AHHOTAIIYSA PABOYEH TPOT'PAMMBI TIPO®ECCUHOHAJBHOI'O MOAY.JIA
[TpoekTrpoBaHue HU(GPOBHIX YCTPOICTB

HA36aHue npogeccuoHanbHo20 Mooyns

1. O6aacTh NPUMEHEHUs] MPOTrPAMMBbI

Pabouast mporpamma yueOHOUN TUCIUTUTHHEI SBISICTCS YaCThIO TIPOTPaAMMBI TTOJITOTOBKU
crienraucToB cpeaHero 38eHa B cooTBeTcTBUU ¢ ®I'OC CIIO 09.02.01 KomnbroTepHbie
CHCTeMBbI M KOMILJIEKCHI, BXOJISIIEH B YKPYITHEHHYIO Tpynny crienuainsaocteit 09.00.00
HNudopmaTnka U BBIYUCIUTEILHAS TEXHUKA,
B YaCTH OCBOCHHMSI OCHOBHOTO BH1a JiesiteabHocTH (BJI):
[TpoekTrupoBanue HUGPOBBIX YCTPONCTB

¥ COOTBETCTBYIOIIHX MpodeccuonanbHbix kKomreTenuui (11K):
1.1 BpInogHsATh TpeOOBAHUS TEXHUUECKOTO 33JJaHUsl Ha MPOEKTUPOBAHHUE IUPPOBBIX

YCTPOMCTB

1.2 Pa3pabaThiBaTh CXeMBbI IIU(PPOBLIX YCTPOUCTB HA OCHOBE MHTETPATHHBIX CXEM

pa3HOM CTENEHU UHTErPAIIUU

1.3 Hcnosib30BaTh CPEJICTBA U METO/Ibl ABTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS

pu pa3paboTke MUPPOBBIX YCTPOUCTB

1.4 TIpoBoauTh U3MEpPEHUS NAPAMETPOB MMPOESKTUPYEMBIX YCTPOMCTB U ONPEAEIATh

MOKa3aTCJIM HAAC)KHOCTHU

1.5 BblnonaHsATs TpeOOBaHNUS HOPMATUBHO-TEXHUUECKON JOKYMEHTALMH

PabGouast mporpamMma mnpodecCHOHAIBHOTO MOJIYJISI MOXET OBITh HCIOJIb30BaHA B
JIOTIOJIHUTEIPHOM ~ 00pa30BaHUM B paMKaxX TMOATOTOBKH  CIEIHAIUCTOB IO  Kypcy
«IIpoexktupoBanue HUQPPOBBHIX YCTPOMCTB» HA OCHOBAaHMM OCHOBHOTO OOIIEro 0Opa3oBaHUSI.
OmnbIT paboTHI HE TpeOyeTcs.

PabGouast mporpamma cocTaBiseTcs i OYHOW, 3a0YHOM, 3a0YHOH C dJIeMEHTaMHU
JVCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI opMaM 00yUeHUsI.

1.2. lesan u 3axa4n MOAyJIsl — TPeOOBAHUS K Pe3yJIbTATaAM OCBOCHHS MOIYJIs

B pesynbTaTe ocBOeHHs 00s3aTeIbHON YacTH MOAYJS OOYYArOIIMICS JOHKEH HMMETh
MPAKTUYECKUI ONBIT:

- TPUMEHEHHUs] UHTETPaJIbHBIX CXEM pa3HOM CTEeNeHM HMHTErpaluu IpH pa3padboTke
U (POBBIX YCTPOMCTB U MPOBEPKU UX HA PAOOTOCTIOCOOHOCTH;

- IPOEKTUPOBAHMSI LIMPPOBBIX YCTPONUCTB HA OCHOBE MAKETOB MPHUKIATHBIX IPOTPamMMm;

- OIICHKH Ka4eCcTBa M HAJECKHOCTH LU(POBBIX YCTPOMICTB;

- IPUMEHEHUS] HOPMATUBHO-TEXHUUECKON JOKYMEHTAIIUH;

B pesynbpTaTe ocBoeHHs 00s3aTEIBHON YaCTH MOIYJISl OOYYArOIITHIICS JOIKEH YMETh:

- BBITIOJTHSATH aHAJIN3 U CUHTE3 KOMOWHAIMOHHBIX CXEM;

- TPOBOOUTH HCCIeAOBaHUS pabOThl HUGPOBBIX YCTPOIMCTB M MPOBEPKY HUX Ha
paboTOCIIOCOOHOCTS;

- pa3pabarbIBaTh CXeMbl LHHU(POBBIX YCTPOWCTB Ha OCHOBE MHTETPAJBHBIX CXEM Pa3HON
CTENEHU UHTErpalllu;

- BBIMOJIHATH TpPeOOBaHMSI TEXHUUYECKOrO 3aJaHUsl Ha MPOEKTHPOBaHHE MHPPOBBIX
YCTPOWUCTB;

- TPOEKTHUPOBATH TOMOJOTHIO IMEYAaTHBIX IUIAT, KOHCTPYKTHUBHO-TEXHOJIOTHMYECKUE
MOJYJIM TIEPBOTO YPOBHS C TPUMEHEHUEM MMAKETOB MPUKIIAJIHBIX POTPaAMM;

- pa3pabaThiBaThb KOMIUIEKT KOHCTPYKTOPCKOM TOKYMEHTAllMd C HCIIOJIb30BAHUEM
CUCTEMbI aBTOMAaTHU3UPOBAHHOTO TPOECKTHUPOBAHMS;

- ONpeleNsTh TOKa3aTeld HaJeKHOCTH U JaBaThb OIEHKY KadecTBa CpE/ICTB
BBIUKCIIUTENbHOU TexHUKH (nanee — CBT);

- BBIMIOJIHATH TPEOOBAHNS HOPMAaTUBHO-TEXHUUECKON JOKYMEHTAIUH.



B pe3ynbraTe ocBoeHMs 00513aTENbHON YacTH MOYJIsi 00y4aroIIUIiCs JOKEH 3HATh:

- apu(MeTHUecCKue 1 JOrMYECKHEe OCHOBBI IU(PPOBON TEXHUKH;

- IpaBuIa 0OPMIICHHS CXeM LIU(PPOBBIX YCTPOUCTB;

- IPUHIUIIBI TTOCTPOEHUS IIU(PPOBBIX YCTPOICTB;

- OCHOBBI MUKPOITPOLIECCOPHOM TEXHUKHU;

- OCHOBHBIC 33/1a4M U 3TaIlbl IPOSKTUPOBAHUS IIU(PPOBHIX YCTPOICTB;

- KOHCTPYKTOPCKYIO IOKyMEHTAIMIO, UCIIOIB3YEMYIO NPU MPOEKTUPOBAHUY;

- YCJIOBUS dKCIUTyaTaluu HU(POBBIX YCTPOUCTB, 0OOECIIEYeHNE UX TOMEX0YCTOMYMBOCTH
Y TEIUIOBBIX PEKUMOB, 3aLIUTHl OT MEXaHUYECKUX BO3/AEUCTBUN U arpecCUBHON CPEJIbI;

- OCOOCHHOCTH MPHUMEHEHHMS CHUCTEM aBTOMATU3WPOBAHHOIO MPOEKTHUPOBAHHUS, MAKETHI
MIPUKIIATHBIX POTPamMMm;

- METO/Ibl OLIEHKHU KauecTBa U HaJIe)KHOCTU IIUPPOBBIX YCTPOUCTB;

- OCHOBBI TEXHOJIOTHYECKHUX MpoLeccoB mpousBoacTea CBT.;

- perylaMeHThl, IPOLEAYPbI, TEXHUUECKHUE YCIOBUS U HOPMATHBBI.

B pe3ynbraTe 0cBOEHHS BapUaTUBHOM YacTH MOZYJISl O0YUarOUIUICs TOJIKEH YMETh:

- 0(pOpMIIATH TEXHUUECKYIO JTOKYMEHTAIIMIO B COOTBETCTBHY C HOPMAaTHUBHOM 0a30if, B T. 4. ¢
UCTIOJIb30BaHUEM MH(POPMAIIIOHHBIX TEXHOJIOTHA;

- OCBaMBaTh TEXHOJIOTUH aBTOMAaTU3UPOBAHHONW 00PaOOTKH JOKYMEHTALINH;

- UCTIOJIb30BaTh YHU(UIIMPOBaHHbBIE (POPMBI TOKYMEHTOB;

- OCYILIECTBIIATh XPAHEHUE U MIOMCK JOKYMEHTOB;

- PacCUUTHIBATh TEXHUKO-IKOHOMUYECKHUE MOKa3aTeNn pa3paboTK HUPPOBBIX YCTPONCTB;

- ONpeneNsiTh 3KOHOMUYECKYIO0 3((EKTUBHOCTb OT BHEAPEHUsS pPa3pabOTKU IM(POBBIX
YCTPOWCTB;

B pesynbpTaTe ocBOCHHS BapHaTUBHOM YacTH MOJYJISI OOYUYaIOIIUNACS TOJDKEH 3HATh:

- OCHOBHBIE TIOHATHUSA TOKYMEHTUPOBAHMS;

- TpeOOBaHUS K COCTABICHHUIO U O(DOPMIIEHUIO JOKYMEHTOB;

- OpraHU3alUI0 JOKYMEHT0000pOTa;

- HOPMHUpOBaHHE U OIUIaTy TpyJda MpH pa3padOTKe U HU3TOTOBJICHUHM IU(PPOBBIX
YCTPOMCTB;

- U37ICP>KKH TIPOU3BOJICTBA IIU(PPOBHIX YCTPOUCTB;

- TEXHHKO-d)KOHOMHMYECKHE TIOKa3aTelu pa3pabOTKH M M3TOTOBIEHUS ITU(PPOBHIX
YCTPOWCTB.

3. KosinuecTBO 4aCOB HAa 0CBOEHHE NPOrPaMMBbI NIPO(PECCHOHATBLHOTI0 MOYJIsI

Bcero — 787 yacos, B TOM 4HCJIE:

MaKkCcHUMalbHON yueOHOM Harpy3ku oOyuatomierocs — 607 yacoB, BKIIOYAs:
00s13aTeNbHON ayJUTOPHON yueOHOM Harpy3ku odyyaromierocs — 406 yacos;
CaMOCTOATENBbHOM paboThl oOyuatomerocst — 201 gacos;

yuebHoit npakTuku — 180 yacos.

4. Conep:kanue npoh)ecCHOHAJIBLHOIO0 MOLYJISI
Paszpnen IIM 1. U3ydyenue u pa3padoTrka cxeM HM(PPOBBIX YCTPOHCTB
MK 1. HudpoBas cxeMOTeXHUKA

Tema 1.1. Jlornuecknue OCHOBBI IUPPOBOM CXEMOTEXHUKHU

Tema 1.2. @yHKIIMOHAIBHBIE Y3JIbI KOMOMHAIIMOHHOTO THIIA

Tema 1.3. OyHKIMOHATBHBIE Y3JIbI MOCJIEIOBATEILHOCTHOTO THMA (aBTOMAThI C
namsaTho0). Tpurrepot

Tema 1.4. OyHKIMOHATBHBIC Y3JIbI MOCJIEIOBATEILHOCTHOTO THMA (aBTOMAThI C
namsAThI0). PerucTpsl, cueTunku

Tema 1.5. CxemorexHuka udpoBbix ycrpoiictB Ha ocHoBe BUC, CBUC



Tema 1.6. Muxpomnporeccopsl
Tema 1.7. MeToauka u cpeacTBa MPOEKTUPOBAHUS LIM(PPOBBIX YCTPONUCTB

Y4eOHas npakTHKA
1.IlpoBeieHue UHCTPYKTaXKa MO TEXHUKE Oe30macHOCTH. O3HaKOMIICHHE C
IUTAHOM TpoBeAeHUs yueOHoM npakTuku. [lomyuenue 3aganuii mo TeMaTHKe.
2.BbInonHeHne 31eKTPOMOHTAXKHBIX COSMHEHUH pa3IMYHbIX BUIOB.
3.0mpeneneHre MapKUpOBKH, YCIOBHO-rpaduueckux obo3Hauenuit (YI'O)
aKTHBHBIX U MTACCUBHBIX PaIMO3IEMEHTOB.
4.YreHue IeKTPUYECKUX MPUHIUITAAIBHBIX cXeM 0 YI'O akTHBHBIX 1
ITACCUBHBIX PaJU03JIEMEHTOB.
5."3mepenue BeInunHbI CONPOTUBIIEHUA. MOHTaX M MaiiKka pe3ucTOpOB Ha
nevaTHyto iary cornacHo cranaapty OCT 2105-89.
6.BpImosiHeHNE TECTUPOBAHUS KOHACHCATOPOB, JUO/I0B M TPAH3UCTOPOB.
7.Y cTaHOBKA paJuo3JIEMEHTOB Ha IIEYaTHYIO IIJIaTy COIVIACHO OTPACIEBBIM
CTaHJIapTaM.
8.KoHcTpykTopckas pazpaboTka HUPPOBBIX YCTPOUCTB, BHIIOJTHEHUE CXEMbI
ANEKTPUYECKON MPUHIUITHAIIBHOM, IEPEYHS 2JIEMEHTOB K HEH.
9.BrInonHeHne yepTeka nevaTHol miaTel 1(pPOBOTo yCTPOUCTBA.
10.Accnenoranne normueckux cxem 1, HE, NJIN, NJIN-HE, U-HE na
nabopaTopHoii ycranoBke «LludpoBas cxemoTexHuka. ba3oBble JOrHyecKre IEeMEHThI
11.HUccnenoBanne paboTsl M(POBOTO KOMIIapaTopa Ha Jab0OpaTOPHOI YCTaHOBKE
«udposas cxemorexnuka. KoMOMHaIMOHHBIE YCTPOICTBA »
12.HccnenoBanue paboThl Aemmdparopa Ha JIa00OpaTOPHOU YCTaHOBKE
«udposas cxemorexnuka. KoMOMHaIIMOHHBIE yCTPOICTBA »
13. Tloctpoenne u uccinenoBanue mudparopa, mocrpoerHoro B 6asuce NJIN -
HE, ¢ nomomsto nporpammsl Electronics Workbench
14. Tloctpoenue u uccienoBanue ImmdpaTopa, MocTpoeHHoro B Oaszuce U, c
nomotsio nporpamMmel Electronics Workbench
15. Tloctpoenne u wuccienoBanue aemudparopoB B mporpamme Electronics
Workbench
16. UccnenoBanmne (GyHKIIMOHUPOBAHUS MU(PPO-aHATOTOBOTO TIPeoOpa3oBaTes ¢
nomotsio mporpamMmel Electronics Workbench
17. UccnenoBanune (HyHKIIMOHUPOBAHUS aHATIOTO-IIU(GPOBOTO Tpeodpa3zoBaTes ¢
nomotisio nporpamMmel Electronics Workbench
18. Odpopmienue otueTta. Yyactue B 3a4eT - KOH(GEpPEHIIUHU M0 y4eOHOM MpaKkTHKe

Paszpnen IIM 2. IIpoekTpoBaHue Hu(pPOBBIX YCTPOUCTB
MK 2. [IpoexktupoBaHue HUPPOBBIX YCTPOUCTB
Tewma 2.1. OcroBHble nouATHA [JJOY. JlokymMeHTHpOBaHKE
Tema 2.2. ®opmyisip-obpasen. PekBU3UTHI 1 OJIaHKH
Tewma 2.3. IlpaBuna opopmiieHHs] OCHOBHBIX BHIOB JIOKYMEHTOB
Tema 2.4. MHpOpMaLIMOHHO-CIIPaBOYHAs paboTa ¢ JOKYMEHTaMH
Tema 2.5. JloroBopHO-IIpaBOBOBas JOKyMeHTalus./JOKyMEHTbl IO JIMYHOMY
COCTaBy
Tewma 2.6. OcHOBBI IPOEKTUPOBAHUS HU(POBBIX YCTPOICTB
Tema 2.7. KoHCTpyKTOpCKasi JOKYMEHTALS
Tema 2.8. MonynbHbIN npuHIUI KOHCTpyrpoBanus CBT
Tema 2.9. KoHCTpyKIMs y3/I0B Ha NI€YaTHBIX IJIaTax
Tema 2.10. O0masa komnoHoBka CBT
Tema 2.11. O0ecnieuenne 3amuthl CBT oT BHEIHUX BO3AEHCTBUIA
Tema 2.12. HanexHocTh TUGPOBBIX YCTPOUCTB



Tema 2.13. ApromaTtu3zanus npoexkrtuposanus CBT

Tema 2.14. Texnonorunueckue mpoueccs! mponssoacrsa CBT
Tema 2.15. Texnonoruueckast JOKyMeHTaIUsS

Tema 2.16. TexHOIOTHS U3rOTOBICHUS IEYATHBIX TIAT

Tema 2.17. Coopounoe npoussoactso CBT

Tema 2.18. ABToOMaTH3a1IUs MPOU3BOJICTBEHHBIX MPOIECCOB
Tema 2.19. Konrpons u ucneitanus CBT

Y4yeOHas npakTHKa

1. IlpoBeneHwe WHCTpyKTaka IO TEeXHHKe Oe3omacHOCTH. (O3HAKOMIIEHHE C
IUTAHOM NPOBEACHHUS NpakTUKU. [lonyuenue 3agannii 1o TeMaTHKE.

2. Pa3paboTka TEXHHYECKOTO 3a/laHusi Ha MPOEKTHpPOBaHUE YCTPOICTBa.
OdopmiieHre TEXHUYECKOTO 3a/1aHusl B cOOTBETCTBUU ¢ TpeboBanusimu 'OCT.

3. Axamu3 TpeOoBaHMM K ycTpoWcTBY. Pa3zpaboTka 3CKHM3HOrO NpOEKTa
ycTpoiicTBa. Pa3paboTka 3cKku3a cXeMbl YCTPOMCTBA.

4. BbInonHeHWE >SIEKTPUYECKONM NPUHIMIIMAIBHOW CXEMbl YCTPOMCTBA B
nporpamme KOMITAC-3D B cootBercTBuH ¢ TpeboBanusimu ['OCT.

5. Coznanue OUONMMOTEK KOMIIOHEHTOB B MakKeTe MPUKIAIHBIX Mporpamm Altium
Designer.

6. Co3manue »IEKTPUYECKON MPUHUUINHAIBHON CXEMbl B MAaKETe MPHUKIIATHBIX
nporpamm Altium Designer.

7. Pa3zpaboTka TOIOJIOTMM TEYaTHOW IUIaThl B MakKeTe MPUKIIAJHBIX MPOrpamm
Altium Designer.

8. Odopmienne ueprexxka medaTHod maTel B mporpamme KOMIIAC-3D B
cootBeTcTBUH ¢ TpeboBanusmMu ['OCT.

9. Odopmnenune cO0poUHOTO UepTeka rmeyaTHoro ysia B mporpamme KOMITAC-
3D B cootBercTBHU ¢ TpeboBanusmu 'OCT.

10. OneHka kayecTBa U HaJIG)KHOCTH YCTPOMCTBA. PacueT OCHOBHBIX MOKa3aTenen
HaJIe’)KHOCTH yCTPOMCTBA.

11. BemonHenue omnucaHust paOOThl yCTpoWcTBa B (opMe NOSICHUTEIbHON
3anmucku B cooTBeTcTBUU c TpeboBanusmu ['OCT. Brimonnenue crnenudukanuu K
ycrporictBy B mporpamme KOMITAC-3D B cootBetcTBuu ¢ TpeboBanusmu ['OCT.

12. Oopmiienue oTuera. YdacTie B 3a4eT - KOH(PEPEHIUH 110 YUeOHOH MpakTHKe

Pazgen IIM 3. U3yyeHne HOPMATHMBHO-TEXHHYECKOH JOKYMEHTALMH B 00J1aCTH
HH(pOPMALMOHHBIX TEXHOJIOTHH
MK 3. TeXxHUKO-3KOHOMHYECKOe 000CHOBaHHE Pa3pabOTKH U(POBBIX YCTPOICTB
Tema 3.1. HopmupoBanue u oruiata Tpyaa nmpu pa3paboTke 1 U3rOTOBICHUH
U(PPOBBIX YCTPOUCTB
Tema 3.2. Uznepxku rpu pa3paboTKe U U3rOTOBJIEHUHU IIU(PPOBBIX yCTPOUCTB
Tema 3.3. [nanupoBaHue ONMBITHO-KOHCTPYKTOPCKUX padoT
Tema 3.4. TeXHUKO-2KOHOMUYECKHE MTOKa3aTeau pa3pabOTKU U U3TOTOBJICHUS
U(PPOBBIX YCTPOUCTB
Tema 3.5 KoHcTpyKkTOpCKas TOKyMEHTalUs, HCIIOIb3yeMas PU MPOEKTUPOBAHUHT
U(PPOBBIX YCTPOUCTB
Tema 3.6 Pa3zpaboTka TIPOCKTHOM JOKYMEHTAIlMH C  HWCIOJIb30BAaHUEM
COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJOTHH MPpU pa3paboTKe HU(POBBIX YCTPOICTB



	Тема 3.3. Планирование опытно-конструкторских работ

