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JIMCT COTJIACOBAHHUA

PABOYAST MPOTPAMMA COCTABJ/IEHA B COOTBETCTBUHM C TPEBOBAHUAMM QEIIEPA]IBHOFO
I‘OCYD,APCTBEHHOI‘O OBPA30BATE/TLHOT'O CTAHJIAPTA BBICHIEI'O OBPA30OBAHMSA (®1r0C BO)

09.03.01 MudopmaTHka 1 BLIYHCTHTE/TbHAS TEXHHKA
11.03.01 PaguoTeXHHKA

TIporpamMmy COCTaBUI:

Kadeapa na PA,IIVIOSHEKTPOHHBIE CUCTEMBI YTIPABJIEHUSA
CornukoBa Haranbs BHKTOpPOBHA, K.T.H., JIOLeHT

DKCIIepT:

c/
| Hputeeest /84 //./. ,&/c /46&/4/3/1 ec% Jﬂ, Bacpots W

TIporpamMma paccMoTpeHa
Ha 3aceflaHvu Kadeppri-paspaboTumKa
pabouei MporpaMMel ua PA,I[HO&IIEKTPOHHHE CUCTEMBI YTIIPAB/TEHUS

3aBe/IyIOLIHH kadeppoit Crpaxo C.10., A.T.H., 1pod.

TIporpaMma paccmMoTpeHa
Ha 3ace/laHnu BhIMyCKatolier Kadeaps! paboueii mporpaMMb!

na PAJ.W[OZBJ'[EKTPOHHI)IE CUCTEMBI YIIPAB/IEHMS

3aBe/IyIOLIHH kadepoit Crpaxos C.10., A.T.H., 1pod.

®AKYJIBTET "H" MHOOPMAIMOHHBIX 1 VITPAB/ISIOIINX CUCTEM
Jexan CTpaxos C.10., A-T.H., IpoQ. "//"—"



PABOYASA IMMPOTPAMMA JTUCHHUIL/TMHBI
MMKPOTIPOLIECCOPHBIE YCTPOWICTBA

Paspe/n1 padouelt nporpamMmbi

1. IEJIM OCBOEHUS AUCIIUTLIAHEL

2. MECTO JJUCLIATI/IEHEI B CTPYKTYPE OO BO

3. CTPYKTYPA M COAEPKAHWE AUCLUWAMAVHEL

4. ®OPMBI KOHTPOJISt GCBOEHUS JUCIUTUIMHEL

5. YUEBHO-METOAMUYECKOE ¥ HHOOPMALIMOHHOE OBECIEYEHVE JUCLUMIUIAHEL
6. MATEPUAJIBHO-TEXHUYECKOE OBECTTEYEHWE JUCLIUTT/TAHE]

IIpnnoxenus K padouel nporpaMme JHCLHITTHHBI

o [punoxeHue 1. AHHOTaIKS padoueli MporpaMMe!

+ [Ipunoense 2. Texno10run v Gopmel 0byueHns

e [Ipunoxenvie 3. OL[eHOUHEIC CPESCTBA M MCTOJMKH UX IPHMEHEHN

o Tpunoxenne 4, JINCT M3MEHEHHH, BHOCHMBIX B pabouyro nporpamMmy



1. I{E/IM OCBOEHUS JUCITUILTAHBI

L1e/1BG 0CBOSHUA AHUCLHIUTMHE] ARMACTCH GOPMHPOBAHKE CTIEAYIOINX KOMITeTeHLIM:

11.03.0110TIK-2 — crocoGHOCTE CAMOCTOSTEMLHE TIPOBOAUTL JKCIIePUMEHTANbHBIE NCCHIEA0BAHNA W HCIIOMB30BATE OCHOBHLIE
(Mi4) inpuremst 0GpaboTky ¥ NPEACTABIEHNA NOITYYeHHbIX JaHHLIX

11.03.011OTIK-4 — ¢r1oCoBHOCTh TIOHUMATH TPUHLMITEL PABOTEI COBPEMEHHBIX MHHOPMALMOBHBIX TEXHO/IOTHH H UCTIO/L30BATL
(M4) iux gna pemicHHS 331au MpoecCUaHanEHUM JeATesThHOCTH

11.03.01[ICK-1.2 — crnocobHOCTh PeamM30BLIBATE [TPOTPAMMBbl  IKCTIEPUMEHTATEHBIX HNCCHeOBAHMY, BKEOUas BhIGOD
(M4} iTeXxHHYECKHUX CTPEACTB U 06paboTKy pe3ysILTaTus

11.03.01TICK-1.3 — croco6HOCT, BBINONHATH PACHET M TNPOEKTUPOBAHHE JeTanel, y3/0B M yCTPOHCTE PagnoTeXHIecknx
(H4) icHcTeM B CODTBETCTEMH C TEXHAYECKUM 3Q){aHHEM C ACTIONb30BANMEM CPEACTR aBTOMATH3ANMN [POEKTHPOBAHMS

11.03.01iTICK-1.4 — crnocoBHOCTE OCYIIECTRIATE KOHTPOJIE COOTBETCTBWS pa3pabaTeiBaeMBIX TPOEKTOB M TEXHKYECKOH
(M4) lgoxymeHTaunK CTaHA3pPTaM, TEXHUUECKUM YCIOBUAM W ADYTRM HOPMATHBHEIM J0KyMEHTAM
09.03.01i[1CK-2.3 — cnocobHOCTL peanya0BblBarl NPorpaMmbl SKCOEPUMEHTAIBHEIX viccnesoBanuil, BrAKMaA BbIOOD

(M4) |rexnuueckux crpefcTs u o6paloTky pe3ynLTaTuB o B
09.03.01[FCK-2.4 — criocoBHOCTL BLIIO/HSTE PacueT W MPOeKTHpoBaHuie JeTasneH, ys3/ios H YCTPOHCTB PARMOTEXHHUECKHX
(M4) jcucreM B COOTBETCTBAY C TEXHWUECKMM 3a/3ITMEM C HCIIONb3OBAHKEM CPe/CTR aBTOMATAZALN TIPOEKTHPOBAHUS

09.03.01ICK-2.5 — crnocobHocTs paspabathblEaTs WHQDOBBIE BLIMKC/HTENbHBIE CHCTEMEL HA coBpeMeHBOH  1Hbposoi
(V14) IsnevenTHOM 6a3e C UCNOAB30BAHHEM COBPEMEHHDIX TIAKETOB IIPUK/IAHLIX TIPOTPAMM

POPMHPOBAHMIO KOMITETEHIIHE CT)KUT JOCTIPKEHME CEAYIOLIMX pe3y/bTaTos ofpasopaHps:
OIK-2 (11.03.01, H4)

3HQHUA!

3HaTE MPUBLIMIIEL QYHKUMOHIPOBAHMSA MHKDOTIPOLIECCOPHBIX YCTPOTCTB;;

YMEHUR!

yMETh TIDOBOJHMTb 3IKCIEPUMEHTAIbHEIE HCC/IeA0BAHIL paboThl MHKDOTIPOLIECCOPHBIX  YCTROHCTB € HanbHeH1elt
06paboTko¥ pelynsTaToE;;

HAGBIKU:

JIMeTh HaBLIK MOZeNHMPUBaHHA paboThl MHKPUTIPOLECCOPHBIX YCTPOHCTS B CAIIP.
OIIK-4 (11.03.01, H4)

IHAHUAS

3HaTh COBPEMEHHBIE KH(QOPMALMOHHLIC TEXHONOMHM ¥ KX TIDHMEHEHVE B obnacTy paspab0TKE MHKPONPOLECCOPHBIX
CHCTEM;

YMEHUA:

yMeTh PYMEHSThL COBPEMEHHbIE AHOPMALOBHDIE TeXHOIOTHE NP pa3paboTke MUKPOTIPOLECCOPHBIX CHCTEM,
HCK-1.2 (11.03.01, #4)

3HGHURA:

3HaTh IPUHLMIIEL DYHKUMOHUPOBAHHS MUKDONIPOLIECCOPHLIX Y CTPOHCTE;;

YMeRus:

YMETb MCCNEA0BATL MUKPOTIPOTIECCOPHBIC CPEATTEA METOAEMY MATEMATMHECKOTO MOZe/MPORAHIA;
HCK-1.3 (11.03.01, H4)

3HGHUA:

3BaTe  (YHKLMOHAIbHBIE Y¥3/IbI MWKPOIPONECCOPHEIX yCTPOMCIB, NOHEMAaTL WX B3aUMOCBA3 B PaMKax
MMKDOIMDOLIECCOPHOTO YCTPOCTBA;

YMeHust:

YMETb CHHTe3KPOBaTh MHKPOIPOLe CCAOPHEIE yeTpo¥cTsa ¢ MOAenuporars X patoty B CAIIP;;

HOBbIKU.:

HMETE HaBRIK Pa3paboTki GYHKIMOHATBHOTO ¥3/1a MAKPOITPOURCCOPHOTO YCTPOHCTBa B COOTBETCTBHH C 33)aHHEM.
TICK-1.4 (11.03.01, H4)

3HQHUA:

3HATh HOPMAIMBHLIE JOKYMEHTHI, CTAHAAPTH! W TeXHHUECKWE yCnoBHs B 0b1acTH UGBPOBLIX ¥ MUKPOTIPOLECCOPHBIX
CUCTEM;

YMEHUR!

YMeTb paspalarsIBarL, YepTeKU B COOTBETCTBHE C BOPMATHBHBIMK JOKYMEHTAMH;
IICK-2.3 (09.03.01, H4)

3HAHUA:

3HATb IPUHLHNG! (PyHKIHOHHPOBAHHS MUKPOTPOLIECCOPHBIX YCTPONCTB;;

YMEHUR:

YMETH TPOBDAMTE 3KCIEPHMEHTAIbHBIE  HCCEA0BaNs paboThi MMKPOTIPOLECCOPHBIX  YCTPOHCTE C AanHemen
oGpaboTKoM De3yAbTaTOR;

HOBLIKU:

HMMETh HaBBIK MOJIKPOBAHEKA PAGOTH MUKDOTIPOLECCOPHBIX yerpoicTe B CAIIP;.
ICK-2.4 (09.03.01, 14)

IHAHURS

3BaTh TIPHHLMIIE] DO CTPOEHKS MHKPOIPOLRCCOPHOTD yCTpoiicTsa;;

YMeHusa:

YMeTb OCYIIECTEMATE PACYET H CHHTE3 LApPOBLIX YCTPOMCTE KOMOHHAIHORHOTO 1 TI0C/18/0BATe/ILHOCTHOTO THIIA;

HABBIKU,

MMeThb HaBBIK CHHETE3a LIM(POBKIX YCTPORCTE U MOACNHPOBAHKST HX pabotel B CAIIP;.
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IICK-2.5 (09.03.01, H4)
SHAHUA:
3HaTh NEpeyeHb [AKeTOB NPUK/AAHLIX NPOrpaMM A/ MOAENMPORARIS MVKPOTIPOL{ECCOPHBIX YCTPOHCTB;
YMeRus:
YMeTh CHHTE3HPOBATE MHKPOTIPOLIECCOPHbIE YCTPOHCTBA ¥ MOZENHMPOBATE BX paboty B CAIIP;
HABbIKU!
HMETh HABBIK pa3paboTKH LIPOBOTO YCTPOHACTEA TG 33A3HHOMY TEXHHICCKOMY 38/JaHHIG;.



2. MECTO JMCLIMIVIMHBI B CTPYKTYPE OOII BO

Jucipnmina MHKPOIIPOLHECCOPHBIE VCTPOIICTBA ABR€TCH FACHMAMITHON BapHATHBHON 9acTy 6moxa 1
TIPOrpaMML1 IOATOTOBKY Mo Kanpaenedrio 09.03.01 HInpepmamuxa u BbIMUCAUMEABHA MEXHUKA 1 oba3arenbHOA MacTH 610Ky
1 nporpaMMEl MOATOTOBKE 1o Hanpasienuto 11.03.01 PaduomexMuKa.

Coflepi@nye AVCIVIUINHDE  SBARETCS  JIOTHYECKHM  TIPUAQ/DKEnHEM pucupwna; - PU3NMUECKHE OCHOBLIL
MUKPONIEKTPOHUKY, TIPOTPAMMMPOBAHBIUE HA S3BIKE BBICCKOI'O YPOBHA.

CopeprKaBye AUCLMIITAHEL SB/AETCA 0CHOBOH /18 0CBOSHHS AHCHUILIHE: IU@POBAH OBPABOTKA CUT'HAJIORE.
[IpesBapyTeAbHbIE KOMIETeHIIH, CGopMMUPOBAHHBIE Y 00y4aIOLIETOCA IO HAUa/Ia U3y YeHRA JUCLMITINHEL

e QOIIK-1 — Crniocobed MpuUMeHATh eCTECTREHHOHAYUHEIE W 06IeMHKEHEPHRIC 3HAHMS, METO/B! MATEMATHIECKOTO aHANTH3
Y MOZEMHPOBAKHS, TEOPETHYECKOTO H JKCTIePHMEHTANILHOTO HCCNIGHOBAHAA B 1IpogPecCHONAnBHOM NesITeIBHOCTH

« OITK-2 — CrocoGes moHuMaTh: NPUHLIATE! PaboTh! COBPEMEHHLIX URGOPMAIMOHHEIX TEXHOIOTHIA ¥ TPOTPAMMHBIX
CPEJCTB, B TOM WIACTIC OTEHECTBEHHOTO NPOH3BO/ACTEA, W HCTIOL30BATE HX TPV pEIeHUH 33534 POeCcCUORabHOM
[esITe/ILHOCTH

+ OIIK-8 — CriocoGen paspabarsIBaTh anTOPUTMEL X IPOTPaMMBI, TIPUIGAHbIE IS TIPAKTHYECKOTO TPUMEeHeHHS

« OITK-9 — Crioco6en 0CBavEaTk METOAVKY MCIIOfb30BAHUA TIDOrPaMMHbIX CPC/ICTB ATA PEILICHH MIPAKTHUSCKUX 237184

o IICK-2.1 — Cnocofies 0Cyije CTB/AATE KOHIENTYaJhHOE, dYHKIMOHANBHOR 1 JIOTHYECKOE NPOEKTUPOBIHHE 1POrpaMMHOTC
ofecrieyerma A GOPTOBMIX BBITHCAXTE/BHBIX CHCTEM



3. CTPYKTYPA U COJEP)XAHUE JUCITHAII/INMHEI

O61as TpyA0eMKOCTh JUCUMILTHHBL COCTABAAET 4 3.€., 144 4.

3.1. Copgepxanne (ANAAKTHKA} JUCLATUIHHBL

KYPC

CEMECTP

Hanmcuvaaine
padjcenon A

AHZIKTHAECKNX BIOHIL

BCE{'O

AYAMTOPHDBIE JAHHTHA
B KOHTAKTHNIA opnie

BCETQ

JEekupH

diapMHpyet1an
HaMUCTCHIHA, %

Mpakmuecdiic
JHATHA
CavacTuATeLILAN
pabura cTyxAITAD

K-1.3 (11.03.01)

TICK-1.2 (11.03.01)
C

OI1K-2 (11.03.01)
QIIK-4 (11.03.01)
ICK-1.4 (11.03.01)
TICK-2.3 (09.03.01)

J 3

TICK-2.4 (09.03.01)

[ICK-2.5 (04.03.01)

Pasxen 1. Obugie
cBejeauA 0

{mMuKpanpoueccopium
{yerpoiicrse. CrpyKrypa. |

MIRPOIPULECCOPHOYD.
ycTpDiicTEa. Popmar
WManT, it cnocobl
3APLCATHA, OTEPALIDE.
CTcTema XoMang.

KTacCHHKIUHA SILIKOD,

53

24

nporp P

Paszen 2. Ocoopss
OKPPOBLIX YCTPOHCTS.
OFUKUHA anredpLr
nariFK. ToxgecTsa
anrebpel TOTHKH,
MM uaana
TOTHeCKAX dyHKnin
MeTDAoN KEAITHA,
Keanna-Mar-Knarcxur,
%ApT KapHo. ARa/in:
HOBOHRALTOHANIX
YCIPRICTE- CHHTe3

[ROMBUHAUHOHHBIX
EYCTPOHCTE B 33A3HHOM

Gaznce. OCHOBMLIE

by HHE F3IH
UHIPORKIX YCTPOKCTR,

29

pit}

Paspen 3. OcHounLie

drynRIpIIHaRBHEIE YLD

MHKPOBP OUECCOPIIOre
ycrpoicTsa. Pasgen 3.
Chenonusie

(§ HKYHOH a6 HBIE F001
MUXPOAPOHCCCOPHOTD
YCTPOACTERA.
ApndmeTann-.

iNATHYBECKDE YUTPDHCTEA.

PerHCTPEL PAIRITYHOTG.
HAZHAYER WA,

FTPorpaMmnEna. oyersox.

I hparap. xomang.

39

20

20

Pasjpen 4.
MHEKPOKOHTROATEDEL
Qbmue ceageuna a.

IMHEPOROHTRAILECTAX.

OrHoBkae
XAPAKTEPHCTHRH.
MEKPOROBTRONNCPOY, 8-

papagnux MK ¢ gapox.

MCS-51 & PIC-1B,

k1l

Pazgenr 5.
1IporpaMmspyemsie
TorITRCcKE

HHLECP ANLHLIC CXCMLI
(TUIHC), OSmye.
ceefeHast o TIAIMC.
OcoferracTy TITHC.
CTUyKn]a.
TIparpaMMipyeMan.
MATPHANAR JTOTHKD
{(TTMIT).
TEPOrPankHPyEME,
NOTHHCCRIE MATPITIAL

(TTIM).

41

20

20

Beero xa & cemecrp

24

34 76 100 100 100 100 100 100

100

BCeno no pscigHnBiHL

144

34

34 76 100 T4¢ 100 100 100 100

100

100

3.2. AyAMTOpPHBIH NPaKTHKYM

Ne
wn

HDMB]] H HAYMEHOEAHHE pa3ijena JTHCHHII/IHBBI

Tema MPAaKTHYLCKOID 3aHATHA

1

Pazpen 2. OcHoBh! 1MGPOBLIX YCTPOACTE,

QObnem,

ayA. yacoB

CuHTe3 ¥ NCCefjoranke PaboThl 3-X pa3psafIIoro
npeoBpaszoraTesns Kofa

4

CuHTe3 u ncc/legoBaHye paboTy My/sbTHI/IEKCOPOB/
TIEMY/LTUITIEKCOPOB

4

CuHTe3 4 MCCIegoBaHKE PABOTHI UGPOBBIX
KOMITaDaToOpoB '

Pazaen 3. OcHoBHbIe GYHKIMOHAIBHBIE Y37kl
MUKPOITIPOLECCOPHUTO YCTPOHCTEA,

Cunres u MOARNNPOBaHHEe PAabOTE CHHXPOHHOTO 4-X
paspaAHOro cyeTyrKa B Multisim
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5 Moge/mpopanye paboTkl CABHTOBOTO PErUCTPa B 4
Multisim
6 Mogenuposasure paboTsr wisdparopa/ Aemrdparopa B 4
Multisim
7 Vccnenopanue palorel MUKPOCXeMbl apU(MeTHKO- 4
Joryueckoro yerpoficroa  Mullisim
8  |Pasgen 4. MAKPOKOHTPOWIEPLL. TPabora C Mm<pu|(urrrponnepom 80'.?_1 8 Multisim {c a
o . UQ%KH]O“EHHEM pajlll_lf_lﬁ_}lblx YCT[}OHCTB)
Bcero 3a 6 cemecTp 34
3.3. CamocTosTensaas pabora crypenra (CPC)
Ne Homep 1 HaHMeHOBaHUME pa3jiena Conenxanye yaeGHITO 32 AHAN 06bemM,
n/n AMCHMITHHE] Aep ya A uaCcoB
i Pasner 1. Obmue caefiedsd o Wsynenne npegyCMoTPeHHBIX IPOrpaMmol JIaKTHIeCKIX 9
MUKPOTIPOLIECCOPHOM yCTpOHCTBE. eAUEHI paznena 1 ¢ BCIonp30BaHHeM PEKOMEH/YEMOH JIMTEDATY P
” H3yyenve 1peayCMOTPEHHBIX TIPOTPAMMON JWAAKTHUECKIIX
2 [Paspen 2. OCHOBE! YMQPOBLIX yCTPOUCTE. EHUL PA3AEAA 2 € WCTIO/Ib30BAHUEM PEKOMEHYEMOM IMTEPATY Pbl 1
3 Pasnen 3. OCHOBHbIE GYHKUKOHANBHEE  {H3yueHKe rpeslyCMOTPEHHbIX MPOIPaMMOi AUAAKTHIECRUAX 15
Y3061 MEKPOIIPOLECCOPHOT0 YCTPORCTEA. (€AMW paj/ic/a 3 ¢ UCTI0/IL30BAHMEM DEKOMEHTYEMOH An1epaTypet
PlayueHue MpeAyCMOTPEHEBIX TIPOTPAMMON AUZAKTHUECKYX
4 [Paspen 4. MuKpOKOHTPO/IEPLL. e[THIL] PA3ze/a 4 C UCTIO/IL30BaHNEM PeKOMEIYeMOH JIMTePATy Dbl 15
W3yuenye MPeAyCMOTPEHHBIX TTPOTPAMMO AVIAKTHYE CKUX
5 ‘Pazpmen 5. Tporpammupyemele IorHueCKHe " C " 15
T rpamsbie cxemst (TUTHC). e/IMHUL Da3gena S ¢ chonmmfamem peKoMeHyeMOH JTUTepaTy pbl
G _BhuioNHeHMe 3TANOR KYPCOBOH paboTH 18
Bcero 3a 6 cemecrp 76
3.4. Kypcosas paGora
OEPHOJ
COAEPXXAHUE 3TAITIA HCIIO/THEHWA :MAH”PY(E:::?E BPEM3
______ (segems cenecrpa)
Sran 1. Beigata TEXHUUECKOTa 307aHHA Ha KypCoBY o paboTy 1-2 2
Otan 2. OfocHosaHke U BuIOOD MeTOAa DeLLeHNA 3aaun 3-4 2
3ran 3. BeIMosHeHWe pacuéTes COIVIACHO TEXHUYECKOMY 3a[aHKI0 5-11 6
Jtan 4. IIpoBepka u QLEHKA pe3yJsTaToR 12-13 4
Stan 5. OhopMienye pacuETHA-MOCHUTENbHOH 3aMUCKH 1 14-15 5
rpahuecKiX MaTepHanos
Jran 6. [Iporepka KP pykosogureneM u samura KP 16-17 ; 2
Beero 3a 6 cemecrp 18
4. ®OPMbI KOHTPOJII OCBOEHRNA AVCIIUIT/IHHBI
CEMECTP HEJEIA CEMECTPA
1 2 | 3 4 5 16/ 7 18 9 10 11 112{ 13 ‘14 15 16 17
6 TexK : 3agau | 3agau | 3aman Jagan | | 30gan | 3agaH | 3aqau | 3agaH i TexK

Yenoessie o6o3HaueRNS:
s TexK - Borpocel 4711 TEKYIETo KOHTPOJIS;
= 3azai — 3a/jaHKe.

TexyImas arTeCTALMS CTYEHTOR IPOBOAUTCS B IHCKPETHEIE BPEMEHHbIE HHTEPRANE B CIEAYIOUINX thopmax:
*  BOMPOCH! A5 TEKYLI|erc KOHTDOJIS;
* 3ajaHue.

PyGeXxAas aTTecTagAs CTYEHTOB TIPOH3BOUTCS I10 YTOraM NOJIOBHHb! CEMECTPa B C/IeYHOUMX GupMax:
*  BOTIPOCH! A1 TEKYILET0 KOHTPOJS;
s  3JafjaHue,

IlpoMexyTouHas aTTeCcTalys IPOROAUTCS B (OPMax:
*  3K3aMeH.




5. YUEBHO-METOMYECKOE H HHPOPMALIMOHHOE OBECIIEYEHNE
TVICITATI/TAHBI

5.1. OcHoBHag nurepaTypa 1o JuCHuriIige;

1. A. B. Ctporenos. Llndposas 06paboTKa CHrHaIOB B Ga3nce MpOrpaMMHPYeMBIX IOTHUECKHX HHTErPANEHEIX CXEM. CaHxr-
TletepOypr: Jlaub, 2021, 371. pec.

2. A. M. Caxuen. [Tudposble ycTpofcTBa ¥ MUKPOTIPOUECCOPEL Mocksa: H0paiir, 2020, 31, pec.

3. B. B. I'ypos. MHKponpoLeccopHbie CHCTeMBL Mockea: HH®PA-M, 2019, 21. pec.

4. M. Tpeaxa. PIC-MHUKPOKOHTPO/INEPEL: apXUTEKTYPa X TIPOTPAMMHBPORAHAE. Caparos: Hpodobpazosatue, 2017, an. pec.

5. ¥. Commep. TIporpaMMHpOBRaHHE MUKPOKOHTPOINEPHEIX IINAT Arduino/Freeduine. CL16.: BXB-Tletepypr, 2013, 12 213.

5.2. JIoNoAHATEbHAR JTUTEPATYPa 110 AUCLHTIANHE:
He TpelyeTca.
5.3. ITepuoauueckue M3JaHLA:
1. Paguorexavka — X XI Bex.

5.4, Tlepeuersb pecypcos UH(OPMALMOHHO-TEICKOMMYHHKALMOHHOH CeTH "HurepreT", A00X0AKHMBIX A/ 0CBOCHNH
AACHUTITHHEI, 2NEKTPOHHbIE OrOAHOTeYHEIE CHCTEMBL:

1. http:/fe Janbook.com — IBC JlaHb;
2. hup:/Aibrary.voenmeh.ry/ -— PyRAaMeHTATbHAA Submiorexa BI'TY « BOEHMEX» um. J.. YerurHoza.

5.5. [Iporpammuoe ofecneyerne:
1. NI Multisim - akazeMmuyecKast BepCrsi.

5.6, HH(pOPMALMOHHEIE TeXHONOTHN:

B3aumozelicTere ¢ o6yuatommmics nocpectsom SUOC Moodle BITY «BOEHMEX>» um. [1.&. YcTuHosa.



6. MATEPUAJIBHO-TEXHYECKOE OBECIIEYEHHNE JUCIUIITAHBI

6.1. JEeKIHOHHEIC 33HATHAL
CrIelAam3HPOBaHHEIE TpeboBaHys 110 06QPYACBaHHIO OTCY TCTBYIOT; EYAMTOPHA C MOCAZOHEIMK MECTAMH 110 KONMHUECTBY

CTYAEHTOR; A0CKA.

6.2, [IpaKkTHecKkye 3auaTvs:

1. TIpoekTop;
2, NI Multisim - akafeMu1eCcKad BepCHi.

6.3. ITpouce:

1. paouee MECTO IIPETIOAABATE/S, OCHAIEHHOE KOMTIBIOTEPOM C IGCTYTIOM B WuTepHeT;
2, paboune MecTa CryABHTOB, 0CHAIEHHbIE KOMITBIOTEPaMH C JOCTYTIOM B HTepHeT, peHA3HAYEHHbIE /15 PabUTH B

3/1eKTPOHHOM 06pasuBaTeNsHOM Cpese.
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1puaoxenne 1
K pabioueii Dporpamme grOMOARNLI
MUKVPCGIIPOTECCOPHBIE YCTPOMCTBA

Anrnoraua paboueli nporpaMMLI

Jucrpmnine MAKPOITPOITECCOPHDBIE YCTPOHMCTBA spasercs guCHyrUMHON BapAaTHBIOH yacTy Gaoka 1
TIPOTPaMMB! NIOATOTOBKY 0 Hanpas/eHyio 09.03.01 HiuopmamuKa u sbiucaumenbHos mexhuxa v ofA3aTeBHOH yacTn O/A0Ka
1 mporpamMme! TOATOTOBKM MO BampasveHmo 11.03.01 Paduomexwuxa. JucuuruiaHa peamisyercs Ha Qaxyasiere M
HithOpMAUMOHELIX | YIIPaBAsiolyx cvicteM BI'TY "BOEHMEX" um. [ 4. Yerunosa xatpegpoi M4 PATUOSNIEKTPOITHBIE
CUCTEMBI YITPABJIEHUS.

JMCOMNIIHHA HallesleHa Ha (popMuUpoBarvie Komnemeniyud:
OIIK-2 (11.03.01)cnoco6BoCcTh CAMOCTOSTENBLHO NPOBOANTL SKCMICDHMEITANLHEE MCC/IR/IOBAHHSA M HCNOAB30BaTk OCHOBHEIE
npuembi 00paboTKH K NIPEACTAREHNA 10Ty YeHHBIX JAHHBIX;
OIIK-4 (11.03.01)crocoBKoCTH IOBAMATh IPUHIMITE! PaG0Th! COBpeMEHHRIX MH(OPMALAOHHLIX TEXHOIOTAA 1 HCMV/Ib30RaTE HX
JINS PEIIeHVA 34184 npo(peccHoHaNLHoH AeATe/IBHOCTY; '
IICK-1.2 (11.03.01)crocoBHOCT DEAKH30BLIBATL ITIPOTPAMMLI  IKCTIEPAMEHTAILHLIX  MCC/IGAOBAKKE,  BKTIOHAN BoI00p
TEXHUUECKUX CTPEACTE ¥ 00paboTKy pesyasTaTos;
TICK-1.3 (11.03.01)cnocoBHOCTE BHIIONHATG PAacdeT ¥ MPOEKTHPOBAHME JAETaseH, ys3nos M YCTPOHCTB Pa/iMOTEXHUYECKUX
CHCTEM B COOTBETCTEMH C TEXHHUCCKUM 33/jaHKeM € UCTI0/Tb30BaHUEM CPEACTB aRTOMATH3aL MK NPOEKTHPOBAHUS,
TICK-1.4 (11.03.01)crocofHOCT: OCYWIECTRAST KOHTPOHb COOTBETCTBMA Da3palarblBaeMBIX MPOEKTOB W TEXHHYECKOH
HOKYMEHTALWY CTAHZAPTAM, TEXHHYECKHM YC/I0BHAM U APYTAM HODMATHBHEIM JIOKYMEHTAaM;
TICK-2.3 (05.03.01)crioco6HOCTL  Peasi30BbIBATL NPOTPAMMB]  SKCTIEDMMEHTA/IGHBIX  MCC/IE/IOBAHUH, BKMOUAd BLIOOD
TeXHHYECKHX CTPeACTE M 06paGoTKy pesy/bTaros;
TICK-2.4 (09.03.01)cnocobHOCTs BRNIOMHSTL DacyeT M MPOEKTHPOBAHME HETaleH, y3/10B H YCTPOMCTB PaAvOTEXHHUECKUX
CHCTEM B COOTBETCTBHH C TEXHHUYECKHMM 3A/IaHHEM C MCTIO/B30BAHMEeM CPefICTE aBTOMATH3aLUH TIPOEKTHPOBAHNS;
TICK-2.5 (09.03.01)croco6HocTs  paspabaThiBaTh LMQPOBLIE BBUMCAMTENBIGIE CHCTEMB HA COBPEMEHHOH unpoBoi
3/eMeHTHOH 6ase © UCronb30BaHeM CORPeMEHHBIX TTRKETOB MPHK/IAZIHBIX IIPOTPAMM.

Cogeprxanye AUCLMILIMELL OXBaTLIBART KPYr BOTIPOCOB, CBA3aHHRIX C OCHOBAMH IIOCTPOGHWS N (yHKIMOHHPOBaHNA
MHKPOTPOLIeCCOPHBIX YCTPOHCTB.

TIporpaMmeii ZHCIUNYIMAR] TpeAYCMOTPEHb! C/IeAYIOIIYE BHADI KOHTPOIA:
Texynyas aTTeCTAMHA CTYEKTOR TPOBOANTCH B JHCKDETHEIE BDEMEHHbIE HHTEPBANb! B CAYIOUMX (opMax:
a  BOITPOCHI A5 TEKYIEr0 KOHTPOJIS;
«  33paHue.
PyGesas arTecTaus CTyAeHTOR IPOH3BOAUTCH 10 HTOTM MOTIOBHILI CEMECTPa B CIeAYIOLKX Gopmax:
s BOIIPOCHI A7I4 TEKYLEr0 KOHTPOII;

= 33n3aHHe.

TIpomMexyToUYHAaA ATTECTANMSE MPOBOAUTCH B JOpMax:
*  3K3aMeH.

Ofuas TPyAOEMKOCTh OCBOEHUS JUCIMIVIMHBL CocTasngeT 4 3., 144 u TIporpammoil JUCIPHUIHHE! [PEAYCMOTPEHBI
JEKIMOHHbIE 3aHaTIsA (34 W.), MpakTrdeckue 3auaTha (34 w.), camocToaTennHan pafiora crygenTa (76 u).
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llpunoxeone 2
X palotie#l MPOrpamMme AMCOHIBRGY
MMKPONPOIECCOPHLIE YCTPORCTBA

TEXHOJIOTUH 1 ©OPMBI OBYYEHUA

PeKOMEHAIMH (10 0CBOCHHIO JHCIMNYHHET I/IA CTYAHTA

TpysoeMKoCTE 0CBORHMS! AMCUKILIMHG] COCTABAAET 144 U, ¥3 HUX 68 4. ayAMTopHBIX 3auATHi, 1 76 u., OTREJIEHHBIX Ha
CaMOCTOATeNbEY 0 paboTy cTyneHTa.

Pexomengaiu no pacrpegeneHno yuefuero BpeMeHd Ne BHAAM CaMOCTOSTEALHOHN paboThl U paszenam JHCUMITAMHLL
NpuBeAeHs! B Ta0nmMie.

KorTporms eceoeHus AVCUMIUIMHEI TIDOM3BOANTCH B COOTBETCTBMN ¢ TIOMOMEHWEM O TEKYILEM, PyGesKHOM KOHTpO/IE
YCNEBAEMOCTH K NPOMEXYTOUROH ATTECTALIN 06YUI0mpIXCs.

DOpMBL KOHTPOA U KPWTEPHH CLIEHUBAHHA NPHBENEHD! B TIPHIOKeHWN 3 k Paboueii nporpavuve,

Haumenosanve paborsr PexomenjlyeMas JurepaTypa TPYRI:IE;I:KOCTB,
Pazpen 1. OGmue ceefieHs: 0 MUKPOIIPOLECCOPHOM YCTPOHCTRE,
M3yveHue IpeyCMOTPERHBIX TPOrpaMMeit . ]
[ ecKax ey pagtena 1 ¢ B. B. Typon. MUKpOTIPOLIECCOPHBIE CHCTeMbl: Mocksa: 9

. WHDPA-M, 2019 (1,2,3)
HCTIO/IL30BAHNEM DEKOMEHAYEMOM AUTEPATYPHI

Wtoro no pazaeny 1 2
Pazpen 2, OCHOBEI IN(POBBIX YCTPOHCTE,
M3yuenne npe,qycmo’rﬁérmux NpOrpaMmoit '
NAAKTHYECKUX eUHHLL pasgena 2 ¢
WCNO/Tb30BAHHEM DEKOMEeHAYeMON TUTEDaTy Pbi B
Htoro o pazgeny 2 i 11
Paspen 3. OcHopHbIE JYHKONHOHATILHBIE Y3/Th MMKPONDOLECCOPHOTD YCTPOHCTRA,
M3yueHne peyCMOTPeHHLIX TIPOrpaMMoi
{AMaKTHYeCKIX efRHWG pasgena 3 ¢
UCTIO/Ib30BAlKEM DEKOMEHIY MO IUTeparypol

Hroro no pasgesny 3 15

A. M. Caxnes, IlydpoBble yCTPOICTEE U

MHKpornpoleccopsi: Mockea: HOpaitt, 2020 {1,2,3) 1

A. M. Caxnes. Lndpoasle yCTpolcTEa 1

nvuKponpoueccopsl: Mockea: FOpaiir, 2020 (1,2) 15

Y. Commep. TIporpaMMupOBAHHE MUKPOKOHTPOJIIEPHEIX

VsyueHue npeyCMOTPEHHBIX TPOTPaMMOoii naat Arduino/Freeduing: CII16.: BXB-TletepGypr, 2013 (1,2)
AUAAKTHMECKUX eANHHUL] pasgena 4 ¢ M. Tlpeako. PIC-MHKpPOKOHTPOIITEDEL APXUTEXTYpa v . 15
MCII0/Ib30BaHUeM PEKOMEHIyeMOM AUTEPaTyPhl nporpammupoparue: Caparos: NMpodobpazosauue, 2017
(1,2) i
VITOro o pasgeny 4 15

Pazgen 5. Ilporpamvupyemele JoTHHMeCKHe HATerpaabneie cxeMel (IL7THC).
W3yutH1e NpefycMOTPeHHbIX NPOrpaMmMoi

A. B. Crporodos. [Tndposas 06paboTka cHrHaaoB B Gasuce

PMAAKTITAECKUX €[UHHL| Pasena 5 € o MMBPYEMBIX JIOTHUECKAX MHTErPa/IbHBIX CXeM: 15

VICTIONB20BAHMEM PEKOMEH/IyeMOok HTepaTyphl porpa “égir-ne-repﬁypr- Tlans 202? (1,2) R N

BBINONHeHHE ITAIOR KypCoBoii paBoTer ! ST W 18 ]
Wroro no pasaeny 5 33
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fIpnnemennc 3
& pafioueii mporpamMme AHCUHIUTIRbL
MHKPOINPGI\ECCOGPHBIE YCTPOMCTBA

$OHABI CHEHOYHBIX CPEACTB

DOH/Ib! OLEHOUHBIX CPEACTS, TTO3BO/ECLIHE OLEHWTb De3Y/ILTATE 0GYUEHNA M0 JAHHOH ANCLHILTHIE, BI/TIOUaKOT B Ceds:

¢ BOIPOCHI st TEKYIETO XKOHTPOJIS,;
«  337aHMe;
* 9K33aMCH.

KpurepHs ol{eHUBaHHS

Bompoce! AN TEKYLIEre KOHTPOAA
Crygenry NpefnaraeTcs 5 BONPOCOB 110 Pe3yNbTaTam NPOX0RKIACHNA PA3e/d, 11a KOTupble HeoOxoaumo
JIaTh NPABIW/ILHLIEL 0TBET. BOnpochl TEKYLLEr0 KOHTPoAs Npyreesensl B YMK aucnunnmy

3aganue

CTy/eHTy BBAGeTCA 3ajiaHme, npeArioaaraniee Mogeavposatve B CATIP o 3aIaHHOT TeMATHUKe, TIO
Pe3y/LTaTaM BITIOJIHEHHA KOTOPOro CTYAEHT GOpPMUPYET OTHET M OTBCYACT Ha BOIIPOCHI
npenoyararess. TpeboBaHms K OTHETY: B OTUYETE AO/IKHG 6BITh IPEACTABACHD 3a/aHHe, CXCMa CHHTE3HPOBAHHOTO YCTPOHCTBA,
pesysbTaTsl paloThl yeTpOHCTBA B BMAE KONUHA 3KpaHa M3 CPefbl MOJENHPOBAHHSA, BEIBOAS! N0 paGore. ITocne 310TC 33A3HWe
CUUTAETC BHINOTHEHHBIM,

Jx3zaMen

Jnsg ponycka x 3x3aMetly Heo0X0AHMO BINOAHUTh BCR 3a/I8HHA B DAMKAX NPAKTHUECKOH yacTy. Ha sx3ameHe CTyeHTy
Aaetcs 2 Bompoca. TIPaeWIBHEN OTBET HA O/JMH BONIPOC - "Y/OE/IETBODHTE/IEHO", HENONHEIE OTBETH HA IBa BOMPOCA - "xopoo”,
N0JHBIE pa3BepHyTHIE OTEETHI Ha Ba BOIpaca - "oTmu4He". Bonpecs! K 3k3aMeHy NpHUBeAeHE! B Y MK AVCLNTIHHS]
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[acoopr dorzia onenourbIX cpencTs

AyauropHBIe w &
3aAHATHA B g
KOHTaKTHOI & g 2
g =)
dbopme g3 O
; S 2 g 2
= E 2B E %)
B | Hamvenosanve o g5 & g s
Yi0 " X X
-4 pasaenos u E ¥ g E> [oRw]
2 8 mwmecox (81002 SET T SIS AT 5 S8
A 3 2§ EEsE S 223 g€ 5388 &
Vig|lEEideg =2 S = = ~ @ & o o)
RiIE gl g /2,2 .8, 8,88 =
- ~ - o g ~ en < 0 i
= D /RS TR T T S S T C R B B =
B Bl o2 o2 22 3
8!8/ 8ig &8 8, &
B R SR NN SRS SRS SR P . —_ E m n E n m
Pazgen 1. Obuyme Bomnpocrr
CBEJACHHA 0 5 - Ana

6 MBKpOTpOLECCOpHOM 4122 o 2 20 20 20 20 20 20 20 20 rexyiTierp
yorpokerse. ____ | bbb b e KOHTpOIIA
Paznen 2. OcHornr . i

6 imuppoesix 25,188 : 10 11 20 20 20 20 20 20 20 20 | 3apanue
YCTPOFHCTE, o
Pazzen 3. OcHoBHbIe
PYHKIHONAIbHEIE

6 jy3zaer 39:124: 8 16 15 20 20 20 20 20 20 20 20 | 3aganme
MHKDPONPOLIECCOPHOYU
yCTpOHCrBa, ] 1
Pazgen 4. :

6 MukpokorTpoepEL 31116 8 8 15 20 20 20 20 20 20 20 20 3a,aaHHe
Paspnen 5. Bonpocs:
ITporpammapyemnie i .

6 inmormueckue 41188 0 33 20 20 20 20 20 20 20 20 TEI‘M ero
HHTETPANBHbIE CXeMB] { Y
(IIVTAC). KOHTpPOJIS

Bceero 3a 6 cemecrp 144,68 : 34§ 34 76 100 | 100 100 | 100 { 100 100 1 100 § 100

Bcero no gucnpoange 14416834 34 76 100 | 100 { 100 ! 100 ! 100 ! 100 : 100 | 100
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