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 A [TPOI'PAMMA JJTUCTIUTIJIMHBI
JIEKTPOHMKA 2. DJIEKTPOHHBIE PHOOPHI

YpoBeHb 00pa3oBaHus: BhIcIee 00pa30BaHue - CIEIUATUTET

Hampasnenue noarorosku / cneruaibHOCTh: 11.05.01 Paguno3sieKTpoHHbIE CHCTEMbI H KOMILIEKCHI
HanpasnenHocts (mpoduib) / cnenuanu3anvs: PaanosiekTpoHHblie cUCTeMbI epeaayu nHgopmanuu
dopma oOyueHUs: OUHaASA

Qakynerer: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: PTC, Kadenpa paguorexHn4ecKux CUHCTEM

Kypc: 3

Cemectp: 5

Y4eOns1ii mnan Habopa 2013 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 5 cemectp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 JlaGoparopHble pabOThI 18 18 4acoB
3 Bcero aymuTopHbIX 3aHATHN 54 54 4acoB
4 CamocTosiTenbpHas padboTa 54 54 4acoB
5 Bcero (0e3 ax3aMeHa) 108 108 4acoB
6 IToxroroska u cmada sK3aMeHa 36 36 4acoB
7 OOGm1as Tpy10EMKOCTh 144 144 4acoB
4.0 4.0 3.E.

DK3aMeH: 5 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
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-
ToBKkH (crenmanbHOcTH) 11.05.01 PamnosnekTpoHHBIE CHUCTEMBI W KOMIUIEKCHI, YTBEP)KICHHOTO
11.08.2016 rona, paccmoTpena u ogodpeHa Ha 3aceqanuu kadeaps DI« » 20 ropa,
pOTOKOI No

PazpaboTuuk:
npodeccop kad. D11 JI. H. Opnukos

3aBenyronmii o0ecnieunBaromeii kad.
OI1 C. M. llannapos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

PTC C. B. Menuxos
OKCIIepTHI:

noteHT kag. Il A. U. Axcenos

Crapuuii npenonaBatens Kadeapbl
pagnorexuudeckux cucteM (PTC) . O. Hoznpesatbix
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[lenpr0 MUCHUIIIMHBL SIBISICTCS. W3YYEHHE CTYIECHTAMU MPUHIUMIIOB U OCOOEHHOCTEH pPabOThI
OCHOBHBIX TMOJYIIPOBOJHUKOBBIX M 3JEKTPOBAKYYMHBIX MPUOOPOB, MHTETPATBHBIX 3JIEMEHTOB, TEXHOIO-
TUW UX U3TOTOBJICHUS U OCHOB MUKPOCXEMOTEXHUKH aHAJIOTOBBIX U TU(PPOBBIX CXEM

1.2. 3amaum AMCHUIIIMHBI
— IlpuBuUTH CTyleHTaM HaBBIKM aHAJIW3a MPUHIIUIIOB PaOOTHI JEKTPOHHBIX U IMOJIYIPOBOTHH -
KOBBIX TIPUOOPOB, HHTETPATILHBIX CXEM M MX KOMIIOHEHTOB B PA3JIUYHBIX YCIOBUSX IKCILTyaTaI[UU UCXOIIS
13 TEXHOJOTMH UX U3TOTOBJICHHS

2. Mecto mucuunimebl B ctpykrype OIIOII
JuctuminHa «OiekTpoHuka 2. DnektporHbie mpudops» (b1.5.17.2) otHocuTes k 610Ky 1 (6a30-
Bas 4acTh).
[TpenmecTBYIOMMUMI TUCHUATUTMHAME, ()OPMHUPYIOIIMMU HAa4Ya bHbIC 3HAHUS, SIBISIOTCS: DIEKTPO-
TUHAMUKa, DNeKTpoHuka 1. du3nyeckre OCHOBBI AIEKTPOHUKH.
[Tocnenyromumu  AUCHUIUIMHAMHA  SIBISTIOTCS::  CXEMOTEXHHMKA  aHAJOTOBBIX  DIIEKTPOHHBIX
YCTPOMCTB, DNEKTPOIPeoOpa30BaTEIbHBIE YCTPONUCTBA PAIHOITEKTPOHHBIX CPEICTB.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OIIK-6 rOTOBHOCTBIO YUUTHIBATh COBPEMEHHBIE TEHJICHIIUN Pa3BUTHUS IEKTPOHUKHU, U3MEPH-
TEJIbHON U BBIYMCIUTEIBHON TEXHUKH, MHPOPMALIMOHHBIX TEXHOJIOTUN B CBOEH MPOPECCUOHATILHON /e -
TEJIbHOCTH;

— IIK-3 cnnocoGHOCThIO OCYHIECTBIIATh MPOEKTUPOBAHUE KOHCTPYKIIMM 3JIEKTPOHHBIX CPEJICTB C
npuMeHeHneM coBpeMeHHbIX CAIIP 1 nakeToB NpUKIaJHbIX IPOrPaMM;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLUICs TOJKEH:

—  3HATh KJIacCU(UKAIMIO AJIEKTPOHHBIX NMPUOOPOB; MPUHIUIBI JEHCTBUS, SKBUBAICHTHBIE CX€-
MBI M TEXHUUYECKUE XaPaKTEPUCTUKU TOIYIPOBOJAHUKOBBIX TUOAOB, OMIIOJIIPHBIX M TOJEBBIX TPAH3UCTO-
POB; MPHUHILIMIIBI JEHCTBUS U XapaKTEPUCTHUKU OCHOBHBIX BHJIOB 3JIEKTPOBAKYyMHBIX MPHOOPOB; pa3HO-
BUJHOCTH U TEXHUYECKUE XaPAKTEPUCTUKN UHTETPAJIBHBIX CXEM

—  YMeTb II0JIb30BaThCsl CIIPABOYHOM JINTEPATYPOU ISl MOJTYyYEHHs TEXHUYECKHUX MapaMeTpOB U
pabounx XapaKTePUCTUK MOJIYIMPOBOJHUKOBBIX U AJIEKTPOBAKYYMHBIX MPUOOPOB, MHTEIPAIbHBIX CXEM;
PacCUMTHIBATH MMapaMETPhl SKBUBAICHTHBIX CXEM TPAaH3UCTOPOB IO MMEKOIIMMCS CIIPAaBOYHBIM JaHHBIM;
JKCIIEPUMEHTAJILHO ONPEACIIATh CTATUYECKUE XAPAKTEPUCTUKU U BBICOKOYACTOTHBIE IIaPAMETPhI TPAH3U-
CTOPOB

— BJAJIeTh HaBBIKAMU COCTaBJICHHMS U MPeoOpa3oBaHUS SKBHUBAJEHTHBIX CXEM JJIEKTPOHHBIX
npuOOPOB; HaBBIKAMU PaOOTHI C TUIIOBBIMH CPEICTBAMH M3MEPEHUHN MPU SKCIIEPUMEHTAIBHOM OIpesesie-
HUM OCHOBHBIX ITapaMETPOB U XapaKTEPUCTHK JIEKTPOHHBIX MPHOOPOB

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO0wast TpyI0EMKOCTb JUCLUILUINHBI cocTaBisieT 4.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0Iu -
ue 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCITUILUIMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl

5 cemecTp
AyrmutopHsble 3aHATHS (BCETO) 54 54
Jlexun 36 36
JlaboparopHbie pabOTHI 18 18
CamocrosTenbHas paboTa (BCero) 54 54
OdopmiieHre 0TYETOB 110 JIA0OPATOPHBIM paboTam 18 18
IIpopaboTKa JEeKIIMOHHOTO MaTepuana 36 36
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Bcero (0e3 ax3ameHa) 108 108
[ToaroroBka u ciava sK3aMeHa 36 36
OO01mast Tpy1I0eMKOCTb, 4 144 144
3aueTHpie EanHnIie 4.0 4.0

5. Conepxanne TUCUMIIIIHMHBI

5.1. Pazaesbl IMCHUIIIMHLI M BUABI 3AHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHATUI NpUBEICHBI B Tabmwuie 5.1.
Taommua 5.1 — Pa3mensl AUCIUIUINHBI U BUABI 3aHATHH

_ O
i G = g = o =
HazBanus pa3aenoB TUCHUIUIMHBI > e, e, f’; 3 a g
) . o = = O
= S z S o 2 3
= S A o' 3
=% e =
5 cemecTp
1 Brenenue. Knaccuduxanust 31eKTpOHHBIX 2 0 6 8 OIIK-6, I1K-3
npudOpoOB.
2 [TonynpOBOHUKOBBIE THOIBI. 8 4 9 21 OIIK-6, IIK-3
3 bunonsipHble U NOJIEBBIE TPAaH3UCTOPBI. 10 10 18 38 OIIK-6, IIK-3
4 OCHOBHBIE IEKTPOBAKYYMHBIE TPUOOPHI. 8 2 10 20 OIIK-6, IIK-3
5 Knmaccudukarus HHTeTpalbHBIX CXEM H 8 2 11 21 OIIK-6, I1K-3
OCHOBBI ()YHKIIMOHAJIBHOH 3JIEKTPOHUKU
Hroro 3a cemectp 36 18 54 108
Hroro 36 18 54 108

5.2. Conep:xanue pa3aejioB JMCHUILIHHBI (110 JIEKIIASIM)
ConeprkaHue pa3aesioB TUCIUTLINH (TI0 JIEKIHUIM) PUBEICHO B TabimIe 5.2.
Tabmuua 5.2 — ComeprkaHue pa3ienaoB TUCIUILIKH (TI0 JEKITHSIM)

3 z S
s i
= > 0O
Ha3Banus paznenos ConepxaHue pazenoB JUCHUIUTUHBI (0 JIEKLIUAM) zF &5
= | ES
2 o' g
= S
5 cemecTp
1 Brenenue. CoBpeMeHHbIE TEHEHIINHN PAa3BUTHS AJIEKTPOHUKH, 2 OIIK-6,
Knaccudukarus U3MEPUTENIBHON U BBIYMCIUTEIbHON TEXHUKH, HH(DOP- [1K-3
3JIEKTPOHHBIX IPUOOPOB. | MALIMOHHBIX TexHONOrH. [IpoekTupoBanue
KOHCTPYKIIMH 3JIEKTPOHHBIX CPENCTB C IPUMEHEHUEM
coBpeMeHHbIX CAIIP 1 nmakeToB NpuKIaAHBIX MIPO-
rpamm. Knaccudukaius 31eKTpoHHBIX TPHOOPOB.
Hroro 2
2 [omynpoBonuukoBble | Knmaccudukanus, Ha3HaueHUE, XapaKTEPUCTUKHU U T1a- 8 OIIK-6,
TUOJBI. paMeTpbl. DIEKTPUUECKUE MOJIECIIH HEKOTOPBIX JTUO- T1K-3
noB. Ctabunurponsl. Imnynscubie auoasl. CBY-
nuonbl. nonet ¢ 6apsepom LlorTku (JBIL). Bapu-
Kanbl. P-i-n — quoapl. BnusiHue KOHCTPYKTUBHO-TEX-
HOJIOTMYECKUX OCOOEHHOCTEN CTPYKTYphI Ha Mapa-

CornacoBaHa Ha noptane Ne 39527



METpPHBI IHO/IOB

HUroro

3 bunonspHeie n
T0JIEBbIE TPAH3UCTOPBHI.

CxeMbl BKITIOUeHUS OUNosipHbIX TpaH3uctopos (BT):
¢ obmeit 6a30it (OB), o6mm smuTTepom (O3) 1 06-
M kostektopoM (OK). Pexxumer padotst BT. Uc-
ITOJIb30BAHUE CTATUYECKUX BOJIBT-AMIIEPHBIX XapaKTe-
PHUCTHK 1151 pacueTa pabouux Touek. Cucrema audde-
peHnnanbHbIX mapaMmerpoB bT. CBsi3b TOKOB 31€KTPO-
10B U u¢depeHanbHbiX h-nmapamMeTpoB B paziuy-
HBIX cxeMax BKJroueHus. YacToTHeie cBoiictBa bT, xa-
PAKTEpUCTUYECKHUE YACTOTHI, JKBUBAJICHTHBIE CXEMBI B
pexume Majoro curHana. JperdoBbrit TpaH3uCTOp,
POJIb BCTPOEHHOTO BHYTPEHHETO 10, MIMIynbCcHbIe
ceorictBa BT B cxemax Ob u O3 B KIIIOYEBOM peKUME
paboThI, ero nmapaMeTpsl U NpeumyliecTsa. Bunsl u
HCTOYHMKH IIYMOB, crioco0b! ux orieHku B bT.I1omy-
MIPOBOJJTHUKOBBIE MPHOOPHI C OTPULIATEIBHBIM COTIPO-
TUBJICHUEM. DU3NYECKUN CMBICIT OTPUIATETBLHOTO
Qg depeHInanbHOTO CONPOTUBIICHUS B TPUOOpax ¢
BAX N- u S-tuna. IIpuauuns! gericteusi, BAX,
OCHOBHBIE ITAPAMETPBI, U IPUMEHEHHUE OJHOIIEPEXO/I-
HOT'O TPAH3UCTOpA, TyHHENIbHOTO Anoaa.llonesbie
tpansuctopsl (I1T) n ux xknaccupukanus. Craruue-
CKkHe xapakrepucTuky u napametpst I1T ¢ ynpasisiro-
M nepexonom. IIT ¢ n3onupoBaHHBIM 3aTBOPOM CO
BCTPOEHHBIM M UHIYLIUPOBAHHBIM KaHasIoM. OcobeH-
Hoctu IIT Ha apceHuze ramums ¢ 3aTBOPOM Ha OCHOBE
6apwepa Lllottku u IIT Ha ocHOBE TeTepoOnepPEexo1oB.
YacrotHseie cBoiictBa IIT, anexrpuueckue Monenu u
MX TIapaMeTpbl. BiausiHue mapameTpoB CTPYKTYphI U
pesxxumoB padoTel Ha mapameTpsl I1T. Bunasl u ucrou-
HukH mrymoB B IIT. CpaBHenne napamerpos 11T u BT.

Hroro

OIIK-6,
[IK-3

4 OcHOBHEIE
JJIEKTPOBAKYYMHBIS
PUOOPHI.

OCHOBBI YMHCCHOHHOM AJIEKTPOHUKH. BHbI sMuccuu:
TEPMO-3JIEKTPOHHAs!, BTOPUYHAsI 3JIEKTPOHHAsI, JIEK-
TpocTaTudeckas, (OTOIEKTpOHHas. [IBIKEHHE HJIeK-
TPOHOB B 3JIEKTPUUECKOM U MarHUTHOM MoJisix. [Ipun-
LIUIT DJIEKTPOCTATUYECKOT0 YIIPABIEHUS TUIOTHOCTHIO
3JIEKTPOHHOTI'O MOTOKA B AEKTPOHHBIX Jamnax. CBU-
IpUOOPBI M MPUHLIUI UX pabOTHI. YIIpaBIeHNE TOKOM
AJIEKTPOHHOTO JIyda U TMOJI0KEHHUEM JIyda B dJIEK-
TPOHHO-TY4YEBBIX MpUOOpax. ['a30BbIN U JYyroBOH pa3-
psn. duznyeckne MpoLecchl B ra3opa3psIHbIX Ipruoo-
pax. Tupatponsl. ['azopa3psaasie koMMyTaTopsl. Tpu-
raTpoHbl, MTHUTPOHBI. MarHeTpoHsl. Jlamiiel Oeryrei
BOJHBL. Kitnctponsl. OcoO€HHOCTH PUMEHEHHS
AJIEKTPOBAKYYMHBIX TIPHOOPOB.

Htoro

OIIK-6,
[1K-3

5 Knaccudukanus
MHTETPaJIbHbBIX CXEM U
OCHOBBI
(yHKIMOHATBHOM

OcHoBHBIE TEpMUHBI U onpenenenus. Kpurepun
OLIEHKH CIIOKHOCTH MUKpocxeMbl. Kiaccudukarms
MHKpOCXeM MO (PYHKIIMOHATHbHOMY Ha3HAYCHHIO —
nudpoBbIe U aHaNoropbie. KOHCTPYKTHBHO-TEXHOJIO-

OIIK-6,
[IK-3
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ANEKTPOHUKHU THYECKHe TUITBI UHTErPaIbHBIX MUKPOCXEM — IOITY-
MIPOBOJTHUKOBBIC U THOpUIHbIE. OCHOBHBIE TEHICHIIUU
Pa3BUTHS MOTYNPOBOJHUKOBBIX MUKpocxeM. TexHomo-
TSl THOPUIHBIX MUKpocxeM. @OpMHUpPOBaHHE MTACCUB-
HBIX 3JIEMEHTOB TOHKOIJIEHOYHBIX THOPUTHBIX MUKPO-
cxeM. OCOOEHHOCTH CTPYKTYp OMIOJISIPHBIX TPaH3HU-
CTOPOB UHTETrPaIbHBIX MUKPOCXEM. MEeTO bl U30IsI-
LIUU OT/AETBHBIX AJIEMEHTOB UHTETPAIHHBIX CXEM.
MHOT03MUTTEPHBIE TPAH3UCTOPHL. TpaH3UCTOPHI C
nuoaoM IlorTku. /InogHoe BKIIFOYEHUE TPAH3UCTO-
poB. Mojienib HHTE-TPabHOTO OUTIONSIPHOTO TPAH3HU-
cropa.M/II1-TpaH3UCTOPHI C KaHAJIAMU N-TUIIA U
CcaMOCOBMEUIEHHBIMU 3aTBOpamMu. KomrieMeHTapHbIe
CTPYKTYphL. [1osieBbIe TPaH3UCTOPHI C YIPABIISIOMIUM
nepexoqom. [Ipocteiimas crpykrypa MEII-Tpan3u-
ctopa. [TomynpoBoanukoBeie pe3uctopbl. Henocrarku
MOJTYTIPOBOJHUKOBBIX PE3UCTOPOB U OTPAaHUUEHUS Ha
BEJIMYUHY corpoTuBiieHus. [InéHouHbIe pe3ucTopHI.
Konnencatops! 1 MHAYKTHUBHBIE dNieMeHTh. Jlornye-
ckue dyieMeHTHI. [IoHATHS 0 TOTHYeCKUX PYHKIIUIX
U, HE, MJIN. OcHOBHEBIE CTaTHYECKHE U JTUHAMHYEC-
CKHE IMapaMeTPhl U XapaKTEPUCTUKU JOTUYECKHUX JIe-
MEHTOB.

HUroro 8

Hroro 3a cemectp 36

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMINIMHAPHBbIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)
1 o0ecreynBaeMbIMHU (IOCTEAYIOIMMH) THCHUTIIHHAMHA
Paznenbl qUCHUIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCJIEAYIONIMMHI) TUCIMIUTMHAME MIPE/ICTaBlIeHbI B Tadmuie 5.3.
Tabmua 5.3 — Pa3gens! AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3zenoB gaHHOW AMCIUIUIMHBL, IJIS1 KOTOPBIX
HE00XOMMO U3yUeHHE 00ECTICUNBAIONITUX U
00ecIeYnBaeMbIX TUCIIUILTHH

1 2 3 4 5

Hpe,[[HICCTBy}OH_II/IC JAUCIUITIINHBI

HanmeHnoBanune JUCHHUITIINH

1 DnexrpoarHamMuKa + +

2 DOnextponuka 1. @uznueckue OCHOBBI
JNEKTPOHUKHU

- - - - -

[Tocnenyromue TUCIUIIITUHBL

1 CxeMOTeXHHKA aHAJIOTOBBIX QJICKTPOHHBIX

y + - - + +
YCTPOWCTB

2 DnexTpornpeodpa3oBareIbHbIe YCTPOMCTBA
PaIMOAIEKTPOHHBIX CPEJICTB

+ + + + +

5.4. CooTBeTCTBHE KOMIIETEHIIHIA, (POPMUPYEMBIX NPH U3YYE€HUU THCHHILUIMHBI, 1 BUI0B 3aHSI THIi
CoOTBETCTBHE KOMIIETCHIMH, (OPMUPYEMBIX NPH W3YYCHHH ITUCLUIUIMHBI, W BHIOB 3aHATHI
npezcTaBiIeHo B Tabmmie 5.4.
Tabmuua 5.4 — CoOTBETCTBHE KOMIIETECHIUHA, (DOPMUPYEMBIX MPH U3yYCHHU AUCIUIUTHHBI, U BUJOB 3aHS -
THHU

Bunel 3auaTHiIT DopMbI KOHTPOJIS
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s = 5
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A
OIIK-6 + + + Ok3ameH, Otyet 1o aboparop-
HOM pabote, Onpoc Ha 3aHATUSAX,
Tect
I1K-3 + + + Ox3ameH, OTyeT no JadbopaTop-
HOM pabote, Onpoc Ha 3aHATHSIX,
Tect

6. UuTepakTHBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmorpeno PVYII.

7. JJaGopaTtopHbie padoThI

HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabauue 7.1.
Tabmuna 7.1 — HaumeHnoBanue 1abopaTopHbIX paboT

3 =
Q ==
Z 25
]
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX paboT zF &5
S S E
= o, =
2 o' g
= S
5 cemecTp
2 ITomynpoBonHukoBele | McciaenoBaHne CTaTUYECKUX BOJIBTAMIIEPHBIX XapaK- 4 OIIK-6,
IUOBI. TEPUCTHUK JUO0B TIK-3
Hroro
3 bunonspHseie u HccnenoBanue napaMeTpoB U XapaKTEPUCTUK OUIIO- 4 OIIK-6,
II0JIEBBIE TPAH3UCTOPBI. | JIAPHBIX TPAH3UCTOPOB. [1K-3
HccnenoBanne napaMeTpoB M XapaKTEPUCTHUK I10JIE- 4
BBIX TPAH3UCTOPOB
Hccnenosanue 3nekTpoHHOTO Kitoya Ha BT 2
Hroro 10
4 OcHOBHBIE HccnenoBanue 37eKTPOHHO-Ty4Y€BON TPYOKH C K- 2 OIIK-6,
3JIEKTPOBAKYYMHEIE TPOCTATUYECKUM OTKJIOHECHHUEM JIyUa [1K-3
pUOOPHI. Wroro 2
5 Knaccudukanus UccnenoBanne n u3MepeHne mapaMeTpoB 6a30BOTO 2 OIIK-6,
HMHTETPAIIbHBIX CXEM U anemenra TTJI [1K-3
OCHOBBI § Virtoro >
(yHKIMOHATIBHON
JNIEKTPOHUKHU
Hroro 3a cemectp 18

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)

He npenycmorpeno PVYII.

9. CamocTrosiTesqibHasi paboTa

Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHIIMH TPEICTaBICHbI B

Tabimue 9.1.
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 z E
2 5 =
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos z 7 &5 @OpMBI KOHTPOJIA
paboThI B s 2
=S 2 2
a e g
= S}
5 cemecTp
1 Beenenue. [TpopaboTka JIEKITMOHHOTO 6 |OIIK-6, |Omnpoc Ha 3aHsATUSIX, TecT
Knaccudukarms Martepuana [1K-3
ANIEKTPOHHBIX MPHUOOPOB. Wroro 6
2 IlomynpoBoanukoBbie | [IpopabGoTka JIEKITMOHHOTO 5 OIIK-6, |Omnpoc Ha 3aasaTHSX, OT-
JTUOTBL. MaTepuana I1K-3 4eT 1o 1abopaTopHoil pa-
OdopMmieHre OTYETOB T10 4 Gote, Tect
J1abopaToOpHBIM paboTam
Hroro 9
3 bunonsipusie u onessie | [IpopaboTka JEKITMOHHOTO OIIK-6, |Omnpoc Ha 3ansaTUsAX, OT-
TPaH3HUCTOPBI. Marepuaa [IK-3 4eT 1o JJabopaTopHoil pa-
OdopmiieHne 0T4ETOB 1O 10 Gote, Tect
nabopaTtopHbeIM paboTam
Uroro 18
4 OcHOBHBIE [TpopaboTka IeKIHOHHOTO 8 |OIIK-6, |Omnpoc Ha 3ausTusax, OT-
3JIEKTPOBAKYYMHBbIE Marepuala I1K-3 4eT 1o JabopaTopHOi pa-
nprGOpS!. OdopmieHre 0TYETOB T10 2 bore, Tect
nabopaTopHBIM paboTam
Hroro 10
5 Knmaccudukanus [TpopaboTka JIEKITMOHHOTO OIIK-6, |Omnpoc Ha 3ansTUsIX, OT-
WHTETPAIbHBIX CXeM U Marepuaia [IK-3 4eT 1o JabopaTopHoOi pa-
OCHOBBI (PYHKIIMOHAJIbHOM O(OpMIEHHE OTUETOR 11O 2 6ote, TecT
KTPOHUKH
NEKTPO JabopaTopHBIM paboTam
Hroro 11
Hroro 3a cemectp 54
[TonroroBka u ciaya sK3a- 36 DK3aMeH
MeHa
Hroro 90
10. KypcoBoii npoekT / kypcoBasi padota
He mpenycmorpeno PVYII

11. PeiiTunroBas cucremMa Jjisi OlleHKH YCIIeBAeMOCTH 00yUYaIOIIUXCS

11.1. banabHbIe OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

DneMeHTHl y4eOHOU
IEATeTLHOCTH

MakcuMabLHBIN
6amn Ha 1-y10 KT ¢
Hayajia ceMecTpa

MaxkcuMalILHBIN
0ar 3a mepuo
Mexay KT u 2KT

KOHCI CEMECTpa

MaxkcuManbHbIi
0aJut 3a mepuos Bcero 3a
Mexny 2KT u Ha ceMecTp

5 cemecTp
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Onpoc Ha 3aHATUSAX 5 5 5 15
Otuet no nabopaTopHOii 10 15 15 40
pabote

Tect 5 5 5 15
Hroro makcumym 3a nepu- 20 25 25 70
on

DK3aMeH 30
Hapacraromum utorom 20 45 70 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanoB B OIIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUTOB B OIICHKH 32 KOHTPOJIbHBIE TOYKH

Banibl Ha 1aTy KOHTPOJIBHON TOUKH OneHka

> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5

Ot 70% 1o 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT

4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha Aaty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeT cymMMBbI 0QJIJI0B B TPAAUIITMOHHYIO M MEAKTYHAPOTHYIO OLEHKY
[lepecyer cymmbl OaIoB B TPAIUIMOHHYIO H MEXIYHAPOAHYIO OIEHKY NpEJCTaBlIeH B TaOJHIIe
11.3.

Tabmuua 11.3 — [Iepecuer cymmbl 0aJIJI0B B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLICHKY

Hrorosas cymma 6asmios,

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

IK3aMeH

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

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1o)
70 - 74
65 - 69 D (ynoBnerBoputeabHO)

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

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANINOHHOE O00ecTieyeHrue TUCIUIIINHBI

12.1. OcHoBHas JuTEpaTypa

1. DnextpoHuka : YuebHoe nmocobue st By30B / B. M. UikoBuu ; denepanabHOE areHTCTBO 110
oOpa3zoBaHui0, TOMCKHI TOCYIapCTBEHHBIH YHHUBEPCUTET CHUCTEM YIIPABIICHHS M PaIUOIICKTPOHUKH. -
Tomck : M3natensctBo Tomckoro ynuepcutera, 2006. - 358[2] c. : ui. - bubmmorp.: ¢. 356. - ISBN 5-
94621-191-9 (manmuue B 6udmmorexke TYCVYP - 113 5k3.)

2. DIeKTpOHMKA U MHUKpOINpPOIIeCCOpHas TEXHUKa : YueOHuk /g By3oB / B. I'. I'yces, 0. M. I'y-
ceB. - 4-e uza., nom. - M. : Beicimas mkona, 2006. - 797[3] c. : un., Tabmn. - (Jns Beicux y4eOHbIX 3aBe-
JeHUH. DIeKTpOHHas TeXHUKA). - bubmuorp.: c. 786-787. - ISBN 5-06-005680-5 (nanuuue B 6ubimorexe
TYCVYP - 78 3x3.)

3. OcCHOBBI MUKPOAJIEKTPOHHKH : yueOHoe mocobue g By3oB / W. I1. Crenanenko. - 2-e u3n.,
nepepad. u pom. - M. : Jlaboparopus bazoBeix 3uanwuii, 2004. - 488 c. : un. - (Texaudeckuid yHUBEPCH -
TeT). - bubmumorp.: c. 419. -IIpenm. ykas.: c. 488. - ISBN 5-93208-045-0 (nanuuue B 6ubmuorexke TYCYP
- 224 5K3.)
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12.2. lonotHUTEILHAS JTATEPATYpPa

1. Dnexrponuka [Tekct] : yueOHoe mocodue mist By30B / B. @. Konoanos ; MunuctepcTBo 00-
paszoBanus U Hayku Poccuiickon @enepanuu, ToMCKUI rocy1apCTBEHHbI YHUBEPCUTET CUCTEM YIIPaBIIEe-
HUs 1 paanodtekTpoHuku (Tomck). - Tomck : B-Cnekrp, 2011. - 276 c. : wi. - bubmumorp.: c. 275. - ISBN
978-5-91191-234-1 (mamuuue B 6ubmmoreke TYCVYP - 72 3k3.)

2. OcHoBbl MukpodekTponuku : / H. A Asaes, 1O. E. Haymos, B. T. ®ponkun. - M. : Paguo u
cBsi3b, 1991. - 288 c. : un. - bubnuorp.: c. 283-284. - IIpeam. ykas.: c. 285-286. - ISBN 5-256-00692-4 :
02.00 (mamuuue B 6ubamoreke TYCVYP - 87 9k3.)

3. OCHOBBI TEOPHM TPAaH3UCTOPOB M TpaH3UCTOpHBIX cxeM : / U. II. Crenanenko. - 4-e u3n.,
nepepad. u gom. - M. : Dueprus, 1977. - 671 c. : uin. - bubmuorp.: c. 653-659. (Hanuuue B OMOTUOTEKE
TYCVYP - 81 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. Obs3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. DnexrpoHuKka 2. DIEKTPOHHBIC MPUOOPHI [DIEKTPOHHBIA pecypc]: MeToaudeckue yka3aHus
M0 CaMOCTOSTENLHON paboTe AJsl CTyAeHTOB crieruaibHOCTH 210601.65 - "PannosnekTpoHHBIE CHCTEMBI
u komruiekcel" / OpnukoB JI. H. - 2014. 16 c. - Pexxum ngoctyma: https://edu.tusur.ru/publications/4157
(mata obpamenwus: 17.07.2018).

2. HccnepoBaHue NOJIyIIPOBOAHUKOBBIX JUOAOB [ DIEKTPOHHBIN pecypc]: Meronuueckue ykasza-
HUs K TaboparopHoil padote mis ctyneHToB crienuanbHocT 210601.65 - "PannosnekTpoHHbBIE CHCTEMBI
n kommiekcel" / ApectoB C. WM., Hlamrmn A. C. - 2014. 17 c¢. - Pexum pocryna:
https://edu.tusur.ru/publications/4158 (mara oopamenus: 17.07.2018).

3. HccnenoBanue pabovnx TOYEK OMITOISPHOTO TPAH3UCTOpa [DIEKTPOHHBIN pecypc]|: Meronu-
YeCcKHe yKazaHus K 1JabopaTopHOil paboTe ais cTyneHToB crnenuanbHocT 210601.65 - "PagnosnekTpoH-
Hble cucteMbl W Komruiekchl" / ApectoB C. WM., Illanrun A. C. - 2014. 25 c. - Pexum goctyma:
https://edu.tusur.ru/publications/4155 (mara o6pamenus: 17.07.2018).

4. HccnenoBaHue CTaTUYECKUX XAPAKTEPUCTHUK MOJEBOTO TPAH3UCTOpA [DIEKTPOHHBIN pecypc:
Meroauueckue ykasaHusi K J1abopaTtopHOi paboTe /Ui CTyneHToB crenuansHoct 210601.65 - "Paano-
AJIEKTpOHHBIE cucTeMbl U KoMiuiekehl" / ApectoB C. U., llanrun A. C. - 2014. 17 c. - Pexxum goctyma:
https://edu.tusur.ru/publications/4160 (mara oopamenus: 17.07.2018).

5. DJIEKTpOHHO-Iy4YeBas TPyOKa C AMEKTPOCTATUYECKUM YIIpaBiIeHHEeM [DJIEKTPOHHBIA pecypc]:
Metoanyeckue ykazaHus K gabopaTtopHoi padote st ctyaeHToB HanpasieHus 210100.62 "Dnekrponu-
Ka U HaHORJIEKTpoHUKA", mpodmwis "KBaHTOBas U oNTHYECKas MEKTPOHUKA'"; DIIEKTPOHHBIC MPUOOPHI U
ycrpoiictBa / 3mobuna A. @., AkcenoB A. W. - 2014. 14 c. - Pexum pgocryna:
https://edu.tusur.ru/publications/4053 (nara obpamenus: 17.07.2018).

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 310POBbS U
UHBAJIU/10B

Y4eOHO-MeToIMUeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
U3 YKCIIa JIUI] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIHJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

JI1s1 1M1 ¢ HApYIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe yBETMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HAapyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU hopme.

JI1s1 711 ¢ HAapYLIeHUsIMH OIIOPHO-ABUTIaTeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIe4aTHOU hopme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI

1. Tlpum u3yyeHHM AUCUUIUIMHBI PEKOMEHAYETCS UCI0JIb30BaTh 0a3bl JAHHBIX, HH(POPMALIMOHHO-
CIPAaBOYHBIE W  IIOMCKOBBIE  cHUCTeMBl, K  kotoppiMm y TYCVYPa  ectp  pmoctyn
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-TEXHHYECKOE M IIPOrPaMMHoOe odecredyeHne 1JIs J1adopaTopHbIX padoT

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), MOMEIIEHUE JJI POBEACHUS TPYNIOBBIX U MHAUBUAYATbHBIX KOHCYIbTAIINMA

634034, Tomckas obnacte, . Tomck, Bepmuauna ynuna, a. 74, 313 ayn.

Onucanue UMeroIerocs 000py10BaHUs:

- JJaboparopusie crerap! (16 mr.);

- 3mepuTtenbHble TpUOOPHL;

- locka MarHUTHO-MapKepHasi;

- [Tomemienue s XxpaHeHust yueOHOro 000py10BaHMUS;

- KommuiexT cnenuain3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenoaBares.

[TporpammHoe obecrieueHre He TpeOyeTcs.

13.1.3. MarepuajbHO-TEXHUYECKOE U IPOTPaAMMHOe odecredeHue IS CAMOCTOATEIbHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIaccChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast ob6nacTb, T. Tomck, Jlennna mpocmexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CoctaB 000pyIOBaHUS:

- yueOHasi MmeOelb;

- komneroTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T. - 5 mmiT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[TepeyeHb MPOrpPaMMHOTO 0OECTICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecreyeHre TUCUMIIIMHBI IS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B
OcBoeHHe NUCHUILUIMHBI JIMLAMU C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/1I0pPOBbS U WHBAJIHIaMU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEJICTB 00yUEHUS OOIIEro U CIeUaIbHOTO Ha3HAYCHUS.
[Tpu 3aHATHAX ¢ 0OYyYaAIOLIUMUCS ¢ HAPYHIEHHSIMH CJIyXa MPEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
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YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM HH(POPMaIUK B TOCTYIMHBIX (hOpMax, MOOUIIEHON CUCTEMBI MPEOIaBaAHUS I 00YJarOIINXCS
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylIeHUEeM Cyxa, 000pyJI0oBaHa KOMIBIOTEPHOW TEXHUKOM, aymMOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

ITpu 3aHATHAX ¢ OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX OOBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) Py MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIEC YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpreMa/nepe-
naun yuyeOHOM MHpOpMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PeKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jiis onleHKH cTeneHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3agaHus

1. VkaxxuTe 37eKTpOHHBIE TPUOOPHI HE MOMAaroIue Mo/ KiIacCu(UKAIHIO 10 criocol0y 00paboTKu
uHbOopMauu

a) AIIEKTponpeoOpa3oBaTeIbHbIC,

0) MHEBMOABTOMATUYECKHUE;

B) aKyCTORJIEKTPUYECKHE;

') TEPMORJIEKTPUUECKHE.

2. VkaxxuTe Haubosee ooumii kiaccupuKamOHHBIA MPU3HAK AIIEKTPOHHOTO Mpubopa

a) pabouas cpena;

0) pexum paboThI;

B) rabapuThl;

I') MaTepuaj U3rOTOBJICHHUSI.

3. Kakoii pesxuM paboThI 3JIEKTPOHHOTO MPHOOpa KIaCCUPUIPYETC KaK THHAMUYECKUN

a) peXuM paboThI, IPH KOTOPOM HaNpsHKEHUE XOTsI Obl Ha OTHOM U3 AJIEKTPOJIOB MEHSETCS BO Bpe-
MEHH,

0) peXH1M B3aMMOCBSI3U MEX1Yy U3MEHEHUSIMH TOKOB U HANpPsDKEHUH Ha 3JIEKTPOAX;

B) PEXKUM pabOTHI TP MMOCTOSHHBIX 3HAUYCHHUSIX HAMIPSDKEHUI Ha JIEKTPOaX;

I') PEXKUM IPEBBIIIEHUS TACTOPTHBIX JTaHHBIX.

4. TIpoBOoAMMOCTH, BBI3BaHHYIO 00pa30BaHnEM CBOOOIHBIX HOCUTENEH 3apsiia (3IEKTPOHOB U ““IbI-
POK”), IPH pa3pbIBe KOBAJEHTHBIX CBSI3€H, KIACCUPUIIUPYIOT KaK

a) COOCTBEHHYIO;

0) NpuUMeCHYIO;

B) JIOHOPHYIO;

T') aKIETOPHYIO.

5. ITomynpoOBOAHUKOBEIE TUOBI, HATIPSKEHNE Ha KOTOPBIX B 00JIACTH 3JIEKTPHUUECKOT0 TPOOOs TIpH
00paTHOM CMEIIEHNH c1ab0 3aBHCUT OT TOKA B 33JaHHOM JHANa3oHe 37O ...

a) cTabUCTOPBI;

0) oOpalleHHbIE TUOIBI;

B) BBIIPSIMUTEIILHBIE THOTBI;

I') CTAOMIUTPOHBI.

6. [Ipu napaynenbHOM COEMHEHUH ABYX JHOAOB TOKH, TEKYIINE Yepe3 HUX, ...

a) BBIUUTAIOTCS;

0) CKJIaJIbIBAIOTCS;

B) HE U3MEHSIOTCS;

T') TaK COCAMHATH TUOJIBI HEIIb3sI

7. I1onynpOBOAHUKOBBIN IO/, U3ITyYaAIOLIMHA CBET U3 00IaCTH p-n mepexoja
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a) CBETOAMO/T;

0) cTaOUIUTPOH;

B) BapHKarl;

T') BBIIPSIMUTEIbHBINA AUO/.

8. IMomynpoBOMHUKOBEIN MPUOOP, COMPOTUBICHHE KOTOPOTO M3MEHSETCS MPH BO3ACHCTBUH Ha
HET0 ONTHYECKOIr0 U3IIy4EeHHUS

a) portopesucrop;

0) nuox;

B) TUPUCTOD;

') KOHJIEHCATOP.

9. OcHOBHOE IOCTOMHCTBO CUCTEMBI h-TapaMeTpoB COCTOUT B TOM, UTO ...

a) y ATHX MapaMeTpOB paszHble Pa3MEPHOCTH, YTO YMIPOIIAET pacdeThl HKBUBAJCHTHOW CXEMBbI
TPaH3UCTOPA;

0) OHU OTpEAETAIOTCS B peXKUMaX KOPOTKOrO 3aMBbIKaHHs Ha BBIXOZAE M XOJIOCTOrO XOJa Ha BXOJE
TPaH3UCTOPHOTO YETHIPEXTIOTIOCHUKA,;

B) UX MOKHO IOJIyYUTh IKCIIEPUMEHTAIBHO: IPSIMBIM U3MEpEeHEM Ha ocHOBe BAX;

') UX MOXXHO PacCUMTaTh TEOPETHUECKH O€3 3aTpar Ha MPOBEICHUE HATYPHOTO SKCIIEPUMEHTA.

10. Dnexrpon, ciayXaluid AJisi PEryJIMpOBaHUsl MOMEPEYHOIO0 CEYCHUSI KaHajla MOJEBOr0 TpaH3H -
cTopa

a) 3aTBOD;

0) UCTOK;

B) CTOK;

T') KOJUIEKTOP.

11. Y GumosisipHOTO TPAaH3UCTOPA TOK ... BCET/IA OOJIBIIE APYTUX TOKOB

a) KOJIJIEKTOpa;

0) smMuTTEpA;

B) 0a3bl;

T') HCTOKA.

12. YcunutenbHble, TeHEPATOPHBIE U TMEPEKITIOYATeNLHBIE CBOWCTBA OHMIOJSIPHOTO TPaH3HCTOPA
00yCIIOBIICHBI SIBICHUSMU. ..

a) MHXKEKIIUU HEOCHOBHBIX M 9KCTPAKIIMU OCHOBHBIX HOCHUTENEH 3apsiiOB;

0) MHXKEKIMH OCHOBHBIX M SKCTPAKIIMU HEOCHOBHBIX HOCUTEJIEH 3aps/I0B;

B) MHXKEKIIMU U YKCTPAKIIMA OCHOBHBIX HOCUTEICH 3apsi/iOB;

T') HHXEKIUU 1 SKCTPAKIIUU HEOCHOBHBIX HOCHUTENEH 3aps10B.

13. Bua caMOCTOSATENHHOTO pa3psiia, UCIOIb3YEMbBIN B Ta30pa3psAHBIX HHIUKATOPAX

a) TICIONUN pa3psi;

0) MyroBo# paspsin;

B) KOPOHHBIN pa3ps;

') HICKPOBOM pa3psil.

14. DMHUTTEp BTOPUYHBIX JIEKTPOHOB B BAKYYMHOM (POTORJIEKTPOHHOM YMHOXKUTEIIE

a) IUHON;

0) aHop;

B) KaTop;

T') KOJUIEKTOP.

15. ®0oTO3MEeKTPOHHBIN BaKyyMHBIH TPUOOP, C MOMOIIBI0 KOTOPOTO MOXKHO MU3MEpSATh OYeHb cia-
Oble CBETOBBIE TOTOKU

a) GOTOPNEKTPOHHBI YMHOXKHUTEIb;,

0) ammepMmeTp;

B) BOJBTMETP;

T') OMMETP.

16. anukaropHbie PUOOPHI, MPUHIIKI JEHCTBUS KOTOPBIX OCHOBAH Ha MPeoOpa30BaHUU SHEPTUU
AIIEKTPOHOB B BUJUMOE H3ITyUY€HHUE JIIOMUHO(GOPHOTO MOKPHITUS aHOJJOB-CETMEHTOB

a) BaKyyMHO-JIFOMHHECIICHTHBIC UHINKATOPHI;

0) 3HAKOBBIC Ta30pa3PsAHBIC UHIUKATOPHI;
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B) JINHEHHBIC Ta30pa3psAHbIC MHIUKATOPHI,
T') UHIUKATOPHbBIE TUPATPOHBHI.

17. Jlornueckoe crnoxxenue, onepanus «JIN»
a) TU3BIOKIIHS;

0) KOHBIOKITHS;

B) MHBEPCHSI,

') MHXKEKIIHS.

18. Jlornueckoe orpuiianue, onepanusa «HE»
a) UHBEpCHS;

0) TU3BIOKIINS;

B) KOHBIOKIIHS;

T') MHOKEKITHSI.

19. Jloru4eckoe ycTpoiCTBO, MPEAHAZHAYCHHOE /IS 3aITUCH M XPAHEHUS JUCKPETHOTO «CIIOBa
a) perucTp;

0) peBECUBHBII CYCTUYUK UTYITHCOB;

B) BBIUYUTAIOUINI CYETUUK UITYJIHCOB;

') CYMMHPYIOIIUN CYETYNK UMITYIIHCOB.

20. OCHOBHBIE 3IEMEHTHI PETUCTpPa

a) IBOWYHBIC STYEHKH;

0) Kommaparop;

B) MYJIbTUILIEKCOD;

r) nemrudpatop.

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI

DNEKTpUUYECKUE MOJIEIN HEKOTOPBIX JUOA0B

Cxewmnbl Brmrouenuss BT ¢ obmeii 6a3oit (OB), o6mmm smutrepom (OD) u 0OIIUM KOJUIEKTOPOM
(OK).

Bunbl 1 HICTOYHUKY IITyMOB, CITIOCOOBI UX OlIeHKH B BT.

bazogsiii noruyeckuii anement TTJI ¢ mOBBIIEHHOI HArpy304HONM CLIOCOOHOCTHIO

DneKTpoBaKyyMHbBIE (DOTOIIEMEHTHI U (POTOYMHOKUTEITH.

[ToneBbie TpaH3UCTOPBI,

OcoOennoctu IIT Ha apcenune ramnus ¢ 3aTBopoM Ha ocHoBe Oapbepa LllorTku u I1T Ha ocHOBe
reTepOoNepeEXO0B.

Mertonbl U CXeMHbIE pEelIeHHs MO3BOJISIOUINE YMEHBIIUTL BPEMS IEPEXOIHOr0 IpoIecca B HACHI-
IIIEHHOM KJII0ue Ha OUIOJISIPHOM TPaH3UCTOpPE

Oco0eHHOCTH CTPYKTYp OUIONIAPHBIX TPAH3UCTOPOB UHTETPAIBHBIX MUKPOCXEM

KoMIieMeHTapHbIE CTPYKTYPHI.

[ToneBbie TPaH3UCTOPHI C YIPABIIAIOIIUM EPEXOI0M.

[TosrynpoBOJHUKOBBIE PE3UCTOPHI.

HenocraTky noaynpoBOAHUKOBBIX PE3UCTOPOB U OIPaHUYEHHSI Ha BETMUUHY COIPOTHBIICHUS.

I1néHoYHBIE PE3UCTOPHI.

KonnencaTopbl 1 UHIYKTUBHBIE JIEMEHTHI.

Knaccugukarys 31neKTpoHHBIX TPUOOPOB.

Knaccudukanus, Ha3HaueHHE, XapaKTEPUCTUKU U TapaMETPhI MOTYIPOBOJHUKOBBIX JHOOB.

CpaBuenue napametpos 11T u BT.

OCHOBBI YMHCCHOHHOM JIEKTPOHUKH.

Kputepun oLleHKH CI0KHOCTH MUKPOCXEMBI.

OcHOBHbIE TEHJICHIIUU Pa3BUTHSI TOJIYIPOBOTHUKOBBIX MUKPOCXEM

14.1.3. Tembl OIPOCOB HA 3aHATHAX
Knaccudukamus 3eKTpOHHBIX TPUOOPOB.
[TomynpOBOJHUKOBBIE TUOIBI.
bunonspHeie ¥ M0JIEBBIE TPAHZUCTOPHI.
OcHOBHBIE JIEKTPOBAKYYMHBIE PUOOPBHI.
Knaccugukanust iHTerpaJbHBIX CXeM U OCHOBBI (DYHKIIMOHATIBHOMN 3JIEKTPOHUKU
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14.1.4. Tembl 1a00paTOpHBIX padoT
HccnenoBannue CTaTHYECKUX BOJIBTAMIIEPHBIX XapaKTEPUCTHK IHOIOB
HccnenoBanue napaMeTpoB U XapaKTEPUCTHK OUTIOISIPHBIX TPAH3UCTOPOB.
HccnenoBanne napaMeTpoB M XapaKTEPUCTHK ITOJIEBBIX TPAH3UCTOPOB
Hccenenosanue 21€KTpOHHOIO Kiitoua Ha bT
HccnenoBanue 31€KTPOHHO-TY4EBON TPYOKH € AJIEKTPOCTATUYECKUM OTKJIOHEHHEM JTy4a
HccnenoBanue u n3MepeHue napamerpoB 6a3oBoro snementa TTJI

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTAMU

310POBbSI 1 HHBAJIH/I0B

I[JISI JiuI ¢ OrpaHNM4YCHHBIMH BO3MOXXHOCTAMU 3J0POBbA U MHBAJIUAOB MPECAYCMOTPCHBI JOIMOJIHU -
TEJIBHBIC OLICHOYHBIC MaTEPHAJIbI, IICPCUCHb KOTOPBIX YKa3aH B Ta6J'II/II_Ie 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHLIC MaTCpualibl OUCHUBAHUA IJIA JIML C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU

310pPOBbA U MHBAJIMJIOB

Kareropuu
oOy4arommxcs

Bup! JONOTHUATENBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OIICHKH
pe3yabTaTOB O0YyUCHUS

C napyumeHusMu
ciryxa

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

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa

C HapymeHusiMu
3peHus

CobecenoBanue 1O BOTIPOCAM K 3a4€TYy,
OIIPOC 0 TEPMHHAM

[IpeumytiecTBEHHO YCTHAs MPOBEPKa
(MHIMBUAYAIBHO)

C napyumeHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMU
MCTOAaMM

C orpaHU4EHUSIMH T10
00LLIEMETUIIMHCKUM
MOKA3aHUSIM

TecTbl, NCEMEHHBIE CAMOCTOSTEIILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE paOOTHI, YCTHBIE OTBETHI

[IpenmyiiecTBEHHO NPOBEPKa
METOZAMH UCXOJISl U3 COCTOSTHUS
o0y4aroierocs Ha MOMEHT IPOBEPKHU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jis aMil ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHo# (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/1aHUs C UCIIOJIb30BaHUEM CYPIONIEPEBOA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKMX 00y4aromuxcs MpeycMaTpruBaeTcs: JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, & IMEHHO:

- MUCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPE/ICTaBIEHNE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs pe3yIbTATOB OOYYEHMS JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JLst 1M1 ¢ HAapYLIeHUusIMH cJIyXa:
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- B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

J1J1s1 JIMI ¢ HAPYIIEHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

[Tpu HEOOXOMUMOCTH ISl JIUIL C OTPAaHUICHHBIMH BO3MOXKHOCTSIMU 37I0POBbS 1 HHBAIUIOB TPOIIE-
Jypa OLIEHUBAHUS PE3yIETATOB O0YICHHSI MOXKET TIPOBOIUTHCS B HECKOIBKO 3TAIIOB.
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