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 (mpoduns) / crnenuanu3anusi: PaamodjieKTPOHHBIE CHCTEMBI KOCMHYECKHX
KOMILJIEKCOB

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Paguorexuudeckuii paxkyJabTeT

Kagenpa: PTC, Kajdeapa paguorexHu4ecKux cucTemMm

Kypc: 3

Cemectp: 5, 6

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI 1eITeNbHOCTH 5 cemecTp 6 cemecTp Bcero Enunuiet
1 | Jlekuun 36 0 36 4acoB
2 |IlpakTudeckue 3aHATHS 18 16 34 4acoB
3 | JlaGopaTopHbie pabOTHI 16 0 16 4acoB
4 | KoHTpoJIb CAaMOCTOSITEIbHON PabOTHI 0 8 8 4acoB
(KypcoBo#i IpoeKT / KypcoBasi paboTa)
5 | Bcero aynuToOpHBIX 3aHATHI 70 24 94 4acoB
6 | CamocTtosTenpHas pabora 38 48 86 4acoB
7 | Bcero (6e3 3x3ameHa) 108 72 180 4acoB
8 |IloaroroBka M caada dK3aMeEHaA 36 0 36 JacoB
9 | OOmas TpyI0eMKOCTh 144 72 216 4acoB
4.0 2.0 6.0 3.E.

OK3aMmeH: 5 cemecTp
V‘mn(\nr\r\fr AnaaVYa¥Yal sl / VA VsaVa¥aSrXsTesd ﬂORI\’T‘f)' A I‘Dllﬂl"l")
A YPEOBOH-HPOCKT-/IYPEoBas-Pabora—b-cemecs
OKyMEeHT MOATMCAaH TPOCTO 3IEKTPOHHOV MOANMCHIO
Wudopmanus o Biagenblie:
OUO: [lenyriaHoB A.A. Tomck 2018
HoisxkHOCTh: PekTop
Hata mognucanus: 23.08.2017
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
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5 cemectp 6 cemecTp

AynuTtopHble 3aHATUSA (BCETO) 94 70 24
Jlexuun 36 36

[IpakTnueckue 3aHATHS 34 18 16
JlaboparopHbie pabOTHI 16 16

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

CamocTtosiTenbHas paboTa (Bcero) 86 38 48
BrinonHeHne KypcoBoro npoexra / KypcoBoi 48 0 48
paboThI

OdopmiteHre 0TYETOB 10 JIA0OPATOPHBIM 14 14 0
pabotam

[TpopaboTka JIEKIIMOHHOTO MaTepuaia 17 17 0
[ToaroroBka K NpakTUYECKUM 3aHATHUSM, 7 7 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

= ) = 2 ’=§ = =
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 =
= = o - s 50 ==
o < ~ < o 0 o =
= = O | Aad S £
5 cemecTp
1 BBeneuue 2 0 0 0 0 2 OIIK-9, TIK-
2
2 Tlokazarenu 1 XapakTEPUCTUKU yCH- 4 0 2 0 6 12 |OIIK-9, IIK-
JIUTETBbHBIX YCTPOUCTB. 2
3 AKTHUBHBIE JIEMEHTHI YCUIUTENb- 4 4 0 0 4 12 |OIIK-9, IIK-
HBIX KacKaJoB (TIOJIEBbIC U OUMOJISIP- 2
HBIE TPAH3UCTOPHI).
4 Kackazpl IpeBapuUTENBHOTO YCUIIE- 6 6 6 0 9 27 | OIIK-9, IIK-
HUA. 2
5 O0OpaTHbIe CBSA3M U UX BIUSHUE HA 4 8 5 0 8 25 |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 6 0 3 0 6 15 |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 36 18 16 0 38 108
6 cemecTp
10 KypcoBoit npoekt 0 16 0 8 48 64 | OIIK-9, IIK-
2
Hroro 3a cemectp 0 16 0 8 48 72
Hroro 36 34 16 8 86 180
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 = g
2 > 5
HasBanus paznenos ConepxaHue paziesoB JUCHUIUTUHBI (IO JIEKLIUSAM) z - &5
Q
& 2 S
2 o' g
= S
5 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 36
Hroro 36

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, OTuer o jabo-
paTopHoii padorte,
Onpoc Ha 3aHATHSX, 3a-
IIATa KYPCOBBIX MPOCK-
TOB / KYpPCOBBIX padoT,
TecT, OTUeT 10 KypCco-
BOMY IIPOEKTY / Kypco-
BOM pabote

[1K-2 + + + + + KonTponpHas padora,
Jlomarmnee 3aganue, JK-
3aMeH, OtueT o nado-
patopHoii padore,
Onpoc Ha 3aHATHSX, 3a-
IIUTa KYPCOBBIX MPOCK-
TOB / KYpPCOBBIX padoT,
TecT, OTUeT 10 Kypco-
BOMY IIPOEKTY / Kypco-
BOI1 pabote

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

7. JlabopaTtopHble padoThl
HaumenoBanue nabopaTtopHbIX paboT 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
5 cemecTp
2 Tloka3arenu u HccenenoBanye yCUIUTENBHOIO KaCKaa Ha MOCTOSH- 2 OIIK-9,
XapaKTepUCTUKU HOM TOKE. [IK-2
YCHITHTENBHBIX Virtoro 5
YCTPOMCTB.
4 Kackajibl HccnenoBanne yCUIUTENBHOTO Kackaa Ha MEPEMEH- 6 OIIK-9,
IpeABAPUTEIBHOTO HOM ToKe.lccneioBaHNe CXeM peryaMpoBOK yCuile- [1K-2
YCHJICHUSL. HUS (TACCUBHBIX U AKTUBHOM).
Hroro 6
5 OOparnble cBs3u ¥ UX | MccremoBanue Kackaia Ha mmoJieBoM TpaHsucrope.c- 5 OIIK-9,
BJIMSIHUE Ha TIOKA3aTeNu U | CIIeJIOBaHHE CXeM (Pa30MHBEPCHBIX KACKaOB. [1K-2
XapaKTePUCTHKA Wroro 5
AQHAJIOTOBBIX YCTPOWCTB.
8 OmnepanoHHbIC HccnenoBanue cxem Ha ONEPAMOHHBIX YCHIIUTEISX. 3 OIIK-9,
YCUJIMTEIIN U UX Hroro 3 [1K-2
MIPUMEHEHHUE.
Hroro 3a cemectp 16
Hroro 16
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8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)

HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME IPAKTHUUYECKHUX 3aHATUH (CEMHUHAPOB)

v\ L=
= 2 =
3 = =
2 > 5
HasBaHnus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) 7 2 5
- ¥
> gz
a e g
~ S}
5 cemecTp
3 AKTUBHEIE DJIEMEHTHI PesxuM akTUBHBIX 2JIEMEHTOB, CXEMbI CTAOMIIM3aIUN 4 OIIK-9,
YCWJIMTEIIbHBIX KaCKaJ0B |pekuma, ux pacueT.IlocTpoenue u ucmnonb3oBaHue [1K-2
(moneBble U OUTIONISIPHBIE | TMHAMUYECKUX XapaKTEPUCTUK
TPaH3UCTOPBHI). Htoro 4
4 Kackananl BxonHble 11enM aHaJI0TOBbIX JJIEKTPOHHBIX YCTPOMCTB, OIIK-9,
MPEABAPUTEITHLHOTO MMOTEHIIMOMETPUUECKUE CXEMBI PETYIUPOBKHU yCHIIC- [IK-2
YCUJICHHUSI. Hus.PeocTaTHbIif Kacka Ha MOJIEBOM M OUTIOISIPHOM
TpaH3UCTOpax
Uroro 6
5 OOparnblie cBs3u M ux | OnpenencHue BUaa oOpaTHBIX CBsizei. Pacuer cxeMm ¢ OIIK-9,
BJIMSIHUE HA TIOKA3aTeNu U | OOpaTHBIMU CBSI3SIMH. [K-2
XapaKTEPUCTHKH Hroro 8
AHAJIOTOBBIX YCTPOMCTB.
Hroro 3a cemectp 18
6 cemecTp
10 KypcoBoii mpoekt CocraBiienne 010K-cxeM ycunuteneit. Pacnpenenenue 16 OIIK-9,
HCKa)XEHUH MEXy LensiMu.PacyeT oTaebHbIX KacKa- [K-2
noB.Pacuer perynmupoBok.Pacuer pe3ynsTupyronmx
XapaKTePUCTUK
Hroro 16
Hroro 3a cemectp 16
Hroro 34

9. CamocrosiTesqibHasi paboTa

Bunel camocTosTenbHOM paboThI, TPYIAOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH PEICTaBICHbI B

Tabimie 9.1.
Tabmuia 9.1 — Bugbel caMoCTOSTEIBHOM paboThI, TPYIOEMKOCTh B (DOPMUpPYEMbIE KOMIIETECHIHH
3 3 g
s | i3
Bunbl caMocTosTENIBHON S )
Ha3Banus pasnenon Z 7 = @DopMBbI KOHTPOJIS
paboTEI L s 2
3 g =
e e 2
= S
5 cemecTp
2 Tloka3zarenu u IIpopaboTKa JIEeKIIUOHHOTO 2 |OIIK-9, |Omnpoc nHa 3ansTusx, Ot-
XapaKTEepPUCTUKU Matepuana [K-2 4eT 110 JJabopaTopHOil pa-
YCHIUTENbHBIX O(OpPMIEHHE OTUETOR 11O 4 6ote, Tect
YCTPOMCTB.
J1abopaToOpHBIM paboTam
UTtoro 6
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3 AKTHUBHBIE AJIEMEHTHI [ToaroroBka kK mpakTuue- 2 |OIIK-9, |Ompoc Ha 3aHsATUSIX, TecT
YCWJIMTENIbHBIX KaCKaJ0B |CKUM 3aHSTHUSIM, CEMUHA- [K-2
(ToneBbIe ¥ OUITOISAPHBIE | pam
TPAH3UCTOPHI).
PaH3HCTOPE) [IpopaboTka JIEKIIMOHHOTO 2
MaTepuana
HUtoro 4
4 Kackasl [ToaroroBka k mpakTuue- OIIK-9, JlomaliiHee 3a1aHue,
NIPEABAPUTEIILHOTO CKHUM 3aHATUSAM, CEMHUHA- [IK-2 KonrtponpHnas pabora,
YCUJICHHUSL. pam Ompoc Ha 3ansTUsAX, OT-
YeT I TOpPHOH pa-
[TpopaboTka JIEKITMOHHOTO 2 66 ?Fna6opa OpHOHU pa
T T
Mmarepuana ote, lec
OdopmieHne 0T4eTOB 10 4
nabopaTopHbIM paboTam
UTtoro 9
5 OOparnble cBs3u M uX | [loaroToBka K mpakTude- 2 |OIIK-9, | domamiHee 3a1anue,
BJIMSIHUE HA MIOKA3aTEIN U | CKUM 3aHSATUSAM, CEMHUHA- [IK-2 KontponwsHnas padora,
XapaKTePUCTUKU pam Ompoc Ha 3ausaTusax, OTt-
AHAJIOIOBBIX YCTPOMCTB. YeT 110 JIaDOpaTOPHOU pa-
oro YCTpOHC [TpopaboTka JIEKITMOHHOTO 2 6e OT GoparopHoi p
T T
Mmarepuaina ore, 1ec
OdopmieHre 0TYETOB T10 4
nabopatopHbeIM paboTam
HUtoro 8
6 BbIxonHbIe KacKabl [IpopaboTKa JIEeKIIUOHHOTO 2 |OIIK-9, |Omnpoc Ha 3anaTusx, Tect
YCTPOMCTB aHAJIOTOBOM Marepualia [1K-2
00pabOTKU CUTHAJIOB. Virtoro >
7 Yeunurenu [TpopaboTka JIEKITMOHHOTO 2 |OIIK-9, |Ompoc Ha 3aHsATHSIX, TecT
MOCTOSIHHOTO TOKa. Marepualia [K-2
Hroro
8 OmnepanoHHbIC [TpopaboTka JIEKITMOHHOTO OIIK-9, |KoutponwsHas pabora, OT-
YCUJIMTEIIU U UX Marepuaa [IK-2 4eT 1o 1abopaTopHoil pa-
TIPUMEHCHHUE. te, TecT
PUMCHCHHC OdopmiteHre 0TYETOB TIO 2 6ore, Tec
JabopaToOpHBIM paboTam
Hroro 6
9 IlepcnexTuBsl pa3zButus |IIpopaboTka JeKIIMOHHOTO 1 OIIK-9, |Tecr
TEXHUKHU aHAJIOTOBOU Marepuaia [1K-2
00pabOTKH CUTHAJIOB. Wroro 1
Hroro 3a cemectp 38
[ToaroroBka u cnaya sK3a- 36 DK3amMeH
MeEHa
6 cemecTp
10 KypcoBoii mpoekt BrinosnHenne KypcoBoro 48 |OIIK-9, |3ammTa KypCOBBIX MPOEK-
IpoeKTa / KypcoBo# pabo- I1K-2 TOB / KypcOBbIX pabor, Ot-
THI YeT 110 KypCcOBOMY ITPOEK-
Virtoro 48 Ty / KypcoBoii pabote,

Tect
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Hroro 3a CEMCECTP

48

Hroro

122

10. KypcoBoii npoekT / kypcoBasi padota

TpynoeMKOCTh ayTUTOPHBIX 3aHATHI U (pOpMHUpYeMbIe KOMIICTEHIIMH B paMKax BBITOJHEHUS Kyp-
COBOTO ITPOEKTa / KypCcoBOH paboThI mpencTaBieHs! Tabmuie 10.1.
Tabmuua 10.1 — TpymoeMKoCTh aymUTOPHBIX 3aHATUI B HOpMHUPYyEMbIe KOMIIETCHIIMH B PaMKaX BBIMOJIHE -
HUSI KYPCOBOTO TMPOEKTa / KypCOBOH pabOTHI

A Q=
= g4 =
3 =
O I
o = > O
HanmenoBanue ayMTOPHBIX 3aHIATHI E ;- S o
o =
= 2 S
a o 2
—~ S/
6 cemecTp
Brigaua 3apanuid, pa3bop 3ananuii, TpeboOBaHUH, BbIJa4a HEOOXO- 8 OIIK-9, TIK-2
JTUMOTO MaTepuasa, KOHCYJIbTAllMU Ha pa3HBIX dTanax padoThl, 3a-
HIUTa KypCOBBIX POEKTOB
Hroro 3a cemectp 8

10.1. TembI KypCcOBBIX IPOEKTOB / KYPCOBBIX padoT
[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KypCOBBIX paboT:
— 1. [IpoexTupoBaHue HIMPOKOIIOIOCHOIO YCUITUTENS
— 2. [IpoexTupoBaHue UMITYJIbCHOTO YCUIUTENSA
— 3. IIpoeKkTupoBaHHE yCUIUTENS 3BYKOBBIX YaCTOT
— 4. IIpoeKkTupoBaHHE YCUIUTENS MOCTOSIHHOTO TOKA

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4a0uXCcsl

11.1. banjbHbIe OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DJIeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amt Ha 1-yto KT ¢ | ©Oamn 3a nepuon
JeSITeNbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | mexay KT u 2KT
KOHEIl ceMecTpa
5 cemectp
KonTpomnsnas pabota 8 8 8 24
Otuet o naboparopHoii 8 8 8 24
pabote
Tect 6 8 8 22
Hrtoro makcumyM 3a nepu- 22 24 24 70
on
DK3aMeH 30
Hapacraromunm nrorom 22 46 70 100
6 cemecTp
3anmTa KypcoBbIX ITPOEK- 50 50
TOB / KypCOBBIX paboOT
Ot4er o KypcoBoMy 20 30 50
MPOEKTY / KypCOBOM pado-
TE
12
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Hrtoro makcumyM 3a nepu- 20 30 50 100
on

Hapacraromum utorom 20 50 100 100

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

Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka

> 90% ot MakcuManbHON cyMMbI OamioB Ha naty KT 5

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

4
Ot 60% 1o 69% ot makcumasbHON cymMmbl OaiioB Ha aaty KT 3
2

< 60% oT MakcuMaabHOU cyMMBbI OauioB Ha naty KT

11.3. IlepecyeT cymMMbI 0QJIJI0B B TPAAUIIMOHHYIO M MEAKTYHAPOAHYIO OLEHKY
[lepecyer cymmbl OaIOB B TPAIUIMOHHYIO H MEXIYHAPOAHYIO OICHKY NpEJCTaBleH B TaOJHIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMIIMOHHYIO M MEXTYHAPOIHYIO OIICHKY

Hrorosas cymma 6asmios,

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

IK3aMeH

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

4 (xopomio) (3a4TeHo) 75 - 84 C (xopor1o)
70 - 74
65 - 69 D (ynoBnerBopuTeabHO)

3 (YZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (ocpercraenio)
2 (HeyROBICTBOHTENSHO) (HE Hwxe 60 6ammos F (HeynoBineTBOPHUTEIHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O0ecTieueHrue TUCIHIIINHBI

12.1. OcHoBHas JuTEpaTypa
1. B.H. [TaBnoB, B.H. Horun «CxemMoTexHUKa aHAIOTOBBIX 3JEKTPOHHBIX YCTPOUCTB», M., T'0-
pstaast muHAS — Tenexkom, 2005, 320 c. (manuuue B 6Oubamoreke TYCVYP - 53 5k3.)

12.2. lonoiHuTEAbHAS JIUTEpPaTypa
1. A.B. lllapanoB «3OyeKTpOHHBbIE LIENU U MUKPOCXEMOTEXHHUKa», 4acTh 1 «AHaJIOroBas cxemo-
TexHuka», Tomck, 2003, 160 ctp. (Hanmuuue B Oubmotexke TYCYP - 179 3xk3.)
2. JL.W. apeiruna «YcunurenabHble ycTpoiicTBay, Tomck, 1976, 412 c. (Hanuuue B GubianoTeke
TYCVYP - 98 5k3.)

3. T.C. Upikun "Ycunutenbnele yctpoiictBa", M., Cs3p, 1971, 367 c. (Hanuuue B OMOIHOTEKE
TYCYP - 59 5k3.)

12.3. YueOHO-MeTOAHIECKHE ITOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4€OHO-METOAMYECKHE MOCOOUSs
1. COopHHK 3334 IO YCHJIMTEJIBbHBIM ycTpoicTBaM: YuebHoe mocobue / Hlapeiruna JI. U. -
2012. 116 c. PekomeHn10BaHO ISl MPAKTUYECKUX 3aHATUN U CaMOCTOATENbHON paboThl. [DJIEKTPOHHBIN
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/753 (nata obpamenus: 27.06.2018).
2. (CxeMOTEeXHHMKa aHAJIOTOBBIX JIEKTPOHHBIX ycTpoicTB: JlabopaTopHslit npakTukym / Hlapsiru-
Ha JI. . - 2012. 63 c. [DnexTponHbli pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/754
(mara obpamenus: 27.06.2018).
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3. CXeMOTeXHHKa aHaJIOTOBBIX 3JEKTPOHHBIX YCTPOMUCTB: YueObHO-MeToauueckoe nocodue / Ila-
peiruHa JI. U. - 2012. 87 ¢. CoaepXUT peKOMEHIallMU MO BBIMOJHEHUIO KYPCOBOTO MPOEKTa [DIEKTPOH-
HBII pecypc] - Pexxum nocrtyna: https://edu.tusur.ru/publications/755 (nata o6pamenus: 27.06.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl IJIsi CAMOCTOSTENILHOW M ayAUTOPHOW pabOThl 00ydaroIuxcs
W3 YHUCIa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAIHJIOB MIPEIOCTABIAIOTCS B (hOopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAITHIH.

JlJist ML ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [1e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JII ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IIpodeccuonajibHbie 6a3bl JAHHBIX U HHPOPMANIMOHHBIE CIIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHHH AUCUUIUIMHBI PEKOMEHAYETCS UCIIONIb30BaTh 0a3bl JAHHBIX, HH(POPMALIMOHHO-
CIIpaBOYHBIE 51 TIOWCKOBBIE CHCTEMBI, K KOTOPBIM y TYCYPa €CTh JIOCTYII
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TeXHMYECKOe 00ecneyeHue JUCHUILIMHBI U TpedyeMoe MPorpaMMHoOe
obecneuenue

13.1. O6mue TpedGoOBaHMA K MATEPHAJBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOrPaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUIYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI U MIPOMEXKYTOYHOM aTTECTAI[UU HCITONIL3YEeTCs yueOHas ayTUTOPHUsS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MMeroTes
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAOIINE TEMATHUSCKHIE HII-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3JieiaM TUCIUTLINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOEe U NIPOrPaAMMHOe o0ecnedyeHue J1Jisl NPAKTHYECKUX 3aHATH

VYuebHast 1aboparopust HHOOPMAIIMOHHBIX TEXHOIOTUN

yueOHas ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BEJICHHSI 3aHSATUH J1a00paTOPHOTO TUIIA, TOMEIIEHUE AJII KyPCOBOTO MPOSKTUPOBAHUS (BBITIOTHEHHS Kyp-
COBBIX padoT)

634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuna, a. 47, 423 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- locka marautHO-MapkepHass BRAUBERG;

- LMC-100103 Dkpan ¢ anekrponpuBogom Master Control Matte 203*203 cm White FiberGlass,
YepHasi KaliMa 110 IIEpUMETPY;

- [Ipoextop NEC «M361X»;

- CucreMHsIit 610K (16 mT.);

- MonwuTopsi (16 mT.);

- Komnsrotep;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

— AVAST Free Antivirus

— Microsoft PowerPoint Viewer
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— OpenOftice

13.1.3. MaTepua/ibHO-TEXHUYECKOE M IPOrPaMMHoe odecriedeHne JJIs J1adopaToOpHbIX padoT

VYuebHas naboparopust HHOOPMAIIMOHHBIX TEXHOIOTUN

ydeOHast ayuTOpHs AJIsl IPOBENICHHSI 3aHATHH PAKTUIECKOTO THIA, yueOHast ayIuTOpHs IS TIPO -
BE/ICHUS 3aHATHH J1JaOOPAaTOPHOTO TUIIA, TIOMEIIEHHE JUIsl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHS KYyp-
COBBIX pador)

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

Onucanue UMeroIerocs 000pyI0BaHUs:

- locka marautHO-MapkepHast BRAUBERG;

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

- [IpoexTop NEC «M361X»;

- CucreMHblit 6110k (16 mT.);

- Mounutops! (16 mirt.);

- Komnsrotep;

- Kommnekr cneuunanuzupoBanHol yueOHoOI me0enu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMHoOe obecrieueHue:

— AVAST Free Antivirus

— Microsoft PowerPoint Viewer

— OpenOftice

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSATeIbHON PadoThI
s camocTosATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIBIOTEPHBIE KJIacchl),
PacToJI0KEHHBIE 110 aJipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yn. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnanna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast ob6nacTtb, . Tomck, Bepimmanna ynuia, 1. 74, 207 aya.

CocraB 000pyIOBaHUSA:

- yueOHast MmeOerb;

- kommnbroTepsl kinacca He Huke [I9BM INTEL Celeron D336 2.81Tw. - 5 mit.;

- KOMITHIOTEPHI MOAKIIOYEHBI K ceTu «MHTepHEeT» U 00eCreynBaloT JAOCTYN B JIEKTPOHHYIO HH-
dbopMaImoHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO 00ECTICYCHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUILTHHBI VIS JIHI ¢ OTPAHHYCHHBIMU
BO3MOKHOCTSIMH 3710POBbSI M HHBAJIU/I0B

OcBO€HUE UCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOKHOCTSMHU 3/10POBbSl U HWHBAIWJAMU
OCYIIECTBIIIETCS C UCTIOIB30BAHUEM CPEICTB OOYyUEHHUS OOIIETO U CIICIMATIbHOTO HA3HAYCHUSI.

[Tpu 3aHATHAX ¢ OOYUAIOLIUMHUCS ¢ HAPYIIEHHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCWJIMBAIOIIEH arapaTypbl, MyJIbTUMEIUHHBIX CPEACTB U APYTHX TEXHUYECKUX CPEACTB MpUeMa/mepeaa-
4yr yaeOHOM nH(OpMaIMU B JOCTYIHBIX (hopMax, MOOUIBLHOM CUCTEMBI TIPETOIaBaHus i1 00yJaroIXCs
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. Y4eOHasi aymuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyuyaromiyecsi ¢ HapylIeHHEeM cliyxa, 000py/loBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
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TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMNHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIECHHBIX 00BEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiila Ha SKpaHe) IpHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IIPOCMOTpA.

[Tpu 3aHATHAX ¢ 00YYAIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIE YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpreMa/nepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBA-
JUJIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

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

14.1.1. TecToBBIC 3aJaHUA

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

B BEpXHEM
B HMDKHEM
B CpeaHEeM

2. Moayns ko3¢ duiirenTa nepeaadn mo HampsHKEHUIO0 BXOMHOM IEMU Ha CPeTHUX 4acToTax Hawu-
OOJIBIIIHI

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

3. Bepxuss rpannunast yacrotra AUX BXOTHOW ey HanOMEHbIIast

MIPU COTJIACOBAaHUM Ha BXOJIE, T.€. kKoraa RBx=Rc
npu RBx>Rc¢
npu RBx<Rc

4. llems TepMOCTAOMIU3ANMH OUTIONPHBIX TPAH3UCTOPOB B JIFOOOW M3 CXEM COXPAHHUTH IMOCTOSH-
HBIM

TOK OCHOBHBIX HOCHUTEJIEH
TOK HEOCHOBHBIX HOCHUTEJEH
TOK KOJIEKTOpa

TOK 0a3bl

5. Ilpu BBenennn napamuieabHot OOC cnaj, co3maBaeMblil pa3aeIuTEIbHON EMKOCTBIO Ha BXOJIE,
cTaHOBHTCS OonbIne (fH BhIIIE)

CTaHOBHTCS MeHble (fH HIbKe)

HE MEHSETCS

6.Br10OepuTe BepHOE yTBEPKICHHE:
BxomHast eMKOCTh SMUTTEPHOTO MIOBTOPUTEIISE MEHbIIIE BXOTHONH €MKOCTH PEOCTATHOTO KacKaja Ha

TOM € TPaH3UCTOpE, pabOTAIOIIEM B TOM K€ PEKUME
BxoaHast eMKOCTh SMUTTEPHOTO MIOBTOPUTENSI OOJIBIIIE BXOIHOM €MKOCTH PEOCTATHOTO Kackajia Ha
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TOM K€ TPAH3UCTOpE, pabOTAIOIIEM B TOM K€ PEXKUME
BxonHast eMKOCTh SMUTTEPHOTO MOBTOPUTEIIS PaBHA BXOAHOM €MKOCTH PEOCTAaTHOrO Kackaja Ha
TOM >K€ TPAH3UCTOpE, pabOTaIOIIEM B TOM K€ PEXXKUME

7. Rul = 0, BXogHast eMKOCTh (3a/1aHUE TI0 CXEME)

crajia OoJIbliIe
cTajia MEHBIIIE,
HE U3MEHWIACH

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

crajia OoJIblie
cTajia MEHBIIIE,
HE U3MEHWIACH

9. IlocnenoBaTenbHO BKJIIOUCHO JIBA PEOCTATHBIX KAackKaja Ha OUMONAPHBIX TpaH3ucTopax. M3me-
pEeHUs IPOU3BOAATCS HA BBIXOJIE MEPBOro Kackana. Eciu conpoTuBieHue Harpy3Ku BTOPOTO Kackajia BO3-
pacraer,

K03(hPHUIIMEHT yCUIICHHSI IEPBOTO Kackajia BO3pacTaeT
KO3 UIIMEHT YCUIICHHS TIEPBOTO KacKaja YMEHbIIIACTCS
K09 (hPHUIMEHT yCUIeHHS TEPBOTO KacKkaia He H3MEHIETCS

10. TTocnenoBaTenbHO BKIIIOYEHO JIBA PEOCTATHBIX Kackasa Ha OMITONSPHBIX TpaH3ucTopax. M3me-
pEeHUs IPOU3BOAATCS HA BBIXOJIE MEPBOro Kackana. Eciu conpoTuBieHue Harpy3ku BTOPOTo Kackajia BO3-
pacraer,

BCPXHSIA IpaHUYHASA 4YaCTOTAa CTAHOBUTCA OoJiblIIe
BCPXHsA I'paHUYHAA 4aCTOTAa CTAHOBUTCA MCHBIIIC
BCPXHSIA I'paHUYHASA 4aCTOTA CTAHOBUTCA HEC MCHSCTCA

11. O6patHas cBsI3b HA3bIBACTCS OTPULIATEIILHOM,

eciu Uc 1 UBBIX IpOTHBO(DA3HEI
ecau Ucs u UBbIX B (haze

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

12. B peoctaTHOM Kackaje BBeIM 3MUTTEpHYI0 BY koppekuio
fH BXOIHOM LIETIH CcTala HUXKE

fH BBEIXOIHOM 1NN CTala HIKE

fB BXOIHO IIEITH cTajla HUXKE

fB BBEIXOHOI IIEITH CTaIa HIXKE

13. B peoctaTHOM Kackaje BBeH SMUTTEpHYIO0 BY koppekuio
fH BXOJHOM IIeNH cTajia BBIIIE

fH BBIXOTHOM LIeNU cTajia HIKe

fB BXOIHO IIEITH cTajla HUXKE

fB BBIXO/IHOI LI€TIN CTaJia BhIIIE

14. Kakoro Buja B 3TOM cXxeMe 0OpaTHasi CBsI3b Ha IEPEeMEHHOM TOKe? (3aJjaHue TI0 CXEME)

1. mo TOKY ITOCJICA0BATCIIbHAA
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2. 1o HAIPAKCHUIO IMMOCJICI0BATCIIbHAA
3. 0 TOKY napasuieibHas
4. 10 HaNpsHKEHUIO NapalyiesIbHas

15. Tok kKakuX HOCUTENEH cTabuIu3upyeTcs B 3Toi cxeme? (3a/1aHue 10 CXeMe)

1. TOMBKO TOK OCHOBHBIX HOCHTEJIEH

2. TOIBKO TOK HEOCHOBHBIX HOCHTEIICH

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

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

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

AW N —

17. Kak u3MEHHTCSI BBIXOAHOE HANPsDKEHHME, €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 BepxHeM
2. B HIDKHEM
3. B cpeaHeM
4. ycuiieHue He 3aBUCHUT OT MOJIOKEHUS PETYIISITOPA, PETYIUPYETCs TOIBKO PEKUM

19.KakoBa kpytu3zHa criaga AUX cxemsbl (3a1aHUE 1O CXEME)
1. 3 nb/okT
2. 6 nb/okr

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

20. YacToTa nepBoro noJoca

I/R1C
1/R2C
I/R1 R2

@ S S

w

21. tB meya Gpa3oMHBEPCHOTO KacKala C SMUTTEPHOM CBA3BIO

PaBHO TB PEOCTATHOIO KacKa/a Ha TOM K€ TPAH3UCTOpPE, pabOTaloOIIEM B TOM XKe PEKUME U IpU
TOM K€ Harpy3Ke

OosblIe TB pEOCTATHOTO KackaJla Ha TOM e TpaH3UCTope, pabOoTaloIIEM B TOM K€ PEKUME U IIPU
TOM K€ Harpy3Kke

MEHbIIIE TB PEOCTATHOIO KackaJla Ha TOM K€ TPAH3HCTOpE, pabOTAIOIIEM B TOM XKe PEXKUME U IIPU
TOM K€ Harpy3Kke
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14.1.2. Dx3aMeHAIlHOHHBbIE BONPOCHI

1.CpaBHuTE PabOTy PEOCTATHOrO KAacKaja Ha IOJIEBOM U OMIIOISIPHOM TPAH3MCTOpPaxX BEPXHUX U
CPEIHUX YacTOTax.

2. TpeOoBaHus, IPEABABISIEMbIE K YCHIUTEISAM MOIIHOCTH, UX y4eT MPH MOCTPOCHUHU cxeM. Pexu-
MBI Pa0OTHl YCHUIIUTENBHBIX 3JIEMEHTOB B YCHJIUTEIISX MOIIIHOCTH.

1. Inarpammsl boze, X 0COOEHHOCTH MPU OIHOIOJIIOCHBIX M MHOTOIOJIOCHBIX KO3(dUIInEeHTax
nepenaun. Mcnonbs3oBanue quarpaMm boe ipyu OLeHKe yCTOMYHMBOCTH ONEPALIUOHHBIX YCHIIUTEICH.

2. Kakue cooOpaxeHus M KaK yYUTHIBAIOTCS IPU BBIOOPE CONPOTUBIICHUS B LIEMU KOIJIEKTOPA BbI-
XOZIHOTO PEOCTATHOIO KAacKala IIPU pacueTe yCHINTENSI FTApMOHUYECKUX CUTHATIOB?

1.Kakne cooOpakeHHs U KaK YUUTBIBAIOTCS MIPU BHIOOPE CONPOTHUBIICHUS B LIENIH KOJUIEKTOpa peo-
CTaTHOT'O KacKa/ia P pacueTe YCUIUTENS UMITYJIbCHBIX CUTHAJIOB ?

2. VIIT ¢ nmpeobpazoBanuem. [IpuHiium paboThl, HCTOYHUKH TOTPEITHOCTH.

1.Ha3znaueHue pas3ienuTeNbHBIX KOHAEGHCATOPOB PEOCTATHOIO Kackala M BbIOOp MX €MKOCTH.
OrpaHuueHMs CBEpXY U CHU3Y Ha BHIOOP EMKOCTH pa3/IeUTEIbHBIX KOHIEHCATOPOB.

2.Perynmuposka ycmiienust 1 BU koppekuus YIIT npu moctpoenun ero Ha 6a3e napaiienbHbIx 0a-
JIAHCHBIX CXEM.

1. Biusaue oOpaTHO cBs3M Ha KO3(D(HUITMEHT niepeiaun IpH pa3InyHbIX BUJaX 0OPaTHOM CBS3H.

2 ITosicHuTe 3MI0pamMy HANPSKEHUH M Ha YaCTOTHBIX XapaKTEPUCTUKAX MPUHIMI pabOThl KOPPEK-
tupymomero Guiasrpa. CpaBHUTE pabOTy Ha BBICOKOOMHYIO U HU3KOOMHYIO Harpy3KH.

1 IIpyHimMnuanpHas U SKBUBAJIEHTHAs! CXEMBI PEOCTATHOIO KAaCKaJa Ha IOJIEBOM TPAH3UCTOPE, Ha-
3HAaYEHHUE IIEMEHTOB CXEMbl, OTPAHUYEHHUS CBEPXY U CHU3Y Ha BBIOOP COMPOTUBIICHUS B IIETIN CTOKA.

2.Cxembl KoJuTeKTOpHOUM cTabunuzanuu 6e3 OC Ha mepeMeHHOM Toke. BBIOOp 2JIeMEHTOB ATHX
CXEM U MX BIMSIHHME HA KAUECTBEHHBIE [T0KA3aTENIN YCUIUTEIbHBIX YCTPONUCTB.

1.CBs13p kOdhdunEeHTa TIepeaaun U MEePEeXOqHON XapaKTePUCTUKH yCTPONCTBA JIMHEHWHOW oOpa-
60TkH curHanoB. Kakum o6pa3zoM UCTIONIB3YeTCs 3Ta CBA3b JAJIS aHAIM3a U pacdyeTa yCTPOMCTB aHAIOTOBOM
00pabotku curasioB? [IpuBenuTe mpuMepEHI.

2.0co06eHHOCTH CTabMIHU3alnu pexkuMa (PUKCUPOBAHHBIM TOKOM 0a3bl.

1.BxonHast eMKOCTh M BXOZIHOE COIPOTUBIIEHUE PEOCTATHOIO KAacKa/la Ha OUIOISIPHOM TPAH3HUCTO-
pe. Kak 00OBsiICHUTB, UTO BKJIAJ BXOJHOH M MPOXOIHONH €MKOCTEH BO BXOIHYIO JTMHAMHUYECKYIO €MKOCTb
pasynyeH?

2 ITpunnun paGoThl SMUTTEPHON TepMocTaduIn3auu. KakoBbsl orpaHUYEHUs] CBEPXY U CHHU3Y Ha
BbIOOp CONPOTUBIIEHHUS B LI AIMUTTEPA U CONPOTUBIICHUM JeTUTENs B Lienu 0a3bl?

1.CxeMBbl peryaupoBKH YCUJICHHS, UX CPaBHEHHE, OTPAaHUYEHUS CBEPXY U CHU3Y Ha BBIOOpP peryiu-
POBOYHOTO COIIPOTHBIICHUS.

2.On10paMy HaNpsDKEHUH U Ha YaCTOTHBIX XapaKTEPUCTUKAX MOSCHUTE MPOLECC MOSBICHUS HCKa-
KCHHUH 32 CYET EMKOCTH Pa3ACIUTEIIbHBIX KOHEHCATOPOB.

1.Ilepeuncnute 3TaIBl ONpEAETICHUS IEPEXOTHON XapaKTEPUCTUKN YCTPOUCTBA aHAJIOrOBOW 00pa-
OOTKM CUTHAJIOB, IPUHIMIINAIBHAS CXeMa KOTOpOro n3BectHa. [IpomnmtocTpupyiite npumepom.

2 ITpunnun paboThl KOIIEKTOpHOM crabunu3anuu. CpaBHUTE pabOTy KOJJICKTOPHOM M AMHUTTEp-
HOM CTa0WJIN3aluy NIPH OIMHAKOBBIX 3HAYEHUSAX CTAOMIM3UPYIOLINX COPOTUBICHU.

1. IlpuunHBl CaMOBO30YKACHHUS YCTPOMCTB, OXBAYEHHBIX OTPHUIIATEIbHOM 00paTHOM CBS3bI0, 3arac
ycroiunBocTu. CriocoObl CHUXKEHHUS OMACHOCTH CaMOBO30YKEHHs (Ha PpUMEpE ONEPALUOHHOTO YCHUIIU -
TEJS).

2. IlpowsmrocTpupyiTe 3MIOpaMU HAMPSHKEHUST MPOIECC CO3AaHUs MOAbEMa IIOCKON BEPIIUHBI
IPSMOYTOJIBHOTO UMITYJIbCA KOPPEKTHPYIOLUTUM (DUIBTPOM B KOJUIEKTOPHOH LIETIH.

1. O6paTHas cBA3b uepe3 BHYTPEHHEE CONMPOTHUBICHUE UCTOYHUKA MUTAHUS U CIIOCOOBI YMEHBIIIE-
HUS €€ BIUSHUS.

2. CBoiicTBa JBYXTAKTHBIX KacKkaaoB. [[puBenuTe npuMepsl CXeM ABYXTAKTHBIX KACKaI0B.

1.ITonHas SKBHBaJEHTHAs CXE€Ma PEOCTATHOTO Kackajga Ha OWIOISIPHOM TpaH3UCTOpE. DKBHUBa-
JIEHTHBIE CXEMBbI JUISl CPEJHUX M HIDKHUX 4acTOT. AHanu3 paboThl peOCTaTHOTO KAacKaja Ha HU)KHUX Ya-
CTOTax.

2. ®a30MHBEPCHBIA KaCKaJl ¢ SMUTTEPHOM CBS3BIO B Ka4ECTBE NMPUMEpa CXEMbI C OOpaTHOM CBs-
3p10. OcoOeHHOCTH PadoThl (Pa30MHBEPCHOTO KACKa[a C IMHUTTEPHOU CBSI3BIO0 B YCHIUTEINSAX MOCTOSHHOTO
TOKa.
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1. BausHue oOpaTHBIX CBSI3eH HAa BXOIHBIC M BBIXOJHBIC CONPOTUBIICHUS YCTPONCTB aHAIOTOBOM
00pabOTKH CUTHAJIOB.

2. N300pa3uTe NpUHIUNHAIBHYIO 3JEKTPHUECKYIO CXEMY PE3UCTOPHOTO Kackasia Ha OUIOISIpHOM
TpaH3uctope. [lokakute myTH NMPOTEKaHUs MOCTOSHHOM M TIEPEMEHHOM COCTaBISIOUINX TOKa KOJUIEKTOpa
TpaH3uctopa. [losicHuTe Ha3HaYeHNE IIEMEHTOB CXEMBI

1.ITonHas SKBUBaJEHTHAs CXeMa PEOCTATHOTO Kackajga Ha OWITOISIPHOM TPaH3UCTOpE. DKBHUBaA-
JICHTHBIE CXEMBI JJIsl BEPXHUX U CPEJHHUX 4acTOT. AHaIM3 pabOThl PEOCTATHOTO KAacKaja Ha CPEeJHHX Ya-
CTOTax.

2. MuBepTHpyIOLlEee M HEMHBEPTUPYIOIIEE BKIIOUEHHSI ONIEPALIMOHHOTO YCUIIUTEIS.

1.Crynenyarass peryaupoBka ycuiaeHus. KoMmmeHcanuss MCKaKeHHH, co34aBaeMbIX IENbIO, CTOS-
1IeH MOCIIE PETYIATOPA.

2. [TosicHuTe 3MIOpaMy HANPSHKEHUS] U HA YaCTOTHBIX XapaKTEpHUCTUKAaX BOSHUKHOBEHHME MCKaxke-
HUH 32 CUET MU YMUTTEPHOU TEPMOCTAOMIN3AINH C ITYHTHPYIOIICH EMKOCTBIO.

1. [TpuumHBI caMOBO30YKIEHUS YCTPOUCTB, OXBAYCHHBIX OTPUIIATEILHOM 00OPAaTHOM CBA3BIO, 3armac
ycroitunBocTi. CriocoObl CHIKEHHSI OTTACHOCTH CaMOBO30YXKICHUSI.

2. Ilepeuncnure BO3MOXKHBIE Ha3HAYCHUs (PHIIBTpa B KOJJIEKTOPHOU (CTOKOBOW) IIEMU TPAH3UCTO-
pa. [Toscaute nmpuHIun padboThl B KaxkaoM ciaydae. CpaBHUTE BBIOOP U BKIIIOUYCHHE EMKOCTH (PUIBTPaA MPH
Pa3IMYHBIX €ro Ha3HAUCHUSIX.

1. KoaduuueHT ycunenus kKackazia ¢ SMUTTEpHON Koppekiueil. CpaBHuTe ko3dduimeHTs ycu-
JICHUS U TUHAMHYECKHe TUana30Hbl peOCTAaTHOTO KackKa/la 1 Kackaga ¢ SMUTTEPHON KOpPEKIUel npu oau-
HAKOBOM BBIXOJJHOM HAIPSIKEHUU.

2. VI3 xakux cooOpakeHHW BBIOMpaeTcs €MKOCTh, ITIYHTHpYIomas Ra mis tepmocTadbuimm3aum?
YTro orpaHNYMBAET €€ 3HAUEHUE CBEPXY U CHU3Y?

1. IlpuunHBl CaMOBO30YKICHUS YCHIIMTENS, OXBAUCHHOTO OTPUIIATEIHLHON OOpaTHOU CBS3BIO.
Kpurepuii HaiixkBucta. CriocoObl MOBBIIICHUS YYTOHYUBOCTH.

2. CpaBHHUTE BIMSHHE OTPUIIATECIBLHON OOPAaTHOM CBSI3M IO TOKY M IO HAMPSHKEHUIO HA TOJIOCY
MPOITYCKaHUS KacKaja.

1. Kakue cooOpaskeHus M KaK yUUTHIBAIOTCS MPU BHIOOPE COMPOTUBIICHUS B LIEMH KOJIJIEKTOpa peo-
CTaTHOT'O KacKa/a IpH pacueTe YCUIIMTENS TapMOHUYECKUX (MMITYIbCHBIX) CUTHAJIOB?

2. N3o0pazute cxemy (ha30MHBEPCHOTO Kackajia ¢ pa3IelIeHHON HArpy3KOW W MOSICHUTE MPUHITUTI
ero paboTsI

1. KakoBbl orpaHudeHust Ha BEIOOP COMPOTHBIICHHSI OOPATHOM CBS3H ONEPAIMOHHOTO YCHUITUTEINS?

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 SIMUUTTEPHOU M KOJJIEKTOPHOW CTaOMUIM3AIMK TIPU OJIMHAKOBBIX 3HAYE-
HUSIX CTaOMIIM3UPYIOIINX CONPOTHUBIICHUH.

14.1.3. Tembl KOHTPOJILHBIX PadoOT

¢ CXEMbl U MPHUHIHUIIBLI pa60TI>I OCHOBHBIX aHAaJIOI'OBBIX yCTpOﬁCTB, B TOM 4YMCJIC C IIPUMCHCHHUEM
OIEPALIMOHHBIX YCHIINTEIIEH; CXeMbl CTAOMIM3alMN PEXUMA aKTUBHBIX 3JIEMEHTOB;

¢ Ha3HAYCHUEC DJIEMCHTOB CXEM aHAJIOT'OBBIX yCTpOfICTB " BJIIMAHUC U3MCHCHHA UX IMapaMCTpPOB Ha
OCHOBHBIE TI0KA3aTeIN aHAJIOTOBBIX YCTPOMCTB;

* [IPUHLIMIIBI IOCTPOEHUS LIeTiel 0OpaTHOM CBSA3M U UX BIIMSHUE HAa OCHOBHBIE MTOKA3aTeNU U CTa-
OUJIBHOCTH MAPAMETPOB AHAJOTOBBIX JEKTPOHHBIX YCTPOMCTB, IOCTPOCHHBIX Ha 0a3e ycuiuTenel, B Ko-
TOPBIX UCHOJIb3yeTCsl 00OpaTHas CBA3b;

14.1.4. Tembl OIPOCOB HA 3AHATHUAX

Omnpenenenre aHAIOTOBBIX YCTPOHCTB. [IpHHIMIIBI UX TOCTPOEHUS, 0COOEHHOCTH (DYHKIIMOHHUPO-
BaHUs U 00JIaCTU NPUMEHEHUS. YCUIUTENbHBIE YCTPOMCTBA U UX MECTO B YCTPOICTBaX aHAJIOTOBOI 0Opa-
0oTku curHanoB. Kinaccudukaius yCUINTeIbHBIX YCTPOUCTB.

Kpatkuii uctopuyeckuii 0030p pa3BUTHs aHAJOTOBOM AJIEKTPOHHON TEXHUKH. TEHIECHIINM ee pa3-
BUTHSL.

OyHKIMOHATbHASI CXeMa YCUIIUTEIBHOTO YCTPONHCTBA, HA3HAYCHHE €€ DJIEMEHTOB.

Koadpdumment nepemaun. KoadpdunumeHt ycuneHus mo HANPSHKCHUIO U MO MOIIMHOCTH. AM-
IUIMTYJHO-4aCTOTHAsA, aMIUIUTYIHO-(pa30Bas U nepexoaHas xapakrepuctuku. uarpammsl bone. Yactot-
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Hble U (Da3oBbIe UCKaKEHUA. VICKaKeHUs MPSAMOYTOJIbHBIX UMITYJILCOB, BHOCUMbIE KBAa3WIMHEHHBIM YCH -
JUTEJIEM, UX CBA3b C YACTOTHBIMHU MCKAXKEHUAMU. YCIOBUS HEUCKAXKEHHON Nepeaayn CUTHANIoOB. BxoaHble
U BBIXOJIHBIE TapameTphl. HennHelHble HCKaXEeHUs ¥ CTIOCOOBI UX OIICHKH. AMIUIUTY/IHAS XapaKTEePUCTH -
Ka, TMHAMUYECKUN JHMAIa30H CUTHAJIOB M YCTPOWCTB aHAJIOroBoi o0paboTku curHayioB. Koadduiment
IIOJIE3HOTO IEUCTBUS.

Pazbuenue ycrpoiicTBa Ha Kackanel. OmnpeselieHHe IoKa3aTelied M XapaKTepUCTUK MHOTOKAc-
KaJHOTO YCTPOMCTBA IO IOKA3aTeIsM U XapaKTEpUCTHKaM €ro kackaaoB. "CyMMUpOBaHUE" YaCTOTHBIX
WCKaXKEHUW U UCKAXKEHUM MEPEXOIHBIX XapaKTEPUCTHUK.

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

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

Ilenu nuTtanus, obecneynBaroIue PeXUM padbOThl TPAH3UCTOPOB IO MOCTOSTHHOMY TOKY. 3Haue-
HHE 3THX Ienel 1 cTabmin3auuy paboThl YCTPOICTB aHAIOT0BOI 00paboTKH curuanoB. CTabuan3amnus
pekuma paboThl TPAH3UCTOPOB C MOMOUIBIO LIENEH, CONPOTUBIEHUE KOTOPBIX U3MEHSETCS MPU U3MEHe-
HUH TEMIIEPaTypbl; CTaOMIM3aLKs peKUMa ¢ TOMOIIBIO OTPUIIATEIILHOM 0OpaTHOM CBsI3M (KOJJIEKTOpHAs,
OMUTTEPHAS U KOJUIEKTOPHO-IMUTTEPHAS CXEMbI CTA0MIIN3ALIUHN).

['enepaTopbl cTaOUIBHOTO TOKA U CTAOMJILHOTO HANPSKEHUsI M UX MCIIONb30BaHUE Ui obecrede-
HUS CTAaOMIIM3alMK PEKUMA TPAH3UCTOPOB.

[Tpumenenne DBM niist pacueTa TepMOCTaOMIU3AIIH.

TpeOGoBaHus, npeabaBIsieMble K KackaJlaM MPeJBapUTEIbHOIO YCUICHHS, U OCOOEHHOCTH UX aHa-
JM3a, CBA3aHHbBIE C MAJIBIM YPOBHEM BXOIHOI'O CUTHAJIA, P KOTOPOM CIPAaBEUIMBBI KBA3UIMHENHBIE JK-
BUBAJICHTHBIE CXEMbl aKTUBHBIX JIEMEHTOB.

[TpuMeHeHnEe SKBUBAJIEHTHBIX CXEM JJI aHAJIM3a KacKaJoB IPEABAPUTEIILHOIO YCUIIEHUS. YTpO-
IICHUE DKBUBAJICHTHBIX CXEM Ul PaCUETOB, HE CBSI3aHHBIX C MpuMeHeHueM DBM.

YeunurenbHble KacKabl ¢ TPAH3UCTOPAMH, BKIIOUCHHBIMU C OOIIMM 3MHUTTEPOM (UCTOKOM). Peo-
CTAaTHBIN KacKaj, ero NpUHLUINAIbHAS U SKBUBAJIEHTHAsI CXEMbl, Ha3HaYeHue 31eMeHToB. Koapduunent
YCHUJICHUSI, YaCTOTHBIE U (Da30BbIe XapaKTEPUCTUKU B O0JIACTH BEPXHUX YACTOT U MEPEXOAHBIC XapaKTePH -
CTHKHM B 00JIaCTH MaJIbIX BPEMEH, IUIOLIA/(b YCUJICHUS, UMITYJIbCHAs JOOPOTHOCTh KAacKaga MU MHOIOKAac-
KaJHOTO YCHUJIUTEIIS.

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

YacTtoTHble U (pa30BbIe MCKAKEHUS B 00JIACTH HM)KHUX YACTOT M MCKAKEHHSI IJIOCKOW BEPIIMHBI
UMITYJIbCa, BOSHUKAIOILIME B PEOCTATHOM Kackaze. HuskouacToTHas koppekuus (KOppeKLUs MCKaKEHHM
IUIOCKOM BEPIIMHBI UMITYJIBCOB).

[IpuMeHeHnEe yCUITUTEIbHBIX 3JIEMEHTOB, COCTOSIIUX U3 HECKOJIBKUX TPAaH3UCTOPOB (COCTaBHBIE
TpaH3ucTopsl). OnpeneneHne napaMeTpoB U XapakKTEPUCTUK COCTABHBIX TPAH3UCTOPOB 110 TapaMeTpam U
XapaKTepUCTUKaM BXOSIIUX B HUX 3JIEMEHTOB.

OcHOBHBIE MOHATHUS, CBA3aHHBIE ¢ 001IeH Teopueit oOpaTHbIX cBs3eil. Kimaccudukamms o6paTHbIX
CBsi3€H, OIpeiesICHUE UX BUJIA B cxeMe. BinsiHue oOpaTHBIX CBsi3ell HA OCHOBHBIE ITOKA3aTeIN U XapakTe-
PUCTUKH YCUJIMTEIBHBIX U IPYTUX aHAJIOTOBBIX YCTPOICTB (ko3 duiment nepenaun, koddduuent ycu-
JIeHUs, CTaOUIBHOCTh IIAPaMETPOB, BXOAHOE M BBIXOJHOE CONPOTUBJICHNUS, TMHEHHbIE U HEJIMHEIHbIE UC-
Ka)XEHUs). YCTOMYMBOCTh YCTPOICTB, OXBAYEHHBIX OOPAaTHOM CBA3BIO, CIIOCOOBI 00ECTIeUeHUs] YCTOHYHUBO-
ctu. [lapazutHbie oOpaTHble CBsA3U. CBS3b Uepe3 BHYTPEHHEE CONPOTUBIICHNE NCTOYHUKA TUTAHMSL.

[Tpumepsl cxeM ¢ 0OpaTHBIMU CBSI3SIMH.

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

PerynupoBka ycuieHHs B Kackajax IMpeBAapUTENILHOTO YCHJIEHHUS C MOMOILBIO LENH OOpaTHOU
CBsI3M (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 -
MO YYHTHIBATb.

Bb100p TpaH3UCTOPOB /17151 OKOHEUHBIX KacKaJ0B. YUeT CKBa)KHOCTU UMITYJILCOB IIPU OOJIBLION aM-
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IUIUTYJE CUTHAJIA.
[TpoGaemMbI TOCTPOCHUS CXEM YCHIIMTEIICH ¢ HEMTOCPEACTBEHHOM CBSI3bI0 KACKAIOB U UX PEIICHUE.
Huddepenunanbubiii yeunurenbHblil kackan. Kosddunuent ycunenus no nuddepeHmaisHoMy

U cuH(pa3HOMy cUrHajaM. PerynupoBka ycuieHus U NIPUMEHEHUE BBICOKOYACTOTHOM Koppekuuu qudde-

PEHIMAIBHBIX KaCKaJOB.

ITepexon kK HECUMMETPUYHOMY BBIXOLY.

CBolicTBa MIE€AIBHOTO ONEPALMOHHOIO ycuiauTelns. Vcrnonp30BaHue ONEpalMOHHBIX yCUIIUTENEH
JUIl YCUJIEHHUS, CIIOKEHHUs, BBIYMTAHUS, UHTETPUPOBaHUs, NU(D(EepeHIUPOBaHUS U JIOTapU(PMUPOBAHMUS
curnanoB. Kommnaparopsl. AKTUBHBIE (PUIBTPHI M CIOCOOB! (HOPMUPOBAHHUS YACTOTHBIX XapaKTEPUCTHUK Ha
OIEPAllUOHHBIX YCHIINTEIIAX.

OcHOBHBIE TIOKA3aTeIN peajIbHBIX ONEPALMOHHBIX ycuinuTenae. CIBUTM HyIs BBIXOJHOTO Harmps-
KEHUs U ux koMmrneHcauus. O0ecrieyeHne yCTOMYMBOCTH ONEPALMOHHBIX YCUIIMTENIEH, OXBAaUCHHbIX IIy-
OoKoOl oTpHIIaTeNIbHOW 00paTHOM CBA3bI0. Mcnonp3oBanue aAuarpaMmbl boze 1ist olleHKH rpaHul] yCTOM -
YUBOTO YCHJICHUS.

Yeunurenu nepeMeHHOro TOKa Ha ONEPAaLMOHHBIX YCHIINTENSX.

14.1.5. Tembl JOMAIIHHUX 3aJaHAN

1. [lepeuncnuth U 1aTh KPaTKyIO XapaKTEPUCTUKY KAYECTBEHHBIX IOKa3aTesIeH, UCIOIb3YOLINXCS
JUISL OTIMCAHMSI aHAJIOTOBBIX YCTPOUCTB 00pabOTKH rapMOHHUYECKUX CUTHAJIOB.

2. Ilepeuncnuthb U 1aTh KPaTKyIO XapaKTEPUCTUKY KaueCTBEHHBIX IOKa3aTeseH, HCIIOb3YIOUXCs
JUIsL OTIMCAHUSI YCTPOUCTB 0OpaOOTKU UMITYIbCHBIX CUT'HAJIOB.

3. Knaccudukanus ycuiuTeabHbIX YCTPOUCTB. [IpuHIMIBI M IpU3HAKY KIaCCU(PUKAITIH.

4.Yto Ha3pIBaeTCS IMHAMMUYECKUM Jnana3oHoM? KakoBbl ciocoObl €ro OleHKu?

5. Cesi3p k03 duLIMeHTa TIepeayl U MEepeXoAHON XapaKTepUCTUKU YyCTPOWCTBA JIMHEWHON 00pa-
00TkM curHaioB. Kakum o6pa3oM UCIIONIb3YeTCs 3Ta CBA3b JAJIS aHAIM3a U pacyeTa yCTPOMCTB aHaIOTOBOM
00paboTku curnanos? [IpuBecTu npumepsl.

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

7. IlepexonHas XxapaKTepUCTHKa MHOTOKAaCKaJHOIO YCUIIUTENIBHOIO yCTpoiicTBa. OnpeneneHue pe-
3yJABTUPYIOLIUX JIOKAJIBHBIX TAPAMETPOB.

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

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

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

11. DKBUBaJIEHTHBIE CXEMbl AKTUBHBIX 3JIEMEHTOB. [lapaMeTpbl SKBUBaJIEHTHBIX CXEM, UX 3aBHCH-
MOCTb OT peXuma M Temieparypsl. OnpelneneHue napaMeTpoB 3KBUBAJICHTHBIX CXEM IO CIIPABOYHBIM
JTAHHBIM.

12. BxoaHasi eMKOCTh M BXOJHOE COMPOTUBIIEHUE PEOCTATHOTO Kackaia Ha 1oJjieBoM (OUIOISIpHOM
TpaH3uctope). Kak o0bsCHUTH, YTO BKJIaJ] BXOAHON U MPOXOAHON €MKOCTEH BO BXOJHYIO JUHAMUYECKYIO
€MKOCTb pa3IndeH?

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

14. CpaBHuTe paboTy peOCTATHOIO KacKaJa Ha MOJIEBOM M OMIIOIIPHOM TPAH3UCTOpPAaX CPEAHMX U
BEPXHHUX YaCTOTaxX.

15. Cxembl peryaMpoBKU yCUJIEHUS, UX CpPaBHEHHE, OTPAaHUYEHUS CBEPXY M CHU3Y Ha BbIOOD pery-
JIMPOBOYHOTO CONIPOTUBIICHMUS.

16. Crynenuatas peryaupoBka ycuienus. KommneHcanusi uCKaXeHUl, co3jaBaeMbIX LENbI0, CTOSI-
LIEH MOCIIE PETYIATOPA.

17. IlpuunHbl TEMIEpaTypHOH HECTAOUILHOCTU KOJUIEKTOPHOT O ToKa. OlleHKa BETMYMHBI 3TOM He-
CTaOMJIBHOCTH.

18. [Ipuniun paboThl SMUTTEPHON TepMocTadbmm3anuu. OrpaHudeHus CBEpXy U CHU3Y Ha BBIOOD
COIIPOTHBIICHHS B LIEMH SMUTTEPA U COMPOTUBIICHUH JIeNUTENs B LIeTH Oa3bl.

19. [Ipuniun paboThl KOJUIEKTOPHOU cTabmiuzanuu. CpaBHUTH pabOTy KOJJIEKTOPHOW U AMUTTEP-
HOMU CTaOWJIN3aLUK NIPH OIMHAKOBBIX 3HAYEHUSX
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CTaOMIIM3UPYIOUIMX CONPOTUBIICHUH.

20. OcoOeHHOCTH CTaOUIU3AINH peXUMa (PUKCHPOBAHHBIM TOKOM 0a3bl.

21. Cxembl KOJUIEKTOpHOM crabunu3anmu 6e3 OC Ha nepeMeHHOM Toke. BBIOOp 3/1eMeHTOB 3THX
CXEM U HMX BIMSHHME HA KAUECTBEHHBIC MTOKA3aTeNN YCUIUTEIbHBIX YCTPOUCTB.

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

23. IlocTpoeHue U UCNOIb30BaHUE JUHAMUYECKUX XAPAaKTEPUCTUK aKTUBHBIX AJIEMEHTOB. Brixon-
HbIE, BXO/IHbIE, TPOXOIHbIE U CKBO3HbIE TUHAMHYECKHE XapaKTEPUCTHKHU.

24. Cxema OJTHOKACKaJHOTO YCHJIUTENS Ha CONPOTHBICHUSIX Ha OUIOISAPHOM (IIOJIEBOM) TpaH3H-
ctope. Ha3znauenue snemMeHnToB cxembl. OrpaHMYEHUS CBEPXY M CHU3Y Ha UX BBIOOP.

25. Kakue coobpakeHHsI M KaK YYUTBHIBAIOTCS MPH BBIOOPE COMPOTHUBICHUS B LEMH KOJJIEKTOpA
BBIXOJTHOTO PEOCTAaTHOIO KacKaja MpH pacueTe YCUIUTENS TapMOHUYECKUX (MMITYJIbCHBIX ) CUTHAJIOB.

26. DnropaMy HanpspKEHHs M HA YaCTOTHBIX XApaKTEPUCTUKAX MOSICHUTh MPOLECC MOSIBIEHUS HUC-
KaKEHHH 32 CYET EMKOCTH Pa3eUTEIbHBIX KOHIEHCATOPOB.

27. CpaBHUTH pabOTy pa3AeIUTEIbHBIX KOHICHCATOPOB B YCHIIUTEINISAX HAa OUITONISIPHBIX U TMOJIEBBIX
TpaH3UCTOpax.

28. DKBHUBAJCHTHBIE CXEMBl PEOCTATHOTO Kackajga Ha OUNOJsipHOM (II0JIEBOM) TPAH3HCTOPE - TOJI-
Hasl, OTJENIbHO I BEPXHUX, CPEIHUX U HIKHHMX 4acTOT. AHaiu3 pabOThl peoCTaTHOrO Kackazia Ha cpej-
HUX, BEPXHUX (B 00J1aCTH MaJbIX BpEMEH) M HUKHHUX 9acTOT (B 001acTH OONBIINX BPEMEH).

29. Beibop conmpoTHBIIEHHUS B IETH KOJJIEKTOpa (CTOKA) peocTaTHOTo Kackaaa. Kakue mokazartenu
U KaKUM 00pa3oM OIPeessioT BHIOOP ITOr0 CONMPOTUBICHUS ?

30. KoapdumueHT ycuiieHuss peocTaTHOTo Kackaja mpu padoTe Ha BHEITHIOK HArpy3Ky W Ha BXOJ-
HOE COTIPOTHBIICHHE TPAH3UCTOPHOTO Kackana. Kak u3mensercss KoapGHUIUEHT yCUIEeHHs IPH U3MEHEHUH
COTMPOTUBIICHUS HATPY3KU?

31. Ilepeuncnaute BO3MOXKHBIE HazHaueHUs (DUIBTPA B KOJJIEKTOPHOM (MCTOKOBOM) IIeTH TPaH3U-
ctopa. [losgcHuTh mpuHIMIT paboOTHl B KaXKAOM ciaydyae. CpaBHUTH BIOOp M BKIIIOYEHHE €MKOCTH (UIbTpa
IIPY Pa3IMYHBIX €r0 Ha3HAYCHMSIX.

32. IloscHUTH >HIOpaMH HANpPSDKEHUS U HAa YAaCTOTHBIX XapaKTepUCTUKAX MPUHIUI pabOThI KOp-
pextupytomiero ¢puisTpa. CpaBHUTH pabOTy Ha BHICOKOOMHYIO M HU3KOOMHYIO Harpy3Ku.

33. ®duznveckue 0OCHOBBI PabOTHI CXEM BBICOKOUYACTOTHOW KOPPEKITUU (KOPPEKITUU UC- KAKCHHUH B
o0nacTi ManbIX BpeMeH). MuHUManbHoe BpeMs HapacTanus. [IyTu ero qocTikeHus.

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

35. Knaccudukanus obpatHbix cBsized. [Ipumepbr cxem. Omnpenenenne Buaa oOpaTHOM CBSI3U B
CXeMe.

36. KoaddunmeHT nepenaun yCHIMTENs, OXBAaYeHHOTO 00paTHOM CBS3BIO, MPU PA3IMYHBIX CTIOCO-
0ax CHATHS U BBEACHUS HAINPSDKEHUS 00paTHOMN CBSI3H.

37. Bnusaune oOpaTHOM CBsI3W Ha YaCTOTHYIO M (ha30BYIO XapaKTEPUCTHKH YCTPOWCTBA aHAJIOTO-
BO1 00paboTku curuanos. Vcnonp3oBanue 3Toro BIUSAHUSA 111 BU KOppeKIuu yCHIIUTENIBHBIX YCTPOHCTB
(KOppEeKIMU B 00JIACTH MaJIBIX BPEMEH).

38. Briusinue oOpaTHOI CBA3M HA HEJNIMHEIHHbBIE HCKAXEHUS U IIYMbI, BOSHUKAIOLINE BHYTPU METIH
00paTHOM CBSI3H.

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

40. IlpuunHBl CaMOBO30YKICHUS YCTPOMCTB, OXBAuCHHBIX OTPULATEIBHON OOpATHOH CBA3BIO,
3arac yCTOMYMBOCTH, MEPHI €€ 00ecrieueHusl.

41. IlpuunHBl CaMOBO30YKICHHUSI YCTPOMCTB, OXBAuCHHBIX OTPULATEIBHON OOpATHOH CBA3bIO,
3anac yctoiunBocTd. CrocoObl CHUKEHHSI OMACHOCTH CaMOBO30YXXJEHUS (Ha MpUMeEpe ONepalliOHHOTO
YCUIINTEIS).

42. O06patHas CBSI3b yepe3 BHYTPEHHEE COMPOTHBICHHE HMCTOYHUKA MUTAHUS U CIOCOOBI YMEHb-
LIEHUS €€ BIMSIHMSL.

43.CpaBHUTH PEOCTATHBINA KaCKaJl U SMUTTEPHBIN MOBTOPUTEIb HA CPETHUX U BEPXHHUX YACTOTaX.

44. N3 xakux cooOpaKeHUH BBIOMPACTCS CONPOTHUBIICHUE B LIEMH SYMHUTTEPA IMUTTEPHOTO MOBTO-
putena? UTo orpaHUYMBaET €ro 3HaY€HUE CBEPXY U CHU3Y?
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45. YacToTHBIE UCKAKEHUS, NIEPEXOHAS XapPAKTEPUCTHKA U MCKa)KEHUS IUIOCKOW BEPLIMHBI M-
MyJbCOB 32 CUET EMKOCTH, IIIYHTHPYIOIIEH CTaOMIN3HpYIOlllee CONPOTUBIIEHUE B Ilenu sMuTTepa. Kak u3-
MEHSIOTCS ATH UCKAKEHUSI IPU BBEACHUU B CXEMY SMUTTEPHOI BBICOKOYACTOTHOM KOPPEKLIUU U OYEMY?

46. IloscHUTD >MIOpaMU HAIIPSKEHUS U HA YaCTOTHBIX XAPAaKTEPUCTUKAaX BO3SHUKHOBEHHE MCKaXe-
HUH 32 CUET IEeTH YMUTTEPHOU TEPMOCTAOMIN3AINHN C ITYHTHPYIOIICH EMKOCTBIO.

47. IIpuHuum padoThl SMUTTEPHON KOPPEKIMH (B TJIaHE YaCTOTHBIX U B TUTAHE MIEPEXOAHBIX Xapak-
TepUCTHK).OrpaHueHHsI Ha BBIOOP IIIyOHHBI 0OpaTHOM CBS3U, CBSI3aHHBIE C HEOOXOIUMOCTBIO TIOTY4EHUS
YCUJIEHHS U C 3aI1aCOM I10 UMITYJIbCY TOKA.

48. KoopduumeHt ycuneHus kKackaia ¢ SMHUTTEpPHOH koppekuueil. CpaBHeHHE KOI((HUIMEHTOB
YCUJIEHUS U JUHAMHAYECKUX JHMANA30HOB PEOCTATHOTO KacKa/la M KackaJaa ¢ SMUTTEPHON KOppPEKLIUEN Mpu
OJIMHAKOBOM BBIXOIHOM HaIIPSKEHUH.

49. Tlpumepsl cxeM ¢ oOpaTHBIMU CBSI3IMH. Da30MHBEPCHBIM KaCKaJl ¢ pa3/IeJICHHOW Harpy3Koi.
Da30MHBEPCHBIN KAaCKaJ ¢ SMUTTEPHOH CBsI3b10. OcOOeHHOCTH PabOoTH! (Ha30MHBEPCHOTO KacKaa C IMUT-
TEPHOM CBS3bI0 B YCWIIMTEISAX OCTOSHHOIO TOKA.

50. ITpo6aemsl noctpoenus cxem YIIT mpsimoro ycuneHus.

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

52. Perymuposka ycunenust 1 BU koppekuus YIIT npu noctpoenun

ero Ha 6a3e mapaJieTbHBIX OAIAHCHBIX CXEM.

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

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

55. CpoiicTBa uaeanbHOrO onepanuoHHoro ycwiurens. CinoxxkeHue, BBIUUTaHUE, YCUICHUE, UHTE-
rpupoBaHue U Au¢GepeHINpPOBaHUE CUTHAIOB C TOMOIIBI0 ONEPALMOHHBIX YCHIHMTENEH. YrpaBieHue
(bopMOii YaCTOTHOM XapaKTEPUCTUKH.

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

57. Nuarpammbl boje, mX 0COOEHHOCTH MPU OTHOTIOFOCHBIX ¥ MHOTOITOJIFOCHBIX KO3 HIIHEHTaX
nepenaun. Mcnonbs3oBanue quarpaMm boze pu OLeHKe yCTOMYHMBOCTH ONEPALIUOHHBIX YCHIIUTEICH.

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

59. CBolicTBa IBYXTAKTHBIX KackanoB. [locTpoeHue U UCIOIb30BAHUE XapPAKTEPUCTUK PA3HOCTHO-
IO TOKA.

60. bectpancopmaTopHbIe YCHWIMTEIN 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 Kacka/la Ha IEpEMEHHOM TOKE.
HccnenoBanue cxeM peryiupoBOK YCHIICHUS (TaCCUBHBIX U aKTUBHOM).
HccnenoBanue kackaja Ha I10JIEBOM TPAH3UCTOPE.
HccnenoBanue cxeM (pa30MHBEPCHBIX KaCKal0B.
HccnenoBanue cxeM Ha ONEPALMOHHBIX YCHIIUTEIISX.

14.1.7. Tembl KypcOBBIX POEKTOB / KypCOBBIX padoT
[TpoexTrpoBaHuE MUPOKONOIOCHOIO YCHUIINTENS
ITpoekTrpoBaHKEe UMITYILCHOTO YCUIIMTENSA
[TpoexTrpoBaHue yCUIUTENS 3BYKOBBIX YaCTOT

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

Kareropuu Buibl 10NOMHUTEIBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIIXCs MaTepuaoB pe3ynbTaToB 00y4eHus
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C HapymeHuIMHU
ciyxa

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

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C napyueHusMu
3peHus

CobecenoBanue 1o BOIpOCaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C HapymeHHAIMHU
OIIOPHO-
JIBUTATEILHOTO
anmapara

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

[Ipenmy1ieCTBEHHO TUCTAaHIHMOHHBIMU
MeTOoInaMH

C orpaHUYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

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

[Ipenmy1iecTBEHHO IpOBEPKA
METO/IaMH UCXOJIS U3 COCTOSIHUS
oOydJaromierocst Ha MOMEHT ITPOBEPKU

14.3. Metoauuyeckne peKOMEHIAUMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

Jis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCSA J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHoOu (hopme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUS BCIIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOIF30BAaHUEM CYpPIOTIEPEBOIA.

Jlumiam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBS U MHBATUAAM YBEITUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKMX 00y4aroImuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJjaHUs, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIIOJIH30BAHHEM YCIIYT ACCUCTECHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
BbSl 1 MHBAIHJIOB 10 AWCIMILIMHE MPEAyCMaTPpUBAET MpeAocTaBieHne nHdopmanuu B popMax, aaanTtu-
POBaHHBIX K OIrPpaHUYCHUAM HUX 310POBbA U BOCIIPUATHA I/IH(bOpMaHI/II/IZ

JIst Jid1 ¢ HAPYLIeHUSIMH 3PeHus:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM IIPUPTOM.

JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe AIIEeKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU hopme.

JlJis1 JINI ¢ HAPYIIeHUSIMU ONIOPHO-ABUIaTeJILHOIO aNNapara:

- B (hopMe AJIEeKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I HGO6XOI[I/IMOCTI/I JJI JIAL € OTPpaHUYCHHBIMU BO3MOKHOCTAMMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
Jypa OLIEHWBAHUS PE3yIbTaTOB O0YUEHHSI MOKET POBOIUTHCS B HECKOIBKO 3TAIOB.
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