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1. IEJIM ¥ 3AJJAYY OCBOEHUS U CIIATIIAHBI

1.1. Henbo ocBOeHHS] JMCHUILUIMHBI SIBJISIETCS MH3Y4YEHUE OCHOB IPOEKTUPOBAHUS
paavoONpPUEMHBIX YCTPOMCTB COBPEMEHHON paguoaieKTpoHHO! annapatypel CBY auanasona.

1.2. 3agauu ocBOEHUS TUCUMILITHHBI (MOTYJIs1):

— MH3YUYCHHUC CXCMOTCXHUYCCKUX, KOHCTPYKTUBHBIX n TCXHOJIOTHYCCKHUX peHJGHI/IfI,
HCIIOJIB3YEMBIX IIPpHU IMOCTPOCHHUHN COBPEMCHHBIX PAaAUOIIPHEMHBIX YCTPOI;'ICTB B BOJIHOBOJHOM,
MHKPOITIOJIOCKOBOM U I‘I/I6pI/II[HOM HCIIOJIHCHUIX,

— O3HaKOMJICHHE C COBPEMCHHBIMU U IEPCIECKTUBHBIMH o6pa3uaMH HOJIYHPOBO,Z[HHKOBOI;'I
3J'I€KTpOHHOI71 KOMITIOHEHTHOH 0a3bl ACOUMETPOBOro, CaHTUMETPOBOTO W MHIUIMMETPOBOIO
JAWara3oHOB JJIMH BOJIH,

— OCBOCHHUC MCTOAOB CXECMOTCXHUYCCKOI'O U JICKTPOANHAMUYCCKOI'O aHaJIn3a, a TaKXKC I1apa-
MCTPUYICCKOI'O CHHTC3a CBY Heneu PaauoOIIPpUEMHBIX TPAKTOB, B TOM 4YHCJIC C UCIIOJIb30BAHHUEM CO-
BPEMCHHBIX CUCTEM aBTOMATU3UPOBAHHOI'O IIPOCKTUPOBAHUA,

— YACHCHHUC (I)YHI[aMCHTaJ'ILHHX OFpaHI/I‘IeHI/Iﬁ Ha JOCTHIXHUMbBIC TCXHUYCCKUC XAPAKTCPUCTUKHU
COBPEMCHHLBIX PAIUOCHUCTCM, HAJIAraCMbIX I'COMCTPHUYCCKHMH pasMCpaMu 3JICMCHTOB IIPUCMHBIX
TPAKTOB, IMOIPCIIHOCTAMUA HU3TOTOBJICHHUA HUX DJICMCHTOB, a4 TAKIKC TpC6OBaHI/IﬂMI/I K BBI6paHHOMy
Auara3oHy U NUpUHE pa60qeﬁ II0JIO0CHI 4aCTOT.

2. MECTO JUCHHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOI' PAMMBI

VYueOnas gucuumiuHa «IIpuemnsie ycrpoiictBa CBY nuana3zoHa» BKIIIOUEHA B NEpEeUYEHb
JUCLUIUIMH BapuaTUBHOM 4YacTH ((popMupyeMol ydyaCTHHKaMU OOpa30BaTENIbHBIX OTHOIIEHHN),
onpeaenstonuii HanpasiaeHHocTh OII. JluciumuinHaa peanusyeTcst B COOTBETCTBUU € TPeOOBaHUSIMU
dI'0C, OII BO n VII.

JucnumimHa 6a3upyeTcss Ha ClEeNYIOIMX IUCHUIUIMHAX: «PaauoTeXHMYecKue Lenu u
CUTHAJIBD», «CXEMOTEXHUKA aHAJIOTOBBIX AIEKTPOHHBIX YCTPOHCTBY», «OCHOBBI TEXHUKH PAAHOIPH-
emay, «MukpoanektponHsle ycrpoiictBa CBU», «MuTterpansuas CBY cxemoTexHuka» B 00bEME
porpamMMsl OakanaBpHara.

Pe3ynbpTaThl 00y4eHus, MOITy4YeHHbIE TIPU OCBOCHUM JMCLUIUIMHBI, HEOOXOIUMBI IIPU BbI-
MTOJIHEHUU BBIITYCKHOM KBaNIM(PUKAITMOHHON pabOTHI.

3. KOMIIETEHIIMHX OBYYAIOIIETOCs1l, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUSA JUCTIAITJIMHBI

3.1. IIporecc M3yvYeHHUs TUCIUATLIMHBI (MOJIYJISI) HAINpaBJIeH Ha (OPMUPOBAHUE JICMCHTOB
ClIleAYIOMUX obuenpodeccuoHanbHbIX KomnereHui B coorserctBuu ¢ OIIOII BO no nanpasie-
Huro 11.04.01 «PaguoTexHuKa:

ITKC-1 CnocobeH mpoBOJIUTH Hay4yHbIE HCCiIeq0oBaHUs B oOpactu ycrpoiictB CBY u aH-
TEHH, OCYIIECTBIIATh aHAJIM3 U CUCTEMATH3AII0 HayYHO-TEXHUYECKOW MH(POpPMAIUH 110 TEME Ija-
HUPYEMBIX UCCIICOBAHNH;

I[MKC-2 Crioco0eH BBIMIOTHATh MaTeMaTudeckoe Moaenupoanue ycrpoiicte CBY u anTenH
C LEJIBIO aHAJM3a U ONTHMHU3ALUU UX NTapaMEeTPOB C MCIIOJIb30BaHUEM pa3pabOTaHHBIX U MPOrpam-
MHO PEAIM30BAaHHBIX AJITOPUTMOB PELICHUS 3a7]a4 HA OCHOBE COBPEMEHHBIX SI3bIKOB MPOIPAMMHUPO-
BaHUs WM UMEIOLMXCS CPEACTB UCCIIEI0BAHMsI, BKIIIOYasl CTaHAAPTHBIE MTaKEThl IPUKIIAIHBIX MIPO-
IPaMM.

dopmMupoBaHUEe yKa3aHHBIX KOMIETEHINH pa3MeleHo B Tadbuure 1.



Tabnuua 1 — ®opMupoBaHre KOMIETEHIMH JUCIUTUIMHAME

HanmenoBanue
JTUCHIUTUIAH, (QOPMHUPYIOIINX
KOMITETEHIIHATO
COBMECTHO

CemecTps! OPMUPOBAHUS KOMIIETEHINH TUCIUTLTHHAMHA

IIKC-1

Teopus u mexuuxa CBY usmepenuil

Mamemamuueckoe MoOdenuposarue
CBY uzmepenuii

Mamemamuueckue memoobl RPUKIAO-
HOU 2JIeKMPOOUHAMUKU

CBY mukpoanekmpouuxa

Aemomamuzuposannoe  npoeKMupo8a-
nue B4 u CBY ycmpoticme

Texnonozus npou3z600cmea CBY
ycmpoucmes

Ipobnemvl npoexmuposanua aHmeHHbIX
cucmem MUILIUMEMPO8O20 OUANA30HA

Cospemennvie anmentvle ycmpoucmeaa

IIpoexmuposanue npuemo-nepeoaroujux
MOOYell MULIUMEMPOBO20 OUANA30HA

Paouonoxayuonnvle cucmemvl 6audicHe-
20 Oelicmsus MULIUMempo8o2o ouana-
30HA

Paouonpuemmnvie ycmpoiicmea CBY

9Jl€Kmp0M612HumHa}Z COBMEeCmuUmMocnto

HOMEXOC)’CIWMW@HHOCmb paduocucmeM

IIKC-2

Teopust u mexnuxa CBY usmepenuti

Mamemamuueckoe MoOenupoganue
CBY uzmepenuii

COBpeMeHHble mexHoaocuu npocpammu-
poeanus

Aemomamuszuposannoe  npoeKmMuposa-
nue B4 u CBY ycmpoticme

Texnonoeus npou3zeo0cmed CBY
ycmpoucmes

CBY muxposnexmponuxa

IIpobremvl npoexmuposanust aHMeHHbIX
cucmem MULIUMEMpPO8020 OUANA30Hd

Cospemennvie anmenHble Yycmpoucmea

Tpoexmuposanue npuemo-nepeoaomjux
MOOYel MUATUMEMPOBO20 OUANA30HA

Paouonokayuonnvie cucmemvl OIUdICHe-
20 Oelcmeusi MULIUMEmpoB8o20 Ouana-
30HA

Paouonpuemnvie ycmpoiicmea CBY




3.2. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB oﬁyqem/m Mo THCHUIIJIMHE, COOTHECCHHBIX C IVIAHUPYEMBIMH peE3yJibTaTaMHd OCBOCHUA OIL

Tabnuma 2 — Ilepedyensb naaHUPyeMbIX pe3ybTaTOB 00yUEHUS MO JUCHMILTUHE, COOTHECEHHBIX C IJITAHUPYEMbIMU Pe3yIbTaTaMU OCBOCHUS

Koa u HaumMeHoBaHue
KOMIIETEHIUH

Koa u HauMeHoBaHune

HHIMKATOPA 0CTHIKE-

HHUSA KOMIIETCHIIHHU

IInanupyemble pe3yJbTaThl 00y4eHHsI 110 JHCHUILIMHE

OueHoYHBIE CPeACTBA

Texkyuiero IIpomesxyTouHoM
KOHTPOJIst aTTecTallnu

[IKC-1. Crioco6er npoBo-
JTUTH HAayYHEIC UCCIICA0BA-
HUS B 00J71aCTH YCTPOWCTB
CBUY u aHTEHH, OCYILECTB-
JSITh aHAIIU3 M CUCTEMaTH-
3110 HAYYHO-TEXHUYECKOU
uH(opMaLuK Mo TeMe Iuia-
HHUPYEMBIX HCCIIEIOBAHUIM

HIIKC-1.2. Pa3zpaba-
TBIBA€T CTPATETHH U
METOJIOJIOTHH HCCIIe-
JIOBaHMS YCTPOHCTB
CBU u anrtenH, pabo-
TaeT ¢ 3KCIIIyaTallluoOH-
HOM JOKYMEHTauuei
M0 TEXHUYECKOMY 00-
CITy>KHUBaHHIO Paino-
AJIEKTPOHHBIX KOM-
TUICKCOB.

3HaTh:

- COBPEMCHHYIO Y3J10-
BYIO H DIIEMEHTHYIO
0a3y, 3aKOHOMEpPHO-
CTU U OCHOBHBIC
HaHpaBHeHHﬂ pa3BI/I-
THUA HpI/IeMHLIX
yctpoiicts CBY-
avara3soHa U TCXHUKAU
CBU B 1iesiom, T€0pHI0
1 TIPAKTHKY JKCILTya-
TaIH PaTHOdIICK-
TPOHHBIX KOMITJICKCOB.

Ymern:

- IPOU3BOTUTH ITOUCK
HayYHO-TEXHUIECKOH
uHpOpMAaIuH 11 000c-
HOBaHHOTO BhIOOpaA TEX-
HHYECKOTO PELICHHS,
paborath ¢ dKCILTyaTa-
LIUOHHOU JTOKYMEHTALIH-
€l 110 TEXHUYECKOMY
00CITy)KUBaHUIO PaINO-
ANEKTPOHHBIX KOMILICK-
COB.

Baaagern:

- HaBBIKAMHU CPABHUTEIb-
HOTO aHaJIN3a Pa3IHIHBIX
CXEeM U KOHCTPYKIHH MpH-

eMHbIX ycTpoiicts CBU-
Jiana3oHa, HaBBIKaMU

YCTpaHEHUs HEUCIIPABHO-

CTel, BOHUKIIHUX B IIPO-
LECCE DKCILTyaTalluy Pa-
JIUO3JIEKTPOHHBIX KOM-
IJIEKCOB.

OtueTs! o mabo- | Bompocs! st yer-
patopHbIM pabo- | HOTrO cobecenoBa-
Tam HUSL: OMIIETHI

TIKC-2. Cioco6eH BBIIOI-
HSITh MaTEMATHYECKOE MO-
JIeNMpOBaHKUE yCTPOICTB
CBUY u aHTEHH C LIEJIBIO
aHaJIM3a U ONTHUMHU3AIMH UX
MapaMeTpoB C UCIOJIH30Ba-
HUEM pa3pabOTaHHBIX U
MPOrpaMMHO peaTn30BaH-
HBIX JITOPUTMOB PELICHHUS
3aJla4 Ha OCHOBE COBPEMEH-
HBIX SI3bIKOB TIPOTPaMMUPO-
BaHUS WIIH UMEIOITUXCS
CpEJICTB UCCIICOBAHMUS,
BKJTIOUAsi CTAaHAAPTHBIE TIa-
KEThI MPUKJIITHBIX TTPO-
TpamMMm

UIIKC-2.2. ®opmynu-
pYeT U pemraer 3aaaqm,
HCTIONIB3YEeT MaTeMaTH-
YECKUH anmapar v 4uc-
JICHHBIE METOMBI JIJIS
aHalu3a, CHHTE3a U
MOJICITUPOBAHUS
ycrpoiicte CBY u aH-
TEHH, OCYILLECTBISIET
aHanM3 HQGopManuu o
KavyecTBe (pyHKIIMOHU-
pOBaHUs POrpaMMHO-
ro obecrieyeHus pa-
JIUODIIEKTPOHHBIX KOM-
TUIEKCOB.

3HaTh:

- BO3MOXHOCTH CO-
BpeMEHHI)IX CUCTEM
aBTOMaTI/IBI/IpOBaHHOFO
MPOEKTUPOBAHUS pa-
JTIMORJIEKTPOHHOH arl-
mapatypst CBY-
JMaIa3oHa.

Ymers:

- IPOU3BOJUTE C YYETOM
3aJaHHbIX TCXHUYCCKUX
TpeboBaHu# pa3paboTKy
MIPUHIUITHAIIBHBIX CXEM
1 Y3JI0B PaJHONPHEM-
HBIX ycTpoiicts CBU-
JIMara3oHa ¢ HCIOJIb30-
BaHUEM CPEJICTB KOM-
MBIOTEPHOTO TIPOEKTH-
POBaHMs, TPOU3BOAUTD
3aMEHy OTBETCTBEHHBIX
Y3JIOB U 2JIEMEHTOB pa-
JTUOAIIEKTPOHHBIX KOM-
TUIEKCOB.

Baaagern:

- OCHOBHBIMH HaBbIKAMH
CXEMOTEXHUYECKOTO U
ANIEKTPOANHAMHIYECKOTO
MOJICTUPOBAHMSA [IPHEM-
HBIX ycTpoiicts CBU-
JTMara3oHa U IpOTeKaro-
HIUX B HUX IIPOIIECCOB C
UCTIONBb30BaHUEM UMEIO-

LIUXCS CPEJICTB UCCIIE0-
BaHUI, BKIIFOYast yHUBEP-
CaJbHbIE U CIIELUATU3UPO-
BaHHbIC MMAKETHI PUKIIAJI-

HBIX TIPOTPaMM.

Oruersl 110 1a60-
patopHbIM pado-
TaM

Bormpocs! s ycT-
HOro codeceoBa-
HHUSA: OMIIETHI




4. CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHBbI

4.1. PacnpenejieHue TPYA0EMKOCTH JUCHUIIMHBI 10 BHIaM padoT Mo ceMecTpam

OO6mas TpyA0EMKOCTh AUCIUIUIMHBI COCTaBIsET 4 3aueTHbIX enuHullbl win 144 yaca,
pacrnpeesieHie YacoB 1O BUIaM padOT U ceMecTpaM MPEACTaBICHO B TaOIHIlE 3.

Ta6muma 3 — Pacnipenenenne Tpy10€MKOCTH TUCIUILIMHBI 10 BUJIaM paboT MO ceMecTpam

TpynoémkocTh B
. yac
Bup yueOHoii padoTbl Beero
3 cem.
yac.
®opmMaT u3yyeHHus! JUCIUATLUIHHBI OYHasl
OO01mast Tpy10€MKOCTb JUCLUILINHBI 110 Y4eOHOMY IUIaHy 144 144
1. KonrakTHas padora: 59 59
1.1.AynuTopHasi paboTa, B TOM 4ncJe: 51 51
3aHATHUA JEeKIUOHHOTO THNa (JI) 17 17
3aHATHs ceMuHapckoro tuna (I13-ceMuHapsl, MPaKT. 3aHATHUS U JIp.) 17 17
naboparopusie padboTsl (JIP) 17 17
1.2.BHeayaiuTOpHasi, B TOM YHcJe 8 8
KypcoBas padora (KP) (koHcynbTanus, 3amuTra) 3 3
TEKYIIMH KOHTPOJb, KOHCYJIbTAI[MH M0 AUCIUIIIINHE S) S)
KOHTaKTHas paboTa Ha mpoMexyTouyHoM KoHTpose (KPA) - -
2. CamocrosiTeannasi paéora (CPC) 58 58
KypcoBas padora (KP) (moaroroska) 10 10
CaMOCTOSITEJIbHOE U3YUYECHHE PA3/IesIOB, CAMOIIOATOTOBKA (TTpopaboTKa U 10+ 48 48
BTOpPEHME JICKIIMOHHOTO MaTepuana U Marepuana y4eOHHUKOB M y4eOHBIX
110coOMii, MOArOTOBKA K JAOOPATOPHBIM M MPAKTUYECKUM 3aHSATHSIM)
IloaroroBka K 3x3ameHy (KOHTPOJIb) 27 27




4.2. Coaep:kanue AUCUUILTUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tabnuna 4 — ConeprkaHue AUCIMUILTUHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

Ilnanupyembie Buabl yue6Hoii padoThl
(KOHTpOJIMpYeMBbIe) KonrakrHas padora % Haumenosanue
Pe3yIbTaThl . :% . . % E g HCII0JIb3yeMBbIX HanmenoBanmue
OCBOCHHSI: HanMeHOBaHHe PAYIEIoB, TeM g Z g § g E E 5 Bua CPC AKTHUBHbIX H paspab6oTanHOro
koa YK; OIIK; IIK E’ S = > ;‘ R HHTEePaKTHBHBIX DJIeKTPOHHOTO0 Kypca
U MHIHKATOPBI g § é £ & 5 g 6 00pa3zoBaTeIbHBIX (TPyIOeMKOCTh B Yacax)
OCTHKCHUS é S g s = = S ~ TEXHOJIOTHil
KOMIIeTeHIu i = E” o0&
3 CEMECTP
Pasnen 1. Beenenue B crienikypc
Tema 1.1. OCHOBHBIE IOHATHS [Ipe3enTanuu ¢ ucnoJib-
IToxroroBka K 30BaHHUEM PA3TTMYHBIX
05 JIEKIUAM BCIIOMOTATEIBHBIX
! [6.1.1], [6.3.4], CPE/ICTB: JOCKH, KHHT,
[6.3.5] KOMITBIOTEPOB, UPPOBBIX
IIPOEKTOPOB H T.II.
Tema 1.2. yHKMY paguonpu- [Ipe3enTanuu ¢ ucnob-
eMHbIX ycTpoiicts CBY nuanaso- IToaroroBka k 30BaHUEM PA3IUYHBIX
Ha B COCTaBC PAAUOTEXHUYCCKUX 05 JEKIUSAM BCIIOMOTaTeJIbHBIX
TICK-1 CHUCTEM Pa3JIMYHOTO HA3HAYCHUS ! [6.1.2], [6.1.3], CPE/ICTB: JOCKH, KHHT,
(UTIKC-1.2) [6.2.6] KOMIIBIOTEPOB, IIH(PPOBBIX
TICK-2 MIPOEKTOPOB | T.II.
(UTIKC-2.2) Tema 1.3. OcobeHHoctn mpuema ToaroTosKa K [Ipe3eHTanmy ¢ NCHOIH-
CHUTHAJIOB B pa3IMYHBIX IHAIa30- [ 30BaHUEM PA3TTMIHBIX
HaxX 9acToT 05 [6.1.2], [6.1.4], BCHOMOIjaTeJ'II)HBIX
[6.2.6]. [6.3.4]. CPEICTB: JOCKHU, KHHT,
[6.3.5] KOMITBIOTEPOB, IU(PPOBBIX
IIPOEKTOPOB U T.IL.
CamocrosiTe1bHast padoTa mo 20 [6.3.3]
ocBOoeHHnI0 1 pa3nena:
Hroro mo 1 paznery 15 - — 2,0




ILnanupyemsle

Buabl yueOHoi padoThl

(KOHTpOJIMpPYeMbIe) KonrakTHas padora - HanmenoBanue
pe3yabTarThl o % o g o g é g HUCIOJBb3yEMbIX HaumenoBanme
OCBOCHMHSA: HanmeHOBaRHE PA3IENIOB, TeM g 2 s § ?1“ S EF Bux CPC AKTHBHBIX U pa3pabdoTaHHOTO
kox YK; OIIK; 1K E“ E = = g N HHTEePaKTHBHBIX DJIeKTPOHHOTO Kypca
1 HHIHKATOPBI g = é = § g 6 00pa3oBaTeIbHBIX (TpyZOEMKOCTh B Hacax)
JOCTUKEHUS é S s a = = S ~ TeXHOJIOTHii
KOMITeTeH M it = = IeR-
Pa3znes 2. CTpyKTypHBIE CXEMBI M OCHOBHBIE TEXHHUYECKHE XapaKTEPUCTHKH NPHUEMHBIX ycTporictB CBY-nnamazona
[Tpe3eHTanmu ¢ UCTIONb-
Tema 2.1. CTpyKTypHBIE CXEMBI U IoAroToBKa K 30BAHUEM PA3NUYHBIX
OCHOBHbIE TEXHIECKHE XapaKTe- 05 HeKLIAM BCIIOMOTaTEIbHBIX
PUCTHKH TIPHEMHBIX YCTPOMCTB [6.1.2], [6.1.3] CPEACTB: JOCKH, KHHT,
CBY-nuanazona ' KOMIBIOTEPOB, MH(YPOBBIX
MIPOEKTOPOB H T.IN.
[Tpe3eHTanmu ¢ UCTIONb-
Tema 2.2. OcHOBHBIE 3Tambl | IMoaroTosKa K 30BAHUEM PA3IUYHBIX
0COOEHHOCTH IpoIecca MPOEKTH- 05 HEKIIM BCIIOMOTaTeIbHBIX
TICK-1 pOBaHMSI TPHUEMHBIX YCTPOICTB ' [6.1.2], [6.1.3] CpEICTB: JOCKH, KHUT,
(UIIKC-1.2) CBY-nuana3ona R KOMITBIOTEPOB, IUPPOBBIX
[CK-2 IIPOEKTOPOB | T.II.
(UTIKC-2.2) IpakTuueckoe 3anaTue 1.
Pacuer ko3¢ dunmenra ycuneHus Tnckycens (obeyxcnHe
TMHCHHOTO TPAKTA [PHEMHIKA | [Moaroroska k pemeHus 3aa4, BBIIOJ-
orpeJieTIeHue HEOOXOANMOCTH
2,0 113 HEHHBIX CTYACHTOM Yy
BBeneHust APY. Pacnipenenenue [6.1.2], [6.1.3] J1oCKH):
yCuIIeHHs M N30MpaTeNIbHOCTH 110 e R <<M03FO’BOI71 HrTypM»
CBU TpakTy NpHeMHOT0 yCTpOi- '
CTBa
CamocTosiTe1bHast padoTa no 30 [6.3.3]
OCBOEHHIO 2 pa3iesia; ' o
Hroro no 2 pazneny 1,0 — 2,0 3,0
Pa3gen 3. IllymoBrIe cBoiicTBa IpHEeMHBIX ycTpoiictB CBU-amanazona
[CK-1 [IpesenTaruu ¢ UCHOJIb-
(UIIKC-1.2) Tema 3.1. BHyTpeHHMNE ITyMBI ?;(HFOTOBKa K SOBAHMCM pa3THIHEIX
. LHSIM BCIIOMOTaTEIbHBIX
[ICK-2 JIMHEHHOT'O TPAaKTa MPEMHOTO 0,5 [6.1.2], [6.1.3] )
(UIIKC-2.2) ycrpoiictea CBU-nuanaszona - CPCACTB: MOCKH, KHHT,

[6.2.2], [6.2.5]

KOMITBIOTEPOB, TU(HPOBBIX
MIPOCKTOPOB U T.II.




ILnanupyemsle

Buabl yueOHoi padoThl

(KOHTpOJIMPYyeMBIe) KonTtakTHas paGoTa - HanmenoBanue
pe3yabTarThl o % o g o % E g HUCIOJBb3yEMbIX HaumenoBanme
OCBOEHUS: HanmeHOBaRHE PA3IENIOB, TeM g z s § g E gi 5 Bux CPC AKTHUBHBIX U pa3paGoTaHHOro
kox YK; OIIK; 1K E“ E = > ;“ N HHTEPAKTHBHBIX DJIeKTPOHHOTO Kypca
1 HHIAKATOPBI g & é = § g 6 00pa3oBaTeIbHBIX (TPyIOeMKOCTh B Hacax)
JOCTUKEHUS é S s a = = S ~ TeXHOJIOTHii
KOMITeTeH M it = = IeR-
[Ipe3eHTanMu ¢ UCHIOTH-
I[oxaroroBka k 30BaHUEM Pa3IIMIHBIX
Tema 3.2. IllymoBBIe XapakTepu- 05 JICKIASM BCIIOMOTATEILHBIX
CTHKHU JINHEHHOTO TPaKTa ! [6.1.2], [6.1.3], CPE/ICTB: JOCKH, KHHT,
[6.2.5] KOMITBIOTEPOB, UPPOBBIX
MIPOEKTOPOB U T.II.
[Ipe3eHTanMu ¢ UCHIOIH-
Tema 3.3. CBs3p IIYyMOBBIX Xa- IToaroroBka k 30BAHUEM PA3IUYHBIX
PaKTEpPUCTHK C YyBCTBUTEJIBHO- 05 JEKLUSIM BCIIOMOTaTEIbHBIX
CThIO  NIPUEMHOTO  YCTpOMcTBa ' [6.1.2], [6.1.3], CPE/CTB: JOCKH, KHHT,
CBY-nuana3ona [6.2.5] KOMITBIOTEPOB, IUPPOBBIX
MPOEKTOPOB H T.I1.
IIpakTuyeckoe 3ansaTHE 2.
[CK-1 Pacuer mymoBbIx XapaKTepUCTHK I (06
TPaKTa MPUEMHOTO YCTPOUCTBA ruckyccus (o0cykaeHne
gg—gfg "1.2) CBUY no myMoBBIM XapakTepu- 20 ggﬂrOTOBKa K pelieHys 3a1a4, BbIIOJI-
CTHKaM OTJIEIBHBIX COCTABIISIIO- , HEHHBIX CTYACHTOM
(MTIKC-2.2) X QYHKIIMOHAIBHBIX Y3JI0B. [gég]’ [6.1.3], JIOCKH); 8 Y
Oo0ecrieueHne 4yBCTBUTEILHOCTH [6.2.5] «MO3TOBOH HITYpM».
CBU mpuemMHHKa IPH 3aJaHHOM
COOTHOIIIEHUH CHTHAJ/IITYM
CamocrosiTesbHasi padoTa no 40 [6.3.3]
0CBOEHHIO 3 pa3nea: ' -
Hroro no 3 pazgeny 15 - 2,0 4.0
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ILnanupyemsle

Buabl yueOHoi padoThl

(KOHTpOJIMPYyeMBIe) KonTtakTHas paGoTa - HaumeHnoBanue
<
pe3yabTarThl o o E E o HUCIOJBb3yEMbIX HaumenoBanme
= a @ = <2 =
BOCHHST: « = g2 |5 AKTHUBHBIX U a3pa00TaHHOI0
0cBOC HaumeHnoBaHnue pa3aesioB, TeM = E = g " RS e Bug CPC pasp
kox YK; OIIK; 1K = S = € |85 o HHTEPAKTHBHBIX DJIEKTPOHHOT0 Kypca
= = =
1 HHIAKATOPBI § §.. g > = § s 6 00pa3oBaTeIbHBIX (TPyIOeMKOCTh B Hacax)
=) .
JMOCTUIKECHUS é lg g g § § § ~ TEXHOJIOTUH
KOMITeTeH M it = = IeR-
Pasgen 4. BHenmHne moMexyu U METOABI 3aIUTHI OT HUX
IIpeseHTanuu ¢ KCIOIb-
Tema 4.1. VCTOYHMKH BHEIIHHUX P 1
TToaroroBska k 30BaHUEM Pa3IIMIHBIX
ITOMeX, 0COOCHHOCTH UX TPOSBIIC-
JIEKIIASIM BCIIOMOTaTEIbHBIX
HUS B pa3iIW4YHBIX YaCTOTHBIX 0,5
[6.1.2], [6.3.4], CPE/ICTB: JOCKH, KHHT,
JMara3oHax U METOABI OOpBOBI C
i [6.3.5] KOMITBIOTEPOB, UPPOBBIX
I[ICK-1 IIPOEKTOPOB U T.IL
UIIKC-1.2 IIpeseHTanuu ¢ UCIOIb-
( ) Tema 4.2. lcnonbp3oBaHue aM- P 1
TICK-2 IUTMTYJHBIX  OTpaHUYMTEICH B IloaroToBka k 3OBAHHCM PasTHIHRIX
(UTIKC-2.2) YA P . A BCIIOMOTaTeIbHBIX
KayecTBE 3alllUTHBIX YCTPOUCTB 0,5 JIEKIUSAM
CPEICTB: JOCKHU, KHHT,
BXOJ/IHBIX KacKaJOB IPHUEMHUKOB [6.1.1], [6.1.2]
CBY KOMITBIOTEPOB, IU(POBBIX
MIPOSKTOPOB | T.II.
CamocrosiTesbHasi padoTa no 30 [6.3.3]
0CBOEHHIO 4 pa3neia; ' -
Hroro no 4 pa3ueny 1,0 - — 3,0
Pasnen S. Bxongusie ycrpoiictBa CBY auama3ona
Tema 5.1. TunoBble NPUHLHUIHU- [Ipe3enTanuu ¢ ucnoib-
QIBHBIC  JJICKTPUYCCKUE CXEMBI TloaroroBka k 30BaHHEM Pa3ITMIHBIX
BXOIHBIX Lemnei MIPUEMHBIX JICKIUSAM BCIIOMOTaTeNbHBIX
N 0,5
yerpoiicte CBY nnanasona, oco- [6.1.2], [6.1.3], CPEZCTB: JOCKH, KHHT,
MCK-1 OEHHOCTM UX KOHCTPYKTHBHOTO [6.1.4], [6.2.3], KOMITBIOTEPOB, IU(PPOBBIX
HCIIOIHEHUS MIPOEKTOPOB U T.II.
(UTTKC-1.2) Kp D o6
TIBIH cTOJ (0OCY:KIE-
[ICK-2 PYT. VKA
HHE MOIYYEHHBIX PE3YJlb-
(UTIKC-2.2) i pesy
TaToB, UX COOTBETCTBUE
Tema 5.2. Kosddumment mryma Toarotoska k H3y4aeMbIM 3aKOHaM
- Y 0,5 JIEKIIUSAM i ’

BII 1 MmeTo/bI €ro yMEeHbIICHUS

[6.1.2], [6.1.3]

OLIEHKA TOYHOCTH JKCIIe-
pUMEHTA).

11



ILnanupyemsle

Buabl yueOHoi padoThl

(KOHTpOIMpYeMBbIe) KonTtakTHas paGoTa - HanmenoBanue
pe3yJbTarhl o % o g o % E g HUCIOJBb3yEMbIX HaumeHnoBanue
OCBOEHMS: HanmeHOBaRHE PA3IENIOB, TeM = = s § ?;“ § E 5 Bux CPC AKTHUBHBIX U pa3pabdoTaHHOTO
ko1 YK; OIIK; IIK E“ E 5 E ; 550 HHTEPAKTHBHBIX DJIeKTPOHHOI0 Kypca
1 HHIAKATOPBI g & é = § g 6 00pa3oBaTeIbHBIX (TpymOeMKOCTh B Hacax)
JOCTUKEHUS é S s a = = S ~ TeXHOJIOTHii
KOMIEeTeHIH i = = ° |0 &
IIpakrnyeckoe 3anaTHe 3. IoaroToBKa K Juckyccus (o6cyxneHne
Pacuer ko3¢ dunuenra nryma m3 peLIeHusI 33124, BBIMOJ-
[ICK-1 BxonaHo# nenn CBY npuemHHKa. 2,0 [6.1.2], [6.1.3] HEHHBIX CTY/ICHTOM y
(UIIKC-1.2) CornacoBaHre BXOIHOW LIENH MO [6I1. 4]’ [6I2.3], IIOCKH);
[ICK-2 orymMam TR «MO3TOBOM HITYPMY.
(UIIKC-2.2) CamocrosiTeibHasi padoTa no 40 [6.3.3]
O0CBOEHHIO 5 pa3mena: ' o
HToro no 5 pazgeay 1,0 — 2,0 4.0
Pa3nen 6. unpTpyromme u cornacyromue nenu CBY
[pe3eHTaIMU C UCTIOIB-
TMoxroTosKa Kk 30BaHUEM Pa3IMYHBIX
Tema 6.1. OCHOBBI TEOpUU CHHTE- 05 O BCIIOMOTaTEIbHBIX
3a GUIBTPOB ' [6.1.1], [6.2.1] CPE/CTB: JOCKH, KHHT,
TR KOMIIBIOTEPOB, IIU(POBBIX
MPOEKTOPOB H T.I1.
IIpe3enTanuu ¢ uCNoJb-
Tema 6.2. [IpuMmeHeHue oTpe3KoB IToaroroBka k SOBAHMCM PaASIHIHBIX
[ICK-1 JUHAN TIepeadd s pean3aiui 0,5 JIEKLIUSAM BCHOMOITaTeHBHHX
(UITIKC-1.2) UIBTPOB [6.1.1], [6.2.1] | CPEACTB: AOCKH, KHHL,
[ICK-2 KOMITBIOTEPOB, IU(PPOBIX
(UTTKC-2.2) IIPOEKTOPOB H T.I1.
[Tpe3eHTanmu ¢ UCTIOIb-
30BaHHEM Pa3ITMIHBIX
BCIIOMOTaTeIbHBIX
Tema 6.3. Meroxs pacuera CBU IMoaroroBka K CPEACTB: JOCKH, KHHT,
(GWIBTPOB B  MHKPOIIOIIOCKOBOM 0,5 neKIM KOMIILIOTEPOB, HM(POBLIX

HUCIIOJTHCHU U

[6.1.1], [6.1.2],
[6.1.4]

IIPOEKTOPOB U T.II.

12



ILnanupyemsle

Buabl yueOHoi padoThl

(KOHTpOIMpYeMBbIe) KonrakrHas padora - HaunmeHnoBanmue
pe3yJbTaThl . ¢, ° % E g HCII0JIb3YyeMBbIX HaumeHoBanue
0CBOCHHIL: HaumeHnoBaHnue pa3aesioB, TeM g E g § S § E e Buag CPC AKTHBHbIX paspaoranHoro
kox YK; OIIK; 1K E“ E = > E“ 50 HHTEPAKTUBHBIX DJIEKTPOHHOTO Kypca
U MHIHKATOPBI 2 & é g & § g 6 00pa3oBaTeIbHBIX (TpymOeMKOCTh B Hacax)
JOCTUKEHUS é S s a = = S ~ TeXHOJIOTHii
KOMIEeTeHIH i = E° |0 &
[peseHTaIMK C UCTIONB-
Tema 6.4. OCHOBHBIE MeTOIBI IMoaroroBka K 30BaHUEM Pa3IUIHBIX
3KOITOJIOCHOTO COTJIACOBAaHUS 0,5 JeKIMAM BCTOMOTATEIILHBIX
z(/OMHHeKCHLIX — ' [6.1.1], [6.2.1], CPE/ICTB: JOCKH, KHHT,
[6.2.2] KOMITBIOTEPOB, UPPOBBIX
MPOEKTOPOB H T.I1.
[peseHTaIMK C UCTIONB-
Tema 6.5. IIupoxomnonocHoe co- IToaroroBka k 30BAHUEM PA3IUYHBIX
rJIaCOBaHHE  aKTHUBHBIX,  KOM- 05 JIEKIIUSAM BCIIOMOTaTEIbHBIX
IUIEKCHBIX U PE30HAHCHBIX Harpy- ' [6.1.1], [6.2.1], CPE/CTB: JOCKH, KHHT,
30K [6.2.2] KOMITBIOTEPOB, IUPPOBBIX
MIPOSKTOPOB | T.II.
IpakTuyeckoe 3aHaTHE 4.
MCK-1 Meroauka pacuera CBY ¢ub-
VTIKC-1.2) TPOB C YETBEPTHBOJIHOBBIMH PE30- Huckyccust (00cyxaeHue
i_[ CK-2 ' Hatopamu. Pacuer 35ieMeHTOB IMoaroroBka k pelIeHusl 33124, BBIO-
HHI& C-22 COTJIACOBAHUS B MHUKPOITOJIOCKO- 2,0 I3 HEHHBIX CTY/ICHTOM y
( -2.2) BOM HCIOJIHEHHH. MeToIrKa IIK- [6.1.1], [6.2.1] JTOCKH);
POKOIOJIOCHOT'O COTTIACOBAHUS «MO3TOBOM HITypM.
KOMIUIEKCHBIX Harpy30K Ha MPH-
Mepax
Kpyrusiit cton (o6cyxae-
Jlagoparopuas pagora 1. Ioaroroska K lel)ﬂonyquHng pe};ym)-
Pacuet n ontummzanust CBY mo-
HIOCHO-TIPONIYCKAIOMIIX (HIHTPOB 4,0 JIP TaToOB, UX COOTBETCTBHE
[6.1.1], [6.2.1] N3y4aeMbIM 3aKOHOMEP-
B MHKPOIOJIOCKOBOM HMCITOJHCHHUU HOCTSIM
CamocTosiTe1bHast padoTa no 50 [6.3.3]
O0CBOEHMIO 6 pa3zaena: ' o
Hroro no 6 pazneay 2,5 4,0 2,0 5,0

13



ILnanupyemsle

Buabl yueOHoi padoThl

(KOHTpOJIMPYyeMBIe) KonrakTHas padora - HanmenoBanue
pe3yJIbTaThI o ¢, ° % E g HCIO0JIb3YeMbIX HanmenoBanmue
0CBOCHHIL: HaumeHnoBaHnue pa3aesioB, TeM g E g § S § E e Buag CPC AKTHBHbIX paspaoranHoro
ko1 YK; OIIK; IIK E“ E 5 E ;“ 550 HHTEPAKTHBHBIX DJIeKTPOHHOI0 Kypca
1 HHIAKATOPBI g = é = § E 6 00pa3oBaTeIbHBIX (TPyIOeMKOCTh B Hacax)
JOCTUKEHUS é S s a = = S ~ TeXHOJIOTHii
KOMIEeTeHIH i = E° |0 &
Pa3gen 7. Yopasnstomue ycrpoiictea CBY
[Ipe3eHTanMu ¢ UCHIOIH-
Tema 7.1. Yerpoiictsa ynpasic- I[oxaroroBka k 30BaHUEM Pa3IIMIHBIX
His ammTy 0 H (asoii CBY 05 JICKIASM BCIIOMOTATEILHBIX
BN ——— [6.1.2], [6.1.4], CPE/ICTB: JOCKH, KHHT,
[6.2.1], [6.2.6] KOMITBIOTEPOB, UPPOBBIX
MIPOEKTOPOB M T.II.
[Ipe3eHTanMu ¢ UCHIOIH-
Tema 7.2. DnemenrtHas Ga3za Iuis IToxroroBka k 30BaHUEM PA3TTMYHBIX
KOHCTPYHUPOBaHHUSI  TBEPIOTEIIb- 05 JIEKLIUSIM BCIIOMOTaTeIbHBIX
HBIX  YIPaBISIONUX YCTPOWCTB ' [6.1.1], [6.1.2], CPE/CTB: JOCKH, KHHT,
CBY [6.2.6] KOMITBIOTEPOB, IUPPOBBIX
MPOEKTOPOB H T.I1.
MCK-1 Tema 7.3. OpnHORNIEMEHTHBIE W [Ipe3eHTanuu ¢ UCHOIH-
VTIKC-1.2) MHOT'03JIEMEHTHBIE  TBEPIOTEIIb- [Toaroroska k 30BaHUEM Pa3IMYHBIX
i’[ CK-2 ' HBIE OTKIIOYATEH U TepeKIrova- 05 JCKIASIM BCIIOMOTATEIBHBIX
WIIKC-2.2) TEJIH, ONTUMH3ALUS] TAPAMETPOB U ! [6.1.1], [6.1.2], CPE/ICTB: JOCKH, KHHT,
( ' 0COOCHHOCTH HX KOHCTPYKTHBHO- [6.2.6] KOMIBIOTEPOB, IH(YPOBBIX
T'O MCIIOJIHEHUS IIPOEKTOPOB H T.I1.
IpakTnyeckoe 3anaTHE 5. IMoaroroBka k Huckyccust (06cyxnenne
[MpoxoxaeHne MOy IHPOBaHHBIX 30 I3 peleHus 3aa4, BBIIOJ-
CUTHAJIOB uepe3 JINHEHHbIe U30u- ’ [6.1.1], [6.1.2], HEHHbBIX CTYJIEHTOM Y JIOC-
paTeabHbIC [IEIH. [6.2.6] KH); «MO3TOBO IITYPM.
ToaroTosKa K Kpyrasriii cton (o6cyxe-
JlaGopaTopHnas paGorta 2. P HUE MOJTyYSHHBIX Pe3yJib-
Uccnenosanne CBY OTKJIOYAIO- 4.0 [6.1.1], [6.1.2] TaTOB, UX COOTBETCTBUE
IUX YCTPOMCTB Ha P-I1-N quonax [6.2.6], ' HU3y4aeMbIM 3aKOHOMED-
HOCTSIM
CamocTosiTe1bHasi padoTa nmo 50 [6.3.3]
OCBOEHWH 7 pa3nmena: ‘ o
HTtoro no 7 pazneay 15 4,0 3,0 5,0
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ILnanupyemsle

Buabl yueOHoi padoThl

(KOHTpOJIMPYyeMBIe) KonTtakTHas paGoTa - HaumeHnoBanue
s
pe3yabTarThl o o E E o HUCIOJBb3yEMbIX HaumenoBanme
<9 2 @ = 9 =
BOCHHST: « = 28 |59 AKTHBHBIX H a3pa00TaHHOI0
0cBOC HaumeHnoBaHnue pa3aesioB, TeM = E = g " RS e Bug CPC pasp
kox YK; OIIK; 1K E“ S = > ;“ N HHTEPAKTHBHBIX DJIEKTPOHHOT0 Kypca
1 HHIAKATOPBI g §.. é = § s 6 00pa3oBaTeIbHBIX (TPyIOeMKOCTh B Hacax)
OCTHKEHHS é S5 g z § § < TEXHOJIOTMi
~ [ae)
KOMITeTeH M it = = O =
Pa3gen 8. Manomymsimmue ycmnurenn CBY mnamazona
[Ipe3eHTariuu ¢ UCIOJIb-
Tema 8.1. TunoBele npuHIMUIN- P 1
IToaroroBka k 30BaHUEM Pa3IIMIHBIX
QITbHBIC SJICKTPUIECKHE CXEMBI H
JICKIUSAM BCIIOMOTaTEeNbHBIX
KOHCTPYKTHUBHBIE 0COOCHHOCTH 0,5
[6.1.2], [6.2.2], CPE/ICTB: JOCKH, KHHT,
MTOJIOCOBBIX TPAH3UCTOPHBIX YCHU- [6.2.4] KOMITBIOTCPOB, LIH(BPOBHIX
nmreneit quanasona CBY - POB, P
MIPOEKTOPOB M T.IL.
[Ipe3eHTanMu ¢ UCHIOIH-
Tema 8.2. lcnons3oBanue ams IToxroroBka k 30BaHUEM PA3TTMYHBIX
aHaJu3a TPAH3UCTOPHBIX YCHUIIH- JIEKIUSAM BCIIOMOTaTENbHBIX
N 0,5
tenieit CBY cucTeMbl BOJIHOBBIX [6.1.2], [6.1.5], CPE/CTB: JOCKH, KHHT,
rapameTpoB [6.2.2] KOMITBIOTEPOB, IUPPOBBIX
MIPOSKTOPOB | T.II.
IIpe3eHTanuu ¢ UCIIOJb-
TCK-1 sop aHUC ; a3
. BaHHMEM Pa3IMYHbIX
(UIIKC-1.2) Tema 8.3. YCTOHYUBOCTD YCHITH- IToaroroBka K P
. BCIIOMOTaTENbHBIX
TICK-2 TeJeH, YCIOBHSI COTIIACOBAHMUS IO 0,5 JIEKITUSM CPEICTB: OCKIL, KHHT
(UIIKC-2.2) BXOJ1y U BBIXOJY [6.1.2], [6.2.2] P ’ ’ ’
KOMIBIOTEPOB, IH(YPOBBIX
MIPOSKTOPOB U T.II.
[Ipe3eHTanuu ¢ UCHOIb-
30BaHUEM PA3IUYHBIX
Tema 8.4. Pe:xMbI MUHHMAJIBLHO- IloaroToBka k P
BCIIOMOTaTENbHBIX
ro IIyMa U MaKCUMAaJIbHOTO yCH- 0,5 JIEKIUAM CPEIICTE: TOCKH, KHHT
JeHus [6.1.2], [6.2.2] PEACTB: » KHAT,
KOMIBIOTEPOB, IIH(YPOBBIX
ITPOSKTOPOB H T.II.
[Ipe3enTanuu ¢ uCHoJb-
7 30BAHUEM PA3JIMYHBIX
Tema 8.5. OnTMMHU3aIMOHHEIN ToAroToBKa K p
TIOIXOJT K 3aJja4e pacueTa mupo- BCIIOMOTaTENbHBIX
0,5 JICKITUSIM

KOITOJIOCHBIX YCHJINTEIbHBIX Kac-
KaJ0B

[6.1.2], [6.2.3]

CPE/ICTB: JOCKH, KHHT,
KOMITBIOTEPOB, IUPPOBIX
MPOEKTOPOB H T.I1.
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ILnanupyemsle

Buabl yueOHoi padoThl

(KOHTpOJIMPYyeMBIe) KonTtakTHas paGoTa = o HaumenoBanue
pe3yabTarThl o o E E o HUCIOJBb3yEMbIX HaumenoBanme
= a @ = <2 =
BOCHHST: s < 28 |52 AKTHUBHBIX U a3padoTaHHOTO
ocBoe HaumenoBanue pas3aenon, TemM 5 g = g5 |8 T Bug CPC pasp
kox YK; OIIK; 1K E“ S = > ;“ N HHTEPAKTHBHBIX DJIEKTPOHHOT0 Kypca
1 HHIAKATOPBI g § é = § s 6 00pa3oBaTeIbHBIX (TPyIOeMKOCTh B Hacax)
OCTHKEHHS é S5 g z § § < TEXHOJIOTMi
KOMITeTeH M it = = IeR-
IIpesenTanuu ¢ UCHOJIb-
N 30BaHHEM Pa3IHYHBIX
. OJITOTOBKA K
Tema 8.6. [lunamuueckuii nuana- 05 [— BCTIIOMOTaTENbHBIX
30H YCHITUTEISA ' [6.1.2], [6.2.2] CPEICTB: JOCKHU, KHHT,
AR KOMIBIOTEPOB, MH(YPOBBIX
MIPOSKTOPOB | T.II.
IpakTuyeckoe 3aHaTHE 6. IMoaroToBKa K Huckyccus (o6cyxaeHue
Pacuer cornacyromux neneu st €ILEHNUs 3a/1a4, BBIIOJI-
TICK-1 a0O0ThI CI/IJII/I”}FICJIL:HBIXHKaCKaH,HOB 3,0 113 ﬁeHHBIX cT }leeH’TOM
(MIIKC-1.2) g e)KI/IM}; MUHUMAJBHOTO IIIyMa 1 l [6.1.2], [6.1.5], JIOCKH); ((M}(,)SFOBOﬁ Y
[CK-2 BKI():T E€MaJIbHOTO YCHIICHUS g [6.22] T M’»
(ITIKC-2.2) P Y YPMP.
Kpyriusriit cron (00cyxme-
TToxroroska k
JlabopaTopnasi paGora 3. TIp HUE I0JyYCHHBIX PE3YIlb-
HccrrenoBanme MaJtonryMsIIIIX 5,0 [6.1.2], [6.1.5] TaToOB, X COOTBETCTBHE
AH3UCTOPHBIX CUJIUTENCH e o M3y9aeMbIM 3aKOHOMEp-
CBY 622
- HOCTSIM
CamocrosiTesbHasi padoTa no 90 [6.3.3]
0oCBOeHMIO 8 pa3iena: ' e
Hroro no 8 pasmeny 3,0 5,0 3,0 9,0
Pasnen 9. [Ipeo6pazoBarenu gactotsl CBY nuamazona
[Ipe3enTanuu ¢ UCHoOJb-
Tema 9.1. O06oOIICHHAas SKBHBa- IoAroToBKa K 30BaHUEM PA3TUIHBIX
JICHTHasi CXeMa MpeoOdpa3oBaTess 05 CKITHSIM BCIIOMOTATEIbHBIX
4acTOTHI, 00IIast Teopus mpeodpa- ! it CpENCTB: JOCKH, KHMT,
I[CK-1 6.1.2],[6.1.3
30BaHUA 4aCTOTBI KOMITBIOTEPOB, IUPPOBIX
(MIIKC-1.2) MIPOEKTOPOB I/I,T |
TICK-2 np D A
€3CHTAIUHU C UCTIONb-
WITKC-2.2 . P
( ) Tema 9.2. XapakTepucTuku npe 30BaHHEM Pa3TMIHbIX
00pazoBaHus ¥ MOOOYHBIE KaHAJIBI IToaroroBka k
BCIIOMOTATEIbHBIX
TpreMa, METOIbI ITOIaBIICHUS He- 0,5 JICKIUSAM CPENCTE: 10C
JKeJaTeNIbHBIX MPOJAYKTOB MPeoo- [6.1.2], [6.1.3] PCJICTB: JIOCKH, KHHT,
pasoBaHus KOMITBIOTEPOB, TU(HPOBBIX
MIPOEKTOPOB U T.II.
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ILnanupyemsle

Buabl yueOHoi padoThl

(KOHTpOJIMpPYeMbIe) KonrakTHas padora - HanmenoBanue
pe3yabTaThI o % o g o % E g HUCIOJBb3yEMbIX HaumeHoBaHue
OCBOCHMHSA: Hanmerosanue payiesios, Tem g 2 s § g E gi 5 Bux CPC AKTHBHBIX U pa3paGoTaHHOTO
koa YK; OIIK; ITIK E“ E = > E“ N HHTEePaKTHBHBIX DJIEKTPOHHOI'0 Kypca
1 HHIHKATOPBI = = é E & § E 6 00pa3oBaTeIbHBIX (TpyZOEMKOCTh B Hacax)
JOCTUKEHUS é S s a = = S ~ TeXHOJIOTHii
KOMIEeTeHIH i = E° |0 &
IIpesenTanuu ¢ UCHOJIb-
Tema 9.3. Tumossle >31exTpHue- [TOroTOBKA K 30BAHHEM PA3THIHBIX
CKHC  TPUHLMINATBHBIC —CXCMBI JEKIHAM BCIIOMOTaTEIbHBIX
npeoOpa3oBaresieif 4acTOTHl AHa- 0,5 [6.1.2], [6.2.4], CpJICTB: JOCKH, KHHT,
EEZ(;};?( CBY na tparsuctopax 1 [6.2.6] KOMITBIOTEPOB, IU(PPOBBIX
IIPOEKTOPOB | T.IL.
CaMOCTOSTE b- [Tpe3eHTanmu ¢ UCTIONb-
HOE W3yueHHe 30BaHUEM PA3ITMYHBIX
Tema 9.4. MeToauKkH MPOEKTUPO- TOMBI BCIIOMOTaTENIbHbIX
BaHUA TBepaoTenbHbIX CBY [6.1.2], [6.1.4] CPENCTB: JOCKH, KHMT,
DAL KOMIBIOTEPOB, IH(YPOBBIX
TICK-1 [6.2.6] MPOEKTOPOB M T.II.
(MIIKC-1.2) IIpakTHyeckoe 3aHATHE 7. ToaroTosKa K Huckyccus (o0cyxneHune
TICK-2 Metoauka pacdera HeGaIaHCHBIX m pemieHus 3aa4, BBIIONI-
(MIIKC-2.2) 1 OaJlaHCHBIX AUOJHBIX CMECHTE- 3,0 [6.1.2], [6.1.4] HEHHBIX CTYACHTOM Y
JIe, a TaKxKe pagqu TPaH3UCTOP- [6.2. 6]7 ' JIOCKH); 5
HBIX CMECHTeNeH «MO3TOBOM MITYpMY.
IoAroToBKa K Kpyrasiit cton (o6cyxne-
JlaGopaTopHnas paGora 4. TIp HUE I0JyYCHHBIX PE3YIlb-
Hccnenosanne CBY nuomgHbIx 4,0 [6.1.2], [6.1.4] TaTOB, UX COOTBETCTBUE
cMecurenen [6.2.6]’ ' H3y4aeMbIM 3aKOHOMeEp-
HOCTSIM.
CamocTosiTe1bHast padoTa no 40 [6.3.3]
0CBOEHHI0 9 pa3iena: ' -
Hroro no 9 pazaeay 15 4,0 3,0 4.0
Paznen 10. [lerekropst CBY curnanos
[ICK-1 [Ipe3enTanuu ¢ UCHOOIb-
(UTTKC-1.2) IMoaroroBka k 30BaHUEM Pa3IMYHBIX
[ICK-2 Tema 10.1. AMIUIUTYqHBIE JETEK- 0.5 JCKLIUSAM BCIIOMOTaTeIbHBIX
(MITTKC-2.2) TOPBI [6.1.1], [6.1.2], CPEZACTB: JOCKH, KHHT,
[6.2.6] KOMITBIOTEPOB, LIUPPOBBIX
IIPOEKTOPOB U T.IL
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ILnanupyemsle

Buabl yueOHoi padoThl

(KOHTpOJIMPYyeMBIe) KonTtakTHas paGoTa - HaunmenoBanue
pe3yabTarThl o % o g o g é g HUCIOJBb3yEMbIX HaumenoBanme
OCBOEHHMSI: HanmeHOBaRHE PA3IENIOB, TeM g 2 s é ?: S EF Bux CPC AKTUBHBIX H pa3pabdoTaHHOTO
kox YK; OIIK; 1K E“ E = = g N HHTEPAKTHBHBIX DJIEKTPOHHOT0 Kypca
1 HHIAKATOPBI g = é = § g 6 o0pa3oBaTe/ibHBIX (TPyIOeMKOCTh B Hacax)
JOCTUKEHUS é S s a = = S ~ TeXHOJIOTHii
KOMITeTeH M it = = IeR-
[Ipe3eHTanMu ¢ UCHIOTH-
IToaroroBka K 30BaHUEM Pa3IIMIHBIX
Tema 10.2. ®a3oBbIie M YaCTOTHEIC 05 JICKITHSIM BCIIOMOTaTSIbHBIX
JIETEKTOPBI ! [6.1.1], [6.1.2], CPE/CTB: JOCKH, KHHUT,
[6.2.6] KOMITBIOTEPOB, UPPOBBIX
MIPOEKTOPOB U T.II.
CamocrosiTesbHast padoTa no 2.0 [6.3.3]
ocsoennio 10 pa3znena:
Hroro no 10 pa3neny 1,0 - - 2,0
Pa3gen 11. PerynupoBku B pueMHBIX ycTpoiictBax CBY nmamazona
IIpe3enTanuu ¢ UCHOJIb-
30BaHHEM Pa3IHYHBIX
TloaroroBka k
TeMEL 11:'1. Buns perynmmpoBok B 05 eI BCIIOMOTaTEIbHBIX
JUHEWHOW YacTH TpaKTa IpruemMa ' [6.1.2], [6.1.3] CPEICTB: IOCKH, KHHT,
e KOMITBIOTEPOB, IU(POBBIX
MIPOEKTOPOB U T.II.
IIpe3enTanuu ¢ uCNoJb-
n Tema 11.2. Hactpolika nprueMHO- IToaroroBka k SOBAHMEM PasIHHAHbIX
CK-1 N BCIIOMOTaTEIbHBIX
(MITTKC-1.2) r'0 YCTpPOICTBA B THAIa30HE Ya- 0,5 JICKIIUSAM CPEJICTB: JOCKH, KHHT,
[1CK-2 crot [6.1.2], [6.1.3] KOMITBIOTEPOB, IU(PPOBBIX
POB, IU(PPO
(UIIKC-2.2) IIPOEKTOPOB U T.IL

Tema 11.3. ABTOMaTHUECKas pe-
TYJTUPOBKA YCHIICHUS

CaMocToATENb-
HOE U3ydYCHHE
TCMBbI

[6.1.2], [6.1.3]

[Ipe3enTanuu ¢ UCHOIb-
30BaHUEM PA3TTMIHBIX
BCIIOMOTATEIBHBIX
CPEICTB: JOCKHU, KHHT,
KOMIBIOTEPOB, IIH(YPOBBIX
MPOEKTOPOB H T.II.
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ILnanupyemsle

Buabl yueOHoi padoThl

(KOHTpOJIMPYyeMBIe) KonTtakTHas paGoTa - HaumenoBanue
s
pe3yabTarThl I o E E o HUCIOJBb3yEMbIX HaumenoBanme
) ) = 9 = -
BOCHUSI: s s 28 |59 AKTHUBHBIX U a3padoTaHHOI O
0cBOC HaumeHnoBaHnue pa3aesioB, TeM = E = g " RS e Bug CPC pasp
kox YK; OIIK; 1K = S = sS850 HHTEPAKTHBHBIX DJIeKTPOHHOI0 Kypca
= = =
1 HHIAKATOPBI = § é E & § s 6 o0pa3oBaTe/ibHBIX (TPyIOeMKOCTh B Hacax)
OCTHKEHHS é S5 g z § § < TEXHOJIOTMi
w [ae]
KOMITeTeH M it = = O =
[Ipe3eHTanMu ¢ UCHIOTH-
30BaHUEM Pa3IIMIHBIX
TTonroroska k
Tema 11.4. ABToOMaTHuecKast HOI- BCIOMOTATENbHBIX
o 0,5 JIEKITUAM
CTpO¥Ka YaCTOTHI CPEICTB: JOCKHU, KHHT,
[6.1.2], [6.1.3]
KOMIBIOTEPOB, MH(YPOBBIX
MIPOEKTOPOB U T.II.
CamocrosiTeqbHas paboTa 1no
p 4,0 |[6.3.3]
ocBoeHmio 11 paziena:
Hroro no 11 pa3zneny 1,5 - - 4,0
Paznen 12, TenaeHIUH U EPCIEKTUBBI Pa3BUTHUS TEOPUHU U TEXHUKH ITpueMa 1 00padbotku curaanos CBY
IIpe3enTanuu ¢ UCHOJIb-
CamocTosTenb-
30BaHUEM PA3ITUYHBIX
Tema 12.1. Pa3zButue u coBpe- HOE U3Y4YCHHUE
BCIIOMOTATEIbHBIX
MEHHO€ COCTOSIHHE TeOpeTHYe- TEMBI CPEICTB: TOCKH, KHHT
CKOIi 0a3bl TEXHUKH paronpreMa [6.1.2], [6.1.3], P ’ ’ ’
KOMIIBIOTEPOB, IIU(POBBIX
[6.3.4], [6.3.5]
[ICK-1 IIPOEKTOPOB U T.II
(UIIKC-1.2) [Tpe3eHTauy ¢ UCTIOIb-
Camocrosrens-
TICK-2 Tema 12.2. ABTOMaTH3anus mnpo HOE U3yYEHUE 3OBAHHCM Pa3IIHBIX
(UIIKC-2.2) - P i BCIIOMOTATENbHBIX

€KTUPOBAHUA U IPOBEJCHHUSI HC-
neiTaauii [TY CBY

TEMBbI
[6.2.3], [6.1.5],
[6.3.4], [6.3.5]

CpCACTB: 1OCKU, KHUT,
KOMIIBIOTEPOB, III/I(I)pOBBIX
ITPOCKTOPOB M T.II.

CamocrosiTe1bHast padoTa mo

3,0 [6.3.3]
ocBoeHuio 12 pa3gena:
Hroro no 12 pa3zneny -- - - 3,0
KypcoBasi padora 10
NUTOIO 3A 3 CEMECTP 17 17 17 58
HNUTOI'O no nucuunjnne 17 17 17 58
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U TIPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUSA JUCHUIIVIMHBI.

JlJis OCyIIEeCTBICHHS TEKYIIETO KOHTPOJISI 3HAHUH 00yJaromuxcsi chopMynrpoBaHbl T€O-
peThYecKre BOIPOCHI 0 TeMaM Ja0opaTOpHBIX pabOT W MPHUMEPHI 3aJaHUN JUII KOHTPOJIBHBIX
pabor.

Taxke chopMHpOBaH MEpPEYCHb BOMPOCOB, BHIHOCHMBIX Ha MPOMEKYTOUHYIO aTTeCcTa-
o B hopme sK3amMeHa B 3 ceMecTpe.

VYKa3aHHBIA KOMILUICKT OIEHOYHBIX CPEICTB SBJISCTCS HEOTHEMJIEMOHW YacThio (oHzaa
OLICHOYHBIX CPEJCTB U XpaHHUTCs Ha Kadeape «DPU3nKa M TEXHUKA ONTUYCCKOHN CBS3HY.

Onwucanue mokasatelsieii 1 KpUTEpUEB KOHTPOJIS YCIIEBAEMOCTH, OMIMCAHUE LKA OIICHH-
BaHUS TPU TEKYIIEM KOHTPOJC (KOHTPOJbHBIC HEJIEIHM) U OIICHKA BBITIOJHCHHUS J1a00paTOPHBIX
paboT mpuBeeHO B TabuIIe 5.

Tabnuma 5 — Onucanue nokazareneil U KpUTeprueB KOHTPOJIS YCIIEBA€MOCTH, OMTMCAHUE IIKAT
OIICHUBAHMSI IIPU TEKYIIEM KOHTPOJIE (KOHTPOJIBHBIC HEICIN) U OIICHKA BBIMTOJTHCHUS
J1a00paTOPHBIX padOT

HIkana KonTpoabsHas Henenst
3auer
OllcHHUBaHHUS
40<R<=50 OTan4Ho
30<R<=40 Xopouio 3a4eT
20<R<=30 Y 10BNETBOPUTEIBHO
0<R<=20 HeynosnerBopurenbHo HE3ayeT

HpI/I MMPOMEIKKYTOUHOM KOHTPOJIEC YCIICBAECMOCTb CTYACHTOB OLICHUBACTCA I10 YCTBIPECX-
0ayuIbHOM cucTeme COTIIUYHO», «XOPOHIO», KYOAOBJICTBOPUTCIBHO», KHCYAOBJIICTBOPUTCIILHO ).
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Tabnuna 6 — Kputepuu olleHuBaHUs pe3yIbTaTa 00y4ICHHS 110 TUCIUTUIMHE U IIKaJla OLICHUBAHUS

KO}I 1 HAMMCHOBAHHC
KOMIICTCHIIMH

KpuTtepuu oneHuBaHus pe3ybTaToOB 00y4YeHUs

KO}I 1 HAUMCHOBAaHU
HHAUKATOpPa A10CTH-
KCHUH KOMIICTCHIUY

OreHka
«HEYI0BJIETBOPHUTEILHO»
/ «HE 3a4TCHO»
0-59%

OT max PEUTHUHIOBOM
OLICHKHU KOHTPOJLS

Orenka
«YHOBJIETBOPUTEJIBLHOY / «3a-
YTEHO
60-74%

OT Max peUTUHIOBOM OLICHKU
KOHTPOJISI

OreHka
«xopomo» /
«3aUTCHO»
75-89%

OT Max PEUTUHIOBOU
OLIGHKU KOHTPOJIS

OreHka
«OTJIHIHOY /
«3a4TEHO»
90-100%

OT Max PEUTUHIOBOU
OIICHKH KOHTPOJIS

IIKC-1. Cnocoben
MIPOBOJUTH Hay4HbIE
HCCIIeAOBAHMS B 001a-
ctu yerporcte CBY u
AHTEHH, OCYLIECTBIISTD
aHaJIU3 U CUCTEMaTH-
3alMI0 HAy4HO-
TEXHUYECKOI uHpop-
MaIliH1 [0 TeMe IUIaHu-
PYEMBIX UCCIIEOBAHUN

UIIKC-1.2. Pa3paba-
TBIBAET CTPATETUHU U
METOJIOJIOTHUH HCCIIe-
JIOBaHUsI YCTPOMCTB
CBUY u aHTeHH, pa-
0oTaer ¢ JKcIuTyara-
LMOHHOH JTOKYMEH-
Talyei no TexHuye-

He 31HaK0M ¢ OCHOBHBIMH
MOJIX0IaMH K TIPOEKTHPOBa-
HUIO IPHEMHBIX YCTPOUCTB
CBUY auanasona.

Cnabo 3HaKOM C OCHOBHBIMH IOJ-
XOJaMH K INPOCKTUPOBAHHIO IPH-
emMHBIX ycrpoiictB CBUY nmamaszo-
Ha. CrocoOeH OCyIIEeCTBIATH MPO-
eKTUPOBaHHE TOJbKO Hamboiee
MIPOCTHIX (PYHKIIMOHAIBHEIX Y3JIOB
MIPUEMHOTO TPaKTa.

XOopoImo 3HaKOM C OCHOBHBIMHU
MOAXOAAaMH K HPOEKTHPOBAHHIO
npueMHbIX  ycrpoiicte  CBY
nuana3zoHa. CriocobeH caMocTo-
STEBHO OCYLIECTBIATh IPOEK-
THUPOBaHHE HPUEMHBIX
YCTPOWCTB, HO IOIyCKaeT IpH
3TOM HE3HaYHUTEIbHBIC ONTHOKH.

OTJIMYHO 3HAKOM C OCHOBHBIMH IIOJIXO-
JaMH K TPOCKTUPOBAHHIO IPUEMHBIX
ycrpoiicts CBY nuamazona. CriocoOeH
CaMOCTOSITENIBHO OCYIIECTBIATh MPOEK-
THPOBAaHHWE IPHEMHBIX YCTPOHCTB ¢
Y4EeTOM BCEX TPeOOBaHMH TEXHUYECKO-
IO 33/IaHUs C YYETOM KOHCTPYKTHBHBIX
ocobeHHOCTE# paspadbarsiBacmoro CBY
TIPUEMHOT'0 YCTPOICTBA.

CKOMY 00CITyKHBa-
HHIO PaJHO03JIeK-
TPOHHBIX KOMIIJICK-
COB.

He criocobGen mpon3BoauTs €
y4eTOM 3aJaHHBIX TeXHHYE-
CKUX TpeOoBaHUH pa3paboTKy
CTPYKTYPHBIX U (pYHKIHO-
HaJIBHBIX CXEM IPHEMHBIX
ycrpoiicts CBY nuanaszona.

Crioco0eH MPOU3BOAUTH C YIETOM
33/IaHHBIX TEXHHUYECKHX TpeOoBa-
HUil pa3paboTky Hamboiee mpo-
CTBIX CTPYKTYPHBIX M (YHKIHO-

HaJbHBIX cXem MPUEMHBIX
ycrpoiictB CBU nuanazona. [lpu
MPOCKTUPOBAHUH HCTIONB3YeT

Hanboyiee M3BECTHBIC IMOAXOIBI U
CXEMOTEXHHUYECKHE H KOHCTPYK-
THUBHBIC PEIICHMS.

Crnocoben CaMOCTOSITEIEHO
NPOM3BOJUTh C Y4YETOM 3ajaH-
HBIX TEXHHYECKHX TpeOOBaHHI
pa3paboOTKy  CTPYKTYPHBIX H
(YHKIMOHANIBHBIX CXEM IIpHEM-
HbIX ycTpoiictB CBY nuamna3soHa.
IIpn NPOEKTUPOBAHUHM HCIIOJb-
3yeT MOAXOSIINE CXEMOTEXHH-
YEeCKHe W KOHCTPYKTHBHBIE pe-
IICHUs, HO JOIYCKAeT MPU ITOM
HE3HAYUTENbHBIC OMIUOKH

Crioco0eH caMOCTOSITETIPHO TIPOU3BO-
JUTH C YYETOM 3aTaHHBIX TEXHHYECKUX
TpeGoBaHHH Pa3pabOTKy CTPYKTYPHBIX
U (YHKIMOHAJBHBIX CXEM HPHUEMHBIX
ycrpoiicte CBY nuanasona. Ilpu mpo-
eKTHPOBaHHM Hauboyee ONTHMAalIbHbIE
CXEMOTEXHHYECKHE M KOHCTPYKTHUBHBIE
pemenus. Taxke crmocoOeH OIEHHUTDH
B3aUMHOE BIIMSHHE BCEX DIEMEHTOB
MIPOEKTHPYEMOTO THPHEMHOTO yCTPOH-
CTBa.

He Bnageer HaBbIKAMH CO-
CTaBICHUSA  DJICKTPHUUECKHUX
CXeM TMpPUEMHBIX YCTPOMCTB
CBUY pgunamasona.

Cnabo BllajieeT HaBBIKAMU COCTaB-
JIEHUS JJICKTPUYECKUX CXEM MpH-
eMHBIX ycrpoifcte CBU numanaso-
Ha. IMeeT mpencraBieHHE TOJIBKO
0 Ham0Oollee U3BECTHBIX M YacTO
MIPUMEHAEMBIX Ha TPAKTHKE CXEM-
HBIX DEHICHHUSX MOCTPOCHUS MpH-
eMHBIX ycrpoificte CBU numanaso-
Ha.

Brnageer HaBBIKAMM COCTaBlle-
HHSL DJIEKTPUUECKUX CXEM IpH-
emHbIX ycTpoiicte CBU numama-
3oHa. Ilpu cocTaBieHHH CXeM

JIOTyCKaeT HE3HAYUTEJIbHEIE
OIMOKH, YXyJIIAIONMNe Xapak-
TePUCTHKA TIPOEKTHPYEMOTO

IPUEMHOTO TPaKTa.

B coBepuieHcTBE BilazieeT HaBBIKAMU
COCTABJICHUS  DJICKTPUUECKHX  CXEM
npueMHbIX yctpoiicts CBY nuanasona.
CnocobeH BBIAATH PEKOMEHIAINU MO
KOHCTPYKTHBHOH peanu3anuu pa3pado-
TaHHBIX CX€M IIPHEMHBIX YCTPOWCTB
CBY gunamasona.
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Koa 1 HamMeHOBaHHe
KOMIETEeHIHH

KpuTtepuu oneHuBaHus pe3ybTaToOB 00y4YeHUs

Koa n HammeHoBaHu
HHIUKATOPA 10CTH-
JKeHHsI KOMITeTeHI[HY

OreHka
«HEeyI0BJIETBOPHUTEJbHO»
/ «HE 3aYTEHO»
0-59%

OT max PEUTHUHIOBOM
OIIEHKH KOHTPOJIS

Orenka
«YAOBJIETBOPUTEJIBHO» / «3a-
YTCHOY
60-74%

OT Max peUTUHIOBOM OLICHKU
KOHTPOJISI

OreHka
«xopoio» /
«3aYTCHO»
75-89%

OT max peiTHHTrOBOM
OLICHKU KOHTPOJISL

OreHka
OTJITHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

[IKC-2. Cnoco6GeH BbI-
MOJIHATH MaTeMaTHYECKOe
MOJZIEINPOBaHHE
ycrpoiicte CBY u anTeHH
C LIeJIbI0 aHAJIM3a U OII-
TUMH3ALUH UX TapameT-
POB C HCHOJIB30BaHUEM
pa3paboTaHHBIX U ITPO-
TPaMMHO PEaTn30BaHHBIX
AITOPUTMOB PEIICHUS
3aJa4 Ha OCHOBE COBpe-
MEHHBIX SI3BIKOB TPO-
rpaMMHUPOBAHUS HIIH
HMEIOIIUXCS CPEJICTB
WCCIIeTOBAaHMSI, BKITFOYAst
CTaHJAPTHHIE TTAKETHI
MIPUKIIAJHBIX TIPOTPAMM

NIIKC-2.2. ®opmynu-
pYeT U pelaer 3a1auu,
UCIIONB3YeT MaTeMaTH-
YEeCKHH anmapar 1 4uc-
JICHHBIE METOJIBI JUIS
aHalM3a, CHHTE3a U
MOJIETIUPOBaHUS
ycrpoiicts CBY u an-
TEHH, OCYILECTBIISACT
aHaIM3 HHPOPMAIIH O
KauecTBe (DYHKIIMOHH-
POBaHUs IPOrPaMMHO-
ro obecrieueHus pa-
JTHOIJIEKTPOHHBIX KOM-
IICKCOB.

He 31aK0M ¢ BO3MOKHOCTAMU
COBPEMEHHBIX CHCTEM aBTO-
MaTU3UPOBAaHHOI'O IIPOEKTU-
pOBaHUS paUOdIEKTPOHHON
anmnapatypsl CBU-
JIana3oHa.

He ymeer npousBoauts ¢
y4EeTOM 3aJaHHBIX TeXHUYE-
CKuX TpeOoBaHUi pa3paboTKy
MIPUHLIUNUATIBHBIX CXEM H
Y3JI0B paJOIPUEMHBIX
ycrpoiicts CBY-nuanazona ¢
HCIIOJIb30BAHUEM CPECTB
KOMIIBIOTEPHOTO IPOEKTUPO-
BaHMS, IPOU3BOJHUTH 3aMEHY
OTBETCTBEHHBIX y3JIOB H 3JIe-
MEHTOB PaJHO3IEeKTPOHHBIX
KOMILIEKCOB.

He Bnaneer ocHOBHBIMU
HaBBIKAMH CXEMOTEXHHUYE-
CKOTO U 3JIeKTpOAUHAMUYE-
CKOT'0 MOJICITUPOBAHUS MIPU-
eMHBIX ycTpoiicts CBY-
JIMaTa30Ha U MPOTEKAOMINX B
HUX IIPOIIECCOB C UCHONB30-
BaHHMEM UMEIOIIUXCS CPEIICTB
HCCIIe0BAHNHN, BKITIOTAs
YHUBEPCAJIbLHBIC U CIICIIUAJIN-
3UPOBAHHBIC NMAKETHI IIPH-
KJIaIHBIX IIPOTPaMM.

Cnab0 3HaKOM ¢ BO3MOXKHOCTSIMU
COBPEMEHHBIX CHCTEM aBTOMATH-
3WPOBAHHOTO TIPOEKTUPOBAHHUS
PaIModIEKTPOHHOM anmaparypsl
CBUY-guana3oHa.

Mo>keT IpOU3BOAUTH C yIETOM
3aaHHBIX TEXHUYECKUX TpeOoBa-
HUH pa3paboTKy NPUHIUIHATE-
HBIX CXEM U Y3JI0B PafuONpHEM-
HBIX ycrpoiicts CBYU-nnana3zona ¢
HCTIOIb30BaHUEM CPE/ICTB KOMITb-
IOTEPHOTO NPOCKTHPOBAHUS, TIPO-
H3BOJMTH 3aMEHY OTBETCTBEHHBIX
Y3JI0B M DJIEMEHTOB PaIHO3JIEK-
TPOHHBIX KOMIUIEKCOB, HO JIOMyC-
KaeT MPH 3TOM OLTHOKH.

Cnabo BraieeT OCHOBHBIMU HaBbI-
KaMH CXEMOTEXHHIECKOTO U JJIeK-
TPOJMHAMHYECKOTO MOJIEITHPOBa-
HUsl IpUeMHBIX ycTpoiicts CBU-
JIMaTa30Ha U MPOTEKAIOLINX B HUX
MIPOLIECCOB C UCIOIB30BaHHEM
HMEIOIIUXCS CPEJICTB HCCIIeI0Ba-
HUH, BKITIOYasi YHUBEPCAIbHBIE U
CIEIHaTN3NPOBaHHBIE TTAKETHI
TIPUKJIATHBIX IPOTPaMM.

Hmeer 10cTaTouHO MONHOE
MPEICTaBICHUE O BO3MOXKHO-
CTSX COBPEMEHHBIX CHCTEM aB-
TOMAaTH3HUPOBAHHOI'O NIPOEKTHU-
pOBaHUs PaJUOdICKTPOHHON
anmnaparyps! CBU-nuanasosa.
‘YMeeT npou3BOIUTh C YyIETOM
3aIaHHBIX TEXHIYECKUX TPeOo-
BaHUI pa3pabOTKy NPHHIUITH-
AIIBHBIX CXEM H y3JIOB PaHo-
IpUEMHBIX ycTpoiictB CBY-
Jliana3oHa ¢ UCIOJIb30BAHUEM
CPEACTB KOMIIBIOTEPHOTO IIPO-
eKTHPOBAHHUs, TPOU3BOIUTH
3aMeHY OTBETCTBEHHBIX Y3JIOB H
3JIEMEHTOB PaJHOAIEKTPOHHBIX
KOMIIIIEKCOB, JIOITyCKas He-
GOJTBIIIIIE HETOYHOCTH.

BrageeT 0OCHOBHBIMH HaBBIKAMHU
CXEMOTEXHUYECKOT0 U 3JIEKTPO-
JUHaMHUYECKOTI0 MOJIEJIUpOBa-
HUsl IpUEMHBIX ycTpoiictB CBY-
Jliana3zoHa 1 IpoTeKaroIluX B
HHX MPOIECCOB C HCIONIB30Ba-
HHEM NMEIOIINXCS CPEJICTB HC-
ClJIeIOBaHMI, BKJIIOYAst yHUBEP-
CaJIbHBIC U CHENHATH3NPOBAH-
HBIC MAKEThI MPUKIIAAHBIX IPO-
rpaMMm, HHOI' 1a UCIIBITBIBAET
HeOOJIBbIIINE 3aTPyTHEHHUSI.

Hmeet obummpHOE NpezicTaBIeHue 0
BO3MO>KHOCTSIX COBPEMEHHBIX CHCTEM
AaBTOMATU3UPOBAHHOI'O IIPOEKTHPOBA-
HUS paluONICKTPOHHOHN anmnapaTypsl
CBUY-puanasona.

‘YMeeT npou3BOIUTh C yUETOM 3aJaH-
HBIX TEXHHYECKUX TPeOOBaHM pa3pa-
0OTKy HPHHIUITHAIBHBIX CXEM U Y3JI0B
pazuonpueMHbIX ycrpoiictB CBY-

JAuara3oHa ¢ UCII0JIb30BaAHUEM CPEACTB

KOMIIBIOTEPHOI'O MPOCKTUPOBAHMA,
NPOU3BOJAUTH 3aME€HY OTBETCTBECHHBIX
Y3JI0B U 3JIEMEHTOB paJUO3JICKTPOH-
HBIX KOMITJICKCOB.

BrnageeT 0oCHOBHBIMH HaBBEIKAMH CXe-

MOTEXHUYECCKOTO U JJICKTPOAUHAMUYC-

CKOT'O MOJICITUPOBAHHMS IPHEMHBIX
ycrpoiicts CBY-nnamazona u mpote-

KarolIuX B HUX IPOILECCOB C UCII0JIb30-
BaHUEM UMECIOIUXCA CPEACTB UCCIIC0-

BaHHﬁ, BKJIFOYast YHUBECPCAJIbHBIE U
CIICUAIU3UPOBAHHBIC IMAKETBI IPHU-
KJIaZHBIX IIpOorpamMm.
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Tabnuna 7 — Kputepuu olieHuBaHuUs

Ouenka

Kpurtepuu oneHnBanus

Bricokuii ypoBeHb
«S»
(oTIMYHO)

OLICHKY «OTJIMYHO» 3aCIIy’)KMBAaeT CTYACHT, OCBOMBIIUN 3HAHUS, yMe-
HUS, KOMIIETCHIIMA U TEOPETHUECKU MaTepuan 6e3 mpoOesioB; BHITION-
HUBLINI Bce 3aJaHusi, IPEIyCMOTPEHHbIE Y4EOHBIM IJIAHOM Ha BBICO-
KOM Ka4eCTBEHHOM YPOBHE; NMPAKTUYECKHE HABBIKA MPO(HECCHOHATBLHO-
ro NPUMEHEHHUs OCBOCHHBIX 3HaHUN COPMUPOBAHBI.

Cpennuii ypoBeHb
«»
(xopor10)

OLICHKY «XO0poIo» 3aCIyKHUBACT CTYACHT, HNPAKTUYCCKU ITOJIHOCTBIO
OCBOUBIIHM 3HaHus, YMCHHUA, KOMIICTCHIUN U TeopeTI/I‘leCKI/Iﬁ Marepu-
all, y‘-I€6HBI€ 3agaHusg HC OIUCHCHBI MAaKCHMMAJIbHBIM YHCJIOM 6ann013, B
OCHOBHOM C(bOpMI/IpOBaJ'I IMMPAKTUYCCKHUE HABBIKH.

IToporosslii ypo-
BeHb «3» (ynoBie-

OLICHKY «YAOBJICTBOPUTECJIBbHO» 3aClIy>XHMBACT CTYACHT, YaCTHYHO C
Hp06eHaMI/I OCBOUBIIHI 3HAaHWsA, YMCHUS, KOMIICTCHUOUHN U TCOPCTHYC-
CKHUH MaTrcpural, MHOTHC y‘Ie6HHe 3aJaHus 1100 He BBITIOJIHUII, 1100

TBOPUTEJIBHO)
OHHU OIICHEHBI YUCIIOM OaJIOB OJIM3KHUM K MUHHMAaIbHOMY, HEKOTOPBIC
NPAaKTUYCCKHE HABBIKH HE C(HOPMUPOBAHBI.
MUHMMaNBHBI | OIICHKY «HEYI0BJIeTBOPHTEIbHO» 3aCIIy)KUBACT CTYIEHT, HE OCBOMB-
YPOBEHb «2» (He- | MM 3HAaHUS, YMEHUS, KOMIETCHIIMHM W TEOPETHYECKUH MaTepual,
yIIOBJIETBOPH- yueOHbIe 3aJjaHusl HE BBIITOJIHWI, IPAKTHYECKUE HAaBBIKA HE CHOPMHPO-
TEJILHO) BaHBI.

6. YYAEBHO-METOJUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

6.1. YueOnas 1utepaTypa, neyaTHole H3ianus 0mdanoreysoro gpounaa

bubnuoreunslii (OHJ yKOMIUIEKTOBaH MeYaTHBIMM M31aHUSAMU U3 pacueta He meHee 0,25
AK3EMILISpa KaXJI0TO M3 U3JaHUI, YKa3aHHBIX HIUKE Ha KaKJI0Tro oO0ydarollerocss U3 yucia Jul,
OJTHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIONIYIO TUCIUIUIUHY (MOYIb).

6.1.1. HeranoB, B.A. Yctpoiictea CBY u antenns: Yuebnuk. Ul: IIpoexTupoBaHue, KOH-
CTPYKTUBHas peayusanus, npumepsl npumenenus ycrpoiicte CBY / B.A. Heranos, /[.C. Kito-
eB, JI.I1. Tabakos // ITox pen. B.A. HeranoBa. — M.: Knumxnslif oM «JIubpoxom», 2013. — 602
c.

6.1.2. ®omun, H.H. Pagnonpuemusie ycrpoiictBa: YueOnuk s By3oB / H.H. ®omun, H.H.
byra, O.B. I'onoBun u ap. // llox pen. H.H. ®omuna. — M.: T'opsiuast nunus - Tenexom, 2007. —
456 c.

6.1.3. Komocosckuii, E.A. YcrpoiicTBa mpriemMa u 00pabOTKH CUTHAJIOB: Y4eOHOEe TOCOOHe JIIst
By30B / E.A. Konocosckuit — M.: I'opsiuast nunus - Tenexkom, 2007. — 520 c.

6.1.4. Hedenon, E.N. Ycrpoiictea CBY u aHTeHHBI: Y4eOHOE TTOCOOHE JIS CTYICHTOB BBICIIIHX
yueOHbIx 3aBefeHuil / E.M. Hedenos — M.: U3narensckuil neHTp «Akagemus», 2009. — 384 c.
6.1.5. laammuH, A.A. V3mepenns B Texanke CBU: YueOHoe st By30B / A.A. Jlanwmma — M.:
Pagnorexnuka, 2008. — 184 c.

6.2. CnpaBouHo-0ndanorpadguyeckas Jureparypa

6.2.1. CazonoB [I.M. VYcrpoiictBa CBU: VYuebHoe mocobue mis ByzoB / J[.M. Ca3oHOB,
A.H. I'punun, B.A. Mumycrun. // Tlog pen. JI.M. Ca3onoBa. — M.: Beicias mikona, 1981. —
295c.

6.2.2. llIBapm H.3. JIuneiinbie Tpansuctopubie yeunurean CBY: Monorpadwus / H.3. [lBapm. —
M.: Coserckoe paauo, 1980. — 368c.
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6.2.3. Pynenko B.M. Manomymsimue Bxoausie nenu CBY npuemubix yctpoiicTs: KomekTus-
Hast moHorpadus / B.M. Pynenko, JI.b. Xananun, B.P. Maraymesckuii. — M.: CBsi3p, 1971. —
280c.

6.2.4. Jlanunun B.H. AHanoroBbie moynpoBOIHUKOBBIE HHTETpaiabHbie cxembl CBY: Koek-
tuBHas Mmonorpadus / B.H. lanwmun, AWM. Kymuaupenko, I'.B. IlerpoB. — M.: Paano u cBs3b,
1985. — 192c.

6.2.5. bykunrem M. Illymbl B amekTpoHHBIX npubopax u cucremax: IlepeBox c anrin. / M. By-
kuHreM. — M.: Mup, 1986. — 339c.

6.2.6. I'accanoB JL.I'. TBepuotensHble ycTpoiictBa CBY B Texuuke cps3u: KoyuiekTuBHas mMo-
Horpadwus / JI.I'. T'accanos, A.A. Jlunatos, B.B. Mapkos, H.A. Morunsuenko. — M.: Paauo u
cBs3b, 1988. — 288c.

6.3. MeToauueckue YKazaHusi, pCKOMCHIAIMU U IPYIrue MaTepuaJibl K 3AaHATUAM

Metoanyeckue yka3aHus U peKOMEHJAIMU 110 NIPOBEACHUI0 KOHKPETHBIX BUAOB YUEOHBIX
3aHsaTHH 1o nucuuiuinbe «Panunonpuemusie yerpoiictBa CBY» naxoastes Ha kadenpe «DTOCH.

6.3.1. Meronuueckue peKOMEHAALUH 10 OpraHU3alUK ayJIUTOPHOW palboThl MO JUCLUIUIMHE
«Panuonpuemusie ycrpoiictea CBY».
6.3.2. Meronnyeckue peKOMEHIAlUU 110 OPraHU3aluu U IUIAHUPOBAHUIO IIPAKTHUYECKUX 3aHS-
UM 1o nuctuiuinie «Panuonpuemusie ycrporicrea CBUy».
6.3.3. Meroguueckue peKOMEHJALMK 110 OPraHU3aluy U IJIAHUPOBAHUIO CaMOCTOATEIbHOM pa-
00TbI 110 qucHumInHe «Paauonpuemusie yctpoiictea CBU».
6.3.4. baxxunos B.A., Korresa JI.B., Ko3nos B.A. u np. Ycrpoiictea CBU u KBU: YueGHoe
nocobue: B 3 u. U.2 /mox pen. I'.U. lllumkosa: HI'TY um. P.E. Anekceea. — Hiwkxnuit HoBro-
pox, 2013. — 205 c.
6.3.5. baxxunos B.A., buprokos B.B., Korresa JI.B. u np. Ycrpoiictea CBU u KBY B panno-
U3MEepUTEIbHON TexHuKe: YueOHoe nocoodue /mox pen. I'.W. Ilumkosa: HI'TY um. P.E. Anek-
ceeBa. — Hwkamiit Hosropog, 2015. — 154 c.
6.3.6. Metoanyeckre peKOMEHJAMU IO BBINOJIHEHUIO KYpCOBOM pabOThl MO AMUCHUILIMHE
«Panuonpuemusie ycrpoiictea CBY».

7. AH®OPMAIIMOHHOE OBECHIEYEHHUE JUCHHUIIJIMHbI

VYuebHblil TIpoliecc Mo JUCIUIUIMHE 00ECTIEYeH HEOOXOIUMBIM KOMIUIEKTOM JUIIEH3MOH-
HOT'O ¥ CBOOOJHO PacHpOCTPaHSEMOTO MPOTPAMMHOTO O0ECTIeUeHHsI, B TOM YHCIIe OTE€UEeCTBEHHO-
ro MPOU3BOJICTBA (COCTAB MO MUCHHUILIMHE ompeneieH B Hactosmer PIIJl m moxnmexuT oOHOBIIE-
HUIO TIPH HEOOXOTUMOCTH).

7.1. IlepeyeHb  pecypcoB  HH(POPMALHOHHO-TEIEKOMMYHHKALMOHHOH  CeTH
«HTEepHET», HEOOXOAMMBIX /IJIsI OCBOEHUSI TUCIHIIMHBI (MOLYJIs1)

1. Hayuynas  snextponHas  Oubmmoreka  E-LIBRARY.ru. —  Pexum  jgocryna:
http://elibrary.ru/defaultx.asp

2. DnekTpoHHas OMOIHOTEYHas cucTeMa I[TOBOIKCKOTO TOCYIapCTBEHHOTO YHHBEPCUTETA
cepBuca [ DnekTpoHHbIH pecypc]. — Pexxum poctyma: http://elib.tolgas.ru./ - 3arm. ¢ sxpana.

3. DneKTpoHHO-0MOIMOTeyHast cucteMa Znanium.com [DnekTpoHHBIH pecypc]. - Pexum
noctyma: http://znanium.com/. — 3ari. ¢ skpaHa.
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4. OTtkpsiToe 0Opa3zoBaHue [DIEKTPOHHBIN pecypc]. - Pexxum moctyma: https://openedu.ru/. -
3ari1 ¢ ’KpaHa.

5. Polpred.com. O0630p CMMU. IlomHoTekcToBas, MHorooTrpacieBas 06a3a maHHbIX (BJ])
[DnexTponHsIii pecypc]. - Pexxum poctyma: http://polpred.com/. — 3ari. ¢ skpana.

6. ba3el ganHbIX BceepoccHiicKOro WHCTHTYTa HAaydyHOW M TEXHMYECKOW HH(OpMAaIUH
(BUHUTH PAH) o ecTtecTBEeHHBIM, TOYHBIM U TEXHUYECKUM HaykaMm ODJIEKTPOHHBIN pecypc]. -
Pexxum nmocryna: http://www.viniti.ru. — 3ari. ¢ skpana.

7. YuuBepcurerckas uHopMalonHas cucrema Poccust [DnekTpoHHbIii pecype]. - Pexxum
nocryma: http://uisrussia.msu.ru/. — 3ari. ¢ 3kpaHa.

7.2. IlepeyeHb MPOrpaMMHOro odecnedyeHnss 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

Tabnuna 8 — IlepeyeHb 37€KTPOHHBIX OUOIMOTEUHBIX CUCTEM

Ne HaumenoBanue | Ccblika, 0 KOTOPOH OCylIeCTBJIsIETCSA
IbC poctyn Kk 3bC
1 Koncynbrant http://www.studentlibrary.ru/
CTYJACHTA
2 Jlaub https://e.lanbook.com/
3 IOpaiit https://biblio-online.ru/

B Tabmune 9 ykaszaH mepedeHb NMpodeCCHOHATBHBIX 0a3 JaHHBIX U MH(DOPMAIMOHHBIX
CIPABOYHBIX CHUCTEM, K KOTOPBIM oOecredeH AO0CTyn (yAajeHHbIH noctym). /laHHbIM mepedeHb
MOJJIEXKUT OOHOBJIEHHUIO B cooTBeTCTBUU ¢ TpeboBanusimu ®I'OC BO.

Tabmuma 9 — [lepedeHb COBpEMEHHBIX MPO(PECCHOHATBHBIX 0a3 JAHHBIX U WHPOPMAITHOHHBIX
CIIPaBOYHBIX CHUCTEM

HaunmenoBanue npogeccuoHATLHON 0a3bl Hoctyn k pecypcy (yaajleHHBIH J0CTYI C
Ne JAaHHBIX, HHPOPMALMOHHO-CIPABOYHOM CH- yKa3aHHeM CChLIKH/I0CTYN U3 JOKAJIBHOM
CTeMbI CeTH YHHBEPCHUTETA)
1 2 3
1 basa maunbix crangaptoB u pernamertoB POC- | https://www.gost.ru/portal/gost
CTAHIAPT //home/standarts
2 [epeuens npodeccrnonabHBIX 0a3 TaHHBIX U https://cyberpedia.su/21x47c0.html
MH(QOPMALMOHHBIX CIIPABOYHBIX CUCTEM

8. OBPA3OBATEJIBHBIE PECYPCBHI JJIs1 UTHBAJIMAOB U JIUL C OB3

B tabnune 10 ykazan nepedeHb 00pa30BaTENIbHBIX PECYPCOB, UMEIOMIMX (OPMBI, a1aITHU-
POBaHHBIE K JIMIIAM C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH UX 3/I0POBBS, a TAK)KE CBEICHUS O HAJIU-
YUY CHEIHUATBHBIX TEXHUYECKUX CPEACTB 00y4YeHUS KOJJIEKTUBHOTO ¥ MHIUBUAYAJIBHOTO MOJIB30-
BaHus. [Ipu 3amonHeHuH TaOIMIBI MOXKET OBITh HCIOJIb30BaHAa MH(OpMAalMs, pa3MelleHHas B
noapasnene «/locrynHas cpenay cnenuaau3upoBaHHoro paszaena caiita HI'TY «Csenenust 06 06-
pasoBartenbHOI opranu3aiui» hitps://www.nntu.ru/sveden/accenv/
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Tabnuna 10 — O6pazoBarenbHbIe pecypchl 11 HHBaIUA0B U jui ¢ OB3

Ne Ilepeuennb 00pa3oBaTe/bLHBIX pecyp-
€OB, MPHUCIIOCO0TEHHBIX /LISl HCIOJIb-
30BaHUS MHBAJIUIAMU U JIMIAMHU €
OB3

CaeieHHs 0 HAIMYHMH CIIENHATBHBIX TeXHUYe-
CKHX CPeACTB 00yueHHUsl KOJIIeKTUBHOIO U
HHAMBHIYAIbHOI0 MOJb30BAHUS

1 3BC «KoHCYIBTaHT CTyICHTa»

03BYYKa KHHT U YBEIMUCHHE MpHUPTa

OBC «Jlaub»

CIICIIHAJIBHOC MOOHIBHOE TMPUIJIIOKEHUE - CHHTE-
3aToOp pcyu, KOTOpLIﬁ BOCIIPOMU3BOJUT TCKCThI
KHUT' 1 MCHIO HAaBUTI'allun

3 OBC «lOpaiit»

BEpcus A CJ'IaGOBI/IJJHIIII/IX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJIUMOE JJIsA
OCYHUIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JUCHUIIJIMHE

JUis KOHTaKTHOM M CaMOCTOSITEIbHON pabOThl O0YYaroLIMXCs BbIIEICHBI IOMEIEHUs,
OCHAIIEHHBIE KOMITBIOTEPHOW TEXHUKOM ¢ mojkitoueHueM k cetu "HMHTepHer" u obecnieueHneM
JIOCTYIA B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00Pa30BaTEIbHYIO CPEAYy OPraHU3aIIH:

- 3aJ1 BJIEKTPOHHO-MH(POPMAITMOHHBIX pecypcoB (aya. 2210 — 11 komnbroTepos, aya. 1218

— 10 KOMITBIOTEPOB)

- YATAJBHBIN 3aJ]1 OTKPHITOro Aoctyna (aya. 6162 — 2 koMmmbioTepa).

IlepeyeHp MaTepHAIBHO-TEXHHUUYECKOTO OOECIEUEHMsI, HEOOXOIUMOro s pealu3aluu
nporpaMMbl 06akajgaBpuaTa, BKIIOYaeT B ceds ayauroputo 1218 s npoBeaeHMs JIEKIMOHHBIX 3a-
HATHIA ¥ CaMOCTOSITEbHOM paboThI CTyJeHTOB U ayauToputo 1219, ocHameHHyI0 He0OXOaMMbIM
000pyIOBaHUEM, TEXHUUECKUMH M 3JIEKTPOHHBIMU CPEJICTBAMM JUIsl MPOBEJICHUS JIaOOPATOPHBIX

3aHATHU.

1. JIekiinoHHbBIE 3aHITHS, CAMOCTOSITEbHAs paboTta cTyneHToB (aya. 1218):

10 pabounx MecT JUIs CTYAEHTOB, 000PYIOBaHHBIX:
e PC Intel Core i3 3 GHz/4 Gb RAM/HDD 250Ghb/DVD-ROM;

e KK monuTop 19”.
e qakersl 11O o0miero Ha3HayYeHN:
Microsoft Windows XP SP3;
Microsoft Office 2007 Professional Plus;
Microwave Office.2002.v5.0.
7-zip;
Adobe Reader 9;
Dr.web;
Matlab 2008,

00eCTeurBarOIUX BO3MOKHOCTh BBIXOJIa B CE€Th MHTEPHET M JIOCTYI K 3JICKTPOHHBIM HH(pOpMa-
IIHOHHO-00Pa30BaTEIbHBIM peCypcaM OpraHU3aru.

pabouee MecTo mpernoaaBaTesi, 000pya0BaHHOE:

e PC Intel Pentium IV 3 GHz/1 Gb RAM/HDD 250Gbh/DVD-ROM,;

e KK monutop 197;

e [IlIpoexTop Beng;

e makeTsl [10 001Iero Ha3HaYEeHUS:
Microsoft Windows XP SP3;
Microsoft Office 2007 Professional Plus;
7-zip;
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Adobe Reader 9;

Dr.web;

Matlab 2008.

2. JJabopaTtopusle 3ausaTus (aya.1219):

Crenuanu3upoBaHHas yueOHas abopaTopus (Kiacc), KOJIMYECTBO MOCaI0YHBIX MecT — 12.

OcHoBHOe yueOHOe 000py/10BaHME:

- MakeThl JJAOOPaTOPHBIX padoT;

- u3MepuTenb Kodddunuenta crosueit BosHbl (KCBH) nanopamusiii P2-59;
-.nanopamuslii u3mepurens KCBH u ocnabnennii P2-56;

- u3MmepuTesb Majaoil momHocTd CBY tuna M3-10A;

- yacToToMep 3J1eKTpoHHO-cueTHbI (DCY) Tuna Y3-46;

- maHopamHbIi u3Meputenb AUX tumna X1-48.

10. METOAUYECKHUE PEKOMEHJIALIUY OBYYAIOIMMCSI [10 OCBOEHHUIO
JUCHUIINHbBI

10.1. O0mme MeToaMYecKHe PpeKOMEHAAMHU ISl 00y4aloIHuXCcs 110 OCBOCHHIO THCII M-
IJIMHBI, 00pa3oBaTeJbHbIe TEXHOJIOTHH

JluciuIirHa peanu3yeTcs MOCPEICTBOM MIPOBEIEHHUS KOHTAKTHOM paboThl ¢ 0Oydaromiu-
MHCs (BKJIIOYAs MPOBEICHHE TEKYLIETO0 KOHTPOJIS YCIIEBAGMOCTH), CaMOCTOSTEIBHONH PabOTHI
00yJaromuxcst ¥ MPOMEXYTOYHON aTTeCTallny.

KonrakTHas paboTa: aynuTopHasi, BHeayJUTOPHAs.

[Ipu npenonaBanun nuctumuinbbl «[Ipuemnsie yctpoiictea CBU nuanasonay», ucnomnb3y-
I0TCS  COBpPEMEHHbIE 00pa30BaTeNbHbIE TEXHOJIOTHH, MTO3BOJISIONINE MOBBICUTH AKTUBHOCTH CTY-
JIEHTOB MPU OCBOEHUH MaTepHalla Kypca U MpelOoCTaBUTh UM BO3MOXKHOCTh 3((EKTUBHO peau-
30BaTh Yachl CAMOCTOSITEIbHON PaOOTHI.

JUIg CTYZAEHTOB CO3/1aH KPaTKUil OMOPHBIN 3JIEKTPOHHBIM BapHaHT JIEKIMOHHOIO MaTepHua-
Ja Kypca. DJIeKTPOHHBIM KOHCIeKT HaxonuTcs Ha kadenpe «OTOC» u MoxeT ObITh MOTydyeH
CTYJEHTOM B CJly4ae IPOIYCKOB 3aHATHH IO yBa)KUTEIbHBIM IIPUUMHAM WJIM BBIHYKIEHHOIO II€-
peBOia 3aHATUH B TUCTAHIIMOHHYIO (hOpMY.

Ha nexiusx, MpakTHYeCKUX M J1a0OPATOPHBIX 3aHATUAX PEATU3YIOTCS WHTEPaKTHBHBIC
TEXHOJIOTHH, TPUBETCTBYIOTCS  BONPOCHI M  OOCYXAEHMsS, HCIOJIb3YeTCs  JIMYHOCTHO-
OPUEHTHPOBAHHBIN MOJIXOM, TEXHOJOTHs PadOThl B MajbIX IpPYIIAaxX, YTO MO3BOJSET CTyAEHTaM
MPOSBUTH Ce0sl, MOJYUYUTh HABBIKK CAMOCTOSITEILHOTO U3YUEHHUsl MaTepHualla, BHIPOBHATh YPOBEHb
3HaHUU B IPYIIIIE.

Bce Bompockl, BOZHHUKIIINE MPU CAaMOCTOSITEILHOM paboTe Haja JOMAaIlHUM 3aJaHueM, Io-
JIpoOHO pa3duparoTcs Ha JIAOOPATOPHBIX 3aHATUAX, MPAKTUYECKUX 3aHATHAX U Jekuusx. [IpoBo-
JATCSl MHAWBUIyaJIbHbIE U TPYNIOBbIE KOHCYJIbTAIIMH C UCIOJIb30BaHUEM, KaK BCTpPEU CTYJEHTa-
MU, TaK ¥ COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUIA: YaT, 3JeKTpoHHas noura, Skype, Zoom.
Nuunuupyercss akTUBHOCTh CTYJIEHTOB, MOOMIPSETCS 3a/laHKe JIFOOBIX BOMPOCOB MO MaTepHaly,
IIPAKTUKYETCS MHIUBUAYAIbHBIA OTBET HAa BOIIPOCHI CTYIE€HTA, PEKOMEHIYIOTCS METO/bI yCIEeIl-
HOT'O CaMOCTOSITEIIbHOI'O YCBOEHHsI MaTepHalia B 3aBUCUMOCTH OT YPOBHS €ro 0a30BOM MOJATrOTOB-
KH.

Jlnst olleHKM 3HAHWM, YMEHWW, HABBIKOB W YPOBHS C(OPMHUPOBAHHOCTH KOMITCTCHITHI
npuUMeHsieTcs 0aJUTbHO-PEHTUHTOBAs CUCTEMa KOHTPOJS M OILCHKH YCIEBAEMOCTH CTYACHTOB B
IIPOLECCE TEKYLIETO KOHTPOJIA.
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[IpomexyTouHas arrectanus IpoBOIUTCA B (hopMme 3auéTa ¢ OLIEHKOH M SK3aMeHa C yue-
TOM TE€KYLIEH yCIIEBAEMOCTH.

PesyabTar 00yueHusi cuuraercs c()OPMUPOBAHHBIM HA MOBBILICEHHOM YPOBHE, €CIU
TEOPETUYECKOE COJIep’KaHUE Kypca OCBOCHO MONHOCTBIO. [IpH ycTHBIX coOeceoOBaHUSAX CTYACHT
MCYEPIBIBAIOIIE, MTOCIEI0BATENILHO, YETKO U JIOTUYECKU H3J1araeT yueOHbIM MaTepuai; CBOOOTHO
CIIpaBJIsIeTCs C 3aJla4aMM, BOIIPOCAMH U JPYTUMU BUIAMU 33JIaHUN, UCIIOJIB3YET B OTBETE JIOMOJI-
HUTEIBHBIN MaTepuan. Bce mpemycMoTpeHHble padouel ydeOHOM MpOrpaMMOM 3aJlaHus BBITIOJI-
HEHBI B COOTBETCTBUU C YCTAHOBJIICHHBIMU TPEOOBAHMSIMHU, CTYJACHT CIIOCOOEH aHAITU3UPOBAThH T10-
JyYEHHBIE PE3yJIbTAThI, IPOSBIIAET CAMOCTOSTEIBHOCTD MPU BBIITOJIHEHUH 3aJaHUM.

Pe3yabTaT 00yueHusi cuutaercsi ¢(pOpMHPOBAHHBIM HA MOPOrOBOM YPOBHE, €CIIU TEO-
pPETHUYECKOE COJIep’KaHue Kypca OCBOEHO MOJHOCThIO. [lpu yCTHBIX coOece10BaHUsAX CTYACHT IO-
CJIEIOBATENIbHO, YETKO U JIOTUYECKU CTPOMHO M3JIaraeT y4yeOHbIN MaTepHuall; CIpaBiseTcs ¢ 3aja-
YaMH, BOMPOCAMH U APYTMMHU BUIAMH 3aJlaHul, TpeOYIOIMX NPUMEHEHUs 3HAHUM; BCce Mpeny-
CMOTpEHHBIC pabouell yueOHOW MPOrpaMMON 3a/laHus BBHITIOJHEHBI B COOTBETCTBHH C yCTaHOB-
JICHHBIMU TPEOOBAaHUSAMH, CTYJEHT CIIOCOOCH aHATM3UPOBATh MOJTYYCHHBIE PE3YIbTAThI; POSBIIA-
€T CaMOCTOSATEIILHOCTD TIPH BBIMIOJHEHUHU 3a/IaHUM

Pe3yabTaT 00ydyenus cunraercss HeC()OPMUPOBAHHBIM, €CJIU CTYJICHT IPU BBINOJIHEHUU
3a/laHuil HEe JEMOHCTPHUPYET 3HAHUN y4yeOHOro marepuala, JI0IyCKaeT OIIMOKU, HEYBEPEHHO, C
OOJBIIMMHU 3aTPYJHEHHUSIMH BBITIONHSCT 33JaHUs, HE IEMOHCTPUPYET HEOOXOIUMBIX YMEHUH, Ka-
YECTBO BBIMIOJHEHHBIX 33/IaHUI HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHHUSAM, Kaue€CTBO HMX
BBITIOJTHEHHS OIICHEHO YMCJIOM 0OajuioB HIDKE TPEX MO OLEHOYHOW CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOIOBOMY YPOBHIO.

10.2. MeToauueckue YKazaHus QJas 3aHATHH JJEeKIMOHHOI0 THIIA

JIeKIIMOHHBIN KypC IIPEAINoaaracT CUCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOro IJIaHa. B Xo/ie TeKIMOHHBIX 3aHATUI PACKPBIBAIOTCS 0a30BbIE BONIPOCH! B paMKax
Kax0i Tembl nuctuiiMHbl (Tabmuna 4) . O003HauatOTCs KIIHOUYEBbIE acleKThl TEM, a TaKkxke Jie-
JIAIOTCS aKLIEHThI Ha HanOoJiee CII0XKHbIE U BaXKHbIE MOJIOKEHUS U3y4aeMoro Marepuana. Marepu-
aJIbl JIGKIUH SBIISIOTCSI OCHOBOM JUISl MIOATOTOBKU OOYYArOIUXCS K MPAKTUYECKUM 3aHATHUAM / J1a-
OopaTopHBIM paboTaM M BBINIOJIHEHUS 3aJJaHUI CaMOCTOSTENIbHON paboThl, @ TaKKe K MEpONpHUsi-
TUSM TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH M MIPOMEKYTOYHOM aTTECTALMU 110 JUCLIUILINHE.

10.3. Meroauyeckne YKa3aHUsl MO OCBOEHHI0 JUCHMILIMHBI HAa JadopaTOPHBIX
padorax

[ToAroToBKy K Kaxkaoi 1abopaTOpHON paboTe CTYAEHT JIOJKEH HadaTh C 03HAKOMJICHHUS C
TUTAHOM 3aHSATHS, KOTOPBIH OTpa)kaeT coJepKaHue NpesioKeHHON TeMbl. Kaxias BbIoJHEHHAs
paboTa ¢ 0pOpPMIIEHHBIM OTYETOM U TOUICKUT 3alIUTE y MpernogaBaTes.

[Tpu ouleHuBaHUM 1a00PATOPHBIX pabOT YUUTHIBAETCS CIIEAYIOLIEe:

— Kad€CTBO BBIIIOJHCHUA 3KCHepI/IMeHTa.HBHO-HpaKTquCKOﬁ qacTu pa6OTBI N CTCIIEHb COOT-

BETCTBHUS Pe3yJbTaTOB PaOOTHI 3aJaHHBIM TPEOOBAHUSM;

— KauecTBO oopMiIeHHUs: oTYETa MO paboTe;
— KaueCTBO YCTHBIX OTBETOB Ha KOHTPOJBbHBIE BOIIPOCHI MPH 3aIUTe pabOThI.

10.4. MeTtoauyecKkue yKa3aHHUsl MO0 OCBOEHHIO JUCHHUILUIMHBI HA MPAKTHYECKUX 3aHS-
THUAX

[IpakTryeckue 3aHATHS NPEACTABISIOT COOOM AETAIN3ALUIO JIEKIIHOHHOTO TEOPETHYECKO-
ro MaTepuaia, IPOBOAATCS B IENIX 3aKPEIUICHHs Kypca W OXBaThIBAIOT BCE OCHOBHBIC Pa3JICIIbL.
OcHoBHO# (opMOH TPOBEJCHUS MPAKTUUECKUX 3aHATHH sBIsETCs 00CyXIeHHe Haubolee mpo-
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OJIEMHBIX U CJIOXKHBIX BOIPOCOB MO OT/EIBHBIM TeMaM, a TaKXKe pelIeHne 3a1a4d u pa30op npume-
POB U CUTYyallUl B ayTUTOPHBIX YCIOBUSIX.

[TpakTUyeckue 3aHATUS 00YUAIOUINXCSl 00ECTIEYHBAIOT:

- IPOBEPKY M YTOUHEHUE 3HAHUI, TOJYYEHHBIX Ha JICKIHSIX;

- IOJIy4€HNE YMEHUH 1 HaBBIKOB pEIICHNUS 33/1a4;

- MO/IBE/ICHUE WMTOTOB 3aHATUN MO PEUTHMHIOBOM CHCTEME, COTJAaCHO TEXHOJIOTUYECKOM
KapTe TUCLUIUINHBI.

10.5. MeToanueckne yKka3aHus 1Mo cCaMoCTOSITeIbHOI padoTe 00yJaromuxcs

CamocrosTenbHas paboTta obecrieunBaeT MOArOTOBKY OOYyYaromierocs: K ayJuTOpPHBIM 3a-
HATUSIM U MEPOIPUATUSAM TEKYIIETO KOHTPOJSI U MPOMEKYTOYHOM aTTecTaluyd MO U3ydaeMoi
JTUCIUILIMHE. Pe3ynbTaThl 3TOM MOATOTOBKH MPOSIBIISIIOTCS B aKTUBHOCTU O0YYaIOIIErocs Ha 3aHs-
TUSX M B KQUECTBE BBIITOJTHCHHBIX MTPAKTUYCCKHUX 3aJaHUH U APYTUX POPM TEKYIIETO KOHTPOJIS.

[Ipu BBIMONHEHUU 3aJaHUN JUIS CAMOCTOATEIBHOW pabOThl peKOMEeHAyeTCs MmpopadoTka
MAaTEepUAJIOB JICKIUN MO KaXI0N MPONJACHHON TEME, a TAKKE U3YyUYCHUE PEKOMEHAYEMOM JuTepa-
TYpBbl, IpesicTaBlieHHON B Pa3zaene 6.

B mpomecce camocTosTeIbEHON pabOTHI MPU U3YYCHUU JUCIHILTAHBI CTYIECHTBI MOTYT pa-
0oTaTh Ha KOMIIBIOTEpPE B CHEIUAIM3UPOBAHHBIX AyAUTOPHSIX ISl CAMOCTOSITENBHOM pabOThI
(ykazano B Tabmmme 11). B aymuropmsx — mmeercss jgoctyn 4epe3 HHGOPMAIOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTh «MHTEepHET» K 3JIEKTPOHHON HH(OPMAIMOHHO-00pa30BaTeIbHON
cpene ynusepcurera (QMOC) u anekrponHoit 6udnuoreunoit cucreme (3bC), rie B a3eKTpoHHOM
BUJIE pacrojiaraiorcs y4yeOHble U yueOHO-METOIUYECKHUE MaTepHalibl, KOTOPbIE MOTYT OBITh HC-
MOJIb30BAHBI JIJIsI CAMOCTOSITEIbHONW PaOO0THI MPU M3YyYEHUU JUCHUTIINHBL.

10.6. MeToanyeckue yKa3aHus AJs BHINOJTHEHUS] KYPCOBOii padoThl

BeinmonHenue KypcoBoil pabOThl CIIOCOOCTBYET JIyYIIEMY OCBOCHHMIO OOYYaroIUMUCS
yqe6Hor0 Martcpuaia, Q)OpMpreT HpaKTI/I‘IGCKI/Iﬁ OIIBIT U YMCHHUA IO I/I3y‘~Ia€MOI\/’I JUCHUITIINHE,
crocoOCTByeT (hopMUPOBaHHIO Yy OOYYarOMIMXCSl TOTOBHOCTH K CaMOCTOSITEIbHON mpodeccro-
HaJbHOMN ACATCIIbHOCTH, ABJISACTCS 3TAIIOM K BBIITOJIHCHUIO BBIHYCKHOﬁ KBaJ'II/I(bI/IKaHI/IOHHOI\/'I pa60-
THI.

IIpumepHasi TeMaTHKAa KypCOBBIX padoT
Tema 1. Mopenuposanue 06bemHoro CBY pezonaropa cioxxnoi ¢Gopmbl
1. UccnemyeMsbrit MakeT 00J1a/1a€T CHMMETPHUEH BpAIICHUsI, TIOITOMY JIJISl €0 TOCTPOCHUS UCTIOJTh-
3yeTcs BpalleHHE MONEPEeYHOro CEe4YEeHUs BOKPYr COOCTBEHHOW ocu. boiee Toro, B pe3oHarope
IPUCYTCTBYET 3epKajbHas CHMMETPUS (B IJIOCKOCTH, NMEPIEHAUKYISIPHON ero o0pasyroliei), mo-
3TOMY JIOCTaTO4YHO OyJIeT CO3/aTh TOJBKO MOJOBHUHY MpOGWIs BpaIlEHHUs, a 3aTeM 3epKajbHO

0TOOpa3uTh €€ AJIs NOTyYEeHUs OJHON MoJesn. Pe3ynbTaTtoM MOIEIMPOBAHUS CTAHET MOJIY4YEeHUE

COOCTBEHHBIX MOJ p€30HaTOpa, a TAaKXKE BEIYHUCIICHUEC )106pOTHOCTI/I.
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2. Matepuan CTEHOK Pe30HATOpa — Mellb C y/IeTbHON IPoBoANMOCTh0 6 = 5.8-108 Cm / M. Ha mo-
BEPXHOCTH X = + 129 MM HE00X0AUMO CHATH (PACKY C PaIUyCOM CKpYIJIeHUs 15 MM.

3. Tun ananuza — Eigenmode. HuwxHss rpanuia ananusupyemsix yactot 200MI . Yucno ananu-
3UpyeMbIX Mo 15.

4. BeiBecTu Ha 3KpaH TaOJIMIly 4acTOT U JOOPOTHOCTH COOCTBEHHBIX KosiebaHui. IlocTtpouts kap-
TUHY CHUJIOBBIX JIMHUM OJHOrO M3 HM3MIMX Kojebanuil. Onpeaenuts ero tun (H — cummerpuyHoe
MarHUTHOE KoJieOaHHE C OTJIMYHBIMU OT HyNs KommoHeHTamu E,, H m H;; E — cummerpuunoe
JNIEKTpUYECKOe KojeOaHHe ¢ OTIMYHBIMHU OT Hyns koMmnoHeHTamu H,, Er u E;; G —rubpunnoe

KoJieOaHHUe C BapUAIMSIMHU IOJIS IO KOOPIUHATE ).

Tema 2. MoaenupoBanue BOJTHOBOJHOIO NEPEX0Aa NPAMOYT0JbHOI0 CEYeHUs!
€ IOBOPOTOM IIOCKOCTH MOJISPHU3ALUH

1. Co3nmate Mozenb OTpe3Ka MPSIMOYTOJILHOTO BOJIHOBOJA pa3Mepamu a x b X |, rie a=7.2 mm ,
b =7.2 MM — moniepeunbie pasmMepsl BOJIHOBOMA, a | =20 MM — ero mpooiabHbINA pa3Mep (IIHHA).
Martepuan CTEHOK BOJIHOBOJIa — ME/Ib C YAEIBHOM NMPOBOJUMOCTBIO G = 5.8-108 Cm / m.

2. [TpoanayiM3upoBaTh BOJHOBOJ B YacTOTHOM muana3oHe ot 20 mo 40 I'T'm ¢ mcmonb30BaHuEeM
pematens Driving modal. TToctpouts rpaduku 3aBucumoctu napamerpo S21, S11 u KCBH ot
gacToThl. OnpeseauTb KPUTHYECKYIO YaCTOTY BOJIHOBO/JIA.

3. Co3xare MOJeNM BOJHOBOJHBIX ITEPEXOJIOB C BpAIIEHUEM IUIOCKOCTH Mossipu3anuu Ha 90°,

MMPEACTAaBJICHHLIC Ha pPUC 1u?2. HpoaHaJ'II/BI/IpOBaTL HX B YKa3aHHOM 9aCTOTHOM JHAIIa30HEC.
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Pucynok 1 Pucynok 2
4. TTo rpadukaM 3aBUCUMOCTEH mapameTpoB Syi, S13 1 KCBH OT 4acToThI onpeneuTh, Kakon u3

PacCMOTPEHHBIX ABYX MEPEXOA0B JIYUIIC. OTBeET NOSCHUTS.

Tema 3. MoaempoBaHHue H30THYTOI0 KOAKCHAJIBLHOI0 BOJTHOBOAA

1. Coznare Mozmenb OTpe3Ka KpYIioro KOAKCHAJIBHOTO BOJHOBOZA, M30THYTOTO Ha Yroil @, T
0<¢@<180°. BHemHuii W BHYTPEHHUH pagNyChl KOaKCHala, COOTBETCTBEHHO, Iy =5 MM,
ri = 2.2 MM. BHyTpHn AMaiekTpuueckux BCTaBOK BHYTPEHHUH pajlyc KOakcHaja y»Ke U paBeH I3,
rae 1.5 <rp;<1.9 MM (He0o0X0ANMO MPOBECTH ONTUMU3ALMIO). JMHHA MPSIMBIX YyacTel KOaKCHallb-
Horo BoOJHOBOAA |=25wmm. [lnuHA AMANEKTPUYECKUX BCTABOK, PACIIOJNIOKEHHBIX IMOCEPEIMHE
IPSMBIX OTPE3KOB BOJHOBOMAA paBHa h = 7 mm. Pagnyc u3ruba BonHoBoaa d = 10 mm. Marepuan
CTEHOK M BHYTPEHHEW »XHWJIbl KOAKCHAJIBHOTO BOJHOBOJA — MEAb C YJEJIbHOW MPOBOJUMOCTBIO

6 = 5.8-10° Cm / M, MaTepnan gudmekTprdeckux BcraBok — teduion (Teflon_based).
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2. C ucnonp3oBanuem pemareias Driving modal mpoananusupoBats Ha mpoxoxa gannyio CBY
CTPYKTYpY IpHU 3Ha4eHUU yria noBopoTa ¢ = 90° npu paznuyHbix 3HaueHUAX 1.5 <r, <1.9 mm c
mrarom 0.1 MM ¢ HCIIOJIb30BaHHEM BCTPOCHHOW (GyHKuuu onTuMusaiuu Optimetric. uamnazon
gactor aHanmu3a oT 0.1 mo 10 I'Tu. IToctpouts rpaduku 4acTOTHBIX 3aBUCHMOCTEH MapaMeTpoOB
Sz1 1 KCBH. Tlo jaHHBIM 3aBUCUMOCTSIM OIPEACIUTD ONTUMAIBLHOE 3HaYEHUE I.

3. UccnenoBats 3aBucumoctu Sy; 1 KCBH, mocTpoeHHbIe A1 ONTUMAIbHOTO 3HAYEHUS I MPHU

pasIMyHBIX 3HaueHusx yriaa ¢ = 0°, ¢ = 45°, ¢ = 180°.
Tema 4. Moaeaupoanne CBY ¢puabTpa

1. Co3nare monens CBY ¢umibrpa (cM puc. 1) B MEKPOTIOJIOCKOBOM HCITOJIHEHUH U TIPOU3BECTH
aHaJIM3 ero XapaKTePHCTHK ¢ MCIoib3oBanueM pemaress Driving Modal. ®unetp pacnonaraercs
B 9KPaHUPOBAHHOM Kopiyce pa3mepamu a x b x (d + h), rne a =5 MM — mmmpuna Kopryca Guib-
tpa, b=9.15MM — ero mmna, h=0.5 MM — Tommuua momnoxku u3 marepuana ¢ € = 10.73
(tg 6=10"), d =5 MM — mmpuna BO3/YIIHOT'O MPOMEKYTKa HaJ TuaTtoi ¢punbrpa. Paccrosnue ot
[EHTpPA MMOABOISIINX MOJIOCKOB JI0 Kpast TUIaThl a1 = 2 MM. TOJIIIMHA METAJUTU3ALUHU TIPOBOISIIETO
pucynka twiatel GuiabTpa t=0.05 MM. Marepuan Bcex MPOBOISIIUX 3JIEMEHTOB KOHCTPYKIIUU
UIBTPa, BKIIOUAS CTEHKH KOPIyca — MeIb C YACIHBHOH MpoBomguMocThio o = 5.8-10° Cm/ m.

Buemnuii Bua Tonosnoruu GpuiabTpa ¢ pasMepaMu MpeacTaBieH Ha puc. 2.
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Pucynok 2

JlmvHA OIBOIAIIMX MUKPOITOJIOCKOBBIX JJUHUHN ToimuHor W1 = 0.45 MM L; = 3 Mm.
Jlnst co3maHust Mojaenu (HIBTpa PEKOMEHIYETCS HCIIOJIb30BaTh CIHCOK IEPEMEHHBIX,

IIpEJICTaBJICHHbIN Ha puC. 3.

Mame Value | Uit I Evaluated Value Type

d 5 mm Bmm Design
N h 05 mm 0.5mm Design
| t 0.05 mm 0.05mm Design
[ a 5 mm Bmm Design
[ al 2 mm 2mm Design
b 71142) 9.15mm Design
| wi 0.45 mm 0.45mm Design
| bl 2 mm 2mm Design
[ w2 02 mm 0.2mm Design
2 18+0 65/ mm 2 575mm Design
WE 19 mm 1.9mm Design
| w3 0.35 mm 0.35mm Design
e 13 mm 1.3mm Design
[ wi 0652 mm 0.325mm Design

Pucynoxk 3

2. AHanu3 QuiIbTpa MpOU3BOJAUTH B Auamna3zoHe 4acToT oT 2 a0 20 I'Tu. Ilocne BeimonHe-
HUS aHAJINM3a TTOCTPOUTH YaCTOTHBIE 3aBUCUMOCTH mapameTpoB S21 m KCBH, Mo KOTOpBIM ormpe-
JeUTh TUIT (QUIBTPA U €r0 OCHOBHBIE XaPaKTEPUCTHKH (IIOJIOCY MPOMYCKAHUS M HEMPO3pPadHO-
cTH). Takxe onpenenuTh HeJOCTaTKU JAaHHOTO (UIbTPA U MPEUIOKHUTH TYTH UX UCKOPEHEHHUSI.

PaSBepHYTI)Ie MCTOANYCCKUC YKa3aHUA IO BCEM BHIaM pa6OTI)I CTyACHTa HaxXoAsATCd Ha

kapeape «OTOC.

11. OHEHOYHBIE CPEJACTBA JJIs1 KOHTPOJISI OCBOEHUSA U CIUIIJINHBI

JIns TeKyiero KOHTPOJs 3HaHUM CTYIEHTOB IO JUCIUIUIMHE MPOBOJUTCS KOMILJIEKCHAS
OIleHKA 3HAHUM, BKIIIOYArOIIas

— TEOPETHYECKHUI ONMPOC, KOHTPOJIb BBINOJHEHUS JOMAIIIHUHN 3a1aHUH;
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—  3aIUTa OTYETOB 0 JIAOOPATOPHBIM paboTaMm.

dopma npoBeieHHs TPOMEKYTOYHOM aTTeCTAIMH M0 JUCHUIUIMHE: YK3aMeH B 3 CEMECTpe.

11.1. TunoBbie BONPOCHI VI MIPOMEKYTOYHOM aTTECTALIUH

1. IlonaTue npueMHOro ycTpoiicTBa U OcHOBHbIE MeTonbl pueMa CBY curnanos. Kpat-
KU ICTOpUYEeCKU 0030p pa3BuTHs ycTpoilcTB CBY 1 TeXHOJIOTUM UX U3TOTOBIICHHUS.

2. Haznauenwue, ¢pyHKIMU U Kinaccudukanus ycrpoiicts npuema CBY curnanos, ocoOeH-
HOCTH UX HCIIOJIb30BAHUSA B PA3JIMYHBIX PAJIUOTEXHUUYECKUX CUCTEMAX.

3. Bknan xapakrepuctuk CBY nmpueMHOro ycTpoiicTBa B SHEpreTHYECKH MOTEHIMAT pa-
JUOJINHUY.

4. O6mue cBefeHMsl 0 MOJENAX cUurHaioB u noMmex B CBY auanasoHe, MX XapakTepUCTH-
Kd. MoJenupoBaHue 3J1eKTPOMAarHUTHOM OOCTAHOBKM M KauyecTBa CBSI3U B Pa3IMYHBIX PEXHUMax
pyeMa B JEIUMETPOBOM, CAHTUMETPOBOM U MIJIJIUMETPOBOM JlMana3oHax JJIMH BOJIH.

5. CTpyKTYypBbl U OCOOEHHOCTH PaJUONIPUEMHBIX TPAKTOB, OTJIMYAIOLIUXCS BUJAMU YacTOT-
HOTO Mpeo0pa3oBaHUs CHEKTpa mpUHHMaeMoro curHaina (npuemHuku CBY mpsimoro ycuienws,
CylepreTepouHHbIe, UHPPAAUHHBIE, IPSAMOTo IPeoOpa3oBaHus).

6. OCHOBHBIC TEXHHUECKUE XapaKTEPUCTUKU pagronprueMHoro ycrpoiictea CBY (pabounit
Jana3oHa 4acToT, YyBCTBUTEIbHOCTb, U30UPATEIbHOCTh [0 OCHOBHOMY U COCEIHEMY KaHaly,
JUHAMHUYECKUH Tuana3oH U MOKa3aTeNl UCKaKEHUS! IPUHUMAEMBbIX CUTHAJIOB).

7. IlomexoycTOHYMBOCTb pajuonpueMHbix ycTpoiictB CBY nuana3soHa u MeToabl ee Ko-
JIMYECTBEHHOH OLICHKU.

8. OcHOBHBIE 3Tamnbl U OCOOCHHOCTH TMpollecca MPOSKTUPOBAHUS MPUEMHBIX YCTPOWUCTB
CBUY gunanasona.

9. Meronuka pacyeTa MoJOChl MIPONYCKAaHUS JTUHEHHOTO TpakTa MPUEMHOTO yCTPOICTBA.
ObecnieueHne 4yBCTBUTEIBHOCTU U U30MpaTENbHOCTU NMPUEMHOro ycTpoictBa. Pacuer xoaddu-
[IUEHTa YCWIEHUs JIMHEHHOro TpaKkTa NpHUEMHHKA M OIpeiesieHHe HeoOXOAMMOCTH BBEICHHUS
APY.

10. Pacnipenenenue ycunenus u uzbupatenbHocTH nmo CBY TpakTy nmpueMHOro ycTpoii-
ctBa. OCcOOEHHOCTH NOCTPOEHUs (PyHKIIMOHAIBHOM cxeMbl npueMHuka CBY ¢ aBoiiHbIM npeodpa-
30BAHHUEM YACTOTHI.

11. McTouHMKM BHYTPEHHHUX LIYMOB B PUEMHOM TPAKTE, UX XapaKTEPUCTUKHU, ITOAXOJIbI K
UX MOZEINPOBAHNUIO.

12. Iymer CBY aHTeHHO-(GUAECPHBIX YCTPOMCTB, IIyMbI MACCHBHBIX IEMEed M aKTUBHBIX
3JIEMEHTOB: OUTOJISIPHBIX TPAH3UCTOPOB, MOJIEBBIX TPAH3UCTOPOB, OTYIPOBOIHUKOBBIX JHOAOB.

13. DddexTrBHAS TITyMOBas mMoNOCa MPHEMHUKA M HOMHHAJIbHAS MOITHOCTH mryma (Dop-
myna HaiikBucra). DOKBUBaJIEHTHAs IIyMOBas CXeMa IPUEMHUKA.

14. KospduuueHTt myma u mymoBas TeMIeparypa NpueMHUKAa. MeToauka pacuera my-
MOBBIX XapaKTEPUCTHK TpakTa npuemMHoro ycrpoiicrsa CBY mo nryMoBbIM XapaKTEpUCTHKAM OT-
JENBbHBIX COCTABIIAIOMNX (PYHKIIMOHAIBHBIX y3710B (hopmyna Ppunca).

15. Cs3p KO3 HIMEHTa IIIyMa U IIYMOBOI TemIeparypbl ¢ peaJbHOH YyBCTBUTEIbHO-
CTBIO IpUeMHOro ycrpoiictBa. Obecneuenue yyBcTButeabHoctd CBY nmpreMHuKa mpH 3alaHHOM
COOTHOILIEHUH CUTHAI/IITYM.

16. VicTOYHWKH BHEIIHUX IOMEX, OCOOCHHOCTH WX TNPOSBICHHUS B PA3IMYHBIX YaCTOTHBIX
JMana3oHax ¥ MeToJIbl O0pbObI C HUMHU.

17. CoBMecTHOE BO3/ICUCTBUE HA MIPUEMHOE YCTPOMCTBO TMOJIE3HOTO CUTHAJIA U UMITYJIbC-
HOW TOMEXH, MPUYMHBI 00pa30BaHUs ‘“MepPTBOM 30HBI” (IIOTEPU UYBCTBUTEIHHOCTH) U METOJIBI
OOpBbOBI C UMITYJILCHBIMHU TTOMEXaMH.
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18. CoBmecTHOE BO3/EHCTBHE Ha MPUEMHOE YCTPOMCTBO MOJIE3HOIO CUTHAJIA U COCPEOTO-
YEHHOU 110 CIIEKTPY MOMEXH, METOJbl PACHIMPEHUS TUHAMUYECKOIO IMana3oHa IPUEMHHKA U €ro
OCHOBHBIX (DYHKIIHOHAJILHBIX Y3JIOB.

19. CoBmecTHOE BO3/€HCTBHE HA MPUEMHOE YCTPOMCTBO MOJIE3HOTO CUTHajla M (UIyKTya-
[IUOHHOW TIOMEXH, METO/IbI OOPHOBI ¢ (QITYKTyallMOHHBIMU IOMEXaMHU M YCTPOHCTBA ONTUMAIBHOTO
IIPYEMa CUTHAJIOB.

20. MeTozp! 00pbOBI C MyIBTHILTUKATHBHBIME IToMexamu B CBY nquanazone.

21. HaznaueHue u kinaccuUKanys aMILUIUTYIHBIX OTPaHUYUTENIEH, a TakKe MpeabsBise-
MbI€ K HUM TeXHH4Yeckue TpeboBanus. [IpuHiun paboThl, CXeMOTEXHHKA U KOHCTPYKLIUU TBEP/O-
TEJbHBIX AMIUIUTYIHBIX OTPAHUYHUTEIICH.

22. MeToapl TOBBILIEHUST OBICTPOACHUCTBUS AMIUTUTYAHBIX OTpaHMYMTeNeid. Meronuka
pacueTra IHOAHBIX OIPAHUYUTEIIECH MOIIHOCTH.

23. TunoBble NPUHIMIUAIBHBIE D3JCKTPUYECKHE CXEMbl BXOJHBIX IEMeld NPUEMHBIX
yerpoiicte CBY nuana3zoHa, 0coOOEHHOCTH UX KOHCTPYKTUBHOT'O UCHOJIHEHUS.

24. Metoauka pacueta ko3 dunuenta nryma sxoanoi nenu CBY npuemnanka. CHIKeHHE
IIOTEPH BO BXOJHOM LIETIH. Y CJIIOBUE COIIACOBAHMS BXOAHOM LIEMH I10 IIIyMaM.

25. OcHOBHI TeopHuH cuHTe3a (UIABTPOB. [IpOTOTUIIEI PHIBTPOB ¢ ONTHUMAIBHBIMHA YaCTOT-
HBIMHU XapaKTepUCTUKaMH. 3aMeHa YaCTOTHOM NepeMeHHON Ipu pacyeTe NPOTOTUIIOB (PUIBTPOB.

26. [lepexoq OT TOCIENOBAaTENBHBIX M TMApaUICIbHBIX AKBUBAICHTHBIX KOJIEOATEIbHBIX
KOHTYpPOB K pPE30HAaHCHBIM IuIeiipaM. Pe3oHaTOphl Ha IByX pa3HECEHHBIX HEPETYSIPHOCTAX B JIM-
HUU Tepeayn.

27. Metoauka pacueTa nojiocHo-mponyckarouux ¢puisTpoB CBY ¢ 4eTBepTHBOIIHOBBIMU U
HEIOCPEICTBEHHBIMH CBSI3IMU COCEJHUX PE30OHATOPOB.

28. MeToaMka pacyeTa BCTPEYHO-IUTHIPEBBIX OJIOCHO-NIponycKatomux ¢uiabtpos CBY.

29. OCHOBHBIE METOBI Y3KOIIOJIOCHOTO COTJIACOBAHUS KOMILIEKCHBIX HATPY30K.

30. MeToaMka corjacoBaHHs C MOMOINBIO YETBEPTHBOJIHOBOIO TpaHchopMaTopa, OJHOU
WJIM HECKOJIBKUX PEaKTUBHOCTEH (oqHONILIECH()OBOE M MHOTOIIICH(POBOE COTTIACOBAHNUE)

31. MeTtoaMka IIMPOKOMOJIOCHOTO COIVIACOBAHMS AKTUBHBIX HArpy3oK € IMOMOIIbIO CTY-
MEHYaThIX W IUJIaBHBIX mepexooB. OrpaHuyeHUs] NpU IIUPOKONOJOCHOM COIJIACOBAHUU KOM-
IJIEKCHBIX HArpy30K.

32. IInpoKomoOIOCHOE COTJIACOBAHKME PE30HAHCHBIX HATPY30K.

33. YcrpoiictBa ynpasinenus ammuntynoid u ¢aszoit CBY konebanuit. Knaccudukarms
YIPABJISIIOIIUX YCTPOUCTB.

34. DnemeHTHas 0a3za Uil KOHCTPYWPOBAHMS TBEPAOTEIbHBIX YHPABISAIOIIUX YCTPOUCTB
CBU.

35. ®uznueckue >(PQPeKThl, HUCHOIb3yeMble B pPabOTE TBEPAOTEIbHBIX YIPABIISIOLINX
ycrpoiicte CBY. TlonynpoBogHUKOBBIE P-N U P-i-N AHO/BI, KAK OCHOBA MOCTPOCHHUS YIIPABJISIO-
mmx ycrpoiicts CBY. Mcnonbs3oBaHue MosieBbIX TpaH3UCTOPOB LIIOTKM B yIpaBIIsSIFOIIUX YCTPOU-
ctBax CBY.

36. OHORIEMEHTHOE TBEPIOTEIBHOE YCTPOICTBO ynpasineHus ammutyaoi CBY curnana
(pexxuM aTTeHoaTopa U OTKIYaTess). MHOTOCEKIIMOHHbIE AUOHbIE U TPAH3UCTOPHbBIE OTKIIIO-
yatenu. MeToauka pacdyera OTKIIIOYaTenei Ha P-i-N-auonax. OnTHMuU3aIms napaMeTpoB JHOIHBIX
OTKJIFOYATENIEH.

37. Muoronosunmonasie CBY nepexmmtouatenu. Pa3psa3piBatolye nenu 1 ObICTpoieiicTBHIE
TBEPAOTENBHBIX OTKJIFOYATEIIEH.

38. TunoBble NPUHIUITUAIBHBIE NEKTPUUECKUE CXEMbl U KOHCTPYKTHUBHBIE OCOOEHHOCTH
MOJIOCOBBIX TPaH3UCTOPHBIX ycunutened auanazoHa CBY. Haznauenue manomymsimmx CBY
yCUJIUTENEH U 00IIue MpeabsBIsIeMble K HUIM TPeOOBaHUSI.

39. Y3kononocusie CBY ycunutenu Ha OUTIOJISIPHBIX U MTOJIEBBIX TPAH3UCTOPAX.

40. IIupokonosnocHsie Tpanzuctopusle CBY ycunurenu ¢ pa3aeiaeHHBIMA U 0OBbEIUHEH-
HBIMH COTJIACYIOIIMMH U BBIPABHUBAIOLIMMHU LICTIAMHU.
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41. Vcnonp3oBanue [Uisl aHaJIM3a TPaH3UCTOPHbIX ycunutened CBY cucTembl BOIHOBBIX
napaMeTpoB. TpaH3UCTOP KaK YETHIPEXTOIIOCHUK B CUCTEME S-ITapaMeTpOB.

42. Pacyer BXOAHOTO M BBIXOJIHOTO UMIIEJTAHCOB TPAH3UCTOPA B PEXKMME MAJIOTO CUTHAIA.

43. O61acTh aOCONIOTHON YCTOMYMBOCTH ycHIUTENA. [[oOTeHIIMAIBHO YCTONYMBBIN YCUITH-
Teab. MeTo bl o0ecneyeHus: pexkuma yCTOMUMBOM pabOThl yCHIIUTEIIS.

44, HeycTOWMYMBBINA PEXKUM paOOThI YCHIIHTEIS (PEKUM CaMOBO30YKICHNS).

45. Pacyer cornacyrommx nenei ans paboThl yCHIMTENBHOTO KacKaja B PEKUME MUHU-
MaJIbHOTO IIIyMa ¥ MAaKCUMAJIbHOTO YCUJICHHUS.

46. Pacuer pexxuma pabOThl YCHIMTENS 110 MOCTOSHHOMY TOKY (LEHH MMOAAYH MUTAHUS U
CMEIIIEHUS Ha TPAH3HUCTOP).

47. ONTUMHU3ALMOHHBIN [TOAXO0J K 3a7jaue pacyeTa HIMPOKOIIOJIOCHBIX YCHJINTEIbHBIX Kac-
KaJIOB.

48. Co3nanmne OeccTpyKTYpHOM MOZETH KOHKPETHBIX TPAaH3UCTOPOB Ha OCHOBAaHUH JaH-
HBIX, PEACTABICHHBIX B TEXHUYECKOW JOKYMEHTAIIUU HA HUX.

49. CyTh ONTHUMH3AIMOHHOTO TOAXO0JA K PAaCcyeTy HIMPOKOIIOIIOCHBIX COTJIACYIOUINX IIe-
neil. 3aanue rpaHul] U3MEHEHUS MapaMeTpOB ONTUMHU3ALMU C YYETOM YCIOBUM MX (U3UYECKOM
pean3yeMOCTH.

50. TunoBasi 3aBUCUMOCTh KOI(PPUIMEHTAa YCUIICHUS YCUJIUTENs OT BEIUYHHBI BXOJTHOM
MOIIIHOCTHU. MOIITHOCTh HACBILIEHUS U TOUKA JEUOETbHON KOMIIPECCUN YCUIIUTEIS.

51. Metoabl paciipeHus: AMHAMUYECKOTO IUana3oHa yCUIUTeNeH.

52. HeoOxoauMocTh mpeoOpa3oBaHusi 4YacTOTHI B MPHEMHBIX ycTpoiictBax CBY amamazo-
Ha. OgHOKpaTHOE M MHOTOKpaTHOe IpeoOpazoBanue yactoThl. Knaccudukanus npeodbpazoBare-
neit yactorel CBY nuanazona.

53. O600mIeHHass PKBUBAJICHTHAs cXeMa MpeoOpa3oBaTeliss 4acTOThI, O0IIas TEopHus mpe-
00pa3oBaHMs YaCTOTHI.

54. XapakTepUCTUKU NTpeoOpa30oBaHus U MOOOYHbIE KaHAJbl IPHEMa, METO/IbI MT0/IaBICHUS
HE)KeJaTeJIbHBIX MTPOYKTOB MIPE0Opa30OBaHMUS.

55. KoadpuumenT nmpeodbpa3oBanusi U €ro 4acTOTHas 3aBUCUMOCTb. BX0/1HOM / BBIXOIHOM
HUMITEJTAHCHI ¥ KO3 (UIIUEHT ITyMa nmpeodpa3oBaTeis.

56. [IpyunHBl BO3HMKHOBEHUS] MOOOYHBIX KaHAIOB IpuemMa. MHOTOKpaTHOE B3auMOJeH-
CTBHUE KOJIeOaHHM KOMOMHAIIMOHHBIX 4acTOT. MeTOo bl 0/1aBIeHUs IOMEX Ha 4acTOTaX 3epKajb-
HOTO U MOJIy3€PKaJIbHOTO KaHAJIOB, a TAK)KE NHTEPMOYJISILUOHHBIX IIOMEX.

57. DnemeHTHas 0a3a JJIsI KOHCTPYUPOBAHUSI CMECUTENIEH JEIMMETPOBOTO, CAHTUMETPOBO-
ro0 1 MWUIMMETPOBOIO 1MANa30HOB JUIMH BOJIH.

58. CxemoTexHHKa, OCOOEHHOCTH KOHCTPYKTHBHOTO HCIIOJHEHHS W OCHOBHBIC TEXHHYE-
CKHE XapaKTEePHCTUKH, NMPEUMYILECTBA U HEAOCTATKU HeOaJTaHCHBIX, OalaHCHBIX, JBOWHBIX Oa-
JIAHCHBIX U KOJBIEBBIX TPAH3UCTOPHBIX U 1HOAHBIX cMecuTeneit CBY nuanazona.

59. BnusiHue pa3dpoca mapamMeTpoB Iuied OallaHCHBIX CMECUTENel Ha YPOBEHb 110/1aBICHHUS
He)KeJaTeJIbHBIX MTPOYKTOB MIPe0Opa30oBaHMUs.

60. Metoauka pacuera HeOaTaHCHBIX U OAJIAHCHBIX JHMOJHBIX CMECHUTENEH B MUKPOIOJIOC-
KOBOM HUCHOJHEHHH. PacueT cmecuteneil Ha OUMOJSPHBIX TPAH3UCTOPAX U IMOJEBBIX TPAH3HCTO-
pax c 3atBopoM IIloTku.

61. HazHaueHne W OCHOBHBIE TEXHHYECKHE XAPAKTEPUCTHKH AMIUTUTYAHBIX JETEKTOPOB
CBUY nuanazona. CxemoTexHuKka U KOHCTpyKIMU CBY TBepIOTENbHBIX aMIUIUTYIHBIX JETEKTO-
pOB.

62. O6nacTy MPUMEHEHUs, CXEMOTEXHUKA 1 OCHOBHbIE TEXHUUECKUE XAPAKTEPUCTUKH (a-
30BbIX U 4acTOTHBIX aerekTopoB CBY auanasona. KoncTpykTuBHas peanuzanus (a3oBbIX U ya-
ctoTHbIX CBY 1eTeKTOpoB B MUKPOINOJIOCKOBOM MCIIOHEHHH.

63. Haznauenue, knaccudukaiys BUIOB yIpaBieHUs U peryaupoBok B CBY mpuemHBIX
YCTpOHCTBAxX, TpeOOBaHUS MPEIbIBISEMbIC K HUM.

64. MeTopl aBTOMATHU3AIMH YITPABJICHUS XapaKTePUCTUKAaMHU MTPUEMHBIX ycTpoiicTB CBY.
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65. MeToapl  3JEKTPOHHOM TEPEeCTPOWKH PE30HAHCHBIX 3JEMEHTOB U  YacTOTHO-
n3buparenpHbIX 1erneid. CUcTeMbl aBTOMAaTHYECKON HacTpoiiku nmpuemMHuka CBY Ha 3amaHHyMO
4acTOTY U aBTOIIOUCK CUTHAJIA.

66. ConpskeHre HaCTPOEK 4acTOTO33JA0LIMX LIeNell B CylepreTepoAMHHBIX IPUEMHHUKAX
CBU.

67. Knaccudukanuus 1 OCHOBHbIE XapaKTEPUCTUKH CUCTEM aBTOMATHUYECKOW PEryJnpOBKU
yeunenus. [Ipunmun padotsl u cxemsl APY B nmpuemnsix ycrpoiictBax CBY nuamnasona.

68. Knaccudukauus ¥ OCHOBHBIE XapaKTEPUCTHKU CUCTEM AaBTONOJCTPOWKH YaCTOTHI.
[Mpunnun pabots! u cxemsl AITY B npuemHubix ycrpoiictBax CBY nuana3zona.

69. [losoca 3axBaTa M MoOJIOCA yAEpXKaHUA CUCTEMbl YaCTOTHOM aBTONOJCTPOWKH. BbriOop
MOJIOCHI TPOITYCKaHMsI 4aCTOTHOTO AucKpuMuHaTopa. OcobeHHocTH (Da30BOM aBTOMOJICTPOMKH
4yacToThl. beicTpoaeiicTBue cuctem AlTY.

70. Pa3BuTHe TeOpUM ONTUMAIBHOTO Mpuema u 0b6paboTku curHaioB B CBY nuanazone.
Hcnonb30BaHue CUTHANOB ¢ LU(PPOBOM MOAYIALUEH, UX KOTEPEHTHOE U HEKOTepEeHTHOE 0OHapy-
KEHHE W JeMonyssinus. Mcmonb30BaHue MIyMOMOAOOHBIX CHTHAJIOB B 3AIIUIIEHHBIX OT MOMEX
KaHajax CBS3H.

71. BO3MOXHOCTH COBPEMEHHBIX CHCTEM aBTOMATHU3UPOBAHHOTO IPOEKTUPOBAHUS IIPU
paspabotke npuemMHbIx CBY ycTpoiicTB HOBOTO MOKOJIEHUS.

72. MeToapl CKBO3HOTO KOMITBIOTEPHOTO TPOEKTHPOBAaHUS NMPUEMHBIX ycTpoiicte CBY
Juana3oHa.

11.2. TunoBble JOMANIHUE 3aAaHUS VI TEKYIIEr0 KOHTPOJIs

1. C ucnons3oanuem CAIIP Microwave Office mpousBectn MonmennpoBaHUE MHUKPOIIO-
nockoBoro ITI® Ha nmutelidax B quanazone yactot ot 4 1o 16 I'Tu. [Toctpouts Ha ogHOM Tpadu-
ke yactoTHbIe 3aBucuMocTH S21 1 KCBH. OmnpenenuTs moiocy nponyckanus GuibTpa. BHemHwMiA
BUJI TOTOJIOTUU (UIBTpA MPUBEIEH Ha pHcC. 1.
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Pasmep kopmyca ¢unprpa mo ocu X 20 mm (200 snemeHTOB ceTku), 1o ocu Y 5.9 mm (118 ame-
MeHTOB ceTkH). Tommmaa moanoxku 0.5 mm, marepuan nomioxkn: € = 10.54, tg & =10 [Mnpu-
Ha BO3YLIHOTO MPOMEXYTKA HaJ| IJIATOH 6 MM.

2. C ucnonszoBanuem CAIIP Microwave Office mpousBectn mMojaenupoBaHHE MHUKpPOIIO-
710ck0BOTO I1II1® ¢ MoIyBOIHOBBIMU AJIEKTPOMATHUTHBIMU CBS3SIMU B JUANa30HE 4acTOT OT § 110
12 I'Tu. IToctpouts Ha oxHOM rpaduke yactotHble 3aBucuMocTd S21 u KCBH. Onpenenuts no-
Jocy mporyckanus ¢punasTpa. BHenHMI Bu TOmonoruu GuiasTpa MpuBeAcH Ha puc. 2.

37



 me ~m P
- - o | P e ]P0 e |0 =
| : |
— p— vy
y /1 v A /s
;"1 V4 A / 4 /,4
VA / / A 1/
/ A / / /' A
/ / /A /
/ A / | / v /
/ A Vi / /A
L /4 r, |
/ ’/ L/ 4 A
'/ v B4 [ V4 4
/ A 7 VA
r - folong [ [ —
| / A ) {/
- / e | ¢ \/
ui 7 /s A /A
= y Ve / ¥ A /
k / / p / A
o /1 Ir A L A /)
/' A i / YA d|
V4 [/ 4 A
! A |/ / vV A /
/ r A F A \/ /A
v / A /
/ A /] / /A
4 / v A o~
/A / / /
s /A A
/s 2 / rA /
/ / / / /
[ A - [ (-
,’:{ ) 4 Il

Puc. 2
Pasmep xopmyca ¢uinstpa mo ocu X 19.75 mm (395 snementoB cetku), o ocu Y 7.0 mm (140 aie-
MEHTOB ceTKkHn). Tommunaa nomanoxku 0.5 MM, marepuan nmoioxku: €= 10.54, tg o =10*, Iwupu-
Ha BO3AYIIHOTO IPOMEXKYTKA HAJ IJIATOH 6 MM.

3. Paccunrare mapaMeTpbl MUKPOIUIATHI ITOJIOCOBOTO (HIIBTPA ¢ MUKPOIIOJIOCKOBBIMH CBSI-
3aHHBIMH PE30HATOPAMHU Ji MPUEMHUKA CITYTHUKOBOTO TEJIEBUJCHUS, IPUHIUMAIOIIETO CUTHAIIBI
B auana3one yactor f=10.7...12.75 I'T'u co creayrommuMu XapakKTepUCTUKAMU: T10J10cCa MTPOIyC-
kaaus ¢unbTpa [I = 12.75—10.7 = 2.05 I'T1, nmonoca 3arpaxacHust (11 3epKaJIbHOIO KaHAaJIa)
I3 =4.4 I'Tu, 3aryxanue (IoJaBJIeHHE 3€PKALHOTO KaHaia) B mosioce 3arpaxiaeHus L > 30 nb;
BOJIHOBOE CONPOTHBIICHUE BXOAHOM / BBIXOJIHONH MUKPOMOIOCKOBON JuHUI — Z = 50 OM. OuibTp
JIOJDKCH OBITh BBITIOJHEH HA MOIOKKE U3 mosimkopa (&= 9.6) tommmuoit h = 1.0 mm.

4. PaccunTarh BCIOMOTATEIbHYIO IETh AJIsl IMUPOKOIOJIOCHOTO COTJIACOBAHMS BBIXOJA MO-
JIOCOBOTO (1)I/IJ'II>Tpa (RBbIX = 5500 OM, CBle =0.05 Hq), YBle = 1/RBbIX + ja)CBMX) CO BXOI0M
VYBY (Rgx =100 Om, Cgx = 1.5 n®, Zgx=Rpx-j/(«Cgx)) B auamazone vactoT ot 1.0 mo 1.3 I'T
npu KCBH He Oonee 1.22.

5. Paccuntare BCrOMOTaTeNbHYIO II€Tb /sl IIHPOKOMOJIOCHOTO COTJIACOBAHUS MATHAECS-
THOMHOM MHKPOITIOJIOCKOBOM JHUHU cO BXoz0oM YBU (Zgx = 4.0+}-5.0 Om) B quama3oHe 4acToT OT
10 1o 12 I'T'u. Moayns koadduurenta orpaxxenus He 6onee 0.1.

6. Paccuntarh BCIIOMOTATENBHYIO II€Th JIJISI MIMUPOKOMOJIOCHOTO COTJIACOBAHMS TISTHIIECS-
THOMHOW MUKPOIIOJIOCKOBOM JIMHUKM CcO BXxojgoM TojocoBoro ¢wmibtpa (Rpx =500 Om,
Cgx = 0.075 n®) B nuanazone yactoT ot 3 10 3.5 I'T1 mpu KCBH He Gonee 2.

7. Paccunrtarh mapamMeTphl U XapaKTEPUCTHKHU B 3aKPHITOM M OTKPBITOM COCTOSIHUSIX OJHO-
nuoaroro CBY orkimrovarens, mpeaHasHaueHHOTo i paboTel B tuama3one oT 9 mo 10 I'T. Ila-
pameTpbl SKkBUBaJIeHTHOM cxeMbl tuoaa (Y* = 0.04 + j-0.25; Y*3 = 15 + j-3.2). [l koMIieHcanuu
PEaKTUBHOM COCTaBIISIIOIIEH TUO0Jla UCTIOIL30BaTh NapauienbHblid nuield. HapucoBates anexktpu-
YECKYI0 MPUHIUIHAIBHYIO CXEMY OTKJIIOYATelNs U MPUMEPHBIN BUJI TOMOJIOTMU MUKpPOILUIAThL. OT-
KJIFOYaTeNb JIOJDKEH ObITh BBIMOJIHEH Ha MOJUIOKKE U3 mosmkopa (&= 9.6) tommunoi h = 1.0 mm.
Bce MUKpOITOI0CKOBEIC TUHUH JTOJDKHBI UMETh Zg = 50 Om.

8. Paccunrtarh mapamMeTphl U XapaKTEPUCTHKH B 3aKPBITOM U OTKPBITOM COCTOSTHUSX JBYX-
muonHoro CBY otkiouatens, npeaHa3HaueHHOTO s paboTel B quana3one ot 1.5 go 2.0 [T
[Tapametpsl sxBuBanenTHOU cxembl auoaa (Y* =0.02 +j-0.3; Y*3 =10 +j-2.6). Jlas koMmeHca-
IIUM PEAKTUBHON COCTABJISIONIEH MO/a UCIIONB30BaTh MapaulebHbli meiid. Hapucosars 3mek-
TPUUECKYIO0 MPUHLIUIIUATIBHYIO CXEMY OTKJIIOYaTeNsl U MPUMEPHBIA BUJ TONOJOTUU MHUKPOILIATHI.
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Ortkimroyatens JOJKEH OBITh BBHIIOJHEH Ha TOIOKKE H3 Moiukopa (£=9.6) TommmHON
h = 1.0 mm. Bce MHKPOIIOIOCKOBBIE IMHUH JOKHBI UMETh Zg = 50 Om.

9. B kauecTBe YCHUIMTEIHLHOTO 3JIEMEHTa B YCHJIMTEJE EHUMETPOBOrO JMara3oHa JJIUH
BOJIH IUTAHUPYETCS MCIIOJIb30BaTh OUIONIApHBIN Tpan3uctop AT-41532 (¢. Avago), BKIIFOUCHHBII
o cxeme ¢ obmmM sMutTepoM B pexkume Ugn = 2.7 B, Ix = 10 MA. Onpenenuts kodpduimeHt
YCTOMYMBOCTU TpaH3UcTOpa B auana3zoHe yactoT oT 2.0 go 5.0 I'Tu. B cinyuae eciu xapakrepu-
CTUKH TPAH3MCTOPA HE YAOBIIETBOPSIOT YCIOBHIM “0€3yCIIOBHOW YCTOWYMBOCTH BBEICHHEM I1a-
paAIICIIBHOTO CTAOUIU3UPYIOIIETO PE3UCTOPa JTOOUThCS 3HAUYCHUs KOd(D(UIMEeHTa yCTONYNBOCTH
B JJaHHOW 4aCTOTHOM jauana3zoHe He meHee 1.1. HapucoBarh cxemy BKJIIOUEHHUS TPaH3UCTOpa CO
CTAOWIM3UPYIOIIHUM PE3UCTOPOM M YKa3aTh HOMUHAJ MOCIEIHETO.

10. Onpenenuth MakcuManbHbI K03 ¢unuent ycuienus CBY ycunurens, B KOTOpOM B
KauyeCcTBE aKTHMBHOTO 3JIEMEHTAa MCII0JIb30BaH 1mojeBoil Tpanzuctop ATF-331M4 (b. Avago) B pe-
xume Ucy = 4 B, Ic = 40 MA. LlenTpanbHas yactora u mupuHa nojiockl npomnyckanus f = 3.0 [T,
Af =300 MI'u. Cxema BKJIIOYEHHsI TpaH3UCTOpa ¢ o0mmM uctokoM. HepaBHOMepHOCTH K03 u-
[MEHTa yCcHuJieHus1 B paboueil monoce yactoT 3aAarh He 6osee 1.0 nb. KCBH Bxona ycunurens B
pabodeit monoce gactoT He Oonee 2. KoappuueHT yCTOWYMBOCTH YCHIIMTENS JODKEH WMETh
3HaueHue He MeHee 1.1.

11. B kayecTBe aKTUBHOI'O 3JIEMEHTA B NPOEKTUPYEMOM YCHIIUTENE ACLUMETPOBOIO AHa-
na3ona (f = 3.0 [T, Af =100 MI'n) mianupyercs ucnonb3oBath Tpansuctop BFR9I2 (¢. Vishay)
Uks =5 B, Ix = 10 MA. Paccuurats cornacymomue 1enu ycunutens. HapucoBath ero snexkrpude-
CKYIO MIPUHLIMIHAIBHYI0 cxeMy. HepaBHOMepHOCTD K03 uumeHTa ycuienus: B paboueii momoce
yactoT 3aaatk He 6osee 1.0 nb. KCBH ycunurens B pabouyeii mojoce yactoT He 6osee 2. Koad-
(GUIUEHT YCTOWYMBOCTH YCUIIUTENS JOJKEH MMETh 3HaueHue He MeHee 1.1. Ycwiurens noimkeH
OBITh BBIMOJHEH HAa MOJIOXKKE U3 monukopa (&= 9.6) tomumuoi h = 1.0 mm. BxogHast ¥ BbIXOI-
Hasi MUKPOTIOJIOCKOBBIE JIMHUU JIOJKHBI UMeTh Zo = 50 Om.

12. B ycunurene MUKPOIIOJOCKOBOTO MCIIOJHEHUS B KaYeCTBE aKTUBHOIO 3JIEMEHTA MpH-
MeHeH Tpan3uctop AT-32032 (¢. Avago), BKIIOUEHHBIH IO CXeMe C OOIIMM ASMUTTEPOM
(Uks> = 1B, Ix=1mMA). lenrpansHas yactora monocsl mpomyckanus f=1.51Tu, nonoca mpo-
nyckanus Af =400 MI'u. OnpenenuTs BXOJHOH M BBIXOJHOW MMIICAAHCH TPAH3UCTOPA Ha ICH-
TpaJbHOM YacToTe. PaccunrtaTh cornacyromme Lenu yCHINTENsS B peKUME MaKCHUMaJIbHOTO yCH-
nenusi. HepaBHoMepHOCTh KO3 duiineHTa ycuieHusl B padoyeil mojgoce 4acToT 3a4aTh He Oosee
1.5 nb. KCBH Bxoga ycunurens B paboueii monoce 9actoT He 6omnee 2. Koaddumuent ycroitun-
BOCTH YCHJIMTEINS TOJDKCH UMETh 3HaueHne He MeHee 1.1. YcumuTens HomKeH ObITh BBITIOJIHEH Ha
NOIOKKe U3 mosmkopa (&= 9.6) tommuuHoi h = 1.0 Mmm. BxogHas u BBIXOJHAs MHKPOIIOJIOCKO-
BbIE JUHUH JODKHBEI UMeTh Zg = 50 OM.

13. B ycunurene MUKPOIIOJIOCKOBOTO MCIIOJHEHUS B KaYeCTBE aKTUBHOIO AJIEMEHTA MpPH-
MeHeH Ttpan3uctop AT-32063 (¢b. Avago), BKIIOYEHHBIA IO CXeM€ C OOIMM SMHTTEPOM
(Uks = 1B, Ix=1mMA). LlentpanbHas yacrota ¥ mupuHa mnoiockl nponyckanus f=1.01TT,
Af =200 MI'u. OnpeenuTh BXOAHON M BBIXOAHON UMITEIaHCHI TPAH3UCTOPA Ha IEHTPAIBHOM Ya-
ctote. Paccuntare coriacyromue eny yCHIUTeNs B peKuMe MaKCUMalbHOTro ycuieHus. Hepas-
HOMEpPHOCTh KO3 duIMeHTa ycuaeHus: B paboueil moioce yacToT 3aaath He 6onee 2.0 n1b. KCBH
ycunurens B paboueid nmosioce yactor He 6onee 2. KoapduuenT ycToiunBoCcT yCHUIUTENS J10J1-
’KEH UMeTh 3HaueHue He MeHee 1.1. Marepuan mommoxku — RO4350B (“Pomxepc”) (e= 3.4,
tg 6=27-10"*) tomnmuuoii h = 0.508 mm.
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14. B ycunurene MUKPOIIOJIOCKOBOTO HCIIOTHEHUS B KA4eCTBE aKTHBHOTO JJIEMEHTa MPU-
MeHeH Ttpan3uctop AT-41511 (¢. Avago), BKIIOYEHHBIA IO CXeMe C OOIIMM SMHTTEPOM
(Ugr = 2.7 B, Ix =5MA). LlentpasiibHas vactora ¥ mupuHa nojockl nponyckanus f=2.0 T,
Af =70 MI'n. OmnpeaenuTh BXOAHOW M BBIXOJHON MMITEAaHCHI TPAH3UCTOPA HA IIEHTPAIbHOMN Ya-
crore. Paccuntarh coriacyromme enu yCUIUTeNs B PeKMME MHUHUMAIBHOTO IrymMa. Martepuan
MOJIOKKH — moJiukop (&= 9.6, tg 521074) tosmuHoM h = 1.0 Mm.

15. B ycuiurtene MUKPOIIOJIOCKOBOTO UCIOJIHEHUSI B KaU€CTBE aKTUBHOIO 3JIEMEHTA IMPHU-
MeHeH Ttpan3uctop AT-41511 (¢. Avago), BKIIOYEHHBIA IO CXEeMe C OOIIMM SMHTTEPOM
(Ugr = 2.7 B, Ix =5 MA). LlentpasiibHas vactora ¥ ImupuHa nojockl nponyckanus f=2.0 T,
Af =70 MI'n. OmpeaenuTh BXOAHOW M BBIXOJHON MMITEAaHCHI TPAH3UCTOPA HA IEHTPAIBHOM Ya-
crote. PaccunTaTh coriacyromnye Lenu yCWINTEN B PeKUME MaKCUMaIbHOTO ycuiieHus. Hepas-
HOMEPHOCTH Kod(duImeHTa ycuiaeHus B pabodeid moyioce yactoT 3aaarh He 6omnee 2.0 1b. KCBH
yCHIUTENS B paboueit mojoce gactot He Oonee 2. KoapdunueHT ycToOMUINBOCTH YCHITUTEINS J0JI-
KeH UMeTh 3HaucHue He Menee 1.1. Marepuan momnoxku — RO4350B (“Pomkepc”) (&= 3.4,
tg 6=27-10"*) Tommmuoii h = 0.508 mm.

16. B ycunurtene MUKPOIIOJIOCKOBOTO HCIIOJIHEHUS B Ka4eCTBE aKTUBHOTO AJIEMEHTa MpU-
MeHeH nojeBoi Tpar3uctop VMMK-1218 (. Avago), BKIIFOUSHHBIN IO CXeME C OOIIHUM HCTOKOM
(Uen = 2.0 B, Ic =20 MA). LlenTpanbhas yactota W mmpuHa mosiockl mpomnyckanus f=10 I'T,
Af =200 MI'u. OnpenenuTb BXOIHOM M BBIXOHOIM MMIICIAHChl TPAH3UCTOPA HA IIEHTPAILHON Ya-
crote. Paccunrars coriacyrommue memnu yCHiIUuTeNs B PeXUMe MaKCUMalbHOTO ycuiueHus. Hepas-
HOMEpPHOCTb KO3 dUIMeHTa ycusieHus B padoueit moioce yacToT 3aaarh He 6onee 2.0 nb. KCBH
yCHIUTEINS B paboueit mojoce gactot He Oonee 2. KoapdumueHT ycToMUInBOCTH YCHIUTEINS J0JI-
JKE€H UMETh 3HadeHune He MeHee 1.1. Matepuan mouioxku — nonukop (= 9.6, tg 510" Tommu-
Hoii h = 0.5 mm.

17. B ycunmrene MUKPOITOJIIOCKOBOTO HMCIIOJHEHUsI B KAYECTBE aKTUBHOTO AJIEMEHTA IPH-
MeHeH OunossipHblii Tpansuctop BFP-420 (¢. Infineon), BkiaroueHHbIH MO cxeMe ¢ OOIIUM dMHT-
tepoM (Ugs =4.0B, Ic=30mA). llentpanpHas yactoTa mosiockl mnpomyckanus f=1.2TTm.
Onpenenuth BXOJAHON M BBIXOJHOW MMITEJAHCHI TPAH3UCTOPA Ha IEHTpalbHOU yactore. Paccuu-
TaTh COTJIACYIOIIME IEMH YCHIUTENS B PEKHUME MaKCHMAJIbHOTO ycuiieHHs. HepaBHOMEpHOCTH
ko3 duurenTa ycuieHus B padboueil nojgoce yactot 3aaath He 6osee 2.0 1b. KCBH ycunurens B
paboueii mosjoce dactoT He Ooisiee 2. KoadduimeHT yCcTOMUMBOCTH YCUIUTENS JOHKEH HUMETh
3HaueHne He Meree 1.1. Marepuan momioxku — RO4350B (“Pomxkepc”) (e=3.4, tg 5=27-10)
tosmuHou h = 0.508 mMm.

18. B ycunurene MUKPOIIOJIOCKOBOTO MCIIOJHEHUSI B KAYeCTBE aKTUBHOIO JIEMEHTA MpH-
MeHeH OoumnossipHbIi Tpan3uctop BFP-520 (¢. Infineon), BxitoYeHHBIH 0 cXeMe ¢ OOIIMM dMHT-
tepoM (Uxs =2.0 B, Ic =20 mA). LlenTtpansHas yactora mosiockl mpomyckanusi f=2.0 T,
Onpenenuth BXOAHOW M BBIXOJHOW MMIIEIAHCHI TPAH3UCTOPA HA IEHTpaJIbHOM yacToTe. Paccum-
TaTh Y3KOIOJIOCHBIE COTJIACYIOIINE LN YCHIIUTEINS B PeKUME MaKCUMaJIbHOTO ycuieHus. Mate-
pHaT OTOXKKH — roukop (&= 9.6, tg 6=10"*) Tommmroit h = 1.0 M.

19. Paccuntarh mapameTpbl O0AJTaHCHOTO CMECHUTENS K KBaJPaTHBIM MOCTOM Ha YacTOTY
f=8.0 T ¢ monocoii Af =100 MI't u ko3dpdurmentom myma F <7 nb. B kauecTBe akTUBHBIX
DJIEMEHTOB HCIIOJIB30BaTh cMecuTenbHble Tuoasl AA123A. CMecurenb JOMKEH OBITH BBIIOJHEH
Ha IMMOJIOXKKE U3 moiukopa (€= 9.6, tg 5=1074) tommuHoM h = 0.5 mM. ToNMMHON METAILTA3AUN
MHKDOTIOJIOCKOBBIX JIHHHMII IIpeHeGpeds, MaTeprHal MeTauusaiui — 301010 (o= 4.1.10" Cwm/m).
IMoxsoasmue TUHAA JOKHBI UMETh Zg = 50 OM.
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20. PaccunTarh mapaMeTpbl OaJaHCHOTO CMECUTENs K KPYIJIBIM MOCTOM Ha 4YacTOTy
f=12TTu ¢ momocoit Af =200 MI'tt u koaddunmentom myma F < 7.5 1b. Cmecurens nomKeH
OBITH BBITOJHEH HA MOUIOKKE n3 moukopa (£= 9.6, tg 5=10*) tomumuoii h = 1.0 mm. Tommm-
HOM MeTaJTU3allid MHKPOIIOJIOCKOBBIX JIMHUH MpeHeOpeub, MaTepral METaUIM3alHA — 30JI0TO
(o= 4.1-107 Cwm/m). TlogBoasiue JIMHAM TOJDKHBI UMETh Zg = 50 Om.
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YTBEPXIAIO:

Hupektop uncturyra MUPUT

MsakuabpkoB A.B.

13 29 20 r-

JIucr akryasm3anuu padoyeil mporpaMMbl TUCHHUILIHHBI

b1.B.O/1.4 Pagnonpuemusbie ycrpoiictea CBY

JUIS TIOATOTOBKM MAruCTPOB
Hanpasnenue noarorosku: 11.04.01 Pagnorexuuka
Hanpasnennocts: Texuuka CBY u aHTEHHBI

dopma oOydeHus: OUHAas
I'ox vavana nmoaroroBku: 20

Kypc 2

Cemectp 3

a) B pabGouyro mporpamMmmy He BHOCSTCS U3MeHEHHs. [IporpamMma akTyanu3upoBaHa Jjist
20 r. Hayana noJroTOBKH.

0) B pabGouyro mporpamMmy BHOCSTCS CIEAyIOIIMe W3MEHEHHUs (yKa3aTh Ha KaKOW TOJ
HaJaja IOJArOTOBKH):

1) ;

3)
Pa3zpabotuuk (n): Janunos M.H., k.T.H.
«_» 20 T
PaGouas nporpamma nepecMoTpeHa u 0Jj00peHa Ha 3acefganuu kadgeapst DTOC
poTOKOJ Ne OT «__» 20 1.

3aBenyronuit kageapou

JIMeT akTyanu3auum NpUHSAT HA XpaHeHHUe:

3aBenyromuii Beimyckaromieit kapenpoit @TOC « » 20 T

Mertoanueckuii oraen YMYVY: « » 20 T
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