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

PABOYA I [TIPOT PAMMA YUEBHOU JIMCIATIJIMHBI
Hcropusi 1 MeTO10/10rUsl HAYKH U TEXHHKH B 00JIACTH 3J1eKTPOHUKH

YpoBeHb 00pa3oBaHus: BbIcLIee 00pa3oBaHue - MArHCTPaTypa

Hanpasnenue noarotoBku (crenuanbHOCTh): 11.04.04 DiIeKTPOHMKA M HAHOYJIEKTPOHMKA
HanpasnenHocts (po¢uns): KBaHTOBasi n onTHYecKas 3J1eKTPOHUKA

dopma oOyueHUs: OUHaASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: I, Kadenpa r1eKTpOHHBIX NIPUOGOPOB

Kypc: 1

Cemectp: 1

Y4eOus1ii man Habopa 2015 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 1 cemecTp Bcero Ennaunner
1 Jlexnn 18 18 JacoB
2 IIpaxTryeckue 3aHATUA 10 10 4acoB
3 Bcero aymuTopHbIX 3aHATHN 28 28 4acoB
4 W3 HUX B MHTEPAaKTUBHON (hopme 16 16 4acoB
5 CamocTosiTenbHas paboTa 80 80 4acoB
6 Bcero (06e3 sx3amena) 108 108 4acoB
7 OO0m1as Tpy10EMKOCTh 108 108 4acoB
3.0 3.0 3.E

3auer: 1 cemecTp

Tomck 2017
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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-
ctn) 11.04.04 DnekTpoHnKa 1 HAHOSJIEKTPOHUKA, yTBepKAeHHOTO 30 okTs0pst 2014 Toma, paccMoTpeHa 1

YTBEp)KJCHA Ha 3aceJaHuU Kadenpsl «  » 20 roxma, mpotokon No
Pazpabotunku:
npodeccop kad. 11 JI. H. Opnukos
npodeccop kad. OI1 M. M. Muxaiinos

3aBenyroumii o0ecnieunBaromeit kad.
OI1 C. M. lllannapos

PaGouas mporpamma corsiacoBana ¢ pakynbTeToM, NpoUIUpYyIOIeil 1 BeITycKaromen kadeapamu
HaIpaBJICHUS TOJrOTOBKH (CHIEIIUATBLHOCTH).

Hexkan ©@OT A. U. Bopounn
3aBenyromnuii BeITycKaroIen kag.

OI1 C. M. llangapos
DKCIepr:

MpeiceaaTeN b METOIUUECKON KOMHC-
cum kad. OI1 xad. D11 JI. H. Opnukos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
M3YYCHHE UCTOPUIECKOTO MPOIIECCa OTKPHITHS HOBBIX (PU3NUYECKUX SBJICHUMA

1.2. 3agaum qMCHUIINHBI
—  (opMHPOBaHHUS TEOPHUH W 3aKOHOB, MOSBIICHUS OCHOBOIOJIATAIOIINX UICH M TEXHUUECKHX pe-
[IICHUIA, OCHOBHBIX JTAIlOB Pa3BUTHS IIEKTPOHUKH, MUKPOIJICKTPOHUKN U HAHOAJICKTPOHUKHU

2. MecTto mucuuniauHbl B ctpykrype OIIOII

Huctunnuna «VcTopust 1 METOAONOT s HAyKU U TeXHUKHU B obnmacTtu snekrponukn» (b1.6.3) ot-
HocHTcs K 010Ky 1 (6a30Bas yacTsb).

[TpenmiecTBYIOUMMEI TUCIUILIMHAMY, (POPMHUPYIOIIMMH HadallbHbIE 3HAHUS, SBISIOTCS CIEAYIO-
[IME TUCIUIUINHBL: AKTyalbHbIE TPOOJIEMBI COBPEMEHHOM AJIEKTPOHUKH M HAHOAJICKTPOHHKH.

[TocnenyromuyMu AUCHMIUIMHAMU SIBISIIOTCS: IHOCTpaHHBIN A3BIK - AHMIMNACKUI, HOCTpaHHBIM
sa3bIK - Hemerkuii, Matepualibl HETMHEHHOM ONTUKKA U TUHAMU4Yeckol ronorpaduu, [TomynpoBoaHukoBas
ONTOAJIEKTPOHHKA.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUTINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETESHIUI:

—  OK-1 crmocoOHOCTBIO UCTIOIB30BaTh MHOCTPAHHBIN SI3BIK B MMpodeccruoHanbHOl chepe;

— OK-2 cnocoOHOCTBIO UCII0NIb30BaTh Ha MPAKTUKE YMEHUS U HaBBIKU B OPraHU3alUU UCCIIE0 -
BaTeJIbCKUX M MMPOEKTHBIX padoT, B YIPaBICHUN KOJIJIEKTUBOM;

— OK-3 roToBHOCTHIO K aKTUBHOMY OOIIECHHIO C KOJJIErAMU B HAY4HOH, MPOU3BOJICTBEHHON U
COIMATFHO-00IIIECTBEHHOM cdhepax NeaTeTbHOCTH;

— OK-4 ciocoOHOCTBIO aanTUPOBATHCS K U3MEHSIOIUMCS YCIOBUSM, ME€PEOIICHUBATh HAKOII-
JICHHBIHN OTIBIT, aHAJTU3UPOBATh CBOU BO3MOYXKHOCTH;

B pesynbrare usydeHus IUCHUIUIMHBI CTYJEHT JOJDKEH:

— 3HATh OCHOBHBIE 3aKOHOMEPHOCTH UCTOPHUECKOTrO Mpoliecca B HAYKEe U TEXHUKE; MPEANOCHLI-
K/ BO3HUKHOBEHHUS U 3Tallbl HICTOPHUECKOTO Pa3BUTHA B 00IaCTH AIIEKTPOHUKH, MECTO U 3HAYEHHUE DJICK-
TPOHUKHU M HAHOAJIEKTPOHHKH B COBPEMEHHOM MHUPE; OCHOBHBIC HAIIPABJICHUS, HAYYHbBIC IIKOIbI (PyHIa-
MEHTAJIBHOTO M MPUKIAAHOTO HCCIIEAOBaHMS, NMEPEAOBbIE MPOU3BOJACTBEHHBIE NPEANPHUITHS, paboTaro-
mye B 001aCTH IEKTPOHUKH U HAHOZJIEKTPOHUKU; METOJOJIOIMYECKUE OCHOBBI M MIPUHIUIIBI COBPEMEH -
HOM HayKH

— YMeTh T'OTOBHUTH METOJOJIOTHYECKOe OOOCHOBAHME HAYYHOI'O MCCIEIOBAHUS M TEXHHUYECKON
pa3paboTKu B 001aCTH IEKTPOHUKH; IPOTHO3UPOBATh U aHAJTM3UPOBATh COLUAIBHO-IKOHOMUYECKHE, Y-
MaHHUTapHbIE U HKOJIOTUYECKHE TOCIEICTBHS HAYYHBIX OTKPBITHM M HOBBIX TEXHMYECKUX pPEIICHUI B 00-
JIACTH JIEKTPOHMKHU, MUKPO ¥ HAHOBJIEKTPOHUKH

—  BJIa/IeTh HAaBbIKAMU aHAJIM3a U UICHTU(UKAIIUN HOBBIX MPOOJIEM B 001acTel HCCIe0BaHus B
00J1acTH AJIEKTPOHUKU U MUKPO3JIEKTPOHUKH; HAaBBIKAMU METO/I0JIOTHYECKOrO aHaJIW3a HayyHOrO UCClle-
JIOBAHHUS U €0 Pe3yJIbTaTOB

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0€MKOCTh JUCHUIUINHBI cocTaBisieT 3.0 3aueTHBIX eIMHMILIbI U IIPEJCTaBIeHa B Ta0uu -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
1 cemectp
AynuTopHble 3aHATUSA (BCETO) 28 28
Jleknun 18 18
[IpakTrueckue 3aHATHS 10 10
W3 HUX B HHTEpaKTHBHOU (opMme 16 16
CamocrosTenbHas paboTa (Bcero) 80 80
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[TpopaboTka JIEKITMOHHOTO MaTepraia 7 7
CaMocTosTENIbHOE N3yUEHUE TEM (BOIIPOCOB) 63 63
TEOPETUYECKOI YacTu Kypca
[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 10 10
Bcero (0e3 3x3aMeHa) 108 108
OO6mmas Tpy10eMKOCTh 4 108 108
3auetHbie EnuHUIBI 3.0 3.0
5. Conep:xaHue TUCHMILIMHBI
5.1. Pa3nenbl AMCUMILIMHBI M BUABI 3aHATHI
Pazniensl IUCUUIUTMHEI ¥ BUABI 3aHATUH IPUBEACHBI B Tabmuiie S.1.
Tabmuma 5.1 — Pa3aensl AMCIMIIMHBI U BUABI 3aHITUN
2]
= =
=
5 - ) 2 =
S b s S o = 5
= 2 i S = 9 =
Hazsanus pas3aeiioB JUCHUIIINHBI 5 5 5 E’; 9 % %
= 2 ; 50 z
= 2 23 g3
- g8 Te sE
E | Z
@)
1 cemectp
1 Beenenmne 2 0 1 3 OK-1, OK-2,
OK-3, OK-4
2 BO3HUKHOBEHHE UCH aTOMHOM U KBaHTO- 2 2 13 17 OK-1, OK-2,
BOH (U3HUKH OK-3, OK-4
3 BO3HUKHOBEHHUE U pa3BUTUE JUCKPETHOMN 2 2 17 21 OK-1, OK-2,
MTOJIYIIPOBOJJHUKOBOW 3JIEKTPOHHUKHU OK-3, OK-4
4 VlarerpanbHasi MUKPO3JIEKTPOHHUKA 4 2 17 23 OK-1, OK-2,
OK-3, OK-4
5 Tlpennochbuiku U pa3BUTUE ONITUYECKON U 4 2 14 20 OK-1, OK-2,
KBAHTOBOH AJIEKTPOHUKH OK-3, OK-4
6 BO3HMKHOBEHHE U MEPCHEKTUBBI PA3BUTHS 4 2 18 24 OK-1, OK-2,
HAaHOTEXHOJIOTUU U HAHODJIEKTPOHUKHU OK-3, OK-4
Hroro 3a cemectp 18 10 80 108
Hroro 18 10 80 108
5.2. Conep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIIUSIM)
ConeprkaHne pa3IesoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEACHO B Tabmmie 5.2.
Tabmuua 5.2 - Cogep:kaHue pa3aesoB AUCHUILUIHH (TIO JEKIUSIM)
3 =
: | &%
ConepxaHue pa3iesioB TUCIUIUIMHBI IO = >
HazBanus pa3zziesnos Aep pasi et - =1 E
JIEKIHSIM 2 s 2
=3 g =
a Q2
~ S
1 cemectp
1 Beenenue OcHOBHBIE 3aKOHOMEPHOCTH UCTOpUYE- 2 OK-1, OK-
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CKOTO TIpoIlecca B HayKe U TEXHUKE;
MPEANOCHIIKA BOSHUKHOBEHUS U 3TaITbI
HCTOPUYECKOTO pa3BUTHUA B 00JacTH
AIEKTPOHUKHU

Htoro

2, OK-3,
OK-4

2 Bo3HUKHOBEHME HIed aTOMHOU 1
KBaHTOBOW (hU3UKHU

Bo3HukHOBEHHE aTOMHOH U siiepHON (hu-
3UKHU: OTKPBITUE PEHTIeHa, OTKpbITHE [1.
n M. Kropu, OTKpbITHE KBAHTOB

Hroro

OK-1, OK-
2, OK-3,
OK-4

3 BO3HUKHOBEHUE U pa3BUTHE
JUCKPETHOH NOJIyIIPOBOAHUKOBON
3JIEKTPOHUKHU

N300peTenne TOYeIHOTO TPAH3UCTOpA.
N300peTenne miocKoCTHOro OUIOISPHO-
ro Tpansucropa. [Ipennoceuiku mossie-
HUS TPaH3UCTOPOB. McTopus pasBuTHA
MOJIEBBIX TPAaH3UCTOPOB. McTopus pa3Bu-
TSI CEPUITHOTO MTPOU3BOJICTBA TPAH3UCTO-
poB

HUroro

OK-1, OK-
2, OK-3,
OK-4

4 VnTerpanbHasi MUKPOIJIEKTPOHUKA

[IpennocelIky MOsBICHUS] MUKPOIJIEK-
TpOHUKH. TpeOoBaHNs MUHUATIOPU3ALINU
AJIEKTPOPATHOIIEMEHTOB CO CTOPOHBI
pa3paboTunkoB anmnaparypbl. OCHOBBI
Pa3BUTHSI TEXHOJIOTHH MUKPOAJIEKTPOHH-
KH. OTarbl Pa3BUTHA MHUKPOJJICKTPOHUKH
HcTopus co3nanus MUKPOAIIEKTPOHHUKH.

HUroro

OK-1, OK-
2, OK-3,
OK-4

5 IIpeanocslku U pa3BUTHE
ONTUYECKON U KBAHTOBOH
AIEKTPOHUKHU

3apox/IeHHE TEOPETUIECKUX OCHOB OITHU-
YECKOH M KBAHTOBOM 3JIEKTPOHUKHU. Pabo-
ThI A. Ditnmreitna, A.I'. Cronerosa, I1.
JHupaxa, B.A. ®abpukanTa, A.M. [Ipoxo-
poBa, H.I'. bacosa. [IpakTtuueckas peanu-
3a1us UIe KBaHTOBOM 3J1eKTpoHUKH. Co-
3/IaHHE TIEPBOTO MOJIEKYJISIPHOTO KBAHTO-
Boro reHepartopa. Co3aHue a3epos

HUroro

OK-1, OK-
2, OK-3,
OK-4

6 Bo3HukHOBEHUE U TMEPCICKTUBLI
Pa3BUTHUA HAHOTCXHOJIOTUHU U
HaHOJ3JICKTPOHUKH

[Ipeanocslnku 3apoXkKIeHUsI HAHOTEXHO-
JIOTWW W HaIlpaBJeHUs X pa3Butus. Mc-
TOpHUs CO3/IaHUsI METOI0B HAHOAUATHO-
CTUKH U MAaHUITYJINPOBAHUS OT/EIbHBIMHU
aroMamMu. PaGoThl pOCCUICKUX YUEHBIX B
00JIaCTH CO3/1aHMsI HAHOCTPYKTYP U HaHO-
JJIEKTPOHUKH, MECTO U 3HAYECHUE DIIEK-
TPOHUKH U HAHOMJIEKTPOHUKH B COBpE-
MEHHOM MUpPE

HUroro

4

OK-1, OK-
2, OK-3,
OK-4

Hroro 3a cemectp

18

5.3. Paznenbl AMCHUILIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecnneynBaeMbIMU (MOCJAEAYIONIUMH) JUCHUTIIMHAMUI
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3H C 00€CTICUMBAOIIMME (TTPEABIAYIIUMA) H
obecrnieunBaeMbIMHU (TTOCJIETYIONMMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.
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Tabmuua 5.3 - Pa3nensl AUCHUIUIMHBI M MEKIUCIUILUTHHAPHBIC CBSI3U

No pa3nenoB JaHHOM NUCHMIUIAHGL, I KOTOPBIX HEOOXO0IUMO
HanMeHOBaHME TUCIHMILINH U3yueHue 00eCIeunBaroUX U 00eCeYnBaeMbIX JUCIUILTUH

1 2 3 4 5 6

HpC,Z[HICCTBYIOIJ_II/IC JAUCITUITIINHBI

1 AktyasibHbIe TPOOIEMbI COBPEMEHHOM
IEKTPOHUKHU U HAHODJIEKTPOHUKH

- - - - +

[Tocaenyromuye TUCITUTITUHBI

1 HocTpaHHbIH S3bIK - AHMIMACKUI + +
2 UnocTtpanHbii a3bIK - Hemenkuii + +
3 Marepuaibl HEJIMHEHHOW ONTUKYU U . . 4
JUHAMHYECKOH ronorpaduu
4 TTomynpoBOIHUKOBAST ONTOSIEKTPOHHU-
YHPOBOA p + + + +

Ka

5.4. CooTBeTCTBHE KOMIIETEHIUI, GOPMUPYEMBIX NPU U3Yy4YeHUH TUCHUTIINHBI, U BUA0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MPU HM3YUYEHUH IWUCHUIUIMHBI, ¥ BHJIOB 3aHATHU
MpeICTaBICHO B Tabmuiie 5.4
Tabmuma 5.4 — CooTBEeTCTBHE KOMIIETCHIIUN U BUJIOB 3aHITUH, (POPMHUPYEMBIX TIPU W3YYEHHUH TUCIIHILIH -
HBI

Bunrwl 3ansatuit

@DOpMBI KOHTPOJIA

Komnerenimu
Jlexun

+ | [IpakTHdeckue 3aHATHS
+ | CamocTrosiTenbHas pabota

OK-1 + KoHCIIeKT caMOITOArOTOBKH,
Ompoc Ha 3aHsTHAX, Pedepar,
OTYer 10 MPaKTUIECKOMY 3aHsI-

THUIO

OK-2 + + + Koncnekr caMonoaroToBky,
Omnpoc Ha 3ansTusX, Pedepar,
OT4YeT Mo MpaKTUYECKOMY 3aHs-
THIO

OK-3 + + + KoncnekT caMonoaroToBky,
Omnpoc Ha 3ansTHAX, Pedepar,
OT4YeT Mo MpaKTUIECKOMY 3aHsI-
THIO

OK-4 + + + KoHcmeKT caMonoAroToBKY,
Omnpoc Ha 3ausaTusX, Pedepar,
OT4eT no NpakTUYECKOMY 3aHsI-
THIO

6. UaTepakTuBHBIC MeTOABI M (OPMbI OPraHU3ALHMHN 00yUCeHHS
TexHONI0ruM MHTEPAKTUBHOIO 00Y4EHHUs IIPpU Pa3HbIX (popMax 3aHATHH B yacax MpPUBEJCHBI B Ta-

CornacoeaHa Ha noprane Ne 18883 6



omuane 6.1

Tabmura 6.1 — TexHOIOTHH MHTEPAKTUBHOTO O0yUYEHHs MPHU Pa3HbIX (popmMax 3aHATHH B yacax

WuTepakTuBHbIE pakTHdeckue | MIHTepakTuBH
MeTtobl Bcero
3aHATHUS BI€ JICKIINU
1 cemectp
[Ipe3enTanuu ¢ HCIOIB30BAHUEM 8 8
CJIaliIOB C 00CYXKAEHUEM
Pemenne cutyalMOHHBIX 3a1a4 8 8
Hroro 3a cemectp: 8 8 16
Hroro 8 8 16
7. JIabopaTopHblie padoThI
He npenycmorpeno PYII

8. lIpakTHYeckue 3aHATHSA (CEMUHAPHI)
HanmMeHnoBaHnue npakTUUeCKUX 3aHATUH (CEMHUHAPOB) MpUBEIeHO B Tabmmie 8.1.
Tabmuua 8. 1 — HanmeHoBaHue MPaKTUYECKUX 3aHATHI (CEMUHAPOB)

8 Y =
I -
: | i3
HanmeHnoBanue npakTHUECKUX 3aHATHI g > O
HasBanus paznenos 2z =
(cemmnHapoB) 2 g 2
= . =
2 o 2
= S
1 cemectp
2 Bo3HUKHOBEHHE HASH aTOMHON 1 Bo3ankHOBEHME HMIe aTOMHOHM 1 KBaHTO- 2 OK-1, OK-
KBaHTOBOH (pu3uKH BOI (hr3uku. Bo3HUKHOBEHUE U pa3BUTHE 2, OK-3,
KBaHTOBOW (pU3MKHU TBEPJOTO TeIIa OK-4
Hroro 2
3 BO3HUKHOBEHHUE U pa3BUTHE Bo3HunKHOBEHUE U pa3BUTHE TUCKPETHOM OK-1, OK-
JUCKPETHOH NOJIyIIPOBOAHUKOBOM IIOJIYIIPOBOJHUKOBOU JIEKTPOHUKHU 2, OK-3,
3JIEKTPOHUKHU Wroro 2 OK-4
4 VarerpanbHas MUKPOJIEKTpOHUKA | MIHTerpaibHas MUKPO3JIEKTPOHUKA OK-1, OK-
Htoro 2 2, OK-3,
OK-4
5 IIpeanocslku U pa3BUTHE [IpeanocsUIky U pa3BUTHE ONTUYECKON U 2 OK-1, OK-
ONTHYECKOM M KBAaHTOBOM KBAHTOBOM 3JIEKTPOHUKH 2, OK-3,
JIEKTPOHUKHU Hroro P OK-4
6 BO3HMKHOBEHME U NIEPCIIEKTHUBbI Bo3HUKHOBEHME U NIEPCIIEKTUBBI Pa3BU- OK-1, OK-
Pa3BUTHS HAHOTEXHOJIOTUU U THSI HAHOTEXHOJIOTMU Y HAHODJIEKTPOHU- 2, OK-3,
HaHOMJIEKTPOHUKU KU1 OK-4
Hroro 2
Hroro 3a cemectp 10

9. CamocrosiTesibHasi padoTa
Bunel camocTosTenbHOM paboThI, TPYIOEMKOCTh U (POPMHpPYEMbIE KOMIIETEHIIUH IIPEICTABICHbI B

Tabimiie 9.1.
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Tabmuia 9.1 - Buasl caMoCTOSTETbHON paboThI, TPYIOEMKOCTh U (pOpMUpPYEMbIe KOMIIETCHLIUU

Marepuana

3 @]
2 7 E
Q ==t
o ) O =
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos z 7 &5 @OpMBI KOHTPOJIA
paboThI B s 2
= c, =
a o 2
~ S}
1 cemecTp
1 Beenenune [TpopaboTka JIEKITMOHHOTO 1 OK-1, KoHcnexT caMonoaroros-
Marepuaia OK-2, KU1
Hroro 1 OK-3,
OK-4
2 Bo3nukHoBeHue uaet | [loaroroBka k mpakTuye- 2 OK-1, KoHcnekT camomnoaroTos-
aTOMHOW M KBAaHTOBOM CKHUM 3aHSITUSIM, CEMUHA- OK-2, k#, OTYET 1O MpaKTUye-
(1036370951 pam OK-3, CKOMY 3aHsTHIO, Pedepar
K-4
CamocTosTenbHOE U3yye- 10 0
HUE TeM (BOMPOCOB) Teope-
THUYECKOM 4acTH Kypca
[TpopaboTka JIEKITMOHHOTO 1
Marepuaia
Hroro 13
3 Bo3HUKHOBEHHE 1 [ToaroroBka k mpakThye- 2 OK-1, KoncriexT caMoI1iororos-
pa3BUTHE AUCKPETHOU CKHM 3aHSTUSAM, CEMHHA- OK-2, ku, Onpoc Ha 3aHATHUX,
MOJTYTIPOBOJHUKOBOM pam OK-3, OTyeT 1o NpakTUYECKOMY
JIEKTPOHUKU K-4 aHsTuto, P aT
HIEKTPO CamocTtosiTenbHOE H3yue- 14 0 3 i0, Pecpep
HUE TeM (BOMPOCOB) Teope-
THUYECKOM 4acTH Kypca
[TpopaboTka JIEKITMOHHOTO 1
Marepuaia
Hroro 17
4 UnTerpanpHas [ToaroroBka K mpaxkTu4e- 2 |OK-I, Koncnexkr camonoaroros-
MHKPOIJIEKTPOHUKA CKHUM 3aHSATHSAM, CEMHUHA- OK-2, ku, Onpoc Ha 3aHATHUIX,
pam OK-3, OT4eT Mo NPaKTUYECKOMY
K-4 aHsTuto, P aT
CamocTosiTenbHOE H3yde- 14 0 3 i0, Pecpep
HUE TeM (BOMPOCOB) Teope-
THUYECKOM 4acTH Kypca
[TpopaboTka JIEKITMOHHOTO 1
Marepuaia
Hroro 17
5 Ilpeanocwbuiku u [ToaroroBka k mpakTuue- OK-1, KoHcnexT caMonoaroros-
pa3BUTHE ONTHYECKONW U | CKUM 3aHSATHUSIM, CEMUHA- OK-2, ku, Onpoc Ha 3aHATHUIX,
KBaHTOBOM JJIEKTPOHUKHU | paMm OK-3, OT4eT Mo NPaKTUYECKOMY
K-4 aHsTuto, P aT
CamocTosiTenbHOe H3yde- 10 0 3 i0, Pecpep
HUE TeM (BOMPOCOB) Teope-
THUYECKOM 4acTH Kypca
[TpopaboTka JIEKITMOHHOTO 2
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Uroro 14
6 Bo3HukHOBEHUE U IToaroroBka K npaxkTuye- 2  |OK-1, Koncnexr camonoaroros-
NEPCIIEKTUBBI Pa3BUTHSL | CKUM 3aHSATHUSIM, CEMHHA- OK-2, ki, Onpoc Ha 3aHATHIX,
HAHOTEXHOJIOTUHU U pam OK-3, OT4eT Mo NpaKTUYECKOMY
HaHODJIEKTPOHUKHU CaMOCTOSITEBHOE H3yte- 15 OK-4 3ansTHIO, Pedepar

HHE TeM (BOIIPOCOB) TEOpE-

TUYECKOM YacTu Kypca

[TpopaboTka JIEKITMOHHOTO 1

MaTepuana

Hroro 18
Hroro 3a cemectp 80
Hroro 80

10. KypcoBasi pa6oTta (IIpoeKT)
He npenycmorpeno PYII

11. PeiiTuHroBasi cucreMa JJisi OlIEHKH YCIIeBA€eMOCTH CTYA€HTOB

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — baniapHbIe OLIEHKH TSI JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
. MaxkcuManbHbIN MaxkcumMalbHBIN
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ |  ©0am 3a nepuoa
JESITENbHOCTH mexnay 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
1 cemectp
Koncnekr camonoaroros- 3 3 3 9
KH
Omnpoc Ha 3aHATHIX 10 10 10 30
OTyer 1o NpakTUIECKOMY 6 6 6 18
3aHATHIO
Pegepar 14 14 15 43
Hroro makcumym 3a nepu- 33 33 34 100
on
Hapacratomum urorom 33 66 100 100
11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT OasioB B OLIGHKH 32 KOHTPOJIbHBIE TOUKH MPe/ICTaBiIeH B Tabmue 11.2.
Tabmuma 11. 2 — ITepecuet 6aJuTOB B OIIEHKH 32 KOHTPOJIBHBIE TOYKH
baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% oT MakcuMabHOK cyMMBI OamioB Ha naty KT 5
Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiioB Ha aaty KT 4
Ot 60% 1o 69% oT MakcuMaIbHOM CyMMBI OaiToB Ha aaty KT 3
< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT 2

11.3. Ilepecyer cymMMbI 02/1710B B TPAAULHOHHYIO M MEKIYHAPOIHYIO OLCHKY
[Tepecuer cymMbl 0aJljIOB B TPAAULIMOHHYIO U MEXIYHApOIHYIO OLIEHKY NPEJCTABIEH B TaOIuLe
11.3.
Tabmuua 11. 3 —IlepecueT cymmbl 6AJJIOB B TPAJAULIMOHHYIO U MEXIYHAPOJIHYIO OLIEHKY

Onenka (I'OC) Onenka (ECTS)

Hrorosas cymma 6asmios,
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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. Mapromun B. 1., Kabpes B. A., JIykpsnos I'. H., Tynuk B. A. BBeneHrue B HaHOTEXHOJIOTHIO:
YyeOuuk. — CII6.: WzparensctBo «Jlawp», 2012. — 464 c. [DOnektpoHHsli pecypc]. -
http://e.lanbook.com/books/element.php?pll 1d=4310

2. Kucenes I'. JI. KBanToBas u onTHueckas >JIeKTpPOHHUKA: YueOHOe mocodue. 2e u3A., UCIp. U
mon. — CII6.: WspmarenbctBo «Jlamp», 2011. — 320 ¢ [DnexTpoHHbld pecypc]. -
http://e.lanbook.com/books/element.php?pll id=627

3. CasenbeB U.B. Kypc obmieit pusuku: Yueobnuk. B 3-x TT. T.3. KBanroBas ontuka. ATomHas
¢uzuka. Ousnka TBepaoro tena. Ousnka sapa u anemeHTapHbix yactui. 10-e uza. Crep. — CII6.: U3na-
TenbCTBO «Jlauby, 2011. — 320 c. [DnekTponHsIil pecypc]. - https://e.lanbook.com/book/2040#book name

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. AwmnoHn fl. KBaHTOBas 2IEeKTpOHHKA M HEeNWHEHHAs ontuka: [lep. ¢ anri. / A. Spus; mep. A. A.
bapei6un, nep. 0. H. T'opun, nep. A. U. Cokomnos, niep. JI. T. Tep-MaptupocsH, pen. nep. O. I'. Bennuk,
pen. niep. . N. Xanun. - M.: CoBerckoe paauo, 1973. - 454[2] ¢ (manmumne B 6ubmmoreke TYCYP - 6
9K3.)

2. IHanmapoB B. M. OcHOBBI (pu3nuecKoil U KBaHTOBOW ONTUKU: yueOHOE mocoOue Aiisi By30B
/B. M. lllangapos; denepanbHOE areHTCTBO MO 00pa3oBaHuio, TOMCKUI rOCyIapCTBEHHBIH YHUBEPCUTET
CUCTEM YIpaBieHUs U paguodinekTpoHuku. - Tomck: TYCVYP, 2005. - 258 c. - ISBN 5-86889-228-3 (na-
nugue B onbmmoreke TYCVYP - 27 5k3.)

12.3 YyeOHO-MeTOAUYECKHE ITOCOOUSH

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus
1. Hcropus u METOIOJOTUS HAYKU U TEXHMKH B 00JAaCTH 3JIEKTPOHUKU: MeToanyeckue ykasa-
HUS K TIPAKTUYECKUM 3aHATHUSAM H [0 CAMOCTOSATENBHON paboTe s CTYJCHTOB HalpaBieHus «JIEeKTpo-
HUKa ¥ HaHOYNEeKTpoHUKay / OpmukoB JI. H. - 2015. 11 c. [DnekTponHslii pecypc] - Pexxum moctyna:
https://edu.tusur.ru/publications/5875, nara oopamenus: 26.04.2017.

12.3.2 YuyeOHO-MeTOAMYECKHE TOCOOUS ISl JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU 310POBbSA
Y4eOHO-MeTOqUECKHe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oydaromumxcs
U3 4YKCcia UHBAJIUAOB NPEIOCTaBIAIOTCA B (opMax, aJalTUPOBAHHBIX K OTPAHUYEHUSIM HX 310pOBbS U
BOCTIpUATHS WH(POPMALIUH.

JIJ1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeYaTHON (hopMe YBEITMUEHHBIM MIPUGTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

JlJ1s1 I ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTEJLHOT0 anmapara:
- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

CornacoeaHa Ha noprane Ne 18883 10




- B Ie4aTHOU hopme.

12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIEC, IOMCKOBbIE CHCTEMBbI B Tpedyemoe
NporpaMMHoe odecrneyeHue

1. OO6pa3oBaresbHBINA IOPTAJ YHUBEPCUTETA, OMOIMOTEKA YHUBEPCUTETA.

2. Microsoft PoweRoint amst mpoBeneHust IeKIuit

13. MarTepuajibHO-TEXHHYeCKOe o0ecredyeHue QU CHUNINHbI
13.1. O6mue TpedoBaHNS K MATEPHATbHO-TEXHUYECKOMY O0ecreYeHU 0 TN CHUTITHHbI

13.1.1. MaTepuabHO-TEXHMYECKOe 0O0ecrevyeHue /sl JIEKIMOHHbIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILETro KOHTPOJISl M IPOMEXKYTOUHOM aTTecTallui UCIIOIb3yeTCsl yueOHas ayIuTopusi, C KOJIMYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHo#l meOenbto. MMeroTes
HaIJIAHbIE TOCOOMS B BUJIE MTPE3CHTALIMI 110 JIEKIIMOHHBIM pa3/iesiaM TUCIUITIHHBI.

13.1.2. MaTepuaJbHO-TEXHHYECKOe oOecnedyeHue I NPAKTHYECKUX 3aHATHI
Jliis mpoBefieHnsl MPaKTHUECKUX (CEMUHAPCKUX) 3aHATHH UCTob3yercst yueOHas ayaquropusi. Co-
cTaB obopynoBaHus: YueOHast MeOenb; Jlocka MarHuTHO-MapKepHast -1 mT.;

13.1.3. MaTepuaJbHO-TeXHUYECKOe O0ecIedeHre I CaMOCTOATEIbHOH padoThl
st caMocTosITeNIbHOM pabOThI UCMIOJIB3YeTCs y4ueOHasi ayauTopusi (KOMITBIOTEPHBIN KJlacc), pac-
nojoxeHHas 1o aapecy 634034, r. Tomck, yn. Bepummnauna, 74, 1 stax, aya. 100. CoctaB o0opynoBaHus:
yueOHast Mmebeinb; komnbioTepsl kiacca He Hike [IDBM INTEL Celeron D336 2.81Tw. - 4 miT.; KOMITbIO -
tepol noakmoueHbl k ceth UHTEPHET u o0ecreunBarOT AOCTYN B AJIEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCHUTETA.

13.2. MaTtepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUILTHHBI VIS JIMI ¢ OTPAHHYCHHBIMU
BO3MO’KHOCTSIMH 3710POBbSI

OcBoenne nucuuruinHbl gunaMu ¢ OB3 ocyiecTBiIseTcsl ¢ UCONb30BAHUEM CPEACTB 0O0ydeHUs
00II1ero U CIenUaIbHOI0 Ha3HAYCHUS.

[Tpu oOy4eHUH CTYACHTOB ¢ HAPYHIEHUSIMHU CJIyXa MPEIyCMOTPEHO MCIOIb30BaHUE 3BYKOYCHIIH-
BAIOIICH amnmapaTypbl, MYJbTUMEIUUHBIX CPEACTB M JPYTrUX TEXHUYECKHUX CPEJICTB IpHUEMa/TIepeaadn
yaeOHOM MHpOopMAIMK B TOCTYIMHBIX (opMax JUisi CTYACHTOB C HAPYIICHUSMHU CIyXa, MOOUIBLHOU CHCTe-
MBI O0Y4eHHsI ISl CTYACHTOB C MHBATUAHOCTHIO, MOPTATUBHOM MHAYKIITMOHHOW CHUCTEMBI. YueOHas ay/u-
TOpHS, B KOTOPOMl 00ydaroTCsl CTYACHTHI C HAPYIICHUEM CIyXa, 000pyI0oBaHa KOMITBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOW, BUJICOTEXHUKOW, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 0OydeHUHU CTYACHTOB ¢ HAPYLIEHUSIMU 3PEHUSIMU TIPEAYCMOTPEHO UCIIOIB30BAHUE B JIEKIIH-
OHHBIX M y4EOHBIX ayIUTOPHUSIX BO3MOXXHOCTH MPOCMOTpA YAAJECHHBIX OOBEKTOB (HAIpUMEpP, TEKCTa HA
JIOCKE WJIM CJIaiiJla Ha HKpaHe) MpU MOMOILU BUICOYBEIUYUTENEH 17151 yIaJIEeHHOTO TPOCMOTpa.

[Ipu oOyueHHH CTYJICHTOB ¢ HAPYIUIEHUSIMH ONMOPHO-IABUIaTEJbLHOI0 ANMAPATA HCIOJB3YIOTCS
albTEpPHATUBHBIE YCTPONCTBA BBOJAA MH(GOpPMAIUU U JAPYTrUe TEXHUYECKUE CPEICTBA MpueMa/mepenadn
yueOHOM mHbOpMAIMK B HOCTYHNHBIX (hOpMax IS CTYACHTOB C HAPYUIEHUSMH OMOPHO-IABUTATEIHLHOTO
amnmnapara, MOOMIIEHOM CUCTEMBI OOYUEHUS TS JIFOJIEH ¢ MHBAIHMIHOCTBIO.

14. ®oHa OLEHOYHBIX CPEACTB

14.1. OcHoBHbIE TPeOOBaHMSA K (POHIY OLIEHOYHBIX CPEICTB U METOANYECKHE PEKOMEHIAIUH
@DOHJ OIIEHOYHBIX CPEJCTB U THIIOBbIE KOHTPOJbHBIC 3aJaHMsI, UCTIOIb3yeMbIe I OLIEHKH Chop-
MHPOBAHHOCTH M OCBOECHUS 3aKPEIICHHBIX 32 JUCIUIUIMHOM KOMMETEHUIHMN MpU MPOBEACHUU TEKYIIEH,
MIPOMEKYTOYHOMN aTTeCTallMU MO JUCIHUILTUHE MPUBEICH B MPUIIOKEHUH K paboueil mporpamme.

14.2 TpeGoBanusi K (pOHIY OLEHOYHBIX CPEACTB JIf JHUI[ C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbA
I[JISI CTYACHTOB C MHBAJIMJHOCTBHIO MTPECAYCMOTPCHBI JOIMOJIHUTCIIBHBIC OCHOYHLIC CPECACTBA, ICPe-
YeHb KOTOPBIX YKa3aH B TaOJUIIE.

Tabiauna 14 — lonoTHUTeIbHBIE CPeICTBA OLCHUBAHMS 1JIsl CTYICHTOB C HHBAJTHIHOCTBIO

KaTeFOpI/II/I CTYACHTOB BI/II[I)I JOIIOJTHUTCIBHBIX OLICHOYHBIX q)OpMBI KOHTPOJIA U OICHKH
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CpCaACTB

pe3yabTaToOB 00yUEHUS

C napyumeHusMu
ciryxa

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIieCTBEHHO MUCHMEHHAS
poBepKa

C napymeHusMu
3peHus

CobecenoBanue 1o BOIPOCAM K 3a4eTy,
OTIPOC TIO0 TEPMUHAM

HpCI/IMyIJ_ICCTBCHHO YCTHasd MMpoOBCPKa

(MHIMBUAYATIBHO)

C napyueHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE PabOTHI, BOIPOCHI K
3a4eTy

HpCI/IMyme(:TBeHHO JUCTaHIITMOHHBIMHA

METOAaAMU

C orpaHuuYeHHUSIMH 110
OO0IIeMeTUITUTHCKIM
MOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIE
paboThl, BOMIPOCHI K 3a4ETy,
KOHTPOJIbHBIC Pa0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEpPKA
METOJIaMH, UCXO/ISl U3 COCTOSTHUS
00ydaronierocst Ha MOMEHT IPOBEPKHU

14.3 MeToau4ecKue peKOMEHIANMH 110 OLEHOYHBIM CPeICTBaM JIsl JIMI ¢ OTPAHNYCHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

Jns crynentoB ¢ OB3 npenycmarpuBaercs AocTynHas popMma NpeIoCTaBIeHHs 33/1aHUi OLIeHOY -
HBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHo# (opme;

- B Ie4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METOJIOM YTEHHSI ACCUCTEHTOM 3aJIaHus BCIIYX;

- IIPEJOCTABIICHUE 3a/1aHUs C UCIIOJIb30BAaHUEM CYPIOINIEPEBOA.

CryneHTaM C MHBJIWAHOCTBIO YBEJIMYMBAETCS BPEMsl Ha IMOJIOTOBKY OTBETOB Ha KOHTPOJIbHbBIE
BOMPOCHI. J{JIst TAKMX CTYAEHTOB MpeayCMaTpUBAETCs JOCTYyMHas (popMa mpeaocTaBIeHUs] OTBETOB Ha 3a-

JaHus1, a MMCHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HA0Op OTBETOB C MUCIOJIH30BAHUEM YCIIyT ACCHCTEHTA,;

- NpEICTaBICHUE OTBETOB YCTHO.

[Iponenypa oneHWBaHUS PE3yJAbTATOB OOYUEHHS MHBAIHIOB IO JUCIHUILIMHE MPEIyCMaTpHBAET
npegocTaBieHre nHpopManuu B popMmax, aaanTHPOBAHHBIX K OTPAHUYEHHSIM UX 37I0POBbsI U BOCIIPUATHS

UH(pOpPMALINH:

JL1s1 JIMI ¢ HAapyIIeHUsIMM 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAapyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JI1s1 1M1 ¢ HApyIIeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

[Tpu HEoOxomMMOCTH /17151 00YYAIOIIUXCS ¢ MHBAIUIHOCTBIO MPOILEIypa OLICHUBAHUS PE3yIbTaTOB
00y4eHUs1 MOXKET MMPOBOIUTHCS B HECKOIBKO ITAIOB.
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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
Hcropust u MeTo10J10TUsl HAYKH ¥ TEXHUKHU B 00/1aCTH 3J1eKTPOHUKH

YpoBeHb 00pa3oBaHMs: BbICcIIee 00pa3oBaHue - MATHCTPATypa

HarmpaBnenue noarotoBku (cneruanbHOCTh): 11.04.04 DiieKTPOHMKA M HAHOJIEKTPOHHKA
Hanpasnennocts (npoduip): KBanToBasi 1 onTHYeCKAs 3JIeKTPOHUKA

®opma 0OyueHus: OUHast

@axynbreT: @IT, PakyabTeT JJIEKTPOHHON TEXHUKH

Kadenpa: 11, Kadenpa 31eKTpPOHHBIX TPUOOPOB

Kypc: 1

Cemectp: 1

YueOnslii 1an Habopa 2015 roga
PazpaboTunku:

— mpodeccop kad. D11 JI. H. Opnukos

— mpodeccop kad. 11 M. M. Muxaiinos

3auer: 1 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

Kon dopMynupoBKa KOMIIETEHIIUU Oranbl GOpPMUPOBAHUS KOMITETEHITUI
OK-4 CIIOCOOHOCTBIO aJaTUPOBATHCA K U3MEHSIO- JlomkeH 3HaTh OCHOBHBIE 3aKOHOMEPHOCTHU
IIMMCS YCIIOBUSIM, NIEPEOIICHUBATh HAKOIUIEH- | HICTOPHYECKOTO MPoLiecca B HAyKe M TEXHU-
HBIH OMBIT, aHAJIM3UPOBATH CBOM BOSMOXKHOCTH | K€; MIPEANOCHUIKA BOSHUKHOBEHUS U 3Tallbl
HUCTOPUYECKOT BUTUS B TH DJIEK-
OK-3 TOTOBHOCTBIO K aKTHBHOMY OOIIEHHIO C KOJUTe- | 1 OPAICCKOTO pas obnacty 3¢
o " TPOHUKH, MECTO U 3HAYCHHUE AIIEKTPOHUKH
ramMy B Hay4YHOMU, IPOU3BOICTBEHHOM U COLIH- P ’ p
. U HaH KTPOHHUKH B COBPEMEHHOM MHPE;
aIBHO-00IIECTBEHHOH cepax AesaTeIbHOCTH AHOSJICKTPO COBPEMCHHO pe;
OCHOBHBIEC HAlpaBJICHUS, HAY4YHbIE IIKOJIbI
OK-2 CIIOCOOHOCTBHIO HCIIOJIb30BATh HA MPAKTUKE (yHIaMEHTaTBHOTO M MPUKIATHOTO HCCIe-
TENbCKUX U MPOCKTHBIX paloT, B YIPAaBICHHH | rpenpusTHs, PabOTAIOMIHE B 06/IACTH
KOJJIEKTHBOM ANIEKTPOHUKH ¥ HAHODJICKTPOHHUKHU; METO-
OK-1 CIIOCOOHOCTBIO UCIIOIb30BaTh HHOCTPAHHBIN AOTOTHICCKHUE OCHOBEI M IPHHITHITHI

SI3BIK B IPOQ)eCCHOHATBHOMN cepe

COBPEMEHHOM HAYKH;

Jlo/KeH yMeTh TOTOBUTH METOJ0I0TUYE-
CKO€ 000CHOBAaHUE HAyYHOT'O UCCIIEI0Ba-
HUS U TEXHUYECKON pa3paboTKu B 00JIaCTH
AJIEKTPOHMKH; IPOrHO3UPOBATh U aHAIMU3H-
pPOBaTh COLMATBHO-3KOHOMUYECKHE, TyMa-
HUTAPHBIE U FKOJIOTUYECKHUE MTOCIIEACTBUS
HAYYHBIX OTKPHITUN M HOBBIX TEXHUYECKHUX
peleHuii B 00JIaCTH EKTPOHUKH, MUKPO
Y HAHODJICKTPOHUKH;

JlomkeH BiaieTh HaBbIKaMU aHaIu3a v
UICHTU(HUKAINN HOBBIX Mpo0IieM u o0a-
CTel UCCIeI0BaHus B 00J1aCTH AIIEKTPOHU-
KA ¥ MUKPO3JIEKTPOHUKHU; HABBIKAMHU METO-
JI0JIOTMYECKOT0 aHaAJIM3a HAy4HOTO HccIle-
JIOBaHUS U €r0 Pe3yNbTaToB;

OO0me XapaKTepUCTUKU TOKa3aTeeid M KPUTEPHEB OIICHWBAHMS KOMIIETEHIIM Ha BCEX JTamax
NpUBENICHBI B Ta0OmuIe 2.
Tabmuia 2 — O0mue XapaKTepUCTHKH TTOKa3aTesed U KPUTEPUEB OLICHMBAHUS KOMIIETEHIIHIA IO ATaram

Tlokazarenu u
KpUTEpUU

3HaTh

YMeTh

Braanern

OTinn4HO (BBICOKUI
YPOBEHbB)

O6nanaet hakTHUECKUMU
Y TEOPETHYECKUMHU 3HAHH-
SIMH B TIpEJICIIax u3ydJac-
MO 00JIaCTH ¢ IOHUMAaHU-
cM FpaHI/III HpI/IMCHI/IMOCTI/I

O0mnamaer quaa3oHOM
MPAKTHYECKUX YMEHUH,
TpeOyeMBIX IS Pa3BUTHS
TBOPYECKUX pEIICHHUIA, a0-
CTparupoBaHus MpooIeM

Kontpomupyet padory,
IIPOBOJIUT OLIEHKY, COBEP-
LIEHCTBYET JEUCTBHUS pa-
60TbI

Xoporio (0a30BbIN
YPOBECHb)

3HaeT (aKThl, IPUHIINIIBI,
HPOLIECCHI, O0IINEe MOHS-
THS B IIpeJiesiaX u3ydae-
MoH obnacTu

OO0nagaer aAuana3oHOM
NPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ul pEeIICHUs
OIpeIeNIEHHBIX MTPOOJIEM B

beper oTBETCTBEHHOCTH 3a
3aBEpLICHME 3a]1a4 B UC-
CJIeI0BaHUU, TpUCTocab-
JIMBAET CBOE MOBEJICHUE K
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obacTu HCCIICA0OBaHUA

00CTOSATENILCTBAM B pellle-
HUU Npo0IeM

VYIOBIETBOPUTEITB-
HO (TIOPOTOBBIA
YPOBECHB)

O06namaer 0a30BBIMH 00-
UMY 3HAHUSIMA

OO0azaeT OCHOBHBIMH
YMEHUSAMH, TPEOYEMbIMHU
JUIS1 BBITTOJTHEHUSI IPOCTHIX
3a11a4

PabGotraer mpu mpsmMoMm Ha-
OJIFOACHUN

Tabmuna 3 — Drarnsl

2 Peanu3zanuss koMneTeHIuii

2.1 Komnerennusa OK-4

OK-4: crmocoOHOCTBIO aIaliTUPOBATHCS K M3MEHSIOIMUMCS YCIOBUSM, TEPEOIEHNBATh HAKOIUICH-
HBIH OIBIT, aHAJIM3UPOBATh CBOU BO3MOXKHOCTH.

st hopMUpOBaHUS KOMIIETCHITMN HEOOXOAUMO OCYIIECTBUTH PsII ATANOB. DTarbl (HOPMUPOBAHUS
KOMIETEHIIUH, MPUMEHSEMbIE JJII 3TOTO BHUJIbI 3aHATUNA W MCIOJB3YEMbI€ CPEACTBA OLIEHUBAHMS TPE-
CTaBJICHBI B TA0IUIIE 3.
OpPMUPOBAHUSI KOMIIETSHIIMH U UCTIOJIb3YEMbI€ CPEACTBA OLICHUBAHUS

Cocras

3HaTh

YMeTn

Braanern

CopepxaHnue 3Ta-
OB

METO/IbI aHAJIN3a U
POTHO3UPOBAHUS
po0JIeM U MPOIIECCOB B
oOmiecTBe

aIalITUPOBATHCS K M3MEHSI-
IOIIUMCSI YCIIOBUSIM (OBI-
CTPO HAXOIWThH PEIICHUS
po0JIeM, IEPEXOAUTH K
UCIOJTb30BAaHUIO HOBBIX,
6onee 23phHEeKTUBHBIX Me-
TOMOB H T.1.)

HaBBIKAMU aHAJIN3a COLIH-
aJIbHO-3HAYMMBIX TIPOOIIEM
U IIPOLIECCOB

Bunwl 3agstuin

* lHTepaKkTUBHbIC MMpPaAK-

TUYECKUE 3aHATHUS,
* lHTepaKkTUBHBIEC JIEK-
LHH;

* IIpakTnueckue 3ans-
TS,

e Jleknum;

* CamocTosTenbHas pa-
ooTa;

* HTEepakTUBHBIE MTPaK-
TUYECKUE 3aHATHUS,

* HTEepaKkTUBHBIE JIEK-
1K,

* IIpakrTuueckue 3aHs-
THUS;

o Jlexnmuy;

* CamocTosiTenbHas pa-
oora;

* HHTepakTUBHBIE MpPaK-
TUYECKUE 3aHATHUS,

* CamocTodrenbHas pa-
0oTa;

Hcnosnb3yembie
CpeICTBa OLCHUBA-
HUS

* KoOHCIEKT caMomnoAro-
TOBKU;

* Omnpoc Ha 3aHATHUSX;

* Pedepar;

* Ortyer 1o npakTuye-
CKOMY 3aHSTHIO;

* KoHcnekt camononaro-
TOBKU;

* Omnpoc Ha 3aHATHSIX;

* Pedepar;

* Otuer no mpaxKTHye-
CKOMY 3aHSTHIO;

* Pedepar;

* OTt4eT o nmpakTUye-
CKOMY 3aHSTHIO;

e 3auer;

e 3auer; * 3ayer;
dopMyTMpoBKa MOKa3aTesie U KPUTEPUEB OIEHWBAHUS JAHHOW KOMIICTCHIIMU MPUBEICHA B Ta-
omute 4.
Tabmua 4 — [Tokazarean U KpUTEPUH OIEHWBAHMSI KOMIIETEHIIMU Ha dTamax
CocTasn 3HaTh YmMmeTs Bnanets
OTIH4HO ¢ OTINYHO 3HATH METO- * OTIM4YHO yMETh aHa- ¢ OTIMYHO HABBIKAMU

(BBICOKHI YPOBEHB)

JIbI aHAJTM3a ¥ POTHO3H-
pOBaHUs MPOOIIEM U TIPO-
IIECCOB B OOIIECTBE ;

JU3UPOBATH TIPOUCKOISI-
e B 00IIeCTBE MpoIiec-
CBI ¥ IMEIOTIHECS
po0JIEeMBbI, TPOTHO3UPO-
BaTh UX Pa3BUTHE ;

aHaJu3a COLMAIbHO-3Ha-
YUMBIX Tpo0JIeM U Ipo-
LIECCOB JJIs1 OpraHu3aluu
CBOEU KU3HU U [eATEIIb-
HOCTH ;

Xoporo (6a30BbIi

* XOpoIIo OpUEHTUPO-

* BuITh CITOCOOHBIM XO-

* Hcnonp3oBaTh HaBBIKU
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YPOBEHb)

BaThbCs B METOJAX aHaIH-
3a U IPOTHO3HPOBAHHS
POOJIEM U MPOIIECCOB B
OOIIIECTBE ;

POIIIO aHATU3UPOBATH
MIPOUCXOIATIIHNE B 001IIE-
CTBE TPOIIECCHI U HMEIO-
IMecs MpoOIeMBbl,
MPOTHO3UPOBATh UX Pa3-
BUTHE ;

aHaJM3a COLMalIbHO-3Ha-
YUMBIX POOJIEM U TIPO-
LIECCOB JJIS a/lalTalluu K
COLIMAJIbHBIM PEaIUsM ;

VYI0BIETBOPUTEIBH
0 (IOpOroBbIN
YPOBECHB)

*  VYIOBJIETBOPHUTEIHHO
HCIIOJIb30BaTh METO/bI
aHaJM3a M MPOrHO3UPO-
BaHUs IPOOIEM U TIPO-
LIECCOB B OOIIECTBE ;

e Ha geoOxoammoMm
YPOBHE YMETh aHAIU3H-
POBaTh MPOUCXOISIINE B
00IIeCTBE MPOIIECCH U
HUMEIOIIHECS MPOOJIEMBI,
POTHO3UPOBATH MX Pa3-
BUTHE ;

* Ha HeoOxomuMoMm
YPOBHE BJIAJICTh HABBIKA-
MH aHaJIN3a COLMAIbHO-
3HAYMMBIX NTPOOJIEM U
IIPOIIECCOB ;

Tabmuna 5 — Drarnsl

2.2 Komnerennusa OK-3
OK-3: roTOBHOCTBIO K aKTUBHOMY OOIIIEHHUIO C KOJIJIETaMHU B HAyYHOM, MPOU3BOJICTBEHHON M COIIH -
AIbHO-00IIECTBEHHOW cepax IesTeTbHOCTH.
Jnst hopMUpOBaHUS KOMIIETCHIIMN HEOOXOAUMO OCYIIECTBUTH PsII ATANOB. DTarbl (HOPMUPOBAHUS
KOMIETECHIIUH, MPUMEHSEMbIE JJII 3TOTO BHUJIbI 3aHATUNA W MCIOJB3YEMbIE CPEACTBA OLIEHUBAHMS TPE]-
CTaBJICHBI B TAOJIHUIIE 5.

OpPMHPOBAHUA KOMIICTCHIHWHN U UCITIOJIb3YCMBIC CPCACTBA OLICHUBAHUA

Cocras

3HaTh

YMeTn

Braanern

CopepxaHnue sTa-
OB

3HACT U MIOHUMACT TCPMU-
HbI U OTIPEICIICHUS B HayY-
HOM cepe aesaTenbHOCTH

MOJIEP>KUBATh THAJIOT
YYaCTHUKOB IIPOEKTA 110
Hay4HO- TEXHUYECKOU
npobiaeme

HaBBIKAMH OOILIEHUS C
YYaCTHUKAMU TIPOEKTa C
HCIIOJIE30BAHUEM KOMIIBIO-
TEPHBIX TEXHOJIOTHIA

Bunwl 3ansatuit

* lHTepakTUBHBIC NPaK-
TUYECKUE 3aHATHUS;

* lHrepakTUBHBIC JIEK-
U,

* IIpakTuueckue 3aHs-
TUS;

o Jlexnum;

* CamocrosTenbpHas pa-
ooTa;

* NHrepakTuBHBIE ITpaK-
TUYECKUE 3aHATHUS;

* lHrepakTUBHBIC JIEK-
uu,

* IIpakTnueckue 3aHs-
THUS;

e Jlekumu;

* CamocTosiTenbHas pa-
0oTa;

* HHurepakTUBHBIC NTpaAK-

THYECKHUE 3aHITHS;
* CamocrosTrenbHas pa-
ooTa;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* KoHcnekT camomnosro-
TOBKH;

* Omnpoc Ha 3aHATHSAX;

* Pedepar;

* Oryer 1o npakTuye-
CKOMY 3aHSTHIO;

* Koncnekr camonofro-
TOBKH;

* Ompoc Ha 3aHATUSAX;

* Pedepar;

* Ortuer 1o mpaxkTHye-
CKOMY 3aHSTHIO;

* Pedepar;

* Oryer 10 npakTUyie-
CKOMY 3aHSTHIO;

* 3aver;

¢ 3auer; * 3auer;
DopMynupoBKa MOKa3aTeNeld U KPUTEPUEB OICHUBAHMS JaHHOW KOMIIETCHIIMU MPUBEACHA B Ta-
omure 6.
Tabmuua 6 — Iloka3arenyu U KpUTEpPHUH OIICHUBAHMS KOMIIETEHIIMU Ha dTanax
Cocrasn 3HaTH YmeTrs Bnaners
OTIn4yHO * YETKO OOBSCHSET TEp- | * CHOCOOEH MOIEPIKU- * YETKO BBIMOTHSIET pe-

(BBICOKUIT YPOBEHbD)

MHHBI U OIIPCACIICHUA
(TEpMHUHOJIOTHYECKOE
moJie) B Hay4HOU chepe
NeSITeTTHHOCTH,

BaThb JUAJIOT YHaCTHUKOB
MPOEKTa 10 HAYYHO-TEX-
HUYECKOHN Tpobieme ;

IJIAMEHT OOIIEeHUs C
yYaCTHUKAaMH TPOEKTa C
HCIIOJIL30BAaHUEM
KOMITBIOTEPHBIX TEXHOJIO-
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THii;
Xoporio (6a30BbIi | * HETOCTATOYHO YETKO * HEJI0CTATOYHO YETKO * JIOIIYCKaeT IOIPEIIHO-
YPOBEHB) OOBSICHSET TEPMUHBI U dbopMyMpyeT BOIIPOCHI U | CTH IIPH BBHIMIOJIHEHUH Pe-
OTpesieNiCHUs] B HAYYHOW | OTBETHI B IMAJIOTE y4acT- | TJAaMEHTa OOLICHUS C
chepe nesTeILHOCTH ; HUKOB IIPOEKTa 110 YYaCTHHUKaMU IIPOEKTA C
Hay4YHO-TEXHUYECKOU HUCIIOJIb30BAHUEM
npoOieme ; KOMIIBIOTEPHEIX TEXHOJIO-
TH;
YIOBIETBOPUTENBH | * HCHBITHIBAET TPYAHO- * WCIIBITBIBACT 3aTPyHE- | * H3ATPYIHEHUS MPHU 00-
o (HOpOFOBBIP'I CTH IIpH 00BACHEHUH HUS B IOAACPKAHUM JUA- | IICHUH C YYaCTHUKAMH
YPOBEHB) TEPMHUHOB U OIIpeacie- Jlora Y4aCTHHKOB IIPO€K- | IPOCKTa C UCII0JIb30Ba-
HUU B Hay4yHOU cepe me-| Ta MO HAYIHO-TEXHHUYE- HHEM KOMIBIOTEPHBIX
SITCIIBHOCTH ; CKOM mpobiieme ; TEXHOJIOTHUH ;

Tabmuma 7 — Drarmsl

2.3 Komnerennusa OK-2

OK-2: crmocoOHOCTBIO UCTOIB30BATh Ha MPAKTUKE YMEHUS M HABBIKA B OPTaHM3AIMH HCCIICI0BA-
TEJIbCKUX U MPOCKTHBIX PA0OT, B YIPABICHUHU KOJUIEKTHBOM.

st popmMupoBaHHS KOMIIETEHIIMH HEOOXOMMO OCYIICCTBUTH PSJT ATAIOB. DTarbl (HOPMUPOBAHUS
KOMIICTCHIINU, HpI/IMCHSICMBIG JJId 9TOIr0 BUIOBI 3aH51TPII>i nu I/ICHOHB?)yeMLIe Cpe,Z[CTBa OILICHHUBAaHUA Hpez[-
CTaBJIEHBI B Ta0OIHIIE 7.
OpMI/IpOBaHI/DI KOMIICTCHIINU U I/ICHOJ'II:?)yeMBIC Cpe,Z[CTBa OILICHHUBAaHUA

Cocras

3HaTh

YMeTh

Braanern

CopepxaHnue 3Ta-
OB

3HACT U MOHUMACT IOps-
JIOK OpTaHU3alluH HCCIIe-
AOBATCIILCKUX U IMPOCKT-
HBIX paboT

OIpeaAcIATbL OCHOBHBIC
ATaIbl BBITIOJHEHUS HC-
CJIEIOBATEIbCKUX U
MIPOEKTHBIX paboT

HaBBIKAMU BBIOOPA
KOMITBIOTEPHBIX TEXHOJIO-
TU 17151 BBITIOJTHEHUS HC-
CIIe/IOBATENbCKUX U
MIPOEKTHBIX PadoT

Buner 3angaTuit

* lHTepakTHBHBIE MPAK-

TUYECKUE 3aHATUS;
* lHTEepaKTUBHBIE JIEK-
LMY,

* IIpakTnueckue 3aHs-
TUS;

e Jleknum;

* CamocTrosTenbHas pa-
ooTa;

* VHTepakTHBHBIE ITpaK-

TUYECKHUE 3aHATHS;
* VHTepakTHBHBIE JIEK-
Uy,

* IIpakrTuueckue 3aHs-
TUS;

o Jlexnmu;

* CamocTosiTenbHas pa-
oora;

* lHTepaKkTUBHBIE NTPAK-

TUYECKUE 3aHATHUS,
* (CamocrodTenbHas pa-

0oTa;

Hcnons3yemslie
CpeICTBa OLICHUBA-
HUs

* Koncnekrt camomnoaro-
TOBKU;

* Omnpoc Ha 3aHATHUSX;

* Pedepar;

* Ortyer 1o npakTuye-
CKOMY 3aHSTHIO;

* Koncnekr camononro-
TOBKU;

* Omnpoc Ha 3aHATHSIX;

* Pedepar;

* OT4eT no npaxkTuye-
CKOMY 3aHSTHIO;

* Pedepar;

* OTt4eT o nmpakTUye-
CKOMY 3aHSTHIO;

e 3auer;

e 3auer; * 3ayer;
DopMyIMpOBKa MOKa3aTeJIe U KPUTEPUEB OIEHWBAHUS JAHHOW KOMIICTCHIIMU MPHBEICHA B Ta-
omue 8.
Tabnuna 8 — [lokazarenan M KpUTEpUH OIEHUBAHMSI KOMIIETEHIIMY Ha dTanax
CocTasn 3HaTh VYMmeTh Bnanets
OtnuuHo * OOBSCHSET MOPSIIOK * YETKO ONpPENETUTh * CIoco0eH caMOCTOs-

(BBICOKUI YPOBEHbD)

OopraHu3al NUCCIca0oBa-
TCIIbCKUX U IIPOCKTHBIX

OCHOBHBIC 3TaIlbl BBITIOJI-
HCHHUA UCCIICA0BATCIIb-

TEJIbHO BBIITOJIHUTH BBI-
60p KOMIIBIOTCPHBIX TCX-
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pabor ;

CKUX U IMPOCKTHBIX pa60T

b

HOJIOTHU JIJIsl BBITIOJIHE-
HUS UCCIIEA0BATEIBCKUX
U TIPOEKTHBIX padorT ;

Xoporio (6a30BbIi

® HCEAOCTATOYHO YECTKO

* JlomycKaeT HETOYHO-

¢ JOITYyCKacT HETOYHOCTHU

CIIE/IOBATEIbCKHUX U
HPOEKTHBIX PaboT;

YPOBEHB) OOBSICHSIET TTOPSIOK Op- CTH IIpH OIPEACICHUH IIpU BEIOOPE KOMITbIOTEP-
TraHU3aluy UCCIIEA0Ba- OCHOBHBIX JTaIllOB BBI- HBIX TEXHOJOTHM JJIsl BbI-
TEJIbCKUX U IMPOEKTHBIX MOJTHEHHS UCCIEI0Ba- MIOJTHEHHUS UCCIEN0Ba-
pabor ; TEIBCKUX U IMPOECKTHBIX TEIBCKUX U IIPOECKTHBIX
pabor ; pabor ;
YIIOBIETBOPUTENBH | ®* HCHBITHIBAET TPYAHO- * HCILITBIBAET TPYAHO- * HCHOBITBIBACT 3aTPyHHE-
0 (IOpOroBeIi CTH TIPH OOBSICHEHUH TI0- | CTU B ONPEICICHUN HUS TIPU BBIOOpE
ypOBGHI:) psiiKa opraHu3anyy uc- OCHOBHEIX JTAaIlOB BbI- KOMITbIOTCPHBIX TEXHOJIO-

MIOJTHEHUS HCCIIeI0BA-
TCIJIbCKUX WU IPOCKTHBIX
pabor ;

THA 1151 BBITTOJTHCHHUS UC-
CJIEIOBATEIbCKUX U
MIPOEKTHBIX PaboT ;

Tabmuna 9 — Dramsl

2.4 Komnerennus OK-1

OK-1: crtocoOHOCTBIO UCTIONIB30BaTh MHOCTPAHHBIHN SA3bIK B PO eCCHOHATBLHOM cdepe.

Juist popMupoBaHHS KOMIIETEHIIMK HEOOXOMMO OCYIIECTBUTH PsJ] TAMOB. DTarbl (HOPMUPOBAHUS
KOMITETEHI[MH, TPUMEHSEMbIE ISl 3TOTO BUABI 3aHATHI U HCMOJIb3yeMbl€ CPEJICTBA OLCHUBAHUS IpeN-
cTaBJIeHbI B TaOIHUIIE 9.
OPMHUPOBaHUSI KOMIIETEHIIMH U UCIIOJIb3YEMbIE CPEAICTBA OLICHUBAHUS

CocTasn

3HaTh

VYMeTh

Bnanets

ConepxaHue 31a-
I10B

crocoObI IepeBoIa
Hay4YHO-TEXHUYECKOU JIU-
TepaTypsl 1O CTEIHATBHO-
CTH U CMEXKHBIM CIICIIH-
ATBHOCTSIM; TEPMHHOJIO-
THIO OOIIEHAayYHOTO U 00-
MIETEXHUYECKOTO XapaK-
Tepa, a TAaK)Ke TEPMHUHOJIO-
THIO CMEKHBIX 001acTei
3HAHUH.

W3BJICKaTh HHGOPMAIIHIO
U3 HAy4YHO-TEXHUYECKON
JTUTEPaTypbl; aA€KBAaTHO
MEePEeBECTH HAyYHO-TEXHHU-
YECKUU TEKCT; TOCTPOUTH
YCTHOE U TMCbMEHHOE BBI-
CKa3bIBaHME Ha Mpodec-
CHUOHAJIbHBIC TEMBI.

HaBBIKAMHM HCIIOJb30BaHUS
MHpOpPMALIUHU U3 TUTEpa-
TYpbl ¥ HAKOIJICHHBIX 3Ha-
HUH JJ1s1 TOCTPOCHHSI BBI-
CKa3bIBaHMsI, PE3CHTAIIUN
U BeIeHUs Oecelbl Ha
HayYHO-TEXHUYCCKHE
TEMBI I10 CIIEIIUAIbHOCTH
WM CMEKHBIM 00J1acTIM
3HAHUIA.

Buner 3ansaTuit

* lHTepakTUBHBIE MPAK-
TUYECKUE 3aHATHUS;

* lHTEepaKkTUBHBIE JIEK-
1MH;

* IIpakTnueckue 3ans-
TUS;

e Jleknuw;

* CamocTosTenbHas pa-
0oTa;

* VHTepakTHUBHBIE ITpaK-

TUYECKHUE 3aHATHS;
* VHTepakTHBHBIE JIEK-
oy,

* IIpakTuueckue 3aHs-
TUS;

o Jlexnmu;

* CamocTosiTenbHas pa-
oora;

* lHTepaKkTUBHBIE NTPAK-

TUYECKUE 3aHATHUS,
* CamocrodrenbHas pa-

0oTa;

Hcnons3yemslie
CpeICTBa OLICHUBA-
HUs

* KoHcHOekT caMonoaro-
TOBKHY;

* Omnpoc Ha 3aHATHUSX;

* Pedepar;

* OTuer 1o npaxKTH4e-
CKOMY 3aHSITHIO;

e 3auer;

* Koncnekr camononro-
TOBKU;

* Omnpoc Ha 3aHATHSIX;

* Pedepar;

* OT4eT no npaxkTuye-
CKOMY 3aHSTHIO;

* 3ayer;

* Pedepar;

* OTt4eT o nmpakTUye-
CKOMY 3aHSTHIO;

e 3auer;

DopMyJIMpPOBKa MOKA3aTeJIe U KPUTEPUEB OLEHUBAHUS JAHHOW KOMIIETEHIMU IPUBEICHA B Ta-

omuue 10.
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Ta6muma 10 — [Toka3arenu U KpUTEpUH OLICHUBAHUS KOMIIETEHIIMY Ha dTanax

Cocras

3HaTh

YMeTb

Braanern

OtnnuHO
(BBICOKUI YPOBEHbD)

* Hwmeet chopmupoBaH-
HBIC U CUCTEMATHYECKHUE
3HAHHUS OCHOBHBIX I'PaM-
MaTHYECKHUX KOHCTPYK-
LM U SBJICHUI; CLIOCOOBI
NepeBoa HAyYHO-TEXHU-
YECKOM JIUTEepaTyphl 1O
CIIELIMATIbHOCTH M CMEXK-
HBIM CITEIIUAJIBHOCTSIM;
TEPMHUHOJIOTHUH 0011Ie-
HAy4YHOTO M OOIIETEXHHU-
YECKOro XapakTepa, a
TaKKe TCPMUHOJIOTHH
CMEXKHBIX 00JIacTei 3Ha-
HUH ;

* Iloka3bIBaeT ycreri-
HOE M CHCTEMaTHYECKOe
yYMEHHE U3BJICKATh HH-
dbopMaIuio U3 Hay4IHO-
TEXHUYECKOU JINTEepaTy-
pbI; aJICKBaTHO TIEpEBE-
CTH HAyYHO-TEXHUYCCKHI
TEKCT; MOCTPOUTH YCTHOE
U MMCHbMEHHOE BBICKA3bI-
BaHUE Ha npodeccro-
HAJIbHBIC TEMBI

* JlemoHCTpHUpYyET
YCHEIIHOE U CUCTEMATH-
YeCKOE BJIaJICHUEC HABBI-
KaMU UCIIO0JIb30BaHuUs HH-
dbopmanuu U3 JIMTEpaTy-
PBI ¥ HAKOIIJICHHBIX 3HA-
HUU TSI IOCTPOCHUS BbI-
CKa3bIBaHUs, MPE3EHTA-
LUK B BEACHUS OeceIbl
HAa HAYYHO-TEXHUYECKUE
TEMBI 10 CIICIIHAIbHOCTH
WU CMEXKHBIM 00J1aCTIM
3HAHHH |

Xoporio (6a30BbIi

* Hmeer chopmupoBan-

e Jloka3bIBaeT B LIEJIOM

e JleMOHCTpHUpYET B Lie-

CKMX KOHCTPYKILIMH U SIB-
JICHH; CTIOCOOBI TepeBo-
Jla HAy9HO-TEXHUYECKON
JUTEPATypHl 1O CIELH-
QIBHOCTH U CMEXHBIM
CHENHATbHOCTSIM; TEPMHU-
HOJIOTUU OOIIEHAayIHOTrO
U OOILETEXHUYECKOTO Xa-
paxTepa, a TaKKe TePMH-
HOJIOTMH CMEKHBIX 0071a-
CTEH 3HAHUM ;

dhopmanuio U3 HayqYHO-
TEXHUYECKOU JTUTEepaTy-
PBI; aJICKBAaTHO TIEpeBe-
CTH HayYHO-TEXHUYECKUN
TEKCT; IOCTPOUTH YCTHOC
Y TUCHbMEHHOE BBICKA3bl-
BaHHE Ha mpodeccro-
HaJTbHBIE TEMHI ;

YPOBEHB) HBIC, HO COJZEepIKaIue yCIEUIHOE, HO coAeprKa- JIOM yCIIEIIHOE, HO CO-
OTJENIbHBIE MPOOEITHI, 1iee OT/ebHBIE TPOOEIBI | MPOBOXK-AAIOIICECS
3HAHUS OCHOBHBIX I'paM- | YMEHHUE U3BJIEKaTh MH- OTJENIbHBIMH OIIMOKaMU
MaTHYECKUX KOHCTPYK- dbopMaImio U3 HayqIHO- BJIaJICHUE HaBbIKAMU UC-
[IUH U SBJICHUI; CITIOCOOBI | TEXHUYECKOM JIUTEpaTy- | TOJb30BaHMs HH(POpMA-
NepeBo/ia HAyYHO-TEXHU- | PBbl; aJIEKBATHO MEpeBe- LIUU U3 TUTEpaTyphl U Ha-
YECKOW JIUTEpaTyphl 1O CTU HAYYHO-TEXHUYECKUM | KOTUICHHBIX 3HAHUM I
CIIELUATIBHOCTU U CMEX- | TEKCT; MOCTPOUTh YCTHOE | MOCTPOCHHUSI BBICKA3bIBa-
HBIM CIELUATBHOCTSIM; Y IUCBMEHHOE BBICKA3bl- | HMUSI, IPE3EHTALUU U BE-
TEPMHUHOJIOTHUH 0011Ie- BaHME Ha npodeccuo- neHus 6ecensl Ha
HAY4YHOT'O U OOIIETEXHU- | HaJbHbBIC TEMBI ; HayYHO-TEXHUYECKHE
YECKOro Xapaxkrepa, a TEMBI 110 CTIEIMAIBHOCTH
TaKXe TEPMUHOJIOTHH WA CMEXHBIM 001acTIM
CMEXKHBIX 00JIacTei 3Ha- 3HAHUM;

HUH;

VYnosnerBoputenbH | * Hwmeer Ppparmenrap- * [loka3biBaeT HemoN- * JleMoHCTpUpYET He-

o (HOPOFOBBIfI HBI€, HENOJIHbIE 3HAHUS HO€, HE JOCTAaTOYHOE II0JIHOE, HEJIOCTATOYHOE

YPOBEHb) OCHOBHBIX FpaMMaTH4e- | YMEHHUE U3BJIEKaTh UH- BJIaJICHUE HaBbIKAMU UC-

MOJIb30BaHUs HH(pOpMa-
IIUU U3 JINTEPATyphl U Ha-
KOIUIEHHBIX 3HAHMH JIs
MOCTPOEHHMSI BBICKA3bIBa-
HUS, TIPE3CHTAINH U Be-
JeHUs Oecepl Ha
HayYHO-TEXHUYECKHUE
TEMBI 110 CIICIIHATBLHOCTH
WA CMEKHBIM 00J1aCTIM
3HAHUM ;

3 TunoBble KOHTPOJILHBIE 32/ IaHUS

JIns peanuzanuy BBIMIETIEPEUNCIACHHBIX 33/1a4 OOYYEeHHsI MCIIONB3YIOTCS THUIIOBBIC KOHTPOJIBHBIC
3a/IaHMs WM UHBIE MaTepuasibl, HEOOXOIUMBIE JJI OLIEHKU 3HAHWM, YMEHU, HABBIKOB U (UJIU) OTbBITA JIe-
SATEILHOCTH, XapaKTEPU3YIOIIUX ATanbl (OPMHUPOBAHUS KOMIIETCHIIMA B TPOIleCCe OCBOEHHUs oOpa3oBa-
TEJIbHOW MPOrpaMMBbl, B CIEAYIOIIEM COCTABE.

CornacoeaHa Ha noptane Ne 18883

19




3.1 Bonpochl Ha caMONOATOTOBKY

— JlocTrkeHusl COBpEMEHHOM 3JIEKTPOHUKH, €€ POJib B Pa3BUTUH 00IIeCTBA

— Bo3HuUKHOBEHHE M pa3BUTHE UCH aTOMHOM U KBAHTOBOM (PU3UKH

— TlosiBenue u pazputre (GU3MKU TBEPOTO Telia U KBAHTOBON (PU3UKH TBEPAOTO TEa.

— Bxnan poccuiickux y4eHbIX B pa3BUTHE (DPU3UKH TBEPAOIO Teja

— Hcropus pa3Butus TBEpAOTEIBHON SIEKTPOHUKU U MHUKPOAJIEKTPOHHUKH: CO3JAaHHUE OUIOISP-
HOTO U MOJIEBOTO TPAH3UCTOpa

— TlosBneHre W pa3BUTHE WHTETPATBHOW AIIEKTPOHUKH; Pa3BUTHE TEXHOJOTHHU MPOU3BOJICTBA
JTUCKPETHBIX MOIYIPOBOJHUKOBEIX MprbopoB u MMC

— Muxkpoanekrponuka B CCCP u Poccun

— 3apoXKIeHHEe TEOPETHYCCKUX OCHOB ONMTHYECKON M KBAaHTOBOMW AJIEKTPOHUKH. PaboThl A. DiiH-
mreiina, A.I'. Cronerosa, I1. lupaka, B.A. ®abpukanta, A.M. I[Ipoxoposa, H.I'. bBacosa

— [lpakTnueckas peanu3zanus uael KBaHTOBOW MEeKTPOHUKHU. Co3/1aHNE IEPBOrO MOJIEKYIISIPHOTO
KBaHTOBOTO reHeparopa. Co3gaHue j1a3epos.

— MHcropus uccnenoBanusi TeTepOCTPYKTYP U pa3padOTKH MPHOOPOB HA MX OCHOBE

— Tlpennocwutku 3apOXKACHUS HAHOTEXHOJOTUIA U HAIIPABJICHUS UX PA3BUTHUS

— MHcropus pa3BUTHs METOAOB HAHOAUATHOCTUKHU M 30HI0BBIX HAHOTEXHOJIOT UM

— PaboThI poccuiickuX yueHbIX B 001aCTH CO3/IaHUsI HAHOCTPYKTYP U HAHOIJICKTPOHUKHU

— HcTopust OTKpBITHSI CBEPXIPOBOAUMOCTH U BHICOKOTEMIIEPATYPHOI CBEPXIIPOBOIUMOCTH

— BricokoTemneparypHble CBEPXIPOBOJIHUKHN U MEPCIIEKTUBBI UX UCIIOJIB30BAHUS B AJIEKTPOHUKE

— MHcropus otkpeitus ¢ymnepeHoB. BoaMoxkHOCTH puMeHeHus (Qy/UIepeHOB U UX MPOU3BOJHBIX
B U3JIETUSX DJIEKTPOHUKH

— OTKpBITHE U UCCIIE0OBaHUE YITIEPOAHBIX HAaHOTPYOOK. [lonydeHue, CTpykTypa, CBOMCTBA HAHO-
TPYOOK U MEPCTIIEKTUBBI UX UCIIOIB30BAaHUS B DIIEKTPOHUKE

— I'paden: ncropust moaydeHUs U MIEPCTICKTHBBI IPUMEHEHUS B JIEKTPOHHBIX TPHOOpax

3.2 Tembl pedepartoB

—  BO3HHKHOBEHHE U Pa3BHTHE HACH ATOMHO} U KBAHTOBOH (GH3HKH

—  TlosiBIeHHE ¥ Pa3BUTHE MHTETPAbHOI SIEKTPOHHKHU; Pa3sBUTHE TEXHOJNOIMH HPOHM3BOICTBA
JUCKPETHBIX MOJIYIPOBOJHUKOBBIX MTprOopoB u MUMC

—  3apOoXIEHHE TEOPETHIESCKUX OCHOB ONTHYECKOH U KBAHTOBOM DICKTPOHUKU. PaGoTer A. DifH-
mreitHa, A.I. Cronerosa, I1. lupaka, B.A. ®abpukanra, A.M. [Ipoxoposa, H.I'. Bacosa

—  McTopus MCCIIEIOBAHHS FETePOCTPYKTYP H pa3paboTKH IIPHOOPOB Ha MX OCHOBE
" McTopHs pa3BUTHS METOJIOB HAHOAMATHOCTHKH M 30HIOBBIX HAHOTEXHOJIOTHiA

—  VcTopus OTKPBITHS CBEPXIIPOBOIUMOCTH H BHICOKOTEMIIEPATYPHOM CBEPXIPOBOANMOCTH

—  Uctopus oTKpbITHS (Gy/uIepeHoB. BO3MOXHOCTH IpUMeHEHHs DY/UICPEHOB U MX TIPOH3BOIHBIX
B U3JEIINAX JIEKTPOHUKU

—  OTKpBbITHE ¥ HCCIIEIOBAHME YIIEPOAHBIX HAHOTPYOOK. Iloydenne, cTpykTypa, CBOHCTBA Ha-
HOTPYOOK U MEPCHEKTUBBI UX UCIIOJIb30BAHUS B DJIEKTPOHUKE

—  TpadeH: HCTOPHS MONYUEHHS U IEPCIICKTUBBI IPHMEHEHHS B 3JEKTPOHHBIX IPHOOpax

3.3 Tembl 0IPOCOB HA 3aHATHAX
— DBo03HUKHOBEHUE U pa3BUTHE JUCKPETHOM MOIYIPOBOJAHUKOBOM JIEKTPOHUKH
— MHrerpanbHasi MUKpO3JIEKTPOHHKA
— Ilpeanoceuiku ¥ pa3BUTHE ONTUYECKON U KBAHTOBOM IEKTPOHUKU
— DBO03HUKHOBEHHE U NEPCIIEKTUBBI PA3BUTUS HAHOTEXHOJIIOITMH Y HAHOAJIEKTPOHUKHU

3.4 Bonpochl /11 NOATOTOBKHU K NPAKTHYECKUM 3aHATHAM, CEMUHApam
— Bo3HukHOBEHUE HEH aTOMHOW M KBaHTOBOM (pu3HMKU. BO3HMKHOBEHHE M pa3BUTHE KBAaHTOBOM
(bu3MKHN TBEPAOTO Tena
— DBo0O3HUKHOBEHUE U pa3BUTHE JUCKPETHOM MOIYIPOBOJIHUKOBOM JIEKTPOHUKH
— HHTerpanbHas MUKPORJIEKTPOHUKA
— Ilpeanochuiku ¥ pa3BUTHE ONTHYECKOW U KBAHTOBOM AJIEKTPOHUKHU

CornacoeaHa Ha noprane Ne 18883 20



— Bo3HukHOBEeHHE U MEPCHCKTUBBI Pa3BUTUA HAHOTCXHOJIOTHHU U HAHO3JICKTPOHUKHA

3.5 3auér

—  BO3HHMKHOBEHHE ¥ PA3BUTHE HIeH aTOMHOIl M KBAHTOBOH (PH3HKH

—  VcTopust pa3BUTHS TBEPIOTENBHOM DIEKTPOHUKH U MUKPOIIEKTPOHUKH: CO3JaHHE OUITONIp-
HOTO U MOJIEBOTO TPAH3UCTOPa

— IlosBeHWe W pa3BUTHE MHTETPAJIBHOM JJIEKTPOHUKH; Pa3BUTHE TEXHOJOTHMH IPOU3BOACTBA
JTUCKPETHBIX MOTYITPOBOTHUKOBBIX TTprOOpoB 1 UMC

- 3apoKACHUE TEOPETUYECKUX OCHOB ONTUYECKON M KBAHTOBOM AIIEKTPOHUKH. PaboThl A. DifH-
mreiiHa, A.I'. CroneroBa,

- 3apoKIeHNE TEOPETUICCKUX OCHOB ONTUYECKON M KBAHTOBOM 31eKTpoHUKHU. Pabotsl I1. [{u-
paka, B.A. ®abpuxkanra, A.M. [Ipoxoposa, H.I'. bacosa

— Co3ganue nepBoro MOJIEKYyIsIPHOIO KBAHTOBOI'O T'€HEPATOpa.

—  YcTopus MCCIIeI0BAHUS FETEPOCTPYKTYP U pa3paboTKH IIPHGOPOB HA MX OCHOBE

— HAIpaBJICHUs Pa3BUTHUS HAHOTEXHOJIOTUM

—  HcTopus pa3sBUTHS METOJOB HAHOJMATHOCTHKU M 30HIOBBIX HAHOTEXHONOTHil

—  HcTopusi OTKPBITHS CBEPXIIPOBOIAMOCTH

—  HcTopusi OTKPBITHS BHICOKOTEMIIEPATYPHOil CBEPXIPOBOIUMOCTH

— ¢ymiepensl. Bo3aMoxxHOCTH npuMeHEHHs (Dy/UIEpEHOB U UX MPOU3BOIHBIX B M3JCIIUAX dJIEK-
TPOHUKHU

— yriepoaHble HaHOTPYOKU. [lomyuenue, cTpykTypa, CBOWCTBA HAHOTPYOOK M NEPCIEKTUBHI UX
WCITOJIB30BAHUS B AJIEKTPOHUKE

—  T'padeH: mOTydeHHE U MEPCIEKTHBBI IPHMEHEHHS B YIEKTPOHHBIX IPUOOpax

4 Metoan4yeckue MaTepHaJibl
Jns obecrniedeHus mporiecca 0Oy4eHHUST U PEIICHUs 3a/1ad 0O0y4eHHUs UCIOJIb3YIOTCS CIEAYIOIINE
MaTepHUaIbL:
— METOJMYECKHe MaTepuabl, ONpeaestonIie MPoLueaypbl OLICHUBAHUS 3HAHUN, YMEHUI, HaBbI-
KOB U (MJIM) OTIBITA JIEATENBHOCTH, XapaKTePU3YIOIUX dTarbl (pOp-MUPOBaHUS KOMIETEHIUH, COTJIACHO TI.
12 paboyeit mporpaMmel.

4.1. OcHoBHasI JUTEpaTypa

1. Mapromun B. U., XKabpes B. A., JIykpsnos I'. H., Tynuk B. A. BBezenue B HAaHOTEXHOJIOTHIO:
VYuebnuk. — CII6.: WzmarensctBO <«Jlamb», 2012. — 464 c. [DOnekTpoHHBI pecypc]. -
http://e.lanbook.com/books/element.php?pll 1d=4310

2. Kucenes I'. JI. KBantoBast u ontudeckas dJeKTpOHUKA: YueOHOe Tocolue. 2¢€ u3Ml., UCTp. U
mon. — CII6.: MWzpmarensctBO «Jlamb», 2011. — 320 c¢ [DnekrtponHslii pecypc]. -
http://e.lanbook.com/books/element.php?pll 1d=627

3. CagenbeB U.B. Kypc obmeit ¢pusuku: Yuebnuk. B 3-x T1. T.3. KBanToBast onTrka. AToOMHas
¢uzuka. Gusuka tBepaoro tena. Gusuka aapa u snemenrapusix yactuil. 10-e uzg. Crep. — CII6.: U3na-
TenbeTBO «Jlauby, 2011. — 320 c. [DnexkTpoHHsIit pecypc]. - https://e.lanbook.com/book/2040#book name

4.2. lonoiHUTeIbLHAS JTUTEPaTypa

1. Awmmnon . KBanToBast 37eKTpoHMKA U HeNMMHEHHas ontuka: [lep. ¢ anr. / A. Spus; miep. A. A.
bapsi6un, nep. 0. H. T'opun, nep. A. U. Coxonos, niep. JI. T. Tep-Maptupocs, pea. niep. O. I'. Bennuk,
pen. nep. 5. . Xanun. - M.: CoBetckoe paguo, 1973. - 454[2] ¢ (manmmuue B 6ubnmoreke TYCVYP - 6
9K3.)

2. IannmapoB B. M. OcHOBBI (H3MYECKONM M KBAaHTOBOM ONTHKH: y4yeOHOE IOcoOMe NI BY30B
/B. M. lllannapos; denepaibHOE areHTCTBO O 00pa30BaHUIO, TOMCKUI rOCyIapCTBEHHBI YHUBEPCUTET
CHCTEM YIpaBIICHUS U paauodyieKTpoHukH. - Tomck: TYCVYP, 2005. - 258 c. - ISBN 5-86889-228-3 (na-
angue B onbaroreke TYCVYP - 27 5k3.)

4.3. O0s13aTesibHbIE YUeOHO-MeTOAUYeCKIE MOCOOns
1. Wcropus u METONOJOTUS HAYKU U TEXHHKH B 00JAacTH AJIEKTPOHHUKHU: MeToanyeckue ykasa-
HUS K TIPAKTUYECKUM 3aHSATHUSM U [0 CAMOCTOSATENBHON padoTe IJs CTYJCHTOB HAIMpaBJICHUs «DJIEKTPO-
HUKa W HaHodnekTpoHukay / OpmukoB JI. H. - 2015. 11 c. [DnextpoHHsIid pecypc] - Pexum moctyma:
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https://edu.tusur.ru/publications/5875, cBOOOAHBIIA.

4.4. ba3pl JaHHBIX, HHPOPMALIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. OOpa3zoBarenbHbIN OPTAJl YHUBEPCUTETA, OMOIMOTEKAa YHUBEPCUTETA.
2. Microsoft PoweRoint qyist mpoBeneHus JIEKIHiA
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