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Ne Bunpl yueOHO# nesTebHOCTH 5 cemectp Bcero Ennaunner
1 Jlexnn 14 14 4acoB
2 IIpaxTryeckue 3aHATUA 10 10 4acoB
3 JlaGopaTopHbie pabOThI 12 12 JacoB
4 Kypcosas pabota (1mpoekr) 10 10 4acoB
5 Bcero aymuTopHbIX 3aHATUN 46 46 4acoB
6 W3 HuX B UHTEpaKTUBHOU (hopme 28 28 4acoB
7 CamocrosiTenbHast paboTa 62 62 4acoB
8 Bcero (6e3 sx3ameHna) 108 108 4acoB
9 ITonroroska u cgada pKk3aMeHa 36 36 JacoB
10 | OO6wmas TpyaI0eMKOCTb 144 144 JacoB

4.0 4.0 3.E

DK3aMeH: 5 ceMecTp
Kypcogas pabota (nmpoekr): 5 cemectp

Tomck 2017
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JIUCT COTJIACOBAHUIA

PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeNLHOTO CTaHAapTa Bhiciiero oopazoBanus (PI'OC BO) no HampaBieHHIO MTOATOTOBKH (CIIEIIHATLHO-
ctu) 11.03.04 DnexkTpoHMKa W HAaHOAJIEKTPOHUKA, yTBepkaeHHoro 12 mapra 2015 roma, paccMoTpeHa u

YTBEp)KJCHA Ha 3aceJaHuU Kadenpsl «  » 20 roxma, mpotokon No
Pazpabotunku:
npodeccop kad. 11 B. H. /laBb110B

3aBenyromuii odecrieunBaroien kag.
oIl C. M. llangapos

Pabouas nporpamma corsnacoBana ¢ (pakynbTeToM, NpoQUINpPYyIOLIei U BhITycKatolen kadeapamu
HaIpaBJICHUs TOJITOTOBKH (CHEIMAIBLHOCTH).

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

oIl C. M. llangapos
OKCIIepTHI:

npodeccop TYCVYP, kadenpa Il JI. H. Opnukos

CornacosaHa Ha noprane Ne 17828 2



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
- U3YYCHHUE MPUHIUIIOB JCUCTBUS, KOHCTPYKIIMM U TEXHOJIOTHH M3TOTOBJICHUS JIEMEHTOB dJICK-
TPOHHOM TEXHUKH, OCHOBHBIX THUIIOB, IAPAMETPOB, XapAKTEPUCTUK U YCIOBUN UX PUMEHEHHS;
- MPUOOPETEHNE HABBIKOB PEIICHUS TUIIOBBIX 337ad IO PacueTy MapaMeTpoOB SJIEMEHTOB 3JIEK-
TPOHHOU TEXHUKH B MPUJIIOKESHUU K MPUKIAIHBIM pa3paboTKaM M HayYHBIM HUCCIICTOBAHUSM.

1.2. 3agaun IMCHMIIINHBI

— U3y4YCHHE CTyIACHTaMHU 3HAHWHA O (PU3MYECKUX MpoIeccax, MPOUCXOMSAIINX B KBAHTOBBIX CH-
CTeMax B YCIIOBUSAX HApPYIICHHUS TEPMOAMHAMUYECKOTO PABHOBECHS, TMOJTYIMPOBOJIHUKOBOM MaTepHalie U
CTPYKTYypax Ha €ro OCHOBE, B TOM YHCJI€ HAHOPA3MEPHBIX;

—  H3y4YeHHUe NMPHUHIIUIIOB PabOThl COBPEMEHHBIX TPHOOPOB KBAHTOBOM JIEKTPOHUKH, ONITO- U Ha-
HODXJICKTPOHUKH IO TeHEepaIuu, MPUEMY U TPE0OPA30BAHUIO ONITUYECKOTO U3TYUCHHUS;

— H3y4Y€HHE M OCBOEHUE CTYIEHTAMU COBPEMEHHBIX METOJOB OIMCAHUS M aHAIN3a JICKTPOH-
HBIX ¥ ONTHYECKHUX MPOLIECCOB B MOIYIPOBOAHUKOBBIX T€TEPOCTPYKTYpax;

—  OCBOEHHE CTYIEHTaMH MMOAXOJ0B K PEIICHUIO TUIIOBBIX 3a]a4 M0 pacyeTy napaMeTpoB mpubdo-
POB KBAaHTOBOH 3JIEKTPOHUKH U ONTOSJIEKTPOHUKH.

2. Mecto mucuuniuebl B ctpykrype OIIOII

Juctunnuna «OnemeHTs! 2nekTpoHHON TexHukw» (b1.B.O/1.11) otHocuTcs k 6ioky 1 (BapuaTus-
Hasl 4acTh).

[TpenmecTByOUMMHI JUCLHUILUIMHAMY, (POPMHUPYIOIIMMH HayallbHbIE 3HAHMS, SBJISIOTCS CIEAYIO-
mye qucuuIuiebel: KBanToBas Mexanuka, Matemaruka, Marepuaisl 371€KTpPOHHON TEXHUKH, TBEpAOTEIb-
Hasl 3JIeKTpOHUKa, OU3nKa KOHJEHCUPOBAHHOIO COCTOSIHUSL.

[Tocnenyomumy AUCUUIUIMHAMU SIBISIOTCS: 3alUTa BBITYCKHOW KBAIM(UKAIMOHHONW paloThI,
BKJItOYasl MOATOTOBKY K MPOLIEAYPE 3aIIUThI U IPOLEAYpPY 3aluThl, [Ipeaiuninomuas npakTuka.

3. TpeGoBanus K pe3yJibTaTaM OCBOEHM S JUCUMIIIMHbI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— OK-1 crnocoOHOCTBIO HCHOJIB30BaTh OCHOBBI (MIOCOPCKUX 3HAHUM ISl (popMHpOBaHUS
MHUPOBO33pEHUYECKON TIO3ULINH;

— OK-2 cnocoOHOCThIO aHAIM3UPOBATh OCHOBHBIE 3Tallbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHA o01IecTBa A1 POPMUPOBAHMS MPAXKIAHCKOM MO3ULIMH;

—  OIIK-1 cnocoOHOCTBIO MPEACTABIAT ACKBATHYI0O COBPEMEHHOMY YPOBHIO 3HaHUI HaydHYIO
KapTUHY MHMpa Ha OCHOBE 3HAHUSI OCHOBHBIX ITOJIOXKEHUH, 3aKOHOB U METOI0B €CTECTBEHHBIX HAyK M Ma-
TEMaTHKU;

B pesynbrate n3yueHust JUCUUIUIMHBI CTYICHT JOJKEH:

— 3HATh IPUHIUIN JEHCTBUSA, OCHOBHBIE TAPAMETPhI U MEPCIEKTUBBI PA3BUTUS BAKHEHILINX 3JI€-
MEHTOB IEKTPOHHON TEXHUKU

— yMeThb oOecneuuBaTh TEXHOJOIMUYECKYI0 M KOHCTPYKTHBHYIO PEAIU3alMI0 KOMIIOHEHTOB
AIIEKTPOHHON TEXHHMKH B MPHOOpaxX M yCTPOHCTBAX DJIEKTPOHHOM TEXHUKHU; BHIOMPATh KOMIIOHEHTHI IS
UCIIOJIb30BaHMs B 2JIEKTPOHHOH anmnapaType ¢ y4eTOM MX XapaKTepUCTHUK, BIUSHHS Ha CBOMCTBA BHEIIHUX
(haKTOPOB ¥ CTOMMOCTH

—  BJAJIeTh CIIOCOOHOCTBIO K OOOOIIEHUIO, aHAIU3Y M BOCHPUATHIO MH(OPMAIMK, IOCTAaHOBKE
LIeJIU ¥ BBIOOPY ITyTeH ee JOCTHXKEHU TIPH PeLIeHUH 3ajjay pa3padoTKe U CO3IaHUM JIEMEHTOB 3JIEKTPOH-
HOM TEXHHKH; CBEACHMUSIMHM O TEXHOJIOTMH W3TOTOBJIEHUS KOMIIOHEHTOB AJIEKTPOHHON TEXHUKH, UMETh
npejcTaBiIeHne 00 OCHOBHBIX TEHACHLUAX PAa3BUTHUS IEMEHTHOM 0a3bl COBPEMEHHOM AIIEKTPOHHOM Tex-
HUKHU

4. O0beM IMCHUIIMHBI U BUAbI y4eOHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUTMHBI cOCTaBIsieT 4.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B TA0JIM -
e 4.1.
Tabmuma 4.1 — Tpya0eMKOCTh TUCITUILTAHBI

Bunel yueOHOI nesTebHOCTH Bcero gacos Cemectpsl
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5 cemecTp

AynuTtopHble 3aHATUSA (BCETO) 46 46
Jlexuu 14 14
[IpakTnueckue 3aHATHS 10 10
JlaboparopHbie pabOTHI 12 12
Kypcosas pabora (ipoekr) 10 10
W3 Hux B uHTEpakTUBHON (hopme 28 28
CamocTtosiTenbHas paboTa (Bcero) 62 62
OdopmiteHre 0TYETOB 110 JTabOPaTOPHBIM paboTam 12 12
[TpopaboTka IeKIMOHHOTO MaTepralia 10 10
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 40 40
Bcero (6e3 3x3amena) 108 108
[ToaroroBka u ciava sK3aMeHa 36 36
OO0mmast Tpy1I0eMKOCTh U 144 144
3aueTHnie EanHAIIEI 4.0 4.0

5. Coneprxanue 1MCUMILTHHBI

5.1. Pa3jienbl AUCHUILJIMHBI U BU/ALI 3aHATHHI

Paznensl AMCUMIIITMHBL U BUABI 3aHATUIN NPUBEICHBI B Tabmwmie 5.1.

Tabmuma 5.1 — Pasgensl AUCIUIUIMHEL U BUIBI 3aHATHHA

= = £
=R 8
= s
o ‘2 = o =) S =
S a, = ) 8 = g E
= o Q e S o9 5 =
§ = 2 4 - S c% > &
HasBanus paznenoB IUCHMILIAHBL 2 = = 5 ) o O g 5
= 2 o = s | 590 s E
= £ 2 2g E:
5 8 2 | Z = 8=
EE 2
@)
5 cemecTp
1 OCHOBHBIE THIIBI KOHJIEHCATOPOB . 2 1 0 12 10 15 |OK-1, OK-2,
OIIK-1
2 OCHOBHBIE NTapaMeTPhl U XapakKTe- 2 1 4 10 17 |OK-1, OK-2
PUCTHKHU KOHIEHCATOPOB.
3 OCHOBHBIE THUIIBI PE3UCTOPOB. 2 1 0 10 13 |OK-1, OK-2,
OIIK-1
4 OcHOBHBIE ITapaMeTPhl U XapakKTe- 2 1 4 12 19 |OK-1, OK-2,
PUCTUKHU PE3UCTOPOB. OIIK-1
5 HAyKTUBHBIE KOMIIOHEHTHI B JJICK- 2 2 4 12 20 | OK-1, OK-2,
TPOHHOU TEXHUKE. OIIK-1
6 CoeTMHUTENbHBIE 1 KOMMYTAIlMOH- 2 2 0 3 7 OK-1, OK-2,
HBIE KOMIIOHEHTBI DJIEKTPOHHOU TeX- OIIK-1
HUKH.
7 KoMmioHeHTHI TTpeoOpa3oBaTeIbHbIX 2 2 0 3 7 |OK-1, OK-2,
YCTPOUCTB JICKTPOHHOU TEXHUKH OIIK-1
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Hroro 3a cemectp 14 10 12 62 10 108
Hroro 14 10 12 62 10 108
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 - CogepkaHue pa3aesioB NUCIUIUIHH (TIO JICKIUSIM)
3 z§
: | i:
Coneprkanue pas3zienoB JUCIUILIUHEI 110 =] > O
Haszeanus paznenos Acp pasi Auch 5 o & 5
JIEKIIAAM 8 § o
= o, =
a o 2
= S}
5 cemecTp
1 OcHOBHBIE TUTIBI KOHAEHCATOPOB . | Kimaccudukamus u KOHCTPYKITUS KOH/ICH- 2 OK-1, OK-
caropoB. Cuctema 0003HaYECHUS U MAPKH- 2, OIIK-1
POBKHU KOHJeHCaTopoB. OCHOBHBIE pa3HO-
BUJHOCTH KOHJIEHCATOPOB.
Hroro 2
2 OCHOBHBIE ITapaMEeTPhl U Knaccudukanus 1 KOHCTpYKIUS KOH/CH- 2 OK-1, OK-
XapaKTePUCTUKU KOHJIEHCATOPOB. catopoB. Cuctema 0003HaYCHHS U MAPKH- 2
POBKHU KOHJeHcaTopoB. OCHOBHBIE pa3HO-
BHUHOCTH KOHJIEHCATOPOB.
Hroro
3 OCHOBHBIE TUIIBI PE3UCTOPOB. Knaccugukarms 1 KOHCTPYKIHS PE3UCTO- OK-1, OK-
poB. Cucrema 0003HaUEHUST U MAPKUPOB- 2, OIIK-1
KM pe3ucTopoB. OCHOBHBIE Pa3HOBUIHO-
CTH PE3UCTOPOB.
Hroro
4 OcHOBHBIE TapaMeTpsl U OcHOBHBIE TapaMETPBI U XapaKTEPUCTH- OK-1, OK-
XapaKTEPUCTUKHN PEZUCTOPOB. KW PE3UCTOPOB PA3JIMYHBIX THUITOB: HOMH- 2, OIIK-1
HaJIbHOE COTMPOTUBIICHHUE U JOMYCTHMbIE
OTKJIOHEHHMsI, HOMMHAJIbHAs! MOLITHOCTb
paccesiHus, peeIbHOE HaMpPsHKEHUE, KO-
3G PUIHEHT CTapeHusl.
Uroro 2
5 HAyKTUBHBIE KOMIIOHEHTHI B ®dusuyeckas Mpupoia UHIYKTUBHOCTH. 2 OK-1, OK-
JJIEKTPOHHOM TEXHHUKE. KoHcTpyKIMs KaTylek HHIyKTUBHOCTH. 2, OIIK-1
NHayKTUBHOCTH U COOCTBEHHASI EMKOCTh
KaTyleKk MHAyKTuBHOCTH. [loTepu B ka-
TYIIKaX UHIYKTUBHOCTH.
Hroro
6 CoequHUTENbHBIE U IIpoBOIHUKH, UX HA3HAYECHUE U CTPYKTY- OK-1, OK-
KOMMYTAallMOHHBIE KOMIIOHCHTBI pa, napaMmeTpsl. Pa3HOBUIHOCTH HCIIOJb- 2, OIIK-1
ANIEKTPOHHON TEXHUKH. 3yeMbIX MMPOBOJHUKOB U muieidon. Kiro-
M U EPEKITI0YaTeNH JIEKTPUUECKUX 1ie-
neii. O003HaUEHUS U TapaMeTphl KITrouei
U NIepEeKIroyaresen Henen.
Uroro 2
7 KommoHeHTHI IpeobpasoBarenbHbIX | TpanchopmaTopsl. MarHUTOIIPOBOIBI 2 OK-1, OK-
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YCTPOMCTB JIEKTPOHHOU TEXHUKHU

TpancopmaropoB. [Ipuniun paboTsl

tpanchopmaropos. [Torepu B Tpancdop-
Matopax. [lapameTpsbl, XxapakTepu3yroiue

paboty TpanchopmaTopos.

Htoro

2, OIIK-1

Hroro 3a cemectp

14

5.3. Paznenbl JMCUMILVIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMHU)

U o0ecrnieynBaeMbIMHU (MOC/IEAYIOINIUMHU) TUCHUIIIMHAMHA

Paznenpl TUCHUIUIMHBI M MEXIUCHUTUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 - Pa3ensl AUCHUIUIMHBI M MEKIUCIUILTHHAPHBIC CBSI3U

HawnmeHnoBanme JAUCHUITIIINH

Ne pa3nenoB gaHHOW AMCUUIUIMHBL, 1151 KOTOPBIX HEOOXOIMMO
u3y4yeHHe 00eceYMBAONIMX U 00€CIIeUNBAEMbIX JUCLUIUINH

1 2 3 4 5 6 7
[IpenmecTByromue TUCHUILIMHbL
1 KBaHnTOBas MexaHHKa +
2 Maremaruka + + + +
3 Martepuainsl 3JIEKTPOHHOMN TEXHU- N i
KH
4 TeepnorenbHast JEKTPOHUKA + + + + +
5 ®u3nKa KOHIEHCUPOBAHHOTO CO- n n
CTOSIHUS
[Tocnenyromue TUCHUIIMHBL

1 3amura BbIMYCKHON KBau(pUKa-
LIUOHHOW PabOTHI, BKJIIOYAsH MOJIIO- N 4 . " . N N
TOBKY K IPOLIEypEe 3aIIUThI U MIPO-
LEAYpY 3alIUThI
2 [IpepauniomMHasi mpakTUKA + + + + + + +

5.4. CooTBeTcTBHE KOMIIETEHIMH, (POPMHUPYEMBbIX IPH U3YYeHHH JMCIUIIIMHDbI, H BU10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX MpPU HM3YYEHUHM IUCLUIUIMHBI, M BHJOB 3aHATHH

NpeCTaBICHO B Tabmuie 5.4

Tabmuna 5.4 — CooTBeTCTBHE KOMIIETCHIIMI U BUJIOB 3aHATUH, (POPMHUPYEMBIX IPU U3YYEHUH TUCIUILIM -

HBI

Bunnl zagsatuii

Komnerenuumn
Jlexuun
[IpakTuueckue 3aHATUS

JlaboparopHbie pabOTHI

KypcoBas pabota (mmpoekr)
CamocTosiTenbHas paboTa

@DopMbl KOHTPOJIS
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OK-1 + + + + + JlomarmHee 3amanue, K-
3ameH, Otuer mo nado-
paTopHoii padore,
Omnpoc Ha 3aHATHIX, 3a-
IIUTa KYPCOBBIX MPOEK-
ToB (pabot), Pedepar

OK-2 + + + + + JlomarHee 3amanue, K-
3ameH, Otuer 1o jaado-
paTopHoii padore,
Omnpoc Ha 3aHATHIX, 3a-
IIMTa KypCOBBIX MPOCK-
TOB (pabot), Pedepar

OIIK-1 + + + Ok3ameH, Omnpoc Ha 3a-
HATHUSX, 3alUTa Kypco-
BBIX IIPOEKTOB (padoT)

6. UnTepakTHBHBIC MeTOAbI U (GOPMBI OPraHU3aALNH 00yYeHUSs
TexHOMOTUM MHTEPAKTUBHOTO O0Y4eHUs MPH pa3HbIX (opMax 3aHATUH B 4acax MpPUBEICHBI B Ta-

omure 6.1
Tabmuna 6.1 — TeXHOJIOTHH MHTEPAKTHBHOTO 00yUYESHHsI PHU pa3HbIX (popmax 3aHATHI B yacax

HNurtepakr
WNuTepakTuBHBIE WuTepakTUBHBIE
Metoanr UBHEIE Bcero
[IPAKTUYECKHE 3aHATHS | J1a0OpaTOpHbIE 3aHATHUS
JEKIUU
5 cemecTp
Pa6ora B komanze 10 10
Pemenue cutyalimoHHBIX 8
3aza4
[Ipesenranuu c 10 10
UCIIOJIb30BaHUEM
CJIaliIOB C 00CYXKAEHUEM
Hroro 3a cemectp: 8 10 10 28
Hroro 8 10 10 28
7. JlabopaTtopHble paGoThl
HaumeHnoBanue nabopaTopHbIx paboT npuBeaeHo B Tabmwuie 7.1.
Tabmuma 7. 1 — HaumenoBanue 1abopaTopHbIX padoT
g 3 £
3 S 5
0 =
= > O
HaszBanus paznenon HanmenoBanwue 1ab0opaTtopHBIX padboT zF &5
o S E
S g8 =
2 o 2
= S
5 cemecTp
2 OCHOBHBIE TapaMETpPHI U HccnenoBanye KOHAECHCATOPHOTO dJIe- 4 OK-1, OK-
XapaKTEepPUCTUKHU KOH/IEHCATOPOB. MEHTa Ha OCHOBE aHU30TPOIUHU AUIJICK- 2
TPUYECKOIN MPOHHUIIAEMOCTH KPUCTAIOB
Hroro
4 OcHOBHBIE MMTAPAMETPHI U HccnenoBanue pe3uCTUBHOIO 3JIEMEHTA 4 OK-1, OK-
XapaKTePUCTUKU PE3UCTOPOB. Ha OCHOBE MOJIMKPUCTAIIINYECKON 2
IJIEHKH MOJTYIPOBOJIHUKOBOIO COEMHE-
7
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gus AIBVI

HUroro

5 HayKTUBHBIE KOMIIOHEHTHI B
3JIEKTPOHHOM TEXHUKE.

HccenenoBanyve MHAYKTUBHOTO DJIEMEHTA
Ha OCHOBE YIIPYTUX CBOMCTB aHU30TPOII-
HOI'0 KpUCTasuIa

OK-1, OK-

Hroro
Hroro 3a cemectp 12
8. IlpakTHYeckue 3aHATHA (CEMHUHAPDI)
HaumeHnoBaHMe pakTHUECKUX 3aHATUH (CEMUHAPOB) puBeieHo B Tabmmie 8.1.
Tabmuua 8. 1 — HaumeHoBaHue MpaKTUYECKUX 3aHATHI (CEMUHAPOB)
L v =
= g
: | &%
HanMeHoBaHME IPAKTUUECKUX 3aHATUN = )
HasBanus paszenos - o E
(ceMuHapoB) 2 s 2
S aQ =
a o 2
= o
5 cemecTp
1 OcHOBHBIE TUIIBI KOHJIEHCATOPOB . | Pa30op omm4uii KOHIEHCATOPOB pa3iny- 1 OK-1, OK-
HBIX TUIIOB 10 Ha3HAYEHHIO, KOHCTPYK- 2
IIUH ¥ 0003HAYCHUSIM.
Hroro 1
2 OCHOBHBIE ITapaMETPHI U Pacuer napameTpoB KOHAEHCATOPOB MO- 1 OK-1, OK-
XapaKTEPUCTUKH KOH/IEHCATOPOB. CTOSIHHOW U IIEPEMEHHOM EMKOCTH Ha 3a- 2
JIaHHBIN Uana30H 3HAYCHUH €MKOCTH,
AJIEKTPUYECKUX MOTEPh U TUana3oH pado-
YUX TeMIepaTyp.
Hroro 1
3 OCHOBHBIE THUIIBI PE3UCTOPOB. Paz6op oTuumii pe3ucTOpOB pa3IHMIHBIX 1 OK-1, OK-
THUIIOB 1O HA3HAUYEHUIO, KOHCTPYKLIUU U 2
0003HAUYEHUSIM.
Hroro 1
4 OcHOBHBIE NTapaMeTpHl U Pacuer napameTpoB pe3uCcTOPOB IOCTO- 1 OK-1, OK-
XapaKTEePUCTUKH PE3UCTOPOB. STHHOTO U [IEPEMEHHOT0 COITPOTUBIICHUS 2
HAa 33JjaHHbIN 1MaIla30H 3HAUYCHU Be-
JIUYHUHBI CONTPOTHUBIIEHHUS, MOLITHOCTH U
pabouux Temmeparyp.
Uroro 1
5 HyKTUBHBIE KOMIIOHEHTHI B Pacuer napameTpoB HHIYKTUBHOCTEU 2 OK-1, OK-
NIEKTPOHHOHN TEXHHKE. Pa3IMYHBIX TUIIOB HA 33JaHHbIC 3HAYCHUS 2
pabounx mapamMeTpoB U AUANA30HOB pa-
06ouux Temrmeparyp.
Hroro 2
6 CoeqMHUTENBHBIE U Pacuer napameTpoB coeAMHEHUH 110 3a- 2 OK-1, OK-
KOMMYTAI[MOHHbIE KOMITOHEHTBI JAaHHBIM YCJIOBHSIM TIE€peIadn HanpsKe- 2

3J'IeKTp0HH0171 TCXHHKMU.

HHUM, TOKOB, SJIEKTPUUECKON MOIIIHOCTH.
[Tpumepsl HCIOB30BaHUS MEPEKITIOYA-
TeJICH Pa3IMYHbIX TUIIOB B CXEMaXx.
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Utoro

7 KomnoHeHTHI IpeoOpa3oBaTEIbHBIX
YCTPOMCTB JIEKTPOHHOU TEXHUKHU

Pacuer TpancdopmMaTopoB pazITUIHBIX
KOHCTPYKLIMI Ha 3aJJaHHbIE 3HAYECHUS BbI- 2
XOIHBIX HANPSHKEHUHN, DIIEKTPUUECKYIO
MOIIHOCTb U 3JEKTPUUYECKHUE ITOTEPH.

OK-1, OK-

HUroro

Hroro 3a cemectp

10

9. CamocrosiTesqibHasi padoTa
Bunel camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH PEICTaBICHbI B

Tabimie 9.1.
Tabmuia 9.1 - Bugsl caMoCTOSTETbHON pabOTHI, TPYIOEMKOCTh M (POPMUpPYEMbIE KOMIIETCHIINH
8 Y =
I L =
Q =a=t
o S O =
Buner camocTosTensHON & > ©
HazBanus pa3nenos Z 7 = @®opMBI KOHTPOJIS
paboTsl 2 s 2
=X g =
2 o 2
= S
5 cemecTp
1 OcHOBHBIE THUIIBI IToaroroBka K mpaxkTuye- 6 |OK-I, Omnpoc Ha 3aHATHAX, JK3a-
KOHJICHCATOPOB . CKHM 3aHSITHSIM, CECMHHA- OK-2, MCH
pam OIIK-1
[IpopaboTka JIeKIIMOHHOTO 6
Marepuaia
Hroro 12
2 OcHoBHBbIe napameTpsl U | [loaroroBka k npaktuye- 10 |OK-I, Omnpoc Ha 3aHATHAX, JK3a-
XapaKTEPUCTUKHU CKWM 3aHSITHSIM, CEMHUHA- OK-2 MEH
KOH/JIEHCATOPOB. pam
Uroro 10
3 OCHOBHBIE THITBI [ToaroroBka k mpakTuue- OK-1, JloMaiiHee 3asanue,
PE3UCTOPOB. CKHUM 3aHSATUSIM, CEMHHA- OK-2 Onpoc Ha 3aHaTusx, Ot-
pam 4eT 1o JabopaTopHoOi pa-
OdopmieHre 0TYETOB 10 4 Gore, Pegpepar, Sxsamen
JabopaTOpHBIM paboTam
Hroro 10
4 OcHoBHbIe napameTpsl U | [logroroBka k npaktuye- OK-1, Omnpoc Ha 3ansaTHAX, OT-
XapaKTePUCTUKHU CKHM 3aHSATHSAM, CEMHHA- OK-2 YeT 1o JabopaTopHOi pa-
PE3UCTOPOB. pam 6ote, DK3aMeH
OdopmieHre OTYETOB T10 4
J1abopaTOpHBIM paboTam
Hroro 12
5 UunykTuBHBIE IToaroroBka K mpaxkTuye- OK-1, Omnpoc Ha 3aHsaTHAX, OT-
KOMITOHEHTHI B CKHUM 3aHSATHSIM, CEMHHA- OK-2 4eT 1o JabopaTopHOi pa-
NIEKTPOHHOMN TEXHHKE. pam 6ote, Pedepar, Dx3amen
IIpopaboTKa JIEeKIIUOHHOTO 2
Matepuana
OdopmiieHre 0TIETOB TIO 4
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JabopaTOpHBIM paboTam

Hroro 12
6 CoeqMHUTENBHBIE U IToaroroBka K mpaxkTuye- 2  |OK-1, 3amuTa KypcoBBbIX POEK-
KOMMYTAaI[MOHHBIC CKHM 3aHSATHSAM, CEMHHA- OK-2 TOB (padoT), Onpoc Ha 3a-
KOMIIOHEHTBI pam HATUSX, DK3aMEH
3JIEKTPOHHON TEXHUKH.
p ¢ [TpopaboTka JIEKIIMOHHOTO 1
MaTepuana
Hroro
7 KoMIIOHEHTHI [ToaroroBka Kk mpakTuue- 2 OK-1, Ormpoc Ha 3aHATUAX, JK3a-
npeoOpa3oBaTeIIbHBIX CKHUM 3aHSATUSIM, CEMHHA- OK-2 MEH
YCTPOWCTB 3JICKTPOHHOU | paMm
TEXHUKH I
popaboTKa JIEKIIHOHHOTO 1
Marepuaia
Utoro 3
Hroro 3a cemectp 62
[TonroroBka u ciava sK3a- 36 DK3amMeH
MeHa / 3aueTa
Hroro 98
9.1. Bonipocs! AJ1sl NOATOTOBKM K MPAKTUYECKUM 3aHATUIM, CEeMUHAPaM
1. KonzaeHcaTopbl C TBEPIBIM HEOPTAHUIECKUM JTUIICKTPHUKOM.
2. KonpaeHncaropsl ¢ TBEPAbIM OPraHUYECKUM JIUIIECKTPUKOM.
3. KoHaeHcaTopsl € )KUAKOKPUCTAIIINYECKUM TUIIIEKTPUKOM.
4. Turmbl KOMMYTaIIMOHHBIX AJIEMEHTOB, HCIIOJIB3YEMBIX B MPUOOPAX U YCTPONCTBAX SIEKTPOH-

HOU TEXHUKHU.

3.
6.
7.

OcHoBHBIC napaMCeTpbl U XapaKTCPUCTHUKU KOMMYTAIIMOHHBIX 3JICMCHTOB.
HpenenLHHe napaMeTpbl KOMMYTAIUOHHBIX 3JICMCHTOB U CIIOCOOBI YIpaBJICHUA HMU.
CTaHI[apTHBIC CXEMbI BKJIFOUYCHHA KOMMYTAIIUOHHBIX 3JICMCHTOB B HpI/I60an )51 YCTpOﬁCTBaX

ANEKTPOHHON TEXHUKH.

8.
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

N —

[TonsiTHE TUANIEKTPUYECKON MPOHUILIAEMOCTH MaTepHaia.

[ToHsITHE EMKOCTH MIIOCKOTO KOHJIEHCATOPA.

[ToHsiITHE EMKOCTH AIIEKTPOIUTHUECKOTO KOHIEHCATOPA.

[TonsiTHe TaHTEHCA AUAIIEKTPUIECKHUX TTOTEPD.

[TonsiTrie TemneparypHoro ko3 duimeHTa eMKOCTH KOHEHCATOpA.

[TonsiTEe AUana3oHa AOMYCTUMBIX HANPSHKEHUH.

Pesuctopbl Ha OCHOBE KepaMUUECKHX MaTepuainoB. ix 0603HaYeHre U MapKUPOBKA.
PesucTopsl Ha 0OCHOBE aHM30TPOMHBIX KpUCTALUIOB. X 0003HaYeHNE M MapKUPOBKA.
Pe3ucTopbl MOCTOSHHOM 1 TepeMeHHON BeMYuHbL. MIX 0003HaYeHre U MapKUPOBKA.
[IpoBonounsie pezucTopsl. Ux 0603HaYeHrEe U MapKUPOBKA.

Enununel usmepeHus: BEIMYUH CONPOTUBIEHUN. VX MapKupoBKa.

TemneparypHasi 3aBUCUMOCTD BEIMYMHBI COITPOTUBIICHUE U €€ MAPKUPOBKA.
[IpenenbHast MOLTHOCTh PE3UCTOPA U €€ MAPKUPOBKA.

[TonsiTHE MHAYKTUBHOCTH U €MHUIIBI €€ U3MEPEHUS.

OCHOBHBIE TUIBI UHIYKTUBHOCTEU JUIsl SJIEKTPOHHOU TEXHUKH.

[TonsiTHEe OMHYECKUX TIOTEPh UHAYKTUBHOCTH U CIIOCOOBI YITPABICHUS UMHU.
CHxeHue pagualiMOHHbIX OTEPh UHAYKTUBHBIMH 3JIEMEHTAMHU 3JIEKTPOHHON TEXHUKHU.
TemmneparypHbie 3aBUCUMOCTH MHAYKTHBHOCTH U TIYTH YIIPABJICHHS HMHU.

9.2. Bonipochbl Ha MPOPaOOTKY JEKIMOHHOI0 MATEPHUaJia
OCHOBHEBIE THIIBI KOHACHCATOPOB
MexaHndecKkue 1 AIEKTPOHHbBIE KITIOUM U MEePEKITI0UaTeN .
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3. OcHOBHEBIE napaMeTpbl KOMMYTAlITUOHHBIX KOMIIOHCHT BHGKT”pOHHOfI TCXHUKMU.
4. MexaHW4eCcKHUe W DIIEKTPOHHBIC MPEe0oOpa3oBaTe CUTHAJIOB B YCTPOWCTBAX AIIEKTPOHHOM

TEXHUKH.
5. OcHOBHBIE MapaMeTphl MPeoOPa30BATEIBLHBIX YCTPOMUCTB.
6. CxeMbl MpUMEHEHHS MTPeoOpa3oBaTENbHBIX YCTPOUCTB.
7.  CunoBsle TpaHc(hOpPMATOPBI AJISI UMITYJIbCHBIX HCTOYHUKOB ITUTaHMSL.
8. Kpurepuu BpiOOpa THUNA HHAYKTUBHOCTH I10 33/IaHHBIM €€ ITapaMeTpaMm.

9. Pacuer BeIMYMHBI UHIYKTUBHOCTH.

10. Hcnonb3oBanue (eppoOMarHUTHBIX MATEPUANOB [UIsl CO3JAHUS WHAYKTUBHBIX 3JEMEHTOB
ANEKTPOHHON TEXHUKH.

11. CHmwkeHue MOTeph B MHAYKTUBHBIX 3JIEMEHTAX HCIIONIBL30BaHUEM (DeppOMArHUTHBIX Cepiaed-
HUKOB ¥ IPUMEHEHUEM DKPAHUPOBKHU.

9.3. Tembl J1abopaTOpHBIX padoT
1. ComnocrapieHre pa3auyHbIX TUIIOB PE3UCTOPOB MO IKCILTYaTAlIMOHHBIM [TapaMeTpam.
2. VYmpamieHue mapaMeTpaMu PE3UCTOPOB C MOMOIIBIO BHEITHUX BO3ACHCTBUM.
3. CuHTe3upoBaHHE PE3UCTOPOB HA OCHOBE AHU3OTPOIHBIX CPEJl MO/ 3a1aHHbIE MTAPaMETPBHI.

10. KypcoBas padora (IpoeKr)
TpyaoeMKOCTh ayIUTOPHBIX 3aHATUN U (HOPMUPYEMble KOMIIETCHIIMU B PaMKaX BBITIOJTHEHUS Kyp-
COBOI paboTHI (IpoekTa) npeacTanieHs! Tadmmie 10.1.
Tabmuua 10. 1 — TpymoeMKOCTh ayAUTOPHBIX 3aHATUN U POPMHUPYEMbIE KOMIIETCHIIUY B PaMKaX BBITIOIHE-
HUSI KypcoBOU paOoThI (IPOEKTa)

8 v =
= 2 E
3 = 5
Z 2 5
HanmenoBanue ayMTOPHBIX 3aHIATHI =7 &5
© S E
X g =
Y e g
= S
5 cemecTp
[Tonmy4yeHnue 1 03HAKOMIIEHHE C 33/IaHUEM Ha KypCOBYIO paboTy 1 OK-2, OIIK-1,
K-1

[TonGop u 0630p TUTEPATYp 1 0

BrimonHeHe HEOOXOIMMBIX PacYeTOB MO paboTe 3

BrimonaeHne He00X0IUMBIX TpapuIecKux padboT 2

Odopmiienne oTdeTa 1mo KypcoBou padbore 2

3amumra KypcoBoil paboThl 1

Hroro 3a cemectp 10

10.1 TembI KypcoBbIX padoT

[IpumepHas TemMaTHKa KypCOBBIX pa0doT (ITPOEKTOB):

— Pacyer mapameTpoB KOHJIEHCaTopa Ha OCHOBE aHM30TPOIHOTO KPUCTAJUIAa ¢ MHHHUMAJIbHOM
€MKOCTbIO 1 MUHUMAJIbHON UYBCTBUTEIBHOCTHIO K U3MEHEHUIO TEMIIEPATYPHI

— Pacyer mapameTpoB KOHJAEHCATOpa Ha OCHOBE aHM30TPOIHOTO KPHCTAJIa ¢ MaKCUMAJIbHOU
€MKOCTBI0 1 MUHIUMAaJIbHON YyBCTBUTEIILHOCTBIO K N3MEHEHHIO TEMIIEPATyphl

— Pacder mapameTpoB pe3ncTopa Ha OCHOBE KPHCTAJUIOB C MAKCUMAJIbHBIM COMPOTHBIICHUEM U
MUHHMaJIbHON YyBCTBUTEILHOCTHIO K U3MEHEHHUIO TEMIIEPATYPHI

— Pacder mapameTpoB pe3ucTopa Ha OCHOBE KPUCTAILJIOB C MAaKCUMAJIbHOM 4yBCTBUTEIBHOCTHIO
K U3MEHEHUSIM TeMIIepaTypbl U MAKCUMAJbHBIM COMPOTUBICHUEM B O0JIACTH pabOYMX TeMIepaTyp

— Pacyer WHAYKTHBHOCTH Ha OCHOBE YIIPYTHUX CBOMCTB KPUCTAJUIOB 33JaHHOW CUMMETPHH C UC-
MOJIb30BaHUEM MPSMOTO U 00paTHOTO Mbe3odddexTa
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11. PeiiTuHroBas cucremMa Jjsi OEHKH yCIIeBAeMOCTH CTYI€HTOB

11.1. banibHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
o MaxkcuManbHBIH MaxkcuMabHBIH
DneMeHTHl yueOHOH 6asu1 3a mepuon Bcero 3a
6amn Ha 1-yto KT ¢ | ©0amn 3a mepuon
NEITENbHOCTH mexnay 2KT u na CeMecCTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
5 cemectp
Ormpoc Ha 3aHATUAX 8 8 8 24
Ot4er o naboparopHoii 7 7 7 21
pabote
Pegepar 8 9 8 25
Hroro makcumym 3a nepu- 23 24 23 70
on
OK3amMeH 30
Hapacraromum utorom 23 47 70 100
11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU IpeAcTaBieH B Tabumne 11.2.
Tabmuma 11. 2 — ITepecuet 6aJuIOB B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
banel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% ot MakcuManbHON cyMMbI OamioB Ha naty KT 5
Ot 70% o 89% ot makcuManbHOM CyMMBI OaiioB Ha agaty KT 4
Ot 60% 1o 69% ot makcumasibHON cymMmbl OaiioB Ha Aaty KT 3
< 60% oT MakcuManbHON cyMMbl O6astoB Ha aaty KT 2

11.3. IlepecyeT cymMMBbI 0QJIJI0B B TPAAUIIMOHHYIO M MEAKTYHAPOIHYIO OLEHKY
[lepecyer cymmbl OaIoB B TPAIUIMOHHYIO H MEXIYHAPOAHYIO OICHKY NpEJCTaBlIeH B TaOJHIe

11.3.

Ta6muma 11. 3 — IlepecueT cyMMBI 6aJUIOB B TPAAUIMOHHYIO U MEKIYHAPOIHYIO OIICHKY

Hrorosas cymma 6asmios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TEHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBieTBopuTensHO)

3 (YZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (ocpercraenio)

2 (HEeyZIOBJIETBOPUTENHHO) (HE
3a4TEHO)

Hwuxe 60 6ayuios

F (HeynoBIEeTBOPUTENBHO)

12. YuyeOHO-MeTOAUYeCcKOe U MH(OPMAIITMOHHOE O00ecTiedeHHe TUCHMILINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. DnemeHTHI 3JeKTPOHHOM TeXHUKH. YacTh 2 «Du3nvecKkrue CBOWCTBA KPUCTALIOBY»: Y4eOHOE
nocobue IJsl CTYAECHTOB, 00yJaromuxcs Mo o4Hoi (opme HampasieHus noarorosku 210100.62 / [laBbl-
noB B. H. - 2013. 94 c. [DnextponHBIi pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/3719,
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nata oopammenus: 01.04.2017.

2. Yuyebnoe mocobue «Matepuanbl AIEKTPOHHON TEeXHUKW»: [[s HampaBieHHS IOATOTOBKH
210100.62 «DnexkTpoHHKa U HaHOAEKTpoHUKay. [Ipoduib: «IIpoMeinuieHHas aneKTpoHuKay / Jlerocraesn
H. C. - 2014. 239 c. [Dnextponnsiii pecypc]| - Pexum mocryna: https://edu.tusur.ru/publications/4291,
nata obpammenus: 01.04.2017.

12.2. lono/tHUTEILHAS JTATEPATYpPa

1. Marepunainsl 1 3I€MEHTHI MIEKTPOHHON TEXHUKN: MaTepuransl U 3JIEMEHTBI JJIEKTPOHHOM TeX-
nuku / buraep JI. P. - 2003. 169 c. [DOnekrponnbii pecypc] - Pexum gocryna:
https://edu.tusur.ru/publications/551, nata oopamenus: 01.04.2017.

2. Ilerpos K.C. Paguomarepuaiibl, paJJHOKOMIOHEHTHI U 3JIEKTPOHUKA. YuebHoe mocodue. - M.:
[Tutep. 2003. — 511 c. (Hanuuue B 6ubmmotexke TYCVYP - 15 3k3.)

3. DnexTpoTexHUYECKHE MaTepuaibl U u3aenus: cupaBounuk. / L.M. Anues, C.I'. Kanranosa. —
M.: PagnoCodrt. 2005. — 350 c. (nanuuue B 6ubaroreke TYCVYP - 51 9k3.)

4. Konnencaropsl: cnpaBouynuk./ [Tog pen. M.M.YereprakoBa. - M.: Paguo u cBsizb. — 1993. —
387 c. (manuuue B 6nbmmoreke TYCVYP - 15 9k3.)

5. Pesuctopsl: crpaBounuk. / [lox pex M.MU. YerBeprakoBa, B.M. TepexoBa. - M.: Panguo u
cBs3b. — 1991. — 527 c. (Hanuuue B 6ubmmorexe TYCVYP - 25 3k3.)

12.3 YueOHO-MeTOAHIECKHE MOCOOUS

12.3.1. O0s3aTeibHbIE Y4eOHO-MeTOAUYEeCKHE M0CO0Us

1. Iyxa A.A. DnexTpoHHKa.: YueOHoe mocobue I By30B C 3a/1auaMH K IJlaBaM U maparpadam.
[Tox pen. A.C. CuroBa. Caskr - [TetepOypr. - 2006, -799 c. - ISBN 5-94157-461-4. VIK 521.38 (075.8).
(mamuune B 6ubmmorexke TYCVYP - 3 9k3.)

2. DneMeHTHI 3JIEKTPOHHOW TEXHUKH: YUEeOHO - METOAMUYECKOe MOCOOME /Il CaMOCTOSTEIHbHOM
paboTel cTyneHTOB HampaBieHus moarotoBku 210100.62 ¢ mpumepamu u 3amadamu. Yacts 2 / JlaBbi1oB
B. H. - 2013. 113 c. [DnexTponnsiii pecypc]| - Pexum moctyna: https://edu.tusur.ru/publications/3718,
nata obpamenus: 01.04.2017.

3. DneMeHTHI 3JIeKTPOHHON TeXHUKH: MeToanyeckre yKa3aHus K BBIIIOJHEHHIO KypcoBOM pabo-
THI ISl CTYZIeHTOB HampaBneHus noaroroBku 210100.62 / HaseimoB B. H. - 2013. 55 c. [DnekrpoHHbIit
pecypce] - Pexxum moctyna: https://edu.tusur.ru/publications/3569, nara obpamenus: 01.04.2017.

4. HWccrnenoBaHue pe3UCTUBHOTO DJIEMEHTA HA OCHOBE MOJUKPUCTAIIMYECKOMN TUICHKH MOTYTIPO-
BosiHUKOBOrO coeanHenus AIIBVI: Meroauueckoe nmocobue k naboparopHoil padore / Jasbios B. H. -
2017. 27 c. [DnexTpoHHbIid pecypce] - Pexxum goctyma: https://edu.tusur.ru/publications/6871, nata 06-
pamenus: 01.04.2017.

5. DneMeHTHl 3NIEKTPOHHON TEXHMKH: Y4YeOHO-METOAMYECKOoe MOCOOHe M0 PELICHHIO 3ajad U
camocrosTenbHON padote cryneHnToB / aBbinoB B. H. - 2017. 65 c¢. [DnekTponHsIil pecypc] - Pexum mno-
ctyna: https://edu.tusur.ru/publications/6873, nata obpamenus: 01.04.2017.

6. HccnemoBanne WHIYKTUBHOTO JJIEMEHTAa Ha OCHOBE YIPYIHX CBOWCTB aHW30OTPOITHOTO KpH-
crama: Meroauueckoe nmocobue k nmaboparopHoii padore / laseimoB B. H. - 2017. 26 c¢. [DneKTpOHHBIHA
pecypce] - Pexxum moctyna: https://edu.tusur.ru/publications/6872, nara obpamenus: 01.04.2017.

7. HccnenoBaHue KOHAEHCATOPHOTO 3J€MEHTa HAa OCHOBE aHM30TPOIHMHU JAUIIEKTPUUYECKOHN Mpo-
HUIIAeMOCTH KpUCTaIOB: MeTonuueckoe mocobue K 1adboparopunoit padore / Jlaeeimos B. H. - 2017. 21
c. [Dnextponnslii pecypce] - Pexum mocrtyma: https://edu.tusur.ru/publications/6870, nata oGpaiieHus:
01.04.2017.

12.3.2 YueOHO-MeTOAMYECKHE TIOCOOUS ISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMM 3/10POBbSI

Y4eOHO-METOIMIECKUE MaTepPHAIIbI JIJISi CAMOCTOSTEIILHOW M ayAUTOPHOW pabOThI 00ydJaOIUXCs
W3 YHUCJIa WHBAJIUJIOB NPEIOCTABISAIOTCS B (popMax, aganTHPOBAHHBIX K OTPAaHUYEHUSM WX 3J0POBBS U
BOCTIPUSTHS WH(OPMAITUH.

JlJ1s1 JIMI ¢ HAPYIIIEeHUSIMU 3PEeHMUsI:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM MIPUPTOM.

JIist M1 ¢ HAPYLIEeHUsIMH cJIyXa:

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

CornacoeaHa Ha noprane Ne 17828 13



- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 anmapara:
- B (hOpMe IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIC, IOMCKOBbIE CHCTEMBbI M Tpedyemoe
NporpamMMHoe odecreyeHue
1. O6pazoBarenbubiii nopran TYCVYP, oubmiorexka TYCYP, untepner, penakrop "Microsoft
PowerPoint"

13. MaTepuajibHO-TEXHHYECKOE o0ecredeHue U CHUNINHbI
13.1. O6mue TpeGoBaHNs K MATEPHAJBHO-TEXHUYECKOMY 00eCIe4eHUI0 THCIUTIINHBI

13.1.1. MaTrepuaibHO-TEXHMYECKOe O0ecrevyeHue /sl JIEKINOHHbIX 3aHATHH
Jlis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIMBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEr0 KOHTPOJISI M IPOMEXKYTOUYHOM aTTecTallui UCIIONIb3YeTCsl yueOHas ayIuTopusi, C KOJIMYECTBOM I10-
CaJI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHO#l meOenbro. MMeroTes
HaIIAHbIE TOCOOMS B BUJIE MTPE3CHTALMI 110 JIEKIIMOHHBIM pa3/iesiaM JTUCIUITIHHBI.

13.1.2. MaTepuaJibHO-TEXHHYECKOE OOecTevyeHue I MPAKTHYECKUX 3aHATHIi

Jiis mpoBeieHUs] MPAKTUYECKUX (CEMUHAPCKHX ) 3aHITUN UCTIONB3YeTCs yaeOHas ayuTOPHsl, pac-
noJioxkeHHast o azapecy 634034, Tomckast obnacts, . Tomck, Bepmmmnuna ynuia, a. 74, 1 stax, aya. 110.
CoctaB obopynoBanus: YueOHas mebOenb; Jlocka MarHuTHO-mapkepHas -lmT.; Kommyratop D-Link
Switch 24 port - 1mT.; Komnberoreps! knacca He Hike [I9BM INTEL Celeron D336 2.81T 1. -14 mr. Uc-
MOJIb3yeTCsl JTUIIEH3MOHHOE MPOrpaMMHOE 00eCTIeUeHrE, MakeThl Bepcueil He Hike: Microsoft Windows
XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows Server 2008
R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft Office Access 2003;
VirtualBox 6.2. MmeeTcst moMerieHust sl XpaHEeHUS U NMPO(UIAKTUYECKOr0 OOCITyKUBaHUs y4eOHOTO
000opynoBaHUs.

13.1.3. MaTepuajibHO-TeXHHYECKOe oOecrneveHue /1Jis1 J1a00paTopHbIX pador
Boastmerpri- VC-2002, B2-27, B3-386, Selective Nanovoltmetr 237. I'enepatopsl curHanon ['3-
112., I'3-109, I'4-153. Ocuumnorpadsr: DS10526, DS 5032, ECC-3002. KoMmbroTepsl Kilacca HE HUXKE
I[13BM INTEL 1.6 I'Tu - 2 wT, Hcnonb3yemoe mporpaMmHoe oOecreueHHe MakeTsl mporpamMm MS
Windows XP Professional with SP3 Matlab v.6.5 7. [I9BM noaxitoueHs! K CE€TH UHTEPHET.

13.1.4. MaTrepuajJibHO-TeXHUYECKOe o0ecnevyeHne AJIsi CAMOCTOSITEIbHOM PadoThI
Jlist camocTosTeTbHONM paboThl UCMIONB3YeTCs yYueOHas aynuTopusi (KOMIBIOTEPHBIN KJacc), pac-
noJiokeHHast 1o ajapecy 634034, r. Tomck, yn. Bepmmanna, 74, 1 stax, aya. 100. CoctaB 060pynoBaHus:
yaeOHas MeOelb; kKommbioTepsl kinacca He Hke [IDBM INTEL Celeron D336 2.81T1. - 4 mIT.; KOMIIBIO-
tepsl nonkmoueHbl kK ceth MHTEPHET u oOecreunBaroT A0CTyn B AJIEKTPOHHYIO HH(GOPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCHUTETA.

13.2. MaTepuanbHO-TeXHHYeCKOe o0ecriedyeHre TUCIUTIINHBI IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSI

OcBoenue nucuuiuivHbl aunamMu ¢ OB3 ocyiecTBiIsieTcsl ¢ UCONb30BAHUEM CPEICTB 00ydeHUs
00I11ero ¥ CHenuaIbHOr0 Ha3HAUEHMS.

[Tpu oOy4yeHUH CTYAECHTOB ¢ HAPYLIEHUSIMHU CJIyXa IPEIyCMOTPEHO MCIOIb30BaHUE 3BYKOYCUIIH-
BalOIIEH anmapaTypbl, MYIbTUMEAUUHBIX CPEICTB M JIPYTUX TEXHUUYECKUX CPEACTB MpHUeMa/Tiepenauut
y4ueOHOM MHpOpMaLMK B TOCTYIHBIX (pOpMax JUisl CTYAEHTOB C HAapYIICHUSMHU ClIyXa, MOOUIBHOW cHCTE-
MBI 00y4YEHHMS ISl CTYJEHTOB C MHBAJIMIHOCTBIO, IOPTATUBHON MHAYKIIMOHHONW CHCTEMbI. YueOHas ayJiu-
TOpUs, B KOTOPOU 00ydaroTCs CTYAEHTHI C HApyIIEHUEM CilIyXa, 000pyI0BaHa KOMIIbIOTEPHONW TEXHUKOM,
ayMOTEXHUKOW, BUACOTEXHUKON, SJIEKTPOHHON JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 00ydeHnHU CTYAEHTOB ¢ HAPYLIEHUSIMHU 3PEeHUSIMHU [IPEAYCMOTPEHO HUCIIOJIb30BaHUE B JIEKIH-
OHHBIX U Y4EOHBIX ayIUTOPUSAX BO3MOXKHOCTU MPOCMOTpA YHAJIEHHBIX OOBEKTOB (HampuMmep, TEKCTa Ha
JIOCKE WJIU cllaiifia Ha SKpaHe) MPH MOMOLIN BUICOYBEIMUUTENEH AJIs yAaJEHHOTO IPOCMOTpa.

[Tpu oOy4eHHHU CTYIEHTOB ¢ HAPYILIEHHUSIMH ONOPHO-IBUIaTeJLHOI0 ANNAPATa HCIOJIb3YIOTCS
aIbTEepHATUBHBIC YCTPONCTBA BBOAA MH(OPMALMU M JIPyTHe TEXHHUYECKUE CPEACTBA MpHUEMa/TIepenadun
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yueOHO#l nH(popMalUU B JOCTYMHBIX (opMax sl CTYAEHTOB C HApYIICHHSIMHU OIOPHO-ABHIaTEIbHOTO
anmnapara, MOOMJIbHOM CUCTEMbI 00yUeHMS ISl JIIOJEH C UHBAIUHOCTBIO.

14. ®oH OLIEHOYHBIX CPEICTB

14.1. OcHoBHbIe TpeOoBaHMUA K (GOHIY OLEHOYHBIX CPEJACTB M MeTOANYECKHE PeKOMEH Al UM

@DOH/ OLIEHOYHBIX CPEJICTB U TUIIOBbIE KOHTPOJIbHBIE 3a/laHMs, UCIIOJIb3yeMbIE JUIsl OLIEHKU chop-
MHUPOBAHHOCTH M OCBOCHHS 3aKPEIUICHHBIX 33 TUCIMIUIMHON KOMIIETEHIMHA MPH MPOBEICHUM TEKYIIEH,
IPOMEXYTOYHOH aTTecTaluy 110 JTUCLMIUIMHE IIPUBE/IEH B IPUIIOKEHUN K paboyell mporpaMme.

OCHOBHBIE METOIMYECKHE PEKOMEHIALINHU KAaCAIOTCsl OPraHU3aIlui U KOHTPOJIS BBIIOJIHEHHS CaMO-
CTOSITEIIbHBIX 3aJJaHUH.

CrpykTypa mojgaun JEKIIMOHHOTO Marepuaia. [lociie Bbiiaun caMOCTOSTENbHBIX 3a/1aHUH (HA JIeK-
IIUM) CO CTYJEHTaMH IUIaHUpYyeTCs TeMa cienyrouiei gsexkuuu. Cpean pazHooOpas3ust METOJI0B 10/1auu Ma-
Tepuana HauOoJIbIasi aKTHBHOCTh CTYACHTOB HAOII0a€TCs PU MPUMEHEHUH TEXHOJIOTHH «MHTEHCHUBHOMN
NEeIarOTuKNW» B BUJE «IIPOABUHYTOM KOH(EPEHTHON O030pHOM JIEKIUH», COBMELIEHHON C CEMHHApOM.
Baxno Ha (oHe 00X yueOHBIX 3a/1laHUI HAWTH «M3IOMHHKY» B KaXJIOM 33/IaHUM CTYJCHTA U MOKa3aTh
aKTYaJIbHOCTh M MEpPCHEKTHBBl NPUMEHEHHs peleHus. BaxHOo mnoka3aTte AOCTHIKEHHMS KOHKPETHBIX
BBIITYCKHHKOB T10 TIPEIOKEHHON TeMaTHKe.

[Tpaktuueckue 3ansaTus. HTEpec y cTyneHTa NposBIIeTCs TOra, KOrja y Hero MnojydaroTcs pe-
HICHUS MPEUIOKEHHBIX 3a/1aHui. VX BBINOJIHEHUE YYUTHIBACT BO3MOKHOCTH U HAKIIOHHOCTH CTYJCHTA U
HO3BOJISIET IPEATIOAKUTH TBOPUECKOE PAa3BUTHE OTIEIIBHBIX (PparMeHTOB 3a/1aHusL.

3ammrTa caMoCTOATeNbHONU paboThl. Hanbonpmmii UMIySIbC K Pa3sBUTHIO JaeT HAyYHO-TEXHHUYE-
CKasi KOH(epeHIMsl, IIe KaX /bl CTyAEeHT 00s3aH BBICTYIIUTh C cOOOIIEHHEM 0 cBoel pabote. [Ipu moaro-
TOBKE K HEMY y CTYICHTa MPOUCXOIUT MEPEOICHKA AEATEIbHOCTH, IPUPOCT KOMAH/bl SHTY3HACTOB JUIS
y4acTHs B pa3sBUTHU paboT. ITO CIOCOOCTBYET PAa3BUTHIO OOLIEKYIBTYPHBIX MPO(ECCUOHAIBHBIX KOMIIE-
TEHIMHA, BHIPAOATHIBACT HABBIKM TPAMOTHOTO M3JIOKEHHUS PE3YJbTaTOB pPabOThl M MX 3aIIUTHl MEpen
KOMHUCCHUEN.

14.2 TpedoBanusi K (pOHIY OLEHOUYHBIX CPEACTB JJIsl JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbA
JI71s1 CTY/IEHTOB C UHBATUHOCTBIO MPEAYCMOTPEHBI TOTIOJHUTEIBHBIE OIIEHOYHBIE CPENICTBA, TIepe-
YeHb KOTOPbIX yKa3aH B TaOJMIIE.

Tabauua 14 — JlonoJHUTEIbHbIE CPEACTBA OIIEHUBAHUS /IJIsl CTYA€HTOB ¢ HHBAJWJIHOCTHIO

Bu/ipl TONOTHUTENBHBIX OIICHOUHBIX
CpE/CTB

cDOprI KOHTPOJISI U OICHKH

Kareropuu ctyneHToB
pe3yJIbTaTOB O0y4YEeHUS

TecTbl, MCEMEHHBIE CAMOCTOSTEIILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

C HapymeHusiMu
ciyxa

[Ipenmy1iecTBEHHO MUCHMEHHAS
IIPOBEpKa

C HapymieHusiMu
3peHus

ColecenoBanue 1Mo BOIIPOCAM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[IpeumymieCTBEHHO yCTHAs IIPOBEPKA
(MHIMBUAYAIBHO)

C HapymeHusiMu
OIOPHO-
JIBUTATEILHOTO
ammapara

Pemenne qucTaHIIMOHHBIX TECTOB,
KOHTPOIbHBIC PAOOTHI, MMCEMEHHBIC
CaMOCTOSITeNIbHbIE paObOThI, BOIPOCHI K
3aueTy

[IpeuMy11eCTBEHHO AUCTAaHIIMOHHBIMU
METOIAMHU

C orpaHuueHusIMHU 10
00IIEMETUITTHCKAM
[IOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOAAMHM, UCXOJISI U3 COCTOSIHUS
00y4arouierocss Ha MOMEHT IPOBEPKHU

14.3 MeTtoauyeckue peKOMEHAAUMHU 10 OLEHOYHBIM CPeICTBAM JIJIfl JIMI ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMU 3/10POBbS
Hns crynenToB ¢ OB3 npenycmaTpuBaeTcst 1ocTymHas (popma MpeaoCcTaBICHHs 3aIaHA OIICHOY -

HBIX CPCACTB, @ UMCHHO!

- B reyaTHou (opme;
- B IIeYaTHO (hopMe ¢ YBEITHUYEHHBIM MIPUPTOM;

CornacoBaHa Ha noptane Ne 17828

15



- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/IaHUs BCIYX;

- MPEIOCTABJICHUE 3aJIaHUS C UCTIOIb30BAaHUEM CYPJIOTIEPEBO/IA.

CryneHTaM C WHBAJIMIHOCTBHIO YBEIIMYMBACTCS BPEMsI HA IMOJIOTOBKY OTBETOB Ha KOHTPOJbHBIE
BOTPOCHI. J[JIsl TAKMX CTYAEHTOB IpeIycCMaTpUBaeTCsl JOCTYyMHas (popMa mpeaocTaBIeHUs] OTBETOB Ha 3a-
JTAHHS, @ IMEHHO:

- MUCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT aCCUCTCHTA;

- MPEJICTaBJICHUE OTBETOB YCTHO.

[Iponenypa oneHWBaHUS pPE3yJAbTATOB OOYUEHHS MHBAIHIOB IO JUCIHILIMHE MPEIyCMaTpHBAET
npeocTapieHue nHGopMmarmu B GopMax, alanTUPOBAHHBIX K OTPAHHUUYCHHUSIM UX 3I0POBbSI M BOCIIPUSATHSI
uHbOpMaIUK:

JlJ1s1 1ML ¢ HAPYIIEHUSIMH 3PeHusl:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEIMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUsSIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JlJ1s1 TN ¢ HAPYIIEHUSIMHM OTIOPHO-IBUTaTEJLHOT0 anmapara:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

[Tpu HEoOXomMMOCTH /17151 00YJAIOIIUXCS ¢ MHBAIUAHOCTBIO MPOIEIypa OLIEHUBAHUS PE3yIbTaTOB
00y4eHHUsT MOXKET MPOBOIUTHCS B HECKOJIBKO ATAIOB.
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpaKkTUKU) U TPEACTaBIAET CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuajoB (TUIIOBbIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUTSL U3MEPEHUS] YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBJIEHHBIX PE3YJIbTATOB OOYUECHHS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-
MOCTH U IPOMEKYTOYHON aTTeCTalliu CTYICHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

cockux 3HaHUMN 11 HOPMUPOBAHUS MUPOBO3-
3pEHYECKON MO3HUIIUU

Kon DopMyTUPOBKA KOMIETEHIIUN Oranbl GOpPMUPOBAHUS KOMITETEHITUI
OIIK-1 CITOCOOHOCTBIO TIPEJICTABIISATH JICKBAaTHYIO JlomkeH 3HaTh MPUHIUIT JEHCTBUS, OCHOB-
COBPEMEHHOMY YPOBHIO 3HaHUN HAyYHYIO Kap- |HbIE apaMeTPhl U MEPCIEKTUBBI PA3BUTH
THHY MUPa Ha OCHOBE 3HAHUSI OCHOBHBIX ITOJIO- | BAYKHEHIIIMX JIEMEHTOB AJICKTPOHHON TEX-
YKEHUH, 3aKOHOB ¥ METOJIOB €CTECTBEHHBIX HAYK | HUKH;
M MaTEMaTHUKU JlommkeH yMeTh o0ecriedynBaTh TEXHOJIOTH-
OK-2 CIMOCOBHOCTBIO AHATH3HPOBATH OCHOBHBIE 3Ta- | oty 0 M KOHCIPYKTHBHYIO PCali3allio
bl ¥ 3aKOHOMEPHOCTH UCTOPUUIECKOTO Pa3BH- KOMITOHCHTOB 3Herp0HHOH TCXHHUKH BU
THS 0BIIECTBA /115 HOPMHPOBAHHS TPa- npubopax u yCTPOMCTBAX IEKTPOHHOM
JKIAHCKOH TTO3HIINH TEXHUKH; BBIOUPATh KOMHOHveHTI)I IUJIS MC-
MOJIb30BAHUS B AJIEKTPOHHOM ammaparype ¢
OK-1 CIOCOOHOCTBIO UCIIOJIB30BAaTh OCHOBBI (PUIIO-

Y4ETOM UX XapaKTePUCTHK, BIUSHUSA HA
CBOICTBA BHEITHHUX ()aKTOPOB ¥ CTOMMO-
CTH,

JloJDKeH BiIaieTh CIIOCOOHOCTRIO K 0000-
HICHUIO, aHAJU3y U BOCIPUATHIO HH(DOPMa-
LMY, TOCTAHOBKE LIEJIU U BBIOOPY IyTeH ee
JOCTI>KEHUS TPU PELICHUH 3a/1a4 pa3pa-
OOTKE ¥ CO3JJaHUH AJIEMEHTOB JICKTPOHHON
TEXHHUKH; CBEICHUSIMU O TEXHOJIOTUU U3TO-
TOBJICHUS] KOMITOHEHTOB JIEKTPOHHOM TeX-
HUKU, UMETb MPEICTABICHHE 00 OCHOBHBIX
TEHJICHLUAX Pa3BUTHSI JIEMEHTHOM 0a3bl
COBPEMEHHOM 3JIEKTPOHHON TEXHUKH;

OO0ue xapakTepUCTUKU TMOKa3aTeiaed U KpUTEpHEB

NIPUBEICHBI B TaOHIIE 2.
Tabmuua 2 — O0ume XapakTepUCTUKH MTOKa3aTeNie U KpUTEPHEB OLICHUBAHMS KOMITCTSHIIHIA TI0 3Tarnam

OLICHMBAHUS KOMIIETEHIIUM Ha BCEX ATarax

Iloka3arenu u
KpUTEPUHN

3HaTh

VYMeTh

Bnanets

OTaryHO (BBICOKHIA
YPOBEHD)

Ob6nanaer (hakTHUECKUMU
Y TEOPETHUECKUMU 3HAHU-
SIMU B TIpeieNax u3ydae-
MOl 06J1aCTH ¢ TOHUMAaHU-
€M IpaHul] IPUMEHUMOCTH

O6nanaer Auana3oHoOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTHUSA
TBOPYECKUX pELICHUH, a0-
CTparupoBaHus MpoodsiemMm

Kontponupyet pabdoty,
IIPOBOJIUT OILICHKY, COBEP-
IICHCTBYET JCHCTBUS pa-
0O0TEI

Xoportio (6a30BbIH

3HaeT (aKThl, MPUHIIMIIGI,

O0nagaeT quana3’oHoOM

BCpCT OTBCTCTBCHHOCTD 3a

HO (TIOPOTOBBIA

IUMHU 3HAHUAMHU

YMEHUSIMH, TPEOYEMbIMU

YPOBEHB) MPOIECCHI, OOIIHE MOHSA- | IPAKTHYECKUX YMEHUH, 3aBepIICHHE 33124 B UC-
THS B TIpeJieliax u3ydae- | TpeOyeMbIX JJIs PEIICHUS | CIeIOBAHHMH, IPHCIIOCA0-
MO 00J1IacTH OTIpE/ICTICHHBIX MPOOJIEM B | JIMBAET CBOEC IMOBEICHUE K
00J1aCTH KCCIIETOBAHUS 00CTOSATEILCTBAM B pellie-
HUU NpoOIeM
VYnosnerBopurenb- | Ob6namaer 6a3oBeiMu 00- | O0MagaeT OCHOBHBIMU PabotaeT npu npsiMmom Ha-

OJIIOACHUN
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YPOBEHb)

JJI1 BBITIOJITHCHUS ITPOCTBIX
3aaa4

TCMAaTHUKHU.

2 Peann3anus KOMIeTEeHIINH

2.1 Komnerennusa OIIK-1
OIIK-1: crmocoOHOCThIO TPENCTABIATh aJ€KBAaTHYI0O COBPEMEHHOMY YPOBHIO 3HAHHMH HAy4HYIO
KapTUHY MHUpa Ha OCHOBE 3HAHHWS OCHOBHBIX MOJIOKEHUMN, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAyK U Ma-

st opMupoBaHHST KOMIIETEHIIMK HEOOXOMMO OCYIIECTBUTH PsJT 3TAMOB. DTarbl (HOPMUPOBAHUS
KOMITETEHIUH, TTPUMEHSIEMBIC ISl STOTO BHUBI 3aHATHH M MCIOJIb3yeMbIe CPEJICTBA OICHUBAHHS IPE]-
CTaBJIEHBI B TAOIHIIE 3.
OPMHPOBaHUs KOMIIETCHIIMH U UCIIOJIb3YEMbIC CPEICTBA OIICHUBAHHUS

Tabmuna 3 — Drarmbl

Cocrasn

3HaTh

YMmeTb

Bnanets

Copeprxanue 3Ta-
OB

aJIeKBaTHYIO0 COBPEMEHHO-
MY YPOBHIO 3HaHHI Hay4-
HYI0 KapTUHY MHpa Kak B
4acTH MOHUMAaHHUS 3BOJIIO-
LMY 3JIEMEHTOB AJIEKTPOH-
HOW TEXHUKH, TaK U B Iie-
JIOM 3BOJIIOLIUY HAy4HOT'O
NIO3HAHMsI MUpa Ha OCHOBE
3HAHUS OCHOBHBIX I10JIO-
YKCHMI, 3aKOHOB U METO-
JIOB €CTECTBEHHBIX HayK U
MaTEeMaTUKN

OOBSCHUTPH AJICKBAaTHYIO
COBPEMEHHOMY YPOBHIO
3HaHUM HAYy4YHYIO KapTHHY
MHpa KaK B 4aCTH [MOHUMa-
HUS SBOJTIOIIUH SJIEMEHTOB
AJIEKTPOHHOHN TEXHUKH,
TakK ¥ B II€JIOM JBOJIOLUH
HAYYHOTO MIO3HAaHUS MUpa
Ha OCHOBE 3HaHMS OCHOB-
HBIX TTOJIO’KEHUH, 3aKOHOB
Y METOJIOB €CTECTBEHHBIX
HayK ¥ MaTeMaTuKu

METOIOJIOTUEN U HaBbIKa-
MU KCIIOJIb30BaHUs B
Hay4YHO-TEXHUYECKOU Jiesl-
TEIBHOCTH aJI€KBATHOMN
COBPEMEHHOMY YPOBHIO
3HAaHUI HAYYHYIO KapTUHY
MHpaA KaK B YaCTH TOHUMA-
HUS 3BOJIIOLIMU AIIEMEHTOB
AIEKTPOHHOM TEXHUKH,
TaK ¥ B LIEJIOM 3BOJIIOIIMHU
HAay4HOTO MO3HAaHMS MUpa
JUTsl COBEPLIEHUCTBOBAHUS
Y Pa3BUTHS JIEMEHTHON
0a3bl AIMEKTPOHHON TEXHU-
KU1

Bunwl 3ansatui

* Kypcosas pabora
(mpoexT);

* VHTepaKkTUBHBIE MPAK-
TUYECKHUE 3aHATUS;

* HnrepaxkTuBHBIE 1a00-
paTOpHBIE 3aHATHS;

* lHTEepaKkTUBHBIC JIEK-
LMY

* IIpakTnueckue 3aHs-
TUS;

 JlaGoparopusle pabo-
THBI;

o Jlekuuu;

* CamocrosTenbHas pa-
oora;

» Kypcosas pabora
(mpoexT);

* HHTEpaKTUBHBIE MPaK-
TUYECKHUE 3aHATHS;

* lHTepakTuBHBIE 1a00-
paTOpHBIE 3aHATHS;

* VHTEepaKkTUBHBIC JIEK-
LUH;

* IIpakTnueckue 3aHs-
THUS;

* JlaboparopHsie pabo-
THBI;

» Jlexumuy;

» CamocTosiTenbHas pa-
0oTa;

* HHrepakTUBHBIE ITpaAK-
TUYCCKUE 3aHSATHUS;

* HWurepaxkTuBHbBIE 1a00-
paTOpHBIE 3aHSTHUS;

» JlaGopaTtopHbie pabo-
THI;

* CamocTosTenbHas pa-
0oTa;

Hcnons3yemslie
CpEICTBa OLCHUBA-
HUs

* Omnpoc Ha 3aHATHUSX;
* DK3aMeH;

* Kypcosas pabota
(IpoexT);

* Omnpoc Ha 3aHATHSIX;
* 3amuTa KypcoBBIX
MIPOEKTOB (pabdoT);

* DK3aMeEH;

* Kypcosas pabota
(mpoexkT);

* 3ammra KypcoBbIX
poeKToB (pabdoT);

e DK3aMCH;

* Kypcosas pabora
(npoexr);

(DOpMy'J'II/IpOBKa rokasarene u KpUTCPUCB OLICHHUBAHUA ,HaHHOﬁ KOMIICTCHIUU IIPUBCIACHA B Ta-

omure 4.
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Ta6muia 4 — [TokazaTen U KPUTEPUU OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax

Cocras

3HaTh

YMeTb

Braanern

OtnnuHO
(BBICOKUI YPOBEHbD)

* aJIEKBaTHYIO COBpeE-
MEHHOMY YPOBHIO 3Ha-
HUW HAyYHYIO KApTUHY
MHpa KaK B YaCTH NIOHU-
MaHUs 3BOJIIOLUU 3JIe-
MEHTOB 3JIEKTPOHHOM
TEXHUKH, TaK U B 1IEJIOM
ABOJIIOLIUU HAYYHOTO I10-
3HAHMS MUpPA HA OCHOBE
3HaHUSI OCHOBHBIX TOJIO-
JKEHUH, 3aKOHOB U METO-
JIOB €CTECTBEHHBIX HAYK
Y MaTeMaTHKU;

* OOBSICHUTD aJIeKBaT-
HYI0 COBPEMEHHOMY
YPOBHIO 3HAHUN Hay4-
HYIO KapTUHY MHpa Kak B
4acTU MOHUMAHUS IBO-
JIFOLIMY 3JIEMEHTOB JJIEK-
TPOHHOM TEXHUKH, TaK U
B LIEJIOM 3BOJIIOLIUH Hay4-
HOTO [TO3HAHUS MHpa Ha
OCHOBE 3HAaHHUS OCHOB-
HBIX TIOJIOKEHUH, 3aKO0-
HOB M METOJIOB €CTe-
CTBEHHBIX HAayK U MaTe-
MAaTUKU ;

* METOJOJIOTMEN U HaBbI-
KaMU UCIIOJIb30BaHUs B
Hay4YHO-TEXHUYECKOU Jie-
SITEJIbHOCTHU aJICKBATHOM
COBPEMEHHOMY YPOBHIO
3HaHUHI HAY4YHYIO KapTH-
HY MHUpa KaK B YaCTH MO-
HUMAaHUS 3BOJIIOLIMU dJIe-
MEHTOB 3JIEKTPOHHOM
TEXHUKH, TaK U B LIEJIOM
3BOJIFOLIMU HAYYHOTO I10-
3HAHUS MUP® a JJIS CO-
BEPIICHUCTBOBAHUS U
Pa3BUTHS DIIEMEHTHOM
0a3bl ANEKTPOHHOH TeX-
HUKH;

Xoporto (6a30BbIN

* aJICKBAaTHYIO COBpe-

* OOBSICHUTH aleKBaT-

* METOIOJIOTHEH HC-

MUpa, THAJIEKTUKY WHKe-
HEPHO-TEXHUYECKOTO
pa3BUTHS MUpPa HA OCHO-
B€ 3HaHUS OCHOBHBIX 3a-
KOHOB €CTECTBEHHBIX

HayK;

HYI0 KApTUHY MHpa, Jua-
JIEKTUKY UHXEHEPHO-TEX-
HUYECKOT0 Pa3BUTHUSA
MHpa Ha OCHOBE 3HaHUSA
OCHOBHBIX 3aKOHOB €CTe-
CTBEHHBIX HAYK;

YPOBEHB) MCHHOMY YPOBHIO 3Ha- HYI0 COBPCMCHHOMY MIOJIb30BAaHUA B HAYYHO-
HUW HAYYHYIO KapTHUHY YPOBHIO 3HAHUH Hay4- TEXHUYECKOU eI TEIbHO-
MHpa KaK B UBCTH [IOHH- | HYIO KapTUHY MUpPA KaK B | CTH HAYYHOU KapTUHBI
MaHH DBOIIOIHNH 3JIe- * YBCTH ITIOHMMAHHU 5BO- | MMpa KaK B 9YaCTH ITOHH-
MEHTOB JIEKTPOHHOMN JIFOLIUY 3JIEMEHTOB 3JI€K- | MaHUA 3BOJIIOLMH dJIe-
TE€XHHUKH, TaK U Pa3BUTUS | TPOHHOM TEXHMKH, TAK U | MEHTOB JJIEKTPOHHOU
* HH)KEHEPHO-TEXHHUYE- pa3BUTHS HHXKCHEPHO-* TEXHUKH, TAK U IBOJIIO-
CKOT'O pa3BUTHI MHpa Ha | TEXHHYCCKOI'O Pa3BUTHA MY HAYIHOT'O TTO3HAHUS
OCHOBE 3HaHHUS OCHOB- MHpa Ha OCHOBE 3HAHUS MHpa 1JIs1 COBEPILIEHHUCT-
HBIX TIOJIOKECHHH, 3aK0- OCHOBHBIX ITOJIOKEHU, BOBAaHUS U Pa3BUTHSA JJIC-
HOB M METOJIOB €CTe- 3aKOHOB M METOJIOB €CTe- | MEHTHOU 0a3bl 3JIEKTPOH-
CTBCHHBIX HayK, CTBCHHBIX HayK, HOW TEXHUKH;

VYIOBIETBOPUTEIBLH | * aICKBATHYIO COBpE- * OOBSCHHUTD aJIeKBaT- * METOAOJIOTHEN HUC-

0 (TIOpPOTOBBIN MCHHOMY YPOBHIO 3Ha- HYI0 COBPEMCHHOMY MOJIb30BAaHMS B HAYYHO-

YPOBEHB) HUI HAy4YHYIO KapTUHY YPOBHIO 3HAHWI Hay4- TEXHUYECKOU JIEATEIbHO-

CTH HAyYHOU KapTUHY
MHpa B 4YaCTU [IOHUMAHUS
SBOJIFOLIUN AJIEMEHTOB
3JIEKTPOHHOW TEXHUKHU
JUISl UX COBEPIICHCTBOBA-
HUA

Tabmuma 5 — Dransl

2.2 Komnerenmus OK-2

OK-2: cnocoOHOCTBI0 aHATU3UPOBATH OCHOBHBIE ATAIMBI U 3aKOHOMEPHOCTU UCTOPHUECKOTO pas-
BUTHSI 00IIECTBA 11 POPMUPOBAHHS TPAKTAHCKON TTOZUIIUH.

Jnst popmupoBaHUst KOMIIETEHIIMH HEOOXOMMO OCYIIECTBUTH PsJI TAMOB. DTarbl (HOPMUPOBAHUS
KOMIIETECHIIMY, TPUMEHSEMBIE U1 3TOrO BHUJIbl 3aHATUWA W WCIOJIb3yEMbIE CPEICTBA OLEHUBAHUA TMPE-
CTaBJIEHBI B TAOJIHIIE 5.
OpPMHUPOBAHHUS KOMIIETECHIIMU U UCTIOJIb3YEMbIE€ CPEJICTBA OLICHUBAHUS

CocTasn

3HaTh

YmMmeTs

Bnanets

ConepxaHue 31a-
OB

- 3HaTh ¥ IOHUMATh
OCHOBHBIE JTallbl U 3aKO0-
HOMEPHOCTH Pa3BUTHUS Ma-

- YMETh UCITOJIb30BaTh MPHU
pa3paboTKe U Mpou3-
BOJICTBE HOBBIX DJICMEHTOB

- BJIaI€Th HaBBIKaAMH HC-
MOJIB30BaHUS 3HAHUHN
OCHOBHBIX 3TaIlOB U 3aKO-
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TEpUAOBEICHUS U TEXHO-
JIOTMX U3TOTOBIICHUS dJIe-
MEHTOB 3JIEKTPOHHOU TeX-
HHUKH KaK B MUPOBOM Hay-
KU ¥ TEXHUKH, TaK U B
paMKax pOCCUMCKOU dJIEeK-
TPOHHOM NMPOMBILIIEHHO-
CTH

JIEKTPOHHON TEXHUKHU
OCHOBHBIE 3Talbl U 3aK0-
HOMEPHOCTH Pa3BUTHUS Ma-
TEpPUAJIOBE/ICHUS U TEXHO-
JIOTUH U3TOTOBJICHHUS dJIe-
MEHTOB IEKTPOHHOM TeX-
HUKH KaK B MUPOBOM Hay-
KM U TEXHUKH, TaK U B
paMKax pOCCUNCKOM 3JIeK-
TPOHHOU IPOMBIIIIIEHHO-
CTH

HOMEPHOCTEH 10 POEKTH-
POBAHUIO U U3TOTOBJICHUIO
HOBBIX 3JIEMEHTOB 3JIEK-
TPOHHOM TEXHUKHU C LETAX
COBEPILIEHCTBOBAHMS
KOHCTPYUPOBAHUS U U3r0-
TOBJICHUS 3JIEMEHTOB
AIEKTPOHHOM TEXHUKH B
POCCHUICKOMKAX AIEKTPOH-
HOU MPOMBIIIUICHHOCTH

Bunwl 3ansatuit

* Kypcosas pabora
(mpoekr);

* llHTepaKkTUBHBIC MPaAK-
TUYECKHE 3aHSTHS,

* UurepakTuBHBIE 1a00-
paToOpHbIE 3aHATHS;

* HVHTepaKkTUBHBIE JIEK-
IIUH;

* IIpakTnueckue 3aHs-
TUS;

» JlabGopaTtopHsie pabo-
THBI,

o Jlekuuu;

* CamocTosTenbHas pa-
ooTa;

» Kypcosas pabora
(mpoexkr);

* VHrepakTuBHBIE ITpaAK-
TUYECKHE 3aHATHS,

* HWutepakTuBHbIE 1a00-
paToOpHBbIE 3aHATHS;

* HHTepaKTUBHEIE JIEK-
1uH;

* IIpakTnueckue 3aHs-
TUS;

» JlabopaTtopHbie pabo-
THI,

» Jlexumuy;

* CamocTosiTenpHas pa-
0oTa;

* HHrepakTUBHBIE ITpaAK-
TUYECKHUE 3aHATHUS;

* HurepakTuBHBIE 1200~
paTopHbIE 3aHATHS;

» JlabGopaTtopHbie pabo-
THBI,

» CamocrosTenbHas pa-
0oTa;

Hcnonb3yembie
CpeICTBa OlCHUBA-
HUS

* JlomalHee 3aJaHuE;
* Oruer no 1aboparop-
HOH pabore;

* Ompoc Ha 3aHATHSIX;
* Pedepar;

* DK3aMeEH;

* Kypconas pabora
(mpoexkT);

» JlomarHee 3aj1aHue;
* Ortuet no nabopatop-
HOU pabore;

* Omnpoc Ha 3aHATHSIX;
* 3ammra KypCOBBIX
MPOEKTOB (pabdoT);

* Pedepar;

* DK3aMeEH;

* Kypcosas pabota
(mpoexT);

* Oruer no naboparop-
HO1 pabore;

» JlomamiHee 3a7aHue;
* 3ammuTa KypcoBBIX
MIPOEKTOB (pabdor);

* Pedepar;

e DK3aMeH;

* Kypcosas pabora
(mpoexkr);

DopMyJIMpPOBKa MOKA3aTeJIe U KPUTEPUEB OLEHUBAHUS JAHHOW KOMIIETCHIMU IPUBEICHA B Ta-

Omune 6.
Tabmuma 6 — [loka3arenu U KpUTEPHH OIICHUBAHMS KOMITICTCHITUU HA dTanax

Cocrasn 3HaTh VYMmeTh Bnanets
OTiIr4HO * 3HAaTh U HOHUMAThH * yYMETh HUCTOJB30BATh * BJIaJETh HABLIKAMHU HC-

(BBICOKMI YPOBEHB)

OCHOBHBIC 3TaIIbl U 3aK0-
HOMEPHOCTH Pa3BUTUSA
MaTepUaIOBEACHUS U
TEXHOJIOTUH U3TOTOBJIE-
HYSI 2JIEMEHTOB 2JIEK-
TPOHHOM TEXHMKH KakK B
MHUPOBOM HAyKHU U TEXHU-
KH, TaK U B paMKax poc-
CUICKOH 3JIEKTPOHHOU
IIPOMBILIIEHHOCTH;

pu pa3zpaboTKe U Mpou3-
BOJICTBE HOBBIX JIEMEH-
TOB AJIEKTPOHHOW TEXHU-
KH{ OCHOBHBIE 3Tallbl U 3a-
KOHOMEPHOCTH Pa3BUTHUS
MaTepUaJIOBEACHUS U
TEXHOJIOTUU U3TOTOBJIE-
HUS DJIEMEHTOB IEK-
TPOHHOW TEXHUKH KaK B
MHPOBOM HayKH U TEXHU-

II0JIb30BaHUS 3HAHUU
OCHOBHBIX ITaloOB U 3aK0-
HOMEPHOCTEH I10 IPOEK-
TUPOBAHUIO U U3TOTOBJIE-
HUIO HOBBIX 3JIEMCHTOB
JJIEKTPOHHOM TEXHUKHU C
LEJISIX COBEPIIEHCTBOBA-
HUSI KOHCTPYUPOBaHUS U
HU3T0OTOBJICHHUA 3JICMCHTOB
JJIEKTPOHHON TEXHUKH B
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KH, TaK U B paMKax poc-
CUICKOH JIEKTPOHHOU
HPOMBIIIIJIEHHOCTH;

POCCHICKOMKAX AJIEK-
TPOHHOU NPOMBILIEHHO-
CTH;

Xoporio (6a30BbIi

¢ 3HaThb OCHOBHBIC OTAaIlbl

®* YMCTh UCIIOJIB30BaTh

¢ BJIAACTH HAaBBIKAMU UC-

TOBJICHUA 3JICMCHTOB
ANEKTPOHHON TEXHUKHU
POCCUICKON JIEKTPOH-
HOM MPOMBINUIEHHOCTH;

YPOBEHB) M 3aKOHOMEPHOCTH pas- npu pa3paboTKe U MPOU3- | MOJH30BaHUS 3HAHUM 3a-
BUTHS TEXHOJIOIUU U3r0- | BOJCTBE HOBBIX DJIEMEH- KOHOMEPHOCTEH 110
TOBJICHUS JJIEMEHTOB TOB JIEKTPOHHOM TEXHU- | MPOEKTUPOBAHUIO U U3TO-
ANEKTPOHHOM TEXHUKHU KA OCHOBHBIE JTaIlbl pa3- | TOBJICHUIO HOBBIX JJIE-
KaK B MUPOBOM HayKU U BUTHS MaTepUalioBeIe- MEHTOB 3JIEKTPOHHOM
TEXHUKH, TaK U B paMKax | HUs 3JIEMEHTOB DJIEK- TEXHUKH C LIEIX COBEP-
POCCUICKOM 3JIEKTPOH- TPOHHOU TEXHUKHU KaK B LIEHCTBOBAHUS KOHCTPY-
HOM MPOMBILUIEHHOCTH; MHPOBOM HAyKU U TEXHU- | UPOBAHUA U U3rOTOBIIE-
KU, TaK U B paMKax poc- HUS DJIEMEHTOB DJIEK-
CUICKOH 3JIEKTPOHHOU TPOHHOU TEXHUKH B pOC-
MIPOMBIILICHHOCTH; CHUMCKOMKOM JIEKTPOH-
HOM MPOMBILICHHOCTH;
VYIOBIETBOPUTENBH | * 3HATH OCHOBHBIE 3TANbl | ®* YMETH UCIIOJIb30BATh * BJIQJETH HABBIKAMU HC-
0 (IIOpOTroBBIi MU 3aKOHOMCPHOCTH pa3- npu pa3paboTKe U MPOU3- | TOJIb30BAaHMS 3HAHUI
ypOBeHB) BUTHS TEXHOJIOTUU H3I0- BOJICTBE€ HOBBIX DJIEMCH- OTIEIbHBIX 3aKOHOMEP-

TOB JIEKTPOHHOM TEXHU-
KH OCHOBHBIE 3Tallbl pa3-
BUTHsI MaTepUaioBeie-
HUS DJIEMEHTOB JJIEK-
TPOHHOM TEXHUKH POC-
CHUICKOM 3JIEKTPOHHOM
IIPOMBIIIICHHOCTH;

HOCTEH 110 U3TOTOBJICHUIO
HOBBIX 2JIEMEHTOB JJIEK-
TPOHHOU TEXHUKH C 1ie-
JSIX COBEPIIEHCTBOBAHHUSA
TEXHOJIOTUU U3TrOTOBJIE-
HUS DJIEMEHTOB JIEK-
TPOHHOU TEXHUKHU B pOC-
CHUMCKOMKOW 3JIEKTPOH-
HOU MPOMBILITIEHHOCTH;

Tabmuna 7 — Drarmsl

2.3 Komnerennus OK-1

OK-1: crmocoOHOCTBIO HCIIONIb30BaTh OCHOBBI (PMIIOCOPCKUX 3HAHUU 7T (POPMHPOBAHHSI MUPO-
BO33pPEHUYECKON MO3ULIHH.

Jist opMupoBaHHST KOMIIETEHIIMK HEOOXOMMO OCYIIECTBUTH PsJ] 3TAMOB. DTarbl (HOPMUPOBAHUS
KOMIICTEHITUH, TIPUMEHSIEMBIC /ISl STOTO BHIBI 3aHITUH M MCIIOJIL3YeMbIe CPEICTBA OIICHUBAHUS TPE -
CTaBJICHHI B Ta0nuIIe 7.
OPMHPOBAHUS KOMIIETEHIIMH U HCIIOJIh3yeMbIE CPEJICTBA OIICHUBAHUS

CocTasn

3HaTh

VYMeTh

Bnanerts

ConepxaHue 31a-
I10B

- 3HaTh OCHOBBI (prstoCcOd-
CKUX 3HaHUM, OCHOBEI
JINAJIEKTPUYECKOrO pa3Bu-
TS ABJICHUN PUPOJBI ISt
(hopMHUpOBaHUS MHPOBO3-
3pEHYECKON MTO3ULINU T10
Pa3BUTHUIO MaTepHaIOBE-
JIEHUS1 U TEXHOJIOTUU U3T0-
TOBJICHMSI JIEMEHTOB
AJIEKTPOHHOW TEXHUKHU KaK
MHPOBBIMH, TAK U OTEYE-
CTBEHHBIMU ITPOU3BOJIUTE-
JISIMU SJIEMEHTOB JIEK-
TPOHHOU TEXHUKH

- YMETbh OOBSICHUTD U HC-
M0JIb30BaTh B CBOECH J1es-
TEITLHOCTH OCHOBBI (PUITO-
cockux 3HAHMIA, OCHOBBI
JNAJIEKTPUUYECKOTO pa3BH-
TUSL SIBJICHUH IPUPOJIBI ISt
(hopMHpPOBaHUS MHPOBO3-
3pEHYECKOM MTO3UIIUU T10
Pa3BUTHIO MaTepUajoBe-
JICHUS1 U TEXHOJIOTUU U3r0-
TOBJICHUS HJIEMEHTOB
AJIEKTPOHHOW TEXHUKHU KaK
MHUPOBBIMH, TaK U OTEYE-
CTBEHHBIMU ITPOU3BOJIUTE-
JISIMU 3JIEMEHTOB 3JIEK-
TPOHHOU TEXHUKH

- BJIAJIETh METOZOJIOTUEN U
HaBbIKAMH MPUMEHEHHUS
3HaHUI OCHOB Quocod-
CKHX 3HAHHUM, OCHOBEI
JUAJIEKTPUIECKOrO pa3Bu-
TUSL ABJICHUM IPUPOJIBI JJIsT
(hopMHpOBaHUS MHUPOBO3-
3pEHYECKOM MTO3HUIUU T10
Pa3BUTHUIO MaTepHAIIOBE-
JICHUS1 U TEXHOJIOTUHU U3TO-
TOBJICHUS DJIEMEHTOB
3JEKTPOHHOM TEXHUKHU KAK
MHPOBBIMH, TAK U OTEYE-
CTBEHHBIMU IIPOU3BOJIUTE-
JISIMH 3JIEMEHTOB JJIEK-
TPOHHOU TEXHUKHU
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Bunwl 3austuit

* KypcoBas pabora
(poexT);

* llHTEepaKkTUBHBIE MPAK-
TUYECKHUE 3aHSATHUS;

* HWHuTepaxkTuBHBIE 1a00-
paTopHbIE 3aHSITHS;

* HHTepakTUBHBIE JIEK-
LHn;

* IlpakTnueckue 3aHs-
THS;

» JlabGopaTtopHsie pabo-
THI,

e Jleknum;

* (CamocTodrenbHas pa-
oora;

* Kypcosas pabota
(IpoexT);

* VHTepakTHBHBIE ITpaK-
TUYECKHUE 3aHATHUS;

* HMHTepakTuBHbIE 1a00-
paTopHbIC 3aHATHUS;

* HHTepaKTUBHBIC JICK-
L

* IIpakTrueckue 3aHs-
THS;

» JlabopaTtopHbie pabo-
THI,

o Jlexmmuy;

» CamMmocTosATenbHas pa-
Oora;

* lHTEepaKTUBHBIC TIPAK-
TUYECKHE 3aHSTHSI,

* HWuTepaxkTuBHbBIE J1a00-
paTOpHbIC 3aHSATHUS;
 JlaboparopHbie pabo-
THI;

» CamocrosTensHas pa-
0oTa;

Hcnonb3yembie
CpelICTBA OLICHUBA-
HUS

* JlomalHee 3aaHuE;
* Oruer mo naboparop-
HOU pabore;

* Onpoc Ha 3aHATHSIX;
* Pedepar;

e DK3aMeH;

* Kypcosas pabora
(mpoexkT);

» JlomarnHee 3a/1aHue;
* Oruer no 1aboparop-
HOU pabore;

* Onpoc Ha 3aHATHUAX;
* 3ammTa KypcoBBIX
MPOEKTOB (pabdor);

* Pedepar;

* DK3aMeEH;

* Kypcosas pabora
(mpoexT);

* Oruer no 1aboparop-
HOH pabore;

* JlomalHee 3agaHue;
* 3ammura KypCoBBIX
poeKTOB (pabdoT);

* Pedepar;

e DK3aMeH;

* Kypcosas pabora
(npoexr);

CDOpMy'J'II/IpOBKa IoKa3arene u KPpUTCPUCB OLICHUBAHUA JJaHHOM KOMIIETCHIINHU IpUBCJCHA B Ta-

onue 8.
Tabmuua 8 — Ilokazaren U KpUTEpPHUH OIICHUBAHMS KOMIIETEHIIMHU Ha Tanax

Cocrtasn 3HaTH YMmeTh Bnanerts
OTIn4HO * 3HATh OCHOBBI (HHITO- * yMeTh OOBSICHUTH U * BJAJETH METONOJIOTHEN

(BBICOKMIA YPOBEHB)

co)CKUX 3HAHMIA, OCHO-
BbI TUAJIEKTPUYECKOTO
Pa3BUTHSI BCEX SABJICHUIN
pUPOJIBL It (hopmMHpo-
BAHUS MUPOBO33pEHYE-
CKOM TMO3UIMH 10 Pa3BHU-
THUIO MaTE€pUaJIOBEICHUS
Y TEXHOJIOTUU U3TOTOBJIE-
HUS DJIEMEHTOB JJICK-
TPOHHOW TEXHUKHU KaK
MHPOBBIMH, TaK U OTEYE-
CTBEHHBIMU MMPOU3BOIH-
TEJISIMU DJIEMEHTOB AJIEK-
TPOHHOW T€XHUKHU;

UCIIOJIb30BaTh B CBOEH
JIeSITeIbHOCTH OCHOBBI
¢dunocopckux 3HaHUM,
OCHOBBI JIMAJIEKTpHUUe-
CKOI'O Pa3BUTHS SIBICHUMN
PUPOJIBI ISt hopMUpoO-
BaHUsl MUPOBO33pEHYE-
CKOM MO3UIMY IO pa3BU-
THIO MaTepUAJIOBEACHUS
Y TEXHOJIOTUU U3TOTOBJIE-
HUS DJIEMEHTOB IEK-
TPOHHOW TEXHUKHU KaK
MHUPOBBIMH, TaK U OT€YE-
CTBEHHBIMU IIPOU3BO/IN-
TEJSIMU 2JIEMEHTOB DJIEK-
TPOHHOW T€XHUKHU;

Y HaBbIKAMH IPUMEHEHHS
3HaHUI OCHOB QuIocod-
CKUX 3HaHUil, OCHOBBI
TMATIEKTPUIECKOTO pa3-
BUTHSI IBJICHUN TIPUPO/IBI
it GopMHUpOBaHUS
MHUPOBO33PEHYECKOM 10-
3WIINH 110 PA3BUTHIO Ma-
TepUaTOBEICHUS U TeX-
HOJIOTHH W3TOTOBJICHUS
9JIEMEHTOB JIEKTPOHHON
TEXHUKH KaK MHPOBBIMH,
TaK U OT€YECTBEHHBIMU
TIPOU3BOTUTEIISIMH dJIe-
MEHTOB 3JIEKTPOHHON
TEXHUKH;

Xoporio (6a30BbIi
YPOBEHD)

* 3HATh OCHOBBI JIUAJICK-
TPUYECKOTO PA3BHUTHUS SIB-
JICHUH PUPOABI TS

(bopMHUpPOBaHUS TTO3UITUH
M0 Pa3BUTHIO MaTepUaio-

* yYMETh UCIOJIb30BaTh B
CBOEH ESATETbHOCTH
OCHOBBI IUAJIEKTpUYE-
CKOI'O Pa3BUTHUA SIBJICHUI
IPUPOJIBL it hopmMupo-

* BJIQJICTh HABBIKAMU
MIPUMEHEHUS 3HAHUI
OCHOB (pHII0cOPCKUX
3HAHWI, OCHOBBI JUAJICK-
TPUYECKOTO pa3BUTHSA SB-
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BCACHUA N TCXHOJIOTHH
H3IroTOBJICHHUA 3JICMCHTOB
SHeKTPOHHOﬁ TCXHUKHU
KaK MUPOBBIMHU, TaK U
OTCYCCTBCHHBIMHU IIPOU3-
BOJUTCIIIMU 3JICMCHTOB
SHeKTPOHHOﬁ TCXHUKU,

BaHUsl MUPOBO33pEHYE-
CKOM MO3UIMH 110 pa3Bu-
THIO MaTEpUAJIOBEACHHUS
Y TEXHOJIOTUU U3TOTOBJIE-
HUS DJIEMEHTOB IEK-
TPOHHOW TEXHUKHU KaK
MHUPOBBIMH, TaK U OT€YE-
CTBEHHBIMHU ITPOU3BO/M-
TEJSIMH 2JIEMEHTOB DJIEK-
TPOHHOU TEXHUKH;

JICHUHN TPUPOABI JIs
(dbopMHUpOBaHUS MUPOBO3-
3pEHYECKON NO3ULINHU 10
Pa3BUTHUIO TEXHOJIOTUH
W3TFOTOBJIEHUS DJIEMEHTOB
3JIEKTPOHHOW TEXHUKHU
KaK MUPOBBIMH, TaK U
OTEYECTBEHHBIMHU ITPOU3-
BOJUTEISIMU 3JIEMEHTOB
3JIEKTPOHHOW TEXHUKHU;

VYI0BIETBOPUTEIBH
0 (IOpOroBbIN
YPOBECHB)

* 3HATh OCHOBBI JIUAJICK-
TPUUECKOI0 pa3BUTHUS SIB-
JICHUH IPUPOABI 115
(dbopMupOBaHUS TTO3UIHH
M0 Pa3BUTHUIO TEXHOJIO-
MU U3TOTOBJICHHUS JJIe-
MEHTOB JIEKTPOHHOM
TEXHUKH OTEUECTBEHHbI-
MU TPOU3BOIUTEISIMU
AJIEMEHTOB JJIEKTPOHHOU
TEXHUKH,

* yYMETh UCIOJIb30BATh B
CBOEH ESATENbHOCTH
OCHOBBI IHAJIEKTpUYE-
CKOI'O Pa3BUTHUSA SIBJIEHUN
IPUPOJIBL It (popmMUpo-
BaHUA MHUPOBO33pPCHYC-
CKOM MO3UIMU 110 pa3Bu-
THUKO TEXHOJOI'MH U3I0-
TOBJICHUS JIEMEHTOB
ANIEKTPOHHON TEXHUKHU
OTEYECTBEHHBIMHU IIPOU3-
BOAUTCIAMHU 3JICMCHTOB
AJIEKTPOHHOMN TEXHUKHU;

* BIAJETh HaBBIKAMU
IIPUMEHEHUS 3HaHUI
OCHOB OCHOBBI JHAJICK-
TPUYECKOIO Pa3BUTHUSA SIB-
JICHUH NIPUPOABI IS
(opMHUpPOBaHUS MUPOBO3-
3pEHYECKON NO3ULUH 110
Pa3BUTHUIO TEXHOJIOTUH
W3TOTOBJICHUS 2JIEMEHTOB
ANEKTPOHHOM TEXHUKH
OTE€YECTBCHHBIMU IIPOU3-
BOJUTEIISIMU JIEMEHTOB
JJIEKTPOHHOM TEXHUKU;

HUKHU.

3 TunoBble KOHTPOJILHBIE 32 IaHUSA

Jlis peanu3anuy BbILICNIEPEUUCIICHHBIX 3a7iad 00y4eHHUsI MCIIOIb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3aJlaHUs WIM UHbIE MaTepHalibl, HEOOXOAMMBIE JIJIsl OLIEHKH 3HAHUI, YMEHUH, HABBIKOB U (UJIM) OIbITA JIe-
ATEJIBHOCTH, XapaKTePU3YIOUINX 3Tanbl (JOPMUPOBAHUS KOMIETEHLUI B MpOIECCe OCBOEHHs 00pa3oBa-
TENBHON IIPOTPaMMBI, B CIEIYIOIIEM COCTABE.

3.1 Temsl pedeparoB
— 1. Pe3ucTopsl Kak 3J€MEHTHI JIEKTPOHHON TEXHUKHU: Ha3HAuYC€HUE, KOHCTPYKIIHS, TapaMeTphl,
0003HaueHus1, yCJIOBUs dKCIUTyaTanuu. 2. KoHeHcaTophl Kak 3JIEMEHTHI JIEKTPOHHON TEXHUKHU: Ha3Haue-
HUE, KOHCTPYKIIUS, TapaMeTpbl, 0003HAUEHUS, YCIOBUS dKCIUTyaTaluu. 3. UHIyKTUBHOCTH KaK 3JIEMEHTHI
AJIEKTPOHHOM TEXHUKHU: Ha3HAYEHHE, KOHCTPYKIINS, TapaMeTpbl, 0003HAYEHHUS, YCIOBUS IKCILTyaTaluu. 4.
KoMMyTaloHHbele M COeIMHUTENbHBIE YCTPOMCTBA KaK 3JIEMEHTHI JIEKTPOHHON TEXHUKH: Ha3Ha4YeHUE,
KOHCTPYKIIHSI, TapaMeTphl, 0003HAYEHUs, YCIOBHS dKCIUTyataruu. 5. TpaHchopMaTtopsl Kak 3JIeMEHTHI
AIIEKTPOHHOM TEXHHUKHU: Ha3HAUYEHUE, KOHCTPYKIUS, ITapaMeTphbl, 0003HAYCHHUSI, YCIOBUS IKCILTyaTaIlUH.

3.2 TeMbI TOMAIITHUX 3aJaHUI
— ComnocTaBieHe pa3IMIYHbIX TUTIOB PE3UCTOPOB IO IKCIUTyaTAIMOHHBIM ITapaMeTpaM.

— VYmpaBneHue napameTpaMy pe3uCTOPOB C TOMOIIBIO BHENTHUX BO3IECUCTBUIA.
— CuHTE3UpOBaHUE PE3UCTOPOB HA OCHOBE aHU30TPOIMHBIX CPEJl MOJT 3a/JaHHbIE TapAMETPHI.

3.3 Tembl oIPOCOB HA 3aHATHAX
— OcHOBHBIE THIIBI KOHACHCATOPOB
— MexaHu4ecKne U IEKTPOHHBIE MTPeoOpa3oBaTeNl CUTHAIIOB B YCTPOWCTBAX ANEKTPOHHON TEX-

— OcHOBHbBIE TapaMeTPhl IPEOOPa30BaATENbHBIX YCTPOMUCTB.
— CxeMbl IpUMEHEHUS TTPeoOpa30BaTEIbHBIX YCTPOMCTB.

— CunoBsle TpaHCHOPMATOPHI ISl UMITYJIBCHBIX HCTOYHUKOB MUTAHUS.

— Tumpl KOMMYTAIIMOHHBIX JIEMEHTOB, HCIIOJIb3YEMBIX B MIPHOOpPAX M YCTPOUCTBAX DIIEKTPOHHOM

TCXHHKMU.

— OcHoBHEBIE napaMCTpbl U XapaKTCPUCTHKU KOMMYTAIIMOHHBIX 3JICMCHTOB.
- HpeIICJIBHBIG napamMeTpbl KOMMYTAaIUOHHBIX 3JICMCHTOB U CIIOCOOBI YIpaBJICHUA HMU.
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CrannapTHble CXeMbl BKJIIOUYEHHS KOMMYTAIIMOHHBIX 3JIEMEHTOB B NPUOOpax M YCTpoOicTBax

ANEKTPOHHON TEXHUKH.

HUKHU.

[TonsiTHE AUATEKTPUYECKON IPOHULIAEMOCTH MaTepHaa.

[ToHsiTHE EMKOCTH IJIOCKOTO KOH/IEHCATOPA.

[ToHsiTHE EMKOCTH AIIEKTPOIMTHUECKOTO KOHIEHCATOPA.

[ToHsiTHE TaHTeHCA AUAIIEKTPUUECKHUX MTOTEPb.

[TonsiTre TemnepatypHoro ko3dduiimenTa eMKOCTH KOHEHCATOpa.

[TonsTHe AuMana3oHa AOMYCTUMBIX HANPSHKECHUH.

PesucTopsl Ha 0OCHOBE KepaMUUYeCcKrX MaTtepuaioB. Ix 0003HaYeHNE 1 MapKUPOBKA.
Pe3uctopbl Ha OCHOBE aHU30TPOIMHBIX KPUCTAILIIOB. X 0003HaYeHNE U MapKUPOBKA.
Pe3uctopbl MOCTOSHHOM 1 TepeMeHHON BenYuHbL. X 0003HaYeHre U MapKUPOBKA.
[TpoBomounsie pe3uctopsl. Ux 00603HaUeHHE 1 MAPKUPOBKA.

Enunuipl u3mepenust BETUYUH CONPOTUBIEHUNA. X MapKupoBKa.

TemneparypHas 3aBUCUMOCTb BEJIMYMHBI COITPOTUBIICHUE U €€ MAPKUPOBKA.
[IpenenbHast MOLTHOCThH PE3UCTOPA U €€ MAPKUPOBKA.

[ToHsiTHE MHAYKTUBHOCTHU U €MHUIIBI €€ U3MEPEHUS.

OCHOBHBIE TUIBI MHAYKTUBHOCTEN JUISl SJIEKTPOHHOU TEXHUKH.

[TonsiTe OMHYECKUX MOTEPh UHAYKTUBHOCTH U CIIOCOOBI YIIPABJICHUSI UMHU.
CHkeHUe pauaIlMOHHBIX TTOTEPh UHAYKTUBHBIMH 3JIEMEHTAMHU JICKTPOHHON TEXHHUKHU.
TemneparypHble 3aBUCUMOCTH MHAYKTUBHOCTH U MYTH YIPABJICHUS UMHU.
Konpaencatopsl ¢ TBEpAbIM HEOPraHUYECKUM JIUAJIEKTPUKOM.

Konpaencatopsl ¢ TBEpABIM OPraHUYECKUM JTUIIIECKTPUKOM.

Konaencatopsl ¢ KUAKOKPUCTATITUICCKUM JTAITICKTPHUKOM.

3.4 Jx3aMeHaIHOHHbIE BONPOCHI
ConocTapieHne pa3audHbIX TUIIOB PE3UCTOPOB MO IKCILTYaTAlMOHHBIM [TapamMeTpam.
VYnpasieHue napaMmeTpamMmu pe3UCTOPOB € MOMOIIBIO BHEIIHUX BO3IACHCTBUIA.
CuHTE3upOBaHNE PE3UCTOPOB HA OCHOBE AaHU3OTPOITHBIX CpeJl MO/ 3aJaHHBIC TAPAMETPHI.
OCHOBHBIE TUIIBI KOH/IEHCATOPOB
Mexannueckue U 3JIEKTPOHHBIE KITIOUU U MEPEKITIoYaTesu.
OcHOBHEIE napaMeTpbl KOMMYTAalIHOHHBIX KOMIIOHCHT 3JI€KTpOHHOI>'I TEXHUKH.
Mexannueckue 1 3JIEKTPOHHBIE TPe00pa30BaTesId CUTHAJIOB B YCTPONUCTBAX AJICKTPOHHON TEX-

OcHOBHBIE TapaMeTPhl MPEe0OPa30BATEIBLHBIX YCTPOUCTB.

CxeMbl IpUMeHEHUs peodpa3oBaTeIbHbIX YCTPOUCTB.

CuioBble TpElHC(bOpM&TOpLI AJ11 UMITYJIBCHBIX UCTOYHWKOB ITUTAHU.

Kpurepun BbiOOpa THIa MHAYKTUBHOCTH TI0 33/IaHHBIM €€ MapaMeTpam.

Pacyer BenMUMHBI HHIYKTUBHOCTH.

Hcnonp3zoBanue (heppoOMarHUTHBIX MaTEpUAIOB AJSl CO3JaHMsI MHAYKTUBHBIX 2JIEMEHTOB 3JI€K-

TPOHHOU TEXHUKH.

CHmxeHHne MNOTEPb B HHAYKTUBHBIX 3JIECMCHTAX HCIIOJIb30BAHUCM (I)eppOMal"HI/ITHBIX CCPACUYHU -

KOB U [IPUMCHCHUECM 3KPAHUPOBKHU.

[ToHgTHE AMAIEKTPUUYECKON MPOHUILIAEMOCTH MaTepUaia.

IToHsiTHE EMKOCTH IJIOCKOTO KOHAEHCATOPA.

IToHsITHE EMKOCTH 3JIEKTPOJIMTUYECKOTO KOHAEHCATOPa.

[TonsiTve TaHTeHCA AUAIEKTPUUECKHUX TIOTEPD.

[TonsiTue TemmnepaTypHoro ko3hdUIMEHTa eMKOCTH KOHASHCATOpa.

IlonsTHe nqUana3zoHa AOMYCTUMBIX HAIIPSKCHUN.

Pe3ncTopbl Ha OCHOBE KepaMHUYeCKUX MarepuaioB. Mx o6o3HaueHue U MapKUPOBKA.
Pe3ucropbl Ha OCHOBE aHU30TPOIHBIX KpUCTAUIOB. X 0003HaYeHre U MapKUPOBKA.
Pe3uctopbl mOCTOSHHOM U TepeMeHHOH BeInYuHbL. MIX 0003HaueHrne U MapKUPOBKa.
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— IlpoBonounsie pe3uctopsl. MIx 0603HaueHHE U MapKUPOBKA.

— EauHuubl u3mMepeHus BEIUYUH CONPOTUBIEHUN. X MapKupoBKa.

— TemnepaTtypHas 3aBUCUMOCTb BEJTMYMHBI COTPOTUBJICHUE U €€ MAPKUPOBKA.
— IlpenenbHas MOIIHOCTh PE3UCTOPA U €€ MAPKUPOBKA.

— lloHsATHE UHAYKTUBHOCTH U €IUHUILIBI €€ U3MEPEHHUS.

— OCHOBHBIE TUITBI HTHAYKTUBHOCTEH JJIs1 SJICKTPOHHON TEXHHUKH.

— [TlonsTHe oMHUeCKHX MOTEPh UHAYKTUBHOCTU U CIIOCOOBI YIIPABICHUS UMHU.
— CHuxeHue paIMalluOHHBIX MOTEPh UHIYKTUBHBIMU 3JIEMEHTAMU JIEKTPOHHON TEXHUKHU.
— TemnepaTypHbI€ 3aBUCUMOCTH UHIYKTUBHOCTH U IIyTH YIPABJICHUS UMH.

— KonaeHcatopsl ¢ TBEpIbIM HEOPTAHUYECKUM JTUAJIEKTPUKOM.

— KoHnzaeHcaTopsl ¢ TBEpbIM OPTaHUUECKUM JUIIEKTPUKOM.

— KoHaeHcaTopsl ¢ )KUIKOKPUCTAIUIAYECKUM JUIIEKTPUKOM.

3.5 Tembl 1a00paTOpPHBIX padoT
— 1. MccnenoBanue KOHAEHCATOPHOIO 3JIEMEHTA HA OCHOBE aHU30TPOIIUHU IUIIEKTPUIECKON TIPO-
HUI[AEMOCTH KpUCTaJLIOB. 2. McciienoBanne pe3sucTUBHOIO JIEMEHTA HAa OCHOBE IOJMKPUCTAIIINYECKON
IUIEHKH NoynpoBoAgHuKoBoro coeaunenus AiiBVI. 3. MccnenoBanue HHAYKTUBHOTO AJIEMEHTa HAa OCHO-
B€ YIIPYI'MX CBOMCTB aHU30TPOIIHOI'O KPUCTAILIA.

3.6 Tembl KypcOBBIX IPOEKTOB (pPadoT)

— Omnpenenuts KpHucTauiorpaduyeckue HampaBiIeHUs B KpPHCTaJUIe, 3a/1aBaeéMble CIUHUYHBIMU
BEKTOPAMH, BJO0JIb KOTOPBIX BEJTMUMHA 0000IEHHOTO (PM3UUECKOro CBOMCTBA, COCTABICHHOTO B IMPOLIEHT -
HOM COOTHOLIEHMM «75:25» W3 3NEeKTPONpPOBOJHOCTH KpHUCTAJIa C TEH30POM 3JIEKTPOIPOBOJHOCTU
(KOMITOHEHTBI TEH30PA JIEKTPONPOBOAHOCTH TAKOBBL: ) , U IMHEHHOTO PACHIMPEHUs KpUCTalla, ONHMChIBa-
€MOT0 B TOM e cucTeMe KOOpJUHAT TEH30pOM () TocTUraeT 3HaueHus 20 equHuL.

— OmnpeneneHne KpucTaulorpaguueckux HampaBlIeHUH C 3aJaHHBIM CBOMCTBOM. OmpenenuThb
KpHcTayuiorpaduyeckue HarpapieHHs, 3a/laBaeéMble €IUHUYHBIM BEKTOPOM , BIOJIb KOTOPOTO BEIMYMHA
(u3MYECKOro CBOICTBA, 3a/laHHOTO B KPUCTAJUIO(U3UUECKON cucTeMe KOOpIMHAT TEH30pOM NPUHHUMAET
3HAYeHUEe, paBHOE 38

— TepMouyBCTBUTEIBHBIN PE3UCTOP C MAJIBIM CONPOTUBIECHHEM. Kak crenyeT BeIpe3aTh KBagpar-
HBII OPYCOK M3 KpHUCTaJuIa, YTOOB! M3rOTOBJICHHBIM Ha €€ OCHOBE PE3UCTOP MMENl MUHUMAIbHOE COMpPO-
TUBJICHHE U MAaKCUMAJIbHYIO YyBCTBUTEIBHOCTb K U3MEHEHUSM TEMIIEPATYPBl, €CIU U3BECTHO, YTO TEH30P
YIEIBHOM 2JIEKTPONPOBOJHOCTH KPUCTAJLIA HE 3aBUCUT OT TEMIIEPATyphl U B HA4YaJIbHON CUCTEME KOOPJH -
Hat X1, X2, X3 uMmeeT BUA: a TEH30p TEIUIOBOTO PACIIMPEHUS KpUCTAILIA

— TepmocTaOuibHbIH KOHAEHCATOp Maylo emMkocTH. Kak cienyeT BbIpe3aTh IMIIACTUHKY U3 KpH-
cTaju1a, YT0Obl M3rOTOBJICHHBIN HA €€ OCHOBE MJIOCKUI KOHJEHCATOP UMET MUHUMAIIbHYIO €MKOCTh U MU-
HUMAJIbHYIO €€ 3aBUCUMOCTb OT TeMIIEpaTypbl B IPOLEHTHOM COOTHOLIEHUH 3TUX CBOUCTB «35:65», ecnu
U3BECTHO, YTO TE€H30D AUAJIEKTPUUYECKOW NPOHUIAEMOCTH KPHUCTAUIa HE 3aBUCHUT OT TEMIIEpAaTyphbl U B
KpucTtayiopusndeckon cucreme koopauHar X1, X2, X3 umeer BUA: , @ TEH30p TEIUIOBOTO PaCIIUPEHUS
KpUCTaJlJIa B TOHM K€ CUCTEME KOOPANHAT TAKOB!

— BbIcOoKOuyBCTBUTENBHBIN TEPMOAATYUK pe3UCTUBHOrO THNA. Kak ciexyer BrIpe3aTh MIIACTHHKY
U3 KpHCTaa, 9YToO0bl €€ MPOJ0JIbHOE COMPOTHBICHHE ObUIO MUHUMAIBHBIM M IIPU HarpeBaHUM W3MEHS -
JIOCh MAKCHUMAaJIbHO B IIPOLIEHTHOM COOTHOIIEHUHU 3TUX CBOMCTB «80:20», €cam U3BECTHO, YTO TEH30p JIH-
HEIHOro pacuMpeHusl KpucTajla B KpUCTaulopu3mueckoil cucreme koopamHat X1, X2, X3 umeer
BUJ: , , @ TEH30p Y/AEIbHON 3JIEKTPONPOBOJIHOCTH 3TOr0 KpUCTAJJIa HE 3aBUCUT OT TEMIIEpaTypbl U B TOI
JKE CUCTEME KOOpAUHAT UMEET BUJL

— TepmocTaOuibHbIA KOHJIEHCATOp OonblIoi emkocTu. Kak ciemyer BbIpe3aTh IUIACTUHKY U3
KpHUCTaJJIa, 4TOObI M3rOTOBJICHHBII Ha €€ OCHOBE TUIOCKUN KOHJIEHCATOP MMEeNl MAaKCUMAJIbHYIO €MKOCTh 1
MaKCUMaJIBbHYIO €€ 3aBUCHUMOCTb OT TEMIIEPATYphl B IIPOLEHTHOM COOTHOLIEHUH 3TUX CBOMCTB «20:80»,
€CJIM U3BECTHO, YTO TEH30p JUDJIEKTPUUECKOM MPOHUIIAEMOCTH KPUCTAJlJIa HE 3aBUCUT OT TeMIIepaTyphl U
B KpUCTaJuI0pHU3nUeckon cucreme koopauHat X1, X2, X3 uMeeT BUI: , @ TEH30p TEIJIOBOTO PaCIIUPEHUS
KpHUCTaJIJIa B TOM JK€ CUCTEME KOOP/IUHAT TaKOB:

— TepmocTaOmibHBINA BBICOKOOMBIN pe3ucTop. Kak crenyer BeIpe3ars MIACTUHKY U3 KpHCTAIa,
YTOOBI €€ MOJTHOE COMPOTUBJIEHHE ObLIO MAKCUMAJIBHBIM U MPH HArpEBaHUU U3MEHSIOCh MUHHUMAJIbHO B
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IIPOLIEHTHOM COOTHOILIEHUH 3TUX CBOMCTB «65:35», eciii U3BECTHO, YTO TEH30p JIMHEHHOIO pacIIMpEHUs
KpUCTaJljla B KpUCTALIOPU3NIEeCKor cucteMe koopaunat X1, X2, X3 umeeT BUA: , , @ TEH30DP YICIbHOM
AJIEKTPONIPOBOJHOCTHU ATOT0 KPUCTAJUIA HE 3aBUCUT OT TEMIIEPATYPhI U B TOM )K€ CUCTEME KOOPAMHAT UMeE-
€T BUJ:

4 Meroanuyeckne MaTepuaJibl
st obecniedeHus mpoiecca OOy4CHHSI U PEIICHUs 33134 O0yYCHHsI UCTIONB3YIOTCS CIICTYIOIINe
MaTepHabl:
— MECTOIUYCCKUE MATEPUAIIbI, OTPEACIISIONINE MPOIEIYPhl OLICHUBAHUS 3HAHHUMA, YMCHHIA, HaBbI-
KOB U (MJIM) OTIBITA JIESTSILHOCTH, XapaKTEPU3YIOIIUX ATaIbl (Op-MUPOBAHUS KOMIIETCHITUI, COTJIACHO TI.
12 paGoueii mporpamMmel.

4.1. OcHOBHas1 JIUTEpaTypa

1. DneMeHThI MEKTPOHHON TeXHUKU. YacTh 2 «DPu3ndeckue CBOMCTBA KPUCTAIIOBY: YuyeOHOe
nocobue s CTYAEHTOB, 00yJaromuxcs Mo ouHoi (¢opme HampasieHus noarorosku 210100.62 / [laBbI-
noB B. H. - 2013. 94 c. [DnextponHBIi pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/3719,
CBOOO/THBIH.

2. Yuyebnoe mocobue «MaTtepuanbl AIEKTPOHHON TEXHUKW»: [[s HampaBieHHs MOATOTOBKH
210100.62 «DnexkTpoHHKa U HaHOAEKTpoHHUKay». [Ipoduib: «IIpoMelniuieHHas aneKTpoHuKay / Jleroctaes
H. C. - 2014. 239 c. [Dnextponnsiii pecypc| - Pexum moctyma: https://edu.tusur.ru/publications/4291,
CBOOO/THBI.

4.2. JlonoHUTEIbHAS JJUTEpaTypa

1. Marepuansl ¥ 3IEMEHTHI SJIEKTPOHHON TEXHUKU: MaTepuanbl U 3JIEMEHTHI JJIEKTPOHHOMN TeX -
auku / buraep JI. P. - 2003. 169 c. [DOnekrponsbiii pecypc] - Pexum gocryna:
https://edu.tusur.ru/publications/551, cBoOO HBIH.

2. Ilerpos K.C. Pannomarepuansl, paJuOKOMIIOHEHTBI U 3JEKTPOHUKA. YueOHOe nocobue. - M.:
[Tutep. 2003. — 511 c. (Hanuuue B 6nbmmoreke TYCVYP - 15 9k3.)

3. DrextpoTexHHUYECKHE MaTepuasbl U u3aenus: cupaBounuk. / L.W. Amues, C.I'. Kanranosa. —
M.: PagnoCodr. 2005. — 350 c. (mamuuue B ounbamoreke TYCVYP - 51 9k3.)

4. Konnencaropsl: cnpaBouynuk./ [Tog pen. M.M.YerBeprakoBa. - M.: Pamuo u cBsizb. — 1993. —
387 c. (mamuuue B onbmmoreke TYCVYP - 15 9K3.)

5. Pesuctopsl: crpaBounuk. / [Tox pex M.MN. YerBeprakoBa, B.M. TepexoBa. - M.: Pamuo u
cBsa3b. — 1991. — 527 c. (Hanmuuue B 6ubmuoreke TYCVYP - 25 2k3.)

4.3. O0s13aTesibHbIE Y4eOHO-MeTOoAUYeCKHe NM0CO0us

1. Iykxa A.A. DnexTpoHHKa.: YueOHOe mocodue Ui By30B C 3a/1auaMH K IJlaBaM U maparpadam.
ITon pen. A.C. Curoa. Cankr - [letepOypr. - 2006, -799 c. - ISBN 5-94157-461-4. VIK 521.38 (075.8).
(mamuune B 6ubmmorexke TYCVYP - 3 9k3.)

2. DneMEeHTHI 3JIEKTPOHHOW TEXHUKH: YUEeOHO - METOAMYECKOE MOCOOME /Il CaMOCTOSTEIIHbHOM
paboThl cTyneHToB HampaBieHus moarotoBku 210100.62 ¢ mpumepamu u 3amadamu. Yacts 2 / JlaBbi1oB
B. H. - 2013. 113 c. [DaexTponnsiii pecypc]| - Pexum moctyna: https://edu.tusur.ru/publications/3718,
CBOOO/THBIH.

3. DJeMeHTHI JIEKTPOHHOW TEXHUKHU: MeTonnuecKre yKa3aHus K BBITIOJHEHUIO KypCcOBOW pabo-
THI IS CTYyZIeHTOB HampaBieHus noaroroBku 210100.62 / HaseimoB B. H. - 2013. 55 c. [DnekrpoHHbIi
pecypce] - Pexxum noctyna: https://edu.tusur.ru/publications/3569, cBoGoHBII.

4. HWccrnenoBaHue pe3UCTUBHOTO DJIEMEHTA HA OCHOBE MOJUKPUCTAILIMYECKOMN TUICHKH MOYTIPO -
BogHKMKOBOTO coenuuenus AIIBVI: Meromndeckoe mocodue k ytaboparopuoit padore / laBeinos B. H. -
2017. 27 c. [DnexTpoHHbIN pecypc] - Pexxum gocrtyma: https://edu.tusur.ru/publications/6871, cBOOOIHBIIA.

5. DJeMEeHTHI JIEKTPOHHOW TEXHHUKH: YUEOHO-METOAMYECKOE MOCOOME IO PEIICHHIO 3aJad U
caMoCTOsTeNIbHOM padote ctynenToB / laBeinos B. H. - 2017. 65 c. [Qnekrponnsiit pecype] - Pexum mo-
cryma: https://edu.tusur.ru/publications/6873, cBOOOIHBIA.

6. MHccnemoBanue WHAYKTUBHOTO JJIEMEHTA Ha OCHOBE YIIPYT'MIX CBOWCTB aHH30TPOITHOTO KpH-
craymta: Meronudeckoe mocooue kK jadoparopHoit padore / aBbimo B. H. - 2017. 26 c. [DnekTpoHHBIHA
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/6872, cBoOOAHBIA.

7. MHccnenoBanue KOHACHCATOPHOTO 3JIEMEHTa HA OCHOBE aHU30TPOMUU JUAICKTPUUECKON MPO-
HUI[AEMOCTH KpHUCTAIIOB: MeToanueckoe mocodue k naboparopHoit padore / dassimos B. H. - 2017. 21
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c. [DnexrponnsIii pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/6870, cBOOOHBIHA.

4.4. ba3bl JaHHBIX, HHPOPMALMOHHO CIIPABOYHbIE M IOMCKOBBIE CHCTEMbI
1. OoOpa3zoBarensubiii optann TYCVYP, 6ubmorexka TYCVYP, unrepner, penakrop "Microsoft
PowerPoint"
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