®OH/] OIEHOYHBIX CPEJACTB MO JUCHMUIIJIMHE
«TemioBbie MPOLECCHI B JJIEKTPOHUKE)

Kommnerennuu:.

[TK-1 - CnocobeH cTpouTh (PU3HUYECKUE U MATEMATHYECKHUE MOJICTH MPUOOPOB, CXEM, YCTPOHCTB
U YCTAaHOBOK JJIEKTPOHUKHM M HAHOAJIEKTPOHUKH DPA3IUYHOrO (YHKIIMOHAIBHOIO Ha3HAUCHUS,
UCIIOJIb30BaTh CTAaHJAPTHBIC MPOTPaMMHBIE CPEJCTBA UX KOMIBIOTEPHOTO MOJEIUPOBAHUS U
MIPOBOAMTDH aHAIH3 PE3YJIbTaTOB

[1K-2 - CriocoOeH aHanu3upoBaTh, CUCTEMATH3UPOBATh U 0000IIATh PE3YIbTATHl UCCIICIOBAHUI
npuOOpPOB, CXEM, YCTPOINCTB U YCTAHOBOK JIEKTPOHUKH ¥ HAHOSJIEKTPOHUKHU Pa3INYHOrO PYyHK-
MOHAIBHOTO HAa3HAYCHUS

1. MacmopT ¢oHIa OLEHOYHBIX CPEICTB MO AUCHUIIIHHE

B pesynbrare ocBOoeHHMS MporpaMmbl OakaiaBpraTa 1o AUCHUIUTHHE « TerioBbIe IPOIECCH B
AIIEKTPOHUKE» Y BBIITYCKHHUKA JIOJDKEH ObITh COPMUPOBAH MIMPOKHNA CIIEKTP 3HAHUI, COOTBETCTBY-
formx komrereHmsM 1K1 u [TK6. Pacnipenenenne 3TuX 3HaHUH M0 KOHTPOJIHPYEMBIM pa3feiiaM
JTUCIUIIMHBI IPUBEACHO B CIIEAYIOIIEeH TabIuIle.

No Kox xomrre- OueHouHoe
KonTponupyemsie pazaenbl AUCIUILITUHBI
/a TEHIUU CPEIICTBO
1 2 3 4

BBenenue. BinsHue TEmIoBOro pexuma Ha HaJExK-
HOCTb U BBIXOJHBIC MTapaMeTpbl IPUOOPOB. OCHOBHBIE

1 1K1, TIK2 DK3aMeH
BUJB TEIUIOTIEPE/IadyH, HWCIIOIB3yeMble B CHCTEMax
OXJIQXKJICHUSI 2JIEKTPOHHBIX MPUOOPOB.

1 2 3 4
Ilepenaua tenna usiaydenuem. OCHOBHBIE 3aKOHO- 1K1, ITK2

MEpPHOCTHU TEIUIOBOro M3inydeHus: 3akoHsl Kupxroda,
[Inanka, cmemenuss Bwuna, Credana-bonbimana,
JlamGepTa. TeriooOMeH Mexly aOCOIIOTHO YEPHBIMHU
2 | MIOBEPXHOCTSIMH. YTIIOBBIE KOX(PPHUIMEHTHI 00TydeH- DK3aMeH
Hoctu. TemmooOmen Mmexay nuddy3HO-cepbiMH TO-
BEPXHOCTSIMH. METO/ «IydUCTOTO CajbI0», YpaBHe-
HUe XpHUCTHAHCEHa. 3aluTa OT TEIUIOBOrO M3Iyde-
HUSL.

Ilepenaua Temna TemyONpPoBOAHOCTBHIO. Temmepa- TK1, K2
TypHOE TI0JIe, N30TEPMHUYECKHIE TTOBEPXHOCTH, T'PaJIH-
€HT TeMIeparypbl. 3aKOH TerIonpoBoaHocTH Dyphe.
HubdepennmanbHoe ypaBHEHHE TETUIOMPOBOIHOCTH
B TBEPJIOM Tele. TermnonpoBoAHOCTb B IJIOCKOH U ITH-
JIMHAPUYECKON CTEHKax. TepMHUUYEeCKOEe CONMPOTHUBIIEC-
Hue. Temonepenaya yepes MIOCKYI0 M LUWIMHApUYE-
CKYIO CTEHKH. TerIon30JsIus.

DK3amMeH
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Ilepenauya Tena kouBekuueii. JudpdepennmansHoe
YPaBHEHHME TEIUIONPOBOAHOCTH B TEKy4Yed Cpene.
VYpaBHEHHE CILIOIIHOCTY IOTOKA. Y paBHeHUs HaBbe —
Crokca. lu¢depenuuanbHble ypaBHEHUS! KOHBEKTUB-
HOTO TeriooOMeHa B Oe3pasMepHoi ¢dopme. Yucna
noxo0us. YcinoBus mojaoOusi TEIUIOBBIX IPOLIECCOB.
MeTto/ aHanu3a pa3MepHOCTEH, OO BUJ KPUTEPH-
QJIbHBIX COOTHOUIEHWH KOHBEKTUBHOI'O TEMJI00OMEeHa
€CTECTBEHHOM M BBIHYKICHHOW KOHBEKLIMEH, HEKOTO-
pBIe KpUTEpUAIbHBIE COOTHOIICHHUA. Temnooraada B
KaHaJie TOCTOSIHHOI'O IONEPEYHOI0 CEYEHUs IPOou3-
BOJIbHOW ()OpMBI, U3MEHEHHE TEMIIEpaTyp >KUIKOCTH
U CTEHKU KaHaJla, TEMIIEPAaTypHOT0 HANopa u MJI0THO-
CTH TEIUIOBOTO IMOTOKA B IPOJIOJIBHOM CEYEHUH KaHa-
na. CpenHenHTerpajbHble 3HaueHUs Kodddunmenra
TEIUIOOTAAaYM M TEMIIEPaTypHOrO Hamopa B KaHaje.
Jlorapudmuueckuii TemreparypHslii Harmop. YacTHbIi
Clly4ail HECTal[MOHAPHOTO KOHBEKTHUBHOI'O TEIJIO00-
MEHa TBEPJOIo TeNa ¢ TEKy4eH Cpesloil.

K1, TIK2

DK3aMeH

NuTencupuxkanus Temjioo0MeHa KOMIIOHEHTOB
PDOA. Pa3Butue moBepxXHOCTH TemIooOMeHa MyTeM
opeOpenus. Ilepegaua TenaoBoro noroka yepes mnps-
MOYTOJIbHBIE M KpyTible pedpa. Onrtumusanus opeod-
penus. KoHdurypupoBanue TEIIOOTBOJIOB Ha IIO-
BEPXHOCTH U B 00bEME MEYaTHOW IIAThl JIJIsl UHTEH-
cU(UKALMU TEIUIOOTAAYH 3JIEMEHTOB I1€YaTHOTO MOH-
Taxa.

K1, IIK2

DK3aMeH

Tensioo0Mennble anmapartbl. Kiaccuduxauus ten-
JI0OOMEHHBIX aNnapaToB: KOHTAKTHbIE U TOBEPXHOCT-
Hble, PEreHepaTUBHbIE M pPEKylepaTUBHbIE TEMI000-
MEHHUKUA. BuIbpl peKynepaTUBHBIX TEIJIOOOMEHHU-
KOB: KOXYXOTpyOHBIE U IJacTUHYAThIE TEIIOOOMEH-
HUKH, UX JIOCTOMHCTBA U HeNOoCTaTKH. OCHOBHBIE CO-
OTHOILICHMS, ONMCHIBAOLINE TEIUIOOOMEH B peKyIepa-
THBHOM TEIJIOOOMEHHHKE B PEKUME MPOTUBOTOKA.

K1, TIK2

DK3aMeH

O0mme nNpUHOMNBI pacyeTra TEeMIEPATyp MOJY-
NPOBOJHNKOBBIX KOMIIOHEHTOB PJA B kopmyce.
TeroBoe CONPOTHBICHUE «KpUCTALT (HEepexon) -
KOPITyC», «KpUCTAILI (IIEPEX0M) — OKpYy Karolas cpe-
na». OcoOEHHOCTH MPUMEHEHMS ATUX XapaKTEPUCTHK
B 3a/Jadax pacyeTra TEIJIOBBIX PEKHUMOB IOJIYIIPOBOI-
HUKOBBIX KOMIOHEHTOB POA.

K1, TIK2

DK3aMeH

JlabopaTopHBIil NPAKTHKYM

/o

HaumenoBanue 1abopaTopHbIX [lepeuens hopMupyeMbIx
pabot KOMITETEHITHHA

BKCHepI/IMeHTaHBHOG OIpEeaACIICHUC KO-
3(1)(I)I/II_II/ICHT3 HU3JTy4YCHU TOBCPXHOCTH.

K1, TIK?2
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M3y4yeHne METOMOB M3MEPEHUS IJIOTHO- IIK1, 1IK2
2 CTH TEIUIOBBIX IOTOKOB M CONPOTHBIIE-
HUSI TEIJIONepeiaue MaTepUaioB
Teoperndyeckoe ¥ OIKCIEPUMEHTAIBHOE TK1, I1K2
3 ornpezeacHne Kod(pPHUIUEHTa TEII00T-
Jla4i BO3IYIIHOTO pajlaTtopa B PEKUME
€CTECTBEHHON KOHBEKIIMU
DKCIIEpUMEHTAILHOE OIpEeIeIeHue KO- 1K1, TIK2
4 3¢ duIreHTa TEIUIOOTIA4Yd BO3LYIIHOTO
paguartopa B PEXKHME BBIHYXICHHOW
KOHBEKIIUH
IMpakTHyeckue 3aHATHS
Ne Tema st [lepeuenn (bopMHp}/eme
o/ KOMITETECHITH
[IK1, IIK2
1 [Tepenaya Teruia U3Iy4eHUEM
[IK1, IIK2
2 [epenaya Teria TEIIONPOBOIHOCTHIO
MojenupoBaHue mpoiecca cTaduIm3a- T1K1, ITK2
3 [[MH TEIUIOBOTO PEXHMMa ra3opa3psiIiHo-
ro Jia3epa ¢ y4eToM TEIJIOOOMEHa H3-
Jy4YE€HHEM M KOHBEKIIUEH
MonenupoBanue pacrpeaesicHusT TeM- 1K1, ITK2
4 nepaTtypsl B OCHOBaHUHM M peOpax BO3-
JYIIHOTO pPajHaTopa B PEXKUME ecTe-
CTBEHHOH KOHBEKIIMU
OxnaxaeHWe MOIIHOW  PagHOdIIeK- 1K1, ITK2
5 TPOHHOW amnmapaTypbl. JIByXKOHTYp-
HBIE JKHJIKOCTHBIE CHUCTEMBI OXJIaXKIe-
HUSI
5 Pacuer Temmneparypbl KpucTajlia moiry- IIK1, ITIK2
IPOBOJHUKOBOTO yCTPOMCTBA
Kypcosoii npoekt
Ne Tema [lepeuens hopMupyeMbIx
/1 KOMIIETEHIIN I
«Pacuer  cucteM  JIBYXKOHTYPHOTO
1 KHUJKOCTHOTO OXJIAXJICHHS YCTPOMCTB K1, TIK2

3HCKTpOHHOI>i TCXHUKU»

2. Kpurepuu onleHUBAaHUS KOMIEeTEHIU

1. YpoBeHb yCBOCHHS MaTepualia, MperyCMOTPEHHOTO MPOrpaMMON.
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2. YMeHHe aHaIu3upoBaTh U3JIaraéMblil MaTepurall.

3. YmeHue YCTaHaBJIMBATh NPUYNHHO-CJICICTBCHHLIC CBA3H.

4. OTBeTHI Ha BONPOCHI: MOJIHOTA, aPTyMEHTUPOBAHHOCTh, YOCKIEHHOCTb.
5. KauecTBo oTBeTa: 00111ast KOMITO3UIIUS; JIOTHYHOCTE; dPYIUIIHSI.

6. Mcnonp30BaHue JOMOTHUTEIBHOM IUTEPATYPHI.

3. llIkana OICHUBaAHUA JTJIA OCl)OpM.]'IeHI/Iﬂ HTOroBOIO0 3K3aMCcHa
Mo ITMCIHMIIJIMHE

OTBeT Ha 3K3aMEHE OIL[CHUBAETCS MO 4-X YPOBHEBOW CHUCTEME: OTIHMYHOY», «XOPOILIO,
«yZIOBIICTBOPUTEIBHOY, «HEYJOBICTBOPUTENBHOY». [IpH 3TOM B HE3aBUCHMOCTH OT YPOBHSI
YCBOGHHSI MaTepHajia OlleHKa HEYAOBJIETBOPUTEIILHO BBICTABIISECTCS B CIIydae, €CIU CTYJICHT
HE BBINOJHUI J1TabopaTopHbIe PabOTHl W/MIM MPAKTHUECKHE 3aJaHUs, IPEITyCMOTPEHHBIC
y4eOHBIM rpauKoM.

4. MeToauveckue MaTepHAJIbl, ONIPeIesIsIoIIHe MPoueIypPbl OlleHHBAHUS
3HAHUI, yMeHH i, HABBIKOB M ONbITA 1eSAITEJIbHOCTH, XapaKTepu3ylouue
Tanbl GOPMHUPOBAHNSI KOMIIETEHIIH A

[Ipu ompeneneHUN ypoBHS SK3aMCHAIIMOHHOW OIEHKU CIEAYyeT UCXOIUTh U3 OOIIeIpH-
HATBIX TPEOOBAHMIA:

— OLIEHKU «OTJINYHO» 3aCiy’KUBAET CTYACHT, OOHApYKUBIIUN TITyOOKO€ 3HaHHUE Y4eOHO-
MPOrpaMMHOT0 MaTepHalia, YCHEIIHO BBIOJHUBIINN BCE MPOTrpaMMHbBIC 3aJaHMs, YCBOMUBILUN
OCHOBHYIO U JIONOJHUTENBHYIO JINTEPATYPY.

— OLIEHKU «XOPOILI0» 3aCITyKHBAECT CTYJICHT, BHIIIOJHUBIINI BCe MPOrpaMMHBIE 3a/JaHus,
YCBOMBILHK OCHOBHYIO JIUTEPATypy M OOHAPYKUBLIMI JTOCTAaTOYHO IIOJIHOE 3HAHUE y4eOHO-
POrpPaMMHOT0 MaTepHaia.

— OIICHKU «YJOBJIETBOPUTEIBHO» 3aCTY>KUBAET CTYJIEHT, CIPABIISIOLIUICS C BHIIIOJHEHU-
€M MPOTPaMMHBIX 33JJaHUM, 3HAKOMBIN C OCHOBHOMW JIUTEPaTypoi, OOHAPY>KUBIIUI 3HAHUS TIPO-
rpaMMHOTO MaTepuaia B 00bemMe, HeOOXOAMMOM I TalibHEWIel yueObl U mpencTosiieii padbo-
ThI IO TIpodeccuu.

— OLIEHKA «HEY/I0BJIETBOPUTENIbHO» BBICTABIISETCS CTYACHTY, OOHAPYKUBILIEMY IIPOOEIBI
B 3HaHUSX NPOrPaMMHOIr0 MaTepuaa.

5. TunoBbie KOHTPOJIbHBIC 3aIaHUA UJIX UHBIC MaTCPHAJIbI

Tumnossie KOHTPOJIBHBIC 3aJIlaHU BKIIFOYAKOT B ceOs NEpCUCHb BOIIPOCOB K UTOT'OBOMY 3K-
3aMCHY IO JUCHUIIJIMHEC U MEPCUYCHb BOIIPOCOB JIA CaMOCTOSATEIbHOM IMOATOTOBKHU CTYACHTOB.

5.1. Bonpocsl K 3K3aMeHYy 10 JMCIHUIIIMHE

1. BausiHMe TETUTOBOTO PeKUMa Ha HA/IEKHOCTh M BBIXOJHBIE TTapaMeTpsl mprdopos. Oc-
HOBHBIE BHJIbI TEIUIONEPEAAYH, UCIOIb3yeMble B CUCTEMaX OXJIAXKJEHHS 3JIEKTPOHHBIX MPHOO-
pOB.

2. 3akonsl Kupxroga, Crepana — bonbumana, Buna u JlamOepra.

3. ®opmyna [1naHka.

3. TennmooObMeH Mexly aOCOTIOTHO YEPHBIMHU MOBEPXHOCTAMH. YTIIOBBIE KOA(PPHUIIMEHTHI
U3y 9ICHUSI.

4. TenmooOMeH Mexay 1uhdy3HO-CepbIMU TOBEPXHOCTIMH.

5. MeTtop «IydncTOro caiabioy», ypaBHEHHE XPUCTHAHCEHA.

6. 3amuMra OT TEIJI0BOrO U3JTyUeHHs.

7. TemnepaTypHOe 110J1€, H30TEPMHUYECKHIE TOBEPXHOCTH, TPATUCHT TEMITEPATYPHI.

8. 3akon TemnonpoBogHOCTH Dypbe. JuddepenpanbHoe ypaBHEHHE TETIONPOBOIHO-
CTH B TBEPJIOM TeTIe.

9. TenyoNpPOBOAHOCTD B TUIOCKON M LMJIMHAPUYECKON cTeHKax. TepMuueckoe conpoTus-



JICHHE.

10. Tennonepenaya yepes MIOCKYIO M HWIMHAPUIECKYIO CTEHKH. TerIon30IsIHs.

11. JIuddepennmanpsHoe ypaBHEHHE TEIUIONPOBOJHOCTH B TEKyuyed cpene. YpaBHEHHE
CIUTOITHOCTH MOTOKA.

12. Vpasuenus HaBne — CtOKCa.

13. uddepenunanbupie ypaBHEHHS KOHBEKTHBHOIO TeriooOMeHa B Oe3pa3MepHOi
dopwme. Yucna nmogodus.

14. YcnoBust mogo0us TETIOBBIX MPOIIECCOB.

15. Meron aHanu3a pa3MepHOCTeH, OOIIM BUJT KPUTEPUATbHBIX COOTHOIIEHUN KOHBEK-
TUBHOTO TEIIOOOMEHA €CTECTBEHHOW U BBHIHYKJICHHON KOHBEKITUEH.

16. TerooTnaya B KaHalile TOCTOSTHHOTO MONEPEYHOr0 CEYEHUS MPOU3BOJIBLHON (OPMBL.
M3MeHeHne Temreparyp *XHIKOCTH W CTEHKH KaHajla, TeMIIEpaTypHOTO Hamopa W IUIOTHOCTH
TEIUIOBOTO MIOTOKA B POAOIHHOM CEUEHUU KaHaa.

17. TennooTnaya B KaHaJle TIOCTOSHHOTO MOMEPEYHOTO CEYCHHUsSI MPOU3BOIBHON (hOPMBI.
CpenneunrerpaiabHble 3HaUeHUS KOAPUIIMEHTa TEIUIOOTIa4H U TeMIIEpaTypHOro Haropa B Ka-
Haue. Jlorapudmudeckuii TeMnepaTypHbIi Harop.

18. YacTHblil ciayyail HECTAIIMOHAPHOTO KOHBEKTHBHOI'O TEIJIOOOMEHA TBEPIOro Tela C
TEKy4el Cpelon.

19. Ilepenaua TemnoBOro MOTOKA 4Yepe3 MpsIMOyrosibHoe pedbpo. Ontummsanus opedpe-
HUSL.

20. Ilepenaua TemIoBOro MOToKa uepe3 Kpyrioe pedpo. OntuMusanus opeopeHus.

21. KondurypupoBaHue TEIJIOOTBOAOB HA MOBEPXHOCTH U B 00BEME NMEUATHOMW IIAThI
JUTSL ”HTEHCU(UKALIUY TETIOOTJa41 JIEMEHTOB MEYaTHOTO MOHTAXKa.

22. Knaccudukanusi TerIooOMEHHBIX alliapaToB: KOHTAKTHBIE M MTOBEPXHOCTHBIE, pere-
HEPATHUBHBIE U PEKyIEpaTUBHbIE TEIJIOOOMEHHUKH. BUIbI peKynepaTuBHBIX TEMIOOOMEHHUKOB:
KOXKyXOTpYOHBIE ¥ TUTACTUHYATHIE TEIUIOOOMEHHHUKH, UX JJOCTOMHCTBA U HEJJOCTATKH.

23. OCHOBHBIE COOTHOIIIEHHUS, ONMCHIBAIOIINE TEIUIOOOMEH B PEKYyNEepaTHBHOM TEII000-
MEHHHKE B PEKUME MTPOTHBOTOKA.

24. O6ue NpUHIMUIBI pacyeTa TeMIIepaTyp MOIyHPOBOJHUKOBBIX KOMIIOHEHTOB POA B
Kopryce. TermmoBoe COMPOTHUBIIEHUE «KpUCTALT (MIEPEX0d) - KOPIYC», «KpUCTALT (MIEPexo) —
oKpy»katomias cpea». OCOOEHHOCTH NMPUMEHEHUs ITHX XapaKTEepUCTHK B 3ajayax pacueTa Terll-
JIOBBIX PEXMMOB TTOIYIPOBOJHIUKOBBIX KOMITOHEHTOB PDOA.

5.2. Bonpocsl 1J1s1 cCaMOCTOATEIbHOM padoThl 0 AMCHHUIINHE

OcCHOBHbBIE 3aKOHOMEPHOCTH TEIJIOBOrO H3iydeHus: TermnoodmeH mexay audgysHo-
CepbIMU TOBEPXHOCTAMHU. METOA «JTy4HCTOrO cajib10», popMmynna XpucTHAHCEHA.

3akoH TerionpoBoaHOCTH Dypbe. TermnonpoBOAHOCTh B MHOTOCIIOWHOM TUIOCKOW U 1U-
JUHApPUYECKON cTeHKe. HectanmonapHble MpoLeccsl TEIUIONEPEIadH.

VYpaBHenue Ttemnootaaun HeioToHa — Puxmana. DKBUBaJCHTHBIM JUAMETP, PEXUMBI
JIBIDKEHUS JKUIKOCTH, €€ CPeIHss TeMIepaTypa, MacCOBbI M 00beMHBIN pacxobl. TemnooTnaua
B KaHaJlaX IpU BBIHYKJIEHHOW KoHBeKIMHU. KoadduiueHT Tpenus, nepenaj JaBieHHUs] B KaHa-
Jax.

CrniocoOslI moBeIIeHUs 3PPEKTUBHOCTH TeII000MeHa. OnTUMHU3anus opeOdpeHusl.

VYpaBuenus teriooomena. Koagduuuent ternnonepenaun B TemnoooMenHuke. CpenHe-
jorapudmuyueckas pa3HOCTb TEMIEPATYP.

I[IpunoxeHne cocTaBull
K.T.H., 1o11. Kadeaps! [13J1 A.A. ©edenos

3aBenywoumuil kapenpoi
«ITpombIlTIEHHAS ATEKTPOHUKA» C.A. Kpyriios
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