Hpunoxkenue IMICC3 no cnenuaasuoctu 11.02.16 MoHTaXK, TEXHUUYECKOE 00CTYKUBAHHE U PEMOHT
3JIeKTPOHHBIX NPHOOPOB M ycTpoiicTs 2023-2024 yu.r.: PaGoyast mporpaMMa MekAMCHUIIMHAPHOIO Kypca
M/IK 03.02 OcHOBBI NIPOEKTHPOBAHMS 3J1eKTPOHHLIX IPHOOPOB M YCTPOICTB HA OCHOBE NEYATHOT0 MOHTAkKa

MUWHHUCTEPCTBO OBPA30OBAHUS BEJITOPOJCKOM OBJIACTH
OBJACTHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE ITPO®ECCHOHAJIBHOE
OBPA30OBATEJIbHOE YUYPEKJIEHUE
«AJIEKCEEBCKHM KOJIJIEIXK»
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Pabouasi nporpaMmMa MeKIUCHUILIMHAPHOTO Kypca

M/IK 03.02 OcHOBBI NPOEKTUPOBAHUSA
JICKTPOHHBIX NPUOOPOB M YCTPOUCTB
HA OCHOBE MEeYaTHOI0 MOHTAKA

AJIA CIICENHAJIBHOCTH!

11.02.16 MoHTax, TEXHUYECKOE 00CIIyKUBAHUE U PEMOHT
AIIEKTPOHHBIX TPUOOPOB U YCTPOUCTB

r. AJIEKCeeBKa
2023



Pabouas  mporpamma  pa3paboraHa Ha  ocHoBe  DenepanbHOrO
roCy/IapCTBEHHOr0 00pa30BaTEIBHOIO CTAHJAAPTa CPEAHET0 MPO(ECCHOHATIBLHOTO
obpazoBanus no crnenranbHocTU 11.02.16 MoHTax, TeXHUYECKoe 00CITy)KMBaHUE
U PEMOHT D3JEKTPOHHBIX NPUOOPOB U YCTPOMCTB, YTBEPHKACHHOI'O IPUKA30M
MunucrepctBa npocBemienuss Poccuiickoit @enepauun Ne 691 ot 04 okts0ps
2021 roma, ¢ yuyeroM mpodeccuoHaTbHOrO cranaapra «COOpUIMK 3JIEKTPOHHBIX
YCTPOMCTBY», YTBEPKIAECHHOIO NPUKA30M MUHHUCTEpCTBA Tpyla U COLHAIBHOU
3amuThl  Poccuiickoin @enepaumu ot 14 wuronma 2020 roma Ne 421 wm
npo¢hecCHOHATIBHOrO CTaHAapTa «PerynmupoBIIUK paguo3IeKTPOHHON anmapaTyphl
U NpuOOpOB», YTBEPKIECHHOTO MpHKa3oM MMUHHCTEpCTBA TpyAa U COLMAIbHOU
3amuThl Poccuiickoit @enepaunn ot 2 utoist 2019 r. N 464n.

Pa3paboTrunk:

N. . lapsixkas, npenogaBatenb OTAIIOY «AnekceeBCKUNA KOS
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1. IACIHOPT PABOYEM TPOI'PAMMOBI
MJIK 03.02 OcHOBBLI IPOEKTHPOBAHHUS 3JEKTPOHHLIX IPHOOPOB M VCTPOHCTB
Ha OCHOBE INEYaTHOI'0 MOHTAKA

1.1. ObsacTh npuMeHeHus1 padoueii MPOrpaMMbl

Pabouass mporpamMmma MEXKIUCHHUIUIMHAPHOTO Kypca SBISETCS YacThIO
OCHOBHOW  mpopecCHOHaNBbHON  00pa3oBaTENbHOM  MPOTrpaMMbl  CPETHETO
poecCHOHATBFHOTO 00pa30BaHUS - MPOTPAMMBI TOJATOTOBKH  CIICIIHAIMCTOB
cpennero 3BeHa B cootBeTcTBUU ¢ OI'OC CIIO cnenumansroctu 11.02.16 MonTax,
TEXHUYECKOE OOCTY)KMBAHHE M PEMOHT 3JICKTPOHHBIX MPHOOPOB M YCTPOMCTB B
qacTh ocBoeHus Buaa jgesrenbHocTH (BJl): IlpoekTupoBaHWe 53IEKTPOHHBIX
npuOOpPOB W YCTPONCTB Ha OCHOBE TEYATHOTO MOHTa)Ka M COOTBETCTBYIOIIMX
npodeccronanbubix kommnerenmuit (I1K):

[IK 3.1. PazpabatreiBaTh CTPYKTYpHbIE, (PYHKIIMOHAJbHBIE M NPUHIUIHAIBHBIC
CXEMBbI POCTEUIINX ANEKTPOHHBIX IPUOOPOB U YCTPOUCTB.

[1K 3.2. Pa3pabareiBaTh MPOEKTHO-KOHCTPYKTOPCKYIO TOKYMEHTALUIO I€YATHBIX
y3J7I0B DJIEKTPOHHBIX MPUOOPOB U YCTPOMCTB M MHUKPOCOOPOK CpemaHei
CJIOKHOCTH.

[IK 3.3. BpImodaHATP  OUEHKY  KayecTBa  pa3palOTKh  (MPOEKTUPOBAHUA)
AIIEKTPOHHBIX MTPHUOOPOB U YCTPOHUCTB HA OCHOBE IMEYATHOTO MOHTAXKA.

1.2. Hesn u 3axayu M/IK — TpedoBanus k pesyiabraTam ocBoennss MIK

C  nmenpr0  OBIAJEHUS  YKa3aHHbIM  BUJAOM  JEATEIBHOCTH U
COOTBETCTBYIOIIMMHU NPO(ECCUOHATBbHBIMA KOMIETEHIUSIMHU OOydaroImuics B
xoje ocBoeHusa MJIK gomxeH:
yMeTh:

VY1 onpenenars NOpAIOK U 3Tanbl KOHCTPYKTOPCKON JOKYMEHTALINH;

Y2 pa3pabaTpiBaTh MPOEKTHO-KOHCTPYKTOPCKYIO M TEXHOJIOTHUYECKYIO
JOKYMEHTAIUIO 3JIEKTPOHHBIX TPUOOPOB U YCTPOUCTB;

Y3  mpoektupoBaTh  3JEKTPOHHBIE  HpUOOpl U yCTpoOMcTBa €
VCIIOJIb30BAaHUEM IIPUKIAIHBIX IPOrPaMM CKBO3HOIO aBTOMAaTU3MPOBAHHOTO
IIPOEKTUPOBAHHSI.
3HATH:

31 tpeboBanms ECKJ] u ECT/;

32 mopsAA0K U ATanbl pa3pabOTKH KOHCTPYKTOPCKOM JOKYMEHTAIUH;

33 TUNOBBIE MAaKeThl MNPUKIANHBIX IPOrpaMM, IPHUMEHSEMbBIE IpU
KOHCTPYHPOBAHUU JIEKTPOHHBIX IPUOOPOB U YCTPOMCTB.



1.3. IlnaHupyemble JIMYHOCTHBbIE Pe3yJbTAaTbl OCBOCHHS padoueit
NMPOrpaMMblI

JIP 4. IlposgBnstomnii U JEMOHCTPUPYIOIINN YBAKEHUE K JIOISAM TPYyAa,
OCO3HAIOUUH IIEHHOCTh COOCTBEHHOTO Tpyaa. CTpemsmuiics K GOpMUPOBAHUIO B
CETEBOM cpelie JIMYHOCTHO U MPO(PEeCCHOHATHLHOTO KOHCTPYKTHBHOTO «IIU(PPOBOTO
crena.

JIP 7. Oco3Halmui NOPUOPUTETHYIO ILEHHOCTh JMYHOCTH YEJIOBEKA;
YBaKAIOIIUN COOCTBEHHYIO M YYXKYIO YHUKAJIBbHOCTh B PAa3JIUYHBIX CUTYalUsIX, BO
Bcex opMax U BUJAX JIEATEITLHOCTH.

JIP 10. 3abotsmmiics o 3alMTe OKpY)KAroleld cpelibl, COOCTBEHHOW H
qy»0i1 0€30MMaCHOCTH, B TOM YHKCIE IIUPPOBOIA.

JIP 11. IlposBnsitonuii  yBaKEHHE K ICTETHUUYECKUM  IIEHHOCTSM,
o0Jagaron it OCHOBaMH 3CTETUYECKON KYIbTYPHI.

1.4. KosimuecTBOo 4acoB Ha ocBoeHue padoueii nporpammbl MIK:

MaKCUMaJIbHOW yuyeOHOM Harpy3ku oOydaromierocsi -286 4acoB, B TOM YHCIIE:
ayIMTOpHONU y4eOHOM paboThl oOyuaromierocs - 270 yacoB, U3 HUX B (opme
MPAKTUYECKON MOATOTOBKU — 270 4acoB; B TOM YHUCJE MPAKTHUYECKUX 3aHATUNA —
140 4gacoB; KypcoBoe mnpoekTtupoBaHue — 30 4acoB; CaMOCTOSATENIbHON ydeOHOMN
paboThI oOy4aromierocs - 12 4acoB; KOHCYJIbTamuii - 4 gaca.

2. PE3YJIBTATBI OCBOEHHUA MK

Pesynbrarom ocBoenuss MJIK siBnsieTcst oBiajieHHMe 00y4YaroUMMUCS BUIOM
NesTeNbHOCTH - [[poekTrpoBaHue 3IEKTPOHHBIX IPUOOPOB U YCTPOICTB HA OCHOBE
NEYaTHOTO MOHTaxa, B ToM uyucie obmme kKomneteHmmu (OK) wu
npodeccuonanbHbiMu KomneTeHusiMu (I1K):

Kon HauMeHoBaHue pe3y/ibTaTa 00y4eHHs

OK 01 Br16upats ciocoOb! perenust 3a1a4 mpodecCHOHATBHON AeSITENFHOCTH

IIPUMCHUTCIIBHO K PAa3JINMYHBIM KOHTCKCTAaM.

Hcnonp30BaTh COBPEMEHHBIE CPEICTBA ITOUCKA, AaHAJIN3a U UHTEPIIPETALNN
OK 02 | uadopmanmu n nHGOPMAITMOHHBIE TEXHOJIOTHH JIJIsl BBHITIOJTHEHUS 3a/1a4
1po(hecCUOHATIBHOM e TEIbHOCTH

[InaHupoBaTh U pean30BbIBATh COOCTBEHHOE MPOo(ecCHoOHaTBLHOE U
JUYHOCTHOE Pa3BUTHE, MPEATPUHUMATEIBCKYIO ACATEIbHOCTD B
npodeccuoHabHOU cpepe, UCTI0Nb30BaTh 3HAHUS 0 (PUHAHCOBOM

OK 03




I'PaMOTHOCTH B PA3JIMYHBIX JKU3HCHHBIX CUTYallUAX

OK 04

3(1)(1)€KTI/IBHO B3aHMOIIeﬁCTBOBaTB u pa60TaTB B KOJUICKTUBC 1 KOMaHJIC

OK 05

OCymeCTBIATh YCTHYIO U MUCBMEHHYH0 KOMMYHUKALIUIO HA
roCyJ1apCTBEHHOM s3bIKe Poccuiickon Penepanun ¢ y4eTom
0COOEHHOCTEHN COLMAIBHOIO U KYJbTYPHOIO KOHTEKCTa

OK 06

HpOHBHHTB I'paKIaHCKO-IIaTPUOTUYICCKYIO IIO3UIHUI0, JCMOHCTPHUPOBATDb
OCO3HAHHOC ITOBCACHHUC HAa OCHOBC TPpaAUITMOHHBIX O6HIC‘-I€J'IOBGLIGCKI/IX
HCHHOCTGﬁ, B TOM 49HUCJIC C YUCTOM I'apMOHHU3aIWH MCKHAIITMOHAJIBHBIX 1
MCIKPCIUTHNO3HBIX OTHOHIGHPlﬁ, IIPUMCHATDb CTAaHAAPThI
AHTUKOPPYIIHUOHHOI'O ITOBCACHMA

OK 07

CopelicTBOBaTh COXPaHEHUIO OKPYXKAIOIIEH Cpesibl, pecypcocOepeKeHuIo,
NPUMEHATH 3HaHUA 00 N3MEHEHUHU KJIMMaTa, MPUHIIUITBI 0ePEeKINBOTO
IPOM3BOJCTBA, () (HEKTHBHO AEHCTBOBATH B YPE3BBIYAIHBIX CUTYAIIHSIX

OK 09

[Tonmp30oBaThCs MpodecCnoHATBFHON JOKYMEHTAIMEeH Ha TOCYAapCTBEHHOM
Y UHOCTPAHHOM SI3BIKax

[IK 3.1.

Pa3pabaTpiBaTh CTpyKTypHBIE, (DYHKIHOHAJIBHBIE W NPUHIUIIHAIBHBIC
CXEMBbI TPOCTEHUIINX 3JIEKTPOHHBIX TPUOOPOB M YCTPOUCTB

[IK 3.2.

Pa3pabaTpiBaTh MPOEKTHO-KOHCTPYKTOPCKYIO JOKYMEHTAIUIO MEYaTHBIX
y3J70B DJIEKTPOHHBIX MPUOOPOB U YCTPOMCTB M MHUKPOCOOPOK CpemaHei
CJII0’KHOCTH

IIK 3.3.

BreimonusaTe  omeHky ~— kayecTBa  pa3pabOTKM  (MPOEKTUPOBAHUS)
AJIEKTPOHHBIX MPUOOPOB U YCTPOMCTB HA OCHOBE MEYaTHOTO MOHTaXKa




3. CTPYKTYPA U COAEP KAHME MJ/IK

3.1. O6bem M/IK u BuBI Yu4eOHOH padoThl

Bup yueOHoi1 padoThI

Oo0neM yacoB

MaxkcumasibHasi yueOHasi Harpy3ka (Bcero) 286
AyautopHas y4yeOHas padora (oOsi3aTesibHbIe y4eOHbIe 270
3aHATHS) (BCEro)
U3 HUX B (popMe NPAKTUYECKOH MOAT0TOBKH 270
B TOM YHCIIE:
TEOPETUYECKUE 3aHITUS 100
nabopaTopHble pabOThHI
MPAKTUYECKUE 3AHATUSA 140
KOHTPOJIbHBIE pa0OThI
KYpCOBO€ IIPOCKTUPOBAHUE 30
CamocrosiTesibHAs1 padoTa o0yuaronierocsi (Bcero) 12
B TOM YHCJIE:
Cocrapnenne HHPOPMAITMOHHOTO COOOIICHUS 4
CocraBiieHne Ipe3eHTaluu 4
[Touck nadopmarmm 4
KoHncynbranum 4

[IpomexxyTouHast arTectanus B popme oughghepenyuposannozo 3auema




2.2. Tematuueckuii mian u cogepxxkanne MK 03.02 OcHOBBI NPOEKTHPOBAHNS 3JIEKTPOHHBIX NPUOOPOB H

YCTPOMCTB HA OCHOBE MEYATHOI0 MOHTAXKA

Koanl
KOMIIeTeHIH
i (OK, IIK),
HaumenoBanue
JIMYHOCTHBIX
pa3aesioB U TeM
pe3yJibTaToB
npogeccuoHAIbLHOI0 Conepxanue y4eOHOro MaTepuasia, JJadopaTopHbie padoThl U MPAKTHYECKHE 3AHATHSA, Oo0bem JIP)
moay.s (IIM), CaMOCTOSITe/IbHASL padoTa o0y4yaromuxcs, KypcoBasi padora (IpoeKr) 4acoB (bopan(’)BaH
MEKIUCIUIITTHHAPHBIX
kypeos (MIK) HI0 KOTOPBIX
CIocooCcTByeT
3JIeMeHT
NMpoOrpamMmbl
1 2 3
M/IK03.020cHOBBI IPOEKTHPOBAHMS JICKTPOHHBIX NPUOOPOB U YCTPOHCTB HA OCHOBE MIEYATHOI0 MOHTAKA
Tema 1.1. Cogepxanue yueOHOro MaTepuaia, B TOM 4Hcie B popMe MPaKTUYECKON MOATOTOBKH 6/6 OK 01-07,09
OcHoBBI IIpoLIECCa KoHcTpynpoBanue kak yacTb npoekTupoBaHusi. OCHOBHbIE TEPMUHBI U OIpeeacHus. TeXHuuecKne K 3.1-3.3
KOHCTPYHPOBaHUS TpeOOBaHUS, TEXHUUECKHE 3a/IaHUsl. Vv 1-3
Crauu mporiecca pa3paboTKH MPOEKTHO-KOHCTPYKTOPCKOM JOKYMEHTAIIUH: COJAEP/KAHUE HX 4/4 31-3
OCHOBHBIX 3TanoB.HoMeHKIIaTypa KOHCTPYKTOPCKUX IOKYMEHTOB, pa3padaThiBa€MbIX Ha JIP 4
Pa3IMYHBIX ATarax KOHCTPYHPOBAHUS P 7
JlaboparopHble 3aHATHS *
[IpakTHyeckue 3aHATHS, B TOM YHCIE B (POpME MPAKTHYECKON TOTOTOBKU 0/0 1P 10
KonTponsHbie paboThI * P I
CamocrosTenbHas paboTa 00yJaronuxcs:
[MoaroroBka nndopmannonHoro cooduienus Ha Temy: «lIponecc pa3zpaboTKku IPOEKTHO- 2/2

KOHCTPYKTOpCKOﬁ AOKYMCHTallUU»




Tema 1.2. Copneprxanue yueOHOTO MaTepuaa, B TOM 4Hiciie B popMe IPaKTUIECKOM MOATOTOBKH 2/2 OK 01-07,09
Knaccuduxannonnsie Knaccudukannonnsie rpynmns ctannaptoB B ECKJ] JIP 4
IpymIbl CTAHAAPTOB B [Mopsanox o6o3nauenus cranaaptTo ECKJ] no kBanupukainoHHOMY MPU3HAKY. 2/2 JIP7
ECKJ] KoHCTpyKIIMOHHBIE CUCTEMBI 3JIEKTPOHHBIX CUCTEM. JIP 10

JlabopaTopHbIe 3aHATHS * JIP 11

[IpakTHyeckue 3aHATHUS, B TOM YHCIIE B (POpME MPAKTHYECKON TOTOTOBKA 0/0

KonTponsHbie paboThI *

CamocrosrenbHas paboTa 00y4aroXcs: 2

[TonroroBka npe3eHTauu Ha TeMy: «KOHCTPYKIIHOHHBIE CHCTEMBI SJICKTPOHHBIX CHCTEM)
Tema 1.3. Copepxanue yueOHOro MaTepuala, B TOM 4Hcie B popMe MPaKTUYECKON MOATOTOBKHI 8/8 OK 01-07,09
[IpaBuna opopmienus | [IpaBuina opopmieHHs CTPYKTYPHBIX U SIEKTPHYECKUX IPHHIMIHAIBHBIX cxeM (D1uD3). 4/4 I[IK 3.1-3.3
rpapUuecKux u TpeboBanus k opopmiaeHHIO HePeqHﬂ SIEMEHTOB (I193). § § vV 1-3
TEKCTOBLIX gllf—)lal—l;;lﬂa O(i)OpMHeHI/I)I YCPTECIKEU ACTAJIICHU: OAHOCTOPOHHEH U ABYXCTOPOHHEH MCYATHLBIX I1JIaT (OHH u 3 1_3
KOHCTPYKTOPCKUX TpeboBanus k opopMIIeHHIO crie(UKAIN K COOPOUHOMY YEPTEXKY. JIP 4
JIOKYMEHTOB Pa3paboTka TeXHUUECKUX TPEOOBAHMI K YePTEkKaM MMEUYATHBIX IUIAT. JIP 7

JlaboparopHbIe 3aHATHS * JIP 10

[IpakTuyeckue 3aHATHS, B TOM UKcie B popMe MPaKTUIECKOM MOATOTOBKH 0/0 JIP 11

KonTponbHbie paboThl *

CamocrosTenpHas padoTa 00yJaromxcs:

[ouck nnpopmanmu Ha Temy: «I[IpaBuia ohopmiIeHUs YepTEKEH AeTanei 4/4

[Nouck nnpopmanmu Ha Temy: «lllepoxoBaTocTh MOBEPXHOCTH,

JpyTue JaHHble, HeOOXOAUMBIE I UX U3TOTOBJICHUS U KOHTPOJISD
Tema 1.4. Cogepxanue yueOHOro MaTtepuala, B TOM YHcie B popMe MPaKTUYECKON MOATOTOBKH 38/38 OK 01-07,09
ABromarnsupoBaHHble | KOMIIEKTHOCTh KOHCTPYKTOPCKUX JOKyMeHTOB. O003HaueHUs TOKYMEHTOB. OCHOBHAS HAIIHUCh. IIK'3.1-3.3
METO/Ibl pa3paboTKu [IpaBuna HaHeceHUs HAa YepTeKaxX HAANMCEH, TEXHUIECKUX TpeOoBaHui u Tabmui. Yeprexu V13
KOHCTPYKTOPCKOM U3JeNuii ¢ anekTpoMoHTaxkoM. [IpaBuia opopmiieHus yepTexeit Ha nedaTHylo tiary. [lpaBuna 14/14 31-3
JOKYMEHTalUU oopmieHns cOOPOUHBIX YePTEKEW Ha MEYATHYIO IJIaTy. JIP 4

Haznauenue nporpammsel AUTOCAD. O6mue cBeneHust 0 mporpamme. JIP 7

9




[IpaBuna 3anonHeHyus OCHOBHOM HaANUCHU yepTeka. CXeMbl 3JIEKTPUUECKHUE TPUHIMITUATIbHBIE.
PenaktupoBanue ayieKTpudeckuX NpUHLIUNUANBHBIX cxeM B mporpamme AUTOCAD.

UYepTtexu neyatHbix miat. Mzo0pakenue tomosnoruu B cioe TOP. M300paxeHne TOMOJIOTHH B CIIOE
BOTTOM. PucoBanue pa3MepHbIX BHIHOCOK. PefaktupoBanue pazmepHoro Tekcra. [loaroroka
yepTerka JUIsl 1e4aTy.

JlaboparopHble 3aHATHS

HpaKTI/I‘IeCKI/Ie 3aHATHA, B TOM YHCJIIC B Q)opMe HpaKTquCKOﬁ IIOATrOTOBKH

20/20

Komaner opopmiteHns yeprexa

Co3aHne macCUBHBIX 3JIEMEHTOB CXEMBbI

Co3aHne aKTUBHBIX 3JIEMEHTOB CXEMBI

Cosznanue nudpoBBIX U AaHATIOTOBBIX MHKPOCXEM

Co3zpanue yepTexa MPUHIUITHATIBHONW CXEMBI

[IpoextupoBanue Tonoaoruu miaatel B ciioe TOP

[IpoexTupoBanue Tonoaoruu miaatel B cioe BOT

Pa3pabotka ueprexa nmevyaTHON MIaThI

Pa3zpaboTka cO0OpoUHOTO UYepTeka MNeYaTHOM MIaThl

HNmnopTupoBaHue TOIOJOTUH MEYATHOM IJIAThl U3 APYTUX MPOTPAMM

KonTponsHbie paboThl

CamocTtosaTenbpHas paboTa 00yJaromuxcs:
[ToaroroBka nndopmannonHoro cooduienus Ha Temy: «Hasznauenue nporpammel AUTOCAD»
[ToaroroBka npe3entanuu Ha Temy: «lIpumepsr CAIIP nevaTHbIX maaT»

4/4

JIP 10
JIP 11

Tema 1.5.
[IpoexTupoBanue
3JIEKTPOHHBIX
YCTPOMCTB C YYETOM
BO3JEHCTBUS BHEITHUX
¢bakxTopoB

CO,Z[Cp)KaHI/Ie yqe6Hor0 Marcpuraiia, B TOM 4YUCJIC B (bopMe HpaKTquCKOﬁ IIoArOTOBKH

28/28

[IpoextupoBanue I1IuY ¢ yueToM BO3ACHCTBUS OKPYKAIOIICH Cpebl AKTyaIbHOCTh Pa3padoToOK
JIEKTPOHHBIX YCTPOWCTB C MEYATHHIM MOHTAKOM.

Oxpyxaromas cpena u e€ Bo3aencTByronye hakropel. KinnMat, KmumMaTndeckue 30Hbl. Y CIIOBHS
skcryatanuu Jl1uY. OcHOBHBIE TPYNIIBI BO3IEHCTBYIOMUX (AaKTOPOB: KIUMaTHYECKHEe (haKTOPHI,
Ouosornueckre GakTopbl, TEPMUIECKHE (DAKTOPHI.

Mexanunueckre BO3EHCTBHS U clIOcO0BI 3auThl DII1Y 0T MexaHHYeCKUX BO3ACHCTBUIMA

12/12

OK 01-07,09
K 3.1-3.3
V13
31-3
JIP 4
JP 7
JIP 10

10




OO6m1as xapakTepucTUKa MEXaHUYECKUX BO3ACHCTBUN. BiusHne MexaHUYeCKUX BO3/ICUCTBUI Ha
paboTy AIEKTPOHHBIX MPUOOPOB U YCTPOMCTB.

Konctpykuuu 1Y u ux pacuérasie mogenu. OnpeaeneHne TMHAMUYECKUX XapaKTEPUCTHK
9JIEMEHTOB 3JICKTPOHHOM amnmaparypsl. Pacder anmemenToB DIy Ha cOOCTBEHHYIO YacTOTy
BUOpanuu. Pacuer 4acToThl CBOOOAHBIX KOJeOaHUN (YHKIIMOHATBHBIX Y3710B. KOHCTpYKTHBHBIE
criocoOsbI 3anuThl DIInY ot Bo3aeicTBUS BUOpaIuii.

OO61re Bonmpocsl KOMIOHOBKH. TpeOoBaHuMsl, MPeIbsBIseMble K KOMIIOHOBOYHBIM paboTaM. DTallbl
pa3paboTKu KOHCTPYKIIUH Y3JI0B, COOpaHHBIX Ha rmeyaTHou uiare. Mudopmaius, Heodxonumas Ha
3Tare KOMIIOHOBKH.

Buib1 KOMITOHOBOYHBIX pa0OT: aHAIUTUIECKAsT KOMIIOHOBKA, Tpad)0aHATMTHIECKasi KOMITOHOBKA,
MalIuHHAas KOMIIOHOBKA.

[TocenoBarenbHOCTH Pa3pabOTKU KOHCTPYKIMK DIy Ha OCHOBE MIEYaTHOTO MOHTAXA.

JlaboparopHble 3aHATHS

HpaKTI/I‘IeCKI/Ie 3aHATHUA, B TOM YHCIIC B Q)opMe HpaKTquCKOﬁ IIOArOTOBKH

16/16

Br160p arieMeHTHOM 6a3bl 3JIEMEHTOB IEKTPHUECKON MPUHITUITHATHHON CXEMBI

OmnpeneneHne yCTaHOBOYHBIX XapaKTEPUCTUK PaJAHO3IEMEHTOB

Pacuer raGapuTHBIX pa3MepOB NMEYATHOM IUIATHl AIEKTPOHHOTO YCTPOHCTBA

PacyeT KOHCTPpYKTUBHBIX ITOKAa3aTeIel JIEKTPOHHOTO YyCTPOUCTBA

Omnpenenenne coOCTBEHHOM YaCcTOThI BUOpaIMK [1€YaTHOM IUIaThI

PacueT nuHamMuuecKuX XapakTepUCTUK PaAHO3IEMEHTOB IPU PA3IMYHBIX CI0CO0axX YCTaHOBKHU Ha
1ary

KoHnTponbHbie paboThl

CamocrosTenbHas paboTa 00yJaromxcs:

JIP 11

Tema 1.6.
ABTOMaTU3UPOBAHHBIE
METOBbI
IIPOEKTUPOBAHMUS
NEKTPOHHBIX

Copneprxanue yueOHOTO MaTepuaa, B TOM 4Hiciie B popMe IPaKTUIECKOM MOATOTOBKH

78/78

Pa6ora ¢ nmporpammoii SymbolEditorPa3zpatoTtka YI'O xoHmeHcaTopa, pe3ucTopa, Auoa,
TpaH3ucTopa, Karymku. Paspadorka YI'O seMeHTOB KOMMYTallMU: KOHTAKThI, COSAMHUTEIN
(mabopnslie u HepenumMble). Pazpadbotka YI'O Mukpocxem.

Pa6ota c nporpammoii PatternEditor. PazpaboTtka 6onbiimx 6ubimorek. iMeHa KOMIIOHEHTOB,

24/24

OK 01-07,09
K 3.1-3.3
V13
31-3
JIP 4
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YCTPOWCTB Ha OCHOBE
II€YaTHBIX IIJIaT

tunbl, HoMuHAIBL. Oco0bie TKM: ¢ KpenexHbIMU OTBEPCTHSIMH U C «KPYTIBIMI» MOCATOYHBIMH
mectamu. Pa3pabotka TKM mukpocxem. CUMBOJIBI M TOCa0YHBIE MecTa (pa3paboTka ¢
UCTIOJIF30BAaHUEM MacCTepa MOICKa3KH). Y CTAaHOBKAa COOTBETCTBHUS BBIBOJOB. MUKPOCXEMEI C
Pa3HOPOTHBIMH JIOTHIECKUMH YaCTSIMU. DJIEMEHTH KOMMYTAIlUU: KOHTAKTHI JIJIS TIOAKITIOYCHHS U
KOHTPOJIbHbIE, THE3/1a U COCTUHUTEIH.

Nurepdeiic ynakosmuka snemenToB Library Executive. Haznauenue nporpammsr Library
Executive. [Topsnok co3ianus ynmakoBo4HOM nHGOpMaLMU AJIs OAHOPOAHBIX M HEOJHOPOIHBIX
KOMITIOHEHTOB. OCOOEHHOCTH yIIaKOBOYHONW MH(POPMALIUH JUJIsI MUKPOCXEM.

Pa6ora ¢ mporpammoii Schematic. Pa3paboTka c10xkHBIX cxeM (c MUKpocxeMaMu). Pa3pbIBhI LieTel.
BBeneHrne KOHCTPYKTHBHBIX TAPaMETPOB: OOIINE TTapaMeTpPhl, KIIACCHI IeTIel 1 UX MapaMeTphbl,
napameTpsl OTAeNbHBIX Heneil. [IpoBepka cxeMbl 1 OArOTOBKA /IS IIepeiayi Ha KOHCTPYHPOBAaHUE
nevaTHOH matel. Pa3spaboTka gpopmaTtku u 3anuck e€ B mporpammy. OdopmiieHne CXeMbl B
cootBercTBuu ¢ ECK/I.

Pabora ¢ mporpammoii koHcTpyrpoBanus neyatHsix wiat (PCB). Hactpoiika pa6odero mods.
Co3pnanue mabnaona. OrnpejiesieHue cTeKa CJI0EB.

PyuHoe KOHCTpyupoOBaHHE [I€YaTHBIX I1J1aT. Y CTAHOBKA U MCIIOJIb30BaHue 6uOnuoTek. Pazpaborka
HOBBIX II0CA104HBIX MecT. KOMITIOHOBKa KOMITOHEHTOB Ha MOJI€ IUIaThl. PyyHas TpaccupoBKa.
ABTOMaTHYECKasi TpaCCHPOBKa MpH nmomornu npuioxenus: ShapeRoute. Hactpoiika 1 BO3MOKHBIE
BapUaHTHl IPUMEHEHHUsS. ABTOTPACCHPOBKA B MAKETHOM pekuMe. TpaHCIsIus MPOSKTOB B APYyTrHUe
BEPCUU WU IPOTPAaMMBI, HCTIONB3Ys popmatel penacrasinenns ganabix PDIF u DXF.9.

JlaboparopHble 3aHATHS

[IpakTuyeckue 3aHATHS, B TOM 4Kcie B popMe MPaKTUIECKOM MOATOTOBKH 54/54
Symbol Editor

1.HacTpoiika napameTpoB KOHQUTypalluu | Cpeibl MPOSKTUPOBAHUSI.

2.U3y4yenune komaH rpadu4eckoro peaakropa 12/12

3.Co3nanue ycioBHOro rpadudeckoro 0003HaueHus torudeckoro snementa «-HE»
4.Co3ganue ycloBHOTO rpaduueckoro 0003Ha4eHUS JOruIeckoro areMenta «21M-HE»

JP 7
JIP 10
JIP 11
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5.Co3nanue yciIoBHOTO TpadudecKkoro 0003HaueHUSI MUKPOCXeM ¢ momoInisio Symbol Wizard
6.Co31aHue ycJIOBHOTO Tpaguueckoro 0003HaueHMs TPAH3UCTOPOB, PE3UCTOPOB, AHOA0OB, KATYIIEK
HHIAYKTUBHOCTHU

7.Co3nanne yciIoBHOTO rpauuecKoro 0003HaueHUs 3JIEMEHTOB MTUTAHUS, Pa3beMOB BXOJIHBIX U
BBIXO/IHBIX LIETIeH

8.Co3naHue OMOIMOTEKN 3JEMEHTOB MPUHLIUIHNAIBHON CXEMBbI

9. Co3nanue 0a3bl JaHHBIX YI'O 37€MEHTOB JIEKTPOHHOTO YCTPONCTBA [0 HHAUBUYATbHOMY
3aJIaHUI0

PatternEditor

1.Uzyuenne komana rpaduueckoro peaakropa PatternEditor. 3aganue cpeasl mpOEKTUPOBAHUSI.
2.Co3paHune nocajoyHoro Mecrta ajs MukpocxeMbl 133JIA6 ¢ mraHapHBIMU BBIBOAAMU

3.Coznanue nmocamogHoro Mecta i Mukpocxembl K51111Y2 co mTeipeBbIME BEIBOJITAMHU

4.Coznanue nocanounoro mecra s tpansuctopa KT3102IN u quoga K403

5.Co3pmanne nocagouHOro MecTa KOHAEHCATOPOB, KaTYIIKH HHIYKTUBHOCTH, Pa3b€MOB IIUTAaHUS, BXOIHBIX U
BBIXOJHBIX LiENEH

6.Co31aHue mocajgovyHbIX MECT MHKPOCXEM C IJIaHAPHBIMU M IITHIPEBBIME BbIBoAaMu B Pattern Wizard
7.CozmaHue mocaI0uHbIX MECT KHOTIOK, BRIKITIOUaTeneH, pemne, BU pazpeMoB

8. Coznanne OMOTMOTEKH TOCAJOYHBIX MECT PAJHOKOMITIOHEHTOB 110 HHAWBHUIYILHOMY 33JJaHUIO

12/12

LibraryExecutive

1.13yuyenne npaBun paboTsI ¢ mporpamMmoii Library Executive

2.Co3anre ynakoBOYHOW HH(popMaIHK dJIeMeHTa MUKpocxeMbl 133J1A6.

3.Co3nanue ynmakoBoYHOH HH(pOopManuu neMeHTa MUKpocxeMbl K5111TY2

4.Co3nmanne ynakoBouHoU nHpopmarmn 1t Tpansucrtopa KT310210, nnoma K403 A

5.Co3pmanue ynakoBOYHOHM WH(POPMAIIUK KOHIEHCATOPOB, PE3UCTOPOB, KAaTyIIeK HHAYKTHBHOCTEH, pa3beMOB
NHUTaHUSA

6.Co3anne yrnakoBOYHOH HH(OpPMAIIH OJHOPOIHBIX KOMIIOHEHTOB HPHHIUITAAIBHON CXEMBI

7.Co3nanue ynakoBoYHON MH(MOPMAIMKA HEOJHOPOIHBIX KOMIIOHEHTOB MPHHIIUITHAIEHON CXEMBI

10/10

Schematic
1.3amanue cpensl MpoeKTHpOoBaHu. M3yueHue koman rpaduieckoro peaakTopa MpHUHLIUIHAIBHBIX CXEM
2.IlocTpoenne GpopmMaTKu yepTexKa

10/10
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3.PazmMenieHrie 00bEKTOB Ha TOJIE YepTeKa

4.BBOJ 3JIEKTPUYECKUX COCAUHEHUH U JINHUW IPYIIIOBOX CBSI3U

5.PenakTupoBaHue MPUHIUITHAIBHON CXEMBI M MTO3UITUOHHBIX 0003HAUCHUI .

6.Coznanue (aiina nmepexpecTHbIX ccbuoK *.net. Co3mganue *.dxf daitna. BerBox cxeMbl Ha iedaTs.
7.Co3nanue dMeKTPUICCKOM MPUHITUITHATIFHOM CXEMBI 110 HHANBUAYATFHOMY 33JIaHUIO

Penaxrop neuyatusix miaat (PCB)

1.YmakoBKka cxeMbl Ha Ie4aTHYO 11ary. Pa3paboTka KOMIOHOBOYHOTO 3CKU3a
2.M3y4eHue npaBuil TpACCUPOBKHU NeYaTHHIX 1iaT. Co3gaHue CTpaTEeruu TPACCUPOBKHU
3.TpaccupoBKa €YaTHBIX IPOBOJHUKOB B PYYHOM PEKUME

4.TpaccupoBKa IeyaTHBIX TPOBOIHUKOB B HHTEPAKTUBHOM PEXUME 10/10
5.ABTOMaTHYECKAs TpaCCUPOBKaA NMEYATHBIX MMPOBOJHHUKOB. Pe,[[aKTI/IpOBaHI/Ie TOIIOJIOI'U I1J1aTHI.
6.Coznanue * DXF (aifnoB muist BBITyCKa KOHCTPYKTOPCKOW JOKYMEHTAIINH.
7. Pa3zpaboTKa TOMOJIOTHH NIEYaTHOH IUTaThI IO MHAMBHIYATbHOMY 3a/IaHHIO
KonTponsHbie paboThl *
CamocTosTenpHas padoTa 00yJaronuXxcs: 2/2
Tema 1.7. Copneprkanue yueOHOTO MaTepuaa, B TOM 4Hiciie B popMe IPaKTUIECKOM MOATOTOBKH 4/4 OK 01-07,09
Ouenka kavecTpa OCHOBHBIE KOHCTPYKTHBHBIE IOKA3aTENN TEXHOJOTHYHOCTHU DIIEKTPOHHBIX YCTPOMCTB. 1K 3.1-3.3
paspaboTku MeroauKa IpoBe/IcHHsT OLEHKH KadeCTBa SJIEKTPOHHBIX YCTPOMCTB MO XapaKTEPUCTHKAM 22 Y13
(mpoexTHpoBaHNS) JlaGopaTopHble 3aHATHS * 313
AJICKTPOHHBIX TPHOOPOB - JIP 4
. [IpakTuyeckue 3aHATHS, B TOM UKCie B popMe MPaKTUIECKOM MOATOTOBKH 2/2
Y YCTPOMCTB Ha OCHOBE JIP 7
HEYATHOIO MOHTAKA. Brinonnenue pacuera KOHCTPYKTHBHBIX IMOKa3aTEICH TEXHOJIOTHYHOCTH JIP 10
KonTponsHbie paboThI %* JIP 11
CamocTtosTenbpHas paboTa 00y4yaromuxcs: *
Tema 1.8. Cogepxanue yueOHOro MaTepuala, B TOM 4Hcie B popMe MPaKTUYECKON MOATOTOBKHI 38/38 OK 01-07,09
Meroas! usrorosinenus | Knaccudukaius METO0B H3TOTOBICHUS MTEYaTHBIX IIJIaT I1IK 3.1-3.3
e4yaTHBIX IJIaT CyOTpaKkTHBHBIC U aJ/ITATHBHBIC METO Bl U3TOTOBJICHHS ITEYATHBIX I1aT. OCOOCHHOCTH 16/16 vV 1-3
CyOTpaKTUBHOW M aIIMTUBHOM TeXHOJOTui. Martepuaisl 1yt u3rotopieHus neuatasix O, I1II, 31-3
MIIII u I'TIIL. JIP 4

14




Opnnocroponnue nevyarusle miatel. [Ipenmymectsa OIIII. Crioco6s! nonyuenuns OINII.

JBycToponnue nevyarnsie miathl. Kiaccuduxamus AI1I1, B 3aBUcHMOCTH OT MaTepuaza OCHOBAHHS.

[MonyanmutusHeil Metoa. Kimaccudukamust momya jauTuBHON TexHoaoruu uzroronenus AT
TexHOIOornuecKkue MpoUecChl U3roTOBIEHUS MIEYaTHBIX IUIaT IM0IyaJIUTUBHBIMA METOAAMM.
MHorocnoiinsie nedatnsle iatel. MIIII o6iero npumenenus Ha (OJIBIMPOBAHHOM AUIIEKTPUKE.
Merton MeTaIM3auuy CKBO3HBIX OTBEPCTHI. MeTol ONapHOoro MpeccoBaHusl, OTKPBITHIX
KOHTAKTHBIX IUIOIIAJO0K, BHICTYIAIOIINX BBIBOAOB U IOCIOMHOIO HapaluBaHUs.

I'nGkue neyaTHble M1aThl, THOKUE M€YaTHBIE KAOEIN U THOKO-KECTKHE IIeUaTHbIC MJIaThl.
Texnonorust usroropnenust rudkux OIIIL.

TexHonornueckas JOKyMeHTalus. MapuipyTHbIe U OoriepalioHHbIE KapThl. OCHOBHBIEC IOHSTHSL.
Odopmnenue.

JlaGoparopHble 3aHATHS

HpaKTI/I‘IeCKI/Ie 3aHATHUA, B TOM YHCIIC B Q)opMe HpaKTquCKOﬁ IIOArOTOBKH

22/22

N3yuenue cBoiictB marepuanoB st uzrorosienus OIIII, I u MIIII

N3yuenue cBolicTB MarepuanoB aiig urorosieHus ['TIIT

N3yuenne texnonorumueckoro nporecca usrotopnenust Ol Ha xectkoM honbrupoBaHHOM
OCHOBAaHUU

Nzyuenue texnonornueckoro npouecca nzrorosneHus Ol Ha ruGxom ¢orsrupoBaHHOM
OCHOBAaHUU

N3yueHnue MapmpyTHO#M KapThl TEXHOJIOTHYecKoro npoiuecca nsrorosienus OIII Ha sxecTkom
HEe(OJILrUPOBAaHHOM OCHOBAHHUH

N3yuenne texnomorudeckoro mpouecca urorosnenus Ol na rubkom HedOIBrUpOBaHHOM
OCHOBaHUU

Nzyuenne texnonorumueckoro mporecca uroropnenus I Ha sxecTkoM GoabrupoBaHHOM
OCHOBAaHUU

Nzyuenue texnonornyeckoro npouecca nsroronenus Al Ha rubxom GoasrupoBaHHOM
OCHOBAaHUU

N3ydenue TexHomorudeckoro mpouecca u3rorosienus I Ha skecTkoM He(DOIBrUPOBAHHOM

JP 7
JIP 10
JIP 11
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OCHOBAaHUU
Nzydenne Texnonorudeckoro mpouecca u3roropienus I Ha ruOkomM HEPOTBIHPOBAHHOM
OCHOBAaHUU

H3ydenue TexHonornueckoro npouecca uzrorosieHus MIII meTonoM MeTain3anuy CKBO3HBIX
OTBEPCTUI

N3yuenue texHosorunueckoro npouecca usrorosinenuss MIII nonapuoro npeccoBanus

N3yuenue texHosornueckoro npouecca nurorosnenuss MIII MmeTogoM nocnoiHOro HapamuBaHus
N3yuenue texHosnoruueckoro npouecca u3rotoieHuss MIIIT MeTonoM OTKpBITBIX KOHTaKTHBIX
IJIOLAJIOK

H3ydenune TeXHOI0rnueckoro npouecca u3rotosiaeHuss MIIII MeTonoM BRICTYAOIIKUX BHIBOJIOB
N3yueHnue TexHosoruu u3rotopiaeHus ruokux MIII

N3yuenue texnonoruu uzroronienus ['TIK

KouTponbHbie paboThl

CamocrosTenbHas pa60Ta o6yqa}0m1/1xc51:

Tema 1.9.
TexHOIOrn4ecKue
MPOIIECCHI
MIPOU3BOJICTBA
THOPUTHBIX
WHTETPAITBHBIX CXEM

Copneprxanue yueOHOTO MaTepuaa, B TOM 4Hiciie B popMe IPaKTUIECKOM MOATOTOBKH

22/22

TexHonmoruueckue mpoieccsl n3roropiaeHus: ToHkomieHouHbIX ['C.IToaroroBka moanoxex nepes
HAHECCHHEM TOHKHUX IICHOK. MaTepuasbl TPOBOAHUKOB M KOHTAKTHBIX TUTOMIAIOK. TpeboBaHus K
MaTeprualiaM IPOBOJHUKOB U KOHTAKTHBIX IUIOMIAJIOK.

CrniocoOslI nosydeHus penbeda TOHKUX MICHOK

®dotomutorpadus. OCHOBHBIE dTabI Mporiecca ¢poroauTorpaduu. Paspemaromas crmocoOHOCTh
nporecca poronurorpadun. @oTOpPE3UCTHI M KX CBONCTBA.

doTomadIoHbI.

TOHKOMJIEHOYHBIE PE3UCTOPHI U TOHKOIUICHOYHbIE KOHACHCATOPBI

TOHKOMJIEHOUHbIE KOHIEHCATOPBbI.

Toronorust TOHKOTUIEHOYHBIX MUKPOCOOPOK. TexXHOIOrnYecKrue OrpaHnICHSI IPU TIPOCKTUPOBAHUT
MHUKPOCOOPOK.

Toncromnenounne I'IC

12/12

OK 01-07,09
K 3.1-3.3
V13
31-3
JIP 4
JP 7
JIP 10
JIP 11
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TTimarer Toncromrenounsrx [ UC.
OCHOBHBIE TEXHOJIOTUYECKUE ONEepaIliu U3roTopieHue ToycrorieHounbix ['UC.

JlaGopaTopHblie 3aHATHS

[IpakTuyeckue 3aHATHS, B TOM UKCie B popMe MPaKTUIECKOM MOATOTOBKH 10/10

Br16op marepuaia pe3sucTUBHON MIICHKH

Omnpenenenue MOJIHON OTHOCUTENHHON MOTPEITHOCTH U3TOTOBICHHSI TOHKOIIIEHOUYHOTO PEe3UCTOpa

[IpoexTrpoBaHKUE TOMOJOTHH TOHKOIUIEHOYHOTO pesuctopa ¢ K<

[IpoekTupoBanue Tonojoruu pezucropa ¢ 1<Kgp<10

[IpoekTupoBanue Tonojoruu pesucropa ¢ 10<Kdp<50

Bri6op matepuana TudieKTpyuKa I TOHKOTIEHOYHOTO KOHJIGHCATOpa

PacueT Tononoruu TOHKOIJIIEHOYHOI'O KOHAEHCATOpa

Pa3paboTka TOnoaoruu TOHKOIUIEHOYHON MUKPOCOOPKHU

KonTtposnbHbIe pabOThI *

CamocTosTenpHas padoTa 00yJaronuXxcs: *
Tema 1.10. Copneprxanue yueOHOTO MaTepuaa, B TOM 4Hciie B popMe IPaKTUIECKOH MOATOTOBKH 24/24 | OK 01-07,09
Texnomorus BBeneHue B TEXHOJIOTHIO MOTYIPOBOAHUKOBBIX MUKPOCXEM, ITOJIy4YE€HUE OUTIONISIPHBIX CTPYKTYP. K 3.1-3.3
[PpOU3BONCTBA W3omnsuus 351eMeHToB B oaynpoBoaHKOBEIX UMC. vV 1-3
EZJ:(}I;IEE?(I;;HHHKOBHX [MonunanapHas u snuIiaHapHast TexHojaoruu uzossinuu nemenToB UMC. [lonnas uzonsus 10/10 31-3

BMHUKpPOCXEMaX. JIP 4

MapuipyT u3rotoBienus miaactu kpemuus. lllnudoBanue u monupoBka MiIacTUH. JIP 7

JIP 10
JlaGopaTopHble 3aHATHS * JIP 11
[IpakTHyeckue 3aHATHS, B TOM YHCIE B (hOpME MPAKTHYECKON TIOTOTOBKU 14/14

W3y4yeHne TeXHOIOTHH MOIyYeHHsT OUTIONIIPHBIX CTPYKTYP

W3y4enune criocoO00B U30IIALNS B TTOTYPOBOTHHUKOBBIX MHKPOCXEMaX
Wzyuenne nzomsaumn KHC n KHII

DTanbl N3roTOBJICHUS IIACTHH KpeMHUA

W3y4yenne TEXHOIOTHIECKOTO MPOIIEeCCca MOJMPOBKH U NITH(OBKHY IIACTHH
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CriocoObl OpUEHTAIINN CIIUTKOB
W3yyeHne TEXHOIOTHH PE3KH CIIMTKOB KPEMHHSI Ha TUIACTHHBI
KOHTPOJH) TOJIIIUHBI ITJIACTUHBI

KouTpoabHbie paboThI

CamocrosTenpHas paboTa 00yJaromuxcs:

Koncyasranuu 4

KypcoBoe npoekTupoBanue 30/30

JAnddepennupoBanHbIi 3a4eT 2/2
Bcero: 286
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4. YCJIOBHUSI PEAJIN3ALIAM PABOYEI ITPOTPAMMBI
MJIK

4.1. TpeOoBanussi K MHHMMAJIBHOMY  MAaTEPHAJIbHO-TEXHHYECKOMY
o0ecrne4eHmIo:

Jlist peanu3anuu mporpaMMbl MpoheCCHOHATBHOTO MOTYJIST TOJDKHBI OBITh
PELYCMOTPEHBI CIEIYIOLIUE ClIEHUaTbHbIE TOMENIEHUS: KAOUHET
uHPOPMaTUKU

4.2. UndopmannoHHoe odecrieueHrue 00ydeHust

TIePEUYCHb YUCOHBIX M3aHUH, DJICKTPOHHBIX W3JIaHHM, dJICKTPOHHBIX U MHTEpHET-

pecypcoB, 00pazoBaTeNbHBIX MIATHOPM, dJIECKTPOHHO-ONOINOTEYHBIX CUCTEM, BEO-
CUCTEM Ui OpraHW3allid JUCTAHIIMOHHOTO OOY4YeHHWS W YIPAaBICHUS UM,
UCIIONb3yeMbIe B 00pa30BaTEILHOM MPOIECCe KaK OCHOBHBIC U JIOTIOJTHUTEIHHBIC
UCTOYHUKH.

OcCHOBHbIE HCTOYHUKH:

1. borauex, I. JI. TexHoyorus NOBEPXHOCTHOIO  MOHTAXa.
ABTOMaTHYEeCKasl yCTAaHOBKAa KOMIIOHEHTOB : ydeOHoe mocobue mis CITO / T'. 1.
borauek, U. B. bykpun, B. . UeBnes ; nox penakuuen B. U. MesneBa. — 2-¢ uza.
— CaparoB, ExarepunOypr : IlpodoOpazoBanue, Ypanbckuii (emaepaabHbIiA
yHuBepcureT, 2020. — 103 ¢. — ISBN 978-5-4488-0779-4, 978-5-7996-2931-1.
— TexcT : anekTpoHHBIN // DNEKTPOHHBIN pecypc udpoBOil 00pa3zoBaTEIHLHOM

cpenabl CIIO PROFob6pazoBanue : [caifr]. — URL:
https://profspo.ru/books/92375.html
2. Ky3oBkun, B. A. DnekTpoTexHuka W SICKTPOHUKA : YUEOHUK IS

cpennero npodeccuonanpHOro oOpazoBanus / B. A. Ky3oBkuH, B. B. ®unatos. —
MockBa : HzmarensctBo [Opaiir, 2020. — 431 c¢. — (IIpodeccuonanbprOe
obpazoBanue). — ISBN 978-5-534-07727-8. — Texkct : anextponusliii // 3bC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/451224

3. Munenuna, C. A. DJIEKTPOTEXHHUKA, DJICKTPOHUKA U CXEMOTEXHHUKA :
Y4eOHMK M TIPAKTHKyM JUIS CpeaHero mnpodeccuoHaabHOTO 00pa3oBaHus /

C. A. Munenuna, H. K. Munenusn ; nog pegakuueit H. K. Munenuna. — 2-e us.,
nepepad. u gom. — MockBa : MzmarensctBo FOpabit, 2020. — 406 c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-04676-2. — TekcT :
anexktpoHHbIl // DBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/450858

4. HoBoxwios, O. II. CxemMoTexHUKA paTUONPUEMHBIX YCTPOMCTB :
ydeObHOe TMmocobue il cpeaHero  mpodeccHoHalbHOro  oOpazoBaHus /
O. II. HoBoxunoB. — 2-e u3a., uctp. u gon. — Mocksa : U3narensctBo FOpaiiT,
2020. — 256 c. — (Ilpodeccuonansuoe obOpaszoBanme). — ISBN 978-5-534-
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https://profspo.ru/books/92375.html
https://urait.ru/bcode/451224
https://urait.ru/bcode/450858

09925-6. — Tekcr : osnekrponnbii // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/454885

3. [TaceinkoB, B. B. [TonynpoBoanukoBsie npudopsl / B. B. TlackiHkoB,
JI. K. Yupkun. — 3-e uzn., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 480 c. —
ISBN 978-5-507-45749-6. — TekcT : aneKTpoHHbIH // JIaHb : 2IEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/282500.

DJIeKTPOHHbIE U3/1aHNs (3JIEKTPOHHbIE pecypchl):

1. Kypnocos AMN.,JOnnuB.B.Texnonorus IIPOM3BOJCTBA
MOJYTPOBOTHUKOBBIX MPUOOPOB U HMHTETPAIBHBIX MHKPOCXEeM.- Pexum
nocryna: http://www.ximicat.com/ebook.php?file=kurnosov.djvu&page=1

2. Komrionentsl u  TexHonorusi. Pexum  moctyma  :http:/www.kit-
e.ru/articles/circuitbrd.php

3. PS electro. Pexumpocryma.: http://www. pselectro.ru/nestandartnye
pechatnye platy

4. KOMIJIECTHOCTh KOHCTPYKTOPCKHUX JOKYMEHTOB Ha II€YaTHBIC IUIATHI TPHU

aBTOMATU3UPOBAHHOM IPOEKTUPOBAHMU. [DNEKTPOHHBINM pecypc].-Pexum
nocryna.http://www.propro.ru/graphbook/eskd/eskd/GOST/2_123.htm#004

5. Ilnatan. Katanor sieKTpOHHBIX KOMIIOHEHTOB. [DJIEKTPOHHBIA pecypc]. -
Pexxum nocryma: http://www.platan.ru/company/catalogue.html

udposas odpasosareabnan cpeaa CIIO PROFo0Opa3oBanue:
- CrapoctuH, A. A. TexHHMYECKUE CPEICTBA ABTOMATU3ALMH U YIPABJICHHUS :

yaeOnoe mocobme mus CIIO / A. A. Crapoctun, A. B. JlanteBa ; mon
penakuueir FO. H. YecnokoBa. — 2-e u3n. — Caparos, ExkatepunOypr :
[TpodoOpazoBanue, Ypansckuil peaepanbubiii yauuBepcutet, 2019. — 168 c.
— ISBN 978-5-4488-0503-5, 978-5-7996-2842-0. — TeKCT : 3NEKTPOHHBIN
/[ DnexkTpoHHBI pecypc 1mudpoBoii obpazoaTenbHOM cpeasl  CIIO
PROFo6pazoBanue : [caiiT]. — URL: https://profspo.ru/books/87882 (mara
obOpamenus: 31.08.2020). — Pexum goctyma: jis  aBTOPHU3UP.
IIOJIB30BATEIIEH

JJIeKTPOHHO-0MOJIMOTEYHAS CUCTEMA:
IPRBOOKS - http://www.iprbookshop.ru/78574.html

Be0-cucrema 1 OpraHuM3anuM JUCTAHUMOHHOTO OOy4YeHHSI |
yIPaBJIEHUA UM:

Cucrema guctanimorHoro ooydenus OI'ATIOY «AnekceeBCKUN KOOI
http://moodle.alcollege.ru/
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5. KOHTPOJIb 1 OUEHKA PE3YJbTATOB OCBOEHUS MK

KonTpoabu omenka pe3yinbratoB ocBoeHus MJIK ocymectBisieTcs
MpenoAaBaTesieM B IPOILECCE IPOBEACHUS TEOPETHUECKUX U MPAKTUYECKHUX
3aHATUH, TU(PEepeHIITPOBAHHOTO 3aUeTa.

PesyabTarsl
(ocBoeHHBIE
npodeccuoHaIbLHbIE OcHOBHBIE MTOKA3aTeH @®opMBbI 1 METOABI KOHTPOJISA
KOMIIETEHIIMH)C Y4eTOM OLICHKH pe3yJIbTaTa H OLlCHKH
JIMYHOCTHBIX
pe3yJbTaToB
[IK 3.1. Pa3pabareiBaTh MoJIHOTa cOOpa U rITyOrHa TECTUPOBaHUE,
CTPYKTYpHBIE, AHAJIN3a UCXOTHBIX JAHHBIX g G epeHIIMPOBaHHBIN 3a4eT,

(YHKIMOHAIBHBIE H
NPUHIUITAAIBHBIE CXEMBI
MPOCTEUILINX SJIEKTPOHHBIX
nprOOPOB U YCTPOHCTB.

JUTSL BBIOOpa CTPYKTYPHBIX,
(hyHKIMOHATBHBIX H
NPUHIUITHAIBHBIX CXEM;
000CHOBaHHOCTH TOJ00pa
AIIEMEHTHOM 0a3bITpH
pa3paboTke
NPUHIMITHAIEHBIX CXEM
ANEKTPOHHBIX YCTPOMCTB C
y4eToM TpeOOBaHUN
TEXHUYECKOTO 3a/1aHMUs;
TIOJTHOTA OTIMCAaHUs pabOoThI
MPOEKTUPYEMBIX YCTPOICTB
Ha OCHOBE aHaN3a
ANEKTPUICCKHUX,
(hyHKIMOHANBHBIX H
CTPYKTYPHBIX CXEM;
TOYHOCTb U TPaMOTHOCTb
BBINOJIHEHUS YepTEkKEN
CTPYKTYPHBIX U
NEKTPUIECKUX
NPUHIHAITHAIEHBIX CXEM;
000CHOBaHHOCTb U TOJIHOTA
NPUMEHEHUS NTaKETOB
NPUKJIaIHBIX IPOrPaMM UL
MOJETUPOBAHUS
ANEKTPUYCCKHUX CXEM.

AKCIIEPTHOE HAOJIOICHHE,

BBINOJIHEHHUS TIPAKTHYECKUX padoT

[1K3.2.Pa3pabarbiBaTh

IrpaMOTHOCTb OQOPMIICHHUS

TECTUPOBaHUE,

HPOEKTHO- KOHCTPYKTOPCKOM anddepeHIMpPOBaHHEIN 3a4€T,
KOHCTPYKTOPCKYIO JOKYMEHTALMU HA 9KCIEPTHOE HAOIIOIEHHE,
JOKYMEHTALMI0 TI€YaTHBIX OJTHOCTOPOHHHE U BBINOJIHEHHUS TIPAKTHYECKUX padoT
y3J10B 3JIEKTPOHHBIX JBYCTOPOHHHE TTeYaTHBIC
npubOpOB U YCTPOWCTB H TUTATHI,
MHUKPOCOOPOK cpeaHei 3} (HEKTUBHOCTE TPUMEHEHUS
CJIOKHOCTH. ABTOMAaTU3UPOBAHHBIX

METO/IOB pa3paboOTKH

KOHCTPYKTOPCKOH

JOKyMEHTAllNN;

MoJTHOTa cOopa M rITyOrnHa
aHaJ3a UCXOAHBIX JaHHBIX
JUTsl BIOOPA CTPYKTYPHBIX,
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(hyHKIMOHATBHBIX H
NPUHLMUIIHAIBHBIX CXEM
MPOEKTUPOBAHUS AETAJEH,
Y3JI0B U YCTPOUCTB
PaIUOTEXHUUECKUX CHCTEM;
000CHOBaHHOCTH TO00pa
JJIEMEHTHOM 0a3bl TpH
pa3paboTke
NPUHIHUIIHAIBHBIX CXEM
ANEKTPOHHBIX YCTPOMCTB C
y4eToM TpeOOoBaHUN
TEXHUYECKOTO 3a/1aHUS;
TOYHOCTH BBIITOJIHCHUA
HECJIOXKHBIX PacueTOB
OCHOBHBIX TEXHHYCCKUX
[I0Ka3aresed NpoCTENIINX
HPOCKTHPYEMBbIX
AIIEKTPOHHBIX TPHOOPOB U
YCTPOMCTB;

MOJTHOTA aHaJi3a PadoThI
pa3pabaThIBaeMO CXEMBI
ANEKTPUYECKOU
MPUHLUIIHAIBHON
AIIEKTPOHHBIX MPUOOPOB U
YCTPOMCTB B IIpOrpamme
CXEMOTEXHUYECKOTO
MOJIETTUPOBAHUS;

IOJIHOTA aHaIu3a
TEXHUYECKOTO 3a/1aHUsI Ha
IPOCKTHPOBAHHE
3JIEKTPOHHOI'0 yCTPOMCTBA
Ha OCHOBE [IEYaTHOT'O
MOHTAaXXa;

IPaMOTHOCTb YTEHHS
IMIPUHOUIIAAIBHBIX CXEM
3JIEKTPOHHBIX YCTPOMICTB;
MOJTHOTA KOHCTPYKTHBHOTO
aHaM3a 3JIEMEHTHOM 0a3bl;
000CHOBaHHOCTH BRIOOpa
KJlacca TOYHOCTH U IIara
KOOPAMHATHOM CETKHU Ha
OCHOBE aHaJIM3a
TEXHUYECKOTO 3a/1aHUS;
000CHOBaHHOCTH BBIOOpA H
TOYHOCTbH pacyera
3JIEMEHTOB [IEYaTHOTO
PHUCYHKA;
3¢ (HeKTHBHOCTE KOMIIOHOBKH
Y pa3MelleHHs
ANEKTPOPaAHOITICMEHTOB Ha
NeYaTHYIO IJIaty;
TOYHOCTb pacyera
KOHCTPYKTUBHBIX
MOKa3aTesedl AIeKTPOHHOTO
YCTPOMCTBA;

TOYHOCTb pacyera
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KOMITOHOBOYHBIX
XapaKTePUCTUK
3JIEKTPOHHOI'O YCTPOICTBA;
TOYHOCTb pacyeTa
rabapUTHBIX pa3MepoB
MEeYaTHOU IIaThl
3JIEKTPOHHOI'O YCTPOICTBA;
000CHOBaHHOCTh BBIOOpA
TUIIOpPa3MEepOB MeUaTHBIX
TUIaT;

000CHOBaHHOCTH BRIOOpa
CIOoCcO0O0B KPEeTUIeHHS U
3aIUTHI IPOEKTUPYEMOT'O
3JIEKTPOHHOI'O yCTPOMCTBA OT
BIMSTHYISI BHETITHIX
BO3JICHCTBUIL;

TOYHOCTD BBITIOTHEHUS
TpPacCHPOBKH ITPOBOAHUKOB
TIeYaTHOM TIIATHI;

rTyOWHA ¥ TOYHOCTH
pa3paboTKH uepTexeit
IICYaTHBIX IJIaT B ITIAKETEC
MIPHUKIIATHBIX TPOTPaMM
CAIIP.

[1K3.3BbInoaHATH OIICHKY
KadecTBa pa3paboTKu
(TpoexTHpOBaHUS)
3IIEKTPOHHBIX MPHUOOPOB U
YCTPOMCTB Ha OCHOBE
MEYaTHOTO MOHTAXA.

rTyOWHA aHau3a
KOHCTPYKTHBHBIX
TOKa3aTeIeH
TEXHOJIOTHYHOCTH,
TOYHOCTP pacyeTa
KOHCTPYKTHUBHBIX
MoKa3aTeseH
TEXHOJIOTHYHOCTHU

TECTHPOBaHHE,
muddepeHIInPOBaHHBIN 3a4eT,
JKCIIEPTHOE HAOIIOICHHE,

BBITTOJIHCHUA MPAKTUYCCKUX pa60T
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