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1. IEJIM OCBOEHHMS YYEFHOU JUCHUILJINHBI

[lenpto ocBoeHus yuyeOHOM aucHUIUIMHBL «OCHOBBI — TeIUIONEpeaaun»  SBISETCS
O03HAKOMHUTH CTYJIEHTOB C OCHOBHBIMH 3aKOHOMEPHOCTSIMU SIBJICHUSI I€peHOca TEeIUIOThl B
TBEPABIX TeJNaX, C MPAKTUICCKUMHU METOAAMHU PEIICHUs PA3IMYHBIX 3a7a4 TEIIONPOBOIHOCTH.

OCHOBHBIMU 33/1a4aMU JUCHUILUIMHBI « OCHOBBI TEIUIONEPEAAUMN» SBIISIOTCS:

1.1 3HaKkOMCTBO C OCHOBHBIMH MOHSTHSIMH U 3aKOHOMEPHOCTSMH  IIpoliecca
TEIJIONepelayu B TBEPABIX TeNaXx.

1.2 3HaKOMCTBO C MaTEMAaTUYECKUMH METOJaMHU OTIMCAHUS SIBJICHUS MEPEHOCA TETUIOTHI.

1.3 TlomydeHne HABBHIKOB TIOCTAHOBKM M TPHOJMKEHHOTO AHAIUTUYECKOTO PEIICHUS
MPAKTHUYECKHX 3aJ1a4, CBA3aHHBIX C PaclpOCTPAHEHUEM TEIUIOTHI B TBEP/IbIX TEJIaX.

2. MECTO YYEBHOM JUCIHAILJIMHGLI B CTPYKTYPE OOII BO

Jucnurumaa «OCHOBBI TEIUIOTIEpEIadr» OTHOCUTCS K YacTH «J{UCIMIIMHEI 110 BBIOOPY»
omoka b1 (b1.B.JIB.09.02) OOII BO 14.03.02 «fnepHbie ¢u3nKa U TEXHOJIOTUN» U SIBISETCS
4acThio MpodeccuonaabHoro Moayis. Jucruminaa «OCHOBBI TEMJIONEpEeaauny HU3ydaeTcsl Ha
YETBEPTOM KypCe B CEJIBMOM CEMECTPE 00yUCHHUS.

[lepeyeHb IUCHMIIIMH, YCBOGHHE KOTOPBIX CTYAEHTAaMH HEOOXOIUMO JUIsl H3y4YeHHs
JAHHOM TUCLUIUIMHBIL:

2.1 MareMaTuyeckuil aHaIus.

2.2 Teopust pyHKIIUI KOMIUIEKCHOM NIEpeMEHHOM

2.3 YpaBHEHUSI MaTeMaTHYeCKON (PU3UKH.

3. KOMIIETEHIIU CTYAEHTA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHHUSA YYEBHOH JUCHMUILIMHBI / OXUIAEMBIE PE3YJIbTATHI
OBPA3OBAHUA W KOMIIETEHIIUM CTYIAEHTA 110 3ABEPHIEHUU
OCBOEHUSA ITPOT'PAMMBI YUYEBHOM JUCIHUATLIMHBI

KommnerentHoCcTHAass Monens cooTBeTcTBYyeT TpeboBanmsim OC BO HUAY MUDU no
crienanbHOCTH 14.03.02 «SnepHblie Gu3nKa U TEXHOJIOTHI.

e OIIK-1 «ymeHue ucnonp30BaTh 0a30Bble 3HAHWS €CTECTBEHHOHAYYHbBIX IUCLUIUIMH B
poeCCHOHATTFHON JESITeTbHOCTH, MPUMEHSITh METOJIbI MAaTEMaTHYECKOTO aHan3a U
MO/JIEIMPOBAHUS, TEOPETUYECKOTO M IKCIIEPUMEHTAIBHOIO UCCIIEIOBAHUSY;

e [IK-1 «CIOCOOHOCTh ~ HCIIOJIB30BaTh  HAYYHO-TEXHHUYECKYIO UH(OpMALHIO,
OTEUYECTBEHHBIH M 3apyOeXHBIH OMNBIT MO TEMAaTHUKE MCCIEAOBAaHUSA, COBPEMEHHbBIE
KOMIIBIOTEPHBIE TEXHOJIOTUM M HMH()OPMALMOHHBIE PECYpChl B CBOEH NpeAMETHOH
obnacThy;

e [IK-3 «roTOBHOCTh K TMPOBEACHUIO (U3NYECKUX OKCIEPUMEHTOB TIO 3a/JaHHOU
METOJIMKE, COCTABJICHUIO ONUCAHUS MPOBOAMMBIX HMCCIEIOBAHUN, OTUETOB U AHAIU3Y
pe3yJIbTaTOB M MOJArOTOBKE HAYyUHBIX ITyOIMKaLMi»;

e [IK-19.1 «roTOBHOCTH pa3pabaThIBaTh CIOCOOBI MPUMEHEHHUS SIEPHO-IHEPTEeTUYECKIX
YCTAaHOBOK,  AJIEKTPOHHBIX, HEWTPOHHBIX W  MPOTOHHBIX IYYKOB, METOJOB



SKCIIEPUMEHTAJIbHOU  (PU3UKU

MEJIUIIUHCKUX MPOOIEeMY.

B  pEIIeHUuHU

TEXHUYCCKUX,

B PE3YJIbTAaTC OCBOCHUA NUCHHUIUINHBI CTY ACHTBI JOJI’KHBI:

3HATL:

31. CBoiicTBa U XapaKTEpUCTUKHU IpoLEcca TEIJIONEPeIayn;

32. TeopeTnueckue OCHOBBI TEILUIONEPEIAUH;

33. O TenaoBOM U3ITyUYEHUH;
34. MaTteMaTH4eCcKUe METOIbl ONTMCAHUS SIBJICHUS NMEPEHOCA TETUIOTHI.

YMeTh:

V1. PaccunTheIiBaTh IIPOLECChI NICPEHOCA TCIUIOTHI B TBEPABIX TCJIAX;
V2. OI_ICHI/IBaTB OIIIMOKHU U YUUTBIBATh NOTPCIIHOCTH SKCIICPUMEHTOB

Baanersn:

B1. HaBbikamu caMoOpraHu3anuy 1 caMmooOydeHus;
B2. HaBbikamu myOnMyHOM peun, apryMeHTalluH, BEACHUS JUCKYCCHH;
B3. IIporpammHbIM oOecrieueHHEM TSl padOTHI ¢ (PU3MYECKON M TEXHHUYECKOW MH(OpMaIen u

OoCHOBamMu MIHTEpHET — TEXHOJIOTHH.

TCXHOJIOTHYCCKHUX H

4. CTPYKTYPA U COJAEP KAHHUE YYEBHOM JUCIHUITJINHBI
Cemectp| Tpymoem- OO6mmit Jlexuun, [IpakTuu. OK3., CPC, ®opma
KOCTBb, 00BeM Kypca, qac. 3aHSTHA, qac. qac. KOHTPOJIS,
KpeauT Jac. Jac. Ok3./3a4er
7 3 108 18 18 27 45 9K3aMEH
OO01mmast TpyJ0€MKOCTh JUCHIUTUIHHBI COCTABIISET 3 KpeaurTa, 108  wyaca.
Buns! yueOHOH AeATEBHOCTH, Texymumii ATttecta- | Makc.
BKJIFOYasi CAMOCTOSITENILHY IO KOHTPOITb st Oasn
=
No Pasnen yue6Hoi = paboTy CTyIEHTOB U ycCreBaeMo pasnena 3a
= TPYZAOEMKOCTB (B Hacax) CTH (neoens, pas-
/1 JUCHUATUTAHBI )
T [Ipakr. a6 (Heoens, ¢opma) Jen
Jexunu| 3aHsTHs/ pabors! @opma)
CCMHUHApPhbI
7 cemecTp
KOHCIIEKT
1 2 4
1| O6wmas TeopHus JIEKINU
2 2
KonBekTuBHBIMI 3 2 KOHCIIEKT 4
2 | Temnoo6men. Temwioo6MeH B JCKIMH
JKUJIKOCTSIX M Ta3ax 4 2
5 ) KOHCIIEKT 4
3| Temnosoe U3JTyYeHUe JICKIIUU
6 2
CramnuonapHoe 7 2 KoHcrIexT 4
4 JICKIIUU
pacripeziesieHue Kormporen
TeMIIepaTypbl 8 2 a1 paBota 10
[epeHoC TEMI0THI B 9 ) KOHCIICKT 4
5 OCCKOHEYHOM U JIEKIIUN
oIy OECKOHEYHOM TBEPIOM 10 )
Telne




IlepeHOC TEIIOTHI B TEIIE 11 2 KOHCTIeKT 4
6 KOHEYHBIX pa3MepoB JICKH
12 2
IlepeHoc TEeIIOTHI B 13 2 KoHcTIeKT 4
7 CTEpIKHE JCKIvn
14 2
Pacnpenenenue 15 > KOHCIIEKT 4
8 TEeMIIepaTyphl B COCTABHOM JIEKIIUH
TEIe 16 2
KOHCIIEKT
9 O030pHast JIeKIus 17 2 JICKIHH
18 2 [Tpuem /13 8
Bcero: 18 18 50
DK3aMeH 50
Hroro 3a 7 cemecTp: 100

JIeKIMOHHbIE 3aHATHS

Tema 1. O0mas Teopus.

OmnpeneneHne OCHOBHBIX BEJIMYUH. TpHU MeXaHHW3Ma paclpocTpaHEHHs TeIuloThl. 3akoH Dypbe.
XapakTepHble 3HaYeHHS KOd(PQHIMEHTa TEIUIONPOBOAHOCTH Pa3IMYHBIX BEHIECTB. BhIBOA
YPaBHEHMsI TEIJIONPOBOAHOCTU. PaznmuuHble (OpPMBI 3alUCH 3TOrO YpaBHEHUS (ABHXKYIIAsCS
cpela, aHW30TPOIHBIE TeNa, CPEepUuecKue M IWINHAPUYECKHE KOOPIMHATHI, CTALlMOHAPHBIMI
ciydait u 1.71.). KpaeBble ycnoBus. Kpatko o MeTofax peuieHus ypaBHEHHs TEIUIOIPOBOJHOCTH
(aHATUTHUYECKH B YUCIICHHO).

Tema 2. KonBekTHBHBII Tenj1000MeH. Tenioo0MeH B :KHAKOCTAX U rasax.

OcHoBHBIE TIOHATUS W ompeneneHus. llogobue mporeccoB KOHBEKTUBHOrO oOMeHa. Ywmcna
nonobus. TennooTaaya mpu pa3HBIX peXUMax TEUEHUS >KUIKOCTH U rasza: oO0TEeKaHHE IIIOCKOU
MIOBEPXHOCTH, TEUEHHE B TPyOax, peKUM CBOOOHOW KOHBEKIIWH, TETIOOOMEH NP KUNICHUH H
KOHJICHCALlNN.

Tema 3. TenJioBoe U3jyueHue.

XapakTEepUCTUKH TEIUIOBOTO M3iIydeHHs. OCHOBHBIE 3aKOHBI TEIUIOBOIO M3JIy4eHHs. JIydHCThIH
TEIIO0OMEH MEXIY TellaMH.

Tema 4. CTauumoHapHoe pacnpejejieHue TeMIepaTypbl.

CranuonapHoe ypaBHEHHME TEIUIONPOBOAHOCTH. 3aKOH COXPAaHEHHUs dHepruu. TenaoBoi MOTOK B
OECKOHEYHOW IIaCTUHE, HEOTPAaHWYEHHOM KpyroBoM LuiuHzape u B cdepe. CocTtaBHbIE Tena.
Tepmudeckoe CONpOTUBIICHUE.

Tema 5. IlepeHoc TemJI0TBI B 0€CKOHEYHOM H I0JIy0eCKOHEYHOM TBEpPOM Tele.
3amaua Komm mms Oeckoneunoit cpeasl. DynmamentanbHoe pemenne (GyHKuus ['puna).
Bripaxenne obmero pemenus udepe3 ¢ynkuuto ['puna. Chepuueckas W IMIMHIpUYECKas
reomerpusi. [lomyOeckoHeuHast cpena, (QyHKUus ['puHa Hpu pa3HBIX TPaHUYHBIX YCIOBHSX.
Pacnpenenenue temmnepaTypbl B HOJTyOSCKOHEUHOM cpeJie ¢ HyJIeBOM HayaJIbHOM TeMIepaTypoi 1
¢uKcupoBaHHOM Temmeparypoil mnoBepxHocTH. KoadduumeHT TemmepaTypOonpOBOJHOCTH.
XapakTepHOe BpeMsl U3MEHEHUS TeMIIEpaTyphl Tella. TeroBor IOTOK B TEPMOIIape.

Tema 6. IlepeHoc TenJIOTHI B TeJie KOHEYHBIX pa3MepoB.

Bripaxxenue obmiero pemienust uepe3 ¢ynkuuto I'puna. YacTHele ciyvan. Pemenne ypaBHEHHS
TEIJIOMPOBOAHOCTH 11 OCCKOHEUHOW IIJIaTUHBI C 3aJlaHHOM HadaJbHOM TeMIepaTypoi, Ha
MOBEPXHOCTH KOTOPOW MPOMCXOIUT TEIUIOOOMEH C OKPY’KAIOIIeH cpenoil. AHanu3 pelieHHs.
Kanopumerp g1 uW3MepeHHs DSHEPIUM MOIIHOIO Iydka MOHOB. Pemenue ypaBHEHHs
TEIUIONPOBOAHOCTH JUUISl MAJIBIX BPEMEH. AHAIN3 JTaHHOTO PELICHHUS.




Tema 7. IlepeHocC TEIJIOTHI B CTEPIKHE.
VYpaBHEHHUE TEIUIONPOBOJHOCTH JAJIsl CTEPXKHS, HA OOKOBOM MOBEPXHOCTU KOTOPOIO MPOUCXOIUT
TemI000MeH ¢ okpyxkatomei cpenoil. @ynkuus ['puna 3agaum Komm a1 GeckoHEUHOTro
CTEpKHs. PerieHne cTallmOHapHOrO ypaBHEHMS TEIUIONPOBOIHOCTH JUISl CTEPXKHS AJI OIMCAHMS
TEIIOBOTO TIOTOKA B paguarope. DPPeKTUBHOCTD pasnaTopa.

Tema 8. PacnipenesieHue Temneparypbl B COCTABHOM TeJle.
MaremaTnueckas MOCTAaHOBKA 3a/ladll O PAacCHpOCTPAHEHUHU TEIUIOTHI B JBYX TBEPABIX TeNax C
pasHBIMU  TEIIO(GU3MYECKIMH XapaKTEPUCTHKAMH B TPUCYTCTBHE HJCATBHOTO TEIUIOBOTO
KOHTaKTa MEXKIy HHMH. YPaBHEHHE I OIpPEAEICHHMS XapaKTEpHOIO BPEMEHHU IIpolecca.
Pemenne U1 4aCTHOTO Citydast TeJ ¢ CUIBHO PA3IMYAIONIMMKCS TEPMUYECKUMH CBOMCTBAMHU.

HpaKaneCKne 3aHATHUSA

3ansatue 1. KonBekTuBHbBIN TeruioooMmeH. Pacuer koaddummeHToB Temionepenadyd Ipu pa3HbIX
peKUMax TeUEHUS KUIKOCTH U ra3a.

3ansaTue 2. Pacyer siyuncToro rermiooOMeHa MexX1y TelaMu.

3ansrue 3. CTanmoHapHOE pacHpelesIeHUe TEMIIEPATYPHI B TENaX IUIOCKOH, [MWINHAPUYECKON U
ceprudeckoit GopMmBI.

3anstue 4. HaxoxaeHue pacrmpeneieHue TeMIeparypbl B OSCKOHEUHOM M IOIyOeCKOHEUHOU
cpere.

3anarue 5. IIpocTpaHCTBEHHO-BPEMEHHOE paCIpEeNeICHHEe TEMIIEpaTyphl B TelaX KOHEYHBIX
pa3MepoB.

3ansaTue 6. Pernenue ypaBHeHUs CTAllMOHAPHOTO TEIUIONPOBOAHOCTHU AJISI CTEPIKHS.

3ansatue 7. Pacnpenenenue Temneparypsl U TEIJIOBOTO MMOTOKA B pauaTope.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

[Tpu peanuzanyu pa3nuyHbIX BUJIOB Yy4eOHOW paOOThl B paMKax Kypca MpeayCMOTPEHO
UCIIOJIb30BaHUE CIIEIYIOIUX 00pa30BaTeIbHBIX TEXHOJIOTHI:

1. Jlekuu mpoBOASTCS C MPUMEHEHHEM MYJIbTUMEIUWHBIX CPEICTB OOY4YEHHs B BUIE
npe3eHTanmu PowerPoint, ¢ mensio B Hambosee C)kaToM KOHIICHTPUPOBAHHOM BHJIE CIENATh
0030p TPOHACHHOrO MarepHuala ¢ yKa3aHHEM B3aMMOCBS3H MEXKIY pa3feliaMu JUCIHILTUHBI,
OCBEIICHUEM OCHOBHBIX H3yUEHHBIX MOJPA3JENOB, a Takxke i (OPMUPOBAHHS y CTYIEHTOB
00111eT0 MpeCTaBICHUs 0 MeCTe TUCHUIUINHBI B o01ieM nepeude aucuuruima OOIT BO 14.03.02
«SlnepHbie pu3MKa U TEXHOJIOTUU» U O (POPMHUPYEMBIX 3TOM TUCHUIUIMHON KOMIIETEHIUAX.

2. Ha mpakTthueckux 3aHITHSX ISl 3aKpPEIUICHUS JIEKIIMOHHOTO M IMPaKTHUYECKOTro
Marepuaia MpeNIararoTcs 3aJaud, 3aBEpIICHHE PEIICHUS KOTOPHIX B BHUIE IMOJTYUYEHUS
YHCIIEHHOTO OTBETA MPEIoaraeTcsi B paMKax caMOCTOSITENIbHOM pabOThI CTYIEHTOB.

3. JlomammHue 3a1aHus BBIJAIOTCS MPETOIABATEIeM CTYJICHTaM Ha KaXKIOM MPAKTUICCKOM
3aHATUU. 3a/laHie TPEJCTaBIsIeT COO0OM HOMepa 3alady W yNpaKHEHWM W3 COOpHHKa 3ajad.
ConmepxaHueM JOMAIIHETO 3a/aHUsl SBISIETCS pEIICHWE 3ajad CTYJACHTOM M KpaTKoe
BBICTYIUICHHE B AayIWTOPUU C U3JI0KCHUEM IIOJIyYEHHOTO pelieHus. TemaTwka 3amad
HampaBJicHa, B OCHOBHOM, Ha 3aKpeIUICHUE MpOoiIeHHOro Marepuaia. JlomaimrHue 3agaHus



cIaroTcs MpenojaBaTelto Ha npoBepky. [Ipuém 3ananuii BO3MOXKEH Kak B PYKOIIMCHOM, TaK U B
MIEYaTHOM BUJIE.

6. OHEHOYHBIE CPEIACTBA JJIA TEKYIIETO KOHTPOJIA
YCHEBAEMOCTH, IMPOMEXYTOUHOH ATTECTAIIMHA IO WTOIAM
OCBOEHMAA JUCIHUIIVIMHBI n YYEBHO-METOANYECKOE
OBECIIEYEHUE CAMOCTOSTEJLHOMN PABOTHI CTYJIEHTOB

Yacbel Ha CaMOCTOSITENbHYIO paboTy paclpeaensioTcs pPaBHOMEPHO Ha BeCh KypcC
oOydeHus. Pasnenbl, BBIBOJUMBIE HAa CaMOCTOSITENIbHOE HM3yUY€HHE B paMKaX JIEKIMOHHBIX U
MPAKTUYCCKUX Pa3AcCiiOB, YCTAHABIMUBAIOTCA MPENIOAABATCIICM pa3 B ABC HCACIIU, B 3aBUCUMOCTH
OT CKOPOCTH YCBOCHHA MaTCpualla CTYIACHTaMH. Tembr A1 CaMOCTOSATCIIBHOTO U3YyUCHUS
OIJIAIIAlOTCS TpernojaBaTelieM B KOHIE JIEKIMH W 3aHOCATCS CTyIEHTaMH B rpaduk
CaMOCTOSITEJIbHOM paOOTHI.

Texymuid KOHTPOJb YCINEBAEMOCTH MPOBOAUTCSA TOCPEACTBOM IPOBEPKH HAIUYHUS
KOHCHekTa Jekuuu. Ha 8 Henene cemecTpa B 4Yachl MPAaKTHUYECKOTO 3aHATUS MPOBOAUTCS
KOHTpPOJIbHAsI paboTa.

DK3aMeH MPOBOAUTCS B TPAAUIIMOHHOK (hopMe — 1o OuseTam.

7. YYEBHO-METOAUYECKOE U HWH®OPMAIMWOHHOE OBECIEYEHHUE
YYEBHOM JUCIHUIIIUHBI
a) OCHOBHas IUTepaTypa:

7.1. Kapcnoy I'., Erep JI. TeronpoBoaHocTs TBepAbIX Ten. M.: Hayka, 1964.
7.2. MuxeeB M.A., Muxeesa 1.M. OcnoBsl Teruionepenaun. M.: Oueprus, 1977.
7.3. JIsikoB A.B. Teopus tennonpoBogHoctu. M.: Beiciias mkona, 1967.

0) JONOJIHUTENbHAS JINTepaTypa:

7.4. Apcenun B.f. Matemarnueckas ¢usuka. OCHOBHBIC ypaBHEHHS W CHEIHaIbHbIC (DYHKITUH.
M.: Hayka, 1966.

7.5. CBemnukoB A.I'., TuxonoB A.H. Teopus ¢pyHkimit komriekcHoi nepemenHoil. M.: Hayka,
1974

8. MATEPUAJBHO-TEXHUYECKOE OBECIHEYEHUE YYEBHOM
T CHATITAHBI

CrnenuanbHOE MaTepUanbHO-TEXHUYECKOe oOecrieueHne He TpedyeTcs.
Mynstumenuitnas ayautopus (209). KomnbroTepHbIil Kilacc, OCHAIIEHHBIH KOMIIBIOTEPAMHU
C BBIXOJIOM B IHTEpHET, a TaKkKe IPUHTEPOM, CKAHEPOM, KCEPOKCOM:
Core Dual 2,4 MI' (2009 1.) - 15 .
[Tpuntep HP LJ P3005 DN (2009 r.) - 1 .
Cxanep HP SJ 4370 — 1 .
Hoytbyk Samsung (2008)
ITpoexTop ACER X1260 (2008)
[Tporpamma coctaBiieHa B cooTBeTcTBUHM ¢ TpeboBanusimu OC BO HUAY MUOU no
HanpaBneHuto mnoarotoBku 14.03.02 «Sgepubie (u3uka U TEXHOIOTUW», YTBEP>KICHHOTO
VYyensim coerom HUAY MUDU 31.05.2018 1.
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