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1. OBIIASL XAPAKTEPUCTHUKA PABOYEM IPOIPAMMBI IIPO®ECCHUOHAJIBHOI'O
MOJYJISI «IIM.03 IPOEKTUPOBAHUE DJIEKTPOHHBIX IPUBOPOB U YCTPOMCTB HA
OCHOBE IIEYATHOI'O MOHTAXKA»

1.1. Ienv u nnanupyemole pe3yibmamol 0C60CHUA NPOPECCUOHATLHO20 MOOYIIA

B pesynbrate wm3ydeHHs NPOPECCHOHAITLHOTO MOAYJS CTYACHT JOJDKEH OCBOWUTH OCHOBHOM BHJT
nesTelbHOCTH «[IpoeKTHpOBaHKE ICKTPOHHBIX MPHUOOPOB U YCTPOKUCTB HA OCHOBE TIEUATHOT'O MOHTAXKA)

" COOTBCTCTBYIOIIIHUEC EMY O6H_II/IC KOMIICTCHIINH U HpO(i)CCCI/IOHaIIBHBIe KOMIICTCHIIM M

1.1.1. IlepedyeHpb 0OIIMX KOMITCTEHITHIA

Koa HaumeHoBaHue 001IUX KOMIIETEHIHA

OK 01 BribupaTh ciocoOb! pemeHus 3a1ad mpoGeCcCHOHATEHON NeITeTbHOCTH, TPUMEHUTEIIBHO K
Pa3TUYHBIM KOHTCKCTAM.

OK 02 OcCymiecTBIATh IMOWUCK, aHAIW3 M WHTEPIPETANUI0O WHPOpPMAIMH, HEOOXOAUMOW Ui
BBITIOJTHEHHUS 33729 PO ECCHOHAIBHOM NeSTeNbHOCTH.

OK 03 IImaHupoBaTh M PEATM30BBIBATh COOCTBEHHOE MPOQECCHOHATHLHOE W TUTHOCTHOE PA3BUTHE.

OK 04 PaGotaTts B KOJUICKTHBE M KoMmaHze, 3(PGEKTHBHO B3aMMOJEHCTBOBATH C KOJUIETAMHU,
PYKOBOJICTBOM, KITHCHTaMH.

OK 05 OcCyIIecTBIATh YCTHYI0 W NHCBMEHHYI0 KOMMYHHKAIMIO Ha TOCYAapCTBEHHOM S3BIKE C
Y49eTOM 0COOEHHOCTEH COIMAIbHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 06 IIposBASATE TpakHaHCKO-TIATPUOTHYECKYIO IO3HITHIO, JIEMOHCTPHUPOBATH OCO3HAHHOE
MOBEJICHUE Ha OCHOBE O0IIEUEIOBEUECKIX IIEHHOCTEH.

OK 07 ConelicTBOBaTh COXPaHEHHIO OKPYKAIOMIEH Cpeabl, pecypcocOepekeHro, 3P (GeKTHBHO
JICUCTBOBATh B UPE3BbIYAHBIX CUTYaLIHSIX.

OK 08 Hcmonr30Bath cpeAcTBa (GU3MUCSCKON KYJIBTYPHI IJISI COXPAHCHUS M YKPCIIICHUS 3I0POBHS B
nporuecce NPo(EeCCHOHATBHOW JESITENbHOCTH M MOJACPKAaHHE HEOOXOOUMOTO YpPOBHS
(hU3NIECKOM OJATrOTOBICHHOCTH.

OK 09 Hcnonb30BaTh HHGOPMAIIMOHHBIC TEXHOIOTHH B IPOGECCHOHAIBHOM IeSTEIbHOCTH.

OK 10 ITonp30BaThes MpodeccHoHaabHON TOKYMEHTAI[MeH Ha TOCYJapCTBEHHOM M HHOCTPaHHOM

SI3BIKE.

1.1.2. [lepeyenn nmpodecCHOHATBHBIX KOMIETEHITUIH

Kon HaumeHoBaHMe BUIOB JesITeILHOCTU U NPO¢eCCHOHAIBHBIX KOMIIETEHIMIT

B/ 3 [IpoexTrpoBaHme ICKTPOHHBIX MPHOOPOB M YCTPOHUCTB HA OCHOBE ITEYATHOTO MOHTaXa

TIK 3.1. PazpabaTbiBaTh CTpYKTypHBIE, (QYHKIMOHATIbHBIE W MPUHLIUIHAIBHBIE CXEMBl TPOCTEHIIINX
AJIEKTPOHHBIX NPHOOPOB U YCTPOHCTB.

IIK 3.2 Pa3pabareiBaTh ~ IPOEKTHO-KOHCTPYKTOPCKYIO  JMOKYMEHTAITMIO  TIEYaTHBIX  Y3JIOB
NIEKTPOHHBIX NPHUOOPOB U YCTPOHCTB U MUKPOCOOPOK CpeiHel CII0KHOCTH

[IK 3.3. BEImonHATE OLEHKY KadecTBa pa3palOTKH (IIPOEKTHPOBAHMS) DIEKTPOHHBIX MPHOOPOB U

YCTPOﬁCTB Ha OCHOBC IICYAaTHOI'O MOHTAaXXa

1.1.3 B pe3ynbTare ocBoeHHs MPO(HEeCCHOHATHLHOTO MO CTYICHT JIOJDKEH:

Nwmets

- IPOBCACHUS aHalin3a CTPYKTYPHbBIX, (byHKLII/IOHaJ'IBHBIX 1 IPpUHIHUIIUATIBHBIX CXEM

HpaKTI/I‘leCKI/Iﬁ HpOCTCfIH.IHX QJICKTPOHHBIX yCTpOﬁCTB IIYTEM COIIOCTABJICHUSA PA3JIMYHBIX BAPUAHTOB,

OIIBIT:

- pa3pabOoTKH JEKTPUUECKUX MPUHINIHAIBHBIX CXEM Ha OCHOBE COBPEMEHHOMN
3JIEMEHTHOM 0a3bl C YIETOM TEXHHYECCKUX TPeOOBaHUN K pa3padaTsiBaeMOMY
YCTpPOWCTBY;

- MOJIETTUPOBAHUS DIEKTPUIECKUX CXEM C FICTIOIb30BAHUEM MTAKETOB MPUKIIATHBIX
porpamm;

- pa3paboTKu 1 OPOPMIICHHUS MPOCKTHO-KOHCTPYKTOPCKOM TOKYMEHTAIINH Ha
JJICKTPOHHBIC YCTPOMCTBA, BHIITOJIHEHHBIC HA OCHOBE MEYATHBIX IUIAT U MUKPOCOOPOK B




cootBerctBuu ¢ ECK/I.

- IpOBEIEHUsIaHATTN3a TEXHNYECKOTO 33IaHNs IPY IPOSKTUPOBAHUH IEKTPOHHBIX
YCTPOMCTBA;

- pa3pabOTKU KOHCTPYKIIUHU 3JEKTPOHHBIX YCTPOMCTB C YYETOM BO3/ICHCTBYSI BHEIITHIX
(hakTOpOB;

- MPUMEHEHUSI aBTOMAaTU3WPOBAHHBIX METO/IOB IIPOSKTHPOBAHMS MTEYATHBIX TIIAT;

- pa3pabOTKHU CTPYKTYPHBIX, (PYHKIIMOHABHBIX 3JICKTPHYSCKUX MPUHIUTHAIBHBIX CXEM
HAa OCHOBE aHAJIM3a COBPEMEHHOMN 3JIEMEHTHOH 0a3bl ¢ yU4ETOM TEXHUIECKIX
TpeOOBaHMI K pa3padaTEIBACMOMY YCTPOUCTRY;

- pa3pabOTKHU MPOEKTHO-KOHCTPYKTOPCKOHN TOKYMEHTAIIMH MTEYaTHBIX Y3JI0B
ANIEKTPOHHBIX TPUOOPOB M YCTPONUCTB M MUKPOCOOPOK CPEHEH CII0KHOCTH;

- OIIEHKH Ka4eCTBa pa3pabOTKH (MIPOEKTUPOBAHMS ) SJICKTPOHHBIX IPHOOPOB U
YCTPOMCTB HAa OCHOBE MTEYaTHOTO MOHTaXKa

YMeTh: - OCYIIECTBIIATH COOpP M aHATN3 UCXOIHBIX JAHHBIX JIJISl BBIOOpa CTPYKTYPHBIX,
(YHKIIMOHATBHBIX M MPUHIUITHATBEHBIX CXEM;
- MOAOUPATH DIIEMEHTHYIO 0a3yIpu pa3paboTKe MPUHIUITUAIBHBIX CXEM AJIEKTPOHHBIX
YCTPOWMCTB C YYETOM TPEOOBAHUI TEXHHUYESCKOTO 3a/IaHUS;
- OIHCHIBATh PabOTy MPOEKTUPYEMBIX YCTPONCTB HA OCHOBE aHAIH3a DIEKTPUIECKHUX,
(YHKIIMOHAIBHBIX M CTPYKTYPHBIX CXEM;
- BBITIOJTHATH YEPTEKHU CTPYKTYPHBIX M ANEKTPUICCKUX TPUHITUITHATBHBIX CXEM;
- MPUMEHSTDH MAKETHI MPUKIATHBIX TPOTPaMM JIJIsI MOACTUPOBAHUS IIEKTPUIECKIX
CXeM;
- 0OpMIISITh KOHCTPYKTOPCKYIO TOKYMEHTAIUIO Ha OJTHOCTOPOHHUE U JIBYCTOPOHHUE
MIEYATHBIC TIIATHI,
- MPUMEHSTHh aBTOMATU3UPOBAHHBIE METO/IBI Pa3padOTKH KOHCTPYKTOPCKOM
JIOKYMCHTAITVH;
- OCYIIECTBIIATH COOP M aHAJTN3 UCXOMHBIX JIAHHBIX JIJISl BBIOOpa CTPYKTYPHBIX,
(YHKIIMOHANBHBIX M MPUHIUITUAIBHBIX CXEM MPOSKTHPOBAHUS JIETaJIeH, Y3JI0B 1
YCTPOMCTB PATNOTEXHIUUECKUX CHCTEM;
- MOAOUPATH DIIEMEHTHYIO 0a3y TpH pa3paboTKe MPUHIMITHATBHBIX CXEM JIEKTPOHHBIX
YCTPOKCTB C yU4ETOM TPEOOBAHMI TEXHUIECKOTO 3aJaHVI;
- BBITIOJTHATH HECIIOKHBIE PACYEThl OCHOBHBIX TEXHUYECKHX ITOKa3aTesIei MPOCTeHIITNX
MPOEKTUPYEMBIX 3JICKTPOHHBIX MPHUOOPOB U YCTPOUCTB;
- MPOBOJUTH aHAIH3 PabOTHI pa3pabaThIBAEMOMN CXEMBI JIEKTPUICCKOMN
MIPUHLUTHAIBHON IEKTPOHHBIX IPUOOPOB U YCTPONCTB B MPOTPaMMe
CXEMOTEXHUYIECKOTO MOJIEIINPOBAHUS;
- MPOBOJIUTH aHAIM3 TEXHUYCCKOTO 3aJJAHUS Ha TPOSKTUPOBAHKE FIEKTPOHHOTO
YCTpOICTBA HA OCHOBE MT€YaTHOTO MOHTAXa;
- YUTATh MPUHLIUITHAIBHBIE CXeMBI DJIEKTPOHHBIX YCTPOWCTB;
- MPOBOJUTH KOHCTPYKTUBHBIN aHAIIN3 DIIEMEHTHOHN 0as3bl;
-BBIOUPATH KJIACC TOYHOCTH M IIar KOOPAWHATHOW CETKH Ha OCHOBE aHajm3a
TEXHHYECKOTO 3a/IaHus;
- BBIOMPATh M PACCUUTHIBATHIJIEMEHTHI TICUATHOTO PUCYHKA;
- KOMITOHOBAaTh ¥ pa3MelIaTh JIEKTPOPAJIUOIIECMEHTHI Ha TICYaTHYIO TUIATY,
- BBITIOJTHATH pacdeT KOHCTPYKTUBHBIX TIOKa3aTelNeil 3J1eKTPOHHOTO YCTPOICTBA,
- BBITIONTHATH pacdyeT KOMIIOHOBOYHBIX XapaKTEPUCTHK AIIEKTPOHHOTO YCTPOMCTBA;
- BBITIOJTHSATH PACUYeTradapUTHBIX pa3MEPOB MEYATHOM TUTATHI AJIEKTPOHHOTO YCTPOICTBA;
- BBIOMPATh THIIOPAa3MEphI IEYaTHBIX IIIAT.
- BBIOMPATh CIIOCOOBI KPETUICHHUS U 3aIUTHI POCKTHPYEMOTO 3JIEKTPOHHOTO
YCTPOMCTBA OT BIUSHUS BHEIIIHUX BO3JCHCTBUM;
- BBITIOJTHATH TPACCHPOBKY MPOBOJIHUKOB TICUATHON TUIATHL;
- pa3pabaThIBaTh YSPTESKH MTEUATHBIX TUTAT B MTAKeTe MPUKIATHBIX porpamm CAITP
- MPOBOJIUTH aHAJIN3 KOHCTPYKTHUBHBIX IMOKA3aTEICH TEXHOIOTUIHOCTH

3HATE: - MOCJICJIOBATEIHHOCTh B3aUMOJICHCTBHS YacTel CXeM;

- OCHOBHBIE MTPUHIUITBIPAOOTHI MUPPOBBIX U AHAIOTOBBIX CXEM;
- (DyHKIIMOHAJIbHOE HA3HAUCHHE 3JIEMEHTOB CXEM;




- COBPEMEHHYIO3JIEMEHTHY0 033y CXEMOTEXHIUUECKOTO MOACITUPOBAHMUSI SICKTPOHHBIX
MPHUOOPOB M YCTPOKHCTB;

- MPOTPAMMBI CXEMOTEXHUYECKOTO MOJICITHMPOBAHHS HICKTPOHHBIX IPUOOPOB U
YCTPOWCTB;

- OCHOBHBIC TToJ10KeHUs ['ocymapcTBennoi cuctemsl crangaptusaruu (I'CC);

- OCHOBHBIC ITOJIOKEHUSCTUHON CUCTEMBI KOHCTpyKTOpckor nokymentanuu (ECKJI);
- ICHCTBYIONINE HOPMATUBHBIC TPSOOBAHUS U TOCYAAPCTBCHHBIC CTAaHAAPTHI;

- KOMIUIEKTHOCTh KOHCTPYKTOPCKHX JIOKYMEHTOB Ha y3JIbI M OJIOKH, BHITTOJTHCHHBIC HA
MEYaTHBIX TUIATaxX;

- aBTOMaTH3UPOBAHHBIE METO/IBI pa3pabOTKU KOHCTPYKTOPCKOM TOKYMEHTAIIHH;

- OCHOBHI CXEMOTCXHHKW;

- COBPEMEHHYIO 3JIEMEHTHYIO 0a3y 3JIeKTPOHHBIX YCTPOWCTB;

- OCHOBBI PUHIIAIIOB IPOEKTUPOBAHMS MEYATHOTO MOHTAXKa;

- MOCJICIOBATEIBHOCTH MPOLIEAYP MPOSKTHPOBAHUS TPUMEHSIEMBIX TPHU pa3paboTKe
MEYATHBIX TUIAT 3JEKTPOHHBIX YCTPOUCTB;

- 9Tamnbl IPOEKTUPOBAHUS IJIEKTPOHHBIX YCTPOUCTB;

- cTaguu pa3pabOTKH KOHCTPYKTOPCKOHM TOKYMEHTAIHH;

- CPaBHUTEIBHBIC XaPaKTEPUCTUKE Pa3IUYHBIX KOHCTPYKIIUN NIEUYaTHBIX ILIAT;,

- (haKTOPBI, BIUSIONINE HA KAYECTBO MPOCKTUPOBAHUS IMEYATHBIX ILIAT;

- MPU3HAKY KBATM(UKAIIUY ITEYATHBIX TUIAT;

- OCHOBHBIC CBOMCTBAa MaTepUalIOB TEUATHBIX ILIAT;

- OCHOBHBI€ MTPHUKJIaIHBIE IPOTPAMMBI aBTOMAaTH3MPOBAHHOTO MPOEKTUPOBAHUS U UX
HA3HAYEHUS;

- TUNOBOH TEXHOJOTHYSCKUH MPOIIECC U €T0 COCTABIISIONINE;

- OCHOBBI POEKTHPOBAHUSA TEXHOJIOTUIECKOT0 MIPOIIecca;

- 0COOEHHOCTH MPOU3BOICTBA MIEKTPOHHBIX TPUOOPOB U YCTPOKHCTB;

- CITOCOOBI OTHMCAHUS TEXHOJIOTHYECKOTO MPOIIecca;

- TEXHOJIOTHYECKUE TPOIIECCHI MPOU3BOICTBA MMEYATHBIX TIAT, HHTETPAITBHBIX
MHKPOCXEM B MHKPOCOOPOK;

- METOJIbl aBTOMATH3UPOBAHHOTO MpOoeKTHpoBaHwus D[InY;

- METOJBI OLICHKH KauecTBa MpoekTupoBanus IIunyY

1.3. KoinyecTBO 4acoB, 0OTBOJJUMOE HA 0CBOEHHE NMPO(eCCHOHATBLHOI0 MOTYJIs
Bcero wacos - 960

M3 uux Ha ocBoenne MJIK - 628,

Ha TIPAKTUKHA - 216

caMmocTosiTelIbHas paboTa — 84.




2. CTpyKTypa u coep:kaHue Npo¢ecCHOHATLHOT0 MOTYJIA
2.1. CTpykTypa npodeccuioHAIbLHOT0 MOXYJIsA

O06beM MpodecCHOHATBHOTO MOIYJIA, Hac.
Kot CymmapHbIi
npo(ecCUOHANEH HauMeHOBaHUS pa3/enoB 00beM Ooyuerue nOBAfan‘i - Ipaxmuxu Ciﬁgi‘;ﬂ
BIX 00X podeccCHOHATEHOTO MOTYJIS Harpy3KH, 1
KOMIIETEHIHI yac. Beero ;IESSE?;:E:;;; Ky;):gf;lx VueGHas ITpou3BOACTBEHHASL pabota
3aHITHIHA (IpoeKToB)
[IK 3.1 Pazpen 1. CxemoTexHH4IeCcKOE
OK 01-10 TIPOCKTUPOBAHUEC 252 277 100 ) ) 16
JJIEKTPOHHBIX PHOOPOB U
YCTPOUCTB
[K3.2-33 Pasznen 2. - -
OKO01-10 OCHOBBI ITPOEKTUPOBAHUS 484 406 160 30 68
JJIEKTPOHHBIX PHOOPOB U
YCTPOMCTB Ha OCHOBE
MEYaTHOTO MOHTAXa
K 3.1-33 [IponsBoacTBeHHAS
OK01-10 mpakTHKa (1o mpoduIro 216 216
CIIELUATIBHOCTH ), YaCOB
(KOHLIEHTPUPOBaHHAs)
TIPaKTHKA)
IIpomexyTouHas 16
aTTecranus (3K3aMeH)
Bcero: 960 628 | 270 | 30 | 216 84




2.2. TemaTu4ecKHii IUIaH U cofiep:kaHue NpodeccuoHaabLHOro MoayJsi (IIM)

HaumeHoBaHue pa3aesioB
¥ TeM Npo(ecCHOHATBHOTO

Copepxanne yueO0HOro MaTepHaJia, JJabopaTopHbie padoThl M MPAKTHYECKHE 3aHATHS,
BHeayAUTOPHAs (caMOCTOsITeIbHAsT) yueOHas padoTa o0y4aronuxcs, Kypcopas padora

monyas (ITM), (mpoekT) (ecjiu MpeaycMOTPEeHbI) O0BbeM yacoB
MEKIUCHMIVIMHAPHBIX
kypcos (MJIK)
1 2 3

MJIK 03.01 CxemoTeXHUYeCKO€e NPOEKTHPOBAHNE 3JIeKTPOHHBIX MPHOOPOB U YCTPOMCTB 252
Conep:xanue 108

Tema 1.1. [{uoasl u 1.Buapl ¥ TUIIBI SIACKTPUUECKUX CXEM. 8

JTIMOJTHBIC CXEMBI
2.Ha3HaueHue CTPYKTYPHBIX, PYHKIIMOHATBHBIX W MPUHIUITHAILHBIX cXeM. [[paBuiia uTeHus 6
ANEKTPUIECKUX NPUHIUIHATBHBIX cxeM. [IpaBuiia coCTaBIeHUS TMEKTPHUCCKUX CXEM.
3.I'paduueckoe 0003HaueHue coeauneHuit. YI'O nuHuu rpymnnoBoi cesa3u. CrenuaibHbIe
ob6o3naueHns coenuaeHM. YI'O 21eMeHTOB cxeM. DiaeMeHTHas 6a3a COBPEMEHHBIX JICKTPOHHBIX 6
YCTPOMCTB.
4. Jlnonet v ctabunutpoHsl. HazHavueHre THOI0B U cTa0WIUTPOHOB. [IpuHImnm paboTel n1uona. 8
5.0OHOMOTYTIEPUOHBIC ¥ JIBYXTIOTYIIEPHOIHBIC CXEMBI BHIPSMUTEICH. 6
6. lnoaneie orpanuuutend. [IpuHIun paboThl AMOAHOTO OTPAHUYUTEINS ITOCIIEA0BATEIIEHOTO THTIA.
JnoHbIe OrpaHUYHUTENH MTOCTIEA0BATENIEHOTO THIIA C HYJIEBBIM TOPOTOM OT PAaHHUYCHHSL. 8
OrpaHu4UTENH MOCIEA0BATEIILHOTO THIIA ¢ HEHYJIEBBIM TOPOTOM OTPaHHUYCHUS
7.IlapannensHbie AUOAHBIC OrpaHUUUTENd. [IpuHIUT paboThl OrpaHUIHTEINS TAPAJUICITLHOTO THIIA.
OrpaHuyuuTeh C HYJIEBBIM IIOPOTOM OrpaHndeHus1. OTpaHuIHuTeNh ¢ GUKCHPOBAHHBIM IIOPOTOM 8
orpanyeHus. MoenupoBaHne CXeM OTpaHUIHTENeH NapauieIbHOTO THIIA
8.0rpaHnuuTeM UMITYIHCOB Ha cTa0mIuTpoHe. [IprHIMT paboThl CXeM OrpaHHYUTENCH Ha 6
CTaOMIINTPOHAX.
9.IlocnenoBarensHOE | MMapalIeIbHOE BKIIOUCHHE cTa0mmuTpoHa. [lopor ctabunmzanuu. Monenu
CTaOMIMTPOHOB. MOETTUPOBAHUE CXEMBI OTPAHUIUTEIS Ha CTAOMIUTpOoHE. OCITUIIOTpaMMEBI 8
BXOJTHBIX M BBIXOJIHBIX HANPSHKCHUN TIPU MOJICITUPOBAHUU CXEM.
10.®@opmupoBarenn uMitysscoB. O0mue ceenenus. JuddepeHnupyronye 1 UHTETPUPYIONTUE ST . 6

Juddepennupoanne pearbHBIX TPIMOYTOIBHBIX UMITYJIbCOB. Y ciioBre audHepeHIIMpoBaHMsL.




11.MlHTerprpoBaHue OJUHOYHBIX UMITYJILCOB. Y CIIOBUE HHTETpUpOBaHUs. CXEeMbl U3MEPEHUN.
CxeMsl U1 MOAETIMPOBAHUS

TemaTuka 1a00paTOPHBIX PAGOT U MPAKTHYECKUX 3AHITHIT

1.MccrenoBanme THOIHBIX OTPAHUYUTENICH ITOCIISI0BATSILHOTO THIIA

2.I/ICCHGI[OB3HI/I€ JHUOJHBIX OFpaHH‘lHTeﬂeﬁ HapaJlyICJIbHOI'O TUIIA

3.HccnenoBanue orpaHu4MTENICH Ha CTAOMIMTPOHAX

4. VccnemoBanne nepexoaHbIxX nporeccoB B RC -memsix

5.MccnenoBanre BIMSIHASA NEPEXOJHBIX MMPOILIECCOB HA (JOPMY MPSIMOYTOIBHBIX UMITYJIHCOB

Tema 1.2. TpaH3zucropsl u
TPaH3UCTOPHBIE CXEMBI

Conep:xaHue

1.Tpan3zucropsl. HazHaueHne u mpuHIMI PabOTHI OUTIONSPHOTO TpaH3UCTOpa. CXeMbl BKITFOUCHHUS
OMTIONIIPHOTO TPAH3UCTOPA.

2. Cxema OZHOKACKaHOTO TPAaH3UCTOPHOTro ycunuTensi. Ha3HaueHne 21eMeHTOB CXEMBI.

3.Kitoun Ha OUIONSIpHBIX TpaH3ucTopax. KimoueBoit kackan. PesxxuMbl paboThI TpaH3UCTOPA B
KJII04eBoM Kackazne. CTalmoHapHble npoliecchl kitoua. [lepexoaHbie mpolecch B KIIIOYE.
VYBenauueHue ObICTPOACHCTBYS KITI0Ya

4. DOMHUTTEPHBINA MTOBTOpUTENH. CXeMa SMUTTEPHOTO IMTOBTOPUTENS Ha TpaH3ucTope. [IpuHIUm paboTs
SMUTTEPHOTO MOBTOPHUTENS. DMUTTEPHBIH MOBTOPHUTEND IIPU UMITYJILCHOM BO3CHCTBUY.
MonenpoBaHie SMUTTEPHOTO TOBTOPUTEIISL.

TemaTuKa 1a00paTOPHBIX PAGOT M MPAKTHYECKHX 3aHITHIT

1.MccaenoBaHue CBOMCTB OMITOISIPHOTO TPaH3MCTOpA

2.MccrnenoBanue pabOThl yCHITUTEIHLHOTO Kackasa

3.UccnenoBanue paboThl TPaH3UCTOPA B KIIIOYEBOM PEIKUME

4.I/ICCHGI[OB3HI/IC OMUTTCPHOI'O NOBTOPUTCJIA HA TPAH3UCTOPC

Tema 1.3.I'eneparopsl
MPSIMOYTONILHBIX U
MUI000Pa3HBIX UMITYJIECOB

Conep:xaHue

1.'enepaTopbl NPSIMOYTOJILHBIX HMITYJILCOB. TPaH3UCTOPHBIC MYJIETUBHOpaTOpbl. OCHOBHAS
cxeMa MyJbTHBHOpaTOpa B aBTOKOJIeOaTeIbHOM pexnMe. Pu3ndecKue mpoueccsl B
MyJabTHBHOpaTope. @opmupoBanue ppoHTa UMITyasca. DopMUpoBaHUE MIIOCKOW BEPIIMHBI
umnyisca. DopmupoBanue cpesa nMirynbca. OCHOBHBIE TapaMETPhI KOJIeOaHHH.

2.I'eHepaTopbl NHI000pa3HBIX MMITYJIbCOB. O0mIHME cBeAeHNS. | eHepaToph! INHEHHO
n3mMenstromerocst Hanpspkenust (IJIMH). [Mpocreiimas cxema ['JIMH.

3. Tpurrepbl. CHMMETPHYHBII TPUTTEP C BHEIIHUM cMeleHrneM. CxeMa CHMMETPUYHOTO TPUITEpa.
Ipunnun pabotsl cxembl. HecummeTpuunbii Tpurrep (tpurrep IlImurra). OcoOeHHOCTH pabOThI
tpurrepa [lImurra. Cxema Tpurrepa. MonenupoBanue cxemsl Tpurrepa llIMurra




TemaTnka 1a00paTOPHBIX Pa00T U NPAKTHYECKUX 3aHATHH

1.HccnenoBanne CHMMETPHYHOTO MYJIBTHBHOPATOPA, paO0TAIONIETO B aBTOKOJIEOATEIHHOM PEXKIME

2.UccnenoBanne paboThl MyJIbTUBUOPATOPA B JKAYIIEM PEKUME

3.MccrenoBanue pabOThl CAMMETPHYHOTO TPHUTTEPA

4.I/ICCHCI[OB3HI/I€ HCCUMMCTPHUYHOT'O TPUITCPA

5.WccnenoBanue TCHCpATOpa JIMHEHHO HU3MCHAIOIICTOCA HAIIPAKCHUS

Tema 1.4. DIIeKTpOHHBIC
YCTpOICTBA HA
OTICPAITMOHHBIX YCHUITHTEISIX

Conep:xanue

1.Ctpykrypa OY. ®uzndeckuii CMBICT OCHOBHBIX ITapaMeTPOB OTICPAIMOHHOTO YCHIUTENsI. CXeMbI
M3MEPEHUS] OCHOBHBIX MapaMeTPOB OMEPANMOHHOTO YCHUIIHTEISL.

2 Jluonusie orpannunteny Ha OY. CxeMbl OIHOCTOPOHHETO U IBYXCTOPOHHETO OIpaHUYUTENEH Ha
OVY. MoaenupoBaHie OrpaHUYHUTEICH B mporpamme Multisim.

®dopmupoBaTenn uMITy IbcoB Ha OY. MuaTerpatops! u mudepentmaropsl Ha OY. MoaenupoBaHme
CXEM MHTErpaTopoB U TuddepeHnnaTopoB B mporpamme Multisim

['enepaTops! IMHENHHO M3MeHstonlerocst HanpsbkeHust Ha OY. Cxema reneparopa JIMH.

3.0cmmmmorpaMMBbl BXOJIHOTO 1 BEIXOAHOTO Hanpshkeruit [ JIH.

MynsTUBHOpATOp B aBTOKOJICOaTeabHOM pexkume Ha OY. MynbsTrrOparop Ha OY B xayiieM
pexume. MojenupoBaHue cxeM MyJIbTUBHOpaTopoB Ha OV B porpamme Multisim Kommaparop Ha
OY. Haznauenue xommaparop. [Ipuaiun padoTs! koMmmapaTopa Ha OY. MoaennpoBaHue cxem
koMmrirapatopoB Ha OV B mporpamme Multisim

TemaTnka 1a00paTOPHBIX Pa00T U NPAKTHYECKUX 3AHATHH

1.luoansie orpannuntenu Ha OY

2.DopmupoBatenu IMIyIsCcoB Ha OY

3.I'JIVH =Ha onepalimOHHOM YCHITUTEIIE

4 MynbTuBHOpATOp B aBTOKOJIEOATEIbHOM pexkume Ha OY

5.Komnapatop vHa OY

Tema 1.5.1ludpossie
YCTPOMCTBA 3JIEKTPOHHOU
TEXHUKHU

Conep:xanue

1.0cobeHHOCTH ITUPPOBBIX YCTPOHCTB. ITpuHIMn padoTh! IIU(PPOBLIX YCTPOHCTB.

2. Tpurrepsl Ha JOTHYECKUX deMeHTaX. AcHHXpOHHBIA RS-Tpurrep. Tabmua nCTHHHOCTH.
Cunxponssiii RS-tpurrep. OnHoctyneHuaTsiii CHHXpOHHBINH RS-Tpurrep. Tpurrep co cueTHbIM
3ammyckoM. (T-tpurrep). Tpurrep ¢ 3apepxkoii (D-tpurrep). JK-tpurrep

3.DopMupoOBaTENN UMITYJIHCOB Ha JIOTHIECKHX 3eMeHTax. PDopMUpOBaTENh HMITYJIHCOB C
unTerpupyomeit RC — nenpro. BpemeHHbIe TUarpaMMEI.

MynbTUBHOpATOP HA JTOTHYECKUX JIeMEHTaX. ABTOKOJIeOaTeIbHBIA My aIbTHBHOpaTop. XKymuit
MYJIETUBHOPATOP HA JJOTHYECKHUX DJICMEHTaX.




TemaTnka 1a00paTOPHBIX Pa00T U NPAKTHYECKUX 3aHATHH

1.DopMupoBaTEN UMITYJIHCOB Ha JIOTHYECKHX JIEMEHTaX

2.ccnenoBanrie MyapTHBHOpATOpa Ha JIOTHYECKUX AIIEMEHTAX

3.Cunxponusiii RS-tpurrep

NN [N

Tema 1.6.

Conep:xanue

—
=

VYerpoiictBa

1.Tunsl ycTpolcTB KOMOMHALIMOHHOTO THIIA.

o

KOMOMHAIIMOHHOT'O THIIA

2.MyJIbTHILUIEKCOP — OCHOBHBIC MTOHATHS. Y paBHCHHE MYJIbTHILIEKCOpa. Peanm3arnus 3aqanHom
(YHKIIMU ¢ TOMOIIBIO MYJIBTHIDIEKCOpa. McclieqoBanne MyJIbTHITIEKCOpa B mporpamme Multisim

3.CueT4HK - ocHOBHbIE OHATHSA. KpaTkue cBenenus us reopun. [lapameTpsl CHETUNKOB.
MogenupoBaHne c4eTYMKOB B mporpamme Multisim MccnenoBanue 31eKTpOHHBIX YCTPOHCTB
CMEIIaHHOr'0 THUIIA.

4 Jlenmdpatop — ocHoBHbIC moHsATH. [IpocTeitmas cxema nermdparopa. MccnenoBanue
MpUHIMIA PaOOTHI AemunpaTopa B OCHOBHOM pPeXUME B mporpamme Multisim

TemaTnka 1a00paTOPHBIX Pa00T U NPAKTHYECKUX 3AHATHH

1. UccnenoBanue pabotel aemmdparopa

2.MccnepoBanue paboOThl MyJIBTHIIIEKCOPA

3.MccrnenoBanue pabOTHl CUETUYHNKA

NS RN S RN SR \S)

CamocTosiTeIbHAs padoTa Npu U3ydeHuu pasaena 1.
1.I[ToaroToBKa COOOIICHMIA, TOKIAI0B, pedepaToB, KOMIBIOTEPHBIX IPE3CHTAITUH;
paboTa ¢ HHGOPMAITMOHHO-CIIPABOYHEIMY U UH(POPMAIIMOHHO-TIOUCKOBBIMUA CUCTEMaMHU.

Pa3znen moayis 2. OcHOBBI

OCKTHPOBAHUA JICKTPOHHBIX l'lpPlﬁOpOB n yCTpOﬁCTB HAa OCHOBC NCYATHOI'O MOHTAKa

484

Tema 2.1. OcHOBEHI Tporiecca
KOHCTPYHUPOBAHUS

Conep:xanue

12

I.KOHCprI/IpOBaHI/IC KaK 9aCTb NPOCKTUPOBAHUA. OCHOBHEIC TCPMUHLBI U OIIPCACIICHUA.
Texauyeckue TpeGOBaHI/IH, TCXHUYCCKHUC 3a1aHUA

2. Ctagnu miporiecca pa3paboTKH MPOSKTHO-KOHCTPYKTOPCKON JOKYMEHTAIIUN: CONEPKAaHUE HX
OCHOBHBIX 3TaIlOB.

Homenknatypa KOHCTPYKTOPCKHX JIOKYMEHTOB, pa3padaThIBaCMBbIX HA Pa3IMYHBIX ATarax
KOHCTPYHPOBaHUS

12

Tema 2.2.
Kiraccudukanmonasie
rpymmsl craamapToB B ECK/]

Conep:xanue

Knaccugukanuonnsie rpynmnst cranaaptoB B ECK/I
ConepxaHue CTaHIAPTOB B IPYIIIIE.
[opsimok o6o3nauenust ctangaptoB ECKJI no kBam(uKalMoOHHOMY NPHU3HAKY.




2. KOoHCTpYKIIMOHHBIE CUCTEMBI AJIEKTPOHHBIX cUCcTeM. [lapaMeTpbl KOHCTPYKITMOHHBIX CHCTEM U
YPOBHH HX pa3yKpYITHEHUS

Tema 2.3.IIpaBuna
odopmieHus rpahuIecKux U
TEKCTOBBIX
KOHCTPYKTOPCKHX
JIOKYMEHTOB

Conep:xanue

12

1.I'paduueckrie 1 TEKCTOBBIE KOHCTPYKTOPCKHE TOKYMEHTHL. IlepeueHb JOKyMEHTOB.
IIpaBuna opopMIeHHUS CTPYKTYPHBIX U DJIEKTPHUSCKUX MPHHIMITHAIBHEIX cxeM (D 1ud3).
Tpebopanus k opopmitenuto Ilepeuns snementor (I133).

[IpaBuna opopmienus yepTexkeil qetaneil: OAHOCTOPOHHEH U IByXCTOPOHHEH MeYaTHBIX IIAT
(OITIT u ATIIT). Jomycku. IllepoxoBaToCTh TOBEPXHOCTH,

IpyTHe AaHHbIe, HEOOXOANMBIE JITsl X U3TOTOBJICHHUS U KOHTPOJIS.

TpeboBanus k ohopmileHHIO criennUKANHA K COOPOYHOMY YEPTEKY.

PazpaboTka TexHHYeCKHX TpeOOBaHMI K YepTekaM MeYaTHBIX IJ1aT.3al0IHEHHEe OCHOBHOM
HaanmicH yeptexa. [IpaBuna opopmieHns cOOPOUYHBIX. YEPTEKEH Ha TEYATHYIO IJIaTy.

2.IlpaBuna odopMIlcHHS KOHCTPYKTOPCKOW JOKYMEHTAI[MH Ha MHUKPOCOOPKH

12

Tema 2.4.
ABTOMAaTH3HUPOBAHHBIE
METO/IbI Pa3paboOTKH
KOHCTPYKTOPCKOM
JIOKYMEHTAIU!

Conep:xanue

60

1.KoHcTpyKTOpCKast JOKyMEHTaLusl.

KoMmineKkTHOCTh KOHCTPYKTOPCKHUX JOKYMEHTOB. TeKcTOBbIe JOKyMeHThl. O003HaueHHS
nokymenToB. OcHOBHas Haanuch. [IpaBuna HaHeCeHHsI Ha YepTeKax Halmucel, TEXHUIECKUX
TpeOoBaHui U TaOMI. YepTexKu U3AEIHuN ¢ 3JISKTPOMOHTakoM. [IpaBuiia opopMIICHHS YepTexei
Ha neyatHyto wiaty. [IpaBuia opopmieHns: COOPOUHBIX YepTEeKEl Ha MeYaTHYIO TIIaTy.
Texunueckue TpedboBanus Ha nevaTHyIo miarty. [lpumepsr CAIIP mevaTHbIX muiaT.

2. I'padmueckuii penakrop AUTOCAD

Haznauenne nporpammel AUTOCAD. O6mue cBeneHus o mporpamme. 3airycK mIporpaMMEl.
I'maBHOE MeHI0. DkpaHHOE MeHIO. DaiilioBbIe onepanuu. PenaktnpoBanue 3€MEHTOB YepTexka.
Crupanue 00bpekToB. HacTnuHoe ynaneHue o0bekToB. [lepememienne oobexToB. KonupoBanue
00BEKTOB.

Bpamenne 00bekToB. 3epKabHOE 0TOOpakeHHE 0OBEKTOB.

MacmrabupoBaHue JIeMEeHTOB YepTeka. OTceueHue rpaduIeckiux 00beKTOB. Y IITHHEHUC
rpaduueckux 00bekToB. JleneHue o0bekTa Ha yactu. ConpspkeHne 00beKTOB. BeTaBka Oitoka
(hopMaTKH YepTeKa.

3.IIpaBuiia 3amoHEHNS] OCHOBHOM HaAMMCH yepTeka. CXeMbl AJIEKTPUUECKHE TPUHIUIHATIbHBIC.
PenaktupoBanue 31eKTpUUYECKUX MPUHIMNHANBHBIX cxeM B mporpamme AUTOCAD.




4.Yeprexu nevaTHbIX miat. M3o0paxenue Tomnonoruu B cinoe TOP. M300pakeHne Tonoiaoruu B
cioe BOTTOM. Hanecenne koopauHaTHOW ceTkH. [IpocTaBiieHne pazMepoB Ha YEPTEKE:

JUHEWHbIE pa3Mephl, YTIIOBBIE pa3Mephl, pa3Mepsl PaJycoB, THaMeTpoB. PucoBanne pa3MepHBIX 8
BEIHOCOK. PenaktupoBanue pazMepHoro tekcra. [loaroroBka ueprexka Juis rnevarty.
NmmnopTtupoBanue pa3paboTka yepTexei
TemaTnka J1a00paTOPHBIX Pa00T U MPAKTHYECKHUX 3aHATHI 28
1. Komanap! opopMiIeHHS depTeka 2
2.Co3laHre NTaCCUBHBIX AJIEMEHTOB CXEMBI 2
3.Co31aHne aKTUBHBIX AJIEMEHTOB CXEMBI 2
4.Co3anue 1UQPPOBBIX M aHAJIOTOBBIX MHKPOCXEM 2
5.Co3manue yepTexa MPUHINITHAILHON CXEMBI 2
6.IIpoexTrpoBanue TOMOJIOrHH IaTel B cioe TOP 2
7.IlpoexkTUpoBaHUE TOMOJOTUH IJIATH B ciioe BOT 4
8.Pa3paboTka uepTeka neyaTHOM MyIaThl 4
9.Pa3paboTrka cOOPOYHOro uepTeka MeyaTHOM MaThl 4
10.IMmmopTrpOBaHrE TOIIOJIOTHH IEYATHOM IUIATHl U3 IPYTUX MPOTpaMM 4
Tema 2.5. [IpoextupoBanue | Conmep:kaHue 62
3JIEKTPOHHBIX YCTPONCTB ¢ 1.IIpoexTupoBanue IInY ¢ yueToM BO3AelCTBHA OKpYAKaromel cpeblAKTYalIbHOCTD
Y4eTOM BO3JEHCTBHA pa3paboTOK AIIEKTPOHHBIX YCTPOICTB € MEYaTHBIM MOHTaXKOM. 3a[auu, CTOSIINE TIepe
BHEITHUX (aKTOPOB pa3paboTuyukoM. DTambl pa3padOTKH KOHCTPYKITHH Y3710B Ha MEYaTHOM TUIaTe. AHAIN3
ANEKTPUIECKUX MPUHIUIHATBHBIX cxeM. MHpopMarus, HeoOXoumast Ha CTaJIiU MPOSKTHPOBAHUS.
Oxpyxatomias cpena u e€ BozaeicTByomue pakropsl. Kinnmar, KIuMaTHYeCKHe 30HbL. Y CJIOBUS
skcruryatarui J11uY. OcHOBHBIE TPyl BO3ICHCTBYIOMUX (PaKTOPOB: KIMMAaTHIECKHUE (DaKTOPHI,
Ouosoruueckue GpakTopsl, TepMUUecKkue (akTopel. Bo3aeiicTBue Biaru, recka, MU, COTHEYHON
panuanuu Ha padoty DIInY. BosaeiicrBue 6nonornueckux ¢paxtopos. BozaeiicTBre TemmepaTypbl
Ha padoty DlInY.3ammra O[InY or Bnaru, MbUIH, COTHEYHOW pamuaruu. TermiooOMeH. 50

OcHoBHble noHsaTHs. Temnmopoii pexxum DI1unY. KOHCTPYKTHBHBIE METO/IbI 00ECIICUSHHUS TEILIOBOIO
pexuma D1InY. CrnocoOwl oxnaxkaeHus. 3ammra 1Y oT TernoBsix Bo3aelcTBUM. TeriooomMeH

penbeHBIX TOBEepXHOCTEH. TernoBbie U BUXpeBble TPYOKH. [IpHHIUN pabOThI TEIIIOBBIX H
BHXPEBBIX TPYOOK.

2.MexaHn4ecKHe BO3AeHCTBHS U COCOOBI 3aIUThI JIInY oT MexaHn4YeCcKHX BO3AelCTBHIi
OO01as XapakTepUCTHKA MEXaHUYECKHUX BO3JIEHCTBUN. BiusHIe MEXaHUYSCKUX BO3ICHCTBUN Ha
padoTy AJIEKTPOHHBIX MPUOOPOB U YCTPOHCTB.

Koncrpykruu D1InY n ux pacuérasie Mmogenu. OnpeaeeHne THHAMUICCKAX XapaKTEPUCTHK




3JIEMEHTOB JJICKTPOHHOH anmaparyphl. Pacuer anemenToB OIInY Ha cOOCTBEHHYIO YacTOTY
BuOparuu. PacueT yacToThl CBOOOIHBIX KOJeOaHUH (HYHKIIMOHAIBHBIX Y3J10B. KOHCTpYKTHBHBIC
criocoObI 3ammuTel I1nY oT Bo3melcTBUsA BUOpalvid. MeTo bl MOBBIIICHHS KECTKOCTH
KOHCTpPYKIIUU. BrimsiHue cnoco0oB KpEeIuIeHu s, IUIOMAIN U TONIUHBI TUIAT Ha COOCTBEHHYO
4acToTy KosneOanuit. CucTembpl akTUBHOM 3antuThl DIy ot BUOpanuii.

3.JIpuHIMNBI KOMIOHOBKH H3/1€eJIUii 3JIEKTPOHHON TeXHUKH

OO0mre Borpockl KOMITOHOBKH. TpeOoBaHus, MpeIbIBIsieMble K KOMIIOHOBOYHBIM paboTaM. JTaribl
Ppa3paboTKu KOHCTPYKIIMHU Y3JI0B, COOpaHHBIX Ha meuaTHol miate. MHpopmanus, HeoOxoauMas Ha
JTarne KOMIOHOBKH.

Bupl KOMITOHOBOYHBIX paboT: aHATMTHYECKAask KOMIIOHOBKA, TpadoaHaIiuTHIecKasi KOMIOHOBKA,
MaIlllMHHAsE KOMIIOHOBKa. KOMITOHOBOYHEIE XapaKTEPUCTUKH yCTPOUCTBA, COOPAHHOTO HA MEYaTHOM
TyiaTe.

ITocnemoBatebsHOCTD pa3paObOTKH KOHCTPYKIMKA DIInY Ha OCHOBE IMEYaTHOTO MOHTaXA.

Pacuer reoMeTpudeckux pazMepoB KOMMYTALIMOHHBIX OCHOBaHUM. OmpeneacHue yCTaHOBOUHBIX
XapaKTEPUCTHUK Pau0dIEeMEHTOB. PacueT KOHCTPYKTHUBHBIX TTOKa3aTeIeil 3JIEKTPOHHOTO
yCTpOiicTBa

TemaTuka J1a00paTOPHBIX PAGOT M MPAKTHYECKUX 3aHATHIA

1.Bp160p 351eMeHTHO 0a3bl 3IEMEHTOB IEKTPHUYECKON MPHUHIUIHATBHON CXEMBI

2.0Hp€Z[€.TI€HI/Ie YCTAHOBOYHBIX XapPAKTCPUCTUK PAANOIJICMCHTOB

3.Pacder rabapuTHBIX pa3MepOB IMEUATHOM IJIATHI AJICKTPOHHOTO YCTPOUCTBA

4. PacdyeT KOHCTPYKTHUBHBIX ITOKa3aTelIel DIEKTPOHHOTO YCTPOMCTBA

5.0npeaenenne COOCTBEHHOM YacTOThI BUOPAIMK [TEYaTHOM I1aThl

6. Pacuer AUHAMUYCCKUX XapPAaKTCPUCTUK PAUOIJICMCHTOB IIPU Pa3JIMIHBIX crocobax YCTaHOBKHA
Ha 1iaTy

N NN

Tema 2.6.
ABTOMAaTH3UPOBAHHBIC
METO/TbI TPOSKTUPOBAHUS
3JIEKTPOHHBIX YCTPONUCTB HA
OCHOBE NI€YaTHBIX IJIaT

Conep:xanue

146

1.3nakoMcTBO ¢ mporpamMmmoii. OTKpPBITHE TPOESKTOB, YIIPABICHUE N300pKCHUEM, 3aITYCK Pa3HBIX
MIPUJIOKEHUH, 3aKPHITHE TIPOTPAMMBL.

2.Pa6ota ¢ mporpammoii Symbol Editor. Hactpoiika padouero mons. Co3aanue madiioHa.
PucoBanue nuHui, 1yr 1 okpykHOocTeld. HaHeceHre BHIBOJIOB 3JIEMEHTOB M TEKCTOB. Hymepalius u
IepeHyMepaIus BRIBOAOB. [I[preMbl KOPPEKTUPOBKH N300pakeHUs: BEIOOP 00BEKTOB,
repeMeIeHre, KONMpoBaHue, yaaleHue, n3MeHenue rpaduku. smenenue rpaduku 1yt u
okpykHOCTe#. Pazpaborka YI'O xoHzmeHcaTOpa, pe3ucTopa, IMoaa, TPAaH3UCTOPa, KaTYIIKH.
Pazpabotka YT'O sy1eMeHTOB KOMMYTAIIMU: KOHTAKTHI, COSAMHUTENH (HAOOPHBIC U HEACTHMBIC).
Paspabotka YI'O Mukpocxem.

70




3.Padora c nporpammoii Pattern Editor. Hactpoiika pabouero nonst. Co3nanue mabiaoHa.
Crpyxkrypa nedataoit miats! (1111 u MIIIT). OTBepcTHs M KOHTAKTHBIC IUIOMIAIKHA; CHCTEMa
0003Ha4YEHNH, METAIUTU3NPOBAHHBIE OTBEPCTHS, MOHTaKHBIE 0TBepcTHs, mockue KII, orBepctus
it MIII. Pa3paboTka mocasouHbIX MECT KOMIIOHEHTOB. IMeHa M0caouHBIX MECT, HOATOTOBKA
OuOIMOTEKH, 3aMUCh U TIepe3anuch aneMenTa B Onbnnoreky. Coznanne TKM(TeXHOTOTHUECKOTO
KOMMYTAIMOHHOTO MECTa) MPOCTEHIINX KOMITIOHEHTOB. 3aliCh COOTBETCTBHS BBIBOJIOB. 3aIHCh
JornonHuTenbHON nHpopManuu. Pazpabotka 6onpimmx 6ubnnorek. iMeHa KOMIIOHEHTOB, THITBI,
HoMuHaibl. OcoOsie TKM: ¢ KpenexXHbIMH OTBEPCTHSIMHU U C «KPYTIIBIMIY TIOCAI0YHBIMU MECTaMHU.
Pa3paborka TKM mukpocxem. CUMBOJIBI U IIOCAI04HbBIE MecTa (pa3paboTKa ¢ UCIIOJIb30BaHUEM
MacTepa MOACKa3KH). Y CTAaHOBKA COOTBETCTBUS BBIBOAOB. MUKPOCXEMBI C Pa3HOPOIHBIMHU
JIOTHYECKUMH YaCTAMHU. DJIEMEHTH KOMMYTAIlMU: KOHTAKTHI IS IOJKIIOYCHUSI 1 KOHTPOJIbHBIE,
THe37]a U COeTUHUTEIIH.

4.UnTepdeiic ynakoBuiuka jieMeHToB LibraryExecutive. Haznauenue nporpaMMel
LibraryExecutive. Bo13oB nporpammsl LibraryExecutive. [TukTorpaMmbl MEHIO HHCTPYMEHTOB.
Crpykrypa 6ubnuorek. /lnagoroBoe okHo nporpamMmel LibraryExecutive. Undopmarust o
koMmmoHeHTe. IHpopmMarms o BeiBogax. I paduyeckne 0o0pa3sl KOMIIOHEHTA M DJIEMEHTA CXEMBI.
Huanorosoe okHO PinsView. Hasznauenue nmapamerpos tadiuisl PinsView. CriocoOb!
PEeAaKTUPOBaHUS MapaMeTpOB KOHTAKTOB. [1opsiok co3nanust ynmakoBOYHON WHGOPMALIUK IS
OJTHOPOJHBIX U HEOJHOPOJHBIX KOMIIOHEHTOB. OCOOCHHOCTH YITAaKOBOYHON MH(GOPMAIINH IS
MukpocxeMm. CooOmieHus 06 onmmoKax.

5.Padora ¢ mporpammoii Schematic. Hactpoiika padouero nomsa. Cozganue mabiaoHa. Y cTaHOBKa
O0uOIMOTEK U MpOoCcMOTp OHOIMOTEK. PrcoBanue cxembl u pabota co cxemol. Komauabl u3-1moj
npaBoii kHonkH. [lepemerienne YI'O, moBopoThI, pa3BopoThl, n3MeHeHue rpaduku YI'O. Pabora ¢
HeTsIMU: TIOIBIXKa, Aedopmarnius, yiajicHue. BeeeHne u yjaneHne To4ek COeMHEHNS [eTieH.
[apameTps! nemneii. ConpoBoaANUTENBHBIE TEKCTHI B AJIEKTPUIECKUX cxeMaX. BBenenue u ux
n3MeHeHue. Pa3paboTka CIIOKHBIX cXeM (¢ MUKpocxemaMu ). Pa3peiBel 1ienieit. BBeneHue
KOHCTPYKTHBHBIX TTApaMeTpOB: 00IIHe TTapaMeTphl, KJIACcChI IIeTel H UX apaMeTphl, TapamMeTphbl
oTAenbHBIX Henei. [IpoBepka cxembl 1 MOATOTOBKA IS TIepelaul Ha KOHCTPYHPOBaHUE MEYaTHOM
wiatel. [lenenne cxemel. [louck anemenToB Ha cxeme. MHpopmanus o uensx. Co3nanne apxuBHON
oubanorexu. Co3nanue Qaitna nepeuns nenei. PaspadoTka popMaTKu 1 3amuck €€ B Iporpammy.
Odopmnenne cxemsl B coorBercTBrn ¢ ECK/I.

6.Pagora ¢ mporpammoii koncrpyupoBanus neyatusix miat (PCB). Hactpoiika pabouero moJs.
Coznmanne mabona. Omnpeenenne creka ClIoeB.

Py4yHOe KOHCTpYHpOBaHME MEYATHBIX IUIAT. Y CTAHOBKA M HCIIOIb30BaHNe OnOmnoTek. PaspaboTka
HOBBIX 1TOCaJI0YHBIX MecT. KOMIIOHOBKAa KOMIIOHEHTOB Ha M0JI€ TJIaThl. PydHast TpaccHpoBKa.




3amena nmocagounsix MecT 1 TKM. Kontyp nnatel. OxHa u otBepeTus B tuiate. O0nacTu 3ampera.
TpaccupoBka IPOBOJIHUKOB. Y CTAHOBKA M KOPPEKTUPOBKA NapaMETPOB 1IETIEHN U MIIaThl.
ITonyaBTroMaTudeckas TpaccupoBka. Padota ¢ mpoextom. [Ipuémer koppekTupoBKku. KoHTpOIIH
IUTaThl ¥ HCTIPABJICHUE OIIMOOK. DKpaHbl, MACCUBBI U SKPAHHBIE CIIOH.

Coznanue, ycTaHOBKa KOHCTPYKTUBHBIX apameTpoB. OkHa B MaccuBax. [logknroueHue nenen K
MaccuBaM. KoppekTupoBka MacCHBOB. PyccKoOS3bIYHbIE U TPOYHE HAAMMCH HA MEYaTHBIX TIaTax.
ABTOMaTHYeCKasi TpPaCCHpPOBKa MpH moMolu npunokenns Shape Route. Hactpoiika u Bo3MoxxHbIE
BapHaHThl IPUMEHEHUS. ABTOTPAaCCUPOBKA B TAKETHOM pexkuMe. T paHCIAIMs IPOEKTOB B IpYTHe
BEPCHH WJIM ITPOrPaMMBbI, HCIIONB3Ys (hopMaTsl mpeacTapienus nanusix PDIF u DXF.9.
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Symbol Editor. 18
1.Hactpoiika mapamMeTpoB KOHQUTYpallMd U cpellbl MPOSKTHPOBAHHMS. 2

2.M3ydyenne KoMaH I rpaduuecKoro peaakropa 2

3.Coznanue ycinoBHOro rpaduyeckoro 0003HaueHus jorundeckoro anementa «M-HEy 2

4.Co3anue yCiIoBHOTO rpaduueckoro 0003HaueHUs JJoruyeckoro snementa «21-HE» 2

5.Cozfanue yCIOBHOTO Tpaduveckoro 0003HaueHUs MUKPOCXEM ¢ oMot SymbolWizard 2

6.Co3anue ycIoBHOTO rpauecKoro 0003HaueHHsI TPaH3UCTOPOB, PE3UCTOPOB, JUOAOB, KATYIIEK )

WHAYKTUBHOCTH

7.Co3aaHue yCIoBHOTO Tpagueckoro 0003HauEHHS JIEMEHTOB MTUTAHUS, Pa3hbeMOB BXOIHBIX U

BBIXOJIHBIX IeTICH

8.Cozranme OMOIUOTEKN 3JIEMEHTOB NPUHIUIHAIEHOW CXEMBI 2

9. Coznanue 6a3bl TaHHBIX YO 3IIeMEHTOB AJIEKTPOHHOTO YCTPOHCTBA IO MHMBHYTEHOMY )

3aJ1aHUIO0

Pattern Editor 16
1.Uzyuenne komana rpadpuueckoro pegakropa PatternEditor. 3aganue cpenibl NpOEKTHPOBAHHSI. 2

2.Co3anmne mocago9IHoro MecTa it MukpocxeMbl 133JIA6 ¢ rmaHapHBIMHA BEIBOAAMH 2

3.Co3ganue nocagogHoro Mecta st MukpocxeMbl K51111Y2 co mTeIpeBsIME BRIBOJAMHU 2

4.Cozmanne ocamoaroro mecra g tpansucropa KT3102IN u qmona KJ1403 2

5.Co3manue mocaouHOro MECTa KOHACHCATOPOB, KATYIIKA WHAYKTUBHOCTH, pa3hEMOB IMUTAHUS, )

BXOJTHBIX M BBIXOJIHBIX IETICH

6.Co3anue mocaioqHbIX MECT MHKPOCXEM C ITAHAPHBIMU U IITHIPEBBIMU BHIBOJAMH B

PatternWizard

7.Co3ganue nocaJouHbIX MECT KHOMOK, BRIKJIIOYaTenel, pene, BU pazsemoB 2

8. Co3ganne OMOIMOTEKH TMOCAOYHBIX MECT PaIMOKOMITOHCHTOB 110 HHIUBUAYAITBHOMY 33aJJaHUIO 2




LibraryExecutive

1.M3y4yenue npaBua paboTel ¢ mporpammoii LibraryExecutive

2.Co3ganue yrmakoBouHOW HH(pOpMAIiu 251eMeHTa MuKpocxeMsl 133J1IA6.

3.Co3ganue yrakoBouHOUW nH(popMaruu ameMenTa MukpocxeMbel KS5111TY2

4.Coznanue ynakoBouHod nHGopmanmu myist tpanzucropa KT310200, nuona K/1403A

5.CO3,Z[aHI/I€ yHaKOBO‘{HOﬁ I/IH(l)OpMaI_[I/II/I KOHACHCATOPOB, pE3UCTOPOB, KATYIICK HHHYKTHBHOCTeﬁ,
Pa3bEMOB ITUTAHUA

6.Co3ganmne yrmakoBOYHOW WH()OPMAITUH OTHOPOAHBIX KOMITOHCHTOB NPHUHIIAITAATHEHON CXEMBI

7.CO3,Z[aHI/IC yHaKOBO‘{HOﬁ I/IH(l)OpMaI_[I/II/I HCOAHOPOAHBIX KOMIIOHCHTOB HpHHLII/IHI/IaJIBHOfI CXCMbI

Schematic

1.3ananue cpenbl MpoeKTHpOBaHus. M3ydueHue koMaH ] rpaduaeckoro peakTopa
MPUHLIUITHAIBHBIX CXEM

2.IloctpoeHne GopMaTKH YepTexa

3.PazMenienne 00bEKTOB Ha TOJIC YepPTExKa

4.BBoJ1 DIIEKTPUUECKHUX COEIMHEHUN Y IMHUHN TPYNIIOBOM CBSI3U

5.PemakTrpoBaHyie MPUHIMITMAIEHON CXEMBI M TIO3UIFOHHBIX 0003HAUYCHUH .

6.Co3nanue daiina mepekpecTHIX cChlIoK *.net. Co3manme *.dxf ¢aitma. BeiBog cxeMbl Ha medaTs.

7.CO3,Z[aHI/I€ SHGKTqueCKOﬁ HpHHLII/IHI/IaHBHOﬁ CXCMbI 10 UHANBUYAJIbHOMY 3aJIaHUTO

Penaxkrop neuyatnsix miat (PCB).

1.YmakoBKa cxeMbl Ha TledaTHYyo iaty. Pa3paboTka KOMIOHOBOYHOTO ICKU3a

2.M3y4yeHne npaBui TPACCUPOBKH MevYaTHHIX M1aT. Co3gaHne CTpaTernu TPACCHPOBKHU

3.TpaccupoBKa MeYaTHBIX TPOBOIHUKOB B PYYHOM PEKHUME

4.Tpaccnp0}31<a NCYATHBIX MPOBOJHNUKOB B MHTCPAKTUBHOM PCIKHUME

5.ABTOMaTHUYECKAS TPACCHUPOBKA NNCYATHLIX TPOBOJHUKOB. PCZ[aKTI/IpOBaHI/IC TOIIOJIOTHH ILIIATHI.

6.Coznanue * DXF (aiiioB 1uIst BBIIYCKa KOHCTPYKTOPCKOM JOKYMEHTALINU.

7. Pa3paboTKa TOMOJOrHUY MMeYaTHOH IIaThl 10 HHAWBUAYAIbHOMY 33JIJaHUIO

Tema 2.7.01eHKa KadecTBa
pa3paboTKu
(TIpoexTHpOBaHU)
AJIIEKTPOHHBIX PHOOPOB U
YCTpPOMCTB Ha OCHOBE
MEYaTHOTO MOHTAXA.

Conep:xanue

1.0CHOBHBIGKOHCprKTI/IBHBIeHOKEBaTeJ'H/I TCXHOJIOTUYHOCTHU SJICKTPOHHBIX yCTpOﬁCTB.
(DaKTopr, BJIMAOINNE HA KOHCTPYKTUBHBIC MTOKA3aTCIIM TEXHOJIOTHYHOCTH.

2.MeToauKka NPOBEACHUS OIICHKA KayeCTBa AIEKTPOHHBIX YCTPOUCTB IO XapaKTEPUCTUKAM:
TEXHOJIOTUYECKUM, TOMOJIOTUYECKUM , MEXaHUYECKHUM,dIEKTPUUYECKUM U SKCILUTYaTaIl[MOHHBIM
XapaKTePUCTHKAM

TeMaTuka NPAKTHYECKUX 3aHATHH




1. Beinonnenue pacucTa KOHCTPYKTHUBHBIX MoKa3aTelie TCXHOJIOT'MYHOCTH,

Tema 2.8 Metoas!
HM3rOTOBJIEHUS I1I€YaTHBIX
iaT

Conep:xanue

78

1.Knaccuukanus MeToA0B U3TOTOBJIEHHUA MeYaTHBIX MJIAT

Brenenue .AKTyanbHOCTh NPUMEHEHHUS NIEYATHBIX IUIAT B MIPOU3BOACTBE IJICKTPOHHBIX YCTPOUCTB.
CyOTpakTHUBHBIC U aZINTUBHEIC METO Il U3TOTOBJICHHUS NIeYaTHBIX 1iaT. OcoOeHHOCTH
CyOTpaKTHBHOU W aAUTUBHON TEXHOJIOTHH. Marepuansl 111 n3rotosiieaus rmedaTasix OITIT, JITIII,
MIIIT u I'TIII. TpeboBanus kK MaTepuanaM revaTHeIX miaT. COBpeMEHHbIE MaTEPUAIIbI IS
HU3TOTOBJICHUS IEYATHBIX IUIAT.

2.0xH0cTopoHHUe neyaTHbIe miaThl. [Ipenmymectsa OIIIL. CriocoOsr momyuenus OIII.
Knaccudukarus OIIII. Xumuueckue metozs! uarotopieHus OINII. TexHomorndeckue mporecchl
usrotosnenus OIIIL.

3.JIBycroponnue nedatusie miaarbl. Knaccudukarms 1111, B 3aBucuMOCTH OT MaTepraa
ocHoBauus. KomOouuupopanubie MeTo bl moyuenus JII1. TexHogormueckue mpoueccsl
usrotosieHus 111 xoMOmHMPOBaHHEIM MeTOIOM. TeHTHHT-MeToA. OcOOCHHOCTH JaHHOU
texaonorun. [lonydenne I meTomom ¢pe3epoBanms.

4.MMonyanautuBHbii MeTod. Knaccudukanus nomyagagutuBHoN TexHonoruu niroropnenns JAII1.
TexHonorn4yeckye npouecchl M3roTOBJICHUS IEYAaTHBIX IUIAT N10JyaIMTUBHBIMU METOJaMH.

5.AxMTHBHBIE MeTOABI MOJYUeHHs MeYaTHbIX MJIaT. OcoOOEHHOCTH U3TOTOBIICHUS ITEYaTHBIX
TUTaT QATUTUBHBIM MeToZoM. JlocTomHcTBa M HenocTaTku. Kitaccugukaius MeTo10B U3rOTOBICHUS
HIIII mo anauTUBHOM TEXHOIOTUH. TEXHOJIOTUS MOMYyUYCHUS MEYaTHBIX IUIAT 8 INTUBHBIMU
MeTogamu. Meton porodopmuposanus. JI1I1 Ha TepMOIIIACTUYHOM OCHOBaHHHU, Ha
METaJUIMYECKOM OCHOBAHUU,

6.MHorocJoiinbie neyatupie maatel. MIII oOmero npumenenus Ha GpoIbrUpOBaHHOM
JIUAIIEKTpUKE. MeTo ] MeTalIn3alii CKBO3HBIX OTBEPCTU. METo/1 MonapHOro mpeccoBaHus,
OTKPBITBHIX KOHTAKTHBIX IIJIOMIA/IOK, BRICTYMAIONINX BBIBOAOB M MIOCIOWHOTO HAPAIBAHMS.
IIpeuusuonnsie MIIII. Usrotosnenun MIIIT metogom ITADGOC. MIIII aist mTOBEepXHOCTHOTO
MOHTaXa.

7.'m0xue neyaTHbIe MJIATHI, THOKHE MEYATHbIE Ka0eJu U TH0Ko-KeCcTKHe MeYaTHbIe MIAThI.
Texnonorus nzroropnenus rudkux OIIIL. I ra ru6xom domerupoBanaoM ocHoBanuu. JI1IT Ha
rubkomM HedonprupoBanHoM ocHoBaHuU. [Tommmmunneie JI1I1. [MocnemnoBaTensHOCT
nm3roroBieHus JIIIT Ha monuumu ol mienke. MIIIT Ha THOKO-)KECTKOM OCHOBaHMH. | nOKue
negaTHbIe kKabenu. TexHomornueckue mporecchl uaroropiaeHus I TIK.

8. TexHosornyeckast TokyMeHTalus. MapIipyTHbIE U OllepallHoOHHbIE KapThl. OCHOBHBIE
nousitus. OdopmiieHue.

60

TeMaTuKa NPAKTHYECKUX 3aHATHH
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1. zyuenue cBoiicTB MaTepuanoB ans usrotosnenus OINII, JATITT

2.M3ydyeHne TexHoJoruueckoro mnpoiuecca usrotopicHust O Ha xkecTkoM (HOIBIHPOBAHHOM
OCHOBaHUH

3. U3y4enue texnomoruueckoro npouecca urorosienus OINIl Ha rudkom (honsrupoBaHHOM
OCHOBaHUU

4. Vzydenne MapIipyTHOW KapThl TEXHOJIOTHYECKOTo mporecca n3rotosiieaus Ol Ha skecTkoM
HeOJIBrUPOBAHHOM OCHOBaHWH

5. MBydenue texHomormyeckoro npouecca u3rorosieHus Ol Ha ruGkoM HEQOIBrHPOBaHHOM
OCHOBaHUU

6.M3y4yeHne TexHOJOru4eckoro mnpouecca usroropiaeHus I Ha skecTkoM (OIBTHPOBAHHOM
OCHOBaHUU

7. N3y4yenune Texnomoruueckoro npouecca uzrorosienus Al Ha ruéxoM (oasrupoBaHHOM
OCHOBaHUU

8. M3ydenune TeXHOIOrHUeCcKOro npouecca u3rotosiaeHus AT Ha skecTkoM He(OIBrUPOBAHHOM
OCHOBaHUH

9. Uzydenue TexHonorudeckoro npouecca u3rotopienus I Ha rubxom HedhOIErHpOBaHHOM
OCHOBaHUU

Tema 2.9. TexHonornueckue
MPOLIECCHI TIPOM3BOJICTBA
TUOPHUIHBIX UHTETPaTbHBIX
CXeM

Conep:xaHue

62

1.TexHooru4yeckue npouecchl H3roToBJIeHUsI TOHKOMJIeHOUYHbIX T C

Tonkomnenounsie rubpugasie Mukpocxemsl (I'MC) u mukpocbopku (MCB). DnemenTras 6aza ['MIC
u MCB. Tepmuns! u onpenenenus. TexXHONTOTHIeCKre MPOLECCH U3TOTOBICHUS TOHKOTUIEHOYHBIX
I'C.Marepuaisl momioxek. TpeOoBaHus K MaTepuajiaM MmoaaoxeK. [1oAroToBka moaioxex nepes
HAaHECEHHEM TOHKHX IUICHOK. MaTepHalsl IPOBOJHUKOB M KOHTAKTHBIX IUTOMAI0K. TpeOoBaHuUs K
MaTepHuajiaM MPOBOJHUKOB U KOHTAKTHBIX TUIOIIAIOK.

Cnoco0Obl HaHEeCEHUs TOHKHX IUIEHOK: TEPMUYECKOE UCTIApEeHHE B BaKyyMe, TOHHOE HCIIapeHue.
KaToznHoe pacrbuieHre, HOHHO-IUIa3MEHHOE pacliblUICHHE, PEaKTHBHOE HOHHOE pacIiblICHHE.

2.Crioco0bI moJryueHus pejibeda TOHKUX IVICHOK

[ony4enue penbeda TOHKHUX IEHOK METOAOM cBOOOIHON Macku. CIocoObI MOTy4deHUs1 CBOOOAHOM
MackH (POTOXUMHUYECKHM (hpe3epoBaHUEM H AIEKTPOXUMUUYECKUM HapaiinBaHueM. [lonydyenne
penbeda TOHKUX IICHOK METOJ] KOHTAKTHOM Macku. [IpssMoit MeTox NCITONIb30BaHMS KOHTAKTHOM
Macku. KOCBeHHBII METO UCTIONh30BaHNUS KOHTAKTHON Macku. MeTO/] CEICKTUBHOT'O TPaBIICHMUSI.
doronutorpadus. OCHOBHBIE ATaMbI npoiiecca Goroautorpaduu. Pasperaromas criocoOHOCTh
nporiecca GoTtonaurorpadur. PoTope3ncTs U UX CBOMCTBA. [10Ar0TOBKA ITACTUH K HAHECCHUIO
hoTocosl.

46




dotonrabnonsl. CopmerieHue GoTomadaoHa.. 3HAKH COBMEIICHUSA. DKCIIOHUPOBAHKE, MPOSBICHNE
1 TepM0o0OpadoTKa horomMacku. MeTo 1BOIHOM (oTomuTorpaduu.

[Monyuenue penbeda TOHKUX TJICHOK METOIOM 3JIEKTPOHHO-TY4eBOro (ppe3epoBanus,
JNEKTPOHOIUTOrpAdHUCH, TCKTPOHHO-ITYUCBBIM PA3I0KCHUEM.

3. TonkonjeHOYHBIE PE3UCTOPHI U TOHKOIUIEHOYHBIE KOHIEHCATOPBI

TOHKOIIJICHOYHBIE PE3UCTOPBI. MaTepualibl PE3UCTHBHBIX IJICHOK. Tpe0oBaHMs K MaTepraiaM
PE3UCTUBHBIX TUICHOK. PacyeT TOHKOMICHOUHBIX pe3rucTopoB. [ToHsTHe 0 KoaddunmeHTe GopMbl
pesucropa.

ToHKOIIIICHOYHBIE KOHIEHCATOPBI. MaTepualibl TOHKOIUIEHOYHBIX KOHIEHCATOPOB. MaTepualibl
nasekTpuka. TpeOoBaHUs K MaTepranaM JTUdJIeKTpHKa. TOMONOTHs TOHKOTUIEHOYHOTO
KOHJIeHcaTopa. MeTo/inka pacyeTa TOHKOIUICHOYHBIX KOHICHCATOPOB.

TormooTHs TOHKOIUIEHOYHBIX MHUKPOCOOPOK. TeXHOIOTHUeCKre OrpaHuICHUS TIPU
MIPOCKTUPOBAHUHA MHKPOCOOPOK.

4.Toacronnenounue 'MC

[Inater Toncromienounsix 'MIC. TpeboBanus k MaTepraiaM Mo uioxkeK TosnctoruieHounbix I'HUC.
ITacter mis ToncromteHowHbIX ['HIC. [IpoBosmiiue 1 pe3ucTUBHBIC MTACThI. TpeOoBaHus,
MIPEIBSIBISIEMbIE K ITacTaM.

OCHOBHBIE TEXHOJIIOTHUECKHUE ONEPAIK U3TOTOBICHUE ToJcTorueHOUHbIX [ YC. Cxema
TEXHOJIOTMYECKOI0 Mpoliecca U3roToBIeHUs TosicToruieHouHbix IUC.

CriocoObl HaHEeCEHHS TOJICTHIX IUIEHOK. TepMooOpaboTka nacT. [loAroHka HOMUHAIOB TICHOYHBIX
31eMeHTOB. ['pynmoBsie METOABI TOATOHKHA HOMUHAJIOB 3JIeMeHTOB ToJicToruienounoi ' C. Metop
Ja3epHOM moAroHku. PacueT TOMonoruu ToiaCTOIICHOYHBIX PE3UCTOpoB. Pacuet Tononoruu
TOJICTOTIJIEHOYHBIX KOHAEHCATOPOB.

TeMaTuka NPAKTHYECKUX 3aHATHH

[
=)

1.Be160p MaTepuana pe3ucTUBHON TIICHKH

2.0mpeencHre MOHOW OTHOCHTEIBHOM MOTPEITHOCTH W3TOTOBJICHUS TOHKOTICHOYHOTO
pesucropa

3.IIpoexTupoBanue Tonojoruu pezucropa ¢ 1<Kd<10

4.IIpoeKTHpOBaHHUE TOMIOJOTHH TOHKOIJICHOUHOT0 pe3uctopa ¢ K<l

5.IIpoextupoBanue Tonosorun pesucropa ¢ 10<Kh<50

6.BI>I60p MaTcpuajia JUIJICKTPUKA JJI1 TOHKOIUICHOYHOI'0O KOHACHCATOpAa

7.PacdeT TOIOI0TUY TOHKOILJICHOYHOTI'O KOHJACHCATOpA

8.Pa3paboTKka TOMOJIOrHH TOHKOINIEHOYHOW MUKPOCOOPKH

N NN NN

Tema 2.10.Texuomorusa

Conep:xanue

(93]
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MIPOU3BOJICTBA
MOJTYTIPOBOTHIUKOBBIX
MHUKPOCXEM

1.BBeeHue B TEXHOJIOTHIO MOJIYIPOBOIHHKOBBIX MUKPOCXeM, ITOJyYCHUE OUITOJIIPHBIX
CTPYKTYP. DIeMeHTHI nomynpoBoAHUKOBEIX IMC Ha OunonspHsIx Tpan3uctopax. [lnanapro-
3NUTAaKCUANIBHBIN TpaH3ucTop. IlocienoBaTenbHOCTE TEXHOIOTHYECKOTO MPOLIecca N3rOTOBICHUS
TpaH3UCTOPA. DMUTAKCHAIIBHBIE PE3UCTOPBI U UHTETpaTIbHbIE KOHeHcaTopbl. MIIT KOoHAEHCaTOpHI

2.A30as1ums1 31eMeHTOB B m0J1ynpoBoauukoBbix UMC. Uzomsnust 00paTHO-CMEIIEHHBIM p-n
nepexonoM. Cxema TeXHOJOIMYECKOro Mpolecca MOoIyueHHs IUIaHapHO-3UTaKCUAIbHOTO
TpaH3ucTopa. M3omsauus 1usnekTpukoM. M3ommsmus nonukpucTauindeckuM KpemaueM. H3omsamus
BO3AYIIHBIM 3a30poM. KomOuHupoBanHast nzonsius (M3omnanap — [, M3ommanap — ).
ITonumuranapHas ¥ MHUIUIAHAPHAS TEXHOIOTHH u3oJisnn dneMeHToB UMC. TlomHas u3osmsimms

BMHKPOCXEMaX. 26
3.MapupyT u3roToBjeHus niaacTud kpemuusi. llnnpoBanne u NoaMpoBKa IIIACTHH.
Ocob6enHocty 1 BUAB HutndoBanus. AOpa3uBHbIe MaTepuansl 11 mutndoBanus. CiocoOb!
KpeIuIeHHe IUIacTHH npyu nutndoBannn. O6opynoBaHue I IUTH(GOBKY IUIACTHH.
[Tonuposka mnacTuH. MexaHuueckasi U XMMHUUYEcKasi TOJIMpoBKa macTuH. [loyasromar
noaupoBkH wiactud. PopmupoBanue ¢pacok. Haznauenune nannoit onepanuu. [lomyuenne gacok
PO UILHBIM aIMa3HbIM KpyroM. OpueHTaI|sl CIIUTKOB MOIYIPOBOJHUKOBBIX MAaTEPHAJIOB IO
Pa3TMYHBIM IIOCKOCTSIM. CIToco0Bl pa3METKH, OPUEHTHPOBAHUS U PE3KHU 3arOTOBOK M CIIUTKOB
NOJIYIPOBOAHUKOBBIX MaTepraioB. O00pyaoBaHHE AJIsl OPUEHTALIH CIIUTKOB MO
KpHCTAIIOrpaQHIECKUM OCSIM U TIOCKOCTAM
TeMaTuKa NPAKTHYECKUX 3aHATHH 8
1.M3y4eHne TeXHOJIOTHH MOTYyUCHHUS OUIOIISIPHBIX CTPYKTYP 2
2.M3ydenne cnoco00B U30JISIIMS B MOJYTIPOBOIHUKOBBIX MHKPOCXEMaXx 2
3.9Tanbl U3rOTOBICHHUS IIACTUH KPEMHUS 2
4.M3y4enne TEXHOJIOTHIECKOT0 MPOIecCca NOIMPOBKH M NITH(OBKH TUIACTHH 2
KypcoBoii npoekT (padoTa)
TemaTnka KypcoBBIX NP0oeKTOB (padoT) (BbIOMpPaeTcst y4eOHBIM 3aBe/leHueM)
Pazpa0oTaTh TOIOJIOTHIO NEYAaTHOM MJIATHI NPHHIUNIMAJIBHOM A/ NPUHIMIHAATBHON CXeMBbI:
1. Ycunuresst MOLUTHOCTH 30
2. OYHKIMOHAJIBHOTO Te€HEpaTopa
3. TI'eneparopa HY
4. TaliMepa BKJIIIOUEHUS CBETA
5. DJIEKTPOHHOTO TEPMOMETpa | T.1.
IIponsBoacTBeHHAs] MPaKTHKA (BUABI padoT)
Bugpt pabot no Pazgeny 1: 216

1. Pa3paboTka 2JIeKTpUUeCKUX MPUHIUITHAIBHBIX cXeM Ha [I9BM




Pa3paboTka CTpYKTypHOH 3JIEKTPUYECKOI CXEMBI JJIEKTPOHHOTO yCTPOCTBA
MopzennpoBanue NPUHIUIUATBHBIX CXEM 110 TOCTOSIHHOMY TOKY

IMpoexTupoBanue 1 MOACIUPOBAHHE IU(PPOBBIX CXEM

. MopaenupoBaHne YaCTOTHBIX XapaKTEPUCTUK CHIIOBBIX MOJYIIPOBOIHUKOBBIX MPHOOPOB
Bunpt pabot no Pazgeny 2:

DR W

1. BrimoaeHune padot 1mo 0hOpMIICHHIO TIPOSKTHO-KOHCTPYKTOPCKOU JJOKYMEHTAIITHH

2. PenmaxtupoBaHue Mocao9HbIX MECT PaIMOKOMITOHEHTOB C TUTAHAPHBIMU U IITHIPEBBIMH BBIBOJIAMU;

3. IIpoBepka TEXHOTOTHYECKUX MapaMeTPOB MOCAAOYHBIX MECT PATUOKOMIIOHEHTOB;

4. IIpoBepka COOTBETCTBHA MapKH KOMIIOHEHTA CXEMBI U €T0 IMOCaI0YHOTO MECTa;

5. PenakTupoBaHue CTEKOB KOHTAKTHBIX IJIOIIA0K;

6. [IpoBepka COOTBETCTBUS MPUHIIUITHAILHOW CXEMBI M YITAKOBKY IIEYaTHOMH IJIaTHI;

7. O3HAKOMIJICHHE C TEXHOJOTHIECKON TOKyMEHTAIMeH MpH mpou3BoacTee JIuyY.

8. VYdacTrie B TIOATOTOBKE U OQOPMIICHUU MapIIPYTHBIX KAPT HA M3TOTOBJICHHUE TIEYaTHBIX ILTAT

9. VYyactue B pa3paboTKe OTACIBHBIX ONEPaluii TEXHOJIOTHUECKOTo Ipoliecca mpousBojactea JlnyY

10. O3HakoMJICHHE ¢ 0COOEHHOCTSIMH MTPOU3BOJICTBA AIIEKTPOHHBIX MPHOOPOB U YCTPOHCTB

11. O3HakoMJICHHE ¢ 0COOEHHOCTSMH TEXHOJIOTHYECKOTO 000PYIOBAHMUS TIPH MTPOU3BOJICTBE MEUATHBIX ILJIAT

12. YyacTue B BBINOJHEHUU OCHOBHBIX ATAllOB TEXHOJIOTMUECKOI0 MPoIiecca MPOU3BOACTBA MEUATHBIX AT

IIpome:xxyTouHasi aTTecTalus (IK3aMeH) 16
Bcero: 960




3. YCJIIOBUA PEAJIM3ALIUU ITPOT'PAMMBI TPODPECCHUOHAJIBHOT'O MOAYJIA

3.1. Ins peaau3anuyu NporpaMMbl MpodeccHOHATHHOT0 MOAYJISIIIPETyCMOTPEHBI
cJeyIolue cnenuajibHble MoMelleHusl:

Kabuner nndopmaTrky, OCHaIIEHHBIH 000pyIOBaHUEM:

-KOMITBIOTEPHI B KOMIUIEKTE (CHCTEMHBIN OJI0OK, MOHUTOD, KJIAaBHATYPa, MAHUITYJIITOP «MBIIIIH)
WIN HOYTOYKH (MOHOOJIOKH),

-JIOKaJIbHAS CETh C BBIXOOM B MIHTEpHET,

-KOMITJIEKT MPOEKIIOHHOTO 000pyI0BaHMs (MHTEPAKTUBHAS TOCKA B KOMITJIEKTE C TPOEKTOPOM
WU MYJBTUMEIUNHBIA IPOESKTOP C IKPAHOM)

-porpaMMHOe obecriedeHne (PorpaMMHBIE MTPOAYKTHI 0 ABTOMATH3UPOBAHHOMY
MIPOCKTUPOBAHUIO U3ICIUM STEKTPOHHON TEXHUKH).

3.2. UudopmannonHoe obecneyeHne peasn3auu NPorpaMmbl

Jns peanusanuy MporpaMMbl  OMOIMOTEYHBIM (POHI 00pa3oBaTENbHOW OpraHU3alMd HMEET
IeyaTHbIE M UIEKTPOHHbIE OOpa3oBaTeNbHble M HH(POPMALMOHHBIE PECYpChl, PEKOMEHIyeMble MJIs
UCIIOJIb30BaHMs B 00pa30BaTEIbHOM TPOLIECCE.

3.2.1. OcHOBHBIE€ HCTOYHHUKH

1. YeriokoB [. U., IlpoektupoBanue nudpoBbx ycrpoiictB : yueOnuk / A.B. Kuctpun, b.B.
Koctpor, M.b. Hukudopos, /I.1. YcriokoB. — M. : KYPC : UH®PA-M, 2018. — 352 c¢. — (Cpennee
npodeccHoHaIbHOE 00pazoBaHue). - Pexxum moctyma: http:/znanium.com/catalog/product/952272

3.2.1. JlonoJIHUTEIbHbIE HCTOYHUKHU

1. Hleun, A.b., MeToapl NMPOEKTUPOBAHUS JICKTPOHHBIX YCTPOHCTB [DIEeKTpOHHBIA pecypc] /
A.b. lllenn, H.M. JlazapeBa. - M.: Undpa-Umxenepus, 2011.- 456 c. - ISBN 978-5-9729-0041-1 -
Pexxum mocrymna: http://znanium.com/catalog/product/520288

2. Enmmn 1O. M., lHHOBaMOHHBIE METOABI POCKTUPOBAHMS MedaTHBIX miiat Ha 0ase CAIIP P-
CAD 200x: IIpaktuueckoe nocodue / Emmun F0.M. - M.:COJIOH-IIp., 2016. - 464 c.: - (bubnuoreka
HHXEHEepa) (O6moxka) ISBN 978-5-91359-196-8 - Pexxnm
nmocryma:http://znanium.com/catalog/product/908688



4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHUSA NIPO®ECCUOHAJIBHOI'O

MOJY.JISA

Kon u HaumeHoBaHue

mpodeccuoHaTbHBIX U

OOIIIMX KOMIIETEHIIHH,
(hopMHUpyeMBIX B
paMKax MOJIYJIs

Kputepun onieHku

MeToBI OIleHKHA

IIK 3.1. Pa3pabareiBath
CTPYKTYpPHBIE,
(hyHKITMOHAIBHEIC U
MIPUHIATTHATBHEBIE
CXEMBI MPOCTEHIIINX
AJIEKTPOHHBIX IPUOOPOB
U YCTPOMCTB.

- MOJTHOTa cOopa M TITyOWHA aHaIN3a UCXOTHBIX
JAHHBIX T BEIOOpA CTPYKTYPHBIX,
(hYHKITMOHAIBHBIX U MPUHITUITHATBHBIX CXEM;

- 000CHOBaHHOCTH TI0JI00PA DIIEMEHTHOMN Oa3bIpH

pa3paboTKe MPUHIMITAATBHBIX CXEM
3JIEKTPOHHBIX YCTPOWUCTB € YIETOM TpeOOBaHHI
TEXHUYECKOTO 3a/IaHUs;

- TIOJTHOTA OTIMCAHMUS PabOTHI MTPOEKTUPYEMBIX
YCTpPOMCTB HAa OCHOBE aHANIN3a MIEKTPUIECKHX,
(hYHKITMOHATBHBIX U CTPYKTYPHBIX CXEM;

- TOYHOCTb ¥ TPAMOTHOCTH BBIITOJTHEHUS
YepTeKeN CTPYKTYPHBIX U SICKTPUUECKUX
MPUHIATTHAITBHBIX CXEM;

- 000CHOBaHHOCTH U TIOJTHOTA TIPUMEHEHHS
MaKETOB MPUKJIAHBIX TPOTPAMM JJIs
MOJIETHPOBAHMSI ANEKTPUUECKHUX CXEM;

TECTUPOBaHUE,
9K3aMeH,

JKCIICPTHOE HAOIIOICHUES
BBITIOJTHEHUS
nabopaTopHBIX padoT,
JKCIICPTHOE HAOIIOICHUE
BBITIOJTHEHUS
MPaKTUYECKUX PadoT,
OLICHKA peIIeHHS
CUTYaIlMOHHBIX 3a]1a4,
OIIEHKA TIpoliecca 1
Pe3yAbTAaTOB BHIMOTHEHHUS
BUJIOB paboT Ha MPAKTHKE

[1K3.2.Pa3pabaTrIiBaTh

IIPOEKTHO-
KOHCTPYKTOPCKYIO
JOKYMEHTAIHIO
MEYaTHbIX y3J10B
3JIEKTPOHHBIX MPUOOPOB
u YCTPOWCTB u

MHKPOCOOPOK  CpemHen
CJIO’)KHOCTH.

- TPaMOTHOCTb OOPMIICHHUS] KOHCTPYKTOPCKOM
JOKYMEHTAIIUN Ha OJJHOCTOPOHHUE U
JIBYCTOPOHHHE TICYATHBIC TUIATHI,

- 3¢ eKTUBHOCTH MPUMCHEHUS
aBTOMATHU3UPOBAHHBIX METOJIOB Pa3pabOTKH
KOHCTPYKTOPCKOM JOKYMEHTAIIHU;

- MOJTHOTA cOOpa U TITyOnHa aHaJH3a HCXOTHBIX
JIAHHBIX JUIS BBIOOPA CTPYKTYPHBIX,
(YHKIMOHAIBHBIX U TIPUHIUITHATBHBIX CXEM
MPOEKTUPOBAHUS JICTAJICH, Y37I0B U YCTPOUCTB
PaIMOTEXHUYECKUX CHCTEM;

- 000CHOBAaHHOCTH TI0JT00PA AIIEMEHTHOM 0a3bI
pu pa3pabOTKe MPUHIUITHAIBHBIX CXEM
AJNIEKTPOHHBIX YCTPOUCTB C yUETOM TPpeOOBaHUN
TEXHUYECKOTO 3aJIaHus;

- TOYHOCTD BBHITIOJTHEHUS HECIIOKHBIX PACUCTOB
OCHOBHBIX TEXHHYECKHUX IMOKa3aTelei
MPOCTEHIIINX MPOCKTUPYEMBIX dJICKTPOHHBIX
IPUOOPOB M YCTPOUCTB;

- IIOJTHOTA aHanH3a paboThl pa3pabaThiBaeMOit
CXEMBI K TPUICCKON TPUHITUTHATEHOM
AJIEKTPOHHBIX TIPHOOPOB U YCTPOUCTB B

nmporpaMmMme CXEMOTCXHUYCCKOTO MOACIINPOBAHNA;

- TIOJIHOTA aHaJIu3a TEXHUYECKOTO 3aJ]aHus Ha
MIPOCKTUPOBAHKE DIICKTPOHHOTO YCTPOUCTBA Ha
OCHOBE ITEUYaTHOT'0 MOHTaXKa;

- TPAMOTHOCTb YTCHUS MPUHIIUIHAIBHBIX CXEM
3JIEKTPOHHBIX YCTPOWCTB;

- IOJTHOTA KOHCTPYKTUBHOTO aHAIH3a
SJIEMEHTHOM 0a3kI;

- 000CHOBaHHOCTH BEIOOPA KJIacca TOYHOCTH U
mara KOOpIMHATHON CETKH Ha OCHOBE aHAJIM3a
TEXHUYECKOTO 3a1aHus;

TECTUPOBaHUE,
9K3aMeH,

SKCIICPTHOE HAOIIOICHUES
BEITIOJTHCHHUS
71a00PaTOPHBIX padoT,
AKCIICPTHOE HAOIIOICHUE
BEITIOJTHCHHUS
MPaKTUYECKUX PadoT,
OIICHKA PeICHHUS
CUTYAITMOHHBIX 3a]1a4,
OIIEHKA TIpoliecca 1
Pe3yJIbTATOB BBHITOTHEHUS
BUJIOB pa0OT Ha IIPAKTHUKE




- 000CHOBaHHOCTB BEIOOPA U TOYHOCTH pacyuera
3JIEMEHTOB MEYaTHOTO PUCYHKA;

- 3¢ EeKTHBHOCTH KOMITOHOBKH U Pa3MEICHUS
BIEKTPOPAANOIIEMEHTOB Ha TEYATHYIO ILIaTy;
- TOYHOCTD pacueTa KOHCTPYKTHBHBIX
MoKa3arejie 3JEKTPOHHOTO YCTPOMCTBA;

- TOYHOCTh pacueTa KOMIIOHOBOYHBIX
XapaKTEPUCTUK DICKTPOHHOTO YCTPONCTBA;

- TOYHOCTb pacyeTara0apuTHBIX Pa3MepoB
MEeYaTHOM IJIAThl AJIEKTPOHHOTO YCTPOUCTRA;

- 000CHOBaHHOCTB BEIOOPA TUIIOPA3MEPOB
MeYaTHBIX TIIAT;

- 000CHOBaHHOCTb BBIOOPA CIIOCOOOB KPEIICHHS
U 3alIUThI IPOCKTUPYEMOTO IIICKTPOHHOTO
YCTpOICTBA OT BIMAHUS BHEIIHUX BO3JEHCTBUIA;
- TOYHOCTD BBITIOJTHEHUSI TPACCHPOBKHU
MPOBOJIHUKOB TMEYaTHOMU ILIATHI;

- INIyOWHA ¥ TOYHOCTH Pa3pabOTKH YepTexen
MEYaTHBIX TUIAT B IMTaKeTe MPUKIAIHBIX TPOTpaMM
CAIIP

[1K3.3BemonHsTh
OLIEHKY KaJyecTBa
pa3paboTKu
(mpoexkTUpoBaHus)
AJIIEKTPOHHBIX MPUOOPOB
U YCTPOMCTB Ha OCHOBE
MEYATHOTO MOHTAXA.

- TTyOWHA aHam3a KOHCTPYKTHBHBIX TTOKa3aTelNei
TEXHOJIOTHYHOCTH,

- TOYHOCTh pacueTa KOHCTPYKTUBHBIX
MoKasaTesiel TEXHOJIOTHYHOCTH

TECTUPOBAHUE,
JK3aMeH,

JKCIICPTHOE HAOIIO/ICHUE
BEITIOJTHCHHUS
71a00PaTOPHBIX padoT,
JKCIICPTHOE HAOIIOICHUEC
BBITIOJTHCHHUS
MPaKTUYIECKUX PadoT,
OIICHKA PeIeHUS
CUTYaIlMOHHBIX 3a]1a4,
OIICHKA TIpoliecca 1
Pe3yIbTATOB BBHITOTHEHUS
BUJIOB pa0OT Ha IPAKTHUKE

OK 01. Beibupats
CHOCOOBI pelIeHHs
3ama4y

— 000CHOBaHHOCTH TIOCTAHOBKH IIEJIH, BEIOOpa U
MIPUMEHEHUS METO/IOB U CIIOCOOOB PEIICHUS
poheCCUOHANBHEIX 3aj1ad;

npodeccHoHaTbEHOM - aJleKBaTHAs OIICHKA U CaMOOIIEHKA
JIeSITENHHOCTH, 3¢ )EeKTUBHOCTH U Ka4eCTBA BIMOTHEHUS
MPUMEHHUTEIIBHO K npoheCCUOHAIBHBIX 3314

pa3IMYHBIM

KOHTEKCTaM.

OII 02.0Ocy1iecTBIsTh - UCTIOJIb30BAHUE PA3TUYHBIX HCTOYHHUKOB,
IIOMCK, aHaAJIU3 U BKJIIOYAs 3JICKTPOHHBIE PECYPCHI, MEIUAPECYPCHI,
HHTEPIIPETALIHI0 HHTepHeT-pecypChl, IEPUOIUICCKHE N3TaHHUS 110
uHGpOpMAIUH, CICIMATLHOCTH JIJISl PEIICHUS

HEOOXOINMOM TS
BBIIIOJIHEHHM 3a70a4

mpodeCcCHOHANBHBIX 3a1a4

npoheCCUOHATBHON

JICSATEIILHOCTH.

OK 03. IImanupoBath | - IEMOHCTpAITUS OTBETCTBEHHOCTH 32 IIPUHSATHIC
pean30BhIBATh peleHus

coOCTBEHHOE - 000CHOBaHHOCTh CaMOaHaIHM3a U KOPPEKIIUS

npodeccruoHanLHOE ’
JMYHOCTHOE Pa3BUTHE.

pe3yNbTaTOB COOCTBEHHOM PabOTHI,

OK 04. PaGorarts B

- B3aUMOJICICTBHE C 00YYarOIIUMUCH,

Hutepnperarnus
pe3yIbTaTOB
HaOJIIONEHUH 3a
JICSITENbHOCTRIO
00y4aroIierocs B
MPOIIECCE OCBOCHHUS
o0pa3oBaTeIbHON
MPOTPaMMBI

DKCIepTHOE HAOIOICHUE
1 OTICHKA Ha JJabopaTopHO
- IPaKTHIECKUX
3aHATHSX, IPU
BBITIOJTHEHUU pa0oT 110
y4ueOHOU 1
MTPOU3BOICTBCHHOMN
MPaKTHKaM




KOJUISKTUBE ¥ KOMaH/IE,
3 peKTHBHO
B3aMMO/ICHICTBOBATH C
KOJUIETaMH,
PYKOBOJICTBOM,
KIICHTaMH.

MIPETIOIaBaTEIISIMU U MacTepaMu B XO/Ie
00yJeHMS, C PyKOBOJIUTEISIMHU YICOHOU U
MIPOU3BOICTBEHHOM MPAKTHK;

- 000CHOBaHHOCTP aHAIM3a PabOTHI YWICHOB
KOMaH/IBI (TTOTYNHEHHBIX )

OK 05. OcymiecTBisTh
YCTHYIO ¥ IUCbMEHHYIO
KOMMYHHUKAIIHIO Ha
roCyIapCTBEHHOM
SI3BIKE C YUETOM
0COOEHHOCTEH
COIIMAJILHOTO U
KYJIBTYPHOTO
KOHTEKCTA.

-TpaMOTHOCTh YCTHOM U MUCHMEHHOM peyun,
- SICHOCTh (DOPMYJIMPOBAHUS U H3II0KCHUS
MBICIIEH

OK 06. IIposBasaTh
rpaXkJIaHCKO-
MaTPUOTHYECKYFO
TIO3HITHIO,
JEMOHCTPHPOBATH
OCO3HaHHOE TIOBE/ICHUE
Ha OCHOBE

- COOJTIO/ICHHE HOPM TIOBE/ICHHS BO BpeMsI
y4eOHBIX 3aHATHH U MPOXOKICHIS YICOHOH 1
MIPOU3BOICTBCHHOM MPAKTHK,

00I1e9e10BeYeCKIX

LIEHHOCTEM.

OK 07. ConeiictBoBath | - 3¢ppexTuBHOCTH BBITONHEHH paBuil Th Bo
COXPaHEHUIO BpeMsl YI€OHBIX 3aHITHHA, TIPU TPOXOXKICHUH
OKpY>Karollleu cpeipl, y4aeOHOM U PON3BOJCTBEHHOM MPAKTHK;
pecypcocOepekeHto, - 3HaHUE U HCIIONB30BaHUE PecypcocOeperarommx
3¢ PEeKTHBHO TEXHOJIOTHH B 00JIaCTH TeJICKOMMYHHUKAIIUH
JIeHiCTBOBATH B

Ype3BBIYAIHBIX

CUTYyalusiX.

OK 08. Hcmons3oBath
cpencTBa PU3NIECKON
KYJBTYPBI TSI
COXpaHCHUS U
YKPETUICHUSI 3I0POBbS B

- 3(heKTUBHOCTH BBITTOJIHEHMS ITpaBmi Th Bo
BpeMsl YI€OHBIX 3aHITHHA, TIPU TPOXOXKICHUH
y4eOHON U MPOU3BOJICTBEHHOMN MPAKTHUK;

nporecce

npoheCCUOHANTBHON

JESITEIbHOCTU U

nojepKaHue

HEOO0XOIUMOTO YPOBHSA

(huznUecKoi

HOJTOTOBJIEHHOCTH.

OK 09. Mcnonb3oBath - 3¢ EKTUBHOCTD UCTIOJIL30BAHUS
MH(QOPMAIIIOHHEIE MHQOPMAaTMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH B TEXHOJIOTHH B IPo(eCCUOHATIBHOM NesITeNbHOCTH
npodeccuoHaTbEHOM coTrJIacHO (POPMHUPYEMBIM YMECHHSM H
JIeSITETIbHOCTH. N0Jy4aeMOMY NPAKTHUECKOMY OTIBITY;

OK 10. ITons3oBatbes - 3¢ pEKTUBHOCTD UCTIONB30BAHUS B
npodeccHoHaTLHOM podeCCHOHATBEHON EeATeIFHOCTH HEOOX0MMON

JIOKyMEHTAaIle Ha
TrOCYy/IapCTBEHHOM H
MHOCTPAHHOM S3bIKE.

TEXHUYCCKOU AOKYMCHTAllM, B TOM YUCJIC HA
AHTJIMICKOM SI3BIKE.

DK3aMeH




JIUCT
COrJIacOBaHMS padoyeii MPOrpaMmbl

CoenuanibHocth:  11.02.16  «MOHTaX, TEXHMYECKOE OOCIHVKMBAaHME M PEMOHT
3JIEKTPOHHLIX IPUOOPOB U YCTPOHCTBY

JucuurminHa: IIpon3BOACTBeHHAS —MPaKTHKa npodeccuoHanbHoro  Monayas 1TM.03
«IIpoexkTHUpOBaHUE DJIEKTPOHHLIX INPHOOPOB M VCTPOMCTB HA OCHOBE II€YATHOTO
MOHTaXa»

®opma oOyueHus: OUHas.

OJIOBPEHA Hna 3acemanuu I11[K CoenumanbHEIX TEXHUYECKUX AUCIUAILIAH
naumeHosanue ITITK

npotokoa Ne7 ot «01» despans 2019r.

OTBeTCTBEHHBIM HCIIOJIHHUTECIIb, IIPE VcezxaTeg:

TIIK 2l Jle6enera H.H. 01.02.2019
noofuce - — DACUUPPOBKa nOOnuUCU dama

Hcnonaurenu: IIpernoaaBaTeib / Kyiicokos T.A. 01.02.2019
00124CHOCMY pacuugpoexa hnoOnucy odama
dondcHocmy £ noonuce pacuugposka noonucu dama

COT'JIACOBAHO %
Paboronmarens ‘L Hocos M.O. 01.02.2019

/ﬁﬁ‘n’ucza DAcuUPPOBKa NOONUCU dama

3aB. 6HOIHOTEKOM J [/él Lelllilpe Munsesa E.I. 01.02.2019
noonuce pacuugposxa noonucu dama

ITPOBEPEHO

Meroauct Z/tﬁé(/ - Yecuokona T.A. 01.02.2019
Hoonuce pacuugposxa noonucu dama

3aper HCTPHUPOBaHA I10J YY4CTHBIM HOMEPOM [ReX S

SJIEKTPOHHBIN AHAJIOI ITPEJOCTABJIEH
MeTonucT o HHGOPMALMQHHEIM 00Pa30BaTENBHBIM TEXHOIOTHAM

st 77 _ Annpeesa M.B 01.02.2019
noéﬁ/l///ﬂ/ pacuugposxa noonucu dama




