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Hcropusi 1 MeTO10/10rUsl HAYKH U TEXHHKH B 00JIACTH 3J1eKTPOHUKH

YpoBeHb 00pa3oBaHus: BbIcLIee 00pa3oBaHue - MArHCTPaTypa
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Cemectp: 1

Y4eOus1ii man Habopa 2015 rona
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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 14 14 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
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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.

IIp> C. I'. Muxasb4eHKO
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
sI3BIK - Hemerkmit.

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCHUIIMHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HANpaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIU:

— OK-2 cnocoOHOCTBIO HCIIOIB30BaTh HAa MPAKTUKE YMEHHS U HAaBBIKM B OpraHU3alllu UCCIIENO-
BaTeJIbCKUX M IMMPOEKTHBIX padoT, B YIPaBICHUN KOIJIEKTUBOM;

— OK-3 roToBHOCTHIO K aKTUBHOMY OOIIEHHIO C KOJJIErAaMHU B HAY4HOH, MPOU3BOJICTBEHHON U
COLIMAJIbHO-001IECTBEHHOU cdepax NesITeIbHOCTH;

— OK-4 cnocoOHOCTRIO aJanTHPOBAThCA K U3MEHSIOUIMMCS YCIOBHSIM, NEPEOLIEHNBATh HAKOI -
JICHHBIN OTIBIT, aHAJTU3UPOBATh CBOU BO3MOXKHOCTH;

—  OIIK-1 criocoGHOCTIO MOHMMATh OCHOBHBIE MTPOOJIEMBI B CBOEH MpeIMETHOM 001acTH, BBIOU -
paTh METO/Ibl U CPEACTBA UX PEIICHMUS;

— OIIK-2 cnocoOHOCTBIO MCIIONB30BATh PE3YJIbTAaThl OCBOEGHUS AMCLUUIUIMH MPOTPaMMbl Maru-
CTpaTypBhl;

— TIK-6 cmocoOHOCTBIO aHAJU3UPOBATh COCTOSHHE HAYYHO-TEXHHUYECKOM MPOOJIEMBI ITyTEM
noa0opa, U3yueHHs U aHaJIN3a JINTePAaTyPHBIX U MATEHTHBIX UCTOUYHHKOB,;

B pesynbrate n3yueHust JUCUUIUIMHBI CTYICHT JOJKEH:

— 3HATh OCHOBHbBIE 3aKOHOMEPHOCTU UCTOPUUECKOTO MPOLIECCa B HAYKE U TEXHUKE; MTPEANIOCHII-
KU BO3HUKHOBEHHUS M 3TAIlbl HICTOPHUECKOTO Pa3BUTHA B 00JACTH AIICKTPOHUKH, MECTO M 3HAYCHHUE DJICK-
TPOHUKHU U HAHOIEKTPOHUKH B COBPEMEHHOM MHUPE; OCHOBHBIC HAIIPABICHMS, HAyYHbIE LIKOIbI (PyHIa-
MEHTAJBHOTO M MPHUKIAIHOTO HCCIEAOBAHMS, MEPEAOBbIE MPOM3BOJACTBEHHBIC NMPEANPHITHS, pabOTaro-
mye B 001aCTH NIEKTPOHUKU U HAaHOZJIEKTPOHUKU; METOJOJIOIMYECKUE OCHOBBI U IMIPUHLUIIBI COBPEMEH -
HOM HayKH

— YMeTh I'OTOBUTb METOJOJIOTHYECKOe OOOCHOBAaHME HAYyYHOI'O HCCIEIOBAHUS M TEXHUUYECKON
pa3paboTKu B 00IACTH 3IEKTPOHUKH; TPOTHO3UPOBATH U aHATM3UPOBATH COLMATBHO-IKOHOMUYECKHE, TY-
MaHHUTapHbIE U HKOJIOTUYECKHE TOCIEICTBHSI HAyUYHBIX OTKPBITUM U HOBBIX TEXHMUYECKUX PEIICHUI B 00-
JIACTH AJIEKTPOHMKHU, MUKPO Y HAHOBJIEKTPOHUKH

—  BJIA/IeTh HAaBbIKAMU aHAJIM3a U UJICHTU(UKALMK HOBBIX POOJIEM U 001acTeil uccienoBaHusl B
00JIaCTH JIEKTPOHUKU U MUKPORJIEKTPOHUKH; HaBBIKAMU METOJI0JIOIMYECKOr0 aHaIu3a HaydHOro Hccie-
JIOBaHUS U €0 pe3yJbTaToB

4. O0beM IMCHUIIMHBI U BUAbI y4e0OHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUTMHBI cOCTaBisieT 3.0 3aU€THBIX €MHUIIBI U MPEJICTaBICHA B Ta0JIM -

%Zgﬁlld.ua 4.1 — TpyaA0eMKOCTb JUCIUTUIMHBI
Bunel yueOHOI nesTebHOCTH Bcero gacos Cemectpsl
1 cemectp
AynuTopHbIe 3aHATHS (BCETO) 28 28
Jlexuun 18 18
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[IpakTuyeckue 3aHATUS 10 10
W3 Hux B MHTEpaKTUBHOMN (hopme 14 14
CamocTtosiTenbHas paboTa (Bcero) 80 80
[IpopaboTka JIEKIIMOHHOTO MaTepraia 7 7
CamocTosiTenbHOE U3yueHne TeM (BOIPOCOB) 63 63
TEOPETUYECKOI YacTu Kypca

[ToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 10 10
Bcero (6e3 sx3amena) 108 108
OO61was Tpy10eMKOCTh 4 108 108
3auetHbie EquHutb 3.0 3.0

5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3zgesbl AUCHUIJIMHBI M BUALI 3AHATHI

Paziensl TUCHUIUTAHEI ¥ BUBI 3aHATUN PUBEICHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHSITHH

Hazsanmns pa3acioB AMCHUILITUHBL

Jlexuun

[IpakTnueckue 3aHATHS

CamocrosTenpHas padoTa

Bcero vacos
(6e3 rx3ameHa)

dopMUpyeMBbIE
KOMIIETCHITHT

1 cemectp

1 BBenenue

(=]

OK-2, OK-3,
OK-4, OIIK-1,
OIIK-2, IIK-6

2 BO3HUKHOBEHME UEI aTOMHOM M KBAHTO-
BOI (U3HKH

13

17

OK-2, OK-3,
OK-4, OIIK-1,
OIIK-2, ITIK-6

3 BO3HMKHOBEHHE U Pa3BUTHE TUCKPETHON
MOJIyTIPOBOJHUKOBOM 2JIEKTPOHUKHU

17

21

OK-2, OK-3,
OK-4, OIIK-1,
OIIK-2, ITIK-6

4 nTerpanpHas MAKPOIJIEKTPOHHUKA

17

23

OK-2, OK-3,
OK-4, OTTK-1,
OIIK-2, TIK-6

5 IIpeanocslnku U pa3BUTHE ONITUYECKON U
KBAaHTOBOW AJIEKTPOHHUKH

14

20

OK-2, OK-3,
OK-4, OIIK-1,
OIIK-2, I1K-6

6 Bo3nukHOBEHNE U ICPCIICKTUBLI PA3BUTUA
HAaHOTCXHOJIOTUH U HAHOJJICKTPOHHUKHU

18

24

OK-2, OK-3,
OK-4, OIIK-1,
OIIK-2, IIK-6

Hroro 3a cemectp

18

10

80

108

Hroro

18

10

80

108
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 - CogepkaHue pa3aesioB NUCIUIUIHH (TIO JICKIUSIM)

3 z§
: i:
ConeprkaHue pas3zienoB JUCIUILIUHEI 110 =] > O
Haszeanus paznenos Acp pasi Auch 5 oy & 5
JIEKIIAAM 8 § o
= o, =
& o 2
~ S}
1 cemecTp
1 Beenenue OCHOBHBIE 3aKOHOMEPHOCTH UCTOPUYE- 2 OK-2, OK-
CKOTI'O ITPOLIECCA B HAYKE U TEXHUKE; 3, OK-4,
MPEANOCHUIKA BO3HUKHOBEHUS U TaIlbl OIIK-1,
HCTOPUYECKOTO Pa3BUTHS B 00JIACTH [1IK-6
JIEKTPOHUKHU
Hroro
2 Bo3HHUKHOBEHUE UAEH aTOMHOMN U Bo3HukHOBEHHE aTOMHOH U siiepHO (hu- OK-2, OK-
KBAaHTOBOH (pr3uKH 3UKH: OTKPBITHE PEHTreHa, OTKpbITHE [1. 3, OK-4,
u M. Kropu, OTKpbITHE KBaHTOB OIIK-1,
Hroro 2 OIIK-2,
[IK-6
3 BO3HMKHOBEHHE U pa3BUTHE N300pereHne ToueYHOro TpaH3UCTOopa. 2 OK-2, OK-
JIMCKPETHOM TOTYTTPOBOJHUKOBOM N300peTeHune mIocKOCTHOTO OUMOJISIPHO- 3, OK-4,
JIIEKTPOHUKHU ro Tpansucropa. [Ipeanocsiku nossie- OIIK-1,
HUSI TpaH3UCTOpPOB. VIcTOpus pa3BuUTHs OIIK-2,
IIOJIEBBIX TPAH3UCTOPOB. McTopus pa3Bu- [1IK-6
THSI CEpUMHOTO IPOU3BOJICTBA TPAH3UCTO-
poB
Hroro
4 nTerpanpHas MUKPOIJIEKTPOHHUKA | [IpeAnochlIky MOsSBIEHUS MUKPOIJICK- OK-2, OK-
TpoHUKH. TpeOoBaHNs MUHUATIOPU3ALIUT 3, OK-4,
3IIEKTPOPAANOIIEMEHTOB CO CTOPOHBI OIIK-1,
pa3paboTurkoB anmnaparypsl. OCHOBBI OIIK-2,
Pa3BUTHS TEXHOJIOIMH MUKPODJIEKTPOHHU- [1IK-6
KH. DTallbl pa3BUTHS MUKPO3JIEKTPOHUKH
WcTopus co3nanusi MUKPOIJIEKTPOHHUKH.
Hroro
5 Tlpennochiiku U pa3BUTHE 3apoKIeHUE TEOPETUUECKUX OCHOB OITH- OK-2, OK-
OINTHYECKOH U KBAaHTOBOIM 9YeCKOW U KBAaHTOBOH JIEKTPOHUKHU. Pabo- 3, OK-4,
3JIEKTPOHUKHU Te1 A. Ounmreiiga, A.I'. CtomeTona, I1. OIIK-1,
Hupaka, B.A. ®abpukanra, A.M. [Ipoxo- OIIK-2,
poBa, H.I'. bacosa. [IpakTtuueckas peanu- [1K-6
3a1us uAe KBaHTOBOM 3eKTpoHUKU. Co-
3/1aHHE MEPBOTO MOJIEKYIIIPHOTO KBAHTO-
Boro reHeparopa. Co3iaHue j1a3epoB
Hroro
6 BO3HMKHOBEHHME U MEPCIIEKTUBBI [Ipeanocelnku 3apoXkKIeHUs] HAHOTEXHO- OK-2, OK-
Pa3BUTHUS HAHOTEXHOJIOTUU U JIOTUH U HaIIpaBJICHUsA UX pa3Butus. Mc- 3, OK-4,
HAHOBJIEKTPOHUKH TOPHS CO3IAHUSA METOJOB HAHOAUATHO- OIIK-1,
CTUKH U MAHUITYJIUPOBAHUSA OTIEIbHBIMU OIIK-2,
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atomMaMu. PaGoThl pOCCUICKHUX YYEHBIX B
00JIaCTH CO3/IaHHsI HAHOCTPYKTYP U HaHO-
ANEKTPOHUKH, MEeCTO 1 3HaUYeHUe dJIeK-
TPOHUKH U HAHOZJIEKTPOHUKHU B COBpE-
MEHHOM MUpE

HUroro

4

I1IK-6

Hroro 3a cemectp

18

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMINIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)
1 o0ecrneynBaeMbIMHU (IOCTEAYIOMIMMHA) THCHUIIIHHAMHA

Paznenbl qUCHUIIIUHBL U MEXIUCUUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUIMHAMU NIPe/ICTaBlIeHb! B Tabmuie 5.3.
Tabmura 5.3 - Paznensl AMCHUIUIHMHBI 1 MEXIUCITUIUITMHAPHBIE CBI3H

HaumeHnoBaHue qUCHIMILIMH

Ne pasnienoB JaHHOW AUCHUTUIMHBL, I KOTOPBIX HEOOXOIUMO
U3ydeHHe 00eCTICUMBAIONIUX U 00eCTIeYNBAEMbIX JUCIIHILTHH

2 3 4 5 6
[IpenmecTByroue AUCHUILIMHbI
1 AkTyanbHbIE TPOOIEMBI COBPEMEHHOM . . n . n
NIEKTPOHUKHN U HAHODJIEKTPOHUKH
[Tocnenyromue TUCHUIIITUHBL
1 'HOCTpaHHBIN A3BIK - AHITIMICKUI +
2 MHOoCcTpaHHBIN A3bIK - HeMenkuii +

5.4. CooTBeTcTBHE KOMIIETEHIMH, (POPMHUPYEMBbIX PH U3YYeHHUH TMCIHUIIIMHDbI, H BU10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX MpPU HM3YYEHUHM IUCLUIUIMHBI, M BHJOB 3aHATHH

NpeCTaBICHO B Tabmuie 5.4

Tabmuna 5.4 — CooTBeTCTBHE KOMIIETCHIIMI U BUJIOB 3aHATUH, (POPMHUPYEMBIX TPU U3YYEHUH TUCLMUILIM -

HBI

Bune! 3angTmit

= g
: g
= & 3
= T o
»’:f < =
= - g s
5} O T
5 =t = i DopMbI KOHTPOJIS
= 2 o5 S
g = 2 =
~ S o
~ N
i o
= S
o =
= S
OK-2 + + + KoHceKT caMonoAroToBKY,
Ompoc Ha 3aHATHAX, 3a4eT, Pede-
pat, OTUeT Mo NPaKTUIECKOMY 3a-
HSITHIO
OK-3 + + + Koncnekr caMonoaroToBky,
Omnpoc Ha 3aHsATHIX, 3a4eT, Pede-
pat, OT4eT Mo MpaKkTUIECKOMY 3a-
HSITHIO
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OK-4 +

KoHcIexT caMOonoaroToBKH,
Omnpoc Ha 3aHsaTHIX, 3a4eT, Pede-
pat, OTYeT Mo MPaKTUIECKOMY 3a-
HATHUIO

OIIK-1 +

KoHcnexT caMonoaroTroBKH,
Omnpoc Ha 3aHsaTHIX, 3a4eT, Pede-
pat, OTYeT 10 MPAKTUIECKOMY 3a-
HATUIO

OIIK-2 +

KoHcneKkT caMonoAroToBKy,
Omnpoc Ha 3aHsaTHX, 3a4eT, Pede-
pat, OT4eT 1o NpaKTUIECKOMY 3a-
HATUIO

[1IK-6 +

KoHCcIeKT caMOIoArOTOBKH,
Ompoc Ha 3aHATHAX, 3a4eT, Pede-
pat, OT4eT Mo NpaKkTUIECKOMY 3a-
HATHUIO

6. UaTepakTuBHBIe MeTOABI M (OPMBbI OPraHU3ALHUHN 00yUEeHHS
TexHOMOruM MHTEPAKTUBHOTO O0y4EHUs MpH pa3HbIX (GopMax 3aHATUH B yacax MPUBEICHBI B Ta-

omure 6.1
Tabmuua 6.1 — TeXHOJIOTHH UHTEPAKTUBHOTO OOYUYEHHSI PU pa3HbIX (PopMax 3aHATHI B yacax
WNurepakTuBHbIC TpakTUyeckue | MIHTEepakTUBH
MeToab! Bcero
3aHATHUS bI€ JICKITUHU
1 cemecTp
[Ipe3eHTanuu ¢ UCMOIbL30BaHUEM 8 8
CIIaliJIOB C 00CYKJIEHUEM
Pemenne cutyallMOHHBIX 3a1a4 6
Hroro 3a cemecTp: 8 14
Hroro 8 14
7. JlabopaTtopHbie padoThl
He npenycmorpeno PYII
8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HanmMeHoBaHMEe MpaKTUUECKUX 3aHATUH (CEMHUHAPOB) MpUBeIeHO B Tabmuie 8.1.
Tabmuma 8. 1 — HaumeHoBaHME MPAKTUYECKHUX 3aHATHH (CEMUHApPOB)
3 =
: | i
HanmeHnoBanue npakTuueckux 3aHATHI ; > 0
HasBanus paszenos 7 &5
(cemunHapoB) g g 2
S g =
2 o 2
= S
1 cemectp
2 Bo3HUKHOBeHUE U aTOMHOMI U Bo3HukHOBeHHE Ul aTOMHOU U KBAaHTO- 2 OK-2, OK-
KBaHTOBOH (pu3uKu BOM (hpr3uku. BO3HMKHOBEHHUE U Pa3BUTHE 3, OK-4,
KBAaHTOBOW (PM3UKH TBEPJIOTO TeJa OIIK-1,
Hroro 2 OIIK-2,
[IK-6
3 BO3HUKHOBEHHE U pa3BUTHE Bo3HuKHOBEHNE U pa3BUTHE AUCKPETHOU 2 OK-2, OK-
JUCKPETHOMN MOTYTPOBOAHUKOBOM MOJIYITPOBOJJHUKOBOM 3JIEKTPOHUKHU 3, OK-4,
JJIEKTPOHUKHU Hroro b OIIK-1,
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OIIK-2,
[1IK-6
4 NuTerpanbHasi MUKPOSJIEKTpOHUKA | IHTerpanbHas MUKpPOAIJIEKTPOHUKA OK-2, OK-
3, OK-4
Hroro ’ ’
or OIIK-1,
OIIK-2,
[IK-6
5 [Ipeanocslnku U pa3BUTHE [Ipeanocelky 1 pa3BUTHE ONTUYECKON U 2 OK-2, OK-
ONTUYECKON U KBAHTOBOM KBaHTOBOW 3JIEKTPOHUKHU 3, OK-4,
3IEKTPOHUKHU Hroro b OIIK-1,
OIIK-2,
[1IK-6
6 BO3HMKHOBEHME U NIEPCIIEKTHUBbI Bo3HUKHOBEHME U NIEPCIIEKTUBBI Pa3BU- 2 OK-2, OK-
Pa3BUTHS HAHOTEXHOJIOTHU U THSI HAHOTEXHOJIOTUU U HAHOAJIEKTPOHHU- 3, OK+4,
HaHOMJIEKTPOHUKU K1 OIIK-1,
OIIK-2
14 2 ’
TOTO K-6
Hroro 3a cemectp 10

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U ()OPMHUPYEMbIE KOMIIETCHIIUHU TPE/ICTABIICHBI B

tabmnuie 9.1.
Tabmuna 9.1 - Buasl caMoCTOATENBHOM Pa0dO0ThI, TPYIOEMKOCTh B (POPMUPYEMBIE KOMITETSHIIUH
3 z§
s | i8
Bunpl camoctosTenbHOM = > 0
HasBanus pasnenos 5 - =5 @opMBbI KOHTPOJIA
paboThI 2 s 2
=8 g =
e Qg
= iS)
1 cemectp
1 Benenue [IpopaboTka JIeKIIMOHHOTO 1 |OK-2, 3auet, Koncnekt camono-
Marepuasa OK-3, TOTOBKH
K-4
Utoro 1 OK-4,
OIIK-1,
OIIK-2,
I1K-6
2 Bo3HuKHOBeHUE Uacu [ToaroroBka k mpakTuue- 2 OK-2, 3adeT, KOHCIIEKT caMoIIo;I-
aTOMHOI M KBaHTOBOM CKUM 3aHSATHSAM, CEMHUHA- OK-3, roToBKd, OTYET Mo mpakx-
[1)3637091 pam OK-4, THUYECKOMY 3aHATHIO, Pe-
CamocTosTenbHOE U3yye- 10 ggﬁ';’ (bepar
HHUE TeM (BOIPOCOB) Teope- LK 6- ’
TUYECKOM YacTu Kypca i}
[IpopaboTka TeKIHOHHOTO 1
Marepuaia
Hroro 13
3 Bo3HUKHOBEHHE U [ToaroroBka k mpakTuue- 2 OK-2, 3adeT, KOHCIIEKT caMoIIoI-
pa3BUTHE TUCKPETHOU CKUM 3aHSATHSAM, CEMHUHA- OK-3, rotoBku, Onpoc Ha 3aHsi-
MOJTYTPOBOJHUKOBOM pam OK-4, THsiX, OTYET MO MpaKTUYe-
AIEKTPOHUKHU CaMOCTOSTENbHOE H3yTe- 14 ggﬁ-;, ckomy 3aHsTHIO, Pedepar
T4y

HHE TeM (BOIIPOCOB) TEOpE-
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TUYECKOHN 4acTu Kypca

[IpopaboTka JIEeKIIMOHHOTO
Mmarepuasna

I1IK-6

Hroro 17
4 NurerpanbHas IToaroroBka K mpaxkTuye- OK-2, 3auet, KoHcniekT camonop-
MHKPO3JIEKTPOHHUKA CKMM 3aHATHSAM, CEMHUHA- OK-3, rotoBku, Onpoc Ha 3aHs-
pam OK-4, Tusx, OTYeT 1o npakTuye-
[TK-1 KoMy 3aHsaTuo, Pedepar
CamocrosiTeTbHOE U3yue- 14 8H K 2’ ckoMy , Pedep
HHUE TeM (BOIMPOCOB) Teope- 1K 6- ’
TUYECKOM YacTu Kypca .
[IpopaboTka JIEKIIMOHHOTO 1
Marepuaa
Hroro 17
5 Ilpeanocsinku u IToaroroBka K mpaxkTuye- OIIK-1, |3auer, Koncnekr camonon-
pa3BUTHE ONTUYECKOM U | CKUM 3aHATUSIM, CEMHHA- OIIK-2, |roroBku, Ompoc Ha 3aHs-
KBAaHTOBOM 3JIEKTPOHUKHU | pam [1K-6, TUAX, OTYeT 1o npaKTuye-
K-2 CKOMY 3aHATHIO, Pedepar
CamocrosiTenbHOE U3yde- 10 8 K 3’ Y », Pedep
HHUE TeM (BOIMPOCOB) Teope- OK- 4’
TUYECKOM YacTu Kypca .
[IpopaboTka JIEKIIMOHHOTO 2
Marepuala
Hroro 14
6 Bo3nukHOBEHUE U [ToaroroBka k mpakTuue- OIIK-1, |3auet, Koncnekr camonon-
TIEPCIIEKTUBBI PAa3BUTHS CKHMM 3aHSTUSIM, CEMHHA- OIIK-2, |roroBku, Ompoc Ha 3aHs-
HaHOTEXHOJIOTUHU U pam I1K-6, Tusx, OTYeT 1o npakTuye-
HaH KTPOHUKHU K-2 CKoMYy 3aHsTHI0, Pedepar
AHOSJICKTPO CamocrosiTenbHOE U3yde- 15 8 K 3’ Y , Pedep
HHE TeM (BOIPOCOB) Teope- OK- 4’
TUYECKOM 4acTu Kypca .
[IpopaboTka JIEKIIMOHHOTO 1
Marepuala
Hroro 18
Hroro 3a cemectp 80
Hroro 80
10. KypcoBas pa6ora (IpoeKT)
He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa /isi OLEHKH YCIIeBA€MOCTH CTYIeHTOB

11.1. banabHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH IS JIEMEHTOB KOHTPOJIS

o o MakcuMaJILHBIN
o MaxkcuMalILHBIN MaxkcuMalILHBIN
DneMeHThl y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuon
JIESITEILHOCTH mexny 2KT u Ha ceMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
1 cemectp
KoncnexT camomoaroros- 3 3 3 9
KU
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Onpoc Ha 3aHATUSAX 10 10 10 30

OT4er 1o NpaKTUIECKOMY 6 6 6 18

3aHATUIO

Pedepar 14 14 15 43

Hroro makcumym 3a nepu- 33 33 34 100
on

Hapacratomum urorom 33 66 100 100

11.2. IlepecyeT 02/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6a/IOB B OIICHKH 32 KOHTPOJIBHBIE TOUKH MPeIcTaBieH B Tadmmie 11.2.
Tabmuma 11. 2 — [TepecueT 6AJIJIOB B OIICHKH 32 KOHTPOJIbHBIE TOUKH

bannbl Ha 1aTy KOHTPOIBHON TOYKHU Orenka

> 90% ot MakcuManbHOU cyMMBbI OamoB Ha gaty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcMMaIbHON cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULNOHHYIO M MEKTYHAPOIHYIO OLEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBICH B TalOmuIle
11.3.
Tabmuua 11. 3 — [epecuer cymMmMbI 6aJUIOB B TPAAMIMOHHYIO H MEKIYHAPOIHYIO OLICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YUHTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIInYHO)
85-89 B (ouens xoporiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
0-74 D (ynoBnerBoputeabHO)
65 - 69

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (nocpencraenio)
2 (HeyROBICTBOPHTENSHO) (HE Hwxe 60 6aiioB F (HeynoBneTBOPUTENBHO)

3a4TEHO)

12. YuyeOHO-MeTOAUYeCKOE U MH(OPMALIMOHHOE O00ecneyeHHe TUCIMIINHBI

12.1. OcHoBHas JUTEpaTypa

1. Mapromun B. 1., Kabpes B. A., JIykpsnos I'. H., Tynuk B. A. BBeneHne B HAHOTEXHOJIOTHIO:
Yueonuk. — CII6.: WzmarenbctBo «Jlawwb», 2012. — 464 c. [DnexkTpoHHBIH pecypc]. -
https://e.lanbook.com/book/4310#book name

2. Kucenes I'. JI. KBanToBas u ontuyeckas 3JeKTpOHUKA: YueOHOe mocolue. 2¢ u3Ml., UCHp. U
mon. — CII6.: MWsmarensctBO «Jlamw», 2011. — 320 ¢ [DnekrpoHHblii pecypc]. -
https://e.lanbook.com/book/627#book name

3. Cagemnbe U.B. Kypc obmeii ¢pusuku: Yueobnuk. B 3-x T1. T.3. KBanToBas onTrka. AToOMHas
¢usuka. Guzuka TBepaoro tena. Gusuka sapa u smeMenTapHbix yactui. 10-e u3g. Crep. — CII6.: U3na-
TenbcTBO «Jlauby, 2011. — 320 c. [DnexrponHsIit pecypc]. - https://e.lanbook.com/book/2040#book name

12.2. lonosiHUTeIbHAS JIUTEPATYpPa
1. KsanToBas 31eKTpoHUKA U HeJIMHeWHas ontuka : Ilep. ¢ anrn. / A. Spus ; nep. A. A. bapsi-
oun, niep. 0. H. I'opun, nep. A. U. Cokonos, nep. JI. T. Tep-Maptupocss, pen. nep. O. I'. Benauk, pen.
nep. . U. Xanun. - M. : CoBetckoe paauo, 1973. - 454[2] c. : (nanuuue B 6udbmuoreke TYCVYP - 6 5k3.)
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2. OcHOBBI (pU3HUYECKON M KBAHTOBOM ONTHKH : yueOHOe mocobue ais By30B / B. M. llannapos ;
denepanbHOE areHTCTBO MO 00pa30BaHMUIO, TOMCKHI TOCYIapCTBEHHBIM YHUBEPCUTET CHUCTEM YIIpaBJie-
HUS U pasino3J1eKTpoHuku. - Tomck : TYCVYP, 2005. - 258 c. : ui., Tabn. - bubmuorp.: c. 245. - ISBN 5-
86889-228-3 (maymuue B 6ubmotexke TYCYP - 30 k3.)

12.3 YyeOHO-MeTOAUYECKHE ITOCOOUSH

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAuYEeCKH e MO0CO0Us
1. Wcropus u METOIOJOTUSI HAYKH M TEXHHKH B 00JACTH AIEKTPOHHUKHU: MeToanyecKue ykasa-
HUS K MPAKTUYECKUM 3aHATHUSIM U [0 CAaMOCTOSATEIbHON paboTe s CTYJCHTOB HalpaBiieHUs «DJIEKTPO-
HUKa ¥ HaHONEeKTpoHHMKa» / OpmukoB JI. H. - 2015. 11 c. [DnekTponHslii pecypc] - Pexxum moctyna:
https://edu.tusur.ru/publications/5875, nara o6pamenus: 21.05.2017.

12.3.2 YuyeOHO-MeTOAMYECKHUE NMOCOOMS ISl JIML C OTPAHMYECHHBIMHU BO3MOKHOCTSIMH 310POBbS

Y4eOHO-MeToqMUeCKrne MaTeprabl sl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 4YKCa WHBAJIUAOB NPEIOCTaBISAIOTCA B (opMax, aJalTHPOBAHHBIX K OTPAHUYEHUSIM HX 3/10pOBbS U
BOCTIpUATHS WH(POPMALIUH.

JLst i1 ¢ HapylIeHUSIMM 3peHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B reyaTHou (opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTeJbHOI0 annapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

12.4. ba3bl 1aHHBIX, HHGOPMALMOHHO-CIIPABOYHBIE, IOMCKOBbIE CHCTEMBI M Tpedyemoe
NporpaMMHoe odecrnevyeHue

1. OOpa3zoBarenbHbIN OPTAJl YHUBEPCUTETA, OMOIMOTEKAa YHUBEPCUTETA.

2. Microsoft PoweRoint qyist mpoBeneHus JIEKIHiA

13. MarepuaibHO-TEXHMYECKOE 0O0ecneuyeHue JUCIUTIMHBI
13.1. O0mue TpedOBaHUS K MATEPHAJIBLHO-TEXHUYECKOMY 00eCleYeHH 0 U CIIUTIINHbI

13.1.1. MarepuajibHO-TeXHUYECKOe o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATH I
Jnst mpoBeneHus 3aHATUN JIEKIMOHHOTO THIIA, TPYNIIOBBIX U UHANBUIYAJIbHBIX KOHCYJbTAIUH, TE-
KyHI€TO KOHTPOJIA U HpOMG)I(}ITOLIHOﬁ aTTeCTallu UCIIOJIB3YCTCA yqe6Ha;1 AyauTopHs, ¢ KOJIMYCCTBOM I10-
CaZIOYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
HarisiaHbIC mocooust B BUIC HpGSGHTaHI/Iﬁ I10 JICKOIMOHHBIM pas3jacjiaM AUCHHUILINHBI.

13.1.2. MaTrepua/jibHO-TEXHUYECKOE o0ecneuyeHue ISl NPAKTHYECKUX 3aHATHIl
JList mpoBeicHHsI TIPAKTHYECKHUX (CEMHHAPCKUX) 3aHATUN HCIONb3yeTcs yueOHas aymuropus. Co-
ctaB o0opynoBaHusi: YueOHas Mebenb; Jlocka MarHUTHO-MapKepHas - 11T,

13.1.3. MaTrepuaibHO-TeXHHYECKOe 00ecrieyeHue 1JIsl CAMOCTOSATEIbHOI padoThl
s camocTosATebHONM paboThl MCIONb3yeTCsl yueOHasi ayauTopHs (KOMIBIOTEpHBIN Kiacc), pac-
noyiokeHHast o aapecy 634034, r. Tomck, yn. Bepmmanna, 74, 1 atax, aya. 100. CoctaB 060pynoBaHus:
yaeOHas MeOenb; komnbioTepsl kiaacca He Hibke [IDBM INTEL Celeron D336 2.81Tw. - 4 mIT.; KOMIbBIO-
tepsl noakimoueHsl k ceth UHTEPHET u oOecrieunBaroT AOCTYN B AJIEKTPOHHYIO HH(DOPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCHUTETA.

13.2. MaTtepuajibHO-TeXHUYECKOe o0ecnedeHre JUCHUIIHHBI VIS JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI
OcBoenne nucuuruinHbl aunaMu ¢ OB3 ocyiecTBisieTcsl ¢ UCONb30BAHUEM CPEICTB 00yueHUs
00I11ero ¥ CHenHuaIbHOrO Ha3HAUCHHMS.
[Tpu oOy4yeHUH CTYAEHTOB € HAPYLIEHUSIMHU CJIyXa IPeIyCMOTPEHO MCIOIb30BaHUE 3BYKOYCHIIH-
BalOIIEH anmapaTypbl, MYIbTUMEAMUHBIX CPEICTB M JPYTUX TEXHHUUYECKUX CPEACTB MpHeMa/Tiepenayunt
yueOHOM MHpOopMaIMK B TOCTYIHBIX (pOopMax JUIsi CTYIEHTOB C HapyIIEHUSMHU ClyXa, MOOUIILHOU cHCTe-
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MBI OOYYEHHSI JJIs1 CTYJCHTOB C MHBAJIUIHOCTHIO, MOPTATHBHOW MHIYKIIMOHHON CUCTEMbI. YueOHas ayiu-
TOpHsI, B KOTOPOH 00y4arOTCsl CTYACHTHI C HapyIIEHUEM CiyXa, 000pylIoBaHA KOMITBIOTEPHOU TEXHUKOM,
ayMOTEXHUKOW, BUACOTEXHUKOU, FJIEKTPOHHON JTOCKOM, MYJIbTUMEIUIMHON CUCTEMOM.

[Ipu 0OydeHUH CTYICHTOB ¢ HAPYLIEHUSIMH 3PEHUSIMU TIPEIYCMOTPEHO MCIIOIL30BAaHUE B JICKITU-
OHHBIX M yYEOHBIX ayIUTOPHSIX BO3MOXHOCTH MPOCMOTPA YIAJICHHBIX O0BEKTOB (HAmpuUMep, TEKCTa Ha
JIOCKE WJIM CJIaii/la Ha DKpaHe) MPH MOMOIIN BUICOYBEIUYUTENCH JIJIs1 yIAJICHHOTO TTPOCMOTPa.

[Tpu 00y4eHUU CTYICHTOB ¢ HAPYIIEHUSAMH ONOPHO-ABUraTeIbHOI0 ANNAPATA UCIIOIB3YIOTCS
aJbTepHATUBHBIE YCTPOMCTBA BBOJA MH(OpPMAIMK U JIPyrue TEXHUYECKHUE CPEICTBA IMpHUEMa/Tiepeaadn
yaeOHOM WH(pOpMAIUU B JOCTYIMHBIX (opMax AJisi CTYICHTOB C HAPYHICHUSIMH OMOPHO-IBUTATEIHHOTO
arnmapara, MOOMJIBHOM CHCTeMBbI OOYUEHUS JIJIS JIFO/ICH ¢ MHBAJTUIHOCTBIO.

14. ®oH OLIEHOYHBIX CPEICTB

14.1. OcHoBHBbIE TPeOOBaHMSA K (POHIY OLIEHOYHBIX CPEICTB U METOANYECKHE PeKOMEH/1allun
@DOH[| OLICHOYHBIX CPEJCTB U TUIIOBbIE KOHTPOJbHBIC 3aJJaHUsI, UCTIOIb3yeMble I OLIEHKH chop-
MHPOBAaHHOCTH U OCBOCHHS 3aKPEIUICHHBIX 32 JUCUUILIMHON KOMIETEHIIMN MPU MPOBEACHUU TEKYIIEH,
MIPOMEKYTOYHOHN aTTeCTallMy MO JUCHUILIMHE MPUBEACH B MIPUIOKEHUH K paboueil mporpamme.

14.2 TpedoBanusi K (pOHIY OLEHOYHBIX CPEACTB JJIsl JIUI[ ¢ OTPAHUYEHHBIMHM BO3MOKHOCTAMU
310POBbA
JI71s1 CTYIEHTOB C MHBATUIHOCTBIO MPEAYCMOTPEHBI TOTIOJHUTEIBHBIE OIIEHOYHBIE CPENICTBA, Tepe-
YeHb KOTOPbIX yKa3aH B TaOJMIIE.

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

@DopMbI KOHTPOJISL U OLICHKU
pe3yJIbTaTOB O0y4YEeHUS

Buasl 7onoaHUTENBHBIX OIEHOYHBIX

Kareropuu cTyneHTOB
p e CpE/CTB

TecTbl, NCEMEHHBIE CAMOCTOSTEIILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[Ipenmy1iecTBEHHO MUCHMEHHAS
IIPOBEpKa

C HapymeHusiMu
ciyxa

C HapymieHusiMu
3peHus

Co0GecenoBanue 10 BOIIPOCAM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[IpeumymiecTBEHHO yCTHAs IIPOBEPKA
(MHIMBUAYAIBHO)

C HapymeHusiMu
OIOPHO-
JIBUTATEIILHOTO
ammapara

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

[IpeuMy11eCTBEHHO AUCTAaHIIMOHHBIMU
METOIAMHU

C orpaHuueHusIMHU 10
00IIEMETUITTHCKAM
[IOKa3aHUSIM

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

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

14.3 MeTtoauuyeckue peKOMEHAAUMHU M0 OLEHOYHBIM CPeICTBAM JIJIfl JIMI ¢ OTPAaHUYEeHHBIMH
BO3MOKHOCTSIMU 3/10POBbSA

Hns crynenToB ¢ OB3 npenycmaTpuBaeTcst 1ocTymHas (popma MpeaoCcTaBICHHs 3aIaHA OIICHOY -
HBIX CPE/ICTB, a UMEHHO:

- B reyaTHou (opme;

- B IIeYaTHO (hopMe ¢ YBETHUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHSI aCCUCTEHTOM 3aJIaHus BCIIYX;

- MPeIOCTaBJICHUE 3aJJaHus C UCIIOF30BAaHUEM CYPIOTIEPEBOIA.

CryneHTaM ¢ MHBIMJIHOCTHIO YBEIIMYMBAETCS BPEMsI HA IMOATOTOBKY OTBETOB HA KOHTPOJIbHBIC
BOMPOCHL. J[J1s1 TaKUX CTYAEHTOB MpelycMaTpUBaeTcs AOCTyMHas ¢opMma MpeaoCcTaBIeHUs OTBETOB Ha 3a-

JaHHsA, a HUMCHHO!

- IIMCBbMCHHO Ha 6yMare;
- Ha6op OTBCTOB Ha KOMIIBIOTCPE;
- Ha60p OTBCTOB C UCIIOJIb30BAHUEM YCIIYI' aCCUCTCHTA,
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— MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Iponienypa OneHMBAaHUS PE3yJAbTATOB OOYUEHHS] MHBAIHJIOB IO JUCIHUILIMHE MPEIyCMaTpHBaeT
npepocTaBieHne nHpopManuu B popMax, aaanTHPOBAHHBIX K OTPAHUYEHHSIM UX 37I0POBbS U BOCIIPUSTHS
UH(pOPMALIUH:

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIEYaTHOM (hOpMe YBEINYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JI71s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU opme.

[Tpu HeoOxoauMOCTH 17151 00YHAIOIIUXCS ¢ MHBAIUIHOCTBIO MPOLEIypa OLICHUBAHUS PE3yIbTaTOB
00y4eHHUsT MOXKET MIPOBOIUTHCS 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 (mpoduis): [IpomMbliieHHAs JIEKTPOHHKA U MUKPOINPOLECCOPHAS TEXHUKA
®opma 0OyueHus: OUHast

@axynbreT: @IT, PakyabTeT JJIEKTPOHHON TEXHUKH

Kadenpa: [Ip3, Kadeapa npoMbiniieHHOH JIEKTPOHUKH

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 ®opMyIHpOBKa KOMIETEHIIUH Otanbl GOpMUPOBAHUS KOMIIETEHLIUH
[1K-6 CIOCOOHOCTBIO AHAJIM3UPOBATh COCTOSIHUE JlokeH 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH
HAYYHO-TEXHUYECKOU MPOOIEeMBI ITyTEM MOA00- | HICTOPHUYECKOTO Mpoliecca B HayKe U TEXHU-
pa, U3y4eHMs U aHaJIu3a JUTEePaTypHbIX U Ma- | Ke; IPEANOChUIKA BOSHUKHOBEHMSI U 3TaIlbl
TEHTHBIX ICTOYHHKOB HCTOPUYECKOTO Pa3BUTHA B OOJIACTH HIICK-
OIIK-2 CITOCOOHOCTBIO UCIOJIB30BATh PE3YIILTAThI TPOHMKH, MECTO 1 SHAYCHUC SNCKTPOHHIKH
OCBOGHHS MCIHILIHH POrPaMMbl MarucTpary- | 1 HaHOICKIPOHHIKH B COBPCMCHHOM MHPC,
pEI OCHOBHBIE HAIIPABJICHUS], HAYYHbIE ILIKOJIbI
(byHAaMEHTAIBHOTO U MPUKJIAHOTO UCCIIe-
OIIK-1 CIIOCOOHOCTHIO TTOHMMATh OCHOBHBIE TIPOOIEMBI JIOBAHHUSL, IIEPELOBBIC IPOM3BOICTBCHHBIC
B CBOCH IPEIMETHO 0071aCTH, BBIOMPATh METO- | ipeipusiTHs, PAbOTAIOMIHE B 06/IACTH
ABI K CPECTBA UX PCIICHNUA AJIEKTPOHUKHU U HAHORJIEKTPOHUKHU; METO-
OK-4 CIIOCOOHOCTBIO aIalITUPOBATHCS K U3MEHSIO- AOTOTHICCKHUE OCHOBEI M IPHHITHITHI
IMMCS YCIIOBHSIM, [IEPEOLICHUBATD HAKOMICH- | COBPEMEHHO HayKH;
HbIi1 OIIBIT, AHATM3UPOBATH CBOM BO3MOXKHOCTH | /IOIDKEH YMETh TOTOBHTH METOJ0IOTHYE-
CKO€ 000CHOBAaHUE HAyYHOT'O UCCIIEI0Ba-
OK-3 TOTOBHOCTBIO K aKTHBHOMY 06H16HI/IEO C KOIIC- | o eX HIYECKOM pa3paGoTKH B OGIACTH
TaMi B HaYHHOM, HPOM3BOACTBCHHOM M COLM™ | 5 1o r G pprkcsr; IPOrHO3UPOBATS M AHANM3H-
aJIbHO-00111eCTBEHHOH cepax JesTeIbHOCTH POBATH COIHATBHO-3KOHOMHUECKHE, TYMa-
OK-2 CIOCOOHOCTBIO UCTIONB30BATh Ha MPAKTHUKE HUTApHBIE U SKOJIOTMYECKUE MTOCIIEICTBUS
YMEHHUSI 1 HaBBIKM B OpraHU3alK UCCIeI0Ba- | HAYYHBIX OTKPBITHMA U HOBBIX TEXHHUUYECKHUX
TEJICKUX U MPOEKTHBIX Pa0OT, B YIPABICHUN | pEIIEHUH B 001aCTH 3IEKTPOHUKHU, MUKPO
KOJJIEKTUBOM 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-
JIOBaHMSI U €r0 pe3yJIbTaToB;

OO01re XapakTepUCTHKHU MOKa3aTele U KpUTEepHeEB

NpUBENICHBI B Ta0OmuIe 2.
Tabmuia 2 — O0mue XapaKTepUCTHKH TTOKa3aTesed U KPUTEPUEB OLICHMBAHUS KOMIIETEHIIHIA IO ATaram

OLICHHUBAaHUs KOMHGTCHHI/II\/JI Ha BCEX 3Talax

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 Komnerennus IK-6

ITK-6: crtocOOHOCTBIO aHAIM3UPOBATH COCTOSIHUE HAYYHO-TEXHUYECKOW MPOOIeMBbl TyTeM MOaI00-
pa, U3y4eHHUs U aHANIM3a JIUTEPATYPHBIX U MATEHTHBIX HCTOYHHUKOB.

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

OpTaHU3AIHIO YJICKTPOH-
HBIX KaTajaoroB OMOIHO-
TEK, OPraHU3AIHIO U JI0-
CTYII K 3JIEKTPOHHBIM 0a-
3aM CTaTeH U ITaTCHTOB,
0a3 AIIEKTPOHHBIX Ipe-
MIPUHTOB U CIICIUATH3UPO-
BaHHBIX HayYHBIX COITH-
AITLHBIX CeTEH.

CO3/1aBaTh 3aIlPOCHI B
AIICKTPOHHBIX KaTajorax
OUOIMOTEK, STEKTPOHHBIX
0azax crareii ¥ MAaTCHTOB,
0a3ax 3JEKTPOHHBIX TIpe-
HPUHTOB

HaBBIKaMU 00paOOTKH OT-
BETOB Ha 3aIpoChl B AJICK-
TPOHHBIX KaTajiorax ouo-
JMOTEK, AIEKTPOHHBIX Oa-
3ax CTaTei U MaTCHTOB,
0a3ax 3JIEeKTPOHHBIX TIpe-
MIPUHTOB U CIICIIUATNU3UPO-
BaHHBIX HAYYHBIX COIH-
QJIBHBIX CETSX.

Bunwl 3agstuin

* lHTepaKkTUBHbIC MMpPaAK-
TUYECKUE 3aHATHUS,

* HTepaKkTUBHBIEC JIEK-
LHH;

* IIpakTnueckue 3ans-
TS,

e Jleknum;

* CamocTosTenbHas pa-
ooTa;

* HTEepakTUBHBIE MTPaK-
TUYECKUE 3aHATHUS,

* lHTEepaKkTUBHBIE JIEK-
11U,

* IIpakruueckue 3aHs-
THUS;

o Jlexnmuy;

* CamocTosiTenbHas pa-
oora;

* HHTepakTUBHBIE MpPaK-
TUYECKUE 3aHATHUS,

* CamocTodrenbHas pa-
0oTa;

Hcnosnb3yembie
CpeICTBa OLICHUBA-
HUS

* KoOHCHEKT caMonoAro-
TOBKU;

* Omnpoc Ha 3aHATHUSX;

* Pedepar;

* Ortyer 1o npakTuye-
CKOMY 3aHSTHIO;

* KoHcnekt camonoaro-
TOBKU;

* Ormnpoc Ha 3aHATHSIX;

* Pedepar;

* Otuer no mpaxKTHye-
CKOMY 3aHSTHIO;

* Pedepar;

* OT4eT o NmpakTUye-
CKOMY 3aHSTHIO;

e 3auer;

e 3auer; * 3ayer;
dopMynTMpoBKa MOKa3aTeJie U KPUTEPUEB OIEHWBAHUS JAHHOW KOMIIETCHIIMU MPUBEICHA B Ta-
omute 4.
Tabmuma 4 — [Tokazarenau 1 KpUTEPUH OIEHWBAHMSI KOMIIETEHIIMU Ha dTamax
CocTasn 3HaTh YmMmeTs Bnanets
OTIn4HO * 3HAET OpraHU3aLMIO * yMEEeT CO3/1aBaTh e BJIaJ€ET HaBBIKAMU 00-

(BBICOKHI YPOBEHB)

AIIEKTPOHHBIX KaTaJOrOB
OubIMoTeK, OpraHu3a-
IO M JIOCTYTI K DJIEK-
TPOHHBIM 0a3zaM cTaTei u

3aIPOCHI B 3JICKTPOHHBIX
KaTajgorax OMOIHOTEK,
AMEKTPOHHBIX 0a3zax cTa-
TeH M maTeHToB, 0a3ax

pabOTKH OTBETOB Ha
3arpochl B JIEKTPOHHBIX
KaTajorax OMOIHOTEK,
AJIEKTPOHHBIX 0a3ax cra-
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MaTEeHTOB, 0a3 JIEKTPOH-
HBIX MPENPUHTOB U CIIe-
[IAAJTU3UPOBAHHBIX HAy4-
HBIX COIMAIbHBIX

ceTen. ;

AIIEKTPOHHBIX MPETPUH-
TOB W CHEIUATNU3UPOBAH-
HBIX HAYYHBIX COLIUAJh-
HBIX CETSX. ;

TeH W MaTeHToB, 0a3ax
3JIEKTPOHHBIX MPETPUH-
TOB U CTICIUATIN3UPOBAH-
HBIX HayYHBIX COIUATb-
HBIX CETSX.;

Xoporio (6a30BbIi

¢ 3HACT OpraHu3aiuro

* yMeeT CO3/aBaTh

e BJajceT HAaBbIKAMU 00-

IIUIO M JIOCTYTI K DJIEK-
TPOHHBIM 0a3zaM cTaTei u
MIaTEHTOB ;

AMEKTPOHHBIX 0a3zax cTa-
TEH U MaTeHTOB;

YPOBEHb) AJIEKTPOHHBIX KAaTaJOrOB | 3alpoOChl B JIEKTPOHHBIX | pabOTKHU OTBETOB Ha
OubIMoTeK, Opranu3a- KaTajorax OuOINOTeK, 3aIMpOCHl B NIEKTPOHHBIX
LU0 U JJOCTYII K DJIeK- ANIEKTPOHHBIX 0a3ax cTa- | Karajorax OMOIMOTEK,
TPOHHBIM 0a3aM CTaTeil U | Tei U MaTeHToB, Oa3ax AIIEKTPOHHBIX 0a3ax cra-
[aTEHTOB, 0a3 AMEKTPOH- | SJIEKTPOHHBIX MPENpPUH- | Ted U MAaTeHTOB, 0a3ax
HBIX MIPETIPUHTOB; TOB; AIIEKTPOHHBIX TPENpUH-

TOB ;

VYI0OBNETBOPUTENIBH | * 3HACT OPraHU3AIUI0 * yMeeT co3JaBarhb * BIIaJieeT HAaBBIKAMU 00-

0 (IOpOroBeIi AJIEKTPOHHBIX KaTaJloTOB | 3alpOCHI B AJICKTPOHHBIX | paOOTKH OTBETOB Ha

YPOBEHB) OubIMoTeK, OpraHu3a- KaTajorax OuOINOTeK, 3arpochl B JIEKTPOHHBIX

KaTajorax OMOIHOTEK,
AJIEKTPOHHBIX 0a3ax cra-
TEH W IIaTEHTOB |

TYpBL.

2.2 Komnerennus OIIK-2
OIIK-2: crmocoOHOCTHIO MCIOJIB30BaTh PE3YJILTAThl OCBOSHUS JUCITUIUIMH MPOrpaMMbl MarucTpa-

st popMupoBaHHS KOMIIETEHIIMH HEOOXOMMO OCYIICCTBUTH PSJT 3TAIOB. DTarbl (HOPMUPOBAHUS
KOMIICTCHIINU, HpI/IMCHSICMBIG JJIA 9TOIr0 BUIOBI 3aH51TPII>i nu I/ICHOHB?)yeMLIe Cpe,Z[CTBa OILICHHUBAaHUA Hpez[-
CTaBJIEHBI B TAaOJIHIIE 5.
OpMI/IpOBaHI/DI KOMIICTCHIINU U I/ICHOJ'II:?)yeMBIC Cpe,Z[CTBa OILICHHUBAaHUA

Tabmuma 5 — Dramsl

Cocras

3HaTh

YMeTh

Braanern

CopepxaHue 3Ta-
OB

W3BECTHBIX YUCHBIX U UX
TPYABI TIO TPOOIEMATHKE
ANIEKTPOHHUKHU ¥ HAHODJIEK-
TPOHHKH, a TAK)KE IIEHTPHI
Y OpraHM3aIlNH, 3aHUMal0-
IIMMHKCS B TAaHHOW Mpei-
METHOH 001acTH

(bopmympoBaTth pazBep-
HYTO aKTyaJbHOCTb, HAYy4-
HYI0 HOBU3HY, MIOJIOKEHUS
BBIHOCHMBIE HA 3aIUTY,
IIPAKTUYECKYIO 3HAYH-
MOCTb, TOCTOBEPHOCTD,
LIEJIM U 33]]a4 MCCIIE0Ba-
HUM MO JIEKTPOHUKHU

OCHOBHBIMH METOJIAMU HC-
ClIeIOBaHUM U pa3paboTKu
B 00JIACTH ANIEKTPOHHUKH U
HAHOAJICKTPOHHUKH

Bunwl 3ansatuit

* lHTepaKkTUBHBIE MpaK-
THYCCKUC 3aHATHA,

* lHTepaKkTUBHBIC JIEK-
IIUH;

* [IpakTuueckue 3aHs-
THUS;

o Jleknum;

* CamocrosTenbpHas pa-
oora;

* HHTepakTuBHBIE MTpaK-
THYECCKUC 3aHATHA,

* HHTepakTUBHbBIE JIEK-
1117178

* IlpakTuueckue 3aHs-
THS;

o Jlexnnuy;

» CamocTosiTenbHas pa-
oora;

* lHTepaKTUBHBIC TIPAK-
THYCCKUC 3aHATHA,

» CamocrosTenbHas pa-
OorTa;

Hcnonb3yembie
CpeJlICTBA OLICHUBA-
HUs

* Koncnekr camomnoaro-
TOBKU;

* Onpoc Ha 3aHATHSIX;

* Pedepar;

* Oryer 110 npakTUuye-
CKOMY 3aHSITHIO;

e KoHCIEeKT caMOIIoaro-
TOBKU;

* Onpoc Ha 3aHATHUAX;

* Pedepar;

* Ortuer 1o pakTHye-
CKOMY 3aHSITHIO;

* Pedepar;

* Oryer 10 npakTuyie-
CKOMY 3aHSTHIO;

e 3auer;
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e 3auer;

* 3auer;

PopMyIMpOBKa MOKA3aTeIe U KPUTEPUEB OLEHUBAHUS JAHHOW KOMIIETEHIMU NPUBEJICHA B Ta-

ommre 6.
Tabmuua 6 — Ilokazarenu U KpUTEpUN OLICHUBAHUS KOMIIETEHIIMU HA dTanax

CocTasn 3HaTh YmMmeTs Bnanets
OTnnyHO * 3HAET U3BECTHBIX yue- | * yMmeeT (OpMyaupoBaTh | * BJaJE€E€T OCHOBHBIMU

(BBICOKMIA YPOBEHB)

HBIX U UX TPYIBI 110
npobaeMaTHKe IEKTPO-
HUKH ¥ HAHOXJICKTPOHH-
KM, a TAKXKE LIEHTPHI U
OpraHu3aIiy, 3aHUMAa0-
IIMMHKCS B JAHHOU NpeJI-
METHOM 00J1aCTH ;

Pa3BEPHYTO aKTyallb-
HOCTb, HAYYHYIO HOBU3-
HY, TTOJIOKECHUS BEIHOCH-
MBI€ Ha 3aIUTY, IIPAKTH-
YECKYI0 3HAYUMOCTb, JI0-
CTOBEPHOCTD, LIETU U 3a-
a4y UCCIIENOBAaHUI IO
ANEKTPOHUKH

METOJaMH UCCIIEJOBaHUI
U pa3palboTKu B o0acTu
AJICKTPOHUKHU ¥ HAHO-
SJICKTOHUKHU,

Xoporio (6a30BbIi

¢ 3HAKOM C IaCrnopTomM

* ymeeT (HOpMyJIUpOBaTh

* BIaJ€ET INOHATUNHBIM

HAHOJ3JICKTPOHUKH ;

YPOBEHB) CHENMATbHOCTH B 00/1a- | aKTyaJbHOCTb, HAYYHYIO | allapaToM JIEKTPOHUKH
CTH DJIEKTPOHHKH U Ha- HOBH3HY, ITOJIOXKEHUS BBI- | M HAHOAJIEKTOHUKH;
HOQJIEKTOHMKH 110 3all- | HOCHUMBIE Ha 3aIIUTY,
T€ KaHTUIATCKUX U Marv- | MPaKTUYECKYIO 3HAUH-
CTepPCKUX JHccepTanuii; | MOCTb, JOCTOBEPHOCTH,
IeJTN 1 3a/1a9H UCCIIEe0-
BaHMI MO JIEKTPOHUKHU
UCTIONB3YSI CITPABOYHYIO
UHOPMAIHIO ;
VYI0BNETBOPUTENIBH | ® 3HAET OCHOBHBIE NOHA- | * yMeeT (OpMyJIupoBaTh | * BiajaeeT (pUKCUpOBaH-
0 (TIOpOTOBBIN THUSL U METO/IbI UCCIIEI0- | AKTYaJIbHOCTb, HAYYHYIO | HBIM HaOOpOM OIepariuii;
YPOBEHB) BaHUIA 110 AJIEKTPOHUKH U | HOBU3HY, TOJIOKEHUS BbI-

HOCHMBIE Ha 3aIlIUTY,
MPAKTHYCCKYIO 3HAYM-
MOCTb, IOCTOBEPHOCTb,
EeNTU 1 33]]a9H UCCIIE0-
BaHUH MO AIIEKTPOHUKH
1o 1madJIoHy.;

Tabmuna 7 — Drarnsl

2.3 Komnerennus OITK-1

OIIK-1: ctocoOHOCTBIO MOHUMATh OCHOBHBIE MPOOJIEMBI B CBOEH MpeIMETHON 001acTH, BEIOUPATh
METOIBI ¥l CPEJICTBA UX PEIICHUS.

Jnst popmupoBaHus KOMIETEHIIMH HEOOXOIUMO OCYIIECTBUTH A TANOB. DTarbl (HOPMUPOBAHUS
KOMITETEHITUH, TTPHUMEHSIEMBIE TSI STOTO BUBI 3aHATHI M MCIOIB3yeMbIC CPEICTBA OICHUBAHUS IPEI-
CTaBJIEHBI B TAaOHIlE 7.
OPMHUPOBAHUsI KOMIIETCHIINH U UCTIOJIb3YEMbIE CPEICTBA OIICHUBAHHUS

CocTasn

3HaTh

YMmeTs

Bnanets

CopepxaHue 3Ta-
II0B

3HAeT U NOHUMAET OCHOB-
HbI€ [TPOOJIEMBI B 00J1aCTH
JJIEKTPOHHUKH U HAHODJIEK-
TPOHHKH.

HAXOIUTh (BHIOMPATH) HAU-
6onee 3¢ hekTuBHBIC (Me-
TOJIbI) PEIICHUS OCHOBHBIX
TUIIOB NpoOseM (3a1au),
BCTpEUAIOLINXCs B U30paH-
HOU cdepe HAyIHOU Jesi-
TEIbHOCTH

CIIOCOOHOCTBIO HAXOIUTh
158 aHaJ'II/ISI/IpOBaTB TCXHU-
YEeCKH U Hay4dHbIe mpo0Jie-
MBI OLICHUBATH UX CIIOXK-
HOCTb, 00Ia1aTh HAaBbIKA-
MU OOILEHHS CO CIIelMa-
JINCTaMU

Bunwl 3austuit

* HHTepakTUBHBIE MpaK-
TUYECKHUE 3aHSATHUS;

* HHTepaKkTUBHBIE MpaK-
TUYECKHUE 3aHATHUS;

* HHTepakTUBHBIE MPaK-
TUYECKHUE 3aHSATHUS;
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* HVHTepaKkTUBHBIE JIEK-
1IUH;

* IIpakTnueckue 3aHs-
TUS;

e Jlexnum;

* CamocTosTenbHas pa-
oora;

* HHTepaKTUBHBIE JIEK-
1uH;

* IIpakTnueckue 3aHs-
THUS;

o Jlexmmuy;

* CamocTosiTenpHas pa-
oora;

* CamocrosTeabHas pa-
0oTa;

Hcnonb3yembie
CpeICTBa OICHUBA-
HUS

* KOHCIEKT caMOnoAro-
TOBKU;

* Omnpoc Ha 3aHATHSIX;

* Pedepar;

* OT4er Mo mpakTuye-
CKOMY 3aHSTHIO;

* 3auer;

* KoHcIekT caMomoaro-
TOBKU;

* Omnpoc Ha 3aHATHSIX;

* Pedepar;

e Ot4er mo mpaxKTHye-
CKOMY 3aHSTHIO;

* 3averT;

* Pedepar;

* OtueT 1Mo npaxkTuye-
CKOMY 3aHSTHIO;

e 3auer;

(DOpMy.]'II/IpOBKa rokasareie u KpUTCPUCB OLICHHWBAHUA ,HaHHOﬁ KOMIICTCHIIMU IIPUBCACHA B Ta-

omue 8.
Tabmuma 8 — [Tokazareau M KpUTEPHUH OIEHUBAHMSI KOMIIETSHIIMH Ha dTanax

Coctasn 3HaTH YMmeTh Bnanets
OTan4HO * OCHOBHBIE TPOOJIEMBI B| * CBOOOIHO MPUMEHSET * HaBBIKAaMU QOPMYIIH-

(BBICOKHI YPOBEHB)

CBOEH mpeIMeTHO 00a-
CTH, BEIOMpATh METOJIBI U
CpE/ICTBA UX PEIICHUS CO-
Jiep>KaHNe COBPEMEHHBIX
TEOPETHYCCKUX KOHIICTI-
LM, ;

METOIBI PEIICHUS
po0JieM B CBOEH Ipen-

METHOM 0071aCTH, BEIOH-
path METOJIBI M CPE/ICTBA
WX PEIICHNUS ;

POBaHHUS BO3HUKAIOIIUX
npo6ieM U BEIOOpa METo-
JIOB UX pEeUIeHHUs IPU
POEKTHPOBAHUH JJIEK-
TPOHHOM KOMITOHEHTHOM
0askl

Xoporto (6a30BbIH

¢ TIOHUMAaTh OCHOBHBbIC

® B ICJIOM YOAOBJIETBOPHU-

¢ KPUTHYECCKH OCMBICIIH-

peLieHui ;

YPOBEHB) po0sieMsl B 001acTH TEJbHbIE, HO COZEpXKa- BAaeT M0JIy4CHHBIE 3Ha-
MPOEKTUPOBAHUS IJIEK- 11ee OTJeNbHbIE MPOOeNbl | HUS; KOMIETEHTEH B pe-
TPOHHON KOMITOHEHTHOW | yMEHHs MMOHCKa (BBIOOpa) | IICHHH Pa3IMYHbIX
0a3bl, UMETh MpeacTaBie- | A(H(PEKTUBHBIX pelieHUH | MpoOJieM B CBOSH Ipe-
HUS O BOBMOYKHOCTSIX U OCHOBHBIX 3a/1a4 ; METHOH 0071acTH
OTpaHUYEHUSX TOCTYI-
HBIX TEXHOJIOTHIA ;
VY1oBIeTBOpUTENbH | * HEMOJHbIE PECTaB- * yMeeT paboTaTh CO * BJaJeeT HaBbIKAMH Op-
0 (IIOpOTroBBIi JeHuss 00 OCHOBHBIX CIIPaBOYHOM JIUTEpATy- raHU3alMu U cCaMoopra-
YPOBEHB) npobiemMax U MeTosax poii ; HU3AIUHN y4eOHO-TI03HA-

BaTeIbHON JIEATEILHO-
CTH;

Tabmuma 9 — Dransl

2.4 Komnerennusa OK-4

OK-4: crmocoOGHOCTBIO aIalTUPOBATHCS K M3MEHSIOMUMCS YCIOBUSAM, TEPEOIEHNBATh HAKOIUICH-
HBIN OIIBIT, aHaJII/ISI/IpOBaTB CBOH BO3MOXHOCTH.

st hopMuUpOBaHUS KOMIIETECHITUN HEOOXOAUMO OCYIIECTBUTH PsI/I ATANOB. DTarbl (HOPMUPOBAHUS
KOMIICTCHIINU, HpI/IMCHHCMbIG JJId 9TOIr0 BUIOBI 3aH$ITI/If/'I nu I/ICHOHBBYGMLIG Cpe,Z[CTBa OILICHHUBAaHUA Hpez[-
cTaBJIeHbI B Ta0mILe 9.
OpMI/IpOBaHI/ISI KOMIICTCHIINU U I/ICHOJ'II:?)yeMBIe Cpe,Z[CTBa OILICHHUBAHUA

Cocras

3HaTh

YMeTh

Braanern

CopepxaHnue 3Ta-
OB

METOAbBI aHAJIN3a U
MIPOTHO3UPOBAHUS
po0JIeM U TPOIIECCOB B
oOmiecTBe

aIalITUPOBATHCS K N3MEHSI-
FOIIUMCSI YCTIOBUSIM (OBI-
CTPO HAXOIWThH PEIICHUS
po0seM, MepexXoanTh K

HABBIKAMU aHAIIN3a COIIH-
ATbHO-3HAYMMBIX MPOOIIEM
U TIPOLIECCOB
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HCIIOJIb30BAHHIO HOBBIX,
6onee 3((heKTUBHBIX Me-
TOJIOB U T.1.)

Bunwl 3ansatui

* llHTEepaKkTUBHBIC MpPaAK-
TUYECKUE 3aHATUS;

* lHTepakTUBHBIC JIEK-
1,

* [IIpakTnueckue 3aHs-
TUS;

o Jlexnuwm;

* CamocrosTenbHas pa-
ooTa;

* VHrepakTuBHBIE ITpaK-
TUYECKUE 3aHATHUS;

* lHTepakTUBHBIC JIEK-
ouu,

* IIpakTnueckue 3aHs-
THUS;

* Jleknmu;

* CamocTosiTenbHas pa-
0oTa;

* HHrepakTUBHBIE NTpaAK-

TUYECKHE 3aHSTHSI,
* CamocTrodTenbHas pa-
oora;

* Pedepar;
* Oryer 1o npakTuye-
CKOMY 3aHSTHIO;

* Pedepar;
¢ Ortuer no nmpaxkTHye-
CKOMY 3aHSTHIO;

Hcnonb3yembie * Koncnekr camonoaro- | ¢ Koncmekt camonoaro- | * Pedepar;
CpCACTBa OLICHUBA- | TOBKW, TOBKH, * Oruer 1o npakTuyie-
HUS * Ompoc Ha 3aHATHSIX; * Omnpoc Ha 3aHATHSIX; CKOMY 3aHSITHIO;

e 3auer;

e 3auer; * 3auer;
DopMyJIMpPOBKa MOKA3aTeJIe U KPUTEPUEB OLCHUBAHUS JAHHOW KOMIICTCHIUU IIPUBEIECHA B Ta-
omure 10.
Ta6muia 10 — [Toka3arenu U KpUTEpUH OLICHUBAHUS KOMIIETEHIIMK Ha dTanax
Cocras 3HaTh YmeTh Bnagers
Omimyno * OTJIMYHO 3HATb METOJBI | * OTIMYHO YMETb AHAIU- | * OTJIMYHO BJIAJCET Ha-

(BBICOKUI YPOBEHbD)

aHaJM3a v MPOTHO3UPO-
BaHUs IPOOJIEM H IIPO-
LIECCOB B OOIIIECTBE ;

3UpPOBATh MPOUCXOAIINE
B 00IIECTBE MPOLIECCHl U
UMEIOIIHECS TPOOIIEMBI,

MIPOTHO3UPOBATh UX pa3-

BUTUE ;

BBIKAMU aHAJIM3a COLU-
AJIbHO-3HAYNMBbIX
npo0eM U MPOIECCOB
JUIsl OpraHu3aIuy CBOCH
KHU3HU U ACATCIIBHOCTH ,

Xoporto (6a30BbIH

* XOpOIIIO OPUEHTUPO-

* OBITH CITIOCOOHBIM XO-

¢ MCIOJIB3YCT HaBBIKH

IIECCOB B OOIIECTBE ;

00111eCTBE MPOIECCHI U
UMEIOIIIeCs TPOOIEMBI,
MIPOTHO3MPOBATh UX pa3-
BUTHE ;

ypOBGHI:) BaThCs B METOJAX aHAJIM- | POIIO aHAJIU3UPOBATH a”"Haju3a ColMalbHO-3Ha-
3a U IIPOTHO3UPOBAHUSA MIPOUCXOIAIINE B OOIIIe- YUMBIX MTPOOJIEM U MPO-
poOJieM U MPOIIECCOB B CTBE€ MPOLIECCHI U UMEIO- | LIECCOB IS aJanTaluu K
OOIILIECTBE ; IMecs mpoOIeMBbl, COITHATBHBIM PEATTHSIM ;
IIPOTrHO3UPOBATH UX pas-
BUTHE ;
YIOBIETBOPUTEIBH | * HUCIOIB30BaTh METOJBl | * HA HEOOXOAUMOM * Ha HEOOXOIUMOM
0 (TIOpPOTOBBIN aHaJau3a U NpOTrHO3UPO- YPOBHE YMETh aHAIU3U- YPOBHE BJIaJIc€T HaBbIKa-
YPOBEHB) BaHUs POOIEM U MIPO- poBaTh IPOUCXOLAIINE B | MU aHAIHU3a COLHAJILHO-

3HAYMMBIX NPOOJIEM U
IPOLIECCOB ;

2.5 Komnerenmus OK-3
OK-3: roTOBHOCTBIO K aKTUBHOMY OOIICHHUIO C KOJUIETaMU B HAY4YHOU, MPOU3BOJICTBEHHON U COLIH -
aJbHO-00IIECTBEHHOM chepax NesITeTbHOCTH.
Jnst popmupoBaHHs KOMIIETEHIIMH HEOOXOMMO OCYIIECTBUTH PSJI TANOB. DTarbl (HOPMUPOBAHUS
KOMIIETCHITNH, MPUMEHSIEMbIC JJISI STOTO BHJBI 3aHATUNW W MCIOJIB3YEMBbIE CPEACTBA OIEHUBAHMS TPE]I-
cTaBjeHbI B Tabmuie 11.
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Ta6muia 11 — Dransl popMupoBaHus KOMIETEHIIMH U UCTIOJIb3YEMBbIE CPECTBA OLICHUBAHUS

Cocras 3HaTh YmeTh Bnagers
CopepxaHue 3Ta- |3HA€T M IOHUMAET TEPMU- | IOJJIEPKUBATH AUAIIOT HaBbIKaMU OOIIEHUS C
II0B HBbI U ONpE/ICNICHNUS B Hay4- | yUaCTHUKOB IIPOEKTA [0 | yYACTHUKAMU IPOEKTA C

HOM cepe 1eATeNbHOCTH | HAyYHO- TEXHHUYECKOM HCIIOJIb30BAaHUEM KOMIIbIO-
npobieme TEPHBIX TEXHOJIOTHIA
Bunsl 3anaTHii * HurepakTtuBHbIC Ipak- | ¢ MHTepakTUBHBIC Npak- | * VHTEpakTUBHBIE IIPAK-
TUYECKUE 3aHATUS; TUYECKHUE 3aHATHS; TUYECKHUE 3aHATHS;
* UurepakTuBHbIC N€K- | * HMHTepakTtuBHBIC Jek- | * CaMocToATelbHas pa-
LWH; 1107048 ooTa;
* [IpakTuueckue 3aHs- * IlpakTruueckue 3aHs-
TS, THUS;
o Jlekuu; * Jlekuwmu;
* CamocrosarenbHasd pa- | ¢ CamocrosTenbHas pa-
ooTa; ooTa;
Hcnonb3yembie * Koncnekr camonoaro- | ¢ Koncnekt camononro- | * Pedepar;
CPEACTBA OLCHUBA- | TOBKY; TOBKUY,; * Ortyer 1o npaxkTHye-
HUS * Omnpoc Ha 3aHATHUSAX; * Ompoc Ha 3aHATHAX; CKOMY 3aHSTHIO;
* Pedepar; * Pedepar; * 3aver;
* Ortuer 1o nNpaxkTHye- * Ortyer no npakTuye-
CKOMY 3aHSTHIO; CKOMY 3aHSTHIO;
* 3auer; * 3auer;

DopmMyIUpPOBKA MOKA3aTeNed U KPUTEPUEB OLCHUBAHWS JAHHOW KOMIIETECHIIMU MPHUBEIEHA B Ta-
omuue 12.
Tabmuma 12 — Iloka3aTenu U KpUTEPUHU OIICHUBAHHUS KOMIIETEHITMU Ha dTamax

CocTasn 3HaTh YmMmeTs Bnanets
OtanaHO * YETKO OOBSICHSET Tep- | * CHOCOOEH MOMJEPKU- | * YETKO BBITIOJHSET pe-
(BBICOKMI YPOBEHb) | MUHBI M OIPEICIICHUS BaTh JUAJIOT YYACTHUKOB | TJIAMEHT OOIIECHMSI C

(TEpMUHOJIOTHYECKOE MIPOEKTA MO HAYYHO-TEX- | YYaCTHUKAMHU MPOEKTA C
10JIe) B HAy4HOU cepe HUYECKOH mpobieMe ; HCITOJIb30BAaHUEM
JIeSATCIIbHOCTH; KOMITbIOTEPHBIX TEXHOJO-
THii;
Xoporo (6a30BbIiA | * HEIOCTATOYHO YETKO * HEIOCTAaTOYHO YETKO * JIOMYCKAaeT MOTPEIIHO-
YPOBEHb) O0OBSCHSET TEPMUHBI U dbopMyupyeT BOIIPOCH U | CTH MIPH BBIMIOJTHEHUH Pe-
oTpesieNieHUs] B HAYYHOM | OTBETHI B IMAJIOTE y4acT- | TJAaMEHTa OOIIEHUS C
chepe nesTeTLHOCTH ; HUKOB TIPOEKTA 110 YYaCTHUKAMU TTPOEKTA C
HAyYHO-TEXHUYECKOU HCIOJIb30BaHUEM
npoOieme ; KOMIIBIOTEPHBIX TEXHOJIO-
TH;
VYIoBIETBOPUTENBH | * HUCHBITHIBACT TPYAHO- * UCHBITHIBACT 3aTPyAHE- | * W3aTPyIHEHHs MPHU 00-
0 (TIoporoBsIi CTH MPU OOBSICHEHUN HUS B MOAJIEPKaHUU IMA- | LIEHUU C yYaCTHUKaMHU
YPOBEHbB) TEPMUHOB U OTIpeJIeIie- JIOTa YYaCTHUKOB MPOEK- | TPOEKTA C UCTIOIh30Ba-
HUH B Hay4yHOU cepe ae-| Ta Mo HAYYHO-TEXHHUYE- HUEM KOMIIBIOTEPHBIX
SITEJIBHOCTH ; CKOM1 mpobiieme ; TEXHOJIOTHUH ;

2.6 Komnerennusa OK-2
OK-2: criocoOHOCTBIO UCTIONB30BATh HA MPAKTUKE YMEHUS M HABBIKA B OPraHMU3AIMH HCCIIEI0Ba-
TEJHCKUX U MPOCKTHBIX PabOT, B yIPABICHUN KOJJIEKTUBOM.
Jnst popmupoBaHus KOMIETEHIIMH HEOOXOIMMO OCYIIECTBUTH P TAMOB. JTarbl (HOPMUPOBAHUS
KOMIETCHIIUH, MPUMEHSEMbIC JJISI STOTO BHJBI 3aHATUNA W MCIOJB3YEMBbIC CPEACTBA OLEHUBAHMS TIPE]I-
cTaBJIeHbI B Taduie 13.
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Tabmua 13 — Oransl GopMHUPOBAaHUS KOMIIETEHIIMU M UCIOIb3YeMbIe CPEJICTBA OLICHUBAHMS

Cocras

3HaTh

YMeTb

Braanern

ConepxaHue 31a-
OB

3HACT U MOHUMAET MOopsi-
JIOK OpraHu3aIiK UCCIe-
JIOBATEIILCKUX M MPOCKT-
HBIX paboT

OIIPEAEIATh OCHOBHBIC
STarbl BBITIOJIHEHUS HC-
CIIEIOBATENbCKUX U
MPOEKTHBIX padoT

HaBbIKaMU BbIOOpa
KOMIIBIOTEPHBIX TEXHOJIO-
T JI71s1 BBITTOJTHEHUS MC-
CJIe/IOBATEJIbCKUX U
MIPOEKTHBIX padoT

Buner 3angaTuit

* lHTepakTHBHBIE MPaAK-
TUYECKUE 3aHATHUS;

* lHTepakTUBHBIC JIEK-
LMY,

* IIpakTnueckue 3aus-
TUS;

o Jlexnum;

* CamocTrosTenbHas pa-
ooTa;

* VHTepakTHBHBIE ITpaK-
TUYECKUE 3aHATHUS;

* lHrepakTUBHBIC JIEK-
Uy,

* IlpakrTuueckue 3aHs-
THUS;

* Jlekumu;

* CamocTosiTenbHas pa-
0oTa;

* lHTepaKkTUBHBIE NTPaAK-

THYECKHUE 3aHITHS;
* CamocrosTrenbHas pa-

0oTa;

Hcnons3yemslie
CpeICTBa OLICHUBA-
HUs

* Koncnekrt camomnoaro-
TOBKU;

* Ompoc Ha 3aHATUSAX;

* Pedepar;

* Oryer 1o npakTuye-
CKOMY 3aHSTHIO;

* Koncnekr camononro-
TOBKU;

* Omnpoc Ha 3aHATHUSX;

* Pedepar;

* Ortuer 1o mpaxkTHye-
CKOMY 3aHSTHIO;

* Pedepar;
* Oryer 110 npakTUyie-

CKOMY 3aHSTHIO;
e 3auer;

e 3auer; * 3ayer;
DopMynupoBKa MOKa3aTeNleld U KPUTEPUEB OICHUBAHMS JaHHOW KOMIIETCHIIMU MPUBEACHA B Ta-
omure 14.
Tabmuua 14 — [TokazaTenu U KPUTEPUU OIIEHUBAHUSI KOMIIETCHIIMH HA dTarax
Cocrasn 3HaTH YmeTrs Bnaners
OTin4yHO * OOBSCHSET MOPSIIOK * YETKO OMpPEEIUTh ¢ crnocob0eH caMOCTOs-

(BBICOKUI YPOBEHbD)

OpraHH3alUH UCCIIeI0Ba-
TEIBCKUX M MPOCKTHBIX
pabor ;

OCHOBHBIE 3TaIbl BBIOJI-
HEHUS HCCIIEI0BATEIh-
CKUX U TIPOEKTHBIX paboT

3

TEJIHO BBITMIOJIHUTH BbI-
00p KOMITHIOTEPHBIX TEX-
HOJIOTMH JJIS1 BBITIOJIHE-
HUSI HCCIIETIOBATEIIHCKUX
U TIPOEKTHBIX paboT ;

Xoporio (6a30BbIi

¢ HECAOCTATOYHO YECTKO

° I[OHyCKaeT HCTOYHO-

¢ JOIIYyCKAacT HETOYHOCTHU

CJIEIOBATENbCKUX U
IIPOEKTHBIX padoT;

MOJIHEHUS HCCIeI0Ba-
TCJIIBCKUX U IIPOCKTHBIX
pa0or ;

YPOBEHB) 00BACHSAET MOPSNOK Op- | CTH IIPH ONpeeIeHHH TpH BHIOOPE KOMITBIOTEP-
TaHU3alIlnun UCCIICa0BA- OCHOBHBIX OTAaIlOB BbI- HEBIX TEXHOJIOTUH JJIA BbI-
TEIbCKHX U TIPOEKTHBIX | TIONHEHHUs UCCIeN0Ba- TIONTHEHHS UCCIIeN0Ba-
pa60T 5 TCJIIBCKUX U IIPOCKTHBIX TCJIBCKUX WU IIPOCKTHBIX
pabor ; pabor ;
VIOBIETBOPUTENLH | * HCIBITHIBACT TPYAHO- | * HCIHBITHIBACT TPYJAHO- | * HCHBITBIBAET 3aTPy/IHE-
0 (OpOroBBIi CTHU TIpH OOBACHEHUH [0~ | CTH B ONpeJeIeHUH HUS TIPH BBIOOPE
ypOBeHL) psAAKa opraHru3alun uc- OCHOBHBIX OTAaIlOB BbI- KOMITBIOTCPHBIX TEXHOJIO-

THi 1151 BBITTOJTHEHHUS UC-
CJIEZIOBATENbCKUX U
HPOEKTHBIX PadoT ;

3 TunoBble KOHTPOJIbHBIE 32/ IaHUS

Jns peanuzanuu BhIIENEPEUUCICHHBIX 3a/1a4 00ydeHUS! MCIOJIb3YIOTCSl TUIIOBbIE KOHTPOJIbHBIE
3a/laHus WM WHBIE MaTepUaIIbl, HEOOXOAUMBIE JJIsl OIICHKU 3HAHUHN, YMEHUH, HABBIKOB U (WJIN) OIBITA JIe-
ATEIBHOCTH, XapaKTePU3YIOIIUX ATanbl (GOpMHUPOBaHMS KOMIIETEHIIMH B Mpoliecce OCBOEHHUS 00pa3oBa-
TEJIbHOW MPOrpaMMBbl, B CIEAYIOLIEM COCTABE.
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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

— Bo3HUKHOBEHHE M pa3BUTHE UCH aTOMHOW M KBAHTOBOM (PU3UKH

— IllosiBneHne u pa3BUTHUE UHTETPAJIBHOM IEKTPOHMKH; PA3BUTHE TEXHOJOTUHU IPOU3BOJICTBA
JUCKPETHBIX MOJIYIPOBOJHUKOBBIX MTprOopoB u UMC

— 3apokIeHNE TEOPETHICCKUX OCHOB ONMTHYECKON M KBAaHTOBOMW DJICKTPOHUKH. PaboThl A. DiiH-
mreitHa, A.I. Cronerosa, I1. lupaka, B.A. ®abpukanra, A.M. [Ipoxoposa, H.I'. Bacosa

— MHcropus uccnenoBanusi TeTepoOCTPYKTYp U pa3padOTKU MPHOOPOB HA UX OCHOBE

— MHcropus pa3BuTHs METOI0OB HAHOAUATHOCTUKH U 30HJI0BBIX HAHOTEXHOJIOT WA

— HcTopust OTKpBITHSI CBEPXIIPOBOAUMOCTH U BBICOKOTEMITEPATYPHOU CBEPXIIPOBOIUMOCTH

— MHctopus otkpeitus ¢ymuiepeHoB. Bo3amokHOCTH TpuMeHeHus QyUIepeHOB U X MPOU3BOJHBIX
B U3JIETUSX DJIEKTPOHUKU

— OTKpBITHE U UCCTIEAOBAHNE YIIIEPOAHBIX HAHOTPYOOK. [lomyuenue, CTpykTypa, CBOWCTBA HAHO-
TPYOOK U MEPCIEKTUBBI UX UCIIOJIB30BaHUS B JIEKTPOHUKE

— I'paden: ucropus moaydeHus U MEPCIEKTUBBI IPUMEHEHHUS B DJIEKTPOHHBIX TPHOOpax

3.3 3auér

— BO3HHKHOBEHUE U pa3BUTHE HJICH aTOMHON M KBaHTOBOU (pH3HUKH

— Hcropus pa3BuTHS TBEPAOTEIbHOM AIIEKTPOHUKH M MHUKPOAJIEKTPOHMKH: CO3JaHHE OUIOIp-
HOTO U II0JIEBOT'0 TPAH3UCTOpa

— IlosBieHne W pa3BUTHE WHTErPAIBHOM AIIEKTPOHUKH; Pa3BUTHUE TEXHOJIOIMU IPOU3BOJCTBA
JUCKPETHBIX MOJIYIPOBOJHUKOBBIX Mprbopos u UMC

— 3apoXKIeHHEe TEOPETHYCCKUX OCHOB ONMTHYECKON M KBAaHTOBOMW AJIEKTPOHUKH. PaboThl A. DiiH-
mreiiHa, A.I'. CtoneroBa,

— 3apoxJIeHHe TEOPETUYECKIUX OCHOB ONTUYECKOM U KBaHTOBOM 31ekTpoHuku. Pabots! I1. upa-
ka, B.A. ®abpukanra, A.M. IIpoxoposa, H.I'. bacosa

— Co3znanue nepBoro MOJIEKYJIIPHOIO KBaHTOBOI'O T€HEPATOPA.

— Hcropus uccienoBanusi reTepoCcTPYKTYp U pa3paboTKH MpHOOPOB HA MX OCHOBE
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— Hanpasnenus pa3BUTHS HAHOTEXHOJIOTUH

— Hcropus pa3BUTHs METOAOB HAHOAUATHOCTUKHU U 30HI0BBIX HAHOTEXHOJIOTUH

— MHcropus OTKpBITHS CBEPXIIPOBOAUMOCTH

HcTopus OTKpBITHS BEICOKOTEMIIEPATYPHOM CBEPXIPOBOAUMOCTHU

¢ymiepensl. Bo3MOXKXHOCTH TpUMEHEHUsT (PY/UIEPEHOB M UX MPOM3BOIHBIX B M3ICIUSAX DIIEK-

TPOHHUKH

— TIlomydenue, cTpyKTypa, CBOMCTBa HAHOTPYOOK M TIEPCIIEKTHBBI MX UCIIOJIB30BAHUS B AJIEKTPO-
HUKE

— I'pacen: nomyueHue u mepcreKTHBE TPUMEHEHHS B JICKTPOHHBIX MPHOOpax yriepoaHbIe Ha-
HOTPYOKH.

3.4 Tembl OIPOCOB HA 3AHATHAX
— DBo03HUKHOBEHUE U pa3BUTHE JUCKPETHOM MOIYIPOBOJIHUKOBOM 3JIEKTPOHUKH
— HHTerpanbHas MUKPORJIEKTPOHUKA
[Ipenmnochuiku v pa3BUTHE ONTUYECKON U KBAHTOBOM AJIEKTPOHUKHU
— DBo3HUKHOBEHHUE U MEPCTIEKTUBBI PA3BUTHUSI HAHOTEXHOJIOTHH  HAHORJICKTPOHUKHU

3.5 Bonpochl 1JI1 OATOTOBKHU K NPAKTHYECKUM 3aHATHAM, CEMUHApPam
— Bo3HukHOBeHUE MEH aTOMHOW M KBaHTOBOM (pu3nMKu. BO3HMKHOBEHHE M pa3BUTHE KBAaHTOBOM
¢u3uKM TBEpAOTO Tena
— BO3HUKHOBEHHE U pa3BUTHE AUCKPETHOW MOJYIPOBOIHUKOBOM 3JICKTPOHUKH
— HHrerpanbHas MUKPOSJIEKTPOHHUKA
— Ilpennoceuiku U pa3BUTHE ONTUYECKON U KBAHTOBOM DIIEKTPOHUKH
— DBo3HUKHOBEHHUE U MEPCTIEKTUBBI PA3BUTHUSI HAHOTEXHOJIOTHMH M HAHORJIEKTPOHUKHU

4 Metoanueckue MaTepHAaJIbl
s obecnieuenust mpouecca oOydeHHs M pelIeHus 3ajay oOy4eHHUs! UCHOJIb3YIOTCS CIEAYIOIINe
MaTepHuabl:
— METOJUYECKHE MaTepuabl, ONPENSIIONIME TPOLEAYPbl OLICHUBAHUS 3HAaHUM, YMEHU, HaBbI-
KOB U (WJIM) OIBITA JESTEIbHOCTH, XapaKTEPU3YIOIIUX 3Tallbl (OP-MUPOBAHMS KOMIIETEHLIUN, COTIACHO II.
12 paboueii nmporpamMmsl.
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oun, niep. FO. H. I'opun, nep. A. U. Cokonos, nep. JI. T. Tep-Maptupocss, pen. nep. O. I'. Benauk, pen.
nep. . N. Xanun. - M. : CoBetckoe paauo, 1973. - 454[2] c. : (nanuune B 6udbmuoreke TYCVYP - 6 5k3.)

2.  OcHOBBI (pU3NYECKON M KBAHTOBOH ONTHUKH : ydyeOHOe nocobue it By30B / B. M. [llangapos ;
®denepanbHOE areHTCTBO MO 00pa3oBaHMIO, TOMCKHI TOCYIapCTBEHHBIN YHHUBEPCUTET CHCTEM YIIpaBlie-
HUS U paguodnekTpoHuku. - Tomck : TYCVYP, 2005. - 258 c. : un., Tabn. - bubmuorp.: c. 245. - ISBN 5-
86889-228-3 (manmmuue B 6udmmotexke TYCYP - 30 3k3.)

4.3. O0s13aTes1bHbIE YUeOHO-METOAUYECKHIE MOCOOns
1. Hcropus u METONOJOTUSl HAYKU U TEXHUKH B 00JAacCTU 3JIEKTPOHHKU: MeToanyeckue ykasa-
HUS K TIPAKTUYECKUM 3aHSATHUSM H [0 CAMOCTOSATENBHON paboTe s CTYJCHTOB HAlpaBieHUs «DJIEKTPO-
HUKa ¥ HaHOJIEeKTpoHHMKay / OpmukoB JI. H. - 2015. 11 c. [DnekTponHsIii pecypc] - Pexxum moctyna:
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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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