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Pabouas nporpamma aucuuminnbl «MHTeUIEKTyanbHbIE MOJLYJIM» COCTaBlIEHA B
COOTBETCTBHMH C y4eOHBIM I1aHOM 1o crienpanbHocTd 12.03.04 Tpubopocrpoenue (Ha-
npasieHHOCTh (podus) «MHbopMalHOHHO-U3MepHTE/IbHAS TEXHUKA U TEXHOJIOIHI )
st 2023 ropa npuéma 1o o4HoO# U 3a04HOM Gopmam obyueHwus.

CocraBureb:

JOLEHT Kaeapbl deKTPOHHON TEXHHUKH, %
K.T.H., TOLEHT Ky3znenos JI.H.

(NOANKCH)

Pabouas mporpamMma paceMOTpeHa W NpPHHATA HAa 3acelaHuy Kadeapbl dJeK-
TPOHHOU TEXHHUKH.
Ilporokon ot «17» mapra 2023 rona Ne 8.

3aBenyrowmuii kadeapoii % Kysuenos JI.H.

(noanucey)

Pabouas nporpamma opobpena y4eGHo-meroanueckoi komuecueii TOYBIIO
«JOHHTY» no cneunansrocty 12.03.01 Ipubopoctpoenwe.
IIpotokon ot «17» mapra 2023 roma Ne 7.

3aBenyroiui kaheapoit %\ Kysnenos JI.H.

(noanuce)

Pabouas nporpamma npoasiena s 20 rozja npuéma Ha 3aceaHuu Kadeaps
DJIEKTPOHHON TEXHUKH.
[Ipotokon oT «  » 20 roga No 3

3aBenytomuii Kapenpoii

(nojuinch) (D.H.0.)

Pabouas nporpamma nmpoaiena s 20 roza npuéma Ha 3aceianuu Kadeapsl
NEKTPOHHON TEXHUKH.
Ilporokon ot « _ » 20 roga Ne X

3aBemyromuii Kadenpoii

(nojnmcs) (P.H.0.)

Pabouas nporpamma npoasiena juist 20 roza npuéma Ha 3aceiiaHuu Kadeapsl
SIIEKTPOHHOM TEXHHKH.
[IpoTtokon ot «  » 20 roga Ne .

3aBenyroiiuit kadenpoit

(nojince) : i (D.H.0)



1 OBBEKT, HEJIb U 3AJIAYU OCBOEHUA INCIUIIJINHBI

Llenv oucyuniunvl — N3y4eHHE OCHOB COBPEMEHHBIX OJHOKPHUCTAIBHBIX MHUKPO-
KOHTPOJUJIEPOB, AITOPUTMOB (DYHKIITMOHUPOBAHUS TUMOBBIX NEpUPEPUINHBIX MOIYJIEH B
UX COCTaBe, MPUOOpPETEHNE HABBIKOB MPOEKTHUPOBAHUS IU(DPOBBIX YCTPOUCTB 00pabOT-
KU 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 MepudepruitHbIe MHTETPATBHBIC CXEMbl, OPUCHTUPOBAHHBIC HA COTPSIKE-
HUE C MUKPOKOHTPOJUIEPAMH, TUTIOBBIC aJITOPUTMBI UX TIPOTPAMMHOTO 0OCTYKUBAHHSI.

ymemy: pa3paboTaTh TEXHUYECKOE PEIICHHE Ha OCHOBE ammMapaTHbIX W TPO-
TPaMMHBIX CPEICTB MUKPOKOHTpOJIIEpa /i mpeoOpa3oBaHus HHPOPMAIIUH B COOTBET-
CTBUE C 33JIaHHBIMU 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
MUKPOKOHTPOJUIEpPA; MPOU3BOAUTH OLIEHKY COOTBETCTBHSI CXEMHOI'O U MPOTPaMMHOTO
pelieHus 3aJaHHbIM TEXHUYECKUM TPEOOBAHUSIM;

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

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

- 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);

- croco0eH K MOCTPOSHUI0 MaTeMaTHIECKIX MOieNiell 00BEKTOB UCCIIETOBAHUS 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 OmpeleliecHueM UX (PU3NYECKUX MPUHIIMIIOB JEHCTBUS, CTPYKTYp U yCTa-
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 00pa30BaTEIbHBIX OTHOLIEHUI.

basupyercs Ha 3HAHUSAX, YMEHUSIX W HABBIKaX, KOTOPbIE CTYACHT MPUOOpEN IpH
OCBOCHHMH MPEIIECTBYIOUIUX AUCIUIUIMH B COOTBETCTBUU C YYEOHBIM IJIAHOM IO Ha-
npapiiednto noaroroku 12.03.01 TlpubGopoctpoenue  (mporpamMma OakajiaBpuaTa
«MHbOpMaIIMOHHO-U3MEPUTEIbHAS TEXHUKA U TEXHOJOTUNY). «Du3ukay, «apopma-
THKa U IPOTPAMMHUPOBAHUEY», « DIIEKTPOTEXHHUKAY .

3HaHUA ¥ yMEHHUS, TPUOOPETEHHbIE MPH OCBOCHUM JAHHOMN TUCIUIUIMHBI, peaju-
3YIOTCSl CTYJE€HTOM NPHU U3YYEHUHU MOCIEAYIOINX IUCUMIUIMH: «BcTpamBaemple MUK-
POKOHTPOJLIEPBD», «MUKpPOIIPOLIECCOPHBIE YCTPOMCTBA M3MEPUTEIBHBIX 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 / 3a04Has popma)
Beero B Tom uncie
Jlexkmmm | JlaGop. ITpaxr. CP
1 BBoanas nekuus. [lonsitue Mukpo- 9/12 o1 0/0 0/0 4111
KOHTpOJLIEpa.
2 | OcHoBsl nporpammupoBanust MK 13/13 4/1 2/1 0/0 4/11
3 | Hudporoii BBOA 13/13 4/1 2/1 0/0 4/11
4 | Pabota ¢ GyHKIUSAMU BPEMECHH 11/11 4/1 0/0 0/0 4/11
5 | Pabora ¢ COM-moprom 16/13 411 31 0/0 4111
6 | AHanorosslii BBOJ 17/13 6/1 4/1 0/0 4/11
7 | AHAIOrOBBIA BBIBOJ 15/12 6/1 4/0 0/0 4/11
8 | Cucrema npepbIBaHUi 14/12 4/1 2/0 0/0 7112
KoHnrtakTHas paboTa (JIONOJHUTEIbHAS ) 416
KypcoBoii npoekt
Hroro mo Bumam 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

Komnerenmuu TeMbl TUCIUTITNHBI, HalleJIEHHBIE Ha (OPMUPOBAHUE
KOMITETCHIIHN
VK-2 Tewmsr 1,2,3, 4,5,6,7,8
[IK-1 Tems! 2, 3
I1K-2 Tewmsbr 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. O0JaCTh BUANMOCTHU TIepe-
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-
muoteka Bounse2 mmst paGoThl ¢ KHOMKaMHU. YcTaHOBKa OmbOmmoreku. [Ipumepsr mpo-
TPaMMHUPOBAHHSI.

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

Tema 4. PaGoTa ¢ pyHKIIMSAMHU BPEMEHH.

ConepxaHue TeMbl 4:

OyHkIMK ApaydHO Uit paboThl O BpeMeHeM. 3anepkku. 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! nporpamMupoBanus. 3ananue Ha JIP.

Jlureparypa k Teme 5: [1, 3].

Tema 6. AHaOroOBBI BBOJ.

ConeprxaHue TeMsl 6:

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

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

Tema 7. AHaIOTOBBIN BBIBOJI.

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. @YHKIMH AJ1s paObOThl 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 M1aHe HE 3arIaHUPOBAHO.

3.4 JlabopaTopHble padoThI

Ne Tema 3anaTus O6beM, | Jlutepa-
/11 yac. Typa
OYH/3204H
1 I{udposoii BEIBOA. YIIpaBiIeHHE CBETOINOIAMH 2/1 [1, 4]
2 I{udposoii BBoa. Pabota ¢ kHOITKamMu. 2/1 [1, 4]
3 Pa6ora ¢ COM-noprom 3/1 [1, 4]
4 Amnaroroseslii BBoJ. Pabora ¢ ALIII 4/1 [1, 4]
5 Amnanoroselii BeIBoJI. Pa6ota ¢ [IIUM 2/0 [1, 4]
6 BHenrHue npepbiBaHus 2/0 [1, 4]
HUTOI'O: 17/4
3.5 CamocTrosiTesibHAasi padoTa CTyIeHTa
Ne Bupl caMmocTosTeIbHON pabOThI CTYICHTA O0newm, vac.
n/n OYH/3204H
1 V3y4eHue JeKIMOHHOTO MaTepuaa 20/50
2 IToAroToBKa K MPaKTUYECKUM 3aHITHSIM 0/0
3 [ToaroroBka K 1a00paTOPHBIM 3aHSITUAM 15/31
4 BrInonHeHne KypcoBOro NpoeKTa 0/0
5 BrImosTHeHUe WHIWBHTYaTbHOTO 3a/IaHUs 0/9
HUTOTO: 35/90

3.6 Kypcogoii npoekT (pa6oTa), HHAUBUAYAJIbHOE 3a/1aHHE

Cryaentamu 3a04HOM (hOpMBbI 00yUYEHHUS BBINOJIHSAECTCA WHAMBUAYAJIbHOE 3a/1a-
Hue. TemaTuka 3ajJaHus CBsi3aHa C Pa3padOTKOM MPUHIMIHUAIBHOW CXEMbl M TPO-
IrPaMMHOT0 00eCieYeHHs IJIsl AJIEKTPOHHOI'O YCTPOMCTBA HAa 6a3e MUKPOKOHTPOJLIEPA.

[lens — mpuoOpeTeHre HABBHIKOB Pa3pabOTKH AJIEKTPOHHBIX YCTPOWCTB Ha 0ase
MHKPOKOHTPOJIIEPA.

B pe3ynbraTe BINONHEHUS PAa0OTHI CTYACHT JOJIKEH:

— 3HAaThb TEXHUYECKHE XapaKTEPUCTUKA MHMKPOKOHTPOJJIEpA U CIOCOOBI MOA-
KJIFOYECHUS BHEIIHUX DJIEMEHTOB U MOAYJIEH;

— yMeTbh pa3pabarbIBaTh POTPAMMHOE OOECIIEUEHUE ISl MUKPOKOHTPOJIEPA U



MOJIEIIUPOBATH Pa0OTY CXEMBI U TPOTPAMMBI.

B pe3ynbTate paboThl CTYyIEHT TOTOBUT OTYET, COACPIKAIMINN MOJCITb MPUHITUIHN-
AJIbHOM CXEMBI C ONMCAaHUEM MIPHUHIINIIA €€ PabOThl U aIrOpUTMOM (YHKITMOHUPOBAHHUS,
MYHKT pa3paboTKH MPOrpaMMHOTO 0OECTICYCHHS W Pe3yabTaThl UMHUTAIMOHHOTO MO/Ie-
JupoBaHUs. PexomMeHayeMblii 00beM MOSICHUTEIHHOW 3alMCKU TI0 WHIUBUAYATHBHOMY
3a/1aHuIo — He Oosiee 12 cTpanull popmara A4.

4 POH/JI OHEHOYHbIX CPEJACTB

4.1 Kpurepuu 1 mKaJdbl 1Jisi HHTETPUPOBAHHOI OlIEHKU YPOBHS copmupo-
BAHHOCTH KOMIIETEHIIUH

Cocmasnaowas komnemeHyuu — noJTHOMa 3HAHUU

- HyJIEBOW YpOBEHb: HEBEPHBIEC, HE APTYMEHTHUPOBAHHBIE, C MHOKECTBOM I'PyOBIX
OLIMOOK OTBETHI HA BOIIPOCHI. YPOBEHb 3HAHUI HUYKE€ MUHUMAJIbHBIX TPEOOBaHUM;

- MUHMMAaJIbHBIN YPOBEHb: J1aHbI HE IIOJIHBIE, HETOYHBIE U HEAPIYMEHTUPOBAHHbIC
OTBETHI Ha BOIPOCHL. JlomyiieHo MHOTro rpyObIX OomMOOK. YpOBEHb 3HAHUM HUKE MUHU-
MaJIbHBIX TPEOOBaHMUIA;

- TIOPOT'OBBIM YPOBEHB: JaHbl HEJOCTATOYHO IIOJIHBIE, TOUYHBIE U APTYMEHTUPOBAH-
HbIC OTBETHI Ha BOIIPOCHI. I1710X0 3HAaeT TEPMUHBI, ONPENEICHUSA U IIOHATHUS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIIECHUS, TPUHLIHUIIBL. J[OMyIIIEeHO MHOTO HETpyObIX OLIHNOOK;

- CPEIHUN YPOBEHb: AaHbBI JIOCTATOYHO IIOJHBIE, TOYHBIE U apTyMEHTUPOBAHHBIC
OTBETHI HA BOIIPOCHI. B 11€10M 3HAET TEPMUHBI, ONIPENEIICHNS U TIOHATHS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOLUEHUS, MPUHIMIMBL. JJOMyIIIEeHO HECKOIBKO HErpyObIX OMIMOOK;

- IPOABUHYTHIN YPOBEHB: JaHbI MOJHBIE, TOYHBIE U APIYMEHTHPOBAHHBIE OTBETHI
Ha BOIIPOCHI. 3HAET TEPMUHBI, ONPEIEICHNS U MTOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOIIECHUS, TPUHLHUITBI. JIOMyIIEeHO HECKOIBKO HETPYOBIX OLIMOOK;

- BBICOKHM YpOBEHb: JIaHbI IIOJIHBIE, TOYHBIE U apIryMEHTUPOBAHHBIE OTBETHI HA
BOIIPOCHI. 3HAET TEPMUHBI, ONIPENEICHUS U MOHITHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOLLIECHMS, IPUHIUIIBL. J[OIyIIIEHO HECKOJIBKO HETOYHOCTEN.

Cocmasnsaowas KomnemeHyuu — yMeHus

- HYJICBOH YpOBEHB: MOJHOE OTCYTCTBHE MOHWMAHMS CYTH METOJIUKU PEIICHUS
3aJ1a4, JOIYIIEHO MHOXECTBO IPyOCHUIITUX OMMOOK / 3a1aHUSI HE BHITIOJTHEHBI BOOOIIIE;

- MHHHMAaJIbHBIA YPOBEHB: €1a00¢ TTOHMMaHUE CYTH METOJHMKH PEUICHUS 3aayH,
JIOTyIIeHbI TpyOble ommOKku. Pemenus He o0ocHoBaHbl. He ymeer ucnonnb30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JIUTEPATYPY;

- IIOPOTOBBIN YPOBEHB: JTOCTATOYHOE IOHMMAHUE CYTH METOIUKHU PEIICHHS 3a/1a4H,
JIOITYIIIEHBI OIMMOKHU. PermeHust He Bcerma 000CHOBaHBL. YMEET MCIIONB30BaTh HOPMATHB-
HO-TEXHUYECKYIO JuTeparypy. Cirabo OpHEHTHPYETCS B CIICIIUAIBHON HAYYIHOM JINTEpaTy-
pe;

- CpeHUI YPOBEHB: B IIEJIOM IMOHUMAET CYyTh METOJUKHU PEIICHUS 331a4H, JOIyIIe-
HbI OommOKu. PemieHuss He Bcerma OOOCHOBaHBL. YMEET WCIHOJB30BAaTh HOPMATHBHO-
TEXHUYECKYIO U CTICITUATbHYIO HAYUHYIO JIUTEPATYPY;



- IPOJIBUHYTHIN YPOBEHb: B LIEJIOM IOHUMAET CYTh METOAMKH PELICHUS 3a7a4u, J10-
nyIeHbl HeTouHOCTH. Crioco0eH 000CHOBAThH pelIeHUsl. Y MEET UCIOb30BaTh HOPMATHUB-
HO-TEXHUYECKYIO U CIELUAIbHYIO HAYYHYIO JINTEPATYPY;

- BBICOKMH YpOBEHB: OHUMAET CYTh METOJIMKHU perieHus 3anaun. CrnocodeH oboc-
HOBaTh PEIICHUSA. YMEET UCHOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO M CIEIUAIBHYIO Ha-
YUHYIO JIUTEPATYpPy, NEPEIOBON ITPOU3BOICTBEHHBIN OIIBIT.

Cocmasnsaowas KomnemeHyuu — 81a0eHuUe HAebIKaAMU

- HYJIEBOM YPOBEHb: HE JICMOHCTPUPYET BJIAJICHUE HABBIKAMH BBIINIOJHEHUS MPO-
dbeccnoHanbHBIX 337a4. He MOXKET BBIMOTHUTE 3aJaHNUS;

- MUHUMAQJIbHBIN YPOBEHB: HE IEMOHCTPUPYET BJIAJICHUE HABBIKAMU BBITIOJIHECHUSA
npodeCCUOHANIBHBIX 3a/1au. VICTIBITHIBAET CYIIECTBEHHBIE TPYIHOCTH MPHU BHITIOTHEHUU
OTJICTBbHBIX 3aJlaHUI;

- TIOPOTOBBIN YPOBEHB: BJIaJieeT HaBBIKAMHU BBITIOTHEHUS MTPOGECCHOHAIBHBIX 3a-
Jlad Ha MOPOTrOBOM YPOBHE. 3a/1aHUA BBIMOJIHSAET MEJICHHO U HEKAaY€CTBEHHO;

- CpEIHMM YpOBEHbB: BJIaJICET HABbIKAMH BBITIOTHEHUS MPO(PECCHOHATBHBIX 3a/1a4.
3agaHus BBITIOJIHSACT Ha CPEIHEM YPOBHE 10 OBICTPOTE U KA4ECTRBY;

- MPOJIBUHYTHIM YPOBEHbB: BJIAJICET YBEPEHHBIMU HABBIKAMH BBITIOJHEHUS IPO-
(dbeccrHoHANIBHBIX 3aJ1a4. BBICTPO M Ka4eCTBEHHO BBITIOJHSCT 3aaHUsI, HHOT/IA JIOITyCKas
HE3HAYUTEJIbHBIC TOTPENTHOCTH;

- BBICOKUI YPOBEHbB: BJIaJICET YBEPEHHBIMU HABBIKAMH BBITIOJHEHUS TTPOdeccuo-
HaJIbHBIX 3a7a4. BrICTPO M KaueCTBEHHO BBITIOJIHSIET 3aJjaHusl, TPU HEOOXOAUMOCTH Jie-
MOHCTPUPYSI TBOPUYECKUUN MOJIXO/.

Obobwennas oyeHKa chopmMuposanHocmu KoMnemeHyul

- HYJIEBOM YpOBEHb: HAa HYJEBOM YpPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIOIIUE;
OJIHA WJIH JIBE M3 TPEX, OCTAJIbHBIC — HA 00JIee BLICOKOM YPOBHE;

- MUHUMAQJIBHBIM yYpOBEHb: HA MHHHUMAJBLHOM YPOBHE C(HOPMHUPOBAHBI: BCE CO-
CTaBJIAIOIIUE; OHA WM JIBE U3 TPEX, OCTAIbHBIC — Ha 00JIee BHICOKOM YPOBHE;

- TIOPOTOBBIM yPOBEHB: Ha MOPOTOBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIO-
Me; OJHa WM JIBE U3 TPEX, OCTAIbHBIC — HAa 00JIee BHICOKOM YPOBHE;

- CpeIHUN yYpOBEHb: Ha CpeHEM ypOBHE C(OPMHUPOBAHBI: BCE COCTABISIOININE;
OJIHA WJIM JIBE U3 TPEX, OCTAIbHBIC — HA 00JIE€ BHLICOKOM YPOBHE;

- IPOJIBUHYTHIM YPOBEHB: HA MPOJBUHYTOM YpPOBHE C(HOPMHUPOBAHBI: BCE COCTAB-
JIAIOLINE; OJTHA WJIA IBE U3 TPEX, OCTAIIbHBIE — HA BBICOKOM YPOBHE;

- BBICOKUM YpPOBEHb: Ha BBICOKOM YpPOBHE C(OPMHUPOBAHBI BCE COCTABJISIFOIINE
KOMIIETECHIIU .

4.2 Bonpocsl K 3K3aMeHy U IpUMep IK3aMEHAIMOHHOT0 OWiera

Bonpocs! K 3k3aMeHny:

Apxurektypa MK
1) Orirure MUKPOKOHTPOJUIEpa OT MHUKPOITPOIIECcopa.



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

Turnel KOPITYCOB MUKPOKOHTPOJLIIEPOB.

Yro Takoe Arduino? Haznadyenue. COCTaBIISIONIAE yCIIeXa.

Kakoit MK ucnonssyercs 8 Arduino Uno (Nano, Pro Mini)? Ero pa3psaHocts?
Croco0s! mutanus Arduino Uno.

Otmuuuns Arduino Uno, Nano u Pro Mini.

Tumner namsata Arduino u ux o0beM.

[TpousBoauTensuoCcTh Arduino.

KonmdecTBo nu)poBhIX IIOPTOB BBOIa-BHIBO/IA.

10) KonuuecTBO aHAJIOrOBBIX BXOJIOB.

11) KonuuectBo BeIBOAOB ¢ IITMM.

12) Harpy3ouHasi ClIOCOOHOCTh ITOPTOB.

13) Pexxumbl paboThl U(POBBIX TTOPTOB.

14) dynKIMs BEIOOpA pexkuMa paboThI MOPTA.

15) Jlnis 9ero K BBIBOJY ¢ KHOIKOW HEOOXOAMMO IMOJIKIIIOYATh MOATATHBAIONINI pe-

3uctop? Kak NoAKIH0YNTh BHYTPEHHUI NOATITUBAIOIINI pe3ucTop?

16) B 4eM cyTh mporpaMMHOTO aHTHIPEOE3ra KOHTAKTOB?

1)
2)
3)
4)
5)

6)
7)
8)

9)

@yHKkuuM BpeMeHH. CBETOAMOABI U KHOIKH

[lepeuncnure GyHKIMH 17151 paOOTHI CO BPEMEHEM.

Kak opranuzosats Taiimep Ha millis()?

Kak peann3oBarh napauuiebHOE BBINOJHEHUE 3a1a4?

N3o0pazuTte 2 cnocoba noakitoueHus ceeroauona k MK.

Kak paccuntarh CONPOTHBIIEHHE TOKOOTPAaHWYMBAIOILIETO PE3UCTOpPA CBETOAMO-
na?

N3o6pa3ute 2 cnocoba nmoakaoueHus: KHomku kK MK.

Ha3naueHne noaTAruBaromero pe3sucropa s KHOIKA?

Kak nmoakmro4yuTh K NMUHY C KHOIKOM BHYTPEHHHMM NOATATMBAIOIIMN PE3UCTOP B
MK Apayuno?

Kak uckitounts BnusiHUE qpede3ra KOHTAKTOB Ha JIOTUKY PaOO0ThI CXeMBbI?

10) IlepeuncnuTe OCHOBHBIC PEKUMBI PAOOTHI KHOTIOK.

11) Tlepeuncnure Metoapl OHOIMOTEKH Bounse2.

1)
2)
3)
4)

COM-nopt (UART, Serial)

Ha3znauenne COM-nopta B MK.

Cxema coeiMHEHUs yCTPOUCTB, pu oomene mo COM-nopTy.
CHHXpOHHBIN WJIM aCUHXPOHHBIN c11ocod oOMeHa?

dopmMar kajapa rnepeaadu.
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5) [omyctumas MOrpeliHOCTh CKOPOCTEH Mepeiayn U mpuema.

6) Psa crangapTHBIX CKOpOCTel oOMeHa. Bpems mepeaaun oJJHOTO CHMBOJIA.
7) Tuuer Arduino, ucrnionb3yembie COM-iopToMm.

8) Ilepeuncnure ocHOBHBIC (yHKIMHU Kiacca Serial.

9) ®yukuus nnuimanuzanun COM-mopra.

10) ®yHKIIMHM Iepeaadn JaHHbIX.

11) ®yHKIWY YTCHHUS TPUHATHIX TaHHBIX.

12) Uto takoe tabmmma ASCII ?

Amnanorossiii BBoj. Pabota ¢ AL
1) Haznauenue AIIIIL.
2) Paspsanocts ALII Apaynno Uno?
3) Yucno ananoroBbix Bxoj0B ApayuHo Uno.
4) MakcumanbHoe 3HaueHue Ha Beixoqe ALl Apaynao Uno?
5) Pazpemenue ALIT Apaynno Uno?
6) beictponeiicteue ALl Apaynno Uno?
7) @yukuusa npeodpazoBanust AL
8) Kak mo pesynbeTaTy npeoOpa3oBaHus ONPEICIIUTh BXOIHOE HAPsKCHUE?
9) Kak mo n3BeCTHOMY BXOJHOMY HAIPSDKEHHIO ONPEICIUTh Pe3ysibTaT mpeodpa3o-
Banus ALIIT?
10) BapuanTsl BbIOOpa MCTOYHHUKA OTIOPHOTO HAMPSIKCHMUS.
11) ®yHKIMs BEIOOpA OMOPHOTO UCTOYHHKA.
12) @yHKIMSA aHATOrOBOrO BBOJA.
13) Kak uzmeputs Hanpsbkenue Oosnbliie 5 B?
14) Kak u3MepuTh HanpsH>KEHUE 3HAUUTENBHO MEHbIIE S5 B?

Amnasorosslii BeiBoa. Padora ¢ [IIMM
1) Uro takoe IIIMM? Haznauenue [LINM.
2) Kaxkoii mapamerp LIINM curnana sBisetcst “HGOPMATHBHBIM?
3) Ckonbko nHOB ¢ [IIUM B ApayuHo?
4) Yactora ILIUM ApayuHno.
5) Kakwue tariMepsl 3aaeiicTBoBanbl s [HIMM?
6) Paspsimnocts IIMUM Apaynno?
7) TlpuHnun yrnpasieHus MOITHOCTBIO B HAarpy3ke ¢ nmomornibio [HINM.
8) INpunmmn ynpasieHus netoM RGB cBeToanona ¢ momomisto HITVM.
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[IpepriBanus
1) Yto Ha3bIBaIOT NPEPHIBAHUEM B MUKPOIIPOLIECCOPHON TEXHUKE?
2) Yto npoucxoaut rpu npepriBaHuu? OObSICHUTE MEXaHU3M UX 00paOOTKHU.
3) HazoBute QyHkiuu st paboThl ¢ BHEITHUMU TpepbiBaHusMy Arduino.
4) Bo3aMoOKHBIE peXKMMBI BHEITHHUX MpepbiBanuid Arduino.

5) OrpannueHus Mpy UCIOJIb30BAHUU IPEPHIBAHUN.

BcTpoeHHbII aHATIOTrOBBIN KOMIIApaTop

1) Ha3zHaueHnue aHamoroBoro KoMiaparopa.

2) BapuanTsl BbIOOpa BXOJHBIX CUTHAJIOB.

3) Pexumbl ipepbpIBaHUN KOMITApaTopa.

4) Haznauenue oudimoteku directADC.

5) Tlouemy nHeobxoaumo otkitounTh ALIl nmpu ucnoab30BaHUM MYJIBTHILIEKCOpA
AT xommaparopom?

VYIpaBiieHHE MOIIHOW HArpy3KOou
1) Kakoii Tok ciocoOeH BbIIaTh MMH ApIyHHO?
2) B kakux ciayyasix NpUMEHSIOT OMMNOJSPHbIE TPAH3UCTOPHI?
3) Uem moseBoil TpaH3UCTOP OTIAUYAETCS OT OUMOISIPHOTO?
4) Tlo kakuM mapameTpam BbIOMPAIOT TPAH3IUCTOP?
5) Haznauenue u xapakrepuctuku Mmukpocxembl ULN2003A.
6) IocTOMHCTBA U HEAOCTATKH 3JIEKTPOMArHUTHBIX peJie.
7) JocToMHCTBAa 1 HEIOCTATKU CXEM HAa CUMHUCTOPAX.
8) Kakue 351eMeHThI UCIIOJIb3YIOTCSl KaK CHJIOBBIE KIIFOYM B TBEPAOTEIBHBIX pesie?

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

OcHoBbI ITporpammupoBanus Arduino
1) Twumbl qaHHBIX
2) YmupaBIisoUIre ornepaTopsbl
3) Apudmernyeckue onepaTopbl
4) Ormeparopbl CpaBHEHUS
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5) IloGuTOBBIC OIIEPATOPHI

6) Jlormueckue onepaTopbl

7) ®yukuuu s paboThl CO BpEMEHEM

8) ®ynkuuu 1UppoBOro BBOIa-BHIBOJIA

9) ®yHKIMK aHAJIOTOBOTO BBOJIa-BBIBOJIA

10) ®dynkum kmacca Serial

11) ®dyHKIUH 17151 pabOThI C IPEPhIBAHUSIMH

12) ®yHKIMU pacIMPEHHOTO BBOJIA-BBIBOJIA

13) ®yHKIMH 17151 pabOoThI CO CIIyYaliHBIMHM YHCIIAMU

IIpumep 3K3aMeHALMOHHOIO OMJIeTAa:

I'OVYBIIO «JIOHELIKMI HALIMOHAJIbHBI TEXHUYECKUI YHUBEPCUTET»
[TporpamMmMa OArOTOBKHU: OakajaBpuaT
Hampasnenne nogrorosku: 12.03.01 ITpubopoctpoeHue
Hamnpasnennocts (poduiis): MHbOpMAIHOHHO-U3MEPUTEIbHAS TEXHUKA U TEXHOJIOTHH
Cemectp: 5
YueOHas AucuuIuiMHa: MHTEIIeKTyallbHbIe MOTYJTH

BWIET Ne 1
1. AUIT mukpoxoHTposuiepa Arduino: xapakTepucTUKU, GYHKIUU aHAJIOTOBOTO BBOJIA.
2. OyHKIUY U1 pabOThl CO BPEMEHEM.
3. 3agaua. Bectu nmoacuer koauvecTBa HaXKaTUI KHOIIKU C BblJladel pe3ysibTaTa B MOHUTOP MOpPTa.

[Ipu nnuTenbHOM yAEpKUBAHUHM KHOMKH B HAXKATOM COCTOSIHUM (OoJiee 2 CEeKyH[) OOHYISTh CUET-
YUK HaXaTHM..

YTBepxk/1eHO Ha 3aceJaHUU Kadeaphl JEKTPOHHON TEXHUKH,
nporokon Ne ot . 20 T
3aB. xadeapoi XnamoB M.T'. OK3ameHaTop Kyznenos /I.H.

KPUTEPUU
OlleHUBAHMS IK3aMEHAIMOHHOH pPadoThI
o TUCIUIUTHHE «HTeUIeKTyaTbHBIE MOTYITH
Ui o0ydaromuxcs no Hanpasienue noarotrosku 12.03.01 IMpubopocrpoenue
(Hampasnennocts (mpoduis) — MHpopMamoHHO-U3MepUTEIbHAs TEXHUKA ¥ TEXHOJIOTHH)

DK3aMeH MPOBOJUTCS MUCHMEHHO 10 OmieraM. buner comepkut 2 Bompoca u 3anaqy. Kaxksrii
BOIPOC TpedyeT KOHKPETHOro orBera. [Ipy HEOOXOAMMOCTH OTBEUAIOUINI JTOJKEH COMPOBOJIUTH Ha-
MUCaHHOE MOSICHSIFOIIEH CXeMOH (PUCYHKOM).

Bormpocsl 0XBaThIBAIOT TEOPETUUECKYIO YaCTh Kypca, a TakKe TPEOYIOT JEMOHCTPAIMH TPAKTH-
YEeCKUX HaBBIKOB, MMOJTYYCHHBIX CTYJIEHTOM B XOJI¢ MPAKTHUECKUX 3aHATHI U Ta0OPaTOPHBIX padoT.

[IpaBunbHBII OTBET HA BOMPOC OlleHuBaeTcs B 15 O6amnoB. Eciiu 0TBET HE MOHBIN, TO OH OIICHHU-
BaeTcs B 5 6amioB. [Ipu oTCyTCTBUM MPaBUIBHOTO OTBETA HA MOCTABIEHHBIM BOMPOC OOYyYAIOIIUKCS
noyrydaeT HoJib 6autoB. [IpaBunbHO pemienHast 3aqava onenuBaetcs B 30 6amnos. [lomydeHHbie Gamibl
32 OTBETHI HA BOMPOCHI OMIIETa CYMMHUPYIOTCS U C YUETOM PE3YNIBTaTOB TEKYIIEro KOHTPOJISI paOOTHI
CTYyJICHTa BBIBOJIUTCSI UTOTOBas oreHka mo 100-0aympHo# mKaie.

[Tony4yennas onenka o 100-0anmnpHON 1IKane OnpeAesseT OLEHKY MO0 rocy1apCTBEHHON IIKa-
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ie u mkaine ESTS.

YTBepk/IeHO Ha 3aceaHuU Kadeaphl IEKTPOHHON TEXHHUKH,
nporokon Ne or . 20 T
3aB. kadenpoii XnamoB M.T". DK3aMeHaTop Ky3nenos JI.H.

4.3 Kputepuu oueHNBaHUs

OueHMBaHUE YPOBHSI OCBOEHHUS CTYJEHTOM y4eOHOro Marepuayia JAUCIUILIAHBI
«HTEMeKTyanbHbIE MOJIYJIN MPOU3BOJIUTCS B X0JI€ TEKYIIETO KOHTPOJISL U IPOMEXKY-
TOYHOM aTTeCTallMU (CEMECTPOBOTO KOHTPOJIA).

Texkymuii KOHTPOJIb 3HaHUI CTYJIEHTa OYHON (POPMBI OOYUEHHUS OCYIIECTBISET-
Csl 10 pe3yibTaTaM BBITIOJIHEHHS W 3alIUTHl JIAOOPATOPHBIX pabOT; CTYJEHTa 3a0YHOMI
dbopmbl 00YUEHHS — 10 pPe3yJIbTaTaM BBITIOJIHEHUS] HHAUBUAYAJIbLHOTO 3aJaHUS.

BrinonHeHne 1abopaTOpHBIX padoT ¢ 3alUTON OTYETA, BHIMOJIHEHUE UHAUBUIY-
QIBHOTO 3aJIaHUs, TIPEIYCMOTPEHHBIX paboyeill MporpaMMOi NUCHUIUIAHBI, SBISAETCS
HEO0OXOJMMBIM YCIIOBUEM JIOMYCKa CTYJIEHTA K 9K3aMEHY.

Pacnipenenenne 6ayioB TEKYHIEro KOHTPOJS padOTHI CTyACHTa Ha MPOTSKECHUU
ceMecTpa MpuBeIeHO B Tabuiie 1.

Tabnuna 1 — Pacnipenenenne 6aJ10B TEKYIIET0 KOHTPOJIS

dopma KOHTPOIIS Bo3MmokHOE KOTM4ecTBO [Tpumeuanue
0aioB
Jlnis cTyieHTOB 04HOMU (hopMBI 00yUEeHHUS
Otuér no naboparop- ) 3a/laHue BBINOJIHEHO MPaBUIIbHO, IPOEKTHHIE
HOM paboTe peleHust 000CHOBaHbI, IPUBEJIEH aHAIN3 10~
JTy4E€HHOT'O pe3ynbTaTa
3 3agaHue BBIOJIHEHO B II€JI0M MPAaBUIIBHO,

MIPOEKTHBIC PEIICHUS HE BCEr/1a 00OCHOBAHBI,
BO3HUKIIU TPYIHOCTH B OOBSICHEHUHU TIOITY-
YEHHBIX PE3YJIbTATOB

HTroro mo s1adoparop- 40 W3 pacuéra 8 maboparopHbx padboT. OreHu-
HbIM padoTaMm (Mak- BaeTcs Kaxaas pabora.
CHMAJIbHO BO3MOXK-
HOE)
UTOI1O: 40 MakcuManbHO BO3MOKHOE
JI1g cTyieHToB 3a04HON (hOpMBI 00yUEHUS

Brinonnenue KoH- 40 [Tpu BBINONIHEHNU 33JJaHUS IPUHSATHI TIpa-
TPOJBHOH paboTHI (MH- BUJIBHBIC TTPOEKTHBIE PEIICHUS, U3JI0KCHHE
JUBHIyaJIbHOTO 33713~ MaTepHala apryMeHTUPOBaHHOE, MTOCTIe10Ba-
HUSA) TenpHOE, paboTa oopmiieHa 0e3 3aMeuaHuit

20 3agaHue BBINOJHEHO B IIEJIOM IPaBUIIBHO, HO

MIPOEKTHBIEC PEIICHUS HE BCET/1a 000CHOBAHBI,
UMEIOTCS 3aMEUaHusl 10 0OPMIICHHUIO.
UTOI1rO: 40 MakcuMaIbsHO BO3MOYKHOE

IIpome:xyToUuHAsA aTTecTAalUsl IO PE3yIbTaTaM OCBOCHHUS JAUCLUILUIMHBI B CEMe-
CTpe MpOBOIUTCS B (OopMe cemecTpoBoro sk3ameHa. dopma mnpoBefeHHs 3K3aMEHa —
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MMCbMEHHAsI. DK3aMEHAIIMOHHBINA OUJIET BKITIOUAET B ce0s 2 TEOPETUIECKUX BOIIPOCa U
1 3amaay. [Ipu omeHMBaHMM CTYJCHTAa Ha SK3aMEHE IMPENOAaBaTellb PyKOBOJCTBYETCS
KPUTEPUSIMHU, TIPUBEICHHBIMU B Ta0muUIIE 2.

MaxkcruMaabHOE KOJIMYECTBO OAJIOB 32 OTBET HAa BOIPOC IK3aMEHAIIMOHHOTO OHU-
JieTa 3aCYUTHIBACTCS CTYACHTY B Cy4yae, €CIM OTBET MOATBEPKAaeT BIaJICHUE CTY/ICH-
TOM 3HAHHUSIMH B TIOTHOM 00BeMe Yy4eOHOU MpOrpaMMbl, MaTepHUall U3JI0KECH B JIOTHY -
CKOM MMOCJIeIOBATEILHOCTH C BBIICJICHHEM TJIABHOTO, COJCPIKUT TOUHBIE (OPMYITUPOB-
KW, COMPOBOXKIACTCS WLTIOCTPUPYIOMUMH CXeMaMU U PUCYHKaMH (TIpu HEOOXOIUMO-
CTH).

B cirydae, ecnii 0TBET Ha BOIIPOC HE B MTOJTHON Mepe OTBEYACT MPUBEIACHHBIM Tpe-
OOBaHMSM, CTYJCHTY 3aCUMTHIBACTCS MEHBIIIEEC KOIUYeCTBO OamwtoB. IIpu oTcyrcTBUUM
MPAaBHJILHOTO OTBETA Ha MOCTABJICHHBIN BOMPOC CTYAEHT moixyvaet 0 6asios.

Tabnuna 2 — Pacipeienienre 6aJ10B 110 CEMECTPOBOMY DK3aMEHY

dopma KOHTPOJISt MakcumanbHO
BO3MOXXHOE KOJIMUECTBO OAJIIOB
OTBeT Ha BONPOCHl 3K3aMEHa- Borpoc 1 15
IIMOHHOTO OmyIeTa BOIIPOC 2 15
3ajada 30
NTOIO: 60

HNToroBasi omeHKa ONpe/eisacTCs MyTeM CyMMHPOBAHMS KOJIMYSCTBA OAJIJIOB I10
pe3ynbTaTaM TEKYIIeTro KOHTPOJIS U KOJMYECTBA OAJIOB IO Pe3yJIbTaTaM CEMECTPOBOTO
sk3aMeHa. MaKcHMAaJIbHO BO3MOKHOE KoauuecTBo 0a10B — 100.

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

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

* — ¢ 00s3aTEIbLHBIM IMMOBTOPHBIM M3YUCHUCM HUCHHUIINHBI.

4.4 IllpuMep TeKyIero onpoca Ha MPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHSAX
U J1a0opaTOPHBIX padoTax

Ha mpumepe tembl «Ananorossiii BBo. Pa6ota ¢ ALID»:

1. Haznauenue ALIIL

2. Paspsanocts ALIIT Aprynno Uno?

3. MakcumanbHoe 3Hauenne Ha Beixonae ALl Apaynno Uno?
4. ®ynkus npeodpazoBanus ALIL.
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5. Pazpemenne ALIIT Apxynno Uno?

6. beictponeticreue AL Apaynno Uno?

7. BapuaHTbl BbIOOpa HCTOYHUKA OTIOPHOTO HAIIPSHKCHHUS.

8. OYyHKIMs aHAJIOTOBOTO BBOJIA.

9. ®yHKIKA BIOOpA OMOPHOTO UCTOYHHUKA.

10. Kak u3meputh HanpspkeHue oosbliie 5 B?

11. Kak u3mMepuTth HalpssKeHUE 3HAYUTENBHO MeHbIe S5 B?

OTBeTHI Ha BOMPOCHI BXOJHOTO KOHTPOJISI YUYUTHIBAIOTCSA MpEnojaBaTesieM B pe-
3yJbTaTax TeKyIIero KOHTPOJIsi pabOTHI CTYACHTA.

5 PEKOMEHAYEMAS JIUTEPATYPA
I OcHoBHasi JuTepaTypa

1. Kyznenos JI.H. CoBpeMeHHbIE MUKPOKOHTPOJIJIEPHI B CUCTEMAX U3MEPEHUSI, yIPaB-
JeHust, o0paboTKU U OTOOpakeHus MHopManuu : yued. mocobue ajig 00ydaronuxcs
oOpasoBarT. yupexjaeHuil Bwicul. mpod. oopazoBanus / J[. H. Kysnemor ; TOYBIIO
«JOHHTY». — [Homeux : JOHHTY, 2020. — 400 c. : wmm., tabn. — URL:
https://drive.google.com/file/d/IUHZUPHh _v_1 0iOibWFEfAJiYIwYHRbA/view?usp

=sharing.

II TonmosiHUuTEILHAS JIMTEpaTypa

2. boposckuii, A. C. IIporpammupoBanre MUKpokoHTposuiepa Arduino B uHdopmaIu-
OHHO-YIIpaBIAIONIUX cucTeMax : yueOHoe mocooue / A. C. boposckuii, M. 1O. Illpeii-
nep. — OpenOypr : OpenOyprckuit rocynapctBeHHbiit yausepeutet, 9bC ACB, 2017.
— 113 c¢. — ISBN 978-5-7410-1853-8. — TekcT : 3JEKTPOHHBIA // DIAEKTPOHHO-
OubIMoTEeUHasI cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/78913.html.

3. ConbkuH, M. A. Mukponporieccopabie cucTeMbl. [[puMeHeHre MUKpOKOHTPOJIIIIe-
poB cemeiictBa AVR nnst ynpasnenust BHemHuME ycrpoiictBamu / M. A. ConbkuH, /.
M. Conbkun, A. A. lllamun. — Towmck : ToMCKUI TOMUTEXHUYECKUN 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 JUCHUIIJIMHbI

Y4eOHO-MeTOAMYECKUE U31aHus], paspadoTanHbie B JJoHHTY:

4. Metoauueckue yKa3zaHUs JUIsl BBIMOJIHEHUS JIaOOPATOPHBIX pabOT MO AUCLUILINHE
«MHTEeKTyanbHble MOAYIN» [DIJIEKTPOHHBIN pecypc|: mid oOydarommxcs Mo Ha-
npaBieHusiM toarotoBku 11.03.04 — DnektpoHrka u HaHodjekTpoHuka (OH) wu
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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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12.03.01 — TIpubopoctpoenue (IIC) Bcex dpopm obyuenus / TOYBIIO « IOHHTVY»,
kad. DnexktponHoil texuuku; coct. [. H. Ky3nenos. — Honeuk : JOHHTY, 2021. —
Cucrtem. TpeboBanusi: ZIP-apxuBatop. — 3ari. ¢ TUTYI. 3KpaHa. (I0CTyN 4epe3 JIUYHbIN
KaOWHET CTYJICHTA).

5. Meroanueckue ykazaHus JIsl CAaMOCTOSATEIbHON pabOThl CTY/IEHTOB U BBITIOJIHEHHUSI
WHUBUTYAIbHBIX 3aIaHUH 10 quctuiuinie « MHTenneKTyalbHble MOAYIN [ DJIeK-
TPOHHBIN pecypc|: aist oOydarouuxcs o HanpasiaeHusM noarotosku 11.03.04 — Dnek-
Tponuka 1 HaHodekTporuka (OH) u 12.03.01 — ITpubopoctpoenne (I1C) Bcex hopm
ooyuenns / TOYBIIO « IOHHTVY», kad. DnexrponHoit Texuuku; coct. J.H. Ky3ne-
1oB. — Jlonenx : IOHHTY, 2021. — CucteM. TpeboBanus: ZIP-apxuaTop. — 3ari. ¢
TUTYJL. 3KpaHa. (IOCTYIl Yepe3 JIMYHbII KaOMHET CTYJICHTA).

JJIEKTPOHHO-UH(OPMALMOHHbIE 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-
TPOJII U MPOMEXKYTOUHOM arTecTanuu. Crenuaniu3upoBaHHas MeOesb: J0cKa ayau-
TOpHAasi, MapThl, IEMOHCTPAIIMOHHBIE CTEHbI. MyNbTUMEIUITHOE 000pYyI0BaHUE: 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 (kommnbsrotepHblii kiaacc) Ne 8.710, yueOHbIN Kopmyc 8,
JUISl TIPOBEJICHUS 3aHATHI JaO0OPaTOPHOTO THUIIA (C BO3MOKHOCTBIO TIOJIKITIOYEHUS K Ce-
™1 «ITHTepHET»), TPYIIOBBIX U WHINBHAYAJIbHBIX KOHCYJIbTAIIUN, TEKYIIETO KOHTPOJIS
U MPOMEXYTOUHOHN arrecranuu. Crenuanu3upoBaHHas MeOeb: TOCKa ayauTOpHas,
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 wr.; 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 CamocTosiTeibHasA paboTa

[Tomenienus: Ajis caMOCTOSITENIbHOW PabOThl ¢ BO3MOKHOCTBIO MOAKIIOYEHUS K
cetu «MHTepHeT» M obOecrnedyeHueM J0CTyna B JJIEKTPOHHYIO HH(OPMAIMOHHO-
o0pa3oBaTeNbHYI0 CpeAy OpraHM3allMu: YWTajbHBIE 3ajbl, yueOHbIe Kopmyca 2, 3, 8
(aymutopus Ne8.602) (koMIbIOTepHAsE TEXHUKA C BO3MOKHOCTBIO TOJKIIOYEHUS K CETH
«HTepHET» W oOOecnmedYeHWeM JOCTyla B JJIEKTPOHHYIO  HH(GOPMAITMOHHO-
obpazoBarensuyio cpeny (DMOC JIOHHTY) u 3nekTpoHHO-OHOINOTEUHYIO CUCTEMY
(BBC IPRbooks), a Takke BO3MOXHOCTBHIO MHAWNBUAYATLHOTO HEOTPAHHUUECHHOTO JIOC-
tyna obydaromuxcs B 9bC u DMOC nocpeactBom Wi-Fi ¢ mepcoHanbHbIX MOOUIBHBIX
yctpoictB. CructeMHOe obecrniedueHue: onepainronHas cucrema Microsoft Windows 7
(akanmemuueckast ymineH3us, OpenOffice 2.0.3 (oOmectBennas nuuensus MPL 2.0),
Mozilla Firefox (oOmectBennas muuensus MPL 2.0), Moodle (Modular Object-
Oriented Dynamic Learning Environment) (o6mectBennas nuuensust GNU).



