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1.  Hexau, 3axa4u U IVIAHUPYEMble Pe3yJbTaThl 00y4eHHs 10 TUCHUILINHE

K ocHOBHBIM 11€J1IM OCBOCHUS JUCITATIMHBI <(HpOFpaMMHO-J'IOFI/I‘{eCKI/Ie KOHTPOJJIEPBD) CIIEAYET
OTHECTHU:

—  BOUTH B TEMBI TPOTPAMMHUPOBAHKSI MUKPOKOHTPOJICPOB M HCITOJIL30BaHUS
MUKPOKOHTPOJIJIEPOB JIJIS CBA3W C BHEITHUMHU CHUCTEMaMH B IIPOCKTaX aBTOMATH3AINH
pOOOTOTEXHUKH;

—  H3yYeHHe OOIUX MPHUHIIUIIOB TOCTPOSHHUS MUKPOIIPOLIECCOPHBIX CUCTEM YITPABIICHUS
Pa3TMYHBIMA TEXHUYECKIMH yCTPOHCTBAMH CPETHEN CIIOKHOCTH;

- HU3YyUCHHUC HpI/IéMOB IMporpaMMUpOBaHUs PA3JIMIHBIX BCTPAUBACMBIX CUCTEM.

K ocHoBHBIM 3agavyaM OCBOCHM IOUCHUIIIIMHBI «HpOl"paMMHO-J'IOFI/IlIeCKI/IC KOHTPOJIJICPLD
CJICOAYCT OTHCCTU:

—  0030p KOHTpOJUTEPOB cemeiicTBa Arduino u miat pacmupenus st Arduino;

—  paccMOTpeHHe cpelibl pa3pabOTKH U A3bIKa IPOrPAMMHUPOBAHUSI TSl KOHTpoIuiepoB Arduino;
—  cO3IaHue KOHKPETHBIX YCTPOUCTB Ha OCHOBE KOHTposutepa Arduino;

—  pa3paboTKy MPOEKTOB IEKTPHIECKUX CXEM H JIMCTUHTOB MPOTPaMM;

—  U3YYCHHE METOJIOB HCIOJIB30BaHUS TUIAT PACIIUPEHUS (IIIHIIIOB);

—  usydenue oubamorex Arduino.
Obyuenne 10 auctmmuiHe «[IpOrpaMMHO-TOTHYECKHEe  KOHTPOIUICPBD» — HAIpPABICHO HA
(opMupOBaHKE y 00YUAOIINXCSACIESTYIOMIINX KOMITCTCHIIHIA:

Ko u HaumeHoBaHue KOMIIETEHIIUH NHaukaTopsl 10CTHKEHUSA
KOMIIeTeHIIUH

OIIK - 5. Cnocoben wuHnctammposath | MOIIK-5.1.  3HaeTOCHOBBI CHUCTEMHOTO
IPOTrpaMMHOE U anmnapaTtHoe obecredyeHue A | aAMUHUCTPUPOBAHMS,  aJIMHUHHUCTPUPOBAHUS
MH(OPMALMOHHBIX M aBToMaTu3upoBaHHbIX | CYB/L, COBPEMEHHBIC CTaHJapThI
CUCTEM MH(POPMALIMOHHOTO B3aMMO/IEHCTBHS CUCTEM
NOIIK-5.2. yMeeT BBITOJIHATh
[apaMeTPUIECKYIO HACTPOUKY
MH(OPMALIMOHHBIX W aBTOMAaTU3UPOBAHHBIX
CUCTEM

HOIIK-5.3. wumeer HaBBIKM WHCTALIALAN
IPOrPaMMHOTO U alIapaTHOro o0ecHeyeHus
MH(OPMALIMOHHBIX W aBTOMAaTHU3UPOBAHHBIX
CHUCTEM

2. MecTo JTUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NMPOrpaMMbl
HucuuruimHa — «IIporpaMMHO-IOTHYECKHEe  KOHTPOJUIEPHD BXOAUT B 00pa30BaTENIbHYIO
MporpaMMy MOATOTOBKM OakayiaBpa mo HampasiieHuto noarotoBku 09.03.02 «MudopmanonHble

CUCTEMBl M TEXHOJOTHM» M MNpoduito mNoArotoBku «MHTemIeKkTyanbHble HHPOPMAIMOHHO-
U3MEPUTENIbHBIE CUCTEMBD» JUIsl OUHOM (hOpMBI O0yUEHHS.

3. CTpyKkTypa u coaepkanue IUCHUINITHHBI

OO0m1as TpyI0€MKOCTh TUCIUTIIIMHBI COCTABIISET 2 3a4eTHBIX(€) enuHuI(b1) (7249acoB).
N3zyuaercs Ha 5 cemecTpe o0ydeHus. Dopma nmpoMexKyTOYHOH aTTeCTalluy — 3a4eT.

3.1 Buapl yueOHO#i padoThI U TPYA0EMKOCTH



3.1.1. Ounas hopma oOyueHHs

Ne . Kosm4ecTBo CemecTpbl
Buj yueOHoi1 padoThl
n/n 4acoB 5 cemecTp
1 | AyauTopHble 3aHATHSI 36 36
B Tom uncie:
1.1 | Jlekuuu 18 18
1.2 | Cemunapckue/mpakTUIECKUE 3aHATUS 18 18
1.3 | JlabopaTopHble 3aHATHUS
2 | CamocrosiTesqibHasi padoTa 36 36
B Tom uncre:
2.1 | IloaroroBka u 3ammuTa KypcoBOi paboThI 0 0
2.2 | CaMOCTOSITENIbHOE U3y4YCHUE 36 36
3 | [IpomexkyTouHas aTTecTAlUS
3auer/mud.3auer/IK3aMeH 3a4er
Hroro 72 72

3.2  TemaTnyeckuii MJIAaH U3yYeHHUS TUCTUIIHHBI

(mo dopmam 00ydeHus)

TemaTuyeckuii miaH pazMeniés B npuiiokeHuu 1 k paboueit mporpamme.

3.3 Conep:xkanue TUCHUILINHBI
Bsenenue.

THuIbl MUKPOITPOLIECCOPOB U KPaTKHE UCTOPHUUECKHUE CBEACHHUS.

JIBa Tuma apXUTEKTyphl KOMIIBIOTEPA.
CucTemMbl CYUCIICHHS U TIPaBHIIa TIEPEBO/IA.

Tema 1. ApxutekTypa MEKpOKOHTposuiepa Arduino.

CtpyKTypa naMsaTu nporpamm.
CrekoBasi aMsTh.

Jlenenue maMsaTH TaHHBIX Ha OAHKH.
O05acTh CUCTEMHBIX PETUCTPOB.
[IpucBoenue nmMeH padbovYrM perucTpam.

Tema 2. CTpykTypa KOMaH] MUKpOKOHTpoJuiepa Arduino.

KOME[H,Z[BI apI/I(I)MCTI/IquKOFO CJIOKCHUS C HCTIOCPCACTBCHHBIM U PCTUCTPOBBIM CII0co00M

ajzipecartim.
Komania 1BOMYHO-1€CATUUHON KOPPEKLIUU.
KomMaHapl BbIMUTAHUS.
Komanibl yMHOKEHUS.
Jlornueckne KOMaHIEL.
Komannp! caiBura

Tewma 3. Komanns! ynpasiieHus.
Komanp! 6e3ycioBHOTO nepexoia.
Komane! ycimoBHOro nepexosa.

KOMaHI(BI BbI30Ba NOANIPOTpaMMBbI U BBIXOJAA U3 TOAIIPOTrpaMMEIL.

Komannp! TectupoBanust u popMupoBaHus OuTa.

Komannape! cueTunku.
Komanzapl cpaBHEHUS ABYX OailT.

Tema 4. Opranuzanust HUKJIOB.
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KomaH[pI ¢ KOCBEHHBIM CITOCOOOM aipecalny.
Hedwusnueckue peructpsl.

Pu3NYECKUE PErUCTPBL.

ITporpaMmMa HaxOKIECHHSI CYMMBI YHCET
Jenenne nByx0alTOBBIX YHCEIL.

Tema 5. O6paboTKa CUMBOIBHOM MH(POPMAIHH.

biok-cxema anroputma Arduino komoB mudp 0 —9 u A — F B uX JBOMYHBIC KOIBI.

[Tonnporpamma nenenus Ha 10.

[ToanporpamMma niepeBojia OTHOOANTOBBIX YHCE U3 JBOMYHON CUCTEMBI B JIBOUYHO-
JECATUIHYIO

Tewma 6. BeiBog nH(OpMaIuy Ha HHIUKATOPHI.

CraTtnueckuii MeTo] BbIBOsIa HH(pOpMarun Ha cemucermMeHTHbie KKU.
Junamuueckuii MeTos1 BbIBOJIa HH(popMaly Ha cemucerMmenTHble JKKU.
BriBoa nndopmannu Ha marpuunsie JKKU.

Tema 7. BBog nnpopmanmu B MUKPOKOHTPOJIJIEP B aHAJIOTOBOH (hopme.

[Tpunnun neiicteus AL mocnenoBaTeIbHOTO MPUOTHKCHUS.

Hasnauenue cucteMHbIX pErUCTpOB, peaHasHaueHHbIX s ALIL.

ITporpamMMa aJ1s BBOZa aHAJIOTOBBIX CUTHAJIOB.

[TpuHLIMIIBI TOCTPOEHUS MUKpOIpOIiecCOpHbIX cucTeM. Cpencrsa ocHamenus UMC.

3.4  TemaTuka ceMHHAPCKUX/MPAKTHYECKUX U JIA00PATOPHBIX 3aHATHIA

3.4.1. CemuHapcKue/mpakTHUECKHUE 3aHATHS

Tema 1. ApxutekTypa MUKpOKOHTposuiepa Arduino.

Tema 2. CTpykTypa KOMaH1 MUKpOKOHTposuiepa Arduino.

Tema 3. Komane! ynpaBieHus.

Tema 4. Opranu3zanus IUKJIOB.

Tema 5. O0paboTKa CUMBOJILHOM HH(pOPMAIUH.

Tema 6. BeiBoa nH(popManuy Ha HHAUKATOPHI.

Tewma 7. BBon nndopmaiuu B MUKpOKOHTPOJUIEP B aHAJIOTOBOM (hopme.

3.4.2. JJaBopaTopHbIe 3aHATHSA

He npenycmoTpensl

3.5 TemaTHKa KypcOBBIX IPOEKTOB (KYPCOBBIX padoT)
KypcoBbie paboThI/TIPOEKTHI OTCYTCTBYIOT

4, YuebHO-MeTOoAMYecKoe M HHPOPMAITMOHHOE o0ecTieueHne
4.1 HopmatusHblie 1o0kyMeHTHI 1 [OCThbI

1. ®enepanbusblii 3akoH oT 29 nexadps 2012 roga No 273-03 «O6 ob6pazoBanuu B Poccuiickoit
denepanuny (C IBMEHEHUSIMH U JIOTTOJTHCHUSIMHU );

2. OenepanbHBI TOCYAAPCTBEHHBIM 00pa30BaTeNbHBIM CTAaHAAPT BHICIIETO OOpa30BaHUS -
OakanaBpuat mo HampasieHuto mnoarotoBku 09.03.02 HNudopmManuoHHBIE CHCTEMBI H
TEXHOJIOTUH, yTBepxkaeHHbIN [Ipukazom MunucrepcrBa obpa3zoBanus u Hayku P® ot 19

centsiopst 2017 r. N 929 "O6 yrBepxknenuu ¢enepanbHoro... Peqakius ¢ usmenenusmMu N
1456 ot 26.11.2020;



7
3. Ipuxa3z MunucrepctBa obpazoBanust u Hayku PD ot 05 ampens 2017 r. No 301 «O6
yTBepkaeHNH [lopsaka opraHu3ayy 1 OCyIeCTBICHU 00pa30BaTeNIbHOM A TEILHOCTH 1O
00pa3oBaTeNbHBIM IPOrpaMMaM BBICHIETO 00pa30BaHHMS — MporpaMMam OakajaBpHara,
porpaMMaM CIIEHHAIUTETa, IIPOrpaMMaM MarucTparypsl.

4.2  OcHoOBHas JuTEepaTypa
1. BopornukoB C.A. NHpOpManuoHHBIE YCTPOMCTBA POOOTOTEXHUYECKHX CHCTEM: Yd4eO.

nocobue mns By30B. / mox pen. C.JI. 3enkeBuua, A.C. FOmenko -M.: U3n-8o MI'TY um.
baymana, 2005 I'pud YMO

2. HOpeBuu E.N.OcHOBBI poOOTOTEXHUKH : yueO. mocodue st By30B. -CII6.: bXB-
[TerepOypr, 2005 I'pud YMO
4.3 IonoJIHUTEIbHAS JINTepaTypa

1. JlmanoB B.H. ABroMaruveckue H 3JICKTPOHHBIC CHUCTEMBI TpPAHCHOPTHBIX CpEICTB
MOBBIIIICHHOW HAICKHOCTH: yue0. mocodue s By30B. - Konomua: Jlura, 2009 I'pud YMO

2. Hakano D. Beenenue B poOOTOTEXHHKY: IEp C AMOHCKOTO. / o pea. A.M. @wiarosa - M.:
Mup, 1988

3. TonoBun B.® Mexarponnoe ynpasienue. / 'pudo A.H MI'Y, 2005 - 30 c.

4. TonoBun B.®Bupryanbubsie mexaTpoHHble cuctemsl. / Y3unies O.E., I'onosau JI.B. u ap
MI'MY, 2005 - 23 c.

DJIeKTPOHHBIE 00pa30BaTe/IbHbIE PeCcypPChl

[IpoBenenue 3aHATUH U aTTecTalluii BO3MOKHO B AUCTAaHLIMOHHOM (hopMare ¢ MpUMEHEHUEM
cHCTeMBbl JucTaHIMOHHOro oOyueHust yHuBepcutera (CIO-LMS) Ha ocHOBe pa3pabOoTaHHBIX
Kadenpoii AMeKTPOHHBIX 00pa3zoBaTesbHbIX pecypcoB (DOP) no Bcem Temam nporpammst:.

Hazsanue 50P
IIporpammHo- DO0P naxoautcs B pazpaboTke

JIOTHYECKUE
KOHTPOJUIEPHI

Pa3zpaboranubie DOP BKIIIOYAIOT TPEHUPOBOYHBIE U HTOTOBHIE TECTHI.
[Topsimok mpoBeneHus paboOT B AUCTAHIIMOHHOM (popmaTe yCTaHaBIMBACTCS OTIEIbHBIMHU
pacmopsHKeHUSIMH TTPOPEKTOpa 1Mo y4eOHOo# paboTe U/WiK EHTPOM YU4eOHO-METOIUIECKON PAOOTHI.

HuTepHeT-pecypchl BKIIOYAOT Y4eOHO-METOINYECKUE MaTepHallbl B AJIEKTPOHHOM BUJIE,
MpeACTaBICHHBIC Ha caiiTe mospolytech.ru

Kaxnaprii  cTygeHT obecriedeH HMHIUBUAYATbHBIM  HEOTPAHUYEHHBIM  JOCTYIIOM K
AJICKTPOHHBIM OMOJIMOTEKaM YHUBEPCUTETA

(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) & 31aeKTPOHHO-OMOIHMOTEYHBIM
cucteMaM (JIEKTPOHHBIM OMOJINOTEKAM )

44  JluneH3WOHHOEe ¥  CBOOOJHO  pacmpocTpaHsieMoe  NPOrpaMMHOE



obecrieuenmne

OtcyrcTByeT

45 CoBpeMeHHbIE npodgeccuoHAIbHBIE Teopust BEPOSITHOCTH "
MaTeMaTH4YecKasl CTATUCTUKA U HH(POPMAIMOHHbIE CIIPABOYHbIE CUCTEMbI

Ilepeuennb pecypcoB cetd UHTEpHET, JOCTYMHBIX /151 OCBOCHUS TUCHHILITHHDI:

Ne HaumenoBanue Ccbuika Ha pecypc JocrynHocTb
NudopmanuoHHO-cipaBOYHbIE CHCTEMBbI
Mndopmauuonsie pecypest CeTH | oo/ www.consultant.ru | ocrymso
Koncynbrantl Intoc
DJIEKTPOHHO-0M0/THOTEYHbIe CHCTEMbI

JlaHp https://e.lanbook.com/ JlocTymHa B ceTu
Hurtepuer 6e3
OrpaHUYEHUI

IPR Books https://www.iprbookshop | docrynna B cetn

ru/ HutepHer 6e3

OrpaHUYEHUN

ITpodeccnonanbubie Teopust BEPOSTHOCTH M MATEMATHYECKAN CTATHCTHKA

baza maHHBIX HaydHOU http://www.elibrary.ru JHocTymHo
3JICKTPOHHOU OUOIMOTEKH
(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com | docrymHo
INOJIUTCMATHYCCKAasA pe(bepaTI/IBHO-
oubnuorpaduueckas u
HAaYKOMCTPUYICCKAA
(bubmmomeTpuueckas) 6a3a JTaHHBIX

S. MarepuaibHO-TEXHHYECKOE o0ecreyeHmne

JlekumonHast ayauropust oOmiero (oHaa, MEPEHOCHOH MYJIbTUMEIUUHBIA KOMIUIEKC
(mpoekTop, HOYTOYK)

6. MeTtoauveckue peKoOMeHIaluu

Metoauka npenoaaBaHMs AUCHMIUIMHBL M pealn3alysi KOMIIETEHTHOCTHOIO IOAXO0Ja B
U3JI0KEHUU U BOCIIPUATUU MaTepHualia MpeaycMaTprUBaeT UCIOIb30BaHUE CIEIYIOIUX aKTUBHBIX U
MHTEPAKTUBHBIX (HOPM MPOBEACHHS ayTUTOPHBIX U BHEAYTUTOPHBIX 3aHATHIMA:

— ayJUTOPHBIE 3aHATHUS: JIEKIIMHU, JTa0OpaTOPHBIE pabOThHI, TECTUPOBAHUE;

— BHEAyJIUTOPHBIE 3aHATHUS: CAMOCTOSATEIbHOE U3yUEHHE OTJEIbHBIX BOMPOCOB, MOATOTOBKA
K JJaDOpaTOpPHBIM paboTaM.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

Bo3moxHO mpoBe/ieHue 3aHATUH U aTTecTaluil B AUCTaHIIMOHHOM (hopMaTe C MPUMEHEHUEM
CHCTeMBbl JHucTaHIMOHHOro oOyuyeHus yHuBepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
AJIEKTPOHHBIX 00pa3oBarebHBIX pecypcoB (DOP) (cm. m.4.4).

[Topsimox mpoBeaeHus: paboT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTACIbHBIMHU
pacnopsLKEHHUSIMU TTPOPEKTOPA MO yIeOHOM padoTe W/WIH IEHTPOM y4eOHO-METOANIECKON pabOTHI.


http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

6.1 MerToanueckue peKOMeHAAIUM [JIsl MpenoJaBaTesisi MO OPraHu3aIuu
o0y4eHust

6.1.1. IlpenonaBarenb OpraHu3yeT INpPENoJaBaHUE JUCLMILUIMHBI B COOTBETCTBUHM C
tpeboBanusmu "llonokeHuss 00 opraHumzanuM 00pa30BATENBHOTO Mpollecca B MOCKOBCKOM
MOJUTEXHUUECKOM YHUBEPCUTETE U ero (puinanax", yrBepKAEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2. Ha mepBOM 3aHSTHUHU IMPENOAABATENb JTOBOAMUT JI0 CBEIEHHS CTYACHTOB COZICp)KaHUE
pabGoueil mporpammbl aucuumuinHbl (PIT[) m mpenocraBiseT BO3MOKHOCTh O3HAaKOMIJIEHHS C
IIPOrpPaMMOH.

6.1.3. [IpenomaBaTenb 0cCOOCHHO OOpalaeT BHUMaHUE CTYJICHTOB Ha:

- BUJBI U (OPMBI NMPOBEACHUS 3aHATHH MO MUCHUIUIMHE, BKJIIOYAs MOPSIOK MPOBEICHUS
3aHATUI C NMPUMEHEHHEM TEXHOJIOTUI JUMCTAaHLIMOHHOIO OOYYEHHUS M CHUCTEMbI JUCTaHLIMOHHOTO
obyuyenus yausepcureta (CAO mocmonuTexa);

- BUJABI, COJCpXKAHHWE M HOPSIJAOK NPOBEACHMS TEKYLIEro KOHTPOJS YCIIEBAEMOCTH B
COOTBETCTBHUH C ()OHJIOM OLIEHOYHBIX CPE/ICTB;

- hopMy, cozieprKaHue U MOPSAAO0K IPOBEIEHUS IPOMEXKYTOUHOM aTTecTallui B COOTBETCTBUU
¢ ()OHJIOM OLICHOYHBIX CPEACTB, IpenycMoTpeHHbIM PIT/I.

6.1.4. JloBomguT 10 CBeIEHHWsS CTYACHTOB TpaduK BBIIOJHEHHS Y4YeOHBIX padoT,
npexycMorpeHHbix PILJI.

6.1.5. HeoOxomumo C¢ camoro Havajga 3aHSATHH PEKOMEHIOBAaTh CTYACHTaM OCHOBHYIO H
JIONIOJTHUTENBbHYIO JIUTEPATYpy U yKa3aTh IyTH AOCTYyIa K HEH.

6.1.6. Bhavane wiM B KOHIIE CEMeCTpa JaThb CIHCOK BOIPOCOB Ui TOATOTOBKH K
IIPOMEKYTOUHOM aTTecTalu (3K3aMEeHY UJIH 3aU€Ty).

6.1.7. Pexomenayercs ¢akt o3zHakomiieHHs cTyaeHtoB ¢ PIIJI u rpaduxom paboThr
MUCHbMEHHO 3a(hUKCHPOBATh MOANUCHIO CTY/IEHTA B JIMCTE O3HAaKOMIIeHUs ¢ coepkanue PI1/I.

6.1.8. IlpenonaBarenw, BenymIWd JEKIHOHHBIE W TPAKTHYECKUE 3aHATHUS, HTOJDKHBI
COIIACOBBIBaTh TEMAaTUYECKUI IUIAH NPAKTHUYECKUX 3aHATHHM, HCIIOJIB30BAaTh EAMHYKO CUCTEMY
0003HaYeHUI, TEPMHUHOB, OCHOBHBIX IMOHATHI TUCIUIUINHBI.

6.1.9. [Ipy MOATOTOBKE K CEMHHAPCKOMY 3aHSTHIO 10 TIEPEYHIO OOBSBICHHBIX TEM

MpenojaBaTesiio HEOOXOAWMO YTOUHUTH IUIaH MX MPOBEACHUS, MpoayMaTb (OPMYIUPOBKH H
coJiep;KaHue yueOHBIX BOIPOCOB, BRBIHOCUMBIX Ha 00CYKJ€HIE, 03HAKOMUTbHCS C IEPEYHEM BOIIPOCOB
110 TEME CEMHUHApA.

B xone cemmHapa BO BCTYNHUTEIBHOM CJIOBE PACKPBITH MPAKTHUECKYIO 3HAYUMOCTHh TEMBI
CEeMHUHApPCKOI'0 3aHsTHS, ONPEACTUTh MOPSJI0K €ro MpoBeIeHUs, BpeMs Ha OOCYKAEHUE KaKIOoro
yueOHoro Bompoca. [IpumeHsis QpoHTaNbHBII ONpPOC JaTh BO3MOXKHOCTb BBICTYINHUTH BCEM
CTYyJIEHTaM, IPUCYTCTBYIOIINM Ha 3aHATHH.

B zaxirounTensHON YacTH CEMUHAPCKOI'0 3aHATHA CIICAYET IMOABECTU €TI0 UTOTU: 1aThb OLICHKY
BBICTYIICHHI KaXJIOTO CTYJICHTA M YU€OHO!H IPYIIIIbI B 11€JI0M. PacKphITh MOJIOKUTEILHBIC CTOPOHBI
U HEAOCTATKU MPOBCACHHOI'0O CECMUHAPCKOI'0 3aHATHUA. OTBEeTUTEL Ha BOITPOCHI CTYJICHTOB. BI)I)IaTB
3aJJaHus JJIs CAMOCTOSITEIIbHOW Pa0OThI IO TIOJITOTOBKE K CIICAYIOIIEMY 3aHSITHIO.

6.1.10. IlenecooOpa3Ho B X0JI¢ 3aIIUTHI Ja0OOPATOPHBIX PadOT 337aBaTh BBHICTYITAIOIIAM U

AYAUTOPUNU OOMOJTHHUTCIBHBIC W YTOYHAIOMIHUE BOIIPOCHI C LEJIBIO BBIACHCHUA HX HOSI/IHI/Iﬁ 110
CYIIECTBY 00CYXIaeMBbIX MPOOIIEM.

Bo3MokHO mpoBeieHre 3aHATHI U aTTeCcTalluii B AUCTAaHIIMOHHOM (opMare ¢ MPUMEHEHUEM
CUCTEeMBI JUcTaHIMOHHOro oOyueHus: yHuepcurera (CHO-LMS). [lopsinok npoBeneHus padoT B
JANCTaHIMOHHOM (hopMaTe ycTaHABIMBACTCS OTACIBHBIMHU PAaCHOPSDKEHHUSIMU IIPOPEKTOPa 10 yueOHO# paboTe
H/WIM LIEHTPOM Y4eOHO-METOIUUECKOM paOOThI.
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6.2 MeToanyeckue yKazaHus AJs 00y4aIOMIMUXCHA 10 0CBOCHHUIO JUCHMUILIMHBI
1.2.1. CrynmeHT ¢ caMoOro Havajaa OCBOCHHS JHUCIUIUIMHBI JIOJDKEH BHUMATEIBHO O3HAKOMHUTCS C

paboueil TporpaMMON JUCITUTLIHHEL.

1.2.2. CryaeHTy HEOOXOAUMO COCTaBUTH ISl ceOst rpaduK BBIMOTHEHHUS y4eOHBIX PadoT,
npenycmorpeHnbix PIIJ] ¢ yu€rom TpeGoBaHMU APYrHX IUCHMIUIMH, H3y4aeMbIX B TEKYILEM
ceMecTpe.

1.2.3. Ilpu npoBeneHUH 3aHATHHA M MPOLENYp TEKyIIEeH M MPOMEKYTOUHOW aTTECTAllUU C
UCIOJIb30BAHUEM HHCTPYMEHTOB HH(OPMALMOHHOW 00pa30BaTEeIbHON Cpefbl AUCTAHIIMOHHOTO
obOpazoBanus yHuBepcuteta (LMSmMocnonurtexa), Kak BO BpeMsi KOHTaKTHOM paboTBl ¢
mpernojaBaTelieM TaKk U BO BpEMs CaMOCTOSITENIbHOM paboOThl CTYAEHT JODKEH 00ecreduTh
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAHLIMOHHOTO TMOAKIIOYEHHUS K CHCTEMaM JUCTAHIIMOHHOTO
oOyuenus. IIpu OTCYTCTBUM TakoOd BO3MOXHOCTH OOCYAUTH CHTYallMI0 C IIperojaaBaTeieM
JUCLUTUIMHBIL.

1.2.4. CamocrosTenbHas paboTa sBIseTCS OAHMM M3 BUIOB Y4eOHBIX 3aHATUd. Llenb
CaMOCTOSITENIbHOM pabOThl — IPAKTUUECKOE YCBOEHHUE CTYJIEHTaMHU BOIIPOCOB, pacCMaTpUBAaEMbIX B
MpOLIeCCe U3yYEHUS TUCUUTLIIHHBIL.

Buibl BHEay1uTOpHOI caMOCTOSATENBHON paOOThI:

- CAMOCTOSITENIbHOE U3YYCHHE OT/IEIbHBIX TeM JAUCIUILINHBL,

- IOATOTOBKA K JIEKLIIUOHHBIM 3aHITUSAM;

- IOATOTOBKA K CEMUHAPaM U MPAKTUYECKUM 3aHSATHIM;

- oopmiieHHE OTYETOB IO BBHIIOJHEHHBIM JIa0OpAaTOPHBIM pabOTaM M MOJArOTOBKA K HMX
3aluTe.

J171s1 BEITIOJTHEHH S JTI000TO BUAA CAMOCTOSITEIIbHON pa0OThl HEOOXOAMMO IPOUTH CIIEAYIOIINE
JTaIbI:

- ONpEe/IeNIEHUE 1IeJIN CaMOCTOSTEIbHON PadoThI;

- KOHKpeTu3alus 03HaBaTeIbHON 3a1a4H;

- CaMOOLIEHKA TOTOBHOCTH K CAMOCTOATEIbHON padoTe;

- BBIOOp aJIeKBATHOT'O criocoda JefcTBuUS, BEAYLIEro K PeeHHIO 3aJauH;

- IUTaHUPOBAaHKE PAOOTHI (CAMOCTOSTENLHOM MM C TIOMOILBIO MPEN01aBaTeNs ) HaJl 3aJaHUEM;

- OCYUIECTBJCHHE B MPOIECCE BBIMOJHEHUS CAMOCTOSTEIbHONH pabOThl CaMOKOHTPOJIS
(IpOMEKYTOYHOI'0 M KOHEYHOT0) PE3YyIbTaTOB PabOTHI M KOPPEKTUPOBKA BBIMOIHEHUS PaOOTHI;

- pedekcus;

- PE3CHTAIHS CAMOCTOSITEILHON pabOTHI HIIH 3aIKTa JIA0OPATOPHOM PabOTHI.

1. DoH/1 OLIECHOYHBIX CPEICTB

@DoHJT OIIEHOYHBIX CPeJICTB MpecTapieH B [Ipunoxxennn 2 k paboyeil mporpaMMe U BKIIIOYaeT
TEMBI:

7.1. MeTo1bl KOHTPOJIS ¥ OLIEHUBAHUS PE3YIbTATOB O0yUECHHUS

7.2 lllkana 1 KpUTEPUH OIICHUBAHUS PE3YIbTATOB O0YICHHS

7.3. O1ileHOYHbIE CpeaCcTBa

7.3.1. Texyuuit KOHTPOJIb

7.3.2. IIpomexxyTouHas aTTecTanus



Ipunoowcenue 2
Tema 7 PIIJ - ®OH/]

OINEHOYHBIX CPEJICTB

MO TUCHUTIINHE

«IIporpaMMHO-10ru4ecKre KOHTPOJLJIEPbD»
Hanpasnenue noarotoBku
09.03.02 UndopmanmoHHBIE CHCTEMbI M TEXHOJIOTHH
O6pa3zoBarenpHas mporpamma (MpoQuIb MOATOTOBKH)
«MHTe/UIeKTYyaIbHbIe HH(POPMALMOHHO-U3MePUTEIbHbIE CHCTEMbD)
7. ®OH] OLIEHOYHBIX CPEJICTB
B mpouecce 0o0ydeHuss B TEUCHHE CEMECTpa MCIOJIB3YIOTCS OIICHOYHBIE CPEICTBA TEKYIIETO
KOHTpPOJISI yCIIEBAEMOCTH U TMPOMEKYTOUHBIX aTTecTauuid. [IpuMEHSIOTCS cleaylonie OIeHOYHbIE
CpeAcTBa: TECT, 3a4erT.

O6yuenue mno auctuiuimae «IIporpaMMHO-JI0THYeCKHEe KOHTPOJLIEPbDY HAMpaBlIeHO Ha
(dhopMUpOBaHHE Y 00YIAIOIIMXCS CICTYIOIINX KOMITCTCHIIU:

Ko u HaumeHoBaHHe KOMIIETEHIIUIH NuaukaTopsbl 10CTHKEHUS
KOMIIeTeHIHH

OIIK - 5. Coocoben wuncramuposats | MOIIK-5.1.  3HaeTOCHOBBI CUCTEMHOI'O
MIPOrpaMMHOE U anmapaTHoe 00eCrieYeHHe ISl | aIMUHUCTPUPOBAHUS,  AAMHUHUCTPUPOBAHUSA
nH(OPMALIMOHHBIX M aBToMaTu3upoBaHHBIX | CYB/L, COBpPEMEHHBIE CTaHIapThI
CUCTEM MH(POPMAIITMOHHOTO B3aUMOICHCTBUSI CUCTEM
NOIIK-5.2. yMeeT BBITOJIHSATh
MApaMETPUIECKYFO HaCTPOUKY
MH(OPMALIMOHHBIX W aBTOMAaTHU3UPOBAHHBIX
CUCTEM

HOIIK-5.3. uMmeeT HAaBBIKM HWHCTAIISIUU
MPOTPaMMHOTO W almapaTHOro obecreueHus
WH(OPMALIMOHHBIX M aBTOMAaTU3UPOBAHHBIX
CHUCTEM

7.1  Metoabl KOHTPOJISA U OLIeCHMBAHUS Pe3YJbTATOB 00y4YeHHUs!

HanmenoBanune [IpencraBnenue
Ne OLICHOYHOTO Kparkas xapakTepucTika OLleHOYHOTO OLIEHOYHOTO CPEJICTBA B

OC Cpe/cTBa CpeicTBa ®OC
CryneHTam npeaiaraeTcst OTBETUTh Ha
TecThl B TeueHuu 45 munyt. Kputepuem

Tectsl .
2 (T) YCIIEIIHOM CAa4u TECTHUPOBAHUS CUUTAETCS bank Bompocos
[IPOLICHT IIPAaBUIIBHBIX OTBETOB Ooee 65%
[IPOLICHTOB.

7.2 IlIkaja 4 KPUTEPHUHU OLIEHUBAHUS Pe3yJIbTATOB 00yUYeHUsI

dDopMa NPOMEKYTOYHOH aTTeCTALMU: 3a4eT.



O0s13aTeIbHBIMU  YCJIOBUSIMH TOATOTOBKHM CTYJAEHTA K IPOMEXKYTOYHOH aTTeCTALUHU
SIBJIICTCS BBIMIOJIHEHHWE W 3alllUTa CTYAEHTOM MPAaKTHYECKHX padoT, MPelyCMOTPEHHBIX paboueit
IIPOrpaMMOIl M TPOXOXKIEHUE BCEX IPOMEXKYTOUHBIX TECTOB HE HUXke, 4yeM Ha 70% mpaBUIIbHBIX
oTBeTOB. IIpoMexyTOUHbIE TECTHUPOBAHMSI MOTYT NPOBOJUTCS KakK B ayJUTOPUU YHHUBEPCUTETA IOJ
KOHTPOJIEM IIPETo1aBaTelisl, TaK U JUCTAaHIMOHHOM (popMaTe Ha yCMOTPEHHUE MPENoIaBaTes.

[IIxana orleHUBaHU UL 3a4eTa:

[Ixkama
Onucaune
OLICHUBAHUS

BreimonHensl Bce BUIBI yueOHOUM paboThl, mpenycmorperasie PIT/I.
CTyaeHT JeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUW, HaBBIKOB
MPUBEACHHBIM B TaONMUIAX MOKa3aTelei, omepupyeTr HpUOOpEeTEHHBIMU
3auTeHo 3HAHUSIMU, YMEHUSIMU, HABBIKAMU, IPUMEHSET UX B CUTYyalMsIX MOBBILIEHHON
cIIoHOCTH. [Ipr 3TOM MOTYyT OBITH JOIYIIEHB HE3HAYUTEIIBHBIC OIINOKH,
HETOYHOCTH, 3aTPyJAHEHUS NpPU AHAIUTHYECKHUX OIEpalusax, IEepeHoce
3HAaHU U YMEHUH Ha HOBbIC, HECTAHAAPTHBIE CUTYallH.

He BblmomHeH oauH wiu  Oojee BUIAOB yuyeOHOW paboThI,
npeaycMmoTpeHHbix PII/. CtyaeHT AeMOHCTpUPYET HEMOJIHOE COOTBETCTBUE
3HAaHWW, YMEHMI, HaBBIKOB INPUBEIEHHBIM B TaOJMLax IOKa3aTeseH,
He 3auteno JIOTIYCKAIOTCS 3HAUMUTENbHBIE OIIMOKH, IMPOSIBISETCS OTCYTCTBUE 3HAHUU,
YMEHUW, HAaBBIKOB II0 psALy IIOKa3zareled, CTYACHT HCIBIThIBACT
3HAYUTENIBHBIE 3aTPYIHEHUS IIPU ONIEPUPOBAHUM 3HAHUSIMU U YMEHUSIMU IIPU
UX IIEPEHOCE HA HOBBIE CUTYalUU.

7.3  OueHO4YHBbIE CPeICTBA

7.3.1. Tekyumuii KOHTPOJIb

Texkymmuii KOHTpPOJb BBINONHSAETCS ¢ INpuMeHeHHeM banka BompocoB. Ilpumepsl TecToB
Mpe/ICTaBICHbl HIDKE. Pe3ynbTaThl TEKyIIero KOHTPOJISI YCHEIIHO 3a4UThIBAIOTCS, €CIu IpU
TECTUPOBAaHUM HaOpaHo He MeHee 75 6amoB u3 100 BOZMOKHBIX.

PexoMenayemble Tembl pedepaToB

Pedepatsr He mpegycMoOTpeHbI

7.3.2. IIpoMeskyTOUHASI ATTeCTALUS

[TpomesxyTouHas arTecTalusi NpoBOAUTCS Ha 4 cemecTpe o0yueHHs B (hopMe 3ayera.

ATTecTanus MpOBOAUTCS 1O OMIIETaM, OTBETHI IPEIOCTABIISIOTCS TMCEMEHHO C MOCIIETYIOIIAM
YCTHBIM cobeceioBaHNeM. buiieTsl opMHUPYIOTCS U3 BOIPOCOB MPEICTABIEHHOTO HIDKE MepeyHs. 3a4eT
MOJKET MPOBOJIUTHCA B popMe TecTupoBanus ¢ ucrosnb3oBanueM (CO- LMS) Ha ocHoBe
pa3paboTaHHBIX IEKTPOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP)

PernameHT npoBeenus 3a4era:
1. B Ouser BKiIFOYaeTCs 2 BONpOCa U3 pa3HbIX TeM AUCIUIUIAHEI.

2. [lepedyens BonpocoB cogepkuT 30 BOMMPOCOB MO U3YYCHHBIM TEMaM Ha JICKITMOHHBIX U



Ja00paTOPHBIX 3aHATUSIX (TIPHUIIATaeTCs).

3. Bpewms Ha TOArOTOBKY MUCbMEHHBIX OTBETOB - 70 40 MuH, ycTHOE cobecenoBanue - 10 10
MUHYT.

4. IIpoBenenue aTTecTaliui (9K3aMeHa) C MCIOIb30BAHUEM CPEJCTB 3JIEKTPOHHOTO OOYYEHUS U
JTUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTUN BBIMIOJIHSIETCS B COOTBETCTBUU C YTBEPKIEHHBIM B
yausepcutete "llopsaxkom mpoBeneHHs MPOMEXKYTOYHOM aTTECTallUd C HCIIOJIb30BAHUEM CPENICTB
ANEKTPOHHOTO OOYYEHUS U JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA"

Bonpocekl Ha 3aueT

1) Ornnyre MEKPOKOHTPOJIIEpA OT MUKPOIIPOIIECCOPa.
2) Ha3naueHue BBIBOJIOB MUKPOKOHTpoJuIepa (Hampumep, Arduino Uno ua 6aze ATmega

168).

3) Texuomoruu RISC, CISC onpenencHust, OTINYHS.

4) TunoBas 6J0K-cxeMa MEUKpOKoHTposuiepa (Hanpumep, CPU AVR, Atmel).

5) TIlocnenoBarenbHblil nepudepuitneiii uaTepdeiic SPI (naznauenue curnanos MOSI,
MISO, SCKL, SS).

6) YcrpoiicTBO U paboTa MOPTOB BBOIa-BbIBOIa MUKPOKOHTpOLIepoB AVR.

7) BapuanTsl KOH(GUTYpaLUU BEIBOJOB IOPTOB (4 BapHaHTa).

8) HasnadeHue perucTpoB MHUKPOKOHTPOJLIEPA.

9) Pexwumsl Bxoasi: Hi-Z u PullUp.

10) Pexxumnl Beixoga: DDRxn=1 PORTXxn=0 u DDRxn=1 PORTxn=1.

11) ToaxroueHre CBETOIMO/1A K JIMHUU [TOPTa BBOIa/BBIBO/IA.

12) CxeMbl MOIKITIOUEHHST MATIOMOIIIHOTO CBETOINO/Ia K JIMHHUHU ITOPTa BBOJIa/BBIBO/IA.

13) MoaxroueHne TpaH3KUCTOPa K JIMHUHU MOPTa BBOJA/BBIBO/IA.

14) TloakiroveHe K MUKPOKOHTPOJUIEPY TpaH3ucTopa N-p-N-Tuma.

15) ToakiroueHust TpaH3UCTOpa N-P-N-TUTA K JIMHUK OPTA BBO/Ia/BhIBOIA

16) Cxembl MOAKIFOUCHHS KHOIIKHU K JIMHUH TIOPTa BBOJIA/BBIBO/IA.

17) IoakiroveHre Harpy3Ky K JIMHUU TTOPTa BBOJIa/BBIBO/IA KHOIKH C TIOATSHYTO!H ITMHON
MTUTAHUSL.

18) IoaxroueHre HArpy3KH K JIMHUH IOPTa BBOJIA/BBIBO/Ia KHOTIKH C MOATSHYTOM
3eMiIei.

19) IporpammMupoBaHue JTOruIecKux KoHTpouiepoB (s36ik Arduino C).

20) Tursl TaHHBIX P POrPAMMHUPOBAHUN MUKPOKOHTpoJUTepoB (s136ik Arduino C).

21) Omnepariuu ¢ MEpeMEHHBIMU TPH TPOTPAMMHUPOBAHUH.

22) ApudmeTruecKie orepaTopsl.

23) Oniepatopsl cpaBHeHus. [loouToBast apupmMeTrka.
24) bynea apudmeTrka. YBEITUUCHUE WM YMEHbIIICHUE 3HaYCHHs. KOHCTAaHTBHI.

25) Yrpasnstolue KOHCTpYKIUM rpu porpammupoBanui (if, if...else, switch case).

26) Luxuer (for, while, do...while).

27) ®yHKIMY U TIOAITPOTPAMMBI.

28) ®yHkuu mpeoOdpa3oBaHusI THUIIA JaAHHBIX.

29) Marematrueckue GyHKIUH.

30) Anmapatusrii uatepeiic UART mukpokonTpoiutepa Atmil (6:10k-cxema).

31) BpemenHas quarpamma rnepeadn JaHHBIX Yepes3 MOCIeI0BATebHBII TOPT
(unrepdetic UART).

32) Komamner st mocnepoBatensHoro mopta (Serial. ... end, print, read, available, flush,



write).

33) [Iporpammuas smyssius UART.

34) Kondurypariiust BX0I0B/BBIX0/I0B T0cIeI0BaTeapHOro mopra (pinMode,
digital(Write/Read)).

35) Ananorossiii BBoJ qanHbix 1 AIIIT (analogRead, analogWrite).

36) AHAJIOTOBBII BBIXO/I, IMHPOTHO-UMITYIbCHAs Moy sius (IIIMIM), ¢ moMoInbko
HIMPOTHO- UMITYJILCHOTO TpeoOpa3oBaTes.

37) CneunaibHble POrpaMMHbIC (PYHKIIUH.

38) Moayas Motor Shield, naznauenue, 0003HaYCHHUS 3JICMEHTOB, MTOAK/IIOUCHHE
nepudepun.

39) Texuuueckue xapakrepuctuku Motor Shield.

40) YrpasiieHHe IBUTATEIIIMH TOCTOSHHOTO TOKA.

[MoaxmoYeHne ABUTaTEINCH MTOCTOSIHHOTO TOKA.

Ipunoxenue 1

TemMaTHyeCKUM IJIAH COAEPKAHUA TUCUMIIJINHBI
«IIporpaMMHO-JI0TMYEeCKHE KOHTPOJLIEPhD 10
HANPABJIEHUIO MOATOTOBKH
09.03.02 «MupopManmoHHBbIE CHCTEMbI U TEXHOJIOTHID)
[Tpodub MOATOTOBKH
HNuTesuiekTyajJbHbIe
HHGPOPMALMOHHO-U3MEPHUTEIbHbIE

cucreMbl @opmMa 00yueHHsI: OUHAs
I'ox nadopa: 2025/2026

(baxanasp)
Buabl yuedHoii padorhl,
BKJIIOYAsl CAMOCTOSITEJIHLHYIO BuIbI CAMOCTOSITE
Tewa padoTy CTY1eHTOB, CTY/IEHTO
U TPYA0EMKOCTh B Yacax
n/n Ja
J | II/IC p CPC | KCP | KP. | KIL | PTP | P
1 | Beenenue.
Tema 1. Apxurekrypa 2 2 +
MHKpOKOoHTposuiepa Arduino.
2 | Tema 2. CTpyKTypa KOMaH] 2 5 +
MHKpOKOHTposuiepa Arduino.
3 | Tema 3. KomaHas! yripaBieHusl. 2 2 +




Tewma 4. Opranu3anus UKIOB.

Tema 5. O6paboTka CUMBOJILHOM
nH(OpMaIIIH.

Tema 6. BeiBox unpopmannu Ha
UHIUKATOPBIL.

Tema 7. BBoa nadopmanmu B
MUKPOKOHTPOJIJIEP B aHAJIOTOBOM

dopme.
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d)opma ammecmauuu

Bcero gacos 1o JUCHUIIIIMHE
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