MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
CxeMOTexXHHKA aHA/IOTOBbIX 3/IEKTPOHHBIX YCTPOHCTB

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHHe - CIIEI[HATUTET

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo3s1eKTpoHHbIE CUCTeMbl U KOMILIEKChI
HanpaenenHocTs (nipodub): Pailo3/1eKTPOHHBIE CHCTeMbl KOCMUYeCKHX KOMILIEKCOB

dopma oOyueHus: OUHas

®akysnsreT: PTD, Paguorexuuueckui pakyibTer

Kadenpa: PTC, Kadeapa pajuorexHuuecKux CUHCTEM

Kypc: 3

Cemecrtp: 5, 6

YuebOHbI 11aH Habopa 2016 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bup! yueOHOM JesSTe/TbHOCTH 5 cemecTp 6 cemecTp Bcero EayHuiib
1 |Jlekuuu 34 34 yacoB
2 |lIpakThueckue 3aHATUSA 17 16 33 4yacoB
3 |JIaboparopHble pabOThI 17 17 YyacoB
4 | KoHTpo/ib caMOCTOSTeTbHOU PaboThI 8 8 4yacoB
(KypcoBoii TIpoeKT / KypcoBasi paboTa)
5 | Bcero ayquTOpHBIX 3aHITUI 68 24 92 yacos
6 |CamocrosiTesibHast pabora 40 48 88 4yacoB
7 | Bcero (6e3 3K3aMeHa) 108 72 180 YyacoB
8 |IloaroroBka u cjjada 5K3aMeHa 36 36 YyacoB
9 | OO6mas TpyI0eMKOCTb 144 72 216 YyacoB
4.0 2.0 6.0 3.E

OK3ameH: 5 cemecTp
Kypcogasi pabora (mpoekTt): 6 cemecTp

Tomck 2017

CornacoeaHa Ha noprane Ne 14626 1



PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
npotokon Ne 5 oT « 25 » 1 2017 1
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 11.05.01 PasriosneKTpoHHbIE CUCTeMbl U KOMILIEKChHI, yTBep)kaeHHoro 2016-08-11

rojla, pacCMOTpeHa U yTBepK/leHa Ha 3aceflaHuu Kadeapbl «___ » 20__ ropa, TIpOTOKO/
No

Pa3paboTumku:

ITpodeccop kad. PTC [MapsiryHa J1. W.

3aBeayromumii obecreunBarolei Kad.
PTC Menuxos C. B.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan PT® [Tornosa K. HO.
3aBenyroluii BeIMycKaroiieit kag.

PTC Menuxos C. B.
OKCIePThI:

Houent Kadeapa P31 bonrosckui 1O. I
[Tpodeccop Kadenpa PTC [Mapeirux I C.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Llenpro mperofiaBaHusi AUCLUIUIMHBI «CXeMOTeXHUMKA aHaJIOTOBBIX 3/1€eKTPOHHBIX YCTPOMCTB»
SIB/IIETCSI O3HAKOMJIEHHE CTYJEeHTOB C OCHOBaMH CXeMOTEXHMKH aHa/I0rOBBIX YCTPOMCTB U MeTOJaMU KX
aHa/M3a, a Takke (OpMUpOBaHUWe Y CTY[JEHTOB 3HAaHWM W yMeHHUM, T03BOJSIIOLIUX OCYILeCTB/ISATh
CXeMOTeXHUUEeCKOe TPOeKTUPOBAaHUE PafIM03JIeKTPOHHBIX YCTPOMCTB, 00€CIeurBalOUX yCUIeHWe |
aHaJ/IOroBYI0 00pabOTKy CHUTHA/IOB. DTH 3HAHWS U YMEHHsI UMEIOT He TOJIbKO CaMOCTOSITe/IbHOE 3HaueHHe,
HO U SIBJISTIOTCS 06a30i /11 0CBOEHUS IPYTHUX WH)KeHEPHBIX TUCLIUTIIVH.

1.2. 3agauM JUCIHUILIMHBI
— * U3yueHue TIDUHLIMIIOB TIOCTPOEHUS, (PYHKLUMOHA/JBHBIX U TIPUHLIUIHUAIBHBIX CXeM
aHaJI0rOBBIX 3/IEKTPOHHBIX YCTPOUCTB.
— « TlpuobOpeTeHWe HaBLIKOB aHajM3a, CHUHTe3a K MaTeMaTHUeCKOro MO/ eTUpOBaHUS
aHaJIOTOBBIX JIEKTPOHHBIX YCTPOWCTB.

2. Mecro aucuuninssl B crpykrype OITIOII

OucouniiHa «CxeMOTeXHMKAa aHa/IOrOBBIX 371eKTPOHHBIX ycTporctB» (B1.5.22) oTtHOocuTCs K
6noky 1 (6a3oBast 4acTh).

[pepiiecTByOIMMH  AUCLUMIUIMHAMY,  (OPMUPYIOLUMM  HauajbHble 3HAHUS, SIBJSIOTCS
C/lefyroLye AUCLAIIIMHBL: BBejeHune B CrieliiaabHOCTb.

[MocnepyroOmUMU JUCLUTUTAHAME SIBJISTFOTCS:  3allUTa BBIMTYCKHOW KBalMM(HUKALIMOHHOW pPabOoThI,
BKJIIOYasl TIOATOTOBKY K IPOLieZlype 3alljuThl U NpoLeAypy 3awuThel, [IpoekTupoBaHue pajuoTeXHUYeCKUX
cucreM, CHCTeMOTeXHHUKa.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUIUTUHBI

[Tpouecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOLMX KOMIIeTeHLUi:

— TIK-2 crocobHOCTRIO — pa3pabarhiBaTh  CTPYKTypHble U (YHKIMOHAJbHbIE  CXEMbI
PaJMO3IeKTPOHHBIX CUCTEM M KOMILIEKCOB, a TaKXe NPUHLMIUAIbHbIE CXeMbl DPaJu03/1eKTPOHHbIX
YCTPOUCTB C niprMeHeHreM coBpeMeHHbIX CATIP 1 nakeToB NpPUK/IaAHbIX IPOrPaMM;

B pesysnbraTe M3yueHUs: JUCLIMIUIMHEBI CTYZEHT JOJKeH:

— 3HaTh °* CXeMbl U TIPUHLMITEI pabOThl OCHOBHBIX aHA/IOTOBBIX YCTPOWCTB, B TOM YHC/IE C
TIpYMeHeHHeM OTepallMOHHBbIX YCUINTeel; CxeMbl CTaOW/IM3al[uM peXUMa aKTHUBHBIX 3/1eMEHTOB; ®
Ha3HaueHWe 3/71eMEeHTOB CXeM aHa/IOTOBbIX YCTPOMCTB U B/USIHME U3MEHeHUs WX [apamMeTpoB Ha
OCHOBHBIE TIOKa3aTe/id aHa/JIOTOBLIX YCTPOWMCTB; ¢ MPUHLUIBI MTOCTPOEHHsI LieTiel 0OpaTHOM CBSI3U U UX
B/IMSTHME Ha OCHOBHBIE TTOKA3aTe/y U CTabUIbHOCTL MTapaMeTpPOB aHaI0rOBbIX 37IeKTPOHHBIX YCTPOMCTB,
TIOCTPOEHHbIX Ha 6a3e ycunuTenel, B KOTOPBIX UCIOb3yeTCsi 0OpaTHasi CBSI3b;

— ymerb °* QopmupoBaTh Iermud 00paTHOM CBSI3M C LeNbI0 Y/IyullleHWs KadeCTBEHHBIX
ToKa3aresieli MPOEKTUPYeMbIX YCTDPOMCTB W TOJyueHHs 3a/laHHbIX XapaKTepUCTHK; * obecrieunBaThb
yCTOWYMBOCT paboTbl cxeM C 0OpaTHbIMK CBSI3sIMH; * OCYIIECTB/ISATH  CXeMOTEXHUYeCKOoe
TIPOEKTUPOBaHUE YCUIUTE/bHBIX W IPDYTUX aHAJ0rOBBIX YCTPOWCTB, B TOM UKMC/Ie TIOCTPOEHHbIX Ha bOase
OTIeparOHHBIX YCU/IUTEJIeH; BBITIOMHATL PAacueTbl C BbIOOPOM IapaMeTpoB U PEKUMOB PabOTHI
pa3pabarbiBaeMbIX YCTPOWCTB; * TIPUMEHSTh COBPEMEHHYIO BBIUMC/IUTE/bHYI0 TeXHUKY TpPH aHaiv3e U
MIPOEKTUPOBAHMM aHAJIOTOBBIX 3/IEKTPOHHBIX YCTPOMCTB; MPUMEHSATh METO/bl aHaau3a YCU/INTE/NbHbIX U
[JPYTUX aHaJOrOBBIX YCTPOWCTB, OCHOBAaHHbIE HA WCIIO/Ib30BAaHMU SKBUBAJ€HTHBIX CXeM; YMeThb
COCTABJISITh 3TH CXeMbI Ha 06a3e MPUHIUIHATBHBIX CXEM.

—  BJIajeTh HaBbIKaMU aHa/IM3a ¥ CUHTEe3a CXeM, TIOHUMast IPUHLIAT UX PabOoThI.

4. O0beM ANCHMIIMHBI M BUABI YU4e0HOM padoThI
OO1iast TPYAOEMKOCTh JUCLIMIUIMHBI cocTaB/sseT 6.0 3aueTHbIX eJUHMIIBI U TIpe[CTaB/ieHa B
Tabmune 4.1.
Tabmura 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Bujibl yueOHOM /1esITeTbHOCTH Bcero uacos CemecTpsl

5 cemecTp 6 cemecTp

AynuTopHbIe 3aHATHS (BCETO) 92 68 24

CornacoeaHa Ha noprane Ne 14626 3



Jlekiun 34 34
[IpakTrueckue 3aHATUSA 33 17 16
JlabopatopHbie paboThI 17 17
KoHTposb camocTosTe/TbHOM paboTh! (KypCOBOi 8 8
TIPOEKT / KypcoBast pabora)
CamocTosiTenibHast paboTa (Bcero) 88 40 48
BrinosiHeHWe KypcoBOro rpoekTa (paboThi) 48 48
OdopmsieHre 0TYETOB T10 J1TabOpaTOPHBIM 14 14
pabotam
[TpopaboTKa JIeKIMOHHOTO MaTeprasa 18 18
[ToAaroToBKa K mpakTUUeCKUM 3aHSITHSIM, 8 8
ceMuHapam
Bcero (6e3 3k3ameHa) 180 108 72
[ToaroToBka 1 craya 5K3aMeHa 36 36
OO0111ast TPYZOEMKOCTD U 216 144 72
3aueTHble EquHUIIBI 6.0 4.0 2.0
5. CopepxaHue AUCIUILIAHBI
5.1. Pa3jennl JUCHUILIMHLI K BH/bI 3aHATHH
Pa3ziesbl AUCIUTIUHBI ¥ BU/IbI 3aHSITUM TIPUBEZIeHbI B Tabwviie 5.1.
Tabmuia 5.1 — Pa3zgenbl AUCIMIVIMHEBI U BUJbI 3aHSATUN
3¢}
= = &
2 5 | 8 o
= te) s & — w
= I i o m © =S
R (=¥ = O o T 2=
= ) © s o ¢ = =
= S = = = | g3 > Z
Ha3BaHus pa3ziesioB JUCLATIIUHBI g 5 = 5 § g 5 = %
= S 2 & S g = E
= & g & &% 28
= 3 S & < 8 =
s 2 A
O
5 cemecTp
1 Beepnenue 2 0 0 0 0 2 [1K-2
2 TToka3aTenu ¥ XapakKTePUCTHUKHU 2 0 2 6 10 |TIK-2
YCUJIUTE/IbHBIX yCTPOUCTB.
3 AKTHBHBIE 3/IeMEHThI 2 4 0 4 0 10 |TIK-2
YCUIUTENbHBIX KaCKa/|0B (T10/1eBble U
OuMosspHBIE TPAH3UCTOPHI).
4 Kacka/pl npeiBapUuTeIbHOTO 6 6 7 10 0 29 |TIK-2
yCUJIeHUS.
5 Ob6parHble CBSI3U U UX BIAUSHHUE Ha 6 7 5 8 0 26 |TIK-2
NOoKa3aTe/y U XapaKTepUCTUKU
aHaJIOrOBBIX YCTPOUCTB.
6 BbIxoHbIE KaCKa/ibl YCTPOMCTB 4 0 0 2 0 6 |IIK-2
aHaJIOroBOM 00pabOTKM CUTHAJIOB.
7 Ycunuresy IOCTOSSHHOTO TOKa. 4 0 0 2 0 6 |IIK-2
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8 OnepaLiOHHbIe YCUTUTENHU U UX 6 0 3 6 0 15 |IIK-2
TIpUMeHeHHe.
9 IlepcrieKTUBbI Pa3BUTHS TEXHUKU 2 0 0 2 0 4 |TIK-2
aHaJI0roBoi 006pabOTKM CUTHAJIOB.
Wtoro 3a cemecTp 34 17 17 40 0 108
6 cemecTp
10 KypcoBo¥ npoekt 0 16 0 48 64 |IIK-2
Wtoro 3a cemecTp 0 16 0 48 72
Ntoro 34 33 17 88 180
5.2. CopepxaHue pa3/e/ioB JUCLHHUILUIMHBI (110 JIEKIUAM)
Copep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUsIM) TIprBe/ieHo B Tabnuie 5.2.
Tabsura 5.2 - CofepykaHue pa3/iesioB JUCIATIIVH (TI0 JIEKIUSIM)
g z S
3 = =
CopeprkaHue paszesnoB JUCLUILIMHEI 10 S > 5
HasBaHus pasgesnos - o =
JIEKLISIM 2 s o
S8 g =
Al e 2
= S
5 cemecTtp
1 Beegenue OmnpefienieHrie aHa/IOTOBBIX YCTPOMCTB. 2 [TK-2
ITpUHLIMIIBI UX TOCTPOEHNs,
0Cc06eHHOCTH (PYHKL[MOHUPOBAHUS U
o0sacT pUMeHeHusl. YCHUINTeTbHbIe
YCTPOMCTBA U UX MeCTO B YCTPOMCTBAaX
aHaJI0roBoi 06pabOTKM CUTHAJIOB.
Krnaccudukarys ycunmTenbHbIX
ycTpoucTs.KpaTkuii nCToprue CKUi
0030p pa3BUTHS aHAJIOTOBOM
3JIEKTPOHHOU TeXHUKU. TeHzeHI[uM ee
pa3BUTHSL.
Nroro 2
2 IToka3aTenu U XxapakTepUCTUKU @yHKIMOHAIbHAs CXeMa YCUJIUTe/IbHOTO 2 [1K-2

YCUINTE/IbBHBIX YCTPOﬁCTB.

yCTpOMCTBA, Ha3HaYeHue ee
sneMeHTOB.KoadduiivieHT repepaun.
KoadduimeHt ycunenus mo
HaMnpsyKeHUIO U 110 MOLL{HOCTH.
AMIUIMTYJHO-4aCTOTHAsA, aMITUTYHO-
(a3oBasi 1 mepexo/jHasi XapaKTepUCTUKH.
Huarpammel bogie. YactoTHble u ¢a3oBbie
rcKakeHUs. VIcKa)KeHUsI TPSIMOYTOJIbHBIX
VMITY/IbCOB, BHOCHMBbIe KBa3UIMHEHHbIM
YCU/IUTENIEM, UX CBS3b C YaCTOTHBIMHU
VCKa)KeHUSIMU. YC/IOBUSI HEMCKa)KeHHOU
repejjaur CUrHasaoB. BxozaHble u
BBIXO/IHbIe NapamMeTphl. HesvHelHbIe
WCKa>KeHHS U CTI0COOBI UX OLIeHKH.
AMIUIMTYiHas XapaKTepUCTHKa,
JMHaMUUeCKUi 1hara3oH CUTHa/IoB U
YCTPOKCTB aHA/IOroBo 00paboTKH
curHanoB. KoadduiireHT rosesHoro
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JevictBus. Pa3brieHre yCTpoiicTBa Ha
Kackazpl. OnpesienieHye mokasareseun U
XapaKTepUCTUK MHOTOKaCKaJHOTO
YCTPOMCTBA M0 MoKa3aTessiM 1
XapaKTepUCTUKaM ero KacKa/loB.
"CyMMHpOBaHKe" YaCTOTHBIX UCKa)KEeHUMN
Y MCKa)KeHHH TIepex0/iHbIX
XapaKTepUCTHUK.

HToro

3 AKTUBHBIE 3/1IeMeHThI
YCUJIUTEJIbHBIX KaCKaJ 0B (TI0/1eBble U
OUTIO/ISIPHBIE TPAH3UCTOPHI).

CxeMbl BK/TIOUEHUsT aKTUBHBIX
3/1eMeHTOB. JKBHBA/IEHTHBIE CXEeMBbI
aKTHUBHBIX 3/IeMEHTOB. BxoHbIe 1
BBIXOJJHbIE COTIPOTHBI/IEHUS U eMKOCTH
Pa3IMUHBIX CXeM BKIoUeHus:. Krnacchl
paboThI yCUUTETEHBIX

371IeMeHTOB. [JuHaMuyecKre
XapaKTepUCTUKU aKTUBHBIX 37IeMEHTOB
151 TIOCTOSTHHOTO U TIEPEMEHHOTO TOKOB,
VX TIOCTPOeHHe 1 UCIob3oBaHye. [lenm
MTUTaHUs], 00eCIIeunBaIOIIe PEXXUM
paboThI TPAH3MCTOPOB TI0 TIOCTOSTHHOMY
TOKY. 3HaUeHHWe TUX Lierel s
cTabunm3aiuu paboThl YCTPOUCTB
aHaIoroBOM 06pabOTKM CUTHAJIOB.
Crabunm3aryst pexkuma paboThbI
TPaH3UCTOPOB C MOMOIIIBIO 1[ereH,
COTIPOTHUB/IEHNE KOTOPBIX U3MEHSeTCS
TIpY U3MEHEHUH TeMITepaTyphbl;
CcTabuM3aLys pe>Kuma C IIOMOLIbIO
oTpuliaTelbHOM 06paTHOM CBSI3U
(Komn/IeKTOpHast, SMUTTepHast U
KOJIJIEKTOPHO-3MUTTEPHAsT CXEMBI
crabum3auun).I'eHepaTtopsl cTabUIbHOTO
TOKa U CTaOUIBHOTO HAMPSDKEHUS U UX
WCTIO/Tb30BaHMe /1715 00ecrieueHust
cTabunIM3aLuu pexxuMa
TpaH3ucTtopos.IIpumenenne OBM fa
pacueTa TepMOCTaOH/IU3aLUH.

Htoro

[1K-2

4 Kackazpl TipejBapuTe/IbHOTO
YCUJIeHUS.

TpeboBaHus1, MpebsB/IsIEMbIe K KacKaiaM
Tpe/IBapUTE/ILHOTO YCUJIeHUs, U
0COOEeHHOCTH MX aHajin3a, CBsI3aHHbIE C
MaJIbIM YPOBHEM BXOZHOTO CUTHasa, Mpy
KOTOPOM CIpaBe/l/TMBbI KBa3UIUHeWHbIe
5KBUBAJIeHTHbIE CXeMbl aKTUBHBIX
sneMeHTOB.[IpMeHeHre S5KBUBa/IeHTHBIX
CxXeM JIJIs1 aHa/Ir3a KackazjoB
Tipe/IBapUTEIbHOTO yCUIeHUSI.
YnpolijeHre 5KBUBa/IeHTHBIX CXeM JJIsi
pacueToB, He CBSI3aHHBIX C IPUMeHeHUeM
OBM. YcunvresibHble KaCKa/bl C
TPaH3UCTOPAMH, BK/TFOUEHHBIMU C 00IL[UM

[1K-2
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SMUTTEPOM (MCTOKOM). PeocTaTHbIi
Kackafl, ero npuHLuNuaabHas u
5KBHBaJ/IeHTHAas CXeMbl, Ha3HaYeHHe
snemMeHTOB. KosdduireHT ycunenus,
YacTOTHbIE U (Pa30Bble XapaKTEPHUCTUKH B
00/1aCTH BEPXHUX YaCTOT U TIEPEXO/HbIe
XapaKTepUCTHUKU B 00/1aCTU MaJlbIX
BpeMeH, IJIOLIa/[b YCU/IeHUs,
UMIYy/IbCHasi JOOPOTHOCTh KacKazia u
MHOTOKacKa/IHOTO ycumutesst. [IpuHLumbL
BbICOKOUACTOTHOW KOPPEKLUU
(KOppeKLK UCKa)KeHUH B 00/1acTh
MaJibIXx BpeMeH).YacToTHble U (ha30Bbie
WCKa)KeHUs B 00/1aCTH HIKHUX YacTOT U
WCKa)KeHUsI MJI0CKOM BepPLLUVHbI
MMITy/IbCa, BO3HUKAIOILe B Pe0CTaTHOM
Kackajie. HuskoyactoTHast KOppekiusi
(KOoppeKLHst NCKa>KeHUU T1J1I0CKOM
BepILIMHbI UMITy/1bCOB).[IpMeHeHMe
YCUUTENbHBIX 3/IEMEHTOB, COCTOSIIIUX
13 HEeCKOJIbKUX TPaH3UCTOPOB
(cocTaBHbIe TpaH3uCTOPHI). OnpezeneHue
rapaMeTpOB U XapaKTePUCTUK COCTaBHBIX
TPaH3UCTOPOB TI0 TTapaMeTpam U
XapaKTepUCTHKaM BXOJSLUX B HUX
3/1eMEeHTOB.

HToro

5 O6parHblie CBSI3U U UX BIUsHUE Ha
oKa3areyy U XapakKTepUuCTUKU
aHaJIOrOBBIX YCTPOUCTB.

OcCHOBHbIe TIOHSITHS, CBsi3aHHbIe C 0011ei
Teoprei 00paTHBIX CBSI3€H.
Knaccuduikaiysi o6paTHbIX CBsi3ei,
orpefiesieHUe UX BUZA B cxeMe. BiusiHue
oOpaTHbIX CBsi3eli HA OCHOBHbIE
roKa3saTe/id U XapaKTepUCTUKU
YCUNUTENbHBIX U JPYTHUX aHATIOTOBbBIX
yCTPOUCTB (K03(pPULIMEeHT Tiepeaaun,
K03(ULeHT ycuneHusi, CTabUIbHOCTh
rapaMeTpoOB, BXOAHOE U BbIXOJHOE
COTIPOTUBJ/IEHUS, JIUHENHbIE U
HeJIMHeMHbIe UCKaXKeHUs1). YCTOUUHMBOCTh
yCTPOMCTB, OXBaue€HHBIX 00PATHOM
CBSI3BI0, CITIOCOOBI 00ecIieyeHus
ycroitunBocTu. [lapa3utHbie oOpaTHbIe
cBsi3u. CBsI3b Uepe3 BHyTPeHHee
COTIPOTHB/IEHUE UCTOYHUKA
nuTanust. [ Ipumepsl cxeM ¢ 00paTHBIMU
CBSI3SIMU. YCU/TUTE/TbHBIN KacKa C
TPaH3UCTOPOM, BK/IFOUEHHBIM C OOLIUM
KOJ1/IeKTOpoM (cTokoM). [Toka3arenu u
XapaKTePUCTUKU SMUTTEPHOTO
(ucrokoBoro) noeropurens. Obaactu
ripuMeHeHus1. PeryivpoBka ycuieHus B
KacKaZlax Mpe/iBapUTeIbHOTO YCHTIEHHS C
TIOMOII[BFO TIery 00paTHOM CBSI3U

[1K-2
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(cpaBHeHHe CO CXeMaMM MaCCUBHOM
peryMpoBKU yCUIeHUS), BIUSTHUE CXeM
Pery/JiMpoBKU yCUJIeHUsI Ha OCHOBHBIE
TroKasaresu.

HToro

6 BbIX0/JHbIE KaCKa bl YCTPOWCTB
aHasI0roBoi 06pabOTKM CUTHAJIOB.

TpeboBaHus1, pebsiB/IsIEMbIe K
BBIXO/IHBIM KacKafiaM, 1 0COOeHHOCTH
pacyeta, 00yC/IOB/IeHHbIe
HCTI0/Tb30BaHUEM OOJIBIIIOTO yJacTKa
JMHaMHUYeCKUX XapaKTepUCTHK,
HEeJIMHEMHOCTh KOTOPOTO HEOOX0JMMO
yUuuThIBaTh.BbIOOp TPaH3KUCTOPOB /17151
OKOHEYHBIX KacKa/loB. YUeT CKBa)KHOCTH
HMITY/IbCOB TPU OOJBIION aMITIUTYZe
CUTHasa.

HNToro

[1K-2

7 Ycunureny IIOCTOAHHOTO TOKa.

[Tpo6siemMbI TIOCTPOEHUST CXEM
yCU/IUTeNIel C HEeIOCPe/ICTBEHHOU CBSI3bI0
KacKaZloB U UX

petieHue. IuddepeHiiuanbHbIN
ycunuTenbHbIM Kackaz. Kosdourment
ycunenusi o auddepeHLiaTbHOMY U
cuH(pa3HoMy curHanam. PerymupoBka
yCUJIeHHUs ¥ TIPUMEeHeHHe
BBICOKOUACTOTHOM KOpPeKLUU
nvddepeHIManbHBIX KacKa1oB.ITepexof
K HeCUMMEeTPUUHOMY BBIXOZY.

HToro

[TK-2

8 OnepaLiOHHbIe YCUTUTEU U UX
TIpUMeHeHNe.

CBolicTBa 1/jea/IbHOTO OTepaLiOHHOIO
ycunurens. Vicnonb3oBaHue
OTIePALIMOHHBIX YCUIUTe el Jjist
yCUJIeHHs], CJIOXKEeHUS], BBIYUTaHUS,
WHTerpyupoBaHus, AuddepeHLIIPOBaHUS U
7Iorapu(pMUpoBaHuUs CUTHAJIOB.
KomnapaTopel. AKTUBHbBIE (PUILTPHI U
crioco6b! HOpPMHUPOBaHUS YaCTOTHBIX
XapaKTepUCTHK Ha OreparjioHHbIX
ycunurensx.OCHOBHbIe TIOKa3aTeTn
peasibHbIX OTlepaliMOHHbIX yCHUTUTeNel.
CaBury Hy/isl BBIXOJHOTO HamnpspKeHUst U
ux KomreHcauusi. ObecrieyeHve
YCTOMUYMBOCTH OIepPaLjuOHHbIX
ycunuTeseid, OXxBaueHHbIX ITyOOKOH
OTpHLaTe/TbHOM 00paTHOM CBSI3BIO.
Vcnonb3oBanue auarpammel boge fist
OLIeHKM TPaHuL] YCTOHUHMBOTO

yCUJIeHUS]. YCUINTeN NIepeMEeHHOI0 TOKa
Ha OIepaljMoOHHbIX YCUTUTeISIX.

HNToro

[1K-2

9 IlepcrieKTUBBI pPa3BUTHS TEXHUKU
aHa/IoroBOM 00pabOTKH CUTHAJIOB.

Vcnonb30BaHrie HOBOM TeXHOJIOTUU U
HOBBIX aKTMBHBIX 3JIEMEHTOB /ISl

[TK-2
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ocsoenusi CBU-pauaria3oHa. Pacimpenue
JMHamMuyeckoro auaria3oHa CBY-
ycunuresneid. CriocoObI MOCTPOEHUsT CXeM
JJ1s1 yBeJTMUeHUsI OT/jaBaeMOoii B Harpy3Ky
MotHocTH. banaHcHbIe cxeMbl
ycunenust.[Ipo6sieMbl TOCTPOeHUsT CXeM
yCU/IUTeNIel C HeIOCPe/ICTBEHHOM CBSI3bI0
KaCKa/I0B U UX

petieHue. JuddepeHiiuanbHbIN
ycunuTenbHbIM Kackaz. Kosdourment
ycunenusi o auddepeHLaTbHOMY U
cuH(pa3HoMy curHanam. PerymupoBka
yCU/IeHUs1 U TIpUMeHeHue
BBICOKOUACTOTHOM KOpPeKLUU
nvddepeHIManbHbIX Kacka1oB.ITepexof
K HeCUMMETPUUHOMY BBIXOZY.

Nroro 2
Wroro 3a cemecTp 34
Ntoro 34

5.3. Pa3jenbl AUCHUIUIMHBI U MEX/UCIUIUIMHAPHbBIE CBSI3H C 00eCreYrnBaIUMH (1P eAbLyLMMH)
U o0ecrieuBaeMbIMH (MOC/IEAYIOLUMH) AUCHUIUTMHAMHA
Paszienbl JUCLMIVIMHBI U MEX/JUCLIMTUIMHADHBIE CBSI3U C 00eCreunBaroiuMu (TIpeAbIAYLMMA) U
obecrneurBaeMbIMH (TIOC/IEYIOLIMMI) AUCLUTTMHAMHU TIPe/ICTaB/IeHbl B Tabsuie 5.3.
Tabnuiia 5.3 - Pa3gens! AUCLATIIMHBI M MEXKIUCIUIUIMHAPHBIE CBSI3U

Ne pa3esioB JaHHOMN AUCIUIUTHHBI, [7isI KOTOPBIX HE00X0UMO HU3yUueHHe
HarMeHOBaHWe JUCLATUIAH obecrieunBaroLMX ¥ 00eCrieurBaeMbIX JUCLITUIH

1 2 3 4 5 6 7 8 9 10

[TpefiecTBytoLMe AACLUTIIUHBI

1 Beepnienuve B
CIeLMajbHOCTh

+ +

[Tocnepyroume AUCLUTIIVHBI

1 3amMra BbITyCKHOM
KBa/MM(UKALIMOHHOM
paboThbI, BK/TFOUast

+ + + + + + + + +

MOJTOTOBKY K TpoLieiype
3allUThl ¥ IPOLieAy Py
3alUThI
2 IIpoekTripoBaHU

POCKTHPOBAHHE + + + + + + + + +
paJiMoTeXHUYEe CKUX CUCTEM
3 CucremMoTexHUKa + + + + + + + + +

5.4. CoOTBeTCTBHE KOMIIETeHIHii, (JOpMHUPYeMBbIX NMPU U3yUeHHH JUCLUIUIMHBI, H BU/I0B 3aHATHI
CoOTBeTCTBHE KOMITETEHLUH, (OPMUDYEMBIX TIPU W3yueHUM [JUCLIMIUIMHBI, U BUOB 3aHATHH
npe/icTaB/eHo B Tabsurie 5.4
Tabmia 5.4 — CoOTBETCTBHME KOMIIETEHIMH W BHU/JOB 3aHSTHH, (OPMUDYEMBbIX TIPH H3yUeHUH
IUCIATUTUHBI

‘ Busbl 3aHaTHIA ®OopMbI KOHTPOJIS
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IK-2 + + + + + KoHTposnbHasi paboTa,
HomariHee 3aanue,
Ok3aMeH, KoMITOHeHT
CBOEBPEMEHHOCTH,
OTueT 110 J1abopaToOpHOM
pabote, Ompoc Ha
3aHSATHUSX, 3aluTa
KyPCOBBIX TTPDOEKTOB
(pabort), Tect, OTueT 1o
KypCOBOii paboTe
6. IHTepakTHBHBIE MeTOABI 1 ()OPMBI OPraHU3aLUH 00yUeHHUs
He npegycmorpeno PYII

7. JIabopaTopHbIe padoThI

HanmeHoBaHue mabopaTopHbIX paboT rprBesieHo B Tabnurie 7.1.
Tabmuua 7. 1 — HanmeHoBaHue 1abopaTopHbIX pabot

Hassanus paszenos

HanmMeHoBaHue 1ab0paTOPHBIX paboT

Tpyn0eMKOCTb,
q
dopmupyeMble
KOMIIeTeHLIUU

5 cemecTp

2 [Tokasareny ¥ XxapaKTepHUCTUKH
YCUUTE/bHBIX YCTPOMCTB.

MCC]’IE,E[OB&HI/IE YCUIMTE/IBHOI'O KaCKad/ia
Ha ITOCTOAHHOM TOKe.

N

[1K-2

HNToro
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4 Kackajipl TipejBapuTe/IbHOTO WccnepoBanue ycunuTebHOIO Kackaza 7 IK-2
YCUJIeHHS. Ha repemMeHHOM ToOKe.lccieoBaHue
CXeM pPery/JMpoBOK yCuieHHs (TaCCUBHBIX
1 aKTUBHOW).
Ntoro 7
5 O6parHble CBSI3U U UX BAUsSHUe Ha | VccieoBaHMe Kacka/ia Ha IOJIEBOM 5 [1K-2
TOKa3are/y U XapaKTepUCTUKHU TpaH3uctope.VcciegoBaHue cxeM
aHa/I0rOBBIX YCTPOMCTB. (ha30MHBEPCHBIX KaCKa/|0B.
Ntoro 5
8 OnepaLMiOHHbIe YCUTUTENHU U UX WccnenoBanue cxeM Ha OreparjiOHHbIX 3 IIK-2
TIpUMeHeHHue. YCUTUTEJISIX.
Nroro 3
Nroro 3a cemectp 17
Ntoro 17
8. [TpakTHuecKue 3aHATHS (CeMHUHAPHI)
HanMeHOBaHVe MpaKTHUeCKUX 3aHATHH (CEMMHApOB) MpUBeeHO B Tabsuie 8.1.
Tabnuiia 8. 1 — HaumeHoBaHMe MPaKTUYeCKUX 3aHSATHI (CEMHUHAPOB)
o ¢ =
E 4 =
g =
HavMeHOBaHMe MpaKkThueCKUX 3aHATHUN = > T
HasBaHus pasgenos z = e &
(cemuHapoB) & g g
S =
2 g
= S
5 cemecTp
3 AKTUBHBIE 3/IEMEHTEI PexxyiM aKTMBHBIX 3/1EMEHTOB, CXEMEI 4 IK-2
YCUNUTETbHBIX KaCKa/IOB (TI0JIeBble M | CTAOW/TM3alK PeXKUMa, UX
OUTOISIpHBIE TPAH3UCTOPBI). pacuet.IlocTpoeHHe U UCTIOb30BaHUE
JIMHaMHWUeCKUX XapaKTepPUCTUK
Nroro 4
4 Kackazpl nnpeiBapUTeIbHOTO BxopHble Liernu aHa/I0rOBbIX [1K-2
YCUJIeHUs.. 3/IEKTPOHHBIX yCTPOUCTB,
MOTEHL[UOMETPHUYECKUE CXEMBI
peryaMpoBKU ycuieHus1.PeocTaTHbIM
KaCKa/l Ha T0JIeBOM U OUTIONSIpHOM
TpaH3UCTOpax
Ntoro 6
5 Ob6parHble CBSI3U U X BIUsSHUe Ha | OripesiesieHre BU/ja 00pPaTHBIX 7 IK-2
roKasare/y U XapakKTepUCTUKHU cBsi3eii.Pacuetr cxem ¢ 0OpaTHBIMH
aHaJIOrOBBIX YCTPOUCTB. CBSI3SIMHU.
Nroro 7
Wroro 3a cemecTp 17
6 cemecTp
10 KypcoBoti mpoekT CocTaBneHue 6/10K-CXeM 16 [1K-2

ycunuteneid.PacripefjeneHre uckaxeHui
MeXxy LensMu.PacueT oTebHbIX
KackazoB.Pacuet perynvpoBok.Pacuer
pe3y/IbTUPYIOIIUX XapaKTepUCTUK

CornacosaHa Ha noprtane N2 14626
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Utoro 16
Wroro 3a cemecTp 16
Nroro 33

9. CamocrosTesibHasA pabora
Busibl camocTosiTesTIbHOM paboThI, TPYAOEMKOCTh 1 (hOpMUPYeMble KOMIIETEeHLIMH TIPe/[CTaB/IeHbI B

Tabmmme 9.1.
Tabsmura 9.1 - Byl camocTosiTesTbHOM pab0ThI, TPYZI0EMKOCTb U ()OPMUPYEMble KOMITETEHIIUH
v L=
= a =
2 = 0
o U T
Buapl camMmocTosiITEIEHOM = > o
Hassanus paszesnos z 5 = DopMbI KOHTPOJIS
6 [<3) = Q
paboThI s g g
S g =
~ o 2
= S}
5 cemecTtp
2 Iloka3aTenu u [TpopaboTKa JIeKIIHOHHOTO 2 [1K-2 Ornpoc Ha 3aHATUSIX,
XapaKTepUCTUKU Marepuasa Ortuet 110 1abopaTopHOM
WUTUTeTbHBIX T
yCHITEN OdopmiieHre 0TUETOB TI0 4 paore
CTPOWCTB.
yerp nabopaTtopHbIM paboTam
Ntoro 6
3 AKTHBHBIE 3/IEMEHTBI [ToaroroBka K 2 |IIK-2 Ornpoc Ha 3aHATUSIX
YCUJIUTE/IbHBIX KaCKaJOB | MPaKTAYeCKUM 3aHATUSM,
(monieBbIe ¥ OUTIONSIPHBIE | CEMUHAapaM
TPaH3MCTOPEI). [TpopaboTKa eKIIMOHHOTO 2
Marepuasa
Ntoro
4 Kackazbl IToaroroBka K IIK-2 JomarirHee 3aanue,
TMpe/IBapUTE/IbHOTO MpaKTAYe CKUM 3aHSATUSIM, KoHTposnbHas paboTa,
yCUJIeHUS. ceMHHapam Ornpoc Ha 3aHATHSAX,
TUeT I TOPHOU
[TpopaboTKa 1eKIIMOHHOTO 2 O 5 € %na6opa OPHO
abore, Tect
marepuasa p ’
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
Utoro 10
5 ObparHbie cBsi3u ¥ uX | [loAroToBKa K 2 [1K-2 [omariHee 3azianue,
BJIMSIHME Ha 10Ka3aTe/u U |[PaKTAYeCKUM 3aHATUSM, KoHTposbHasi paboTa,
XapaKTepUCTUKHU ceMHHapam Ornipoc Ha 3aHATHSAX,
aHaJIOrOBbIX YCTPOUCTB. Ortuet 1o 1abopaTopHOM
yerp ITpopaboTKa /eKLIMOHHOTO 2 5 N partop
T T
Marepuasa pabore, 1ec
OdopmreHue O0TUETOB T10 4
naboparopHbIM paboTam
HToro 8
6 BbIxoHbIE KaCKaabl ITpopaboTKa JIeKIMOHHOTO ITK-2 Onpoc Ha 3aHATUAX
YCTPOWCTB aHa/I0rOBOM Marepuasa
00pabOTKH CUTHAJIOB. ViToro 7
7 Ycunurenu [TpopaboTKa JIeKIIHOHHOTO 2 [1K-2 Ornpoc Ha 3aHATUSIX

ITIOCTOAHHOI'O TOKA.

Marepuasna
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Ntoro 2
8 OrnepallioHHbIe ITpopaboTKa JeKIIMOHHOTO 4 |TIK-2 KoHTposnbHas pabota,
YCUJIUTENINA U UX Marepuasa Ortuet 110 1abopaTopHO
NIpUMeHeHHe. OhOpMIEHHE OTYETOB 110 7 pabore, Tect
nabopaTtopHbIM paboTam
HToro 6
9 MepcriekTHBbI pa3Butus |[IpopaboTKa JIEKIIMOHHOTO [1K-2 KomrioneHt
TeXHHUKU aHaJI0TOBOM Marepuasa CBOEBPEMEHHOCTH
00paboTKH CUTHAJIOB. ViToro 7
Wtoro 3a cemecTp 40
[ToaroroBka u caya 36 JK3aMeH
5K3aMeHa
6 cemecTp
10 KypcoBo¥ npoekT BelrosiHeHre KypCcoBOIo 48 |IIK-2 3alura KypCoBbIX
ripoekTa (paboThl) MpoeKTOB (paboT)
Ntoro 48
Wtoro 3a cemecTp 48
Ntoro 124

10. KypcoBas pa6oTa (nmpoeKr)
TpyZl0eMKOCTb ayJUTOPHBIX 3aHATUM U (OpMHpyeMble KOMIIeTeHLIMM B PaMKax BbIITOJHEHUs
KypCoBoii paboThl (TipoekTa) ripezicTaBieHsl Tabuie 10.1.
Tabma 10. 1 — Tpy#moeMKOCTb ayAWTOPHBIX 3aHATHHA M (hOpMHUpyeMble KOMITETEHL[UM B pPaMKax
BBITIOJTHEHUSI KYPCOBO# paboThl (TTpoeKTa)

HanmeHoBaHue ayIUTOPHBIX 3aHATHU

TpynoeMkoCTS,
q
dopMUupyemsie
KOMIIeTeHL[UU

6 cemecTp

(o]

IIpoekTrpoBaHUe LIMPOKOII0IOCHOI0 ycunuressa.IIpoektuposanue [IK-2
HMMITYJIbCHOTO ycunuresisi.[IpoekTvpoBaHue yCHUIUTe s 3ByKOBbBIX

YacToT.

Wtoro 3a cemecTp 8

10.1 TembI KypcoOBBIX padoT
[TpuMepHasi TeMaTHKa KypCOBBIX PaboT (TIPOeKTOB):
— 1. TIpoekTrpoBaHue LIKPOKOIOJIOCHOTO YCUTUATEIS
— 2. IIpoeKkTupoBaHue UMITY/IbCHOTO YCUIIUTeJIS
— 3. IIpoekTupoBaHue yCUIUTE/IS 3ByKOBbIX 4aCTOT

11. PeiiTuHrOBasi cuCcTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTY/IeHTOB

11.1. Ban/bHbIE OLEHKH /Il 3/IEMEeHTOB KOHTPOJIsl
Tabmuiia 11.1 — banbHbBIe OLIEHKH /TSI 37IEMEHTOB KOHTPOJIS

. . MaxkcumasbHbIN
. MaxkcuMarsnbHbIN MaxkcuMasnbHbIN
DneMeHThI yueOHOM 6asin 3a mepuof, Bcero 3a
6am1 Ha 1-yro KT c| 6an 3a mepuof
JleaTeIbHOCTH mexay 2KT u Ha ceMecTp
Hayasa ceMectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
13
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5 cemecTp
KomrioHneHT 6 6 5 17
CBOEBPEMEHHOCTH
KonTposbHast pabora 8 8 16
OTuet 1o y1abopaTopHOM 7 7 7 21
pabore
Tect 5 6 5) 16
Wtoro Makcumym 3a 18 27 25 70
TIepUoz,
OK3amMeH 30
Hapacraroym utorom 18 45 70 100
6 cemecTp
3aimTa KypCcoBbIX 50 50
MpoeKToB (paboT)
OTueT No KypcoBou 20 30 50
pabote
VToro Makcumym 3a 20 30 50 100
Tepuoz,
Hapacraroym utorom 20 50 100 100

11.2. ITlepecuet 0a/I/IOB B OI|€HKH 3a KOHTPO/IbHbIE TOUKH
[TepecueT 6GanIOB B OIIEHKU 3a KOHTPOJIbHBIE TOUKHU TIPe/iCTaB/IeH B Tabmuie 11.2.
Tabmuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU

bannel Ha jaTy KOHTPOBHOW TOUKHU Ouenka

> 90% oT MakCMMasbHOM cyMMbI 6asiinoB Ha gaty KT 5

Ot 70% 10 89% oT MakcMManbHOW CyMMBbI 6asioB Ha aary KT

4
Ot 60% 10 69% OT MakCcHMManbHOW CyMMBI O6asioB Ha gary KT 3
2

< 60% oT MakcUMasnbHOI cymMMbI OanoB Ha gaty KT

11.3. ITepecuer cymMMbI 0a/IJIOB B TPAAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMbl 6a/iioB B TPAAMLIMOHHYIO U MEXKIYHAPOAHYIO OLIeHKY Ipe/CTaB/ieH B Tab/uiie
11.3.
Tabmuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKIYHAPOAHYIO OLIEHKY

WToroBast cymma 6asio,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIM Ouenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3aUTeHo) 90 - 100 A (oT/1M4HO)
85-89 B (oueHn xopoL110)

4 (xopolliio) (3auTeHO0) 75 -84 C (xopor10)
70 -74
65 - 69 D (ynoBneTBOpUTENBHO)

3 (YA0oB/IeTBOPUTEBHO) (3aUTEHO) 60 64 E (HocpeacTaerio)
2 (HeYOB/IETBODUTEILHO) (e Hioke 60 6anioB F (HeynoBneTBOpUTENBLHO)

3auTeHO)
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12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa
1. B.H. IlaBnoB, B.H. Horun «CxeMOTexHMKa aHa/JOrOBBbIX 3/IEKTPOHHBIX YCTPOWCTB», M.,
Topstuast muaMs — Tenekom, 2005, 320 c. (Hamuue B 6ubmoreke TYCYP - 53 3k3.)

12.2. lono/siHuTe/IbHAA IUTeparypa
1. A.B. IlapanoB «J/eKTPOHHbIe Le[Id U MHUKPOCXeMOTeXHHKa», 4acTb 1 «AHanoronas
cxeMoTexHUKa», Tomck, 2003, 160 ctp. (Hamuuue B 6ubmioreke TYCYP - 179 3k3.)
2. JL.W. llapbirvHa «YCUTUTe/IbHBIE YCTPOMCTBa», ToMck, 1976, 412 c. (Hanmvure B 6UOIMOTEKE
TYCYP - 103 5k3.)
3. T.C. Lpikun "YcunurenbHble ycrpoiictBa", M., Ces3b, 1971, 367 c. (Hamuure B OubIMoTeKe
TYCYP - 66 3k3.)

12.3 YueOHo-MeToguUEeCKHE TT0CO0HA

12.3.1. O6sa3aTebHBIE YUeOHO-MeTOHYECKHE M0Co0us

1. COopHHK 3aJau T0 yCUIUTETbHBIM yCTpoWcTBaM: YueOHoe mocobue / Illapeiruna JI. U. -
2012. 116 c. [OnektpoHHbii pecypc] - Pexxum pgoctyma: https://edu.tusur.ru/publications/753, mgata
obparenus: 09.02.2017.

2. CXeMOTeXHMKa aHajOTOBBIX 3JIEKTPOHHBIX YCTPOWUCTB: JlabopaTOpHBINA TPAKTUKyM /
[Mappirmna JI. WM. - 2012, 63 c¢. [DnekTpoHHBIM pecypc] - Pexum  jocryna:
https://edu.tusur.ru/publications/754, nara obparenus: 09.02.2017.

3. CxeMOTeXHMKa aHaJOrOBbIX 3JIEKTPOHHBIX YCTPOWCTB: YueOHO-MeToAuueckoe rocobue /
[MMapeirvna JI. W. - 2012. 87 c. CofepXXuUT peKOMeHJalWU IO BBITIOJIHEHUIO KYyPCOBOTO IIPOEKTa
[DnekTponHbIii pecypc] - Pexum pgocrtyma: https://edu.tusur.ru/publications/755, mgata o6paiieHust:
09.02.2017.

12.3.2 YueOHO-MeTOANMYECKHE TTOCOOUA AJIfA JIUI] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI

YyeOHO-MeToZiMUeCKHe MaTepUasIbl /Il CAaMOCTOSITe/TbHOM U ayIUTOPHOU pabOThl 0OyUaroIuxcs
W3 YKC/ia WHBAJU/IOB MPENOCTaB/sIOTCA B (opMax, aaiTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10POBbs U
BOCIIPUATHS UH(POPMaI[UH.

Jl/1s1 UL ¢ HapyIeHUsIMU 3PeHust:

- B (popMe 3/IeKTPOHHOTO I0KYMEHTa;

- B [1leyaTHOM (hopMe yBe/IMUeHHBIM HIPHU(TOM.

J/1 MLy ¢ HapyLIeHUsIMH C/TyXa:

- B (popMe 3/IeKTPOHHOTO I0KYMEHTa;

- B MeyaTHOM (popme.

J/11 MLy ¢ HapyLUIeHWsIMY OIMOPHO-/{BUraTe/IbHOr0 anmnapara:

- B (hopMe 3/1eKTPOHHOTO I0KYMEHTa;

- B reyaTHOU (hopme.

12.4. ba3bl JaHHBIX, TH()OPMAIMOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMBbI U Tpefyemoe
NporpaMMHoe obecrieueHue
1. TIlaker npuknagHbix nporpamm Electronics Workbench

13. Marepua/ibHO-TeXHHYECKOe o0ecreueHre JUCIHIUTHHBI
13.1. O6uue TpeGoOBaHMsA K MaTePHA/IbHO-TEXHHYECKOMY 00eCreyeHUI0 JUCIUTUTHHBI

13.1.1. Marepua/ibHO-TEXHUYECKOe 00ecrieueHue /IS JIeKIIMOHHbBIX 3aHATHI
st poBe/ieHUs1 3aHATHN JIEKLMOHHOTO TWIIA, TPYMIOBLIX W WHAUBUAYaJbHBIX KOHCY/IbTaLUM,
TeKyIIlero KOHTPOJISI ¥ TIPOMEXYTOUHOM aTTeCTallud UCIIO/b3yeTcs yueOHasi ayAUuTOpHs, C KOJTUUeCTBOM
TI0CaZIOuHBIX MeCT He MeHee 22-24, 000pyZoBaHHas JOCKOW U CTaHAAPTHOW yueOHOU Mebesbio. VimeroTcst
Har/IsiiHbIe 1o0cobus B BU/ie TIpe3eHTallyi 110 JIeKI[MOHHBIM pa3/enaM JUCIUIUIAHEI.

13.1.2. Marepua/IbHO-TEXHUYECKOe o0ecrieueHue I MPAKTHYEeCKUX 3aHATHH
[lis TIpoBeZieHUs] TIPAKTUYECKUX (CEMHHAPCKUX) 3aHSTHM WCIO/Ib3yeTCsl ydeOHasi ayAuTOpHs,
pacriosioxkeHHasi 1o azgpecy 634034, Tomckast obsactb, T. ToMck, BepiimHuHa ynvua, 1. 74, 4 sTax, ayz,.
432. CocraB obopynoBanus: YueOHast MeOenb; JJocka MarHUTHO-MapKepHasi -1mT.; KommyTtatop D-Link
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Switch 24 port - 1mT.; Kommbtorepsl knacca He Hike [I9BM INTEL Celeron D336 2.8I'T1. -14 mit.
Vcnonb3yeTcsi MLIEH3WOHHOE TIporpaMMHOe obecrieueHue, TakeThl Bepcueil He Hibke: Microsoft
Windows XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows
Server 2008 R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft Office Access
2003; VirtualBox 6.2. Vmeercs momeleHusi [yl XpaHeHHST U TPOGUIAKTUUECKOTO OOCTy>KUBAHUS
yue6HOro 060pyI0BaHUS.

13.1.3. MaTepua/ibHO-TEXHHYECKOoe o0ecrieueHue /ijis 1abopaTopHbIX padoT

7T TIpoBefieHWsT  71a0OpaTOpHBIX  3aHATHM  WCTO/MB3yeTcss  y4eOHO-MCC/eoBaTenbCKast
BBIUKMC/IUTE/IbHAsE Jlaboparopusi, pacriosiokeHHast 1o azpecy 634034, Tomckas obmacte, . ToMCK,
BepumnunHa ymvua, A. 74, 4 srtax, aya. 423. CocraB obopynoBaHusi: YueGHasi mebesb; JKpaH C
snektporipuBogoM DRAPER BARONET - 1 wr.; Mynstumeauiinbiii npoekrop TOSHIBA — 1 T
Komrmbiorepsl kimacca He Hwke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB c
LIMPOKOIO/J0OCHBIM J0CTyrioM B Internet, ¢ MoHutopamu tuna Samsung 18.5" S19C200N- 18 wit.;
Wcronb3yeTcsi JIMIIEH3MOHHOe TIporpaMMHOe obecrieueHre, TakeTbl Bepcvedd He Hike: Microsoft
Windows XP Professional with SP3; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010;
Microsoft SQL-Server 2005; Matlab v6.5

13.1.4. MaTepua/IbHO-TEXHHYeCKOe o0ecrieueHue /ijisi CaMoCTOsITe/IbHOH PadoThI
Ilnst camocTosITe/IbHOM PabO0ThI KCIIOB3yeTCss yueOHast ayguTopus (KOMITbIOTEPHBIM K/lacc),
pacriosiokeHHass 1o afpecy 634034, r. Tomck, yn. Bepumnuna, 47, 4 stax, ayn. 406. Cocras
obopyznoBaHusi: yuebHast Mmebesb; KoMITbloTephl Kinacca He Hibke [IDBM INTEL Celeron D336 2.8T'Tw. -
4 1rt.; KommbtoTepbl TogakmoueHbl K ceti MHTEPHET u obecreunBarOT AOCTYI B 3/I€KTPOHHYIO
MH(pOpMaIMOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEpCUTETa.

13.2. Marepua/IbHO-TeXHUUYECKOe o0ecreueHue JUCIUTUTHHBI JJIsi JIHI C OTPAaHHYeHHBIMHU
BO3MO)XXHOCTSAIMM 3/J0POBbSI

OcBoenue qucHUIIIMHBI ujaMu ¢ OB3 oCyliecTBseTCS C UCIMOMB30BaHUEM CPeJICTB 00ydeHust
00I11ero U CrelUaabHOTO Ha3HAUEHMS.

[lpu oOyyeHUM CTyIeHTOB C HapyLIeHUsIMH CJIyXa TIPeAyCMOTPEHO WCIOIb30BaHUe
3BYKOYCW/IMBAIOLLlel anmnaparypbl, MYJbTUMEIUNHBIX CPEeACTB W JPYrMX TeXHUUEeCKHUX CpeZCTB
nipreMa/miepesjaun yueOHON MH(OpMaIK B AOCTYIHBIX (opMax Ajisi CTYAEHTOB C HapyIIeHUs MU CJTyXa,
MOOW/ILHOW CHCTeMbI OOyYeHUs [jisi CTYJEHTOB C WHBA/MJHOCTbIO, TOPTAaTUBHOW WHAYKI[MOHHOMN
cucTeMbl. YueOHasi ayJUTOPHUs, B KOTOPOM 00yuaroTCsl CTyleHThbl C HapyllleHWeM cjiyxXa, 000opymoBaHa
KOMIBIOTEDHOW TEXHUKOM, ay[JJUOTEXHUKOW, BUJEOTEXHUKOW, SJIeKTPOHHOW [JOCKOW, MY/JIbTUMEIUNHOMN
CUCTEMOH.

[Mpu oOyueHMM CTY[€HTOB C HAPYIIEHHWAMH 3PEHHUSIMM TIPEeyCMOTPEHO WCII0/Ib30BaHUE B
JIeKIIMOHHBIX 1 yUeOHBIX ayIUTOPUSX BO3MOXKHOCTH TIPOCMOTPA yZla/eHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha JI0OCKe WU CJlaliia Ha SKpaHe) NPy MOMOLLY BU/le0yBeTnunTesel /s y/la/leHHOTO TPOCMOTpa.

[Tpu oOyuyeHHH CTY[EHTOB C HApyILIeHUSIMH ONMOPHO-/{BUraTe/IbHOrO amnmapara HCTOIb3yHTCs
aslbTepHATHUBHBIE YCTPOMCTBa BBOJA MH(MOpMAIMU U Apyryve TeXHUUYecKrWe CpeJCTBa MpueMa/riepe/jaun
yueOHOM MHGbOpPMAaLMK B JOCTYIHBIX (opMax AJisi CTYeHTOB C HapyLIeHUSMUA OTMOPHO-ABUraTeTbHOTO
amrapara, MOOU/IbHOM CHCTeMbI 00yUeHHs JJ1s1 TIOZiel C MHBA/TJTHOCTBIO.

14. ®oHA OLEHOYHBIX CPE/JCTB

14.1. OcHoBHbIe TpedoBaHuA K (GOH/Y OLEHOYHBIX CPEACTB M METOANYECKHE PeKOMeH/Jal[uH
@OH/|, OLIEHOUHBIX CPEeACTB U THUIIOBbIe KOHTPOJIbHBbIE 3a/laHUs, WCIOJIb3yeMble [Ji OLIeHKU
c(hOpPMMPOBAaHHOCTA M OCBOEHHsI 3aKpervIeHHbIX 3a AUCIMIUVIMHOW KOMITeTeHLIUM TIpU TIpOBe/leHUU
TeKyIIlel, TTPOMe>KyTOUHOM aTTeCTal[|iu 10 AUCLIMIIMHe TIPUBe/IeH B TIPUIOKEeHUH K paboyeii iporpaMme.

14.2 TpeboBaHus K (JOHAY OLIEHOUHBIX CPE/ICTB AJIfA JIUI] C OTPAaHUYeHHBIMH BO3MO)KHOCTAMH
3/0POBbA
[ns CTy#eHTOB C WHBaJWJHOCTBIO MPeAyCMOTPEHBI [OIOJHUTEIbHbIE OLIeHOYHbIe Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tabsuile.

Taﬁmma 14 - I[OHOJ'IHI/ITEJIBHLIE CPpeACTBA OLI€HUBAHUA /I CTYAE€HTOB C UHBA/INJHOCTBHO

KaTEFOpI/II/I CTyI€HTOB BI/I,E[BI AOIIOTHHUTE/IbHBIX OLIEHOYHBIX q)OpMBI KOHTDPOJIA U OLI€HKH
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CpeACcTB

pe3ynbTaTtoB 00yUeHust

C HapylieHUAMU
ciyxa

TecTbl, MUCbMEHHBIE CAMOCTOSITE/IbHbIE
paboThI, BOTIPOCHI K 3aUeTy,
KOHTPOJIbHBIE PabOTHI

[Tpeumyl11ieCTBEHHO TMCbMEHHas!
TIpOBepKa

C HapylieHusIMU
3peHus

CobecezoBaHue 110 BOIIPOCaM K 3auerTy,
OTIpOC T10 TePMHHAM

[TpenMmylieCTBeHHO yCTHasi POBepKa

(MHOVBUYaTBHO)

C HapylieHUAMU
OIOpPHO-
JIBUTaTe/IbHOr0
anrapara

PelieHue JUCTaHLMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMeHHbIe
caMocCTosATe/IbHbIe PabO0ThI, BOMPOCHI K
3ayeTy

[TpenMy11ieCTBEHHO AUCTAHL[MOHHBIMU

MeTOoZaMU

C orpaHUUeHHUSIMU TI0
o01IIeMe TUI[UHCKUM
MOKa3aHUsIM

TecTbl, MMCbMEHHbBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PA0OThI, YCTHBIE OTBETHI

[Tpermy11iecTBeHHO poOBepKa
MeTO/|JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarolierocsi Ha MOMEHT ITPOBEPKU

14.3 MeToguueckye peKOMeHJalMy 110 OL{eHOYHBIM CPeACTBaM JJIf JIUL] C OrPaHUYEeHHBIMU
BO3MO)KHOCTSAIMM 3/{0POBbS

Ons crynentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTyrnHas ¢dopma TIpeoCTaB/eHusl 3alaHui
OLIeHOYHBIX CPeJCTB, 8 UMEHHO:

- B reuaTHol dopme;

- B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpU(TOM;

- B (hOopMe 7IeKTPOHHOIO JOKYMEHTa;

- MeTOZ,OM YTeHUsI aCCUCTeHTOM 3a/jJaHusl BCIIYX;

- rpe/iocTas/IeHHe 3a/laHus C UCTI0/Ib30BaHUeM CypZoIepeBoja.

CryzeHTaM C MHBa/IMJHOCTBIO yBe/M4YKMBaeTCs BpeMsl Ha IIOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOMPOCHI. [Ifs TakWX CTy[eHTOB IpeJyCMaTpuBaeTcs JOCTynHasi (opma MpefocTaB/ieHUs OTBETOB Ha

3a/laHHs, a MMEHHO:

- MMUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C MCIO/Ib30BaHWEM YC/IyT aCCUCTEHTa;

- Tipe/iCTaB/IeHre OTBETOB YCTHO.

I[Mpouiesypa OIleHUBAHUSI Pe3y/IbTaTOB OOyuYeHHs MHBAWZAOB IO JUCLIMTUIMHE TPelyCMaTpUBaeT
npejoCTaBIeHre HHPOpPMaLUK B GOpMax, aaliTHPOBAHHBIX K OTPAaHIUEHUSIM UX 3[[0POBbSI U BOCTIPUSATHUS

MH(pOpMaLu:

Jis M1 ¢ HapylleHUsIMHM 3peHus:

- B (hopMe 3/1IeKTPOHHOI'0 JOKYMEHTa;

- B [1eyaTHOW (hopMe yBe/IMYeHHbIM IPU(PTOM.

Jnis 1 ¢ HapylIeHUusIMM cJTyXa:

- B (hopMe 3/1eKTPOHHOI'0 [JOKYMEHTa;

- B MeyaTHOM (popme.

Jis M1 ¢ HapylleHUsIMHM ONOPHO-ABHraTe/IbHOI0 anmnapara:

- B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;

- B IeyaTHOU (popme.

[Tpu HeoOxoAMMOCTH Ayisi 0OYUAIOIIMXCS C MHBAIMAHOCTBIO TPOLeypa OLieHWBaHUS pe3y/IbTaToB
00yueHHsl MOKeT TIPOBOJUTHCS] B HECKOJIBKO 3TarloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
CxeMOTeXHHUKAa aHa/IOrOBbIX 3/IEKTPOHHBIX YCTPOUCTB

YpoBeHb 00pa30BaHus: BbICIIee 00pa30oBaHHe - CIIEI[HATUTET

HaripaBneHue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo31eKTpoHHbIE CHCTeMbI H KOMILIEKCHI
HanpaeneHHocTs (Tipoduib): Pafio3/1eKTPOHHBIE CHCTeMbl KOCMHYeCKHX KOMILIEKCOB

dopma obyueHUs: OUHAsA

®akynbreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: PTC, Kadeapa pajuoTrexHuueCKHX CHCTEM

Kypc: 3

Cemecrtp: 5, 6

YuebHbIi 171aH Habopa 2016 roga

Pa3paboTumku:
— TlIpodeccop kad. PTC Ilapseiruxa JI. U.

JK3aMeH: 5 ceMecTp
Kypcogast pabora (mpoekr): 6 cemecTp

Tomck 2017
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
[TK-2 CriocobHOCTBIO pa3pabaThiBaTh CTPYKTYPHBIe U | [Io/KeH 3HaTh * CXeMbl U TIPUHLUIIBI
(byHKI[MOHAIbHbIE CXeMbI PaJJUOIEKTPOHHBIX | pabOThI OCHOBHBIX AHAJIOTOBBIX YCTPOUCTB,
CUCTeM Y KOMILJIEKCOB, a TaKKe B TOM UHCJIe C IPUMeHeHueM
TIPUHLMITHAA/IbHBIE CXeMbI PaJU03/IeKTPOHHBIX | OMepalMOHHBIX YCUIUTe/eH; CXeMbl
YCTPOUCTB C IPUMEHEeHHEeM COBPEMEHHBIX CTabM/IM3aLUK pe)KMa aKTUBHBIX
CATIP v makeTOB MPUK/IaJHbIX TIPOTPaMM 3/IeMEeHTOB; * Ha3HaueHUe 37IeMeHTOB CXeM

aHAJIOTOBBIX YCTPOMCTB U B/IUSTHUE
W3MeHeHHs] UX TlapaMeTpPOB Ha OCHOBHBIE
TI0Ka3aTe/id aHaJIOTOBBIX YCTPOMCTB;
TIPUHITUITBI TOCTPOEHUS 1ieTield 00paTHOH
CBSI3U U WX B/IMsIHHE Ha OCHOBHbBI®
TI0Ka3aTe/d U CTabUIbHOCTh TTapaMeTpPOB
AHAJIOTOBBIX 37IEKTPOHHBIX YCTPOUCTB,
TIOCTPOEHHBIX Ha 0a3e ycunuresnei, B
KOTODPBIX UCTIONb3yeTcst 0bpaTHasi CBs3b; ;
IomkeH ymeTh * (hOPMHUPOBATH TN
00paTHO# CBSA3U C LIeJIbI0 YTy UIlIeHUs
KaueCTBEHHBIX MOKa3aTesien
TIPOEKTUPYEMBIX YCTPOUCTB U MOJTyUeHUsI
3aJJaHHBIX XapaKTePUCTHK; * 00eCreunBaTh
YCTOMUMBOCTDL PabOTHI CXeM C 00paTHBIMH
CBSI3IMH; * OCYIII€CTB/ISITh
CXeMOTeXHUUYeCKoe MPOeKTHPOBaHe
YCUJTUTENBHBIX U IPYTUX aHATIOTOBBIX
YCTPOMCTB, B TOM UHMCJIe TIOCTPOEHHBIX Ha
0a3e orepalnvOHHbIX YCUUTEIeH;
BBITOJIHSITH pacueThbl C BEIDOpoM
TapaMeTpPOB U PE)KUMOB PabOThI
pa3pabarbiBaeMbIX YCTPOUCTB;
TIPUMEHSITb COBPEMEHHYO
BBIUNC/IUTE/IbHYIO TEXHUKY TIPY aHa/u3e U
TIPOEKTHUPOBAHUH aHA/IOTOBBIX
3/IEKTPOHHBIX YCTPONCTB; PUMEHSITh
METO/IbI aHa/IM3a YCUTUTETbHBIX U PYTHUX
aHaJIOTOBBIX YCTPOMCTB, OCHOBAHHbIE Ha
WCTI0/Ib30BaHUU YKBUBAIEHTHBIX CXEM;
yYMeThb COCTaBJISATh 3TH CXeMbl Ha baze
TIPUHIUITHATBHBIX CXEM.;

[omkeH Bna/ieTh HaBbIKAMU aHa/M3a U
CHHTe3a CXeM, TTIOHUMasi IPUHLIUTT KX
paboThL.;

OO1Me XapaKTepUCTHKH TI0Ka3areseld U KPUTePUEB OLIeHWUBAHUS KOMITeTEHIUM Ha BCeX 3Tarax
TipYBeZieHbl B Tabnuie 2.
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Tabsuria 2 — OO61Me XapaKTePUCTUKY TOKa3aTe/iel ¥ KpUTepHeB OLIEHUBAHUST KOMIIETEHIIHIA T10 Taram

TTokaszarenu u
KpUTepuur

3HaThb

Ymets

Bnagets

OT/IMUHO (BBICOKMI
YPOBEHb)

Ob6nagaet hakTHUe CKUMHU
U TeopeTHYe CKUMH
3HaHWSIMU B TIpeiesiax
M3y4aeMou 006/1acTH C
MMOHUMAaHWeM TPaHHUI]
TIPUMEHHMO CTH

OO6nasaeT AMaria30HOM
MpakTH4Ye CKUX YMeHUH,
TpeOyeMbIX /ISl pa3BUTHS
TBOPUYECKUX pellleHuH,
abcTparupoBaHus
ripobsiem

KoHTponupyet paborty,
TIPOBO/JIUT OLIEHKY,
COBEPILLEHCTBYET JAeUCTBUS
paboThI

Xoporiio (6a30BbIit

3HaeT (aKThl, TPUHLIUIIBI,

O6nagaeT Auana30HOM

BepeT OTBeTCTBEHHOCTH 34d

yPOBEHb) TIpOLIeCChl, obIme NpaKTUUeCKNX YMEHUM, | 3aBeplleHue 33/au B
TIOHSITHS B TIpe/ieiax TpeOyeMbIX ZJIsl pellieHrsT | UCC/IeI0BaHuUH,
n3yuaemoil obsactu oTipe/ie/IeHHBIX TTPO0O/IEM B | IPUCITOCA0IMBAET CBOE

ob6acTy uccieoBaHuUs TIOBe/IeHHE K
o0cTosiITeNTHCTBAM B
peliieHUH nipobieM

YnosnerBoputenbH | Ob6mazaer 6a30BbIMU Ob6mnagaeT OCHOBHBIMHU PabotaeT npu npsimom

0 (TIoporoBbIi 00IMMY 3HAHUSIMU yMeHUsIMH, TpeOyeMbIMU | HaO/TFOeHUU

yPOBeHb) [JJ151 BBITIO/THEHHSI TIPOCTBIX

3aza4
2 Peaim3anys KoMneTeHIUH
2.1 Kommnerenuus ITK-2
[1IK-2:  criocobHOCTBIO ~ pa3pabareiBaTh  CTPYKTYpPHble W (YHKIMOHAJbHbIE  CXEMBI

PaZiM03/IeKTPOHHBIX CUCTEM W KOMIUIEKCOB, a Take NPUHLMINHA/IbHble CXeMbl paZu03/1eKTPOHHbBIX
YCTPOMUCTB C npuMeHeHHeM coBpeMeHHbIX CAITP 1 makeToB NpUK/IaZAHbBIX IPOTrPAMM.

st popMHUpOBaHUST KOMITETEHL[UM HEOOXOAMMO OCYILeCTBUTH Psifi ITAroB. DTarbl (JOPMUPOBAHHUS
KOMITeTEHL|UY, IpUMeHsieMble /I 3TOr0 BHJbl 3aHATUM U HCIIOJb3yeMble CpeACTBa OLeHWBAHUS
Tipe/icTaB/eHbI B Tabsuiie 3.
OPMHUPOBaHUs KOMIIETEHLIMUA U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBAHUS

Tabmwia 3 — Tansl

aHa/I0rOBBIX YCTPOMCTB, B
TOM YHCJIE C
NpYMeHeHneM
OTepaLOHHBIX
YCUJIUTEJIeH; CXeMbl
cTabuIM3aluu pexxuMa
aKTUBHBIX 3/IEMEHTOB; *
Ha3HavyeHHe 3/IeMeHTOB
CXeM aHaJIoroBbIX
YCTPOWCTB U BIUSIHHE
V3MeHeHHUsl UX
rapaMeTpoB Ha OCHOBHbIE
T0Ka3are/y aHa/I0rOBbIX
YCTPOMCTB; * TIPUHLUIIBI
MOCTPOeHUs Liernen
00paTHOM CBS3M U X
B/IMsSIHYE Ha OCHOBHbIE
roKasaTeny u
CTabUIBLHOCTD

y/yuIIeHHsT KaueCTBeHHbIX
roKasaresen
TIPOEKTHUPYeMbIX
YCTPOMCTB U TIOTyYeHHUSI
3a/laHHBIX XapaKTePUCTHK;
* obecrieunBaTh
YCTOMYMBOCTE pabOThI
cxeM C 0OpaTHbIMU
CBSI35IMU; * OCYIL[€CTB/ISITh
CXeMOTeXHHUeCKoe
MIPOEKTHUPOBaHKE
YCHTUTETBHBIX U APYTUX
aHa/I0rOBBIX YCTPOMCTB, B
TOM YKCJIe TIOCTPOEHHBIX
Ha 0a3e orneparuoHHBIX
YCUIUTE/Iel; BBITIOHSATh
pacyeTsl C BLIOOPOM
TlapaMeTpOB U PEXKUMOB
paboThI pa3pabaTbiBaeMbIX

Cocras 3HaTb YMmetb Bnagets
CopeprkaHue * CXeMbl U TIPUHLIUTIbI * (hopmMupoBaTh Ljenu HaBbIKaMU aHa/13a 1
3TaroB paboThl OCHOBHBIX 00paTHOM CBSA3M C LIe/IbI0 | CUHTe3a CXeM, TTIOHUMast

TIPUHLIMI UX PabOTHI.
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rapamMeTpOB aHa/IOTOBBIX
3/IeKTPOHHBIX YCTPOWCTB,
MOCTPOEHHBIX Ha 6aze
yCU/InTeNnel, B KOTOPBIX
HCTonb3yeTcst obparHast
CBSI3b;

YCTPOWCTB; * IPUMEHSITh
COBpPEMEHHYH0
BBIUNC/IUTE/TEHYHO
TeXHUKY TIpY aHaJiu3e U
TIPOEKTUPOBAHUH
aHaJIOTOBBIX 3/IEKTPOHHBIX
YCTPOUCTBS MPUMEHSATH
MeTO/Ibl aHa/IM3a
YCUNUTEeBHBIX U [IPYTHX
aHaJIOrOBBIX YCTPOWCTB,
OCHOBaHHbIe Ha
WCT0/Ib30BaHUU
9KBUBAJIEHTHBIX CXEM;
YMeTb COCTaB/ISATh 3TH
cxeMbl Ha Oa3e
TIPUHIUIHAIBHBIX CXEM;

Bunpl 3aHATHI

* [IpakTrhueckue
3aHATUS;

* JlaboparopHble
paboThI;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

* KoHTposb
CaMOCTOSITeJTbHOU
paboThI (KypCoBoi
TIPOEKT / KypcoBast
pabora);

* [IpakTuueckue
3aHATHS;

* JlabGopaTtopHble
paboThI;

* Jlekuuuy;

* (CamocrosiTe/ibHast
pabora;

* Kontponb
CaMOCTOSITeJTbHOU
paboThl (KypcoBoit
TIPOEKT / KypcoBasi
pabota);

* JlaboparopHbie
paboThr;

* CamocTrodTenbHas
pabora;

* KoHTposb
CaMOCTOSITe/IbHOM
paboThI (KypcoBoi
MPOEKT / KypcoBasi
pabora);

Wcnons3yemsble
cpeacTBa
OLleHVBaHUs

* KoHTtposbHasi pabora;
* Ortyet no
nabopatopHoii pabore;
* JlomalliHee 3a/laHuE;
* Ormpoc Ha 3aHATHSX;
¢ Tecrt;

* OTyer 10 KypCOBOM
pabore;

* DK3aMeH;

* KypcoBas pabota
(npoekr);

» KoHTposbHas pabora;
* Otyer no
naboparopHo# pabore;
» JlomalliHee 3a/iaHue;
* Omnpoc Ha 3aHATUSAX;
* 3aimra KypCOBbIX
NpoeKToB (pabor);

* Tecr;

* OrtueT 10 KypCOBOM
pabore;

* 3K3aMeH;

* Kypcosasi pabora
(npoekr);

* Otyet no
nabopatopHoii pabore;
* [lomariiHee 3a/laHUe;
* 3amura KypCoBbIX
npoekToB (pabor);

* OtyeT 110 KypCOBOI
pabore;

* DK3aMeH;

* Kypcosas pabota
(npoekr);

CDOPMYJ'II/IPOBKEI rokazaTrejied u KpUTEPDUEB OLI€EHUBAHUSA AaHHOﬁ KOMITeTEHIIUX TIpUBEAEHA B

Tabnurie 4.
Tabsuria 4 — TToka3aTesu U KpUTEPUU OLIEHUBAHUSI KOMIIETEHI[UM Ha 3Tarax

CocraB 3HaTb Y™meTb Bnagets
O1inuHo * « (hopMHpOBaTh 1ieTH * HaBbIKaMH aHa/u3a u

(BBICOKMI YPOBEHb)

* * CXeMbl ¥ PUHLIUIIBI
pabOoThI OCHOBHBIX
aHaJI0rOBbIX YCTPOUCTB,
B TOM YMCJIe C
TIpUMeHeHreM
OTepariMOHHBIX

00OpaTHOM CBSI3M C I1eJIbI0
YAYULIeHUST
KaueCTBeHHBIX
ToKa3arenein
TIPOEKTHUPYEMBIX

CUHTe3a CXeM, TOHUMast
TIPUHLIMIT UX pabOThI;

CornacoeaHa Ha noptane N2 14626

21




yCUIUTeNel; CXeMbl
CTabuIM3aLuK peXxruMa
aKTHBHBIX 3/IEMEHTOB; *
Ha3HaueHue 3/1IeMEeHTOB
CXeM aHaJIO0TOBBIX
YCTPOMCTB ¥ BIUSTHUE
M3MeHeHUsI UX
rapaMeTpoB Ha
OCHOBHbIE TT0Ka3aTesnn
AHAJIOTOBBIX YCTPOUCTB; *
TIPUHLIMTIBI TOCTPOEHUS
1ierieli 0OpaTHOM CBSI3U U
VX B/IUSIHYE HAa OCHOBHbIE
TroKasaresiy u
CTabM/IbHOCTD
TIapaMeTPOB aHa/IOTOBBIX
3/IeKTPOHHBIX yCTPOUCTB,
TIOCTPOEHHBIX Ha Oa3e
yCU/InTesnei, B KOTOPbIX
UCIIO/b3yeTcsi oOpaTHast
CBSI3b; ;

YCTPOMCTB U MOJyUeHust
3a/laHHbBIX
XapaKTepHUCTUK; *
obecrieunBarh
YCTOMUMBOCTBL PabOThI
cxeM ¢ 00paTHBIMU
CBSI3SIMH; * OCYIL|ECTBISTh
CXeMOTeXHUYeCKOe
TIPOEKTHUPOBaHHe
YCUTUTENTBHBIX U JPYTUX
aHa/I0roBbIX YCTPOUCTB,
B TOM UHCJIe
MOCTPOEHHBIX Ha Oa3e
OTepariiOHHBIX
yCUMHTE/IeN; BBITIOMHSATD
pacueTsl C BBIOOpOM
TapamMeTpOB U PEeXXHMMOB
paboThI
pa3pabaTbiBaeMbIX
YCTPOMCTB; * IPUMEHSITh
COBPEMEHHYIO
BBIYMC/TUTE/TEHYIO
TeXHUKY T1pU aHaju3e u
TIPOEKTUPOBAHUM
aHaJI0roBbIX
3/IEKTPOHHBIX YCTPOWCTB.

b

Xopotiio (6a30BbIii

¢ ¢ CXeMbl U IIPpUHLMAIIBI

* * OCyILLEeCTB/ISATh

¢ HaBBbIKAMU dHaJ/IM3ad U

B TOM 4Hcse C
NMpUMEHEHHUEM

YCU/IUTE/IBHBIX U IPYTUX
dHdJIOTOBBIX YCTpOﬁCTB,

yPOBEHb) paboThl OCHOBHBIX CXeMOoTexHH4yecKoe CHHTe3a CXeM, [TOHUMasa
aHaJIOTOBBIX YCTPOMCTB, IIPOEKTHUPOBAHUE TIPUHIUT UX paboThI;
B TOM UHUCJIe C YCUIUTE/ILHBIX U JPYTUX
IpUMeHeHUeM aHaJIOrOBBIX YCTPOMCTB,
OIlepaLiMOHHbBIX B TOM UUCIe
YCUUTEJIeN; CXeMBbI TIOCTPOEHHBIX Ha Oaze
cTabWIM3aLuK peXxuMa OIlepaLiMOHHBIX
AKTHUBHBIX 3/IEMEHTOB; * YCUNUTEJIel; BBIMOTHITh
Ha3HaueHUe 3/IeMeHTOB pacyeTsl C BEIOOPOM
CXeM aHa/I0TOBbIX IapamMeTpoOB U PEXXUMOB
YCTPOMCTB U BIIUSIHUE paboThI
U3MEeHeHUs ux pa3pabaTbiBaeMbIX
rapaMeTpoB Ha YCTPOMCTB; * IPUMEHSTh
OCHOBHELI€ ITOKa3aTeIu COBPEMEHHYIO
aHaJIOrOBbIX YCTPOWCTB; ; | BBIUMCIUTETBHYIO
TeXHUKY IIPU aHaIu3e U
IIPOEKTHPOBAHUHU
AHa/IOTOBBIX
3/IeKTPOHHBIX YCTPOUCTB.
>
YI0BNETBOPUTE/IBH | * * CXeMbI ¥ TIPUHI[UITBI * * OCYLIEeCTBJIATD * HaBbIKaMH aHa/lIu3a U
o (HOPOFOBbeI pa6OTbI OCHOBHEIX cXeMOTexHHrYeCcKoe CHHTe3a CXeM, ITIOHUMasd
YPOBEHb) aHaJI0rOBbIX YCTPOUCTB, IIPOEKTHUpOBaHUe TIPUHLUM UX paboThI;
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OrepaluOHHBIX B TOM 4uc/se

YCUSTUTeIeN; CXeMbl TIOCTPOEHHbIX Ha Oaze
cTabMIM3aluK peXxxuMa oreparjMOHHBIX
aKTUBHBIX 3/IEMEHTOB; YCUJTUTEIeid; BBITTO/HSATh

pacueThbl ¢ BBIOOPOM
TlapaMeTpPOB U PEXXUMOB
paboThI
pa3pabaThiBaeMbIX
YCTPOMCTB;

3 TunoBbIe KOHTPOJILHbIE 3a/JaHUSA
st peanmu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a/lau 00y4YeHUs! MCIIO/b3YIOTCS TUTIOBbIe KOHTPOJIbHBIE
3a/laHYsl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKUW 3HaHWM, YMeHHH, HaBBbIKOB W (W/IM) OIbITa
JeSTe/IbHOCTH, XapaKTepu3yIOLMX STambl ()OPMHUPOBAaHUSI KOMIIETEHLIMM B TpoOLlecCe OCBOEHUS
oOpa3oBare/ibHOM MPOTrpamMMbl, B C/IeyIOIeM COCTaBe.

3.1 TecToBBIe 3ajaHUs
— Tect 1. KauecTBeHHbIe MOKa3aTeayd aHa/lIOroBbIX ycTporcTB TecT 2. PeoctatHbid Kackaz, TecT
3. O6patHbie cBsizu Tect 4. Ycunutenu rocTosiHHOTO Toka TecT 5. 3ak/rounTeTbHbIN

3.2 TeMbl JJOMAIIHUX 3aaHUH

— 1. TIlepeunciuth W JaTb KpPaTKyl0 XapaKTePUCTUKYy KaueCTBEHHBbIX IIOKas3aresiei,
VCTIONB3YIOIMXCST 11 OTMCaHWsl aHAJIOTOBBIX YCTPOMCTB 00pabOTKM TapMOHWUYECKUX CHTHA/OB. 2.
[TepeunciuTe U [aThb KPAaTKyl0 XapaKTePUCTUKY KauyeCTBEHHBIX IOKa3aTesieil, MCMOb3YIOLUXCS /s
OTMCAHUs YCTPOUCTB 00pabOTKM UMITY/IbCHBIX CUTHaOB. 3. Knaccubukanys ycummTebHbIX YCTPOHCTB.
[MpuHLMIIBI ¥ TIpU3HAaKU Kiaccudukauuu. 4.UTo Ha3biBaeTCs AWHaAMHUYeCKUM uaria3oHoM? KakoBbl
criocobb! ero oreHKU? 5. CBsa3b K03 duIreHTa nepefaur v repexofHON XapaKTepPUCTUKK yCTPOMCTBa
MUHeMHON 00paboTKy curHasoB. KakvM 00pa3oM MCIONB3yeTCs 3Ta CBS3b [/ aHa/KM3a U pacueTa
YCTPOWCTB aHa/IoroBoi 06paboTku curHanoB? [IpuBecTy npuMepsl. 6. Ilepeurc/iuTh 3Tarbl ONpee/eHHs
TiepexofHON XapaKTePUCTHUKH yCTPOWMCTBA aHAIOroBoW 0OpabOTKM CHUrHA/IOB, MPUHLIMITHA/bHAs CXema
KOTOpOro usBectHa. [IponnmtoctpupoBats npuMepoM. 7. IlepexosHast xapakTeprCTHKA MHOTOKaCKaJHOrO
YCUIMTENBHOTO yCTpoiicTBa. OnpeziesieHne pe3ybTUPYIOLUX JIOKaAbHbIX TTapaMeTpoB. 8. Mepbl OLjeHKH
JTMHEMHBIX U HeJTMHEeHHBIX MCKaKeHUH B YCTPOMCTBAX aHAIOTOBOM 00pabOTKM TapMOHHYECKHUX CUTHAJIOB.
9. Mepnl OLIEHKM JIMHEWHBIX W HEJIWHEeWHBIX MCKKEHHH B YCTPOMCTBAaX aHA/OroBOM 06paboTKu
UMIyNbCHbIX curHasioB. 10. Cxembl BK/IIOUEHHSI aKTUBHBIX 3/IEMEHTOB, WX CpaBHUTe/bHas
XapakTepucTUKa. 11. DKBUBa/leHTHbIE CXeMbl aKTUBHBIX 3/1eMeHTOB. [lapameTpbl 5KBHBa/eHTHBIX CXEM,
VX 3aBUCHMOCTb OT pexuma M Temrieparypbl. OmpeziesieHue INapaMeTpoB 3KBHUBa/JIEHTHBIX CXeM I10
CIpaBOUHBIM JaHHbIM. 12. BXoiHasi eMKOCTb M BXOZHOE€ COINpPOTHB/IEHHWE pPeOoCTaTHOrO KackKaja Ha
nosieBoM (OumomnsipHoM TpaH3uctope). Kak 00bsICHUTB, UTO BKJIa/l BXOAHOW M TIPOXOJHOM €MKOCTeH BO
BXOJIHYI0 JMHAMUUECKYI0 eMKOCTb pasiuueH? 13. CpaBHUTe BXOJHble COMPOTHBAEHUS] U €MKOCTH
PeOCTaTHBIX KAaCKa/IoB Ha I0JIeBOM U OHWMosisipHOM TpaH3ucTopax. 14. CpaBHHTe paboTy peocTaTHOTro
KackaZla Ha TI0JIeBOM M OWIIO/NSPHOM TpaH3UCTOpaX CPeAHUX M BepXHMX dacToTaxX. 15. CxeMbl
Pery/MpoBKUA YCW/IeHWs, UX CpPaBHEHWE, OTPAaHWuYeHMs CBepXy M CHHM3y Ha BBIOOD DeryIMpOBOYHOTO
coripotuBieHus. 16. CTymeHuarasi peryiupoBKa ycuieHus. KommeHcalysi WCKa)keHUM, CO3[aBaeMbIX
LIeNblo, CTOsIIIel mocse peryssTopa. 17. TIpyuuMHbBI TeMmepaTypHOM HeCTabWUIbHOCTH KOJIJIEKTOPHOTO
Toka. O1leHKa Be/TMYMHbI 3TOM HecTabmibHOCTU. 18. [IpuHLUI paboThl SMUTTEPHOM TepMOCTabUIM3aLIWH.
OrpaHWueHus: CBepXy ¥ CHU3Y Ha BIOOP COTPOTUB/IEHUS B LIeTIM SMUTTEPA ¥ COMPOTHUB/IEHUH /1eUTe s B
ternu 0a3wl. 19. IIpuHUUn paboThl KO/IJIEKTOPHOW cTabumu3aruu. CpaBHUTbH pabOTy KOJ/UIEKTOPHOM U
MUTTEPHOW CTAOWIM3AaLUKM TP OJMHAKOBBIX 3HAYEHUSIX CTaOWIM3MPYHOLMX CONpOTHUBIeHUH. 20.
OcobeHHOCTH cTabWIM3alMu pexuMa (QUKCHpPOBaHHBIM TOKOM 0asbl. 21. CxeMmbl KOJIJIEKTOPHOU
crabumauun 6e3 OC Ha mepeMeHHOM TOKe. BbIOOp 3/1eMEHTOB 3TUX CXeM U WX BWsSHUE Ha
KaueCTBeHHbIe TI0Ka3aTed YCUIUTeNbHbIX YCTPOWCTB. 22 .BpIOOpD COMpOTHB/IEHUS B LieMd MCTOKA
TI0JIEBOTO TPAH3UCTOPA M3 COOOpakeHUH 0OecrieueHus TI0/I0)KeHUs1 paboyell TOUKK W ee CTaOWMIM3aLUH.
23. IlocTpoeHWe W UCMOMb30BaHHE [JUHAMUUECKMX XapaKTePUCTUK aKTHMBHBIX 371eMEeHTOB. BbIXozaHbIe,
BXO/IHble, TIPOXOAHbIE ¥ CKBO3Hble [UHAMHUYeCKHe XapakTepucTuku. 24. CxemMa OJHOKAaCKaZiHOrO
YCUJTUTE ISl Ha COTIPOTUBJIEHUSIX Ha OUIIoNsipHOM (T1071eBOM) TpaH3ucTope. Ha3HaueHre 371eMeHTOB CXeMBI.
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OrpaHnueHusi CBePXy M CHU3Yy Ha ux BbIOOp. 25. Kakue coobpaskeHHsl ¥ KaK YUMTBHIBAIOTCS TIPU BbIOOpe
COTPOTUB/IEHUs] B LN KOJUIeKTOpAa BBIXOZHOIO pPEeOCTaTHOrO Kackaja I[Py pacyeTe YCUIUTess
rapMOHWYECKUX (MMITy/IbCHBIX) CUTHAJIOB. 26. DNOpamMy HarpsbKeHHs U Ha YaCTOTHBIX XapaKTepHUCTHUKax
MOSICHUTh TIPOLIECC TIOSIBJIEHUS] MCKa)KeHWM 3a CUeT eMKOCTH pas3/ie/IuTeNbHbIX KOHJleHCaTopoB. 27.
CpaBHUTb pabOTy pa3fenuTeNbHBIX KOHJEHCATOPOB B YCUIWTENSIX HA OWIOMSPHBIX W TIONEBBIX
TpaH3ucTopaxX. 28. OKBUBaJIeHTHble CXeMbl pEOCTaTHOTO Kackaja Ha OurosspHoM (T10ieBOM)
TPaH3UCTOPe - TIOJIHASA, OT/e/IbHO /IJIsi BEPXHUX, CPIHUX M HIDKHUX 4acTOT. AHamM3 paboThl peoCTaTHOTO
Kackajla Ha CpeJHUX, BepXHUX (B 00/aCcTH MasbIX BpeMeH) W HIWKHHMX 4acToT (B obsacTd OGObIINX
BpeMeH). 29. BpIOOp COMpOTHB/IEHUS B I1leMM KO/UIeKTOpa (CTOKa) PeoCTaTHOro KacKaza. Kakue
ToKa3aresid U KakuM o6pa3om orpeziesisitoT BbIOOp 3Toro corpoTtusieHus? 30. KoadduimeHT ycuneHvs
PeoCTaTHOTO KacKazia Tpy paboTe Ha BHEIITHIOI Harpy3Ky M Ha BXOHOe COMPOTHB/IEHHE TPAH3UCTOPHOTO
Kackaja. Kak usmensiercss ko3((PULIMEHT yCU/IeHUsl TPU W3MEHEHWM COIMpOTHB/IeHUs Harpy3ku? 31.
[TepeuricUTe BO3MOXKHbIe Ha3HaueHWs (QUIbTpa B KOIJIEKTOPHOW (MCTOKOBOW) LieMM TpaH3UCTOpa.
[MosicHUTb MPUHLIMI PaboThl B KaxkZoM ciiyuae. CpaBHUTh BBIOOD W BK/IHOUEHHe eMKOCTH (WIbTpa Tpy
pasIMuHBIX ero HasHaueHUsX. 32. IlosCHUTE 3MrOpamMM HarpsDKeHHst U Ha YaCTOTHBIX XapaKTepUCTHUKaxX
NpUHLUN paboThl KoppeKkTupymoiiero ¢unsrpa. CpaBHUTE paboTy Ha BBICOKOOMHYIO U HHU3KOOMHYIO
Harpy3ku. 33. ®usnuueckre OCHOBBI PAabOThI CXeM BBICOKOYACTOTHOW KOPPEKIMH (KOPPEKIUU WC-
KaXeHHWH B 00/1acTH Masibix BpeMeH). MuHUMa/bHOe BpeMsi HapacTaHus. IIyTH ero JOCTH)KeHUs.
34.CocraBHble TpaH3UCTOPLI. OnpesiesieHUe NapameTpoB COCTABHBIX TPAH3UCTOPOB. IIpumepsl cxem. 35.
Knaccudukaims obpatHbix cBsi3eil. [Ipumepsl cxeM. OrmipeziesieHre BUjja obpatHoi cBs3u B cxeme. 36.
KosddurmeHT nepesaunt ycuiuTessi, OXBaueHHOTO 00paTHOM CBSI3bIO, TTPU Pa3MYHBIX CMIOCO0AX CHATHS
Y BBeJleHUs] HampsbkeHusi oOpaTHol cBsisu. 37. BiusiHue oOpaTHOM CBSI3M Ha YaCTOTHYIO U (ha30ByrO
XapaKTepUCTUKU YCTPOMCTBA aHA/I0roBoi 00paboTKU CUrHamoB. Vicronb3oBaHue 3TOTo BausHUS Ayt BU
KOPPEeKLIUH YCHUUTEeTbHBIX YCTPOUCTB (KOppeKIMK B 00siacTh Masnbix BpeMeH). 38. BiusHue obparHoi
CBSI3U Ha HeJIMHelHbIe NCKa)KeHUs U [ITyMbl, BO3HUKAIOIIe BHYTPHU MeTau obpaTHoit cBszu. 39. BimsHue
oOpaTHbIX CBsi3eli Ha BXOJHbIe W BBIXOJHbIE COMPOTHBJIEHHSI YCTPONCTB aHAl0roBod 00paboTKu
curdasnoB. 40. [TpuurHbl cCaMOBO30Y>KeHHsT YCTPONCTB, OXBaUeHHBIX OTPHUIIATETbHON 00paTHOW CBS3bIO,
3arac yCTOMUMBOCTH, Mephbl ee obecrieueHus. 41. [IpuumHbl caMOBO30YK/IeHUsI YCTPOMCTB, OXBaueHHbIX
OTpULIATe/IbHONH  00paTHOW CBsA3bpI0, 3armac  ycTohunBOCTH. CrocoObl  CHWDKEHHSI  OTMACHOCTH
camMoBO30y)K/leHus1 (Ha TIp¥Mepe orepalyoHHOro ycunurtens). 42. O6GpaTHasi CBsi3b uepe3 BHyTpeHHee
COTIPOTHBJIEHVE WCTOUHWKA TIMTAaHWS M CrocoObl yMeHbIlleHus ee BivsiHUs. 43.CpaBHUTH PeOCTATHBIM
Kackajl U SMUTTEpPHBbIM MOBTOPUTE/b Ha CpPeJHUX U BepXHUX yactoraxX. 44. M3 Kakux coobpa’keHWit
BBIOMpAeTCs] COMPOTHB/IEHWE B LeNd SMUTTEPA SMHUTTEPHOTO TMOBTOpHTesA? YTO OrpaHUYMBaEeT ero
3HaueHue CBepxy U CHU3Y? 45. YacTOTHble WCKaKeHUs], MepexofiHas XapaKTepUCTUKa M WCKa)KeHUs
TUIOCKOW BEPIIMHBI UMITY/IBCOB 32 CUET eMKOCTH, IIyHTUPYIOIIel CTabMInu3upyroliiee COMPOTHUBIEHNE B
Lenu sMuTTepa. Kak M3MeHsI0TCs 3TH MCKa)KeHHsI TIPU BBEZIEHUU B CXEMY SMHUTTEPHOUN BbICOKOYaCTOTHOM
KoppeKiMu U rnoueMy? 46. IIoACHUTL SMIOpamMu HanpsbKeHUsT U Ha YaCTOTHBIX XapaKTepUCTHKax
BO3HUKHOBEHHe MCKa)KeHHUH 3a CUeT L[el1 SMUTTePHOM TepMOCTabuIM3alyy C LIYHTUPYHOLLel eMKOCTBIO.
47. TlpuHUMN pabOTbl SMUTTEPHOW KOpPpeKUuH (B TUlaHe YacTOTHBIX M B IUIaHe TIepexOHbIX
XapakTepucTHK).OrpaHuyeHrsi Ha BbIOOp TIyOWMHBI 0OpaTHOM CBsi3H, CBsi3aHHble C HeOOXOAUMOCTBHIO
TOJIyueHusi yCW/IeHUsI U C 3amacoM Mo ummynbcy Toka. 48. KoaddwuimeHT ycuneHus Kackaja C
SMUTTepHOW Koppekuuel. CpaBHeHWe KO3(QQUIMEHTOB YCWIEHUSI W [UHAMUUECKUX [M1ara3oHOB
pPeoCcTaTHOrO Kackaja M Kackajla C SMUTTEPHOM KOppeKLjel NpU OfMHAKOBOM BBIXOJHOM HallpsDKeHHU.
49. Tlpumepsl cxeM C oOpaTHbIMU CBs3siMU. Pa30MHBEPCHBIM Kackaj, C pa3jesieHHOW Harpys3Koil.
da30uHBEpPCHBIN KacKaZi C SMUTTepHON CBsi3bl0. OcobeHHOCTH paboThl (ha30MHBEPCHOTO KacKaza C
SMUTTEPHOU CBSI3bI0 B YCHINTEJSIX MOCTOSTHHOTO ToKa. 50. [Ipo6siembl moctpoenus cxem YIIT mpsimoro
ycunenus. 51. [Ipeticd ayas YIIT npsiMoro ycuieHVs U CHIPKEHME ero B NapasijieslbHOM OaaHCHOM cxeMe.
52. PerymupoBka ycwienuss u BU koppekiys YIIT mpu mocTpoeHMM ero Ha 0a3e Tmapasiie/ibHbIX
bamancabix cxeM. 53. YIIT c mpeoGpasoBanueM. IIpuHiun pabOTBl, UCTOUHWKH TOTPEIIHOCTH. 54.
[TpuHLM paboThl TOKOBOTO 3epkajsia U ero mnpumeHenue B YIIT. 55. CpoiicTBa ujeanbHOTO
ornepaLoHHOro ycunurens. CnoxkeHue, BbIUMTaHUe, YCUIeHUe, MHTerprpoBaHue U AuddepeHLiipoBaHye
CUTHAJIOB C TOMOLIbIO OMepaLMOHHbIX yCUIUTeNel. YrpasieHue (POPMOM YaCTOTHOM XapaKTepUCTUKHU.
56. CBOMCTBa peasbHOrO (HeW/eaJbHOr0) ONepalOHHOIO YCUIUTeNs U UX y4eT IPU NIPOeKTHPOBaHWU
ycTpoiicte Ha UMC. 57. [Iuarpammbl Bozie, 1X 0COOEHHOCTH TIPU OZJHOTIO/IFOCHBIX M MHOTOIIOJ/TFOCHBIX
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ko3 durenTax rnepesiaud. Vicronp3oBaHue auarpaMm Bojgie Tipy oljeHKe YCTOMYMBOCTH OTeparjiOHHbBIX
ycunmuteneit. 58. TpeboBaHusi, TIpeAbsiBsieMble K YCUIUTEISIM MOIIHOCTH, UX YueT TMPH TOCTPOeHUU
cxeM. Pe>XuMbI pabOThI YCHU/TUTE/TBHBIX 37IEMEHTOB B YCUTUTENSIX MOITHOCTH. 59. CBOMCTBA ABYXTaKTHBIX
KackazioB. [TocTpoeHue U UCIOb30BaHKE XapaKTePUCTHK pa3HOCTHOro Toka. 60. bectpaHcdopmaTtopHbie
YCUJTUTENT MOIITHOCTH, CXeMbI TIepexofia OT HeCUMMETPUUHOTO MCTOUYHHKA CUTHAIa K [IBYXTaKTHOMY
BBIXO7Y.

3.3 TemMbl 0OIPOCOB Ha 3aHATUAX

— OyHKIMOHA/NbHAsl CXeMa YCUIWTeNbHOTO yCTPOMCTBA, Ha3HaueHWe ee  3/1eMeHTOB.
Koadpduiment nepepaun. Kosd¢uiyeHT ycuneHusi Mo HaNpspKeHHIO M [0 MOILHOCTH. AMIUIUTYQHO-
YaCcTOTHasl, aMIUIMTYy4HO-(a3oBasi U IepexofHass XapakrepucTuku. [uarpammsel boge. YacToTHble U
(ba3oBble UCKa)keHUSs. VICKa)keHus IPSIMOYTO/bHBIX UMITY/IbCOB, BHOCHMbIE KBa3W/IMHENHBIM YCHUTUTEIEM,
VX CBSI3b C YaCTOTHBIMU MCK&)KEHUSIMU. YC/IOBUSI HEHWCKa)KeHHOM Iepefjaud CUrHajioB. BxofHble U
BBIXOJHbIE TTapameTpbl. HeslmHeliHble NCKa)KeHUSI U CIIOCOOBI UX OIIeHKH. AMIUIUTYAHAs XapaKTepUCTHKa,
JVUHaMUUYeCKWd [Mara3oH CUTHAJOB M YCTPOMCTB aHa/moroBoit o0paboTku curHamoB. KosddwuimeHnt
TI0JIe3HOTO JleicTBUs. Pa3bueHre yCcTpoiicTBa Ha Kackapl. OmipesiesieHre TOKa3aresiell U XapaKTepUCTHK
MHOTI'OKACKaIHOTO yCTPOMCTBA IO ITOKasaTe/sIM M XapakKTepUCTHKaM ero kackazos. "CymmupoBaHue"
YaCTOTHBIX UCK&)KEeHUU Y MCKaXKeHU Nepex0o/IHbIX XapaKTepPUCTHK.

— Cxembl BK/IIOUEHHSI aKTUBHBIX 3/71eMEHTOB. JKBUBAJEHTHblE CXeMbl AKTMBHBIX 3/1eMEHTOB.
BxozHble U BBIXOZHBIE COTIPOTHBIIEHHS M €MKOCTH pa3/IMuHBIX CcxeM BKioueHWs. Kraccel paboTs
YCU/IMTENbHBIX 3/IEMEHTOB. [JHamMuueckue XxapakTepUCTHKU aKTMBHBIX 371eMEHTOB /il TIOCTOSIHHOTO U
TepeMeHHOTO0 TOKOB, MX TOCTPOeHWe W WCTosb30BaHuWe. llerm mwmraHus, obecrieurBaroliye pPeXdM
paboThl TPAH3UCTOPOB MO TIOCTOSIHHOMY TOKY. 3HaueHWe S3THX Lierei s crabumm3alud paboThl
YCTPOMCTB aHasi0roBoi 06paboTku curHano. CTabumm3anys pexxrimMa paboThl TPAH3UCTOPOB C TIOMOIIIBIO
1jerieid, COTIPOTHB/IEHHE KOTOPBIX W3MEHsIeTCsl MPU W3MeHeHWW TeMIlepaTypbl; CTabuau3alus pexxuma C
TIOMOIIIBI0 OTPHUIIATe/IbHOM 00paTHOM CBsi3W (KOJJIEKTODHAs, SMUTTEPHAasi M KOJIJIEKTOPHO-IMUTTepHast
cxeMbl cTabumu3aiun). ['eHepaTopbl CTabUIBLHOTO TOKA U CTAaOWIBHOTO HaMPSDKEHUST U UX UCTIO/hb30BaHKe
s obecrieueHuWss CTaOWIM3aLUM  peXKMMa  TpaH3UCTOpOB. IlpuveHenne OBM gnsti pacueta
TepMOCTaOU/TH3aL[|N.

— TpebGoBaHusi, mpenbsiBAsieMble K BBIXOAHBIM KackajiaM, M OCOOEHHOCTH pacuera,
00ycJioB/IeHHbIE MCII0/Ib30BaHWeM OOJIBIIOr0 y4acTKa AWHAMUUeCKUX XapaKTepPUCTHK, HeJTMHeWHOCTb
KOTOPOTO HeoOXOMMO yUHMThIBaTh. BbIOOP TPaH3WUCTOPOB [ijisi OKOHEUHBIX KAaCKa/loB. YUeT CKBaKHOCTU
VIMITY/IbCOB TIPY OOJBIION aMITIUTY/le CUTHAA.

— Ilpob6nemMbl MOCTpOeHUs] CXeM YCUIUTenel C HeNoCpeACTBEHHOW CBs3bI0 KacKaZiloB U MX
peitienne.  [IuddepeHiyanbHbli  yCUIUTeNbHBIM — Kackafs. — KoaddwuiyeHT — ycuieHuss 10
muQdepeHriaibHOMy M CMHGA3HOMYy CUTHajzaM. PerynvpoBka ycuileHHWssT U [IpUMeHeHue
BBICOKOUACTOTHOM KOppeKLHY AuddepeHLiranbHbIX KackajoB. [Tepexo/; K HeCHMMETPUUYHOMY BBIXO/Y.

3.4 DKk3aMeHaLMOHHbIe BOIIPOCHI

— 1.CpaBuute paboTy peoCcTaTHOTO Kackaja Ha I0/IeBOM U OUIIOMSPHOM TPaH3WUCTOpAaX BEPXHUX
U cpegHux uactorax. 2.TpeboBaHusi, mpegbsBiseMble K YCHIWATENSIM MOIJHOCTH, WX YyueT IIpu
TIOCTPOEHUM cxeM. PexkrMbl paboThl yCUTUTETBHBIX 37IeMEeHTOB B YCHIUTE/ISIX MOIIHOCTU. 1./uarpaMmel
Boge, ux o0cobeHHOCTM TIpY OJHOTIO/MIOCHBIX W MHOTOIOIOCHBIX KO3(duIMeHTax Tmepesayu.
Wcnonbp3oBanue pauvarpaMMm boge mpy onjeHKe yCTOWMUMBOCTHM OINEpalMOHHBIX ycunuTened. 2. Kakue
cooOpakeHWsT W KaK YUWTBHIBAIOTCS TIPU BbIOOpE COMPOTHBJIEHHS B LENMU KOJUIEKTOpA BBIXOAHOTO
PeoCcTaTHOTO KacKazia TPy pacueTe YCUIUTe/Isi TapMOHUYeCKuX curHanoB? 1.Kakue coobpaxkeHusi U Kak
YUUTBIBAIOTCS TIPU BbIOOpe COTPOTHB/IEHUs B IeNM KOJIIEKTOPA PeOCTaTHOrO KackaZa Ipu pacueTre
YCHWINTeNs] UMIYAbCHBIX curHaioB ? 2. YIIT c mpeobpasoBanueM. [IpuHIMI paboTh, WCTOYHUKU
norperHocT. 1.Ha3HaueHWe pa3fenuTenbHBIX KOHJEHCAaTOPOB PEOCTaTHOTO Kackaja M BbIOOp UX
eMKOCTU. OrpaHuWyeHHsi CBepXy M CHM3y Ha BbIOODp €MKOCTH pa3/ie/IMTelbHbIX KOH/|@eHCATOPOB.
2.PerymupoBka ycunennss 1 BY koppekuus YIIT mpu moctpoeHunu ero Ha 0ase mapasienbHBIX
OamaHcHbIX cxeM. 1. BnusiHue oOpaTHOW CBs3W Ha KO3(GQWLMEHT mepefayd TIPU Pa3/UUHBIX BUAAX
obparHoii cBsizu. 2.ITosicHWTe 3MIOpaMy HampsDKeHWH W Ha YaCTOTHBIX XapaKTePUCTUKAX TPUHLIWI
paboTel KoppekTupymoulero ¢unbTpa. CpaBHUTE PabOTy Ha BBICOKOOMHYIO W HU3KOOMHYIO Harpys3KH.
1.JlpyHiunuanbHass M SKBUBAJIEHTHAs CXeMbl peOCTAaTHOIO KackaZla Ha I10JIeBOM TPaH3UCTOpe,

CornacoeaHa Ha noprane Ne 14626 25



Ha3HaueHWe 371eMeHTOB CXeMbl, OTPAaHUUEHUsI CBepXy M CHH3Yy Ha BHIOOD COTIPOTHB/IEHMS B I[€NM CTOKA.
2.CxeMbl Ko/leKTOpHOM cTabunmsanyu 6e3 OC Ha nepeMeHHOM TOKe. BbI60p 3/1eMEHTOB 3THX CXeM U UX
B/IMsIHME Ha KaueCTBeHHbIe TOKa3aTe/lu YCHWINTEe/NbHBIX YCTPOMCTB. 1.CBs3b KO3 ULIMeHTa nepejauu u
nepexojHON  XapaKTepUCTHMKM YCTpoWcTBa JiMHelHON o00paboTtkyu curHasoB. Kakum o6pasom
WCIIONIB3YeTCsl 3Ta CBSI3b [/I aHalM3a M pacueTa YCTPOWCTB aHAJOrOBOM 00pabOTKM CHTrHAsoB?
[TpuBesuTe rpuMepsl. 2.0cob6eHHOCTH cTabUIM3aLUM peXXrMa (GUKCUPOBaHHBIM TOKOM 0a3sbl. 1.BxonHas
eMKOCTb ¥ BXOJJHO€ COTIPOTHB/IEHHE Pe0CTaTHOTO KacKazia Ha OurosisipHoM TpaH3ucTope. Kak 00bsiICHUTD,
YTO BKJIaJ, BXOZAHOMU U MPOXOAHOM eMKOCTel BO BXOJHYIO JUHAMUUYECKYI0 eMKOCTb pasiudeH? 2.I1puHuun
paboTbl 3MUTTEPHOW TepMocTabumM3anuy. KakoBbI oOrpaHWYeHHsi CBepXy M CHH3y Ha BBIOOD
COMNPOTHBJIEHUS] B LIe[IM SMUTTEpa U COIPOTHB/IEHUN AenuTesnsi B Lenu 6aspl? 1.CxeMbl perynvpoBKU
yCUJIeHHs], UX CPaBHeHHWe, OTPAHUYEHHs CBEPXy M CHHM3Y Ha BBIOOD PeryIMpOBOYHOTO COTPOTHBIIEHUS.
2.Jm10paMy HarpsbKeHUM U Ha YaCTOTHBIX XapaKTepPUCTHKaX IOSICHUTe IPOLIeCcC IMOsIB/IeHUs] UCKaKeHUH
3a CUeT eMKOCTHM pas/ie/IuTe/bHbIX KOHZeHCaTopoB. 1.ITepeunciure 3Tamel ornpefeneHUs IepexOfHON
XapaKTepUCTHKK YCTPOMCTBA aHa/loroBodl 006pabOTKM CHUrHajIOB, MPHUHLMIMANbHAs CXeMa KOTOpOro
u3BecTHa. [IpouuttocTpupyiite npuMepoM. 2.ITpuHIUI paboThI KO/UIEKTOPHOU cTabmin3aiuu. CpaBHUTe
paboTy KO/UIEKTODHOW M 3MMTTEpHOM cTabuiv3aliiy NpY OIMHAKOBBLIX 3HAYeHUsIX CTaOUIM3UPYHOIMX
conporuBsieHni. 1. TlpuumHbI caMOBO30Y)KIeHHsI YCTPOWCTB, OXBaueHHBIX OTPULIATENbHOW O0OpaTHOM
CBsA3bIO, 3amac ycrolunBocTH. CriocoObl CHWKEHHSI OINAacHOCTH CaMoBO30yXJeHHsi (Ha IpuMepe
OIepanMoOHHOro ycunuress). 2. [IponurocTpupyiiTe 3M0paMy HarpsbKeHHst IPOLiecC CO3/aHus rogbemMa
TUIOCKOM BepLIMHBI NPSIMOYTO/IBHOIO MMITY/IbCa KOPPEKTUPYIOLIMM (PUIBTPOM B KOJIZIEKTOPHOMW Lieri. 1.
O6paTHasi CBsi3b uepe3 BHYTPEHHee COMPOTHB/IEHHEe WCTOUHWKA TUTAHWS W CIIOCOObI YMEHBILEeHUs ee
BUssHUA. 2. CBOWCTBA [BYXTaKTHBIX KackajoB. IlpyBesnTe mpuMepbl CXeM [BYXTaKTHBIX KacKaJOB.
1.TTonHass SKBUBa/eHTHasi CXeMa PeOCTAaTHOrO KAacKaZia Ha OWMOSPHOM TpaH3WCTOpe. DKBHUBAJIEHTHbIE
CXeMbl JIJIs1 CPeJJHUX M HIDKHHX 4acTOT. AHamm3 paboThl peoCcTaTHOTO KackaZia Ha HIDKHUX YacToTax. 2.
da30MHBepCHBIN Kacka[, C SMHUTTEPHOM CBs3bI0 B KauyeCTBe IIpUMepa CXeMbl C OOpaTHOW CBS3bIO.
OcobeHHocTH paboThl (ha30MHBEPCHOIO KackKa/ja C SMUTTEPHOM CBSI3bIO B YCHJIMTEISIX TOCTOSIHHOTO TOKa.
1. BymsiHue oOpaTHBIX CBsi3ell Ha BXOAHBIE U BBIXOAHBIE COTPOTHB/IEHUS YCTPOMCTB aHA0TOBOM
06paboTtky curHanos. 2. V300pa3nTe MPUHLMMHANBHYIO /1€KTPUYECKYI0 CXeMy pe3UCTOPHOrO KacKaza
Ha OumonsspHOM TpaH3ucTtope. [TokakuTe MyTH MPOTeKaHUs MIOCTOSTHHOMN U TTePeMeHHOW COCTAaBJISIOIINX
TOKa KOJUleKTopa TpaH3ucTopa. I[loscHuTe HasHaueHue 371eMeHTOB cxeMbl 1.ITosiHasi 3KBUBa/IeHTHas
CXeMa peoCTaTHOTO KacKaJa Ha OWMO/ISIPHOM TpaH3WCTOpe. OKBUBAJEHTHBIE CXeMbI [Jisi BEPXHUX U
CpeJHUX yacToT. AHanu3 paboThl peoCTaTHOrO Kackaja Ha CpeJHMX yacToTax. 2. VIHBepTupymolee U
HeVHBepTUPYIOlllee BK/IIOUEHHUs ONepalMoHHOro ycuautess. 1.CTyneHuarass peryaidpoBKa YCUIEHUS.
KomneHcarusi MCKakeHUH, CO3[jaBaeMbIX LieMblo, CTosillel mocje perynsropa. 2. IlosicHure smropamu
HanpsUKeHUs] M Ha YaCTOTHBIX XapaKTepPUCTHKAaX BO3HUKHOBEHME MCKaKeHWH 3a CUeT LielM SMUTTepPHOU
TepMocTabuiusaliud C IIyHTUpYyollel eMKocTbio. 1. IIpuunHBI CaMOBO30Yy)K/eHHsI YCTPOWCTB,
OXBaueHHBIX OTPHULATe/IbHON 00paTHOW CBfA3bIO, 3amac yCTOWUMBOCTUA. CriocOObI CHYDKEHHS OTaCHOCTH
camoBo30yzieHus. 2. [Tepeunciyre BO3MOKHbIe Ha3HaYeHUs! PUIbTPa B KOJIJIEKTOPHOM (CTOKOBOM) Lienu
TpaH3ucropa. [TosicHauTe MpUHLMT paboThl B KaoM ciydae. CpaBHUTe BLIOOP M BKJ/IFOUEHHE €MKOCTH
(unbTpa MpU pa3IUYHBIX ero HasHaueHWsaX. 1. Kosd@uupeHT ycuneHus Kackaja C 3SMUTTEPHOU
Koppekuueil. CpaBHUTe KO3((ULIMEHTHI yCUIeHNs U JUHaMHUYeCcKUe A1ana3oHbl PeoCTaTHOrO Kackaja U
Kacka/ja C SMUTTepHOM KOppeKLiel Ipy 0[MHaKOBOM BBIXOJHOM HarpsbkeHUM. 2. V13 Kakux cooOpaxeHUi
BBIOMpAeTCs1 eMKOCThb, IIyHTUpYHolass R3 s Tepmocrabuimsanmu? YTo OorpaHMuYMBaeT ee 3HAUYeHHe
cBepxy U cHM3y? 1. IIpuumHbI caMOBO30Y)KJEeHHsI YCUIUTesl, 0XBaYeHHOTO OTpULiaTelbHON 0OpaTHOM
cBs3pt0.  Kputepmii HaiikBucrta. CriocoObl TOBBILIEHHS YYTOWYMBOCTH. 2. CpaBHHUTe BJIHSHUE
OTpULiaTe/IbHOM 00paTHO CBSI3U M0 TOKY U IO HaNpsDKeHHIO Ha IMOJI0Cy MporyckaHus Kackaza. 1. Kakue
cooOpa>keHUsI ¥ KaK YUUTBIBAIOTCS TIPY BEIOOpPE COTPOTUBIIEHUS B 1[eNM KOJUIEKTOPa Pe0CTaTHOTO KacKaza
IpyU pacyeTe YCWIUTeNs TapMOHHWYeCKHWX (MMIY/AbCHBIX) CHUrHanoB? 2. l3o6pasure cxemy
(ha30MHBEPCHOTO KackKaZia C pasfie/leHHOW Harpy3kold W TOSCHUTe TPUHUMN ero pabortel 1. KakoBbl
OrpaHdYeHusi Ha BbIOOp COMPOTHB/IEHUS 0OpaTHOM CBs3U OlepaljMoOHHOro ycunutens? 2. V3o6pasute
cxeMy (a30MHBEPCHOTO KacKa/la C SMUTTEPHOM CBSI3bI0 M TIOSICHHTe MPHUHLUM ero pabotel. 1. KakoBer
npo6sieMb! roctpoeHust cxeM YIIT mpsiMoro ycuneHust v myTu ux pelueHusi? 2. CpaBHUTe paboTy cxem
JMUUTTEPHOW U KOJIJIEKTODHOW CTabWiv3alid TP OJMHAKOBBIX 3HAUEHUSX CTAaOWIM3UPYIOIUX
COMPOTUB/IEHUM.
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3.5 TeMbI KOHTPO/IbHBIX padoT
— ¢ CXeMbl W TIPUHLUMIBI PabOTBl OCHOBHBIX AHATOTOBBIX YCTPOMCTB, B TOM YHC/E C
NIpUMeHEeHHeM OIepaljMOHHBIX YCUIUTenel; cxeMbl CTabWin3aluyd peXrUMa aKTHBHBIX 3/1EMEHTOB; °
Ha3HaueHye 3/1eMEeHTOB CXeM aHaJIONOBbIX YCTPOMCTB U B/IWsSHHWE WU3MEHEeHMs WX IlapaMeTpOB Ha
OCHOBHbIe TIOKa3aTeyd aHa/IOTOBbIX YCTPOMCTB; * MPUHLUIIBI TOCTPOEHHUS Lierieli 0OpaTHOW CBSI3U M UX
B/IMSTHYE Ha OCHOBHBIE TTOKA3aTe/d U CTabUIbHOCTL MTapaMeTpPOB aHaI0rOBbIX 37IeKTPOHHBIX YCTPOKCTB,
TIOCTPOEHHBIX Ha 0a3e ycuuTesiel, B KOTOPbIX MCIIO/b3yeTcsl 0OpaTHast CBsi3b;

3.6 TembI 1abopaTopHbBIX padoT
— HWccnenoBaHye yCUIMTE/IBHOTO Kacka/ja Ha MTOCTOSIHHOM TOKe.
— HUccnefoBaHve yCUIMTeBHOTO Kackajia Ha IepeMeHHOM Toke. lccienoBaHue cxeMm
pery/JiMpoBOK yCHu/ieHUs (ITaCCUBHBIX U aKTUBHOM).
— MUccenepoBaHne Kackaza Ha IojeBOM TpaHsuctope. VccienoBaHue cxeM (ha30MHBEpPCHBIX
KacKasloB.
— HWccnegoBaHue cxeM Ha OIepaljuOHHBIX yCUTUTEISAX.

3.7 TeMbI KypCOBBIX IP0EKTOB (Pador)

— [IlpoekTrpoBaHKe LIVMPOKOMOJIOCHOTO ycunutensi [IpoekTrpoBaHHWe HWMITY/IbCHOTO YCHIATENS
[TpoekTHpoOBaHue yCUINTE/IS 3BYKOBBIX YaCTOT

4 MeToanuecKue Marepuasibl
[nsi obecrieuenus: npotiecca oOyueHHst U pellleHuUs 3afiau 0Oy4yeHUs! UCIOb3YHOTCSl CeAyHolue
MaTepuaJbl:
— MeTOAMYeCKHe Marepuasbl, OIMpefessoliie TMpoLeJypbl OLIeHWBaHUSl 3HaHWUM, YMEeHUH,
HaBbIKOB U (W/IM) OMbITa [esTeJbHOCTH, XapaKTepU3YIL[UX 3Tarbl (POP-MUPOBAHHSI KOMIIETEHLUH,
cornacHo 1. 12 paboyeii MporpaMMel.

4.1. OcHoBHas 1uTeparypa
1. B.H. IMaBnoB, B.H. Horun «CxeMOTexHMKa aHa/JOTrOBbIX 3/71€KTPOHHBIX YCTPOWCTB», M.,
Topstuast muHMs — Tenekom, 2005, 320 c. (Hamuuue B 6ubroreke TYCYP - 53 3k3.)

4.2. lonoHMTe/IbHAA IMTepaTypa
1. A.B. IllapanoB «J/eKTPOHHbIe LelId U MHUKPOCXeMOTeXHHWKa», 4yacTb 1 «AHanoronas
cxeMoTexHUKa», Tomck, 2003, 160 ctp. (Hamuume B 61bmmoreke TYCYP - 179 3k3.)
2. JL.M. UlapeirvHa «YcunureibHbIe yCTpoicTBa», Tomck, 1976, 412 c. (Hammume B 6ubmmoreke
TYCYP - 103 3K3.)
3. T.C. lpikuH "YcunmurensHble ycTpoiictBa”, M., Cesi3b, 1971, 367 c. (Hanuuue B 6ub/IMoTeKe
TYCYP - 66 3k3.)

4.3. O6sa3aTebHBbIE YUe0HO-MeTOJHYEeCKHe MoCo0us

1. COopHUK 33/lau 10 yCHUUTENBHBIM yCTpoiicTBaM: YuebHoe mocobue / Illapeiruna JI. U. -
2012. 116 c. [OnekTpoHHbI# pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/753, cBO60AHBIN.

2. CxeMOTeXHMKAa AaHAJOTOBBIX 3/IEKTPOHHBIX YyCTPOMCTB: JlabopaToOpHBIN TPaKTUKyM /
[Maperryna JI. WM. - 2012, 63 c¢. [OnektpoHHsii pecypc] - Pexum gocryna:
https://edu.tusur.ru/publications/754, cBoGOAHBIH.

3. CxeMOTeXHWKa aHaJIOrOBBIX 3/IEKTPOHHBIX YCTPOWCTB: YueOHO-MeToAWYecKoe rocobue /
[Mapernna JI. W. - 2012, 87 c. CopepXXUT peKOMeHJALMU I10 BBIMIOIHEHUI0 KYpPCOBOI'O IIPOEeKTa
[DnekTpoHHBIM pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/755, cBo60gHBIH.

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE U MTOUCKOBbIE€ CUCTEMBI
1. TIlaker npuknagHbix nporpamm Electronics Workbench
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