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

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

YTBEPX/IAIO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
Ycrpoiictea CBY

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHHe - CIIEI[HATUTET

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo3s1eKTpoHHbIE CUCTeMbl U KOMILIEKChI
HanpanenHocTs (nipoduib): Pafio/i0KaljHOHHbIE CUCTeMbI U KOMILIEKChI

dopma oOyueHus: OUHas

®akysnsreT: PTD, Paguorexuuueckui pakyibTer

Kadenpa: PTC, Kadeapa pajuorexHuuecKux CUHCTEM

Kypc: 2

Cemecrtp: 4

YueOHbIi 11aH Habopa 2011 roga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 4 cemecTp Bcero EayHuiib
1 Jlekumu 24 24 yacos
2 [IpakTryeckue 3aHATHA 24 24 4acoB
3 JlabopaTtopHbIe 3aHATHS 20 20 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 68 68 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 12 12 4acoB
6 CamocTosiTesibHas paboTa 40 40 yacoB
7 Bcero (6e3 5k3ameHa) 108 108 4yacoB
8 IlogroTroBka u cJjadya sK3aMeHa 36 36 4yacoB
9 OO6111ast TPyZJ0eMKOCTh 144 144 4yacoB

4.0 4.0 3.E

OK3aMeH: 4 ceMeCTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
npotokon Ne 5 OT « 22 » 12 2016 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:

notieHT Kad. CBUuKP @areeB A. B.

3aBeayromumii obecreunBarolei Kad.
CBYuKP [MTapanrosuu C. H.

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:

npodeccop TYCYP, kap. CBUuKP Manpens A. E.

crapiumii npernogaBaresib TYCYP,
ka¢. PTC Hosppesatsix [I. O.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
[MToAroToBKa CrielMa/sMCTOB B 00/1acTH co3aHust U obecrieueHust (YHKIIMOHUPOBAHUSI YCTPOUCTB
CBUY B par03/1eKTPOHHBIX CUCTeMaX U KOMILIeKCax pa3/IMyHOro Ha3HaueHUs

1.2. 3agauM JUCIHUILIMHBI
— U3yuenwe cTygeHTamu:
—  * OCHOBHBIX TUTOB (DU/IePHBIX JTUHUM, WX ITapaMeTPOB U XapaKTepPUCTHK;
—  * OCHOBHBIX KOHCTPYKLIU 3/71eMeHTOB (puiepHOro TpakTa 1 ycrpoiicts CBUY;
— e onucanus ycrporicte CBY nocpeacTBoM MaTpUyHOro anrapara;
—  * pa3/MYHBIX criocoboB cornacoBanus ycrpoiicte CBU B ¢pugepHOM TpakTe,
—  * METOZI0B M3MepeHUll 0CHOBHBIX [TapaMeTPOB M XapaKTepUCTUK ycTporicTts CBU.

2. MecTo pucouiuinHeel B cTpyKrype OITIOII
HOucuuruivHa «Ycrporictea CBY» (B1.5.15.1) otHocuTCs K 610Ky 1 (6a30Bast uacTb).
[TpepiiecTByOIMMH  AUCLUIUIMHAMY,  (OPMUPYIOLUMM  HauajbHble 3HAHUsS, SIBJSIOTCS
cJleiyroIIye AUCHUIUTMHbL: Ou3nKa, J1eKTpoArHaMHKa.
[MocnenyrOUMH JUCLIATIZIMHAMU SIB/ISIOTCS: AHTEHHBI.

3. TpeboBaHus K pe3y/jbTaTaM 0CBOEHHS JUCLHUIL/THHBI

[Mporiecc n3yueHUs JUCLIMIUIMHBI HarlpaB/ieH Ha (OpMUPOBaHKE CJielyHOIMX KOMITEeTeHLHii:

— TIK-3 criocoGHOCTBIO OCYIIeCTBIATh IPOEKTUPOBAaHUe KOHCTPYKLWH 3/IeKTPOHHBIX CPE/ICTB C
ripyumMeHeHreM coBpemMeHHbIX CATIP 1 makeToB MPUK/IaHBIX IPOTPaMM;

— TIK-5 crmocoOHOCTBI0 WCIIONB30BaTh COBPEMEHHbBbIE TaKeThl TMPUK/IAJHBIX TPOrpaMM [Jist
CXeMOTeXHUUYEeCKOr0 MOJe/IMPOBaHMus aHa/0rOBbIX M LIM(POBBIX YCTPOWCTB, YCTPOWCTB CBEPXBBICOKMX
yactot (CBY) u aHTeHH;

B pesynbrarte u3yyeHus JUCLMIVIMHBI CTYAEHT JO/DKEeH:

— 3HAaTh (PU3UUECKYHO CYL[HOCTb BOJHOBBIX NIPOLIECCOB, MPOMCXOAAIMX B (DMEPHBIX TPAKTaX U
TUMNOBBIX ycTpouicTBax CBY, MX Maremarvueckoe OIMcaHue; TPUHLMIbI JI€HWCTBHSI, OCHOBHbIE
rapaMeTpel M XapaKTepUCTUMKW, KOHCTPYKLMM M Ha3HaueHWe TUIOBBIX ycTpoucts CBY s
PaZi03/1eKTPOHHBIX CUCTeM U KOMILIEKCOB Pa3/IMYHOr0 Ha3HaueHus;

— ymerb pa3pabaTeiBaTb ¥ OOOCHOBBIBAaTH COOTBETCTBYIOLME TEXHUYECKOMY 3a/laHMI0 U
COBpPEMEHHOMY YPOBHIO Pa3BUTHSI TEOPUU U TEXHUKW KOHCTPYKLMM (PUJEPHBIX JMHUM U ycTpoiicte CBU
JJi1 PaZi03/IeKTPOHHBIX CHCTEM W KOMIUIEKCOB; BbIOMpATh 3/1eMeHThbI (HepHBIX TPAKTOB U YCTPOMCTB
CBUY c yuérom TpeboBaHM MUHUATIOPU3aLIMK, 37IeKTPOMarHUTHON COBMECTUMOCTH U TeXHOJIOTUUHOCTH;
OCYLLIeCTBJIAITb C YYETOM TeXHHUKO-3KOHOMMWYECKOM ONTHMM3ALMU CXeMOTeXHUUYeCKOe NPOeKTHPOBaHue
pa3pabarbiBaeMbix CBY  yCTpoWCTB C WHCIOIb30BaHHWEM COBPEMEHHBIX YHHUBEPCA/IbHBIX TaKeTOB
NIPUK/IaJHBIX [IPOrpaMM; NPOBOJUTH HAaTYPHBIM JKCIIEPUMEHT I10 M3MEpPEeHUI0 OCHOBHBIX ITapaMeTpOB U
XapaKkTepUCTUK (PUepHbIX TPakToB U ycTpoucts CBY;

— B/3jileTb IepBMYHbIMU HaBblKAMM HACTPOMKU U peryaupoBku yctpoiictB CBY mpu mx
IIPOM3BO/ICTBE, YCTAHOBKE M TEXHUUECKOU IKCILTyaTal|uH.

4. O0beM AMCIUIUIMHBI U BU/bI YueOHOH padoThl
OOmasi TPyAOeMKOCTb JUCLUMIUTMHBI cocTapssieT 4.0 3aueTHbIX eAWHHLILI M TIpe/iCTaBjieHa B
tabmmne 4.1.
Tabmura 4.1 — Tpya0eMKOCThb AUCIUTTAHBI

Bujibl yueOHOM fiesiTeTbHOCTH Bcero yacos CemecTpsl

4 cemecTp
AynuTopHble 3aHATHSA (BCETO) 68 68
Jlekiun 24 24
[TpakTryeckue 3aHATHSA 24 24
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JlabopaTtopHble 3aHATHS 20 20
W3 HUX B UHTepaKTUBHOU (opme 12 12
CamocrosiTenbHasi paboTa (Bcero) 40 40
OdopmiieHre 0TUETOB 10 JJabopaTOpHbLIM paboTam 16 16
ITpopaboTKa JIEKIMOHHOTO MaTepuasa 7 7

ITogroToBka K rpakTAUeCKUM 3aHSITHSIM, CEMUHapam 17 17
Bcero (6e3 3k3ameHa) 108 108
ITogroroBka u czjaya sK3aMeHa 36 36
OO1mast TpyJ0eMKOCTh Yac 144 144
3aueTtHble Eavnuibl TpygoeMKoCTH 4.0 4.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3genbl AMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHM TTPUBeIeHbI B Tabmmiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN

s | 2| &
-
R s x g F z 5
= o @ s o9 s =
E— S 3 4 g % > 5
Ne HasBanus paszesnos JUCLIUIIIMHBL & 5 = 5 o 9 =
= f  E | 5 | g5 &%
: & g me g%
g} O o
= !C:'U CEG
= O
1 | OcHOBHbIe TUIIBI PUJEPHBIX JTUHUMA, UX 4 4 0 4 12 [TK-3, ITK-5
rapaMeTpbl U XapaKTepPUCTHKHU.
2 | Tpancdopmaliysi CONpOTUBIEHNHN B 4 4 4 7 19 ITK-3, ITK-5
JIMHUM C HaTrpy3KOH U CrIocoObl eé
COIJIaCOBaHUs.
3 |MarpuuHoe ornMcaHve U MeTO/bI 2 4 0 4 10 [1K-3, TIK-5
pacuéta yctpoiicte CBY.
4 | KOHCTpyKLIMH, 3/IeKTPUYeCKue 6 4 12 16 38 [1K-3, TIK-5
rapamMeTphbl U XapaKTepUCTUKH
ycrpoucts CBY.
5 | OCHOBBI aBTOMaTHU3UPOBAHHOTO 4 6 0 4 14 ITK-3, ITK-5
rpoeKkTHpoBaHus ycrpoiicts CBY.
6 |MeToabl U3MepeHU 0CHOBHBIX 4 2 4 5 15 ITK-3, I1K-5
rapaMeTpoB U XapakKTepUCTUK
yCTpOUCTB U MaTepuanoB CBU.
Wtoro 24 24 20 40 108
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5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
Copep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIpHBe/ieHo B Tabnuie 5.2.

Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)

Hassanus paszesnos

ConepskaHue pa3/enoB JUCLUTIAHEI 10
JIEKIUSIM

Tpyn0eMKOCTb,

q

dopmMupyeMbie
KOMIIeTeHL[UU

4 cemecTp

1 OcHoOBHBIe TUTBI (DUIePHBIX TUHUM,
WX MapamMeTpbl U XapaKTepPUCTUKU.

OcHOBHbIe TUMBI (PUIEPHBIX TUHUHN
(ABYXTIpOBO/IHBIE, KOAKCUAJIbHEIE,
TI0JIOCKOBBIE, I1ieJ/ieBbie, BOTHOBOZHbIE,
[TU3/IeKTpUUecKue, C TOBepXHOCTHOM
BOJTHOM, BOJIOKOHHO-OTITHUeCKHE), UX
rapaMeTphl U XapaKTePUCTHKU.

o

Ntoro

ITK-3, IIK-

2 TpaHcdopmalysi COpOTHB/IEHUM B
JIMHUM C Harpy3KOoH U CrIoco0bI eé
COIVIACOBAHUSI.

TpaHcdhopMaljusi COTpOTHUBIEHUN B
JIMHUU C Harpy3koi. Kpyrosas
Jlarpamma ToJTHbIX COTIPOTUBJIEHUM U
ripoBoauMocTei. CriocoObl
Y3KOIOJIOCHOTO Y IIIMPOKOII0/IOCHOTO
COIJIaCOBaHUsl, PeaKTUBHbIE
COrvIacCyoLye Liefy U 3/1eMeHTBHI.

HToro

[TK-3, I1K-

3 MatpuyHoe onvcaHye U MeTO/bl
pacuéta ycrporicts CBY.

Maremarudeckast MoZieJTb IMHUMA
nepenaun CBY. BonHo-BoM 1
K/IaCCUYeCKU 1oaxofibl. MaTpuuHOe
OTKCaHKe Y MeTO/Ibl pacuéTa MaCCUBHBIX
ycrporicts CBY.

Htoro

ITK-3, I1K-

4 KOHCTPYKLIUH, 3/IeKTpUYeCcKue
rapaMeTpbl U XapaKTepUCTUKU
yctpoiicts CBY.

[TaccuBHBIe yCTpoOiiCTBa (hUIepPHBIX
TpakToB CBU (peakTuBHbIE 1
COIJIaCOBaHHbIE HAarpy3KHU, Nepexo/ibl,
aTTeHI0aTopkl, (pa3oBpalljaTe/u,
(GUNbTPBI, BEHTUIH, LIUPKYJISTOPHI,
JlelTUTe U, HarpaB/ieHHble OTBETBUTEH,
pe30HaTopkI, yrpas/sieMble YCTPOWCTBA).
VX TexHuuecKue apameTpsl U
XapaKTepUCTHUKU, METOZbI PacuéTa,
KOHCTPYKLMH, Ha3HaueHus1. [IpuHLu
JIeKOMITO3ULMM aHaJT13a CII0KHBIX
ycTtpoucTB. KackasHoe coefiHeHre
0a30BbIX 37IeMEHTOB MHOTOTIO/TFOCHUKOB.

HToro

[1K-3, ITK-

5 OCHOBBI aBTOMaTHU3UPOBAaHHOIO
NpoeKkTHpoBaHus ycrpoiicte CBY.

OCHOBBI aBTOMaTU3MPOBAaHHOTO
TIPOEKTUPOBAHUS pa3pa-0aTbiBaeMbIX
CBUY yCcTpOUCTB € UCIO/Ib30BAHUEM
COBpe-MeHHbIX YHUBEPCA/IbHbIX MTaKETOB
MPUKJIaJJHBIX TIPOCPaMM U CUCTEM

[1K-3, I1K-
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aBTOMaTH3UPOBAHHOTO MPOEKTUPOBaHUS

HToro

6 MeTozbl U3MepeHn 0CHOBHBIX
riapaMeTpoB U XapaKTepPUCTUK
YCTPOUCTB U MaTepuanos CBU.

CkasisipHble ¥ BeKTOPHbIe aHAIU3aTOPbI
rapamMeTpoB Lieneii. Mi3amepeHust
napametpoB CBY ycTpoiicTs B
KOaKCHaJIbHOM TpakTe. V3mMepeHus
napameTpoB CBY ycTpoiicTB Ha
njacTvHe. M3MepeHust napameTpoB
MarepuanoB Ha CBY.

HNToro

4

[1K-3, I1K-

Wroro 3a cemecTp

24

5.3. Pazgenbl AMCHUIUIMHBI M MEX/UCIMIT/IMHAPHBIE CBSI3M C 00ecneynBarIUMH (MPeAbIAYIMMHA)

U ob0ecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA

Paszesnbl JUCLIMTITMHBI U MEXXAUCLUTUIMHAPHBIE CBSI3U C 00ecreunBaromyMu (MpeabIyLIUMU) 1

obecrieuriBaeMbIMH (TTOC/IIYFOIIMMU ) JUCLIATIMHAMM TIPe/ICTaB-/IeHbl B Tab/viie 5.3.
Tabmuia 5.3 - Paszensl AUCIUIIIMHBL U M€

AVUCLHUIT/IMHaPHBIE CBA3KU

Ne pa3jesioB JaHHOMW JUCLIUTUIAHBI, JI7IsI KOTOPBIX
HeoOXoAUMO u3ydyeHre 00eCITeunBaOLINX U

Ne HaumeHoBaHue JUCLUIVIMH obecreurBaeMbIX JUCIATIIAH
1 2 3 4 5 6
[IpepiiecTByroOLLIMEe JUCLUATITUHBI
dusuKa + + + + + +
2 | OneKTpojvHaMUKa + + + + + +
[Tocnepyroiye AUCLUIIIMHBL
1 | AHTeHHBbI + + + + + +

5.4. CooTBeTCTBHE KOMIIeTeHIUM, ()OPMHUPYeMBbIX NPHU U3yYeHUH JUCLHHUIUTHHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHIM, (OpMUPYeMbIX MNPU H3yUeHUW [UCLIMIUIVHBL, U BUJOB 3aHATHN

TIpe/iCTaB/ieHo B Tabmmiie 5.4

Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLIMM W BUAOB 3aHATHH, (HOPMHUPYeMBIX TP W3yUeHWH

VCLIUTITUHBI
Bunp! 3aHATHI
4]
X B
< < 5
=) = \lo]
= = &= <
= o T =
= I I} =
5 = ) ° g
g = S = i ®OpMEBI KOHTPOJISA
S 2 2 a 5
3 = S S &
N = & S
= a =
K o @]
[a+] O o
=¥ ] =
= = S
ITK-3 + + + + KoHTposnbHas paboTa,
Ok3aMeH, KoHcIekT
CaMOTOArOoTOBKH, OTYeT 10
naboparopHoii pabore,
KomrioneHt
CBOeBpeMeHHOCTH, Orpoc
Ha 3aHITUAX
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ITK-5 + + + + KonTposbHasi pabora,
Dk3aMeH, KoHcrekT
€CaMoroAroToBku, OTueT no
naboparopHoii pabote,
KomnioneHt
CBOeBpeMeHHOCTH, Orpoc
Ha 3aHATUSX

6. InHTepakTHBHBIE MeTOABI 1 ()OPMBI OPraHU3aIUH 00yUeHHUsA
TexHO/MIOTUM MHTEPAKTUBHOTO OOyueHWs TpU pa3HbIX (OopMax 3aHATUM B udacaxX IpHUBeJEHbI B
tabmuie 6.1
Tabnuiia 6.1 — TeXHOMOTMM MHTEPAKTUBHOTO 00yUueHHs P pa3HbIX (PopMax 3aHSITHH B yacax

WHTepakTyBHbBIE
MeTopbl TpakTUyecKue Bcero
3aHATUSA
4 cemecTp

[TpeseHTanuu € UCIO/Ib30BaHUEM UHTEPAKTUBHOU 12 12
JIOCKH C 00CyKIeHreM

Nroro 3a cemectp: 12 12
Ntoro 12 12

7. JIabopaTopHbIi MPAKTHKYM
CopeprkaHue y1abopaTopHbIX paboT npuBezieHO B Tabswiie 7.1.
Tabmuiia 7. 1 — ConepskaHue 1abopaTopHbIX pabot

o L s
B L
S = =
=z £ 5
6 6 s o =
Haspanwust paszenos Cogeprxkanue abopatopHbIX paboT 2 e g
= 25
2 o' O
= S
4 cemecTp
2 Tpancdopmaryst conpoTuBieHuii B | TpaHcdopmaliusi COpOTHUB/IEHNH B 4 [TK-3, I1K-
JIMHUY C HaTrPy3KOM U Croco0bI eé JIMHUY C HaTrPy3KOU U CIIOCO0bBI eé 5
COIJIaCOBaHUsI. COIVIaCOBaHUs.
Ntoro 4
4 KOHCTPYKLIWY, 3/7IeKTpUYeCcKre KoHcTpyKLmy, 3mekTpuueckue 12 [TK-3, TIK-
rapaMeTpbl U XapaKTepUCTUKU rapamMeTphbl U XapaKTePUCTUKU YCTPOMCTB 5
ycrporicts CBY. CBY
Ntoro 12
6 MeTo/ibl U3MepeHU 0CHOBHBIX MeTo/1bl U3MepeHHi 0CHOBHBIX 4 IK-3, TTK-
rapaMeTpoB U XapakKTepUCTUK rapaMeTpoB U XapaKTePUCTHK YCTPOMCTB 5
yCTpPOMCTB U MaTepuanoB CBU. u matepuanos CBY.
Ntoro 4
Wroro 3a cemecTp 20
8. IIpakTHuecKue 3aHATUSA
Copiep>xaHre MpakTHUeCKUX paboT npuBesieHo B Tabnuie 8.1.
7
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Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT

Hassanus paszenos

CopeprkaHre MpaKTAYeCKUX 3aHATUN

Tpyn0eMKOCTb,

q

dopmMupyeMbie
KOMITeTeHLIUU

4 cemecTp

1 OcHoOBHBIe TUTBI (DUIePHBIX TUHUM,
MX MapamMeTpbl U XapaKTePUCTUKU.

OcHOBHbIe TUMBI (PUIEPHBIX TUHUHN
(ABYXTIpOBO/IHBIE, KOAKCUAJILHEIE,
TI0JIOCKOBBIE, I1ieJ/ieBbie, BOTHOBOZHbIE,
[TU3/IeKTpUUecKue, C TOBePXHOCTHOM
BOJTHOM, BOJIOKOHHO-OTITHUeCKHE), UX
rapa-MeTpbl U XapaKTepUCTUKHU.

N

Ntoro

ITK-3, IIK-
5

2 TpaHcpopmalysi COpOTHB/IEHUM B
JIMHUM C Harpy3KOH U CTIoCco0bI eé
COIVIACOBAHUSI.

TpaHcdhopMaljusi COTIpOTHUB/IEHUN B
JIMHUU C Harpy3koi. Kpyrosas
Jluarpamma ToJTHbIX COTIPOTUB/IEHUM U
ripoBoauMocTei. CriocoObl
Y3KOIOJIOCHOTO Y IIIMPOKOII0JIOCHOTO
COIJIaCOBaHUsl, PeaKTUBHbIE
COIVIaCyoLye LielU U 3/1eMeHTBHI.

HToro

TIK-3, TTK-

3 MatpuyHoe onvcaHye U MeTO/bl
pacuéta ycrporicts CBY.

Maremaruyeckast MoZieJTb IMHUMA
nepenaun CBY. BonHoBo u
KJ/IaCCUYeCKU 1oaxofbl. MaTpuuHOe
OTKCaHKe Y MeTO/Ibl pacuéTa MaCCUBHBIX
ycrporicts CBY.

Htoro

ITK-3, IIK-

4 KOHCTPYKLIUH, 3/IeKTpUYeCcKue
rapaMeTpbl U XapaKTepUCTUKU
yctpoiicts CBY.

[TaccuBHBIe yCTpoiiCTBa (hUiepPHBIX
TpakToB CBU (peakTuBHbIE 1
COIvIaCOBaHHbIE HAarpy3KHU, Nepexo/ibl,
aTTeHI0aTopkl, (pa3oBpalljaTe/u,
(GUNbTPBI, BEHTUIH, LIUPKYJISTOPHI,
JlelTUTe U, HarpaB/ieHHble OTBETBUTEH,
pe30HaTopkI, yrpas/sieMble YCTPOUCTBA).
VX TexHuuecKue apameTpsl U
XapaKTepUCTHUKU, METOZbI PacuéTa,
KOHCTPYKLMH, Ha3HaueHus1. [IpuHLumm
JIeKOMITO3ULMM aHaJM3a CII0KHBIX
ycrpoucTB. KackasHoe coeniHeHre
0a30BbIX 37IeMEHTOB MHOTOTIO/TFOCHUKOB.

HToro

[1K-3, ITK-

5 OCHOBBI aBTOMaTHU3UPOBAaHHOIO
NpoeKkTHpoBaHus ycrpoiicte CBY.

OCHOBBI aBTOMaTH3UPOBAHHOTO
NpoeKTUpoBaHus pa3pabaTbiBaeMbix CBY
YCTPOWCTB C HUCIOb30BaHUEM
COBpPEMeHHBIX YHUBepCalbHbIX MTaKeTOB
TIPUKJ/IQ/IHBIX TIPOTPaMM U CUCTeM
aBTOMAaTU3UPOBAHHOTO TIPOEKTUPOBaHUSI

Htoro

[1K-3, I1K-
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6 MeTo/1bl U3MepeHUH 0CHOBHBIX CxansipHble ¥ BeKTOPHbIE aHa/Iu3aTOPbI 2
rapaMeTpOB U XapaKTePUCTHK rapameTpoB Lieneil. Vi3amepeHust
yCTpOMCTB U MaTepuanoB CBU. napametrpoB CBY ycTpolicTB B
KOaKCHUaJbHOM Tpakre. VI3mepeHus
napametrpoB CBY ycTpoiicTB Ha
riacTvHe. Mi3mMepeHus napamMeTpoB
MarepuasioB Ha CBY.

HToro 2

Wtoro 3a cemecTp 24

9. CamocrosiTesibHasA pabora
Buzipl camocTosiTeTbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPyeMble KOMITeTEHIIUH TIPe/iCTaB/IeHbI B
Tabmmme 9.1.
Tabsura 9.1 - Bugbl camocTosiTesTbHOM paboThI, TPYZI0EMKOCTb U ()OPMUPYeEMbIe KOMITETEHIIUH

4 g
3 =
) s =
Bu/ibl CaMOCTOATeNLHOM = > o
Ha3Banus paszenos g7 =y @®opMbI KOHTPOJIS
paboTsI S = g
=S a =
o, e 2
= S
4 cemecTp
1 OCHOBHBIE TUIIBI IToaroroBka K 3 I1IK-3, Koncnekr
(buepHbIX TUHUH, UX MPaKTUUeCKUM 3aHATHSM, ITK-5 CaMOIIOZTOTOBKH,
rapameTpbl U ceMHHapam KoHTposbHas pabota,
XapaKTepPUCTHKH. MPOC Ha 3aHATHUSAX
dpaKTEpUC ITpopaboTKa JIeKIMOHHOTO 1 Ompoc Ha 3a
Marepuasna
Ntoro
2 TpaHchopmanys IToaroroBka K 3 |IIK-3, KoHcriexkr
COTNPOTUB/IEHUM B JIMHUM C | IPAKTUYECKUM 3aHATUSM, [1IK-5 CaMOIIOZITOTOBKY,
Harpy3koi u crioco0bl eé | ceMHUHapam KonTtponbHas pabora,
COIVIaCOBaHUSI. TpopaBoTKa JIeKIHOHHOrO 1 8npoc Ha 3agﬂmﬂx, 5
TYeT M TOPHOM
Marepuasna €T 110 JIabOpATOpHO
pabore, DK3ameH
OdopmreHue 0TUETOB T10 3
naboparopHbIM paboTam
HToro 7
3 MarpuuHoe onvicanue U | [logroroska K 3 |IIK-3, KomrioneHT
MeTO/bI pacyéTa MPaKTUUeCKUM 3aHATHSIM, ITK-5 CBOEBPEMEHHOCTH,
ycrpoucts CBY. ceMUHapam Koncnekr
[TpopaboTKa JIeKLIMOHHOTO 1 %aMOHOAFOTOBKHé
Marepuana OHTpOJIbHas pabora,
OK3aMeH
Ntoro
4 KOHCTpYKLIUH, [ToaroroBka K 4 | IIK-3, KomrioneHT
3/IeKTpUYe CKue TpakTUYye CKUM 3aHATUSM, [TK-5 CBOEBPEMEHHOCTH,
rapaMmeTpsl U ceMUHapaMm KoHncriekr
xapaKTvepHc(T:}];IgI TpopaBoTKa MeKIHOHHOTO 2 %aMOHO,ELFOTOBKI/Ié
TPOWCTB . HTPOJIbHAS T
YCTPOUC Marepuana OHTpOJIbHas pabora,
Oripoc Ha 3aHATHSAX,
Odopmrietiie 0TUETOB 110 10 OrtueT ro 1a6opaTopHoit
nabopaTtopHbIM paboTam
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KWToro 16 pabote, Ok3ameH
5 OCHOBBI ITogroroBka K 3 IK-3, KomnoneHT
aBTOMAaTU3UPOBAHHOTO MPaKTUYECKUM 3aHSATUSIM, IK-5 CBOEBPEMEHHOCTH,
TPOEKTUPOBAHUSA CceMUHapam Koncriekr
ycrpoiicte CBY. TTpopaBoTKa JIeKIHOHHOrO 1 Ic(aMOHO,LLFOTOBKI/Ié
HTPOJIbHAs T
Marepuana OHTPO/IEHAs paboTa,
Ornpoc Ha 3aHATUSIX,
Wroro 4 OK3aMeH
6 MeTozbl U3MepeHul ITogroroBka K 1 KomnoneHT
OCHOBHBIX [TapaMeTPOB U | TIPAKTUYECKUM 3aHSATUSIM, CBOEBPEMEHHOCTH,
XapaKTepUCTHUK YCTPOMCTB | CEeMUHAapaM Koncnekr
u marepuasioB CBY. MOITOATOTOBKU
arepuanos CB ITpopaboTKa JIEKIJMIOHHOTO 1 Ic(a OHOATOTO é
Marepuaa OHTpOJIbHAs paborTa,
Ornpoc Ha 3aHATUSIX,
Odopmrienrie 0TUETOB 110 3 OtueT 1o 1a60paTOPHOH
nabopaTopHbIM paboTam pabore, DK3aMeH
Ntoro 5
Wroro 3a cemecTp 40
[ToaroroBka K 3K3aMeHy 36 JK3aMeH
Ntoro 76

10. KypcoBas pabora
He npegycmorpeno PYII

11. PediTMHrOBas cucTeMa AJIA OL[€HKH YCII€eBd€MOCTH CTYAEHTOB

11.1. Ban/jbHbIe OLEHKH /11 3/IEMEeHTOB KOHTPOJIsl
Tabmuiia 11.1 — basibHbIe OIEHKH /IJIsT 3JIEMEHTOB KOHTPOJIsSI

. . MakcrMasbHbIN
. MakcyManbHbIN MaxkcuManbHbIN
DneMeHThI yueOHOM 0asin 3a mepuo/, Bcero 3a
6am1 Ha 1-yro KT c| ©6ann 3a nmepuof,
JleaTeIbHOCTH mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHeL| cemecTpa
4 cemecTp
KomrmioHeHT 4 4 4 12
CBOEBPEMEHHOCTH
Koncriekt 2 4 4 10
CaMOII0rOTOBKHU
KonTposbHast pabora 10 10 10 30
Onpoc Ha 3aHITHSX 2 2 2 6
Ortuert 110 1abopaTOpHOA 4 8 12
pabote
Ntoro Mmakcumym 3a 18 24 28 70
TIeprof,
OK3aMeH 30
Hapacraroym utorom 18 42 70 100
11.2. ITepecueT 0a/I/IOB B OI|€HKH 3a KOHTPO/IbHbIE TOUKH
[TepecueT 6a/IOB B OIIEHKM 3a KOHTPOJIbHBIE TOUKHU TIpeZiCTaB/IeH B Tabmuie 11.2.
Tabmuiia 11. 2 — ITepecueT 6a/IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKH
bannbl Ha jaTy KOHTPOIBHOW TOUKHU Ouenka
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> 90% oT MaKCMMasbHOM cyMMbI 6asinoB Ha gaty KT

Ot 70% no 89% oT MakcMMasibHOM cyMMbI OasioB Ha gaty KT

Ot 60% 10 69% OT MakCcMManbHOW CyMMBbI O6asioB Ha gary KT

N W | &~ Ul

< 60% oT MakcUMasnbHOI cymMMbl 6anoB Ha gaty KT

11.3. ITepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMbl 6a/iioB B TPAAMLIMOHHYIO U MEXKIYHAaPOAHYIO OLIeHKY IpeCTaB/ieH B Tab/uiie
11.3.
Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6arios,

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

9K3aMeH

5 (0TIMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
85-89 B (oueHb xopoL1110)

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

3 (YA0oB/IeTBOPUTEBHO) (3aUTEHO) 60.- 64 E (HocpeAcTaernio)
2 (HeyOB/IETBODUTEILHO) (e Hioke 60 6anmos F (HeynoBneTBOpUTENBLHO)

3auTeHO)

12. Yueb6HO-MeTOAMUYEeCcKOe M HH(OPMAILMOHHOE 00ecreyeHHe AUCIUILTHHbBI

12.1. OcHoBHas 1uTeparypa
1. TIpubops u ycrpotictea CBY, KBU u I'BY auamna3oHoB: Yue6Hoe rocobue / Cokososa K. M.
- 2012. 283 c. [DOnekrtpoHHbii pecypc] - Pexum pgocrtyma: http://edu.tusur.ru/publications/634,
CBOOOJIHBIM.

12.2. lono/iHMTE/IbHAA JIMTepaTypa

1. ¥YcrpoiictBa CBY u anTeHHbl: YuebHuk A5 By3os/ [1.M. BockpeceHckuii u ap. — M.: Paguo-
TexHHuKa, 2006. — 375¢. (Hanuuue B 6ubmoreke TYCYP - 20 3K3.)

2. PagmomsmepurensHas ammapatypa CBY u KBU. Y3noBas u snemeHTHasi 6asel / mof, pef.: A.
M. KyzgpsiBueBa. — M.: Paguorextuka, 2006. — 205 ¢ (Hamvuue B 6ubmoreke TYCYP - 20 3k3.)

3. CBepxX1MPOKOIIOJ0CHBIe MUKPOBO/IHOBBIE ycTpoucTBa / mog, per. A. I1. Kpenunkoro, B. II.
MeijaHoBa. — M.: Paguo u cBsizb, 2001. — 560 c. (Hanuuue B 6ubmoreke TYCYP - 33 3Kk3.)

4. CasonoB [I.M. Antennsl u ycrpoiictBa CBU: YueOHUK Asis1 By30B. — M.: Bricmas mkona,
1988. — 432c. (Hanuuue B 6ubmmoreke TYCYP - 17 9k3.)

5. @paguH A.3. AHTeHHO-(GuAepHble ycTpoiictBa. — M.: CBs3b, 1977. — 440c. (Hammuve B
oubmmoreke TYCYP - 17 3k3.)

12.3. YueOHoO-MeToANYECKOE TOCOOHE ¥ MPOrpaMMHOe o0ecreyeHme

1. WCCJIEOJOBAHUWE JJIEMEHTOB BOJ/JIHOBOAHOI'O TPAKTA U COIJIACOBAHUE
COITPOTUBJ/IEHNI HATPY3O0K: PykoozcTso K nabopaTopHoii pabote / Cokonora K. M. - 2011. 17
c. [OnekrponnsIit pecypc] - Pexxum gocryma: http://edu.tusur.ru/publications/132, cBo6oHBIT.

2. MCCJEIOBAHUE OFFEMHOI'O PE3OHATOPA: PykoBoacTBO K abopaTtopHoii pabore /
[MagycoBa E. B., CokomoBa K. M. - 2011. 18 c. [DnekTpoHHbIM pecypc] - Pexum jgocrtymna:
http://edu.tusur.ru/publications/131, cBoGOAHBIA.

3. HccnenoBanve (heppuUTOBBIX BeHTW/IeH W ILMPKY/IATOPOB: PykoBOACTBO K sabopaTopHOM
pabore / Tommnu I. T., Hukudopos A. H., ®areer A. B., 3amotpunckuii B. A., Cokonora XX. M.,
Magycoa E. B. - 2013. 27 c. [DnekrpoHHbii pecypc] - Pexum  pgocrtyna:
http://edu.tusur.ru/publications/3730, cBOGOJHBIT.

4. CkanspHbIM aHa/M3aTOp IMapameTpoB liereli p2M: PykoBozicTBo K nabopatopHoi pabote /
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lommu I. T., ®PareeB A. B. - 2013. 47 c. [DnekTpoHHbIi pecypc] - Pexum pgocrtyna:
http://edu.tusur.ru/publications/3729, cBo6oAHBIH.

5. UV3mepenue € U tgd nusMeKTpPUUYECKUX MaTepuasoB pe30HaTOPHbIM MeToZoM: PyKoBOACTBO K
BBITIOJTHEHUIO TabopaTopHoii pabotsl / TomuH I T, ®areeB A. B. - 2013. 18 c. [OnekTpoHHbIi pecypc] -
Pexxum moctyma: http://edu.tusur.ru/publications/3728, cBoOOAHBIIA.

6. AHTeHHBI U (ugepbl: COOPHUK 3a7au ¢ dopmynamu U peitieHusmu / Tomun I T. - 2012, 237
c. (YMII no npaktuueckuMm pabotam) [DneKTpoHHBIH pecypc]. - http://edu.tusur.ru/publications/2795

7. Ycrpoiictrea CBY wu aHTeHHbI: y4eOHO-MeToguueckoe TiocobuWe TIO OpraHu3aluu
camocrosTesibHOM pabotel crygeHtoB / TommnH I T - 2010. 42 c. [OnekTpoHHBIN pecypc] - Pexum
noctyma: http://edu.tusur.ru/publications/7, cBo6oAHbII.

12.4. Ba3bl AaHHBIX, HH(OPMALIMOHHO CTIPABOYHbIE U MOUCKOBbIE CUCTEMbI
1. http://www.cst.com
2. http://www.keysight.com

13. Marepua/nibHO-TeXHMYECKoe ofecrnedyeHne JUCIHUITHHBI

YuebHas nabopatopusi (328) obopyaoBaHa HEOOXOJUMBIMH yCTaHOBKAMU M TIpUOOpaMu [ijist
TIpOBe/IeHus TabopaTOPHBIX paboT Mo AUCLUIUIMHAM, 0becrieunBaeMbIM Kadeapoit CBUuKP c Bbixozom B
Internet:

V3mepuTesibHOE U TIpe3eHTaLMOHHOe 000py/i0BaHHe:

BekTopHbIii aHanu3atop Leneit Advantest R3762AH 1 wirt.

BekrtopHsbii1 aHanmsarop uenerd PAM-18 1.

CkanspHbiii aHanu3atop Lernei P2M-04 2 .

CkasnsipHbiv aHanu3arop neneid P2M-18 1 wit.

Amnanu3sarop criektpa CK4M-04 1 wr.

Ocuumnnorpag Agilent MSO7104B 1 .

leneparop Agilent 33522A 1 1wT.

Mynsrumetp Agilent 34405A 1 wit.

BekTopHbIM UMNYbCHBIM aHanu3arop ueneit P4-N-01 1 wt.

BekrtopHsbii1 ananmmsarop teneid OBZOR-103 1.

Amnanu3sarop criekrpa C4-27 1 mt.

I'eneparop I'3-10A 1 .

l'eneparop I'3-14A 4 .

I'eneparop I'4-79 1 wit.

I'eneparop ['4-9 2 wt.

I'eneparop I'4-109 1 .

l'eneparop ['4-144 1 wr.

I'eneparop '4-126 1 .

V3meputesnbHbli npueMHUK P2-60 4 mT.

W3mepurenbHas muHusa P1-27 3 it

N3meputenvHas muaus P1-4 2 wr.

W3mepurenbHas muHusg P1-17 1 it

W3mepuresns P5-12 3 wr.

W3meputens pasHocty a3z PK2-12 1 wr.

N3mepurens A2M66 1 .

Bonsrmerp B4-12 1 wit.

Ocumnnorpag C1-74 1 mr.

Ocuunnorpag C1-75 1 .

V3mepuTesnbHbIi ycunuTens ¥ 3-29 2 wr.

ITIpoektop BenQ MX711 1 wr.

[Tpoekrtop InFocus 3114 1 wT.

ITepcoHanbHbIM KOMIBIOTED 14 mmIT.

JIuiieH3MOHHOE MporpaMMHoe obecrieueHue:
» Windows 7
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» MS Office 2010 Professional
* Qucs

* MathCAD 15

» Keysight EMPro 2015

14. ®oHp OLeHOUHBIX CPE/CTB
@DOH/| OL}eHOYHBIX CPe/iCTB IpYBe/ieH B IPUIoKeHUH 1.

15. MeTtognueckye peKOMeHAALlUM 10 OPraHv3ali U3y4YeHus AUCLHMILIMHbI
be3 pekomeHaluu.
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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/T OLIEHOYHKIX CPEJICTB 10 YUYEBHOW JUCIIATIJIMHE
Ycrpoiictea CBU

YpoBeHb 00pa30BaHus: BbICIIee 00pa30oBaHHe - CIIEI[HATUTET

HaripaBneHue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo31eKTpoHHbIE CHCTeMbI H KOMILIEKCHI
HanpaeneHHocTs (Tipoduinb): Pafio/i0Kal{HOHHbIE CHCTéMbI U KOMILTEKChI

dopma obyueHUs: OUHAsA

®akynbreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: PTC, Kadeapa pajuoTrexHuueCKHX CHCTEM

Kypc: 2

Cemecrtp: 4

YueOHbIi 171aH Habopa 2011 roza

Pa3paboTumku:
— gporeHT Kad. CBUuKP ®arees A. B.

JK3aMeH: 4 ceMecTp

Tomck 2016
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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

KOHCTPYKLMU 3/1eKTPOHHBIX CPEZCTB C
nipuMeHeHreM coBpeMeHHBIX CATIP u rakeToB
MIPUK/IaIHBIX IPOrPaMM

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
IK-5 CTI0COOHOCTBIO UCIT0/Ib30BaTh COBPEMeHHbIe HokeH 3HaTh (hU3MUYECKYIO CYIIHOCTD
TMaKeThbl NPUKJIAJHbIX [IPOrpaMM ISt BOJTHOBBIX IPOLIeCCOB, IIPOMUCXOASAIIUX B
CXeMOTeXHUUeCKOr0 MO/Ie/TMPOBaHUs (buepHbIX TPaKTaX M TUMIOBBIX
aHaJIOTOBBIX U LIU(PPOBBIX YCTPOUCTB, ycrporictBax CBY, ux MmareMaTuyeckoe
YCTPOMCTB CBepXBbICOKUX YacToT (CBY) u onucaHue; TIPUHLIUIIBI 1eHCTBUS,
aHTeHH OCHOBHbI€ ITapamMeTpbl U XapaKTePUCTHKH,
[TK-3 CTIIOCOOHOCTBIO OCYIIeCTBSTH TPOEKTUPOBAHKE KOHCTPYKIYM 1 HAaSHAUCHHE THIIOBDIX

ycrporicte CBY f/151 paii03/1eKTPOHHBIX
CUCTEM U KOMILJIEKCOB Pa3/IMYHOr0
Ha3HauYeHus; ;

HomkeH ymeTb pa3pabaTbiBaTh U
000CHOBBIBaTb COOTBETCTBYIOLIIVE
TeXHUYeCKOMY 3aJjlaHHI0 U COBPEMEHHOMY
YPOBHIO Pa3BUTHS TEOPUX U TEXHUKU
KOHCTPYKLIMM (pUAEepPHbIX JIUHUN U
ycrporicte CBY f/151 paii03/1eKTPOHHBIX
CHCTeM U KOMIUIEKCOB; BLIOMPATh
3/1eMeHThI (JUIepPHBIX TPAKTOB U YCTPOUCTB
CBUY c yuéTtom TpeboBaHuii
MUHUATIOPU3aL[1UK, 3/IeKTPOMarHiTHOM
COBMECTMMOCTH Y TeXHOJIOTUYHOCTY;
OCYLL[eCTBJIATh C YYETOM TeXHUKO-
5KOHOMMUE CKOW ONMTUMU3aLUU
CXeMOTeXHHUUYeCKoe IIPOeKTUpOBaHue
pa3pabatbiBaeMbix CBY ycTpoiicTB €
VICII0/Ib30BaHUEM COBPeMeHHbIX
YHUBepPCa/bHbIX [TaKeTOB NIPUK/IaHBIX
MporpamM; NMpOBOJUThL HAaTyPHbBIU
9KCIIePUMEHT I10 U3MEPEHUI0 0CHOBHBIX
rapaMeTpOB U XapaKTePUCTUK (PUIePHBIX
TPaKTOB U ycTpoiictB CBY; ;

[ o/keH BiaseTh epBUUHbIMU HaBbIKAMU
HaCTPOMKU U PeryJMpoOBKU YCTPOUCTB
CBY npu ux npousBojCTBe, YCTaHOBKe U
TeXHWYEeCKOW JKCIyaTalyu.;

OO11e XapaKTepUCTHKH TlO0Ka3aresneld U KpUTepueB
nipYBeZieHbI B Tabmuie 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OTMMUHO (BBICOKMM
YPOBEHD)

Ob6nagaet (hakTHUe CKUMU
Y TeopeTHYe CKUMH

OO6sazsaeT AMArIa30HOM
MPAaKTUUYeCKUX YMEHUH,

KonTponupyet paborty,
TIPOBO/JIUT OLIEHKY,
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3HaHWSIMU B TIpeZiesiax TpeOyeMbIX /Il pa3BUTHSI | COBEPIIEHCTBYeT /1eHCTBUS
r3yuaemoii 06/1acTu C TBOPUECKHX pelleHHH, paboThI
MOHMMaHWeM TPaHMUL] abcTparupoBaHus
MIPUMEHHUMOCTH nipobsiem
Xoportio (6a30Bbiii | 3HaeT (GakThl, NPpUHIUIEL, |O6/agaeT qUara30HOM bepeT 0TBeTCTBEHHOCTh 3a
yPOBEHb) TIPOLIeCChl, obIIHe NpaKTUUeCKNX YMEHUH, | 3aBeplleHue 33/jau B
TIOHATHS B Mpejenax TpeOyeMbIX /Jisl pellleHus1 | UCC/ie/JOBaHUH,
n3yuyaemol obsactu oripe/ie/IeHHBIX TTPO0/IEM B | IPUCITOCA0IMBAET CBOE
o6siacTu Ucc/ieOBaHuUs roBe/ieHue K
o0cTosITeNTHCTBAM B
pelieHUH pobiem
YnosnetBopuTenbH | ObnazaeT 6a30BbIMU O6saiaeT 0CHOBHBIMU PabGotaeT npu npsiMom
0 (TIoporoBbIt 00IIMMU 3HAHUSIMU yYMeHUSIMH, TpeOyeMbIMU | HaOJTIOIeHUH
YPOBEHB) 151 BBITIOJTHEHUST TIPOCTBIX
3ajay
2 Pea/mm3anusa KOMIETeHIHHI
2.1 Komnerenuus I1K-5
[TK-5: CrOCOOHOCTBIO UCIO/B30BaTh COBPEMEHHbIE TAKeThl TPUK/IAJHBIX TPOTPaMM ISt

CXeMOTeXHUUYEeCKOTO MO/Ie/IMPOBAHUS AHATIOTOBBIX W LU(PPOBLIX YCTPOUCTB, YCTPOMCTB CBEPXBBICOKHMX
yactot (CBY) u aHTeHH.

st popMHUpOBaHMST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TANoB. DTarbl JOPMUPOBAHUS
KOMTIeTeHI[UM, TIpUMeHsieMble [/l 3TOr0 BW/bl 3aHSATHUM U UCIO/b3yeMble CpeJCTBa OLIeHWBaHUS
npe/icTaB/ieHbl B Tabmurie 3.
OpPMMPOBaHUs KOMITeTEHLIUM M UCII0/Ib3yeMble Cpe/ICTBA OLleHUBaHUsI

Tabuia 3 — Orarbl

XapaKTepPUCTUKH,
KOHCTPYKIMU U
Ha3HaueHHe TUTIOBbIX
ycrporicte CBY gnst
Pa/ii03/1IeKTPOHHBIX
CUCTeM U KOMIIEKCOB
Pa3/IMUHOTO Ha3HAUeHHUsI;

ONTHMH3ALUN
CXeMOTeXHUYeCcKoe
NIPOEKTHPOBaHNe
pa3pabarbiBaeMbIX
ycrpoucts CBY c
VICTI0/Ib30BaHUEM
COBPEMEHHBIX
YHHBepCa/IbHbIX [1aKeTOB
TIPUK/IaJHBIX TIPOTPamM;

CocraB 3HaThb YmeTb Bnagetb
CopeprkaHue TIPUHLIUIIBI 1eCTBUS, OCYIIIEeCTBJ/IATL C YUETOM | HABBIKAMM Pa3pabOTKU
3TaroB OCHOBHbIe MMapaMeTpbl U | TEXHUKO-3KOHOMUUYECKOH | TUMOBbIX ycTpoiicTB CBY.

Bupp! 3aHaTHM

* lHTepakTUBHbIE
MpaKTHUYeCKUe 3aHATHS;
* IIpakTHueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuy;

* CamocTrosTe/bHas
pabora;

* IloaroroBka K
JK3aMeHy;

* VIHTepakTUBHbIE
MpaKTUYEeCKUe 3aHATHS;
* IIpakTuueckue
3aHATHS;

* JlaboparopHsbie
3aHATUS;

* Jlekuuy;

* CamocTrosiTe/ibHas
pabora;

* TlogroroBka K
JK3aMeHy;

* VHTepakTHBHbIE
MPaKTUUeCKUe 3aHATHUS;
* JlaboparopHbie
3aHATHS;

* (CamocTrodTebHas
paborta;

Wcnons3yemble
CpeJCTBa
OLIeHUBaHUs

* KoHtposnbHas paboTa;
* Ortyet no
naboparopHoii pabore;

* KonrposnbHast pabora;
* Otyer no
naboparopHoii pabore;

* Otyet no
naboparopHoii pabore;
* OK3aMeH;
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* Ornipoc Ha 3aHATHUSIX;

* Onpoc Ha 3aHATHUSAX;

* DK3aMeH;

e OK3aMe€H; * ODK3aMeH;
¢ KoHcIekT * KoHcriekT
CaMOITOATOTOBKU; CaMOTIO/ITOTOBKUY;
e OK3aMeH; * DK3aMeH;
dopMyIMpOBKa MOKasaTese W KPUTEepHeB OLeHHMBAaHUS [JaHHOM KOMITeTeHLIUM TpUBeJleHa B
Tabmumie 4.
Tabsmuria 4 — TTokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaTb YMmeTb Bnagets
OTnuyHo * CaMOCTOSITeILHO

(BBICOKMI YPOBEHb)

* OCHOBHbIE TIPUHLIUIIBI
CXeMOTeXHHUYEe CKOTO
MO/eTMPOBAHUS
YCTPOWCTB
CBEPXBBICOKUX YaCTOT
(CBY);

OCBauBaTh TMaKeThbl
MIPUKJ/IaJHBIX IPOTPamMm
CXeMOTEeXHHUYECKOTO
MO/Ie/TMPOBAHUS
YCTPOWCTB
CBEPXBBICOKUX YaCTOT
(CBY);

* BajieeT NepBUYHBIMU
HaBbIKaMH pabOThI B
rakeTax MpPUKIaJHbIX
TporpaMM Jjist
CXeMOTeXHUUECKOTO
MO/1e/TMPOBAHUS
YCTPOMCTB
CBePXBBICOKMX YaCTOT
(CBY);

Xopotiio (6a30BbIit

¢ HMeeT Mpe/iCTaB/1eHne

* cBOOOJIHO

¢ UYaCTHU4YHO B/1ajieeT

YPOBEHb) 00 OCHOBHBIX TIPUHIIUIAX | UCIIO/b30BaTh MMaKeThl I1epBUYHBLIMU HaBbIKaMU
CXeMOTeXHUYEeCKOI'0 IPUKJIaJHBIX TIPOrPaMM paboThI B TIakeTax
MOJe/TMpOBaHUA CXEMOTEXHUYECKOT'O MIPUK/IaJHBIX IIpOrpaMMm
YCTPOWCTB MO/Ie/TMpOBaHUA JJIs1 CXeMOTeXHUYeCKOIo
CBEPXBBLICOKUX YaCTOT YCTPOMCTB MO/Ie/TMpOBaHUA
(CBY); CBEPXBBICOKUX YaCTOT YCTPOMCTB
(CBY); CBEpPXBBICOKMX UaCTOT
(CBY);
YI0BNIETBOPUTE/IBH | * 1aéT Ompe/esieHust * TIOKa3bIBAET HEIIO/JIHOE, | * NEMOHCTPUPYET
0 (1IOpOroBeIi OCHOBHBIM IPUHLUIIAM HeJoCTaTOYHOEe yMeHue HEeIIO/THOe BJla/ieHue
ypOBeHb) CXeMOTexHUUYeCKOIro HCII0/Ib30BaHue I[MakeToB IIepBUYHBIMU HaBbIKAMU
MO/Ie/TMPOBAHUA IPUKJIAJHBIX TIPOrpaMM paboThI B TIakeTax
YCTPOWCTB CXeMOTeXHUYe CKOTO MIPUK/IaJHBIX TIPOrpaMm
CBEPXBBICOKUX 4aCTOT MO/Ie/TMPOBaHUA JJIs1 CXeMOTeXHUYeCKOIo
(CBY); YCTPOMCTB MO/le/TMPOBaHUs
CBEPXBBICOKHUX YACTOT YCTPOWCTB

(CBU);

CBEPXBBICOKHX HAaCTOT
(CBY);

Taburia 5 — Orarbl

2.2 Komnerennusn I1K-3

[TK-3: cnocoGHOCTBI0 OCYL[eCTB/ATH MPOEKTUPOBaHWE KOHCTPYKLMH 3/IEKTPOHHBIX CPEJCTB C
ripumeHeHveM coBpeMeHHbIX CATIP 1 nakeToB NPUKIIaJHBIX [IPOTPaMM.

st popMHUpOBaHMST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TANoB. DTarbl JOPMUPOBAHUS
KOMITeTEHLIMH, TPUMEHsieMble /I 3TOr0 BUJbl 3aHSITUA U HCIIO/b3yeMble CpPeACTBa OL€HWUBAHMS
Tnpe/icTaB/IeHbl B Tabsurie 5.
OPMHPOBAHUSI KOMIIETEHLIUU U UCIIO/Ib3yeMble CpeZiCTBa OLleHUBaHUS

MPOUCXOJAIIUX B
ycrporctBax CBY, ux
MaTeMaTHuecKoe
OTMCaHUe;

ycrporicts CBY;
pa3pabareiBaTh U
000CHOBBIBATh
COOTBETCTBYHOIIIVE

CocraB 3HaThb YmeTb Bnagetb
Copeprkanue (u3MYeCKyro CyIIHOCTh | pelliaTh 3a/jau aHalu3a U | HaBbIKaMy pa3paboTku
3TaroB BOJIHOBBIX IIPOLIECCOB, pacuéTa XapakTepuCTHK | TUIIOBBIX ycTporcTs CBY.
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TEXHUUECKOMY 3d/IdHWI0 U

COBPEMEHHOMY YPOBHIO
pasBUTUS TEOPUU U
TeXHUKH ycTporicts CBY
JJ1s1 pafiM03JIeKTPOHHBIX
CUCTeM U KOMILJIEKCOB;

Bunpl 3aHATHI

* VHTepakTUBHbIE
TIpaKkTUYeCKUe 3aHATHUS;
* [lpakTnueckue

* JHTepakTUBHbIE
TpakTUYeCKHue 3aHATHUS;
 [lpakTuueckue

* VIHTepakTUBHbIE
TpakTU4eCKue 3aHsATHS;

* JlaboparopHble

3aHATUS; 3aHATHS; 3aHATHS;
* JlaboparopHbie * JlabGopartopHble * CamocTodTenbHas
3QHATHS; 3QHSATHSA; pabora;
* Jlekuuu; * Jlekumu;
* CamocTrodTenbHas * (CamocrosiTe/ibHast
pabora; pabora;
¢ [logroroBka K * TloaroToBKa K
JK3aMeHy; 9K3aMeHy;
Wcnons3yemblie * KontposnbHasi pabora; | * KoHTposbHast pabora; | * OTuer 1o
CpeACTBa * Ortuer 1o * Ortuet no nabopatopHoi pabore;
OLleHHMBaHUs naboparopHoii pabore; naboparopHoii pabore; * DK3aMeH;
* Ormpoc Ha 3aHATHSX; * Omnpoc Ha 3aHATUSAX; * OK3aMe€H;
* DK3aMeH; * DK3aMeH;
* KoHcnekrt * KoHcriekt
CaMOMOJTrOTOBKY; CaMOMO/TOTOBKY;
* DK3aMeH; * DK3aMeH;
dopMy/nMpoBKa TMOKasaTesjeldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEeHLMM TpUBe/leHa B
Tabuiie 6.
Tabsuiia 6 — ITokasaTesi U KpUTEPUU OLIEHUBAHMsI KOMIIETEHI[MM Ha 3Tarax
CocraB 3HaThb YmeTb Bnagets
OminuHo * 3HaeT OCHOBHbIE * CB0OOO/IHO * B/aJeeT HaBbIKaMU
(BBICOKMIA YPOBEHb) | TIPUHLUIIBI paspabareIBaTh 1 NIPOEKTUPOBAHMS
TPOEKTHUPOBAHUS MPOEKTHUPOBATh KOHCTPYKLMM
KOHCTPYKLIUH KOHCTPYKLIU 3JIEKTPOHHBIX CPe/ICTB C
3/IeKTPOHHBIX CPEZICTB C | S7€KTPOHHBIX CPEJCTB C | MPUMeEHeHueM
TpUMEeHEHHEM NpUMEeHeHHeM coBpemeHHbIX CATIP n

coBpeMeHHbIX CAIIP u
NaKeTOB TNPUKJ/IaJHBIX
Nporpamm;

coBpeMeHHbIX CAIIP u
NaKeTOB TIPUKJ/IAJHBIX
Mporpamm;

MaKeTOB MPUK/IA[HBIX
MpOTrpamM;

Xoportio (6a30BbIit

* Hwmeet nipescTaBieHye

¢ CaMOCTOATe/IbHO

¢ YaCTHU4YHO BjiajieeT

YPOBeHb) 00 OCHOBHBIX TIPUHLMIAX | pa3pabaTbiBaTh U HaBbIKaMM
MPOEKTUPOBAHUS IPOEKTUPOBATh IIPOEKTUPOBAHUA
KOHCTPYKLIUU KOHCTPYKLIUU KOHCTPYKLIMU
3/IEKTPOHHBIX CPeJCTB C | 3JIGKTPOHHBIX CPEJCTB C | 3JIEKTPOHHBIX CPeZCTB C
IIpUMeHeHUeM IIpUMeHeHueM [IpUMeHeHUeM
coBpeMeHHbIX CAIIP u coBpeMeHHbIX CATIIP u coBpeMeHHbIX CATIP n
[1aKeTOB IPUK/IAJHbIX [1aKeTOB IPUK/IASHBIX [1aKeTOB IIPUK/IaJHbIX
Iporpamm, Iporpamm,; IIporpamm;

YnoBneTBOpUTENbH | ¢ JTaéT Orpe/e/ie st * T[IOKa3bIBET * JI€EMOHCTpUpYyeT

0 (TIOpOroBbIi OCHOBHBIM NPUHLIUIIAM HeJ0CTAaTOYHbIE HABBIKK | HETIOIHOe,

YPOBeHb) IPOEKTUPOBAHMS pa3paboTKu u He[0CTaTOYHOe BIageHue
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KOHCTPYKLIUH
3/IEKTPOHHBIX CPeJICTB C
TIpUMEeHeHHeM
coBpeMeHHbIX CAIIP u
NaKeTOB TNPUKJ/IaJHBIX
Mporpamm;

NPOEeKTHUPOBaHUS
KOHCTPYKLIUU
3JIEKTPOHHBIX CPeZICTB C
TpYMeHeHreM
coBpemeHHbIX CATIP u
TaKeTOB TMPUKJIaJHbIX

HaBbIKAMU
IPOEKTHPOBAHUS
KOHCTPYKLIUU
3JIeKTPOHHBIX CPe/ICTB C
TIpUMeHeHHeM
coBpeMeHHbIx CAIIP n

riporpamwm; MaKeToB MPUK/Ia/HbIX

NporpaMmm;

3 TunoBbie KOHTPO/IbHBIE 33/JAHUSA
[5isi peanvi3aliiu BbIllleTiepeurc/IeHHbIX 3a7iad 00y4yeHHsl UCTIOJb3YIOTCSl TUTIOBblE KOHTPOJIbHbIE
3aJlaHUsT WK WHBbIe MaTepHasibl, HeoOXoAUMbIe /il OLIeHKU 3HaHWM, YMeHWH, HaBBIKOB W (W/IH) OIIbITA
JlesITeIbHOCTH, XapaKTepU3yHOIIMX S3Tarbl (OPMUPOBaHUSI KOMIIETEHLIMM B MpOLiecce OCBOEHHS
oOpa3oBare/IbHOM MPOTPaMMBbI, B C/IEAYIOIIIEM COCTaBe.

3.1 Bonipocbl Ha CAaMOMOATOTOBKY
— Jl3yueHre TeopeTMUYECKOIO Marepuasna, IIOAIOTOBKA K  IMPaKTUYeCKUM  3aHATHUAM,
71ab0paTopHBIM M KOHTPOJbHBIM pabotam 1o TemaM: OCHOBHbIe TUITBI (PHEPHBIX TUHUM, UX TTapaMeTphbl
Y XapaKTepuCTUKH. TpaHchopMalysi COPOTUBIEHUH B JIMHUU C Harpy3KOW U CIIOCOOBI eé COTiacoBaHMSI.
MatpryHoe onucaHue U MeToAbl pacuéta yctpoiictB CBU KoHCTpyKijuK, sneKTpryeckre rapaMeTphbl U
XapakTepucTUKU ycTpoictB CBU OcHOBBI aBTOMAaTHM3MPOBAHHOIO IPOEKTHpOBaHUs ycTporcts CBY
MeTo/ibl U3MepeHnii OCHOBHBIX TTapaMeTPOB U XapaKTePUCTHK YCTPONCTB U Matepranos CBY.

3.2 Tembl 0OIPOCOB Ha 3aHATHUAX

— OcHOBHbIe TUIIBI (PU/IEPHBIX JUHUN (JBYXIIPOBOJHbIE, KOAKCHA/IbHbIE, [10JIOCKOBbIE, I1le/ieBble,
BOJIHOBOJHbIE, IU3/IeKTPUUECKHe, C [TOBEPXHOCTHOM BOJIHOW, BOJIOKOHHO-ONTHYECKHE), UX IapameTpbl U
XapaKTepuCTUKU. TpaHc@opMalusi CONpOTUB/IEHU B JIMHUM C Harpy3kod. KpyroBasi Auarpamma moJyiHbIX
COMpOTHBJIEHWH M TpoBoguMocTeil. Criocobbl Y3KOIMOMIOCHOTO U IIHMPOKOMOJIOCHOTO COIVIaCOBaHMS,
peakTHBHbIe COIVIACYIOLME LIeMd W 37eMeHThbl. Marematnueckass Mofenb JvHUM mnepegaud CBY.
BosHOBOM M K/lacCMUeCKui MofxoAbl. MarpruyHoe onvcaHve U MeTobl PacyéTa MacCUBHBIX YCTPOUCTB
CBUY. IlaccuBHble ycTpoiictBa (ugepHbix TpaktoB CBY (peakTHBHBIE M COIVIaCOBaHHbIe Harpys3kKH,
niepexo/ibl, aTTeHaTopkl, (hasoBpaliaresy, GUIbTPbl, BEHTUIN, LUPKY/IATOPLI, Je/IuTe/ld, HarlpaB/ieHHble
OTBeTBUTE/IH, Pe30HATOPbI, yrpas/seMble YCTPOMCTBA). VIX TexHUUeCKHe napaMeTpbl U XapaKTepUCTUKHY,
MeTO/bl pacuéTa, KOHCTPYKLIMM, Ha3HaueHus. [IpMHLMN [eKOMMO3ULMK aHaau3a CAOXKHBIX YCTPOMCTB.
KackagHoe coeanHeHre 0a30BbIX 371eMEHTOB MHOTOIOMFOCHUKOB. OCHOBBI aBTOMAaTH3UPOBAHHOTO
npoeKkTHpoBaHus pa3pabarbiBaeMbix CBU yCTpOICTB C UCIIO/Ib30BaHUEM COBPEMEHHbBIX YHUBEPCAIbHbIX
NaKeTOB IIPUK/IAJHBIX TIPOrpaMM U CUCTeM aBTOMAaTHM3UPOBAaHHOIO IpoeKkTupoBaHus CkaiaspHble U
BeKTOPHbIE aHa/IM3aTopbl apaMeTpoB Lienel. MI3smepenus napamerpoB CBY ycTpoiCTB B KOaKCHaIbHOM
TpakTe. VM3Mepenus napamerpos CBUY ycTpoicTB Ha nyiacTuHe. V3MepeHUs rapamMeTpoB MaTepyasioB Ha
CBY.

3.3 DK3aMeHaOHHbIEe BOIIPOCHI

— 1. JluHuM Tiepesauu: oOIpefie/ieHUe; pPery/jsipHble, Hepery/spHble, OJHOPOJHbIE, He
ofHoOpozHble. OTKpbITbIE, 3aKpbITble — WX [JOCTOMHCTBA Y HeNOCTaTKW, npuMeHeHus. [Ipumepsl. 2.
Pagvionuvuus: moHATHe, CTPYKTypHas cxema, NpuMepbl. JIOCTOMHCTBA U HEAOCTATKU IO CPaBHEHUIO C
¢buzpepHbIMU TUHUAME. [IPUHLIMIT 37IeKTPOAMHAMUUECKOTO 10/100KsI U ero MCIob30BaHUe TPU pacyeTax
Y SKCIIepUMeHTabHbIX HCC/IefloBaHUAX. 3. OCHOBHbIe MapaMeTpbl U XapaKTepPUCTUKU (U/epOB: THUIIbI
BOJIH, [UCIIEPCUOHHAs XapaKTepuCTHKa, 3aTyXaHue, »SjeKTpuyeckas IIPOYHOCTh, IIpefiejibHass U
[0MyCThMasi MOLLIHOCTH, BOJIHOBOE CONPOTUB/IEHHE, ITIOTOHHbBIe napa-MeTpsl. 4. Maremaruyeckass MOZe/lb
muani miepefiaud CBY. OcHoBHble TpeGoBaHUs, TpefbsBsieMble K (GUAEPHbIM JUHUAM. YacTOTHbIe
3aBUCUMOCTH 3aTyXaHUsl B TIPOBOJIHUKAX U AWAIeKTprKax. 5. OObsicHUTE, TIoueMy 0OBIYHO paboTaroT Ha
BOJTHEe OZIHOTO THWIIa, B YaCTHOCTHA OCHOBHOTO. B Kakux ciyuasix paboTaroT Ha BOJIHAX BBICIIKX TUTIOB? B
KaKUX JIMHUSAX WMeeT MeCTO JUCIIepcus U B ueM IpossiseTcd? Kak oHa BauseT Ha pacrpoCTpaHeHue
curHanoB? 6. [IByxmpoBojHasi M KOaKCHa/bHasl JIMHUM: BOJIHA OCHOBHOIO THIIA, ee JUIMHA U (pa3-Bast
CKOpPOCTb, BOJIHOBOE CO-TIPOTHB/IEHHE, TOTOHHBIE TapameTphbl. Yc/ioBHe PaboThl Ha BOJHE OCHOBHOTO
TUMAa B KOAKCHajAbHOM JMHUM. Map-KMpOBKa KoaKcHhalbHbIX Ka-Oeneil. 7. TlosiockoBble WU
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MHKDOIIO/IOCKOBbIE JIMHUM: Pa3sHOBUJHOCTH, BOJTHa OCHOBHOIO THUMa, ee JJyIMHa U (pa3oBasi CKO-POCTb,
BOJIHOBOe COIPOTHBJIeHUe, ITOIOHHbIe [apaMeTpbl, CTPYKTypa mossd. 8. Bo/HOBOABI IIPAMOYrOJIBHOIO
ceueHUs. Turbl BOJIH, KpUTHYECKUe [/IMHBI BO/IH. Bo/IHa OCHOBHOIO TUIA, YC/IOBUE ee CylleCTBOBaHUS,
CTPYKTypa IIOjIs, XapakTepUCTUYeCKoe U BOJIHOBOe COIPOTUB/IeHUs, IlepefiaBaeMasi MOLL-HOCTb.
TexHo/I0rus U3rotoBeHus U cra’zgapTel. [IpyuMenenus. 9. BomHOBOAB! KPYIVIOTO ceyeHUs. TUIbI BOJH,
KPUTHUYeCKUe [JIMHbI BOJH. Bo/iHa OC-HOBHOIO TWIIa, YC/IOBUEe ee Cy-11leCTBOBaHUs, CTPYKTypa I0Jis,
XapaKTepUCTUUeCKoe U BOJTHOBOEe COIIPOTHBI/IeHUs, Ilepe/iaBaeMasi MOIHOCTb. TeXHOI0rus U3roTOB/IeHU.
[Tpumenenus. 10. JIuHMM Nepefauyd C NOBEPXHOCTHOM BOHOM. IIOHSITME MOBEPXHOCTHOW BOJHBI, ee
JnvHa U (basoBasi CKOPOCTb, CTPYKTypa mosisi. [Ipumepsl peanusaiuii JIIT ¢ MOBepXHOCTHOW BOJHOW U
npuMeHeHus. 11. [Inana3onsl giauH BoH. [ToHatrne CBY. Turibl npuMeHsieMbIX B pa3/IMUHbIX JUaria3oHax
¢uzepos. [ToHATHS 5KBU-BaZIeHTHBIX JIMHUM U cxeM. BO/THOBOM M K/lacCHYeCKUM TIOAXO/bI, CBS3b MEXIY
HuMU. 12. KoadduimeHnT oTpaxkeHusi ot Harpy3ku, KbB, KCB, corpoTuB/ieHre TUHUM U CO-OTHOIIIEHUe
Mexxny HuMu. [loBefeHuve Mofyns Kos@uileHTa OTpakKeHHsT B UJeanbHbIX U peanbHbIx JIII.
Pe3oHaHCHBIe ceueHMs, 3HaUeHUs] B HUX HalpsDKeHHOCTeM rosiel U conpoTusaeHuid. 13. Kosdduiyent
oTpakeHus oT Harpysku, KbB, KCB, corpoTtuBieHre JMHUU U COOTHOLLIeHUe MexXay HUMU. I1oBe-zeHne
MOZY/Isl KO3 ULIMeHTa OTpakeHUs1 B WJealbHbIX M peabHbIX JUHUAX. Pexxumsl B JIIT U UX cBA3b C
COTIpO-THBJIeHWeM Harpy3ku. 14. dopmyna TpaHcdhopMaluu CONPOTUB/IEHUN C TIOSICHEHUSIMHU.
OKBHBajleHTHble CeYeHUs] U pacCTOsSHUS MeXJy HU-MHU. BXopHoe compoTuBieHue OTpe3ka (uzepa,
3HaueHWss B CJlyyae peaKTUBHbIX Harpy3ok. IloHsiTue 1wielidoB, KX BXOJHbIE COMPOTHB/IEHUS,
nprMeHeHus1. 15. @opmysa TpaHC(OpMaLMK CONPOTHB/IEHUH C MOSICHeHUsIMU. Pe30HaHCHbIe ceueHUs U
paccTosiHus Mexxay HUMU. [IoBejeHre B HUX KOMITOHEHT HalpsKeHHOCTH 3/IeKTPUUeCKOI0 ¥ MarHUTHOTO
noseid, CBA3b C MOAy/lAeM KO3(Q@ULMeHTa OTpakeHUs OT Ha-Ipy3ku. CoNpoTuB/IeHHe JIMHUU B
pe30HaHCHBIX ceueHUsAX U CBA3b UX ¢ KCB u KBB. 16. ¥Y3k0mosiocHoe coriacoBaHe akKTUBHBIX Harpy30K.
UeTBepTHBOIHOBBIE TIOHMKAOLL[Mie U TOBbIIIAIOIIMe TpaHC-hopMaTophbl, MX BK/ItoueHus: B JIIT u BbIOOp
3HaYeHWH COTPOTMB/IEHWHA. DKBUBA/IEHTHBIE CXeMbl, pacrpefienenus Hanpsbkenus, KbB wi KCB Bponb
JIII mpu cornacoBaHuu. 17. Y3KOMOJIOCHOe COIVIaCOBaHMWe KOMIUIEKCHBIX Harpys3ok. Metoz
KOMITEHCUPYIOIUX DPeakTUBHOCTeH, TI0C/Ief0Ba-TeJbHOe W Tapas/ule/ibHOe BKmoueHus wux B JIII
OKBUBajleHTHble cxeMbl. [TosicHeHMst Ha KpyroBou guarpamMe Bosbrepra — CmuTta. 18. Y3konosnocHoe
CorylacOBaHMe KOMIUIEKCHBIX Harpy3ok. MeToz KOMITEHCHDYIOLUMX PeakTMBHOCTeW, MX peanu3alys B
BOJIHOBOJHOM TeXHHKe, JKBHBajeHTHble cxeMbl. 19. TuroBsble smemeHThl TpakToB CBY: 3KBUBa/IeHTHI
aHTEeHH, peakTUBHbIe Harpy3KH, YeTBePTbBOJHOBbIE MeTa/l/InyecKre U3oaaTopsl. 20. TUNoBbIe 3/1eMeHThI
TpakToB CBY: BO/IHOBO/HBIE COe/JMHEeHMs], [I0BOPOTbI, KOAKCHa/IbHO-BOJIHOBOJHbIE NTepPeX0/ibl U [Iepexo/bl
C TIPSIMOYTOJILHOTO BOJIHOBOJA Ha Kpymibiid. 21. OObeMHBIM pe30HaTop: YCTPOHCTBO, Pa3HOBHJHOCTH,
npuMeHeHUs1. CpaBHeHHe C KojiebaTe/IbHbIM KOHTYpoM. BK/TtoueHre B TPakT, CBSI3b C BHELIHUMHU LIeTISIMU.
22. OObeMHbIe pe30HATOPhI: TUTIBI Kojle0aHMH, Pe30HaHCHbIe [I/TMHBI BOJIH, ZOOPOTHOCTH. YCTPOMCTBO H
IIpUMEHeHVe KOaKCHa/JbHOIO pe3oHaropa. 23. CryreHyarble U IIIaBHble COIVIACYHOLMe I1epeXOfbl.
Knaccudukaiusi ynpapisitoIliuxX yCTPOMCTB. MexaHWueCKUe arTeH0aTopbl W (ha3oBpaiarend. 24.
MuoronomocHukr CBY: mockocty orcyera (a3, BOTHOBOM M K/IaCCUUECKUM TIOA-XOAbl ONMCAHMS,
HOPDMHMPDOBKA TOKOB W HalpsDKeHUM, Majarolye W OTpakeHHble BOMHBL. 25. BosHOBas Mmarpuia
paccesiHus: ()M3MYECKUM CMBIC/ 3/IeMEeHTOB, WCIbITaTelbHble peXUMbl. [IpriMeHeHus. 26. Marpulibl
COTPOTUB/IEHUH U MPOBOAMMOCTeM: (PM3MYeCKUI CMBIC/ 37IeMEHTOB, UCIIbITaTe/IbHble PeXXUMBI. [Ipume-
HeHUs1. 27. VeanbHble U peajibHble MaTpULibl. MaTpulia paccesiHUs! W/jea/lbHOTO BeHTHU/IS, (PU3nYeCKUN
CMBICT ee »5neMeHTOB. 28. ®dyHpaMmeHTa/ibHble CBOMCTBA MaTpHL]: B3aWMHOCTH, CHMMeTPHH,
HEeJJMCCUMAaTUBHOCTH; TIOHATHS, MaremMaThueckue (OpPMYIMPOBKH, HeoOXOAUMOCTb yuera. 29.
HepnccnnaTuBHBIM — YeTHIPEXTIOMIOCHUK: MaTpulpl  COMNPOTHUB/IEHMM W paccesHUs. PeakTHBHBIN
MHOronomocHUK. 30. @epputhl U UX cBoMcTBa. HeB3auMHble yCTpoiicTBa Ha 0CHOBe 3(dekra Papazesa u
C TIOTepevyHo-NoJMarHuueHHbIM (epputoM (BeHTWIM). Pasospamiaresnd. 31. Lupkynasitop: TNOHATHe,
MaTpMLIbl paccesiHUsl, YCTPOWCTBO, Ha3HaueHWe W IpuMeHeHus. 32. HamnpaBreHHbI OTBETBUTEIIb:
TIOHATHE, MaTpULia pacCesiHus, YCTPOMCTBO, Ha3HaUeHre U [IPUMeHeHUs!.

3.4 TeMbI KOHTPO/IbHBIX padoT
— OcHOBHBIe TUIBI (UJEPHBIX JIMHWM, WX IapaMeTpbl M XapaKTepUCTHUKU. TpaHcdopmanys
COTIPOTHBJIEHWI B JIMHWU C HAarpy3Koil M criocoObl eé cornacoBaHus. MaTpUyHOe OMHCAHUE W MeTOAbI
pacuéta ycrporictB CBY KoHcTpykumy, s/eKTpyuueckue rapaMmeTpsl M XapakTepyucTHKY ycrporicts CBU
OCHOBBI aBTOMaTU3MPOBAHHOIO MPOEKTUpPOBaHUsA ycTporcTB CBY MeTtogsl M3MepeHHM OCHOBHBIX
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rapaMeTpoOB U XapaKTepPUCTHK YCTPOMCTB U Marepranos CBY.

3.5 TemsI 1a6opaTopHBIX padoT
— Tpancdopmatiysi COTIPOTUB/IEHUI B JIMHUM C HAarpy3Koi U CriocoObl eé coryiacoBaHUs.
— KoHcTpykimy, 3nekTpruyeckye napaMeTpbl M XapaKTepuCTUKU ycTpoiicts CBU
— Metopb! U3MepeHnl OCHOBHBIX ITapaMeTpPOB U XapaKTepPUCTHK YCTPOMCTB U Marepranos CBY.

4 MeToanuecKue Marepuasbl
[nsi obecrieueHust mpoiiecca obyueHUst U pellieHus: 3ajjau 00ydyeHHsl UCTIONB3YIOTCS CIeAyIoIiue
MaTepuarlbl:
— MeTOAWYeCcKHe Marepuasbl, OrMpefessiioliie TMpoLeJypbl OLIeHWBaHUSl 3HaHWM, YMEHUMH,
HaBbIKOB W (WIM) OMbITa [AeSATebHOCTH, XapaKTepU3YIOL[UX 3Tarbl (OpP-MUPOBAHUS KOMIIETEHLIWH,
corsacHo 11. 12 paboueii IporpaMMbl.

4.1. OcHoBHas 1uTeparypa
1. TIpubops u ycrpoiictea CBY, KBU u I'BY auana3oHoB: Yue6Hoe rocobue / Cokososa XK. M.
- 2012. 283 c. [DOnekrtpoHHbii pecypc] - Pexum pgocrtyna: http://edu.tusur.ru/publications/634,
CBOOOZHBIM.

4.2. lonoHUTe/IbHAA IMTepaTrypa

1. YcrpoiictBa CBY u aHTeHHBI: YueOHUK 115 By30B/ I.M. BockpeceHckuit u ap. — M.: Paguo-
TexHuKa, 2006. — 375c. (Hamuuue B 6ubmoreke TYCYP - 20 3K3.)

2. PamuousmepurenbHas armaparypa CBY u KBY. Y3noBasi u anemeHTHas 0a3bl / TIof, pef.: A.
M. KygpsiBueBa. — M.: Paguorextuka, 2006. — 205 ¢ (Hamuue B 6ubmoreke TYCYP - 20 3k3.)

3. CBepXIIMPOKONOI0CHbIE MUKPOBOJIHOBLIE ycTpoicTBa / iof ped. A. I1. Kpenwuikoro, B. II.
MeijaHoBa. — M.: Paguo u cBsi3b, 2001. — 560 c. (Haauuue B 6ubmioteke TYCYP - 33 3k3.)

4. Ca3onoB I.M. AHreHHbI U ycTpoiictBa CBU: YuebHUK i By30B. — M.: Bpicias mikosa,
1988. — 432c. (Hanuune B 6ubmoreke TYCYP - 17 3k3.)

5. ®pagun A.3. AHTeHHO-(buUJepHble ycTpoicTtBa. — M.: CBsizb, 1977. — 440c. (Hamuuue B
oubmioreke TYCYP - 17 3k3.)

4.3. YueOHO-MeTOANYeCKOe M0Co0He U MPOorpaMMHoOe odecrieueHne

1. MWCCIEOOBAHUWE SJIEMEHTOB BOJ/JIHOBOJHOI'O TPAKTA N COITIACOBAHUE
COITPOTUBJIEHUI HAT'PY30K: PykoBogcTBO K nabopatopHoii pabote / Cokonosa XK. M. - 2011. 17
C. [DnekTpoHHbIN pecypc] - Pexkum goctyma: http://edu.tusur.ru/publications/132, cBO60OAHBIM.

2. UCCJIEJOBAHUWE OFBEMHOI'O PESOHATOPA: PykoBogcTBO K naboparopHoii pabore /
IMTagycoBa E. B., CokonoBa K. M. - 2011. 18 c. [DOnekTpoHHbIM pecypc] - Pexum goctymna:
http://edu.tusur.ru/publications/131, cBob6oHBII.

3. UWccnenoBanve ¢eppuUTOBBIX BeHTW/IeH U LMPKY/IATOPOB: PykoBOACTBO K sabopaTopHOM
pabore / Tommn I T., Hukudopo A. H., ®areer A. B., 3amotpuHckuii B. A., Cokomora XK. M.,
IMagycosa E. B. - 2013. 27 c. [DOnekrpoHHeli pecypc] - Pexum  goctymna:
http://edu.tusur.ru/publications/3730, cBoOOAHBIIA.

4. CkansipHbIM aHanM3aTop TapameTpoB Liereii p2m: PykoBozacTBO K sabopatopHoii pabore /
lomwmu I. T., dareee A. B. - 2013. 47 c. [DnexkTtpoHHbli pecypc] - Pexum pgocryna:
http://edu.tusur.ru/publications/3729, cBo6oAHbIT.

5. UV3mepenue € U tgd nusMeKTpUUYeCKUX MaTepuasoB pe30HaTOPHbIM MeToZoM: PyKOBOJCTBO K
BBITIOJTHEHUIO TabopaTopHoii pabotsl / ToiuH I T, ®areeB A. B. - 2013. 18 c. [OnekrpoHHbIi pecypc] -
Pexxum gocryna: http://edu.tusur.ru/publications/3728, cBoG0AHBIH.

6. AmnTeHHbI U Puzepbl: COOpHUK 3afau ¢ hopmysnamu U petteHusimu / Tomd T T - 2012. 237
c. (YMII no npaktryeckum paboram) [DnekTpoHHbIHN pecypc]. - http://edu.tusur.ru/publications/2795

7. Ycrpoiictrea CBY wu aHTeHHbI: y4eOHO-MeToJuueckKoe TiocobuWe TIO OpraHu3alUu
camocTosTesibHOM pabotel crygeHToB / TommnH I T - 2010. 42 c. [OnekTpoHHBIN pecypc] - Pexum
noctyma: http://edu.tusur.ru/publications/7, cBo6oAHbI.

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE U NMOUCKOBbIE€ CUCTEMBI
1.  http://www.cst.com
2. http://www.keysight.com
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