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1.1.

1.2.

1.3.

1. AHHOTAIUA

Yuebnas nmporpamma JHCIATIIMHBI «KomnbloTepHoe NPOEeKTUPOBAHHE
PAANMOTEeXHUYECKUX Y3J10B» OPHUEHTHPOBAaHA HA MOJATOTOBKY BBICOKOMPO(ECCHOHATBHBIX
KaJpoB B 00JacTH MNPOEKTUPOBAHUS W MOJICITUPOBAHMUS PATUOTEXHUYECKUX Y3JIOB H
9JIEKTPOHHBIX cXeM. JlaHHas mporpaMma MoJpa3yMeBaeT JTalbl MPOCKTUPOBAHUS U
Ppa3pabOTKHU IEKTPOHHBIX YCTPOUCTB. bakaiaBpbl JOKHBI 00J1a/1aTh OCHOBOIIOJIATAIOIITUMHU
3HAHUAMU U HAaBBIKAMU B TGOpI/II/I CBs3HU C IIOABUXXHBIMU 06’b€KTaMI/I, HOCKOJII:Ky IIOABHUXXHAsA
CBA3b ABJISCTCA BB.)I(HOﬁ COCTaBHOfI JaCTbrO COBpeMeHHBIX TGJIGKOMMyHI/IKaI_II/IOHHBIX
CHUCTEM U ceTel. AKTyallbHOM MPaKTUYECKOW 3ajaveid AUCUUIUIMHBI SIBJIAETCS MOJATOTOBKA
CTYJICHTOB K  TBOPYECKOMY

npodeccuoHaIbHOMY  BOCHPHUATHIO

HOCTIEIYFOIIUX
CHEUAJIbHBIX JUCLUILUINH.

TpynoeMKOCTh B akaJleMHUECKUX KpenuTax - 4 u yacax - 144, ¢opMbl HTOrOBOrO KOHTPOJIS-
3a4er;

JlaHHas IUCIUIUIMHA TECHEHIIMM 00pa30M B3aUMOCBs3aHa C MPEAbIYIIMMHU

AUCHUIIIIMHAMU: OCHOBHBIC Y3JIbI 6eCHpOBO,Z[HOI>'I CBs3H, OCHOBEI ITOCTPOCHUSA

UH(POKOMMYHUKAITUOHHBIX CETEH U CHCTEM, TEOPHsI SJIEKTPUUECKUX LeTeH

1.4. Pe3ynbpTaThl OCBOCHHUS MIPOTPAMMBI TUCHUTIIHHBL:

Kon
HHANKATOPA
Kon OCTHKEHUS
. | HammMeHOBaHMe HHAMKATOPA
KOMIIETEHIIHH (8 HaumeHoBaHMe KOMIIETEHIIMH (8 KOMIIeTeHITH I . .
JOCTHKEeHHI KOMIIeTeHI[HIi
coomeemcmaeuu coomeemcmeuu paboyum ¢ y4eOHvIM (6
(6 coomeemcmeuu pabouum ¢
paboyum ¢ yueOHbIM NAAHOM) coomeemcmauu
VUeOHbIM NIAHOM)
nIaHoOM) pabouum c
VueOHbIM
NJIAHOM)
K-5 CrnocoGen noarorasnmuBarh pacuetnyo | IIK-5.1 3HaeT NPUHLUIBI TOCTPOEHUS
HauMenoBanue " IIPOCKTHYIO JOKYMCHTAIIUIO IIpU TEXHUYECKOT0 3aJaHUsI IPU
npodeccHoOHAIBLHON | pa3paboTKe ceTeil, CoopyKeHul, § ABTOMATH3ALNH
KOMIIEeTEHI[HH CPEJIICTB U CPEACTB MH(POKOMMYHHUKAITUN
MIPOEKTUPOBAHUS CPEJICTB U
CceTel CBSI3U U UX DJIEMEHTOB;
CTPYKTYPY U OCHOBBI
IMOJITOTOBKH TEXHUYECKOU U
MPOEKTHOM JOKYMEHTALIUU
‘YMeeT BBISBISTH U
HK-5.2 aHATM3UPOBAThH




IK-5.3

IIPEUMYLIECTBA U HEAOCTATKU
BapUAHTOB ITPOEKTHBIX
peLIeHUH, OLICHUBATh PUCKHU,
CBSA3aHHBIC C pealn3alueh
IIPOEKTa

Baaneer HaBBIKaMU
pa3zpaboTku paboueit
JTOKYMEHTAIIUN U HaBBIKAMH
MIPOCKTUPOBAHUS CUCTEM
CTaHIIUH MOABYXHON
paguoCBsI3zu

ITIK-6

Crioco0eH oCyIIeCTBIATh MOHTAXK,
HaJIAJKy, HACTPOHKY, PETYIIHUPOBKY,
OIBITHYIO IIPOBEPKY
paboTOCITOCOOHOCTH, UCTIBITAHUS U
c/1auy B OKCILTyaTaIuio COOPYKEHUH,
CPEIICTB U 00OPYIOBAHUS CETEH

IIK-6.1

IIK-6.2

IIK-6.3

3HaeT MPUHIIKITBI TOCTPOSHUS
1 pabOThI CETH CBSI3H U
MIPOTOKOJIOB CHUTHATH3AIIHH,
HCIOJIb3YEMBIX B CETSX CBS3H;
OCHOBBI CITYTHHKOBBIX
TEXHOJIOTUH, HCIIOJIb3yEeMBbIX
Ha TPaHCIIOPTHOM CETH

YMeer oCyIIECTBIATh
KOH(HUTypaIrioHHOE U
napaMmeTpuiecKoe
TUTAHUPOBAHUE TPAHCTIOPTHBIX
ceTel U ceTel nmepeaayu
JAHHBIX, AaHATU3UPOBATH
Ka4ecTBO PabOThI
TPAHCIIOPTHBIX CETEN U CeTeH
neperayu JaHHbIX;

Baaneer HaBBIKAMU
BBIPAOOTKM  pEIIEHUH  TI0
OTIepaTHBHOMY
nepeKoH(pUTypUpOBaHUIO
CETH, U3BMEHEHUIO MMapaMeTpoB
KOMMYTAIlUOHHOM
MOACUCTEMBI, CETEeBBIX
maathopM, OO0OpyAOBaHHUS U
TEXHOJIOTHI

2. YYEBHAS ITPOT'PAMMA

2.1. llenun u 3a1a9M TUCITUTIIAHBI

Heny oOucyunnuner - OOUME CBEACHUS O TMPOCKTUPOBAHUU U  MOJCITHPOBAHUH

SJICKTPOHHBIX CXCM. HGJ'H: " 3aga4v AUCHUIIIINHBI, e€ MecTo B IIOATOTOBKE GaKaJIaBpOB.

OCOOEHHOCTH CaMOCTOSITETILHON padOoThI MO0 MpOrpaMMe TUCHMILIMHBL. OOIIe CBelIeHHs O




MPOCKTUPOBAHUHM W MOJICIIMPOBAHUH O3JICKTPOHHBIX CXEM. OTambl MPOSKTHPOBAHHS U
pa3pabOTKH IEKTPOHHBIX YCTPOMCTB.
3agauu- OCHOBHBIC 33/1a4M U METOJIBI MOJICIIMPOBAHHUSI JIEKTPOHHBIX cxeM. Bupl ananmsa
DIIGKTPOHHBIX CXEM MPH MOJCIMPOBAHUM HX PAOOTHI. MOJeNnu pealbHbIX KOMIIOHEHTOB.
OYHKIIMK W OTPAaHHYCHHUS CHUCTEM MOJCIUPOBaHUS PabOTHI JIEKTPOHHBIX cxem. O030p
OCHOBHBIX ATallOB PAa3BUTHs CHEIHATM3UPOBAaHHOTO MporpammHoro obdecreueHus (I10),
HBOITIOLINSI, COBPEMEHHOE COCTOSHUE.

2.2. TpynoeMKOCTh AUCHMIUTUHBI M BUIBI y4eOHOU paboThl (B akagemuueckux uacax 144 u

3a4eTHBIX CAWHHIAX-4) (YOanums cmpoxu, Komopvle He GyOym RPUMEHEHbl 6 PAMKAX

OUCHUNIUHDL)
Bcero, B PacnpeneieHue no cemecrpam
Buabl yue6Hoii pa6oThI akaji. | v vV | VI | VIl | VI
yacax ceM ceM | ceM | ceM | ceM | ceM
1 2 3 4 5 6 7 8
1.00mas Tpy10eMKOCTb H3y4YeHH S 144 144
AMCHMILIHHBI 10 ceMecTpaM, B T. 4.:
1.1. AynuTtopHbIe 3aHATHS, B T. U.: 68 68
1.1.1.Jlexuun 34 34
1.1.2 TlpakTuyeckue 3aHATUS 34 34

1.1.2.1. O6cyxnenue
MPUKIIAJHBIX IPOCKTOB

1.1.2.2. KoHTponbHbIE
paboThHI

1.1.2.3. Jpyroe (yka3aTh)

1.1.3.Cemunapsl

1.1.4.JTaGopaTopHbie pabOTHI

1.1.5./Ipyrue Buas! (ykas3atb)

1.2. CamocrositenbHas paboTa, B T. U.: 76 76

1.2.1. IloaroroBka K 3K3aMeHaM

1.2.2. [Ipyrue BuasI
CaMOCTOSITENIbHOW PaboTHI, B
T.4. (yKa3aTh)

1.2.2.1.IluceMeHHBIE JOMAIITHUE
3aJaHNs

1.2.2.2. KypcoBsie paboThI

1.2.2.3.9cce u pedeparsl

1.2.2.4. ]lpyroe (yka3aTb)

1.3. Koncynpranuu

1.4. Jlpyrue meTobl 1 GOPMBI 3aHATHIA

HToroBsiii KOHTPOJIb (DK3aMeH, 3a4er, 3auver
nu@. 3a9eT - yka3arh)




2.3. ConeprxaHue QU CHUNTIHHBI

2.3.1. TemaTuyeckui NJIAH U TPYA0EMKOCTb ayTUTOPHBIX 3aHATHH (MOLYJIH, pa3aeabl
AUCHUILINHBI M BUJBI 3aHATHI) 110 padodyemMy y4eOHOMY ILIAHY

pakr.
Jlekuuu Cemuna-
Pa3nennbl ¥ TeMbl AUCHUILIUHBI Bcero 3aHATUS
(ak. phI (ak.
(ak. yacoB) (axk.
4acoB) 4acoB)
4acoB)
Paznen 1. O6mme cBegenusi o 8
NPOEKTHPOBAHUH H MOJeTHPOBAHUH 8
3J1eKTPOHHBIX CXeM
Tema 1. O630p 3TanoB pa3BUTHUS 4 -
CHCIHAATH3UPOBAHHOTO IIPOTPAMMHOTO 4
obecnieuenus (I10)
Tewma 2. [IpaBuna oopmieHus 4 -
NPUHLIUITHAIBHBIX CXEM 4
Paznen 2. I'paduueckoe 2 8
0TO0paskeHHe 3IeKTPOHHBIX 10
YCTPOICTB
Tema 3. Co3ganue mpoekTa - 2
NPUHIUTHATEHON CXEMBI. 2
Tema 4. Co3nanue rpadpuueckux 1 3
JJIEKTPOHHBIX OMOIHOTEK MPOSKTa 4
NPUHIUITHATEHON CXEMBI.
Tema 5. [loOaBiieHHE 2IEKTPOHHBIX 1 3
KOMIIOHCHTOB B MIPOCKT M HA JIUCT 4
NPUHIUTTHATEHON CXEMBI
Paspnei 3. Co3naHue coeMHEHNH U 3 9
IIUH 12
Tema 6. [IpaBuia COeTMHEHHIA 4 2 2
Tema 7. ABTOMaTn4eckas IpoBepKa Ha 4 1 3
OINOKHU
Tema 8. Hymepartiist KOMIOHEHTOB 5 - 2
Tema 9. Co3ganue cucka COe JMHEHHI - 2
Y KOMIIOHEHTOB ITPOEKTa 2
Pa3nen 4. MeToIbI NPOEKTHPOBAHHUS 21 17
IJIAT 3JIEKTPOHHBIX CXeM 38
Tema 10. Co3ganne 3JeKTPOHHBIX 5 5
OHOIMOTEK MOCAJOYHBIX MECT 10
KOMITOHCHTOB
Tema 11. ®yHKIMY ¥ OTrpaHUYCHUS 4 -
CHCTEM HPOCKTUPOBAHHS 4
Tema 12. Co3ganne rpaHull IeYaTHOM 1 - 1
TUIaThI
Temal3. MHCTpYMEHTHI pacCTaHOBKU - 1
KOMITOHEHTOB Ha MEeYaTHOH IjiaTe 1




Temal4. Crioco0Obl TpacCUPOBKH 2 2
NeYaTHOH IJIaThl 4
6 4
Temal5. KoMnoHoBKa 1 TpaccHpoBKa 10
Temal 6. HasHauceHne mepexoaHbIx 2 2
OTBEPCTHUH K LIETISIM IIPOEKTa 4
Tema 17. ABroMaTHueckasi IpoBepKa 2 2
Ha OLIMOKY C Y4E€TOM BO3MOKHOCTEH 4
MPOU3BOJICTBA.
HUTOIro 34 34
68

2.3.2. Kpatkoe conep:kaHue pa3aejoB AUCHUILINHBI B BUJe TeMAaTHYECKOI0 MJIaHA

Pazoen 1. Obugue ceedenus 0o npoeKmMupoBaHuU U MOOEIUPOSAHUU ITIEKMPOHHBIX CXEM

Tema 1. O630p 3TanoB pa3BUTHSA CHENNATH3UPOBAHHOIO NporpaMMHuoro odecnevyenus (I1O)
Nudopmanmonnoe obecriedenue CAIIP coctouT W3 NIBYX 4YacTei, KOTOpbIC BKIIOYAIOT B ceOs: -
CBEJCHMsI O THUIOBBIX 3yeMeHTax PDOA M ux mapamerpax, THUIOBBIX MaTepuaiax, THIOBBIX
(parMeHTax 3JIEKTPOHHBIX CXEM; - CIIOCOOBI, AITOPUTMBI U IPOTPAMMBI, KOTOpPbIE MpeIHa3HAuCHbI
JUISL yIIOPSAA0OYCHHOM 3aMnCcH, XpaHEHHSI, IEpEMEILICHHS] JaHHBIX U UX M3BJICYCHUSI.

Tema 2. [IpaBuia oopmiieHHs NPUHIMIHUATBHBIX CXEM

Ha cxeme n300pakaroT pyHKIIMOHATBHBIC YACTH U3/IeTus (JJIEMEHTHI, yCTPOMCTBA U
(GyHKIMOHATIBHBIE TPYIIIHI) U CBSI3U MEXAY HUMU. [ padudeckoe mocTpoeHue cXemsl TOJIKHO
HArJSIIHO OTPAXKaTh MOCIIEA0BATEIFHOCTh (PYHKIMOHAIBHBIX POIECCOB, MPOUCXOISAIINX B
n3aenuu. JleicTBUTENbHOE PACTIOIOKEHHUE B U3ACIINU HJIEMEHTOB H YCTPONCTB MOKET HE
YUUTHIBATHCS.

Pazoen 2. I'paghuueckoe omoobpasrcenue 31eKmpoHHBIX YCMPOUCM G

Tema 3. Co3nanue NpoeKkTa NPUHIMIHAJBHOH CXeMbI

B nmporpammuom obecnieuenuu Altium mpoexT miaThl ABasieTcs HAOOpPOM TOKYMEHTOB ((aiiioB),
HEOOXOUMBIX JJISl ONIPEICTICHHS U U3TOTOBJICHUS ITE€YaTHON IIaTh

Tema 4. Coznanue rpadpmuecknx 3JeKTPOHHBIX OM0JIMOTEK NPOEKTA NPUHIUIHAIBHON CXeMblI
Cozlanue CXeMHBIX CUMBOJIOB OCYIIIECTBIISIETCS B peIakTope cxeMHbIX oubnmorek (*.SchLib). B
KOMITOHEHTHI B 3TUX OMOIMOTEeKaX 3aTeM JOOaBIISIOTCS CChUIKM Ha IMOCaI0YHbIE MECTA U TIPOYHE

MOJIeNIA, KOTOPBIE 3a/IaHbl B OT/IEIBHBIX OMOIMOTEKaX MOCAJOYHBIX MECT U (paityiax Moaenei.



Tema 5. Jlo0aBJyieHNe 3JIEKTPOHHBIX KOMIIOHEHTOB B MPOEKT M HA JIUCT NPUHIIUIIMAJIBLHOM
cXeMbl
DJeKTpUYECKUe JIEMEHTHI HAa CXeME N300pakaloT YCIOBHBIMU IrpaduueckumMu 0003HaAUCHUSIMH,
HavYepTaHHE U Pa3MePhl KOTOPHIX YCTAHOBIICHBI B CTaHAapTax. [Ipu He0OX0UMOCTH TPUMEHSIOT
HECTaH/IapTU3UPOBAaHHBIE YCIOBHBIE IrpaduyecKkrue 0003HAYCHHUS.
Tema 6. IlpaBuiia coequHeHui
Cxema COeqUHEHMI — cXeMa, MOKAa3bIBAIOIIas BCE yCTPOWCTBA U AJIEMEHTHI, BXOJSINNE B COCTaB
U3JIeNHs, MX BXOJHBIE W BBIXOJHBIC SJEMEHTHI (COCTUHUTENH, IJIAThl, 38KUMBI U T. I.), a
TaK)Ke COEMHEHNE MEXAY 3TUMH YCTPOMCTBAMU U JIIEMEHTaAMHU.
Tema 7. ABTOMaTHUYeCKas MPOBEPKA HA OIIMOKHU
IMposepka mpaBun mnpoektupoBanus (Design Rule Checking, DRC) — 5310 MomHas
ABTOMATU3UpPOBaHHAS (YHKIMOHAIBHAS BO3MOXKHOCTh, KOTOpasi TMPOBEPSET JOTHYECKYI0 W
bu3NYEeCKyI0 1ETOCTHOCTh MpoekTa. [IpoBepkH BBIMOMHSIOTCS [UIs HEKOTOPBIX WM BCEX
BKJIIOYEHHBIX MpaBml npoekTupoBanus (Design Rules), n oHa MOXKET BBIMOIHATHCS OHJIAWH, T.C. B
peXHME pealbHOTO BPEMEHHU ITPH MPOCKTHPOBAHUM.
Tema 8. Hymepanusi(AHHOTHPOBaHNE) KOMIIOHEHTOB
AHHOTUPOBAHUE MPOEKTA — 3TO CUCTEMATHYECKUN M TUIAHOMEPHBIN MPOIIECC, KOTOPBIN MO3BOJISET
o0ecreunTh UACHTU(PUKAIIMIO BCEX KOMIIOHEHTOB B IMPOEKTE C IOMOIIBIO YHHKAJIbHBIX
0003HaYCHHIA.
Tema 9. Coznanue cnucka coelMHEHNH U KOMIIOHEHTOB IIPOEKTA
[Tocne pa3menieHus: Bcex KOMIIOHEHTOB M IMOPTOB HEOOXOIUMO BBECTH coeuHeHus. Vimeercs nBa
crocoba MpOJIOKUTH MTPOBOJAHUKHM HA CXEeMe: SIBHBIM M HEABHbIN. SIBHasl MPOKJIaJKa MPOBOAHUKOB
BBITIOJTHSETCS] TTOCPEACTBOM (PU3UYECKOTO COCTUHEHHS IPOBOJOM JIBYX OOBEKTOB Iienu. HesBHBIC
MPOBOJHUKY CO3/IAI0TCSI COCTUHEHUSMHU, KOTOPBIE HUCIIOIB3YIOT METKH IIETICH.
Pazoen 4. Memoowvl npoekmuposanus niam 31eKmMPOHHBIX CXEM
Tema 10. Co31aHue 3JIeKTPOHHBIX OHOJIMOTEK MOCATOYHBIX MECT KOMIIOHEHTOB
Jlnist co3maHus mocaiouHoro Mecta komrnoneHta B Altium Footprint Designer TpeGyercst BBITOJHUTD
cienyromue 4 mara:

1. Co3narh KOHTaKTHBIE TUIOMIAIKH

2. OmpenenuTh BBICOTY U IUIOIIAh KOMIOHEHTA
3. Job6aButh nHpopmanuio o meakorpaduu
4

CoxpaHuTh N0CaAOYHOE MECTO



Tema 11. @®yHKIUM ¥ OTPAHUYEHUSI CHCTEM NMPOEKTHPOBAHMS

B ocnoBe cuctembr Altium Designer nmexut mporpammuas tuiargopma Design Explorer (DXP),
oObeuHsIONAs B cebe pa3IuyHble MOIYIW MJsl peanu3alii BceX (QYHKIMA W OrpaHUYCHHH
ABTOMATHU3UPOBAHHOTO MTPOSKTHPOBAHHUS.

Tema 12. Co3naHue rpaHuIl NeYaTHOM MJIATHI

®opma matel Board Shape onpenenser rpaHuIlbI JIaThI, WK €€ YYacTOK, B penakTope miat. Board
Shape — 310 00BEKT penakTopa miar, Takxe HaszbiBaeMblii Board Outline (KoHTyp miater), KOTOPBIH,
10 CYTH, SIBJISIETCS 3aMKHYTBHIM MOJUTOHOM.

Tema 13. UHCTPYMEHTBI PACCTAHOBKH KOMIIOHEHTOB HA NMEeYaTHOM mJjaTte

B OonpmmHCTBE NHakeTOB MPOrpPaMMHOTO oOOecreyeHusl [UIsl WU3TOTOBJIEHHUS IEeYaTHBIX IJIaT
OTCYTCTBYIOT B@)KHBIE HWHCTPYMEHTHI NPOEKTUPOBAHUS, WM OJTH WHCTPYMEHTBI CJIOXHBI B
UCToNb30BaHUU. Eciu 3TO moxoxke Ha Balle IporpaMMHOE OOeCIeYeHHe JAJsl pa3BOJKM IUIAT, TO
CJIeIyeT UCIOJIb30BaTh MepeoBbie (DYHKIIMHU MPOSKTUPOBAHUS MeUaTHBIX maT B Altium Designer.
Tema 14. Cnioco0bl TPACCHPOBKH NMEYATHOM MJIATHI

py4Hasi TPACCUPOBKA, ITPU KOTOPOIH YEIOBEK CAMOCTOSTEIbHO, UCTIOIB3Ys ONPeIeIEHHbIE
POrPpaMMHBIE HHCTPYMEHTBI, HAHOCUT PUCYHOK IMPOBOHUKOB Ha YEPTEK TUIATHI,

aBTOMAaTHUYECKasi TPaCCUPOBKA, MPU KOTOPOU IporpaMMa caMOCTOSITENILHO MPOKIIa(bIBaeT
IIPOBOJHMKH HA YepTEeXKe IJIaThl, UCIOJIb3YsI OTPaHUYCHMS], HATOXKEHHBIE Pa3pabOTUMKOM.

Tema 15. KomnoHoBKa 1 TpaccHpOBKa

Br160op pacnonoxxeHus MpOBOIHUKOB U EPEXOAHBIX OTBEPCTUI HA TIEUaTHOM IJ1aTe 4acTo
cUMTaeTCs MpocToi 3amadeii. [lociae mmMmopTa maaTel U pa3MeIIeHusi KOMIIOHEHTOB, Ka3alioch OFl,
OTHOCHUTEIIBHO JIETKO BBIMIOJHUTH UX COETUHEHHUE C MTOMOLILIO0 MEAH. XOTsI 3TO MOIJIO ObITh MpaBAon
BO BpeMeHa HU3KOCKOPOCTHBIX DIP xomnonenTos ¢ TTJI miist mpocThIX IUIaT, CErogHsIIHNE
TpeOOBaHUS K MPOSKTUPOBAHUIO HAMHOTO ClIo’kHee. TpaccrupoBKa MPOBOJHUKOB HA MEYATHOH TUIaTe
MOJKET UMETh OYEHb clielupruyeckue TpedoBaHus Ui 00ecriedeH sl LIeTOCTHOCTH CUTHAIA.

Tema 16. HazHaueHue nmepexoHbIX OTBEPCTHH K LENsAM MPOeKTa

[TepexomHbie OTBEPCTHSI MOXO0XKHM HA METAILTU3UPOBAHHBIE, HO BBITOJHSIOTCS ¢ MUHUMATHHBIM
JTUAMETPOM ISl IIPUHSATOTO Kitacca TouHOCTU. OHM HE SBISIOTCS TOUYKAMH Havalla WIIA KOHIA IIeTei
a1n00 TOYKaMU MOJKIIOUEHHS K 35ieMeHTaM. [lepexoanbie OTBEpCTHSI pacloaraloTcs Ha Ie4aTHbIX

NIPOBOTHUKAX, 00ECTIEYHBast MEPEXO TPACCHI C OAHOTO CIIOS Ha JIPYTOH.



Tema 17. ABToMaTHYecKasi IPOBEPKA HA OIIMOKM € Y4eTOM BO3MOKHOCTEl MPOU3BOICTBA.

Bo Bpems u3rotoBieHust 1 COOPKH BBIMOIHSIETCS HECKOIBKO MPOLEAYp UCTIBITAHUN MeYaTHBIX TJIaT.
Onu HampaBiIeHBl Ha OLIEHKY KayecTBa U pecypca NMeuaTHOH IIaThl O€3 JIEMEHTOB, a TaKXKe Ha TO,
YTOOBI YOETUTHCS, YTO KOHCTPYKIMS MpOKAeT 3Tan coopku 6e3 nepexro. Kpome Toro, Bo Bpems
U3TOTOBJICHUSI/COOPKH OyIyT MPOBOJIUTHCS AJIEKTPUUYECKHE UCTIBITAHUS U CPABHEHHE C MPOEKTHBIM

CIIUCKOM IIEHEM.

2.3.3. Kpatkoe conep:kaHue NPaKTHYeCKUX 3aHATHII NPAKTHKyMa

(Kpartko n3noxuth Gopmy/(hopMbI TPOBEICHHUST CEMUHAPCKHUX 3aHSTHIA)

1. OsuakomieHue ¢ mporpaMmmubiM makerom Altium Designer.
2. O3HaKOMIICHHE C JOKYMEHTALUSIMHI U Cenn(UKAIUIMHI TACCHBHBIX KOMIIOHEHTOB.
3. Co3pnanue dIEKTPOHHBIX Tpadudeckux OHOIMOTEK BEIOpaHHBIX KoMIToOHEHTOB B [10 Altium

Designer.

2.3.4. MaTepuajbHO-TeXHHYECKOe o0ecneyeHue TUCIHIINHBI

(KpaTko mpencraBuTh IepedeHb MaTepUaIbHO-TEXHUYECKOTO OCHANICHWs, HWH()OPMAIIMOHHO-
TEXHHUYECKHX CPEICTB).

e  VYueOHBIE METOAUUECKUE TTOCOOUS
e BryucnurensHas TEXHUKA
e IIpoekTop

2.4. MonyibHasd CTPYKTYpa [IHCUMIUIMHBI C pacnpeiejleHueM BecoB Mo ¢opmam
KOHTpoJ1ei



®DopMbI KOHTPOJIei

Bec ¢opmbl
(dhopm)
TeKYLIETO
KOHTPOJIS B
pe3yJabTHPY
e
oleHKe
TeKYLIero
KOHTPOJIst
(mo
MOAYJISIM)

Bec dopmbl
MPOMEXKYTO
YHOI'0
KOHTPOJIS B
HTOTOBOM
OIleHKeE
MPOMEXKYTO
YHOI'0
KOHTPOJIS

Bec urorosoii
OLICHKH
MPOMEKYTOYH
0ro KOHTPOJIS
B
pe3yJIbTHPYIO
1nieii oleHKe
MPOMEKYTOYH
bIX
KOHTpOJIei

Bec urorosoii
OLIEHKH
NMPOMEKYTOUHOT
0 KOHTPOJIsSI B
pe3yJIbTHpYIOlILe
i olleHKe
MPOMEKYTOYHBI
X KOHTpoJ1eit
(cemecTpoBOii
OLIEHKeE)

Beca
pe3yJibTUpYlomei
OLICHKH
NMPOMEKYTOYHBIX
KOHTpOJIel U OLleHKHU
HUTOr0BOr0 KOHTPOJIS
B pe3yJbTHUpYloweii
OlleHKEe HTOrOBOI0
KOHTPOJIS

Bup yueoHoii
PadoTHI/KOHTPOJISI

M2

M1 | M2

M1 M2

KonTtponsHas pabdota (npu
Haau4uu)

YcTHBIN onpoc (npu Hanuuuu)

Tect (npu naruuuu)

JlaGopatopHbie paboTHI (npu
Haau4uu)

[MuceMeHHBIE TOMAITHUE 33 TaHUS
(npu Hanuuuu)

Pedepar (npu nanuuuu)

Dcce (npu Hanuvuu)

[TpoexT (npu nanuuuu)

Hpyaue popmul (npu nanuuuu)

Beca pe3ynbTUpyrOIIMX OLEHOK
TEKYIIUX KOHTPOJIEH B UTOTOBBIX
OLICHKaX MTPOMEXYTOUHBIX
KOHTpPOJIEH

Beca oneHOK IpoMeXyTOYHBIX
KOHTPOJIEH B UTOTOBBIX OLIEHKAX
IIPOMEKYTOUYHBIX KOHTPOJIEH

Bec utorosoii onieuku 1-ro
IIPOMEXYTOUHOTO KOHTPOJIS B
pe3yJIbTUPYIONIEN OLICHKE
IIPOMEKYTOUYHBIX KOHTPOJIEH

Bec utoroBoii orieHku 2-ro
[IPOMEKYTOYHOI'O KOHTPOJIS B
pe3yJIbTUPYIONIEN OLICHKE

! Vue6nsiit Moxyns




IIPOMEKYTOUHBIX KOHTPOJIEH

Bec pesynbrupyronieit onieHKu 0,4
IIPOMEKYTOUHBIX KOHTPOJIEH B
Pe3yJIbTUPYIOLIEN OLIEHKE
UTOTOBOTO KOHTPOJIS

Bec HTOroBOro KOHTPOJIA 0,6
(Ik3ameH/3a4er) B
PEe3yJIbTUPYIOLIEN OLIEHKE
UTOTOBOTO KOHTPOJIS

3. Teoperuueckuii 010K (yKazvlearomcsa mamepuaivl, HEOOX00UMbIE 0111 0CB0CHUA YUEOHOI

npozpammasl 0ucuunﬂuubl)

a) ba3oBblil yueOHUK

https://www.altium.com/ru/documentation/altium-designer
0) OcHoBHaAs1 JHMTepaTypa:
1. https://b-valery.ru/uchebnik-altium-designer-24-pdf-video/

2. Altium Designer. [IpoexTupoBanue GyHKIMOHATBHBIX y3710B POC Ha nmeyaTHbIX miaTtax

https://www.litres.ru/book/vladislav-suhodolski/altium-designer-proektirovanie-
funkcionalnyh-uzlov-re-7004111/

4., ®oHABI OUEHOYHBIX CPEICTB (YKA3blGAIOMCA Mamepuaibl, HeodxXooumsle 011 NPOBEPKU
YPOGH:A 3HAHUIL 6 COOMEEMCMEUU C COOEPHCAHUEM YUEOHOU NPOZPAMMBL OUCUUNTIUHDL).

IlepeyeHb IK3aMeHAIIMOHHBLIX BONIPOCOB

Co3naHue cxeMaTu4eckoro CMMBoIIa pesucropa B Altium designer.
Co3gaHue nMocaoyHoro MecTa pe3uctopa ¢ Tunopasmepom 0402.
Co3maHne cXeMaTH4ecKOro CMMBOJIa KepaMUIecKoro KonaeHcaropa B Altium designer.

Coztanue nocajioyHoOro MecTa KEpaMU4YeCKoro KoHaeHcaropa ¢ tunopasmepom 0603.

1

2

3

4

5. CoszngaHue cxeMaTHYeCKOro CMMBOJIa HHAYKTHBHOCTH B Altium designer.

6. Coszmanue MocajouyHOTO MECTa MHAYKTUBHOCTH ¢ THHopazmepoM 0805.

7. Cosnanune cxemarndeckoro cumBosia NPN-tpansuctopa B Altium designer.

8. Cozmanme MocagouyHOTO MECTa KepaMUUIECKOro KOHAeHcaTopa ¢ Turnopazmepom 0402

9. Co3naHue cXeMaTH4ecKOro CUMBOJIA 3JIEKTPOJIIMTHUECKOT0(TaHTAJIOBOr0) KOHIEHCATOpa B

Altium designer




10. Co3nganue mocaioqyHOTO MECTa pe3UCTOpa ¢ TUIopasmepom 2512,

11. Co3pmanue cxeMaTHUeCKOro cuMmBojia quoaa B Altium designer.

12. Co3znganue MocajiovHOro MECTa MHIYKTUBHOCTHU ¢ THIOpazmepom 0603.

13. Co3zmanue cxeMaTHUECKOro CUMBOJIa cBeToauoaa B Altium designer.

14. Co3ganue MocagoYHOr0 MECTa IEKTPOJUTHUECKOTO(TAHTAIOBOTO) KOHACHCATOpa C

tunopasmepom 1210

15. Co3ganue nocag04HOro MecTa cBeTouoAa ¢ tTunopazmepom 0603

16. Coznmanue mocagounoro mecta NPN-tpan3ucropa ¢ tunopazmepom SOT-23-3

17. Coznanue nmocagounoro mecta PNP-tpansucropa ¢ tunopasmepom SOT-23-3

Jlpyrue BUIbl OIIEHOYHbIX CPEICTB

1.

OO0pa3ibl 3a4eTHBIX OMIIETOB

0¥ BIO POCCHICKO-APMAHCKHA (CIABAHCKHIT) YHHBEPCHTET
Huxenepao-pusnaecknil HHCTHTYT
Kajeapa TerexoMMyamKanmit
11.04.02 Had 3 HE 0 CHCTEMBI CBHIN

RDMIII:IWI’EPEOE OpoEKTHPOBAHHE PATHOTEXHHYECKHX V3108
Braer Ne 1.
1. Co3nanme cXeMATHYECKOr0 CHMBOIA pesacTopa B Altium designer.
2. CoszaEde mocaXovHOTO MECTa pe3EcTopa ¢ TANopamepom 0402,

Ilpenodasamens TIavbapan 4.4
(7
3as. kadedp dzap AK
Hama

TOY BIIO POCCHACKO-APMAHCKHH (CIABAHCKHIA) YHHBEPCHTET
HExenepHo-(RIATECKI HHCTHTYT
Kadeapa TerexoMMyHuKammii
11.04.02 HudoskomuyHuKannonHLle TEXHOTONMN B CHCTEME] CBRIN

KomnbioTepaoe npoeKTHPOBAREE PATHOTEXHHYECKAX Y3108
Braer Ne2,
1. CDHIHKE CIEMATHYECKOIO CHMBOIA KEPIMI‘IE(‘.H{III} mlﬂlEHCiTﬂpﬂ
B Altium designer.
2. CosnaHde HOCAZOMHOrO MeCTA KePAMHYECKOr0 KOHIEHCATOpA ¢
Tanopasmepom 0603.

Ipenooasamenw Tavoapan A.A.
U
3ae. xagedpoil Azaponan AK.
Jama

oY B0 POCCHACKO-APMAHCKHHA (CTABAHCKHIT) YHHBEPCHTET
Heenepro-husnuecknii HHCTHTYT
Kaeapa TenexoMyyHERKammi
11.04.02 Had 3 HE B CHCTEMBI CBHIN

RDMIII:ID’I’EPEDE IIlIﬂEk‘T!PﬂBIHKE PMHDTEIIIHWIEEK!I Vinos
Braer Ne 3.
1. Co3naHHe CXEMATHYECKOTO CHMBOIA HEIYKTHBHOCTH B Altium
designer.
2. Co3zanme NocaJovHOro MeCTa HHIYKTHBHOCTH ¢ THOOPAIMEPOM
0805.

Hpenodasamens Tavbapas A.A.

U e

3ae. xadedpoi Azaponan A K.

Jama

T'OY BIIO POCCHACKO-APMAHCKHH (CIABAHCKHIL) YHHBEPCHTET
HmkenepHo-(HIATecKIl WHCTHTYT
Kagenpa TenexomvyHEnKammii
11.04.02 Hud Y HE H CHCTeMBI CBAIH

KomnpioTeproe npoeKTRPOBaANE PATHOTEXHWYECKAX Y3108
Baaer Mo 4.
1. Cosnanne cxemaTudeckoro camsoaa NPN-rpansucropa s Altium
designer.
2. Cosnanne HOCATOMHOrO MeCTA KePAMHTECKOT0 KOHIeHCATOpA ¢
Tanopaimeponm 0402.

Hpenodasamens Taubapan A.A.

=
3ae. xadedpor Azap AK

dama




5. Meroauyeckuii 0JI0K

Meroauka npenoaaBaHus
Bo BpeMst kaxm10oro 3aHSATHUS MPENOAaBATENb MPEICTABISIET MaTepUal O TEME JHS U BOBJICKACT
rpymnmy B oocyxaeHnue. [IpakTuuHbIi XapakTep Kypca IpeanoigaraeT akTHBHOE BMEIIATEIbCTBO
KKJIOTO CTYACHTa B TPOIECCHI MPEJCTABICHUS M OOCYXICHHS TEMbI. 3a TMpernojaBaTeieM
3aKperUieHa OTBETCTBEHHOCTh MPHUICPKUBATHCS TEMATUKHU JAHHOTO 3aHATHUS M MPEIOCTABISATH
HeoOXouMbIe (DyHIaMEHTATbHBIC 3HAHUHN ¥ KOHIICTIIUH.

[Tocne 3aBepiieHUst U3ydeHUS KXXKI0W U3 IPOorpaMM OyieT MpoBeIeHa KOHTPOJbHAas padoTa
JUTSL 3aKPETUICHUS HaBBIKOB.

JlucummirHa «KomMmmeroTepHoe MPOSKTUPOBAHKE PAAMOTEXHHYECKUX Y3JIOB)»
HETMIOCPE/ICTBEHHO CBs3aHa C Pa3pabOTKOW MHAWBHIYATbHBIX MPOEKTOB. CTYNEeHTHI 3apaHee

YBEAOMJISIIOTCSI O TPEOOBAHUSAX OTHOCUTENBHO (hopMaTa OKOHYATEIFHOTO pe3ysibTaTa MpoeKTa.
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