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1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

Ileab oCBOEHMS AMCLUUIUIMHBI: OBJIAJICHHE COBPEMEHHBIMH METOJAaMM M CPEICTBAMM YIPaBICHUS
AJIEKTPOMEXAHUYECKUM 000PYAOBAaHHEM C MCIIOJIB30BAaHHEM KOMITbIOTEPOB.

3agaun:

— U3y4YCHHUE U MIPAKTHUECKOE IPUMEHEHNE POrpaMMHBIX cpell pa3paboTku Ha Oaze Lazarus;

— U3y4YEHHE METOJI0B U YCTPOMCTB CONMPSKEHUS C KOMIIBIOTEpPHBIMU UHTEpdercamH.

2 MecTo AUCHUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JucuumnimHa OTHOCUTCS K 00S3aTeNbHBIM JUCHUIUIMHAM (MOZYJIsIM) BapuaTHUBHOM yactu Oiioka /|
«Aucuurmmunel (MOTyIIN)»

[MpepexBusutel  aucuutummnbl: b1 J[ .11  Hnpopmamurka, b1.J[.B.8 Ilpuxiaousie 3a0auu
NPOCSPAMMUPOBAHUS

[ToctpekBu3uThl aucuMiuiuHel: b1./].B.17 Komnviomepnas u mukponpoyeccopnas mexHuxa 6
uccneoosanuu u ynpasienuu snekmponpusooamu, b2.11.B.11.3 [Ipeoouniomnasn npakmuka

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUeHUs MO TUCIUILINHE

Hpouecc HU3YYUCHUS NUCHUIIJIMHBI HAITPABJICH HA (I)OpMI/IpOBaHI/IC CJICAYIOHIUX PC3YJIbTATOB O6y‘IeHI/I$I

Kon u HaumeHnoBanue Konx u HaumeHnoBanue [Tnaaupyemblie pe3ynbTaThl O0yUSHUS 110
(hopMupyeMBbIX WHJUKATOpa JOCTUKEHUS JUCUHUIUIMHE, XapaKTEePU3YIOIINE 3TAIlb
KOMITETCHITHI KOMITCTCHIINH (dhopMHUpPOBAHMS KOMTIETEHITUN

[TK*-2 Criocoben [TIK*-2-B-3 JlemoHCTpHpYET 3HaTh:

aHAJIM3UPOBATh 3HaHUE CTPYKTYpPbI - MAaTEeMaTH4ECKOE OMMCAHUE U aJITOPUTMBI

PEXKUMBI pabOTHI MEXaHWYECKON YacTH nepeMeNIeHN i UCTIOJIHUTETbHBIX MEXaHU3MOB;

00BEKTOB 3IEKTPONPUBOJIA U - KJ1accU(UKAIMIO U YPOBHU CUTHAJIOB;

poecCHOHAbHOM | JIEKTPOMEXaHUYECKUX - crienUKAINKI | IIPOTOKOJIBI KOMITBIOTEPHBIX

NEeATETbHOCTH npeoOpaszoBareseit, MeToIbl uHTEpPEcoB;

pacuera u - OCHOBHBIE TTapaMeTPhl OOIIETTPOMBITINICHHBIX
AKCIEPUMEHTAIBHOTO YCTaHOBOK;

oTpesieNIeHUs] X MapaMeTpoB - KaccuduKaIius JaTYUKOB U CXEMBI UX
[1K*-2-B-8 PaccuutsiBaet MOAKJIIOYEHUSI K MUKPOTIPOIIECCOPHBIM
rapameTpbl U PEKUMBI pabOTHI | CHCTEMaM YyIpaBJICHUS.

3IEKTPONPUBOJIOB U Ymers:

3IEKTPOOOOPYAOBAHUS - pa3pabaThIBaTh TPOTPAMMBI JIJIsl YUCICHHOTO
TUTIOBBIX MPOU3BOICTBEHHBIX penienus auddepeHnrnaIbHbIX YpaBHEHUN MTPH
MEXaHU3MOB, YCTAHOBOK U MaTeMaTUYeCKOM OMMCAHUU OCHOBHBIX
KOMILJIEKCOB JIBIDKCHUM U MEXaHUKH PaCIPOCTPAaHEHHBIX

AJIEKTPOMEXAHUYECKUX YCTPOKCTB;

- BU3YaJIM3UPOBAThH PE3YIbTAThl pabOThHI
AITOPUTMOB (DYHKITHOHUPOBAHHS YCTAHOBOK B
peaabHOM BPEMEHH,

- cOOUPATH TUITOBBIC CXEMBI TTOAKIIIOUCHHUS
JIATYNKOB;

- peaJM30BBIBaTh COOP U KOHTPOJIb HH(GOPMAIIHU
C MPOCTEHINX TUPPOBBIX M aHATIOTOBBIX
JTaT4uKoB yepe3 Arduino;

- YIIPABJIATH IIArOBBIMU JBUTATEIISIMH,
MOCTOSIHHOTO TOKA U CEPBONPUBOIAMH TTPH
MTOMOIIH pa3paboTaHHBIX MPOTPAMMHBIX
MIPUIIOKEHUN.




Kox u HaumenoBanue
bopMupyeMbIX
KOMIIETEHITHI

Kox u HaumenoBsanue
WHIAKATOPA TOCTHKEHUSA
KOMIIETEHIIUHA

[Tnanupyemble pe3ynabTaThl O0yYEHUS 110
JTUCLUUIUIMHE, XapaKTEePU3YIOIINE 3TAIbI
(dbopMUPOBaHNS KOMITETEHITHH

Baaners:
- METO/IaMH YUCJICHHOTO PEIICHUS

muddepeHIaTbHBIX YPaBHEHUH;

- HaBBIKAMU Pa3pabOTKH aJrOPUTMOB

(G YHKIIMOHUPOBAHHUSI TPOTPAMMHBIX MOJIETICH
OOIICTTPOMBIIIIICHHBIX YCTAHOBOK;

- OIIBITOM CONPSDKEHUS JATYUKOB U
MUKPOIPOIIECCOPHBIX MIaT(HOpM;

- HaBBIKaMU KOMIIBIOTEPHOTO YIIPABJICHHS
JIBUTATEIISIMU.

[IK*-10 Ciocoben
HCIIOJIB30BaTh
COBPEMEHHOE
IIPOrpaMMHOE
obecrieueHue st
MIPOCKTUPOBAHUS U
IKCILTyaTaI[|H
AIIEKTPOMEXaHUUIECKU
X CUCTEM
IIPOMBIILICHHBIX
YCTaHOBOK U
TEXHOJIOTHYECKUX
KOMIIJICKCOB

[1K*-10-B-2 Co3pnaer
MIPOCTEHIIIHE YESITOBEKO-
MalllMHHBIE HHTEP(ENCH B
CICIMATN3UPOBAHHBIX

IIPUKJIAHBIX IIpOorpammax Juis

YIIpaBJICHUA CUCTEMaMU
aBTOMaTUu3aluu

IMPOMBIINIJICHHBIX YCTAHOBOK U
TEXHOJIOTHYCCKNX KOMITJIICKCOB

[1K*-10-B-3 Hcnons3yeT

nporpamMHeIe cpeactsa DBM

JUISL TIOCTPOCHHUS U PEIICHUS
KOMITBIOTCPHBIX 1
MaTeMaTHYECKUX MOJIeIIeH
CHJIOBBIX
MOJIYTIPOBOTHUKOBBIX
npeoOpazoBarenen,
ANEKTPUYECKUX JBUTATETICH,
JaTYUKOB, KHHEMAaTHYCCKUX
CXEM DJIEKTPOIPUBOIOB
TUITOBBIX ITPOMBIIIJIICHHBIX
YCTaHOBOK

3HaTh:

- OCHOBHBIC METPUKHU U PUHIIUIIBI
IIPOEKTUPOBAHMSI YEIIOBEKOOPHUEHTUPOBAHHBIX
uHTEep(EHCcoB;

- OCHOBBI CHHTaKCHCa B CTPYKTYpY si3bika Object
Pascal,

- CTPYKTYpPY IPOTrpaMMHOTO 00eCTIeUeHHS JIst
MOCTPOCHHUS YEJIOBEKO-MAIIMHHBIX HHTep(hercoB
Y BU3YaJIW3allM1 TEXHOJOTMYECKUX IIPOLIECCOB;

- OCHOBBI BU3YQJIU3AIIMH TEXHOJOTHYECKHIX
npoueccos B Lazarus.

Ymersn:

- MCII0JIb30BaTh OCHOBHBIE KOMIIOHEHTHI
untepdetrica Lazarus mis pa3paboTKu
IIPUIIOKEHUH;

- ONIEpUPOBATH TUTIAMU JIAHHBIX, BEIPAKECHHUSIMH
u ¢pyakiusamu Object Pascal nmpu pazpaboTke
MPUJIOKEHUH 1 noanporpamm B Lazarus;

- IPOEKTUPOBATh U CO3J]aBaTh MPOCTEUIINE
YeJI0BEKO-MAalIMHHbIE HHTEep(EiChI;

- peaJin30BbIBaTh MPOTPAMMHOE COTIPSIKEHHE
Lazarus 1 MUKpPOKOHTPOJIJIEpHON T1aT(hOPMBI
Arduino ipu momoru BuptyaibHoro COM-
nopta 6ubimuorexu Sdpo.

Baajgers:

- HaBBIKaMU IIPOrPaMMUPOBAHUS Ha SI3bIKE
Object Pascal;

- OIIBITOM NPOEKTUPOBAHUS U CO3aHUS
MIPOCTEUININX YETOBEKO-MaITUHHBIX HHTEP(DEUCOB.




4 CTpyKTYypa U coJepKaHue JUCUUIIIHHbI
4.1 CTpyKTypa IMCHUATINHBI

OO0m1ast TpyA0EMKOCTh AUCIUIUIMHBI COCTABIISIET 4 3aueTHbIe eAMHUIBI (144 akaeMuyecKux yaca).

TpynoemMKoCTs,
Bun pabothr aKaJIEMUYECKUX YaCOB

5 cemecTp BCETO
O01ast TPy10€MKOCTh 144 144
KonTakTHas padora: 52,25 52,25
Jlexmum (JI) 18 18
Jlaboparopusie pabots (JIP) 34 34
[TpomMexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTe/ibHas1 padoTa: 91,75 91,75
- CamMono020moeKa,
- N0020MOBKA K 1aO0PAMOPHLIM 3AHAMUSIM,
- N0020MOBKA K PYOEHCHOMY KOHMPOJIO.
Buja uTOroBOro KOHTpOJIst aud. 3a4.

Paznensl AUCHUIIIMHBI, U3y4aCMBIC B 5 CCMCCTPC

KonnyecTBo yacos
Ne HaunmeHnoBaHue pasiesnoB AyAHTOpHad BHEayl.
pasnena BCETO pabora
T 113 | 1P pabora
1 UYenoBeko-MalMHHBIN HHTEpdEic 21 4 - 2 15
2 Pazpabotka npunoxxennii B cpene Lazarus 52 6 - | 16 30
3 Kommnbrorepabie nHTEpEICHI 23 4 - 4 15
4 ComnpsikeHHEe KOMITBIOTEpaA C BHEIIHUMH yCTpoiicTBamu | 48 4 - | 12 32
Uroro: 144 | 18 | - | 34 92
Bcero: 144 | 18 | - | 34 92

4.2 ConepxxaHue pa3/iesioB IUCHUNIHHBI

1 YemoBexko-MammHHbIN HHTEpderic

OnpeneneHue 4Yen0BEKOOPUEHTHPOBAHHOTO HHTepdeiica, NPUHLIMIBI €ro MPOESKTHPOBAHUS.
Mertpuku nosib3oBaTenbckux uHTepdeiicoB. M3mepenue s¢ddexruBHocTH nHTEepdeiica. 3akonsl dutca u
Xuka.

2. PazpaGoTka npuiioxkeHuii B cpege Lazarus

Cunrakcuc u cTpyktypa s3eika Object Pascal (Tumbl IaHHBIX, BBIp@KEHHs, MOAINPOTPAMMEI,
¢bynkiun). Cosganue mpocreimux mnporpamM. KommonenTtsl unTepdeiica Lazarus. [IpoektupoBanue u
pa3paboTka 4YeJOBEKO-MAIIMHHBIX HUHTepdeiicoB. CTpykTypa MNpOrpaMMHOIO oOecredeHus Jis
BHU3yaJM3allMid TEXHOJOTMYECKUX TMpoleccoB. Meronpl pemieHuss audQepeHuanbHbIX — ypaBHEHUH,
OIMCHIBAIOLINX OCHOBHBIE IBM)KEHUS M MEXaHUKY pabOThl PaclpOCTPaHEHHBIX 3JIEKTPOMEXaHUYECKUX
ycTporicTB. COCTaBIEHHME MAaTEMaTUYECKOTO ONUCAHUS IEPEMEIIECHUN HCIIOIHUTENIbHBIX MEXaHU3MOB.
OCHOBHBIE MTapaMeTpbl OOLIETIPOMBIIUIEHHBIX YCTaHOBOK. Pa3paboTka anropuTtMoB (yHKIIMOHUPOBAHUS UX
IIPOrpaMMHBIX MOJENEN, peanu3anns B Lazarus u BU3yanusamnus pe3yJbTaToB B p€albHOM BPEMEHH.

3. KomnbrorepHbie nHTEpdeichl
Crneuuduxanyu, 0COOCHHOCTH TOIKIIOYEHHs U mpoTokonbl mpoBoanbix (COM, LPT, USB,
Ethernet) u 6ecnipoBoabix (Bluetooth, Wi-Fi) untepdeticos.

4. Conpsi’keHUe KOMIILIOTEPA C BHEIIHUMH YCTPOiCTBAMHU

Knaccugukarus u ypoBHu cursanoB. Bupryansasiiit COM-nopt u 6ubnuoreka Sdpo. [Iporpammuoe
conpspkeHre Lazarus u MUKpOKOHTpoJutepHO# miaTdopmbl Arduino. datuuku (KimaccH(pUKAIHS, CIOCOOBI
MOJKIIIOYEHUS! K MHUKPOIIPOIIECCOPHBIM CHUCTEMaM yIIpaBlIeHHUs, cOOp MH(POpPMALUU U PEryiupoBaHHUE
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rmapamMeTpoB yCTPOKMCTB). YmpaBiieHHe (CKOpOCTh, YTOJ IIOBOPOTA, AaITOPUTM paldOThI) IIArOBBIMHU
JBUTATEIISIMU, TOCTOSIHHOTO TOKAa M CEPBOTPUBOJIAMH.

4.3 JIaGopaTopHbIe padoThI

Neo JIP Ne HanmenoBanue 1abopaTopHbIX paboT Koz-so
paszzgena 9acoB
1 2 3HAKOMCTBO CO cpeoi pazpabotku Lazarus. [Tlanenu MHCTPYMEHTOB U 2
KoMIOHeHTOB. Co3/TaHre pOoCTeHIINIX (opM.
2 2 SI3p1k nporpammupoBanus Object Pascal. Cunrakcuc. OnepaTopsi, 2

nepeMeHHbIe, KOHCTaHThl. OnepaTtop npucBauBanud. Llukiasr FOR,
WHILE, REPEAT. Matemarnueckue QyHKITUH.

3 1,2 OCHOBBI 00BEKTHO-OPUEHTHPOBAHHOT'O ITPOTPAMMHUPOBAHUS. 4
Kommnbrorepras rpaduka. CozgaHue yrnpasisionmx GopMm.

4 2 MopenupoBanue paboThl OOIICTTPOMBIIIICHHBIX YCTAHOBOK B Lazarus. 10
Busyanuszanus pe3ynbTaToB.

5 3,4 CornpsikeHre ¢ BHEIIHUM MUKPOITPOLIECCOPHBIM YCTPOMCTBOM I10 6

ka"airy RS-232 (COM-nopt). Co3ganue npoTOKOIa CBSI3U.
bubnuoreka Sdpo.

7 4 [Iporpammuoe conpsbkenue Lazarus m MUKpOKOHTPOJIICPHOK 10
wiatdopmer Arduino. IoakioyeHne aHAIOrOBBIX U IU(PPOBBIX
JATYUKOB.
Hroro: 34

5 YyeOHO-MeTOAMYECKOE 00ecIeYeHHe TUCIUIIIMHBI

1. Ceprees A.M. Cucrtembl NPOMBINUICHHON aBTOMAaTH3allMu [DIIEKTPOHHBIN pecypc]: ydeOHOoe
nocobue st 00yyaromuxcs Mo 00pa3oBaTeIbHBIM IIPOrpaMMaM BbICIIEr0 00pa30BaHuUs MO HalpaBlIEHUSIM
noarotoBku 15.04.04 ABToMaTruzanys TEXHOJIOTMUYECKUX MPOLIECCOB U MPOU3BOJCTB, 27.04.03 CucreMHbIit
aHanu3 u ynpasieHue, 27.04.04 Ympasnenue B TexHuuyeckux cucremax / [A. . CepreeB u ap.]; M-Bo
oOpa3zoBanus 1 Hayku Poc. @enepanuu, denep. roc. 6101ker. 00pa3zoBaT. yupexkIeHUE BbICII. 00pa30BaHuUs
"OpenOypr. roc. yu-1", Kag. cucrem aBromatuzauuu np-sa; Kad. ymnp. u uapopmaruku B TeXH. cucTeMax. -
OnexTpoH. TekcToBble aaH. (1 ¢aiin: 3.57 M6). - Opendypr: OI'Y, 2017. - 105 c. - 3ara. ¢ TUT. 3KpaHa. -
Adobe Acrobat Reader 6.0 - ISBN 978-5-7410-1863-7. - Pexum JIOCTyTIA!
http://artlib.osu.ru/web/books/metod_all/58962_20171108.pdf

2. Tyros B.B. Texnuueckue cpeacTBa aBTOMAaTH3aLlMM M YOPAaBIEHUS [DIEKTPOHHBIN pecypc] :
yaeOHoe 1mocoOue JjIsi CTYJIEHTOB, O0YYAIOIINXCsI IO MPOTpaMMaM BBICHIET0 00pa30BaHUs MO HAPABICHUSIM
noarotoBku  09.03.01 HMudopmatnka u BbUMCAUTENbHas TexHuka, 15.03.04 ABromaruzanus
TEXHOJIOTUYECKUX TPOIECCOB M Mpou3BojacTB, 27.03.03 Cucremublii ananmu3 u ynpasienue, 27.03.04
VYnpasnenue B TexHudeckux cucremax, 09.04.01 Mudopmaruka u BblUMCIUTENbHas TexHUKa, 15.04.04
ABTOMaTH3a1Ms TEXHOJIOTMYECKUX IIPOLECCOB U MPOU3BOJCTB, 27.04.03 CucTemMHBIN aHAIN3 U YIIPABICHHE,
27.04.04 YupaBneHue B TEXHUYECKHUX cucTeMax / M-Bo oOpa3oBanus u Hayku Poc. @eneparuu, denep. roc.
OroKeT. o0pas3oBar. yupexJaeHue Beicil. oopasosanus "OpenOypr. roc. yH-1", Kad. ynp. u undpopmatuku B
TexH. cucremax; Kad. cuctem apromarmzanuum mnp-sa; [B. B. TyroB u ap.]. - U. 1. KonrponbHo-
W3MEPHUTENIbHBIE CPEJICTBA CUCTEM aBTOMATH3AIlMU M YIPABJICHUS. - DJIEKTPOH. TEKCTOBbIe maH. (1 daiin:
2.59 M0). - OpenOypr : OI'Y, 2016. - 109 c. - 3arn. ¢ Tut. 3kpana. -Adobe Acrobat Reader 6.0 - ISBN 978-
5-7410-1594-0. — Pexxum goctyma: http://artlib.osu.ru/web/books/metod _all/32414 20161201.pdf

5.2 JlonoiHMTeIbHAS JIUTEPATYpa

1. UIpeitnep, M. 10. Texaudeckue cpeAcTBa aBTOMATU3AIIMN U YIIPaBJIEHUS [ DJIEKTPOHHBIN pecypc:
aneKTpoHHBIH Kypc nekuuit / M. FO. Illpeiinep, M. C. MocroBas; M-Bo oOpa3oBanusi u Hayku Poc.
Oenepanun, Denep. roc. 6r0HKET. 0Opa3oBaT. yupekaeHHe BhICII. pod. odpazoBanus "OpeHOypr. roc. yH-
1", Kad. ynp. u unpopmaTuku B TEXH. CUCTeMax. - DIEKTpPOH. TekcToBble maH. (1 daitm: 8.43 MO). -



Openodypr: ory, 2013. — - Pexum JIOCTYyTIA:
http://ufer.osu.ru/index.php?option=com_uferdbsearch&view=uferdbsearch&action=details&ufer_id=787

2. Cunuupig, 0. U. becipoBogHbIE KOMIIBIOTEPHBIE CETH U CUCTEMBI CBSI3U [ DJNIEKTPOHHBIN pecypcl:
METOJIMYECKUE YKa3aHHUs K MPAKTHUECKUM U J1a0OpaTOpHBIM paboTaMm Ajisi CTYJEHTOB, OOYYaroIIUXCS IO
porpaMMaM BBICIIEr0 TMpodeccHoHaNbHOr0 00pa3oBaHUs MO HampaBieHusM noarotoBku 090900.62
Nudopmanmonnas 6e3omnacHocts, 230100.62 Mudopmarrka u Berarcautenbaas Texauka / 10. M. Cuauiply,
E. WU. PsmonoBa; M-Bo oOpa3oBanusit u Hayku Poc. ®enepanmu, PDemep. roc. Oromxer. obpaszosart.
yapexaeHue Boicul. mpod. oopazoBanus "OpeHOypr. roc. yH-T". - DneKTpoH. TekcToBble naH. (1 dain: 3.19
MO). - OpenOypr : orvy, 2014. - 169 C. — Pexum J0CTyHa:
http://artlib.osu.ru/web/books/metod_all/4596 20140604.pdf

5.3 llepuoauyeckue U3IaHUA

1. MudopmaTrka 1 CUCTEMBbI yIpaBJICHHS: )XypHal. - M.: MockBa: ArenrctBo "Pocneuars", 2018.
2. [IporpaMMHBIe POTYKTHI U CUCTEMBI: KypHAI. - M.: ArenrctBo "Pocnedars”, 2018.

5.4 UnTepHeT-pecypcsl

1. http://www.pascal-c.ru/ — uHdopMaTUBHBIA CcalWT 1Mo mporpamMupoBanuio Ha Pascal, Delphi,
C\C++, Basic.

2. www.rsdn.ru/ - caiit Poccuiickoii cetn paspaboruukoB [10, colepuT cTaThbd MO COBPEMEHHBIM
CpEICTBaM MPOrpaMMHUPOBAHUS.

5.5 TlporpamMmHoe obGecneuyeHue, npodeccuoHaIbHble 0a3bl JAHHBIX M HHGOPMAIUOHHbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHbIX HH()OPMAIMOHHBIX TEXHOJIOT Wil

1. Onepaunonnas cucrema PEJ[ OC.

2. IMaket oducHbix npunoxenuit LibreOffice.

3. [IporpamMmHas cuctema Jijisi OpraHU3aIuy BUAeo-KOH(pepeHIl-cBsi3u Webinar.ru.

4. Koncynerantllntoc [DneKTpoHHBINH pecypc]: 2JIeKTPOHHOE MEPUOJHUUECKOe U3/IaHhe CIIpaBOYHAs
npaBoBas cucrema. / Pazpaborunk 3A0 «KoucynbranT [Lmocy, [1992-2023]. — Pexxum octyna Kk cucreme
B cetu OI'Y st ycranoBku cuctemsl: \\fileserverI\MCONSUL T\cons.exe

5. Lazarus — oTkpbITas cpeia pa3paboTKH mporpaMMHOro obecriedenust Ha si3pike Object Pascal nst
kommuistTopa Free Pascal. — Pexxum noctyna: http://www.lazaruside.org/index.php?page=downloads

6. Arduino IDE — cBoGoanas cpena paspabotku mporpamm st Arduino. — Pexxum moctyma:
http://www.arduino.cc/en/Main/Software

7. https://lazarus-rus.ru/ — ua(bpoOpMaIMOHHAS CITPABOYHAS CHCTEMa 10 MporpaMMupoBaHuio Ha Lazarus, 6a3a
AAaHHBIX BUICO YPOKOB U NPAKTUYCCKUX TPUMCPOB.

8. https://amperka.ru/ — undopmaiioHHas cripaBoyHas cucteMa o padore ¢ Arduino, 6a3a JaHHBIX BHIEO
YPOKOB U IMPAKTUYCCKUX MMPUMEPOB.

6 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne JUCHMIIIMHBI

VYyeOHble ayIUTOPUHM HCHOJIB3YIOTCS JJIS NMPOBEICHHS 3aHATHI JIEKIIMOHHOTO THIIA, TPYMIOBBIX U
MHIUBUAYAIBHBIX KOHCYJIBTAMN U TEKYIIET0 KOHTPOJIS.

AyIUTOpUM OCHAIIEHBl KOMIUIEKTAaMH YYEHHUYECKOW MeOenu (CTONbI, CTYNbs), TEXHHUYECKUMHU
cpeactBaMu  OOydeHHs (KOMIIBIOTEPhl M TPOEKTOPBI) CHYKaIIMMHM JJis TMPEACTaBlIeHUs y4eOHOM
uHpopManuu O0JIBIION TpyIIe 00yJaromIUXCs.

Jns mpoBeneHus 1abOpAaTOPHBIX 3aHATHM MCIOJIB3YeTCS KOMIBIOTEPHBIM KIIACC, OCHAIEHHBIH:
MIPOEKTOPOM, OJAMHHAALIATHIO0 KOMITBIOTEPAMHU M COOTBETCTBYIOIIMM KOMILIEKTOM MeOeIu.

[Tomemenue, wucnoab3yeMoe s CAaMOCTOSITENIBHOM — paOOThl  OOydaromuXcs  OCHAIIECHO
KOMITBIOTEPHOU TEXHUKOMU, MOIKIIOYCHHON K ceT "MHTepHeT", u o0ecreueHrneM J0CTyIa B JIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTenbHY0 cpeny OI'Y.
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