MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

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

YpoBeHb 00pa3zoBaHus: BhICIIee 0Opa30oBaHue - MATHCTPATYpPa
Hampasnenue noaroroBku / cneruaibHOCTh: 11.04.04 J1eKTPOHMKA U HAHOIJIEKTPOHUKA

HanpasnenHocts (npo¢uis) / ciennanuzanus: KBanToBast m onTuyeckasi 3J1eKTPOHHKA
dopma oOyueHUs: OUHaASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: I, Kadenpa r1eKTpOHHBIX NIPUOGOPOB

Kypc: 1

Cemectp: 1

Y4eOnsiii mnan zHabopa 2017 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpEMCHU

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 CamocTosiTenbpHas padboTa 80 80 4acoB
5 Bcero (0e3 ax3aMeHa) 108 108 4acoB
6 OO0m1as Tpy10eMKOCTh 108 108 4acoB
3.0 3.0 3.E.

3auer: 1 cemecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 66 ot « 20 » 4 2018 1

JINCT COI'TTACOBAHU A
Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (creranbHoCcTH) 11.04.04 DnekTpoHnKa ¥ HaHOZJEKTpOHUKA, yTBepkaeHHoro 30.10.2014 rona,

paccMoTpeHa u omobpeHa Ha 3acemanuu Kadempsl DI «  » 20 roma, MPOTOKOMT
Ne

PazpaboTuuk:

npodeccop kad. D11 H. 1. Bypumos

3aBenyronmii o0ecnieunBaromeii kad.
OI1 C. M. llannapos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

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

oIl C. M. llangapos
OKCIIepTHI:

[Tpodeccop xadeappl AMEKTPOHHBIX
npudopos (3I1) JI. H. Opnukos

JloueHT Kadeapsl NEKTPOHHBIX MPH-
6opos (DI1) A. U. AkceHoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
M3Y4YCHUE MCTOPUYECKOTO TMpoliecca OTKPHITUS HOBBIX (DM3MYECKUX SIBIICHUMU, UCIIONH30BAaHUE HA
MPAKTHKE YMEHHUI U HAaBBIKOB B OPTaHU3AIMH WCCIIEIOBATEIbCKUX U MPOEKTHBIX padOT U B YIPaBICHUU
KOJUICKTUBOM, YMEHHUE aJlaliTUPOBATHCSI K HW3MEHSIONIMMCS YCIOBHUSAM, TEPEOIEHUBATh HAKOIUICHHBII
OTIBIT, aHAJTU3UPOBATH CBOM BO3BMOKHOCTH U IEMOHCTPUPOBATh HABBIKU PA0OTHI B KOJIJICKTUBE

1.2. 3agaum IMCHUNINHDI
—  (opMHPOBaHHUS TEOPUH U 3aKOHOB, MOSBICHUS OCHOBOIOJIATAIOIINX UICH H TEXHUUECKHX pe-
[IICHUIA, OCHOBHBIX JTAIlOB Pa3BUTHS IIEKTPOHUKH, MUKPOIJICKTPOHUKN U HAHOAJICKTPOHUKHU

2. MecTto mucuuniuHbl B ctpykrype OIIOII

JucuumuinHa «VcTopust 1 METO0I0TUs HAyKH M TEXHUKU B 00nactu anekrpoHuku» (b1.5.3) ot-
HocHTcs K 010Ky 1 (6a30Bas yacTsb).

[TpenmecTByOIMKUMU JUCHUIUITMHAMY, (POPMUPYIOLIMMHU HavyaIbHbIE 3HAHUS, SIBISIOTCS: AKTyalb-
HBIE TPOOJIEMBI COBPEMEHHOW 3JICKTPOHUKHA M HAHOAIEKTPOHUKH, [laTeHTOBaHME HaydHO-TEXHHUYECKUX
pa3paboToK.

[TocnenyromumMe TUCIMILIMHAME SBISIOTCS: 3allUTa WHTEJUIEKTyalbHOH coOcTBeHHOCTH, MHO-
CTPaHHBIH SI3bIK - AHTTHICKIH, PunocodcKkre OCHOBBI €CTECTBO3SHAHMUS.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— OK-2 cnocoOHOCTBIO UCII0NIB30BaTh Ha MPAKTUKE YMEHUS U HaBBIKA B OPraHU3aLUU UCCIIE0 -
BaTEJIbCKUX U MPOEKTHBIX padOT, B YIIPABICHUU KOJJIEKTUBOM;

— OK-4 cnocoOHOCTBIO aanTUPOBATHCS K U3MEHSIOIUMCS YCIIOBUSM, NIE€PEOIICHUBATh HAKOII-
JICHHBIH OTIBIT, aHAJTU3UPOBATh CBOU BO3MOYXKHOCTH;

—  OIIK-3 crnocoOHOCThIO IEMOHCTPUPOBATh HABBIKUA PAaOOTHI B KOJUIEKTUBE, OPOXKIATh HOBBIE
UJIeH;

B pe3ynbrate u3ydeHus JUCIUIUIMHBI 00YyJaOLUICs TOJKEH:

— 3HATh OCHOBHBIE 3aKOHOMEPHOCTU UCTOPUUECKOTO MPOLIECCA B HAYKE U TEXHUKE; MTPEANIOCHII-
K1 BO3HUKHOBEHHS U 3TaIlbl HCTOPUUECKOTO Pa3BUTHUS B 00J1aCTH 3JIEKTPOHUKH, MECTO U 3HAUCHHE DJIEK-
TPOHUKH M HAHOAJIEKTPOHHKH B COBPEMEHHOM MHUPE; OCHOBHBIC HAIIPABJICHUS, HAyYHbIE IIKOIbI (PyHIa-
MEHTAJIBHOTO U MPUKIAIHOTO HCCIIEOBAHUS, NEPEIOBbIE MPOU3BOACTBEHHbIE MPEANPUATHS, paboTaro-
mye B 001aCTH IEKTPOHUKH U HAaHOZJIEKTPOHUKU; METOJOJIOIMYECKUE OCHOBBI M MIPUHIUIIBI COBPEMEH -
HOUM HayKH

— YMeThb T'OTOBHUTH METOJOJIOTHYECKOe OOOCHOBAHME HAYYHOI'O MCCIEIOBAHUS M TEXHHUYECKON
pa3paboTKu B 00IACTH 3IEKTPOHUKH; IPOTHO3UPOBATH U aHATTM3UPOBATh COLUATBHO-IKOHOMUYECKHE, TY-
MaHHUTapHbIE U HKOJIOTUYECKHE TOCIEICTBHSI HAyUYHBIX OTKPBITUIM U HOBBIX TEXHMUYECKUX PEIICHUH B 00-
JIACTH AJIEKTPOHUKHU, MUKPO- U HAHOZJIEKTPOHUKH; TOPOKIaTh HOBBIE UAECH

—  BJIA/IeTh HAaBbIKAMU aHAJIN3a U UJICHTU(UKALIMN HOBBIX MPOOJIEM U 001acTell HCCIe0BaHMsl B
00JIaCTH AJIEKTPOHUKU U MUKPOAJICKTPOHHUKH; HAaBBIKAMU METOJOJIOTMYECKOro aHaIu3a HAydHOTo HCCie-
JIOBAaHUS U €r0 pe3yNbTaTOB; HAaBbIKAMU Pa0OTHI B KOJIJIEKTUBE

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIsAeT 3.0 3a4eTHBIX €AWHUIIBI U MIPEJICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpyaoeMKOCTb JUCHHUILIMHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
1 cemectp
AynuaTopHbI€ 3aHATHS (BCETO) 28 28
Jlexknuu 18 18
[IpakTuueckue 3aHATHS 10 10
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CamocrosTenpHas paboTa (BCero) 80 80
[IpopaboTKa JTEeKIIMOHHOTO MaTepuaa 70 70
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 10 10
Bcero (6e3 3x3amena) 108 108
OO6miast Tpy1I0€MKOCTb, 4 108 108
3auetHble EauHunml 3.0 3.0

5. ConepsxaHue TUCHUTLINHBI

5.1. Pa3znesnl JuCHUIIMHELI 1 BUALI 3aHATHI
Paznensl AMCHUITITNHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

_ 0]
= = 2 3 2 £
= = < g s o
HazBanus pa3aenoB TUCHUIUINHBI i © & f; § & g
= 5 = 3 0 =
& S | 83 &2
= < g =
1 cemectp
1 Benenue 2 0 1 3 OK-2, OK-4,
OIIK-3
2 Bo3HHKHOBEHHE HJIcil aTOMHOM U KBaHTO- 2 2 13 17 OK-2, OK-4,
BOW (hU3HKH OIIK-3
3 BO3HUKHOBEHHUE U Pa3BUTHE AUCKPETHOU 2 2 17 21 OK-2, OK-4,
IOJIYIIPOBOAHUKOBOM IEKTPOHUKH OIIK-3
4 MurerpanpHasi MUKPO3JIEKTPOHUKA 4 2 17 23 OK-2, OK-4,
OIIK-3
5 Ilpeanocsliky U pa3BUTHE ONITUYECKON U 4 2 14 20 OK-2, OK-4,
KBaHTOBOM AJIEKTPOHUKHU OIIK-3
6 Bo3HMKHOBEHHE U NIEPCIIEKTUBbI PA3BUTHS 4 2 18 24 OK-2, OK-4,
HAHOTEXHOJIOTUM U HAHOBJIIEKTPOHUKHU OIIK-3
Hroro 3a cemectp 18 10 80 108
Hroro 18 10 80 108
5.2. Conep:xanue pa3aesioB IMCUUIIMHBI (110 JEKIHAM)
CopeprkaHue pa3ienoB TUCIUILIAH (TI0 JICKIMSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuma 5.2 — CoaeprkaHue paseiaoB JUCIUILIMH (TI0 JISKIIHSIM)
3 z S
3 ==
g > 5
HasBanus paznenos ConepxaHue pazenoB JTUCHUIUTUHBI (IO JIEKLIUSAM) z 5 &5
o E
X 2 3
a e g
= S
1 cemectp
1 Beenenue OcHOBHBIE 3aKOHOMEPHOCTH UCTOPUUYECKOTO MPOIEC- 2 OK-2, OK-
ca B HAyKe U TEXHUKE; MPEANOCHUIKA BO3HUKHOBEHUS 4, OIIK-3
Y 3Tamnbl HCTOPUYECKOTO PAa3BUTHUS B 00JIACTH DJICK-
TPOHUKH
Hroro 2
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2 Bo3HukHOBeHHUE Hae | BO3HMKHOBEHHE aTOMHOM | sIIEpHON (DU3UKU: OTKPBI- 2 OK-2, OK-
ATOMHOM Y KBaHTO-BOU Tue peHTrexa, otkpeitue I1.u M. Kropu. OtkpbiTre 4, OIIK-3
[1)363709%1 KBaHTOB

Hroro
3 Bo3HMKHOBEHHE U N300perenue ToueyHoro Tpansucropa. Mzobperenue OK-2, OK-
pa3BUTHE TUCKPETHOU IJIOCKOCTHOTO OumnossipHoro Tpansuctopa. [pen- 4, OIIK-3
IOJTyTIPOBOJHUKOBOM MIOCBIJIKU NOSIBJIEHUS TPAH3UCTOPOB. McTopus pa3Bu-
JNIEKTPOHUKHU THUS TIOJIEBBIX TPAaH3UCTOPOB. VcTopus pa3BuTus ce-

pUITHOTO IPOM3BOACTBA TPAH3UCTOPOB

Hroro
4 NnrerpanbHas [Ipeanocslky NOsABICHUS MUKPOIIEKTPOHUKH. Tpe- 4 OK-2, OK-
MHUKPOIJIEKTPOHUKA OOBaHMS MUHHUATIOPU3AINH JIEKTPOPATNOIIEMEHTOB 4, OIIK-3

CO CTOPOHBI pa3pabOTYHKOB anmapaTypbl. OCHOBBI

Pa3BUTHS TEXHOJIOTUH MUKPOIIEKTPOHUKU. DTaIb

pa3BUTHS MUKPO3JIEKTpOHUKHU. McTopust coznanus

MHUKPOIJIEKTPOHUKH.

Hroro
5 Ilpeanocsiinku u 3apoKIeHNE TEOPETUIECKUX OCHOB ONITHYECKOHN U OK-2, OK-
pa3BUTHE ONITHYECKONW U | KBAHTOBOM AJIEKTPOHUKHU. PaboThl A. DitHIITEIHA, 4, OIIK-3
KkBaHTOBOM anekTpoHuku |A.I. CronetoBa, I1. lupaka, B.A. ®abpukanta, A.M.

ITpoxopoBa, H.I'. bacoBa. [Tpaktnueckas peanuzamus

uei KBaHTOBOM 271eKTpoHUKHU. Co3/1aHNE IEPBOTO

MOJIEKYJISIPHOTO KBaHTOBOT0 reHeparopa. Co3zanue

J1a3€pOoB.

Hroro
6 Bo3HuKHOBEHUE U [Ipeanocslnku 3ap0oXkKIeHNUsS] HAHOTEXHOJIOTUN U OK-2, OK-
MEPCIIEKTUBBI PA3BUTUSI | HAMpaBJICHUS WX pa3BuTud. McTopus co3naHus MeTo- 4, OIIK-3
HaHOTEXHOJIOTUH U JIOB HAHO/IMarHOCTUKU U MaHUIYJIMPOBAHUS OT/JEIIb-
HAHOAJIEKTPOHUKHU HbIMH aToMaMu. PaboTbI poccuiickux y4eHbIX B 007a-

CTH CO3/JaHMsI HAHOCTPYKTYP ¥ HAHORJIEKTPOHHUKH,

MecTo 1 3HaUeHUE PIEKTPOHUKU U HAHOAJIEKTPOHUKHU

B COBPEMEHHOM MHUpPE

Hroro 4
Hroro 3a cemectp 18

5.3. Paznenbl JMCUMILVIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl AUCHUTUIMHBI M MeXKAUCIUITNHAPHBIEC CBSI3U

No pasaciion HaHHOﬁ AUCHUIUIUHEBI, JJIS1 KOTOPBIX HCO6XOIII/IMO

HayuMeHOBAaHME TUCIUILTHH u3y4eHHue 00eceynBaAOMX U 00eCIeUnBaeMbIX JUCIUILUINH

1 2 3 4 5 6

Hpe,[[HICCTBy}OH_II/IC JAUCIUITIINHBI

1 AkTyanabHBIE POOJIEMBI COBPEMEHHOM
AJIEKTPOHUKHU ¥ HAHODJIEKTPOHUKHU

+ + + + + +

2 IlaTeHTOBaHHE HAYYHO-TEXHUYECKHUX
pa3paboTok
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[Tocnenyromuye TUCITUTITUHBI

1 3amuTa UHTEIEKTYaIbHOM COOCTBEH- n n n n n N
HOCTH

2 lHOCTpaHHBIN S3bIK - AHINIMHACKUI + + + + + +
3 ®unocogckue OCHOBBI €CTECTBO3HA- n n n n n n
HUs

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYE€HUU THCHHILUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX NPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHIM
npeCTaBIeHo B Tabmwmie 5.4.
Tabmuua 5.4 — CooTBETCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3YyYCHUH JAUCIMIUIMHBI, ¥ BUIOB 3aHS-

TUH
§ Bune! 3angTmit
=f :
5 = o
5 g m_ s @dopMbl KOHTPOJIS
E g 5 ;
= = < =
Q (o8 <
X = ©
OK-2 + + + 3auer, BeicTymienue (qokman) Ha
3aHsaTHH, Tect
OK-4 + + + 3auer, BoicTyrieHue (qokaa) Ha
3aHATHH, TecT
OIIK-3 + + + 3auer, BoicTyrienue (qokna) Ha
3aHATHH, TecT
6. UuTepakTHUBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.
7. JIabopaTopHblie padoThI
He npenycmorpeno PVYII.

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaumeHoBaHMe IPpaKTUYECKUX 3aHATUH (CEMUHAPOB) MpuBeeHO B Tabmuie 8.1.
Tabmuma 8.1 — HauMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMUHAPOB)

8 Y =
= 2 E
3 = =
= 2 5
HasBanus paznenos HaumeHoBaHMe MpakTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
o S g
X g =
e e g
= o
1 cemectp
2 Bo3uukHOBeHHE el | Bo3HUKHOBEHHE Wi aTOMHOM M KBAaHTOBOM (PU3HKH. 2 OK-2, OK-
ATOMHOM Y KBaHTO-BOU Bo3HukHOBEHHE U pa3BUTHE KBAHTOBOU (DU3HUKH 4, OIIK-3
¢buzukn TBEPIOTO TeJa.
Hroro
3 BO3HMKHOBEHUE U Bo3HUKHOBEHME U pa3BUTHE NUCKPETHOU MOJIYIIPO- 2 OK-2, OK-
pa3BUTHE NUCKPETHOU BOJTHUKOBOM 3JIEKTPOHUKHU 4, OIIK-3
IOJTyTIPOBOJHUKOBOM Hroro 2
JNIEKTPOHUKHU
4 NurerpanbHas HHrerpanbHast MUKPOIJIEKTPOHUKA 2 OK-2, OK-
MUK KTPOHUK 4, OIIK-
PORJIEKTPOHUKA Hroro , O 3
5 Ilpeanocslnku u [Ipeanocslky U pa3BUTHE ONITUYECKON U KBAHTOBON 2 OK-2, OK-
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Pa3BUTHE ONITHYECKON U | 3JIEKTPOHUKHU 4, OIIK-3
KBAaHTOBOM SJIEKTPOHUKA |y P

6 Bo3HuKkHOBEHUE U BO3HUKHOBEHNE U NIEPCIIEKTUBBI PA3BUTHS HAHOTEX- OK-2, OK-
IIEPCIIEKTUBBI Pa3BUTHUS | HOJIOTWM U HAHODJIEKTPOHUKHU 4, OIIK-3
HAaHOTEXHOJIOTUH U Hroro )
HaHO3JIEKTPOHUKHU

Hroro 3a cemectp 10

Tabimie 9.1.

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

Tabmuia 9.1 — Bugbel caMoCTOSTEIbHOM paboThI, TPYIOEMKOCTh B (DOPMUPYEMbIE KOMIIETCHIHH

) A
= &
s | %
Bunpl camoctosTenbHOM & > O
HazBanus pa3nenos Z 7 = @®opMBI KOHTPOJIS
paboTsl 2 s 2
X o =
a o 2
= S}
1 cemectp
1 BBenenue [IpopaboTka TeKIHOHHOTO 1 OK-2, 3auer, Tect
Marepuaia OK-4,
Htoro 1 OIIK-3
2 Bo3HuKHOBeHUE Uacu [ToaroroBka k mpakTuue- 2 OK-2, Brictymiienne (moxmnam) Ha
aTOMHO# M KBaHTO-BOM CKHMM 3aHSITHSIM, CEMHUHA- OK-4, 3aHsATHH, 3adeT, TecT
(13637091 pam OIIK-3
[TpopaboTka TeKIHOHHOTO 11
Marepuaia
Hroro 13
3 BO3HUKHOBEHUE U [ToaroroBka kK mpakTuue- 2 |OK-2, Brictymuienne (moxnam) Ha
pa3BUTHE TUCKPETHOU CKHM 3aHSITHSIM, CEMHHA- OK-4, 3aHATUH, 3a4eT, TecT
MOJTYTIPOBOHUKOBOM pam OIIK-3
KTPOHUKH
NEKTPO [TpopaboTka JIEKITMOHHOTO 15
Marepuaia
Hroro 17
4 UnTerpanpHas [ToaroroBka k mpakTuue- OK-2, Brictymienne (moxmnam) Ha
MUKPO3JIEKTPOHUKA CKHUM 3aHSATHSM, CEMHUHA- OK-4, 3aHATUH, 3a4eT, TecT
pam OIIK-3
[TpopaboTka JIEKITMOHHOTO 15
Marepuaia
Hroro 17
5 Ilpeanocwbuiku u [ToaroroBka k mpakThye- OK-2, Brictymienne (moxmnam) Ha
pa3BUTHUE ONTHYECKOM U | CKUM 3aHATUSIM, CEMHHA- OK-4, 3aHsATHH, 3adeT, TecT
KBaHTOBOM JJIEKTPOHUKHU | paMm OIIK-3
[TpopaboTka JIEKITMOHHOTO 12
MaTepuana
Htoro 14
6 Bo3HukHOBEHHE U [TogroroBka k mpakTuue- OK-2, Brictymiienue (noknanm) Ha
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MIEPCIIEKTUBBI PA3BUTHUS CKHM 3aHSITHSIM, CEMHHA- OK-4, 3aHATHH, 3adeT, TecT
HAHOTEXHOJIOTUH U pam OIIK-3
HAHOSICKTPOHMKH [TpopaboTka JIEKITMOHHOTO 16

Marepuaia

Hroro 18
Hroro 3a cemectp 80
Hroro 80

10. KypcoBoii npoekTt / KypcoBasi padora
He mpenycmotpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcst

11.1. banjbHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Ta6mura 11.1 — banpHbIE OIEHKH IS SJIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbIN
. MakcumanbHbIN MaxkcumanbHbIN
OneMeHTHl yueOHOH 6asu1 3a mepuoa Bceero 3a
6amn Ha 1-yto KT ¢ | Gamr 3a mepuon
NESITEIbHOCTH mexay 2KT u na cemMecTp
Hauyana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
1 cemecTp
BeicTynenue (noknan) Ha 20 20 21 61
3aHATHH
Tect 13 13 13 39
Hroro makcumyM 3a nepu- 33 33 34 100
Oon
Hapacratomum nurorom 33 66 100 100
11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OaIOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Ta6muna 11.2 — IlepecueT 0anoB B OLIEHKU 332 KOHTPOJIbHBIE TOUKU
bannel Ha 1aTy KOHTPOJIBHOM TOUKH Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT 4
Ot 60% 10 69% OT MakcUMaIbHON cyMMbI OaisioB Ha naty KT 3
< 60% oT MakcuMaIbHOU cyMMBbI OaioB Ha naty KT 2

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0O U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6aIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBICH B TaOIuIe
11.3.
Tabmuua 11.3 — [lepecueT cymmbl OaJIJIOB B TPAAUIIMOHHYIO M MEXKAYHAPOAHYIO OLICHKY

HtoroBas cymma 0aos,
Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

9K3aMEeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85-89 B (o4ens xoporiiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74 D (ynoBneTBOpHUTENBHO)

3 (yIOBJIETBOPUTENHHO) (3a4TEHO) 65 - 69
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60 - 64 E (mocpencTBeHHo)

2 (HeynOBJIETBOPUTEIIBHO) (HE

Huxe 60 6aiuios F (HeynoBieTBOpUTEIHLHO
3a4TEHO) (meyn P )

12. YueOHO-MeTOAMYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. Mapromun B. 1., Kabpes B. A., JIykpsanos I'. H., Tynux B. A. BBenenue B HaHOTEXHOJIOT MO
[OnexktponnbIil pecypc]: Yueonuk. — CII6. M3narensctBo «Jlanby, 2012. — 464 c. - Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll id=4310 (mata ob6pamenus: 09.07.2018).
2. Kucenes I'. JI. KBaHTOBast 1 onTuveckas 3JICKTPOHUKA [ DIEKTPOHHBIN pecypc]: YuebHoe mo-
cobue. 2e m3a., ucnp. u gon. — CII6. UznarensctBo «Jlamp», 2011. — 320 ¢ - Pexxum pgocryma:
http://e.lanbook.com/books/element.php?pll 1d=627 (nara obpamenus: 09.07.2018).

12.2. lonotHUTEILHAS JTATEPATYpPa

1. 3. CaenseB U.B. Kypc obmieit ¢usuxu [Dnextponnsiii pecypc]: Yuebnuk. B 3-x tT. T.3.
KBanToBas onrtuka. AtomHast ¢usuka. @usuka tBepaoro tena. Ousmka siipa M 3JIEMEHTAPHBIX YaCTHIIL.
10-e wum3a. Crep. — CII6. Wznma-tensctBo «Jlamb», 2011. — 320 c. - Pexum pgocryna:
https://e.lanbook.com/book/2040#book name (mara o6pamenus: 09.07.2018).

2. Ilannapo B. M. OcHoOBbI (hr3HuecKoil 1 KBaHTOBOM ONTHUKH: yuyeOHOE rocolue uis BY30B
/B. M. lllannapos; denepasibHoe areHTCTBO MO 00pa30BaHUI0, TOMCKUI rOCy1apCTBEHHbBIN YHUBEPCUTET
CUCTEM yIpaBieHUs U paanodnekTpoHuku. - Tomck: TYCVYP, 2005. - 258 c. - ISBN 5-86889-228-3 (na-
auuue B onbmmoreke TYCVYP - 29 5k3.)

12.3. YueOHO-MeTOAHYECKHE ITOCOOUS

12.3.1. Obs3aTebHbIC y4eOHO-MeTOAMYEeCKHE TOCOOHS
1. Hcropus u METOAONOTHSI HAYKA M TEXHUKHU B O0JACTH AJIEKTPOHUKH [ DIEKTPOHHBINA pecypc]:
Meroauueckue yka3aHHs K NMPAKTUYECKUM 3aHATHSM M MO CaMOCTOSITEIbHOH paboTe i CTYAEHTOB
HamnpaBleHUs] «DJeKTPOHUKAa M HaHodJeKkTpoHuka» / OpmukoB JI. H. - 2015. 11 c. - Pexum nocryna:
https://edu.tusur.ru/publications/5875 (mara oopamenus: 09.07.2018).

12.3.2. YuyeOHO-MeTOAMYECKHUE TOCOOMS /ISl JIML C OTPAHMYEHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-MeTOMMYEeCKUE MaTepHallbl sl CaMOCTOSTENLHON M ayAUuTOPHOM paboThl 00ydaromuxcs
U3 YHCIIa JIUI ¢ OTPAHHYECHHBIMHA BO3MOYKHOCTSIMH 3JIOPOBBSI M WHBAIHJIOB MPEAOCTABISAIOTCS B (PopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3I0POBbS U BOCTIPUATHUS HHPOPMAIIHIH.

Jlist U1 ¢ HApPYIIeHUSIMU 3PeHust:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMICHHBIM HIPUPTOM.

JLJis1 1M1 ¢ HAPYIIEeHUSIMHU CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JlJist NI ¢ HAPYIIEHUSIMU OTIOPHO-ABUIaTeILHOTO aNnapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

12.4. IIpodeccuonaibHbIe 6a3bl JAHHBIX H HH(GOPMALIMOHHBIE CTIPABOYHBbIE CHCTEMbI

1. Tlpu u3yyeHHH AUCUUIUIMHBI PEKOMEHAYETCS UCIIONIb30BaTh 0a3bl JAHHBIX, HH(POPMALIMOHHO-
CIIpaBOYHBIE 51 TIOWCKOBBIE CHCTEMBI, K KOTOPBIM y TYCYPa €CTh JIOCTYII
https://lib.tusur.ru/ru/resursy/bazy-dannyh
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE M IPOrPaMMHoOe ofecnedyeHne VI NPAKTHYeCKUX 3aHATHI

YyebOnas madoparopus

yueOHas ayIMTOpHsl 1151 IPOBEACHUSI 3aHATHI NPAaKTUYECKOro TUIA, ydeOHas ayauTopus Ui Mpo-
BEJICHUSI 3aHATUHN Ja00paTOPHOTO TUIIA, TOMEIIEHHE AJI1 KypCOBOTO MPOEKTUPOBAHHUS (BBITIOTHEHUS Kyp-
COBBIX PabOT), TOMEIIEHHUE ISl TPOBEICHHSI TPYNIIOBBIX U MHIUBUAYATLHBIX KOHCYbTAIHNA

634034, Tomckas obmactb, . Tomck, Bepmmauna ynauna, a. 74, 110 aym.

Onucanue UMeroIerocs 000py10BaHUs:

- JJaboparopHsbie cTeHbI (6 MmIT.);

- 3mepuTtenbHble TpUOOPHL;

- locka MarHUTHO-MapKepHasi;

- Onruueckas ckambsg OCK-4;

- [Tomemenue ans xpaHeHust yaeOHOTO 000PYIOBaHMUS;

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBarens.

[IporpamMmmHoe obecnieueHue He TpedyeTcs.

13.1.3. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jnst camocTosTeNnbHOM paboThl HCTONB3YIOTCA yueOHblE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJI0KEHHBIE 10 a/Ipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTb, . Tomck, Bepimmanna ynuina, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast MmebOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 miT.;

- KOMITBIOTEPHI TIOAKIIOUYEHBI K ceTH «HTepHeT» M 00ecreunBarT AOCTYI B JIEKTPOHHYIO HH-
(dopMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo 0OecIeueHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qyigs Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VIS JIHI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMH 3710POBbSI M HHBAJIU/I0B
OCBOGHI/IG JUCHUIIJINHBI JIUIIAaMHU C OI‘paHI/I‘-IeHHBIMI/I BO3MOXHOCTSIIMHAU BI[OpOBLSI U HMHBaJIUIaMHU
OCYIIECTBIISIETCS C HCTIOIB30BAHUEM CPEICTB 0OYyUEHHUS OOIIIETO U CIICIMAIbHOTO Ha3HAUCHUSI.
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[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIYXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CHCTEMBI MTPEToiaBaHus il 00YJatOLTIXCsI
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOUM 3aHUMAIOTCS
oOyyarolyecsi ¢ HapylIEHHEM CllyXa, 000OpYy/lI0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYILIEHUSIMH 3PEeHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX O0BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 00YyYaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpreMa/epe-
Jnaqnd yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHOW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUIHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYIECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHs OCBOCHHUA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITHUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA

1. Kopec Andepos:

a). CoBerckuii, poccuiickuii pu3uk, naypear HobGeneBckoit npemun

0). akTep TeaTpa U KMHO

B). [IpenonaBarens TYCYPa

r). U300peTaTens mapoBoil MalIMHbBI

2. N300peTraTens Teneckona:

a). Huee bop

0). Makc Ilimank

B). Tumyp Viyroex I'yparan

r). lamuneo Nanuneit

3. ®unocodus HAyKH:

a). Paznen gpusukw,

0). Paznen dunocoduu, n3ydarmnuii MOHATHE, TPAHUIIBI 1 METOIOJIOTHIO HAYKH

B). Cucremaru3anys 3HaHUH

r). Teopus 3BoMOLIMK O0IIIECTBA

4. Metononorust HayKu:

a). ComocTaBiieHHe TEOPUH U IKCIIEPUMEHTA

0). Pa3nen nayku

B). YueHHe 0 MeTOo/Iax U Mpoleaypax HaydHOH 1eATeIbHOCTH

r). O1eHKa pe3yabTaToOB HAYYHOH e TeNbHOCTH

5. DNeKTpoHUuKa:

a). Hayka o B3auMoJeiiCTBIM JIEKTPOHOB € AJIEKTPOMAarHUTHBIMU ITOJIIMU

0). Paznen matemaTuku

B). Hayka o B3aumozielicTBUM aTOMOB

r). Teopus MosynpoBOJHUKOBBIX 2JIEMEHTOB

6. Jlazep:

a). OnTudeckuii KBaHTOBBIN TeHEPaTOp

0). [IpeoOpazoBaTens HAMPSKEHUS

B). ICTOUHUK MOCTOSSHHOTO TOKa

r). 3meputenbHbIil nprudop

7. HaHO3JIEKTpOHUKA:

a). O0nacTh MEKTPOHUKH, 3aHUMAIOIASCS Pa3pabOTKON (PU3MUYECKUX U TEXHOJOTHYECKUX OCHOB
CO3/IaHUSI MHTETPAJIbHBIX AJIEKTPOHHBIX CXEM C XapaKTEPHBIMH TOMOJOTUYECKUMU pa3MepaMu 3JIEMEHTOB
meHee 100 HaHOMETpOB
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0). Hayka o B3auMo/eiicTBUU 3JIEKTPOHOB C 3JIEKTPOMATHUTHBIMU TOJISIMU

B). O6nacTh (U3MKHM, U3ydaroniasi METOAbl YCHJIEHUSI U T€HEpalru 3JIEKTPOMAarHUTHOIO H3Jyde-
HUsI, OCHOBAHHBIE HA MCIIOJIb30BAHNU SIBJICHUS BHIHYK/IEHHOTO M3JIYYCHHUSI B HEPAaBHOBECHBIX KBAHTOBBIX
CHUCTEMaX, a TaK)KE€ CBOMCTBA MOJIy4aeMbIX TAKUM 00pa3oM yCUIIUTENIeH U TeHEPaToOpoB U UX MPUMEHEHHUS
B DJICKTPOHHBIX MPUOOpax

r). Paznen snexTpoHHKH, M3ydaronuil (GU3NYeCKUe MPUHIUIBI PabOThl, (QYHKIIMOHAIBHBIE BO3-
MOYXHOCTH 3JIEKTPOHHBIX MPHUOOPOB, B KOTOPBIX JIBHMKECHUE 3JIEKTPOHOB WM MHBIX HOCHTENEU 3apsna,
00yCIaBIMBAIOIINX JEKTPUYECKUNA TOK, IPOUCXOAUT B 00bEME TBEPIOTO TeNa

8. KBaHTOBas 2JIEKTPOHMKA:

a). Obnactb GuU3MKH, U3ydaromiasi METOAbl YCUJICHUS U T€HEepally 3JIeKTPOMArHUTHOTO H3Jyde-
HUsI, OCHOBAHHBIE HA MCIIOJIb30BAHUY SIBJICHUS BHIHYK/IEHHOTO M3JTyYECHHUsI B HEPAaBHOBECHBIX KBAHTOBBIX
CHUCTEMaX, a TaK)Ke CBOMCTBA MOJIy4aeMbIX TAKUM 00pa3oM yCUIIUTENIeH U TeHEpaToOpoB U UX MIPUMEHEHUS
B DJICKTPOHHBIX MPUOOpax

6). Hayka o B3auMozelicTBUY 3JIEKTPOHOB C 3JIEKTPOMArHUTHBIMU MOJISIMU

B). O6nacTh 2JIEKTPOHUKH, 3aHUMAIOIIASACS pa3pabOTKON (PU3MUECKUX U TEXHOJOTHYECKUX OCHOB
CO3/IaHUS MHTETPAJIbHBIX AJIEKTPOHHBIX CXEM C XapaKTEPHBIMH TOMOJOTUYECKUMU pa3MepaMu 3JIE€MEHTOB
meHee 100 HaHOMETpOB

r). Paznen snexTpoHHKH, M3ydaronuil GU3NYEeCKUe MPUHIUIIBI PabOThl, (QYHKIIMOHAIBHBIE BO3-
MOYXHOCTH 3JIEKTPOHHBIX MPHUOOPOB, B KOTOPBIX JIBHMKECHUE 3JIEKTPOHOB WM MHBIX HOCHTENEU 3apsna,
00yCIaBIMBAIOIINX JEKTPUYECKUNA TOK, IPOUCXOAUT B 00bEME TBEPIOTO TeNa

9. TBepaoTenbHAast AIMEKTPOHUKA:

a). O0nacTh IEKTPOHHUKH, 3aHUMAIOIIASICS pa3pabOTKON (PU3UIECKUX M TEXHOJIOTHUYECKUX OCHOB
CO3JIaHMsI HHTETPAJIbHBIX AJIEKTPOHHBIX CXEM C XapaKTEPHBIMH TOIOJIOTUYECKHMHU pa3MepamMH 3JI€MEHTOB
Menee 100 HaHOMeTpOB

0). Hayka o B3auMo/eiicTBUU 3JIEKTPOHOB C 3JIEKTPOMATHUTHBIMU TOJISIMU

B). O6nacTb (U3MKH, U3y4arouiasi METOAbl YCHJIEHUS U T€HEpallu 3JIEKTPOMArHUTHOIO H3Jyde-
HUsI, OCHOBAHHBIE HA MCIIOJIb30BAHUU SIBJICHUS BHIHYK/IEHHOTO M3JIYYCHUSI B HEPAaBHOBECHBIX KBAHTOBBIX
CHUCTEMaX, a TaK)KE€ CBOMCTBA MOJIy4aeMbIX TAKUM 00pa3oM yCUIIUTENIEH U TeHEPaToOpoB U UX MPUMEHEHUS
B DJICKTPOHHBIX MPUOOpax

r). Paznen snexTpoHHKH, M3ydaronui (GU3NYeCKUe MPUHIUIIBI PabOThl, (QYHKIIMOHAIBHBIE BO3-
MOYXHOCTH 3JIEKTPOHHBIX MPHUOOPOB, B KOTOPBIX JIBHMKECHUE 3JIEKTPOHOB WM MHBIX HOCHTENEU 3apsna,
00yCIaBIMBAIOIINX JEKTPUYECKUNA TOK, IPOUCXOAUT B 00bEME TBEPIOTO TeNa

10. CooTHOIIEHUSI, KOTOPBIE BHITIOIHSAIOTCS MEX/y TOKAMU U HAPSDKEHUSIMHU Ha y4acTKax JIF000H
AIEKTPUYECKON LIeTIH:

a). IlpaBuna Kupxroda

0). 3akon Kupxroda

B). 3akoH Kynona

r). [IpaBuiio 6ypaBunka

11. TloneBoit TpaH3ucTop:

a). [TomynpoBomHUKOBEIN PUOOP, paboTa KOTOPOTO OCHOBAHA HA YMPABICHUU AIEKTPHUECKUM CO-
NPOTHUBJICHUEM TOKOIPOBOJIIEIO KaHajla MOMEPEYHBIM 3JIEKTPHUECKUM MOJIeM, CO3/1aBaeMbIM MPUIIO-
’KEHHBIM K 3aTBOPY HaIpPSLKEHUEM

0). TpéxaneKTpoaAHbIi MOTYIPOBOJHUKOBBIN MPHOOP,B MOIYIIPOBOIHUKOBOW CTPYKTYpE KOTOPOTO
c(hopMHpPOBaHKI JIBa p-N-MEpPexosa, MEPEHOC 3apsa Yepe3 KOTOPhIE OCYIIECTBIISETCS HOCUTENAMU JIBYX
HOJISIPHOCTEN — 3JIEKTPOHAMH U JIbIPKaMuU

B). Tpan3ucrop /i paboThl B «IIOJIEBBIX)» YCIOBHIX

r). ICTOYHHK MarHUTHOTO TIOJIA

12. ITna3moH:

a). CoBerckuii, poccuiickuii pu3uK, naypear HobGeneBckoit nmpemun

0). KBa3M4acTulla, OTBEYAIOIIAss KBAHTOBAHHUIO IJIA3MEHHBIX KOJE€OAHUN, KOTOpPBIE MPEACTABISIOT
co00M KOJJICKTUBHBIE KOJIeOaHHsI CBOOOIHOTO 3JIEKTPOHHOTO Ta3a

B). JI[peBHETpevecKuii yueHbIN

r). DIEKTPOHHBINA TPUOOP

13. I'epon :
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a). CoBerckuii, poccuiickuii pu3uK, naypear HobGeneBckoit nmpemun

0). [TomynpoBOTHUKOBBIM TPHUOOP

B). [IpenonaBarens TYCVYPa

r). ['pedeckuii MaTeMaTHK U MEXaHHUK.

14. ABTOp U3HYECKOTO 3aKOHA, OMPEACIAIONIETOCBI3b ICKTPOABIKYIIEH CHUIIBI UCTOYHHUKA (MU
AIIEKTPUUECKOT0 HAIPSHKEHHUS) C CUJION TOKa, MPOTEKAIOLIET0 B MPOBOAHUKE, U COMTPOTUBICHUEM:

a). Om

0). Ammep

B). Kynon

r). ®apazeit

15. KBantoBas MexaHuKa:

a). Paznen teopernueckoit pusuku

0). Paznen MmeauiuHbI

B). Paznen xumun

r). Pasnen npeBHerpeueckoii Muonoruu

16. DkcriepUMEHT:

a). MeTox uccrienoBaHust HEKOTOPOTO SIBIICHUS B YIIPABIISIEMBIX HAOIIOATEIEM YCIIOBUSIX

0). ®opma pa3BUTHI 3HAHUM, IPEACTABIISIONIAS COO0I0 00OCHOBAHHOE MPEIONIOKEHNE, BBIBUTA-
€MOE€ C IEJIbI0 BBISICHEHHUSI CBOMCTB M MPUYNH UCCICAYEMBIX SBICHUN

B). [IpenongaBatens TYCVYPa

r). AGCTpaKTHOE MpPEJCTAaBICHUE PEaNTbHOCTH B Kakoi-1ubo ¢opme (Hampumep, B MaTeMaTHye-
CKOM, (pU3NUECKOM, CAMBOJIIMYECKOM, rpadynueCKOi WIH TECKPUIITHBHOM ).

17. I'nnoresa:

a). Metoa nccieoBaHus HEKOTOPOTO SIBIICHUS B YIIPABIISIEMbIX HAOIIOATENIEM YCIOBUSIX

0). @opma pa3BUTUI 3HAHUH, IPEACTABIAIONIAS COO0I0 OOOCHOBAHHOE MPEATOIOKEHUE, BHIIBUTA-
€MOe€ C 1eJIbIO BBISICHEHHUS CBOMCTB U MPUYUH UCCIEAYEMBIX SIBICHUN

B). YueHue, cucTeMa ujiei Wii NPUHIUIOB. SIBISETCS COBOKYITHOCThIO 0OOOIEHHBIX OT0XKEHHH,
00pa3yromux HayKy WiH €€ pasnen

r). Pazgen nayku

18. Teopus:

a). MeTox uccieoBaHust HEKOTOPOTO SIBIICHUS B YIIPABIISIEMBIX HAOIIOIATEIEM YCIIOBUSIX

0). ®opma pa3BUTHI 3HAHWM, IPEACTABIISIONIAS COO0I0 000CHOBAHHOE MPEIONIOKEHNE, BBIBUTA-
€MOE€ C IEJIbI0 BBISICHEHHUSI CBOMCTB U MPUUMH UCCICAYEMBIX SBICHUN

B). YUeHHe, CUCTeMa UJIeH WU IPUHITUIIOB. SIBIISETCS COBOKYITHOCTHIO 00OOIEHHBIX MTOJIOKECHHH,
00pa3yromuX HayKy WiH e€ pa3aen

r). AGCTpaKTHOE TIPEACTABJICHUE PEaJbHOCTH B Kakoi-mnbo gopme (Hampumep, B MareMaruye-
CKOH, (pu3nyecKkoil, CHMBOJIMYECKOH, rpa)nuecKoi WK JECKPUIITHBHOM).

19. Ucaak HproToH:

a). [IpencraBurens Kiaccu4eckoi HayKu

0). [IpencraBuTe s JOKJIACCHUECKON HAYKH

B). [IpencraButens HekIacCHUeCKOW(MTOCTKIACCUYECKOI ) HAYKH

r). U300peTaTens TBOWHOTO TpHOIA

20. Ucropus ¢puzuku:

a). Mccrnenyer sBomonuto Gu3nKu

0). MccreqyeT 3BONIOINIO XUMUU

B). Mccnenyer 3BOIOLINIO MAaTEMATHKH

r). Uccnenyer 3BoMmonui0 GU3NIECKON KyIbTYPhI

14.1.2. 3auér
Bo3HUKHOBEHNE U pa3BUTHE U aTOMHOM U KBAaHTOBOW (pU3MKHU
HcTopust pa3BUTHS TBEPAOTEIbHON AIEKTPOHUKH U MUKPOAJIEKTPOHHUKH: CO3aHUE OUIOISPHOTO
1 TI0JIEBOTO TPAH3UCTOPA
[TosiBieHne M pa3BUTHE MHTETPAIbHOM IEKTPOHMKH; Pa3BUTHE TEXHOJIOTUU IPOU3BOJCTBA JUC-
KPETHBIX MMOJIYIPOBOIHUKOBBIX Tpudopos u UMC
3apox/IeHHEe TEOPETHYECKUX OCHOB ONTHYECKOM M KBAHTOBOM 3J€KTpOHUKU. PaboTbl A. DiiH-
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mreiina, A.I'. CromeroBa

3apokIeHNE TEOPETHUYECKUX OCHOB ONTHYECKOW W KBAaHTOBOM 3yiekTpoHUKH. PaboTs! I1. Jlupaka,
B.A. ®abpuxkanra, A.M. [Ipoxoposa, H.I'. bacosa

Coznanue nepBoro MoJIEKYJISIpHOTO KBaHTOBOT'O T'eHepaTopa

HcTopus uiccneoBaHus TEeTEPOCTPYKTYP U pa3pabOTKu MPHOOPOB HA MX OCHOBE

Hanpaienust pa3BuTHs HAHOTEXHOJIOTHUI

Hcropus pa3BuTHSI METOJIOB HAHOIMATHOCTUKU U 30HIOBBIX HAHOTEXHOJIOT U

HcTopust OTKpBITUSL CBEPXITPOBOANMOCTH

Hcropust OTKPBITHS BBICOKOTEMIIEPATYPHOM CBEPXIPOBOAUMOCTH

Oymnnepenbl. Bo3amoxHOCTH prMeHeHus (Qy/UIEpeHOB U UX MTPOU3BOJHBIX B U3/IETHUSIX AIEKTPOHH-
KU

VYmeponusie HaHOTPYOKH. [lonydeHue, cTpykTypa, CBOWCTBA HAHOTPYOOK M MEPCIEKTUBBI UX HC-
MOJIb30BAHUS B JIEKTPOHUKE

I'pacden: momyueHue v nNepceKTUBbI MPUMEHEHHUS B AIEKTPOHHBIX MPHOOpax

14.1.3. Tembl A0KI2/10B

Bo3HukHOBEeHHE U pa3BUTHE UJCH aTOMHOM U KBAaHTOBOM (PU3MKHU

[TosiBiIeHME W pa3BUTHE UHTETPAIBHOU DJIEKTPOHUKU; PA3BUTHE TEXHOJIOTHMH MPOU3BOJCTBA JIHC-
KPETHBIX MOJTYIPOBOJIHUKOBBIX pubopoB u UMC

3apokIeHNE TEOPETUYECKUX OCHOB ONTHYECKOW M KBAHTOBOW SJEKTPOHHKHU. PaboTer A. DitH-
mreitHa, A.I. Cronerosa, I1. lupaka, B.A. ®dabpukanra, A.M. IIpoxoposa, H.I'. bacosa

Wcropus uccnenoBanus TeTepOCTPYKTYP U pa3padOTKH MpuOOPOB HA UX OCHOBE

Hcropus pa3BuUTHS METOJIOB HAHOIMATHOCTUKU U 30HJOBBIX HAHOTEXHOJIOT U

Hcropust OTKPBITHS CBEPXIIPOBOIUMOCTH U BEICOKOTEMIIEPATYPHON CBEPXIIPOBOANMOCTH

Hctopust oTkpbiTUs (ysuiepeHoB. Bo3MokHOCTH NPpUMEHEHHS (PYIUIEPEHOB U WX MPOU3BOIHBIX B
U3JIETTUSX STIEKTPOHUKHU

OTKpBITHE W HCCIEIOBAaHKUE YIIEPOJHBIX HaHOTPYOOK. [lomydeHue, CTpyKTypa, CBOIICTBa HaHO-
TpyOOK M MEPCIEKTUBBI UX MCTIOIB30BAHUSI B DJIEKTPOHUKE

['pacden: ucTopus moMydeHHs U MIEPCTIIEKTUBBI IPUMEHEHUS B DJIEKTPOHHBIX TpUOOpax

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajJamMm AJd JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310PpOBbS U UHBAJIUA0B
I[J'IH JijI ¢ OrpaHM4YCHHBIMH BO3MOXKHOCTAMU 3J0POBbSA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6J'H/IIIa 14 — I[OHOJ'IHI/ITeJ'II)HBIe MaTtepuajibl OUCHUBAHUA AJIA JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
340POBbLS U UHBAJINIOB

Kareropuu Bunnl 1OIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJIS U OLIEHKH
oOyJarommxcs MaTepHalioB pe3yJIbTaTOB O0y4YEeHUS

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJbHBIE Pa0OTHI

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO yCTHas IpOBEpKa

3peHus ONpOC IO TEPMHUHAM (MHIUBUYaJIbHO)
C HapyuieHusmMu Pemienne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBEHHO 1MCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSATENIbHbIE PabOTHI, BOIPOCHI K METO/laMH
anmapara 3a4eTy
C orpanunuenussMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmyniecTBEHHO IPOBEPKA
o0IIeMeTMIIMTHCKIM paloThl, BONIPOCHI K 3a4eTy, METO/IaMH UCXOJSl U3 COCTOSIHUSA
MIOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI | 00YYaloIlIerocss HA MOMEHT IPOBEPKU

14.3. MeToauyecKue peKOMEeHIAUMH N0 OLEHOYHbIM MATepPHAJIaM /JIsl JIHI[ ¢ OTPAHHUYEeHHBIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B
Jns nui ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI M1 MHBAIHUIOB MpPEIyCMaTPUBAETCS 10-
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cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLIECHOUYHBIX CPEJICTB, @ UIMEHHO:

- B IeyaTHou (hopme;

- B IIeYaTHOM (hopMe ¢ YBEITHUEHHBIM MPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHSI aCCUCTCHTOM 3aJIaHus BCITYX;

- MPEIOCTABJICHUE 3a/IaHUS C UCTIOIb30BAaHUEM CYPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYECHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbsSI M MHBAJIHMIAM YBEIHMUYUBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aroImuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Has opMa mpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMCHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIOJIH30BAHUEM YCIIYT ACCUCTEHTA;

- MPEJICTaBJICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3710PO-
Bbsl ¥ MHBAJIHJIOB IO JUCIHUIUIMHE MPEIyCMaTPUBACT MpeIoCcTaBiIeHue nHpopMaluu B popmax, aJaarnTH -
POBaHHBIX K OIrPaHUYCHUAM HUX 310POBbS U BOCIIPUATHA I/IH(l)OpMaHI/II/IZ

JJ1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I H€O6XOI[I/IMOCTI/I JJI JIAL € OTPaHUYCHHBIMU BO3MOKHOCTAMMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
JIypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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