MUHHUCTEPCTBO OBPA3OBAHMSI
CAXAJIMHCKOW OBJIACTH

PACIIOPAXKEHHE
A3 42. 20RS  No 3.72- 75569 »

IOsxH0-CaxaMHCK

OG6 yrBepsKIeHHH MPHMEPHOro nepe4yns 060pya0BaHusl, pAaCXOJHBIX MATEpHAJIOB,
cpeacTs 00y4YeHHs H BOCITHTAHHS /I/Isl CO3/JaHHsA H obecneyeHHs!
byHKIHOHMPOBAHHS HEHTPOB 06PA30BAHHS €CTECTBEHHO-HAYYHOH H
TeXHOJIorHYeckoii nanpasjennocreii «Touka pocta» B 00meodpa3oBaTe/bHbIX
OpraHM3aLMsIX, PACIOIOKEHHBIX B CEILCKOH MECTHOCTH H MaJIBIX FOPOAAX,

B 2022 roay

Bo wucnonsenune nyHkta 2 Kowmmuiekca Mep («IOpoXkHas Kapray) IO
CO3JaHMI0 M (YHKIIMOHHPOBaHHIO B 001Ie00pa3oBaTeNbHBIX OpraHU3alHAX,
PACIIONIOKEHHBIX B CEIBCKONH MECTHOCTH M MaJIbIX rOpo/iaX, LIEHTPOB 00pa3oBaHHus
€CTECTBEHHO-HAYYHOW M TEXHOJIOTHYecKoH HampaieHHocTeid «Touka pocra» B
2022 rojmy, YTBEpXKIEHHOrO pacClOpsHKEHWEM MMHHMCTepcTBa 00pasoBaHUS
Caxanuuckodt obmacty Ne 3.12-1442-p or 25.11.2021 u Ha OCHOBaHHH
MeTouuecKHX peKOMEHIAIMI, HATIPaBlIeHHBIX MHCEMOM 3amecTuTelss MUHUCTpa
npocBemenus Poccuiickoit @eneparuu T.B. Bacunsesoit ot 01.11.2021 Ne TB-
1913/02, muceMa «O COOTBETCTBHH HH(PACTPYKTYPHOrO JIHCTA €IUHOM
texHojoruueckoi cpeae HITO» @AY IO «Axanemus MuUHIPOCBELIEHHs
Poccum» ot 20.12.2021 Ne 4880:

1. VTBepAWUTs TPUMEpPHBI IepedeHb O00OpyNOBaHMs, PaCXOJHBIX
MaTepuasoB, CPeJCTB OOy4eHWS W BOCIHTAHMS A CO3JaHMs M obecreyeHus
(GyHKIMOHMPOBaHMsS. ~ LEHTPOB  00pa3oBaHMA  €CTECTBEHHO-HAay4YHOH U
TeXHOJIOrMYecKoi HampasieHHocredf «Touka pocra» B 00I1IeoOpa3oBaTEIbHBIX

OpraHM3alusgX, PacroioKeHHbIX B CEJIbCKOH MECTHOCTH M MallbIX ropoJiax, B 2022

3.12-1681-p (m)(3.0)



rofy (mpumaraercs).
2.  KouTpons 3a HCHOJHEHHWEM HACTOSIIETO PACIOpPSIKEHUs BO3NIOXKUTH

Ha nepsoro 3amecturens muauctpa M. A. Ilnayenko.

MunncTtp oOpa3oBanus CaxaauHCKOH 7

o
obractu 2 et # A .H. KukreBa



YTBEPXXJAEH

pacropspkeHreM MHHHCTEPCTBa 00pa3oBaHus
CaxajMHCcKoM 006J1acTH

oT _23. 42. 1O/ Ne 3.4R-1559p

ITpumepHblii NepedeHb 000pyA0BaHHS, PACXOAHBIX MATEPHAJIOB, CPEACTB

00y4eHusi M BOCIHTAHUSA IS CO3JaHuA H oDecneyeHnsl pyHKIHOHHPOBAHHUSA
IeHTPOB 00pa30BAHHSI €CTECTBEHHO-HAYYHOH H TEXHO/IOTHYeCKOH
nanpasjenHocTeii «Touka pocra» B 001e00pa3oBaTe/ibHbIX OPraHH3alHsAX,
PACIO/IOKEHHBIX B CEJILCKOH MeCTHOCTH H MaJIBIX ropoaax, B 2022 roay

HanmenoBanue

Ne Kparkue npuvepusbie Texnudeckne | Exunnna
obopynoBanus KoanuecTBo
/1 xapakrtepuctuku (PBIIO) n3MepeHus
(PBITIO)
HauMenoBanue nanpapjenus: «bazosasn (06a3amenbHan Hacms)»
Haumenosanue
| Pasnena:
«EcTecTBeHHOHAYYHAS
HaIpaB/IEHHOCTD)

ugposas
nabopamopus no

puzuxe (yuenuyeckas)

Obecneyusaem evlnoNHeHUE
DKCHEPUMEHIOE8 NO MeMAaM Kypca QUSUKUL.
Komnnrexkmayus: becnpoeooHoi
MYIbMUOAMYUK O usure ¢ 6-10
sempoennvivu oamyurxamu: L{ugposoil
Damuux memnepamypul ¢ OUANA30HOM
uzmepenus He yxce vem om -20 oo 120C
[[ughposoii damyux abcontomuo20 0asneHUs
c Ouanazonom usmepenus ne yowce yem om 0
0o 500 xlla Jamyux mazHUmMHO20 NOJIA C
Ouanazonom usmepenus He yce vem om -80
00 80 mMTn Jlamuux nanpaicenus ¢
OUANA30HAMYU UZMEDEHUS He Yoice Yem om -2
00 +2B; om -5 0o +3B; om -10 do +10B;
om -15 0o +15B Jlamuux moka e yoice
yem om -1 0o +14 [Hamuux axcenrepomemp
c noxasamenamu He mMeHee yem.: £2 g; +4 g;
48 g Omoenvnuie yempoiicmea: USB
ocyunnozpag ne mernee 2 kanana, +/-10 B
Axceccyaper: Kabenv USB
coeounumenbHblil 3apAoHoe Yyempoucmeo ¢
xabenem miniUSB USB Adanmep Bluetooth
4.1 Low Energy Koncmpyxmop ons
npoeedenus axcnepumenmos Kpamkoe
PYKOBOOCIMBO NO IKCNAYAmMayuu Yyuphposeou
nabopamopuu Ilpoepammmnoe obecnevenue
Memoouueckue pekomendayuu (40 pabom)
Hanuuue pycckoasbiyHo20 caima
noodepaicku Hanuvue 610eopouKos.

45.00

[ugpposas

Obecnevusaem 8blNOIHEHUE 1ADOPAMOPHBIX,

utm.

45.00

3.12-1681-p ()(3.0)
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HaumvenoBanue
obopynoBaHHsA
(PBIIO)

Kparkue npumMepHbie TeXHHYECKHE
xapaxkrepuctuki (PBIIO)

Exnaunna
H3MepeHHs

Koan4yecTBo

nabopamopus no
beumu (Y4eHu4eckas)

pabom no xumuy Ha ypoxax 6 OCHOGHOU
uikone U NPOeKmMHO-UCCIeO06AMENbCKOU
OesamenvrHocmu yuaujuxca, Komnnexmayun:
becnpo8oOHOU MYNbMUOAMYUK N0 XUMUU C
3-M5 6cmpoenHbiMu Oamuuxamu: Jamyux
pH ¢ ouanazonom usmeperus He yice yem
om 0 0o 14 pH JJamuux
DIEKMPONPOBOOUMOCTU C OUANA3OHAMU
usmepenus ne yoice wem om 0 00 200 mxCwm;
om 0 00 2000 mxCm; om 0 0o 20000 mxCm
Jlamyux memnepamyput ¢ QOUANA30HOM
usmepenus ne yaice vem om -20 oo +140C
Omoenvnvie Oamyuuxu. JJamuux
onmuueckoil niomnocmu 3235 Hm
Axceccyaper: Kabeas USB
coeOuHumenbHulil 3apadnoe yempoucmeo ¢
xabenem miniUSB USB Adanmep Bluetooth
4.1 Low Energy Kpamioe pykogoocmeo no
oxcnayamayuu yugposoti iabopamopuu
Habop ra6opamopmoii ocnacmiu
[Ipoepammnoe obecnevenue
Memoouueckue pexomenoayuu He menee 40
paGom Hanudue pycckoazuiuHo20 cauma
noooepoicku Hanuvue 6udeopouxos.

[ ughpoeas
rabopamopus no
bronozuu
(yuenuueckas)

Obecneuusaem GolnoOIHEeHUE 1aDOPaAMOPHbIX
pabom Ha ypoxax no 6uono2uu 6 0CHOGHOU
UIKONLE U NPOEKMHO-UCCNIe008aMENbCKOU
Oesmenvrocmu yuawuxcs. Komniexmayus:
Becnpoodnoii Mytbmudamyux no buonrozuul
¢ 5-10 6cmpoenHbiMu oamyuxamu: Jamyux
BIANCHOCTU C OUANAZ0HOM USMEPEHUS
0...100% [Jamuux oceewjenHocmii ¢
Duanasonom usmepenus e yce vem om 0
oo 180000 ax [Jamuux pH ¢ ouanazonom
usmepenus e youce vem om 0 0o 14 pH
lamuux memnepamypul ¢ OUANAZOHOM
usmepenus ne yoice wem om -20 oo +140C
lamuux memnepamypst OKpyscaiouyeti
cpedbl ¢ OUanazoHOM USMEPEHUS He Yice
uem om -20) do +40C Axceccyaper:
Bapsdnoe yempoiicmeo c kabenem miniUSB
USB Aoanmep Bluetooth 4.1 Low Energy
Kpamioe pyko6oocmeo no IKCHLyamayuu
yugposoii rabopamopuu Lugppoeasn
GuOeokamepa ¢ MEMaiIUYecKum
wmamugom, paspeuterue ne menee 0,3
Mnuxc Ipoepammnoe obecnevenue
Memoouueckue pexomenoayuu ne menee 30

pabom Vnaxosxa Hanuyue pycckosazblyHo2o

UiLimn.

45.00




n/n

Haumenosanne
obopynoBaAHHSA
(PBIT1O)

Kparkue npuMepHbIe TEXHHYECKHE
xapakrepuctuku (PBIIO)

Exununa \K
H3MepeHUs

OJTHYECTBO|

catima nOOO0ePAHCKY, Haruyue 6UOLOPONUKOE.

HaumeHnoBaHHE
paszena:
kIKomnbroTepHOE
000pyIOBaHHE»

MDY (npunmep,
cKanep, kKonup)

Tun ycmpoiicmea: Muozopyuxyuonanvroe
vempoticmgo (MQY); [Jeemuocms nevams:
uepHo-benas; Texunonozus newamu:
brekmpozpaguieckas (1a3epHa,
ceemoouooHas), Popmam neuamii: He
venee A4, Tun cxanupoeanus.
IPOMAINCHLII/ NAAHIUE MH LT
Bo3MOJMCHOCMb CKAHUPOBAHUS 8
hopmamax: ne menee A4; Cnocob
nooxniovenus. LAN, Wi-Fi, USB

uim.

15.00

Hoymbyx

Dopm-ghakmop: noymbyk; Pasmep
Ouazonanu: ne menee 135.6 0i0timos;
Paspewenue sxpara. Full HD, Quad HD
wnu Ultra HD; Obwjuit 06vem
VCMAaH0BIeHHOT ONePamueHoOUt NAMIMU. He
venee 8 I'baiim,; Maxcumanvhwiii 06uui
noOdepoicusaemulit 00vem onepamueHou
namvsamu: ne menee 16 I'éatim; Obwvem SSD
Haxonumensi: He menee 240 1'baiim;
hecnposoonas cease: Wi-Fi; Koauvecmeo
scmpoernelx 6 kopnyc nopmos USB: ne
veHee 2, u3 komopuix He meree 1 00NHCHO
ouime USB eepcuu ne nuoice 3.0,
Paspeuienue 36-kamepul, Mnukcenn: He
enee 0.3; Bempoennwiit mukpogon,
Knasuamypa ¢ packiaokoil i MapKupoGKoU
inasuw QWERTY/HITYKEH; IToddepoicka
cmandapmos 6ecnpo8oOHOU CEA3U.!

802. 11a/b/g/m/ac; Ilpouseooumensvrocms
poyeccopa (snavenue noxazamena «CPU
Mark» no mecmy «Laptop & Portable CPU
Perfomance»
http.//www.cpubenchmark.net/laptop. html):
e menee 5000 eounuy, Hanuuue
MAHURYISMOPA Mbitib 6 KOMNIEKme: 0d;
Yemanosnennas onepayuonnas cucmema ¢
Ppaguieckum noabL308amMeNbCKUM
uHmepgeicom, c8e0eHUs 0 KOMOPOM
GKIIOHEHbL 6 €0UHBLI Peecmp POCCUTICKUX
npozpamm Onst 31eKMpPOHHbBIX
BBIYLICIUMENLHBIX MAWUH U OA3 OGHHBLIX,
Yemanosnennuiit nakem ogucroeo
npoepammHozo obecneyenus,
co6MecmumMo20 ¢ YCmaHo81eHHOU

Him.

45.00
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HaumenoBanue
Ne Kparkue npumepssie Texaudeckne | Exunnna
obopyaoBanus KounuecTso
n/n xapakrepuctuku (PBIIO) 3MepeHus
(PBIIO)
onepayuoHHOll CUCEMOU, CEE0CHUS O
KOMOPOM GKIAIOHEHBL 6 eOUHBLU peecmp
POCCUUICKUX NPOPAMM ONA SEKMPOHHBIX
BBIYUCTUMENLHBIX MAUUH U 043 OGHHBLX.
HaumenoBanne Hanpasiaenusi: «/Jonoanumenvuoe obopyodosarnue»
Haumenosanue
| pasnena:
«KoMmmbrotepHoe
o6opyioBanHE»
HaumenoBanue
5 [Pasiena:
«Texnosoruyeckas
HallpaBJICHHOCTh)
O0pazosamenvHblil HABOP OoNICeH DbINb
mpeoHaznHayen Ol usy4eHus
POOHOMOMEXHUYECKUX MEXHON02UT, OCHOB
UHDOPMAYUOHHBIX MEXHON02UU U
IMexHoN02U NPOMbBIULIEHHOU
aemomamuzayu, a makice mexHor02u
MPOMOMUNUPOBAHUS U AOOUMUBHO20
npouseodcmea. B cocmae nabopa 0ondicHbl
6X00UMb KOMRPJIEKmMyoujue u yecmpoucmesa,
obradarowue KOHCMPYKMUGHOU,
annapamuou u nPOSPaMMHOU
cosmecmumocmyio Opy2 ¢ opyom. 1)
Komnnexm KOHCMPYKMUGHBIX 21eMEHMOG U3|
Memania u nracmuxa ona cbopku mooeneu
Obpazosamensueri (MO UV AAYUOHHDLX pobomos ¢ y2n06oii
P KUHEMAMUKOU, NIOCKONAPANIeNbHOU
Habop Ona usyveHus h :
kunemamurxoil, Delta-xunemamurxoi. 2)
IMHO20KOMNOHEHMHBIX 3
HumennexmyaivHulil cepeoMooyie ¢
pPObOMOmMexXHULECKUX 5 - wm. 17.00
UHMEZPUPOBAHHOU CUCMEMOL YNPABLEHUSL -
cucmen u
He menee 7uim. Cep6omooyib 00NdCEH
MAaHURYIAYUOHHBIX . .
0bnadame UHMe2PUPOBAHHOL CUCHEMOL
pobomos

yhpaenenus, obecnequsaiowei 0opamnyio
C6513b WAL KOHMPOTIL NAPAMEMPOS -
nonodicenue 6ana, CKOPOCHb BPAUJeHUA,
Hazpy3Ka npueooda, a maxkice
0becnequgaroweti 603MOACHOCMb
nociedosamenbH020 NOOKAIOYEHUA Opye C
OpyeoMm U ynpaesnenus cepeomoOyILMu no
n0CIe008aMENLHOMY NOLYOYNAEKCHOMY
acunxpounomy unmepgeticy.  3)
Pobomomexnudeckuil KOoHmpoarep,
npedcmaenaowuil co60u MoOYIbHOE
yCcmpouicmeo, exknovarowee 6 cebs
0OHONIAMHBLI MUKPOKOMNbIOMED 0N
BLINONHEHUSA COJICHBIX ELIYUCTUMENbHBLX

onepayuii, nepughepuiinblii KOHmMpoanep s




Ne o Kparkue npumepsbie Texuudeckne | Eqmnanna
“|  obopynoBaHus P prmep JUHITR 1) naectBo
n/n (PBIIO) xapakrepuctuxu (PBIIO) n3MepeHHs

VAPABIeHUs: BHEUWHUMU YCMPOUCTEAMU U
naamy pacuiupenusn 01 NOOKMOYeHUA
sHewHux ycmpotcms. Mooynu
POOOMOMEXHUYECKO20 KOHMPONIEpa
002iCHbL 061a0aMms 00HO6PEMEHHOU
KOHCMPYKMUGHOU, annapamnou u
NPO2PaMMHOU COBMECMUMOCTNbIO OpYe C
opyeom. Pobomomexnuyeckuit KOHmpoiep
Donoicen YO08nemeopsams MexHu1eckum
xapakmepucmuxkam. Koi-60 Aoep
BCHIPOEHHO20 MUKPOKOMARbIOMEPA - He
Menee 4, makmoeas wacmoma A0pa - He
wmenee 1,2 I'Ty, obvem O3V - ne menee 512
M6, nanuuue unmepdgeiicoé - SPI, 12C, 1-
wire TTL, UART, PWM, yugppogvie - ne
menee 16 wm u anano2o6vie nopmel - He
wMenee 8 wm 01 NOOKIIOYEHUA BHEULHUX
yempoticms, 6cmpoeHHbIll MUKpPOMOH, a
maroce WiFi unu Bluetooth ons
KOMMYHUKAYUU CO BHEULHUMU
vempoticmeamu. Po6omomexnuyeckuii
KoHmponep 0onicen obechedusams
803MOJICHOCMb NPOZPAMMUPOEAHUA C
nomowwio cpedcme asvikoe C/C++, Python
1 c60600HO pacnpocmpansemo cpedsl
Arduino IDE, a maxaice ynpagenenus
MOOeNIMU POBOMOMEXHUYECKUX CUCTEM C
nomowsro cpedvt ROS. 4)
IIpoepammupyemvlii KOHMPOANEP - He MeHee
lwm. IIpozpammupyembiii KOHmMpoLLEp
Vonoicen npedcmagnams cobotl
GuIYUCIUMENTBHBLI MOOYIb, 001A0AI0UUM
yughpoevimu nopmamu - ne menee § wim u
ananozosvimMu nopmamu - He menee 16 wim,
unmepghesicamu UART, I2C,SPI, TTL, a
maroice mooynem 6ecnpo6oOHOU CEA3U
imuna Bluetooth utu WiFi ons cozoanus
annapamHo-npospammHbIX pewenuil u
""ymuuix/cmapm""'-yempoticms ons
paspabomxu pewenuu ""Humepnem
sewen"". 5) Illnama pacuwupenus
NpOCPAMMUPYEMO20 KOHMPONIEPA — He
wenee ITwm. Ilnama pacuupenus 0oadicHa
obecneyusams 603MONCHOCTL
MOOKNIOYEHUS. YHUBEPCATLHO20
BLIYUCAUMENTLHO20 MOOYIA K Cemu
nocpedcmeom unmepgpeiica Ethernet,
ITrama pacwupenus 0onicHa obaradams
nopmamu 8600a-6b1600a 0115 NOOKNIOYCHUS
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HaumenoBanue
Ne Kparkue npumepHbie Texunveckne | Exnanna
obopyaoBaHHs Kosm4ecTBo
n/n (PBIIO) xapakrtepuctuku (PBIIO) [H3MepeHus]|

YUDPOBLIX U AHANO206bIX YCMPOUCME — He
menee 40 wm, unmepgpeiic SPI u
B03MOICHOCMBIO NOOKNIOYEHUA 6HEUHEU
kapmol namamu. 6) Modyne mexnu4eckoeo
spenus, npeocmasasiouul coboi
yempoiicmeo Ha base 8bl4UCIUMeNbHO20
MUKPOKOHMPOINEPA U UHME2PUPOGAHHOU
kamepbl, 0becnevusalouee pacno3Hasanue
npocmeiiuiux u306padcenull Ha Mooyne 3a
cuem co6CmBeHHbIX BbIYUCIUMENbHBLX
sozmodicHocmeli - e menee luwm;  Moodynv
MmexHuYeck020 3peHus 00NHCeH
0becneuusams 603MOICHOCMY
KOMMYHUKAYUU C GHANOSUYHBIMU MOOYNAMU
nocpedcmeom wiunb Ha base
nocredosamenbHo20 unmepelica ¢ yeivio
OansHeliwel nepedadu pe3yrbmamnos
uzmepenuil 2pynnel MOOYIeu Ha
VAPasIsIoujee Gol4UCIUMenbHoe
YCIMpPOUCME0, NOOKIIOYEHHOE K OAHHOU
wiune. MoOyne mexHu4ecko20 3peHuA
Dondicen obecnevusames 603MONCHOCMb
oCyuecmensime HacmpouKy Mooy
MEXHUYECK020 3PEHUA - HACMPOUKY
brcnosuyuu, 6anrarca 6enozo,
UBEMOPAZHOCMHBIX COCMABNAIOUIUX,
nnowaou obnapyscueaemoil obracmu
u300pasiceHus, oKpyanocmu
o6Hapyxcusaemoii obnacmu usodpaicenus,
nonosicenue obrapydicusaemolx obracmeu
omrnocumenvro opye opyea. Moodyne
MeXHUYecKo20 3peHus 00NJICeH
obecnequsams 603MOJICHOCTNG HACMPOUKU
Ha 00HOBpeMeHHoe 0BHapydiceHue He MeHee
10 paznuunbix 00UHOYHBIX 00BEKMOE 6
cexmope 0630pa, 1ubo ne menee 5
cocmaenblx 06beKMos, COCMOAWUX U3 He
menee 3 pasiudHbLx epaguiecKux
npumumusos. Mooynb mexuu4eckozo
spenus Qondicer 061adamy 6CmpOeHHbIMU
unmepeeiicavu — USB, UART, 1-wire TTL,
I2C, SPI 0nsi KOMMYHUKGYUU CO 6HEULHUMU
nooxmouvaemuimu yempoiicmeamu. 7) B
cocmas Habopa OonNHCHbL 8X00UMb
yuhpossle UHPOPMAYUOHHO-CEHCOPHBIC
Modynu, npeocmasisiougue cooou
yempoiicmea Ha 6ase npozpammupyemozo
COHMPOJINEPA U USMEPUMENbHO20
[':ﬂemenma. Hughposoii mooynw donorcen
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Hanmenosanue
Ne Kparkue npumepHbie Texapdeckne | Equnnna
06opy/10BaAHMS KouyecTso
n/m (PBIIO) xapakrepuctuxku (PBIIO) H3Mepenns)

obradame 6CMpOeHHbIM
MUKPOKOHMPOIepOM (makmoeas yacmoma
- ne menee 16 MIy, wuna oannvix — He
menee 8 Kbaiim), unmepgheticamu ons
NOOKNOYEHUSA K BHEUUHUM YCMPOUCMBAM:
yugposvie u ananozoevie nopmel, 1-wire
TTL, pazvem muna RJ. Lughposoii modyne
dondicen obecnevusanms 603MOICHOCMb
KOMMYHUKQYUU € AHAN0UHHBIMU MOOYAAMU
nocpedcmeom wiunsl Ha basze
nocnedosamenvpHo20 unmepgetica ¢ yeavlo
Oanvreluiell nepedayu pe3ylbmamos
uUsMepeHuil epynnst Mooyael Ha
VAPasIAIowee BbIHUCTUMEeTbHOE
YCmpoucmeo, NOOKNIOYeHHoe K OaHHOU
wune. B cocmag nabopa 0019iCHO 6X00UMb !
Yughpoeoii MoOyne MaKmoeou KHONKY — He
menee Juim, yuhposoi Mooyib
ce6emoduoda — ne meree 3um, yugpoeo
MOOYIIb KOHYEGO20 NPepbléamensi — He
wmenee 3wum, yugposou Mooyib Oamyuxa
yeema — ne mernee luim, yuppoeoii Mooy
RGB ceemoouoda — ne mernee Iwm. 8) B
cocmag Habopa O0NICHBI 6XOOUM
Demenmel 011 cOOpKU 8AKYYMHO20
Baxeama: aKyyMHAs NPUCOCKA — He MeHee
Twm, snexkmpomazHumHblil K1anax — He
wmenee luim, 8aKyyMHblil HACOC — He MeHee
Twm. 9) B cocmag nabopa oondicen
6X00UMb YYeOHbII KOMIIEKM, GKII0YAIOUjUll
6 cebs yuebroe nocobue, nabop bubruomex
MpexmepHbIX 21eMeHmoe 0N
npomomunuposanus Mmooeneti
MaHunynayuoHslx pobomoe, a maxaice
npozpammuoe obecneverue i pabomoi ¢
nabopom. Ilpocpammmoe obecnevenue
QondicHo obecneuueams mpexmepHyio
BU3YANUSAYUIO MOONU MAHUNYIAYUOHHO2O
poboma (c y2no6oil, niockOnapanienbHou u
0enbma-KuHeMamuxou) 6 npoyecce
pabomol, obecnevueames nocmpoenie
NpOCMPanCcmMEenHoll mpaekmopuu
OGUIICEHUS. UCNONHUMENbHO20 MeXaHUIMA
MAHURYIAYUOHHO20 pOOOMA, 803MOICHOCMb
3a0anus nOCned06amenbHOCmMuU Moyex O
NPOX0JICOCHUS Hepe3 HUX UCNONHUMENbHO2O
MEXAHUIMA MAHURYIAYUOHHO20 poboma.
[Ipoepammmoe obecneveHue OONNCHO

hYHKYUOHUPOBAMb, KAK 6 O0MOENbHOCU 8




n/n

HaumeHoBaHHE
00opy10BaHuS
(PBIIO)

KpaTkue npuMepHbIe TEXHHIECKHE
xapakrtepuctukn (PBIIO)

Eaunanna L(
H3MepeHns]

0JIH4YeCTBO

BuUOe cpedbl MOOEIUPOBAHUA, MAK U 8
pesicume MOHUMOPUH2A 6 PeanbHOM
BpeMeHU npU NOOKNIOYEHUU MOOCIU
MAHUNYIAMOpPa nocpeocmeom
pOBOmMOmMexXHUYecKo20 KOHmMpoepa.
ITpozpammioe obecneuenue 00NINCHO
obecneyugams 603MOICHOCHb NOCMPOCHUSA
PpaguKxos, 3a0aHHBIX U MEKYUJUX
0606UeHHbIX KOOPOUHAM
Manunyisyuonnozo poboma, epaguros
FHAYEHUL CKOPOCMeU U YCKOPEeHUS,
epaguxos paciemnvix 3HAYEHUN HAZPY3KU.
IIpozpammnoe obecneyenue O0NHCHO
no360151Mb 3a0a6amb NOC1E006AMENbHOCHTb
nepedsudICeHutl MAHURYASMOPa
nocpedcmsom Habopa KOMano 6 6104YHO-
bpaguveckom unmepgeiice.  Vuebroe
10cobue OONNCHO COOCPICANb MAMEPUATbL
o pazpabomxe mpexmepHolx MoOerel
MoBUILHBIX POOOMOE, MAHUNYNAYUOHHBIX
POGOMOB ¢ Pa3TUYHBIMU MUNAMU
KuHemamuxu (y2n06as KuHeMamuxa,
10CKO-NAPaNIenbHas KUHeMAamuKa,
oenema-xunemamurd, SCARA wunu
DbIYAJICHAS KUHEMamuKa, niamgopma
Cmioapma u m.n.), UHCMpyKyuu no
NpPOeKMUpOBAHUI0 POOOMOE, UHCMPYKYUU U
MEmOOUKU OCYUCMBACHUS UHIICEHEPHBLX
pacuemos npu nPoexmuposanuu (paciems
Hazpy3KU U MOMEHMOB, pacyem MOUjHOCU
Npuso0d08s, pacyem napamempos
KUHEMAMUKY U M.N. ), UHCMPYKYUU NO
paspabomke cucmem ynpaeieHus u
NpoPAMMHO20 0becneyeHus Ons
ynpasnenus pobomamu, UHCMPYKYuU u
Memoouku no paspabomie cucmem
VRpasieHus ¢ anemenmam
UCKYCCMEEHHO020 UHMENNeKmA U
MQUIUHHO020 00YHeHUs.

Yemuvipéxocesoil
Vuebnwvill pobom-
MaHunynAmop ¢
MOOYIbHBIMU
CMEHHBIMU HACAOKAMU

Yuebuulit pobom-manunynamop
npedHazHaver 0N 0C60eHUsA
06YYaouUMUC 0CHOE poOOMOMEXHUKY,
0151 NOO20MOGKU 00YHAIOUUXCA K
BHEOPEHUIO U NOCAEOYIOUjeMY
UCNOIBL306AHUI0 POOOMOE 6 NPOMbBIULIEHHOM
npoussodcmee. Konuvecmso oceii poboma
wanunyaamopa - vemuipe. llepemewjernue
WHCMPYMEHMA 6 NPOCMPAHCMEe No Mmpem
0CAM Q0NICHO YNPABISAMbCS UA206LIMU

wim.

17.00
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HaumenoBanue
Ne KpaTkne npuMepHble TeXHHYECKHE Enununa
obopyaoBaHus 0JIHYECTBO|
n/n (PBIIO) xapakrepuctuku (PBIIO) N3MepeHus

deuzamensmu. Hanpsoicenue numanus
wazoeelx oeueameneil He bonee 12 B.
Cepeodsueament 4emeepmou 0cu O0NNCEH
obecnequsams NOGOPOM UHCMPYMEHMA.
Yeon nosopoma manunynamopa na
OCHOBANUU BOKPY2 6EPMUKANLHOU OCU He
wenee 180 epadycos. J{na onpedenenusn
NOIONCEHUS MAHUNYLAMOPA NPU NOBOPOME
BOKPYZ 6EPMUKANLHOL OCU QONICEH
UCNONb30BaMbCS uKo0ep. Y201 nosopoma
3adnezo naeva manunynamopa ne memnee 90
epadycos. Yeon noeéopoma nepeonezo
nneva manunyrsmopa e menee 100
epadycos. J{ns onpedenenus NONOJICEHU
3a0He20 U nepedHe20 niey MaHunyisamopa
D0I0ICeH UCNONB30BAMBCS 2UPOCKON. Vaon
nogopoma no wemeepmoii ocu ne menee 180
epadycos. Jlonscna bvims 803MONUCHOCMb
OCHAUeHUA CMEHHBIMU HacaoKkamu
(Hanpumep, Oepaicamenb Kapanoaula unu
promacmepa, npucocka ¢
cepeoosuzamenem, MexaHuyeckoe
3axeamnoe yempoucmeo ¢
cepeodeuzamenem, yCmpoucmeo Ons
1a3epHOU 2PABUPOEKYU UNU YCMPOUCTNBO Ol
3 D-nevamu). Munumanvnas komniekmayus
CMEHHBIMU HACAOKAMU: NHEEMAMUYECKUL
3ax8am (NPUCOCKa), MEXAHU4YECKUU 3ax6am,
nacaoka oepoicamens Ol
KaApaHOauia/mMaprepa/pyyuKu, Hacaoka
nepexoOHUK O KPenieHus COBMeCmuMblx
KOHCMPYKMUBHbIX Oemanei u
KOHCMPYKYUT, Hacaoka na3epHou
epasupoeku, Hacaoka 3D-nevamu (0
pabomsl ¢ nracmuxom PLA ¢ ouamempom
wumu 1,75 mm). JJonoicen 6uimo ocnaujen
cep6onpUEOOOM OJIsl NHEEMAMUHECKO20 U
MeXaHUu4eck020 3axeamaos,
0becnequsarouuM 6panjeHue 3ax6ayenHozo
00vbeKma 60 6peMs Nepemenjerus, no6opom
nepemewyaemozo 06vekma 60kpye
sepmuraneHoul ocu. [ns obecnevenus
(DYHKYUOHUPOBAHUS NHEGMAMUYECKO20
zaxeama OoniceH Obimes OCHAWEH
BCMPOEHHOTI 8 KOPNYC MAHUNYAAMOPA
nomnotl. Jlondicra 6vime 603MOAHCHOCTb
nOOKIIOYEH U OONOTHUMENLHBIX YCMPOUCME
(Hanpumep, mpancnopmepd, peabca 0N

nepeMeuienus poﬁoma, nyibma ynpaeieHusd
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HaumenoBanue
obopyoBaHHS
(PBIIO)

KpaTkne npuMepHble TEXHHYECKHE
xapakrtepucTuku (PBIIO)

Ennauna
H3MepeHHns!

KoanuaectBo

MUna 0JCOUCIUK, KAMEPbl MAUUHHO20
3peHUA, ONMULECKO20 OaMYuKd, MOOYIA
becnposodnozo docmyna). Pobom-
MAHUNYIAMOpP 00N4ceH obecneyusams
nepemeuyerue Hacadxku 6 nPOCmpancmse,
akmugayuio Hacaoxu, 603IMOANCHOCMb
NOSYHEHUS CUSHANI08 OM KAMEDbL U
DAmyUKos, 603IMOICHOCHb YNPAGLEHUSA
OONONHUMENLHBIMU YCPOUCTNBAMU.
Mamepuan xopnyca — anomunuil. JJuavemp
paboueil 301l (03 yyema HAGecH020
UHCMpPYMEHmMA U Yemeepmoil ocu) ne menee
350 mm. Humepdgbeiic nooxmouenus — USB.
[onacer umems 603MOACHOCTb
A8MOHOMHOU pabomvl U 6HeuHe20
ynpasnenus. [ns HeutHe20 ynpasneHus
Qooicer bbimb NPedyCMOmpeH nyabm,
nodxmoyaempili Kk pobomy no Bluetooth.
Vnpasnsiowuii xoumponnep oonxcen bvimy
cosmecmum co cpedoul Arduino.
Ynpasnsowuii konumpoanep coemecmum co
cpedoil npozpammuposanus Scratch u
s3uicom npozpammuposanus C. JJonocen
obecnevneams nOGOPOIM NO NEPEbIM Mpem
ocaM 8 3a0AHHBLI Y2ON U HA 3A0AHHbIH Y20,
MOBOPOM NO Yemeepmoil 0cu Ha 3a0aHHbIN
veon, deudicenue 6 xoopounamui X, ¥, Z,
mepemewyenue Ha 3a0aHHOE PACCIMOAHUE NO
koopounamam X, Y, Z, nepedawy oanuwix o
meKyujem noNodICeHUU Y2106, nepeoayy
OaHHBIX 0 MEKYIUJUX KOOPOUHAmMAax
unempymenma. Jlonsicen nodoepaicusamo
nepemeujenue 6 OeKapmoBbix KOOPOUHAMAx
u yeaax nogopoma ocetl, ¢ 3a0aHHOU
ckopocmbio u yckopenuem. Tunvl
nepemeuyernuil 6 0eKapmoegsix
KOoOpOUHamMax: OGUdICEHUe NO MPACKMOPUL,
OsuCceHUe O NPAMOT MeHCOY O8YMA
MOYKaMU, NePenPLI2UBAHUE U3 MOYKU U
mouky (nepenoc obwvexma). Kopnyc oonoicen
Obimb 6 3aUUIEHHOM UCROAHeHUE (Kiaccd
e Huxce IP20).

Obpazosamenvrbili
Habop No MexaHuKe,
MexampoHuKe u
pobomomexHuie

Habop oonoicen boimov npednasHaven ons
npoeedenus y4eGHbIX 3aHAMUL N0 UZYHEHUIO
OCHOB MeXAmMPOHUKY U poﬁomomexnuxu,
Mpakmu4ecko2o npumerenus 6a3oeuix
9IEMENMOE INEKMPOHUKYU U CXEMOMEXHUKY,
a maxaice naubonee pacnpocmpaneHHou

DremenmHoil basvi U OCHOBHBIX

uin.

17.00
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HaumenoBanue
Ne Kparkne npuMepHbIe TEXHHYECKHE Exununna
obopynoBaHus 0JIHYEeCTBO|
/1 (PBIIO) xapakrepuctaku (PBITO) [M3MepeHHs

INeXHUYECKUX Peulenull, NPUMEHAEMbIX NpU
NPOEKMUPOGAHUY U NPOMOMUNUPOBAHUU
PAZNULHBIX UHICEHEPHDBIX,
KubepHemu4ecKux u 6CmpaueaeMblx
cucmem. B cocmag nabopa 0ondicHbl
6X00UMb KOMRAEKMYIOWUe U yCmpoucmeda,
oOnadaowue KOHCMpPYKMUGHO,
HIeKMPUYECKO, annapamHou u
NPOPAMMHOU COBMECMUMOCMbIO OPY2 €
opyeom. B cocmag nabopa oonoicen
BX00UMb KOMPAEKM KOHCMPYKMUBHbIX
DIeMeNmog U3 memaina ons coopxu
Makema MaHunyIayuoHHo20 poboma u
KOMHACKM MEMAIIUYECKUX
KOHCMPYKMUGHBIX 91eMEHMOG ONA COOpKU
marxema mobunsHozo poboma. B cocmas
Habopa donJICHBL 6X00UMb NPUEOOA
pPasnu4Ho20 muna: Momopwi ¢
UHME2PUPOBAHHBIM UMY GHEUHUM
Oamuuxom NONOACEHUS — He MeHee 2uim,
cepeonpuso0 bonviuoli — He MeHee Fum,
CepeOnpUBOO Manblil — He MeHee 2uim,
MPUBOD C BO3MOJICHOCTbIO YNPABNEHUA 6
wazo6om pesicume — ne menee 2um. B
cocmaes Habopa OONICHBL BXOOUMb
nemenmol 0N COOPKU BAKYYMHO20
saxeama: 6axKyyMHAS NPUCOCKA — He MeHee
lwim, anexkmpomazHummbliil Kianan — He
wmenee Tuim, 6aKyyMHbIU HACOC — He MeHee
lwm. B cocmaé Habopa 00NAHCHA 6X00UMb
biemeHmuan 6asa 015 NPOMOMUNUPOBAHUA!
puiama 01 becnaeynozo
IPOMOMUNUPOBAHUS, KOMNIEKM NPOBOA0E
paznuuH020 Muna u ONUHbL, KOMIIEKM
pe3UCmMOopos, KOMNIEKM C6emoou000s,
cemucezMeHMMbIL UHOUKAMOp, Ouchiel
DK K-muna, KHONKU — He MeHee Suim,
nomenyuomMempol — He Menee 3uim,
uHppaxpacuwiil oamyux - e menee 3uim,
VILIMPA3EYKOBOU OAMYUK - He MeHee Juim,
Oamuux memnepamypol - He mexee luim,
Oamuux oceewennocmu - He menee Iwm,
wmodyae Bluetooth — ne menee luum, MoOyb
HUK-npuemnura — ne menee luim, Mooyib
HK-nepedamiuxa 6 6uoe KHONOYHO20

He meree luim, 3apaoHoe yCmpoucmeo — He
wenee luim. B cocmas nabopa oonoicen
6X00UMb MYTLMUOAMYUK OLSL USMEPEHUS

nybma ynpasierus — luim, akkymynsamop —
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HaumeHnoBanue
Ne Kparkue npumepHbie Texaudeckne | Exnnuna
oGopyroBaHHs KomuecTBO
m/m (PBIIO) xapakrepuctukn (PBIIO) M3MepeHns

memnepamypel u 61adICHOCMU
oxpyoicaioujeii cpedvl — He menee luim.
Mynomudamyux oondicer obradams
G6CMPOEHHBIM MUKDOKOHMPOIEPOM
(maxmoeas wacmoma - He menee 16 MI'y,
wiuna oanmnvlx — ne menee 8 Kbaiim),
unmepgheticamu O NOOKNIOUEHUA K
GHEUHUM YCMPOTICIGAM. YUppossie U
ananozoewvie nopmol, 1-wire TTL, pazvem
muna RJ. B cocmas nabopa dordicen
BX00UMb KOMNIEKM YHUBEPCANbHBIX
GBIYUCIUMENTLHBIX MOOYE,
npeocmasnsiowux cobou basosyio niamy,
niamy pacuuperus s cemeso2o
83aUMO0eLICEUS U NIAMY NOOKIIOYEHUs
cunoeou Hazpysku. Bxooaujue 6 komnnexm
yempoticmea 0oadicHbl obradame
0OHOBPEMEHHOT KOHCMPYKMUBHOU,
D1eKMPUYecKoll, annapamnou u
NPOZPAMMHOT COBMECMUMOCMBIO OpY2 C
Opyeom. bazoseaa nrama yHueepcaibH020
BLIYUCTUMENTHO20 MOOYSA OONICHA
npedcmasiims coboil NPoOZPaAMMUPYeMblil
Kkonmponnep 6 cpede Arduino IDE unu
AHAN02UYHBIX C80O0OHO
pacnpocmpansieMslx cpeoax paspadomxu.
bazoeas naama 00adxicHa obnadoamy
scmpoennbiMu unmepgeticamu ons
OOKAIOYEHUA YUPPOBLIX U AHANO206bIX
yempoiicme, 6cmpoenHbiMu uHmepgeiicamu
USB, UART, 12C, SPI, 1-wire TTL,
Bluetooth, WiFi. Ilnama pacuiupenus
O0N2CHA 0becnevusams 603MONICHOCHTb
OOKNTOYEHUS YHUBEPCAbHOZ0
BLIYUCIUMENILHO20 MOOY/IA K cemu
nocpedcmeom unmepgetica Ethernet.
IInama pacuwiuperus QoniCHA 0bradams
nopmamu 6600a-661600a 0N NOOKNIOYEHUA
YUDPOBLIX U AHANO208bIX YCMPOUCTS,
unmepgeiic SPI u 603M04CHOCMbIO
NOOKAIOYEHUA BHEUHel Kapmbl NAMAMU.
[Inama pacuiuperus 01 NOOKNIOYEHUA
cunosoti Hazpysxu 00adICHa obecnevusamso
603MODICHOCIb NPAMO20 NOOKMIOYEHUS
HewHell CULOBON HAZPY3KU, a Mmaxoice
e2yaupyeMoil Hazpy3Ku nocpeocmsom
WM unmepgpeiica. B cocmas nabopa
O12ICeH BX00UMb NPOZPAMMUPYeMbLU
oHmpoaep, obecneyusalowul
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HanmenoBanme
Ne Kparkue npumepHble Texuudeckne | Exnauna
obopy0BaHUS KosmnuecTBo
n/n (PBIIO) xapaxrepuctaku (PBIIO) H3IMepeHHs

BO3MOJICHOCMb OCYUIECMEBIAMb PA3pabomky
NpPoZPamMMHO20 K0Od, UCNOIb3YA
uHcmpymenmapui cped paspabomru
Arduino IDE u Mongoose OS u s3vik06
npozpammuposanus C\C++, JavaScript.
[Ipozpammupyembvrii KOHMPONLEP QONHCEH
obradanms nopmamu 0N NOOKNIOYEHUA
YuUpPOGLIX U AHANO206bIX YCMPOTICTE,
BCIMPOEHHBIMU NPOPAMMUPYEMbIMU
KHORKAMU U SNEKMPOMEXAHUYECKUMU
MOOYIAMU ONLA OP2AHUIAYUU CUCTIEMbL
PYYHO20 YNPAGNeHUsl, 6CMPOEHHbIMU
NPOZPAMMUPYEMBIMU CEeMOOUOOAMU ONA
UHOUKAYUU pabowe2o pescuma,
scmpoennvimu unmepgeticamu USB,
USART, I2C, SPI, 1-wire TTL, ISP,
Ethernet, Bluetooth, WiFi. B cocmaeé
Habopa 0onicer 6x00ums MoOYiv
IMEXHUYECK020 3PeHUs , NPeocmasnAIouuLl
coboil 8blHUCIUMENbHOE YCMPOUCMEO CO
6CMPOEHHBIM MUKPONPOYECcopom (KON-60
ss0ep - He MeHee 4um, yacmoma A0pa He
venee 1.2 I'Ty, o6vem O3V - ne menee
512M6, 0b6vem scmpoenHoil namamu - He
venee 810), unme2pupoeanHo Kamepou
(MakcumanvHoe paspeuienue 6Uu0eonomoxa,
hepedasaemozo no unmepgeticy USB - ne
wmenee 2592x1944 eo.) u onmuueckoi
cucmemol. Mooyne mexnuueckozo 3penus
Donoicen obradams cO8MeCMuUMOCmbIo ¢
DANUYHBIMU NPOCPAMMUDYEMBIMU
[conmponnepamu c HOMOWbIO UHMeEPelico6
- I-wire TTL, UART, I2C, SPI, Ethernet.
Modyne mexnuueckozo 3peHus O0NJiCeH
obecneyueame 6biNOIHEHUE 6CEX USMePEHU
U GLLYUCTIEHUL NOCPEOCMBOM COBCMEEHHBIX
BLIYUCIUMENbHBIX 603MOICHOCTMET
scmpoenHo20 Mukponpoyeccopa. Modynv
mexHuYeckozo 3perus 0oacen obaadame
BO3MOJICHOCINBIO KOMMYHUKAYUU C
aHANO02UYHBIMU MOOYNAMU NOCPEOCBOM
Wbl Ha base nocie006amebHo20
unmepgeiica ¢ yeavio oanvHetueli
nepedayu pe3yromamos UsMeperuil 2pynnol
VoOynell Ha YRPAasaaoujee ulYUCIUMENbHOE
YCIMPOUCMGEO, NOOKNIOYEHHOE K OaHHOU
wiune. Mooyns mexnuiecko2o 3perus
Dondicen obecnevusame HacMpouKu
eCUMOB pabombl - HACMPOUKY
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n/n

HaumeHoBaHue
obopyaoBanus
(PBITO)

KpaTkue npuMepHbIe TEXHHYECKHE
xapakrtepuctuku (PBIIO)

Eannuna |K
H3MepeHus]

0JTHYECTBO

wrcnosuyuu, banarca 6enozo,
YBEMOPAZHOCMHBIX COCMABIAIOUJUX,
naowaou obrapysicusaemotl obracmu
u300pasicenus, OKpy2nocmu
o6Hapyxcusaemoil obracmu uzobpasicenus,
nonoicenue obHapysicusaemolx obracmeil
omuocumensHo opyz opyaa, MAuHHoe
0ByyeHue napamempos HelpOHNbIX ceme
ons o6napyscenus 06vekmos, gopmy u
3aK00UPOBAHHbBIE 3HAYCHIU
o6HapyJcugaemulx mapkepos muna Aruco,
pazmepsl 0OHAPYHCUBAEMBIX OKPYIICHOCTEN,
K6AOPAMo8 U Mpey2obHUKOB, NApamMempos
KOHMPACMHOCMU, PAZMePO6, KPUBUIHBL U
NON0JICCHUA PACNO3HABAEMBIX NUHUL.
Habop dondicen obecnevusame
603MOJNCHOCMb pa3pabomku Mooenu
MobunbHo20 poboma, ynpasasiemoii 6 FPV-
pesicume nocpeocmsom NPo2PamMMmIo20
obecneuenus Osi NePCOHANbHO20
KoMPnbIOmMeEpPa U MOBUNLHBIX YCMPOUCME HA
baze OC Android unu 10S,
obecnequsaioujeco 603MONCHOCMY
Yrpasaenus MobunbHbIM pobomom u
6CIMPOCHHBIM MAHUNYIAMOPOM
nocpedcmeom spaguieckozo unmepgetica,
srouaiouyum 6 cebsa Habop KHONOK U
nepexitouameneti, Oxcoucmux, obaacme 04
omobpaicenus eudeo. Habop oondicen
obecneuusams 03MONCHOCTL USYHEHUA
0CHOG pa3pabomku NPOPamMmHbIX U
annapamusix KOMIIEKCO8 UHICEHEPHBIX
cucmem, pewenuii 6 cgpepe ""Humeprem
sewen"", a makaice peuienuil 6 obracmu
PoBOMOMexXHUKY, UCKYCCMBEHHO20
WHMENNEKIMA U MAUUHHO20 00yYenus. B
cocmag nabopa O0NCHO 6X00UMb hocodue
10 UZYYEHUIO OCHOB INEKMPOHUKU U
CXeMOmexHuKyY, peuleruli 6 cgepe
""Humeprem sewet"", paspabomku u
npomomunuposanuio mooenet pobomos. B
cocmas nabopa 009ICHO 8x00UMb NOCOOUE
10 U3YYeHUIO OCHO8 paspabomKu cucmem
IMEXHUYECK020 3PEHUA U INEMEHMOE
UCKYCCMBEHHO020 UHMENIEKMA.

Qbpazoeamensrblii

KoHCmpyKkmop Ons

npakmuxu 6104H020

NPO2PAMMUPOSAHUS C

Pofomomexnuyeckuil Habop npeoHasHa4eH
Q15 U3YYEHUS OCHOB8 POOOMOMEXHUK,
Demanetl, Y3106 U MEXAHUIMOS,
HeobxX00UMbIX ONA CO30AHUA

uim.

17.00
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Haunmenosanue
Ne Kparkue npumMepHbie TexHu4ueckue | Expanna
ofopyaoBaHH KosanuecTBo
n/n| xapakrepuctuxu (PBIIO) H3MepeHHs
(PBITO)
KOMNIEKMOM poGomomexnuieckux ycmpoticme. Habop
DamyuKos npedcmagniem cobou KOMNiIeKm

CMPYKMYPHBIX IN1€MEHMOB,
COCOUHUMENLHBLX DNEMEHMOE U
DIEKMPOMEXHUYECKUX KOMNOHEHMOB.
Hab6op noseéonsem npo6odums
bKCRepuMenmbl nO npeomemy Qusuka,
co30asamo U NPOZPAMMUPOBAMb
cobupaemule MOOeNU, U3 KOMNOHEHIMOG,
6X00814UX 8 €20 cocmas, paboyue mMooenu
MOOUTLHBIX U CMAYUOHAPHBIX
POOOMOMEXHUYECKUX YCMPOTICE C
a6MOMAMU3UPOBAHHBIM YNPAGLEHUEM, 8
mom yucne Ha KONECHOM U 2YCeHUYHOM
X00Y, @ MaKkice KOHCMPYKYUll, OCHOBAHHBLX
Ha UCNONb306AHUY PAZNIUYHBLX 6UOOE
nepeday (6 mom yucie 4epesyHbIx U
3y6uamulx) a makaice puluazoe.
Bempoennvie becnposooHnbie cemesbie
peutenusn (Wi-Fi u Bluetooth),
O3MODICHOCHTL UHMeEZPAaYUU ¢ Decniamubim
obnauneim I10, obecnevusaiom
603MOJICHOCI NPAKMUYECKO20 U3YYEHUS
nexHoN0eUll UHmMepHema 6ewen U OCHO8
LUCKYCCMBEHHO20 UHmeieKkma.
Obecneyusaemcs 603MOICHOCMb
06beOUHeHUs HECKONLKUX PO6OMO6,
coBPAnHBIX U3 NOO0OHBIX HAOOPOS, 6
LpynnblL ¢ cemesbiM 63auUMO0etiCmeue.
[Ipedycmompena onyuoHaNbHAA
BO3MOJICHOCb PACULUPEHUS
DONONHUMENbHBIMU KOMNOHEHMaml (He
GXOOAUUMU 6 CIMAHOAPMHYIO
KOMNIEKMAYUI0), NO3BONAIOUPUMU UZYUAMb
MexHUYecKoe 3peHue U NPOMbLULEHHYIO
pobomomexnuxy. Ilpedycmompena

603 MOJICHOCTb pabombl Habopa ¢
DonoaHuUMeNbHbIMU 0ONAHHLIMU CEPEUCAMU.
[Ipedycmompenbl MUHUMYM 064
FPOCPAMMUPYEMBIX KOHMPOIIEPA 6
FIGCMUKOBBIX KOPRYCAX, NO3BONAIOULUX
00HOBpeMeHHO co30aéamp 2 6apuanma
POOOMOE PANUYHO20 HASHAYEHUS,
LUMEIOUJUX B03MOJICHOCMb pabOmbl KAK 6
FIOMOKOBOM pedicume, max u asmoHOMHO,
no360NAI0WUX peanuzoeamb 0byyenue
FPOCPaAMMUPOGAHUIO 6 HECKONBKUX CPEOAX
pazpabomiu Ha pasiuiHbIX A361Kax (K

pumepy, 6 cpedax Mblock, Arduino IDE,




16

HaumeHoBaHue
obopya0BaHUA

iy (PBIIO)

KpaTtkue npumMepHbIe TEXHHYECKHE
xapakrepuctukn (PBIIO)

Eapnanna
3MepeHust

0JIHYECTBO

na sizvikax Scratch, C, Python, micro
Python). Kax munumym oOun u3
KOHMPONNEPOs umeem 6CMpoOeHHYI0
onepayuonnyio cucmemy, ecmpoennvie Wi-
i u Bluetooth, nopm 01 noOkoYeH U
nocnedo8amenbHo COeOUHAEMBIX GHEUHUX
yempoticms (He menee 20 00HOBpEMEHHO
nooxouaemulx yempoucms). Kax Munumym
00UH U3 KOHMPOINEPOE uMeem
603MONCHOCMb OOHOBPEMEHHOU 3aNUCU He
menee 8 npozpamm, ¢ 603MOJICHOCMBIO
nepexntouenus Medicoy numu. Kax munumym
00UH U3 KOHMPOINEPOB UMeem
noanoyeemuvti oucnae (IPS),
n0360AAI0UUT BbIEOOUMb OANNbIE C
damuuxos 6 eude mabauy u 2paguxos, a
maxaice c030a8amb 6CMpPOEHHbIE 6
Koumponnep euoeouzpul. Konuvecmeo
CeHcopo8 U UCNONHUMENLHBLX YCMPOUCME,
BCMPOEHHBIX 6 OOUH U3 KOHMPOIIEPOS, - He
venee 10 wm. Obwyee koruvecmeo
snemenmos ¢ Habope He menee 400 wm., 6
Mom Hucie nOOKIIoYaemMble MOOYIU: -
Bluetooth M0dynb, - 06OUHOU OAMYUK
TUHUL, - VIbMPA3EYKOGOU OamHYUK
DACCMOSHUA, - OAMYUK Y6ema, - Oamyux
kacanus snexmpomexanuyecku, - IR
V00YIb, - MOMOP NOCMOAHHO20 MOKA €
peOyKmopom — He menee 2 wm., -
Cepeonpusoo, - nylibm OUCTMAHYUOHHO20
ynpasnenus IR. Habop oondicen 6oimo
VKOMRICKMOBAH AKKYMYNAMOPHLIMU
6amapesmu. Ilpozpammnoe obecneuenue,
CnoNb3YeMOe O NPOZPAMMUPOEAH U
cobupaembix po6omomexHuteckux mooenet
u yempoticme, 00194cHO Gbimb docmynio
0115 BeCnIamno20 CKavu6ans us cemu
[umeprem u nociedyoweco
UCHONBb30BAHUA.

HammenoBanue
paszena:
«EcTecTBeHHOHAYYHAs
HAMpaBIeHHOCTHY

WKOAQ)»

HanmenoBanue nanpasaenusi: «bazosan (obazamenvrnan 4acne) (Ma10KOMNIEKMHAA

auMEHOBaHUE
asgena:
«EcrecTBeHHOHay4YHas
anpaBlIeHHOCTD
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HanmenoBanue
000py10BaAHUSA
(PBITIO)

KpaTtkue npuMepHbie Texauyeckue | Exunnna ]K
0JIHYECTBO
xapaktepuctuku (PBIIO) M3MepeHns

(MaJTOKOMILIEKTHAs
1IIKOJ1a)»

Obecneyusaem 6bINOIHEHUE
DKCHEePUMEHMOB NO MeMam Kypea (pusuku.
Komnaexmayus: becnposoono
MYTLMUOAMYUK no gusuxe ¢ 6-10
scmpoenHsimMu damyukamu: Lugposoi
oamyux memnepamypul ¢ OUAnNa3oHoM
usmepenus ne yoce yem om -20 0o 120C
Lughposoii damyux abconiomno2o OaieHus
c duanazonom usmepenus e yoce yem om ()
00 500 klla Jamuux maznumnozo nois ¢
Quanazonom usmepenus e yice yem om -80
o 80 mTn JJamuux nanpadiceHus ¢
[ugpposas Duanazonamu usmepeHus He yoice vem om -2
rabopamopus no Vo +2B; om -5 0o +5B; om -10 0o +10B;
(pusuxe (yuenuveckas)om -15 0o +15B [damuux moxa ne yoice wm. 4.00
(manoxomnnexmuas  uem om -1 0o +1A4 Jlamuuk axcenepomemp
wixona) c noxazamenamu ne menee wem: £2 g; 4 g;
-8 g Omoenvrvie ycmpoticmea: USB
ocyunnozpag ne menee 2 kanana, +/-10 B
Axceccyaper: Kabenw USB
coedunumenbuvill 3apsaonoe ycmpoucmao ¢
aberem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Koncmpyxmop ons
npoeedenun sxcnepumenmos Kpamkoe
DYKOBOOCIMBO NO IKCRYAMAyuu yuppoeou
abopamopuu Ipozpammnoe obecneyenue
Memoouueckue pexomenoayuu (40 pabom)
Hanuvue pyccroaselyno2o cauma
nooodepaicku Hanuvue 6u0eoponuxos.

Obecneuusaem @bilnoaHeHUue 1a60pamopHeIx
pabom no Xumuu Ha ypoxax 6 OCHOGHOU
WiKoNe U NPOEKMHO-UCCe008amMeNbCKOU
Oesmenvrocmu yyauguxcs. Komnrexmayus:
Becnpoeodnoll MyTbMuOamyux no Xumuu ¢
3-ms 6cmpoennbimu oamyurkamu: Jamyux
pH ¢ ouanazonom usmepenus He yoice 4em
om 0 0o 14 pH Jlamuux
HIeKMPONPOGOOUMOCTU € OUANA30HAMU
wm. 4.00

A — usmepenus ne yorce yem om 0 0o 200 mxCw;

om 0 00 2000 mxCm; om 0 0o 20000 mxCm
[lamuux memnepamypul ¢ OUanasoHom
usmepenus ne yoice yem om -20 oo +140C
Omoenvrvle damyuku. Jjamyux
onmuueckol n1om1ocmu 525 Hm
Axceccyapoi: Kabenv USB
coedunumenbublll 3apaonoe ycmpoucmeso ¢
kabenem miniUSB USB Aoanmep Bluetooth

[ughposas
nabopamopus no
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n/m

HaumeHoBaHHE
obopyaoBaHuSA
(PBITIO)

KpaTkne npuMepHble TEXHHYECKHE
xapakrtepuctukn (PBIIO)

H3MEPEHH

O0JIHYECTBO

4.1 Low Energy Kpamkoe pyko8oocmso no
DKrCnIyamayuu yugposoi nabopamopuu
\Habop na6opamopHoul ocHacmxu
[Tpozpammroe obecneyenue
[Memoauqecrcue pexomenoayuu ne menee 40
pabom Hanuvue pycckoasviunozo cauma
noooepoicku Hanuyue 6udeoponuxos.

[[ugpposas
nabopamopus no

Ouonocuu
(yuenuveckas)

Obecneyusaem 6binoNHEHUE 1AOOPAMOPHBIX
pabom na ypokax no 6uono2uu 6 0CHOEHOU
WiKoNe U NPOEKMHO-UCCNe008aMeNbCKOU
Desmenbrocmu yyawuxcs. Komnrexkmayus:
becnpo6odHou MyTbmudam4ux no buorozuu
c 5-10 6cmpoennsImu Oamyuxamu: [lamyux
sriaoicHoCcmu ¢ OUANA30THOM USMEPCHUA

(... 100% Hdamuux oceewyeHHOCMU C
Duanazonom uzmepenus ne yice vem om ()
0o 180000 ax Jamuux pH ¢ ouanazonom
usmepenus ne yoice yem om 0 0o 14 pH
lamuux memnepamypbvi ¢ OUANA30HOM
usmepenus ne yoice vem om -20 0o +140C
Jlamuux memnepamypsi OKpyjcaiowett
cpedvl ¢ OUAna3OHOM USMePeHUs He yoice
yem om -20 0o +40C Axceccyapwi:
Bapsdnoe yempoticmeo ¢ kabenem miniUSB
USB Aoanmep Bluetooth 4.1 Low Energy
Kpamxkoe pyko6odcmao no skcniyamayu
yugposoii nabopamopuu 1Jupposas
BuUOCoKamepa ¢ MeManIUYyecKkum
wmamueom, paspeuienue ne menee 0,3
Mnuxc Tlpoepammnoe obecneyerue
Memoduueckue pexomenoayuu ne menee 30
pabom Ynaxoexa Hanuvue pycckoazetiHo2o
catima noddepoicku, Haruiue GUOCOPONUKOG.

4.00

HanmMeHnoBaHue
pasjena:
«Komnpiorepraoe
obopy10BaHne
(MaJIOKOMILIEKTHAs
[IKOJIa)»

MY (npunmep,
ckawnep, Konup)

Tun yempoiicmea: Muozo@yrnxyuonaibroe
vempoiicmeo (M®@Y); [Jeemnocme neyamo.
yepHo-benas; Texnono2us nevamu:
bexkmpozpaguueckasn (1a3epHas,
ceemoouoonas);, Popmam nevamu: ne
venee A4; Tun ckanupoearus:
npomadfCHbLIY/ naaHUeMHbITL
B03MOJNCHOCMb CKANUPOBAHUA 6
dopmamax: ne menee A4; Cnocob
nooxmouenus: LAN, Wi-Fi, USB

2.00
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n/no

Haumenosanue
obopynoBaHHA
(PBIIO)

KpaTkune npuMepHbIe TEXHHYECKHE
xapakrepuctuku (PBI1O)

Eaunnna |K
H3MepeHHs]

OJTHYECTBO;

Hoymbyx

Dopm-gpaxkmop: HoymOyk, Pasmep
Quazonanu: He menee 15.6 0oumos;
Paspewenue sxpana: Full HD, Quad HD
wiu Ultra HD; Obwjuit o6vem
VCMAHOBNEHHOT ONEPAMUBHOU NAMAMU: He
wenee 8 ['baum, Maxcumanvnwiit 00wl
noodepaicusaemvlii 00veM onepamueHoil
namamu. He mernee 16 I'batim;, Obwvem SSD
naxonumens: ne menee 240 I'oaiim;
Becnposoonas cesze. Wi-Fi; Koauvecmeo
scmpoenHwlx 6 kopnyce nopmoe USB: ne
MeHee 2, u3 Komopuix ne menee 1 0012cHO
Goimb USB eepcuu ne nudice 3.0,
Paspewenue 636-kamepwl, Mnuxceinv: ne
menee 0.3; Bempoennviti MUKpoghon,
Knasuamypa ¢ packiadkou u MapKuposKoi
knasuw QWERTY/UIL[YKEH; IToddepicka
cmandapmog 6ecnpo6oOHOU C6AZU:
802.11a/b/g/n/ac; 1IpouzsooumenbHOCHb
npoyeccopa (3navenue noxazamens « CPU
Marky» no mecmy «Laptop & Portable CPU
Perfomance»
hittp.//www.cpubenchmark.net/laptop. html):
e menee 5000 eounuy, Hanuvue
MAHUNYAAMOPA Mbitilb 8 KOMRAEKMe: 0d;
Yemanoenennasn onepayuonHas cucmema ¢
bpagpuueckum noib308amenbCKum
unmepeticom, ceedeHus 0 Komopom
BKITOYEHbL 8 €OUHDBLI peecmp POCCUUCKUX
npoepamm 015 NeKMpPOHHbIX
GbIYUCIUMENbHBIX MAUIUH U 6A3 OGHHBLX,
Vemanoenennwiii nakem ogucrozo
npozpamMmmozo obecneyenus,
COBMECMUMO20 ¢ YCMAHOENEHHOU
OnepayuoHHoOU cucmemotl, c6e0eHUs 0
KOMOPOM GKNIOHEHBI 6 eOUNbLU peecmp
pOCCUTICKUX NPOPAMM ONLA INEKMPOHHBIX

BLIYUCTUMECNbHBIX MAWUN U 0az OGHHBIX.

uim.

4.00




