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1 IIeJIl/I, 3ala'Yi U IVIAHUPYEMBIC PE3YyJabTaTbl oﬁyqunﬂ o IMCIOMIIJIMHE

Henpto ocBoenus gucuuiuiiHbl  «CAIIP  pagmo3sIeKTpPOHHBIX  CPEACTB»  SIBISETCS
(dbopMUPOBaHHUE TEOPETUYCCKUX 3HAHUN W MPUOOPETCHHE MPAKTUYCCKUX HABBIKOB PACUETOB U
pa3pabOTKH JTOKYMEHTallUM I JeTalield, Y3JI0B M YCTPONCTB PaTUOTEXHHYECKHMX CHCTEM B
COOTBETCTBUH C TEXHUYECKUM 3aJJaHHEM, B TOM 4uciie ¢ ucrosbzoBanueM cpencts CAIIP KiCad.

K ocHoBHbIM 3amadyam ocBoeHusi AucuMIUMHBL «CAIIP panuosneKTpOHHBIX CPEACTB»
cJe1yeT OTHECTH:

— OBJIQJICHUE COBPEMEHHBIMU  BO3MOKHOCTSIMU
npoektupoBanus KiCad ais pa3paboTku neyaTHbIX IUIAT;

— TIOATOTOBKA CTYJICHTOB K BBINIOJHCHHUIO PAOOT MO MpeABAPUTEIBHONW JEKOMITO3HUIINH
DIIEKTPUYECKOM CXeMbl; (OPMHPOBAHUIO CTEKa TMEYATHOM TUIATBI, ONPEICICHHUNA MPaBUII
TPACCUPOBKH, HACTPOMKM TIPOEKTa TOJ TEXHOJOTMYECKHE BO3MOXKHOCTH IPOU3BOCTBA;
BBITIOJIHCHHUIO TPACCUPOBKH CJIOKHBIX TIJIaT.

O6yuenne no gucuumiuHe «CAIIP paaMod’NeKTPOHHBIX CPEICTB» HAIPABICHO Ha
(dbopMUpOBaHUE y OOYJAFOIIUXCS CICAYIOMNX KOMITCTESHITUH:

CHCTCMBI ABTOMATHU3UPOBAHHOI'O

Koa n HauMeHOBaHHEe

I/IHIII/IKaTopr JOCTHIKCHUSA

HaunmenoBanue nokasaress

IIPOEKTUPOBAHUE JETAJIEH,
Y3JI0B ¥ YCTPOMCTB
PagMOTEXHUYECKUX
CHUCTEM B COOTBETCTBHUH C
TEXHUYECKUM 3a/IaHUEM, B
TOM 4YHCJIIE C
HCII0JIb30BaHUEM CPEICTB
aBTOMaTU3ALNHU
IIPOEKTUPOBAHUS

JleTajiel, y3JI0B U YCTPOMCTB
PaAMOTEXHUYECKUX CHUCTEM,
BBIOMPAET CUCTEMBI
aBTOMATHU3UPOBAHHOTO
IIPOEKTUPOBAHMUS
PaIMOTEXHUUYECKUX CHCTEM;
NIIK-1.2 PaboTaer ¢
IIPOrPaMMHBIMH CPEACTBAMH C
HCIIOJIb30BAHUEM COBPEMEHHBIX
MPUKJIAHBIX TPOTrpamMM 10
pacueTry paaAMOTeXHUYECKUX
CHUCTEM;

HIIK-1.3 PaccuuthiBaeT u
IIPOEKTUPYET NETAIH, Y3IIbl U
YCTPOMCTBA paIMOTEXHUYECKUE
CHUCTEMBI B COOTBETCTBHH C
TEXHUYECKUM 33JJaHUEM C
HCIIOJIb30BAaHUEM CPEJCTB
aBTOMAaTHU3alUU
IIPOEKTUPOBAHMSL.

KOMIIeTeH Ui KOMIIEeTeHI[HH OLICHUBAHMSI
ITK-1 Cniocoben NIIK-1.1 ITonumaet npuHLOUIB | 3HATH: COBPEMEHHBIE OCHOBBI
BBITIOJHSATE pacyeT u KOHCTPYUPOBAHUS OTICTHHBIX ABTOMATHU3UPOBAHHOTO

IMPOCKTUPOBAHUA 00BEKTOB
PaIuOTCXHUYCCKUX CUCTEM

YMerh: IPOEKTUPOBATH CXEMBI
JUTSL pAAMOTEXHUYECKUX CUCTEM,
0(pOPMIIATH IPOEKTHYIO
JOKYMEHTALUIO COIIACHO
JIEHCTBYIOILUM
rocy/1IapCTBEHHBIM HOpMaM U
paBUIaM

BJ'IaI[eTb! MPAKTUYICCKUM
OIIBITOM aHaJIn3a JOKYMCHTAIUN
Ha PaAUOTCXHUYCCKHUEC CUCTCMbI

IIK-5: Cnocoben
pa3pabaTsiBaTh pabovyIo
U TIPOEKTHYIO
JOKYMCHTAIIUIO U
OCYILECTBIISATH KOHTPOJIb
€€ COOTBETCTBHUS
CTaHaapTam,
TEXHHYECKUM YCIIOBHSAM H
JpyT¥M HOPMaTUBHBIM
JOKYMEHTaM

NIIK-5.1 ITpumensier
CTaHJIapThl pa3pabOTKH
KOHCTPYKTOPCKOM
JOKYMEHTAIUH 110
IIPOEKTUPOBAHUIO
PaAMOTEXHUYECKUX CUCTEM;
UIIK-5.2 Ananusupyer
HCXO/IHbIE JAHHBIE K
pa3pabaTbiBaeMOMY POCKTY
pPaZMOTEXHUYECKHX CHCTEM B

3HaTB: CTaUU U NPOLETYPbI
mpolecca NpoeKTUPOBaHUS,
0COOEHHOCTH MPOEKTHBIX
MPOUEIYp MPU MPEANPOECKTHON
CTaJ UM pa3paboTKu
PaIMOTEXHUYECKUX CUCTEM

YMeTh: IpUMEHSTH
nporpaMMHble mpoykTel CAITP




CTaHAapTaMHU.

COOTBETCTBHHU C Tpe6OBaHI/I${MI/I
TCXHHUYCCKOI'O 3aJaHHA U

COOTBETCTBUU C TEXHUYECKUM IIPU IPOEKTUPOBAHUH
3aJaHHEM; paMOTEXHUYECKUX CUCTEM
NIIK-5.3 '0TOBUT NPOEKTHI

KOHCTPYKTOPCKOH BuiaseTn: npakTH4eCKUM
JOKYMEHTalUH pU OTIBITOM paboTHI B MpOrpamMmax
IIPOEKTUPOBAHUU aBTOMAaTU3MPOBAHHOTO
PaaMOTEXHUYECKUX CUCTEM, B IIPOEKTUPOBAHHUS

2 MecTO TUCHUILTHHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl

HI/ICHI/IHHI/IHa OTHOCUTCA K 4YacCTu,

dbopMupyeMoil ydacTHUKamMH 00pa30BaTeNIbHBIX

otHomieHuid Onoka bl «/lucuummmael (Momynn)y. JIMCIUIUIMHA HETMOCPEICTBEHHO CBSI3aHA CO
CJEeAYIOIIUMH TUCUUIUIMHAMU U nipakTukamu OOIl:

Benenue B nmpodeccurio;
WrKkeHepHas ¥ KOMITbIOTepHas TpaduKa;

OCHOBBI KOMITBIOTEPHOTO IMPOSKTUPOBAHUS U MOJICTTUPOBAHUS PAJMOITICKTPOHHBIX CPEJICTB;
[TpousBoacTBEHHAs MpaKTUKa (MIPEIIUILIOMHAs);

Pannorexnuyeckne CuCTEMBI;
PannoTexHuueckue 1enu U CUrHaJbl;
CxeMOTexXHHKa 3JIEKTPOHHBIX YCTPOUCTB;
VYerpoiictBa CBY 1 aHTEHHBI;
DNEeKTPOHHBIE YCTPOICTBA.

3 CTpyKTypa u cojep:KaHue AUCHUTLTUHBI

OO61as TpyA0€MKOCTh TUCHUIUTHHBI COCTaBsieT 4 3adeTHble enuHuIlbl (144 gacoB).

3.1 Buabl yueOHO# padoThl M TPYI0EMKOCTH

Ne Bu yuebHoii paorbr KoaunyecTBo CemecTp
n/n 4acoB 8
1 AYIUTOPHBbIE 3aHATHS 56 56
B ToM uucne:
1.1 | Jlexkuum 28 28
1.2 | CemuHapCKHe/IPAKTHYECKUE 3aHATHUS 28 28
1.3 | JJaboparopHbIe 3aHATHS - -
2 CamocTosiTeIbHasi paboTa 88 88
B ToMm uucne:
2.1 | BplmonHeHue U 3almTa KypcoBOro MpoeKTa 64 64
2.2 | IloaroToBka K SK3aMeHY 18 18
2.3 | IloaroToBka OTYETOB IO MPAKTHUYECKUM paboTam 8 8
3 IIpoMe:kyTOYHasI aTTECTALMSA
3adet/nud.3a4eT/IK3aMeH Ox3ameH, KIT
Hroro 144 144




3.2 TemaTuyecKkuii MJIaH U3y4YeHUs TUCHUTITHHBI

n/n

Pa3genanl/TeMbl
JTUCHUIIINHBI

TpynoeMKoCcTh, 4ac

Bcero

AyautopHasi pab6ora

Jlexnun

CemuHapckue/
NPaKTUYCCKHE
3aHATUA
JlaboparopHbie
3aHATUA

[IpakTnueckas

HOATrOTOBKA

CamocrosTebHas
pabora

Pa3gen 1. OcHOBBI
npogecCHOHAIbHOM 1esITeJIbHOCTH
NMPOEeKTHPOBIIUKA
Paan03J1eKTPOHHBIX CHCTEM

36

N
N

11

Tema 1. IIpodeccronanbabie
CTaHJAPTHL

1.2

Tema 2. 3akoHOIATEIHLHOE
perynupoBaHue npodeccuoHanbHOMN
JESITELHOCTH.

1.3

Tema 3. TeopeTuyeckre OCHOBBI
poheCCHOHATBHOMN AEATETLHOCTH.

14

Tema 4. IIpou3BoaCTBO, BHEAPEHHUE U
AKCIUTyaTalus paJuo3IeKTPOHHBIX
CPEICTB ¥ CUCTEM PA3JIIMYHOTO
Ha3HAYCHMSL.

1.5

Tema 5. Pa3zpaboTtka u
POEKTHPOBAHUE PAJNOIIICKTPOHHBIX
CPE/ICTB U CHCTEM PA3JIMYHOTO
Ha3HAuCHMSI.

1.6

Tema 6. Ctanuu NpOeKTUPOBAHHUS.
Oransl ¥ cosiepkaHue padoT Ha
pa3HbIX CTaUAX.

Pazgen 2. OcHOBHbBIE ITANBI
npoektupoBanus B CAIIP KiCad

53

10

12 0

31

2.1

Tema 1. OCHOBBI KOHCTPYHUPOBAHMS
MeYaTHBIX IUIaT. 3HAKOMCTBO C

KiCAD.

2.2

Tema 2. OCHOBBI pacIpOCTpaHEHUs
CUTHAJIa 110 II€YaTHBIM ITPOBOJHUKAM
Ha pa3HbIX YaCTOTaX.

2.3

Tewma 3. Cii0¥ 3eMJIM ¥ TOMEXH.
JnddepenunanpHas napa.

2.4

Tema 4. Pexomenamnuu 1mo
TPaCCUPOBKE TUIOBBIX JINHUI
repeavyu v IINH.

2.5

Tewma 5. TpaccupoBka IpocToin
NI€YaTHOM IIJIATHI.

2.6

Tema 6. [Ipon3BOACTBO IEKTPOHHBIX
YCTPOMCTB.

Pazaen 3. TpaccupoBKa CJ10:KHBIX
NMeYaTHbIX IJIAT

55

10

10 0

35




31 Tema 1. I[exongnomuml 5 1 6
IJICKTPUUIECKON CXEMBI.
32 Tema 2. [ToaroroBka npoekTa K 5 5 6
TPacCCHUPOBKE.
33 Tema 3. E’a?)MCH_IeHI/Ie KOMIIOHEHTOB Ha 5 5 5
IeYaTHOM IIaTe.
34 Tewma 4. ba3zoBble npaBuiia 5 1 6
TPACCUPOBKHU IMEYATHBIX ILJIAT
35 Tema 5. TpaccupoBka 1 5 6
"~ | BBICOKOCKOPOCTHBIX JIMHUU NTepeaayH.
36 Tewma 6. TpaccupoBKa CKOPOCTHBIX 1 5 6
" | mapaJiIebHBIX IIMH JAHHBIX
Hroro | 144 28 28 0 0 88

3.3 Conep:xkaHue TUCHUTLTAHBI

Pazgen 1. OcHoBbl npodecCHOHANBHONH  JAeATEJbHOCTH  NPOCKTHPOBIIMKA
PaAN03JIEKTPOHHBIX CHCTEM

[Ipodeccuonanbubie cTaHmapThl. 3aKOHOAATEIBHOE pEryIHpoBaHHe MNpOodhecCHOHATLHOM
JeATeTbHOCTH. TeopeTuyeckue OCHOBBI MpodecCHOHANbHOM aesTenbHOCTU. [Ipom3BojCTBO,
BHEJPEHUE M OKCIUTyaTalus PaJuOdJIEKTPOHHBIX CPEACTB U CUCTEM pPa3IMYHOTO Ha3HAYCHUS.
Pa3paboTka 1 NMpoeKTUpPOBaHUE PATUONICKTPOHHBIX CPEACTB U CUCTEM PA3JTMYHOIO HAa3HAUYCHHS.
Craguu npoeKTUpOBaHUs. DTarnbl U cojiepKaHue paboT Ha pa3HbIX CTaAUSIX.

Pa3nen 2. OcHoBHbIe dTanbl npoexkTupoBanns B CAITP KiCad

OCHOBBI  KOHCTPYMpOBaHUS medaTHbIX Tuiar. 3HakoMcTBO ¢ KiCAD. OcHoBbI
pacnpoCcTpaHEHHs CUTHAJIA T10 IEeYaTHBIM ITPOBOJHUKAM Ha pa3HbIX 4acToTax. Cioi 3eMJIM ¥ IOMEXH.
Huddepenumansuas napa. PekomeHmanuyu mo TpacCHUPOBKE THUIOBBIX JMHMM HEepesadyd M LIUH.
TpaccupoBka mpocToil nevyaTHou marsl. [IpoU3BOACTBO DJIEKTPOHHBIX YCTPOMCTB. .

Pasnen 3. TpaccnpoBKa CJIOKHBIX IEYATHBIX ILJIAT.

JlekomMno3uius neKkTpudeckoil cxemsl. [loaroToBka npoekra k TpaccupoBke. Pazmenienue
KOMIIOHEHTOB Ha II€4aTHOW IuiaTe. ba3oBble NpaBuiia TpaCCUPOBKHU IE€YAaTHBIX IaT. TpaccupoBka
BBICOKOCKOPOCTHBIX JIMHUH nepcaadn. TpaccnpOBKa CKOPOCTHBIX MapalJICJbHBIX IIWH JaHHBIX.

3.4 TeMmaTnka CEMUHAPCKUX/TIPAKTHYECKUX H JIA0OPATOPHBIX 3aHATHI

3.4.1 CemuHapckue/IpaKTUYECKHE 3aHATHS

ITpaktuueckue 3ansatus 1-2. [Ipaktuueckas padota Nel. 3nakomerBo ¢ KiCAD.

[IpaxTnueckue 3ansatus 3-4. [lpaktuueckas padota Ne2. Croit 3emiid 1 IOMEXH.

[TpakTuyeckue 3ausaTus 5-6. [Ipaktuueckas padota Ne3. /TuddepennuanbHas napa

[Mpaktryeckue 3anstus 7-8. [IpakTrueckas padota Ned4. TpaccupoBKa THITOBBIX JTMHHIA
nepesadyy 1 HIMH.

[Mpaktryeckue 3ausatus 9-10. [Ipaktndeckas padora NoS. JIeKOMIO3HIHS dIIEKTPHIECKON
CXEMBI.

[Mpaktryeckue 3anstus 11-12. [IpakTrueckas padora Ne6. Pazmenienre KOMIIOHEHTOB Ha
[IeYaTHOM ILIaTe.

[Tpaktrueckoe 3anstue 13. [Ipaktuueckas padora No7. TpaccupoBka BBICOKOCKOPOCTHBIX
JIMHUU NIepelavn.



[IpakTnueckoe 3anarue 14. Ilpakruueckas padora Ne8. TpaccupoBka CKOPOCTHBIX
napaieNIbHbIX IIUH JaHHbBIX

3.4.2 JIabopaTopHbI€ 3aHATUSA
He npenycmotpensl.
3.5TemaTnka KypcoBbIX NPOEKTOB (KYpPCOBBIX padoT)

. YCTpOICTBO AUCTAHIIMOHHOTO YIPABICHUS OCBEIICHUEM
. UK-npueMHUK CUTHAJIOB TUCTAHIIMOHHOTO YIPaBICHUS
RGB - koHnTpoep

. Benocnunometp

. USB TtepmomeTp

. Benokommbrorep

. U3smepuTtens naBneHus

. KooBbIi1 3aMOK ¢ OJHOM KHOIKOM

. KonTpomnnep noctyna Ha aeKTpoHHBIX Kitouax i-Button
10. KomoBsIii 3aMOK

11. Oxpannas curnanuzanus Ha ATtiny13

12. Oxpannas curnanmzanus Ha RFID kaprax

13. IMunr-nour Ha Mukpokontposuiepe ATmega32

14. Beikmouatenns (hap aBTOMOOHIIS

4 YyeOHO-MeTOaAMYECKOE U HH(OPMALIMOHHOE o0ecneyeHune

4.1 HopmatusHble 1o0KyMeHTbI 1 'OCTob1

1. TOCT P 70291-2022
2.TOCT P 70290-2022
3.TOCT P 71267-2024.

4.2 OcHOBHas IUTEpaTypa

1. CenuanoBa 3.M. TexHoyorusi pagrodJIEKTPOHHBIX CPEACTB : y4eOHOE mocoOue Mo

KypcoBoMmy mnpoektupoBanuto / CenuBanoBa 3.M.. — TamboB : TamO0OBckuii rocyaapCTBEHHBIN
texunuyeckuit yausepcuter, 9bC ACB, 2012. — 100 c. — ISBN 978-5-8265-1136-7. — TekcT :
anektponnbli // IludpoBoit oOpazoBarenvHbiii pecypc IPR SMART : [caiit] — URL:

https://www.iprbookshop.ru/63911.html.

2. Baiicmarup, B. SI. TexHomorus mpoW3BOJCTBA PATUOIECKTPOHHBIX CPEICTB : ydeOHOe
nocobue s CIIO / B. . Baiicnanup. — Caparos : I[Ipodobpazosanue, 2022. — 120 c. — ISBN
978-5-4488-1505-8. — Tekcr : anexktpoHHbIH // Lndpooit odpazoBarensHbIil pecypc IPR SMART
: [caiit]. — URL: https://www.iprbookshop.ru/125579.html.

3. Baiicrarmup B.S1. Pa3zpaboTka u odopmiteHue crieluuKanuy paarnodIeKTPOHHBIX CPECTB

: yueOHoe mocobue / Baiicmamup B.S.. — HoBocubupck : Cubupckuii rocyaapCTBEHHBIH
YHUBEPCUTET TEeJIEKOMMYHHKaMid U uHpopmaruku, 2024. — 106 c. — TekcT : 3JIeKTpOHHBIN //
[Mudpooii o0pa3oBaTeNnbHBII  pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/149545.html.



4.3 lonoJIHUTEIBHASI TUTEpaTypa

1. Msuios, I'. B. MaTtepuaibl KOMIIOHEHTOB PaIiO3JICKTPOHHBIX CpeACTB. [ledaTHble TUIaThl :
yaebHoe mocobue / I'. B. MbuioB, A. M. Mensenes, . B. [Ipoxokun. — Mocksa : KYPC, 2024. —
160 c. — ISBN 978-5-907352-38-4. — Texkct : snexkrponHsiii // LludpoBoit obpazoBaTenbHBIN
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/144864.html.

2. Anponnd ['"M. OCHOBBI SpPrOHOMUKH U JU3aiHA PAIUOIEKTPOHHBIX CPEJICTB OBITOBOTO

Ha3zHaueHus : yyeOHoe mocobue / Angonun I'"M., XKenynpko C.I1.. — Kpacnosipck : Cubupckuii
dbenepanbupiii yauBepcuteT, 2014, — 128 ¢. — ISBN 978-5-7638-2964-8. — TeKcT : 31eKTpOHHBIH
/- Uudpposoit  obpazoBarenbnbii  pecypc IPR SMART : [caiitr] —  URL:

https://www.iprbookshop.ru/84287.html.

3. Jlucsxk B.B. Pazpabotrka CAIIP snexTpoHHO# ammapatypsl : yuyeObHoe mocooue / JIucsk
B.B.. — PoctoB-na-/lony, Taranpor : U3natensctBo FOxHOro denepansuoro yuusepcutera, 2017.
— 93 ¢. — ISBN 978-5-9275-2518-8. — Texkct : anexkrponHbiit // L{upposoii o6pa3zoBaTenbHbIHI
pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/87488.html.

4.4JneKkTpoHHBbIE 00pPa3oBaTebHbIE pecypchl
He npenycmorpeno

4.5 JInueH3M0HHOe ¥ CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe
o0ecreuenue

1. Microsoft-Office
2. KiCad
3. Microsoft-Windows

4.6 CoBpeMeHHBbI€e Po¢ecCHOHATIbHbIE 0a3bl JTaHHBIX U MHGOPMALIMOHHBIE
CIIPABOYHbIE CHCTEMbI

1. Enunoe okHO ocTyna k o0pa3oBaTelibHbIM pecypcaM DeniepaibHblil mopTal
http://window.edu.ru

2. KomnbroTepHble HH()OpMaMOHHO-TIPaBOBbIE CHCTEMBI « KOHCYIIbTaHT
http://www.consultant.ru, «I"apant» http://www.garant.ru

3. OpunmanbHBII HHTEpHET-MOpTal MpaBoBoi HH(opMaruu http://pravo.gov.ru.

4. Hayunas snektponHast Oubnuoreka http://www.elibrary.ru

5. Poccwuiickas rocynapctBeHHast 6ndmarorexa http:// www.rsl.ru

6. ObC «YHuBepcutetckas Oubnuoreka onnaitH» https://biblioclub.ru/index.php

5 MarepuanbHoO-TeXHHYECKOE o0ecrneueHne

1. KoMIbIoTepHBIH KJ1acc ¢ MpelyCTaHOBISHHBIM IPOrPaMMHBIM 00eCTIeYeHHEM, YKa3aHHBIM
B II. 4.5, MyJIbTUMEANIHOE 000py10BaHUE (IIPOEKTOP, IEPCOHAIBHBIN KOMIBIOTED MpenogaBaTes).

2. Aynutopus Ui JEKIMOHHBIX, MPaKTU4YecKUx 3aHsATuid. OOopylnoBaHME M ammaparypa:
ayIUTOPHAs JOCKa, BO3MOKHOCTh MCIIOJIb30BAHNS MYJIbTUMEINHHOIO KOMILJIEKCA.
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6 Mertoauyeckue peKOMeHAANNHU

6.1 MeTonnueckue peKOMeHAAIUM /IS MPenoAaBaTeis N0 OPraHNu3auuu
00y4eHust

Ha nepBoM 3aHATHH N0 AUCHUIUIMHE HEOOXOIUMO O3HAKOMUTH CTYACHTOB C MOPSIKOM €€
u3yudeHus (TemMamu Kypca, (hopMamu 3aHATHH, TEKYLIETO U IPOMEXYTOYHOTO KOHTPOJIS), PACKPBITh
MECTO U POJIb JUCLMIUIMHBI B CUCTEME HAyK, €€ MPAKTUYECKOE 3HAYCHHUE, JOBECTU [0 CTYJIECHTOB
TpeboBaHus K (opMe OTYETHOCTH MU INPUMEHEHUS BUIOB KOHTposd. Bblarorcs 3amaHust ais
IIOATOTOBKHU K IPAKTUYECKUM U CEMUHAPCKHUM 3aHATUSAM.

ITpu noAroToBKE K MPAKTUYECKUM paboTaM IO NepeuHI0 00bSIBIEHHBIX TEM MPENoJaBaTeNto
HEOO0XOIMMO YTOYHHTH IUIaH UX MPOBEACHHS, IPOIYMaTh (YOPMYITHUPOBKU U COACPKAaHUE YUeOHBIX
BOIIPOCOB, BHIHOCUMBIX Ha 00CYKJI€HUE, 03HAKOMUTbCS C IEPEYHEM TEMAaTHYECKUX BOIIPOCOB.

B xome paboThl BO BCTYNHTEIHHOM CJIOBE PACKPBITh MPAKTHYECKYIO 3HAYMMOCTH TEMBI
paboThl, ONpeAETUTh MOPAIAOK €€ IPOBEIEHUs, BpeMs Ha 00CYKIeHUE KaXK10ro y4eOHOro BOIpoca.
[Tpumensist GpOHTATBHBIN ONPOC JaTh BO3MOXKHOCTD BBICTYITUTH BCEM CTYIEHTaM, IPUCYTCTBYIOIINM
Ha 3aHATUU.

B 3axirounTenbHON YacTH MPaKTUYECKOW padoOThl CIELyeT MOJBECTH €€ UTOTU: PACKPHITh
II0JIO’KUTENIBHBIE CTOPOHBI U HEJOCTaTKU. OTBETUTHh HA BOIIPOCH! CTYyIEHTOB. BblnaTh 3amanus nis
CaMOCTOSITENIbHOM pa0OThI 110 MOJArOTOBKE K CIEAYIOIIEMY 3aHSATHIO.

Metoauka npenonasanus 1ucuuIuInHbl «CAITP pannosneKTpoHHBIX CPEACTBY U pealin3anus
KOMIIETEHTHOCTHOTO IIOAXOJAa B M3JI0KEHWH MW BOCHPHUATHM MaTepualla IIPeayCMaTpUBACT
UCIOJIb30BaHUE CJEIYIOIUX AaKTUBHBIX M HHTEPAKTUBHBIX (OPM NpOBENEHUS TIPYHIOBBIX,
VUHAVBUAYAIbHbIX, AYAUTOPHBIX 3aHATUH B COYETAHUU C BHEAYJIUTOPHOM paboToil ¢ Lenbio
(bopMHpOBaHUs U pa3BUTHS MPO(ECCHOHATBHBIX HABBIKOB 00YYarOIIUXCS:

— TOArOTOBKAa K BBIMNOJHEHMIO M 3allldTa MPAaKTUYECKUX paboT C  IOMOIIbIO
CHELHATU3UPOBAHHOTO POTPAMMHOT0 00ecTieueH s,

— 3alIMTa U UHAMBU]IyalIbHOE 00CYX/I€HNE BBIMOIHIEMbIX 3TAllOB KypCOBOTO MPOEKTA;

— T€XHOJIOTUH aHAJIN3a CUTYalUH Il aKTUBHOT'O 00y4€EHUs!, KOTOPBIE MTO3BOJISIOT CTYICHTaM
COEIMHUTH TEOPHIO U IPAKTHUKY, IIPEICTABUTh IPUMEPHI IPUHUMAEMBIX PEIICHUH U UX ITOCIIEICTBHI,
JIEMOHCTPUPOBATh pa3IMyHbIC MO3UINHU, (POPMUPOBATH HABBIKU OLIEHKHU aIbTEPHATUBHBIX BAPUAHTOB
B BEPOSITHOCTHBIX yCIIOBHSIX.

OOyyeHue 1Mo JUCIUILIMHE BEAETCSA C MPUMEHEHUEM TPaJULIMOHHBIX MTOTOKOBO-TPYNIOBBIX
UH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TexHONorui. Ilpu ocymecTBieHun o6pa3oBaTeIbLHOIO
npolecca 1Mo AUCHUIIMHE UCTIONB3YIOTCS CIAeAYIONe HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIHOHHBIE
TEXHOJIOTUH: MPE3EHTAUH ¢ IPUMEHEHUEM MPOEKTopa U rporpammsl PowerPoint.

6.2 MeToanueckue yKazaHus JJisl 00y4aromuXcsl M0 OCBOEHUIO THCUMILTHHBI

CaMocrtosiTenpbHast paboTa SBISETCS OJHUM H3 BUIOB Yy4eOHBIX 3aHaATuUd. lLlenb
CaMOCTOSITENIEHOM PabOThl — MPAKTUYECKOE CAaMOCTOSTEIIHHOE IMOJIyYeHHUE CTYJICHTAMH HaBBIKOB
paboThI B MpOrpaMMe MaTeMaTHIeCKOT0 MOACIUPOBAHUS, PACCMATPUBAEMBIX B MIPOIIECCE U3YUCHUS
JOUCHUITIIINHBI.

AyautopHasi caMOCTOsITeIbHas padoTa MO TUCIUILIMHE BBITIOTHSIETCS Ha YI€OHBIX 3aHATUSIX
T10JT HETIOCPEICTBEHHBIM PYKOBOJICTBOM IPETIOJIABATEIS U IO €T0 3aJIaHUIO.

BueayautopHass camocrosiTeNnbHass pa0oTa BBIOJNHAETCS CTYACHTOM [0 3aJIaHUIO0
npernoaaBartess, Ho 6e3 ero HermocpPeACTBEHHOTO y4acTHsl.

3amaum caMoCTOSATEeIbHOI PaboThI CTyIeHTA:

- pa3BUTHE HABBIKOB CAMOCTOSITEILHON YueOHOM paboTHI;

- OCBOCHHUC COACPKaHUA OUCIIUIIIINHBI;
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- yIIIyOJIeHHE COJEPKaHUS M OCO3HAHUE OCHOBHBIX MOHATUN JUCHUTIIIUHBL,

- UCTIOJIb30BaHUE MaTepuasa, COOPaHHOTO U MOJYYEHHOTO B X0JI€ CAMOCTOSITEIbHBIX 3aHATUN
TSt 9 (PEKTUBHOIM TTOATOTOBKH K 9K3aMEHY.

Buabl BHeayIMTOPHOI cAMOCTOSITE/ILHOM PadoThI:

- CAMOCTOSITEIbHOE U3YUEHHUE OTACIbHBIX TEM JUCIHUIUIUHBL;

- BBIIIOJIHEHUE KYyPCOBOTO MPOECKTA,;

- MOJIFOTOBKA K MPAKTUYECKUM 3aHSATHUSM;

- IOATOTOBKA K dK3aMEHY.

JI71s1 BBITOJTHEHUS JTF000T0 BH/Ia CAMOCTOSATEIILHON PabOThl HEOOXOIUMO MTPONTH CIIEYIOIINE
9TaIbI:

- OTIPE/ICIICHHUE 1IEJIA CAMOCTOSATEIILHON paboThI;

- KOHKPETH3aIlKs TI03HABATCIILHON 3a/1a4Hu;

- CAaMOOIICHKA TOTOBHOCTH K CaMOCTOSTEIbHOM paboTe;

- BBIOOP a/IGKBaTHOT'O crioco0a JeUCTBHS, BEIYIIETO K PEIICHHUIO 3a1a4H;

- IJIAaHUPOBAHKE PAOOTHI (CAMOCTOSITEILHOM MITH C TOMOIIBIO MPETIOIaBaTEs) HAll 3a[aHUCM;

- OCYILECTBJICHHE B IIPOLIECCE BBHIMOJHEHUS CAMOCTOSTEIBHON pabOThl CaMOKOHTPOJIS
(MTPOMENKYTOYHOTO U KOHEYHOI'0) PE3yJIbTATOB PA0OTHI M KOPPEKTUPOBKA BBITOJHEHHUS pabOTHI;

- pedutekcus;

- Ipe3eHTaIus paboTHI.

7 DoHJI OLIEHOYHBIX CPEACTB

B npornecce 00ydeHust UCTIONB3YIOTCS CIENYIOINE OLEHOYHbBIE (DOPMBI CAMOCTOSATEIBHOM
paboThI CTYIEHTOB, OLIEHOYHBIE CPEJICTBA TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHBIX
aTTeCcTalu:

- 3alUTa IPaKTUYECKUX paboT;

- DK3aM€H,

- KypCOBOH IIPOEKT.

OneHouHbIE CPECTBA TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH BKIIOYAIOT KOHTPOJIBHBIE
3a/laHus MO MPaKTUUYECKUM pabdoTaM MHIWBHIyalIbHO JUISl KAX/10T0 00y4aroierocs.

B pe3ynbrare ocBOE€HUS NUCHUIUIMHBI (MOAYIIs) (GOPMHUPYIOTCS CAEAYIOLNE KOMIETEHIINU:

Kon
HaumeHnoBanue KOMIIETCHIINN BbIlIyCKHI/IKa
KOMIIETCHIINHU
CHOCO6CH BBITIOJIHATB PACUCT U ITPOCKTUPOBAHUC I(eTaJ'IefI, Y3JIOB U
HK 1 yCTpOI\/'ICTB paHHOTeXHquCKHX CHUCTCM B COOTBCTCTBHH C TCXHUYCCKUM

3alaHMEM, B TOM YHUCJIE C UCIIOIB30BAHUEM CPEICTB aBTOMAaTU3ALUU
MIPOEKTUPOBAHUS.

CrniocobeH pa3pabaTeiBaTh pabOUYyI0 U MPOSKTHYIO TOKYMEHTAIIMIO 1
ITK-5 OCYIIECTBISITH KOHTPOJIb €€ COOTBETCTBHS CTaHIApTaM, TEXHUIECKUM
YCIOBUAM U APYTUM HOPMATHBHBIM JOKYMCHTAM.
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7.1 MeToabl KOHTPOJISAA M OLICHUBAHMS Pe3y/1bTATOB 00y4eHus!

[Tepeuennb onieHOUHBIX cpeacTB Mo auctuiinHe «CAIIP painoTeXHUYECKUX CPEACTBY

n/n

Bun xoutpons
pe3yIbTaTOB
oOydeHus

HaumenoBanue
KOHTPOJIS
pe3yabTaTOB
00yueHus

Kpatkas xapakrepucTka OLEHOUYHOI'O CPEICTBA

Tekymmit

[IpakTrnueckas
paborta

CrynenTaMm BbIIaeTCs 3aJJaHUE IO TEMATHKE
MPAKTUYECKUX paboT. Pe3ynbTaTom BhIMOIHEHUS
3a/1aHUsl SIBJISIETCS] TPOEKT Ha KOMIIBIOTEPE B
nporpamme KiCad. I[TpaBuiibHOCTh BBIMOJHEHHUS
3aJlaHUs OLIEHUBAETCS MPEI0/1aBaTEIEM B
COOTBETCTBUHU C 33/IaHUEM.

IIpomexyTOUHBIN

Brimonnenue u
3aIImuTa
KypCOBOIr'O
MpoeKTa

BbImotHeHHBIN KypCOBO#t MMPOEKT CIaeTCsl Ha
MPOBEPKY IPEMOIaBATEIIO0 B YJICKTPOHHOM BH/IC
(mpoext B KiCad). B mporiecce mpoBepku
KypCOBOTO TIPOEKTA CJIeAyeT OOpaTUTh BHUMAHHE
Ha CJICIYIOIINE KPUTEPUU:

1) opopmiieHHE COOTBETCTBYET BCEM
tpeboBanusam KiCad — 20 6amios; 2) mpoekT
BhINoJIHEH B porpamme KiCad nipu nosHoM
OTCYTCTBUU MPOTPAMMHBIX OIUO0K — 20 6aUIOB;
3) mpaBUIIBHBIN OTBET HA OJMH BONIPOC KOMUCCUU
NIPU 3alMTE KypCOBOTO MPOEKTA (IIPH 3aIIUTe
3anaércs 3 Bonpoca) — 20 6amnoB (MakcumyM 60
6amioB).

3aruTa KypcoBOro MpoeKTa MPOUCXOTUT B opme
JIOKJIa/Ia C Tpe3eHTalneH, epes] KOMUCCHEH,
COCTOSIIEH HE MEHEe YeM U3 3-X YeJIOBeK,
BKJTIOYAsi PYKOBOJUTEISI KYPCOBOTO MTPOEKTA.
[Tocne noknama CTyACHTY 3aaI0TCS YTOYHSIONINE
BOTIPOCHI.

O1leHKa CTEMEeHHU JOCTHKEHUS 00yUJaroIUMHUCS
IUTAHUPYEMBIX PE3YJIbTATOB 00YUEHUS 110
KyPCOBOMY IMPOEKTY BBIMOIHIETCS KOMUCCHEH
METOJIOM IKCIEPTHOM OLEeHKH. [1o nToram
MIPOMEKYTOYHOM aTTECTAIIMH [0 KYPCOBOMY
MIPOCKTY BBICTABIISICTCS OIIEHKA «OTIUYHOY,
«XOPOIIOY, «yJIOBIECTBOPUTEIHLHOY» HITH
«HEYJIOBJICTBOPUTEIIHHOY.

ITpomexyTOUHBIN

Dx3amMeH

[TpomexxyTounas arrectarusi 00yJaronuxcs B
dbopMe 3K3aMeH MPOBOAUTCS 0 pe3yIbTaTaM
BBITIOJTHEHUS BCEX BUOB y4eOHOM paboThl,
MPEeyCMOTPEHHBIX Y4eOHBIM TIAHOM TI0 JaHHON
JTUCIUTITAHE (MOJIYJIIO), TIPYA TOM YUUTBHIBAIOTCS
pe3yIbTaThl TEKYILETO KOHTPOJISI YCIIEBAEMOCTH B
TedeHue cemecTpa. OleHKa CTeNeHN JOCTUKEHUS
00y4JarIUMUCS TUTAHUPYEMBIX PEe3yJIbTAaTOB
00y4eHUs TTO TUCIMUIUIMHE (MOJTYIIIO) IPOBOIUTCS
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[pernojaBaTesieM, BEAYIIUM 3aHATHSI 110
JUCLUIUIMHE (MOYJIF0) METOJIOM SKCIEPTHOU
oneHky. [1o uToraM mpoMeKyTO4YHOM aTTeCTaluu
10 JUCLUIUIMHE (MOJYJII0) BHICTABIISIETCS OLIEHKA
«OTJINYHO», «XOPOLLIO», «yJIOBIETBOPUTEIHHO)
WIN «HEYJIOBJIETBOPUTEIBHO.

DK3aMeH NPOBOIUTCA B yCTHOU opme. B
ayJUTOPUHU HAXOJUTCA IpenojaBareib U He Oojee
5 4yenoBeK U3 ymciia CTyeHTOB. Bo Bpems
IIPOBE/ICHUS 3K3aMEHa ero y4acTHUKaM
3aIpelaeTcss UMETh Npu ce0e U UCII0NIb30BaTh
cpencTBa CBs3M (COTOBBIC Tele(OHBI, MUKPO(OHBI
u 1p.). CTyaeHTy BblaeTcsi OUJIET ¢ TpeMs
Bonpocamu. KonnyectBo 10MOIHUTENBHBIX
BOIpocoB — He Ooiee 1Byx. KonuuectBo
JIOTIOJIHUTEIBHBIX BOIIPOCOB 3aBUCUT OT MOJTHOTHI
OTBETA CTyJIeHTa. /[nurenpHOCTh SK3aMeHa 2 yaca
(120 muHYT).

7.2 lIkana U KPUTEPUH OLEHUBAHUS Pe3yJIbTATOB 00y4eHH

B npouiecce ocBoeHust 00pa3zoBaTeNIbHOM POrpaMMbl JaHHbIE KOMIIETEHIIUN, B TOM YUCIIE UX
OTJeNIbHBIE KOMIIOHEHTHI, (JOPMHUPYIOTCS TIOITAIMHO B XOZE OCBOSHUS OOYYAIOUIMMHUCS AUCIUTUINH
(Momyneil), IpakTUK B COOTBETCTBUHU C Y4YEOHBIM IJIAHOM M KaJIEHJApHBIM Tpa@uKoM y4eOHOro
nporiecca.

KpI/ITepI/II/I OLICHUBAHUS KOMIETEHIINI

Kpurepun onenuBanns

IToka3zarTenn

2

3

4

5

ITK-1 Cnioco0eH BBINOJIHATH pacyeT M NPOEKTHPOBaHHeE 1eTaJleil, y3JI0B H YCTPOHCTB
PAIMOTEeXHUYECKUX CHCTEM B COOTBETCTBHH € TEXHUYECKUM 3a/laHMeM, B TOM YHCJIe C
HCII0JIb30BAHMEM CPE/ICTB aBTOMATH3allMU NIPOCKTHPOBAHMUS.

3HATh: OO0yuarommiics OO0yuarommiics OOGyuaronuiics OOGyuaronuiics
COBPEMEHHBIE JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
OCHOBBI MOJIHOE OTCYTCTBHE | HEMOJIHOE YaCTHYHOE MOJIHOE
ABTOMATH3MPOBAHHO | WJIM HEAOCTATOYHOE | COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHUE

TOo IPOCKTUPOBAHUA

COOTBETCTBUEC

CJICAYIOIHNX 3HAHHMH:

CJeIyIONINX 3HAHUH:

CJeIyIONINX 3HaHUH:

00BEKTOB CJICAYIOIHNX 3HAHHMH: COBPEMCHHBIC COBPCMCHHbBIC COBPCMCHHBIC

PAAUOTEXHUYCCKUX COBPEMCHHBIC OCHOBBEI OCHOBBI OCHOBBI

CHCTEM OCHOBBEI ABTOMATU3UPOBAHHO ABTOMATU3UPOBAHHO ABTOMATU3UPOBAHHO
ABTOMATU3UPOBAHHO TO IPOCKTUPOBAHUA ro MpoOCKTUPOBAHUA ro MPOCKTUPOBAHUA

TO IPOCKTUPOBAHUA

00BEKTOB

00BEKTOB

00BEKTOB

O6T)€KTOB PATUOTEXHUICCKUX PaIUuOTEXHUICCKUX PATUOTEXHUICCKUX

PATUOTEXHUICCKUX CHUCTEM. CHCTEM. CHUCTEM.

CUCTEM. Jomyckarotes Jlomyckatorcst CBoOoiHO
3HAYUTEJIbHBIE HEe3HAYHTEIIbHbIC orepupyer
OIIINOKH, OIINOKH, MIPUOOPETEHHBIMH
MIPOSIBISIETCS HETOYHOCTH, 3HAHUSMH.
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HEJI0CTaTOYHOCTh 3aTpyAHCHUS MIPH
3HAHMH, 110 PALY AHAJTUTUYECKUX
roKazaTeJieH, orepanmsx.
oOyuaromuics
UCTIBITHIBAET
3HAYUTEJIbHBIE
3aTpyAHEHUS MIPH
OTIepUPOBAHIH
3HAHUSMH TP UX
TepeHoce Ha HOBEIC
CUTYyallHu.
yMeThb: OOyuJaronmiics He OOyuaronmiics OO0yuaromuiics OO0yuaronruiics
MIPOEKTHPOBATH yMeEeT Wi B JEeMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
CXEMBI IS HEIOCTaTOYHOU HETIOTHOE YaCTUYIHOE MIOJTHOE
PaIROTEXHUIECKHUX CTETICHH yMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
cucteM, oQOpMIATE | TIPOCKTHPOBATh CIICAYIOINX I (134 0)11170:¢ CIIeYFOLITIX
MIPOEKTHYIO CXEMBI JJIs YMEHHUIL: YMEHHUI: YMEHHUI:
JOKYMCHTAITHIO PAaIMOTEXHUYCCKUX | MPOCKTHPOBATH MIPOCKTHPOBATh MIPOEKTHPOBATH
COTJIaCHO cucTeM, 0pOPMIIATh | CXEMBI IS CXEMBI LISl CXEMBI LTS
JICUCTBYIOIIM MIPOEKTHYIO PaIMOTEeXHUYECKUX | PAIMOTEXHUYECKHX | PaIMOTEXHUYECKUX
rOCYAapCTBEHHBIM JIOKyMEHTAIHIO cucteM, opopMIIATh | cucteM, oQOpMIISITE | CHCTEM, OOPMIISTh
HOpPMaM M TIpaBWIaM | COTJIACHO MIPOCKTHYIO MPOEKTHYIO MPOEKTHYIO
JICUCTBYIOIMM JIOKYyMEHTAIHIO JIOKyMEHTAIHIO JIOKYMEHTAIHIO
rOCYAapCTBEHHBIM COIJIaCHO COTJIaCHO COTJIaCHO
HOpMaM U TIpaBWJIaM | JCHCTBYIOIINM JIEHCTBYIOIINM JIEHCTBYIOIINM
rOCyIapCTBCHHBIM TOCYIapCTBCHHBIM TOCyIapCTBCHHBIM
HOpMaM U HOpMaM U HOpMaM U
TIpaBHIIAM. TIpaBUJIAM. TIpaBUJIAM.
Homnyckarores VYMeHus 0CBOEHHI, CB000OIHO
3HAYHUTENEHBIC HO JOMYCKAaIOTCS omepupyer
OLINOKH, HEe3HaYHTENIbHbIC NPUOOpPETEHHBIMU
HPOSIBIISIETCS OILIHMOKH, YMCHHSMH,
HEJIOCTATOYHOCTh HETOYHOCTH, MIPUMEHSET UX B
YMEHHH, 10 Py 3aTpyTHEHUs! IPU CUTYaIUSIX
HoKa3aTeneH, aHAJTMTHYECKHX MOBBILICHHO
oOyJaromuics oTepanusx, CJIO)KHOCTH.
HCTIBITHIBACT mepeHoce yMEHHIA Ha
3HAYHUTENEHBIC HOBEIE,
3aTpyAHEHUS MIPH HECTaHIAPTHEIC
OIIEPUPOBaHUH CUTYAaIIHH.
YMEHUSMHU TIPH UX
TepeHoce Ha HOBEIE
CHUTYaIHH.
BJIAJIeTh: OOyuaromuiicst He OOyuaromuiicst He B | OOy4atomuiics OO0yuaronuiics B
MPAKTHICCKIM BJIaJICET WIN B TIOJTHOCTBIO BIaJICET | YAaCTUYHO BIIaJIeeT MIOJTHOM 00BeMe
OIIBITOM aHaJIN3a HEJIOCTaTOYHOH MIPAaKTHYECKUM MPaKTHYECKUM BJazeeT
JOKyMEHTAIMX Ha CTEIICHH BIIaJIeeT OITBITOM aHaJIN3a OIIBITOM aHaJIN3a MPAKTHICCKUM
paloOTEeXHUYECKHUE MIPAaKTHYECKUM JIOKyMEHTAIN1 Ha JIOKYMEHTAITUH Ha OTIBITOM aHAJIH32a
CHUCTEMBI OIIBITOM paluOTEeXHUYECKHUE paIOTEeXHUYECKUE JIOKyMEHTaIIH Ha
MPaKTHYECKUM CHCTEMBI. CHCTEMBI. palOTEeXHUYECKHUE
ONBITOM aHajIu3a OO0yuarommiics Hagrbiku ocBoeHsbl, CHCTEMBI.
JIOKYMEHTAaIlU! Ha HCIIBITBIBAET HO JIOTTYCKAaIOTCS CB00OIHO
paluOTEeXHUYECKHUE 3HAYUTEJIbHBIE HEe3HAYHTENbHbIC MPUMEHSET
CHCTEMBI 3aTpyIHEHUs NpU OIIMOKH, MOJTy4EHHbIE
MIPUMEHEHHUN HETOYHOCTH, HABBIKH B CUTYaIHIX
HABBIKOB B HOBBIX 3aTpyJHEHHS pU MOBBILICHHOM
CUTYyaIHsX. AQHAJTUTHYECKUX CJIO’KHOCTH.
oreparnmsx,

HepeHoce YMEHUH Ha
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HOBBIE,
HeCTaHAapTHbHIE
CUTYallUH.

IIK-5 Cnioco0en pa3padaTbiBaTh pa00o4yi0 M NPOEKTHYIO JIOKYMEHTALMIO U OCYIIECTBJISITh
KOHTPOJIb €e COOTBETCTBUS CTAHAAPTAM, TEXHUYECKUM YCJIOBUSIM M IPYTMM HOPMATHBHBIM

AOKYMEHTaM.
3HATh: OOby4atommiics OObyuatormmiics OO0yuatomtmiics OO0yuatontuiics
CTaJuH U JEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
MIPOLEAYPHI MIOJTHOE OTCYTCTBHE | HEMOJIHOE YaCTHYHOE MIOJTHOE
mpouecca WJIN HEAOCTATOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MIPOEKTUPOBAHHUS, COOTBETCTBHE CIICTYIOLIMX 3HAHUH: | CIEYIOIMX 3HAHUM: | CIIEIYIONINX 3HAHW:
0COOEHHOCTH CIIETYIOUIMX 3HAHUK: | CTaguH U CTaJuu 1 CTaJuu U
MIPOEKTHBIX CTaaMu U MIPOLIEAYPHI HpOLEypHI MpOLEAYPHI
TpoLeayp NpH MIPOLIEAYPHI npouecca npouecca mporecca
MPEANPOCKTHON npotecca MIPOEKTUPOBAHHUS, MPOEKTUPOBAHMUS, MPOEKTUPOBAHHUS,
CTaJuu pa3paboTKH | MPOEKTUPOBAHUS, 0COOEHHOCTH 0COOCHHOCTH 0COOCHHOCTH
PaIMOTEXHUYECKUX | OCOOCHHOCTH TIPOEKTHBIX MPOEKTHBIX MIPOEKTHBIX
cucTeM TIPOEKTHBIX TIPOLEAYp NPH Ipoueayp NpH IpoLEeAyp MpH
TIpOLEAyp NPH MIPEANPOEKTHON MPEANIPOCKTHOM MIPEATIPOCKTHOM
MIPEANPOEKTHON cTaauu pa3paboTKu | cTaauu pa3padOTKH | CTaaWu pa3paboTKu
cTaauy pa3paboTK | pamgMOTEeXHWYECKUX | PAAMOTEXHHMYECKHX | PaXIMOTEXHHYECKUX
PanUOTEXHUYECKUX | CHCTEM. CHCTEM. CHCTEM.
cHucTeM Honyckatorest JomnyckaroTcs CBoboaHO
3HAYUTEJIbHBIE HEe3HAYMTENbHbIC orepupyer
OLINOKH, OIINOKH, NPUOOpPETEHHBIMU
HPOSIBIISIETCS HETOYHOCTH, 3HAHMSMH.
HEJI0CTaTOYHOCTh 3aTpyTHEHUs! IPU
3HAHMH, 110 PALY aHAJTMTHYECKHX
MoKazaTeseH, oTeparnmsIx.
oOyJaromuics
HCTIBITHIBACT
3HAYUTEIbHBIE
3aTpyIHEHUs IpU
OIIEPUPOBAHHUU
3HAHHSMH IIPU UX
HepeHoce Ha HOBBIE
CHUTYaIHH.
yMeTh: OO0yJatommiicst He OO0y4atommiics OO0yyatomntmiics OO0yyarontuiics
MIPUMEHSTh yYMEET W B JEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
IIpOrpaMMHBIE HEJIOCTaTOYHOH HETI0JTHOe JaCTHYHOE TIOJTHOE
npoxyktsl CATIP CTEIICHU yMeeT COOTBETCTBHE COOTBETCTBUE COOTBETCTBHUE
pu MIPUMEHSITh CIIETY FOLITHX CIIETYIOIINX CIIEAYFOINX
MIPOEKTUPOBAHUH MpOrpaMMHbIe YMEHHI: IPUMEHSTh | YMEHHil: NPUMEHATh | YMEHHH: IPUMEHSTh
panuorexunueckux | npoaykrsl CAITP MpOrpaMMHbIe MpOrpaMMHBIE MPOrpaMMHbBIE
CUCTEM pu mpoxayktsl CAITP npoxayktsl CAITP npoxayktsl CATTP
MIPOCKTUPOBAHHH pu npu npu
PalMOTEXHUYECKUX | MPOEKTHPOBAHUU MPOEKTUPOBAHUN MIPOEKTUPOBAHUHN
CHCTEM PaIMOTEXHUYECKUX | PAIMOTEXHUYECKHX | PaJMOTEXHHYECKUX
CHCTEM. CHCTEM. CHCTEM.
Jomyckarorcst YMeHuUst OCBOEHB, CBoOoaHO
3HAYUTEIbHBIE HO JIOITyCKAIOTCS orepupyer
OIINOKH, HE3HaYUTEJIbHbIC IpHOOPETEHHBIMHU
MIPOSIBIISIETCSI OILIHMOKH, YMEHUSIMH,
HEJIOCTaTOYHOCTh HETOYHOCTH, MPUMEHSET UX B
YMEHHH, 110 Ay 3aTpyJHEHHS IPU CHUTYaIUSIX
MoKa3aTeseH, aHAIIMTHYECKUX MOBBIIIEHHON
oOyyatormuiics orneparnmsx, CJIOKHOCTH.
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HUCIIBITHIBACT
3HAYUTCIIbHBIC

HIEPEHOCE YMEHUN Ha
HOBBIE,

3aTpyIHEHUs IpU HecTaHJapTHbIC
OIIEpPUPOBAHUU CHUTYaIIH.
YMEHHSMH IIPU UX
HepeHoce Ha HOBbIE
CHTYaLUH.
BJIaJeTh: OOyuaromuiicst He OOyuaromuiicst He B | OOyuatomuiics OO0yuaromnuiics B
MIPaKTHYECKUM BJIaJICeT WIN B TIOJTHOCTBIO BJIaJICET | YaCTUYHO BIIaJieeT HOJIHOM 00beMe
OIBITOM paboTHI B HEJI0CTaTOYHOM MIPAaKTHYECKUM MPaKTHYECKUM BJazeeT
nporpammax CTEIICHH BIIaJIeeT OIIBITOM paboTHI B OIBITOM paboTHI B MPaKTHYECKUM
ABTOMATH3HPOBAHHO | MPAaKTHYECKUM porpammax nporpammax OIBITOM paboTHI B
TO IPOCKTUPOBAHMSA | OIBITOM PabOTHI B aBTOMATH3MPOBAHHO | aBTOMATH3UPOBAHHO | IPOrpamMMax
nporpaMmax rO MPOSKTUPOBAHKA. | IO IPOCKTHPOBAHUSA. | aBTOMAaTH3HPOBAHHO
aBTOMaTH3UpOBaHHO | OOydvaromuiics HaBbIku ocBOCHBI, IO MPOCKTUPOBAHHS.
r'O IPOCKTUPOBAHMS | HUCIIBITHIBACT HO JIOIyCKAaIOTCs CBobonHO
3HAYHUTEIIbHBIC HE3HAYHUTEIbHBIC HPUMCHSCT
3aTPYAHECHUS IPH onmoKy, TOJTyYeHHBIC
MIPUMEHEHHUN HETOYHOCTH, HaBBIKH B CUTYaIHAX
HaBBIKOB B HOBBIX 3aTpyTHEHUs IPU MOBBILICHHOH
CHUTYaIHSX. AHAJTMTUYECKUX CJIOXKHOCTH.
oreparmsx,

[IEPEHOCE YMEHUH Ha
HOBBIE,
HECTaHAAPTHEIE
CUTYyaLHH.

HIkana oueHMBAHUS IPOMEKYTOYHON ATTECTALMM: KYPCOBOil MPOEKT

[Ixkama oneHUBaHUA

Omnucanue

OTJIINYHO

Habpano 85 u 6omee 6amnoB. CTy€HT 1EMOHCTPUPYET COOTBETCTBHE
3HaHUH, yMEHUI, HaBBIKOB PUBEJCHHBIM B Ta0JIMIIaX MMOKA3aTeNsIM,
OnepupycT HpI/IO6p€T€HHI)IMI/I 3HAaHUAMU, YMCHUSMU, HABBIKAMMU,
NPUMEHSET UX B CUTYalUsX MOBBIIEHHOM CI0XKHOCTH, HE
HUCIIBITBIBACT Sany,)IHeHI/II\/'I IIpU aHAJITUTUYCCKUX OIICpalursix, IMEPCHOCE
3HAaHUH U YMEHUI Ha HOBbIE, HECTaHIapPTHbIE CUTYAIIHH.

Xoporo

Habpano ot 70 o 84 6annoB. CTyJeHT J1EMOHCTPUPYET YACTUUHOE
COOTBETCTBUE 3HAHUN, YMEHUH, HABBIKOB NPUBEJICHHBIM B TaOIUIAX
IMMOKa3aTeiisiM, OIICPUPYET HpI/IO6peTeHHI)IMI/I 3HaHUAMU, YMCHUSIMU,
HaBBIKAMU, IPUMEHSAET UX B CUTYalUAX MOBBIIIEHHON CIIOKHOCTH.
[Tpu 5TOM MOTYT OBITH TOMYILIEHb HE3HAUUTEIbHBIE OLIUOKH,
HETOYHOCTH, 3aTPyIHEHHS IPU aHATTUTUYECKUX OTEpalusiX, IepeHoce
3HAaHUU 1 YMeHI/II\/'I Ha HOBBIC, HCCTAHAAPTHLIC CUTYAlllH.

YIlOBJ'ICTBOpI/ITCJ'ILHO

Ha6pano ot 51 no 69 6amnoB. CTyaeHT 1EMOHCTPUPYET HETIOIHOE
COOTBETCTBUE 3HAHUH, YMEHHI, HABHIKOB IIPHUBEICHHBIM B TaOIUIIAX
noKa3aressiM, J0MyCKal0TCsl 3HAYUTENIbHBIE OLTHOKH, TPOSIBIISETCS
OTCYTCTBME 3HAHUW, YMEHUH, HABBIKOB 10 psAly MOKa3aTeaeH, CTyJ€HT
VCIIBITHIBAET 3HAUNUTENbHbIE 3aTPYAHEHUSI IIPH ONIEPUPOBAHUHI
3HAHUSAMHU U YMEHHUSMHU IIPU UX MEPEHOCE HAa HOBBIE CUTYAIMHU

HeynosnerBopurenbHo

Hab6pano menee 50 6amioB. CTyIeHT AEMOHCTPUPYET TOITHOE
OTCYTCTBHUE HIIH HEOCTATOYHOE COOTBETCTBUE 3HAHUN, YMEHHIA,
HABBIKOB MPUBECHHBIM B TAOIUIAX MTOKA3ATENSM, TOITYCKAIOTCS
3HAYHUTENBHBIC OMUOKH, IPOSIBIISIETCS] OTCYTCTBHE 3HAHHIA, YMEHUIHA,
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HAaBBIKOB I10 Sy IOKA3aTeel, CTYJEHT HE MOKET OIEPUPOBATH
3HAHUSMU M YMEHUSIMU IIPU UX [IEPEHOCE HA HOBBIE CUTYALUH.

IIIxana oneHUBAHUSA HpOMe)KyTO'{HOﬁ aTTeCTallMi:. DK3aMCH

[IIxasa onieHnBaHus Omnucanue

OT1ianyao

Brinonnens! Bce BUbI yueOHOM paboThl, IPeyCMOTPEHHBIE
yueOHbIM Tu1aHOM. CTyIeHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUH,
YMEHH, HaBbIKOB MPUBEJCHHBIM B TaOIUIAX MTOKA3aTENSIM,
orepupyeT NPUOOPETCHHBIMH 3HAHUSIMH, YMEHUSMH, HaBBIKAMU,
MIPUMEHSAET UX B CUTYalUSX IMOBBIIIEHHOM CIIOKHOCTH, HE
WCIBITHIBACT 3aTPyAHCHUN IPU aHATMUTUYECKUX ONEPaLlUsX, IEPEHOCe
3HaHUM M YMEHHI Ha HOBbIE, HECTAHIAPTHBIE CUTYalIUH.

Xopoltiio

BrImostHeHBI Bce BUIBI yIeOHOM pabOThI, IPEyCMOTPEHHBIC
y4eOHbIM T1aHOM. CTYJIEHT IEMOHCTPUPYET YaCTUYHOE COOTBETCTBHE
3HaHUM, YMEHH, HABBIKOB MPUBEICHHBIM B Ta0IHIAX TOKA3aTEISIM,
orepupyeT NpuoOpPEeTEeHHBIMH 3HAHUSIMH, YMEHHUSIMH, HaBbIKaMH,
MPUMEHSET UX B CUTYallUsIX MOBBIIIEHHOW CIIOKHOCTH. [Ipu aTOoM
MOTYT OBITh TOMYIICHbl HE3HAUUTEIbHbIE OIIMOKH, HETOYHOCTH,
3aTPYIHEHUS MIPU AHATUTUYECKUX OINEpalUsiX, IEPEHOCE 3HAHUI 1
YMEHUI Ha HOBbIE, HECTAHIaPTHBIE CUTYAIUU.

BrimosHeHBI Bce BUIBI yIeOHOM pabOThI, IPEyCMOTPEHHBIC
y4eOHBIM T1aHOM. CTYJIEHT IEMOHCTPUPYET HETIOTHOE COOTBETCTBHE
3HaHWM, YMEHH, HABBIKOB MPUBEJICHHBIM B TAOIHUIAX TOKA3aTEISM,

YI[OBJ'IGTBOpI/ITeJ'IBHO AOIIYCKAIOTCA 3HAYUTCIIbHBIC OIJ_II/I6KI/I, MMPOABJISACTCA OTCYTCTBUC

3HaHUM, YMEHHI, HABBIKOB 10 PAAY IOKa3aTeleH, CTyAeHT
HCIIBITBIBACT 3HAYUTENbHBIC 3aTPYAHEHUS IIPU ONIEPUPOBAHUU
3HaHUSIMU M YMEHUSIMHU IIPU UX NIEPEHOCE HA HOBBIE CUTYAIUU.

HeynosnersopurensHo

He BbInonHeH ouH uian 6osee BUAOB yueOHOM paboThI,
MPEIYCMOTPEHHBIX Y4eOHBIM TUIaHOM. CTYZICHT IEMOHCTPUPYET
MOJTHOE OTCYTCTBUE WM HEIOCTaTOYHOE COOTBETCTBHE 3HAHUIA,
YMEHHUH, HABBIKOB MTPUBEICHHBIM B TAOJIHUIIAX ITOKA3aTelsIM,
JIOMyCKAIOTCS 3HAUUTENbHbIE OIINOKH, IPOSIBIISETCS OTCYTCTBHE
3HaHUM, YMEHH, HABBIKOB I10 PSAAY MTOKA3aTeNeH, CTyAEHT HE MOKET
OIEepUPOBATH 3HAHUSMU M YMEHHUSAMU TPU UX IIEPEHOCE HA HOBBIE
CHUTYAIIHH.

Ikana oueHMBAHUSA TEKYLIEro KOHTPOJIS

HanmenoBanmne
KOHTPOJIA
pe3yIbTaTOB
o0y4deHus

IIxama oneHUBaHUA Omnucanue

Brmmonmaenne n
3aIuTa
MPAKTUYECKHUX
pabot

B kauectBe (I)OpM TCKYIICTO KOHTPOJIA

3aureHo: HabpaHo 2 u Oosee 9
3HaHUU CTYACHTOB HUCITIOJIB3YIOTCA

0amioB

OTYETHI IO MPAKTUIECKUM padboTam.
Hesaureno: na6pano 1 u meHee N
SAIIOB OTyeT mo nmpakTUYecKou padbore

COJICPIKHT, TpapUUECKYIO YacTh B

Kputepuu onenuBanust nporpamme KiCad.
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OO0t 6ayt mpu OIeHKe 3ammra oT4eTa OCyUIeCTBISeTCS
CKJIA/IBIBACTCS U3 CJIETYIOIINX uHAUBUAYaIbHO. CTyI€HTOM
noKa3aTesei: MpeaoCTaBIACTCS O(OPMIICHHBINA OTYET.
1) obopmiienue padboThI OrneHuBaeTCs Ka4eCTBO OPOpMIICHUS,
COOTBETCTBYET TPEOOBAHUIM MPaBUIBLHOCTH PACYETOB U BHIBOJIOB.
ECK] - 1 6amn; CTyneHThl HEe BBITTOJTHUBIITHE pabOTy K
2) OTCYTCTBYIOT OIIUOKHU B 3allUTE HE JOITYCKaOTCA.

npoekte KiCad — 1 6amr;

3) mpaBUIIBHBIN OTBET HA OAUH

BONpoc (rpu 3amure 3agaéres 1

Bompoc) — 1 6am.

7.3 OueHo4HbIe CpeACTBA

7.3.1 Texkymuii KOHTPOJIb

IIpumepsbI BonpocoB K padoram Nel-8:

. HazoBute unctpymentsl u ux ¢pynknuonansHoe HazHaueHue B CAIIP KiCAD.

. B uem 3akirouaercs MeToiMKa NPOEKTUPOBAHUS IE€YaTHBIX ILJ1aT?

. Kak pa3pabarbiBatoTcss KOMIOHEHTbI IPUHLIMINAIBLHON CXeMbl B OMOJINOTEKEe KOMIIOHEHTOB?
. Kak pa3pabarbeiBaercst mpuHIMIIAaNbHAs cxema?

. Uro takoe ERC?

. Uro Takoe netlist u ero posp?

. Kak co3narorcs nmocaiounble MecTa A1 KOMIOHEHTOB?

. B KakoM MHCTpYMEHTE U KaK BBINOJIHIETCS COMOCTaBICHHE KOMIIOHEHTAM [TOCAI0UYHBIX MECT?
. Kak pa3mectuts nocagounslie mecra?

10. Kak pa3zpaboTaTth KOHTYp Me4aTHON II1aThI?

11. Kak BbImoOnHAETCS TpacCUpOBKa?

12. Kak pa3paOaTsiBaeTcs reyaTHas 30Ha?

13. Yto Takoe DRC?

14. Kak hopmupyercs BU3yaibHOE Ipe/IcTaBlIeHUE U POTOIIA0I0H?

15. HazoBuTte nopsaok pa3pabOTKH MEeYaTHBIX IJIAT.

O 01N DN K W~

7.3.2 IlpomexxyToUHasi aTTecTaus
Kypcosoii npoekT (KII)

3amanne Ha KypcoBoe mnpoektupoBanue mo aucnuiuinHe «CAIIP pammodnekTpoHHBIX
CHCTEM» TpeAyCMaTpUBaeT BBIIOJHEHHUE IIOJIHOTO IMKJIAa paboT MO aBTOMAaTU3HPOBAHHOMY
npoektupoBanuio neyatHod miatel (I1I1) m pa3paboTke KOHCTPYKTOPCKOM JOKyMEHTallMd Ha
AIIEKTPOHHBIN MOAYJb (Y3€1, yCTPOHCTBO).

B kadecTBe HMCXOIHBIX N@HHBIX CTYJEHTY AA€TC H300pa’KEHUE CXEMBI AIIEKTPUUYECKOU
OPUHIUIHAIBHON Kakoro-iu0o 3JIEKTPOHHOTO YCTPOMCTBA, 005A3aTENIbHO HMEIOIIET0 B CBOEM
COCTaBe MUKPOKOHTPOJIJIEP, a TAK)Ke NEpeUeHb KOMIIOHEHTOB, BXO/IAIIUX B CXEMY YCTPONCTBA.

CTyneHT AOKEH BBIIOIHUTH CIEAYIOUIUe dTansl npoektuposanus 1111

1. Beiopars CAIIP nevatnbix miat KiCAD 1st BBITOTHEHUST KYPCOBOTO MPOEKTA.

2. Ilpu nomomum umeromuxcst cpeacts CAIIP, ucnonb3ys MoJenu yCIOBHBIX IrpauuecKux
0003HaYECHHI AIIEMEHTOB CO3/1aTh MPOEKT CXEMBI JJIEKTPUUYECKON MpuHIMMHATbHONH. OO03HAUNUTD
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KOMITOHEHTBI, C(hOPMUPOBATh CIIMCOK LEMeH, BBHIMOIHUTH MPOBEPKY MPABHIBHOCTU COCTaBJICHUS
CXEMBI.

3. Brinonnuth COIIOCTaBJIEHUE YCIIOBHBIX rpadu4ecKux 0003HaueHHI
JIEKTPOPATNOIIEMEHTOB U ITOCATOYHBIX MECT KOMIIOHEHTOB.

4. B penmakrope pa3pabOTKH NEYATHBIX IUIAT BBIIOJHUTH PACCTAHOBKY JJIEMEHTOB U
TPAaCCHPOBKY ITPOBOJHHUKOB.

5. CrenepupoBaTb HeoOXonumble (allnbpl JUIs NPOU3BOACTBA M JOKYMEHTHI  JUIS
KOHCTPYKTOPCKOW JTOKYMEHTAIHH.

6. CchopmupoBath 3aKa3 Ha U3TOTOBIICHUS [IEYATHOM IJIATHI HA 3aBojie Pe3oHwT.

7.ChopmupoBath crienu(pUKAMIO U3IETHA ¢ YKa3aHWEM CTOMMOCTH M BPEMEHH JIOCTaBKH
BBIOPAHHBIX 3JIEKTPOPAANOITIEMEHTOB.

IIpumepsl Tem AJ1 KypcoBoii padoThI:

. YCTpOICTBO AUCTAHIIMOHHOTO yIPaBICHUS OCBEIICHUEM
. UK-nippeMHHK CHTHAJIOB JUCTAHIIMOHHOTO YIIPABJICHHUS

. RGB - xonTposiep

. Benocnmnomerp

USB TepmomeTp

. Benokommbrorep

. U3smepuTtens naBneHus

. KooBbIi1 3aMOK ¢ OJHOM KHOIKOM

. KonTpomnnep noctyna Ha aeKTpoHHBIX Kitouax i-Button
10. KonoBsIii 3aMOK

TunoBbie BONPOCHI K 3alIMTe KYPCOBOI'0 MPOEKTA

Kon
Texcr Bonpoca KOMIIETEeH-
MU
1. Kakue pekoMeHanuu 1o ONTUMalbHOMY Pa3MEIICHUI0 KOMIIOHEHTOB Ha IUIaTe I1K-1
11 o0ecniedeHrsl HauTydIeil 1eJIOCTHOCTH CUTHANIA U MUTaHus?
2. Kakx MUHIMH3HUPOBATH JUTMHY TPAcC U YIIIbI H3ruda MpHu TpacCcCupoBKe? I1K-5
3. Kakue ¢akropsl cieayeT yuuThIBaTh IPHU BBIOOpE MECTa AJIsi KOMIIOHEHTOB C K-1
BBICOKHMM TEIJIOBbLIEIEHUEM ?
4. Kakue npaBuia TpaCCUPOBKHU CIIEyeT COOMOAATh JIIsl oOecTieYeHns HaJleKHOU K-5
paboTHI 1ienel MUTAaHUS U CUTHAIBHBIX Ienen?
5. Korza He06X01MMO UCTIONIB30BaTh TPACCHI C KOHTPOJIUPYEMBIM UMITEAAHCOM U K-1
KaK MX MMPaBUJIbLHO TPACCUPOBATH?
6. Kak BIMSIOT IIMpUHA ¥ paCCTOSTHHE MEX/1y IPOBOJHIUKAMH HA XapaKTEPUCTHKH K-5
J1aThl?
7. Kakas TonmuHa ¢osbru peKoMeHAyeTcs Al BHyTPEHHUX U BHEUIHHUX CJIOEB B K-1
3aBHCUMOCTH OT TpeOoBaHUH K miaTe?
8. Kakne MaTepualibl HCIIONB3YIOTCS ISl M3TOTOBJICHHS MEYATHBIX TUIAT M YeM K-5
OHH OTJINYAIOTCS?
9. Kakue Tumsl ciioeB (MMTaHUE, 3eMJISI, CATHAJIbHBIC) U KaK OHU JIOJDKHBI OBITh K-1
pacmnosoKeHbl B MHOTOCJIONHOM 11ate?
10. Kakue TpeGoBaHUs NMPEABIBISIOTCS K METAJUIA3AIIUN OTBEPCTHIA? I1K-5
11. Kak npaBHJIbHO pacCUUTHIBATh JUAMETP OTBEPCTUM JJIsi KOMIIOHEHTOB? I1K-1
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12. Kakue npoOieMbl MOTYT BOSHUKHYTbH IIPH METATU3AIIUH OTBEPCTHH OOJIBIION

ITK-5
TOJILIUHBI IJIATHI?
13. Kakwue kj1acchl TOYHOCTH MEYATHBIX IJIAT CYIIECTBYIOT U KaK OHH BIUSIOT Ha K-1
KaueCTBO M3TOTOBJICHUS?
14. Kakue nonycky Ha HIMPUHY U PaCCTOSTHUE MEXKIY IPOBOJIHUKAMM, a TAKXKE Ha K-5
JIMaMETP OTBEPCTUIN JOMYCTUMBI?
15. Kakue npo6eMbl MOTYT BOSHHUKHYTh IPH HECOOTFOICHUH JIOITYCKOB? I1K-1

IlepeueHb BONPOCOB K IK3aMeHY
Kona
TexcT Bompoca KOMIIETEeH-

1010
1. HazoBuTe nHCTpYMEHTHI U uX dyHKImoHanbHoe HazHaueHue B CAIIP KiCAD. I1K-1
2. B uem 3akiroyaeTcsi METOIMKA POEKTUPOBAHUS IIEUATHBIX IIAT? I1K-5
3. Kak pa3pabaTrbsIBaroTCsi KOMIIOHEHTHI TIPUHIIUITHAIBHON CXEeMbI B OHOIHOTEKE K-1
KOMIIOHEHTOB?
4. Kak pa3pabatbiBaeTCsi IpUHLMIIMAIbHAS cXema? I1K-5
5. Yo Takoe ERC? I1K-1
6. Urto takoe netlist u ero posn? I1K-5
7. Kak co3narorcst mocaouHble MecTa /i KOMIOHEHTOB? I1K-1
8. B kakoM MHCTpYMEHTE U KaK BBINOJIHSETCA CONOCTABJIEHUE KOMIIOHEHTaM K-5
MIOCAJI0YHBIX MECT?
9. Kak pa3MecTuTh n0cafoyHble MecTa? I1K-1
10. Kak pa3zpa0oTaTrh KOHTYp I€4aTHOM MyaThl? I1K-5
11. Kak BbIIOJIHAETCS TpaCCUPOBKa? I1K-1
12. Kak pa3pabarbiBaeTcs rnevaTHas 30Ha? ITK-5
13. Yro Takoe DRC? I1K-1
14. Kak popmupyertcs BU3yajabHOE IpesicTaBieHue u ¢poromadiaon? I1K-5
15. HazoBuTe nopsiiok pa3paboTKH NMEeYaTHBIX IJIaT. I1K-1
16. Kakue pexomMeHIanuu MO ONTHUMAJIBLHOMY pa3MELICHHIO KOMIIOHEHTOB Ha K-5
miare Juis ooecreyeH sl Hauay4iiel eJ0CTHOCTY CUTHAJIa U MUTaHus?
17. Kak MUHUMHU3HUPOBATh JUIMHY TPACC M YIIIbI U3rH0a MPU TPaCCUPOBKe? I1K-1
18. Kakue gakTopsl cieayeT yuuThIBaTh MpU BEIOOpE MecTa JIsi KOMIIOHEHTOB C K-5
BBICOKHMM TEIIJIOBBLIECICHUEM ?
19. Kakume mpaBmia TpacCHUPOBKH CIEIyET COOMOAaTh sl oOecreueHus K-1
HAJEKHOM paboThI 1IeTlel MUTAaHUS U CUTHAJIBHBIX HIeTei?
20. Korzma He0OX0UMO UCIIOJIB30BATh TPACCHI C KOHTPOIUPYEMBIM UMIIETAHCOM K-5
Y KaK UX MPaBUJIBHO TPACCUPOBATH?
21. Kak BIMSIOT mMpPUHA W PACCTOSIHUE MEXAY MPOBOJHUKAMH Ha MK-1
XapaKTEPUCTUKHU IJIaThI?
22. Kakas TonmmuHaa Qoabru peKOMEHAYETCs Al BHYTPEHHUX U BHEITHHUX CJIOEB K-5
B 3aBUCHMOCTH OT TpeOOBaHUH K 1yare?
23. Kakue maTepualibl UCTIOIB3YIOTCS JIJIsl U3TOTOBJICHUS MEYaTHBIX IUIAT U YeM K-1
OHM OTJINYAKOTCS?
24. Kakue TUMBI c0eB (MMUTaHUE, 3eMJIsl, CATHAIbHBIC) U KaK OHH JIOJKHBI OBITh [K-5
pacmooKeHbl B MHOTOCJIOMHOM miaTe?
25. Kakue TpeOoBaHuUs NPEABSBISIOTCS K METAJUIM3AIMU OTBEPCTHI? I1K-1
26. Kak mpaBWJIbHO pacCUUTHIBATH JUAMETP OTBEPCTH JJIsI KOMIIOHEHTOB? I1K-5
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27. Kakue npo6aeMbl MOTYT BO3HUKHYTh IPY METAJUTM3AIUN OTBEPCTHIA OOJIBINION

[K-1
TOJILIUHBI IJIATHI?
28. Kakue ki1acchl TOYHOCTH MEYATHBIX IJIaT CYIIECTBYIOT U KaK OHH BIIUSIOT HA K5
KaueCTBO M3TOTOBJICHUS?
29. Kakue nomycku Ha UPUHY U PACCTOSTHUE MEXKTy TPOBOJHUKAMHU, a TAK)KE HA TK-1
JIMaMETP OTBEPCTUIN JOMYCTUMBI?
30. Kakue npo6emMbl MOT'YT BOSHUKHYTh TPH HECOOTFOJICHUH JIOITYCKOB? I1K-5




