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 0O0ydeHHS: OUHASA

Qakynerer: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: PTC, Kadenpa paguorexHn4ecKux CUHCTEM

Kypc: 2,3

Cemectp: 4, 5

Y4eOusiii mnan Habopa 2018 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 4 cemecTp 5 cemectp Bcero J2B107080%000
1 | Jlekuun 26 0 26 4acoB
2 |IIpakTHueckue 3aHATHS 32 18 50 4acoB
3 | JlaGopaTopHbie pabOTHI 16 0 16 JacoB
4 | KoHTpOJb caMOCTOSITENbHOM paboThI 0 8 8 4acoB
(KypcoBoii mpoeKT / KypcoBasi paboTa)
5 | Bcero aynuTOpHBIX 3aHATHI 74 26 100 4acoB
6 |CamocTtosTenpHas pabora 34 46 80 4acoB
7 | Bcero (0e3 sx3amMeHa) 108 72 180 JacoB
8 |IlogroroBka u caya 3K3aMeHa 36 0 36 4acoB
9 | OO0mas TpyI0eMKOCTb 144 72 216 4acoB
4.0 2.0 6.0 3.E.

DK3aMeH: 4 cemecTp
KypcoBoii mpoekT / kypcoBasi paboTa: 5 cemectp

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
VHdbopmaius o Biagesblie: Tomck 2018
OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucanus: 20.12.2017
VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokot Ne 11 oT « 26 » 6 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
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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

CornacosaHa Ha noptane Ne 35030 3



4 cemecTp 5 cemecTp

AynuTtopHble 3aHATUSA (BCETO) 100 74 26
Jlexuun 26 26

[IpakTnueckue 3aHATH 50 32 18
JlaboparopHbie pabOTHI 16 16

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

CamocTtosiTenbHas paboTa (Bcero) 80 34 46
BrinonHeHne KypcoBoro npoexra / KypcoBoi 46 0 46
paboThI

OdopmiteHre 0TYETOB 10 JIA0OPATOPHBIM 13 13 0
pabotam

[TpopaboTka JIEKIIMOHHOTO MaTepuaia 15 15 0
[ToaroroBka K NpakTUYECKUM 3aHATHUSM, 6 6 0
ceMuHapam

Bcero (0e3 ax3amena) 180 108 72
[ToaroroBka u ciava sK3aMeHa 36 36 0
OO0mmas Tpy10eMKOCTb, 4 216 144 72
3auetnbsle EanHunel 6.0 4.0 2.0

5. Coneprxxanue I1MCUMILTHHBI

5.1. Pa3aesnl AMCcHUIIMHBI M BUALI 3aHATHH
Paznensl AMCUUIIITMHBL U BUABI 3aHATUIN PUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl AUCIUIUIMHEL U BUIBI 3aHITHHA

= o = m T =
T o o) ° S o =t
o) o O asr O S = O =
; s s s 5o 2 0
HasBanus pa3nenoB AUCHUTUIHHBI & ) o, 82 e, o 2 2 =
2 4 ¢ B oz E3 -
o < ~ < o 0 o =
= = O |1 ag & g
4 cemecTp
1 BBeneuue 2 0 0 0 0 2 OIIK-9, TIK-
2
2 Tlokazarenu 1 XapakTEPUCTUKU yCH- 2 0 2 0 6 10 |OIIK-9, IIK-
JIUTETBbHBIX YCTPOUCTB. 2
3 AKTHUBHBIE JIEMEHTHI YCUIUTENb- 2 10 0 0 4 16 |OIIK-9, IIK-
HBIX KacKaJoB (TIOJIEBbIC U OUMOJISIP- 2
HBIE TPAH3UCTOPHI).
4 Kackazpl IpeBapuUTENBHOTO YCUIIE- 2 10 6 0 7 25 | OIIK-9, IIK-
HUA. 2
5 O0OpaTHbIe CBSA3M U UX BIUSHUE HA 4 12 5 0 7 28 |OIIK-9, IIK-
MoKa3aTeNu U XapaKTePUCTUKH aHaJIO- 2
TOBBIX YCTPOMCTB.
6 BbIxogHbIe KacKaabl yCTPONCTB aHa- 4 0 0 0 2 6 OIIK-9, TIK-
JIOTOBO# 00pa0OTKH CUTHAJIOB. 2
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7 YcunuTennu IOoCTOSSHHOTO TOKA. 4 0 0 0 2 6 OIIK-9, TIK-
2
8 OnepanoHHbIC YCUITUTEIN U UX 4 0 3 0 5 12 |OIIK-9, IIK-
IIPUMEHEHHUE. 2
9 IlepcieKTHBBI Pa3BUTHUS TEXHUKU 2 0 0 0 1 3 |OIIK-9, IIK-
aHAJIOTOBOM 00PaOOTKM CUTHAJIOB. 2
Hroro 3a cemectp 26 32 16 0 34 108
5 cemecTp
10 KypcoBoit npoekt 0 18 0 8 46 64 | OIIK-9, IIK-
2
Hroro 3a cemectp 0 18 0 8 46 72
Hroro 26 50 16 8 80 180
5.2. Coaep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIIASIM)
ConeprkaHne pa3IesoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEACHO B Tabmwmie 5.2.
Tabmuma 5.2 — ConeprkaHue pa3faesnoB JUCHUIUIMH (10 JIEKIHSIM)
3 =
Q ==t
g O
]
HasBanus paznenos ConepxaHue paziesoB JUCHUIUTUHBI (IO JIEKLIUSAM) z - &5
o E
2 22
o Q <
= S
4 cemecTp
1 Brenenue Onpenenenre aHAJIOTOBBIX yCTpoucTB. [IpuHInIBI NX 2 OIIK-9,
MOCTPOEHUS, 0COOCHHOCTH (PYHKIIMOHUPOBAHUS U 00- [K-2
JIACTU IPUMEHEHUS. YCHINTEIbHBIE YCTPOMCTBA U X
MECTO B YCTpOICTBax aHAJIOroBOi 00pabOTKM CUTHA-
noB. Kimaccudukanus ycuanTenbHbIX YCTPOHCTB. -
Kpatkuit ucropuyeckuii 0030p pa3BUTHS aHATIOTOBOI
JJIEKTPOHHOM TEXHUKHU. TEeHIEHIINN €€ pa3BUTHSL.
Uroro
2 Ilokazartenu u DyYHKIIMOHATIbHAS CXEMA YCUIIUTEIIBHOTO YCTPOWCTBA, OIIK-9,
XapaKTEePUCTUKU Ha3zHaueHue ee neMeHToB. Koo uuument nepenayn. [K-2
YCHJINTENBHBIX KoapunmeHnt ycunenus no HarpspKeHUIO U 10 MOUI-
YCTPOMCTB. HOCTU. AMIUTMTYIHO-YaCTOTHAS!, aMIUIUTYIHO-(pa30-

Bas U IIEPEXO/IHAs XapaKTCPUCTUKHU. J[MarpaMMbl
Bone. YactorHsle u (hazoBbie HcKakeHH. MckarkeHHs
IIPSIMOYTOJIbHBIX UMITYJIbCOB, BHOCUMBIEC KBa3UIMHEH-
HBIM YCWJINTEJEM, UX CBSI3b C YACTOTHBIMU UCKAKEHHU-
SMHU. YCIIOBHsI HEHCKKCHHOM IIEpejadyl CUTHAJIOB.
Bxonnble 1 BeIXOAHBIE TapamMeTpsl. HennHensle ue-
KaXXEHUS M CIIOCOOBI UX OLEHKH. AMIUIUTY/IHAS Xa-
pakTepUCTUKA, AMHAMUYECKUN AUANA30H CUTHAJIOB U
YCTPOMCTB aHAJIOTOBOM 00paboTKH curHanoB. Koad-
¢unMeHT none3Horo aeiicteus.Pazdbuenue yctpoii-
CTBa Ha Kackajapl. OnpenesneHne nokasaTeyie u xa-
PaKTEPUCTUK MHOTOKACKaJHOTO YCTPOMCTBA 110 IOKa-
3aTeJIsIM U XapaKTepUCTHKaM ero kackaaos. "CyMm-
MHUpPOBaHUE" YaCTOTHBIX UCKAKEHUI U UCKAKECHUM
MIEPEXOAHBIX XaPaKTEPUCTHUK.
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Htoro

3 AKTHUBHBIE 3JIEMEHTHI
YCUJIUTEJBbHBIX KacKaJl0B
(mosieBbIEe ¥ OUTIOISIPHBIC
TPaH3UCTOPHI).

CxeMbl BKITIOYEHUS] aKTUBHBIX 3JIEMEHTOB. JKBUBA-
JICHTHBIE CXEMbI aKTUBHBIX 3JIEMEHTOB. BxonHbIe 1
BBIXO/IHBIE COTIPOTHBIICHHUS U eMKOCTH Pa3JIMIHbIX
cxeM BKJItoueHus. Kiaccol paboThl yCHITUTEIbHBIX
3JIeMEeHTOB. /[luHaMHUYecKie XapaKTepUCTUKH aKTHB-
HBIX 3JIEMEHTOB IS IOCTOSIHHOTO U TIEPEMEHHOTO TO-
KOB, UX IIOCTPOEHUE U Ucnosb3oBanue.Llenu nura-
HUSl, 00ECTICUNBAIOIINE PEKUM PaOOThI TPAH3UCTOPOB
10 MMOCTOSTHHOMY TOKY. 3HaY€HHUE 3TUX LEeTen s cTa-
Owm3anuy paboThl YCTPOMCTB aHAIOTOBOM 00pa-
60TKM curHanoB. Ctabunn3anus pexuma padoThl
TPAH3UCTOPOB C MOMOIIIBIO LIE€TIeH, COITPOTUBIICHHE
KOTOPBIX U3MEHSETCS IPU U3MEHEHUHU TEMIIePaTyphI;
cTabunu3anus pekuMa ¢ IoMOLIbI0 OTPUIATEIbHON
00paTHOH CBSI3M (KOJJIEKTOPHAs, SMUTTEPHAS U KOJI-
JIEKTOPHO-IMUTTEpHAs cXeMbl cTabunuzanun).l'enepa-
TOPBI CTAOMIILHOTO TOKA U CTAOMIIBHOTO HANPSHKEHUS
Y UX UCIOJIb30BaHUE JIJIs oOecrieueHus: cTaduin3anuu
pexxuma tpansuctopos.lIpumenenne 9BM s pacue-
Ta TePMOCTAOUITU3ALIUY.

Hroro

OIIK-9,
I1K-2

4 Kackasl
MPEABAPUTEITHLHOTO
YCUJICHHUSL.

TpeOoBanusi, npenbsBIIsiEMbIE K KaCKaJlaM IpeiBapu-
TEIBHOIO YCUJIEHUS], U OCOOCHHOCTHU UX aHaJIM3a, CBsI-
3aHHBIE C MaJIbIM YPOBHEM BXOJHOI'O CUTHAJA, IPU
KOTOPOM CIIpaBeJINBbI KBa3WIMHEWHbIE SKBUBAJICHT-
HbIE CXEMBbI AKTUBHBIX J1€MEHTOB.l [puMeHenune 3kBu-
BAJICHTHBIX CXEM I aHAJIM3a KacKa/10B IIpeBapu-
TEJIBHOTO YCUJICHHS. YTIPOLIEHUE SKBUBAJIEHTHBIX
CXE€M JIJIsl pacyeTOB, HE CBA3AHHBIX C IPUMEHEHUEM
OBM.VYceunnrenbHble KacKaabl C TPaH3UCTOpPaMH,
BKJIFOYCHHBIMHU C OOIIIUM SMUTTEPOM (MCTOKOM). Peo-
CTaTHBIM KacKajl, ero NIpUHIUINAIBHAS U SKBUBAJICHT-
Hasl CXeMbl, Ha3HaueHue 31eMeHToB. Koaddunnent
YCUJICHHUSI, YACTOTHBIE U (pa30Bble XapaKTEPUCTUKU B
00J1acTH BEPXHUX YaCTOT U MEPEXOAHbIE XapaKTepH-
CTHKH B 00JIACTH MaJIbIX BPEMEH, IJIO0IIA/lb YCHICHHS,
UMITYJIbCHASI TOOPOTHOCTH Kacka/ia i MHOTOKACKaIHO-
ro ycunuresns. ] [puHIuIbEl BBICOKOYaCTOTHOM KOPPEK-
1uH (KOppeKLHU UCKAKEHUH B 001aCTH MabIX Bpe-
MeH).HacToTHbIe U (a30Bble UCKAXKEHUS B 00JIacTH
HIKHHUX 4aCTOT U MCKAKEHUS TUIOCKOM BEpIIMHBI UM-
IIyJbCa, BOSHUKAIOIKE B PEOCTaTHOM Kackazae. Hus-
KOYaCTOTHas KOppeKLUs (KOPPEKLIHS HCKAKEHUM
IUIOCKOM BepIIMHBI UMIYNbcoB). Ilpumenenue ycunu-
TEJIbHBIX 3JIEMEHTOB, COCTOSIIIUX U3 HECKOJIBKUX
TPaH3UCTOPOB (COCTaBHBIE TpaH3UCTOPHI). Onpenerne-
HUE TTapaMeTPOB U XapaKTEePUCTUK COCTaBHBIX TPaH-
3MCTOPOB 110 NTapaMeTpaM U XapaKTepUCTHKaM BXOJ-
IIMX B HUX JIEMEHTOB.

HUroro

OIIK-9,
[IK-2

5 OOpaTHbIe CBS3U U UX

OcHOBHBIE TIOHATHSI, CBSI3aHHBIE C O0IIEH Teopuei

OIIK-9,
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BJIMAHUC HA IIOKA3aTCIN U
XapaKTCPpUCTUKH
AaHaJIOT'OBBIX YCTpOﬁCTB.

oOpatHbIX cBs3eil. Kinaccudukanus oOpaTHBIX CBS3EH,
oTpejieNieHUE WX BUIA B cxeMe. BiusiHre oOpaTHBIX
CBsI3€ll Ha OCHOBHBIE MMOKA3aTENN U XapaKTePUCTUKU
YCHJIUTENBHBIX U APYTUX aHAJOTOBBIX YCTPOUCTB (KO-
b purmenT nepenaun, kKo3PGUIMESHT YCUICHHS, CTa-
OWIILHOCTH ITAPAMETPOB, BXOTHOE U BBEIXOHOE COTIPO-
TUBJICHUS, TUHEWHbIE U HETMHEWHbIE HCKAKEHUS).
VYCToiunBOCTh YCTPOUCTB, OXBAUEHHBIX 0OpaTHON
CBSI3bI0, cIIOCOOBI 0OecnieueHus yctolnunBocth. [1apa-
3UTHBIE 00paTHBIC CBsi3U. CBS3b Uepe3 BHYTPEHHEE
COTNPOTHUBJICHHE UCTOYHMKA nUuTaHus. [Ipumepsl cxem
C OOpaTHBIMHU CBSI3SIMH. Y CHIIUTETBHBIN KAaCKaJ ¢ TPaH-
3UCTOPOM, BKJIFOUEHHBIM C OOIIUM KOJUIEKTOPOM (CTO-
koMm). [Tokazarenu u XapakKTepUCTUKH SMUTTEPHOTO
(ucTokoBoro) mosroputess. O0IacTH MPUMEHEHHU -
s.PerynmupoBka yCuIeHHS B KacKaiaX MpeaBapuTeIib-
HOTO YCHJIEHUSI C TIOMOIIBIO [IENU 00paTHOM CBA3H
(cpaBHEHUE CO CXeMaMU IMTACCUBHOMN PEryIMPOBKU
YCHUJICHUS), BIUSHUE CXEM PETYIUPOBKH YCUICHUS Ha
OCHOBHBIE ITOKA3aTEIIH.

Htoro

I1K-2

6 BrIxomHbIe KacKaJIbl
YCTPOMCTB aHAJIOTOBOM
00pabOTKH CUTHAJIOB.

TpeboBanus, npeabsaBIsieMble K BBIXOAHBIM KacKasiaM,
1 0COOEHHOCTH pacueTa, 00yCIIOBIEHHBIE HCIIOIb30-
BaHUEM OOJIBIIOTO y4yacTKa JUHAMUYECKHX XapaKTe-
PHUCTHUK, HETUHEHHOCTh KOTOPOT'O HEOOXOUMO YUH-
ThIBaTh.BbIOOP TPaH3UCTOPOB ISl OKOHEUYHBIX KacKa-
JI0B. YUeT CKBaXHOCTH UMITYJIbCOB MPH OOJIBILION aM-
IJIUTYJE CUTHAJA.

Hroro

OIIK-9,
[1K-2

7 Yeunurenu
IOCTOSTHHOTO TOKA.

[TpoGiemMbI MOCTPOEHHS CXEM YCHIIUTENEH C HEeTo-
CpEACTBEHHOH CBSI3bIO KAaCKa0B U UX perienue.{ud-
(hepeHIManbHbIN YCUITUTENbHBIN Kackan. Koadduim-
eHT ycuieHus no auddepennnansHoMy v cUH(pa3HO-
My CHTHajaM. PerynipoBka yCuiieHHs ¥ TPUMEHEHHE
BBICOKOYAaCTOTHOH Koppekinu auddepeHnnanbHbIX
kackaoB.Ilepexon K HECUMMETPUIHOMY BBIXOTY.

HUroro

OIIK-9,
[K-2

8 OnepaunoHHbIe
YCHIIUTEIH U UX
MIPUMEHEHHUE.

CBolicTBa UJ1€aIbHOTO ONEPAL[MOHHOTO YCUIJINTEISL.
Hcnonb3oBaHne ONepaniMOHHbBIX YCUIIUTENIEH ISl YCH-
JIEHUS, CJIOKEHMSI, BHIYMTAHUS, UHTETPUPOBAHMUS,
nuddepennrpoBanus U orapuMUpPOBaHUS CUTHA-
noB. Komnaparopsl. AKTHBHBIE (QUIBTPBI U CLIOCOOBI
(hopMHUpPOBaHUS YACTOTHBIX XapaKTEPUCTUK Ha orepa-
LMOHHBIX yCHINTENSIX.OCHOBHBIE MIOKA3aTEIN pealb-
HBIX OTNEpaIMOHHBIX ycunuTenei. CABUTH HYIIS BbI-
XOJTHOTO HaNpsDKeHUs U UX KomreHcanusa. Obecneye-
HH€ YCTOWYMBOCTH ONEPALMOHHBIX YCHIIUTENEH,
OXBA4YEHHBIX ITyOOKOW OTpHUILIATETbHON 00paTHOI CBS-
3b10. Mcnionb3oBanue auarpaMmbl bojie s oleHku
I'PaHULl yCTOMUMBOIO YCUJICHUS. Y CUIIUTENN IEPEMEH-
HOTO TOKa Ha OTNEPAIlMOHHBIX YCUITUTEIISAX.

OIIK-9,
[IK-2
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Htoro

9 IlepcniekTHBBI pa3BUTUS
TEXHHUKH aHaJOTOBOM
00pabOTKU CHTHAJIOB.

Hcnonp30BaHne HOBOM TEXHOJIOIMH U HOBBIX aKTHUB-
HEIX 2JIeMEHTOB 1 ocBoenusd CBU-nuamazona.
Pacmmmpenune nunamuyeckoro auanasona CBU-ycunu-
Tesneid. CriocoObl MOCTPOEHUS CXEM JJISl YBETUYCHUS
OTJIaBa€MOM B Harpy3Ky MOLIHOCTH. banaHCHBIE cxe-
MblI ycuiieHus. [IpoGrieMbl MOCTpOeHUs CXeM YCHITH-
TEJIEW C HEMOCPEACTBEHHOM CBSI3bIO KACKaI0B U UX
pemenue.J[uddepeHuanbHbIi YCUIUTEIBHBIA Kac-
kaz. Koagdumnuent ycuienus no nudepeHnuaabHo-
My U cuH(pa3HOMY CUTHaNIaM. PerynupoBka ycuneHus
Y IPUMEHEHUE BHICOKOYACTOTHON KoppeKimu qudde-
peHIMAIbHBIX KackaaoB.llepexon Kk HECUMMETPUYHO-
MY BBIXOZY.

OIIK-9,
I1K-2

Hroro 2
Hroro 3a cemectp 26
Hroro 26

5.3. Paznenbl AUCHUILIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TPeabIy IUMH)

U 00ecreuynBaeMbIMU (HOCJIeIlleIIII/IMI/I) AUCHUIIIMHAMHA

Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3M C 00€CTICUMBAOIIMMU (MTPEABIAYIIUMA) H
obecnieunBaeMbIMU (TTOCJIEIYIONUMHI ) AUCITUTUIMHAME TPEICTABIEHBI B TabmuIe 5.3.
Tabmua 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

HaumeHnoBanue nuciuIming

Ne paznenoB qaHHON AMCHUILIINHBL, 71 KOTOPBIX HEOOXOAUMO H3y4YeHHE
00eCIIeunBaIOIINX U 00ECIEYNBAEMBIX TUCIUILINH

1 2 3 4 5 6 7 8 9 10
[IpeamecTByrOmMME TUCITUATIIUHBI
1 CxemoTexHHKa aHAJIOrO-
BBIX 3JIEKTPOHHBIX + + + + + + + + + +
YCTPOMCTB
2 OCHOBBI TEOPUH LieTIEH + + +
3 PagnoTrexHUYECKHUE 1IETH n n n N n n
Y CUTHAJIBI
[Tocnenyromuye TUCITUTIITUHBI

1 CxemoTexHHKa aHAJIOTO-
BBIX 2JIEKTPOHHBIX + + + + + + + + + +
YCTPOMCTB

5.4. CooTBeTcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX PH U3YYCHUHU AUCUMIIMHBI, M BU/10B 3aHATHI
CootBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MIPU U3YYEHUHN JUCIHUIUIUHBL, U BUIOB 3aHS -

THH
< Bunnl 3angatuit
= —
= . &y :
2 : 5 9 = g ©
5 % © . E o, OPMBI KOHTPOJIA
= = = S < S
S =% IC:? [l <
~ = (&) @]
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OIIK-9 + + + + + KonTponpHas padora,
JlomarntHee 3aganue, JK-
3ameH, [IpoBepka
KOHTPOJIBHBIX paborT,
OtyeT mo nabopaTopHOU
pabote, Onpoc Ha 3aHs-
THUSX, 3alIUTa KYpPCOBBIX
MIPOEKTOB / KypCOBBIX
pabor, Tect, OTuer o
KypCOBOMY TPOEKTY /
KypCOBO#i paboTe

I1K-2 + + + + + KontponwHas padora,
JlomarHee 3amanue, K-
3ameH, [IpoBepka
KOHTPOJILHBIX padoT,
Otuet o nmabopaTopHO
pabote, Onpoc Ha 3aHs-
THUSX, 3alUTa KYPCOBBIX
MPOEKTOB / KyPCOBBIX
pabort, Tect, OTueT mo
KypCOBOMY TIPOCKTY /
KypcoBoii pabote

6. UaTepakTHUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHoBaHue 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
4 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,
IpeABAPUTEIBHOTO HOM ToKe.lccneioBaHNe CXeM peryaMpoBOK yCule- [1K-2
YCHJICHUSL. HUS (TACCUBHBIX U AKTUBHOM).
Hroro 6
5 OOparnble cBs3u ¥ UX | MccremoBanue Kackaia Ha mmojieBoM TpaH3ucrope.c- 5 OIIK-9,
BJIMSIHUE Ha TIOKA3aTeNu 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
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Hroro 16
8. [IpakTHyeckue 3aHATHS (CEMUHAPHI)
HaumeHoBaHMe MpaKTUYECKUX 3aHATUHN (CEMUHApOB) MpuBeeHO B Tabnuie 8.1.
Tabmuma 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)
5 ]
2 =
3 =
2 = 5
HasBanus paznenos HaumeHoBaHue MpakTHUECKUX 3aHATUIN (CEMHHAPOB) zF &5
o) S E
=X g =
2 o 2
= S
4 cemectp
3 AKTHUBHEBIC DJIEMEHTHI PesxuM akTHUBHBIX DJIEMEHTOB, CXEMBI CTAOMIM3aIlUN 10 OIIK-9,
YCUJIUTEIIbHBIX KACKAJ0B |pexkuma, ux pacuet.[locTpoeHue u ucnoiab30BaHue [K-2
(moneBble U OUTIONSAPHBIE | TMHAMUYECKUX XapaKTEPUCTUK
TPaH3UCTOPHI).
PAH3HCTODEI) Hroro 10
4 Kackajipl BxonHble 111 aHAJIOTOBBIX JJIEKTPOHHBIX YCTPOMCTB, 10 OIIK-9,
TPEABAPUTEIIHLHOTO MOTEHIIHOMETPUUECKUE CXEMBI PETYIMPOBKHU yCHUIIE- [1K-2
YCUJICHHUS. Hus.PeocTaTHbIif Kackaj Ha MOJIEBOM M OUTIOISIPHOM
TpaH3UCTOPAX
Hroro 10
5 OOparsble cBs3u M uX | OnpenencHue BUaa oOpaTHBIX CBsi3ei.Pacuer cxeM ¢ 12 OIIK-9,
BJIMSIHUE HA TIOKA3aTeN U | OOpaTHBIMU CBSI3SIMH. [K-2
XapaKTEPUCTHKH Viroro 12
AHAJIOTOBBIX YCTPOMCTB.
Hroro 3a cemectp 32
5 cemecTp
10 KypcoBoit mpoekt CocraBienue 0JIOK-cXxeM ycunteneit. Pactipenenenue 18  |OIIK-9,
HCKaXEHUU MEXy LensMu.PacueT oTaenbHbIX KacKa- [1K-2
noB.Pacuer perymupoBok.Pacuer pesynsTupyronmx
XapaKTePUCTUK
Uroro 18
Hroro 3a cemectp 18
Hroro 50

9. CamocTrosiTesqibHasi padoTa

Bunasl camocTosiTenbHOI paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETCHIIUU MTPEICTABICHHI B

tabiune 9.1.
Tabmuua 9.1 — Buasl caMOCTOSATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
3 =
2 = =
) O =
Bunel camocTosTeIbHON & > 0
HasBanus paznenos 57 = ®opMbI KOHTPOJIS
paboThI g s 2
=S g2
a o g
= S
4 cemecTp
2 Iloka3zarenu u [TpopaboTka JIEKITMOHHOTO 2 |OIIK-9, | Ompoc Ha 3anatusx, Ot-
XapaKTEePUCTUKU Marepuaa [IK-2 4eT 1o 1abopaTopHoil pa-
YCUJIMTEIIbHBIX OQOPMIICHHE OTHETOB 11O 4 oore, Tect
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YCTPOMCTB. nabopaTtopHbeIM paboTam
Hroro
3 AKTHBHBIE 3JIEMEHTHI [ToaroroBka k mpakTuue- OIIK-9, |Omnpoc Ha 3ansaTusx, Tect
YCHJINTEIBHBIX KACKAJI0OB | CKAM 3aHATHUSIM, CEMUHA- [1K-2
(mosieBbIe ¥ OUTIOJSIPHBIE | paM
TPaH3UCTOPHI).
PaH3HCTOPEI) [TpopaboTka JIEKIIMOHHOTO 2
Marepuaa
Hroro
4 Kackagnl [ToaroroBka k mpaxkTuye- OIIK-9, |JlomamiHee 3a1aHue,
MIpEeABAPUTEILHOTO CKHUM 3aHSATUSIM, CEMHHA- [1K-2 KontponpHas pabdora,
YCUJICHUS. pam Ompoc Ha 3ausTusax, OT-
[TpopaboTka TeKIHOHHOTO 2 geT n<2rna60paTopH0H pa-
T T
Mmarepuana oTe, lec
OdopmieHre 0T4ETOB IO 3
J1ab0paTOPHBIM paboTam
Hroro
5 OOpaTHbIe CBS3U U UX [ToaroroBka Kk mpakTuue- OIIK-9, JloMamHee 3aganue,
BIIMSIHHAE HA MMOKA3aTENN U | CKUM 3aHATHUSAM, CEMUHA- [K-2 KontponsHnas padora,
XapaKTEePUCTUKU pam Omnpoc Ha 3ansaTusx, Ot-
HaJIOTOBBIX YCTPOMUCTB. 4eT 110 JI TOpPHOM pa-
aHaJioro ycerpouce [TpopaboTka JIEKITMOHHOTO 2 6e (21“ abopatopHoii pa
Marepuaia oTe, lect
OdopmiieHne 0T4ETOB 1O 3
nabopaTopHbIM paboTam
Hroro
6 BpixomHbie KacKajbl [IpopaboTka JIEKIIMOHHOTO 2 |OIIK-9, | Ompoc Ha 3anatusx, Tect
YCTPOMCTB aHAJIOTOBOM Marepuala [1K-2
00pabOTKU CHTHAJIOB. Vitoro
7 Yeunurenu [IpopaboTka TeKIHOHHOTO OIIK-9, |Omnpoc Ha 3ansTusx, Tect
TIOCTOSTHHOTO TOKA. marepuaia [1K-2
Hroro
8 OnepanoHHbIE [TpopaboTka JIEKITMOHHOTO OIIK-9, |KouTtponbHas pabora, OT-
YCUJIUTEIN U UX Marepualia [IK-2 4eT 10 J1JabopaTopHOil pa-
TPUMCHCHHC. OdopmieHre 0TYETOB 10 3 Gore, Tect
nabopaTopHBIM paboTam
Hrtoro 5
9 TlepcriekTuBbl pa3BuTus | [IpopaboTka JIEKITMOHHOTO 1 OIIK-9, |Tect
TEXHUKU aHAJIOTOBOU Marepualia [1K-2
00pabOTKH CUTHAJIOB. Vroro |
Hroro 3a cemectp 34
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MEHa
5 cemecTp
10 KypcoBoii mpoekt Brinosnnenune kypcoBoro 46 |OIIK-9, |3ammMTa KypCOBBIX MPOEK-
poeKTa / KypcoBoit pabo- [1K-2 TOB / KypcOBBIX pabor, Ot-
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ThI YeT 10 KYpCOBOMY IPOEK-
Hroro 46 Ty / KypcoBoii pabore,
Tect
Hroro 3a cemecTp 46
Hroro 116

10. KypcoBoii mpoekT / KypcoBasi padota
TpynoeMKoCTh ayTUTOPHBIX 3aHATUH U (GOPMUpPYEMbIE KOMIIETEHIIMN B paMKaX BBINOJIHEHUS Kyp-
COBOTO MPOEKTa / KypcoOBOM paboThI pecTaBiieHbl Tadmuie 10.1.
Tabmuua 10.1 — TpynoeMKoCTb ayJUTOPHBIX 3aHATUN U (pOpMHUpYEMBbIE KOMIIETEHLIN B paMKaX BBIIIOJIHE -
HUSI KypCOBOTO IIPOEKTa / KypCcOBOM pabOThI

g v
= 2 E
2 = =
2 > 5
HanmenoBanue ayquTOpHBIX 3aHATUI s &5
o E
= 2 =
e <
~ S
5 cemecTp

Brinaua 3apanuii, pazoop 3aganuii, TpeboBaHuM, BbI1ada HEOOXO- 8 OIIK-9, TIK-2

JMMOT0 MaTepHaja, KOHCY/IbTallui Ha pa3HbIX dTanax padoTsl, 3a-

IIMTa KYPCOBBIX ITPOEKTOB

Hroro 3a cemectp 8

10.1. TeMbI KypCOBBIX IPOEKTOB / KyPCOBBIX padoT
[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KYPCOBBIX paboT:
— 1. IlpoexTupoBaHue MHPOKOMOJIOCHOTO YCHIUTEIS
— 2. IIpoextupoBaHue UMITYJIbCHOIO YCUIUTENSA
— 3. [IpoextupoBaHue yCUIUTEINS 3BYKOBBIX YAaCTOT
— 4. [IpoexkTupoBaHue yCUIUTEIS TOCTOSHHOTO TOKA

11. PeiiTuHroBasi cucreMa JJisi OllEHKHU YCIIeBAeMOCTH 00y4arouuxcsi

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banipHbIe OLIGHKH TSI JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
. MaxkcuManbHbIN MaxkcumMalbHBIN
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JESITENbHOCTH mexnay 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEI| cemecTpa
4 cemecTp
KonTponbHas pabota 8 8 8 24
OTuet no nabopaTopHOii 8 8 8 24
pabore
Tect 6 8 8 22
Hrtoro makcumyM 3a nepu- 22 24 24 70
on
OK3aMeH 30
Hapacraromum utorom 22 46 70 100
5 cemectp
3anmTa KypCcoBbIX ITPOEK- 50 50
TOB / KypCOBBIX paboOT
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OTyer 1o KypcoBoMy 20 30 50
MPOEKTY / KypcoBOit pabo-

TE

Hroro makcumyM 3a nepu- 20 30 50 100
on

Hapacraromum ntorom 20 50 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[TepecueT 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBeH B Tadymie 11.2.
Tabmuia 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basnel Ha 1aTy KOHTPOJIBHOUW TOYKHU Onenka

> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5

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

4
Ot 60% 1o 69% ot makcumasibHON cymMbl OaiioB Ha aaty KT 3
2

< 60% oT MakcuMabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeT cymMMBbI 02/1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMbl OallJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIIEHKY NpEJCTaBleH B TabHIe
11.3.

Tabmuma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXTYHAPOIHYIO OIICHKY

Urorosas cymma 0asios,

Onenka (I'OC) YYHUTBIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

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

4 (xopor11o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBrneTBOpHUTENBHO)

3 (yZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (HocpecTaerio)
2 (seynoBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (HeynoBIETBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecTieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. B.H. [TaBnoB, B.H. Horun «CxemoTexHUKa aHAJIOTOBBIX JEKTPOHHBIX YCTPOUCTB», M., T0-
psuast muHus — Tenexom, 2005, 320 c. (manuuue B Oubmuoreke TYCVYP - 53 5k3.)

12.2. lonostHUTEILHAS JIATEPATypa
1. A.B. lllapanoB «DJIeKTpOHHBIE IENU U MUKPOCXEMOTEXHUKA», 4acTh | «AHaiororas cxemo-
texauka», Tomck, 2003, 160 ctp. (Hanmuue B Oudmuoreke TYCVYP - 179 3k3.)
2. JI.W. lapeirnHa «YcuImTenbHbIE yCTporcTBay, ToMck, 1976, 412 ¢. (Hannyue B OuOIMOTEKE
TYCVYP - 98 5k3.)
3. T'.C. Upikun "YcunurensHbie ycrpoiictBa", M., CBssb, 1971, 367 c. (Hanuuue B OMOIMOTEKE
TYCVYP - 59 5k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs
1. COopHMK 3a/1a4 MO yCWIHTEIbHBIM ycTpoicTBaM: YueOHoe mocobue / [lapeiruna JI. U. -
2012. 116 c. PekomeH10BaHO ISl IPAKTUYECKUX 3aHATUN U CaMOCTOSATENbHON paOoThl. [DJIEKTPOHHBIN
pecypce] - Pexxum moctyna: https://edu.tusur.ru/publications/753 (nara oopamenus: 28.06.2018).
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2. CXeMOTEeXHMKA aHAJIOTOBBIX AJIEKTPOHHBIX YCTpoiicTB: JlabopaTtopHbiit mpakTukyM / [llapsiru-
Ha JI. U. - 2012. 63 c. [DnexkrponHsIii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/754
(mata obpamenus: 28.06.2018).

3. (CXemMOTexXHHMKa aHAJIOTOBBIX AIEKTPOHHBIX YCTPOUCTB: YueOHO-MeToauueckoe mocooue / [la-
peiruHa JI. U. - 2012. 87 c. ConepKuT pekoMeHAaluK 10 BBINOJIHEHNUIO KYpCOBOIO IPOEKTa [DIEKTPOH-
HBIHN pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/755 (nata oopamenus: 28.06.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSl U MHBAJIHMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALIIH.

JL1s1 JIMI ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIEHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccnonabHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIC CHCTEMbI

1. Tlpum u3yyeHUM AUCLUIUIMHBI PEKOMEHAYETCS UCII0JIb30BaTh 0a3bl JAHHBIX, MH(POPMALIMOHHO-
CIPAaBOYHBIE W  IIOMCKOBBIE  cucTeMbl, K  koroppiMm y TYCVYPa  ectp  pmoctyn
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenune

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00eceYeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILEro KOHTPOJIS U MPOMEXYTOUHON aTTeCTallMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHoIl meOenbto. MMeroTes
JIEeMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIe TeMaTHIeCKue Ui-
JIOCTPALMHU 110 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TeXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

VYuebHas maboparopusi HHPOPMAITMOHHBIX TEXHOJIOTUIA

yueOHasi ayuTOpus ISl IPOBEICHHS 3aHIATUI PAKTUYECKOrO THIA, yueOHast ayIuTOpHUs IS TIPO-
BE/ICHUS 3aHATHH JJaOOPAaTOPHOTO TUIIA, IOMEIIEHHUE JUIsl KypCOBOIO MPOEKTUPOBAHUS (BBIMOJIHEHUS KYyp-
COBBIX PaboT)

634034, Tomckas obnactb, . Tomck, Bepmmauna ynuna, 1. 47, 423 ayn.

Onwucanue uMeroierocs 000pyI0BaHuUs:

- Jlocka maruutHo-MapkepHasi BRAUBERG;

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

- [Ipoextop NEC «M361X»;

- CuctemusIit 670K (16 mT.);

- Monutops! (16 mr.);

- Kommnsrorep;

- Kommuiekt cienmanusupoBanHoi yueOHoOW MebOenu;

- PaGouee mecTo mpemnoaBares.
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[TporpamMHOe obecrieueHue:

— AVAST Free Antivirus

— Microsoft PowerPoint Viewer
— OpenOftice

13.1.3. MaTepuabHO-TEXHHYECKOE M IIPOrpaMMHOe olecredeHue 15 J1a00paTopHbIX pador

VYuebHast naboparopust HHOOPMAIIMOHHBIX TEXHOIOTUN

ydeOHast ayuTOpHs ISl IPOBEICHHSI 3aHITHH PAKTUIECKOTO THIA, ydeOHast ayIuTOpHs IS TIPO -
BE/ICHUS 3aHATHH 1JaOOPAaTOPHOTO TUIIA, TIOMEIIEHHE JUIsI KypCOBOTO NMPOEKTUPOBAHUS (BBIMOJIHEHHS KYp-
COBBIX padoT)

634034, Tomckas ob6macts, T. Tomck, Bepmnnuna ynuua, a. 47, 423 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- locka marautHO-MapkepHass BRAUBERG;

- LMC-100103 Dxkpan ¢ snextponpusogom Master Control Matte 203*203 cm White FiberGlass,
yepHast Kaiima 110 IepuMeTpy;

- IIpoextop NEC «M361X»;

- CucreMHbIit 6710k (16 1mT.);

- Mounutops! (16 mrt.);

- Kommnsrotep;

- Kommnekr cnenunanuzupoBanHol yueOHOI mebenu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMmHoe obecrnieueHue:

— AVAST Free Antivirus

— Microsoft PowerPoint Viewer

— OpenOftice

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
st camocTosTeNbHOM pabOThl HCIONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PaCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimanna ynuia, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:

- yueOHast Mme0erb;

- koMnbroTepsl Ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOJKIIOUYEHbI K ceTh «/HTepHeT» U 00ecrneynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dopMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOro obecredeHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHre TUCHUIIIHHBI VIS JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTIAMMU 3IIOpOBbSI N UHBAJINIA0B
OcBO€HUE NUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOKHOCTSMHU 3/0POBbSl U WHBAIWJAMU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB OOYUEHHUS OOIIETO U CIICIIMAIbHOTO Ha3HAUCHUSI.
[Tpu 3aHATHAX ¢ OOYUAIOLUMHUCS ¢ HAPYIIEHHUSIMH CJIyXa MPEeIyCMOTPEHO UCTIOIb30BaHHE 3BYKO-
YCUJIMBAIOLEH anmapaTypbl, MyJIbTUMEAUWHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/nepesa-
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4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CHCTEMBI MTPEToiaBaHus il 00YJatOLTHXCsI
C MHBAJIMIHOCTBIO, TOPTATUBHON MHIYKIIMOHHOMN CUCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecsi ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYILIEHUSIMH 3PEeHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JICKIMOHHBIX U YUeOHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jnaud yaeOHOM MHGPOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHOW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUIHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHbI

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

14.1.1. TecToBBIE 3aaHUA

1.. B KakoM MOJIOKEHUH PEryNsATOpa YCUICHHUS YaCTOTHbIE NCKaXXEHUSI HAa BEPXHUX YaCTOTaX Mak-
CUMaJIbHBI (33/1aHKE TI0 cxeme)?

B BEpXHEM
B HIDKHEM
B CPEAHEM

2. Monyne ko3¢ duIMenHTa nepeaadn Mo HanpsHKEHHIO BXOAHOW IEMH Ha CPEAHHMX 4acTOTaX Hau-
OOJIBIIUIA

IIPH COIVIACOBAHMHM Ha BXOJE, T.€. Korna RBx=Rc
npu RBx>Rc
npu RBx<Rce

3. BepxHss rpanndHas yactota AYX BXOAHO# 1€ HauOMeHbIas

IIPH COIVIACOBAHMHM Ha BXOJE, T.€. Korna RBx=Rc
npu RBx>Rc
npu RBx<Rc

4, ]_[CJ'IB TepMOCTa6I/IJII/IBaI_II/II/I 6I/IHOJ1$IpHLIX TPAH3UCTOPOB B 0001 U3 cXeM COXpPaHUTDb MOCTOSH -
HBIM

TOK OCHOBHBIX HOCHTEJIEH
TOK HEOCHOBHBIX HOCHUTEIICH
TOK KOJUIEKTOpa

TOK 0a3bl

5. Ilpu BBenenun napamwensHoil OOC cnaz, co3aaBaeMblil pa3IeIUTEIbHON EMKOCTBIO Ha BXOAE,
cTaHoBHTCs Oonbiie (fH BbImIe)
CTaHOBHTCS MeHbIe (fH HIKe)

HE MCHSCTCSA

6.Br16epute BepHOE yTBEPKIACHHE:
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BxomHast eMKOCTh SMUTTEPHOTO MIOBTOPUTEIISE MEHbIIIE BXOJHONH EMKOCTH PEOCTATHOTO KacKaja Ha
TOM JK€ TPAH3UCTOpE, pabOTAIOIIEM B TOM K€ PEXKUME

BxomHast eMKOCTh 3MUTTEPHOTO TTOBTOPHUTEIISI OOJIBIIIE BXOAHOW €MKOCTH PEOCTATHOTO KacKaja Ha
TOM JK€ TPAH3UCTOpE, pabOTAIOIIEM B TOM K€ PEXKUME

BxopmHast eMKOCTh 3MUTTEPHOTO TIOBTOPHUTENSI paBHA BXOJHON €MKOCTH PEOCTATHOTO KacKajaa Ha
TOM JK€ TPAH3UCTOpE, pabOTAIOIIEM B TOM K€ PEXKUME

7. Ral = 0, BXoaHast eMKOCTh (3aJaHHUE TIO0 CXEME)

crajia OoJIbIie
crajyia MEHBIIIE,
HE U3MEHWIACh

8. Ru2 = 0, BXOmHast eMKOCTh (3aJIaHH€ 110 CXEME)

crajia OoJIbIie
crajyia MEHBIIIE,
HE U3MEHWIACh

9. IlocnenoBaTenbHO BKJIIOYEHO [1BA PEOCTATHBIX KackaJa Ha OUMOJNSPHBIX TpaH3ucTopax. M3me-
pEeHUs MPOU3BOJIATCS HAa BBIXOJIE MEPBOro Kackana. Ecnu conpoTuBieHne Harpy3Ku BTOPOro Kackaaa BO3-
pacraer,

K03 UIIMEHT YCUJICHHS TIEPBOTO KacKajaa BO3pacTaeT
K03(DPUIMEHT yCUIICHHSI IEPBOTO KacKala YMEHBIIIAeTCs
KO3 UIIMEHT YCHJICHHS TIEPBOTO KacKaaa HE U3MEHSIETCS

10. I[TocnenoBareasHO BKIIFOUYEHO JIBA PEOCTATHBIX KacKaja Ha OWUIIOJSIPHBIX TpaH3ucTopax. M3me-
pEeHUs MPOU3BOJIATCS HAa BBIXOJE MEPBOro Kackana. Ecnu conpoTuBieHne Harpy3Ku BTOPOro Kackaaa BO3-
pacraer,

BCPXHsI I'paHUYHAA 4aCTOTa CTAHOBUTCA OounpIe
BCPXHSIA I'paHUYHAS 4aCTOTAa CTAHOBUTCA MCHBIIIC
BCPXHsA I'paHUYHAA 4aCTOTa CTAHOBUTCA HE MCHACTCA

11. O6paTHas CBs3b HA3bIBACTCSI OTPUIIATEITHHOM,

eciu Uc u UBbIX npoTuBO(]a3HbI
eciu Uc u UBBIX B (haze

ecau UcB 1 UBBIX IpOTUBO(hA3HBI
eciu UcB 1 UBBIX mpoTuBO(]a3HBI

12. B peoctaTHOM Kackaze BBeIM sMUTTEpHYI0 BU KOppekiuio
fu BXoAHOM 1lenH cTajga HUXKe

fH BBIXOIHOM 1IN CTaJia HUXKE

fB BXOIHOM 11enH cTaja HIKe

fB BBIXOIHOM IIeTIH CTaIa HUXKE

13. B peoctaTHOM Kackazie BBenu 3MUTTEpHYI0 BU koppekiuto
fH BXOHOH 1enu cTasa BbIIIE

fH BBIXOAHOM LIeNH cTasia HIKE

fB BXOHOM e cTana HUXe

fB BBIXOJJHOM LI€TIH CcTaja BhIIIE
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14. Kakoro Busa B 3T0ii cxeme oOparTHasi CBA3b Ha IEPEMEHHOM TOKe? (3aJjaHHe IO CXEME)

1. mo TOKy mocienoBaTeIbHas

2. TI0 HANPSHKEHUIO TTOCIIE0BaTEIbHAS
3. 10 TOKY napajuiesnbHas

4. o HaTPSHKEHUIO TTapalieTbHast

15. Tok KakuX HOCUTENEH CTAOMIM3UPYETCS B ATOM cxeme? (3aaHue TI0 CXEMeE)

1. TOMBKO TOK OCHOBHBIX HOCHTEIICH

2. TOJBKO TOK HEOCHOBHBIX HOCHUTEJIEH

3. TOK OCHOBHBIX HOCUTEJICH M TOK HEOCHOBHBIX HOCUTENCH
4. B cXeMe HET CTaOMIM3aIiy TOKa

16. B KakoM NOJOXEHUU PETYIATOpAa UCKAKEHHUS HA HWKHUX YAaCTOTaX MUHMMAJIBHBI? (3aaHue
o cXeme)

1. B BepXHEM MOJIOKEHUHN
2. B CpEIHEM MOJI0KEHNUN
3. B HUOKHEM MOJIOKEHUU
4. HU3KOYACTOTHBIE UCKAKEHUS HE 3aBUCAT OT MOJIOKEHUS PETYIsITOpa

17. Kak u3MEHUTCS BBIXOIHOE HAIPSHKEHHE, €CIIM OTKIIOUMTh KoHJeHcatop COn ? (3amaHue 1Mo
cXeMe)

1. Bo3pacrer

2. YMEHBIIUTCS

3. HE U3MEHUTCS

4. UBBIX2 CTaHET PaBHO HYJIIO

18. B kakoM TIOJIOKEHUHU PETYIATOPA YCUIICHUE MUHUMAJIBHO? (3a1aHHE TI0 CXEME)

1. B BepxHeM
2. B HIDKHEM
3. B cpeiHEM
4. ycuneHue He 3aBUCHUT OT MOJIOKEHHUS PETYIATOPA, PETYIUPYETCS TOIBKO PEXKUM

19.KakoBa kpytusna craga AYX cxemsl (3ajaHUE 110 CXEME)
1. 3 nb/okt
2. 6 nb/okT

3. 12 nb/okT
4. 18 nb/okt

20. YacToTa nepBOro mojiroca

I/R1C
1/R2C
1/R1 R2

@ S S

w

21. 1B Tuteua ¢$a30MHBEPCHOTO Kackajia C SMUTTEPHOMN CBS3BIO

pPaBHO TB PEOCTATHOTO KacKaja Ha TOM e TPAH3UCTOpE, pabOTaIONIEM B TOM K€ PEKUME U TpU
TOM XK€ Harpy3Kke

0O0JIbIlIe TB PEOCTATHOTO KacKaja Ha TOM K€ TPaH3UCTOpE, pPadOTAOIIEM B TOM K€ PEKUME U TPU
TOM K€ Harpy3Kke
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MEHBIIIE TB PEOCTATHOTO KackKaja Ha TOM K€ TPAH3UCTOpPE, pabOTAIOIIEM B TOM K€ PEXKHUME U TIPU
TOM k€ Harpy3ke

14.1.2. Jxk3amMeHallMOHHbIE BONPOCHI

1.CpaBHuTE pabOTy PEOCTaTHOTO KAacKaja Ha MOJIEBOM U OMIIOISIPHOM TPAH3MCTOpPaxX BEPXHUX U
CpPEHMX 4acCTOTax.

2. TpeGoBaHus1, IPEABABISIEMbIE K YCHIUTEIIM MOIIHOCTH, UX yYeT MPH MOCTPOCHUU cxeM. Pexu-
MBI pabOThl YCUITUTENBHBIX JIEMEHTOB B YCUIIUTEIISAX MOLTHOCTH.

1. lnarpammbl boze, X 0COOEHHOCTH MPU OJHOIOIIOCHBIX M MHOTOIOJIIOCHBIX KOA(PPHIIHEHTaX
nepenaun. Mcnonbs3oBanue quarpaMm bojie mpy OLeHKe yCTOMYHMBOCTH ONIEPALIUOHHBIX YCHIIUTENEH.

2. Kakue cooOpaxeHus 1 KaK yYUTHIBAIOTCS NPH BBIOOPE CONPOTUBIICHHUS B LIEMU KOIJIEKTOpPA BbI-
XO/IHOTO PEOCTATHOTO KAacKaJla pU pacyeTe YCHINTENsI FTApMOHUYECKUX CUTHATIOB?

1.Kakue coobpaskeHHsI M KaK YUUTBIBAIOTCS IIPU BHIOOPE CONPOTHUBIICHUS B IIETIH KOJUIEKTOpa peo-
CTaTHOT'O KacKa/ia MpH pacueTe YCUJIUTENS UMITYJIbCHBIX CUTHAJIOB ?

2. VIIT c npeobpazoanuem. [Ipuniun paboTbl, HCTOUHUKY TOTPEIIHOCTH.

1.Ha3znaueHue pas3ienuTeNbHBIX KOHAEHCATOPOB PEOCTATHOIO Kackala M BbIOOp MX €MKOCTH.
OrpaHuyeHus CBEpXY U CHU3Y Ha BHIOOP EMKOCTH Pa3/ieUTEIbHBIX KOHIEHCATOPOB.

2.Perynmuposka ycunenust 1 BY xoppexuus YIIT npu noctpoeHuu ero Ha 0asze napajjiesibHbIX 0a-
JIAHCHBIX CXEM.

1. Bnusinue oOpatHOi cBsA3M Ha KO3 (PULIMEHT nepeaayn Mpu pa3IndHbIX BUJIaX 0OpaTHON CBS3H.

2 ITosicHuTe 3MI0pamMM HAMPSHKEHUH M Ha YACTOTHBIX XapaKTepUCTUKAX MPUHIMI pabOThl KOPPEK-
tupytouiero guistpa. CpaBHUTE pabOTy Ha BBICOKOOMHYIO U HU3KOOMHYIO Harpy3KH.

1 IlpyHnynuanpHas U SKBUBAJIEHTHAs! CXEMBl PEOCTAaTHOI'O KAacKaJa Ha I0JIEBOM TPAH3UCTOPE, Ha-
3HAYEHUE AJIEMEHTOB CXEMbI, OTPAaHUYEHUS CBEPXY U CHU3Y Ha BHIOOp CONPOTUBIICHUS B LIETIH CTOKA.

2.CxeMbl KoIeKTOpHOH cTabunmuzanuu 0e3 OC Ha mepeMeHHOM ToKe. BpIOOp 31eMeHTOB 3THX
CXEM U X BIMSHHME HA KAUECTBEHHBIC [TOKA3aTeNN YCUIUTEIbHBIX YCTPOUCTB.

1.CBs13p KO3 UIMEHTa Nepeaayn U MEePEeXOIHON XapaKTepUCTUKU YCTpOMCTBa JIMHEHHON oOpa-
0oTku curHaioB. Kakum 006pa3om ucnonb3yeTcs 3Ta CBA3b JUIs aHAJIU3a U pacyeTa yCTPOMCTB aHaJIoroBOM
o0pabotku curHanos? [IpuBenure npumepsl.

2.0c0o0eHHOCTH cTa0MIM3alK peXUMa (PUKCHUPOBAHHBIM TOKOM 0a3bl.

1.BxonHast eMKOCTh M BXOIHOE CONPOTUBJIEHUE PEOCTATHOIO KAacKa/ia Ha OUIOISIPHOM TPAaH3HUCTO-
pe. Kak 00bsicHUTB, UTO BKJIaJ BXOJHOW U NMPOXOJHOM €MKOCTEH BO BXOAHYIO JUHAMHYECKYIO €MKOCTh
paznuueH?

2.[1punnun paboTsl SMUTTEPHON TepMocTaOmnn3anuu. KakoBel orpaHiueHust CBEpXy U CHU3Y Ha
BbIOOp CONPOTUBIICHHUS B IIETIM IMUTTEPA U COTIPOTUBIICHUM JeNUTENs B Lienu 0a3bl?

1.Cxembl peryaupoBKU YCUIICHUS, UX CPABHEHHE, OTPAaHUUYEHUS CBEPXY U CHU3Y Ha BBIOOp perysiu-
POBOYHOI'O COIIPOTHBIICHUS.

2.0n10paMy HaNpsHDKEHUH U Ha YaCTOTHBIX XapaKTEePUCTUKAX MOSICHUTE MPOLECC MOSBICHUS HCKa-
JKEHUH 3a CUET EMKOCTH pa3JeJINTENbHBIX KOHIEHCATOPOB.

1.Ilepeunciute 3Tanbl OonpeneaeHus MePexXoaHON XapaKTEPUCTHUKN YCTPOMCTBA aHATIOTOBOM 00pa-
OOTKM CUTHAJIOB, IPUHIMITHAIBHAS CXeMa KOTOpOro n3BectHa. [IpomtocTpupyiite npumepom.

2.Ilpunnun paboTel KOJIEKTOpHOU cradmin3zauuud. CpaBHUTE pabOTy KOJIEKTOPHOM M dMUTTEp-
HOU CTaOWJIN3alUy NIPH OIMHAKOBBIX 3HAYEHUSIX CTAOMIM3UPYIOLINX COMPOTUBICHUH.

1. [TpuunHBI CaMOBO30YKIEHHS YCTPOMCTB, OXBAYEHHBIX OTPULIATEIBLHOM 00paTHOH CBS3bI0, 3a1ac
ycroitunBocTi. CriocoObl CHUKEHHUSI OMTACHOCTH CaMOBO30YK/IeHUs (Ha IPUMeEpe ONEPALMOHHOTO YCHUIIU -
TEs).

2. ITponitocTpupyiTe SMI0paMH HAIPSDKEHUS IPOLIECC CO3JaHMsl MOAbeMa IIOCKOM BEPIINHBI
IPSIMOYTOJIBHOTO UMITYJIbCA KOPPEKTUPYIOIIUM (DUIBTPOM B KOJUIEKTOPHOM IIETH.

1. O6paTHas cBsA3b uepe3 BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA MUTAHUSA U CIIOCOOBI YMEHBIIIE-
HUS €€ BIIUSHUS.

2. CBolicTBa IBYXTaKTHBIX KackanoB. [IpuBennTe npuMepsl CXeM JIBYXTaKTHBIX KaCKaOB.

1.IlonHas SKBUBAJIEHTHAs CX€Ma PEOCTATHOrO Kackajaa Ha OUIOJISPHOM TpaH3UCTOpe. DKBHBa-
JICHTHBIE CXEMBbI JUISl CPEHUX U HIDKHUX 4acTOT. AHainu3 paboThl peOCTaTHOTO KAacKaja Ha HM)KHUX Ya-
CTOTaX.

2. ®a30MHBEPCHBIA KAaCKajJ ¢ SMUTTEPHOH CBS3bIO B KAueCTBE NMPHUMEpa CXeMbl C 0OpaTHOW CBs-
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3p10. OcoOeHHOCTH PaboThl (a30MHBEPCHOTO KACKa[a C IMHUTTEPHOU CBSI3BIO0 B YCHIUTEINSAX MOCTOSHHOTO
TOKA.

1. BausHue oOpaTHBIX CBSi3eH HAa BXOIHBIC M BBIXOJHBIC CONPOTUBIICHUS YCTPONCTB aHAIOTOBOM
00pabOTKH CUTHAJIOB.

2. N300pa3uTe NpUHIUNHAIBHYIO 3JEKTPHUECKYIO CXEMY PE3UCTOPHOTO Kackasia Ha OMIOISIPHOM
TpaH3uctope. [lokakute myTH NMpOTEKaHUs MOCTOSHHOM M TIEPEMEHHOM COCTaBISIOUINX TOKA KOJUIEKTOpa
TpaHn3uctopa. [losicHuTe Ha3HaYeHNE IIEMEHTOB CXEMBI

1.ITonHas SKBUBaJEHTHAs CXeMa PEOCTATHOTO Kackajga Ha OWITOJISPHOM TPaH3UCTOpE. DKBHBaA-
JICHTHBIE CXEMBI JJIsi BEPXHUX U CPEJHHUX YacTOT. AHaIM3 pabOThl PEOCTATHOTO KacKaja Ha CPEeJHHX Ya-
CTOTax.

2. MHBepTHpyOllee M1 HEMHBEPTUPYIOIIEE BKIIOUEHHSI ONIEPALIMOHHOTO YCUIIUTETIS.

1.Crynenyarass peryaupoBka ycuiaeHus. KoMmmeHcanuss MCKaKeHHH, cOo34aBaeMbIX IEMbIO, CTOSI-
HIeH MOCIIe PETYIATOPA.

2. [TosicHuTe 3MIOpaMU HANPSHKEHUS] M HA YaCTOTHBIX XapaKTEpUCTUKAaX BOSHUKHOBEHHE MCKaxke-
HUH 32 CUET MU YMUTTEPHOU TEPMOCTAOMIN3AINH C ITYHTHPYIOIICH EMKOCTBIO.

1. [TpuumHBI cCaMOBO30YKIEHUS YCTPOUCTB, OXBAYCHHBIX OTPUIIATEILHOM 00OPAaTHOM CBA3BIO, 3armac
ycroitunBocTd. CriocoObl CHIKEHHSI OITACHOCTH CaMOBO30YXKICHUSI.

2. [lepeuncnure BO3MOXKHBIE Ha3HAYCHUS (PHIIBTpa B KOJJIEKTOPHOU (CTOKOBOW) IIE€MU TPAH3UCTO-
pa. [loscaute nmpuHIun padboThl B KaxkaoM ciaydae. CpaBHUTE BBIOOP U BKIIIOUYCHHE EMKOCTH (PUIBTpaA MPH
Pa3IMYHBIX €ro Ha3HAUCHUSIX.

1. KoaduuueHT ycunenus kKackaia ¢ IMUTTEpHON Koppekiuei. CpaBHuTe ko3duimeHTs ycu-
JICHUS] U TUHAMHYECKHe TUana30Hbl peOCTAaTHOTO Kacka/ia 1 Kackaga ¢ SMUTTEPHON KOppEKIUel npu oau-
HAKOBOM BBIXOJJHOM HAIPSIKEHUU.

2. VI3 xakux cooOpakeHHW BBIOMpaeTcss €eMKOCTh, ITyHTHpYIomas R» mis tepmocTabmimm3anun?
YTro orpaHNYMBAET €€ 3HAUEHUE CBEPXY U CHU3Y?

1. IlpuunHBl CaMOBO30YKICHUSI YCWIIMTENS, OXBAUEHHOTO OTPUIIATEIHLHON OOpaTHOWM CBS3BIO.
Kpurepuii HaiixkBucta. CriocoObI MOBBIICHNUS YYTOHYUBOCTH.

2. CpaBHHUTE BIMSHHE OTPUIIATECIHLHON OOPATHOM CBS3M IO TOKY M IO HAMPSDKEHUIO HA TOJIOCY
MPOITYCKAaHMS KacKaJa.

1. Kakue cooOpaskeHus M KaK yUUTHIBAIOTCS MPU BHIOOpE COMPOTUBIIEHUS B LIEMH KOJIJIEKTOpa peo-
CTaTHOT'O KacKa/a IpH pacueTe YCUJIUTENS TapMOHUYECKUX (MMITYJIbCHBIX) CUTHAJIOB?

2. N3o0pazute cxemy ($a30MHBEPCHOTO Kackajia ¢ pa3IelIeHHON HArpy3KOW W MOSICHUTE MPUHITUTI
ero paboTsI

1. KakoBbl orpaHudeHust Ha BEIOOP COMPOTHBIICHHSI OOPATHOM CBS3HM ONEPAIMOHHOTO YCHUITUTEIS?

2. N3o6pasute cxemy (ha30MHBEPCHOTO KacKasla C IMUTTEPHOU CBSI3bIO M MOSCHUTE MPUHIIUII €TO
paboTHI.

1. KakoBsl mpo6aemsl noctpoenust cxeMm YIIT mpsiMoro ycuneHus u myTH UX pereHus ?

2. CpaBHHTE pabOTy CXEM dIMUUTTEPHOU M KOJJIEKTOPHOW CTaOWUIM3AIMK TTPU OJIMHAKOBBIX 3HAYE-
HUSIX CTaOMIIM3UPYIOIINX CONPOTUBIICHUH.

14.1.3. Tembl KOHTPOJILHBIX pPadoT

¢ CXEMbl U MPHUHIHUIIBLI pa60TI>I OCHOBHBIX aHAaJIOI'OBBIX yCTpOﬁCTB, B TOM 4YHCJIC C IIPUMCHCHHUEM
OIEPALIMOHHBIX YCHIIUTENIEH; CXeMbl CTAOMIM3AalMN PEXUMA aKTUBHBIX 3JIEMEHTOB;

¢* Ha3HAYCHUC DJIEMCHTOB CXEM aHAJIOT'OBBIX yCTpOfICTB " BJIMAHUC U3MCHCHHA UX IMapaMCTpPOB Ha
OCHOBHBIE TI0KA3aTeIN aHAJIOTOBBIX YCTPOMICTB;

* [IPUHIIMIIBI IOCTPOEHUS LIeTiel 0OpaTHOM CBSA3M U UX BIIMSHUE HAa OCHOBHBIE MTOKA3aTeNU U CTa-
OUIBHOCTH MApAaMETPOB AHATOTOBBIX DJIEKTPOHHBIX YCTPOMCTB, IOCTPOCHHBIX Ha 0Oa3e ycuiuTenel, B Ko-
TOPBIX UCHOJIb3yeTCsl 0OpaTHas CBA3b;

14.1.4. Tembl OIPOCOB HA 3aHATHUAX
Omnpenenenre aHAIOTOBBIX YCTPOCTB. [IpHHIMIIBI UX TOCTPOEHUS, 0COOEHHOCTH (DYHKIIMOHHPO-
BaHUs U 00JIaCTU NPUMEHEHUS. YCUIUTENbHBIE YCTPOICTBA U UX MECTO B YCTPOICTBaX aHAJIOTOBOI 0Opa-
0oTku curHanoB. Knaccudukaius yCUINTENbHBIX YCTPOUCTB.
Kpatkuii uctopuyeckuii 0030p pa3BUTHs aHAJOTOBOM AJIEKTPOHHON TEXHUKH. TEHIECHIINM ee pa3-
BUTHSL.
OyHKIMOHAIbHASI CXeMa YCUIIUTEIBHOTO YCTPONHCTBA, HA3HAYCHHE €€ DJIEMEHTOB.
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Kospopunment nepenaun. KorpduumeHT ycuieHHs MO HANpsDKEHHIO U 1O MOIIHOCTH. AM-
IUINTYHO-4aCTOTHAsI, aMILUTUTYIHO-(pa30Basi U NepexoaHast xapakTepuctuku. Juarpammel bozge. Yacror-
Hble U (Da3oBble UCKaKEHUA. VICKaKeHUs MPSAMOYTOJIbHBIX UMITYJILCOB, BHOCUMbIE KBAa3WIMHEHHBIM YCH -
JIUTEJIEM, UX CBA3b C YACTOTHBIMHU MCKAXKEHUAMU. YCIOBUS HEUCKAXKEHHON Nepeaayn CUTHANIOB. BxoaHble
U BBIXOJIHBIE TapameTphl. HennHelHble HCKaXEeHUs M CTIOCOOBI UX OIICHKH. AMIUIUTY/IHAS XapaKTEePUCTH -
Ka, TMHAMUYECKUN JHMAMa30H CUTHAJIOB M YCTPOWCTB aHAJIOroBol o0paboTku curHayioB. Koadduiment
IIOJIE3HOTO IEUCTBUS.

Pazbuenue ycrpoiicTBa Ha Kackanel. OmnpenesieHHe IoKa3aTelied W XapaKTepUCTUK MHOTOKAc-
KaJHOTO YCTPOMCTBA IO IOKA3aTeIsIM U XapaKTEpUCTHKaM €ro kackaaoB. "CyMMupOBaHUE" 4aCTOTHBIX
WCKaXEHUW U UCKAXXEHUM MEPEXOIHBIX XapaKTEPUCTHUK.

CxeMbl BKIIIOUEHMS] aKTUBHBIX JIEMEHTOB. DKBHUBAJEHTHBIE CXEMbl aKTUBHBIX 3JIEMEHTOB. Bxox-
HbI€ U BBIXOJHBIE CONPOTHUBICHUS M EMKOCTH Pa3JIMYHBIX CXeM BKIoueHHs. Kiaccel paboThl ycuiauTens-
HBIX 3JIEMEHTOB.

JluHaMu4ecKue XapakTepUCTUKU aKTHUBHBIX IEMEHTOB M1l TOCTOSHHOTO U NEPEMEHHOIO TOKOB,
UX ITOCTPOEHUE U UCIIOJIb30BAHNUE.

Ilenu nuTtanus, obecneunBaroIue PeXUM padOThl TPAH3UCTOPOB IO MOCTOSSHHOMY TOKY. 3Haue-
HHE 3THX Ienel 11 cTabmin3auuy paboThl YCTPOICTB aHAIOT0BOI 00paboTKu curranoB. CTabuau3amnus
pekuma paboThl TPAH3UCTOPOB C MOMOUIBIO LIENEH, CONPOTUBIEHUE KOTOPBIX U3MEHSETCS MPU U3MEHe-
HUH TEMIIEPaTypbl; CTaOMIM3aLKs peKUMa C TOMOIIBIO OTPUIIATEIILHOW 0OpaTHOM CBSI3U (KOJJIEKTOpHAs,
HYMUTTEPHAS U KOJUIEKTOPHO-IMUTTEPHAS CXEMbI CTAOMIIN3ALUHN).

['enepatopbl cTaOUIBHOTO TOKA U CTAOMJILHOTO HANPSKEHUsSI M UX MCIIONb30BaHUE Ui obecrede-
HUS CTAaOMIIM3aLMK PEKUMA TPAH3UCTOPOB.

[Tpumenenne OBM niist pacueTa TepMOCTaOMIU3AIIH.

TpeOGoBanus, mpeabsaBIsieMble K KackaJlaM MPeJBapUTEIbHOIO YCUIEHHS, U OCOOEHHOCTH UX aHa-
JIN3a, CBA3aHHbBIE C MAJIBIM YPOBHEM BXOJHOI'O CUTHAJIA, P KOTOPOM CIPAaBEUIMBBI KBA3UJIMHENHbIE JK-
BUBAJICHTHBIE CXEMbl aKTUBHBIX JIEMEHTOB.

[TpuMeHeHnEe SKBUBAJICHTHBIX CXEM JJI aHAJIM3a KacKaJoB IPEABAPUTEIILHOTO YCUIIEHHS. YTpO-
IICHUE DKBUBAJICHTHBIX CXEM Ul PaCUETOB, HE CBSI3aHHBIX C MpuMeHeHneM DBM.

VYeunurenbHble KacKabl ¢ TPAH3UCTOPAMH, BKIIOUYCHHBIMU C OOIIMM 3MHUTTEPOM (UCTOKOM). Peo-
CTAaTHBIN KacKaj, ero NpUHLUINAIbHAS U SKBUBAJIEHTHAsI CXEMbl, Ha3HaYeHue d1eMeHToB. Koapduunent
YCUJICHHSI, YaCTOTHBIE U (Da30BbIe XapaKTEPUCTUKU B OOJIACTH BEPXHUX YACTOT U MEPEXOAHBIC XapaKTePH -
CTHKHM B 00JIaCTH MaJIbIX BPEMEH, IUIOLIA/(b YCUJICHUS, UMITyJIbCHAs JOOPOTHOCTh KAacKaga MU MHOIOKAac-
KaJHOTO YCHUIIUTEIIS.

[TprHIMIBI BBICOKOYACTOTHON KOPPEKIUH (KOPPEKLIUU UCKAXEHNH B 00JIACTH MaJIbIX BPEMEH).

YacTtoTHble U (pa30BbIe MCKAKEHUS B O0JIACTH HM)KHUX YaCTOT W MCKAKEHHSI IJIOCKOW BEPIIMHBI
UMITYJIbCa, BOSHUKAIOILIME B PEOCTATHOM Kackazie. HuszkouacToTHas koppekuus (KOppeKLUs MCKaKEHHM
IUIOCKOM BEPIIMHBI UMITYJIBCOB).

[IpuMeHeHne yCUITUTENbHBIX 3JIEMEHTOB, COCTOSIIUX U3 HECKOJIBKUX TPAaH3UCTOPOB (COCTaBHBIE
TpaH3ucTopsl). OnpeeneHne napaMeTpoB U XapaKTEPUCTUK COCTABHBIX TPAH3UCTOPOB 110 TapaMeTpam U
XapaKTepUCTUKaM BXOJSIIUX B HUX 3JIEMEHTOB.

OcHOBHBIE MTOHATHUS, CBA3aHHBIE ¢ 001IeH Teopueit oOpaTHbIX cBs3eil. Kimaccudukanms oOpaTHbIX
CBsi3€H, OIpeiesICHUE UX BUJIA B cxeMe. BinsiHue oOpaTHBIX CBsi3ell HA OCHOBHBIE ITOKA3aTeIN U XapakTe-
PUCTUKU YCUJIMTEIBHBIX U IPYTUX aHAJOTOBBIX YCTPOICTB (ko3 duiment nepenaun, koddduiument ycu-
JIeHUs, CTaOUIBHOCTh IIApaMETPOB, BXOAHOE M BBIXOIHOE CONPOTUBJICHNUS, TUHEHHbIE U HEJIMHEIHbIE UC-
Ka)XEHUs). YCTOMYMBOCTh YCTPOICTB, OXBAYEHHBIX OOPAaTHOM CBA3BIO, CIIOCOOBI 00ECTIeUeHUs] YCTOHUYHUBO-
ctu. [lapazutHbie oOpaTHble cBsA3U. CBSI3b Uepe3 BHYTPEHHEE CONPOTUBIICHNE NCTOYHUKA TUTAHMSL.

[Tpumepsl cxeM ¢ 0OpaTHBIMU CBSI3SIMH.

VYeunurenbHbI Kackal ¢ TPAaH3UCTOPOM, BKIIIOYEHHBIM € OOIIMM KOJUIEKTOpOM (cTokoM). [lokasza-
TEJIM ¥ XapaKTePUCTUKH SMUTTEPHOTO (MCTOKOBOTO) MoBTOpHUTENs. OOIacT NpUMEHEHUSI.

PerynupoBka ycuieHHs B Kackajax IMPeBApUTENIBHOTO YCHJIEHHUS C IOMOILBIO LENH oOpaTHOU
CBs3M (CpaBHEHHUE CO CXEMaMHU MACCUBHOMN PEryJIMPOBKH YCHJIEHUS), BIMSHUE CXEM PErYIMPOBKHU yCHIIE-
HUSI Ha OCHOBHBIE ITOKA3aTEeNH.

TpeOoBanusi, mpenbsABIsAEMbIe K BBIXOAHBIM KacKajaM, U OCOOEHHOCTH pacueTa, 00yCIOBJICHHBIC
UCTIOJIb30BaHUEM OOJBIIONO Y4acTKa AMHAMHUECKUX XapaKTEePUCTHUK, HEIMHEHHOCTh KOTOPOTro HEOOX0AU -
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MO YYHTHIBATb.

Bb100p TpaH3UCTOPOB /17151 OKOHEUHBIX KaCKaJ0B. YUeT CKBa)KHOCTU UMITYJILCOB IIPU OOJIBLION aM-
IUIMTYJE CUTHAJIA.

[TpoGemMbI TOCTPOCHUS CXEM YCHIIMTEINICH ¢ HEMTOCPEACTBEHHOM CBSI3bI0 KACKAIOB U UX PEIICHUE.

Huddepenunanbubiil yeunurenbHbiil kackag. Kosddunuent ycunenus no nuddepeHmaisHoMy
U cuH(pa3HOMy cUrHajaM. PerynupoBka ycuieHus U IPUMEHEHUE BBICOKOYACTOTHON Koppekuuu qudde-
PEHIMAIBHBIX KaCKaJ0OB.

[Tepexon kK HECHMMETPUYHOMY BBIXOLY.

CBolicTBa ME€aIBHOTO ONEPALMOHHOIO ycuiauTelnsd. Vcrnonp30BaHue ONEpalOHHBIX yCUIIUTENEH
JUIl YCUJIEHHUs, CIIOKEHHUs, BBIYMTAHUS, UHTETPUPOBaHUs, NU(D(PEepeHIUPOBaHU U JIOTapU(PMUPOBAHMUS
curnanoB. Komnaparopsl. AKTUBHBIE (PUIBTPHI M CIOCOOB! (HOPMUPOBAHHUS YACTOTHBIX XapaKTEPUCTHUK Ha
OIEPAllUOHHBIX YCHIINTEIIAX.

OcHOBHBIE TIOKA3aTEIN peaIbHBIX ONEPALUOHHBIX ycuinuTenae. CIBUTM HYIJs BBIXOJHOTO Harmps-
KEHUs U ux koMmrneHcauus. ObecrieyeHne yCTOMYUBOCTH ONEPALMOHHBIX YCUIIMTENIEH, OXBAaUCHHBIX IIy-
OoKol oTpHIIaTeNIbHOW 00paTHOM CcBA3bI0. Mcnonbp3oBanue aAuarpaMmbl boze 1i1s oLleHKH rpaHul] yCTOM -
YUBOTO YCHJICHUS.

Yeunurenu nepeMeHHOro TOKa Ha ONEPAalMOHHBIX YCHIINTENSX.

14.1.5. Tembl JOMAIIHHUX 3aJaHAN

1. Ilepeuncnuth U JaTh KPaTKyHO XapaKTEPUCTUKY Kau€CTBEHHBIX [TOKA3aTeleH, NCIIONIb3YFOIINXCS
JUIsL OTIMCAHMSI aHAJIOTOBBIX YCTPOUCTB 00pabOTKH rapMOHUYECKUX CUTHAJIOB.

2. Ilepeuncnuth ¥ JaTh KPATKYH XapaKTEPUCTUKY Ka4€CTBEHHBIX IMOKA3aTEJIEH, HCIIOIb3YOIIUXCS
JUIsL OTIMCAHUSI YCTPOUCTB 0OpaOOTKU UMITYIbCHBIX CUTHAJIOB.

3. Knaccudukanus ycuiMTeabHbIX YCTPOUCTB. [IpuHIMIBI U PpU3HAKY KIaCCU(PUKAITIH.

4.Yto Ha3pIBaeTCS IMHAMMUYECKUM JlMana3oHoM? KakoBbl ciocoObl €ro OleHKu?

5. Ces3p k03 duLIMeHTa TIepeayl U MEePeXoAHON XapaKTEepUCTUKU YyCTPOWCTBA JIMHEWHON 00pa-
00TkM curHaioB. Kakum o6pa3oM UCIIONIb3YeTCs 3Ta CBA3b JAJIS aHAIM3a U pacyeTa yCTPOMCTB aHaIOrOBOM
0o0paboTku curnanos? [IpuBecTu npumepsl.

6. IlepeuncnuTh 3Tanbl ONpesesIeHUs] MEPEXOAHON XapaKTepUCTUKHU YCTPOWCTBA aHAIOrOBOW 00-
pabOTKU CUTHAJIOB, MPUHLIMIIAATIbHAS CXeMa KOTOPOro u3BecTHa. [IporirocTpupoBarh IpUMEPOM.

7. IlepexonHas XxapaKTepHCTUKa MHOTOKAaCKaJHOIO YCUIIUTENIBHOrO yCTpoiicTBa. OnpeneneHue pe-
3YJIETUPYIOLIUX JIOKAJIBHBIX [TapaMETPOB.

8. Mepbl OLIEHKU JMHEHHBIX M HEIMHEHHBIX MCKAXEHUH B yCTPOHCTBAX aHAJIOTOBOM 0OpabOTKH
FapMOHHYECKUX CUTHAJIOB.

9. Mepbl OLIEHKH JTUHEHHBIX M HEJIMHEHHBIX MCKaXEHUH B yCTPOWCTBAX aHAJIOTOBOM 0OpabOTKH
UMIYJIbCHBIX CUTHAJIOB.

10. CxeMbl BKJIFOUEHUS aKTUBHBIX 3JIEMEHTOB, X CPABHUTEIIbHAS XapAKTEPUCTHKA.

11. DOKBUBaJIEHTHBIE CXEMbl AKTUBHBIX 3JIEMEHTOB. [lapamMeTpbl SKBUBaJIEHTHBIX CXEM, UX 3aBHCH-
MOCTb OT peXuma M Temieparypsl. OnpeleneHue napaMeTpoB 3KBUBAJICHTHBIX CXEM IO CIIPAaBOYHBIM
JTAHHBIM.

12. BxoaHasi eMKOCTh M BXOAHOE COMPOTUBIIEHUE PEOCTATHOIO Kacka/ia Ha 1oJjieBoM (OUIOISIpHOM
Tpan3uctope). Kak o0bsCHUTH, YTO BKJIaJ] BXOAHON U MPOXOAHON €MKOCTEH BO BXOJHYIO JUHAMUYECKYIO
€MKOCTb pa3IndeH?

13. CpaBHHTE BXOAHBIE COIPOTUBIIEHUS U EMKOCTH PEOCTAaTHBIX Kacka/loB Ha I0JIEBOM M OUIOJISIp-
HOM TPaH3UCTOpaXx.

14. CpaBHuTe paboTy peOCTaTHOIO KacKaJa Ha MOJIEBOM M OMIIOIIIPHOM TPAH3UCTOpPAX CPEAHUX U
BEPXHHUX YaCTOTaxX.

15. CxeMmbl peryaMpoBKU yCUJIEHUS, UX CpPaBHEHHE, OTPAaHUYEHUS CBEPXY M CHU3Y Ha BbIOOD pery-
JIMPOBOYHOT'O COIIPOTUBIICHUS.

16. Crynenuatas peryaupoBka ycuieHus. KomneHcanusi uCKaXeHUl, co3jaBaeMbIX LENbI0, CTOSI-
LIEeH MOCIIE PETYIATOPA.

17. IlpuunHbl TEMIEpaTypHOH HECTAOUILHOCTU KOJUIEKTOPHOTO ToKa. OlieHKa BETMYMHBI 3TOM He-
CTaOMJIBHOCTH.

18. [Ipuntun paboThl SMUTTEPHON TepMocTadbmm3anuu. OrpaHudeHHs CBEPXY U CHU3Y Ha BBIOOD
COIIPOTHBIICHHS B LIEMH SMUTTEPA U CONPOTUBIICHUH JIeNUTeNs B LIeTH Oa3bl.
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19. TIlpuHuMI paboTHl KOJIEKTOPHOM cTabunu3anuu. CpaBHUTH PabOTy KOJUIEKTOPHOM M SMHUTTEp-
HOU CTaOWJIN3aLuu IPU OIMHAKOBBIX 3HAYCHUSAX

CTaOMIIM3UPYIOUIMX CONPOTUBIICHUH.

20. OcobeHHOCTH CTa0UIU3AINH peXUMa (PUKCHPOBAHHBIM TOKOM 0a3bl.

21. CxeMmbl KOJUIEKTOpHO#M crabunu3anmu 6e3 OC Ha nepeMeHHOM Toke. BBIOOp 3/1eMeHTOB 3THX
CXE€M U UX BIIMSHUE HAa KAUECTBEHHBIE NIOKA3ATENIN YCUIINTENIbHBIX YCTPOUCTB.

22 .BpIOOp CONPOTHUBICHUS B IIETIM UCTOKA MOJEBOI0 TPAH3UCTOPA U3 COOOpaKeHUH oOecTieyeHus
MOJIOKEHUSI paboueii TOUKY U €€ CTaOMIH3aIny.

23. IlocTpoeHue U UCNOIb30BaHUE JUHAMUYECKUX XAPAaKTEPUCTUK aKTUBHBIX AJIEMEHTOB. Brixon-
HbI€, BXOJIHbIE, IPOXO/IHbIEC Y CKBO3HBIE JMHAMUYECKHUE XapaAKTEPUCTUKU.

24. Cxema OJTHOKACKaJHOTO YCHJIUTENS Ha CONPOTHUBIICHUSIX Ha OUIOISAPHOM (IIOJIEBOM) TpaH3H-
ctope. Ha3HaueHue aneMeHTOB cxeMbl. OrpaHUYEHHs CBEPXY M CHU3Y Ha UX BBIOOD.

25. Kakue coobpakeHHsI M KaK YUUTBHIBAIOTCS MPH BBIOOPE COMPOTHUBIICHUS B LEMH KOJJIEKTOpA
BBIXO/IHOTO PEOCTATHOIO KackaJia MpH pacueTe yCUIUTENs FApMOHUYECKUX (MMIIYJIbCHBIX) CUTHAJIOB.

26. DnropaMy HaNpspKEHUS M HA YaCTOTHBIX XApaKTEPUCTUKAX MOSICHUTD MPOLIECC MOSIBIEHUS UC-
Ka)KEHUH 3a CYeT EeMKOCTH Pa3/eJINTEIIbHBIX KOHJIEHCATOPOB.

27. CpaBHUTH pabOTy pa3AeIUTEIbHBIX KOHICHCATOPOB B YCHIIUTEINSAX HAa OUITONISIPHBIX U TOJIEBBIX
TPAaH3UCTOPAX.

28. DKBHUBAJCHTHBIE CXEMBbl PEOCTATHOTO Kackajga Ha OUNOJsipHOM (II0JIEBOM) TPAH3HCTOPE - TOJI-
Hasl, OTZEJIBHO JJIsl BEPXHUX, CPEAHUX M HWKHHUX 4acTOT. AHaJIN3 pabOThl PEOCTATHOIO KAacKaaa Ha Cpef-
HUX, BEPXHUX (B 00J1aCTH MaJIbIX BpEMEH) M HUKHHUX 9acTOT (B 001acTH OOJNBIINX BPEMEH).

29. Be1bop conmpoTHBIIEHUS B IETH KOJJIEKTOpa (CTOKA) peocTaTHOTo Kackaaa. Kakue mokazarenu
U KaKUM 00pa3oM OIPeessioT BHIOOP ITOr0 CONPOTUBICHUS ?

30. KoadurmeHT ycuiieHuss peocTaTHOTo Kackaja mpu padoTe Ha BHEITHIOK HArpy3Ky W Ha BXOJ-
HOE COTIPOTHBIICHHE TPAH3UCTOPHOTO Kackana. Kak m3mensercss KoaGUIUEHT yCUIESHHs IPH U3MEHEHUH
COIIPOTHBIICHUSI HArPy3KH?

31. Ilepeuncnaute BO3MOXKHBIE HazHaueHUs (DUIBTPA B KOJJIEKTOPHOM (MCTOKOBOM) IIeTIH TPaH3U-
ctopa. [loscHuTh npuHIMIT pabOThI B KaxI0M ciaydae. CpaBHUTH BBIOOP M BKJIIOUEHHE EMKOCTH (PUIIBTpa
IIPY Pa3IMYHBIX €r0 Ha3HAYCHMSIX.

32. IlosicHUTh 3MIOpaMM HaNPSKEHUS U Ha YAaCTOTHBIX XapaKTEPUCTHUKAX MPUHLMI pabOThl KOp-
pextupytomiero ¢puisTpa. CpaBHUTH pabOTy Ha BHICOKOOMHYIO M HU3KOOMHYIO Harpy3Ku.

33. ®duznveckre 0OCHOBBI PabOTHI CXEM BBICOKOUACTOTHON KOPPEKITUU (KOPPEKITUU UC- KAKCHHUH B
o0nacTi ManbIX BpeMeH). MuHUManbHoe BpeMs HapacTanus. [IyTu ero 1ocTHKeHMs.

34.CoctaBHble TpaH3UCTOpHI. OnpeaeneHue napaMmeTpoB COCTAaBHBIX TPaH3UCTOPOB. [Ipumepsl
CXEM.

35. Knaccudukanus o6patbix cBsizedd. [Ipumepbr cxem. Omnpenenenne Buaa oOpaTHOM CBSI3U B
CXeMe.

36. KoaddunmeHT nepenaun yCHIMTeNs, 0XBaYeHHOTO 00paTHOM CBS3BIO, MPU PA3IMYHBIX CTIOCO-
0ax CHATHS U BBEACHUS HANPSDKEHUS 0OpaTHOM CBSI3H.

37. Bnusaue oOpaTHOM CBsI3M Ha YaCTOTHYIO M (ha30BYIO XapaKTEPUCTHKH YCTPOWCTBA aHAJIOTO-
B0 00paboTku curuanos. Vcnonp3oBanue 3Toro BAMSAHUSA 111 BU KOppeKInu yCHIIUTENBHBIX YCTPOHCTB
(KOppEeKIMU B 00JIACTH MaJIBIX BPEMEH).

38. Biusinue oOpaTHOI CBA3M HA HEJIIMHEIHHbBIE HCKAXEHUS U IIYMbl, BOSHUKAIOLINE BHYTPU METIH
00paTHOM CBSI3H.

39. Bnusinue oOpaTHBIX CBsI3€il Ha BXOJHBIC U BBIXOAHBIE CONPOTUBIICHUSI YCTPOMCTB aHAIOTOBOM
00pabOTKH CUTHAJIOB.

40. IlpuunHBl CaMOBO30YKICHHUS YCTPOMCTB, OXBAu€HHBIX OTPULATEIBHON OOpATHOH CBA3BIO,
3arac yCTOMYMBOCTH, MEPHI €€ 00eCTIEUeHHU.

41. IlpuunHBl CaMOBO30YKICHUSI YCTPOMCTB, OXBAUCHHBIX OTPULATEIBHON OOpATHOH CBA3bIO,
3anac ycToiiunBocT. CriocoObl CHMKEHUS ONACHOCTU CaMOBO30YyX/Ie€HUs (Ha IpUMepe ONepaluoOHHOTO
YCUIINTEIS).

42. OOpatHas CBsI3b Uepe3 BHYTPEHHEE CONPOTUBICHUE UCTOYHMKA NMUTAHUS U CIOCOOBI YMEHb-
LIEHUS €€ BIMSHMUSL.

43.CpaBHUTH PEOCTATHBINA KaCKaJl U SMUTTEPHBIN MOBTOPUTEIb HA CPETHUX U BEPXHHUX YACTOTaX.
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44. N3 xakux cooOpaKeHUH BBIOMPACTCS CONPOTHUBIICHUE B LEMH SYMHUTTEPA IMUTTEPHOTO MOBTO-
putena? UTo orpaHUYMBaET €ro 3HaY€HUE CBEPXY U CHU3Y?

45. YacToTHBIE UCKAKEHUS, IEPEXO/IHAS XapPAKTEPUCTUKA U MCKa)KEHUS IUIOCKOW BEPLIMHBI MM-
MyJbCOB 32 CUET EMKOCTH, IIIYHTHPYIOIIEH CTa0MIN3HpYIOIlIee CONPOTUBIIEHUE B Iienu smuTTepa. Kak u3-
MEHSIOTCS ATH UCKAKEHUSI IPU BBEACHUU B CXEMY SMUTTEPHOIN BBICOKOYACTOTHOM KOPPEKLIUHU U OYEMY?

46. IloscHUTB >IIOpaMU HAIIPSKEHUS M HA YaCTOTHBIX XAPAaKTEPUCTHKAaX BO3SHUKHOBEHHME MCKaXe-
HUH 32 CUET MU YMUTTEPHOU TEPMOCTAOMIN3AINH C IIYHTHPYIOIIECH EMKOCTBIO.

47. IIpuHuum paboThl SMUTTEPHON KOPPEKIMH (B TJIaHE YaCTOTHBIX U B TUTAHE MEPEXOAHBIX Xapak-
TepUCTHK).OrpaHueHHs Ha BBIOOP IIIyOMHBI 0OpaTHOM CBS3U, CBSI3aHHBIE ¢ HEOOXOIUMOCTBIO TIOTY4EHUS
YCUJIEHHS U C 3aI1aCOM I10 UMITYJIbCY TOKA.

48. KoopduumeHt ycuneHus kackaia ¢ SMHUTTEpPHOHN koppekuueil. CpaBHeHHE KO3 HUIIMEHTOB
YCUJIEHUS U JUHAMHAYECKUX JHMAMA30HOB PEOCTATHOTO KAacKa/la M KacKaJaa ¢ SMUTTEPHON KOppPEKLIUEN Mpr
OJIMHAKOBOM BBIXOIHOM HaIIPSKEHUH.

49. Tlpumepsl cxeM ¢ oOpaTHBIMU CBSI3IMH. Da30MHBEPCHBIM KAaCKaJl ¢ pa3/IeJICHHOW Harpy3Koil.
Da30MHBEPCHBIN KAaCKaJ ¢ SMUTTEPHOH CBsI3b10. OcOOeHHOCTH PaboTHl (Ha30MHBEPCHOTO KacKaja C IMHUT-
TEPHOMU CBS3bI0 B YCWIIMTEISAX OCTOSHHOIO TOKA.

50. ITpo6aemsr noctpoenus cxem YIIT mpsimoro ycunenus.

51. Ipetid nynsa YIIT npssiMoro ycuiieHus U CHIKEHHUE €ro B TTapaJuieIbHOM OallaHCHOM cxeme.

52. Perymuposka ycunenust 1 BU koppexuus YIIT npu noctpoenun

ero Ha 6a3e mapaJyieTbHBIX OAIAHCHBIX CXEM.

53. VIIT ¢ npeobpazoBanueM. [IpuHnum paboThl, HICTOYHUKH HOTPEIIHOCTH.

54. IlpunIun paboThl TOKOBOTO 3epKajia u ero npuMmeHenue B YIIT.

55. CpoiicTBa uaeanbHOro onepanuoHHoro ycuwiurens. CinoxkeHue, BBIUUTaHUE, YCUICHHE, UHTE-
rpupoBaHue U Au¢GepeHIPOBAHUE CUTHAJIOB C TOMOIIBIO ONEPALMOHHBIX YCHIMTENEH. YrpaBieHue
(bopMOii UaCTOTHOM XapaKTEPUCTUKH.

56. CBoiicTBa peaabHOTO (HEUIEaTHbHOTO) OMEPAIIMOHHOTO YCHIIMTENS U UX YY€T TP MPOCKTUPO-
BaHuM ycTpoiicts Ha UMC.

57. Huarpammbl boje, mX 0COOEHHOCTH MIPH OTHOTIONFOCHBIX ¥ MHOTOITOJIFOCHBIX KO3 HIIHEHTaX
nepenaun. Mcnonbs3oBanue quarpaMm boje py OLieHKe yCTOMYHMBOCTH ONEPALIUOHHBIX YCHIIUTEICH.

58. TpeGoBaHus, IpEIbABIAEMbIC K YCUIUTEISIM MOITHOCTH, UX YY€T MPH IMOCTPOSHUU cxeM. Pe-
KHUMBI paObOTHI YCHIIUTENBHBIX IEMEHTOB B YCHIIUTEISX MOLTHOCTH.

59. CBolicTBa JBYXTAKTHBIX KackanoB. [locTpoeHue U UCIIOJIb30BAHUE XapAKTEPUCTUK PA3HOCTHO-
r'0 TOKA.

60. bectpancopmaTopHbIe YCWIMTEIN MOIIHOCTH, CXEMBI Tepexofa OT HECUMMETPUIHOTO HC-
TOYHHKA CUTHAJIA K IBYXTAKTHOMY BBIXO[Y.

14.1.6. Temb1 1a00paTOpHBIX padoT
HccnenoBanue yCHIIMTENIBHOTO KacKa/la Ha MOCTOSIHHOM TOKE.
HccnenoBannue yCUIUTENBHOTO Kackala Ha IEpEMEHHOM TOKE.
HccnenoBanue cxeM peryiupoBOK YCHIIEHUS (TaCCUBHBIX U aKTUBHOM).
HccnenoBanue Kackaja Ha I10JIEBOM TPAH3UCTOPE.
HccnenoBanue cxeM (pa30MHBEPCHBIX KaCKa/l0B.
HccnenoBanue cxeM Ha ONEPALMOHHBIX YCHUIIUTEIISX.

14.1.7. Tembl KypcOBBIX IPOEKTOB / KypCOBBIX padoT
[TpoexTrpoBaHue MUPOKONOIOCHOIO YCHIINTENS
ITpoekTrpoBaHKEe UMITYIICHOTO YCUIIUTENSA
[TpoexTrpoBaHue yCUIUTENS 3BYKOBBIX YaCTOT

14.2. TpeOoBaHUA K OLIEHOYHBIM MATEPHUAJIAM JJISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 HHBAJIHU/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOMOTHH -
TEJIbHBIE OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
310POBbsI 1 MHBAIUIOB

KaTeFOpI/II/I BI/II[I)I JOIIOJTHUTCJIIBHBIX OILICHOYHBIX q)OpMBI KOHTPOJIA U OUCHKH
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oOyJarommmxcs

MaTepuaoB

pe3yabTaToOB 00yUEHUS

C napyumeHusMu
ciryxa

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

[TpeumyIieCTBEHHO MUCHMEHHAS
poBepKa

C napymeHusMu
3peHus

CobecenoBanue 1o BOIPOCAM K 3a4eTy,
OTIPOC TIO0 TEPMUHAM

[TpenmMyIieCTBEHHO yCTHAsI IPOBEPKa
(MHIMBUAYATIBHO)

C napyueHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

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

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMHA
MCTOAaMM

C orpaHuuYeHHUSIMH 110
OO0IIeMeTUITUTHCKIM
MOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIE
paboThl, BOMIPOCHI K 3a4ETy,
KOHTPOJIbHBIC Pa0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEpPKA
METOJJAMHU HCXOAS U3 COCTOSHUS
00ydaronierocst Ha MOMEHT IPOBEPKHU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCcTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHo# (opme;

- B Ie4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/IaHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPIOIIEPEBOA.

Jluam ¢ OrpaHM4eHHBIMH BO3MOXHOCTSIMU 3JI0pOBbsl M MHBAIMJAM YBEIMUYUBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aromuxcs MpeIycMaTpiuBaeTcsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHus, & UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- [IPE/ICTaBICHNE OTBETOB YCTHO.

[Iponienypa oreHUBaHUS PE3yIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M MHBAJIMJOB IO JUCLUIUIMHE MpelycMaTpUBaeT MpeaocTaBleHue HHpopManun B popmax, aJanTH -
POBaHHBIX K OTPAaHHYCHHUSAM UX 370POBBS  BOCHIPUATHS HH(POPMALINN:

JL1s1 JIMI ¢ HAapyIIeHUsIMM 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAapyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JI1s1 1M1 ¢ HApyIIeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOILIE-
Jlypa OLICHUBAHMsI PE3yNIbTaTOB 00y4EHUsI MOXKET POBOAUTHCS B HECKOIBKO ITAIOB.
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