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MecTo IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMsl

Hucuumnmna «[IpakTuyeckass 3JIEKTPOHMKA HAa MHUKPOKOHTPOJUIEpax» OTHOCUTCS K
JUCIUIUIMHAM (MOJynsiM) 10 BbIOOpY dactu bioka 1. JlucrurumHbel (MOAYJH) MPEIMETHO-
METOJUYECKOr0 MOJyJisi Y4eOHOro IlaHa OCHOBHOM MpodeccHOHaIbHOW 00pa3oBaTeabHOU
IpOTpaMMBbl BBICIIETO 00pa30BaHUsS — MPOrpaMMbl OakantaBpuara 1o HalpaBICHUIO MOITOTOBKU
44,03.05 Ilemarormueckoe oOpa3oBaHHWE , HaANpaBICHHOCTHh (Mpoduis) o00pazoBaTeIbHON
nporpammsbl «HpopmaTuka. TexHonorus», ouHon HopMbl 00yUEHHUS.

JucuumniuHa omnupaercs Ha pe3yiabTaTbl oOydeHus, CPOpPMUPOBAHHBIE B paMKax
MIKOJBHOTO  Kypca  «®Du3mka»  WIM  COOTBETCTBYIOIIMX  JTUCIHMIUIMH  CPEIHEro
npoeccCuoHaNbHOr0 00pa3oBaHusA, a TAaKXKe psAla NUCHUIUIMH y4eOHOro IlaHa, U3y4aeMbIX
oOyyaromumucsi ¢ 1 mo 6 cemectp: (¢u3MKa, DIEKTPOPATUOTEXHUKA, OOpa3zoBaTeIbHAS
pPOOOTOTEXHHKA, OCHOBBI TEOPUU ANTOPUTMOB, HH(POPMAIMOHHBIE CHUCTEMBI, MPOTrPaMMHOE
o0ecrieyeHne TMEPCOHATBPHOIO KOMIBIOTEpa, HA4Yall0 MaTeMaTHYECKOrO aHaliu3a, OCHOBBI
JUHEHHON anreOpbl U OCHOBBI AaHAJTUTHYECKON T€OMETPHH .

PesynbraThl M3ydeHWS AMCUUIUIMHBI SBISIOTCS OCHOBOH Uit W3y4YEHHs JPYTUX
JTUCIUIUIMH ¥ TPOXOXKJIEHUS MPAKTHK, a TaK K€ BBIMOJIHEHHS] KypCOBBIX pa0OT M HAlMCaHUs
BBIIYCKHOM KBaJU(UKALMOHHON pabOTHI.

1. Ilepeyenb 1UIAHHPYEMBIX Ppe3yJbTATOB 00y4eHHss (00pa3oBaTeJbHBIX
pe3yJbTAaTOB) MO AUCHUILIHHE

Heabio ocBoenus muctumuinHbl «lIpakTudeckas 3JEKTPOHHUKA HA MUKPOKOHTPOJUIEpAX»
SIBIISICTCS TIOBBIIICHHE TEXHHYECKONW TPAMOTHOCTH YYalIeToCs, 03HAKOMIIEHHE C COBPEMEHHBIMH
TeXHHYECKUMU CpEICTBAMH, a TaK J>K€ IMOArOTOBKa OakamaBpa K paloTe ydyuTelieM
MH(OPMATUKU M TEXHOJIOIMM B 00Ieo0pa3zoBaTesibHON wiKoisie. JuciuminHa npepHa3HaueHa
IaTh OyIyIIUM YUUTENISIM MPOPECCHOHANBHYIO (TEOPETHUECKYIO U MPAKTUYECKYIO) MOATOTOBKY
B 00JIaCTH TEOpHHM M METOAMKH OOy4YeHHsS NpeAMETOB WH(GOPMATHKH W TEXHOJOTUH Ha
Pa3IMYHBIX CTYNEHAX 00111e00pa30BaTeNbHON MIKOJbI.

3ajgaveill OCBOCHHUS TUCIMIUIMHBI SBISETCS (OPMUpOBAHHE Yy CTyAEHTa IEIOCTHOTO
IpeCTaBiIeHUss 00 OCHOBHBIX JTalax CTAHOBJIEHUS COBPEMEHHON METOIMKHU IpEernoiaBaHus
TEXHUYECKUX IUCUIUIUINH, 00 OCHOBHBIX KaTETOpUSAX, MOHATHUSAX W METOJIaX, O pOIH U
MmecTe npenoaBanus  «lIpakTuyeckass 5IEKTpOHMKAa HAa MHUKPOKOHTpOJUIEpax» B
npoeCCHOHATBPHON  IMOJATOTOBKE YYHTENsI TEXHOJOTHH M MH(OPMATHKH, CHOPMHPOBATH
TOTOBHOCTh Oyaymiero yaurens K 3QQeKTUBHOMY NpenojaBaHHI0 0a30BOro M MpodUIbHBIX
KYPCOB IO IIPEIMETY.

B pesynbrate ocBOeHHs MporpaMmbl OakanaBpuaTa OOy4yarOIIMHCS TOJDKEH OBJIAJCTh
CIIEAYIONIMMHU pe3ylibTaTaMu 00y4eHuss mo gucuuiuimae «l[IpakThueckas HJIeKTpOHWKA Ha
MHUKPOKOHTpOJUIEpax» (B TabJUIEe MpPEJCTaBICHO COOTHECEHHE 00pa3oBaTEIbHBIX PE3yJIbTaTOB
00yYeHUs 1O JUCIUIIMHE ¢ UHIUKATOPAMH JOCTHKECHUS KOMITETCHITUH )

Komnerenius u OG6pa3zoBaTeabHbIC PE3YIbTAThI TUCIUTLTAHBI
AHIUKATOPEI €€ (aTamnsl GopMUpPOBAHUS AUCIUTUINHBI)
JOCTUXKCHUSA B 3HaeT yMeeT BJIAAEET
JUCLUILINHE
YK-1.1. JlemoHCcTpHpYET OP-1 OP-2 OP-3
sHaHMe  ocobenHocTel — 0COOEHHOCTH — aHAJIM3UPOBATh — HaBBIKaMH
CHUCTCMHOT'O nu
CUCTEMHOTO U HMCTOYHHUKHY WH(OpPMAIIUK | COTIOCTaBIEHUS
KPUTHYICCKOT'O
MBIIILTCHHS, KPUATHYECKOTO C TOYKH 3pEHUS pa3HbBIX HCTOYHUKOB
apryMEeHTHPOBaHHO MBILUIEHUS U BPEMEHHBIX U nH(popMaIuu ¢
opmupyer coOCTBEHHOE |  TEMOHCTPHPOBATH IPOCTPAHCTBCHHBIX LICJIbIO BBISIBIICHUS
CyKaemue W OUCHKY | roTOBHOCTH K HEMY; | YCIIOBHH MX WX POTHBOPEUHA U
nHPOpMAaIH, TPUHAMAET
— JIOTUYECKHUE BO3HUKHOBEHUS; IIOUCKA
000CHOBAaHHOE peIlICHHUE.
VK-1.2. TTpuvensier dbopMbI U — aHaJIU3UpOBATh paHee JIOCTOBEPHBIX
agornueckue  Gopmel | OPOLCAYPHI, CJIOKUBIIHECCA B HAYKC Cy)KI[eHHﬁ;




MPOLEYPE, CHOCOOCH K | IeMOHCTPUPOBATH OILICHKH UH(OpMaIINH; — HaBBIKAMH
pediekcun 10 HOBOAY | ¢110coGHOCTB K — apryMEHTHPOBAHO OIpeIeIeHuUs
cobeTBenHoit i ol pediexcuu mo dbopmHupoBaTh NPaKTUICCKUX
MBICJINTCIIBHOU
ST IBHOCTE. MOBO/Y COOCTBEHHOE CYX/ICHUE U | TIOCIEICTBUN
YK-1.3. Amnammupyer | COOCTBEHHON U OILICHKY MH(pOpMaLInK; IIPEUI0KEHHOI'O
MCTOYHHMKH WH(POPMAMH | qyKOH pelIeHH s 3a/1a4H.
C LCJIBIO BI)I?BJ'IGHI/IH ux MBICJ'II/ITGJ‘IBHO?I
MMPpOTUBOPCUYHNU W IOHCKA
JOCTOBCPHBIX Cy)K[[eHPIIZ. ACATEIILHOCTH
YK-2.1. Omnpenenser OP-4 OP-5 OP-6
COBOKYITHOCTb B|— HOPMAaTUBHO- | — BBIJICTISTH B|— preMaMu
B3aMMOCBSI3aHHBIX IPaBOBBIE aKTBI, | IOCTaBJICHHOU eI | JIGKOMIIO3HIIUN
3aJad M PECypPCHOE | peryiupyromnme OCHOBHBIE CMBICJIOBBIE U | IIETIH, UCTIOJB3YS
o0ecrieueHue, OTHOIIEHHS B cepe | CTpyKTypHbIE BapUaTHBHbBIC
YCIIOBUSL JOCTHKCHUS | TIPOSKTHOM U | KOMIIOHCHTHI; TPAKTOBKH  3ajad,
MOCTABJICHHOW II€JIH, | HCCIIEIOBATEIbCKON | — (bOopMyYITHPOBATH | KOHKPETU3UPYIOIIUX
UCXOIs U3 | JIEATEIbHOCTH; 3aJ]aud Ha OCHOBE JTAllOB | PA3JINYHbIC yTH
JICHCTBYIOIINX - 0COOCHHOCTH | MOJTy4eHUS JOCTHDKEHUS
MIPABOBBIX HOPM. MIPOEKTHOTO MIPOMEKYTOUHBIX TIOCTaBJICHHON
VK-2.2. OrneHuBaeT | MbIIUICHUS; pe3yJIbTaTOB; 1eIH;
BEPOSATHBIC PHCKH H | — OCHOBHBIC JTaIlbl | — OTIPENIeNATh | — criocobamu
OTpaHUYCHUS, NPOCKTHUPOBAHUS, UX | COBOKYITHOCTb OTIpEICIICHUS
orpenensieT MOCJIEIOBATEIBHOCTD | HEOOXOAMMBIX PECYpPCOB | PE3EpPBOB,
OKHJJaeMble U B3aUMOCBSI3b; JUTSL peanu3allii KaKJOH | UCIIONIb30BaHHE
pe3yabTAaTHl PEHICHUs | —  PAa3HOBUAHOCTH | 33Jauu; KOTOPBIX MOJXKET
MOCTaBIICHHBIX 3a7a4. | PUCKOB U | — OLIGHWBAaTh YPOBEHb U | KOMIIEHCHPOBATH
YK-2.3. Hcnoms3yeT | orpaHHueHUI B | KAYECTBO KaXJIOTO | HEIOCTATOK
UHCTPYMEHTHI U | IPOEKTHOMN pecypca, UMEIOIIUXCS
TEXHUKU THQPPOBOTO | ICATEIHHOCTH; 00ecTeunBaroIero peCypcoB;
MOJICTTUPOBAHUS  JUIA | - TEXHHUKH | BBITIOJTHEHHE — criocobamu
peanu3anu U(pPOBOTO OTIpeNIeIeHHOW 3aJ1auu; perteHus
00pa3oBaTeNnbHbIX MOJICTTUPOBAHUS IS | — BBISBJISITH | KOHKPETHBIX — 3a7a4
IPOIIECCOB peanu3am BO3MOYKHOCTH NPOEKTa Ha YpPOBHE
o0pa3oBaTenbHbIX MPEOAOTCHUSI PHUCKOB U | 3asiBICHHOTO
IPOIIECCOB. OTpaHHYEHUN C YYeTOM | KauecTBa H  3a
UMEIOIINXCS PECYPCOB U | YCTAaHOBJICHHOE
PE3epBOB; BpeMS;
- MPOEKTHPOBATH | — HaBbIKaMHU
nporecc pelieHus | MyOJIuIHOTO
KaXI0M 3a/laud TPOEKTa, | PeACTaBICHUS
BBIOMpasT ONTHUMAJBHBINA | PE3yIbTAaTOB
crnocod ee  pelleHus, | peleHus

UCXOJS U3 JEHCTBYIOIINX
MIPaBOBBIX HOPM 51
UMEIOIINXCA PECypCcoB H
OTpaHUYEHU;

- HCII0JIb30BATh
MHCTPYMEHTBI U TEXHUKU
udpoBoro
MOJIETTUPOBAHUS
peanuzanuu

JJIA

KOHKpPETHOM 3ajauu
MIPOEKTA.




00pazoBaTebHBIX
MIPOIIECCOB

2. O0beM IMCUMIIMHBI B 324€THBIX eIMHUIAX C YKAa3aHHEM KOJHYecTBA aKaJeMHYeCKHX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO padoTy o0y4amommxcsi ¢ nmpemnogaBarteseM (Io
BH/IaM Y4YeOHBbIX 3aHATHH) U HA CAMOCTOATEIbHYI0 PpadoTy 00y4aroImXxcst

VYyeOuble 3aHATUS
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3. CopepxaHue TUCHHUILUIMHBI, CTPYKTYPHPOBaHHOE MO TeMaM (pa3jejiaM) ¢ yKazaHHeM
OTBE/ICHHOI0 HA HUX KOJMYeCTBA aKA/IeMHYeCKHUX YACOB U BUAOB YUeOHbIX 3aHATHIA

3.1.Ykazanue mem (pazoenos) u omeedeHH020 HA HUX KOUUECMEA AKAOEMUUECKUX YACO8 U
6U006 YUEOHBIX 3aHAMUIL

KonnuecTBo yacoB 1o ¢popmam opranusanuu
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7 cemecTp
Paznen | MuUKpoKOHTpOIUIEpHas AIEKTPOHHKA.
Tema 1. Beenenue.
2
Tema 2. Kortposepsi. 2 4
Pasnen 2 IIporpammupoBaHue KOHTPOJIIIEPOB.
Tema 3. IIporpammupoBaHue KOHTPOJJIEPOB HA 4 8
C++. 4
Tema 4. IIporpamMmmupoBaHue KOHTPOJJIEPOB HA 4 8
Python .




Pa3znen 3. IlpakTtuueckast 3J€KTpOHHKA HA MUKPOKOHTPOJUIEpAX.

Tema 5. IIpoexTsl ¢ JATYNKAMH. 4 12
Tema 6. [IpoeKThl ¢ UCIOJHUTEIBHBIMU 6 5 16
YCTPOMCTBAMMU.

Hroro no 7 cemecTpy 12 20 40

3.2.Kpamkoe onucanue cooepiicanus mem (pazoenoe) OUCUUNIUHbL

Kpartkoe conep:xxanue kypca (7 cemecTp)
Pa3nes 1. 1 MUKpOKOHTpOIIEpHAS 3IEKTPOHUKA.

Tema 1. Beenenue.

Hcropus paszsutus kypca. Llenu, 3agaun u akryanbHOCTh. OOIIME TEPMUHBI M ONPECIICHHUS.
Kiroueseie cinoBa. COBpEMEHHOE COCTOSIHUE U NIEPCIIEKTUBBI Pa3BUTHS U3y4acMON JUCLIUILIMHBL.
IIpuMepsl CyLIECTBYIOIIEH JIEKTPOHUKHN Ha KOHTPOJUIepax. ba3oBble 3JIEeMEHTBI KOHCTPYKTOPOB.
WutepakTuBHas popma: Jekius — Oecena.

Tema 2. KoHTpoOJIEPHI.

Oomas knaccudukanus. Ctpykrypa. CeMeicTBO MUKPOKOHTpOsLiepoB Apayuno: Arduino Uno,
Arduino Nano, Arduino Mega, Arduino Mini, Arduino industrial 101, LiliPad wu tx.
Konrpostep Raspberri Pi.

WNuTtepakTuBHas popma: Jekius — Oecena.

Pasnen 2 [IporpammupoBaHue KOHTPOJIIIEPOB.

Tewma 3. [IporpammupoBaHue KOHTpOJUIEpoB Ha C++
Co3nanne mpocroil mporpammbl. OcoOeHHOCTH si3bika TporpammupoBanus. Blink. Uucnossie
nepeMeHHbIe U apudmeTnyeckrue onepanuu. OyHKIMA. MacCUBBI U CTPOKH.

WNutepakTuBHas popma: Jekius — Oecesa.

Tema 4. [IporpamMmMupoBaHie KOHTPOJUIEpOB Ha Python .
VYcranoBka Python. Cosmanume mpocroit mporpammbl. Pabota ¢ mepeMeHHBbIMH. BbimonHenwue
onepauui.

WNutepaxkTuBHas popma: nekius — Oecena.

Pazgen 3. IlpakTuueckas 3lEKTPOHHMKA HA MUKPOKOHTPOJUIEpAX

Tema S [IpoekThI ¢ TaTYUKaMHU.

JlaTuuku: AaT4uK OTHA, JaT4yuk XOoJula, JaT4UK TEeMIlepaTypbl, JaTYUK 3BYyKa, JaTYUK CBETa,
COBMEIIEHHBIN TaTYMK TeMIEepaTyphl U BIAXKHOCTH, JaTYUK JBMKEHUS, MH(PPAKpaCHBIA aT4YUK
U T.J.

WNutepaxkTuBHas popma: nekius — Oecena.

Tema 6. [IpoeKTbI C HCTIOTHUTEIBHBIMUA YCTPOWCTBAMH.

Ceerouo/pl, NEpeKIoYaTeNd, AWHAMHUKH, Oerymas CTpoKa, CEMHCErMEHTHblE WHAMKATOPHI,
JBUTATEIN MOCTOSIHHOIO TOKA, IaroBble JBUTATEIN, CEPBONPUBOABI U T.1.

WNuTtepaktuBHas dhopma: ekius — Oecena.




4. IlepedyeHb Yy4eOHO-METOAMYECKOro o0ecrevyeHUs JIA CAMOCTOSITEbHOH PadoThl
o0yvyaummxcsi 0 AMCHUILINHE

CamocrosrenbHas padoTa CTyICHTOB SBJIAETCS 0c000i (opMOii opraHu3anuu y4eOHOro
npolecca, MPEACTaBIAIOMmAs Co0OM  IUIAHMPYEMYIO, MO3HABaTeNbHO, OPraHMW3alMOHHO |
METOJIMYECKH HAIPABIAEMYIO JESTEIbHOCTh CTYJEHTOB, OPUEHTUPOBAaHHYIO Ha JIOCTH)KEHHE
KOHKPETHOTO  pe3yJjbTara, OCYIIECTBIsIEMYlO 0€3 TpsAMOW  TOMOIIM  IPEroJaBaTels.
CamocrosTenbHas padoTa CTYIEHTOB SIBJISIETCS COCTABHOM 4acThio yuyeOHOH paOOThl U MMeEeT
LENBI0 3aKpeIyIeHUe W YriyOJeHue MOJydYeHHBIX 3HAHWA M HaBBIKOB, ITOMCK U MPHOOpETeHne
HOBBIX 3HaHUI, a TAK)Ke BBINOJIHEHHE YUEOHBIX 3aJJaHUi, TOATOTOBKY K MPEICTOALIMM 3aHATUSAM
u 9k3ameHy. OHa TmpexycMaTpuBaeT, Kak INpaBWio, pa3paboTKy pecdeparoB, HaNMCaHHE
JIOKJIaJIOB, BBIIIOJIHEHHE TBOPYECKHX, MHAMBHUIYAlbHbIX 3a/JlaHUM B COOTBETCTBUHU C y4eOHOM
IpOTPaMMOil (TEMaTHYECKUM IIAHOM U3YyUYCHHS AUCHUILIMHBI). Tema A Takoro BBICTYIUICHUS
MOJKeT OBITh MpeJIOKEHa IpernojaBaTeiaeM WM n30paHa CaMUM CTYJIEHTOM, HO MaTepHai
BBICTYIUICHUSI HE JOJDKEH IyOJIMpOBaTh JIGKIMOHHBIA Martepuan. PedepaTuBHBI MaTepuai
CIIY’)KUT JIOTIOJIHUTENIbHOW MH(pOpManueil Juist paboThl Ha NPAaKTUYECKUX 3aHATUAX. OCHOBHas
IeJIb JAHHOTO BHJa pabOTHI COCTOUT B OOYUEHHH CTYJCHTOB METOJIaM CAMOCTOSTEIILHOU PaOOTHI
¢ yueOHbIM MaTepuasioM. J[Jsl OJHOTHI YCBOEHUS TEM, BBIHECEHHBIX B NPAKTHUYECKUE 3aHSTUS,
Tpebyercst pabora ¢ mepBoucTouHMKaMu. Kypc mpemycMaTpuBaeT camMOCTOSATEIBHYIO paboTy
CTYAEHTOB CO ClelualbHOW JuTeparypoid. CiieyeT OTMETHTbh, YTO CAMOCTOSITeNbHas padoTa
CTYZICHTOB PEe3yJIbTaTHBHA JIUIIb TOT/A, KOT/Ia OHA BBIOJIHIECTCS CUCTEMAaTHYECKH, TUIAHOMEPHO
U 1IeJICHAIIPABIIECHHO.

3amaHus UL CaMOCTOSITENbHOM  pabOTBl  MPEAYyCMATPUBAIOT  HCIIOJIb30BaHHE
HEOOXO/JUMBIX TEPMHMHOB WU MOHATUH 1O mpobiematuke Kypca. OHHM HaleIMBAalOT Ha
MPAKTUYECKYI0 paboTy MO MPUMEHEHHUIO M3Y4aeMOro Marepuala, IOUCK Oubamorpaduueckoro
MaTepHala 1 3JIeKTPOHHBIX MCTOYHUKOB MH(pOpPMAILUY, WUTIOCTPATUBHBIX MaTEepUaoB. 3aJaHus
0 CaMOCTOSITETIbHOH paboTe JaroTcs IO TeMaM, KOTOpble TPeOYIOT IOTONHUTEILHON
npopabOTKH.

OO6muii o0beM CcaMOCTOATENbHOW pabOThl CTYAEHTOB IO JUCUUIUIMHE BKIIIOYAET
ayJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOATENbHYIO paOOTy CTYAEHTOB B TEUEHHE CEMECTpa.

AyIuTOpHAs CaMOCTOSTENbHAS padoTa OCYIIECTBISIETCS. B ()OPME BBITIOJTHEHHUS TECTOBBIX
3aJaHuii, Kelc-3a/1a4y, NHCbMEHHBIX IPOBEPOYHBIX pPAOOT MO AMCLUUIUIMHE. AyIUTOpHas
caMmocTosATeNnbHas paboTa obecrieyeHa 0a30l TECTOBBIX MaTEpUANIOB, Kelc-3a/1ad 1O pasjenam
JUCLUTUIMHBL.

BHeayauTopHas camocTosTenbHas paboTa ocylecTBiIseTcs B hopMax:
- TIOATOTOBKHM K YCTHBIM JIOKJIa7aM (MUHH-BBICTYIUICHUSIM);
- MOATOTOBKA K 3amuTe pedepara;
- IIOATOTOBKHU K 3aIMUTC MPAKTUYCCKUX pa60T.

11 [pUMEDP 60NRPOCOB UCNOJIB3YEMbLX HA KOJUIOK6UYME.

Jlataukmu.

HcTouyHnky nUTaHus SIEKTPUYECKUX YCTPOMCTB.
DJIEMEHTBHI 3alIUThI JIEKTPOTEXHUUECKUX CXEM.
biiouHoe mporpaMmMupoBaHre MUKPOKOHTPOJIJIEPOB.
CyuiecTBytolme KOHCTPYKTOPBI C KOHTPOJUIEPaMHU.

agbrwbnE

Bonpocwi ona camocmoamenvrozo uzyuenus o0yuarouumMucs
IIpumepbl TeM MUHH-BBICTYIJICHU A
1. CoBpemeHHBIE MUKPOKOHTPOJUIEPHI.
2. HoBble naT4uku 7151 TPOMBIIIEHHOCTH.

Ilpumepovt memamuk peghepamos



HcTopus pa3BUTHS NPAKTUYECKOUN SJIEKTPOHUKH.

HcTopuueckue TUUHOCTH BHECIIUE BKJIa/ B Pa3BUTHUE 3JIEKTPOHUKH.
CoBpeMeHHbIE TPUMEPHI PA3BUTHUS HHTEIUIEKTYaIbHBIX YCTPOICTB.
Cdepbl mpuMeHEHHSI MUKPOKOHTPOJUIEPHBIX YCTPOMCTB.
PobGoToTexHuueckue ycTpoicTBa B IPOMBIIIJICHHOCTH.
ABTOMAaTH3a1Ms TEXHOJIOTUYECKUX TTPOLIECCOB.
DNEKTPOTEXHUUECKHE CXEMbI Ha KOHTPOJLIepax.

NoakowhE

Ilpumepvt mecmoeswvix 3a0anuii

3a cyer yero poOOT ¢ AByMsI BEYLIMMH KOJIECAMH OCYILECTBIISET IOBOPOT?
1. 3a cuer BpalieHUs KOJIEC B pa3HbIE CTOPOHBI.
2. 3a cueT BpallleHUs KOJIEC B OJIHY U TY K€ CTOPOHY.
3. 3a cyeT OCTaHOBKH 000UX KOJIEC.

. CKOJIBKO pa3 HY>KHO NOBTOPUTH JI€HCTBUSL, 4YTOOBI POOOT OCTAHOBHUIICA TIOCIIE
TOTO, KaK POEeT 10 KBaapary?

1. 2 paza.

2. 4 pa3za.

3. 6 pas.

Ha uro Biusier ypoBeHs 3apsiia 6arapeil peanbHoro podora?

1. Ha TOYHOCTH BBIIIOJIHEHUS TTOBOPOTOB.
2. Ha cxopocTb BpalieHusi MOTOPOB.
3. Ha qurenbHOCTH paboThl poboTa.
4. Ha mops10K BBITIOJTHEHUS! KOMaH POOOTOM.
. OT yero 3aBHCUT TOYHOCTb BBINOJIHEHHSI IOBOPOTOB peaIbHBIM poOoTOM?

1. Ot ypoBHs 3apsia 6atapen.

2. Ot uBera KoJjec poboTa.

Jna camocmoamenvHoil n0020mMoO6KU K 3aHAMUAM NO OUCUUNTIUHE PEKOMEHOYEeM A
UCROJIb308aMb YUEOHO-MEMOOUUECKUE MAMEPUATIL:

1. Tlerpocsan, K.O. DnexktpoHuka HHTETpaldbHBIX cxeM. JlaGopaTtopHbie paboOTHl H
ynpaxkHeHust : YdeOHoe mocobue. - MockBa : WznarenscrBo "COJIOH-IIpecc",
2012.1SBN9785913592132. URL.: http://znanium.com/go.php?id=892456

2. TMurapes,JI.A. DnextpoHuka : yueObnoe mocooue / JI.A. ITurapes. - Cankt-IlerepOypr :
CII6I'AY,2017.-150c.URL: http://biblioclub.ru/index.php?page=book&id=480400

3. DOmnekrponuka : y4yebHoe mocobme / A.E. Hemmporckmii, U.}O. Cepruesckas, O.U.
Crenanos, A.B. lBanos. - MockBa|Bonoraa : Madpa-Unxenepus, 2019. - 201 c. : wi,
tadyr, cxem. -  bubmmorp.: c. 187. - ISBN  978-5-9729-0264-4.
URL.: http://biblioclub.ru/index.php?page=book&id=564827

5. IlpuMepHble OLEHOYHBbIE MAaTepHAIbl [Jisl TPOBeJEHMA TeKyUero KOHTPOJs
ycIeBaeMOCTH M IPOMEKYTOYHOM aTTecTalli 00y4alomuXxcs o JMCHHIIJIMHe

Opranuszanys ¥ NpoBe/ieHHe ATTECTALMH CTYAeHTa
®I'OC BO B coorBercTBUU € HpuHLMNAMH bBonoHCKOro mpouecca OpHUEHTHPOBAHbBI
IPEUMYILIECTBEHHO HE Ha cooOlieHue oOydarolmeMycs KOMILJIEKCa TEOPETUYECKUX 3HAHHM, HO
Ha BBIpaOOTKy y OakajaBpa KOMIIETCHIUH — JMHAMUYECKOro Habopa 3HaHUM, YMEHU, HAaBBIKOB


http://znanium.com/go.php?id=892456
http://biblioclub.ru/index.php?page=book&id=480400
http://biblioclub.ru/index.php?page=book&id=564827

U JIMYHOCTHBIX KA4eCTB, KOTOpPHIE MO3BOJIAT BBIMYCKHHKY CTaTh KOHKYPEHTOCIOCOOHBIM Ha
PBIHKE TPpYJa U YCHEIIHO MPOPECCUOHANBHO PEaTU30BbIBATHCS.

B npouecce onenku 6akanaBpoB HEOOXOAUMO UCIIONB3YIOTCS KaK TPAJUIUOHHbIE, TaK U
WHHOBAIIMOHHBIE THUIIBI, BUABI U (POpMbI KOHTpOJs. [Ipu 3TOM MOCTENEHHO TpaaAULIUOHHBIE
CPEICTBAa COBEPUICHCTBYIOTCS B pYCil€ KOMIIETEHTHOCTHOIO IIOJX0Ja, a HWHHOBAaLMOHHbIE
CPEIICTBA a/IalTUPOBAHBI JIJIs1 TOBCEMECTHOTO MPUMEHEHHSI B POCCUNMCKON BYy30BCKOM MPaKTUKE.

Less npoBeaeHHs] aTTeCTALMM — TPOBEPKAa OCBOCHHUS 00OPa30BaTENLHOW MPOTPAMMBI
JTUCIUILIMHBI-IPAKTUKyMa yepe3 copMUpPOBAHHOCTH 00pa30BaTENIbHBIX PE3YIbTATOB.

IIpomexyTouHasi aTTecTalMsl OCYLIECTBISIETCA B KOHLE CEMECTpa U 3aBEPILIACT
W3Y4YEeHHE AUCLUMIUIUHBI, MOMOTraeT OIEHUTh KpPYMHbIE COBOKYIMHOCTH 3HAHMA M YMEHHI,
(dbopMHpOBaHUE ONIPEIEICHHBIX KOMIIETEHIIHH.

OIllEHOYHBIMH  CPEJICTBAMU TEKYIIETO OICHWBAHUS SBISIFOTCS: JOKJIAQA, TECTHl IO
TEOPETUYECKHM BOMPOCAM JIUCIUIUIMHBI, 3alUTa NPaKTUYeCKuX pabor u T.m. KOHTpOIb
YCBOCHHS Marepualia BEICTCS PErysipHO B TEYCHHE BCErO CEMEeCTpa Ha MPAKTUYCCKUX
(ceMHHAPCKUX, TA0OPATOPHBIX ) 3aHATHSIX.

Ne CPEJCTBA OHEHUBAHUA, OO0pazoBaTeibHbBIE
H/H HCIOJIb3YyEMbIC JJId TCKYIICTO OLICHNBAHUA IOKa3aTCIIA pGSyJ'IbTaTBI TUCLUIUINHBI
(hopMupOBaHHS KOMITETCHIINH
OueHoYHbIE CPEACTBA ISl TEKYLIEil aTTecTAlUN OP-1
OC-1 3ammra pedepara — 0COOEHHOCTH CHUCTEMHOTO U
OC-2 ycTHBIM J10KJIa/1aM (MUHU-BBICTYIUICHUAM); KPUTHYECKOTO MBIILICHHS 1
JEMOHCTPHUPOBATH TOTOBHOCTH K
HEMY;

OC-4 3amuTa NpakTHIECKUX padoT.
— joruyeckre GOpMbI U MPOLIETYPHI,

JIEMOHCTPUPOBATH CIIOCOOHOCTD K

OueHovHbIE CpeACTBA AJIS IPOMEKYTOYHOM peqmeKSHH 1o IOBOAY %06CTBGHHOH
aTTecTAIMH U 4y>KOW MBICIIUTEIIBHOU

3a4eT (IK3aMeH) ACATECIBHOCTHU
OC-5 Dk3amen OP-2
— aHAJIM3UPOBATh UCTOUHUKH
MH(}OPMALINU C TOUKHU 3PEHUS
BPEMEHHBIX U ITPOCTPAHCTBEHHBIX
YCIOBUHN UX BOZHUKHOBEHUS;
— aHAJIM3UPOBATh paHEe
CJIOKMBIIIHECS B HAYKE OLEHKU
uH(pOpMaIHH;
— apryMeHTUPOBaHO (OPMHUPOBATH
COOCTBEHHOE CYX/IEHUE U OLICHKY
nHpopmanuu;

OP-3
— HaBBIKAMH COTIOCTaBJIEHUS Pa3HbIX
MCTOYHHUKOB MH(POPMALIUH C IIETBIO
BBISIBJICHUS X TIPOTUBOPEUHIA 1
IIOMCKA JIOCTOBEPHBIX CYXACHU;
— HaBBIKAMH OIIPEIEIICHUS
MPAKTUYECKUX MOCIIEICTBUI
IIPEIOKEHHOTO PEIICHUS 3a1a4H.

OP-4

- HOPMATUBHO-IIPABOBLIC aKThI,




perynupymolrie oTHOLeHUs B chepe
MPOEKTHOM H UCCIEN0BATEIbCKON
JeSITeNIbHOCTH;

— 0COOEHHOCTH MIPOEKTHOTO
MBILUICHHUS,

— OCHOBHbIE ATaIBI
POEKTUPOBAHMUS, ux
II0CJIEZIOBATEIbHOCTD u
B3aMMOCBSI3b;

—  Ppa3sHOBHJIHOCTH  PHCKOB U
OTpaHUYCHUHN B MPOEKTHOM
NeSITebHOCTH;

- TEXHHUKHU uudpoBoro

MOACIIUPOBAHUA JId  pcaiu3allun
O6pa3OBaTeHLHLIX IIponIecCCoB.

OP-5
— BBIACIIATH B MOCTaBICHHOMN oeian
OCHOBHBIC CMBICJIOBBIC n

CTPYKTYpPHBIE KOMITOHEHTHI;
— (opMyNnHUpOBATh 33/1a4U HA OCHOBE
ATAIOB MOIYYSHHS TIPOMEKYTOUHBIX
pe3yNIbTaToB;
— OINpeaeIsATh COBOKYITHOCTh
HEOOXOIUMBIX pecypcoB TUIs
pean3alyy KaxJ01 3a/1auu;
— OIICHHMBaTh YPOBEHb M KauyeCTBO
Ka’KJI0T0 pecypca,
o0ecreynBaroIero BBINOJIHEHUE
ONpeACIICHHON 3a/1a4u;
— BBISIBIISITH BO3MOYKHOCTH
MIPE00JICHUS PHCKOB u
OTPaHUYEHUH C yYETOM UMEIOIIUXCS
PECYPCOB U PE3EPBOB;
— MPOEKTUPOBATh MPOLIECC PEIICHUS
KaXJOW 3a7aud TNpOeKTa, BbIOMpas
ONTUMAJIBHBIA CHOCO0 ee peleHwus,
WCXOMS U3 JCHCTBYIOIUX MPABOBBIX
HOPM M HMEIOIIUXCA PECYpCoB H
OTpaHUYECHUH;
- HCIOJb30BaTb HWHCTPYMEHTHI H
TEXHHUKHU g poBoro
MOJICIMPOBAHUS ISl peasn3aluu
00pa3zoBaTeNbHBIX MPOIECCOB

OP-6
— TpHeMaMH JCKOMIIO3HIINU IIEJH,
WCIIOJNIb3Ysl BapUaTUBHBIE TPAKTOBKHU
3azad, KOHKPETU3UPYIOIIHX
pa3NuyHbBle  MYTH  JOCTH)KEHUS
MOCTaBJICHHOM IIEIH;
— crioco0amu OTIpeIeIeHuUs
PE3epBOB, HCIOJIb30BAHHUE KOTOPBIX
MO>KET KOMIIEHCHUPOBATh HEIOCTATOK




UMEIOIIUXCSI PECYPCOB;
— croco0aMu peleHnss KOHKPETHBIX
3aJa4  IPOEKTa  Ha  YPOBHE
3a{BJIICHHOIO  KadyecTBa W 3a
YCTaHOBJICHHOE BPEMSI;

- HaBBIKAMH MyOIMYIHOTO
MPEJCTABICHUS pe3yJIbTaTOB
peleHus KOHKpPETHOU 3aJ1auu
MPOEKTA.

Omnucanue OIEHOYHBIX CPEICTB M HEOOXOJMMOro 000pyHOBaHHS (JIEMOHCTPAIMOHHOTO
Mmarepuaiga), a TaK >K€ HpOoLeNypbl M KpUTEpUU OLEHMBAHUSA HMHIUKATOPOB JIOCTHKEHUS
KOMIIETEHIIMI Ha Pa3IMYHBIX dTanax ux (OPMHUPOBAHUS B TPOIIECCE OCBOCHHS 00pa30BaTEIbHOM
nporpammel  npeicrtaBieHbl B DOHAE OLEHOYHBIX CPEICTB I TEKYLIET0 KOHTPOIA
YCIIEBAEMOCTH M IIPOMEKYTOYHOM aTrTecTauuu no aucuuiuimee «lIpakruaeckas 21eKTpOHMKA HA
MUKPOKOHTPOJLIIEPAX ).

Mamepuanst, ucnoibyemole 0 MeKyuie20 KOHMPOs yCnesaemocnu
odyuarowuxca no oucyuniune
Marepuansl Juist Opraiu3aliy TeKyIeH aTTeCTalluy IPEICTaBICHbI B 1.5 MPOrpaMMBl.

Mamepuansl, ucnons3yemole 0111 RPOMENCYMOUHO20 KOHMPOJISL YCREGAEMOCHU
odyuarowuxca no oucyuniune

OC-5 3auér
IpumepHbIe BONPOCHI K 3a4ETY

1. WcTopwua pasBUTUA 3TIEKTPOHUKMU.
MWUKpOKOHTpoAnepbl ApaynHo.
MwuKpokoHTponnep Raspberri Pi.
MporpammupoBaHme Ha C++.
MporpammuposBaHne Ha Python.
N3mepeHne napameTpoB OKpyKaloLero NpoCcTpPaHCTBa.
MpaKTUKa Ha gaTynKax.
MpaKTMKa Ha UCNONHUTENbHbIX YCTPOMUCTBAX.

WK NV kWD

MporpaMmmupoBaHue ABUTAIOLWMXCA YCTPOMUCTB.
10. ®YHKUMOHANbHbIE BO3MOXHOCTM POHOTOTEXHUYECKUX KOHCTPYKTOPOB .

B koHIIe n3yueHus TUCIMITIIMHBI TOABOASTCSA UTOTHU PabOTHI CTYAEHTOB HA JIEKLIMOHHBIX
MPAKTUYECKUX 3aHATHUSAX IyTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0alJIOB B TEUEHUE CEMECTpA.

Kpurepun oneHuBanus 3HAHUH 00y4al0IIMXCS 110 JMCHUIIHHE

Dopmuposanue 6ALTILHO-PEUMUH2060U OYeHKU pabombl 00YYAIOUUXCSL




ITocewmenne Pabora Ha
TTocemenue .
N MPAKTUYECKHUX | MPAKTUYSCKUX | 3a4éT
JIEKIAHA .
3aHATUH 3aHATUAX
Pasz0asutoBka o 10 x 1=10
6 x 1=6 6ayoB 152 Gamna 32 Gamra
7 BHJIaM paboT 0aiIoB
cemectTp | CymmapHbIit 6 GamioB 16 6ammoB 168 6amna 200 6anmoB
Makc. 0ar max max max max

Kpumepuu oyenusanusa pabomol obyuarowezocs no umozam 1 cemecmpa

bamusl (2 3E)

«3a4YTCHO»

ooiee 100

«HEC 3a4TCHO»

100 1 menee

6. MeToanyecKkue yKa3zaHus VI 00y4alOLIMXCSl 10 OCBOCHHIO THCHMIIIMHBI

VYcnennoe u3ydeHue Kypca TpeOyeT OT oOyJarolmuxcsi TMOCEIICHUs JIEKIUM, aKTUBHOMN
paboThl Ha NPAKTUYECKUX 3aHATUSAX, BBIIOJHEHHS BCEX Y4YEOHBIX 3aJaHMil mpernojaBaTes,
O03HAKOMJICHHsI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuch JeKHUU — OJHa U3 (POpM aKTHUBHON CaMOCTOSATENIBHOM paboThl 00ydaroluxcs,
TpeOytomiasi HaBBIKOB M YMEHMsSI KpaTKO, CXEMaTHYHO, IIOCJEJ0BAaTENIbHO U JIOTUYHO
(UKCUpPOBaTh OCHOBHBIE IOJIOKEHUS, BBIBOABI, 000011eHUs, (HOPpMYIUPOBKH. B KoHIEe Jekuuu
IpenoiaBaTesib OCTaBIsieT Bpems (5 MUHYT) s TOTO, YTOOBI OOydarommecs HWMeENn
BO3MO>KHOCTb 3aJ]aTh YTOUHSIOIME BOMPOCHI IO U3y4yaeMOMy MaTepuany. M3-3a HenocTarouHoro
KOJIMYECTBA ayJUTOPHBIX YAacCOB HEKOTOpbIE TEMbl HE YIAE€TCS OCBETUTh B IOJHOM OOBEME,
MO3TOMY TpernojaBarelib, IO CBOEMY YCMOTPEHHUIO, HEKOTOpbleé BONPOCHI BBIHOCHT Ha
CaMOCTOATENIbHYIO PabOTy CTYJEHTOB, pEKOMEH/ys Ty WM MHYIO JuTeparypy. Kpome storo, mis
JyYIIEr0 OCBOEHMS Marepuajia M CHUCTEMaTU3allMd 3HAHWK 10 JAUCUUIUIMHE, HE00XOIUMO
MOCTOSIHHO pa30HMpaTh Marepuaibl JIEKIMHA MO KOHCIEKTaM M y4eOHbIM mocobusim. B ciyuae
HE00X0IMMOCTH 00palaThCs K MPENoiaBaTeNto 3a KOHCYJIbTallueH.

IToaroroBka K NPpaKTH4EeCKUM 3aHATHAM.

[Tpy moAroToBKEe K MPAKTUYECKUM 3aHATHSM CTYIEHT JOJDKEH HU3Y4UTh TEOPETUUECKUI
Marepuall 1Mo TeMe 3aHATUs (MCIOJIb30BaTh KOHCMEKT JIEKIMH, U3YYUTh OCHOBHYIO JIUTEPATYPY,
O3HAKOMUTbCS C IOMOJHUTEIBHOM JIUTEPaTypoi, pHU HEOOXOJUMOCTH JOMOIHUTH KOHCIIEKT, Jienast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIMTEpaTypHbIX HCTOYHMKOB). B ciydae 3arpynHeHui,
BO3HHMKAIOIIUX IPH OCBOEGHHM TEOPETUYECKOTO Marepuana, CTYJIEHTY clieayeT oOpalarbes 3a
KOHCyJbTallMell K mpernogaBaTento. Mas Ha KOHCYJbTalMIO, HEOOXOIUMO XOpPOILIO MpOJyMaThb
BOIPOCHI, KOTOpPBIE TPEOYIOT Pa3bICHEHHUS.

B Hauane npakTu4eckoro 3aHATHsI IPENO1aBaTeNb 3HAKOMUT CTYIEHTOB C TEMOH, OIJIallacT
IUTaH MIPOBEAEHUS 3aHATHSA, BbIIACT 33/aHusl. B TeueHne OTBEIEHHOIO BPEMEHU Ha BBINOJIHEHHE
pPabOTHI CTYIEHT MOKET 0OpaTUTHCS K MPENoJaBaTesio 3a KOHCYIbTAlel WiIN pazbsicHeHusIMH. B
KOHIIE 3aHSTHS POBOAUTCS ITPUEM BBIOJHEHHBIX 3aJJaHU, cOOECeI0BaHUE CO CTYACHTOM.

Pe3ynbTaThl BBINOIHEHUS TPAKTUYECKHUX 3/1aHUHM OILIEHUBAIOTCS B OaJlaX, B COOTBETCTBHH C
0ayuIbHO-PEUTHHIOBOM CHCTEMON YHHUBEPCHUTETA.

IIpumepHbIii epeyeHb TeM J1a0OPATOPHBIX padoT:
[TpoBenenue u3mepenuid, oopaboTka pe3yabTaToB U COOPKA CXEM.
1. U3yueHnue MynbTUMETpA.
2.3yuyeHue 371eMeHTHOM 0a3bl : pe3UCTOPbI, TUOIbI, TPAH3UCTOPHI.
3. 3ydenue 35meMeHTHON 0a3bl: TpaHC(HOPMATOPHI, KOHICHCATOPHI.
4,Pabora ¢ 1aTYNKOM OBUKEHUSL.



5.Pabota ¢ JaTYuKoOM MiIaMeHHU.

6.Pabora ¢ gaTuuKOM TeMImepaTypshl.
7.OXpaHHbIE CUTHAIU3ALUH.

8. HTemeKkTyaabHbIN CBET.

9.IloxxapHast 6€301aCHOCTb.

10. YMHas caHTeXHUKA.

11. KoHTposab K1MMaTa B HOMELIEHUSX.

12. BoinonHeHue 3aaHuii Ha KOHCTPYKTOPaXx.

[lepeueHb OCHOBHOW U JIOTIOJHHUTENBHOW YyueOHOW JsmTeparypbl, HHTEpHET-pecypcos,
HEOOXOUMBIX JJISi OCBOCHUS IUCIUTUIMHBI

OcHoBHas JuTeparypa
1. Hemwumposckuit, A.E. dneKkTpoHuKa : yuebHoe nocobue / A.E. Hemuposckuin [1 ap.] - Mocksa :
NHPpa-UHKeHepua, 2019. - 200 c. - ISBN 978-5-9729-0264-4. - TeKCT : 3NeKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1053409 (gata obpaiweHusa: 24.03.2022). — Pexum
[0CTyna: No noAnucke.
2. MapueHKo, A. J1. DneKTPoTeXHMKA N SNEKTPOHMKA : Y4eBHUK : B 2 TOMaxX. Tom 2. DNeKTPOHMKa /

A1. MapyeHKko, t0.®. Onagumin. — MockBa : UHOPA-M, 2022. — 391 c. — (Bbicwee
obpasosaHue: bakanaspuat). — DOl 10.12737/textbook_5d2573fcd26f36.00961920. - ISBN
978-5-16-014295-1. - Tekct : 3/1EKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1819515 (gata obpaiweHusa: 24.03.2022). — Pexum

[0CTyna: No NoAnucKe.

3. MapueHKo, A. J1. DNeKTPOTeXHMKA N INEKTPOHUKAE : y4ebHUK : B 2 T. T. 1 : DneKkTpoTexHuKa / AJ1.
MapueHko, H0.®. Onaguunit. — Mockea : MH®PA-M, 2021. — 574 c. + [don. maTtepwuansl
[DneKkTpoHHbI pecypc]. — (Bbicwee obpasosaHue). — DOl 10.12737/11305. - ISBN 978-5-16-
009061-0. - TeKCT : aneKTPoHHbIN. - URL: https://znanium.com/catalog/product/1222080 (aaTa
obpaweHua: 24.03.2022). — Pexkum gocTtyna: no nognucke

4. Mapkenos, C. H. dnekTpoTexHuKa 1 3/1eKTPOHUKa : ydebHoe nocobue / C. H. Mapkenos, b. .
CazaHoB. — MockBa : MHOPA-M, 2020. — 267 c. — (Bbicwiee obpasoBaHue: Bakanaspuar). -
ISBN 978-5-16-014451-1. - Tekcr : 3/IEKTPOHHDbIN. - URL:
https://znanium.com/catalog/product/982772 (mata obpauweHusa: 24.03.2022). — Pexum
[0CTyna: no noanucke

5. DNEKTPOHWKa MHTerpanbHbix cxem. STabopaTopHble paboTbl M ynpaxkHeHuUs : ydebHoe nocobue /
K. O. NetpocaHu, M. A. KosbiHko, H. U. Pabos [n ap.] ; noa. ped. A-pa TexH. Hayk K. O.
MeTtpocaHua. - Mockea : COJIOH-Mpecc, 2020. - 556 c. - ISBN 978-5-91359-213-2. - TekKcT :
3NEeKTPOHHbIW. - URL: https://znanium.com/catalog/product/1858811 (pmata o6palueHna:
24.03.2022). — Pexkum gocTyna: no noanucke.

JonosHuTtenbHas JuTEpaTYpa

6. CemeHoB, b. 0. Cunosas anekTpoHuKa: npodeccuoHanbHble pewerHuna / b. HO. CemeHos. -
Mocksa : COJIOH-Mpecc, 2020. - 416 c. - (KomnoHeHTbl 1 TexHonorum). - ISBN 978-5-91359-224-
8. - TeKcT : 3neKTpoHHbIn. - URL: https://znanium.com/catalog/product/1227729 (pata
obpateHua: 24.03.2022). — Pexkum gocTtyna: no noAnucke.

7. TanbnepuH, M. B. DNeKTPOTEXHUKA U INEKTPOHUKA : yuebHUK / M.B. TanbnepuH. — 2-e nsa, —
Mocksa : POPYM : UHOPA-M, 2022. — 480 c. — (CpegHee npodeccuoHanbHoe obpasoBaHme). -
ISBN 978-5-00091-450-2. - TekcT : 3/IEKTPOHHDbIN. - URL:



10.

https://znanium.com/catalog/product/1819500 (gata ob6paiieHusa: 24.03.2022). — Pexum
A0CTYna: No noanucke.
Komuccapos, H0. A. O61an 31eKTPOTEXHUKA U SNEKTPOHMKA : yuebHuK / 10.A. Komuccapos, I.U.

BabokuH, M.A. CapKkucosa ; nog pea. M.A. Capkucosa. — 2-e 13a., ucnp. u gon. — MOCKBa :
NMHOPA-M, 2022. — 479 c. — (Bbicwee obpasosaHue: bakanaspunat). — DOI 10.12737/13474. -
ISBN 978-5-16-010416-4. - Tekct : 3NIEKTPOHHDbIN. - URL:
https://znanium.com/catalog/product/1853549 (gata o6palweHus: 24.03.2022). — Pexum

[0CTyna: No NoAnucKe.
Wuwos, O. B. CoBpemeHHble cpeactsa ACY T : yyebHuk / O. B. LUnwos. - Mocksa ; Bonoraa :
NHbpa-UHkeHepusa, 2021. - 532 c. - ISBN 978-5-9729-0622-2. - TeKCT : 3/IeKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1831992 (gata ob6paweHua: 24.03.2022). — Pexum
[0CTyna: no noanucke.

*Kexepa, H. N. MukponpoueccopHble cucTembl aBTOMATM3aLMM TEXHOJIOTMYECKUX NPOLLECCOB :
y4ebHoe nocobue / H. N. Hexepa. - 2-e n3a. - Mocksa ; Bonoraa : UHopa-UHKeHepus, 2020. -
240 c. : wn,, Tabn. - |ISBN 978-5-9729-0517-1. - TeKCT : 31eKTpOHHbIM. - URL:
https://znanium.com/catalog/product/1167765 (gata ob6palweHus: 24.03.2022). — Pexum
[0CTyna: No Noanuck

Humepnem-pecypcol
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