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1. Iesin ocBOeHUSsI AUCHUIIIMHBI

W3ydyeHne NpuHIMIOB M METOJMK pa3pabOTKU, KOHCTPYUPOBAHMUSI U IPOrpPaMMHUPOBAHUS
VIPaBISIEMBbIX 3JCKTPOHHBIX YCTPOWCTB aBTOMAaTH3alMK (DU3MYECKOTO SKCIIepUMEHTa Ha 0ase
MHKPOKOHTPOJIIEPOB.

2. Mecto nucuMiuinHbl B cTpykrype OIl

JucuuninuHa «ABTOMaTu3anus (U3MYECKOrO SKCIIEPUMEHTa»  OTHOCHTHUCA K 00s3aTeTelnbHON
4acTH MPOrPAMMBI U SIBJIIETCS 00s3aTEIbHOM.

Hucuunnuuaa " ABromartuzamus (U3MUECKOTO SKCIEPUMEHTa ' SBJSETCS  JIOTMYECKUM
3aBepUICHUEM M3Yy4YeHHsS] M MPaKTUYECKOTO HCIOJIb30BaHUS 0a3bl 3HAaHUU U yMEHUN c(HOPMHPOBAHHBIX
Ipu M3ydeHHH Kypca " Kypca oOmed ¢us3uku "DIEeKTpU4ecTBO M MarHeTusMm', a Takke ABYX
cemecTpoBoro kypca "Pagmodmsmka w  dnmeKTpoHWKA' W TpPEX  CEMECTPOBOro  Kypca
"[IporpamMmupoBanue, npakTukyM Ha OBM"

Jly11 0CBOEGHHMSI TaHHOW JUCHMILTUHBI CTYJEHT JTOJKEH:

3HaTh: OCHOBHBIE TOJIOKEHUSI TEOPUH IIEKTPOMArHeTu3Ma U IKCIepUMEHTANbHbIE (PaKThl, Ha
KOTOPBIX OHM 0a3upyroTcs; (yHIaMeHTalbHbIe OHATHS, 3aKOHBI U 06/1aCTb UX MPUMEHUMOCTH; METO/IbI
HCCIIEIOBAHUS U pacdera JIEKTPUUYECKUX U MarHUTHBIX CUCTEM.

Teoperndeckne OCHOBBI, OCHOBHBIE IOHATHSA, 3aKOHbl U MOJEIH paauO(PU3MKH, OCHOBHBIE
MIOJIOKEHHSI METOJIOB IPEACTaBJICHUs CUTHAJIOB M BOIPOCH IPeoOpa30BaHUs CUTHAJIOB JIMHEHHBIMH,
napaMeTpu4ecKUMU ¥ HEIMHEHHBIMH  LemsaMu  (QuibTpanus, yCWIEHHE, JI€TEeKTHPOBAHUE,
peoOpa3oBaHKE YaCTOThI, MOAYJIALMS, T€HEPALs ); IPUHIMIIBI ASHCTBHSI TUIIOBBIX PAAMOTEXHHUYECKUX
KacKaJI0B (YCHUIIUTENb, IETEKTOP, MPeoOpa3oBaTeNlb YaCTOThI, TEHEPATOP, MOIYJISATOD).

Teopernueckne oCHOBBI LU(POBON pasno3aeKTPOHUKH, KoMOMHAIIMOHHBIE U NTOCIIEA0BATENbHbIE
JIOTMYECKUE YCTPOUCTBA, IM(PO-aHAJIOTOBbIE U aHAIOTrO-IIM(PPOBbIE TPEOOpPa30OBaATENH.

YMeThb: IPUMEHSTh 3aKOHBI AIEKTpOMarHeTusma Juist OObsICHEHUsT (pU3MUECKUX SBJICHUM, peliaTh
KayeCTBEHHbIE U KOJIMYECTBEHHbIE (U3MYECKUE 3a7ayM; pellaTh THUIIOBbIE 3aJa4d I10 OCHOBHBIM
paszenaM Kypca, UCIOJb3ysl METO/bl MAaTEeMaTHYECKOr0 aHaJIN3a; MPOBOJIUTHh M3MEPEHUs (PU3NUECKUX
BEJIMYUH, 00bsCHEHHE U 00pabOTKY pe3ysIbTaTOB 3KCIIEPUMEHTA; CAaMOCTOSTENIBHO paboTaTh ¢ yueOHOM
U CIPaBOYHOW JIMTEPaTypoOM; MCIIOJIb30BaTh (PU3MUECKHE 3aKOHBI MPH aHAIM3€ U PELIEHUU HpolieM
poheccuOHaNBHON AEATEIbHOCTH.

HNmers HaBBIKM  1oucKa M oOMeHa MHGpOpManueil 1o BompocaM Kypca; pelIeHHs TUIOBBIX
¢u3nyeckux 3ajad; NpoBeieHUs (U3NYECKUX H3MEPEHHH; KOPPEKTHOW OLIEHKH MOIPEIIHOCTH MpHU
IIPOBEACHUHU (PU3UYECKOTO IKCIIEPUMEHTa, 00pabOTKM 1 aHaJIN3a 3KCIIEPUMEHTAILHOM U TEOPEeTHYECKOMH
uHpOpMallMK, OCHOB aHAJIOroBOM M IM(POBOH CXEMOTEXHUKH, pabOThl C LHU(PPO-aHAIOTOBBIMH U
aHaJIoro-uuGpoBBIMU IPe0Opa3oBaTeIsIMU, pa3pabOTKU, KOHCTPYHUPOBAHHS M IPOTrPaMMHUPOBAHMS
YIIPaBIIIEMBIX 3JIEKTPOHHBIX YCTPOHCTB aBTOMaTH3alMM (U3MYECKOTO SKCIepUMEHTa Ha 0Oasze
MHUKPOKOHTPOJUIEPOB.

Matepuan Kypca MOXKET CIY)KMUTb OPUEHTUPOM IpU H3YYEHUU psAlla CIIEHHATIbHBIX TUCLUILINH,
TaKuX Kak (M3UKa U TEXHOJOI'MH HAaHOMAaTepualoB, (pu3MKa KOHCTPYKIIMOHHBIX MaTepHalloB, (U3MKa
TpUOOJOTMUECKUX MPOLIECCOB, BHIIOIHEHUIO HAYYHO-UCCIIE0BATENbCKOM pabOTHhI.

3. [lnanupyemble pe3yJbTaThl 00yUeHHs 110 JUCHHUIIIMHE

3.1. Komnerenuuu, popMHUPOBAHNIO KOTOPBIX CIIOCOOCTBYET AUCHUIIUHA

a) yausepcanbHble (YK):

0) obmenpodeccronanpHbie (OI1K):

OIIK-2 Cnocoben B cdepe cBoeil mnpodeccnoOHANBHON NEATEeTbHOCTH OPraHU30BHIBATH
CaMOCTOSITEJIbHYI0O M KOJUIGKTMBHYIO HayYHO-HCCIIEZOBATENIbCKYIO JIESITEIBHOCTh JJIsl  TIOMCKa,
BBIPAOOTKHU M MIPUHATHS pelIeHUH B 001acTi PU3MKH;
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OIIK-3 CrnocoOeH mpuMeHSTh 3HaHUA B 00JaCTH HH()OPMAMOHHBIX TEXHOJIOTHHA, MCIIOJIE30BAThH
COBPEMEHHBIE KOMITBIOTEPHBIE CETH, MPOTPAMMHBIE TPOAYKTHI W Pecypchl HH(POPMALMOHHO-
TeleKOMMYHUKaMoHHOW cetu "MuTtepuer" (nmanee - cerb "WHTepHer") nns pemeHus 3ajad
npodecCHOHANPHONW  AEATENBHOCTH, B TOM YHCJIE€ HaXOJAIIMXCS 3a mpeaenamMu npoduibHON
MIOATOTOBKY;

3.2. [lepeyens MJIAHUPYEMBIX Pe3yJbTATOB O0Oy4YeHHUsS] MO JAMCHUILUIMHE, COOTHECEHHBIX ¢
(popMupyeMBIMU KOMMETEHIIUAMHU

B pesynbraTe 0CBOCHUS AUCIUTUIMHBI O0YJaIOIIHIICS JOJDKEH:

3HaTh: TIOHATHE M3MEpPEHHs; CTPYKTYpY M 3aKOHOMEPHOCTH TPOTEKaHUS WH(POPMAIMOHHBIX
MIPOIIECCOB TPH (PU3MUECKUX IKCIIEPUMEHTAX;

o0mme XapakTepHCTUKH TIPOIECCOB cOopa, mepenaydn W 0O0paOOTKH JaHHBIX SKCIEPUMEHTA;
TEXHUYECKHE W MPOTPaMMHBIC CPEICTBA PEAN3AlUN aBTOMATU3UPOBAHHBIX M3MEPUTEIBHBIX CHCTEM;
OCHOBHBIE CXeMbl U3MEPUTENIbHBIX IIpeoOpa3zoBaTeNiell CUTHAJIOB;

OCHOBBI IU(PPOBOI 0OPAOOTKH CUTHAJIOB;

TUTIOBBIE PEIICHUS 3a/1a4 110 aBTOMATH3allMU SKCTIIEPUMEHTOB; CTaHIApTHBIE MHTEp(EHCH IS
nepeayy TaHHBIX B KOMIIBIOTEP.

YMeTb: OLIEHUBATh BO3MOXKHOCTH Pa3IMUYHBIX 3KCIEPUMEHTANbHBIX CUCTEM cOopa U 00paboTKH
¢buznueckoil mHpopManuu, pazdUpaThC B UX YCTPOMNCTBE, MPOBOAUTH SKCIEPUMEHTHI U TPaMOTHO
MHTEPIPETUPOBATH UX PE3YIbTATHI,

MMOHMMATh, M3JIaraTh M KPUTHYECKH aHAJIU3UPOBaTh 0a30ByI0 0OmeGU3NIECKyl0 HHPOPMAIIHIO;
MOJIb30BAaThCsl TEOPETUYECKMMH OCHOBaMM, OCHOBHBIMH TOHATUSIMH, 3aKOHAMH M MOJEISMU
paanodu3uKy, MaTeMaTUYECKU OMKCHIBATh JIMHEWHbIE, HENMHEHbIe, MmapaMeTpuyeckue u nudpoBbie
LeMu.

HNmerp HaBbIKU: paboOThl MO anmapaTHOMY M MPOrpaMMHOMY OOECHEUEHHUIO aBTOMAaTH3alUU
¢busznuecKkux uccienoBaHuil; pa3pabOTKH, KOHCTPYHMPOBAHHSA M TMPOrPAMMHUPOBAHHS YIPaBISEMBIX
AIIEKTPOHHBIX YCTPOICTB aBTOMAaTU3alUU (PU3HUUECKOTO SKCIIEpUMEHTa Ha 0a3e MUKPOKOHTPOJLIEPOB.

4. O6beM U coep:kaHue T CHUTITTHHBI

OO61as TpyA0eMKOCTh AUCHUILIMHBI COCTaBIsieT 3 3aueTHbIe eanHuLbl (108 vaca).

4.1. ConepxaHue AUCHUIUVIMHBI 10 pa3aenamM (TeMaM), COOTHECEHHOe ¢ BHJAAMH H
TPYAOEMKOCTHI) 3aHSATHI JeKIHOHHO-CEMUHAPCKOT0 THIA

OO0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSTENBbHON pabOThl 00yYaroMIerocs Mo AWUCHUILUIMHE
yKa3aH B yueOHOM IUTaHe 00pa30BaTEIbHON IPOTPAMMBI.

Ne Buapl 3aHatuid, ux DOopMBI TEKYILETO
/i Paznensr (Tembr) = 00BEM (B ak.uacax, 1o KOHTPOJISL yCIIEBAEMOCTH (1o
JIACIIATLIMHBI 3 04HOH popme 00yueHUsT) 04HOH popme 00yHUeH¥sT)
QEJ 3aHaTus 3aHsaTus .
© JIEKIMOH- ceMHuHap- DopMbI MPOMEKYTOUHOH
HOTO THIIA CKOTO THTIA aTTecTaluu
1. |Ananoro-mudpoBsie U UG po- 2 2 BxomHas quardocTuka:
aHasoroBble mpeodpaszoBaTenu. AL TECT C MOCIEAYIOIIUM
¢upmer LCARD 00CYXICHUEM PE3YIIhTaTOB
2. [Iporpammmusrii komiuieke LCARD 2 2 nabop. BxonHas nuarsocTuka:
3aHATHE JIOITYCK K JIA0OPaTOPHOMY
MPAKTUKYMY
3. | 3HAaKOMCTBO C KOHTPOJUIEpaMU HUX 2 2 BxomHas qMarHocTHKa:
Ha3HAYCHHUEM U CTPYKTYPOM. TECT C MOCIENYIOIINM
OCHOBBI MTPOCKTUPOBAHUS u 00CYyXICHUEM PE3yIbTaTOB
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MOJIETTUPOBAHUS AIIEKTPOHHOTO
ycTpolicTBa Ha 6a3e ApIyHHO.

4. | IIporpammupoBaHue ApyHuHO. 2 2 nabop. | Jlomyck K 1abOpaTopHOMY
IITnpOTHO-UMITYJIbCHAS MOAYJISLUSL. 3aHATHE NIPAKTUKYMY

5. | Cencopsl. datunku ApayuHo. 2 2 Jonyck k 1abopaTopHOMY
Knonka — naTunk HaxkaTusl. MPaKTUKYMY
Hudposbie HHAUKATOPHI.

6. | [Nogxmouenne nepud epuitHbIX 2 2 nabop. | Hdomyck Kk 1abopaTopHOMY
YCTPOMCTB. 3aHATHE | MPAKTUKYMY
[IporpammupoBanme ApayuHo. Oryer 1O  TPEOBIAYIIUM

paboram

7. | Mukpocxembl. CTBUTOBBIA PETHUCTP. 2 2 Jomyck k mabopaTopHOMY

NIPAKTUKYMY
Oruer 1o TP EABIAYIIAM
paboram

8. | TBopueckuil KOHKYpPC TPOEKTOB TIO 2 2 nmabop. | TBopueckas pabota o
MPOMJICHHOMY MaTepHaly. 3aHATHE | CO3JIAHUIO JJIEKTPOHHBIX

YCTPOUCTB aBTOMAaTHU3aIuU
(U3UYECKOr0 KCIIEPUMEHTA

9. | bubmuoreku, Ki1acc, 0ObEKT. 2 2 Jomyck K J1abopaTOpHOMY

KuakokpucTamIndecKuil IKpaH. MPAaKTUKYMY
Ortuer 1o TP EABI Y IAM
paboram

10. | Tpausucrop, THPHUCTOP, 2 1 2 mabop. | Jlomyck K 1abopaTOpHOMY
TBEPAOTEIBHOE pene - 3aHATUE | MPAKTHKYMY
YIPaBJISIONIAE 3IEMEHTHI CXEM. OTyer MO  TPEABITYIIIM

paboram

11. | YmpaBieHue IBUTATEISIMHA. 2 1 Hormyck x 1abopaTopHOMY

MPAaKTUKyMY
Ortuer o OpeAbLAYIUM
pabotam

12. | TBopueckuii KOHKYpPC TPOEKTOB IIO 2 2 2 mabop. | 3ammTa TBOpPYECKOH pabOTHI
MPONICHHOMY MaTepHal 3aHATHE | IO MPOCKTUPOBAHUIO

aBTOMATH3UPOBAHHBIX CHCTEM
(hM3UYECKOT0 IKCTIEPUMEHTA
Uroro 3a cemectp: 14 12 3ader

4.2. PazBepHyTO€ ONMCAHNE COAEPKAHNUS TUCHHUIJIMHBI N0 pa3iejaM (TeMam)

Ananoro-uuppossie u umudpo-ananorossie mnpeodpazosarenu. ALl ¢upmer LCARD.
Mertposoruueckue M TEXHHYECKHE XapaKTepUCTUKU mpeoOpaszoBatenedl moauduxaunu E14-140.
ITporpammusiii kommiexkc LCARD. Hasnauenue mnporpammsl, cOop, BU3yanuzauus (IpOoCMOTp B
peaJbHOM BPEMEHM U B 3aIIMCH), peTUCTpanus (COXpaHeHHE B IIU(PPOBOM BHJIE) M HKCIIOPT aHATIOTOBBIX
CUTHAJIOB, MTOJIAHHBIX Ha BXOJIbl PA3JIMYHBIX YCTPOMCTB cOopa gaHHBIX pon3BoacTBa OOO«IKapa».

3HAKOMCTBO € KOHTPOJJIepaMH UX Ha3HAa4YeHHeM M CTPYKTYpoi. MUKPOKOHTpOJUIEPH B
Hay4HBIX UCCIIEIOBAaHUAX, MHUKPOKOHTposiep ApayuHO, CTpykrypa u coctaB. Cpena
nporpammupoBanus 11t ApaynHo (IDE Arduino) u s3Ik IporpaMMUpOBaHHUSL.

OCHOBBI POEKTUPOBAHUS U MO/JIEJTHPOBAHNS JIEKTPOHHOI'0 YCTPOiicTBa Ha 0a3e ApAyHHO
Pacnpenenenue TeM TBOpUYECKHUX padoT.
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HIupoTHO-UMIIYJILCHASE MOAYJSLUMA. AHanNoroBble W uu(ppoBeie curHaisl, moHsTue MM,
YIIPABJICHUE YCTPOMCTBAMH € ITOMOILBIO IOPTOB, noanepxuBaromux HIMM.

IIporpammupoBanue Apayuso. Ilonb3oBarensckue ¢yHkuuu. [loamporpammbl: Ha3Ha4eHUE,
OMMCAHUE U BBI30B, [1apaMETPhl, JIOKAJIbHBIE U IJ100aJIbHBIE IEPEMEHHbBIE

Cencopbl. Jlatunknm Apayuno. Ponb ceHcopoB B ympaBiseMblix cucremax. CeHcopbl U
nepeMeHHble pe3uctopbl. [enurens HanpsokeHus. [loTeHunomeTrp. AHaIoOroBble CUTHANIBl Ha BXOJE
Apnyuno. Mcnonb3oBaHre MOHUTOpaA MOCIENOBATENBHOIO MOPTa AJs HAOMIOJEHUHN 3a MmapamMeTpaMu
CUCTEMBI.

Knonka — garumk HaxaTtus. OCOOCHHOCTH MOJAKIIIOUEHUS KHONKHU. YCTpaHEHUE IIYyMOB C
MOMOIIBI0 CTATUBAIOLIUMX M TMOJATATMBAIONIMX pe3uctopoB. IIporpamMmHoe ycTpaHeHue npedesra.
BbyneBckue nepeMeHHbIe 1 KOHCTAHTHI, IOTHYECKHE ONEPALIUU.

u¢posbie nHAMKATOPBI. CeMUCErMEHTHBIN MHANKaTOp. HazHaueHne, ycTpoNCTBO, TPUHIUIIBI
NEUCTBUSL ~ CEMHUCErMEHTHOTO  HMHJIUKATOpa.  YINpaBlI€HHE  CEMUCETMEHTHBIM  HHAMKATOPOM.
[IporpamMmmupoBaHue: MacCUBHI TaHHBIX.

Mukpocxembl. Casurosblii perucrp. Hasnauenme wmkpocxem. HasHauenuwe caBUTOBOTO
peructpa. YCTpOWCTBO CABUTOBOTO peructpa, ureHue datasheet. IIporpammupoBanme c
HCII0JIb30BAHUEM CABUTOBOTO PETHCTpA.

TBopuyecknii KOHKYPC NPOEKTOB MO MPOIIEHHOMY MAaTepHaJy

bubdanorekn, kiaacc, 00beKkT. UTo Takoe OMOIMOTEKH, HCTIOIB30BaHNE OMOIMOTEK B MPOTPaMME.
bubmoreka math.h, ucnonp3oBanrne MmareMaTnueckux GyHKIIUNA B IPOTpaMMe.

AKuakoxkpucraindyeckuii skpan. Haznaduenue n ycTpoicTBO )KUIAKOKPUCTATUIMYECKUX SKPAHOB.
BriBoa cooOmienuit Ha KpaH.

TpaH3ucTop, THPHCTOP, TBEPAOTEIbHOE peJie — YIPaBJsIOLIUe 3JIeMeHThI cxeM. Ha3nauenue,
BHJBI U YCTPOMCTBO TPaH3UCTOPOB U Ap. McCnosib30BaHME TPaH3UCTOpPa B MOJENX, YINPaBIISIEMBIX
ApayuHo.

Ynpasiaenue  aBurareasaMu. PasHOBMIHOCTM  JBMraTesel:  IOCTOSHHBIE,  LIAaroBbIE,
CEpBOJBUTATENN. YTPABICHUE KOJUICKTOPHBIM ABUIaTEleM. YIIPaBICHHE CKOPOCTBIO KOJUIEKTOPHOTO
ABUraTelns. YpasieHue cepBoaBurareneM: oudnuoreka Servo.h.

TBopuyecknii KOHKYPC POEKTOB MO NMPOIiIEeHHOMY MaTepuaJl

5. O6pa3oBare/ibHbIE TEXHOJIOTHMHU

C 1espio noBeimeHus 3QHEKTUBHOCTH 00yUeHUST PU3HMKE KaK Ha JICKIUSX, TaK M Ha MPAKTUUCCKHX
3aHATHAX  KCIOJB3YIOTCS  COBPEMEHHBIC 00pa3oBaTE/IbHBIC TEXHOJIOTHH: UH()OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIE,  MPOOJIEMHOTO  OOy4YeHHs,  pPa3BUTHUS  KPUTHYECKOTO  MBIIJICHUS,
UCCIIEIOBATENILCKUE METOBI. [Ipy caMOCTOSTENTbHON paboTe CTYACHTOB MPUMEHSIFOTCS JUCTAHITHOHHBIX
(dbopMbI 00yUeHHUS.

Ha JeKkuMoHHBIX  3aHATUSX UCIOJB3YIOTCS MYJIbTHMEIUIHBIC TPE3CHTAIUU, HHU(POBBIC
oOyJaronue MTporpaMMbl, KOMITBIOTEPHbIC (DUIBMBI, YTO TO3BOJISET JOCTYITHO W3Jarath ydeOHBIH
MaTepuasl. MHOTHE CTYIEHTBI, UMEIOIINE JIOMa KOMITBIOTED, HCIOJB3YIOT 00YYaOIIHe TPOTPaMMBbI ISt
BBITIOJTHEHUSI TBOPUYECKOTO JIOMAIIIHETr0 3a/IaHusl, C Pe3yJbTaTaMHd KOTOPOTO BBICTYMAIOT Ha JICKIHSX.
DTO MO3BOJIIET KOHTPOJMPOBATH CAMOCTOSTENILHYIO paboOTy CTYIEHTOB, pacuimpsTh  MX
00pa3oBaTeNbHYIO CPEy.

6. YueOHoO-MeTOIMYeCKOe o0ecreyeHne cCaMoCTOSITeJIbHOIH padoThl 00y4arommxest
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CamocrosiTenbHass paboTa CTYJEHTOB BKJIIOUAET TEKYILYIO M TBOPUYECKYIO
IPO0IEMHO-OPUEHTHPOBAHHYIO CAMOCTOSITEIBHYIO PabOTYy.

Texymas camocTosTenbHas paboTa CTyJICHTOB HalpaBleHAa Ha YINIyOJIEeHHE M 3aKpeIuieHHe
3HaHUU CTYACHTA, Pa3BUTHE IIPAKTUYECKUX YMEHUH U BKIIIOYAECT:
® pa0oTa ¢ JIGKHIMOHHBIM MaTEepHAIOM, TIOMCK M 0030p JHUTEpaTyphl W JIEKTPOHHBIX UCTOYHHKOB
nH(pOopMalMK 0 HHANBUAYAJIBHO 3aJjaHHOW TpobiieMe Kypcea;
® 1I0JIrOTOBKA K J1a00OpaTOpHBIM paboTam;
® I3y4eHHUE TeM, BHIHECECHHBIX Ha CAMOCTOSTENILHYIO TIPOPa0OTKY;

TBopueckas camocrosiTenbHas pabOTa BKIHOYAET:
® TIOMCK, aHAJIN3, CTPYKTYPUPOBAaHHE U Mpe3eHTalns HHpOopMaLnu;
® TI0MCK U pa3paboTKa aJlrOPUTMOB pabOTHI 3aJaHHBIX YCTPOICTB, MPOrPaMMHUPOBAHHUE;
® ycclefoBaTenbckasg padoTa W y4yacTHE€ B HAy4YHBIX CTYICHUYECKUX KOH(EpEeHLHUAX, CEMUHapax U
OJIUMITHAIAX;
® aHaJIM3 Hay4yHBIX MyOJIMKAIHil 110 3apaHee ONpeAeNICHHOM MpernojaBaTesieM TEME;

7. XapaKkTepHCTHKA OIEHOYHBIX CPEACTB /Il TeKyIlero KOHTPOJISI YCIeBaeMOCTH U

MPOMEKYTOYHOI aTTecTAlUU 00yYaroIIMXCs M0 THCHUILIHHE

OCHOBHBIMH BHJIaMH ayAWTOPHOHM pabOTHI SBISIOTCS JICKIMH M JabopaTopHble 3aHATHI. B xone
JEKIUH TpernojaBaTeNlb H3/IaracT M pa3bsACHSIECT OCHOBHBIC IOHATHS TEMBI, CBS3aHHBIE C HEH
TEOPETUYECKHE U MTPAKTUYECKHIE MPOOJIEMBI, TaeT PEKOMEHIANU K CAMOCTOSITEIBHON padoTe.

Marwucrepckasi MOATOTOBKA IPEIIIONaraeT MHpaKTHKO-OPHEHTHpPOBaHHOEe oOydeHue. [lo aToit
NpUYMHE OCHOBHOH (OpMOH H3ydeHHs Kypca sBisercs JjaboparopHble 3aHaTHS. OHH  CIyXaT
CPEICTBOM KOHTPOJIA IPENOJaBaTeNieM YPOBHS IOATOTOBIEHHOCTH CTYAEHTOB; 3aKpEIJICHUS
M3y4EHHOTO MaTrepuaja, Pa3BUTHS YMEHHS M HABBIKOB PEIICHUS TBOPYECKUX 33/ad, HPOBEICHUS
71a00paTOPHOTO SKCIEPUMEHTA, aHAIN3a PE3YJIbTATOB HAYYHBIX MCCIEIOBAHUM, MMOJTOTOBKH JOKJIA/0B,
coOOIIeHM, NPUOOPETEHHUsI ONBITA YCTHBIX IYOJNMYHBIX BBICTYIUICHHH, BEICHUS JUCKYCCHH,
apryMeHTAlluH U 3aIIUTHI BBIIBUTAEMBbIX TTOJIOKCHUH.

@®opMBI TEKyLIETO KOHTPOJIS:
- BXOJIHAs JMarHOCTUKA: JJOITYCK K 1a0OpaTopHOMY MPAKTUKYMY;
- JIOTYCK K JIabOpaTOPHOMY NPAKTUKYMY, OTYET 10 MPEIBIIYIIHM paboTaMm;
- TpOBEpKa BBIIOJHECHUS MHAUBUIYaIbHBIX JOMAIIHUX 3aJaHUH;
- TBOpYEcKas paboTa 0 CO3AaHUIO AIEKTPOHHBIX YCTPOWCTB aBTOMATH3aLUH (PU3UUECKOTO

HKCIIEPUMEHTA,

- cobecenoBanue, KoHCYnbTanuu B cpeae DMOC;

Bo3MoxxHbl U Jpyrue (opMbl TEKYIIEro KOHTPOJIS, KOTOPHIE ONPEAeNsIoTCs MpernogaBaTreisiMu
kaenps! u pukcupyrores B POC.

Texymuii KOHTPOJIb MPOBOAUTCS B MEPUOJI AyTUTOPHON M CAMOCTOSITENIbHON pabOThI CTYJEHTA B
YCTaHOBJICHHBIE CPOKH MO PACITUCAHHUIO.

IIpoMe:kyTouHasi aTTecTalus MO TUCHUIUIMHE (ceccusi) - 3TO (popMa KOHTPOJIs, IPOBOIUMAsT TIO
3aBEPILEHUI0 U3YYeHUs JUCLUUIUIMHBI B ceMecTpe. [IMCUMIUIMHBI BApHATUBHOTO LUKJIA 3aKaHYMBAIOTCS
3a4eTOM M0 JTJAOOPATOPHBIM 3aHATHIM U SK3aMEHAI[MOHHBIM KOHTPOJIEM MO TEOPUU AUCIUTIINHBI.

B npomexyTouHyIO aTTecTaluio Mo AUCHUIUINHE «ABTOMATH3alUs (PU3HMYECKOTO SKCIIEPUMEHTA
BKJIIOYAIOTCS ClIeAyIoINe (POpMbI KOHTPOJIS:

- 3alITa TEOPETUYECKOMN YacTH J1a00paTOPHOTO MPAKTUKYMA;
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- 9Kk3aMeH (3amuTa TBOpYECKOM pabOThl IO NPOEKTUPOBAHHIO ABTOMATU3MPOBAHHBIX CUCTEM
(bHU3MUECKOTO IKCIICPUMEHTA).

OueHKH «OTJMYHO» 3aCIy)KHBAeT CTYJIEHT, OOHapyKHUBIIMI BCECTOPOHHEE, CHCTEMaTUYECKOE
u TioyOoKoe 3HaHue ydeOHOro Marepuana. Ha Bce BOMpOCH mpemnoaaBatelis JaHbl TIOJHBIE OTBETHI.
ConepxaHne OTBETOB CBHJCTEIBCTBYET OO0 YBEPEHHBIX 3HAHHMAX CTYyJeHTa. TBopueckas pabora
BBINIOJIHEHA HA BHICOKOM YPOBHE M UMEET IPAKTUUYECKOE IPUMEHEHHUE.

OueHKH «XOpomIo»  3aciy’)KMBaeT CTYAEHT, OOHapyKMBIIMH IOJIHOE 3HaHHE Yy4eOHOro
Matepuana. Ha Bce Bompochl JaHbl OTBETHI, NMPUYEM Ha OOJIBLIYI0O YacTh BOIIPOCOB MPEMNOJiaBaTelis
JaHbl OJIHBIE OTBETHI. Co/iep KaHne OTBETOB CBUAETEILCTBYET O IOCTATOUYHBIX 3HAHUSX BBIIYCKHUKA.
TBopueckas paboTa BHINIOJHEHA U UMEET MPAKTUUYECKOE IPUMEHEHUE.

OueHKH «yAOBJIETBOPUTEIBHO» 3aCIYy)XKHBAeT CTYACHT, OOHApPYXUBILIMN 3HAaHHUS OCHOBHOTO
y4eOHOrOo Marepuansa B 00bemMe, HEOOXOIMMOM [UIS JaJbHEHIIeH ydeObl W mpeacTosmeld paboTh
o npogeccuu. Ha Bce Bompockl nmpenogaBatens JaHbl OTBETHI, HO Ha OOJBIIYIO YaCTh BOIPOCOB JIaHBI
HEMnoJIHble OTBETHI. TBOpUeckasi paboTa BBINOIHEHA C TOJOKUTEIBHBIM 3P PEKTOM.

OneHka «HeyJI0BJIeTBOPUTEIbHO» BBICTABISETCS CTYAEHTY, OOHAapyXuBIIEMYy MpOOensl B
3HaHMUSX OCHOBHOro yueOHoro Marepuana. CojepxaHHe OTBETOB Ha BOMPOCHI IMpernogaBaTelis
CBUJIETEIBCTBYET O Cla0bIX 3HAHUSAX CTYAEHTa M O €ro HEYMEHHHM pelarh NpogecCHOHaIbHbIE
3aJaud, COOTBETCTBYIOIIME ero Oynymied kamudukauuu. TBopyeckas paOoTa HE BBINOJHEHA WM
BBITOJIHEHA YaCTUYHO.

8. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecneyeHue JUCIUTIMHBI
OcHOBHas uTeparypa:

1. Mamotun B.M., Cxispos E.A. KoMmnbrorepHoe MoaennpoBanue GU3NIECKUX SIBJICHHM.
Vuebnoe nocodue. Tomck: Uszmarenscteo TIIY, 2012 -156¢.

2. Monyns E14-440 (USB 1.1). PykoBoacTBo nporpamMmucTa. bubmuoreka Lusbapi 3.2. Adobe
Acrobat 6.0. e14 440 programmers guide.pdf

3. bepecues, A.JI. Pa3paboTka u MakeTHpOBaHHE MUKPOIIPOIIECCOPHBIX CUCTEM : yueOHOe mocodue
/AL bepecueB, M.A. bepecHeB ; MunnctepctBo oOpa3oBanus u Hayku P®D, HOxHbIH

denepanbHblii  yHUBepcHUTeT, HXeHepHO-TeXHONOrMueckas akajemus. - Tara"por
WznatensctBo FOxkHOTO henepansHoro yuusepeuteta, 2016. - 108 c. : Tabn., ui. - bubnuorp. B
kH. - ISBN  978-5-9275-2168-5; To ke [OnekrtponHsii pecypc]. - URL:

http://biblioclub.ru/index.php?page=book&id=492981 (24.02.2019).

4. boposckuii, A.C. IIporpammupoBanue MHKpoKOHTposuiepa Arduino B HHQOPMAIMOHHO-
yhnpaBisiommx cuctemax : ydeOHoe mocobue / A.C. boposckuii, M.IO. llpeiigep ;
MunucrepcTBO 00pa3zoBanus U Hayku Poccuiickoit @denepanunu, OenepanbHoe rocy1apcTBEHHOE
Or0/pKeTHOe  oOpasoBaTelbHOE  YUpekJeHHe BbIcimiero obOpazoBaHus  «OpeHOyprckuii
roCyJapCTBeHHbIN yHuBepcuteT», Kadenpa ympaBnenus u UHPOPMATUKUM B TEXHUYECKHUX
cuctemax. - Open6bypr : OI'Y, 2017. - 113 c. : un. - bubnuorp. B k. - ISBN 978-5-7410-1853-8
; To xe [Dnexrponnsiid pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=485434
(24.02.2019).

5. Spmonbn, Ctroapt
Arduino s HaunHaromux: Camblil MpocToil momraroBelii camoyuurens /Ctioapt SpHonba; [nep.
¢ ann1. M. Paiitman].-Mocksa: Dkcmo, 2017.- 256 c.

Pecypchl nHQOpMaIIMOHHO-TENEKOMMYHHUKAITMOHHOH ceTr «/HTepHeT»:
Cucrema 3IIeKTPOHHOW TIOAJIEPIKKH 00pa30BaTEILHOTO Mpoliecca
«Moii yauBepcuTe™ https://uni.ivanovo.ac.ru
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http://biblioclub.ru/index.php?page=book&id=492981
http://biblioclub.ru/index.php?page=book&id=485434
https://uni.ivanovo.ac.ru/
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[IpodeccronanbHbie 6a3bl TaHHBIX U HHPOPMAITHOHHO-CIIPABOYHBIC CHCTEMBI:

OBbC «YHuBepcuterckas onbnnoreka onnaita»y Www.biblioclub.ru

Dnekrponnas oubauorexa UBI'Y _http:/lib.ivanovo.ac.ru

Dnexrponnsiii karanor Hb MBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[IporpammuoOe oOecrieueHue: omepanuonHas cuctema Microsoft Windows, maker oQuCHBIX
nporpamm Microsoft Office u(umm) LibreOffice, unrepuer-6paysep Microsoft Edge u(umm) Yandex
Browser.

9. MaTepuajbHO-TeXHUYECKOEe 00ecTeYeHne U CIUITIMHBI

VY4eOHble ayIUTOPUH:

- JUI TIPOBEJICHUS 3aHSATHHA JICKIIMOHHOTO THIA C KOMIUIEKTOM CHCIMATU3UPOBAHHON ydeOHOU
MeOelld W TEeXHHYSCKUMH CPEJICTBAMU OOYYCHHsS, CIYXAIlUMH JUIS TIPEIOCTaBIICHUS ydeOHOU
nHpopmaluy O0JIBIION ayAUTOPHH;

JlabGopaTtopust paguoU3HKN U DJIEKTPOHUKH:

- JI TPOBEIEHUS 3aHATHHA JTAOOPATOPHOTO THUIA, KOHCYJIBTAIMH, TEKYIIErOo KOHTPOJIS |
MMPOMEXYTOYHOH  aTTeCTAallMH, BBIMOJIHCHHUS KYPCOBBIX padoT  (MPOEKTOB) C  KOMIDIEKTOM
CHeHaTM3UPOBAaHHON yueOHOUW MeOenu M TEeXHUYECKUMHU CpEeACTBaMU OOYy4eHHs, KOMIIbIOTEpPHOM
TEXHUKOU C BO3MOYKHOCTBIO MOAKIIOUEHUS K cetn « uaTepHeT» 1 obecneuennem nocrtymna B SUOC .

[Tomemnienne mas caMOCTOSATEIHLHOM pPabOTHI, OCHAIIEHHOE KOMILIEKTOM CHEIHATH3UPOBAHHOM
y4eOHOU MeOenu, KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO TOJKIIOUECHHS K ceth «UHTepHeT» u
obecnieuenuem noctymna B DUOC.

[IpodeccrnonanpHOE AIIEKTPOHHOE JTA0OPATOPHOE M JIEMOHCTPAIMOHHOE 00OpyAOBaHUE, YUeOHO-
HarJIgHbIe MOCOOUS IS 3aHATHUI JIEKIIMOHHOTO TUIA, 00eCTIeYMBAIOLINE TEMAaTHYECKIE UIUTIOCTPAIIH:

- MOJICIIH, MAaKeThl, ICMOHCTPAIIMOHHBIC YCTPOUCTBA U IIP.;

- DJJIGKTPOHHBIC U ayAHO-BU3yallbHBIC TOCOOWS (BHAEOMATEepPHANbl W T.I.), TEYaTHBIC IOCOOHS
(TaOMHIBI, CXEMBI, CIPABOYHUKHU PAIOdIICKTPOHHBIX KOMITOHEHTOB H T.II.);

- DIIEKTPOHHBIE MPUOOPHI (TeHEepaTOPbl, UCTOYHUKU MUTAHUS, OCHUIUIOTpadbl, U3MEPUTEIHHOE
obopynoBaHue, 1a00paTOPHBIC CTCH/IBI H T.11.)

ABTOp paboueil mporpamMMbl AWCUMIUIMHBI: 3aB. Kadeapoid ¢yHIaMeHTaNbHON (QU3UKH U
HaHOTEXHOJIOTHH, K.(]p.M.H., foueHt JI.M. Munees

[IporpamMma paccMOTpeHa M yTBEepXkKJE€Ha Ha 3aceiaHuu Kadenpsl QpyHIaMEHTANbHOU (U3UKHU U
HaHOTEeXHOJoTHI 6 utoss 2022 roga , mpoToko Ne 5

[Iporpamma o6HOBIIEHA

MIPOTOKOJ 3acefanus Kapenpsl Ne 0T « » 20
CornacoBaHo:
PykoBoaurens OII1 /

(moamuce)

Ilpunoscenue 1. Memoouueckue ykazanus 01 00y4aroujuxca no 0C60EHUI0 OUCUUNTUHbL

Ilpunosicenue 2. @oHO OUECHOUHBIX CPeOCME Ol  NPOBEOCHUS  NPOMENCYMOUYHOUL
ammecmayuu 00y4auuxca no OUCUYUnIuHe.
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