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

PABOYAS ITPOTPAMMA TV CHUTIMHBI
CxeMOTEeXHHKa AaHAJIOTOBBIX 3JICKTPOHHBIX YCTPOHCTB

YpoBeHb 00pa3oBaHus: BhIcIee 00pa30BaHue - CIEIUATUTET

Hampasnenue noarorosku / cneruaibHOCTh: 11.05.01 Paguno3sieKTpoHHbIE CHCTEMbI H KOMILIEKCHI
HanpaenenHocts (mpoduib) / cnenuanu3anus: PaanoiokauuoHHbIe CHCTEMBbI H KOMILTEKChI
dopma oOyueHUs: OUHaASA

Qakynerer: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: PTC, Kadenpa paguorexHn4ecKux CUHCTEM

Kypc: 3, 4

Cemectp: 6, 7

Y4eOns1ii mnan Habopa 2013 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 6 cemecTp 7 cemectp Bcero | 2010505050005
1 | Jlekuun 50 0 50 4acoB
2 |IIpakTHueckue 3aHATHS 16 18 34 4acoB
3 | JlaGopaTopHbie pabOTHI 16 0 16 JacoB
4 | KoHTpOJb caMOCTOSITENbHOM paboThI 0 8 8 4acoB
(KypcoBoii poeKT / KypcoBasi paboTa)
5 | Bcero aynuTOpHBIX 3aHATHI 82 26 108 4acoB
6 |CamocTtosTenbHas pabora 26 46 72 4acoB
7 | Bcero (0e3 sx3ameHa) 108 72 180 JacoB
8 |IlogroroBka u caya 3K3aMeHa 36 0 36 4acoB
9 | OO6mas TpyI0eMKOCTh 144 72 216 4acoB
4.0 2.0 6.0 3.E.

Dx3aMeH: 6 cemecTp
KypcoBas pabota (mpoekr): 7 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()J()(’)peHll Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
nporokot Ne 10 ot « 18 » 5 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 roma, paccmoTrpena u omoOpena Ha 3acenanuu kadeapel PTC «  » 20
rojyia, mpoToKoi Ne

PazpaboTuuk:

ITpodeccop Kadenpa pagrorexumde-
ckux cucreM (PTC) JI. W. llapsiruna

3aBenyromuii odecrieunBaroen kag.
PTC C. B. Menuxos

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan PT® K. 1O. IlomoRa
3aBenyromnuii BeITycKaroIen kag.

PTC C. B. MenuxoB
OKCIEPTHI:

I[OLICHT Ka(l)eﬂpbl PAAUOTCXHUICCKUX

cuctem (PTC) B. A. I'pomoB
Crapuuii npenonaBatens Kadeapbl
pagnorexaudeckux cucteM (PTC) . O. Hoznpesatbix

CornacosaHa Ha noprane Ne 31753 2



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[lenpro mpenonaBanusi TUCHUIUIUHBI «CXEMOTEXHHKA aHAJIOTOBBIX AJIEKTPOHHBIX YCTPOUCTBY SIB-
JS€TCA O3HAKOMJICHUE CTYACHTOB C OCHOBAaMHU CXEMOTEXHHMKH aHAJIOTOBBIX YCTPOMCTB M METOJAMH HX
aHaju3a, a Takke (OPMUPOBAHHUE Y CTYACHTOB 3HAHWM U YMEHHH, MO3BOJISIOMIUX OCYIIECTBIISATh CXEMO-
TEXHUYECKOE MPOCKTUPOBAHKUE PAJUOAIEKTPOHHBIX YCTPOMCTB, 00ECMEUHNBAIONINX YCUICHUE U aHAIOTO-
BYIO 00pa0OTKYy CUTHAJIOB. DTH 3HAHUS U YMEHUS UMEIOT HE TOJIbKO CAMOCTOSITEIIbHOE 3HAUCHUE, HO U SIB-
TS0TCs 6301 A1 OCBOCHHSI IPYTHX MHIKEHEPHBIX TUCITUTILINH.

1.2. 3agaun JIMCHMIIINHBI
— e« VI3y4yeHne MPUHIMIIOB TOCTPOCHHUS, (DYHKITMOHATHHBIX U TIPUHIIAMTHATBHBIX CXEM aHAJIOTO-
BBIX 3JIEKTPOHHBIX YCTPOMCTB.
— ¢ [IpuoOpeTeHue HaBBIKOB aHAJIM3a, CUHTE3a U MAaTEeMaTHYE€CKOro MOJCIIMPOBAHUS aHAJIOTO-
BBIX JIEKTPOHHBIX YCTPOMCTB.

2. Mecto mucuunimebl B ctpykrype OIIOII

Huctumnnaa «CXeMOTEeXHUKa aHAJIOTOBBIX AIEKTPOHHBIX yeTpoucTtB» (b1.5.23) otHOCHTCS K OI10-
Ky 1 (6a3oBas yacts).

[TpenmecTBYIOMUMH AUCHUILTMHAMYA, (OPMUPYIOINIMMH HadyajibHBIE 3HAHHA, SBIAIOTCA: Cxemo-
TEXHHUKA aHAJIOTOBBIX AJIEKTPOHHBIX YCTPOUCTB, OCHOBBI TeopuH 1enel, PaqnorexHuueckue enu 1 Cur-
HaJIbl.

[TocnenyromumMu  TUCHUIUIMHAMU — SBISIFOTCS:  CXEMOTEXHHMKA  aHAJOTOBBIX  AIIEKTPOHHBIX
YCTPOWCTB.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCHMILTHHBI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OIIK-9 cnoco6HocThIO cOOMparh, 00pabaTbiBaTh, AHAIU3UPOBATH U CHCTEMATH3UPOBATH
HAYYHO-TEXHHUYECKYI0 HMH(OpMAIMIO 1O TeMaTHKE HCCIIEAOBaHMS, HCIOJIb30BaTh JOCTHIKEHUS OTeue-
CTBEHHOU U 3apy0eXHOW HAYKH, TEXHUKHU U TEXHOJIOTHH;

— TIK-2 cnocoOHOCTBIO pa3pabaTbiBaTh CTPYKTYpPHbIE U (DYHKIIMOHAJIBHBIE CXEMBbl PaJUO3JIeK-
TPOHHBIX CHUCTEM M KOMIUIEKCOB, a TaKK€ NPHUHLUINAIBHBIE CXEMbl PaJAHONIEKTPOHHBIX YCTPOMCTB C
npumeHeHneM coBpeMeHHbIX CAIIP u makeToB NpUKIAIHBIX IPOTPAMM;

B pesynpTare u3ydeHus: IMCIUIIIMHBI 00YyJatOIUNACS TO0JIKEH:

— 3HATh * CXEMbl ¥ IIPUHILIUIIBI PAOOTHI OCHOBHBIX aHAJIOTOBBIX YCTPOICTB, B TOM YHCJIE C MPH-
MEHEHHEM OIEPALMOHHBIX YCUINTENEH; CXeMbl CTAOMIM3alUU PEKUMA aKTUBHBIX 3JIEMEHTOB; * Ha3Haue-
HUE JJIEMEHTOB CXEM aHAJOTOBBIX YCTPONCTB U BIMSHUE U3MEHEHHUS HX MapaMeTpOB Ha OCHOBHBIE MOKa-
3aTeNld aHAJIOTOBBIX YCTPOMCTB; * MPUHIMIIBI MOCTPOEHUs Ieneld oOpaTHOM CBS3M M UX BIMSHUE Ha
OCHOBHBIE TMOKa3aTed M CTaOMJIBHOCTh MapaMeTPOB aHAJOTOBBIX AJIEKTPOHHBIX YCTPOWCTB, MOCTPOEH-
HBIX Ha 0a3e ycuiuTenel, B KOTOPBIX UCIIOIb3yeTCsl 0OpaTHas CBSI3b;

— yMmeThb * popmupoBaTh 1enu OOpPaTHOM CBS3M C IIENIbIO YIYYIIEHHUsS KaueCTBEHHBIX MOKa3a-
TeJIel MPOEKTUPYEMBIX YCTPONCTB M TONYYEHHUS 3alaHHBIX XapaKTEPUCTUK; * oOecrnedynBaTh yCTOMUM-
BOCTb pabOThI CXeM C OOPAaTHBIMU CBS3SIMU; ® OCYIIECTBIISATH CXeMOTEXHUYECKOE MPOCKTUPOBAHUE YCHIIH -
TEJIBHBIX U JAPYIMX aHAJOIOBBIX YCTPOWMCTB, B TOM UYHCIIE IIOCTPOEHHBIX Ha 0a3e ONEeparOHHBIX YCHIIM-
TeJIeH; BBITOIHATH PAacueThl C BBIOOPOM MapaMeTpPOB M PEKUMOB paboThl pa3pabaThIBaeMbIX YCTPOUCTB;
IIPUMEHATH COBPEMEHHYIO BBIUHCIMTEIBHYIO TEXHHMKY IIPH aHAIU3€ U NPOCKTUPOBAHUHU AHAJIOTOBBIX
AJIEKTPOHHBIX YCTPOICTB; IPUMEHSATh METO/Ibl AHAIN3a YCUIUTEIBHBIX U IPYIrUX aHAJOTOBBIX YCTPOMCTB,
OCHOBAHHBIE Ha UCIOJIb30BaHUH YKBUBAJIEHTHBIX CXEM; YMETh COCTABIAThH 3TU CXEMbI Ha 0a3€ MPUHLIUIIM -
AJIbHBIX CXEM.

—  BJIA/IeTh HaBbIKAMU aHAJIM3a U CUHTE3a CXEM, IOHUMasl PUHLIUI UX paOOTHI.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIHUILTHHBI COCTABIISACT 6.0 3a4eTHBIX €AWHUIILI U MIPEJICTABICHA B Ta0JIH -
ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bunbl yueOHOI nesTebHOCTH Bcero gacos CemecTpsl
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6 cemecTp 7 cemecTp

AynuTtopHble 3aHATUSA (BCETO) 108 82 26
Jlexuun 50 50

[IpakTnueckue 3aHATH 34 16 18
JlaboparopHbie pabOTHI 16 16

KonTpoas camocTosTensHOl paboThl (KypcoBOH 8 8
MIPOEKT / KypcoBasi pabora)

CamocTtosiTenbHas paboTa (Bcero) 72 26 46
Boinonnenue kypcoBoro npoekra (padoThbl) 46 0 46
OdopMieHHE OTYETOB IO TAOOPATOPHBIM 11 11 0
pabotam

[MpopaboTka JEKIIMOHHOTO MaTepHaa

IloaroroBka k MMPAKTHUYCCKUM 3aHATUAM,

ceMHUHapaMm

Bcero (0e3 ax3aMeHa) 180 108 72
TToaroroBka u caada dK3aMeHa 36 36 0
OO6mias Tpy10€MKOCTb, 4 216 144 72
3aueTHble EquHuib 6.0 4.0 2.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI K BUALI 3aHATHHA
Paznensl TUCHUIUTAHEI ¥ BUBI 3aHATHN IPUBEACHBI B Tabmmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILINHEL U BUABI 3aHSITHI

T o o o) @ ’g 2 =
H . ° 3 S o = 5
B iz © < Q S = 0
S s & s s 53 2 0
Ha3zBanus pas3nenoB TUCIUIIIIMHBL ¥ 0 Q. o, e o 9 S
D) & . . S = 4 = O
S = © s 5 0 =
o < < % o oM o =
= = ) & M & s 2
6 cemecTp
1 BBenenue 2 0 0 0 0 2 OIIK-9, TIK-
2
2 ITokazaTenu U XapakKTEPUCTUKHU yCHU- 4 0 2 4 0 10 |OIIK-9, IIK-
JUTENBHBIX YCTPOMCTB. 2
3 AKTHBHBIE 3JIEMEHTHI YCUIIUTEIb- 6 4 0 3 0 13 | OIIK-9, IIK-
HBIX KacKajoB (ITOJICBBIC W OUTIOJISP- 2
HbIE TPAaH3UCTOPHI).
4 Kackaapl mpeABapuTEIBLHOTO yCUile- 8 6 6 6 0 26 | OIIK-9, IIK-
HUSL. 2
5 OGpatHble CBSI3U U UX BIMSHUE HA 8 6 5 6 0 25 | OIIK-9, IIK-
MOKa3aTeN U XapaKTEePUCTUKHU aHaJIo- 2
TOBBIX YCTPOMCTB.
6 BrixomHbie Kackajpl yCTPOUCTB aHa- | 4 0 0 1 0 5 |OIIK-9, TIK-
JIOTOBOM 00paOOTKH CUTHAJIOB. 2
7 YcunuTenu MOCTOSHHOTO TOKA. 6 0 0 1 0 7 OIIK-9, TIK-
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2

IIPUMCHCHHUC.

8 OnepalvoHHbIE YCUIIUTENN U X 8 0 3 4 0

15

OTTK-9, TTK-
2

9 IlepcrieKTUBBI pa3BUTHUS TEXHUKU 4 0 0 1 0
aHaJIOroBOM 00pabOTKMU CUTHAJIOB.

OITK-9, TTK-
2

Hroro 3a cemectp

50 16 16 26 0

108

7 cemecTp

10 KypcoBoii mpoekt

0 18 0 46 8

64

OIIK-9, IIK-
2

Hroro 3a cemectp

0 18 0 46 8

72

Hroro

50 34 16 72 8

180

5.2. Conep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSAM)

CopeprkaHue pa3iesaoB TUCIUILINH (TI0 JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.

Tabmura 5.2 — ConeprkaHue pa3faesioB JUCHUIUIAH (IO JICKIHSIM)

Ha3zBanwus pasznenos

Copeprkanue pa3aesioB TUCHUTITAHBI IO JCKIIUSIM

TpynoeMKocCTb,

9

dopmupyembie
KOMIIETEHIIUN

6 cemecTp

1 BBenenue

OmnpeneneHne aHaJIOrOBBIX YCTPOUCTB. [IpuHIMIIBI MX
MOCTPOCHUSI, 0COOCHHOCTH (DYHKIIMOHUPOBAHUS U 00-
JIaCTU IPUMEHEHUs. YCHIIUTEIbHbIE YCTPOMCTBA U UX
MECTO B YCTPOHCTBAX aHAJIIOTOBOM 00pabOTKM CUTHA-
noB. Knaccudukanus ycuauTenbHbIX YCTPOICTB. -
Kpatkuit ucropuueckuii 0030p pa3BUTHS aHATIOTOBOM
JIEKTPOHHOM TeXHUKU. TeHIeHIINN ee pa3BUTHSL.

[\

OIIK-9,
[K-2

HUroro

2 IlokazaTenu u
XapaKTePUCTHKHU
YCUJIMTEIIbHBIX
YCTPOMCTB.

QO yHKIMOHAIbHASA CXEMA YCUIMTEIBHOIO yCTPOUCTBA,
Ha3HaueHue ee deMeHToB.Koaddunment nepegaun.
Koadumnment ycunenus no HanpspKeHUIO U IO MO -
HOCTH. AMIUTUTYIHO-4aCTOTHAs, aMIUIUTYJHO-(a30-
Basl U MEPEXO/IHASL XapaKTEPUCTUKU. J{narpaMMbl
bone. YacToTHbie u a3oBbie UCKaKeHUs. VIckakeHUs
MPSIMOYTOJILHBIX UMITYJIbCOB, BHOCUMBbIE KBa3UJIUHEN-
HBIM YCHJIUTEJIEM, UX CBSI3b C YACTOTHBIMHU MCKaXECHU-
SIMU. YCIIOBUSI HEMCKaKEHHOM Mepeladyl CUTHAJIOB.
BxonHble 1 BBIXOIHBIE TTapaMeTpbl. HennHeitnbie uc-
KaXEHUS U CIIOCOOBI UX OLEHKH. AMIUTUTY/IHAS Xa-
PaKTEpUCTUKA, TUHAMUYECKUI TUAMa30H CUTHAJIOB U
YCTPOWCTB aHATOTroBON 00paboTKH curuaios. Koag-
(dbunmeHT mone3Horo aecTeus.Pazonenue ycrpoii-
CTBa Ha Kackaapl. OnpeeneHre nokasarenei u xa-
PAKTEpUCTUK MHOTOKACKaJHOTO YCTPOUCTBA 10 MTOKa-
3aTeNsiM U XapaKTEpUCTUKaM ero Kackanos. "CyMm-
MHpOBaHUE" YACTOTHBIX UCKAKEHUN U MCKaKECHUMN
MIEPEXOAHBIX XapaKTEPUCTHUK.

OIIK-9,
I1K-2

HUroro
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3 AKTHUBHBIE AJIEMEHTHI
YCWJIMTEJIbHBIX KaCKaJI0B
(ToneBbIe U OUITOJISIPHBIC
TPaH3UCTOPHI).

CxeMbl BKITIOYEHUS aKTUBHBIX JIEMEHTOB. DKBUBA-
JICHTHBIE CXEMBI aKTUBHBIX AJIEMEHTOB. BXO/HBIC 1
BBIXOJIHBIE COTIPOTUBIICHUS K eMKOCTH Pa3TUYHBIX
cxeM BKItoueHus1. Kiaccel paboThl yCHITUTETBHBIX
aneMeHToB./luHamMIuecke XapakKTepUCTUKN aKTHB-
HBIX 3JIEMEHTOB JIJISl IIOCTOSTHHOTO U TIEPEMEHHOTO TO-
KOB, UX MOCTPOEHUE U Hcnonb3oBanue.llenu nura-
HUA, 00€CTICUNBAIOIINE PEKUM PabOThI TPAH3UCTOPOB
0 TIOCTOSIHHOMY TOKY. 3HauU€HUe 3TUX Lienei A cTa-
Ounm3anuu padoThl yCTPOHCTB aHAIOTOBOM 00pa-
00TkM curHainoB. CTaOuau3anus pexxumMa padboThI
TPAaH3UCTOPOB C TIOMOIMIBIO LIENEH, COMPOTHBIICHHE
KOTOPBIX U3MEHSETCS IPU U3MEHEHUHU TeMIIepaTyphl;
cTa0MIM3anus pexkruMa C MOMOIIBIO OTPHUIIATETLHON
00paTHOi CBsI3U (KOJUIEKTOPHASI, SMUTTEPHAs U KOJI-
JIEKTOPHO-IMUTTEpHAs cXeMbl cTabunuzauun).l'enepa-
TOPBI CTAOMIIBHOTO TOKA M CTA0MIIBHOTO HAIPSHKEHUS
Y MX MCTIONIb30BAHUE JIJIsl 00eCTIeueH s CTaOMITH3auu
pexxuma TpanzuctopoB.lIpumenenne IBM s pacue-
Ta TEPMOCTAOMIIH3ALINY.

Htoro

OIIK-9,
[K-2

4 Kackajsl
MIPEABAPUTEIILHOTO
YCUJICHUS.

TpeboBanus, npeabaBiIsieMble K KackaiaM MpeIBapy-
TEJILHOTO YCUJIEHUS], U 0COOEHHOCTH MX aHaJIM3a, CBS-
3aHHBIE C MaJIbIM YPOBHEM BXOJHOTO CUTHaJA, IPU
KOTOPOM CIIpaBEINBbI KBa3UIMHEWHBIE SKBUBAJICHT-
HbIE CXEMbI aKTUBHBIX 3J1eMeHTOB.I [pruMenenune sxBu-
BAJICHTHBIX CXEM I aHAJIM3a KacKa/loB IIPeIBapH-
TEJIBHOTO YCUJICHHS. YTIPOIIEHHE SKBUBAJIEHTHBIX
CXEM JIJISl pacyeToB, HE CBA3AHHBIX C IPUMEHEHUEM
OBM.VYceunurenbHble KaCKapl ¢ TPAH3UCTOPAMH,
BKJIFOUEHHBIMU C OOIIIUM IMHUTTEPOM (HCTOKOM). Peo-
CTaTHBIM Kackaj, ero NpuHIUIHaIbHas U SKBUBAJICHT-
Hasi CXeMbl, Ha3HaYeHue 31eMeHToB. Ko duuneHnt
YCWJICHHS], YaCTOTHBIE U ()a30Bble XapaKTEPUCTHKH B
00JIaCTH BEPXHHUX YaCTOT U EPEXO/IHbIE XapaKTepH-
CTHKH B 00JIACTH MaJIbIX BpEMEH, IUIOIa/lb YCUIIEHUS,
UMIYJIbCHAst JOOPOTHOCTH KacKaja i MHOTOKacKaIHO-
ro ycwsnrens. [ [puHIuIel BBICOKOYaCTOTHON KOPPEK-
UM (KOPPEKLUU UCKaXXEHUH B 00J1aCTH MaJIbIX Bpe-
MeH).YacTtoTHbIe U (Da30BbIe HCKAXKEHHSI B 00IaCTH
HWKHHMX 9aCTOT U UCKAKEHUS IJIOCKOM BEPIIVHBI UM-
ITyJIbCA, BOBHUKAIOIIME B PEOCTATHOM Kackazae. Hus-
KOUYaCTOTHAsI KOPPEKLHUs (KOPPEKLIMS HCKAKEHUM
IJI0CKOI BepUIMHBI UMITYIIbCOB). I [puMenenue ycunu-
TEJIBHBIX AJIEMEHTOB, COCTOSIMX U3 HECKOJIBKUX
TPAH3UCTOPOB (COCTAaBHBIC TpaH3UCTOPHI). Onpenene-
HUE TIapaMeTPOB U XapaKTEPUCTUK COCTABHBIX TPaH-
3MCTOPOB IO MTapaMeTpaM M XapaKTepUCTHKaM BXOIs-
LIUX B HUX JIEMEHTOB.

Hroro

OIIK-9,
[1K-2

5 OOpatHbIe CBS3H U UX
BIIMSTHHUE HA TIOKA3aTeNd U

OcHOBHBbIE TIOHATHUS, CBSI3aHHBIE ¢ 00LIEH Teopuei
oOpatHbIX cBszeil. Kinaccudukamus oOpaTHBIX CBS3EH,

OIIK-9,
I1K-2
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XapaKTEPUCTUKH
AHAJIOTOBBIX YCTPOMCTB.

orpezieNieHUe UX BUJA B cxeMe. BiusiHre oOpaTHBIX
CBsI3€M HAa OCHOBHBIE IT0KA3aTENIN U XapaKTEPUCTUKU
YCUJIMTENBHBIX U APYTUX aHAJIOTOBBIX YCTPOMCTB (KO-
s unmenT nepenaun, Ko3QGUIMEHT YCUIICHHS, CTa-
OWJIHOCTH MMAPaMETPOB, BXOIHOE U BBIXOJHOE COMPO-
TUBJICHUS, TUHCWHBIC U HEJTMHCWHBIC HCKAKEHUS ).
YCTOWYNBOCTh YCTPOUCTB, OXBAaUYECHHBIX 0OpaTHOM
CBSI3BIO, CITOCOOBI 0OecTieueHus yctounBocth. [lapa-
3UTHBbIE OOpaTHbIE CBs3U. CBSI3b Uepe3 BHYTpEHHEE
COIIPOTHBIICHHE UCTOUHHKA MUTaHus. IIpumepsl cxem
C 0OpaTHBIMHU CBS3SIMH. Y CHIIUTEIbHBIN KacKaJ C TPaH-
3UCTOPOM, BKITFOYEHHBIM C OOIIMM KOJIEKTOPOM (CTO-
koM). [Tokazarenu u xapakTepUCTUKH SMUTTEPHOTO
(uctokoBoro) nosropurensi. O61acTH TPUMEHEHU-
s.PerynupoBka ycuneHus B Kackazax MnpeaBapuTesb-
HOTO YCUJIEHUSI C IIOMOILBIO LIENU 00paTHON CBA3U
(cpaBHEHHE CO CXeMaMU MMaCCUBHOMN PErylIUpPOBKU
YCUJICHUS ), BIUSHUE CXEM PETYJIMPOBKH YCUIICHHS Ha
OCHOBHBI€ TTOKa3aTeIH.

HUroro

6 BbIxojiHBIC KacKajIbl
YCTPOMCTB aHAJIOTOBOM
00pabOTKU CHTHAJIOB.

TpeOGoBanus, MpebsIBIsEMbIE K BBIXOIHBIM Kackaaam,
1 0COOCHHOCTH pacydeTa, 00yCIIOBIEHHBIE HCTIOIb30-
BaHUEM OOJIBIIOTO Y4acTKa IUHAMHUYECKUX XapaKTe-
PHUCTHK, HETUHEHHOCTh KOTOPOTO HEOOXOIUMO YUH-
TBhIBaTh. BEIOOP TPaH3UCTOPOB /17151 OKOHEUHBIX KacKa-
JI0B. YYeT CKBaKHOCTH UMITYJIbCOB MPHU OOJIBLION aM-
IUIUTYJIE CUTHAJIA.

Hroro

OIIK-9,
[IK-2

7 Yeunurenu
IIOCTOSIHHOT'O TOKA.

[IpoOnemMbl MOCTPOEHUS CXEM YCUITUTENIEH C HeTo-
CPEICTBEHHOM CBS3bIO KaCKaJ0B U UX pemeHue.[ud-
(bepeHanbHBIN yCHIINTENbHBIN Kackaa. Koaddumm-
eHT ycuiieHus 1o auddepeHnuaibHoMy U cuH(pa3Ho-
My CHUTHajiaM. PerynmpoBka ycuieHus 1 MpuMeHEeHHe
BBICOKOUACTOTHOU KOppeKIuu nuddepeHmanibHbIX
kackanoB.llepexon kK HECUMMETPHUYHOMY BBIXOJTY.

Htoro

OIIK-9,
I1K-2

8 OnepanoHHbIE
YCWJIMTEIU U UX
MIpUMEHEHHE.

CBoHCTBA HI€ATBHOTO ONIEPAIITMOHHOTO YCUITATEIIA.
Hcnonp30BaHue ONEPALMOHHBIX YCUIIMTENEH ISl yCH-
JIEHUS, CJIOKEHMSI, BHIYMTAHUS, UHTETPUPOBAHMUS,
muddepeHIpOBaHus U JTOTapu(pMUPOBAHUS CUTHA-
noB. KomnapaTopbl. AKTUBHBIE GUIBTPBI U CIIOCOOBI
(bopMHpOBaHUS YACTOTHBIX XapaKTEPUCTHK Ha orepa-
LMOHHBIX ycrInTeNsIX.OCHOBHbBIE MOKA3aTeIH pealb-
HBIX OINEpPalMOHHBIX ycunuteneld. CABUTH HYJISI BbI-
XOJIHOTO HampspKEeHUs M UX KomneHcanus. Obecneue-
HUE YCTOMYMBOCTH ONEPALMOHHBIX YCUINTENEH,
OXBa4YCHHBIX TITYOOKOH OTPHUIIATEIHHOU 00paTHOM CBSI-
3b10. Mcnionb3oBanne auarpaMMsl bose 1is oleHkH
IPAHMI] YCTOMYHUBOTO YCUIJICHUS. Y CHIINTEIHN IIEPEMEH-
HOTO TOKa Ha ONEPALlMOHHBIX YCUIIUTEIISAX.

Hroro

OIIK-9,
[1K-2
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9 IlepcrieKTUBBI pa3BUTHUS
TEXHUKHU aHAJIOTOBOU
00pabOTKH CUTHAJIOB.

Hcnonp30BaHne HOBOI TEXHOJIOTHH U HOBBIX aKTHB-
HBIX 3JIeMeHTOB Jisi ocBoeHus CBY-aunana3ona.
Pacmupenue nunamudeckoro auanazona CBY-ycunu-
Teseid. CriocoObl IIOCTPOCHUS CXEM ISl YBEITUNICHHUST
OTJaBaeMOM B Harpy3Ky MoIIHOCTH. banaHcHbie cxe-
MBI ycrteHus. [IpoGieMbl TOCTPOSHUS CXEM YCHITH -
TeJIel ¢ HEMOCPEACTBEHHOM CBSI3BIO KACKaI0B M UX
pemenue. AuddepeHunanbHbIi yCUIUTEIBHBIN Kac-
kana. Koaddunuent ycwnenns no quddepeHnnansHo-
My ¥ cHH(a3HOMY CUTHAJIaM. PerynupoBka ycuieHus
Y IpUMEHEHNE BRICOKOYACTOTHOM Koppekiuu qudde-
pEeHITMATBHBIX KackaoB.llepexon Kk HECUMMETPUYHO-
MY BBIXOJY.

Hroro

4

OIIK-9,
[K-2

Hroro 3a cemectp

50

Hroro

50

5.3. Pa3neJibl AMCUMIVIMHBI M MEKIUCHUILUINHAPHBIE CBS3M € 00ecneYrBaloMMH (MpeablIyIHMH)

U o0ecneynBaeMbIMH (NOCJASAYOMIUMHU) JUCHUATIIMHAMHA

Paznensl qucHUIUIMHBL M MEXIUCUUIUIMHAPHBIE CBSI3U C 00ECTEUMBAIOIIMMHU (MIPEABIAYIIUMU) U
o0ecrnieurBaeMbIMH (TTOCIIEAYIOIIMMHI) TUCIMIIMHAMU NIpe/ICTaBlIeHb! B Tabmuue 5.3.
Tabmuma 5.3 — Pa3aensl IUCIMIUIMHBI U MEKIUCIUTUIMHAPHBIC CBS3U

No pa3nenoB qaHHOM NUCIMIUIAHEL, IJIs1 KOTOPBIX HEOOXO0IMMO U3YUYCHHE

HauMeHOBaHUE TUCIIUILIUH o0ecrnevnBamuX U 00eCeYnBaeMbIX JUCIUILTUH
1 2 3 4 5 6 7 8 9 10
[IpeamecTByromue TUCIUTITUHBI
1 CxeMoOTEeXHHKA aHAJIOrO-
BBIX 3JICKTPOHHBIX + + + + + + + + + +
YCTPOMCTB
2 OCHOBBI TEOPHH LIECTIEN + + +
3 PaarorexHuuecKue Lenu . n N N n N
Y CUTHAJIBI
[Tocnenyromue TUCIUITITUHBL

1 CxeMoOTeXHMKA aHAJIOrO-
BBIX 3JICKTPOHHBIX + + + + + + + + + +
YCTPOMCTB

5.4. CooTBeTcTBHE KOMIIETEeHIIMIi, GOPMHUPYEMBIX PH U3YyYEeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHJIOB 3aHATHN
MPEICTAaBICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCHUIUIMHBI, U BUOB 3aHS -

THH

Bunnl 3aggtuii

Kommerenuuun
Jlek.

[Ipak. 3an
JIab. pad.
Cawm. pa0.

KCP (KIT/KP)

@DOpMBI KOHTPOJIA
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OIIK-9 + + + + + KonTponpHas padora,
JlomarntHee 3aganue, JK-
3ameH, OTuer o jabo-
paTopHoii padorte,
Onpoc Ha 3aHATHSX, 3a-
IIATa KYPCOBBIX MPOCK-
ToB (padot), Tect, OT-
4eT 10 KypcoBO# pabore

[1K-2 + + + + + KonTponpHas padora,
Jlomarmnee 3aganue, JK-
3aMeH, OtueT o nado-
patopHoii padore,
Onpoc Ha 3aHATHSX, 3a-
[IATa KYPCOBBIX MPOCK-
ToB (padot), Tect, OT-
4eT 10 KypcoBoii pabote

6. UaTepakTHBHBIEC MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUSsI
He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHoBanue 1a00paTopHbIX paboT

A L =
= 2 =
Q p=a=t
Q O T
< )
Ha3zBanus pa3znenos HaumeHnoBaHue 1a60paTopHbIX paboT zF &5
o S E
X g =
2 o 2
= S
6 cemecTp
2 Iloka3arenu u HccenenoBanye yCUIUTENBHOIO KaCKaa Ha MOCTOSH- 2 OIIK-9,
XapaKTepUCTUKU HOM TOKE. [IK-2
YCHITHTENBHBIX Virtoro 5
YCTPOMCTB.
4 KackaJib HccnenoBanne yCUIUTENBHOTO Kackaa Ha MEPEMEH- 6 OIIK-9,
HpeABAPUTEIBHOTO HOM ToKe.lccneioBaHNe CXeM peryaupoBOK yCule- [1K-2
YCHJICHUSL. HUS (TACCUBHBIX U AKTUBHOM).
Hroro 6
5 OOparnble cBs3u U UX | MccremoBanue Kackaia Ha mmoJieBoM TpaH3ucrope.c- 5 OIIK-9,
BJIMSIHUE Ha TIOKA3aTeNd U | CIIeJIOBaHHE CXeM (Pa30MHBEPCHBIX KACKaOB. [1K-2
XapaKTePUCTHKA Wroro 5
AQHAJIOTOBBIX YCTPONCTB.
8 OmnepanoHHbIC HccnenoBanue cxem Ha ONEPAMOHHBIX YCHIIUTEISX. 3 OIIK-9,
YCUJIMTEIIN U UX Hroro 3 [1K-2
MIPUMEHEHHUE.
Hroro 3a cemectp 16
Hroro 16

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeieHO B Tabiure 8.1.

CornacoeaHa Ha noprane Ne 31753 ?



Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

v\ L=
= 2 =
3 s 5
2 > 5
HasBanus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
< ¥
> sz
a S 2
~ S}
6 cemecTp
3 AKTUBHEIE DJIEMEHTHI PesxyM akTUBHBIX 2JIEMEHTOB, CXEMbI CTAOMIIM3aIUN 4 OIIK-9,
YCWJIMTENIbHBIX KaCKaJ0B |pekumMa, ux pacueT.IlocTpoenue u ucmnonb3oBaHue [1K-2
(moneBble U OUTIONIIPHBIE | TMHAMUYECKUX XapaKTEPUCTUK
TPaH3UCTOPBHI). Htoro 4
4 Kackananl BxonHble 1€ aHaJIO0TOBBIX JIEKTPOHHBIX YCTPOMCTB, OIIK-9,
MPEABAPUTEITLHOTO MMOTEHIIMOMETPUUECKUE CXEMBI PETYIUPOBKHU yCHUIIC- [K-2
YCUJICHHUS. Hus.PeocTaTHbIif Kacka Ha MOJIEBOM U OUTIOISIPHOM
TpaH3UCTOpax
Hroro 6
5 OOparnblie cBs3u M ux | OnpenencHue BUaa oOpaTHBIX CBsizei. Pacuer cxeMm ¢ 6 OIIK-9,
BJIMSIHUE HA TIOKA3aTeNu U | OOpaTHBIMU CBSI3SIMH. [K-2
XapaKTEPUCTHKH Hroro 6
AHAJIOTOBBIX YCTPOMCTB.
Hroro 3a cemectp 16
7 cemecTp
10 KypcoBoii mpoekT Cocrasiienne 010K-cxeM ycunuteneit. Pacnpenenenue 18 OIIK-9,
HCKa)XEHUH MEXy LensiMu.PacyeT oTebHbIX KacKa- [K-2
noB.Pacuer perynupoBok.Pacuet pe3ynsTupyronmx
XapaKTePUCTUK
Hroro 18
Hroro 3a cemectp 18
Hroro 34

9. CamocrosiTesqibHasi padoTa

Bunel camocTosTenbHOM paboThI, TPYIOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIUH IPEICTaBICHbI B

Tabimie 9.1.
Tabmuia 9.1 — Bugbel caMoCTOSTEIHOM paboThI, TPYIOEMKOCTh B (DOPMUPYEMbIE KOMIIETECHIHH
3 3 g
S | i
Bunbl caMocTosTENIBHON S )
Ha3Banus pasnenos Z 7 = @DopMBI KOHTPOJIS
paboTEI L s 2
X g =
e e 2
= S
6 cemecTp
2 Tloka3zarenu u IIpopaboTKa JIEeKIUOHHOTO 1 OIIK-9, |Omnpoc Ha 3aHsiTHX, OT-
XapaKTepPUCTUKU Matepuana [K-2 4eT 110 JJabopaTopHOil pa-
YCHIUTENbHBIX O(OpPMIEHHE OTUETOR 11O 3 6ote, Tect
YCTPOMCTB.
J1abopaTopHBIM paboTam
UTtoro 4
3 AKTHBHBIE 3JIEMEHTHI [ToaroroBka k mpakrTuue- OIIK-9, |Omnpoc Ha 3ansTusx, Tect
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YCUIINTENBHBIX KaCKaJI0B
(TonieBBIe ¥ OUTIOISIPHBIE

CKHUM 3aHSTHSAM, CEMHHA-
pam

I1K-2

TPaH3HCTOPEN). [TpopaboTka JIEKITMOHHOTO 1
Martepuaia
Hroro
4 Kackagpl [ToaroroBka Kk mpakTuue- 2 OIIK-9, |JlomamiHee 3agaHue,
MpEeABAPUTEITLHOTO CKHMM 3aHSTUAM, CEMHUHA- [IK-2 KontponwHnas pabora,
YCUJICHUS. pam Ompoc Ha 3ausaTusax, OT-
YeT 110 JIabOpaTOpHOU pa-
[TpopaboTka JIEKIIMOHHOTO 1 6e OT GoparopHoi p
T T
Mmarepuaina oTe, lec
OdopMmieHre 0TYETOB T10 3
J1abopaTOpHBIM paboTam
Hroro
5 O6parnblie cBsizu 1 ux | [loaroToBka Kk mpakTuye- OIIK-9, |JlomamiHee 3agaHue,
BIIMSTHHAE HA MMOKA3aTENN U | CKAM 3aHSATHUSIM, CEMUHA- [1K-2 KontponsHas pabdora,
XapaKTEePUCTUKU pam Ompoc Ha 3ansTUAX, OT-
HaJIOTOBBIX YCTPOMCTB. 4eT I TOpPHOH pa-
aHanoro yeTpouc [TpopaboTka JIEKITMOHHOTO 1 66 ?Fna6opa OpHOHU pa
T T
Mmarepuana ote, lec
OdopmieHne 0T4ETOB 10 3
nabopaTopHbIM paboTam
UTtoro 6
6 BeixomHbie KacKabl [TpopaboTka JIEKITMOHHOTO | OIIK-9, |Omnpoc Ha 3ansTusx, Tect
YCTPOMCTB aHAJIOTOBOM Marepuala [IK-2
TKH CUTHAJIOB.
00paboOTKH CUTHAIIO Wroro |
7 Yeunurenu [IpopaboTka JIEKIIMOHHOTO 1 OIIK-9, |Omnpoc Ha 3ansTusx, Tect
MOCTOSTHHOT'O TOKA. Marepuala [1K-2
HUtoro 1
8 OnepannoHHbIe IIpopaboTKa JIEeKIUOHHOTO 2 |OIIK-9, |KonrponbHas pabora, OT-
YCUJIUTEIN U UX Marepualia [1K-2 4eT 1o JabopaTopHOi pa-
TIpUMCHEHHC. OdopmiieHre 0TYETOB 110 2 Gore, Tect
J1abopaTOpHBIM paboTam
UTtoro 4
9 IlepcnextuBsl pazButus |[IpopaboTka JIEKIHOHHOTO OIIK-9, |Tect
TEXHUKHN aHAJIOTOBOU Marepualia [IK-2
00pabOTKU CUTHAJIOB. Vroro 1
Hroro 3a cemectp 26
[TonroroBka u ciaya sK3a- 36 DK3amMeH
MeHa
7 cemecTp
10 KypcoBoii mpoekt Brinonuenue KypcoBoro 46 | OIIK-9, |3ammra KypCOBBIX IIPOEK-
npoekTa (padoTsl) [1K-2 TOB (padot), TecT
Uroro 46
Hroro 3a cemectp 46
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Hrtoro

108

10. KypcoBas padora (IIpoeKT)

TpynoeMKOCTh ayIUTOPHBIX 3aHATUH U HOPMUPYEMble KOMIIETCHIIMN B paMKaX BBITIOJTHEHUS Kyp-
COBOM paboTHI (IpoekTa) npeacTaniaeHs! Tadmmie 10.1.
Tabmuna 10.1 — TpyaoeMKOCTh ayIUTOPHBIX 3aHATUN U (POpMUPYEMbIE KOMIIETCHIIMU B paMKaX BBIMOJIHE -
HUsI KypCOBOM paboTHI (TIPOEKTa)

v Y =
= 2 =
3 = =5
O
N = > O
HaumeHoBaHME ayTUTOPHBIX 3aHATHH =" &5
© S 5
4 g =
2. e g
= o
7 cemecTp
IIpoexTupoBaHue MHUPOKONOIOCHOrO yerurens.IIpoexktupoBanue 8 OIIK-9, I1K-2
UMITyJbCHOTO yeuiuTens.IIpoekTupoBanre ycuauTens 3ByKOBBIX
yacToT.IIpoekTHpoBaHNe yCHIIUTENS IOCTOSIHHOTO TOKA
Hroro 3a cemectp 8

10.1. TembI KypcoBbIX padoT (IPOEKTOB)
[TpumepHas TeMaTKa KypCcOBBIX paboT (MPOEKTOB):

— 1. IlpoexTupoBaHue MHPOKOMOIOCHOTO YCHIUTEIS
— 2. IIpoexkTupoBaHH€e UMIYJILCHOTO YCHIUTENSA

— 3. [IpoextupoBaHue yCUIUTEINS 3BYKOBBIX YAaCTOT
— 4. [IpoextupoBaHue yCUIIUTEIS TOCTOSHHOTO TOKA

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU yCIIeBaeMOCTH 00y4aroumuxcst

11.1. banjbHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayutbHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

MakcuMaibLHBIN

MakcuMabLHBIN

MaxkcuManbHbIA

DneMeHTHl y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ |  0am 3a nepuon
JesITeTbHOCTH mexay 2KT u Ha cemMecTp
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEIl ceMecTpa
6 cemecTp
KonTposasnas padota 8 8 8 24
OtyeT no nabopaTopHOM 8 8 8 24
pabote
Tect 6 8 8 22
Hroro makcumym 3a nepu- 22 24 24 70
on
DK3aMeH 30
Hapacraromum ntorom 22 46 70 100
7 cemecTp
3amura KypcoBBIX MTPOCK- 50 50
TOB (paboT)
Otuer 1o KypcoBoii pabo- 20 30 50
TE
Hrtoro makcumyM 3a nepu- 20 30 50 100
on
12
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Hapacraromum utorom 20 50 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOUYKM TPEICTaBIeH B Tabmuue 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% ot MakcuManbHON cyMMbI OamioB Ha naty KT 5
Ot 70% 1o 89% ot MmakcuMaabHOM CyMMBI OaiioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasbHOUN cymMmbl OaiioB Ha Aaty KT 3
< 60% ot MakcuManbHOU cyMMbl O6astoB Ha aaty KT 2

11.3. [lepecyeT cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKAYHAPOAHYIO OLIEHKY
[lepecuer cymMMbl 6aIOB B TPaJUIMOHHYIO M MEXIYHAPOIAHYIO OLIEHKY MPEACTABIEH B TaOmuIe
11.3.

Tabmuma 11.3 — IlepecueT cyMMbI 0aJIJI0B B TPAAUIIMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6amios,

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

IK3aMeH

5 (oTM4HO) (3a4TEHO) 90 - 100 A (OTIAHYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
70-74 D (ynoBieTBopuTensHO)
65 - 69

3 (yOOBJIETBOPHUTENHHO) (3aU4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEYROBIICTBOPHTENLHO) (1HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTieueHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. B.H. ITaBnos, B.H. Horun «CxeMOTE€XHMKA aHAJIOTOBBIX 3JIEKTPOHHBIX YCTpOHCTB», M., T'0-
psiaast muHus — Tenexom, 2005, 320 c. (manmmuue B 6ubmmoreke TYCVYP - 53 3k3.)

12.2. lonosiHUTeIbHAS JIUTEPATYpPa
1. A.B. [llapanoB «2JIEKTPOHHBIE LIENIN U MUKPOCXEMOTEXHHMKA», 4acTh 1 «AHanorosas cxemo-
texHuka», Tomck, 2003, 160 ctp. (Hanmmuue B Oubmotexke TYCYP - 179 3x3.)
2. JL.W. Mapeiruna «YcunurenabHble ycTpoiicTBay, Tomck, 1976, 412 c. (Hanuuue B GubianoTeke
TYCVYP - 98 5k3.)

3. T'.C. Upikun "Ycunutenbuele yctpoiictBa", M., Cs3b, 1971, 367 c. (Hanuune B OMOIHOTEKE
TYCYP - 59 5k3.)

12.3. YueOHO-MeTOAHYECKHE MOCOOU

12.3.1. O0s3aTebHbIE Y4eOHO-MeTOAUYEeCKH e M0CO0Us

1. COopHHK 33/a4 IO YCHJIMTENBbHBIM ycTpoicTBaM: YuebHoe mocobue / Hlapeiruna JI. U. -
2012. 116 c. PexomeHmoBaHO JJIT IPAKTHYECKUX 3aHATHH U CAMOCTOATEIBHON PabOThI. [DIEKTPOHHBII
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/753 (nata obpamenus: 20.06.2018).

2. (CxeMOTeXHHMKa aHAJIOTOBBIX JIEKTPOHHBIX ycTpoicTB: JlabopaTopHsiit npakTukym / Hlapsiru-
Ha JI. . - 2012. 63 c. [DnexTpoHHbIl pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/754
(mara obpamenus: 20.06.2018).

3. CXeMOTeXHHKa aHaJOTOBBIX 3JIEKTPOHHBIX YCTPOHUCTB: YuebHo-MeToauueckoe nocodue / Ila-
peiruHa JI. U. - 2012. 87 c. ConepkXuT pekoMeHAalMK 10 BHIMOJIHEHHUIO KYpCOBOTO MpoeKTa [DIeKTpoH-
HBII pecypc] - Pexxum nocrtyna: https://edu.tusur.ru/publications/755 (nata o6pamenus: 20.06.2018).
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12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B

Y4eOHO-MeTOqYECKHe MaTeprabl ISl CAMOCTOSTEIBHON U ayTUTOPHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI ¢ OTPAaHNYCHHBIMU BO3MO)KHOCTSIMU 3/I10POBbSl 1 MHBAINAOB MIPEAOCTABISIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. IIpodeccnonanibHble 6a3bl JAHHBIX U HHGPOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHHH AUCLUUIUIMHBI PEKOMEHAYETCS UCII0JIb30BaTh 0a3bl JAHHBIX, HH(POPMALIMOHHO-
CIIpaBOYHBIE 51 TIOUCKOBBIE CHUCTEMBI, K KOTOPBIM y TYCYPa €CThb OCTYII
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecreyeHue TUCIUILJIMHBI U TpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnIo
AUCHUIJIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U POrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus 3aHATUH JICKIIMOHHOTO TUTIA, TPYIIIIOBBIX M MHIWBUYyaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MPOMEKYTOYHOW aTTECTAI[UU HCITONIb3YeTCs yueOHas ayTUuTOPHUS ¢ KOJTMYECTBOM TI0-
CaZIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKOW M CTaHAApTHOH y4ueOHOI mebenpro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pPYIOBAaHUE U YU4€OHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU TI0 JIEKIIMOHHBIM pa3/ielaM TUCIUTUINHEI.

13.1.2. MaTepuaabHO-TEXHHYECKOE U MPOrpaMMHoOe ofecrevyeHne A1 NPAKTUYEeCKUX 3aHATHI

VYyebHast 1aboparopust HHOOPMAIIMOHHBIX TEXHOIOTUN

ydeOHast ayuTOpHs JIsl POBECHHSI 3aHITHI PAKTUIECKOTO THIA, yueOHast ayuTOpHs IS TIPO -
BE/ICHUS 3aHATHH J1JaOOPAaTOPHOTO TUIIA, TIOMEIEHHE JUIsl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHS KYyp-
COBBIX padoT)

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 47, 423 ayn.

Onucanune uMeroIerocs 000py10BaHus:

- locka marautHOo-MapkepHass BRAUBERG;

- LMC-100103 Dkpan ¢ anexrpornpuBogom Master Control Matte 203*203 cm White FiberGlass,
yepHast KaiiMa 1o epuMeTpy;

- [Ipoextop NEC «M361X»;

- CucreMHbIit 0710k (16 mT.);

- Mounutops! (16 mirt.);

- Komnetorep;

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- Pabouee mecTo mpemnoaBares.

[IporpamMMHoOe obecrieueHue:

— AVAST Free Antivirus

— Microsoft PowerPoint Viewer

— OpenOftice
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13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne J1JIs J1adopaTopHbIX padoT

VYuebHas maboparopusi HHPOPMAITMOHHBIX TEXHOJIOTUIA

yueOHasi ayIuTOpus ISl IPOBEICHHS 3aHIATUI PAKTUYECKOrO THIA, yueOHast ayIuTOpus IS TIPO-
BE/ICHUS 3aHATHH JJaOOPAaTOPHOTO TUIIA, IOMEIEHHE JUIsl KypCOBOIO MPOEKTUPOBAHUS (BBIMOJIHEHUS KYyp-
COBBIX PadoT)

634034, Tomckas obnacte, T. Tomck, Bepmuauna ynuna, 1. 47, 423 ayn.

Onwucanue uMeronierocs 000pyI0BaHuUs:

- Jlocka maruutHo-MapkepHasi BRAUBERG;

- LMC-100103 Dxpan ¢ snexrpornpusogoMm Master Control Matte 203*203 cm White FiberGlass,
yepHas KalMa 1o nepumeTpy;

- [Ipoextop NEC «M361X»;

- CuctemusIit 670K (16 mT.);

- Monutops! (16 mrt.);

- Kommnsrorep;

- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;

- PaGouee mecTo mpemnoaBares.

[TporpammHOe obecrieueHue:

— AVAST Free Antivirus

— Microsoft PowerPoint Viewer

— OpenOftice

13.1.4. MarepuajbHO-TEXHMYECKOE U IPOrPaMMHOe odecredeHue IS CAMOCTOATEILHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAccChl),
PacIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmexr, 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.

CocTtaB 000pyIOBaHUS:

- yueOHasi MmeOerb;

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

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

[TepeyeHb MPOrpPaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecreyeHre TUCUMIIIMHBI IS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMM BO3MOYKHOCTSIMH 3/10POBbSl U WHBAJIWJIAMHU
OCYILECTBIIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHUs OOIIET0 U CHEeIMaIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYyYaAIOLIUMUCS ¢ HAPYHIEHHSIMH CJIyXa MPEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM HH(POPMAaIUK B TOCTYIMHBIX (hOpMax, MOOMIILHON CUCTEMBI MPEIOaBaAHUS I 00YJarOIINXCS
C MHBAJUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs C HapylmIeHHeM Cyxa, 000pyJIoBaHa KOMIBIOTEPHOW TEXHUKOM, ayTHOTEXHUKOHM, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYyYAIOUUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMHM [IPETyCMOTPEHO UCIIOJIb30BaHUE B
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JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX O0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WX Cllaiija Ha SKpaHe) IpH MOMOIIY BUACOYBEIHUHUTENEH 11 KOM(DOPTHOTO MpoCcMOTpa.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJb-
3yIOTCSl aJbTEepHATHBHBIEC YCTPOWCTBA BBOJA MH(OPMALINY U APYTHE TEXHUUECKUE CPEACTBA MpueMa/mepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs [UIs JIIOJeH ¢ UHBaA-
JHUHOCTBHIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PEKOMEHAAIUH 110 OPraHU3alu U3yYeHHUs
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
s onleHKH cTenieHn C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JUCLHUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBIC 3aJaHUA

1.. B xakoM TOJIO)KEHUH PEryIITOpa YCWICHUS YaCTOTHBIC HCKAKEHHS Ha BEPXHUX YaCTOTAX MaK-
CHUMaJIbHBI (3aaHUE 10 cxeme)?

B BEpXHEM
B HM>KHEM
B CpeaHEeM

2. Moayns ko3¢ duiirenTa nepeaadn mo HampsLKEHUIO0 BXOMHOM IEMU Ha CPeTHUX 4acToTax Hawu-
OOJIBIIIHT

MIPU COTJIACOBAHMM Ha BXOJIE, T.€. Koraa RBx=Rc
npu RBx>Rc¢
npu RBx<Rc

3. Bepxuss rpannanast yacrotra AUX BXOTHOM ey HanOMeHbIIast

MIPY COTJIACOBAHUM Ha BXOJIE, T.€. Koraa RBx=Rc
npu RBx>Rc¢
npu RBx<Rc

4. llens TepMOCTAOUIU3ANMH OUTIONIPHBIX TPAH3UCTOPOB B JIFOOOW M3 CXEM COXPAHHUTH IMOCTOSH-
HBIM

TOK OCHOBHBIX HOCHUTEJIEH
TOK HEOCHOBHBIX HOCHUTEJEH
TOK KOJIIEKTOpa

TOK 0a3bl

5. Ilpu BBenennn napamuieabHot OOC cnaj, co3maBaeMblil pa3aeIuTEILHON EMKOCTBIO Ha BXOJIE,
cTaHOBHTCS OonbIne (fH BhIIIE)

CTaHOBHTCS MeHble (fH HIbKe)

HE MEHSETCS

6.BriOepuTe BepHOE yTBEpXKICHNUE:

BxonHas eMKOCTh SMUTTEPHOTO MOBTOPUTEINSI MEHBIIE BXOJHOM €MKOCTH PEOCTATHOTO KacKaia Ha
TOM € TPaH3UCTOpE, pabOTAIOIIEM B TOM K€ PEXKUME

BxoaHast eMKOCTh SMUTTEPHOTO MIOBTOPUTENSI OOJBIIIE BXOIHOM €MKOCTH PEOCTaTHOTO Kackaia Ha
TOM € TPaH3UCTOpE, pabOTAIOIIEM B TOM K€ PEKUME

BxonHasi eMKOCTh AIMUTTEPHOIO MOBTOPUTENIS paBHA BXOJAHOM €MKOCTH PEOCTATHOTO Kackajaa Ha
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TOM € TPaAH3UCTOPE, PaOOTAIOIIEM B TOM KE PEKIME
7. Rul = 0, BXoAHAast eMKOCTb (3aJaHHUE MO CXEME)

crajia OoJIblie
cTajia MEHBIIIE,
HE U3MEHWIACH

8. Ru2 = 0, BXogHast eMKOCTh (3aJlaHHE TI0 CXEME)

crajia OoJiblie
cTajia MEHBIIIE,
HE U3MEHWIACH

9. IlocnenoBaTenbHO BKJIIOUEHO JIBA PEOCTATHBIX KAacKaja Ha OUMONAPHBIX TpaH3ucTopax. M3me-
pEeHUs IPOU3BOAATCS HA BBIXOJIE MEPBOro Kackana. Eciu conmpoTuBieHue Harpy3ku BTOPOTO Kackajia BO3-
pacraer,

k09(hPHUIIMEHT yCUIICHH S IEPBOTO Kackajia BO3pacTaeT
KO3 (UIIMEHT YCUIICHHS TIEPBOTO KacKaja YMEHbIIACTCS
K09(DPHUIMEHT yCUIeHHS TEPBOTO KacKaia He H3MEHSIETCS

10. TTocnenoBaTenbHO BKIIIOYEHO JIBA PEOCTATHBIX Kackasa Ha OMITONSPHBIX TpaH3ucTopax. M3me-
pEeHUs IPOU3BOAATCS HA BBIXOJIE MEpBOro Kackana. Eciu conmpoTuBieHue Harpy3ku BTOPOTO Kackajia BO3-
pacraer,

BCPXHSIA IpaHUYHASA 4YaCTOTA CTAHOBUTCA OoJiblIIe
BCPXHsA I'paHUYHAA 4aCTOTa CTAHOBUTCA MCHBIIIC
BCPXHSIA I'paHUYHASA 4YaCTOTA CTAHOBUTCA HEC MCHSACTCA

11. O6patHas cBsI3b HA3bIBACTCS OTPULIATEIILHOM,

eciu Uc u UBBIX IpOTHBO(DA3HEI
eciu Ucs u UBbIX B (haze

eci UcB 1 UBBIX mpoTuBO(]a3HBI
ecau UcB u UBBIX IpOTUBO(hA3HBI

12. B peoctaTHOM Kackaje BBeIM 3MUTTEpHYI0 BY koppekuto
fH BXOIHOM LIETIH CcTala HUKE

fH BBEIXOIHOM IIENN CTala HIKE

fB BXOIHOM IIEIN cTajla HUXKE

fB BBEIXOHOI IIEITH CTaIa HIXKE

13. B peoctaTHOM Kackaje BBeH SMUTTEpHYI0 BY koppekuio
fH BXOJHOM 1IeNH cTajia BBIIIE

fH BBIXOTHOM 1LIeNU cTajia HIKe

fB BXOIHOM IIEITH cTajla HUXKE

fB BBIXO/IHOI LI€TIM CTaJia BhIIIE

14. Kakoro Buaa B 3TOM cxeMe 0OpaTHas CBsI3b Ha IEpeMEHHOM TOoKe? (3a7jaHue TI0 CXEME)
1. o TOKy mocIeIoBaTeIbHAs

2. 1o HAIPAKCHUIO ITOCJIICI0BATCIIbHAA
3. 0 TOKY napajuiebHas
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4. 10 HaNpsHKEHUIO MapalyiesIbHas
15. Tok kKakuX HOCUTeNeH cTabuIu3upyeTcs B 3Toi cxeme? (3a1aHue 10 CXeMe)

1. TOMBKO TOK OCHOBHBIX HOCHTEJIEH

2. TOIBKO TOK HEOCHOBHBIX HOCHTEIICH

3. TOK OCHOBHBIX HOCUTEJICH U TOK HEOCHOBHBIX HOCUTENCH
4. B cXeMe HeT CTaOMIM3aliy TOKa

16. B xakoM TOJIO)KEHUH PETYJSTOpa UCKAKEHHsI HAa HDKHUX 9acTOTaX MUHHUMAJbHBI? (3a1aHue
10 CXEMeE)

. B BCPXHEM IIOJIOKCHUU
. B CpCAHEM IIOJIOKCHUHN
. B HDKHCM ITIOJIOKCHHUH
. HU3KOYAaCTOTHBIC UCKAXKCHUA HEC 3aBUCAT OT IOJOKCHUS PETYIIATOpa

AW N —

17. Kak u3MEHHTCSI BBIXOAHOE HANpPsDKEHHE, €CIM OTKIIOYMTH KoHaeHcatop COnm ? (3amaHue mo
cxeme)

1. Bo3pacrer

2. yMEHBILIUTCA

3. He UBMCHUTCS

4. UBbIX2 CTaHET paBHO HYJIIO

18. B xakoM NOJI0XKEHUH PETYIATOPA YCUIEHNE MUHUMAJIBHO? (3a/laHUE TI0 CXEME)

1. B BepxHEeM
2. B HIDKHEM
3. B cpeaHeM
4. ycuiieHue He 3aBUCUT OT MOJIOKEHUS PETYISTOPA, PETYAUPYETCs TOIBKO PEKUM

19.KakoBa kpytu3Ha criaga AUX cxemsbl (3a1aHUE 1O CXEME)

1. 3 nb/okT
2. 6 ob/okT
3. 12 nb/okT
4. 18 gb/okT

20. YacToTa nepBoro nosoca

21. tB meya Gpa3oMHBEPCHOTO KacKala C SMUTTEPHOM CBA3BIO

PaBHO TB PEOCTATHOIO KacKa/a Ha TOM K€ TPAH3UCTOpE, pabOTaloIEM B TOM XKe PEKUME U IpU
TOM K€ Harpy3Kke

OosblIe TB PpEOCTATHOTO Kackajla Ha TOM e TpaH3UCTope, pabOoTaloIIEM B TOM K€ PEKUME U IIPU
TOM K€ Harpy3Ke

MEHbIIIE TB PEOCTaTHOTO KackaJla Ha TOM K€ TPAH3HCTOpE, pabOTAIOIIEM B TOM XKe PEXKUME U IIPU
TOM K€ Harpy3Kke

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI
1.CpaBuuTe paboTy peocTaTHOTO Kackajia Ha MOJEBOM M OWIIOJISPHOM TPAH3UCTOpaxX BEPXHUX U
CpPEeIHMX YacTOTax.
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2.TpeboBanus, MPeIbABISIEMbIE K YCHIUTEISIM MOITHOCTH, UX YY€T MPH MOCTPOCHUHU cXeM. Pexu-
MBI pabOThl YCUITUTENBHBIX JIEMEHTOB B YCUIIUTEIISAX MOLTHOCTH.

1. quarpammbl Boge, nx 0COOEHHOCTU MPHU OTHOIOIIOCHBIX ¥ MHOTOIOMIOCHBIX KO3 PHUITMEHTAX
nepenaun. Mcnonp3oBanue nuarpamMm bojie mpu olieHKe YCTOMYMBOCTH ONEPALIMOHHBIX YCUITUTEIICH.

2. Kakue cooOpaxeHHs M KaK YYUTBIBAIOTCS IIPU BHIOOPE CONMPOTHBIICHUS B IIETIH KOJJIEKTOPA BhI-
XO/IHOTO PEOCTAaTHOTO KacKaJla MpU pacyeTe YCHINTENsI TApMOHMYECKUX CUTHAIOB?

1.Kakue coobpakeHHs 1 KaK yYUTBHIBAIOTCS TIPU BHIOOPE COMPOTUBIICHHSI B IIEMHU KOJUIEKTOpa PEO-
CTaTHOT'O KacKa/ia MpH pacueTe YCUIUTENS UMITYJIbCHBIX CUTHAJIOB ?

2. VIIT c npeobpazoBanuem. [Ipuniun paboTbl, HICTOUHUKH ITOTPEIIHOCTH.

1.Ha3nauenue paznenurTenbHBIX KOHAEHCATOPOB PEOCTATHOIO Kackala W BBIOOP UX E€MKOCTH.
OrpaHudeHus CBepXy U CHU3Y Ha BEIOOP EMKOCTH pa3lelUTEIbHBIX KOHIEHCATOPOB.

2.Perymuposka ycunenus u BU xoppeknus YIIT npu moctpoenun ero Ha 6a3e mapauieabHbIX 0a-
JIAHCHBIX CXEM.

1. Biustaue oGpatHO# cBs3M Ha KOA(DPHUITMEHT TIepeiaun MPU Pa3IMIHbIX BUIaX 00paTHOM CBS3U.

2.ITosicHuTe 2MIOpaMy HANIPSHKEHUN M HA YaCTOTHBIX XapaKTePUCTUKAX MPUHIUI pabOThl KOPpPEK-
tupytouiero guistpa. CpaBHUTE pabOTy HA BBICOKOOMHYIO M HU3KOOMHYIO HAarpy3KH.

1.IlpuHnunuanbHast ¥ SKBUBAJIEHTHAs! CXEeMbl PEOCTATHOTO KacKaJla Ha MOJEBOM TPAH3UCTOPE, Ha-
3HAa4YEeHHE AJIEMEHTOB CXEMbI, OTPAaHUYEHUS CBEPXY U CHU3Y Ha BHIOOp COMPOTUBIICHHUS B LIETIH CTOKA.

2.CxeMbl KOIEKTOpHOH cTabunm3anmu 0e3 OC Ha mepeMeHHOM TOKe. BhIOOp 371eMeHTOB 3THX
CXEM U X BIMSIHHME HA KAUECTBEHHBIC MTOKA3aTeNIN YCUIUTEIbHBIX YCTPOUCTB.

1.CBs13p KO3 UIMEHTa Tepeaayn U MEePEXOIHON XapaKTepUCTUKH YCTPOMCTBA JMHEHHON oOpa-
6otk curHaioB. Kakum 006pa3om ucmonb3yeTcs 3Ta CBA3b JUIs aHaIu3a U pacyeTa yCTPOMCTB aHaJIoroBOM
o0pabotku curHanos? [IpuBeaure npuMepsl.

2.0co0eHHOCTH CTadMIHM3aIuU pekruMa (PUKCUPOBAHHBIM TOKOM 0a3bl.

1.BxogHast eMKOCTh U BXOJHOE COMPOTHUBIIEHUE PEOCTATHOTO Kackajaa Ha OUIIOIIIPHOM TPaH3UCTO-
pe. Kak 00bsiCHUTD, YTO BKJIaJ BXOTHOW M MPOXOAHONW €MKOCTEH BO BXOAHYIO JHHAMHYECKYIO €MKOCTb
paznuueH?

2.Ilpunnmn paboThl SMUTTEPHOUN TepMocTabmnu3anuu. KakoBbl OrpaHMYeHHs] CBEPXY U CHU3Y Ha
BBIOODP COTPOTHBIICHUS B IIETIH SMUTTEPA U COMPOTUBIICHUN ACTUTEINS B 1IeNU 06a3b1?

1.Cxembl peryaupoBKH YCUIICHUS, UX CPAaBHEHHE, OTPAHUUYEHUS CBEPXY U CHU3Y Ha BBIOOp perysu-
POBOYHOT'O COIIPOTHBIICHUS.

2.0n1opaMy HaNpsHKEHUH U Ha YaCTOTHBIX XapaKTEePUCTUKAX MOSICHUTE MPOLECC MOSBICHUS HCKa-
JKEHUH 32 CYET EeMKOCTH Pa3JICIUTEIbHBIX KOHIEHCATOPOB.

1.Ilepeunciute 3Tambl onpeneaeHus MepexXoaHON XapaKTEPUCTHKN YCTPOMCTBA aHATIOTOBOM 00pa-
OOTKHM CUTHAJIOB, IPUHIIMITHATIBHAS CXeMa KOTOpOTo u3BecTHA. [IporutrocTpupyiiTe mpumMepom.

2.Ilpunnmn paboThl KOMIEKTOpHOU cTabunu3anuu. CpaBHUTE padOTy KOJUIEKTOPHOM M AMUTTEP-
HOM CTAOMIIM3AIMK TIPH OJIMHAKOBBIX 3HAUCHUSX CTAOMIN3UPYIOIIUX CONPOTHBIICHUH.

1. [TpuumHBI caMOBO30YKIEHUS YCTPOUCTB, OXBAYCHHBIX OTPUIIATEILHOM 00OPAaTHOM CBA3BIO, 3armac
ycroitunBocTi. CriocoObl CHHKEHHUSI OMTACHOCTH CaMOBO30YK/IeHHUs (Ha IpUMeEpe ONEPALMOHHOTO YCHIIH -
TEs).

2. [IpowmmocTpupyiite 3M0paMH HAMPSKEHUST MPOLIECC CO3/IaHUs MOAbEMA IJIOCKOW BEPIINHBI
IPSIMOYTOJIBHOTO UMITYJIbCAa KOPPEKTUPYIOMIUM (DUIBTPOM B KOJUIEKTOPHOM IIETIH.

1. OOparHas cBsi3b Yepe3 BHYTPEHHEE COMPOTHUBICHNUE UCTOYHUKA MTUTAHUS M CIIOCOOBI YMEHbIIIE-
HUS €€ BIIUSHUS.

2. CBoiicTBa ABYXTaKTHBIX KackadoB. [IpuBenuTe mpuMepsl CXeM JIBYXTAKTHBIX KACKaOB.

1.ITonHas SKBUBaJEHTHAs CXeMa PEOCTATHOTO Kackajga Ha OWITOJISPHOM TpPaH3UCTOpE. DKBHUBA-
JICHTHBIE CXEMBI JJI CPETHUX W HIDKHUX 4acTOT. AHamu3 paboThl PEOCTATHOTO KAaCKaJa Ha HIDKHHUX da-
CTOTax.

2. ®a30MHBEPCHBIA KAaCKaJ C SMUTTEPHOM CBS3bIO B KAUueCTBE NMPHUMEpPa CXEMbI C 0OpaTHOW CBS-
3b10. OcoOeHHOCTH paboThl Pa30MHBEPCHOTO KackKaia ¢ SMUTTEPHOM CBSA3BIO B YCHIIUTENSAX MOCTOSTHHOTO
TOKa.

1. Bnmustaue oOpaTHBIX CBS3€H Ha BXOJHBIC U BBHIXOJHBIC CONMPOTHUBIICHUS YCTPOMCTB aHAJIOTOBOM
00pabOTKH CUTHAJIOB.

2. N300pa3uTe NpUHIUIHAIBHYIO SJIEKTPUYECKYIO CXEMY PE3HCTOPHOTO Kackaja Ha OUIOJIIPHOM
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TpaH3uctope. Ilokakute myTH NpoTEeKaHus OCTOSHHOM M IIEPEMEHHOM COCTABISIOLINX TOKA KOJUIEKTOpa
TpaH3ucTopa. [loscHuTEe Ha3HAUEHNE AIEMEHTOB CXEMBbI

1.ITonHas SKBHBaJEHTHAs CXE€Ma PEOCTATHOTO Kackajga Ha OWIOISIPHOM TpaH3UCTOpE. DKBHUBa-
JICHTHBIE CXEMBbI JUIsl BEPXHUX U CPETHUX 4acTOT. AHaIn3 pabOThl peOCTaTHOTO KacKajga Ha CPeJHHX ya-
CTOTax.

2. NuBepTupyroliee 1 HEMHBEPTUPYIOIIEE BKIFOUEHUS ONEPALIMOHHOTO YCHIIUTENS.

1.Crynenuaras perynupoBka ycuieHus. KommneHcanys MCKaXeHHMH, CO31aBaéMbIX LIENbIO, CTOA-
el Mmociie peryasropa.

2. ITosicHUTE PMIOpaMU HANPSKEHUS M HA YaCTOTHBIX XapaKTEPHUCTUKAaX BOSHUKHOBEHHE MCKaXe-
HUH 32 CUET IeTH SMUTTEPHON TEPMOCTAOUIN3AINH C ITYHTHPYIOMIEH EMKOCTBIO.

1. IlpuunHBl CaMOBO30YKACHHUS YCTPOMCTB, OXBAYEHHBIX OTPUIIATEIbHOM 00paTHOM CBS3bI0, 3arac
yctonunBocTU. CriocoObl CHUKEHUS OMTACHOCTU CaMOBO30YXKICHHUS.

2. IlepeuncnuTe BO3MOXKHBIE Ha3HaYeHUS (DUIBTPA B KOJUIEKTOPHOM (CTOKOBOI) LIEMTM TPAH3HUCTO-
pa. [losicaute npuHIMI paboThl B KaXKA0M citydae. CpaBHUTE BBIOOp U BKIIIOYEHHE eMKOCTH (DUIbTpa Npu
Pa3IMYHBIX €r0 Ha3HAUCHUSX.

1. Koaddunment ycuneHus kackaaa ¢ SMATTEpHOUN Koppekimeid. CpaBHUTE KOA(D(GUIIMEHTHI YCH-
JIEHUS U JUHAMUYECKHE TUana30Hbl PEOCTaTHOTO Kacka/la U Kackaga ¢ SMUTTEPHONU KOPPEKLUEH pU Oau-
HAaKOBOM BBIXOJJHOM HAITPSIKEHUH.

2. U3 xakux cooOpaxxeHui BBIOMpPAETCS] EMKOCTh, IIYHTUpYomas R mis repmoctabunmszanuun?
UTo OorpaHMYMBAET €€ 3HAYECHUE CBEPXY U CHU3Y?

1. IIpuuuHBl CaMOBO30YKACHUS YCHUIIHMTENs, OXBAaY€HHOTO OTPULIATETILHONH OOpaTHON CBS3BIO.
Kpurepuit HalikBucra. CriocoObI MOBBITIICHUS] YYTOMYUBOCTH.

2. CpaBHUTE BIMSHUE OTPHUIATEIILHOW OOpPAaTHOM CBSA3M MO TOKY U IO HANPSDHKCHUIO HA TOJIOCY
MIPOITYCKAHMS KacKaJa.

1. Kakue cooOpaxxeHust ¥ KaK YUUTHIBAIOTCS IPU BBIOOPE COMPOTUBIICHUS B IIETIH KOJJICKTOpPA Peo-
CTaTHOT'O KacKa/ia MpH pacueTe YCUIIUTENS TapMOHUYECKUX (MMITYJIbCHBIX) CUTHAJIOB?

2. N3o6pasute cxemy (ha30MHBEPCHOTO KacKaja C pa3lesIeHHON HArpy3KOM M MOSICHUTE MPUHIIUIT
ero paboThI

1. KakoBbl orpann4eHust Ha BEIOOp CONPOTUBIICHUS 00OPATHOM CBSI3M ONEPAIIMOHHOTO YCHIUTENS?

2. N3o0pazute cxemy (a30MHBEPCHOTO Kackaja C SMUTTEPHOM CBS3bIO M MOSICHUTE TPUHIIMI €TO0
paboThI.

1. KakoBbl ipoGemsl mocTpoeHus cxeM YIIT mpsiMoro ycuiaeHust U yTH UX PEIICHHS?

2. CpaBHuTe paboTy cXeM SMUUTTEPHOIN M KOJJICKTOPHOM CTaOMIN3aIK MPU OJJMHAKOBBIX 3HAYE-
HUSX CTaOMIM3HPYIOMIHUX COMTPOTUBICHUM.

14.1.3. TeMmbl KOHTPOJILHBIX padoT

* CXeMbl U IPUHIMIBI pabOThl OCHOBHBIX aHAJIOTOBBIX YCTPOMCTB, B TOM YHUCIIE C NPUMEHEHUEM
OTIEPALIMOHHBIX YCUJIUTENIEN; CXEMBI CTAOMIN3ALUY PEKUMA aKTUBHBIX 3JIEMEHTOB;

* Ha3HA4YEHHUE DJIEMEHTOB CXEM aHAJIOTOBBIX YCTPOMCTB U BJIMSHUE U3MEHEHUS UX IapaMeTpOB Ha
OCHOBHBIE I0OKa3aTeIN aHaJOTOBBIX YCTPOICTB;

* IPUHIUIBI TOCTPOEHUS Lieneil 0OpaTHOM CBA3M M UX BIMSHUE HA OCHOBHBIE IOKA3aTeIN U CTa-
OUJILHOCTH MTApaMETPOB AHAJIOTOBBIX AJIEKTPOHHBIX YCTPOICTB, HOCTPOCHHBIX Ha 0a3e yCUIUTENeH, B KO-
TOPBIX UCHOJb3YyeTCs 0OpaTHast CBA3b;

14.1.4. Tembl 0IPOCOB HA 3aHATHAX

OmnpeneneHre aHaJIOTOBbIX YCTpOicTB. [IpMHIMIIBI UX OCTPOEHUS, 0COOEHHOCTH (DYHKIIMOHUPO-
BaHMS U 00JIACTH MPUMEHEHHsI. YCUIUTEIbHbBIE YCTPOMCTBA M UX MECTO B yCTPOHUCTBAX aHAJIOTOBOW 00pa-
00TkM curHanoB. Kiaccudukanus yCuiIuTeNnbHbIX YCTPOMCTB.

Kpartkuii uctopuyeckuii 0030p pa3BUTHS aHAJIOTOBOH AIIEKTPOHHOH TeXHUKH. TeHneHn ee pas-
BUTHS.

DyHKIMOHAIbHAS CXEMA YCHIUTEIBHOIO YCTPOMCTBA, HA3HAYCHHUE €€ DIIEMEHTOB.

Kosdounuent nepenaun. KorpduuueHT ycuineHHs NO HaNpsDKEHHIO U IO MOIIHOCTH. AM-
IUTUTY/IHO-9aCTOTHAsSI, aMILTUTYIHO-(a30Basi ¥ MepexoaHas xapakrepuctuku. Juarpammer boge. Yacror-
Hble U (pa30oBble UCKaKEHUA. VICKakeHHs NPSAMOYTOJIbHBIX UMITYJIbCOB, BHOCUMbIE KBAa3UIMHEHHBIM YCH -
JIUTENIEM, UX CBS3b C YACTOTHBIMU MCKAXKCHUAMU. YCIOBHS HEMCKAXECHHOW Iepelayd CUTHAJI0B. BXxoauble
U BBIXO/IHBIE TapameTpsl. HennHelHble HCKaXeHus U CIoco0bl UX OLIEHKH. AMIUINTY/IHAsI XapaKTePUCTH -
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Ka, JMHAMHUYECKUN JMara3oH CUTHAJIOB M YCTPOMCTB aHajoroBoi oOpabotku curraioB. Koaddumument
IOJIE3HOT0 JIEHUCTBUS.

Pazbuenne yctpoiictBa Ha kackanel. OmpeneneHue IMokasareiaeid M XapaKTepUCTHK MHOTOKAC-
KaJIHOTO YCTPOMCTBA MO MOKAa3aTesIM M XapaKTEPUCTHUKAM €ro kackaaoB. "CymMMupoBaHHE" 4aCTOTHBIX
VCKQ)KEHUN U UCKAKEHUN NIEPEXOIHBIX XapaKTEPUCTHUK.

CxeMbl BKIIIOUEHHS] aKTUBHBIX AJIEMEHTOB. DKBHUBAJECHTHBIE CXEMbl aKTUBHBIX 3JIeMEHTOB. Bxoa-
HBIC U BBIXOJHBIC CONPOTHBICHHUS M EMKOCTH Pa3IMYHBIX CXeM BKItoueHHs. Kiaccel paboThl ycuianTens -
HBIX 3JIEMEHTOB.

JluHamMHuuecKkre XapaKTepUCTHKU aKTUBHBIX AJIEMEHTOB JUISl IOCTOSHHOTO M NIEPEMEHHOIO TOKOB,
UX MOCTPOEHHUE U UCTIOJIb30BAHNUE.

Llenu nuTanus, obecrneuynBaroIIue PeXUM pabOThl TPAH3UCTOPOB MO MOCTOSHHOMY TOKY. 3Haye-
HUE ATUX IeTel A cTabuau3anuy paboThl yCTPONUCTB aHAJIOTOBOM 00paboTKK cUTrHaoB. CTaOumu3anms
pexuma paboThl TPAH3UCTOPOB C MOMOMIBIO ILIETICH, COMPOTUBICHUE KOTOPHIX U3MEHSETCS MPU W3MEHe-
HUU TEMIEPATyphl; CTAOMIN3aIUs PEKUMa C TIOMOIIBIO OTPUIATEIbHOW 00paTHON CBSI3U (KOJUIEKTOPHAs,
HMUTTEPHAS U KOJUIEKTOPHO-3MUTTEPHAS CXEMBbI CTA0MIIN3AIINH ).

['enepaTopbl cTaOMIBHOTO TOKAa U CTaOMIIBHOTO HAIPSDKEHUSI M MX MCIOJIb30BaHUe i olOecreye-
HUS CTAaOMIIM3AIMH PEKUMa TPAH3UCTOPOB.

[Tpumenenne 9BM y1st pacyeTa TepMOCTAOMITH3AIIAHN.

TpeOoBaHusi, mpeabaBIsieMble K KacKaJlaM MPeaBapUTeIbHOTO YCUIICHHS, U OCOOEHHOCTH UX aHa-
JM3a, CBSA3aHHbIE C MAJIbIM YPOBHEM BXOJHOTO CHUTHAJIA, IPH KOTOPOM CIPaBEIMBbI KBA3UJIMHEHHbBIE JK-
BHUBAJICHTHBIE CXEMBbI aKTUBHBIX 3JIEMEHTOB.

[IpyuMeHeHre SKBUBAJIEHTHBIX CXEM JJISl aHaIM3a KacKaJoB MPEABAPUTEIIHLHOTO YCUJICHUS. YTpO-
IIICHUE SKBUBAJICHTHBIX CXEM JUIsSl paCU€TOB, HE CBSI3aHHBIX C MpuMeHeHrueM DBM.

VYeunurenbHble Kackaibl ¢ TPAH3UCTOPAMU, BKIIOUEHHBIMU C OOLIUM SMUTTEPOM (HMcTOKOoM). Peo-
CTaTHBINA KaCKaj, ero MpUHLIUIHNAIbHAS U SKBUBAJICHTHAsI CXeMbl, Ha3HaYeHue dneMeHToB. KoadduuueHt
YCHUJICHUSI, YACTOTHBIE U (Da30BbIE XapaKTEPUCTUKU B 00JIACTH BEPXHHUX YACTOT U MEPEXOHBIE XapaKTepH -
CTHKHM B 00JIaCTH MaJIbIX BPEMEH, IUIOUIa/(b YCUJICHUS, UMITYJIbCHAsA JOOPOTHOCTh KacKaga U MHOTOKAac-
KaJTHOTO YCUITUTEIIS.

[TpUHIUITBI BBICOKOYACTOTHON KOPPEKIIUH (KOPPEKLUH UCKKEHUH B 00JIACTH MaJIbIX BPEMEH).

YacroTHble U (Qa30Bble UCKAXKEHHSI B 001aCTH HMKHMX YacTOT M MCKa)KEHUS TUIOCKOM BEpIIMHBI
MMITyJIbCa, BOSHUKAIOLINE B PEOCTaTHOM Kackaae. HuskodacToTHas koppekuus (KOppeKLus MCKakeHUI
TUIOCKOM BEPIIMHBI UMITYJIECOB).

ITpuMeHeHnEe yCUIIMTEIbHBIX IEMEHTOB, COCTOSIIUX M3 HECKOIBKUX TPAH3MCTOPOB (COCTaBHBIE
TpaH3ucTopsl). OnpeeneHue napaMeTpoB U XapakKTEePUCTUK COCTABHBIX TPAH3UCTOPOB I10 MapaMeTpam U
XapaKTepUCTUKAaM BXOSIUX B HUX 3JIEMEHTOB.

OCHOBHBIE TTOHATHUS, CBA3aHHBIE C 00IIEH Teopuel oOpaTHBIX cBs3el. Kiaccudukarms oOpaTHbIX
CBsI3€H, Ompe/ieNicHHe UX BUJIA B cxeMe. BimsiHue oOpaTHBIX CBsi3eil HA OCHOBHBIE ITOKA3aTeIH U XapaKTe -
PUCTUKH YCHJINTEIBHBIX U APYTHX aHAIOTOBBIX YCTPOUCTB (KoddpumueHT nepenayn, KodPpPuIueHT ycu-
JIeHUs1, CTaOMIBHOCTH TApaMETPOB, BXOAHOE M BBIXOIHOE CONPOTUBJICHUS, TUHEHHBIC U HEIWHEHHbIE UC-
KKEHUs). YCTOWYMBOCThH YCTPONCTB, OXBAYCHHBIX 0OpAaTHOM CBSI3bIO, CIOCOOBI 00ECIIeUeHUsT YCTOWNYHBO-
ctu. [lapazutHbie oOpaTHbie CBsi3U. CBS3b Uepe3 BHYTPEHHEE CONPOTUBIICHNE HCTOYHUKA MTUTAHMSL.

[Tpumepsl cxeM ¢ 0OpaTHBIMU CBSA3SIMHU.

YeunurenbHbIN Kackal ¢ TPAaH3UCTOPOM, BKITIOUEHHBIM € OOIIMM KoJuIeKTopoM (cTokoM). [lokaza-
TEJH U XapaKTEPUCTUKHU SMUTTEPHOTO (MCTOKOBOTO) nmoBTOpHUTENs. O0IacT MPUMEHEHUS.

PerynupoBka ycuieHHst B KacKagax MpEABAPUTEIBHOTO YCUJICHHS C TOMOIIBIO LIEMU OOpaTHOM
CBsI3M (CpaBHEHHE CO CXeMaMU MAaCCUBHON PErylIMPOBKH YCUIICHUS), BIUSHUE CXEM PEryIMpPOBKHU yCHIIE-
HUS Ha OCHOBHBIE [TOKA3aTelN.

TpeboBanus, npeabsBiIsieMble K BBIXOJHBIM KacKagaM, 1 OCOOEHHOCTH pacuera, o0ycIOBICHHbIE
UCTIOJIb30BaHHEM OOJIBIIONO Y4acTKa JUHAMHUECKUX XapaKTePUCTHUK, HEIMHEHHOCTh KOTOPOTo HEOOX0I1 -
MO YYHUTHIBATb.

Br160p TpaH3UCTOPOB AJIi OKOHEUHBIX KAaCKaIOB. YUeT CKBKHOCTH UMITYJILCOB MPH OOJIBIION aM-
IUIMTYJIE CUTHAJIA.

[Tpo61eMbI TOCTPOCHUS CXEM YCUIIMTENEH C HEMOCPEICTBEHHOM CBA3BIO KACKAJIOB U MX pPEIICHUE.

Hudbdepenumanbupiii ycmmtenbHbIi Kackaa. Koaddunuent ycunerus no auddepeHnunaibHOMy
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U cuH(pa3zHOMy cUrHajaM. PerynupoBka yCcuiIeHUsl U IPUMEHEHUE BBICOKOYACTOTHOMN Koppekuuu audde-
PEHIMAIBHBIX KaCKaJOB.

[Iepexon kK HECUMMETPUYHOMY BBIXOLY.

CBoiicTBa UACATBHOIO ONEPANMOHHOTO ycuiauTensa. VMcnoib30BaHHe OMEPAMOHHBIX YCUIUTENEH
JUISl YCUJICHHUS, CIIOKCHHUsS, BBIYMTAHUS, MHTETPUPOBaHUs, NU(D(HEpPEHIUPOBAHUS U JIOTapu(PMUPOBAHUS
curnanoB. Kommnapatopsl. AKTUBHBIE QHIBTPBI U CIIOCOOBI (HOPMUPOBAHHUS YACTOTHBIX XapaKTEPUCTHK Ha
ONCpallMOHHBIX YCHIIUTCIIAX.

OcHoBHbIE TIOKa3aTeIN peajbHbIX ONMEPALUOHHBIX ycunutenae. CIBUTU HYNs BBIXOJHOTO Hamps-
XKEeHUs1 M UX KomrieHcanusa. ObecnieyeHne yCTOWYMBOCTH ONEPAIIMOHHBIX YCHUIIMTENEH, OXBAaUCHHBIX TIIy-
OOKOI oTpHIaTeIbHON 00paTHOM CBs3bI0. Mcmonp30BaHue AuarpaMMbl boje i OIEHKW TpaHUIl YCTOM -
YHUBOI'O YCHUJICHHA.

Yeunurenu nepeMeHHOro TOKa Ha ONepalliOHHbBIX YCHIIUTENSX.

14.1.5. Tembl foMalIHKUX 3aaHUH

1. [lepeuncnuth U 1aTh KPaTKylO XapaKTEPUCTUKY KaYECTBEHHBIX I10KA3aTeleH, UCIOJIb3YOLINXCS
JUISL OIMCaHUs AaHAJIOTOBBIX YCTPONCTB 0OpaOOTKH rapMOHUYECKUX CUTHAJIOB.

2. Ilepeuncnuth U 1aTh KPaTKyIO XapaKTEPUCTUKY KauE€CTBEHHBIX IIOKA3aTEJEH, NCIIONb3YOIUXCS
JUISL OMCaHUs YCTPOUCTB 0OpaOOTKH UMITYJIbCHBIX CUTHAJIOB.

3. Knaccudukanus ycuiuTenbHbIX YCTPOHCTB. [IpuHIMIIBI U PpU3HAKK KIacCU(PUKAIUH.

4.Yt0 Ha3pIBaeTCA JUHAMHYECKUM Jnana3oHoM? KakoBbl criocoObl €ro OleHKu?

5. CBa3p k03¢ dUIMEHTa Mepelaud U NePeX0oJHON XapaKTepUCTUKH YCTPOWCTBA JIMHEHHONW o0pa-
0otk curHaioB. Kakum 006pa3om ucnonb3yeTcs 3Ta CBA3b JUIs aHAJIU3a U pacyeTa yCTPOMCTB aHaJI0roBOM
0o0paboTtku curHanoB? [IpuBecTu npuMepsl.

6. [lepeunriciiuTh 3Tarbl ONpPENEICHUS IEPEXOIHON XapaKTEPUCTUKH YCTPONCTBA aHAJIOTOBOM 00-
pabOTKU CUTHAJIOB, IPUHLUITHAIIbHAS CXeMa KOTOPOro u3BecTHa. [IpomiirocTpupoBaTs NpuMEpPOM.

7. IlepexoaHas xapakTepUCTHKa MHOTOKAaCKaJHOTO YCUIIUTENBbHOTO ycTpoiicTBa. OnpeneneHue pe-
3yJABTUPYIOLIUX JIOKAJIBHBIX IaPAMETPOB.

8. Mepbl OlLIEHKH JIMHEHHBIX U HEJIMHEWHBIX HCKAKEHHM B yCTPOMCTBAaX aHAJIOroBOM 00pabOTKU
rapMOHMYECKHX CUTHAJIOB.

9. Mepb! OLIEHKH JIMHEWHBIX U HEIMHEWHBIX HCKAKEHHUI B yCTPOICTBaX aHAJIOroBOM 00pabOTKU
MMITYJIbCHBIX CUTHAJIOB.

10. CxeMbl BKJIIOUEHUS] aKTUBHBIX 3JIEMEHTOB, UX CPABHUTEIbHAS XapaKTEPUCTHKA.

11. DKBUBaJIEHTHBIE CXEMBI AKTUBHBIX AJIEMEHTOB. [lapaMeTpbl SKBUBAJIEHTHBIX CXEM, UX 3aBHCH-
MOCTb OT peXxuma M Temieparypbl. OnpeleneHue napaMeTpoB 3KBUBAJIEHTHBIX CXEM IO CIPaBOYHBIM
JTAaHHBIM.

12. BxogHasi eMKOCTh U BXOIHOE COTIPOTUBJICHUE PEOCTATHOTO KacKaja Ha MOJIeBOM (OHUMOISIpHOM
Tpan3ucrope). Kak 00bACHUTD, YTO BKJIAJ BXOJHON U MPOXOAHOM €MKOCTEH BO BXOAHYIO AHUHAMHUYECKYIO
€MKOCTb pa3inyieH?

13. CpaBHUTE BXOJHBIE COPOTUBIICHUS U EMKOCTH PEOCTATHBIX KaCKaJ0B Ha MOJIEBOM M OHUIIOIISP-
HOM TPaH3UCTOpax.

14. CpaBHuTe pabOTy PEOCTATHOTO KACKaaa Ha MOJECBOM M OMIIOISPHOM TPAH3UCTOPAX CPEIHUX U
BEPXHHUX YaCTOTaX.

15. Cxembl peryupoBKU YCUJICHHUS, UX CPaBHEHHE, OTPAHUYCHUS CBEPXY U CHU3Y Ha BbIOOp pery-
JIMPOBOYHOTO CONPOTUBIICHHUS.

16. Crynenuaras peryaupoBka ycuieHus. KomneHcanus NCKaXeHUH, co3JaBacMbIX LENbIO, CTOSI-
1IeH MOCJIe peryasTopa.

17. IlpyuuHbI TEMIIEPATYPHON HECTAOUIBHOCTH KOJUIEKTOPHOT0 ToKa. OIIeHKa BEJIMYMHBI 3TOM He-
CTaOMJIBHOCTH.

18. IIpuHuMn paboThl SMUTTEPHON TepMocTabmnn3anuu. OrpaHuueHus CBEpXy U CHU3Y Ha BBIOOp
COIPOTHUBJICHUS B LIETIH SMUTTEPA U CONPOTUBIICHUH JETUTENS B LEHH 0a3bl.

19. IlpuHuun paboTsl KOIEKTOPHOM cTabunu3anuu. CpaBHUTH pabOTy KOJUIEKTOPHOM M SMUTTEp-
HOM cTaOMIIM3aluY [IPU OIMHAKOBBIX 3HAUCHHSIX

CTaOMIIM3UPYIOLIMX CONPOTUBIICHUH.

20. OcobeHHOCTH CTaOMIN3aUU pexuMa PUKCUPOBAHHBIM TOKOM 0a3bl.

21. Cxemsbl KOJUIEKTOpHOM crabunuzanuu 6e3 OC Ha nepeMeHHOM Toke. BrIOOp 351eMeHTOB 3THX
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CXEM U WX BJIMSHUE HA KaUeCTBEHHBIC MOKA3aTENIU YCUIUTEIbHBIX YCTPOMUCTB.

22 .BriOOp COMpOTHBIICHUS B IIEMU UCTOKA MOJIEBOTO TPAH3UCTOPA U3 COOOpaKeHHI oOecTieueHus
MIOJIOKEHHSI pabovell TOUKU U €€ CTaOMIN3aInu.

23. IlocTpoeHune 1 UCIOIB30BAHNE JUHAMUYECKUX XapAKTEPUCTUK aKTUBHBIX 3JIEMEHTOB. BbIxoza-
HbI€, BXOJIHbIE, IPOXOHBIE U CKBO3HbIE TMHAMUYECKUE XapaKTEPUCTUKHU.

24. CxeMa OJTHOKACKaJHOTO YCHUJIMTENSI Ha COMPOTUBJICHUSX HAa OUIONIAPHOM (IIOJIEBOM) TpaH3H-
ctope. Ha3nadenue aneMeHTOB cxeMbl. OrpaHMYeHHs CBEPXY M CHU3Y Ha UX BBIOOD.

25. Kakue cooOpakeHHsI U KaK YYUTHIBAIOTCS MPH BHIOOPE COMPOTUBIICHMS B LIETIH KOJJIEKTOpa
BBIXO/IHOT'O PEOCTATHOIO KAacKa/ia P pacueTe YCUJIUTENS TApMOHUYECKHUX (MMITYJIbCHBIX) CUTHAJIOB.

26. DmropaMy HaNpsHKEHUS M HA YaCTOTHBIX XapaKTEPUCTUKAX MOSICHUTh MPOIIECC MOSIBICHUS UC-
KOKEHUU 32 CYET EMKOCTH Pa3/IeIUTEIbHBIX KOHJIEHCATOPOB.

27. CpaBHUTH pabOTy pa3feluTEeNbHBIX KOHIEHCATOPOB B YCHMJIMTENSAX HAa OUMOSPHBIX U MOJEBBIX
TpaH3UCTOpax.

28. DKBUBaJIEHTHbIE CXEMBI PEOCTATHOTO Kackaja Ha OMIOJISIPHOM (TI0JIEBOM) TPAH3UCTOPE - MOJI-
Hasi, OTJCNIBHO I BEPXHUX, CPEIHUX U HUKHHUX 4acTOT. AHaiM3 pabOThl PeOCTaTHOTO KacKa/ia Ha cpeji-
HUX, BEPXHUX (B 001aCTH MaJIbIX BpPEMEH) U HUKHUX YacTOT (B 00J1aCTH OOJIBIIINX BPEMEH).

29. Be1Oop conpoTHBIEHUS B IIEMH KOJUIEKTOpa (CTOKA) peoCTaTHOTrO Kackana. Kakue mokazarenu
1 KaKuM 00pa3oM OMpeessiFoT BEIOOP 3TOTO COMPOTHUBICHUS ?

30. Koa¢dumueHTt ycueHus: peocTaTHOTO Kackaja mpu padoTe Ha BHEIIHIOK Harpy3Ky U Ha BXOJ-
HOE CONPOTHUBIICHHE TPAH3UCTOPHOrO Kackaga. Kak n3mensercs koappuineHT ycuneHus: npyu W3MEHEHUU
COINPOTHUBIIEHUS HArPy3Ku?

31. IlepeuncauTh BO3MOXKHBIC Ha3HAUYCHUS (WIBTPA B KOJJICKTOPHOU (MCTOKOBOM) IIEMU TpaH3HU-
ctopa. [loscHUTE MpUHIHI padOTHI B KAKAOM ciaydae. CpaBHUTH BIOOpP M BKITIOYCHHUE €MKOCTH (UIBTpa
IIPU Pa3INYHBIX €r0 Ha3HAYCHUSIX.

32. IlosicCHUTH PIIOpaMH HAMPSHKCHUS W HAa YACTOTHBIX XapaKTEPUCTUKAX MPUHIUI PabOTHI KOp-
pektupytomiero punbrpa. CpaBHUTH pabOTy Ha BHICOKOOMHYIO U HU3KOOMHYIO Harpy3KH.

33. dusnyeckue OCHOBBI pabOTHI CXEM BBICOKOYACTOTHOM KOPPEKINH (KOPPEKIIMU UC- Ka)KEHUH B
o0acTu ManbIXx BpeMeH). MuHumalibHoe BpeMs HapacTanud. [1yTu ero noctmxeHus.

34.CocTaBHble TpaH3UCTOpbl. OlpeneneHue NapaMeTpoB COCTaBHBIX TpPaH3UCTOpPOB. [Ipumepbl
CXEM.

35. Knaccudukanus oOpatHbix cBszeil. [Ipumepsr cxem. OmpeneneHue Buaa oOpaTHOM CBS3U B
cxeme.

36. Koo duuueHT nepenaun ycuiamuTens, 0XBAYUCHHOTO 0OpaTHOM CBSI3bI0, IPU Pa3IMYHBIX CIIOCO-
0ax CHATHS U BBEACHUS HANPSDKEHUS 0OPaTHOM CBSI3H.

37. BnusHue oOpaTHOW CBS3M Ha YAaCTOTHYIO M (pa30BYIO XapaKTEPUCTHKH YCTPOMCTBA aHAJIOIrO-
BOH 00paboTKHK curHajioB. Mcnonb3oBanue 3Toro BiusHus 1711 BY Koppeknuu yCHIUTEIbHBIX YCTPOUCTB
(KOppeKIMHU B 00JIACTH MAJIBIX BPEMEH).

38. Briussare oOpaTHOM CBSI3U HA HEJIMHEWHBIC HCKAKCHHS W TyMbl, BOSHUKAIOIINE BHYTPH TETIN
o0OparHOii cBsI3U.

39. BnustHue oOpaTHBIX CBsA3CH Ha BXOIHBIC M BBIXOJHBIE COMPOTUBIICHUS YCTPONCTB aHAJIOTOBOM
00pabOTKH CUTHAJIOB.

40. TlpuumHBl CaMOBO30YXKICHHS YCTPOWCTB, OXBAYCHHBIX OTPUIIATEIHLHON OOpPaTHOW CBS3bIO,
3arac yCTOHYMBOCTH, MEpHI €¢ 00eCIIeUeHHs.

41. TlpuuuHBl CaMOBO30YXKICHHS YCTPOWCTB, OXBAYCHHBIX OTPUIIATEIHLHON OOpaTHOW CBS3bIO,
3arnac ycToHunBoCTH. CriocOOBI CHMXKEHHS OMACHOCTH CaMOBO30YXKACHHUS (Ha MpHUMEpe ONeparoHHOTO
YCUITHTEIIA).

42. O0OpatHas CBsI3b Uepe3 BHYTPEHHEE COMPOTUBICHHE MCTOUYHUKA MUTAHUS U CIOCOOBI YMEHB-
[ICHUS €€ BIUSHHUSL.

43.CpaBHUTH PEOCTATHBIN KacKa/l U SMUTTEPHBINA MOBTOPUTENb HA CPEHUX U BEPXHUX YACTOTAX.

44. N3 xakux cooOpakeHHi BHIOMPAETCS COMPOTUBIICHHE B IIETIH SMUTTEPA SIMHUTTEPHOTO MOBTO-
putensa? YUTo orpaHMUMBaET €ro 3HAYEHUE CBEPXY U CHU3Y?

45. YacTOoTHBIE UCKAXEHUS, MEPEXOHA XapPAKTEPUCTUKA U MCKAKECHUS TUIOCKOW BEPIIUHBI UM-
MYJIbCOB 3@ CYET EMKOCTH, IIYHTUPYIOIIEH CTaOMIN3UPYIOIIee COIPOTHBICHHE B LIeNH sMuTTepa. Kak u3-
MEHSIOTCS ATH UCKAKEHUsI IPU BBEACHUU B CXEMY SMUTTEPHOI BBICOKOYACTOTHOM KOPPEKLMHU U MOYeMy?
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46. IlosicHUTD 3MIOpaMU HaIPSKEHUS] M HAa YaCTOTHBIX XapaKTePUCTHKaX BOZHUKHOBEHUE HUCKaXKe-
HUU 32 CUET IeTH SMUTTEPHON TEPMOCTAOUIN3AIMH C ITYHTHPYIOMIEH EMKOCTBIO.

47. IlpuHuum paboThl SMUTTEPHON KOPPEKIUH (B TJIaHE YACTOTHBIX M B TUIAHE MEPEXOIHBIX Xapak-
TepucTUK).OrpaHdeHHs Ha BRIOOP MTyOMHBI 0OPAaTHOM CBSI3U, CBSA3aHHBIE C HEOOXOIUMOCTBIO MOTYYSHUS
YCWJICHUS U C 3aI1acoM I10 UMIIYJIbCY TOKa.

48. KoabdunmeHT ycuneHus kKackajaa ¢ SMUTTEpHOW Koppekimeld. CpaBHeHHE KOA(D(PHITMEHTOB
YCWJIECHUS U JUHAMMYECKHUX JUAa30HOB PEOCTATHOTO KACKaa M Kackajga ¢ SMUTTEPHON KOppeKLUeEl npu
OJINHAaKOBOM BBIXOJTHOM HAIPSKEHUU.

49. Ilpumepsl cxeM ¢ 0OpaTHBIMH CBA3sIMH. Da30MHBEPCHBIA KAaCKaJ C pa3/ielIeHHOW Harpy3KOM.
®da30MHBEPCHBIN KacKaJ ¢ IMUTTEPHOH CBsI3bt0. OcoOeHHOCTH paboThl (Ha30MHBEPCHOTO KacKaja ¢ YMHUT-
TEPHOH CBSA3bIO B YCHJIMTENSAX TOCTOSSHHOTO TOKA.

50. ITpoGnemsl mocTpoerus cxem YIIT mpsimoro ycuneHusl.

51. Apeiid nyns YIIT npsmoro ycuineHHs 1 CHXKEHHE €ro B TapalljieNIbHOW OaJaHCHOM cxeme.

52. PerynmupoBka ycunenus u BU xoppekuusa YIIT npu noctpoenun

ero Ha 0ase mapanienbHbIX OaJaHCHBIX CXEM.

53. VIIT c npeobpazoanuem. [IpuHIMn paboThl, ICTOYHUKH MTOTPEITHOCTH.

54. Ipuniun paboThl TOKOBOTO 3epKaia u ero npumeHenue B YIIT.

55. CBoiicTBa HICAUTHLHOTO ONEpaMOHHOTO ycuiuTens. CiiokeHue, BBlYMTaHue, YCUJICHHE, HHTE-
rpupoBanue U aupdepeHIupoBaHNE CUTHAIOB C MOMOIIBIO ONEPAMOHHBIX YCUJIHMTENCH. YTpaBlieHHE
(dhopMoi YaCTOTHOM XapaKTEPUCTHUKH.

56. CBoiicTBa peaJIbHOTO (HEM1€aIbHOT0) ONEPALMOHHOIO YCUIIUTEINS U UX YUYET IIPU IPOEKTUPO-
BaHuM ycTpoiicTB Ha UMC.

57. qunarpammsel bozge, uX 0COGEHHOCTH MPH OAHOTONIIOCHBIX M MHOTOIIOJIFOCHBIX KOA(PHUIIHEHTaX
nepenaun. Mcnonp3oBanue nuarpamMm bojie mpu olieHKe YCTOMYMBOCTH ONEPALIMOHHBIX YCUITUTEIICH.

58. TpeboBanus, NpeABABIIEMbIC K YCHIUTEIIM MOITHOCTH, UX Y4€T MPHU MOCTPOEHHH cxeM. Pe-
UMbl Pa0OTHI YCUIIMTEIbHBIX 3JIEMEHTOB B YCUIIUTEINSAX MOIIHOCTH.

59. CpoiicTBa IByXTaKTHBIX KackajoB. [locTpoeHne n NCnoap30BaHUE XapaAKTEPUCTHK Pa3HOCTHO-
ro TOKa.

60. bectpanchopmaTopHble YCUIUTEIN MOITHOCTH, CXEMBI Iepexoia OT HECUMMETPUYHOIO HC-
TOYHHKA CUTHAJIA K IBYXTAaKTHOMY BBIXO[Y.

14.1.6. Tembl J1a0opaTOpHBIX padoT
HccnenoBanue yCUIUTENBHOTO KacKa/ia Ha TIOCTOSIHHOM TOKE.
HccnenoBanne yCHIINTENIFHOTO KacKaia Ha IEPEMEHHOM TOKE.
HccnenoBanue cxeM peryIupoBOK YCUICHHUS (TAaCCUBHBIX U aKTUBHOM ).
HccnenoBanne Kackaia Ha TIOJIEBOM TPAH3HUCTOPE.
HccnenoBanue cxeM (a30MHBEPCHBIX KACKaOB.
HccnenoBanne cxeM Ha ONEpPaliOHHBIX YCHITHTEISIX.

14.1.7. Tembl KypcOBBIX IPOEKTOB (PadoT)
[IpoexTupoBaHue MIUPOKOIIOJIOCHOTO YCUIIUTENS
[TpoekTrpoBaHrE UMITYIBCHOTO YCUIIUTENS
IIpoexTupoBaHue yCUIUTEINS 3BYKOBBIX 4aCTOT

14.2. TpeOoBaHMSs K OLIEHOYHBIM MATepHAaJIaM /sl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st munr ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOTHU -
TeJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuma 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS TSI JIUI C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMHU
3JI0pPOBbsI 1 HHBAJIMJIOB

Kareropun Bupl 10N0THUTENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLICHKU
00y4aroLMXCsl MaTepHasoB pe3yabTaToB 00yUEHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[MpeumyIecTBEHHO MUCHMEHHAS
npoBepKa
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C HapymieHusiMu
3peHus

CobecenoBaHue 1O BOTIPOCAM K 3a4eTY,
OIPOC 0 TEPMHHAM

[TpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYATIBHO)

C HapymieHusiMu
OIOPHO-
JIBUTATEJILHOTO
anrmapara

Pemenne MMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHLIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOSATENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYH_[eCTBeHHO JUCTaHIIMOHHBIMUA
METOAaAMU

C orpaHuueHUsIMH TIO
00ILIEMETUITMHCKIM
IMOKa3aHUsIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOJaMH UCXOJISl U3 COCTOSTHUS
00y4aroierocss Ha MOMEHT IPOBEPKHU

14.3. Mertoauuyeckue peKOMEHIAUMH M0 OLEHOYHBIM MATEPUAJIAM JIJIfl JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muIp ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbSI U MHBAIMIOB TPEIyCMAaTpPUBACTCS 10-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUH OIIEHOUYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHsSI aCCHCTCHTOM 3aJJaHus BCIYX;

— NIPEOCTABJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [ TaKuX 0Oy4arommxcsi MpeayCcMaTpUBaeTCst JOCTYII-
Has opmMa mpeoCTaBICHHSI OTBETOB HA 3a/IaHUs, & IMEHHO:

- NICbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCITOJIL30BAHNEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHAE OTBETOB YCTHO.

[Ipoueypa olleHUBAaHUS PE3YIILTATOB OOYYCHUS JIMII C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3J10PO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TpeIyCMaTpUBaeT IperocTaBieHne nHdopmarun B popMax, aganTH-
POBaHHBIX K OTPaHMYCHHUSM HX 3[J0POBBS U BOCHPUATHS HHOOPMALIVH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

[Tpn HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS M MHBAIUIOB TIPOLIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHUST MOXKET IPOBOUTHLCS B HECKOIBKO ITAIOB.
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