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1. TACHOPT PABOYEM ITPOTPAMMBI YYEFHOM JUCIITUTIJIAHBI
NudopmanmoHHbie TEXHOJIOTUH B MPOGECCUOHATBHON NeSATEIbHOCTH.

1.1. O6aacTh NPUMEHEHHUS TPOTrPAMMBI

[Iporpamma y4eOHON AUCIUIUIMHBI SIBISETCS YaCThIO TPOTPaMMBbI TOATOTOBKU
cnenuanucToB cpeanero 3BeHa (nanee — [MIICC3) B cooTBeTcTBUM C efepanibHbIM
roCyapCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM CPEAHEr0 Mpo(eCcCHOHATBLHOTO
obpazoBanus 1o cnennansHocTh 11.02.02 Texuudeckoe 00CTyKMBaHUE U PEMOHT
PaINO3ICKTPOHHON TEXHUKHU (110 OTPACIISIM).

1.2. MecTo AMCHUIUVIMHBI B CTPYKType OCHOBHOH MNpo(ecCHOHAIBHOM
o0pa3oBaTeIbHOM MPOTrPAMMBI:

JlucuuiinHa OTHOCHUTCSL K 00ImenpodecCuoOHaIbHBIM JUCHUIUIMHAM U
BXOAuT B podeccuonanbublil yueOHbIi ruki [IIICC3 o cnenmansaoctu 11.02.02
Texnuueckoe OOCTY>KMBAaHUE U PEMOHT PATUODICKTPOHHOM TEXHUKU (IO
OTpacisim).

1.3. llean u 3agauM JUCHUIUVIMHBI — TPeOOBAHUA K Pe3yJbTATAM OCBOEHHSA
TUCHUIIHHBI:

B pe3ynbraTte 0CBOEHUS TUCHUILIMHBI 00YUYaIOIIUICS JTOKEH YMETh!

- UCIIOJI30BaTh MPOrpaMMHOE OOecleuyeHne B MPOQPECCHOHATBHON
JIeSITCILHOCTH;

- MPUMEHSTH KOMITBIOTEPHBIE U TEJICKOMMYHHUKAITMOHHBIC CPEICTBA.

B pe3ynbrare 0ocBOCHUS TUCIUILUIMHBI 00YUYaIOIIUICS JOJDKECH 3HATD:
- coCTaB, PYHKIIMM U BO3MOKHOCTH HCIIOJIb30BaHUS HH()OPMAIIMOHHBIX
1 T€JIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B MPOo(eCCHOHATLHOMN ACATeIbHOCTH;
- OCHOBHBIC  CBEJICHMS O  BBIYMCIHUTEIBHBIX  CHCTEMax H
ABTOMATHU3MPOBAHHBIX CUCTEMAX yIPABJICHUS.

TexHuk n0omKeH 001aaaTh OOMMMH KOMIIETEHIIUSIMU, BKITIOYAIOIIUMU B Ce0s
CIIOCOOHOCTb:

OK 1. [ToHumaTh CyIIHOCTh W COIIMAJIBHYIO 3HAYUMOCTH CBOEH Oymyrieit
npodeccuu, MposIBIATh K HEW YCTOMYMBBIA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JEATEIbHOCTh, BbIOUpATh THUIIOBBHIC
METO/IBl M CIOCOOBI BBIMIOJHEHUS TPO(PECCHOHANBHBIX 3a/lad, OIEHWBATh HX
() PEKTHBHOCTH U KAYE€CTBO.

OK 3. [IpuHumaTh penieHus B CTAHAAPTHBIX U HECTAHAAPTHBIX CUTYAIUsAX U
HECTHU 32 HUX OTBETCTBEHHOCT.

OK 4. Ocy1ecTBisTh MOUCK U UCTIOIB30BaHKe WH(MOPMAITIHN, HE0OX0IUMON
1151 9((HEKTUBHOTO BBIMIOJHEHUS MPO(ECCHOHATBHBIX 3a/1a4, TPO(PECCHOHATBHOTO
U JUYHOCTHOTO Pa3BUTHSI.



OK 5. Ucnonb3oBath MHGOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B
npoecCUOHaNbHOMN eI TeIbHOCTH.

OK 6. Paborarh B KoJIIEKTMBE U KOMaHje, 3(h(PEKTHUBHO O0OIIaThCA C
KOJUIETaMH, PYKOBOJICTBOM, IOTPEOUTEISIMH.

OK 7. bpats Ha ce0si OTBETCTBEHHOCTh 3a pabOTy 4YJICHOB KOMAaHbI
(MOTYMHEHHBIX ), PE3yIbTaT BHIMOJHEHUS 3a/IaHUN.

OK 8. CamocTosTeIbHO ~ ONpeNesaTh 3ajJadyd  IpPoQecCHOHATBLHOTO U
JUYHOCTHOTO PAa3BUTHSI, 3aHUMATLCS CaMOOOpa30BaHUEM, OCO3HAHHO TUTAHUPOBATH
MOBBINICHUE KBATH(UKAIIHH.

OK 9. OpueHTHpPOBAaTHCA B YCIOBHSIX YaCTOH CMEHBI TEXHOJIOTHHA B
poecCHOHANTEHOM eI TEIIEHOCTH.

Texuuk gomkeH o0gagaTh NPO(ECCHOHATBHBIMU  KOMIIETEHLUSMH,
COOTBETCTBYIOIIMMH BUIAM JI€ATEIBHOCTH:

[1K 1.3. [IpyMeHsITh KOHTPOJIbHO-U3MEPUTETIbHBIE TPUOOPHI JIsl TPOBEICHUS
COOpPOYHBIX, MOHT@XHBIX M  JIEMOHTXHBIX pabOT pPa3IUYHBIX BHUJOB
PaaNO3IEKTPOHHON TEXHUKH.

[IK 2.1. HactpauBaTh M peryiupoBaTh NapameTpbl yCTPOWUCTB, OJIOKOB U
npuOOPOB PATUOITEKTPOHHOU TEXHUKH.

I[IK 3.2. HMcrnonb30oBaTh aaropuT™M JUArHOCTUPOBAHUS AHAJIOTOBBIX M
HU(POBBIX YCTPOUCTB U OJIOKOB PAANO3JIEKTPOHHON TEXHUKHU.

1.4. Pexomenayemoe KOJHYECTBO YAaCOB HA OCBOCHHE IPOrpaMMBbI

AUCHMIIMHBI

MaKCUMaJbHOW y4eOHOI Harpy3ku odyuyatomierocst 120 yacoB, B TOM 4HUCIIE:
00s3aTeNbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs: 80 yacos;
CaMOCTOSTENbHOM paboThl 0Oyvatomerocs 40 yacos.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JJUCHUIIJINHBI

2.1. O0bem y4eOHOM TUCUMILIMHBI U BUJbI Y4e0HOI padoThl

Buna yueOHoii padoThI

O0BeM yacoB

6 cemecmp
MakcumasibHasi ydeOHasi Harpy3ka (Bcero) 120
O0s13aTes1bHAs AyIMTOPHAs yueOHas1 Harpy3Ka (Bcero) 80
B TOM YHUCIJIE:
JIEKIIUH 34
71a00paTOPHBIE 3aHATHS 46
MPAKTUYECKHUE 3aHITUS -
KypcoBast pabota (ipoexr) (eciu npedycmompero) -
CamocrosiTejibHas padoTa odyuyarierocs (Bcero) 40
B TOM YHUCIJIE:
CaMOCTOsITeJIbHAsI paboTa HaJl KypCOBOM paboToOM -
JoManrHss pabora 40
dopma npomedncymounou ammecmayuu oughgpepenyuposanwiii

3a4dem




2.2. Temarnyeckuil IJIaH W coJep:KaHHe Y4eOHOH aUCHUILUIMHBI WHE@OpMAanMOHHBbIE TEXHOJOTMH B NPO(ecCHOHAIbHOI

JEeHATECJIbHOCTH!
HanMeHOBAHIe Copepxxanue yuyeOHOIro MaTepmaJa, 1a00paTopHble H NPpaKTHYecKHe padoThl, YpoBenn
pa3IeI0B 1 TeM caMoCTOsITeJIbHAsI padoTa 00y4awiuxcs, KypcoBasi padoT (mpoekr) O0bem yacon 0CBOEHM
(ecau IperyCMOTPEHBI) s
1 2 3 4
Pasznea 1. OcHoBbI HHGOPMAITMOHHBIX TEXHOJIOTHH 4
Tema 1.1 Coneprkanne ydeOHOro Marepuarna. 2
OcHoBBI 1 | Ilonarue undopmarnmonnoit rexnonoruu (MUT), 00beKTHI, pe3ynbTaThl, CPeICTBA U
WH(OPMAITMOHHBIX meToasl UT 1
TEXHOJIOTUI
Tema 1.2 Copepkanne ydeOHOro Marepuana 2
Bunst uadopmanmonnsix | 1 | Cocras u kiaaccubukarus UT 1
TEXHOJIOTHI
Pa3nes 2. CucTeMbl aBTOMATH3MPOBAHHOIO NPOCKTHPOBAHNUSA PAIHO3ICKTPOHHON aNnapaTypsl 4
Tema 2.1 Copneprkanne y4eOHOro MaTepuana 2
OcHoBBI 1 | BBenenue B aBTOMaTU3UPOBAaHHOE NpoekTupoBanue. Onpenenenue nousatus CAIIP. 1
aBTOMATHU3UPOBAHHOTO 3anaun npoekTupoBanus. CTaauu mporuecca NpoeKTUPOBaHUS, 0COOEHHOCTH
ITPOEKTUPOBAHMUS poeKkTHpoBanust POA
Tema 2.2 ConeprkaHue yueOHOro MaTepuaa 2
Cucremsl 1 | Obume ceenenus. [lporpammuoe obecnieuennie CAIIP POA. Maremaruueckoe 1
ABTOMAaTU3UPOBAHHOIO obecneuenue CAIIP. Jluarsuctuyeckoe odecnedenne CAIIP. Mudopmanmontoe
MIPOCKTUPOBAHUS obecnieuenne CAIIP. Texunueckoe obecnieuenue CAITP
Pa3nes 3. Pazpa0oTka 3JeKTpHYeCKHX NPHHUMNHAJBHBIX cXeM B cpeae Altium Designer 35
Tema 3.1 Copneprkanne ydeOHOro MaTeprana 2
3HAKOMCTBO C 1 | Uutepdeiic nomp3oBarens. [Ipoext B Altium Designer. YmpasineHue J0KyMeHTaMU 1
uHTepdeiicom IIPOEKTA
JlaGopaTopHble 3aHATHS 2
1 ‘ O6ume ceenenust o CAITP Altium Designer 3
CamocrositensHas padbora. Odopmiienre oTdeTa mo JjadbopaTopHoit paboTe, MOATr0TOBKA 2 2

K 3al1uTeC




Tema 3.2 Copeprkanue y4eOHOro Matepuasa 6
Co3nanue OubIMOTEK 1 | Pa3zpaborka 6ubGmmorek komnoneHToB. Konnenuus 6ubnmuorek Altium Designer, 1
MOHSTHE KOMIIOHEHTA, MOJICJIeH, BUBI MOJICIICH.
2 | Pazpabotka YI'O komnonenToB. Hactpoiika paboueit 001acTu peiakropa cxem s 1
coznanusa YI'O. 'mobGanpHOE pelakTHPOBaHHE KOMIIOHEHTOB OMOJIMOTEKH.
3 | Pa3paborka moxenu footprint. Hactpoiiku penakropa st CO3qaHusi MOACIH 1
footprint. Macrtep co3ganust mojaeneid. JlobaBnenue 3D-mMonenu K MOCag0uHOMY
mecTy. CornacoBanue YI'O u pa3nmuuHbIx BUA0B Mojeneit. Ummopt 6ubdauorek P-
CAD. Co3znanue nuaterpupoBanHoi onbdauorexu. Coznanne OMOIMOTEKH B BUIC
0a3bl JanHbIX. [lonkirouenne OMOINOTEK.
JlaGopaTopHblie 3aHITHS 6
1 | Co3ganue ycnoBHBIX rpaduueckux 0003HAUEHUN JIIEMEHTOB 3
2 | Pa3zpabotka B CAIIP Altium Designer mocagouHbpIX MECT Ha IEUATHOH IJ1aTe 3
3 | YnakoBKa BbIBOJIOB KOHCTPYKTUBHBIX 371eMeHTOB B CAIIP 3
CamoctosrenpHas padora. OpopmiieHHe 0TYeTA T10 JIA0OpATOPHO paboTe, MOATOTOBKA 5 2
K 3aIuTe
Tewma 3.3 Copnepkanne ydeOHOro MaTepuana 6
Pazpabotka 1 | Pabora ¢ penakTopom npuHIMNuanbHbIX cxeM Schematic Editor. HacTtpoiika 1
ANMEKTPUICCKUX pemakTopa.
NPUHIUIUATBHBIX CXeM | 2 | OOBEKTHI peJakTopa MPUHIMITHAIBHBIX CXEeM. DJIEKTpUUECKHE U rpaduuecKue 1
MPUMHTHUBBI.
3 | Co3/taHre MHOTOJIMCTOBBIX MPOEKTOB. Co3/1aHNe CBA3aHHOCTH B MHOTOJIHCTOBOM 1
MIPOEKTE.
JlaGopaTopHblie 3aHITHS 2
1 | Co3nanue snexTpuYecKiX NPUHIMIHATLHBIX CXeM peJakTopoM Schematic 3
CamocrositensHas padbora. Odopmiienre oTdeTa mo JadbopaTopHoit paboTe, MOATr0TOBKA 2 2
K 3aIUTe
Tema 3.4 Copneprkanne ydeOHOro MaTeprana 2
CxeMOTeXHUYECKOE 1 | Dransl monenupoBanusi. Buael mogeneit B Altium Designer. 1
MOJICTTHPOBAHUE
Pa3nen 4. PazpadoTka neuaTHbix miat B cpeae Altium Designer 28
Tema 4.1 ‘ Coneprkanue yueOHOro MaTepuaa 2




Odopmnenue 1 | PaGora ¢ penakTopom nevarabix wiat PCB Editor. Co3nanue 3aroToBky ne4aTHoOM 1
KOHCTPYKTUBHBIX maTel. HacTpolika mpoekTa ne4aTHO! IJ1aThl.
apaMeTpoB Me4aTHOU
IJ1aThI
Tema 4.2 Copeprkanue y4eOHOro Matepuasa
IIpaBuia 1 | Yopasnenue nzobpaxenueM B pegakrope. Hactpolika mpaBui mpoeKTUPOBAHHUS. 1
IIPOEKTHUPOBAHUS OO6nacTp AelCTBUS MPpaBHJI IPOSKTUPOBAHUS. Y HApHbIe U OMHApHBIE ITpaBUIIa
[I€YaTHOM MJIaThI npoektupoBanus. [IpaBuia npoekTUpOBaHMsl, YUUTHIBAEMbIE IIPU TPACCUPOBKE
(Routing). ITpaBuia npoeKTUPOBaHUS, YUUThIBaEMbIE IIPU IPOU3BOJICTBE
(Manufacturing). IIpaBuna npoeKkTupoBaHus, 3ajaBaeéMble JJIs1 BBICOKOCKOPOCTHBIX
cxeMm (High Speed). [IpaBuia npoekTupoBaHusi, UCIOIb3yEeMbIE ITPH pa3MEIICHUN
koMroHeHToB (Placement).
JlaGopaTopHble 3aHATHS
1 | Pa3Memenne KOHCTPYKTHBHBIX 2IEMEHTOB Ha Me4aTHON miatepeaakropom PCB 3
CamocrosrenpHas padora. Odhopmiienue otdera 1o 1abopaTopHOi paboTe, HOArOTOBKA
K 3alI1Te
Tema 4.3 Copnepkanne ydeOHOro Matepuana
Pasmemenune 1 | Pa3mernenne xomMmoHeHTOB Ha miate. Kiacchl KOMIIOHEHTOB M 06/1aCTH Pa3MEIICHHUS. 1
KOMIIOHCHTOB Ha 1j1ate, | JlabopaTopHBIC 3aHATHS
TPAacCUPOBKa NEYaTHBIX | | | TpaccupoBka nevyatHslx miaat B CAIIP Altium Designer B aBTOMaTH4eCKOM pexXUMe 3
IPOBOJHHMKOB
CamocrosrenbHas padora. OdopmieHue oTdera 1o 1adbopaTopHOi paboTe, MOAroTOBKa 2
K 3allluTe
Tema 4.4 ConeprkaHue yueOHOro MaTepuaia
Beimryck 1 | Pacneuarka cxem u 4yepTeKel nedatHbix miat. QopMHUpOBaHUE JIMCTA YEPTEXKA 1
KOHCTPYKTOPCKOM neyaTHol miatel. IIpocTanoBKa pazMepos.
NOKyMCHTallMU JlaGopaTopHble 3aHATUS
1 | PaGora co crangaptHeiMu 6ubnuorekamu B CAIIP Altium Designer 3
2 | BeiBoz Ha neyathb pe3ynbraroB npoektupoBanue B CAIIP Altium Designer 3
3 | Okcnopt pesynpraToB npoektupoBanust CAIIP Altium Designer B popmar AutoCAD 3
CamocrosrenbHas padora. OdopmiieHue oTdera 1o 1adbopaTopHoit paboTe, MOArOTOBKA 2

K 3allUTe
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Pasznea 5. MonennpoBaHue u MccieJOBAaHUE JIEKTPOHHBIX cxeM B cpeae Multisim

34

Tema 5.1. Copepxanne yaeOHOro MaTrepuaa 2
3HAKOMCTBO C 1 | Cpena Multisim. O630p KOMIIOHEHTOB, paboTa ¢ mpudopamu. Ananu3. Oomue 1
uHTepdeiicom Multisim IpaBUJIa MOJIEIUPOBaHUS. TOIMOJIOTHS CXEM.
JlaGopaTopHble 3aHATHS 12
1 | U3mepeHue 31eKTpUUECKUX BEIMUUH U TapaMETPOB 3JIEMEHTOB AJIEKTPUUYECKUX 3
neneun
2 | Pa3BeTBNEeHHAs 1IeNb NOCTOSIHHOTO TOKA 3
3 | Ogrodasublii TpanchopMaTop 3
4 | DnexTpoHHBIE YCTPONUCTBA HA ONEPALIMOHHBIX YCUITUTENSIX 3
5 | Jlornueckue 351€MEHTHI M CXEMBbI 3
6 | CyeTunku 3
CamocrosrenbHas pabora. OgopmiieHne oTyeTa 1o J1adbopaTopHoii paboTe, MOAr0TOBKa 20 2
K 3aIIUTe
MakcumasnbHas yueOHasi Harpy3Ka 120
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3. VCJOBHUSA PEAJIM3ALIIMA PABOYEN TNPOTPAMMBI YUEBHOW
JTACTOUTIIAHBI

3.1. TpeOoBanuss K MHHUMAJIBbHOMY  MAaTEepPHAIbHO-TEXHUYECKOMY
o0ecneyeHmnIo

IIporpamma peanusyercsi ¢ UCIIOJIb30BAaHUEM pecypcoB MacTepckor Ne 4 1o
KOMIIETEHIIMA «OJEKTPOHMKA», OCHAICHHOW M3 CpPEACTB IpaHTa B paMKax
peanuzanmuu MeporpusaTus «l'ocyrapcTBeHHas MOAJEpKKa MpodeccuoHaIbHbBIX
o0pa3oBaTeNbHBIX OpraHu3aluid B LEIsIX O0OeCledYeHHUs COOTBETCTBUS —UX
MaTepUaIbHO-TEXHUYECKON 0a3bl COBPEMEHHBIM TpeOOBaHUAM» (enepanbHOro
npoekta «Momonplie npodeccuoHansl» (IloBbllleHNE KOHKYpPEHTOCIIOCOOHOCTH
npo(eCCHOHATBHOTO 00pa30BaHMs)» HAIMOHAIBHOIO MpoekTa «OOpa3zoBaHHE»
rocygapcTBeHHOM nmporpammel Poccuiickoit @enepanuu «Pa3Butre o0pazoBaHusD.

OcHaiienre yueOHol Mactepckoit No 4 1o KOMIIETEHITNU « DJIEKTPOHUKA:

KoMrmiekT aHTUCTaTUH4eCKOro pabo4yero Mecta B COCTaBe:

— Cron aHTUCTaTHYECKUI

— Jlyna co cBeTOaMOAHOM MOJICBETKON HACTOJIbHAS

— CTyJ] NOIMypeTaHOBBIN Ha KOJEcax

— Kowmmekt aHTHUCTaTHYECKOr0 000py/10BaHUS (KOBPUK aHTUCTATUUECKUU,
YHUBEPCAIBHBIM y3€l 3a3€MJICHUS, KOJOAKA JJISI 3a3€MIJICHUSI 3aKpbITas,
OpacieT 3a3eMJICHHS] METAIUTMYECKUI CMEHHBIHN, KOp3UHa JIJIsi Mycopa)

— Xauar

— Ouku 32U THBI

— OTMBIBOYHAS yJIBTPa3BYKOBas BAaHHA

— CrepeoyBeIMUUTENb (MECTO BU3YaJTbHOT'O KOHTPOJIS)

KommuiekT u3mepurtenbHOro o00pyi0BaHusl B COCTaBe:

- HcTouHuk nuTaHus

— T'enepatop curnanoB npou3BOJILHON (HOPMBI U CTAHIAPTHBIX (PYHKITUH

- Ocuumnorpad

- MyneTumeTp

— HM3meputenbHas cTaHius pa3paboTInKa

— Jlornueckuii ananu3aTop

— IIporpammMupyembiii UICTOYHUK ITUTAHUSA

— IIporpammupyempiii HyHKIIMOHATBEHBIN TeHEPaTOP

— MynbTUMETP IPOTPAMMUPYEMBIN

— Ocuusnorpad nporpaMMHUpyEMBIii

— Ilporpammupyemplii aHaau3aToOp MUQPPOBHIX CUTHAJTIOB

— IIporpammupyempie kaHaIbI UG POBOTO BBOIA/BHIBOIA
[Hudposoit USB muxpockon ¢ noacsetkor 8Mm, yeeanuenne 10-300X
Mynbtumerp 1ugpoBoii 5 B 1

12



KommuiekT nasnpHOro 060py0BaHUs:
— JpMoynoBuTens
— TpéxkaHanbHas NasIbHO-PEMOHTHASI CTAHLIUS
— TepMoBo3aylIHas nasyibHask CTAHLIMS
— AHTHCTAaTUYECKUH iepKaTeib ISl J1aT
— CWJIMKOHOBBIN KOBPUK
— OnoBoorcoc

KommiekT aHTHCTaTMyeckoro pabouero uHcTpyMeHTa (Habop SMD
HNUHIETOB, OOKOPE3bl, KPYTIOryOIbl, IIIOCKOI'YOIIbl 3aXBaTHBIE, TOHKOTYOIIbI, HOX-
CKaJbleNb C MEPOBBIM JIE3BUEM, Ha0Op OTBEPTOK, HAOOp alMa3HBIX HaAQHIIEH,
HAaO0Op BCHOMOTATENbHBIA MJI1 TaWKW, IITaHTCHIMPKYIb SJICKTPOHHBIM, Iyma
yacoBasi, CTOMKa JUIsl CBEpJIeHUs, HU(PPOBOM MUKPOCKOI, MHOTO(PYHKIMOHATbHBIN
WHCTPYMEHT)

HabGops! nst 00yueHus: 1 TPEHUPOBOK

— Moaynb 1 - HaGopbI 1151 COOPKHU

— Moayns 2 - HaGOPHI 7151 IPOrPAMMHUPOBAHUS

— Mopaynb 3 - 1715 MOWCKA HEUCTIPABHOCTEMN

— Moaynb 4 - moyHaTOpHOE MOACIUPOBAHUE

— OO6pazoBarenpHas usmepurenbHas miarpopma ¢ I[IJIMC u HaGopHBIM
OJIEM

Pabouune Mecta 00yuaromuxcs 1 npenogaBaTesst (CTOM, KPecio, CTYJ)
- Kowmmnsrorep (cucteMHbIil 010K, 2 MOHUTOPA, KPOHIITEWH AJI1 MOHUTOPOB,
MBIIITb, KJIABHATYPA)
- Cremnax ESD
- IlIkxad xpaHeHUs] KOMIUIEKTYIOIIMX U KOMIIOHEHTOB ESD
- IlIxa¢ pazdopusiit ESD
- Hkad ns onexasr ESD
— HHTepakTUBHBIN IUCTIIIEN
- Aypauocucrema
- HoytOyxk
— MHOropyHKIIMOHAIBHOE YCTPOUCTBO IIBETHOM J1a3epHbIi A3
— Jlocka MarHUTHO-MapKepHas

[Iporpammuoe obecriedeHue:

HaGop  mporpamMM  WHTEpaKTHBHBIX  HM3MEPHUTEIBHBIX  TPHOOPOB
(BuptyanbHbie npudopsI «AHaIOTrOBBIA/IIUPPOBOH BOJIETMETPY,
«AHAJIOTOBBIA/LIUPPOBON  amMmepMeTp», «AHAIOTOBBIN/IIMGPOBON  OMMETPY,
«['eHepaTop aHaIOTOBBIX CUTHAJIOBY», «['€HepaTop CHUTHAIOB TMPOM3BOJIBHOMN
dbopmbl», «AHanmuzaTop/reHeparop HUGPOBBIX CHUTHAIOB», «Ociumiorpady,
«/lunamudecknii  aHanM3aTOp CHUTHajiOB», «lIporpaMMupyeMblii  HCTOYHHMK
TIUTAHUS )
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Microsoft Office
Adobe Reader
NI Multisim
Windows 10 pro
Altium Designer

[Ipu peanuzanuu nporpaMMbl MOTYT IPUMEHSATHCS SJEKTPOHHOE 00YUEHHUE U
JMCTAaHIIMOHHBIE 00pa3oBaTeIbHbIC TEXHOIOTHH. [Ipr 00yueHnn UHBANIKIOB U JIUI
C OrpaHMYECHHBIMU BO3MOXKHOCTSIMU 3JIOPOBBSl DJIIEKTPOHHOE OOy4eHHE W
JMCTAaHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJOTUH IPOrPAMMON MPEeayCMaTPUBACTCS
BO3MOKHOCTh MpUeMa-nepeaau UHPopMaluy B JOCTYIHBIX JIJIs HUX (opmax.

3.2. UudopmaunonHoe odecnieyeHne 00yueHust
Ilepeyens pexoMeHayeMbIX Yy4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOIOJHUTEJIbHOMN JIUTePaTypPbl

OCHOBHBIE€ HCTOYHUKM:

1. Koctiok, A.B. HWupopmanmoHHble TEXHOJIOTUU. ba3oBblli  Kypc
[DnexTponHBIH pecypc] : yueOHuk / A.B. Koctiok, C.A. bo6onen, A.B. ®ieronros,
A K. Yepnbix. — DnektpoH. nan. — Caunkt-IlerepOypr : Jlans, 2018. — 604 ¢c. —
Pexxum nocryna: https://e.lanbook.com/book/104884 . — 3ari. ¢ 3kpaHa.

2. Mypowmres, H.}O. NupopManvoHHBIE TEXHOJIOTUU MPOCKTUPOBAHUS
PaIOdIEKTPOHHBIX CPEACTB [DIeKTpOHHBIN pecypc] : yuebHoe mocooue / J1.1O.
Mypowmues, 1.B. Tropun, O.A. benoycos, P.}O. KypHocoB. — DneKTpoH. 1aH. —
Cankrt-IletepOypr : Jlaws, 2018. — 412 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/109618 . — 3ar. ¢ skpaHa.

JlonoJIHUTe IbHbIE HCTOYHUKH:

1. bocona JI. JI. 3anumarenbHbIe 3a/1auu 110 WHQOpMATUKE [DIEKTPOHHBIN
pecypc]: / JI. JI. bBocoma, A. 0. bocosa, 0. I'. KonomeHnckas - MockBa: bunom.
JlabopaTopus 3HAHUU, 2014 - 152 C.
http://e.lanbook.com/books/element.php?pll id=50553

2. HoparumoB M. M. OCHOBBI KOMIBIOTEPHOTO MOAEIUPOBAHUS
HAHOCUCTEM [DJIEKTPOHHBIN pecypc]: [yueOHoe mocobue N CTYJEHTOB BY30B U
CHEUATNCTOB B 00JaCTH BBIUMCIUTENbHONU HaHOTexXHOJoruu | / 1. M. MOparumos,
A. H. Kogmiog, FO. ®. Hazapos - Cankrt-IlerepOypr [u ap.]: Jlanb, 2010 - 384 c.
http://e.lanbook.com/books/element.php?pll cid=25&pll_id=156

3. DIeKTpOHHBIA Yy4eOHO-METOAUYECKUI KOMIUIEKC. DJEKTPOTEXHUKA /
Spoukuna I'.B., u3garensctBo «Akagemus-Meaunay, 31€KTPOHHBIN pecypc, 2021.

4. TlerpoB B.I1. BrimonHenne MoHTaka M COOPKH CpelHEN CIIOKHOCTH U
CJIOHBIX y3JI0B, OJIOKOB, MPUOOPOB PAJAMOIICKTPOHHOMN anmaparypsl, armapaTypsl
MPOBOJAHON CBSI3U, DJIEMEHTOB Y3JI0B MUMIYJbCHOW W BBIYUCIUTEIIBHOW TEXHHKHU.

2019.

5. DOmnexrtponnas mabopatopusi Ha IBM PC.IIporpamma Electronics
Workbench u ee npumenenue B.W. Kapnamnyk M.: 9KOM, 2004
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https://e.lanbook.com/book/104884
https://e.lanbook.com/book/109618
http://e.lanbook.com/books/element.php?pl1_id=50553
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=156

6. DIEKTPOTEXHUKA U AJEKTPOHUKA B SKCIEPUMEHTAX U YIPaKHEHUSX:
[Tpaxtukym Ha Electronics Workbench: B 2 1. mox o6meit pen. JI.U. [Tandunosa T.
1: Dnektporexnuka. —M.: JIOIADKA, 1999

7. NUndopmannoHHbIE TEXHOJOTHH MPOEKTUPOBAHUS PaJUOIEKTPOHHBIX
CpeICTB [DIEKTpOHHBIN pecypc]: yueoHoe ocobue / JI.}FO. Mypowmries [u ap.]. —
OnextpoH. aaH. — Cankrt-IletepOypr: Jlanp, 2018. — 412 ¢. — Pexum gocrtyna:
https://e.lanbook.com/book/109618. — 3aru. ¢ 3xpaHa.

3.3 YueOHO-MeTOAUYECKOEe 00ecnevyeHne CaMOCTOSITeIbHOM PadoThI

B ydeOHOM mpoliecce MUCHUIUIUHBI MPEAYCMOTPEHBI CIEAYIOIIUE BHJIbI
CaMOCTOATENbHON paboTHI:

1. BeimonHeHHWe AOMAIIHEro 3aJaHus, IO KOTOPBIM MOAPA3yMEBAETCS
caMOCTOATENbHAsg y4eOHas JeATEeNbHOCTh OOydYaloMXcsd, HaleJIeHHas Ha
3aKpEIUICHUE MaTepralia, M3YYEHHOI0 Ha ayJWTOPHBIX 3aHSTUAX, MOBTOPEHUE
MPOMICHHOTO U BBHITIOJIHEHUE 3aJaHUi HEOOXOAUMBIX JJII OpraHU3aluy y4eOHOM!
paboThl MOJA PYKOBOJACTBOM mpemnoAaBaTens. KOHTpoib Haja BBINOJHEHUEM
OCYILECTBIJISIETCS BO BPEMSl ayJAMTOPHBIX 3aHSITHH B pe3yjbTare (PPOHTAIBbHBIX U
BBIOOPOUYHBIX OIIPOCOB.

2. Pa3BuTuEe MBICIUTEIBHON NIEATEIBHOCTH 4Y€pe3 JIOTHUYECKOE MOCTPOCHHE
(GYHKIHOHATIBHBIX CXEM 3JIEKTPOHHOU ammapatypbl. KOHTpOb Haja BBHITIOJIHEHUEM
OCYIIECTBJISIETCS 3@ CUET OLIEHKH MOJTOTOBJIEHHOTO OTYETa O MPOJIeTIaHHOM padoTe.

B xone camocTosTenbHON paboThl 00yUarouecs:

-BBINIOJIHSIIOT 3aJaHusl 110 MOATOTOBKE K MPAKTUYECKUM 3aHITHUSIM;

-4UHATAIOT, AHHOTUPYIOT TEXHUYECKUE MyOJIMKAITUH TI0 CIICUaTBbHOCTH;
-OCYIIECTBIISIIOT MOUCK MHGOpMauu B OUOIMOTEYHO-UH(OPMAIIMOHHONW CUCTEME
By3a, ceTu MHTEepHeT.

[Ipy BBIMOJHEHUH CAMOCTOSTENILHONW paOOThl IO BHEAYJIUTOPHOMY YTEHUIO
oOyyaromuecsi TMOJB3YIOTCS JIUTEPATYpPOM, PEKOMEHIyeMOW WX BEAYIIUMHU
MPETO/IaBaATEIISIMU

DopMbl KOHTPOJISI CAMOCTOSTEIILHONU Pa0OTHI:

- MPOBEPKA MUCbMEHHO-TpaprUecKuX 3aJaHUI Ha 3aHATHUSX;
- BBIOOPOYHBIN YCTHBIN ONPOC, MPEIHA3HAYCHHBIX /I BHEAYAUTOPHOTO YTCHUS,
- UHJIUBUIyaJIbHBIE OeCeIbl M KOHCYJIBTAIUU C TIPEMNO0/IaBaTEIIEM.
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4. KOHTPOJIb U OLEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOM

JTACTOUTIIAHBI

KOHTpoOJIb U OLIEHKAa Pe3yJIbTaTOB OCBOCHMS AUCIUIUIMHBI OCYIIECTBIIAETCS
IpenojaBaTesieM B IMPOLecce MPOBEACHUS NPAKTHUECKUX U J1a00paTOPHBIX
3aHATUHN, TECTUPOBAHUS, a TAKXKE BBIIOJHEHHS 00Yy4arOIMMUCS UHIUBUYaJIbHBIX

3aJJaHu M, IPOECKTOB, UCCIIEIOBAHUM.

PesyabTaTsl 00yyeHus
(oCcBOEHHBbIE€ YMEHMSI, YCBOCHHbIE 3HAHUS)

@DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaTOB 00yUYeHHust

YMmenuns

C03/1aBaTh, U3MEHATH JJICKTPUUECKUE CXEMBI
a TaKKe pa3BOJWUTH TEYATHBIE IUIATHI C
nomotnbio [1O Altium Design; NI Multisim.

BBITTOJIHCHHUEC U 3alllUTa J1a6opaT0pHor0 3aHATUA

H0JIb30BaThCsl CPEACTBAMU U
BO3MOXKHOCTSIMU ceTu VIHTepHET,
OpraHu3alys COBMECTHOM pabOThI Haj
IPOEKTaMU;

BBIINNOJIHCHHUEC U 3all1UTa Ha6opaTopHor0 3aHATHUA

3Hanus
OCHOBHBIC  TIOHATHSI W OIpPEHICICHHs | KOHTPOJbHAs paboTra
UH(OPMALMOHHBIX TEXHOJIOTHIA;
BBEJCHUE B ABTOMATHU3MPOBAHHOE | YCTHBIN OMPOC
IIPOCKTUPOBAHHME. ;

TCXHUYCCKHUEC KaHAJIbI YTCUKU I/IH(i)OpMaIII/II/I.

YCTHBIA OIIPOC

@OPMbl npOMeofcymOI{Hoﬁ ammecmayuu

6 cemecmp - oughghepenyuposanmwiii 3auem
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5. ®OHJAbI OHNEHOYHbBIX CPEJACTB
6 cemecTp 00yuyenus. @opma KoOHTPOJIS — « /(U depeHUMPOBAHHBIN 3a4UeT»

Bompocsr 11t moArotoBku K 1udpepeHIInpoBaHHOMY 3a4eTy
no aucuuminHe « MTHpopManoHHbIE TEXHOJIOTUU B TPO(HECCHOHATIBHOM
NEATEIIBHOCTH

Omnpenenenre NOHATHSA UH()OPMALMOHHASI TEXHOJIOTUSI.

CocTaB cpeACTB U METOJI0B MHPOPMALIMOHHBIX TEXHOJIIOTHI C IPUMEPaMH.
OyHKIMOHAIBHAA ~ CTPYKTypa  TEXHMYECKHX  CpPEACTB  HMH(OPMAIMOHHBIX
TEXHOJIOTUH.

Tpu rpynmsl npeoOdpa3zoBaHus HHOOPMAMOHHBIX OOBEKTOB.

. Tprn OCHOBHBIX THIIA CBS3H, PEATU3YEMBIX CPEIACTBAMHM KOMMYHHUKALIMOHHOW

TEXHUKU.
Onpenenenue [P-tenegonnn.

OCHOBHBIE TONOJIOTMH BBIYUCIUTENbHBIX ceTeil. JlocTOMHCTBa M HEIOCTaTKU
KQKJIOH.

[P-anpec, cTpykrypa, (QyHKIMOHAIBHOE Ha3HAu€HUE, NMpuMepbl. JJoMeHHOe ums,
CTPYKTYpa, pyHKIIMOHAIbHOE Ha3HAUYEHUE, IPUMEPBI.

OCHOBHBIE IPOTOKOJIBI, UCTIOJIb3YEMBIE JIJIs1 pa0OThI C ANEKTPOHHON OYTOM.

. CocraB mporpaMMHOro obecrieueHuss HHGOPMALMOHHBIX TEXHOJOTUH C
pacmu@poBKOil ¥ IpUMEpPaMHU.

. JKM3HEHHBIN UK MPOrPaMMHOT0 0OecTieueHrst THPOPMAITMOHHBIX TEXHOJIOTHH.

. CocTaB CUCTEMHOI'O IPOrPaMMHOT0 00ECIIEUEHUS C MPUMEPAMH.

. IIporokon TCP/IP.

. CocTaB NMpUKJIaAHOTO IPOrPaMMHOI0 00ECIICUCHHS C TTPUMEPaMHU.

. YpoBHU KOH(DUIEHINATLHOCTH UH(POPMALIHH.

. TpeboBanus, pexkomMeHayeMble Tpu paboTe ¢ uH(pOpMalMeil BTOPOro Kiacca
KOH(HIEHIIMAJTbHOCTH.

OO611as XxapakTepucTUKa U KilacCu(PUKalys KOMIbIOTEPHBIX BUPYCOB.

DaiI0BbIN PE3UIACHTHBIN BUPYC.

Knaccudukanus cpecTB aHTUBUPYCHOM 3aIIUTHI.

Knaccudukanus MeTo10B 3alUThI OT KOMIIBIOTEPHBIX BUPYCOB.

CocraB porpaMMHOI0 KOMILJIEKCA 3aIUTHI OT KOMIIBIOTEPHBIX BUPYCOB.
OnpeneneHre NOHATUS aBTOMAaTU3UPOBAHHOTO TPOEKTUPOBAHHS.

PaznoBunnoctu CAIIP.

Knaccuduxkanus nporpammuoro odecrieuenus CAIIP.

OcHoBHbIe TpeboBaHus, npeabsasisiembie kK [10 CAIIP.

OCHOBHOE 337]a4M CXEMOTEXHUYECKOTO MPOEKTUPOBaHUS POA.

OCHOBHBIE 337Ja4l KOHCTPYKTOPCKOTO NPOEKTUpOBaHus POA.

3a1aua KOMIIOHOBKH.

3azaya pa3MeIICHUS.

3azaya TpacCUPOBKH.
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OueHka WHOMBHIYAJIbHBIX OOpAa30BaTENbHBIX JOCTMKEHUM IO pPe3yJibTaTam
TEKYILEr0 KOHTPOJIS IMPOU3BOAUTCS B COOTBETCTBHM C YHUBEPCAIBHOW IIKAJIOU

(Tabnuna).
IIpouent KauyecTBeHHas1 olleHKA HHAUBUAYAJIbHBIX
pe3yJbTATHBHOCTH 00pa3oBaTeJbHBIX J0CTHKEHHUI
(MpaBUJIBLHBIX OTBETOB) 0aJ11 (0TMETKA) BepOaJIbHBIA aHAJIOT
90 +~ 100 5 OTJIMYHO
80 + 89 4 XOpOUIO
70 +79 3 YAOBIIETBOPUTEIHHO
menee 70 2 HEYJIOBJIETBOPUTEIBHO

Kpurepun oneHku:

90 + 100% (5 GamnoB) mpucBauBaeTcs OOYyYaIOIMIEMYCs, €CIU OH IMOJHOCTBIO
BBITIOJIHUJI 33/laHue OusieTa: Jajl MpaBUIbHbIC OTBETHI HA BCE BOMPOCHI U PEIIUI BCE

3a1a4u;

80 + 89% (4 Oamna) mpucBaumBaeTcsi OOy4YarOlIEMYCs, €CIU OH IOJHOCTHIO
BBITIOJTHAJT TIPAKTUYCCKOE 3aJaHue OwieTa W Jan MPaBWIbHBIA OTBET HA OJWH

TEOPETUYECKUM BOIIPOC;

70 =+ 79 % (3 Oanna) mpucBauBaeTCs OOYy4YarOIIEMYCsl, €CJIU OH TMOJHOCTHIO
BBITIOJIHUJI PAKTHUECKOE 3aJJaHue OUJIeTa U IOMYCTHII CYIIIECTBEHHbIE OITUOKHU MpU
OTBETE HAa TEOPETUUECKHI1 BOMPOC;
menee 70% (2 6aruia) mprucBanBaeTCst 00y4YaroIeMycs, €CJI OH HE CMOT BBITIOJIHUTD

HH OJTHOTO 3aJaHus Ouiera.
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6. AJJANITAIIASA PABOYEM TIPOTPAMMBI JIJII JIAI[ C
OI'PAHUYEHHBIMHU BO3MOKHOCTAMMU 3TOPOBbBA (OB3)

AnantupoBaHHas MporpaMMa pa3padaThIBACTCS MPU HATWMYUU 3asBICHUS CO
CTOPOHBI 00y4aroerocs (POAUTENECH, 3aKOHHBIX MPEICTABUTENEH ) U METUIIMHCKUAX
MoKa3aHWuH (PEeKOMEHJAUSAMH TICUXO0JIOTO-MEIUKO-TIEIaTOTHYEeCKONH KOMUCCHH).
JJis MTHBAHMIOB aJanTHpOBaHHAsi 00pa3oBaTeIbHAS IporpaMMa pa3padaTbIiBacTCs B
COOTBETCTBUH C MHANBUAYATBHON MPOTPAMMON peabrINTaIIHH.
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