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1. et ocBOEHMA AUCHMIITIUHBI

W3ydeHne NOPUHIUIOB M METOAUK pa3pabOTKH, KOHCTPYUPOBaHHMS U IPOrpaMMHUPOBAHUS
YOPaBISEMBIX JJIEKTPOHHBIX YCTPOMCTB aBTOMaTu3aluu (U3MYECKOr0 HJKCIEpUMEHTa Ha 0ase
MHUKPOKOHTPOJIIEPOB.

2. Mecro qucuumiannsl B cTpykrype OIl

JucuunnuHa «ABTOMaTu3alus (PU3UUYECKOr0 3KCIEPUMEHTa»  OTHOCUTHCSA K 00s3aTeTenbHON
YaCTHU MPOTPaMMBI U SIBJIIETCS 0053aTENbHOI.

Jucummuimaa " ABToMarm3anus (U3NYECKOTO DKCIIEPUMEHTA SIBJIIETCSA  JIOTUYECKUM
3aBepIIEHHEM M3Y4YEHHUS U MPAKTUYECKOIO MCIOJIb30BaHUs 0a3bl 3HAHWHW U yMEHUH CHOPMHPOBAHHBIX
npd U3ydeHHH Kypca " Kypca oOmeidl pu3uku "DIeKTpHUeCTBO M MarHeTW3M", a Takke ABYX
cemectpoBoro Kypca "Pagmodumsuka M 3IeKTpoHMKA" M TpEX  CEMECTpPOBOro  Kypca
"[IporpaMmMmupoBanue, NpakTUKyM Ha DOBM"

J1si OCBOCHHUS JAHHOW AMCLUIUIMHBI CTYACHT JIOJIKEH:

3HaTBh: OCHOBHBIE TOJIOKEHUS TEOPHUM SJIEKTPOMArHeTU3Ma U IKCIEpPUMEHTalbHbIE (AKThl, Ha
KOTOPBIX OHU 0a3upyrorcs; pyHAaMeHTaIbHbIE OHITHS, 3aKOHBI U 061aCTb UX IPUMEHUMOCTH; METOIbI
UCCIIEIOBAHMS U pacyeTa 3JeKTPUUECKUX U MAarHUTHBIX CHCTEM.

Teopernueckne OCHOBBI, OCHOBHBIE TOHSTHS, 3aKOHBI W MOAETH Paano(pHU3MKH, OCHOBHBIE
MOJIOKEHHUS METOJIOB MPEACTABJICHUS CUTHAJIOB U BONPOCHI IMpeoOpa3oBaHUS CUTHAIOB JMHEHHBIMHU,
NapaMeTpUuYEeCKUMH M HEJIMHEHHBIMM  uensMu  (puibpTpauus, yCWIEHHE, JAETEKTHpPOBAaHHE,
npeoOpa3oBaHUE YaCTOThI, MOAYJIALUS, T€HEPaLUs); IPUHIMIIBI AEHCTBHUS THIIOBBIX PAJUOTEXHUUYECKUX
KacKaJI0B (YCUIIUTENb, IETEKTOP, MPEeoOpa3oBaTeNib YaCTOThI, TEHEPATOP, MOIYJIATOD).

Teoperuueckre ocHOBBI LUGPPOBON paino31eKTPOHUKH, KOMOWHAIIMOHHBIE U TOCIIEIOBATENIbHBIE
JIOTHYECKUE YCTPOUCTBA, HU(PO-aHATIOTOBBIC U aHAIOTO-IIM(POBEIE TPEOOPA30BATEIH.

YMeThb: NPUMEHATh 3aKOHBI 3JIEKTPOMarHeTu3Ma A oObsiCHEeHHsT (PU3NUECKUX SIBICHUH, peraThb
Ka4eCTBEHHBbIC W KOJIMYECTBEHHbIC (U3MYECKHUE 3aJaud; pemaTh TUIOBBIE 33Ja4dl 110 OCHOBHBIM
paszzenaM Kypca, UCIOJIb3ysl METOAbl MAaTeMaTHYECKOr0 aHalu3a; MPOBOJUTH W3MEPEHUs (PU3NYECKUX
BEJIMYMH, 00BCHEHHE M 00pabOTKy pe3yIbTaTOB IKCIIEPUMEHTA; CAMOCTOSTEIBHO padoTaTh ¢ y4eOHOMH
U CIPaBOYHOM JINTEPaTypOl; UCIONB30BaTh (PU3NUECKHE 3aKOHBI IPU aHAIU3€ M PEIIEHUM MpodiieM
npodeCCUOHATLHON 1eATEIbHOCTH.

HNmers HaBBIKM  1oucka M oOMeHa MH(OpManueil 1o BompocaM Kypca; pelIeHHs THUIOBBIX
¢u3nueckux 3aaay; MPOBEACHUS (U3NYECKUX H3MEPEHUI; KOPPEKTHOH OLEHKH MOTPEHIHOCTU IPH
IPOBEAECHUHN (PU3NUECKOr0 SKCIIEPUMEHTa, 00pabOTKH U aHAIN3a SKCIIEPUMEHTAIBHON U TEOPETUYECKON
UHPOPMALIMK, OCHOB AHAJOTOBOW M IM(POBOH CXEMOTEXHHMKH, paboThl ¢ IH(pPO-aHATIOTOBHIMH U
aHaJIoro-u(poBBIMU  IpeoOpa3oBaTeNIAMU, pPa3pabOTKH, KOHCTPYUPOBAHHUA M MPOTrPaMMHUPOBAHMS
YIOpaBIIEMbIX 3JEKTPOHHBIX YCTPOMCTB aBTOMAaTH3alMK (U3UYECKOTO SKCIEpUMEHTa Ha 0Oasze
MHUKPOKOHTPOJIEPOB.

Marepuan Kypca MOXET CIIy>KUThb OPUEHTHPOM NPU U3YUYECHUHU Psa CIEUUAIbHBIX TUCIMILIMH,
TaKuX Kak (pM3UKa U TEXHOJOTMH HAaHOMAaTepUasloB, (PM3MKAa KOHCTPYKIHOHHBIX MaTepHalloB, (U3UKa
TPUOOJIOTHUECKUX MPOIIECCOB, BHIMOIHEHUIO HAYYHO-UCCIIEIOBATEILCKOM PabOTHI.

n

3. [lnannpyembie pe3yJabTaThl 00y4eHHs 0 IUCHUNINHE

3.1. Komnerenunu, GopMUPOBAHNIO KOTOPBIX COCOOCTBYET AUCHUILIIHHA

a) yausepcanbible (YK):

0) oomenpodeccuonanpabie (OITK):

OIIK-2 Cnocoben B cdepe cBoeil mnpodeccHOHATBHON EATeIbHOCTH OPraHU30BHIBATH
CaMOCTOSITEJIBHYI0O U KOJUIEKTUBHYIO HAay4YHO-HCCIIEAOBATEIbCKYIO JAESITENbHOCTh [IJIsl IIOMCKa,
BBIPAOOTKH U MIPUHATHS pEIIeHUH B 001acTH (PU3UKY;
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OIIK-3 CriocobeH MpUMEeHATh 3HaHHUS B 00JaCTH MH(POPMAIIMOHHBIX TEXHOJIOTHH, UCTIONB30BaTh
COBPEMEHHbIE KOMIIBIOTEPHBIE CETH, MPOrpaMMHBIE MPOAYKTBI M Ppecypchl HH(GOPMAIMOHHO-
TeleKOMMYyHUKalnoHHoW cetu "WHrepuer" (mamee - cerb "WHTepHer") ans peuieHust 3anad
npodeCCUOHATBLHOM JAEATENbHOCTH, B TOM YHCJIE HaXOMSIIUXCA 3a mpefenamMu NpoduiabHOR
MOJITOTOBKY;

3.2. [lepeueHb NIAHUPYEMBIX Pe3yJabTATOB O0Y4YeHHS] MO AUCHHUILINHE, COOTHECEHHBIX C
(hopMupyeMBbIMI KOMMETEHIIUSIMHA

B pe3ynbraTe 0cBOSHUS TUCIUTIIMHBI 00yYatOIIUHCS JTOJDKEH:

3HATBh: TOHATHE WU3MEPEHUs; CTPYKTYpy U 3aKOHOMEPHOCTH MPOTEKaHUs HH(POPMAIIMOHHBIX
MIPOIIECCOB MPHU PUBNICCKUX IKCIICPUMEHTAX;

o0IIMe XapaKTepUCTUKUA TPOIECCOB cOopa, mepenaud ¥ 0oOpabOTKH JaHHBIX JKCIICPUMEHTA;
TEXHUYECKHE W TPOTPAMMHBIC CPEJICTBA PEealM3allMd aBTOMATH3UPOBAHHBIX U3MEPHUTEIBHBIX CHUCTEM;
OCHOBHBIE CXEMbI H3MEPUTEIBHBIX ITPeoOpa3oBaTeiell CHTHAJIOB,

OCHOBBI IU(PPOBOI 0OPAOOTKH CUTHAIIOB,

TUIIOBBIC PEUICHUs 3a/a4 M0 aBTOMATH3AllMU SKCIICPHUMEHTOB; CTaHAApPTHBIC WHTEPQEHCHI Uis
nepeiadul JaHHBIX B KOMITBIOTED.

YMeTb: OIEHUBATh BO3MOXKHOCTH PA3IMYHBIX IKCIEPUMEHTATBHBIX CUCTEM cOopa u oOpaboTKu
busnyeckoil mHpOpMAIUHU, Pa30OMPATLCS B MX YCTPOWCTBE, MPOBOAMTH 3KCICPUMEHTBI M T'PAMOTHO
UHTEPIPETHUPOBATH UX PE3YJIbTATHI;

MOHUMATh, WU3JIaraTh U KPUTUYECKH aHAIM3MPOBATH 0a30BYI0 00mIepH3NIECKYI0 HH(OPMAIIHIO;
MOJIb30BATBCS  TEOPETUYCCKUMHU OCHOBAaMH, OCHOBHBIMH TOHSTHSMH, 3aKOHAMH W MOJCIISIMHU
paanoU3NKN, MAaTEeMAaTUISCKU OMHCHIBATH JIMHECWHBIC, HETMHEHHBIC, TapaMeTpUUecKue U MU(pPOBBIC
TCTIH.

HNmets HaBbIKM: pabOTHI M0 amnmapaTHOMy U MPOTPaMMHOMY OOECIIEYCHHIO aBTOMATH3AIUU
(GU3NYECKUX WCCIEAOBAHMA;, pa3padOTKH, KOHCTPYMPOBAHUS W TMPOTPAMMHUPOBAHHS YIIPABISEMBIX
AIIEKTPOHHBIX YCTPONCTB aBTOMATU3AIMU (PU3UIECKOTO IKCTIEPUMEHTA Ha 0a3e MUKPOKOHTPOJIIEPOB.

4. O0beM U coaepxkaHue TUCHUILITHHBI

OO6m1ast TpyJ0EMKOCTh TUCIMIUIMHBI COCTABISIET 3 3aueTHble eauHuIbI (108 gaca).

4.1. Cogepxanne JAUCUMIUIMHBI 1O pasaejaM (TeMaM), COOTHECEHHOe ¢ BHMJIaMHM W
TPYAOEMKOCTHI0 3aHATHI JIeKIIMOHHO-CEMUHAPCKOI0 THIA

OO0beM MHOW KOHTAaKTHOH pabOThl M CaMOCTOSITENIbHON paboThl 00yYaromierocs Mo AUCIHUILTAHE
yKa3aH B y4eOHOM IuTaHe 00pa30BaTEILHON MPOrPaMMBbl.

Ne Bunpel 3anaruit, ux DopMBI TEKYIIETO
/1 Paznensr (TeMbr) = 00BEM (B ak.uacax, mo KOHTPOJISl yCIIEBAEMOCTH (1o
JIACITATTAHBI 3 0ouHOI1 popme 00yueHns) o4HOM popme 00yueHusI)
LG)E) 3aHATHS 3aHATHS .
JeKITHOH- ceMuHap- DopMBbI MPOMEKYTOUHOU
HOI'O THIIa CKOI'o THIIa arTecraluu
1. |Ananoro-uudpossie u nudpo- 2 2 BxoaHasg nuargsoctuka:
aHayorosble ipeoOpazosatenn. AL TECT C MOCIETYIOIUM
¢bupmer LCARD 00CYXJICHHEM PE3yIbTaTOB
2. [Iporpammusiit komriekc LCARD 2 2 mabop. Bxonnas nuarnoctuxa:
3aHATHE JIOITYCK K JTa00OpaTOPHOMY
MPAKTUKYMY
3. 3HaKOMCTBO C KOHTpOJUIEpAMU HX 2 2 BxonHas nuarHocrtuka:
Ha3HAUYCHUEM U CTPYKTYPOH. TECT C MOCIEAYIOIIHNM
OCHOBHI TIPOCKTUPOBAHHUS u 00CYXJICHHEM pe3yIbTaTOB
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MOJICJIUPOBAHNUS 3JIEKTPOHHOTO
ycTpoiicTBa Ha 6a3e ApIyHHO.

4. | IlporpamMmMmupoBanue ApIyuHo. 2 2 mabop. | Jomyck k mabopaTopHOMY
TupoTHO-UMITYJIBCHAS. MOIYJISIIUS. 3aHSTHE | IPAaKTUKYMY

5. | Cencopsl. JlaTunku ApayuHo. 2 2 Jomyck kx 1abopatopHOMy
Knonka — gaTumk Ha>kaTHsL. NPaKTUKYMY
udposble HHANKATOPEHI.

6. | Iogxmrouenue nepudepuitHpIx 2 2 mabop. | Jomyck k 1abopaTopHOMY
YCTPOKCTB. 3aHATHE | MPAKTUKYMY
[IporpammupoBanue ApJIyuHoO. OryeT 1O  TPEABIAYITUM

paboTam

7. MuxkpocxeMbl. CIBUTOBBIN pEerucTp. 2 2 Jonyck k 1abopaTopHOMY

NPaKTUKYMY
OTuer 1O  HIpeAbIYLINM
paboTam

8. | TBopueckuil KOHKypC TNpPOEKTOB IO 2 2 nabop. | TBopueckas pabora 1o
NPOMICHHOMY MaTepHany. 3aHATHE | CO3/IaHHIO 3JIEKTPOHHBIX

YCTpOICTB aBTOMAaTU3AIUU
(U3NUECKOTO IKCIIEPUMEHTA

9. | bubmmoreku, knacc, OOBEKT. 2 2 Jormyck k tabopatropHOMY

KunkokpucTamIndeckuil SKpaH. MPaKTUKYMY
OTtder 1O  MpeapIIyIIuM
paboTtam

10. | Tpan3zucrop, THUPUCTOP, 2 1 2 mabop. | Jomyck k mabopaTopHOMY
TBEPIOTEIIBHOE pene - 3aHATHE | IPAKTUKYMY
YIPABIISIONINE JIEMEHTHI CXEM. OTtder 1O  MpeapIIyIIuM

paboTtam

11. | Yopasienue IBUTATEISIMH. 2 1 Homyck kx 1abopatopHOMY

NPaKTUKYMY
OTuer 1O  HIpeABIIYLINM
paboTam

12. | TBopueckuii KOHKYpC NPOEKTOB IO 2 2 2 mabop. 3amuTa TBOPYECKOH pabOTHI
MPOIIECHHOMY MaTepua 3aHATHE | IO MIPOEKTHUPOBAHHIO

ABTOMAaTHU3UPOBAaHHBIX CHCTEM
(U3NYECKOTO IKCIIEPUMEHTA
Hroro 3a cemectp: 14 12 3auer

4.2. Pa3BepHyTO€ ONUCAHUE COEPKAHUSA TMCIHUIVIMHBI 110 pa3aeaaM (TeMmam)

Ananoro-uugposbie u uudpo-aHaiorosbie mnpeodpazoarenau. ALl ¢upmer LCARD.
Mertposornueckie M TEXHUYECKHE XapaKTepUCTUKH mpeoOpazoBateneit momupukanuu E14-140.
[Tporpammusiii  komriekc LCARD. Hasnauenue mnporpammsl, cOop, Bu3yanusauusi (IpOCMOTpP B
peaTbHOM BPEMEHHM U B 3alHCH), perUcTpaius (COXpaHeHHe B ITU(POBOM BHJIE) M AKCIIOPT aHAJIOTOBBIX
CUTHAJIOB, MTOJIaHHBIX HA BXO/IbI Pa3IMYHBIX YCTPOUCTB cOopa naHHbIX npousBoacTBa OO0« IKapay.

3HAKOMCTBO ¢ KOHTPOJLJIEPAMHM HMX HAa3HAYeHHEM H CTPYKTYpPOH. MUKpPOKOHTpPOJUIEPHl B
HAYYHBIX UCCIICIOBAaHMSAX, MHKPOKOHTposiep ApAyuHO, CTpykTypa u coctaB. Cpena
nporpammupoBanus st Apayuno (IDE Arduino) u s3Ik mporpaMMupOBaHHS.

OCHOBBI IPOEKTHPOBAHMUS U MOJAEJIUPOBAHUS IJIEKTPOHHOI0 YCTPOMCTBA HA 0a3e ApAyHHO
Pacnipenenenue Tem TBopuecKux padoT.
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HIupoTHO-UMNYJAbCHAS MOAYJAIUA. AHAIOTOBBIE M IH(pOBBIE cUTHANBI, moHATHe LIINM,
YIIPaBJICHUE YCTPOUCTBAMU C MOMOILBIO ITOPTOB, NoAAepxuBaromux [HINM.

IIporpammupoBanne Apayuno. Ilonb3oBarensckue QyHkuuu. Ilogmporpammbl: HazHaueHHUE,
OIKCaHKE U BBI30B, MAPAMETPBHI, JOKAJIbHBIC U ITI00AIbHBIE IEPEMEHHbIE

Cencopbl. Jlatunkum Apayuno. Ponb ceHcopoB B ympaBisieMblx cuctemax. CeHCopel U
nepeMeHHble pe3ucTophl. [lenurens HanpspkeHus. [loTeHnMomMeTp. AHaJIOrOBBIE CUTHAJIBI Ha BXOJE
Apnyuno. Vcnonb3oBaHre MOHUTOpa IOCJIENOBATEIBLHOTO MOPTa AJs HaOJIONEHUN 3a mapaMeTpamu
CUCTEMBI.

Knonka — paryuk HaxkaTusa. OCOOCHHOCTH MOJAKIIOUYEHHUS KHOMNKHU. YCTpaHEHHE IIYyMOB C
MOMOILBIO CTATMBAIOIIMX W MOATATMBAIOLIMX pe3UCcTOpoB. lIporpaMMmHOe ycTpaHeHue apebdesra.
byneBckue nepeMeHHbIe U KOHCTAHTBI, JIOTHYECKUE ONEPALIAH.

Iudpossie naankaTopbl. CeMucerMeHTHbIN MHANKAaTOp. Ha3sHaueHnue, ycTpONHCTBO, NPUHIUIIBI
JICUCTBHUSI ~ CEMUCEIMEHTHOIO  MHAMKATOpa.  YIPAaBICHUE  CEMUCETMEHTHBIM  MHAMKATOPOM.
IIporpaMMupoBaHuE: MaCCUBBI JaHHBIX.

Mukpocxembl. CaBuroBbiii peructp. Hasznauenne wukpocxeM. HaszHaueHuwe cIBHUTOBOrO
peructpa. YCTpOWCTBO CABMroBOro peructpa, ureHue datasheet. IlporpammupoBanue ¢
HCIIOJIB30BAaHUEM CIIBUTOBOTO PETUCTPA.

TBopYeckHii KOHKYPC IPOEKTOB 10 NPOHIACHHOMY MaTepHaLy

Bubéanorekn, kiaace, 00beKT. UTo Takoe OMOIMOTEKH, HCIIOIB30BaHHE OHOIMOTEK B IPOrpaMMe.
bubnuoreka math.h, ncnons3zoBanue MmareMaTHuecKuX (QYyHKIMNA B IpOrpaMMe.

Kuakokpucranindeckuii 3kpan. HaznaueHne u yCcTpoiCTBO KUIKOKPUCTAJUIMYECKUX IKPAHOB.
BriBO1 cCOOOIIICHMIT HAa SKpaH.

Tpansucrop, THPHCTOP, TBEPAOTEILHOE pPejie — YIIPaBJAAI0IIMe 3JIeMeHThl cxeM. HazHaueHue,
BHJBl U YCTPOMCTBO TPaH3UCTOPOB U Ap. Mcmosib30BaHME TpaH3UCTOpPa B MOJEIAX, YIPABIIAEMBIX
ApnyuHo.

Yupasiienue  aBUrateasMu. Pa3sHOBHIHOCTM  JIBHraTellel:  IOCTOSIHHBIE,  IIArOBBIE,
CEpPBOABUIATENIA. YIIPABICHUE KOJUIEKTOPHBIM JBHUraTejIeM. YIIPaBICHUE CKOPOCTBIO KOJUIEKTOPHOIO
JIBUTATENS. YTIpaBJICHHE CepBOABUTaTENIeM: Onbanoreka Servo.h.

TBopuecknii KOHKYPC IPOEKTOB MO NMPOIEHHOMY MaTepuaJl

5. O6pa3oBare/ibHbIe TEXHOJIOTHHU

C uenbto noBbieHus 3GPeKTHBHOCTH 00yUeHUs (PU3UKE KaK Ha JICKIUIX, TaK U Ha TPAKTUYECKHUX
3aHATUAX HCIIOJIB3YIOTCA COBpPCMCHHBIC 06pa30BaTCJII>HBI€ TEXHOJIOTHUU: I/IH(i)OpMaI_II/IOHHO-
KOMMYHUKAIIHOHHBIE, poOJIEMHOTO oOyueHHs,  Pa3BUTHSA KPUTHIECKOTO MBIIIUICHUS,
HUCCIIECA0BATCIIBCKUEC METOIHbI. HpI/I CaMOCTOSITCIILHOU pa60Te CTYACHTOB NMPUMCHATIOTCA AUCTAHIUOHHBIX
dbopmbl 00yUEHUS.

Ha JICKIOMOHHBIX 3aHATUAX HUCIHOJB3YIOTCA MYJII:TI/IMCI[PIP'IHBIG MNpe3CHTAl U, I_[I/I(l)pOBI:Ie
oOyJaromme MporpamMMbl, KOMITBIOTEPHBIC (DUIBMBI, YTO IO3BOJISIET JOCTYIHO HW3JaraTh Y4eOHBIH
MaTepuas. MHOTHE CTYAEHTHI, UMEIOIINE I0Ma KOMITBIOTEP, UCIIONB3YIOT 00ydaronue mporpaMMBbl s
BBITIOJIHEHHSI TBOPYECKOTO JOMAIITHETO 3aJIaHusl, ¢ Pe3yJIbTaTaMH KOTOPOTO BBICTYMAIOT HA JICKIIHSIX.
OTO MO3BONIAET KOHTPOJIUPOBATH CAMOCTOSITEIbHYIO paboTy CTYICHTOB, paclupaTb  UX
00pa3oBaTeNbHYIO Cpemy.

6. YueOHO-MeTOoAuYeCcKoe o0ecneyeHrne cCaMOCTOSATEIbHOM PadoThI 00y4aloIMXCs
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CamocTosTenpHas paboTa CTYIEHTOB BKJIIOYAECT TEKYNIYI0 M TBOPYECKYIO
poOJIEMHO-OPUEHTHPOBAHHYIO CAMOCTOSITEIIBHYIO padoTy.

Tekymas camocrosiTenbHas padoTa CTYJJCHTOB HaIlpaBieHAa Ha YIIIyOJeHHWE W 3aKperIeHUe
3HAHMH CTYACHTA, Pa3BUTHE MPAKTUYECKUX YMEHHUU M BKIIIOYACT:
® paboTa C JIGKIMOHHBIM MAaTepUaliOM, MOUCK U 0030p JUTEpaTypbl U JIEKTPOHHBIX UCTOYHHUKOB
MH(OPMALIUU IO HHAUBUIYaIbHO 33aJJaHHOM MpobiiemMe Kypea;
® [I0/IrOTOBKA K JTaOOpaTOPHBIM paboTam;
® I13y4YCHHE TeM, BHIHECEHHBIX Ha CAMOCTOSTEILHYIO TPOPAOOTKY;

TBopueckast caMmocTosATeNbHAS PabOTa BKIIOYACT:
® I[IOWCK, aHAJIN3, CTPYKTYpUPOBAHHUE U MPE3CHTANNs HHOPMALIUH;
® IIOWCK ¥ pa3pabOoTKa aIrOpuTMOB PaOOTHI 3alaHHBIX YCTPOHCTB, POrPaMMHUPOBAHUE;
® JCclieoBaTeNIbCKasi padOTa M ydacTHE B HAyYHBIX CTYIEHUYECKHX KOH(EPEHIMSX, CEMUHApax U
OJIUMITHAJIAX;
® aHaIM3 HAy4YHBIX ITyOJIMKaIKi 10 3apaHee ONpeeICHHOM MPeroaaBaTeieM TeMe;

7. XapaKkTepHCTHKA OLICHOYHBIX CPEeICTB /I TEeKylero KOHTPOJIs YCIeBAeMOCTH H

NPOMEKYTOYHOM aTTecTANMU 00y4al0IMXCs 110 JUCIHUIIIHHE

OCHOBHBIMU BHUJIaMHU ayJUTOPHOU PabOTHI SBISAIOTCS JEKIUM U J1abopaTopHble 3aHATHS. B xoze
JEKUMH MpenojaBarelb HW3JaraeT M pa3bsCHAET OCHOBHBIE IOHSATHS TEMBbl, CBSI3aHHbIE C HEH
TEOPETUYECKHE U MPAKTUUECKUE MPOOIEMBI, 1aeT pEKOMEHAINN K CAMOCTOSTENIbHON paboTe.

Marucrepckass MOATOTOBKA IPEANONAraeT MNPaKTUKO-OpUEHTHpOBaHHOEe oOydeHue. [lo sToit
OpUYMHE OCHOBHOW (OpMON u3ydeHHUs Kypca sBiserca JabopaTopHble 3aHATHs. OHM  ciykaT
CPEIICTBOM KOHTPOJSl MPENOoJaBaTelIeM YpPOBHS IOJrOTOBJIEHHOCTH CTYJIEHTOB; 3aKpEIUICHUs
M3Y4YEHHOTO MaTepuana; pa3BUTHsS yMEHHMS M HAaBBIKOB DELIECHUS TBOPYECKUX 3a/ad, NPOBEICHUS
71a00paTOPHOTO IKCIIEPUMEHTA, aHaJIN3a PE3yJIbTATOB HAYYHBIX MCCIIEIOBAHUMN, IIOATOTOBKHU JIOKIIAJIOB,
COOOLICHUH, MNpPUOOPETEeHUsI ONbITa YCTHBIX MYOJIWYHBIX BBICTYIUIGHUH, BEACHUS JUCKYCCHUH,
apryMEHTallMy 1 3aIIUThI BHIBUTAEMBIX [TOJIOKEHUH.

@DOopMBI TEKYIIETO KOHTPOJIS:
- BXOJIHasl AMArHOCTHKA: IOMYCK K JJaOOpaTOPHOMY MPAKTUKYMY;
- JIOIYCK K J1a00paTOpHOMY MPAKTHUKYMY, OTUYET IO MPeIbIIyLIIM padoTam;
- MpOBEpKa BBINOJIHEHUS] HHAUBUAYaJIbHBIX TOMAIIHUX 3aJaHUM;
- TBOpUEcKas paboTa 10 CO3aHUIO AIIEKTPOHHBIX YCTPONUCTB aBTOMATU3ALUHN (PU3HMUECKOTO

AKCIEPUMEHTA;

- cobecenoBanue, KoHCybTamu B cpene JUOC;

Bo3moxHBI 1 apyrue (OpMBI TEKYIIETO KOHTPOJISA, KOTOPBIE OMPEICISIOTCS IMPEero aBaTeN MU
kadenpsl u pukcupyrores B POC.

Texymuii KOHTPOJIb MPOBOAUTCS B MEPHOJ ayTUTOPHOM M CaMOCTOSITEIbHOM paboThI CTyJIeHTa B
YCTaHOBJICHHBIE CPOKHU 10 PACIHCAHHUIO.

IIpomexyTounas aTrecTamus o AUCUMILIMHE (ceccusi) - 3TO (popma KOHTPOJIsL, IPOBOIMUMAs 110
3aBEpUICHUIO U3YUYEHUS JUCLUIUINHBI B cemMecTpe. [[MCIUIUINHBI BADHAaTUBHOIO LIMKJIA 3aKAaHYUBAIOTCS
3a4eTOM I10 JJAOOPATOPHBIM 3aHATUSAM M 3K3aMEHAIIMOHHBIM KOHTPOJIEM 110 TEOPUH JTUCIUIUINHBI.

B npomMexyTouHyI0 aTTecTaluio Mo JUCHUIUINHE «ABTOMATHU3aLUsA (PU3MUECKOTO SKCIIEPUMEHTa»
BKITIOYAIOTCS CIIEAYIOUIHe (hOPMBI KOHTPOJIS:

- 3alUTa TEOPETUUECKOM YacTu 1abopaTOpHOTO MPAKTUKYMa;
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- ok3ameH (3ammTa TBOpPYECKOH pabOTHI TO TNPOEKTUPOBAHHIO ABTOMATH3UPOBAHHBIX CHCTEM
(U3UYECKOTO IKCTIEPUMEHTA).

OLECHKH «OTJIMYHO» 3aCITy)KHBAaeT CTYICHT, OOHApPYXWBIIMHA BCECTOPOHHEE, CHCTEMATHYECKOE
u riyOokoe 3HaHHME y4eOHOro Martepuaia. Ha Bce BOIpoOCHl mpenogaBaTens JaHbl IOJHBIC OTBETHI.
ConepxaHue OTBETOB CBHICTEIBCTBYET 00 YyBEpEHHBIX 3HAaHUSAX CTyJeHTa. TBopueckas pabora
BBITIOJTHEHA HA BHICOKOM YPOBHE U HMEET NPAKTHYECKOE TPUMEHEHHE.

OLEHKH «XOpOLIO»  3aCITy’)KHBaeT CTYJCHT, OOHAPYKUBIIMK TOJTHOE 3HAHUE Y4eOHOTO
marepuana. Ha Bce BONMpOCH JaHBI OTBETHI, NPUYEM Ha OOJNBIIYI0 YacTh BOIMPOCOB IPETOAaBATENS
JTaHbI OJTHBIE 0TBETHL. CoJlepyKaHue OTBETOB CBUAETEIBCTBYET O JJOCTATOYHBIX 3HAHUAX BBITYCKHUKA.
TBopueckast paboTa BHIIIOJIHEHA M UMEET MPAKTUIECKOE MPUMECHEHHE.

OLEHKH «YyAOBJIETBOPUTEJILHO» 3aCIy)KUBACT CTYIEHT, OOHApY)XMBIIMHA 3HAHUS OCHOBHOTO
yuyeOHOro Marepuasa B 0ObeMe, HEOOXOAMMOM /sl JaibHEWIIed ydeObl | MpeACTOsIIe padoTh
no npodeccuu. Ha Bce BOmpoCH! mperogaBaTelis TaHbl OTBETHI, HO Ha OOJIBIIYIO YacTh BOIPOCOB JaHBI
HETIOJTHBIE OTBETHI. TBOpUEcKasi padoTa BHINOIHEHA C OJI0KUTEIBHBIM dPPEKTOM.

OneHka «HeYJAOBJIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY, OOHApY>KUBIIEMY MPOOENBl B
3HAHUSAX OCHOBHOro YydeOHoro Marepuana. CopepkaHue OTBETOB Ha BOINPOCHI MpEnojaBaTens
CBHUJICTEIILCTBYET O CIIA0BIX 3HAHMSIX CTyJE€HTa W O €ro HEyMEHHH pemarb MpoecCHOHAIbHBIE
3a7a4d, COOTBETCTBYIOIIHE ero Oynaymel KBanmupukanuu. TBopueckas paboTa HE BBIIOJHEHA HIIH
BBITTOJIHEHA YaCTUYHO.

8. YueOHO-MeTOoAMYecKOEe M HH(POPMALIMOHHOE 00eceuyeHUe TUCIUIJIMHBI
OcHoBHas 1uTeparypa:

1. Mamotur B.M., Cxisapos E.A. Komnbsiorepnoe monenupoBaHue GU3NUECKUX SIBICHHUI.
Vuyebnoe nocodue. Tomck: M3zmarenscto TITY, 2012 -156¢.

2. Mopyns E14-440 (USB 1.1). PykoBoactBo nporpammucta. budmaunoreka Lusbapi 3.2. Adobe
Acrobat 6.0. el4 440 programmers_guide.pdf

3. bepecues, A.JI. Pa3zpaboTka 1 MakeTUpOBaHHE MUKPOIPOIIECCOPHBIX CUCTEM : yueOHOe 1mocodue
/ A.JL. bepecueB, M.A. bepecHeB ; MunnctepctBo o00pa3oBanus u Hayku P®, HOxHbrii

denepanbHBIl  yHUBEpPCHTET, HH)KEHEpHO-TEXHOJNOTHYECKAss akagemus. - laraHpor
NznarensctBOo FOxkHOTO henepanbHoro yausepeurera, 2016. - 108 c. : Tabi., un. - bubmmorp. B
kH. - ISBN  978-5-9275-2168-5; To xe [Onexkrponnsii pecypc]. - URL:

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

4. boposckuii, A.C. IIporpammupoBaHne MUKpOKOHTpouiepa Arduino B HH(MOPMAIMOHHO-
yopaBiasiomux —cucreMax ydeOHoe mocoboue / A.C. bopockuii, M.IO. llpeiinep ;
MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit denepanuu, OenepanibHOE TOCY IaPCTBEHHOE
OropkeTHOE  oOpa3oBaTellbHOE  YUYPEXKIEHHE BbICIIero  oOpasoBaHus  «OpeHOyprckuit
roCy/IapCTBeHHBIN yHHUBepcuTeT», Kadenpa ympaBneHuss u HHOOPMATUKH B TEXHHUYECKHX
cucremax. - OpenOypr : OI'Y, 2017. - 113 c. : un. - buGnuorp. B kH. - ISBN 978-5-7410-1853-8
; To ke [Onexkrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=485434
(24.02.2019).

5. Spmonpg, Ctroapt
Arduino ansa HaunHaromux: Camblil MPOCTOMN MOIIAroBeIi camoyuutens /Ctrioapt ApHonba; [nep.
¢ auri. M. Paiitman].-MockBa: Dkxcmo, 2017.- 256 c.

Pecypchl nHpOpMaImOHHO-TEIEKOMMYHUKAIMOHHON ceT « HTepHeT»:
Cucrema >11eKTPOHHOM MOAIEP>KKH 00pa30BaTeIbLHOIO Mpolecca
«Moii yauBepcureT» https://uni.ivanovo.ac.ru
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[Ipodeccronanbhbie 60a3bl TaHHBIX U HHPOPMAIIIOHHO-CIIPABOYHBIE CUCTEMBI:

OBbC «YHuBepcurerckas Ondnnoreka onnaitn» www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

OnektponHas 6ubnuorexka UBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

OnextponHsiii katanor Hb UBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[IporpammHoe oOecrieyeHue: omepanuonHas cucrema Microsoft Windows, makeT o¢uCHBIX
nporpamm Microsoft Office n(wm) LibreOffice, matepuer-Opayzep Microsoft Edge m(mmm) Yandex
Browser.

9. MarepuaibHO-TEXHUYECKOe o0ecredeHne TUCHUIITHHbI

Y4eOHble ayAUTOPUH:

- IS TIPOBEJCHUS 3aHATUN JICKIIMOHHOTO THIA C KOMIUIEKTOM CIICIUATH3UPOBAHHON Y4eOHOM
MeOend W TEXHMYECKHMHU CpeICTBaMU OOyYeHHMs, CHYy>KallUMH [JJIs TpPEeJOCTaBICHUS yueOHOU
uH(pOpMaIUK OOJBIION aAyIUTOPHH;

Jlaboparopus paanodu3uK U ANEKTPOHHUKH:

- Qs TIPOBEICHUS 3aHATHH 1a00paTOpPHOTO THUIMA, KOHCYJIBTAWN, TEKYIIEro KOHTPOJIS |
MPOMEXYTOUYHOM  aTTeCTalluM, BBIMOJHEHUS KypCOBBIX paboT (MPOEKTOB) C  KOMIUIEKTOM
CHEIMATU3UPOBAHHON Yy4eOHOH MeOenr W TEeXHHYECKMMH CpEJICTBAaMH OOYYEHHs, KOMITBIOTEPHOMH
TEXHHUKOH C BO3MOKHOCTBIO MOJKITIOUeHHs K ceTu «MHTepHeT» u obecnieuenueM aoctyna B DUOC .

[Tomemenne st CaMOCTOSITENILHOW PAa0OTHI, OCHAIIEHHOE KOMILIEKTOM CHEIMAIN3UPOBAHHON
y4eOHOU MeOenu, KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHHUs K ceTu «HTepHeT» H
obecrnieuennem qoctyna B DUOC.

[TpodeccrnonanpHOE 2IEKTPOHHOE JTaOOpaTOPHOE M JIEMOHCTPAIIMOHHOE 000PYA0BaHKE, YUeOHO-
HATJISTHBIC TTOCOOWS IS 3aHATHH JIEKIIMOHHOTO TUTA, 00E€CTIEYNBAIOIINE TEMAaTHIECKUE HIUTFOCTPAIIUH:

- MOJIEITH, MaKeThl, IEMOHCTPAIIMOHHBIE YCTPOICTBA U IIP.;

- DJIGKTPOHHBIE U ayauO-BH3yallbHbIE MOCOOWS (BHICOMATEpHAIbl U T.N.), MEYATHBIE MOCOOMS
(TaOaHIBI, CXEMBI, CIPABOYHUKHU PATUOAICKTPOHHBIX KOMIIOHEHTOB H T.I1.);

- DIIEKTPOHHBIE MPHOOPHI (TeHepaToOpbl, UCTOYHUKU MUTAHUS, OCHUIUIOrpadbl, U3IMEPUTEIHLHOE
obopynoBanue, 1a00paTOPHBIE CTEH/BI U T.11.)

ABTOp paboueil mporpaMMbl AUCHMILIMHBI: 3aB. Kadenpoil ¢yHnameHtranbHON (u3uku u
HAaHOTEXHOJOTHH, K.(p.M.H., nonent JI.U. Munees

[TporpamMma paccMOTpeHa M yTBEpKIeHa Ha 3acefqaHuu Kadeapsl (GyHIaMEHTATbHONH (U3UKH U
HaHoTexHonorui 31 asrycra 2023 roga , mporokost Ne 1

ITporpamma oOHOBIIEHA

MIPOTOKOJI 3aceaanust Kapeapst No OT « » 20 T
CornacoBaHo:
PyxoBonurens OII /

(moanuce)

Hpunosxcenue 1. Memoouueckue ykazanus 01 o0yuaruuxcsa no 0C60eHUI0 OUCUUNTUHbL
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Ipunoxycenue 2. Dono oOueHOUHBIX cpeocme O0iA  NPOGEOCHUA  NPOMENCYMOUYHOU
ammecmayuu 00y4auuUxca no OUCYUNIUHe.




