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1. MACHHOPT PABOYEM ITPOI'PAMMbBI YYEFHOM JUCITUIIJIAHBI
NudopmanmoHHbie TEXHOJIOTUH B MPOGECCUOHATBHON JEATEIbHOCTH.

1.1. O6a1acTh NpUMeHEHUs] POTrPaMMbI

[Iporpamma y4eOHON AUCIMIUIUHBI SBISIETCS YACTHIO TPOTPAMMBI TTOATOTOBKHU
cnenuanucToB cpeanero 3BeHa (nanee — [MIICC3) B cooTBeTcTBUM C efepanibHbIM
roCyIapCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM CPEAHEr0 MPOo(EeCCHOHATBLHOTO
oOpazoBanus 1o cnenuansHocTd 11.02.02 TexHuueckoe 0O0CITyKUBaHUE U PEMOHT
PAINORICKTPOHHON TEXHUKHU (110 OTPACIISM).

1.2. MecTO0 IWCHUILUIMHBI B CTPYKTYpe OCHOBHOH mnpodeccHoHATbLHOM
o0pa3oBaTeIbHOM MPOTrPAMMBI:

JlucruninHa OTHOCUTCS K o0menpodecCHoHaIbHBIM JIUCIHUIUIMHAM |
BXOAuT B podeccuonanbubiil yueOHbIi ruki [IIICC3 o cnenmansroctu 11.02.02
Texnuueckoe O0OCTy)XKHMBaHHWE UM PEMOHT PaJUOICKTPOHHOM TEXHUKH (IO
OTpacisim).

1.3. Hean u 3aga4M JUCHUILVIMHBI — TPeOOBAHMA K Pe3yibTAaTaM OCBOCHMA
AUCHMILIMHBI

B pe3ynbraTe 0CBOEHUS IUCHUIUIMHBI O0YYaIOUIUIICs TOJKEH YMETh:

- UCIIOJIB30BaTh MPOrpaMMHOE oOecreueHne B MNpo(ecCHOHaTbHON
JIeSITEIbHOCTH;

- NPUMEHATH KOMITBIOTEPHBIC U TEIEKOMMYHHUKAIIHOHHBIE CPEICTBA.

B pe3ynbrare 0CBOCHUS TUCIUILUIMHBI 00YUYarOIIUICS JOJDKECH 3HATD:
- cocTaB, PYHKIIMM U BO3MOKHOCTH HCIIOJIB30BaHUS HH()OPMAIIMOHHBIX
1 T€JIEKOMMYHHKAIIMOHHBIX TEXHOJIOTHH B MPO(HECCHOHAIBHOM IS TEILHOCTH;
- OCHOBHBIC  CBEJICHMS O  BBIYMCIHUTEIBHBIX  CHCTEMax H
ABTOMATHU3MPOBAHHBIX CUCTEMAX yIPABJICHUS.

TexHuk n0oKeH 001aaaTh OOMMMH KOMIIETEHIIUSIMU, BKITIOUYAIOIIUMU B Ce0s1
CIIOCOOHOCTb:

OK 1. [ToHumaTh CyIIHOCTh M COIIMAJBLHYIO 3HAYUMOCTh CBOEH OymyIieit
npodeccuu, MposIBIATh K HEW YCTOMYMBBIA UHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JACSTENHLHOCTH, BBHIOMpATh THIIOBBIE
METO/Bl M CIOCOOBI BBIMOJHEHUS TPO(PECCHOHANBHBIX 3a/lad, OIEHWBATh HX
() PEKTUBHOCTH U KA4E€CTBO.

OK 3. IlpuanMaTh pemieHus B CTAaHJAPTHBIX U HECTAHAAPTHBIX CUTYAIUSX U
HECTHU 32 HUX OTBETCTBEHHOCT.

OK 4. Ocy1ecTBisATh TOUCK U UCTIOIB30BaHUE WH(POpPMAITUU, HEOOXOAMMOM
111 3(PEKTUBHOTO BHITIOJIHEHUS NTPO(PECCHOHANBHBIX 33]1a4, TPO(PECCHOHATIEHOTO
U JUYHOCTHOTO Pa3BUTHSI.

OK 5. Ucnonb3oBath MHPOpMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B
po¢heCCUOHATIBHON JIEATEIbHOCTH.



OK 6. PaGotatp B KOMIEKTHBE M KOMaHAe, 3(PQPEKTUBHO OOMIATHCS C
KOJUIETaMH, PYKOBOJICTBOM, IOTPEOUTEISIMHU.

OK 7. bpats Ha ce0si OTBETCTBEHHOCTh 3a pabOTy 4YJICHOB KOMAaHJbI
(MOYMHEHHBIX ), PE3yJIbTaT BHIMOJHEHUS 3a/IaHUN.

OK 8. CaMocTOsITENNBHO ~ OMpEAeNaTh 3aJadd  MPO(PECCHOHANBHOTO U
JMYHOCTHOTO Pa3BUTHUS, 3aHUMATHCS CaMOOOpPa30BaHUEM, OCO3HAHHO TUIAHUPOBATH
MOBBINICHUE KBATU(PUKALINH.

OK 9. OpueHTHpPOBAaTHECA B YCIOBHSIX YacTOH CMEHBI TEXHOJIOTHHA B
poecCUOHANTEHOM eI TEIIEHOCTH.

Texuuk gomxeH o6nagath MNPOQPECCHOHAIBHBIMU  KOMIIETCHIUSIMH,
COOTBETCTBYIOIIIMMU BUJIAM JIESITEIBHOCTH:

[1K 1.3. IIpuMeHsITh KOHTPOJIBHO-U3MEPUTETBHBIE TPUOOPHI AJI1 TPOBEICHHUS
COOpPOYHBIX, MOHT@XHBIX M  JIEMOHTXHBIX pabOT pPa3IUYHBIX BUJOB
PaaUO3IEKTPOHHON TEXHUKH.

[IK 2.1. HactpauBaTh M peryiupoBaTh HapaMmerpbl YCTPOWCTB, OJIOKOB U
npuOOPOB PaTUOIIEKTPOHHONU TEXHUKH.

I[IK 3.2. HMcrnonp30oBaTh aaropuT™M JUArHOCTUPOBAHUS AHAJIOTOBBIX M
U POBBIX YCTPOUCTB U OJIOKOB paUO3IEKTPOHHOW TEXHUKH.

1.4. Pexomenayemoe KOJHYECTBO YAaCOB HA OCBOCHHE IPOrpaMMBbI

JAUCHUITAHBI

MaKCcUMaJbHOU yueOHON Harpy3ku oOydatomierocs 120 yacos, B TOM ducie:
00s13aTeNbHON ayIUTOPHON yueOHOM Harpy3ku odydaromerocs 80 yacos;
CaMOCTOSITEeNIbHOM paboThl oOyuaronierocs 40 4acos.



2. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCHOUIIJINHBI

2.1. O0bem y4yeOHOM QTMCHMILIMHBI M BHABI Y4e0OHO padoThI

Bup yueOHoii padoTbl

O0beM yacoB

6 cemecmp
MakcumajibHas yyeOHasi HArpy3Ka (Bcero) 120
O06si3aTeIbHAS AYIUTOPHAS YueOHast Harpy3Kka (Bcero) 80
B TOM YHCIIE!
JICKIMHA 34
71a00paTOPHBIE 3aHATHS 46
MPAKTUYECKHUE 3aHSITUS -
KypcoBas pabota (nmpoekr) (eciu npedycmompero) -
CamocrosiTesibHas padoTa o0yuyawuerocs (Bcero) 40
B TOM YHCIIE!
camocTosITeNlbHas paboTa HaJl KypcoBoi paboToi -
JIOMAITHss paboTa 40
Dopma npomedrcymouHou ammecmayuu oughghepenyuposannwiii

3ayem




2.2. Temarnyeckuii IJIaH M coJepKaHHe Y4eOHOU AUCHUILVIMHBI HWHQOpMAUMOHHBbIE TEXHOJOrMH B NPOPecCHOHAIbHON
AeATeJIbHOCTH

HanMenoBanme Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble U MPaAKTHYeCKHe padoThl, YpoBeHb
PAIEIIOn H TeM caMoCTosITe/IbHAsA padoTa 00y4ammXxcs, KypcoBasi padoT (IpoeKT) O0bem yacoB OCBOCHH
(ecru IpeTyCMOTPEHBI) s
1 2 3 4
Pa3nes 1. OcHoBbI HHGOPMALMOHHBIX TEXHOJOTHH 4
Tema 1.1 Copepxanue yaeOHOro MaTepuara. 2
OcHoBBI 1 | Ionstue nnpopmanronuoit rexunonoruu (UT), 00bEKTHI, pe3yIbTaThl, CPEACTBA U
nH(}OpMaITMOHHBIX metoanl UT 1
TEXHOJIOTU
Tema 1.2 CopepxaHue yaeOHOro MaTrepuana 2
Bunst nnpopmanuonssix | 1 | Cocras u knaccudukarms UT 1
TEXHOJIOTUI
Pa3nes 2. CucteMbl aBTOMATH3MPOBAHHOIO IPOEKTHPOBAHUS PAAH03JIeKTPOHHON annapaTypsl 4
Tema 2.1 Copneprxanue yueOHOro MaTepuasa 2
OcHoBBI 1 | Beenenue B aBTOMaTH3MpOBaHHOE poekTupoBanue. Onpenenenne noustus CAIIP. 1
aBTOMATHU3UPOBAHHOTO 3anaun npoekTupoBanus. CTaguu mporecca NpoOeKTUPOBAHUS, 0COOEHHOCTH
MIPOEKTUPOBAHUS npoekTupoBanusi POA
Tema 2.2 Cojepkanne ydeOHOro Marepuana 2
CucreMsl 1 | O6mwume cBenenus. [Iporpammuoe obecnieuenue CAIIP POA. MaremaTtuueckoe 1
aBTOMATU3UPOBAHHOTO obecrieuenne CAIIP. Jluareuctudeckoe odecrieuenne CAIIP. MudopmarmonHoe
MIPOEKTUPOBAHUS obecrieuenne CAIIP. Texanueckoe obecneuenne CAIIP
Pa3nen 3. Pa3padoTka 2jieKTpUYeCKMX NPUHIMIUHAJIBHBIX cxeM B cpeie Altium Designer 35
Tema 3.1 Copneprxanue yueOHOro MaTepuasa 2
3HAKOMCTBO C 1 | Unrepdoeiic nomp3zoBatensd. [Ipoekt B Altium Designer. YnpasieHue JoKyMeHTaMu 1
uHTepdeiicom IPOEKTa
JlaGopaTopHblie 3aHITHS 2
1 | OGume cBenenns o CATIP Altium Designer 3
CamocrosrenbHas padora. OdopmieHue oTdera 1o 1adbopaTopHOi paboTe, HOArOTOBKA 2 2
K 3allUuTe




Tema 3.2 CopepxaHue yaeOHOT0 MaTrepuaa 6
Cosmanue OMOJIIMOTEK 1 | Pa3paborka Oubamorex kommnoHeHToB. Konnenmus 6udimorek Altium Designer, 1
MOHSITHE KOMITIOHEHTA, MOJICJICH, BUBI MOJICIICH.
2 | Paszpaborka YI'O komnonenToB. Hactpoiika paboueit 001acTi perakropa CXem Jist 1
coznanus YI'O. I'mobanpHOE peAakKTUPOBAHNE KOMIIOHEHTOB OMOIMOTEKH.
3 | Pa3pabotka moxaenu footprint. Hactpoiiku pegakropa s co3gaHust MOACIN 1
footprint. Mactep cozpanust moneneii. Jlo6asnenue 3D-mMomenu K mocajoyHOMY
mecTy. CornacoBanue YI'O u paznuuHbix BUA0B Moaenei. Imnopt 6ubiamnorek P-
CAD. Co3znanue nunrerpupoBanHnoi 6udnuorexu. Coznanne OMOIMOTEKH B BUIE
0as3sl nanHbIX. [loakiroyenue OUOIUOTEK.
JlaGopaTopHble 3aHATHS 6
1 | Co3nanue ycnoBHBIX TpaduuecKux 0003HAUYCHHH DIIEMEHTOB 3
2 | Pa3paborka B CAIIP Altium Designer mocagoyHbIX MeCT Ha IIEUYaTHOM IjiaTe 3
3 | YmakoBKa BBIBOJJOB KOHCTPYKTUBHBIX 3JieMeHTOB B CAIIP 3
CamoctosrenbHas pabora. OpopmiieHue oTyeTa 1o J1adbopaTopHoii paboTe, MOAroTOBKa 5 2
K 3aIUTe
Tema 3.3 Copneprxanue yueOHOro MaTepuaa 6
Pa3pabotka 1 | Pabora c pegakTopom npuHIMNHaIbHbIX cxeM Schematic Editor. Hactpoiika 1
ANEKTPUUYECKUX penakTopa.
OPUHIUITAATBHBIX CXeM | 2 | OOBEKTHI pelakTOpa MPUHIMITUATIBHBIX CXeM. DJIEKTPUUYECKUE U rpaduuecKue 1
MIPUMHTHBEI.
3 | Co3gaHne MHOTOJIMCTOBBIX MPOEKTOB. Co3/1aHue CBA3aHHOCTH B MHOTOJIMICTOBOM 1
MIPOCKTE.
JlabopaTopHsble 3aHATHS 2
1 | Cosnamne 9IeKTpHYeCKNX MPHHIMTHAIBHEIX CXeM penaktopom Schematic 3
CamocrosrenbHas padora. OdopmieHue oTdera 1o 1adbopaTopHoit paboTe, MOArOTOBKA 2 2
K 3aIUTe
Tema 3.4 Coneprxanue yueOHOro MaTepuaa 2
CXeMOTEXHUYECKOE 1 | Dransel MogenupoBanus. Buasl moneneii B Altium Designer. 1
MOJICTTUPOBAHUE
Pa3nes 4. PazpaboTka neyatHbIx m1at B cpeae Altium Designer 28
Tema 4.1 \ Copnepkanne ydeOHOro MaTeprana 2




Odopmiienne 1 | Pabora c penakropom neuatHsix wiat PCB Editor. Co3ganue 3aroToBky nevaTHOM 1
KOHCTPYKTHUBHBIX riatel. Hactpolika npoekTa ne4yaTHOM IUIaThI.
MapaMeTpPOB IEYATHON
TJ1aThI
Tema 4.2 Copepxanne yaeOHOro Marepuaa
[IpaBuna 1 | YopaBnenue uzo0pakeHuem B pegaktope. Hactpoiika npaBui npoeKTHPOBAHUS. 1
IIPOEKTUPOBAHHUS OO6nacTp AeHCTBUS MPaBHJI MPOCKTUPOBAHUS. YHapHbIC M OMHAPHBIE TPaBUIIa
MeYaTHOM MIIAThI npoektupoBanus. [IpaBuia mpoeKTUpOBaHUs, YUUTHIBAEMbIE TIPU TPACCUPOBKE
(Routing). [TpaBuia npoeKTUPOBAHMS, YYUTHIBAEMbIC IIPH IPOU3BOICTBE
(Manufacturing). [IpaBuna npoeKkTupoBaHus, 3aaBaeMble IJIs1 BLICOKOCKOPOCTHBIX
cxeMm (High Speed). [IpaBuina npoekTupoBaHUs, HCIIOJIB3yEMbIC TTPH Pa3MEIICHUN
kommoHeHToB (Placement).
JlaGopaTopHble 3aHITHS
1 ‘ Pa3menienne KOHCTPYKTUBHBIX 3JIEMEHTOB Ha NieyaTHoM miatepeaaktopom PCB 3
CamocrosrenbHas pabora. OgopmiieHne oTyeTa 1o J1adbopaTopHoii paboTe, MOAr0TOBKa
K 3alluTe
Tema 4.3 Copneprkanue yueOHOro MaTepuasa
Pa3smemenne 1 ‘ Pa3menienne koMmmnoneHToB Ha ruiare. Kiiaccbl KOMITOHEHTOB M 00J1aCTH pa3MeEIIeHUsI. 1
KOMITOHCHTOB Ha Iu1ate, | JlabopaTtopHble 3aHATHS
TpacCUpoOBKa ne4aTHeIX | 1 | TpaccupoBka nevatasix wiat B CAITP Altium Designer B aBToMaTH4eCKOM PEXUME 3
IPOBOJTHUKOB
CamocrositensHas padbora. OdopmiieHre oTdeTa o sadopaTopHoi paboTe, MoAroTOBKa 2
K 3alI1Te
Tema 4.4 Cogepkanne y4eOHOro MaTepurana
Brimyck 1 | PacneuaTtka cxem u yepTexeil medaTHeIX miaT. @opMHUpPOBaHUE JIUCTA YepTekKa 1
KOHCTPYKTOPCKOH reyatHo miartel. [IpocTaHOBKA pa3MepoB.
JTOKYMEHTAIIH JlabopaTopHBIe 3aHSATHS
1 | Pabora co crannaptaeiMu 6ubmmnorexkamu B CAIIP Altium Designer 3
2 | BeiBox Ha mevath pe3ynbraToB npoekTrpoBanne B CAIIP Altium Designer 3
3 | Okcnopt pe3yabTaroB npoektupoBanusi CAIIP Altium Designer B popmatr AutoCAD 3
CamocrositensHas padbora. OdopmiieHne oTyeTa o JadopaTopHoi paboTe, MOAroTOBKA 2

K 3al1uTC




Pa3nes 5. MogeaupoBanue M uccjieioBaHMe YJIEKTPOHHBIX cxeM B cpeae Multisim

34

Tema 5.1. Copepkanne ydeOHOro Marepuasa 2
3HAaKOMCTBO C 1 | Cpena Multisim. OG30p KOMIIOHEHTOB, paboTa ¢ mpudbopamu. Ananuz. Oomme 1
uHTepdericom Multisim MpaBujia MOJICIIMPOBaHUsA. TOMOJIOTUS CXEM.
JlaGopaTopHble 3aHITHS 12
1 | I3MepeHue MeKTPUISCKUX BEIMYMH U TapaMETPOB AIIEMEHTOB JIEKTPUICCKIX 3
neneu
2 | Pa3BeTBIIeHHAs LIENb MOCTOSIHHOTO TOKA 3
3 | Onnodasuslii Tpanchopmarop 3
4 | DneKTpOHHBIC YCTPOICTBA HA ONIEPAIIMOHHBIX YCHUIIUTEISIX 3
5 | Jlornueckue 3J1€MEeHThI U CXEMBbI 3
6 | CueTunku 3
CamoctosrenpHas padora. OpopmiieHHEe 0TYETA T10 JIA0OPATOPHO paboTe, MOATOTOBKA 20 2
K 3aIUTe
MakcumasnbHas yueOHAas HArpy3Ka 120
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3. YCJIOBUSA PEAJIM3AIIMA PABOYEN TNPOTPAMMBI YUYEBHOWM
JACTOUTIIAHBI

3.1. TpeGoBanuss K MHHMMAJIBHOMY  MATEPHAJIbHO-TEXHHYECKOMY
o0ecneyeHn 1o

[Iporpamma peanusyeTcsi C UCIOIb30BaHUEM pPeCypcoB MacTepckor Ne 4 o
KOMIETEHINN «DJIEKTPOHUKA», OCHAIIEHHON W3 CpEIACTB TIpaHTa B paMKax
peanuzauuu Meponpuatus «['ocygapcTBeHHas monnepkka NpodeccruoHaTIbHBIX
o0pa3oBaTeNbHBIX OpraHu3alii B 1ENsIX OoO0ecrne4eHusi COOTBETCTBUS UX
MaTepUaIbHO-TEXHUYECKON 0a3bl COBpPEMEHHBIM TpeOOBaHUAMY» (PeAepaTbHOTO
npoekta «Momoable mnpodeccuoHans» ([loBbIIeHHE KOHKYPEHTOCIIOCOOHOCTH
npoecCUOHaNBHOTO 00pa30BaHus)» HAIMOHAIBHOTO mpoekTta «OO0pa3oBaHUE»
rocynapctTBeHHo# nporpammel Poccuiickoit @enepanuu «Pa3Butre oOpa3oBaHus».

OcHaienre yue6Hol Mactepckoit No 4 110 KOMIIETEHITNHU « DJIEKTPOHUKA:

KoMmmuiekT anTucTaTiueckoro pabouero Mecta B COCTaBe:

— Cron aHTUCTAaTUYECKU I

— Jlyma co cBETOAMOIHOM MOJCBETKON HACTOJIbHAS

—  CryJI OIMypeTaHOBBIN Ha KOJECaX

— Kowmmekt antuctatnyeckoro obopyoBaHus (KOBPUK aHTUCTATUYECKHM,
YHUBEPCAIbHBIA y3€J 3a3eMJICHHS, KOJOJKa JUIs 3a3eMJICHUS 3aKpbITas,
OpacieT 3a3eMJICHHS] METAJUTMYECKUI CMEHHBIN, KOp3UHa JIJIs Mycopa)

— Xanar

— Ouku 321U THBI

— OTMBIBOYHAS YIBTPA3BYKOBAs BaHHA

— CrepeoyBenuuuTeNh (MECTO BU3YyaJIbHOT'O KOHTPOJIS)

KommuiekT u3mepurenbHOro o00pyi0BaHusi B COCTaBE:

- HcTouHuk nuTaHus

— T'enepatop curnanoB Npou3BOJIbHON (HOPMBI U CTAHIAAPTHBIX (PYHKITUH

- Ocuumnnorpad

- MyneTumeTp

— HW3meputenbHas cTaHius pa3paboTIHKa

— Jlormueckuit ananuzaTop

— IIporpammMupyembiii MICTOYHUK ITUTAHUSA

— Ilporpammupyembliii hyHKIIMOHATBHBIN reHepaTop

— MynbTUMETP IPOTPAMMUPYEMBIN

— Ocmmnorpad nporpaMMHupyeMbIit

— IIporpammupyemplii aHaITU3aTOp MUQPPOBHIX CUTHAJTIOB

— IIporpammupyembie kaHasbl IUGPOBOTO BBOAA/BBIBOIA
Hudposoit USB muxpockon ¢ noacsetkor 8Mm, yeennuenne 10-300X
Mynbtumerp 1udpoBoii 5 B 1
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KomriekT masisibHOro 000py/10BaHUS
— JpMoynioBuTeENs
— TpéxkaHanbHas NasIbHO-PEMOHTHAS CTAHIIUS
— TepmoBo3aylIHas nasjibHas CTaHIUS
— AHTHCTAaTUYECKHUN JepKaTelb IS TUIaT
— CWIMKOHOBBIN KOBPHUK
— O1noBooTcoc

Komrmuiekt anTHcTaTHueckoro pabodero wuHcTpymeHta (Habop SMD
MUHIIETOB, OOKOPE3bl, KPYTI0TyOlIbl, TUIOCKOTYOILIbI 3aXBaTHBIE, TOHKOTYOILIbI, HOXK-
CKaJblellb C MEPOBBIM JIE3BHEM, HaOOp OTBEPTOK, HAOOp ajIMa3HBIX HaA(HIIEH,
HA0Op BCIIOMOTATENbHBIN ISl TAWK{, IITAaHTCHIMPKYJIh JJICKTPOHHBIN, JIyma
JacoBasi, CTOMKa JUIsl CBepJIeHUs, TUPPOBONA MUKPOCKOI, MHOTO(DYHKITMOHATHHBIN
WHCTPYMEHT)

HabGops! nist 00yueHus: 1 TPEHUPOBOK

— Moayns 1 - HaOOpHI 17151 COOpKU

— Moayns 2 - HaOOpBI 1151 TPOrPAMMHUPOBAHHUS

— Mopaynb 3 - 1715 MOWCKA HEUCTIPABHOCTEMN

— Moayns 4 - NoJayHaTOPHOE MOAEIUPOBAHUE

— Oo0pa3oBarenbHast usMmepurenbHas 1iarpopma c¢ IIJIMC u HaGopHbIM
1oJieM

Paboune Mecta 0Oyyaromuxcst 1 mpenogaBaTesst (CTOM, KPecio, CTYJ)
- Kowmmnsrorep (cucteMHbIil 610K, 2 MOHUTOPA, KPOHIITEWH AJI1 MOHUTOPOB,
MBIIITb, KJIABUATYPa)
- Cremnax ESD
- IlIkad xpaHeHUs] KOMIUIEKTYIOIIMX U KOMIIOHEHTOB ESD
- IlIxad pazdopusiit ESD
- Hkad ms onexasr ESD
— HHTepakTUBHBIN IUCIIIIEN
- Aypauocucrema
- Hoyt0Oyxk
— MHoro)yHKITMOHAJIBHOE YCTPONCTBO IIBETHOM Jla3epHbIi A3
— Jlocka MarHUTHO-MapKepHas

[IporpammHuoe obecriedeHue:

HaGop  mporpamMM  WHTEpaKTHBHBIX  HM3MEPHUTEIBHBIX  MPHOOPOB
(BuptyanbHbie npuodopsI «AHaIOTrOBBIA/IIUPPOBOI BOJIETMETPY,
«AHAJIOTOBBIA/LIUPPOBON  amMmepMeTp», «AHAIOTOBBIM/IIMGPOBON  OMMETDY,
«['eHepaTop aHaIOTOBBIX CHUTHAIOBY», «l['€HepaTOp CHUTHAIOB TMPOU3BOJIBHOM
dbopmbl», «AHanmuzaTop/reHeparop HUGPOBBIX CHUTHAIOB», «Ociuiiorpady,
«/lunamudecknii  aHanM3aTOop CHUTHajOB», «lIporpaMmupyeMsplii  UCTOYHHUK
MIUTAHUS )
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Microsoft Office
Adobe Reader
NI Multisim
Windows 10 pro
Altium Designer

[Ipu peanuzanuu mporpaMMbl MOTYT IPUMEHSATHCS SJEKTPOHHOE 00YUEHHUE U
JMCTAaHIIMOHHBIE 00pa3oBaTeIbHbIC TEXHOIOTHH. [Ipr 00yueHnn UHBANIKIOB U JIUIL
C OrpaHUYCHHBIMU BO3MOXKHOCTSMU 3J0POBBSL JJIEKTPOHHOE OOy4YeHUE U
JMCTAaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJOTUH MIPOrPaAMMON MTpeaycMaTpruBaeTCs
BO3MOXKHOCTh MpUeMa-repeaau UHPopMaluy B JOCTYIIHBIX JIJIs HUX (opmax.

3.2. MudopmanuonHoe odecrnedenne 00ydeHust
Ilepeyens pexoMeHayemMbIX Yy4eOHbIX wu3naHuii, HWMHTepHer-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OCHOBHBIE€ HCTOYHUKMH:

1. Koctiok, A.B. HWuHpopmanmioHHble TeXHONOTUU. ba3oBblil  Kypc
[DnexTponHBIH pecypc] : yueOHuk / A.B. Koctiok, C.A. bo6onen, A.B. ®ieronros,
A K. Yepnbix. — DnektpoH. nan. — Cankt-IlerepOypr : Jlans, 2018. — 604 ¢. —
Pesxxum noctyna: https://e.lanbook.com/book/104884 . — 3aru. ¢ skpaHa.

2. Mypowmries, 1.}O. NudpopManvoHHBIE TEXHOJOTUU MPOSKTUPOBAHUS
PaIOdIEKTPOHHBIX CPEACTB [DIeKTpOHHBIN pecypc] : yuebHoe mocooue / J1.1O.
Mypowmues, 1.B. Tropun, O.A. benoycos, P.}O. KypHocoB. — DneKTpoH. 1aH. —
Cankr-IletepOypr : Jlaws, 2018. — 412 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/109618 . — 3aru. ¢ skpaHa.

JlonoJIHMTe IbHbIE HCTOYHUKH:

1. Bocosa JI. JI. 3anumaTtenbHble 3aa4u MO0 HHGOPMATUKE [DIEKTPOHHBIH
pecypc]: / JI. JI. bocoma, A. 1O. bocosa, 1O. I'. KonomeHnckas - MockBa: bunom.
JlabopaTopus 3HAHUU, 2014 - 152 C.
http://e.lanbook.com/books/element.php?pll_id=50553

2. Ho6parumo WM. M. OCHOBBI KOMIIBIOTEPHOTO MOJCIUPOBAHUS
HAHOCUCTEM [DJIEKTPOHHBIN pecypc]: [yueOHoe mocobue NIt CTYJEHTOB BY30B U
CHEUATNCTOB B 00JaCTH BBIUMCIUTENBHONU HaHOTexXHOoruu | / 1. M. MOparumos,
A. H. Kosmog, FO. ®. Hazapos - Cankt-IlerepOypr [u ap.]: Jlans, 2010 - 384 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=156

3. DIeKTpOHHBIA Y4eOHO-METOJUYECKUN KOMIUIEKC. DJIEKTPOTEXHUKA /
Spoukuna I'.B., u3garensctBo «Akagemus-Meaunay, 31€eKTPOHHBIN pecypc, 2021.

4. TlerpoB B.I1. BrimonHenne MoHTaka M COOPKH CpelHEN CIIOKHOCTU U
CJIOHBIX y3JI0B, OJIOKOB, MPUOOPOB PAJAMOIICKTPOHHOMN anmaparypsl, afmapaTypsl
MPOBOJHON CBSI3U, DJIEMEHTOB Y3JI0B MMIYJIbCHOW W BBIUUCIUTEIIBHOW TEXHHKHU.

2019.

5. DOmnexrtponnas maboparopuss Ha IBM PC.IIporpamma Electronics
Workbench u ee npumenenue B.U. Kapnanyk 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. DIIEKTPOTEXHUKA U BJEKTPOHUKA B IKCIIEPUMEHTAX U YIPAKHEHUSIX:
[Tpaxtukym Ha Electronics Workbench: B 2 1. mox o6mieit pen. JI.U. [landunosa T.
1: Dnexrporexuuka. —M.: JOADKA, 1999

7. NUndopmaninoHHbIE TEXHOJOTHH MPOEKTUPOBAHUS PAJUOAIEKTPOHHBIX
CpenCcTB [DIEKTpOHHBIN pecypc]: yueoHoe ocodue / JI.}FO. Mypowmuie [u ap.]. —
OnextpoH. aaH. — Cankrt-IletepOypr: Jlanp, 2018. — 412 ¢. — Pexxum gocrtyna:
https://e.lanbook.com/book/109618. — 3aru. ¢ skpana.

3.3 YueOHO-MeTOAUYECKOEe 00ecnedyeHrne CaMOCTOSITeIbHOM padoThI

B ydeOHOM mpoliecce MUCHUIUIUHBI MPEAYCMOTPEHBI CIEAYIOIIME BHJIbI
CaMOCTOATENbHON pabOoTHI:

1. BpimonHeHne AOMAamIHEro 3aJaHus, IOJ KOTOPHIM MNOAPA3yMEBAETCS
caMoOCTOATeNbHAasg y4eOHas JeATEeIbHOCTh OOydYaloIIMXCsd, HaleJIeHHas Ha
3aKpEIUICHUE MaTepralia, M3YYEHHOIO Ha ayJIUTOPHBIX 3aHITUAX, MOBTOPEHHUE
MPOMJCHHOTO U BBHITIOJIHEHUE 3aJaHUi HEOOXOAUMBIX JJIsi OpraHu3aluu yuyeOHOU
paboThl MOJA PYKOBOJCTBOM IMpemnojaaBaTens. KOHTpOJab HaJl BBIIOJHEHUEM
OCYILECTBIISIETCS BO BPEMsl ayJAMTOPHBIX 3aHSITHH B pe3yjbTare (PPOHTAIbHBIX U
BBIOOPOUYHBIX OIIPOCOB.

2. Pa3BuTuEe MBICIUTEIBHON NIEATEIBHOCTH Y€pE3 JIOTHYECKOE MOCTPOCHHE
(GYHKIMOHATIBHBIX CXEM 3JIEKTPOHHOU anmmapatypbl. KOHTpOb Haa BBHITTOJIHEHHEM
OCYIIECTBIISICTCS 32 CUET OLIEHKH MOJrOTOBJICHHOTO OTYETa O MPO/IeIaHHOMi padoTe.

B xone camocTosTennbHON paboThl 00yUarouecs:

-BBINIOJIHSIIOT 3aJaHus 110 TOATOTOBKE K MPAKTUYECKUM 3aHATHUSIM;

-4UHATAIOT, AHHOTUPYIOT TEXHUYECKUE MyOJIMKAITUH TI0 CIICUaTbHOCTH;
-OCYIIECTBIISIIOT MOUCK MHGOpMauu B OUOIMOTEYHO-UH(DOPMALIMOHHONW CUCTEME
BYy3a, ceTH MHTEepHeT.

[Ipy BBIMOJHEHUH CAMOCTOSTENIbHONW paOOThl MO BHEAYJIUTOPHOMY YTEHUIO
oOyyaromuecsi TMOJb3YIOTCS JIUTEPATYpOM, PEKOMEHIyeMOW WX BEAYIIUMHU
MPETOIaBaATEIISIMU

DopMbI KOHTPOJISI CAMOCTOSATEIIBLHONU Pa0OTHI:

- MPOBEPKA MUCbMEHHO-TpaprUeCcKuX 3aJaHUI Ha 3aHATHUSX;
- BBIOOPOYHBIN YCTHBIN ONIPOC, PEIHA3HAYCHHBIX [ BHEAYAUTOPHOTO YTCHHUS,
- UHJIUBUIyaJIbHBIE OeCeIbl M KOHCYJIBTAIUU C TIPENO/IaBaTeIIEM.
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4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHHMSI YUEBHOM

JACTOUTIIAHBI

KOHTpoOJIb U OLIEHKA PE3yJIbTaTOB OCBOCHMS AUCIUIUIMHBI OCYILECTBIIAECTCS
IpenojaBaTesieM B IPOLEcCe MPOBEACHUS NPAKTHUECKUX U J1a0OpaTOPHBIX
3aHATUHN, TECTUPOBAHUS, a TAKXKE BBIIOJHEHHS 00Yy4arOIUMUCS UHIUBUYaJIbHBIX

3aJJaHu M, IPOEKTOB, UCCIIEIOBAHUM.

Pe3yabTarnl 00yyeHus
(0CBOECHHBbIE YMEHHsl, YCBOEHHbIE 3HAHUS)

®opMBbI M MeTOAbI KOHTPOJIS ¥ OLleHKH
pe3yJabTaToB 00y4eHHsl

YmMmenus

CO3aaBaTb, USMCHATH JJICKTPUYCCKUE CXEMBI
a TakKKC Ppa3sBOAWUTL IICYATHBIC IUIATBI C
nomornsio ITO Altium Design; NI Multisim.

BBITTOJIHCHHUEC U 3alllUTa na6opaTopHoro 3aHATHUA

MOJIb30BaTHCA CPEACTBAMU U
BO3MOKHOCTSIMHU ceTu HTepHeT,
OpraHu3aIysi COBMECTHOW paboThI HaL
MIPOCKTaMU;

BBITIOJIHCHHUEC U 3alllUTa na60paT0pH0r0 3aHATUA

3Hanus
OCHOBHBIC  TOHATHS W OIpPEJICICHHs | KOHTPOJbHas paboTra
WH(OPMAIIMOHHBIX TEXHOJIOTHI;
BBECHUE B ABTOMATH3UPOBAHHOE | YCTHBIN OIPOC
MIPOCKTHPOBAHHE.;

TCXHUYCCKHUEC KaHAJIbl YTCUKU HH(bOpMaL[HH.

YCTHBIA OIIPOC

Dopmbl npomedscymouHou ammecmayuu

6 cemecmp - oughghepenyuposannulii 3auem
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5. ®OHAbI OHEHOYHbBIX CPEACTB
6 cemecTp 00y4yenus. @opma KoHTPOJIS — « /(U depeHIMPOBAHHBIN 3a4UeT»

Bompocsr 11t moarotoBku K 1udpepeHInpoBaHHOMY 3a4eTy
no gucuuminHe « MHpopManoHHbIE TEXHOJIOTUU B TPO(HECCHOHATIBHOM
NEATEIIBHOCTH

Omnpenenenre NOHATHSA UH(POPMALMOHHASI TEXHOJIOTUSI.

CocTaB cpeACTB U METOI0B MHPOPMALIMOHHBIX TEXHOJIOTHH C IPUMEpPaMH.
OyHKIMOHAIBHASA ~ CTPYKTypa  TEXHMYECKHX  CpPEACTB  HMH(OPMAMOHHBIX
TEXHOJIOTUH.

Tpu rpynmsl npeodpazoBanHusi HHPOPMAITUOHHBIX 0OBEKTOB.

Tpu OCHOBHBIX THIIA CBSI3U, PEANTM3YEMBIX CPEICTBAMU KOMMYHUKALIMOHHON
TEXHUKHU.

Onpenenenue [P-tenegonnn.

OCHOBHBIE TOINOJIOTMH BBIYUCIUTENbHBIX ceTeil. JlocTOMHCTBA M HEIOCTaTKU
KQKJIOH.

IP-anpec, crpykrypa, QyHKIHOHAIBHOE HAa3HAuY€HUE, NpUMephl. JlIoOMEHHOE KM,
CTPYKTYpa, pyHKIIMOHAIbHOE Ha3HAUYEHUE, IPUMEPBI.

OCHOBHBIE POTOKOJIBI, UCTIOJIb3YEMBIE JIJIs1 pa0OTHI C ANEKTPOHHON OYTOM.

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

. JKu3HEHHBII UK TPOrPaMMHOTO oOecreuyeHus] THPOPMAIIMOHHBIX TEXHOJIOTUM.

. CocTaB CUCTEMHOI'O IPOrPaMMHOT0 00ECTIEUEHUS! C MPUMEPAMH.

. [Ipotokon TCP/IP.

. CocTaB NMpUKJIaAHOTO MPOrPpaMMHOI0 00ECIICUCHHS C TTPUMEPaMHU.

. YpoBHU KOH(DUIEHINATEHOCTH UHPOPMALIIH.

. TpeboBanus, pexkomMeHayeMble npu paboTe ¢ uH(pOpMaIMel BTOPOro Kiacca
KOH(HIEHIIMAIbHOCTH.

OO611as XxapakTepuCTUKA U KilacCU(PUKalKs KOMIIbIOTEPHBIX BUPYCOB.

Dail0BbIN PE3UIACHTHBIN BUPYC.

Knaccudukanus cpecTB aHTUBUPYCHOM 3aIIUTHI.

Knaccudukanus MeTo10B 3aUThI OT KOMIIBIOTEPHBIX BUPYCOB.

CocraB IporpaMMHOT0 KOMIIJIEKCA 3aIHUTH OT KOMIIBIOTEPHBIX BUPYCOB.
OnpeneneHre NOHATUS aBTOMAaTU3UPOBAHHOTO TPOEKTUPOBAHHS.

Pasnosugnoctu CAIIP.

Knaccudukanus nporpammuoro odecneuenus CAIIP.

OcHoBHbIe TpeboBaHus, npeabspisiembie k [10 CAIIP.

OCHOBHOE 337]a4M CXEMOTEXHUYECKOTO MPOEKTHUPOBaHUS POA.

OCHOBHBIE 337Ja4M KOHCTPYKTOPCKOT'O NPOEKTUpOBaHus POA.

3a1aua KOMIIOHOBKH.

3ajaya pa3MeIICHUs.

3azaya TpacCUPOBKH.
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OueHka WHIMBHIYaJIbHBIX OOpPAa30BaTENbHBIX JOCTMKEHUN IO pPe3yJibTaTam
TEKYILET0 KOHTPOJIS NPOU3BOAUTCS B COOTBETCTBHM C YHUBEPCAIBHOW IIKAJIOU

(Tabnuna).
IIpouent KauyecTBeHHas1 o1lleHKA HHAUBUAYAJIbHBIX
pe3yJIbTATHBHOCTH 00pa3oBaTeJbHBIX J0CTHKEHHUI
(MpaBUJIBLHBIX OTBETOB) 0aJ11 (0TMETKA) BepOaJIbHBIH AaHAJIOT
90 +100 5 OTJINYHO
80 + 89 4 XOpOUIO
70 =79 3 YIOBIIETBOPUTEIHHO
menee 70 2 HEYIOBJICTBOPUTEIIHHO

Kpurepuu ouieHkH:

90 + 100% (5 GamnoB) mpucBauBaeTcs OOYyYaIOIMIEMYCs, €CIU OH IMOJHOCTBIO
BBITIOJIHUJI 3a/laHue OusieTa: Jajl IpaBUIbHbIC OTBETHI HA BCE BOMPOCHI U PEIIUIT BCE

3a1a4u;

80 + 89% (4 Oamna) mpucBaumBaeTcsi OOy4YarOlIEMYCs, €CIU OH IMOJHOCTBIO
BBITIOJTHAJT TIPAKTUYCCKOE 3aaHue OwiieTa W Jan MPaBWIbHBIA OTBET HA OJWH

TEOPETUYECKUM BOIIPOC;

70 = 79 % (3 Oanna) mpucBauBaeTCs OOYy4YarOIIEMyCsl, €CIU OH TMOJIHOCTHIO
BBITIOJIHUJI PAKTHUECKOE 3aJJaHue OUJIeTa U IOMYCTHII CYIIIECTBEHHbBIE OTUOKHU MPU
OTBETE HAa TEOPETHUUECKUI BOMPOC;
menee 70% (2 6aruia) mprucBanBaeTCsi 00yUYaroIeMycs, €CJId OH HE CMOT BBITIOJIHUTD

HH OJHOT'O 3aJJaHusA ouiera.

17




6. AJANTAIMSA PABOYEM TIPOTPAMMBI JUISA JWAL C
OTPAHMYEHHBIMU BO3MOKHOCTSIMMU 3/I0POBbSI (OB3)

AgnantupoBaHHas MporpaMMa pa3padaThIBACTCS MPU HATMYUU 3asBICHUS CO
CTOPOHBI 00y4aroerocs (POAUTENECH, 3aKOHHBIX MPEICTABUTENEH ) U METUIIMHCKUAX
MoKa3aHWH (PEeKOMEHJAUSAMH TICUXO0JIOTO-MEIUKO-TIEIarOTHYEeCKOH KOMUCCHH).
JJiss THBAHMIOB aJanTHPOBaHHAs 00pa3oBaTeIbHAS IporpaMMa pa3padbaTbIBaeTCs B
COOTBETCTBUH C MHANBUAYATBHON TIPOTPaMMON peadrINTaIIHH.
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