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Pabouas nporpamma aucuuiuinHbl «CoBpeMEHHbIE MUKPOKOHTPOIUIEPHD COCTAB-
JIeHa B COOTBETCTBUM C y4yeOHbIM IJJaHOM [0 HarpasiieHuto noarotoBku 12.03.01 -
ITpubopocrpoenre (HanpasiaeHHOCTh (mpoduis) «HGopManMOHHO-H3MEPUTENbHAS
TeXHUKa ¥ TexHojaoruw) s 2023 roxa npuéma 1o o4HOH U 3a04HOM (Gopmam obyue-
HUS.

CocraBureib:

3aB.Kaeapoi 2JEKTPOHHON TEXHUKH, %
K.T.H., JOLIEHT ~_ Kysnenos /I.H.

(MOJINUCEH)

PaGouast mporpamMma paccMOTpeHa W NPHHSATA Ha 3aceaHuM Kadenpsl dJek-
TPOHHOM TEXHUKH.
IIpotokon ot «1AHmapta 2023 rona Ne 8.

3aBenytomuii Kadgeapoi % Kysneuos JI.H.

(roAnuesL) s

PaGouas nporpamMma ogobpena yueoHo-meToanveckoi komuccueii 'OYBIIO
IOHHT ¥» no nanpasnenuto 12.03.01 - [TpubGopocrpoenue.
[Tporokon ot «1»mapra 2023 roga Ne 3.

IIpencenarens % Ky3zueuos JI.H.

(HoanHce)

PabGouas nporpamMma npoasaena ans 20 roja rnpuéma Ha 3aceiaHuu Kadeapsl
IEKTPOHHON TEXHHKH.
IIporokon oT « ~ » 20 rojga Ne 5

3aBeayrouuii Kadenpoi

(noanmce) (D.KN.0O)

Pabouast mporpamma npoasiena s 20 rona npuéma Ha 3acegaHuu Kadenpsl
3JIEKTPOHHOMN TEXHUKH.
[IpoTokon ot « _ » 20 roga Ne ;

3aseyroiuii kadenpoit

(MoAnucH) (D.HN.0.)

Pabouas nporpamma npopsiena s 20 rojia npuéma Ha 3acejilaHuy Kadeapsl
SJIEKTPOHHONU TEXHUKH.
[IpoTtokon oT «__ » 20 roga Ne ;

3asemyromuii kadeapoii

(noanuck) (D.H.0.)



1 OBBEKT, HEJIb U 3AJIAYU OCBOEHUA JNCIUIIJINHBI

Llenv oucyuniunvl — N3y4eHHE OCHOB COBPEMEHHBIX OJHOKPHUCTAIBHBIX MHUKPO-
KOHTPOJUJIEPOB, AITOPUTMOB (DYHKIITMOHUPOBAHUS TUMOBBIX NEpUPEPUINHBIX MOIYJIEH B
UX COCTaBe, MPUOOpPETEHNE HABBIKOB MPOEKTHUPOBAHUS IU(DPOBBIX YCTPOHUCTB 00paboT-
KM JIAaHHBIX Ha OCHOBE MUKPOKOHTPOJJIEPOB.

B pe3ynbTaTe 0CBOCHUS TUCHUILIIMHBI CTYACHT JI0JKEH:

3Hamb. YCTPOMCTBO MHUKPOKOHTPOJIJIEPOB; OCHOBBI THUIIOBBIX aJTOPUTMOB IPO-
TPaMMHOTO 00CITy>KHBaHUS MeprU()EPUHHBIX MOIYJICH B COCTaBE MHUKPOKOHTPOJUICPOB;
COBpEMEHHBIC Mepu(epruiiHbIE HHTETPATIBHBIE CXEMbI, OPUCHTUPOBAHHBIC HA COIPSIKE-
HUE C MUKPOKOHTPOJUIEPAMH, TUTIOBBIC aJITOPUTMBI UX TIPOTPAMMHOTO 0OCTYKUBAHHSI.

ymemy: pa3paboTaTh TEXHUYECKOE PEIICHHE Ha OCHOBE ammMapaTHbIX W TPO-
TPaMMHBIX CPEICTB MUKPOKOHTpOJIIEpa /i mpeoOpa3oBaHus HHPOPMAIIUA B COOTBET-
CTBUE C 33JlaHHBIMU TEXHUYECKUMU TPEOOBAHUAMHM I CUCTEMBI YIIpaBJeHUsI U oOpa-
OOTKH JTAaHHBIX; COCTABUThH AIITOPUTM MPOrPAMMHON pean3aliui CUCTEMbI yIPaBICHUS
U 00paOOTKU JaHHBIX, 3alUCATh M OTJIAJIUTh AJITOPUTM Ha SI3bIKE MPOTPAMMUPOBAHUS
MUKPOKOHTPOJUIEPA; MPOU3BOJUTH OIIEHKY COOTBETCTBHSI CXEMHOI'O U MPOTPaAMMHOTO
pelieHus 3aJaHHbIM TEXHUYECKUM TPEOOBAHUSIM;

6/1a0emsb: HaBBIKAMU MIPOCKTUPOBAHUS U(PPOBBIX YCTPOUCTB 00PAOOTKHU JaHHBIX
Ha OCHOBE MUKPOKOHTPOJLIEPOB.

[lepeuncneHHbie pe3yabTaThl 00YUYEHUS SBJISIIOTCS OCHOBOM sl (hOopMUpOBaHUS
CHEAYIOINX KOMIETEHIINH:

- croco0OeH OMpeeNaTh KpyT 3aJad B paMKax MOCTABICHHOW 1I€TTH U BHIOUPAThH
ONTUMAJIBHBIE CIMOCOOBI MX PEIICHHS, WCXOAS W3 JACHCTBYIOIIMX IPABOBBIX HOPM,
UMeroIuxcs pecypcoB u orpanndennii (YK-2);

- coco0eH K TOCTPOSHUI0 MaTeMaTHIECKUX MOJeliell 00bEKTOB UCCIIeIOBAHUS U
BBIOOPY YMCIIEHHOTO METOJIa UX MOJICIUPOBaHUS, pa3pab0TKe HOBOTO MM BBIOOP TOTO-
BOro ajgroputma pemeHus 3agaun (I1K-1);

- croco0eH pa3padaThiBaTh (YHKIMOHAIBHBIE U CTPYKTYpPHBIE CXEMbl TPUOOPOB
U CHUCTEM C OmpelesiecHueM UX (PU3NYECKUX MPUHIIMIIOB JEUCTBHS, CTPYKTYp M YyCTa-
HOBJICHMEM TEXHUYECKUX TPeOOBaHUI Ha OTeNbHbIC 0J10KH 1 dmeMeHThI ([TK-2).

2 MECTO JUCIUILINHBI B OCHOBHOM OBPA3OBATEJILHOM
IHPOI'PAMME

Huctunnuna otHocutcs K broky 1 «bnok 1. Jucuunnuuel (moxynu). YacTs,
dbopmupyemasi yuaCTHUKaMU 00pa30BaTEIbHbBIX OTHOLLICHUI.

basupyercs Ha 3HAHUAX, YMEHUSIX U HABBIKaX, KOTOPbIE CTYACHT MPUOOpEN IpH
OCBOCHHMH MPEIIECTBYIOUIUX AUCIUIUIMH B COOTBETCTBUU C YYEOHBIM IJIAHOM IO Ha-
npasiiennto noaroroBku 11.03.04 DnekTpoHnka U HaHOIJIEKTpoHUKa (mporpamma Oa-
kanaBpuara «IIpombliuieHHas 37eKTpoHuKay): «Dusukay, «MHpopmaTka U nporpam-
MUPOBAHUE, «ITEKTPOTEXHUKAY.

3HaHUA ¥ yMEHHUS, TPUOOPETEHHbIE MPH OCBOCHUM JAHHOMN TUCIUIUIMHBI, peaju-
3YIOTCSl CTYJE€HTOM NPHU U3YYEHUHU MOCIEAYIOINX IUCUMIUIMH: «BcTpamBaemple MUK-
POKOHTPOJLIEPBI», «MUKpPOIIPOLECCOPHBIE YCTPOMCTBA MU3MEPUTEIBHBIX CUCTEM», IIPH
IPOXOXKACHUN yUeOHOU MPAKTHKHU.
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3 CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

3.1 Pacnipeesienne y4eOHbBIX 4YaCOB M0 TeMaM JUCHUIINHBI M BUIAM 3aHATHI

No HanmenoBanue TeMbl KonnuectBo yacoB
TEMBI (comepkaTenbHBIX MOJTYJICH) (ounast / 3a04yHas popma)
Beero B Tom uncie
Jlexkmmm | JlaGop. ITpaxr. CP
1 BBoanas nekuus. [lonsitue Mukpo- 6/6 o1 0/0 0/0 4111
KOHTpOJLIEpa.
2 | OcHoBsl nporpammupoBanust MK 10/10 4/1 2/1 0/0 4/11
3 | Hudporsoii BBOI 10/10 4/1 2/1 0/0 4/11
4 | Pabota ¢ GyHKIUSAMU BPEMECHH 8/8 4/1 0/0 0/0 4/11
5 | Pabora ¢ COM-noprom 13/13 4/1 3/1 0/0 4/11
6 | AHanorosslii BBOJ 15/13 6/1 4/1 0/0 5/11
7 | AHAIOrOBBIA BBIBOJ 13/12 6/1 4/0 0/0 5/11
8 | Cucrema npepriBauii 11/10 411 2/0 0/0 5/12
KoHnrtakTHas paboTa (JIONOJHUTEIbHAS ) 416
KypcoBoii npoekt - -
Hroro mo Bunam 3aHsTHI 90/108 34/8 17/4 0/0 35/90
KonTposnb 54/36
UTOro 144/144

(I)OpMHPOBaHHe KOMIIETEHLIUH B pe3yabTate 0CBOCHUA TEM NJHCHUIIJIUHDBI

Kommerennu TeMbl TUCIUTITNHBI, HalleJIEHHBIE Ha (OPMUPOBAHUE
KOMIIETEHIIUHN
VK-2 Tewmsnr 1,2,3, 4,5,6,7,8
[IK-1 Temsr 2, 3
[1K-2 Temrr 4, 5
3.2 Jleknuu

Tema 1. BBoanas nekuus. [Tonatrne MUKpOKOHTpOJIIEpa

Conepxanue TeMbl 1:

CoaepmaHHe " 3a/1a4u Kypca, €ro 3Ha4YCHUC, CBA3b C APYT'UMH JUCHUILJIMHAMMH.

[Tonarue muxpokoHTposiepa (MK). Tunsl namstn MK. CranmapTHeie MOIyIH
Arduino. Cpema paspabotku Arduino IDE. Xapakrtepuctuku miater Arduino

Uno. Cpexacta pa3padbotku. MozaenupoBanue Arduino B Proteus-e.

Jlureparypa k Teme 1: [1].

Tema 2. OcHoBbl nporpamMmmupoBanust MK.

ConeprkaHue TeMBbI 2:
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Cuntakcuc B ckerue. IlepeMennbie v TUMBI JaHHBIX. O0IaCTh BUANMOCTHU TI€pe-
MeHHBIX. KoHcTanThl. BerancnutensHble oneparopsl. Onepatop if. OnepaTopsl IUKIIOB.
Omnepatopbl nepexooB. [lycToit 1 cocTaBHO# onepaTopbl. basoBeie GyHKIMH ApayH-
HO.

Jlutepatypa k Teme 2: [1,2].

Tema 3. [{ludpoBoii BBOSI.

ConeprkaHue TeMBI 3:

Oo6mast nadopmarus o kHomkax. CrocoOs! moakIroYeHUsT KHOMoK K MK. Pexu-
MBI paboThl KHOMOK. Jpebe3r kontaktoB. [IpocToit mpumep paboTsl ¢ KHOMKON. buo-
mnoteka Bounse2 mmst paGoThl ¢ KHOMKaMU. YcTaHOBKa OubOmmoreku. [Ipumepsr mpo-
TPaMMHUPOBAHHSI.

Jlutepatypa k Teme 3: [1, 2, 3].

Tema 4. PaGoTa ¢ pyHKIIMSAMHU BPEMEHH.

ConepxaHue TeMbl 4:

OyHkIUK ApaydHO Uil paOOThI cO BpeMeHeM. 3anepku. OyHKIMU cueTa Bpe-
menu. Taiimep na millis(). Blink 6e3 delay(). [TapamienpHoe BBITIOJHEHHE He-
CKOJIbKUX 3ajad. TaliMep B pexume Taiimayta. [IpuMepbl MporpaMMHpPOBAHHS.
Jlutepatypa k Teme 4: [1, 2, 3].

Tema 5. Pabota c COM-nioptom.

ConepKaHue TEMBI S:

Hasznauenne COM-niopta. Cxema coequHeHus1 ycTpoicTB. Dopmat kaapa mepe-
nauu. Cxopocth nepeaaur. OCHOBHbIC MpaBuia oOMeHa JaHHBIMA. MOHHUTOp MOpTAa.
®Oynkiun 6udaroreku Serial. [Tpumeps! nporpamvupoBanus. 3ananue Ha JIP.

Jlureparypa k Teme 5: [1, 3].

Tema 6. AHaOroOBBI BBOJ.

ConeprxaHue TeMsl 6:

Hasnauenne AIIIl. ®dynknus mnpeoOpazoBanus. OCHOBHBIE XapaKTEPUCTHUKH.
Br16op omopHoro uicrounuka HampspkeHust. @ynkius onpoca ALl M3mepenne 60i1b-
WX HanpspkeHu. Mi3mepenune Maibix HanpspkeHui. 1IpuMepsl mporpaMMupoBaHusl.

Jlureparypa k Teme 6: [1, 2, 3].

Tema 7. AHAJIIOTOBBIN BBEIBOJI.

ConeprxaHue TeMsl 7:

Hasnauenne IIUM. Ilapamerpsr IHUM curnana. Iluner ¢ [LIMAM B ApnyuHo.
Yacrora [LIUM Apnyuno. Taitmepsr qis ILHIUM. Paspsanocts IHIUM Apayuno. [Ipun-
LU YIIPaBJICHUS MOIIHOCTHIO B Harpy3ke. [Ipuniun ynpasnenus userom RGB nuona.

Jluteparypa k Teme 7: [1, 2, 3].

Tewma 8. Cuctema npepbpiBaHUM.
ConeprkaHue TeMBI &:




Ha3nauenne cucrembl NpepbIBaHUMM MUKPOKOHTpOsuiepa. MexaHusMm InpepbiBa-
Huil. BXxoapl BHEMIHUX npepbiBaHUi ApaynHO. @YHKIMM AJ1s1 pabOThl C BHEIIHU-
MU NpEephIBaHUAMU. PeXMMBI BHEIIHUX IPEPBIBAHUNA. 3aMEUYaHUs IO MCIOJIb30-
BaHUIO IpeprIBaHui. IIpumepsl nporpaMMupoBaHus.

Jlurepatypa k Teme 8: [1].

3.3 IlpakTn4yeckue (CEeMUHAPCKHE) 3aAHATHS
B yueOHOM 11aHE HE 3aJIaHUPOBAHO.

3.4 JlabopaTopHble padoThI

Ne Tema 3anaTus O6beM, | Jlutepa-
/11 yac. Typa
OYH/3204H
1 Llndposoii BBOJ 2/1 [1, 4]
2 Pabora ¢ pyHKIMAMU BpeMeHH 2/1 [1, 4]
3 Pa6ora ¢ COM-noprom 0/0 [1, 4]
4 AHaJoroBblii BBOJ 3/1 [1, 4]
5 AHaNoroBblii BHIBOJ 4/1 [1, 4]
6 CucTema pephIBaHuii 4/0 [1, 4]
7 OcHOBBI IporpaMMupoBanust MK 2/0 [1, 4]
HUTOI'O: 17/4

3.5 CamocTosiTesibHAs1 padoTa cTy/AeHTA

Ne Bugpsl camocTosiTenbHOM paboThl CTyIEHTa O06mwewm, gac.
n/n OYH/3304H
1 M3y4eHne JEeKIIMOHHOT0 MaTepualla 20/40
2 [ToaroToBka K MpakKTUYECKUM 3aHSTHIM 0/0
3 [ToaroToBka K 1a00paTOPHBIM 3aHATUSIM 15/41
4 BeinosHeHnE KYpCOBOTO MTPOCKTA 0/0
5 BerlnonHeHne MHAUBUAYAIbHOTO 33/1aHUS 0/9
HUTOI'O: 35/90

3.6 KypcoBoii npoekT (padoTa), MHAUBUAYAJIbHOE 32 1aHUE

CryaenTtamu 3a04HOM (HOpMBI OOyUEHHUS BBHITIONHSACTCS WHAMBUAYAJIbHOE 3a/a-
Hue. TemaTuka 3amaHus CBs3aHA C Pa3paOOTKOW MPUHIIUIUAIHHOW CXEMBI W TIPO-
IPaMMHOT0 00eCIieueHHUsl 1JIs1 SJISKTPOHHOI'O YCTPOIMCTBA Ha 6a3e MUKPOKOHTPOJIIEpa.

[lenb — mpuoOpeTeHNEe HABBIKOB Pa3padOTKU AJEKTPOHHBIX YCTPOUCTB Ha 0ase
MHKPOKOHTPOJLIEpA.

B pesynbraTe BhINOJHEHUS pabOThI CTYACHT JTO0KEH:

— 3HATh TEXHUYECKUE XaPaKTEPUCTUKA MHUKPOKOHTpOJUIEpa M CIOCOOBI MOJ-
KJIFOUEHUSI BHEIITHUX 3JIEMEHTOB U MOAYJIEH;



— yMeTh pa3pabaThiBaTh MPOrpaMMHOE OOeCTIeYeHHE IS MUKPOKOHTpOJIIepa
MOJICTTHPOBATh pabOTy CXEMBI U IPOTPAMMBI.

B pe3ynbraTe paboThI CTYACHT TOTOBUT OTYET, COACPIKAIIUN MOACTh PUHIIUIIHU-
aJTbHOM CXEMBI C OTIMCAaHHEM TIPUHIIUIA €€ Pa0OThl ¥ allTOPUTMOM (PYHKIIMOHUPOBAHHS,
IYHKT pa3paboTKH MPOTPaMMHOTO 0OECIICUCHHSI M PE3YJIbTaThl UMUTAIMOHHOTO MOJIe-
AupoBaHUs. PekoMeHIyeMblli 00beM IMOSICHUTEIBHOM 3alMCKUA M0 WHAWBHIYaTbHOMY
3amaHuio — He 6osee 12 ctpanun popmara A4.

4 ®OH/JI OHEHOYHbBIX CPEJACTB

4.1 Kputepuu U IIKAJBbI JJI MHTETPUPOBAHHON OLIeHKH YPOBHS c)OpMHPO-
BAHHOCTH KOMIIETEHINH

Cocmasnsiowas KomMnemeHyuu — nOJTHOmMa 3HAHUL

- HyJIEBOM ypOBEHb: HEBEPHBIE, HE APTyMEHTUPOBAHHBIE, C MHOXKECTBOM I'PYOBIX
OLIMOOK OTBETHI HA BOIIPOCHI. Y POBEHb 3HAHUN HI)KE MUHUMAJIbHBIX TPEOOBAHUM;

- MUHUMAQJIBHBIM YPOBEHB: JIaHbl HE IIOJIHbIC, HETOYHBIE U HEAPTYMEHTUPOBAHHbBIE
OTBETHI Ha BOIPOCHL. JlomyiieHo MHOTro rpyObIX omMOoK. YpOBeHb 3HAHUM HUKE MUHU-
MaJIbHBIX TPEOOBaHUM;

- IOPOTOBBIM YPOBEHB: AAHBl HEJOCTATOYHO MOJIHBIE, TOUYHBIE U APTYMEHTUPOBAH-
HbIE OTBETHI Ha BONPOCHIL. [1710X0 3HAET TEPMUHBI, ONPENEIEHUS U TOHITHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOILIECHUSI, MPUHUMITBL. J[OMyIlIeHO MHOTO HErpyObIX OIIHOOK;

- CPEIHUN YPOBEHb: JaHBI JIOCTATOYHO IOJHBIE, TOYHBIE U apTyMEHTUPOBAHHBIC
OTBETHI HA BOIIPOCHI. B 11€10M 3HAET TEPMUHBI, ONIPENEICHNS U TIOHATHUS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILLEHUS], MPUHIUIBL. J[ONMyIIEHO HECKOIBKO HETPYOBIX OLIMOOK;

- NPOJBUHYTHIA YPOBEHb: JIaHbI MOJHBIE, TOUHBIC U APTYMEHTUPOBAHHBIE OTBETHI
Ha BONPOCHL. 3HAET TEPMUHBI, OIIPEIEICHNS U IOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOLLEHHUSI, IPUHIUMBI. [{0MyIIeHO HECKOIBKO HErpyObIX OLIHOOK;

- BBICOKMU YPOBEHB: JIaHbI MOJIHbIC, TOYHBIC U apryMEHTUPOBAHHBIE OTBETHI Ha
BOIIPOCHI. 3HAET TEPMHHBI, ONIPEAEICHUS U MOHITHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOILIEHMS], IPUHIUIIBL. J[OITyIIIEHO HECKOJIBKO HETOYHOCTEN.

Cocmasnsaowas KomnemeHyuu — yMeHus

- HYJICBOM YpPOBEHb: MOJHOE OTCYTCTBHE MOHUMAHUSI CYTH METOIUKHU pElICHUs
3aJlauu, IOMYIIEHO MHOXKECTBO IpyOeHIINX OMMOOK / 3a]JaHuUsI HE BBITIOJIHEHBI BOOOIIIE;

- MUHUMAQJIbHBIA YPOBEHb: cj1ab0e MOHMMAHUE CYTH METOIMKU pEelIeHUs 3aJauu,
JIOTyIIeHbI TpyOble ommOKku. Pemenus He o0ocHoBaHbl. He ymeer ucmnosib30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JIUTEPATYPY;

- IOPOT'OBBIM YPOBEHB: JIOCTATOYHOE MOHUMAHKUE CYTH METOJIMKH PEUICHUS 3a]auH,
JIOTTyIIIEHbI OIMMOKHU. PereHust He Bceria 000CHOBaHBI. YMEET MCIOJIb30BaTh HOPMATUB-
HO-TEXHUYECKYIO0 JuTeparypy. Cirabo OpHEHTHPYETCS B CIICIIUAIBHON HAYIHOM JINTEpaTy-

pe;



- CPEITHAM YPOBEHB: B LIEJIOM IIOHUMAET CYTh METOJAMKH PEILIEHUS 3a1a4H1, JOITyIIe-
Hbl omMOKku. Pemenuss He Bcerga OOOCHOBaHBI. YMEET HCIIOJIB30BATH HOPMATHBHO-
TEXHUYECKYIO U CIICUAIBHYIO HAYYHYIO JINTEPATYPY;

- IPOJIBUHYTHIN YPOBEHB: B IIEJIOM IIOHUMAET CYTh METOAMKH PELICHUS 3a7a4H, J10-
NyIIeHbl HeTOUHOCTH. CriocoOeH 000CHOBATh PELICHUs. YMEET UCIOIb30BaTh HOPMATHB-
HO-TEXHUYECKYIO U CIIEUAIIbHYIO HAyYHYIO JIUTEPATYPY;

- BBICOKUI YPOBEHb: TOHUMAET CyTh METOJUKH pelleHus 3agaun. CrnocodeH oboc-
HOBaTh PEIICHUA. YMEET MCHOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO M CIEHUAIBHYIO Ha-
YUHYIO JIUTEPATYPy, NEPEIOBOU ITPOU3BOICTBEHHBIN OIIBIT.

Cocmasnanowas KomnemeHyuu — 61a0eHue Hagblkamu

- HyJIEBOW YPOBEHb: HE IEMOHCTPHUPYET BIIAJICHUE HABBIKAMH BBIIIOJHEHHUS IPO-
(deccruonanbHbIX 3a71a4. He MOXKeT BBINOIHUTE 3aJaHUs;

- MUHMMAaJIbHBIN YPOBEHb: HE JEMOHCTPUPYET BJIAJICHUE HABBIKAMU BBIIIOJIHEHUSA
npoecCHOHANBHBIX 3a7a4. VCIbIThIBaeT CyIIECTBEHHBIE TPYAHOCTH MPU BBINOIHEHUN
OTJEJIbHBIX 3a1aHUM;

- IOPOTOBBIN YPOBEHb: BJIAJICET HABbIKAMU BBIIOJIHEHUS MPOPECCUOHATBHBIX 3a-
Jla4 Ha IIOPOTrOBOM YPOBHE. 3aJjaHusl BBIIOJIHSAET MEJJIEHHO U HEKa4ECTBEHHO;

- CpEIHUI YPOBEHb: BJIaJICET HAaBbIKaMH BBINOJIHEHUS MPOPECCHOHATIBHBIX 3ajau.
3a/1aHus BBIMOIHSIET HA CPETHEM YPOBHE IO OBICTPOTE U KAYECTBY;

- IPOJBUHYTHIM YpOBEHB: BIIAJICET YBEPECHHBIMU HABBIKAMU BBIITIOJHEHUS IPO-
(deccrnoHanbHBIX 3a7a4. BeICTPO M KaUeCTBEHHO BBINOJIHAET 33JaHusl, HHOTAA JOIYCKasl
HE3HAYUTEIBHBIE TOTPEIIHOCTH;

- BBICOKHI YPOBEHb: BJIaJCET YBEPEHHBIMU HABBIKAMH BBINOJIHEHUS Tpodeccuo-
HaJbHBIX 337a4. BBICTPO M Kau€CTBEHHO BBIMOJIHAET 3aJaHusl, IPU HEOOXOJUMOCTH JI€-
MOHCTPHUPYSI TBOPUECKUN MOIXO/I.

Obobwennas oyeHka cpopmuposanHocmu KoMnemeHyutl

- HYJICBOM YpOBEHBb: Ha HYJEBOM YpPOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIOIIHC;
OJIHA WJIH JIBE U3 TPEX, OCTAJIbHBIC — HA 00JIee BLICOKOM YPOBHE;

- MUHUMAQJIBHBIM yYpOBEHb: HA MHHHUMAJIBLHOM YpPOBHE C(HOPMHUPOBAHBI: BCE CO-
CTaBJISIONINE; OJTHA WU JBE U3 TPEX, OCTAIbHBIE — HAa 00JIee BHICOKOM YPOBHE;

- TIOPOTOBBIM YPOBEHb: HA MOPOTOBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABISIO-
1[ye; OJHa WM JIBE U3 TPEX, OCTAIbHBIC — HAa 00JIe€ BHICOKOM YPOBHE;

- CpeHUN YpOBEHb: Ha CPEIHEM YpOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIONINE;
OJIHA WJIH JIBE U3 TPEX, OCTAJIbHBIC — HA 00JIee BLICOKOM YPOBHE;

- IPOJIBUHYTHIM YPOBEHB: HA MPOJIBUHYTOM YpPOBHE C(HOPMHUPOBAHBI: BCE COCTAB-
JISIOLIME; OJTHA WJIU JBE U3 TPEX, OCTAIIbHBIE — HA BBICOKOM YPOBHE;

- BBICOKHUM YpPOBEHb: Ha BBICOKOM YpPOBHE C(OPMHUPOBAHBI BCE COCTABJISIIOIINE
KOMIIETCHITUM.

4.2 Bonipocel K 3K3aMeHY U MPUMeP IK3aMEeHAIMOHHOI0 Ouiiera

Bonpocs! Kk 3k3aMeHny:



1)
2)
3)
4)
5)
6)
7)
8)
9)

Apxurextypa MK
OTnuure MEKPOKOHTPOJIIEPA OT MUKPOIIPOIIECCOpa.
Turbl KOPITYCOB MUKPOKOHTPOJLIEPOB.
Yro Takoe Arduino? Haznadyenue. COCTaBISIONINE yCIIeXa.
Kakoit MK ucnonssyercs 8 Arduino Uno (Nano, Pro Mini)? Ero pa3psaHocts?
Crroco0s! tutarust Arduino Uno.
Otmmumst Arduino Uno, Nano u Pro Mini.
Tunel mamsta Arduino u ux oobeM.
[TpousBoauTensuoCcTh Arduino.
KonndecTBo nu)poBhIX IIOPTOB BBOIa-BBIBO/IA.

10) KosmuuecTBO aHAJIOTOBBIX BXOJIOB.

11) KonuuectBo BeIBOAOB ¢ IITMM.

12) Harpy3ouHasi ClIOCOOHOCTh ITOPTOB.

13) Pexxumbl paboThl U(POBBIX TOPTOB.

14) dynkIMs BEIOOpA pexkuMa paboThI MOPTa.

15) Jlnis 9ero K BBIBOJY ¢ KHOIMKOW HEOOXOAMMO ITOJIKIIIOYATh MOATATHBAIONININ pe-

3uctop? Kak NoAKIHOYNTh BHYTPEHHUI NOATITUBAIOIINI pe3ucTop?

16) B 4eM cyTh mporpaMMHOTO aHTHIPEOe3ra KOHTAKTOB?

1)
2)
3)
4)
5)

6)
7)
8)

9)

OyHkuKu BpeMeHu. CBETOUO/IbI U KHOTIKU

[lepeuncnure GyHKIMH 7151 paOOTHI CO BPEMEHEM.

Kak opranuzosats Taiimep Ha millis()?

Kak peanuzoBaTh napauielbHOE BBIIIOJHEHUE 3a0a4?

N3o0pasuTte 2 cnocoba nmoakitoueHus ceeroauona k MK.

Kak paccuutarh CONpPOTUBIIEHHUE TOKOOTPAHUYMBAIOIIETO PE3UCTOPA CBETOMO-
na?

N3o6pa3ute 2 cnocoba nmoakaoueHuss KHomku kK MK.

Ha3znaueHue noaTsAruBaroniero pe3sucTopa s KHOMKu?

Kak nmoakmo4yuTh K NUHY C KHOIKOM BHYTPEHHHMM NOATATMBAIOIIUMN PE3UCTOP B
MK Apayuno?

Kak uckimtounTs BiusHUE qpede3ra KOHTAKTOB Ha JIOTHUKY Pa0OThI CXEMbI?

10) IlepeuncnuTe OCHOBHBIC PEKUMBI PAOOTHI KHOTIOK.

11) Tlepeuncnure Metoasl OHOIMOTEKH Bounse2,

1)
2)

COM-nopt (UART, Serial)
Hasznauenune COM-nopta 8 MK.
Cxema coeMHEHHUs yCTPOUCTB, pu oomene mo COM-mopTy.
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3) CuHXpPOHHBIN WJIM aCHHXPOHHBIH CITOCO0 0OMeHa?

4) dopwmar Kajpa rnepeaadu.

5) Jomyctumas OrpeIiHOCTh CKOPOCTEH Mepeiayn U mpuema.

6) Psa crangapTHBIX CKOpOCTel oOMeHa. Bpems mepeaaun oJHOTO CHMBOJIA.
7) Tuuer Arduino, ucnionb3yembie COM-iopToMm.

8) Ilepeuncnure ocHOBHBIC (QyHKIMU Kiacca Serial.

9) ®yukuus nauimanuzanun COM-mopra.

10) ®yHKIIMHM Iepeaadu JTaHHBIX.

11) ®yHKIMY YTCHHUS TPUHATHIX TAHHBIX.

12) Yro takoe tadbmua ASCII ?

Amnanorossiii BBoj. Pabota ¢ AL
1) Haznauenue AIIIIL.
2) Paspsanocts ALIII Apaynno Uno?
3) Yucno ananoroBsix Bxoj0B ApayuHo Uno.
4) MakcumanbHoe 3HaueHue Ha Beixone ALl Apaynro Uno?
5) Pazpemenue ALITT Apaynno Uno?
6) beictponeiicteue AL Apaynno Uno?
7) ®yukius npeobdpazoBanust ALIIL.
8) Kak mo pe3ynbTaTy npeoOpa3oBaHus ONPEICIIUTh BXOIHOE HAMPsKCHUE?
9) Kak mo n3BeCTHOMY BXOJHOMY HAIPSDKEHHIO OMPEICIUTh Pe3ysibTaT mpeodpaso-
Banus ALIIT?
10) BapuanTsl BbIOOpa MCTOYHHUKA OTIOPHOTO HAMPSKEHUS.
11) ®yHKIMs BEIOOpA OMOPHOTO UCTOYHHKA.
12) @yHKIMSA aHATOTOBOrO BBOJA.
13) Kak uzmeputs Hanpsbkenue Oosnbliie 5 B?
14) Kak u3MepuTh Hanps>KEeHUE 3HAUUTENBHO MEHbIIE 5 B?

Amnasorosslii BeIBoa. Padora ¢ [IIMM
1) Yro takoe IIIMM? Haznauenue LIINM.
2) Kaxkoit mapamerp LIINM curnana sBisercst “HGOPMaTHBHBIM?
3) Ckonbko nuHOB ¢ [IIUM B ApayuHo?
4) Yacrora ILIUM Apayuso.
5) Kakwue tariMepsl 3aaeiicTBoBanbl s [HIMM?
6) Pazpsimaocts HIMM Apnynno?
7) IpuHIMI yrpaBaeHUS MOIIHOCTBIO B HArpy3Ke ¢ momMoIipio [1I1M.
8) IMpunmmn ynpasnenus neetoM RGB cBeTomnona ¢ momompro VM.
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[IpepriBanus
1) Yto Ha3bIBaIOT MPEPHIBAHUEM B MUKPOIIPOLIECCOPHON TEXHUKE?
2) Yto npoucxoaut mpu npepriBaHuu? OObSICHUTE MEXaHU3M UX 00paOOTKH.
3) HazoBute QyHkumu st paboThl ¢ BHEITHUMU TpepbiBanussMy Arduino.
4) Bo3MoKHBIE peXXKUMBI BHEITHUX MTpepbiBanuii Arduino.
5) OrpannueHus Mpy UCIOJIb30BAHUU IPEPHIBAHUN.

BceTpoeHHbI aHATIOTOBBIN KOMIApaTop

1) HaznadyeHnue aHaioroBoro KOMnaparopa.

2) BapuanTsl BbIOOpa BXOJHBIX CUTHAJIOB.

3) PexumMbl ipepbIBaHUN KOMITApaTopa.

4) Haznauenue ouoimoteku directADC.

5) Tlouemy nHeobxoaumo otkiaouuTh ALII nmpu ucnonab30BaHUM MYJIBTUILIEKCOpA
AT xommaparopom?

VYIpaBiieHHE MOIIHOW HArpy3KOu
1) Kakoii Tok ciocoOeH BbIIaTh MMH ApIyHHO?
2) B kakux ciayyasix NpUMEHSIOT OMMNOJSPHbIE TPAH3UCTOPHI?
3) Uem moseBoi TPaH3UCTOP OTIMYAETCS OT OUMOISIPHOTO?
4) Tlo kakuM apameTpam BbIOMPAIOT TPAH3ZUCTOP?
5) Haznauenue u xapaxkrepuctuku Mmukpocxembl ULN2003A.
6) IocTOMHCTBA U HEAOCTATKH 3JIEKTPOMArHUTHBIX peJie.
7) JocToMHCTBAa 1 HEIOCTATKU CXEM HAa CUMHUCTOPAX.
8) Kakue 311eMeHThI UCIIOJIB3YIOTCSl KaK CHJIOBBIE KJIIIOUM B TBEPAOTEIbHBIX peie?

Pacmmpenne noptoB BBoAa-BbiBoAa. CIIBUTOBBINA PETUCTD.
1) HaznaueHue cABUTOBOTO PErucTpa.
2) IIpunuun paboThl CIIBUTOBOTO PETUCTPA.
3) Bo3MOXHbIE COCTOSIHUS BBIXOJOB PETUCTPA.
4) Oynkuust ApJlyuHo 1151 pabOThI C PETUCTPOM.
5) KackaiHoe BKIIFOUEHHE PETUCTPOB.

OcHoBBI TporpammupoBanust Arduino
1) Twunsl JaHHBIX
2) YmupaBIisoUIre ornepaTopsbl



12

3) Apudmernyeckue onepaTopbl

4) Omneparopbl CpaBHECHUS

5) IloGuTOBBIC OIIEPATOPHI

6) Jlormueckue onepaTopbl

7) ®yukuuu s paboThl CO BpEMEHEM

8) ®ynkuuu 1UppoBOro BBOIa-BHIBOJIA

9) ®yHKIMM aHAJIOTOBOTO BBOJIa-BBIBOJIA
10) ®ynkmuu kiracca Serial

11) ®dyHKIMH 17151 pabOThI C IPEPhIBAHUSIMHU
12) ®yHKIMU pacIIMPEHHOTO BBOIa-BBIBOIA
13) ®yukimu st pabOThI CO CIYyYaHBIMH YHCIAMH

IIpumep 3K3aMeHAMOHHOIO OMJIeTA:

T'OVYBIIO «IOHELIKUI HALIMOHAJIBHBI TEXHUYECKUI YHUBEPCUTET»
[Iporpamma moAroToBKU: OakaiaBpuar
Hampasnenne nogrorosku: 12.03.01 ITpubopoctpoenue
Hamnpasnennocts (npoduis): MHGOpMaMOHHO-U3MEPHUTENbHAS TEXHUKA U TEXHOJOTHH
Cemectp: 5
VYyeonas nucuurummaa: COBpeMEHHBIE MEKPOKOHTPOJUICPHI

BUJIET Ne 1
1. AUIT mukpoxonTposuiepa Arduino: xapakTepucTuky, QyHKIIMU aHAIOTOBOTO BBOJIA.
2. OyHKIUY U1 pabOThl CO BPEMEHEM.
3. 3agaya. Bectu nojicyer KonM4yecTBa HaXKaTUil KHOIIKU C BbIAueil pe3ysibTata B MOHUTOP TOpTa.

[Ipu nnuTEenbHOM YAEpKMBAaHUU KHONKH B HaXKaTOM COCTOsSIHUU (OoJiee 2 CeKyH[) OOHYIATh CUeT-
YUK HaXaTH..

VYTBepxk/IeHO Ha 3aceJaHUU Kadeaphl JEKTPOHHON TEXHUKH,
nporokon Ne ot . 20 T
3aB. xadeapoit XnamoB M.T'. OK3amMeHaTop Kyznenos /I.H.

KPUTEPUU
OLICHUBAHMS IK3AMECHALIMOHHOM padoThI
no qucuuruinHe «CoBpeMeHHbIE MUKPOKOHTPOJIIEPHI»
It o0yJaromuxcs o Harnpasienue moarotoBku 12.03.01 Tlpudopoctpoenue
(HammpaBnennocts (npoduibs) — MHGOpMamoHHO-U3MepHUTENbHAS TEXHUKA i TEXHOJIOTHH)

DK3aMeH MPOBOJNTCS MHUCbMEHHO M0 OmiieTaM. butet comepkut 2 Bonpoca u 3amaqy. Kaxmbrid
BOINPOC TpeOyeT KOHKPETHOTo oTBeTa. IIpn HeoOX0IMMOCTH OTBEYAIOUIHHA JOKEH CONPOBOIUTH Ha-
MUCaHHOE MOSICHSIONIENH CXeMOH (PUCYHKOM).

Bonpochkl 0XBaThIBalOT TEOPETHUECKYIO YaCTh Kypca, a TakKe TpeOYIOT JeMOHCTpalluy MpPaKTH-
YECKUX HABBIKOB, MOJYYEHHBIX CTY/IEHTOM B X0J1€ IPAKTHUUECKHUX 3aHATUHN U TaOOpaTOpPHBIX padoT.

[TpaBUIIbHEII OTBET HA BOMPOC OlleHWBaeTcs B 15 6amnoB. Ecnu oTBET He MOJIHEIHM, TO OH OICHU-
BaeTcd B 5 OamwioB. [Ipu OoTCyTCTBUM NPaBUIBHOIO OTBETa Ha MOCTaBJIEHHBIH BONPOC OOydaromuics
nojy4aer Hojb Oansos. [IpaBuibHO perienHas 3aaa4a onenuBaercs B 30 6anos. [TomyyeHHble Ganbl
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32 OTBETHI HA BOMPOCHI OMIIETa CYMMHUPYIOTCS U C YUETOM PE3YJIBTATOB TEKYIIEro KOHTPOJSI paOOTHI
CTYyJICHTa BBIBOJIUTCS UTOTOBas oreHka mo 100-0ayibHO# mKaie.

ITonyuenHnas ouenka no 100-6amibHOMN 1IKaje ONpeaesIseT OLEHKY 110 FOCy1apCTBEHHOM IIKa-
ne u mkane ESTS.

VYTBepKIeHO Ha 3aceaHuu Kadeaphl JIEKTPOHHOH TEXHUKH,
nporokon Ne  or . 20 T

3aB. kadempoii XiamoB M.T'. DK3aMeHaTop Ky3nenos /I.H.

4.3 Kputepum olieHUBAHUSA

O1eHrBaHUE YPOBHSI OCBOEHHUSI CTYJEHTOM Yy4eOHOTO MaTepuana JUCHUILIMHBI
«CoBpeMEHHBIE MHUKPOKOHTPOJUIEPBD» IPOU3BOAUTCS B XOAE TEKYIIETO KOHTPOJIS M
IPOMEXYTOUHOM aTTecTaliu (CEMECTPOBOrO KOHTPOJIS).

Texkyumuii KOHTPOJIb 3HaHUW CTYJEHTa OYHOM (POPMBI OOYUEHHSI OCYLIECTBISAET-
Csl 1O pe3yibTaTaM BBIIIOJHEHHS W 3alIUThl JIAOOPATOPHBIX PabOT; CTYJEHTa 3a0YHOMN
(dbopmbl 00YUEHHS — 110 pe3yJIbTaTaM BBIITOJIHEHHS] HHAUBUAYAJIbHOTO 3aJaHUS.

BelnonHeHne 1adopaTOpHBIX padoOT ¢ 3alIUTON OTYETA, BHINOJIHEHUE UHAUBUAY-
JIBHOTO 3a/IaHUs, TPEIYCMOTPEHHBIX paboyell MporpaMMOM HUCLUUILIMHBI, SIBISIETCS
HEO0OXOMMBIM YCIIOBHEM JIONYyCKa CTYJIEHTA K 9K3aMEHY.

Pacnipenenenne 0ayioB TEKYHIErO KOHTPOJS padOThl CTyA€HTa Ha MPOTSKEHUU

ceMecTpa MpuBeIeHo B Tabduiie 1.

Tabnuna 1 — Pacnipenenenne 6aJ10B TEKyIero KOHTPOJIS

®opMa KOHTPOJIA

Bo3MoxHOE KOJIMYECTBO
0aJUI0B

[Ipumeuanue

JI1g cTy1eHTOB 04HOM ()OpMBI 00YUEHHUSI

Otuét no nabopatop- 5 3agaHye BBINOJIHEHO MPAaBUIIBHO, TPOCKTHBIE

HOI1 paboTe pelieHns 000CHOBAHBI, IPUBEAECH aHAIHU3 T10-
Jy4EHHOTO pe3yJpTaTa

3 3a/iaHue BBINOJIHEHO B 1I€JIOM NPaBUIIBHO,

IIPOEKTHBIE peIlIeHNs He Bceraa 000CHOBaHHI,
BO3HUKIIA TPYAHOCTH B 00BSICHEHUH noJiy-
YEHHBIX Pe3yJIbTaToOB

HToro no aadoparop- 40 U3 pacuéra 8 maboparopHbix padboT. OrieHn-

HBIM padoTaM (MakK- BaeTcs Kaxjas pabora.

CUMAJILHO BO3MOK-

HOE)

UTOIO: 40 MakcuMaIbHO BO3MOYKHOE

JI1st CTYyIeHTOB 3a04HOU

(dbopMbI 00yUeHHS

Brimonaenue KoH- 40 [Tpu BBITOTHEHNH 33JaHUST IPUHSTH TIpa-
TPOJIbHOU paboThI (MH- BUJIbHBIE TPOEKTHBIE PEIICHUs, U3JI0KEHHE
TMBHTYaTbHOTO 3a/1a- MaTepualia apryMeHTUPOBAaHHOE, MTOCTIeI0Ba-
HUS) TeJbHOE, paboTa odopmiieHa 0e3 3aMeuaHmit
20 3aJaHre BBIMOJHEHO B IIEJIOM MPABUIIBHO, HO
IIPOEKTHBIE pEeIIeHUs He Bceraa 000CHOBAHHI,
MMEIOTCSI 3aMeYaHus 10 0()OPMIICHHIO.
UTOI1O: 40 MakcuManbHO BO3MOKHOE
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IIpome:kyTouHAasi aTTeCTAIlUA 110 PE3yIbTaTaM OCBOCHHS TUCITUIIIIMHBI B CEME-
CTpe MPOBOIUTCS B (hopMe ceMecTpoBOro 3k3ameHa. Dopma MpOBEACHUS DK3aMEHA —
MUCbMEHHAsl. DK3aMEHAIIMOHHBIA OUJIET BKItOUAET B ce0sl 2 TEOPETUUECKUX BOIIpoOca U
1 3agaay. [Ipu omeHMBaHMM CTYJCHTAa Ha dK3aMEHE MPEMOAaBaTellb PyKOBOJCTBYETCS
KPUTEPUSMHU, TIPUBEICHHBIMU B Ta0IHUIIE 2.

MaxkcrnMaabHOE KOJIMYECTBO OAJIOB 32 OTBET HAa BOIPOC IK3aMEHAI[MOHHOTO OHU-
JieTa 3aCYUTHIBACTCS CTYACHTY B Cy4yae, €CIM OTBET MOATBEPIKIACT BIIAJCHUE CTYICH-
TOM 3HAHUSMH B TOJJHOM 00BEeMe yu4eOHOUM MporpaMMBbl, MaTeprajl U3JI0KEH B JIOTHUEC-
CKOHM TIOCIICIOBATEIFHOCTH C BBIJCIICHHEM TJIaBHOTO, COJIEPKUT TOUHBIC (POPMYIUPOB-
KM, COMPOBOXKIACTCSA WLTIOCTPUPYIOMUMH CXeMaMU U PUCYHKaMH (TIpu HEOOXOIUMO-
CTH).

B cirydae, eciii oTBET Ha BOIIPOC HE B MTOJTHOM Mepe OTBEYACT MPUBEIACHHBIM Tpe-
OOBaHMSM, CTYICHTY 3aCUMTHIBACTCS MEHBIIEEe KOJUYECTBO OamwtoB. IIpu oTcyTrcTBHUM
MPaBUJILHOTO OTBETA HA MOCTaBJICHHBIN BOIIPOC CTYACHT moiy4yaeT () 0asios.

Tabnuna 2 — Pacipeenienre 6aJ10B 110 CEMECTPOBOMY DK3aMEHY

dopmMa KOHTPOJIA MakcumansHO
BO3MOXXKHOE KOJIUYCSCTBO 0aJIIoB
OtBer Ha BOIPOCHI 3IK3aMEHa- Bonpoc 1 15
LIUOHHOTO Omiiera BOIIpOC 2 15
3ajaya 30
HUTOI'O: 60

HroroBasi oneHKa omnpeaeisieTcs MyTeM CyMMHPOBAaHUS KOJMYECTBA 0alIOB IO
pe3ynbTaTaM TEKYIIeTo KOHTPOJIS U KOJWYECTBA OAJIOB IO Pe3yJIbTaTaM CEMECTPOBOTO
sk3aMeHa. MaKcHMAaJIbHO BO3MOKHOE Koau4uecTBo 0ay10B — 100.

[Tonyuennas onenka o 100-0amibHOM 1MIKajge OMpeaAesieT OIEHKY MO rocyaap-
crBeHHOM 1mkaie u miaine ECTS:

Cymma 6aminoB Ouenka Ouenka
no 100-0anpHOM HIKane no mkaue ECTS 10 TOCYAAPCTBEHHOM IIKase
90-100 A OTan4HO
80-89 B %
75-79 C OPOTHO
70-74 D v
60-69 E JIOBJIETBOPUTEIIEHO
35-59 F He
0-34 =4 YIIOBIIETBOPUTEIHHO

* — ¢ 00s3aTEIbLHBIM IMOBTOPHBIM M3YUCHHUEM JHUCIUILIAHBI.

4.4 IlpuMep TeKylIero onpoca Ha MPAKTHYECKUX (CEMUHAPCKHUX) 3AHATUAX
U J1a0opaTOPHBIX padoTax

Ha npumepe tembl «Ananorossiii BBoa. Pabora ¢ ALID»:

1. Haznauenue ALIIL

2. Pazpsaanocte ALl Aprynno Uno?

3. MakcumanbHoe 3Hauenne Ha Beixonae ALl Apaynno Uno?
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4. ®ynkus npeodpazoBanus ALIL

5. Pazpemenue ALl Apaynno Uno?

6. beictponeticreue ALIIT Apaynno Uno?

7. BapuaHTbl BbIOOpa HCTOYHUKA OTIOPHOTO HAIPSHKCHHUS.

8. OYyHKIMs aHAJIOTOBOTO BBOJIA.

9. ®yHKIIKA BIOOpA OMIOPHOTO UCTOYHHUKA.

10. Kak u3meputh HanpspkeHue oosbliie 5 B?

11. Kak u3aMepuTh HanpspKeHUE 3HAYUTENIBHO MeHblIe 5 B?

OTBeTHI Ha BOIPOCHI BXOJHOTO KOHTPOJISI YUUTHIBAIOTCS MPENOJaBaTEIEM B pe-
3yJbTaTax TeKyIIero KOHTPOJIsi pabOThHI CTYACHTA.

5 PEKOMEHAYEMAS JIUTEPATYPA
I OcHoBHasi JuTepaTypa

1. Kysnenos /[.H. CoBpeMeHHbIE MUKPOKOHTPOJUIEPHI B CUCTEMAX U3MEPEHMUS, YIIPaB-
JeHusi, 00paboTKK U OoTOOpakeHus uHbopmaluu : yued. mocodue s 00ydarommxcs
oOpasoBart. yupexjaeHuil Beicil. mpod. oopaszoBanus / [[. H. Kysuemor ; TOYBIIO
«JOHHTY». — Homeux : JOHHTY, 2020. — 400 c. : wmm, tabn. — URL:
https://drive.google.com/file/d/IUHZUPHh v_1 0iOibWFEfAJiYIwYHRbA/view?usp

=sharing.
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2. boposckuii, A. C. [IporpaMmMmupoBanre MUKpOKOHTposiepa Arduino B mHpopMaIiu-
OHHO-YIIPaBIAIONIUX cucTeMax : yueOHoe mocobue / A. C. boposckuii, M. 0. Hlpeii-
nep. — OpenOypr : OpenOyprckuit rocynapctBeHnbiil yausepeutet, 9bC ACB, 2017.
— 113 c¢. — ISBN 978-5-7410-1853-8. — TekcT : 3JEKTPOHHBIA // DIAEKTPOHHO-
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M. Conbkun, A. A. lllamun. — Towmck : ToMCKuii MOMUTEXHUYECKUN YHUBEPCUTET,
2016. — 88 ¢c. — ISBN 978-5-4387-0708-0. — TekcT : 37eKTpOHHBIH // DIEKTPOHHO-
oubnuoreunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/83972.html.

6 YAEBHO-METOANYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI

Y4eOHO-MeTOAMYECKUE U31aHus], paspadoTanHbie B JJoHHTY:

4. Metoauueckue yKa3zaHUsl JUIsl BBIMOJIHEHUS JIaOOPATOPHBIX padOT MO AUCLUILINHE
«CoBpeMeHHbIE MUKPOKOHTPOJIJIEPBD» [DNEKTPOHHBIN pecypc]: s 00ydaronuxcst 1mo


https://drive.google.com/file/d/1UHZUPHh_v_1_oiOibWFEfAJiYIwYHRbA/view?usp=sharing
https://drive.google.com/file/d/1UHZUPHh_v_1_oiOibWFEfAJiYIwYHRbA/view?usp=sharing
http://www.iprbookshop.ru/78913.html
http://www.iprbookshop.ru/83972.html
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HamnpaByieHusiM noarotoBku 11.03.04 — DnexkrpoHuka u HaHod3JekTpoHUKa (DH) wu
12.03.01 — TIpudopoctpoenue (IIC) Bcex popm obyuenus / TOYBIIO «IOHHTVY»,
kad. DnexktponHoit texuuku; coct. [. H. Ky3nenos. — oneuk : JOHHTY, 2021. —
Cucrtem. TpeboBanusi: ZIP-apxuBaTop. — 3ari. ¢ TUTYI. dKpaHa. (I0CTyn Yepe3 JTUYHbIN
KaOWHET CTYJICHTA).

5. Meroanueckue ykazaHus JJIsl CAaMOCTOSATEIbHON pabOThl CTY/IEHTOB U BBITIOJIHEHHUSI
WHUBUYAIbHBIX 3aaHui 10 qucturuinHe « CoBpeMeHHbIE MUKPOKOHTPOJLIIEPHI»
[DNeKTpOHHBIN pecypc]: Il 00yJaronmuxcs o HampasieHusM noaroroBku 11.03.04 —
OnekTponnka u HaHodnekTpoHuka (OH) u 12.03.01 — [Ipubopocrpoenue (I1C) Bcex
dopm obyuenus / TOYBIIO « JOHHTY», kad. Dnexrponnoit texauku; coct. J.H. Ky-
saenoB. — Jlonenk : JIOHHTY, 2021. — Cuctem. TpeboBanwms: ZIP-apxuBarop. — 3ari. ¢
TUTYJL. 9KpaHa. (IOCTYIl Yepe3 JIMYHbIIA KaOMHET CTYJICHTA).

JJIeKTPOHHO-UH(OPMALMOHHBbIE PECyPChI
OBC JOHHTY - http://donntu.ru/library .
9BC IPR SMART — http://www.iprbookshop.ru.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

7.1 JlekKnHOHHBIE 3AHATHSA:

Jlexunonnas ayautopus Ne 8.807, yueOHbII KopIyc 8, 1715l MPOBEACHUS 3aHATUN
JICKIIMOHHOTO THUIA, TPYNIOBLIX W WHIWBUAYAIBHBIX KOHCYIbTAIIMNA, TEKYIIETO KOH-
TPOJISI U MPOMEXYTOUHOM arTecTtauuu. Crnenuanu3upoBaHHas MeOelnb: JAOCKa ayaH-
TOpHAasi, apThl, IEMOHCTPAIIMOHHBIE CTEHbI. MyNbTUMEIUITHOE 000pyI0BaHUE: CTa-
IIMOHAPHBIN KOMIbIOTEp Ha O0a3e Penttium4-2.8 — 1 mT., MyJIbTUMETUHHBIN POCKTOP
Epson, skpan. CrucremHoe obecrnieuenue: onepannonnas cucrema Windows XP Profes-
sional x86/64 (akamemuueckas suieHsust DreamSparkPremium); OpenOffice 2.0.3
(oomectBennas nmiensuss MPL 2.0); Google Slides (6ecriathas Bepeusi); Mozilla Fire-
fox (oomectBennas muuensus MPL 2.0).

7.2 JlabopaTopHbIe 3aHATHS

VYyebnas madoparopusi (komnbsroTepHbiii kiaacc) Ne 8.710, yueOHbIN Kopmyc 8,
JUIS1 TIPOBEJICHUS 3aHATHI JJaO0OPaTOPHOTO THUIIA (C BO3MOKHOCTBIO TIOJIKITIOYEHUS K Ce-
™1 «ITHTepHET»), TPYIIOBBIX U WHINBHAYAJIbHBIX KOHCYJIbTAIIUN, TEKYIIETO KOHTPOJIS
U MPOMEXKYTOUHOH arrectanuu. Crenuanu3upoBaHHas MeOenb: JOCKa ayIuTopHas,
CTOJIBI, CTyNbs. O0opynoBanue:- komnbioTepbl Celeron-2,4 — 10 mt., AMD Sempron
2200-1,67 — 1 ., Pentium4-2,66 — 1 mmt., yueoHo-oTnanounbiii crena EVB031/AVR —
5 mT.; - TeYEUcKaTeNIb TOPIOYMX ra3oB - 11IT.; - razoananuzatopsl - [IIN-11 — 2 mT; pa-
nuometp - CPII-88 — 1 mwir.; nozumetp - “Cropa-TY” — 1 mr.; BuOporecrep - BT-1M —
1 mT.; MTHAUKATOP BUOPOIMATHOCTUYECKHM — | IIT.; TOJNIIMHOMEp YyJIbTPa3BYKOBOW -
TT-100 —1 mrT.; TBepaomep nunamudeckuii - TH-130 — 1 mT.; usmepurtens CIOWHOCTH
noBepxHoctd - TR100 —lmT. CucreMHOe oOecrnieueHue: onepanuoHHas cuctema Win-
dows XP Professional x86/64 (axamemuueckas aunensus DreamSparkPremium); Ope-
nOffice 2.0.3 (o6mecrBennas munen3us MPL 2.0); Google Slides (6ecrutatnas Bepcwusi);


http://donntu.ru/library
http://www.iprbookshop.ru/
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Mozilla Firefox (o6mecrBennas munensuss MPL 2.0); GNU Octave-6.1.0 (oOmiecTBen-
Hasl JTUIICH3HS).

7.3 CamocTosiTeibHast padoTa

[Tomenienus: AJigs caMOCTOSITENIbHOM PabOThl ¢ BO3MOXKHOCTBIO MOAKIIOYEHUS K
cetu «MHTepHeT» M oOecrnedyeHueM J0CTyna B JJIEKTPOHHYIO HH(GOPMAIMOHHO-
o0pa3oBaTeNbHYI0 Cpelly OpraHM3allMy: YWTajJbHBIE 3ajbl, yueOHble Kopryca 2, 3, 8
(aynutopus Ne8.602) (koMIbIOTEpHAsI TEXHUKA C BO3MOXKHOCTBIO TTOJKIIOUEHHUS K CETH
«MHTepHET» W oOecmedYeHHWeM JOCTyla B JJIEKTPOHHYIO  HMH(GOPMAITMOHHO-
obpazoBarensuyio cpeny (DMOC JIOHHTY) u 3nekTpoHHO-OHOINOTEUHYIO CHCTEMY
(BBC IPRbooks), a Taxke BO3MOXHOCTBHIO MHAMNBUAYATHHOTO HEOTPAHMYCHHOTO JIOC-
tyna oOy4daromuxcs B O9bC u DUOC nocpeactsom Wi-Fi ¢ mepcoHanIbHBIX MOOMIBHBIX
ycTtpoicTB. CructeMHOe obecrniedueHue: oneparnronHas cucrema Microsoft Windows 7
(akamemuueckas ymneHsus, OpenOffice 2.0.3 (oOmectBennas nunensus MPL 2.0),
Mozilla Firefox (o6mectBennas nuiensus MPL 2.0), Moodle (Modular Object-
Oriented Dynamic Learning Environment) (o6mectBennas nuuensust GNU).



