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1. OBILIASA XAPAKTEPUCTUKA HPI/IMEPHOﬁ AJJAITUPOBAHHOH
ITPOI'PAMMBbI YYEBHOU JUCHHUITJINHBI
«MHUKPOIIPOLUECCOPHBIE CUCTEMBbI»

1.1. Heap 1 MecTO JMCHUILIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM MPOrpaMMbl

Henp mucummmmuabl «MUKPOIPOLECCOPHBIC CHCTEMBD): H3yUYeHUE OOYYArOIIUMHUCT C
HapyLICHUEM OTIOPHO-/ABUTaTEIHHOTO anmapara APXUTEKTYPBI MHUKPOMPOIIECCOPOB,
MUKPOIIPOILIECCOPHBIX CUCTEM, CTPYKTYPhl U OpraHu3aluu paboThl MEPCOHAIBHOIO KOMIBIOTEPA,
MIPOIIECCOPHOTO S/Ipa MUKPOKOHTPOJUIEPOB ceMmeiicTBa Atmel, cemeiictBa AVR, mporpaMMupoBaHus
MOPTOB BBOJ1a/BBIBOJIA, apH(PMETHUECKONH 00paOOTKH JaHHBIX, TAHMEPOB.

Jucturnnmaa « MUKpOIPOIIECCOPHBIE CUCTEMBDY JUIsl O0YYAIOIINXCS C HAPYIIEHHEM OIOPHO-
JBUTATEIILHOTO arapara BKIIOYEHAa B O0S3aTEIbHYIO YacTh OOIMIENPO(ecCHOHATBLHOTO IIHKIIA
ITAOII B coorBerctBuu ¢ PI'OC CIIO mno cnemuansHoctd 11.02.16 MoOHTa)X, TEXHHYECKOE
00CITy>)KMBaHUE U PEMOHT 3JICKTPOHHBIX TPHUOOPOB U YCTPOUCTB.

1.2. Ilnanupyemble pe3yabTAThl 0CBOCHHS TUCHUTLIUHBI

Pe3ynbpTaThl OCBOCHUS AUCHUTUIMHBI COOTHOCSITCS C IUTAHUPYEMBIMU Pe3yJIbTaTaMH OCBOCHUS
aJanTUPOBAHHOM 00Pa30BATEIHHOM MPOTPAMMBEI.
B pe3ynbprare ocBOCHHS TUCHHUILUIMHBI 00YYarOUTUICS JOJKEH:

Koz OK YmMmerhb 3HATD Biaagerp HaBbIKAMH
OK 01 pacrno3HaBaTh 3a/1a4y aKTyaJIbHbIN -
u/nunu npo0iaemMy B po¢eCCHOHAIbHBIN
npodeCcCHOHATHLHOM Y COIMAITbHBINA KOHTEKCT,
U/WIIN COLUAIEHOM B KOTOPOM NPUXOIUTCS
KOHTEKCTE paboTaTh U KUTb
aHaJTM3UPOBATh 3aa4y OCHOBHBIE HCTOYHHKH
u/nunu npoOiaemMy u uH(popManuu
BBIJIEJIAT €€ COCTaBHBIC U PECyYpChI JUIsl peleHHs
4acTH 3aja4 U npobiieM
OTIPENIeNIATh ATAIbI B Ipo(eCCHOHATILHOM
peleHws 3a1a91 W/WIIN COITUAITEHOM
BBISBIIATH U 9P(PEKTUBHO | KOHTEKCTE
UCKaTh UH(OPMAIIHIO, ITOPUTMBI BBITIOJTHEHUS
HE0O0XO0IUMYIO IS pabot B
pelieHus 3a1a4u U/ Ui npodeccuoHanbHOMN U
po0IeMbl CMEXXHBIX 00J1acTAX
COCTABIIATH TUIAaH METOABI paboOTHI B
JENCTBUS npogecCHOHATBLHON U
ONPEJIEIUTh CMEXHBIX chepax
HE00XOIUMBIE PECYPChI CTPYKTYpY IUIaHa JUis
BJIAJICTh aKTyaJIbHBIMU peleHus 3a1a4q
METOAaMHU pabOThI MOPSI0K OLIEHKU
B IPOECCUOHATILHON | Pe3yJIbTaTOB PEIICHUS
CMEXHBIX chepax 3aj1a4 NpoQecCuOHATBHOM
peann3oBaTh NeSITeTTbHOCTH
COCTaBJICHHBIH IJIaH
OILICHUBATh PE3yJbTAT U
HOCJECTBHSI CBOMX




JEUCTBUN
(caMOCTOSATETHLHO HIIH C
MOMOIIIbI0 HACTABHUKA)

OK.02 OINpEAEIATh 3aJauu I HOMEHKJIaTypa
NOUCKa UHPOPMALUU UH(POPMALIMOHHBIX
OIpeneNsTh UCTOYHUKOB,
HE00XOIMMbIE UICTOUHUKU | IPUMEHSIEMBIX B
uHpopmanuu npo¢eCCHOHAIBHON
IUTAHUPOBATh MPOIECC JeSITeTbHOCTH
IIOUCKA HPUEMBI
CTPYKTYPHPOBATH CTPYKTYPHPOBAHUS
HOJIy4aeMyto uHpopManuu
UHPOPMALIUIO dopmar odpopmieHus
BBIJICJIATE HauboJee pe3yJIbTATOB IOMCKA
3HaYMMOE B IIEpEYHE uHpopManuy,
uHpOpMaLUu COBpPEMEHHBIE CPEACTBA U
OLIGHUBATh MPAKTHYECKYIO | yCTPOICTBA
3HAYMMOCTb PE3yJIbTaTOB | MH(GOpPMATU3ALUU
MIOUCKa HOPSIOK UX TIPUMEHEHUS
0(OPMIIATH Pe3yJIbTATHI U IpOrpaMMHOE
MIOWCKA, IPUMEHSTh obecrieueHne B
cpeacTBa npodeccuoHaIbHON
UH(POPMALIMOHHBIX JEeSITeTIHHOCTH B TOM
TEXHOJIOTUH [l PeLIeHHs | YKCIIEe C UCIIOIb30BaHUEM
npodeCCHOHATBHBIX 33/1a4 | U(PPOBBIX CPEICTB
UCIIO0JIb30BaTh
COBPEMEHHOE
IpOrpaMMHOE
obecneueHue
UCIOJIb30BaTh Pa3IMyuHbIe
u(poBbIe CpencTBa IS
peLeHus
npodecCHOHATIBHBIX 3ajau

OK 03 OIIPENENATh aKTYaJIbHOCTh | COIEPKAHUE aKTyaJIbHOU
HOPMAaTHBHO-TIPABOBOU HOPMAaTUBHO-TIPABOBOU
JIOKYMEHTAlUH B JIOKYMEHTALUU
npodeccuoHaTHLHON COBpEMEHHasl Hay4IHasl U
JeSITeIbHOCTH npodeccuoHaIbHas
PUMEHATh COBPEMEHHYIO | TEPMUHOJIOTHSI
HaY4YHYIO BO3MOYKHBIE TPACKTOPUU
PO eCCHOHATBHYIO poeCCHOHAIBHOTO
TEPMUHOJIOTHIO pasBUTH U
OTIpEeNeNATh U camMoo0pa3oBaHUs
BBICTPANUBATh TPACKTOPHHU
npodeccuoHaIbHOTO
pasBUTHS U
caM000pa30BaHMsI

OK 07 co0JII01aTh HOPMBI IIPaBHJIa YKOJIOTUYECKOU
JKOJIOTHYECKOM 0€301acHOCTH MPH
0e30IMacHOCTH; BEJICHUU
OTIPENIeNATh HANpaBJICHUs | IPOpEeCCHOHATHLHON
pecypcocOepexeHtsl B JIeSITeIbHOCTH




pamKax OCHOBHBIE PECYPCHI,
npodecCHOHATbHON 3a/1eiICTBOBaHHBIE
JeSITeILHOCTH 110 B IpodeCcCHOHATBHOM
CIEIUAIbHOCTH, JESITEIIbHOCTH
OCYILECTBIISATH paboTy C IPUHIUITBI OEPEXKIINBOTO
coOJI0ICHHEM MPUHIIMIIOB | IPOU3BOJICTBA
OEpEKITUBOTO
IPOU3BOJICTBA

OK 09 NOHUMATh OO CMBICIT | IPAaBUJIA TOCTPOCHHUS
YETKO NMPOU3HECEHHBIX MPOCTBIX U CIIOKHBIX
BBICKa3bIBaHU HA MPEJI0KEHUN HA
M3BECTHBIE TEMBbI npodeccuoHanbHbIE TEMBI
(mpodeccroHaIbHBIE U OCHOBHBIE
OBITOBBIE), TOHUMATh 001eynoTpeOuTeIbHbIC
TEKCTBI Ha Oa30BbIE r1aroJiel (OBITOBAS U
npodeccuoHanbHbIe TEMBI | MpoQeccuoHaIbHAS
y4acTBOBATh B AMAJIOrax | JIEKCHUKA)
Ha 3HAKOMBIE 001THe JIEKCUYECKUIT MUHUMYM,
1 ipoecCuOHaTbHbIC OTHOCSIINICS K
TEMBI OMHCAHUIO MPEJMETOB,
CTPOMTH IPOCTHIE CPEJICTB U MPOLIECCOB
BBICKA3bIBaHUS O cebe U 0 | nmpodeccuoHaIbHON
CBOCH MPOeCCHOHAIBHON | e TEIIBHOCTH
JESTEIIbHOCTH 0COOCHHOCTHU
KpPaTko 00OCHOBBIBATH U MPOU3HOLICHHUS
OOBSCHATH CBOM JICHCTBUS | MpaBUiIa YTCHUS TEKCTOB
(Texyuue u npodeccuoHanbHOM
TUTAHUPYEMBIE) HAIPaBIEHHOCTU
MUCATh MPOCTHIEC CBS3HBIC
COOOLIeHNs Ha 3HAKOMBbIE
WA MHTEPECYIOIINe
npodecCHOHAIbHbIE TEMBI

IK.1.1 HCTIOJIB30BATh npaBuna Thb u OT nHa
KOHCTPYKTOPCKO- pabouem MecTe;
TEXHOJIOTUIECKYIO NpaBUiIa U HOPMBI OXPaHbI
JIOKYMEHTALUIO; TpyIa, OXpaHbl
YUTATh DJEKTPUIECKHE U | OKPYIKAIOIIEH Cpe/bl U
MOHTa)KHbIE CXEMBbI U MOXKapHOW 6E€30MaCHOCTH.
ICKU3HI, npaBUjIa TEXHUIECKOH
MPUMEHSITh HKCIUTyaTalluy U yXoJa 3a
TEXHOJIOTHYECKOE pabounM 000pyI0BaHUEM,
o0opy10BaHueE, NPUCTIOCOOTICHUAMH U
KOHTPOJIHLHO- WHCTPYMEHTOM;
U3MEPUTEIIBHYIO npuOOpHI BU3YaJILHOTO U
ammaparypy, TEXHUYIECKOTO KOHTPOJIS;
npuUcnocoOIeHus U
WHCTPYMEHTHI;

[IK.1.2 opranu3oBbIBaTh pabouee | npaBwia Th u OT Ha

MECTO U BBIOMpATh
npueMbl paboThI;

YUTATh CXEMbI PA3INYHBIX
HJIEKTPOHHBIX TPUOOPOB U

paboueMm Mecrte;
MpaBuJia OpraHU3AINH
pabouero Mecta U BEIOOP
IPHEMOB PabOTHI;




YCTPOMCTB, UX OTHAEIBHBIX
y3JI0B M KacKaJloB
IPUMEHSTh CXEMHYIO
JOKYMEHTALUIO IPU
BBIIIOJIHCHUH HACTPOMKHU U
PEryJIUpOBKU
AIIEKTPOHHBIX TPUOOPOB U
YCTPOMCTB.

OCYILIECTBHUTDH BHIOOP
U3MEPUTEIIBHBIX
npuOOpoB U
00opy10BaHuUs TS
IIPOBEICHUS HACTPOUKH,
PETYJIUPOBKHU U
MCIBITAaHUH 3JIEKTPOHHBIX
npuOOPOB U YCTPOHCTB
BBIOMPATH METOJIbI U
CpeCTBa U3MEPEHUIL:
KOHTPOJIbHO-
U3MEPUTEIIbHBIX
npubopoB u OBM,
uH(pOpMaIMOHHO-
U3MEPUTENbHBIX
KOMIIJICKCOB B
COOTBETCTBHH C
TpeboBanusiMu TY
(TEXHUYECKHUX yCIIOBUIA)
Ha 3JIEKTPOHHOE
YCTPOWCTBO;
HCII0JIb30BaTh
KOHTPOJIbHO-
WU3MEPUTEIIbHBIE
npuOOPBkI, MOAKIIOYATH UX
K PETYJINPYEMBIM
AJIEKTPOHHBIM Iprbopam
U yCTPONCTBAM;

YUTaTh U IOHUMATh
IIPOEKTHYO,
KOHCTPYKTOPCKYIO U
TEXHUUYECKYIO
JIOKYMEHTAIHUIO;
paboTarth C
COBPEMEHHBIMU
CpEICTBaMU U3MEPEHHUS U
KOHTPOJISI 3JIEKTPOHHBIX
puOOPOB U YCTPOUCTB;
M3MEPATH C 3aJJaHHOU
TOYHOCTBIO Pa3/INYHbIE
JJIEKTpUYECKUE U
paTOTEXHUYECKUE
BEJIMYUHBI,

METO/Ibl U CPEJCTBA
MN3MEPECHMS;

Ha3Ha4YeHHE, YCTPOUCTBO,
IIPUHLIMI JEHCTBUS
CPEJICTB U3MEPEHUSI U
KOHTPOJIBHO-
U3MEPUTEIIBHOTO
000py10BaHMUS;

OCHOBBI 3JIEKTPO- U
PaZMOTEXHUKH;
TEXHUYECKUN aHTTIMIUCKUAN
A3BIK HA YPOBHE YTCHUS
CXEM U TEXHUYECKOTO
ONMCAHUA U UHCTPYKLUHI
CIIELMAJIN3UPOBAHHON
JIUTEPaATYpHI;

JICHCTBHSI CPEJICTB
U3MEpEHUS U
KOHTPOJIbHO-
WU3MEPUTEIIBHOTO
000py10BaHUSA

OCHOBHBIE METO/IbI
U3MEpEHUS
AIIEKTPUYECKUX U
PalMOTEXHUYECKUX
BEJIMYUH;

€IMHULIBI U3MEPEHHUS
(bu3n4ecKuX BEIUYUH,
IIOTPEUIHOCTH U3MEPEHUM;
Ha3Ha4Y€HHE, yCTPOUCTBO,
MPUHLIAN AEHCTBUS
Pa3IMYHBIX MIEKTPOHHBIX
puOOpPOB U YCTPOMICTB;
CHOCOOBI PETYIUPOBKHU U
IIPOBEPKU AJIEKTPOHHBIX
npuOOPOB U YCTPOUCTB;
Ha3Ha4YeHHe, MPUHIIMII
JEUCTBUS U
B3aNMOJICHCTBHS
OTJIEbHBIX DJIEKTPOHHBIX
YCTPOICTB B 00111el cXxeme
KOMILIEKCOB;




BBITOJIHATH
paTuOTEeXHUYECKHE
pacueTsl pa3IMdHbIX
NIEKTPUUECKUX U
JIEKTPOHHBIX CXEM;
IPOBOJIUTH HEOOXOAUMBIE
WU3MEPEHMUS;

COCTaBJIATh MAKETHBIE
CXEMBI COCIMHEHUHN UL
peryanupoBaHus
AIIEKTPOHHBIX TPUOOPOB U
YCTPOMCTB;

OIPEAEIIATh U YCTPAHSTh
IPUYMHBI 0TKa3a paboThI
AIIEKTPOHHBIX TPUOOPOB U
YCTPOWCTB;

YCTpPaHATh
HEHCIIPaBHOCTH U
MOBPEXACHUS B IIPOCTHIX
JJIEKTPUUECKUX CXEeMax
AJIEKTPOHHBIX IPUOOPOB U
YCTPOMCTB;

[K.2.1 HCIIOJIB30BaTh CUCTEMBI BH/JIBI CPEJICTB U CUCTEM
JMarHOCTUPOBAHUS IPU JIMarHOCTUPOBAHUS
BBINIOJTHEHUH OLIEHKU AIIEKTPOHHBIX TPHOOPOB U
paboTOCIIOCOOHOCTH YCTPOICTB;
AJIEKTPOHHBIX IPUOOPOB U
YCTPOMCTB;

[1IK.2.2 IIPOBEPATH DJIEKTPOHHBIE | METOJUKY KOHTPOJISL U
npubOpHl, YCTPOKCTBA U JUarHOCTUKHU
MOJ1yJIA C TIOMOIIIbIO AIIEKTPOHHBIX YCTPONCTB
CTaHJapTHOI'O TECTOBOTO | CO BCTPAaMBAaEMBbIMU
000pyAOBaHNUS; MHUKPOIPOLIECCOPHBIMU
paboTaTh C OCHOBHBIMHU CUCTEMaMH.
CpEICTBAaMU JAMATHOCTUKH
AQHAJIOTOBBIX U
UMITYJIbCHBIX, IU(PPOBBIX
CXEM U
MUKPOTIPOILIECCOPHBIX
CHUCTEM;

HCIIOJIb30BaTh METOUKY
KOHTPOJISI U JUArHOCTUKH
U(POBBIX CXEM U
MUKPOIIPOLIECCOPHBIX
CHUCTEM;
I1IK.2.3 IIPOBOJUTH KOHTPOJIb CIIELHAJIbHBIE

pa3IM4YHBIX [TapaMETPOB
3IIEKTPOHHBIX TPUOOPOB U
YCTPOWCTB;

co0JII01aTh HHCTPYKIUU
I10 SKCITyaTallki 1
TEXHUYECKOMY YXOIy

TEXHUYECKHE CPEIICTBA
TUTSE 00CITy>)KUBaHUS
MHUKPOITPOIIECCOPHBIX
YCTPOWCTB;

MIpaBHJIA YKCIUTyaTaIlu! 1
HA3HAYCHHS PA3ITUYHBIX




AIIEKTPOHHBIX TPUOOPOB U
YCTPOMCTB;
KOPPEKTHPOBATh U
3aMEHATh HEUCIIPABHbBIE
WJIN HeTIPaBUIIBHO
byHKIIMOHUPYIOIIKE
CXEMBI U 3JICKTPOHHBIC
KOMITOHEHTBI

yCTpaHATh
0OHapyXKCHHBIC
HEHCIIPaBHOCTH U
nedeKTs B paboTte
AIIEKTPOHHBIX TPUOOPOB U
YCTPOMCTB;

AIIEKTPOHHBIX TPUOOPOB U
YCTPOMCTB

IIK.3.1 noa0UpaTh AIIEMEHTHYIO | TIOCJIE0BATEIbHOCTD
6a3y npu pazpaboTke B3aUMOJICHCTBUS YacTei
NPUHLUIIAAIBHBIX CXEM CXEM;
3JIEKTPOHHBIX YCTPOUCTB | OCHOBHBIE IIPUHIIMIIBI
C y4eToM TpeOOoBaHUI paboThl HU(POBBIX U
TEXHUYECKOT'0 3a/1aHus; aHAJIOTOBBIX CXEM;
BBITOJHAThH YEPTEKU (GyHKIIMOHAIBHOE
CTPYKTYPHBIX U Ha3HauYEHUE IEMEHTOB
AIIEKTPUYECKUX CXEM;

OPUHIUIHNAIBHBIX CXEM; | COBpEMEHHas 3JIEMEHTHas
IPUMEHSTDH [TAKEThI 0a3a cCXeMOTEXHHUUECKOI O
HPUKJIAJHBIX IPOTrPaMM MO/JICJINPOBAHUS
JUISL MOJIETTUPOBAHHUS AIIEKTPOHHBIX TPHOOPOB U
NEKTPUUECKUX CXEM. YCTPOMNCTB;
IIPOrpaMMbI
CXEMOTEXHUYECKOTO
MOJIETTUPOBAHUS
AJIEKTPOHHBIX TPUOOPOB U
YCTPOMCTB.

[IK.3.2 IIPUMEHSATH OCHOBHBIE TTOJIOKEHUS
aBTOMAaTU3UPOBAHHBIE I'ocynapcTBeHHOM
METO/bI pa3paboTKH CUCTEMBI CTaHIapTU3ALUH
KOHCTPYKTOPCKOM (ICC;

JIOKYMEHTAlLUH; OCHOBHBIE ITOJIOXKECHHUSI

0I0UPAThH AIEMEHTHYIO
6a3y npu pazpaboTke
NPUHLUITAATIBHBIX CXEM
AJIEKTPOHHBIX YCTPONCTB
C Y4eToM TpeOOoBaHMI
TEXHUYECKOTO 3aJJaHMs;
BBITIOJIHATH HECTIOKHBIE
pacueTbl OCHOBHBIX
TEXHUUYECKUX
[IOKa3aTeJIed MPOCTENIINX
MPOEKTUPYEMBIX
AIIEKTPOHHBIX TPUOOPOB U
YCTPOWCTB;

€IUHOI CUCTEMEI
KOHCTPYKTOPCKOM
nokymenTanuu (ECK);
JICUCTBYIOLLIHE
HOpMaTHUBHBIE
TpeOoBaHUS U
rocyapCTBEHHbBIE
CTaHJApThI;
aBTOMATHU3UPOBAaHHBIE
METO/BI pa3pabOTKH
KOHCTPYKTOPCKOU
JIOKYMEHTAllUH;
OCHOBBI CXEMOTEXHHKH;




IIPOBOAMTDH aHAIU3
paboThI pa3pabaTbiBaeMOi
CXEMBI IJIEKTPUYECKON
NPUHIUIHATIBHON
AIIEKTPOHHBIX TPUOOPOB U
YCTPOMCTB B IIporpamme
CXEMOTEXHUYECKOTO
MOJIEIIUPOBAHMS;

YUTATh IPUHLIUIIAATIbHBIE
CXEMBI HJIEKTPOHHbIX
YCTPOWCTB;

POBOJIUTH
KOHCTPYKTUBHBIN aHAJIN3
DJIEMEHTHOI 0as3kbl;
BBITOJIHATh pacyeT
KOHCTPYKTUBHBIX
IIOKa3aTesen
3JIEKTPOHHOTO
YCTPOWCTBA;

BBINOJIHATH pacyeT
KOMIIOHOBOYHBIX
XapaKTepUCTUK
AJIEKTPOHHOIO
YCTPOWCTBA;

BbIOHpATh CIIOCOOBI
KPEIJICHUS U 3aILUThI
IPOEKTUPYEMOTO
3JIEKTPOHHOTO yCTPOICTBA
OT BIIMSIHUS BHEIIHUX
BO3JICUCTBUH;

COBPEMEHHAs DJIEMEHTHAs
0a3a AIIEKTPOHHBIX
YCTPOWCTB;

JTalbl IPOCKTUPOBAHUS
AJIEKTPOHHBIX YCTPOUCTB;
OCHOBHBIE IIPUKJIAJHbIE
IIPOrpaMMbI
aBTOMATU3UPOBAHHOTO
IIPOEKTUPOBAHMS U UX
Ha3HA4YCHUS;
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2. CTPYKTYPA U COAEPKAHUE JUCIIUIIJIMHBbI

2.1. Tpya0eMKOCTb OCBOEHHSI TUCUUIJIMHBI

. O0bem B B 1.4u. B popme
HaumeHoBaHuHe cOCTABHBIX YacTel AUCHHILIUHBI
yacax | MPaKT. MOATOTOBKH
YueOHbIe 3aHATUS 60 36
CamocTosTenpHas padoTta 2 -
[TpomexxyTouHas arrectanus B popme audsauera 2 -
Bcero 64 36
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2.2. Conep:kanue TUCIHUINIHHBI

Oo0beMm, ak. 4. /
B TOM 4YHuCJI€e

Koapl komneTeHIu,

(popmuposanuio
HaumeHoBanue . B popme
PA3IeIoB | Tem Copaepxxanue y4e0HOro MaTepuaJia, NPAKTHYECKUX M J1a00PATOPHBIX 3aHATHI IpaKTHYeCKoi KOTOPBIX
CIOCOOCTBYET 3JIeMEHT
NOATrOTOBKH, IpOrpaMMBI
aK. 4.
Pa3zpnen 1. MukponpoueccopHbie cucteMbl. OCHOBHbIE IOHATHS 12/2
Tema 1.1 Conep:xanue 2/0 OK 01, OK 02, OK
Muxkpomnponeccopubie | 1.OcHoBHble Buabpl MIIC 1 nx 0cOOEHHOCTH. 03, OK 07, OK 09
cucrembl (MIIC). O606mennas crpykrypa MIIC. OcHOBHBIE XapaKTEepPUCTHKH U TapaMETPHI 9 K 1.2, 11K 2.3
Buabl n MIIC. KpaTkas xapakTepucTUKa BO3MOXKHOCTEH U MPUMEHEHUM
XapaKTepUCTUKH MHUKPOIIPOLIECCOPHBIX CHUCTEM
B ToM uymciie npakTHYecKuX U J1a00PaTOPHBIX 3aHATHH -
B ToM unciie camocTosiTe/IbHAA padoTa 00y4aIOIINXCS -
Tema 1.2. Conepxanue 2/0 OK 01, OK 02, OK
Opranmnsanus 1. O6o0mmenHas crpykrypHas cxema MIIC. 9 03, OK 07, OK 09
(yHkuuonupoBanusi | Anroputm padboThl. Mexanu3Mmel ipepsiBanuil. [IpsiMoii mocTyn K mamsitu K 1.2, 11K 2.3
MIIC B TOM 4nc/ie IPaKTHYECKUX U J1a00PAaTOPHBIX 3aHATHIA -
B ToM unciie camocTosiTe/ibHAA padoTa 00y4alOIINXCS -
Tema 1.3. Coaep:xanue 2/0 OK 01, OK 02, OK
Muxponpoueccopbl 1. Knaccudukanus u xapakrepuctuku MIT. 03, OK 07, OK 09
(MII) [TonsiTHe 06 apxuTEeKTYpe MUKponpoleccopa. OCHOBHBIE JIEMEHTBI 2 K 1.2, 11K 2.3
apxutekTypsl. [lokonenus MII.
B TOM 4nc/ie IPAaKTHYECKUX U JJA00PATOPHBIX 3aHATHIA -
B ToM 4nciie camocTosiTe/IbHAA padoTa 00y4alOIINXCs -
Tema 1.4. Coneprxanue 2/0 OK 01, OK 02, OK
Muxpoxkonrpouiepbr | 1. Knaccudukanus. Apxutekrypa. O0o0IIeHHas CTpyKTypHas cxema 03, OK 07, OK 09
(MK). O6uue MUKpOoKoHTpoJuiepa cepuu AVR. [IK 1.2, IIK 2.3
CBeJCHUS OcHOBHBIE 2JIEMEHTHI CTPYKTYpHOH cxeMbl. HazHaueHue. XapakTepucTuka. 2

Jlorudeckrie OCHOBBI IOCTPOEHUSI MUKPOKOHTPOJUIEPOB; KIIACCU(PUKALINIO
YCTPOMCTB MaMATU CUCTEMY KOMaH]L

B ToM 4nc/ie NpaKTHYECKUX U J1a00pATOPHbIX 3aHATHI

B ToM 4nciie camocTosiTe/IbHAA padoTa 00y4aIOIINXCs
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Tema 1.5.
MuKpOKOHTPOJLJIEPBI

ceMeiicTBa cepuu
AVR

Conep:xanue

4/2

1.06mue cBenenus. Apxutekrypa. Peructpsr oomero naznadenus (POH).
Peructpel BBOA — BBIBOAA.

[TamsTe. [TamsTh porpaMm 1 namsTh AaHHbIX. CYETYNKH KOMaHJ U CTEKOBast
NaMATh

2. llepudepus mukpoxontposuiepa. [logcucrema BBosa — BeiBoia. Crctema
npepbiBaHui. TalilMepbl-CUETYMKH, CTOPOKEBOM Taiimep. [Ipyrue BCTpoeHHbIE
nepudepuiinpie ycrpoiictBa. OCHOBHbBIE MOHSATHS.

Amnanorossie kommapaTtopsl (Analog Comparator). Anangoro-udpoBoit
npeobpazosarens - ALl (A/D CONVERTER). UnTepdeiich.
YHUBEpCAIBHBIN NIOCIIEI0BATENbHBIMN aCHHXPOHHBIN IPUEMOIIEPEIATINK
(UART / USART) Unrepdeiicet UART. TTocnenoBarebHblil IepUpepHAHBIT
unrepdetic (SPL.). ITocnenoBarenbubiil AByXnpoBoAHbIN uHTEpdeiic (TWI).
Hpyrue siueiiku.

B ToM uncie MPAKTUYICCKUX U J'IaﬁOpaToprIX 3aHATHH

[Tpaktuyeckas padora Nel «BplnosiHeHHE CpaBHUTEIBHOIO aHATIN3a
MHUKPOCXEM MHUKPOKOHTposuiepoB cepun AVR»

B ToM 4nciie camocTosiTe/IbHAA padoTa 00y4aIOIINXCH

OK 01, OK 02, OK
03, OK 07, OK 09
MK 1.1, K 1.2, TIK
2.3, TIK3.1, TIK3.2

Paspea 2. AnropurmMusanusi 4 NporpaMMHpPOBaHHEe MUKPOKOHTPOJIJICPOB

48/34

Tema 2.1.
SI3BIKN
NPOrpaMMHUPOBAHNS

Conep:xanue

1/0

1. OCHOBHBIE TAITBI BOJIOIUH SI3LIKOB MPOTPAMMHPOBAHUS OT MAIIMHHBIX
KOJIOB U accemOiepa 70 S3bIKOB BHICOKOTO YPOBHS

2.9tansl pa3paboTku mporpamMmbl. CIOCOOBI aTOPUTMHUBAIUN U
MPOrpaMMHUPOBaHUS PabOThl  MHKPOKOHTPOJLIEPOB.

B Tom unc/ie MPpaKTHYECKHUX M J1a00PATOPHBIX 3aHATHH

B ToM 4nciie camocTosiTe/IbHAA padoTa 00y4alOIIUXCs

OK 01, OK 02, OK
03, OK 07, OK 09
K 1.2, 11K 2.3

Tema 2.2.
Tpancasiuus
NMPOorpamMmmbl

Conep:xanue

1/0

1. TpaucnsaTop. TpaHcasAus nporpaMMbl U NosTyueHue (aitia IpomuBKY s
MHKPOKOHTpOJIIEpa.

Kpatkuii 0030p coaepxumoro Qaiina npommsku. Pazbop daiina onucanuii u
JIMCTUHTA IPOTrpaMMBbl. PazMeneHue mporpaMmel B aMsiTH MEKPOKOHTpOJIIEpa

B TOM 4nc/ie NPaKTHYECKUX U JJa00PaTOPHBIX 3aHATHI

B ToM umciie camocTosiTeIbHAsA padoTa 00y4aromuXxcst

OK 01, OK 02, OK
03, OK 07, OK 09
K 1.2, 11K 2.3
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Tema 2.3. Conep:xanue 1/0 OK 01, OK 02, OK
Kparkuii 0630p 1.ITporpammatopsl. [lociaegoBaTenbHble U MapaIeIbHbIC TPOTPAMMATOPHI. 1 03, OK 07, OK 09
NporpaMMaTopoB BryTpurcxeMHOE IporpaMMHUPOBAaHHE K 1.2, 11K 2.3
JIOTHYECKHUX B ToM umciie npakTHYecKUX U J1a00PATOPHBIX 3AHATHH -
JJICMCHTOB B ToM unciie camocTosiTe/IbHAA padoTa 00y4aOIINXCs -
Tema 2.4. Conep:xanue 3/0 OK 01, OK 02, OK
IIporpammupoBanue 1.IIporpaMmMupoBanre B MaIMHHBIX Koaax. [ToapoOHbIi pazbop daitios 03, OK 07, OK 09
MHMKPOKOHTPOJLIEPOB | POEKTa U paz0dop conepKUMoro ¢aiisia mpomuBKky. PenakTupoBanue Ko10B K 1.2, 11K 2.3

KOMaH/[ B (paiie MpoIIUBKH

2.Ilpuemsbl mporpaMMUpOBaHus. DTansl IporpaMMupoBanus. [TocranoBka 1

3a7jaud. AHAJIN3 MPUHLIUINAIBHON cxeMbl. Pa3paboTka anroputma nporpamMmsl.

Onepanuny HayaabHOM HacTpoiiku. Onepanuu, COCTaBISIFOIIME TENO UKIIA.

3. IIporpamma Ha si3eike Cu. [Iporpammuas cpena Code Vision AVR. Mactep

[Tporpamm u ero coiictBa. Hactpoiika noptos. Pabora nporpamma Ha s3bIKe

Cu. Onucanne. Kommentapuu.

B TOM 4nc/ie NpaKTHYeCKUX U J1a00pATOPHBIX 3aHATHI -

B ToM 4nciie camocTosiTe/IbHAA padoTa 00y4aIOIINXCH 2

Hanmncanue onopHoro koHcnekra no reme: [IporpamMmma Ha si3pike

AccemOnep. Anroput™ co3zianus nporpammsl. @opma 3anucu. JJupeKTuBBIL.

Omneparopel. Onucanue NporpaMmbl(JIMCTUHT)
Tema 2.5. Conep:xanue 2/0 OK 01, OK 02, OK
Cpena pa3pa6oTku 1. detanpHbiif 0630p nporpammsl AVR Studio. M3yuenue pexxuma otiaaaxku 5 03, OK 07, OK 09
AVR Studio IPOTrPaMMBI MK 1.2, 11K 2.3

B TOoM 4nc/ie NpaKTHYeCKUX U J1a00paTOPHbIX 3aHATHI -

B ToM unciie camocTosiTe/IbHAA padoTa 00y4alOIINXCS -
Tema 2.6. Conep:xanue 36/34 OK 01, OK 02, OK
Otanaaka nporpamm 1.OcHOBHBIE BUABI OTIAIKH U UX BO3MOKHOCTH. DTaIlbl TPOIIECCa OTIIAJAKU 03, OK 07, OK 09

2

porpamm K 1.1, IIK 1.2, TIK

B TOM 4HcIIe NPAKTHYECKHUX M Ja00PATOPHBIX 3aHATHI 2 2.3

[Tpaktuyeckas padora Ne2 «Pa3zpaboTka mporpaMMbl yCTPOICTBaA yrpaBlieHUsS 2

OJIHUM CBETOJIMO/IHBIM HMHJIUKATOPOM IPU MOMOIIX OJHOM KHOTIKI

[Tpaktuyeckas padora Ne3 «Co3aanue nporpammsl Ha si3bike Cu ycTpoiicTBa ¢ 2

MUTAIOIIHUM CBETOINOI0OMY

[Tpaktuyeckas padora Ne4. «Pa3paboTka aBTomMara «Oerymmue oram» 4
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[TpakTideckas padorta No5 «Coznanue mporpaMmmbl «OEryIiue OrHI C

HCIIOJIb30BaHUEM MPEPbIBAHUN IO TaMEPy» 4

[Tpaktuyeckas padora Ne6 «Co3aanue nporpaMmMbl CHTHAJIBHOTO YCTPOMCTBA C 4

3BYKOBBIM BBIXOJIOM»

[TpakTraeckas paborta No7 «Pa3paboTka (mpoeKkTHpOBaHUE) YCTPOHUCTBA 6

«MY3bIKaJIbHAs IIKATYJIKa

[TpakTrueckast pabota Ne§ «Pa3paboTka KOHOBOTO 3aMKay 6

[TpakTraeckas padorta Ne9 « PazpaboTka ycTpoiicTBa KOJOBOTO YCTPOHCTBA C 6

MY3BIKQJIBHBIM 3BOHKOM)

B ToM unciie camocTosiTe/IbHAA padoTa 00y4aIOIINXCS -
Ilpomexncymounas ammecmayus 12

Bcero

64/36




15

3. YCJIOBHUA PEAJIM3ALIMU JUCIHUIIJIMHBI

3.1. MaTepuajIbHO-TEXHHYECKO€E o0ecreyeHne

Jlaboparopus «{udpoBoii 1 MUKPOTIPOIIECCOPHON TEXHUKW», OCHAIIICHHAS B COOTBETCTBHUH
c ITAOII.

MacTtepckue u 30HBI O BHaaM pabot: JlaGoparopusi mudpoBoi U MHKPOIPOIECCOPHOU
TexHukH /[IporpaMmMupoBaHre BCTpanBaeMbIX CUCTEM, OCHaIIeHHas B cooTBeTcTBUU ¢ [TAOIL.

JUis 7uI ¢ HapylIeHHeM OIIOPHO-IABUTaTEeNIFHOIO ammapara HEOoO0XOAMMO CHEelHaTbHO
obopynoBaHHOE paboyee MecCTo.

Pabounii cronm AODKEH MMETh HM3MEHSEMYIO BBICOTY M HAKIOH pabodell MOBEPXHOCTH,
pEryaupyeMyto MOJACTaBKY ISl HOT.

Pabounii cTyn Ay MHBAIKAOB TON KAaTErOPUH JOJDKEH OBITh OCHAIIEH YCTPOMCTBOM IS
V3MEHEHUS MTOJIOKEHUS CUICHUS IO BBICOTE.

[pyrue pekoMeH1aluu:

- pabouee/yueOHOE MeCTO 00YUaIOIIErocs CO3JaETCsI C yUETOM €ro 0COOBIX 00pa30BaTEeNbHbIX
HNOTPEOHOCTEH, a TAKKE CONMYTCTBYIOLINX HEHPOCEHCOPHBIX HAPYILLIEHUM;

- YBEJIMYEHHE Pa3MEpoB paboueil 30HbI HA OJHO MECTO, C y4eTOM MOJIbe3[a U Pa3BOpoTa
Kpecia-KOJISCKU;

- YBEJIMYEHUE IMIUPUHBI IPOXO0/1a MEKIY PAJAMHU CTOJIOB;

- IpY OpraHU3aIuy Y4eOHOTO MECTa YUUTHIBAIOTCSI BO3MOKHOCTH U 0COOEHHOCTH MOTOPHKH,
BOCTIPUATHUS, BHUMAHUS, MTAMATHA 00y4a0IIerocs;

- JUIS MUHBAJIUI0B-KOJIICOYHUKOB IIPEyCMaTPUBAIOTCA MECTA B IEPBOM ps Ly, Oynkaiiiuye ot
BX0/1a B IOMELIEHUE;

- yCTaHOBKa(IepemelleHre) yueOHOM T0CKU B 30HY JOCTYITHOCTH MHBAJIMJA HA KOJISICKE;

- ayadtopusi JI0JDKHa OBITh O0OpyJIOBaHa CTOJIAaMH, PETYJIUPYEMBIMU IO POCTY
oOydaromuxcsi, a TaKkKe CHEHUATU3UPOBAHHBIMU KpECIaMH-CTOJIaMU C WHJUBUIYaJbHBIMU
cpencTBaMu (UKCalluu, MPEANUCAHHBIMU B METUIIUHCKUX PEKOMEHIALINAX;

- OCHAIEHUWE  ayJAUTOPUM  NEPCOHAIbHBIMM  KOMIIBIOTEpAMH,  TE€XHMYECKHMU
npucnocoOIeHnusMU (CHelnanbHas KiIaBUaTypa), pa3iUyHble KOHTAKTOPBI, 3aMEHSIONINE MBbIIIb,
JOUKOWCTHUKH, TOJI0OCOBAasi KOMIIbIOTEPHAsl MbIIIb, BEBIHOCHBIE KHOMKH Pa3HBbIX LIBETOB U JIMAMETPOB,
CEHCOpPHBIE TUTAHILIETHI U T1.);

- IEPCOHATILHBIA KOMITBIOTEP JAOJKEH OBITh OCHAILEH BUPTYaIbHOM SKpaHHOM KJIaBUATYPOH,
KOMMYHUKAIIMOHHBIMH KaHAJIaMH, IPOIPAMMHBIMU MIPOAYKTaMU; - 1JIs1 KPEIJICHUS TeTPaJeil U KHUT
Ha CToJIe 00YyYarolerocss MOXKHO Pa3MEeCTUTh CHEIMaIbHbIE MArHUTHI U KHOTIKH, HAKIIOHHBIE TOCKU
JUTSl TUChMa.

TexHuyeckue v MporpaMMHbIE CPEACTBA OOIIET0 U CIIENUAIbHOTO Ha3HAYSHUS:

- B Ka4eCTBE MPOCTHIX TEXHUYECKUX CPEJICTB, CIyKAIUX AJIs 00JIeryeHus mpolecca nucbMma,
MOKHO HCIIOJIb30BAaTh YBEJIUYEHHbIE B pa3Mepax pPYYKH M CHEIUAIbHbIE HAKIAJAKU K HUM,
MO3BOJISIIOIINE YAEPKUBATh PYUKY U MAHHUIYJUPOBATh €0 C MUHUMAJIbHBIMU YCUIIUSIMH, a TaKkKe
YTSDKENIEHHBIMU (C TOTIOJHUTENBHBIM IPY30M) pyYKaMU, CHHKAIOIIMMHU MPOSIBIIEHUE TpeMopa MpH
MUChME; - CTIeIMalibHAs KIIaBHATypa: KIaBUaTypa ¢ OOJIbIIMMH KHOTIKaMU M pa3Aelisoleii KIIaBHUIIN
HaKJIaJIHOM U /WM CHIelIMaIN3UPOBaHHas KJIaBUAaTypa ¢ MUHUMAJIbHBIM YCHUJIMEM MO3UIIMOHUPOBAHUS
BBO/Ia M/MJIM CEHCOpHAsl KJIaBUATYPa;

- BUPTyaJibHas SKpaHHAs KJIaBUATYypa;

- TOJIOBHASI KOMIIBIOTEPHAS MBIIIIb;

- HO’KHAsi KOMITbIOTEpHAs MbILIb;

- KOMITBIOTEPHBIE UKONCTUKU WA KOMIIBIOTEPHBIN POILIED;

- CEHCOPHBIN TIaHIIET;

- KOMITBIOTEPHAs MBILIb C IPUKYCBIBATEIEM ali-TPEKEP

Texnuueckue cpeacTBa 00y4eHHUS:

- UHTEPAaKTUBHAs JI0CKa;
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- MyJIbTUMEIUIHOE 000pyA0BaHNUE;

- KOMITBIOTEPHI, C JINLIEH3UOHHBIM MTPOrPaMMHBIM 00€CTIeYeHHEM;

- CIeUUaIbHOE MPOrpaMMHOE obOecreueHre /s BBOAHBIX M BBIXOJHBIX MOJU(UKAIIIA
KOMIIBIOTEPA;

- BCIIOMOTaTeNbHBIE CPEJCTBA JJIS 3axXBaThIBaHUS (yIep)KaHuUs), AepiKaTelId C 3aXBaTOM U
MPUCTIOCOOICHHUS, CPEJICTBA, MPUKIIAAbIBAEMbIEC K U3ACIUSAM U MPOAYKLIUH;

- IPUCTIOCOOJICHUS /IJIs IEPEKIIabIBaHuUs OyMaru, AepKaTesld PyKOIHCH, OTIOPHI IPEILICYbs,
MPUKIIaJIbIBaEMble K KOMIIBIOTEPAM;

- CHenuaibHble PYYKH, KapaHIalld U JIMHEWKH, CIIeHUaIbHBIE YCTPOMCTBA ISl MUCHMA; -
BCIIOMOTaTeNbHbIE CPEACTBA AJis UTeHUS (YCTPOUCTBO Ui IepEeBOPAYMBAHUS JHCTOB, MOACTABKH AJIs
KHUT U JIEP’KaTENN KHUT),

- cUCTeMbI (PUKCHUPOBAHHOTO PACIOJIOKEHHUS MPEAMETOB (MAarHUTHI, POKJIAIKHU, (PUKCATOPHI),

- [pHUCIIOCOONEHMS Il YTEHHs, NHCbMa, MAHUNYJIUPOBAHUSA, - CHCIHAJIbHBIC
pUCTIOCOOIeHUs sl pabOThI OTHOM PYKOM U Ap.

3.2. YyeOHO-MeTOANUECKOE O0ecIIedyeHHne

3.2.1. OcHOBHBIE NeYaTHBbIE U/ WU 3JIEKTPOHHbIE U3TAHUS

1. AmneB M T. Muxkporporueccopsl ¥ MUKPOIIPOLIECCOPHBIE CUCTEMBI YIpPaBICHUS. 8-
paspsiaHbIe poreccopsl cemerictBa AVR : mabopartopusriii mpaktukyM / M T. Anmes, T C. Bykanosa.
- Momkap-Omna: TToBo/MKCKMIA TOCYIapCTBEHHBI TEXHOIOTHYECKHUIT yHUBEpcuTeT, 2024, - 64 ¢. —
ISBN 978-5-8158-1775-3. - Tekct: »SIekTpoHHBIH (moctym 1o moamucke) - URL:
https://znanium.com/catalog/product/1876102

2. bepukamBunmu B.III. DnekTpoHHKa U MUKPOIJIEKTPOHUKA: UMITYJIbCHAsI U IU(ppoBast
JJMIEKTPOHUKA: yueOHOe mocoOue A cpeaHero mnpodeccruoHanbHoro oobpasoBanus / B.IIIL
bepukamBunm. — 2-¢ u3z., ucnp. U gon. — Mocksa: M3narensctBo HOpaiit, 2024, — 242 ¢. —
(ITpodeccuonanbuoe odpazoanue). — ISBN 978-5-534-06256-4. — Tekct : anexrponnsiii // 3bC
IOpaiir [caiit]. — URL: https://urait.ru/bcode/454421

3. bynaros B.H. MukponponeccopHas TexHuka. CXeMOTEeXHHUKa U IPOrpaMMUPOBAaHHE:
yuebHoe nocodue g CI1IO / B. H. bynatos, O. B. Xynopoxkos. — Capatos: IIpodobpazoBanue,
2024. — 376 c. — ISBN 978-5-4488-0575-2. — TekcCT 31eKTPOHHBIN // DIEKTPOHHBIN pecypc

muppoBoit  oOpazoBarenbHOM  cpenbl  CIIO  PROFo6paszoBanme: [caiit]. —  URL:
https://profspo.ru/books/91893 Pexxum moctyma: 1ist aBTOPU30BaHHBIX MOJIb30BaTECH

4. I'ypoB B.B. Mukponporueccopusie cucremsl: yueOHuk / B.B. I'ypoB. — Mocksa :
NHOPA-M, 2024. — 336 c. + Jlon. marepuanbl [DnekTpoHHbIH pecypc]. — (Cpennee

npodeccuonansHoe obpazoBanme). - ISBN 978-5-16-015323-0. - Tekcr: snekrponusbii. - URL:
https://znanium.com/catalog/product/2094377

S, Hedenos C.B. MukponpoueccopHble CUCTEMBI: YUYEOHUK AJISl CTYA. YUpEeKICHUI
CIIO / C. B. Hedenos, B. H. HBanos. - M.: OUL] «Axagemusi», 2023

6. Caxnes A.M. MukponpoleccopHble  CHCTEMbl: LU(POBbIE YCTpOWCTBA U
MHUKpPOIPOIIECCOPBl: yueOHOe Mmocobue Juisl cpeaHero npodeccruoHanibHoro odpaszoBanus / A.M.
CaxneB. — 3-e u3n., nepepad. u gorn. — MockBa: M3narensctBo HOpaiit, 2024. — 139 ¢. —
(ITpoeccuonansroe obpazoBanue). — ISBN 978-5-534-12092-9. — Tekcrt: anextponHsbIi // DBC
FOpaiir [caiiT]. — URL.: https://urait.ru/bcode/457218


https://profspo.ru/books/91893
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB
OCBOEHMA JUCHUITJIMHDBI

Pe3yabTarsl 00y4yeHus

IHoka3aTenu
OCBOCHHOCTH
KOMIIeTeHIU I

MeTtoabI OLICHKH

3Haer

aKTyaJIbHBIN MPOheCcCHOHATBHBIN

U COLMAJIbHBIA KOHTEKCT, B KOTOPOM
MPUXOJUTCS PabOTaATh U )KUTh
OCHOBHBIE HCTOYHHUKH HH(POpMAIUU

U peCypChI IS PEeIIeHHS 3a]1a9 U
pooem

B IPO()eCCHOHATBHOM H/WJIH
COILIMAJIbHOM KOHTEKCTE

QJITOPUTMBI BHITIOJIHEHUS padoT B
poecCHOHATEHON U CMEKHBIX
obacTsax

METOABI paboTHl B MPo(eCcCHOHANBHOM 1
CMEXHBIX chepax

CTPYKTYpYy IUIaHa JJIs pelIeHus 3a1a4
TIOPSAZIOK OLIEHKH PE3yJIbTATOB PEIICHUS
3as1a4 npodeccruoHalbHOM 1eATeIbHOCTH
HOMEHKJIaTypa HH()OPMALMOHHBIX
HMCTOYHUKOB, IPUMEHSEMBIX B
npodeccnoHaNbHOMI 1eATEeNbHOCTH
MIPUEMBI CTPYKTYpPUPOBAHUS
uHpopMauu

¢dopmar opopmieHHs pe3yabTaToB
MoKcKa HHPOPMAINH, COBPEMEHHBIE
CpPEACTBA U YCTPOMCTBA
nH(popMaTU3aluu

MOPSIJTIOK MX IPUMEHEHUS U
MporpaMMHOE 00ecIieueHUe B
po¢eCCUOHATBHON EATETFHOCTH B TOM
YHClie C UCTIOJIb30BaHUEM LIU(PPOBBIX
CpeAcTB

COZIEp’KAHUE aKTYAJIbHOW HOPMATUBHO-
MPaBOBOM JOKYMEHTAIUU
COBpEMEHHAasi HayJHas U
npodeccuoHaIbHAs TEPMHUHOIOTHS
BO3MOJKHBIE TPACKTOPHH
poeCCHOHATLHOTO PAa3BUTHUS U
camMoo0pazoBaHus

MpaBUJIa FIKOJIOTUYECKOI 6€301MacHOCTH
IIpU BEACHUU NPO(eCcCHOHANTBHOM
JeSTeIbHOCTH

OCHOBHBIE PECYPCHI, 33JIeICTBOBaHHbIE

IIPABUIBHOCTD U
YEeTKOCTh OTBETOB Ha
IIOCTaBJIEHHBIE BOIIPOCHI;
IN1yOMHA TOHUMAHUS
THUIOBBIX Y3JIOB U
YCTPOMCTB
MHUKPOITPOLIECCOPHBIX
CHCTEM;

MPaBUIBHOCTD
IpeicTaBIeHUs 00
apXHUTEKTypax
MHUKPOIPOIIECCOPOB U
MHUKPOKOHTPOJUIEPOB;
IyOuHA TOHUMAaHUS
croco6oB
JITOPUTMU3ALUY U
IPOrpaMMHUPOBAHUS
MHUKPOKOHTPOJUIEPOB U
IPUHIUIIOB
B3aUMOJICHCTBUS
IPOrpaMMHOTO
obecrieyeHus B paboTe
MHUKPOKOHTPOJLIEPOB.

TecToBbIl KOHTPOJIb 11O
TEMAaTUKE JUCIUTUIMHBI

OreHka pe3yJibTaToB
BHEAyIUTOPHOU
CaMOCTOATEIIbHOMN
paboThl

DKCIEepTHOE
HaOJIIOZICHUE U OLICHKA
pe3yIbTaToB
NESTSIILHOCTH CTYICHTOB
IPU BBITIOTTHEHUH U
3aluTe JJAOOpaTOPHBIX
pador

DK3aMeH
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B IIPO(heCCHOHATLHOM IeSATEIBHOCTH
MIPUHIIHAITBE OEPEKITUBOTO MPOU3BOACTBA
MpaBJia OCTPOCHUS MTPOCTHIX U
CJIOKHBIX MPEAJIOKEHUN Ha
npodeccuoHanbHbIE TEMBI
OCHOBHBIE 00IIIEYTOTPEOUTETHLHBIE
riaroJibl (ObITOBast M MpodeccroHambHas
JIEKCHKA)

JIEKCUYECKUI MUHUMYM, OTHOCSIIIIUACS K

OIMCAHUIO MIPEIMETOB, CPE/ICTB U
MIPOLIECCOB MPOQPECCUOHATBHON
NeSITeNIbHOCTH
0COOEHHOCTH MPOU3HOIICHUS
MIpaBWJIa YTCHUS TEKCTOB
npodeccCHOHATLHOM HAIIPABICHHOCTH
npaswia Th u OT Ha pabouem mecre;
MIpaBWJIa U HOPMBI OXPaHbI TPY/Ia,
OXpaHbl OKPYKAIOIIEH CPeabl U
MOYKapHOI OE30MTaCHOCTH.

MpaBWJIa TEXHUYECKOM IKCILTyaTaluu 1
yXoza 3a pabounuM 000pyI0BaHUEM,
MIPUCTIOCOOICHUSIMEI U HHCTPYMEHTOM;
PUOOPHI BU3YAITLHOTO M TEXHHYECKOTO
KOHTPOJIS;

npaswia Th u OT Ha paGouem mecre;
MpaBUJIa OpraHu3aIy pabovyero Mecra u
BBIOOp TIPUEMOB PaOOTHI,

METO/IbI U CPEJICTBA U3MEPEHHS;
Ha3Ha4YeHHe, YCTPOUCTBO, MPUHITUTT
JEHCTBUS CPEACTB U3MEPEHUS U
KOHTPOJIbHO-U3MEPHUTETHHOTO
000pyI0BaHUS;

OCHOBBI 2JIEKTPO- U PATUOTEXHUKH;
TEXHUYECKHUI aHTJIMICKHI S3bIK Ha
YPOBHE YTCHUS CXEM U TEXHUYIECKOTO
OIMCAHUS U UHCTPYKITUH
CHEIMATM3UPOBAHHOMN JINTEPATYPHI;
JCHUCTBUS CPEACTB U3MEPEHUS U
KOHTPOJIbHO-U3MEPUTEILHOTO
o0opy1oBaHUS
OCHOBHBIC METOJIbI H3MEPCHUS
ANMEKTPUUYCCKUX U PATUOTEXHUICCKIX
BEJIMYWH;

SIMHHIIBI H3MEPECHUS (PU3UICCKUX
BEJIMYMH, TIOTPEITHOCTA U3MEPEHHIA;
Ha3Ha4YeHHe, YCTPOUCTBO, MPUHITUTT
JEHCTBUS Pa3NTUYHBIX YJIEKTPOHHBIX
pruOOpPOB U YCTPOHCTB;
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CIOCOOBI PETYIMPOBKH U POBEPKU
AJIEKTPOHHBIX IPUOOPOB U YCTPOKCTB;
Ha3Ha4yeHUe, IPUHLUN JeHCTBUS U
B3aUMOJICHCTBUS OTJEIIBHBIX
JIEKTPOHHBIX YCTPONCTB B 0011l cxeme
KOMILJIEKCOB;

BUJIbI CPEJICTB U CUCTEM
IMArHOCTUPOBAHHUS HIIEKTPOHHBIX
IpUOOPOB U YCTPOUCTB;

METOAMKY KOHTPOJISI U AUArHOCTUKH
JIEKTPOHHBIX YCTPOUCTB CO
BCTPanBae€MbIMU MUKPOIIPOLIECCOPHBIMU
CUCTEMaMHU.

CIElIMaJIbHbIE TEXHUUECKUE CPEJCTBA [
00CITy’)KUBaHUSI MUKPOIIPOIIECCOPHBIX
YCTPOWCTB;

IpaBWJIa HKCIUTyaTallui U Ha3HAYCHUS
Pa3IMYHbIX AIEKTPOHHBIX IPUOOPOB U
YCTPOMCTB

[IOCJIEZI0BATEIBLHOCTD B3aUMOJICHCTBHS
JacTeH CXeM;

OCHOBHBIE ITPHHIIUTIBI PAOOTHI TU(PPOBBIX
1 aHAJIOTOBBIX CXEM;

(GYHKIMOHAIbHOE Ha3HAYCHHE
3JIEMEHTOB CXEM;

COBpEMEHHas 3JeMeHTHas 6a3a
CXEMOTEXHUYECKOTI'0 MOAEITUPOBAHUS
3JIEKTPOHHBIX TPUOOPOB U YCTPOMUCTB;
IIPOrpPaMMBbl CXEMOTEXHUYECKOTO
MO/JICIIMPOBAHUS JIEKTPOHHBIX IPUOOPOB
U YCTPOMCTB.

OCHOBHBIE NTOJIOKEHUs ['ocynapcTBEHHOM
cuctemsl cranaaptusanuu (I'CC);
OCHOBHBIE TOJIOKEHUSI €JUHON CUCTEMBI
KOHCTPYKTOPCKON JOKYMEHTAIU!
(ECKJD);

JENCTBYIOIE HOPMATUBHBIE
TpeOOBaHUs U rOCYJapCTBEHHBIE
CTaH/apThI;

aBTOMATHU3HPOBAHHBIE METO/IBI
pa3paboTKu KOHCTPYKTOPCKOI
JIOKYMEHTAI1H;

OCHOBBI CXEMOTEXHHKHU;

COBpeMeEHHas dJieMeHTHas 0a3a
AJIEKTPOHHBIX YCTPOICTB;

9Tarbl IPOEKTUPOBAHUS HJIEKTPOHHBIX
YCTPOMCTB;
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OCHOBHBIE ITPUKJIAIHBIE IPOIPAMMBI
ABTOMAaTU3UPOBAHHOIO IPOCKTUPOBAHUS
U UX Ha3HA4YEHUs,

YMmeer

pacrio3HaBarth 3aJa4y W/ mpoodiaemMy B
poheCCUOHATLHOM H/HJIH COIIMATbHOM
KOHTEKCTE

aHAJM3UPOBATh 33]a9y W/WIH IPOOIeMy
Y BBIJICIISATH €€ COCTaBHBIC YaCTH
OTIPEIENIATH ATAIBI PEHICHUS 33]]aun
BBISBIIATH U 9(PPEKTUBHO NCKATh
nH(pOpMaIIHI0, HEOOXOTUMYIO IS
peLIeHHs 3a/1a41 U/HIIK TTPOOIEMBI
COCTABJISATH IUIAH JIEHCTBUS

OTIPEICIUTh HEOOXOIUMBIE PECYPCHI
BJIAJIETh aKTyaJIbHBIMH METOJIaMH
paboThI

B IIPO(hEeCCUOHATIBHOM 1 CMEKHBIX
chepax

peanu30BaTh COCTABJIEHHBIN IIaH
OLICHUBATh PE3YJIbTAT U MMOCIEICTBUS
CBOUX JICHCTBUH (CaMOCTOSITEIIBHO HITH C
MOMOIIIBI0 HACTABHUKA)

OTIPENeNIATh 33a4H [T TOUCKA
nHpopmanuu

OTIPENIENIATh HEOOXOIUMbIE HCTOUHUKHU
nHpopmauu

IUTAHUPOBATh MPOLECC TOUCKA
CTPYKTYPHUPOBATH MOJIy4aeMYyIO
HuHpOpMaINIo

BBIJIEJIATh HanOoJiee 3HaYMMOE B MIEpevHe
uHpopMauu

OLIEHUBATh MTPAKTHUYECKYIO 3HAYMMOCTb
pe3yIbTaTOB ITOMCKA

0(OpMIIATH PE3yJIbTaThI IOMCKA,
MPUMEHSTH CPENICTBA HH(OPMAITHOHHBIX
TEXHOJIOTUH IS peTIeHHSI
npodeccnoHanbHbIX 3a7a4
MCTIOJIh30BaTh COBPEMEHHOE
MporpaMMHoOe obecrieueHue
WCTIOJIH30BATh Pa3IMIHBIC IIU(PPOBHIE
CpezACTBa /sl peIIeHUs
npogeccCHOHANbHBIX 3a]1a4

OIIpEeJIeNIATh aKTYaJIbHOCTh HOPMATHUBHO-
MIPaBOBOM JOKYMEHTAIUH B
poeCCHOHATILHOM 1eATeNbHOCTH
MPUMEHSATh COBPEMEHHYIO HAYUHYIO
po¢eCCHOHATIBHYIO TEPMUHOJIOTHIO

COCTaBJISIET MPOTPaMMBbI
JUISL OpraHU3aluu
B3aMMO/ICHCTBUS C
MaMSTBIO U C BHEIIHUMU
YCTPOMCTBAMU;

YUTAET AJIEKTPUUECKUE
CXEMBbI, IOCTPOCHHbIE Ha
MHKpOCXeMax
MUKPOKOHTPOJIIIEPOB;
IIPOrpaMMHUpPYET
MUKPOKOHTPOJLIEPHI;
BBIIIOJIHSIET
IIPOrpaMMHO-
anmnapaTHyo OTJIaJlKy
BCTpPaMBaEMbIX CUCTEM
(MHKpPOIPOLIECCOPHBIX
CUCTEM).

DKCIEepTHOE
HaOJII0JICHUE U OLICHKA
pe3yJIbTaToOB
NESITEIIbHOCTH CTYICHTOB
IIPH BBITIOJTHEHUH H
3alUTe J1a00PaTOPHBIX
paboT, BHITOJIHECHUN
WHIMBH/TY aJIbHBIX
3aJaHUuN

DOK3aMeH
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OIPEIEISTh ¥ BEICTPauBaTh TPACKTOPUH
pohecCHOHATLHOTO Pa3BUTHS U
caMo00pa3oBaHUs

COOJII0/1aTh HOPMBI SKOJIOTHYECKOH
0€e301aCHOCTH;

OIIPEAETISATh HAIIPABICHUS
pecypcocOepekeHus B paMKax
npodecCHOHaIbHON AEATEILHOCTH 110
CIIEIMATIbHOCTH, OCYIIECTBIATH paboTy ¢
cOOJTI0ICHUEM TTPUHIIATIOB OEPEKITUBOTO
IIPOM3BOCTBA

MOHUMATH OOLIMH CMBICIT YETKO
MPOM3HECCHHBIX BBICKA3bIBAHUIT Ha
M3BECTHBIE TeMBI (TIPOo(eCcCHOHANBHBIE U
OBITOBBIC), TOHUMATh TEKCTHI HA 0A30BBIE
npodeccCHOHATLHBIC TEMBI

Y4acTBOBAThH B IMAJIOTaX HA 3HAKOMBIE
o0mme

U Tpo(pecCHOHANTBHBIE TEMBI

CTPOUTH MPOCTHIC BBICKA3BIBAHUS O ceOe
1 0 CBOCH mpodecCHoHaATBHON
JeSTEeIbHOCTH

KpaTKo 00OCHOBBIBATh M OOBSICHATH CBOU
AeUCTBHSA (TEKyLIHe U IUIAHUPYEMBIC)
MICaTh MIPOCTHIE CBSI3HBIE COOOIIECHHS Ha
3HAKOMBIE WJIM HHTEPECYIOIIHE
npodeccHoHaIbHbIE TEMBI

UCIOJIb30BaTh KOHCTPYKTOPCKO-
TEXHOJIOTUYECKYIO IOKYMEHTAIINIO;
YUTATh DJIEKTPHUECKHE 1 MOHTaKHBIE
CXEMBI U 3CKHU3HI,

MPUMEHSTh TEXHOJIOTUIECKOe
000py10BaHUE, KOHTPOJIBHO-
M3MEPUTENBHYIO armnapaTypy,
MIPUCIIOCOOICHNUS U HHCTPYMEHTHI,
OpraHM30BBIBATH pabouee MECTO U
BbIOMpATh MpUEMBbI pabOTHI;

YUTATh CXEMBI Pa3JINYHBIX ICKTPOHHBIX
pUOOPOB U YCTPOMCTB, MX OTACITHHBIX
y3JI0B ¥ KacKaJIoB

MPUMEHSATh CXEMHYIO JJOKYMEHTAI[HEO
NP BBITIOJIHEHUN HACTPONKH U
PETYIUPOBKHU IIEKTPOHHBIX TPUOOPOB U
YCTPOWCTB.

OCYIIECTBHUTBH BBIOOP U3MEPHUTEIBHBIX
puOOPOB U 000PYAOBAHUS IS
NPOBEJICHUS] HACTPOUKHU, PETYITHPOBKU
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UCTIBITAHUN 3JIEKTPOHHBIX TPUOOPOB U
YCTPOMCTB

BBIOMpATh METObI U CPECTBA
WU3MEpEeHUl: KOHTPOJIbHO-
HM3MEPHUTENBHBIX TPpUO0OpoB 1 DBM,
MH(OPMALIMOHHO-U3MEPHUTENIbHBIX
KOMILJIEKCOB B COOTBETCTBHH C
TpeboBaHusIMU TY (TEXHHUUECKHUX
YCIIOBUI) HA JIEKTPOHHOE YCTPOUCTBO;
UCIOJIb30BaTh KOHTPOJIbHO-
M3MEpUTENIbHBIE TPUOOPDI, MOJKIIOYATh
UX K PEryJupyeMbIM 3JIEKTPOHHBIM
npubopam U yCTpoicTBam;

YUTATh U TOHUMATh MTPOEKTHYIO,
KOHCTPYKTOPCKYIO i TEXHUYECKYIO
JTOKYMEHTAITHIO;

paboTaTh ¢ COBPEMEHHBIMH CPEICTBAMU
M3MEPEHUs M KOHTPOJIS DJICKTPOHHBIX
puOOPOB U YCTPOKCTB;

W3MEPSTH C 33IaHHON TOYHOCTBIO
pa3IUYHbBIE SJEKTPUICCKUE U
panTuOTEeXHUYECKHE BETMYMHBI;
BBITIOJIHATE PAAHMOTEXHUUECKUE PACUEThI
Pa3IMYHBIX ANEKTPUUECKUX U
ANEKTPOHHBIX CXEM;

MIPOBOJUTH HEOOXOIUMBIE U3MEPEHUS;
COCTaBJISITh MAKETHBIE CXEMBbI
COEMHEHUH Ui peryIupOBaHus
3JIEKTPOHHBIX TPUOOPOB U YCTPOMUCTB;
OTIpEeJIeNIATh U YCTPAHATh IPUYHHBI
OTKa3a paboThI ANEKTPOHHBIX PHOOPOB
U YCTPOMCTB;

YCTPaHATh HEMCIIPABHOCTH U
MOBPEXICHHSI B TPOCTHIX AIIEKTPHUYECKUX
CX€Max 3JIeKTPOHHBIX TPUOOPOB U
YCTPOWCTB;

WCTIOJIB30BATh CHCTEMBI
JTMAarHOCTHPOBAHUS TIPY BBIITOJTHEHUN
OIICHKU PabOTOCIIOCOOHOCTH
AJIEKTPOHHBIX TPHOOPOB U YCTPOMCTB;
MIPOBEPATH DIIEKTPOHHBIE TPHOOPHI,
YCTPOWCTBA M MOJTYJTH C TTIOMOIIBIO
CTaHJAPTHOTO TECTOBOTO 00OPYIOBaHUS;
paboTaTh C OCHOBHBIMH CpPEACTBAMHU
JMAarHOCTHKH aHAJIOTOBBIX U
UMIYJIbCHBIX, IU(POBBIX CXEM U
MHUKPOITPOLIECCOPHBIX CUCTEM;
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MCIOJIb30BATh METOIUKY KOHTPOJISA U
JMAarHOCTHKH HU(POBBIX CXEM U
MHUKPOIIPOLIECCOPHBIX CUCTEM;
IIPOBOJIUTH KOHTPOJIb PA3IMYHBIX
[1apaMeTPOB EKTPOHHBIX NPHUOOPOB U
YCTPOMCTB;

co0JII01aTh HHCTPYKIMH IO
9KCIUTyaTallui U TEXHUYECKOMY YXOAY
JIEKTPOHHBIX IPUOOPOB U YCTPOUCTB;
KOPPEKTHPOBATh U 3aMEHSATh
HEHCIIpaBHbIE UM HEPABUIBHO
(GYHKIMOHUPYIOLIUE CXEMBI U
AJIEKTPOHHBIE KOMIIOHEHTBI

yCTpaHATh OOHAPYKEHHbIE
HEUCIPABHOCTH ¥ JIe()eKTHI B paboTe
AJIEKTPOHHBIX IPUOOPOB U YCTPOUCTB;
010U pPaTh AEMEHTHYIO0 0a3y npu
pa3paboTKe NPUHIUITHATIBHBIX CXEM
AJEKTPOHHBIX YCTPONCTB C YYETOM
TpeOOBaHUI TEXHHUYECKOTO 3a[aHHUS;
BBITOJIHATD YEPTEXKH CTPYKTYPHBIX U
AIIEKTPUUECKUX MPUHIUITHATBHBIX CXEM;
MPUMEHSTH MMaKeThI MPUKIIAJTHBIX
IIPOrpamMM il MOJETUPOBAHMS
JIEKTPHUUECKUX CXEM.

IIPUMEHSATh AaBTOMATU3UPOBAHHbBIE
METO/bI pa3pabOTKH KOHCTPYKTOPCKOM
JOKyMEHTAIIH;

1oJI0MpaTh EMEHTHYIO 0a3y npu
pa3paboTKe NPUHIUIHATIBHBIX CXEeM
ANEKTPOHHBIX YCTPONCTB C Y4ETOM
TpeOOBaHUI TEXHUYECKOTO 3aaHNUs;
BBINOJIHATH HECTIOXKHbBIE PacyeThl
OCHOBHBIX TEXHUYECKUX MTOKa3zaTenen
MPOCTEUIINX MPOCKTUPYEMBIX
AJIEKTPOHHBIX MPUOOPOB U YCTPOUCTB;
MIPOBOAUTH aHAIU3 PabOTHI
pa3zpabaThIBaEMOI CXEMBbI
INEKTPUYECKON NPUHIUITHAIBHON
ANEKTPOHHBIX MPUOOPOB U YCTPOUCTB B
MporpaMMe CXeMOTEXHUYECKOTO
MOJIETTUPOBAHUS;

YUTATh MPUHIUITHATEHBIE CXEMBI
3JIEKTPOHHBIX YCTPOMCTB;

MIPOBOJIUTH KOHCTPYKTHUBHBIN aHAIIN3
3JICMEHTHOU 0a3bl;

BBIMOJIHATH PAacyeT KOHCTPYKTHUBHBIX
II0Ka3aTesel 3JEKTPOHHOIO yCTPOMCTBA;
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BBITIONHSThH PacyeT KOMIIOHOBOYHBIX
XapaKTePUCTHK 3JIEKTPOHHOTO
YCTpPOMCTBA;

BBIOMPATh CIIOCOOBI KPETIICHUS U
3alUThI IPOEKTUPYEMOT'O JIEKTPOHHOTO
YCTPOICTBA OT BIMUSHUS BHELITHUX
BO3JCHUCTBHH;




