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Y4yeOHas mporpamMma CoOCTaBjeHa Ha OCHOBe 00pa3oBaTEeNbHOIO CTaHAApTa IO
crielMaIbHOCTH Bbiciiero oopasoBanus OCBO 6-05-0713-02-2023 u yyebGHOro rmasa
cieuanbHocTH  6—05-0713-02  «DnekTpoHHBIE  CHUCTEMBI M TEXHOJIOTHU»
(peructpaumonHsiid Ne 15-23/yu. ®KHD ot 04.04.2023 r.)

COCTABUTEJIb:

Imutpuit AnekcanapoBud JloBrsiio, AoueHT Kadeapbl SHEPreTMKH M 3JEKTPOHMKH
yupexzaeHuss obpa3oBaHus «llomomkuii rocyaapCTBEHHBIH YHHMBEPCUTET HMEHH
EBdpocunnu [lonoukoit», K.T.H., JOLEHT

PELIEH3EHTDI:

Anexcannp BuranseBuu Henun, rnaBusiii unxenep OAO «M3mepurensy;

HNpuna BponucnaBoBHa bypadeHok, AoLEeHT kKadeapbl MaTeMaTMKU U KOMIIBIOTEPHOMH
Oe3omacHOCTH yupexaeHuss oopazoBaHus «llononkuii rocyaapCTBEHHBIM YHUBEPCHUTET
uMeHu EBdpocunuu [lononkoit», K.T.H., JOLIEHT

PEKOMEH/IOBAHA K YTBEPX/IEHHIO:

Kadenpoit sHepreTHKM | 3JIEKTPOHHMKH YyupexaeHus oOpa3zoBanus «llonoukwuit
rocyapcTBeHHbIN yHUBepcUTeT MeHH EBppocunnn [lononkoin»
(npotokon Ne /% ot o4, 72 2023r.);

Mertoauveckoii KoMHCCHel (aKyJibTeTa KOMIIBIOTEPHBIX HayK M 3JIEKTPOHUKH
yupexaeHuss oOpa3zoBaHusi «llojoukuii rocy1apCTBEHHBIH YHUBEPCUTET HWMEHHU

Esdpocunnu [Tonouxoin»
(npotokon Ne 7 or 7% 72 2023r.);

Hay4Ho-MeToIuuecKum COBETOM yUpexX1eHus oOpa3zoBaHus «ITonouxuii
rocyIapCTBEHHbIH yHHUBepcUTeT UMeHH EBdpocunnu [Tonouxoi»

(nporokon Ne 5 ot L7 7. 2023r).
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MMOSICHUTEJILHAS 3AIIUCKA

Ilesin w1 3a1a4M AHCUMILIHHBI.

OCHOBHOI 1eJIBIO NIPENOJIAaBaHMUs JIMCUMIUIMHBL SBJIACTCS U3YUCHHE CTY/ICHTAMH
(PU3MKO-XMMUYECKMX OCHOB (DYyHKIIMOHMPOBAHUS MUKPO- H HAHOYJIEKTPOHHBIX CTPYKTYP,
> (PEKTOB ¥ 3aKOHOMEPHOCTEHN CIUIOLIHBIX CPEJl, KOTOPBIC TPOABIIIIOTCA M UCTIOJIB3YIOTCS
Npy M[POM3BOJCTBE M OIKCILIyaTallH HJIEKTPOHHON  armaparypbl, oTJinyatoleuncs
BLICOKMMHM MOKA3aTeJISIMU T10 BBITIOJIHAEMbIM (PYHKIMSAM W Ka4yeCTBY, MaccoradbapuTHbIM
okazaTesasiM M HaJeKHOCTH, YHH(HUKAIMU IPOLECCOB M ABTOMATH3AlMH - HX
[IPOCKTUPOBAHMSI.

3ajaumn U3ydyeHus JUCIHUIIIAHDI

JUsist TOHUMAHUST IPUHIIMIIOB JICHCTBUS DJIEKTPOHHbBIX npubOpOB, TEXHOJIOIHH HX
[POM3BO/ICTBA M BO3MOKHOCTH MX MCHOJIb30BAHUS B HOBBIX pa3paboTKax dJICKTPOHHOI
annaparypbl CTYJIEHT JIOJDKCH OBJIANICTh HEOOXOJIMMBIM KOMILIEKCOM (PU3UYECKUX U
SUMHUYCCKUX 3HaHui. B 2TOil CBsI3W, OCHOBHBIMHM 3ajadaMM H3y4CHHs JIMCIHILIMHDI
ABJISIOTCS:

— OCBOEHHE CTYJICHTAaMH COBPEMEHHBIX JIOCTHKEHHUI (PU3UUECKUX HayK, KOTOPbIC
cocTaBisioT (PyHJIaMEHT B peaju3alni 3aJ1aiHbIX GyHKIMIA OT/CNIbHBIMU DJIEMEHTaMK 1
KOMIIOHCHTAMH JIEKTPOHHOM arnmnaparypbl, a TAK)KE 3JCKTPOHHBIX YCTPOMCTB B LIEJIOM;

— [IOHUMaHWe CTyJIeHTaMu  CICHHAJIBHBIX (PU3UKO-XUMHUUECKHX  [TPOICCCOB,
yGHeKToB 1 SIBICHUH, KOTOpBIE JIGXKAT B OCHOBE POEKTUPOBAHMS, NPOU3BOJICTBA 1
JKCIUIyaTaliuy 2JIeKTPOHHOM 1 MMKPO?JIEKTPOHHOM arapaTypbl;

npuobperenue CTYJCHTaMH HaBBLIKOB MCITOJIL30BaHUS OCHOBHBIX
HIEKTPOPU3UUECKUX  TTPOLECCOB U SBJICHWI 1pu  pa3paboTke, TMPOU3BOJICTBE 1
yKCIUlyaTtald COBpeMEeHHOU IEKTPOHHOMN 1 MMKPOIJICKTPOHHOM armapaTyphbl.

JItsl  JIOCTMOKEHHs TIOCTABJIEHHOW 1eJIM W pelICHNMs MOCTaBJIEHHBIX 3ajlay B
pesysbTate  MU3ydeHusi  JAMCHMILIMHBI «DUBUKO-XUMHUYECKUE OCHOBBI  MHUKpPO- M
HAHODJICKTPOHUKU» CTY/ICHTBI JIOJIKHBI:

r umenb npeocmasieHue:

— 00 OCHOBHBIX (DM3UUECKUX SABJICHUSIX, JIEKAUIUX B OCHOBC (PU3UKO-XHUMHUYECKUX
[POIECCOB TEXHOIOTUH MUKPO- M HAHOIJICKTPOHHKH;

— 06 0cOOCHHOCTSX BO3JIEHCTBUS BHEIIHUX U BHYTPCHHHX NIecTabUIIM3UPYIOHIHX
paxTopoB Ha paboTOCIIOCOOHOCTD  MOJTYTPOBOJAHUKOBBIX MpuOOPOB M MHTErPAILHBIX
MHUKPOCXEM;

_ o0 MareMaTM4ecKhX MeTojax pelleHHus 3aja4y  [pH  [POCKTHPOBAHH
p-N MePexX0JI0B;

— 06 CylIeCTBYIONINX TEHJICHIMAX, HANpaBJICHUAX 1 [EepPCIeKTHBAX pa3BUTHS
HICKTPOHHBIX TEXHOJIOIHH;

» 3HAMDb:

— (pu3MUECKHE SIBJICHHUS, TIPOLECChl U 3aKOHOMCPHOCTH, faexkalme B 0CHOBE padoThl
p-N 11epexo/10B;

. MeXaHHUYeCcKHe, DJIeKTpUUEeCKUe ¢ TCIUIOBbIC CBOMCTBA [MOJIYIIPOBOJIHUKORDBIX
MaTepUaoB;

— BUJIbI U TUTIbLI IIC(bCKTOB KpMC'l‘aJIHHL{CCKHX CprKTyp, BIIUSHUE TCXHOIOIMYCCKHX
PEKUMOB 00PabOTKHM Ha Ka4eCTBO oOpabaTbiBacMbIX [TOBEPXHOCTEH;
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— OCHOBBI MOJICJIHpOBaHUs  [porieccoB  AMGBQY3Un, HOHHOTO  JICTHPOBAHIA,
HTUTAKCHH;

~ METOJIbl [IPOTFHO3ZMPOBAHUSL COCTOSIHUS  MOJYTTPOBO/IHUKOBBIX  CTPYKTYP 1pH
BOICHCTBUM  JICCTAOMIM3MPYIOMIMX  (aKTOPOB — HAa  CTAAMSAX  H3TOTOBJICHHA "
HKCITyaTaLMH;

~ 30HHYIO TEOPHIO TBEPJIOTr0O TEJIA;

r YMemb UCNOJIb306AMb:

— COBpeMeHHbIE KOHCTPYKIMOHHbBIC MaTepualbl, MPUMEHACMBIC B MHUKpPO- |
HAHODJIEKTPOHHBIX CTPYKTYpPaX;

— THIIOBBIE TEXHOJIOTMUECKHE IMPOLECChl MOJIyueHHUs p-n-Mepexo/ioB. g dys3nio,
MOHHOE JICTHPOBAHUE, dTTUTAKCHIO;

> 8J1a0emn:
— METOJIaMH aHaJIM3a NPOTeKaHKs TOKOB B pea/IbHBIX P-N HMEPEXOJIAX,
> uMentb OnbIN:

— paboThI ¢ H3MEPUTENIBHBIMU [IPUOOPAMH;

— POrHO3ZMPOBAHMS TOBEJICHUSI COCTOSHMS MOTYNPOBO/IHIKOBLIX YCTPOUCTB Ha
OCHOBE pP-N MEPeX0/10B B pealibHbIX MPOMBILIIICHHBIX 00BbEKTaX;

 OCTAHOBKM  HAYYHO-HCCJIEJ0BATENbCKOH — paboThl 10 obecrieueHuIo
paboTOCIIOCOOHOCTH P-N NEPEXOJIOB MPH PATHIHBIX yCIOBIAX IKCIITyaTalluu.

JIMAarHOCTHKA KOMIeTeH M

Marepuail JUCLMILIMHBI HalpapBjicH Ha dGopmupoBaH#e CIENYIOUNX 0a30661X
npodeccuonanrbHbIX KOMREmenyuiL:

~ BIIK-8 AHaiu3upoBaTh BELIECTBA, MX CBOWCTBA, CTPOCHHC M TIPCBPAIHICHIT,
MpOUCXOJSllHe B pe3yjbraTe XHMHYCCKHUX peakiiii, pacCUUTHIBATL PE3YJIbTATDI
XUMHYECKUX pPeaKkiiMii B COOTBETCTBUM € 3aKOHAMH XUMHHU.

BITK-9 TlpumeHsTb OCHOBHBIC MNOHATHS M 3aKOHbI GU3MKKH JUIS U3YUCHUS

(u3nHIecKUX SBJICHUHI U IIPOLIECCOB.

— BIIK-11 TlpumeHsaTh 3HAEUA O du3nuecKoii MpUpojie ABICHUH W XUMHUCCKHX
[POIECCOB, OIMPEJICNAIONIMX  TEXHOIOTHIO  U3rOTOBJICHHS 3JIEKTPOHHBIX YCTPOHCTB.
(U3UKO-XHUMUYECKHE 3aKOHBI TPH pa3paboTKe U MPOU3BOJICTBE HIEKTPOHHDBIX YCTPOMCTB.

MecTo JAHCIHIIMHBI B 00pa30BaTe/IbHOM Nponecce

VyeGuas JUCIMIUIMHA SIBJSETCS CIIeHMalbHOM B TOJNOTOBKE HIDKCHEPOB 110
crienmanbHoctd 6-05-0713-02 «DneKTpOHHbIE CUCTEMbI M TEXHOJIOTHID?, OTHOCHUTCS K
MO IO «DU3MKO-XUMUAUECKHE OCHOBbI MaTCPHATIOB HJICKTPOHHUKID. M3yuaercs B pamMKax
roCyIapCTBEHHOI0 KOMITOHEHTA.

[lepedeHb AUCIMILIMH, yCBOCHNE KOTOPBIX CTYICHTAMH HEO0OXOAMMO JUTs U3y YCHUS
JIAHHON JIUCLMITIMHBI

|. dusnka — pas/ielibl MOJIEKYJISAPHOM (GU3MKK 1 TEPMOJIMHAMMKH, DJIEKTPOCTATHKH,
HJICKTPOMArHETH3MA, BOJIHOBOM ONTHKH, SJIEMEHTOB aTOMHON (DU3HKH M KBaHTOBOH
MEXaHHKH, 2J1eMEHTOB KBAHTOBOW CTATUCTHKH.

7 MareMaTHueckuii aHanu3 - pasjelibl JudGdepeHuaibHoro U NHTCrpajibHoro
UCUYHUCIICHHUS.

3. Xumust — 10JIyIPOBOJIHUKH.

Ha ochHoBe Kypca ©Oasupyrorcs —JIMCHMIIIMHBI «DNEeKTpOHHbIC  TIPHOOPBI.

«l IpoekTrpoBaHue W3CIHI HHTErpasIbHOM MIEKTPOHUKIY, « TeXHOIOTHUECKIE TPOHECCDI
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WHTErPAIBHOM  AIEKTPOHMKHY», «THIIOBbIE KOMIIOHEHTBI W JlaTHMKH KOHTPOJILHO-
JMAPHOCTHYECKMX  CpesicTB», «DU3Mueckne OCHOBBI IPOCKTHPOBAHMS  TIPOTPAMMIO-
VIPABIISIEMbIX 2JICKTPOHHBIX CPEJICTBY.

dopma 1osryueHus 00pazoBaHms — JiHEBHAs.

O6111ee KOJIUYEeCTBO YaCoR M0 Y4eOHOU JUCIMILINHE — 180, 13 HUX ay/IMTOPHBIX
80 (B TOM unclie JIeKIMK — 64 yaca, 1adopaToOPHbIC 3AHATHS — 16 yacoB). CamocrosTesbHasl
pabora cryjgenta — 100 uacos. TpynoeMKOCTh yueGHOM JIMCIMILUIMHBL — 5 3a4CTHBIX
CJIMHULL.

JlMcHMITIMHA U3y4aeTcs BO BTOPOM CEMECTpe.

dopma pOMeKyTOUHOM aTTeCTallii — SK3aMCeH.



6

COJIEP’)KAHUE YYEBHOI'O MATEPHAJIA

TEMA 1. OUBUKO-XUMUYECKHUE [TPOIECCDHI MWKPO- M
HAHODJIEKTPOHUKHN.
I. Knaccudukaipst (pU3HKO-XMMHUYECKUX ITPOLECCOB MUKPO- M HAHODJICKTPOHHIKH.
2. Marepuaibl 2JIeKTPOHHON TeXHUKH. CHJIBI CBSA3H B TBEP/IBIX TCJIAX.
3. Kpucrannuueckas — pemierka. Jlepekrbl  KpUCTAIMUYCCKUX  CTPYKTYD.

= e R

8.
9.

Jledbopmariusi.

DHepreTHuecKne ypoBHH U 30HbIL. IIprMecHbie ypoBHH.

Kunernyeckue siBlIeHUs: B 11Oy TTPOBOIHUKAX.

PexomOMHaIMsl HOCUTEJIEH 3apsijia B MOJIYITPOBOJ/IHHKAX.

Xumudeckas TEPMOIMHAMHUKA TEXHOJIOIHYECKUX NPOLECCCOB MPOU3BOJICTE
POC.

Terosble cBOiicTBa TBep/bIX Tejl. TersioBoe pacupeHme.

[TpOBOIMMOCT METAILIOB M CILIABOB. Y /I/IbHOE CONPOTHB/ICHHMCE.

10. DIEeKTPONPOBOHOCTD MOJY TPOBOHUKOB. CBEPXIPOBOJAMMOCTD.
| 1.IToBepXHOCTHBIE SIBJICHHUS B [10JIY IPOBOJIHMKAX. Dddekr noss.

TEMA 2. SIBJIEHMS1 B KOHTAKTAX.
12. KoHTakT 1noJryrnpoBO/IHUK-TI0JIy [IPOBO/IHHK. [ToreHmaibHbIi Oapbep.
13. HepaBHoBecHoe cocTosinue nepexo/ia. MIHKeKims 1 SKCTPaKIms.
14. XapakTepucTHKK p-n 1epexojia. EMKOCTDb 1epexo/ia. [ Ipoboii nepexojia.
15. HenkeKTHpyolie KOHTaKThl. TyHHEIbHBIH MEePeXo/L.
16. KOHTAKT METaJLI-[10JTyIPOBOAHUK. 3alMparoliie 1 aHTU3arparoiie KOHTakThb.
17. OcOBGEHHOCTH KOHTAKTOB METaJLI-MOJIy [IPOBOIHMK. OMHUYECKHIH KOHTAKT.
18. KoHTakT JByX MeTaUIOB. BHelmHssi ¥ BHYTPEHHsS KOHTAKTHAs PasHOCTh

[TOTEHIHAJIOB.

TEMA 3. MACCOITEPEHOC B MATEPHUAJIAX DJIEKTPOI [HOUW TEXHUKW.
19.3akoub! auddy3un. Mexanumbl Oy 3un.
20.OxHocramiinas ¥ JaByxcraauiinas Jwdgysus. Jlononanurebas byHKIMs

ommbok. Mynkuus ['aycca.

21.Monnoe  JierMpoBaHMe  TMOJYNPOBOJAHMKOB. ~ (Cxema riporecca  HOHHOTO

JICrupoBaHUsl. Kanannposa}me.

TEMA 4. CBOMCTBA CIUIABOB, AMOP®HbIX BEIIECTB, HOJIMMEPOB.
MAIHUTHBIE CBOMCTBA TBEPJ/IbIX TEJI. ®U3UMYECKHE [TPOIECCHI B
JINDJIEKTPUKAX.

79 OcoBEHHOCTH CILUIABOB, TMOJIMMEPOB M aMOp(HBIX BellecTs. Jlarpammbl

COCTOSIHHUS.

23. MarturHble CBOMCTBA TBEP/IbIX TEJI.
24. Jlusnexrpuyeckue cBoiicTsa TBep/ibIx Tedl. Honspusaiiust.
25. DyeKTprtecKas IPOBOIMMOCTD JIMAJICKTPHKOB. / [MDIIEKTPHUUECKHE TTOTCPH.

TEMA 5. DJIEKTPOXUMHWYECKHUE  TTPOLECCBI B TEXHOJIOI'MH
PAJIMODJIEKTPOHHBLIX CPEJICTB. JIETPAJIAITMOHHBIE TTPOLECCBL.



26.IIporiecchl ylalleHns! BELIeCTBa C IOBEPXHOCTH TBEP/10H (hazbl.

27. BausiHue 1poIeccoB B OKUCHBIX CJIOAX HA CBOMCTBA MOJTYTIPOBO/IHUKOBBIX
1pudOpPOB.

28. JledexThl B MeTaJIIaX M ITOJIYTIPOBO/IHUKAX.

TEMA 6. ®PU3NYECKUE SABJIEHMS B TOHKHUX TTJIEHKAX.
29.CBoiicTBa U 0OCOOEHHOCTH (POPMUPOBAHUS TICHOUHBIX MUKPOIJICKTPOHHBIX
CTPYKTYP.
30. DnurakcHaibHble TUIeHKH. [ IeHKH 21eMeHTOOPraHUYeCKUX COe/IMHEHHUH.
31.®usnyeckue CBOMCTBA TOHKUX TUIEHOK. MexaHu4vecKkast pouHOCTh IJICHOK.
32.9neKkTpryecKas IpOBOJAMMOCTD IJICHOK.



YyeOHO-MeToAHYecKas KapTa yu4eOHOH AHCUHILIHHbI
«DUINKO-XHMHYECKHE OCHOBbI MHKPO- H HAHOYJIEKTPOHUKHY
Jlnesnasi popMa 1OJYUEHHS BbICIIEro 00pa3oBanusi
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Kpuncrannnueckas  peterka.  JlepekTbl  KpUCTAIHUECKUX  CTPYKTYP.
Jlepopmaiius.

. Anuszorponmusi.

2. Unaekesl Muniepa.

3. Toucunble ¢ JWHEHHbIE Je(PEeKTbl  KPUCTAIIMYECKHUX  CTPYKTYP.
4, Jlncnokatu. [lepemetiienne MCa0OKalmii.

5. Jlepopmarnns.

6. Ipesen npounoctu. [peien TekyuecTy.

7. Ynpyras aepopmauns. [lractuieckas nedopmatius.

DHEpreTHIecKne ypoBHH 1 30HbI. [IpUMECHbIC YPOBHH.

I, DuepreTuueckue YpoBHH.

2. 30Ha NPOBOJAMMOCTH.

3. Banenthas 3o0Ha.

4. 3anpeuienHas 30Ha.

5. 30HHbIC AMArPAMMbl METAJJIOB, AMYJICKTPUKOB M M0JYTPOBOHNKOB
npu T=0 K.

6. [IpumecHbie YPOBHH.

7. Tlepexo/ibl HOCHTENIeH MEXILY 30HaMH.
8. PaboTa BbIX0OJ1a YJICKTPOHA.

Kinernueckue sBjieHus B nojaynpoBoJAHHKaxX.

| Konuenrpatnsi HocuTeei 3apsja.

2. 3aKOH JICHCTBYIOUIMX MaccC.

3. OCcHOBHbIC H HEOCHOBHbIC HOCUTEJIH 3aps/ia.

4. T1oIBUIKHOCTb HOCHTEJIEH.

5. Bpems csoGoanoro npodera Hocuresneii.

6. Jlpeiidy nocureneii.

7. MexanusMbl paccestHusi: Ha KosieOaHusIX PeleTKU, Ha MPUMECHX, Ha
CTPYKTYpHbBIX federrax.

PekomOuHaims HocuTeseit 3apsjia B noJynpoBoJH1Kax.
I HepaBHoBecHbIe HOCHTENH 3aps/ia i MX OCHOBHBIC XapaKTCPHUCTHKH.
2. VenoBue 1eKTPUYEeCKOoi HEHTPabHOCTH 1101y NPOBOAHMKA.

3. Bpemsi skn3H1 HEPaBHOBECHBIX HOCHTEJICH 3apsia.

4. BeposaTHOCTb PEKOMOMHALIMK YJIEKTPOHOB 1 JILIPOK.

5. Koo(pdmument pekomOuHaLmm.

6. Mek3onnas pekoMOHHalMs HocuTe et 3apsa.

. PexomOuHaims uepes jokKajabHble yPOBHH.
_O(PEKTHBHBIC HEHTPbI PEKOMOHHALIMN.

9. [losepxHocTHas peKoMOMHALNS. -

o

o

(¥8)

Jlabopatophas  paGota. H3mepeHne BPEMEHM OKH3HH  HCOCHOBHBIX
nocurteseii 3apsiia B oy poBOIHUKAX.

|- MeTos1 NOJABUKHOTO CBETOBOIO 30H/1A.

2. MeTo/1 MOJLYJISILIMK TIPOBOIMMOCTH B TOUCHHOM KOHTAKTE.

HocuTeeil 3aps/ia B noJly npoBOAHUKAX.

. METOL «11OJIOUKHY.

2. Meros cnaja nociaentpkekunontoi DJ1C.

3. Oupe/elieHne BpEMEHH JKU3HM HEOCHOBHDBIX HocHTeNel 3apsiia B
110J1y IPOBOIHUKOBBIX CTPYKTYpax.

N

S (SR

I'eHepaTop UMIY/1bCOB, |

['eHepaTop UMIY1LCOB,

YMK,

MYJbTUMEAUHHASA

YMK,

VMK,
MYJIbTUMEAUHHAS

MYJbTUMEAUNHAA

VMK,

MYJbTUMECIAUNHAA

(@)

ocuuniorpag,
NOJIyPOBOJAHHKOBBIE |

ocuunnorpad.
101y IPOBOAHNUKOBbIE

J

J

J

Npe3CHTALINA, MPpEe3CHTALINA, Npe3eHTAUNSA,

Npe3eHTAlLHNA,

]

CJIUTKHU U JHObI

CJAUTKH U IHObI

[11,14]

[4,8,11]

[16]

[16]
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NPe3CHTALMA,

NPEe3CHTALNA,

S NPE3CHTALMNA,

Npe3CHTALNA,

NPpE3CHTALNA,

sl IPE3CHTALNA,

NPE3CHTALMA,

2 314 B T 6
Xumuueckas TEPMOAMHAMHKA TEXHOJOTMYECKHX MpOLECCOB -
npoussosicTa POC. b
|. BIpOICHHbBIE 1 HEBBIPOK/ICHHbBIC CHCTCMBbI. ’ £
2. Mepmuonbl 1 0030HbI. o ) é Q
3. XuMHUecKuii noTeHumnal. B S =
4. Yposetb Pepmu. Z
5. YciioBUE HEBBIPOKIEHHOCTH. =
6. Cratnueckne QyHKUMK pacrnpe/iesieHus. ) 72
Tennosble cBoiicTBa TBEPAbIX Tesl. TennoBoe paciiMpeHme.
|. BHyTpeHHIe 1 BHEIIHUE TEMIIEpaTypHbIC N0, =
2. Tenosbie KosieOaHus pelieTKy. g
3. AKyCTHUCCKHE 1 ONTHYECKHE KoJieOaHns pelieTku. U=
4. llpencrasienne o poHOHAX. > ) ; 3
5. Temneparypa Jlebas. N S
6. 3akon Jlronoura u [1Tu. 3
7. MexaHu3mbl TerjionepeHoca. ;
8. TerutoBoe paciinpeHme. -
9. KoappuumnenT JIMHEHHOTO paclunpeHis. N B
[TpOBOAMMOCTh METAJLJIOB H CILUIABOB. Y JIC/IbHOE CONPOTHBIICHHC. «
|. VieabHas npoBOJAMMOCTb. =
2. Jlinna cBobo/Horo npobera. of 51
3. VeinbHoe CONpoOTHBIICHHE. 5 y - 2
4. Mexanu3m paccesiius Ha npumecsx. e~
3. DICKTPOH-YIICKTPOHHOE paccesHue. S
=
)ACKTPONPOBOAHOCTD 110y POBOAHNKOB. CBEPXIPOBOANMOCTS. =
|. DACKTPONPOBOAHOCTL COOCTBEHHbIX MOJY IPOBOJAHHKOB. 2
2. TemnepatypHast 3aBUCUMOCTb YJICKTPONPOBOAHOCTH. s
3. TemneparypHblii KOYGOUUHEHT Y1€TIbHOTO CONPOTHBIICHNS. 5 . ;‘ ;
4. Tlousitne 0 TEPMOPE3NUCTOPE. - = <
5. Mexann3m BO3HMKHOBEHHUS CBEPXTIPOBOAMMOCTH. E
6. Iapbl Kynepa. é\
7. 30HHas uarpaMma CBEpXIpoBOAHHKA. R
[10BEpXHOCTHBIC SABJICHUS B MOJYNPOBOIHHKAX. ekt noas.
|. JleOGaeBckas JUIMHa. =
2. DddexT noss. g
3. D(QdeKT nos B NPUMECHBIX MOJYPOBOIHNKAX. =
4. TTOBEpPXHOCTHbIC YPOBHU. " . ;‘ ;
5. losepxHocTHas peKoMOUHALLNS. - ~ é
6. Bausiine  cOCTOAHMS  MOBEPXHOCTH HA  MEXaHHYECKHe  CBOFCTBA 2
MaTepHaloB. Z
7. Peskim oboratietust. Pexnm o0eHeH s, .
8. Musepceus THNa npoBoAMMOCTH. N G
sIBJieHnst B KOHTAKTaX. 1 551 T R
KonTakT nosynpoBoAHUK-110J1YIPOBOHUK. [TorenumanbHblii 6apbep. ]
| Knaccudukaiins KOHTaKTOB. =
2. 'OMO-~ 1 reTeponepexo/ibl. o 5
3. DNEKTPOHHO-IbIPOUHBIH EPEXOL. ) 2 e
4. CHMMETPHUHbBITT 1 OTHOCTOPOHHHIT EPEXOJIbI. > E
5. oTtenmanbhblit Gapbep. =
6. 30nHas arpaMma rnepexojia B paBHOBECHOM COCTOAHUH. =
HepagrosecHoe coctosiine nepexoa. MHKeKLms n OKCTPaKIUms. o
|, OcOGEHHOCTH TIPAMOrO 1 00PaTHOTO BKIIIOYEHHS P-N MEPEeXo/ia. T
2. MHKeK1MA 1 OKCTPaKLLNS. Uz
3. MicKpuBJieHHE  YHEPreTHYECKUX  30H  1pu  MPsAMOM ¢ obpaTHOM | N ;E §
BKJIIOYCHIN P-n [Iepexo/ia. S
4. Pacnpesiesienne KOHIEHTPALMK HOCHTE el P NPAMOM | o0paTHOM 'ré
BKJIOUCHIN 11EPEXO/IA. L_ ;\

[10,11,14]

[1,4,6,10]

[1,4,6,10,13,14]

*
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XapakTepueTkn p-n nepexosa. EMKoCTh nepexoa. [TpoGoii nepexoa.
|. BollbT-amnepHas XapakTepucTHKa p-n nepexoia.

2. TenuoBoii TOK.

3. JlnpepernmanbHoe ConpoTHBICHHNE.

4. Emkocthb nepexoa. bapbepras u andysnonnas eMKOCTb. Ouenka
GapbepHoil eMKOCTH pealibHOro nepexoia.

S. TlpoGoii nepexosia: noJeBoii, NABMHHBIH, TEMJIOBOI, MOBEPXHOCTHbIH.

N

YMK,

HentkeKTHpyIoline KOHTaKThl. TyHHEIbHbIH NEPEXOL.
I HenKeKTHPYIOIINEe KOHTAKThI.

2. TyHuebHblii 1EPexo/L B PABHOBECHOM COCTOAHNH.

3. dopmuposanue BAX TyHHEIBHOTO NEPEexo/a.

4. 30HHbIE AMArPAMMbl TYHHEJIBHOTO 11EpexXo/ia.

5. Orpunarenbroe 1P depeHimnanbHoe ConpoTHBICHNE.

38}

YMK,

MYJIbTH MeaunuHas

KOHTAKT MeTasui-MoJynpoBOAHNK. 3anuparoiline W aHTH3anupaiolne
KOHTAKTbI.

|. VeioBre paBHOBECHS B IIPUKOHTAKTHOM 00n1acTy.
2. 3anupaloine 1 aHTH3anMpatoLine KOHTaKThl.

3. Venosus  BO3HUKHOBEHMs — 3alMpaloliux  u
KOHTAKTOB.

aHTU3anuparoumx

N

YMK,

MYJbTUMEANUHUHASA

|, BoInpsiMJsiioni KOHTaKT.

2. Tpsamoe 1 00paTHOE BKJIIOUEHNE KOHTaKTa METall — 10J1y IPOBOJIHHK.
3. OMMUCCKHUI1 KOHTAKT.

4. 30Hnas AMarpaMMa OMUYECKOro KOHTAKTa B PABHOBECHOM COCTOAHMA,
NP IPAMOM W 00PaTHOM BKJIIOUCHHH.

VMK,

‘\.\l\'JIbTH.WC;lHHHa

KOHTAKT ABYX META/IOB. BHEWINAS 1 BHYTPEHHSAA KOHTAKTHAA pasHOCTH
1OTCHILHAJIOB.

|. Knaccuukatis MeTalIMieCKHX KOHTAKTHBIX CHCTEM.
2. KonrakTHas pa3HOCTb MOTEHIIHATIOB.

3. DHepreTHieckne  idarpaMmbl - JIBYX
VCTAHOBJICHNS JINHAMIYECKOTrO PaBHOBECHS.
I, Bueuitsisi 1 BHYTPEHHssi KOHTAKTHAs Pa3HOCTh MOTCHIHAIOB.
. [lepexoiHoe conpoTHBICHHE.

6. TenaoBoit peyKUM KOHTaKTa. -
Maccornepenoc B marepuajax JNEKTPOHHOI TEXHUKH. |

MeTajuloB  J10 W 1nocie

‘N

Jakonbt Andy3un. Mexanusmbl anphysum.
I Ipunmenenne andydysnm B TEXHONOMNUYECKHX TIPOLECCaX.
Dueprus aktnBainn angpysnu.

~Mexansmbl (G y3un B nacaibHbIX KpucTajiax.

. Konuentpauns aedekros no Horrkn u no DpeHKeso.

- Koapdmument anddysnm.

6. Ipumecn Breapenns. [pumect 3ameticHuA.

7. 3axkonbt Pvka.
Ounoctaaniinas  n aByxcraauitnas — anggysns.
ynrtms omndok. MyHKIm ["aycca.

I. JUdy3nst u3 NOCTOSHHOTO MCTOMHUKA B noJsiy0ecKoHe HOe TeJo.
2. Pacnpeaenenue npumecH npu andQy3nn U3 NOCTOSIHHOTO UCTOMHHKA.
JlononnuTesbhas yHKIMs omnooK.

3. Jngdysus U3 MCTOUHMKA € 3a1aHHLIM

SIS

(7, e~ 2

HOIIOJIHMTCJI bHas

YHUCJIOM aAaTOMOB.

(38

o

o

Pacnpenenenne npumeck. dynkuna layeea.

—

|
|
|
|

YMK,

MYJlbTUMEAUHHas

YMK,

MVYJIbTUMEAHUUHAA

YMK,

MYJbTUMEAUNUHARA

!
1

i MYJbTH MEAUNHAsA

|
1

| 8 Npe3CHTALUA,

J

J

|

J

NpE3CHTALMA,

Npe3CHTALMA,

NPE3CHTALMA,

Npe3eHTAUNA,

Npe3eHTAUNA,

Npe3eHTAUNA,

J

~

[3.4.8,]

J

~

[3,4,8,]

]

~

[7.8.1

]

~

[7.8.1
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neruposanus. Kananuposanue.

| lpeacTaietine 00 MHOHUKE.

2. Cxema npotecca MOHHOTO  JIErHpOBAHUA. OcobeHnocTu
TEXHOJIOIHUECKOro npotiecca.

3. Mexann3Mbl NOTEPb YHEPrUM MPH MPOBEICHHH HMTITAHTALIMA.

4. Pacnpenenenue I'aycca.

5. Kanasimposanue.

6. Mojielib peteTkn KpemHust npi MOHHOM WMIUIAHTALMH.

o

CroiicTBa CMJ1aBOB, aMOP(PHbIX BellecTB, MOJUMEPOB. MaruuTHble
CBOICTBA TBEPABIX Tesl. PU3NYECKHE NPOLECCh] B AMIICKTPHKAX.

OcoGeHHOCTH CHJIABOB, NOJMMEPOB M aMopdHbIX BeliecTs. Jinarpammel
COCTOSIHMS.

| . Du3MUECKHe OCHOBBI CTPOEHHWs METAJJIOB W CIUIABOB.

. Kniaccudpukans MeTajujios.

_MeTauinieckue CrijiaBbl M X CBOHCTBA.

. JlnarpamMbl COCTOSIHUS.

_ Anajn3 JnarpaMMbl COCTOAHMI 1BYXKOMIIOHEHTHOTO CILIABA.

. [Tonumepsl.

7. AMopQHbie Tea.

8. [lepeoxnaxkaeHHas KUIKOCTb.

(U5 18 O]

N W =

o

Jlaboparophasi  paboTa. Tepmorpaduueckuil — aHains  aHarpamMmmbl
COCTOSIHMS OMHAPHBIX CHCTEM.

|, DU3NKO-XUMHUYCCKHI aHaIN3.

2. Jlnarpamma rjlaBkocTH.

3. DBTEKTHUECKAs TeMIiepaTtypa.

Jlabopatoptasi  padoTa. Tepmorpapuueckuii — aHanus  anarpamMmbl
COCTOSAHMS OMHAPHBIX CUCTEM.

|. KpuBbie OXJIQK/ICHNSA.

2. CuereMbl MarHuii-CBUHELL, KaJAMHUI-BUCMYT, 0JIOBO-CBHHELL,
ATOMUHUI-KpPEMHHMIT.

MarnuTHbie CBOICTBA TBEP/IbIX TCJI.

- MaruurtHas BOCIIPUUMYHBOCTb.

- MaruuTHbIH MOMEHT.

. Jlnamarnernsm. [lapamarieTusm.

. KpuBas HamarununBatus.

~OTHOCHTE/IbHAsE MarHUTHas IIPOHULLAEMOCTD.

(3K SBICHHIL, PONCXOISIIUX B ()eppOMarHeTHKax.

7. [lonsiTie 0 JIOMeHax.

8. Crami npolecca HamMarHMUMBaHus: CMCLICHHE rpaHuil JIOMEHOB,
ppalieHne, napanpoiece.

9. Ilerns ructepesnca. KospunrusHas cuiia. M H1y KILMsl HACHILLCHNS.
OcTaTouHas WHYKUHs.

10. MarauToMsrkue 1 MarHMTOTBEP/IbIe MaTepHaAIb.

I'1. AntndeppomarHeTmsm.

12. Touka Heens.

13. deppuMarHeTHKH.

W N -

[N

(@)}

39

JlnonexkTpruueckne CBORCTBA TBEPJILIX TCJI. [Tonsipusatius.

I. Bpewms JIMDJICKTPUUECKOI peslakcatni.

2. JlwosiekTpuueckast pOHULIAEMOCTb.

3. Honspusaims.

4. Mexanu3mbl IIOIIﬂpH'}IHlI'M'. ICKTPOHHAsA, HOHHAas, opuemauuouuaﬂ.

[39]

YMK,
MYJbTHMEANHHAS

YMK,
MYJIbTUMELNIHAS

BaHHa ¢ 3BTEKTHYECKUM

BaHHa ¢ IBTEKTHUYECKUM

MYJ1bTUMEIUHUHAA T

pe3CHTALlUA,

cnnasom Pb-Sn,
BOJILTMETp, CEKyHI0MED |

cnnaBom Pb-Sn,
BOJbTMETP, CEKYHI0MED

J

YMK,

VMK,

MYyJIbTHME/IMHHA|

s IPE3CHTALNA, |

npe3eHTalun,

Npe3eHTalNA,

9]

[16]

[16]

1]

~

[
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DiekTpuieckas  NPOBOJMMOCTbL  JIMAJICKTPUKOB. JIndJieKTpruiecKne
noTepu.

|. MonHas npoBOJAUMOCTb.

2. 11pOBOJIMMOCTb HEOJIHOPOHBIX 1 HEYNOPSA0UCHHBIX CTPYKTYP. - -
3. JIMOACKTpUUECKHE NOTEPH.
4
5

N
YMK,
'MyIbTHMEAHITHAS
2]

ﬂpe'BCHTallHﬂ.
19,1

. Toku, nporekatouine B INDJIEKTPUKE.

. V1o AMDJIEKTPUUYECKUX NOTEPb. o
JJIeKTpoOXUMHYEeCKne npoueccebl B TEXHOJIOTHH POC.
Jlerpaaannonubie npouecesbl.

|

[1poliecenl yiaenmns BeecTsa ¢ NoBepXHOCTH TBEpL0it (asbl.

|. Kateropuu npoueccoB y1ajieHus BelecTsa.

_OcHOBHbIC HANpaBjeHUs 0OpabOTKH MOBEPXHOCTH TBEP/OI (hasbl.
3. Ipotecchbl GU3NUECKOTO W XUMUYECKOTO y/1alleHHs. - =
4. Mexanuueckue MeTo/ibl 00padoTKH NOBEPXHOCTH.

5. MeToJibl XHMUKO-MEXaHnuecKkoii o00paboTku

6. Bakyym-TepmMuteckoe yiajieHue. I R
Binsinne NpoLEeccoB B OKHCHBIX cllosx Ha CBONMCTBA
10JY NPOBOHMKOBBIX NPHOOPOB.

|. Knaccudukatuns 0TKa30B Moy mpoBOJIHHKOBBIX npudopos 1 UMC.

2. OrTKasbl, CBA3AHHbBIC C SBJACHUAMK B 00beMe KpUCTalia. - -
3. OTKa3bl. 3ABUCAILHE OT COCTOSHNS KOHTAKTHBIX COCANHEHMNIH.

4. Orkasbl, 00y CJIOBJICHHbIC SIBJICHUAMH Ha MOBEPXHOCTH
KPUCTAIUIMUCCKOM CTPYKTYpPbL. .
JledexThl B METAJLIAX U MOJTY TPOBOIHUKAX.

I UnrepmeTaiinieckmne COC/IMHEHUS: BO3HMKHOBEHHE,
XAPAKTEPUCTHKH, OCOOEHHOCTH.

2. Jlerpajiaiins nasHbIX COCAMHCHUI.

3. [IpuunHbl OTKA30B p-n NEPEXO0B.

4. OKucseHne NOBEPXHOCTH KPEMHHUS. - =
5. CTpyKTypa DHEPreTHUeCKUX 30H  Ha OKWCJICHHOH  MOBEPXHOCTH
noaynpooinka. OdpazoBaHne HHBEPCHOI o0nacTu.

6. OTKasbl 101y IPOBOAHUKOBBIX TPUOOPOB 1 HHTCIPA/ILHBIX MUKPOCXCM.

7 Cxema Bo3HiKHOBeHUs oTkaza UMC BeieacTue 1edekToB OKHCHOM
IJICHKH. S B T [
Musnueckne siBJIeHnst B TOHKNX IJIEHKaX. 4 8
CpoiicTsa 1" 0COOCHHOCTH hopmupoBaHus MJICHOU HbIX
MUKPOJICKTPOHHBIX CTPYKTYP.

| Knaccndukauus naeHoK.

2. OGpasosanne TOHKOM TIEHKK. 3apoJibliL. Anarom. XemocopOoums.

3. TOMOrCHHOE 1 FeTEpOreHHOE 3apo/ibilie0dpasoBaHue.
4
5

N
enuniiHas |

N
NpEe3CHTALNA,

Harjasa1Hble
00paslbl
5

| My/1bTHM

[5.15)

39
YMK,

MYJbTUMEIUNUHAA |
Npe3eHTalNA,

N

v
—

YMK. myabTuMeauiHas
npe3eHTaLmns,

MVJbTUMEANNHASA

. Bpewmst pesniakcainm.

“Poct nnenkn. Craaun npotecca. LleHTpbl KOHACHCALHMH. Ycnosusi
pOCTA MJICHOK.
6. 3aBUCHMOCTD VJCJIBLHOTO COTPOTHUBJICHUS MJICHKH
OT €€ TOJIIHHbI.
7. llepBasi 1 BTOpast KpUTHUECKas TOJILINHA. :
8. [1J1I0THOCTb TOHKHUX TJICHOK. ) Z

v
Npe3eHTALNS,

VMK,

JlabGopatopuas paboTa. M3yuenue anresin TOHKHX MeTaTMUECKHX
[UICHOK K Pa3/THUHBIM THIAM MOJUI0KEK.

| TTonsiTie anre3un, Kore3uu, ayToresuu.
2. [IputinHbl are3nu MieHoK.

3. Ajreznontas poYHOCTD MJICHOK.

4. Onpejienerine paboThl OTPbIBA IEHKK OT MOBEPXHOCTH MOJUTOKKH.

MUKpONasIbHHK,
NOJUAMUAHDBIEC NJICHKH,
neyaTHble NjaThl
[16]

Muxkpockon, aupmaHomeTp,

|
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|

|

2 3| 4 S [ 6 W
JlaGoparoprast pabota. M3yuenue anresun TOHKHX METAJUTMYECKHX f}
IJICHOK K Pa3JIMUHbIM THIIAM MOIOKEK. 2 =
I. Ycaika nieHku. o5 @
2. Verpoiietso mikpockona MBC-10. Szcg
3. [aiika MUKPONAsSILHAKOM. - 4%
s GEEZ
5836
gEEE
&5
=
DNUTAKCHAIbHBIC TUICHKH. [lnenkn JIEMEHTOOPraHNYECKHX 8 .
coeIHeH Uil = =
1. Inurakeus. ABTodnuTakcus. I'etepornurakcus. - 51 =
2. Bausinue epekToB Ha CBONCTBA TUICHOK. - - 2 S 25
3. DdnurakcualibHas Temrneparypa. -~ g Qg)
4. Bansiiue cocTosAHMS NOUIOKKN Ha CBOMCTBA TOHKWX MICHOK. § =
5. TlenKu 21eMEHTOOPraHnIeCKHX COC/IMHEHHH. o 5
(du3iueckie CBONHCTBA TOHKMX TUIEHOK. Mexanuieckas MPOYHOCTD =
IJICHOK. a5
|. Bansine  LIEpOXOBATOCTH  TOBEPXHOCTH  MOJUIOKKH - Ha cBoiicTBa ) ==
IJICHOK. - - 2 S 3=
2. 3aBUCHMOCTD IJIOTHOCTH TJIEHOK OT TOJIIHHBI. > = 2
3. Mexanuueckasi IpOHHOCTh TUICHOK. = é—
4. I'panyaposatinas, nopucTasi, CruloiHas rieHKH. 2
DJieKTpHUecKas NPOBOIMMOCTb THICHOK.
|. OueHb TOHKWE IJICHKH. o
2. Mexann3mbl [POBOAMMOCTH O4eHb TOHKHX TUICHOK: Hal0apbepHas E
IMHCCHS, TYHHEIMPOBAHUE Yepes BaKyyMHbIi 3a30p, TYHHCIMPOBAHNC o
qepes JNOBYLIKH B IMYJIEKTPUICCKOH MOIOKKE. 2’;)
3. [lorenumanbhblii 0apbep Ha rpaHuile pasjcia cpeil. o
4. Ciia HIeKTPUUECKOro (3epKajibHOT0) H300pakeHus. E
5. O¢Q¢ert HIoTTKM Ju1si TOHKKUX TUICHOK. <
6. TIpOBOMMOCTD CIUIOLIHBIX METAUTHYCCKUX TUICHOK. = - ” E
7. Paccesiie Ha TOHKHX TUICHKAX. =
8. dopmyJaa Hopareiima. =
9. Bausiine 1e(peKTOB W NpuMeceii Ha NPOBOJMMOCTb JHIICKTPUHCCKIX =
IJICHOK. =
10. BAX AuJIeKTpUUECKOi TICHKH. -
I'1. Pactuipenenenne  CBOOOAHBIX — DJIEKTPOHOB B JINDJIEKTPHKE, =~
HOMECHICHHOM MEK/LY JIBYMs QJICKTPOamMH. i
12, Oco0eHHOCTH peabHbIX JMMICKTPUUCCKUX TUICHOK.
Beero 46 | 16 { 18 l J

FMCPONPHUSITHS TEKYIIIETO KOHTPOJIst




_;

UHOOPMAIIMOHHO-METO/IMUYECKAS YACTb
JIUTEPATYPA
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I Huxudopos, W. K. Diexrponnas amnmnaparypa. OcHoBHbIc Marepuaibl U
TEXHOJOIMH MUKPO- M HAHODJICKTPOHUKH [ DIIeKTPOHHbBIH pecypc|: ydebnoe nocodue / M.
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NEPEYEHBL BOITPOCOB JIJIsI TPOBE/IEHMS IK3AMEHA

Knaccudukalns GU3HKO-XMMHUUYECKHX NPOLECCOB TEXIIONOrMH MHUKPODJIEKTPOHUKH. [Tpotiecehl HaneceHi,
y/laJieHusl, iepepacrpeiesieHus.

["coMeTpHUECK A, CTPYKTYpPHBIH, (PU3MKO—XUMHYECKUH KPUTEPHH. KpuTeprn COBMECTHMOCTH IPH OLCHKE
BpEMEHHOMN CTabWIILHOCTH. 3a/1auu (u3MKa-XMMHKa TEXHOJIOTa.

Knaccuukalms MaTeprasion SJ1EKTPOHHON TEXHHKH.

MOU3HUECKHe OCHOBBI CTPOCHHUS METAIIJIOB W CIUIABOB.

Cunibl CBA3M B TBEpbIX Tenax. Monnas casizb. KopajieHTHas CBA3D.

Cuibl CBS3M B TBEP/IbIX TeslaX. MeTajuinueckas Cesisb. Cunbl Ban-nep Baanbea.

Kpucranauueckas penierka. AHA30TPOIHS. Muaexesl Muniepa.

Toueunble Ae(eKTbl KPUCTAJUTHYECKUX CTPYKTYP.

Jluneitnbie nedeKTbl KPUCTAINTMYECKUX CTPYKTYP.

 Mexannueckue csoifctsa cTpyktyp. Jledopmaums. [1penen npouHocTH. [Tpenen TekyuecTH.
 Mexannueckue cBoiicTBa cTpykTyp. Ynpyras aedopmaums. [lnacTuueckas aedopmanims.
. DHEpPreTHUECKHE YPOBHHM M 30HBI. 30HHbIC IHArpaMMBbl. 3oHa NPOBOMMOCTH. BanenThas 30Ha. Zanpeternas

30Ha.

. Ilpumectbie ypoBHH. [lepexo/ibl HOCHTEJIEH MEK/Ly 30HaMH.

4. PacnpesiesieHiie HOCHTEIIEH B 30HAX. Xumuueckuii notenuman. Yposerb bepmu.

. Bblposk/ieHHbIE ¥ HEBLIPOMK/ICHHbIEC CUCTEMBI. MepmuoHbl 1 6030HbI.

. BbiposiieHHbIe U HEBBIPOXKICHHBIC CHCTEMBI. MYHKUWKU pacnpe/ie/ieHus Makcaesjia—bosibumata.

. BoiposkeHHble M HEBBIPOKICHHBIC  CUCTEMbI. DYHKLUMK  paciipe/iesieHus depvn—/lnpaka.  DyHkin

pacnipejienenus bosze-DiniuTeina. Y ¢n0BUE HEBLIPOIK/IEHHOCTH.

. KonleHTpaums HocuTesieii 3apaia. 3aKoH JeHCTBYIOLIMX MAcc.
OcHOBHbIE M HEOCHOBHbIE HOCHTENHW 3apsja. OnpejeneHue KOHUCHTPAUMHM HOCHTEICH B AKUENTOPHOM M

JIOHOPHOM NOMYPoBOAHKKaX. CBOHCTBA KOMICHCHPOBAHHOTO MOJIYPOBOAHHUKA.

. T10ABMIKHOCTB HOCHTEJIEH 3apsijia.

. Mexanu3mbl paccesiiusi HOCUTENCH.

. HepaBHoBecHble HOCHTEJIM W UX OCHOBHBIC XapaKTCPHCTHKH.

3. Bpems JKU3HH.

4. Mesk3oHHasi peKOMOMHALKSL.

. PekomOunaiis yepes JIoKajlbHbI€ YPOBHH.

. IlosepxHocTHas pekomOuHaLms. BiusHne cocTontus MOBEPXHOCTH HAa MEXaHWUUECKME CBOHCTBA MATCPHATIOB.

Tennobie Kosiebanus peleTkn. AKyCTUUECKHE H ONTHYCCKHNE KoJieOaHust peleTKH.

_ KpanToBas TeOpHsi TEIJIOBbIX KoJeOaHui peltieTky. Temneparypa Jlebas.

_ TenioeMKocTh TBEP/IbIX Tejl. MeXaHn3Mbl TCIUIONEpeHoca.

. TennoBoe pacuimpeHue.

. DieKkTpuuecKkas npoBOAMMOCTb TBEPALIX TE

. I1pOBOAMMOCTL METAJUIOB W CIJIABOB.

. DIEKTPOIPOBOHOCTH MOJYPOBOAHNKOB. TemneparypHas 3aBUCHMOCThb CONPOTHBJICHN MO TPOBO/IHHKOB.

TepMUCTOPBDI.

. CeepxnpoBoaumocTb. [apbl Kynepa.

. IToBepXHOCTHbBIE ABJICHUS B MOJYNPOBOIHHKAX. VYposuu Tamma.

. Dddext nosst. DPPexT noas B CTPYKTYpe METIL — AMINCKTPIK — nonynposoannk JlebaeBckas unHiia.
 Peskum oboratienns. Pexum obeanenns. Husepeus Tura npoBoiMMOocTH.

_ Ajresus miieHoK. [pHunHbL AAre3un.

_ AJIFe3MOHHAs IPOUHOCTD TUIeHOK. [lapamMeTphbl, BIMAIOUIME HA KAUCCTBO aJlre3uu.

. BausHue BHYTPEHHHX HANPsKEHWH HA aAre3HOHHYIO NPOHHOCTD. Ycajika MacHKH.

. Mukpockon MBC-10: ycTpoi CTBO M ONTHYECKAS CXEMA.

. DsiekTpoans. Psi1 HanpskeHH 1 ero 0COOEHHOCTH.

3. 3akoHbl 2iekTpoan3a. MakTopbl, BIHAIOLIKE HA 5PPeKTHBHOCTD PEAKLIMH TPH DIICKTPOIIH3C.

1. Buibl KOHTAKTOB. KOHTAKT 101y IPOBOAHUK-110/1y IPOBOAHHK. [MorenumanbHbiit Gapbep.

. HepasHoBecHoe COCTOSHUE NEPEXO/IA. UHKEKLMS W OKCTPpaKIHs.

40.

MCKPHBJICHMC ')HCpFCTHHCCKH.\’ 30H TIpH npsiMom H O6p'dTHOM BKJIFOMCHHUH DP-N rnepexo/ia. BOJII,'I'—,’JMlIL‘PHilh
.\i\p(lK'l‘CpMCTHKa p-n nepexoaa. llld(])(t)epCHllMﬂJIl)lIOC COIIpOTHBJICHHC. EMKOCTH nepexoja.

. [1poGoii p-n nepexoaa. Buitbl npodoa.

. HeuntkeKTHpyouHe KOHTaKThbI.

. TyHelbHbIA MEepexo.

 KOHTAKT METAJUI-TOJYIIPOBOAHUK. Y CJIOBHE PABHOBECHS B NPUKOHTAKTHOM 00J1acTH.

. Bolnipsamisiomyi KOHTaKT. OMHYECKHIT KOHTAKT.

. Konrakt apyx mMetasinos. Konrakrhas pasHocTh NOTCHIHAIOB. [lepexo/iHoe CONPOTHUBICHHE.
. Jnddysus. Mexanuambt anpdysun. 3akotibl AUPPY3HH.
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][H(l)(l)}@l/m U3 MOCTOSHHOIO UCTOYHHUKA B llOﬂy()CCKOHCLIHOC TCJO.

. Jlndpy3ust U3 MCTOUHMKA C 3a/IaHHBIM YHCIIOM ATOMOB.

duzuveckue npoueccesbl, MpoTeKaroume npy¥ HOHHOM BHE/IPCHHH. KanaﬂupOBmmc.

. Cxema npotecca HOHHOTO JIErMpOBaHust. YCTaHOBKA HOHHOTO BHE/IPEHMS.
_ MeTtauiMueckue criaBbl ¥ UX cBoicTpa. Jlnarpamma coCTOSHH.

. ITonumepsl. AMopdHbIe Tes1a.

60.
61.
62.
63.

64.

MDu3nuecKre OCHOBbI MarHeT3ma. JluamarieTusm.

(heppoMarHUTHbIE CBOMCTBA BELLCCTBA. Crajuu npotiecca HamarHuuBatus.

Ilerns rucrepesuca. Touka Kiopu. MaruurocTpuKiifs.

AnTideppomMarteTHim U heppuMarHeTusm.

JlMaaeKkTpruueckue CBOMCTBA TBEP/IbIX TEJl. JlmsaeKTprueckas npoHuiaemMocTs. Tonspusains. MexaHu3mbl
NOJSIPU3ALIKM.

DnekTprdecKas npoBOAMMOCTb IMIJICKTPHKOB. JIM9NEKTPUUECKHE TTOTEPH.

Knaccndukaums npoleccos y1aleHus BEUIeCTsa ¢ NOBEPXHOCTH TBep10i Pazbl. MexaHHUCCKHE, XHMHUCCKRHC
M HIEKTPOXMMHUYECKHE METO/IbI Y/1aJICHHs BELICCTBA. BakyyM-TepMHUUECKOE y/lalleHHE.

Du3Hueckue SBIeHUs B TOHKUX MeHKax. 3apo/ibliieodpa3oBaHue.

Pocr ruienku. [lepBas u BTOpast KpUTHUECKast TOILIMHA.

du3nuecKne CBOMCTBA TOHKUX TJIEHOK.

DneKkTpUUEcKas MPOBOANMOCTh METATHUECKUX W JIHIIICKTPHHCCKIX MJEHOK.

DUIMKO-XMMHUECKHI aHaIW3 MaTepHaIoB. DBTEKTUUECKAs inarpaMma cocTosiHuit. Dasbl U JIMHKAK pasjielia.
MeTo/ibl M3MEPEHHs BPEMEHH JKW3HH HEOCHOBHbIX HoCHTENEi 3aps/ia: METOJL MOJIBHAKHOIO CBETOBOTO 301V,
METO/1 MOLYJISILIMK IPOBOAMMOCTH B TOUEHHOM KOHTAKTE.

MIMIIyJIbCHBIE METO/Ibl M3MEPEHHs BPEMEHH JKH3HM  HEOCHOBHDLIX nocuteneit zapana. Kpemuuesbie 1
repmanuesbie Ano/bl. BAX 110108,



TecToBbIC 32/IaHUS 110 H3yYaeMOMy MaTepHaJly
K pazneiny |
.1 Kakue (U3MKO-XHMHUECKAE [IPOUECCHl  TEXHONOIMH  MHKPOIJICKTPOHHKH 1O XApAKTEpy
nponnkanust Ber 3naere?

1.2. Kakue BUJTbI AKTHBALIMH TIPOLECCOB MHKPOJIEKTPOHNKH B 3Haere?

1.3 YT0 TaKoE MUTAKCUS?

1.4. Kora HeoOXo MM yueT (GU3NKO-XUMHUECKOTo Kputepus?

L.5: Kakue Bbl 3HaeTe KPUTEPUU COBMECTUMOCTH T1PH OTICHKE BpeMEHHOI cTabuIbHoCTH?

1.6. Kakue Teruiodusuueckue cBoiicTBa Matepuaion Bul 3naere?

Lo JList wero ciyskat GOTOpPe3UCTh?

1.8. Kakye 3aiiTHbIE JUAICKTPHYECKHE TTOKPBITHs Bl 3Haere?

1.5 Kakue BHJIbI KPUCTAIIIMUECKOM PEIICTKH UMCIOT MeTaslIbl?

1.10. Yro TaKoe METAJIMUECKUil criaB?

.11, Kakue cBsA3U B TBEP/IbIX TEJIaX OTHOCAT K epBUUHBIM?

1.12. Kak onpeaeauTh SHEPruio MPUTSIKCHUS KyJIOHOBCKUX cun?

1.13. Yemy paBHa 0JIHAS SHEPIUsl IPH COMMKEHUH 2-X Pa3HOUMEHHBIX HOHOB?

1.14. Yro xapakTepusyeT JHeprus cyoiumarnn’?

1.15. [IpuBeuTe NpUMEpP HOHHO# CBS3H.

1.16. Yt0 TaKOe KOOPAMHAIIMOHHOE YHCII0?

1081 78 Uem XapakTepu3yeTesi KOBaJleHTHas! CBSI3B?

1.18. B 4yeM OTIMUME KOBAJICHTHOMN CBS3H OT HOHHOI?

1.19. U0 TAKOE HACKIIAEMOCTH CBA3U?

1.20. B uem npupoia MeTaIn4ecKoi CBsI3U?

1.21. Yem MeTaLTHUCCKAs CBS3b CX0Ka ¢ KOBaICHTHO#H? C HOHHON?

122, Yem 00y CIIOBIICHBI CHIIbI Baun-nep-Baanbca?

1.23. Kakue THITbI CBA3H TPE00IaIaloT B TBEP/IbIX TeIax?

1.24. Uro Takoe deMeHTapHas siueiika kpucrasia’?

1.25 Uro Takoe aHU30TPOIns?

1286, Uto Takoe MIJICKC HAIIpaBJIeHUs B KpUcTajie?

1.27. Yro Takoe uujekesl Muuiepa?

1.28. Yro Takoe aedekr no [lorrkn? [pouniumoctpupyire.

1.29. Yro Takoe jedekt no Gpenkeno? [IponsmocTpupyire.

1.30. Kakue sedekTbl KpUCTATMYCCKHX CTPYKTYP OTHOCAT K JIMHEUHBIM?

131, Uto Takoe aHHUTHIISIIAS THCTIoKalnm?

1.32. Yto TaKoe MI0THOCTh JMCIIOKAIMi?

1.33. Kakas jedopmanms siBJsicTCs yIrpyroi?

1.34. [TpuBeauTe Gpopmyiry MOJLYJIs yTIPYTOCTH.

1.3S. Yemy pasen koddduunent [Tyaccona nicaibHOTO marepuaia’

1.36. Yro TAaKoe Mmpejiell TeKyecTn?

1.37. Yto TAKoe mpejiest MpodHocTr?

1.38. [lpuBe/iTe COOTHOLICHHE Mpe/iesa NPOIHOCTH G 1 npejiesa TeKy4eCTn Gp JUls MIIACTHHHBIX
MaTEepUasIoB.

1:39. Kakas 30Ha HA3bIBACTCS BAJICHTHOM € TOUKH 3pEHHS DHEPreTHUCCKIX 3007

1.40. Kakue MexaHu3Mbl IPOBOJIMMOCTH B KPUCTAJLIAX € y3KOii 3anpenienio 30H0i Bei 3nacte?

1.41. Hapucyiite 30HHbBIC JIMArPaMMbl METAJLIA, cOOCTBEHHOTO TOJIYITPOBOIHUKA M JINDJICKTPHKA.

1.42. Kakue sHepreTHuecKie ypoBHU Ha3bIBAIOTCA JIOHOPHBIMH?

1.43. Kakue sHepreTuieckue ypoBHH Ha3bIBAOTCAH aKIenToOpHbIMU?

1.44. HapucyiiTe 30HHbBIE MAarpaMMBbl 11071y IPOBOHAKOB p- 1 Nn- THIIOB.

1.43. Y10 Takoe TepMOIMUCCHS?

1.46. Yro Takoe pabora BeIX0/1A?

1.47. Uto Takoe pekoMOMHaIus HJIEKTpoHa U JILIPKH?

1.48. Kak naiiT TeMreparypHblii norenmuuan’?

1.49. Yemy paBHa MMprHa 3anpenieHHON 30HbI kpemuus? 'epmanms?

1.50. Kak onpee/imTh 3aBUCHMOCTD HIHPHHDI 3anpeleHHoi 30Hbl OT Temreparypbl?

§24 Kaxk orpe/ieJuTh KOHICHTPAIHUIO ¢BOOOJIHBIX DJIEKTPOHOB B 30HC IIPOBOMMOCTH?

1.52. Kakue cHCTeMbl Ha3bIBAIOTCS HEBBIPOIK/ICHHBIMH?

[.53

()]

Kakue cucTeMbl Ha3bIBAIOTCA BblpO)K[It?HHblMH‘.7
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1.54. Kakue yacTtullbl B BBIPOKICHHBIX cucreMax MoryT B HEOrpaHUYCHHOM KOJIMYECTBEC 3acCiisiTh
JIAaHHOC cocrosinue?

1.55. [TpuBeTe (yHKIHMIO PACIIPE/ICIICHIS Makcsesia — bosjbimana.

1.56. [TpuBeTe PYHKIIMIO PACIIPEICIICHHS bose — Diinmreitna.

1.57. Kak HalTH XMMHYIECKUil noTeHman’

1.58. [Ipuseute QYHKIMIO PACTIPECIICHHU (pepMHOHOB.

1.59. [TpuBeuTe QyHKIMIO PACTIPEICIICHHUS 0030HOB.

1.60. [IpuBe/tTEe YCIOBHE HEBBIPOK/JICHHOCTH.

1.61. Kak HaiiT¥ KOHIIEHTPAIMIO CBOOO/IHBIX DJIEKTPOHOB B MOy TIPOBOJIHHKE n-tuna?

1.62. Kak HaliTH KOHIEHTPAIMIO CBOOOIHBIX JILIPOK B MOJIYITPOBOAHHKE p-tuna?

1.63. Kakue marepualibl Ha3bIBAIOTCS KOMIIEHCHPOBAHHBIMH?

1.64. Kak orpeie/uTh IIOTHOCTH jipeiidoBoro ToKa?

1.65. UeMm 00yCIIOBICHA XaOTHUYHOCTD JIBMIKCHHS CcBOOOJTHBIX HOCHUTEJICH B KpPUCTAJLIIC B OTCYTCTBHH
BHEIIHETO HIEKTPUUYECKOro 1101157

1.66. Yro Takoe BpeMsi CBOOOIHOTO npodera HOCHTEICH?

1.67. Yo Takoe japeitd) nocuresei 3apsa’?

1.68. Kak onpe/1eiiuTh MoJABHIKHOCTD Hocutelneii?

1.69. Kakoii MexaHu3M paccestnusi HocuTese npeobiajaeT Ha HU3KUX Temiepatypax?

10 Kakoii Mexalnu3M paccesiHus HocuTeseH 1peodiiajaeT Ha BbICOKUX temneparypax?

1.71. B xakowm cirydae HeoOXO/MM yUeT paccestms HocuTe e Ha JIMCIOKAIUAX?

1.72. [lpuBeuTe ycioBue HIEKTPUUECKON HEHTPAIBHOCTH 11Oy TPOBOHHAKA.

1.73. Kak HaiiTi cpejiHee BpeMsi )KU3HHU DJICKTPOHA B cBOGOJIHOM COCTOSTHMM?

1.74. Kak onpeenTh Koo GuuneHt pekoMOuHaImm JIBIPKH?

1.75. Kak onpeents KodGPUImeHT pEeKOMOMHAIIMH HNIEKTPOHOB?

16 Kakue MexaHu3Mbl pekoMOuHauy Bel snaere?

1.77. |"71e HAXOUTCS LICHTP MTPUJIMITAHKS B [OJIyIPOBOJIHHKAX

1.78. I ne naxousres 2GPeKTHBHBIC LICHTPBI pekomMOuHaIn?

1.79. Kak cBsi3aHo 001ee BpeMst dU3HNH ¢ 0OBEMHBIM 1 € TOBCPXHOCTHBIM B [OJIY IIPOBOIHUKAX

1.80. Kak HaiiTi 4uci0 HOCHTEJICH 3apsijia, ECCKYHAHO PEKOMOMHMPYIOIIHX B CJIMHHILC THUIOTIA/H
HOBEPXHOCTH?

1.81. Kakue cBOMCTBA TBEPBIX TEJI ONPECISAIOT aKy CTHICCKAC KoJiebanus peteTku?

1.82. Kaxue kosieOaHusi PeIeTKH Ha3bIBAKOTCS ONnTHYEeCKUMHU?

1.83. Uro Takoe poHoH?

1.84. Uro takoe (oHOH-(POHOHHOE B3auMoJieiicTBre?

1.85. Kak HaifTH YHEPrHIO TEIUIOBBIX KoJeOaHni KpucTaia’?

1.80. Kak naiiti j1e0aeBCKy10 4acToTy TEIIOBbIX KOJTeHAH Ml ATOMOB OKOJIO TIOJIOMKCHHSE PABHOBECHS

1.87. Kak naiiti Temneparypy Jlebas? :

1.88. Kakue Temiieparypbl CHHTAIOTCS BBICOKUMH JUIS JIAHHOTO KpucTajia’?

1.89. Uto TAaKOE TEIIOEMKOCTH TBEP/IbIX Te?

1.90. O uem riacut 3akon Jirononra u Itu?

1.91. Uem 00yCIIOBIIEHA PEHICTOMHAS TEMJIOEMKOCTD TBEP/LBIX ten?

1.92. Uem 00yCII0BIICHA DJIEKTPOHHAS WITH JILIPOTHA TEILIOMPOBOHOCTD TBEP/IBIX TCII?

1.93. biiarojiaps uemy OCyHIECTBIISETCS MEPeHOC TeIlia B JMAJIEKTpUKAX’

1.94. Kak naitti Ko QUIHEHT JIMHEHHOr0 PaCIMPeHUs TBEPJIbIX ten?

1.95. O6na1aeT Jin aHU30Tporuel KodpPuiMeHT pactiupenms’?

1.96. Kak onpeie/iuTh YASIbHYI0 IPOBOJANMOCTE HEPes BpEMsl WITH JUIMHY CBOOOIHOTO npodera’

.y Kax onpeJieinTh yJIelIbHY IO MPOBOJANMOCTE HEPEs [TOJIBMIKHOCTD JIEKTPOHOB 1 JIbIPOK?

1.98. Ut0 GOJIBIIE — COIPOTHUBIICHHE CILIABA WIIH METAILIOB, BXOUILIMX B nero? Ilouemy?

1.99. Kak HaiiTH yJIeJIbHYIO ITPOBOJIMMOCTE COOCTBEHHOrO TIONYTIPOBOIHUKA?

1.100. Kak onpeeiuTh 3aBUCUMOCTh IIEKTPOITPOBOHOCTH OT TemitepaTypbi?

1.101.  Hapucyiite BAX tepmucTopa.

1,102, Yro TAaKoe CBEPXIPOBOUMOCTD?

1.103. Yro rakoe napbl Kyrnepa?

1.104. [1e pacriosioken yposerb depmu B cBepxnposojiHnKe? Hapueyiite 30HiYyI0 JiarpaMmy.

1.105.  Yro Takoe sdexr mos?

1.106. Yro Takoe jicObaeBcKast JUIMHA yKpaHupoBaHus’

1.107.  Yemy paBHa JiebaeBcKas JUIMHA COBCTBEHHOTO MOJIYIPOBOJIHUKA?

1.108.  Yemy pasna jebaeBcKas JUIMHA SKPAHUPOBAHI NPUMECHOTO uonynpon(mlmm?
1.109. Kak HaliTH KOHIIEHTPAIUIO HJIEKTPOHOB B IIPUITOBEPXHOCTHOM cII0€ 101y POBO/IHUKA”



1.110.

23

Kor/ia B [OJIYIPOBO/IHUKE BO3HUKACT 00e/IHEHHE MPUIOBEPXHOCTHOI 00IaCTH HOCHTCIISIMH

3apsiia?

I.111.
F 112,

Korna B HlelOBerHOCTIlOM cJIoe nonynponommm BO3HHKACT UHBECPCHAA 00sacTn?
Korjia B TIlel()BCpXHOCTHOM CJIOE 110y HPOBOJIHHAKA BO3HUKACT oOorarmenHas obnacTtn?

K pazneny 2
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[puBeuTe TpeGOBAHHS, IIPE/IBIBISACMbIC K OMHUECKUM KOHTAKTAM.

Urto TaKkoe roMornepexoa?

Uto TaKOe CHMMETPUUHBIH epexo’?

Uro TaKoe 0JIHOCTOPOHHHH Tepexo?

[loyeMy p-n MEPEXOJL HA3BIBAIOT OOC/IHEHHbBIM HIIH HCTOIICHHBIM cioeM?

KaKk Onpe/iesuTh BLICOTY NOTEHIMAILHOrO Oaphepa Nepexoia b PaBHOBECHOM M HCPABHOBCCHOM

COCTOAHUAX?

2.7, B kakoMm cirydae 2JeKTPOH U3 CJI0s I MOKET repeiTu B CJIOH p B p-n nepexoJe?

2.8. Kakue TOKHM NPOTEKAIOT B p-N EPeX0/i¢ B paBHOBECHOM COCTOSIHMH?

2.9. 3anuIIMTE BRIPAKCHHUE IITMPUHBI IEPEXO/IA.

2.10. Hapucyiite npsimoe 1 00paTHoe BKJIIOUECHHE p-N ICPEXO/1A.

2.11. JanniuTe COOTHOIUIEHHe JUlsi BBICOTHI Oapbepa MpH HPHIOKCHHM K HEMY  BHCIHHETO
HAIPSIKCHUS.

212, Kak W3MeHsieTcs IHPHHA P-N Iepexo/ia NPy MPUIIOKCHUH K HEMY BHEIIHETO narnpsokenus?

2.13. Uro TaKoe MIKEKI[HS HEOCHOBHBIX HOCHTEIICH?

2.14. Y10 Takoe HKCTPAKIUsT HCOCHOBHBIX HOCHUTEJICH?

2.15. 3anuimTe BhIpaKeHne JUls 00paTHOro MK TEIJIOBOTO TOKA.

2.16. [IpuBe/tuTe HEJOCTATKH MEPeXo/1a Kak BEHTHIILHOTO yJIeMeHTa.

2.17. Kak naiitu quddepeHnaibHoe CONpOTHBIICHUE?

2.18. Rarnmmmure popmyiry BAX p-n nepexo/a.

2.19. 3amuimTe cooTHoenne st auddepenraabHoro sHaucHms OGapbepHOii EMKOCTH.

2.20. ["71e npumensiercst GapbepHas eMKOCTh?

2.21. B uem cymmocTs mpodos nepexosa’?

2:22; Kakne — Mexanusmpl — 1pobosi  repexoja  MPOMCXOJST  BCICACTBHE yJlapHoii  uin

HJICKTPOCTATH YEeCKOMH uoumauuu?

23
24.

Uem 00YCIIOBIICH TOBEPXHOCTHBIH npo6oii p-n nepexoa’
Kak BejeT cebsi IIMPHHA Tepexojia B HEMHXKEKTHPYIONEM KOHTAKIC MO CPaBHCHHUIO ¢

KJ1acCHUeCKUM?
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JUtst co3/1anmsi KaKMX KOHTAKTOB MCIOJIB3YIOTCA HEMHKEKTHPYIOIIHE 11epexo/ibl?

i IpuBe/MTE OCHOBHOE OTIIHYIMEC BAX TyHHEIBHOIO Mepexosa oT 00BIYHOTO.

Hapucyiite BAX TyHHEIBHOTO TIEPEXO/Ia.

Kakue 1moJ1ypoBOHMKH HCIIONB3YIOTCS! JUTS CO3/aHMs Ty HHEILHRIX [epexo/1os?

[loyeMy B cHcTeME MeTaJUT — MOJIYTPOBO/IHUK 0OBEMHBIN 3apsiil B METAJJIC PACITPEACIIACTCS 1

HBIIYIO TITyOHHY?

B kakoM cilydae KOHTAKT MeTajuia ¢ MoJIylpoBOIHHKOM Oy/IeT 3arnnparonm?

B kakom cllydae KOHTaKT MeTajljia ¢ Moy IpoBOAHUKOM OyJleT aHTH3arpatonmm’?

[Ipusenure ypapHenue [lyaccona BRITPSIMIIAIONIETO KOHTAKTA.

OT uero 3aBUCHT IIMPHHA 3aMMPAIONIErO IO B CHCTEME METaILT = MOJIYIIPOBOIHHK?

Kaknmu cBoifcTBaMHK JI0JDKeH 00JaziaTh OMHYECKHMiT KOHTAKT?

[IpuBeMTE IPUMEP CTPYKTYPbl OMHUCCKOTO KOHTAKTA.

[IpuBe/IMTE PUMEPDI PA3bEMHBIX METALIHUCCKIX KOHTAKTOB.

Uto Takoe BHEINHsAs KOHTAKTHASI PA3HOCTh MOTEHIHATIOB IIPH KOHTAKTC JIBYX MeTanion?

Uem ompejeisieTcsi BHYTPEHHSIS KOHTAKTHAs pasHocTh MOTCHIIMAJIOB TP KOHTAKTC JIBYX

METAIUTOB?

439

3a Kakoe BpCMsI mocJie BKIIIOUYCHHS yCTaIl'dBJIHBaCTCﬂ TeMreparypa JIOKQJILHOTO 1IeperpeBa

KOoHTaKTa 1 u3-3a 4ero oHa BO3HMKaET?

2.40.

Uro takoe dpdext [enbrhe?

K pa3neny 3
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Urto Takoe BA3KOCTH?

YT0 TAKOE TEIJIONPOBOAHOCTH?

Yro Takoe aupdy3ns?

Yro takoe camoaupdysns?

Yro takoe rerepoauddysus’?

Kak onpeaensercst emneparypa Tammana BerecTna’
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10.
g1,
12.
A3.
14,
A5,
S0
A7.
18.
19.
.20.
21.
22
23

Yro takoe sHeprus akrusainn auddysnn?

Kakoii mexanu3m audPy3un TpedyeT MeHbIIMX 3aTpat sHepruun’?

Uemy paBHa KOHIICHTpALMSI nedekron o dpenkeno? Hpuseure (dhopmyry.

Yemy paBHa KOHIECHTPAIMS JICPEKTOB 10 [1lorrku? Ipuseanre Gopmyiy.

Kaxk onpeeuts kKoadduiuent mpdysun uepes CpeiiHionn CKOPOCTH?

[TpuBeTe 3aBUCHMOCTh koo duienta AudPy3un oT TEMIEPATyphl.

[TpuseTe nepsbii 3aKoH Puka.

[Tpusete BTOpOi 3aKoH DHKa.

[TpuseuTe GYHKIHMIO pacipe/iesieH s IPUMECH TIPH oaHocTaauiinoi addysnn.

Kak onpeieuTh KomuecTso audysanta, NPOHAKIICTO B kpucTain 3a spems nddysnn?
Hapucyiite pacripeie/ieHie IpUMECH MpH anddy3un U3 OCTOSHHOTO HCTOUHIKA.
Hapucyiite pacripeie/iecHie pUMecH pH anddy3un U3 HEOrpaHHICHHOTO HCTOUHHKA.
[Ipusetare GopmyJly rayCcoBCKOTO paciipe/ic/ICH s [IPUMECH JUISl JIBYXCTa/IMHHON JpPy3un.
Kakue 001acTi TpaH3UCTOPA H3rOTaBJIMBAIOTCA aBycTanuitnoit mddysuci?

Kaknm 06pa3oM OCYyLIECTBIISETCS HOHU3AlMsS ra3a B yCTAHOBKE HOHHOTO BHEpeHus
Kakue CTOJIKHOBEHMS HCIIBITBIBAIOT HOHBI IPH BHCAPCHUHN B KpucTam?

[pusemTe pacnpesesenue ['aycca jutst HOHHOTO BHEAPCHHMAL.

Kax Bejer ceOst KaHaMpoBaHue ¢ yBEJIMUCHUEM JIO3bI nAerupoBaHus’?

K bazncny 4

4.1.
4.2.
4.3.
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Kakne (azbl Habmoaiores B cruiase?

Hapucyiite anarpamMmy coCTOsHHH GuHApHO# cHcTeMBI, 0003HaUbTe (a3l W JIHHIH PAICIL.
UeM XapaKkTepu3yoTcsi MOJICKY JIbl NoJMMepoB?

Yro TaKoe cTeleHb MoJMMepH3altiy nojuvepa’

Kakie CHJIbl CBSI3H JICHCTBYIOT B IOJIMMEpax?

Kakme Tejia Ha3bIBAIOTCS aMOpHbIMU?

Yem amopduble Tejia OTIMIaoTes OT xuikoctn? Ot kpucrania?

Yto TAKOE NEepeoXIaK/IeHHas KUJAKOCTb?

Uto noKa3zbIBaeT OTHOCUTEJIbHAsSE MarHuTHAs! IPOHUILAEMOCThH?

[TosiciiuTe CYIIHOCTh JiItaMarHeTu3mMa.

Kak ornpejiesuTh HaMarin4eHHoCTh napaMarteTHka’

Yro takoe peppoMarHeTHk?

Uto TaKoe HHJLYKIIMsA HACIIEHUA?

Crajiuy npoiecca HamarHnIuBaHusL.

HapucyiiTe neT/io rucTepe3snca MarHuTHoro Marepiasa. O603HaUbTE XapaKTepHbIC TOUKH.
[IpuBeNTE €MHUIIBI MATHUTHON MH/IyKIMH U HANPSHKSHHOCTH MAarHUTHOTO 1107151
UeMy paBHa KOOPHHUTHBHAS CHIIA MATHHTOMSATKUX H MarHUTOTBEP/IBIX MATEpPHAIOB?
Uto TaKoe OCTaTOuHast HHJLy KIns?

Uro Takoe KodpHUUTHBHAS chiia?

Uto TaKoe MHJLYKIIMS HACHIICHUS?

Yem XapakTepH3yeTcst TOUKa Kropu?

Yto TAKOE MAFHUTOCTPUKIHSA?

[IpuBeuTe HEOOXOIMMOE yCIIOBHE anTHdeppomMarieTu3ma.

U0 MPOMCXOUT ¢ aHTU(HEPPOMATHETHKOM B TOUKE Heens?

B kakux TeJiax NpoUCXo/IUT CIIOHTAHHOE HamMarHuunBanue?

[TpusemTe 0000UICHHYIO XUMHYCCKYIO Gopmyity GeppHuTOB.

JlocTonucTsa GheppuToB.

Kak onpe/ensercsi BpeMms JMDIIEKTPUUECKOl peslakcalnn?

Yt TaKoe AMdIICKTprUIecKas IPOHUILAEMOCTD?

JlosicnuTe SIBJICHUE TOJIIPU3alid JIMDJICKTPUKA.

Uewm 00ycIoBIIeHA HJICKTPOHHAS noJsisipusanus’?

Uewm oOyciioBjieHa HOHHAs rosisipu3anus’?

Uto Takoe BpeMsl pesiakCaluu Ipu HosipH3aIn?

B ueM 3aKJII04aeTcs HOHHAs IPOBOJIMMOCTD JMDJIEKTPUKOB?

Yro TAKOE JMAICKTPUUIECKHE HoTepr?

UT0 TAKOE YrOJI JINDJIEKTPUYECKHX norephb?

Kak onpeieuTh TaHTeHE YTIJIa JIMDJICKTPHYCCKHIX norephb?’

3a cueT Yero peasu3yercs NpbPKKoBas POBOJAMMOCTD B JAMJIEKTpUKax”

B kakix Marepuasax nposiBsieTes NpbDKKeBas POBOJMMOCTH?

UeMy paBHa IIPOBOJIMMOCTD XaJIbKOTCHUIHBIX creko?



K pazaeny 3

i P [IpuBeMTE KATErOPUHU [POLECCOB YIaICHUS BCLICCTBA.

5.2 Kakue CylecTBYIOT MPOLECChl PH3HICCKOro yjasienus?

5.3. [IpuBeuTe METO/IbI abpa3uBHoit 00pabOTKH MOJIYIIPOBO/IHHKOBBIX MaTepHAIOB.

5.4. Ha uem OCHOBAHbI METObI XMMHUUECKOTO U HJIEKTPOXUMHICCKOTO yIlaICHI pelecTBa’

5.5. KakuMy METOJIaMHU [10JIy4alOT ITOBEPXHOCTH KpUCTA/LIA € BBICOKOI CTEIEHbIO coBepiicHcTRa’

5.6. Ha ueM OCHOBAHO BaKyyM-TE€PMHUYECKOEC y/IAJICHUC BerecTna’

5.1 Kakue criocoObl MOABO/A TEIUIa MPH BaKyyM-TEPMHUECKOM yJIaJICHIAH B 3naere?

5.8. 3-3a 4ero BO3HUKAIOT OTKa3bl KOHTAKTHLIX coeIMHeHni?

5.9. KakiM CrocoGOM TIPOM3BOMTCS KPEILIEHHE BBIBOJOB OT KpucTalia K BHEIIHEMY BBIBOJLY
MMC?

5.10. Uem OOBLICHUTH M3MEHEHHE MIEKTPOPH3MUECKUX CBOHCTB KPCMHH BOJIM3K  1TOBEPXHOCTH
pasnena Si — Si02?

3.11. [IpHBeMTE TIOIHYIO KIACCH(PHKAIMIO MPOLECCOB y/IICH I BEIIECTBA.

3:12, OxapakTepu3yiTe 0TKa3bl, CBA3AHHbBIC C oOpa3oBaHueM HHTEPMETAIIMICCKHX COC/IMHEHHUH.

5.13. [IpuBeiTe CTPYKTYpPY SHEPreTHICCKUX 30H Ha OKMCJICHHOM MOBEPXHOCTH 1OJIY TPOBOJIHHKA.

5.14. Kakue Hexenareababie dpGexTsl TpHOOPOB BOZHUKAIOT MTPH HATHIHH Je(PCKTOB B OKHCHbBIX
CJI051X MOJTYIIPOBO/IHUKA?

3.18. [TpuBeiTe cXeMy BO3HUKHOBCHHSI OTKa3a MUMC BeleicTBHE JIeEKTOB OKMCHO# TUICHKH.
K pazneny 6

6.1. Kakue (pakTopbi OKa3bIBAIOT BAMAHUE Ha CTPYKTYPY IICHOK?

0.2. Kakye TUICHKH ABISIOTCS OUeHb TOHKUMH, TOHKHMH, TOJICTBIMH, OYCHE TOJICTHIMU?

6.3. Ha kakue o TONIIHMHE MICHKH Hauboiee CUIbHO BIMACT CTCICHB BaKyyMa HpH nanecetun?

6.4. Urto Takoe 3apojibii’?

6.5. Yro Takoe ajaTom?

6.6. Yro Takoe ancopoent?

0.7. [Tpusente GopmyJly IEHTPA KOHICHCAIMH.

6.8. Y10 Takoe roMOreHHOe '3ap011b1meoﬁpmosanuc‘?

6.9. Yt0 TaKoe reTeporeHHoe 3apoibiiieodpaszosanne?

6.10. Uro rakoe BpeMs pellakcaliy pu HaHCCCHHH iienok? Kak ono onpejensercs?

6.11. Kak nHaiiti cpeiioio anddy3nonHyo JUHHY ajlaroma?

b1l Yro Takoe reppas KpUTHUCCKas TOMIMHa? [IpuBeMTE €€ 3HAUCHHUE,

0.13. [Ipu KakOM pa3Mepe IUICHKH BO3HUKACT BTOPAs KpUTHUECKash TOJIIMHA?

6.14. Kak TEXHOIOTMUECKH MOJIY YU Th MEJIKO3CPHUCTYIO TJICHKY

6.15. Uto stpiisieTes KOJIMUECTBEHHOM MEpOi 11IepOXOBATOCTH MJICHKH?

0.16. Yo TaKoEe IUTAKCHS !

6.17. Uem xapakTepu3yioTcs aBTOIMUTAKCHA 1 reteposnuTaKcus’

06.18. [IpuBeaMTE  COOTHOLICHHE,  CBSA3BIBAIOIICE CKOpOCTbH  OCAKICHMst  HIPH  DIHTAKCHH ¢
TemrepaTy pou.

0.19. Kak 2J1eKTpHUeCcKOe 110J1e BJUACT Ha pocT SMUTAKCHATBHBIX MJIEHOK?

6.20. Kakoii METOJI JIGKUT B OCHOBE MOJIyUCHHS IIJICHOK 2JIEMEHTOOPrattCCKuX coeIMHEeHMI?

6.21. Kakopa CTeleHb BaKkyymMa M TemIeparypa HaHeCCHMs IUICHOK IEMEHTOOPIaHnICCKNX
coeyutnenuii (o cpaBHEHUIO ¢ OObIMHBIMH rIeHKamMu)?

6.22. Kak MOYKHO yIPaBJIsTh CTPYKTYPO# TJICHKH 3JEMEHTOOPraHuICCKOro coejimHenus’?

0.23. Kak BiMsieT CKOPOCTh OCAXK/ICHUs HA IJIOTHOCTD TOHKO# TJICHKH?

6.24. Kak 3aBUCHT IJIOTHOCTB IJICHKH OT TEMIICPATYPbl MOJUIOKKH?

6.235. Yto TaKOE OCTPOBKOBAsI TjIcHKa?

0.26. Yro GosiblIe: MPOBOAMMOCT TOHKOH MIICHKH UM MACCHBHOTO o6pasia? Iouemy?

827, [IpuBeuTE MEXaHU3MbI IPOBOIMMOCTH OYCHD TOHKHX TJICHOK.

6.28. [Ha kakoii mapameTp OKa3blBalOT BIUAHHC CHIIBI HIEKTPHUYECKOTO N300PaKEHHs HPH HOJIY CHHi
TOHKHX THJICHOK?

6.29. Kak ornpesessiioTest CHIIbl JJICKTPHICCKOTO n300pakeHus?

6.30. Uro takoe >dpdext IHIoTTKH B TOHKHX IJjieHkax?

6.31. [TpuBesuTe GopmyITy TUIOTHOCTH TOKA ITPH SMHCCHH [TToTTKH.

6.32 B kakoM cjydae B TOHKHX IIJICHKAX npeobiasaer TyHHEupoBanue?

6.33 Kak 3aBUCHT BEPOSTHOCTH TYHHEIMPOBAHHS OT BBICOTDI noteHnmanbHoro dapnepa’

6.34. Kak orpeaeinThb JUTHHY ¢BOOOIHOrO 1podera B CIUIONIHOM METAILIMYECKOI TIeHKe?

6.35. [losICHITE MEXAHN3M PACcCesiHisl IEKTPOHOB B TOHKUX TLICHKAX.

6.36. Kaxk ornpeenTh IPOBOJAMMOCTD TICHKHA U3 merasa?
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6.37. [Tpuseure popmyny Hoprreima Juist TOJACTHIX TICHOK.

6.38. B ueM OCOGCHHOCTH TEMIEpaTypHOro Kod(pQHIMEHTa COMPOTHBICHHUS TOHKHX TUICHOK (1o
cpasrennio ¢ TKC maccnBHbIX 00pasiioB)?

0.39. Kak onpesessieTcsi KPUTHUECKOE HANPsKCHUE, MPH KOTOPOM B JIUAJIEKTPHYCCKHUX  T1ICHKAX

HauMHAaeTes epexo/i OT 3akona OMa K KBaapaTuiHOMY 3akony?
0.40. [Tosicuure BAX JM3ICKTPUUECKON TUICHKH.
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OPI'AHU3ALIUSA CAMOCTOSTEJBHON PABOTHI CTY/IEHTOB

[Ipy u3ydeHUn IMCIMILIMHbBI HCTTONIB3YIOTCS CIIC/YIOLIHE (pOpMbI CAMOCTOATEIILHOT
padoThI:

— camocTosTe/bHasl padoTa B BUJIC BBINOJHCHHUS WHIMBH/LYaJIbHBIX 3QJlaHui 11IpH
[OJIFOTOBKE K  3alMTe J1abopaTopHbIX paboT, MOArOTOBKA K KOMILIOTEPHOMY
TECTUPOBAHMIO U 3allUTE JAOOPATOPHOI padoThI;

—  [10JI'OTOBKA K MUHUKOHTPOJIbHBIM.

Cojtepkanue caMmocTosITe/IbHOI padoThl CTY1CHTOB

s~ ]

KonnuecTBo

Bu/ibl caMOCTOATENLHOM 4acoB Ha
) ConepKanune (CCbUIKM Ha UCTOUHWUKH)
padoThbI BbITOJIHEHUE

CP, uacos

|
5 SO TS IR I \
|

e 2
[ToaroroBka K Tembi:
KOMIbIOTEPHOMY ik Tepmorpaduueckuii aHaIM3 MarpaMMbl  COCTOAHMS  OMHAPHBIX 10
TECTUPOBAHMIO TIPH 3aLLUTE | cucTeMm. ‘
n1aGopaTopHoii paboThl 24 M3yueHne aare3ui TOHKHX METATHUECKUX [UICHOK K PasiiiHHbIM 10 \
THITaM TOJUI0KEK. }
3 M3mepenne BpeMeHH KW3HH HEOCHOBHBIX HOCHTEICH 3apsia B 10 '1
110J1y [IPOBOIHMKAX. ‘
4. DNEKTPOXUMUUECKHUE MPOLIECChI U ABJICHHUS. 10 ‘
| VngopmauHOHHbIC HCTOUHHMKH: [16] ‘
[1oroToBKa K ay/IMTOPHO# MuHHKOHTpOIbHAs | RS : 12 ‘
MUHHKOHTPOJILHOM Knaccudukauns — GUINKO-XUMHUUYECKUX  1POLECCOB  MHKPO- 1 }

HAHODJICKTPOHHUKH. ‘
MatepHaJibl 1eKTPOHHOMN TeXHUKN. Chilbl CBA3HM B TBEPIbIX TEJIAX.
Kpucrananueckas peiierka. JleekTbl KpUCTAUIHUCCKUX CTPYKTYP-
Jlepopmatius.
DHepreTuieckne YpoBHU 1 30HbL. [IpuMecHbie ypoBHH. w
Kunernueckue siBjieHHs B M0JYTPOBOJIHUKAX. \
PexoMOMHALMs HOCHTEJIEl 3apsia B 1Oy pOBOJIHHKAX.
Xumuueckas — TEPMOAMHAMMKA — TEXHOJIOTMYECKHX  MPOLCECOB
npoussojactea POC.
Tennosbie cBOiCTBA TBEPAbIX Tesl. TernnoBoe pacumpeHue.
[1pOBOIMMOCT METAJIJIOB 1 CIIABOB. YIC/IbHOC COMPOTHBICHHIC. 1
DAEKTPONPOBOAHOCTB MOJY IPOBOAHHKOB. CBEPXINPOBOANMOCTD. ‘
[ToBepXHOCTHbIC SIBJICHUS B [10JIYPOBOAHHKAX. ekt nos. }
MudopmaitmoHHbic HCTOUHHKH: [1-15] ‘
MHUHHKOHTPOJILHAS 2 12 |
KOHTAKT MoJ1y NPOBOJAHUK-10J1Y TPOBOAHHK. [ToTeHumanbHblii dapbep. |
HepasnopecHoe coctosiine nepexoa. MHKekuns 1 SKCTpaKitis. ‘
XapaktepucTHkn p-n  nepexona. EMKoOCTh  nepexona. [TpobGoii ‘
nepexo/ia. ‘
HeuHKEeKTUPYIOULME KOHTAKTbI. TyHHENbHbIH NEepexol. \
KoHTaKT METal-10J1y IPOBOAHNK. 3anupaloiine 1 aHTH3arnnparoune 1‘
KOHTAKThI.
OCOGEHHOCTH  KOHTAKTOB  META/I-N0Jy MpoBOAHMK.  OM MUYECKH
KOHTaKT.
KoHTakT [ABYX MeTauioB. BHeuwiHss u BHYTPEHHAS KOHTaKTHAA |
pa3HOCTb MOTEHIIHATIOB. “
Zakoubl AnGy3un. Mexanusmbl anpgysnn. ‘
Onnoctaauiinas W ayxcraauiinas anpdysns. JlonojauurenbHas 1
(ynkuns omndok. Pynkums Iaycca. \
MoHHoe JiernpoBatue nojy npoBoHnkos. Cxema npouecca HOHHOTO \
\
|
\

JlCI‘HpOB'dHMﬂ. Kauaﬂuposaﬂne.
s Mndopmaumontbie nerounnkn: [1-151 o 3
|I()Jlrl‘(i)'l‘prBIV\ia”!\f;)Iff)?fl\r/lgﬂ_ywuﬁ: e L e et b R o 36
Beero




KOHTPOJIb KAYECTBA YCBOEHMUSI 3HAHUU

JIMarHOCTHKA KayecTBa yCBOEHHMs 3HAHWH [POBOJAMTCH B Gopme Tekylero
KOHTPOJISI U MPOMEXKYTOYHOH aTTeCTallnH. MeToMKa pacyera W KaJleH/apHbIi I1ari
MEpOIPHSITHI TEKyIero KOHTPOJISl JOBOJMTCS JIO CBEJICHUSA CTYICHTOB 1id [ICPBOM
3aHATHU U3y4aeMOW JIMCIHUIUIHHBI.

MeponpHusTHsi TEKyIIero KOHTPOJISi IPOBOJATCS B TEHCHUE CCMECTpa H BKJIIOYAIOT
B cebs cieayroiine GopMbl KOHTPOJIS:

1. MUHUKOHTPOJIbHBIE T10 pa3jiejiamMm M3y4aeMOM JIMCIMTUITMHBI,

2 TIrcbMEHHbIE OTUYETHI 110 JJAGOPaTOPHBIM paboTaM, KOMIIBIOTEPHOC TCCTHPOBATTHE
[py 3aiuTe 0TuéTa 110 JJabopaTopHoil padoTe.

Pe3ynbrar TEKyIIero KOHTPOJIS 32 CEMECTp OLCHUBACTCS OTMETKOH B Oaiuiax 1o
JleCSTHOAMIBHON [IKAJIE M BBIBOAMTCS HMCXOJIs M3 OTMETOK, BBICTABICHIBIX B XOIC
[POBE/ICHUs] MEPONPUATHI TEKyLIero KOHTPOJs B TEHCHHE cemecTpa Mo cliejlylonieH
dhopmyiie:

T=(TK,+TKy+...+TKy) m,
rne TK,... TK, — oTMeTKH, BbICTaBJICHHbIC B XOJI¢ MPOBCIACHHMS MEpPOIPUSTHH
TEKYIIero KOHTPOJIs,
n — KOJIMYECTBO MEPOIPUSATHN TEKYLLIEr0 KOHTPOJIA.

JlornyckaeTcss MO IPEJCTABIEHUIO TPErojlaBatelis 1 10 peliciiio kadenpb
JHEpreTMKH ©  dJeKTpoHukH [lojoukoro rocyapcTBeHHOTO yHHUBEpCUTETa HMCHH
Esppocunun [Tosonkoil ysennyenue pesysiprata TCKyLICro KOHTPOJIst JUIs CTYJICHTOB,
NPUHMMABILIMX y4YyacTHe B CTYJCHYCCKHX KOH(EPEHIMIX, KOHKYpCax CTYJACHICCKHX
paboT, MMEIOIMX OITy OJIMKOBAHHbIE HAyYHbIC paboThl MO TEMATUKE JAMCHMILIMHbBL 1T L.

[TpomMesKyTOUHAsS aTTECTALMs [0 AUCIMILIMHE NPOBOANTCS BO BTOPOM CeMecTpe B
popme dK3ameHa.

Di3aMeHallMOHHAsE OTMETKa [0 JAUCLMIUIMHE SBISCTCAH CpeJIHEB3BEIICHHON 1
GopMupyeTest 110 Clie/ly IOLUIMM NPaBHIaM:

_ 3yK3aMeHAallMOHHAs OlLleHKa OIpeJIesIseTcsl ¢ y4eTOM BECOBOIO kod(ppunmenTa
TeKylIero KOHTpoJst K, KOTOpbIi yCTaHaBIMBAaeT BKJIa/L OTMETOK, [MOJIYYEHHBIX B XOJIC
TeKyIero KOHTPOJIsi B TeUEHHE CeMecTpa B OK3aMCHALMOHHYIO OTMETKY W IpHHUMAacT
3nauenue 0,5;

_ 5K3aMEHAIMOHHAS OTMETKAa M0 JMCLMILUIMHE PacCUMTHIBACTCS Ha  OCHOBC
pe3yJibTaTa TeKyIlero KOHTPOJIs U OTMETKH, [10JIy4E€HHOM CTY/ICHTOM 3a OTBET 110 owusery,
1o gopmy.ie

D=k T+ (1-k)O,

re — D- sK3amMeHallMOHHas oTMeTKa; K — BeCOBOW KOIP(PUIMEHT TEKYIIEro
korTpois; T — pe3ysbTar TeKyIIero KOHTPOJIA 3a CEMECTD, OIIEHUBAETCS OJIHOM OTMETKOI
10 JlecsSTHOAIBHOM IIKalle, KOTOPasi BBIBOJAUTCS M3 OTMETOK, MOJIYHCHHBIX B cemectpe; O
. OTMETKa 110 JecSTHOAIIbHOM 1IKae, 1ojlyYeHHas CTYICHTOM 3a OTBCT 110 ouery.

[TonoKUTeIbHOI ABJISETCS OTMETKA He HUXKe 4 0ajioB.
~ Mertorika pacyéra OTMETKH TEKYIIEero KOHTPOJIA 33 cemecTp

[ . Homep MakcnmainbHbiii 6ann |
| T 3ansaTus MeponpHsiTHs TEKYLLEr0 KOHTPOIs o
- Heaesn ~ TeKYLEro KOHTpOsis. (
6 AyauTopHas MUHHKOHTPOJIbHAS 2
Jlexumonnbie . — . — 1
12 AyauTOpHas MUHHKOHTPOJIbHAS 2
3aHATHSI — = S S
) ) R 16 [loaroToBKa Npe3eHTalmit 1 pepepaTon 2 -
4 3awmTa oTueTa ro gaboparoproit pabore | b e
8 3awmTa otueta 1o sadoparopHoii padore 2 1 1
JlaGoparophbie S ~ o . : }
paGOTHI o) 3amuTa oTueTa no jadoparopHoii paboTe \
},.,,,,.,4,_,_, S o - I —ee —_— — -

| B
\ . A
'\ 16 3auwita oTueTa no gadopatopHoii padote 4 |
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XAPAKTEPUCTUKA MHHOBAHMQ[IHBIX MOJAX0/10B K
NPEINOJABAHUIO YYEBHOU INCIHH MJINHbI

[Ipy  W3y4YeHUH  JIUCIMIUIMHBI «DU3UKO-XUMHYECKHE  OCHOBBI  MHMKPO- M
HAHOYJIEKTPOHMKI» UCIIOJIB3YIOTCS ClIE/lyIOIHe HHHOBALMOHHDIC MOAXO/BL:

- JUis TIOJINOTOBKKM K IPOBEICHUIO BCEX BHJIOB 3aHATHI UCIOJB3yeTes: yueOHo-
METOJIMUECKUI KOMILICKC;,

- JUlS OLEHKHM 3HAHMH M KOMIIETEHIMH CTYJCHTOB HCIIOJb3YCTCS pelTHHIrOBask
cucrema;

- KOMIIBIOTEPHBIC TECThl JUIsl KOHTPOJIs 3HaHME [0 pasjesiaM  M3y4dacMoit
JCIAIUINHBL Ha 6ase mardopm Smart test, moodle.

MeTo/bl M TEXHOJIOMM OOydeHMs:: ay/MTOPHbIC JICKIMOHHBIC SatsImiil ¢
[pPUMEHEHHEM MYJIbTUMEANIHBIX pe3eHTalum.

[Ipy M3ydeHHH JIMCHMIUIMHBL MPEyCMOTPEHA ylPaBIIACMa CaMOCTOsITeJIbLHAs
paboTta CTy/IeHTOB I10 pa3/ie/lam:
— (u3KMUecKre MPOLECChl B IMIJIEKTPUKAX;

3J1CKTPOXMMHUYECKHE MPOIECChl B TEXHOIOIMH POC;

- JlerpajiallioOHHbIe ITPOIIEeCChI;
— (u3nuecKUe sBJICHKs B TOHKUX IIJICHKAX.

B pesynbrate YCPC Kakablii CTyICHT FOTOBHT pedepat 1Mo COOTBETCTBYIOLIEMY
pasjiesly W MYJIbTUMEIUHHYIO MPE3CHTAIHIO. JlaHHble MaTepuallbl BBIKIA/IBIBAIOTCS B
Google classroom 6o Moodle.



NPOTOKOJI COTJIACOBAHMSI YYEBHOU ITPOI'PAMMBI C JIPYT'HMH

YUEBHBIMHU JUCHUTITVIMHAMUA CIEIMUAJIBHOCTH

[HazBanue JIMCIUIUIIUHDI,
¢ KOTOpO#t Tpedyercs
‘ COrJIacoBaHuEC

HazBanue
Kadenpeol

[IpeutokeHus 00
M3MCHECHHAX B
cojlepKaHun yueOHo#
NpOrpaMMbl yUPEIK/ICH U
BBICIIIErO 0Opa3oBaHus 10
yueOHOM JIMCIMITIIMHE

[Tpunsitoe penienue
kage/1poii.
pa3padoraBiici
yueOHYyI0 nporpammy (¢
yKa3zaHUEM JIaThl 1
HOMeEpa MpoTOKOJIA)

DJIEeKTPOHHBIE TIPUOOPBI

TexnoJioruueckue
ITPOILECCHI UHTErPAIbHON
HICKTPOHUKH

M3JleMil MHTErpajibHOM
ICKTPOHUKH

Turnosble KOMIIOHEHTBI U
JIATUYUKHA  KOHTPOJIbHO-
JIMArHOCTHUECKUX

CpeJICTB

dusznucckue
IIPOCKTUPOBAHUS
POrPAMMHO-
YIPABJISIEMbIX
l EKTPOHHBIX CPEJICTB

OCHOBBI

HHEPIreTUKHU U
AJICKTPOHUKH

/&‘69/07K CHuyu o

3agmeeahuu Fer

@/ /A4 A. Job2s0er
708. Kagoelpod 7

S B

|
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PEILIEH3 U
HA y4eOHYI0 IPOrpaMMy YUPeR/IeHHs BLICIIETO odpa3zoBaHus
yueonoii AucumInnbl «PH3MKO-XHMHYECKHE 0CHOBBI MHKPO- H HAHOMICKTPOHIKID
uist enenuaabHocTH 6-05-0713-02 «JJIeKTPOHHBIC CHCTEMbI W TEXHOJTOTHID

VuebHasi 1porpamMma JIMCHMIUIMHBL  «DU3HKO-XUMHUUECKHE  OCHOBBI - MHKPO- M
HAHOIICKTPOHMKI» JUIsl crienasibioctn 6-05-0713-02 «DNEKTPOHHBIC CHCTEMBI M TEXHOJIOTHHY
COOTBETCTBYET OOMIMM KBAIH(PHKAIMOHHBIM TPEOOBAHUSAM, ONPEACIISCMbIM THIIOBBLIM yueOHBIM
[JIAHOM JIAHHOM CIIeIMaIbHOCTH.

VueGnasi mporpamma paspaborana Ha 180 akaJeMHUECKHX 4acoB, W3 KOTOPBIX B
ayJINTOPUH JIOJDKHO ObITh nposesieHo 80, BKiovas 64 uaca nexiuit 1 16 gacoB 1a00OpaTOPHBIX
3AHATHH.

JUts NOHMMAHWS T[PUHLMIIOB JIGHCTBHSA DJICKTPOHHBIX npuOOPOB, TEXHOJIOTHH  HX
[POM3BOJICTBA, BO3MOKHOCTH HCIOJIL30BAHMS B HOBDIX pa3paboTKax IEKTPOHHOMH aniaparyphl
CTYJICHT JIOJUKEH OBJIAJIETh HEOOXOJMMbBIM KOMILICKCOM (pU3MUECKUX W XHMHUUCCKUX 3HAHWH.
[TorromMy uedb M 3aJa4yd, HNOCTABJICHHbBIC MEPEL CTYJACHTAMH, 6e3yCIIOBHO, aKTyaJlbHbl M HMX
pealu3alns MKTYeTCs POU3BOCTBEHHOM HEOOXOMMOCTBIO.

TpeGoBaHus K yMEHHSM, HABbIKAM, 3HAHUSAM, [IOCTABJICHHBIC ABTOPOM TIpH COCTaBJICHUH
y4eOHOI MpOrpaMMbl M ONpeJie/icHHble  0a30BbIMK npodeccnoHaIbHBIMA - KOMIETCHIHSIMH
JAHHOI  JIMCIMIUIMHBL, HaIpaBlieHbl Ha NPUOOpETEHHME CTY/ICHTAMH Oaraka 3HAHWUH JUIs
YCIICHIHOIO MPUMEHEHHS JIEKTPOPU3HUCCKUX T1POLECCOB, >PeKTOB M sBICHUH B pa3paboTKe.
[POM3BOJICTBE H HKCIUTyaTallik COBPEMEHHOM JIEKTPOHHOIN U MHKPOIJICKTPOHHON armnaparypbl.

JIeKIMOHHBIH KYPC JIMCIHMIUIMHBL OCTPOCH JIOTUYCCKH TIPABHIILHO. Cojiep)kaHue TeMm,
npejularaeMbIX JUis U3ydeHus, 0e3yCc/IOBHO, MO3BOJISICT B MOJHOM 00BEME TTOJIYUUTD 3HAHUS O
GRICHUSX. JIeKAIMX B OCHOBE (PM3UKO-XMMHUYECKMX [IPOILECCOB  TEXHOJIOTMH  MHKPO-H
HAHOYJICKTPOHHKH, (PU3MUECKHUX SBJICHUAX, MMPOIECCaX U 3aKOHOMEPHOCTAX, JICHKAMIIN B OCHOBE
paboOTBl  p-n MEPEXOJIOB,  OCOOCHHOCTAX BO3JICHCTBUS  BHEIIHMX W BHYTPCHHHX
JlecTaGuIM3HpYIONMX  (akTOpoB Ha paboTOCIOCOOHOCTD  MOJYHPOBOAHMKOBLIX npudoOpoB |
W3IeIMH MHTErpaibHON  H1eKTpoHuKH. Kpome TOro. CTYIACHTBI JIOJUKHBL OCBOWTH THITOBBIE
TEXHOJIOMMUCCKUE MPOIIECCh] JIErHPOBAHUS 110JTY TPOBOIHUKOB.

JlaGoparopuble paboTBI, Mpe/UlaraeMbic aBTOPOM MPOIPAMMBL, TIO3BOJIAIOT MPaAKTHYCCKH
Heeie/oBaTh SBJICHHS aAre3ud M DJICKTPOJIN3a, CTPOMTH JiarpaMMbl COCTOAHMS OuHApHbBIX
CHCTEM M OINpEeJICIITh BPEMEHH HKHU3HN HEOCHOBHBIX HOCHUTEJICH 3apsi/ia B 10J1y [IPOBO/IHHUKAX.

B 1eioM, [porpaMma COCTaBleHa Ha BBICOKOM HAYHYHO-METOIHHUCCKOM ypOBHE,
COOTBETCTBYET TpeOOBAHUAM JIOKYMEHTA OT 27.05.2019 «Ilopsijiok pazpadOTKH W YTBEPIKIICHHS
yueOHBIX  [IPOrpaMM»,  YTBEPXKICHHBIM MuHHMCTEpCTBOM  00pasoBanus, MOXKeT — ObITh
peKOMEHJI0BaHa K YTBEPKICHHIO B Ka4decTse yueGHOIl 1TPOrpaMmbl  yUPEKICHUS  BBICHICTO
oOpazosanust Ul yueOHOH  JIMCHMILIHHDI «DUINKO-XUMHUUYECKUE  OCHOBBI  MHUKpPO-  H
HAHOYJICKTPOHUKW CHCIHAILHOCTH 6-05-0713-02 «DJIeKTPOHHbBIC CHCTEMbI W TCXHOJIOTHHY.

Periens3us paceMoOTpeHa M YTBEpKACHa Ha Kaeape MaTeMaTHKH M KOMIIBIOTEPHOH
Gesonactoct YO o «llosiolkuil  roCy/1apCTBEHHbBIH  YHHBEPCUTET — UMCHH Erdpocunnn
[lononKoi»

[IPOTOKOJI N_‘_j‘/hOT « [6» 7_[/_ 2023 .

Base ot Kaepoi

MATEMATHKHA U KOMITLIOTEPHO#H 0€3011acHOCTH «// /— W.b. bypauenox



PEULEH3US
Ha yueOHYIO TIPOrpamMMy YUpeKICHHMs BBICIICIO oOpazoBanusl
yueGHOMN AMCIUIUTMHBL « DU3HKO-XMMUUECKNE OCHOBbI MUKPO- 1 HAHOYJICKTPOHUKN
uis enenranbHocth 6-05-0713-02 « DNEKTPOHHBIC CHCTEMBI M TEXHOJIOTHIT

VyeGHas nporpamma yuyeOHOH JIMCHMILUIMHDI «DUZNKO-XUMHUUYECKHE OCHOBBI
MHUKpPO- M HAHOYJIEKTPOHUKM» H3JI0KCHA Ha 30 crpaHMIax M COIEPKHUT CICIyIOIne
pasjielibl: 1elb W 3a7aud JUCLMILIMHBL, COACPIKAHNC yueOHOro Mmarepuaja, y4eOHo-
METOIMUECKYIO KapTy YueOHOW JMCHMIUIMHBL, WHOOPMAIMOHHO-METOMHUCCKYIO HACTD.
MPOTOKOJI COIJIACOBAHMs yueOHOM NpOrpamMmmbl ¢ JpyrUMH yueOHBIMH JIMCIMITIMHAMH
crienmanbHocTh. MHOOPMaMOHHO-METOIMYECKAsH YacTh COICPIKAT MEPEHCHb OCHOBHDIX
U AOMOJHUTEABHBIX JUTEPATyPHBIX HCTOUHUKOB, JICKTPOHHBIE PECYpChl U3 MC/HATCRH
kadye/ipbl DHEPrETHKH U HJICKTPOHUKH, MEPEUCHb BOMPOCOB JUIA MPOBCACHIA HK3aMeHa,
TECTOBBIC 3a/IaHUS 10 U3yUaeMOMy MaTepuaily, Mopsaa0K opraHn3aiiin CaMOCTOSTE/ILHOM
paGoThl  CTYJICHTOB, ~KOHTpOJIb  KauyecTBa  yCBOCHMA 3HAHUH, XapaKTEPUCTHUKY
UHHOBAIMOHHBIX MOJIX0/10B K MPEnoiaBaHuio yueOHOM IMCIMILIMHBL,

Haspanue U cojepkaHue yueOHOW nporpamMMbl  JINCIMILIMHBI «Pu3nKo-
XHMHUECKHE OCHOBBI MUKPO- M HAHOYIEKTPOHHKMY COOTBETCTBYCT THIIOBOMY yueOHOMY
miany  cnetuaibioctn 6-05-0713-02 «DJEKTPOHHBIE CUCTECMBI M TEXHOJIOTMHY
(perucrpanmonnpiit  Ne 15-23/yu. ®OKHu?D  or  04.04.2023r.). a  TaKke
KBaJIMPUKAIIMOHHBIM TPEOOBAHUSM K BBIITY CKHHKAM.

[lporpamma paccuntana Ha 180 aKajieMMYCCKHMX Hacos, W3 KoTopbix &80
ay IMTOPHBIX (JIEKIMK — 64 4acoB, naGopaTopHble 3aHATHs — 16 4acoB).

Cojeprkanue y4eOHOM MporpamMmMbl COOTBETCTBYCT YPOBHIO MOJIFOTOBJICHHOCTH
CTYJIEHTOB K W3YYEHMIO JIAaHHOW JMCHMIIIHHBI. VY CnemHocTh U3YUeHHs JAUCHUTUIMHDI
«DUBHKO-XUMHUCCKHE  OCHOBbI  MHKPO- M HAHODIEKTPOHMKH»  00ccHeunBactes
[pe/IIECTBYIOIIEH 110Ar0TOBKOM CTY ICHTOB.

3nanne GU3NKO-XMMHUCCKUX OCHOB (YHKIIMOHMPOBAHHMS 1 IIPOM3BO/CTEA MHKpPO-
M HAHOOJICKTPOHHBIX CTPYKTYpP MO3BOJMT OyayUIMM HHKCHEpaM yCIICHIHO BJIQJICTh
METOIAMH MCIIONB30BAHMS OCHOBHBIX JJIEKTPOPHU3UIECKUX TPONECCOB H SIBJICHUI TIpH
paspaboTKe, NPOM3BOJICTBE M IKCIUIyaTallnk COBPEMEHHOIT  JJICKTPOHHONH 1
MUKPOYJICKTPOHHOI armaparypbl.

Marepuai, [peICTaBACHHBIA K M3YuCHHIO B JIMCHMIUIMHE MOJHOCTBIO
coorBercTBYET  (hOopMHUpOBaHMIO  0Aa30BBIX MpohecCHOHAIBHBIX  KOMICTCHIHH,
[pe/1y CMOTPEHHBIX Y4EeOHBIM [JIaHOM CIICHHATEHOCTH.

3aksouenne: yueOHas nporpamma «DU3MKO-XMMHYCCKHE OCHOBbI MHUKPO- M
HAHOOJICKTPOHMKMY) ~ PEKOMEH/LYeTCs K YTBCPIKACHMIO B KAUuCCTBC yueOHOi
[POrpaMMbl yUpesikJeHHMs BbICLIEro 00pa3oBaHus 110 yueOHOI JIMCUMIUIMHE JUIA
crienmanbHOCTH 6—-05-0713-02 «DIEeKTPOHHBIC CUCTEMbI U TEXHOJOTHHY.

[ 1aBHBIN WHIKEHEP

OAQO «M3mepurelib» A.B. Hennn
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