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MHHHCTEPCTBO OBPA30BAHHA H HAYKH
Xafaposckoro kpas

(Mumobprayxs XaGapoackoro spas)
PACNIOPHKXEHHE
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O npuobperenun ofopysosanus, pAcXoaMEX Marepuaios, cpeacTs o0y4eHHs
H BOCNHTaHHA B PAMKAX PLaTHIalHH MEPONPHATHA MO COINaHHIo M (hyHKIHOHH-
POBaHHIO B 00IIE0OPaI0BATENBHEIX OPrAHHIALARX, PACHONOKEHHEIX B CeNbCROM
MECTHOCTM M MAILIX TOPOJAX, LUEHTPOB oOpaloBaHHA ecTecTBEHHOHAYYHOMN
H TeXHOMOIH1ecKOH HanpasneHHocredf "Touka pocta” B pﬂ]dlt&}{"%ﬂﬂpﬁﬂhﬂﬂrﬁ
ttpéoem "Cospemennad  Wwkoma” HAUHOHATLHOID NMpoeKTa Pa30BaHHE
B 2023 roay

Bo HCnoHeHHE pacnopm#eHns MHHHCTEPCTEA obpazosanus W HaykH Xaba-
poBckoro kpas ot 29 Hoabpa 2022 r. No 1429 " O peanusammy MEDONPHATHIE Mo
COZMAHHIO H DYHKUHOHHPOBaHHIO B 0DlleoOpasoRaTENBHEIX OpraHH3aliHAX, pac-
MONOHEHHBIX B CellbCkOH MECTHOCTH M MAIEIX MOpodax, HEHTPOB oGpa3oBamus
CCTECTBEHHO-HAYYHOH W TeXHONOrWveckol Hanpammennocredi "Touka pocTa”
B pamkax deaepateHoro npoexta "CoBpeMeHHAS IKOTA" HALMOHATEHOIO NpoeKTa
"O6pazosarue” B 2023 roay”, cornawesns Memay MunncTepersom npoceemesins
Poccuiickol ®eaepaunn 1 [MpasrTeascrsom XabapoBcKoro Kpas o npeiocTasie-
HHH cybcnami us denepansroro Glomkera Gomxery Xabaposckoro kpas Ha pea-
TH3ALHIO defepankroro npoekTa "CoBpeMernan mKona” HAHOHANLHOD MPOEKTA
"Obpazosanie” B paMKkax rocynapcTeeHHOMN nporpaMysl Poceniickoi @epepaimy
"PazsiTie obpazosanus” or 26 nexabps 2022 r, Mo 073-09-2023-529-

I. YTBepauTs npanaraemeie:

1) nepeuens ofopyaosanni, pacxomHsx MATEPHAIOE, CpencTE obydeHHs
H BOCNHTaHHE 1718 OCHALMEHUS OJHOTO LEHTPA eCTeCTREHHOHAYHHON H TeXHOMo-
rH4ecKoH HanpasnenHoctedi "Touka pocta” B 00ue00paloBaTENEHEX Opranm3a-
I[HAX, pacTionoienHelX B CEMBCKOH MECTHOCTH H MalBIX ropoiax Kpas, B 2023 ro-
my (nanee — Mudpactpykryprsiii nuct, Lentp "Touxa pocta”);

) nepevent ofmeofpaoBaTtensHEX OpranmIamHi — NOMYYaTened Kom-
MIEKTOR 0BOPYIORAHHA, PACXOJIHLIX MATEPHANOR, CPEOCTE ODYYEHUN M BOCIIHTA-
HHA L3 OCHAIICHHA ONHOIO ILEHTPA ECTECTBEHHOHAYYHOH M TeXHonorHeckoil
HanpasneHHOCTeR "Touka pocta” B ofimeofpasosaTensHsix OpTaHH3ALMAX, pac-
TMONGKEHHLIX B CeMbCKOR MECTHOCTH H ManbiX ropojax kpas, B 2023 roay (na-
nee — [lepeuens nomyuareneii).

2. ¥npasaenuio npasosoit paboTh # opraHMIanmuK TOCY AAPCTBEHHAIX 3aKYy-
HOK COBMECTHO ¢ YnpasneHHesm obilero o0pa3oBasiy OpraHH30BATE OCYILIECTRIE-
HHE 3aKyNOK 06OpYIOREHHA, PACKOMHEIX MaTepHANOH, CpeacTs obyHeHHA H BOC-
HHTAHHA ¢ yuaeToM nocrasky Kawaomy Llentpy "Touka pocta” cornacHo [Nepeusio
nonyqarench, HMHQpacTpyKTYpHOMY THCTY W TEXHHYECKHM XEPAKTEPHCTHRAM
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000pYIOBAHHE B COOTBETCTBHH C METOAHYECKHMH PEKOMEHIAIHAMM MunHCTEp-
cTBa npoceemenus Poccuitckoli Menepauun, pacnopskenneM MHHHcTepcTRa 06-
Pa30BAHHA H HAYKH kpad oT ¥ anpena 2015 r. "O6 opranusanum 3aKynok 108apos,
paboT, yCayr pis rocylapcTBeHHEIX HY# MHHHCTEDCTBA 0BpasoBaHMH M HayKu
Xabaposckoro wpas".

3. KowTpons 3a BEIMOAHEHHEM HACTOAIIETD PACTIOPAKEHHA BOINOKHTE HA 3a-
MECTHTENA MHHHCTPA,
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YTBEPAEH

PacnopiKeHHEM
MHHHCTEPCTBA
a30BaHHA H HayKH

APOBCKOrD Kpas

or gp" <A

INEPEHEHb

2022r. Mo #ETY

0DOpYAOBAHHH, PACXOIHBIX MATEPHAIIOR, CPEACTE 00YYEHHS H BOCTTHTAHMKS

AN OCHAIUCHHA 00HOTD HEHTPA ECTECTEBCHHOHAYYHO:

H TEXHOMOTHHEC KO

HanpasnennocTed "Tovka a" B 00meolpasoBaTeNbHLIX OpraHA3aHAX,

PACTIOIOHCHHEIX B CETBCKD

MECTHOCTH H MANKIX roponax kpas, 8 2023 rogy

Exi- | yomm. |
Ne | Haumeropanwe | KpaTkue npumepHiie TEXHHYECKHE HMua | oy
wn | obopynoeanus XAPAKTEPHCTHKH HIMe- | oo
PeHHR
| 2 3 4 5

4
1.1.1.

Hanmenosatne manpasnenns: "O6opytosanme ans ofmeolpasosareis-

HEIX OPraHHIaAnHNA, HE ABASIOIHXCE MATOKOMITICKTHRIMH "

Hammenosanne pasgena: "EcTecTseHHONaYIHAR HANPABICHHOCTE"

Lngppopas na-

obecrieuHBasT BHIDOIHEHHE S3KCTEPH-

GopaTopHs MO MEHTOB MO TeMaM Kypea hsaxi. Kom-
uzmke (yye- MIEKTAUHA: BecnpoROIHOH MYILTHAAT-

HHYEC KA )

YHE N0 QH3sHKe ¢ 6-10 BCTPOSHHBIMH
JaTuHKaMH: UnhpoBol NATYHK TeMne-
PaTypel ¢ AHAMA30HOM HWIMEPEHHA He
}'HEEEH ot -20 go 120 C; undposoi
NaTYHE abCOMKTHONO JARNEHHA C THA-
Na30HOM HIMEPEHHA He Y#Ke HeM oT
U mo 500 ITa: AaT4HK MarHHTHOTO NOJASA
C AHAMA30HOM HIMEPEHHS He yKe YeM
ot -80 mo B0 mMTn; aarauk Hanps#eHns
C JHANA30HAMH HIMEDEHHS HE YiKe YeM
oT =2 go +2B; ot -5 ao +5B; o1 -10 g0
+10B; ot -15 mo +15B; naTunk Toka He
y#xe uem oT -1 mgo +1A; naTyMK axcene-
POMETP C MOKAIATENAMH HE MEHES YeM:
+2 g; 4 S% £8 p. OrnensHsie ycTpoii-
crea; U ocuHLIorpad He MeHee
2 kaHana, +/-10 B. Axceccyaps: kabens
USB  coeiHMTeNbHEIH, nﬁmm
yeTpolicTeo ¢ kabexem miniUSB; USB
Anantep Bluetooth 4.1 Low Energy.
KDHBTP)TI'OE In8 MpPOBEISHHA 3Kche-
pumenTos. Kparkoe pykoBOOCTBO mno
3K araumd uwdposoit  nafoparo-
pHH. [lporpaMuHoe obecnevenne. Me-
TOAHYECKHE pexoMeHtaluy (40 pabor).
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1.12. Ilupporas na-

DopaTopHs no
XHMHH (yHeHH-
qecKkan )

1.1.3. Lndpopan na-

L

ATOPHA [0
DHOMOTHA
(vyeHHYECKan )

Hammine pyccKomselvHOro caita noi-
JASPAKKH, HATHYHE BHASOPOIHKOR

ofecneqnBaeT BeIONHEHHE TabopaTop-
HbIX paboT Mo XHMHH Ha YpOKax B OC-
HOBHOH IIKOME H MPOSKTHO-HCCAem0BaE-
TeNBCKOH [eATENBHOCTH  VYAIIMXCH.
Kommnnexraums: GecnpoBonHoR Myas-
THIATYHK [0 XMMHH ¢ 3-MA BCTpPOCH-
HLIMH daTdHkamMu; aarddk pH ¢ gmana-
30HOM HIMEpeHHA He yie yeM oT 0 go
14 pH; naTiHE 3MEKTPONPOBOIHMOCTH
C QHATNAI0HAMH HIMEPEHHSA HE ViKe JeM
oT 0 po 200 mxCw; o1 0 no 2000 umxCu:
ot 0 ao 20000 MxCwy; gaTank TeMmepa-
TYPHI C AI0HOM HIMEPEHHS HE Yie
yeM oT -20 10 +140 C; oTaensHRle ar-
YHEH: JaTY9HK ONTHYECKOH MIOTHOCTH
323 aM. Axceccyapsi: kabenn USB co-
CAMHHTENRHEIH, 3a 0e E oHCTBO
¢ kabenem miniUSB; US %T&p
Bluetooth 4.1 Low Energy. Kpatxoe py-
KOBOJCTBO MO SKCIUTYATALHH LEbpo-
soi naboparopun. HaGop naGopatop-
HOH ocHacTin. [lporpaMmuoe mne-
genHe. MetonuueckHe pexoMeHaluu
He mernee 40 pabor. Hanwume pyccko-
SIBIYHOTO CAHTA MOIEPAKH, HATHYHE
BHICOPOIHKDE

ofecnedHBacT BRINOTHEHHE NabopaTop-
HeIX pafloT Ha ypokax mo GHONMOrHH
B OCHOBHOH IIKOJE H NIPOeKTHO-HCCTe-
NOBATENBCKOH  JEATEBHOCTH  y4a-
xcs. Kommnexrauns: GecnpoBoiHo
MYNETHAATIME Mo Ouonorsm ¢ 3-mo
BCTPOCHHBIMH  JATYHKAMH, OaTYHK
BIAXHOCTH C IHANAI0HOM HIMEpEHHS
0 — 100%; paTuMx OCBEIIEHHOCTH
C AHAMAIOHOM HIMCPCHHA HE VHE 4eM
ot 0 no 180000 nx; garamk pH ¢ anana-
30HOM MIMEDEHHA He yaxe deM oT O jo
14 pH; maT4HK TeMnepaTypsl ¢ AWana-
30HOM HIMEPEHHA He yiKe 9eM oT -20 10
+140 C; naTIHK TeMIepaTypsl OKpy#Ka-
HOLIeH CPe/TEl ¢ THAMAI0HOM HIMEPEHHS
He yxe yem o1 -20 go +40 C. Akceccy-
aphbl: 38pAJHOE YCTPOHCTEO ¢ KaDenem
miniUSB; USB ‘Ananrep Bluetooth 4.1
Low Energy, Kpatkoe pyKOBOACTBO TIO
:m:cmﬁ':tauuu uMppoBoii  nabopato-
pHE dpoBas BHISOKAMEPA C MeTAT-
THYECKHM IWITATHBOM, pa’jpellledie He
meree 0.3 Mnukce. TMporpaymmuoe obec-
neyeHHe. MeToandeckHe pexomMeraa-
uHH He Menee 30 paGotr. Ynaxopxa.
Hanwgse pycckosseiMHOrO caita noa-
JAEPHEH, HATHYHE BHICOPOIHEOR

Hanmenopanue pasnena: "Komnsioteproe obopynosanue”
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La¥:
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3
M®Y (npwn- THn yerpoiicrea: Munr%ynmmuua:m— LT
Tep, _ ckawWep, Hoe ycrpoiicteo (M®MY). llseTHocts
KOIHP ) MeYaTH: YepHo-Denas; TexHOTOrHA ne-
4aTH: IeKTporpadHyeckas (nasepHas,
CBETOAMOIHAR ), POPMAT NeYaTH: He Me-
Hee A4, THN CKaHHPOBAHMA: TPOTAMK-
MNaHeTHEIR;, BOIMOMKHOCTE CKa-
HHPOBAHHA B GopMarax: He MeHee Ad,
C]‘-]}:IJSWE nogxmoverna: LAN, Wi-Fi,

[

Hoyroyx thopm-tarTop: Harr& K, pa3Mep OHaro- LT
HATH: He meHee |35, ﬂ}nﬁmnﬂi‘{ﬁspe-
wenHe sxkpasa: Full HD, Quad HITH
Ultra HD; ofimuii 06bemM ycTaHORIEH-
HOH_ONepaTHBHOH TMaMATH: He MeHee
B T'DaliT; Makcumaneuenil ofmmi noa-
JepaHBaeMbIi obbeM onepaTHBHOMN na-
MATH: He MeHee 16 ['GafitT; ofrem SSD
HakonuTens: e Meree 240 ['Gaiit; Hec-
npoBomHaA cesk: Wi-Fi. Konusecrso
BECTPOSHHBIX B Kopnyc nopros USB: #e
MeHee 2, H3I KOTOpPBIX He MeHee
| nomeno OuiTe USB BepcHH He Hiwe
3.0. Paspemenne paG-xamepsl, Mmk-
EE?}JI’: He Menee 0.3: Berpoennnii MHI{&

OMOH;  KnapHa € PpacKnagko
# MEIEEHFOBHDﬁwIEIEEBHm QOWERTY/
Bllll\-’ . ITlopnepwra cTaHaapTos
GecnposogHol ceazn: 802.11a/b/c/n/ac:
NPOH3IBOIHTENEHOCTE MpOLECCOpa
(3nauenre noxazatens "CPU Mark” no
Tecty “"Laptop & Portable CPU
Perfomance”  http://www.cpubenchm
ark.net/laptop.html): e wMemes 5000
EAHHMI],  HANHYHME  MaHHIYIATOpa
MBIIIE B KOMIUICKTE: A4. YCTaHORIEH-
Has ONepalHOHHAA CHCTEMA C rpaduse-
CEMM [IOJL30BATENRCKHM HHTepded-
COM, CBEJEHHSE O KOTODOM BKTHI4EHKI
B ENHHBIH peecTp POCCHHCKHX Mpo-
rpaMM  JI0A 3NEKTPOHHBIX BEIYHCIIH-
TEABHBIX MAITHH M 0a3 JaHHBIX; yCTa-
HOBJIEHHBIA MAaKeT HCHOTO  Mpo-
rpaMmuore obecriedeHMs, COBMECTH-
MOTO ¢ YCTAHOBIEHHOH onepanmoHHoMH
CHCTEMOH, CHEJEHHA O KOTOPOM BETHO-
HYEHBl B €JHHBIH PEECTp PUCCHHACKHX
MPOTPAMM JTA 3EKTPOHHBIX BEIYHCITH-
TeNIBHBIX MAWHH H 083 JTaHHkIX

Hanmenosanue pasgena: "JlonoannTensHoe obopynosanne”

OGpasosatens- obpazoparenkibiii Hafop nomen BBt 1T
HBIH HABOp AN% npenHasHauYeH 418 M3YYEHHA poboTD-
HIYYEHHA MHO- TEXHWYESCKHX TEeXHOJOTHE, OCHOB WH-
rOKOMIIOHEHT-  (OPMATHOHHEIX TEXHOMOTHA B TexHO-
HBIX poboTo- fOrMi NpOMBILIEHHOR ABTOMATH3A-
TEXHHYECKHX
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CHCTEM H Ma- LHH, 3 TalKe TEXHONOTHH HNpOTOTHIH-

HHNYNAIHOH-

HbIX

ECIE&HHH H AIIHTHEHOTO NPOHIBOACTES.
COCTAB H AOMEHE BXOIHTH
KOMIUTEKTYIOWME H YCTpoHcTEa, obna-
IAIOIHE HﬂHcTE}T;TH'BHGH, aAnnapaTHoH
H MPOTPAMMHOH COBMECTHMOCThIO
¢ apyroM. 1) Komnnext koHeTpykTHB-
HBIX JIEMEHTOB W3 METATA H TLIACTHKA
And cOoprH MogeneHd MaHWMYTALIHOH-
HBIX poém:s C YTIOBOH KMHEMATHKOH,
MIOCKOTMAPANIeTbHON  KHHEMATHKOM,
Delta-gunematuroii, 2) HMatemnexty-
AJBHLIH CEPROMOIYIIE ¢ HHTETPHPOBAH-
HOH CHCTEMOH YTPaRTEHHA — HE MeHee
7 wt. CepsoMoayne Zo/LEeH 0bJagaTs
HHTETPHPOBAHHOR CHCTEMOH yhpasne-
HHA, obecneunsaromed ATHYIO
CEA3E WIH KOHTPOJIL NapaMeTpoB — 0o~
NOMEHHE BANA, CKOPOCTH BpallleHHA,
Harpyska OpHeozd, a Takke obecnegm-
BAIOLIEH BOIMOMHOCTE NOCIEN0BATE b~
HOT'O MOAKTIOMEHHA ApYT C© ApYTroM
H YNIPABJIEHHA CEPBOMOIVIAMHE 10 Mo-
CNENOBATENbHOMY NOJYIAYILIEKCHO
BCHHXPOHHO? EHTEptIIgﬂE}T. 3) Pc-ﬁlg
TOTEXHHYECKHH KOHTpOLIep, npen-
CTABIARO LM cobo MOAYIBHOE
YCTPOHCTBO, BRIIOYAKOIIEE B CEOA oJ1-
HOMNATHEIA MHKPOKOMIOLIOTED 118 BEI-
MOTHEHHA CHOMHEI BEIMHCIHTEIEHEIX
onepausé, nepudiepuiiHei  KoHTpOT-
nep [OI8  YNpARTEHHA  BHELIHHMH
YCTPOHCTBAMH H TMIaTy paciiMpeHns
ansg TOMETIOYeHHE BHEIIHIX
yerpodcTe. Monyne poboToTexnnye-
CKOIM0 KOHTPOJIEPa A0/DKHEL O0NAnars
OAHOBPEMEHHOH KOHCTPYKTHBHOH, an-
NAPATHOH H MpOIpaMMHON COBMECTH-
MOCTBIO OpyT ¢ Opyrom. PoboToTexnu-
HECKMH KOHTPOJUIED NOJDKeH YOOBIe-
TBOPATH TEXHHYECKHM XapAKTEpPHCTH-
KEM: KOJ-BO S1€p BCTPOEHHOIO MHEDO-
KOMIBIOTEPA — He MeHee 4, TakToBas
YacToTa — He Menee 12 ITmu,
obeem Dé# — He MeHee 512 M6, HATH-
4He HHT:& ficos — SPI, 12C, 1-wire
ITL, U WM, uudpossie — me
MeHee | 6 T, H AHATOTOBBIE TOPTh — He
MeHee 8 IOT. AN NOOKTOYEHHS BHEI-
HHX YCTPOHCTB, BCTPOGHHRIH MK
oH, & Taxxe WiFi umn Bluetooth n.%n
KOMMYHHKALHH CO BHELIHHMH 0ii-
creamu. PoboToTexrnueckui KEET‘I'EQJI-
JNep nommeH obecneyHBATE BOIMOMN-
HOCTE MpOTpaMM BAHHA C NOMOLIEH
cpencts g3mkos C/C++, Python u cao-

JHO  pPacnpoCTPaHAEMOR  cpejsl
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Arduino TDE, a TaKe yNpasienna Mo-
TenaMH XHHYECKHX CHCTEM

¢ noMomkio cpeas ROS. 4) [Nporpam-
MHPYEMLIA KOHTPOILIEp — HE MeHee
| wr. [IporpasmmupyeMslii KoHTpOIEp
AOITHKEH NPEJCTABIATE cobol BRIMHCIH-
TeNBHEIH MOAYNb, O61amalomuM Hd-
POBBIMH TIOPTAMH — HE MeHee 8 T,
H BHATOTOBRIMH MOPTAMH — HE MEHee
16 wr., HeTepdeiicamr UART, 12C,
SPI, TIL, a Taxme momynem Gecripo:
BOOHOH cBA3H Thna Bluetooth wnm WiFi
AnS CO3JAHHA aNnapaTHO-MporpamMm-
HRIX pemeHHit ©  "ymusx/cMapt”
- ]:f'-‘:‘l‘pnﬁ{:'rs oA Jl GoTkn peinenHi
"HuTepHer semeit”. ?;TLIIE‘IEPHEIIIHPE-
HHA MPOTPaMMHPYEMOrD KOHTPOLICpa
— He Menee | wr. [Inata pacumpenns
A0MKHA obecnevMBaTh BOIMOKHOCTE
MOJKNHYEHHA YHHBEPCATLHOMD BRITHC-
JHTENEHONO MOAYIA K CETH mocpen-
cTBoM uHTepheiica Ethermnet. TTnara
PAcUIHpEHHA OOM&HA obnajate mop-
TaMH BBOLA — BRIBOIA LA DOJKITIOYE-
HHA  UHOPOBBIX ©W  AHAJOTNOBRIX
c'ganﬂm - He MeHee 40 wWT., HHTEp-
%e ¢ SPl ¥ BOIMOKHOCTRE) NOJKTIOYE-
HHA BHEIIHeH kapThl maMATH. 6) Mo-
Aylk TEXHHYECKOrD 3pEHH, NpeacTas-
NAKIIKA coboll yerpoficteo Ha Oase
BEMHCIHTENEHOTO MHKPOKOHTPOAIEpA
H HHTETPHpOBaHHOR KaMepsl, obecre-
YHBAIOIIEE PpAacroIHaBAHHE [IpoCTedi-
Hx #300pakeHH Ha MoTyIe 3a cuer
COBCTEEHHBIX BRIYMCTHTENBHEIX BO3-
MOMHOCTEH — He Menee | wT. Moayns
TEXHHYECKOTO 3PEHHA J0KEH obecne-
HHEATE BOIMOWKHOCTE KOMMYHHKALHH
C AHATOTHYHBIMH MOJYISMH TOCpe-
CTBOM LWHHEI Ha 0ase MOCTAENOBATENE-
HOro uHTepdeiica ¢ Uenwo JannHed-
IIeH NepeadH pesyIsTaTos HIMepeHHil
TPYNIIE MOZYIEH HA YIIPABNAOUIES BEI-
YHCITHTENBHOE YCTPOMHCTBO, NOJKTIO-
YeHHOE K JaHHOH mwHe. Mogyvne Tex-
HHYECKOTD 3PEHHA JO0/nKeH obecreuyn-
BATE  BOIMOXKHOCTE  OCYILECTBIATE
HACTPOHKY MOZYIS TEXHHYECKOrD 3pe-
HHSA — HACTPOMHKY IKCITOINIEH, DanaHca
Benoro, MBETOPA3HOCTHEIX COCTARINIO-
AX, [IOmATH obHapyxHBaeMol ob-
NACTH H300paKEeHHS, OKPYTI0CTH ofina-
pysuBaemoli obnactn wio0paxenus,
nojowenHe ofHapyAHBAEMBIX obHTa-
cTed OTHOCHTEABHO apyr Opyra. Mo-
OVik TEXHHYSCKOr D IPEeHHA JOTaeH

ECTIEYHBATh BOIMOMHOCTE
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HACTPOHKH Ha U-.IIJ-]D?:P'BME-‘HH-T}E obHapy-
wenne He Medee |0 paamuuHLIX O7H-
HOYHLIX 00LEKTOB B cexTope obiopa,
aubo He MeHee 5 cocTaBHBIX OOBEKTOR,
COCTOAIIHX B3 He MeHee 3 paiHvHkIX
rpapu9eckHx NpAMATHBOB. Momyns
TEXHHYECKOTO 3peHHA JoikeH obna-
JIaTh BCTPOCHHBIMH HHTE camMu —
USB, UART, 1-wire TTL, 12C, SP1 an
KOMMYHHKAITHH CO BHELHHMH IT0IKIH-
4aeMBIMH YCTpOHCTBaMH. 7) B cocrtas
Habopa NOTHHBI BXOIHTE UH(POBKIE
HHPOPMALHOHHO-CEHCOPHRIE  MOJYITH,
MpencTaBnAomme cobod  yeTpofcTsa
Ha Ga3e NpoTpaMMHPYEMOr0 KOHTPOI-
Jlepa M HIMEPHTENRHOIO 3/IEMEHTA.
Latpposoil Moayne aomaxeH oblanars
BCTPOEHHEIM MHEPOKOHTPOLIEPOM
(TakToBaR YacTOTa — He Menee 16 MI,
ITHHA JaHHEX — He MeHee § Kbailfr), un-
TepdelicaMi ANA  NOAKTIOYEHHS
K BHEMIHHM VCTpOHCTBAM: IH(MPOBIE
H AHATOTOBRIE IO . l-wire TTL,
pasbem THna RJ. ﬂ;ﬁi}pumﬂ MOJYTIE
JomkeH ofecnedyHpaTh BOIMOKHOCTE
KOMMYHHEALIHH ¢ SHATOTHYHBIMH MO-
OynAMH NOCPEJCTBOM [UHHE Ha Daze
NoC/Ie 0BaTeNbHOr0 HHTepdeiica ¢ me-
JIBK) JankHeHIned nepefavu pesyasTa-
TOB HIMEPEHWH TPYNNsl MOIyned Ha
YIIpaBIAIoMmes BEITHCAHTENBHOE
YCTPOHCTEO, MOOKMIOYEHHOS K JaHHOM
wnne. B cocras naGopa aomkHO BxO-
AHTE: UHOPOBOH MOOYJAR TaKTOBOMH
KHONKH — HE MeHee 3 WT., uHdpoBoi
MOJYNE CBETONHONA — HE MéHee 3 [IT.,
UHQPOBOHR MOJYAE KOHLEBOTO MPEphI-
BATENA — He MeHee 3 WT., UHGpPOBOM
MOOYIE JATHHKA NBSTA — HE MeHee |
wr., uHpposoi mogyas RGB ceetomn-
01a — He MeHee | mr. &) B cocras
HaGopa NOMKHBI BXONMTE SNEMEHTEI
A1 COOPKH BAKYYMHOTO 3aXBaTa: BaKy-
yMHAR NpHcocka — He MeHee | mm.,
IMMEKTPOMATHHTHEIH KJaNaH — He MeHee
| wr., PaKyyMHLIE Hacoc — He MeHee
I wr. 9) B cocras nabopa qomxeH sxo-
AHTH yuebDHBIET KOMMIeKT, BEIHOUYAN0-
Wi B ceda yyeDHOE mocoGue, HaBop
GubaHOTER TpeXMepHRIX 3I1eMEHTOR
Ins NPOTOTHNHPOBAHHA MOJenel Ma-
HHIYNALUHOHHEY _ poboTOB, a Takwe
nporpaMMHoe ofecneuenne s Diiﬁ-
ki ¢ Habopou. [IporpamMuEce obec-
MeYeHHe 1OLKHO CMEeYHBATE Tpex-
MEPHYI0 BHIYATHIALHIG MOLETH MaHH-
MyJAUHCHHOTO pobota (¢ yrnosof,
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1.3.2.

Yernipexoce-
BOH  yueOHBIA
oboT- MAaHH-
MyAATOP € MO-
Iy NBHEIMH
CMEHHEIMH
HaCATKAMH

NJOCKOMAPAICcbHOR H _AeNsTa-KHHE-
MaTHKOH) B nponecce pabors, obecne-
qHBATh IOCTPOEHHE NPOCTPAHCTBEHHOH
TPaCKTOPHN JBHKEHHS HCTIOMHHTENb-
HOTO MEXSHHIMA MAHHMYISLHOHHOTO

4, BOIMOWHOCTH 3alaHMs [ocne-
NOBATENEHOCTH TOYEK JUIA MPOXOHKAES-
HHA YePe3 HUX HCMOTHHTETBHOTO MeXa-
HHIME MAHMITYIAHOHHOTO pobOTA.
[porpamMmice “obecnedeHne JOJKHO
YHKIHOHAPOBATE, KAK B OTIENBHOCTH
B BHje cpefibl MOJeIHpOBaHHS, TaK H B
pekMMe MOHHTOPHHTA B peAlbHOM Bpe-
MeHH MPH NOIKTIOYeHHH MOJTETH MaHH-
MyJSTOpa MOCPEACTBOM OTEXHH-
qeckoro KOHTPOLICPA. rpaMMHOE
pbecregeste OOMEHO ODECTEYHBATE
BOAMOKHOCTE MOCTpOSHHE TpadHKoB,
3aJAHHBIX H TeKyIHX 06001eHHbIX KO-
OPAMHAT MaHWITYIALHOHHOTO P
rpathHKOB IHAYEHIH CKOPOCTEH M YCKO-
pEeHHA, HKOB PacqHeTHBIX IHAYEHHH
narpyski. [Iporpamsuoe obecnedeHHe
NOMAKHO MO3BOJIATE 3AJABATE NOCHENo-
PATE/LHOCTE NEPEIBHKEHHA MAHHITY-
AATOpa NocpelcTBOM Hafopa KoMaHn
B Gnouxo-rpadmueckoM uuTephefice.
VueOHOe MOCODHE JNOMKHO COOEPHKATh
MaTepHansl Mo pa3jpaboTie Tpexmep-
HEIX Mogenell mobunsHEX poBoTos,
MAHHTTYALHOHHER PODOTOB ¢ pasaud-
HEIMH THTAMH KHHEMATHEH (YrIoBam
KHHEMATHKY,  [NOCKO-TApanielbHAR
KHHEMATHEA, AensTa-KHHEMATHEA,
SCARA uIH peRIYaMKHAA KHHEMAaTHEA,
naatdopma CTIOapTa H T.01.), HHCTPYK-
LMK TI0 POEKTHPOBAHKIO POBOTOB, HH-
CTPYKLHMH B METOIHKH OCYIIECTRACHHN
WIDKEHEPHBIX PAcYETOB MpH MPOCKTH-
POBAHMH (pAcHeThl HATPY3IKH H MOMEH-
TOB, pACYET MOIIHOCTH MPHBOIOB, pac-
4eT MapaMeTpoB KMHEMATHEH M T.IL),
MHCTPYKLUMH N0 paspaboTke CHCTEM
ympasiieHds W NporpaMMeore obecne-
YeHHs 00 yipaiesns poboTaMH, WH-
CTPYKIIMHM W METOLHEM N0 paspaboTie
CHCTEM YNPABNEHHA ¢ WIeMEHTAMH HC-
KYCCTBEHHOrD HHTENIEKTa W MAIIHH-
HOTO ODYy4eHHA

yuelHbil poboT-MaHRMyIATOP Tpe1Ha-
IHAYeH IR OCBOSHHA O0VYAOMIHMMCS
ocHoB po0OTOTEXHHEM, A4 [OAro-
TOBKH O0DYHAONIMXCE K BHEIPEHHIO
H NOCIEIYIeMy HCNnoAB30BaHHK po-
foToB B POMBILILTEHHOM TIPOH3IBOI-
cre. KonuuecTso oceil pofoTa MaHH-
MyIATOpa — 9eTrIpe. [lepemennenne He-
CTpYMENTA B NPOCTPAHCTEE MO TPEM
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OCAM JACTTKHO yﬂpa.n.rmw:n HIATOBBIMHE
OeHraTensmy. Hanpswenwe nuTanms
IIAroBLIX ABWTaTened He Gonee 12 B.
Cepmoaswratens Herseproff ocH gon-
#eH oDecneYHBaTh MOBOPOT MHCTPY-
MEHTA. ¥Ton NoBOPOTa MAaHHIMYAATOpPA
Ha OCHOBAHHH BOKDPYI BEPTHKAILHOH
ocn He meree 180 rpagycos. [Ins onpe-
JefeHHA NOMOKEeHHA MaHHMYIATOpa
IpH M[NOBOPOTE BOKPYD BEPTHEATLHOH
OCH JOMKEH HCMOMBIOBATECA FHKOACP.
¥Yroa noBopoTa 3a1Hero nie4a MAHHITY-
aaTopa He MeHee 90 rpamycos. Yron
NOBOPOTA MEPEIHEro Mneda MaHHmyns-
Topa He MeHee 100 rpamycos. s
ONpeJcTiEHHA  MMONOMEeHHN  3aJHero
H [epeiHero ey MaHHITYNaTopa qom-
HEH MCNONLIOBATECA THPOCKON. Yrom
MOBOPOTA M0 HYETBEPTOH OCH HE MeHee
80 rpaaycos. JonxHa GRITE BOIMOM-
HOCTE OCHAIIEHWN CMEHHEIMH Hacal-
KaMH (HanpHMep, Nep#aTens KapaH-
Jdamia MiH  QuioMacTepa, NpPHUCOCKa
C CEPBOJBHIATE/EM, MCXaHHYECKOE 3a-
XBATHOE YCTPOHCTBO C CEpBOABMraTe-
JeM, YCTpolicTBO OnA nazepHo H-
POBKH HIH YcrpoHcreo ama 3D-me-
4aTH). MunHManeHas KoMIUIeKTAIIHA
CMCHHBIMH HAcaJKaMH: [MHeBMAaTHYe-
CKHH 3aXBaT (MPHCOCKA), Mexamuye-
CKHMil 3aXBar, HACAOKE NepKaTeNhL and
KapaHjama/maprepa/pydks, Hacagka
MEPEXOAHHE 178 KPEMTeHHA COBMECTH-
MBEIX KOHCTPYKTHEHLIX JSTANSH H KOH-
CTPYKLHH, HAacalka nasepHOH TIpaB-
Egmm Hacagka 3D-negwatw (maa pa-

Thl ¢ mmacTHEOM PLA ¢ nuametpom
HHTH 1,75 mm). Jomsen BuiTh ocHames
CEPBOIIPHBOIOM AN MHEBMATHYECKOTD
H MEXAHWYECKOTD 2aXBATOR, 0becrneyH-
BAKOIIHM EPalleHHe 3aXBAYCHHOMD 00h-
EKTa BO BpeMA MEPEMEMIEHHN, NOBOPOT
nepeMeilaeMoro o0seKTa BOKPYT Bep-
THKaneHoH ock. Jlnm obecrnewenns
(hYHEIIHOHHPOBAHHUA MHEBMATHYECKOMD
3aXBATA JOIKEH ObITh OCHAIEH BCTPO-
EHHOH B Kﬂpl’E’C MEHHIYIATOpa NOM-
noi. JomiHa OBITE BOIMOKHOCTE MOA-
EIHOYeHHA AONOMHHTENEHEIX
YCTPOHCTE (HaNpHMep, TpPaHCTopIepa,
peibCa AnA  MepeMemedHs  poboTa.
MyJAeTa YOPARTEHHA THNA KOHCTHE,
KAMEpE MAIIHHHOIO 3PeHHN, ONTHYe-
CKOIM? [OaTHHEa, Moiyna OGecoposoa-
Horo pmocryna). P MAHHITYIATOP
non#eH ODECTIEYHBATE INepeMellleHNe
HacaAKH B MPOCTPAHCTBE, AKTHBALMIO
HACcAOKM, BOIMOMHOCTE NOJYHEHHS
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1.3.3,

DGpazosatens-
HEH Habop mo
MEXaHHKe, Me-
XaTPOHHKE

H pobotoTex-
HHEE

CHTHANOB OT KAMCPEl H JaT9HKOB, BO3-
MOKHOCTE ygpmemm OMOIHHTE b~
HbIMH ycTpodcTBaMHi. Marepuan kop-
myca — amoMHHHA. [Inamerp paGoyed
30HEI (0€3 yuera HaBECHOTO HHCTpY-
MEHTAZ H HEeTBepTOH OCH) He MeHee
350 wmm. Hutepdeiic nomxmouenns
— USB. JlomaeH HMeTh BOZMOMHOCTE
ABTOHOMHOH paboThl M EBHEIIHEro
VIIpARTEHHKA. BHEIIIHETO YNpagie-
HMA  JomkeH ObTh  MpemycMoTpeH
MyAsT, MOJKMOvacMui K poDoTy mo
uetooth, ¥npasnaromui KOHTPOIN

aon#eH ObTE COBMECTHM CO Cpeno
Arduino. VYnpasamomuii koHTponiep
COBMECTHM CO CPeIoH MporpaMMHpOBa-
HiA Scratch v 83kKOM TPOMPaMMHBpOEa-
Hua C. Jlomxen ofecnevHBaTh NosopoT
IO NEPBEIM TPEM OCAM B 38/1a8HHEIH YTON
H HA JAJaHHBIH YTOJ, MOBOPOT No HeT-
BEPTOH OCH HA 3aJ8HHEIH YTOA, ABH®Ee-
HHE B koopauHatel X, Y, Z, nepeMeme-
HHE HA 3a1aHHOe FEET'DHI-LHE no Koop-
AnHaram X, Y, Z, nepemady JaHHBIX
0 TEKYLIEM MONOKEHHH YIIOR, Nepe-
JAaq9y DAHHEIX O TEKYIIHX KOOpIHHATAX
HHCTpyMeHTa. JIoDkeH MOANepHHBATE
MEPEMEIICHHE B NEKAPTOBBIX KOOPIH-
HATaxX H ¥TJax noBopora ocel, ¢ 3a1aH-
HOH CKODOCTBIO H YCKOpeHHeM, THIEI
MEPEMEILEHHHA B NEKAPTOBBIX KOOPIM-
HATax: IBHAEHHE M0 TPASKTOPHH, 1BH-
HEHHE N0 NPAMOH MeRIy ABYMS TOY-
KaMH, [CPenpLIrHBAHHE W3 TOYKH
M TOYKY (nepemoc obbexta). Kopmyc
O0MKEeH OBITh B 3AIMIIEHHOM HCMOTHE-
HHe (Knacca He e [P20)

Habop nomken 6bITe NpeHasHaYeH 1A
npoBefeHns Y4eOHLIX 3aHATHA No AIy-
HEHHK) OCHOB MEXATPOHHKH H poloTo-
TEXHHKH, MPAKTHYECKOTD NMPHMEHEHHS
BA30BLIX  HIEMEHTOR  3MIEKTPOHHKH
H CXEMOTEXHHEH, A Tak#e Haubolgee
pacnpocTpaneHHoH anementHOH Gaim
H OCHOBHEIX TEXHHYECKHX pelIeHHI,
NPHMEHAEMEIX MPH [POSKTHPOBAHHM
H MPOTOTHIHPOBAHHY PAaITHYHBIX MH-
ACHEPHLIX, KHOEPHETHYECKHX H BCTpa-
HBAEMBIX cucTeM. B coctas maGopa
OOGKHEL  BXOAHTH  KOMILTEKTYHOILHE
H YCTpoHCTHa, ofaanaroiHe KOHCTPYE-
THBHOM, snexTpHuecko, annapaTHoii
H MPOTPAMMHOH COBMECTHMOCTRIO OPYT
¢ apyrom. B cocras HaBopa nommeH
BXOHTE KOMIUJIEKT KOHCTPYKTHBHELX
WIEMEHTOB H3 MeTanna 118 cOopKkn Ma-
KETA  MaHHOyIAUHOHHOrCO  poboTa

10
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H KOMILUIEKT META/LTHIECKHX KOHCTPYK-
THBHBIX 3IEMEHTOR 1718 cDOpKH MakeTa
mMoOHABHOTO pofora. B coctas HaGopa
JOTKHE! BXOIHTE IPHBOOE PA3THYHOTD
THIIA: MOTOPEI C HHTETPHPOBAHHBIM HITH
BHELIHHM [ATYHKOM MONOXKEHHA — HE
meHee 2 wWr., cepsonpusoa DOABMOH
— He MeHee 4 IT., CEpBONPHBOA MaTLIH
— He MeHee 2 [T., MPHBOI ¢ BO3SMOMKHO-
CThIO YIPAENEHHA B [HATOBOM pPEHHME
—~ He meHee 2 mr. B cocras maBopa
AQDKHBI BXOOHTE IEMEHTE JANA
cOOPKH BAKYYMHOI'O 3aXBaTa: BaKyyM-
Haf NMpHcocKa — He MeHee | T, anek-
TPOMATHHTHEIH KIANAH — HE MeHee
| IIT., BAKYYMHEIH HACOC — HE MCHee
| wr. B cocrap Habopa J0DKHA BXO-
AMTE 3EMEHTHAN 0a3a A1 NpOTOTHITH-
POBAHHA: rIaTa Jig DecnaedHoro npo-
TOTHIHPOBAHHA, KOMIUIEKT TMPOBOAOE
PA3THYHOTO THNA H JUTHHA], KOMILISKT
PeIHCTOPOE, KOMIUIEKT CBETONHOOOB,
CEMHCETMeHTHRIH MHAMKATOP, TUCILIeH
AKX -THNA, EHONKH — HEe MeHee 5 [T,
NOTEHIHOMETPLI — HE MeéHee 3 1IT., HH-
tipaxpacHeIi JaTHHK — He MeHee 3 T,

NLTPasBYKOBOH JAaTYHK — He MeHee

LIT., JaTYHK TEMNEPATYPbI — HE MeHEee
| mT., JaTHHK OCBEMIEHHOCTH — He Me-
Hee | mT., Mogyne Bluetooth — ne me-
Hee | wr., mogyne HK-npueManka — e
smeHee | wr, mogyne HK-nepegatunka
B BHIE KHOMOYHOrO MYJILTA YIpaBne-
HHA — | T, aKKYMYJIATOp — HE MEHee
| 10T, 3apAAHOE YCTROHCTRO — HE MEHee
| mT. B cocras waBopa momsen Bxo-
OUTE MYNETHAATYHE [O04 HIMEPEHHA
TEMIIEPATY Db M BIAKHOCTH OKpPYRKAK-
mef cpeasl — He Menee | mT. MynsTi-
OATYHE O0NKeH 00NagaTe BCTPOEHHEM
MHKPOKOHTPONIEPOM  (TEKTOBAS 4a-
CTOTA — He Meree 16 Mo, mmHa j1au-
HEIX — He MeHee 8 KGafiT), narepdeii-
CAMM JII8 MOAKMHOYEHUS K BHEIIHHM
YCTpOHCTREM: OHQPOBEIE W AHATOTO-
Bble NOpTEL |-wire TTL, passem TuHma
R]. B cocras wabopa JoN#eH BXOIHTE
KOMILIEKT YHHBEPCANBHEIX BEIYHCTH-
TENBHEIX MOLYIEH, NpelcTARNAOIINK
cobok Ga30By10 MIATY, IIATY paciuHpe-
HHE 18 CETEBOTO BIAMMOIEHCTBHS
H MOnary OOOKTHMEHHA  CHIOBOH
Harpysxkd. Bxomsupgie 8  xoMmmuext
YCTPOHCTRAa TOMEHE obNanars onHO-
BpPEMEHHOH KOHCTPYKTHEHOM, 3NeKTpH-
HeCKOH, anmapatHol H IpOrpaMMHON
COBMECTHMOCTRIO IpYT C ApyroMm. baso-
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Bad N7aTa YHHBEPCANEHOIO BBIYHCIH-
TENBHOTD MOIYNA NOMAHA NpejIcTaB-
n8Te CODOR MpOTpaMMHpPYEMBIR KOH-
Tponnep B cpede Arduino [DE wiu ana-
JOTHYHBIX CBOGOIHO pacOpoOCTpaHse-
MEIX cpenax paspabotkm. Bazomas
MNaTa NoN¥Ha o0NadaTh BCTPOSHHBIMH
H 5 HcaMm  ana nﬂﬂmﬁnunﬂ:ﬂm
IHPOBRX H AHANOTOBEIX CTB,
BC %{éﬁnw-m m{TEpltlEEEa}:rMEir:pn LUSB,
UART, 1I2C, SPI,  l-wire TTL,
Bluetooth, WiFi, Ilnata pacumpesss
paomkHa obecnevHBaTe BOIMOKHOCTD
NOAKTOMEHHA YHHBEPCANBHOID BRIMHC-
JMHTENBHOrO MOOVIA K CeTH nocpen-
CTBOM HH ca Ethernet, [Inara
pacliHpenus Iom&Ha obnazats mop-
TaMH BBOJ2-BRIBOJA AMIA MOAKIIOYEHHA
UHPPOBLIX H_SHATOTOBRIX YCTPOHCTE,
uHTepheiic SPl H BOIMOKHOCTRIO NOJT-
KIHHCHHA BHEMIHEH KapThl NAMSTH,
[nata paclmpeHns A8 NOIKITHOYEHHS
CH/IOBOH HEIrpy3KH JOMXHa obecmedn-
BaTh BOIMOMHOCTE [IPAMOrO MOIKIHO-
HCHHA BHEIIHEH CHIOBOH Harpyskm,
a Takae pEW}’EMﬂH H 3KH mo-
CPENcTEOM HHTEpdeiica. B co-
cTap Habopa JonKeH BXOMHTE POrpaM-
MHpYEMBIH KOHTpOULIED, o0ecreyHBakD-
BOIMOKHOCTE OCYIIECTRIATE pai-
paboTky npﬂrpammﬁi;um Koja, ]!Cém.lm-
A HHCT}:EHE cpen_paspaboTky
?rduinu E 1 Mon uuﬂi IZFS HPIIBHI::DB
f_rlpurpammpﬁnmum \C++, JavaScript,
POTPaMMHpPYEMBIH KOHTPOIED OOJ-
el 0DIATATE NOPTAMH /IS MOIKTHYE-
HHA  OHQPOBRIX W  AHATOTOBEIX
YCTPOHCTB, BCTPOSHHBIME NPOTPEMMH-
PYEMBEIMH KHONKAMHE H ATeKTROMEXaHK-
HECKHMH MOJYIAMH I8 OpraHH3aluH
CHCTEMBI PYYHOI'O YIPABNEHHA, BCTPO-
EHHEIMH [POrPAMMHPYEMBIMH CBETO-
AHONAMH 1A HHAHKALHH pabodero pe-

HMMA, HHBIMH HHTEpdeRcaME
LUSB. [ISAETT [2C, SPL, lrﬂﬁ TTL,

ISP, Ethernet, Bluetooth, WiFi. B co-
cTaB Haflopa JOmM#eH BXOAHTE MOIYIE
TEXHHYECKOr0 3pPEHHA, MpelICTABIA-
M cobol BEIYMCTHTENBHOE YCTPO#-
CTBO CO BCTPOEHHBEIM MHKPOIPOLECCO-
POM (KON-BO S0ep — He MeHee 4 wT., ya-
CTOTa Aapa He Memee 1.2 [T, obbem
O3Y — ue menee 512 MO, obnem BeTpo-
eHHOH namaTH — He MeHee B[G), uuTe-
IPHPOBAHHOA KaMepol (MakcHMansHOe
paspeliense BHISONOTOKA, Nepegasae-
Moo no HHTeppedicy UISB — He menee
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Lo%:x 1944 el ] H ONTHYECKOH CHCTE-
Moil. Monyns TexHHYeCKOro IpeHws
JOM#EeH Jn%na.uan COBMECTHMOCTEIO
€ PamIHYHBIMH NPOTPAMMHDYEMBIMH
KOHTPOINEPaMH ¢ MOMOLLBIO
deiicon - Twire TTL, UART, 12C., SBI,
themet. Mogyne Texmmueckoro spe-
HHA JOMKeH ODECNeYMBaTh BHITIONHE-
HHE BCEX HIMEPEHHA H BRIYHCICHHH
MOCPEICTBOM COOCTBEHHBIX BEIMHCIIH-
TEABHEIX BOIMOXKHOCTEH BCTPOSHHOIO
MHKpOIpoueccopa. Moayms TexHHYe-
CKOro 3peHHA Jomxen obnagate BO3-
MOMHOCTEK) KOMMYHHEALHH © aHano-
IHYHBIME _ MOIVISAMH  [IOCPEACTBOM
MHHE Ha §a3e nocneIoBaTebHOTO HH-
Tepdeiica ¢ Henel aaneHedmed nepe-
JA8YH Pe3yNbTaTOBE HIMEPEeHHHA TPYIIIL]
MogyneH Ha BIAOIIES BEIYFHCTH-
TENBHOE ¥ CTBO, MOJKIHYeHHOE
K JaHHOR mxHe. Mogyns TexHE9eckoro
3peHHA JOIKEH obecTeYHBATE
HACTPOHKH PERHMOB paboTh
~ HACTPOHKY 3KCHo3HIMH, Danaxca He-
nOTO, MBETOPA3HOCTHBIX COCTABAIO-
WHX, naomaas obHapyxuesaemoll ob-
NACTH H300paKeHHA, OKPYTIIOCTH 06Ha-
pykHBacMold obnact HioGpamenns,
NOJOKEeHHe oO0HapymHBaSMEIX obna-
CTel OTHOCHTENBHO APYr OPYra, Ma-
IIHHHOE oby4eHHe NapaMeTpoB
HEHPOHHBIX ceTell ans obHapyxeHWs
o0LEKTOB, HOPMY H 3aKOIHDOBAHHEIE
SHAYEHHA ODHAPYHHBAEMEIX MAPKEPOR
THHA Aruco, pasMephl oGHapy:HBae-
MBIX OKPYMHHOCTEH, KBAJPATOR H Tpe-
YTONBHHKOB, NapaMeTpoB KOHTPAacTHO-
CTH, PASMEPOR, KPHBHIHLI M NOJIOWEHAA
pacno3HasaeMuX mHEMA. HaGop mon-
WeH oDecneunBaTs BOIMOMHOCTE pad-
paboTkH Mogenu MobHIBHOIO 073,
ynpaeaseMcH B FPV-pesuiMe nocpen-
CTBOM [pOrpaMMHOTO  o0ecnedeHHs
MEPCOHATBHOID KOMIBIOTEPA M MO-
HABHBIX ycl?anﬁm Ha Oaze OC
Android wnu 108, ofiecnessraiomero
BOIMORHOCTE YTIPABNEHHSE MOGHITBHAIM
pofoToM H BCTPOCHHEIM MaHHITYIATO-
POM nocpeiacTBOM rpaduyeckoro HH-
Tepdefica, BrmodalommmM B ceba Habop
KHOTIOK H NMepexmovatencH, IKoHCTHEK,
obnacte 18 orofpameHds BuOeo.
Habop nomgen ofiecnesusars Bo3aMom-
HOCTE HIYYEHHA OCHOB paspaboTkw
NPOrpaMMHED H ANTNAPATHELX KOMILTEK-
COB HHMKCHEPHBIX CHCTEM, PeIIeHHH
B cepe " HeT Bemeh", a TaKKe
pemeHH# B obnacTH OTeXHHKH.
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06 BATEh-
HBIH KOHCTPYE-
TOp ANA TPaK-
THEKH GIOYHOIO
NpOrpaMMHpo-
BAHHA € KOM-
NAeKTOM JaT-
YHKOR

HCKYCCTBEHHOTO HHTEILIEKTA H MALlHH-
Horo oby4denua. B cocrae H
IONAHO BXOAMTE nocofive mo w3yde-
HHIO OCHOB 3/IEKTPOHHKH M CXEMOTex-
HHEH, peienni B chepe "HuTeprer se-
mwei", papaboTKH H NPOTOTHIHPOBA-
HHIO wmogened poboros. B cocras
Habopa MOmKHO BXOOHTE nocobue mo
H3YYCHHIO OCHOB pa3paloTKH cHCTeM
TEXHHYECKOTO 3PeHHA H IEMEHTOB HC-
KYCCTBEHHOTO HHTENNEKTa

poboToTexaHgeckHil Habop npeanasHa-
HYeH [ANA M3YyHeHHA OCHOB poDoTOTEeX-
HHKH, AeTaned, yINOoB H MEeXaHHIMOB,
HeoDXOOHMBIN ANd CO3TaHHRA

TexHHueckux ycTpoiicte. Habop npen-
CTaRIAeT coDOH KoMnnexT

HEIX 3IEMEHTOB, COEIHHHTEILHEIX 3Te-
MEHTOR H 3EKTPOTEXHHYECKHX KOMIIO-
nenToB. Hafop nossonser npoBogHTh
IKCHEPHMEHTHl M0 NpeaMeTy (hHIHKa,
CO3maBaTh W MpOrpaMMHPOBATE CoDH-
paeMble MOJENH, H3 KOMIIOHEHTOB, BX0-
IOAIHX B €ro coctas, paboyne Moaend
MODHIBHEX H CTAUHOHAPHEX poboro-
TEXHHYECKHX YCTPOHCTE C ABTOMATHIH-
POBAHHEIM YIPABICHHEM, B TOM YHCIE
Ha KOAECHOM H TYCEHHWYHOM X0y,
8 TAK#E KOHCTpYEUMH, OCHOBAHHBIX Ha
HCTIONBIOBAHHH PA3THYHLIX BHIOB Me-
penay (B TOM 9HCIE YepRAYHLIX H 3yD-
HATRIX) & TaKKe peyaros. Berpoensne
ﬁ?:nﬁonnmme ceTeBble pemenus (Wi-
F1 u Bluetooth), BoaMomHOCTE HHTEDS-
IHH ¢ OecrnatHeiM obnaynmm [0,
0DeCTe HBAIOT BOIMOWKHOCTE TPAKTH-
YECKOrD H3VHEeHHA TeXHOIOrHH HHTep-
HETA BElleld H OCHOB MCKYCCTBEHHOIO
HuTenaekTa. ObecrevnsaeTcs BOIMOK-
HOCTE O0BEIHHEHHA HECKOIBKHX pobo-
ToR, coOpaHHBIX W3 nogobHex Halo-
POB, B r'pﬁm'u C CETEBLIM BIAMMOIEH-
cTeHeM. llpemycMoTpena onuMoHaNb-
Hafl BOIMOMKHOCTE PACIIMPEHES 10MON-
HHTENBHBIMH KOMIIOHEHTAMH (He BXO-
IAINMHMH B CTaHJAPTHYH) KOMIIEKTa-
LHKD ), NO3BONSIOIIHMHE H3YYaTh TeXHH-
HeCKoe 3perHe H NPOMBIILIEHHYH po-
Dotorexuuky. [lpeaycMorpena Bos-
MOEHOCTE paboTel Habopa ¢ JononHM-
TENEHEIMH O0ONaYHEIMH  CEPEHCAMM.
IMpenycMoTpensl MHHHMYM OBa Npo-
TPaMMHDYEMREIX KOHTpOJINEpa B IUia-
CTHKOBBIX KOPNYCAX, TMO3BOIAKMIINX
OAHOBPEMEHHO CO30aBaTh 2 BapHAHTA
pobOTOR PAVTHYHOTD HATHAYEHHHA, HMe-
IO BOIMOEHOCTE pabOTEl Kak B no-
TOKOBOM PEHME, TAK H aBTOHOMHO:

e

40
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Muxpockon
undporoi

NO3BONAKOIIMX PEeaTHIoBaTk 0DYUEHHE
npo HPOBAHHIO B  HECKOIBKHX
cpenax pa3paboTEH Ha PalIHIHEIX HIkI-
Kax (K n]pbuuep}r, B cpemax Mblock,
Arduino IDE, na ssmwax Scratch, C,
Python, micro Python). Kak mMunusmym
OJHH H3 KOHTPOLIEPOB HMEET BCTPOCH-
HYH OnepauHo CHCTEMY, BCTPO-
eHHele Wi-Fi # Bluetooth, nopr ana
NOIKTOYEHHA NOCIeI0BaTENRHO CO-
CANHACMEIX BHEIIHHX YCTpoicTB (He
smeHee 20 OOHOBPEMEHHO TOJKMIOYae-
MBIX YCTpoifcTB). Kak MHHHMYM oamun
H3 KOHTPOMIEPOB HMEET BOIMOEHOCTD
OJHOBPEMEHHOH 3ANHCH He MeHee
B OporpaMM, © BOIMOKHOCTBH) [epe-
KMOYeHHS Mesay HHMH, Kak MEHHMYM
OMH H3 KOHTPOIJIEPOB MMEET MoIHO-
useTHeIA aucnnmed (IPS). nozeonso-
IHH BRIBOAMTE [JaHHEIE C OATYHKOB
B BHIE TaDNHI | rpad KOs, 8 TAKKE CO-
314BaTH BCTPOSHHBIE B KOHTPOLIED BH-
IEOUIpel. KOIH4ecTBO CEHCOPOB H MC-
MOMHHTENBHBIX YCTPOHCTB, BCTPOSH-
HBIX B O[IHH H3 KOHTPOJUIEPOR, — HE Me-
pee 10 wr. Obmee xonuuecTso aneMen-
TOB B Habope He MeHee 400 wt., B TOM
YHCae MoAKTIOYacMbIe MOLYIH!
— Bluetooth mogyne, — nBoRHON naTamk
NHHHH, — YILTPA3BYKOROH DATYHE pac-
CTOSHHA, — IATYHK LBETA, — NaTUHK Ka-
CAHHA WeKTpoMexanuvecknH, — IR Mo-
AYAk, — MOTOP MOCTORHHOIO TOKA C pe-
OYKTOPOM — He MeHee 1 IIT., — CépBo-
MPHBOA, — NOYABT JHCTAHUHOHHOIO
yvopaenenus IR, HaGop nomxen Guith

KOMIIIEKTOBAH  AKKYMYNATOPHEIMH

atapeamu. [lporpammpoe ofecnege-
HHE, HCIOIBE3VEMOoe JUTA rpaMMHpo-

BaHWA CcODHpaeMeIxX TeXHHYEe-
CEHX MoOeneH H y HCTB, NOMKHO
GBITE AOCTYIHO ECIUTaTHOTO CKa-
YHBAHHA H3 CETH CPHET H NOCASTY-

HMIerD HCMONEI0BAHHA

‘Il:lun MHKpOCKOTIA:  DHOAOrHYecKHH.
ACAIKA MHEKDOCKONA: MOHOKYIAPHAA.
Hasnauenne: n:;\lE«r:u~;:|etT+:-1:n-HI:.ijij‘r{:'“J I'Ill-?emﬂ
HCCNenoBaHHA: cBeTnoe none. Mare-
PHAT ONTHKH: ONITHYECKOE CTEKI0. Y Be-
THYEHHE MHKpOCKoma, kpar: 64 —
1280, Dﬁimsrpﬂ: WF16x. Obbexrrrs:
4x, 10x, 40xs (noonpy#HHeHHRH ). Pe-
BO/IbBEPHAN MONT0BKA: Ha 3 oDBexkTHEA.
Tun noaceetww: epkato HAM ceeTo-
auoa. Pacnonoxenne nonceeTEH: Bepx-
HAH W HcHAA. Martepuan kopnyca: Me-
rand. [llpenvernuit crommx, mm: 90
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1 2 k) 4
MicTOuHHE MHTAHME: 220 BAU [To.
Yueno Meranukceneii: |
1.3.6. Lludposas na- obecneunsaeT npoBemenHe yueGHoro mr 10

pHA 10
IKOMOTHH

IKOMOrHYECKOr0 MOHHTOPHHTE HHCTPY-
MeHTATBHEIMH MeTonamH. Habop npr-
MEHNETCH [pPH MIYVYEHMH IKOJOTHH,
OHOIOTHH, XHMHH, Teorpadiui i nMpHpo-
AOBEEHHA, A TAKHE 1 HHIHB b
HBIX HCCTENOBAHHA W NpoeKTHOH aes-
TENBHOCTH [IKOMEHHKOB. KoMmmnekra-
UHA: DecnpoBoAHOH MYIETHIATYHE 110
IKONOIMHECKOMY MOHHTOPHHTY
¢ B BCTpOCHHBIMM JaTHHKAMM; JaTYHK
HHTPAT-HOHOB; JaTYHK XJIOPHA-HOHOB,
natank pH ¢ anmanasoHoM HIMepeHHS
He yxe d9eM oT 0 go 14 pH: marimk
BIEHHOCTH ¢ AHANAIOHOM HIMEpPEHHR
0...100%; naTIHE  OCBEMIEHHOCTH
€ JHANAI0HOM HIMEDEeHHA He YHe YeM
or 0 ao 180000 nx; paTtumk Temmnepa-
TYPBI ¢ THANAIOHOM HIMEPEHHS HE YiKe
yem ot -20 go +140 C; naT4HK MeKTpo-
NPOBOIAMOCTH C JHANA30HAMEA HIMEpe-
HEA He yixe 9eM ot 0 go 200 mxCwm; ot
0 mo 2000 MxCwm; ot 0 go 20000 wmxCam;
OATYHK TEMOEPATYPEl OKPYMAROILEH
cpefikl C JHANAIOHOM HIMEPEHHA He
yace dem ot -20 go +50 C. OrpensHme
JaTYHKH H MYNLTHAATYHKH: [OaTHUHE
IBYEA ¢ QVHKIOHeH HHTErPHpPOBAHHA
C AWana3’oHOM HIMEpPEHHS YacTOT He
smenee 3eM ot S0 I'o go 8 kl'n; natanx
BNEKHOCTH NOYBLL ¢ THATIA30HOM HIMe-
penns He yae dyem ot [ no 50%; naTuux
OKHCH YTIepona ¢ THAMA30HOM HiMepe-
HHA He ywe wem or 0 mo 1000 ppm.
MyneTHOATYHE ONTHYECKOH MIOTHO-
CTH M MYTHOCTH CO BCTPOSHHEIMH JAT-
YHEAMH: JaTUME ONTHYEeCKOH MIoTHO-
cTH 470 HM ¢ AMana’oHOM HIMEpeHHS
ot 0 oo 2 D; narauk onTHYeckoi mioT-
HOCTH 313 HM ¢ [ManasoHOM HIMepe-
HHg oT 0 g0 2 D; paruuk onTHyeckoi
nanoTHOCTH 630 HM ¢ THATA30HOM HiMe-
pesns o1 O o 2 D parduk MyTHOCTH
ACTBOPOB ¢ IHANASOHOM HIMEPEHHA 0T
- mo 200 NTU. Aicceocg'&pm: kabens
USB coenpauTensHelf (2 wr.); S~
Hoe ycTpodicteo ¢ kabenem minilJSB
USB; anmanrep Bluetooth 4.1 Low
Energy; cTepikeHb I8 38KperUieHHd
AaTYHKOR B WTaTHee. Kpartkoe pyko-
BOOCTBO MO SKCIUTYATAUHM LM(pPOBOH
natopatopun. Ilporpammuoe obecne-
uenne. MeTogHuyeckHe pexome 2
He MeHee 20 pabor. Ynaxoska. M-
YHE PpPYCCKOAIEYHOIO calita nog-
AEPi#KH, HATHYHE BHASOPOIHKOR
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Ludposas na- obecneunBaeT MpoOBENEHHE HCCNENOBA- T 10
OpaTOpHA M0 HHA N0 QYHKLMOHUPOBAHHIO Yel0Beye-
HIHOMOrHE cKoro opraHiiMa. Komnnexrauun: Gec-
npodHABHE  NPOBOAHOH MYTBTHOATHHE Mo (hHIHO-

YPOBEHB ) JIOFHH C 5 BCTPOEHHEIMH AATHHKAMH:

OaTYHK  apTepHaTpHOrO  OaRNeHHR
(0h..250 MM pT. CT.); AaTYME NyABCA C
IHANIAZ0HOM HIMEPEHHA HE YIKE HeM OT
30 ao 200 ya/MuH.; DaTYHE TeMmepa-
TYDH Tella ¢ JHANA30HOM HIMEPEHHA He
yae geM oT +25 mo +40 C; garyuk ua-
CTOTHI NEIXAHHA C QHAMNASOHOM HIMepe-
HHE He y#e HeM oT 0 mo 100 uwk-
o8/ MHH iés,awmc }-’C}:UEEHHI C MOKA34-
TeIAMH [LagE— LS & OrnensHele
ycTpoiicTea: gaTumMy 3 € JHANazo-
HOM H3IMepeHHd He Y&e 4em ot — 300 a0
+300 MB); naTumk cHIOMEp C IHANAZO-
HOM H3MepeHus He yie yem o1 0 go 40
H; maT4HE OCBEMIEHHOCTH © IHANaI0-
HOM H3IMEpPEHMH He ywe uem ot 0 §‘m
180000 ax. Axceccyapet: xabeas UUSB
COeMIMHHTENLHBIA; 3A oe ﬁ'ﬂ:’l‘pﬂﬁ~
cTBO ¢ kabenem miniU/SB, USH; agan-
Tep Bluetooth 4.1 Low Energy. Kpar-
KOE PYKOBOOCTBO M0 3KCILTYATalHH
uupposoit naGopatopun. Tlporpamm-
Hoe obecnevenme. Meroamueckne
KOoMeHaaumH, He MeHee 20 pabor.
Hanwuue pycckos3sMHOrO caita nog-
JePHKH. NaTHYIHE BHISODOIHKOR

Hanmenoeanue wanpapnenns: "OfopyloBaHre ans obmeobpasopateih-
HBIX OPraHH3alMi, SBISI0MLHXCE MATOKOMIUIEKTHEIME"

Haumenopanue pazgena: "EctecTeennonayqiHas HAIDABIEHHOCTS

Lindposas na- obecrieudBaeT BLINONHEHHE JKCIEPH- LT 26
TOPHA M0 MEHTOB No Temam Kypca puinkd, Kom-
bH3Mke (y4e- TNEKTAUMA: DeCNPOBOAHOH MyIBETHIAT-
HH4eckas) YHK 00 (H3IHKe ¢ 6-10 BCTPOSHHBIMH
naTyMKamMy: uudposoi naTuMK TEMMe-
Bl ¢ JHAMNAIOHOM HIMEPEHHS He
MEM oT =20 mo 120 C; %Bﬂﬁ
JATYHE aDCOMOTHONO NARIEHHS ¢ 1Ha-
MA30HOM HIMEPEHHA He YKe uem
or 0 go 500 x[la; gaTiHK MArHHTHOIO
NONA ¢ AHANASOHOM HIMEPEHHS HE yke
geM ot -80 g0 80 MTa; natank Hanps-
HEHHA C QHANAI0HAMH HIMEPeHHA He
ya&e 9em ot -2 go +2B; ot *Sérﬁ +5B; ot
-10 mo +10B; ot -15 mo +13B; natunx
TOKA He yie ueM o1 -1 a0 +1A; naTuuk
AKCENEPOMETP C MOKAZATENAMM He Me-
Hee wgem: +2 g; +4 g; +8 p. Orpensreie
yerpoiicraa: USB ocummiorpad He Me-
Hee 2 kanana, +/-10 B. Axceccyaphl: ka-
Gens USB coeanuurensmmil; 3apainoe
ycTpoiicTBo ¢ kKabenem minil/SB; USB
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2.1.2. Llndposas na-
Dopatopus  no
XHMHH (y49eHH-
HecKan)

2.1.3. llupposas na-
Dopatopus no
OHOTOrHH
(yueHH9ecKan)

.....

Konctpysrop ans nposegeHHs skcne-
pHMeHTOB. KpaTkoe pyKOBOACTBO Mo
axcmﬁamuﬂu uupoBod  nabopato-
pum. [lporpamyroe obecneuenne. Me-
TOJHYECKHE peKoMeraalun (40 pabort).
Hanwume pycckosssMHOro cafita mom-
ACPHEH, HATHYHE BHICOPONHKOE

oDecne4MBsacT BRNONHEHAE NabopaTop-
HBIX padoT N0 XHMHH HA YPOKAX B 0C-
HOBHOH IIKOJIE H IPOeKTHO-HOCE10Ba-
TCABCKOH JeATEJBHOCTH  YYALIHXCH.
KoMinerTanus: GecnpoBOmHON MYlb-
THIATYHE N0 XHMHH ¢ 3-M8 BCTpOeH-
HEIMH JaTYHKaMH,; JaT9Hk pH ¢ nnana-
I0HOM HIMEPEHHA HE yie 4eM oT [ go
14 pH; nar4mk 3neRTPONPOBOIMMOCTH
C IHATIA30HAMH HIMEpPEHHA HE VIEe UeM
ot O go 200 mxCwum; ot 0 go 2000 meCu:
ot 0 go 20000 MR(I:M;, HATYMK TeMnepa-
TYPEl C JHANA30HOM HIMEPEHHA He yiKe
gem oT =20 go +140C; oraensHeie Jat-
YHEH: JaTYHK ONTHYECKOH NIOTHOCTH
525 um. Axcegc}fapm: kabens USEE co-
COHHHTENEHEIA, 33 o€ CTBO
¢ xabemem miniU‘EE; Usgvﬁmcp
Bluetooth 4.1 Low Energy. Kpatxoe py-
KOBOACTBO [0 IKCIUTYaTaluMH _ uMgpo-
soli naboparopus. HaGop naGopatop-
HOH ocHacTeu. [Tporpammuoe obecne-
yerHe. MeToanyueckne pexoMeHIalHY

He MeHee 40 7. Hammme pyccko-
AIBHHOTO ¢ NOIEPHKKH, HATHIHE
BHIEOPONHKOR

obecnevHBaeT BEIMONHeHAE TabopaTop-
HeIX paGoT HA ypokax Mo OGHOMOrHH
B OCHOBHOH IIKOJE H NPOeKTHO-HCCIe-
AOBATENBRCKOH  JEATENBHOCTH  y9a-
muxcs. KoMmiexramns: SecnposogHo#
MYNBETHAATYHK Mo OWonorsu ¢ 5-10
BCTPOEGHHBIMH  JATYHKAMH, JATYHK
BIIEKHOCTH © [HAMA3I0OHOM HIMEpeHHSA
0 — 100%:; #araMK OCBEIEHHOCTH
¢ OHAMA30HOM HIMEPEHHA HE YHE ueMm
ot 0 go 180000 nx; aaramk pH ¢ onana-
JOHOM HIMepeHUs He yae gem ot 0 go

4 pH: maTdMK TeMnepaTyphl ¢ OHANA-
I0HOM HIMEPEHHA He yike yeM oT -20 1o
+140C; paTeHK TEMIEPATYPH OKPYKa-
FOUIER CPENEl ¢ THANAZ0HOM HIMEPEHMS
HE yiKe 4eM oT -20 nnﬁ+4ﬂC. ﬂﬂ%ﬁﬂc}f-
aphl: JAPAJHOE Y CTBO ¢ Kadenem
mpiniUSE; USB Eﬂmﬁmp Bluetooth 4.1
Low Energy. Kpatkoe pyroeoacTso no
IKCINyaTalMd  uubpoBoil  maGoparto-
pun. Lndposas sHiIeokamepa ¢ MeTan-
NHYECKHM INTATHBOM, pajpellieHHe He

26

26
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smeHee (0,3 Mnukc. [Tporpammuce ofec-
medenwe. MeToaHdeckHe pekoMeHma-
e He menee 30 paGor. Ynaxoska.
Hanwyme pycckossm4HOrO caiira noj-
JEKKH, HAHYHE BHISOPOIHKOB

2.2,  Hanmenosanwe painena: "Komnuioteproe ofopynosanue”

2.2.1. MDY (nmpur- THN yeTpodcTBa: MHOTOMYHKLUHOHANL- LT 13
TEep, ¢KaHep, Hoe yerpoficteo (MPY). llsetHoCTh
KOIHp ) nedaTH: YepHo-DeIas; TEXHOIOMHA Ne-

aTH: 3neKTporpadHyecKkas (majepHas,
EHETE.II,HD,?‘HH ): hopmat nevati: He Me-
Hee A4, Tun ckaHWpOBaHMA: TPOTAK-
HEI/ TNAHINETHEI; BOIMOMHOCTE CKa-
HMPOBAHHUSA B (POpMATAX: He MeHee Ad.
Crnocob noaxmouenns: LAN, Wi-Fi,

USB
2.2.2. Hoyrbyx dbopm-thaxTop: Huinﬁ K. paiMep AHaro- LT 39
HAM. He MeHee |3.6 moiMoB; paipe-

merwe xpana: Full HD, Quad HD wma
Ultra HD; obmuii odsem veranornes-
HOH ONEpPATHBHOH NAMATH: HE MEeHee
8 I'GadT, MakcHManLHEE obfmui noja-
AepiHBaeMEuli 00heM onepaTHBHOMN na-
MATH: He MeHee |16 ['GafT; obwem SSD
HAKOMHTeNA: He MeHee 240 ['GadiT; Gec-
npoeoaHAaA ¢BA3k: Wi-Fi. Koawuecrno
BCTPOSHHEX B Kopnye nopros UISB: ne
MeHee 2, M3 KOTODEIX HE MeHee
| momino OniTe USB Bepcun He Hume
3.0. Paspemnenne pa0-kaMepsl, Mnmk-
ceb: He menee 0.3; BeTpoeHHBIH MHK-
pohoH; KmaEMATYpa C packiankol
ﬁ MEEEH BroA kKnasmm COWERTY/

. TMopnepxxa c B
becrnpoBogHOb EEHEEE: 802.1 ]mﬁ.}ﬁc;
MPOH3BOIHTENBHOCTE oLeccopa
(3navenue nokazarens "CPU Mark" no
TE "Laptop & Portable CPU
Perfomance http://www.cpubench
mark.net/laptop.html); ne menee 5000
ETHHHMILL HAMTHYHE HEHH"}'HHTI}FH
MBIITE B KOMILIEKTe: ja. Ycranomrnen-
HA" ONEPALHOHHAN CHCTEMA ¢ IpajHye-
CKHM MOJBIOBATE/BCKHM HHTeppeii-
COM, CBEJEHHA O KOTOpPOM BEMIOYEHE
B EIMHBIH peecTp pPOCCHHACKHX mpo-
rPaMM U IEKTPOHHEIX BEIYHCITH-
TENLHBIX MAMKH H 0a3 NaHHRIX, yCTa-
HOBIEHHEIH naxkeT odHcHOIO npo-
IPAMMHOMO ODECTIeYeHHA, COBMECTH-
MOT0 ¢ YCTAHORMEHHOH ONepaliMOHHON
CHCTEMOH, CBEEHHA O KOTOPOM BKJIO-
YeHbl B EAMHBIH peecTp pocCHCKHX
NPOrpaMM T8 IMMEKTPOHHBIX BEIMHCIIH-
TeAbHBIX MAIHH ¥ 0a3 JaHHEIX

2.3.  Haumenopanue pasgena: "JdononnutensHoe ofopynosanue”
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I-E-J.L Ofpazosartels-

HEIH Habop 1A

HIYMeHHA MHO-
MyEOMITOHEHT-
HBIX
TEXHHYECKHX
CHCTeM ©H Ma-
HHTIY AL HOH-

HBIX pODOTOR

obpazoBarensHeli Habop gomwen GLITE
NpefiHasHadeHd N8 W3Y4eHHs podoto-
TEXHHYECKHX TEXHOIOTHH, OCHOB MH-
(popMaLHOHHEIX TEXHOJOTHE W TEXHO-
NOTHH TMpPOMBIILIEHHOH aBTOMaTHIA-
LUHH, 8 TAKKE TEXHOIOMHA NpoTOTHIINA-

BAHHA H A1IHTHEHOTO TPOH3BOACTEA.

cocTas Habopa A0MKHE EXOIHTH
KOMIUIEKTYIOIIHE M YCTpoicTea, obaa-
JAKIIHE KOHCTPYKTHBHOH, annapaTHoH
H NPOTPaMMHOH COBMECTHMOCTRHD APYT
¢ apyrom. 1) KomnaexT koHCTpyKTHE-
HEIX 3TEMEHTOR H3 METALIA H [LIaCTHKA
ana cbopku Momeneidf MaHHMYIALHOH-
HEIX B C YrIosoH KHHEMATHEOH,
nnockonapaelbHol KHHeMaTHREO,
Delta-gunematuroi. 2) Hurennexry-
A1BHEH CEPBOMOJIY/IE C HHTETPHPOBAH-
HOH CHCTEMOI yrpaBneHus — He MeHee
7 wt. CeppoMOIyIs A0MEeH 061a0aTh
HHTEIPHPOBAHHOH CHCTeMOR anJe-
HH#A, obecneunsalomed  obpaTHYIO

CBA3b HIIH KOHTPO/Ib NapaMeTpoB — mo-
TOMEHHWE Bana, CKOPOCTh BpALIEHHS,
HArpy3Ka MPHBOIA, & TAKKE oDecneyw-
BaKOLLEHN BOIMOMHOCTE MOCIEA0BATE k-
HOTO [NOIKTOYEHHS JIPYT ¢ Opyrom
H YIPABISHHA CCPROMOTYIAME MO [o-
C/IEAOBATENBHOMY MNOMYAYIIEKCHOMY
ACHHXPOHH HHTepdeicy. 3) Pobo-
TOTEXHHYECKHH KOHTpoMiep, npej-
CTABMHEOLIMI cobo MOIVILHOS
yerpoferso, BEmovalones B cebs og-
HOMIATHEI MHKPOKOMNBIOTED IR BEI-
NOAHEHHA CIOMHEX BLIYHCTHTENBHLIX
onepaiiH, nepuhepuiinei  KOHTPOI-
Jep [OnA  yOpaBleHHs BHEMIHHMH
YCTPOHCTBAMH H [aTY PpacIIHpeHHS
nns MO IKTHYEHHA BHEIITHHX
ycrpoiicte. Moxynu pobotoTexHmye-
CKOMO KOHTpO/Uepa A0M#HL o0nanaTh
OIHOBPEMEHHOH KOHCTPYKTHRHOMN, an-
MAPAaTHOH W TIPOTPAMMHON COBMECTH-
MOCTRIO OpPYT ¢ ApyroM. PoSototexuu-
YECKHH KOHTPOMIED OOMMEeH YAORIE-
TBOPATE TEXHHYECKHM XApaKTepHCTH-
KaM: KO-BO SEP BCTPOCHHOIO MHKPO-
KOMIIBHOTEpE — HE MEHee 4, TaKToBas
YacTOTa Anpa — He MeHee 1.2 [T,
ofibem O3Y - ne menee 512 MG, namu-
uyHe HHTepdeiicor — SPI, 12C, 1-wire
TTL, UART, PWM, mlfpp-onmt — HE
MeHee 16 [mT. ¥ aHaToroBEIe NOPTEl — He
meHee 8 ll.l‘i‘.& L numrmnq:gtm BHEL-
HHX YC CTH. OEHHBI M

thoH, a Fﬂam Wilmﬁ Bluetooth ans
KOMMYHHKAIMH CO BHEWIHHMH YCTpOoi-

13
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cTeami. PoDoToTeEXHWUECKHI KOHTPOII-
Jep OOIECH O0CCTICHHBATE  BOSMOM-
HOCTE MPOTPaMMHEPOBEAHHA © TTOMOIIERD
cpeacte asuikor C/C++, Python u ceo-

OIHO NpoOCTPAHAEMOR
Arduino [DE, a Tarxe ynpaenrenus Mo-
AeIAMH OTOTEXHHYECKHX CHCTEM

¢ momousio cpens ROS. 4) [Mporpam-
MHpYEMBIH KOHTpOUIEp — He MeHee
| wr. Ilporpammupyemsiil kouTpoanep
AOMKEH MPEACTARAATE CODOM BETHCITH-
TENBHEI MOAYAL, oOnajaloumM 1Hb-
POBBRIMH TIOPTaMH — He¢ mMeHee B
H AHANOTOBRIMH TIOPTAMH — HE MeHee
16 wrr., unrepdeiicamn UART, 12C,
SP1, ﬂ,‘L, a Taxwe mogynem Gecnpo-
BoaHO# cea3l THIA Bluetooth anu WiFi
Ul CO3JAHHA ANNApaTHO-TPOTPaMM-

HBIX p;nmenaﬁ H HH’J{J"EHEP‘T;&'
— yCcTpoiicTe nns KH pelleHH
"HuTepHeT BEI.IIEFF'%: SEi [Inara ]:I:Jacmnpn-

HHA MPOTPaMMHPYEMOTO KOHTPOAIEpa
— He meHes | wr. [Inata pacupeHHs
HomkHA 0DecrnevMBaTh BOZMOKHOCTE
MOIKTHYEHAR YHHESPCANTBHOIO BEIYHC-
JHTENEHOTO MOIYNS K CETH Mocpeln-
creoM HATeppenca Ethemet. arTa
paciiMpeHHs Jo/KHa obnalare nop-
TAMH B — BRIBONOA A8 NoOaKmmoge-
HAA UOHGPOBEIX W AHATOTOBBIX
CTpOHCTE — He MeHee 40 mT., MHTEp-
ée ¢ SPI # BO3MOKHOCTERY NOJKIIOYE-
HHA BHEIIHeH KapTel naMartd. 6) Mo-
AYAL TEXHWYECKOTO 3peHHA, NpeIcTas-
naoumi cobol yerpoficTeo Ha Gase
BEIMHCIHTENRHOID MHKPOKOHTPONIEpA
H HHTErpHpoBaHHON Kamepul, obecne-
YHBAIOIES pACMOIHABAHHE [POCTEH-
MHX A300pakeHuil HA MOJyIe 3a cuer
COOCTBEHHEIX BRIYHCIHTENBHLIX BO3-
MOKHOCTEH — He MeHee | wrr. Moy
TEXHHYECKOT0 3peHns jJoa#en obecne-
HHBATE BOIMOMHOCTE KOMMYHHKELHH
¢ AHANOTHYHBIMH MOIY/ISMH Mocpei-
CTBOM IIHHE! Ha Da3je NocnegoBarTe/s-
HOTO HHTEpQeiica ¢ LeNns JanbHed-
e nepenaqm pe3ynsTaToB HIMepeHH
MPYNME MOAYIEH Ha YTIPABNAKOIIECE Bhl-
HHCIHTENBHOE YCTPOHCTBO, MOOKITHO-
HCHHOE K JaHHOH NIHHE. Mﬂﬁ;ﬂﬁ TEX-
HHYECKOro IPEHHA JOMKEH oDecnedH-
BdTh  BOIMOKHOCTE  OCYLIECTRIATE
HACTPORKY MOTYIA TEXHHYECKOro 3pe-
HHA — HACTPOHKY JKCTOIHIINH, DanaHca
fenoro, NEETOPASHOCTHBIX COCTABIAIO-
WX, niowans obHapy#rBaeMoi o6-
NACTH HioOpameHus, OKpyriocTH obHa-
pyEHBaeMoi obnacti  MiobpameHus,
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NOJOMEHHE ODHAPYAHBREMBIX ODIa-
crell oTHoCcHTENBHO apyr apyra. Mo-
Oy/1b TEXHHYECKOrQ 3pPeHHA LOJAKEH
obecrnednBaTh BOIMOKHOCTE HACTPO-
KH Ha 0JHOBpeMeHHoe 00HapyHeHHE He
menee 10 pawM4HBIX OOMHOYHEIX 00B-
EKTOB B ceKTope 0D30pa, nubo He MeHee
5 ¢oCTABHRIX ODBEKTOB, COCTORIIAX HI
He MeHee 3 payIHYHEX IpaH4Yeckux
npuMHTHBOB. Mooyns TexHHYeckoro
3peHHs JomkeH obnazaTs -
HBIMH Htrre'pﬁl;re'ﬁcamn — USB, UART,
l-wire TTL, [2C, 5Pl nns xommynnka-
UHH CO BHEIIHHMH [MOIKTIOHAEMBIMH
yerpolicreamu. 7) B cocras

AOTAHE] BXOAHTE UndpoBsie HEDOpMa-
IIHOHHO-CEHCOPHBIE MOTY/IH, IPEICTaBE-
ngomme coboll yerpoicTea Ha Daze
npo eMOT0 KOHTPOILIEPA H -
MepHTensHOro 3neMedtd. lludposoi
MOIYAb JOTAEH 00181aTE BCTPOEHHBIM
MHKPOKOHTpPOIIEPOM  (TAKTOBAN 4a-
CTOTa — HE MeHee |6 . MAHA JaH-
HulX — He MmeHee 8 Kbaiir), nntepdeii-
CAMH [18 MOJKIIYEHHS K BHELIHMM
YCTPOHCTBaM: UHGPOBLIE H AHANOIO-
Bhl¢ nopthl, l-wire TTL, paisem THNA
RI. lUndposoit mogyne gomken obec-
MEYHBATE BOIMOKHOCTE KOMMYHHKA-
IIHH ¢ AHATOIHYHEIMH MOJIYJSMH 110-
CpencTBOM UIMHE! Ha Daze nocnejosa-
TeNbHOMo HHTepdelica ¢ uens nans-
HeHued nmepenadH pezzﬂymmn HiMe-
peHHil rpyNnel MOTYIeH Ha YIpaBisio-
mee BEMACIHTENBHOE  YCTpPOHCTBO,
NOQKIIOYEHHOE K JaHHOH muHe. B co-
cTaB Habopa J0KHD BXOIHTS: [H(pO-
BOH MOIYTh TAKTOBOH KHOMKH — HE Me-
Hee 3 wr., UdPOBOA MOIYIIE CBETOIH-
oJa — He mexee 3 wr., uHppoBoil Mo-
I¥Th KOHIEBOTO MPEPLIBATENN — HE ME-
Hee 3 IOT., HHQPOBOH MOIYNL JaTYHKA
BETE — He MeHee | wr., uudposoil Mo-
avns ROB ceetonmmona — He menee
| . 8) B cocras Habopa HOMKHE! BXO-
AWTh 3EMEHTHI MNIA COOPKHM BaKyYM-
HOMO 3axBata: BaKyyMHAs NPHCOCKA
~ HE MeHee | WWT., ANeKTPOMAarHHTHEIH
KJIanmaH — He MeHee | WT., BakyyMHEIH
Hacoc — He MeHee | mT. 9) B cocrar
Habopa Jom&eH BXOAHTE Y4eOHbIH KoM-
MAeKT, BEMHHMAIKH B ceba yuebnoe
nocobie, nabop Gubnworex Tpexmep-
HBIX MIEMEHTOB 1A MPOTOTHNHPOBA-
HHA MOJenei MaHWNyISUHOHHEIX poO-
DOTOE, a TAaKKE MporpaMMHoe obecne-
YeHHe a8 pabothl ¢ Habopom. [lpo-
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Yerwipexoce-
BOH  y4eDHEIH
poboT- MaHH-
MyJATOR © MO-
I TBHEIMHE

IpaMMHOE ODECIeUeHHe NODKHO ODec-
MEYHBATE TPEXMEPHYID BHIYANHIALIHIO
MOIeNH MaHHNYIRIHOHHOTO pobota
(¢ yroosoil, MIOCKONMAPANIeTERON
H JeNbTa-KHHEMATHKOH | B IMpoliecce pa-
GoTel, obecnednsars NOCTPOSHHE MPO-
CTPAHCTBEHHOH TPAEKTOPHM ABHKEHHA
HCTIONHHTENEHOTO MEXAHH3IMA MaHHITY-
AAUHOHHOrO podoTa, BO3MOKHOCTE 3a-
JaHHA MOCAE10BATENRHOCTH TOYEK 118
MPOXOMASHHA Yepel HHX HCTIONHHTENb-
HOIO MeXaHH3IMa MaHHIYIALHOHHOIC
ta. llporpammuoe obecneuenne
INOMHHO (PYHKIHOHHPOBATE, K4AK B OT-
JAeNEHOCTH B BHIE CPelbl MOJeIHPOBa-
HHH, TAX W B PeXHME MOHHTOPHHIrA
B PEAibHOM BPEMEHH NPH NOJKIHYe-
HHH MOJE/IH MaHHTYISTOpa [oCpe-
CTBOM pODOTOTEXHHYECKOID KOHTPOM-
nepa. [IlporpamuHcoe  obecriedeHne
NONKHO ODeCneYHBaTE BOIMOKHOCTh
NOCTPOEHHS rPAHKOE, 38JIaHHEIX H Te-
KymHx 0Do0IMeHHBIX KOOPAMHAT MAHH-
MYARUHOHHOTO podoTa, rpadHKos 3Ha-
4EHHH CKOPOCTEH H YCKODEHHA, rpagx-
KOB PACHETHHIX 3IHAYCHHMH HAPYIKH.
[IporpaMmHuce oDecnedeHHe OOLKHO
MO3BOMATE 33JaBaTh NOCIENOBATENlb-
HOCTbB MNEPeJBHAEHAH MaHHITYIRTOpa
NOCPeicTROM Habopa KOMaH
B Bnouno-rpaduygeckoM uHETEpdeice.
Yuefinoe nocobue .H.DFIE:'_;E!HE COIEPKATE
MaTepHaNkl M0 P& OTKe EXM
Hﬂiﬂpﬂﬂﬂﬁﬂeﬁ PED?IEFILHHK TFI%GOTE
MAHHIYNRIHOHHLIX poGOTOR C© painmy-
HBEIMH THIIAMH KMHEMATHKH (yriopas
KHHEMATHKA,  [I0CKO-NapanieisHad
KHHEMATHEA, AenbTa-KHHEMATHEA,
SCARA MM puMaEHAA KHHEMATHKA,
mnatopma CTHOEpTa M T.011.), HHCTPYE-
LHH M0 NPOEKTHPOBEHHK PODOTOR, HH-
H METOJHKH OCYIIIeCTRIEHHA
WHKEHEPHBIX PacqdeToB [PM NPOCKTH-
POBaHWH (PACYETHI HATPYIKH H MOMEH-
TOB, PacuyeT MOMIHOCTH MPHBOJOB, pac-
4eT [EpAMETPOE KHHEMATHKH H T.OL),
HHCTPYKLIMH 10 pa3paDoTKe CcHCTEM
VIIpaRISHHS ¥ NMporpaMMHOre obecne-
YeHMA [IIN YNPaBIeHHA poloTaMH, HH-
CTPYKLHH H METOOMKM Mo pazpaborke
CHCTEM YIPABTCHHA C AMEMEHTAMH HC-
KVCCTBEHHOIO HHTEILICKTE H MallHH-
HOMD o0yVYeHHs

vaeOHBH poloT-MAHHIYIATOD NpeaHa-
IHAYEH [NA OCBOSHHA ODYYalonmMucs

OCHOB polDOTOTEXHMKH, MIA 0OOArMo-
TOBKH ODYHAIOIIMXCS K BHEIPEeHHHD
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CMCHHBIMHA
HaCaakKasMH

3

¥ MOCHENYIOIIEMY MCIIOIBI0OBAHHIO PO-
DOTOB. B NMPOMEINIICHHOM _TTPOHIBO/I-
cree. Komusectso ocell pofora manm-
nmynaTopa — 9eTripe. [lepemewenne un-
CTPYMEHTA B MPOCTPAHCTBE N0 TPeM
OCHAM [I0TAHO ARNATHECA [IATOBRIMH
aedratensMn.  Hanpswenne nHTanma
WAropsx Apuratened He Donee |2 B.
Cepsogsuratens HeTeepTod ocH aon-
WeH 0DSCHEYHBATE NOBOPOT HHCTPY-
MeHTa. YTOJ MOBOPOTa MaHHIYIATOpA
Ha OCHOBAHHH BOKDYI BEPTHKANLHOMN
ocu He meree | B0 rpagycop. [l onpe-
OefIEHHA NOMOKEHHE  MaHHITYIATOpa
NpH NOBOPOTE BOKPYT BEPTHKATBHOMH
OCH JOMAKEH HCIMOMLIOBATECH IHKOIED.
¥Ton noeopoTa 3aJHero nieya ManHIy-
nsTopa He meHee 90 rpamycor. Yron
NOBOPOTA NEPEIHEro TINeda MAHHITY -
Topa He mexee 100 rpamycos. s
OMpeNeJeHds  [ONOMCHHA  3aIHETD
H [OepenHero rniedy MaguIynaTopa 1o/-
#MEeH HMCNONB30BATECE MMPOCKON. Yron
MOBOPOTA 10 YETBEPTOH OCH HE MeHee
180 rpagycoe. Jomxna GLITE BOIMOXK-
HOCTh OCHANIEHWA CMEHHBIMH Haca-
KaMH (HampHMep, IepiKaTeNb Kapa-
Jalma  Mad  duiomacTepa, NPHCOCKA
C CEPBONBHIATENEM, MEXaHHYECKOE 3a-
XBATHOE YCTPOHCTBO ¢ CEpBOABHTATE-
7eM, YCTPOHCTBO A8 fTasepHOH rEa.m-
POBEH HIH yerpoRerso gns 3D-me-
9aTH). MHHHMANILHAS KOMILISKTALIHS
CMEHHBIMH HacaJKaMH: [HeBMaTHYe-
CKMH 3axBaT (mpHCOCKA), MexaHw4e-
CHKHHA 3aXBar, HACAJKA AepMATeNE I
Kapaujaina/Mapkepa/pydKM, Hacajka
MEPEXOIHHK TR KPETUIEHHA COBMECTH-
MEIX KOHCTPYKTHBHEIX JeTanel M KoH-
CTPYKIMHA, HAacajJKka nasepHOd rpaem-

BKH., Hacagka 3D-newatu (ans pa-

Bl ¢ nnacTHEoM PLA ¢ nramerpom
HUTH 1.75 mM). Tonken ORTE OCHaIlEH
CEPBOTIPHBOIOM T8 MHEBMATHYECKOID
H MEXaHHYECKOID 3aXBaToB, obecneun-
BAKIHM BPallleHHE 3aX BEaYeHHOr0 00h-
EKTA BO BPEMH MEpeMenieH s, MoBopoT
nepeMeraeMoro obseKTa BOKpYT Bep-
THEaneHON ocH. [Jlns obecneyenHs
hYHKIHOHHPOBAHHA MHEBMATHYECKOTO
JAXBATE IOMAEH DBITE OCHALIEH BCTpO-
EHHOH B KOPIYC MEHHNYINTOPE [MOM-
noH. JlomksHa ObITE BOSMOKHOCTE TOI-
KIFYEeHHA JOMOTHHTENBHBIX
YCTPOHCTE (HanpUMep, TPaHCIOpPTEpa,
pefkca [UIA nepememenns  poGoTa,
NynLTa YIPapIeHHA THIA IHOHCTHE,
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2.33. O6pazoBareis-
HElH HaGop mo
MEXAHHKE, Me-
XaTPOHHKE
H poboToTex-
HHEKE

KAMECPsI MAIIHHHOIO 3PEHHHA, OOTHYE-
CKOTO JaT4HKa, MOOyNd OGecnpoBoj-
Horo noctyna). PoGoT-manumynstop
nomEeH obecneywBaTh NepeMelleHHe
HACAJKH B NPOCTPEHCTBE, AKTHBALIHK
HACAJIKH, BOIMOMHOCTE [OTYYeHHR
CHTHANOB OT KAMEpPEl M JATYHKOB, BO3-
MOAHOCTE YIIPABIEHHA NOMONHHTEIb=
HBIMH yCTpodcTBamMH. Marepuan kop-
nyca — amosmunni. [Juaserp pafoueii
30HEI (6e3 ydera HABECHOrO HHCTPY-
MEHTA H YeTBepTOH OCH) HE MeHee
350 wmwm. Harepdeiic noaxmouenus
— USB. Momked HMETh BOSMOEHOCTH
ABTOHOMHOR paboTel H  BHewWwHero
yTpaRieHHS. BHELIHETD YIpaBJie-
HUA jpommed  OWITE  npeaycMoTped
g{.lmr, nojmogaeMelii k¥ poSory mo
uetooth. Ynpasnsommi korTpoine
AomkeH OHITE COBMECTHM CO Cpeno
Arduino. Ynpasnsroupii kouTponnep
COBMECTHM CO CPeoi MporpaMMHpoRa-
HHA Scratch ¥ #3sIKOM MporpaMMEpOBa-
uua C. [Jonwen obecneynsars no
[0 NEepPBhIM TPEM OCAM B 3a/JaHHBIH YTON
M Ha 3aJaHHE YTOJ, MOBOpPOT N0 4eT-
BEPTOH OCH Ha 3alaHHBI yron, gpwe-
HHE B KOOpAHHATE X, Y, Z, nepemene-
HHE HA 3aJaHHOe pACCTONHHE M0 Koop-
AunataM X, Y, Z. mepemaqy NaHHBIX
0 TEKYLIEeM NOJOMEHHH YTI0B, Tepe-
OaYy JAHHBIX O TEKYIIHX KOOpIMHATAX
HHCTpyMeHTa, JlomKeH MoaNep#HBaTh
NMEpeMELIeHHe B JISKAPTOBRIX KOOpIH-
HETaX H yTax nosopoTa oce, ¢ 3ajan-
HOH CHOPOCTBIO M VCKOPEeHHEeM. TwHnsl
NMEPEMEIIEHHH B JEKapTOBLIX KOOpPIH-
HATAX: NEHMEHHE N0 TPAEKTOPHH, [1BH-
AHEHHE MO NPAMOH MEXITY ABYMS ToY-
KaMH, [epenpuirHBAHHE WX TOYKH
M TOYKYy (nepemoc obnexta). Kopnyc
IOMKEH ObITh B 3AIMHIISHHOM MCHOTHE-
HHe (Knacea He auxe [P20)

Habop noeH ORITE MpeIHATHAYMEH 1A
MpORENEHHN YueOHEIX 3aHATHH no Hiy-

HEHHID OCHOB MEXATPOHHKH H poboTo-
TEXHHKH, NPEKTHYECKOTO MpPHMEHEHHS

OBBIX  3MEMEHTOE  MISKTPOHHKH
H CXeMOTEXHHKHM, a Takke HawbDonee
PAcTIpOCTPAHEHHOH 3eMeHTHOH Gaim
H OCHOEHBIX TEXHHYECKHX peLUeHHH,
NPHMEHAEMBIX [PH  NPOEKTHPOBAHHH
H NPOTOTHOHPOBAHHY Pa3NHIHEIX HH-
HCHCPHBIX, KHOCPHETHYECKHX H BCTpA-
HBREMRIX cHCTeM. B cocrar Habopa
OOMAHE  BXOAHTE KOMIMEKTYIONHE
H YCTpo#AcTBa, 001aJaolHe KOHCTPYK-
THEHOH, 3MEKTPHYCCKOH, anmapaTHOo#

13
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H [IPOTPaMMHOH COBMECTHMOCTEED JApYT
¢ apyrom. B cocrae wabopa momxen
BXOOHTE KOMIMIEKT KOHCTPYKTHBHBIX
IEMEHTOR H3 METALIA 718 COOPKH Ma-
KeTa  MaHMIyIAlHOHHOro  pobora
H KOMIIIEKT METANTHYECKHX KOHCTPYK-
THEHBIX 3NMEMEHTOR 1n8 cOOpPKH MakeTa
MobHAbHOTO pobora. B coctas mabopa
AOJDKHE! BXOOHTE NPHBOJA Pa3IHYHOTO
THIIA: MOTOPS! C HHTEMPHPOBAHHEIM HITH
BHELIHHM JaTyHKOM MONOKEHHA — HE
MeHee 2 [T., CEpBOTMPHEON GONBINOH
— HE MEeHEE 4 [IT., CEPBONPHBOA Malkli
— He MeHee 2 IIT., MPHBOI ¢ BOIMOMKHO-
CTEIO YNPABRIEHHA B LIATOBOM pesHMEe
— He Memee 2 wr. B coctas HaGopa
AOMAHE BNOOMTE SIEMEHTH JLTH
cOOpKH BaKyyMHOTO 38XBATA! BAKYYM-
HAaf MpHCOCKa — He menee | mrT., snex-
TPOMATHHTHBRIH KIanaH — He MeHee
| wr., BAKYYMHRIH Hacoc — He MeHee
| mr. B cocraes Habopa gomswa mxo-
AHTE 3neMenTHad 0a3la 10 NpoTOTHITH-
pPOBAHWA: MnaTta Ans DecnaedHOIO npo-
TOTHITHPOBAHHA, KOMIUIEKT MPOBOIOB
PAiTHYHOTO THIA M AMHHE!, KOMILIEKT
PEIHCTOPOB, KOMILIEKT CRETOAHOAOB,
CeMHCErMEHTHBIH HHIHKATOP, AHCIIEH
-THIA, KHOITKH — He MeHee 5 T,
MOTEHUHOMETPR — He MeHee 3 [IT., HH-
hpaxpacHsii JAT4HK — He MeHee 3 mT.,
E’HhTFﬂ-'iB}'RDEDﬁ JaTYHK — He MeHee
IUT., A2TYHK TEMIIEPATYPEL — HE MeHee
| mT., AaTYMK OCBEIIEHHOCTH — He Me-
Hee | wr., moayne Bluetooth — He me-
Hee | mwr., mogyns MK -npresManka — ne
sMeHee | wr,, mogyme HK-nepegatunxka
B BHIE KHOMOYHOTO NMyIETa Yrpaene-
HHA — | mT., aKKYMYJIRTOpP — HE MeHee
1 wiT., 3apaoHOe YeTPOHCTBO — He MeHee
| wrr. B coctag waGopa jomiken Bxo-
IHTE MYTBTHIATYHE [IH HIMEPCHHA
TEMICPATYPRl H BIGKHOCTH OKPYHAK-
e cpeasl — He Mense | mT. MynsTi-
OaTYHE Jom#eH obIanaTh BCTPOEHHBIM
MHEPOKOHTPOILIEPOM  (TAKTOBAA 49a-
cToTa = He MeHee 16 MI'u, mmua nan-
HbIX — He MeHee B Kbaiit), nuTepbeii-
CAMH N8 OOOKTHYeHHA K BHEIIHMM
YCTPOHCTRAM: LHOPOBEIE H AHANONO-
Bhie MOPTHEL, [-wire TTL, passem THna
RJ. B cocrae vaGopa gomkeH BXOINTE
KOMIUIEKT YHHBEDCANLHLIX BRIYHCIIH-
TellbHBIX MOIYIEH, NpeacTaRIAIIIHX
cobolt Ga30By10 MIATY, MIATY p
HHA 408 CeTeBory BIaMMOoIelicTBHA
H TaTy noOKmob9eHHA  CHO0BOMH
Harpy3skH. Bxogsmme B KOMMIeKT
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YCTpOHCTEA NONAHB ODIANATE OIHO-
BPEMEHHOH KOHCTPYKTHBHOH, 3MEKTPH-
4ecKOH, annapaTHoi M nporpaMMHON
COBMECTHMOCTEIO APYT ¢ ApyroM. baso-
BAd NIATE YHHESPCANLHOIO BEIMHC/IH-
TEIEHOID Mﬂ,ﬂ&".‘-’lﬂ AdOMEHE HPE.I[ETEE-
JATh COG0H mporpaMMHpYeMbii KOH-
Tpoanep B cpete Arduino [IDE unu ana-
TOTHYHELX CBOODOIHO paclipocTpaHse-
MEIX Cpemax paboTen. bazosasn
[Nara JOKHA 0DJANATE BCTPOEHHBIMH
HHTEppeHcaMH  AM8  MOJKIHYEHHS
IHOPOBEIX H aHATOTOBRIX YCTPOHCTE,

OeHHBIMK  MHTepheficamn  USBH,
Uﬁ%‘.T. [2C, SPI,  l-wire TTL,
Bluetooth, WiFi. TInata pacmmperns
nomiHa OoDECeYHBaTE BOIMOKHOCTE
MOAKIOYEHHA YHHBEPCATEHOTO BRIYHC-
JHTENLHOIO MOAYNS K CETH MOCpel-
cteoM HHTepdeica Ethemet. IInata
paciiMpeHHs JoDkHA o0najats mnop-
TaMH BBOa-BRIEOJA [TH MOAKTHYeHHA
OHQPOBEIX H_AHATNOTOBMX YCTPOHCTR,
uHTepheiic SPl v poaMoRHOCTLIO NOJ-
KMIOYeHHA BHelOHeHd KapTel NAMATH.
[Inata paciiMpeHus LI8 TOAKTHYEHHN
CHIOBOH HAarpy3ku NomkHa obecrievs-
BATE BOIMOBHOCTE ]TPHHU]"[! T TR
YeHHA BHelHeld CcHIOBOH HarpyIky,

8 TAKKE peryIHpyeMoH KM Mo-
cpeacteoM PWM muTepdeiica. B co-
CTaB H ADIT#EH BXOIHTE IPOrPaM-

MHPYEMbIH KOHTpoOUIep, obecneduBao-
IIHH BOSMOGKHOCTh OCYILECTRIATE pai-
paboTKy npnrpaumg:m KO3, HCTOb-
IVA HH EHTApHHA cpen paspaboTiu
zﬂduin{uﬂ%’ﬁ H Mgn n-ng: {;S H HIBIKOB
FFGI]JEMMHpﬂBﬂHM \C++, JavaScript.

pOTpAMMHPYEMBIR KOHTPOLIEp A0I-
HeH 0D1anaTh NOPTAMH LTA NOOKITHYe-
HHS  UHQPOBEX H  aHATOTOBRIX
YCTPOHCTRA, BCTPOSHHBIMH MPOrpaMMH-
PYEMBIMH KHOMKAMH H AIEKTPOMEXaHH-
HECKHMH MOJV/IAMH A8 OpraHH3allHH
CHCTEMBI PYYHOIO YIPABRISHHS, BCTPO-
EHHEIMH TIPOTPAMMHPYEMEIMH CBETO-
AHOOaMH 118 HHANKALHK pabovero pe-
HEMA, HHBIMH _HHTepdefcamMu
USB, USART, I2C, SPI, 1-wire TTL,
ISP, Ethernet, Bluetooth, WiFi. B co-
craB Habopa [O/LKEH BXOOHTE MOIYb
TEXHHYECKOTO 3IPEHHS, NPeACTaRIAK-
WHH colol BRMHCIHTENLHOS YCTpOH-
CTBO CO BCTPOEHHBIM Mmrpcrrﬂ}uue-ccn—
poM (KOT-BO AISp — HE MeHee 4 [T, 4a-
CTOTA Apa He MeHee 1.2 IT1, obwem
03V — e Meree 512 M6, o6nem BCTPO-
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EHHOH NAMATH — He MeHee 81 6), HilTe-
IPHPOBAHHOR KaMepo# (MakcHManLHoe
paspellleHHe BHIEOMOTOKA, MepelaRae-
Moro no untepdefcy USB — ve menee
2592x1944 en.) m onTHueckoil cucre-
MoH. Mogyas Texnuueckoro ipenms
AOTHEeH A0aTh COBMECTHMOCTEID
C PAITHYHEIMH [POIrPAMMHPYEMBIME
KOHTPOITEPAMHE C TIOMOWIBLI) HHTep-
efcoB —??i'lrﬂ TTL, UART, I2C, SFI,
thernet. Moayns Texmwueckoro ipe-
HHA JoJokeH ofecneyHBaTh BHMOIHE-
HHE BCEX HiIMEpeHHH M BRIYHMCIeHH
NOCPENCTEOM COOCTBEHHBIX BEITHCIRH-
TEIBHRIX BOIMOWHOCTEH BCTPOSHHOTO
MHEpONnpoueccopa. Mogyns TexHuge-
CKOTO 3pCHAR JOmseH o0JaIaTh BO3-
MOKHOCTBH) KOMMYHHKALHH € AHAI0-
MHYHBIMH - MOOYIAMH — MOCPEACTBOM
IIHHBE Ha Dase nocneIoBaTe LHOID HH-
Tepipeiica ¢ menbio manbHeiimed nepe-
dd4H PE3YALTATOB HIMEPEHHH Ipynik
MOOyned Ha }rlgaunxmmee BhIYHCTH-
TENBHOE ¥ CTBO, MNOAKTIOYEHHOE
K NanHOoH timne. Mojayas texangeckoro
IPEHHS NOMKEH obecrneyneaTh
HACTpOiKK PERHMOB paboTs
— HACTPOHKY IKCNOINUNK, Ganalca Oe-
J0T0, [BETOPAIHOCTHRIX COCTABJISIO-
IHX, MIoWaas obHapyEHBaeMOl ob-
nacTH H300paKeHHA, OKpYTIocTH obHa-
Py#upacMol ofmactn Wiobpawenns,
MONOKEHHE OOHADYXHBAEMEIX ORTA-
CTEH OTHOCHTENBHO APYr ApYyra, Ma-
WHHHOE  ofydeHMe ~ mapameTpos
HefipOHABIX ceTell anm ofHapyHeHHS
00BEKTOB, OpMY H 33K0IHpORAHHEIE
3HAYEHHA O0HADYHHBACMEIX MApKEpOB
THIA Aruco, paiMepel oOHapywHBae-
MBIX OKPY#HOCTEH, KBAAPATOE M Tpe-
YTONbHHKOB, NAPAMETPOR KOHTPACTHO-
CTH, PA3MEPOB, KPHBH3HE! M MONOKEHHA
pacmosHapaeMbix THHMA. HaGop mon-
#eH obecrneunBark mmmm;ﬁma—
paboTkn Mogens moGHNLHOTO poboTa,
ynpasnzemoli 8 FPV-pexmme nocpen-
CTBOM MpOrpaMMHOTNG ofecneyeHns
A1 [ENCOHANBHOTO KOMMBIOTEPA W MO-
OHIBHEIX  yC cTB Ha Baze OC
Android win 105, obecneunsaiomero
BOGMOMHOCTE YIIDABIeHAA MOOMIEHEIM
pobOTOM H BCTPOSHHBIM MAHHIIYIIATO-
POM NocpenctsoM rpadmdeckoro un-
Tepielica, BEIOYAIOMNM B cebs nabGop
KHOTIOK H Nepexmovarensi, DRoHcTHE,
aCTh And  oTolpakeHHs BHOeo.
Habop monxen obecrieunsars Bosmo-
HOCTE H3IYYCHHA OCHOB paipaboTiH
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ObpazoeaTens-
HBIH KOHCTPYK-
TOp I8 TIpak-
THEH GJO0YHOMO
HNporpaMMHpOo-
BAHME C KOM-
IEKTOM  JAaT-
YHEOE

NPOrpaMMHBLIX ¥ AMIMAPATHEIN KOMILIEK-
COB HHKCHCPHBIX CHCTEM, pelleHMH
B cdepe "HutepHer Bemeft”, a Takwe
pemieHHi B obnacTH pofoTOTEXHHKH,
HCKYCCTBEHHOND HHTEIEKTA H MaloHH-
Horo obOy4yeHns. B cocras HaBopa
AOMEHO BXONHTE NOcoDHE Mo HIyde-
HHI) OCHOB WIEKTPOHMKH H CXEMOTEX-
HHKH, petneHHH B chepe "HuTepreT Be-
mei", paspaboTKH H NPOTOTHIHMPORA-
HHID Mojenedi pobBotos. B cocras
Haopa JO/GKHO BXOOMTE Nocobue no
HIYHEHHI0 OCHOB paipaboTKM cHCTem
TEXHHYECKOID IPEHHA W 3NeMeHTOR He-
KVCCTBEHHOMD HHTEIIeKTS

XHW4YeckHH Habop npeanaiva-
YeH JIA HIYYeHHA OCHOB pobotoTtex-
HHKH, JeTanei, yaIoB H MEXaHH3IMOB,
HeoOXOMMMEIX ON8 co3daHus poboTto-
TEXHHYECKHX YcTpoiicte. Habop npen-
CTaBiaseT coDOH KOMILIEKT CTPYKTYp-
HBIX 3EMEHTOR, COEIHHHTEIRHBIX Ae-
MEHTOB H MIEKTPOTEXHHYECKHX KOMIIO-
neHToB. Habop nozsonser nposoguts
IKCMEPHMEHTR! Mo npenMeTy disuka,
CO3JaBaTe H NporpaMMHPOBATE cobu-
pacMEIe MOZIETH, H3 KOMIOHEHTOR, BXO-
AAIIHX B €ro coctap, pabodne MogensH
MODHARHEIX H CTALMOHAPHEIX poboTo-
TEXHHYECKHX YCTPOHCTE C aBTOMATHIH-
POBaHHBIM YNDARIEHHEM, B TOM YHCIE
Ha KONécCHOM H EHHYHOM XOZy,
a TAK#E KOHCTPYKLHI, OCHOBAHHEIX Ha
HCTIONB30BAHHH PAzIMYHEIX BHIOB TTe-
penad (B ToM YHCIe YepESYHEIX H 3y6-
HaTRiX} 4 TAKKE phiuaros. BeTpoeHHEle
GecripoBojHLIe ceTerkle peteHHs (Wi-
Fi u Bluetooth), BosMokHoCTE -
IHH ¢ DecnaartHeiM obnagnem 1O,
00eCIeYHBAIOT BOIMOKHOCTE TIPAKTH-
HECKOro MIyYeHHA TEXHONOIHH HHTep-
HETA BELIEH H OCHOB MCKYCCTREHHOID
HHTE/LIekTa. DDecneuHBaeTCs BOIMOM-
HOCTh 00beIMHEHHA HECKOIBKHX pobo-
TOB, cODpaHHLIX W3 MogobHLIX Habo-
POB, B IPYNNEl ¢ CETEBRIM BIaHMOSH-
CTEHEM, CMOTPEHE ONUHOHANE-
Haf BOAMOKHOCTD PACITHPEHHA 10O
HHTE/IBHEIMH KOMMOHEHTAMH (He BXO-
ASNMMH B CTEHIEPTHYH KOMILUTEKTa-
IHH0), NOIBONKIOMHMH H3YYaTh TEXHH-
HECKOE 3pEHHe H NPOMBIIIEHHYID po-
Gotorexuuxy, IlpeaycMoTpeHa Bos-
MOMKHOCTE paboThl Ha C JIONOJNHK-
TENbHBIMH OONAYHBIMH  CEPEHCAMM.
IlpenycMOTpeHEl MHHHMYM JBa npo-
rpaMMHpPYEMEIX KOHTpOIepa B IU1a-
CTHKOBBIX KOpmycax, NO3IBONAROIHY

26
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Mukpockon
HpoBoi

OAHOBPEMEHHO CO3NABATh . BapHAHTA
PoGOTOR PATTHYHOND HAIHAYEHHS, HMe-
HIHX BOIMOMKHOCTE paboThl Kak B no-
TOKDBOM pEXHME, TAK H ABTOHOMHO,
MOIBONAOMIHY PeaH30BaTh obyd9cHHe
MPOrpaMMHPOBAHHIO B  HECKONBKHX
cpenax paspaboTkH Ha PAIIHYHEIX R3bI-
Kax (K nr'%mnpy. B cpemax Mblock,
Arduino IDE, Ha ssmikax Scratch, C,
Python, micro Python). Kak musmsym
OIMH H3 KOHTPOIUIEPOB HMEET BCTPOEH-
HYIO nnsga%gu CHCTEMY, BCTpO-
eHnele Wi-Fi1 u Bluetooth, mopr nmm
NOAK/IIOYEHHA MOCNeN0BATEARHO CO-
EIHHAEMLIX RHENIHMX YCTpOHCTE (He
MeHee 20 omHOBpEMEHHO NMOIKMO4Yae-
MBIX YCTPOHCTB), Kak MHHHMYM oouH
H3 KOHTPOIEPOE UMEET BOIMOKHOCTE
OQHOBPEMEHHOH 34NHCH HE MeHee
8 NMporpaMM, C BOIMOMHOCTHIO MEpe-
K0YeHHA Mem Iy HHMH. Kak MunmMym
OJHH H3 EOHTPONIEDOR HMEET MOIHO-
useTHull awcnned (IPS), nmozsonsmio-
BEIBOJIHTE JAHHBIE C JATYHKOR
B BuiE Talauu H rpadHKoR, a TaKke co-
INABATE BC HHEIE B KOHTPOILIED BH-
Jeourpel. Koamsectso ceHcopos W He-
MOTHHTENBHEX YCTPOHCTB, BCTPOEH-
HEIX B OIHH H3 KOHTPOILIEPORE, — He Me-
Hee 10 wr. OSmee xOMH4ecTRO 3TEMEH-
ToB B Habope ve menee 400 wrr., B ToM
HHCIE  TIOAKMIOYAEMBIE MOIYIIH:
— Bluetooth Moayas, — IeofiHoi gaTamk
/THHHH, — YIRTPAIBYKOBOH JATYHK pac-
CTOAHMA, — JATYHK [IBETA, — AATHHK Ka-
CEHHA JIEKTPOMEXAHHIECKHH, — IR Mo-
Ay, — MOTOP NOCTORHHOTO TOKA C© pe-
AYKTOPOM — He MeHee 2 INT., — cepBo-
npHBOL, - NbT _ JHCTAHUHOHHOTD
yrnpasnedus IR, Habop nomxen 6niTh
KOMIINEKTORAH  AKKYMYIATOPHEIMH
atapesMi. [Iporpammmoce obecneye-
HHE, HCNOIEIYEMOE U1 NPOTPAMMHPO-
BAHHA COOMpaEMEBIX OTOTEXHHYE-
CKHX MOJeNeH M YCTPOHCTB, JOTAHO
GBITH ZOCTYNHO AR OECcrIaTHOrO cKa-
YMBAHMS W3 ceTH MuTepreT H nocneny-
HOIIETD HCMONB30BAHHS

THII MHKpOCKONa: OHODOrWyeckmii.
Hacagka MuKpockona: M{]HGR‘_‘,"JT;('IDHEH.
Hasnavenwe: naGoparopueii. Meton
HCCIENOBAHHA: CBETIOE Mole.

PHAT ONTHEH: ONTHYECKOE CTek10. YRe-
JHYEHHE MHKPOCKONA, T 04 —
1280, Oxvnaper: WF16x. EKTHELI
4x, 10x, 40xs (noanpyxHHeHHEH). Pe-
BONBBEPHAA NOJIOBKA: HA 3 ofBeKTHBA.




30

3

2.3.6.

2
LIndposas na-
Goparopea o
IKONOTHH

I'nn MOACBETKH: 3EpKAN0 HAH CBETO-
THOJ. PacmodokeHe NOacEeTER: BEpX-
HAS H HH#HAA. Ma KOpImyca: Me-
tann. [lpeamernnil crommuk, Mm: 90.
Herounms mwranms: 220 B/S0 T
Yncno meranuxkcenei: |

ofecneunsaer mposenenne yueGHoro
IRONOTHYECKOro MOHHTODHHTE HHCTPY-
MEHTANBHBIMEA MeTonamu. Hafop npi-
MEHACTCA NPH HIYHEHHH 3KOJTOTHM,
BHONOrHK, XHMKH, reorpadiMH H MPHPO-
IOBEICHHA, & TAKKE A HHAHBHIVAIb-
HEIX HCCHENOBAHHA W MPOSKTHON Ied-
TeNEHOCTH IWKOABHHKOE, KommnnexTa-
LHs: DecrnpoBONHOR MYIBTHAATHHE [0
IKONOIHUECKOMY MOHHTOPHHIY
¢ ¥ BCTPOSHHEIMH AaTYWKAMM; JaTIHK
HHTPAT-HOHORB, JaTYHK XMOPHI-HOHOR;
mariuk pH ¢ auanazoHOM H3MepeHHA
HE ywe Yem oT 0 go 14 pH; narunx
BIRKHOCTH C QHANA30HOM HIMEepeHHs
0...100%; patyMx  oOCBemEHHOCTH
C HHANA30HOM HIMEPEHHA HEe yiKe dem
ot 0 go IBO0O0 ax; naraek Temmepa-
TYPEL C IHANTA30HOM HIMEPEHHA He ViKe
4em ot -20 1o +140 C; nataax snexTpo-
NPOBOIHMOCTH C AHATAS0OHAMH H3MEpe-
HHA He deM o1 O go 200 mxCwu; oT
0 no?2 MKCw; ot 0 10 20000 Mlttb-{j
JaTYHE TeMIEPATYPhl OKpPYEAMOMeH
Cpellel ¢ JHANAIOHOM HIMEPEHHS He
yue ueM or -20 g0 +50 C. OraensHee
JATIHEH W MYIRTHIATYHEH: JATYHEK
IBYKA ¢ QYHKIHeH MHTEIDHPOBAaHHS C©
AHANAIOHOM HIMEDEHHA HacToT He Me-
Hee deM or 50 I'm go B xl'u; naTumk
BII&HHOCTH ITOYBE] ¢ AMANA3OHOM HIME-
PeHnA He vixke gem o1 0 ao 50%: aaraux
OKHCH YTTIEPOIA C THANEIOHOM HIMepe-
HHA He yae wem or [ go 1000 ppm.
MyaeTHIATYHK onTHYECKOH IMIOTHO-
CTH H MYTHOCTH CO BCTPOSHHEIMH JaT-
HHKAMH: TaTYHK ONTHYECKOH [I0THO-
CTH 470 HM ¢ IHAMA30HOM HIME
ot (0 no 2 D; nataux ontHYeckoil mioT-
HOCTH 515 HM ¢ AMana’zoHoM HIMEpe-
HuR OT 0 g0 2 D; natauk ontHgeckoi
MAOTHOCTH 630 HM ¢ AHANA30HOM HIMe-
perus o1 0 no 2 D; gatamx MyTHOCTH
cmfon - %'HEHIH-DHGM HIMEPEHHSE OT
Ao 200 NTU. Axceccyapel: xafens
USB coemmmmrensmsii (2 mr.); 3 a:g
HOe ycTpolcTBO ¢ KaGemem m1nf85
USB; amantep Bluetooth 4.1 Low
Energy: crepwxens ans JAKPeITeHHA
AATHHEOB B wTatHee. Kpatkoe pyko-
BOOCTEO MO 3KCONYaTAOHH UHGPOBOH
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2.3.7. Ludposas na-

Dopartopus o
?:qu[mnrun

npogHALHE
YPOBEHE )

Hauanenuk ynpasnenns
obmero ofpazopaHis

nabopatopud. IIporpammuoe obecme-
qeHHe. MeToaH4YecKHe PeKoMEHIaIHH,
He meHee 20 pabot. Vnaxoska. Hamm-
YHE pPYCCKORIMYHOTO calita nog-
JepHEKH, HATHYHE BHISOPOTHEDOR

obecnevHBaeT NPOBEIEHHE HCCIeI0Ba-
HHA N0 GYHKIIHO BAHHIO YeJoBede-
CROTO opranuimMa. KoMnaexraums: Hec-
NPOBOIHOH MYJRTHIATYHE Mo (M3no-
NOTHH ¢ 5 BCTPOSHHBIMH JATYHKAME:
JATYHK  EpTepHANBHOTO  JaBieHHS
(0...250 MM pT. €T.); DaT4MK mynsca
C AHANAI0HOM HIMEPEHHA HE YViKe uem
ot 30 go 200 ya/Mun.; ZaT4HE TeMnepa-
TYPBI T&1E ¢ JHANA30HOM HIMEPEHHS He
y®e 4eM oT +25 no +40 C; naTumk ga-
CTOTHI ARKXAHHA ¢ JHANA30HOM HIMEpe-
HHA He y#e deM oT 0 go 100 gux-
TOB/MHH.; JaT4MK YCKOPEHHS C noKa3a-
TenaMH £2 g; +4 g £8 g OraensHme
yerpodcrea: paruuxk KD ¢ amanaso-
HOM H3IMEPEHHA He yie dem oT = 300 go
+300 MB); aaTaHK CHIOMED ¢ AHATAZO-
HOM H3IMEpEHHN He yxe 4eM ot 0 mo
40 H; mamiMk oCBEMIEHHOCTH ¢ AMANA-
30HOM H3MEPEHHA HE y#e HeM oT () 1o
180000 ax. Axceccyaps:: kabean USB
COSIHHHTOILHEIA; 134 oe ﬁ'l:."f“pl_‘:ﬁﬂ-
cTBo ¢ Kabenem miniUSB, USBE; agan-
Tep Bluetooth 4.1 Low Energy. Kpar-
KO& pYKOBOACTBO MO JIKCIUTYaTAlHH
usippoBoi ﬂaﬁnpmﬁpﬁa. Iporpamm-
Hoe obDecnedenne, Metonngeckre
KOMeHauHu, He weHee 20 pabot.
Hanmyne pycckosisiuuoro cafita noa-
Aep#kd. Hanuuse BMaeOpOTHKOR

L«’j/éﬂ Fiie :

E.B. Marapacyx




