MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU P®D
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCVYP)
YTBEPXIAIO
ITpopekTop no yueGHOM paboTe
II. E. Tposn
«_» 20

PABOYAS ITPOTPAMMA YUYEBHOM JUCLIUITJIMHBI
MarepuaJibl JJICKTPOHHOH TEXHUKH

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku (cnernuanbHOCTh): 11.03.04 DiieKTPOHMKA M HAHOJIEKTPOHHUKA
HanpasnenHocts (po¢uns): KBaHTOBasi n onTHYecKas 3J1eKTPOHUKA

dopma oOyueHUs: OUHaASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: I, Kadenpa r1eKTpOHHBIX NIPUOGOPOB

Kypc: 2

Cemectp: 3

Y4eOus1ii man Habopa 2015 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 ceMecTp Bcero Ennaunner
1 Jlexnn 26 26 JacoB
2 IIpaxTryeckue 3aHATUA 12 12 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 54 54 4acoB
5 W3 HUX B MHTEPAaKTUBHON (hopme 12 12 4acoB
6 CamocrosiTenpHas paboTa 54 54 4acoB
7 Bcero (6e3 ax3ameHa) 108 108 4acoB
8 ITonroroska u cgada pK3aMeHa 36 36 JacoB
9 OOGm1as Tpy10eMKOCTh 144 144 4acoB

4.0 4.0 3.E

Ox3ameH: 3 cemecTp
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokot Ne 58  or« 8 » 2 2017 1
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
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
puoOpeTEeHNE 3HAHUK O CTPYKTYpPE, COCTaBE, CBOMCTBAX M MapamMeTpax MaTepualioB, UCTIOIb3Ye-
MBIX B DJIEKTPOHHOM TE€XHUKH JJIS U3TOTOBJICHUS 3JIEMEHTOB, IPHUOOPOB U YCTPOUCTB sl (DYHKIIMOHAIH -
HOTO MPe0Opa30BaHUS AIEKTPUUECKUX, MATHUTHBIX U AJICKTPOMAarHUTHBIX CUTHAJIOB;
npuoOpeTeHNEe HABBIKOB PEIICHUs TUIIOBBIX 3a/la4 MaTepUajOBEICHUS W HABBIKOB MPOBEICHUS
AKCIEPUMEHTAJIBHBIX UCCIIEIOBAHUI CBOMCTB MaTEPUAJIOB AIEKTPOHHON TEXHUKH.

1.2. 3amaum AMCHMIIIMHBI

—  HW3y4YCHHE CTYJICHTaMH 3HAHUH 0 GU3NYCCKUX MPOIeccax U ABJICHHUSIX, IPOUCXOAIIINX B MaTe-
pHayiax JJIEKTPOHHON TEXHUKU IMPH HAPYIICHWH TEPMOJWHAMHUYECKOTO PABHOBECHS 3a CYET JEHCTBUS
AIIEKTPUYECKUX, MATHUTHBIX TIOJICH, TEMIIEPATyPhI U APYTUX BO3ACHCTBHIA,

—  TIONyYeHUE 3HAHWH [0 KPUTEPHUSIM M HABBIKOB IO BBIOOPY MarepHalia dJIEKTPOHHON TEXHUKHU
JUTSI 32/TAaHHBIX YCIIOBHH SKCIDTyaTaIlMK JIEMEHTa, TIPUOopa WM YCTPOUCTBA DIIEKTPOHHOHN TEXHHKHU;

— pa3BHUTHEC YMCHHS aHAJIM3UPOBaTh W CHUCTEMATU3MPOBaTh HAYYHO-TEXHUYECKYIO HH(OpMa-
U0,

— W3YYCHHE U OCBOCHHUE CTYJICHTAMH COBPEMEHHBIX METOJIOB OMUCAHMS M aHAJIHM3a OCHOBHBIX
(bu3NYECKUX CBOICTB MaTepUAIOB, BKJIIOYAsh MOHOKPHUCTAJUIMYECKHUE AUANICKTPUKUA M TOTYNPOBOAHUKH,
MTUPO - U TTEE303JICKTPUKH;

— OCBOCHHE CTYJCHTaMU MOAXOAOB K PEIICHUIO TUIOBBIX 3aJ]au MO pacyeTy napamMeTpoB Mare-
pHAJIOB AJIEKTPOHHOU TEXHUKHU.

2. MecTo nmucuuiiiuebl B cTpykrype OITOII
Hucuumuinaa «Matepuainsl >nekTpoHHoM TexHukn» (b1.5.16) otHOCcuTCs K Onoky 1 (Ga3oBas
4acTh).
[TpeamecTBYOMMUMU TUCHMILIMHAMY, (POPMHUPYIOIIUMH HayallbHbIe 3HAHMS, SBISIOTCS CIEIYIO-
mue quciumuinHel: KBantoBas Mmexanuka, Marematuka.
[Tocnenyromumn JUCHUIUIMHAMY ABIAOTCSA: TBepaoTenbHast ekTpoHrka, dusnka, Ousnka KoH-
JEHCUPOBAHHOTO COCTOSIHHUSL.

3. TpeGoBaHus K pe3yJbTAaTaM OCBOCHUS JUCHHIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— OIIK-2 cmocoOHOCTBIO BBISBIATH €CTECTBEHHOHAYYHYIO CYITHOCTH MPOOJIEM, BO3ZHUKAIOIINX
B Xolle Mpo(ecCHOHATBHON AEATENbHOCTH, NPUBJIEKATh A MX PELICHHUS COOTBETCTBYIOUIMH (PHU3HKO-
MaTeMaTUYECKHI anmnapar;

—  OIIK-7 ciocoGHOCTBIO YYUTHIBAaTh COBPEMEHHBIE TEHJICHIIMU PA3BUTHUS AJIEKTPOHHUKH, U3ME-
PUTEIHHOM W BBIYMCIUTEILHON TEXHUKH, WHPOPMAITMOHHBIX TEXHOJIOTHH B CBOCH MpodeCcCHOHATBLHOMN
JACATCIIbHOCTU,

B pe3ynbraTe u3ydeHus JUCHUIUIMHBI CTYAEHT JOKEH:

- 3HAThb OCHOBHBIC THUIIBI MaTCpraJioB BHGKTpOHHOfI TCXHHKU, (bHSPI‘-ICCKI/Ie SAIBJICHUA U TPOLECC-
CbI, IMMIPOTCKAOIIHUEC B HUX; OCHOBHBIC JJICKTPUYCCKUC, MAHUTHBIC U MCXAHUYCCKUC CBOMCTBA Marcpua-
JIOB; Ha3HAYCHHE, a TAK)KE COBPEMEHHbIE TEHJICHIINH Pa3BUTHSI MAaTEPUAIIOB AJIEKTPOHHOMN TEXHUKU

— yMeThb paboTaTth ¢ MHPOPMAITMOHHO-CIPABOYHBIMH U TOMCKOBBIMH CHUCTEMaMH Ui TOMCKA
uHbOpMaIMHU MO0 MaTepuaiaM 3JIeKTPOHHOW TEXHHUKH M UX CBOMCTBaM; MPOU3BOJUTH PACUEThl MapamerT-
POB MaTepHaJIOB NIEKTPOHHON TEXHUKU C Y4ETOM MX CBOWMCTB; YMETh HA IIPAKTUKE pelIaTh CTaHIAPTHLIC
3a/laud 10 ONpPEACTICHUIO JIEKTPUUECKHX, MAarHUTHBIX, YIPYTUX U JPYTUX CBOMCTB MaTepHalloB JJIEK-
TPOHHOU TEXHUKH

— BJaJeThb CIIOCOOHOCTBIO K 000OIICHUIO, aHATN3Y U BOCHPUSITUIO HH(POPMAILIUU, TOCTAHOBKE
e U BBIOOPY MyTel ee MOCTIKEHUS MPU PelIeHUH 3a7ay NPy PacCMOTPEHUU CBOWMCTB M MapaMeTpoB
MaTcpuaioB BHCKTPOHHOﬁ TCXHUKH; HABbIKAMHU HU3MCPCHUA U OKCIICPUMCHTAJILHOTO KOHTPOJIA IapaMeT-
POB MaTepUajoB; OCHOBHBIMU ITpHeMaMU 00pabOTKHU M MpeACTaBICHUS SKCIIEPUMEHTABHBIX JaHHBIX

4. O0beM IMCHUIIMHBI M BU/IbI y4eOHOH padoThl

OO01mast TPyI0€EMKOCTb AUCHUIUINHBI COCTaBsAeT 4.0 3aUeTHBIX €IUHMIIBI M ITPEACTaBICHA B Ta0OIH -
ne 4.1.
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Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Buabl yueOHOI gesTelbHOCTH Bcero gacos CemecTpsl
3 cemecTp
AynuTopHbI€ 3aHATHUSA (BCETO) 54 54
Jlexknuu 26 26
[IpakTuyeckue 3aHATUS 12 12
JlaboparopHbie pabOTHI 16 16
W3 HuX B MHTEpaKTUBHON (hopme 12 12
CamocrositenpHast paboTa (Bcero) 54 54
OdopMieHrE OTUETOB IO JTAOOPATOPHBIM padboTam 16 16
[TpopaboTka JICKIIMOHHOTO MaTepHraia 18 18
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 20 20
Bcero (0e3 ax3aMeHa) 108 108
TToaroroBka u caada dK3aMeHa 36 36
OO6m1ast Tpy1I0€MKOCTh 4 144 144
3aueTHble EquHuIb 4.0 4.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI M BUALI 3aHATHHA
Paznensl TUCHUIUTAHEI ¥ BUABI 3aHATHN IPUBEACHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

= = g
= = o)
= =) O
) O s —~ (D)
5 s e m S 7 s
& =8 = o & g2 =
= o & S 9 ==
= S e - > E
Ha3Banus paznenoB AUCHUTIIMHBI = % = 5 o 2 & &
O = —~
= = = = g9 2 =
= < ] 2D 5 8
< o Q ~ '9‘
< o] S
-
@)
3 cemecTp
1 OcHOBHBIE THUIIBI MATEPUATIOB DJICK- 2 0 0 4 6 OIIK-2, OIIK-
TPOHHOM TEXHUKHU, UX (PyHIaMEHTAIbHbIC 7
CBOICTBA U TapaMeTPhl
2 CTpyKTypa U XapakTepUCTUYECKUE T1a- 3 1 0 2 6 OIIK-2, OIIK-
paMeTphl KPUCTALTHYECKUX U aMOP(PHBIX 7
BEIIIECTB
3 DHepreTnyeckoe ONUCAHUE MIEKTPUYIE- 3 1 0 6 10 |OIIK-2, OIIK-
CKHX M ONTHYECKHX CBOMCTB MaTeprasoB 7
NIEKTPOHHON TEXHUKU
4 Onucanue CBOMCTB MaTe€pHAaIOB dJICK- 3 1 4 8 16 | OIIK-2, OIIK-
TPOHHOM TEXHUKHU Ha OCHOBE TEOPUHU 7
CUMMETpUU
5 OyHpamMeHTaIbHbIEC IPUHLAIIBL TIPE]I- 3 2 4 8 17 |OIIK-2, OIIK-
ckazaHus (PU3UIECKUX CBOMCTB MaTepHa- 7
JIOB BJIEKTPOHHOU TEXHUKH
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6 MaTteMaTuyecKui anmapar onucaHus 3 2 0 8 13 |OIIK-2, OIIK-
(U3NYECKUX CBOMCTB MaT€PHAJIOB HIIEK- 7

TPOHHOM TEXHUKHU

7 Onucanue GU3NIECKUX CBOWCTB MaTe- 3 2 0 3 8 OIIK-2, OIIK-
pHUAJIOB AIIEKTPOHHOMN TEXHUKHU C TIOMO- 7

LIbI0 TEH30POB IIEPBOI'0 PaHTa.

8 Omnucanue PU3NIECKUX CBONCTB MarTe- 3 2 8 11 24 | OIIK-2, OIIK-
pHUAJIOB AIIEKTPOHHOMN TEXHUKH C TIOMO- 7

LIBI0 TEH30POB BTOPOT'O paHra

9 Onucanue GU3NIECKUX CBOMCTB MaTe- 3 1 0 4 8 OIIK-2, OIIK-
pHUAOB 3JEKTPOHHOU TEXHUKHU C TIOMO- 7

B0 TEH30POB BHICIINX PaHTOB.

Hroro 3a cemectp 26 12 16 54 108

Uroro 26 12 16 54 108

5.2. Conep:xanue pa3aesioB IMCUUIIMHBI (110 JEKIHAM)
CopeprkaHue pas3ienoB TUCIUILINAH (TI0 JICKIHSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuma 5.2 - ConeprkaHue pas3ieoB AUCIHUILUIMH (T10 JICKITUSIM)

A v s
I -
: i3
HasBaHus pasienos ConepxaHue pa3aenoB TUCHMILIMHBI 110 % - g %
JEKUUAM L g 2
= o
3 cemecTp
1 OcHOBHBIE TUIIBI MAaTEPUATIOB Knaccugukarus MaTepranoB 31eKTpOH- 2 OIIK-2,
3JIEKTPOHHOW TEXHUKH, UX HOM TEXHUKH 10 (PyHIaMEHTATHLHBIM OIIK-7
(dbyHaaMeHTaIbHBIE CBOWCTBA U CBOMCTBaM: Kputepuu aeseHuss. OCHOB-
napameTpsl HbIE CBOMCTBA MaT€pPHUAaJIOB PA3JINYHBIX
TUIIOB: METAJUIbI, CBEPXIPOBOJHUKH, I10-
JTYIPOBOJHUKH, AUANEKTPUKH, TUPOIJIECK-
TPUKH, IbE303JEKTPUKH, MArHUTHBIE Ma-
TepHabl, )KUJAKHE KPUCTAIIIBL.
Hroro 2
2 CTpyKTypa U XapakTepucTudeckue | XapakTepUCTHUKA IPOBOAAIIMX U PE3U- 3 OIIK-2,
napaMeTpbl KpUCTATNINYECKUX U CTUBHBIX MaTE€pPHUAJIOB BO B3aUMOCBSI3U C OIIK-7
aMOp(HBIX BEIECTB UX IPUMEHEHHUEM B 3JIEKTPOHHON TEXHH-
Ke. XapaKTepuCTHKa U OCHOBHBIC (H-
3UKO-XMMUYECKHE, HICKTPUUYECKHE U Ol-
TUYECKHE CBOMCTBA AJIEMEHTaPHbIX MOJTY-
IIPOBOJJHUKOB, NOJTYIPOBOJHUKOBBIX CO-
€IMHEHUH U TBEPBIX PACTBOPOB HA UX
ocHoBe. OCHOBHBIE (hU3HYECKHE MpOoLeC-
Chbl B IURJIEKTpUKaX (TOJISIpU3aLMs, IPo-
0011, TUAIEKTpUUECKHE TIOTEPH) U CIOCO-
OBbI UX ONMCAaHUs. AKTUBHBIC U TTACCUB-
HbIE IUAIEKTPUUECKUE MaTepHallbl U 3Je-
MEHTBI Ha X OCHOBE. MarHuTHbIe MaTe-
pHaIbl U 3JIEMEHTBI O0IEro Ha3HaYeHUs..
Hroro 3
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3 DHepreTuyecKoe ONnucaHue
ANEKTPUUECKUX U ONTUYECKUX
CBOWCTB MaTepHUasoB AIEKTPOHHON
TEXHUKU

30HHAas MOJEIIb TBEPIOTEIbHBIX MATEPHA-
JIOB: IPUHIUIIBI IOCTPOEHUS MOJIEIIH, MO-
nenb brioxa, GyHKIUS 3aTI0THEHUS dJ1eK-
TPOHHBIX COCTOAHUN DepMu, IOHIATHE
npoBozsAen apipku. [lonsaTre kBazunum-
I1yJIbCA YIEKTPOHA B TBEPAOM TEJE, 3aKOH
COXpaHEHUs KBa3MMMITyJIbCa, 30Ha bpui-
JI0DHA, PaJinyC WIEKTPOHa 110 e bpoi-
J10. 30HHAsi MOZEIIb TBEPJOTO TeNA IIPU
JNEUCTBUHU JJIEKTPUYECKOrO IOJISA: TOK
IIPOBOIMMOCTH I10 30HE MPOBOAUMOCTH U
BaJICHTHOH 30HE, MU (Y3MOHHBIX TOK B
TBEPAOTEIBHBIX MaTepHalax dJIEKTPOH-
HOW TEXHUKHU.

Htoro

OIIK-7

4 OnucaHue CBOMCTB MAaTEPUAJIOB
JJIEKTPOHHOM TEXHUKHU HA OCHOBE
TEOPUH CUMMETPHUH

[TpocThie KOHEYHBIE TIEMEHTH CHMMET-
pun KpuctauioB. CBOHCTBA JIEMEHTOB
cummMeTtpun. Kpucramnorpaguieckre ka-
TEropuH, CUCTEMbI U CHHTOHUH. Todeu-
HBIE TPYIIIBI CAMMETPHUN KPHCTAILIOB.
CuMmBoOIMKa TOYEUHBIX Tpyni. BeiBoa u
onucanue 32 KJ1acCoOB CUMMETPUH KpH-
ctayuioB. [IpenenbHble TpyNIbl CHMMET-
pun. IIpyHIIMD TOCTPOEHHUS cTepeorpa-
(budeckoil MPOEKIMH CUMMETPUH KpU-
crajia, 0003HAYEHHS DIIEMEHTOB CUM-
MeTpuu. CUMMETpHUs IPOCTPAHCTBEHHOM
CTPYKTYpBI KpUcTauIoB. [lepekpecTHbIe
asieMeHThl cumMmeTpul. Pemerku bpasa.

HUroro

OITK-2,
OIIK-7

5 ®yHaMeHTaabHbIE PUHIUIIBI
npencka3zanus (PU3NYeCcKuX CBOKCTB
MaTEPHUAIIOB NIEKTPOHHON TEXHUKHU

[ToHsATHE TOYEHYHOM IPYIIIBI CHMMETPUH
(bu3n4ecKoro CBOMCTBA U TOYEUHOU IpyII-
I1bI BHEITHETO BO3JCHCTBUA. XapaKTepu-
CTHMKa MPEAEIBHBIX TPYII CUMMETPUN
Kropu. ®yHnaMeHTaabHbIE IPUHIMIIBI
KpUCTAUIOQU3UKY - npuHIMn Heiimana u
npuHuun Kropu. [Ipumenenne npuHnm-
MIOB KPUCTAJUIOMU3UKH /TS ONpEAETICHUS
CUMMETPHUHU KPUCTAJUIOB 1107 BO3/IEUCTBU-
€M, a TaK)K€ CHMMETPUHU KOMIIO3ULIH-
oHHOrO Bo3nencTBus. [Ipunnun On3are-
pa 1S NOJISIPHBIX SIBJICHUM B KPUCTAJUIN-
YEeCKMX BelecTBax. Meroonorus npej-
CKa3aHHUs CBOMCTB KPUCTAJUIOB HA OCHOBE
TEH30pPOB PA3JIMYHbIX PAHIOB UX CUMMET-
PUMHBIX CBOMCTB.

HUroro

OITK-2,
OIIK-7

6 Marematuueckuil anmapar
onucaHus pU3NUECKUX CBOMCTB
MaTepHUalioB JIEKTPOHHON TEXHUKHU

[ToHsATHE MTOJIAPHOTO U AKCHAJIBHOTO BEK-
TOpPOB B ONUCAaHUU (PU3UYECKUX CBOWMCTB
KPUCTAJNINYECKUX BelecTB. Maremaru-
YECKHI anmapar 1o ONMCaHHUIO B3aHMO-
JENCTBHUS MOJSPHBIX U AKCUAJIBHBIX SIBJIE-

OIIK-2,
OIIK-7
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HUH B KPUCTAJUTMYECKUX BelecTBax. Pas-
JoXeHue (pU3MIecKoro CBOCTBa Ha Io-
JSIPHYIO ¥ aKCHAIBHYIO COCTABIISIONIYO,
ux (puzndecKuit cMQCII 1 yCIOBUS Ha-
OJIFOICHYSL.

HUroro

7 Onucanue pU3NUECKUX CBOIMCTB
MaTepHaJIOB AIEKTPOHHON TEXHHUKH C
IIOMOILBIO TEH30POB IIEPBOI'0 PaHTra.

dusnyecKue CBOMCTBA KPUCTAIUTMYECKUX
BEILIECTB, OIMCHIBAEMBIE MOJISPHBIMU U
AKCHAJIbHBIMU TEH30PaMHU IIEPBOIO paHra.
[IepeyeHb BO3MOKHBIX COYETaHUM BO3-
JIEWCTBUM U UX CJIEACTBUM, IOPOXKIAC-
MBIX (PU3UYECKUMHU CBOICTBaAMH MEPBOTO
paHra. Bo3MoXHbIE IPUMEHEHUS B JJIEK-
TPOHHOM TeXHHUKE PU3NUECKUX CBOHCTB
KPUCTAJTINYECKUX BELIECTB, OIUCHIBAC-
MBIX TEH30paMH [IEPBOTO PAHTa.

Hroro

OIIK-2,
OIIK-7

8 Onmcanune GU3NIECKUX CBOMCTB
MaTepUAIOB AIEKTPOHHON TEXHUKH C
MOMOIIIbIO TEH30POB BTOPOTO paHra

dusnyecKkue CBONCTBA KPUCTAINITMYECKUX
BELIECTB, OIMCBHIBAEMBIE MOJISIPHBIMU U
aKCHAJIBHBIMHU TEH30paMH BTOPOTO paHra.
IIepedyeHb BO3MOKHBIX COYETaHUM BO3-
JEWCTBUMN U UX CJIEACTBUM, MOPOXKIae-
MBIX (PH3HUUYECKUMHU CBOHCTBAMHU BTOPOTO
paHra. YkazarelbHas U XapaKTepUCTU4e-
CKasi IOBEPXHOCTH CBOMCTBA BTOPOTO
panra. OTbICKaHUS DKCTPEMaJIbHBIX 3Ha-
YeHUH (PU3NIECKOro CBOMCTBA BTOPOTO
paHra 1 Kpucrauorpaduyeckue Hanpas-
JIEHUS UX JOCTHUXEeHMs. Bo3MoXkHbIE Tpu-
MEHEHHUs B SJICKTPOHHOM TeXHUKE (PU3H-
YECKHUX CBOMCTB KPUCTAIIMUECKUX BE-
LIECTB, OIUCBIBAEMBIX TEH30paMHU BTOPO-
IO paHra.

Htoro

OIIK-2,
OIIK-7

9 Oncanue GU3NIECKUX CBOMCTB
MaTepHalioB AIEKTPOHHON TEXHUKU C
TTOMOIIIBIO TEH30POB BBICIITUX PAHTOB.

CriocoObl 0OHapyKeHHs B KpHCTauInye-
CKHUX BEIeCTBaX (PM3NIECKUX CBOHCTB
BBICIITUX PAHTOB. TEH30PHI TPETHETO U
YeTBEpTOro paHroB. dusnyeckue cBoi-
CTBa KPUCTAJUTMYECKUX BEIIECTB, OMUCHI-
BaeMbl€ MOJIAPHBIMU U aKCUATbHBIMH TEH-
30paMu BBICIINX paHTOB. [lepedeHsp Bo3-
MOYKHBIX COYETaHUM BO3JIEHCTBUM U UX
CJIEJICTBHI, MOPOKAAEMBIX (PU3UIECCKUMHU
CBOMCTBaMH BBICUINX PAHTOB. YKa3aTellb-
Has U XapaKTepUCTUUECKasi TOBEPXHOCTH
CBOMCTBA BbICHIMX paHToB. OmnpeneneHue
BEJIMYMHBI (PU3NUYECKOr0 CBOMCTBA B 3a-
JTAHHOM HarpaiieHuu. Bo3MoxHbIe Mpu-
MEHEHHsI B DJIEKTPOHHOU TeXHUKE (HHU3u-
YECKUX CBOMCTB KPUCTAINTMYECKHUX Be-
MIECTB, ONMUCHIBAEMBIX TEH30paMH BbIC-
IIUX PAHIOB.

OITK-2,
OIIK-7
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Utoro

3

Hroro 3a cemectp

26

5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMH)
U o0ecnieynBaeMbIMH (IMOCTEAYIOIIMMEU) TUCHUILTHHAMHA
Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrnieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 - Pa3nensl AUCHUIUIMHBI M MEXKIUCIUILUTUHAPHBIC CBSI3U

Ne paznenoB qaHHOM AUCHUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO U3yYEHHE
HauMeHOBaHME TUCIMILINH o0ecrneunBaroIuX U 00ecrneunBaeMbIX JUCIUILTUH

1 2 3

4 5

6 7 8 9

HpC,Z[HICCTBYIOIJ_II/IC JAUCITUITIINHBI

1 KBanToBas Mexanunka + +

2 Maremaruka

- +

[Tocnenyromuye TUCITUTIITUHBI

1 TeepnoTenbHas HIEKTPOHU-

T'O COCTOsAHHA

- + - - +
Ka

2 ®Ousuka + + +
3 dusuka KOHJACHCUPOBAHHO- n

5.4. CooTBeTcTBHE KOMIIETEHIMH, (POPMHPYEMBbIX NIPH U3YYeHHUH JMCHHUILIMHbI, M BU10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX MpPU HM3YYEHUHM AUCLUIUIMHBI, M BHJOB 3aHATHH

IpeJIcTaBlIeHo B Tabuue 5.4

Tabmuma 5.4 — CooTBETCTBHE KOMIIETEHIIUNA ¥ BUJIOB 3aHATHH, POPMUPYEMBIX TIPH U3YYCHHUH JTUCITUTIIH -

HBI

Bunnl zanstuin

<
= = &
= = o
= = 2 '
S| = © o
= < s
= 8 a =
5} = ) o =
3 = S = 7 DOpMBI KOHTPOISL
2 = 2 iz =
: 5 3 : :
S = g £ w
B2 S s S
E a =
= S 3
5 : 5
O
OIIK-2 + + + + Ok3ameH, Otyer 1o adbopa-
TOpHOM pabote, Onpoc Ha
3aHATUAX, Pedepar
- k3aMmeH, Otyer 1o y1abopa-
OIIK-7 + + + + C , O 0
TOpHOH padoTte, Onpoc Ha
3aHATHAX, Pedepar

6. UaTepakTuBHBIE MeTOABI M (OPMBbI OPraHU3ALMHN 00yUeHHS
TexHOMOruM MHTEPAKTUBHOIO 00Y4EHUs MpH pasHbIX (opMax 3aHATUH B yacax MPUBEICHBI B Ta-

Omue 6.1

Tabmua 6.1 — TeXHOIOTHU HHTEPAKTUBHOTO 00yUYEHHs MPHU Pa3HbIX (opmax 3aHATHH B Yacax

NHTEepakTuBHbBIE

MeTtons!
MPAKTUYECKUE 3AHATHUSA

NuTepakTuBHbBIC

n1a0opaTopHbIE 3aHATHS

HNurepaxr
VBHBIC Bcero
JEKIUU
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3 cemecTp

Pabota B komane 4 4
Pemenne cutyalimoHHbIX 2
3aja4
[IpesenTanuu ¢ 6 6
HCIOJIb30BaHUEM
CJIaliIOB C 00CYXKAEHUEM
Hroro 3a cemecTp: 12
Hroro 12
7. JIaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIx paboT npuBeaeHo B Tabmiuie 7.1.
Tabmuua 7. 1 — HanmeHoBaHue 1a0OpaTOpHBIX paboT
o L=
= 2 =
Q =a=t
Qo O T
= > O
HasBanus pasnenos HaunmeHnoBaHue 1a00paTopHBIX padoT 7 &5
o) S E
= o, =
a o 2
~ S}
3 cemecTp
4 OnucaHue CBOMCTB MaTepUaJiOB CocraBiieHHE MaTPUIIHI PE0Opa3OBaAHUS 4 OIIK-2,
3JIEKTPOHHOM TEXHUKHU HA OCHOBE CUCTEMBI KOOPAUHAT DJIEMEHTOM TOYEY- OIIK-7
TEOPUH CUMMETPHUH HOU CUMMETPUU
Hroro
5 ®yHpameHTaNbHbIE IPUHLUTIBI Ornpenenenre CMMMETPUH KpUCTAJLIA OIIK-2,
MpeJicKa3aHus (PU3NUECKUX CBOICTB | MpPHU BHEIIHUX BO3AECHCTBUSAX OIIK-7
MATEPHUaoB SNEKTPOHHOM TEXHUKH | pr
8 Onmmcanune GU3NIECKUX CBOMCTB Omnpenenenre KpuctamiorpadhuIecKux OIIK-2,
MaTepHUaJIoB JIEKTPOHHOU TEXHUKU C | HAIIPaBJICHUH JJI 3aJaHHOIO 3HAYCHUS OIIK-7
MTOMOIIIbIO TEH30POB BTOPOTO paHra | pU3NYECKOro CBOMCTBA BTOPOIO paHra
Onpenenenne SKCTpeMalbHbIX 3HAUCHUH 4
(hU3MYECKOro CBOMCTBA U KpUCTAJIIIOTpa-
(uYecKUxX HampaBIeHUN UX JTOCTHXKEHMUS.
Uroro 8
Hroro 3a cemectp 16
8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HanmMeHoBaHMEe MpaKTUUECKUX 3aHATUH (CEMHUHAPOB) MpUBeIeHO B Tabmuie 8.1.
Tabmuia 8. 1 — HaumeHoBaHME MPAKTUYECKHUX 3aHATHH (CEMUHAPOB)
v\ L=
= 2 E
g 5 =
HanmeHoBaHME IPAKTUUECKUX 3aHATUN = )
Ha3sBanus pasnenos zF =
(cemuHapoOB) 8 s 2
=3 =
a e g
= S
3 cemecTp

2 CTpyKTypa U XapaKTepUCTUYECKHUE
rnapamMeTpbl KpUCTAINTNYECKUX U
aMOp(HBIX BEIIECTB

bixHu M janbHUM NOPAIOK B KpUCTA-
JIMYECKOM pereTke. 3a/1a4l Ha COCTaBlIe-
HUE WHIEKCOB MuJuiepa /il y3JI0B, KpH-

—

OIIK-2,
OIIK-7

CornacoeaHa Ha noptane N2 18058




cTajulorpapMuecKux HanpaBIeHUuH 1
KpUCTAJJIOrpapMueCKUX MI0CKOCTEMH.
OmnpeneneHne napameTpoB oOpaTHOH pe-
MICTKH.

Htoro

3 DHepreTuyecKoe ONnrcaHue
AIEKTPUUECKUX U ONITUYECKUX
CBOMCTB MaTepHaJIOB AIEKTPOHHON
TEXHUKH

3aa4un Ha ONpEIETICHUE MOJ0KECHUS
ypoBHs @epMmu B OIYIpOBOAHUKE. Pac-
4eT BeJTU4MH JperipoBoro u quddy-
3MOHHOTO TOKOB B KPUCTAJIJIMYECKOM Be-
LIECTBE. ONpE/IeJIEHNE BPEMEHH IpoJjIeTa
HOCHTEJIA 3apsiia o0paslia KpucTauinie-
CKOTO BEIIECTBa.

Hroro

OITK-2,
OIIK-7

4 OnucaHue CBOMCTB MaTeprUalioB
3JIEKTPOHHON TEXHUKH HA OCHOBE
TEOPUU CUMMETPUU

PaccmoTpenue neiicTBUs 3IEMEHTOB TO-
YeyHOW CUMMETPHHU U UX CBOICTBa. 3a/1a
YM Ha COCTaBJIEHUE MaTPULbl CUMMETpPHU-
YeCKOro nNpeodpazoBaHUs U M1OCIIEI0BA-
TEJIbHOCTH CUMMETPHUYECKUX ITpeodpa3o-
BAHMN B KPUCTAJUINYECKOM BEIIECTBE
pa3IM4YHON TOYEYHOU cumMeTpuH. Jloka-
3aTeNbCTBO CBOWCTB 3JIEMEHTOB CUMMET-
PHM Ha OCHOBE BBIUMCIICHHS MAaTPUIL] CUM-
METPHUUYECKHUX IPeoOpazoBaHUil.

Htoro

OIIK-2,
OIIK-7

5 ®dyHaMeHTaabHbIE PUHIIUIIBI
npencka3anus PU3NIeCKuX CBONCTB
MaTepHaJIOB AIEKTPOHHON TEXHUKHU

3agaun Ha IpUMEHeHue npuHuuna Hew-
MaHa JUIs ONPEAEIEHUs] TOYEUHOU CUM-
METPHUH KPUCTAIUTMYECKOTO BEMIECTBA JJIsI
HaOMoAeH s (PU3MUECKOTo CBOICTBA 3a-
JTAHHOW CUMMETPHUH. 3aJ1a4u Ha Ompeie-
JIEHUE TOUYEYHON CUMMETPUU KOMOMHUPO-
BAHHOI'O BHEIIHEro Bo3aencTBys. [ [pun-
LUIIbI BBIYUCIICHUS PE3YIBTUPYIOLLEH
CUMMETPHUH KpHCTaslia MO/l BHEITHUM
BO3JICHCTBUEM.

HUroro

OITK-2,
OIIK-7

6 Martematuueckuil anmapar
onucaHus (pU3NYECKUX CBOUCTB
MaTEPHUAIIOB NIEKTPOHHON TEXHUKHU

3asauy Ha OIpe/ieJIeHUE paHra u Ipupo-
Ib1 (PU3MUECKOro CBOMCTBA MPH 3aaHHBIX
BO3JICUCTBUSIX U PETUCTPUPYEMOTO CIE/I-
ctBud. [I[puMeHeHne MeTouKu pacuera
JUTsI OTIpEeZIeNIeHUsI YCIOBUIM HAOMIOCHUS
3aJlaHHOTO (PU3MUECKOro CBOMCTBA MaTe-
pHAJIOB 3JIEKTPOHHOW TEXHHUKH.

Htoro

OITK-2,
OIIK-7

7 Oncanue GU3NIECKUX CBOMCTB
MaTepHalioB AIEKTPOHHON TEXHUKU C
MTOMOIIIbIO TEH30POB IEPBOT0 PaHra.

3ajaun Ha OTpeIeNICHNE YCIOBHI HAOIIO-
JICHUS] U BETTMYUHBI (PU3UIECKOTO CBOM-
CTBa MIEPBOTO paHra B KpUCTaJIaxX pas-
JUYHOU TOUEYHOU CUMMETPUH: TOJSPH-
3a0Ms IUPODJIEKTPUKOB IIPUA HArpPEBE U
HarpeB IpHU U3MEHEHUU AIEKTPUUECKOTO
TIOJIS B TUPOKPHUCTAIIIE. 3a7aui Ha TTHPO-

OITK-2,
OIIK-7
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MarHUTHBIN 3P eKT.

Hroro 2
8 Onucanue pU3NUECKUX CBOMCTB 3aau Ha BBIYUCICHHE BETUYMHbI (PU3H- 2 OIIK-2,
MAaTE€pUAIIOB JIEKTPOHHOW TEXHUKHU C |4E€CKOr0 CBOMCTBA B 3aIaHHOM HampasJie- OIIK-7

IIOMOUIBIO TEH30POB BTOPOI'0 paHra HUU U ONpeJIeNieHne KpucTaorpaduae-
CKHX HaIlpaBJIEHUH, 10 KOTOPBIM (husmue-
CKO€ CBOMCTBO JIOCTUTAET 3aJaHHOTO 3Ha-
YeHHUs. 3a/layl Ha HaXOXKIEHUE IKCTpe-
MaJbHBIX 3HAUCHUH (PU3NIECKUX CBONCTB
U KpUCTaJIorpapuueckux HamnpaBiIeHUM
HX JOCTMIKEHHUSI. METOJIMKA PA3JI0KECHUS
(hU3UYECKOro CBOMCTBA BTOPOTO PaHra Ha
MOJISIPHYIO U AKCUAJIbHYIO COCTABIISIO-

e,

Hroro 2
9 Onucanue GU3NIECKUX CBOMCTB 3a/aun Ha BBIYMCIICHUE BETMYUHBI (HU3H- 1 OIIK-2,
MaTEPHUAIIOB NIEKTPOHHON TEXHUKHU C |4ECKOI0 CBOMCTBA TPETHErO U YETBEPTOTO OIIK-7

MOMOIIIBIO TEH30POB BHICIIMX PAHTOB. |PAaHTOB B 33JJaHHOM KpHcTauiorpaduye-
CKOM HaIlpaBJIeHUU. 3a/1a4i Ha BHIYHCIIC-
HUE BEJIMYUHBI THE30MONSPU3AIIHN KPU-
CTaJula MpHU Pa3IUYHBIX HAPABIICHUS €TO
CKaTus - pacTsDKEHUsS. YIpyrue cBOMCTBa
KpHUCTaJlJa B 33JJaHHOM HallpaBJICHUU.

Htoro 1

Hroro 3a cemectp 12

9. CamocrosiTesqibHasi padora
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyEeMble KOMITETEHITMH TPEICTaBIECHbI B
tabmune 9.1.
Tabmuua 9.1 - Bunbel camocToaTenbHON paboThl, TPYA0EMKOCTh U (POpPMUpPYEMbIE KOMIETEHIIMH

3 =
2 5 =
Bunel camocTosTeIsHON & )
HasBanus paznenos = = @DopMBbI KOHTPOJISA
6 Q =5 O
pabdoThI 2 g 2
= g =
a g
= S
3 cemecTp
1 OcHOBHBIE THUIIBI IToaroroBka K mpaxkTuye- 2 |OIIK-2, |Omnpoc Ha 3aHATHX, JK3a-
MAaTE€pUAJIOB 3JIEKTPOHHOW | CKMM 3aHSTUSAM, CEMUHA- OIIK-7 MEH
TEXHUKH, UX pam
MEHTaJIbHbI
(bnyla CHTAJIbHBIC IIpopaboTKa JIEeKIIUOHHOTO 2
BOICTBA U IapaMeTpbl
CcBoHC pameTp Matepuana
Hroro
2 CtpykTypa u [ToaroroBka k mpakTuue- 2 |OIIK-2, |Ompoc Ha 3aHATHSIX, DK3a-
XapaKTEpUCTUUYECKUE CKMM 3aHATUSAM, CEMMHA- OIIK-7 MEH
apaMeTpsl pam
KPUCTAJNINYECKUX U Hroro 2
aMOpP(HBIX BEIIECTB
3 DHeprernyeckoe IToaroroBka K mpaxkTuye- 2  |OIIK-2, |Ompoc Ha 3aHATHSX, Pede-
OIMCAaHME IEKTPUYECKUX | CKUM 3aHATUAM, CEMUHA- OIIK-7 pat, DK3ameH
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U ONITUYECKUX CBOMCTB pam
MaTepUaIoB IEKTPOHHOU
aTCPHATIOB STICKTPOHHO [IpopaboTka JIEKIIMOHHOTO 4
TeXHIKH MaTepuana
Hroro
4 OnucaHue CBOKCTB IToaroroBka K mpaxkTuye- OIIK-2, |Omnpoc Ha 3aHsiTHsX, OT-
MaTepHAJIOB YJICKTPOHHON | CKUM 3aHSTHIIM, CEMUHA- OIIK-7 4eT 1o JabopaTopHOi pa-
TEXHUKU HA OCHOBE pam 6ote, DK3aMeH
TEOPUU CHUMMETPUHU
copun ¢ c1p OdopmiteHre 0TIETOB TIO 4
JabopaToOpHBIM paboTam
Hroro
5 dyHamMeHTalbHbIE [ToaroroBka k mpakTuue- 2 OIIK-2, Onpoc Ha 3aHaTusax, Ot-
MPUHLUIIBI IPEJCKAa3aHusl | CKUM 3aHSTHSIM, CEMUHA- OIIK-7 4eT 1o 1abopaTopHOil pa-
(hu3NYECKUX CBOWCTB pam 6ote, Pedepat, Dx3amen
MATCPHAIIOB SJCKTPOHHON | 17155360 TKa IEKIIMOHHOTO 2
TEXHUKH
© Matepuaina
OdopmiieHre 0TYETOB 110 4
nabopaTtopHbeIM paboTam
Hroro
6 Martematnueckuit IToaroroBka K mpaxkTuye- 2 |OIIK-2, |Omnpoc Ha 3aHATHX, JK3a-
armapar ONACaHUs CKWM 3aHSITHSIM, CEMHUHA- OIIK-7 MEH
(hU3UYECKUX CBOWCTB pam
MaTepHuajioB DJICKTPOHHOMN
aTCpHATIOB SMCKTPOHHO [TpopaboTka JIEKITMOHHOTO 6
TeXHHUKH Marepuaa
Hroro
7 Onucanue ¢usndeckux |[lonroroBka K npaxTuye- 2 |OIIK-2, |Omnpoc Ha 3aHATHX, JK3a-
CBOICTB MaTepuajaoB CKHUM 3aHSATUSIM, CEMHHA- OIIK-7 MEH
JJIEKTPOHHOM TEXHUKHU C | paMm
TTOMOIIbBIO TCHIOPOB [TpopaboTka TeKIHOHHOTO 1
MEepPBOT'0 paHra.
CpBOTO paHia MaTepuaita
UTtoro 3
8 Omucanne ¢puznueckux |IloaroroBka K mpakTude- 2 |OIIK-2, |Omnpoc Ha 3aHsATHsX, OT-
CBOMCTB MaTepHuasioB CKHM 3aHSTHSAM, CEMHUHA- OIIK-7 4eT 1o JabopaTopHoOi pa-
ANIEKTPOHHON TEXHUKU C | paM 6ote, DKx3aMeH
TIOMOIIIBIO TeH B
OMOLILIO TCH30PO [IpopaboTka JIEKIIMOHHOTO 1
BTOPOTO paHra MaTepuaa
Odopmienne 0T4eTOB 10 8
nabopatopHbeIM paboTam
Hroro 11
9 Onucanue pusndeckux |[lonroroBka K npaxTuye- 2 |OIIK-2, |Omnpoc Ha 3aHATHSX, JK3a-
CBOICTB MaTepuasaoB CKHUM 3aHSATUSIM, CEMHHA- OIIK-7 MEH
JJIEKTPOHHOM TEXHHUKHU C | paMm
TIOMOLLBIO TCH30POB [TpopaboTka JIEKITMOHHOTO 2
BBICIIMX PaHTOB.
¢ PaHro Martepuana
UTtoro 4
Hroro 3a cemectp 54
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TlonaroroBka u caaya dK3a- 36 DK3aMeH
MeEHa

Hrtoro 90

9.1. Bonipochl Uil MOATOTOBKM K MPAKTHYECKUM 3aHIATHAM, CEMUHApaM

1. Tlonarue mpsMoil M 0OpaTHON PEIIETKH, UX CTPYKTYpa M B3aUMOCBS3b. MeToAMKa omnpezaere-
HUS TTapaMeTPOB MPSIMOU PEIISTKH MO U3BECTHOM 0OpaTHOIA..

2. TloHsiTMEe XKMIKUX KPUCTAJJIOB, UX THUIIBI U OCHOBHBIE 3JIEKTPUYECKHE U ONTUYECKUE CBOM-
CTBa.

3. HWupexcel Muiiepa U MX BBIUMCICHHE U Y3JIOB, KpHCTAUIOrpadUIecKUX HAIpaBICHUN, 1
IIJIOCKOCTEM.

4. IlounsTue TeH30pa, €ro MaTEMaTUYECKOE MPECTABICHUE U MATEMAaTUYECKHUE ONEpaLliU C HUM.

5. OcHOBHBIE CBOMCTBa TEH30POB W MX HCIIOIB30BaHUE IS (DU3UICCKOM MHTEPIPETAIUHA OIIH-
CBIBAEMOT0 (PM3MUECKOr0 CBOMCTBA.

6. OmnpeneneHue NpuUpoOAbI TEH30PA M0 €r0 CAMMETPUU U aHTUCUMMETPHU.

7. TlceBmOTEH30pPHI M UX MPUMEHEHHE B KPUCTAIUIO(DU3MUECKIX 3aadax.

8. Ilpunnun Heitmana: ero ¢pusndeckoe copepkaHue U MaTeMaTHIeCcKuii oopas..

9. Ipunmun Kropu: ero ¢pusndeckoe coaepkaHue 1 MaTeMaTUYECKUil 00pas..

10. ITpuamun OH3arepa: ero pu3nUecKoe copepkaHue U MaTeMaTHIeCKuil oOpas.

11. TlpaBuna BBIYHCICHUS CYMMAapHOW CUMMETPUHM U KOMOMHHUPOBAHHOM BO3JCHCTBHH HAa KpPH-
CTaJUIMYECKOE BEIIECTBO BHEIIHUX BO3MYILCHUI.

12. TIpuHIUO COCTaBICHUS U YTCHHS CTepeorpaduyecKoi MPOSKIIMU KPUCTAIIA.

13. DnemMeHThl TOUEYHON CUMMETPHUH U MPUHIIMI UX UCIIOIb30BAHUS B MAaTEPUATOBEACHUN U KPH -
CTaJI0(U3HKE.

14. CpolicTBa 3JIeMEHTOB TOUEYHON CUMMETPHUH U UX JOKA3aTEIbCTBO.

15. 3anuch 1 yTeHHnE MEXIYHAPOJAHOIO CUMBOJIA TOUEYHOU TPYIIIBI CAMMETPHH.

16. ITpuHIMIIBEI BBEACHHUS TEH30POB BTOPOTO paHTa B 3a7adaX KPUCTALTIOPU3UKH.

17. Bpruucnenue coOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUEHHH TEH30pa BTOPOTO paHra.

18. TloHsTHe yKa3aTeNbHON M XapaKTEPUCTUUECKOW MOBEPXHOCTEN TeH30pa. Bua xapakrepucTu-
YEeCKOW MOBEPXHOCTH ISl PA3IMYHBIX COOCTBEHHBIX 3HAUCHU.

19. TloHsiTue HOpMaATBLHOM COCTABIISIONICH TEH30pa BTOPOTO paHra U €ro BEIYMCICHUE.

20. IIpuHIUTBI BBEIEHUS TEH30POB BBICIIMX PAHTOB B 33/1a4aX KPUCTAIOPUZUKH.

21. IlonsiTue mpsMOTo 1 00paTHOTO MThe303(deKTa, TEH30P MHE30MOTYJICH.

22. Ynpyrue cBOMCTBa KPUCTAJUIMUECKUX BEIIECTB U TEH30P YIPYTUX MOCTOSHHBIX.

23. Bpluucnenune mupodIeKTPUIECKON TOSIPU3ANNK ¢ TPUMEHEHUEM MPUHIIAIIOB KPpUCTATIIO(PH-
3UKH.

24. CgoiicTBa aMOP(MHBIX M KPUCTALTHYECKUX TUIICKTPUKOB.

25. DneKkTpuYecKHe v ONTUYECKHE CBOMCTBA MOIYNPOBOJIHUKOBBIX MaTEPHAIIOB.

26. CBepXIpPOBOAHUKH U MX JIEKTPUUECKHE CBONCTBA

27. Mogens broxa u ee npuOImKeHus.

28. OmpeneneHne CTENEHU 3al0THEHUS YHEPTETUYECKOTO YPOBHS 3JIEKTPOHAMU U JABIPKAMHU.

29. BbluucieHue 31eKTPONPOBOIHOCTH KPUCTAIUIMYECKOTO BEIIECTBA C PA3IMYHBIM YPOBHEM Jie-
TUPOBAHMS IPUMECHIO.

30. JpeiidoBblif TOK B KPUCTAJUIMYECKUX BEIIECTBA U €T0 MPAaBUJIa BHIYHCICHUS.

9.2. Bonnpocsl Ha NPOPadoOTKY JIEKIHOHHOI'0 MaTepHaJia

[ToHsiTHE SHEPTETUUECKOM JHarpaMMBbl IOJTYIIPOBOAHUKA U TUDJICKTPUKA.
Mopuens bioxa sHepreTuyecKoro npeacTaBieHus KpUcTasia.
Bun sHepreTndeckoil quarpaMMbl KpUCTalIa TOMYIIPOBOAHMKA M KPUCTAIUIA JUAJIEKTPHKA
[TonsiTHE TeH30pa BTOPOTO paHra,
[IpoBepka ero MaTepuaIbHOCTH MPH CMEHE CUCTEMBI KOOPIUHAT
PaznoxeHue TeH30pa BTOPOTO paHIa Ha COCTABIISAIOLINE.

7. TeH30pBI BHICIIMX PAHTOB U MaTeMaTUYECKHE ONEPAIH C HUIMU: CHMMETPUPOBAHUE, AJIBTEP-
HUPOBAHUE, CBEPTKA, CIIOKECHUE, YMHOXKEHHE.

8. Juddepenmnuanpapie onepay ¢ TCH30paMH BBICIITUX PAHTOB.

AN NS
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9. CTpyKTypa M CBOWCTBAa KPHCTAIUIOB, MOJUKPUCTAIUTMICCKUX BEIIECTB, aMOP(QHBIX BEIIECTB,
TBEP/BIX PACTBOPOB.

10. TIpuHIUIBI BBEACHUS TEH30POB B 33/1a4aX KPUCTATUIO(DU3HKY.

11. OcHoBHBIE OlepaIyy ¢ TEH30paMH U X MpeoOpa3oBaHUE NMPU CMEHE CUCTEMbI KOOPIMHAT.

12. Tembl caMOCTOSTENLHBIX PA0OT COBMAIAIOT C TEMaMH JTa0OPATOPHBIX PadoT.

13. Tlpunmun Heitmana u npuniun Kropu.

14. TlpaBuno nepeMHOKEHUSI TOUEYHBIX TPYII CUMMETPHHU.

9.3. Tembl J1a0OpATOPHBIX PadoT

1. CocraBienue MaTpulbl IPe0OpPa30BaHUS CUCTEMBI KOOPAUHAT HJIEMEHTOM TOYEUYHON CUMMET-
puH. .

2. OmnpeneneHue CUMMETPUU KPUCTAJUIA IIPU BHEIIHUX BO3JEHCTBUIX

3. Onmnpexnenenue KpuctamaorpaduuecKux HarpaBIeHUN A7 3aJaHHOTO 3HAYEHUs! (PU3MUECKOro
CBOICTBa BTOPOIO PaHra.

4. OrmpeneneHue 3KCTpeMabHbIX 3HAUYCHUH (PU3MUECKOro CBOWCTBA M KPUCTAIUIOTpaPpHUUECKUX
HaHpaBJ'IeHI/Iﬁ UX OOCTHXKCHUA

10. KypcoBasi paGoTra (mpoexr)
He npenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa isi OLEHKH YCIIeBA€MOCTH CTYICHTOB

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJIsI
Ta6mura 11.1 — banmbHbIE OIEHKH [T SJIEMEHTOB KOHTPOJISI

N . MaxkcuMabHbIN
. MakcumanbHbBIN MaxkcumanbHbIN
OneMeHTH! yueOHOU 6asu1 3a nepuoa Bcero 3a
6amn Ha 1-y1o KT ¢ | Gamn 3a mepuon
NESITEIbHOCTH mexnay 2KT u na cemMecTp
Hauyana ceMectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
3 cemecTp
Ormpoc Ha 3aHATHUAX 8 8 8 24
OtyeT no nabopaTopHOM 7 7 7 21
pabote
Pedepar 8 9 8 25
Wroro makcumym 3a nepu- 23 24 23 70
on
DK3aMeH 30
Hapacraromum ntorom 23 47 70 100

11.2. IlepecyeTr 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecuet 6amIoOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBieH B Tadbymie 11.2.
Ta6muma 11. 2 — Ilepecuet 6aJuIOB B OLIEHKH 32 KOHTPOJIbHbIE TOUKH

basel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka
> 90% ot MakcuManbHOU cyMMBbl OamioB Ha gaty KT 5
Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT 4
Ot 60% 10 69% ot MakcuManbHOM cymMbl OanioB Ha Aaty KT 3
< 60% oT MakcuMabHOU cyMMBbI OauioB Ha naty KT 2

11.3. Ilepecyetr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[TepecueT cymmbl 6a/IOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBICH B TaOiuLe
11.3.

Tabmuna 11. 3 — IlepecueT cyMMbl 0JIJIOB B TPAAMIIMOHHYIO M MEKTYHAPOAHYIO OLICHKY

Onenka (I'OC) Hrorosas cymma 6aios, Onenka (ECTS)
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YUUTBIBACT YCIICIITHO CIAaHHBIH

9K3aMeH

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

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBrneTBOpUTEIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (Hocpercraenio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6aioB F (Hey1oBIETBOPUTENBHO)
3a4TEHO)

12. YuyeOHO-MeTOAUYeCKOE U MH(OPMAIIMOHHOE O00ecTiedeHHe TUCHUILINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. VYuyebHoe mocobue «Matepuansl JIEKTPOHHOW TeXHHMKW»: JIJIsi HampaBJIeHHWs] TOJITOTOBKHU
210100.62 «DnekTpoHHKa U HaHOAIEKTpoHUKay. [Ipouis: «IIpoMelniuieHHas aneKTpoHuKa» / Jleroctaes
H. C. - 2014. 239 c. [DOnextponnsiii pecypc]| - Pexum mocryna: https://edu.tusur.ru/publications/4291,
nata oopamenus: 10.04.2017.

2. Marepuansl 31eKTpOHHOM TeXHUKU: YueOHoe nocodue / [{abinos B. H. - 2017. 123 c. [Onek-
TpOHHBIH pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/6889, nara obpamenus: 10.04.2017.

3. TeepnorenbHasl 3J€KTpoHHKA: YueOHoe mocoOue g cTyaeHToB HampasieHus 2100100
«ONEeKTPOHUKA U HAHOAJIEKTPOHHKa», MPouib «DJIEKTpOHHBIE NTPUOOPHI U ycTpoiicTBa» / [laBbioB B.
H. - 2013. 175 c. [DnexTponHsIit pecypc| - Pexxum moctyna: https://edu.tusur.ru/publications/3715, nara
obpamenus: 10.04.2017.

12.2. lonostHUTEILHAS JIUTEPATypa

1. Marepuaibl U 2JIEMEHTHI JICKTPOHHON TEXHUKH: MaTteprualibl U JIEMEHTBI 3JICKTPOHHON TeX -
wuku / buraep JI. P. - 2003. 169 c. [DOnekrponneiii pecypc] - Pexum gocryna:
https://edu.tusur.ru/publications/551, nata obpamenus: 10.04.2017.

2. Pagmomarepuanbl, pagdOKOMIIOHEHTHI M JJIEKTPOHHMKA : YuyeOHOe mocobue ainsi BY30B /
Koncrantun Crenanosu4 Ilerpos. - CII6. : ITutep, 2003. - 512 c. : mi. - (YuebHoe nocobue). - ISBN 5-
94723-378-9 (8 nep.) (nanmuue B oubmmoteke TYCYP - 21 3k3.)

3. DrexTpoTexHUYECKHe MaTepuaibl u usaenus: cnpaBoynuk. / U.U. Anues, C.I'. Kanranosa. —
M.: PaguoCodrt. 2005. — 350 c. (Hammuue B ounbmmotexke TYCYP - 51 3k3.)

12.3 YueOHO-MeTOAHYECKHE MOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. DneMeHThl 3JEKTPOHHOW TEXHHMKH: Y4eOHO-METOJMUecKoe MocoOHue Al CaMOCTOSTENbHON
paboTsl cTyneHToB HampasieHus 210100.62 ¢ mpumepaMu U 3agadamMu (JUIsl IPAaKTUYECKUX 3aHATHUI).
Yacte 1 / JaeimoB B. H. - 2013. 78 c¢. [DnekrpoHHbIi pecypc] - Pexum npocryna:
https://edu.tusur.ru/publications/3720, nara oopamenus: 10.04.2017.

2. TeepnorenbHas 3IEKTPOHUKA: YUeOHO-METOMUECKOEe MOCOOHEe MO0 CaMOCTOATEIbHON padoTe
CTYJICHTOB C TpHUMepaMd M 3afadamu (s MPAKTUYECKUX 3aHSATHUH) IS HANpaBICHUS TOATOTOBKU
210100.62 "Dnexrponuka u HaHoAnekTpoHuka" / JlaBeimoB B. H. - 2013. 148 c. [DnekTpoHHsIi pecypc] -
Pexxum noctyma: https://edu.tusur.ru/publications/3568, nata oopamienwus: 10.04.2017.

3. CocraBnenue MaTpuIlbl MpeoOpa3oBaHMs CUCTEMbI KOOPAWHAT 3JIEMEHTOM TOYEYHOW CUMMET-
pun: YueOHO-MeToanuecKoe mocobue k madoparoproit padore / JlaBeioB B. H. - 2017. 15 c. [DnekTpoH-
HBIH pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/6897, nara oopamienus: 10.04.2017.

4. OrmpeneneHne KCTPEeMaIbHBIX 3HAYCHUH (PU3MUECKOTO CBOWCTBA M KPUCTAIUIOTpAPHUUECKUX
HaIlpaBJICHUH UX JTOCTKEHUS: YUeOHO-METOANUECKOe mocooue k JabopatopHoit padote/ JlaBsinos B. H.
- 2017. 16 c. [DnexTpoHHBI pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/6892, nara 00-
pamenus: 10.04.2017.

5. OmnpeneneHue KpucTauiorpaduIecKuX HAMpPABICHUN NI 3aJaHHOTO 3HAUCHUS (PU3UIECKOTO
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CBOICTBa BTOPOTO paHra: Y4eOHO-METOAUYECKOe Mmocodue K naboparopHoil pabore/ [laBeimoB B. H. -
2017. 16 c. [DnektponHbIil pecype] - Pexxum goctyma: https://edu.tusur.ru/publications/6891, mara 06-
pamenus: 10.04.2017.

6. OmnpeneneHne CUMMETPUU KPUCTAJUIa TIPU BHENIHUX BO3JECHCTBHSIX: YUeOHO-METOAUYECKOE
nocobue k nmaboparopHoii padore / aseimoB B. H. - 2017. 11 c. [DnekTpoHHsIi pecypc] - Pexxum nocty-
na: https://edu.tusur.ru/publications/6890, nara oo6pamenus: 10.04.2017.

12.3.2 YuyeOHO-MeTOAMYecKHMe TOCOOHS 1JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

Y4eOHO-MeTOqMUeCKre MaTeprabl sl CaMOCTOSTEIbHON U ayTUTOPHOM paboThl 0Oyyaromuxcs
U3 4YMCa MHBAJIUAOB NPEJOCTaBIAIOTCA B (opMax, aJalTUPOBAHHBIX K OTPAHUYEHUSIM HX 3/10pOBbS U
BOCHIPUATHS HHPOPMALIUH.

JLst i1 ¢ HapylIeHUsIMM 3peHus:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLst M1 ¢ HAapYLIeHUsIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

J1s1 1ML ¢ HapyIIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 annapara:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B reyaTHou (opme.

12.4. ba3bl 1aHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CUCTEMBI H TPedyeMoe
NporpaMMHoe odecrnevyeHue
1. Hayuno-obpazoBarenbubiii noptann TYCVYP, o6ubmuoreka TYCVYP, unrepner, penakrop
"Microsoft PowerPoint"

13. MarepuanbHO-TeXHMYECKOe 0O0ecnieyeHue JUCHUIIMHBI
13.1. O0mue TpedoOBaHUS K MATEPHAJIBLHO-TEXHUYECKOMY 00eCneYeHH 0 U CIUTIINHbI

13.1.1. MaTepuaibHO-TEXHMYECKOE O0ecrieyeHue AJis1 JIEKIMOHHBIX 3aHATHH
Jlnst mpoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUIYaTbHBIX KOHCYJAbTALIUH, TE-
KyHI€ro KOHTPOJIA U HpOMC)KYTO‘{HOﬁ aTTCCTallur UCIIOJIB3YCTCA yqe6Ha;1 AyauTopHs, C KOJIMYCCTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MMeroTes
HarisiaHbIC ocooust B BHUIC npe3eHTau1/H71 I10 JICKIMOHHBIM pas3jacjiaM AUCHHUILINHBI.

13.1.2. MarepuajibHO-TEXHUYECKOE o0ecnevyeHue IJIsl NPAKTHYECKHX 3aHATHIl

JIist mpoBeIeHUsI MPAKTUIECKUX (CEMHHAPCKUX ) 3aHATUI UCTIONB3yeTCsl yueOHast ayauTopus, pac-
noJiokeHHast 1o ajgpecy 634034, Tomckast obmacts, T. Tomck, ynuna Bepmmanna, a. 74, 1 stax, aym. 110.
CoctaB obopynoBanus: YueOHas meOenb; Jlocka marHuTHO-mapkepHast -1 mT.; Kommyratop D-Link
Switch 24 port - 1 mT.; Kommbroteps! kinacca He Huxe [IDBM INTEL Celeron D336 2.8 I'T'w. -14 . Uc-
NOJIb3yeTCs JTUIEH3MOHHOE MPOrpaMMHOE o0ecTeyeHne, makeTsl Bepcueil He Hiwke: 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. Nmeercs momemnieHus Il XpaHEHUS U MPOPUIAKTUIECKOTO OOCTYKUBAaHUS YI€OHOTO
000pyI0BaHUS.

13.1.3. MaTepunajibHO-TeXHH4YeCKOe o0ecrevyeHue 1Jis1 J1a00paTopHbIX padoT
Js BbInosHEHUs 1a00paTOPHBIX pabOT MCHOJB3YETCs HCCien0oBaTeNbcKas Jaboparopusi, pacio-
JoxeHHas B kabunete 215 kopmyca dakynbrera smekrpoHHON TexHuku (PIOT) TYCVYP mno aapecy: r.
Tomck, yn. Bepmnnuna, 74, 2 stax. KoMnbeiorepHslii kinacc, 000py/I0BaHHbIN KOMIIbIOTEpAMU Kjlacca He
Hiwke Pentium IV u BeIle ¢ MIMPOKONOJIOCHBIM JOCTYIIOM B HHTEepHET. Mcmonb3yercs JHMIEH3UOHHOE
porpaMMHoe obecneuenue, nakers! mporpaMmm MS Windows XP Professional with SP3? Matlab v.6.5.

13.1.4. MaTrepuaJibHO-TeXHUYECKOe o0ecrnevyeHne 1JIsl CAaMOCTOSITeIbHOM PadoThI
st camocTosTeIbHONW paboThl UCMONB3YyeTCs YueOHas aynuTopusi (KOMIBIOTEPHBIN KJacc), pac-
noJiokeHHast 1o azapecy 634034, r. Tomck, yn. Bepmmanna, 74, 1 atax, aya. 100. CoctaB 060pynoBaHus:
yaeOHas MeOenb; komnbioTepsl kinacca He Hke [IDBM INTEL Celeron D336 2.81Tw. - 4 mIT.; KOMIbBIO-
tepsl nonkimoueHbl kK ceth MHTEPHET u oGecrneunBaroT A0CTyn B AJIEKTPOHHYIO HH(GOPMAIIMOHHO-
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00pa3oBaTeIbHYIO Cpely YHUBEPCHUTETA.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUILTHHBI VIS JIMI ¢ OTPAHHUYEeHHBIMU
BO3MOKHOCTSIMH 3/10POBbSI

OcBoenne nucturuinHbl uinamMu ¢ OB3 oCcyIecTBIseTCsl ¢ UCIONb30BAHUEM CPEJICTB OO0ydeHUs
00I1Iero U CIeUaIbHOI0 Ha3HAYEHU .

[Tpu oOy4eHNH CTYJACHTOB ¢ HAPYHIEHUSIMHU CJIyXa MPEIYyCMOTPEHO MCIOIb30BAaHUE 3BYKOYCHIIH-
BAIOIICH ammapaTypbl, MYJbTUMEIUUHBIX CPEACTB M JPYTrUX TEXHUYCCKHUX CPEJICTB IpUEMa/Tiepeaadn
yae0HOI MHpOpMAIMH B TOCTYIMHBIX (pOopMax JUisi CTYICHTOB C HAPYIICHUSMHU CITyXa, MOOUIBHOU CHCTE-
MBI OOY4EHHMSI JUIsl CTYACHTOB C MHBATUAHOCTHIO, TIOPTATUBHOM MHAYKITMOHHOW CHCTEMBbI. YUueOHas ay/iu-
TOpHSI, B KOTOPOU 0OYydYarOTCsl CTYACHTHI C HAPYIICHHEM CIyXa, 000pyIOoBaHa KOMITBIOTEPHOU TEXHUKOM,
ayIMOTEXHUKOW, BUJCOTEXHUKOU, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUINHON CUCTEMOM.

[Ipu oOyueHUU CTYICHTOB ¢ HAPYLIEHUSIMH 3PEHUSIMHU MIPEIYCMOTPEHO UCIIOIb30BAHUE B JICKIU-
OHHBIX M y4EOHBIX ayIUTOPHUSAX BO3MOXXHOCTH MPOCMOTpA YAAJECHHBIX OOBEKTOB (HAIpUMEp, TEKCTa Ha
JIOCKE WJIM CJIaii/la Ha HKpaHe) MpU MOMOIIU BUICOYBEIUYUTENCH IJIs1 yIAJIEeHHOTO TPOCMOTpa.

[Ipu oOydeHHH CTYJICHTOB ¢ HAPYIIEHUSIMH ONMOPHO-IBUTaTEJbLHOI0 ANNAPATa HCIOJIBb3YIOTCS
aIbTEPHATUBHBIC YCTPONCTBA BBOJAA WH(GOPMAIMU U JPYrUe TEXHUYECKUE CPEICTBA MpUeMa/mepenadn
yueOHOl mH(pOpPMAIMK B JTOCTYHNHBIX (OpMax I CTYJACHTOB C HapYyHIIEHUSMH OIMOPHO-IABUTATEIHLHOTO
amnmapara, MOOMIIEHOW CUCTEMBI OOYUEHUS JIJISl JIFOJICH ¢ MHBAIHTHOCTHIO.

14. ®oH OLIEHOYHBIX CPEICTB

14.1. OcHoBHbBIE TpeOOBaHUS K (POHIY OLIEHOYHBIX CPEICTB M METOAUYECKHE PEKOMEH AU

@OHJ OLICHOYHBIX CPEJICTB U TUIOBbIE KOHTPOJIbHBIE 3aJJaHMsl, UCIIOIb3yEMbIE I OLIEHKH cop-
MHUPOBaHHOCTH ¥ OCBOCHMsI 3aKpPEIUICHHBIX 32 IUCLUIUIMHOM KOMIIETEHIMM NP MPOBENCHUU TEKYILEH,
IIPOMEKYTOYHOM aTTeCTallMy MO JUCLMIIMHE PUBEICH B IPUIOKEHUH K paboueil mporpamme.

OcCHOBHBIE METOAMYECKHE PEKOMEHIALINN KACAIOTCA OPraHU3allui U KOHTPOJISI BBIITOJIHEHUS CaMO-
CTOSITENIBHBIX 3aJaHU.

CrpykTypa nogauu JEeKIIMOHHOTO Marepuaia. [locie Bbl1aun caMOCTOSATENbHBIX 3a/1aHU (Ha JIeK-
IIUH) CO CTYJCHTaMH TUIAaHUPYETCs TeMa cieayroniei nexiun. Cpean pazHooOpas3usi METOIOB IT0/Ia4l Ma-
Tepuana HauOoJbIlasl aKTUBHOCTh CTYAEHTOB HaOII0Jae€TCs PU MPUMEHEHUH TEXHOJIOTHH «MHTEHCUBHOMN
MEeIarOTUKW» B BUJIE «IIPOABUHYTOW KOH()EPEHTHOW OO30pHOM JIEKIIUM», COBMEIICHHON C CEMHUHApPOM.
Baxno Ha (oHe 001X yueOHbIX 3a/laHUil HAWTH «M3IOMMHKY» B KaXJIOM 3a/laHUM CTYJCHTA U M0Ka3aTh
aKTyaJbHOCTb M TEpPCHEKTUBbI NPHUMEHEHUs pelleHus. BakHO moka3aTh JOCTHIKEHUS KOHKPETHBIX
BBIITYCKHHUKOB I10 IIPEUI0KEHHON TEMAaTHKE.

[IpakTnueckue 3ansaTus. HTEpeC y cTyaeHTa MPOSBISETCS TOTAA, KOIJla Yy HEro MOJydaroTcs pe-
LICHHS NPEUIOKEHHBIX 3aaHUN. VX BBINOJIHEHNE YUYUTHIBAET BO3MOKHOCTH M HAKIIOHHOCTHU CTYJCHTA U
MI03BOJISIET MPEJIOKUTH TBOPUECKOE PAa3BUTHE OTIEIBHBIX (PPAarMEHTOB 3a/1aHHUS.

3ammra caMoCTOATeNbHONU paboThl. Hanbonpmmii UMIyabC K pa3sBUTHIO JAeT HAyYHO-TEXHHUYE-
CKasi KOH(pEepeHIHsI, TJIe KaX/IbIi CTyAeHT 00s3aH BBICTYIIUTH C COOOIIEHHEM O cBoeit padote. [Tpu moaro-
TOBKE K HEMY Y CTYAEHTa IIPOMCXOJUT MEPEOLEHKA NEATEIBHOCTH, IPUPOCT KOMAaH/bl SHTY3HACTOB AJIS
y4acTHs B Pa3BUTHU paboT. ITO COCOOCTBYET PA3BUTUIO OOMIEKYIBTYPHBIX MPO(ECCHOHATBHBIX KOMIIE-
TEHIMH, BbIpaOaTHIBAET HABBIKM T'PAMOTHOIO M3JIOXKEHUS DPE3YJIbTaTOB padOThl M MX 3aIIUTHI HEpes
KOMHCCHEM.

14.2 TpedoBanusi Kk (pOHIY OLEHOUYHBIX CPEACTB JJIsl JIUI] ¢ OTPAHUYEHHBIMHM BO3MOKHOCTAMU
310POBbSA
JI71s1 CTYIEHTOB C MHBATUHOCTBIO MPEAYCMOTPEHBI IOTIOJHUTEIBHBIC OIIEHOYHBIE CPENICTBA, Tepe-
YeHb KOTOPbIX yKa3aH B TaOJMIIE.

Taﬁ.lmua 14 — I[OHOJ'IHI/ITCIILHLIQ CpeacTBa ONCHUBAHMSA JJIA CTYICHTOB ¢ THBAJIUJIHOCTBIO

BI/I)II)I JOIIOJTHUTCIBbHBIX OIICHOYHBIX CDOpMI)I KOHTPOJIA U OLICHKHU

Kareropuu cryneHros
CPEICTB pe3ynbTaToB 00y4eHUs

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

C HapymeHusiMu
ciyxa

[Ipenmy1iecTBEHHO MUCHMEHHAS
IIPOBEpKa
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C HapymieHusiMu
3peHus

CobecenoBaHue 1O BOTIPOCAM K 3a4eTY,
OIPOC 0 TEPMHHAM

[TpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYATIBHO)

C HapymieHusiMu
OIOPHO-
JIBUTATEJILHOTO
anrmapara

Pemenne MMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHLIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOSATENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYH_[eCTBeHHO JUCTaHIIMOHHBIMUA
METOAaAMU

C orpaHuueHUsIMH TIO
00ILIEMETUITMHCKIM
IMOKa3aHUsIM

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

[IpenmyniecTBEHHO IPOBEPKA
METOAAMHM, UCXOJISI U3 COCTOSIHUS
00y4aroierocss Ha MOMEHT IPOBEPKHU

14.3 MeTtoauyeckue peKOMEHAAUMH MO0 OLEHOYHBIM CPeICTBAM JIJIfl JIMI C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbS

s crynenToB ¢ OB3 npenycmaTpuBaeTcst TocTymHas (popma MpeaoCcTaBICHHs 3aIaHH OIICHOY -
HBIX CPE/CTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

— B (hopMe IIEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHSI ACCUCTEHTOM 3aJIaHus BCIYX;

— MPEeAOCTABJICHHE 3aJaHUs C UCIIOJIb30BAHUEM CYPJIOIEPEBOA.

CryneHTaM ¢ MHBAIMIHOCTHIO YBEIIMUMBAETCS BPEMsI HA IMOATOTOBKY OTBETOB Ha KOHTPOJIbHBIC
BOMPOCHL. J[J1s1 TaKUX CTYAEHTOB MpelycMaTpUBaeTCs AOCTyMHas ¢popMa MpeaoCTaBICHUs OTBETOB Ha 3a-

JaHHs1, a HUMCHHO!

- MUCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT aCCUCTEHTA;

- MIPEJICTaBJICHUE OTBETOB YCTHO.

[Tpotienypa oleHUBAHUS PE3yNIHLTATOB OOyUYCHHS WHBAIUIOB MO AUCIHILTUHE MpPEayCMaTpUBaeT
npenocTaBienue nHbopMauu B popMax, aJanTHPOBAHHBIX K OTPAaHUYEHUSM UX 37I0POBbS U BOCTIPUSTHUS

UH(pOpPMaIUH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

[Tpn HEOOXOAMMOCTH A1l OOYUYAIOIIMXCS C MHBATHUIHOCTBIO MPOIEypa OLICHUBAHUS PE3YJIbTaTOB
00yueHHS MOXKET MTPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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IIpuniaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
®enepanbHOe roCyIapcTBeHHOE 0I0/ZKeTHOEe 00pa30oBaTe/IbHOe yUpesk/ieHue BbIcIIero 00pa3oBaHus

«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[TpopekTtop mo yueGHOMI paboTe
I1. E. Tposin
«_» 20 T

®OHJT OLIEHOYHKIX CPEJCTB I10 YYEBHOUN JUCHUIIIMHE
MarepuaJibl 3JICKTPOHHOH TEXHUKH

VYpoBeHs 00pa3oBaHus: BbICIIee 00pa3oBaHue - 0aKkaaaBpuaT

HampaBnenue noarotoBku (cnernuanbHOCTh): 11.03.04 DiieKTPOHMKA M HAHOJIEKTPOHHKA
Hanpasnennocts (npoduip): KBanToBasi 1 onTHYeCKAs 3JIeKTPOHUKA

®opma 0OyueHus: OUHast

@axynbreT: @IT, PakyabTeT JJIEKTPOHHON TEXHUKH

Kadenpa: 11, Kadenpa 31eKTpPOHHBIX TPUOOPOB

Kypc: 2

Cemectp: 3

YueOnslii 1an Habopa 2015 roga

PazpaboTunku:
— mpodeccop kad. I11 B. H. JlaBeioB

DK3aMeH: 3 ceMecTp

Tomck 2017
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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

HYIO CYLIHOCTb Mpo0JIeM, BOZHUKAIOIINX B X0J1€
po¢eCCHOHAIBHON eI TeIbHOCTH, IPUBJIEKATh
JUI MX PELICHUs] COOTBETCTBYIOIINN (PU3UKO-
MaTreMaTU4eCKUH arapar

Kon DopMyaHpOBKa KOMIIETEHLIUU Otanbl GOpMUPOBAHUS KOMIIETEHLIUH

OIIK-7 | crmocoOHOCTBIO YUUTHIBATH COBPEMEHHBIC TeH- | Jl0/keH 3HaTh OCHOBHBIE THITBI MaTepHua-
JICHILINU PA3BUTHS SJEKTPOHUKHU, U3MEPHUTEIb- | JIOB AIEKTPOHHON TEXHUKH, (PU3NIECKHE
HOH ¥ BBIYMCIUTEIFHON TEXHUKH, HH)OPMAI- | IBIICHUS M MPOLIECCHI, IPOTEKAIOIIUE B
OHHBIX TEXHOJIOTHH B CBOCH MPO(ECCHOHANIb- | HUX; OCHOBHBIE dJICKTPUYECKHE, MarHUT-
HOH JIeSITeTbHOCTH HBIE ¥ MEXaHUYECKHE CBOWCTBA MaTepHa-

B; HA3HAUCHHUE, & TAKIKE COBPEMECHHBI
OIIK-2 CIOCOOHOCTBIO BBISIBIISITH €CTECTBEHHOHAYY- JIOB, HASHAUCHMUC, 4 TAIOKC COBPCMCHHAIC

TEHJCHIIMH Pa3BUTHUSI MAaTEPUAIIOB DJICK-
TPOHHOU TEXHUKH;

JlommkeH ymeTh pabotath ¢ nH(MOpMaIH-
OHHO-CIIPAaBOYHBIMH Y TIOUCKOBBIMH CHCTE-
MaMHU J1J1sl ToucKa nHGOpMAaIUH 110 Mate-
puanam 3JIEKTPOHHOW TEXHUKH U UX CBOM-
CTBaM; MPOU3BOJIUTH PACUEThI IAPAMETPOB
MaTepHasoB AIEKTPOHHON TEXHUKHU C yue-
TOM UX CBOMCTB; YMETh Ha MPAKTUKE pe-
IIaTh CTAHAAPTHBIC 3aJ[a4M IO OTpeiene-
HUIO DJIEKTPUYECKUX, MATHUTHBIX, YIPYTHX
U JPYTUX CBOMCTB MaTe€pHUaJIOB JIEKTPOH-
HOM TEXHUKHU,

JloJDKeH BiIaieTh CIIOCOOHOCTRIO K 0000-
HICHUIO, aHAJIU3y U BOCIPUATHIO HH(DOpMa-
LMY, TOCTAHOBKE LIEJIU U BBIOOPY IyTeH ee
JOCTH>KEHUS TIPU PELlIeHUH 3a1a4 pu
pPaccMOTPEHUH CBOWCTB M MAPaMETPOB Ma-
TEPHUAJIOB JIEKTPOHHOM TEXHUKH; HaBbIKa-
MU U3MEPEHUS U IKCTICPUMEHTAITBHOTO
KOHTPOJISl TapaMeTPOB MaTepUAJIOB;
OCHOBHBIMH IPUEMaMH 00paOOTKH U TIpe/I-
CTaBJICHUS SKCIIEPUMEHTAIbHBIX TAHHBIX;

OOmme xapaKTEpUCTHKU TOKa3aTelie M KPUTEPUEB
NPUBEICHBI B TaOHIIE 2.
Tabmuua 2 — O0ue XapakTepUCTUKH MTOKa3aTeNed U KpUTEPHEB OLICHUBAHMS KOMITETSHIIHI TI0 3Tarnam

OLICHMBAHUS KOMIIETCHIIUM 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
YPOBEHD)

3HaeT (GaKThl, IPUHIIUIIBI,
TIPOIIECCHI, OOIIIHE MOHS-
THSI B TIpeJiesiaX u3ydvae-

OO6nagaer aAuana3oHoOM
MIPaKTUYECKUX YMEHUH,
TpeOyeMbIX Ul peLIeHUs

BepeT OTBCTCTBCHHOCTD 3a
3aBCPUICHUC 3a/1a4 B UC-
CJIICAOBAaHHUH, HpI/ICHOCB.6—
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MO o0Jy1acTH

OIpeICIEHHBIX MTPOOJIEM B
00J1aCTH UCCIIEN0BAHUS

JIMBAeT CBOE TOBEJICHNE K
00CTOSITEILCTBAM B pellie-
HUU TIpoOIeM

Y II0BIETBOPUTEIIB-
HO (TTOPOTOBBIN
YPOBEHD)

Oo6uagaer 6a30BBIMHU 00-
IAMU 3HAHUSMU

OO0mamaeT OCHOBHBIMH
YMEHUAMH, TPEOYECMBIMHU
JJIA BBIITIOJTHCHUA HpOCTbIX
3a1a4

PaboTaer npu npsimom Ha-
OJroEHNN

TCIBHOCTH.

2 Peasn3zanus KOMIETEeHIHI

2.1 Komnerennusa OIIK-7
OIIK-7: criocoOGHOCTBIO YYHUTHIBATH COBPEMEHHBIC TCHICHIMM PAa3BUTHUS 3JCKTPOHUKHU, U3MEPH-
TEJIbHOM M BBIYMCIMTENBHON TEXHUKH, HH(OPMALIMOHHBIX TEXHOJIOIUH B CBOEH MpodecCUOHATBHON Jes-

Jns popmupoBaHus KOMIETEHIUH HEOOXOIUMO OCYIIECTBUTH PSAJ ATANOB. DTarbl (HOPMUPOBAHUS
KOMIIETCHIIUH, MPUMEHSEMbIE JJII 3TOTO BHUJbI 3aHATUNA W UCIOJB3YEMbI€ CPEACTBA OLIEHUBAHMS TPE-
CTaBJIeHbI B Ta0nuie 3.
OpPMUPOBAHUSI KOMIIETEHIIMH U UCIOJIb3YEMbI€ CPEACTBA OLICHUBAHUS

Tabmuna 3 — Drarsl

Cocras

3HaTh

YMeTs

Braanern

CopepxaHnue 3Ta-
OB

JUAJIEKTUKY Pa3BUTHS Ma-
TEPUATIOBEIECHUS IS
3JIEKTPOHHON TEXHUKH,
COBPEMEHHBIE TEHICHLINN
pa3BUTHUS IEKTPOHUKH,
MU3MEPUTEILHOU U BBIUNC-
JUTEIBbHOU TEXHUKH, UH-
(OpMALIMOHHBIX TEXHOJIO-
I'Hii B IpO(eCcCUOHATLHON
JEATEIIBHOCTH 110 Pa3BU-
TUSL U yCOBEPILIECHCTBOBA-
HUIO MaTepHAJIOB JJIEK-
TPOHHOU TEXHUKH

OOBSICHUTH U UCTIOJH30-
BaTh Ha MPAKTHKE JUAJICK-
TUKY pa3BUTHI MaTepua-
JIOBEJICHUS JJIsl DNIEKTPOH-
HOW T€XHUKH, COBPEMEH-
HbIE TEHACHIIUU Pa3BUTHUS
AJIEKTPOHUKH, U3MEPH-
TEIbHOU U BBIYUCIUTEIb-
HOW TEeXHHUKH, HHPOpMa-
[IMOHHBIX TEXHOJIOTUH B
npodecCHOHAIBHOM Jesi-
TEIbHOCTHU MO Pa3BUTHUS U
YCOBEPIICHCTBOBAHUIO Ma-
TEPHUAJIOB JIEKTPOHHOM
TEXHHUKHU

HAaBBIKAMM HMCIIOJIb30BaAHUS
Ha TPAaKTUKE JUAIEKTUKH
pa3BUTHUA MaTepUAIIOBEIC-
HUSA JJIS DJIEKTPOHHOM Tex-
HUKH, COBPEMEHHBIX TCH-
JNEHIUHA Pa3BUTHUSA DIIEK-
TPOHMKH, U3MEPUTEIIBHOU
U BBIYUCIIUTEIbHONW TEXHU-
K1, TH)OPMAITMOHHBIX
TEXHOJIOTMi B podeccuo-
HAaJIbHOM EATEIIBHOCTH I10
pa3BUTHA U YCOBEPILICH-
CTBOBaHUIO MATEPUAJIOB
IEKTPOHHON TEXHUKU

Bunnl 3agstuit

* lHTepaKkTUBHbBIC MMpPAK-
TUYECKUE 3aHATHUS,

* HHTepakTHBHBIC 1a00-
paTOpHBIE 3aHATHUSA;

* lHTepakTUBHBIC JIEK-
1UH;

* IIpakTnueckue 3ans-
THUS,

» JlabGopaTtopHsbie pabo-
THI;

o Jlexnuwm;

* CamocTrosTenbHas pa-
ooTa;

* HHTEepakTUBHBIE MTPaK-
TUYECKUE 3aHATHUS,

* HHrepakTuBHBIC 1a00-
paTOpHbIE 3aHATUS;

* lHTepakTUBHBIC JIEK-
1K,

* IIpakrTnueckue 3aHs-
THUSA;

» JlabGopaTtopHbie pabo-
THI;

e Jlekumu;

* CamocTosiTenbHas pa-
0oTa;

* HHTepakTUBHBIE MTpaK-
THUYCCKUC 3aHATUA,

* HHaTepakTuBHBIEC 1a00-
paTOpHbIE 3aHATHS;

» JlaboparopHbie pabo-
TBI;

* CamocTrodTenbHas pa-
oora;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* Oruer o naboparop-
HOU pabore;

* Ompoc Ha 3aHATHSAX;
* Pedepar;

e DK3aMeH;

* Oruer o 1abopatop-
HOM paboTe;

* Ompoc Ha 3aHATHSIX;
* Pedepar;

* DK3aMeH;

* Ortuer no naboparop-
HOM pabore;
* Pedepar;
e DK3aMCH;
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DopMyJIMpPOBKa MOKA3aTeJIe U KPUTEPUEB OLCHUBAHUS JAHHOW KOMIICTCHIUU IIPUBEIECHA B Ta-

omune 4.
Tabmuua 4 — Iloka3arenu U KpUTEPHUH OIICHUBAHMS KOMITIETCHIIMU HA Tanax

Cocras 3HaTh YmMmetrs Bnanets
OTInYHO * JMAJICKTHKY Pa3BUTUS | ® OOBSICHUTH M UCIIOJIb- * HAaBBIKAMHU UCIIOJB30-

(BBICOKUI YPOBEHbD)

MaTepUAIIOBEACHUS JUIS
AJIEKTPOHHOM TEXHHUKH,
COBpPEMEHHBIE TEHAECHLIUHU
Pa3BUTHS DIIEKTPOHUKH,
MU3MEPUTEIBHON U BbI-
YUCJIUTEIbHON TEXHUKH,
UH(POPMAITUOHHBIX TEX-
HoOJIOTU# B mpodeccuo-
HAJIBHOW JI€SITEIbHOCTH
10 pa3BUTHUSA U YCOBEP-
LICHCTBOBAaHUIO MaTepHa-
JIOB 3JIEKTPOHHOM TEXHU-
KH;

30BaTh Ha MIPAKTUKE TUa-
JEKTUKY Pa3BUTHS MaTe-
pHaJIOBEAECHNUS IS JJIEK-
TPOHHOM TEXHUKH,
COBpPEMEHHBIEC TCH/ICHIIUU
Pa3BUTHS DIIEKTPOHUKH,
W3MEPUTEIBLHOM U BbI-
YUCJIUTEIbHON TEXHUKH,
MH(POPMAITMOHHBIX TEX-
HoJIOTU# B mipodeccuo-
HaJIbHOW JI€SITENBHOCTH
10 pa3BUTHUA U YCOBEP-
IICHCTBOBAHUIO MaTepHa-
JIOB JIEKTPOHHOM TEXHU-
KU,

BaHUs Ha MPAKTUKE Ha-
JIEKTUKH Pa3BUTHUS MaTe-
pHUANOBEACHUS ISl DJIEK-
TPOHHOM TEXHUKH,
COBPEMEHHBIX TEH/IEH-
LU Pa3BUTHS DIEKTPO-
HUKH, U3MEPUTEIILHON U
BBIYMCIIUTEIIbHON TEXHHU-
K1, HH)OPMAITMOHHBIX
TEXHOJIOTHI B rpodec-
CUOHAJIBHOU JIEATEIbHO-
CTH 110 Pa3BUTHS U YCO-
BEPILIEHCTBOBaHMIO MaTe-
pHUaoB 3JIEKTPOHHOMN
TEXHUKH;

Xoporto (6a30BbIH

®* COBPEMCHHBIC TCHICH-

®* HCIIOJIB30BAaTh HA IpaK-

¢ HaBBIKaAMHU HCIIOJB30-

TEXHOJIOTHH B mpodec-
CHUOHAJIBHOW JEATENBHO-
CTH I10 Pa3BUTHUS U YCO-
BEPILIEHCTBOBAHMIO Mare-
pHAJIOB JIEKTPOHHOU
TEXHUKY;

TPOHUKH, BEIYHCITUTEITb-
HOW TeXHUKH, nH(OpMa-
IIMOHHBIX TEXHOJIOTUH B
npoheccuoHaIbHOM Jies-
TETBHOCTH TI0 Pa3BUTHS
¥ YCOBEPIIIEHCTBOBAHUIO
MaTepUAJIOB IEKTPOH-
HOM T€XHHUKHU,

YPOBEHB) WX Pa3BUTHS IJIICKTPO- THUKE COBPECMCHHBIC TCH- BaHM HA IIPAKTUKE
HUKH, U3MEPUTEIIBHOU U | JCHIMH PA3BUTHUSA DIIEK- COBPEMCEHHBIX TCHICH-
BBIYMCIIUTEIILHON TEXHU- | TPOHUKHU, U3MEPUTEIIb- LU Pa3BUTHS DIIEKTPO-
KH, THPOPMAITMOHHBIX HOM Y BBIYUCIIUTEIBHOM | HUKHU, UBMEPUTEIHHON U
TEXHOJIOTHiA B ipodec- TEXHUKHU, UHHOPMALIMOH- | BBIYUCIUTEILHON TEXHHU-
CHOHAJILHOW JEATEIIBHO- | HBIX TEXHOJOTHH B IPO- K1, UH()OPMAIIMOHHBIX
CTH IIO pa3BUTHUS U YCO- (beccroHanbHON AeATeNb-| TEXHOJOTHi B mpodec-
BEPIICHCTBOBAHMIO MaTe- | HOCTH II0 PA3BUTHUA U CHOHAJILHOW JEATEIIBHO-
pHUAJIOB JIEKTPOHHOU YCOBEPIICHCTBOBAHUIO CTH IIO pa3BUTHUAI U YCO-
TCXHHUKH, MaTepHajaoB 3JICKTPOH- BEPIICHCTBOBAHMIO MaTe-
HOM TEXHUKH; pHAJIOB 3JIEKTPOHHOMN
TCXHUKH,
VYIIOBIETBOPUTEIIBH | * COBPEMEHHBIC TEHJIEH- | * HCIIOIb30BaTh HA IPAK-| * HABBIKAMHU HCIIOJIb30-
0 (TIOpPOTOBBIN WX Pa3BUTHS DJIICKTPO- THKE COBPECMCHHBIC TCH- BaHMs HA IPAKTUKE
YPOBEHB) HUKH, UHPOPMALIMOHHBIX | JCHIUH Pa3BUTHS JJIEK- COBPEMEHHBIX TCHIEH-

AW pa3BUTHS JIIEKTPO-
HUKH, UHOPMALIMOHHBIX
TEXHOJIOTHUH B mpodec-
CUOHAJIbHOU J€ATEIbHO-
CTH 110 Pa3BUTHUS U YCO-
BEPIICHCTBOBAHUIO MarTe-
pHAJIOB JIEKTPOHHOM
TEXHUKH;

MaTH4YECKUM arrmapar.

2.2 Komnerenuusa OIIK-2
OIIK-2: cmocoOHOCTBIO BBISBISATH €CTECTBEHHOHAYYHYIO CYIIIHOCTH
xo7ie Tpo(PeCCHOHABHON AESITEIbHOCTH, MPUBIIEKATh JIJISI KX PEIICHUS COOTBETCTBYIONINI (Dr3nKo-Mare-

HpO6J'ICM, BO3HHUKAIOIIIHNX B

Jlist opMupOBaHHS KOMIIETEHIIMH HEOOXOMMO OCYIIIECTBUTH PSJT ATAMOB. DTarbl (HOPMUPOBAHUS
KOMITETEHITUH, TTPUMEHSIEMbIE ISl STOTO BUABI 3aHATHI U MCMOIb3yeMbI€ CPEJICTBA OICHUBAHUS IpEN-
CTaBJICHBI B TA0IHUIIE 5.
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Tabmuma 5 — Dransl

OpPMHPOBAHUA KOMIICTCHIWU U UCITIOJIb3YCMBIC CPCACTBA OLICHUBAHUSA

Cocras

3HaTh

YMeTb

Braanern

ConepxaHue 31a-
OB

€CTECTBEHHOHAYYHYIO
CYITHOCTB MTPOOIIEM, BO3-
HUKAIOIIUX B XOJIE MPO-
(heccHoHABLHOM JIesTeIb-
HOCTH 110 pa3paboTKe U
COBEPIIICHCTBOBAHUIO Ma-
TEPUAJIOB DJICKTPOHHOM
TEXHUKH, IPUBJICKATh JIJIs
UX penieHus: PU3NKo-Mare-
MAaTUYECKHUI anmapar ma-
TEPUATOBE/ICHUS U POCTO-
BBIX METOJIOB

BBISIBIISITH €CTECTBEHHO-
HAYYHYIO CYITHOCTh
po0JeM, BOSHUKAIOUINX B
xo/1e IpoheCcCHOHATLHOM
JeSITeIbHOCTH T10 pa3pa-
OOTKE U COBEpPLICHCTBOBA-
HUIO MaTepUAIIOB JJICK-
TPOHHOU TEXHUKH, IIPU-
BJICKATh JUTSl UX PEIICHHUS
(U3HKO-MaTeMaTUYECKUN
arrmapar MaTepualioBe/e-
HHSI U POCTOBBIX METOJIOB

METOJO0JIOTMEN U HaBbIKa-
MU IO BBISIBJIEHUIO €CTE-
CTBEHHOHAY4YHOM CYIIHO-
CTH TIpo0JIeM, BOSHUKAIO-
LIMX B X07ie npodeccuo-
HAaJIbHOM EATEIIBHOCTH I10
pa3paboTKe U COBEPILICH-
CTBOBAHUIO MaTEpUajIOB
IEKTPOHHOHN TEXHUKH,
IIPUBJIEKATH JJIS1 UX peLle-
HUs (PU3MKO-MaTeMaTHye-
CKMH arrapar MaTepuaio-
BEJICHMSI U POCTOBBIX Me-
TOJIOB

Bunwl 3ansatuit

* HHTepakTUBHBIE TPaK-
TUYECKUE 3aHSATHUS;

* HHTepakTHBHBIC T1a00-
paTopHbIC 3aHATHS;

* HTepaKkTUBHBIEC JIEK-
1IUH;

* IIpakTnueckue 3ans-
TUS;

» JlabopartopHbie pabo-
THI,

o Jlexnuwm;

* CamocTosTenbHas pa-
ooTa;

* HHTepaKkTUBHBIE MPaK-
TUYECKUE 3aHSATHUS;

* HHrepakTuBHBIC 1a00-
paTopHBIC 3aHATHS;

* lHTEepakTUBHBIE JIEK-
LK,

* IIpakrTnueckue 3aHs-
TUS;

 JlaGopatopHbie pabo-
THI,

e Jlekumu;

* CamocTosiTenbHas pa-
0oTa;

* HHTepakTUBHBIE TPaK-
THUYCCKUC 3aHATUA,

* HHaTepakTuBHBIEC 1a00-
paTOpHBIE 3aHATHUA;

» JlabGopaTtopHsbie pabo-
THI;

* CamocTrodTenbHas pa-
0oTa;

Hcnonszyemblie * Oruer o maboparop- | * Order o nmaboparop- | * Order mo madboparop-
CpeACTBAa OLCHUBA- | HOU paboTe; HOI1 paboTe; HOI1 pabore;
HHUS * Onpoc Ha 3aHATHSIX; * Onpoc Ha 3aHATHUAX; * Pedepar;
* Pedepar; * Pedepar; * DK3aMeH;
e DK3aMeH; * DK3aMeH;
dopmymMpoBKa TOKa3aTelied U KPUTEPUEB OICHUBAHUS JaHHOW KOMIICTCHIIMY NMPUBEIACHA B Ta-
omumre 6.
Tabmuma 6 — [Tokazarenan U KpUTEPUH OIEHWBAHMSI KOMIIETEHIIMU Ha dTamax
CocTasn 3HaTh YmMmeTs Bnanets
OTinyHO * ©CTeCTBEHHOHAYYHYIO | ® BBISBISITh €CTECTBEH- | ® METOOJOTHEH U HaBBI-

(BBICOKHI YPOBEHB)

CYIIIHOCTB MpoOJIeM, BO3-
HUKAIOIUX B XO/I€ MPO-
(dheccroHaIbHOM JesITeINb-
HOCTH 10 pa3paboTke U
COBEPIICHCTBOBAHUIO Ma-
TE€PHUAJIOB DJIEKTPOHHOU
TEXHUKH, TIPUBJICKATh
JUTSL UX perieHust pu3uko-
MaTeMaTUYEeCKHM allma-
patr MaTepUaNOBEICHUS U
POCTOBBIX METO/IOB;

HOHAYYHYIO CYIIIHOCTh
po0IieM, BOSHHKAIOIINX
B X07I¢ MpoeCCHOHATTb-
HOU JEATEIbHOCTH I10
pa3paboTKe U COBEPIIICH-
CTBOBAHHIO MAaTEPHUAJIOB
ANEKTPOHHON TEXHUKH,
MIPUBIIEKATH TSl UX pe-
meHust GU3NKo-MaTeMa-
TUYECKUH anmapar Mare-
pHAJIOBEICHNUS;

KaMU TI0 BBISIBJICHUIO
€CTECTBEHHOHAYYHOU
CYIIHOCTH TIpo0sieM, BO3-
HUKAIOIIUX B XOJI€ TIPO-
dbeccroHaIbHOM eI TelNb-
HOCTH 110 pa3paboTKe U
COBEpIICHCTBOBAHUIO Ma-
TEPHUAJIOB JICKTPOHHOU
TEXHUKH, TPUBIIEKATH
TUTSL UX perieHus (pusmko-
MaTeMaTHYECKUH amnma-
paT MaTepuaioBeICHUS U
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POCTOBBIX METO/IOB;
Xoporio (6a30BbIH | * CYHNIHOCTB MPOOIIEM, * BBISABISATH €CTECTBEH- | * METOHOJIOTMEH IO BbI-
YPOBEHB) BO3HUKAIOIIUX B XOJI€ HOHAYYHYIO CYIIIHOCTh SBJICHUIO CYITHOCTH
npohecCHOHANBHOM Jies- | MPOoOJieM, BOSHUKAIOMIMX | MPOOJieM, BOSHHKAIOIINX
TEJIBHOCTH TI0 COBEPIICH- | B XOe MpodeccuoHalib- | B Xone npodeccuoHalb-
CTBOBAHHUIO MaT€pUaIOB | HOMU JAEATEIHHOCTH MO HOM 1eSITeIbHOCTHU T10
AIIEKTPOHHOM TEXHUKH, pa3paboTke MaTepuajoB | pa3paboTKe U COBEpIICH-
MIPUBJIEKATh JJI UX pe- AJIEKTPOHHOMN TEXHUKH, CTBOBaHHUIO MAaTE€pPUAJIOB
nieHus pusuKo-mareMa- | IMPHUBIIEKATH AJIS X pe- JNIEKTPOHHON TEXHUKH,
TUYECKUH ammapar MaTe- | MIeHHs (PU3UKOo-MaTeMa- | MPHUBIICKATH IS UX pe-
pHAJIOBECHHUS ; TUYECKHUH anmapar MaTe- | LIeHHs PU3UKO-MaTeMa-
pHUATOBEICHUS U POCTO- | THYECKHUU ammapar Mare-
BBIX METOJIOB; pHUaNOBECHMUS,
VYIOBIETBOPUTENBH | * CYIIHOCTBH MPOOIIEM, * BBIIBIISITH CYIIHOCTD * METOAOJOTUEH MO BBI-
o (HOPOFOBBIfI BO3HUKAIOIIUX B XOI€ np06neM, BO3HUKAIONIUX | SBJICHUIO CYITHOCTH
YPOBEHB) npodeCCHOHANBHON Aed- | B X0Ae NpodecCHoHalb- | MPOOJeM, BO3HUKAIOIINX
TEJIBHOCTHU IO COBEPLIEH- | HOM JIEeATENHHOCTH 1O B X0J1e podeccuoHalb-
CTBOBAHMIO MaTEPHUATIOB | Pa3pabOTKe MAaTePUATIOB | HOW JEATEILHOCTH 110
AIIEKTPOHHOM TEXHUKHU.; | AJIEKTPOHHON TEXHUKU; pa3paboTKe U cCoBEepILEH-
CTBOBAHHIO MaTEPHUAJIOB
3JIEKTPOHHOW TEXHUKHU;

3 TunoBble KOHTPOJIbHBIE 3a1aHUS
Jlis peanu3anuy BbILIENIEPEUUCIIEHHBIX 3a7jad 00y4eHHUsl MCIOIb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3aJlaHUs] WIM UHbIE MaTepHhalibl, HEOOXOAMMBIE /ISl OLIEHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) OIbITA JIE-
ATEJIBHOCTH, XapaKTePU3YIOUINX 3Tanbl (JOPMUPOBAHUS KOMIETEHLUI B MpoLEcce OCBOEHHs 00pa3oBa-
TEJIBHOM IIPOTpaMMBI, B CIIEAYIOIIEM COCTaBE.

3.1 Temsl pedepaton

— 1. CrpyKTypHBIE€ U 3JEKTPUYECKNE CBOWCTBA MOIYIPOBOJIHUKOBBIX MaTepuanoB. 2. CTpyKTyp-
HBIE U JJIEKTPUUYECKUE CBOMCTBA aMOP(HBIX MaTEpUANIOB Ui JIEKTPOHHOrO mpudopoctpoenus. 3. Hc-
I0JIb30BAaHUE PEHTI€HOBCKOIO O0OPYIOBaHUS Ul MCCIEIOBAHUS CTPYKTYPbl MaTepHajoB 3JIEKTPOHHOM
TeXHUKU. 4. MaTpuuHble J0Ka3aTeJbCTBA CBOMCTB 3JE€MEHTOB cuMMeTpuu. 5. OmnpeneneHue BHEUTHEH
CUMMETPUM TEH30pOB BBICHUIMX PAHIOB METOAOM IpPSIMON IPOBEPKHM B IMKINYECKHX KOOpJHHATax. 6.
[TpumeHeHne MPSAMOTO U 0OOPATHOTO MBE303JIEKTPUUIECcKOro 3pdexra B MaTepuasax dJEKTPOHHON TEXHU-
KU.

3.2 Tembl OIPOCOB HA 3aHATHAX

— 1. Onpenenuth MaTpuily CyMMapHOro npeoOpa3oBaHMs CHCTEMbl KOOPIHMHAT: CHadaiaa KpH-
CTaJul NOBOpa4YnBarOT BOKpyr ocu X2 Ha 1200 , 3atem Bokpyr ocu X1 Ha yrou 600 , a 3aTeM OTpakaroT B
IUIOCKOCTH CUMMETPHH, NEPNEHIUKYIIPHON ocu X2. 2. CUMMETPUYHBINA TEH30p BTOPOIO paHra 3aJaH B
HMCXOJTHOM CHUCTEME KOOpAWHAT cBOoMMH KommnoHeHTamu: T11=23, T12=34, T13=0, T21=34, T22=88,
T23=0, T31=0, T32=0, T33=67. Onpenenauts BUA 3TOTO0 TEH30pa MOCJIE TOBOPOTA CUCTEMBI KOOPAMHAT
Ha yroua 180 rpamycoB BOKpyr ocH, jexanier B miockoctd X 10X3 u npoxogsuied noxa yriom 30 rpany-
COB K KoopauHaTHOU ocu X3 . 3. K kpucTamly ¢ TO4eUHOW IpyNIod CHMMETPUHM 4mm HpUIOKWIN CABH -
TOBOE YIIPYroe HampspDKEHUE B KpucTaLorpaduueckoM HanpasieHnn X3. Kakol cTaHeT CHMMETpPHS KpH -
cTajula Ipy BO3AeUcTBUN?

3.3 Dk3aMeHalMOHHbIE BONPOCHI
— CBoiicTBa aMOPQHBIX U KPUCTAUIMUECKHX JUIJIEKTPUKOB. DJIEKTPUYECKHE U ONTHUYECKHE
CBOMCTBa MOJIYIPOBOJAHUKOBBIX MarepuanoB. CBEpXIPOBOJHUKH U UX 3JEKTpUUYECKUE CBOMCTBa Mojeinb
bnoxa u ee npubmmkenns. OnpeesieHue CTEIICHH 3aN0THCHHS YHEPTeTUICCKOTO YPOBHS JICKTPOHAMH U
neipkaM [loHsiTHE TIpsIMON M OOPATHOM PELIETKH, X CTPYKTYpa U B3aUMOCBs3b. MeToAMKa OnpeaeaeHHs
napamMeTpoB MPSIMOM PEIIeTKH MO U3BECTHOM oOpaTHOM.. [loHATHE KUAKUX KPUCTAIJIOB, UX THUIIBI U
OCHOBHBIE 3JIEKTPUYECKUE U ONTHYECKHE cBoWcTBAa. MHAekchl Muiiepa M MX BBIYMCICHHUE IS y3JI0B,
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KpHUCcTauiorpadguyeckux HampaBieHUH U iockocTeil. CTpyKTypa U CBOWCTBA KPUCTAIUIOB, MOJIMKPHCTA -
JMYECKUX BEIIECTB, aMOP(HBIX BEUIECTB, TBEPbIX pacTBOPOB. [IpUHIINIIBI BBEIEHUS TEH30POB B 3a/1a4ax
KpucTamuiopu3uku. OCHOBHBIE ONEpaluy ¢ TEH30paMH M UX NMPeoOpa3oBaHKE MPU CMEHE CUCTEMBI KOOp-
nuHaTt. [IpuHIMI cocTaBIeHHS M YTEHUS cTepeorpaduuecKoi MPOEKIMU KprucTala. JIeMEHThl TOUSUHON
CUMMETPHM M TPUHIUI UX HCIIOJIB30BAaHUS B MAaT€pHAJIOBEIACHUU U Kpuctamiodusuke. CBoOHCTBa 3ie-
MEHTOB TOYEYHON CHMMETPHUH U UX JI0KA3aTEIbCTBO. 3alUCh U YTEHUE MEXIYHAPOIHOIO CUMBOJIA TOYEU-
HOU Tpynnsl cumMeTpun. [Ipunnun Helimana: ero ¢usnyeckoe conepxaHue ¥ MaTeMaTUYeCKUi o0pas..
[Tpunnun Kropu: ero ¢usnueckoe copepkanue U MareMatudeckuid oopas.. [lpuanun Onzarepa: ero ¢u-
3MYECKOe COJICp)KaHUE U MaTeMaTuieckuii oopas.. IIpaBuiia BEIYMCIEHUS] CyMMapHOH CUMMETPHH M KOM -
OMHUPOBAHHOM BO3JIEHCTBUH HA KPUCTAININYECKOE BEIIECTBO BHEITHUX BO3MYILIECHUIA.

3.4 Tembl 1a00paTOPHBIX padoT
— 1. CocraBneHnue MaTpuibl IpeoOpa30BaHUs CUCTEMbl KOOPAMHAT 3JIEMEHTOM TOYEYHOH CHUM-
MeTpuu. 2. OnpeneneHne CUMMETPUM KPHUCTAJlJIa TIPH BHEMIHUX BO3JAeHCTBHsIX. 3. OmpeneneHue Kpu-
cTaJutorpaMuecKux HarpaBlICHHH A7 3aJJaHHOTO 3HA4YeHUs (PU3MUYECKOro CBOWCTBA BTOPOTO paHra. 4.
Omnpenenenre 3KCTpeMalbHbIX 3HAYEHUM (DPU3MUECKOro CBOMCTBA M KpHUCTauIOrpadUyecKux Harpasiie-
HUH UX JOCTH)KEHUSL.

4 Meroan4yeckue MaTepHaJibl
Jnst obecrniedeHus mporiecca OOy4eHHUST U PEIICHUs 3a/1a4 0O0ydeHHUs MCIOJIb3YIOTCS CIEAYIOIINE
MaTepHUabL:
— METOIUYECKHEe MaTepHalIbl, OTPEIEISIONINe MPOIeTyphl OIICHUBAHUS 3HAHUHA, YMEHHA, HaBbI-
KOB ¥ (WJIM) OTIBITA JESATENbHOCTH, XapaKTePU3YIOIINX 3TaIbl (OP-MHUPOBAHHS KOMIIETSHIIUN, COTJIACHO TI.
12 paboyeit mporpaMmel.

4.1. OcHOoBHas JUTEpaTypa

1. VYuebHoe mocobue «MaTepuanbl NIEKTPOHHOM TexXHUKM»: [l HampaBieHHs MOArOTOBKH
210100.62 «DnexkTpoHHKa 1 HaHOAJIEKTpoHHUKay. [Ipodmib: «IIpoMeinuieHHas anekTpoHuKay / Jlerocraes
H. C. - 2014. 239 c. [OnexrponHslii pecypc] - Pexxum nocrtyna: https://edu.tusur.ru/publications/4291,
CBOOO/THBIH.

2. Marepuaisl 3JeKTPOHHOM TeXHUKHU: YueOHoe nmocobue / JlaBbios B. H. - 2017. 123 c. [Dnek-
TPOHHBIN pecypc] - Pesxum moctyna: https://edu.tusur.ru/publications/6889, cBoOOXHBEIIA.

3. TsephotenbHas 3JIEKTPOHUKA: YueOHoe mocoOue i CTyAeHTOB HampasieHus 2100100
«DNEKTPOHHUKA U HAHODJIEKTPOHHUKA», MPO(UiIbh «IEKTPOHHBIE TPUOOPHI U yCTpoiicTBay / [laBbioB B.
H. - 2013. 175 c. [DnexTponHsIil pecype] - Pexxum nocrtyma: https://edu.tusur.ru/publications/3715, cBo-
OOIHBIH.

4.2. lonoiHUTEILHAS JIUTEPaTypa

1. Marepuansl 1 3IEMEHTHI JIEKTPOHHON TEXHUKU: MaTepuabl U 3JIEMEHTHI JIEKTPOHHOH TeX -
Hukn / butaep JI. P. - 2003. 169 c. [OnekrponHwiii pecypc] - Pexum goctyma:
https://edu.tusur.ru/publications/551, cBOOOTHBII.

2. Pammomarepmanbl, pagMOKOMIOHEHTHI W AJICKTPOHHKA : YueOHOoe mocoOue sl By30B /
Koncrantun Crenanosud Ilerpos. - CII6. : ITutep, 2003. - 512 c. : un. - (Yuebnoe nocodue). - ISBN 5-
94723-378-9 (B niep.) (nanuuue B 6ubamoreke TYCVYP - 21 5k3.)

3. DnexTpoTexHHYECKHE MaTepuasbl U u3aenus: cupaBounuk. / L.M. Anues, C.I'. Kanranosa. —
M.: PagnoCodr. 2005. — 350 c. (mamuuue B 6ubaroreke TYCVYP - 51 9k3.)

4.3. O6s13aTesibHbIE YUeOHO-MeTOAUYeCKH e MOCOOH s

1. DneMeHTBl IEKTPOHHON TEXHHMKH: Y4YeOHO-METOANYECKOE MOCOOHe JUIsl CaMOCTOSTEIbHOMN
pabotsl ctyneHToB HampasieHus 210100.62 ¢ mpumepaMu U 3agadyamMu (JUIsl IPAaKTUYECKUX 3aHATHUI).
Yacte 1 / [HaseimoB B. H. - 2013. 78 c. [Onekrponnsii pecypc|] - Pexum moctyna:
https://edu.tusur.ru/publications/3720, cBOOOTHBIA.

2. TBepnotenbHas >IEKTPOHUKA: YUEOHO-METOJUUYECKOE MOCOOUE M0 CaMOCTOSTEIbHON padoTe
CTYJEHTOB C MpHUMepaMu M 3afadyamMu (s NMPAKTUUYECKUX 3aHATUH) JUId HalpaBiI€HUs MOATOTOBKU
210100.62 "DnexTpoHuka u HaHodnekTpoHuka" / JlaBeinoB B. H. - 2013. 148 c. [OnekTponHHbIi pecypc] -
Pexxum noctyna: https://edu.tusur.ru/publications/3568, cBOOOHBIIA.

3. CocraBneHue MaTpUIlbl IPeoOpa30BaHMs CUCTEMbI KOOPAWHAT 3JIEMEHTOM TOYEYHOU CUMMET-
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pun: YueOHO-MeToanuecKoe mocodue k nadoparoproit padore / JlaBioB B. H. - 2017. 15 c. [DnekTpoH-
HBIH pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/6897, cBOOOHBIH.

4. OnmnpeneneHre dKCTpEeMallbHBIX 3HAUYEHUH (DPU3MYECKOTO CBOMCTBA M KPUCTALIOTPaPUIESCKUX
HaIpaBJICHUH X JTOCTKEHUS: YUeOHO-MEeTOANUECKOoe mocooue Kk JabopatopHoii padote/ JlaBsinos B. H.
- 2017. 16 c. [DnexTpoHHsbIii pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/6892, cBoGo-
HBIH.

5. Ompenenenue KpucTamuiorpaduIecKux HAMpPaBICHUN IS 3aJaHHOTO 3HAYCHUS (PU3UIECKOTO
CBOMCTBa BTOPOTO paHra: Y4eOHO-MeTomudecKkoe mocobue k iaboparopHoir padore/ Jlaseimo B. H. -
2017. 16 c. [DnexTpoHHBIN pecypc] - Pexxum gocrtyma: https://edu.tusur.ru/publications/6891, cBOOOIHBIIA.

6. OmnpeneneHne CUMMETPUU KPUCTAJUIa TIPU BHEIIHUX BO3JEHCTBHSIX: YUEOHO-METOAUYECKOE
nocobue k nmaboparopHoii padore / aseimoB B. H. - 2017. 11 c. [DnexTpoHHsI# pecypc] - Pexxum nocty-
na: https://edu.tusur.ru/publications/6890, cBOOOHBIIA.

4.4. ba3pl JaHHBIX, HH(POPMALMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. Hayuno-oOpaszoBatensnbiii moptan TYCVYP, o6ubmuorexka TYCYP, untepHer, penaxrop
"Microsoft PowerPoint"
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