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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
IIpoexTHpOBaHHE 1EMEHTOB U YCTPOMCTB PaguOCBA3U

YpoBeHb 00pa3oBaHus: BbIcLIee 00pa3oBaHue - MArHCTPaTypa

Hanpasnenne mnoaroroBku / crenuanbHOcTh: 11.04.02 MH(okOMMyHUKAUMOHHbIE TEXHOJIOTHM U
CHCTEeMbI CBSI3H

Hampasnennocts (nmpodmnp) / cnemumanm3anus: Onruyeckne CHCTeMbl CBSI3U M 00padoOTKH
uHopMmanuu

®dopma 0O0ydeHHS: OUHASA

®QakynereT: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: CBUnKP, Kadenpa cBepXBbICOKOUYACTOTHOI U KBAHTOBOI PaIMOTeXHUKH

Kypc: 2

Cemectp: 4

Y4eOusiii mnan Habopa 2018 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 4 cemecTp Bcero Ennaunner
1 [IpakTrueckue 3aHATHA 18 18 4acoB
2 Bcero aymuTopHbIX 3aHATUN 18 18 4acoB
3 CamocTosTenpHas padboTa 54 54 4acoB
4 Bcero (6e3 sx3ameHna) 72 72 4acoB
5 OO61mas Tpy10eMKOCTh 72 72 4acoB
2.0 2.0 3.E.

3auert: 4 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
nporokot Ne 11 or« 3 » 7 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 (cnieruanbHOCTH) 11.04.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 30.10.2014 roma, paccmoTpeHa u omoOpena Ha 3acemanuu kadeapsl PCC «  »

20 roma, mpotokois Ne

PazpaboTuuk:
ITpodeccop kad. PCC 3. B. Ceménon

3aBenyronmii o0ecnieunBaromeii kad.
PCC A. B. ®areeB

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

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

CBYuKP C. H. Illapanrosuu
OKCIIepTHI:

Crapuuii npernoiaBatesns Kadeapbl
PagUOdIIEKTPOHUKH U CUCTEM CBS3U
(PCC) 1O. B. 3enenenxkas

JlonieHT Kadenpbl CBEpXBbICOKOYA-
CTOTHOM M KBAHTOBOM PaJMOTEXHUKHU
(CBYuKP) A. 1O. ITonkoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Llenbro n3ydeHus: TUCHUTUTMHBI SBJISICTCSI O3HAKOMJICHHE CTYJICHTOB C OCHOBAMHU CXEMOTEXHHUKHU
AHAJIOTOBBIX JIEKTPOHHBIX YCTPOMCTB U METOJAMHU MX aHAJIU3a, JOCTATOYHBIMU AJII CXEMOTEXHU -
YECKOIo
MPOEKTUPOBAHUS YCUITUTENCH U IPYTUX PAIMOIEKTPOHHBIX YCTPOWCTB aHAIOTOBOM 00paboTKU
CHUTHAJIOB.

1.2. 3amaum AMCHMIIIMHBI
—  HW3y4YEHHE METOJIOB aHAJIM3a aHAJOTOBBIX YCTPOMCTB, OCHOBAHHBIX HA UCTIOIb30BaHHH
—  DKBHUBAJIEHTHBIX CXEM;
—  HW3yYCHHUE CIIOCOOOB MOCTPOCHUS aHAIOTOBBIX YCTPOUCTB C OOPATHBIMHU CBSI3SIMH M BITUSTHUS
—  1Ierel 0OpaTHOM CBSA3M Ha XapaKTEPUCTUKH ITHX YCTPOWCTB;
—  U3y4YeHHUE NPUHIHUIIOB MOCTPOCHUS ONIEPAMOHHBIX YCUIIUTENEH U APYTUX YCTPOHCTB HA UX
—  OCHOBE.

2. MecTo nmucuuiiiuebl B cTpykrype OITOII
Hucuumuinna «IIpoekTupoBaHue 37M€MEHTOB U ycTpoucTB paauocBszu» (DPTI.1) otHOocuTCH K
omoxy OT/I.1.
[TpeamecTBYOMKUMU TUCIUITIMHAMY, (POPMUPYIOIIMMHU HavalbHbIE 3HAHUS, ABIAIOTCS: Mozaenu-
pOBaHUE YCTPOMCTB U CUCTEM CBSI3U, T€opHs MOCTPOCHUS NH()OKOMMYHHUKAIIMOHHBIX CETEH U CUCTEM.
[Tocnenyromumu TUCUMIUIMHAMM sIBIsitoTCs: HayuHo-uccnenoBatensckas padora (paccpen.).

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUSI JUCHUIIMHBI

I[poruecc n3ydyeHns: TMCUUIUIMHBI HAIpaBJieH Ha (YOPMHUPOBAHNE CIECAYIOIINX KOMITETCHIIUH:

— OIIK-4 cnocoOHOCTBIO peain30BbIBaTh HOBBIE NMPHHLMUIBI MOCTPOCHUS WH(POKOMMYHHKALH -
OHHBIX CHCTEM U CeTeH Pa3IM4YHbIX THIIOB Iepeadd, pacupenesieHus, 00paboTKH 1 XpaHeHus nHpopMma-
LN

B pe3synbTarte n3ydeHus JUCIUILIMHBI 00yJalOmUiCs JOJKEH:

— 3HATh * METO/BI aHAJN3a LEeMNel MOCTOSHHOTO U MEPEMEHHOT0 TOKAa BO BPDEMEHHOM M 4acTOT-
HOU 00JIACTAX; * MPUHIMIIBI pabOThI SIIEMEHTOB COBPEMEHHON paMOdJICKTPOHHOMN anmapaTrypsl U Qu3m-
YeCKHe MPOIECCHl, MPOTEKAONINE B HUX; * MOJIEIH aKTHBHBIX MIPHOOPOB M CIIOCOOBI MX KOJINYECTBEHHOTO
OTMCAHUS MIPH UCTIOIb30BAaHUH B PATUOTEXHUUECKUX LIEMSAX U YCTPOMCTBaX.

—  yMeTh °* HCIOJIb30BAaTh CTAHAAPTHBIC MAKETHl NPUKIAIHBIX TPOTPAMM JUIS PEIICHHS TPaKTH-
YEeCKHX 3a]]ay; * IPUMEHATh KOMITBIOTEPHBIE CUCTEMBI U MAKEThl MPUKIIAJIHBIX MIPOTPaMM IS IIPOESKTUPO-
BaHMS M UCCIICOBAHMS PAAMOTEXHUYECKUX YCTPONCTB.

— BJIQ/IeTh * HABBIKAMH YTCHHS 3JEKTPOHHBIX CXEM; * MPO(PECCHOHATHLHONH TEPMHUHOJIOTUEH; *
METO/IaMH aHAJIN3a AIIEKTPUYECKUX IeTIel B CTAlMOHAPHOM U TIEPEXOIHOM PEKUMAX.

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO0m1ast Tpy10EMKOCTh AUCIUIUTHMHBI cOCTaBisieT 2.0 3aU€THBIX €IMHUIIBI U MPEJICTaBICHA B Ta0JIM -
e 4.1.
Tabmuma 4.1 — Tpya0eMKOCTh TUCITUTLTAHBI

Bunel yueOHOI nesTebHOCTH Bcero gacos Cemectpsl

4 cemectp
AynuTopHbIe 3aHATHS (BCETO) 18 18
[IpakTueckue 3aHATHS 18 18
CamocTtosTenbHas paboTa (Bcero) 54 54
[ToaroroBka K KOHTPOJBHBIM paboTaM 6 6
Brimonnenmne KypcoBoro npoekra / KypcoBoi padoThI 8 8
[ToaroroBka kK MpakTUUYECKUM 3aHATUAM, CEMUHAPAM 40 40
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Bcero (0e3 ax3ameHa) 72 72

OO6m1ast Tpy1I0€MKOCTb, 4 72 72

3auerHble EauHunb! 2.0 2.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI K BUALI 3AaHATHHA
Paznensl MUCHUIUTAHEI ¥ BUBI 3aHATHN PUBEICHBI B Ta0mmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

_ o]
7 ol 2 g 2§
o © g GE) o E
3 & 3 2 O
Hazpanus pa3nenoB IUCHUIUIMHbI ® Q. o © g 5
2 = 50 ==
& S 2 3 5 2
= © RO S &
4 cemectp

1 [TapaMeTpsl 1 XapaKTEPUCTUKU aHAJIOTOBBIX 18 6 24 OIIK-4

JJIEKTPOHHBIX YCTPOUCTB

2 TIpuHIHATIBI TOCTPOCHUS M (PYHKITMOHUPOBAHUS 0 8 8 OIIK-4

TUIIOBBIX YCUJINTEIbHBIX 3BEHHEB

3 OOparHbIe CBS3H 0 6 6 OIIK-4

4 OnepaliOHHbIE YCWIINTEIN U UX IPUMEHEHHE 0 8 8 OIIK-4

5 OunbTphI 0 6 6 OIIK-4

6 YcunuTenu moctossHHOro Toka. JluddepeHimans- 0 8 8 OIIK-4

HBII KacKaj

7 I1IupOKONOJIOCHBIE, UMITYJIbCHBIE, MHOTOKAC- 0 12 12 OIIK-4

KaJHbIC YCUIIUTEIIN

Hroro 3a cemectp 18 54 72

Hroro 18 54 72

5.2. Conep:xkanue pa3ieioB IMCUUILIUHBI (110 JIEKIUIM)
He mpenycmorpeno PVYII

5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMHU)
U o0ecrieynBaeMbIMH (MOCJIETYIONIUMH) TUCHHILIHHAMU
Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIUMH) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabuIe 5.3.
Tabmuua 5.3 — Pa3nenbl IUCIUTUTMHBI B MeXKANCIUILTMHAPHBIC CBSI3U

Ne paznenoB gaHHOM IUCHUIUIMHBL, IS KOTOPBIX HEOOXOAUMO
HauMeHOBaHHE TUCIUILIMH u3y4yeHne 00ecTeYMBaAIONINX U 00€CIIeUnBAaEMbIX JUCIUIUINH

1 2 3 4 5 6 7

HpC,Z[HICCTBYIOIJ_II/IC JAUCITUITIINHBI

1 MopenupoBaHue YCTPOWCTB U CH-
CTEM CBSI3U

+ -

2 Teopus mocTpoeHUs1 HHHOKOMMY-

y + + +
HUKAIITMOHHBIX CCTCU U CUCTEM

[Tocnenyromuye TUCITUTITUHBI

1 Hayuno-uccnenoBarenbckas padbo-
Ta (paccpen.)

CornacosaHa Ha noprane Ne 38917 4




5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPyeMbIX TP M3YyYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYECHUM AUCLUUIUIMHBI, W BHJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUHU NTHUCHIUILIAHBI, U BUJOB 3aHs -

TN
§ Bunnl 3anstui
= .
o oo to}
= 3 g )
& ' . OPMBI KOHTPOJIS
= < S
: : :
X = @)
OIIK-4 + + KontponpHnas padora, Onpoc Ha 3aHATH-
ax, 3aueT, BeicTymienue (0kman) Ha 3a-
Hsatuu, Pacuetnas pabora, Tect, Otuer
MO MPAKTUYECKOMY 3aHSATHIO
6. UnTepakTBHBIE MeTOABI M (OPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.
7. JJaGopaTtopHbie padoThI
He npenycmotrpeno PVYII.

8. lIpakTHYeckue 3aHATHSA (CEMUHAPHI)
HaunmeHnoBaHme mpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
Tabmuia 8.1 — HauMeHoBaHUE MPaKTUYCCKUX 3aHATHIA (CEMHUHAPOB)

A v =
I -
Q = g
5 £ 2 5
Haspanus paznenon HanmeHOBaHME IPAKTUYECKHX 3aHATUH (CEMUHAPOB) | 2 & &5
S 2
> Sz
o Q <
~ S
4 cemecTp
1 TTapameTps! Pacuetnoe 3aganue, opopmieHre oTyeTa Mo pacuer- 18 |OIIK-4
XapaKTEePUCTUKU HOMY 3aJIaHHIO, IPOBEPKA PACUETHOTO 3aJaHHUS.
AHAaJIOTOBBIX 5 Wrtoro 18
ANIEKTPOHHBIX YCTPONCTB
Hroro 3a cemectp 18

9. CamocTrosiTesqibHasi paboTa
Bunel camoctosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMIIETECHIIMH TPEICTaBICHbI B
tabmme 9.1.
Tabauma 9.1 — Buapl caMOCTOSTENIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMbIE KOMIIETEHITUN

3 z 5
g 5 =
Bunbl caMocTosTEIBHON & > O
Hazpanus pasnenos z = @DopMBI KOHTPOIISA
paboTEI L s 2
= g =
e e 2
= o
4 cemectp
1 ITapameTpsl u IToaroroBka K npaxkTuye- 6 |OIIK-4 Brictynuienue (noknan) Ha
XapaKTEPUCTUKH CKHM 3aHATHSM, CEMUHA- 3aHATHH, 3a4eT, PacueTHas
AHAJIOTOBBIX IEKTPOHHBIX | PaM pabora, Tect
YCTPOMCTB Hroro 6
2 IIpuanuns! noctpoenus |[loaroroBka K mpakTude- g8 |OIIK-4 Brictynuienue (noknan) Ha
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U QYHKIIMOHUPOBAHUS
TUTIOBBIX YCUJIMTEIHHBIX
3BEHBEB

CKHUM 3aHSTHSAM, CEMHHA-
pam

Htoro

3aHATHH, 3adeT, TecT

3 OGparHsbl€ CBA3H [ToaroroBka Kk nmpakTu4e- 6 |OIIK-4 3auet, KontponpHas pado-
CKHM 3aHATHUSM, CEMUHA- Ta, Tect
pam
UTtoro 6
4 OnepalOHHbIE [ToaroroBka kK mpakTuue- OIIK-4 Brictymuienne (moxnam) Ha
YCUJINTENH U UX CKHM 3aHATHUSM, CEMUHA- 3aHATHH, 3a4eT, Tect
IIPUMEHEHUE pam
Hroro
5 OunpTphl IToaroroBka K mpaxkTuye- 6 |OIIK-4 3avert, KontpomnbHas pabo-
CKHM 3aHATHUSAM, CEMUHA- Ta, Tect
pam
Utoro 6
6 Ycwiurenu Brinonsenue KkypcoBoro OIIK-4 3auer, TecT
IIOCTOSTHHOT'O TOKA. IpoeKTa / KypcoBoi pabo-
HuddepenunanbHbIii TBI
Kackan Hroro 8
7 LInpokonosIoCHbIE, [ToaroroBka k mpakTuue- 6 OIIK-4 3auet, OnIpocC Ha 3aHATHUAX,
HMITyJIbCHBIE, CKHM 3aHATHUSIM, CEMUHA- Tect
MHOTOKAaCcKaIHbIe pam
yeriutenm ITonroroBka Kk KOHTPOJIb- 6
HBIM paboTam
Hroro 12
Hroro 3a cemectp 54
Hroro 54
10. KypcoBoii npoekT / KypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYAIOIIUXCS

11.1. banabHbIe OLIEHKH AJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MaxkcumanbHbIN MaxkcuMaTbHBIH
DeMeHTHl y4eOHO 0aJut 3a nepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEITENbHOCTH mexay 2KT u na ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
4 cemectp
BricTynenue (noknan) Ha 5 5 10 20
3aHATHH
3auer 5 5 10 20
KonTponbHas pabota 2 2 10
Omnpoc Ha 3aHATHAX 5 5 15
OT4eT no MpakTUYECKOMY 3 3 2 8
3aHATHUIO
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PacueTtnas pabora 4 4 4 12

Tect 5 5 5 15

Hroro makcumym 3a nepu- 29 29 42 100
on

Hapacraromumm urorom 29 58 100 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0aTOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Tabmuua 11.2 — [1epecueT 6aIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH

banel Ha 1aTy KOHTPOIBHON TOUKHU OreHka

> 90% ot MakcuManbHOU cyMMBbl OaioB Ha gaty KT 5

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

4
Ot 60% 110 69% oT MakcuMaIbHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% oT MakcuMaIbHOU cyMMBbI OauioB Ha naty KT

11.3. Ilepecyer cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymmMbl OaljIOB B TPAAMLIMOHHYIO M MEXIYHApOIHYIO OLIEHKY NPEJICTABIEH B Ta0IHLe
11.3.

Tabmuua 11.3 — [lepecueT cymmbl 6aJI0B B TPAAUIIMOHHYIO M MEXAYHAPOAHYIO OLICHKY

Wrorosas cymma 6aiisos,

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

HK3aMeH

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

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBineTBOpHUTENBHO)

3 (yIOBIETBOPHUTENHHO) (3a4TEHO) 60 - 64 E (mocpexcreerio)
2 (HeYHOBIICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (Hey1oBIETBOPUTEIBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANINOHHOE 00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTypa

1. TIlaBnoB, Bmamumup HuxomaeBuy. CXeMOTEXHHMKA aHAJOTOBBIX AJIEKTPOHHBIX YCTPOMCTB:
yueOHoe mocooue s By3oB / B. H. IlaBnos. - M. : Axkanemus, 2008. - 287, [1] c. : nin., Tabmn. - (Beiciee
npodeccroHansHoe obpa3oBanue. Pagnorexnuka) - bubmorp: - ISBN 978-5-7695-2702-9 : 355.00 p.,
390.50 p. ( (mammmuue B 6mommotexe TYCVYP - 26 2k3.)

2. Cxemotexnuka. Yacts 3 [DnekTpoHHBIN pecypc]: YuebHoe mocodue / O3epkun 1. B. - 2012.
154 c. - Pexxum noctyma: https://edu.tusur.ru/publications/1205 (nara oopamenus: 10.07.2018).

3. Mapuenko A.JI. OCHOBBI >NeKTPOHUKH. YueOHOe mocodue st By30B / A.JI. Mapuenko. — M.
[Onektponubii  pecypc]:  HAMK  IIpecc, 2009. - 296 c¢. - Pexum  nocryna:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 1d=889 (mata obpamenwus: 10.07.2018).

12.2. lonotHUTEIbLHAS JTATEPATYpPa
1. Kpackko A.C. AHaIOTOBBIE AJIEKTPOHHBIE YCTpoiicTBa: YueOHoe mocodue. — Tomck: Tomckuit
MEXBY30BCKHI IIEHTP AUCTAaHIIMOHHOTO oOpazoBanus, 2000. — 196 c. (bubmuorexka TYCYP) (nanuuue B
oubmmoreke TYCVYP (nanmmuune B 6udimotexe TYCYP - 24 5k3.)
2. KyuymoB A. M. DnexTpoHHKa U CXeMOTeXHHUKa: YueOHOoe mocobue it By30B /. - 3-e U3,
niepepad. u gor. - M.: T'emmoc APB, 2005. - 335 c. (M3ganue ¢ rpudom. bubmmorexka TYCYP) (manuuue B
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ounbmmoreke TYCVYP - 150 5k3.)

3. MHckycctBo cxemoTexHukH : B 3 1.: [lep. ¢ anrn. / I1. Xoposu, Y. Xumn. - 4-e u3a., nepepad. u
mor. - T.1. - M. : Mup, 1993. - 412 c. - ISBN 5-03-002336-4. (manuuue B 6nbnanorexke TYCVYP - 17 3k3.)

4. MHckyccrBo cxemotexHuku : B 3 T.: [lep. ¢ aurn / I1. Xoposun, Y. Xwin ; nep. b. H. bponus [u
ap.]. - 4-e m3a., nepepad. u gom. T. 2. - M. : Mup , 1993. - 371 c.- ISSN 5-03-002336-4. (nanuuue B 610 -
muoteke TYCVYP - 23 3k3.)

5. HckycctBo cxemorexHukH : B 3 T.: Ilep. ¢ anrn./ I1. Xoposun, Y. Xum. - 4-e u3z., nepepad. u
qom. - T.3. - M. : Mup, 1993. - 367 c. - ISBN 5-03-002336-4. (nanuuue B 6ubauoreke TYCVYP - 23 5k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O0s3aTesibHbIE yUeOHO-MeTOAuYeCKH e MO0CO0Uus

1. CxemorexHuKa [DneKTpOHHBIN pecypc]: Meroauueckue ykasaHus AJis IPOBEACHUS IPAKTH-
yeckux 3aHatuid / MacamoB E. B., Ozepkun J[. B. - 2011. 22 c. - Pexum pnpocryna:
https://edu.tusur.ru/publications/1200 (mara o6pamenus: 10.07.2018).

2. CXeMOTeXHHMKa TeJICKOMMYHHKAIIMOHHBIX YCTPOUCTB [ DIIEKTPOHHBIN pecypc]: Meroanueckue
yKa3aHus M0 camocrtosaTenbHoi pabore / lorommna JI. A. - 2016. 36 c. - Pexum pocryna:
https://edu.tusur.ru/publications/6548 (nara oopamenus: 10.07.2018).

3. (CxemoTexHHKa 3JEKTPOHHBIX CpelcTB (CxeMoTexHuKa) [DeKTpoHHBIN pecypc|: Mertoauue-
CKoe rmocobue mo KypcoBoMy mnpoektupoBanuio / Kymuamu A. II. - 2012. 43 c. - Pexxum mgoctyma:
https://edu.tusur.ru/publications/1197 (nara obpamenus: 10.07.2018).

12.3.2. YueOHO-MeTOAMYECKHE MOCOOMS 1JIs1 JIMI C OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIUI0B

Y4eOHO-MeTOqMUeCKre MaTeprabl ISl CAaMOCTOSTEIbHON U ayTUTOPHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHNYEHHBIMI BO3MOKHOCTSIMU 37I0POBBSI 1 MHBAJHJIOB MPEIOCTABISIOTCS B (opMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS HH(DOPMAIIHH.

JI1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou (opme.

J1s1 1M1 ¢ HAapylIIeHUsIMM ONIOPHO-ABUTaTeJIbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALIMOHHBIE CIIPABOYHbIEC CHCTEMBbI

1. eLIBRARY.RU Kpynueiimmii poccuiickuii nH($popMalMoHHbIH nopTan B 00JacT HayKH, TeX-
HOJIOTUH, METUIIMHBI U 00pa3oBaHus. www.elibrary.ru

2. 1OP Journals-Institute of Physics B cBo60oaHOM fOCTYIIE NpeACTaBIEeHbl BCE OTVIABICHHS U BCE
pedepatsl. [loaHbIe TEKCTHI BCEX CTaTel BO BCEX JKypHajlaX HaXoJsATCS B CBOOOJHOM JOCTYIIE€ B TEUEHUE
30 nHeit mocne 1aThl MX OHJIAHHOBOM MyONIMKaIui. WWW.10p.0rg

3. 1EEE Xplore UnTepuer 6ubnuoTeka ¢ 10CTYyNoOM K pedepaTuBHBIM M MOJTHOTEKCTOBBIM CTa-
TBSIM M MaTepuajiaMm KoH(pepeHuuil. www.ieeexplore.ieee.org

13. MaTtepuaibHO-TEXHMYECKOE 00ecrevyeHre TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
o0ecneueHue

13.1. O6uue TpeGOBaHNA K MATEPHAJBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00ecIie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaJibHO-TEXHUYECKOE U IPOrPaMMHoe ofecnieyeHne VI NPAKTHYeCKUX 3aHATHI
JlaGoparopus "Llentp marucrepckoii noarorosku" / "Llentp texnonoruit National Instruments"
yueOHasi ayIuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-

BE/ICHUS 3aHATUH JJaOOPATOPHOTO THUIIA
634034, Tomckas obnacts, . Tomck, Bepmmnuna ynuia, 1. 47, 416 ayn.
Onucanue uMerouierocs 000pya0BaHuUs:
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- Jlocka MarHUTHO-MapKepHasi;

- KommyTtatop D-Link Switch 24 port;

- OkpaH ¢ anexrponpuBogoM DRAPER BARONET;

- MynbTUMEAUIHBINA TPOEKTOP;

- I'enepatop I'5-78;

- I'eneparop I'CC- 120;

- I'eneparop I'CC- 80;

- U3meputens ummuranca MHUIIA E7-24;

- I3smepuTenbHbll KOMILIEKC;

- Kommext yHuBepcanbHbIX MPOrpaMMUPYEMBIX PUEMONEPEAATUHKOB;

- Komnerorep C540 (2 wt.);

- Hoytoyx LIREBOOK AH532 (3 mrt.);

- HoyrOyx Fujisu;

- Kommwrorep intant 13001 (3 mT.);

- Ocmnorpad DS-1250C;

- lludposoii ocrmmtorpad GDS-810C;

- Hudposoii kommieke yueOHo-Hay4dHbIX 1aboparopuii ['TIO;

- lludpoBoii MynsTUMETD;

- CereBoit apanrtep (21T.);

- MynetameTp mmdpoBoit APPA 82;

- YcraHOBKa 7Sl UCCIIEOBAHUS HETMHEWHBIX 00BEKTOB MPU KOPOTKOUMITYIILCHOM BO3aeicTBIH (1
IIT.);

- JlJaboparopHbie MaKeThI I UCCIIeI0BaHus puéMornepenatonux moaynaeit CBY (5 mr.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmMHoe obecrnieueHue:

— AWR Design Environment

— Adobe Reader

— National Instruments LabVIEW

13.1.2. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
st 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 ynuma, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast Mmebeb;

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

- KOMITBIOTEPHI TIOAKIIOYEHBI K ceTH «HTepHeT» M 00ecrneunBaT AOCTYI B JIEKTPOHHYIO HH-
(dopMalnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo 0becIeueHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.
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13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE MUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILIEro U CIelnaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoiaBaHus il 00YJatOLTHXCsI
C MHBAJIMTHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

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

14.1.1. TecToBbIe 3a7aHUA
1.3aBucuMOCTb KOOPPUIMEHTA YCUIICHUS HANPSHKEHUS (TOKa) AJIEKTPOHHOTO YCUJIUTENS OT 4acTo-
Thl FTAPMOHUYECKOI0 BXOJHOT'O CUTHAJA 3TO

(azoyacToTHast XapaKTepUCTHUKA

aMIUIUTYJHO-4aCTOTHAS XapaKTepUCTUKa

BOJIbTAMIIEpHAs XapaKTEPUCTHKA

jorapumuyueckas xapakTepucTuKa

2.Kakas cxema onpeaenseT NOIHbINA COCTaB JIEMEHTOB M3AEIUS U CBA3EH MEXIy HUMH H, JaeT
JIeTaJIbHOE TPEICTaBICHUE O IPUHIIUIIE paOOThI U3/eNINs

CTPYKTypHast
(byHKIIMOHAIbHAS

SKBUBAJICHTHAS

NPUHIUNKATbHAS CXeMa

3.MaxkcuManbHast 9acToTa MOJIOCHI MPOITYCKAHUS 3JIEKTPOHHOTO YCHUITHTEIS 3TO

HVDKHSA TPAHWYHAS 4aCcTOTa

CpEIHss 4acToTa

BEpXHSS I'PaHUYHAs YacTOTa

nojoca pabo4ux 4yacToT

4.3aBUCUMOCTB TOKa, MPOTEKAIOIIETr0 IO HArpy3Ke, OT HAIIPSHKEHUS Ha 3TOM Harpy3Ke Ha3bIBarOT

aMIUIUTYAHO-9ACTOTHOM XapaKTEPUCTUKON

BOJIETAMIIEPHOM XapaKT€PUCTUKON

JTUHAMHAYECKON XapaKTePUCTUKOU

JOrapuPMHUECKON XapaKTePUCTHKOM

5.Kakast cxema orpenensieT OCHOBHbIE (YHKIIMOHAIBbHBIE YAaCTH U3/eus (YCTaHOBKH), MX Ha3Ha-
YEHHE U B3aUMOCBS3HU

MpUHOUIIHAIbHAA
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(byHKIIMOHAIbHAS

SKBUBAJICHTHAS

CTPYKTypHas cxema

6.OTHOIIEHNEe MOIIHOCTH, Pa3BUBAEMOI Ha COIIPOTUBIICHUH HArPY3KH 3JIEKTPOHHOTO YCHIIUTEIS,
K MOIITHOCTH, MTOJTy4aeMOM yCUIIUTEIEeM OT UCTOYHHKA BXOJHOTO CHTHAJIA - 3TO

MOJIYJIb TIEpEeIaTOYHON (PYHKIUH

KO3 UIIMEHT YCUJICHHS TI0 HAIIPSKECHUIO

K03((UIMEHT YCHUIICHUS] MOIIIHOCTH

KO3 GUIIMEHT YCHJICHHS IO TOKY

7.Ilonoca 9acToT, Ha TpPaHMULAX KOTOPOH KOI(PPUIMEHT yCHIICHHsS HAmpspKeHHs (TOKa) dIIeK-
TPOHHOTO YCHJINTENS] YMEHBINACTCS MO OTHOUICHUIO K HaWOOJIBIICH BEITMYMHE B YCTAHOBJICHHOE YHUCIIO
pas - 3To

HUXKHSIS TPAaHUYHAS 4aCTOTa

CpEenHssl 4acToTa

BEPXHsA IPaHUYHAs 4aCcTOTa

110JIOCA MPOMYCKaHUs

8.YcunTenb MOCTOSHHOTO TOKa € MU(QepeHIMaIbHBIM BXOAOM M OJHUM BBIXOJOM, MMEIOIIHI
BBICOKHH KOA((UIINEHT yCUICHHS, TI0O CBOUM XapaKTEPUCTUKAM MPUOIMKAIOIIUNCS K «HIeaTbHOMY YCH -
JUTEIO» - 9TO

muddepeHInanbHbIN yCUIUTENb

OTICPAIIMOHHBINA YCHIIUTENb

HOJTYIPOBOAHUKOBBIN YCHIUTETh

SNIEKTPOHHBIN YCUIUTEIh

9.Pexxum, pu KOTOPOM YCTaHOBUBIIIEECS 3HAUEHHE BXOIHOTO MOCTOSHHOTO TOKA WIIM HANPSHKEHUS
HE BBI3BIBACT M3MEHEHUE BBIXOHOTO HANPSDKEHUS Ha3bIBACTCS

CTaTUYECKUMN PEKUM

JUHAMUYECKUHN PEeKUM

AKTUBHBIN PEXKUM

PEXKUM OTCEUKU

10.CurHanbsl 0IMHAKOBOM aMILTUTYIbI, HO MTPOTHUBOIIOJIOKHBIC TI0 (aze, MPUCYTCTBYIOIINE HA BXO-
ne nuddepeHIMaNIbHOTO YCUIIUTENS HE3aBUCUMO OT TOUKHU 3a3eMIICHUS YCUITUTENS - 9TO

cuH(]a3HBIN cUTHAT

napasiebHbIA CUTHAT

Qg QepeHInaIbHbIN CUTHAT

MIEPEMEHHBIN CUTHAI

11.IIpouecc nepenaur yactu (MM BCEW) SHEPTUM CUTHAJIA C BBIXOJa HA BXOJ] YCTPOICTBA Ha3bIBa-
eTcst

MECTHON 00paTHOM CBSI3bIO

00paTHOM CBSI3BIO

IIOCJIE€NOBATEILHON CBS3ELIO

HapajuIeIbHOU CBS3bIO

12.Ecnu ¢a3pl BXOJHOTO CUTHAJA M CUTHAJIAa 0OpaTHOM CBS3M HECOBIAJAIOT, YTO MPUBOAUT K MX
BBIYUTAHUIO U, CIIEOBATENILHO, K YMEHBIIICHUIO KO3 PUIIMEHTa yCUIIEHUS, TO 3TO

oTpuIaTeIbHas 00paTHas CBS3b
MOJIOKUTENIbHAsE OOpaTHas CBA3b
nocliefioBaTeNibHast 0OpaTHasi CBS3b
napajuiesibHasi oOpaTHas CBS3b
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13.Kak Ha3bIBAIOT OTpHIATENbHYIO 00paTHYIO CBs3b (OOC) — eciii BO BXOJHOU IEMH BBIYUTAIOTCS
HaIpsHKSHUST BXOAHOTO CUTHAJIA U cUTHaa o0patHoi cBsi3u (Bbixox e OOC MmoAKIIIoueH MocienoBa-
TEJILHO BXO/Y YCUIIUTEI)

nociuenoBareabHor OOC

napasiensHon OOC

nocJenoBaTesbHO- napayensHoit OOC

napazutHoit OOC

14.Yeunurensb 31€KTPUUECKUX CUTHAJIOB, B YCHJIMTENIBHBIX YCTPOMCTBAX KOTOPOTO MCIOJb3YETCs
SIBJICHHUE DJICKTPUYECCKOM MPOBOIMMOCTH B Ta3ax, BAKyyMe M MOJTYITPOBOTHUKAX HA3BIBACTCS

YCUJIMTEIIBHBIM YCTPOWCTBOM

AJIEKTPOHHBIM YCUIIUTEIEM

MOJIYITPOBOHUKOBBIM YCUITUTEIIEM

ANEKTPUUECKUM YCUIIUTETIEM

15.Kak Ha3bpIBaeTCsl COCTMHEHNE DJIEMEHTOB IIETIH, TTPH KOTOPOM Yepe3 HUX MPOXOIUT OJUH U TOT
K€ TOK

napajuieIbHbIM

AIEKTPUUECKUM

II0CJIEZI0BATENbHO-T1apaJIEbHBIM

HOCJIEI0BATENbHBIM

16.Kak Ha3pIBaeTcs mapa TPaH3UCTOPOB C Pa3HBIM TUIIOM IPOBOJMMOCTH, HO C OAMHAKOBBIMHU Ia-
pameTrpaMu

COTJIACOBAHHBIE

CUMMCTPUYHBIC

KOMILJIEMEHTapHbIE

OKBHUBAJICHTHLIC

17. ITomynmpOBOTHUKOBBIM TPEXAJIEKTPOIHBIN TPUOOD, MpeTHA3HAUYCHHBIN JJI YCUJICHUSI U TeHEpa-
YU SJICKTPUYCCKUX CUTHAJIOB 3TO -

A0

CTaOMITUTPOH

TPaH3UCTOP

BapuUCTOP

18.EnnHuna n3mMepeHns MOIHOCTH

Jxoynb

Barr

Kunosarr

Awmmnep

19.9nexTpon, MOAKIIOUEHHBIN K CpeTHEMY CIIOI0 OHMITOJIIPHOTO TPaH3HCTOpa

IMUTTED

KOJIJIEKTOP

6a3a

OCHOBaHHE

20.Y4acToK 3JeKTPHUUECKON IIeTH, 00pa30BaHHBIN MOCIEI0BATEILHO COCIMHEHHBIMU 3JIEMEHTaMH

y3el
BETBb
KOHTYD
MOCT
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14.1.2. Tembl 10KJI210B
HudbdepeHnmnanbHpIil yCHIUTETh HAa OUTOISIPHOM TPAH3UCTOPE
JuddepeHnunanbHbIi yCUIUTETh Ha TIOJIEBOM TPAH3UCTOPE
Knaccudukarus yCunuTenbHBIX YCTPOUCTB
OCHOBHBIE TEXHUUECKHUE MT0KA3aTENH YCHUINTENbHBIX YCTPONCTB
OCHOBHBIE XapaKTEPUCTUKU YCUITUTEIbHBIX YCTPOUCTB
Bnusinue oOpaTHBIX CBSA3EH HAa XapaKTEPUCTUKU yCUIIUTENEH
Knaccudukanuys oOpaTtHbIX cBsi3ei
PesxxuMpl pabOThl yCUITUTEIBHBIX HJIEMEHTOB
Cymmupytommii nuddepennuarop va OY
PasnoctHslil nuddepenuuarop Ha OY
Cwmecurens curanoB Ha OY
Huddepenunatop HanpspkeHus Ha OY
Nurterparop HanpsoxkeHus Ha OY
TokoBoe 3epkano
OnHOTaKTHBIE U IBYXTaKTHBIE KaCKaIbl

14.1.3. Tembl 0NIPOCOB HA 3aHATUSX
Onpoc Ha 3aHATUSAX O pe3ylbTaTax padoThI MO MPOCKTHPYEMOMY aHATIOTOBOMY YCTPOUCTBY.

14.1.4. 3auér

[ToneBoit TpaH3uCcTOp. DKBUBAICHTHAS CXEMa 3aMEILEHUs, CXEMbl BKIIOUEHMs], IIapaMeTpsbl HoJe-
BOT'O TPAH3UCTOPA.

dusnueckrue 0OCHOBBI pabOThHl CYMMATOPa Ha ONEPALMIOHHOM YCHIINTEIIEe

bunonspHelil TpaH3UCTOP. DKBHUBAJIEHTHASI CXEMa 3aMELIEHHS, CXEMbI BKJIFOUEHUS, TapaMeTpbl

OUITIOISIPHOTO TPAH3UCTOPA.

dusnueckrue 0CHOBBI paboTHI Au(hepeHImaTopa Ha ONepauOHHOM YCHUIIUTEINE

JuddepeHunanbHbIi ycUIUTEIb Ha OUIIOISIPHOM TPAaH3UCTOPE

Knaccugukanus yCUInTeIbHBIX YCTPOHUCTB

OCHOBHBIE XapaKTEPUCTUKU YCHIINTEIIBHBIX YCTPOUCTB

BrnusiHue oOpaTHBIX CBsI3eii Ha XapaKTEPUCTUKU YCUIIUTENCH
OCHOBHBIE TEXHUYECKHUE MTOKA3aTEIHN YCUIUTEIBHBIX YCTPOUCTB
Knaccudukanuys oOpaTtHbIX cBsi3ei

Pexumbl pabOTHI YCHITUTEIBHBIX JIEMEHTOB

Cymmupyromuii quddepennuarop Ha OY
TokoBoe 3epkaino

OnHOTaKTHBIE M JBYXTAKTHbIE KacKa/Ibl

OCHOBHBIE 3JIEMEHTHI IEKTPUIECKOM LIenH (IaCCUBHBIEC U AKTUBHBIE).

[TpuBeauTe cxemMy SMUTTEPHOM TepMOCTaOMIN3aLNH, PU3NUIECKUE OCHOBBI (DYHKIIMOHUPOBAHUS U
KpPUTEPHH BEIOOpAa HOMHHAJIOB 3JIEMEHTOB.

MHorokackaHble YCHIINTEIH.

CocraBHoil Tpan3uctop (cxema [llnknan)

HMnynbCHBIE YCHIIUTENH.

CocraBHoii Tpan3ucTop (cxema JlapauHrToHa)

JluHaMu4ecKkue XapakTepUCTHKU YCUIUTENEeH (BXOAHBIE, BHIXOJHbIE, IIPOXO/IHbIE, CKBO3HBIE, MPs-
MOIi nepenaun).

TokoBoe 3epkano Ha OUIOIAPHOM TPaH3UCTOPE.

[TpuHiun neicTBUs, TEXHUYECKUE XapaKTEPUCTHKU IU((EepeHINaTbHOTO YCHIINTEN Ha Ouro-
JSIPHBIX TPaH3UCTOpaX.

Kaknumu mapamerpaMu XapakTepu3yeTcs yCUIUTENb MIPHU yCUICHUHN TPSMOYTOIBHBIX HMITYJIbCOB

14.1.5. Tembl KOHTPOJILHBIX padoT
3AJJAHUE Ne 1
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1. IToneBoii TpaH3UCTOpP. DKBUBAJIEHTHAs! CXEMa 3aMELIEHMsI, CXEMBbl BKJIIOUEHMSI, TapaMeTphl T0-
JIEBOT'0 TPAH3UCTOPA.

2. ®u3nyecKue OCHOBBI pabOTHI CyMMaTOpa Ha OTMEPAllMOHHOM YCHITUTEE

3AJAHUE Ne 2

1. bunonsipHeIil TpaH3UCTOP. DKBUBAJICHTHAS CXeMa 3aMEIICHHUS, CXEMbI BKJIIOUEHUS, TapaMeTpPhbl
OUITONSIPHOTO TPAH3UCTOPA.

2. ®uznveckre 0CHOBHI paboThl AuddepeHImaTopa Ha OepalluOHHOM YCUITUTENE

3AJJAHUE Ne 3

1. BnustHue Temneparypbl Ha XapaKTEpHCTUKU U AJIEKTPUUECKHIM PEXXUM OHUIONISPHBIX TPAH3UCTO-
pOB.

2. ®u3nyecKkue OCHOBHI pabOTHI HHTETPaTOpa Ha ONEPALMOHHOM YCUIIUTEIE

3ATAHUE Ne 4

1. Biiustnue temneparypbl Ha XapaKTEPUCTUKU U ANEKTPUUECKUN PEKHUM MOJIEBBIX TPAH3UCTOPOB.
2. OnepanvoHHbIE YCUITUTENH, IIOHATUE U XapaKTEPUCTUKHU

3AJIAHUE Ne 5

1. Knaccudukanus yCMIIMTENbHBIX YCTPONCTB. OCHOBHBIE TEXHUYECKHE MOKA3aTEeNId YCUITUTENb-
HBIX YCTpOHCTB. OCHOBHBIE XapAKTEPUCTUKU YCUIIUTEIbHBIX YCTPONUCTB
2. ®u3nyecKkrue OCHOBHI padOThl KOMIIApaTOpa Ha ONEPalIOHHOM YCHIIUTEE.

3AJJAHUE Ne 6

1. Knmaccw ycunenus (A, B, AB, C, D, E), nonoxenue pabodeii TOUkr Ha TPOXOTHON XapaKTEePH -
CTHKE.

2. IlonsiTe oOpaTHOM CBSI3M, KJIacCH(PUKALIUS BUIOB OOPATHBIX CBS3CH.

3AJIAHUE Ne 7

1. [TonsiTHe 0OpaTHOM CBsI3M, KiIacCU(PUKAIIAS BHIOB OOPATHBIX CBSI3EH.

2. IlpuBeauTe yCUIUTENBHBIN Kackal Ha noneBoM TpaH3uctope ¢ OM. CxeMbl Uil 4acTOT CUTHa-
na, ko3 durmenT nepenaun u Ko3GOUIMEHT YaCTOTHBIX HCKAKCHHH.

3AJTAHME Ne 8
1. OcHOBHBIE 2JIEMEHTHI JIEKTPUUECKOM LIETN (ITACCUBHBIE U AKTUBHBIE).

2. [IpuBenure cxeMy SMUTTEPHON TepMOCTAOMIN3aLNU, (PU3NYECKUE OCHOBBI ()YHKIIMOHUPOBAHUS
U KPUTEPUH BBIOOPA HOMUHAJIOB 3JIEMEHTOB.

3AJTAHUE Ne 9
1. MHOrOKacKagHbIe yCUIUTENH.
2. CocraBHoi Tpan3ucrop (cxema lluxmnan)

3AJIAHUE Ne 10
1. UmniynibCHBIE YCUITUTEIH.
2. CocTaBHOM TpaH3ucTop (cxema JlapauHrToHa)

3ATAHUE Ne 11
1. IluHaMuyecKre XapakTepUCTUKH YCUIIUTENICH Ha TPaH3UCTOpax.
2. OnepanvoHHbIE YCUIIUTEINN, TIOHATUE U XapaKTEPUCTHKHU.

3AJJAHUE Ne 12

1. bunonsipHbIi TpaH3UCTOP. DKBUBAJICHTHAS CXEMa 3aMEIICHUS, CXEMbl BKIIOUEHUS, TAPAMETPBI
OUTIOJISIPHOTO TPAH3UCTOPA.

2. ®u3nyecKkrue OCHOBHI padOThl HHTErpaToOpa Ha OMEPAIMOHHOM YCHIIUTENEe
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3AJJAHUE Ne 13

1. /luHamMu4ecKue XapaKTEpUCTUKHU YCUIIMTENEH (BXOOHBIC, BBHIXOJIHBIE, ITPOXOIHBIE, CKBO3HBIE,

MIPSIMO# Tiepeiaun).

2. TokoBO€ 3epKasio Ha OUMOJISIPHOM TPaH3UCTOPE.

3AJIAHUE Ne 14
1. IlpuHiun nefcTBUs, TEXHUYECKHUE XapaKTepUCTUKU AuddepeHnanbHOro yCuInTeNs Ha mose-
BbIX MOII-Tpan3ucropax.
2. IlonsaTue 0OpaTHOM CBs3H, KJIacCU(PUKALIU BHIOB OOPATHBIX CBSI3Ei

3AJJAHUE Ne 15
1. [IpuHUIMD AeicTBUS, TEXHUYECKUE XapaKTEPUCTUKU UG PEepeHIINaTbHOTO YCUIUTENS Ha OUmo-

JSIPHBIX TPAH3UCTOPAX.

2. Kakumu nmapaMmeTrpaMu XapaKTE€pHU3yeTCsl YCHINTENb MPU YCHIEHUU MPSIMOYTOJIbHBIX UMITYJIb-

COB

14.1.6. Bonipochl /il NOATOTOBKH K NMPAKTHYECKHM 3aHATHIM, CEMUHAPaM
PacuetHoe 3amanue, oopMieHHE OTYETa MO PACYETHOMY 3aJIaHUIO, TPOBEPKA PACYETHOTO 3aja-

HHA.

IAHHOU CXEME.

14.1.7. Tembl pacyeTHbIX padoT
OCHOBHBIE 3JIEMEHTHI JIEKTPUUYECKOM 1ienu (MacCUBHbIE W akTUBHBIE). [IpoBecTu pacyer mo 3a-

OcHOBHbBIE TEXHMUYECKHME IOKa3aTeld U XapaKTEPUCTUKHM YCUIIMTENbHBIX yCTpoicTB. IIpoBectn
pacuer 1o 3aJaHHOU CXeMeE.

Cxembl Brimouenus OVY. [lpunnun moctpoenusi, xapaktepuctuku u napamerpsl OY. IIpoBectu
pacueT 1o 3aJaHHOU CXeMe.

OunbTpbl HWKHUX 4acTOT PuibTpbl BepXHUX 4acToT DuibTpsl cpenHux 4dactoT. [lomocossie
¢GuibTpel. AKTUBHBIE, TaccuBHBIE. [IpoBecTH pacyer no 3aaHHON cXeMe.

14.2. TpeOoBaHuA K OLIEHOYHBIM MATEPHUAJIAM ISl JIMI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU

310POBbS U HUHBAJINAOB

Jlnst I ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI M HHBAJIHMJIOB MPEAYCMOTPEHBI JOTIOTHU -
TEJIbHBIE OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuna 14 — JlonmomHUTEIbHBIE MaTepUaIbl OIICHUBAHUS JIJIS JIUI] C OTPaHUYEHHBIMU BO3MOXHOCTSIMHU

310POBbsI 1 UHBAJIUJIOB

Kareropuun
00yJarommxcs

BI/I)II)I JOIIOJTHUTCJIIBHBIX OILICHOYHBIX
MaTrcpualioB

DopMBbI KOHTPOJISI U OTICHKU
pe3yabTaToOB 00yUCHUS

C HapymeHHIMHU
ciyxa

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[IpenMy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKaA

C HapyleHUs MU
3peHHS

CobecenoBanue 1o BOIpOcaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKA
(MHIMBUAYATIBHO)

C HapymeHHIMHU
OIIOPHO-
JIBUTATEILHOTO
anmnapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO TMCTAaHIHMOHHBIMU
MeTOoInaMH

C orpaHMyYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHbIE PA0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IPOBEPKA
METO/IaMH UCXOJIS U3 COCTOSIHUS
o0y4Jaromierocst Ha MOMEHT IIPOBEPKU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B
Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCSA J10-
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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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