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u CATIP st pa3paboTKy TeuaTHBIX TIIaT;
- IO/IrOTaB/IMBATh MPOEKTHO-
KOHCTPYKTOPCKYIO Y TeXHOJIOTUYECKYIO
JIOKYMEHTAI[1I0 3JIeKTPOHHBIX CUCTEM
MaJiol ¥ Cpe/iHel CTereHU CJIOXKHOCTH Ha
OCHOBE TleYaTHbIX MJ1aT

2. Pacnipejie/ieHue TUNIOB KOHTPOJ/IbHbBIX 33/laHUH 10 3/IeMeHTaM 3HaHUU U
yMeHuM

OCHOBHOU 1]e/IbI0  OLIEHKU OCBOeHHsI NpodeCcCUOHATbHOTO MOAY/S SIBJSETCS
OLIeHKa YMEeHUM U 3HaHWM.

OLleHKa OCBOEHWSI YMEHUM W 3HAaHWU OCYLeCTB/SETCS C HCM0Jb30BaHUEM
cyiepytomux (opM U METOZIOB KOHTPOJISI: YCTHBIN OTPOC, TIOATOTOBKA COOOIIeHH
10 3aZlaHHON TeMe, BBIMOJTHEHWE TPAaKTUUeCKUX M KOHTPOJIbHBIX paboT,
TEeCTUPOBaHHUE, CaMOCTOSITe/IbHbIE pa0OThI, YCTHBIE OTBETHI.

3. 3ajaHus A/ OLleHKH 0CBOeHUs NpodecCuoOHaTIbHOI0 MOAY/IA:

BxogHo¥ KOHTPOJIb

3a/laHue: TMCbMEeHHO OTBETUTh Ha Tpe/|/Io’KeHHbIe BONPOChl B TeTpagu. Caath
TeTpaZib TIperoiaBaTe/it0 Ha MPOBEPKY.

1.IToHsATHSI aHAIOTOBOT'0 U LIW()POBOTO YCTPOMCTBA.
2. Crioco0rI pacueTa fie/TuTe isi TOKa U HallpPsKeHHSI.
3. Buger CAIIP.
4. OcHoBHble hyHKUmU CATIP /151 TpaCCUPOBKU TeUaTHBIX T1/1aT.
5. OcHoBHble GyHKIMK CATIP /19 KOMITbIOTEPHOT'O MO/ TUPOBaHUS
9/IeKTPUYECKUX CXEM.
Kputepuu oneHUBaHMA:
«3» - [aHbl TIpaBUJIbHbIE OTBETHI Ha 3 BOIIPOCA;
«4» - naHbl TIpaBU/IbHbIE OTBETHI Ha 4 BOIIPOCa;
«5» - IaHbI TIpaBUIbHbIE OTBETHI Ha 5 BOIIPOCOB;

IIpoMe)XyTOUYHBIU KOHTPOJ/Ib
[IpuMepHBIe BONIPOCHI 151 KOMIIEKCHOTO 3k3amMeHa 1o M/1K02.01
[IpoekTrpoBaHue 1 aHau3 dyiekTpuueckux cxeMm u M1K02.02 KoHcTpyKTOpCKO-
TeXHOJIOTUYECKOe NMPOEKTUPOBAHMe TTeYaTHBIX MJ1aT

1. lepapxu4eCKuii PUHIUI KOMITOHOBKH C60pOUHbIX eguHUL] DY C
2. TpeboBanust K ripoekTupyeMbiM DY C

3. ®@akTopsl, Bo3zeucTRyolre Ha JYC.

4. Ha3nauenue u 06beKT ycraHoBKU DY C

5. CTpyKTypHbIe MeTO/bl MOBBILIEHNS HaZEKHOCTU DY C

6. OcHOBBI pabOTHI C TIepEMeHHBIM U JOCTOSIHHBIM TOKOM




7. CoCcTaBHBIE 37IeMEHTHI 3JIEKTPOHUKHA

8. TuroBble CxemMbl aHAJIOTOBBIX YCTPOUCTB

9. KomObuHaIMoHHbIe 1[UhPOBLIe YCTPOHCTBA

10. ITpuMmeHeHre WHTerpaJbHBIX CXeM TIpU pa3paboTke IHU(POBBIX YCTPOWCTB U
TIPOBePKa MX Ha pab0TOCIIOCOOHOCTh

11. OnpefiesieHus1 1 XapakKTepUCTUKU M€YaTHBIX I1/1aT.

12 OpHocTOpOHHME TieuaTHble TuiaThl. O6G/ACTU TIpUMEHEeHUs, XapaKTePUCTHUKH,
OCHOBHBbI€e MapaMeTphl.

13. [BycTopoHHHe TeuaTHbIe TiaTbl. O6/aCTH TIpUMEHEHUs, XapaKTePUCTUKH,
OCHOBHbIE MapaMeTpBhl.

14. MHoroc/iolHbIe TeyaTHble TiaThl. O6/1aCTH TIpPUMEHEeHHs, XapaKTepUCTUKH,
OCHOBHbIE MapaMeTpBhl.

15. T'ubkue meyatHbie TiaThl. O6/1aCTH TIPUMEHEeHUs], XapaKTePUCTHUKUA, OCHOBHbBIE
riapameTphl.

16. T'ubko-kecTkue mevarHble TaThbl. O0/IaCTH TIPUMEHeHUs], XapaKTepHUCTHKHY,
OCHOBHbIe IapaMeTphl.

17. 'ubkue neyatHbie Kabemu. Ob6acTvl IPUMeHeHUs], XapaKTEPUCTUKH, OCHOBHbBIE
rapameTphl.

18. OcHOBHBIe 3Tarbl MPOXU3BO/ICTBA MeYaTHBIX IJ1aT.

19. KoHcTpyKTOpCKHe TpeOoBaHUS K MeUaTHBIM I/laTaM

20. DnekTpruyeckre TpebOBaHYS K MeUaTHLIM TIaTaM

21. TexHonoruueckre TpebGoBaHUS K MeUYaTHLIM TI7IaTaM

22. TpeboBaHvs K YCTOMUMBOCTM TMeUaTHBIX TIUIAT K KJIAMaTHYeCKUM W
MeXaHUUeCKUM BO3Z€MCTBUSIM.

23. CTpyKTypHas CXema KOHCTPYKTOPCKO-TeXHOJIOTMYeCKOTO IIPOeKTHMPOBaHUSA
TeYaTHOM TI/1aThI

24. Crioco0bbl orpeiesieHre KOHCTPYKLIMU TTeYaTHOM TIaThl U ee ITapaMeTPOB

25. CATIIP neyaTHBbIX I1/1aT.

TpedoBauus K AuddepeHIMPOBAHHOMY 3a4YeTy 10 Y4eOHO# U (MIH)

NMPOU3BO/ACTBEHHOM NMPAKTHUKeE
TpeGoBanus K AuddepeHIUPOBAHHOMY 3a4YeTy M0 Y4eOHO# MpPaKTHKe

Llenbto oLleHKUA TI0 y4yeOHOM MpaKTHKe sIBJ/ISeTCS yCTAHOBJIEHWE CTeTeHU

O0CBO€HHA MPAKTUYECKOI'O OITbITd U YMEHHﬁ.

HOuddepeHLIMpOBaHHbIM 3aueT MO yueOHOW TMpaKTHKe BBICTaB/SeTCS Ha
OCHOBaHUU JAaHHBIX aTTeCTallMOHHOTO JIUCTA (XapakTepucTHUKu
npodheCcCHOHATBHOU JesiTe/IbHOCTU 00ydJarolierocss Ha TPaKTUKe) C yKa3aHHeM:

BUJIOB PabOT, BBLITIOJIHEHHBIX O6yI—Ia§OH_[I/IMCH BO BpeMsl MpaKTHKH, WX o00beMa,



KaueCTBa BBLITIOJTHEHWS] B COOTBETCTBUU C TeXHOJIOTUeNH U (Win) TpeGOBaHUSIMHU

OpraHu3alyy, B KOTOPOW MPOX0/n/ia NPakTHKa
dopmMa aTTeCcTalMOHHOI0 JINCTA

(XapaKTepI/ICTI/IKa HpOd)ECCHOHaJIBHOfI AedaTe/IbHOCTHU 06yqa}omer 0C4d BO Bpewmd

y4ueOHOM MPaKTHUKN)

ATTeCcTaluOHHbIN JINCT
1o yueOHo# npakTikKe [IM02 Boino/iTHeHHe MPOEKTHPOBAHMSA 3/IeKTPOHHBIX
YCTPOUCTB U CUCTEM
1.

(®.U.0. cryzenTa)

2. ATIOY YP «TPUT umenu A.B. BocKkpeceHCKOro»

(HauMeHOBaHue yueOHOTO 3aBe/IeHus)

11.02.17 Pa3paboTKa 3/71eKTPOHHbBIX YCTPOUCTB U CUCTEM»
(crienaiBHOCTB)

3. MecTo npoBe/ieHUs TPaKTUKU

( HaMeHOBaHWe OpPraHU3aLU FOPUINUYECKUN a/[pec)

4. CpoKk# npoBefieHus PaKTUKU

5. KonnyecTtBo yacos 72

6. Bugpl 1 06beM paboT, BBITIOTHEHHBIX 00yUaroLMCsl BO BpeMsi yueOHOW TPaKTUKU

Ne Buel pabot Kogpe! npoBepsieMbIx O6bem KauecTBO BBIIIOJIHEHHBIX
/T pe3y/IbTaToB pabort pabor (6anbl)
(TIK, T1IO, Y) (uacnr) Makcu- Pe3ynbraT
MaslbHOe
KOJINYeCTBO
GanoB

5.KauectBo BbIMONHeHUss pabOT B COOTBETCTBUM C TexXHOMOTMeW U (win) TpeOOBaHUSAMU

OpraHu3aLuu, B KOTOpOU Npoxojua
TpaKTHKa
« » 2023 r. PykoBoauTesb NPAaKTUKH /

v OTBEeTCTBEHHOE JIMII0 OpraHW3aluu /

KpuTepum onjeHMBaHMA

OueHka o 5- «5» «4» «3» «2»




Oa/UTbHOH 1IKaJIe

Ouenka o 100-

91-100 81-90 71-80 Menee 70
Oa/ITbHOM IIKaste
Bepb6anbHast yAo0BJyieTBOpU | HeymoBieTBOpuUT
OT/INYHO XOPOLLIO
OLleHKa TeJIbHO e/IbHO

OuddepeHLIMPOBaHHbIN 3aueT MO yueOHON MpaKTUKe CUMTAaeTCs CAAHHBIM, eC/u

oOyuatoriuiicst Habrpaet 71-100 6amnioB.

TpeGoBauusa K AuddepeHIIUPDOBAHHOMY 3aueTy 10 HNPOU3BO/ICTBEHHON

NpaKTUKe

HEJ'IBI-O OLI€EHKH II0 HpOH3BO,Z[CTBEHHOI>i IMpAKTHUKE ABJIAE€TCA YCTAHOBJIEHHE

CTereHd OCBOeHHsI TTPO(eCCHOHATBLHBIX U 00X KOMITeTeHIHH.

HuddepeHMpOBaHHBI ~ 3aueT MO  NPOM3BOJACTBEHHOW  NPAKTHKe
BBICTAB/ISIETCSI HA OCHOBAaHMU JIaHHBIX aTTeCTALMOHHOrO JIMCTAa (XapaKTepUCTHUKU
npoecCMOHA/ILHOM JlesITe/IbHOCTH 00y4JaroIierocsi Ha TIPAKTHKe) C yKa3aHWeM:
BUZIOB Pa0OT, BBIMIOJIHEHHBIX O0yUaroMMCs BO BpeMsi TPAaKTHUKW, UX 00BeMa,
KayecTBa BBITIOJIHEHHSI B COOTBETCTBUM C TeXHOJOTWel U (W) TpeOOBaHUAMU

OpraHM3dliiu, B KOTOpOfI IMMpoXxoanJia IMPakKTHKaA.




®dopMa aTrTeCcTaliuOHHOr0 JIUCTA

(XapaKTepI/ICTI/IKa HpOd)ECCHOHElJ'II:HOfI AedaTe/IbHOCTHU O6Y‘—I<’:11-OH.[EFOCH BO Bpewmsd

TPOM3BO/CTBEHHOW MPAKTUKH )

ATTecTanjMoOHHbIH JINCT

1o npou3BoAcTBeHHOM nNpakTKe [IM02 Bpino/HeHHe NPOEKTUPOBAHUSA

3/IEKTPOHHBIX YCTPOWCTB M CUCTEM

(®.U.0. cryzenTa)

2. ATIOY ¥YP «TPUT um.A.B.BockpeceHCKOro»

(HauMeHOBaHUe yueOHOTO 3aBe/ieHus])

11.02.17 Pa3paboTKa 3/1eKTPOHHbBIX VCTPDOUCTB U CUCTEM
(crienaiBHOCTB)

3. MecTo nipoBe/ieHust MPaKTUKU

( HaMMeHOBaHMe OpraHu3alyy IPUAUUeCKUl aipec)

4, Cpoku npoBeJileHust MpakTuKku ¢ __.__.23no_ .. .23

5. KomnuecTBO yacoB 108

6. Bugpl 1 066eM paboT, BBITIOTHEHHBIX 00yUaroI[MMCsl BO BPeMsi TPOM3BO/JCTBEHHOW TPAKTUKU

Ne Busbt pabot Kogp! npoBepsieMbIx O6bem KauecTBO BBINOJIHEHHBIX
n/m pe3yJ/ibTaToB pabot pabot (6anbi)
(IIK, T1IO, Y) (uacer) Makcu- Pe3ynbraT
MaJbHOe
KOJINYeCTBO
Hannos

5. KadecTBo BbImosiHeHUs1 paboT B COOTBETCTBUM C T€XHOJIOTHEH U (UK) TpeOOBaHUAMHU OpraHU3allvy, B

KOTOPOM MPOX0/[1/ia MPaKTUKa

« » 2023 r. PykoBoguTesb NPaKTUKU /

MII OTBeTCTBEHHOE JIMLIO OpraHu3aLuu /




Kpurepum orjeHUBaHUsA

OneHka 1o 5-
«5» «4» «3» «2»
Oa/I/IbHOM I1IKaJjIe

Ouenka o 100-

91-100 81-90 71-80 Menee 70
Oa/ITbHOM I1IKaste
BepbanbHast yAo0BJyieTBOpU | HeymoBieTBOpuUT
OTJINYHO XOpOLIO
OLleHKa TeJIbHO e/IbHO

OuddepeHLIMpOBaHHbIN 3aueT MO yueOHON MpaKTUKe CUMTAeTCs CAAHHBIM, eC/u

oOyuatoriuiicst Habrpaet 71-100 6anioB.

KBanupukanuoHHbii 3k3amMeH 1o IIM.02 Beino/iHeHUe NPOeKTHPOBAHUSA
3/1eKTPOHHBIX YCTPOMCTB M CUCTEM
KBanu¢urkalioHHbIM 5K3aMeH BBIMIOIHAETCS 110 IPUHLMIIAM, (opMaTy U
KPUTEpUAM [eMOHCTPALMOHHOI'O 3K3aMeHa 110 KOMITeTeHLIMU «D/IeKTPOHUKA»
Mozy/M «CxeMOTeXHUYeCKoe MPOeKTUPOBaHUe 3JIEKTPOHHBIX YCTPOMCTBY,
«[IpoekTrpOBaHMe 3/IeKTPOHHBIX YCTPOUCTB HAa OCHOBE IT€YaTHOI'0 MOHTa)Ka».

TexHuueckue TpeOOBaHUSI.

1. Pabouee mectro ¢ IIK u ycraHOBNIeHHble Ha HeM CAIIP
paano31eKTpoHHbIX cpeAicTB Delta Design win Altium Designer.

Bpewms Ha BbITIO/IHEHMe 3a/1aHUs 6 yaca.
3aganue 1. CxemoTeXxHNUECKOe IPOEKTUPOBAHUE 3/IEKTPOHHbBIX YCTPONCTB.
Bpewms Ha BbINO/IHEHYe MOZYJIS 3 yaca.

CTyJeHT [O/DKeH CIIPOeKTHMpPOBaThb 3JIeKTPUYECKYH) CXeMy WM ee
OTZieJIbHYIO UacTb. [IpoeKTHpOoBaHue anmapaTHOro obecrieueHUst MOXKeT BK/IHOUaTh
B cebs aHa/oroByr0 W ILM(POBYIO CXEMOTEXHUKY, MHUKDPOKOHTPOJIZIepbl WU
coueTaHUe TaKUX KOMIIOHEHTOB.

@OyHKLUMOHANBHOCTh CXeMbl MOJTBEP)KAAeTCs TMOCPeACTBOM (PU3NYECKOro
VWIM BUPTYaJbHOIO MoJenvpoBaHus. [IpoBepka cxem IyTeM CpaBHeHUs CO
cxeMoM, pa3paboTaHHOI TperojjaBaTesieM, He [OIycKaeTcs. PeKoMeH0BaHO
nporpaMMHOe o0ecrieueHre TPOMBILIJIEHHOTO0 CTaHZApTa, TOAJepKUBatollee
SPICE - mopemupoBaHve. B pe3ysbTaTe BbITIOJTHEHUsI 3a/laHUsi HEOOXOAWMO
TIPeZIOCTaBUThb IeKTPOHHBIN OTYeT, MOATBEP>K AN paboTOCIIOCOOHOCTD CXeM.

BBRaHI/Ie 2. HpOEKTI/IPOBaHI/Ie 3/IEKTPOHHBIX YCTPOﬁCTB Had O0CHOBe¢ IMe4yaTHoro
MOHT XA




CrygeHT nosnyuuT ucxofHbii npoekT ayisgs CAIIP meuaTHbeix mat. IIpoekt
OyZieT WCIIO/b30BaThCs CTYAEHTOM /i1 TIPOEKTUPOBAHUS T1eUaTHOW TI/IaThl.
TpeboBaHWsT K TPOEKTy TMeuaTHOW TIUIaThl oOnpejensioTcs Pa3paboTunkom
KoHKypcHOro 3ajjaHvisi YW [JO/DKHBI COZEp>KaTb OCHOBHbIE  YCIOBUSL  JJIs1
aBTOMAaTU3MPOBAHHOTO MPOM3BOACTBA (Takue Kak: Hajuuyue pernepHbIX 3HaKOB
T/1aT Y TPYIINOBBIX 3ar0TOBOK, TEXHOJIOTHUYECKUe TI0JIS [1J1s 3a)KMa KOHBelepoM, 1
npourde TpeOOBaHMs, CBs3aHHble C OCOOEHHOCTSIMH  TEeXHOJIOTMUeCKOTro
obopyoBaHus1) ¥ ObITE B TIOJIHOM Mepe U3/10)KeHbl B KOHKYPCHOM 3a/laHHUMU.

KOHKypcaHT [0/KeH TOArOTOBUTH TMPOW3BOJCTBEHHYIO JOKYMEHTALUIO:
datinel B dopmare Gerber, aiiibl cBepieHus, crelU(pUKalMd MaTepHasoB,
daiinbl asisa usrotopseHus: Tpadapera u T.1M. KoHKypcaHTy OyzieT mpefocTaBieHa
OubMoTeKa KOMITOHEHTOB, COJlepKalljass CXeMaThyeckKhe O0003HaueHUs W
TIPOEKIIMMA OCHOBaHWH, HeoOXOAWMbIe [I7isi 3aBepileHUs] MeuaTHOW TIIaThl, KpoMe
OIHOTO WJ/IM HEeCKOJIbKMX KOMIOHEeHTOB. O’KW[aeTcs, 4TO KOHKYPCAHT CO3[acT
cxemMaThueckoe oOO3HaueHHWe U TIPOEKIIMI0 OCHOBAHUS AJIi 3TOTO0 KOMITIOHEHTa.
PekomeH/10BaHO — KOMIIJIEKCHAsi CUCTeMa aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS
(CATIP) pagunosnektpoHHbix cpeacTB Delta Design nmu Altium Designer.

Cucrema o1jeHKM KBa/TU(PMKALUOHHOT0 3K3amMeHa no [TM.02

Brbino/1HeHHe MPOEKTHPOBAHUSA 3/IeKTPOHHBIX YCTPOVCTB U CHCTEM

HNtoro 6anos 3a pazgen TPEBOBAHUN
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