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BBenenue

Hcropust o0cBOEHUsI KOCMOCa — CaMblil IPKUI ITPUMEP TOP>KECTBA YEIIOBEUECKOTO pasyma
HaJ HEMOKOpPHOW Marepuel B KpaTdalmmii cpok. C TOro MOMEHTa, KaK CO3JaHHBIA pyKamu
YeJI0BeKa OOBEKT BIIEPBbIC MPEOJOJIEN 3€MHOE MPUTSKEHUE U Pa3BUJI JOCTaTOYHYIO CKOPOCTb,
YTOOBI BBITH Ha OpOUTY 3eMild, IPOIJIO BCEro JIMIIb YyTh 00Jiee MATHAECATH JIET — HHUUTO 110
Mepkam uctopuu! bosblias yacTh HaceJIeHUs IUIAHETHI )KMBO IIOMHUT BPEMEHA, KOrja MOJET Ha
JIlyny cuuTancsi 4yemM-To U3 oOnacTé (haHTACTUKH, a MEUYTAIOUUMX MPOH3UTh HEOECHYIO BBICH
IpU3HABAIM, B Jy4llleM ciydae, HEONacHbIMU A obmiectBa cymacmeamumu. Ceroans xe
KOCMHMYECKHE KOpalyili He TOJBKO «OOpO3AST MPOCTOPBI», YCIELUIHO MAaHEBPUPYS B YCIOBHAX
MUHHMAaJIbHOH TpaBUTALUMU, HO W JOCTABISIOT HAa 3E€MHYIO OpOHMTY TPy3bl, KOCMOHABTOB M
KOCMHYECKMX TYPUCTOB. bosiee TOro — IpOJOJKUTEIBHOCTh MOJETA B KOCMOC HBIHE MOYKET
COCTaBJIATh CKOJb YTLOJHO [UIMTEIBHOE BPEMs: BaxTa poccuilckux kocmMoHaBToB Ha MKC, k
IpUMepy, JUIUTCA 10 6-7 MecAueB. A elmé 3a IpouIeIIINe II0JIBEKA YEIO0BEK yCIea NOXOAUTH 10
Jlyne u cdororpadupoBaTh €€ TEMHYIO CTOPOHY, OCYACTIMBHI HCKYCCTBEHHBIMU CITyTHHKAMH
Mapc, Onurep, CatypH u Mepkypuii, «y3Hall B JUL0» OTJAIEHHbIE TYMAaHHOCTU C MOMOLIbIO

Teneckorna «Xad0i» 1 BcephEs 3alyMbIBaeTCs 0 KOJoHM3anuu Mapca.

CerogHss myTelmIeCTBUS B KOCMOC BOCIIPMHUMAIOTCS KaK HEYTO camMo CcoOoM
pazymeromieecd. Han Hamu J1€TalOT COTHM CIYTHUKOB U ThICSUM MPOYMX HYKHBIX H
Oecrone3HbIX 00BEKTOB, 3a CEKYHJBI /10 BOCXOJa COJHLA U3 OKHA CMNajJbHU MOXKHO YBUJIETh
BCOBIXHYBIIME B e€HE HEBUAMMBIX C 3€MJIM JIydaX IUIOCKOCTH COJHEYHBIX Oarapeit
MexayHapoaHOW KOCMHYECKOW CTaHIMH, KOCMUYECKHE TYPUCTBI C 3aBHJIHOM PETyJSPHOCTBIO
OTINPABJISIOTCS «OOPO3IUTH MPOCTOPBDY (TEM CaMbIM BOIUIOIIAS B PEATbHOCTh EPHUYECKYIO
¢pazy «eciu OueHb 3aXOTE€Th, MOXHO B KOCMOC IIOJIETETb») M BOT-BOT HauyHETCA HIpa
KOMMEPUYECKUX CYOOpOMTAIBHBIX IMOJIETOB C YyTh JIM HE ABYMS OTIPABICHHUSAMM €XKEIHEBHO.
OcBoeHMe KocMoca yIpaBisieMbIMU allllapaTaMy U BOBCE MOPaXKAaeT BCIKOE BOOOpakeHUE: TYT U
CHUMKU JaBHO B30pBaBUIMXCA 3BE3A, M HD-u300pakeHus AalbHUX TallakKTUK, U BECKHE
JI0Ka3aTeNbCTBA BO3MOXKHOCTH CYILIECTBOBAaHMUS JKM3HM Ha Jpyrux IutaHerax. Kopnopaunn-
MIIIHAP/AEPH! yXKE COTIACOBBIBAIOT IUIAHBI 110 CTPOUTENLCTBY Ha OpOUTe 3eMIIM KOCMUYECKUX
oTenel, 1a U MPOEKThl KOJIOHU3AIUU COCEHUX HaM IUIaHET JAaBHO HE KaKyTCsl OTPHIBKOM M3
pomanoB AszumoBa winu Kiapka. CoriacHoO 3TOMY OCTPO CTOUT BOMNPOC CO3/IAHUSL CHUCTEM
0€30IaCHOCTH /ISl KOCMUYECKUX KOpaOisied, CIYyTHUKOB M IUIaHETHBIX 0a3. OJHOW M3 Takux

CUCTCM MOKCT CTaTh CUCTCMaA JIA3CPHOI'0 CKaAaHUPOBAHUA MCCTHOCTHU, ITO3BOJIAIOIIAsA ONIPCACIIATD
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NperATCTBUA Ha IMMYTU CJICIOBAHUA 00BbEeKTa WIN HW3MEHEHHS CTPYKTYpPbl MCCTHOCTHU Ha

IMMOBCPXHOCTHU IIJIAHCTHI.

Konuenmusg cucreMbl

OCHOBHBIMHU XapaKTEPUCTUKAMU aJIbHOCTHOTO MOPTPETA SBJISIOTCS KOOPAUHATHI TOYEK.
B pamkax 3amaHHOl paOOThl CTaBUTCS 3a/Jaya IMOJYyYEHHUS IJIOCKOTO MOPTpeTa MECTHOCTH.
OnpeneneHre KOOPAMHAT HECKOJIBKUX TOYEK HETOJBMKHBIM PaJapHBIM OJIOKOM HEBO3MOXKHO,
MO3TOMY JI00aBIISIETCS 3a]a4a MOBOPOTA MOIYJISA U TEPECTPOSHUS KOOPAWHAT W3 IMOJISIPHBIX B
npsimoyrosibubie. Jlist Hamucanus 10 cuctembl HCMoNb30Bajach cpeaa paspadborku Visual

studio. IIporpaMmmupoBaHue MIArOBOrO ABUraTesIs OCYIIECTBIIsUIOCH B cpeae Arduino IDE.



JlazepHblil JaJbHOMEP

JlazepHblii JanbHOMEp — TPUOOpP JUISI M3MEPEHUs PACCTOSHUN C MPUMEHEHHEM

Ja3epHOTO Jy4a.

Iupoko mpuMeHsieTCs B MH)XXEHEPHOW TIeofe3uu, MpH Tomnorpaduyeckoil ChEMKE, B
BOGHHOM JieJie, B HaBWUTralid, B aCTPOHOMHUYECKUX HCCIENIOBaHUSX, B (doTorpaduu.
CoBpeMeHHBIE Ja3epHbIE JATBHOMEPHI B OOJBIIMHCTBE CIy4aeB KOMITAKTHBI M TIO3BOJISIOT B
KpaTyalIime CpOKM M C OOJIBIIONW TOYHOCTBIO OMPEACNIUTh PACCTOSHUS JO HHTEPECYIOIIUX

00BEKTOB.

JlazepHble [aabHOMEPBI PA3IMYAOTCA IO INPUHLUIY JIEUCTBUS HA HMMIIYJIbCHBIE H

¢dazoBbie.

NMIynbCHBIN J1a3epHBIA TaJbHOMEP — 3TO YCTPOMCTBO, COCTOAIIEE U3 HMMITYJIBCHOTO
Ja3epa W JETEeKTopa u3llydeHus. M3mepssi BpeMs, KOTOpO€ 3aTpauuBaeT Jiyd Ha MyTh J0
oTpaxkatenss W 0OpaTHO, M 3Has 3HAUYEHHE CKOPOCTH CBETa, MOXKHO PacCUUTaTh PACCTOSHUE
MEXJy JIa3epOM M OTPaKaroluM 00beKTOM. MMmysbCHBIE Ja3epHble AalbHOMEPHI 00JIagaroT
OOJIBIIION JANIBHOCTHIO PalOThI, T.K. UMITYJIbC MOXHO BBIIATh C OOJIBIIOW MOITHOCTBHIO U
MOBBILIEHHONW CKPBITHOCTHIO, BKJIIOYAsACh TOJBKO Ha BpeMs umnyibca. [loaToMy ummysiabCHbIE

JIA3CPHBIC JaJIbHOMCPBI 00BIYHO MNPUMCHAIOTCS B BOCHHBIX IIPpUIICIIAX.

CriocoOHOCTh  3JEKTPOMArHUTHOTO M3JIYYE€HUS PACHpPOCTPAHATHCA C IOCTOSHHOU

CKOPOCTBIO Ja€T BO3MOXHOCTh OMNPEAENATh JAIbHOCTh 10 00bekTa. Tak, IpU HUMITYJIbCHOM

METOLC JAJIbBHOMETPUPOBAHU UCIIOJIB3YCTCA COOTHOICHUC

rac — pPacCTosIHnUEC N0 06’beKTa, — CKOpPOCTb CB€Ta B BAKYYMC, —

MOoKa3aTeiib MPCIIOMJICHUA CpPCIbl, B KOTOpOfI pacipoCTpaHdACTCA H3JTYyUYCHUC, — BpeMiA

MMPOXOKACHUA UMITYJIbCA 10 LCIIN U O6paTHO.

PaCCMOTpeHI/Ie O9TOro COOTHOIICHHUA IIOKa3bIBA€T, 4YTO IIOTCHIHAJIBbHAA TOYHOCTH
HU3MCEPCHUA NAJIBHOCTU OMPEACIACTCA TOUHOCTHIO USMEPCHUA BPEMCHU IMPOXOKACHUA UMITYJIBCA

SHEPTHUU N0 00BbeKTa U O6paTHO. HCHO, 4TO YCM KOpOUC (I)pOHT HUMITyJIbCa, TCM JIYUIIC.


https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%B7%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D0%B4%D0%B5%D0%B7%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BF%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D1%8A%D1%91%D0%BC%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B4%D0%B5%D0%BB%D0%BE
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%B2%D0%B8%D0%B3%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D1%81%D1%82%D1%80%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%BF%D1%83%D0%BB%D1%8C%D1%81
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D1%82%D0%B5%D0%BA%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%BE%D1%80%D0%BE%D1%81%D1%82%D1%8C_%D1%81%D0%B2%D0%B5%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%BE%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%BE%D1%80%D0%BE%D1%81%D1%82%D1%8C_%D1%81%D0%B2%D0%B5%D1%82%D0%B0_%D0%B2_%D0%B2%D0%B0%D0%BA%D1%83%D1%83%D0%BC%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BA%D0%B0%D0%B7%D0%B0%D1%82%D0%B5%D0%BB%D1%8C_%D0%BF%D1%80%D0%B5%D0%BB%D0%BE%D0%BC%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F

da3oBble Ja3epHble JATBHOMEPbl HAa KOPOTKUI NPOMEXYTOK BPEMEHM BKIJIIOYAIOT
IOJCBETKY OOBEKTa C pPa3HOM MOAYJIMPOBAHHOM YacTOTOM M MO CABHUTY (ha3bl BBIYUCISAIOT
paccrosHue a0 uenu. OHM He MMEIOT TaliMepa 3aMepa OTPaXEHHOIO CHUTHalla, I03TOMY
JIeIIeBIe, HO UMEIOT MEHBIIYI0 AAJbHOCTH (10 1 KM) W MO3TOMY OOBIYHO HCIIOJIB3YIOTCS B

OBITOBBIX LEIAX WM KaK IMIPULEIIbI CTPEIIKOBOI'O OPYKHUA.

da30BbIC Ja3epHBIC JATBHOMEPHl MMEIOT OMIMOKY Ha JOJMU JUITMHBI (Da3bl MOIYJISIIHH,
MIOATOMY HAMHOT'O TOYHEE HMMITYJIbCHBIX, a TaKXe JCIICBJIE, T.K. HE HMMEIOT CBEPXTOUYHOIO
tariMmepa. OHAKO HEOOXOIUMOCTh 00Jiee TUTEIHHOM MOJICBETKH 1€ YMEHBIIIAET MOIIHOCTh

Jla3€pa U, Kak CJIICACTBUC, 1aJIbHOCTDb pa6OTH an6opa.

@a30Bblif J1a3epHBIA JANbHOMEpP HE MEHSAET JUIMHY BOJIHBI caMmoro Jaszepa (3To
HEBO3MOXXHO), a YIOpaBISeT €ro MOUIHOCTbIO, HAKJIaJbIBas MOJYJUPOBAHHbBIN CHrHaI
nepeMeHHoil 4actoThl okojo 500 MI'm, uro oObscHser HeOoisblioe "MepuaHue" OBITOBBIX

JIa3CPHBIX JaJIbHOMEPOB.

[Tpunuun neiictBus (a3oBOro Ja3zepHOro AajJbHOMEpa 3aKIHYaeTCsl B TOM, YTO IpHU
OTPKEHHH OT e OTPaXEHHAs BOJIHA NPHUAET B Apyrod ¢aze. VHBIMU cloBaMu, ecid B
JAHHBI MOMEHT JIa3€p M3JIy4aeT CUTHAJI OIPEACIIEHHON MOLIHOCTH, TO OTPAXEHHBIM CUTHAI
OyzeT BO3BpaIlaThCs Tak, Kak OyATO MOIIHOCTh M3NydyeHMs Obula Jpyras, T.K. 3a Bpems Iojera
CBETA U €ro oTpakeHHsI U3MeHsAeTcs ¢a3a (MOIIHOCTh CUTHAA) Ha caMOM ycTpoHcTBe. Takum
o0pa3om Jocturaercsi peHoMeHanbHasi TOYHOCTh BIUIOTH 10 0,5 HM, T.K. TOYHOCTh CpaBHUMA C
JUIMHOW BOJIHBI. [IOCKOJIBKY HEM3BECTHO, CKOJIBKO LENBIX JJIMH BOJH YJIOXWIOCH NP OJHOM
U3MEPEHNH, TO JAIBHOMEP MEHSET YacTOTy MOLYJISILUU U ITOBTOPSET 3aMep. Jlanee mporueccop B

AAJIbHOMEPE peIIacT CUCTCMY JIMHEHHBIX ypaBHeHI/Iﬁ U BBIYUCIIACT PACCTOSAHUEC 10 LCIINU.

JlazepHbIil nabHOMEP — MPOCTEUIINN BapUaHT JIapa.


https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%B4%D0%B0%D1%80

IInaTa nos paspadoTku

Arduino0 — 93TO UWHCTPYMEHT [UIi NPOCKTUPOBAHUS 3JCKTPOHHBIX YCTPOMCTB
(3IEKTPOHHBIN KOHCTPYKTOP) 00JIee MIOTHO B3aMMOACHCTBYIOIINX C OKpYXaromel pu3ndeckoi
Cpeoi, YeM CTaHJapTHBIE MEePCOHAIBHBIE KOMIIBIOTEPHI, KOTOPbIE (PAKTHYECKH HE BBIXOMAT 32
paMKH BUPTYaJIbHOCTH. OTO Iwiatdopma, mOpenHa3HayeHHas i «physical computing» ¢
OTKPBITBIM TPOTPAMMHBIM KOJIOM, IIOCTPOCHHAs Ha MPOCTOW TEYATHOM IUIaTe ¢ COBPEMEHHOU

CpEeIoi JIsl HAMMCAHUS IPOTPAMMHOTO 00ECTICYeHUSI.

Arduino npumeHsieTcs A CO3JaHUs AMEKTPOHHBIX YCTPOUCTB ¢ BO3MOXKHOCTBIO ITpHEMa
CUTHAJIOB OT pPa3MYHbIX IUGPOBBIX M aHAJIOTOBBIX JAaTYUKOB, KOTOPHIE MOTYT OBITh
MOJIKJIFOUCHBI K HEMY, W YIIPABJICHUS Pa3INIHBIMU HCIIOJIHUTEIBHBIMU yCTpoiicTBaMu. [IpoeKThI
YCTPOMCTB, OCHOBaHHBIE HA Arduino, MOTyT paboTaTh CAaMOCTOSTEIHLHO MU B3aHMOJCHCTBOBATh
C mporpaMMHBIM oOecrieueHrneM Ha kommbtotrepe (Hamp.: Flash, Processing, MaxMSP). [Tnatsr
MOTYT OBITh COOpaHbl IOJIb30BATENEM CaMOCTOSTENIBHO WM KyIjieHbl B cOope. Cpena
pa3paboOTKH TPOrpaMM C OTKPBITBIM HCXOIHBIM TEKCTOM JOCTYITHA I OECIIaTHOTO

CKauYuBaHUs.

S3pIk mporpammupoBanus Arduino sBisercs peanuzanueil Wiring, cxosxeit miathopMbl
it «physical computing», OCHOBaHHOW Ha MYJIBTHMEIHHHON Ccpeae MpOorpaMMHPOBAHUS

Processing.

CymiecTByeT MHOXXECTBO MMKPOKOHTPOJIJIEPOB M IUIATGOPM  JJIsl  OCYILECTBICHHS
«physical computing». Parallax Basic Stamp, Netmedia's BX-24, Phidgets, MIT's Handyboard u
MHOTHE JApYyrue MpeiaraloT CXO0Xylo (pyHKIHMOHAIBHOCTh. Bce 3Tu ycrpoiicTBa 0O0BEAUHSIOT
pa3po3HEHHYI0 HH(OpMAIMI0 O MPOrpaMMHMPOBAHMU U 3aKJIIOYAIOT €€ B MPOCTyI0 B
UCMOJIb30BaHUN cOOpKy. Arduino, B CBOIO ouepeab, TOXKE YIpOILIaeT Mpolecc pabdoThl ¢
MHUKPOKOHTPOJUIEPAMH, OJHAKO UMEET PSAJ MPEUMYLIECTB NEped APYTMMH yCTPOWCTBAMHU IS

npernojaBaresnieil, CTyIeHTOB U JIIOOUTeNeH:

Husxaa cmoumocme — mnatel Arduino OTHOCUTEIBHO JIEHIEBBI IO CPABHEHUIO C IPYTHUMHU
mwiarpopmamu. Camast Henoporasi Bepcus Moayias Arduino MoxkeT ObITh coOpaHa B py4yHYIo, a

HCKOTOPBIC OaXKE I'OTOBBIC MOAYJIN CTOAT MCHBIIIC 50 A0JIJIapOB.

Kpocc-nnamgpopmennocms — nmporpammuoe obecnedernne Arduino padoraer mo
OC Windows, Macintosh OSX wu Linux. BoJbIIMHCTBO MHUKPOKOHTPOJIIEPOB

orpannunBaetrcst OC Windows.


http://arduino.ru/Hardware
http://arduino.ru/Arduino_environment
http://arduino.ru/Reference

Ilpocmas u nouamuas cpeda npoepammuposanuss — cpeaa Arduino MoAXOIUT Kak st
HAYMHAIOIINX TIONb30BaTeNield, TaKk W JUIsl ONBITHBIX. Arduino OCHOBaHa Ha cpefe
nporpaMMupoBaHus Processing, 4yTo o4eHb yAOOHO JUIsl MpenojaBaTeNei , Tak Kak CTYJICHTHI

paboTaroniue ¢ JaHHOH cpeoit OyayT 3HaKOMBI B ¢ Arduino.

[IporpamMMHOe obecrnieueHHne € BO3MOXKHOCTBIO PACHIMPEHUS U OTKPBITBIM HCXOJHBIM
TekcToM — [IO Arduino BbImyckaeTcs Kak HMHCTPYMEHT, KOTOPBIH MOXET ObITh JONOJHEH
OMBITHBIMU TOJb30BATENAMU. SI3BIK MOXKET AONOJHATheA Onbinmorekamu C++. Ilonbs3oBareny,
JKEJIAIoIMe NMOHITh TEXHUYECKHE HIOAHCHI, MMEIOT BO3MOXKHOCTh NepeiTu Ha s3bIk AVR C Ha
KOTOpoM ocHOBaH C++. COOTBETCTBEHHO, UMEETCSl BO3MOKHOCTH JOOABUTH KOJ U3 cpenbl AVR-

C B nporpammy Arduino.

ArmnmapaTHble  CpeAcTBa € BO3MOXKHOCTBIO  PACHIMPEHHS] U OTKPBITHIMHU
IPUHLMINATIBHBIMU cXxeMaMu — MuKpokoHTpoiuiepsl ATMEGAS u ATMEGA168 sBustoTcs
ocHOBO#l Arduino. Cxembl MoJayJell BoilTyckatoTcs ¢ aunen3ueii Creative Commons, a 3HauuT,
OTIBITHBIC UHXKEHEPHI UMEIOT BO3MOXKHOCTh CO3/IaHUS COOCTBEHHBIX BEPCUN MOAYINEH, paciuupsis
U TOTONHSA uX. J{axke 0OBIYHBIE TTOJIE30BATEIN MOTYT Pa3padOTaTh ONMBITHBIC 00PA3IlbI C IEIBI0

9KOHOMMHU CPCACTB U IOHUMAHUA pa6OTBI.


http://arduino.ru/Arduino_environment
http://arduino.ru/Hardware

3akJIroueHue

B pesynbrare npojenanHoit paboThl OblIa MOKa3aHa BO3MOXKHOCTh CO3/IaHHsI
ABTOMATH3UPOBAHHOM CUCTEMbI CKAHUPOBAHMSI MECTHOCTH C TIOMOII[IO JIA3EPHOT'O JTalbHOMEpa

¢ HcIob30BanueM aajapbHoMepa Fluke u mmaTer ams paspaborku Arduino UNO.
K mocrouncTBaM pa3pabOTaHHON CHCTEMbI MOYKHO OTHECTH:

1. Ee nomHyro aBTOHOMHOCTH — BCE€ U3MEPEHHUSI IPOBOJISTCS B aBTOMAaTHYECKOM
pexuMe, orepaTop JUIIb JA€T CUTHAT O HEOOXOAMMOCTH Havajaa U3MepeHun
2. Kak cnencrBue, ciucrema He TpeOyeT Kakon-1100 KBaTH(pHUKAIMK OllepaTopa, KpoMe

Kak 6a3oBoe ymenue pabotsl B OC Windows.
Henocrarku cucremsr:

1. Cucrema naét qBYMEpHBIii IIOPTPET MECTHOCTH, JUTS PEIICHHUS ATON MPOOIEMBbI
HEOOXOANMO YCIIO)KHEHHE KOHCTPYKIIUH MAKeTa.

2. HeBo3M0OXHOCTE IMPUMCHCHUA BO BCTPpAaUBACMBIX CUCTEMAX — IJIA 3allyCKa
UCII0JIb30BaJICS HOYTOYK 1o ynpasienuem OC Windows, uro camo 1o cede
OJIOKHpPYET BO3MOKHOCTh IPHMECHEHUSI PEIICHHS KaK BCTpanBaeMoro. JIJist pemeHus
JaHHOM POOIEMbI HEOOXOIMMO HCIIONB30BaTh CIEHABHBIC alllapaTHbIE CPEICTBA,

takue kak NI Compact Rio, npuroaHsie [Uis BCTpauBaeMbIX PEIICHHUN.



Cnucok HCNnoJIb30BaHHBIX HCTOYHUKOB

1. DaexTpoHHBIH pecypc Www.arduiono.ru
2. Dnekrponusiii pecypc www.fluke.com

3. DIeKTpOHHBII pecypc WWW.ieee.org
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