalun

00y4arIMXCcs M0 JUCHHUILINHE

6.1. Ilacnopm ¢honoa ouenounvix cpedcme no oucyuniuHe

Ne n/m KonTpoaupyemsie pa3aenanl Kon HaumeHoBaHMe OLIEHOYHOTO
(TeMbl) TMCUMILTUHBI (Pe3yJbTAThl | KOHTPOJIUPYEMOii cpeacTBa
1o pasjiejiam) KOMIeTeHIHH (HJIH
eé yacTtu) / u ee
¢opmyauporka
Tekymuii KOHTpOJIb, 6 ceMecTp
1. CraroHapHast [1K-1, IIK-5 NunuBuayabHOE JOMAITHEE
TEIIONPOBOJHOCTL 0€3 BHYTPEHHUX 3aJIaHue, Ha60paT0pHa;[ pa60Ta’
MCTOYHHUKOB TCILIA KOMIIBIOTEPHBIN TECT
2. CrarvoHapHast I1K-1, IIK-5 NunuBuyanbHOE JOMaIIHEE
TEIIONPOBOAHOCTE € BHYTPEHHUM 3a/laHHe, KOMITBIOTEPHBIN TECT.
TEIIJIOBBIACIICHUEM
3 Hecrammonapuas [1K-1, IIK-5 NunuBuayanbHOE AOMAITHEE
TEILIONPOBOAHOCTE 3amanue, JabopaTopHas paboTa,
KOMITBIOTEPHBIN TECT
4 Teopus Tennooro mompodus ITK-1, TTIK-5 NunuBuayanbHOE JOMAITHEE
3aJlaHUE, KOMIIBIOTEPHBIN TECT
5 Tennooomen pu [1K-1, IIK-5 NHnuBuayanbHOE TOMAaITHEE
BBIHYXJICHHOW KOHBEKIIUU 3aanue, JabopaTopHas padoTa,
KOMITBIOTEPHBIN TECT.
6 Temmooomen npu cBodoauoit | I1K-1, TIK-5 NHauBuyabHOE TOMAIITHEE
KOHBEKIIUU 3aanue, JabopaTopHas padoTa,
KOMITBIOTEPHBIN TECT
IIpome:RyTOUYHBII KOHTPOJIb, 6 cemecTp
3a4er |HK-1, T1K-5 |3az[aHH5{ JUTS 3a9€eTa
Bcero:

Texymuii KOHTPOJIb, / ceMecTp

1. TerutooOMeH Mpu KOHICHCAIIMN [IK-1, TIK-5 NunuBuayanbHOE JOMAIIHEE
3aJIaHuEe, KOMITBIOTEPHBIN TECT
2. TertooOMeH pu KUTIEHHN [IK-1, TIK-5 NHauBuyanbHOE JOMAIIIHEE
3a/1aHie, KOMIIBIOTEPHBIN TeCT
3 TerutooOMeH U3ydeHnEM [1K-1, TIK-5 NHauBuyanbHOE JOMAIIIHEE
3aJaHue, JaboparopHas pabora,
4 OCHOBHI pacuera TerI000MeHHBIX [1K-1, TIK-5 NunuBuyasibHOE JOMAIIHEE
anmnapaToB 3aJjaHue, JJabopaTtopHas padora,
IIpoMexyTOUYHBI KOHTPOJIb, / CEMeCTP
BK3aMEH TIK-1, TIK-5 DK3aMeHaInOHHbIC OUIIEThI, (HOHT
DK3aMEHAIIMOHHBIX 3312
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6.2. Tunoevie KoHmpobHblEe 3A0AHUA UTU UHbBIE MAMEPUATbl, HEOOXO00UMBbBIE Ol
OUEHKU  3HAHUIl, YMeHUll, HAGbIKO6 U (U1u) Onvima OeameabHOCHmU,
Xapaxmepuszylowjue Imansvt (QOPpMUpOBAHUA KOMNEMEHUUIl 6 npouecce 0CE0EHUs
o0pazoeamenvHoll NPOZPAMMBL

a) MpUMeEpHI TUITOBBIX BOIIPOCOB:

Tewma: TennonpoBOAHOCTh

T1.Kak HanpaBieH rpaJueHT TeMIEPaTypsl 10 OTHOLIEHHUIO K U30TEPMUYECKON TOBEPXHOCTHU?

T2. Pactipenenenue TemMmneparypbl B TPEXCIOWHOM IJIOCKOM CTEHKE TOKa3aHo Ha pucyHke. Kak
COOTHOCSTCS KOA((MHUITUEHTHI TETUIOTIPOBOJHOCTH HUCIIOJIb3YEMBIX METCPHUAIIOB, €CJIA TOJIIIHHBI
CJI0€B OJITUHAKOBBI?

T3.Kakoe puznyeckoe CBOMCTBO Tella MOKHO U3MEPUTH C TIOMOIIBIO PETYIIIPHOTO peKumMa?

T4.KakoBa pa3MepHOCTh TEMIIa OXJIaXKICHUS?

T5. Tpu Tena: miactuHa TomuuHo# 2D, mmmuaap u map paauyca R (D=R), BbInogHEHHBIE U3 OTHOTO
Marepuaia 1 UMEIOIMe OJJMHAKOBYIO HAUaJbHYIO TEMIIEPATYPY OXJIKIAIOTCS B CpPEJIe C
MOCTOSIHHOM TeMneparypoil. Kakoe u3 ten Oyner oxyaxaarbes ObicTpee?

T6. Moxer 1M TEPMUUYECKOE COMPOTUBICHHUE TEIUIONEPENAuYd MEXIAY IKUAKOCTAMHU,
pa3eNeHHBIMU TBEPAOW CTEHKOW OBITh OOJIBbIIE TEPMUYECKOTO COTPOTHUBIICHUS TBEPAOH
CTEHKHU?

T7. NUHTEHCUBHOCTh OXJIaXJEHUS IUIOCKOTO TB3Ja OJUWHAKoBa ¢ 00eux cropoH. Kak m3meHutcs
TEMIIepaTypa OJIHOM MOBEPXHOCTH TBAJIA, €CIHM C MPOTHBOTIOJOKHOW CTOPOHBI TEIIOOOMEH
YXYIIIATCS ?

T8. B miockoil creHke mpu (=CONSt pacmpenesnieHHEe TeMIepaTrypbl MOJYUHSAETCS JMHEHHOMY
3aKOHY, eciu KOd()(UIMEHT TeIIONPOBOJIHOCTH CTEHKHM HE 3aBHCUT OT TeMIlepaTyphbl
(A=const). Kak u3MeHHTCS pacmpeieicHHe TeMIIEpaTypsl B CTeHKe, ecau A=a+bt (a, b —
MOJIOKUTENbHBIE BETUUNHBI).

T9. [1nockas cTeHKa COCTOUT M3 TPEX CJIOEB OJUHAKOBOU TOJIIIUHBI, HO U3TOTOBJIEHHBIX U3 Pa3HBIX
MaTepUaoB: HU30JATOp, MeTal, u3oiaTop. KakoBo pacrnpezneneHne TeMmmeparypbl B TaKOW
CTEHKe?

T10. TB31 COCTOMT W3 TOIUIMBHOM TaOJETKH M OOOJIOYKH, OTIACICHHOH OT TaOJETKH CJI0EM
WHEpPTHOTO Tra3a. HapyxHas mNOBEpXHOCTh TBIa OMbIBaeTcs BoaoW. Kak wu3meHuTCs
pacrmpeneneHue TeMmIiepaTypbl BHYTPH TB3J1a, €CJIM CKOPOCTh TEYEHHSI BOJIbI YBEITUYUTCS ?

T11. MoHO JI1 OTIpeIeTUTh 3HAUYCHHE TeMITepaTyphl B JIFOOOH TOYKE TBEPAOTO Teja B JIF000H
MOMEHT BpeMeHH U3 quddepeHIInaIbHOro YpaBHEHHUs HECTAIMOHAPHON TEIIONPOBOIHOCTH?

T12. 3aBucuT J¥ OT pojJia TPAaHUYHBIX YCIOBHH pe3ynbTar perieHus AuQdepeHnnaibHOro
ypaBHEHUS TEIUIOMPOBOIHOCTH JJIsl T€Jl OJJUHAKOBOU (popmbI?

T13. Kak paccuutaTh TEIIONPOBOJHOCTh MaTepuaina, MOJb3YysACh METOJOM PEryIsipHOro
pexuma?

T14. Tpu miacTUHBl U3 Pa3HBIX MATEPUAJIOB: CTalM, JAepeBa M Ka(elbHOH IIUTKU HAXOJIATCS
npu ofaHoi u toi ke Temmeparype 20 °C. Ilouemy, Kacasch KaXIOW W3 IJIACTUH PYKOH,
Temneparypa kotopoit 36 °C, 4enoBeK OlTyIaeT B OAHUX CIy4YasiX XOJO[, B APYTHX TEIo?

0) KpUTEpUU OlEHUBAHK KOMIETEHITUH (PE3yIbTaTOB):

OrneHrBaeTCs MOJIHOTA OBJIA/IEHUS TEOPETUUECKUMHU (PU3NOJIOTUUYECKUMH 3HAHUSAMHU U yMEHUE
MPUMEHATH 3TH 3HAHUS JUIs ONTUCAHUS MPOLIECCOB MPOUCXOAANINX B OMOJIOTMUECKUX CHCTEMAX.
Kpurepusamu o1ieHKH ABISETCS:

1) npaBUIBHOCTH, MOJTHOTA U JIOTUIHOCTH MOCTPOCHHS OTBETA;

2) yMEHHUE OTIEPHPOBATh CIEIUATBLHBIMUA TEPMUHAMU;

3) HCIoNb30BaHKUE B OTBETE JIOTIOJIHUTEIEHOTO MaTepHaa;

4) yMeHHE HIUTIOCTPUPOBATH TEOPETUUECKHIE MOIOKEHHS TPAKTHYECKUM MaTepHaioM, IPUBOIUTh
IPUMEPBI;
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B) OIMMCAaHUEC MIKAJIbI OLICHNBaHM !

Jlomyck K 3a4€Ty 10 AUCIMIUIMHE OCYLIECTBIIACTCS MPpU KoJmyecTBe OayuioB Oosee 35. 3a4éT cTyneHT
MoJTydaeT mpu Habope obmield cymMmbl 0aimioB cBeiie 60.

OneHKy «3a4TeHO0» MOJIyYaloT CIIEYIOIINE CTYACHTHI:

- OTYUTABIINECS O BBHIOJTHEHUU JTA0OPATOPHBIX pabOT 3a CEMECTD;

- TIOJIYHMBILIME ITOJIOKUATEIBHYIO OLICHKY 3a OTBETHI BO BPEMsI YCTHOTO OIIPOCa;

- TIOJIYYMBILIME OLIEHKY «3a4TE€HO» 3a OTBETHI HA TECTOBBIE 3a/IaHUsI TEKYLIErO0 KOHTPOJIS;

- 1aBIIME NPABUIIbHBIN (IIOJIHBIH, JOTMUYHBIH, ¢ YIOTpeOJIEHHEM COOTBETCTBYIOIIEH TEPMUHOJIOTHH U
IIpUMEpaMi) YCTHBIN OTBET Ha BOIPOCHI K 3aUeTy.

OneHKy «He 3a4TeHO0» MOJYYaroT CIEAYIOLUE CTYEHTHI:

- IPOMYCTHUBIINE JAOOPATOPHbIE 3aHATUSI O€3 YBaXKUTEIbHON IPUUYMHBI;

- HE OTYUTABIIIUECS O BBHIIIOJTHEHUH JIA0OPATOPHBIX pabOT 3a CEMECTD;

- MOJIyYMBIINE HEYIOBIETBOPUTENIbHBIE OLIEHKH 3a OTBETHI BO BpEMs YCTHOIO ONpOCa;

- IaBIIIME HETOJIHBIM, HEJIOTUYHBIN YCTHBIM OTBET HA BOIIPOCHI K 3a4€ETY, HE BIAACIOLINE
COOTBETCTBYIOIIEH TEPMHUHOJIOTHUEH.

6.2.2. Dx3amen

1. Bompocsl, Tpedyromme moapoOHOro BEIBOIA

1.1. JuddepenunanpHoe ypaBHEHUE TETIONPOBOIHOCTH (BBIBOA). Y CIIOBHUS OHO3HAYHOCTH.
I'pannunsie yenoswus 1, 2, 3 pona.

1.2. CranroHnapHO€e pacrpeaeeHue TeMIepaTyphl B TUIOCKOW CTEHKE 0€3 BHYTPEHHETO
TETJIOBBIICTICHHUS TIPH TPAHUYHBIX YCIOBUSX 3 poja (BBIBOT).

1.3. CranmoHapHOe pacnpeelieHHe TEMIIEPaTyphl B TUIOCKOW CTEHKE C BHYTPEHHUM
TETJIOBBIICTICHUEM TIPU TPAaHWYHBIX ycIoBUsX 1 pona (BBIBOM).

1.4. CrauroHapHOe pacnpe/iesieHne TeMIepaTyphl B CIUIONIHOM IMIIMHIPE C BHYTPEHHUM
TEIUIOBBIACTICHUEM IPU TPAHUYHBIX YCIOBHIX 3 poja (BBIBO).

1.5. CrauuoHapHoe pacnpe/esieHne TeMIepaTypbl B HWINHIPUYECKOI CTEHKE ¢ BHYTPEHHUM
TEIUIOBBIICTICHUEM IPU TPAHUYHBIX yCI0BHIX 1 pona (BBIBOL).

1.6. CranmoHapHOe pacrpe/ielieHiue TeMIIepaTyphl B Iape ¢ BHYTPSHHUM TEILIOBBIICIICHUEM TIPH
TPaHUYHBIX YCIOBUAX 1 pona (BBIBO).

1.7. KpuTnueckuii 1uaMeTp TEIIOBOM W30S (BBIBO).

1.8. ypaBHeHI/Ie OanaHca Teria JJIA JICMCHTA AJIMHBI KaHalla. Pacnpez[eneHI/Ie TEMIICpATyp B
KaHaJIC C TCIIJIOBBIACIICHUEM (BBIBO,Z[).

1.9. CTaHI/IOHapHOC pacipeacjiacHue TeMIICpaTypbl U TENJIOBOM ITOTOK B mpouecce TCIIonepcaain
qepe3 IIOCKYIO NUIMHAPHUYCCKYHO CTCHKY (BBIBO,Z[). TepMI/I‘leCKOG COITPOTHUBJICHHC.

1.10. CranuoHnapHO€ pacrnpeesieHue TEMIEpaTypbl U JIMHEHHBIN TEIIOBOM MOTOK B
Ipoliecce Teryonepeaayy yepe3 HMINHAPUIECKYIO CTEHKY (BbIBOA). JIMHelHOe TepMudeckoe
CONIPOTHBIICHHUE.

1.11. W3meHeHne TemnepaTypsl BO BpEeMEHH IIPU OXJIAXKJICHUH (HarpeBaHUM) Tella C
0ECKOHEUHO MaJIbIM TEPMUUYECKHM COTIPOTHUBJIEHUEM (BBIBOJ).

1.12. Cpennuii norapupmMuuecKuil TeMnepaTypHblid Halop B TEINIOOOMEHHOM armmapare
(BBIBOTT).

2. Koaddunuenrtsl u kpurepuu
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2.1. Koagpdumuent TemnoodMena, ero gpusnueckuii cMpicia. Cs3b ko3¢ duipenTta TermiooomMeHa ¢
TOJIIIMHOM TETJIOBOTO MOTPAHUYHOTO CJIOSI.

2.2. KoagdummeHt Temnsonepeaayu, €ro pa3MepHOCTb H (PU3UYECKHI CMBICI.

2.3. Tepmuueckue CONPOTUBIICHHUS TEIUIOOOMEHY U TeIIoNepeiaun. AHAJIOTH ¢ 3aKOHAMHU
JJIEKTPOTEXHUKH.

2.4. Kpurepuii buo, ero ¢pusndecknii cmpici. TemneparypHoe MoJie B IUIACTHHE TPU Pa3HBIX
3HaueHusx kpurepusi buo (Bi—0, Bi—oo, Bi~1).

2.5. Tpu Kitacca TETJIOHOCHTENEH B 3aBUCUMOCTH OT 3HaueHus uncna [Ipanaris. Tepmudeckoe
COIIPOTHUBJIEHUE TEIUIOOOMEHY U pacIpeAeICHUe TEMIIEPATYP B CPENAX C Pa3IMYHBIMU
yucnamu panaris

2.6. Kputepuu Peiinomsaca, ['pacroda, [Ipanamis u HyccenbTa, onpeieieHne STHX KPUTEPUEB U
(buzudeckuit cMpIci. BeiOop onpeaensommux pa3sMepoB 1 OMPEACIISIONNX TeMIIEpaTyp.

2.7. UeM OTIIMYAIOTCSA MEXAHU3MBI TCIJIOMMPOBOJHOCTH B I'a3ax, JXUAKOCTAX U TBEPAbIX Tenax?

KouBekTBHBIA TEmT000OMeH B 0aHOGha3HOM cpene

3.1. Iuddepennmanbable ypaBHEHHSI KOHBEKTHBHOTO TETIOOOMEHA. 3aliCh YCIOBUH
OJIHO3HAYHOCTH.

3.2. KakoBbl 0COOEHHOCTH TETIIOOOMEHA TPH MPOI0TIBHOM 00TEKaHUH ITyYKOB CTEPIKHEH 110
CPaBHEHHMIO C TE€YEHHEM B Kpyriioi TpyOe? Buj pacueTHbIX 3aBUCHUMOCTEH.

3.3. Pacnpesnienienne TemMmepatyp B IWIMHIPHYECKOM TBJIE (C 000JI0YKOM M Ta30BBIM 3a30POM).
HepaBHoMepHOCTB TEMITEpaTypHI N0 epuMeTpy TBa1a B TBC.

3.4. KakoBbl 0COOEHHOCTH TETUIO0OOMEHA B XHAKUX MeTaiiax? K ueMy npuBoAUT Ham4Iue
KOHTAaKTHOTO TEPMHUYCCKOTO COMPOTUBIICHUS?

3.5. Kak paccuntbiBath K03 GUIIMEHT TEMJI000MEHA MPU BEIHYKJICHHOM TEYCHUH KUIKOCTH B
KaHayax?

3.6. Kakue (hakTophl BEI3bIBAIOT CBOOOIHOE ABM)eHUEe? Kak qBMKeTCs cpeia BIOIb
BEPTUKAIBHOU IMOBEPXHOCTHU P YCIOBHUAX CBOOOHOM KOHBEKIIUH?

3.7. Kak ocymiectBisgercs TeriooOMeH npy cBOOOHOM JIBH)KEHUU CPEIbI B OTPAaHUYEHHOM
pocTpaHcTBe (B mpocioikax)? YUTo Takoe SKBUBAJICHTHAs! TETJIONPOBOJHOCTH?

3.8. TeriooOMeH npu NoNEepeyHOM 00TeKaHUH OJMHOYHOTO LMJIMHIIPA. Y CJIOBHS OTPhIBA
MOrpaHuy4HoOro ciosi. Mismenenue kosdduirenta TemnooOMeHa o OKpyKHOCTH.

3.9. OcobeHHOCTH TEI000OMEeHa IPU JIAMUHAPHOM U TypOyJieHTHOM TeueHusx. [lynbcanuu
CKOPOCTH U TEMIIEpaTyphbl B TypOYIeHTHOM NoToke. OcpeHeHUe CKOPOCTH U TeMIIepaTyphl
10 CEYCHHUIO KaHaJja.

3.10. N3menenue npoduieii ckopocTu u TeMrepaTypbl Ha THIPOAMHAMUYECKOM U TEIIIOBOM
HavyanbHOM ydacTke. COOTHOIICHHS TOJNIIUH TUAPOAUHAMUYECKOTO U TEIIOBOTO
MOTPAaHUYHBIX CJIOEB.

3.11. Amnanorust Mexay Ter1000MeHOM U IEPEHOCOM KOJIMUYECTBA JBMXKEHUS - aHAJIOTUS
Peitnonbaca. [Tonysmnupudeckue Teopun TypOyiaeHTHOCTH - Mojenu [Ipanarna u Kapmana.

I[BVX(baSHLIe IMOTOKH

4.1. Kakue pexxuMbl Te4eHUS BYX(a3HbIX OTOKOB PEATN3YIOTCS B BEPTUKAIBHBIX U
TOPU30HTAIBHBIX TPyOax?

4.2. Busipl KMIIEHUS - My3bIpbKOBOE, TIeHouHoe. Kpusuc TernnooOmena. Kanwisipras
MIOCTOSIHHASI.
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4.3. Kunenue B 60sbioM oobeme. KpuBasi KUIIEHUsT KaK 3aBUCUMOCTb IJIOTHOCTH TEIIOBOTO
MOTOKA OT TEMIEpaTypHOTO Haropa. BrusHue qaBneHus, NepoXoBaTOCTH, OTIOKEHUH Ha
MOBEPXHOCTH Ha BUJ] KPUBOU KHUITCHHUSL.

4.4. B ueM COCTOAT OCHOBHBIE MOJIOKEHUS THAPOANHAMHYECKON TEOPUH KpHU3HCa TEII00OMeHa
Kyrarenanze C.C.?7

4.5. Kakue pakTopsl BIUSIOT HA KPUTHIECKUH TETIJIOBOW MOTOK B KaHAaxX?

4.6. Kak MEHSIOTCS TEeMIIepaTypa KHIKOCTH, TeMIIepaTypa CTCHKH, Tapocoiep aHue (MaccoBoe,
OallaHCHOE, UCTUHHOE) 110 JUTMHE MapOTeHEPUPYIOIIET0 KaHana?

4.7. Ilporeccel TEII00OMEHA B pa3IMYHBIX 30HAX IMapOreHEPHPYIONIETO KaHaja (30Ha MOJI0rpeBa,
MMOBEPXHOCTHOTO KUIICHUS, Pa3BUTOTO KUTICHHUS], BRICBIXaHUS IJICHKH, KPU3HCA, 3aKPU3UCHAS ).

4.8. Kak paccuuThIBaTh TEIIIO0OMEH MPH MY3bIPHKOBOM KHUIIEHHH BOJIBI B OOJIBIIIOM 00beMe?
4.9. Kak paccuuTarh TEIIOOOMEH MpH IJICHOYHOW KOHICHCAIIMU HETIOIBUKHOTO CyXOTO Iapa

4.10. [IneHoyHas KOHAEHCAIMS IBUXKYLIErOCs apa Ha BEPTUKAJIbHOM MOBEPXHOCTH,
BIIMSIHUE HATIPABJICHUS IBUKEHUS 1Tapa Ha KOAPPUIUEHT TEeIJI000OMeHa.

5. TemwrooOMeH U3IVIeHUEM

5.1. 3akon Credana bonbumana g abcoatoTHO yepHoro u ceporo tein. KoadduunenT usnyuenus

5.2. 3akon Credana boapiMana Isi CHCTEMBI U3 IBYX Tell, Pa3IeJICHHBIX MPO3PAYHON CPEIOH.
[IpuBeneHHbIN KO3)PUIMEHT U3TyIEHHUS.

5.3. 3akon [1naHka TEMIOBOTO U3ITydeHHs a0COJIFOTHO YEPHOTO Tela.
5.4. 3akoH Buna kak yacTHBIN ciyuait 3akoHa [Tnanka.

5.5. 3akoH Penes-/[)xuHca kak yaCTHBIN ciry4yait 3akoHa [lmanka.

5.6. 3akon mznyuenusi Kupxroda.

5.7. TermmooOMEH M3IIydeHHEM MEXAY TeJIaMU MTPU HATMYUN SKPAHOB.

6. TemnooOmeH B anmaparax

6.1. Kakas cxema IBM)KEHUS TEIJIOHOCUTENIEH B TETNIOOOMEHHBIX armapaTax dh(eKTUBHEE:
MPSIMOTOK WJIA TPOTHBOTOKA?

6.2. Kak ¢ IIOMOIIIBIO ypaBHeHHI;'I TEIJIOBOI0 OanaHca 1 TCILIOIICPCaauIn PaCCUUTATh ITIOBCPXHOCTDH
TEI000OMEHHOTO ar[r[apaTa?.

6.3. Pacuer cpeanero jgorapuMuUECcKOro Haropa B TEII00OMEHHHUKE CJIOMKHON CXEMBI
(OTHOCHUTEILHO MIPOTUBOTOKA).

6.4. CxeMbl JBMOKCHMS TECIIJIOHOCHUTENCH B TEMI000MEHHBIX aliraparax. CpaBHeHI/Ie MpsAMOTOKA U
IIPpOTHUBOTOKA.

6.5. Pacnipenenenue 3HeproBouIAeNieHUs] B aKTUBHOMU 30HE peakTopa. KoaddurueHTs
HEPaBHOMEPHOCTH T10 PaJNyCy, BHICOTE, 00bEMY.

6.6. Pacuer pacipeaciacHuss TCMIICPAaTypPhLI B TOILJIMBHOM TaOJIeTKE TCIIOBBIACIIAIOIICTO 3JICMCHTA.
Y4eT 3aBUCUMOCTH TCIIOMMPOBOJHOCTH TOIJIMBA OT TEMIICPATYPHIL. I/IHTCFpaJ'IBHaH
TCIIOIMIPOBOJHOCTD.

0) KpUTEpUH OlEHUBAHU KOMIETEHITUH (PE3yIbTaTOB):
15-20 GayoB 3a OTBET Ha BOMPOC BHICTABIISIETCS CTYJEHTY, KOTOPBIH !
- BJIa/IeeT METON0JIOTHEl TaHHOW TUCUUIUTUHBI, 3HAET ONPEeICHUsI OCHOBHBIX MTOHSTHIA;
- [IOJIHO PacKphIBaET COAEPIKaHNE TEOPETUUECKUX BOIIPOCOB OMIIeTa;
- YMEET yBSI3aTh TEOPUIO U MPAKTUKY MIPU PELLICHUH 3a7aY.
8-14 GamoB 3a OTBET Ha BOIIPOC BHICTABIISETCSA CTYACHTY, KOTOPBIM:
- Cnenain Bce, 4TO TpeOyeTcsl ISl MOJIyYeHHS OLEHKH «OTIIMYHO», OTHAKO IIPU 3TOM JIONYCTHII HE3HAYUTEIIbHBIC
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HETOYHOCTH IMPU M3JI0KESHUU MaTepuasa, He HCKaXKarollie CoIepyKaHue OTBETa 110 CYIIECTBY BOIpOCa.
1-7 6aioB 3a OTBET HA BOITPOC BBICTABIISCTCS CTY/ACHTY, KOTOPBIH:

- BJIQJIeeT METOMOIOTHEH TAaHHOM TUCITUIUTHHBI, 3HAET ONPECICHUS OCHOBHBIX MTOHSATHIA;

- PacKpbIBaeT CollePKaHUE HE BCEX TEOPETUUYCCKHX BOIPOCOB

- HE BCErJia yMEeT YBI3aTh TCOPUIO U MPAKTHKY MPH PEIICHUH 33/1a4;

- BBITIOJTHWIT OJTHY U3 JIBYX 3a]a4 B MHIUBHIyalbHON padoTe.

0 Ga/IoB 3a OTBET Ha BOIIPOC BBICTABIISIETCS CTYACHTY, KOTOPBIN:

- UMECT Hp06eﬂbl B 3HAaHHUSAX OCHOBHOI'O yqe6H0r0 Martcpuajia no AMCUUINIMHE, HC MOXET JaTh YCTKOI'O
ONpeNEeNeHNUs] OCHOBHBIX MOHSTHUH;

- HE yMEET peIaTh 3aJauu U He MOYKET Pa300paThcsi B KOHKPETHON CHUTYAIIHH;

- HE MOYKET YCIEIIHO MPO0DKATh JalbHelIIee 00yUeHre B CBSI3H C HEMOCTATOYHBIM 00hEMOM 3HAHHHH.

B) ONMCAaHUE IIKAJIbl OLICHUBAHHMS:
MakcuManbHas CyMMa 0aJIJIOB CEeMECTPOBO# arrectanuu (3adyera) — 40 6aios.
B Guner 1o 3auery BXOJMT 2 BOpoca U 3a/1a4a:

1. Ha OlEHKY yMEHHs aHaM3UPOBATH TEPMOIUHAMHYECKUE (TEXHUUECKHE) MPOIECCHl U ATOPUTMBI
pacuera ¢ nenbio odecnedeHus nx dpPekTuBHON U O6e3zomacHOi padoTsl ([TK-11) MakcumanbHas
cymma Gannos -20 6auios

2. Ha OIEHKY YyMEHHS TMPOBOJUTH TEPMOJMHAMUYECKUE pacuerbl obopynoBanus SOV B
CTallMOHAPHBIX W HecTalmoHapHBIX pexxumax padotsl ([IK-13). MakcumanbsHas cymma GaliioB -
20 GamtoB

6.3. Memoouueckue mamepuaivl, onpeoearomwue npoueoypsvl OUCHUBAHUA 3HAHUIL
y 84
YMEHUll, HA8blKO8 u (Ulu) onvima OeAmeabHOCMmU, XAPAKMEPUIVIOWUX IMAansl

¢opmuposanua komnemenyuii

PeliTunroBas olieHKa 3HaHUU SIBJSETCSI HHTETPAIbHBIM MOKa3aTeleM KauecTBa TEOPETUUYECKUX
U TMPaKTUYECKUX 3HAHUW M HaBBIKOB CTYJEHTOB [0 AMCLUUIIMHE M CKJIAJbIBAaeTCSI M3 OICHOK,
MOJIyYE€HHBIX B XO/I€ TEKYILETO KOHTPOJIS U MPOMEKYTOYHOU aTTECTAIHH.

Texymuii KOHTPOJIb B CEMECTPE MPOBOIUTCS C IEJIbI0 00ECTICUeHHsI CBOEBPEMEHHOM 00paTHOM
CBSI3H, JUIS KOPPEKIMHU 00y4eHUs, aKTUBHU3AIMH CAMOCTOSTEIbHOM pabOThl CTYICHTOB.

[IpomexyrouHas aTTecrauus NpeaHa3HAYeHa s OOBEKTHMBHOIO TMOJITBEPXKICHUS U
OIICHUBAHMSI JOCTUTHYTBIX PE3YJIbTATOB O0YUEHUS TOCTIE 3aBEPLICHUS U3YUCHUS UCHUTIINHBL.

Tekylmuii KOHTPOJIb OCYIIECTBIISIETCSL TPU pa3a B CEMECTP: KOHTPOJIbHbIE TOUKHU Ne 1, No2, No3.

Pe3ynbTaThl TEKylIEro KOHTPOJS W HPOMEXKYTOUHOM aTTecTalliu MOJBOAATCS IO IIKaie
OAJITbHO-PEUTHHTOBON CUCTEMBI.

Bua konTpoJas Jdran pedTHHroBo# cucreMbl OUEeHOYHOE bana
cpeacTeo Munumym Makcumym
KonTtpoabHas Touka Ne 1 10 20
Texymmii KoninoxkBuym
KonTpoabHas Touka Ne 2 15 20
NumBuayajibHoe JoMalllHee 3aJaHue
KoutpoabHasi Touka Ne 3 10 20
KomnbrorepHoe TectupoBanue
IIpomesxkyTounblii | 3ayer 25 40
HUTOI'O 3a 6 cemecTp 60 100
Buja koHTpOJIA JTan peiTHHIOBOH CHCTEMBI bann
OueHovyHoe cpencTBo MusnMyM Maxchmym
Texymmii KonrpoabHnast Touka Ne 1 10 20
KomnboTepHoe TeCTHpPOBaHHE
KonTposabHas Touka Ne 2 10 20
JlabopaTopHbie paboThI
KonTposabHas Touka Ne 3 15 20
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I/IH)II/IBH)IyaJIBHOC JAOMaIIHEE 3aJaHUC

IIpome:kyTounblii | IK3aMeH 25 40

HUTOI'O 3a 7 cemecTp 60 100

Meroauueckue MaTepralibl, ONPEAEIAOIINE IPOLEAYPbl OLICHUBAHUA :

[Iponenypa ouLeHUMBaHMS 3HAHUM, YMEHUM, BIJAJEHUHW IO JUCLUUIUIMHE BKJIKOYACT Yy4eT
YCHEIIHOCTH 110 BCEM BUJAM 3asIBJICHHBIX OLICHOYHBIX CPEJCTB.

TecTel 1m0 pasznenam INPOBOAATCS HA IPAKTUYECKUX 3aHATUAX U BKIIOYAIOT BOIPOCHI 11O
npeaplaymeMy pasaeny. TectupoBanue mpoBoautcs ¢ nomomipio CO0O  «lleracy. bamisr
(bopMUpYIOTCST aBTOMATHYECKON CHUCTEMOH, IMEPEeBOAATCS B CHCTEMY OIICHOK IIpErojaBaTeieM B
COOTBETCTBUU C YTBEPKICHHOM IIKAJION OLICHUBAHUS.

TeMbl NOKIIAMOB-NIPE3CHTALMN PACHpPENEIAOTCS HAa IIEpBOM  3aHATUH, TOTOBBIE JIOKJIAIbI
COOOIIAIOTCA B COOTBETCTBYIOIINE CPOKH, B COOTBETCTBUH C TeXHOJoTHueckon kaptoit bPC.

VYCTHBIA OMpOC MPOBOJUTCS Ha KaXJIOM IMPAKTHUECKOM 3aHSATHHM W 3aTparuBaeT Kak TEMaTHUKY
MPOLIEIIIETO 3aHATUSA, TaK W JIEKIIMOHHBIA Marepuan. IIpumensercs rpynmnoBoe OLEHUBAHUE OTBETA
WJIY OLICHUBAHUE IIPETIO01aBATEIIEM.

ITo oxoHYaHUM OCBOEHUS IUCLHUILINHBI IPOBOJUTCS ITPOMEKYTOUHAsI aTTECTALMSA B BUJE 3a4eTa,
YTO MO3BOJISIET OLIEHUTh COBOKYMHOCTb NMPHOOpPETEHHBIX B Ipolecce oOyueHus kommereHmi. [Ipu
BBICTaBJICHUH WTOTOBOM OLIEHKH NPHUMEHSETCsS] OalllIbHO-pEHTHHIOBasi CHCTEMa OLIEHKH pe3yJbTaTOB
0o0y4eHwHs.

3aueT mpenHa3HayeH Ui OLEHKHU pabdoThl OOy4aromerocss B TEUEHUE BCEro CpPOKa H3y4deHUs
JUCUMIUIMHBI W TpPU3BaH BBIIBUTH YPOBEHb, MPOYHOCTh W CHCTEMAaTUYHOCTh IOJYYEHHBIX
oOyyarouuMcsi TEOPeTHMYECKUX 3HaHMM W yMEHUHl MNpPUBOAUTH MIpPHUMEPHl PAKTHUYECKOTO
WCIO0JIb30BAHUS 3HAHUU (HampuMep, MPUMEHATh X B PEHICHUH NMPAKTHUECKUX 3a/1ad), MPHOOpeTeHHs
HABBIKOB CaMOCTOSITENIbHOM pabOThl, Pa3BUTHS TBOPUECKOTO MBIIIJICHHS.

Onenka chopMHUpPOBAaHHOCTH KOMIIETEHIIMI Ha 3adyeTe A TeX OO0ydaromuxcsi, KOTOpbIe
MPOMYCKAJI 3aHATHUS M HE Y4aCTBOBAJIMU B IPOBEPKE KOMIIETEHUMI BO BPEMS U3yYEHUS AUCIUIUIMHBI,
MPOBOJUTCS TOCJE UHAWBUIYATbHOTO coOeceoBaHMs ¢ MPENnoAaBaTeseM Mo MPOMYIIEHHBIM WM He
YCBOGHHBIM 00YYaIOIIMMCS TeMaM C MOCIENYIOIIel OLIEHKONH CaMOCTOATENbHO YCBOCHHBIX 3HAHUN Ha
3a4ere.

/. IlepeyeHb OCHOBHOW M JONMOJHHUTEJILHOM Y4eOHOU JUTEPATYPbI, HEOOXOAUMOI
JJ151 OCBOEHMS TMCUMILINHBI

@) OCHOBHAA YyUeOHaA Tumepamypa:

1. KupwmuioB ILJI., borocmosckas I'.Il. TemnomaccooOMeH B SIAEPHBIX SHEPIETHUYCCKUX
ycraHoBKax. — M., DHeproaromusaat, YuedHoe nocodue anst By30B. 2000. — 456 c. (umeemcs 6
oubnuomexe MATO HUAY MUDHU).

2. Kupumno IIJI.,, borocnosckas [I'.Il. TemmomaccooOMEH B SIEPHBIX DHEPreTUYECKUX
ycTaHoBKax. — M., DHeproaromusnat, U3nanue 2-oe nepepaboTtanHoe, Y4yeOHoe mocoOue uist
By30B. 2008. — 346 c. (umeemcs 6 bubruomexe HATO HUAY MUDH).

3. lBetkoB @.D., I'puropreB b.A. Tennomaccoobmen. — M., U3n-Bo MOU. YueGHoe nocobue st
By30B. 2005. — 548 c. (umeemcs 6 bubruomexe HATO HUAY MUDH).

4. TleryxoB b.C., T'enun JLI., KomaneB C.A., ComnoBeeB C.JI. TemnooOMeH B sIEpPHBIX
SHEPreTHUECKUX YCTaHOBKax. YueOHoe mocobue ans By3oB. M.: U3a-Bo MOU, 2003. - 548c.
(umeemcs 6 bubruomexe HATO HUAY MU®DH).

5. Tmapasinueckue pacuersl. [Tox penakuueit Kupumnosa I1.JI. O6uunck, Usn-so THL[ PO ®DOU,
2007. - 250 c. (umeemcs 6 bubnuomexe MATD HUAY MUDH).

6. Kupwmwios ILJL, TepentbeBa M.U., [lenuckuna H.b. Tennodusnyeckue cBoiicTBa marepuanoB
SICPHON TEXHUKH, YueOHoe cmpaBoyHoe mocobme. M., M3nAr, 2007. — 200c. (umeemcs 6
oubnuomexe MATO HUAY MUDHU).
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7. Kupumnos ILJI., FOpseB }0.C., bo6koB B.I1. CipaBoYHHK 0 TEIIOrMAPABINYECKUM pacueTaM
(simepHBIe peakTophl, TEINI00OMEHHHUKH, TaporeHepaTtopsl). M., Dueproaromusaat, 1990, 360 c.

8. CnpaBoYHHK HO TEIUIOTHUIPABIMYECKUM pacueTaM B sJepHOU sHepreTuke / moa. oom. pex. I1. JL.
Kupunnosa. — B tpex Tomax. Mocksa : U30AT, 2010-2014. topsr / I1. JI. Kupumnos [u ap.]. -
2014. - 685 c. : umn., Tadm.

0) oononnumenvHasn yueonas iumepamypa:

1. Tmapoaumnamuka U TeII000MEH B aTOMHBIX SHEpreTudeckux ycraHokax./ Aet. Cy66otun B.U.,
No6parumo M. X.-T'., Ymaxos I1.A. u ap. - M.: Atomuznar, 1975. - 408c.

2. Jpaiiep O. TeriooOMeH pH KUIICHUN XUIKHX MeTayios-. [lepes. ¢ anri., - M.: Mup, 1980. -

516c.

XKyxayckac A.A. KoHBeKTHBHBIN epeHOC B TemiooOMeHHuKax. - M.: Hayka, 1982. - 472c.

4. XKyxos A.B., Copokun A.Il., Matioxun H.M. Mexkananbubiit ooMeH B TBC ObICTpBIX peakTOpOB.

- M.: DHeproarommsnat, 1989. - 182c.

3urens P., Xaysmn JIx. TermmooOmen n3mydenuem. - M.: Mup, 1975. - 934c.

Ncauenko B.I1. TerutooOmeH npu koHmeHcauu. - M.: Dueprus, 1977. - 240c.

7. Wcauenko B.II., OcumoBa B.A., Cykomen A.C. Temnonepenaqa. - M.: Dueprousnar, 1981 r., - 416
c.

8. Kammuun 3.K., Jlpeiiuep I'.A., fApxo C.A. NHTeHCHpHKanus TeriooOMeHa B KaHalax. - 3-€ U3/,
nepep. u gom. - M.: Mammaoctpoenue, 1990. - 208c.

9. Kupwmmnos I1.JI. CoiicTBa MaTepramnoB siiepHOi TexHukd, U3a-so AT, 1990.

10. Kupuuto ILJIL., FOpees 10.C., Bo6kor B.I1. CripaBoYHHK 1O TEIUIOTHIPABIHYECKAM pacyeTaM
(siIepHBIE peakTOpbl, TEIIIO0OOMEHHHKH, MapoTeHEepaTophl). - 2-¢ W3JaHue, IepepadOTaHHOE H
JOTIOTHEHHOE, - M.: DHeproaromusaar, 1990 r., - 360 c.

11. Kokxope JI.C., XapuroHoB B.B, TemnoruapaBnuueckue pacueTbl U ONTHUMM3ALMS SIEPHBIX
SHEPTEeTUUECKUX YCTAaHOBOK: Y4eOHOe mocoOue st By30B. - M.: DHeproaromusnar, 1986. - 248c.

12. Kpamepor A.Ml., llleBener S.B, MmxeHepHBIE pacueThl SACPHBIX PEAKTOPOB. - 2-0€¢ m3A. - M.:
Dueproaromm3aat, 1984. - 736c¢.

13. KysuenoB FO.H. TemmooOMen B mpoOieme 0O€30MacHOCTH  SIICPHBIX  pEaKTOpPOB. -
M.: DHeproaTtomusaar, 1989. - 296c¢.

14. Kyrarenanze C.C. Ananu3 nogo6us B Terodusuke. - HoBocubupck: Hayka, 1982. - 280c.

15. JIeikoB A.B. Teopus TeruionpoBoaHOCTH: YdeOHOe mocoOue s By30B. - M.; Bricmas mikona,
1967. - 599c.

16. IleryxoB b.C Temoobmen B aBmKymelics ogHodasHnoi cpeae. - M., U3a-so MDOU, 1993. - 352c.

17. IlpoexkTupoBanue TemnooOMeHHbIX ammaparoB ADC | ®@.M. Mutenkos, B.®. ['onoeko, I1.A.
VYmaxkos, }0.C. IOpbeB. - M.: Daeproatomusaar, 1988.- 296¢.

18. CnipaBounuk 1o tertoooMennunkam /Ilepes. ¢ anri. noxa pea. b.C. Ileryxosa, B.K. Illukoga, 1.1, 2.
- M.: Dueproatomm3aat, 1987. - 560c.; - 352c¢.

w

oo

8. Ilepeyennr pecypcoB uHGPOPMANUMOHHO-TEJIEKOMMYHUKAIIMOHHONH  ceTH
«AuTepuer» (najsee - cerb «HWHTepHET»), HEOOXOAMMBIX /JII OCBOEHHUS

JUCUUIIMHBI

1. E-learning for Nuclear Newcomers
[http://www.iaea.org/NuclearPower/Infrastructure/elearning/index.html Pesxum nocyma:
29.05.2014].

2. Pocarom - kopropanus 3Hanuit [https://www.youtube.com/user/MirnyAtom Pexxum nocryma:
29.05.2014].

3. OHuukionenus aroma Pocatom - kopriopanus 3HaHUH
[http://Iwww.rosatom.ru/journalist/videogallery/enciklopediya_atoma/defDocument Pexwm
nocryna: 29.05.2014].

4. HanuoHanbHBIM KOMHTET 10 Teriomaccooomeny http://www.nchmt.ru. HKTM PAH o6benunsier
YUYEHBIX U CIELUAINCTOB AKaJIEMUH HAYK, IPYTUX HAYYHBIX YUPEKICHUH, BHICIIUX YIEOHBIX
3aBe,Z[eHI/II71, MMPOMBIIIJICHHBIX Hpe,Z[HpI/IﬂTI/Iﬁ u (bl/IpM, ACATCIIbHOCTb KOTOPBIX CBA3aHa C
HU3YUYCHUCM NPOLCCCOB TCIJIO- U MaccooOMeHa.
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o

Kypnan "Temnogpusuka Beicokux Temmepatyp" http://www.maik.ru

6. Worldwide Directory of Specialists in Thermal & Fluids Science and Engineering, (WDS) baza
JaHHBIX CIICHUAJINCTOB B oOJactu TGHJIO(I)I/BI/IKI/I 1 JMHAMHWKH XUIAKOCTU (B o0Jactu HAaYyKHU U
texuukn) http://www.edata-center.com/specialists/

7. The Proceedings of the International Centre for Heat and Mass Transfer Tpybt
MexyHapoHOTO IIEHTpa 110 TeIUIo- 1 MaccooOMeny http://www.edata-
center.com/proceedings/1bb331655c¢289a0a.html

8. BHHI/IKJIOHGZII/UI 10 TCpMOIII/IHaMI/IKe, TGHHOMaCCOO6M€Hy U JTUHAMHUKEC
skunkocty http://www.thermopedia.com/

9. baza njaHHBIX COBPEMEHHBIX JOCTH)KEHUH (KOMITBIOTEPHBIE MIPOTPaMMBbl, KCIIEPUMEHTAbHBIE
pe3ynbTaThl, HHGOpMaIUs 0 KOH(DEPEHIUAX U Ap.) B 00JIACTH TEMIIIIO(PHU3UKU C OTKPHITHIM
noctrynom ThermalHUB is to serve the heat transfer community by providing convenient global
access to comprehensive, state-of-the-art information, computing, and communications
resources http://thermalhub.org/

10. CgoiicTBa BOJIBI M BOJISTHOTO TIapa
http://portal.tpu.ru/SHARED/b/BVBORISOV/academic/thermodynamics/Tab3/WS-tabl..pdf

9. MeTonnyeckue ykazaHus Uit 00y4aloUIUXcs M0 OCBOEHU IO JUCITUNITIHUHbI

Bun yaeOHBIX
3aHATUN

OpraHmauHs[ ACATCIIBHOCTU CTYACHTA

Jlexmsa

Hammcanne koHCITEKTa HeKHHﬁl KpaTKO, CXEMATHYHO, ITOCICA0BATCIBHO Q)HKCHpOBaTB
OCHOBHBIE TIOJIOKEHUS, BBIBOJBI, (OPMYIMPOBKH, OOOOIIEHHS; IMOMEYaTh BaKHBIC
MBICJIM, BBIACIATH KIIOYEBBIC CJIOBA, TCPMHWHBI. HpOBepKa TEPMHUHOB, MOHATHHA C
ITOMOIIBIO DHIMKIIONEANH, CIOBapel, CIPAaBOYHUKOB C BBHINMCHIBAHHEM TOJKOBAaHUH B
terpagb. OOO3HAYNTH BOMPOCH], TEPMHUHBI, MATEPHA, KOTOPHIA BBI3BIBAET TPYAHOCTH,
MOMETUTh W TOMNbITaThCS HAWTH OTBET B pPEKOMEHJyeMoi juTepatype. Ecim
CaMOCTOSITEIHFHO HE yJIaeTCs pa3o0paThCs B MaTepuaie, HeoOX0oIuMo chopMyINPOBaTh
BONPOC M 33/JaTh IPENONABATENI0 HAa KOHCYJIbTAIMH, HA TPAKTUYECKOM 3aHATHH, B
CBOOOIHOE BpeMSI.

IIpakTruueckue
3aHIATHA

[Ipy moaroToBKE K NPAKTHYECKHM 3aHATHSM IOBTOPUTH OCHOBHBIE IIOHITHS W
(dopMynsl TO TeMaM JOMallHero 3aJaHus. Pemmas ympaxXHeHHS W - 3ajavd,
NpEBAPUTEIBHO MOHATh, KAKOM TEOPETHYECKUH MaTephal HYXHO H3y4UThb. Pemmurhb
TUTIOBYIO 3a/lady W3 JAaHHOM TeMBl Ha JOCKE C TMpernoaaBaTeieM. HammcaTs 1mian
pelieHus 3aa4, Tonpo0OBaTh Ha €ro OCHOBE PEIUTh 1-2 aHAIOTWYHBIC 3a]1a4d
camocToATenbHO. [Ipy BO3HWKHOBEHMH TPYAHOCTEH C pEIIeHHEeM WA MOHWMaHHEM
chOopMyIHPOBATh ¥ 33/1aTh BOMPOCHI IPEMOJABATEIIO

Jlabopatopabie
paboTs

I[Ipu moxroroBke K JabopaTOpHBIM paboOTaM HEOOXOAMMO O3HAKOMHUTBCA C
ONMCAHHUSIMH CTEHJOB, a TAaKXKe C METOJaMH OLEHKH IKCIICPHMEHTAIbHBIX JaHHBIX,
TIOATOTOBHUTH OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.

Jlomamaue 3agaHus

Ilepen pemeHneM OOMAaIIHUX 3aJaHUA HEOOXOOUMO Pa300paTbcsi C TEOPETUUECKUM
MaTepuaJoM IO AAaHHOW TeMe, KOTOpbIi HEoOXOAMMO H3Yy4uThb, pa3o0paThCi C
TUIOBBIMU 3a/1a4aMH, KOTOPbIE MMEIOTCS B 3aJaYHUKE W KOTOPHIE PELIaiiCh B
ayauropun. Hanmcathb muia peneHus 3a1a4, 1 Ha €ro OCHOBE PEILUTh 3aJauu.

NnnuBunyansHoe
JIOMalIIHEE 3aJaHueE

HOCKOJ’IBK}’ WHANBUAYAJIbHBIC JOMAIIHUC 3aJaHU PACCMAaTPUBAOT HECKOJILKO TEM, TO
nepea peucHueM H€O6XO,I[I/IMO OpeACINTb MEXaHU3MBI TeHJ'IOO6M6Ha, MMOBTOPUTD
MCTOJJUKH pacycTa, HOATOTOBUTH Ta6J'II/II_II>I CBOMCTB

Komnoksuym

Pabora ¢ xoHCIIEKTOM J'IeKI.IPIfI, MMOATOTOBKAa OTBETOB K KOHTPOJIbHBIM BOIIPpOCAM. HpI/I
IOArOTOBKH K KOJUIOKBUYMY H€O6XOZ[I/IMO pa306paTL OIIPEACIICHUSA BCCX IIOHATUH M
BBIBOJbI BCEX ypaBHeHI/Iﬁ OIMACBIBAOIUX ITPOHECCHI MEPCHOCA TCILJIA.

ITogroroBska k
JK3aMeHy

HpI/I MNOArOTOBKE K 3K3aMCHY H€O6XO,Z[I/IMO OPUCHTHUPOBATHCS HAa KOHCIICKTHI HeKHHﬁ,
3ala4u MPAKTHYCCKUX 3aHﬂTHﬁ, PECKOMCHAYCM YO JIMTCPATYPY U UHTCPHET UCTOUYHUKHU.
OcHoBHOH AKICHT CJICAYCT CACIaTh HA TIOHUMAaHUC (I)I/I3I/IKI/I IMpoIecCcoB.

Hpoue;[ypa OLICHUBAHUWA 3HaHI/II71, YMCHHﬁ, HABBIKOB IO JUCHUIUIMHE BKIIFOYACT YUCT
YCHCIIHOCTH 1O BCEM BUJaM OLICHOYHBIX CPCIACTB. OI_ICHKa Ka4CCTBa MOATOTOBKH BKIHOYACT TCKYIYIO
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U IIPOMEXYTOUYHYIO aTTECTALIUIO.

Texkymmii KOHTPOJb TPEACTAaBIsCT COOOM MPOBEPKY YCBOCHHs Y4eOHOTO Marepuana, peryisipHO
OCYIIECTBIISIEMYIO Ha IPOTSHKCHUH 0OY4CHHsSI Ha KOKIOM CEMHHApE.

Tekymmii KOHTPOJIb OCyIIeCTBIsieTcs: B (OpMe pelieHHs 3anad, JIOKIaJOB, KOJUIOKBUyMAa U
KOHTPOJIBHBIX PadoT.

dopMaMy NPOMEKYTOYHOI0 KOHTPOJISI SBIISICTCS SK3aMEH, OalTbl 32 KOTOPBIH BBICTABISIOTCS IO
UTOraM yCTHOTO OIIPOCa Ha 9K3aMEHE.

DK3aMeH CKJIAJbIBAECTCS U3 JIBYX OLIEHOUHBIX CPEICTB, YCTHBI OTBET Ha BOIIPOCHI K 3K3aMEHy, MpU
OTOM CTYACHT JOJIKCH OTBCTUTL Ha 3 BOIIpOCa M3 NPUMECPHOro MEpeUHsa BOIIPOCOB 1A MOATOTOBKH K
9K3aMEHY U OTYUTAThCS 10 JJab0PaTOPHBIM paboTaM 3a BTOPOM CEMECTD.

OHCHKa MO0 JUCHHUIIIIMHE BBICTABIIACTCA 110 CICAYIOIIUM KPUTCPHUAM:

«OTAMYHOY BBICTABIISIETCS MIPU MPEIOCTABICHUN OTYETOB I10 JIAOOpAaTOPHBIM paboTaM (HE MEeHee
70%), craHHOM SK3aMeHe Ha OTIIMYHO.

«XO0poI10» BBICTABJISIETCSI IIPU TPEIOCTABICHUN OTYETOB IO J1a00paTOpHbIM padoTaMm (He Menee 70 %)
Y CIIAHHOM dK3aMeHe Ha XOpOIIO.

«Y TOBJIETBOPUTENHHO» BBICTABIISIETCS MPU MPEIOCTABIEHIUH OTYETOB 10 Jab0paTOpHbIM paboTam (He
menee 70 %) 1 caHHOM dK3aMEHE Ha YIAOBICTBOPUTEIIBHO.

«HeynoBneTBOPUTENHHO»  BBICTABIISICTCSl  CTYACHTAM, €CIH HE TPEJAOCTaBJICHBI OTYETHl IO
nabopaToOpHBIM paboTaM, THO0 Ha HK3aMeHe CTyJAeHT HaOpan Menee 20 OaioB.

[Mpu wm3yuennn kypca «['mapoIMHAMHKA W TEIIOMaccOOOMEH» HEOOXOIUMO PYKOBOJICTBOBATHCS
AUAAKTUYCCKUMU CAWMHUIaMU, NPEACTABIICHHBIMU B 06p330BaTeJ'IBHOM CTaHOAApPTC AJUCHUITIIMHBI W
y4eOHOM MpOorpaMMOM, COCTaBJICHHOU corjiacHo CTtaHaapry.

[Iporpamma npeagycMaTpuBaeT:

Jlexmum: 32 gaca (1 gac B Henenro)

Opranu3zanus 1esiTeTbHOCTH CTYIeHTA!

e [lo Temam BceX JICKITUH UMEIOTCS TIPE3CHTAIINH.

e OTmenbHO CTAapOCTe T'PYIIIBI BBIJACTCS CIIUCOK PEKOMEHIYEMOH JIMTEpaTyphl, UMEIOIICHCS B
oubnuoreke MATD, mist u3ydeHus TeM 10 Kypcy.

CTy#eHT JODKEH WMETh JIGKIMOHHYIO TeTpaab, I7e OQOPMISIET KOHCIEKT JIeKIHH: KpaTko,
CXeMaTH4YHO, TIIOCJEIOBAaTEIbHO (UKCHPYET OCHOBHBIC IIOJOKEHUS, BBIBOJBI, (HOPMYIHPOBKH,
00001IeHNS; TOMEYaeT BaKHBIC MBICIH, BBIICIISCT KIIOUEBBIC CIIOBA, TePMUHBI. [IpoBepka TepMHHOB,
MNOHSATHH C TIOMOUIBIO SHIMKIIONEANH, CIOBapei, CIIPaBOYHMKOB C BBIMMCHIBAHUEM TOJKOBAaHHUH B
TeTpaab. O003HAYUTh BONPOCHI, TEPMUHBI, MAaTEpUall, KOTOPbII BBI3bIBAET TPYAHOCTH, MOMETUTh U
NOTBITATECS. HAWTH OTBET B PEKOMEHIyeMoil miureparype. Ecmm camocTosTenbHO HE yHaeTcs
pa3oOparbcsi B Martepuaje, HEOOXOAMMO C(HOPMYIMPOBATH BONPOC M 33JaTh MPENOJaBaTeN0 Ha
KOHCYJbTAllMK. ['paduk KOHCynbTanmMii MMeeTcss Ha Kadenpe W B JJIEKTPOHHOM BHJE HAa CTPAHUYKE
Kaeapsl.

IMpakTnyeckue 3ansTusi: 32 gac: 6 cemectp — 16 yacos (1 yac B Hezenmo), B 7 cemectpe — 16 vaca (1
4ac B HEJIENIO).

CeMuHapcKue 3aHSATUS MPU3BAaHBl HAYYUTH CTYICHTOB pa3OupaThbcs B MPOOJIEMHBIX BOIMPOCAX
(U3HOJIOTHH YEeNOBEKa M )KHUBOTHBIX, OPUEHTUPOBATHCS B CHEIUAIBHON TUTEpaType, CaMOCTOSITEIBHO
paboTaTh ¢ JUTEPATypHBIMH U JJIEKTPOHHBIMHU HCTOYHUKAMHU, HAYYUTHCS OCYIIECTBISITH MOHCK
¢buznonorndeckoit HGOpPMaIUH, YICHITh U YMETh OLICHUBATH Pa3JIMYHBIC TOUYKH 3PEHUSI.

[enpro ceMUHAPCKUX 3aHATUHN A CTYJACHTOB, MPUCTYMAIOIINX K U3YUYEHHUIO Kypca, sBIseTCs: Oomee
rIy00KOE€ 3HAKOMCTBO C KIIFOUEBBIMH TEOPETUIECKUMH BOTIPOCAMU, U3y4aeMbIMU Ha 3aHSATHIX.
OCHOBHBIE 331a4H:
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1) oOpereHne HABBIKOB HAyYHO-HCCIIEOBATEIBCKOM pabOThl Ha OCHOBE aHAJIN3a TEKCTOB HCTOYHHKOB
Y MIPUMEHEHUS Pa3IMYHBIX METOIOB HCCIIC/IOBAHUS,

2) BbIpaOOTKAa YMEHHsSI CAMOCTOSITEIIbHO M KPUTHYECKU IMOJXOJUTHh K M3y4aeMOMY MaTepHaliy,
BKJTIOYas OnOimmrorpaduio u cpeacTBa eKTpoHHOH uHpopmanuu (MaTepHeT).

ITopsinox npoBeneHus:

1-bIit yac — 00BSACHEHUE TEOPETUIECKUX OCHOB TI0 TEME;

2-0if yac — pelIeHHE KaXIbIM CTYICHTOM WHIUBHIyaJbHBIX 337a4 C UCIOJIb30BAHUEM CIIPABOYHBIX
MaTepHaJIOB M KOHCYJIbTAIIMEH TPeroaaBaTerIsl.

Opranusanus JesTeJIbHOCTH CTYJAeHTA!

B Hawane kax10ro ceMecTpa CTYIEHTBI MOIYy4aloT CTPYKTYpY Kypca (IUIaH JIEKLUMi), IIaH
CEMHUHApPCKUX 3aHSITUM, CIMCOK TeM JJIs MOATOTOBKH K JOKJIAJaM, a TaKKe MPOBEACHUIO 3aHATUH B
MHTEPAKTUBHBIX (opmax.

KonTposbHbie padoTsi:

[ToaroroBka npearnonaraeT npopadoTKy JEKIUOHHOTO MaTepHaa, COCTaBJIEHNE B pabOUnX TETPaIiX
BCIIOMOTATEIBHBIX CXEM JIsl HATJIATHOTO CTPYKTYPUPOBAHUS MaTepHalia C IEJIbI0 YIIPOIIEHHUS €T
3anomuHaHus. Creayer oOpamiaTh BHUMaHUE HA OCHOBHYIO TEPMHUHOJIOTHIO, KJIaCCU(UKAITHIO,
OTJIMYUTETHHBIE 0COOEHHOCTH, HATMYUE COOTBETCTBYIOIIUX CBS3EH MEXTY OTIACITHHBIMH MPOIIECCAMHU.

IToaroroBka gok/1aAa K CECMHHAPCKOMY 3aHATHIO

OcHOBHEBIE dTaIlbl ITOATOTOBKU JOKJIAIa

- BBIOOD TEMBI;

- KOHCYJBTaIUs TPETIo/IaBaTes;

- MOATOTOBKA IJIaHA JIOKIIA/Ia;

- paboTa C UICTOYHUKAMHU U JTUTEPATYpOi, COOp MaTepuana;
- HaITMCaHME TEKCTa JIOKIA/a;

- O(bOpMJ'IeHI/Ie PYKOIIMCH U MMPEAOCTABIICHUEC €€ IIPEIOAaBaTC/II0 10 Hadala JOKIada, YTO OIMPEACIACT
T'OTOBHOCTB CTYACHTA K BBICTYIIJIICHHUIO,

- BBICTYIINICHHUE C JOKJIaJOM, OTBETHI Ha BOIIPOCHI.

Temartuka noknana mnpeanaraercs npenogasateneM. Jlokigaa MokeT OBbITh MOATOTOBIEH KaK B
MeYaTHOM, TaK M B PYKOITUCHOH (hopme.

Texuuueckue TpebOBaHUA K TEKCTY nokiaaa: mpudr 14, uarepsan 1,5, o00bem — 3 mucTa.

TekcT poknaga MOMKEH UMETh THUTYABHBIM JIUCT, OQOPMIICEHHBIM B COOTBETCTBHHM C OO0pasloM,
uMmeromuMmcss Ha kadeape, u coxaepxkarb D.M.O. crynenra, ®.N.O. mpenonaBatens, Ha3BaHUE
npenMera, TeMy JOKJIalia, roJl BHIMOTHEHUS, TUlaH JTokinana. Jlokimaa JAOJDKEH coAep)kKaTh MPaBUIIBHO
0o¢OpMIIEHHbIE CCHUIKH HA MCIOJIb30BaHHBIE HCTOUYHUKHU U JIUTEPATYPY.

CryneHT JOJKEH TMPOBECTH JOMAIIHIOK PENEeTHIMI0 YCTHOTO BBICTYIUIGHUS C JOKJIAaJIOM H
yIIOCTOBEPUTHCS, UTO 10 BPEMEHHU JOKIIA]] YKIaIbIBAETCS B OTBEJCHHBIC AJIs HETO 6-7 MUHYT.
JomammHsist (BHeayqUTOpHAs) MOJATOTOBKA JOKJIaga OIICHMBAaeTCs 10 2-X OalioB, BBICTYIUIGHHE H
OTBETHl Ha BOIPOCHI Takke 10 2-X 0alioB (XapaKTepUCTHKAa OIIEHKHM YCTHOTO BBICTYIUICHHS IaHa
BhIIIe). MITOTO 3a BBHINMOIHEHUE TAHHOTO 33/IaHUS CTYJCHT MOXET MOJIY4UTh A0 4-X 6asioB.

CamocrosiTeibHasi padora 100 yacoB: CTyIeHTHI CaMOCTOATENBHO MPOPa0aTHIBAIOT MaTepHall 1o
IpEeIOKEHHBIM TemMaM. Popma OTYETHOCTM — KOHCIEKT. Marepual BXOAUT B  BOIPOCHI
IIPOMEXYTOYHOT0, TEKYIIETO U UTOTOBOTO KOHTPOJIS.

Pabora ¢ yueOHOW 1 HayqHOH JUTEpaTypo sIBJIETCS TIaBHOM (OPMON caMOCTOATENbHOM paboThI
U HeoOXoJMMa INpH MOJrOTOBKE K YCTHOMY ONPOCY Ha CEMHUHAPCKUX 3aHATHSX, K MOJIYJIbHBIM
KOHTPOJIBHBIM paboTaM, TECTHMPOBAHUIO, dk3aMeHy. OHa BKJIIOYAET MPOpabOTKy JIEKIIMOHHOTO
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Marepuaga - H3Yy4eHHE PEKOMEHIOBAHHBIX HCTOYHUKOB U JIMTEpPATypbl IO TEMAaTUKE JIEKLUH,
KOHCTIEKTUPOBaHUE MOHOTpa(Hil 1 HAYYIHBIX CTATEH 110 TEMaM CEMHHAPCKUX 3aHATHH.
KoHcrnekTsl HayqHOW JMTEpAaTyphl HPU CAMOCTOSITEIBHOM IOJArOTOBKE K CEMHHAPCKUM 3aHATHUSAM
JOJKHBI OBITH BBITIOJIHEHBI aKKYPAaTHO, COJIEPKATh OTBETHI HAa KaXKIBIH MOCTABICHHBIN B TEME BOIIPOC,
UMETh CCBUIKY Ha HMCTOYHHMK MH(POpPMALUU ¢ 00s3aTeNbHBIM YKa3aHHWEM aBTOPa, HAa3BaHUS U roja
U3JIaHUS UCTIONIb3YEMOM HaydHOU sureparypbl. KOHCIEKT MOKET ObITh ONOPHBIM (COJEpPKATh JIUILb
OCHOBHBIE KJIFOYEBbIE [TO3UIMH), HO IIPU 3TOM IO3BOJISIOLUIUM AATh MOJIHBINA OTBET 110 BOIPOCY, MOKET
ObITH MOAPOOHBIM. OOBEM KOHCIIEKTa ONPEACIISETCS CAMUM CTYJCHTOM.
B nporecce paboThl ¢ yaeOHOM 1 HAYUHOU TUTEPATYPOU CTYACHT MOXKET:

e JlesaTh 3alMCU MO XOAY YTEHMsI B BUJE MPOCTOrO WJIM PA3BEPHYTOro IUlaHa (T.€. CO34aBaTh

IepeyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOYHHKE);

® COCTaBJISATb TE3MUCHl (LUMTUPOBAaHME HauOoOJee Ba)XHBbIX, 3HAYUMBIX MECT CTaTbU WJIHU
MOHOTpa(uH, KOPOTKOE U3JI0KEHNUE OCHOBHBIX MBICJIEH aBTOpa);

® TOTOBUThH aHHOTAUH (KpaTkoe 000011eHne MPOOIEMHBIX BOIIPOCOB pabOTHI);

® CO3/1aBaTh KOHCIEKTHI (pa3BepHYThIE TE3UCHI, KOTOPBIE COJIEPKAT U I0KA3aTEIbCTBA).
KoHcnekTs! IekIuit 1 HaydHOW JTUTEPATYpPhl B 0053aTEILHOM MOPSAKE TPOBEPSIFOTCS MPETogaBaTeIeM
100 BO BpeMsi CEMUHAPCKOTO 3aHATHS, JINOO BO BHEAYIUTOPHOE BpeMsl (110 YCMOTPEHHUIO
IpernoaBaTeis).
3a KOHCITEKT CTYJSHT MOXeT moxyduThb oT 0,5 10 2-x Oarmna.

HToroBblii KOHTPOJIb: 3a4eT /IK3aMeH

° BOHpOCBI K 3K3aMCHY BbIAAKOTCA CTYACHTAM B JJICKTPOHHOM H pacCli€daTaHHOM BH/IC B Ha4ali€

ceMecTpa.

[ToaroroBka K M ’K3aMeHy TpeOyeT OoJjiee TIIATeTbHOTO U3Y4YEHHs MaTepuaia o TeMe Wil OJIOKy
TEM, aKI[CHTUPOBAHMs BHUMAHUS HA ONPEACICHUIX, TEPMUHAX, COJCP)KAaHUN TOHITHH, JaTax, UMEHAX,
XapaKTEepUCTHKAX OTAEIBbHBIX cOObITHH. Kak mpaBuio, mpu NOATOTOBKE K TECTUPOBAHUIO U SK3aMEHY
UCTIONIB3YeTCS OCHOBHOM y4eOHMK, PEKOMEHJOBAHHBIA B paboyeil mporpamme, a TaKKe KOHCIIEKTHI
JIEKIWH ¥ HAyIHOH JIUTEPATYpPhl, COCTABICHHBIE B X0O/1€ M3y4EHHsI BCEro Kypca.

10. Ilepeyenb  HMH(MOPMANMOHHBLIX  TEXHOJOTHil, HMCHOJb3yeMbIX  NpH
ocyllecTBJIeHHUH 00pa30oBaTeJIbHOTO Mpouecca MO0 [JAUCHUIUVINHE, BKJIKYas
nepeyeHb MPOrPaMMHOI0 odecnevyeHuss 1 HHPOPMAIUMOHHBIX CIIPABOYHBIX CHCTEM
(mpu HeOOXOAMMOCTH)

— KOMHLIOTepHOC TECTUPOBAHUC IO UTOT'aM U3YUYCHUS Pa3aCIOB JUCHUIIIINHBI.
— HpOBepKa JIOMAaIIHUX 3aJJaHuN U KOHCYJIBTUPOBAHUC ITOCPEACTBOM 3J'IeKTp0HH0171 IIOYTHI.
— Mcnoap3oBanue QJICKTPOHHBIX npe3eHTaum71 IIpHU IPOBCACHHUH IMPAKTUYCCKUX 3aHATHH.

10.2. Ilepeuensv npozpammuozo obecneuenusn
— IIporpaMMmel, IeMOHCTpaIlUH BUAeo MaTtepuanos (mpourpeiBarens «Windows Media Player»).
— IIporpaMMbI 171t IGMOHCTpAIIMHU U co3aanus pe3enTarmii («Microsoft Power Point»).

10.3. Ilepeuens ungpopmayuonnwvix cnpagounvix cucmem

— Koncynpranr Ilntoc — CripaBoyHo-nipaBoBas cuctema (paspadbotunk 3A0 «KoHcynbTaHT
[Troc).

11. Onucanue MaTepHAJIbHO-TeXHUYECKOM 0a3bl, He0o0X0auMOoM ISl

OCYIIECCTBJICHUSA 06p330BaTe.ﬂbHOFO nmpounecca mo IMCuuIJIngae
MuHuMaIbHO HCO6XOIII/IMBII71 g peain3allii JUCHUIINIMHBI NICPEYCHb MATCPUATIBHO-TCXHUYCCKOT'O
oOecreueHns BKIIIOYAET B CeOs:
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- ayIUTOPHS JUIA JIEKIIMOHHBIX 3aHATUI C HOYTOYKOM, IPOEKTOPOM U SKPAHOM;

- mabopaTopus TEII00OMEHA C YCTAHOBKAMH M CPEJICTBAMU U3MEPEHHUS;

- KOMIIBIOTEPHBIN KJIACC;

- JJIEKTpOHHAs 0a3a 3a/laHuid JUIs TIPOBEACHUS CEMHHAPOB, OaHK JJOMAITHUX 33aJaHUi, IPOTPaMMBbI JUIs
TCCTUPOBAHUA.

12. Nuble cBeeHUA U (MJIM) MATEPHAIbI

12.1.  Ilepeuenv  obpazoeamenvHblX  MEXHOI02UN,  UCHOAL3YEMBIX  HPU

ocyuiecmaejieHuu 06pa303ame.11bnozo npouecca no Oucuunmme

OcHOBHasi 1IeNb WCIIOJIb30BAaHMS AKTHUBHBIX M WHTEPAKTUBHBIX (POPM TPOBENCHHS YIEOHBIX
3aHATUN B yueOHOM mporiecce — (GOPMHUPOBAHUE U PA3BUTHE KOMIETEHIUH M TPO(ECCHOHATBHBIX
HAaBbIKOB 00 y4arOIINXCS.

AKTHBHBIE W MHTEPAKTHBHBIE ()OPMBI MPOBEICHUS 3aHATHH PEATM3YIOTCS TPHU MOATOTOBKE MO
IporpaMMaM TNpoQecCHOHANbHOTO 00pa30BaHUs W MpeAnojaraloT 0oO0ydYeHHE B COTPYJHHYECTBE.
VYdacTHHKH 00pa30BaTeNBHOTO Mpolecca (MperojaBaTeNlb U CTYJACHTHI) B3aWMOJICHCTBYIOT IPYT C
IpyroM, OOMEHHBAIOTCS HH(OpMAIMel, COBMECTHO PEmaloT MpoOJIeMbl, MOACITHPYIOT CHUTYaIllH B
aTMocgepe JIeIOBOT0 COTPYAHUYECTBA, ONTHMAIBHON UIsl BHIPAOOTKH HAaBBIKOB M Ka4eCTB OYAyIIEeTo
npodeccroHana.

OCHOBHBIC TIPEHIMYIIECTBA AKTHBHBIX M HWHTEPAKTUBHBIX (OpPM TPOBEICHUS 3aHATHH: —
aKTHBU3AIMs TIO3HABATEIILHOW W MBICTUTEIBHOHN NEATEFHOCTH CTYACHTOB; — YCBOCGHHUE CTYACHTAMH
y4eOHOTO MaTepHalla B KaueCTBE aKTHBHBIX YUACTHHKOB; — Pa3BUTHE HABHIKOB pe(IeKCHH, aHATTN3a U
KPUTHYECKOTO MBIIIJICHUS; — YCHJICHHE MOTHUBAINH K M3YYEHHUIO JUCIUIUIMHBI U O0YYEHHUIO B IEJIOM;
— co3JlaHue OaronpusiTHOW atMocdepsbl Ha 3aHITHH; — Pa3BUTHE KOMMYHUKAaTUBHBIX KOMIETEHLIUH Y
CTYICHTOB, — pAa3BUTHE HABBIKOB BJAJECHUS COBPEMEHHBIMU TEXHHYECKUMH CpPEICTBAMU U
TEXHOJIOTHSIMU 00paboTKH nH(popMaIuu; — GOpMUPOBAHUE U PA3BUTHE CIIOCOOHOCTH CAaMOCTOSATEIHLHO
HaXOoJUTh MHGOPMAIUIO U OMPEIENATh YPOBEHb €€ JOCTOBEPHOCTH; — HMCIOIb30BAHUE 3JIEKTPOHHBIX
dbopm, oOecreunBarOIIMX YETKOE YIPABICHHE YYEOHBIM MPOIIECCOM, MOBBINICHHE OOBEKTUBHOCTH
OLICHKH pEe3ylIbTaTOB OOY4YEHHUS CTYIEHTOB; — MNPUONMKEHUE Y4eOHOro mpolecca K YCIOBUSIM
Oynayieit mpodeccuoHanbHON AeSITENbHOCTH.

AKTUBHBIE U HMHTEPAKTUBHBIE (OPMBI Y4eOHBIX 3aHATHI HCHOJB3YIOTCS MPH MPOBEICHUU
JIEKUMH, TPAKTUYECKUX U JIaOOpaTOPHBIX 3aHSATHI, BBIIOJHEHUU KYpPCOBBIX MPOEKTOB (paboT), mpu
MIPOXOXKJICHUH MPAKTUKU U APYTUX BUJAX YUECOHBIX 3aHITHIA.

Hcnonb3oBaHue aKTUBHBIX M HUHTEPAKTUBHBIX (OpM  y4eOHBIX 3aHATHI  MO3BOJSET
OCYILIECTBIISITh OLIEHKY YCBOCHHBIX 3HaHUU, C(POPMHUPOBAHHOCTH YMEHHI U HABBHIKOB, KOMIIETEHIUI B
pamMKax TpOUEAypbl TEKYIIEro KOHTPOJS 1O JUCHUIUIMHE (MEXIAUCUUILTUHAPHOMY KYpCY,
npodeccuoHaIbHOMY MOJIYJIIO), TPaKTHKE.

AKTUBHBIE ¥ WHTEPAKTUBHBIE (OPMBI Y4EOHBIX 3aHATUNA pEaTU3yIOTCS TMpernoaaBareieM
corjacHo paboueil mporpamme y4eOHOM IUCHUIIIMHBI (MPO(ECCHOHANBHOTO MOIYJNS) WM  IPO-
rpaMMe MPaKTHUKU

OcHOBHas LieNb MCIOJIb30BAaHMsI AKTUBHBIX M HHTEPAKTHBHBIX (OPM IPOBEAEHUS Y4EOHBIX
3aHATUI B y4eOHOM mpoliecce — (GOPMHUPOBAHUE M PA3BUTHE KOMIIETEHIMH U MpodecCHOHATbHBIX
HaBBIKOB oOyuatomuxcs. 1.2. AKTHUBHbIE W MHTEpPAKTHBHbIE (OPMBI MPOBEACHUS  3aHATUH
peanu3yloTcss MpH MOJrOTOBKE IO IMporpaMMmaM CpeiHero mnpogeccHuoHaTbHOrO 00pa3oBaHUsA HU
npeanosjaraloT oOydeHue B coTpyAHMYecTBe. Bce ydacTHMKM 00pa3oBaTeNbHOro mpoliecca
(mpenogaBarenb M CTYAEHTHI) B3aMMOJEHCTBYIOT IpPYr € JIpyrom, oOMEHMBAIOTCS HH(popMaluei,
COBMECTHO PpEIIAI0T MPOOJIEMbl, MOJECTUPYIOT CUTYallMM B aTMoc(epe Iel0BOro COTPYIHHYECTBA,
ONTUMAJILHOW Ui BBIPAaOOTKM HaBBIKOB M KauecTB Oyxaymiero npodeccuonana. 1.3. OcHoBHbIE

NpeuMymeCTBa AKTUBHBIX W HWHTCPAKTUBHBIX (I)OpM MMPpOBCACHUA 3aHATUH: — aKTHUBHU3ALMA
MMO3HABATEIbHON M MBICIUTEILHON IeSITEeIbHOCTH CTYACHTOB; — YCBOCHHC CTYACHTaMHU yqe6H0r0
MaTrepruajlia B KauCCTBC AKTHBHBIX YYAaCTHUKOB;, — PA3BUTUC HABBIKOB pe(bJ'ICKCI/II/I, aHaju3a H

KPUTHYCCKOTI'O MBIINUJIICHUA; — YCUJICHUC MOTUBAIIMU K U3YYCHHUIO JUCHUIIIIMHBI U 06y‘ICHI/IIO B IOCJIOM;
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— co37aHue OaronpusATHON aTMoc(epbl Ha 3aHATHH; — PA3BUTHE KOMMYHUKATHUBHBIX KOMIIETCHIUH Y
CTYIAEHTOB, — pa3BUTHUE HAaBBIKOB BJAJCHUS COBPEMEHHBIMM TEXHHYECKUMH CpPEICTBAMU U
TEXHOJOTHSMH 00- paboTku wuHbopManuu; — QOPMUPOBAHHE U PA3BUTHE CIIOCOOHOCTH
CaMOCTOSITEJIFHO HAXOJAWUTh HWHPOPMALMIO U OMNpelae- JSAThb YPOBEHb €€ JIOCTOBEPHOCTH; —
MCIOJIb30BAHUE HIEKTPOHHBIX (HOPM, 00ECIIEUMBAIOIINX YETKOE YIpaBJIeHUE y4eOHBIM IMPOIEC- COM,
MOBBIIEHNE OOBEKTHBHOCTH OLEHKH PE3yIbTaTOB OOyYEHHS CTYAEHTOB; — HPUOIMKEHHE y4eOHOTO
mporecca K yeJIoBUsAM Oyaymieit mpodecCHoHaTbHOM e TeIBbHOCTH. 1.4, AKTUBHBIC U MHTCPAKTHBHBIC
(GopMBI y4eOHBIX 3aHATHH MOTYT OBITH HMCIOJB30BaHBI MPU MPOBEACHUH JICKLIUH, MPAKTHUECKUX U
71a00paTOPHBIX 3aHATUH, BBHITIOJHEHUH KYpPCOBBIX NMPOEKTOB (paboT), IpU MPOXOKICHUH MPAKTUKUA U
IPYrux BHIAX y4eOHBIX 3aHATHHA. 1.5. Vcronp3oBaHMe aKTUBHBIX M MHTEPAKTUBHBIX (OPM YUEOHBIX
3aHSATUN T03BOJISIET OCY- LIECTBJIATH OLEHKY YCBOEHHBIX 3HAaHUN, C(HOPMHUPOBAHHOCTH YMEHUH U
HaBBIKOB, KOMIIETEHIMII B paMKax MpOLEAypbl TEKYIIEro KOHTPOJS 1O  JUCHUIUIMHE
(MEXTUCIUTUIMHAPHOMY KypCy, Mpodec- CHOHATHPHOMY MOMAYII0), TpakThke. 1.6. AKTHBHBIE |
MHTEpAaKTUBHBbIE (OPMBI Y4eOHBIX 3aHATUN pealu3yloTCs MpenojaBareieM CorjacHo paboueit
IporpaMMe y4eOHON AMCIUIIIUHBI (IPOPECCHOHAIBHOTO MOIYJISl) WIIM IIPO- TPaMMe MPaKTUKU

12.2. @opmur opeanuzayuu camocmoamenvHou padomel odyuarowjuxca (memoi,
gblHOCUMDbBIE 011 CAMOCHIOAMENbHO20 U3YUEHUA; BONPOCHL 011 CAMOKOHMPONA;

munoewvle 3a0aHus 0 CamonposepKu

CryneHTbl CaMOCTOSITENIHO TMpOpadaThIBAIOT MaTepuall MO MpeiokeHHbIM TemMaM. dopma
OTYETHOCTHU — KOHCIICKT. MaTepHan BXOJUT B BOIIPOCHI MPOMEKYTOUYHOT'O, TCKYHIETO M HUTOrOBOI'O
KOHTPOJISL.

PaboTta ¢ yueOHOM ¥ HAy4YHOU JTUTEPATYPOU SABISETCS TIaBHOM (HOPMOM CaMOCTOATEILHON PabOThI
U HeoO0XoAMMa HpH MOJATOTOBKE K YCTHOMY OIPOCY Ha CEMUHAPCKUX 3aHATUSAX, K MOMAYJIbHBIM
KOHTPOJIBHBIM paboTaM, TECTUPOBAaHUIO, 3K3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIIMOHHOTO
Marepuaga - H3y4eHHE PEKOMEHIOBAHHBIX HCTOYHUKOB U JIMTEpPATypbl IO TEMaTUKE JIEKLUH,
KOHCTICKTUPOBaHNE MOHOTpaduil 1 HAyYHBIX CTATEH 10 TeMaM CEMHUHAPCKUX 3aHSATUH.
KoHcrniekTbl HaydHOW IWUTEpaTyphl MpPU CAMOCTOSTEIbHOM MOArOTOBKE K CEMHHAPCKUM 3aHSATHUSAM
JOJIKHBI OBITH BBITIOJTHEHBI aKKYpPaTHO, COAEPKAaTh OTBEThI Ha KaXK/Ibli MOCTABJICHHBII B TEME BOIIPOC,
UMETh CCBUIKY Ha UCTOYHUK MH(OpMAIMU C 00s3aTeIbHBIM yKa3aHHEM aBTOpa, Ha3BaHUS U roja
W3JIaHUSl UCTIONBb3YeMOM HaydHOU snuTeparypbl. KOHCIEKT MOXKET ObITh OMOPHBIM (COJEPKaTh JHUIIb
OCHOBHbBIE KJIIOUEBbIE MMO3UIMH), HO TIPU 3TOM MO3BOJISIONINM AATh MOJHBIN OTBET 110 BOMPOCY, MOXKET
ObITh IOJIPOOHBIM. OObEM KOHCIIEKTA ONPEAEISIETCS] CAMUM CTYACHTOM.
B nmporecce paboThl ¢ ydeOHOM 1 HAYYHOU JTUTEPATYPOU CTYACHT MOJXKET:

e JleNaTh 3alKCU MO XOAY YTEHHsI B BUJE MPOCTOrO WM Pa3BEPHYTOro IUIaHa (T.€. CO37aBaTh

NepeuyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HICTOYHHKE);

® COCTaBJATh TE3WUCHl (LMTUPOBaHME HamMOOJee BAXKHBIX, 3HAYUMBIX MECT CTAaTbU WIH
MOHOTpaduH, KOPOTKOE U3JI0KEHUE OCHOBHBIX MBICIIEH aBTOpa);

® TOTOBUTH aHHOTAITUH (KpaTKoe 0000IIeHHE MPOOIIEMHBIX BOIIPOCOB PaOOTHI);
®  C03/1aBaTh KOHCIEKTHI (Pa3BEPHYTHIC TE3UCHI, KOTOPHIC COJIEPIKAT U JIOKA3ATCIILCTBA).
KoHcrekTsI Jiekiuii 1 HayqHOU TUTepaTypsl B 0053aTEILHOM MOPSIKE IPOBEPSIOTCS MPENoaaBaTeeM
100 BO BpeMsi CEMUHAPCKOTO 3aHATHS, JINOO BO BHEAYAUTOPHOE BpeMsl (10 YCMOTPEHUIO
MpernoaBaTenis).
3a KOHCIIEKT CTYJAEHT MOXeT moiayduth oT 0,5 10 2-x Oarmna.
[Tpumepsl TeM i caMOCTOSTENBHOM paboTHI (B CKOOKAaX peKOMEHayeMast INTepaTypa):
— VIHHOBaIMOHHBIA MyTh Pa3BUTHS BOJOBOJSHBIX PEAKTOPOB — PEAKTOPHI HAa CBEPXKPUTHUUECKHX
napaMmeTpax TeTIOHOCUTENS
—  Kpusucsl TernnooOMeHa mpu KUIIEHUH BOJIBI B TPyOax
o (Kupumnos IIJI, bBoeocrnosckas I'.Il.  Tennomaccoobmen 6  si0epHbix
9Hepeemuueckux ycmaunoskax. — M., Duepeoamomuzoam, YuebHoe nocobue 0

8y306. 2000. — ¢. 238-250.)
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o (Hopowyx B.E. Kpusucer mennoobmena npu kunenuu 600vl 6 mpybax. - M.:
Ouepeoamomuzoam, 1983. — c¢. 30-62.)
o (Tone JI. Kpuzuc xunenus u kpumuueckui mennogot nomok: Ilepes. c anen., - M.:
Amomuzoam, 1976. — c. 21-51).
—  Ananus nmogo0Ous B Teriopusmke
o (Kupumnos IIJI, bBoeocnosckas I.Il.  Tennomaccoobmen 6  s0epHbix
9Hepeemuueckux ycmauvoskax. — M., Duepeoamomuzoam, Yuebnoe nocodue 011
sy306. 2000. — ¢. 23-29, 86-92, 179-187)
o (Kymamenaoze C.C. Ananuz nooobus ¢ mennogpuszuke. - Hosocubupck: Hayxa,
1982. —c. 21-68.)
o (Hosukoe H.U., Bopuwanckuii B.M. Teopus nooobus 6 mepmoounamuxe u
menaonepeoaue. - M.: Amomuzoam, 1979. — c. 46-92).
—  Teopus u TeXHUKA TETUIO(QU3HUECKOTO IKCTICPUMEHTA
o Teopemuueckue 0cCHO8bI MenIOMeXHUKY. TeniomexHuyeckul dKCnepUMeHm:
Cnpasounux. / noo peo. B.A. I pueopvesa u B.M. 3opuna, - 2-e u30., nepep. - M.:
Duepeoamomuzoam, 1988.- 560c.

12.3. Kpamkuii mepmunoiozuuecKkuii cio6apb

A0coJ110THO 0eJ10€e Tes10 — TEJo, OTpakarolllee BCe MaJarolee Ha HETo U3JIydeHHe.

AOCOJIIOTHO MPO3pPavHoOe TeJI0 — TEJOo, MPOoITycKarolee uepes3 ces Bce Nmaaarolee Ha HEero
U3ITy4eHUe.

AOCOJIIOTHO YepHoe TeJs10 — TEeJI0, MOTJIONIA0IIEee BCe MaAaoliee Ha HETo U3JIydyeHHe.
Bapomnddysusa — nuddy3us, npuunHON BOZHUKHOBEHHS] KOTOPOU SBISETCS

HEOJHOPOJAHOCTH MOJHOTO JaBJICHHUS.

Be3pa3mepHast KOOpAMHATA — KOOPIMHATA, OTHECEHHAs K XapaKTEpHOMY JIMHEHOMY pa3mepy.
Be3pa3mepHasi TemnepaTtypa — npecTaBiseT cO00i OTHOIIIEHNE N30BITOYHOM

TEeMIIepaTyphl Tejla B IPOU3BOJIbHBIN MOMEHT BPEMEHHU K U30bITOYHON TEMIIepaType B
HayaJbHbIIi MOMEHT BPEMEHH.

Be3pa3mepHoe KOJIMYECTBO TEIVIOThI — KOJIMYECTBO TEIUIOTHI, IEPEJAHHOE TEITy UM TEIOM 3a
ONpECIICHHOE BPEMSI K Ha4aJIbHOW BHYTPEHHEW SHEPIruu Tena.

BoasiHoil 3KBMBaJIEHT — IPOU3BEICHUE MACCOBOTO PAacX0/ia TEIJIOHOCUTENS Ha €r0 yACIbHYIO
M300apHYIO TETNIOEMKOCTb.

Bropuunas ¢uznyeckasi BeJJMMUHA — BEJIMYMHA, KOTOPAsi MOXKET ObITh BbIpa’keHa Yepe3 APyrue
MIEPBUYHBIE BEIMYMHBI COTIIACHO OIPEAEICHHUIM WIN (U3UYECKUM 3aKOHAM.

I'panu4HbIE yC10BUS — PA3HOBUIHOCTD YCIOBUHM OJTHO3HAYHOCTH, 33/1a10T PACIIPECIICHHUE
(bu3nyecKux napamMeTpoB Ha MOBEPXHOCTH Teja /Ui KaKJOTO MOMEHTa BPEMEHH.

JAu¢¢y3ust — camonpou3BOJIbHBIN IPOLECC TPOHUKHOBEHUS OJHOTO BEILIECTBA B IPYroe B
HaIlpaBJICHUU YCTAHOBJICHUS BHYTPH HUX PABHOBECHOT'O PACIPEIEICHUSI KOHIIEHTPALUM.
Juddy3us konBekTUBHASA — ITpoliecc Auddy3uun, TpoOUCXoAAIINN TTIaBHBIM

00pa3oM 3a c4eT MHTEHCUBHOTO MEePEMEIINBAHNS OTACTBHBIX YaCTei B3aUMO/ICHCTBYIONINX BEIIECTB.
Muddy3us mosexyasipaas — muddys3us, 00ycioBIeHHas TEIJIOBBIM ABMKEHUEM MOJIEKYII.
H3nydenne — npouecc pacnpoCTPAHEHUS TEIUIOTHI C IIOMOIIIBIO JIEKTPOMAr-

HUTHBIX BOJIH.

H3oTepmuyeckasi MOBEPXHOCTb — FTEOMETPUUECKOE MECTO TOUYEK, UMEIOIINX B

JAHHBII MOMEHT BPEMEHH OJIMHAKOBYIO TEMIIEPATYPY.

HNHTerpanbHblIil Jy4HCTBIH NOTOK — CYMMapHOE KOJMYECTBO SHEPTHH BCEX

JUIMH BOJIH, N3]Iy4a€MO€ C TIOBEPXHOCTH TeJla B €IMHUILy BPEMEHH.

NHTEeHCHMBHOCTB U3/Iy4eHHs — IIPE/ICTABIIAET COOOH MIOTHOCTh MOTOKA UHTE-

I'PaJbHOTO U3JIy4EHUs, OTHECEHHYIO K PACCMaTpUBAaEMOMY HHTEPBAILY AJIMH BOJIH.

KanejabHbli pe:XuM KOHICHCALMH — IIPOLIECC KOHACHCALUN, TPOUCXOAAIINN Ha HE TTOJIHOCTBIO
CMauMBaeMOM MOBEPXHOCTH, KOTJa KOH/IEHCAT OCaXK/1aeTCsl HAa HEW B BUJIE Kallellb.

Kunenne — npouecc mapooOpa3oBaHusi, XapaKTepU3YIOIUNACS BO3SHUKHOBEHHEM

HOBBIX CBOOO/IHBIX MOBEPXHOCTEN pa3Jiena >KUKON U MapoBoil (a3 BHYTpH KHUIKO-

CTH, HarpeTo! BBIIIE TEMIIEPATYphbl HACBILICHHUS.
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KoimmyecTBO TENI0THI — TEIUIOBAsk SHEPT U, llepefaBaeMas OT OJHOIO Teja K

JPYrOMY B TE€UYEHUE KAKOTO-TO BPEMEHHU.

KoHBeKkTHBHBII Macco00MeH — Iiepexo/1 BEIIecTBa U3 0AHOM (pasbl B Ipyryro

MyTEM MOJICKYJIIPHON U KOHBEKTUBHOU quddy3uil.

KoHBeKTHBHBII Ten1000MeH — CIIOKHBIN BUJI TETJIO0OMEHA, TP KOTOPOM COBMECTHO MPOTEKAIOT
IIPOLIECCHI KOHBEKIIMY U TEILJIONPOBOAHOCTH.

KonBekuusi — nepeHOC TEMIOTHI ¢ TOMOIIBIO JIBHKYIIEUCS KUIKOTEKYUEH CpeIbl WA ra30BOr0
IIOTOKA.

KonBeknusi BbIHYKIeHHas1 — TEIUIO0OMEH NPU ABUKEHUU JKUJIKOCTH MO/ IEHCTBUEM BHEILIHUX CUJI,
HalpuMep, CO34aBAEMbIX HACOCOM, BEHTHIISITOPOM, KOMIIPECCOPOM.

KonBexnusi cBo00aHasi — KOHBEKIMS, BOSHUKAIOIIAS 3@ CUET Pa3HOCTH JIaBJICHUH (IIIOTHOCTH),
00yCIIOBIICHHOH HEOJHOPOJHOCTHIO TEMIIEPATYPHOTO TIOJIS KUIKOCTH.

Konpaencanus — nepexo BelecTsa U3 ra3000pa3HoOro COCTOSIHUS B )KHJIKOE.
Konuenrpannonnas nugpdysus — nuddysus, npuunHON BOSHUKHOBEHUS KOTOPOH SIBJIIETCS
HEPABHOMEPHOE paCIpeIeIICeHHe KOHIEHTPALMH BEIIECTBA.

Koy puumeHnr noryoumenus — OTHOLUIEHUE YACTH JIyYUCTON SHEPTUH, IOTJIOIEHHOM TEJIOM, KO BCEH
MaJAIOIIEH Ha TEJIO YHEPTUU U3ITyUEHHUS.

Ko dunueHT 00,1y4eHHOCTH — YUUTHIBAET JOJIIO U3JIy4EHUS IEPBOTO TeNa, KOTOpast
BOCIIPUHUMAETCS BTOPBIM TEJIOM.

Koy punment opedpennsi — OTHOIIECHUE TUIOIIAAN OPEOPEHHOM TOBEPXHOCTH

TPYOBI K IJIOIIAN TJIAJAKONW MOBEPXHOCTH.

Koy puumenr orpakeHus1 — OTHOLICHHUE YaCTH JIYYUCTON SHEPTHH, OTPAKEHHON TEIOM, KO BCEH
MaJAr0IIEN Ha TEJIO YHEPTUN U3ITyYEHHS.

Ko3ddpuumeHT NPOHUIIAEMOCTH — OTHOILIEHUE YaCTH JTyYUCTOU SHEPTUH,

MPONIEIIEH CKBO3b TEJIO, KO BCEH Majarolield Ha TEJI0 SHEPTUM U3TyUEHHUS.

KosgdunmeHT Tenj00Taa4u — TeIIOBOM MOTOK, MPOXOASIIHI yepe3 | M2 NOBEPXHOCTH MPHU
Pa3HOCTH TEMIIEPATyp MEXIY MMOBEPXHOCTHIO TEA U OKpYKalollleu cpenoit B 1 rpaayc, 3HaueHne
XapaKTepU3yeT MHTEHCUBHOCTh TEIIIO00OMEHA MEX/y TIOBEPXHOCTBIO TeJla U )KUKOCTBIO.
KosdpunmenT Tensionepenaym — KOJMYECTBO TEIUIOTHI, TPOXOAIIEH Yepes3

€IMHULLY IOBEPXHOCTH CTEHKH B €JMHUILY BPEMEHH OT FOPSYEro K XOJI0JHOMY TEIl-

JIOHOCHUTEJIIO IIPU Pa3HOCTH TeMIIepaTyp Me1y HuMu B 1 rpanyc.

KosgdummeHT TEenJI0ONpoOBOJHOCTH — TEIUIOBOM MOTOK, MPOXOIAIIUN Yepes3

€IMHULLY IOBEPXHOCTHU IIPU €IUHUYHOM TEMIIEPATYPHOM I'DAJUCHTE.

KpurtepnaibHoe ypaBHeHHe — 3aBUCUMOCTb MEX1y KAKMM-TTMO0 ONpeAeIsieMbIM KpUTeprueM
110100Us ¥ APYrUMH ONPEAEISIOIIUMU KPUTEPUAMHU OI00HSL.

Kpurepnii nonodusi — 6e3pa3MepHoe COOTHOLIEHUE TapaMEeTPOB, XapaKTepU3YyIOLINX Ipoliecc,
KOTOpOE€ Yy MOJOOHBIX SIBJICHUHN B CXOJCTBEHHBIX TOUKAX B CXOACTBEHHBIE MOMEHTbI BpDEMEHU UMEET
YHCJIEHHO OJIMHAKOBOE 3HAYCHHUE.

Kpurnueckuii 1uameTp M30JSIIMN — BEJIMYUHA, XapakTepu3yrouias 3p(HeKTUBHOCTb IPUMEHEHUS
TEIJIOBOM U30JIALIUHU, HE 3aBUCUT OT Pa3MeEpOB U30JINPYEMOTO

TpyOOIIPOBO/IA, @ 3aBUCUT OT KO3 PHUIMEHTA TEIUIONPOBOAHOCTH U30JIALUHN U HAPYKHOTO

ko3 duimenTa TerI00TAauH.

JInHelinbli KO3 PUUHEHT Tenionepeayu — KOJIMYECTBO TEMJIOTHI, MPOXo el uepe3 1 M TpyOsI B
€IMHULY BPEMEHHU OT FOpsAYEro TEINIOHOCUTENIS K XOJIOAHOMY IIPH PA3HOCTH TEMIIEPATyp MEXAY HUMU
B 1 rpagyc.

Jly4ncThIi Tenj1000MeH — IIPOLECC PACIIPOCTPAHEHNUS TEIUIOTHI C TIOMOILBIO

JIEKTPOMArHUTHBIX BOJIH.

Maccoo0MeH — IEPEHOC BEIECTBA OJTHOTO MU HECKOJIBKUX KOMIIOHEHTOB U3

OJIHOM Cpenibl B IPYIYIO.

MaccooTiaua — KOHBEKTUBHBIA MacCOOOMEH MEXy JABWXKYLIEHCs cperoi U

MeX(pa3HOH MOBEPXHOCTHIO.

HavajbHble yc10BHS — pa3HOBUIHOCTD YCIOBUM OJTHO3HAYHOCTH, 33Jal0T 3aKOH paclpeacacHus
TEMIIEPATYPBl BHYTPU T€Jla B Ha4aJIbHbI MOMEHT BPEMEHH,

MIPUMEHSIOTCS ISl HECTAllMOHAPHBIX ITPOLIECCOB.
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HeorpannyenHasi niiacTHHA — [JIACTUHA, JJIMHA U IIMPUHA KOTOPOM HAMHOTO

0O0JIbIIIE €€ TONIIUHBL

HecTranuonapHblii npouece TeMI0npoOBOAHOCTH — IIPOLIECC, MPOUCXO A

MIPU YCIOBUAX, KOT/Ia M0JI€ TEMIIEPATyphl B TEJIE U3MEHSETCS HE TOJIBKO B IPOCTPAHCTBE, HO U BO
BPEMEHH.

Omnpenessiomas CKOPOCTb — CKOPOCTb CPeibl, UCIOJIb30BAHHAS ITPU BBIBOJIC

KaKOTO-JTM00 KOHKPETHOT'O KPUTEPHAIILHOTO YPaBHEHUSI.

Omnpenessioniasi TeMiepaTypa — TeMIepaTtypa Cpejibl, UCIOJIb30BaHHAs ITPU

BBIBO/IE KAKOTO-JIN0O0 KOHKPETHOTO KPUTEPUATHHOTO YPaBHEHUS.

Onpenensionuii pazmep — pasMep Tena (MOBEpXHOCTH, KaHala, TpyObl U T. 11.),
WCIIOJIb30BAHHBIN TP BBIBOJIE KAKOTO-IM00 KOHKPETHOTO KPUTEPUATILHOTO YPABHEHUS.
IlepBuunas ¢pu3nyeckas BeJTUYUHA — BETUUMHA, KOTOpask XapaKTepu3yeT Ka-

KOoe-Tn0o (pu3nyeckoe sSBJIEHNE HETIOCPEICTBEHHO, O€3 CBSI3U C APYTUMH BETMYHMHAMH.
I171eHOYHBIH peKUM KUTIEHHUS — POIECC KUTICHUS KUJIKOCTH, TPU KOTOPOM

My3bIPHKHU Tapa COCIMHSIOTCS U 00pa3yIoT MapoOBYIO TUIEHKY, KOTOPasi OJIHOCTHIO

MOKPBIBAET MOBEPXHOCTh HAPEBa M OTACIISET €€ OT KUIKOCTH.

Il/IeHOYHBIH pesKMM KOHAEHCAUU — ITPOLIECC KOHJCHCAIIMU, TPOUCXO TSN

Ha TIOJIHOCTHIO CMauUBaeMOM MOBEPXHOCTHU, KOT1a KOHJACHCUPYIOIIUNICS HACHIIIIEHHBIN 1Map o0pa3yer
CIUTOIITHYIO TUICHKY KOHJCHCAaTa OMPEIETICHHOM TOJIIIUHBI.

IL710THOCTHL MOTOKA MAaCChl — IOTOK MACCHI, MPOXOIAIINI Yepe3 eIUHUILY

TTOBEPXHOCTH.

I1J10THOCTH TEMJIOBOI0 NMOTOKA — KOJIMYECTBO TEIUIOTHI, IPOXOIAIIEE B SANHHUILY BpDEMEHHU Yepe3
eAMHUITY TTOBEPXHOCTHU (BTOPOE HA3BAaHUE — YACIBbHBIN TETIOBOM MOTOK).

IToBepXHOCTHASI MJIOTHOCTH MOTOKA HHTEIPAJIBHOI0 U3J1yYeHH s — TETIOBOM

MOTOK, U3y4aeMbIil Ha BCEX JUIMHAX BOJIH C €MHUIIBI IOBEPXHOCTH TE€Ja IO BCEM
HaIlpaBJICHUSAM.

IMorpannyHblii THAPOAUHAMMYECKHUI CJI0H — TOHKUN CJIOM KUJIKOCTH BOIH3U

ITOBEPXHOCTH TeNa, B KOTOPOM MPOUCXOAUT U3MEHEHUE CKOPOCTH KUIKOCTH OT 3HAYEHUSI CKOPOCTH
HEBO3MYILEHHOIO NMOTOKA BJAIM OT CTEHKU 10 HYJIs, HEIIOCPEACTBEHHO HAa CTEHKE.
IMorpannyHblii TENJIOBOM CJIOM — TOHKHI CIIOH KUIKOCTH BOJIM3H MOBEPXHOCTH TEJa, B KOTOPOM
MIPOUCXOAUT U3MEHEHHUE TEMIIEPATYPhI )KUIKOCTH OT TEMIIEPATYPbl CTEHKH J0 TEMIIEpaTyphbl
HEBO3MYILIEHHOIO MMOTOKA BJIAJIM OT CTEHKH.

Ilopo0ue reomerpuyeckoe — 1o001e yrioB, JMHEHHBIX Pa3MEPOB, TEOMETPUUECKUX GUTYP U T. 1.
Ilopo0ue kMHeMaTHUYeCKOe — [10/1001€e paclpeie]eHHs] CKOPOCTEN B CXOICTBEHHBIX TOUKAX.
IMostHoe mog00Me pu3HYeCKUX IBJEHHH — ATOT BHUJI MOJ00MS 03HAYAET, YTO BCE

BEJINYMHBI, XapaKTEPU3YIOLIUE JAHHOE SIBJICHUE, TOJKHBI HAXOUTHCS B ONIPEAEIEHHbBIX
COOTHOUIIEHUSX JUISl CXOJCTBEHHBIX TOYEK U CXOJICTBEHHBIX MOMEHTOB BPEMEHH.

IlosiHOe TepMHUYecKoOe CONMPOTHBJIEHNE TeIIoNepeIayu — BeJINUrUHA, 00paTHas KOAPPUIIUEHTY
TeIUIoNepe1aun, MPEeACTaBIAET COO0H CyMMY TEPMUYECKHX COMPOTHBIICHUN TETIOOTAAYN U
BHYTPEHHETO TEPMHUYECKOIO CONPOTUBIIEHUS CTEHKHU.

IIoTok Macchl — KOJIMYECTBO BEUIECTBA, IPOXOIALIEIO B €IMHUIY BPEMEHH Yepe3 JaHHYIO
MIOBEPXHOCTh B HAPABJICHUH HOPMAJIH K HEH.

IIy3bIpbKOBBIi peKUM KMIIEHHUS — [TPOLIECC KUTIEHUS )KUAKOCTH, IPU KOTOPOM

MIPOUCXOIUT 00pa30BaHue OTACTBHBIX MY3bIPHKOB Ha MMOBEPXHOCTH HarpeBa, UX JBUKEHHUE MOCIe
OTPbIBA OT MOBEPXHOCTH U NMHTEHCUBHOE MEPEMEIINBAHUE KUJIKOCTH.

IIy4ok Tpy® KOPHIAOPHBIN — HECKOIBKO TPYO, paCMONIOKEHHBIX PSAaMU, APYT

3a Ipyrom.

IIy4ok Tpy0 maxMaTHbIil — HECKOJIBKO TPYO, PaclONI0KEHHBIX B IIaXMAaTHOM

MOPSIKE.

PaGouasi moBepXHOCTDH TEMI000MEHHUKA — MPEICTABISET COO0I TBEPAYIO

CTEHKY, KOTOpasi C 00eUX CTOPOH OMBIBAETCS TEIUIOHOCUTEIISIMH, U Yepe3 KOTOPYIO

MPOUCXOAUT TeIUIoNepeaaya.

Pa3mepHoCTb — BEIpaKeHUE gmopuuHoll (IPOU3BOTHON) (HHU3HUECKON BEIUYH-

HBI Yepe3 nepguurvle (OCHOBHBIE).
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PerenepaTuBHBIN Ten10Macco000MEeHHBIH anmapar — anmnapar, B KOTOpoM

0JIHAa U Ta )€ MOBEPXHOCTb HarpeBa Yepe3 ONPEIEIICHHbIE IPOMEKYTKH BPEMEHU
OMBIBAETCS TO FOPSIYEH, TO XOJIOJHOM KUIKOCTHIO.

PexynepaTuBHbBIIi TenJ10Macco0OMeHHbIH anmapaT — peCcTaBIseT co00M
YCTPOMCTBO, B KOTOPOM JIBE JKMJIKOCTH C Pa3IMUHBIMU TEMIIEPATYpaMH TEKYT B IIPO-
CTPAHCTBE, PA3JACICHHOM TBEPJAOU CTEHKOM.

Cepoe Tes10 — TEJ10, ISt KOTOPOTo KOAPIUIIUEHTHI OTJIOIIEHHUS, OTPAXKEHUS,
IIPOHMLIAEMOCTH HE PaBHbI €IMHULIE U HE 3aBUCAT OT JUIMHBI BOJIHBI [AAI0IIETO
U3ITy4YEHUS.

Ci10xHbIi TEN1000MeH — 3TO TEII000OMEH, TPU KOTOPOM TEIJIOTa IepeaaeTcs

C IIOMOILBIO IBYX WJIN TPEX MPOCTHIX CLIOCOOO0B (TEIIIONPOBOJHOCTHIO, KOHBEKLIUEN U
U3IIyYEHUEM).

CMecHTeILHBIH TeNJIOMacco000MEHHbIH annapar — yCTpoiiCTBO, B KOTOPOM
OCYILIECTBIISIETCS TETJIOMAacCOOOMEH IPU HEMOCPEACTBEHHOM KOHTAKTE M CMELIEHUH
ropsiueil U XOJIOJTHOMU Cpes.

Cpennenorapudpmuyeckuii TeMnepaTypHblid Hafop — CpeIHUIN 110 TTOBEPXHO-

CTH TEMJI0O0OMEHA TeMIIEpaTypHbIN HAMlOp B TEINIOOOMEHHOM aIlnapare, paBHbIN
0o0JbIIeH Pa3HOCTH 32 BBIYETOM MEHbIIEH pa3HOCTH TEMIIEpaTyp Ha KOHIIAX TeIio-
0OMEHHUKa, JeIEHHBIX Ha HATYPaJIbHBIN JIorapu(™M OTHOIIEHUS ITHUX Pa3HOCTEH.
CreneHb YepHOTHI — OTHOLIIEHUE TIOBEPXHOCTHOM MJIOTHOCTH MOTOKA COOCT-
BEHHOTO MHTETPAJIbHOTO U3JIy4YEHUs JAHHOTO Tesa K MOBEPXHOCTHOM MIOTHOCTH I10-
TOKa UHTETPAJIbHOTO U3JIyueHUs1 aOCOIIOTHO YEPHOTO Tejia IPH TOH ke TeMIieparype.
TemnepaTypHoe moJsie — COBOKYTHOCTh 3HAUE€HUI TeMIlepaTyp BO BCEX TOUKaxX
paccMaTpuBaeMoOro Tejia WIKM 4acTU MPOCTPAHCTBA B IaHHBII MOMEHT BPEMEHHU.
TemnepaTypHoe 1ojie HeCTAMOHAPHOE — TEMIIEPATYPHOE I0JIE, B KOTOPOM
TEMIIEpaTypa U3MEHSETCA C TCYCHUEM BPEMCHH.

TemnepaTypHoe 1ojie CTAllHOHAPHOE — TEMIIEPATYPHOE MOJIE, B KOTOPOM
TEMIIEpaTypa HEe U3MEHSAETCS ¢ TCYCHUEM BPEMEHU.

TemnepaTypHbIii TPaJHEHT — BEKTOP, HAMIPABJICHHBIN IO HOPMAaJIN K U30TEP-
MHYECKOM MOBEPXHOCTH B CTOPOHY BO3PACTAHUS TEMIIEPATYPBl U YMCIECHHO PaBHBIN
IIPOU3BOIHOM OT TEMIIEPATYPBI 110 3TOMY HAIIPABJICHHUIO.

TeMnepaTypHbIH HAIIOP — Pa3HOCTb TEMIIEPATYP MEXKAY TIOBEPXHOCTSIMHU TEI

WM TEJIOM U TEIJIOHOCUTEIIEM, WIIU MEXKIY TOPAYUM U XOJIOJHBIM TEIUIOHOCHTEIISIMU.
TennoakkyMyJIMpyoIas HacajgKa — IOBEPXHOCTh HArpeBa pEreHepaTUBHOIO
TEIIOMAacCOOOMEHHOIO arnmapara.

TenJioBast H30J11UMsA — IOKPBITHE TOPsTUEii TOBEPXHOCTH, KOTOPOE CLIOCOOCTBYET CHUKEHHUIO MIOTEPh
TEIUIOTHI B OKPYXKAIOIILYIO CPENLy.

TenJioBasi IPOBOAMMOCTb CTEHKH — OTHOILIIEHHE KO3 PUIIMEHTa TeIUIONPOBOAHOCTH MaTepuaa
CTEHKH K €€ TOJILIUHE, BeJINYMHA 00paTHas TEPMUYECKOMY CONIPOTUBIICHUIO CTEHKH.
TenoBoi MOTOK — KOJIMUYECTBO TEILIOTHI, IEPEAABAEMOE B €IUHULLY BPEMEHH.
TensioBoii pacyer TemI000MEHHNKOB KOHCTPYKTHBHBIN — BBINOJHAETCS IIPU
IIPOEKTUPOBAHUM HOBBIX alllapaToB, LEIbI0 pacueTa sIBISIETCS ONPEIEIICHNE TIOBEPXHOCTH
TEI000MeHa.

TenoBoi pacyer TenJ1I000MEHHHKOB IMOBEPOYHBIN — BBITNIOJIHSETCA B CIyYae,
€CIIM U3BECTHA IIOBEPXHOCTh HAarpeBa TeMJI000MEHHOTO amnmapara, ejlbio pacyera
ABJIAETCS ONPENEICHUE KOJINYECTBA IEPEJAaHHOMN TEIJIOTHI U KOHEYHBIX TEMIIEPATYp
pabouux >KMIKOCTEH.

TenJioBble J1y4M — 3JIEKTPOMarHUTHbIE BOJIHBI (JIy4H) ¢ JUIMHOHM BOJIHBI OT 0,8

10 400 MKM, UX elle Ha3bIBalOT UH(PAKPACHBIMHU.

Tenomaccoo0MeH — HayKka O 3aKOHOMEPHOCTSIX IIEPEHOCA TEIUIOTHI U BEIIECTBA B IPOCTPAHCTBE UIIH
COBMECTHOE MPOTEKaHUE MTPOLECCOB TEIJIO- U MaCCOOOMEHA.
TennomaccooOMeHHBIN aNMapaT — YCTPONCTBO, B KOTOPOM OCYIIECTBIISIOTCA
MPOIIECCHI TEIUIO- U MacCOOOMEHa MEX/1y IBYMsI I HECKOJIbKMMHU CpEeIaMHu.
TenyioHOCHTEIH — MTOIBIKHBIE CPeJIbl, KOTOPBIE YYACTBYIOT B IIPOIECCAX TEMIOMACCOOOMEHA.
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Tenyi000MeH — rpolecc MepeHoca TeIIOThHl 0T 0oJiee HArPeThIX Te K MEeHee

HarpeThbIM.

Ten000MeHHUK ¢ BHYyTPEHHMMH HCTOYHMKAMHU JHEPIruu — YCTPOICTBO, B

KOTOPOM NMPUMEHSIOTCS HE J[Ba, KaK OOBIYHO, a OJMH TETJIOHOCUTEIb, KOTOPBIA OTBOJHT TEILJIOTY,
BBIJICJIEHHYIO B CAMOM aImapare.

TenJiooTaava — BUJI KOHBEKTUBHOTO TEINIOOOMEHA, KOT'/1a TETJIOTOH OOMEHHUBAIOTCS TIOBEPXHOCTD
TBEPOrO Tela U )KUJIKOCTh, ABMXKYILASCA Y STOM TOBEPXHOCTH.

Tenuonepenaya — ci0XHbINA BUJ] TEIJIO0OMEHA, P KOTOPOM TEIUIOTA NEpeaaeTcs OT OJHON
ITOJBHKHOM ropsiuel cpeapl K Ipyrou MoABMKHON XOJIOAHOU cpefe

yepe3 TBEPAYIO CTEHKY BCEMHU CIIOCOOaMHM.

TenonpoBoAHOCTH — Iepeiaya TEII0Thl BHYTPU OJHOTO TeJla WM IPU HENOCPEACTBEHHOM
COIPUKOCHOBEHUH TeJl, 00YCIOBIEHHAS! TEIJIOBBIM JIBKEHUEM MUKPOUYACTHUI] (ATOMOB, MOJIEKY).
Tepmuuyeckoe conpoTuBIeHHe CTEHKH — OTHOIIEHNE TOJIIIMHBI CTEHKH K €€

K03 (UIIMEHTY TEIUIONPOBOAHOCTH, TOKA3bIBAET BEJIMUMHY NAJACHUS TEMIIEPATYPHI

IIPU POXOKICHUH YEPEe3 CTEHKY YIEIbHOTO TEIJIOBOIO NOTOKA, PABHOTO €IMHUIIE.
Tepmuuyeckoe conpoTuB/IeHHE TENMJOOTAAYM — OTHOIIEHUE €AUHULIBI K KO3(pPUIIHEHTY
TEII00TAAYH.

Tepmoauddysus — nuddy3us, NpUUNHON BOSHUKHOBEHUSI KOTOPOH SIBIIETCS

HEOHOPOAHOCTh TEMIIEPATYPHOIO MOJISL.

Ycj10BUSI 0IHO3HAYHOCTH — OTIPEIEISAIOT YaCTHBIE 0COOEHHOCTH MPOTEKAt0-

IIUX IPOLECCOB, JOMOIHAIOT MU dhepeHInaabHble YpaBHEHUS, ObIBAIOT FT€OMETPUUECKUMU,
(bU3NYECKUMU, HAUAIbHBIMU U 2PAHUYHBIMU.

HenTpbl napoodpa3zoBaHusi — OTAEIbHbIE TOUKHU TOBEPXHOCTHU TEINIOOOMEHA, B

KOTOPBIX IPOUCXOIUT 3apOKICHUE My3bIPHKOB Mapa, 3TO MOTYT ObITh HEPOBHOCTH

CaMOW CTE€HKH, MUKPOTPEIMHBI TIOBEPXHOCTH HArpeBa, YaCTULBI HAKUIIN, a TAKKE
azicopOMpOBaHHBIE HA MOBEPXHOCTU HArpeBa rasbl.

IKBUBAJIEHTHBIH KO3 PUIHEHT TENJIONPOBOAHOCTH — KOADGUIIMEHT TETIOTPOBOTHOCTH
YCIIOBHOTO OJHOPOJHOTO T€Jla C TAKUMHU K€ CBOMCTBAMH IIPOBOJUTH TEIUIOTY, KaK M IBHKYIIASICS IO
JecTBUEM CBOOOIHOIN KOHBEKIMH CpeNla, HaXOAAIIAsCs B OTPAaHUYEHHOM IIPOCTPAHCTBE MEXTY
JBYMs ITapaJlJICIIbHBIMU TOBEPXHOCTSIMHU.

IKpaH — TOHKUH METaJUTMYECKHI JIUCT ¢ OOJIBIIION OTpakaTeIbHON CIIOCOOHOCTBIO,
yCTaHaBJIMBAEMBbIH MEXKIY U3JIydaTeleM U 000rpeBaeMbIM JIEMEHTOM Ul CHIXKEHUS IOTOKA
U3ITy4EeHHUS.

[Iporpammy cocraBui:
M.B. KamieeB, T0KTOp TEXHUYECKUX HAYK, podeccop

Penensenrt:
N.A. UycoB, TOKTOp TEXHUYECKUX HAYK, Mpodeccop
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