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2. YCTaHOBHTB, YTO HACTOSILM NPUKa3 BCTymaeT B cuity ¢ 1 Mmapta 2026 r. u geficTByer
1o 1 mapra 2032 .
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I. O0mmue cBegennn

Pa3paboTka pain03/1eKTPOHHBIX CPEACTB PA3IMYHOrO (GYHKIIMOHATBHOTO
Ha3HaueHus Ha 6aze IIJIMC (mepeueHs cokparueHuil mpuBeeH B pasaene V 29.019
1po(ecCHOHAIBHOTO CTAHAPTA) U3IENHNA U MHKPOKOHTPOJLIEPOB

(HauMeHOBaHHe BU/A MPO(ECCHOHANILHOM AEATENLHOCTH) ()

Kpatkoe onucanue Buga npod)ecCHOHANBHOM AeATETBHOCTH

Obecnieyenne TpeOyeMbIX SKCIITyaTallHOHHO-TEXHUYECKUX XapaKTEPUCTHK PaJHO3IEKTPOHHbIX
CPeACTB pa3IMyYHOro HasHayeHus Ha 6asze IIJIMC u MuKpoKOHTpOIUIEpOB

['pynna 3ansTuit

2152 - HXEHEpDI-3JIeKTPOHUKH 2514 IIporpaMMuUCTBI IPUITOXKEHHU I
(xon OK3!) (HaumeHOBaHME) (xon OK3) (HauMeHOBaHuUE)

Otrecenue x o6nacTu npodeccHoHATBEHOM JAESATEILHOCTH

]
[ 29 | ITpou3BOACTBO 31EKTPOOOOPYIOBAHHUS, HNEKTPOHHOTO U ONITHYECKOTO 000PYI0BAHUS
(xox OITJI?) (HauMeHOBaHHe 00J1aCTH MPO(eCCHOHATBHON AEATENLHOCTH)




OTHeceHHe K BHIaM 3KOHOMHYECKOH IeATENHHOCTH

26.20 ITpou3BOACTBO KOMIBIOTEPOB U NepU(PEepUItHOr0 000PYIOBaAHHS

26.30 [Ipon3BoACTBO KOMMYHUKAIMOHHOTO 000PYAOBaHUS

26.40 [Tpon3BoACTBO OBITOBOI 3IEKTPOHUKHU

26.51 ITpon3BOACTBO HHCTPYMEHTOB M IPHUOOPOB /ISl H3MEPEHHUS, TECTUPOBAHUS U
HaBHTallMH

27.51 ITpon3BOACTBO OBITOBBIX NIEKTPHUECKUX TPHOOPOB

27.90 [Tpon3BoACTBO NPOYEro NMEKTPHIECKOT0 000PYIOBAHHUS

(xon OKBD/I%) (HauMeHOBaHUE BU/Ia SIKOHOMHUYECKOM ACATCILHOCTH)
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II1. XapakTepucTuka 00001eHHBIX TPYAOBBIX (yHKIHMH

3.1. O606menHast TpyaoBas GyHKUus

IIpoekTHpOBaHKE CTaHIAPTHBIX JIEMEHTOB LU(POBOIA

Hamveropame | "\OTHKH Ha OCHOBE IIUIUC u peanuzanus 6a30BbIX Kox | A YposeHb 5
YHIPaBJIAIOMIMX AITOPUTMOB Ha OCHOBE KBTH(HKALUHI
MUKPOKOHTPOJUIEPOB B

Bo3MoxxHEIe CXeMOTEXHHUK-IIPOTPAMMHCT

HauMeHOBaHuA | CxemotexHuk-nporpammuct III kareropuu

JIOJKHOCTEH,

npogeccwmii

pabounx

ITyta moctvxeHus Kaudukanuu

ObpasoBanue 1 | Briciuee o6pa3oBanue — Gakanaspuar

oOy4eHue

OneIT Jlst 1oImKHOCTH cXeMoTexXHUKa-Tiporpammucta III kareropun He MeHee mecTH

NPaKTHYECKOH | MECALIEB B IOJDKHOCTH CXEMOTEXHHKA-TIPOrpaMMHUCTa 0e3 KaTeropuu

paboThI

Ocobsre ITpoxoxnenne 00s3aTeNBHBIX MIPEIBAPUTENBHBIX U MEPHOIMIECKHX MEIUIIHHCKHAX

yCIOBHS ocMmotpos?

JIoTIycKa K [IpoxoxxaeHne 00ydeHus: MepaM II0KapHOH 6€30IIacHOCTH®

pabote ITpoxoxaenne oOydenns 1o OXpaHe TPyJAa U MPOBEPKH 3HAHHS TpeOOBaHMI
oXpaHbl Tpyaa®

Hpyrue -

XapaKTePUCTHKH

CrnpaBounas uHdopManus

HaumenoBanue Kox HanmeHoBaHMe Ha4aIbHOM TPYIIIIbL, HOJDKHOCTH, IIPOPECCHH HITH
JOKYMEHTa CIIEIHMANBHOCTH, HAIPABIICHHS TOATOTOBKH

OK3 2514 ITporpaMMHUCTBI IPHIOXKEHH I

EKC’ - HrxeHep-nporpaMMucT (IpOrpaMMHCT)

OKIIJITP® 201541 VIH)XeHep-IporpaMMHCT

Ilepeunn BO’ 11.03.03 KoHncTpynpoBanue B TEXHOJIOTHS SJIEKTPOHHBIX CPENCTB

3.1.1. TpynoBas pyHKuHA

Pewpa60TI(a OIIUCaHUuA CTaHJAPTHBIX JICMCHTOB

undposoii oruku Ha 6aze IJIVIC u peannzanus Vposers |
HaumenoBanue 6 - Kon | A/01.5 (momyposens) 5
a30BbIX YIPABISIOIINX aITOPUTMOB HA OCHOBE - R —
MHKPOKOHTPOJIJIEPOB [
Tpynossie C6op, nzyyenue u anaau3 MHGOPMALHMH O CYINECTBYIOIIMX BaPUAHTAX PealM3aIuu
JEHCTBUSA cra”gapTHoi nudpooi oruku Ha [TJIMC

C6op, u3yyenue u ananu3 MHGOPMAIMH O CYLIECTBYIOIIMX BapPUAHTAX pealn3alldu
6a30BBIX YIIPABJIAIOMAX AITOPUTMOB HA MUKPOKOHTPOJLIEPAX




Bri6op criocoba onucanus craHapTHOH MG poBoit Joruku B mpoekrte ITJINC
Beibop cmocoba peanusanmu  6a30BBIX YIPaBISIOIMIAX AITOPATMOB PabOTHI
MHUKPOKOHTPOJLIEPA
Paspabotka ommcanus npoekra IIJIUC, peammsyromero craHmaprHyio HUGpOBYIO
JIOTHKY
Pa3pabotrka nporpaMMHoro oOecrnedeHHss MHKPOKOHTPOJUIEPA, PEaM3YIOIIETO
6a30BbIe YIIPABISIOIINAE AJITOPUTMBI
Paspaborka onucanus cosganHoro mpoexra I[TJIMC, peanusyromero craHaapTHYIO
HA(PPOBYIO JIOTHKY
PaspaboTka ommcaHMs IPOrpaMMHOTO  OOecHEYeHHs MHKPOKOHTpPOJUIEpa,
peanu3yromero 6a30BbIe YIPaBISOIIHE AITOPUTMBI

Heobxonumple | PaGoTaTh ¢  KOHCTPYKTOPCKOM M TEXHOJOTHYECKOHM JOKyMEHTalMed Ha

yMEHHUS CYHIECTBYIOIME aHAJIOTH paspabarbiBaeMbIX IpoekToB Ha 6Oaze IIJIUC w
MHUKPOKOHTPOJIIEPOB
OcymecTBisaTs c60p M aHANINM3 UCXOAHBIX JAaHHBIX JUIS CO3JaHUA MpoeKTa Ha Gaze
ITJIMC 1 MUKPOKOHTPOIIEPOB
PaGoraTb B HHTErpHpPOBaHHHIX cpemax paspaborku mnpoekros IIJIMC nu
HUHTETPUPOBAHHBIX cpeax  pa3paboTKu IPOrPaMMHOTO obecrieyeHust
MHUKPOKOHTPOJLIEPOB
Bribupares onTHMalabHBIE CIIOCOOBI ONMHMCaHHA MpoekToB Ha 6asze IIJIMC u
MHKPOKOHTPOJUIEPOB HCXOJ M3 OIPaHUYEHHH HCHOIB3YeMBIX amlapaTHBIX H
IPOrpPaMMHBIX CPEJICTB
Pa3pabarbiBaTh JOKyMeHTaUMIO (ONMUCAHUs) HA CO3IaHHbBIE MPOEKTHI Ha 6ase ITJIMC
¥ MUKPOKOHTPOJUIEPOB

Heobxonumele | OCHOBEI 3]IEKTPOHUKH, OCHOBBI CXEMOTEXHHKH PaHO3JIEKTPOHHBIX CPEICTB

3HaHHUSA OCHOBBI NIPOTPAMMHPOBaHHS, S3BIKH IIPOrPAaMMHPOBAHHMS BBICOKOTO M HH3KOIO
YPOBH31, I3bIKH OIIMCAHUS alllapaTHBIX CPEJICTB
Tpebosanus ECKJl, ECIIJI, rocymapcTBEeHHBIX BOEHHEBIX, HAI[MOHAILHBIX U
OTPACJIEBBIX CTaHJApTOB, TEXHUYECKHX YCIOBHH B 00NACTH 9JIEKTPOHHKH U
IPOrPaMMHUPOBAHUS
ba3oBble cnoco6pl OMHCAHHS IPOEKTOB, PEATHU3YIOMINX CTaHIAPTHYIO IHPPOBYIO
JIOTHKY
OrpanuueHus:  UCHONB3YeMBIX  apXHTeKTyp u  cemeiicte [UIMC u
MHKPOKOHTPOJIIEPOB, BO3MOXKHOCTH MHTETPUPOBAHHEIX CPeXl pa3paboTKu
DJIEKTPOHHBIE CIIPABOYHBIE CUCTEMBI H OMOTHOTEKH: HANMEHOBAHMSI, BOSMOXHOCTH,
IpaBHJIa ¥ MOPSIOK paboThI B HUX
ITopsinox u mpaBuia paboTEl ¢ MPOrpaMMHOM, TEXHHYECKOM M TEXHOJIOTHYECKOM
JOKyMEHTalMeH, HEoOXOQUMbIe Ui TMOATOTOBKM KOMILIEKTAa JOKYMEHTAllMH Ha
pa3paboTaHHBIA TPOEKT
TpeboBanus oxpaHel TpyAa, MOXAPHOM, IMPOMBIIUIEHHON, 3KOJIOTMYECKOH
6€30IaCHOCTH U 3JIEKTPOOE30IaCHOCTH

Jlpyrue -

XapaKTEpUCTUKU

3.1.2. TpynoBast pyHKuun

HaunmenoBanue

DyHKLUMOHATIFHOE MOJIEIMPOBAaHHE BAPHAHTOB

i YpoBeHb
OIIHCaHUs U CUMHTE3 IIPOCKTA TU(PPOBOH JIOTHKHA
1§0]15%(® y b 6 6 Kox | A/02.5 | (nomyposens) | 5
, @ TAKKE MOICITHPOBAHHAEC PAOOTHI 0A30BBIX KBATH d)I/IKaHI/II/I

YHIPABEAIOMINX &JITOPUTMOB MUKPOKOHTPOJIJICPOB




Tpynossie
JeAcTBUSA

QyHKUHMOHAJIBHOE  MOJENIHpOBaHHE  pa3pabOTaHHBIX BAPHAHTOB  ONHCAHMS
cTaHJapTHO#H Jornku Ha 6aze [IJINC

QyHKIHMOHAIBHOE MOJEIMPOBaHHE PabOTHI 0a30BBIX YIPABJIAIOMIUX aITOPUTMOB
MHKPOKOHTPOJUIEPOB

Jlormueckuii cuHTe3 mpoekta mugpoBoil noruku [IJIMC u cuHTE3 OTHENBHBIX
MOJYyJIEH MpOeKTa

CuHTE3 OT/IENBbHBIX MOAYJIEH MPOeKTa MUKPOKOHTPOJUIEPa

AHanu3 peanuzyeMocTH pa3pabOTaHHOIO MPOEKTa M OTAENILHBIX MOJYJIEH ¢ yIeTOM
OTPaHUYEHHMM HCIIOJIb3YEMBIX apXuTeKTyp H ceMercTB IIJIMC n MmuxpoxoHTpOIUTEpoB

Pa3paborka omucanms co3manHoro mnpoekta [IJIMC (6Ga30BBIX yHIpaBIISIONIMX
JITOPAUTMOB MUKPOKOHTPOJLIEPA)

Heobxomumeie
YMEHHS

PaboTtaTte B MHTErpHpOBAHHBIX CpeflaX pa3pabdOTKH HPOrpaMMHOro oOecIedeHus
[TIJINC 1 MUKpOKOHTPOJUIEPOB

OcymectBnatk ¢yHKIHOHANEHOE MopenupoBanue mnpoekToB ITJIMC (6a3oBbIx
YIPaBJSIIOIMX ~ ITOPUTMOB  MHKPOKOHTPOJUIEPOB) € HCIOJIb30BaHHEM
MHTETPUPOBAHHBIX CpeJl pa3paboTKu

OcCymecTBIATh aHANIN3 PEAIR3yEMOCTH NIPOSKTOB Ha BHIOPAHHBIX apXUTEKTYPE WU
cemeiictee IIJIMC u MUKpOKOHTpOILIEPOB

OcymecTBisAT MOHCK B 3JIEKTPOHHOM apXWBe CIPABOYHONH HH(OPMALUH,
KOHCTPYKTOPCKHX M TEXHOJOTHYECKHUX TOKYMEHTOB

HpOCManI/IBaTB AOKYMEHTEI U UX PEKBU3UTEI B 2JICKTPOHHOM apXHBC

PaspabareBate onucanue co3gaHHbeIX mpoekToB [TJIMC (6a30BBIX yHpaBIsSioOmuX
JITOPUTMOB MHKPOKOHTPOJIJIEPOB)

Heob6xonumeie
3HAHUSA

OCHOBBI IJICKTPOHHUKH, OCHOBBI CXEMOTCXHHUKH PAIHO3JICKTPOHHBIX CPECICTB

OCHOBBI IIporpaMMHUpOBaHus, SA3BIKH IIPOIrpaMMHPOBaHHsl BBICOKOTO M HHU3KOI'O
YPOBH:, A3BIKH OIIUCAHUA allllapaTHBIX CPCICTB

TpeboBanus ECK]I, ECIIJl, rocymapcTBEHHBIX BOEHHEIX, HAIMOHAIBLHBIX U
OTpAacleBbIX CTaHAAPTOB, TEXHMYECKUX YCJIOBHH B OOJNIACTH DJJIEKTPOHMKH M
IpPOrpaMMHPOBAHHS

ba3zoBbie cmoco6bl ONHMCaHUS NMPOEKTOB, PEATH3YIOINX CTAHAAPTHYIO HUPPOBYIO
JIOTUKY

ba3oBbie ynpasisonye alrOpuTMBI MEKPOKOHTPOJUIEPOB

OrpaHnyeHHss  UCHONB3YeMbIX  apXuTekTyp Hu  cemeiicts [IJIMC wu
MHKPOKOHTPOJIJIEPOB, BO3MOXKHOCTH MHTETPUPOBAHHEIX Cpell pa3paboTKu

BJICKTpOHHHC CIIPaAaBOYHBIC CUCTCMBI U OuOIHOoTEKH: HAaWMMCHOBAHHUA, BO3SMOXXHOCTH,
IIpaBHJIa U NOPAOK paﬁoTH B HUX

Ilopsinok m mpaBmia paGoThl C MPOrPaMMHOM, TEXHHYECKOH M TEXHOJIOIHYECKOM
JNOKyMEHTauueH, HeoOXoAuMble Ul IOATOTOBKH KOMIUIEKTAa JOKYMEHTAIlMM Ha
paspaboranuslii npoekt [IJIMC

TpeboBanus oxpaHsl TpyZda, HOXAapHOH, MNPOMBIIUIEHHON, DKOJOIMYECKO
6€3011aCHOCTH U AJIEKTPOOE30MacCHOCTH

Hpyrue
XapaKTCpUCTHKH

3.1.3. TpynoBasi pyHKkuun

Peanuzanus u ananm3 xapakTepUCTHK Yposerb
Hanmenosanue 1ipoekToB [IJIMC 1 MUKPOKOHTPOJIIIEPOB Kon | A/03.5 (monypose) 5
KBaTHpUKAUH
Tpynoseie Peanuszanus paspaboranHoro mpoekra mudpopoii soruku Ha [IJIMC u 6a3oBbIX
JIeHCTBUA YIPaBISIOMKX JITOPUTMOB MUKPOKOHTpOJIIEpa




AHanmu3 XapaKTEPUCTUK IIPOEKTa: HCIOJB3yeMEBIE pecypehl, IoTpebisgemas
MOILTHOCTH, BPEMEHHBIE 3a/IEPHKKHA
CpaBHeHHe pe3ylbTaTOB aHalIM3a IpoekTa NpH ero peammsaumud Ha IIJIMUC nu
MHUKPOKOHTPOJIEpaX pasInuHOM apXUTEKTYPBI
Paspabotka onucanus co3gansoro npoekta ITJINC u MukpokoHTposuiepa
Heobxoaumele | PaboTaTe B MHTErpHpOBaHHBIX Cpelax pa3paGOTKH IIPOrpaMMHOrO 00ecIedeHHs
YMEHUS TTJIMC 1 MEKPOKOHTPOJUIEPOB
Ocymectpiare  peammszanuio  npoekroB  IIJIMC u  MHKpOKOHTPOIUIEPOB ¢
HCIOJIb30BAHUEM UHTETPUPOBAHHBIX Cpell pa3paboTKH
OcywiecTBIATh aHAIN3 XapaKTEPUCTUK MPOEKTa Ha BBHIOPAHHBIX apXHTEKTYPE HIIH
cemeiicte IIJIMC u MukpokoHTpoILIepa
OcylecTBiarh HOUCK B 3JIEKTPOHHOM apXHBe CIPaBOYHOM HH(popMaluu,
KOHCTPYKTOPCKUX U TEXHOJIOTMYECKUX IOKYMEHTOB
ITpocmatpuBats goxkyMeHTanuio 1o npoekty [IJIMC u MUKpOKOHTpOJLIEpa H HCKATE
€€ PEeKBU3UTHI B 3JIEKTPOHHOM apXHBe
Pa3pabarbiBaTh onucanue co3ganHbIX npoektos [IJIUC
Heob6xomumele | OCHOBBI 37IEKTPOHUKH, OCHOBBI CXEMOTEXHHUKH PATAHO3IIEKTPOHHBIX CPEJCTB
3HaHUSA OcCHOBBI NpPOrpaMMHpPOBAHHUS, SA3bIKH MPOTPAMMHPOBAHHS BEICOKOTO M HH3KOIO
YPOBHS, SI3bIKH ONIMCAHHS alnapaTypbl
TpeboBanus ECK]I], ECIIJ], rocymapcTBEHHBIX BOEHHBIX, HALHOHAIBHBIX U
OTpacleBbIX CTaHAApPTOB, TEXHHYECKUX YCIOBHH B 00JacTH DJIEKTPOHMKH U
MPOrpaMMHAPOBAHHS
basoBrie cnocoObl onmcanma mnpoektoB [IJIMC, peanusyommx CTaHIapTHYIO
HU(QPOBYIO JIOTHKY
ba3oBble ynpaBisioye aJropuTMbl MUKPOKOHTPOJIIEPOB
OrpanvueHHs  HCHIOJB3YyeMBIX  apxXUTeKTyp ©  cemeiicte IIJIMC #u
MHKPOKOHTPOJLIIEPOB, BO3MOXXHOCTH HHTEIPUPOBAHHEIX Cpel pa3pabOTKH
DNEeKTpOHHBIE CIIPABOYHbIE CUCTEMBI M OHOTHOTEKH: HAUMEHOBAHMS, BO3SMOXHOCTH,
IpaBUJIa ¥ TOPATOK pabOTHI B HUX
Ilopsimox u npaBuia paboOTHl C NMPOrpaMMHOM, TEXHHYECKOM M TEXHOIOIMYECKOH
JOKyMEHTalMer, HeoOXOoMuMbIe Ul IMOJTrOTOBKM KOMIUIEKTa JOKYMEHTAIIMH Ha
paspaborannbii npoexT [TJIMC u MuxkpokoHTpoiepa
TpeboBanust oxpaHbl TpyJda, IOXapHOH, NPOMEIIUIEHHON, 3KOJIOTHYECKOH
0€3011aCHOCTH U JIEKTPOOE30MaCHOCTH
Hpyrue -
XapaKTePUCTUKH
3.1.4. TpynoBas ¢pyuxkumns
Ortnaaxa npoekta nudpoBoii TOruku Ha 6ase i
Hamveroparme | OTIANOUHBIX IIaT TJINC, otnaaxa 6a30BBIX Kox | AJO4.5 (H:Hf;;’:::;m) s
JITOPUTMOB Ha 6a3e 0TJIaJ09HbIX AT S S
MHKpOKOHTpOIIEpOB
Tpynossie @®opmupopanue (aiina KOHQHUIypaUnl naMaTH npoekTta nudposoi noruku IITUC
JeicTBUs PazpaboTka Ha ocHOBe 0a30BBIX QITOPUTMOB MPOrPaMMHOIO OOecHedeHHs

MHKPOKOHTpOJLIEpa

Ortnagxa npoexra [TJIMC 1 MUKpOKOHTpOIIIEpa Ha OTIaJO4HBIX IIJIaTax

BrisBnenyre omubOK B IpOorpaMMHOM KOJ€ U IPOBEPKa BEHINOJHEHHs TPeOOBaHUI
TEXHUYECKOH IOKYMEHTAIUN

Jopabotka npoekra [1JINC u MUKpOKOHTpOJUIEpa MO pe3ysIbTaTaM OTIa ki
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Pa3pabotka onucanns npoekra [IJIMC 1 MuxpokoHTpoOILUIEpa

Heobxomumble | PaboTats B MHTErpUpOBaHHBIX cpelax pa3pabOTKH IIPOrpaMMHOr0 obecreueHus

YMEHUSA ITJIMC u MEKPOKOHTPOJUIEPOB
OcymectBiare peammsanmo npoektoB I[IJIMC u mporpammsoro obecrnedeHus
MHKPOKOHTPOJUIEPOB C UCIOJIb30BAHUEM Cpell pa3paboTKu
OcyiecTBIATE aHAIM3 XapaKTEPUCTHUK HMPOEKTa HA BBHIOPAHHBIX apXMTEKTYPE HIIH
cemerictBe I1JIMC n MukpokoHTpOIIepoB
IIponsBomute nopabotky mpoekra IIVIMC m MuHKpokoHTpoUlepa 1o pe3yiabTraTam
OTJIAKH
OcymecTBiIaTh HOMCK B 3JIEKTPOHHOM apXHMBE CHPAaBOYHOM wuH(pOpMalMH,
KOHCTPYKTOPCKHMX ¥ TEXHOJIOTHYECKHUX TOKYMEHTOB
ITpocmarpuBats qoxymenTauuio 1o npoexty IIJIMC u MEKpOKOHTpOILIEpa M CKATH
€€ PEKBH3HUTHI B JJIEKTPOHHOM apXHBE
PaspabatbiBaTh onmcanue cO3JaHHBIX TPOEKTOB

HeoOxomumele | OCHOBBI 3/IEKTPOHUKH, OCHOBBI CXeMOTEXHHUKH PaIMO3JIEKTPOHHBIX CPEACTB

3HaHHUA OCHOBBI NPOrPaMMHPOBAHUS, S3bIKM NPOTPAMMHMPOBAHMS BBEICOKOTO M HH3KOTO
YPOBHS, SI3bIKH OITUCAHUS anmnapaTypbl
Tpebosanus ECKJI, ECIIJ], rocymapcTBEHHBIX BOEHHBIX, HAIMOHAIBGHBIX |
OTPaclE€BLIX CTAHAAPTOB, TEXHHYECKUX YCIOBHH B OOJIACTH DIIEKTPOHMKH U
IPOrpaMMHUPOBaHHS
basosrie Metonel ominagku npoekToB IIJIMC W  MHKPOKOHTPOUIEPOB M HX
0COOEHHOCTH
OrpaHuM4eHHs  HMCHONB3YEMBIX  apxutektyp u  cemeiicte [IJIMC wu
MHKPOKOHTPOJUIEPOB, BO3MOXKHOCTY HHTETPHPOBAHHBIX CPEl pa3pabOTKH
DIIEKTPOHHBIE CTIPABOYHBIE CHCTEMBI I OUOIMOTEKH: HANMEHOBAHHMSI, BO3MOXHOCTH,
IIpaBHJIa U MOPSAOK pabOTHI B HUX
IMopsinok u mpaBmwiia paGoOTBI C MPOrPaMMHOM, TEXHHYECKOH M TEXHOJIOIMYECKOH
JAOKYMEHTalMeH, HeoOXoAuMbIe IJIs MOATOTOBKM KOMIUIEKTA IOKYMEHTAlMH Ha
paspabortannsii npoekt I1IJINC
TpeboBanus oxpaHbl Tpylda, TWOXApHOM, IPOMBIIUIEHHOH, 3KOJOTHYECKOM
6€301acCHOCTH U ANIEKTPOOE30MaCHOCTH

Jpyrue -

XapaKTepUCTHKH

3.2. O600mennan TpyaoBasi GpyHKIUHUsE
T IIpoexTrpoBaHHE PaHO3NEKTPOHHBIX K B Vpobes .
cpeacts Ha ocHoBe ITJIMC A KBATH(HKALHH

Bo3mosxHEbIe CxemotexHuk-nporpammuct I kareropun

HauMEHOBaHUS

JOIDKHOCTEH,

npodeccuit

pabounx

Ilytu noctmxenus KBamupuKaIuu

O6pazoBanue u
oOydeHHe

Briciee o6pazoBanme — GakagaBpuar
WA
Beiciiee o6pazoBaHue — MarucTparypa, CieliaJIuTeT
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OnsbIT He menee oHOrO roja cxeMoTexHuKoM-niporpammuctoM III kareropuu npu

IPAaKTUYECKOH | HAJIMYMH BHICIIEro 00pa3oBaHus — OaKajaBpHar

paboThI

Ocobnie [Ipoxoxnenne 00s3aTeNbHBIX IPEABAPUTENBHBIX U MIEPHOHYECKAX MEIULMHCKIX

YCJIOBHS OCMOTpPOB '

JIOTIyCKa K IIpoxoxnenue o6ydeHHuss MEpaM II0XKapHO# 6€30I1aCHOCTH

pabote ITpoxoxnenne o6yueHus 0 OXpaHe TpyJa H IPOBEPKH 3HAHUSA TpeOOBaHHIA
OXpaHBbI TpyJa

Hpyrue -

XapaKTePUCTHKH

CrnpaBounas uHpopmarus

HanmenoBanue Kox HavmenoBanue HavabHOM I'PYNIIBL, JODKHOCTH, IPOPECCHH HITH
JOKYMEHTa CIELMAIBHOCTH, HAIIPABJICHHS 110 IrOTOBKH
OK3 2152 HHxeHephl-31eKTPOHUKH
EKC - WHxeHep-KOHCTPYKTOP-CXEMOTEXHHUK
OKIIATP 201527 HHXeHep-KOHCTPYKTOP-CXEMOTEXHHK
Ilepeunn BO 11.03.03 KoHcTpynpoBaHHe U TEXHOJIOTHS 3EKTPOHHBIX CPEJICTB
11.04.03 KoHCTpynpoBaHHE U TEXHOJIOTHS 3JIEKTPOHHBIX CPEICTB
11.05.01 PanguosnekTpoHHEIE CHCTEMBI H KOMITIEKCHI
3.2.1 TpynoBas ¢pynkuus
Pa3paboTka onucanus GpyHKIMOHAIBHEIX VpoBeHs
HaumenoBanue Y3710B PaJHO3JIEKTPOHHBIX CPEACTB Ha Kon | B/01.6 (monypoBeHs) 6
6asze TIJTUC KBaTH(pHKAIH
Tpynoseie C6op, uzydyenne u aHanu3 HHGOPMAIMH O CYHIECTBYIOIIMX BapUAHTAaX pealH3allui
JeHCTBUSA (GYHKIMOHAIBHBIX Y3JI0B PaIHO3JIEKTPOHHBIX cpeacts Ha [TJIUC
AHali3 M yTOYHEHHE TeXHHYECKOTro 3alaHus Ha paspabotky npoekra [TJIUC
Bribop apxutextypsl u cemeiictBa [IJIMC Ha ocHOBe TpeGoBaHMII TEXHHYECKOTO
3a/laHus
Bri6op ciocoba onmcanus npoekra [IJTUC
Pa3paborka onucanus npoekra [TJIAC
PazpaboTka gokyMeHTalMH (ONMcaHus) Ha Co3/laHHoe onucanne npoekra IIJIMC
Heobxomumble | PaGoTaTh ¢  KOHCTPYKTOPCKOM M TEXHOJIOTHYECKOM JOKyMeHTamued Ha
yMEHUs CYLIECTBYIOLME aHAIOIH pa3pabaTeiBaeMbIx mpoekToB ITJIMC
OcymecTBiaTh cO0p ¥ aHANU3 UCXOJHBIX IAHHBIX JUTs co3xanus npoekra [TJIMC
PaboTaTh B MHTErpupoBaHHBIX cpenax paszpaborku [1IJIMC
Bribupates ontuManeHble crmocoObl onmcands IpoektoB IUIMC wmcxoms u3
OrpaHHYEHHH MCIIOJIb3YEMBIX allapaTHBIX U MPOrPAMMHBIX CPEICTB
Co3pgaBats onucanus npoektos [TJIMC
[IpocMaTpuBaTh JOKYMEHTALHIO IO IPOEKTY U UCKATh €€ PEKBU3HUTHI B 2JIEKTPOHHOM
apxuBe
Pa3pabaTbsiBaTh onucanus co3anHbIX npoekros ITJIMC
HeoOxomumele | OCHOBBI IPOTPaMMMpPOBAHUS, S3BIKH MPOrPaAMMHUPOBAHHS BBICOKOTO M HH3KOTO
3HaHUS YPOBHS, SI3bIKH OIIMCaHUA allllapaTHBIX cpeAcTB, OCHOBBI [[OC

OcHOBBI NICKTPOHHUKH, OCHOBBI CXEMOTEXHUKU PaJHUO3JICKTPOHHBIX CPEACTB

TpeboBanus ECK]], ECIIJ], rocyaapcTBEHHBIX BOEHHBIX, HAIMOHAIBHBIX M
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OTpaclIeBBIX CTaHJAPTOB, TEXHHYECKHX YCIOBHHA B 00JaCTH JIEKTPOHHKH U
IpPOrpaMMHUPOBAHHUS

bazosele cnocobsr ommcanus npoexktoB [IJIMC, peanmu3ylomux OCHOBHEIE
(GYHKIMOHATHHBIE MOXYJTH DJIEKTPOHHO#M anmapaTrypsl

Orpanudenns HCIONB3yeEMBIX apXHTEKTYp B ceMeicTB [IJIVIC 1 BO3MOXKHOCTH Cpef
pa3paboTku

ONEKTPOHHBIE CIIPABOYHBIE CUCTEMBI 1 OMOIHOTEKN: HAMMEHOBAHMSL, BO3MOXXHOCTH,
IIpaBIJIa U MIOPAAOK pabOTHI B HUX

Iopsnok u mpaBuna paboThl ¢ MPOrpaMMHOM, TEXHHYECKOM H TEXHOJIOTHYECKOM
JOKyMeHTaluel, HeoOXoIUMble Uil HOATOTOBKA KOMIUIEKTA JOKYMEHTAlM¥ Ha
pazpaborannslii npoekt [IJINC

[IpuxnanHeie KOMIIBIOTEPHBIE MPOTPAMMBl OpraHH3allil COBMECTHOM pa3paboTku,
YIIPaBIEHHsI BEPCUSIMHU U aBTOMaTU3MupoBaHHO#U cOopku mpoekta [TJIMUC, moarorosku
OIMCaHHs IPOEKTA U CONPOBOAMTENLHOM JOKyMeHTanuu Ha npoekt [TJIMC

TpeboBanus oXpaHbl TpyJla, IIOXKapHOW, HPOMBIIUIEHHOH, 3KOJIOTHYECKOM
0€30MacCHOCTH U 3JIeKTPOOe30MacHOCTH

Hpyrue
XAPAKTCPUCTUKHA

3.2.2. TpynoBas pyHKIHSA

ODyHKIMOHAJIBHOE MOAETMPOBaHHE Pa3paboTaHHBIX VposeHs fm
HavMeHoBaHKe | BApUAHTOB OMHCAHUS QYHKIIHOHAIIBHBIX Y3JI0B Kon  B/02.6 (momyposenn) | 6
PagHO3JIEKTPOHHBIX cpeAcTB B cuHTe3 npoekra [IJINC KBATH(HKALHY

Tpynossie
NelcTBUA

@yHKUMOHAIILHOE  MOAECIHPOBAaHHE  pa3pabOTaHHBIX  BapHAHTOB  OIMCAHHS
(YHKIMOHAIBHBIX Y3JI0B PAIMO3JIEKTPOHHEIX CpeacTB Ha 6ase [TJIMC

Jlornyeckuii cunte3 npoekra IIJIVC u cuHTE3 OTACNBHBIX MOAYJICH IPOEKTa
AHanu3 peaju3yeMOCTH pa3pabOTaHHOTO IIPOEKTa U €ro OTAEIbHBIX MOAYJIEH C
Y4E€TOM OrpaHHYEHUH MCIIOJIB3YEMBIX apXUTEeKTyp u cemeiicts ITJIMC

Paspabotka onucanus coznannoro npoekra [TJIUC

Heo6xoaumele
yMeHUs

PabotaTh B MHTErpupoBaHHBIX cpefax pazpadotku IIJIUC

OcymectBiaTh  (yHKIMOHaJBHOE  MojeiupoBanwe npoekros ILNIUC ¢
HCIIOJIB30BAaHUEM CpeJl pa3paboTKu

OcyLIecTBIATh aHAJIM3 PEATH3yEMOCTH HPOSKTOB Ha BHIOPAHHBIX apXUTEKTYpE HIIH
cemeiictae [1TJIUC

OcymecTBIsITh KOMIIJIEKCHYIO OIIEHKY IapameTpoB mpoektos [TJIUC

OcymiecTBIATh TOMCK B 3JICKTPOHHOM apXMBE CHPABOYHOM MH(pOpManmy,
KOHCTPYKTOPCKUX U TEXHOJIOTHYECKUX JOKYMEHTOB

ITpocmaTpuBate nokymeHTanuio no mpoekry ITJIMC u uckath ee peKBH3UTHI B
3JIEKTPOHHOM apXHBE

Pa3pabatbiBaTh onrcanue co3gadHbIx npoekTos [TJINC

Heobxonumbie
3HAHUS

OCHOBBI NIPOrpaMMHPOBAHUS, SI3BIKA IMPOTPAMMHPOBAHHSA BHICOKOTO M HHM3KOIO
YPOBH3, A3BIKH OIIMCAHUS allllapaTHBIX cpeactB, oCHOBEI I]OC

OCHOBBI SJICKTPOHHKH, OCHOBbI CXCMOTCXHHUKH PAJUOIICKTPOHHBIX CPEACTB

Tpebopanus ECKJI, ECIIJI, rocyaapcTBEHHBIX BOEHHBIX, HAIMOHAIBHBIX U
OTPac/IeBBIX CTaHJAPTOB, TEXHUYECKHX YCIOBHHA B 00JacTH 3JIEKTPOHHKH H
MIPOrpaMMHUPOBAHHMS

basoBeie cmoco6bl onmcanus 1poektoB IIJIMC, peamusyrommx OCHOBHBIE
(G YHKIMOHAIBHBIE Y3JIbI PaHO3JICKTPOHHBIX CPEJICTB

OrpaHuYeHHs HCIIOJIB3YEMBIX apXuTeKTyp H cemeiicTB IIJIUC u Bo3MOXKHOCTH cpen
pa3paboTKu
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ONeKTPOHHBIE CIPaBOYHBIE CHCTEMBI M OHOJIMOTEKH: HAMMEHOBAHHUS, BO3MOXKHOCTH,
IpaBIJIa H IOPSAOK pabOTHI B HUX

ITopsnok u mpaBuna paGoThl ¢ MPOrPaMMHOM, TEXHUYECKOH M TEXHOJOTHYECKOMN
JOKyMEHTalMel, Heo6XoAUMble Ui MOATOTOBKH KOMIUIEKTa JOKYMEHTAIMM Ha
paspabotannsii npoexrt [IJIUC

IIprknagHble KOMIIBIOTEPHBIC IPOrpaMMBI OpraHH3allid COBMECTHOM pa3paboTkKw,
yIPpaBIEHHs BEPCUSIMHU U aBTOMAaTU3HpoBaHHOU c6opku nipoekrta [TJIMC, moaroroBku
ONHMCAHUs IIPOEKTa U CONPOBOAMTEILHOM JoKyMeHTanuu Ha npoekt [1JINC

TpeGoBanuss oxpaHbl Tpyla, IIOKApHOW, MPOMBIIUIEHHOH, 3KOJIOrHYECKOM
0€30IacHOCTH M JIEKTPOOE30IacHOCTH

Jpyrue
XapaKTEPUCTUKU

3.2.3. Tpynosasa pyHKUHS

Haumenosanue

Peanusanus nmpoekta u ananus VYposens

xapaktepuctuk npoekta [IJTUC Kox | B/03.6 (mozypoBeH) 6
KBaTH(UKALAH

TpynoBsie
neicTBUs

Peammsanus otaenbHBIX Moayneit pa3paOoTaHHOTO MPOEKTa W BCEro IPOEKTa Ha
CIIOJKHBIX TPOrPaMMHPYEMBIX JIOTHYECKHX YCTPOHCTBaX M IPOrPaMMHPYEMEIX
T10JIb30BaTENIEM BEHTIIIBHBIX MaTpUIaxX

Ananu3 XxapakTEpHCTHK IIPOEKTa: MCIONBb3yeMbIe pecypehl, IOTpebisemast
MOIITHOCTH, BPEMEHHBIE 3aJIEPKKH

CpaBHeHHE pe3ynbTaTOB aHalM3a IpoekTa NpH ero peamusauud Ha [TJIMC
Pa3/InYHOM apXUTEKTYphI

Pazpabotka onucanus cozmannoro npoekra [1JIUC

Heob6xoaumele
yMEHHS

PabGoTatk B MHTErpupoBaHHBIX cpefax pazpadotku [IJIUC

OcymectBiath peanu3anuio npoektoB [JINC ¢ ucrons3zoBauneM cpea pa3paboTKu
Ha BbIOpaHHBIX apxurekType wumH cemeiictee [IJIMC, Bximoyas CIIOXHbBIE
IIPOrpaMMHUpPYEMBIE JIOTHYECKHE YCTPOMCTBA U MPOrpaMMHUpPYEMBIE MOJIB30BATEIEM
BEHTUJIHHBIE MATPHILIBI

OcyluecTBIATE aHANM3 XapaKTePHCTHK IPOEKTa Ha BBHIOPAHHBIX apXHTEKTYpe HIIH
cemeiictee IIJIMC, Brimto4as ciio’KHBIE IPOrpaMMHpyEMbIe JIOTHYECKHE YCTPOUCTBA
U IPOrpaMMHPYEMBIE T10JIb30BATENIEM BEHTHIIbHBIE MAaTPHIBI

OcyliecTBIAT ONTUMM3AIMIO IIPOEKTa II0J KOHKpeTHYI apxurektypy ILJIMC,
BKIIIOYAas  CIOXHBIE  IIPOrpaMMHpYEMBIE  JIOTHYECKHE  YCTPOMCTBA  H
IIPOrpaMMHUPYEMBIE N10JIb30BATENIEM BEHTHIILHBIE MAaTPHILBI

OcymecTBIATh IOMCK B OJJIEKTPOHHOM apXWBE CIPABOYHOM MH(POpMANMH,
KOHCTPYKTOPCKHX M TEXHOJIOTHYECKUX JOKYMEHTOB

IlpocmatpuBate nokyMenrtamuio mo npoekry ITJIMC u uckaTh ee PEKBHU3UTHI B
9JIEKTPOHHOM apXHBE

PazpabarbiBath onucanue co3ganHbIx npoekros [TJIMC

Heob6xoauMsie
3HAHUA

OCHOBBI TPOrpaMMHPOBAHUS, S3BIKH MPOTPAMMHPOBAHHS BBICOKOTO M HH3KOTO
YPOBHS, SI3BIKH ONIMCAHMS alnapaTHbIX cpeacTs, ocHOBHI [JOC

OCHOBBI 3JICKTPOHHKH, OCHOBBI CXCMOTCXHHUKH PAJUOIJIEKTPOHHBIX CPEACTB

TpeboBanus ECKJ, ECII/l, rocymapcTBEHHBIX BOEHHBIX, HAIlMOHAIBHBIX M
OTpacieBbIX CTaHAAPTOB, TEXHHYECKMX YCJIOBHH B 00JAacCTH DSIEKTPOHHKH M
IIPOrpaMMHUPOBAHHS

baszoBrle cnocoOpl omucanus 1npoektoB [IJIMC, peamusyromux OCHOBHEIE
(GYHKIMOHATBHBIE Y3JIbI PAAHOIEKTPOHHBIX CPEACTB

Apxurextyppl  IJIMC, BKIIOYas CJOXXHBIE TNPOrPaMMHUpPYEMEIE  JIOTHYECKHE
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YCTpOHCTBA M IPOrpaMMHpPyEMBIE TT0JIb30BaTeNIeM BEHTHIEHBIE MATPHIBI

Orpannuenus ucnonb3yeMblX apxuTekTyp u ceMeict [1IJIMC u Bo3moxxHOCTH cpent
pa3paboTKu

BHGKTpOHHLIe CIIPpaBOYHEBIC CUCTEMBI U OHONMMOTEKH: HauMCHOBAHWsA, BO3MO>KHOCTH,
IIpaBUJIa B NOPAJOK pa6OTLI B HUX

Ilopsimok u mpaBuia paboThl C MPOrpaMMHOM, TEXHHUYECKOH M TEXHOJIOTHMYECKOM
JIOKyMEHTanued, HeoOXoAuMble Ui TOATOTOBKM KOMIUIEKTAa IOKYMEHTAllMH Ha
pa3paboranusii npoekt [IJIUC

[IpuxnagHble KOMIBIOTEPHBIE IIPOIPaMMBbl OPraHU3AlUN COBMECTHOH pa3pabOoTKH,
ylipaBJIEHUs BEPCUSIMH B aBTOMaTH3upoBaHHo# c6opku npoekta [IJIMC, noarorosku
ONMCAHMS IPOEKTA M CONPOBOAUTENBHON AokyMeHTanuu Ha mpoekt [1IJINC

TpeboBanusi oxpaHbl TpyJda, MNOXAPHOHW, TMPOMBIIUICHHON, 93KOJIOTHYECKOM
6e30MacHOCTH U 3JEKTPOOE30MaCHOCTH

Hpyrue
XapaKTEePUCTUKHU

3.2.4. TpynoBasi pyHKuust

®dopmupoBanue ¢aiina KOHPUTypauH, YpogeHb
HaumeHoBanue anmnapartHas OTJa/(Ka IPOeKTa C Kon | B/04.6 (moxyposeHs) 6
IpHMEHeHNeM oTiianousbixX miat [IJIMC KBATHUKALHH
TpynoBsie ®opmupoBanue (paiina konurypanun namsatu npoekra [TJIMC
JEHCTBUSA Ortnaaka npoekra I[IJIMC Ha oTnano4Hoii miare
Pazpabotka onucanus npoexra [IJINC
Heo6xomumele | PaGotaTh B MHTErpupoBaHHBIX cpenax paspaborku ITJINC
yMEHHUS OcymecTBiaTs peamn3auuto npoekros [IJIMC ¢ ucnonb3oBanuem cpe pa3spadoTKu
OcyIecTBIIATh aHAIN3 XapaKTEPUCTHK NMPOEKTa Ha BHIOPAHHBIX apXUTEKTYpE WU
cemeiictee [IJIMC
OcCyIecTBIATh ONTHMHU3ALMIO IPOEKTA MO KOHKpeTHYIO apxutektypy I1JIUC
IIponsBomute npopabotky mpoexta IIJIMC mno pe3synsTaraM  HCHBITAHHI
paiuodIEKTPOHHOTO CPEICTBA
OcymecTBIATh IIOMCK B DJIEKTPOHHOM apxXHMBe CIPAaBOYHON HH(POPMALHH,
KOHCTPYKTOPCKHX U TEXHOJOTMYECKHUX TOKYMEHTOB
IIpocmarpuBath pokymeHranuio 1mo npoekty IIJIMC u uckath ee peKBH3UTHI B
JJIEKTPOHHOM apXUBe
Pa3pabatbiBaTh onucanue co3aanHbix mpoektos [IJIUC
Heobxomumble | OCHOBBI IPOTrpaMMHPOBAHUS, S3BIKA MPOTPAMMHPOBAHHS BBICOKOTO M HH3KOIO
3HAHUA YPOBHSI, SI3BIKH OIMCAHUA aNapaTHBIX CPeACTB, 0ocHOBEI [JOC

OCHOBBI IJICKTPOHHKH, OCHOBbI CXEMOTEXHHKH PATUOIICKTPOHHBIX CPEACTB

TpeboBanus ECKJI, ECIIJ], rocynapcTBEeHHBIX BOEHHBIX, HAIMOHAIBHBIX H
OTPacCi€eBBIX CTAaHAAPTOB, TEXHHUYECKHX YCIOBHH B 00JacTH DJIEKTPOHHKH U
IPOrpaMMHUPOBaHHS

basoBsie MeToas! oTnaaxu npoektos [IJIMC

Orpanu4eHus HCIIONB3YEMBIX apXUTeKTyp U ceMeiicTB IIJIMC 1 BO3MOXKHOCTH cpex
pa3paboTKu

Meronpl ontumu3anuu 11poekToB [IJIMC ucxons U3 BO3MOXKHOCTEH HCHONIB3YeMO
apXHUTEKTYpbI

ONEKTPOHHBIE CIIPABOYHBIE CUCTEMBI U ONOIMOTEKH: HANMEHOBAHHUSI, BO3MOXKHOCTH,
IpaBHiIa U MOPSJOK pabOTHI B HUX

ITopsiiok 1 mpaBmina paGOTHI ¢ MPOTrPaMMHOM, TEXHHYECKOM M TEXHOJIOTHYECKOM
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JOKyMEHTalMeH, HeoOXoA¥MBble OIS MOATOTOBKH KOMIUIEKTa JOKYMEHTAUMH Ha
paspaboTannsii npoext [1JIUC

IlpuknanHbpie KOMIIBIOTEPHBIE IPOrPaMMbl OpraHHU3allid COBMECTHOM pa3paboTKH,
yIIpaBJIE€HUs BEPCUSAMH H aBTOMaTH3HpOBaHHOM cOopku nmpoekta [IJIUC, moaroroBku
OIMCaHMS IPOEKTA U CONPOBOAUTENLHON JOKyMeHTaluu Ha nmpoekt I1IJIUC

TpeboBanus oxpaHbl TpyJda, MOXApHOW, NPOMBINUIEHHON, 3KOJIOTMYECKOMH
6€30I1aCHOCTH H 3JIEKTPOOE30macHOCTH

Tipyrue
XapaKTepI/ICTI/IKI/I

3.2.5. TpynoBasi pyHKuus

HanmeHnoBanne

Pa3pabotka onucanus npoekta ITJIUC Yposenb
Koxn | B/05.6 (moaypoBeHs) 6

KBAIH(HMKALMU

Tpynossie
JEeUCTBUA

Pa3pabotka onmcanus npoexra [IJIMC st TeXHUYECKOTO NPEIOKEHUS

Pa3spabotka onucanus npoexta [IJIMC mis acku3Horo mpoekrta

Pa3pa6otka onncanus npoekta ITJIMC st TexHudeckoro nmpoekra

Paspaborka onmcanns mnpoekta IIJIMC jna  pabGoueit  KOHCTPYKTOpPCKOM
JOKYMEHTAIHH

Heobxonumeie
yMeHUs

Yutars, aHanM3UMpoBaTh JOKYMEHTAlMIO M paboTath C KOHCTPYKTOPCKOM,
IIPOrpaMMHOM M TEXHOJIOTHYECKOH NoKymeHTaluel Ha npoekt [TJINC

PazpabateiBaTh 1 0popMIIAThH onucanue npoekta ITJIMC

HMcnone30BaTh NpHKIIaAHble IPOrpaMMEI A7 pa3paboTku onucanus npoekrta IITAC

OcymecTBisTh MOHMCK B JIEKTPOHHOM apXHBe CHPaBOYHOW HHPOPMALIUH,
KOHCTPYKTOPCKHX U TEXHOJIOTHYECKHX JOKYMEHTOB

ITpocMaTpuBaTh JOKYMEHTALHIO 110 IPOEKTY H HCKATh €€ PEeKBU3UTHI B 3JIEKTPOHHOM
apxuBe

Heobxoaumele
3HAHUA

Buibl B cofepikaHue KOHCTPYKTOPCKOH TOKYMEHTA|H Ha mpoektsl ITJINC

Tpebosanus ECK]], ECIIJ], rocyaapcTBeHHBIX HAUHMOHAIBHBIX, BOEHHBIX H
OTPAacIeBHIX CTaHJApTOB, TEXHHYECKHX YCIOBHH B OOJaCTH KOHCTPYHPOBaHHS
paguodNIEKTPOHHBIX CPEACTB

IMopsinok u mpaBuiia paboThl C KOHCTPYKTOPCKOIM, MPOrPaMMHOM M TEXHOJIOTHYECKOH
JokyMeHTanuei Ha npoektsl [IJINC

ITopsinok paboTHI C DJIEKTPOHHBIM apXUBOM TEXHHYECKOH JOKYMEHTALNH

IIprKIanHple KOMIBIOTEPHBIE NPOrPaMMbl OpraHHU3aIllMd COBMECTHOM pa3paboTKH,
ylpaBJIeHHs BEPCUAMH U aBTOMaTU3UpoBaHHOM cOopku npoekTa ITJIMC, moarorosku
OIMMCAHUs NIPOEKTA U CONPOBOANTENBHOMN AJoKyMeHTanuu Ha npoekt [TJIMC

CnenuanpHple aKeThl MPUKJIATHBIX IPOrPaMM I pa3pabOTKH KOHCTPYKTOPCKOM
JOKYMEHTAlMM Ha DPaJUO3JIEKTPOHHBIE CPEICTBA: HAHUMEHOBAHMS, BO3MOXKHOCTH,
MIPaBHJIa U MOPSIOK pabOTHI B HUX

ITpuknagabie KOMOBIOTEPHBIE IPOTPAMMBI UL CO3/JaHus IPahUUECKUX JOKYMEHTOB:
HAaMMEHOBAHHs, BO3MOXHOCTH, IPaBHJIa M MOPSAIOK pabOTHI B HUX

HpI/IKJ'Ia}IHI)IC KOMIIBIOTCPHBIC IIPOrpaMMBbl JUI CO3JaHUs TEKCTOBBIX HTOKYMCHTOB:
HanMCHOBAHNs, BO3MOXXHOCTH, IIpaBuJia U IIOPAIOK paGOTLI B HUX

Hpyrue
XapaKTePUCTHKH
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3.3. O600menHast TpyaoBas GpyHKIHS

Hamveropate IIpoexTupoBanue pagHo3IeKTPOHHBIX Kon | C YpoBeHb 6
CPEICTB Ha OCHOBE MUKPOKOHTPOJUIEPOB KBaNMpuKkauuu

Bo3moxuebie CxemoTtexHuK-TIporpaMmucT I kaTeropun

HaWMEHOBAHHUS

JOJIKHOCTEH,

npodeccuit

paboumnx

HyTI/I JOCTHKCHUA I(BaJ'II/I(bI/IKaIII/IPI

O6pasoBanue 1 | Bricmiee o6pazoBaHue — GakalaBpuar U JOMOJTHATEIBHOE IPOPECCHOHANLHOE

oOyueHune o0pa3oBaHHe — IPOrpaMMBI OBEINIEHUS KBATH(HKAILUK B 00JIaCTH
CXEMOTEXHHYECKOT0 MPOCKTHPOBAHUS PaZIHOIEKTPOHHBIX CPEJICTB HA OCHOBE
IPOrpaMMHUPYEMBIX JIOTHYECKAX HHTErPANbHBIX CXEM U MUKPOKOHTPOJIJIEPOB
WK
Bricimee o6pa3oBaHue — cienuannTeT, MarkucTpaTypa

OnsIT He Menee ByX Ji€T cXeMOTEXHHKOM-TIPOrpaMMHUcTOM 11 KaTeropuy npy HAIHYHHA

NPaKTHYECKOH | BHICHIETO 00pa3oBaHus — OaKkagaBpuaT

paboThl He Menee on0ro rofa cxeMOTeXHUKOM-IporpaMmuctom Il kareropun npu
HAIMYMH BBICIIEr0 00pa3oBaHys — CIIEIHAIMTET, MarucTparypa

Ocobsie I[Ipoxosxaenne 06s3aTeNbHBIX MPEABAPHTEILHBIX H HEPUOIMIECKHX MEANIMHCKAX

yCIOBHS OCMOTPOB

JIOIIyCKa K IIpoxoxneHue o6ydeHUs: MepaM MoKapHoi 6e30IIacHOCTH

pabote IIpoxoxaeHue oOydeHus 1o oxpane Tpyzia ¥ IPOBEPKM 3HAHUS TpeGOBaHMiIt
OXpaHHI TpyAa

Apyrue -

XapaKTEPUCTUKH

CnpaBounas uHpOpMAaIMs

HaumenoBanue Kox HanMenopanue HavansHOMN IpyNIbL, I0JDKHOCTH, TPOhECCHH KU
JIOKYMEHTa CHEIMAJILHOCTH, HAIIPaBJICHUS MOATOTOBKH
OK3 2152 HHXEeHEPHI-DJIeKTPOHUKH
EKC - WHXeHep-KOHCTPYKTOP-CXEMOTEXHUK
OKTIJITP 201527 W HXeHep-KOHCTPYKTOP-CXEMOTEXHUK
Ilepeunu BO 11.03.03 KoHCTpynpoBaH#e H TEXHOJIOTHS JJIEKTPOHHEIX CPEJICTB
11.04.03 KoHCTpynpoBaHHE U TEXHOJIOTHS 3JIEKTPOHHBIX CPEACTB
11.05.01 Pafyo31eKTpoOHHEIE CHCTEMBI M KOMIIIEKCHI

3.3.1. TpyaoBas pynkun

HaumenoBanue

Pa3zpaboTka ynpaBJIronmx alroputMoB B BEIOOD

MHUKPOKOHTpOJIIEpa

VpoBeHb f

APXHUTCKTYPbI HKIIMOHAJIBHBIX Y3JI0B

p YPHI QYHKIHO y Kon | C/01.6 (nomyposens) |

Paano3JIEKTPOHHBIX CPEACTB Ha 6ase KBauduKauum f
i
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Tpynoseie
neicTBUA

C6op, wmsyusenne u aHanm3 uHGOpMamuu o6 aHauorax paspabaTbIBAEMBIX
(GyHKIIMOHATBHEIX Y37I0B PAJHOIEKTPOHHEIX CPE/ICTB Ha 6a3e MUKPOKOHTPOJLIEPA U
0 CYLIECTBYIOLIMX apXHTEKTypax (ceMeicTBaX) MUKPOKOHTPOJUIEPOB

AHanu3 ¥ yTOYHEHHE TEXHHYECKOTO 3aJlaHds Ha pa3paboTKy (yHKIMOHANBHBIX
Y3JI0B PaJIiO3JIEKTPOHHBIX CPEJCTB Ha 6a3ze MUKPOKOHTPOJLIEpa

PazpaboTka ¥ aHamu3 BapHaHTOB YNPaBJSIOLIAX AITOPHTMOB H aQITOPUTMOB
00paboTKH JaHHBIX (QYHKIHOHAJIBHBIX Y3II0B PaIHO3JIEKTPOHHEBIX CpelcTB Ha 6Gase
MHKPOKOHTPOJUIEPA C YYETOM KOHCTPYKTHBHBIX M TEXHOJOTHYECKHX OrpaHHYEHHMI
UCIIONIb3YEMBIX — alllapaTHBIX peaju3aldii MHKPOKOHTPOJUIEPOB, TEXHOJOTHi
MEeYaTHBIX IIaT H MAKPOJIEKTPOHHBIX TEXHOJIOTHiA

KommeioTepHoe MoaenupoBaHHe BapHaHTOB yIpaBisiomux ainroputMoB B CAD-
crcTeMax

JlopaboTka yHIpaBISIOIUX aiTOPUTMOB M AITOPUTMOB 0OpabOTKM JIaHHBIX
(GyHKIMOHANILHEIX ~ Y3JIOB  PafMOYIEKTPOHHBIX  CPEACTB IO  pe3yibTaTaM
MaKETHPOBAaHHS U TECTHPOBAHHUS

PazpaboTka omucaHus NPOrpaMMHOro obecriedendss (YHKIHMOHAIBHBIX Y3II0B
PaZMOlIEKTPOHHBIX CPEACTB Ha 6a3e MUKPOKOHTpOJLIEpa

Heobxoaumule
yMEHHUS

PaboTtate ¢ KOHCTPYKTOPDCKOM W  TEXHONOTHYECKOW [OKyMEHTalMel Ha
CYMIECTBYIOLIME  aHAIOTd  pa3pabaThblBaeMbIX  (QYHKIMOHAIBHBIX  Y3JIOB
PaTHOIIEKTPOHHBIX CPEJICTB Ha Oa3ze MUKPOKOHTpOJLIEpa

Ocymectiare c60p M aHANM3 MCXOMHBIX MAAHHBIX I CO3MaHHS pabouux
aJrOpUTMOB pa3pabaThiBaeMbIX BapHaHTOB (YHKIHOHAIBHBIX y3JI0B
PaaModJIEKTPOHHBIX CPEACTB Ha 6a3e MUKPOKOHTpPOJLIEpA

OcymecTBIsIT  KOMIIBIOTEPHOE MOZENHPOBaHUE Pa3pabOTAHHBIX YIPABJISIOIIUX
QIrOPUTMOB M QITOPUTMOB 00paOOTKH JAaHHBIX (QYHKIHOHAIBHBIX  y3JIOB
PaZIMO3IIEKTPOHHBIX CPEACTB ¢ Henmolib3oBanueM CAD-cucrem

IIpocMaTpuBaTh JOKYMEHTALMIO IO TIPOEKTY M HCKATh €€ PEKBU3UTHI B 3]IEKTPOHHOM
apxuBe

PaspaGareiBaTh ONMCAaHHE CO3JAHHBIX AITOPUTMOB YIpaBIEHHS H 06PabOTKH
JaHHBIX (YHKUMOHANBHBIX Y3JI0B  PaJHO3JIEKTPOHHBIX CpPEACTB Ha 0ase
MHKPOKOHTpOJUIEpa

Heobxonumeie
3HAHHSA

OCHOBBI TIPOrPaMMHPOBAHUSA, S3BIKH IPOTPAMMHMPOBAHHS BBLICOKOTO H HH3KOTO
ypoBHsi, ocHOBHI [JOC

OcHOBEI SJICKTPOHHUKH, OCHOBBI CXEMOTCXHUKH PATHOIICKTPOHHLIX CPEACTB

Tpeboanus ECK]l, ECIIJ], rocymapcTBeHHBIX BOEHHBIX, HAIHOHAIBHBIX H
OTpacieBbIX CTaHOAPTOB, TEXHHUYECKHX YCJIOBHH B 00JNacTH 3JIEKTPOHMKH MU
IpOrpaMMHUPOBAHUS

bazoBele anropuTMmel ynpasieHHs B 06pabOTKM JaHHBIX, PEATH3YIOIHE OCHOBHBIE
(YHKIHOHAIBHBIE MOIYJIH

OrpaHu4YeHHs. HCTONBb3yeMBIX APXHTEKTYD M CEMEHCTB MHKDOKOHTPOJLUIEPOB H
BO3MOXXHOCTH CpEa pa3pa60T1<n

DIEKTPOHHBIE CIIPABOYHBIE CHCTEMBI H OHOMOTEKH: HAMMEHOBAHMS, BO3BMOXHOCTH,
HpaBHJiIa ¥ NOPSIOK pabOTHI B HUX

Iopsnox m mpaBuna paboTHl ¢ IMPOTPaMMHOM, TEXHHUYECKOH M TEXHOJIOTHYECKOH
JOKyMEHTAlMEH, HEOOXOAMMBIE Il IOATOTOBKH KOMIUIEKTA JOKYMEHTAUUH Ha
pa3paboTaHHOE IPOrPaMMHOE 00ECIICYCHUE CHCTEMBI

llpuknanHble KOMIOBIOTEPHBIE IPOTPAMMEI OpTaHH3allii COBMECTHOH pa3paboTKH,
YIIpaBJIE€HHS BEPCHSMM, MOATOTOBKHM OIIUCAHUS IIPOEKTa W CONPOBOAUTEILHON
JOKYMEHTAlHMH Ha MPOEKTH (YHKIMOHANBHBIX y3JIOB PAJHO3IEKTPOHHBIX CPECTB
Ha 6a3e MUKPOKOHTpoOJUIepa

TpeOoBanus oxpaHbl Tpyda, IIOXAPHOM, NPOMBIIUIEHHOH, 3KOJOTHYECKOM
6e3011aCHOCTH M DNIEKTPo0e30MacCHOCTH
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Hpyrue
XapaKTepHUCTUKH

3.3.2. TpyaoBas pyHKuus

HaumeHnoBanue

PazpaboTka ammapaTHOro ¥ mporpaMMHOTO
obecnieueHus GyHKIMOHAIBHBIX Y3JIOB
PaaHOdIEKTPOHHBIX CPECTB Ha Gase
MHUKPOKOHTpOJLIEpa

VposeHs

Kox | C/02.6 | (momyposeHs) E6

KBaNH(pHKALUY |

Tpynossie
JOeHcTBUSA

Pa3paborka anmnapaTHoro obecneueHus GYHKUMOHATBHBIX
PaqHO3JIEKTPOBHEIX CPEACTB Ha 0a3e MHKPOKOHTPOJLIEpa

y3JI0B

Pazpabotka MPOrpaMMHOTO obecrieueHust (GYHKIIMOHATIBHBIX
PaJo3JIEKTPOHHEIX CPEICTB Ha 6a3e MUKPOKOHTpOJUIEpa

y3J10B

QyHKIMOHAIIBHOE MOZEIMPOBaHUE pa3pabOTaHHBIX BAPHUAHTOB (PYHKIHOHAIBHBIX
Y3JIOB paJH03JIEKTPOHHBIX CPEACTB Ha 6a3e MUKpokoHTposuiepa B CAD-cuctemax

Koppexnus nmporpaMMHOIO M anmapaTHOro obecrneueHus QYHKIHMOHAIBHBIX Y3JIOB
PaIHO3JIEKTPOHHEIX CPEICTB Ha 0a3e MHKPOKOHTpoJUiepa IO pe3ysibTaTaM
MOJIETHPOBAHUS

AHanu3 peanusyeMocTH pa3pabOTaHHBIX BapHaHTOB (YHKIHOHAIBHBIX Y3JIOB
PazModJIEKTPOHHBIX CPEACTB Ha 0a3ze MHUKPOKOHTpOJUIEpA C YYETOM OIrPaHHYECHHMN
UCIIOJIB3YEMO apXUTEKTyphl MUKPOKOHTpOJLIEpa

PazpaboTrka  omMcaHus  anmapaTHOrO W OpPOrpaMMHOro  obecreyeHus
(QYHKIMOHANBHBIX y3JI0B PaJHO3IEKTPOHHBIX CPEACTB Ha 6a3e MUKPOKOHTPOILIEPA

Heobxoaumele
yMEHHS

OcymecTBisiTh pa3paboTKy BapHaHTOB anapaTHoro obecrnieyeHus
(yHKIMOHAIBHBIX Y3JI0B PaJHOVIEKTPOHHBIX CPEACTB Ha 6a3e MUKPOKOHTPOJLIEpPA

OcymecTBnsaTh pa3pabOTKy ¥  TPaHCIANMIO TPOrPAMMHOIO  00ecIedeHus
(GYHKUMOHANBHBIX Y3JIOB PaJIHO3IEKTPOHHEIX CPEACTB Ha 6a3e MUKPOKOHTPOJLIEpa

IlpoBoauThk GyHKIHOHATHHOE MOIENHPOBAaHHE AaNIMAPATHOIO W IPOrPAMMHOIO
obecrieueHus] (QYHKUHOHATHHBIX Y3JI0B PaIMOdIEKTPOHHBIX CPEACTB Ha 0ase
MHKDOKOHTPOJIIEpA C IIOMOIIBI0 HHTErPHPOBAHHBIX cpel paspaborkn u CAD-
CHCTEM

Ocy1ecTBiasaTs aBTOHOMHYIO OTJIAJKY almapaTHOTO U MPOrPaMMHOr0 obecreyeHus
(yHKIMOHANEHEIX y3710B PaJJUOVICKTPOHHBIX CPEACTB Ha 6a3ze MHKPOKOHTpOJLIEpA

OcymiecTBATh IMOHUCK B 3JCKTPOHHOM apXHBE CIPaBOYHONW HH(POpMAIUH,
KOHCTPYKTOPCKHX M TEXHOJOTHUYECKHMX [IOKYMEHTOB

IIpocMaTpHBaTh JOKYMEHTAIUIO 110 IIPOEKTY U UCKATh €€ PEKBU3HTHI B DJIEKTPOHHOM
apXxuBe

Pa3pabarbiBaTh ONMCaHHE CO3JaHHOTO ANapaTHOTO U MPOTPAMMHOr0 obecieyeHs
(QYHKIMOHANBHBIX y37I0B PaJHOIEKTPOHHBIX CPEACTB HA 6a3e MUKPOKOHTPOJLIEpPA

Heobxonumele
3HaAHUA

OcCHOBBI IIpOrpaMMHPOBaHMs, A3bIKH TPOTPAMMHPOBAHHS BBHICOKOIO H HH3KOIO
ypoBHs, ocHOBBI [{JOC

OcHOBBI JJICKTPOHHKH, OCHOBBI CXCMOTCXHUKHU PATHOSJICKTPOHHBIX CPECACTB

OrpaHuyeHHs HCIOb3YEMBIX ApXUTEKTYpP M CEMEHCTB MHKPOKOHTPOJUIEPOB H
BO3MOJKHOCTH CpeJ] pa3paboTKu

ba3zoBble METOAMKM JMarHOCTHKH OWIMOOK ammaparHoro W IpOrpaMMHOIO
obecneyeHUs (QYHKIUOHAIBHBIX Y3JIOB PpaJAHOIEKTPOHHBIX CpeNCTB Ha Oase
MHKPOKOHTPOJIIEpA M METOABI HX KOPPEKITHH

MeToaukn aBTOHOMHOM OTJIaAKH allapaTHOrO M MPOrpaMMHOro oOecIeyeHus
(yHKIMOHATLHEIX Y3JI0B PAIHO3JIEKTPOHHEIX CPEICTB Ha 6a3e MUKPOKOHTPOJUIEpa

SJICKTpOHHBIe CITPABOYHBIC CUCTCMbI U OHOIHOTEKH: HAUMCHOBaHHA, BO3BMOXXHOCTH,
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IpaBuUJia H MOPSAAOK paboThl B HUX

ITopsinokx u mpaBuna paboTsl ¢ MPOTPAMMHOM, TEXHHYECKOH M TEXHOJIOTMYECKOM
JOKyMEHTallheH, HeoOXOAMMBbIEe UIS NMOATOTOBKHA KOMIUIEKTA JOKYMEHTAllMd Ha
paspaboTanuble (yHKIHOHANLHBIE Y3/Ibl PaAHOIIEKTPOHHBIX CPEACTB Ha 6ase
MHUKPOKOHTpOJLIepa

IIpuK/iaqHble KOMOBIOTEPHEIE MPOTPaMMbl OpPraHM3alliH COBMECTHOH pa3paboTKH,
YIpaBIeHUS BEPCHSAMHM, MOATOTOBKH OIMCAHHS INPOEKTOB M COMPOBOAUTETHHOM
JOKyMEHTAllMH HA NPOEKTHl (PYHKIHOHAIBHBIX Y37I0B PAJHO3JIEKTPOHHBIX CPEJICTB
Ha 6a3e MUKPOKOHTpOJLIEpa

TpeGoBanuss oXpaHbl TpyZAa, MOXAPHOW, IIPOMBIIUIEHHOH, SKOJOTHYECKOM
6€30MacHOCTH U 31eKTPoOe30MacHOCTH

Hpyrue
XapaKTEePUCTHKH

3.3.3. TpynoBast pynxuus

HaumenoBanue

.

@yHKIMOHAIBHOE MOIETHPOBaHUE Pa3pabOTaHHBIX v |
OBCHb
BapHAHTOB (YHKIIMOHAIBHBIX y3JI0B p
P (bynxn y Kox | C/03.6 | (momyposenn) | 6
paZHo3JIEKTPOHHBIX CPECTB Ha 6aze N
MHUKpPOKOHTpOJLIEpA

Tpynossie
IeHCcTBUA

OyHKIMOHAIBPHOE MOJIEMPOBAaHUE Pa3pabOTaHHBIX BAPUAHTOB (YHKIHOHAIHHBIX
y370B paJIHO3JIEKTPOHHBIX CPEACTB Ha 0a3e MHUKPOKOHTPOJUIEPA € IIOMOILBIO
UHTETPUPOBAHHBIX cpell pazpaborku 1 CAD-cuctem

[IpoBepka NpPaBUILHOCTH (YHKUIMOHHMPOBAHHS M COOTBETCTBHS IapaMeTPOB
GYHKUMOHANBHBIX Y31I0B PATHOANEKTPOHHBIX CPEJCTB Ha 6a3e MHKPOKOHTPOILIEPA C
Yy4E€TOM OIpaHHYEeHHMH amapaTHOro0 M IPOrPaMMHOTO obOecHedYeHHs BHIOpaHHOM
apXUTEKTYpHI

MojenupoBanve  BIMSHHMS ~ BHEIIHMX  BO3/EMCTBMIi Ha  mapaMeTpel U
paboTocnocoGHOCTE (PyHKIMOHATBHBIX Y3JI0B PaJHOdIEKTPOHHEIX CPEACTB Ha 6ase
MHKPOKOHTpOJUIEpa C IOMOUIBIO CHCTEM aHalIU3a M CHMY/BSIIHH (PU3HYECKHX
IIPOHECCOB

IToarorosxa npeanoKeHUH 1O yTy4IIEHHIO TAPAMETPOB, MOBBIIEHHIO HAIEXKHOCTH
(GYHKIHORANBHEIX Y37I0B PagHO3IEKTPOHHBIX CPEACTB Ha Gase MEKPOKOHTpOIIIEpa
II0 pe3yJIbTaTaM MOJIEIUPOBAHUS

JlopaGoTka anmapaTHOTO M NMPOTPaMMHOTO OGecneueHns (yHKIHOHATLHBIX Y3II0B
PaZMO3IEKTPOHHBIX CPEACTB HAa 0a3e MHKPOKOHTpOIUIepa 10 pe3y/bTaTam
MOJIETMPOBAHHUS

PazpaboTka  omucaHMs ~ aNmapaTHOr0O W NPOrPaMMHOTO  OOeCHeYeHHs
()YHKIMOHATLHBIX Y37I0B paTHOIEKTPOHHBIX CPEJCTB Ha 6aze MHKPOKOHTpPOJLIEpa

Heo06xonumbie
YMEHHUSA

OcywmecTBsATh MOZENMpOBaHHE pa3pabOTaHHBIX BapUAHTOB ()YHKIMOHAJIBHBIX
Y3JI0B PpaJHOIEKTPOHHBIX CPEACTB Ha 0a3ze MHKPOKOHTPOJUIEPA C IIOMOIIBIO
HHTETPUPOBAHHBIX cpel pa3pabotku u CAD-cucrem

OcymecTBnaTh IpOBEPKY INPaBHILHOCTH (YHKUMOHMPOBAHHA (DYHKIIHOHAIBHBIX
Y3JI0B paJHO3NCKTPOHHBIX CpPEACTB Ha 0a3e MUKPOKOHTpOJUIEpA C YYETOM
OTPaHUYCHHH  aNNnapaTHOro M  MPOrpaMMHOTO  obecredeHus  BHIOpaHHOM
apXUTEKTYPBI

IlpoBoauTh MOzAENMMpPOBaHHE BO3JACHCTBUS MapaMeTpoOB BHEINHEH cpedbl Ha
napameTpsl (QYHKIMOHAIBHBIX Y3JI0B PaJMO3NIEKTPOHHBIX CpPEACTB Ha Oase
MHKPOKOHTPOJUIEPA C MIOMOIILIO CHCTEM CHMYJISILUMHI (QU3MYECKHX IIPOLIECCOB
[IpocMaTpuBaTh TOKYMEHTAIHIO 110 IIPOEKTY M UCKATh €€ PEKBU3MTHI B 3TIEKTPOHHOM

apXxuBe
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Pa3pa6_aTBIBaTB OIMMCAaHHUC CO3JaHHOI0 almnapaTHOrO U IMIPOrpaMMHOI0 obecnevyeHus
CHUCTCMBI

Heob6xoaumele
3HAHUSA

OCHOBBI NpOrpaMMHpPOBaHHs, S3BIKM HPOTPAaMMHPOBAHHS BBICOKOTO M HH3KOIO
ypoBHs, ocHOBHI [{JOC

OcHOBEI JICKTPOHUKH, OCHOBLI CXEMOTCXHHUKH PAAHO3JICKTPOHHBIX CPCACTB

OrpanvyeHusi HCHOIB3YEMBIX APXHUTEKTYp M CEMEHCTB MHKPOKOHTPOJUIEPOB U
BO3MOXHOCTH Cpejl pa3paboTKH

Meroauku  IOCTPOGHHS  MareMaTU4YECKUX M KOMIBIOTEPHBIX  MOJEINEH
(QyHKIMOHAIBHBIX y3710B PaJHOIEKTPOHHBIX CPEACTB Ha 6a3e MUKPOKOHTPOJLIEPA

CpelICTBa aBTOMATHU3allM¥ HHXKCHEPHBIX PacycTOB, aHalu3a HW CHMYJDIIHH
(X)I/ISI/I‘IGCKI/IX IponeccoB: HAMMCHOBAHNA, BOBMOXKHOCTH, IIpaBUJIa U IOPAIOK pa60T1>1
B HUX

ITopsimox u mpaBuia paGoTHI ¢ MPOrPAMMHOM, TEXHMYECKOH M TEXHOJIOTHUECKOH
JOKyMeHTanueH, HeoOXOQUMBble ISl TMOATOTOBKH KOMIUIEKTa JOKYMEHTAI[MM Ha
pa3paboTaHHYIO CHCTEMY

[IpukianHple KOMOBIOTEPHBIE NPOrpaMMbl OpraHU3alMHd COBMECTHOM pa3paboTKH,
YIpPaBIE€HHs BEPCHSAMH, MOATOTOBKH OIMCAHHS IPOEKTOB M COIPOBOAMTENLHOM
JOKYMEHTAIIMU Ha IPOEKThl QYHKIMOHAIBHBIX Y3JI0B PaJHO3JEKTPOHHEIX CPEICTB
Ha 0a3e MHKPOKOHTpOJLIepa

TpeboBanuss oxpansl Tpyna, IOXapHOIA, 3KOJIOTHYECKOM

0€30MacHOCTH U 3J'IeKTpO6630HaCHOCTH

MPOMBIIIJICHHOH,

Hpyrue
XapaKTEPUCTHKH

3.3.4. TpynoBasi pynknun

HanmeHnosanue

Otnanxa GpyHKIMOHATIBHBIX Y3JIOB PaJHO3TEKTPOHHBIX
cpeAcTB Ha 0a3e MUKPOKOHTPOJUIEPA C IPHUMEHEHHUEM
OTJIaJOYHBIX IUIAT

Yposenp |
(momypoBenp) | 6
KBanuQukamu |

Kox | C/04.6

Tpynossie
JeHdCTBU

MaxketupoBanue M Hananka pa3spaOOTaHHBIX BapHaHTOB ()YHKIHMOHAIBHBIX Y3JIOB
PanMOdNIEKTPOHHBIX CPEACTB Ha 0a3ze MHKPOKOHTpOJUIEpa Ha MAaKeTHHIX H
OTJIA[IOYHBIX TIaTax ‘

CoBmecTHass OTJIafKa amnmapaTHBIX CpPeACTB W HPOrPAMMHOIO  OOECIICUEHHS
(QyHKIMOHANILHBIX Y37I0B PaJHOdJIEKTPOHHBIX CPEICTB Ha Gaze MUKPOKOHTPOILIEpA
Ha MAKEeTHBIX U OTJAI04HBIX IUIaTax

IIposepka mapamMeTpoB (YHKIHMOHATHHBIX Y3JI0B PaIHO3JIEKTPOHHBIX CPEJCTB Ha
0a3e MUKPOKOHTPOJIIEpa HA COOTBETCTBHE TPEOOBAHMUSIM TEXHHYECKOTO 3aIaHUs

Koppekuus anmapaTHOro M HporpaMMHOTo ofecredeHus QyHKIMOHAILHBIX Y3II0B
PaMO3JIEKTPOHHEIX CPEACTB Ha 6a3e MHKPOKOHTPOJLIEPa 10 pe3ybTaTaM OTJIalKH

Hcnpitanus (QyHKIMOHAIBHBIX Y3JIOB PAAHOIEKTPOHHBIX CPEJICTB Ha Oase
MHUKpPOKOHTpOJLIEPA

Pa3spabotka, opopMieHue 1 corlacoBaHue JOKYMEHTAIUH (IPOTOKOJIOB UCIILITAHHH,
aKTOB, SKCIIEPTHBIX 3aKJII0YEHHH) 110 pe3yJIbTaTaM BBIIOJHEHHBIX paboT

Heo06xomumere
yMEHHSA

OcymecTBIsATE MOHTX M HAJIAAKy pa3pabOTaHHBIX BapUAHTOB ()YHKIMOHAIBHBIX
y3JI0B paJIiO3JIEKTPOHHBIX CPEJICTB Ha 6a3e MUKPOKOHTpOJUIEpA

OcymecTBnaTh 0TnaAKy (QYHKIHOHAIBHBIX Y3JI0B PaJHO3NIEKTPOHHBIX CPEJCTB Ha
0a3e MUKpOKOHTpoJIIEpa

Pabotats ¢ ucnbITaTeIbHBIM 000PYIOBaHHEM H CPEICTBAMH H3MEPEHHUS IIapaMETPOB
(yHKIMOHANBHBIX Y3JI0B PaJHOSIEKTPOHHBIX CPE/CTB Ha 6a3e MUKPOKOHTPOJLIEPA

IIpoBoauTE HCHBbITAaHUA (YHKIHOHAIBHBIX Y3JIOB PaJHO3JIEKTPOHHEIX CPEICTB Ha
6a3e MUKPOKOHTpoJIIEpa
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Heob6xonumere
3HAHUS

OCHOBBI NIpOrpaMMUpPOBaHMS, S3BIKH IPOTPAMMHPOBAHHSA BBICOKOTO M HH3KOIO
ypoBHs, ocHOBHI [|OC

OCHOBEI SJICKTPOHHUKH, OCHOBbI CXEMOTEXHUKH PATUODJICKTPOHHEBIX CPEZICTB

Iopsinok 1 mpaBua NPOBEPKH pabOTOCIOCOOHOCTH U MOJATOTOBKH K paboTe CpeCcTB
U3MEPEHUS ¥ KOHTPOJI NapaMeTpoB (yHKIIMOHAIBHBIX Y3JIOB PaJHO3IEKTPOHHBIX
CpeICTB Ha 6a3e MHKPOKOHTpOJLIEpa

Cnoco0Opl  TMAarHOCTMKM W HM3MEPEHMS] IapaMeTpPoB (YHKIMOHAILHBIX Y3JI0B
PaJIMO3JIEKTPOHHBIX CPEICTB Ha 06a3e MUKPOKOHTpOJUIepa

Meroasr M TexHonorum 06pabOTKH pe3yNbTaTOB HM3MEPEHHA M HCIBLITAHUH C
HCIONbL30BAHUEM CPEICTB BHIYMCIUTENLHON TEXHUKH

IIporpaMMbl ¥ METOIUKHM THUIIOBBIX MCHUBITAHHH (YHKIHOHAIBHBIX Y3JIOB
PaIMOIEKTPOHHBIX CPEACTB Ha 6a3e MUKPOKOHTpOJUIEpa

Ilpunnumns!l paGoTsl, yCTPOHCTBO, TEXHHYECKHE BO3MOXHOCTH H3MEPHUTEIHLHOTO
obopymoBaHUS

IIpyHIMIEBI IOATOTOBKM U IPOBEICHUA HAyYHBIX HCCIEJOBAHHIA, SKCIIEPUMEHTOB U
HUCIBITAaHU M

B03MOXXHOCTH M IIpaBHJIa 9KCILTyaTalii KOMIIBIOTEPHO-H3MEPUTEIBHBIX CHCTEM IS
IPOBEACHHS MCNBITAHNH QYHKIHMOHAJIBHBIX Y3JIOB PAAHOICKTPOHHBIX CPEACTB Ha
0a3e MUKpOKOHTpOJUIEpa

TpeboBanus K NOArOTOBKE HAayYHO-TEXHHYECKOW OTYETHOCTH IO pe3yJbTaraM
BBINOJIHEHHBIX UCCIIEAOBAaHMI

IIpyKagHbple KOMIBIOTEPHBIE IPOTPaMMBl OpraHH3allid COBMECTHOM pa3paboTKH,
yIpaBIeHHs] BEPCUSMH, IIOJTOTOBKH OIMCAaHHS IPOEKTOB M COIPOBOJUTENHHOM
JAOKYMEHTAIlMH HA IPOEKThl (QYHKIHOHAIBHBIX Y3JIOB PAJHO3JIEKTPOHHEIX CPEICTB
Ha 6a3e MUKPOKOHTpOJUIEpa

TpeGoBanus oxpaHbl TpyZa, T[IOXKAPHOH, IPOMEIIUIEHHON, 93KOJOTHYECKOM
0€301acHOCTH H JJIEKTPOOE30IacCHOCTH

Hpyrue

XapaKTEPUCTHKH

3.3.5. TpynoBan pyHKIHSA

‘Paspaborka onrcanus QyHKIMOHAJILHBIX Y3JIOB

YposeHb

Haumenosanne = paJMO3JIEKTPOHHBIX CPEICTB Ha Oaze Kox C/05.6 | (nomyposens) | 6

MHKPOKOHTpOJIepa

KBaInpyKanuu

Tpynossie
JIecTBUA

Pa3pa6oTka onucanus GyHKIHOHATIBHBIX y3JI0B PaAHOIEKTPOHHBIX CPEICTB Ha Oaze
MHUKPOKOHTPOJUIEPA Il TEXHUYECKOTO MPeII0KECHUS

Pa3paboTka onucanust QyHKIIMOHAIBHBIX y3JI0B PaJIHOJIEKTPOHHBIX CPE/ICTB Ha 6aze
MHKPOKOHTpOJIIEpA [Tl 3CKH3HOTO MPOEKTa

Pa3paboTka onucanus GyHKIHOHAIBHBIX Y3JI0B PAJAMO3JIEKTPOHHEIX CPEICTB Ha 6aze
MHKPOKOHTPOJLIEPA JUISl TEXHMYECKOTO MPOEKTa

Pa3spa6oTka onucanus QyHKIHOHAIBHBIX Y3JI0B PAIHOIEKTPOHHBIX CPEICTB Ha Gase
MHKPOKOHTPOJUIEpA B cOcTaBe paboueil KOHCTPYKTOPCKOM JOKYMEHTALUU

Heobxoaumele
yMEHHS

Yurath, aHaNIM3MpOBAaTh MJOKYMEHTAIMIO M paboTaTe C KOHCTPYKTOPCKOM,
NpOrpaMMHOM ¥ TEXHOIOIMYECKOH NOKyMEHTalued Ha (YHKUHOHAIBHBIE Y3IIBI
PaliOIeKTPOHHBIX CPEICTB

PaspabaTriBaTh onucaHue CO3JaBaeMBbIX (bYHKIHOHATBHBIX y37I0B
Paaro3IEKTPOHHBIX CPEACTB Ha 6a3e MUKPOKOHTPOJUIEpa

HWcnone3oBaTh NpUKIafHbBIE IIPOTPaMMEBI Ui Pa3pabOTKH HNOKYMEHTalMH Ha
(GyHKIMOHATILHEIE Y31IBI PATHOIEKTPOHHBIX CPEACTB Ha 6a3e MEUKPOKOHTpOILIEPA




22

OcylecTBIATh MOMCK B 3JIEKTPOHHOM apXHBE CIpPaBOYHOM HMHPOPMAIHH,
KOHCTPYKTOPCKHX U TEXHOJIOTHYECKUX TOKYMEHTOB
IIpocMaTpuBaTh JOKYMEHTALMIO IO IPOEKTY U UCKATh €€ PEKBU3UTHI B JJIEKTPOHHOM
apxuBe

Heobxoaumele | Buapl M colepkaHue KOHCTPYKTOPCKOW INOKYMEHTAI[MM Ha paIdO3JIEKTPOHHEIE

3HAHUSA CpeacTBa
Tpebosanus ECK]], ECIIJI, rocyaapcTBEHHBIX HAallMOHANBHEIX, BOEHHBIX H
OTpaclieBbIX CTaHAAPTOB, TEXHUYECKUX YCIOBHIl B 00JIaCTH KOHCTPYHPOBAaHHS
PagMoO3IEKTPOHHBIX CPEACTB
ITopsinok u mpaBuia paboTH! ¢ KOHCTPYKTOPCKOM, TPOrPAMMHOM M TEXHOJIOTHYECKOM
JIOKyMEHTAIMEN Ha paJuo3JIeKTPOHHBIE CPEICTBA
Iopsiok paboTEI ¢ 37EKTPOHHBIM apXHBOM TEXHHUYECKOW TOKYMEHTAIlHH
CrnenuanpHble HakeThl IPUKIAAHBIX IPOrpaMM Ui pa3paboTKH AOKYMEHTAIMK Ha
PaZMO3JIEKTPOHHEIE CPEACTBA: HAMMEHOBAHMS, BO3MOXKHOCTH, IIpaBWia U MOPSJIOK
paboTHI B HUX
IIpuknaaHbie KOMIBIOTEPHBIE IPOTPAMMBI IS CO3/1aHUS IpadHIECKHX IOKYMEHTOB:
HAaUMEHOBAHU, BO3MOXKHOCTH, IIpaBUJia U MOPSIOK pabOTEI B HUX
IIpukiazHble KOMIBIOTEPHBIE IPOTPAMMBI UL CO3J]aHUS TEKCTOBHIX JTOKYMEHTOB:
HaUMEHOBAHHUS, BO3SMOXKHOCTH, NpaBUJIa U HOPSAOK pabOTHI B HUX
IIpuxnagHeie KOMOBIOTEPHBIE IIPOrpPaMMBI JJIE COBMECTHOH pabOTEI B KOMaHJE,
CHCTEMBI KOHTPOJI BEPCHH, aBTOMAaTH3HPOBAHHOM COOPKH NPOEKTa U IOKYMEHTAIIHH
K HEMY
TpeOoBanus oxpaHbl Tpyda, TIOXKapHOH, IMPOMBIIUIEHHOH, OSKOJIOTHYECKOH
6e30MacHOCTH U 3IIEKTPOOE30IIaCHOCTH

Apyrue -

XapakTEPUCTUKHU

3.4. O000mennan TpynoBas pyHKIus
Hnrerpauus [UTAC n Vponess
HanmeHnoBaHue MHUKPOKOHTPOJUIEPOB B PAAMO3JIEKTpOHHbBIE | Koo . D R — 7
CpelicTBa P

Bo3moskuble Benymmuii cxeMOTeXHUK-TIPOTpaMMHUCT

HaWMEHOBaHHUS

JOKHOCTEH,

npodeccuit

pabounx

ITyTn noctuxeHns KBaTUpHKAIIMA

Obpazopanue u

Bricinee o6pa3oBaHue — CIIEMATMTET, MATACTPATypa B JOMOJHHTEILHOE

paboThI

oOyueHue npogeccroHanbHOe 00pa30BaHUE — IPOrPAMMBI ITOBHIIEHHS KBATH(OHKAUMI B
06J1aCTH CXEMOTEXHNYECKOTO IIPOSKTHPOBAHUS PAHOIIEKTPOHHBIX CPEJCTB Ha
OCHOBE IIPOTPaMMHPYEMbIX JIOTUYECKUX HHTEIPATHHBIX CXEM H
MHUKPOKOHTPOJLIEPOB

OnsiT He mMeHee nByX JIeT cXeMOTEXHHKOM-IIpOrpaMMHUCTOM | Kareropuun

MPaKTUYECKOM
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Oco0bbIe IIpoxoxaenne 06s3aTeNBHBIX IPEABAPUTENBHBIX H IEPUOANYECKHX MEIUINHCKAX

YCJIOBHS OCMOTPOB

JIOIycKa K ITpoxoxaenue o0ydyeHus: MepaM I10XKapHOi 6€30MaCHOCTH

pabote IIpoxoxaenue 0OydeHus 110 OXpaHe TPyAa U IPOBEPKH 3HAHHUA TpeGOBaHHMI
OXpaHbl TpyJa

Jipyrue .

XapaKTEPUCTHKH

CnpaBouHas HHpopManus

HanmenoBanue Ko HawmeHoBanue HaYaNbHOH IPYIIEI, JOJDKHOCTH, IPOGECCHH HITH
JOKYMEHTa CIIELUAJIbHOCTH, HallpaBJICHUS MOrOTOBKU
OK3 2152 HHxeHeprI-DJIeKTPOHUKH
EKC - HHxeHep-KOHCTPYKTOP-CXEMOTEXHUK
OKIIJATP 201527 HHxeHep-KOHCTPYKTOP-CXEMOTEXHIK
Ilepeunu BO 11.04.03 KoncTpynpoBanue H TEXHOJIOTHS YJIEKTPOHHBIX CPEACTB
11.05.01 PanyosneKTpoHHEBIE CHCTEMBI M KOMIIJIEKCHI

3.4.1. TpynoBan pyHkuus

Hawumenosanue

AHann3 TeXHUYECKOH TOKYMEHTAI[UH Ha
paMo3JIEKTPOHHEIE CPEACTBA M pa3paboTKa IUIaHa
MHTErpaluu GyHKIUOHAIBHBIX Y3JI0B
PaaModeKTPOHHBIX cpeacTB Ha 6aze [LJIMC u
MHKPOKOHTPOJUIEPOB

YposeHs
(noxypoBeHE)
KBaTAQUKALUY
i

L

Kon | D/01.7 7

Tpynossie
JelcTBUA

AHaiu3 TEXHAYECKOM JOKYMEHTAIMHA Ha PaAHO3IEKTPOHHBIE CPE/ICTBA U pa3paboTKa
IUIaHa UHTErpalud (yHKIHMOHANBHBIX Y3JIOB PaJHOJIEKTPOHHBIX CPEJCTB Ha 6ase
IDJIMC 1 MEKPOKOHTpPOJUIEPOB

COop, wm3yuenne u anamu3 uHGOpMamuu 00 aHaiorax pa3pabaTEIBAEMOTO
PaJMOdIIEKTPOHHOTO CPEICTBA U O CYMECTBYIOIIMX apXHTEKTypax (ceMeifcTBax)
IJIMC 1 MUKPOKOHTPOJUIEPOB

PaspaboTka miana HHTerpanuM (GYHKUMOHAIBHOTO Y3lla pPaJMOdJIeKTPOHHOTO
cpeactsa Ha IIJIMC u MHKpOKOHTpOJIEpax, aHaiM3 M YTOYHEHHE TEXHHYECKOTO
3aj1aHus Ha pa3paboTKy pafgHo3IEKTPOHHOTO CPEACTBA

PazpaboTka ¥ aHanM3 BapHAaHTOB YNPABIIOIIMX alrOPUTMOB H AITOPHTMOB
00paboTKM ISl PaJMOINEKTPOHHBIX CPEACTB C Y4ETOM KOHCTPYKTHBHBIX U
TEXHOJIOTHYCCKUX OrPaHHYCHUH HCIIONB3yeMBbIX anmnapaTHeix peanusanuii [IJIUC u
MHKDOKOHTPOJUIEPOB, TEXHOJIOTHA IE€YaTHBIX INIAT W  MHKPOAJIEKTPOHHBIX
TEXHOJIOTUH

JlopaGoTka anrOpUTMOB 1O peE3yiIbTaTaM MAKETHPOBAHHUA W TECTHPOBAHHS
(YHKIMOHANBHBIX  y3JI0B paIHO’JIEKTPOHHBIX cpeAcTB Ha 6Oaze IUIUC w
MHKPOKOHTPOJUIEPOB

Pazpaborka  omucanus obecrnieveHus

PaJiHO3JIEKTPOHHBIX CPEACTB

anraparHoro " IporpaMMHOIO

Heob6xonumeie
yMEHHSA

PaGoTate ¢ KOHCTPYKTOPCKOH H  TEXHOJOIMYECKOH NOKyMEHTamuell Ha

CYILECTBYIOIIME aHAJIOTH Pa3pabaThIBaeMbIX PAAHOIICKTPOHHBIX CPEJICTB

Ocymectisath c60p M aHaIM3 HCXOAHBIX [AaHHBIX JUIA CO3JaHMA paboumx
aJITOPUTMOB YNpaBJICHHA H 00pabOTKHU IS paAuodIeKTPOHHEIX cpeacts Ha [IJIUC u
MHUKPOKOHTPOJLIEpPAX

Co3naBaTh alrOpUTMBI, peanu3yiomue §yHKIMOHATBHBIE y3JIbI PATHOYIEKTPOHHBIX
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cpexcts Ha 6a3e [IJIMC u MEKPOKOHTPOJLIEPOB
OcCymecTBIATE KOMIIBIOTEPHOE MOJEIMPOBaHHE Pa3paGOTAaHHBIX AITOPHTMOB C
ucrnobzoBanueM CAD-crucrem
IIpocMaTpuBaTh JOKYMEHTALHIO O IIPOEKTY U HCKATh €€ PEKBH3UTHI B SJIEKTPOHHOM
apXuBe
Pa3pabaTbiBaTh TEXHMYECKHE ONHCAHHS M IUIAH HHTErpaud (yHKIMOHATHHBIX
Y3JIOB  paauodneKTpoHHbIX cpeacts Ha IIJIMC u  MukpokoHTpoiuiepax B
paJHO3IEKTPOHHBIE CPEJICTBA
Heobxoaumele | OCHOBBI NPOrpaMMHPOBAHHS, S3BIKH IPOrPAMMHPOBAHHS BBICOKOTO H HH3KOTO
3HAHHUSA ypoBHs1, ocHOBEI [[OC
OCHOBBI JIEKTPOHHMKH, OCHOBBI CXEMOTEXHUKH Pa/IO3JIEKTPOHHBIX CPEACTB
Tpe6osanua ECK], ECII/, rocyaapcTBEHHBIX BOEHHBIX, HAIMOHATBHBIX H
OTpacjeBBIX CTaHAApTOB, TEXHMYECKHX YCIOBHH B OOJNACTH 3JIEKTPOHMKH H
HpPOrpaMMHUPOBAHUS
ANTOpUTMBI  ympaBleHHs M 00pabOTKH J[aHHBIX, pPEAIN3YIOLIME OCHOBHBIC
(yHKIIMOHAJIbHBIE Y3JIbl PaJIHO3JIEKTPOHHBIX CPECTB
OrpaHudYeHHss  HCHONB3YEMBIX  apXWTeKTyp d  cemeiictB IUJIMC
MHKPOKOHTPOJIJIEPOB M BO3MOXHOCTH Cpell pa3paboTKu
KOHCTpYKTHBHBIE M TEXHOJIOTHYECKHE OTPaHHYEHMs] MCIONB3YEMBIX TEXHOJIOTHH
TICYATHBIX IUIAT U MHUKPO3JIEKTPOHHBIX TEXHOJIOTHI
DIIEKTPOHHBIE CIIPaBOYHBIE CHCTEMBI M GHOIMOTEKH: HAMMEHOBAHHS, BO3MOXHOCTH,
IIPaBUJIA ¥ IOPSIOK PabOTHI B HUX ;
Iopsimox m mpasuiaa paGOTHI C MPOrPAMMHOMN, TEXHMYECKOH M TEXHOJIOTHYECKOMN
JOKYMEHTalMed, HeoOXOoMuMble /ISl HOATOTOBKH OIIMCAHHS pa3pabOTaHHOTO
HPOrpaMMHOI0 00ECTIEYEHHUS PaJHOdJIEKTPOHHBIX CPEACTB
TpeboBannss oxpaHbl TpyAa, MOXApHOU, IMPOMBIILIEHHOH, 3KOJOTHYECKOM
0€30I1aCHOCTH M 3JIEKTPOOe30MacHOCTH
Hpyrue -
XapaKTepUCTUKH
3.4.2. TpynoBas ¢pyHKuust
Pa3paboTka ynpap/IIoUMX alrOPUTMOB U BEIOOD gm“
Hanveroparme | APXATEKTYPBI QYHKIHOHATBHEIX Y3708 Kon | D/02.7 (Hs;‘;‘;iizb) l 7
paaHodIeEKTPOHHBIX cpeacTB Ha 6asze [IJIMC u KBATHpHKATHH
MHKpPOKOHTPOJLIEPOB
Tpynoseie PazpaboTka ynpaBnsiomMX aNrOPUTMOB M &ITOPHTMOB 0OpabOTKH JAaHHBIX,
JeHcTBUS pean3yIoIMX OCHOBHBIE (YHKIHMH paJHOdNEeKTPOHHEIX cpeacts Ha IUJIMC u

MUKPOKOHTPpOJIIIEpax

Boi6op apxurektypel ITJIMC © MHKpPOKOHTpOIUIEpa, pealusylomeil (yHKIHAM
PaJMO3JIEKTPOHHBIX CPEACTB

DyHKUMOHATBHOE MOZETHMPOBAaHHE Pa3pabOTaHHBIX YNPABISIOMUX AITOPUTMOB U
aIropuTMOB 06pabOTKH JaHHBIX PaMOdIEKTPOHHEIX cpeacTB B CAD-cuctemMax

OnTaMu3anus ynpapisioNUX alTOPHTMOB H QITOPHTMOB 0OpabOTKHM IAaHHBIX C
yderoM ucrnojibdyeMoit apxurekTypbl IINIMC u MukpokoHTpoUtepa

OntvMu3anus ynpapisiomUX alrOPHTMOB H AIrOPHUTMOB 00pabOTKHM JAaHHEBIX C
y4eToM 0cobeHHOCTEH paboThI PaIHOAIEKTPOHHEIX CPECTB

ABTOHOMHAsI OTJIa[Ka IIPOrPAMMHOTO 00ECIICYEHUsT PAAUOIIEKTPOHHBIX CPEACTB Ha
ITJIMC 1 MEKpOKOHTpOJIIEpax

JlopaGoTKa ynpaBiIOMHX AITOPHTMOB M ITOPMTMOB OOpabOTKM AAHHBIX II0
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pe3yJibTaTaM MaKeTHPOBAHHUS U TECTHPOBAHUS PaJHOICKTPOHHBIX CPEICTB
Pa3paboTka TEXHHYECKOrO OIUCAHHs CO3JaBacMBIX ITOPHTMOB YIPABIECHHS H
00paboTku a1 pa3pabaThIBaEMBIX PagHOIICKTPOHHEIX cpeacts Ha IIJIMC u
MUKPOKOHTpOJIIEpax

Heobxommmele | PazpabaTsiBaTh HOBBIE M HCHOJIB30BATh CTAHIAPTHBIE AITOPHTMBI YIIPaBICHHS H

YMEHUS 00paboTKM  JaHHBIX U PagMOIEKTPOHHBIX cpeactB Ha IIJIUC wu
MHKPOKOHTPOJIIEpax
IIpousBoauTe aHanM3 HPUMEHUMOCTH apXuTekTyp © cemeiicts IIJIMC wu
MHKPOKOHTPOJIJIEPOB UL PeaIi3allii pa3paboTaHHBIX aITOPHTMOB
IIpoBoAMTE ONTHMH3ALMIO YHPABIIONIMX AJITOPUTMOB H ITOPHTMOB 00paGOTKM
JAHHBIX C Yy4YeToM oOcoOeHHocTell wucmonb3yemoit apxutekrypsl IIJIMC u
MHKPOKOHTPOJLIEPA U LIEJIEBBIX PaJiHO3JIEKTPOHHBIX CPEICTB
OcCymecTBIATh KOMIIBIOTEPHOE MOJICIHPOBAaHUE Pa3pabOTaHHBIX YIPaBISIOIINX
JITOPUTMOB M AJITOPUTMOB 00pabOTKH NaHHBIX ¢ HcHoJib3oBanueM CAD-cucreM
PaspabarpiBaTh oONMCaHWE CO3JAaHHBIX AITOPHUTMOB YIpPaBIEHHA M 00pabOTKH
JAHHBIX JUIA pagnodJIeKTPOHHBIX cpeAcTB Ha [1JIMC u MuxpoxoHTpouiepax
OcylnecTBiATh MOHCK B 3JIEKTPOHHOM apXWBe CIPaBOYHOM HH(OpMAaLuH,
KOHCTPYKTOPCKHX ¥ TEXHOJIOTHYECKHAX JOKYMEHTOB
IIpocMaTpHBaTh JOKyMEHTALHIO IO IPOEKTY M KCKATh €€ PEKBH3UTHI B 3JIEKTPOHHOM
apxuBe
Pa3pabatsiBaTh OIHCAaHHE CO3JAHHOTO aNMapaTHOrO M IPOrPaMMHOIO o0ecedeH s
PaIHO3JIEKTPOHHBIX CPEJICTB

Heobxomumele | OCHOBBI MPOrpaMMHPOBAHUS, S3BIKH I[POTPAMMHPOBAHHS BBICOKOTO H HH3KOTO

3HaHUs ypoBHs, ocHOBHI [[OC
OCHOBBI 3JIEKTPOHMKH, OCHOBBI CX€MOTEXHHKH PaIHO3JIEKTPOHHBIX CPE/ICTB
Orpanv4yeHus  UCHONB3YeMbIX  apxXHTeKTyp H  cemeiicte IIJIMC u
MHUKPOKOHTPOJIEPOB M BO3MOXKHOCTH CpeJl pa3paboTku
ba3oBele METOAMKM [JMArHOCTMKU OIIMOOK amnmapaTHOTO M [POTPaMMHOIO
obecleueHns: 1 METOIBI MX KOPPEKIHH
Metonuky aBTOHOMHO# OTJIaJIKH alllapaTHOTO U IIPOrPaMMHOT0 00ECIICUCHHUS
ONeKTPOHHBIE CIIPaBOYHbIE CHCTEMBI U OMOIMOTEKH: HANMEHOBAHH S, BO3MOXHOCTH,
IIPaBUJIA U NOPSOK pabOTH B HUX
Iopsiok U mpaBuia paboTH € MPOrPaMMHOM, TEXHHYECKOM M TEXHOJIOTHYECKOM
JOKyMEHTalMeH, HeoOXoJuMbIe [UIi MOATOTOBKH KOMILICKTa JOKYMEHTALMH Ha
pa3paboTaHHYIO CHCTEMY
IIpuknagHele KOMIBIOTEPHBIE MIPOrPaMMBI OpPraHU3alliH COBMECTHOM pa3paboTkH,
yIpaBjieHUs BEPCHAMH, IOATOTOBKH OIMCAHHUS IPOEKTOB H CONMPOBOAMUTEILHOM
JOKYMEHTALHM Ha MPOEKTHl (QYHKIHOHAIBHBIX Y3JIOB PaJHO3JIEKTPOHHBIX CPEICTB
Ha 6ase [1JIMC n MUKpOKOHTPOJUIEPOB
TpeboBanust oxpaHbl TpyJa, II0XKapHOW, INPOMBILUICHHOM, HKOJIOrMYECKOM
6€30I1aCHOCTH ¥ 3J1eKTPOOE30IIaCHOCTH

HApyrue -

XapaKTePUCTHKH

3.4.3. TpyaoBas pyHkuus

HaunmeHoBaHue

Pa3paboTka anmnapaTHOro ¥ MpOrpaMMHOIO
obecneyeHus HyHKIHOHAILHBIX Y3JI0B

MHUKPOKOHTPOJUIEPOB

VYposeHs ’!
Kox | D/03.7 . (nomyposenn) | 7 |

paarodJIEKTPOHHBIX cpeacTB Ha 6aze [IJIMC u R S J
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Tpynoseie PazpaboTka anmapatHoro o0ecrieyeHUs: HHTEIPUPYEMBIX (PYHKIIHOHAIBHEIX Y3JI0B
JieCTBUS PaZMOdIIEKTPOHHBIX CPEJACTB M HX COINpPSDKEHHE C amnmapaTHBIM ofecredeHueM
CHCTEMbI
Pazpaborka IIPOrpaMMHOIO obecrieyeHus (GYHKIMOHATTBHBIX y3JI0B
paZnOdIEKTPOHHBIX CPEACTB M MX COINpPSDKEHHE C MPOrpaMMHBIM obecredeHueM
CHCTEMBI
OyHKIMOHAIBHOE MOJEIUpOBaHUE pa3paboOTaHHBIX BapUAHTOB oOOecIeYeHHs
(GYHKUHMOHAIBHBIX Y3JI0B PaIHOIEKTPOHHEIX cpeacTB B CAD-cucremax
JlopaboTka mporpaMMHOro M ammapaTtHoro obecredeHHs (GyHKIIHOHAJIBHBIX Y3JI0B
PaaAMO3IEKTPOHHBIX CPEJCTB 10 pe3yibTaTaM MOJEIHPOBAHUS
Anamu3 peaiuzyeMocTH pa3pabOTaHHBIX BapHAaHTOB (YHKIHOHAIBHBIX Y3JI0B
paguO3IEKTPOHHBIX CPEJICTB C YYETOM OTpaHMYCHHH HCIOJIB3YEMON apXHTEKTYpHI
ITJIMC u MEKPOKOHTpOJUIEpa ¥ IAPaMETPOB PaINOIEKTPOHHBIX CPEACTB
JlopaboTka amnmapaTHOro, MporpaMMHOrO obOecredeHHs (QYHKIMOHAIBHBIX Y3JIOB
PafMo3NIEKTPOHHBIX CPEACTB MU CHUCTEMBI MO pe3yibTaraM MOJACITHPOBAaHUA U
HCTIBITAHUH
Pa3paGoTka  ommcaHuss  ammapaTHOr0O M MNPOrPaMMHOrO  oOecIeYeHHs
(YHKIMOHAIBHBIX Y3JI0B PaJHOIIEKTPOHHBIX CPEICTB
Heob6xomumele | OcymiecTBisTh pa3paboTKy BapUaHTOB amnmapaTHOTO obecrnieueHus
YMEHHUS OYHKIMOHATIBHBIX ~ Y37I0B  PaJHOdJIeKTPOHHBIX  cpeactB  Ha IUJIMC  u
MHUKPOKOHTpPOJUIEpax
OcymecTBiiAiTh  pa3paboTKy MW  TpPaHCHALMIO IPOrPaMMHOTO  OOecredYeHus
(YHKIIHOHATBHBIX Y3JI0B PaMO3JIEKTPOHHBIX CPEACTB
[IpoBomuTh (yHKIMOHANBHOE MOJEIMPOBAHHWE AaNMapaTHOrO H IMPOrPaMMHOIO
obecriedeHnsl QyHKIMOHANBHBIX Y3JIOB PaJHOAIEKTPOHHBIX CPEACTB ¢ HOMOLIBIO
HHTETPAPOBAaHHBIX cpef pa3pabotku u CAD-cuctem
OcymecTBIATh  OTJAAKY  amMapaTHOO H  HPOrpaMMHOro  obecredeHHs
(YHKIHOHANBHBIX Y3JI0B PaJHO3JIEKTPOHHBIX CPEACTB aBTOHOMHO M B COCTaBE
PaZnOdNIEKTPOHHBIX CPEJICTB
OcymecTBisiT  10pabOTKy anmapaTHOr0 W NPOrpaMMHOr0  oOecredeHHs
(GYHKIMOHATBHBIX Y3JI0B PAJHO3IEKTPOHHBIX CPEICTB MO pe3y/IbTaTaM MCIBITAHUIM
CUCTEMBI
IIpocMaTpuBaTh JOKYMEHTALMIO 110 IPOEKTY U UCKATh €€ PEKBU3HTHI B SJIEKTPOHHOM
apXuBe
PazpabateiBaTh onucaHie CO3AAHHOTO alapaTHOTO M IPOrPaMMHOI0 o0eCIeYeHus
(YHKIMOHAIBHBIX Y3JI0B PaIiO3JIEKTPOHHBIX CPEICTB
Heo6xonumele | OCHOBBI NpOrpaMMHpPOBaHHS, S3BIKA NPOTrPaMMHPOBAHHS BBICOKOIO M HH3KOTO
3HaAHUSA ypoBH#, ocHOBEI []JOC

OCHOBBI IJICKTPOHHKH, OCHOBBI CXCMOTCXHUKHN PAJHOSJICKTPOHHBIX CPEACTB

OrpaHvyeHHss  HUCHONB3YEMBIX  apxuTekTyp ®  cemeiicts IIJIMC wu
MHUKPOKOHTPOJLIEPOB W BO3MOXXHOCTH Cpell pa3paboTku

bazoBble MeETOINMKM [MArHOCTUKM OHIMOOK ammapaTHOr0O M MPOrPaMMHOIO
obecrnieueHus: 1 METOIbI UX KOPPEKITHI

Metogukyu aBTOHOMHOM OTJIAAKH almapaTHOr0 H IPOrpaMMHOro obecredeHust
(YHKIHOHAIBHBIX Y3JI0B PaOHOAJIEKTPOHHBIX CPEICTB

Meroavku HHTerpanuu (YHKIMOHATBHBIX Y3JIOB PaJHO3TIEKTPOHHBIX CPEACTB B
Paano31EeKTPOHHBIE CPEICTBA

BHCKTPOHHLIC CIIpaBOYHBIC CUCTEMBI U OHOMHOTEKH: HanMCHOBaHHUA, BO3SMOXXHOCTH,
IpaBrJIa B MOPAAOK pa60TBI B HUX

[lopsanox u mpaBuia paGoTHl C NMPOrpaMMHOM, TEXHHYECKOM M TEXHOJOIHYECKOM
JOKyMeHTalel, HeoOXOMUMbIe Ui NOATOTOBKH KOMIUICKTa JOKYMEHTAIllMH Ha




27

pa3pabaTeiBaeMble (yHKIHOHAIBHBIE Y3JIbI PAAHOIICKTPOHHBIX CPEICTB

ITpuxagHbIe KOMIBIOTEPHBIE TPOrPaMMBI OPTaHHU3AIMU COBMECTHOM pa3paboTKu,
YIPaBJI€HUs BEPCUAMH, INOATOTOBKM ONHCAHUA HPOEKTOB M CONMPOBOJMTEILHOM
JOKYMEHTAllMM Ha IPOEKThl QYHKIMOHAIBHBIX Y3JIOB PAaAHO3IEKTPOHHBIX CPEICTB
Ha 6aze [TJIMC n MUKPOKOHTPOJLIIEPOB

TpeboBanust oxpaHbl TpyJda, [OXapHOH, MPOMBIIUIEHHOM, 3KOJIOTHYECKOM
6€30I1aCHOCTH U 3JIeKTPOOE30MaCHOCTH

Apyrue
XapaKTEpHCTHKHU

3.4.4. TpynoBas ¢pynxums

HaumeHnosanmne

OyHKIIMOHAIEHOE MOJETUPOBaHKE pa3pabOTaHHBIX
BapHaHTOB peaIN3alud (YHKIHOHAILHBIX Y3JI0B
paguo3IeKTPOHHBIX cpeacTB Ha 6aze [TJIUC u
MHUKPOKOHTPOJUIEPOB

e
VpoBeHb

Kon | D/04.7 = (mopyposens) 7
KBATHHKALMH l

TpynoBsie
JEHCTBUA

QyHKIHOHANBLHOE MOJENHPOBaHUE pa3pabOTaHHBIX BAPMAHTOB AaIllapaTHOTO H
IPOrpaMMHOT0 o0ecneyeHHss QYHKIHOHAIBHBIX Y3JI0B PAJMO3TIEKTPOHHBIX CPEICTB
B COCTaB€ pAaJMOIJIEKTPOHHBIX CPEJCTB C IIOMOINBIO HMHTETPHPOBAHHBIX CPEJ
pa3pabotku u CAD-cucrem

IlpoBepka mpaBMIBHOCTH (YHKIMOHHUPOBAHUS M COOTBETCTBUS [1aPaMETPOB
(GyHKIHOHANBHBIX Y3JI0B PaIHO3IEKTPOHHBIX CPE/ICTB B COCTABE PAqHO3IEKTPOHHBIX
CPEACTB C Y4YETOM OIPaHMYECHHH alllapaTHOTO W INPOrPAMMHOIO OOeCIEUYeHHs,
BeIOpanHOH apxuTekTypsl IIJIMC u MukpokoHTpoiepa

Monenupopanne  BAMSHMS ~ BHEIIHMX  BO3JCHCTBHH Ha  mapaMeTpsl ¥
paboTOCTIOCOOHOCTh  (QYHKIMOHAIBHBIX Y3JI0B PaJHO3JIEKTPOHHBIX CPEACTB C
IOMOIIBIO CUCTEM aHAIN3a M CUMYJISIIAA (PU3HYECKHX IIPOLECCOB

IoaroroBka mpeAIOKeHHH MO YIYYIISHUIO TapaMETPOB, IOBLIIEHHIO HAAEKHOCTH
(GYHKUMOHANBHBIX ~ Y3JI0B  PaJMOdNIEKTPOHHBIX  CPEACTB IO  pe3yibTaraM
MOJIETMPOBAHMS

HopaboTka anmapaTHOro M IPOrpaMMHOTO obecriedeHHs! (PyHKIHOHATBHBIX y3JI0B
PaJHO3JIEKTPOHHBIX CPEJCTB 110 pe3y/ibTaTaM MOJISTAPOBAHMS U MCIIBITAHHIM

Pa3pa60T1<a OITHCaHHuA aIrapaTHoro u oporpaMMHOIoO obecneyeHHusA
(by'HKIII/IOHaJ'IBHLIX Y3JIOB PaIHO3JIEKTPOHHBIX CPCICTB

Heobxoaumele
yMEHHUS

OcymmecTBiaTh MOJENUPOBAaHHE pa3pabOTaHHBIX BapHAaHTOB (PYHKIMOHAIBHBIX
Y3JI0B PaJIHO3JIEKTPOHHBIX CPEICTB C IOMOINBIO HHTErPUPOBAHHBIX Cpejl pa3paboTKu
1 CAD-cucrem

OcymiecTBnATE NMPOBEPKY MPABMIIBHOCTH (YHKIHMOHHPOBAHHS (YHKIMOHAIBHBIX
Y3JI0B paii03JIEKTPOHHBIX CPEJCTB B COCTABE PAIHOIEKTPOHHBIX CPEICTB C YYETOM
OTpaHUYEHHH  anmapaTHOr0 M  IPOrpaMMHOro  obecriedeHus, BHIOpPaHHOMN
apxutekTypsl IIJIMC u MuxkpokoHTpoIUiepa

IIpoBomuTe MOIENMPOBAHHE BO3JCHCTBHS [APaMETPOB BHEINHEH cpeasl Ha
napameTpbl (yHKIHMOHATBHBIX Y3JIOB pPaTHO3JIEKTPOHHBIX CPEACTB C IOMOIIBIO
CHCTEM CHMYJIAIUHU (PU3HUYECKUX MTPOIECCOB

OcCymecTBiaTh MOHCK B 3ICKTPOHHOM apXHWBe CHpPABOYHOM HMH(OpMAIHH,
KOHCTPYKTOPCKHX ¥ TEXHOJIOTHYECKUX JOKYMEHTOB

ITpocmaTpuBaTh JOKYMEHTAIIUIO 110 IPOEKTY H HCKATh €€ PEKBU3UTHI B 3JIEKTPOHHOM
apxuBe

Pa3pabarsiBaTh onycaHue CO3JaHHOTO aNapaTHOTO U IPOrPAMMHOI0 00eCIIeYeHUS
(GYHKIMOHAILHBIX Y3J7I0B PaIN03JIEKTPOHHBIX CPEJICTB

Heo0xoauMeie
3HAHUSA

OCHOBBI NIPOrpaMMHPOBAHUSA, SA3BIKA NPOTPAMMHPOBAHMS BHEICOKOTO M HHU3KOI'O
ypoBHs, ocHOBBI [[OC
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OCHOBEI IJICKTPOHHKH, OCHOBbI CXEMOTEXHUKHU PAHOSJICKTPOHHBIX CPCIACTB

OrpanuveHuss  UCHONB3YEMBIX  apXuUTeKTyp u  cemeiictB  IIJIMC u
MHKPOKOHTPOJIEPOB H BO3MOXKHOCTH CpeJl pa3paboTKu

Meroaukn  mOCTpoeHMs ~ MaTEMaTHYeCKHX M KOMIIBIOTEPHBIX  MoOZejei
(GYHKUMOHATBPHBIX  Y3JIOB  PaIHOdNEKTPOHHBIX cpeacts Ha IIJIMC
MHKPOKOHTpOJUIEpax

Cpencma aBTOMaTH3alldd HHXCHCPHBIX pacyeToB, aHalu3a H CHMYJIILUH
(i)I/ISI/I‘—IeCKI/IX IponeccoB: HAUMCHOBAHHU, BOSMOXXHOCTH, IIPaBUJjIa H MOPAIOK pa6OTI>I
B HUX

[opsamok u mpaBuna paGoTH ¢ HPOTPaMMHOM, TEXHHYECKOM M TEXHOJOTMYECKOI
JNOKyMEHTalueH, HeoOXoAuMbIe I MOATOTOBKH KOMIUIEKTAa JOKYMEHTAlHH Ha
pa3paboTaHHYIO CHCTEMY

IlpuxnasHbie KOMIBIOTEPHBIE [IPOrPaMMbl OPraHU3alMH COBMECTHOM pPa3paboOTKH,
yIpaBJIeHUs BEPCHAMM, IIOJrOTOBKHM OIMCAaHHS IPOEKTOB H COMPOBOAUTEIHHOM
JOKYMEHTAllMH Ha IPOEKTHI ()YHKIHMOHATBHBIX Y3JI0B PaJHO3IEKTPOHHBIX CPEJCTB
Ha 6a3e [IJIMC u MUKPOKOHTPOJUIEPOB

TpeboBanus oxpaHbl Tpyda, HOXAPHOH, NPOMBINUICHHOM, HKOJIOTHYECKOM

6€30IMacHOCTH H 3J'ICKTpO6e3OI'IaCHOCTH

Hpyrue

XapaKTCPUCTUKHU

3.4.5. TpynoBas pyHkuus

HanmeHnoBanne

Otnanka GyHKIUOHAIBHBIX Y3JIOB ;
Paaro3NEKTPOHHBIX cpeacTB Ha Oaze [TJIMC u
MHUKPOKOHTPOJIJIEPOB H MX MCIBITAHKS B COCTABE
PaJHO3IEKTPOHHEIX CPEICTB

i

VposeHs
(monyposens) | 7
KBaJIM()UKAIIUK

Kox | D/05.7

Tpynoseie
JEeNCTBUS

MakeTupoBanne ¥ Hanajaka pa3pabOTaHHBIX BapHAHTOB (YHKIHOHAIEHEIX Y3IIOB
PaIMO3JIEKTPOHHBIX CPECTB Ha MAKETHBIX M OTJIaJ0YHBIX IUIaTax

CoBMecTHas oOTJIaJKa anmapaTHBIX CpPEICTB M HPOrPaMMHOIO OOECIEeUeHHUS
(yHKIMOHATBHBIX y3JI0B PaIMO3IEKTPOHHBIX CPEICTB Ha MAKETHBIX M OTJIAZOYHBIX
TiaTax

I[IpoBepka mapameTpoB ()YHKUHOHAIBHBIX Y3JIOB PAJHOIEKTPOHHBIX CPEACTB Ha
COOTBETCTBHE TPEOOBAHUSAM TEXHHIECKOTO 3aJaHMUs

Koppekuus annaparHoro u nporpaMMHOro obecrnedeHus (GpyHKIHMOHATBHBIX Y3JI0B
PaJMO3JIEKTPOHHBIX CPEACTB IO pe3yNbTaTaM OT/IAJAKH

MonTtax wu Hamagka pa3paGOTaHHBIX BapHaHTOB (YHKIMOHAIBHEIX  Y3JIOB
panuosneKTpoHHbix cpeactB Ha [IJIMC u MHKpOKOHTpoJUIEpax, a Takke HX
HHTETpalys B pavodJIeKTPOHHBIC CPEICTBA

Hcnpitanus pyHKIHOHANBHBIX Y3JI0B PaJHOSIEKTPOHHBIX cpeacTs Ha 6ase ITJIMC u
MHKPOKOHTPOJUIEPOB B COCTABE PaJMO3JIEKTPOHHBIX CPEJICTB

Pa3zpaboTtka, opopMiIeHHE B COTTIaCOBaHHE JIOKYMEHTAIMH (IIPOTOKOJIOB HCIIBITAHHUI,
aKTOB, S9KCIIEPTHBIX 3aK/IIOYCHHH) TI0 pe3yIbTaTaM BHIOJHEHHBIX paboT

Heo0xonumeie
YMEHHS

OcymecTBiaTh 0TNaAKy QyHKIMOHANBHBIX Y3JIOB PaAHO3JIEKTPOHHEIX CPEICTB KaK
ABTOHOMHO, TaK U B COCTaBE PaIHO3JIEKTPOHHBIX CPEACTB

PabGorarh ¢ HcnbiTaTenbHBIM 060PYIOBAHHEM H CPEICTBAMH H3MEPEHHS IAPAMETPOB
PaINO3IEKTPOHHEIX CPEICTB

IIpoBOoAMTE HMCIBITAHHS PAJUOICKTPOHHBIX CPEACTB, BKIIOYAIOIHMX B ceOs
pazpaboTaHHbIE (PYHKIMOHATIBHBIE Y3JIbI PAIHO3IEKTPOHHEBIX CPECTB

BoiaBiaTe ommbku B paoTe anmapaTtHOr0 MW MPOrPAMMHOTO 06ecHedeHHs
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(GyHKIMOHANEHEIX Y3JI0B PagHO3NIEKTPOHHBIX CPEACTB B Pa3jIYHBIX PEXHUMAX
paboTHI CHCTEMBI

IIpomsBoaute  JOpabOTKy ammapaTHOr0O M [POTPaMMHOIO  OfecCleueHHs
(GYHKIHOHATBHBIX Y3JI0B PaIMOICKTPOHHBIX CPEACTB II0 Pe3y/bTaTaM HCIBITaHMi
PaJHO3NIEKTPOHHBIX CPEJICTB

ITpocMaTpyBaTh TOKYMEHTALHIO IIO MIPOESKTY U UCKATH €€ PEKBU3HUTHI B 2JIEKTPOHHOM
apxuBe

PaspabarsIBaTh OnMCcaHHE CO3JaHHOIO allIIAPaTHOTO M MIPOTPAMMHOTO 00eCcIedeH s
(YHKLIHOHANBHBIX Y3JIOB PaIHO3JIEKTPOHHBIX CPEICTB

Heobxomumele | OCHOBBI HpPOTPaMMHpPOBAHHUSA, S3BIKM NPOTPAMMHPOBAHHS BBICOKOTO M HH3KOIO
3HaHH ypoBHs, ocHOBBI 1[OC

OcHOBEI JIICKTPOHHKH, OCHOBBI CXEMOTCXHUKH PAJUOBJICKTPOHHBIX CPEACTB

ITopsnox 1 npasuia MpoBEPKH pabOTOCIIOCOOHOCTH M OATOTOBKH K paboTe CpeacTB
U3MEPEHHS M KOHTPOJIS IIapaMETPOB PaJHO3IEKTPOHHBIX CPEACTB

C110co6B1 IMarHOCTUKH M U3MEPEHHUS 1apaMETPOB PAJHOIJIEKTPOHHBIX CPEICTB

Metonel ¥ TeXHONOTMH OOpabOTKH pE3yNbTaTOB WM3MEPEHHM M MCIBITAHHHA C
HCIIOJI30BAHUEM CPEJICTB BHIYUCIIMTENLHON TEXHUKH

IIporpaMMbl ¥ METOJJMKH THIIOBBIX HCIIBITAHUH PaJIMO3JIEKTPOHHBIX CPEICTB

[IpuHUMDBEl paGoThI, YCTPOHCTBO, TEXHHYECKHE BO3MOXXHOCTH HM3MEPHTEILHOTO
o0opynoBaHUA

ITpyHIMIBI HOATOTOBKM U MPOBEICHUA HAYYHBIX MCCIICIOBAHHUM, SKCIIEPIMEHTOB U
WCHBITAaHUH

Bo3moxxHOCTH B IIpaBHJIa SKCILTyaTallu KOMIIBIOTEPHO-U3MEPHUTCIIBHBIX CUCTEM IS
MIPOBEACHHUS HUCIbITaHUH

Tpe6OBaHI/I$I K IIOArOTOBKE HaquO-TeXHquCKOﬁ OTYETHOCTH IIO pPE3yJibTaTaM
BBIIIOJIHCHHBIX UCCIICJOBaHMI

IIpukianHble KOMIBIOTEPHBIE MPOrPaMMbl OPraHM3alMd COBMECTHOM pa3paGOTKH,
YIPaBJICHHS BEPCHSMH, IOJrOTOBKH OIIMCAHHSA HPOEKTOB M COIPOBOIMTEILHOM
JAOKYMEHTAIlMA Ha NMPOEKTHI (YHKIMOHANBHBIX Y3JI0B PAJAHO3IEKTPOHHBIX CPEJCTB
Ha 6a3e JJIMC u MUKpOKOHTpOIUIEPOB

TpeGoBanus oxpaHbl Tpylda, MOXapHOH, INPOMBINUIEHHOM, 3SKOJIOTHYECKOM
6€300aCHOCTH H DJIEKTPOOE30IMaCHOCTH

Hpyrue -
XapaKTEPUCTHKH

IV. CBeaenus 06 opranusanuax — pa3paboT4ynkax npogecCHOHANBLHOIO CTAaHAAPTA

4.1. OTBeTCTBEeHHAN OPraHU3ANHUI-PA3PAGOTIYHK

Coset 110 npo¢ecCHOHANBEHBIM KBATH(QUKAINAM B 06J1aCTH IPOMBINLIEHHON 3JIEKTPOHUKH U
npubopocTpoenus, ropox Mocksa

3aMecTUTelNb NpeceiaTels COBETa IlerpakoBa Omnbra I'enHapeBHA

4.2. HanMeHOBaHHS OPraHU3aNHii-pa3padoTIHKOB

Acconnanus «Jlura copeicTBHsI 0G0POHHBIM MpEANPUATHAMY, Topo Mocksa

000 «Coro3 mammHOcTpouTteneit Poccuny, ropox Mocksa

OOOP «Coro3 mamuHOocTpouTeseit Poccumn», ropon Mocksa

Coser 110 mpogecCHOHATLHBIM KBATH(HKAIHWIM B MalIHHOCTPOEHUH, ropoi MockBa

N BDIWIN =

Coser o nnpogeccroHaNbHEIM KBAIM(PHKALIM B 00JIACTH IPOMBIIIEHHOMH 3JI€KTPOHAKH H
npubopocTpoeHus, ropo Mocksa
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6 ®I'bOY BO «MockoBCcKui rOCYyAapCTBEHHBIN TeXHUYeckuit yuuBepcuter umenn H.D. Baymana
(HauMOHANBHBIH HCCIIeOBATENbCKIM YHHBEPCUTET)», ropoa MockBa
7 OI'bY «BHUU 1tpyna» Muntpyna Poccun, ropox Mocksa

V. Coxpamelmﬂ, HCIIOJIB3YEMbIC B npo«l;eccuona.m:nom cCraHjgaprTe

CAD-cuctema — cucTeMa aBTOMaTH3UPOBAHHOTO MPOEKTHPOBAHUS
ECKJI — Enunas cucreMa KOHCTPYKTOPCKOM JOKYMEHTAMU
ECIIJ] — Enunas cucteMa mporpaMMHOM JOKYMEHTAUA

IIJIUC — nporpamMmupyemast JOru4eckas HHTerpajibHas cxema
1HOC — nudpopas 06paboTka CUIHAIOB

! O6epoccuiickuii Knaccu(puKaTop 3aHATHIA.

? [Ipukas Muntpyaa Poccun ot 29 centabps 2014 1. Ne 6671 «O peectpe npodecCHOHANBHBIX CTAHIAPTOB (TiepeyuHe BUAOB
npo(ecCHOHANBHOM JeATeNbHOCTH)» (3aperucTpuposad MuntoctoM Poccnn 19 HosGps 2014 r., perucTpauuonHsii Ne 34779)
€ M3MEHEHHEM, BHECCHHBIM NpHKa3oM MunTtpyna Poccun ot 9 mapra 2017 r. Ne 254u (3apeructprpoBan Munioctom Poccuu
29 mapra 2017 r., peructpairionnstii Ne 46168).

3 Obwepoccuiickuii Kiaccu(puKaTop BUIOB 3KOHOMHUECKO#H JEATENBHOCTH.

* INpuxa3s MunTpyna Poccnn, Munsapaea Poccuu ot 31 mexaGps 2020 r. Ne 9881/1420H «O6 YTBEPXACHUHU IIEPEYHs BpEAHbIX
¥ (WIHM) ONACHBIX TPOW3BOJCTBEHHBIX (JAKTOPOB M PaboT, NPH BLINOJIHEHHH KOTOPHIX IPOBOIATCA O6S3aTENbLHBIE
IpeaBapUTENbHEIE MEIUIMHCKUE OCMOTPBl NPU TOCTYIJICHMH Ha paboTy M IEPUOIHYECKHE MEINLHMHCKME OCMOTPhI»
(3apeructpupoad Muntoctom Poccum 29 suBaps 2021 r., perucrpaunonHsiii Ne 62278), neiicteyer mo 1 anpens 2027r.;
npukas Munsapasa Poccun ot 28 smBaps 2021r. Ne29H «O6 yrteepxaenun Ilopsoka mposeseHHs 00sS3aTeNbHBIX
npeJBapUTENbHBIX U IEPHOAMYCCKIX MEAULMHCKHX OCMOTPOB PaOOTHHKOB, MPELYCMOTPEHHBIX YaCTHIO YETBEPTOI cTaThh 213
Tpynosoro konekca Poccuiickoit ®enepauym, nepedHs MEIWIMHCKMX TMPOTHBOIOKA3aHUI K OCYLIECTBIEHHIO paboT c
BPEAHBIMA U (WIH) ONIACHBIMM MPOM3BOACTBEHHLIMH (AKTOPAMH, a TAkkKe PaGoTaM, NPH BHINONHEHHH KOTOPBIX MPOBOIATCS
00513aTe/IbHBIE MPEBAPUTENLHBIE H IEPUONMYECKHE MEAULHHCKHE 0CMOTpEI» (3apeructpuposan Mumtoctom Poccu 29 AHBAPs
2021 r., peructpaunontsii Ne 62277) ¢ U3MEHEHHAMH, BHECCHHBIMH NpHKa3aMi Mumsapasa Poccun ot 1 ¢epans 2022 .
Ne 44w (3apeructpuposan Munroctom Poccun 9 despans 2022 r., peructpauronHbiil Ne 67206), ot 2 okta6ps 2024 r. Ne 5091
(3apervcTpuposan MustocTom Poccun 1 HosGps 2024 r., peructpauponnstii Ne 79994), nelicteyer o0 1 anpess 2027 r.

* Tocranoenenue IlpaButenscta Poccuiickoit @enepaunu ot 16 centsadps 2020r. Ne 1479 «O6 yTBepxaAeHuu IlpaBun
NpOTHBONIOkKAPHOTO pexxuma B Poccuiickoit ®enepaunmy, neiicteyer 10 31 nexkabps 2026 r. BKIIOYHTENBHO.

¢ TlocranoBnenue Ipasurensctea Poccuiickoit denepamn ot 24 nexaGps 2021 r. Ne 2464 «O nopsake o6y4eHHs o OXpaHe
TPyJa U NPOBEPKH 3HaHMA TpeGoBaHMi oXpaHsl Tpyna», AelicTByeT a0 1 centsnops 2026 T.

7 EnuHblit KBaTUUKALMOHHBIA CIPABOYHHK AOTKHOCTEN PYKOBOIMTENIEH, CTIEUHANNCTOR | CJ1y KAILFX.

¥ O6wepoccuiickuit kaccnpuxarop npodeccuit paGourx, JOIKHOCTEH CITyKaluX U TapuHBIX pa3psaIoB.

® Tpukas MuHoGpHayku Poccuu ot 12 centsibps 2013 1. Ne 1061 «O6 yTBepik/1eHim MepevHEN cnenranbHoCTe M HalpaBiaeHHH
TMOJrOTOBKH BBICILETr0 00pa3oBanusy (3aperucTpuposad Munioctom Poccuu 14 okta6ps 2013 r., peructpaimoHHsiii Ne 30163)
¢ M3MCHCHWIMH, BHECCHHBIMH NpuKa3aMu MunoGpHaykd Poccnu ot 29 stuBaps 2014 r. Ne 63 (3apeructpuposad MuHIOCTOM
Poccuu 28 despans 2014 r., peructpaumonnsiii Ne 31448), ot 20 asrycra 2014 r. Ne 1033 (3apeructpupoBan MHHIOCTOM
Poccun 3 centsbps 2014 r., pernctpauuonnblii Ne 33947), ot 13 okraGps 2014 r. Ne 1313 (3aperucTpupoBaH MHUHIOCTOM
Poccuu 13 nos6ps 2014 r., perucrpauronssiii No 34691), or 25 mapra 2015 r. Ne 270 (3apernctpuposan MunoctoM Poccuu
22 anpenst 2015 1., peructpanuonsbiii Ne 36994), or 1 okrabps 2015 r. Ne 1080 (sapeructpuposan MumroctoM Poccun
19 okrsbps 2015 r., peructpaumonnsiii Ne 39355), or 1 mexabps 2016 r. Ne 1508 (3apeructpupoan MumtoctoM Poccun
20 pexabps 2016 r., peructpaunonHsiii Ne 44807), ot 10 ampens 2017 r. Ne 320 (3apeructpuposan MumnioctoM Poccun
10 mas 2017 r., peructpauuonsbiii Ne 46662), ot 11 ampens 2017 r. Ne 328 (sapeructpupoBaH MumoctoM Poccun
23 wmona 2017 r., peructpauronnsrii Ne 47167), or 23 mapta 2018 r. Ne 210 (3apeructpuposaH Musniocrom Poccun
11 anpens 2018 r., peructpammonssiii Ne 50727), ot 30 aBrycta 2019 r. Ne 664 (sapeructpupoBaH MumoctoM Pocciu
23 centsabps 2019 r., peructpamuonnsiii Ne 56026), ot 15 anpens 2021 r. Ne 296 (zapeructpupoBan MusioctoM Poccum
27 anpens 2021 r., peructpanunonnsiii Ne 63245), ot 13 gexabps 2021 r. Ne 1229 (sapeructpuposan MuHiocToM Poccuu
13 anpens 2022 r., peructpaunonnssiii Ne 68183). B cooTBeTcTBUM ¢ af3alieM celpMbIM MyHKTa 2 Hpukaza MuHOGpHAYKH
Poccuu ot 1 deBpans 2022 r. Ne 89 (sapeructpuposan Mumroctom Poccuu 3 mapta 2022 r., perucrpauuoHssii Ne 67610)
C U3MEHEHUSIMH, BHECEHHbIMH TNpUKa3aMi Munobpuayku Poccuu ot 29 aBrycra 2022 r. Ne 822 (3aperucTpupoBan MHHIOCTOM
Poccun 15 nos6ps 2022 ., peructpannoHHelii Ne 70948), ot 2 aBrycra 2024 r. Ne 514 (3apeructpupoan MuntoctoM Poccuu
16 aBrycra 2024 r., perucTpamuoHHsiii Ne 79187) cpok meicTBHs orpanuden 10 1 ceHTaGps 2026 r.




